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1. eab u 3axa4M 0CBOEHUS AUCHHUILIMHBI

Heap ocBoeHusi AuCHMIUIMHBI «COMPOTUBICHUE MaTepHaloB» — (opMupoBaHUE
CUCTEeMBI TPO(HECCUOHATLHBIX 3HAHUN U MPAKTHYECKUX HABBIKOB OIICHKH W pacdeTa Ha MPOYHOCTh
U JKECTKOCTh IMPHU PA3JIMYHBIX BHEIIHUX BO3JICUCTBUSIX JIEMEHTOB U JETaJIeH, BXOISAIINX B COCTaB
KOHCTPYKIUH, MAIlIMH ¥ MEXaHU3MOB.

3agauu AUCHMILINHBI:

- Ha OCHOBAaHMU JICUCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECYpPCOB U OTrpaHUYECHUIN
COCTaBJISITh ONTHMAJIbHBIE MOJENU (pacyeTHbIE CXEMbl) KOHCTPYKTHUBHBIX JJIEMEHTOB JeTaleil u
KOHCTPYKIUH C Y4eTOM padOThl MPU PA3IUYHBIX BHEIIHUX BO3JECHCTBUSAX;

- NPUMEHATH €CTECTBEHHOHAY4YHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METOJIbl MaTeMaTH4YeCKOro
aHajdn3a W MOJICIMPOBAHUS, TEOPETUYECKOTO U HAKCIEPUMEHTAIBHOTO HCCIICOBAaHUNA B
po(hecCHOHATLHOM e TEIILHOCTH.

Co3naBasi HOBbIE KOHCTPYKIIMU, HHKEHEP MPOEKTUPYET pa3Mepbl UX JIEMEHTOB, TPOBOIUT
MIPOYHOCTHBIE PacyeThl METOJaMU CONPOTUBIICHUS MarepuaioB. JlampHEHIINIA pacyeT 3JIeMEHTOB
MAaIIMH U KOHCTPYKUIUN MTPOU3BOJUTCS C IIOMOIIBI0 COBPEMEHHBIX BHIYMCIUTENIBHBIX TPOTrPAMMHBIX
MPOJYKTOB YUCICHHBIMH MeTojgamu. Jljis aHanmu3a JIOCTOBEPHOCTH PE3yJIbTAaTOB, MOJIYYaeMbIX C
MOMOIIBIO MPHUKIATHBIX KOMIBIOTEPHBIX MPOTPaMM, HCIIOJIB3YETCS CpaBHEHHE C pe3ysbTaTaMu
pacueToB YOPOILIEHHBIX MOJENEH METOAaMU CONPOTHUBJIEHUS MarepuayioB. [l ycnemrHoi
po(heCCHOHATILHOM  JICATCIILHOCTH HWHXCHEPY HE0OXOIUMO BBIPA0OTAaTh HABBIKA CO3JIaHUS
MPOCTHIX W SICHBIX MOJIENCH SBJICHHM W peaJbHbIX OOBEKTOB, OTOpachiBasi BTOPOCTEIICHHBIC
¢daktopel. Co3gaHue U BBHIOOP ONTHUMAIBHOW MOJENIU JOJKHBI OBITh pPEaTU30BAHBI C YYETOM
(bu3NYECKUX 3aKOHOB, COBPEMEHHBIX HOPMATHUBHBIX MPABOBBIX 0a3, METOAbI MaTEeMAaTHYECKOTO
aHanuza ¥ MonenupoBaHus. C MOMOIIBIO PacYETOB HA MPOYHOCTh U KECTKOCTh MPH PA3TUYHBIX
BUJax naedopmanuii Ha3HAYaAIOTCS HadallbHbIE pa3Mephbl JIeTaleid M 3JIEMEHTOB KOHCTPYKIIHMH,
BbIOMpaeTcss Marepuan s WX M3TOTOBJICHUS, OLIGHHMBAETCS HX COMNPOTHBICHHWE BHEIIHUM
BO3JIEUCTBUSIM.

2. Mecto aucuumiannsl B crpykrype OITIOII BO

Juctunnuza «ConpoTUBIEHNE MAaTEPHATIOBY OTHOCUTCS K AUCITUIUTMHAM 00s3aTEIHbHOM

yactu broka 1 yuebHoro niana.
Heo0OxonuMbIMH yCITOBUSIMU JIJIS OCBOSHUS AUCIUILITNHBI SIBIISIOTCS |
SHAHUA:
- OCHOBHBIX TMOAXOAOB K (opmanuzalud U MOJEIUPOBAHHUIO JIBIDKEHUS W PaBHOBECHS
MaTepHaIbHBIX TET,

- MOCTAaHOBKU M METOJIOB PEIICHUS 3a/1a4 O JBIKCHUH U PABHOBECUM MEXAHUYECKUX CHUCTEM;
VMeHUs1.
- BOCIIPUHUMATh ONTHUMAJIBHOE COOTHOIIEHHWE YacTe M IeJIOTO0 Ha OCHOBE TpaduuecKux
MoOJieNield, TPAKTUYECKH pPEAn3yeMbIX B BHUAEC YEPTEXKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;
- MPUMEHSITh 3HAHUS, TIOTyYeHHBIE TI0O MaTeMaTHKe, (PU3UKe, TEOPETUUECKON MEXaHHKE MPU
M3YYEHUHU Pacue€TOB KOHCTPYKTHUBHBIX AJIEMEHTOB CTPOMUTENBHBIX KOHCTPYKIMI U AeTalleld MallluH
¥ MEXaHU3MOB Ha MPOYHOCTH U KECTKOCTH;
HABBIKU:
- BJIQJICHUSI OCHOBHBIMH COBPEMEHHBIMH METOJAMH TIOCTAHOBKH, WCCJICIOBAHMS U PEIICHHS
3a]a4 MEXaHUKH.



ConepxaHue JUCIUTIIMHBI SBIISCTCS JJOTHYSCKUM MPOIOJDKCHUEM COACPIKAHUS JUCITUTIINH

«Maremarukay, «Pusukay», «lTeopeTmueckas MeXaHUKa» H

JUCIUITIIINH «HpOCKTHaSI ACATCIIBHOCTDB).

CIIYy>)KUT OCHOBOI JJIs1 OCBOCHMH

3. Pe3yﬂbTaTLl oﬁyqe}mﬂ o JTMCHUIIJINHE

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBIIeH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHITHI:

Tabmuma 3.1

Ko n HanmmeHoBanne
KOMIIETEHIINHA

Kon u HanmeHOBaHUE
HHIUKATOpa JOCTUKEHHS
xomrrereHIun (MJIK)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00yUeHUS 110
JVCIUTIINHE

VK-2. Cnocoben
YIIPaBJIATH IPOEKTOM Ha
BCEX JTalax ero
JKA3HEHHOTO [IMKJIA

VK-2.1. ®opmynupyer B
paMKax IOCTaBJICHHOMN
ILIETTN IPOEKTa
COBOKYITHOCTh
B3aMMOCBS3aHHBIX 3a/1a4,
o0ecreynBaromux ee
noctivkeHue. Onpenenser
0XXHJIa€MBIE PE3YIbTAThI
peuieHus BbIACJICHHBIX
3a7ad.

3mate  (31): METOAWKY TIPOBEICHHS  aHaIH3a
NOCTaBICHHOH weaH U (QOPMYIHPYET COBOKYITHOCTB
B3aMMOCBSI3aHHBIX 3aa4, KOTOPbIE HEOOXOAUMO PEIINThH
JUISL €€ JOCTHIKCHHSI.

Ymers (V1): mpoBomuTh aHaNW3 MOCTaBICHHON IETH U
(hopMyIHpyeT COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 3ajad,
KOTOPbIC HeO6XOL[I/IMO PECHMINTD IJId €€ NOCTUIKCHUA.

Bnamets (Bl): Meromukoil mpoBeneHHs ~— aHalM3a
MOCTAaBJICHHOH 1enM W (OPMYIHPYET COBOKYIHOCTb
B3aMMOCBSI3aHHBIX 3aj[ad, KOTOpble HEOOXOAUMO PeIIUTh
JULSL ee IOCTHKEHUsI

VYK-2.2. Ilpoextupyet
pelIeHre KOHKPETHOU
3aJa4y NpOEeKTa, BBIOUpas
ONTHMAJIBHBIH CIIOCO0 ee
pELICHUs, UCXOAS U3

3Hats (32): MeToIuKy BBIOOpa ONTHMAJIBHOTO crocoba
pemeHus 3ajad, HCXOAS U3 MMEIOLINXCS PEecypcoB U
OTrpaHUyYEHUI

Ymets (Y2): BeiOupaTh ONTHMAaNBHEIA CIIOCOO PEIICHUS
3a/1a4, UCXOJIs M3 MMEIOLINXCSI PECYPCOB U OTPaHUYCHUH

JICHCTBYIOILMX MPABOBBIX Brmagers (B2): Meromukoidi BbIOOpa  ONTUMAIBHOTO
HOPM M UMEIOIINXCS crocoba pemeHus 3anad, HCXOAS W3 HMCIOIIMXCS
pecypcoB 1 OrpaHUYCHUN PECYpCOB U OTpaHUYCHHH

3HaTH (33): METOBI aHaJIm3a JIEHCTBYIOILETO

VK-2.3. Pemaer
KOHKPETHBIE 3a7a4u
MPOEKTa 3asABJICHHOTO
KayecTBa H 3a
YCTaHOBJIEHHOE BPEMsI

3aKOHOJATENbECTBA M IIPABOBBIX HOPM, PETyIHPYIOIINX
o0sacTe npoecCHOHATTbHON AESTEIbHOCTH

Ymertsb (V3): aHATN3UPOBATh JeficTByrOIIEe
3aKOHO/IATEJIbCTBO M IPABOBBIE HOPMBI, PEryJHpYIOIINE
0051acTh MPO(hEeCCHOHATLHON AEATSIILHOCTH

Bnagers (B3): METOJIaMU aHaju3a JEUCTBYIOUIETO
3aKOHOZATENBCTBA W IIPABOBBIX HOPM, PETYIMPYIOLIUX
0051acTh MPO(HECCHOHATLHON JAEATSIILHOCTH

OIIK-1. Ciocoben
pemaTh
MIPOM3BOJICTBCHHBIC U
(wn) uccneaoBaTeIbCKue
3aaqu
npodeccnoHamTbHOM
JIeSITEIbHOCTH C yYETOM
OCHOBHBIX TPeOOBaHHUN 1
noTpeOHOCTEN
HedTerasoBoil oTpaciu

OIIK-1.1. Ucnons3yeT
3aKOHbI (byHI[aMeHTaJ'ILHBIX
HaYK IS peIICHUs
KOHKPETHBIX 33724

3HaTh (34): METOANKY HCIIONB30BAaHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX IWCLUIUINH, MpaBHia IOCTPOCHUS
TEXHHYECKHUX CXEM U YepTexen

VYmers  (V4):  uUCHONB30BaTh  OCHOBHBIC  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILUINH, NpPaBHJIA MOCTPOCHHUS
TEXHHUYECKUX CXEM U YepTenen

He(Tera3oBoro =

Brmagers (B4): MeTOOMKONH HCIIONB30BAaHHUS OCHOBHBIX
MIPOU3BOJICTBA

3aKOHOB €CTECTBCHHOHAYYHBIX JUCIWIUINH, IIpaBUIIA

MOCTPOCHHS TEXHUYECKUX CXEM H YepTeKeH

3HaTh 35): MIPUHIAIAATEHBIC 0COOCHHOCTH
OIIK-1.2. Aranusupyet (35) P

MOJICIIUPOBAHKS ~ MAaTEeMAaTHYECKUX,  (QU3HYECKHX U
TPWYHHBI CHIDKCHUS

XHMHYECKHX  [POIECCOB,  NpEAHA3HAYCHHBIC IS
Ka4eCTBA TEXHOJIOTUIECKHUX

KOHKDPETHBIX TEXHOJOTHYECKUX MPOIIECCOB
MIPOIIECCOB U TpeajiaraeT

YMmeth (V5): HCIIOJIb30BaTh MIPUHIMITHATIEHBIE
s exTrBHBIE CTIOCOOBI

0COOEHHOCTH MOJICTTUPOBAHUS MaTEeMaTHYECKHUX,
MOBBIIICHHSI KAYECTBA

(husnIecKux u XUMHYECKHX MPOIIECCOB,
MIPOM3BOJICTBA pabOT IpH

MPEIHA3HAYCHHBIC MUISI KOHKPETHBIX TEXHOJIOTHYECKHUX
BBIMOJIHEHUH PA3TUYHBIX

MPOIIECCOB
TEXHOJIOTHYECKUX =
omeparuii Bnanets (BS): METOIUKOM HMCHOJIb30BaHUS

MPHUHIUITAATEHBIX ocobeHHOCTeH MO/JICTAPOBAHHUS




Kon u HanmeHnoBanue
Kon 1 HanmeHnoBanue Kon 1 HanmeHOBaHuUe pe3ynibTaTa 00y4YeHus 110
KOMIETCHIINI HHIHKATOPA AOCTIDKCHHA JHCIUIUIMHE
xomriereHImn (MJIK)
MaTeMaTH4eCKuX, GU3NIECKUX M XHMHYECKHX IIPOLECCOB,
NpeJHA3HAYEHHBIX JUIl KOHKPETHBIX TEXHOJOIMYECKHX
HPOLECCOB
3HaTh (36): METOIHKY COBEPIIICHCTBOBAHUS
NPOU3BOJACTBEHHBIX ~ MPOIECCOB €  HCIOJIB30BAaHUEM
OIIK-1.3. O6manaer 9KCIEPUMEHTANIBHBIX JaHHBIX u pe3yIBTaTOB
HaBBIKAMH (PU3NYECKOTO U | MOJEIUPOBAHUSA
MPOrpPaMMHOTO YmMerhb (Y6): UCIIOJIb30BaTh METOJIUKY
MO/ICTTMPOBAHUS COBEpLICHCTBOBAHUS IPOM3BOACTBEHHBIX IPOLIECCOB C
OTZAEJIBHBIX (PParMEHTOB UCIIONIb30BAaHUEM  JKCHEPUMEHTAIBHBIX  JAHHBIX |
npotuecca BeIdbopa Pe3yJIbTaTOB MOJICITUPOBAHHUS
ONTHMAJILHOTO BapHaHTa Bnaners  (B6):  MeTOIMKOH  COBEpPLIEHCTBOBAHUS
JUL KOHKPETHBIX YCIOBUM | MPOM3BOJACTBEHHBIX  IPOLIECCOB €  HCIOJIB30BaHHUEM
IKCTIEPUMEHTAIILHBIX JIAaHHBIX u pe3yNbTaToB
MOJCIMPOBAHUS

4. O0beM TUCHUNINHBI

OOt 00beM JUCHMIUIMHEI COCTaBIsAET 3 3a4eTHRIX eauHuIb], 108 yacos.

Tabmuua 4.1
AynuTopHbIe 3aHATHS / KOHTAKTHAs dopMma
Kypc/ aboTa, Jac. Camocrosren MPOMEKYT
dopma P P ’ KouTtpours, P vy
ceMecT bHas pabora, OYHOM
o0y4eHus Jlekum | Ilpaktuueck | JlabopaTtopn qac.
p Jac. arTecTaiu
" ue 3aHATHS BIC 3aHATHSA
u
OYHast 2/3 18 - 34 56 - 3ayuer
3a049Hasl 2/4 4 - 4 96 4 3a4er

5. CTpykTypa H coep:KaHue TUCHUILTHHBI

5.1. CtpykTypa JUCIUTIIIUHBI.
ouHasi popma odyuenusi (ODO)
Tabmuma 5.1.1

C AyauropHsle
No TPYKTYPa IHCIMIITHHN 3aHATHSA, Yac. CPC, Bcero, Kox WJIK OLICHOUHbBIE
n/n | Homep HaunmenoBanune b TIp. TTa6. Jac. qac. cperncTea
pasnena pasnena
JIab. paboTsI
YK-2.1 p
1 1 BBoaHas 4acTh 4 0 4 8 16 OMK-12 | Ne123
Pacmmegne— VK21 PT'P Ne 1,2
2 2 cxarue. PacueTst 4 0 10 12 2 OIK-1.1
Ha IPOYHOCTh U
YKECTKOCTb.
I'eomerpuueckue YK-2.2 PT'P Ne 3
3 3 XapaKTePUCTUKH 2 0 4 12 18 OIIK-1.3 | JIa6. paboTsl
IUIOCKUX CEUYCHUN Ne 4.5
Kpyuenne. Cnsur. PI'P Ne 4
P VYK-2.3 146, 046
4 4 acyeThl Ha 5 0 6 12 20 OIK-1.3 a0. paboThI
MIPOYHOCTH U Ne 6,7
JKECTKOCTb.




[Tnockuit u3ruod. PT'P Ne5
Pacyersl Ha VK-2.3 JIab. paboTsI
> S MIPOYHOCTH U 6 0 10 12 28 OIIK-1.3 | Ne 8,9,10,11
JKECTKOCTh
VK-2.1 Bormpocsr k
VE'%-% 3adery
YK-2.
6 3auer OLK-1.1
OIIK-1.2
OIIK-1.3
Hroro: | 18 X 34 56 108
3aouHas popma o0yuenus (3PO)
Tabmmma 5.1.2
CtpyKkTypa JUCLUIUINHBI Ayuiropiibie
No 3aHATHSA, Yac. CPC, Bcero, Kox MJIK
n/m | Homep Haumenosanue qac. qac. Ouenonbie cpercTsa
JL Ip. JIab.
paszena paszena
VK-2.1 Jlab. paboTsr
1 1 BBogHas yacTth 0,5 - 0,5 16 17 OIIK-1.2 Ne 1,2,3
Pacrsxenue- VK21 PI'P Ne 1,2
2 2 ckarue. Pacuersl 1 i 1 20 29 OIK-1.1
Ha MPOYHOCTh U
JKECTKOCTb.
I'eomeTpuueckue YK-2.2 PI'P Ne 3
3 3 XapaKTePUCTUKH 0,5 - 0,5 20 21 OIIK-1.3 Jlab. paboTsr
IUIOCKUX CCUCHMI Ne 4,5
Kpyuenue. Caur. PIP Ne 4
P:cy‘leeTLI fI:JacIl YK-2.3 Ha6.]§a60Tm
4 4 1 - 1 20 22 OIIK-1.3
MPOYHOCTH U Ne 6,7
JKECTKOCTb.
[Tnockuii u3rud. PI'P Ne5
Pacuets! Ha YK-2.3 Jla6. paboTsr
> S | npounocts u 1 - 1 20 22 | OIK-13 | N089,10,11
JKECTKOCTh
YK-2.1 Bompocs! k 3auety
YK-2.2
VK-2.3
6 3auer 4 4 OIK-1.1
OIIK-1.2
OIlK-1.3
Uroro: | 4 - 4 100 108

OuHo-3a0unas ¢popma 00yuenus (O3PO) He peanuzyercs.

5.2. ConepxaHue AUCUUTUIHHBI

5.2.1. ConeprkaHue pa3aesioB JUCIUTIINHBI (TUIAKTUYECKUE STUHUIIBI).

Pa3znea 1. BBogHast 4acTh.
Tema 1: OCHOBHBIE TTOHITHS.

OcHOBHBIC TIOHATUS H 3aladyi KypcCa II0 HU3YUYCHUIO HaHpH)I(CHHO-I[e(l)OpMI/IpOBaHHOFO

COCTOSAHHUA H pa60TOCHOCO6HOCTI/I THUIIOBBIX OJJICMCHTOB KOHCTPYKHHﬁ. OcHoBHBIC 06’LCKTBI,




n3ydaemble B Kypce. PeaibHast KOHCTpYKITUS U ee pacueTHas Mojeib. [lorstue o crepxkue (Opyce).
BHenHue cuiibl U UX KIacCU(pHUKALIHSL.

Tema 2. BHyTpeHHME yCWINS B IONEPEYHBIX CEUEHMSIX CTEPHKHS.

Meton onpeneneHuss BHYTPEHHUX YCWIMH. BHyTpeHHue ycunus npu pacTsHKEeHUH-CKATHH,
npu KpydyeHuu. BHyTpennue ycunms npu usrude. JuddepeHnpmansiple ypaBHEHHUS pPaBHOBECHS
IPSIMOJIMHEMHOTO CTEPHKHS.

Tewma 3. Hanpspkenus u aedopmariiu.

BuyTpeHHne cuiel U HanpspbkeHHs. HanpsbkeHus MoJIHbIE, HOpMaJIbHBIE, KacaTeJbHbBIE U
BBID@)KEHUE Yepe3 HHUX BHYTPEHHUX CHJIOBBIX (akrtopoB. Ilepememienus u npedopmanuu.
Jedopmarun nuHeHbIe U yrIIoBbIe (CABUTY). BUabpl mpocThIX Aedopmanuii CTepKHs: pacTsHKeHUe-
C)KaTue, CABHT, KpyueHue, n3ruo. Jlomnymenns o cBoiicTBax MaTepuaa 3I€MEHTOB KOHCTPYKITHMA.

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

Tema 4. Hanpspkenus u jeopMaliuy Npu pacTsHKEHUN U CKATHH.

Hanpsokenus u gedopmanuu npu pacTsDKeHUM M ckaTud. 3akoH ['yka. Hanpsokenus B
CCUCHHUAX, HAKIIOHEHHBIX K OCU CTEPXKHS.

Tema 5. McnbiTanust MaTepualloB Ha pacTsDKEHUE-CXKATHE.

OneITHOE H3y4eHHME MEXAHMYECKUX CBOMCTB MAaTE€pUAIOB IPU PACTSIKEHUM U CHKATHH.
JnarpamMmbl pacTsDKEHUST — C)KaTHUd IUIACTMYHBIX M XPYNKUX MaTepuanoB. 3akoH ['yka npu
PacCTSDKEHUHU U CHKATUU.

Tema 6. MeTo/ibl pacueTa CTPOUTENbHBIX KOHCTPYKIUH.

OcHOBHbIE TOHSATHS O MPOYHOCTU U KECTKOCTH. KpuTepum HacTymieHus NpeaeabHbIX
COCTOSIHUHM B 3aBUCHMOCTH OT CBOMCTB MaTepualla, yCIOBHH pabOThl U Ha3HAYEHUS KOHCTPYKIMH.
MeTtoapl pacuera 1o IOIYCKAEMbBIM HaNPsKEHUSAM, Pa3pylUaOUM Harpy3kaM U IO IPEJEIIbHBIM
COCTOSIHUSIM.

Tema 7. Ompenenenue nepeMerieHuil B 001IEM CIy4ae pacTsHKEHUSA-CoKATHSL.

Onpenenenue nepemMenieHU U nedopmManuii s 3J€MEHTOB CTPOUTEIbHBIX KOHCTPYKLUH,
paboTaroUMX Ha pacTsDKEHHE M cKaThe. YciaoBHe >KecTKOCTH. OCHOBHbBIE BHUABI 3a1ad Mpu
pacyeTax Ha )KE€CTKOCTb.

Tema 8. Ctarnuecku HeoNpeaeTUMbIe CUCTEMBI IIPU PACTSKEHUU -CKATUH.

CraTtudecky HEONpEeNeNUMbIe 3a/aydl IpU  PACTSIKEHUH-C)KaTUU. TeMmMneparypHble U
MOHTAKHbIE HaIIPSKEHUS.

Pa3nea 3. 'eomeTrpuyeckne XapakTePUCTHKH INVIOCKHX CeYCHU I

Tema 9. ['eoMeTprueckne XapaKTEPUCTHKH TNIOCKUX CEYEHH.

HaznaueHne reoMeTpuueckux XapakTepuCTHK. CTaTMYecKHe, OCEBbIE, TOJSAPHBIA WU
LHEHTPOOEKHBI MOMEHTHl HHEPIHMH. 3aBUCUMOCTb MEXAY MOMEHTaMU HHEpPLUUU IpHU
[apaJuIeIbHOM IIEPEHOCE OCEH.

Tewma 10. BoruncineHne MOMEHTOB UHEPIIMU CJIOKHBIX CEUEHUH.

3aBUCUMOCTh MEKJy MOMEHTaMU MHEPLUH MPH MOBOPOTE KOOPAMHATHBIX oceil. [ aBHbIE
OCH U I'JIaBHbIE MOMEHTHI HHEpLUU. Pannycsl nHEpLUN.

Pa3nea 4. Kpyyenune. Cnsur. Pacyersl Ha IPOYHOCTD U KECTKOCTb.

Tema 11. Kpyuenue. Cnasur. PacueTsl Ha HpPOYHOCTH M IKECTKOCTb. UMCTBII CHBUI.
Kpyuenue crepkHell ¢ KpYIJIbIM MONEPEYHbIM ceueHHeM. Pacuersl Ha npouHocTh. OnpeneneHue
YTJIOB 3aKpy4YuBaHHUs. PacueTsl Ha )KECTKOCTB.

Pazgean S. Ilinockuii u3rud.

Tema 12. I1nockuii n3ru6. HopmanbHble HapsHKEHUS.



BeiBog ¢dopmysbl 111 HOPMaJIbHBIX HaNpsDKEHUH B MONEPEUYHBIX CEUeHMAX. Pacuersl Ha
IPOYHOCTH IO HOPMAJIbHBIM HaNPSKEHUSIM.

Tema 13. [Tnockuit n3ru6. KacarenbHble HaPsHKEHUS.

Kacartenpuble HanpspkeHHs aisi crolomHbix cedeHuidd (dpopmyna . M. XKypasckoro).
Pacnpenenenne kacaTeNbHBIX HANpsHKEHUH B CeUEHHsIX Oallok pasnuuHoil (gopmbl. Pacder Ha
IPOYHOCTb.

Tewma 14. Ilepemenienus npu u3ruoe.

HubdepenumanbHoe ypaBHeHHE JUisi  (QYHKIIMH TporuboB W €€ PasHOBHIHOCTH.
HenocpeacTBenHoe nHTErpupoBaHue JudQepeHnnanbHoro ypaBueHus. ['paHuuHble yCiIoBusl.

Tema 15 MeTton HayanbHBIX MTAPaMETPOB.

Tema 16 Omnpenenenue nepeMerieHnii B 0akax 3HEPreTHYeCKUM METOIOM.

Tema 17. Omnpenenenue nepemenieHud MmerogoM Makceemna — Mopa. Beruucnenue
uHTerpaita Mopa ¢ ucrosib30BaHieM (HopMysT YUCICHHOTO HHTEIPUPOBAHHUS.

5.2.2. Coneprxanue AUCUUIUIMHBI IO BUJAM Y4eOHBIX 3aHSTHUH.
JlekIMOHHBbIE 3aHATHS
Tabmuna 5.2.1

N Howmep O0newMm, gac.

- /i[ pasznena 0D0 300 Tema nexmun
JHCLATUTHHBI
1 1 2 05 OcHOBHbIC TIOHATHS. BHYTpeHHHE YCHIIHS B OMEPEUHBIX
CCUCHHSAX CTEPIKHSL.
2 1 2 0,5 Hanpspxenust u gedopmariuu.
Hanpsoxenns n neopManyy IpH PacTSHKCHUHM M COKATHU.
3 2 2 0,5 HcnpiTannst MaTeprasioB Ha pacTshKeHHE-CKaTHe. MeTo bl

pacyera CTPOUTENIbHBIX KOHCTPYKIUI.

OmnpenerneHue nepeMeieHnit B 001eM cilydae pacTsKeHHs-
4 2 2 015 ckatus. CtaTuyecku HECONPEACTINUMBIC CUCTEMBI TTPU
PACTHHKCHUUN-CIKATUU.

FeOMe’I‘pI/I‘IeCKI/Ie XapaKTCPUCTHUKHU ITIIIOCKUX CCUCHMI.

> 3 2 05 BeI4yHciieHHe MOMEHTOB HHEPIUH CIIOXKHBIX CCUCHUH.

6 4 2 0,5 Kpydenne. CnBur. PacueTsl Ha MPOYHOCTH U KECTKOCTb.

7 4 5 05 ITnockuit n3rud. Hopmanshele HanpsokeHus. [Tnockuit n3rud.

' KacaresibHble HanpsKeHHUs.

8 5 2 0,5 [Nepemerenus npu n3rude. MeTos1 HavaIbHBIX MTAPaMETPOB
OrmpezeneHne nepeMenieHri B 0ankax SHePreTHIeCKUM

9 5 2 0,5 MeTozoM. OmpeieneHre nepeMenIeHnii MeToIoM MakcBea —

Mopa.
HUroro: 18 4

IIpakTHYecKkue 3aHATHA
[TpakTHyeckue 3aHATUS YU€OHBIM IJITAHOM HE IIPEYCMOTPEHBI.



JlabGoparopHblie padoThI

Tabmnuua 5.2.3

Howmep O0newMm, gac.
3aHsaTH o
e No i/ pa3zena 000 300 Hamvmenosanwne mabopaTtopHOi paboTHI
JCLUILTHHBI
JIa6.pa6. Nel. VMiciblTaHre MaTepraoB Ha PacTsHKEHUE
1 1 2 0,5 HanpsbKeHUe
3amuTa o y1a6.pad.Nel.
2 1 2 05 HcnplTaHne MaTepHUanoB Ha pacTsDKCHNE HAIPSDKCHHUE.
3 2 5 0.95 JIa6.pabNe2. Onpenenenue MOAYJIs IPOJOJIBHON YIPYTOCTH U
' koo dunmenra [lyaccona
4 2 2 0,25 JIa6.pa6.Ne3. Ompenenenne MOIyIs CIBUTA
5 5 5 0.5 3amura mad.padot No2 m Ne3.
6 2 5 05 JIab.pabNed. VcnibiTaHue JepEBIHHBIX 00PA3IIOB HA CHKATHE
! BZI0JIb BOJIOKOH U TIOTIEPEK BOJIOKOH
7 5 5 05 3amura 1a6.paboTsl Ned: MccnenoBanue HarpsyKeHHO-
' e OpMHUPOBAHHOT'O COCTOSIHUS B CTEPIKHE TIPH KPYUCHHH
8 3 2 0,5 JIa6.pa6.Ne5. Ompenenenne yriaa 3akpyIUBaHAS CTEPIKHS
9 3 2 0,5 3ammra mab.pabd Ne5 . + prp.
10 4 2 0.95 Jla6.pabota Ne6 OmnpenesicHne HOPMaIbHBIX HAMIPSHKCHUHA B
' MONIEPEYHOM CEUSHNUH OANIKH MPHU NPSIMOM YHCTOM U3rHuode
2 Jla6.pabota Ne7. Onpenenenue nporuda u yria moBopoTa
11 4 0,25
' Oanku npu usruode
12 4 2 0,5 3ammuTa 1a6.pad.Ne6 ,7.
13 5 2 0.6 Jlab.paboTa Ne8 HccnenoBanne mIOCKOTO HATIPSHKCHHOTO
COCTOSTHUS
14 5 2 06 JIab.pabota Ne9 OmnpenesneHne HAPSHKCHUN U TEPEMEIICHU T
! B OajKe mpu KOcoM u3rude
15 5 2 0.6 Jla6.pa6ota Nel0 HccrnenoBanre BHEIIEHTPEHHOTO
' PAaCTSKEHUSI CTEPKHS
16 5 2 06 JIa6.pabota Nell [IpumMeHeHNE TPUHIIATIA B3aUMHOCTH
! MepeMeIIeHIH K TOCTPOCHUIO U30THYTON OCH OaNKu
17 5 2 0,6 3amura ma6.padot Ne9,10,11.
Hroro: 34 4
CamocrosiTesibHast padoTa CTyJeHTA
Tabnmma 5.2.4
Howmep O65beM, uac.
Ne /mt paszena Tema Bun CPC
JCIUTITMHBI O®0 300
1 1 8 16 BBognas gacTp Brmmonaenue
2 Pactsoxenue-cxaTue. pacdeTHo-rpapuIecKux
2 12 20 PacueTsr Ha IPOYHOCTH U pabor,
KECTKOCTb. MIOJITOTOBKA K Jlab.paboTram,
3 I'eomerpuyeckue pabora ¢ coBpeMEeHHBIMHA
3 12 20 XapaKTEPUCTHKH IUIOCKUX | JKypHaIaMH(3JIEKTPOHHBIMU U
ceueHni TIeYaTHBIMH), CO3/IaHNE
4 4. 12 20 Kpyuenne. Cupur. HMHTEJJICKT-KapT
PacueTsl Ha IpoYHOCTH U




KECTKOCTb.
5 ITnocknit n3ru6. Pacuertsr
5 12 20 Ha POYHOCTH U
KECTKOCTb.
6 3auer 4 3auer IToaroroBka Kk yCTHOMY
i 3a4eTy
HUroro: 56 100

5.2.3. IlpenonaBaHue JAUCUUIUIMHBI BEAETCA C MPUMEHEHHEM CIEIYIOIIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUMNA:

- Co3maHue WHTEIUICKT-KapT: BMECTO TNEPENUCHIBAaHMS HHPOPMAIMU CO CIAWIOB MM
MEXaHUYECKOTO KOHCHEKTHPOBAaHUs OOydarolmuecss MpUOOPETarOT HAaBBIK PadOTHI € OOJIBIIUM
o0beMoM uWHpopManuu. boilee TOIPOOHO O HAMIEM OINBITe MPUMEHEHUS A3TOH METOIMKH B
npemnoaBanHuu cornpomara https://mir-nauki.com/73PDMN620.html.

-Pabora ¢ coBpeMeHHBIMU 0a3aMM HayYHBIX KYpHAJIOB pa3HOM HampaBIIEHHOCTH, paboTa ¢ 6azaMu
Hay4yHbIX craTeit u marentoB (https://scholar.google.ru, https://elibrary.ru wu T.1.): morpyxenue
00y4aromuxcsi B peaJlbHOE NMPUMEHEHHE M3YYaeMBIX TEOPETHUYECKHUX MAaTEpUAIOB, PACCMOTPEHHE
pa3IMYHBIX HANpaBJICHUH HAyKH, OPUEHTALMsI B BEIOOpE CBOETO OyayIIero HarpaBleHHUs (PO
) MHXCHEPHOH NI TeIbHOCTH,

- Komangnas pabora B MUHH- TpyMax;

-Munu- Kondepenuuu, kak 3ammura 1a6.paboT : YMeHue npe3eHTOBaTh CBOU MBICIIU U HJIeU

- OKCHEepUMEHTHI, COIMOCTABJIIEHWE C TEOpUeH, pa3BUTHE YyMEHHUS AaHAIU3HPOBATh JAHHBIE U
CHUHTE3UPOBATDH UJICH.

6. TemaTHKa KypPCOBBIX padOT/IPOEKTOB
KypcoBsie paboThl/POEKTHl Y4€OHBIM IJIAHOM HE IPEAYCMOTPEHBI.

7. KoHTpoJbHBbIE padoThI
KonTtposnbHble paboThl A7 3204HON POPMBI 00yUEHUSI.

7.1. Metoauyeckue yKa3aHus JUIsl BHITIOJHEHUS KOHTPOJIBHBIX padoT.
KoHTposbHble pabOThI BBIMONHSIOTCS B OTACIBHOW TeTpaau. TpyloeMKOCTh BBITOJHEHUS OJTHOM
paboThI cocTaBSIET OT 2 10 4 YacoB
7.2. TemaTHKa KOHTPOJIBHBIX PadoOT.
Conpomuenenue mamepuanos
1.ITocTpoenue 3MOp MPONONBbHBIX YCHIHMH, HANpsKEHUHW WU MEPEMEIIEHUW NpPU PACTIKEHUH —
CKaTUU CTEP)KHS IEPEMEHHOT0 MONEPEYHOTO CEUEHUS
2. OnpezneneHre reoMeTPUUECKUX XapaKTePUCTUK COCTaBHOTO CEUEHUS.
3.1M3ru6 ©Oanok. IlocTpoeHme »SmIOp TEPEepPE3bIBAIONMX CHJI W HM3THOAIONUX MOMEHTOB.
OmnpeneneHue pa3MepoB IIONEPEYHOrO CEUEHHUs pa3Nu4yHoi ¢opmbl. Pacuer nomyckaemoit

Harpys3KH.

8. OueHka pe3yJIbTATOB OCBOECHHSI THCIHIJIHHbI
8.1. Kpurepun OLIECHMBAHUSI CTENEHW TMOJHOTHI M KAdyeCTBA OCBOCHUS KOMIIETEHIUWA B
COOTBETCTBUU C TUTAHUPYEMBIMH pe3yJbTaTaMu 00y4deHus npuBeeHsl B [Ipmioxenun 1.
8.2. PelitmHroOBasg cHcCTeEMa OIIEHHBAHMUS CTEIEHW IIOAHOTHI M KAadecTBa OCBOEHUSA
KOMIIETSHIINI 00yJaromuxcst ouHor (HopMbl 00yueHus mpecTaBieHa B Tadmuie 8.1.


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

Taobnuua 8.1

. Konuuectso
Ne n/m Bupbl MmeponpusTHii B paMKax TEKYIIEro KOHTPOIIS
6auioB
1 Tekymias aTTecTanus
1 Brimonnenue nadoparopnoii padotst Nel. McnibiTanue maTepraioB Ha 0...5
pacTshbKeHue HalpshDKeHUe
2 Brmonaenune pacuetHo-Tpadudeckoit padboTsr Nel. I[TocTpoenue amrop 0...5
MPOJOJIEHBIX YCUIINH, HANPSDKEHUH U TIepeMelIeHUi IPY pacTsDKEHUN —
C)KaTUH CTEPIKHS IIEPEMEHHOTO MONEPEYHOTr0 CEUCHHUS
3 Brimonaenne nabopatopHoi padotsl Ne2. OnpesiernieHrne MOy 0...5
NPOAOJILHON ynpyrocTH u koddunmenta [Tyaccona
4 Brimonuenue nadoparopHoii paboter Ne3. OnpeneneHue MOy sl CIBUTa 0...6
5 Brmmonaenune pacueTHo-Tpadudeckoit padboTs Ne2. Cratndaecku 0...5
HEeoMpeAeTMbIe CUCTEMBI pacTsKeHus cxkaTus. OnpeneneHne pasMepoB
MIOIIEPEUYHBIX CEYEHUM CTEP>KHEN NPU 3aJaHHOM JI0IIyCKaEMOM HAIPSKEHUU
HUTOI'O 3a nepByI0 TEKYIIYIO ATTECTAIHIO 0..26
2 Tekyuas aTTecTanus
6 Brimonnenue nadbopatopuoii pabotsl Ned. HccnenoBanue HanpsbkeHHO- 0...5
neopMHPOBAHHOTO COCTOSIHUS B CTEPKHE IIPH KPYUICHUU
7 Brimonmaenne nabopatopHoit pabotel NeS. OnpenieneHue yria 3aKpyIrnBaHUS 0...6
CTEpIKHS
8 BrimonmaeHmne pacueTHo-Tpaduaeckoit padboTsl Ne3. «['eomerpudeckne 0...10
XapaKTEePUCTUKH TUIOCKUX CEUCHHUI
9 Brimonnenne nadopatopHoit pabotsl Ne6 OnpeneneHne HOpMallbHBIX 0...5
HaINpsHKCHUH B ITOTIEPEIHOM CEUSHHUHU OAJIKH IIPHU MPSIMOM YHCTOM H3THOE
10 Brimonmaenune nabopatopHoit pabotel Ne7. Onpenenenue mporuda u yria 0...6
MOBOPOTa OAJIKK MpH U3rude
11 Brimonnenue pacuerHo-rpaduueckoit padoTsl Ned. «PacueTsl Ha IPOYHOCTD 0...10
¥ KECTKOCTh TIPH KPYUICHHI
HUTOI'O 3a BTOPYI0 TEKYIIYIO ATTECTALMIO 0..42
3 Texymas aTTecTaIus
12 Brimonnenue nadoparopaoii padoter Ne§ MccienoBanue miockoro 0...6
HaIIps>KEHHOT'O COCTOSTHUA
13 Brmonnenue nadopatopHoit padoTel Ne9 Onpenenenue HanpsHKeHU 1 0...5
nepeMeIeHnit B 0aike mpu KOCOM M3rude
14 Brmonnenne nadopatopHoit padotel Nel0 HMccienoBanne BHEIEHTPEHHOTO 0...6
PaCTAXKCHUA CTCPIKHA
15 Brimonuenne naboparopHoii padotel Nell Ilpumenenue npuHmna 0...5
B3aUMHOCTH TIEpEMEIICHNH K MOCTPOCHUIO N30THYTOH OCH OaIKU»
16 Brimonuenue pacuetHo-Tpadudeckoit paboTsl NoS. M3ru6 Gainok. 0...10
[ocTpoenue 31iop nepepe3bIBAIOINX CHI U U3THOAIOIIIX MOMEHTOB.
Onpe/ieieHre pa3MepoB MOMEPEUHOT0 CeUeHMs pasiinuHoi hopmbl. Pacuer
JIOITyCKaeMOW Harpy3Ku
HUTOI'O 3a TpeThI0 TEKYLIYI0 ATTECTALUIO 0..32
BCEI'O 100




PeliTunrosas cucrema OLCHUBAHUA CTCIICHU ITOJIHOTHI U Ka4€CTBA OCBOCHUA KOMHGTGHHI/Iﬁ
oOydJaronuxcst 3a09Hoi (popMbI 00yUeHHUs MpecTaBieHa B Tadiumie 8.2

Tabmuua 8.2
Ne Bunapl MeponpusTuii B paMKax TeK €0 KOHTPOJIA KomraecTso
/I A porp P yi P 0amIoB
1 BrimonmaeHre KOHTPOBHBIX padboT Ne 1, 2 (PacTsmkenue-cxxatre. Pacuetsr Ha 40
MMPOYHOCTH U )KGCTKOCTI))
5 Beimosnaenne koHTposibHO# padoTsl Ne 3 (I'eomeTpuueckue XapakKTepUCTUKU 20
ITIOCKUX CEUEHUH)
3 BeimosHeHre KOHTpotbHO# paboTel Ne 4 (Kpyduenue. PacueTsl Ha IPOYHOCTD U 20
KECTKOCTbD)
4 Beimosiaenne koHTposibHO# paboTsl Ne 5 (Ilnockuit n3ru6. Pacyers Ha 20
MIPOYHOCTH )
BCEI'O 0-100
9. YueOHO-MeTOAHYECKOE M MH(POPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI
9.1. IlepeueHb pekOMEH1yeMOi1 IuTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemennble mpodeccuoHanbHble 0a3bl JTaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHBIC
CUCTEMBI :
1. DnextpoHHas o6ubnnoreka TromMeHCcKoro WHAYCTPUATIHLHOTO YHHUBEpPCUTETA
http://webirbis.tsogu.ru/
2. Hayuno-texmmueckas OubOmmoreka ®I'AOY BO PI'Y Hedtn u raza (HUY) um. U.M.
['yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/
3. Hayuno-texuuueckas Oubmumoreka ®I'bOY BO «YI'HTY» u ®I'BOY BO «TromeHckuii
UHIyCTpHaIbHbIi yHUBepcuTeT» http://bibl.rusoil.net
4. Hayuno-texuuueckas 6ubauoreka ®I'bBOY BO «YI'TY» u ®I'bBOY BO «TromeHckuii
WHTyCTpHaibHbIH yHuBepcuteT» http:/lib.ugtu.net/books
5. Hayunas snexTpoHHas 6ubnuoteka «eLibrary.ru»
6. KoHcynmpTaHT cTyaeHTa <«DNeKTpoHHas Oubimoreka TexHuueckoro BY3a» (000
«[Tomutexpecypce») http://www.studentlibrary.ru
7. OBC IPRbooks (OOO Komnanus «Aii ITu Ap Meauay) http://www.iprbookshop.ru/
8. OBC Jlans (OO0 «M3natensctBo JIAHDBY) http://e.lanbook.com
9. BBC BOOK.ru (OO0 «KuoPyc meauar) https://www.book.ru
10.9BC FOPAUT (000 «dnexrponnoe m3matensctBo FOPAMTY) www.biblio-online.ruy,

WWW.urait.ru

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

OTEUECTBEHHOT'O MPOU3BOJICTBA(NEPEYUCTIUMND).
- MS Office Professional Plus;
- Windows.
- Jlupa CAIIP
- Autodesk AutoCAD



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/

10. MaTepuaJbHO-TeXHHYECKOE 00ecnevyeHue TUCINTILTHHBI

[Tomerienust i MpoBeIEHUS] BCEX BUIOB PaOOTHI, MPEAYCMOTPEHHBIX YY€OHBIM IIJIAHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM 060pyIIOBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMU 06yquH;1.

O0ecneyeHHOCTh MATePHAJIbHO-TeXHHYeCKHX ycaoBuil peanusanuu OIIOII BO

Taomuua 10.1

HaumeHnoBaHMe yueOHBIX
IpeIMEeTOB, KYPCOB, TUCIHILTHH
(Mopmyneil), IPaKTUKU, HHBIX
BHUJIOB y4eOHOH IeATeNbHOCTH,
IPEAyCMOTPEHHBIX Y4EOHBIM
IUTAaHOM 00pa30BaTENbHOM
HPOTpaMMBI

/i

HaumeHOoBaHME MOMEIICHUH 1S
MIPOBE/ICHHSI BCEX BUJIOB YUCOHOM
JESTENbHOCTH, IPEAYCMOTPEHHON

y4eOHBIM TIIAHOM, B TOM YHCJIE TIOMEIICHUS

JUISL CAMOCTOSITEIBHOM PaboTHI, C

yYKa3aHHEM NepedHs] OCHOBHOTO

00opynoBaHus, y4eOHO- HATJISAHBIX
OCOOMit

Anpec (MecToIoJI0KeHHE) TOMEIICHUH
JUISl TIPOBEJICHHUS BCEX BUJIOB y4eOHOU
JIeSITEeIbHOCTH, MPEyCMOTPEHHOMN
y4eOHBIM TUIAHOM (B ClIyyae peaan3aiuu
00pa3oBaTeIbHOM MPOrpaMMBbI B CETEBOU
(hopMe IOTOTHUTENFHO YKa3bIBACTCS
HaMMEHOBAaHHUE OPraHU3aIMU, C KOTOPOH
3aKJIIOUEH JI0TOBOP)

1 COHpOTI/IBHeHI/Ie MarepuajioB

JlexumoHHbBIE 3aHATHS:

VYyeOHast ayTuTOpus AJIsi IPOBEACHUS
3aHATHH JEKIIMOHHOTO THUIIA; TPYIITOBBIX
Y MHAMBUYaJIbHBIX KOHCYJIbTALM;
TEKYLIEro KOHTPOJISl U MPOMEKYTOUHON
aTTeCTalluu,

OCHaILIEHHOCTb:

Y4eOHast MeOeIIb: CTOJIBI, CTYIIBS, JOCKA
ayIUTOPHASL.

KomMmmbioTep B KOMILIEKTE, TPOEKTOP,
IIPOEKLIMOHHBIN YKPaH.

625001, TromeHcKas 00J1acTh, T.
TiomeHs, yi1. MenbHukaiTe 1.72

JlabopaTopHbIC 3aHATHSL:
YueOHast ayAMuTOpHs TS IPOBEICHUS
3aHATUH CEMUHAPCKOIro TUIA
(;1abopaTopHbIe 3aHATHUS ); TPYNIIOBBIX U
WHJIMBHUIYaJIbHBIX KOHCYJIBTALUH;
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH
aTTecTanuy, Y4eOHas 1abopaTopus.
OcCHaILIEHHOCTb:

YyeOHast MeOenb: CTOJIBI, CTYJbS, JOCKa
ayauTtopHas. JlabopaTtopHble yCTaHOBKH-
A.059

625001, TromeHcKas 001aCTh, T.
Tiomens, yi1. MensHuKaMTE 1.72

«COITPOTUBJIEHME MATEPUAJIOB».

11. Metoauyeckue ykazanus no opranuzauuu CPC

11.1. Metoanueckue yka3zaHHs 110 MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSM.
PYKOBOJACTBO K PEHIEHUIO 3AIAY 11O MEXAHUKE. Vuebnoe nocooue E.I'.
I'peunn, C.B. Sky6osckas, H.A. KpuBuyn, O.JI. Ymanckas, E.1O. MBanosa
[MOAT'OTOBKA K UHTEPHET O3K3AMEHY 110 JUCHUIIJIMHE «COITPOTUBJIEHUE
MATEPUAIJIOB». Memoouueckue ykaszanua O.J1. Ymanckas, E.I'. I'peunn, H.A. Kpupuyn

Memoouueckue ykazanus I CaMOCTOSATEIHHOMN

pabotel mo m3yuenuto kypca «COIIPOTHUBJIEHUE MATEPUAJIOB». O.JI. Ywmanckas, E.I'.

I'peunn, H.A. Kpusuyn

JIABOPATOPHBIN ITIPAKTUKYM IO COITPOTUBJIEHUE MATEPUAJIOB. Vue6noe

nocooue. O.JI. Ymanckas, E.T.

I'peunn, H.A. KpuBuyH

PACYHETHO-TPAOUYECKUE 3AJAHUA 110 KYPCAM COITPOTUBJIEHUE
MATEPUAJIOB, [TPUKJIAJTHAS MEXAHUKA JJI9 CTYJIEHTOB OYHOM 11 3BAOYHOM
®OPM OBYUYEHHNSA OBIIETEXHUYECKOI'O [TPO®UIIA (paznen Nel). Memoouueckue
yrazanus. b.A. T'ynses, FO.E. Slky6oBckwii.




11.2. MeToanueckue yKkazaHusi 10 OpraHU3aIii CaMOCTOSATEIbHOM paboThI.

CamocrosiTenbHass paboTa OOYYAIOIIMXCS 3aKITIOYAeTCsl B TOMYYCHHH 3aaHui (TeM) Yy
npenoAaBaTens Uil UHAUBUIYaJIbHOrO ocBoeHus. [IpenonaBarens Ha 3aHATHM JAET PEKOMEHAALMH,
HEOOXOMMBbIE Ul OCBOSHMS MaTepHuaia. B xome camocToATensHON paboThl 00yyaromuecs TOHKHBI
U3yYUTh TEOPETUUECKUI MaTepuai IO pas3zenaM M NOATOTOBUTH JOKJIAJ U MPE3CHTALMIO 0 TeMaM
pa3leNioB MUCHUIUIMHBL U MyONUYHO 3alUTUTh €€ Ha 3aHaTuh. OOydaronuecs: JOJKHBI OHUMATh
coZiep KaHMe TEOPETUYECKOT0 MaTepraia (3HaTh ONpe/IeNICHHs IOHATUM, YMETh pa3bsICHUTH 3HAUCHUE U
CMBICIT JTFOOOTO TEPMHHA U T.I1.).

«COITPOTUBJIEHUE MATEPUAJIOBY. Memoouueckue ykaszanus nis CaMOCTOSITEIHHOU
pabotel mo um3ydenunio kypca «COITPOTHUBJIEHUME MATEPUAJIOB». O.JI. VYmanckas, E.I.
I'peunn, H.A. Kpusuyn
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HJIaHI/IpyeMbIe pe3yJbTaTbl Oﬁy‘{eHHﬂ AJIsA (l)OpMI/Ip()BaHI/Iﬂ KOMIICTCHIUUHA U KPUTEPUHU UX OLICHUBAHUSA

Juctumniaa: ConpoTUBJ/IEHHE MATEPUATIOB
Kon, cnemmansuocts: 21.05.06 HedrerazoBele TEXHUKA U TEXHOJIOTHU
HanpaBieHHOCTD:
TexHomorus 6ypeHns: HeTSIHBIX U Ta30BbIX CKBAXKHH.
Pa3paboTka u 3kcrutyaTanus HepTSHBIX U Ta30BBIX MECTOPOKICHHIA.
MarucrpanbHble TpyOOTIPOBOIBI M Ta30XPaHIIIUIIIA.

Mammmnasl 1 060pynoBaHue He(hTera3oBbIX TPOMBICIOB

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYCHUS

Kon HHIUKaTOpa
pe3ynbpTaTa 00ydIeHus
KOMIICTCHIIHU JOCTIDKEHUS
0 JIUCHHUILTAHE 1-2 3 4 5
kommeTeHun (MJ1K)
3uats (31):  MeToUK He crioco6en JemoHcTpupyeT HemoHcTpupyet JemoHcTpupyer
' Y MIPOBOJIUTH aHAITN3a OTJeNbHBIC 3HAHUS JIOCTAaTOYHBIC 3HAHUS HCYCPIIBIBAIOIINE 3HAHUS
MpOBEACHUS  aHalu3a .
HOCTABNCHHON LeH H TIOCTaBJICHHOH IIeTTH METOIHKH MPOBEICHUL METOIVKH TIPOBEACHUS METOIHKH MPOBEACHUSL
YK-2.1. (bopMyHpyeT 1 GOpMyITHPOBAThH aHaJu3a MOCTaBJICHHON aHaJn3a MOCTaBJICHHOU aHaju3a MOCTaBICHHOU
DopMynupyeT B cofoxy HHI:())}(IZTI) COBOKYITHOCTh 1enu 1 GopMyIUpyeT 1enu u GopMyIHpyeT ey 1 GopMyIupyer
pamkax Y B3aMMOCBSI3aHHBIX COBOKYITHOCTh COBOKYITHOCTb COBOKYITHOCTh
. B3aMMOCBSI3aHHBIX
MOCTABIIEHHOW 1ENH sanau KOTODEIC 3a/1a4, KOTOpbIe B3aMMOCBSI3aHHBIX 33/1a4, B3aMMOCBS3aHHBIX 33124, B3aMMOCBSI3aHHBIX 33134,
MPOEKTa Heo 6);OZ[HMO CHIII)/I ® HEO0XOJIMMO PEIIUTh KOTOpBIE HE0OX0TUMO KOTOPBIC HEOOXOAUMO KOTOpBIE HEOOXOIUMO
COBOKYITHOCTh P JUTS €€ TOCTHKCHUSL. PEIIUTh IIIs ee peIunTh IS ee PEIIUTh IS ee
JUTSL €€ JOCTIDKEHHS.

VK-2 B3aMMOCBSI3aHHBIX JIOCTHKEHUSL. JTIOCTHKCHUSL. JOCTIDKEHUSL.
3azad4, He crioco6en YMeeT mpoBOIUTE aHANTU3 | YMeEeT IPOBOJWUTh aHAMH3 | YMeeT IPOBOINTE aHAJH3
obecnieunBaromux ee | Ymers(Y1): npoBoauth MIPECTaBIATh MTOCTaBJICHHOH IeTH U ITOCTaBJICHHOW ISTTH U [IOCTABJICHHOW L€ U
JIOCTHXKEHUE. aHaM3 TIIOCTABJICHHOM | TPOBOAWTH aHAIIN3 (hopMynHIpoBaTh (dhopMynIHpOBaTH (dbopMynHpoBaTh
Onpenensier menmd W (GOPMYIHPYET | TOCTAaBICHHOW NN COBOKYITHOCTh COBOKYITHOCTb COBOKYIIHOCTb
0XKHJaeMble COBOKYITHOCTB 1 GOpPMyYITHPOBAThH B3aMMOCBSI3aHHBIX 33134, B3aMMOCBSI3aHHBIX 33134, B3aUMOCBSI3aHHBIX 3a7a4,
pe3yIbTaThl PEUICHUS | B3aMMOCBSI3aHHBIX COBOKYITHOCTh KOTOpBIE HE0OX0TUMO KOTOPBIC HEOOX0AUMO KOTOpBIE HEOOX0TUMO
BBIJIETICHHBIX 3a/1a4. 3amad, KOTOpBI€ | B3aMMOCBSI3aHHBIX pEelnTh IS ee pemuTh IS ee peluTh IS ee

HEOOXOUMO  PEeInTh 3a/1a4, KOTOpbIe JIOCTHKEHUS, JOIyCKas JIOCTHKEHUS, JOMyCKast JOCTIKeHUS 6e3 ormmboK

IUUISL €€ TOCTHOKEHHS.

HEOO0XOIUMO PEIINTh
JUISL €€ TOCTHIKEHHS.

3HAYUTENIbHBIE OIIMOKH

HE3HAYUTEILHBIE OITHOKHU




KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

Kon HMHJUKaTOpa
pe3yabTata 00y4eHuUs
KOMIIETCHIIUU JOCTIDKEHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
Brazets (B1): He Brmaneer Bnaneet MeToIMKOM Xopoio BrageeT B coBepuieHcTBe Biageet
METOTHKO ) METOAUKOU MIPOBEJICHUS aHAJIN3a METOUKON METOJUKOMN METOAUKON NPOBEIACHUS
MPOBEICHUS aHATHM3a MOCTABJICHHOH LENU 1 MPOBECHUS aHATHN3a aHaIM3a IIOCTaBJICHHON
MPOBEJCHUS  aHaIu3a . .
. MOCTABJIECHHOH LIeH (bopmynupyeT TIOCTABIICHHOHN LIENU U end 1 GopMyIHupyeT
MOCTAaBICHHON LENMu |
(bopMyHpyeT u He hopmymupyer COBOKYITHOCTh dopmymupyet COBOKYITHOCTh
co éaoxy H%};TL COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4, COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3a/1a4,
I B3aUMOCBSI3aHHBIX KOTOpBIE HEOOXOJHMO B3aMMOCBSI3aHHBIX 337124, KOTOpBIE HEOOXOJMMO
B3aMMOCBSI3aHHBIX
saxay KOTODEIC 3aja4, KOTOpbIe peLuTh 1Jis ee KOTOpBIE HEOOXOMO PEIuTh 1JIs ee
’ P HE00XOIUMO PELINTh JIOCTIDKEHUS, JOMycKas pemuTh 1A ee JIOCTH)KEHUS
HEOOXOIMMO  peIInTh
JUIA €€ TOCTH)KEHUS psa omuboK JOCTIDKEHHSI, JOIyCcKas
JUISL €€ JTOCTYKEHHS
HE3HAYUTEIIbHbIC OIINOKH
He cnioco6en JemoHcTpupyer JeMoHcTpupyer JlemoHCcTpUpyeT
3Hath (32): METOIUKY BBIOPATh OT/EJIbHbIC 3HAHUS JIOCTATOYHbIE 3HAHUS WCYEPNbIBAIOLINE 3HAHUS
BBIOOpa ONTHMAJIBHOTO OIITUMAJILHBIH METOJIUKH BBIOOpa METOJIUKH BBIOOpa METOJMKH BBIOOpa
crocoba peneHus CII0C00 pereHus ONTHMAJIBHOTO CHOC00a ONITHMAJIFHOTO CII0C00a ONITHMAJIBHOTO crocoda
3ajad,  HMCXOAd W3 3a7a4, UCXOAs 13 penIeHus 3a1ad, UCXOAA U3 | PEILICHUs 3ajad, HCXOAS U3 | pEIIeHUs 3a7ad, UCXOAs U3
VK-2.2 HUMCIOIINXCS  PECYPCOB HUMEIOIINXCS HMEIOIINXCS PECYPCOB U HMEIOIINXCS PECYPCOB H HMEIOIINXCS PECYPCOB U
- 1 OTpaHUYEHU €CypCOB U OrpaHUyYEHUI OTrpaHUYEHUI OrpaHUYEHUI
IIpoexTupyet P pPeeyP N P P P
OTpaHWYCHHUH
penieHue
. He cniocoben Ymeer BIOMpaTh YMeeT BHIOHpATh Ymeer BHIOUpaTh
KOHKpPETHOH 3a/1a4u . . o
DOCKTA. BEIGHDAs Ymers (Y2): Beibupatsb BBIOMpATH ONITUMAJIBHBIHN CIIOCO0 ONTHUMAJIBHBIN CTIOCO0 ONTHMAJIBHBII CII0CO0
OETHMaH’LHHﬁ P ONTUMAJIBHBIH  CTIIOCO0 ONITUMAJIEHBIN pemeHus 3aa4, UCXOAs U3 | pelIeHHs 3a7ad, UCXOAs U3 | PelIeHHS 3a7ad, UCXOAs U3
VK2 - pereHus 3a1a4, UCX01s CIOCo0 peleHus UMEIOILIIXCS PECYPCOB H HUMEIOIUXCS PECYPCOB U HUMEIOIIUXCS PECYPCOB U
HOXO/IS 13 p 7| u3 HUMEFOIIUXCS 3a[a4, HCXOAs U3 OTPaHUYEHUH, IOIyCcKas OTPaHUYEHUH, IOIyCKas OrpaHHYeHMi 0e3 omnboK
[ — pecypcoB " UMEIOIIIXCS 3HAYUTEIbHBIE OIIHOKH HEe3HAYUTEIIbHbIE OIIHUOKH
Y OrpaHUYEHUN pecypcoB u
MPaBOBBIX HOPM U .
OrpaHWYeHHUH
MMEIOIINXCS "
He Bnaneer Brnaneer meroaukoi Xopolio Biageer B coBepieHcTBe Biageer
pecypcoB u Bnanets (B2): y . o
. . METOIUKOH BBIOOpa BBIOOPA ONTHMAIIBHOTO METOIMKOH BBIOOpa METOJIMKOH BbIOOpa
OTpaHWYEeHHUH METOIMKON BBEIOOpA
ONTHMAJIEHOTO criocoda pereHns 3a1ad, ONITHMAJILHOTO croco0a ONITHMAJIBHOTO CIOC00a

OIITHUMAaJILHOIO CcIrIocoba
pelIeHus 3a/1a4, UCXOI5

u3 MMEIOIIUXCS
pecypcoB "
OrpaHUYEHU

crioco0a peneHus
3aj1a4, UCXOAS U3
UMCIOINUXCA
pecypcoB u
OTrpaHUYEHUI

HCXOJSl U3 UMEIOIIMXCS
PECYpCOB U OTpaHUYEHUH,
JIOTTYCKasl PSI/T OIIHOOK

peuleHus 3a1a4, UCX0s U3
HIMEIOLIUXCA PECYPCOB U
OTpaHUUYEHU, JOMyCcKas
HE3HAYNTENbHBIE OIMINOKU

pelueHus 3aaa4, UCXos U3
HMMEIOLIUXCS PECYPCOB U
OrpaHUYCHUN




KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

Kon HMHJUKaTOpa
KOMITETEHIINT JOCTHKEHHS pesyabTata obyucnis
MO JMCIUTITAHE 1-2 3 4 5
komnerenuuu (MAK)
3nate (33): wMetoxas! | He cnocoben JeMmoHCTpHpYeT JemoHCTpHpYeT JemoHCcTpHpyeT
aHanHu3a aHATM3UPOBATH OTZAENbHBIC 3HAHUA JOCTAaTOYHBIC 3HAHUS HCUEPIIBIBAOIIIE 3HAHUS
JCHCTBYIOLIETO JEWCTBYIOIETO METO/IOB aHAJIH3a METO/IOB aHAJIH3a METO/IOB aHAJIH3a
3aKOHOIaTEJILCTBA U | 3aKOHOAATENbCTBA U | JEHUCTBYIOIIETO JIEHCTBYIOILETO JIEHCTBYIOILETO
MIPaBOBBIX HOpM, | NIPaBOBBIX HOPM, 3aKOHOJATENbCTBA U 3aKOHOJIATENbCTBA U 3aKOHOJIATEIbCTBA U
PETYIHPYIOIINX PETYNHPYIOLINX TIPaBOBBIX HOPM, TIPaBOBBIX HOPM, MIPaBOBBIX HOPM,
obmacTh obxacth perynupyromux 001acTh PeryINpyONNX 00JIaCTh PeryIupyOIMX 00JIaCTh
npodeccHoHAIBLHOM npodeccroHaNbHON | TpohecCHoHATBLHOM podecCHOHANBHOMN npodeccroHaNbHOM
JCATCIIBHOCTH JACATCIBbHOCTHU. JCATCIBHOCTH JCATCIBHOCTHU JACATCIBHOCTHU
YMmeth (Y3): | He ciocoben YMeeT aHanmu3upoBaTh YMeeT aHanmu3upoBaTh YMeeT aHanu3upoBaTh
VK-2.3. Pewmaer aHATH3HPOBATH aHAH3HPOBATH JIEHCTBYIOIIEE JIEHCTBYOIIIEE JIEHCTBYIOIIEE
JeHcTRyonee JieiicTByOIIICE 3aKOHOJATEIbCTBO U 3aKOHOJATEIbCTBO U 3aKOHOJATEIIBCTBO U
KOHKPETHbIE 3a]1a4K
3aKOHOJAaTCIbCTBO " | 3aKOHOAATCJIILCTBO U IpaBOBbIC HOPMBI, IpaBOBbIC HOPMBI, IMpaBOBbIC HOPMBI,
YK-2 EE{?::TTS;EX;MHHOFO TIPaBOBBIC HOPMBI, | IPAaBOBBIE HOPMBI, peryimpyromue o0acTs peryimpyromue ooiacTs peryaupyomue ooacTs
YCTAHOBJICHHOG perynupyronye perynupyroniye npodecCHOHANBHOM IpodeCcCHOHANTBHOMN TIpodeCCHOHANBHOMH
Bpewst obmacts obnactp JEATENIPHOCTH, JIOMyCKask | NEeSTeNBHOCTH, JOIycKas JeATeIbHOCTH 0e3 OmnO0K
npodeccHoHaNTBEHOM npodecCHOHANPHON | 3HAYMTENbHBIE OIIHOKI HE3HAYHUTEIIbHBIC OLTHOKH
JeATETbHOCTH JIeSITEIIbHOCTH
Bnagets (B3): | He Bnageer Bnageetr metomamu Xopouio BiaxeeT B coBepiieHcTBe Biaaeer
METOJlaMHt aHaJM3a | METOJaMH aHaln3a aHanM3a JIeHCTBYIOMETro METO/IaMH aHaJIN3a METO/IaMH aHaJIN3a
JIEHCTBYIOILETO JIEHCTBYIOILErO 3aKOHOATEbCTBA U JIEHCTBYIOILErO JIEHCTBYIOILErO
3aKOHOJATeIbCTBA W | 3aKOHOJATENCTBA U | TIPABOBBIX HOPM, 3aKOHOJATeIbCTBA U 3aKOHOJATEIbCTBA U
NIPaBOBBIX HODPM, | IIPaBOBBIX HOPM, perynupyromux 001acTh MIPaBOBBIX HOPM, IIPaBOBBIX HOPM,
PETYIUPYIOIINX PETyIUPYIONUIUX npodeccuoHaTbHOM perynupyromux 001acTh perynupyromux 001acTh
o0nactb o0nacTh JIeATENIHOCTH , IONyCKasi | MpogecCHOHAIbHON npodeccroHabHOM
npodeccrHoHaNIbHON mpo¢eCCHOHANBHON | Psi OMIHOOK JeSITeTIbHOCTH, JIOITyCKast JeSITeTbHOCTH
JeATeIbHOCTH JIeSITeIIbHOCTH HE3HAYHUTEJILHBIC OITHOKH
OIK-1.1. 3nate (34): meromuky | He cnocoben HemoHcTpupyer HemoncTpupyer Hemonctpupyer
Fcronbsyer 3aKombi UCTIONIb30BAHMS HCTIONIb30BATh OT/AENbHBIC 3HAHUA JIOCTaTOYHBIC 3HAHUS WCUEPTIBIBAOIIIE 3HAHUS
(byHAAMOHTATBHBIX OCHOBHBIX 3aKOHOB | OCHOBHBIE 3aKOHBI METOJIMKH UCIIONB30BAHUS | METOAWKH HCIIOJIB30BAHHS | METOAMKH HCIIOJIb30BAHUS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHbl | OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
OIIK-1 HayK JJI pEeLICHUS
KOHKPETHbIX 38124 JUCUUIUIMH, TpaBWia | X AMCIMIUINH, €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHBIX
HC(bTeFaSOBOFO TIOCTPOCHUA IpaBujia MOCTPOCHUA JAUCIHUILINH, IpaBujIa JUCHUILINH, IpaBujIa JUCIHUIUINH, IIpaBujIa
NPOM3BO/ICTBA TEXHUYCCKHUX CXEM U | TECXHHYCCKHUX CXEM U TIOCTPOCHUA TEXHUICCKUX TIOCTPOCHUA TEXHUICCKUX MMOCTPOCHUA TCXHUYICCKUX

yepTexei

yepTexeil

CXEM U YepTexeH

CXEM U YepTexEH

CXEM U YepTeKeH




Kon
KOMIIETCHIINH

Kon u HaumeHoBaHMe
HUHAMKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs
MO JMCIUTITAHE

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

1-2

3

4

5

Ymers (Y4):
HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYIHBIX
IUCUMIUIAH,  [paBhia
HOCTPOCHHS

TCXHHYCCKUX CXCM H

He cnocob6en
HCIIONB30BAaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbI
X DUCIUIUINH,
MpaBIiia MOCTPOCHHS
TEXHUYECKHUX CXEM U

YMeeT ucnoiab30BaTh
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX
TUCHIUTUINH, IPaBHIIa
MTOCTPOCHUS TEXHUIECKUX
CXEM U YEepPTEXEH,
JIOITyCKast 3HAUUTEIbHBIC

YMeeT ucnoiap30BaTh
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYIHBIX
JTUCHIUTUINH, IPaBHIIa
MTOCTPOCHUSI TEXHUIECKUX
CXEM U YEepPTEXEH,
JOITyCKast He3HAYNTEIbHBIE

YMeeT ucnoian30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYTHBIX
IUCHWIUIFH, TIPaBHiIa
MTOCTPOSHUS TEXHUUECKUX
CXeM U 4epTexkeit 6e3
OIINOOK

yepTexei yepTexeit OIIUOKH OIIUOKH
Briaxets (B4): He Bnaneer Buageer Mmeronukon Xopouio Biaxeer B cosepiieHcTBe Biaaeer
METOIHKOI " | MmeTomguKoit HMCIOJIb30BaHUS OCHOBHBIX | METOJIUKOM METOJUKOMN
HCIOJIb30BaHUSA 3aKOHOB WCTIOJb30BAaHUSI OCHOBHBIX | MCIOJIH30BAaHUS OCHOBHBIX
HCTIOJb30BaHUS
OCHOBHBIX 3aKOHOB €CTEeCTBEHHOHAYUYHBIX 3aKOHOB 3aKOHOB
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYUYHbI | JUCIUIUIMH, IPpaBUiia €CTEeCTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX
€CTEeCTBEHHOHAYYHBIX
X IUCLHUIUIMH, MIOCTPOEHMSI TEXHUUECKUX | JUCLUILINH, paBUiIa JUCLUIUINH, paBuiIa
JUCLUIUIMH,  HpaBHIIa N
HOCTPOCHRS MpaBWIa IOCTPOEHUSL | CXEM M YEPTEXKEH, MOCTPOEHUSI TEXHUUECKUX | MOCTPOEHUS TEXHUYECKUX

TEXHHYECKHX CXeM U
yepTexei

TEXHUYECKUX CXEM U
yepTexeit

JIOITyCKasl PSIIT OIIHOOK

CXEM U YEePTEXEH,
JIOIyCKasi He3HAUHNTEIIbHBIC
OLIHOKH

CXEM U YepTexen

OIIK-1.2. 3HaTh (35): | He 3naer HdemoHCTpHpYET HdemoHCTpHpYET HdemoHCTpHpYeT
AHanusupyer NPUHIHITHATbHbBIE NPHUHLMITHAIbHEIE OT/eNbHBIC 3HAHUS JIOCTaTOYHBIC 3HAHUS HCYEPIBIBAIOLINE 3HAHUS
NPUYUHBI CHIDKEHUSI | OCOOCHHOCTH 0COOEHHOCTH HNPUHLUITHATBHBIX NPUHLUITHATBHBIX NPUHLIUITHAIBHBIX
KadyecTBa MOJIeIUPOBAHUSA MOJICITUPOBAHUS ocobeHHOCTEH ocobeHHOCTeH ocobeHHOCTeH
TEXHOJIOTUUECKHX MaTeMaTHYeCKHX, MaTeMaTHYEeCKHX, MOJICTIMPOBAHUS MOJICIMPOBAHUS MO/ICIIMPOBAHUS
MPOLIECCOB U ¢busnyecknx U | husuueckux u MaTeMaTHYEeCKUX, MaTeMaTHYeCKHX, MaTeMaTHYEeCKHX,
npejjaraeT XUMHUYECKHX XUMHUYECKHX ¢busnyecKkux u ¢busnyecKkux u ¢busnyeckux u
a¢dekTuBHbIC MIPOLIECCOB, MPOLIECCOB, XMMHUUYECKHX MPOLIECCOB, XMMHUYECKHX MPOLIECCOB, XMMHUYECKHX MPOLIECCOB,
CIOCOOBI MOBBIILIECHUS | MPEJHA3HAYCHHbBIC Uil | MpeIHa3HAauYCHHBIC npenHa3HaYeHHBIX 1S nperHa3HaYeHHbIX 1S npeTHa3HaYeHHbIX IS
KayecTBa KOHKDPETHBIX JUTSl KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
NPOU3BOJICTBA Pa0OT | TEXHOJOTHYECKUX TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX

IPH BBITIOJTHEHHU HPOLIECCOB HPOLIECCOB MPOLIECCOB MPOLIECCOB MPOLIECCOB




Kon
KOMIIETCHIINH

KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

HHJUKATOpa
pe3yabTata 00y4eHuUs
JIOCTHKESHHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
pa3sIUYHBIX Ymers (V5): He cnocob6en YMeeT ucnonb3oBaTh YMeeT ucnoab30BaTh YMeeT ucnonap30BaTh
TEXHOJIOTMYECKHUX HCII0JIb30BATh HCIOJIb30BaTh NIPUHLUIINATIbHBIE NPUHLUIHNAIbHBIE NPUHLIUNNAIbHBIE
onepauuit NPUHLMIINATIbHBIE MPUHLMIIAATIbHBIE 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
0COOEHHOCTH 0COOEHHOCTH MOJEIUPOBAHUS MOZEIUPOBAHUS MOZEIUPOBaHUS
MOJEIUPOBAHUS MOJEITUPOBAHUS MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, MaTeMaTUYECKUX,
MaTeMaTHYECKHUX, MaTeMaTHUYECKHUX, ¢u3mIecKux u ¢u3nIecKux u ¢u3ndecKux u
¢u3mIecKux u (hu3nIecKux u XUMHUYECKUX IPOLECCOB, XUMHUYECKHUX MPOLECCOB, XUMHUYECKHUX IPOLECCOB,
XUMHUYECKHUX XUMHUYECKUX NpeIHa3HauYeHHbIE JJIs NpeIHa3HauYeHHbIE JJIs npeIHa3HaYeHHbIE IS
MIPOIIECCOB, MPOLIECCOB, KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
NpeIHa3HauYeHHbIe Ui | MpelHa3HauYeHHbIS TEXHOJIOTHUECKUX TEXHOJOTHUECKHUX TEXHOJOTHUECKHUX
KOHKPETHBIX JUTSI KOHKPETHBIX MPOIIECCOB, JOMYyCKas HPOIIECCOB, OMyCKast npoieccoB 6e3 ommnooK
TEXHOJIOTUYECKHUX TEXHOJIOTHYECKHX 3HAYHUTEIIbHBIC ONTHOKH HE3HAYUTEIIHHBIC OIHOKH
MIPOLIECCOB MIPOLIECCOB
Brazers (B5): He Bimageet Bnageer metonukoi Xopouio BiaxeeT B coBepiieHcTBE Biaaeer
METOHKOIE ' METOIUKON HCIOJIb30BaHUs OCHOBHBIMH METOJIaMHU METOAMKOU
HCIOJIb30BaHUS MPUHLMITHATIBHBIX METOAUKOU HCIOJIb30BaHHUS
HCIOJIb30BaHUS o
MPUHLMIHATIBHBIX ocoOeHHOCTeH HCIOJIb30BaHUs MPUHLMUIHATIBHBIX
NPUHLMITAATIBHBIX . o
0COBEHHOCTCH 0COOEHHOCTEH MOJEITUPOBAHUS MPUHLMUITHATIBHBIX 0coOeHHOCTeH
MOJETUPOBAHUS MaTeMaTHYECKHUX, ocobeHHOCTeH MOJEIMPOBaHUS
MOJICTTUPOBAHUS
MaTeMaTHYECKHUX, (bu3nUeCKux U MOJICTTUPOBAHUS MaTeMaTHYECKUX,
MaTeMaTHYECKHX,
F— (uznuecknx u XUMHUYECKHUX MPOIECCOB, MaTeMaTHYECKHX, ¢busnveckux u
HMITICCKIX XUMHUYECKHUX npeTHa3HAYeHHBIX TSI ¢busnveckux u XUMHUYECKHUX MPOIECCOB,
POLIECCOB MIPOILIECCOB, KOHKPETHBIX XUMHUYECKHUX MPOIECCOB, npeTHa3HaYeHHBIX IS
P ’ MpeIHa3HaYEeHHBIX TEXHOJIOTHUECKHUX npeIHa3HAYeHHBIX IS KOHKPETHBIX
MpeaHa3HauYeHHBIX JIJIs
KOHKDETHELX JUTST KOHKPETHBIX MIPOIIECCOB, JIOMYCKas Psii | KOHKPETHBIX TEXHOJOTHUECKHUX
P TEXHOJIOTMYECKUX omudoK TEXHOJOTMYECKHUX MPOLIECCOB
TEXHOTOTIHECKIX MIPOLIECCOB MPOLIECCOB, TOMyCKas
MIPOLIECCOB P p ’ Y
HE3HAYUTEILHBIC OMIHOKH
OIIK-1.3. O6mamaer He 3naer metoauky HemoHcTpupyer Hemonctpupyer Hemonctpupyer
HaBbIKaMU 3Hats (36): METOTUKY COBEPILIEHCTBOBAHUS | OTHENIbHbIC 3HAHUS JIOCTaTOYHBIE 3HAHUS HUCYEPIIBIBAIOLINE 3HAHUS
(uznveckoro u COBEPILEHCTBOBAHMS MIPOU3BOJCTBEHHBIX METOAUKH METOAUKH METOAUKH
MPOrPaMMHOTO TIPOU3BOJICTBEHHBIX MIPOLIECCOB C COBEPIICHCTBOBAHUS COBEPIICHCTBOBAHUS COBEPIIECHCTBOBAHUS
MOJICTUPOBAHUS TIPOIIECCOB C WCTIOJIb30BaHUEM TIPOU3BOJICTBEHHBIX TIPOU3BOJICTBEHHBIX MIPOU3BOICTBEHHBIX
OTIIETBHBIX HCTIOJIb30BaHUEM AKCIIEPUMEHTAIBHBIX | TPOIECCOB C TIPOIIECCOB C MPOIIECCOB C
(dbparmMeHTOB AKCIIEPUMEHTAITBHBIX JIAaHHBIX U HCIOJIb30BaHUEM HCIOJIb30BaHUEM WCTIOJb30BAHUEM
mpoiiecca BeIoopa JAHHBIX B PE3YJIbTATOB | PE3yJILTATOB AKCIIEPUMEHTAITBLHBIX AKCIIEPUMEHTAITLHBIX JKCIIEPUMEHTAITLHBIX
ONTUMAIILHOTO MOJECITUPOBAHUS MOJICTTUPOBAHUS JAHHBIX W PE3yJIbTATOB JIAHHBIX W PE3YJIbTATOB JIAHHBIX W PE3YJIbTATOB
BapUaHTa JIst MOJEJIUPOBaHUS MOJEJIMPOBAHUS MOJEJMPOBaHUS




Kon
KOMIIETCHIINH

Kon u HaumeHoBaHMe
HUHAMKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

KOHKPETHBIX yCIIOBUH

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

MO0 AUCLUIIIUHE 1-2 3 4 5
Vmetb (Y6): He cnoco6en VYMeeT UcHonb30BaTh YMeeT UCIIoIb30BaTh YMeeT UCTIOIb30BaTh
HCTIONBb30BATh HCHOJIb30BATE METOIUKY METOAUKY METO/IUKY
METOIHKY MCTOAHKY COBEPIIEHCTBOBAHUS COBEPLIECHCTBOBAHUS COBEPIICHCTBOBAHUS
COBEPIICHCTROBAHMS COBEPIICHCTBOBAHUS | IPON3BOJCTBEHHBIX TIPOU3BOICTBEHHBIX TIPOM3BOACTBEHHBIX
HIPOHM3BOICTREHHBIX MPOM3BOJICTBEHHBIX | MPOIECCOB C TIPOLIECCOB C HpOLECCOB ¢
TIPOLIECCOB C MPOIICCCOB C HCIIOJIE30BaHUCM HUCIIOJIB30BaHUEM HUCIOJB30BAHUEM
N —— HCTIONIb30BaHUEM 9KCTIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIIBHBIX
SKCTICPHMEHTAIHHBIX OKCIIEPUMEHTAJIbHBIX | JAaHHBIX M Pe3yJIbTaTOB JaHHBIX ¥ PE3YJIbTATOB JIAHHBIX U PE3YJIbTaTOB
JIAHHBIX 1 PE3YIBTATOB | ~ o oiX 1 MOZCTMPOBAHHA, MOJICIPOBAHUS, MOJIeIMPOBaHKs Oe3
MOZETHPOBAHHS pe3yJIbTaTOB J0IIyCKasl 3HAYUTECIIbHBIC JIOIyCKasi HE3HAYHUTEJbHbIE | OIIMOOK

MOJICTTUPOBAHUS OIITUOKH ONITHOKH
Buaners (B6): He BIANCCT Buaneer MmeTogukoi Xopomo BIaJeeT B COBEPIICHCTBE BIIA/ICET
METOIUKOJ METOIUKOI COBEPIICHCTBOBAHUS METOAUKOH METOTHKOMN
COBEPIICHCTBOBAHMS COBEpIICHCTBOBAHUS | MPON3BOJCTBEHHBIX COBEPIICHCTBOBAHMS COBEPIICHCTBOBAHHUSI
HPOHM3BOICTREHHBIX MPOM3BOJICTBEHHBIX | MPOIECCOB C TIPOU3BOICTBEHHBIX TIPOM3BOICTBEHHBIX
TPOLIECCOB C IPOLIECCOB C HCTIONIb30BAaHHEM TIPOIIECCOB C HpOLECCOB €
N — HCTIONIb30BaHUEM 9KCTIEPUMEHTAIBHBIX HCTIONIb30BAaHIEM HCIIOIB30BaHHEM
SKCTICPUMCHTATHHEX 9KCIEPUMEHTANIBHBIX | JAHHBIX M PE3YJIHTATOB 9KCTIEPUMEHTAIIBHBIX IKCIEPUMEHTAIIbHBIX
JIAHHBIX M PE3yJIbTATOB JAHHBIX U MOJIETTMPOBAHMS, JOITYCKasl | TaHHBIX U PE3YJIbTaTOB JAHHBIX U PE3YJIbTATOB
MOZETHPOBAHHS pe3yIbTaToB psiz omuboK MOJICIIUPOBAHMS, TOIyCKasi | MOJCTUPOBAHUSA

MOJCJIMPOBAHUA

HE3HAUYNTEILHBIE OIINOKH
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