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1. eab u 3axa4M 0CBOEHUS AUCHHUILIMHBI

Heap ocBoeHusi AucHMIUIMHBI «COMPOTHUBICHUE MaTepHalioB» — (opMupoBaHUE
CUCTEeMBI TPO(HECCUOHATLHBIX 3HAHUN U MPAKTHYECKUX HABBIKOB OIICHKH W pacdeTa Ha MPOYHOCTh
Y KECTKOCTb IPH PA3JIMYHBIX BHEIIHUX BO3JICHCTBUSIX 3JIEMEHTOB U JIETAJICH, BXOJAILIMUX B COCTaB
KOHCTPYKIMI, MAILIKH U MEXaHU3MOB.

3agaun AUCHUIIMHBI:

- Ha OCHOBAaHMM JIEHWCTBYIOIIMX IPABOBBIX HOPM, HMMEIOUIUXCS PECYypCOB M OIPAHMYECHUN
COCTaBJISITh ONTHUMAJIbHBIE MOJENU (pacueTHbIe CXeMbl) KOHCTPYKTHUBHBIX 3JIEMEHTOB JeTalledl U
KOHCTPYKIUH C Y4eTOM padOThI IPU Pa3INYHbIX BHEITHUX BO3JICHCTBUSX;

- NPUMEHATH €CTECTBEHHOHAY4YHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METOJIbl MaTeMaTH4YeCKOro
aHAJIM3a W MOJEIUPOBAHUS, TEOPETUYECKONO M IKCIEPUMEHTAIBHOIO HUCCICJOBAHUN B
po(hecCHOHATTLHOM e TEILHOCTH.

Co3naBasi HOBbIE KOHCTPYKIIMU, UHKEHEP MPOEKTUPYET pa3Mephbl UX 3JIEMEHTOB, TPOBOJIUT
IIPOYHOCTHBIE PAcyeThl METOJAMU CONPOTUBJICHUS MaTepUANOB. JladbHEHIINN pacyeT 3JIEMEHTOB
MalIuH U KOHCTPYKIUN MPOU3BOAUTCS C TOMOILBIO COBPEMEHHBIX BBIYMCIUTEIbHBIX IPOrPAMMHBIX
MIPOJYKTOB YMCIEHHBIMU MeTOoAamu. /[ns aHanmu3a JOCTOBEPHOCTH PE3YNbTATOB, MOJYYAEMbBIX C
MOMOILBIO MPHUKJIAAHBIX KOMIIBIOTEPHBIX IMPOTrpamMM, HCIOJIb3YETCSl CPaBHEHHUE C pe3yJbTaTaMu
pacueToB YOPOILIEHHBIX MOJENEH METOAaMU CONPOTHUBJIEHUS MarepuayioB. [l ycnemrHoi
po(heCCHOHATTLHOM  JIEATCIILHOCTH HWHXCHEPY HEO0OXOIUMO BBIPa0OTAaTh HABBIKM CO3JaHUS
MPOCTHIX W SICHBIX MOJIENCH SBJICHHM W peaJbHbIX OOBEKTOB, OTOpachiBasi BTOPOCTEIICHHBIC
dakropel. Co3nanue W BHIOOp ONTUMAIBHOW MOJENH JODKHBI OBITh PEATU30BAaHBI C YYETOM
(bu3NYECKUX 3aKOHOB, COBPEMEHHBIX HOPMATHBHBIX MPABOBBIX 0a3, METOAbI MaTEMAaTHYECKOIO
aHanu3a U MozenupoBaHusa. C MOMOULIBIO PACUETOB HA IMPOYHOCTh U JKECTKOCTh MPU PA3THUYHBIX
BUJax naedopmanuii Ha3HAYaAIOTCS HadallbHbIE pa3Mephbl JIeTaleid M 3JIEMEHTOB KOHCTPYKIIHMH,
BbIOMpaeTcss Marepuan [Ais HMX W3TOTOBJICHUS, OIICHMBAETCA UX COMPOTHBICHHWE BHEIIHUM
BO3JCHUCTBUSIM.

2. Mecto aucuumiannsl B crpykrype OIIOII BO

Juctunnuaa «ConpoTUBIEHHE MAaTEPHATIOBY OTHOCUTCS K AUCITUIUTMHAM 00s3aTEIbHOM

yactu bioka 1 ydeOHOrO 1uiaHa.
Heo0XoauMbIMU yCITOBUSIME JUISI OCBOSHHUSI TUCIIUTUTHHBI SIBIISTFOTCSI:
SHAHUA.
- OCHOBHBIX MOAXOJ0OB K (hOpMAIM3allMd W MOJICIIMPOBAHUIO JBIOKCHHS M pPaBHOBECHS
MaTepI/IaJ'II)HBIX TECII,

- IIOCTAaHOBKH U MECTOI0B pemeHI/m 3aga4 O ABUXKCHUU U paBHOBeCI/II/I MEXAHUYCCKUX CUCTEM,
VMEHUSL:
- BOCIIPHHMMATH ONTHMAJIBHOE COOTHOIIEHHWE YacTedl M IIEJIOr0 Ha OCHOBE TpaduIecKHx
MOJIeNiel, TPAaKTUYEeCKH pealu3yeMbIX B BHUJE YEPTEKEHW KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;
- MPUMEHSTh 3HAHUS, MOJYYCHHBIC IO MaTeMaTHKe, (QU3MKe, TEOPETHUECKOW MEXaHHKE MPU
U3YYEHUH PACYCTOB KOHCTPYKTHUBHBIX AJIEMEHTOB CTPOUTENBHBIX KOHCTPYKIMHA U JeTaleldl MalluH
U MECXaHU3MOB Ha HquHOCTB " KECTKOCTD,
HABBIKU:
- BJIaACHUA OCHOBHBIMU COBpeMeHHLIMI/I METOAaMU IIOCTaHOBKHM, HCCICAOBAHUA U peIHeHI/ISI
3a/1a4 MEXaHUKH.



ConepxaHue TUCIHUIUIMHBI SBISETCS JOTMYECKUM MPOJOJLKEHUEM COACPKaHUS JUCIUILINH
«Maremarukay, «®Pusukay, «TeopeTnueckas MEXaHHUKa» U

JUCIUITIIINH «HpOCKTHaH JACATCIIBHOCTD».

[Iponecc u3ydeHus AUMCIMUILIMHBI HAIIPABJICH Ha POPMHUPOBAHUE CICAYIOMUX KOMITCTECHITHI:
Tabmuma 3.1

3. Pe3yﬂbTaTLl oﬁyqe}mﬂ o JTMCHUIIJINHE

Ko n HanmmeHoBanne
KOMITETEHIIUN

Kon n HanmeHoBaHuUe
MHIUKATOpA JOCTHKECHHS
kommeTeHmyn (MJ1K)

Kon u HanmMeHOBaHUE pe3ynbTaTa 00ydIeHHs MO0
JICIIUTIIIHE

YK-2. Cnocoben
OIIPEJIETIATh KPYT 3a]a4 B
paMKax MoCTaBJIEHHOM
LeTIN U BEIOUpaTh
ONTUMAJIBHBIE CTIOCOOBI
UX pELIeHUs], UCXOS U3
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMEIOIIINXCS
PECypCOB U OTpaHUYCHHH

VK-2.1. IlpoBoaut aHanus
[IOCTABJIEHHOM L€ U
hopmymmpyer
COBOKYITHOCTb
B3aUMOCBA3aHHBIX 3a/a4,
KOTOpBIE HEOOXOMO
peLNTh I €€
JOCTHUIKCHU.

3uats (31): METOMUKY IPOBEICHHS aHAIN3a
MOCTaBJICHHOM 11eTH U (GOPMYIIHPYET COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 33/1a4, KOTOPbIe HEOOXOAUMO PEIINTh
JUISL €€ JOCTHIKCHHS.

YMets (V1): mpoBoaANTH aHAIIN3 IOCTABICHHOH eI U
(bopMyIHPYET COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOPBIC HCOOXOUMO PEUIUTh JJIs €€ JOCTHKCHUS.

Brnanets (B1): MeToaukoil mpoBeneHUs aHaIM3a
MOCTABJICHHOH LieJIn U OPMYIIHPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPbIe HEOOXOIUMO PEIIUTh
JUISL €€ IOCTHKEHUS

YK-2.2 Beibupaer
ONTUMAJIBHBIN CIIOCO0
pelieHus 3a1a4, UCXOAs U3
MMEIOIINXCS PECYPCOB U
OorpaHUyYEHUI

3HaTth (32): MeTOAMKY BBIOOpa ONTUMAJIIBHOTO CrIoco0a
peLIeHus 3a71a4, UCXOAs U3 HMEIOIMXCSI PECYpCOB U
OrpaHUyYEHUI

Yumetsb (Y2): BeiOupars onTUMaIbHBIN CIIOCOO pEeLICHUs
3a7a4, UCXOAS U3 UMEIOIIUXCS PECYpPCOB M OTPaHUYEHUI

Bnanets (B2): MeToa1KO# BEIOOPA ONTHMATHHOTO
crioco0a pereHus 3a1a4, HCXO0s U3 UMEIOIUXCs
PECYpPCOB U OTpaHUYCHUI

YK-2.3 Ananuzupyer
JIeHCTBYIOILIEE
3aKOHOJIaTENBCTBO U
MIPaBOBBIC HOPMBEI,
perynupyronme ooIacTs
npodeccHoHaTbHOM
JIeSITEILHOCTH

3natsk (33): MEeTOIBI aHATH3a ICHCTBYIOMIETO
3aKOHOJATEIhCTBA U MIPABOBBIX HOPM, PETYIUPYIOIINX
00acTh MpoecCHOHATFHON AEATEIIEHOCTH

Ymets (Y3): aHamU3UpOBaTh AEHCTBYIOMICE
3aKOHOJATEIhCTBO U IIPABOBBIC HOPMBI, PETYIHPYIOIIHE
001acTh MpoecCHOHATFHON AEATEIIEHOCTH

Bnanmets (B3): MeTogamu aHamm3a qeCTBYIOIIETO
3aKOHOJATEIhCTBA U MIPABOBBIX HOPM, PETYIUPYIOIINX
00s1acTh MPO(HEeCCHOHATLHON AEATSIILHOCTH

OIIK-1. Cnocoben
PUMEHSTH
€CTECTBCHHOHAYYHBIC U
oO0IIenH)XeHepHBIE
3HAHUS, METOIBI
MaTeMaTU4eCcKoro
aHaiM3a u
MOJICIIMPOBAHHS B
npoQeCCUOHANTBHOM
JIESITeTbHOCTH

OIIK-1.1. ITonnMaeT
OCHOBHbIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JUCIHUIUINH B TPUJITIOKCHUHN
K npodeccuoHaTbHO N
JIESITEIBHOCTH

3Hath (34): METOTUKY UCTIOTB30BaHMUS OCHOBHBIX
3aKOHOB €CTECTBCHHOHAYYHBIX TUCIIMIUIMH, IPaBHIa
MOCTPOCHHS TEXHUYECKUX CXEM M YePTEIKEH

Ymets (Y4): ucrosib30BaTh OCHOBHBIE 3aKOHBI
©CTECTBEHHOHAYYHBIX JIUCIHMILIMH, TIPABUIIA TIOCTPOCHHUS
TEXHUYECKHUX CXEM U YepTeKen

Brnaners (B4): MeTo1MKO# HCTIONB30BAHKST OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX AUCIHMILINH, IPaBUIa
MTOCTPOCHHS TEXHIMUECKHUX CXEM U UYepTeKer

OIIK-1.2. JlemoHCTpHpYET
0a30BbIC 3HAHUS
MAaTEMAaTHYCCKUX U
€CTCCTBCHHBIX HAYK B
npodeccnoHamTLHOMI
JIESTeTbHOCTH; METOAaMU
MaTEeMAaTHYECKOTO aHAIIN3a
Y MOJCTHPOBAHUS,
TEOPETHICCKOTO U
JKCIEPUMEHTAILHOTO

3uats (35): METOIMKY COBEPIIEHCTBOBAHHS
MPOU3BOJICTBEHHBIX MPOIECCOB C UCTIOIH30BAHHEM
9KCTIEPUMEHTAIIBHBIX JJAHHBIX U PE3yJIbTATOB
MOJICTMPOBAHHUS

Ymets (V5): HCTIONB30BaTh METOAUKY
COBEPIICHCTBOBAHHUS ITPOU3BOJICTBECHHBIX IPOLECCOB C
HCIIOJIE30BaHUEM HKCIICPUMEHTAIBHBIX TAHHBIX U
Pe3yIBTATOB MOJICITHPOBAHUS

Bnanmets (B5): MeTOaHMKO# COBEpPIIICHCTBOBAHUS
MIPOU3BOJICTBEHHBIX MPOLIECCOB C UCIOIb30BAHHEM

CIIYKUT OCHOBOM JJIs1 OCBOCHMUS




KOZI 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

Kox n HanmeHoBaHue
MHIUKATOPA JOCTHKECHHS
kommeTeHmyn (MJ1K)

Kon n HaumeHOBaHME pe3yiibTaTa 00ydeHHS Mo
MCIUTIIINHE

HCCICIOBAaHUA

OKCNICPUMEHTAIIBHBIX JaHHBIX U PE3YJIbTaTOB
MOJCIUPOBAHUSA

4, O0beM IUCHHUIIINHBI

OOuuii 00beM JUCHMIUIMHEI COCTABIAET 3 3a4eTHRIX eauHuIb], 108 yacos.

Tabnuma 4.1
AyIUTOpHBIC 3aHATHS / KOHTAKTHAS dopma
Kypc/ aboTa, Jac. CamocTrosiTen MIPOMEKYT
®dopma P P KonTpomns, P “y
ceMecT bHas padorta, OYHOH
oOydeHust Jlekum | Ilpaktmueck | JlabopaTtopn qac.
p Jac. aTTecTanu
" We 3aHATUS bIC 3aHATHS .
OYHast 2/3 18 0 34 20 36 dK3aMeH
3a04Has 2/3 6 - 8 85 9 9K3aMeH

5. CTpykTypa H coep:KaHue TUCHUILTHHBI

5.1. CTpyKTypa AUCLUIUIUHBI.
ouHas ¢opma odyuenus (OPO)

Tabmuma 5.1.1

CTpyKTypa JUCIUIUINHBI AYAHUTOpHbIE
Ne 3aHATHS, Yac. CPC, Bceero, Kox MJTK O1ieHOYHBIE
n/n | Homep HaunmenoBanue b TIp. TTa6. qac. qac. cperncTea
pasnena pasnena
VK-2.1 Jlab. paboTsr
1 1 BBojHas 4acTh 4 0 4 4 12 OK-12 | Ne123
Pacrsxenue- VK-2.1 PI'P Ne 1,2
2 2 ckatue. Pacuers 4 0 10 4 18 OIK-1.1
Ha IPOYHOCTh U
KECTKOCTb.
I'eomeTpuyeckue YK-2.2 PI'P Ne 3
3 3 XapaKTEepUCTUKH 2 0 4 4 10 OIIK-1.2 | JIa6. paboTsr
IJIOCKUX CEUCHHUHU Ne 4,5
Koy G vizg [ TERE
4 4 2 0 6 4 12 OIIK-1.1
MIPOYHOCTH U Ne 6,7
KECTKOCTb.
[Tnockwii u3rud. PT'P No5
Pacuersl Ha YK-2.3 JIa6. paboTsr
> > MIPOYHOCTH U 6 0 10 4 20 OIIK-1.2 | Ne 8,; 10,11
KECTKOCTh
YK-2.1 Bompocsr k
YK-2.2 3K3aMeHy
6 Ok3aMeH - - - 36 36 VK-2.3
OIlIK-1.1
OIlK-1.2
Hroro: | 18 0 34 56 108




3aouHasi popma odyuenus (3PO)

Tabmnuua 5.1.2

CprKTypa JUCHUITIINHBI AYﬂHTopHBIe
Ne 3aHATHS, Yac. CPC, Bcero, Ko MJIK
n/n Homep HaumenoBanue gac. gac. OuenoumbIe cpecTsa
JL Ip. JIab.
pasnena pasnena
YK-2.1 JIab. paboTsI
1 1 BBozHas 4acTb 1 - 1 4 6 OIIK-1.2 Ne 1,2,3
Pacrsxenue- VK-2.1 PI'P Ne 1,2
2 2 ckarue. Pacuersl 2 i 2 20 24 OIK-1.1
Ha TIPOYHOCTh U
JKECTKOCTb.
I'eomeTpuyeckue YK-2.2 PI'P Ne 3
3 3 XapaKTePUCTHKH 1 - 1 20 22 OIIK-1.2 JIab. paboTsI
IUIOCKUX CEUCHUU Ne 4.5
Kpyuenue. Casur. PIP Ne 4
P:cy‘leeTLI fI:JacIl YK-2.3 Ha6.]§a60Tm
4 4 1 - 2 20 23 OIlK-1.1
MPOYHOCThH U Ne 6,7
JKECTKOCTb.
[Tmockuit n3ruod. PI'P Ne5
Pacuers! Ha YK-2.3 Jlab. paboTsr
5 5 | npounocts u 1 - 2 21 24 | OIK-1.2 | No8.9,10,11
JKECTKOCTh
YK-2.1 Bormpocsr k
YK-2.2 3K3aMeHy
6 DK3aMeH - - - - 9 VK-2.3
OIIK-1.1
OIIK-1.2
Uroro: | 6 - 8 85 108

Ouno-3a0uynas ¢popma od6yuenus (O3PO) He peanuzyercs.
5.2. ConeprkaHue TUCIUTITUHBI
5.2.1. ConeprkaHue pa3AenoB IUCIUIUIMHBI (TUIAKTHYECKUE SIMHHIIBI).

Pa3zpen 1. BBogHnast yacrhb.
Tema 1: OCHOBHEBIE TTOHITHS.

OcHOBHBIC TIOHATUS H 3aa4uu KypcCa IO H3YUCHUIO HaHpH)KCHHO'I[G(l)OpMI/IpOBaHHOFO

COCTOSIHUS M pabOTOCIIOCOOHOCTH THUIOBBIX JJIEMEHTOB KOHCTPYKIHMI. OCHOBHBIE OOBEKTHI,
n3ydaemble B Kypce. PeaibHast KOHCTpYKITUS U ee pacueTHas Mojienb. [lorsitue o crepxne (Opyce).

BHemHue cuibl U MX KiacCUpUKaIUSL.
Tema 2. BHyTpeHHUE yCHIHs B TIOTIEPEYHBIX CEYEHUSAX CTEPHKHS.

Meton onpeneneHus BHYTPEHHUX YCWIMM. BHyTpeHHUE ycunus pu pacTsHKEeHUH-CKATHH,
npu KpydyeHud. BHyTpenHue ycunms npu usrube. uddepennumanbible ypaBHEHHUS paBHOBECHS

IIPSIMOJIMHEMHOTO CTEPIKHS.
Tema 3. Hanpsokenus u aedopmaru.

BuyTtpennue cwibl u HanpsbkeHusa. HanpspkeHust MojHble, HOPMAJIbHBIE, KacaTelbHbIE U
BbIp@XXEHHE Yepe3 HHUX BHYTPEHHHUX CHJIOBbIX ¢akropoB. Ilepememenuss u nedopmanuu.




Hedopmaruu TuHEHHBIE U YTIIOBBIE (CIBUTH). BHabl TpoCThIX AedopMaiinii CTepKHS: pacTsKeHUE-
C)KaTue, CABUT, KpyueHue, n3rud. Jlomyiienus o cBoiicTBax MaTepualia 3JIeMEHTOB KOHCTPYKITHI.

Pa3nea 2. PacTsizkenne-cxxkatue. PacueTsl Ha IPOYHOCTD M JKeCTKOCTb.

Tema 4. Hanpspkenus u jeopMaliuy pu pacTsHXKEHUN U CKATHH.

Hanpsokenus u aeopmanuu mpu pacTsDKEHUM W okaThd. 3akoH ['yka. Hampsbkenus B
CCYCHHUAX, HAKIIOHEHHBIX K OCU CTEPXKHS.

Tewma 5. McnibiTanuss MaTepuaioB Ha pacTsKEHUE-CKATHUE.

OneITHOE H3y4eHHE MEXAHMYECKUX CBOMCTB MAaTEpUAIOB IPU PACTSIKEHUM U CHKATHU.
JuarpamMmbl pacTsDKEHUs — CKAaTHA IUIACTMYHBIX M XPYIKHX MarepuanoB. 3akoH ['yka mpu
PacTSKEHUU U CKaTUU.

Tema 6. MeTo/ibl pacueTa CTPOUTENbHBIX KOHCTPYKIUH.

OcHOBHbIE TOHATHS O HMPOYHOCTU U KECTKOCTH. KpuTepum HacTymieHus INpeaesbHbIX
COCTOSIHUHM B 3aBHCHMOCTH OT CBOMCTB MaTepualia, YCIOBHHA pabOThl M Ha3HAYCHHUS KOHCTPYKLIUH.
MeTtoapl pacuera 1o IOIYCKAEMbIM HaPsKEHUAM, Pa3pylUAOUM Harpy3kaMm U IO IPEEIIbHBIM
COCTOSIHUSIM.

Tema 7. Ompenenenue nepeMerieHuil B 001IEM Cy4ae pacTsHKEHUS-CoKATHSL.

Omnpenenenue nepemMenieHU U nedopManuii A 3J€MEHTOB CTPOUTEIbHBIX KOHCTPYKLUH,
paboTaroUMX Ha pacTsDKEHHE U cKaThe. YciaoBHe >KecTKOCTH. OCHOBHBIE BUABI 3a1ad Ipu
pacuerax Ha XKECTKOCTb.

Tema 8. Ctarnuecku HeonpeaeaIuMble CUCTEMBI IPU PACTSKEHUU-CKATUH.

CraTtudeckd HEONpENeIUMbIE 3a/auydl IpU  PACTSKEHUH-CKaTUU. TeMneparypHble U
MOHTAKHbIE HaIIPSKECHUS.

Paznen 3. 'eomeTpuyeckue XapakTePUCTHKHU IJIOCKUX CeYeHU it

Tema 9. ['eoMeTprueckne XapaKTEPUCTUKH TNIOCKUX CEYCHUM.

HazHaueHne reoMeTpuueckux XapakTepuCTHK. CTaTMYecKHe, OCEBbIE, TOJSAPHBIA MU
HEHTPOOSKHBI MOMEHTHl HMHEpIHMH. 3aBUCHUMOCTb MEXAY MOMEHTaMH HWHEpPIUH IpH
IapaJuIeJIbHOM IIEPEHOCE OCEM.

Tema 10. BoruncieHne MOMEHTOB UHEPIIH CJIOKHBIX CEUEHUH.

3aBUCUMOCTh MEKJy MOMEHTaMU MHEPLUU MPH MOBOPOTE KOOPAMHATHBIX oceil. [ aBHbIE
OCH U TJIaBHbIE MOMEHTBI HHEpLUU. Pasnycsl HHEpLUU.

Pa3nea 4. Kpy4yenne. Casur. PacyeTsl Ha IPOYHOCTD M KECTKOCTb.

Tema 11. Kpyuenme. Cnasur. PacueTsl Ha NpPOYHOCT M KECTKOCTb. YMCTBIM CHBWI.
Kpyuenue crepkHell ¢ KpYIJIBIM IONEPEYHBIM ceueHueM. Pacdersl Ha mpouHocTs. OnpeneneHne
YIJIOB 3aKpy4YMBaHUs. PacueTsl Ha )KECTKOCTb.

Paznea 5. Ilinockuii u3ruod.

Tema 12. ITnockuii n3ru6. HopManbHble HanpsKeHUS.

BreiBon Gopmynbl s HOpMaidbHBIX HaNpsDKEHUN B TOINEPEYHBbIX cedeHHsx. PacueTsl Ha
MPOYHOCTH IO HOPMAJIbHBIM HANPSYKEHUSIM.

Tema 13. [Tnockuit u3ru6. KacarenbHble HapsHKEHUS.

KacatenbHble HampspkeHHMst Ui crjiomHbiXx cedeHuid (popmyna . M. XKypasckoro).
Pacnipenenenne kacaTeNbHBIX HaNnpsHKEHUH B ceueHHMsIX Oallok pasnuuHoil (opmbl. Pacyer Ha
IIPOYHOCTD.

Tema 14. [lepemenienust npu usruoe.

Hubdepennmanbaoe ypaBHeHHE ISl  (QYHKIIMM TPOruOOB W €€ PasHOBHIHOCTH.
HenocpencteenHoe unrerpupoBanue quddepeHansHoro ypaBHeHus. [ paHu4HbIe yCIoBUS.

Tema 15 MeTton HayanbHBIX TapaMETPOB.



Tema 16 Onpenenenue nepeMenieHnid B 0anKax dHEPreTHIECKUM METOIIOM.
Tema 17. Omnpenenenue nepemenieHud merogoM Makceemna — Mopa. Beiuucnenue
uHTEerpasia Mopa ¢ ucnosib3oBanueM (HOpMYIT YUCIICHHOTO HHTETPUPOBAHHSL.

5.2.2. Copeprkanue TUCHUTUIMHBI IO BUJAM y4eOHBIX 3aHATHH.

JleknuoHHbIE 3aHATHSA
Tabmuna 5.2.1

Ne Homep O0newMm, vac.

o/ paznena 000 300 Tema nexiuun
JHCIATUTHHB
1 1 2 0.5 OcHOBHbIC TOHATHS. BHYTpeHHUE yCHITHS B MOMEPEUHBIX
CCUYCHHSAX CTEPIKHSL.
2 1 2 0,5 Hanpsbxenust u neopmaruu.
Hampspxenus u neopMaiyy Ipi pacTSHKCHUH U CKATHH.
3 2 2 1 VcnplTaHus MaTepHuasoB Ha pacTshKeHUe-cxxaTue. MeTossl

pacyera CTPOUTENIbHBIX KOHCTPYKIUI.

OnpeieneHune nepeMenienuii B 00IIEM CITy4ae pacTsKEHHS -
4 2 2 1 cxkarus. CTaTHIECKH HEOTIPEIETUMBIE CUCTEMBI TIPH
PACTSIKEHUH-CHKATHH.

FeOMCTpI/I‘IeCKI/Ie XapaKTCPUCTHUKHU IIIOCKUX CCUCHHI.

> 3 2 ! BeruncieHrie MOMEHTOB HHEPIIUH CJIOKHBIX CEYEHHH.
6 4 2 0,5 Kpydenne. CnBur. PacueTsl Ha MPOYHOCTH U KECTKOCTb.
7 4 2 05 [Tnockuit n3rnd. HopmaneHeie HanpsokeHus. [Inockuit n3rud.
' KacaresbHble HanpsKeHHs.
8 5 2 0,5 [Nepemerienus npu nzrude. MeTo HavaIbHBIX TAPAMETPOB
OmnpeneneHre nepeMenieHUi B 0alKkax JHEPreTHUECKUM
9 5 2 0,5 MetonoM. OmpeneneHre nepeMeneHnii MeTogoM MakcBeia —
Mopa.
HUroro: 18 6
IIpakTHYecKkue 3aHATHA
HpaKTI/I‘leCKI/Ie 3aHATUA y‘Ie6HLIM IJIaHOM HEC MPEAYCMOTPCHBI.
JlaGopaTopHble padoThI
Tabnuna 5.2.3
Howmep O0newMm, gac.
3aHsaTH 3
o No i/ pasnena 000 300 HanmenoBanue nabopaTopHOH paboTh
JCLHUILTHHBI
JIa6.pa6. Nel. MicriplTaHre MaTepraoB Ha PacTsDKEHUE
1 1 2 0,5 HaIpsKEHUe
3ammra 1o 1a6.pad.Nel.
2 1 2 05 HcnpiTanne MaTepuanoB Ha pacTsDKEHHUE HAPSDKEHHE.
3 5 9 0.95 JIa6.pabNe2. Onpenenenne MOAYIsI MPOIOJILHOMN YIIPYTOCTH U
! koaddunmenta [Tyaccona
4 2 2 0,25 JIa6.pa6.Ne3. Onpenenenne MOLyJIst CABUTA
5 5 9 0.5 3amuTa 1ab.padoT Ne2 n Ne3.
6 5 9 0.5 Jla6.pabNed. VictipiTaHue nepeBIHHBIX 00OPA3IOB Ha C)KaTHe
BJIOJIb BOJIOKOH M TIOTIEPEK BOJIOKOH
7 2 2 0,5 3ammra y1a6.paboTel Ned: VccnenoBanne HanpsHKEHHO-




Je(opMHPOBAHHOTO COCTOSIHUS B CTEPXKHE NPHU KPYISHHN
8 3 2 0,5 JIa6.pa6.Ne5. OmnpeneneHue yria 3aKpydUBaHNsT CTEPIKHS
9 3 2 0,5 3ammra mab.pabd Ne5 . + prp.
10 4 2 0.25 Jla6.pabora Ne6 OnpeneneHre HOpMaIbHBIX HANPSDKEHUH B
' MOTIEPEYHOM CEUCHHH OaJIKU TPH IPSIMOM YHCTOM HU3rHOe
11 4 2 0.95 Jla6.pabota Ne7. Onpenenenue nporuba 1 yriia noBopoTa
' Oanku npu n3rude
12 4 2 0,5 3ammuTa 1a6.pad.Ne6 ,7.
13 5 2 06 Jlab.paboTa Ne8 VccnenoBanne mIOCKOTO HATIPSHKECHHOTO
' COCTOSIHUS
14 5 2 06 Jla6.pabora Ne9 OnpeneneHue HanpsHKEHUI U epeMeIleHHH
' B Oaske mpu KOCOM U3rnde
15 5 2 0.6 JIa6.paboTa Nel0 HccnenoBaHue BHEIICHTPEHHOTO
! PaCTSDKEHUS CTEPIKHS
16 5 2 0.6 Jla6.pabota Nell [IpumeHeHHe TpUHIKTIA B3aUMHOCTH
! TepeMeIIeHIH K TOCTPOCHUIO U30THYTON OCH OalKu
17 5 2 0,6 3amura 1a6.padot Ne9,10,11.
Uroro: 34 8
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabnuua 5.2.4
Homep O06bem, vac.
Ne /m paszena Tema Bun CPC
JUCHUIIINHBI 020 300
Beinonnenue
pacyeTHO-rpadMyecKuX
pabor,
MOJrOTOBKA K Jiah.paboTam,
1 1 4 4 BBognas dacTb paboTa ¢ cCOBpeMEHHBIMH
KypHaJIaMH(3JIEKTPOHHBIMH 1
TIeYaTHBIMH), CO3/1aHNE
WHTEJIIEKT-KapT
2 Pacrsxenue-cxxatue. Beinonnenue
PacueTs! Ha IPOYHOCTH U pacueTHO-TpaduIecKux
JKECTKOCTb. pabor,
) 4 20 MOJrOTOBKA K Jiah.paboTam,
paboTa ¢ CoBpeMEHHBIMHA
KypHaJIaMH(3JIEKTPOHHBIMH 1
TICYaTHBIMH), CO3/1aHNE
WHTEJIIEKT-KapT
3 I'eomeTpuyeckue BrinonneHue
XapaKTEPUCTUKH INIOCKHUX pacueTHO-TpapUIECKUX
cedeHuit pabor,
3 4 20 MOJITOTOBKA K J1ab.paboTam,
paboTa c COBpeMEHHBIMH
KypHaJIaMH(3JIEKTPOHHBIMH 1
TIeYaTHBIMH), CO3/IaHNE
MHTEJIIEKT-KapT
4, Kpyuenue. Casur. Beimonuenue
4 4 20 Pacuetsl Ha poYHOCTH U pacdeTHO-rpaduuecKux
JKECTKOCTb. pabor,
MOJITOTOBKA K J1ab6.paboTam,




paboTa ¢ COBpeMEHHBIMHU
KypHaIaMU(JICKTPOHHBIMU U
TIeYaTHBIMH ), CO3IaHHE
MHTEIJICKT-KapT

5 ITnockwmii n3ru6. Pacuerst Brinonnenue
Ha MPOYHOCThH U pacdeTHO-rpaduIecKux
KECTKOCT. pabor,
MOJITOTOBKA K Jiah.paboTawm,
paboTa ¢ COBpEeMEHHBIMHU

=

KypHaIaMU(JICKTPOHHBIMH
TIeYaTHBIMH ), CO3IaHHE
MHTEIJICKT-KapT

OKk3aMeH DK3aMeH [MoxroToBka Kk ycTHOMY
JK3aMeHy

Uroro: 56 94

5.2.3. IlpenonaBaHue JAWUCUUIUIMHBI BEAETCA C IPUMEHEHHEM CJEIYIOIIMX BHUIOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:

- Cos3ganue HWHTE/UIEKT-KApT: BMECTO IIE€PENMUCHIBAHUSA HH(DOpMAMKA CO CIAWI0B WK
MEXaHHYECKOTO KOHCIIEKTHPOBAHHMs OOY4YaromKecs: MPpUOOpPETAr0T HaBBIK PabOThI C GOJBIINM
o0beMoM uH(poOpManuu. bojee mogpoOHO O HALIEM ONBITE MPUMEHEHHUS 3TOW METOAUKU B
npemnogaBanuy cornpomara https://mir-nauki.com/73PDMN620.html.

-Pabora ¢ coBpeMeHHBIMHU 0a3aMH HAyYHBIX KYPHAJIOB Pa3HON HalpaBICHHOCTH, pabora ¢ 6azamMu
HayuHbIX craTeii u matentoB (https://scholar.google.ru, https://elibrary.ru wu Tt.1.): morpyxenwue
00yJaroNMXCss B pealbHOE MPUMEHEHHE U3y4aeMbIX TEOPETHUYECKUX MaTepHalioB, PACCMOTPEHUE

Pa3IMYHBIX HaNpaBJeHUIN HAayKu, OPUEHTAIUsl B BBIOOpE CBOETO Oyayliero HampasiieHUs(poduiis
) MH)KEHEPHOM JESITEeIbHOCTH;

- Komangnas pabora B MUHH- rpynnax;

-Munu- Kondepenuuu, kak 3amura 1ad.padot : YMeHue Npe3eHToBaTh CBOM MBICIH U UJIEU

- OKCIEpHUMEHTBI, COINOCTABIEHUE C TEOpUEH, pa3BUTHE YMEHUs AaHAJIU3UPOBaThb [AHHBIE M
CHUHTE3UPOBAThH UICH.

6. TemaTHKa KypPCOBBIX padOT/IPOEKTOB
KypcoBsie paboTHI/TIPOEKTHI YIEOHBIM TIJIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJibHBbIe padoThI
KonTtponbHble paboThl A7 3204HON (POPMBI 00YUEHUSI.

7.1. Metoauyeckue yKka3aHusl JIJIsl BBIIOJIHEHUSI KOHTPOJIbHBIX paboT.
KonTtposnbHble pabOThl BBIOTHSIOTCS B OTJENBHOW TeTpaau. TpydoeMKOCTb BBINOJHEHHS OJHOM
paboThI cocTaBisieT OT 2 10 4 yacoB
7.2. TemaTHKa KOHTPOJIBHBIX PadOT.
Conpomuenenue mamepuanos
1.IlocTpoeHne 3m0p MNPOJOJIBHBIX YCWIMH, HANpPsYKEHUN W NEPEMEUICHUN IPU PaCTSKEHUM —
CKaTUU CTEPXKHS IEPEMEHHOTO MOMEPEYHOTO CEUEHUS
2. OnpezneneHre reoMeTPHUECKUX XapaKTePUCTUK COCTaBHOTO CEUEHUS.
3.M3ru6 ©Oanok. IlocTpoeHHWe »HSmIOp TEPEepPE3BIBAIONMX CHJI W HM3THOAIONUX MOMEHTOB.
OmnpezneneHue pa3MepoB TIONEPEYHOrO CEUeHUs pa3nu4Hoil ¢opmbl. Pacuer pomyckaemoit

Harpys3KH.


https://mir-nauki.com/73PDMN620.html
https://scholar.google.ru/
https://elibrary.ru/

8. OueHka pe3yJIibTaTOB OCBOECHHS THCIIUIIHHBI
8.1. Kputepun OlLIEHUBAaHUS CTEMEHU IOJTHOTHI M KA4eCTBa OCBOCHHUS KOMIICTCHIIMH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yiibTaTaMu 00ydeHus npuBeaeHb! B [Ipunoxennn 1.
8.2. PeliTuHrOBas cHmcTeMa OIEHWBAaHUS CTENCHW TOJHOTHI W KAadecTBa OCBOCHUS
KOMITETCHIIMH 00yJaromuxcs 09Hor popMbl 00ydeHusl npeacTaBieHa B Taosmie 8.1.

Tabmuma 8.1
. KonuuecTso
Ne n/mt Buapl MeponpusTHi B paMKaX TEKYILEro KOHTPOJIS
0auioB
1 Texymias aTTecTanus
1 Brimonnenue nadoparopnoii pabotet Nel. McnibiTanue MmaTepuaioB Ha 0...5
pacTshKeHUE HalpsDKEHUe
2 Brimonmaenune pacuetHo-Tpaduaeckoit pabotst Nel. IToctpoenne amrop 0...5
IIPOJIOJIBHBIX YCUIIMM, HAIIPSDKEHUH U ITIEpEMELICHUN IIPU PACTSDKEHUH —
C)KaTUH CTEPIKHS IIEPEMEHHOT0 IONEPEYHOT0 CEUCHUS
3 Breimmonnenue nabopaTopHoii padotel Ne2. OnpenencHre MOLys 0...5
NPOIONILHON ynpyrocTH u koddurmenta [Tyaccona
4 Brimonmaenune nabopatopHoit pabotel Ne3. OnpeneneHre MOy CABUTA 0...6
5 Brimonmaenne pacuetHo-Tpaduaeckoit pabotsl Ne2. Ctarndecku 0...5
HEeOoMpeeTMbIE CUCTEMBI pacTsKeHus cxkaThs. OnpeaeneHne pasMepoB
MIOTIEPEYHBIX CEUCHUH CTep KHEH MPH 3aAaHHOM JOIyCKaeMOM HalpsDKEHUH
HUTOTI'O 3a nepByI0 TeKyIyI0 aTTeCTALMIO 0..26
2 TeKyIas aTTecTaIus
6 Brimonaenune nabopatopHoii padotsl Ned. MccrenoBanue HapsHKeHHO- 0...5
e OpPMUPOBAHHOT'O COCTOSIHUS B CTEPXKHE NPH KPYUCHUHU
7 Brimonaenne nabopatopHoi pa6oTel NoS. Onpenenenue yria 3aKpyIrnBaHus 0...6
CTEpKHS
8 Brimonuenne pacuetHo-rpaduueckoit padotsl Ne3. «I'eomerpuyeckue 0...10
XapaKTEePUCTUKHU TUIOCKUX CEUSHHI»
9 Brimonnenne nadoparopuoii padoter Ne6 Onpenenenrne HOpMalbHBIX 0...5
HaNpsDKEHUH B IONIEPEYHOM CEYEHHUHU OAJIKM NP MPSIMOM YHCTOM H3ruobe
10 Brimonnenue nabopaTopHoii padotel Ne7. OnpeneneHue nporuda u yria 0...6
MOBOPOTA OaJIKK MpH U3ruoe
11 Brimonnenue pacuerHo-rpaduueckoit paboTsl Ned. «PacueTsl Ha IPOYHOCTD 0...10
Y JKECTKOCTb MIPU KPYUSHHUI)
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALMIO 0..42
3 TeKyias aTTecTanus
12 Brimonnenue nadoparopuoii padotel Ne§ MccienoBanue miockoro 0...6
HAIPSKEHHOTO COCTOSTHUS
13 Brimonnenue naboparopHoii padbotel Ne9 Onpenenenue HapsoKeHUR U 0...5
nepeMeIeHnii B 0aJike Tpu KOCOM U3rHoOe
14 Brimonnenne nabopatopaoit padotsl Nel0 MccnenoBanie BHEIEHTPEHHOTO 0...6
PacTSHKEHUS CTEPKHS
15 Brimonuenne naboparopHoii padotel Nell [Ipumenenue npuHmna 0...5
B3aUMHOCTH TIEpEMEIICHNH K MOCTPOCHUIO U30THYTON OCH OaIKU»
16 Brimonnenue pacuetHo-rpaduueckoit padotsl NeS. M3rub Gainok. 0...10
[MocTpoenue 3miop nepepe3bIBAIONINX CHIT U H3TUOAIOIIMX MOMEHTOB.




Omnpe/eneHre pa3MepoB MOMEPEYHOTO CEUCHHS pa3inuyHoi (opMel. Pacuer
JIOITyCKaeMOM Harpy3Ku

HUTOI'O 3a TpeThI0 TEKYUIYI0 ATTECTALUIO 0..32

BCEI'O 100

PeliTHHrOBasi cCTEMa OL[CHUBAHUS CTEIICHH MOJHOTHI M KQUeCTBA OCBOCHHSI KOMITCTCHIIHIA
o0yyaromuxcst 3a04HOM (hopMbl 00ydeHHS MpecTaBleHa B Tabuie 8.2

Tabmuna 8.2
Ne Buapsl MmeponpusThii B paMKax TeK €I'0 KOHTPOJIA KomraecTso
1/ A potp P yi P 0amioB
1 BrimonmaeHre KOHTPONBHBIX paboT Ne 1, 2 (PacTsmkenue-cxxatre. Pacuetsr Ha 40
MMPOYHOCTH U )KCCTKOCTI))
5 Beimosnaenne koHTposibHO# padoTsl Ne 3 (I'eomeTpuueckue XapakKTepUCTUKU 20
ITIOCKUX CEUEHHU)
3 BeimosHeHrne KOHTpostbHO# paboTel Ne 4 (Kpydenue. PacueTsl Ha MPOYHOCTD U 20
KECTKOCTD)
4 Beimosaenne KoHTposibHO# paboTsl Ne 5 (Tlnockuit u3ru6. Pacyers Ha 20
MIPOYHOCTH)
BCEI'O 0-100
9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHne THCIIUIITHHBI
9.1. IlepeueHb pekOMEH1yeMOil IuTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemennble mpodeccuoHanbHble 0a3bl JTaHHBIX U MH(GOPMALMOHHBIE CIIPABOYHBIC
CUCTEMBI :
1. DnexrtpoHHas o6ubnnoTeka TroMeHCcKoro WHAYCTPUATIHLHOTO YHHUBEpPCUTETA
http://webirbis.tsogu.ru/
2. Hayuno-texamueckas OuoOmmoreka ®I'AOY BO PI'Y Hedtn um raza (HUY) um. U.M.
['yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/
3. Hayuno-texnuueckas Oubmumoreka ®I'bOY BO «YIT'HTY» u ®I'BOY BO «TromeHckuii
UHIyCTpHaIbHbIH yHUBepcuTeT» http://bibl.rusoil.net
4. Hayuno-texuuueckas 6udbnuoreka ®I'bOY BO «YI'TY» u ®I'bBOY BO «TromeHckuii
WHTyCTpHaibHbIH yHuBepcuteT» http:/lib.ugtu.net/books
5. Hayunas snexTpoHHas 6ubnnoteka «eLibrary.ru»
6. KoHcynmpTaHT cTyaeHTa <«DNeKTpoHHas Oubnmoreka TexHuueckoro BY3a» (000
«[Tomutexpecypce») http://www.studentlibrary.ru
7. OBC IPRbooks (OO0 Kommanwus «Aii [Tu Ap Menuay) http://www.iprbookshop.ru/
8. OBC Jlans (OO0 «M3natensctBo JIAHDBY) http://e.lanbook.com
9. BBC BOOK.ru (000 «KuoPyc meauax) https://www.book.ru
10. 9BC IOPAUT (OO0 «dnekrponHoe u3arenscto FIOPAMT») www.biblio-online.ruy,

WWW.urait.ru

9.3. JluneH3noHHOe U CBOOOJHO pPacHpOCTpaHseMOe MporpaMMHoe oOecreueHue, B T.d.

OTEUECTBEHHOT'O MPOU3BOJICTBA(NEPEYUCTIUMD).



http://webirbis.tsogu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://www.biblio-online.ru/
http://www.urait.ru/

- MS Office Professional Plus;

- Windows.
- JIupa CAIIP
- Autodesk AutoCAD

10. MaTepuaJbHO-TeXHHYECKOE 0O0ecnevyeHue TUCIUILTUHbI

HOMCH_IGHI/IH AJI IIPOBEACHUA BCECX BHUIOB pa6OTBI, MpEAYCMOTPCHHBIX y‘Ie6HI:IM IIJIaHOM,
YKOMILICKTOBAHbI HCO6XO,Z[I/IMBIM O60py,HOBaHI/IeM U TEXHUYECKHMMU CPEACTBAMU 06y‘IeHI/I$I.

Olecne4yeHHOCTH MaTEPUAJIbHO-TeXHUYECKHUX ycaoBuii peanusanuu OIIOII BO

Tabmuua 10.1

Ne
n/n

HanmeHoBaHue yueOHBIX
MIPEIMETOB, KypCOB, TUCIUIUINH
(Momymeit), mpaKTUKH, MHBIX
BUJIOB Y4€OHOH JIeSTEIBHOCTH,
MIPETYCMOTPEHHBIX YIEOHBIM
IUIAaHOM 00pa30BaTeIbHOM
MPOTPaMMBI

HaumeHoBaHue MOMEIICHUH JIJIs
MIPOBE/ICHUS BCEX BUJIOB YUEOHOM
JeSITENIbHOCTH, MTPEIYCMOTPEHHOM

y4eOHBIM INIAHOM, B TOM YHCJIE IOMELICHUS

VIS CAMOCTOSITEIIBHOM PabOTHI, €

YKa3aHHEM IepeYHs] OCHOBHOTO

000pynoBaHus, y4eOHO- HATIISIHBIX
rocoouit

Anpec (MECTOMOIOKEHNE ) TOMETIEHUI
JULSL IIPOBEJICHUSI BCEX BUAOB yueOHOI
JIeSITeNbHOCTH, MTPEyCMOTPEHHOH
y4eOHBIM ILIAHOM (B CIydae peaan3aluu
00pa3oBaTesIbHOM MPOTrPaMMBbI B CETEBOM
(hopMe TOMONTHUTENIBHO YKa3bIBaeTCs
HaMEHOBAHHE OPTaHU3AINH, C KOTOPOH
3aKJII0YEH JIOTOBOP)

1 [CompotuBnenue maTepuanoB

JIeKIIMOHHBIE 3aHATHUSA:

Y4eOHas ayIUTOpHS IS IPOBEICHUS
3aHATHUH JEKIIMOHHOTO TUIIA; TPYIIIOBBIX
Y MHIUBHUYaJTbHBIX KOHCYIbTAIIHN;
TEKYLIEero KOHTPOJIS U IPOMEKYTOUHOM
aTTEeCTalNH,

OCHAaIIIEHHOCTb:

YyeOHast MeO€Ib: CTOJIBI, CTYJIbs, TOCKA
ayJIUTOpHAsI.

KomMmmbroTep B KOMILIEKTE, POEKTOP,
MIPOEKIIOHHEII SKpaH.

625001, TromeHckas 001acTh, T.
Tromenb, yi. MensHUKaMTE 1.72

JlaGopaTopHBbIe 3aHATHS:
VYueOHas ayuTOpUs 1JIsl HPOBEICHUS
3aHATHH CEMUHAPCKOTO THIIA
(;tabGopaTopHbIe 3aHATHUS ); TPYIIIOBBIX U
WH/IMBUIyaJIbHBIX KOHCYJIbTALINI;
TEKYILEro KOHTPOJIS K IPOMEKYTOYHOU
aTTecTanuy, YdeOHas sabopaTopus.
OCHaIIIeHHOCTB!

YuebHas MeOellb: CTOJIBI, CTYJIbS, IOCKa
aynutopHas. JlabopaTopHbie YCTaHOBKH-
A.059

625001, TromeHCcKast 00J1aCTh, T.
Tromensb, yin. MenbHukaiTe 1.72

«COITPOTUBJIEHUE MATEPUAJIOB».

11. MeToanyeckue ykazanus no opranusanuu CPC

11.1. Meroandeckue yKazaHusl MO MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHSM.
PYKOBOJCTBO K PEIIEHUIO 3AAY ITO MEXAHUKE. Vuebnoe nocooue E.I'.
['peunn, C.B. fxy6osckas, H.A. Kpusuyn, O.JI. Ymanckas, E.}O. BanoBa
IHOAI'OTOBKA K UHTEPHET 3K3AMEHY 110 IMCHUIUJIMHE «COITPOTUBJIEHUE
MATEPUAIJIOB». Memoouueckue yxazanus O.JI. Ymanckas, E.I'. I'peunn, H.A. KpuBuyn

Memoouueckue YKazanus  IJid CaMOCTOSTEIbLHOM

pabotel mo um3ydenuio kypca «COITPOTHUBJIEHUME MATEPUAJIOB». O.JI. Ymanckas, E.I.

I'peunn, H.A. KpuBuyn

JIABOPATOPHBIN ITIPAKTHUKYM 10 COITPOTUBJIEHUE MATEPUAJIOB. YVue6noe

nocooue. O.J1. Ymanckas, E.T.

I'peunn, H.A. KpuBuyn




PACUYHETHO-TPAOUYECKUE 3AJAHUA 110 KYPCAM COITPOTUBJIEHUE
MATEPHAIJIOB, [TIPUKJIAJTHASI MEXAHUKA JIJI1 CTY JEHTOB OYHOI 11 3BAOYHOM
®OPM OBYYEHUMA OBIIETEXHUYECKOI'O ITPOD®UIIA (paznen Nel). Memoouueckue
yrazanus. b.A. T'ynses, FO.E. SIky6oBckwii.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHU3alui CaMOCTOSITENIbHOM paOOThI.

CamocrosiTenbHass paboTa OOydYarOIUXCsl 3aKIIOYaeTcs B IOMYYEHUM 3aaHuil (TeM) y
npenoAaBaTens Uil UHAUBUIYAJIbHOrO ocBoeHus. [IpenonaBarens Ha 3aHATHM JAET PEKOMEHAALMH,
HEeoOXOMMbIE ISl OCBOCHUSI MarepHuana. B xone caMocTosTenbHOM paboThl 00ydaromuecs 10JDKHBI
U3y4YUTh TEOPETUUECKUI MaTepuai IO pas3zenaM M NOATOTOBUTH JOKJIAJ U MPE3CHTALMIO MO0 TeMaM
pa3aenoB AUCLUUIUIMHBL U IMyOIM4HO 3amuTUTh €€ Ha 3aHaTud. OOydaromuecs AOJDKHBI MOHMMATb
coZiep KaHHE TEOPETUUYECKOT0 MaTepraia (3HaTh ONpe/IeNIeHHs IOHATUM, YMETh pa3bsICHUTDH 3HAUCHUE U
CMBICIT JTFOOOTO TEPMHHA U T.I1.).

«COITPOTUBJIEHUE MATEPUAJIOBY». Memoouueckue ykaszanus i CaMOCTOSITEIbHOM
pabotel no m3ydenuto kypca «COIIPOTUBJIEHUE MATEPUAJIOB». O.JI. Ymanckas, E.I'.
I'peunn, H.A. KpuBuyH



H.TIaHI/IpyeMBIe pe3yJabTaThbl Oﬁy‘leHHH IJIA Q)OPMHpOBaHHﬂ KOMIICTCHIUHA U KPUTEPUHU UX OLCHUBAHUSA

Juctumnaa: ConpoTUBJIEHHE MATEPUATIOB

Kon, cnenmansrocts: 15.03.01 MammHocTpoeHue
Hanpasnennocts: (TexHOIOrHM MPOM3BOJACTBA, PEMOHTA M SKCIUTyaTallii B MAIIIMHOCTPOCHUH).

[Ipunoxenue 1

KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun oneHnBaHus pe3yabTaTOB 00yUeHHUs

Kon
HMHIMKATOpa AOCTHKEHUS e3yJIbTaTa 00YICHUS 110
KOMIICTCHIIUH P pesy y 1-2 3 4 5
KOMIIETEHIINH JUCIUTITUHE
He cnocoben YMeeT npoBOUTh
3uats (31): MeTouKy YMeeT npoBOUTh aHAIU3 N
MIPEICTABIATh . aHaIIN3 TIOCTABICHHOM YMeeT IpoBOAHUTH
TIPOBEICHUS aHAIH3a MIOCTaBJICHHOH IeTHN U .
. TIPOBOJIUTH aHAITN3 1end u GopMyIHpOBaTh aHaJIN3 TIOCTAaBICHHOM
MTOCTaBJICHHOH TIETH U . (dbopmMynHpoBaTh
MTOCTaBJICHHON TICTTH COBOKYITHOCTB ey u GopMyIHpOBaTh
dopmynHpyeT COBOKYITHOCTB
1 GOpPMyYITHPOBAThH B3aMMOCBSI3aHHBIX 33/1a4, | COBOKYIHOCTb
COBOKYITHOCTB B3aMMOCBSI3aHHBIX 337134,
COBOKYITHOCTB KOTOpPBIE HE00X0AUMO B3aMMOCBSI3aHHBIX 337134,
B3aMMOCBSI3aHHBIX 33134, KOTOpPBIE HEOOXOAUMO
B3aHMOCBSI3aHHBIX PEIIUTh I ee KOTOpPBIE HE00X0AUMO
KOTOpPBbIC HEOOXOAUMO pelmTh JIs ee
3aja4, KOTOpbIe JIOCTHXKEHUS, TOTyCcKast peluTh IS ee
peluTh I ee JIOCTHXKEHUS, TOTyCKast
HEO0XOIMMO PEIINUTh HE3HAUYUTEJIbHbIE JIOCTIKEHUS 6€3 OmMOoK
JIOCTHKEHUSI. 3HAYUTENIbHBIE OIIMOKH
JUIsl €€ JOCTUXKCHHUS. OMMOKH
N Xopo1io BrageeT
He Bnageer Bnaneer meroaukoit . B coBepiueHnctBe Biajgeer
. METOJIUKON TIPOBEICHIS o
YK-2.1. IlpoBoaut ananus YwMmerts (Y1): npoBOInTH METOAUKOHN MIPOBEJICHUS aHAIN3a o METOJMKON MPOBEACHUS
. N . aHaJM3a MMOCTAaBICHHOM .
ITOCTaBJICHHOH IIETN U aHaJIN3 IIOCTABJICHHOM NPOBEEHHS aHAJIN3a | MOCTaBJICHHOH I U T O — aHaJIN3a MMOCTAaBJICHHON
(hopMyIHpYyeT COBOKYITHOCTh ey u GopMyIupyer ITOCTaBJICHHON TSN bopmynupyeT COBOKyHH(f)CTz Py ey u GopMyIupyeT
B3aMMOCBSI3aHHBIX 33144 COBOKYITHOCTB 1 He hopMyIHpyeT COBOKYITHOCTh COBOKYITHOCTB
YK-2. Aat, yn (bopmympy yn B3aMMOCBSI3aHHBIX 33134, yn

KOTOpbIC H€06XOZ[I/IMO PeHInThb
JJIAA €€ JOCTHIXXCHUA.

B3aMMOCBA3aHHBIX 3a/1a4,
KOTOpbIC H€O6XOZ[I/IMO
PEUINTb AJId €€

COBOKYITHOCTb
B3aMMOCBA3aHHBIX
3aJa4, KOTOPbIC

B3aMMOCBsA3aHHBIX 3a/1a4,
KOTOpbIC HCO6X0,I[I/IMO
PCUINTDL AJI €€

KOTOpbIC HCO6X0,I[I/IMO
PpeUINTDb AJIA €€
JAOCTUIKEHUS, NOITyCKas

B3aUMOCBA3aHHBIX 3a/1a4,
KOTOpbIC H€O6XO,HI/IMO
PEUINTL AJIA €€

OCTHKEHUSI. HEO0XOIUMO PEINTh OCTHIKEHUS, IOIyCcKas psi OCTHKEHUS

A A P A » 1oty P HesnaunTensbie A

JUIST €€ TOCTHOKEHUS OILINOO0K

OMMOKN

Bnagets (B1): meToaukoii

He criocoben
NIPOBEJCHUS aHAIIN3a BEIODATE HemoncTpupyet JemoHcTpupyet Jemonctpupyer
ITOCTaBJICHHON IIETN U onTI/II)ManLHLH?I OT/IeNIbHBIC 3HAHUSA JIOCTAaTOYHBIC 3HAHUS HCYEPIBIBAIOIINE 3HAHUS
¢dopmynmHpyeT S S — METOJMKH BbIOOpa METOJMKH BbIOOpa METOJHMKH BEIOOpa
COBOKYITHOCTB P ONTUMAJIFHOTO CTI0c00a ONTHUMAJIFHOTO CTI0c00a ONTHUMAIIFHOTO CTI0c00a

B3aUMOCBSI3aHHbBIX 337134,
KOTOPBIEC HEOOXOAUMO
pELInTh IS ee
JOCTHKEHHSI

3aJa4, UCXOAs U3
HMEIIUXCA
pecypcoB
OrpaHUYEHHUH

peleHus 3ajau, HCX0As U3
HMEIOIINXCSI PECYPCOB U
OrpaHUYEHUH

peleHus 3aga4, UCX0Ast
U3 UMEIOLIUXCS] PECYPCOB
U OTpaHUYEeHUN

peleHus 3a1a4, UCX0As
U3 UMEIOIUXCSI PECYPCOB
U OrpaHUYECHUN

3uaTth (32): METOAUKY

He ciocoben

YMeeT BHIOMpATh

YMeeT BHIOMpATh

YMeeT BHIOUpATh




VYK-2.2 BeiOupaet onTUManbHbIH
crnoco0 pelieHus 3a1ad, UCXOAs
U3 UMEIOIUXCS PECYPCOB U
OrpaHUYEHUN

BBIOOpA ONTHMATBHOTO
croco0a perieHus 3aaad,
HCXOJISl U3 UMEIOIINXCS
PECYPCOB M OrpaHUYEHUI

BBIOUpATH
ONTUMAaIbHBIN
Croco0 penreHus
3a/1a4, UCXOJs U3

OITUMAJILHEIN CII0CO0
pelIeHust 337124, UCXOs U3
HMEIOIIUXCS PECYPCOB U
OrpaHUYEHUi, TOMmycKas

OITUMAJLHEIN CII0CO0
pelleHHs 33124, HCXOIsI
U3 UMCIOIUXCS PECYypPCOB
U OTPaHUYECHUH,

ONTUMAJILHBIN CIOCO0
pelIeHUs 3a1a4, UCXOIs
U3 UMCIOIIUXCS PECYypPCOB
U OrpaHUYeHUH 6e3

HMEIOIIHIXCS 3HAYHTEIbHBIE OMINOKU JOIyCcKasi ommboK
pecypcoB u HEe3HAYHUTEIbHBIC
OrpaHUYCHIH OIINOKH
Xopo1o BrajgeeT
He Bmageet p N &
. . METOJIMKOH BBIOOpa B coBepuieHcTBE BrageeT
METOJMKOH BEIOOpa Brageet MeTonukoit .
Ywmers (Y2): Beibupats ONTUMAIIFHOTO CII0CO0a METOIHMKON BEIOOpa
ONTUMAJEHOTO BBIOOpA ONITUMAIEHOTO

ONTHMAJIBHBIH CIIOCO0
peuicHuA 3aga4, UCXOoas U3
HMEIOIIIXCS PECYPCOB U

criocoba pereHust
3aj1a4, UCXO/S 13

crocoba penieHus 3anad,
UCXoaA U3 UMCHOIIIUXCA

pelenus 3a1a4, HCX0as
U3 UMEIOLIUXCS PECYPCOB
U OTPaHUYECHUH,

ONTUMAIIFHOTO CTII0co0a
peuIeHus 3a1ad, uCXos
13 UMEIOIUXCS PECYypPCOB

. HMEIOIIUXCS pecypcoB U OrpaHHYCHUH, .
OTpaHUYCHUU JO0ImyCKasd " OrpaHUYCHUHU
pecypcoB u JTOITyCKast Psi OLITHOOK
o HC3HAYNTCIIBHBIC
OrpaHUYCHUH
OIIMOKU
He cnocoben JemoHcTpupyet JemoncTpupyer Jemonctpupyer

Bnagets (B2): meToaukoi
BBIOOPA ONTUMAIIBHOTO
crocoba peleHus 3a1ad,

aHATN3UPOBATH
JIEHCTBYIOILETO
3aKOHO/ATENLCTBA U
MIPABOBBIX HOPM,

OTZENIbHBIC 3HAHUS
METOJI0B aHAIN3a
JIEHCTBYIOILETO
3aKOHOIaTeNIbCTBA U

JIOCTATOYHBIC 3HAHUS
METOJIOB aHAJIH3a
JIEHCTBYIOILETO
3aKOHOIaTeNIbCTBA U

HCYCPIIBIBAIOIINE 3HAHUS
METO/IOB aHAIN3a
JIEHCTBYIOIIETO
3aKOHOATeNIbCTBA U

VYK-2.3. Ananusupyer
JIeHCTBYIOIIEE 3aKOHOATEIILCTBO
U TIPaBOBbIE HOPMBHI,
peryiupyromnye 00J1acTh
poeCCHOHATBHOM
JIeSTeIbHOCTH

UCXOJISl N3 UMEIOIIUXCS PETYIHUPYIONINX MIPABOBBIX HOPM, MIPABOBBIX HOPM, MIPABOBBIX HOPM,
pecypcoB 1 OrpaHUYEHHUN obJsacth PETYIHpPYIONINX 001acTh PETYIHPYIONINX 00JacCTh | PEryJupyOmuX 00JacTh
npodeccuoHaTbHOM podecCHOHANBHOM podeccHOHaNbHOMI podeccuoHaIbHOI
JACATCIBHOCTH. JACATCIIBHOCTU JACATCIBHOCTU JACATCIBbHOCTU
He cnocoben YMeeT aHaJIU3UPOBATh
YMeeT aHaIU3UPOBATh . YMeeT aHaJIM3UPOBaTh
3Hatb (33): MeTobI aHaJU3UpOBaTh . JIEUCTBYIOIIIEE .
. o JelicTBylolee JIeHCTBYIOIIIEE
aHaiM3a JIeiCTBYIOIIETO JICUCTBYIOIIIEE 3aKOHOJIATENILCTBO U

3aKOHOJATENbCTBA U
[IPaBOBBIX HOPM,

3aKOHOJAAaTCJIBCTBO U
IIpaBOBbIC HOPMBI,

3aKOHOJATeIbCTBO U
MIPaBOBBIE HOPMBI,
peryIupyroume 001acTb

IIPaBOBBIE HOPMBI,
perynupyoimue 001acTh

3aKOHOJATEIbCTBO U
MIPaBOBBIE HOPMBI,
peryaupyroue oo1acTb

eryJIupyoIIKX 00J1aCTh eryJIMPYIOIIue " npodeccuoHaaIbHOU o
perysmpy o Perysmpyrott npodeCCHOHATBHOM pod pogeCCHOHATBHOM
poheCCHOHATBHOM 0011aCTh JIESITETbHOCTH, JIOITyCKas

. JIESITEIbHOCTH, JTOITyCKas JieITeNIbHOCTH 0e3
JIeSITEIIbHOCTH poeCCHOHATBHOM HE3HAYHUTEIILHBIC
3HAYUTEJILHBIE OIIMOKA OIIHOOK
JIEATEeILHOCTU OIIHOKU
Ymers (V3): He Bnageer Brnaneer metogamu Xopo1o Braajeer B coBepieHcTBe Bnajeer
aHaTU3UPOBATH METOJJaMH1 aHaJInu3a aHanmm3a JICHCTBYIOIIETO METOJaMHU aHaIu3a METOJaMHU aHaIu3a
JIeHCTBYIOIIIEE JIEUCTBYIOIIETO 3aKOHOJIaTEILCTBA U JIEUCTBYIOIIETO JIEUCTBYIOIIETO

3aKOHOJIATEIbCTBO U
[PaBOBbIC HOPMBI,
perynupyroimue 001acTb
npodeccuoHaTLHOM
JIeSTEIIbHOCTH

3aKOHOJATEIbCTBA
MPaBOBBIX HOPM,
PErYJIUPYIOLIUX
001acTh
npodeccHoHaTLHOM

NIPaBOBBIX HOPM,
PETYNHPYIOMHKX 001acTh
npodeccrnoHaTbHOM
JIeSITeIIbHOCTH, JIOITyCKast
psin onrOoK

3aKOHO/IATEJIbCTBA U
MPABOBBIX HOPM,
PETYNHUPYIOMHKX 001aCTh
npodeccrnoHaTEHOM
JIeSITeNIbHOCTH, JIOIyCKast

3aKOHOJIATEJIbCTBA U
MPaBOBBIX HOPM,
PETYIHMPYIOMHKX 001aCTh
npodeccrnoHaTEHOM
JIeSITEIIbHOCTH




JCATCIBHOCTHU

HE3HAYUTEIbHEIE
OLINOKHU

Bnanets (B3): MmeTogamu
aHaJIM3a JEHUCTBYIOILETO
3aKOHOATENIbCTBA U
IIPaBOBBIX HOPM,

He ciocoben
MIPEICTABIIATh
MIPOBOJTUTH aHAITU3
MOCTaBJICHHON LIETN
1 GOpPMyITHPOBATH

YMeeT NpoBOANTh aHAIH3
MOCTABJIEHHOH LIeNU 1
¢dopmMynHupoBaTh
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33714,

YMeer npoBOIUTH
aHaJIu3 IOCTaBJICHHO
1enu u GpopMyHpoBaTh
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,

YMeer npoBOIUTH
aHaJIM3 MOCTaBJIEHHOMN
ey u GopMyIHpoBaTh
COBOKYITHOCTh

OIIK-1.

OIIK-1.1. [TonrMaeT OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX
JUCHHUIUIAH B IPUJIOKCHUU K
poeCCHOHATBHOMI
JEATEITLHOCTH

COBOKYITHOCTB KOTOpPBIE HE00X0AUMO B3aMMOCBSI3aHHBIX 337134,

peryIupyromux 001acTh KOTOpPBIE HE0OX0AUMO
o B3aMMOCBSI3aHHBIX PEIuTh I ee KOTOpPBIE HE00XOIUMO

po¢eCCHOHATBHOM PEIuTh IS ee

3a1ad, KOTOpBIe JOCTIDKEHUS, IOITyCKast PEIIUTh UIA ee
JeSITeTPHOCTH JOCTIKEHUS, OITyCKast

HEOOXOIUMO PEIINTh HE3HAYUTEIEHBIE JIOCTIDKEHUS 0e3 OImOoK

3HAYUTENIbHBIE OIIMOKH
JUIsl €€ JOCTUXKCHHUS. OIINOKH
JemoHcTpupyer JlemoHCcTpUpyeT

He cnocoben €MOHCTPHUPYET JIOCTAaTOYHbIEC 3HAHUS WCUYEPIBIBAIOLINE 3HAHUS
3HaTh (34): MeTOIHKY A pupy! p

HCIIOb30BaTh OT/IeJIbHBIC 3HAHUS METOTUKH METOIUKH
UCIIOIb30BAaHHS OCHOBHBIX
3AKOHOB OCHOBHBIE 3aKOHBI METOJIUKH UCIIOJIb30BAHHUS | WCIIOJIb30BaHMS UCTIOJIb30BaHHMS

€CTECTBEHHOHAyYHBIX | OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX

JTUCUUIUIAH, IPaBHJIa | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYTHBIX €CTECTBEHHOHAYYHBIX
JTUCIUTUINH, TIPaBHIIa

TTOCTPOCHHUS TUCTIATUIHH, TIPaBHIIa TUCTIAIUIHH, TIPaBHJIa TUCTIAIUIHH, TIPaBIIIa
MTOCTPOCHUS TEXHUIECKUX

. TEXHUYECKUX CXEM U | IMOCTPOSHHS TEXHUIECKUX MTOCTPOCHHS MTOCTPOCHHS

CXeM U YepTexei . N

yepTexei CXeM U YepTekeit TEXHUYECKHAX CXEM U TEXHUYECKHAX CXeM U

gepTexei gepTexei

Ymets (Y4): ucrnonb3oBath
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCUUIUINH, paBHiia
MOCTPOEHHST TEXHUUECKHX
CXEM U YepTexe

He criocoben
UCITOJIB30BATh
OCHOBHBIE 3aKOHBI
€CTeCTBCHHOHAYYHBIX
JUCHHUIUIMH, IPaBHIa
MOCTPOCHUS
TEXHUYECKUX CXEM U

VYMeer ucnons3oBaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX
JUCLUIUIH, IIpaBUia
IIOCTPOCHUS TEXHUUECKUX
CXEM U YEPTEXKEH,
JIOIyCKasl 3HAUYUTEJIbHbIE

VYMeer ucnons3oBaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX
JUCLUIUINH, IIpaBUia
HIOCTPOCHHUS
TEXHUUYECKHUX CXEM U
yepTrexel, JomycKas

VYMeeT ucnons30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLMIUINH, TpaBUiia
IIOCTPOCHHUS
TEXHUYECKHUX CXEM H

o HE3HAYNTEIbHBIE gepTexeil 6e3 ommnbok
yepTexen OIIHMOKH
OIIHMOKH
Xopo1o Braajgeer
He Bnaneer . METOIUKOH B cosepieHcTBe Biageer
) . . Bnaneer meronnkoi .
Braznets (B4): MeToqukoil | METOIUKO UCIIOJIb30BaHMS METOIUKON
WCIIOIb30BAaHMSI OCHOBHBIX
UCIIONIb30BAHMS OCHOBHBIX | MCIOJIb30BAHUS JAKOHOB OCHOBHBIX 3aKOHOB UCTIONIb30BAHMS
3aKOHOB OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
€CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX JUCIHUIUINH, IIpaBujia C€CTCCTBCHHOHAYYHBIX
JNHUCUUILIAH, IPABUJIA
AUCHUILINH, IIpaBUjIa JUCHUILINH, IpaBujIa TIOCTPOCHUA JUCHUIUINH, ITpaBrjia
MOCTPOEHHS TEXHUUECKUX
MOCTPOCHHS TEXHUYECKUX | MTOCTPOCHHSA TEXHUYECKUX CXEM U MOCTPOCHHS

CXEM U YepTexen

TEXHUYECKHUX CXEM U
yepTexei

CXEM U YepTekKeH,
JIOTTYCKasl ST OIIHOOK

yepTexeil, omyckas
HE3HAUNTEIbHBIE
OMMOKH

TEXHUYECKHAX CXEM U
yepTexei




OIIK-1.2. [lemoHCTpUpYET
0a30BbIE 3HAHUS
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK B
po¢eCCHOHATBHOM
JIEATEILHOCTH; METOAaMHU
MaTeMaTHYECKOTO aHAJIN3a U
MOJICIIPOBAHMS, TEOPETUIECKOTO
U 3KCIIEPUMEHTAIHLHOTO
HCCIICOBAHUS

3Hath (35): MeToanKy

He 3naer metonuky

JemoncTpupyer
OT/ICNIbHBIC 3HAHUS

JemoncTpupyer
JIOCTaTOYHbIE 3HAHUS

Jemonctpupyer
HCYEPIbIBAIOIIUE 3HAHUS

COBEPILICHCTBOBAHUS
COBEPILEHCTBOBAHHUS METOIMKH METOIMKH METOJIMKH
MIPOU3BOJICTBECHHBIX
MIPOU3BOICTBCHHBIX POTIECCOB ¢ COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS
MIPOIIECCOB C P TIPOU3BOJICTBEHHBIX TIPOU3BOJICTBEHHBIX TIPOU3BOJICTBEHHBIX
HCTIOJIb30BaHUEM
HCTIOB30BaHUEM TIPOIIECCOB C MIPOIIECCOB C MIPOIIECCOB C
SKCIEPUMEHTAIBHBIX
SKCIEPUMEHTATBHBIX AHHBIX H HCTIONIE30BaHUEM HCTIONE30BaHUEM HCTIONE30BaHUEM
JAHHBIX U PE3yIbTaTOB 3V ILTATOR AKCIIEPUMEHTAIBHBIX AKCIIEPUMEHTAIBHBIX 9KCIEPUMEHTAIBHBIX
MOJICITAPOBAHHSA I;[ oz?enn OBAHIL JTAaHHBIX M Pe3yIbTaTOB JTAaHHBIX ¥ PEe3yIbTaTOB JTAaHHBIX W Pe3yIbTaTOB
P MOJICITUPOBAHHS MOJICITUPOBAHHS MOJICITUPOBAHHS
YMeeT ucronb30BaTh
He criocoben
YMeeT ucrnosib30BaTh METOJIUKY YMeeT ucnosib30BaTh
YwMmets (Y5): ucnonb3oBath | UCMOJIB30BAThH
METOJIUKY COBEPIIICHCTBOBAHHS METOJIUKY
METOJIUKY METOJTUKY
COBEPILIEHCTBOBAHMS MIPOU3BOJICTBEHHBIX COBEPIIICHCTBOBAHUS
COBEPILIEHCTBOBAHMS COBEPILICHCTBOBAHHUS
MIPOU3BOJICTBEHHBIX MIPOLIECCOB C MIPOU3BOICTBECHHBIX
MIPOU3BOICTBECHHBIX MIPOU3BOICTBEHHBIX
MIPOLIECCOB C HCIIOJIb30BaHUEM MIPOLIECCOB C
TIPOLIECCOB C MPOIIECCOB C
HCTIOJIE30BaHUEM AKCIICPUMEHTAIBHBIX HCTIOJIE30BaHUEM
HCTIOJIb30BaHUEM HCTIOJB30BaHUEM
AKCIICPUMEHTAIBHBIX JTAHHBIX U Pe3yIbTaTOB AKCIEPUMEHTAITBHBIX
9KCHEPUMCHTAIBHBIX SKCIEPUMCHTAIBHBIX
JTAHHBIX U Pe3yIbTaTOB MOJICINPOBAHHSA, JTAHHBIX U PE3yIbTaTOB
JAHHBIX U PE3yIhTaTOB JAHHBIX U
MOJICIUPOBAHMSA, TOMYCKast | HOMyCKas MOJICTUPOBaHUS Oe3
MOJICTAPOBAHUS pe3yIpTaToB
3HAYHUTENbHBIC OITHOKA HE3HAYUTEILHBIE omudoK
MOJICTAPOBAHUS
OIINOKHU
Xopoulo Biajaeer
He Bnageer N METOJUKOMN
. . Bnageer metonukoi B coBepiieHcTBe BiameeT
Bnagets (B5): MmeToaukoit | MeTOAMKOM COBEpUIEHCTBOBAHUS o
COBEPIIIEHCTBOBAHHUS METOMKOMN
COBEPILIEHCTBOBAHMSI COBEPIIEHCTBOBAHUS MIPOU3BOICTBEHHBIX
MIPOU3BOICTBECHHBIX COBEPILIEHCTBOBAHHMSI
MIPOU3BOICTBEHHBIX MIPOU3BOICTBEHHBIX MIPOLIECCOB C
MIPOLIECCOB C MIPOU3BOICTBEHHBIX
TIPOIIECCOB C MIPOIIECCOB C WCIOJIb30BaHUEM
WCIOJIb30BaHUEM TIPOIIECCOB C
HCTIOJIb30BaHUEM HCIOJIb30BaHUEM 9KCICPUMEHTAIBHBIX
AKCIEPUMEHTAIBHBIX HCTIOJIE30BaHUEM
IKCIEPUMEHTAIBHBIX 9KCIEPUMCHTAIBHBIX JTAaHHBIX U PE3yJIbTaTOB
JTAaHHBIX U PE3yJIbTaTOB IKCIEPUMEHTAITBHBIX
JTAHHBIX ¥ PE3yJIhTaTOB JAHHBIX U MOJICJIUPOBAHHS,
MOJICIIUPOBAHMS, JOIYCKast JTAHHBIX U PE3yJIbTaTOB
MOJICITAPOBAHHUS pe3yIbTaToB JIOITyCKast
psia omuboK MOJICITUPOBAHHS
MOJICTAPOBAHUS HE3HAYUTEILHBIE

OLINOKHU




KAPTA
o0ecre4eHHOCTH TUCHUIIIMHBL y4eOHOH M y4eOHO-MeToANYecKoi JJuTepaTypoi

Huctummaa: ConpoTHBIEHNE MaTEpHAIIOB

Kon, cnenmmansrocts 15.03.01 MammzocTpoeHue
HanpasnenHocTts: (TeXHOIOTUH IPOM3BOICTBA, PEMOHTA U SKCIUIyaTallii B MALIMHOCTPOCHUH)

[Ipunoxxenue 2

Koniectso KOHTHHTEHT O06ecneueHHOCTh Hanmune
No HasBanue yueOHOTO, y4eOHO-METOMIECKOTO U3AaHHs, SK3CMILIADOB B 06ydarommxcs, o6y11a1011114xcu:51 3JIEKTPOHHOI0
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