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1. eab u 3axa4M 0CBOEHUS AUCHHUILIMHBI

Heab ocBoeHus qUCIUILTNHBI «COMPOTHBIICHUE MAaTEPUAIOB» — (DOPMHPOBAHUE CHCTEMBI
po(eCcCHOHANPHBIX 3HAHWUN M MPAKTUYCCKUX HABHIKOB OIICHKM M pacueTa Ha MPOYHOCTh U
JKECTKOCTh MPH PA3TUYHBIX BHEIIHUX BO3JACHCTBUSAX 3JEMEHTOB U JeTalleld, BXOJSAIIUX 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 padOThI IPU Pa3INYHbIX BHEITHUX BO3JICHCTBUSX;

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

Co3naBasi HOBbIE KOHCTPYKIIMU, UHKEHEP MPOEKTUPYET pa3Mephbl UX 3JIEMEHTOB, TPOBOIUT
MIPOYHOCTHBIE PacyeThl METOJaMU CONPOTUBIICHUS MarepuaioB. JlampHEHIINIA pacyeT 3JIeMEHTOB
MAaIIMH U KOHCTPYKUIUH TPOU3BOJUTCS C IIOMOIIBI0 COBPEMEHHBIX BHIYHCIUTEIBHBIX TPOTPAMMHBIX
MPOJYKTOB YUCICHHBIMH MeTojgamu. Jljis aHanmu3a JTOCTOBEPHOCTH PE3yIbTaTOB, MOIYYaeMbIX C
MOMOIIBIO MPHUKIATHBIX KOMIBIOTEPHBIX MPOTPaMM, HCIIOJIB3YETCS CpaBHEHHE C pe3ysbTaTaMu
pacueToB YOPOILIEHHBIX MOJENEH METOAaMU CONPOTUBJIEHUS MarepuanoB. [l ycnemrHoi
po(heCCHOHATILHOM  JIEATCIILHOCTH HWHXKCHEPY HEO0OXOIUMO BBIPa0OTAaTh HABBIKM CO3JaHUS
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 ¥ MojenupoBaHus. C MOMOIIBIO PacYETOB HA MPOYHOCTh U KECTKOCTh MPH PATUYHBIX
BUJax naedopmanuii Ha3HAYaAIOTCS HadallbHbIE pa3Mephbl JIeTaleid M 3JIEMEHTOB KOHCTPYKIIHMH,
BbIOMpaeTcss Marepuan s HMX UW3TOTOBJICHUS, OLIGHHWBAETCS HX COMNPOTHBICHHWE BHEIIHUM
BO3JIEUCTBUSIM.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

Juctuuinaa ConpoTHBJIEHHE MATEPHAJIOB OTHOCHTCS K AUCIIUILUIHHAM 00s13aTeIbHOM

yactu bioka 1 ydeOHOrO 1uiaHa.
Heo0XoauMbIMU YCITOBUSIME JUISI OCBOSHHSI TUCIIMILIIMHBI SIBIISTFOTCS:
SHAHUA.
- OCHOBHBIX MOAXOJ0OB K (hOpMAIM3allMd W MOJICIIMPOBAHUIO JBIOKCHHS M pPaBHOBECHS
MaTepI/IaJ'II)HBIX TECII,

- IIOCTAHOBKH U MCTOI0B pCIHeHI/ISI 3a1a4 O ABUKCHUU U paBHOBeCI/II/I MEXaHUYCCKUX CUCTEM,
VMEHUSL:
- BOCIIPUHMMATH ONTHMAJIBHOE COOTHOIIEHHWE YacTedl M IEJIOT0 Ha OCHOBE Ipad)uuecKux
MOJIeNiel, TPAaKTUYEeCKH pealu3yeMbIX B BHUJE YEPTEKEHW KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;
- MPUMEHSTh 3HAHUS, MOJYYCHHBIC IO MaTeMaTHKe, (QU3MKe, TEOPETHUECKOW MEXaHHKE MPU
U3YUEHUH PACUCTOB KOHCTPYKTHUBHBIX 3JIEMEHTOB CTPOMTEIBHBIX KOHCTPYKIIUN M JIETalIeH MaIllnH
U MECXaHU3MOB Ha HquHOCTB " KECTKOCTD,
HABBIKU:
- BJIaACHUA OCHOBHBIMU COBpeMeHHLIMI/I METOAaMU IIOCTaHOBKHM, HCCICAOBAHUA U peIHeHI/ISI
3a/1a4 MEXaHUKH.



ConepxaHue JUCIUTIIMHBI SBIISCTCS JJOTHYSCKUM MPOIOJDKCHUEM COACPIKAHUS JUCITUTIINH

«Maremarukay, «®Pusuka», «Teopernueckas MEXaHUKa» U

JUCIUITIIINH «HpOCKTHaH JACATCIIBHOCTD».

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
komnerenuun (MJIK)*

Kon 1 HaumeHOBaHUE pe3ylibTaTa 00y4IeHUsI 1Mo
JTUCTIATUTHHE (MOJIYITIO)

VK-2. Cnocoben
YIPaBILSITh POSKTOM Ha
BCEX JTallaxX ero
JKU3HEHHOTO IHKIIA

VK-2.1. ®opmymupyer B | 3Hath  (31): METOJMKY  HpOBEJIEHUs  aHaIM3a
paMKax [IOCTABJEHHOM | MOCTaBICHHONH €T U (OPMYIHPYET COBOKYIHOCTD
enu MPOEKTa | B3aUMOCBS3aHHBIX 3a/ay, KOTOpble HEOOXOAUMO PELIMThH
COBOKYITHOCTB JUIS €€ TOCTH)KCHUSL.
B3aMMOCBS3aHHBIX  3amad, | YMers (Y1): mpoBOOWTH aHANM3 IOCTABICHHOW e M
o0ecreuynBaroIx ee | GopMynupyeT COBOKYNHOCTh B3aWMOCBS3aHHBIX 3ajad,
nJoctiokenue. OnpenernsieT | KOTOpbIe HEOOXOAUMO PEUIUTh IS €€ JOCTHKCHUS.
oxunaemple  pesynbrarel | Bmagers (Bl):  Meromukoi  mpoBeneHMs — aHaiIM3a
pelieHus BBIJCICHHBIX | NIOCTAaBJICHHOM 1Lenu W (QOpMYJIHpPYeT COBOKYITHOCTh
3aJa4. B3aMMOCBA3aHHBIX 3aJia4, KOTOPLIC HCO6XOI[I/IMO peHInTh
JUIS €€ IOCTHIKEHUSI
VK-2.2. IMpoextupyer | 3HaTh (32): METOAUMKY BbIOOpa ONTHMAJILHOIO CIIOCO0a
pelieHue KOHKPETHOM | PEIIeHUs 3aJad, MCXOAd M3 MMEIOIIUXCS PECYypcoB H

3a/aud TPOEKTa, BhIOMpas
ONTHMAJBHBII CHOCOO ee

OTrpaHUyYEHUI

Ymers (Y2): BeiOupaTh ONTHMAJIBHEIA CIIOCOO pEIICHHS

pemieHus,  WUCXOIsd M3 | 3aJay, HCXOAs U3 HMCIOIIMXCS PECYPCOB U OTPaHHMUCHUH
JEHCTBYIOIINX NpaBOBEIX | Brmagers (B2): MeToamkoil BbIOOpa  ONTHMAIILHOTO
HOPM M UMEIOLUXCA | cmocoba pelieHus 3afad, WCXONsd W3 HMMEIOIIHXCS
pecypcoB 1 OrpaHUYCHUN PECYpCOB U OTpaHUYCHHH

3HaTH (33): METObI a”HaJn3a JIEHCTBYIOIIETO

VK-2.3. Pemaer
KOHKPETHBIE 33]]a4 MPOEKTa
3asBJIEHHOIO0 KayecTBa U 3a
YCTaHOBIIEHHOE BpPEMsI

3aKOHOJATENbECTBA M IIPABOBBIX HOPM, PETyIHPYIOIINX
o0sacTe npoecCHOHATTbHON AESTEIbHOCTH

YmeThb (V3): aHAJTM3UPOBATh JieiicTByroIIIEe
3aKOHO/IATEJIbCTBO M IPABOBBIE HOPMBI, PEryJHpYIOIINE
0051acTh MPO(HECCHOHATLHON JEATSIILHOCTH

Bnaners (B3): METOJaMi aHajiu3a JEeHCTBYIOLIErO
3aKOHOJATENLCTBA W MPABOBBIX HOPM, PETYIUPYIOLIUX
0051acTh MPO(HECCHOHATLHON JAEATSIILHOCTH

OIIK-1. Criocoben
pemaTh
MIPOM3BOJICTBCHHBIC U
(Wn) MccnenoBaTeIbCKUe
3amaun
npodeccnoHaTLHOM
JIeSITEIbHOCTH C yYETOM
OCHOBHBIX TPeOOBaHHUN 1
oTpeOHOCTE I
HedTerasoBoil oTpaciu

3HaTh (34): METOJMKY HCIOJIB30BAHKS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIUIUINH, TMPaBWJIa MOCTPOCHHS

OIIK-1.1. Hcnons3yer o

TEXHHYECKHUX CXEM U YepTexen
3aKOHBI (hyHIAMEHTaJIbHBIX -

VYmerp  (Y4):  HCHONB30BaTh  OCHOBHBIC  3aKOHEI
HayK ULt pemeHus

€CTEeCTBEHHOHAYYHbIX JWCHUIUINH, NpaBHia IMOCTPOCHUS
KOHKPETHBIX 3a1a4 .

TEXHHUYECKHUX CXEM U YepTexen
He(Tera3oBoro - =

Biagers (B4): MeTOOMKOH HCIIOIL30BaHHMS OCHOBHBIX
MPOM3BOJICTBA

3aKOHOB E€CTECTBCHHOHAYYHBIX IWMCIMIUIMH, IpaBHia

MIOCTPOCHHMSI TEXHUUECKHUX CXEM M YepTEeKeH
OIIK-1.2.  Amammmupyer | 3HaTh (35): MPUHIUITAATEHBIC 0COOCHHOCTH
MPUYUHBI CHIDKCHUS | MOJCNTMPOBAHMSI ~ MaTeMaTHYECKUX,  (QU3WYECKHUX |
Ka4yecTBa TEXHOJIOTHYECKUX | XUMHUYECKMX  IPOIIECCOB,  MpeJHa3HAueHHbIE IS
NPOLIECCOB U TIpeIJiaraeT | KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB
3¢ deKTHBHEIE crocoOsl | Ymerh v5): HCTIOIB30BaTh MIPUHIUITHATIHHEIC
MOBBILICHHS Ka4ecTBa | 0COOCHHOCTH MO/JICTTUPOBAHHUS MaTeMaTHYECKHX,
MPOU3BOJCTBA PA0OOT TPH | HU3HUECKHX u XMUMHUYECKHX TIPOIIECCOB,
BBIIIOJIHEHMH  PA3IMYHBIX | MpejHa3HAYeHHbIE ISl KOHKPETHBIX TEXHOJIOTHYECKUX
TEXHOJIOTHYECKHUX POLIECCOB
onepauuit Bnanets (BS): METOIUKOH HMCHOJIb30BaHUS

NPUHIUIHAIBHBIX ocoOeHHOoCTEeH MOJICIIMPOBAHHMS




KOZI 1 HAMMCHOBAHUC
KOMIICTCHIINH

Kox u HanmeHoBaHMe
HHIIUKATOpA JOCTUKEHHS
komnerenuun (MJIK)*

Kox u HauMeHOBaHUE pe3yibpTaTa 00y4eHUs 10
JMUCITUTUTHHE (MOTYJITIO)

MaTEMaTHYCCKUX, CI)I/ISI/I‘IGECKI/IX 1 XUMHUYECKHUX ITPOLECCOB,
NpE€AHA3HAUYCHHBIX JUIA KOHKPETHBIX TEXHOJOTHICCKUX

MPOLIECCOB
OIIK-1.3. Obnanmaer | 3HaTh (36): METOIHKY COBEPIIICHCTBOBAHUS
HaBbIKAMH (PU3WYECKOTO M | MPOM3BOJACTBEHHBIX  MPOLECCOB C  HCIOJBb30BAHHUEM
MPOrpaMMHOTO 9KCIEPUMEHTANIBHBIX JTaHHBIX u pe3yIbTaToOB
MOJIETUPOBAHUS MOJICIUPOBaHUS
OTZAENBHBIX  (pparMeHToB | YMeTh v6): HCIOJIb30BaTh METOJUKY
npoiiecca BBIOOPA | COBEPIICHCTBOBAHUS POM3BOJCTBEHHBIX MPOIECCOB C
ONTUMAJILHOIO  BAapUaHTa | UCIOJIL30BAaHMEM  OKCIEPUMEHTAJbHBIX  JAHHBIX U
JULL KOHKPETHBIX YCIOBUM | pe3ysIbTaTOB MOAEIHPOBAHUS
Bnagers (B6): METOIUKOI COBEPILIEHCTBOBAHHUS
MIPOU3BOJICTBEHHBIX  IPOIECCOB C  HCHOJIb30BAHHUEM
9KCIEPUMEHTAIBHBIX JTAaHHBIX u pe3yabTaToB
MOJIEIUPOBAHHS

4. O0beM TUCHUNINHBI

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

Tabmuua 4.1
AyIUTOpHBIE 3aHATHS / KOHTAKTHAs
dopma
dopma Kypc/ pabora, Jac. CamocrosiTenbHas .
MIPOMEIKYTOUHOM
oOyueHHs | ceMecTp [Mpaktuyeckue | JlabopaTopHbie paboTa, Jac.
Jlexuun aTTeCTalluu
3aHATHUA 3aHATHUA
OuHast 2/3 18 0 34 56 9K3aMEH
3a04Has 2/3 6 - 6 96 IK3aMEH

5. CTpykTypa H coep:KaHue TUCHUILTHHBI

5.1. CtpykTypa AUCIUTIIINHBI.
ouHasi popma odyuenusi (ODO)

Tabmuma 5.1.1

CTpyKTypa IACIATLIHHBI/MOTYJIIS AyRMTOpHEIE K
No PYKTypa Jcit . 3aHATHS, Yac. CPC, Bcero, ! Ouerounbie
HJIK
/n | Homep HanmenoBanue b TIp. JIa6. qac. qac. cpencrea’
pasnena pasnena
1 1 BBoanag gyacte 4 0 4 4 12
Pacrsoxenune-
cxatue. PacueTsl
2 2 4 0 10 4 18
Ha IPOYHOCTH U Wnresnext
JKECTKOCTb. VK-2.1 “KapTbl
OTYETHI
[eomeTpryecKkne YK-22 | 14
3 3 XapaKTepUCTUKU 2 0 4 4 10 g{fﬂgi’ L | 1AB.PAB
IIOCKHUX CEUYCHUU OIIK-1.2 l9TAM
prquHe. OIK-1.3 acyeTHo-
C Pacuetnl rpaguucck
4 4 ABHL. 2 0 6 4 12 ne paboTEhI.
Ha IPOYHOCTH U
JKECTKOCTE.
5 5 ITnocknit u3ruo. 6 0 10 4 20
Pacuetrnl Ha




MIPOYHOCTD U
KECTKOCTh.
YK-2.1 Bompocsr x
3’535 JK3aMeHy
9K3AMEH - |- 36 36 | et
OIIK-1.2
OIIK-1.3
Hroro: | 18 0 34 56 108

3ao04yHas popma o0ydenus (3PO)
Tabnuma 5.1.2

Crpyktypa AynuTopHbIe
HACLUIUINHEI/ MOIY IS 3aHATHS, Yac. Ko OneHouH
Auctt al CPC, Bcero, A H
Howmep NIK 13
HaumenoBanue Jac. Jac.
paszzaen JI. | Hp. | Jlao. cpencTea
paznena
a
1 BBoanas gactb 1 - 1 11 13
Pactsoxenue-
2 ckatue. Pacuers 2 } 2 19 23
Ha TIPOYHOCTh U "
HTEJIJICK
JKECTKOCTb.
T-KapThl
I'eomerpuueckue YK-2.1 0
TUETHI
3 XapaKTepPUCTUKH 1 - 1 19 21 | VK-2.2
. 1o J1a0.
MJIOCKHUX CEYECHHIM YK-2.3 paGoTam
Kpyuenne. Cnsur. OINK-1.1 K
OIlK-1.2 | NOHTpOIb
PacueTsl Ha
4 1 - 1 19 21 OIIK-1.3 Has
MIPOYHOCTH H paGora.
’KECTKOCTb.
ITmockuii u3ruo.
5 Pacuetsl Ha 1 } 1 19 21
MIPOYHOCTH H
JKECTKOCTb.
Bormpocst
K
VYK-2.1
VK22 9K3aMeHY
vK-2.3 | (Tectupo
DK3aMeH - - - 9 9
OIIK-1.1 BaHWE B
OIIK-1.2
cpene
OIIK-1.3
Educon
2.0)
Hroro: | 6 - 6 96 108

OuHo-3a04ynas ¢popma 00yuenus (O3PO) ue peanuzyercs.
5.2. ConepxaHue AUCUUTUIHHBI
5.2.1. ConeprxkaHue pa3aesioB JUCIUTIINHBI (TUIAKTUUECKHUE €IMHUIIBI ).

Pa3nen 1. BeoaHast yacThb.
Tema 1: OCHOBHBIE TTOHITHS.



OcHOBHBIE TNOHATHA M 33JaYd Kypca IO H3YyYEHHIO HaNpsKEHHO-1e()OPMUPOBAHHOTO
COCTOSIHUSL M PabOTOCIIOCOOHOCTH THUIOBBIX BJIEMEHTOB KOHCTPYKIMI. OCHOBHbBIE OOBEKTHI,
u3ydaemble B Kypce. PeanbHast KOHCTpYKIUS U ee pacueTHas Mojenb. [lonstue o crepxkue (Opyce).
BHennue cuitbl U UX KI1acCHU(pHUKAIIHSL.

Tema 2:. BHyTpeHHME yCWIINS B TONEPEUYHBIX CEUEHUSIX CTEPHKHS.

Meton onpeneneHus BHYTPEHHUX YCWIMHA. BHyTpeHHUE ycunus Npu pacTsSHKEHHH-CKATHH,
npu KpydyeHuu. BHyTpenHue ycunus npu usrube. JuddepeHuuanbHbple ypaBHEHHsT paBHOBECHUS
IPSIMOJIMHEMHOTO CTEPHKHS.

Tewma 3. Hanpspkenus u aedopmariiu.

BuyTpeHnHue cunel U HanpspbkeHus. HanpskeHust 1osiHble, HOpMallbHbIE, KacaTeJbHbIE U
BBIpQ)KEHUE Yepe3 HHUX BHYTPEHHUX CHJIOBBIX (akrtopoB. Ilepemenienus u nedopmaliuu.
Jedopmariun nuHeHbIe U yIIIOBbIE (CABUTY). Buabpl mpocThIX AedopmMariuii cTepKHs: pacTspKeHHe-
C)KaTue, CABHT, KpyueHue, n3ruo. Jlonymenns o cBoiicTBax MaTepuana 3I€MEHTOB KOHCTPYKITHMA.

Paszpnen 2. Pactsxenue-cxxarue. Pacuersl Ha MPOYHOCTh U )KECTKOCTb.

Tema 4. HanpspkeHust 1 jeopMaliuy Npu pacTsXKEHUU U CHKATHH.

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

Tewma 5. McnibiTanuss MaTepuaioB Ha pacTsKEHUE-CKATHUE.

OnpITHOE H3YyYEHME MEXaHMYECKHX CBOMCTB MaT€pUaIOB IPU PACTSDKEHUU M CKATHM.
JuarpamMmbl pacTsDKEHUS — CKaTHUsd IUIACTMYHBIX M XPYNKUX MarepuanoB. 3akoH ['yka npu
PacTsHDKEHUU U CHKATHU.

Tema 6. MeTozbl pacueTa CTPOUTEIbHBIX KOHCTPYKIUH.

OcCHOBHBIE TOHATHS O IPOYHOCTU M KECTKOCTH. KpuTepuum HacTyluleHus INpeAeibHBIX
COCTOSIHUHM B 3aBUCHUMOCTU OT CBOMCTB MaTepuaiia, YCJIOBHM paOOThl U Ha3HAYCHHsI KOHCTPYKLIUU.
MeTtoapl pacuera 1o IOIYCKAEMbBIM HaNPsKEHUSAM, Pa3pyllAOUM Harpy3kaM U IO IPEJECJIbHBIM
COCTOSIHUSIM.

Tema 7. OnpeneneHue nepemMenieHuil B o0IIEM Cydyae pacTsHKEHUsI-CKATHSL.

Onpenenenve nepeMenieHu u aepopManuil s 3JIEMEHTOB CTPOUTENbHBIX KOHCTPYKLIUH,
paboTaroUMX Ha pacTsDKEHHE U ckKaThe. YciaoBHe >KecTKOCTH. OCHOBHbBIE BUABI 3a1ad Mpu
pacyeTax Ha )KE€CTKOCTb.

Tema 8. CTaTnueckn HEONPEAETUMBIE CUCTEMBI IIPU PACTSKEHUU -CKATHH.

CraTtudecku HEONpPENESNUMbIE 3aladyd IPU  PACTSHKEHUU-CKATUU. TeMmneparypHble U
MOHTAKHbIE HaIIPSDKEHUS.

Pasnen 3. 'eomerpuueckre XapakKTEpUCTUKH TUIOCKUX CEYEHHUN

Tema 9. ['eomeTprueckne XapakKTEPUCTUKH MJIOCKUX CEYEHUH.

Haznauenne reomerpuueckux xapakTepucTuk. CTaTHuecKkue, OCEBble, MOJSAPHBIA MU
LHEHTPOOEKHBI MOMEHTHl MHEPLUH. 3aBUCHUMOCTb MEXIYy MOMEHTaMU HHEpPUUU TpHU
IapaJuIEJIbHOM IIEPEHOCE OCEM.

Tema 10. Beruncinenne MOMEHTOB MHEPIIMM CIIOKHBIX CEUEHU.

3aBUCUMOCTb MEKJYy MOMEHTaMU MHEPLUH IIPU MOBOPOTE KOOPAMHATHBIX oceil. ' aBHBIE
OCH U I'JIaBHbIE MOMEHTHI HHEPLIUU. Pasinycsl HHEPLINN.

Pasznen 4. Kpyuyenne. Cnsur. PacueTsl Ha IPOYHOCTD U KECTKOCTb.

Tema 11. Kpyuenwe. CnBur. Pacdersl Ha HpPOYHOCTH M KECTKOCTb. UMCTHIA CHBWT.
Kpyuenue crepkHell ¢ KpYIJIbIM MOMNEpEeYHbIM cedeHreM. Pacuersl Ha mpouyHocTh. OnpeaeneHue
YIJI0B 3aKpy4yrBaHusl. PacueTsl Ha )KECTKOCTb.

Paznen 5. Ilnockuii n3rud.



Tewma 12. ITnockuit nu3rn6. HopmansHbie HaMpsoKeHUS.

BreiBox Gopmynel At HOpMAanbHBIX HAMpPsDKEHUH B TOMEPEYHBIX cedeHHsX. PacueTsl Ha
MPOYHOCTH IO HOPMATHHBIM HAMPSHKESHUSIM.

Tema 13. [Tnockuit n3ru6. KacarenbHble HaPSHKEHMS.

KacarenpHble HampspkeHHS U1 CIiomHbIX ceueHuit (dopmymna . M. XKypaBckoro).
Pacnipenenenne kacaTenbHBIX HAaIlpsDKEHUHW B CeUeHUsAX Oallok pa3inuuHoil ¢dopmbl. Pacuer Ha
MPOYHOCTb.

Tema 14. Ilepemenienus npu u3ruoe.

HubdepennmnanbHoe ypaBHeHHE JUisi  (QYHKIIMHM TOporuboB W e€ PasHOBHIHOCTH.
Henocpencrsennoe unterpupoBanue qudepeHnuaib-Horo ypapueHus. [ paHuuHbie yCIoBHsL.

Tema 15 MeTon HayanbHBIX MTapaMETPOB.

Tema 16 Omnpenenenue nepeMerieHnii B 0aikax 3HEPreTHYeCKUM METOIOM.

Tema 17. Onpenenenue nepemenieHuit metogoM Makcsemia — Mopa.

Brruncnenmne unrerpana Mopa ¢ ucnosip3oBanueM GopMyil YUCIEHHOTO HHTETPUPOBAHUS.

5.2.2. Conepxxkanue JMCHUIIMHBI 110 BUAAM Y4eOHBIX 3aHATHH.

JIeKIInOHHbIE 3aHATHA
Tabmuma 5.2.1

Ne Howmep O0newMm, gac.

n pasnena 0D0 300 Tema nexunu
JHCLIATUTHHBI
1 1 2 05 OCHOBHEIC TOHATHS. BHYTpeHHHE yCHITHS B TONEPEYHBIX
CCUYCHHSX CTEPIKHSL.
2 1 2 0,5 Hanpsioxenus u qeopmanuu.
Hanpsoxenns n neopManyy NpH pacTSHKCHUH M COKATHU.
3 2 2 1 HcnbiTaHusi MaTepHajIoB Ha pacTshDKEHHE-CKATHE. MEeTO Ib

pacdera CTPOUTEIbHBIX KOHCTPYKIHH.

OnpeieneHne MEPEMEIEHHIT B 0OIIEM CITydae PacTsKEHHs-
4 2 2 1 cxarus. CTaTHIECKH HEOTIPEAETMMBIE CUCTEMBI TIPH
PACTSIKEHUH-CHKATHH.

FeOMe’I‘pI/I‘IeCKI/Ie XapaKTCPUCTHUKU TTIIIOCKUX CCUCHMI.

> 3 2 ! Brruncnenne MOMEHTOB HHEPIUH CIIOKHBIX CEYEHHUH.

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

7 4 5 05 ITnockuit n3ru6. Hopmanshele HanpsokeHus. [Tnockuit n3ruo.

' KacaresibHble HaNpsKeHHUs.

8 5 2 0,5 [epememenus npu n3runde. MeToa HadanbHBIX TApaMETPOB
Omnpenenenne nepeMenieHnid B 0ankax 3HepreTHIECKUM

9 5 2 0,5 MeTo oM. OmpeeneHre nepeMenIeHIii MeToIoM MakcBea —

Mopa.
HUroro: 18 6

IIpakTnyeckne 3aHATHA Y4eOHBIM IVIAHOM He NMPEAyCMOTPEHBI.




JlabGoparopHblie padoThI

Tabmnuua 5.2.3

3anaru
e Ne i/t

Howmep
paszena
JUCLUTUINHBI

O0BewMm, Jac.

00

300

Hamvmenosanwne mabopaTtopHOi paboTHI

0,5

JIa6.pa6. Nel.KoHcTpyrpoBaHue Moieneil 3JIEMEHTOB
KOHCTPYKIUH 6alioK, CTOEK, paM, MPOCTPAHCTBEHHBIX
CTepIKHEH

0,5

3amiTa KOMaHIHEIX pa0oT 1Mo 1ad.pad.Nel.
[locTpoenue 3n0p BHYTPEHHUX YCUIIMM B CO3JaHHBIX
KOHCTPYKIHSIX.

0,25

JIa6.pabNe2. .McnpiTaHme CTaIbHOTO 00pasIia KPyriioro
CEUYEHHs Ha PACTIKCHHE

0,25

JIab.pa6.Ne3. McnpiTanme craapHOTO 00pasma
HPSIMOYTOJIEHOTO CEYEHHs Ha PacTsHKEHHE

0,5

3amura 1a0.padot No2 u Ne3.

KOMaHJHass Urpa Ha Temy « IlnacTuyHble MaTepuasl.
IIpuMeHeHHE B COBPEMEHHBIX KOHCTPYKIUAX» C
UCIIOJIb30BaHHEM COBPEMEHHBIX HH(POPMAIIOHHBIX PECYPCOB!
MapoYHUKH cTaneit u T.A. Pabota ¢ caliTaMu pealbHBIX
MPEINPUATHH, HCIOIB3YIOIIUX METAUIOKOHCTPYKIIHH.

0,5

JIa6.pabNed. VicrieiTaHue JepeBIHHBIX 00pa3IoB Ha CHKATHE
BJIOJIb BOJIOKOH M TIOIIEPEK BOJIOKOH

0,5

3amura 51a6.padoTel Ned: IHTEIEKT-KapThI+ CTaThH U3
COBPEMEHHBIX MPO(HECCHOHATBHBIX KYPHAIIOB, IJI¢ B PEIICHUU
PCaJIbHBIX 3aJa4 NPUMCHAIOTCA XPYIIKUE MaTCPUAJIEBL.. Munu-
koH(pepeHuus: « [I[puMeHeHne XpynKkux MaTepuanos B
COBPEMEHHOM MHPE»

0,5

JIab.pa6.Ne5. Ompenenenue meHTpa TKECTH IIOCKAX QUTYP
pa3nuuHOi KoH(HTypamn

0,5

3amura 1a6.pad NeS . IHTeIIeKT-KapThI+ prp.

10

0,25

JIa6.pabota Ne6 OmpeneneHue MOy CABUTA IIPU KPYUECHUH

11

A~ ([ hlwW W

NN DN

0,25

Jlab.pabota Ne7. MccnenoBanue HampsipKeHHO-
JeOpMHUPOBAHHOT'O COCTOSIHUS B CTEPIKHE TIPH KPYUECHHH

12

0,5

3amura ma6.pad.Ne6 ,7. HTEIIIEKT-KapTHI+ MUHH-

KOH(EpEHIINS 110 KYPHAJIBHBIM HAayYHBIM CTAThSIM:

«Jlecopmaruist KpydeHHs: B COBpEMEHHOH TEXHHUKE,
CTPOUTENBCTBE U T.JL.»:

13

0,2

JIab.pabota Ne8 Omnpenernenue nporuba B KOHCOJIbHOM Oalike

14

0,2

Jla6.pabota Ne9 OmnpeneneHrie TUHEHHBIX TEPEMEIICHUN B
JIByXOIIOpHOH Oanke

15

0,2

Jla6.pa6ota Nel0 Onpenenenre yrioBbIX MEPeMENIEHUIN B
JTyXOTOPHOI Oanke

16

0,2

Jlab.pabota Nell OmpeneneHre HanpsHDKEHUH U IepeMeeHUN
B OaJiKe IpH IUNIOCKOM H3rnoe»

17

0,2

3amura 1a6.padot Ne9,10,11. KoHkypc HHTENIEKT-KapT.
Munn—xoudepennus «ledopmarust n3ruda. B Hayxe,
MIPOMBIIICHHOCTH, KU3HI

Hroro:

34




CamocTosiTesqibHasi padoTa CTyJAeHTa

Tabnuua 5.2.4
Homep O6beM, uac.
Ne /mt paszmena Tema Bug CPC
JUCIUTUTHHBI 00 3®0
1 1 4 11 BBojgHas yactn
2 Pactshxenue-cxatue.
2 4 19 PacueTsl Ha mpoyHOCTD U BrimomHenne
KECTKOCTb. pacdeTHO-rpapUIECKUX
3 I'eomerpuueckue pabor,
3 4 19 XapaKTePUCTHKH TNIOCKUX MTOJITOTOBKA K J1a0.paboTam,
CeueHnH paboTa ¢ COBpeMEHHBIMHA
4. Kpyuenue. Cnsur. KypHaJlaMU(2JEKTPOHHBIMU U
4 4 19 PacueTs! Ha IPOYHOCTE U Ne4aTHBIMU), CO3/JaHHe
KECTKOCTb. WHTEJJIEKT-KapT
5 ITnocknit n3ru6. Pacuertsr
5 4 19 HA IPOYHOCTH U
HKECTKOCTb.
6 OK3aMeH 36 9 DK3aMeH IloaroroBka K yCTHOMY
9K3aMeHy
HUroro: 56 96

5.2.3. llpenopaBaHMe JUCUUILUIMHBI BEICTCS C NPUMECHEHHEM CIEAYIOMIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- Co3maHue WHTEIUIEKT-KapT: BMECTO MEPCMUCHIBaHMS HHOOPMAIMKA CO  CIIAWIOB WM
MEXaHHUYECKOTO KOHCIIEKTHPOBAHUs OOYYArOIIHecs] MPUOOPETAIOT HABBIK PabOThI C OOJBIIAM
oboveMoMm wuHpopManuu. Bomee moapoGHO O HAmIeM OMBITE MPUMEHEHHS 3TOW METOJHUKH B
npemnogaBanuy cornpomara https://mir-nauki.com/73PDMN620.html.

-Pabora ¢ coBpeMeHHbIMHU 0a3aMy HayYHBIX KYPHAJIOB Pa3HOI HampaBlICHHOCTH, paboTa ¢ 0azamu
HayuHbIx crateil u matentoB (https://scholar.google.ru, https://elibrary.ru wu T.1.): morpyxenue
00y4arommxcss B peajbHOE MPHMEHEHHE M3Y4aeMbIX TEOPETHICCKHX MaTePHUAIOB, PACCMOTPCHHUE

Pa3IMYHBIX HaNpaBJeHUN HAayKH, OPUEHTAIMs B BBIOOpPE CBOEro Oynayliero HampasiieHUs(pouiis
) MH)KEHEPHOM JESTEIbHOCTH;

- Komangnas pabora B MUHH- rpynnax;

-Munn- Kondepenuuu, kak 3amura 1a0.padoT ;Y MeHUe Npe3eHTOBaTh CBOM MBICIIH U HJIEU

- OKCHEpPUMEHTHI, COIOCTaBICHUE C TEOPUEH, pa3BUTHE YMEHHs aHAJIU3UPOBATh JAHHBIE U
CHUHTE3UPOBATH UJCH.

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

7. KoHTpoJbHBbIE padoThI
KontpomnbHbie paboThl 1151 04HOM (hopMBI 00yUEHHS HE TPEAYCMOTPEHBI.


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

8. OueHka pe3yJIbTATOB OCBOCHHS 1M CHHUIJIMHbI
8.1. Kputepuu oneHUBaHUS CTENEHH IMOJHOTHI M KadyecTBa OCBOEHHUS KOMIIETCHIIMI B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.
8.2. PeliTMHroBas cucTeMa OLEHUBAHUS CTENEHU IIOJIHOTHI M KauyecTBa OCBOCHMS
KOMITETEHIIMI 00y4aromuxcst ouHoi (hopMbl 00yueHHs rpecTaBieHa B Tadmume 8. 1.

Tabmuma 8.1

Ny KomnuectBo
Ne i/ Busr MeponpusITHii B paMKaX TEKYIIET0 KOHTPOJIS 5
aJJI0B

1 Tekymas arrecTanus

1 JlaGopatopnast padora Nel. Buns! nedopmannii (Koncrpynposanue mozaenen 0..4
3JIEMEHTOB KOHCTPYKIMI 0aJIOK, CTOEK, paM, HPOCTPAHCTBEHHBIX CTEPKHEH)

2 Pacuerno-rpaduueckas padora Nel. [loctpoenue 3mop BHYTpeHHHX ycunii (4 0...6
3aJa4u: IOCTPOCHHE S0P MPOAOJIBHBIX CHJI, KPYTSAIINX MOMEHTOB, IIONIEPEUHBIX
CHJT M U3TUOAOIINX MOMEHTOR)

3 JlabopatopHas pabota Ne2. .McnpITanne cTaibHOTO 00pasna Kpyrioro CeueHus Ha 0...3
pacTsDKeHHe

4 JlabopatopHras padota Ne3. McmpiTaHre CTanbHOTO 00pa3iia mpsSMOYTroJILHOTO 0...3
CEUCHHUS HA PaCTSHKEHHE

5 3amura 1aboparopHoii padota Ne2 u Ne3. 0...4
KOMaH iHast urpa Ha Temy «I[lnactuunslie Matepuansl. [IppMeHEHHE B COBPEMEHHBIX
KOHCTPYKIIUSIX)

C HCIoIp30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX PECYPCOB: MAPOYHUKH CTATCH
u T.1. PaboTa ¢ cafitaMu peabHbIX NPEINPHUATHI, HCIOIB3YIOIUX
METAIOKOHCTPYKIIUH.

HUTOI'O 3a nepBy10 TEKYIIYIO aTTECTAIMIO 0..20

2 TeKyllas aTTecTaIus

6 JlabopatopHras pabota Ned. VcmeiTaHre AepeBSHHBIX 00pa3IoB Ha CKATHE BJOJb 0...3
BOJIOKOH H IIOTIEPEK BOJIOKOH

7 3aruTa nabopatopHast paboTsl Ned: Mutemnexr-kapra (0...2). 0...4
VYuacrue B Munn-koHpepeHun: « [IpuMeHeHne XpYIKHX MaTepHalioB B
coBpemeHHOM Mupe» (0...2) ( 1o cTaThsM U MaTepuanaM U3 COBPEMEHHBIX
npodeccHoHANBHBIX )KYPHAJIOB, IIe B PEIICHUN PeajIbHBIX 3a]1a4 IPUMEHSIOTCS
XPYIKHE MaTepHaIIbI)

8 PacuerHo-Tpadrueckas padora N2, 0...4
«Pac4eTpl Ha IPOYHOCTB M JKECTKOCTh ITPU OCEBOM PACTSHKCHUH -COKATUI»

9 JlabopatopHras paboTta Ne5. OnpeneneHue eHTpa TSHKECTH TUIOCKHX PHUTYD 0...3
Pa3IMYHON KOHPHUTYpaluH

10 Zamura 1aboparopHoii paboTsl NS5 . MuremnekT-kapta(0..2) 0...4
Komannnas(komanga 3-4 uyenoseka) Urpa-bpeit punr «I'eomerpuyeckue
XapaKTepUCTHKH IUTOCKUX ceueHuin» (0...2)

11 PacuerHo-Tpadrueckas padora Ne3. «['eoMeTpruieckne XapaKTEPUCTHKH TIOCKAX 0...3
cedeHni (CHMMETPUYHOE CEUCHHE)»

12 JlabopaTophast pabota Ne6 OnpenesneHre MOyt CABUTA TIPH KPYUEHHN 0...2

13 Jlaboparopuas pabota Ne7. UccnenoBanue HanpsHKeHHO-Ie()OPMUPOBAHHOTO 0...3
COCTOSIHUSA B CTEPIKHE NPU KPYYEHUU

14 3amuTa nabopatopHoi padbota Ne6 ,7. UnTennekr-kapTa (0..2) 0..4
MuHu- KOH(pEpeHINS 110 HHTEPHET-UCTOYHUKaM (’KypHaJIbHBIM HAy4YHBIM CTAThIM
W MHTEpHET-pecypcam): «/ledopmarys KpyueHHs: B COBPEMEHHOW TEXHHUKE,
crpoutesnbcTse U T.4.»: (0..2)

15 PacuerHo-Tpaduueckas padora Ned. «PacueTsl Ha MPOYHOCTB U KECTKOCTH IPH 0...4
KPY4EHHI




HUTOTI'O 3a BTOpPYIO TEKYIIYIO aTTECTAINIO 0...34

3 TekyIias aTTecTaIus

16 Jlabopatopnast padota Ne§ Onpenenenne npornda B KOHCOJIBHOI Oaske 0..4

17 JlabopaTophast pabota Ne9 OnpeneneHne TMHEHHBIX IEpEMELICHIH B 0..4
JIBYXOIIOpHOH Gaike

18 JlabopatopHras pabota Nel0 OmnpeneneHue yrioBEIX IepeMEIICHII B ABYXOMOPHOH 0..4
Ganxe

19 JlabopatopHnas pabota Nell OmnpeneneHue HanpsHKEHUH 1 IepeMeneHnii B Oanke 0...6
NPH IUTOCKOM H3rude»

20 3armuTa nabopatopHoit paboter Ne9,10,11. Unremtekr-kapTsl (3 wt)(0...6). 0...12
Munr—konbpepenims «Iedhopmarius nrubda: B Hayke, MPOMBIIUICHHOCTH, YKUIHN
(0...6)

21 PacuerHo-Tpadrueckas padora Ne5. «PacueTsl Ha IPOYHOCTH H KECTKOCTh IIPH 0...16
TIOCKOM m3rubey (2 3amaun)

HUTOI'O 3a TpeThio TEKYILYIO aTTECTALUI0 46
BCEI'O|100

9. YueOHO-MeTOAMYECKOE M HH(POPMAIMOHHOE 0DecTieYyeHne TUCIHIIHHbI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTeparypsl npezactasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble IpodeccuoHanbHble 0a3bl JaHHBIX U MH(POPMAIMOHHBIE CIPAaBOYHbIE

CHCTEMBI .

1.

10.

OneKTpoHHas oubsnoreka TromMeHcKkoro UH/1yCTPUAIBHOTO YHUBEPCUTETA
http://webirbis.tsogu.ru/

Hayuno-rexaudeckas OuOmmoreka ®I'AOY BO PI'Y Hedtn u raza (HUY) um. U.M.
I'yoxkuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

Hayuno-texuunueckas oubnuoreka ®I'bOY BO «YI'HTY» u ®I'bOY BO «TromeHckuit

UHIyCTpHATIBbHBIN yHHBepcuTeT» hitp://bibl.rusoil.net
Hayuno-texunueckas Oubnmoreka ®I'BOY BO «YI'TY» u ®I'BOY BO «TromeHckuii

WHIyCTpUabHbIH yHuBepcuTeT» http:/lib.ugtu.net/books

Hayunas anextponHas Oubnuorexa «eLibrary.ruy

KoHcynbranT cryneHTa «OnekTpoHHas Oubimoreka TexHuuyeckoro BVY3a» (000
«[Tommrexpecypce») http://www.studentlibrary.ru

3BC IPRbooks (OO0 Kommanwust «Aii [Tu Ap Meaunay) http://www.iprbookshop.ru/

OBC Jlanb (OO0 «M3natensctBo JIAHDY) http://e.lanbook.com

3BbC BOOK.ru (OO0 «KuoPyc menuay) https://www.book.ru

DBC IOPAUT (OO0 «dnektponHoe u3matensctBo FOPAWT») www.biblio-online.ruy,

WWW.urait.ru

9.3. JIuleH3MOHHOE ¥ CBOOOJHO PACHPOCTPaHIEMOe MPOrpaMMHOE oOecredeHue, B T.d.

OTEUECTBEHHOT'O MPOU3BOJICTBA(NEPEYUCTIUMND).
- MS Office Professional Plus;
- Windows.
- JIupa 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. MaTepuajibHO-TeXHUYECKOEe o0ecneyeHue JUCIHIINHBI/ MOLY sl
[TomerieHust U1 MpOBeIEHUST BCEX BUAOB pabOThI, MPEAYCMOTPEHHBIX y4EOHBIM IIAHOM,
YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM 060py,IIOBaHI/IeM U TCXHUYCCKHUMU CPEACTBAMU O6Y'-IGHI/I$I.

Tabmuma 10.1

HepequL TEXHUYECKUX CPEACTB

[Tepeuens oOopynoBaHUs,
00ydeHus, HEOOXOIMUMBIX ISl OCBOCHHS

Ne i/t HE0OXOAUMOTO 111 OCBOECHUS
JICIIATLTHHBI
JUCITUTUTAHBI
(meMoHCTpanMOHHOE 000PY/IOBAHHE)
1 JlaGopaTopHbIC yCTaHOBKH- Komruiekt MynbTuMeTuiHOTO
A.059 000pyIOBaHUsL: IPOEKTOP, YKPaH,

KOMIIBIOTEP, aKyCTUYECKAasi CUCTEMA.
JlokasibHas U KOPIIOPAaTUBHAS CETh

11. Metoanyeckue ykazanusi no opranuzanuu CPC

11.1. MeTO,I[I/I‘IeCKI/Ie YKa3aHus 110 MOATOTOBKE K IIPAKTUYCCKUM 3aHATUAM.
HpaKTI/I‘-IeCKI/Ie 3aHATHA y‘-I€6HBIM IIJIaHOM HE€ IPEAYCMOTPECHBI.

11.2. Meroauueckue ykazaHHsi 10 OPraHU3aIlUH CAaMOCTOATEIILHON pabOTHI.

CamocrosiTentbHasi pabOTa OOYYAIOIIUXCSl 3aKIIOYaeTcss B TIONYYCHHHM 33aHuil (TeM) Yy
IperoiaBaTesst Uil WHIUBUIyalIbHOrO ocBoeHus. [IperogaBarens Ha 3aHATHU JaeT PEKOMEHIAINH,
HEOoOXOMMBIE ISl OCBOCHHUSI MaTepHana. B Xole caMoCTOSTENbHOM padoThl 00yUJaromIrecs JT0JLKHBI
U3YYUTh TEOPETHYECKUH MaTepua MO pa3ieliaM M IOJATOTOBUTH JIOKJIAJA M IMPE3CHTAIMIO M0 TeMaM
pa3acyioB AUCHUITIMHBI U HY6JII/IT~IHO 3allIUTUTh €€ Ha 3aHsATHUU. O6yqa101111/1e<:91 JOJDKHBI ITIOHHUMATh
colleprkaHUe TEOPETUIECKOT0 MaTepraa (3HaTh ONPEeIeHUs IOHIATHH, YMETh Pa3bsSCHUTH 3HAUCHUE U
CMBICIT JTFOOOTO TEPMHHA | T.IL.).




[Ipunoxxenue

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIsA (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUSA

Hucuumniuna: ConpoTuBjieHHe MATEPHAJIOB
Kox, cnenmansaocts 21.05.06 Hedrerazosple TEXHUKA M TEXHOIOTHH
HamnpaBieHHOCTB:
TexHonorust 6ypeHus HETSIHBIX U Ta30BBIX CKBAXHH
Pa3paboTka u 3KcIuTyaTanusi HeQTSHBIX U Ta30BBIX MECTOPOXKICHHUH

Kona u nanmmeHnoBaunue

Kona u nammeHnoBanue

Kpurepun onieHnBaHMS pe3yabTaTOB 00yIECHNUS

Kon HWHIUKaTOpa
pe3ynbTata 00y4eHus
KOMITETECHIINH JOCTHKEHHS
10 JUCLIUIUIHHE 1-2 3 4 5
komnereHumu (MIAK)
3nars (31): MeTomuK He cnocoten HlemoncTpupyer HemoHcTpupyer JleMoHCTpHUpYyeT
Y MIPOBOANTH aHAJIHM32a OT/ICIIbHBIC 3HAHUS JTIOCTATOYHBIC 3HAHHS HCUCPIIBIBAIOIINC 3HAHUS
TPOBEACHHA  — AHATHIA | oo p e ot nen METOIMKH TIPOBEACHUS METOAMKH TIPOBEICHHS METOJIMKH MIPOBEACHUS
YK-2.1. MIOCTaBJICHHOH IeN U P . P . P .
u GpopMyIHpOBaTh aHaJM3a MOCTaBJICHHOM aHaJIM3a MOCTaBJICHHOM aHaJIM3a MOCTaBJICHHOM
@opuympyer B | hopmympyer COBOKYITHOCTh 1enu 1 GopMyIUpyeT 1enu u GopMyIHpyeT ey 1 GopMyIupyer
paMKax COBOKYITHOCTh y PMYJTHIPY PMYIHPY PMYITHPY
N B3aUMOCBSI3aHHBIX COBOKYITHOCTh COBOKYITHOCTh COBOKYITHOCTh
MOCTABJIEHHON IIeM | B3aMMOCBSI3aHHBIX
YK-2. bocKTa sanau KOTOPEE 3a1ad, KOTOpPBIe B3aMMOCBSI3aHHBIX 33134, B3aMMOCBSI3aHHbBIX 337134, B3aUMOCBSI3aHHBIX 3a/1a4,
Crniocoben P ’ P HEOOXOIUMO PEUINTh KOTOpPBIE HE00X0AUMO KOTOpBIE HEOOXO MO KOTOpbIE HEOOXO MO
COBOKYITHOCTh HEOOXOAUMO  PELIUTH
YIPaBIsITh IUTS €€ TOCTHKCHUS. PEIIUTh 1A ee PeLINTh IS ee peLInTh IS ee
B3aUMOCBSI3aHHbBIX JUTSL €€ JOCTIDKEHHS.
MpOSKTOM Ha | . o JOCTIDKEHUSL. JIOCTHXKEHUSL. JIOCTHKEHHUSL.
9
BCEX ATamax He crniocoben YMeeT npoBOANTH aHAKM3 | YMeeT MPOBOJNTh aHAK3 | YMeeT NPOBOJUThH aHAIN3
obecrnieunBarOIuX ee | YMeThb V1): . N .
ero MPE/CTaBISITh MOCTABJICHHOH LIeNU U MOCTABICHHOM LIENU U MTOCTaBJICHHOM TIETH U
JIOCTHXKEHHE. MIPOBOUTD aHam3
KHU3HCHHOTO . NPOBOJIUTH aHAU3 hopMyaHpOBaTH (dhopMmyHpoBaTh (dbopmynupoBaTh
Omnpenensier [MOCTABJICHHOW WEJIN U .
LUKJIA MOCTaBJICHHO LieNH COBOKYITHOCTh COBOKYITHOCTh COBOKYITHOCTh
OJKU/IaeMble dbopmynupyet
U GopMyJIUpOBaTh B3aMMOCBSI3aHHBIX 34134, B3aMMOCBSI3aHHBIX 33134, B3aMMOCBSI3aHHBIX 3a/1a4,
pe3yJbTaThl PELICHHs | COBOKYITHOCTh
COBOKYITHOCTh KOTOpBbIE HEOOXOAUMO KOTOpBIE HEOOXO MO KOTOpBIE HEOOXOAMMO
BBIJICJICHHBIX 337124, B3aMMOCBSI3aHHBIX
B3aMMOCBSI3aHHBIX PEIIUTh 15 €€ PEIInTh IS e¢ peLuTh Juis ee
3ajad, KOTOPBIC
3aj1a4, KOTOpble JOCTHKEHHS, JOIycKast JIOCTHXKEHUSI, JTOIYCKas JIOCTIDKEHUSI 0€3 OIIMO0K
HEOOXOIUMO  PEIInTh

JJIAA €€ JOCTHXXCHUA.

HGO6XOI[I/IMO peHINTh
JJIA €€ NOCTHUIKCHUS.

3HAYUTENIbHBIE OIIMOKH

He3HAYHUTEIIbHBIE OIIHOKU




KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

Kon HMHJUKaTOpa
pe3yabTata 00y4eHuUs
KOMIIETEHIINH JIOCTHKESHHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
Brazets (B1): He Brmaneer Bnaneet MeToIMKOM Xopoio BrageeT B coBepuieHcTBe Biageet
METOTHKO ’ METOIUKOM MIPOBEJICHUS aHAJIN3a METOIUKOI METOIUKOHN METOAUKON NPOBEICHUS
MIPOBE/ICHUS aHAIN3A MIOCTaBJICHHOH I U MIPOBE/ICHUS aHAIN3A aHaJM3a IMOCTABICHHOM
MpOBEACHUS  aHalu3a . o
. MIOCTaBJICHHOHN IIeTTN bopmynmpyeT ITOCTABJICHHON IETH U end 1 GopMyIHupyeT
MIOCTaBJICHHOW WEeNn |
(bopMyHpyeT 1 He (GOpMYITHPYET COBOKYITHOCTB bopmynupyeT COBOKYITHOCTB
co ;Joxy H%};TL COBOKYITHOCTB B3aMMOCBSI3aHHBIX 33134, COBOKYITHOCTb B3aMMOCBSI3aHHBIX 337134,
yn B3aMMOCBS3aHHBIX KOTOpPBIE HE00X0AUMO B3aMMOCBSI3aHHBIX 3a/1a4, KOTOpBIE HE0OX0AUMO
B3aMMOCBSI3aHHBIX
saxay KOTODEIC 3a/1a4, KOTOpbIe peluTh 1Is ee KOTOPBIC HEOOX0AUMO peluTh I ee
’ P HE0OXO0IMMO PElINTh JIOCTHXKEHUS, TOTyCKast pemuTh IS ee JIOCTHXKEHUS
HEOOXOIMMO  peIInTh
JUIA €€ TOCTH)KEHUS pAn ommbok JIOCTHKEHUS, TOTTYCKast
JUISL €€ JTOCTYKEHHS
HE3HAYUTEIIHHBIC OITHOKH
YK-2.2. He cnioco6en JlemoHCTpHpYeT JemoHCTpHpYeT JlemoHCTpHUpYyeT
[Ipoextupyet 3Hath (32): METOIUKY BBIOPATh OT/EJIbHbIC 3HAHUS JIOCTATOYHbIE 3HAHUS WCYEPNbIBAIOLINE 3HAHUS
peeHne BEIOOpA ONTHMAIHHOTO OTITUMAITEHBIT METOJIMKH BEIOOpa METOIWKH BEIOOpa METOJMKH BEIOOpa
KOHKPETHOH 3a/adu | crmocoba pemIeHHs CTH0CcO0 pemreHus ONTUMAIIFHOTO CII0CO0a ONITUMAIIFHOTO CTI0C00a ONTUMAIIFHOTO CTIIoco0a
MpOeKTa,  BHIOMpas | 3afad, HCXOAS W3 3a1ad, CXOs U3 peIIeHus 3aa4, HCXOAsl U3 | peIIeHH 3a]ad, HCXOAs U3 | PEIICHHS 3a1ad, HCXOIs U3
ONTUMAITEHBIN UMCIOIIUXCS  PECYPCOB AMEIOIINXCS AMEIOIIUXCS PECypCOB U HUMEIOIIUXCS PECYpPCOB U AMEIOIIUXCS PECYpCOB U
croco0 ee pemeHus, | U OTpaHHICHUN pecypcoB u OTpaHUYCHUH OTpaHUYCHUH OTpaHUYCHUH
UCXOIIS u3 OrpaHUYCHUH
JEACTBYIOIMX He cniocoben Ymeer BIOMpaTh YMeer BBIOHpaTh Ymeer BHIOUpaTh
npaBOBEIX HOpM H | Ymers (Y2): Beibupars BBIOHPATh OINITUMAJIBHBII CI0CO0 ONTHMAJbHBII cIOCO0 OIITUMAJIBHBIH CII0CO0
HUMEFOIIUXCS ONTUMAIILHBIA  CTIOCO0 ONTUMAJIbHBIN pelIeHus 3a/1a4, UCXO U3 | PEIIeHus 3a7a4, UCXO/sI U3 | pelleHus 3ajad, UCXOIs U3
V-2 pecypcos U | pelieHus 3a1ad, UCXOs CIOCo0 peleHus UMEIOILIIXCS PECYPCOB H HUMEIOIUXCS PECYPCOB U HUMEIOIIUXCS PECYPCOB U
OoTpaHUuYEHUI u3 MMEIOLTUXCS 3a/1a4, UCXOJIs U3 OTpaHHYEHUH, JOMycKas OTpaHUYEHUH, JTOMyCKas OrpaHUYEHUi 63 OnMboK
pecypcoB " UMEIOIIIXCS 3HAYUTENbHBIE ONTHOKH HE3HAYUTEIbHBIC OMNOKU
OrpaHUYEHUN pecypcoB u
OrpaHUYEHUI
Bliazets (B2): He Bmageer Bnaneer metonukoit Xopouio Biajaeer B coBepiencTBe Biageer
METOMHKOI 55160 é METOJIMKON BEIOOpa BBIOOpA ONTHMATBHOTO METOJMKON BBIOOpa METOJMKOH BEIOOpPA
P ONTUMAITEHOTO crioco0a perreHus 3aaad, ONITUMAITFHOTO CII0c00a ONTUMAIIEHOTO CII0C00a

OIITHUMAaJILHOIO CcIrIocoba
pelIeHus 3a/1a4, UCXOI5

u3 MMEIOIIUXCS
pecypcoB u
OrpaHUYEHU

crioco0a peneHus
3aj1a4, UCXOAS U3
UMCIOINUXCA
pecypcoB u
OTrpaHUYEHUI

HCXOJSl U3 UMEIOIIMXCS
PECYpCOB U OTpaHUYEHUH,
JIOTTYCKasl PSI/I 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
10 JUCLIUIUINHE 1-2 3 4 5
komnerenuuu (MAK)
YK-2.3. Pemaer | 3nate (33): meronsl | He cocoben JeMmoHCTpHpYeT JemoHCTpHpYeT JemoHCcTpHpyeT
KOHKPETHBIC  3a/ad | aHain3a aHATM3UPOBATH OTZAENbHBIC 3HAHUA JOCTaTOYHBIC 3HAHUS HCUEPIIBIBAOIIIE 3HAHUS
MPOEKTa 3asBICHHOTO | JEHCTBYIOIEro JEWCTBYIOIIETO METO/IOB aHAJIH3a METO/IOB aHAJIH3a METO/IOB aHAJIH3a
Ka4ecTBa " 3a | 3aKOHOJATENILCTBA W | 3aKOHOAATENbCTBA M | JICHCTBYIOIIETO JEHCTBYIOIIETO JEHCTBYIOIIETO
YCTaHOBIICHHOE MIPaBOBBIX HOpM, | NIPaBOBBIX HOPM, 3aKOHOJATENbCTBA U 3aKOHOJIATENbCTBA U 3aKOHOJIATEIbCTBA U
BpeMs PETYIHPYIOIINX PETYNHPYIOLINX TIPaBOBBIX HOPM, TIPaBOBBIX HOPM, MIPaBOBBIX HOPM,
obmacTh obxacth perynupyromux 001acTh PeryINpyONNX 00JIaCTh PeryIupyOIMX 00JIaCTh
poheCCHOHATBHOM npoeCCUOHANBHON | MPOeCCHOHATBHOMN npoeCCHOHATBHOM npoQeCCUOHATBHOM
JACATCIIBHOCTHU JACATCIBbHOCTH. JACATCIIBHOCTHU JACATCIIBHOCTHU JACATCIBHOCTHU
YMmeth (Y3): | He cocoben YMeeT aHanmu3upoBaTh YMeeT aHanmu3upoBaTh YMeeT aHanu3upoBaTh
aHaJIU3UpOBaATh aHaJM3UpPOBAThH JIEHCTBYIOIIEE JIEHCTBYOIIIEE JIEHCTBYIOIIEE
JeHcTRyonee JIeHCTBYIOILIEE 3aKOHOJIATEJIbCTBO U 3aKOHOJIATEJIbCTBO U 3aKOHOJATEIbCTBO U
3aKOHOJAaTCIbCTBO u 3aKOHOAATCIIbCTBO U IpaBOBbIC HOPMBI, IpaBOBbIC HOPMBI, IMpaBOBbIC HOPMBI,

YK-2 TIPaBOBBIC HOPMBI, | IPAaBOBBIE HOPMBI, peryimpyromue o0acTs peryimpyromue ooiacTs peryaupyomue ooacTs
perynupyronye perynupyroniye npodecCHOHANBHOM IpodeCcCHOHANBHOM TIpodeCCHOHANBHOMH
obmacts obnactp JEATENIPHOCTH, JIOMyCKask | NEeSTeNBHOCTH, JOIycKas JeATeIbHOCTH 0e3 OmnO0K
npodeccHoHaNTBEHOM npodecCHOHANBHON | 3HAYMTENBHBIE OIIHOKH 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
3aKOHOJIATENbCTBA M | 3aKOHOJATENILCTBA U | IIPABOBBIX HOPM, 3aKOHO/IATEJIbCTBA U 3aKOHO/IATEJIbCTBA U
IIPaBOBBIX HODPM, | IIPaBOBBIX HOPM, perynupyromux 001acTh MIPaBOBBIX HOPM, IIPaBOBBIX HOPM,
PperyJMpyroIux PeryJupyroLImx npodeccuoHaTbHOM peryJMpyIoNIHX 001acTh peryJHMpyronmx 001acTh
o0nactb o0nacTh JIeATENIHOCTH , IONyCKasi | MpogecCHOHAIbHON npodeccroHabHOM
npodeccrHoHaNIbHON npodeccroHanbHON | psiJ OMIKOOK JIeSTeNIbHOCTH, JIOIyCKast JIeSTeIbHOCTH
JeATeIbHOCTH JIeSITeIIbHOCTH HE3HAYHUTEJILHBIC OITHOKH

OIIK-1. OIK-1.1 3uate (34): meroauky | He criocoben HemoHcTpupyer HemoncTpupyer Hemonctpupyer
Cnocoben I/ICHOJIE;S};CT saxony | ACTO/b30BAHHS HCTIONIb30BATh OTZAENbHBIC 3HAHUSA JIOCTaTOYHBIC 3HAHUS WCUEPTIBIBAOIIIE 3HAHUS
pemars (byHAMOHTATBHBIX OCHOBHBIX 3aKOHOB | OCHOBHBIE 3aKOHBI METOJIMKH UCIIONB30BAHUS | METOAWKH HCIIOJIB30BAHHS | METOAMKH HCIIOJIb30BAHUS
IIPOM3BOJICTBE €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHbl | OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
HHbIE U (WITH) Ezill(cpeiiilxpeugigz JUCIUIUIMH,  TpaBWia | X AMCIMIUINH, €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHBIX
HCCJICA0BATCII He(bTeFaSOBOFO TIOCTPOCHUA IpaBujia MOCTPOCHUA JAUCIHUILINH, IpaBujIa JUCHUILINH, IpaBujIa JUCIHUIUINH, IIpaBujIa
BCKHEC 3a1a4u NPOM3BO/ICTBA TEXHUYCCKHUX CXEM H TEXHUYCCKHNX CXEM U TIOCTPOCHUA TEXHUICCKUX TIOCTPOCHUA TEXHUICCKUX MMOCTPOCHUA TCXHUYICCKUX

npodeccrona

yepTexei

yepTexeil

CXEM U YepTexeH

CXEM U YepTexEH

CXEM U YepTeKeH




Kon
KOMIIETCHIINH

JIbHOM
JIESITEIEHOCTH
C y4eTOM
OCHOBHBIX
TpeOOBaHUH U
noTpedHOCTeH
HedTera3zoBoi
oTpaciu

Kon u HaumeHoBaHMe
HUHAMKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs
MO JMCITUTITAHE

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
€CTeCTBEHHOHAYIHBIX
TUCHIUTUINH, IPaBHIIa
MTOCTPOCHUS TEXHUIECKUX
CXEM U YEepTEXEH,
JIOITyCKast 3HAUUTEIbHBIC

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

YMeeT ucnoiap30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYTHBIX
JTUCTUTUINH, 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
€CTECTBEHHOHAYYHBI | JUCIUIUIMH, IPaBUiia €CTEeCTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX
€CTEeCTBEHHOHAYYHBIX
X IUCLHUIUIMH, MIOCTPOEHMSI TEXHUUECKUX | JUCLUILINH, paBUiIa JUCLUIUINH, paBuiIa
JUCLUIUIMH,  IpaBHIIa N
HOCTPOCHRS MpaBWIa IOCTPOEHUSL | CXEM M YEPTEXKEH, MOCTPOEHUSI TEXHUUECKUX | MOCTPOEHUS TEXHUYECKUX

TEXHHYECKHX CXeM U
yepTexei

TEXHUYECKUX CXEM U
yepTexeit

JIOITyCKasl PsiI OIIHOOK

CXEM U YEePTEXEH,
JIOIyCKasi He3HAUHNTEIIbHBIC
OLIHOKH

CXEM U YepTexKen

OIIK-1.2. 3HaTh (35): | He 3naer HdemoHCTpHpYET HdemoHCTpHpYET HdemoHCTpHpYeT
AHanusupyer NPUHIHITHATbHbBIE NPHUHLMITHAIbHEIE OT/eNbHBIC 3HAHUS JIOCTaTOYHBIC 3HAHUS HCYEPIBIBAIOLINE 3HAHUS
NPUYUHBI  CHW)KEHHSI | OCOOCHHOCTH 0COOEHHOCTH HNPUHLUITHATBHBIX NPUHLUITHATBHBIX NPUHLIUITHAIBHBIX
KadyecTBa MOJIeIUPOBAHUSA MOJICITUPOBAHUS ocobeHHOCTEH ocobeHHOCTeH ocobeHHOCTeH
TEXHOJIOTUUECKHX MaTeMaTHYEeCKHX, MaTeMaTHYEeCKHX, MOJICTIMPOBAHUS MOJICIMPOBAHUS MO/ICIIMPOBAHUS
MPOLIECCOB U | pusnueckux 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 TIOBBILICHHS | MPEJHA3HAYCHHbBIC Uil | MpeIHa3HAauYCHHBIC npenHa3HaYeHHbIX IS nperHa3HaYeHHbIX 1S npeIHa3HaYeHHbIX IS
KayecTBa KOHKDPETHBIX JUTSl KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
NPOU3BOJCTBAa PabOT | TEXHOJIOTHYECKUX TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX

npH BBITIIOJIHGHHH | TIPOLIECCOB HPOLIECCOB MPOLIECCOB MPOLIECCOB MPOLIECCOB




KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

Kon HMHJUKaTOpa
pe3yabTata 00y4eHuUs
KOMIIETEHIINH JIOCTHKESHHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
pa3sIUYHBIX Ymers (Y5): | He criocoben 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
¢du3mIecKux " | GU3UIECKUX U XUMHUYECKUX IPOLECCOB, XUMHUYECKHUX MPOLECCOB, XUMHUYECKHUX IPOLECCOB,
XUMHUYECKHUX XUMHUYECKUX NpeaHa3HauYeHHbIE IS NpeIHa3HauYeHHbIE JJIs npeIHa3HaYeHHbIE IS
MIPOIIECCOB, MIPOIIECCOB, KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
NpeHa3HauYeHHble IS | MpelHa3HauYeHHbIS TEXHOJIOTHUECKUX TEXHOJOTHUECKHUX TEXHOJOTHUECKHUX
KOHKPETHBIX JUTSI KOHKPETHBIX MPOIIECCOB, JOMYyCKas IPOIIECCOB, AOIyCKas npoieccoB 6e3 ommnooK
TEXHOJIOTUYECKHUX TEXHOJIOTHYECKHX 3HAYHUTEIIbHBIC ONTHOKH HE3HAYUTEIIHHBIC OIHOKH
MIPOLIECCOB MIPOLIECCOB
Bliazets (BS): He Bimageet Bnageer metonukoi Xopouio BiaxeeT B coBepiieHcTBE Biaaeer
METOHKOI " | MeToauKOU HCIOJIb30BaHUs OCHOBHBIMH METOJIaMHU METOAMKOU
HCIOJIb30BaHUS MPUHLMITHATIBHBIX METOAUKOU HCIOJIb30BaHHUS
HCIOJIb30BaHUS o
MPUHLMIHATIBHBIX ocoOeHHOCTeH HCIOJIb30BaHUs MPUHLMUIHATIBHBIX
NPUHLUIHAIBHBIX . o
0COBEHHOCTCH 0COOEHHOCTEH MOJETUPOBAHUS MPUHLMUITHATIBHBIX 0coOeHHOCTeH
MOJETUPOBAHUS MaTeMaTHYECKHUX, ocobeHHOCTeH MOJEIMPOBaHUS
MOJIeINPOBAHUSA
MaTeMaTHYECKHUX, (bu3nUeCKux U MOJICTTUPOBAHUS MaTeMaTHYECKUX,
MaTeMaTHYECKHX,
- " (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
MpeIHa3HAYeHHBIX IS
KOHKDETHELX JUTST KOHKPETHBIX MIPOIIECCOB, JIOMYCKas Pl | KOHKPETHBIX TEXHOJOTHUECKHUX
P TEXHOJIOTMYECKUX omudoK TEXHOJOTMYECKHUX MPOLIECCOB
TEXHOTOTIHECKIX MIPOLIECCOB MPOLIECCOB, TOMyCKas
MIPOLIECCOB P p ’ Y
HE3HAYUTEILHBIC OMIHOKH
OIIK-1.3. Oo6mamaer He 3naer metoauky HemoHcTpupyer Hemonctpupyer Hemonctpupyer
HaBbIKaMU 3Hate (36): METONWKY | COBEpPIICHCTBOBAHUS | OTACIBHBIC 3HAHHS JIOCTaTOYHBIE 3HAHUS HCYEPIIBIBAIOLINE 3HAHUS
(huznveckoro U | COBEPILICHCTBOBAHUSA MIPOU3BOJCTBEHHBIX METOAUKH METOAUKH METOAUKH
MPOrPaMMHOTO TIPOU3BOJICTBEHHBIX MIPOLIECCOB C COBEPIICHCTBOBAHUS COBEPIICHCTBOBAHUS COBEPIIECHCTBOBAHUS
MOJICITUPOBAHUS IIPOIIECCOB C | MCTIONB30BAaHUEM TIPOU3BOJICTBEHHBIX TIPOU3BOJICTBEHHBIX MIPOU3BOICTBEHHBIX
OTIIETBHBIX HCTIOJIb30BaHUEM SKCHEPUMEHTAIBHBIX | IIPOIECCOB C TIPOIIECCOB C MPOIIECCOB C
(dbparmMeHTOB AKCIIEPUMEHTAITBHBIX JIAaHHBIX U HCIOJIb30BaHUEM HCIOJIb30BaHUEM HCTIOJIB30BaHIEM
mpoiiecca BbIOOpa | TAHHBIX W PE3YNbTaTOB | PE3yJIHTaTOB AKCIIEPUMEHTAITBLHBIX AKCIIEPUMEHTAITLHBIX JKCIIEPUMEHTAITLHBIX
ONTUMAIILHOTO MOJECITUPOBAHUS MOJICTTUPOBAHUS JAHHBIX W PE3yJIbTATOB JIAHHBIX W PE3YJIbTATOB JIAHHBIX W PE3YJIbTATOB
BapUaHTa JUTSE MOJEJTUPOBAHUS MOJEJIMPOBAHUS MOJEJMPOBaHUS




Kon
KOMIIETCHIINH

Kon u HaumeHoBaHMe
HUHAMKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

KOHKPETHBIX yCIIOBUH

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYEeHUS

MO JMCITUTITAHE 1-2 3 4 5
VMeTE (V6): He cnoco6en YMeeT HCIoab30BaTh YMeeT ucnonb30BaTh YMeeT ucnonb30BaTh
" | ACIOB30BaTh METOJUKY METOJUKY METOJUKY
HCII0JIb30BATh
METOHK METOJIUKY COBEPLIECHCTBOBAHUSA COBEPLIECHCTBOBAHUSA COBEPLIECHCTBOBAHUS
Y COBEPIIEHCTBOBAHUS | MPOU3BOACTBEHHBIX MIPOU3BOJCTBEHHBIX TIPOU3BOJCTBEHHBIX

COBEPILEHCTBOBAHMS

IIPOU3BOJACTBEHHBIX MIPOLIECCOB C TIPOLIECCOB C TIPOLIECCOB C
IIPOU3BOJCTBEHHBIX
POLIECCOR o | Tpoueccos ¢ HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM HCII0JIb30BaHUEM
I/II(? B — HCIOJIb30BaHUEM 3KCIIEPUMEHTAIBHBIX SKCIIEPUMEHTAIBHBIX SKCIIEPUMEHTAIIBHBIX

9KCHEPUMEHTAIBHBIX | JAHHBIX U PE3YyNbTaTOB JIAaHHBIX ¥ Pe3yJIbTaTOB JIaHHBIX U Pe3yJIbTaTOB
9KCHEPUMEHTAIbHBIX

JTAaHHBIX U MOJIeNTUPOBAHHUA, MO/JICITUPOBAHHS, MO/JICIUPOBaHUA 63
JAHHBIX M Pe3yIbTaTOB

pe3yIbTaToOB JIOITyCKasl 3HAUUTEJIbHBIC JIOIyCKasi HE3HAYUTEJIbHbIE | OIIMOOK
MOJIeIMPOBaHUA

MOJICTTUPOBAHUS OIITUOKH ONITHOKH
Briaxets (B6): He Bnaneer Buageer Mmeronukoin Xopouio Biaxeer B cosepiieHcTBe Biaaeer
METOIHKOI " | meToauKoi COBEPIICHCTBOBAHUSL METOANKOHN METOANKOMN

COBEPILUEHCTBOBAHUS | MPOU3BOACTBEHHBIX COBEPLICHCTBOBAHUSA COBEPLIECHCTBOBAHUS
COBEPILEHCTBOBAHMS

MIPOU3BOJACTBEHHBIX MIPOLIECCOB C MIPOU3BOJICTBEHHBIX TIPOU3BOJCTBEHHBIX
MIPOU3BOJCTBEHHBIX
HIPOLECCOB o | Tpoueccos ¢ HCIOJIb30BaHUEM MPOLIECCOB C TIPOLIECCOB C

p HCIOJIb30BAaHUEM SKCIIEPUMEHTAIBHBIX HCIOJIb30BaHUEM HCIOJIb30BAaHUEM

HCIOJIb30BaHUEM

9KCIIEPUMEHTANBHBIX | AAHHBIX U PE3YyJIbTATOB SKCIIEPUMEHTAIBHBIX SKCIIEPUMEHTAIBHBIX
3KCIIEPUMEHTAIBHBIX

JIAHHBIX U MOJEIUPOBAHUs, TONyCKasl | JaHHBIX U PE3YJIbTAaTOB JIAaHHBIX U PE3YJILTATOB
JTAHHBIX M Pe3yIbTaTOB

pe3yIbTaToOB psa omuboK MOJICIIUPOBAHMS, TOIyCKasi | MOJCTUPOBAHUSA
MOJIeTUPOBAHUSA

MOJCJIMPOBAHUA

HE3HAYUTEJIbHBIE OIIUOKHA
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o0ecrie4eHHOCTH TUCHUTIJIMHBI y4eOHOI M y4eOHO-MeTOANYecKo| JIuTepaTypoii

Hucuumnimna: ConpoTuBjieHUe MATEPHAJIOB

Kox, cnenmansaocts 21.05.06 Hedrerazosple TEXHUKA M TEXHOIOTHH
HamnpaBieHHOCTB:

TexHomnorust 0ypeHus: HeTSIHBIX U Ta30BBIX CKBAXHH

Paspabotka u skcruryaTtarysi HeQTSHBIX U Ta30BBIX MECTOPOXKICHUI

[Ipunoxxenue 2

No Haspanwne yuebHOTO, Y1€0HO-METOAMIECKOTO H3/IaHus, KonuuecTso Kontunrent O06ecrie4eHHOCTh Hame
/I aBTOD, U3IATENBCTBO, BUJI U3JAaHUS, TOJ U3TaHUS 3K3EMILISIPOB B o0yJaronmxcs, oOyJaronmxcs
BUK UCIIOJIb3YIOIIHX JIUTEPATYPOH, SHICKTPOHHOIO
0 BapuanTta B ObC
YKa3aHHYIO % (+)
JIUTEPATYPY
1 Conpotusienne matepruanoB. Yacts 1 : yauedHOe mocobue / H.M. ATtapos [u ap.].. —
Mocksa : MUCU-MI'CY, ObC ACB, 2018. — 64 c. — ISBN 978-5-7264-1823-0. —
TekcT : arekTpoHHEIH // DnekTpoHHO-0nOmnoTeuynHas ciucrema IPR BOOKS : [caifr]. 30 22 100% +
— URL: http://www.iprbookshop.ru/75300.html (maTa obpamenus: 14.05.2021). —
Pexxum foctyna: Ui aBTOPU3HP. MOTIb30BaTeNeH
2 Kupcanosa 2.I'. ConpoTHuBiieHre MaTepHaioB : yuedHoe nmocobue / Kupcanosa J.1..
— Caparos : Aii [Tu Op Menua, 2019. — 111 ¢. — ISBN 978-5-4486-0440-9. —
Texcr : aneKTpoHHBI# // DiiekTpoHHO-0nbnnoTeunas cucrema IPR BOOKS : [caiit]. 30 22 100% +
— URL.: http://www.iprbookshop.ru/79814.html (nata obpamenus: 14.05.2021). —
Pexxum noctymna: Ui aBTOpU3UP. MOJIb30BaTeNeiH
3 BymnanoB D.A. Pemenue 3a1a4 1o CONpOTHBICHUIO MaTeprasioB / bymanos D.A.. —
Mocksa : JlabopaTtopust 3Hanui, 2020. — 216 ¢. — ISBN 978-5-00101-797-4. —
TeKcT : AIeKTpOoHHEIH // DnekTpoHHO-0nOmnoTeunas cucrema [IPR BOOKS : [caifr]. 30 22 100% +
— URL.: http://www.iprbookshop.ru/6567.html (mata obpamienus: 14.05.2021). —
PexxuM noctyna: ajst aBTOPHU3UP. [0Ib30BaTeNei
4 Kypunerko I'.A. OCHOBBI CONTPOTHBIICHHUS MaTEPHAJIOB : yaeOHOe ocobue /
Kypunenko I'.A.. — HoBocnbupck : HoBocubupckuii rocyjapcTBeHHBIN
TexHHU4Yecknil yausepcurert, 2018. — 139 ¢. — ISBN 978-5-7782-3567-0. — Texker : 30 29 100% +

ANEKTPOHHEIH // DnekTpoHHO-0MbIHoTeuHast cucrema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/91296.html (zara ob6pamenus: 14.05.2021). — Pexxum
JIOCTYNa: JJIsl aBTOPU3HUP. MTOJIb30BaTeIeH




5 Jlo6onenko, E. V1. OCHOBBI CTaTHKH M COTIPOTHBIICHISI MATEPHAJIOB : yueOHOE
mocobue / E. U. Jlobonenxo, 3. C. Kyrpynosa, E. 10. Kypunenxko ; nmox penakiueii E.
U. Jloboaenko. — 2-¢ u3n., crep. — Cankt-IlerepOypr : Jlans, 2020. — 224 ¢. —

ISBN 978-5-8114-5281-1. — Tekcr : anexkTpoHHbl#i // JIaHb : 37€KTPOHHO- 30 22 100% ¥
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/139271 (nata
obpamenus: 14.05.2021). — Pexxum goctyma: Juist aBTOPH3. TIOJIb30BATEIEH.
6 MonotaukoB, B. f. Kypc conpotuBnenns marepuanos : yaeOHoe mocobue / B. 4.
MonoTHHKOB. — 2-¢ u3., crep. — Cankr-IletepOypr : Jlanp, 2021. — 384 ¢c. —
ISBN 978-5-8114-0649-4. — TekcT : a1eKTpOHHBIH // JIaHb : 3JIEKTPOHHO- 30 22 100% +

oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/168900 (nara
obpamenns: 14.05.2021). — Pexxum mocTyma: Ijst aBTOPHU3. ITOTB30BATEICH.
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