dbenepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET

b51.5.08.02

(unoexc Oucyuniunb)

PABOYAS MTPOT'PAMMA JUCHUITJIMHBI

MEXAHMUKA 2

110 HalIpaBJICHUIO TOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTTHECKOE OBECIIEYEHHME
MAIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(KO/1 M HaMEHOBAaHWE HATIPABJICHHS TTOJIrOTOBKH, CrielHanbHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/PT'OC BO)

[MPOEKTHUPOBAHUE TEXHOJIOI'MYECKUX ITPOLECCOB

(HanpaBieHHOCTH (TIPOdUIIB))

®dopma 00ydeHUs:_ OUHAS

I'on vaGopa:_ 2017

PacnpenesieHue 4acoB JUCHMILIMHBI 10 ceMeCTPaM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoaunuecTBO

3ET 6
Yacos no PYII 216
Bujabl KOHTpOJIA Sxczamennt | 3agernt Kypcosbie Kypcosbie KonTpoabHbie
B ceMecTpax NPOEKThI padoThI pa6oTsl (1 3PO)
(Ha Kypcax) 3 3r
NeNe cemecTpos
1 2 3 4 5 6 7 8 9 10 | 11 | HMroro
BET no cemecTpam 6 6
Ulekuu 34 34
UlaGopaTopHble 18 18
IIpakTHYecKue 50 50
KonTakTHasi pabora 100 100
Cam.pabora 116 116
KoHTpoJb
HToro 216 216

ToabsiTTH, 2017



Pabouas mporpamma cocrasiena Ha ocHoBanuu @I'OC BIIO/®I'OC BO u yueGHOTO I1aHa HaIIpaBJICHHS
noarotoBku  (cmenuansHoctH)  15.03.05 KOHCTpYKTOpCKO-TEeXHOIOTHYECKOe  obecnedeHue

MAaIIUHOCTPOUTCIIHBHOTI'O ITPOU3BOACTBA
(K00 U HauUMEeHOBaHUe HANPABIeHUs: NOO20MO8KU, cneyuarvHocmu 6 coomsememeuu ¢ @I'OC BIIO/PIOC BO)

PeHeH3I/Ip0BaHI/Ie paﬁoqeﬁ nporpaMmbl JTHCHUIIJIMHBI:

OtcyrcTBYyeT

VYueOHas (pabouasi) mporpamMma oJ00peHa Ha 3acelaHuu Kadeapsl
(mpotokoi 3aceqanus NelOot «02»maprta 2017 1.).

Penenzent
(Oondcnocmy, yuenoe 36anue, cmenets) (noonucy) (U.0. @amunus)
«  » 20 1.

Cpok aeiicTBus nporpammsi: 10 «02»mapra 2021 r.

HNudopmanus 00 akryaauszanuu padodeil NporpaMmbl U CHUIIIHHbBI:

[TpoTokon 3acenanus kadeapbt No  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbt No  oT «_ » 20 1.

[TpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[IpoTokon 3acenanus kadeapbl No  oT «_ » 20 1.
COI'TACOBAHO

3aBenyronuii kKadeapot  OGopynoBaHUE W TEXHOJIOTHU MAIIMHOCTPOMTENLHOTO IPOM3BO/ICTBA
(8vinycraiowetll Hanpagienue (CneyualbHOCmy))

« _» 20 1. H .1O. Jlorunos
(noonuco) (U.0. @amunus)
YTBEPXJIAIO
3aBemyromuii Kapeapoi HanoTexHoJIOrMH, MaTepUaIOBEICHUE U MEXaHUKa
(pazpabomaswieti PIJ])
« _» 20 1. A.C. CenvBaHoB
(noonucy) (U.0. Pamunua)


https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

CTPYKTYPA JUCHUIIJIMHBI "Mexanuka 2"

Haumenoanue Cemectp Kox-so Koz-so O6beM yueGHOro Kypca M BHIBI YIeOHBIX MEPOIPHATHI y
HU3YUYECHUS. 3ET HEJEIb, B
Kypea Y e Bcero KonraktHas pabora CamocrosiTesnbHas pabora 3
KOTOPBIX 4acoB < E =
] Q Q = 23 =] A
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]
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Mexanuka 2 3 6 17 216 100 34 18 48 116 114 2 3auer




AHHOTAIUA
AUCUMILNIUHBI (Y4e0HOI 0 Kypca)
b1.5.08.02Mexanuka 2

(MHAEKC ¥ HAaMMEHOBAaHHUE AUCIUIUINHEI (YyIeOHOr0 Kypca))

1. Heanb 1 3a1a4M U3y4YeHUs1 JMCHUILUIMHBI (Y4e0HOT 0 Kypca)

Henp — HayuuTh Oyayumux — OakajnaBpoB — MPaBUIIBHO  BBIOMPATH
KOHCTPYKI[MOHHBIE MaTepuajbl U KOHCTPYKTUBHbIE (POPMBI, 00ECTIEYMBATh BHICOKHE
MOKa3aTeld  HAJEeKHOCTH, [JOJIFOBEYHOCTH M  O€30MaCHOCTH  HaIpsKEHHBIX

KOHCTPYKLHMH M Y3JI0B 000pyd0oBaHuUs, c037aBaTh 3()(PEKTUBHbIE U HKOHOMHUYHBIE
KOHCTPYKIIUH.

3agayu:

1. HayuuTb COCTaBIATH paCUCTHBIC CXEMBbI PEaIbHBIX 00BEKTOB;

2. TIpoBOAWTH pacyeThl TUITOBBIX AJICMEHTOB KOHCTPYKIIHA;

3. OTbICKMBaTh ONTHUMAJIbHBIC PCIICHUS, YYHUTHIBas
11e71€CO00Pa3HOCTh;

4. CBs3pIBaTh BOCAWHO WHXEHEPHYIO TIOCTAaHOBKY 3aJiauH,
NPOSKTUPOBAHUE, YUUTHIBAS MPOQUIH HAITPABICHUS.

9KOHOMHYCCKYIO

pacyetr u

2. Mecto nucuuiuiuHbl (yaeoHoro kypca) B ctpykrype OIIOII BO

Jlannas gucturinHa (y4eOHBIM Kypc) oTHOcUTCA K brioky 1 "JlucuumiuHel
(Monmymnm)" (6a3oBasi 4acTh).

Jucturuiiael, yyeOHble KypChl, HA OCBOCHHUU KOTOPBIX OazvpyeTcs JaHHAs
nucnuIuiiHa  (yueOHBIM  Kypc) «Bpiciias ~ mareMaTuka», «Du3nKay,
«Teoperrueckass MEXaHHUKa.

Jucturuinael, y4eOHbIE KypChl, IJiIsi KOTOPBIX HEOOXOAMMBI 3HAHUSA, YMEHUS,
HaBBIKH, MPUOOpETaeMble B pe3yJabTaTe M3Y4YCHHs JTaHHOW NUCHUILIUHBI (Y4eOHOTO
Kypca) — «Mexanuka 3», «Mexanuka 4»

3. Ilnanupyemble Ppe3yJabTaThbl O00y4eHHS] MO JAUCHHUILUIMHE (y4eOHOMY
KYpPCY), COOTHECEHHble ¢ IUIAHMPYeMbIMH  pe3yJbTAaTAMH  OCBOECHMS
o0pa3oBaTe/IbHOH MPOTrPaAMMBbI

®opmupyembie U Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUPYyeMBbIe

KOMIICTCHIINN

- CIIOCOOHOCTP | 3HATh: OCHOBHBIE METOJIBI pacueTa Ha MPOYHOCTH,

y4acTBOBATh B
pa3zpaboTke
000011IEHHBIX

BapUaHTOB penieHus
npo0JieM, CBSI3aHHBIX C
MaIIMHOCTPOUTEIHHBIMU

KECTKOCTh U YCTOMYUBOCTH

YMeTh:  NpOW3BOAUTH  AHAJIU3  PACUYETHBIX  CXEM,
uaeHTU(DUIIMpPOBaTh BUABL  JepopMaliy, MPUMEHSTh
METOABl pacueTa B COOTBETCTBUE C TMOCTABJICHHOMN
3a/1a4eil, aHaTM3UPOBATh MOJYUSHHBIN PEe3ybTaT U JIe7aTh
BBIBOJIbI O PA0OTOCIIOCOOHOCTH KOHCTPYKIIUU
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MIPOU3BOJICTBAMH,
BBIOOpPE  ONTUMAJIbHBIX
BapUaHTOB
MPOTHO3UPYEMBIX
IIOCIIEACTBUN  PELICHUS
Ha OCHOBE MX aHaJn3a

Bnagers: meTomamu pacuc€Tta Ha IMPOYHOCTDH, )KCCTKOCTh U
YCTOﬁqHBOCTB THUIIOBBIX PACUCTHBIX CXEM

(OTIK-4)

CIIOCOOHOCTD
y4acTBOBATh B
pa3zpaboTke
TEXHUUYECKOM
JIOKyMEHTAIIHH,
CBSI3aHHOM C
npodeccroHaIbHON

nearenbHocThio  (OITK-
5)

3HaTh: OCHOBHBIE METOEI
HKECTKOCTh U YCTOMYUBOCTD
— CIocoOBbl HaXOXJCHUS HWH(POpMAIMM B HMHTEPHET
IPOCTPAHCTRE;

pacu€ta Ha MIPOYHOCTD,

Ywmerb: [IpuMeHATh METOJBI MATEMAaTUYECKOIO aHAIU3a U
MaTeMaTH4YeCKOTO (KOMIBIOTEPHOT0) MOJEIUPOBAHUS B
pacderax MEXaHU3MOB

— TMOJIb30BaThCAd TEXHUYECKOM, CIPABOYHOM M HAYYHOU
JIUTEPaTypOou;

BnageTs: COOTBETCTBYIOIIMM  (PU3UKO-MATEMATHYECKUM
arnmapaToM, METOJAaMH KOMIIBIOTEPHOI'O MOZEIUPOBAHUS
IIPU PELICHUH TTOCTABJIEHHOM 3a/1auu.

— METOAaMHM paboThl C Pa3HOIUIAHOBBIMU HCTOUYHUKAMU;

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0OHOT0 Kypca)

Pa3nes, MmoayJsib

IHoapasnes, rema

Beenenune. Iloctpoenue
smop BCO

Henun u 3amaunm nucuuiuinHbl. OCHOBHBIE NPUHUMIIBI U
runore3sl. Buyrpennue cunossie ¢paktopsl (BCD). Meton
CECUYCHUI. Knaccudukanus MPOCTEU X BUJIOB
HarpykeHus. [loHATHe O HaNpsHKEHUU, NEPEMEUIEHUU U

nedopManum

[Toctpoenne »smop BCO® mnpu pacTsKEeHUU-CKATUH,
KPYYEHUHU U U3rude

Mexaanueckue
XapaKTEPUCTUKH
MaTEepUAIOB

[lonsTHe O HaMpsOKEHUU, TEpEeMEIIeHuu U aedopmaruu
IIPU PACTSHKEHUU-CHKATUH

MexaHnuecKHUe UCIbITaHUS MaTCpHUaJIOB Ha PACTAXKCHUC U
CXKXaTuc

Pacuer Ha mpoyHOCTH U
KECTKOCTH pu
PaCTSIKEHUH-CKATUH

Pacuer Ha INPOYHOCTh H JKCCTKOCTb IIpU PACTAKCHHUM-
CXXaTnu

I'eomeTpuueckue
XapaKTePUCTUKHU
IUIOCKUX CEUECHUU

[ToHdATHE O CTAaTMYECKHUX MOMEHTaxX IUIOLIAAX, MOMEHTAaX
WHEpIHH, paauyce uHepiuu. [I[peobpazoBanre MOMEHTOB
VHEPLNHU

OHpeI[eJIeHI/Ie IMOJOXKCHHA LCHTPA TAXKCCTHU M TI'JIaBHBIX
HCHTPAJIbHBIX MOMCHTOB MHCPIHUH CIIOKHOI'O CCUCHUA

N3rud

[Ipsimoii monepeunsiii n3rud. HopmanbHble HampsHKeHUs
npu uuctoM wusrube. KacaTenbHble HampspKeHUs OpU

5




nonepeyHoM  u3rube. OcoOeHHOoCTH  pacyeTa  Ha
OPOYHOCTh OaJlOK W3 TIJIACTUYHOTO H  XPYMKOTO
MaTepHaJIoB

Pacuyer Ha XECTKOCTh MpPH MPSIMOM IONEPEYHOM HU3rUoe.
HuddepenunanbHoe ypaBHEHUE YNPYrod JMHUM Oajku.
Metox Mopa u ero 4ncieHHbIE IPUII0KEHUS

Kocoit n3ru6. Pacuer Ha mpoYHOCTH U KECTKOCTh

Coueranue Kocoro wusruba ¢ pacTKEHUEM-CIKATHEM.
Snpo ceyenus

CaBur u KpydeHue

YUCTHIA CABUT U €r0 0COOEHHOCTH

Kpyuenue crep:kHEl Kpyrjoro IONEPEYHOr0 CEUYEHHS.
Pacuer Ha MPOYHOCTH U JKECTKOCTh

OcobenHoctu pacueta CTEpKHEU
NONEPEYHOT0 CEUEHUs

HEKPYIJIOro

MGTOJ] cuil. BausHue TCMIICPATYpbl W HCTOYHOCTH

U3TOTOBJICHUA. YUYE€T CUMMETPUU TMPU  PACKPBITUU
Cratunuecku CTaTUYECKOW HEONPEAETUMOCTH
HEOIpeIeTMbIC Pacyer Ha TOpPOYHOCTL M  KECTKOCTh CTAaTUYECKHU
CHUCTEMBI HEOIPEICIUMBIX CUCTEM MPU PACTSXKEHUU-COKATUU
Pacder Ha NOpPOYHOCTP M  KECTKOCTh CTATHYECKU
HEONPEETUMBIX CUCTEM IIPU U3THOe
OcHoBBl ~ HarpsikeHHO- | OCHOBBI HaMpPSKEHHO-1E(OPMUPOBAHHOI'O COCTOSTHUSL B
nehoOpMUPOBAHHOTO TOYKE TBEPJOTO TENA.
COCTOSIHUS B TOYKE | [ MIOTE3hl MPOYHOCTH
TBEPIOTO Tena. | O0mui ciydaid Harpy>KeHus
['mmore3pl  MPOYHOCTH.
OO0mumi ciyJai
Harpy>KEHUs

Y CTOMYUBOCTE CHKAThIX
CTEpKHEU

[TonsiTue xputnueckoil cuinbl. @opmyna Dinepa, Npeaebl
e€ mpuMeHUMOCTU. [ MOKOCTh CTEepPXKHS

[loreps ycToMUMBOCTH 3a OpeAenaMd  YIPYTOCTH.
Ommupuyeckas (opmyna ScuHckoro, mpenensl €€
IIPUMEHUMOCTH. J[MarpamMmma 3aBUCHUMOCTH KPUTHYECKOTO
HANPSDKEHHS] OT THOKOCTH CTEPIKHS

[IpakTtuueckuii pacueT Ha ycTOHYMBOCTH. Koaddurment
IPOJI0JILHOTO M3rnba. Buel pacyeTa Ha yCTOMYNBOCTD

BriHociuBoCcTh

YceTanocTs U BBIHOCIIMBOCTh MaTEpUaia. XapaKTepUCTUKH
[UKJIOB HANPsKCHUW. BUABI IUKIIOB HANPSIAKECHUN

Kpusas ycranoctu. Ilpenen BeiHOCIMBOCTH. Jlmarpamma
IIPEJECIBbHBIX AMIUTUTY]L

BnusiHue KOHCTPYKTUBHO-TEXHOJIOTHYECKUX (PAKTOPOB Ha
npeaen  BbiHOCAMBOCTU. Kosdduument 3amaca 1o
BBIHOCJIMBOCTH

Konebanus. Y nap

Konebanust ynpyrux cucTem ¢ OJJHON CTENEHBIO CBOOOIBI.
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Pacuer nHa IPOYHOCTH U JKCCTKOCTDH

OcoOeHHOCTH yIapHOro JACHCTBUS HArpy3ku. Bugsl
ynapa. Kosdduiuent auHaMUYHOCTH B OOIIEM Ciy4ae
yJIapHOTO BO3JEHCTBUS U JJIsl YACTHBIX CIy4YaeB yaapa.

PacyeT Ha MpOYHOCTH U )KECTKOCTH MPHU yJ1ape

OO0wmas Tpy10eMKOCTh JUCHHUILINHBI (YueOHoro kypca) — 6 3ET.




4. TexHosornyeckasi KapTa 1o yuyeoHomy kypcy «Mexanuka 2»

Cemectp Kon-Bo O0beM yueOHOro Kypca W BUABI Y4EOHBIX MEpONPHSITHIH dopma Kontpons
HU3ydeHuA HEIEb, B Bcero KonTtakTHas paboTa 3aHATHS CamMocrosTenbpHas padoTa KOHTpPOIIA B Hacax
TCUCHUC 4acoB I10 Bcero 5 =
a =
KOTOPBIX y4. IUIaHY Q Lé
peanusyerc o = ° et &
= g S z £ g 9
A KypcC x 2 = = =4 2 ]
a, 5} = a, = o o=}
o o = o = =3 %)
(= S g <4 2 Q. ~ =
o = 2| E =24 ¢ - - e g
o & 5 = |5 53 5 5 5 s E = o
S| 2| €| £ (229 8| €| £ | = | Z&¢ : : g
as) = = = m = 4 as) = 2 2 Moa ~ = =
3 17 216 100 | 34 18 48 | 20 | 116 114 2 3a4yeT
ITpo0IKNTEeIbHOCTH Y4eOHBIX
. Tpeb6oBanus K pecypcam
MepoNnpUsATHIi, TPOBOUMBIX
B Ne
K 13
p M e a
N p. a B a B ayIUTOPUH WHIHBHIYAJILHOMY
b X rpaguKy CTyAeHTa K y
H H ¢ e A M
R Ne HanmeHoBaHue Omnucanue y4eGHOT0 n Il o , Pexomennyemas
a | Mowya y4yebHOrO 2 MeponpusiTus (Tema, popma | y 6 a a JINTepaTypa
- X
e A MeponpHUATHS - NpoBeAeHHsT) c n a . 1 TpeGyemoe (Ne wm cTp.)
a a Tum ayruropuu p o06opynoBanue
. a H lul n B T.4. B 0 ¢ Py,
" H u " ° 5 HHTEpaK 5 : T
u
" B T. B JTHSIX a y
e 2 yacax Dopme yacax y M M
(+.-) . N
c
T
0
IBBenenne. MeTo CeueHUM.
1 [Monyns 1Plexims Nel Jlex Nel [locrpoenne sniop BC® npu + JI 2 - plexumonras 1 120  ocka menosas 1,3
[PaCTsHKEHHN -CXKATHH, KPYICHNUH, ay muTOpHs
(CaMoCTOSITENIBHOE PeIICHHE
VnmBuyamLoe MNA3 Bamau o teme: «ITocTpoeHne
1 [Monyns l|nomaiHee 3aganue ’ P - 2 3 2 0 4, 8
Nol 1-2 Nel.1-2 prtop BC® npu pactsskeHnu-
o CoKATHH 1 KPYUICHHNY
1 [Monyuns [|[Ipaktuueckoe 3ansrtue |IIp3 Nel [Pemienue 3aqa4 mo reme + 11 2 2 - [AyiuTopus nist 1 30  Jlocka menosas 4.8




INel

Iloctpoenue smop BCO npu
[PACTSKEHUM -CKATUU 1
KpyueHnn»

[IPaKTHYECKUX
BaHsTAN

[Pa3naTouHslil MaTepuan

(OTpaboTKa TEXHUKH
noctpoenus snrop BCO Ha

IAyauTOpus 11

Monyis 1 JlaGopatoproe saname | JIa63 KOHCOJILHOM OajKe dKCIT MpaKTHYECKUX 30 locka merosas 8
Ony. INo1 Nol OHCO 0 AJIKE SKCIpece pa . e Pa3naTouHbIi MaTepHan
METOIOM 10 XapaKTEePHBIM BaHATHI
ceuennsim
(CamocTosiTeIbHOE peLIeHne
V1 BY yalbHOE "
Moy 1|1omamee sananie NA3 pBanau o reme: "Tloctpoenue 0 48
Y Nel.3 pmrop BCO na 6ankax npu )
[Nel.3 "
n3ruGe
[Toctpoenue smtop BCD na exumontas
Monyib 1[Iexuns Ne2 Jlex Ne2 [mockuX M POCTPaHCTBEHHBIX H— 120  Jlocka menosas 1,3
[pamax
(OTpaboTKa TEXHUKH
nocTpoenus snrop BCO Ha IAyauTOpUS 11
Moy 1 IpakTiicckoe sansTue [Tp3 Ne2 |nByxomopHoii Oaike KcIpece [IPaKTHYECKHX 30  [Hocramenoa 8
Ay INo2 P el o P . P p o Pa3/iaTouHbIi MaTepran
METOZIOM I10 XapaKTeprlM 3aAHSATHU
[CCUCHUSIM
(OTpaboTKa TEXHUKH
noctpoenus smop BCO na Aynutopus Jist
M 1 [IpakTHYECKOE 3aHATHE TIP3 Ne3 o 30  flocxavenosan 8
onyms 1|y~ p3 Ne3 [nByxonopHoii pame dKcnpecc paKTH4eckHX pasatoutii Marepuan
METOI0M 110 XapaKTEePHBIM BaHATHI
ceueHusIM
(CaMoCTOsAITENIbHOE PellIeHHE
InauBHyaibHOE "
N3 PBanau no reme: "[locrpoenue
Monyb 1jnomamnee 3ananue 0 4,8
Nel.4  pmop BC® na pamax npu
INel .4 "
3ru6e
(OTpaboTKa TEXHUKH
moctpoenus smop BCD na IAyuTopus A7
M 1 TaGopaToproe 3ansatue | JIa63 P . P Y P 30  [ocka veronas 8
onymb Iy Nep  [KOHCOIBHOI pame oKcmpece [PAKTH!ECKHX Pasaroumsii Matepian
METO10M IO XapaKTePHBIM BaHsTHI
ceueHusIM
Hanpsoxkenus u gedpopmannu
IpH pacTsHKEHUH-CKATUH. [ E—
Moxyis 2 Texrms Ne3 Jlex Ne3 [MexaHn4ecKre UCIIBITAHNS I 120 |mocka menosas 1,2, 3
MaTepuaaoB Ha PacTDKEHUE H yAuTOp
cxaTHe
(CaMOCTOSITENIEHOE PEIlICHHE
I 1H1MBHyabHOE 3ana4 o teme: "IlocrpoeHue
nuas3
Monyinb 1|nomanHee 3aganue Nol 5 Pmop BC® Ha 0 4,8
INel.5 ~ 7 |[IpOCTpaHCTBEHHO-JIOMaHOM
opyce"”
Penrenne 3a1ad Mo TeMe: FU——
[IpakTHUeckoe 3aHsATHE "IToctpoenue smtop BCD Ha YAHTOPHA 2 locka menosas
Momyib 1 TIp3 Ned IPaKTUUECKUX 30 o o 8
INe4 [IpOCTPaHCTBEHHO-TIOMaHOM N a3aTouHbIi MaTepHan
5pyce” BarsTHil
Pacuer Ha MPOYHOCTHH Texumonmas
Monynb 3PTexuns Ned Jlex Ned pkecTKOCTb IPH PACTSHKEHUH- aymerropus 120  locka menosas 1,3

[CO)KaTUH




1H11BHyaIbHOE

(CamocTrosTenbHOE perieHne
3a1ay o Teme: "Pacder Ha

Monyis 3 W13 Ne2 10 0 4 1

ny InomamHee 3aganue Ne2 A [IPOYHOCTB M )KECTKOCTD IIPH 18,16
[pacTsDKEHUH -CKATUH"

T T p—. Perienue 3a1a4 o reme "Pacuer Ay uTopust st "
OCKa MeJ1oBas

Monyis 3 Nos IIp Ne5 |Ha npo4HOCTb NPH PACTKEHUU - MPaKTHIECKHX 30 ———— 8
cxatun” BaHsTH

T T p—. Peienue 3aga4 o reme "Pacuer Ay uTopust st "
OCKa MeJ1oBas

Monyb 3 Nos IIp Ne6 |Ha KECTKOCTB NPH PACTKEHUU- npakmi{ecmx 30 ———— 8
cxatin” BaHsTUi

laGopaTopHoe 3austue | JIa63 laGoparopibili SkenepuMent Ha Crieninanu3upoBaHHas
Momyis 2 CrienaIM3npoOBaHHOM I-102 30  |PaspeBmas mammma P-5 2
INe3 Ne3 oGopy tosanun InaGopatopust
(CamocTosTeNnBHOE peLIeHne
V1 MBYyalbHOE VI3 3a1a4 o teme: "OnpeneneHue
Monynb 3|nomamHee 3a1anue Ne3 1 [T 1 rnaBHBIX HEHTPAIBLHBIX 7 0 2,8
INe3.1 " |[MOMEHTOB MHEPLHHU CIIOKHOTO
ceuenus"
['comeTpryeckue
XapaKTePUCTHKHU TIOCKHX
ceuennii. [Tpsimoit monepeuHsIit | P——

Monynb 4pTexunst Ne5 Jlex Ne5 Ju3ru6. OnpenencHue N N:LTO - 120 |ocka menosas 1,3
HOpMaJ'lebIX H KacaTeJIbHbIX Y p
HanpsbkeHuit. Meron Mopa nuis
ciyyas usruba
Peiienue 3a1a4 1o reme Ay mropis s

Moy 4Hpa1<mqec1<oe SAHATHE [ o oo "Onpenenenue LT u rnaBHbIx nyaxmqpecmx 30  [flockavenosas 8

¥ INe7 p3 e LIeHTpaIbHBIX MOMEHTOB 3§HﬂTl/ll71 Pasparoublii Matepuar
MHEpLK CIIOKHOTO ceueHus "
I . (CaMOCTOSATENIbHOE PellIeHHE
Y N3 PBamau o teme: "Pacyer Ha
Monyns 3fnomammee 3ananue 10 0 4,8, 16
[\o3 2 Ne3.2  |mpO4HOCTB M KECTKOCTh MPH
o mpsimom u3rute"
I Peienue 3aiau no teme "Pacuer [AyauTopus 11
Moy 3 PAKTHHCCKOC 3AHATHE I1p3 Ne7 [ra mpogHOCTH MPHU IPSAMOM [IPaKTHIECKUX 30  [Rockaenona 8
INo8 " o PasaTouHblii MaTepua
n3ruoe BaHsTHI
I‘{I/IcneHHHe METO/IBl PELICHUS
HTerpasa Mopa.

Monynb SPlexuns Ne6 Jlex Ne6 ,Z[HQ)QJegeHunanbnoe ypaBHel-‘I,He lerumonas 120  locka menosas 1.3
yrpyroit mauu 6anku. Kocoit ay1uTOpHs !
n3ru6. BueneHTpeHHoe
[PacTsDKEHHe-CKaTHe
Pemienue 3ama4 no reme "Pacuer [AyauTopus 1

Moxyb 5 [paxmirieckoe sansmne A YKeCTKOCTB TIPU MIPSIMOM IPaKTUUECKUX 30  [Hockaenona 8

Ay INeO pu TIp: p o Pasnarounbii MaTepuan
n3rude" BansTHit
Momyms SPTexmms Ne7 (Onpenenenue nepemenenmuii plexunonraz 120  |ocxa menosas 1,3
Y 3 mpu kocom maru6e. [Ipumeps aymuTops !
Mimenyamsmoe (CamocTosiTeIPHOE pelIeHne
Y N3 [amau o teme: "Pacyer Ha

Monynb S|noManHee 3aganue 10 0 4, 8

Ne3.3  [mpoyHOCTB M KECTKOCTD IPH

INo3.3

[COBMECTHOM [ el cTBUU JABYX
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psiMbIX H3rn6oB"

JTaGopaTOpHBIi IKCIIEPUMEHT Ha

Ulaboparoproe 3ansatne | JIa63 Crennanu3upoBaHHas locia mezosas
7 [Monyms 5 paTop Crienan3npoOBaHHOM I P -102 30  [Vcranosku CM7B, 14
INe4 Ne4 oGopy tosanun |taGoparopust CMaA
Peiienue 3anay no teme "Pacuer Ayuropis s
7 [Moayms 5 [TpakTueckoe 3anstue | IIp3  |Ha IPOYHOCTH U XKECTKOCTH IPH " yalcmt{rz:cmx 30  [locka verosas 8
y INe10 NelO  |coBMecTHOM el CTBHH ABYX P . PasjaTounblii MaTepuan
psiMbIx n3ru6e” pAHATHH
Peienue 3anay no teme "Pacuer
[Ipaktueckoe 3anstue | IIp3  |Ha mPOYHOCTb IPH COBMECTHOM
8 |Moayns 5 .
INel1 Nell |neiicTBuM M3ruba U pacTsDKEHs -
coxatis
(CamocTosiTeNBHOE peLIeHne
V1 MBY yabHOE W3 3a1a4 o reme: "Pacuer Ha
8 |Moayns 3|nomariHee 3a1anne No3 4 [IPOUIHOCTE HPH COBMECTHOM 4 0 4,8
INe3.4 7' |meiicTBUUM NMPAMOro u3ruba u
pacTspkenus"”
Casur. Kpyuenue crepxHeit | P——
8 [Moayns 6)lexius Ne8 Jlex Ne8 [kpyrioro cedenusi. Kpyuenue N H o 120  |ocka memosas 1,3
o HTOPpU
cTepxHel HeKpyroro npodus YHTOP
Perenue 3a1a4 o reme "Pacuer
8 [Monym 6 [Ipaktuueckoe 3ansatue | Ilp3  |Ha MPOYHOCTH M KECTKOCTh NMPHU 30  [locxa merosax 8
INe12 Nel2  |kpydenuu Bana Kpyrioro Pasnatounbii Marepran
monepeynoro ceuenus”
TaGopaTopHBIil 9KCIIEPUMEHT Ha
UlaGopaTopnoe 3ansarue | JIa63 parop P Crienaan3upoBaHHas
9 [Monyms 5 [\es Nos  [cremamusupoBantom raGoparopus -102| 30
B B lo6opyioBaHNN
[MeTos cHil MPUMEHHUTENBHO K UlekiimonHas
9 Monynb 7PIexuns Ne9 Jlex Ne9 P 120  |rocka menosas, 1, 3
[TpeM BujaM Jedopmaruu. ayuTopHs
(CaMOCTOSATENIbHOE PellIeHHE
1B yabHOE W3 3anay o reme: "Pacuer Ha
9 [Moayms 7|nomamnee 3ananue Noq ] [[POUHOCTH CTaTHUCCKH 8 0 4,9
INe4. 1 " |HeompenenMMBIX CHCTEM HPH
ACTSDKCHHU -CKATHU
Penrenne 3a1a4 no teme "Pacuer R ———
9 IMonyms 7 [IpakTnueckoe 3ansatue | IIp3  [craTnuecku HeONpeAEIUMbIX " yaxmqpecmx 30  Hocxa venosax 9
y INe13 Nel3  [cuctem npu pacTsHKEHUH - 3£Hﬂmﬁ Paspatounblil Matepuar
coxatan"
Pemienue 3ama4 no reme "Pacuer [Ayiropus s
Hpaxmqecxoe 3aHATHUC Hp3 [CTATUYCCKHA HECOIIPEACITUMBIX % P Jlocka menoBas
10 Momyms 7 PaKTHYECKHUX 30 |p ; 9
INel4 Nel4  [cucTem mpH pacTsHKEHUH - IS 37110 HbII MaTepHal
coxaTan"
Tlex YueT cuMMeTpus Ipu exmmonmas
10 [Monayab 7PTexuust NelO [PACKPBITHH CTaTUYECKON 120  |locxa menosas 1,3
Nel0 HeonpeneMocTu pymToprt
Pemenne 3amau mo reme "Pacuer P ——
10 Mozyms 7 [Tpaktaeckoe 3amstae | IIp3  [cratumueckn . yaxmqpecmx a0 Jtoskaveronar 9
¥ INe15 Nel5  |HeompenennMbpIXOaIoK mpu 3211:)H$ITI/Iﬁ Pasparounbiii Marepuai
n3ruce"
1 H1uBHoyansHOE W3 |CamocTosiTenbHOE pemeHne
10 Momyms 7 AHBHILY A P 12 0 4.9 16
o n 1 1
oMallHee 3ajaHnue No4.2 |zamau mo teme: "Pacuer Ha
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INed .2

IPOYHOCTB U KECTKOCTh
cTaTHYeCKN HeonpeenuMon
ampl"

OrpesienieHne MOMeHTa

PlaGopaTopHoe 3austue | Ja63 [BarmemieHus ogHONPOIETHON Crienanu3upoBaHHas locka menosa,
11 [Monyns 7 patop 1 AHOTIP " 1 p r-102 30  [Cren. ma6. oGopyx. 15
INe6 Ne6  [cTaTHuecku HeonpeneaTuMon itaGopaTopust v cranoska CM-11A
6aky.
HanpsoxeHHoe 1
Jlex  [medopmupoBaHHOE COCTOSIHHE B UlexunonHas
11 [Monys 8PTeiust Nel 1 prechopip . 120  |nocka menosas, 1,3
Nell [rouke. Teopuu npouHOCTH. ayuTopust
O61wmii cirydaii HarpyKeHusl.
Penienne 3agad o teme: R ———
11 [Moxyms 7 [IpakTHueckoe 3aHsATHE IIp3 ['Pacuer Ha mpoyHOCTH U . yaKqueCKHx 0 ocks menosas 9
y INe1 6 Nel6  pxecTKOCTh CTaTHYECKH 3:}{;[1‘141‘/'[ Pasjtatounbiii marepuan
Heonpenenmoit pambr”
IMpaxricckoe sansmue | T1p3 Peienue 3aiau Ha Temy "Pacuer IAyauTOpHS 11 "
0CKa MenoBas
12 [Monyas 8 Nol 7 Nol7 [H@ MPOYHOCTE B yCIOBUAX [IPaKTHYECKUX 30 Pasnatounbiii MatepHan 9
B B ciioxHOro conporusieHus"” 3aHsATHIl
(CamocTosTeNIBHOE pelIeHNE
12 [Moxysms 8 HanBUyaIbHOE WJI3 NoS 3anay o reme "Pacmuer Ha 0 4.9 16
¥ Inomaninee 3ananue NeS " [IpOYHOCTB MPOCTPAHCTBEHHO e
ptomaHoro 6pyca"
Onpenenenue nepemMenieHui Ha
12 [Monyss 8plexims Nel2 Jlex (POCTPAHCTBEHHOMH paMe. Ulexnronnas 120 fRocxa MgﬂoBa}l, 1,3
Nel2  |YcToiuMBOCTB CXKATHIX ayuTopHs Menuaobecneuenne
cTepxueii. Dopmyia Ditepa.
[Perienue 3agau no teme: Ay rropis s
12 Im g [IpakTnueckoe 3ansartue | IIp3  [|'Pacyer Ha mpoyHOCTb U Y P 0 Tocka menosas 9 16
OV ClNo1 8 Nel8  pKecTKOCTB B yCIOBHAX [PAKTHACCKIX Pasparounblii Matepua !
BaHsATHil
ci10xxHOrO conporuBeHus"
Ulabopartoproe 3anatue [ J1a63 (Onpenenciie nepemeiuennii (Crieruani3npoBaHHast ITocka Mestosas,
13 [Momys 8 CBOGOTHOT O KOHI[A JIOMaHOTO -102 30 [Creu. ma6. 06opyx. 14
INe7 Ne7 6pyca iiaGopaTopust Y cranoka CM24b
[PacueTr Ha yCTOHUMBOCTS 3a
penenamu
Jlexn Ulexuronnas
13 [Monayas 9PTexuust Nel3 Nol3 [[POTOPUHOHAILHOCTH 1 © ay rTopist 120  |locka menosas, 1,3
- momMorbio ko3¢ punmeHTa Y P
ipoopHOro M3rKda.
Perienue 3agau Ha TeMy Ay rropis s
13 [Moxyis 9 [paxtuueckoe zanstue | IIp3  ['Onpenenenne KpUTHYECKHX a Y;lK mqlfecmx a0 Jloskaveronar 9 16
ny INe19 Nel9  |mapaMeTpoB CKAaTOTO CTEPIKHS 321l:)HSITI/II7I Paspatounbiii Matepuar !
pu orepe ycroitunBoctu"
I 1H1MBHyabHOE W3 (CaMOCTOSITENIBHOE PeIlIeHHE
13 [Monayab 9jnomaninee 3anaHue NoG 1 3anau o Teme: "Pacuer cxaToit 0 4, 9, 16
INe6. 1 " |cToliKM Ha yCTOHYMBOCTH"
Perienue 3a/1a4 10 TeMe: S
14 Im 9 [IpakTHUecKoe 3aHATHE TIp3 |'Pacuer cxaThIX CTOEK Ha Y P 30 locka menosas 9. 16
OV ZINe20 Ne20  [ycTOHYMBOCTB 1O ;I;:)s:;r:;ecxnx [Pasnarounbiii marepua !
rpy3onogbemMHoCTH"
Monyb Jlex. [Pacuer Ha BBIHOCIMBOCTH NPU Ulexnronnas
14 Y Plexmmst Nel4 P 1 120 |locka menosasi, ]_, 3
10 Nel4  |ogHOOCHOM M JIBYXOCHOM laymuropus
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HAIIPSDKEHHOM COCTOSTHUH.
Penienne 3aa4 o Teme: Ay TOPYSE IS
[IpaxTuueckoe 3anstue | IIp3 |, . locka menosas
14 [Monyns 9 No2 1 Ne2 ] yl;lfg)ﬁe‘f;gg::gmbm pacueTt Ha 11 1 2 - ;1:;::‘;[;60]{1/[)( 0 Pasnatousnii matepuan 9, 16
P "P. A
15 Monynb [[Ipaktiueckoe 3ansitue | IIp3 CLLICHHE 321121 TI0 TEME "Facuer I 1 2 YAHTOPHA IS 30  [flocxaverosan 9 16
10 INo22 Nep2 [ MPOUHOCTB MpH MOBTOPHO- - [IPaKTHYECKUX Pasatousii Marepua ,
nepemMeHHbIX Harpy3kax" BaHsTHI
VBB 1y atbHOe (CamocTosiTeIbHOE peLIeHne
M " " P
15 [Monym [ ovamee saxatie J3 PBanau o Teme" Pacuer Ha 5 6 0 4.9 16
10 [NoG 2 Ne6.2  [npoyHOCTH BaJia MpU IOBTOPHO- '
o epeMenHbIX Harpyskax'.
P— Tlex [Kosebanust MeXaHHYECKHX Meximonnas
15 Y Pleximst Nel5 _|cuctem c oHOI cTEneHbI0 JI 2 - 1 120  locka menosas, 1.3
11 Nel5 e B0GObI ayiuTopust !
TaGopaTOpHEIil SKCIEPUMEHT Ha Nocka menosas
15 [Moaysm 7J'Ia60paTopHoe 3ansatue | J1a63 cnetmanmsuposarmom o 1 2 ) Crienuaan3upoBaHHas r-102 30 [mboparopnan 15
INe8 Ne8 oGopy tosanun InaGopatopust | cranoska CM-6M
16 Monynb lekims Nel6 Jlex |Pacyer Ha MPOYHOCTH U 1 2 } UlexkimonHas 120 |ocxa senoas 1.3
11 Nel6  precTKOCTb TIpu yjape aynuTopus !
b "p. A
16 Monyns [[Ipaktnueckoe 3anstue | IIp3 CHICHHC 33/121 110 TEME “Hacdet n 1 2 YATOPHA UL 30  [Aocka menosas 9 16
11 N923 N923 ga l'lp(‘)“-lHOCTb l'lO}lMOTOprIX - l'[paKTl/l":leCKl/lX Pasnatounbiii Matepuan f
AJIOK 3aAHATHU
P "P; A
Moty [[paxriuccroe sansrue | TIp3 eieHne 3aaa4 no reme "Pacuer YAUTOPHS 15T A
16 11 [No24 N4 [/PYIHX cucTeM B ycosmix I 1 2 - IpaKTHYECKUX U S — 9, 16
B B y1apHOro Bo3aencTus’"” 3ansTHil
Moy s 1nauBHyaibHOE [Pacuer Ha MPOYHOCTH U
16 13 AYI> L omamnee sananne WU/I3 6.3 precTKOCTb Gaiky npu 5 6 0 4,9 16
INe6.3 monepeynom ynape"
17 Moy b exuns Nol7 Jlek |O006UIEHME MaTepHaa 1o 1 2 ) UlekiimoHHas 120 Dtocka wenosas 1.3
11 Nel7  |aucuunimze aynuTopus !
VIaGopaTOpHBIi SKCIIEPUMEHT Ha ITocka menosas
17 Monynb PlaGopatopHoe 3anstue | Ip3 cneumamsuposanion o 2 } Crenyaan3upoBaHHas r-102 30 [TaGoparopuas 15
11 INe9 No24 o6opyroBanHH InaGopaTopus crasoska CM-34M
M ITOroBBIi TECT 110 [KomrbioTepibiii
17 eypey wepes LT TU I 100 - 2 Kacc o01ero 0
ypeyHep noctyna
17 Borycubie Ganb BB 3a BEITOIHEHKE JOI. ITyHKTOB B 5 0
11/13
100 20 116
HUTOro| 105
216
HUTOro 2
yepe3 LT
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5. KpnTeplm N HOPMBI TEKYLIECT0 KOHTPOJIA | HpOMe)I(yTOqHOﬁ arTrecralmmmu

HaumenoBanue y4eOHBIX MepONIPUATHI

Tunbl yueGHbIX
MepoNnpUusATHI

KoanuecTBo
0aJI7I0B

Ycnosus nonycka

Kputepuu u HOpMBI OlIeHKH

HMBHIyaJIBHOE TOMALIHEE 3aaHUE
Nel.1-1.2

NuauBunyanbHOE
JIOMAIIIHEE 3a/IaHHE

2 Gayna - ecnu M/13 BBIMOTHEHO MPaBUIIBHO B 00BEMe
60-100%. 1 6amn - ecnmu /13 BHINONHEHO MPaBUIILHO

B 00beMe 40-60%.Ecnu /13 BeIOTHEHO PaBUIIBHO

Meree, yeM Ha 40%, paboTa He IPUHUMAETCS.

[TpakTuueckoe 3ausTue Nel

HpaKTI/IquKOG 3aHATUC

1 Gami - ecli CaMOCTOSATEIbHAS 3a/]a4a BIIOJIHEHA
npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJIHEHA MTPABUIILHO B
penenax 0-40%.

JTaGopaTopHoe 3ansThe Nel

JlaGopaTopHoe 3aHsATHE

1 Gas - ecji CaMOCTOSATEILHOE 3a/JaHIE BBIIIOJIHEHO
mpaBmiibHO B 00Bbeme 40-100%. 0 6antoB - ecnu
CaMOCTOSITEIIBHOE 3aJ[aHUE BBIMOJIHEHO MTPABUIIbHO B
mpenenax 0-40%.

MumuBrayanpHOE oMarnHee 3aganaue Nel.3

NuaauBunyansHOE
JIOMalIIIHEE 3aIaHNe

4 Oarta - el MHAWBHyaJIbHOE TOMaITHee 3aJaHue
(11 /13) BeImonHeHo mpaBmibHO B 00beme 80-100%. 3
Oama - ecau MJ13 BEIIOTHEHO TTPaBUIILHO B 00BEME
60-80%. 1-26amna - eciu 1MJ13 BBIIOIHEHO
mpaBmiibHO B 00Beme 40-60%. Eciau M/13 BemonaeHO
MpaBIIIbHO MeHee, yeM Ha 40%, pabora He
MpPUHUMAECTCS.

[IpakTHdeckoe 3aHsATHE No2

IIpakTrueckoe 3aHsATHE

1 GaJt - eciii caMOCTOsATENbHAS 3a]1a4a BBITIOJTHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anmoB - ecnu
CaMOCTOsITENbHAS 33/1a4a BHITOJTHEHA TPABIIBHO B
mpenenax 0-40%.

MunuBuayansHOEe nomaminee 3aganue Nel.4

NunuBuayansHOE
JIOMallIHEE 3aJaHne

S 6aJuIoB - €ClIM MHAUBHUIYaJIbHOE JOMAIIHEE 3a1aHIe
(M/13) BeimonHeHO ipaBmiibHO B 00heme 80-100%. 4
Oana - ecu M/[3 BIONTHEHO MTPaBUIIBHO B 00BEMe
60-80%. 2-3 0amna - ecian MJI3 BEITTONHEHO
npaBuibHO B 00beme 40-60%. Ecau 13 BeimonHeHo
paBUIbHO MeHee, yeM Ha 40%, pabora He
PUHUMAETCS.

/laGopatopHoe 3ansTue Ne2

JlaGopaTopHoe 3aHATHE

1 Gam - ecliu CaMOCTOSATEIBHOE 3aJaHUEC BBIIIOJITHEHO

npaBuIbHO B 00beMe 40-100%. 0 GamnoB - ecnu
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CaMOCTOSITENBbHOE 33aJJaHNE BBITIONHEHO MPaBUIILHO B
npenenax 0-40%.

[IpakTrueckoe 3anstue N3

HpaKTI/IquKOC 3aHATUC

1 Gan - eciii caMOCTOSITEIIbHAS 3a/a4a BIIOJHEHA
npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSITENbHAs 33/]a4a BBIIOJIIHEHA MPABUIILHO B
mpenenax 0-40%.

NuauBuayansHoe fomainHee 3aganue Nel.5

NuauBunyanbHOE
JIOMalllHEee 3aJaHKe

4 GaJta - eclii MHIAUBUIYaJIbHOE TIOMAIIHEe 3aJaHHne
(MA3) BeImonHeHo mpaswibHO B 00beMe 80-100%. 3
Oara - ecnu M/13 BBIMONHEHO MPaBUIILHO B 00BEMe
60-80%. 1-2 Gamia - eciu /I3 BhINONHEHO
npaBuibHO B 00beme 40-60%. Ecau 13 BeImonHeHo
MpaBUIBHO MeHee, yeM Ha 40%, pabora He
PUHUMACTCSI.

[TpakTrueckoe 3ausTre Ned

IIpakTnueckoe 3aHaTHE

1 Gas - ecji caMOCTOSATEIbLHAS 3aj]aua BBIIIOJIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anoB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJHEHA [TPABUIBLHO B
penenax 0-40%.

MHIuBHIyaIbHOE TOMalTHee 3aanme No2

NuaauBunyansHOE
JIOMalIIIHEE 3aJaHne

S 0aJUIOB - €CJIM MHIUBHIya bHOE JJOMAITHEE 3a/IaHuC
(11 /13) BeimonHeHo mpaBmibHO B 00beme 80-100%. 4
Oama - ecau MJ13 BBIIOMHEHO TIPaBHIILHO B 00beMe
60-80%. 2-3 Gamna - ecnmn /I3 BeImOIHEHO
mpaBmiibHO B 00beme 40-60%. Eciau M/13 BbmonaeHO
MpaBIIIbHO MeHee, yeM Ha 40%, pabora He
MpUHUMAETCS.

JTaGopaToproe 3ansaTre No3

JlaGopaTopHoe 3aHsATHE

1 GaJw - eciii 3KCIIePUMEHTAIBHAS H TEOpEeTHYeCKast
[gacTH pabOTHl BBITIOTHEHBI MTPABUILHO B 00beMe 40-
100%. O 6amioB - ecnu SKCIIEpUMEHTATbHAS U
TEOpEeTUYCCKas YaCTHU Pa0OTHI BBIMOIHEHBI
mpaBmiibHO B 00Bbeme 0-40%.

[IpakTuueckoe 3anaTue Ned

IIpaktuueckoe 3aHaTHe

1 Gam - eciii caMOCTOsITeNIbHAS 3a/1a9a BHIITOJTHEHA
npaBuiibHO B 00beMe 40-100%. 0 GanioB - ecinu
CaMOCTOSITENbHAs 33/]]a4a BBIIIOJIHEHA ITPABIIIBHO B
mpenenax 0-40%.

MunuBuayansHoe nomaiinee 3aaanue Ne3.1

WnnuBuayansHoe
JIOMalllHEE 3aJaHne

3 Gasuia - eciu MHAMBUAYAJIbHOE JOMAIIHEE 3aJaHne
(M/13) BeimonHeHO TipaBmibHO B 00heme 80-100%. 2
Oara - ecnu /13 BRIMONHEHO NPaBUIIBHO B 00bEMe

60-80%. 1 6amn - eciiu MJ13 BBIMOITHEHO MPABUILHO B
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oobeme 40-60%. Ecnu /13 BeIMONHEHO PaBUIIBHO
Menee, yeM Ha 40%, paboTa He IPUHUMAETCS.

[IpakTideckoe 3anstue Neb

HpaKTI/IquKOC 3aHATUC

1 Ga - ecii caMOCTOSITENbHAS 3a/]a4a BBIIIOJIHEHA
npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSITENbHAsI 33/]]a4a BBITIOJIHEHA MTPABUIILHO B
mpenenax 0-40%.

MuauBuayansHoe gomaiHee 3aganue Ne3.2

NuauBunyanbHOE
JIOMalllHEee 3aJaHKe

5 6asIoB - €clI UHANWBHUIyaJIbHOE JOMAIIIHEe 3a/1aHHe
(MA3) BeimonHeHo npasmibHO B 00beMe 80-100%. 4
Oara - ecnu M/13 BBIMONHEHO MPaBUIILHO B 00BEMe
60-80%. 2-3 Gamna - ecnmu /I3 BeImoaHeHO
npaBuibHO B 00beme 40-60%. Ecau 13 BeImonHeHo
MpaBUIBHO MeHee, yeM Ha 40%, pabora He
PUHUMACTCSI.

[IpakTnueckoe 3ansTue Ne7

IIpakTnueckoe 3aHsaTHE

1 Gas - ecji caMOCTOSATEIbLHAS 3aj]aua BBIIIOJIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anoB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJHEHA [TPABUIBLHO B
penenax 0-40%.

JTaGopaTopHoe 3ansTue No4

JlaGopaTopHoe 3aHsATHE

1 6ami - ecii SKCIIEpUMEHTAIBHAS B TEOPETUYCCKast
[gacTH pabOTHl BBITIOJTHEHBI MIPABUIHLHO B 00BbeMe 40-
100%. O 6amioB - ecnu SKCIIEpUMEHTATbHAS U
TeOpEeTUIECKasi YaCTH Pa0OTHI BBHITOTHEHBI
paBriibHO B 00beme 0-40%.

[IpakTrdeckoe 3aHsATHE Nod

IIpakTrueckoe 3aHsATHE

1 GaJt - eciti caMOCTOsATENbHAS 3aJ1a4a BHITTOJTHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6ammoB - eciu
caMOCTOSITENbHAS 337[aya BBITOTHEHA TPABIIILHO B
mpenenax 0-40%.

MunuBuayansHOE fomMamiHee 3aganue Ne3.3

NunuBuayansHOE
JIOMalIIIHEE 3aaHne

5 GaIoB - €CITM MHANBHUIyaIbHOE JOMAIIIHEe 3a/1aHHe
(M/13) BeimonHeHO ipaBmiibHO B 00beme 80-100%. 4
Oana - ecu M/13 BBIOTHEHO MTPaBUIIBHO B 00BEMe
60-80%. 2-3 6amna - ecan MJI3 BEITTONHEHO
npaBuibHO B 00beme 40-60%. Ecau /13 BeimonHeno
paBUIbHO MeHee, yeM Ha 40%, pabora He
NPUHAMACTCSI.

[IpakTideckoe 3ansTHe Ne9

HpaKTI/I‘IeCKOG 3aHATUC

1 Gam - eciii caMOCTOsITeNIbHAS 3a/1a4a BHIITOJTHEHA
npaBuiibHO B 00beme 40-100%. 0 GanioB - ecinu
CaMOCTOSITENbHAs 33/]a4a BBIIOJIHEHA ITPAaBIIIBHO B

mpenenax 0-40%.

16




NuauBuayansHoe omaiHee 3aganue Ne3.4

HNunuBunyansHoe
JOMalIHee 3aJaHue

2 6anna - ecau MJI3 BIMONHEHO MPaBUIIBHO B 00beMe
60-100%. 1 6amn - ecnmu /13 BHIIONHEHO MPaBUIBLHO

B 00beMe 40-60%.Ecnu /13 BIOTHEHO MPaBUIIEHO

Meree, yeM Ha 40%, paboTa He IPUHUMAETCS.

JTaGopaTopHoe 3aHsTHE NoS

JlaGopaTopHoe 3aHsTHE

1 Gam - ecnu SKCIIEpUMEHTANBHAS U TEOPETHIECKast
qacTH paboThl BBIMOJIHEHBI PAaBHIILHO B 00BbeMe 40-
100%. 0 6amioB - eciiu HKCIIEpUMEHTaIbHAs U
TeOpEeTUYECcKasi YaCTH Pa0OTHI BHIMOIHEHBI
paBmiibHO B 00beme 0-40%.

[TpakTiuaeckoe 3anstre NelO

HpaKTI/IquKOG 3aHATUC

1 Ga - eciii caMOCTOsITEIbHAS 3a/1a4a BIIIOIHEHA
npaBuibHO B 00beMe 40-100%. 0 6amioB - ecnu
CaMOCTOSITENbHAsI 33/]a4a BBITIOJIHEHA MTPABUIILHO B
mpenenax 0-40%.

[TpakTrueckoe 3ausTre Nel 1

IIpakTnueckoe 3aHaTHE

1 Gas - ecji caMOCTOSATEIbLHAS 3aj]aua BBIIIOJIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anoB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJHEHA ITPABUIILHO B
penenax 0-40%.

[IpakTrueckoe 3ausTre Nel?2

IIpakTrueckoe 3aHsATHE

1 Gai - ecii caMOCTOSITEIbHAS 3a/1aua BLIIIOJIHEHA
rpaBmiibHO B 00Bbeme 40-100%. 0 6ammoB - ecniu
CaMOCTOSTEIbHAS 3a/1a4ya BBIIOJIHEHA ITPABUILHO B
mpenenax 0-40%.

NuouBuayansHoe AoMarrHee 3aaanne Ned. 1

MNunuBuayansHOE
JIOMAlIIIHEE 3aaHNe

S 0aJUIOB - €CJIM MHIUBHIyabHOE JJOMAITHEE 3a/IaHuC
(1 /13) BeimonHeHo mpaBmiIbHO B 00beme 80-100%. 4
Oana - ecau 13 BEIIOTHEHO MIPaBUIILHO B 00BEME
60-80%. 2-3 Gamna - ecnn MJI3 BeImOIHEHO
mpaBmIbHO B 00Beme 40-60%. Eciau /13 BemonaeHO
MpaBIIIbHO MeHee, yeM Ha 40%, pabora He
PUHUMACTCS.

[IpakTuueckoe 3anarue Nel3

IIpaktuueckoe 3aHaTue

1 Gam - eciii caMOCTOsITeNIbHAS 3a/1a9a BHIITOJTHEHA
npaBuibHO B 00beme 40-100%. 0 6anioB - ecinu
CaMOCTOSITENbHAs 33/]]a4a BBIIOJIIHEHA ITPABIIILHO B
mpenenax 0-40%.

[IpakTiaeckoe 3anarue Nel4

HpaKTI/I‘IeCKOG 3aHATUC

1 Gam - ecii caMOCTOsITeNIbHAS 3a/1a9a BHIITOJTHEHA
npaBuibHO B 00beme 40-100%. 0 6anioB - ecinu
CaMOCTOSITENbHAs 33/]a4a BBIIOJIHEHA ITPAaBIIIBHO B
mpenenax 0-40%.

[IpakTryeckoe 3agstue NelS

HpaKTI/I‘IeCKOG 3aHATUC

1 GaJI - ecli caMOCTOSATENbHAS 3aJa4a BbIIIOJIHCHA
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npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
caMOCTOsITeNbHAs 3a7jada BBIITOJHEHA PaBHIBHO B
penenax 0-40%.

MnauBuayansHoe AomalHee 3aganue Ne4.2

NuauBunyanbHOE
JIOMAILIHEE 3a/IaHHE

7 OaJIIOB - €CJIM MHIUBHUIyaIbHOE JOMAITHEE 3a1aHHCe
(MA3) BeimonHeno npasuibHO B 00beMe 80-100%. 5-
6 0amioB - eciii 1/13 BEIMOTHEHO MTPAaBUIIBHO B
o0beme 60-80%. 3-4 Gaia - eciiu MJ13 BIOIHEHO
npaBuibHO B 00beme 40-60%. Ecau /I3 BemonHeHo
paBmiibHO MeHee, yeM Ha 40%, paboTa He
MPUHUMACTCS.

JTaGopaTopHoe 3aHsaTHe Ne6

JlaGopaTopHoe 3aHsATHE

1 Gasut - ecni SKCIIEpUMEHTANBHAS U TEOPETHIecKast
qacTH paboThl BBIMOJIHEHBI PaBUIILHO B 00BbeMe 40-
100%. 0 6amioB - eciu AKCHIEpUMEHTAJIbHAS 1
TeOpETHYECKasi YaCTH PaOOTHI BBITTOIHEHBI
paBmiibHO B 00beme 0-40%.

[TpakTiaeckoe 3ansTre Nel6

IIpakTnueckoe 3aHaTHe

1 Gam - ecii CaMOCTOSATEIbHAS 3a/]aua BIIOIIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6amoB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJIHEHA ITPABUILHO B
mpenenax 0-40%.

[TpakTrueckoe 3ansTre Nol7

IIpakTrueckoe 3aHsATHE

1 6Gai - ecii caMOCTOSITEIbHAS 3a/1aua BLIIIOJIHEHA
rpaBmiibHO B 00Bbeme 40-100%. 0 6ammoB - ecniu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJIHEHA ITPABUILHO B
mpenenax 0-40%.

MHnuBuayanbHOE foMaliHee 3agaHue NoS

NunuBunyansHOE
JIOMalIIIHEE 3aaHne

5-6 0aIIIOB - €CIM HHIUBUAYaIbHOE JOMAIITHEe
3amanne (11/13) BeimoaHEeHO TTpaBUILHO B 006eMe 80-
100%. 4 6anna - eciiu /13 BBITOMTHEHO PaBHIBEHO B
ooneme 60-80%. 2-3 Gamna - ecau 13 BEIOTHEHO
npaBuiibHO B 00beme 40-60%. Ecau /I3 Beimonneno
paBUIBHO MeHee, yeM Ha 40%, pabora He
NPUHAMACTCS.

/labopatopHoe 3ansTue Ne7

JlaGopatopHoe 3aHsATHE

1 GaJi - eciu 3KCIIEPUMEHTAJIbHAS U TEOpeTUYecKas
uacT pabOTHI BBITIOJTHEHHI MPABIIIBHO B 00beMe 40-
100%. 0 6amioB - eciny SKCIIEPUMEHTANbHAS U
TEOpETUYECKasi YaCTH PAOOTHI BBIIOITHEHBI
mpaBmiibHO B 00beme 0-40%.

[IpakTrueckoe 3anarue Nel8

HpaKTI/I‘IeCKOG 3aHATUC

1 Gamr - eclii caMOCTOSATENbHAS 3aJa4a BbBIIIOJIHCHA

npaBwiIbHO B 00beMe 40-100%. 0 6anoB - eciu
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caMOCTOsITeNbHAs 3a7jada BBIITOJHEHA PaBIIBHO B
npenenax 0-40%.

[TpakTrueckoe 3anstue Nel9

HpaKTI/IquKOC 3aHATHUC

1 Gan - eciii caMOCTOSITEIIbHAS 3a/a4a BIIOJHEHA
npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSITENbHAsI 33/]]a4a BBITIOJIHEHA MTPABUIILHO B
mpenenax 0-40%.

NuauBuayansHoe AomainHee 3agannue Ne6. 1

NuauBunyanbHOE
JIOMalllHEee 3aJaHKe

5 6asIoB - €clI UHANBHUIyalIbHOE JOMAIIIHEe 3a1aHue
(MA3) BeimonHeHo mpasmibHO B 00beMe 80-100%. 4
Oara - ecnu M/13 BBIMONHEHO MPaBUIILHO B 00BEMe
60-80%. 2-3 Gamna - ecnmu /I3 BeImoaHeHO
npaBuibHO B 00beme 40-60%. Ecau 13 BeImonHeHo
MpaBUIBHO MeHee, yeM Ha 40%, pabora He
PUHUMACTCS.

[TpakTiaeckoe 3ansTre No20

IIpakTnueckoe 3aHaTHE

1 Gas - ecji caMOCTOSATEIbLHAS 3aj]aua BBIIIOJIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anoB - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJHEHA [TPABUIBLHO B
penenax 0-40%.

[TpakTrueckoe 3ausTHe Ne2 1

IIpakTrueckoe 3aHsATHE

1 Gai - ecii caMOCTOSITEIbHAS 3a/1aua BLIIIOJIHEHA
rpaBmiibHO B 00Bbeme 40-100%. 0 6ammoB - ecniu
CaMOCTOSTEIbHAS 3a/1a4ya BBIIOJIHEHA ITPABUILHO B
mpenenax 0-40%.

[IpakTrdaeckoe 3ausTHe Ne2?2

IIpakTrueckoe 3aHsATHE

1 6Gai - ecii caMOCTOSITEIbHAS 3a/1aua BLIIIOJIHEHA
mpaBmiibHO B 00Bbeme 40-100%. 0 6anmos - ecnu
CaMOCTOSTEIbHAS 3a/1a4a BBIIOJIHEHA IIPABUILHO B
mpenenax 0-40%.

HauBUBAyaIbHOE JOMAITHEE 3aJaHIe
IN06.2

NunuBuayansHOE
JIOMalIIIHEE 3aaHne

5 GaIoB - €ClTM MHANWBHUyaIbHOE JOMAIIIHEe 3a/1aHHe
(11 13) BeimonueHo mpaBmibHO B 00beme 80-100%. 4
Oana - ecu M/13 BBIOTHEHO MTPaBUIIBHO B 00BEMe
60-80%. 2-3 6amna - ecixn MJI3 BEITTONHEHO
npaBuiIbHO B 00beme 40-60%. Ecau /13 Beimonneno
paBUIbHO MeHee, yeM Ha 40%, pabora He
NPUHAMACTCS.

/labopatopHoe 3ansTue Ne8

JlaGopaTopHoe 3aHATHE

1 GaJu - eciiu 3KCTIEPUMEHTANIbHAS U TEOpeTHYeCKast
yacTy pabOThl BBINTOJHEHBI IPABUIIBHO B 00beme 40-
100%. 0 6amioB - eciy SKCIIEPUMEHTANbHAS U
TeOpEeTUYECKasi YaCTH PAOOTHI BBIOTHEHBI

mpaBmiibHO B 00beme 0-40%.
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[IpakTiaeckoe 3anstue Ne23

HpaKTI/ILIeCKOC 3aHATUC

1 Gain - ecnu caMoCTOsATENbHAS 3a/1a4a BHIIIOTHEHA
npaBuiIbHO B 00beme 40-100%. 0 6amioB - ecnu
caMOCTOsITeNbHAs 3aj]ada BHIITOTHEHA TPaBIIIBHO B
penenax 0-40%.

[TpakTuueckoe 3ausatue Ne24

HpaKTI/IquKOC 3aHATUC

1 Gan - eciii caMOCTOSITEIIbHAS 3a/a4a BIIOJHEHA
npaBuibHO B 00beme 40-100%. 0 6amioB - ecnu
CaMOCTOSITENbHAsI 33/]a4a BBITIOJIHEHA MTPABUIILHO B
penenax 0-40%.

NuauBuayanpHoe AomaiHee 3aganne Ne6.3

NuauBunyanbHOE
JIOMalllHEee 3aJaHKe

5 GaIoB - €ClM UHANBHUyaJIbHOE JOMAIIIHEe 3a/1aHHe
(MA3) BeimonHeHo npasmibHO B 00beMe 80-100%. 4
Oara - ecni M/13 BBIONHEHO MPaBUIILHO B 00BEMe
60-80%. 2-3 Gamna - ecnmu /I3 BeImoaHEeHO
mpaBmiibHO B 00beme 40-60%. Eciau 1/13 BemonHaeHo
MpaBUIBHO MeHee, yeM Ha 40%, pabora He
PUHUMACTCSI.

Mtoroeiil TecT o Kypcey uepe3 LT

HToroBelii TecT 1o
Kkypcy uepe3 LT

100

[borycHBIE OaIITBI

bonycHbIe 6amb

HazHauaroTcs 3a BBITOTHEHHBIE TOMOTHUTENBHBIE
[YHKTBI, IIPETyCMOTPEHHbBIE B HHINBUIYaITbHBIX
TomamrHux 3amanusx. [1o 1 6amry 3a KaxapIid
MPaBUIIBHO BHIMTONHEHHBIN JTOMOTHUTELHBIA ITYHKT
(Bcero ux 5)

[lepecnava 3auera mpenoaaBaTeNto

Ilepecnaua

20

JlommycKaloTCsl CTyICHTHI, He
HaOpasmvie 40 6ayIoB 1O
HAKOIUTEIBHOMY PEHTHHTY

[lepecnaua 3aueTa MpeayCcMaTpUBAET BHIIOJIHEHUE U
3amuty Bcex PIIP, He ciaHHBIX B CPOK B CEMECTPE
(MaxcumyMm 20 GaioB).
Kaxnas PIIP ouenuBaercs oraensHo 1o 20-tu
0aIbHOM LIKaJE MO CIEAYIOIIEMY KPUTEPUIO:

- ipu TipaBUIbHOM BbInonHeHwHH (80-100)%
00Bema padoTsl - 16-20 6armios,

- IpY paBWIBLHOM BbInosHeHuH (60-80)% o0béma
[pa6oThI - 12-16 Gamios,

- IpY paBWIBHOM BbInosHeHHuH (40-60)% obbema
[paboTHI - 8 - 12 6aios,

- IIpY IPABWJILHOM BhINONHEHNN MeHee 40%
3aaHKs paboTa He IPUHUMAETCH.
baiel, OTyYeHHBIE 32 KOKIyI0 paboTy

CYMMUPVYIOTCA W OCJIATCA Ha KOJIUYCCTBO CAAHHBIX
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| IpaGor.

CxeMa pacueTa HTOTOBO#i OLeHKH:

Tekymuii peTHHT (Bce 3aHATHS U TPOMEXKYTOUHBIE TeCThl) + Pe3ynbTaT HTOroBOro Tecta M Bce AeTUTCS
Ha 2 + bb (ecnu bb npenycmotpenst)

dopma IpoBeaEHUS VYcnoBus gomycka Kputepuu 1 HOpMBI OLIEHKH
MPOMEXYTOYHON aTTecTalluu
— «3a4YTEHO» Ecnm Texymuii peiitunr cocrasinser 40 u 6osee
0ayuIoB
«HE 3a4TEHO» Ecnu texymumii petuHr coctapisieT menee 40
0ayIoB

6. BaHk TecTOBBIX 3aJaHHIl U perJaMeHT NPOBeJAeHUs TeCTHPOBAHUS

6.1. bBank TecTOBBIX 3aIaHUH IJIsl IPOBeIEHUs TECTUPOBAHUSA

KosmmuecTBo 3a5anuii B
Ha3panne 0aHKa TeCcTOBBIX 3aaHUIA 0aHKe TeCTOBbIX PaspaboTunku

3aJaHuil
ConpoTHBIICHHE MAaTEPUajoB - 1 2482 Copauenko E.I1., Mepcon JI.JI., Korosa N.T., PazyBaes A.A.
6.2. PeriaMeHT npoBeeHUs TECTUPOBAHM A

KosmmuecTBo Kou-Bo 3apanuii B
N 3ajaHMi, Homepa n HanMeHOBaHHA pasaede, Bpemsi Ha
Ha3panue 0aHKa TeCTOBBIX 3aJaHUH
npexbsaBJIsieMbIX pa3lesioB TecTa NnpeabsBAsieMbIX | TeCTHPOBAHHE, MUH.
CTYJAEHTY CTYAEHTY

M ToroBerit TecT mo Kypcy yepes LT (Mexanuka 2, TeCT HTOTOBBIH ) 30 Brrarcnenre nepemMenieHuii mpu 1 45

[LIOCKOM M3rude

Berunciienne pacueTHbIX
KacaTeNbHbIX HaIPsHKEHUH
Beruncienne pacueTHbIX
HaNpsKEHUH
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[KauecTBeHHEIS 3agaun

[MexaHu4ecKue XapaKTEpUCTUKU U
CBOMCTBA MAaTEPUAJIOB

OrnpeneneHne KOOpAUHAT IIEHTPa
TSOKECTH COCTaBHBIX CEUSHHUM

OcHoBHBIE (HOPMYITBI H
3aKOHOMEPHOCTH

OcHoBHBIE (HOPMYITBI H
3axoHoMepHocTy st BCD,
reOMEeTpUYEeCcKIX XapaKTEepUCTHK,
HaIPSOKEHWN U TepeMeleHU i

[lo10KeHHe OIacHON TOYKH

[IocTpoeHue 3M0PBI KPYTSIIHAX
MOMEHTOB IIPU KPYYEHUU

[IocTpoeHue 3I0psI TPOAOIBHOM
CHJIBI ITPU PACTAXKCHUN-CXKATUN

DopMyJIbI 1J1s1 OTIpeIeeHUs
FEOMETPUUECKUX XapaKTEPUCTHK
[MPOCTENIINX CeYEHUM

DopMyITBI IS TIPeoOpa3oBaHUs
TEOMETPUICCKUX XapaKTEPUCTHK
COCTaBHBIX CEUEeHUN

DIMIOPHI U3TUOAIOITIX MOMEHTOB
Ha OalKax Jiist
MaITHHOCTPOUTEIHHBIX
CIIeruaIbHOCTEH

OITIOPBI N3THOAFOIINX MOMEHTOB
Ha paMax s
MAITHHOCTPOUTEBHBIX
CTIeIMaIbHOCTEH

Berancnenne ko3 pUIINEeHTOB
CKYMC

['MmoTe3bl MMPOYHOCTH.
[KadecTBeHHEIS 3aJa4u.

/lnarpamma npenenbHbIX
AMIUTUTY T

[Konebanusi: OCHOBHBIE ITOHITHA,
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OnpeaCICHNUS, 3aBUCUMOCTHU

Koo duument acummerpun nuKIa

HanpsbkeHHOE COCTOSHUE B TOUKE.
(OCHOBHBIE ITIOHATUS U
3aBHCHUMOCTH.

OOmmii ciry4yaii Harpy>KeHHS.
KayecTBeHHEBIE 3a1a4H .

OmnperneneHrie JMHAMUYECKOTO
Koo duIeHTa npu ynape

OrnpeneneHue T0MyCKaeMOW CHITBI
Mo K03 HUIHEHTY TPOJOITBHOTO
n3ruba

OnpeneneHne KPUTHISCKON CHITBI

OcHOBHAA cUCTEMA

Y nap: oCHOBHBIE TTOHSITHS,
OTIpeneneHys, 3aBUCHMOCTH

Y croitanBocTh. OCHOBHBIE
hopMyJIBI M 3aBHCHMOCTH

XapakTepucTUKU IUKIIOB
HanpsHKeHU I

(OKBUBAJICHTHAs CHCTEMA.
[BcmomorarensHbIe S1TI0pEl. M3ruo
(MaIIHOCTPOUTENBHBIC

CTICITNATHFHOCTH )
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7. llpumepHasi TeMATHKA NHUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHO-IrpauYeCKUX H Ap.)

Ne /it ‘ Tewmbl
PI'P Nel. [ToctpoeHue smiop BHYTPEHHUX CHIIOBBIX (PaKTOPOB
1.1. [locTpoenne »SmOp BHYTPEHHHX CHIJIOBBIX (AaKTOPOB TIPH PACTSKEHUH-CKATUU
CTEpKHEU
1.2. [TocTpoeHue Sn0p BHYTPEHHUX CHIJIOBBIX (DAKTOPOB MPHU KPYUYCHHUH BaJOB
1.3. ITocTpoenue Sm0p BHYTPEHHUX CHIIOBBIX (haKTOPOB IpHU M3rude 6amox
1.4. [TocTpoeHue Sm0p BHYTPEHHUX CHIJIOBBIX (PAKTOPOB MPHU M3rHOE pam
1.5. [locTpoenne »SHIOp BHYTPEHHUX CHWIOBBIX (aKTOPOB HAa  IMPOCTPAHCTBEHHOM
CTEP/KHEBOM CHCTEME
PI'P Ne2. Pacuer Ha IpOYHOCTh U KECTKOCTb MPU PACTSKEHUN-CKATHH
2.1 Pacuer Ha MPOYHOCTH M JKECTKOCTH CTYIIEHYATOro Opyca
2.2. Pacuer craTuuecku onpeeuMbIX CTEPKHEBBIX CUCTEM Ha MPOYHOCTh
PI'P Ne3. PacueTr Ha MpOYHOCTb U KECTKOCTh IIPU U3THOe
3.1. Onpenenenre reOMeTpUUECKUX XapaKTePUCTHK CIOXKHOTO CEYSHHUSI
3.2. Pacuer Ha MPOYHOCTH M )KECTKOCTH OAJIOK TIPH TIOCKOM TTOTIEPEYHOM U3THOE
3.3. Pacder 0anok mpu Harpy>keHUM B IBYX IJIOCKOCTSIX
3.4. Pacuyer Gaiok npu COBMECTHOM JIEHCTBUM IJIOCKOTO W3rnba U pacTsbKEeHUs
PI'P Ne4. PacueT cTaTU4eCKH HEOTIPEIECTUMBIX CHCTEM METOJOM CHII
4.1. Pacyer Ha mNPOYHOCTH CTATUYECKH HEONPEACIMMOW CTEPKHEBOW KOHCTPYKLIMH,
paloTarolIeil B yCIOBUSAX PaCTSKEHHUSI-CKATUS C YIETOM JEUCTBUS JOTOIHUTEIBHOTO
(dakTopa TEMIEPaTypPHOTO WM MOHTAXHOT'O 110 BapUAHTY
4.2. Pacuer Ha MpPOYHOCTH CTaTUYECKH HEOMPEISITMMON TUIOCKOW pambl, paboTaroiicii B

YCIOBUSIX MPSIMOTO M3ruda

PI'P NeS. Pacyet Ha MpOYHOCTh KOHCTPYKITMH, pabOTaIoIel B YCIOBHIX CJI0KHOTO
COTPOTHUBIICHUS

5.1.

Pacyer Ha MPOYHOCTH CTATMYECKHU OMPEICTUMON MPOCTPAHCTBEHHOI CTEP)KHEBOM
KOHCTPYKIIMU B YCIOBHSIX CJIOXKHOTO CONPOTHUBIICHUS

PI'P Ne6. PacueTsl Ha yCTOMYMBOCTD, BBIHOCIMBOCTh M TPOYHOCTH B YCIOBUSX JUHAMHYECKOTO

BO3ﬂ€ﬁCTBHH Harpys3ku

6.1. Pacyer Ha ycTONYHMBOCTD CXKATHIX CTOCK
6.2. Pacuer parmenra Bana noj 1eicTBUEM MOBTOPHO-TIEPEMEHHOTO M3ruda 1 KpyueHus
6.3. Pacyer Ha mpoyHOCTH 6aTOUHOM KOHCTPYKIIMU TOJT ACUCTBUEM YIAPHOU HATPY3KU

8. Bonpochl Kk 3Kk3amMeHy (3a4eTy)

8.1. Bonpockl K 3k3amMeHy

[lo yaeOHOMY KypCy AaHHBIA HOAPa3/eN He MPEAYCMOTPEH

8.2. Bonipocs! k 3a4ery

Ne /1t

Bomnpocsl

1 HeJ’II/I " 3ala4U COIMPOTUBJICHUS MATCPHUAJIOB
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(OCHOBHBIE AOMYIICHUA U MMPUHIUIIBI COITPOTUBJICHUA MAaTCPUAJIOB

BHE1HNEe 1 BHYTPEHHUE CUJIBI

PacueTHBIE CXEMBI

Mo e MpoYHOCTHOM HAJACKHOCTU

(OCHOBHBIE BHJbI paC4€TOB B COIIPOTHUBJICHUH MAaTCPHAJIOB

MeTtoq ceueHu

Knaccugukarus npocTeHImmx BUI0B HArpy>KEHUs

OO |N[O|OIB|WIN

Pactsoxkenne-cikarue. [loctpoenne smrop BCO

10 |[Ipumepsl TOCTPOCHUS DIIOPHI MPOIOIBHOMN CriTbl N

11 |OnpepeneHue HanpsHKEHUI NPU pacTIKECHUU-CKATUH

12 ledopmaruu npu pactsikerun-cxatin. Koaddurmment [lyaccona

13 |3akon I'yka npu pacTsKeHUN-CIKATHH

14  |McupiTanue Ha pacTshkeHHe. XapaKTePUCTUKY MPOYHOCTH | TUTACTUYHOCTH. SIBJIeHNE HaKjena

15 |Hcnerranue Ha cxatre. OCOOEHHOCTH MCTIBITAHUS HA CKATHE

16 |[Imactmunble u Xpynkue MaTepuanbl. OCOOCHHOCTH UX IOBEJCHUS IPU PACTSHDKEHUH U CKATHH

17 |PacueT Ha MPOYHOCTDH MPH PACTSKEHUU-CKATUN

18 |Bumpl pacueToB Ha MPOYHOCTh

19 |[loHsTHE PAaBHOIIPOYHOTO CTEPIKHSI

20 [|Pacder Ha )K€CTKOCTh IPH PACTHKCHUH-CKATHH. [ToCTpOCHHE SIIOPHI TTePeMEIICHHIA.

21 [Ceomerpuyeckne XapaKTEPUCTHKH IJIOCKAX CEUCHUH, UX OTIPE/ICIICHUSI.

22 [[maBHBIC OCH ¥ TJIaBHBIE MOMEHTHI HHEPIIHU

23 |DopMmyIbl IUTsS ONpeAeTICHHS TJIaBHBIX [IEHTPAIbHBIX MOMEHTOB HHEPIIMH TPOCTEHIITNX
CCUSHMIA: TPSIMOYTOJIbHHUKA, TPEYrOJbHIKA, KPYra, KOJIbIa

24  [Teopema 0 CyMMHUPOBAaHUH MOMEHTOB MHEPIIHU

25 [Teopema o mpeoOpazoBaHUK MOMEHTOB WHEPITMHU NIPH MapauIeIbBHOM MEPEHOCe 0ce

26 [Teopema o mpeoOpa3oBaHUMK MOMEHTOB WHEPIIMHU IIPH MIOBOPOTE OCEH

27 |OmpeneneHue MOJOKEHUS [IEHTPA TSHKECTH CI0KHON (QUTYPBI

28  [YucThlii CIIBUT U €70 OCOOEHHOCTH

29 [Bakon ['yka mpu yucToM ciBure

30 [Kpydenue cTepkHEH Kpyrioro nonepedynoro ceueHus. [loctpoenue smop BCO.

31 [[IpuMepsl MOCTPOCHHMSI SMIOPHI KPYTSIIHX MOMEHTOB M,

32 |OnpeneneHue KacaTelbHbIX HANPSHKEHUN IPU KPyYEeHUT

33  [[TonspHBIT MOMEHT COTIPOTHUBIICHUS

34 [YcnoBue mpoyHOCTH MPU KPYICHUH

35 [[lepemenienus npu KkpydeHuu. [loctpoeHne 3mopsl YriioB 3aKpy4yUBaHUs

36  |YcnoBue KeCTKOCTH MPH KPYUYEHUU: B aOCOIIOTHBIX M B OTHOCUTEJIBHBIX YIIaX 3aKpy4YHBaHUS

37 [Pacuer Ha cpe3 U CMATHE

38  [[lnockuii uzru6. [locrpoenue smrop BCO

39 [[IpumMepsl MOCTPOCHUS SIIOPHI NOTIEPEUHON cuitbl Qy

40 |[Tpumepsl MOCTPOESHHMSI SMIOPHI U3TUOAIOIINX MOMEHTOB My

41 |HopmasnbHble HapsHKEHUs IPU YUCTOM M3rube

42 |OceBoil MOMEHT CONPOTHUBIICHHUS

43  [KacartenbHble HanpsHKEHUs IpU IpsMOM HonepedHoM u3rude. opmyna JXKypaBckoro

44  |Pacyer Ha MPOYHOCTH MPH IJIIOCKOM H3rHOe

45  |luddepennmanbHOe ypaBHEHUE YIPYroH JMHUN OaJKH

46  [MHTerpupoBanue auddepeHnaIbHOr0 ypaBHEHUs yIPpYTroi JIMHUH

47 |Ompenenenue nepeMerieHuit npu u3rude merogom Mopa

48  [Uucnenssle npunoxenus uHrerpana Mopa. ®opmyna Cumncona

49  [Cnoco0 Bepemaruaa npu onpeaeseH|y nepeMereHnii

50 |VcnoBue KeCTKOCTH MPH H3THoe

51 |CraTuuecku oIpeieIMMble U CTATHYECKH HEONpeIeIMMble CUCTEMBL. MeTo 1 cHil.
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JleopmarimoHHas mpoBepKa.

52  [Pacuer Ha MPOYHOCTH U JKECTKOCTh CTATHYECKH HEONPEACTHMbIX CHCTEM.

53 [loHsATHE HANIPSHKEHHOTO COCTOSIHUS B TOUKE U €r0 BUJbL. | JTaBHBIE IUIOIIA/IKU U TJIaBHBIE
HaNPSDKEHHUS.

54 [110ckoe HampsbkeHHOe cocTostHue. [Ipsimas n oOpaTHas 3a1auu TIOCKOTO HAMIPSKEHHOTO
coctostaus. Kpyr Mopa.

55 |[O6bemHOE HanpshkeHHOe cocTosHue. O000meHHbli 3akoH ['yka. O0bpéMHas nedopmartsi.

56 Teopuu npeaeabHOro COCTOSIHUA: Ha3BaHUsl, KPUTEPUU PaBHOIIPOYHOCTH, PEKOMEHAAINU K
[IPUMEHEHMUIO.

57  |O6mwmii ciydaii Harpy)xeHusi. Pacyet Ha mpoYHOCTH Mpu 0OIIEM CiTydae HarpyXeHHS.

58 YCToﬁqHBoc;rb CKaThIX cTepakHel. 3anada Ditiepa. @opmyina Diinepa onpeaesneHus
KPUTHUYECKOW CHIIBI.

59 Brusiaue crioco6a 3akperieHus CTepKHS Ha BETUUUHY KpuTudecko cuibl. Kosaddurment
[pUBEACHUS JUTUHBI.

60 [[Ipenensr mpumeHuMocTH Gopmyisl Diinepa. [ MOKOCTh CTEpIKHSI.

61 OMnupuueckast popmyna ScuHCKOro onpeenenns Kputnueckoro HanpsbkeHust. [Ipenenst e
MPUMEHNMOCTH.

62 |[ImarpaMma 3aBUCHMOCTH KPHUTHYECKOTO HAIPSDKEHHS OT THOKOCTH CTEPIKHSI.

63 [IpakTHyeckuii pacueT CKaThIX CTepKHEH Ha ycroitunBocTh. Koadduument npoaoapHOro
3ruba. Buel pacuera Ha yCTOWYHBOCTb.

64 Ycranocts M BLIHOCIMBOCTD MaTCPHANA. XapaKkTepUCTUKHU UKIIOB HAIPsDKEHUI. BUbl IUKIIOB
HaPsHKEHUI.

65 [Kpussie ycramoctu. [Ipesen BEIHOCIHBOCTH MaTepHaa.

66 /lnarpamma npeaenbHbeIX aMIuinTy 1. CXeMaTu3upoBaHHbIE JUarpaMMbl IpelebHbIX
ANMJIIUTYI.

67 KOHCTPYKTUBHO-TEXHOJIOTHYECKUE (PaKTOPBI, BIUSIOIINE HA YCTAIOCTHYIO IPOYHOCTh
Matepuana. KoadduimeHnt 3anaca npy NUKINYECKOM HArpyKEHUH.

68 CBOOOHBIE U BBIHYX/ICHHBIE KOJIEOAHUSI CUCTEM C OJTHOW CTENEHBIO CBOOObI. YUET CHIl
CONIPOTHUBJIEHUS CPEJIBL.

69 PacueT Ha MPOYHOCTH U JKECTKOCTh NPH BBIHYKJICHHBIX KosleOaHusx cucteM. I[lonatnuBocts
cucreMbl. Koadduument qpuaaMuyHocTH.

70  |OcoOeHHOCTH yaapHOro JieiicTBUs Harpy3ku. Buasl yaapa.

71 OO0t cirydait YAapHOro Bo3nielicTBHS Harpy3ku. Koadduiument quaaMuaHOCTH B 00IIEM
cllyyae YAapHOIO BO3AEHCTBUSL.

72 [Jacthsle ciydan ynapa. KoaddunmeHTsl TMHAMUYHOCTH JUI YaCTHBIX CIIy4aeB yaapa.

73 [Pacyer Ha MPOYHOCTH U JKECTKOCTh MPH yIape.
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9. (I)OH):[ OICHOYHBIX CPEACTB AJA IPOBECACHUA l'lpOMe)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxca

10 JUCIUILINHE

9.1. ITacnopT (poHAA OLIEHOYHBIX CPEACTB

N Kopn
; KoHTposanpyembie pa3ieibl KOHTPOJHPYeMOii HauMenoBanue
n
(TeMbl) IMCHHUILINHBI KOMITIETeHIIHH OLIEHOYHOI0 CpeACTBA
n
(1M ee yacTu)
- 6 KOMIUIEKTOB 3a/IaHUH K
MIPAKTUYECKUM U
[TocTpoenue 31r0p BHYTPEHHUX p
OITK-4 71a00pPaTOPHO-TIPAKTUYECKUM
CHJIOBBIX (DAaKTOPOB MPH )
1 3aHATHSM JIAHHOTO pa3jieia;
PACTSKEHUN-CKATUU, KPYUEHUU U OIIK-5
- PT'P Nel;
H3ruoe
- 4 3a71aHKSI U3 UTOTOBOTO
TecTa
- Komnekr 3aganmnii K
HcnbiTanue MarepualioB Ha
1a60paTOPHOMY 3aHATHUIO
9 pacTsHKEHUE U CKaTHE. OIIK-4,
. IaHHOTO pa3iena;
MexaHu4ecKue CBOUCTBA OIIK-5 p ’
- 1 3aganme U3 HTOrOBOTO
MaTepHajIoB
TecTa
- 2 KOMIIJIEKTA 3aJJaHui K
MPAKTHYCCKUM 3aHITIM
3 | Pacuer Ha IPOYHOCTH H KECTKOCTH OIIK-4, AQHHOTO pasJicia,
TIPH PaCTSKEHUU-CKATHH OIK-5 - PT'P Ne2;
- 2 3a1aHUS U3 UTOTOBOTO
TecTa
- KoMIuiekT 3amaHuii K
MPaKTUYECKOMY 3aHATHIO
4 | Teomerpuueckne XapakTepuCTUKH OIIK-4, AQHHOTO pas/cia,
S —— OIIK-5 - PT'P Ne3, 3amaua 3.1;
- 3 3aJaHUS U3 UTOTOBOIO
TecTa
- 6 KOMIUIEKTOB 3aJaHuH K
MPaKTUYECKUM U
71a00paTOPHO-TIPAKTUYECKUM
5 OIIK-4, 3aHSATUAM JAHHOTO pa3fena;
W3rud OIIK-5 - PI'P Ne3, 3anaum 3.2, 3.3,
3.4,
- 3 3amaHusg U3 UTOTOBOTO
TecTa
- Kommiexr 3amanuii k
MPAKTHYECKOMY 3aHSATHIO
. OTIK-4, P y
IAaHHOI0 pa3ieia
CaBur u KpyueHue OIIK-5 p
- 2 3a1aHus U3 UTOTOBOTO
TecTa
- 6 KOMIIZIEKTOB 3aJaHUi K
7 CraTudecku HEOpeIeTuMbIe OIIK-4, MPAKTHYECKUM U
CHCTEMBI OIIK-5 1a60pPaTOPHO-TIPAKTHUECKUM

3aHATHUAM JAHHOT'O pa3aciia;
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- PT'P Ne4;
- 3 3agaHus U3 UTOTOBOI'O
TecTa

OCHOBBI HaIIPSIKEHHO-
1epOPMUPOBAHHOTO COCTOSIHHS B
TOYKE TBEPAOrO Teia. ' unoressl
npoynoctu. O0mui ciyvai
Harpy>XKeHUs

- 3 KOMIUIEKTA 3aJJaHUHA K
MPAKTHYECKUM U

OIIK-4, 1a00PaTOPHO-IIPAKTUUECKUM

3aHATUAM JaHHOI'O pas3Jciia,
OIIK-5 p

- PT'P No5;
- 3 3agaHus U3 UTOTOBOI'O
TecTa

Y CTONYMBOCTB CKATBIX CTEPKHEN

- 3 KOMILIEKTa 3aJaHui K
MPAKTHYCCKAM 3aHITHSIIM
OIIK-4, JTAHHOTO pa3Jiena;
OIIK-5 - PI'P Ne6, 3amaua 6.1,

- 3 3a1aHus U3 UTOTOBOTO
TecTa

10

BrigocnnBocTh

- Komnekr 3aganmnii K
MPaKTUYECKOMY 3aHATHIO
OIIK-4, JTAHHOTO pa3Jiena;
OIIK-5 - PT'P Ne6, 3amaua 6.2;

- 3 3a1aHUs U3 UTOTOBOTO
TecTa

11

Kone6anus. Y aap

- 2 KOMIUIEKTA 3aJaHUH K
MPaKTUYECKUM 3aHATHIM
OI1IK-4, JAHHOTO pa3/ena;
OIIK-5 - PT'P Ne6, 3anaua 6.3;

- 3 3a1aHUs U3 UTOTOBOTO
TecTa

9.2. TunoBbie KOHTPOJIbHbIE 3aJaHNsI MJIH HHbIE MATEPHAJIbI, HE00X0IMMbIE I OIleHKH

3HAHMA, YMEHHM i, HABBIKOB U (MJIH) ONBITA AeSAITEJbHOCTH, XaPAKTEPU3YOIIUX ITAINBI
(¢GopMupoBaHusi KOMIIETEHIIUIT B IIpolecce 0CBOEHHsI 00Pa30BaTeIbHOI MPOrPaMMbl

9.2.1. KoMIuieKT 3a1aHuil AJI51 IPAKTHYECKOr0 3aHATHA Nel

Tema: «IlocTpoeHue 3MOPbI NPOA0JLHOI cujibl N u KpyTsaero momenta My»

BapuanT 1(u eme 24 BapraHTa ¢ pa3HOOOpa3UEM PACUCTHBIX CXEM)

3anaua 1. /{5 naHHOM pacdyeTHOM CXeMbl OCTPOUTH AMIOPY MPOAOIbHON CHiibl N, HCIIONB3Ys METOT
MOCTPOEHHUS 10 XaPAKTEPHBIM CEUEHUSIM.

F=208i F,=30éi
—e =

ql:]f’éii 8l
07 :207
=408
D D——Ea—
————— %
a a a=li
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3azaya 2. JIns 1aHHOM pacyeTHOM CXEMBbI IOCTPOUTH SMIIOPY KPYTALIEro MoMeHTa Mz, nucnosnb3yst MeTon
IIOCTPOEHHUSI 110 XapAKTEPHBIM CEUEHUSIM.
s Ay | =308l

gi | =408l
m=10--

7008
it [T

i1 WD
»/m=207

Kpurtepun onenkmu:

2 Oamma - eciM caMOCTOSTEIbHBIC 3a7aud BBHITIOJHEHA MpaBWIbHO B o0beme 70-100%. 1 Gamr - ecnu
CaMOCTOSITEIIBHBIC 33]]a4M BBITMIOJIHEHA MPaBWiIbHO B 00BemMe 40-70%, 0 GauioB - €ciM CaMOCTOSITEIILHBIC
3aJ]auy BBINIOJIHEHA MTPAaBWIHHO B mpenenax 0-40%.

9.2.2. KoMIuieKT 3aIaHM i VISl JIADOPATOPHO-NPAKTHYECKOr0 3aHsiTus Nel

Tema: «IlocTpoeHue 3M0PbI NONEPEYHON CHJIbI U M3rH0A01IEero MOMEHTA HA KOHCOJIbHOM
0aJIKe IKCIPecCc MEeTOA0M M0 XaPAKTEPHbIM CEYCHUSIM»

BapuanT 1(u emie 24 BapraHTa ¢ pa3HoOOpa3reM pacYeTHBIX CXEM)

Jlis aHHOM pacyeTHOM cXeMbl MOCTPOUTH JMIOPHI TOMEPEUHON CHJIbI M M3rHOaroIero MOMEHTa,
UCIOJb3ysl OCHOBHBIE 3aKOHOMEPHOCTH M OIpeNelss 3HA4€HUS BHYTPEHHHUX CHIIOBBIX (DAKTOpOB B
XapaKTEPHBIX CEYCHUSIX.

KH
0:2 0 M—

AENEERER

M=20kH M

ANNNNN
N

£ r

7™M ™M M

F=30kH

Kpurepumn onenku:

2 Oaya - eciM caMOCTOSTENIbHAs 3aj7ada BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnwm
CaMOCTOSITCIIbHAS 3aJla4ya BBITIOJIHEHA MPaBUIbHO B 00beMe 40-70%, 0 OauioB - eciiu caMOCTOSTEIbHAS
3a/1aua BBITIOJIHEHA MpaBWIbHO B mipeaenax 0-40%.

9.2.3. KoMIuieKT 3aJaHuii AJIs1 IPAKTHYECKOro 3aHATHsA Ne2

Tema: «IlocTpoeHune 3MIOPbI NONEPEYHOI CHJILI M U3rM0AI0IEr0 MOMEHTA HA IBYXONOPHOM
0aske»

BapuanTt 1(u enie 24 BapraHTa ¢ pa3HOOOpa3HeM PACYCTHBIX CXEM)

Z[J'ISI JIaHHOM pacquHoﬁ CXCMbI TNOCTPOUTH ISIIOPLL nonepequfI CHUJIBI H I/I3FI/I68.IOH_ICFO MOMCHTA,
HCIIOJIb3YslI OCHOBHBIC 3aKOHOMCPHOCTU U OIIPEACIAA 3HAYCHUS BHYTPCHHUX CHUIIOBBIX (l)aKTOpOB B
XapaKTCPHBIX CCUCHUAX.
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Pryvvvy
\/

F=40ktH

M

Kpurepun ouenku:

2 Oamra - eclii caMOCTOSTEIbHAS 3a/iada BBIMOJIHECHA MpaBWIBHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITEIIbHAS 3aJla4ya BBITIOJIHEHA MPaBUIbHO B 00beMe 40-70%, 0 GaimwioB - eciu caMOCTOSATEIbHAS
3aJ1a4a BBITIOJIHEHA MpaBUiIbHO B mipenenax 0-40%.

9.2.4. KoMIuieKT 3a1aHM i ISl JIA0OPaATOPHO-MPAKTHYECKOr 0 3aHATHS Ne2

Tema: «IlocTpoeHue 3M110p BHYTPEHHUX CHJIOBBIX (JaKTOPOB HA KOHCOJILHOM paMe
JKCIPECC METOAO0M IO XaPAKTEPHbIM CEYCHUSIM»

BapuanTt 1(u emie 24 BapraHTa ¢ pa3HOOOpa3reM PacYETHBIX CXEM)

Jlis jaHHOW pacdyeTHOM CXeMbl paMbl MOCTPOUTH SMIOPHl BHYTPEHHUX CHJIOBBIX (PAKTOPOB, UCIOJIB3YS
OCHOBHbIE 3aKOHOMEpPHOCTU M OIpejessis 3Hau€HUs BHYTPEHHUX CHUJIOBBIX (DAKTOPOB B XapaKTEPHBIX
CEYCHMSX.

KH
[]:ZUM—

SEEREER

i

>

M=30kHM

15m

i

F=10kH

M

F=10kH

M

™

17777

Kpurepun ouenku:

2 Oaya - eciM caMOCTOSTENIbHAs 3aj7ada BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITENIbHAS 3aJa4ya BBIMOJHEHA TpaBmIbHO B 00beme 40-70%, 0 GauioB - eciau caMoCTOsATeIbHAs
3a/1aua BBITIOJIHEHA MpaBWIbHO B mipeaenax 0-40%.

9.2.5. KoMiuieKT 3agaHuii JJIs1 NPAKTHYECKOro 3ansaTus Ne3
Tema: «IlocTpoeHue 3M0OP BHYTPEHHUX CHJIOBBIX (JaKTOPOB HA IBYXOIMOPHOU paMe»
BapuanTt 1(u emie 24 BapraHTa ¢ pa3HOOOpa3HeM PACYCTHBIX CXEM)

Z[J'ISI JIaHHOM pacquHoﬁ CXCMbI paMbl MOCTPOUTH IMMIOPLI BHYTPCHHHUX CHUJIOBBIX q)aKTOpOB, HCIIOJIb3Ys
OCHOBHBIC 3aKOHOMCPHOCTU W OINPCACIIAA 3HAYCHUS BHYTPCHHHUX CHUJIIOBBIX (bﬁKTOpOB B XapaKTCPHbIX
CCUCHUAX.
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Kpurtepuu onenkn:

2 Oayma - eciM caMOCTOSITeNIbHAs 3ajjauya BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITEJIbHAS 3aJla4ya BBITIOJIHEHA MPaBUILHO B 00beMe 40-70%, 0 GamwioB - eciu caMOCTOSATEIbHAS
3aJ1a4a BBITIOJIHEHA MPaBUILHO B mipenenax 0-40%.

9.2.6. KoMIuiekT 3a1aHMid VISl MPAKTHUYECKOr0 3aHATHs Ned

Tema: «IlocTpoeHue 3MI0P BHYTPEHHUX CHJIOBBIX (PAKTOPOB HA MPOCTPAHCTBEHHBIX
CTEPKHEBBIX KOHCTPYKIIUSA X

Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3UeM PaCUETHBIX CXEM)

Jlyig 3ajaHHON pacdyeTHOM CXeMbI MOCTPOUTH MIOPHI BHYTPEHHUX CHIIOBBIX (PaKTOPOB, UCHOJIb3YSI METO]
MTOCTPOCHHUSI 110 XapaKTEPHBIM CEUEHUSIM.

ga

a a ~ 20a
N L
g

Kpurepumn onenku:

2 Oaya - eciM caMOCTOSTENIbHAs 3ajada BBINOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITENIbHAS 3a/ladya BBITIONIHEHA MpaBUibHO B 00beMe 40-70%, 0 GamoB - eciau caMOCTOATEIbHAS
3aJjaua BBINIOJIHEHA paBUIIbHO B npenenax 0-40%.

9.2.7. KommuiekT 3a1aHuii 1715 J1a00paTOPHO-NIPAKTHYECKOT 0 3aHATHSI N3

Tema: «OnpeaesieHue MeXaHMYECKUX XapPaAKTEPUCTUK MAaTePHAJIa M0 pe3yibTaTam
HCNBITAHUS HA PACTSKEHUE»

Bapuant 1(u emie 12 BapruaHTOB pa30pBaHHBIX 00PA3IIOB C COOTBETCTBYIOIIUMH MPOTOKOJIAMN)

OHpe,Z[eJ]I/ITB MCXAaHUYCCKUC XaPAKTCPUCTHUKU MAaTCpUaja 06pa3ua U NepeCTPOUTH MAITUHHYIO
AuarpaMmmy B YCIIOBHYIO JUarpaMmy JIisd 3apaHeC UCIIBITAHHOT'O 06pa3ua, BBIZITAHHOT'O IIPCIIOoAaBaTCIICM
BMCCTEC C ITPOTOKOJIOM, BKIIFOYAIOIIHM MAIIMHHYIO JUAarpaMmy U pa3mMephbl 06pa3ua J0 HUCIIbITaHHA.
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Kpurepun ouenku:

2 Oamta - eclii caMOCTOSTEIbHAs 3a/lada BBIMOJIHEHA MpaBWIbHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITENIbHAS 3a/1a4a BBIMOJIHEHA MPaBUIbHO B 00beMe 40-70% 0 6amioB - eciii caMOCTOSATEIbHAS
3aJaua BBINIOJHEHA MPaBUJIbHO B nipenenax 0-40%.

9a.2.8. KoMmieKT 3aaHuii VI NPAKTUYECKOr 0 3aHATHA NeS
Tema: «Pacyer Ha IPOYHOCTH NMPHU PACTKEHUN-CKATHH»
Bapuanr 1(u emie 24 BapraHTa ¢ pa3HOOOpa3UEeM PaCYCTHBIX CXEM)

CrepeHb KPYIJIOTO MOMNEPEYHOTO CEeUeHHs HarpyKeH OCEBHIMU CHIIAMM. IIpOM3BECTH NpPOBEPKY
IPOYHOCTH CTEpKHs, HOCTpouB dMmiophl N, 6. CIpoeKTHpOBaTh CTEPKEHb KPYIJIOTo HONEPEYHOro
CeueHHUs] PaBHOTO CONPOTHBIIEHUS PACTSKEHHIO-CKAaTHIO. CPaBHUTBL 110 PAacXojy MaTepHana 3aJaHHBIH
CTEpKEHb C PABHOIPOUHBIM.

[punsts: [6]=160 MIIa, E=2-10°MI]a.

_ A=2A, #H
s A;=1.54, o =105
v \
3
F.=30kH F.=15kH F=104H
=
A,=0,5x10* o
1=05 M

Kpurepumn onenku:

2 Oayma - eciM caMOCTOSITeNIbHAs 3ajada BBITMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITEJIbHAS 3a7a4a BBIMOJHEHA TpaBmiIbHO B oO0beMe 40-70%, 0 GaymioB - eciau camoCTOsATeIbHas
3a/1aua BBITIOJIHEHA MpaBWIbHO B Tipeaenax 0-40%.

9.2.9. KoMmuieKT 3aaHuii /151 TPAKTHYECKOT0 3aHATHA Ne6
Tema: «Pacyer Ha KECTKOCTb NIPU PACTAKEHUU-CKATHHAY
Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

CrepeHb KpYIJIOTO TIONEPEYHOr0 CEYCHUsI HArpy)KeH OCEBBIMH CHiaMu. [Ipow3BecTH TpPOBEPKY
KECTKOCTH CTEPIKHSI, TOCTPOHB AMIOPHI N, d.
[punsats: E=2-10°MIla, [5]=1,6x103m.

- A,=24, rH
iy A=1.54, O =10,
A T
T
F.=30kH F.=5kH F=104H
——
A=0,5x107 o
105 m

Kpurepuu ouenku:

2 Oaina - eclid caMOCTOSTENIbHAs 3a/laya BbIMOJIHEHa npaBuiibHO B oObeme 70-100%. 1 OGamn - ecnu
CaMOCTOSITENIbHAS 33/1a4a BBINOJIHEHA NMpaBuIbHO B 00beMe 40-70%, 0 OaisioB - eciau caMOCTOATENbHAs
3aJjaya BBINIOJHEHA MpaBUJIbHO B nipenenax 0-40%.

9.2.10. KoMnuieKT 3a1aHMii JJ15l IPAKTHYECKOI0 3aHATUS Ne7
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Tema: «OnpeaesieHue rJ1aBHbIX HEHTPATbHBIX MOMEHTOB HHEPLUHMH COCTABHOI'0 CEYCHU»
Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PaCYCTHBIX CXEM)

I[HSI 3aaHHOTO CJIOKHOI'0 CCUCHUA ONPCACINTb IOJOXCHUC LNCHTPA TSKCECTU U HAaUTH TJaBHBIC
HCHTPAJIbHbIC MOMCHTBI MHCPLUHU B JOJIAX IMapaMcCTpa a.
6a

8a

Ja

4a

Kpurtepuu onenkn:

2 Oayna - eclaM caMOCTOSITeNIbHAs 3ajjauya BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITEIIbHAS 3aJla4ya BBITIOJIHEHA MPaBUILHO B 00beMe 40-70%, (0 GamwioB - eciu caMOCTOSATEIbHAS
3aJ1a4a BBITIOJIHEHA MPaBUILHO B mipenenax 0-40%.

9.2.11. KoMmuJieKT 3a1aHuii J1J1sl TPAKTHYECKOr 0 3aHATUsSI Ne§
Tema: «Pacuer Ha MPOYHOCTH 0AJIOK NPH MPAMOM HU3rHde»

BapuanT 1(u emie 24 BapraHTa ¢ pa3HoOOpa3reM pacYeTHBIX CXEM)

Jis naHHOM Oanky, HM3rOTOBJIEHHOM M3 XPYNKOro Marepuala ¢ JOMYyCKaeMbIMU HaIpsHKEHUSAMU

lo], =100MT1a, (o], =150M1a :

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

4

™ M ™

OIIPCACIINTE KU3 YCIIOBUA IMPOYHOCTHU XapaKTepHBIﬁ pasMeEp [a] CJIOKHOI'0O IOIEPEYHOIO CCUCHUA,

IpeaABapUTEIIBHO PEHIUWB BOIIPOC O €T0 pallHOHAJIBHOM ITOJIOKCHUU.
éa

8a

Ja

4a

Kpurepuu onenku:

2 Oama - eclid caMOCTOsTENIbHAs 3a/laya BbIMOJIHEHa npaBuiibHO B oObeme 70-100%. 1 Gamn - ecnu
CaMOCTOSITENIbHAS 3a/1a4a BBINOJIHEHA NMpaBUIbHO B 00beMe 40-70%, 0 OaisioB - eciau caMOCTOATENbHAs
3aJaua BBIMIOJHEHA paBUIIbHO B npenenax 0-40%.

9.2.12. KoMnjieKT 3aJaHMil 1JI51 IPAKTHYECKOr0 3aHATHS Ne9
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Tema: «PacuyeT Ha KeCTKOCTH 0aJI0K PH NPSIMOM U3rude»
Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PaCYCTHBIX CXEM)

JIByxomopHast 0ajka IBYTaBPOBOTO CEYEHHUs, M3roTOoBieHHass u3 cramu Cr3, HarpyxeHa CHUCTEMOM
MIONEPEYHBIX CUJI U U3TM0ar0IIMX MOMEHTOB:
* X

-

F=10kH g=20kH/M F=10kH
* % | | ] 111 vy
oy T

™M M ™

[IpoBecT TpPOBEpPKY KECTKOCTH Oayiku, eciu e€ momepeuHoe ceueHue — aByraBp Nel6 ¢ oceBbiM
momentom uuepin | =873cm* . Hpunse: E =2-10° Mlla, [5]= 0,001L (rpe L — paccrosaue
MEXTy OTTIOPaMH).

Kpurtepun onenkn:

2 Oaynma - eciaM caMOCTOSITeNIbHAs 3ajjadya BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITSIIbHAS 3aJlavya BBITIOJIHEHA MPaBUILHO B 00beMe 40-70%, 0 GauioB - eciau caMOCTOSATEIbHAS
3aJlava BBITIOJIHEHA MPaBUILHO B mipenenax 0-40%.

9.2.13. KoMmieKT 3aJaHuii 151 J1a0OPaTOPHO-NPAKTHYECKOr 0 3aHATHA Ned
Tema: «OnpenesieHue nepeMenieHN NPH NPAMOM IONEPEYHOM U3rude»
Bapuant 1(u eme 14 BapuanToB ¢ pa3HOOOpa3ueM YCTaHOBOK U YCJIOBHUI Harpy eHus)

DKCIIEpUMEHTAIBHO U TEOPETUYECKH OMPENEIUTh BETUYUHBI IIPOTUOOB U YIJIOB MOBOPOTA B YKa3aHHBIX
CeueHUsIX OalKu, CPAaBHUTH MOJTyYCHHBIE PE3YIbTAThI U CIIENATh BHIBO/IBI.

2 — unduramop é1s

unAURarmop I =650 yu onpedetsHuT Vyaia
SEPMUKATEHOZO - MosOpOma
NEpeMetyeHuR — 1
E
W
Il
o
|y P e . . = S
i M Er
I ]
I =300 3 nodeecka
OROpPHAR ‘ £ ZPVIoM
cHeHRG
Pasmepsl cedeHHA
* Y
= X
F= =H Wl
Iy= MM I T
= b=30 aeu

F= 10m, 15=400MmMm

Kpurepuu ouenku:

2 Oamna - eclid caMOCTOSATENbHAs 3a/lada BBIMOJHEHA MpaBwibHO B oO0beme 70-100%, 1 Gamn - ecnu
CaMOCTOSITENIbHAS 3a/ladya BBITIOJIHEHA MpaBUbHO B 00beMe 40-70%, 0 GamoB - eciau caMOCTOATEIbHAS
3aJjaua BBINOJIHEHA MpaBUIIbHO B npenenax 0-40%.

9.2.14. KoMnJieKT 3alaHMIi 1J1s1 IPAKTH4YecKoro 3ansatust Nel(
Tema: «PacueT Ha MPOYHOCTH NPH COBMECTHOM /[IelCTBHHU ABYX NPAMBIX H3THOOB»

Bapmuanr 1(u emte 24 BapuaHTa ¢ pa3HOOOpa3ueM PacYCTHBIX CXEM)
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KoHCobHBIH cTepKEeHb TPAMOYTOJIBHOTO CEYEHHUsSI HArPY>KEH CUCTEMOM MONEePEUHbIX CUIT i N3THOAIOMINX
MOMEHTOB, JEUCTBYIOIIUX B IBYX B3aMMHO IIEPIIEHIUKYIIAPHBIX IUNIOCKOCTSX:

J
A
v LH 3kHM

6kH 5kH
O4m 06m 06M

I — — —
k- : 3 3 T—

Jlmuna crepxns | =16, a coornomenue cropon mpsamoyromeroro cevenns h/b=15. Crepxens

m3rotoBied u3 cranm Crt3 ¢ pomyckaemMbiM HampspkeHuem [6]=160M1la. OnpenenuTs U3 yCIOBUSA
MIPOYHOCTH XapaKTEPHBI pazMep DIPAMOYroIsHOTO CCUCHHUS.

Kpurtepun onenkn:
2 Oayma - eciaM caMOCTOSITeNIbHAs 3ajjadya BBIMOJHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm

CaMOCTOSITEIIbHAS 3aJla4ya BBITIOJIHEHA MPaBUIbHO B 00beMe 40-70%, (0 GamwioB - eciu caMOCTOSATEIbHAS
3aJaua BBIMIOJTHEHA IPaBUIIHHO B mipenenax 0-40%.

9.2.15. KoMmJieKT 3aJaHuii U151 J1a0OPaTOPHO-NIPAKTHYECKOr 0 3aHATHA NeS
Tema: «OnpenesieHue nepeMenieHHd NP KOCOM M3rude»
BapuanTt 1(u eme 14 BapuaHTOB ¢ pa3HOOOpa3neM YCIOBHUI HArpy >KeHuUs)

DKCIIEpPUMEHTAIEHO M TEOPETHUYCSCKU OIPEACIUTh 3HAYCHHE W HAIPaBJICHUE TOJHOTO TMepEMEIICHUS
cBOOOTHOTO KOHIIA KOHCOJIbHOM Oaiku mpu KocoM usrube, ecian F=10 , a=+75°, I=300mm.

PVKGAmKE usMEpPUMETsHELE V3eT (cmotixa ¢ uHduKamopauu)

IMOHSERYUATEHOZD,
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yempoiicmea i =230 sy % REpeMEeHIR
A}
= Topusonmantenas
ock
o Phy
s 2 umduramop
X F ZOPUSOHMATEHOZO
REpeMEUjenUR
wenana |
yaios g
]

HOe0Poma Pamepm MmomepevyHOr o

| kY |

CEYEHHA

F
= M F NOGEECKA ¢ ZEYVI0M Y

h=7 e

X

P b=32]he

Kpurepuu ouenku:
2 Oamna - eclid caMOCTOSATENbHAs 3a/lada BBIMOJHEHA MpaBWibHO B 00beMe 70-100%, 1 Gamn - ecnu
CaMOCTOSITENIbHAS 3a/la4ya BBITIONIHEHA MpaBUibHO B 00beMe 40-70%, 0 GamoB - eciau caMOCTOATEIbHAS

3aJjaua BBINOJHEHA PaBUIIbHO B npenenax 0-40%.
9.2.16. KoMnieKkT 3a1aHMii 1J1sl IpaKTH4YecKoro 3anstust Nell
Tema: «PacyeT Ha NPOYHOCTH IPH COBMECTHOM JeHCTBHH KOCOT0 U3ruda M pacTsKeHHs»
Bapmuanr 1(u emte 24 BapuaHTa ¢ pa3HOOOpa3ueM PacYCTHBIX CXEM)

KoHconpHbIH CTCPIKCHDb MPAMOYT'OJIBHOTO CCYCHHA HATI'PYKCH CHCTEMOM MONCPCYHLIX CUIT U I/I3FI/I6aIOH_[I/IX
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MOMEHTOB, JEUCTBYIOIIMX B ABYX B3aUMHO IEPIIECHIUKYIIAPHBIX INIOCKOCTSX, @ TAKXKE MPOIOJIbHON
CHJIOI.

\/

3KHM
X LkH
4
bkH 5kH
B 04m 06m 06m o
Jlmuna crepxns | =16, a coorHomenue cropon mpsmoyromeHoro cevenns h/b=15. Crepxens

m3rotoBieH u3 cranu Ct3 ¢ gomyckaembiM HampspkeHueMm [6|=160MIla. Onpenenuth MOJOKEHHE
OTIACHBIX TOYEK W HEHUTPAIbHOW JMHUHM B OMACHOM CEUYCHMH, a TAK)KE€ HANTH W3 YCJIOBHUS MPOYHOCTH TIO
n3ruly xapakTepHbId pazmep brpsmoyrosbpHoro cedenus. OnpeaeauTh CMEIIEHHEe HEHTPaIbHOW JTHHUN
OT IIEHTpPa TSDKECTH CEUEHUS W BBIYHUCIUTH TNEPEHANPSHKEHUE OT JEHCTBUS MPOJOIbHOM cuibl. Jlath
OIIEHKY MPOYHOCTH.

Kpurtepuu onenkn:

2 Oayma - eciaM caMOCTOSITeNIbHAs 3ajlada BBITIOJNHEHA MpaBuibHO B 00beme 70-100%. 1 Gamn - ecnm
CaMOCTOSITEIIbHAS 3aJ1a4a BBITIOJIHEHA MPaBUILHO B 00beMe 40-70%, 0 GauioB - eciu caMOCTOSTEIbHAS
3aJlava BBITIOJIHEHA MPaBUILHO B mipenenax 0-40%.

9.2.17. KoMuieKT 3aaHuii JJIsl TPAKTHYECKOr0 3aHsATUsI Nel2
Tema: «Pacyer HA IPOYHOCTD M )KECTKOCTH MPH KPYYCHUU»
Bapuanr 1(u emie 24 BapranTa ¢ pa3HOOOpa3UeM PACUCTHBIX CXEM)

JlJ1 TaHHOTO KOHCOJIBHOTO Bajla ONpPEAEIUTb U3 YCIOBHS MPOYHOCTH BEIMYMHY AOMYCKAaeMOTo JAuamMeTpa
ceuenust [d], mpeaBapHUTENBHO MOCTPOMB OMIOpbl M; u T. JIJIg TOJyY4EeHHBIX Pa3MEPOB CCUCHUS
ONpEIeUTh MaKCUMalbHBIA aOCOMIOTHBIA yroJl 3aKpyuMBaHUsS Bajla, IOCTPOUB DJIIOPY YIJIOB

3aKpyduBaHus @. [I[puHATH: [T] =100 MIla, G=8-10*MIIa.

Yty & | ,=2081 i | =108l i
| =408&l1 < P4 i A
,/ N I’T'F40T
- - o)
7 4
/ Y
| | 1205 i

Kpurepuu ouenku:

2 Oamna - eclid caMOCTOSATENbHAs 3a/lada BBIMOJHEHA MpaBwibHO B oO0veme 70-100%, 1 Gamn - ecnu
CaMOCTOSITENIbHAS 3a/ladya BBITIONIHEHA MpaBUibHO B 00beMe 40-70%, 0 GamoB - eciau caMOCTOATEIbHAS
3aJjaua BBINIOJIHEHA paBUIIbHO B npenenax 0-40%.

9.2.18. KoMmnjieKT 3a1aHMii JJ1sl IPAKTHYECKOro 3ansaTus Nel3
Tema: «Pacuer cTaTuyeckH HeonpeaeTUMbIX CHCTEM MPH PACTKEeHUM-CoKATHI

Bapmuanr 1(u emte 24 BapuanTa ¢ pa3HOOOpa3ueM PacYCTHBIX CXEM)
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JIByXCTyImeH4aThlii Opyc ¢ KECTKO 3alleMJICHHBIMA KOHIIAMH HarpyXeH CUCTEMOM OCEBBIX HArPy30K.
Onpenenuts U3 yCIIOBUS IPOYHOCTU BEIMUMHY JOIYCKaEMOM IIJIOIAa/IM ONEPEYHOT0 ceueHus Opyca
[A], ecnu wW3BecTHa BEIMYMHA JOIMYycKaeMoro HampsbkeHus [6]=160 MIla, momayns ympyroctu
E=2x10° MITa.

AA A,=2A
) 20T/
F=608i '
2 | 2 %
| =1

Kpurtepun onenkn:
2 Oaia - eciii caMOCTOSITeNIbHAS 3a7ada BITIOJIHEHA TTpaBuiIbHO B 00beMe 70-100%. 1 Gamn - eciu
CaMOCTOSITCJIbHAS 3ajilada BBITMIOJHEHA mpaBuibHO B o00BemMe 40-70%, 0 OamioB - ecinu
CaMOCTOSITEIIbHAS 3a/1a4a BHITIOJIHEHA NMPaBHIBHO B mipeaenax 0-40%.

9.2.19. KommuieKT 3a1aHuii AJ1sl NTPaKTHYeCKOro 3aHsaTus Nel4

Tema: «Pacuer cTaTHYecKH HeonpeAeJMMBbIX CHCTEM IPH PACTIKeHUU-CKATHI»

BapuanT 1(u emie 24 BapraHTa ¢ pa3HoOOpa3reM pacYeTHBIX CXEM)

AA A,=2A
) 20t/
F=608i '
2 | y2 oo~
| =1

Onpenenuth, Kak U3MEHHTCS [A], ecnmu Opyc IOIOJHHUTENBHO K BO3JIEHCTBHIO HArpy3ok OyaeT
HarpeT Ha BenmuuuHy At=40°Cu ecnu ydecTb, YTO Opyc HM3TOTOBIIEH KOpOYE 3a/JlaHHOM AJUHBI Ha
5=0,01%(01+02). Kosdpdumuent nuueitnoro pacmmpenus o =1,25x10° 1/°C, moaymb ympyroctu
E=2x10 MIla.

Kpurepum oueHku:
2 Oauta - eciid caMOCTOSITeNIbHAS 3a7a4da BITIOJIHEHA TTpaBuiIbHO B 00beMe 70-100%. 1 Gamn - ecim

caMoOCTOSITENIbHAs 3a/lada BBIMOJHEHa TmpaBuibHO B o00beMe 40-70%, 0 OamioB - ecnu
CaMOCTOSITENIbHAS 3a/la4a BHITIOJNHEHA MpaBUiIbHO B mipenenax 0-40%.

9.2.20. KoMmJieKT 3aJaHuii VI NPaKTHYeCKOro 3aHaTusa Nels

Tema: «Pacuer cTaTHYecKH HeonpeaeTUMbIX CHCTEM NPHU U3rude»

Bapuanr 1(u emte 24 BapuanTa ¢ pa3HOOOpa3UeM PacYETHBIX CXEM)

I[J'ISI HaHHOﬁ Oanku PACKpPLITh CTATUYCCKYIO HCOIIPEACITIUMOCTD, HOI[O6paTB n3 yCJIOBHA MTPOYHOCTHU B

Ka4yecTBe MOMEPEeYHOro JABYTaBpoBbIi npoduis, ecnu[c|=160 MI]a.
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Kpurepun ouenku:
2 Gayiia - eclii caMOCTOSITeNIbHAS 3a/1a4a BBIMIOJIHEHA MPpaBUILHO B 00beme 70-100%. 1 6amr - ecim

CaMOCTOSITENIbHAST 33Ja4a BBINIOJHEHAa NpaBWiIbHO B o0beme 40-70%,

| |
| |

Y

CaMOCTOSITeJIbHAs 3a71a4a BINOJHEHA NPaBUIbHO B mpenenax 0-40%.
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9.2.21. KoMnieKT 3aJaHuii ISl J1a0OPaTOPHO-NIPAKTHYECKOr 0 3aHATHA Ne6

Tema: «OnpeneseHne MOMEHTA 3aLleMJICHUSI OAHONPOJIETHOMH, CTATHYECKH
HeomnpeaeIuMoi 0aaKu»

BapuanTt 1(u eme 14 BapuaHTOB ¢ pa3HOOOpa3neM YCIOBHUI HArpy>KeHuUs)

€CJIn

DKCIEPUMEHTAIBLHO U TEOPETUYECKH OIPEICTUTh 3HAUEHHE MOMEHTA 3aI[EMIICHHSI O THOIPOJICTHOM
CTaTHYeCKd Heompeaenumon Oanku, ecnu Fi=1,5kr, Fo=2kr,11=300mm, 1>=700mm, lo=600mm.
CpaBHHTH PE3yJbTATHI M CJEIaTh BHIBOIBI.
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Kpurepumn onenku:
2 Oauta - eciid caMOCTOSITeJIbHAS 3a7a4da BHITIOJIHEHA TTpaBuiIbHO B 00beme 70-100%, 1 Gamn - ecim

CaMOCTOSITENIbHAA 3a/lada BBIMOJHEHa TMpaBuibHO B o00Beme 40-70%,

|

I

e |

F

Iz

F:

CaMOCTOATCIIbHAA 3a/la4ya BBIIIOJIHCHA IMTPABUJIBHO B IIpEACiIax 0-40%.

9.2.22. KoMIJIeKT 3aJaHMii I NPaKTHYeCKOro 3anaTus Nel6

h=3

Tema: «PacueT cTaTHYeCKH HeoNpeaeJJUMbIX paM NpH u3ruode»

Bapmuanr 1(u emte 24 BapuaHTa ¢ pa3HOOOpa3ueM PaCYETHBIX CXEM)

=| wiapHUpH

I ¢ zpysanu

PESZ'.['EI:II:I CETICHHA

T b=40 aeu

0 OamwioB -

CCJIn

I[J'ISI JIAaHHOM paMHOﬁ KOHCTPYKIIUHA HOI[O6paTL H3 YCJIOBUS HNPOYHOCTH B KAYCCTBC NOICPCHHOIO
CCUCHUs J3JICMCHTOB I[ByTaBPOBHﬁ HpO(I)I/IJ'IL, €CJIM JKECTKOCTb CEUEHHM BCEX 3JIEMEHTOB OJUWHAKOBa
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El
P 1=1, [0]=160 MIla. Omnpenenuth TOPU3OHTANLHOE IIEPEMEIIEHHE Y3IOBBIX TOYEK M

El,
IIOCTPOUTH NIPUMEPHBIN BUJ, YIIPYTOU JINHUHA PaMBI. _
a=1] F=208l
a
2a
7777

Kpurtepuu onenkn:

2 Gayiia - eclii caMOCTOSITeNIbHAS 3aj1a4a BBITIOJIHEHA MPpaBUiIbHO B 00beme 70-100%, 1 6amr - ecim
CaMOCTOSITCJIGHAS 3ajlada BBITIOJHEHa TmpaBwibHO B o00BemMe 40-70%, 0 OamwioB - ecinu
CaMOCTOSITEIIbHAS 3a/1a4a BHITIOJIHEHA MPaBIIBHO B mipeaenax 0-40%.

9.2.23. KommuieKT 3a1aHuii AJ1sl MPAKTHYeCKOro 3aHsTust Nel7
Tema: «Onpenesienne HANPsIKEHNWH ¢ MOMOIIbIO Kpyra Mopa»
BapuanTt 1(u emie 24 BapranTa ¢ pa3HooOpa3ueM pacyeTHBIX CXEM)

B crepxxHe ¢ miIomanapi0 MOMEPEYHOr0 CEUECHUS A=5x10* M2, pactsaruBaemoMm cuioi F =50 xH,
OTIPENICTUTH C MOMOIIBI0 Kpyra Mopa HOpMaibHOE W KacaTeJIbHOE HANpsDKEHHsI, BO3HUKAIONIUE Ha

Iomaike, HaknoneHHoi o yraom 30° K MonepedHOMy CEYEHHIO CTEPIKHS:
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Kpurepumn onenkmu:

2 Ganna - ecu caMOCTOSITeNIbHAs 3a/1aya BBITIOJIHEHA NMpaBuibHO B 00beme 70-100%, 1 6amn - ecnu
CaMOCTOSITENIbHAS 33Jlada  BBINIOJHEHa NpaBuibHO B oO0beme 40-70%, 0 OamioB - ecnu
CaMOCTOSTENIbHAS 3a/1a4a BBINOJIHEHA NpaBUIIbHO B npeaenax 0-40%.

9.2.24. KoMIJIeKT 3aJaHuii 1JIs1 J1a00OPATOPHO-NPAKTHYECKOr0 3aHATHs Ne7
Tema: «Onpenesnenne nepeMenieHu CBOOOJHOr0 KOHIIA JIOMAHOro Opyca»
BapuanTt 1(u eme 14 BapuanToB ¢ pazHo0Opa3ueM YCIOBUN HArpyeHHs)

OKCIEPUMEHTAIBHO M TEOPETUUECKU OMPEIETUTh TOPU30HTAIBHOE, BEPTUKAIBHOE NIEpEeMEIIEHUE U
yroJ MOBOpPOTa CBOOOIHOTO KOHIIA JIoMaHoro opyca, eciu F=10H,1=600Mmm. CpaBHUTB pe3yabTaThl
U CJIeNIaTh BBIBOIBI.
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Kpurtepuu onenkn:
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2 bayiia - eclTi CaMOCTOSITeNIbHAs 3aj1a4a BBIMIOJIHEHA MpaBWiIbHO B 00beme 70-100%, 1 6amr - ecim

CaMOCTOSITCNIbHAS 3aJiada BBITMIOJHEHA TMpaBWibHO B o00Beme 40-70%,

0 OamwioB -

CaMOCTOSITeNIbHAs 3a71a4a BEIMOJHEHA MPaBWIbHO B mpenenax 0-40%.

9.2.25. KommuieKT 3a1aHuii AJ15l MPaAKTHYeCKOro 3aHsaTust Nel§

Tema: «PacueT Ha NPOYHOCTH B YCJIOBHSIX CJI0KHOT0 CONPOTUBJICHUS»

Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

€CJIn

Jns qaHHOW KOHCOJIBHOM pamMbl, U3TOTOBJICHHOW W3 €AUHOTO MPYyTKa MPSMOYTOJBHOTO CEYEHUS U
Harpy)k€HHOM TPOCTPAaHCTBEHHON CHCTEMOW CHJI, TOJ00paTh M3 YCIOBHUS MPOYHOCTH pa3Mepbl
npssMoyrojibHoro ceuenus h u b. Ipunare BenmuuHy gomyckaemoro HampstkeHus [o] = 160 MIla,

h/b =2.

Kpurepumn onenkmu:

F008 ~~

2 GaJa - eciM caMOCTOSITENIbHAS 3a/1aya BBITIOJIHEHA paBuiIbHO B 00beme 70-100%. 1 Gamr - ecnu

caMOCTOSITENIbHAsA 3ajjauya BBIMOJIHEHAa TpaBuibHO B o0beme 40-70%,

0 OawioB -

CaMOCTOATCIIbHAA 3a/la4ya BBITIOJIHCHA IMPABUJIBHO B IIpEACIax 0-40%.

9.2.26. KoMmmieKT 3aaHuii VI NPaKTHYeCKOro 3anaTus Nel9

Tema: «IIpoeKTHPOBOYHBIH pacyeT CKATHIX CTOCK HA YCTOMYUBOCTH

Bapmuanr 1(u emte 24 BapuaHTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

CCJIn

Croyika anuHOM (=1 M Cc IIapHUPHO ONEPTHIMU KOHIIAMHM U IPOMEXKYTOYHOM IIAPHUPHOM OINOPOM
nocepenune cxumaercs cuioi F=20 kH. ITomoOpare BenmnuuMHy pasMepa a MONEPEeYHOro CEeYeHUs
CTONKH, 00eCreuuB ee YCTOWYMBOCTb, €CIU JOIyCKaeMoe HampspbkeHue Ha cxarue [6].=160 Mlla.
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JUist CIpOEKTUPOBAHHOM CTOWKM ONPEEeTUTh BEIUYMHY KPUTHUECKOW CHIIBI M KO3 duLneHT 3amaca
YCTOMYUBOCTH.
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Kpurtepun onenkn:
2 Gasa - eciM cCaMOCTOSITeNIbHAS 3a/1a4ya BBITTOTHEHA paBuiIbHO B 00beme 70-100%. 1 Gam - ecnu

CaMOCTOSITCJIBHAS 3ajladya BBIIOJIHEHA TNpaBWiIbHO B o0beme 40-70%, 0 OamioB - ecnm
CaMOCTOSITEIIbHAS 3aJ1a4a BBITIOJHEHA MpaBMiIbHO B Tipenenax 0-40%.

9.2.27. KoMIUIeKT 3aIaHUI I IPAKTHYECKOr 0 3aHsaATHs Ne2(
Tema: «Pacuer cKaTBIX CTOCK HA YCTOHYHUBOCTH 10 KO3 PuiueHty ¢»

Bapuanr 1(u emte 24 BapuanTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

JIJig LIEeHTpaNbHO CKATOTO CTEPKHA C PA3TUYHBIMU YCIOBHUSIMH 3aKPEIUICHUSI B MJIOCKOCTSIX XZ U YZ,
M3rOTOBJICHHOTO M3 MarepHayia ¢ JOMYCKaeMbIM HampsbkeHueM Ha cxatue 160 Mlla, onpenenuts
BEJIMYMHY JTIOTTYCKA€MOM CHJIBI ¢ TTIOMOIIBIO KO3 (GUIIMEHTA MPOI0IBLHOTO U3ruoa.

Az AZ
F F
K
3“ y A ¢ A ¢
‘ A 0 1,00 120 | 045
:’} 20 | 0,9 130 | 0,40
¥ X[ 40 [ 092 140 | 0,36
<t 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 0,75 170 | 0,26
~ X }}I =] =188.5 cm? 90 0,69 180 0,23
Y > b XY 100 | 0,60 190 | 0,21
AN A=37,7cm? 110 | 0,52 200 | 0,19

Kpurepumn onenkmu:
2 Oanna - eciM caMOCTOsITeNIbHAs 3a/1aua BhINOJIHEHa NMpaBuiIbHO B 00beMe 70-100%. 1 Gamn - ecu

caMOCTOSITENIbHAsA 3ajjauya BBIMOJHEHAa TpaBuilbHO B oO0beme 40-70%, 0 OamioB - ecnu
CaMOCTOSITENIbHAS 3a/la4a BHITIOJNHEHA MpaBUiIbHO B mipenenax 0-40%.

9.2.28. KommuieKT 3a1aHuii 11 NPAKTHYeCKOro 3anaTus Ne21
Tema: «Pacuer c:KATBIX CTOEK HA IPY30II0AbEMHOCTD 110 YCTOHYHUBOCTH
Bapmuanr 1(u emte 24 BapuaHTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

Crolika, UMeroIas MONEPEYHOE CeYeHue B BHIE IBYX WIBewiepoB Ne 12, HarpykeHa OCeBOi
cxuMarolel Harpyskoi F. Marepuan croiiku C12 ¢ [0]2140M]7a. VcinoBusi 3aKperuieHust

OJMHAKOBEI B INIOCKOCTIX XOZ U YOZ.
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TonepetHoe CeveHie
L_._% crofis
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Tpebyercs onpenenuTs:
a). PaccrosiHue «X» Mex 1y BETBSIMH CTONKH, 00ECIICUNBAIOIIEE PABHOYCTOWYUBOCTh KOHCTPYKIIHH.
b). Benmuuuny nomyckaeMoi Harpy3Kku, HCHOJb3Ys KO HUIIMEHT MPOJI0IEHOTO H3ruoa.
C). BennumHy KpUTHUYECKOHN CHIIBI M KOA(DPHUIIMEHT 3araca yCTOWIHBOCTH.

Kpurtepuu onenkn:

2 GaJina - €CiM CaMOCTOSsITENIbHAS 3a/laya BHITIOJIHEHA MpaBMWIbHO B 00beMe 70-100%. 1 Gam - ecnu
CaMOCTOSITCJIbHAS 3ajjadya BBIOJIHEHA TpaBWiIbHO B o0beme 40-70%, 0 OamioB - ecnm
CaMOCTOSITEIIbHAS 3a/1a4a BHITIOJIHEHA TpaBMIIbHO B Tipezenax 0-40%.

9.2.29. KommuiekT 3a1aHuii 1151 J1Ja00OPATOPHO-NIPAKTHYECKOr0 3aHsaATHA Ne§

Tema: «OnpeaesieHue nepeMenieHN B CTATHYECKH HeOMNPeIeTUMOM 3aMKHYTOM
KOHTYpe»

BapuanTt 1(u eme 14 BapuaHTOB ¢ pa3HOOOpa3neM YCIOBHUI HArpy >KEeHUs)

a-=-318mu" npaseii-urduxamop-
20PUIOHMATEHOZ0 NEPEMELUEHUA

Resulii-uHduKamop-
ZOPUIOHFIATOHOZO g2
HepeMetjeHa’

Pazmepri-ceqcnna

nepamvenyerua - vy
= XY
nodsecra-c-apyzanvu E T b=50 101"
=30-nn
F=-------- 9

9KCHepI/IMCHTaJ'IBHO U TCOPECTHYCCKU ONPCACINTb 3HAYCHHUA T'OPU3OHTAJIBHOIO W BEPTUKAJIBHOI'O

HepeMeH_ICHI/Iﬁ B CTATUYCCKHU HCONPCACINMOM 3aMKHYTOM KOHTYpPC. CpaBHI/ITB pPE3yJIbTaThl U
CI€JIaTb BBIBOJIEI.

Kpurepuu ouenku:

2 Ganna - ecnu caMOCTOSITeNIbHAS 3a/aua BBIMIOJIHEHA MpaBUibHO B 00beme 70-100%, 1 6amn - ecnu
CaMOCTOSITENIbHAST 33J1a4a  BBINIOJHEHa NpaBuibHO B o0Obeme 40-70%, 0 OamioB - ecnu
CaMOCTOSITEJIbHAS 3a/1a4a BBINOJIHEHA paBUIbHO B npeaenax 0-40%.

9.2.30. KomMnuieKT 3a1aHMii JJIsl IPAKTHYECKOr0 3aHATUs Ne22
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Tema: «Pacyer Ha IPOYHOCTH NPH MOBTOPHO-NIEPEMEHHBIX HAIPY3KAX»
Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PaCYCTHBIX CXEM)

VYyacTok Bajla ¢ KOHLIEHTPATOpPOM HANpsUKEHUN B BHJIE BBITOUKU IIOABEPracTCsl COBMECTHOMY
JEWCTBUIO M3TM0Aa M KPYYCHHUs. 3HAuCHHE H3rHOAIOIIET0 MOMEHTAa W3MEHSIETCS B JHMaIla3oHe:

M™* =08 xHm, M™" =—0,8 kHm , KpyTAIIEro MOMEHTa — MLT)&X =2xHwm, I\/I:;” =0. 3HaueHus
reoMeTpu4eckux pazmepoB Bana: D =55 MM, d =50 MM, I =2 MM, t = DT_d . Bain usrorosien u3

cramu 40XH ¢ wmexaHmueckumu xapakrepuctukamu: oy =1000MIla, o, =800MIla, o
1 =400 MIla, t,=390MIla, t1=240 MIla. Tpebyercs omnpenenuts Ko3PUIMEHT 3amaca Io
BBIHOCIIMBOCTH W TI0 TEKy4eCTH W CJEJaTh BBIBOJBI O HaAmOOJiee BEPOSITHOM MEXaHH3Me

Iv:@ ; - )@MAZ

ofiéay iaoi+éa /

Kpurtepun onenkmn:

2 GaJna - eciM CaMOCTOSITENIbHAS 3a/1a4ya BHITIOJTHEHA MpaBMIbHO B 00beMe 70-100%. 1 Gam - ecnu
CaMOCTOSITCJIBHAS 3ajjadya BBIIOJIHEHA TpaBWiIbHO B o0beme 40-70%, 0 OamioB - ecnm
CaMOCTOSITEJIbHAS 3aj]a4a BBIMIOJIHEHA PaBMIIbHO B npezenax 0-40%.

9.2.31. KoMmieKT 3a1aHuii JAJ1s1 MPAKTHYECKOr0 3aHATHsT Ne23
Tema: «PacyeT Ha IPOYHOCTH MOAMOTOPHBIX 0AJTOK»
Bapuanr 1(u emie 24 BapuanTa ¢ pa3HOOOpa3ueM PacYETHBIX CXEM)

Ha xoHCOJIBHOM y4yacTKe IBYXOIOPHOW Oalikk, M3roTOBJICHHOW W3 nByTaBpa Nel(, ycTaHOBIICH
anektpoasuraresb Becom F=0,2 kH. Ywucno o6Gopoto snekrpoasurarenss N=600 o6/MuH.
AMIUTUTYTHOE 3HAYCHHE IIEHTPOOEIKHOM CHJIbI, BOZHHUKAIOIIEH MTpH BpaimeHun potopa Fo=0,2F.

FosinNA/ y

Vi C?F B

1051 |

IIpousBecT MPOBEPOUHBINA pacyeT Ha MPOYHOCTh NOJMOTOPHON OalKM U OMpeAenuTh 3HaueHue {,
IpU KOTOPOM BO3MOXHO HAaCTyIUleHHe pe3oHaHca. CONpOTHBIEHUEM Cpebl IMpeHeOpeyb.
Jonyckaemoe HamnpspkeHue [6] npuHaTh paBHeIM 160 MITa.

Kpurepuu ouenku:

2 Oanna - eciM caMOCTOsITeNIbHAs 3a/1aua BhINOJIHEHA NpaBuiIbHO B 00beMe 70-100%. 1 Gamnn - ecau
caMOCTOSITENIbHAs 3ajjauya BBIMOJIHEHAa TpaBuiIbHO B o0beme 40-70%, 0 OammoB - ecnu
CaMOCTOSITEJIbHAS 3a/1a4a BBINOJIHEHA NpaBUIbHO B npeaenax 0-40%.

9.2.32. KoMnjieKT 3aJaHMIi JJIsl IPAKTHYECKOro 3aHsaTus Ne24
Tema: «PacueT Ha MPOYHOCTH U KECTKOCTH 0AJKH NPH NONEPEYHOM yaape»

Bapmuanr 1(u emte 24 BapuanTa ¢ pa3HOOOpa3ueM PacYCTHBIX CXEM)
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Ha 3agannyto 6anky ¢ BbicoTel H=0,51 cBOOOIHO mMamaeT aOCOMIOTHO KECTKOE TEI0 Maccoil m.
[Tonepeunoe ceueHne OalKW COCTAaBHOE — COCTOMT W3 YETHIPEX CTAJIbHBIX PAaBHOOOKHX YTOJIKOB
Nel0, cBapeHHBIX MeXIy coboi. OmnpenenauTb AONMYCTUMYHO BEJIMYMHY Macchl IMaJaroLIero Tena

[m] , npu KOTOpOH Oyner obecrnieueHa MPOYHOCTH Oanku, eciu

[0]2160MHa, E=2-10°MIla. TIpoBepuTb BBHINONHCHHE YCIOBUS JKECTKOCTH, IPHHSB

A Sas ==
[ . | :
2M | ™ !

™ 0,5m

[5 ] = 3MmM . Maccoii 6aku peHebpeyb.

Kpurtepun onenkn:

2 GaJina - €ciM CaMOCTOSsITENIbHAS 3a/1a4ya BHITIOJIHEHA MpaBMWIbHO B o0beMe 70-100%. 1 Gam - ecnu
CaMOCTOSITCNIbHAS 3ajjada BBIMOJIHEHA TpaBWiIbHO B o0beme 40-70%, 0 OamioB - ecnm
CaMOCTOSITENIbHAS 3a/1a4a BHITIOJIHEHA NMPaBHIBLHO B mipeaenax 0-40%.

9.2.33. Kommuaekr 3aga4 s PI'P Nel

Homep Bapmanta ans Bcex PI'P mpexacraBnsier coboit Tpex3HauHOE 4YHCIIO, KOTOpOE Ha3Hayaercs
npenojaBateneM. Kaxxnas nudpa umeer BapuaTuBHOCTb, paBHYIO 10, U onpesenseT ykazaHHYIO TPYIIY
JAHHBIX.

3agaua 1.1.

Tema: «IlocTpoeHue YNIOP BHYTPEHHUX CHJIOBBIX (PAKTOPOB MPH PACTIKEHUH -CKATHH
CTepP:KHen»

Bapwuant 001.

JUis CTyHmeHYaToro CTEp)KHS, padOTalolIero B YCIOBHSX PACTSHKEHHSI-CKATHSA, MOCTPOUTH HMIOPY
BHYTPEHHEH Tpo10J1bHOM criTbl N.

Z, 7, s
o
| - ]
3
> Ea F, F
A —_—— ———C O
~
2
N\
(I] (12 (13 ‘T

I'me:F1=20xH, F>=10xH, F3=30xH, g=20xH/m™, 11=0,8Mm, l2=1,5Mm, 13=1,2Mm, a1=0,5M, a2=1,4m, az=0,7m.

Kpurepumn onenkmu:
2 Oaya - eciM caMOCTOSTENIbHAs 3ajiada BBIMOJHEHA MpaBuibHO B 00beme 70-100%, 1 Gamn - ecnwm

CaMOCTOSTENIbHAS 3a/1a4a BBINOJIHEHA NMpaBuiIbHO B 00beMe 40-70%, 0 OansioB - eciau caMOCTOATENbHAs
3aJjaua BBINOJHEHA PaBUIIbHO B npenenax 0-40%.

3axaua 1.2.
Tema: «IlocTpoenne MIOP BHYTPEHHUX CHIIOBBIX (PAKTOPOB NMPH KPYYeHUH BAJIOB»

Bapuant 001.

I[J'ISI BaJia, 3aKJIFOYCHHOI'O B IOAIIMIIHUKHU KU pa60TaI0mero B YCJIOBHUAX KPYUCHUA, NIOCTPOUTL IIIOPY
BHYTPCHHCTO KPYTAIICTO MOMCHTA Mz, OpeABAPUTCIIbHO BBIYUCIIMB 3HAYCHUC MOMCHTA Mo u3 yCJ10BUsA
PaBHOBCCHA.
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[punsaTe: M1=1,6xkHm, M1=2xkHwMm, M1=2kHm,m=8xkHm/m,a1=0,5m, a>=0,3m, az=0,2m.

Kpurepun ouenku:

2 Oamra - eclii caMOCTOSTEIbHAS 3a/iada BBIMOJHECHA MpaBWIBHO B o0beMe 70-100%, 1 Gamn - ecnwm
CaMOCTOSITEIIbHAS 3aJla4ya BBITIOJIHEHA MPaBUIbHO B 00beMe 40-70%, 0 GamwioB - eciu caMOCTOSATEIbHAS
3aJaua BBIMIOJTHEHA PaBUIILHO B nipenenax 0-40%.

3apaua 1.3.
Tema: «IlocTpoeHne HNMIOpP BHYTPEHHUX CHIIOBBIX (PAKTOPOB NMPHU U3rude 6aao0K»
Bapuant 001.

JIist IByX CTaTHYECKH OMpPEACTMMBIX OalloK, paboTaloNMX B YCIOBHSX IJIOCKOro m3ruba: cxema Nel —
Oasika C KECTKHM 3ameMiieHneM, cxema No2 — Qayika Ha JIByX Omopax, MOCTPOUTH AMIOPHI BHYTPEHHHUX
CHJIOBBIX (hakTOpoB. 1 ABYXOMOPHOM OaIKu MpeaBapUTEIbHO BHIYMCIUTh PEAKLIUU OTIOP.

29
@ N
/M F
q 29 |
@ ¥ EEER
a, a, | a8y a, as
|

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

7-8 0a/mwIoB - €CIM CaMOCTOSTENbHAs 3ajada BbIMOJHEHa HpaBHibHO B o0beme 80-100%. 5-6 GamwioB - ecnu
CaMOCTOSATENNbHAS 3a/1aya BBHIIOJTHEHA MpaBUIbHO B 00beMe 60-80%. 3-4 Oaia - ecnmu caMOCTOsTENbHAS 33a7a49a
BBINOJIHEHA MTPpaBUIIbHO B 00beme 40-60%. Ecnu camocTosiTenpHas 3a7aya BHIIOJIHEHA IPaBUJIBHO MEHEE, YeM Ha
40%, pabora HE IPUHUMAETCS, BO3BPAILAETCS HAa UCIIPABIICHUE.

3axaua 1.4.
Tema: «IlocTpoeHne YNMIOP BHYTPEHHUX CHJIOBBIX (PAKTOPOB /LISl IVIOCKHX pamM»

Bapuant 001.

D=
J

REEER
a
<

Cxema 1 Cxema 2
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[Mpunsre: F=30xkH, M=40xHwm,q=20xH/m, a1=1,5Mm, a2=2Mm, az=0,6Mm, 1=0,5m.

Jlnist ABYX CTaTHYECKH OIMpPEIeTUMBIX paM, paboTaroKX B YCIOBHUAX IUIOCKOTO n3ruba: cxema Nel — pama
C JKECTKMM 3aliemiieHueM, cxema Ne2 — paMa Ha JBYX WIAPHUPHBIX OIOpaX, MOCTPOMUTH SIIOPbI
BHYTPEHHUX CHJIOBBIX (PAaKTOPOB. J{J1s1 IBYXOMOPHOW paMbl MIPEBAPUTEIHLHO BEIYUCIUTD PEAKIIHH OTIOP.

Kpurepun ouenku:

8-10 6anyoB - ecnu caMOCTOSITENIbHAS 3a/laua BBIMOJHEHA MpaBUIbHO B o0beMe 80-100%. 6-7 Ganos -
€CIIM CaMOCTOSITeNIbHAs 3a/laya BBIMOJHEHA NpaBWiIbHO B o0beMe 60-80%. 4-5 OamioB - ecnu
CaMOCTOSITEJIbHAS 3aJjada BBHITIOJNHEHAa MpaBWIbHO B o0beme 40-60%. Eciam camoctositenbHas 3amada
BBITIOJTHEHA MPAaBUIIBHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCS, BO3BPAIACTCS HA HCIIPABJICHHUE.

3axaua 1.5.

Tema: «IlocTpoeHune 3M0p BHYTPEHHUX CHJIOBBIX (P)AKTOPOB HA MPOCTPAHCTBEHHOM
CTepP;KHEBOI cucTeMe»

Bapmuanr 001.
Jns Harpy>K€HHOW NPOCTPAHCTBEHHOW paMbl, COCTOAIIEH W3 TPEX HIEMEHTOB, MOCTPOUTH SIIOPHI
BHYTPEHHUX CHJIOBBIX (pakTOpOB. JIJIMHA BCEX 2IEMEHTOB OJIMHAKOBA U paBHa /.

F % )
3 L LS
T
G R
LFS
I:4

Ipunsare:F1=5«H, F,=2xH, F3=5kH, F4=3kH, Fs=1xH, Fs=0, q1=0,02=2xH/mI=0,6Mm.

Kpurepumn onenkmu:
5-6 6a/IOB - eciM caMOCTOSTENbHAS 3a7a4a BhINIOJHEHA PpaBuibHO B 00beme 80-100%. 4 Gama - ecnu
CaMOCTOSITEJIbHAS 3a/1a4a BBINOJHEHA MPaBHWIbHO B 00beMe 60-80%. 2-3 GaiioB - eciiu caMoCTosATeIbHAs
3a/1aua BBITIOJTHEHA IPaBUIbHO B 00beMe 40-60%. Ecnu camocTosTenbHas 3a1a4a BBIMOIHEHA TPABUIIHBHO
MeHee, yeM Ha 40%, paboTa He MPUHUMAETCSI, BO3BPAIAETCsl Ha UCIIPaBJICHUE.

9.2.34. Kommuekrt 3aga4 a1 PI'P Ne2
3axaua 2.1.
Tema: «PacueT Ha MPOYHOCTH U *KECTKOCTH CTYNEHYATOr0 Opyca»

Bapuant 001

CryneHyaTslii CTaNbHON Opyc KpYyrjoro MOMEPEeYHOro CEUEHHUsS HarpykKeH CHUJIaMU, HampaBieHHBIMH
BJI0JIb ero ocu (cxema — PI'P Nel, 3amaua 1.1).

[IpyHsSB Ha HCXOMHOM CXeM€ COOTHOIIEHWE TUIOIIAJAEH KpPYrbIX TMOMEPEUYHbIX CEUYEeHUH II0
MPOHYMEPOBaHHBIM ydacTkam Opyca: A1=A, Ax=A/2, A3=A/3, nogobpath 13 yciaoBus mpouHoctu [A] —
JOMYCKAaEMYyI0 TUIOMIA/b TOMEPEYHOTO cedeHus. [IpoBepuTh BBIMOIHEHHWE YCIOBHS JKECTKOCTH.
CrpoexTrpoBaTh OpyC paBHOTO COTPOTUBIICHUS U MPOBECTH 0O0CHOBAHKE €r0 IKOHOMUYHOCTH.
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[Mpunsare:F1=20xH, F>=10xH, F3=30xH, g=20xH/m, 11=0,8M™, [>=1,5Mm, I3=1,2m, @1=0,5m, a>=1,4m,
a3=0,7m. Marepuan Craip 40, o=340MI1a, n:=1,8.

Kpurepun ouenku:

8-10 GayioB - eciM caMOCTOSATEIbHAS 3aj7a4ya BBITOJHEHA MPaBWIBHO B 00beme 80-100%. 6-7 Gamios -
€CIIM CaMOCTOSITeNIbHAS 3a/laya BBIMOJHEHA NpaBWiIbHO B o0beMe 60-80%. 4-5 OamioB - ecnu
CaMOCTOSITeNIbHAS 3aj7]a4ya BBINMOJTHEHA MpaBmwibHO B 00beme 40-60%. Ecnu camocTositenbHasi 3amaya
BBITIOJTHEHA MPABMIILHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCS, BO3BPAIIACTCSl Ha UCTIPABIICHHUE.

3anava 2.2.
Tema: «Pacuer cTaTHYeCKH ONpeeIUMbIX CTEP:KHEBBIX CHCTEM HA MPOYHOCTb»
BapuanT 001

AOBCOIOTHO KECTKUN Opyc, IapHUPHO 3aKPEIJIEHHBIX B OJTHOM TOUKE, YAEP)KUBAETCSI B TOPU3OHTAILHOM
MOJIOKEHUHU C TIOMOIIBIO J€POPMUPYEMOTO CTEp KHS 3aJaHHOW IUIOIMIAJN MOMEpPEYHOTro cedeHus A.
OmnpenenuTh U3 YCIOBHS IPOYHOCTH Te(POPMUPYEMOTO CTEPIKHS BETMYHMHY J0TyckaeMoii Harpy3ku [F].

[punsate: a=0,4m, 0=30°, k=1,5, A=6x10"*m?, 6=260MIla, n=1,6.

Kpurepumn onenkmu:

4 Oayta - eciM caMOCTOsITEIbHAs 3aja4a BBIMOJHEHA NMpaBmibHO B oOobeme 70-100%, 3 OGamra - ecnm
CaMOCTOSITCIIbHAS 3ajiada BBIMOJIHEHA MpaBWIIbHO B 00beme 40-70%, 2 Oamia - eciii caMOCTOSTEIbHAS
3ajJla4a BBINOJIHEHA paBuiIbHO B npezenax 0-40%.Eciu camocTosiTeNIbHAS 3a/1a4a BBIITOJIHEHA IPABHIBLHO
MeHee, yeM Ha 40%, paboTa He TPUHUMAETCSI, BO3BPAIIAETCsl HA UCIIPaBJICHHUE.

9.2.35. Kommiekt 3aaa4 ajsi PI'P Ne3

3angauva 3.1.

Tema: «OnpeaesieHue rJIaBHBIX HEHTPAJIbHBIX MOMEHTOB HHEPIIUHU CJI0KHOTO CEUEHUSsI»
Bapuant 001

CeueHne CIIOKHOU CI)OpMBI SABJICTCA MOIICPCUHBIM CCYCHHEM HeKOTOpOﬁ HaFPY)KeHHOﬁ KOHCTPYKIIUH.
Z[J'ISI pacucTa B JaJIbHEHIIIEM 3TOM KOHCTPYKIIMU Ha MPOYHOCTb U KCCTKOCTH HeO6XOI[I/IMO OIIPCACIIUTD
IMOJIOKCHUEC TJIaBHBIX IICHTPAJIbHBIX ocell M 3HAYEHMS TIJIaBHBIX HOCHTPAJIbHBIX MOMCHTOB HWHCPLIUU
CJIOXKHOT'O CCUCHUS.
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[punsrs: k1=0,9, k3=0,3.

Kpurtepuu onenkn:

5 0ajuIoB - €cM CaMOCTOSITeNIbHAS 33Jladya BBIMOJIHCHA MpaBuWiIbHO B 00beme 70-100%, 4 Gamra - ecnu
CaMOCTOSITENIbHAS 3ajaua BBIITOJIHEHA TIPaBUILHO B 00beMe 40-70%, 2-3 Gayia - eciiu caMOCTOSTETbHAS
3aJ1a4a BBITIOJIHEHA NpaBIIIbHO B mipesenax 0-40%.Ecim camocTosiTebHAS 3a/1a49a BHIMTOJTHEHA TTPABIIIEHO
MeHnee, yeM Ha 40%, paboTa He TPUHUMAETCSI, BO3BPAIIAETCsl Ha UCIIPaBJICHUE.

3agaua 3.2.
Tema: «PacueT Ha MPOYHOCTH U JKECTKOCTH 0AJIOK NMPH MJIOCKOM MONEPEYHOM H3rude»

BapuanT 001
Ilnan pemenus

1. Beraeptuts B MacmTabe Oanky Ha IBYX OTMOpax ¢ MOCTpOeHHBIMHU dmropamMu Qy u My (B3sTh u3 PI'P
Nel, 3amauga 1.3, cxema Ne2).
2. Jlms OGaynku, W3TOTOBJIICHHOW W3 IUIACTUYHOrO MaTepuala, MoJ00paTh M3 YCIOBUSA MPOYHOCTH
nByraBpoBoe, npssmoyronbroe (h/b = 2) u kpyrioe ceuenus, npunss [ o] = 160 MIla. [lats 3akao4eHue o
paroHaIbHOCTH (OPMBI CEUEHHS 110 pacXoy MaTepuaa.
3. Jlns OGanku, W3rOTOBJIIGHHONW W3 XPYIKOTO MaTepuaia, OMNPEACTUTbh W3 YCIOBUS MPOYHOCTH
XapaKTepHBIA pa3zMmep [a] CIOXHOTO TOoMepeyHOTo ceueHus (U3 3amauu 3.1), mpeaBapuTEIbHO PEITUB
BOIIPOC O €ro PallMOHAIBHOM MOJOXKEHUH.
4. OmnpenenuB MepeMeIIeHrs He3aKPEIUICHHbIX TPAaHUYHBIX CEUYEHUH, M300pa3uTh MPUOIMKEHHBIA BU
OCH M30THYTOW OaJKH M MPOBECTH IMPOBEPKY JKECTKOCTH OaKH JBYTAaBPOBOIO CEUYCHUS, MPHUHAB [ O ] =
(0,0005...0,001) 1 (roe | — paccrostare MEKIY OMMOpaMH).

Tlpunsts 118 Xpynkoro mMatepuana; E = 2 -10° MIIa,c.=150MITa, 64,=640MIIa, N s =2

Kpurepumn onenkmu:

8-10 GamioB - eciyu caMOCTOSITENbHAS 3a/ladya BBIMOJHEHA NpaBuiabHO B oO0beMe 80-100%. 6-7 Gamios -
€CIM CaMOCTOSITeNIbHAs 3ajJada BBIMOJHEHA NpaBWIbHO B o0beme 60-80%. 4-5 OGammoB - eciu
CaMOCTOSITeNIbHAS 3aj7a4ya BBINOJIHEHA NMpaBWIbHO B 00beme 40-60%. Eciou camocTosTenbHas 3amaya
BBITIOJTHEHA MPABWIIBLHO MeHee, yeM Ha 40%, paboTa He TPUHUMAETCS, BO3BPAIIAETCSl Ha HUCIIPABIICHHUE.

3axaua 3.3.
Tema: «Pacuer 0aJI0K NPU HATPYKEHUH B JABYX IJIOCKOCTIX»

Bapuant 001
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[Mpunsate: ki=1, ko=2, k3=3, ks=4, ac=1m, ap=3Mm, I=6m, d=90mm, 6:=380MI]a; ceuenue D.
Ilnan pemenus

1. Berueptuth B Macimrade 0anky, n300paxeHHYIO Ha PUCYHKE 10 pa3MepaM, COOTBETCTBYIOIINUM CBOEMY
BapHUaHTY.
2. TlocTpouTh 31mopk! n3rubaromux momentos M, u M y:
3. OnpenenuTh TOMyCKAaEMYyIO Harpy3Ky Ui OaJKu KPyrioTro U MPSMOYTrOJIbHOTO CEUYEHUM, OJTMHAKOBBIX
10 TUIOIIAIH.
4. OneHuTh BIUSHUE BUAA eopMaIiui Ha TPY30TI0TbEMHOCTh OaJIKH.

5. Onpenenuth MOJHOE TEPEMENIEHHE CEYCHUs, YKa3aHHOTO I10 BapUaHTy, IS MPSIMOYTOJIBHOTO
npodus.

OOIKe JaHHBIC: ‘M‘Z‘F‘-l; E =2-10°MIla; n,=15.

Kpurepumn onenkmu:

8-10 GamnoB - ecnmu caMOCTOSITENBbHAS 3a/la4ya BBIMOJHEHA TpaBuiabHO B oO0beMe 80-100%. 6-7 Gamios -
€CIM CaMOCTOSITENIbHAsT 3aJada BBIMOJHEHA NpaBWIbHO B o0beme 60-80%. 4-5 OGamwtoB - ecinu
CaMOCTOSITeJIbHAS 3a7]a4ya BBINMOJIHEHA MpaBWIbHO B 00beme 40-60%. Ecnmu camocTosiTenbHas 3amada
BBITIOJTHEHA MPAaBUIIBHO MeHee, yeM Ha 40%, paboTa He TPUHUMAETCS, BO3BPAIIAETCS HA UCITPABJICHHE.

3anaua 3.4.
Tema: «Pacuer 0aJI0K NPU COBMECTHOM JIeliCTBUM TJIOCKOI0 M3ru0a U PacTAKEHH s
Bapuant 001

ILnan pemenus

Hcnonb3ys cxeMbl OajlKd M CIOKHOTO CEUEHUs M3 3a7aud 3.2 M y4uThIBas JAEHCTBHE IMPOIOJIbHOM
pactsaruBaromeit cuisl F:

1. OneHUTH BIHSHKE POJIOIBHON CUIIBI HA BETMUYUHY XapaKTEPHOTO pa3Mepa MONepeyHoro ceueHus [al;
2. OnpeaenuTh BEIMYUHY CMEIIEHUsT HEUTpaIbHON OCH 101 AeH CTBUEM MPOOJIbHOM cuiibl F.
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[Mpunsate:F=30kH, M=40xHm,q=20xH/Mm, a1=0,5M, a2=0,4m, a3=0,6Mm, a4=0,5m, a5=0,6Mm, k1=0,9, k3=0,3.

Kpurtepuu onenkn:

5 0ajuIoB - €cM CaMOCTOSITeNIbHAS 3aJladya BBIMOJIHCHA MpaBuiibHO B 00beme 70-100%, 4 Gamra - ecnu
CaMOCTOSITENIbHAS 3ajaua BBIITOJIHEHA TIPaBUILHO B 00beMe 40-70%, 2-3 Gayia - eciiu caMOCTOSTETbHAS
3aJ1a4a BBITIOJIHEHA TpaBmiIbHO B ipezenax 0-40%.Eciu camocTosiTeNbHAs 3a/1a4a BBITTOJIHEHA TIPABHIBLHO
MeHnee, yeM Ha 40%, paboTa HEe TPUHUMAETCS, BO3BPAIIAETCS HA UCIIPaBIICHHUE.

9.2.36. Kommiekr 3aga4 a1 PI'P Ne4

Homep BapuanTta mis Bcex PI'P mpencrasnser coboi Tpex3HayHOE 4YMCIIO, KOTOpOE Ha3HayaeTcs
npenogaBateneM. Kaxmas mudpa mMmeeT BapuaTHBHOCTh, paBHYI0 10, U ompeaenseTr yKa3aHHYIO
IPyNIy JaHHBIX.

3anaua 4.1.

Tema: «Pacuer Ha MPOYHOCTH CTATHYECKH HEONPeAeIUMbIX CTEPKHEUIIPH PACTHAKEHUH -
CAKATHHY

Bapuant 001.
Ilr] "IIE "’3
- - — 7 -
o —‘I—---
3
s Z
A F, F,7 F,
A —_— g — S
Iy
1 2
.:J'1 H: t.'-,' T -.-1\:-]-4

I'me:F1=20xH, F>=10xH, Fs=30xH, g=20xH/M™, 11=0,8Mm, l2=1,5Mm, 13=1,2M, a1=0,5M, a>=1,4Mm,
as=0,7m, At=-20°C.

Ha crynmenuateiii ctanpHON Opyc Kpyrioro MOMEPEYHOTO CEUeHUs C 3aJaHHBIM COOTHOIIEHHEM
wiomaaen: A=A, A>=A/2, As=A/3 (PP No2, 3amaua 2.1) ycraHOBWIM Ha CBOOOJHOM KOHIIE
BTOPYIO )KECTKYIO 3a/ICNIKY.

Jlis TOJly4eHHOTO TakuM OOpa3oM CTaTHUYECKH HEOIPEeNeINMOro CTEpXKHS MOA00paTh HOBBIE
pa3Mepsl MOTEPEeYHBIX CEUEHUN U3 yCIOBHUS MPOYHOCTH. [IpoaHanmu3upoBaTh BIMSHUE W3MEHEHUs
KECTKOCTH CTEPIKHS Ha €r0 SKOHOMHYHOCTb.

[IpoBepuTh MPOYHOCTH CTATUYECKH HEOMPEACTUMOTO CTEpPXKHS MPH JOMOJHUTEIBHOM JICHCTBHH
TEMIEPaTypbl WIM TpU HAJTHMYWKA HETOYHOCTH HM3TOTOBIICHUA. [IpHHATH KOAPPUIHMEHT THUHEHHOTO
pacmupenns o=1,25x10" 1/°C, moxyns ynpyroct E=2x10° MITa.
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Kpurepun ouenku:

8-10 GanoB - eciiu caMOCTOSITENIbHAS 3a/1aua BBINOJIHEHA TPpaBUIIbHO B 00beme 80-100%. 6-7 Gasmios -
€CIIM CcaMOCTOSATEJIbHAsl 3a7ada BBITIOJHEHa NpaBUIbHO B o0beme 60-80%. 4-5 GamioB - eciu
CaMOCTOSITENIbHAS 33aJjaya BBIMOJIHEHA MpaBWiIbHO B o0beme 40-60%. Ecin camocrosTenbHas 3amada
BBITIOJIHEHA MPaBUIIHHO MeHee, yeM Ha 40%, paboTa He MPUHUMAETCs, BO3BPAIIACTCS HA HCIIPABJICHUE.

3anaua 4.2.
Tema: «PacueT HAa MPOYHOCTH U KECTKOCTHh CTATHYECKH HeEONpeaeJTUMbIX pam»
BapuanT 001.

Ha cratuueckn omnpenenumoit pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycraHoBwin
JIOTIOJTHUTENIbHBIE OTNOPBI (BCE OCTAJIbHBIE MCXOJHBIE JIaHHBIE — IpEXHUE). Marepuan CTep:KHSA —
Cr.3: [0]=160 MIla, E=2.10° MIla. JKecTkocTh ceueHMIi BCEX YYACTKOB paMbl IOCTOSHHA:
El,=const.

JUia  monydeHHOW TakuM o0O0pa3oM CTaTMYEeCKH HEONpeAenuMoll pambl  1ojao0Oparthb
paloOHaJIbHOE [ONEPEYHOE CEUEHUE U3 YCIOBHUS MPOYHOCTH U MPOBEPUTh KOHCTPYKIUIO Ha
KECTKOCTb.

g

P

] =

4

L
]

-

IMpunsartes: F=30kH, M=40xHm,q=20xH/m, a1=1,5Mm, a2=2Mm, az=0,6Mm, 1=0,5m.

Kpurepumn onenkmu:

13-16 GamioB - ecid caMOCTOsITENbHAs 3a/ada BBINIOJIHEHA NpaBuwibHO B 00beme 80-100%, 9-12
OaJIJIOB - €CJIM CaMOCTOsTEIbHAS 3aa4a BBITIOJIHEHA TpaBmiIbHO B 00beMe 60-80%,6-8 Gamtos - eciu
CaMOCTOSITENIbHAS 3a/aua BBINIOJIHEHA MTpaBWiIbHO B 00beme 40-60%. Ecnu camocTosiTenbHas 3a1ada
BBITIOJTHEHA TIPaBMJIBHO MeHee, uyeM Ha 40%, paboTa HE NPHUHUMAETCS, BO3BpAIIAETCS Ha
HCIIpaBJICHHUE.

9.2.37. KommuekTt 3aga4 aiast PI'P NeS

3anaua 5.1.

Tema: «PacueT Ha MPOYHOCTH NMPH CJIOKHOM CONMPOTHBJIEHUH
Bapuant 001

s cTanbHOM MPOCTpaHCTBEHHOM crepxHeBoll koHcTpykuuu (PI'P Nel, 3amaua 1.5) tpeOyercs
10/100paTh MONEpPEYHbIe CEUEHHs IEMEHTOB M3 yciaoBHs mpouHoctu. s snementa | monoOpath
auameTp kpyra, mis anementa |l — pasmepsr mpsimoyrosbHoro ceuenust b u h, mpeasaputensHO
palnMoHaIbHO ero pacnoioxus. s snementa |l mpoBecTn mpoBepKy MPOYHOCTH, UCXOAS U3 TOTO,
gto |l u Il a1emMeHThsI H3roToBIEHB! U3 €INMHOTO TPYTKA.
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[Mpunste:F1=5«H, F,=2xH, Fs=5kH, F4=3xH, Fs=1xH, Fs=0, q:1=0,02=2xH/mI=0,6Mm, h/b=1,8, [c] = 160
MlIIa.

Kpurtepuu onenkn:

12-14 GamnoB - ecaw caMOCTOsITeTbHAs 3ajada BBIMOJIHEHA NpaBmibHO B oO0beme 80-100%. 8-11
0aJUIOB - €CITM CaMOCTOSITeNbHAs 3ajada BBIOJIHEHA MPaBWILHO B 00beMe 60-80%. 5-7 Gaios -
€CJIM CaMOCTOsITeIbHAs 3a/lada BBINMOJIHEHA mpaBuwibHO B 00beMe 40-60%. Ecnu camoctosrensHas
3ajada BBITIOJIHEHA NPaBWIBHO MeHee, yeM Ha 40%, paboTa HE TPUHUMAETCS, BO3BpaIlaeTCs Ha
WCTIpaBJICHHUE.

9.2.38. Kommiekr 3agau ajas PI'P Ne6
3amaua 6.1.
Tema: «Pacuer cKaTbIX CTep;KHEH HA YCTOMYMBOCTDH»

Bapuant 001

[lonepeyHoe cedeHHWE UEHTPAJIbHO CHXKATOM KOJIOHHBI COCTaBJI€HO U3 CTaJbHBIX IPOKATHBIX
npoduiiel, COeIMHEHHBIX B CIUIOIIHOE CEYEHHE MPU MOMOIIM AUATOHATBLHOM PEUIeTKU U3 CTalIbHBIX
w1aHoK. ONpenenuTh: T0MyCKaeMylo Harpy3Ky U3 YCJIOBHS YCTOMYUBOCTH, KPUTHUYECKYIO HATPY3KY U
K03 (UIIMEHT 3araca YCTOMYMBOCTH — JUIsl KOJIOHHBI 33JJaHHOW (POPMBI MOMEPEHYHOTO CEYEHHUs, a
TaKKe JUIsl KOJOHHBI KOJIbLIEBOTO ceueHus. O0a ceyeHus: MMEIOT OJAMHAKOBYIO IJIOMIAb, AJIs KOJIbIA

M3BECTHO COOTHOIIICHHE TUAMETPOB: & = % =0,9.

F )

o 1

(Bamwg X

G 4 — o+ £~
- Sanaow f;&/ ¥
17 HEOOBHORORLL (e
[Mpunste: 1=8,5M, yromnok nHepasHoOokuit Nel1/7, matepuan Ct 2, [6]2140MHa,
4y =60, A

npeo

=105, a =245 MlIla, b= 0,67 MIla.

Kpurepuu ouenku:

8-10 GayioB - ecnaM camMOCTOsATeNbHas 3ajaya BbIMOJIHEHA NpaBuiibHO B oObeme 80-100%. 6-7
0aJsIOB - €clIM caMOCTOsITeNbHAsl 3a/1a4a BBITIOJHEHA MpaBUIbHO B oObeme 60-80%. 4-5 Gamsos -
€CIIM CaMOCTOSITeNIbHAsL 3a/]aua BBINIOJHEHA MpaBWIbHO B 00beme 40-60%. Ecnu camocrositenbHas
3ajaya BBINIOJHEHA MpaBMWIbHO MeHee, yeM Ha 40%, paboTa He NMPUHHUMAETCs, BO3BpAIIAETCs Ha
UCTIpaBJICHUE.
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3amaua 6.2.
Tema: «PacueT Ha MPOYHOCTH NP MOBTOPHO-NIEPEMEHHBIX HATPY3KAX)»

Bapuant 001

Ban penykropa, npeacraBistomuii co00i CTep>KEHb KPYrjaoro CEUYeHHs! ¢ KOHIEHTPATOPOM
HaHpH)KeHHﬁ, noaBEpracTcs I[€I>'ICTBHIO H3rn6a10mer0 U KpYyTAIIECTrO MOMCHTOB, U3MCHAIOIINXCA 10
CHUHYCOM/IaJIbHOMY 3aKOHY.

Onpenenuth KOA((UIMEHT 3amaca MPOYHOCTH Bajia 110 BEIHOCIMBOCTH M TEKYYECTH.

Mg, 7 M
n <\)o n

—

i
!
of \@ée‘éiééie‘é e

/™

— 3

\
o

[IpuHATH: yyacTOK Baja UMEET KOHUEHTPATOp HANpPsDKEHHUS B BHJIE TAITENH PaguycoM I =5 MM,
aametp onaHoi wacth D =75wmMm, a gpyroit d =60 mm. M3meHenue wu3rubaromero MOMEHTa

max min
Haxoquress B juamasone: M =0,6kHv, M " =—0,6xkHm, kpyrsmero Momenta —

max min
MKp =3kHM, MKp =1,5xHM. Bam wm3rotoBmen u3 cramm45 ¢ MeXaHHYECKUMH

xapaktepuctukamu: op =600MIla, o =360MIla, 6.1 = 300 MIla, 1, =230Mlla, t-1= 180 MlIa, —
¥ IMeeT HUTN(OBAHHYIO IOBEPXHOCTb.

Kpurepumn onenku:

8-10 6amnoB - ecu caMOCTOSITENIbHAS 3a7]a4a BBIMOJHEHA TpaBuiibHO B 00beMe 80-100%. 6-7 6amios
- €ClIH CaMOCTOSITeJIbHAs 3ajada BBINIOJIHEHA MpaBWIbHO B oObeMe 60-80%. 4-5 GamioB - ecnm
CaMOCTOSsITENIbHAS 3aj7ada BHITIOJIHEHA MTpaBUiIbHO B 00beme 40-60%. Ecnu camocTosiTenbHas 3aqada
BBITIOJTHEHA TIPaBMJIBHO MeHee, 4yeM Ha 40%, paboTa HE NPHUHUMAETCS, BO3BpAIIAETCS Ha
HCIIpaBJICHHUE.

3axaua 6.3.

Tema: «PacueT HAa MPOYHOCTH M ’KECTKOCTh 0AJKH NMPH MOMEPEYHOM yaape»

Bapuant 001

Ha ympyryroo 0ajky 3aJaHHOTO IOINEPEYHOr0 CEeYeHHUs! ¢ BHICOTHI H cBOOOMHO magaeT abCOIOTHO
KECTKOe TeJIo Maccoil M. OnpenenuTh AOMYCTHMYIO BEJTHMUYHMHY MAacChl TaJarolllero Tenia [m], npu
KOTOpO# OymeT obecrieyeHa HPOYHOCTh Oajiku. I[IpOBEpHUTH BBIMIOJHEHHE YCIOBHUS YKECTKOCTH,
MIPUHSB [5] =(0.0005- 0.001)L, rme L — paccrosiaue Mexay ornopamu. Maccoii 6anku npeHeOpeys.

j

RO

i i i
| | .
L L i 51‘ '\-\. :
e

il

punsats: k=0,6, H=0,2Mm,1=0,5m, matepuan Ct 3, [6]=160MIIa; E=2x10°MIla, nyrasp Nel0,
mBesuiep NelO.
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Kpurepun ouenku:

8-10 GanoB - eciiu caMOCTOSITENIbHAS 3a/1aua BBIMOJIHEHA TPaBUIIbHO B 00beme 80-100%. 6-7 Gamios
- €CIIM CcaMOCTOSTeNbHAsl 3a/laya BBITIOJHEHA MpaBWwiIbHO B o0beme 60-80%. 4-5 GamnoB - ecnu
CaMOCTOSITENIbHAS 3aj]aua BBIIIOJIHEHA TpaBHIbHO B 00beme 40-60%. Eciu camocTositensHas 3a1ada
BHITIOJIHEHA TMpaBUIbHO MeHee, udeM Ha 40%, paboTa HE NPUHMMAETCS, BO3BpaIlaeTCs Ha
UCIIPaBIICHHE.

9.2.39. Kommiekr 3axanuii 1ig TecTa HTOroBoro

3aganue 1
OTMmeTbTE NPaBUIIbHBIN OTBET

j - ¢ — &«
le e e e 2@ @
y

_2a _2a

O-amié 2 C-anié 1

Omropa npoaoabHbIX cuil N Ha yuacTke Nel 3a1aHHOTO CTEPXKHA. . .

O u3MeHseTCs TI0 JJMHCHHOMY 3aKOHY
O uMmeeT MOCTOSIHHOE 3HaUY€HUE, OTIIMYHOE OT HYJIS
O paBHa HYJIO
O u3MeHsieTcs IO KBaIpaTUYHOMY 3aKOHY
3ananue 30
OTMeThTe MPAaBUIIBHBIN OTBET

Ha cepenuny cranpHOM Oanku aiinHOM 2 M mtajgaeT ¢ BbIcoThl H =4 cm rpy3 Becom G =4 kH.
[Tporud Acr ceperabl 0aaKd OT CTATHYECKOTO JAeUCcTBUs cuiibl G paBeH 1 cM, 0ceBOi MOMEHT
compotusienns W=40 cm®,

2 .

MakcumanbHOe JUHAMUYSCKOS HAIIPsSKCHUE IIPpU YAape 0e3 ydeTa COOCTBEHHOT'0O Beca OaIKu paBHO...
0 50 Mlla

0 100 Mlla
0 200 Mlla
0 250 Mlla

Kpurepuu ouenku:
100 GamnoB — ecnu otBeThl Ha Bce 30 3amaHuii mpaBuiibHbIE. [IpaBUIBHBIA OTBET 3a Kaxaoe
3aJlaHue olleHuBaeTcs B 3,33 Oamia.

54



10. O6pa3oBaTe/ibHbIE TEXHOJIOTHM M METOIMYECKHE YKA3aHHUS 110 OCBOECHHIO
AUCHHUILIMHBI (Y4eOHOro Kypca)

[Ipn w3ydeHun auCHUIIIMHBI «MexaHuka 2" HCIOJNB3YIOTCS CIEAYIoNMe 00pa3oBaTeIbHBIC
TCXHOJOI'M:

- TEXHOJIOTHH TPAAUIIMOHHOTO O00y4YeHus: B (hopMe JeKIHi, JTabOpaTOPHBIX, MPAKTUIECKUX 3aHATHIA H
CaMOCTOSITEJIbHOM pabOThI CTYIEHTOB;

- TEXHOJIOTUsSI OaJUIbHO-PEUTHMHIOBOM CHUCTEMBI OILIEHKH YCIIEBAEMOCTH CTYIEHTOB, BKJIHOYas
TECTUPOBAaHUE KaK (POPMY UTOTOBOIO KOHTPOJISI 3HAHUN CTYJEHTOB.

- DJIEMEHTHI ITPOOJIEMHOTO 00YY€HHUs B BUJE HAIUYMS BOIPOCOB MPOOJIEMHOI0 XapakTepa B 3a/1adax
pacueTHO-NPOEKTUPOBOUHBIX pabOT © TpeOoBaHMM aHanM3a MOJYYEHHBIX pPE3yJIbTaTOB C
MIOCJIEYIOIUM BBIBOJIOM II0 PELICHUIO 33Ja4H.

MeToauuecKkue peKoOMeHIAUH TSI IpenoaaBaTeJiei
a) 1o MPOBeIeHNI0 JEeKIHIA:

1. Tlepen HavamoM JICKIIUU PEKOMEHAYETCS CHOPMYTUPOBATH MU U MPAKTHYECKYIO 3HAYMMOCTh
paccMaTpuBaeMbIX BOTIPOCOB.

2. Bce paccMmarpuBaeMble METOIBI pEIICHHS 33ad PEKOMEHIYeTCS JOBOJIUTH JIO YETKUX,
JTAKOHWYHBIX aJITOPUTMOB.

3. B KoHIe JIeKIMH PEKOMEHIYeTCS IOJBECTH HTOT TI0 PACCMOTPEHHOMY MaTepHaly,
aKIICHTUPOBAaTh BHUMAHWE HA TMOJYYEHHBIX pe3yibTaTax, IOKa3aTh HMX B3aWUMOCBS3b C
OCTAIBHBIMA HWH(OPMAIMOHHBIMA OJIOKAMH W HMX MECTO B o0meM WHHOPMAITMOHHOM
MPOCTPAHCTBE NUCIUIUIAHEI.

0) 10 NMPOBeJAEHNI0 MPAKTHYECKHUX 3aAHATHI:

1. TlpakTtuyeckue 3aHATUS PEKOMEHIYETCS HAauWHATh C (POPMYIUPOBKH TEMBI, IEIU 3aHATHS H
KpaTkoro 0030pa MeTo/1a peHICHusI.

2. OObsicHEeHHE 3aJavYr-TPEHaXKepa PEKOMEHIYETCS TPOBOJUTH, CTPOTO COOMIOAasl aJrOPUTM
METO/1a, aKIIEHTHPYS] BHUMAaHUE Ha HAanO0JIee CJI0KHBIX MOMEHTAX.

3. OOpaTHYIO CBSI3b PEKOMEHIYETCS OCYIIECTBIIATH MPH PEHICHUH TEX IMYHKTOB ajirOpuTMa, B
KOTOPBIX HCIIOJIb3YIOTCS. HAaBBIKM, NPUOOPETEHHBIE HA NPEABLAYIIUX TeMaX, HWHUIUHPYS
CTY/ICHTOB K NPUHATHIO CAMOCTOSITEIILHOTO PEIICHUSI.

4. 3akperuieHue 3HaHUH MO TeMe 3aHATHS PEKOMEHIYeTCsl MPOBOJUTH HA THUIOBBIX 3a1adax JUis
CaMOCTOSITEIBHOTO PELICHHS C OIEHKOW Pe3yJIbTaToB.

MeToanyeckue peKOMeHIAIUH 10 OCBOCHH IO U CUMILIMHBI ISl CTY/A€HTOB

1. U3ydeHue TEOpeTUUECKON YaCTU TEMbI KaXKJIOTO MOAYJIS CIEAYET cpa3y 3aKpeIuisiTh Ha PEeIIeHUN
3a7a4 10 JaHHOH TeMe.

2. Ilpuctynas x peuieHuto Jr000H 3a1auu, clieyeT BHUMATEIbHO MPOYUTATh IOCTAHOBKY 3a/Ia4d U, B
COOTBETCTBHE C HEH, BBIOWPATh aITOPUTM PEIICHUS.

3. Ilpu oopmiienun perieHus 3aa4 peKOMEHAYETCSI CTPOTO CIIEA0BATH TUIIOBBIM aITOPUTMaM U
3aKaHYMBATh BBIBOJIAMU MO pe3yjbTaTaM pacuera.
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11. YueOHO-MeTOAUYECKOE U HH(POPMAIIMOHHOE o0ecTIeYeHUue TUCUMILTUHbI

11.1. O0s3aTesbHAs IUTEPATYpPa

Ne Tun (yaeOHHK, yueOHOE DexTponHas
/i nocobue, yaeOHO-
bubnmorpaduueckoe onvucanue OoubnmuoTeyHast
METOIUUIECKOE ITI0COOHE,
cucrema
IPAKTUKYM, Jp.)
1 | ConporuBiieHue MaTepuaioB
[DnmexTponHbIi pecypc] : yueOnuk / I1. A.
[TaBnoB [u ap.] ; mox pen. b. E.
MensuukoBa. - U3x. 4-e, ucnp. - CaHkt- Yuebnux OBC «Jlanby
[lerepOypr : Jlanp, 2017. - 556 c. : . -
(Yuebnuku ni1s By30B. CrienpanbHas
mateparypa). - ISBN 978-5-9511-0007-8.

11.2. JlonoJHUTEIbHAS JTATEPATYPA U YUeOHBbIE MATEPHABI (ayan0-, BUIEONOCOOUS U JIP.)

- ¢ponpa HayuHoii Oudauorexku TI'Y:

n/n

Tun (yueOHMK, yueOHOe
nocooue, yueoHo-
Bubauorpaguyeckoe onucanue MeToau1ecKoe mocooue,
NMPaKTHKYM, ayHo0-,
BHJIEONIOCOOUS M JIP.)

KoaunuyecTBO B
onoJHOTEKE

I'aspusoBa T. ®@.

ConpoTHUBJIEHUE MATEPUATIOB [ DIEKTPOHHBIN
[pecypc] : MpaKkTUKyM JUIsl CTYA€HTOB 3204. (DOPMBI
o0yuenus. B2 4. Y. 1/ T. ®. I'aBpunona, E. I1.
['opnuenko, A. A. PazyBaes ; TT'Y ; Un-T
MamuHOCTpOoeHus ; kad. "HanorexHomoruw,
MaTepuaIoBeACHUE U MeXaHuka" ; [1moa oomI. pes.
/1. JI. Mepcona]. - TT'Y. - Toaesattu : TI'Y, 2016. -
127 c. : wi. - Ipwi.: c. 64-127. - ISBN 978-5-8259-
0944-8.

[IpakTukym

Penosuropuii
Ty

["aBpusioBa T. @.

ConpoTHUBJICHUE MATEPUATIOB [ DJIEKTPOHHBIN
[pecypc] : MpaKkTUKyM ISl CTYACHTOB 3204. (pOpMBI
oOyuenusi. B2 4. Y. 2/ T. ®. I'aBpunoga, E. IL
['opauenko, A. A. PazysaeB ; TI'Y ; Un-T
MarmHocTpoeHus ; kad. "Hanotexnonoruwu,
MaTepuaIoBeACHUE U MeXaHuka" ; [1moa oOmI. pes.
/1. JI. Mepcona]. - TT'Y. - Tonssattu : TI'Y, 2016. -
172 c. : un. - Ipui.: c. 98-172. - ISBN 978-5-8259-
0945-5.

IIpakTukym

Penosuropuii
Ty

I'apuiioBa T. @.

ConpoTuBieHHE MaTEPUAIIOB [ DJIEKTPOHHBIN
pecypc] : MpakTUKYM JUIsl CTYJICHTOB OYHOM (OPMBI
oOyuenus. B2 4. Y. 1/T. ®. I'aBpurnosa, E. I
['opnuenko, A. A. PazysaeB ; TI'Y ; Un-T
MalrHocTpoeHus ; kad. "HanorexHnomoruu,
MaTepuaioBe/leHHe U MeXaHuKa'" ; [1oJ1 001, pes.
/1. JI. Mepcona]. - TT'Y. - Tonssttu : TT'Y, 2017. -
251 c. : un. - [Ipui.: c. 161-251. - ISBN 978-5-

[IpakTukym

8259-1139-7.

Penosuropuit
Ty
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Kykos B. I'.

MexaHuka [ DJIeKTpOHHBIN pecypc] :
COMPOTHBIIEHUE MATEPUAIOB : yueO. mocodue / B. T
DKykoB. - Cankt-IlerepOypr : Jlanp, 2012. - 416 ¢. :
L. - (YueOHnuku s By30B. CnenpanbHas
muTeparypa). - ISBN 978-5-8114-1244-0

YyebHoe rnocodue OBC «Jlanp»

I'apuiioBa T. ®.

ConpoTuBiIeHHE MaTEPUATIOB [ DJIEKTPOHHBIH
[pecypc] : MpaKTUKyM JUTsI CTYACHTOB 3204. (DOPMBI
oOyuyenns. B2 4. Y. 1/ T. ®. I'aBpunosa, E. 1L
["opnuenko, A. A. Pazysaes ; TT'Y ; Un-T
MaimHocTpoeHus ; kag. "Hanotexnosnoruu,
MaTepuagoBeieHne U MexaHuka'" ; [1oJ oOul. pen.
1. JI. Mepcona]. - TT'Y. - ToasstTu : TT'Y, 2016. -
127 c. : un. - Ipui.: c. 64-127. - ISBN 978-5-8259-
0944-8.

Penosuropuit

IIpakTukym Y

COTI'JTACOBAHO
JlupekTop HaydyHOI OMOINOTEKU A.M.AcaeBa

(noonucw) (U.0. Damunus)
« » 20 T.
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11.3. IlepeyeHn pecypcoB HHGPOPMATMOHHO-TET€KOMMYHUKAIIUOHHOI CeTH
"UHTepHeT" (BCIIOMOTraTe ILHBII)

[1 Teoperuueckas u MaTeMaTHuecKasi pu3mKa [ DJIEKTPOHHBIN pecypc| :MHOTOIIPEIMET. HayH.
KypH. / Maremarnyeckuii ”HCTUTYT UM. B. A. CrekinoBa. — DnekTpoH.KypH. — Poccuiickas
akajzeMus HaykK, Penkoierus sxypaana "Teoperndeckas 1 maremarndeckas ¢usuka", 2003—
. — Pexum nocryna k xxypH.: http://www.mathnet.rutmf.

(1 Scopus[DnexTpoHHbIit pecypc] : pedeparuBHas 6a3a nqanubsix. — Netherlands: Elsevier, 2004—.
— PexxuMm noctyna : scopus.com. — 3arii. ¢ skpaHa. — 3. pyc., aHTJL

(1 Elibrary[OnexTpoHHBIN pecypc] : HaydHas yieKTpoHHas Oubamoreka. — Mocksa : HOb, 2000—
. — Pexxum nocryma : elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.

11.4. llepeyeHb MPOrpaMMHOI0 o0ecreyeHust

NeNe HaumenoBanue I1O KoandecTBO PexBu3uTHI 10r0BOpa (1aTA, HOMEP, CPOK
n/n JINICH3U AeHCTBHUA)
1. Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CpOK HeﬁCTBHH - 6CCCp0‘IHO
2. OfficeStandart 1398 Jorosop Ne 727 ot 20.07.2016r.,
CpOK JICI;'ICTBHSI - 6CCCp0‘IHO
3 WinMachine 4 (Ne52104 ot 30.11.04. cpok neiicTBus -
OecCpoyHO)
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http://www.mathnet.ru/tmf

11.5. Onucanne MaTepualIbHO-TeXHUYECKOI 0a3bl, HEOOXOAMMOii 1151

OCYHIECTBJICHUSA Oﬁpa30BaTeJ'IbHOFO mpouecca nmo JTMCumnJanHe (MO)IyJIIO)

Ne
n/n

HaumeHoBanue
000pY10BAHHBIX y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAaCTEPCKHUX U JIP. 00bEKTOB
JJISl IPOBEAeHUs!
NPAKTHYECKUX U

J1a00pPATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JaboparTopui,
MAacTepCKHX M Jp.

Iromann, M

KoauuecrBo
MOCAX0YHBIX

MeCcT

VYuebHast ayauTopus s
MPOBEICHUSA 3aHATHIA
JIEKIIHOHHOTO THUTIA.
VYuebHast aynuTopus s
MPOBEICHUS 3aHATHIA
CEeMHHAPCKOTO THUTIA.
VYueOHas aynuropus ais
KypCOBOTO
MIPOEKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
pabor). VYyebnas
ayIUTOPHS TSt
MIPOBEJICHUST TPYIIIIOBBIX
" WHIUBUIYaTbHBIX
KOHCYJIbTaIMi. YueOHas
ayIUTOPHS TSt
MPOBEICHUS 3aHATHIA
TEKYIIETO KOHTPOJIA H
MPOMEKYTOUHOI
arrectanuu. (I'-440)

Crounbl YUEHUYECKHE
JIByXMECTHBIC U
TpexMecTHble  (MOHOOJIOKH)
,CTOJI  MPENOIaBaTEIbCKUH,
CTyN MPETO/1aBaTEIbCKUH,
JI0CKa ayIuTopHas (MenoBas)

445020 Camapckas
0071acTh, T.
TonpsaTTy,

yi1. benopycckasi,
14, mo3uius o TI1
Ne47,

3 arax, (I'-440)

[EY
o
=
w

(o]
o

VYyeOHast aynutopus st
MPOBEICHUS 3aHSITHHA
JIEKIIMIOHHOTO THUIIA.
YueOHas aynutopus As
MIPOBEACHUS 3aHATUI
CEMHUHAPCKOI0 THUIIA.
YueOHas aynutopus As
KypCOBOTO
MIPOEKTUPOBAHUS
(BBIMOJHEHUS KYpPCOBBIX
pabor). YueOHas
ayIuTOpUs JUTSt
MPOBEACHUS T'PYIIOBBIX
u WHJMBHUIYAJIbHBIX
KOHCYJIbTallMi. YueOHas
ayIUuTOpUs JUTSt
IIPOBEICHUS 3aHATUI
TEKYLIEro KOHTPOJs H
MIPOMEKYTOYHOU
arrecrarn. (J1-302)

Croutbl YYCHUYECKHUE
JIBYXMECTHBIE (MOHOOJIOKH).,
CTOJl  MpenojaBaTelIbCKUIA,
CTyld., JOCKa ayAuTOpHas
(menoBas), TpuOyHa

445020 Camapckas
007acCTh, T.
TonparTu,

yi1. benopycckas,
14b,

no3uius mo TII Ne
15,

1 srax, (1-302)

101

90

JlaGopaTopus
"TepmooOpaboTKa
MaTepuanoB”
(I"-102)

Cron yueHn4eckuit
JIBYXMECTHBIN , CTOJ
MPEenoaBaTeIbCKUA, CTYI
MPEeroaBaTeNIbCKHA,
ycranoBku: CM-20, CM-24b,

445020 Camapckas
0051acTh, T.
TonpsarTy,

yi1. benopycckas,
14

114,8

30
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HaumenoBanue

000pyI0BAHHBIX Y4eOHBIX . s o X
" dakTHyeckuii agpec PS 2 2
Ne KabuKeToB, 1adoparopuii, IlepeyeHb OCHOBHOTO Y4eOHBIX KAOMHETOB, 5 § F
nm | MACTEPCKUX M AP. 0bheKToB o0opynoBaHus JaboparTopui, g 2 % g
JUIS1 IPOBEAeHUs S = O
NPAKTHYECKAX U MACTEPCKUX H Ap- = g g
J1a00paTOPHBIX 3aHATHI
CM-11A, CM-8, CM-7b,
CM-31, CM-6 pama, CM-6
Kpyr, MallinHa
ucnbiTarenbHas P-5, mpecc
runpasnudeckuii P-10,
YCTaHOBKA Ha TEH30METPHUIO.
5 | Yuebnas ayauropus maist | CTomsl 445020 47,7 38
MIPOBEACHUS 3aHATUN | yYeHHYeCKUe(MOHOOIOKN)- I'. TonssTTH, Y.
JIEKIIHOHHOTO tuna. | ,CTos mpenoaaBaTenbCKui, benopycckas, 14,
VYyeOHast aymuTopus Ajsl | CTYJ MPETo1aBaTeIbCKHiA,. I'-401 (mo3urmst mo
MIPOBEACHUS 3aHaTUM | Jlocka MenoBasi. TII Ne 48, stax 4)
CEMHUHAPCKOTO THUIIA.
VYyeOHas aynuropus ais
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). VYyebnas
ayIUTOPUS TUTST
MPOBEACHUS T'PYIIOBBIX
u VHJIMBHUIyAJIbHBIX
KOHCYJIbTalMi. YueOHas
ayIUTOpUs JUTSt
MPOBEICHUS 3aHATHIA
TEKyLIEro KOHTPOJS H
MPOMEKYTOUHO I
aTTeCTaluu.
(T"-429)
6 Kommnwrorepnsrii kinacc. | CTOJIBI yACHUYECKUE, CTYIIbS 445020 84,8 16

TTomemenue misa
CaMOCTOSITEIbHOU
paboTel. YueOHas
ayIUTOpUs AJis
MPOBEACHUS 3aHITUM
CEMHUHAPCKOT0 THIIA.
YueOHas aymuTopus s
KYpCOBOTO
MIPOEKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX
pabot). YueOnas
ayIUTOpUs I
MIPOBEAECHUS IPYIIOBBIX
Y WHJIMBUTYaJIbHBIX
KOHCYyJbTauii. Y4yeOHas
ayIUTOpUs AJis
MPOBEACHUS 3aHITUM
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu (I'-401)

yuenuueckue, [1K ¢ Beixoaom
B ceTh HTEepHET

I'. TonpsTTH, Y1
benopycckas, 14,
I'-401 (mo3umms 1mo
TII Ne 48, stax 4)
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