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1. eab u 3axa4M 0CBOEHUS AUCHHUILIMHBI

Heabp ocBoeHusi AucCHMIUIMHBI «COMPOTUBIEHUE MAaTEepHAIOB» — (opMHupoBaHUE
CUCTEeMBI TPO(HECCUOHATILHBIX 3HAHUN U MPAKTHYECKUX HABBIKOB OIICHKH W pacdeTa Ha MPOYHOCTh
U JKECTKOCTh IMPHU PA3JIMYHBIX BHEIIHUX BO3JICUCTBUSIX JIEMEHTOB U JI€TaJei, BXOISAIINX B COCTaB
KOHCTPYKIUH, MAIlIUH ¥ MEXaHU3MOB.

3agaun AUCHUIIMHBI:

- Ha OCHOBAaHMM JIEWCTBYIOILMX IIPABOBBIX HOPM, HMMEIOUIUXCS PECYypCOB M OrPAHMYECHUN
COCTaBJISITh ONTHUMAJIbHBIE MOJENU (pacyeTHbIE CXEMbl) KOHCTPYKTHUBHBIX 3JIEMEHTOB JeTaliell u
KOHCTPYKIUH C Y4eTOM pabOThl MPU PA3IUYHBIX BHEIIHUX BO3JECHCTBUSAX;

- TPHUMEHSATH ECTCCTBCHHOHAYYHBIC M OOIIEHH)KCHEPHBIC 3HAHWS, METOJBl MaTeMaTHYECKOTO
aHajdu3a W MOJICIMPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO HCCIIEOBAaHUNA B
po(hecCHOHATTLHOM e TEILHOCTH.

Co3naBasi HOBbIE KOHCTPYKIIMH, HHKEHEP MPOEKTUPYET pa3Mepbl UX JIEMEHTOB, TPOBOIUT
IIPOYHOCTHBIE PAcyeThl METOJAMU CONPOTUBJICHUS MaTepHaNIOB. JladpHEWIINN pacyeT 3JIEMEHTOB
MalIuH U KOHCTPYKIUI MPOU3BOAUTCS C IOMOILBIO COBPEMEHHBIX BBIUUCIUTEIbHBIX IPOTPAMMHBIX
MIPOJYKTOB YUCIEHHBIMU MeTOoAamu. [[ns aHanmu3a JOCTOBEPHOCTH PE3YIbTaTOB, MOJIYYaeMBIX C
MIOMOILBIO MPUKIIAJHBIX KOMIIBIOTEPHBIX IMPOTrpaMM, HCIOJb3YETCS CPaBHEHHE C pe3yJbTaTaMu
pacueToB YOPOILUEHHBIX MOJENEH METOAaMU CONPOTHUBJIEHUS MarepuanoB. [l ycnemrHoi
po(heCCHOHATILHOM  JICATCIILHOCTH HWHXEHEPY HE0oOXO0IUMO BBIPA0OTaTh HABBIKA CO3JIaHUS
MPOCTHIX W SICHBIX MOJIENCH SBJICHHN W peajbHbIX OOBEKTOB, OTOpachiBasi BTOPOCTEIICHHBIC
¢daktopel. Co3gaHue U BBHIOOP ONTHUMAIBHOW MOJENIU JOJKHBI OBITh pPEaTU30BaHBI C YYETOM
(bu3NYECKUX 3aKOHOB, COBPEMEHHBIX HOPMATHUBHBIX MPABOBBIX 0a3, METOAbI MaTEeMAaTHYECKOTO
aHanu3a U MozenupoBaHusa. C MOMOLIBIO PACUETOB HA MPOYHOCTh M JKECTKOCTh MPU PA3THYHBIX
BUJax nedopmanuii Ha3HAYalOTCS HadallbHbIE pa3Mephl JIeTaled M DJIEMEHTOB KOHCTPYKIIMA,
BbIOMpaeTcss MaTepuan [Ais WX W3TOTOBJICHHS, OILICHWBAETCS HMX COMPOTHBICHHWE BHEIIHUM
BO3JICUCTBUSAM.

2. Mecto aucuumiannsl B crpykrype OITIOII BO

Juctunnuaa «ConpoTUBIEHHE MAaTEPUAIOBY OTHOCUTCS K AUCITUIUTMHAM 00s3aTEIbHOM

yact biioka 1 yyeOHOrO 1utaHa.
Heo0XoauMbIMU YCITOBUSIME JUISI OCBOSHHUSI TUCIIUTUTHHBI SIBIISTFOTCSI:
SHAHUA.
- OCHOBHBIX MOAXOJ0OB K (opMallM3allil ¥ MOJCIUPOBAHHUIO JBMDKCHHS M pPaBHOBECHS
MaTepI/IaJ'IBHBIX TECII,

- IIOCTAaHOBKH 1 METOI0B peIHeHI/Iﬂ 3a1a4 O ABUKCHUU U paBHOBeCI/II/I MEXAHUYCCKUX CUCTEM,
VMEHUSL:
- BOCIIPHHMMATH ONTHMAJIBHOE COOTHOIIEHHE YacTell W IIeJIOr0 Ha OCHOBE TIpaHUECKUX
MOJIeNiel, TPAaKTUYECKH pealu3yeMbIX B BHUJAC UEPTEkKEW KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;
- MPUMEHSTh 3HAHUS, MOJYYCHHBIC MO0 MaTeMaTHKe, (PU3MKe, TEOPETHUECKOW MEXaHHKE IMPH
U3YUEHUH PAcYCTOB KOHCTPYKTHUBHBIX JJIEMEHTOB CTPOMTEIBHBIX KOHCTPYKIUI M JeTaield MalluH
U MECXaHU3MOB Ha HquHOCTB " KECTKOCTD,
HABBIKU:
- BJIaACHUA OCHOBHBIMU COBpeMeHHLIMI/I METOAaMU IIOCTaHOBKH, HCCICAOBAHUA U pemeHI/m
3aJ1a4 MEXaHHUKH.



ConepxaHue JUCIUTIIMHBI SBIISCTCS JTOTHYSCKUM MPOIOJDKCHUEM COICPIKAHUS JUCITUTIINH

«Maremarukay, «®Pusukayn, «TeopeTuueckas MeXaHUKa» H

JUCIUITIIINH «HpOCKTHaH ACATCIIBHOCTDB.

CIy>)KMT OCHOBOM [IJII OCBOCHMS

3. Pe3yﬂbTaTLl oﬁyqe}mﬂ o JTMCHUIIJINHE

[Ipouecc n3yueHus: AUCUUILTMHBI HAIIPaBIIeH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETECHIIHI:

Tabmuma 3.1

Ko n HanmmeHoBanne
KOMIIETEHIINHA

Kon u HanmeHOBaHUE
HHIUKATOpa JOCTUKEHUS
xomrrereHIun (MJIK)

Kon n HanmeHOBaHME pe3ynbTaTa 00yUeHNUs 110
JVCIUTIINHE

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

VK-2.1. ®opmynupyer B
paMKax MOCTaBICHHON
LIETTN TIPOEKTa
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1ad,
o0ecreynBaromux ee
noctkeHue. Onpenenser
0)XKHUJIa€MBIE PE3YILTAThI
peuICHUsA BbIACJICHHBIX
3ajau.

3mate  (31): METOIWKY TIPOBEICHHS  aHajIu3a
NOCTaBICHHOH weaH U (QOpPMYyIHPYeT COBOKYITHOCTB
B3aMMOCBSI3aHHBIX 3aJa4, KOTOPbIE HEOOXOAUMO PELINTH
JUISL €€ JOCTHIKCHHS.

YMersp (V1): mpoBoauTh aHANW3 TMOCTaBICHHOW IETH H
(GbopMyIHpPYeT COBOKYIMHOCTh B3aMMOCBSI3aHHBIX 3ajad,
KOTOPBIC HCOOXOUMO PEUIUTh JJIs €€ JOCTHKCHUS.

Bnamets (Bl): Meronukoil mpoBeneHHs ~— aHalu3a
MOCTAaBJICHHOH 1eNM W (OPMYIHPYET COBOKYIHOCTb
B3aMMOCBSI3aHHBIX 3aj]ad, KOTOpble HEOOXOAUMO PEIINUTh
JUISL €€ IOCTHKEHUS

VYK-2.2. Ilpoextupyet
pelIeHre KOHKPETHOU
3aJla4u MPOeKTa, BEIOUpas
ONTHMAJIBHBIH CIIOCO0 ee
peIIeHns], UCXOs U3

3Hath (32): MeToAMKYy BbIOOpa ONTUMAJBHOTO CHOCO0a
pemeHus 3ajad, HCXOAS U3 MMEIOLINXCS PEecypcoB U
OrpaHUyYEHUI

Ymets (Y2): BeiOupaTh ONTHMAaNBHEIA CIIOCOO pEIICHUS
3a/1a4, HCXOJIs M3 MMEIOLINXCSI PECYPCOB U OTPaHUYCHUI

JIEHCTBYIOIMX MPABOBBIX Bnamers (B2): MeToamkoii BBIOOpa  ONTHMAJIbHOTO
HOPM M UMEIOIINXCS crocoba pemeHus 3anad, HCXOAd W3 HMMCIOIIUXCS
pecypcoB 1 OrpaHUYeHUN PECYpPCOB U OTpaHUYCHUH

3HaTH (33): METOJIbI aHaJm3a JIEHCTBYIOILLETO

VK-2.3. Pemaer
KOHKPETHBIE 3a7auu
MPOEKTa 3asiBJICHHOTO
KadyecTBa H 3a
YCTaHOBJIEHHOE BpEeMsI

3aKOHOJIATENECTBA M IIPABOBBIX HOPM, DEryIHPYIOIINX
o0sacTe npoeccHOHAIbHON AesSTeTbHOCTH

Ymets (V3): aHaAJIM3UPOBATh JeiicTByrOIIEe
3aKOHOJIATEIbCTBO M MPABOBBIE HOPMBI, PETYJIHPYIOIIHE
00s1acTh MPO(hEeCCHOHATLHON JAEATSIILHOCTH

Brnagers (B3): METOJlaMU aHaju3a JEUCTBYIOUIETO
3aKOHOJATENIbCTBA WM IPABOBBIX HOPM, PETrYJIHUPYIOIIUX
0071acTh MPO(HEeCCHOHATLHON JAEATSIILHOCTH

OIIK-1. Cnocoben
pematsb
MPOU3BOJICTBEHHbIE U
(1K) uccneaoBaTeIbCKUE
3aa9u
npodeccnoHamTbHOM
JIeSITEIbHOCTH C yYETOM
OCHOBHBIX TPeOOBaHHUN 1
noTpeOHOCTEN
HedTerasoBoil oTpaciu

OIIK-1.1. Ucnions3yeT
3aKOHbI (byH}IaMeHTaJ'H)HI)IX
HaYK JUIS peIIeHUs
KOHKPETHBIX 3a/1a4

3Hath (34): METOANKY HCIIONB30BAaHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX IWCIUIUINH, MpaBHia IOCTPOCHUS
TEXHHYECKHUX CXEM U depTexen

YMmers  (Y4): ucnonp3oBaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBIX JHCIUILINH, MPaBHiIa ITOCTPOCHUS
TEXHUYECKHUX CXEM U YepTexen

HedrerazoBoro =

Bnamers (B4): MeTommKoil HCIOIB30BaHUS OCHOBHBIX
MIPOU3BOJICTBA

3aKOHOB E€CTECTBCHHOHAYYHBIX JUCIMIUINH, IIpaBUIIA

MIOCTPOEHUSI TEXHUUECKHUX CXEM U UepTeken

3HaTh 35): MPHUHIUITAATEHBIC 0COOCHHOCTH
OIIK-1.2. Aranu3upyet (35) P

MOJICIIUPOBAHMS ~ MaTEeMAaTUYECKUX,  (QU3HYECKHX U
MPUYIHHBI CHIDKCHUS

XUMHYECKHX  TMPOIECCOB,  TpeAHa3HAuYCHHbIE IS
KauyecTBa TEXHOJIOTHIECKUX

KOHKPETHBIX TEXHOJOTHIECKIX MPOIECCOB
MIPOLIECCOB | Mpesiaraet

YMeth (V5): HCIIOJIb30BaTh MIPUHIMITHATIEHBIE
s dexTuBHBIE CTIOCOOBI

0COOEHHOCTH MOJIETTUPOBAHUS MaTEeMaTHYECKHUX,
MTOBBIIIICHHSI KA4eCTBa

busngeckux u XUMHUYECKHX MPOIIECCOB,
MIPOU3BOJICTBA pabOT IpH

MpelHa3HaYeHHbIe JJII KOHKPETHBIX TEXHOJOTHYECKUX
BBIMOJIHEHHH PA3THYIHBIX

MIPOLIECCOB
TEXHOJIOTUYECKUX =
B — Bnanets (BS): METOIUKOM HMCHOJIb30BaHUS

MPUHIUITHATEHBIX 0CcOoOEHHOCTEH MOJICJTUPOBAHUS




Kon u HanmeHnoBanue
Kon 1 HanmeHnoBanue Kon 1 HanmeHOBaHuUe pe3ylibTaTta 00y4eHus 110
KOMIETCHIINU HHIHMKATOPA AOCTIDRCHHA JHCIUIUIHHE
xomrrereHIun (MJIK)
MaTeMaTHYeCKUX, GU3NIECKUX M XHMHYECKHX IIPOLIECCOB,
NpeIHa3HAYeHHBIX JUIl KOHKPETHBIX TEXHOJIOIMYECKHX
HPOLECCOB
3HaTh (36): METOIHKY COBEPIIICHCTBOBAHUS
NPOU3BOACTBEHHBIX ~ IPOLECCOB C  HCIOJIB30BAaHHEM
OIIK-1.3. O6magaer 9KCIEPUMEHTANBHBIX JaHHBIX u pe3yIBTaTOB
HaBBIKAMH (PU3NYECKOTO U | MOJIEIUPOBAHHUSA
MPOrPaMMHOTO Ymerh (Y6): UCIIOJIb30BaTh METOJIUKY
MO/JICTTUPOBAHHUS COBEpIICHCTBOBAHUS IPOM3BOACTBEHHBIX IPOLIECCOB C
OTZAEJBHBIX (PParMEHTOB UCIIONIb30BAaHUEM  OKCHEPUMEHTAIBHBIX  JAHHBIX |
nporecca BeIbopa Pe3yNbTaTOB MOJICITUPOBAHHUS
ONTHMAJILHOTO BapHaHTa Bnaners  (B6):  METOIMKOH  COBEpPLIEHCTBOBAHUS
JUL KOHKPETHBIX YCIOBUM | MPOM3BOJACTBEHHBIX  IPOLIECCOB €  HCIOJB30BaHHUEM
9KCTIEPUMEHTAITLHBIX JaHHBIX u pe3yNbTaToB
MOJCIVPOBAHUS

4. O0beM TUCHUNINHBI

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

Tabmuua 4.1
AynuTopHbI€ 3aHATHUS / KOHTAKTHAS dopMma
Kypc/ aboTa, Jac. CamocTrosiTen MIPOMEKYT
dopma P P Kountpouns, P vy
ceMecT bHas pabora, OYHOM
o0y4eHus Jlekum | Ilpaktuueck | JlabopaTtopn qac.
p qac. arTecTaiu
u ue 3aHATHS bIC 3aHATHS
u
OYHast 2/3 18 0 34 20 36 dK3aMeH
3a04Has 2/3 6 - 8 85 9 IK3aMEH

5. CTpyKTypa u cofiep:kaHue JMCHUIIIMHbI

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

C AyauropHsle
Ne TPYKTYPa IHCIMIITHHN 3aHATHS, Yac. CPC, Bceero, Kox MJTK OLICHOUHbBIE
n/n | Homep HaunmenoBanune b TIp. TTa6. Jac. qac. cperncTea
pasnena pasnena
JIab. paboTsI
YK-2.1 p
1 1 BBopaHas 4acTh 4 0 4 4 12 OMK-12 | Ne123
Pacrsxenue- VK-2.1 PI'P Ne 1,2
2 2 cxarue. PacueTst 4 0 10 4 18 OIK-1.1
Ha IPOYHOCTH U '
YKECTKOCTb.
I'eomerpuueckue YK-2.2 PT'P Ne 3
3 3 XapaKTePUCTUKH 2 0 4 4 10 OIIK-1.3 | JIa6. paboTsl
IJIOCKUX CEYCHUHU Ne 4,5
Kpyuenne. Cnsur. PI'P Ne 4
P YK-2.3 146, 046
4 4 acyeThl Ha 5 0 6 4 12 OIK-1.3 a0. paboThI
MIPOYHOCTH U Ne 6,7
JKECTKOCTb.




[Tnockuii u3ruo. PI'P No5
Pacuersl Ha VK-2.3 J1a6. paboTel
> MIPOYHOCTH U 6 0 10 4 20 OIIK-1.3 | Ne 8,;10,1 1
JKECTKOCTh
YK-2.1 Bormpocsr k
yi'g-?)) SK3aMeHy
YK-2.
6 DK3aMeH - - - 36 36 OIK-1 1
OIIK-1.2
OIlK-1.3
Hroro: | 18 0 34 56 108
3aouHan popma o0ydenus (3PO)
Tabauma 5.1.2
CrpyKTypa JUCIUILINHEL Aymitopisie
No 3aHATHA, Yac. CPC, Bcero, Kox MJIK
n/n Homep HaumeHnoBanme gac. gac. Ouenotpie cpesicTsa
JL Ip. JIab.
pasnena pasnena
YK-2.1 JIa6. paboTsr
1 1 BBozHas 4acTb 1 - 1 4 6 OIIK-1.2 Ne 1,2,3
Pacrsxenue- VK21 PI'P Ne 1,2
2 2 ckarue. Pacuersl 2 i 2 20 24 OIK-1.1
Ha TIPOYHOCTH U
JKECTKOCTb.
I'eomeTpuueckue YK-2.2 PI'P Ne 3
3 3 XapaKTePUCTHKH 1 - 1 20 22 OIIK-1.3 Jlab. paboTsr
INIOCKHUX CEYCHUU Ne 4,5
?gg;:;?iaCHBm‘ YK-2.3 ;Eg.]g;gonl
4 4 1 - 2 20 23 OIIK-1.3
MIPOYHOCTH U Ne 6,7
JKECTKOCTb.
ITimockuii u3ruo. PI'P No5
Pacuets! Ha YK-2.3 Jlab. paboTsr
> 5 MIPOYHOCTb U 1 B 2 21 24 OIK-1.3 Ne 8.9,10,11
JKECTKOCTh
YK-2.1 Bormpocsr k
yﬁ'g-g JK3aMeHy
VK-2.
6 DK3aMeH - - - 9 OITK-1.1
OIIK-1.2
OIlK-1.3
Hroro: | 6 - 8 85 108

OuHo-320uHas popma o0yuenus (O3PO) He peaTu3yeTCs.

5.2. ConepxaHue TUCIHUTIIIAHBI

5.2.1. Coneprkanue pa3ieoB JUCIUTIINHBI (TUAAKTHYECKUE STUHUIIBI).

Pa3znea 1. BBogHast 4acTh.
Tema 1: OcHOBHBIE ITOHSITHSI.




OcHOBHBIE TNOHATHA M 33JaYd Kypca I0 H3YyYEHHIO HaNpsKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHUSL M PabOTOCIIOCOOHOCTH THUIOBBIX JJIEMEHTOB KOHCTPYKIMI. OCHOBHBIE OOBEKTHI,
u3ydaeMble B Kypce. PeanpHas KOHCTpyKLUS U ee pacueTHas Mojensb. [lonarue o crepxue (Opyce).
BHenaue cuiibl U UX KI1aCCU(PUKAIIHSL.

Tema 2. BHyTpeHHME yCWINS B TONEPEUYHBIX CEUEHMSIX CTEPHKHSI.

Meton onpeneneHus BHYTPEHHUX YCWIMHA. BHyTpeHHUe ycunus Npu pacTsHKEHHH-CKATHH,
npu KpydyeHuu. BHyTpenHue ycunus npu usrube. Juddepennuanbible ypaBHEHHUsS paBHOBECHS
IPSIMOJIMHEMHOTO CTEPKHS.

Tewma 3. Hanpspkenus u aedopmariiu.

BuyTpeHnHue cunel U HamnpspbkeHus. HanpsbkeHus: 1osiHble, HOpMallbHbIE, KacaTeJbHbIE U
BBIDQ)KEHUE Yepe3 HHUX BHYTPEHHUX CHIOBBIX (akrtopoB. Ilepememienns u nedopmanuu.
Jedopmariun nuHeHbIe U yIIIOBbIE (CABUTY). BUIbl mpoCThIX AedopMannii CTepKHS: pacTsHKEHUE-
c)KaTue, CABHT, KpydeHue, u3ruo. Jlomymenns o cBoiicTBax MaTepuraia 3IEMEHTOB KOHCTPYKITHIA.

Paznea 2. Pactsizkenne-cikatue. PacyeTrsl Ha MPOYHOCTD M KECTKOCTb.

Tema 4. HanpspkeHus v jeopMaliuy Npu pacTsHXKEHUU U CHKATHH.

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

Tewma 5. McnibiTanust MaTepuaioB Ha pacTsKEHUE-CKaATHE.

OnpITHOE H3Y4EHME MEXAHMYECKHUX CBOMCTB MaT€pUAIOB NPU PACTKEHUU U CHKATUU.
JuarpamMmbl pacTsDKEHUS — CKaTHUs IUIACTMYHBIX M XPYNKHUX MaTepuanoB. 3akoH ['yka npu
PacCTSDKEHUHU U CHKATUU.

Tema 6. MeTozbl pacueTa CTPOUTEIBHBIX KOHCTPYKIUH.

OcCHOBHBIE TIOHATHS O IPOYHOCTU M KECTKOCTH. KpuTepuum HacTyluleHUs INpeAeibHBIX
COCTOSIHUHM B 3aBUCHMOCTH OT CBOMCTB MaTepualla, YCIOBHM paboThl U Ha3HAYEHHUS KOHCTPYKIIMH.
MeTtoapl pacuera o IOMYCKAEMbIM HaNpPsKEHUSAM, Pa3pylIAOUM Harpy3kaM U IO IPEEIIbHBIM
COCTOSIHUSIM.

Tema 7. OnpeneneHue nepemMenieHuil B 00IIEM CIydyae pacTsHKEHUSI-CKATUSI.

Onpenenenve nepeMenieHuil u nepopManuil s 3JI€MEHTOB CTPOUTENbHBIX KOHCTPYKLHUH,
paboTaroUMX Ha pacTsDKEHHE U cKaThe. YciaoBHe >KecTKOCTH. OCHOBHbBIE BUIBI 3a1ad Npu
pacyeTax Ha )KE€CTKOCTb.

Tema 8. CtaTnueckn HEONpeAEIUMBIE CUCTEMBI IIPU PACTSKEHUU-CXKATHH.

CraTtudecku HEONpPENENMMbIE 3alauyd IpU  PACTKECHUM-CKATUU. TeMneparypHble U
MOHTAKHBIE HaIIPSKEHUS.

Pa3nea 3. 'eomeTpuyeckne XapakTePUCTHKH INIOCKHUX CeYCHU I

Tema 9. 'eomeTprUeCKHe XapAKTEPUCTUKHU INIOCKUX CEUCHUH.

Ha3nauenne reomMerpudeckux XapakTepucTHK. (CTaThdeckue, OcCeBble, IOJSIPHBIA U
HEHTPOOEKHBI MOMEHTHl HHEPIHUH. 3aBUCUMOCTh MEXAY MOMEHTaMU HHEpPUUU IpHU
MapaJuIeJIbHOM IIEPEHOCE OCEH.

Tema 10. Beruncinenne MOMEHTOB MHEPIIUM CIIOKHBIX CEUEHU.

3aBUCUMOCTb MEKIYy MOMEHTaMU MHEPLUH IPU MOBOPOTE KOOPAMHATHBIX oceil. ' aBHBIE
OCH U I'JIaBHbIE MOMEHTHI MHEpLUU. Paninycsl nHEpLUN.

Pa3nea 4. Kpyyenune. Casur. Pacuersl Ha IPOYHOCTD U KECTKOCTb.

Tema 11. Kpyuenwe. Cnpur. Pacdersl Ha NpPOYHOCTH M KECTKOCTb. YUMCTBIA CIBHT.
Kpydenne crepkHeil ¢ KpyriablM ITONEPEYHBIM cedyeHHeM. PacueTsl Ha npodHocTh. OnpeneneHne
YIJI0B 3aKpy4yuBaHus. PacueTsl Ha )K€CTKOCTb.

Pazgea S. ILnockuit nu3ruod.



Tewma 12. ITnockuit nu3rn6. HopmanbHbIe HAPSOKEHMS.

BeiBog dopmynbl i HOPMAJIBHBIX HANpsDKEHUH B IMOMEPEYHBIX CeYeHHMAX. PacueTsl Ha
IIPOYHOCTH IO HOPMAJIbHBIM HaNPSKEHUSIM.

Tema 13. [Tnockuit n3ru6. KacarenbHble HaPsHKEHUS.

KacartenpHble HampsokeHMs ais crolomHbix cedeHuidd (dpopmyna . M. XKypasckoro).
Pacnipenenenne kacaTenbHBIX HAaIlpsSHDKEHUH B CeUeHUsAX Oallok pa3inuuHoil ¢opmbl. Pacuer Ha
IIPOYHOCTb.

Tema 14. Ilepemenienus npu u3ruoe.

HubdepennnanbHoe ypaBHeHHE JUisi  (QYHKIIMHM TporuboB W e€ PasHOBHIHOCTH.
HenocpencrBennoe naterpupoBanue 1udGepeHaIbHoro ypaBHeHus. | paHunHbIe yCIO0BHUS.

Tema 15 MeTon HayanbHBIX MTAPaMETPOB.

Tema 16 Omnpenenenue nepeMerieHnii B 0aikax 3HEPreTHYeCKUM METOIOM.

Tema 17. Omnpenenenue mnepemenieHud merogoM MakcBemia — Mopa. Beruucnenue
uHTerpaia Mopa ¢ ucnosb3oBaHueM (HOpPMYIT YUCICHHOTO HHTETPUPOBAHHSL.

5.2.2. Coneprxanue AUCUUIUIMHBI IO BUJAM Y4eOHBIX 3aHSTUH.

JIeKIInOHHbIE 3aHATHA
Tabmuma 5.2.1

Ne Howmep O0newMm, gac.

i pasnena 0O 300 Tema nekruu
JUCIUTITAHBI
1 1 5 05 OCHOBHBI€ TIOHSATHS. BHYTpEHHHE yCHITHS B TTOMEPEIHBIX
CEUCHHAX CTEPIKHIL
2 1 2 0,5 Hanpsoxenus u nepopmanuu.
Hanpsokenust u iehopMaiiiu Ipu PACTSIKEHUH U COKATHH.
3 2 2 1 HcnbiTanys MaTepuasioB Ha pacTsiKEHHE-CoKATHE. MeToIbI

pacdera CTPOUTEIbHBIX KOHCTPYKIHH.

OnpeienieHne MeEpeMEIEH it B 0OIIEM CITydae PacTsKEHHs -
4 2 2 1 cxarus. CTaTHIECKH HEOTIPEIETUMBIE CUCTEMBI TIPH
PACTSIKEHUU-CHKATHH.

FeOMeTpI/I‘IGCKI/IG XapaKTCPUCTHUKHU TIIOCKUX CCUCHMI.

> 3 2 ! BeruniciieHrie MOMEHTOB HHEPIIMH CIIOXKHBIX CEUCHHH.

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

7 4 9 05 ITnockuit n3ru6. Hopmanshele HanpsokeHus. [Tnockuit n3ruo.

' KacaresbHble HaNpsKeHHUs.

8 5 2 0,5 [epememienus npu nzrunde. MeTo HadadbHBIX TAPaMETPOB
Omnpenenenne nepeMenieHnid B 0akax 3HEpreTHIECKUM

9 5 2 0,5 MeTozoM. OmpeneneHne nepeMeneHnii MeTooM MakcBeria —

Mopa.
HUroro: 18 6

IIpakTHYeckue 3aHATHA
[IpakTrueckue 3aHATHS YICOHBIM IIJIAHOM HE TIPETyCMOTPEHBI.



JlabGoparopHblie padoThI

Tabmuma 5.2.3

Howmep O0newMm, gac.
3aHATH o
o No /0 pa3zena 000 300 Hamvmenosanwne mabopaTtopHOi paboTHI
JCLUILTHHBI
JIa6.pa6. Nel. McnpiTaHue MaTepraioB Ha pacTsXKEHUE
1 1 2 0,5 HanpsbKeHUe
3amuTa o y1a6.pad.Nel.
2 1 2 05 HcnplTaHne MaTepHuanoB Ha pacTsDKCHNUE HAIPSDKEHHUE.
3 2 2 0.95 JIa6.pabNe2. Onpenenenue MOAYJIs IPOJOJIBHON YIPYTOCTH U
' koo dunmenra [lyaccona
4 2 2 0,25 JIa6.pa6.Ne3. OmpenerneHne MOIyIs CIBUTA
5 5 5 0.5 3amura ma6.padot No2 m Ne3.
6 2 2 05 JIa6.pabNed. VcnibiTaHue JepEBAHHBIX 00PA3IIOB HA CHKATHE
! BZI0JIb BOJIOKOH U TIOTIEPEK BOJIOKOH
7 5 9 05 3amura 1a0.paboTsl Ned: MccnenoBanue HarpsyKeHHO-
' e opMHPOBAHHOTO COCTOSIHUS B CTEPIKHE TIPH KPYUECHHH
8 3 2 0,5 JIa6.pa6.Ne5. Ompenenenne yriaa 3akpydUBaHAS CTEPIKHS
9 3 2 0,5 3ammra mab.pabd Ne5 . + prp.
10 4 2 0.95 Jla6.pabota Ne6 OtnpesiesicHne HOPMaTbHBIX HAMIPSHKCHUHA B
' MONIEPEYHOM CEUSHHUH OAJIKH MPH TPSIMOM YHCTOM M3rHoe
2 JIab.paboTa Ne7. Ompenenenue mporuda u yria moBopora
11 4 0,25
' Oanku npu usruode
12 4 2 0,5 3amiura 1a6.pab.Ne6 ,7.
13 5 2 0.6 JIab.paboTa Ne8 VccnenoBanue mIOCKOTO HATIPSHKCHHOTO
COCTOSIHUS
14 5 2 06 JIa6.pabota Ne9 Omnpenenenue HaNpsHKEHWH U IepeMenieHui
! B OajKe mpu KOcoM u3rude
15 5 2 0.6 Jla6.pa6ota Nel0 HccrnenoBanre BHEIIEHTPEHHOTO
' PaCTSKEHUSI CTEPKHS
16 5 2 06 JIa6.pabota Nell [IpumMeHeHHE TPUHINTIA B3aUMHOCTH
! MepeMeIIeHIH K TOCTPOCHUIO U30THYTON OCH OaJKu
17 5 2 0,6 3amura ma6.padot Ne9,10,11.
HUroro: 34 8
CamocrosiTesibHast padoTa CTyIeHTa
Tabnuma 5.2.4
Howmep O65beM, Hac.
Ne /m paszena Tema Bun CPC
JMCIUTUTHHBI O®0 300
1 1 4 4 Bponanas gactb Brmonnenue
2 Pactsokenue-cxaTue. pacdeTHo-rpapuIecKux
2 4 20 PacyeTs! Ha TPOYHOCTH U pabor,
KECTKOCTb. MOJIrOTOBKA K Jlab.paboTam,
3 I'eomerpuyeckue paboTa ¢ CoBpeMEeHHBIMHA
3 4 20 XapaKTEPUCTUKH IUIOCKUX | SKypHAJIaMH(3JIEKTPOHHBIMH 1
ceueHni MIeYaTHBIMH), CO3/IaHHE
4 4. 4 20 Kpyuenne. Cupur. HMHTEJJICKT-KapT
Pacuetsl Ha IpOYHOCTH U




JKECTKOCTb.
5 [Tnockwmii u3ru6. Pacuersl
5 4 21 Ha IIPOYHOCTH U
JKECTKOCTb.
6 DK3aMeH 36 9 DK3aMeH IMoxroToBka Kk yCTHOMY
JK3aMCHY
Hroro: 56 94

5.2.3. IlpenonaBaHue JAUCLUUIUIMHBI BEAETCS C MPUMEHEHHEM CIEIYIOIIUX BHJIOB
00pa30BaTENbHbBIX TEXHOJIOTUMA:

- Co3maHue WHTEIUICKT-KapT: BMECTO NEPENUCHIBAaHUS HHPOPMAIMU CO CIAWOB MM
MEXaHUYECKOTO KOHCHEKTHPOBAaHUs OOydaromuyecss MpUOOpETaroT HaBBIK PabOTHI € OOJIBIIUM
o0beMoM uHpopManuu. boyiee MOIPOOHO O HAMIEM OINBITe NPUMEHEHUS A3TOH METOIMKH B
npemnogaBanuy cornpomara https://mir-nauki.com/73PDMN620.html.

-Pabora ¢ coBpeMeHHBIMU 0a3aMH HayYHBIX KYpPHAJIOB pa3HOM HampaBIEHHOCTH, paboTa ¢ 6azaMu
Hay4yHbIX craTeit u marentoB (https://scholar.google.ru, https://elibrary.ru wu T.1.): morpyxenue
00y4aromuxcsi B peallbHOE NMPUMEHEHHE M3YYaeMBIX TEOPETHUYECKUX MATEPUAIOB, PACCMOTPEHHE

pa3IMYHBIX HANpaBICHUH HAyKH, OPUEHTALMs B BEIOOpE CBOETO OyAyIIero HarpaBieHHUs (PO
) MH>)KEHEPHOU JeITeTbHOCTH;

- Komangnas pabora B MUHH- TpyMax;

-Munu- Kondepenuuu, kak 3ammuTa 1a6.paboT : YMeHue npe3eHTOBaTh CBOM MBICIIU U UJIeU

- OKCIIEpUMEHTHI, COIOCTABJIECHUE C TEOpUEH, pPA3BUTUE YMEHUS AaHAIU3UPOBATh JaHHBIE U
CUHTE3UPOBAThH UJEH.

6. TemaTHKa KypPCOBBIX PadOT/MPOEKTOB
KypcoBsie paboThI/TTPOEKTHI YIEOHBIM TIJIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJbHBbIE padoThI
KonTtponbHble paboThl 7151 3204HON (POPMBI 00yUEHUS.

7.1. Metoauueckue yKka3aHusl JIIsl BBITOJIHEHUSI KOHTPOJIbHBIX paloT.
KoHnTposnbHble pabOTh! BBIMOIHSAIOTCS B OT/ENBbHOW TeTpaau. TpydoeMKOCTb BBINOJIHEHHS OJHOM
paboThI coCTaBISIET OT 2 10 4 YacoB
7.2. TemMaTHKa KOHTPOJIBHBIX PaboOT.
Conpomuenenue mamepuanos
1.IlocTpoeHne >3m0p MNPOJOJBHBIX YCHJIMM, HANpPsDKEHUH W MEPEMELEHUN NPHU PaCTSHKEHUH —
CKaTUU CTEP)KHS IEPEMEHHOTO MOMEPEYHOT0 CEUEHUS
2. OnpezeneHre reoMeTPUUECKUX XapaKTePUCTUK COCTaBHOTO CEUEHUS.
3.M3ru6 ©Oanok. IlocTpoeHme »HmIOp TEPEepPe3bIBAIONIUX CHJI W HM3THOAIONUX MOMEHTOB.
OmnpeneneHue pa3MepoB TONMEPEYHOrO CEUEHUs pa3indyHoil ¢opmbl. Pacuer nomyckaemoit

Harpys3KH.

8. OueHka pe3yJIbTATOB OCBOECHHSI THCIHIJIHHbI
8.1. Kpurepun OLIECHMBAHHWSI CTENEHW TMOJHOTHI M KAadyecTBA OCBOCHHS KOMIIETEHIMHA B
COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yJbTaTaMu 00ydeHus puBeeHs! B [Iprnoxenun 1.
8.2. PeittuHrosas cucTeMa OICHMBAaHHMS CTEIEHH IIOJHOTHI M KadecTBa OCBOCHUS
KOMITETEHIINI 00y4aromuxcst ouHoi (hopMbl 00yueHHs rpecTaBieHa B Tadmuie 8.1.


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

Tab6muna 8.1

. Konuuectso
Ne n/mt Buasl MmeporipuaTuil B paMKax TEKyIIEro KOHTPOJIS
6auioB
1 Tekymias aTTecTanus
1 Brimonnenue nadopatopnoii pabotst Nel. McnibiTanue MmaTepuaioB Ha 0...5
pacTshbKeHue HalpshDKeHUe
2 Brmonaenune pacuetHo-Tpadudeckoit padboTsr Nel. I[TocTpoenue amrop 0...5
MPOJOJIEHBIX YCUIINH, HANPSDKEHUH U TIepeMelIeHUi IPU pacTsDKEHUN —
C)KaTUH CTEPIKHS IIEPEMEHHOTO MONEPEYHOTr0 CEUCHHUS
3 Brimonuaenne nabopatopHoi padotsl Ne2. OnpenerneHne MOy 0...5
NPOAOJILHON ynpyrocTH u koddunmenta [Tyaccona
4 Brimonuenue nadoparopHoii paboter Ne3. OnpeneneHue MOy sl CIBUTa 0...6
5 Brimonmaenune pacuetHo-Tpaduaeckoit padbotst Ne2. Ctarndecku 0...5
HEeoMpeeTMbIe CUCTEMBI pacTsKeHus cxkaTrs. OnpeaeneHne pasMepoB
MIOIIEPEUYHBIX CEYEHUM CTEP>KHEN NPU 3aJaHHOM JI0IIyCKaEMOM HAIPSKEHUU
HUTOI'O 3a nepByI0 TEKYIIYIO ATTECTAIHIO 0..26
2 Tekyuas aTTecTanus
6 Brimonnenne nadbopatopnoii pabotsl Ned. HMccnenoBanue HanpsbkeHHO- 0...5
ne(OpPMUPOBAHHOTO COCTOSIHUS B CTEPIKHE IPU KPYUCHUHU
7 Brimonmaenne nabopatopHoit padoter NeS. OnpesienieHue yria 3aKpyIrnBaHUAS 0...6
CTEpIKHS
8 BrimonmaeHmne pacueTHo-Tpaduaeckoit padboTsl Ne3. «'eomeTpudeckne 0...10
XapaKTePUCTUKHU IJIOCKUX CEUCHHI»
9 Brmmonnenue nadopaTtopHoit padoTel Ne6 OnpezieneHre HopMaibHBIX 0...5
HaNpsDKEHUH B TIONIEPEYHOM CEYEHHUHU OAJIKM NP MPSIMOM YHCTOM H3ruobe
10 Brimonuenue nadoparopHoii padoter Ne7. Onpeznenenue nporuda u yria 0...6
MOBOPOTa OAJIKK MpH U3rude
11 Brimonnenue pacuerHo-rpaduueckoit padoTsl Ned. «PacueTsl Ha IPOYHOCTD 0...10
Y JKECTKOCTb MIPU KPYUEHHM»
HUTOI'O 3a BTOPYI0 TEKYIIYIO ATTECTALMIO 0..42
3 Texymas aTTecTaIus
12 Brimonnenue nadoparopuoii padoter Ne§ MccienoBanue miockoro 0...6
HaIIps>KEHHOT'O COCTOSTHUA
13 Brmonnenue nadopatopHoit padoTel Ne9 Onpenenenue HanpsLKeHUN 1 0...5
nepeMeeHnii B 0ajike Ipu KOCOM U3ruode
14 Brimonnenne nabopatopaoii padotsl Nel0 MccnenoBanie BHEIEHTPEHHOTO 0...6
PaCTAXKCHUA CTCPIKHA
15 Brimonuenue nadoparopHoii padotsl Nell [Ipumenenune npuHmna 0...5
B3aUMHOCTH TIEpEMEIICHNH K TOCTPOCHUIO U30THYTON 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




PeliTuHroBas cuctema OIEeHUBAHUS CTETICHU MTOJTHOTHI M KA4eCTBA OCBOSHUSI KOMIETCHIIUN
oOyyJaronuxcst 3a04Hoi (hopmMbl 00yUeHHUs MpeacTaBieHa B Tadimie 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-MeTOAMYECKOE M HH(POPMAIMOHHOE 00ecniedeHne THCIIUIITHHBI
9.1. IlepeueHb pekOMEH1yeMOil IuTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemennble mpodeccuoHanbHble 0a3bl JTaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHBIC
CHUCTEMBI :
1. DnexTpoHHas o6ubnnoreka TromMeHCcKoro WHyCTPUAIBLHOTO YHUBEPCUTETA
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-texuuueckas Oubmuoreka ®I'bOY BO «YTHTY» u ®I'BOY BO «TromeHckuii
UHIyCTpHaIbHbIH yHUBepcuTeT» http://bibl.rusoil.net
4. Hayuno-texuuueckas 6ubnuoreka ®I'BOY BO «YI'TY» u ®I'bBOY BO «TromeHckuii
WHTyCTpHaibHbIA yHuBepcuteT» http:/lib.ugtu.net/books
5. Hayunas snexTpoHHas 6ubnuoteka «eLibrary.ru»
6. KoHcynmpTaHT cTyaeHTa <«DNeKTpoHHas Oubmmoreka TexHuueckoro BY3a» (00O
«[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 meauax) https://www.book.ru
10. 9BC IOPAUT (OO0 «dnekrponHoe u3arenscto FOPAMT») www.biblio-online.ruy,

WWW.urait.ru

9.3. JluneH3noHHOE M CBOOOJHO pPAcCHpOCTpaHseMOe MporpaMMHoe oOecreueHue, B T.4.

OTEUECTBEHHOTO 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. MaTepuaJIbHO-TeXHHYECKOE 00ecnevyeHue TUCIMILTHHBI

HOMGH.[CHI/ISI AJI IIPOBCACHUA BCCX BHUIOB pa6OTLI, IpeaAyCMOTPCHHBIX y‘-Ie6HbIM IIJIaHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMLIM 060py11013aH1/1eM U TCXHUYCCKHUMHU CPCACTBAMU 06y‘I€HI/I5I.

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
3aKJII0YEH JI0TOBOP)

1 |CompotuBneHue MatepuaioB

JIeKIIMOHHBIE 3aHTHUA:

YyeOHast ayTuTOpUS JJIs1 IPOBEACHUS
3aHATHH JEKIIMOHHOTO THUIIA; TPYIITOBBIX
Y MHAMBUYaJIbHBIX KOHCYJIbTALM;
TEKYLIEro KOHTPOJISl U MPOMEKYTOUHON
aTTeCTalllH,

OCHaILIEHHOCTb:

Y4eOHast MeOeIIb: CTOJIBI, CTYIIBS, JOCKA
ayIUTOPHASL.

KomMmmbioTep B KOMILIEKTE, TPOEKTOP,
IIPOEKLIMOHHBIN YKPaH.

625001, TromeHcKas 001acTh, T.
TiomeHs, yi1. MenbHukaiTe 1.72

JlabopaTopHbIC 3aHATHSL:
YueOHast ayAMuTOpHs TS IPOBEICHUS
3aHATUH CEMUHAPCKOIro TUIA
(;1abopaTopHbIe 3aHATHS ); TPYNIIOBBIX U
WHJIMBHUIYaJIbHBIX KOHCYJIBTALUH;
TEKYIIEro KOHTPOJIST ¥ IPOMEKYTOYHOH
aTTectanuy, Y4eOHas 1abopaTopHs.
OcCHaILIEHHOCTb:

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

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

«COITPOTUBJIEHUE MATEPUAJIOBY.

11. Metoauyeckue ykazanus no opranuzauuu CPC

11.1. Meroauueckue yka3zaHHs 110 MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSM.
PYKOBOJACTBO K PEHIEHUIO 3AIAY 11O MEXAHUKE. Vuebnoe nocooue E.I'.
['peunn, C.B. SIxy6osckas, H.A. KpuBuyn, O.JI. Ymanckas, E.}O. iBanoBa
[MOAT'OTOBKA K UHTEPHET 3K3AMEHY I10 JUCHUIIJIMHE «COITPOTUBJIEHUE
MATEPUAJIOB». Memoouueckue ykazanusa O.J1. Ymanckas, E.I'. I'peunn, H.A. Kpupuyn

Memoouueckue ykazanus JJISI CaMOCTOSATEIHLHOMN

pabotel mo m3yuenuto kypca «COITPOTUBJIIEHUE MATEPUAJIOB». O.JI. Ymauckas, E.I'.

I'peunn, H.A. Kpusuyn

JIABOPATOPHBIN ITIPAKTUKYM 1O COITPOTUBJIEHUE MATEPUAJIOB. Vue6noe

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

I'peunn, H.A. KpuBuyH

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




11.2. MeToanueckue yKazaHusi 10 OpraHU3aIii CaMOCTOSATEIbHOM paboThI.

CamocrostenbHas paboTa oOyyaromuxcs 3aKiI0uaeTcss B TONyYEHHM 3afaHuil (Tem) y
npenoAaBaTens Uil UHAUBUIYaJIbHOrO ocBoeHus. [IpenonaBarens Ha 3aHATHM JAET PEKOMEHAALMH,
HEOOXOMMBbIE Ul OCBOSHMS MaTepHuaia. B xome camocToATeNnsHON paboThl 00ydaromuecs TOMHKHBI
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 (3HaThb ONPEIEe/ICHNs IIOHATUH, YMETh pa3bsiCHUTL 3HAYEHUE U
CMBICIT JTFOOOTO TEPMHHA U T.I1.).

«COITPOTUBJIEHUE MATEPUAJIOBY. Memoouueckue ykaszanus nis CaMOCTOSITEIbHOM
pabotel mo um3ydenuio kypca «COITPOTHUBJIEHUME MATEPUAJIOB». O.JI. Ymanckas, E.I.
I'peunn, H.A. KpuBuyH



[Ipunoxxenue

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.

Marmmwmabl 1 000pynoBaHHe He(hTEra3oBbIX TPOMBICIOB

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00y4YESHUS

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 TIPOBEICHUL METOIVKH TIPOBEACHUS METOIHKH MPOBEACHUSL
YK-2.1. (bopMymHpyeT 1 GOpMyITHPOBAThH aHaju3a MOCTaBJICHHON aHaJn3a MOCTaBJICHHOU aHaju3a MOCTaBICHHOU
DopMynupyeT B CO]fOKy HH];z)}éTL COBOKYITHOCTh 1enu 1 GopMyIUpyeT ey u GopMyNupyer e 1 GopMyIupyeT
pamkax Y B3aMMOCBSI3aHHBIX COBOKYITHOCTh COBOKYITHOCTb COBOKYITHOCTh
. B3aMMOCBSI3aHHBIX
MOCTABIIEHHOW 1ENH sanau KOTODEIC 3a/1a4, KOTOpbIe B3aMMOCBSI3aHHBIX 33134, B3aMMOCBS3aHHBIX 33124, B3aMMOCBSI3aHHBIX 33134,
MPOEKTa Heo 6);OZ[HMO CHIII)/I ® HEO0XOJIMMO PEIIUTh KOTOpBIE HEOOX0IUMO KOTOPBIC HEOOXOAUMO KOTOpBIE HEOOXOIUMO
COBOKYITHOCTh P JUTS €€ TOCTHKCHUSL. PEIIUTh IS ee peIunTh IS ee PEIIUTh IS ee
JUTSL €€ JOCTIDKEHHS.

VK-2 B3aMMOCBSI3aHHBIX JIOCTHXKEHUSL. JTIOCTHKCHUSL. JOCTIDKEHUSL.
3azad4, He crioco6en YMeeT IpoBOANTE aHAIM3 | YMEeT MPOBOAUTH aHAMH3 | YMEEeT MPOBOAUTH aHAIIN3
obecrieunBaromux ee | Ymers(Y1): npoBoauth MIPECTaBIATh MTOCTaBJICHHOH IIeTH U ITOCTaBJICHHOW ISTTH U [IOCTABJICHHOW L€ U
JIOCTHXKEHUE. aHaM3 TIIOCTABJICHHOM | TPOBOAWTH aHAIIN3 (dbopMynHpoBaTh (dhopMynIHpOBaTH (dbopMynHpoBaTh
Onpenensier menmd W (GOPMYIHPYET | TOCTAaBICHHOW NN COBOKYITHOCTh COBOKYITHOCTb COBOKYIIHOCTb
OXKHJaeMble COBOKYITHOCTh 1 GOpMyITHPOBAThH B3aMMOCBSI3aHHBIX 33/1a4, B3aUMOCBSI3aHHBIX 3a7ad, B3aUMOCBSI3aHHBIX 3aJa4,
Pe3yIbTATH PEUICHNUS | B3aMMOCBSI3aHHBIX COBOKYITHOCTh KOTOpbIe HEOOXOIUMO KOTOpbI€ HE0OX0TUMO KOTOpBI€ HEOOXOIUMO
BBIJIETICHHBIX 3a/1a4. 3amad, KOTOpBI€ | B3aMMOCBSI3aHHBIX pEelnTh 1T ee PENINTh AJIs ee peluTh IS ee

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

IUUISL €€ TOCTHOKEHHS.

HEOO0XOIUMO PEIINTh
JUISL €€ TOCTHIKEHHS.

3HAYUTENIbHBIE OITMOKH

HE3HAYUTEILHBIE OITHOKHU




KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

Kon HMHJUKaTOpa
pe3yabTata 00y4eHuUs
KOMIIETEHIINH JIOCTHKESHHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
Brazets (B1): He Brmaneer Bnaneet MeToauKOMK Xopoio BrageeT B coBepuieHcTBe Biageet
METOTHKO ) METOAUKOU MIPOBENIEHUS aHAIN3a METOUKON METOJUKOMN METOAUKON NPOBEIACHUS
TIPOBE/ICHUS aHAIN3a MIOCTaBJICHHOH IIeTHN U MIPOBE/ICHUS aHAIN3A aHaJM3a IMOCTABICHHOM
MpOBEACHUS  aHalu3a . o
. [IOCTABJIEHHOM LI bopmynmpyeT ITOCTABJICHHON IETH U end 1 GopMyIHupyeT
MIOCTaBJICHHOW WEeNn |
(bopMyHpyeT 1 He (GOpMYITHPYET COBOKYITHOCTB bopmynupyeT COBOKYITHOCTB
co ;Joxy H%}LTL COBOKYITHOCTB B3aMMOCBSI3aHHBIX 337134, COBOKYITHOCTb B3aMMOCBSI3aHHBIX 337134,
yn B3aMMOCBSI3aHHBIX KOTOpPBIE HE0OX0AUMO B3aMMOCBSI3aHHBIX 33134, KOTOpBIE HEOOXO0ANMO
B3aMOCBSI3aHHBIX
saxay KOTOPEIC 3a/1a4, KOTOpbIe pelmTh JIs ee KOTOPBIC HEOOXOAUMO peuuTh I ee
’ P HE0OXO0IMMO PElINTh JIOCTHXKEHUS, TOTyCKast pemuTh IS ee JIOCTHXKEHUS
HEOOXOIMMO  peIInTh
JUTSI €€ TOCTUKEHHSI pAn ommboK JIOCTHKEHUS, TOTTYCKast
JUTSL €€ TOCTHKCHUS
HE3HAYUTEIIHHBIC OITHOKH
He cnioco6en JemoHcTpupyer JeMoHcTpupyer JlemoHCcTpUpyeT
3Hath (32): METOIUKY BBIOPATh OT/IEJIbHBIC 3HAHUS JIOCTATOYHbIE 3HAHUS WCYEPNbIBAIOLINE 3HAHUS
BEIOOpA ONTHMAIHHOTO OTITUMAITEHBIT METOJIMKH BEIOOpa METOIWKH BEIOOpa METOJMKH BEIOOpa
crocoba pemIeHHs CTH0CcO0 pemreHus ONTUMAIIFHOTO CII0CO0a ONITUMAIIFHOTO CTI0C00a ONTUMAIIFHOTO CTIIoco0a
3amad,  WCXOOd W3 3a1ad, CXOs U3 peIIeHus 3aa4, HCXOAsl U3 | peIIeHHS 3a]ad, HCXOAs U3 | PEIICHHS 3a1ad, HCXOAs U3
VK-2.2 UMCIOIIUXCS  PECYPCOB AMEIOIINXCS AMEIOIIUXCS PECypCoB U HUMEIOIIUXCS PECYpPCOB U AMEIOIIUXCS PECYpCOB U
- 1 OTpaHUYEHU €CypCOB U OrpaHUyYeHUui OTrpaHUYEHUI OrpaHUyYEHUI
IIpoexTupyet P pPeeyp N P P P
OTpaHUYCHUH
CIICHHE
P . He crioco6en Ymeer BHIOUpaTh YMeer BBIOHpaTh Ymeer BHIOUpaTh
KOHKPETHOM 3a71auu . N o
DOCKTA. BEIGHDAs Ywmerts (Y2): Boibupats BBIOMpATH ONTUMAJILHBIN CITOCO0 ONTUMAIILHBIN CIIOCO0 ONTUMAIILHBIN CITOCO0
OETHMaH’BHHﬁ P ONTUMAIILHBIA  CTIOCO0 ONTUMAJIbHBIN pelIeHus 3a/1a4, UCXOS U3 | PEIIeHus 3a7a4, UCXO/s U3 | pelieHus 3ajad, UCXOs U3
VK2 - pelieHus 3a1a4, UCX0s Croco0 perreHus UMEIOUTUXCS PECYPCOB U MMEIOLTNXCS PECYPCOB U UMEIONTNXCS PECYPCOB U
HOXO/IS 13 p > | u3 MMEIOLTUXCS 3a/1a4, UCXOJIs U3 OTpaHWUYEHUH, JOMmycKas OTpaHUYEHUH, JTOMyCKas OrpaHUYEHUi 63 OnMboK
[ — pecypcos u UMEIOITIXCS 3HAYUTEIIbHBIC ONTHOKH HE3HAYUTEIbHBIC OMNOKU
Y OrpaHUYEHUN pecypcoB u
MIPaBOBBIX HOPM U .
OTpaHUYCHUH
HUMEIOLIUXCS =
He Bnaneer Bnageer metonukoi Xopouio Biajaeer B coBepiueHcTBe Binageer
pecypcoB u Bnagetsb (B2): o N N
o . METOJIMKOU BBIOOpa BBIOOpA ONTHMATBHOTO METOJMKOU BBIOOpa METOJIMKOH BHIOOPA
OorpaHUyeHui METOAUKOU BEIOOpa
ONTUMAJILHOTO crioco0a pelreHus 3a1ad, ONTUMAIIFHOTO CII0co0a ONTUMAIILHOTO CIIOCO0a

OIITHUMAaJILHOIO CcIrIocoba
pelIeHus 3a/1a4, UCXOI5

u3 MMEIOIIUXCS
pecypcoB "
OrpaHUYEHU

crioco0a peneHus
3aj1a4, UCXOAS U3
UMCIOINUXCA
pecypcoB u
OTrpaHUYEHUI

HUCXOJS U3 UMEIOLINXCS
PECYpCOB U OrpaHUYEHUH,
JIOTTYCKasl PSIT 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 pe3yabTaTOB 00yYESHUS

Kon HMHJUKaTOpa
KOMITETEHIINT JOCTHKEHHS pesylIbTaTa 00yueHMs
MO JMCIUTITAHE 1-2 3 4 5
komnerenuuu (MAK)
3nate (33): wMetoxas! | He cnocoben JemoHCTpHpYeT JemoHCTpHpYeT JemoHCcTpHpyeT
aHam3a aHATM3UPOBATh OTJeNbHBIC 3HAHUS JOCTaTOYHBIC 3HAHUA HCYEPIIBIBAIOIINE 3HAHUS
JeHCTBYIOMIETO JIEHCTBYIOIIETO METOJIOB aHaIM3a METOJIOB aHaIM3a METOJIOB aHaIM3a
3aKOHOIaTEJILCTBA U | 3aKOHOAATENbCTBA U | JAEHUCTBYIOIIETO JIEHCTBYIOILETO JIEHCTBYIOILETO
TIPaBOBBIX HOpM, | TIPaBOBBIX HOPM, 3aKOHOJATEIhCTBA 1 3aKOHOJATEIbCTBA 1 3aKOHOJATEIhCTBA 1
PETYIUPYIOIINX PETYIUPYIOIINX MIPABOBBIX HOPM, MIPABOBBIX HOPM, TIPABOBBIX HOPM,
o0macTh o0xacTh perymupyromux 001acTh perymupyromux 001acTh perynupyromux 001acTh
poheCCHOHATBHOM npod)ecCHOHANBHON | MpodecCHOHATBHOMN npoQeCCUOHATBHOM npodeCCUOHATBHOM
JACATCIIBHOCTHU JACATCIBbHOCTH. JACATCIIBHOCTHU JACATCIIBHOCTHU JACATCIBHOCTHU
YMmeth (Y3): | He ciocoben YMeeT aHanmu3upoBaTh YMeeT aHanmu3upoBaTh YMeeT aHanu3upoBaTh
VK-2.3. Pewmaer aHATH3HPOBATH aHAH3HPOBATH JIEHCTBYOIIIEE JIEHCTBYOIIIEE JIEHCTBYIOIIEE
JeHcTRyonee JieiicTByOIIICE 3aKOHOJATEIbCTBO U 3aKOHOJATEIbCTBO U 3aKOHOJATEIIBCTBO U
KOHKPETHbIE 3a]1a4K
3aKOHOJAaTCIbCTBO n 3aKOHOAATCIIbCTBO U IpaBOBbIC HOPMBI, IpaBOBbIC HOPMBI, IMpaBOBbIC HOPMBI,
YK-2 EE{?::TTS;EX;MHHOFO MIPaBOBBIC HOPMEI, | TIPaBOBBIE HOPMBEI, perynupyromue o0acTb perynupyromue o0acTb perynupyromue 00JIacTb
YCTAHOBJICHHOG perynupyromune perynupyromme po¢heCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMH
Bpewst o0macTh o0xacTh JEeSITeIbHOCTH, JOMyCKast | NESTeIbHOCTH, NOITyCKas JesTeIbHOCTH 0e3 OmMOoK
poeCCHOHATBHOM npoeCCHOHANPHON | 3HAYUTENBHBIC OITHOKH HE3HAYUTEIFHBIC OIIHOKH
JIeSITETPHOCTH JIESITeTHHOCTH
Bnanets (B3): | He Bnageer Bnaneer metomamu Xopouio BiajxeeT B coBepiencTse Biajaeer
METOIaMU aHaM3a | METOJaMU aHaJIn3a aHanM3a eHCTBYIOMIErO METOJJAMH aHAJIH3a METOJJAMH aHAaJIH3a
JIEHCTBYIOILETO JIEHCTBYIOILErO 3aKOHOJATEIbCTBA U JIEHCTBYIOILErO JIEHCTBYIOILErO
3aKOHOJATeIbCTBA W | 3aKOHOJATENCTBA U | TIPABOBBIX HOPM, 3aKOHOJATeIbCTBA U 3aKOHOJATEIbCTBA U
NIPaBOBBIX HODPM, | IIPaBOBBIX HOPM, perynupyromux 001acTh MIPaBOBBIX HOPM, IIPaBOBBIX HOPM,
PperyJMpyroIux PETyIUPYIONUIUX npodeccuoHabHOM perynupyromux 001acTh perynupyromux 001acTh
o0nactb o0nacTh JIeATEeNIHOCTH , JIONyCKasi | MpogecCHOHAIbHON npodeccroHabHOM
npodeccrHoHaNIbHON mpo¢eCCHOHANBHON | psi OMIHOOK JIeSTeNIbHOCTH, JIOIyCKast JIeSTeIbHOCTH
JIeSITETPHOCTH JIESITeTHHOCTH HE3HAYUTENLHBIC OMIHOKH
OIK-1.1. 3uate (34): meroauky | He crocoben JemoHcTpHpyeT JemoHcTpHpyeT JemoHcTpHpyeT
Fcronbsyer 3aKoHbi UCTIONIb30BAHMS HCIIOJIb30BATh OT/ENbHBIC 3HAHUA JIOCTaTOYHBIC 3HAHUS HCUEPIBIBAIOIIE 3HAHUS
(yHAaMEHTATHHbIX OCHOBHBIX 3aKOHOB | OCHOBHBIE 3aKOHBI METO/IMKH UCIIOJIb30BAaHUS | METOAMKH HCIIOJIb30BAHUS | METOAMKH HCIIOJIb30BAHUS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAY4YHbl | OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
OIIK-1 HayK JJI pEeLICHUS
KOHKPETHbIX 38124 JUCHUIUIAH, TpaBWia | X JUCIUILIMH, €CTECTBCHHOHAYYIHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHBIX
HC(bTeFaSOBOFO TIOCTPOCHUA IpaBujia MOCTPOCHUA JUCHUILINH, IpaBujIa JUCHUILINH, IpaBujIa JUCIHUIUINH, IIpaBujIa
NPOM3BO/ICTBA TEXHUYCCKHUX CXEM H TEXHUYCCKHNX 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 pe3yabTaTOB 00yYESHUS

1-2

3

4

5

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

TEXHHUYCCKHUX CXCM H

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

YMeeT ucnoiap30BaTh
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYIHBIX
IUCHIUTUINH, IPaBHIIa
MTOCTPOCHUS TEXHUIECKUX
CXEM U YEepPTEXKEH,
JIOITyCKast 3HAYUTEIIbHBIC

YMeeT ucnoiap30BaTh
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYIHBIX
JTUCHIUTUINH, IPaBHIIa
MTOCTPOCHUSI TEXHUIECKUX
CXEM U YEepPTEXEH,
JIOITyCKast He3HAYNTEIbHBIC

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

yepTexei yepTexeit ONITHOKH ONITHOKH
Briaxets (B4): He Bnaneer Buageer Mmeronukon Xopouio Biaxeer B cosepiieHcTBe Biaaeer
METOIHKOI " | MmeTomguKoit KCIIOJIb30BAHUS OCHOBHBIX | METOIUKOM METOJUKOMN
HCIOJIb30BaHUSA 3aKOHOB WCTIOJb30BAaHUSI OCHOBHBIX | MCIOJIH30BAaHUS OCHOBHBIX
HCTIOJb30BaHUS
OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX 3aKOHOB 3aKOHOB
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbI | JUCLUIUIMH, IpaBUIIa €CTEeCTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX
€CTEeCTBEHHOHAYYHBIX
X IUCLHUIUIMH, TIOCTPOEHMSI TEXHUUECKUX | JUCLUILIMH, paBUiIa JUCLUIUINH, paBuiIa
JUCLUIUIMH,  HpaBHIIa N
HOCTPOCHRS MpaBWIa IOCTPOEHUSL | CXEM M YEPTEXKEH, MOCTPOEHUSI TEXHUUECKUX | MOCTPOEHUS TEXHUYECKUX

TEXHHYECKHX CXeM U
yepTexei

TEXHUYECKUX CXEM U
yepTexeit

JIOITyCKast 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 NPUHLUITHATBHBIX NPUHLUITHATBHBIX NPUHLIUITHAIBHBIX
KadyecTBa MOJIeIUPOBAHUSA MOJICITUPOBAHUS ocobeHHOCTEH ocobeHHOCTeH ocobeHHOCTeH
TEXHOJIOTUUECKHX MaTeMaTHYeCKHX, MaTeMaTHYEeCKHX, MOJICIMPOBAHUS MOJICIIMPOBAHUS MO/ICIIMPOBAHUS
MPOLIECCOB U ¢busnyecknx U | husuueckux u MaTeMaTHYeCKHX, MaTeMaTHYeCKHX, MaTeMaTHYEeCKHX,
npejjaraeT XUMHUYECKHX XUMHUYECKHX ¢busnyeckux u ¢busnyecKkux u ¢busnyeckux u
a¢dekTuBHbIC MIPOLIECCOB, MPOLIECCOB, XMMHUUYECKHX MPOLIECCOB, XMMHUYECKHX MPOLIECCOB, XMMHUYECKHX MPOLIECCOB,
CIOCOOBI MOBBIILIECHUS | MPEJHA3HAYCHHbBIC Uil | MpeIHa3HAauYCHHBIC nperHa3HaYeHHBIX 1S nperHa3HaYeHHbIX 1S npeTHa3HaYeHHbIX IS
KavyecTBa KOHKPETHBIX JUISl KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
MPOM3BOJICTBA pa0OT | TEXHOJOTHYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHX TEXHOJIOTHYECKHX TEXHOJIOTHYECKUX

TIPY BBHITIOJTHEHUH IIPOLIECCOB MPOLIECCOB IPOLECCOB HPOLECCOB IPOLECCOB




Kon
KOMIIETCHIINH

KO}:[ 1 HAMMCHOBAHUC

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

HHJUKATOpa
pe3yabTata 00y4eHuUs
JIOCTHKESHHUS
10 JUCLIUIUINHE 1-2 3 4 5
komnereHuuu (MIK)
pa3sIUYHBIX Yumets (V5): He cnocob6en YMeeT ucnonb3oBaTh YMeeT ucnoab30BaTh YMeeT ucnonap30BaTh
TEXHOJIOTMYECKHUX HCII0JIb30BATh HCIOJIb30BaTh NIPUHLUINAIbHBIE NPUHLUIHNAIbHBIE NPUHLIUNNAIbHBIE
onepauuit NPUHLMIINATIbHBIE MPUHLMIIAATIbHBIE 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
0COOEHHOCTH 0COOEHHOCTH MOJEIUPOBAHUS MOZEIUPOBAHUS MOZEIUPOBaHUS
MOJEIUPOBAHUS MOJEITUPOBAHUS MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, MaTeMaTUYECKUX,
MaTeMaTHYECKHUX, MaTeMaTHUYECKHUX, ¢u3ndecKux u ¢u3nIecKux u ¢u3ndecKux u
¢du3mIecKux u (huznveckux u XUMHUYECKHUX MPOLECCOB, XUMHUYECKHUX MPOLECCOB, XUMHUYECKHUX MPOLECCOB,
XUMHUYECKHUX XUMHUYECKHUX npenHa3HaYeHHbIE IS npenHa3HaYeHHbIE IS npelHa3HauYeHHbIE IS
MIPOIIECCOB, MIPOIIECCOB, KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
NpeIHa3HauYeHHbIe Ui | MpelHa3HauYeHHbIS TEXHOJOTHUECKHUX TEXHOJOTHUECKHUX TEXHOJOTHUECKHUX
KOHKPETHBIX JUTSI KOHKPETHBIX MPOIIECCOB, JOMyCKas HPOIIECCOB, JOMyCKas npoieccoB 6e3 ommnooK
TEXHOJIOTUYECKHUX TEXHOJIOTHYECKHX 3HAYUTEIIBHBIC ONTHOKH HE3HAYUTEIIHHBIC OIHOKH
MIPOLIECCOB MIPOLIECCOB
Brazers (B5): He Bimageet Bnageer metonukoit Xopouio BiaxeeT B coBepiieHcTBE Biaaeer
METOHKOIE ' METOIUKON HCIOJIb30BaHUs OCHOBHBIMH METOJIaMHU METOAMKOU
HCIOJIb30BaHUS MPUHLUITHATIBHBIX METOAUKOU HCIOJIb30BaHHUS
HCIOJIb30BaHUS o
MPUHLMIHATIBHBIX ocobeHHOCTeH HCIOJIb30BaHUs MPUHLMUIHATIBHBIX
MPUHLMITHATIBHBIX . o
0COBEHHOCTCH 0COOEHHOCTEH MOJEIMPOBaHUS MPUHLMITHATIBHBIX ocobeHHOCTeH
MOJIETTUPOBAHUS MaTeMaTHYECKHUX, ocoOeHHOCTeH MOZEIMPOBaHUS
MOJICTTUPOBAHUS
MaTeMaTHYECKHUX, (busnveckux u MOJICTTUPOBAHUS MaTeMaTHYECKUX,
MaTeMaTHYECKHX,
F— (uznuecknx u XUMHUYECKHUX MPOIECCOB, MaTeMaTHYECKHX, ¢busnveckux u
HMITICCKIX XUMHUYECKHUX npeTHa3HAYeHHBIX IS ¢busnveckux u XUMHUYECKHUX MPOIECCOB,
POLIECCOB MIPOILIECCOB, KOHKPETHBIX XUMHUYECKHUX MPOIECCOB, npeTHa3HaYeHHBIX IS
P ’ MpeIHa3HaYEeHHBIX TEXHOJOTHUECKHUX 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 OIMIHOKU
OIIK-1.3. O6nanaet He 3naer metonuky JemoHcTpHpyeT JemoHcTpHpyeT JemoHcTpHpyeT
HaBbIKaMU 3Hatsk (36): METOUKY COBEPILIEHCTBOBAHUS | OTHEJIbHbIC 3HAHUS JIOCTaTOYHBIE 3HAHUS HUCYEPIIBIBAIOLINE 3HAHUS
(uznveckoro u COBEPILEHCTBOBAHMS MIPOU3BOJCTBEHHBIX METOAUKH METOAUKH METOAUKH
MPOrPaMMHOTO TIPOU3BOJICTBEHHBIX MIPOLIECCOB C COBEPIIECHCTBOBAHUS COBEPIICHCTBOBAHUS COBEPIIECHCTBOBAHUS
MOJICTUPOBAHUS IIPOIIECCOB C WCTIOJIb30BaHUEM TIPOU3BOJICTBEHHBIX TIPOU3BOJICTBEHHBIX MIPOU3BOICTBEHHBIX
OTIIETBHBIX HCTIOJIb30BaHUEM HKCHEPUMEHTAIBHBIX | MTPOIECCOB C TIPOIIECCOB C MPOIIECCOB C
(dbparmMeHTOB AKCIIEPUMEHTAITBHBIX JIAaHHBIX U HCIOJIb30BaHUEM HCIOJIb30BaHUEM HCTIOJIB30BaHIEM
mpoiiecca BeIoopa JAHHBIX B PE3YJIbTATOB | PE3yJILTATOB AKCIIEPUMEHTAITLHBIX AKCIIEPUMEHTAITLHBIX JKCIIEPUMEHTAITLHBIX
ONTUMAIILHOTO MOJECITUPOBAHUS MOJICTTUPOBAHUS JIAHHBIX W PE3YJIbTATOB JIAHHBIX W PE3YJIbTATOB JIAHHBIX W PE3YJIbTATOB
BapuaHTa JIst MOJETUPOBaHUS MOJETUPOBAHUS MOJEJIUPOBaHUS




Kon
KOMIIETCHIINH

Kon u HaumeHoBaHMe
HUHAMKaTOpa
JOCTIDKEHUS

komnereHuuu (MIK)

KOHKPETHBIX yCIIOBUH

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

MO0 AUCLUIIIUHE 1-2 3 4 5
Vmets (Y6): He cnoco6en VYMeeT UcHonb30BaTh YMeeT UCIIoIb30BaTh YMeeT UCTIOIb30BaTh
HCTIONB30BATh HCHOJIb30BATE METONUKY METOAUKY METO/IUKY
METOIHKY MCTOAHKY COBEPIIEHCTBOBAHUS COBEPLIECHCTBOBAHUS COBEPIICHCTBOBAHUS
COBEPIICHCTROBAHMS COBEpIICHCTBOBAHUS | MPOU3BOJCTBEHHBIX TIPOU3BOICTBEHHBIX TIPOM3BOACTBEHHBIX
HIPOHM3BOICTREHHBIX MPOM3BOJICTBEHHBIX | MPOIECCOB C TIPOLIECCOB C HpOLECCOB ¢
TIPOLIECCOB C MPOIICCCOB C HMCIIOJIB30BaHUCM HUCIIOJIB30BaHUEM HUCIOJB30BAHUEM
HCIIOTb30BAHMEM HCTIONIb30BaHUEM 9KCTIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIIBHBIX
SKCTICPHMEHTAIHHBIX IKCHEPUMEHTANBHBIX | JaHHBIX U Pe3yJIbTaTOB JIAHHBIX ¥ PE3YJIbTATOB JIAHHBIX U PE3YJIbTATOB
JIAHHBIX 1 PE3YIBTATOB | ~ o oiX 1 MOZCTHPOBAHIA, MOJICIPOBAHUS, MOJIeIMPOBaHKs Oe3
MOZETHPOBAHHS pe3yJIbTaTOB J0IIyCKasl 3HAYUTCIIbHBIC JIOIyCKasi HE3HAYHUTEJbHbIE | OIIMOOK

MOJICTTUPOBAHUS ONITHOKH ONITHOKH
Buaners (B6): He BIANCCT Buaneer MmeTonukoi Xopomo BIaJeeT B COBEPIICHCTBE BIIA/ICET
METOIUKOJ METOIUKOI COBEPIIECHCTBOBAHUS METOAUKOH METOTHKOMN
COBEPIICHCTBOBAHMS COBEpIICHCTBOBAHUS | MPOU3BOJCTBEHHBIX COBEPIICHCTBOBAHMS COBEPIICHCTBOBAHHUSI
HPOHM3BOICTREHHBIX MPOM3BOJICTBEHHBIX | MPOIECCOB C TIPOU3BOICTBEHHBIX TIPOM3BOICTBEHHBIX
TPOLIECCOB C IPOLIECCOB C HCTIONIb30BAaHIEM TIPOLIECCOB C HpOLECCOB €
S —— HCTIONIb30BaHUEM 9KCTIEPUMEHTAIIBHBIX HCTIONIb30BAaHIEM HCIIOIB30BaHHEM
SKCTICPUMCHTATHHEX 9KCIEPUMEHTANILHBIX | JJAHHBIX M PE3YJIbTATOB 9KCTIEPUMEHTAIIbHBIX 9KCIIEPUMEHTAIIbHBIX
JIAHHBIX M PE3yJIbTATOB JIAaHHBIX U MO/JIETTMPOBAHMS, OITYCKasl | JIAaHHBIX U PE3YJIbTaTOB JAHHBIX U PE3YJIbTATOB
MOZETHPOBAHHS pe3yIbTaToB psin omubok MOJICIIUPOBAHMS, TOIyCKasi | MOJCTUPOBAHUSA

MOJCJIMPOBAHUA

HE3HAUYNTEILHBIE OIINOKH
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