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1. eab u3axa4M 0CBOCHUS AUCHHUIIIMHBI

Leab ocBoennss aucuMIIMHBI «CONPOTHUBICHHE MAaTepUajoB» — (OPMHUPOBAHUE
CUCTEMBI ITPO(ECCHOHANIBHBIX 3HAHUN U MPAKTUYECKUX HABBIKOB OLIEHKM M pacyeTa Ha MPOYHOCTh
Y JKECTKOCTh IIPH Pa3INYHBIX BHEIIHUX BO3JCHCTBUAX JJIEMEHTOB U J€Tallel, BXOAAIUX B COCTaB
KOHCTPYKLUN, MAallIUH U MEXAHU3MOB.

3aga4yu AUCHHUILIMHBI:

- Ha OCHOBAaHMM [EHCTBYIOIIMX IPABOBBIX HOPM, HMMEIOUIUXCS PECYpCOB W OrPAHMYECHHUU
COCTaBJISITh ONTHUMAJIbHBIE MOJENIM (pacueTHbIE CXEMbl) KOHCTPYKTHUBHBIX 3JIEMEHTOB JeTalied u
KOHCTPYKLHUH C y4eTOM pabOThl IPU Pa3INUHbIX BHELIIHUX BO3JEHCTBUSX;

- IPUMEHATh E€CTECTBCHHOHAYYHbIE U OOLICMHXEHEPHbIC 3HAaHUS, METOAbl MAaTEeMAaTHYECKOI'O
aHajau3a W MOJECIUPOBAHUA, TEOPETUYECKOIO M OKCIEPUMEHTAJIbHOIO MWCCIECJOBAaHUN B
npogeCcCUOHATIBLHOM 1A TEIbHOCTH.

Co3znaBasi HOBbIE KOHCTPYKIUH, HHKEHEP IPOEKTUPYET pa3MepPbl UX 3JIEMEHTOB, IPOBOAUT
IIPOYHOCTHBIE PACYETHl METOJAMHU COIPOTUBIIEHUS MaTepUaoB. J(albHEUIINK pacyeT 3JIEMEHTOB
MAaIlluH ¥ KOHCTPYKUMI IPOU3BOAUTCS C TIOMOIIBIO COBPEMEHHBIX BBIUUCIUTEIBHBIX IPOrPAMMHBIX
IIPOJyKTOB YHCIEHHBIMH MeTOJaMU. [l aHain3a JOCTOBEPHOCTH PE3YJIbTaTOB, ITOJYYaEMBIX C
IIOMOLIBI IPHUKIAJHBIX KOMIIBIOTEPHBIX IPOTrPaMM, MCIIOJIB3YETCS CPaBHEHUE C pe3ysbTaTaMu
pacyeToB YNPOIIEHHBIX MOJEIEH METOJaMU CONPOTHUBIEHUS MarepuanoB. Jlnsg ycnemHou
npoeCCUOHATIBHON JESATETbHOCTH HWH)KEHEpY HE00XOAMMO BbIpabOTAaTh HABBIKM CO3JAaHUSA
OPOCTBIX W SCHBIX MOJeNIel SBJICHUH U peajbHbIX OOBEKTOB, OTOpachiBasi BTOPOCTECIICHHBIE
daxTopsl. Co3fanue W BBIOOP ONTUMAIBHOW MOJENU JOJDKHBI OBITH PEATM30BaHBl C YYETOM
¢u3MUEeCKUX 3aKOHOB, COBPEMEHHBIX HOPMATHUBHBIX MPAaBOBBIX 0a3, METOIbl MAaTEMAaTUYECKOTO
aHaiM3a ¥ MojenupoBaHus. C MOMOIIBIO PACYETOB HA MPOYHOCTh U KECTKOCTh MPHU Pa3IMYHBIX
BUJax JedopMaluii Ha3HAYaIOTCS HadallbHblE pa3Mephbl JieTaled M 3JE€MEHTOB KOHCTPYKIIMIA,
BbIOMpaeTcsi Marepuan s HMX M3TOTOBIICHHS, OLIEHMBAETCS HX COMNPOTHUBIIEHUE BHEIIHUM
BO3JIENCTBUSIM.

2. MecTo qucuuMmiunsl B crpykrype OIIOII BO

Jucnunnuza « ConpoTuBIEHNE MAaTEPUAIIOB» OTHOCUTCS K JUCLMILIMHAM 0053aTelbHON

yactu biioka 1 yye6HOro niana.
HGO6XOHI/IMBIMI/I YCIOBHUAMU J1s1 OCBOCHUA TUCHUILIIMHBL SABJISIFOTCH .
SHAHUA.
- OCHOBHBIX TIOIXO/I0B K (OpPMaJIM3alMl M MOJCITUPOBAHUIO JBW)KEHUS M PAaBHOBECHUS
MaTeprualbHBIX TE,

- MOCTAHOBKM M METOJIOB PEIIEHU 3a/1a4 O IBUKEHUU U PABHOBECHH MEXaHUUECKUX CUCTEM;
yMenus:
- BOCIIPHHUMATh ONTHMAJIIBHOE COOTHOIIEHHE YacTell W IIeJoro Ha OCHOBE TIpaUuecKux
MOJCIIEH, NPAKTUYECKH PEAIU3YyEMBbIX B BHUIEC YEPTEKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;
- NPUMEHATH 3HAHUS, TOJyYeHHBIC 10 MaTeMaTuke, (GU3MKe, TEOPETHYECKON MEXaHHWKE MpH
U3yYCHUH PacyeTOB KOHCTPYKTHBHBIX SJIEMEHTOB CTPOUTEIBHBIX KOHCTPYKUMH U JeTaneld MaliuH
Y MEXaHM3MOB Ha IIPOYHOCTH M KECTKOCTh;
HABLIKU.
- BJIaACHUSA OCHOBHBIMHU COBPCMCHHBIMU MCTOAAMU IMOCTAHOBKH, UCCIICAOBAHUA U PCHICHUSA
3aJa4 MCXaHHUKU.



COI[ep}KaHI/IC JAUCHUILTUHEL SABJIACTCA JIOTHYCCKUM MPOJOJDKCHUEM COACPKAHUA TUCHHUILINH

«Marematukay, «®Pusuka», «Teopernueckass MEXaHHUKa» U

JUCHUITIINH «HpOCKTHaH ACATCIIBHOCTB».

CIIYKUT OCHOBOM JJIs1 OCBOCHHA

3. Pe3yabTaThbl 00y4eHHs MO JMCHMUILIHHE

[Ipouiecc n3ydeHus AUCUMILIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIAEAYIOIIUX KOMIIETEHIUI:

Ta0muma 3.1

Ko n HammMenoBanne

Kox u HaumeHoBanue
WHAWKATOpa TOCTIKEHUSI

Kon 1 HanMeHOBaHuE pe3ysipTaTta 00y4eHus 1o

KOMIIETEHIINH HCLIUIUTIHE
B komnerenimu (MAK) et
3uate  (31): METONMKY  IIPOBEIEHHUS  aHalu3a
MOCTAaBJICHHON 1IeM W (OPMYJIUPYET COBOKYIHOCTb
YK-2.1. TlpuBomut anamu3
PHBOJ B3aUMOCBSI3aHHBIX 3aJ]a4y, KOTOpbIe HEOOXOANMO PEeLIUTh
MOCTABJICHHON  Lenmu |
(bopMymHpyeT JUISL €€ JIOCTIKSHHSI.
COBOKYIIHOCTE Yumers (Y1): mpoBOAWTH aHAU3 ITOCTABJICHHOW LENU H
BgaHM}(;CB%aHHHX sanay (hopMyMpyeT COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3ajiad,
KOTODEIC HCO6XO£[I/IM(; KOTOpBIE HEOOXOJMMO PEIINTb IS €€ IOCTHKECHHUSL.
peH.II/I;TB s e Bnagets (Bl): Meromukoil TpOBeACHUS — aHAIW3a
TOCTIKEHIS MIOCTABICHHONH I1eIM W (OPMYyIHPYET COBOKYITHOCTD
VK2 C 5 ' B3aMMOCBSI3aHHBIX 3aJ[ad, KOTOphIe HEOOXOANMO PEIINThH
-2 oco0eH
JUISL €€ TOCTIDKCHHUS
OTIpEIEeTIITh KPYT 3a/1a4 B
beal PYL 3ajiad B 3HaTth (32): METOAMKY BBHIOOpa ONTHMAIBHOTO CIIOCOOa
aMKax  ITOCTaBJICHHOH
P pelieHusl 3afad, MCXOAsS W3 HMMEIOIIUXCS PECYypcoB M
LeIH " BeIOMpars | YK-2.2. Bribupaer oTpaHHTCH
ONTHMAJIBHBIE  CIIOCOOBI | ONTHMAalbHBIA croco0

UX pEIleHHs, UCXOAA H3
JICHCTBYIOIIMX IIPABOBBIX

pemIeHus 3a/1a4, UCXOAS U3
HUMECIOIUXCS PECYPCOB U

Ymers (Y2): BeiOupaTh ONTHMAIBHBIN CIIOCOO pelIeHHS
38,124, UCXOJIsl U3 MMEIOIIUXCS PECYPCOB M OTPaHUYECHHUN

N Bnaners (B2): Meroaukodl BBIOOpa  ONTHMAJILHOTO
HOPM, HMCHOIIUXCA OrpaHUYCHUU
. crocoba perieHus 3a7ad, HUCXOIS W3 HMEHOLIMXCS
pecypcoB M OrpaHUYCHHI v
peCypCcoOB M OTpaHUYCHHIH
3Hatp  (33): Merompl  aHanM3a  JICUCTBYIOIIETO
YK-2.3. Auanusupyer | 3aKOHOJATENIbCTBA U IPABOBBIX HOPM, PEryIHPYIOLIUX
JielicTBYIOIIIEE o0nacTb npodeccHoHABHOM eI TeIbHOCTH
3aKOHOIATENILCTBO u | YMers (V3): aHATU3UPOBATh JIEHCTBYIOIIEE
NIpaBOBBIE HOPMBI, | 3aKOHOAATENLCTBO W IIPABOBBIE HOPMBI, PEryJIUpYIOLIHe
perynupytome  obmacte | 001acTh npodeccHOHAIPHOM NesITeIbHOCTH
npodeccroHaNbHOMH Brmagers (B3): METOJaMM aHalu3a JAEHUCTBYIOLIErO
JIeSITEIIEHOCTH 3aKOHOJIATENbCTBA M TIPABOBBIX HOPM, DPEryJIHPYIOMIAX
o0sacTb IpoheccHOHAIBHOM eI TeIbHOCTH
3uath  (34): METOAMKY  WCIOJIB30BaHUS  3HAHUH
OIIK-2.2. IMpumenser | QU3NUECKUX 3aKOHOB, XHUMHUH M MATeMaTUKU IIpU
HAaBBIKK  KCHOJIb30BAaHUS | PEHICHUM NPaKTHYECKUX 3a/1a4
3HaHUH ¢usngeckux | YMmers (Y4): ucnonp30BaTh 3HAHUH (PU3WYECKUX 3aKOHOB,
OIIK-2. Crocobet | 3akoHoB, XUMHH ¥ | XMMHM U MAaTEMATHKH [IPU PEIIeHHH MPAKTHYECKHX 3a1ad
UCIO0JIb30BAThH MaTeMaTuKu npu pemwienuu | Braagers  (B4):MeToaMkoll  MCHONB30BaHUS — 3HAHUI
MaTeMaTH4CCKUe, MPaKTUIECKUX 3a7a4 (u3nuecKUX 3aKOHOB, XHMHHM W MAarTeMaTHUKH IpH
usmyeckue, uzmko- pEIIEeHNH NPaKTHYECKUX 33124
XHUMHHCCKHC, OITIK-2.3. Wcnonesyer | 3HaTh (35): METOAMKY MOIEIMPOBaHMS (H3MYCCKUX U
XUMHIICCKAC MOTORb A | eMaTHYCCKHi ammapar | XMMAYCCKUX  CHCTEM,  SBICHHH M NPOLECCOB,
PCILCHIA ,Janad JUIS  ONKMCAHMs, aHanu3a, | UCTIONb30BaHHWs B OOYYeHHH M NPO(ECCHOHATBHOM
npo¢eCCHOHATBHOM
TEOPETUYECKOTO u | ACATEILHOCTH
JESITEIIEHOCTH
SKCIECPUMEHTATIBHOTO Ymets (Y5): HCmons30BaTh MOJCTUPOBAHUS (PH3HMUECKUX
HCCIICI0BAHNA W XHMHYECKHX CHCTE€M, SBICHHUA H  IPOIECCOB,
MOZACINPOBAHNA UCTONB30BaHUSI B OOyueHHH U TNpOodecCHOHATBFHON

(bI/ISI/I‘ICCKI/IX U XUMHUYCCKHX

JACATCIBHOCTHU




Kon n HanmenoBanue

KOMIICTCHIINH

Kox 1 nanmeHoBanune
HHIUKATOPa TOCTHIKECHUS
xommereHiuu (MJ1K)

Kox 1 HanmeHOBaHuMe pe3ybTaTta 00y4IeHus 1Mo
JHUCLUILIMHE

CHUCTEM, SIBJIICHUI u . .

Bnaners (B5):MeToaukoi HCIIOJIB30BAHUS
IIPOLIECCOB, UCIIOIb30BaHUS
s S 4 | MoAenHpOBaHus (GU3MYECKUX M XUMHYECKHX CHCTEM,

Y . SIBIICHUA W TPOIECCOB, MCIOJIb30BAHUS B OOYYCHHUH H

npoeCCHOHATBLHON .

PO eCCHOHATBHON e TEITFHOCTH
JIeSITEIbHOCTH

4, O0beM TUCHUILINHBI

OOmwmii 00beM TUCHMILIMHBI COCTABIAET 3 3aUeTHHIX enuHuIbl, 108 yacos.

Tabmuua 4.1
AynuTopHBIE 3aHATHS / KOHTaKTHAs dopma
CamocrosTen
dopma Kypc/ pabora, gac. 5 Kontpons, |mpomexyTto
pHas paboTa, .
0o0y4YeHHUs: |ceMecTp [Mpaktuueck | JlaGopaTopH P yac. YHOH
Jlexiun qac.
ne 3aHATUL bl 3aHATHUS aTTeCTaluH
OYHas 2/3 18 0 34 20 36 IK3aMeH
3a04Has 2/3 6 - 8 85 9 IK3aMeH

5. CTpyKTypa M coJep:KaHue TUCHHUILIMHBI

5.1. CtpykTypa IUCLHUIUIMHBIL.
oyHasi popMma o0yueHus (ODPO)

Tab6muma 5.1.1

CTpyKTypa IUCIHILIHHEL AyauTopHbie
Ne 3aHATHSA, Yac. CPC, Bcero, Kox MJIK OlLIcHOYHbBIC
n/n | Homep HanmenoBanue T TIp. T1a6. qac. qac. cpencTaa
paszena paszena
vK-2.1 | J1ab. paborer
1 1 BBopHas yacTb 4 0 4 4 12 OllK-22 | 123
Pacrsxenne- vk-2.1 | PTPNel2
2 2 cxatue. Pacyersr 4 0 10 4 18 OIIK-2.3
Ha MPOYHOCTH U
HKECTKOCTb.
I'eomeTpudaeckue YK-2.2 | PI'P Ne 3
3 3 XapaKTEePUCTUKU 2 0 4 4 10 OIIK-2.2 | JIa6. paboTbl
IUIOCKUX CCUCHUH Ne 45
Kpyuenue. Cnsur. PI'P Ne 4
PacueTsr Ha VK-2.3 Jla6. paboTsr
4 4 2 0 6 4 12 OIIK-2.3
MIPOYHOCTH U Ne 6,7
KECTKOCTb.
[Tmockuit n3rud. PT'P Ne5
PacueTtsl Ha YK-2.3 | JIa6. paboTsl
> > MPOYHOCTh U 6 0 10 4 20 OIIK-2.3 | Ne 8,9,10,11
KECTKOCTh
YK-2.1 | Bonpocs k
YK-2.2 | sk3ameny
6 Dk3ameH - - - 36 36 VK-2.3
OIIK-2.2
OI1K-2.3
Wroro: | 18 0 34 56 108




3ao4yHas popma o0yuenus (3PO)

Tabmmma 5.1.2

CrpyKTypa TUCIMILUIMHBEI Aymiropisie
No 3aHATHS, Yac. CPC, Bcero, Kon U1K
n/n Howmep Hanmenosanne qac. qac. Ouenotmbie cperctsa
JL Ip. JIab.
paszena paszena
1 1 BBojHas yacthb 1 - 1 4 6 Oyl'i<lé-2é:.l-2 fg?i 36OTH
Pacrsxenue- VK21 PI'P Ne 1,2
2 2 cxaTthe. Pacdersr 2 i 5 20 24 OIK-2.3
Ha TIPOYHOCTH U
JKECTKOCTb.
I'eomeTrpuueckue YK-2.2 PT'P Ne 3
3 3 XapaKTEPUCTUKHI 1 - 1 20 22 OIIK-2.2 | JIab. paboTsI
IUIOCKUX CCUCHMI Ne 4,5
Kpyuenne. Cosur. VK-23 PT'P Ne 4
4 4 Pacuets! Ha 1 i 5 20 23 OHK-é 3 JIa6. paboTsr
MPOYHOCTH H ' Ne 6,7
JKECTKOCTb.
Ilmockuit u3ruo6. PT'P Ne5
PacueTs! Ha vK-2.3 | JIab. pabotsr
5 5 MPOYHOCTb U 1 B 2 21 24 OIIK-2.3 | M 8,9,10,11
’KECTKOCTh
YK-2.1
YK-2.2
) ) ) VK-2.3 Bormpocsr k
6 Diave o o OIIK-1.1 9K3aMEHY
OIlK-1.2
OIlK-1.3
Uroro: | 6 - 8 94 108

OuHo-3a04Has popma 00yuenus (O3PO) He peanuzyercs.

5.2. ConeprkaHue TUCHUTLIUHBI

5.2.1. ConeprkaHue pa3iesioB JUCIUIUIMHBI (IUIAKTUYECKUE €TUHULIBI).

Pa3znen 1. BBognast yacrhb.

Tema 1: OcHOBHBIE TTOHATUS.

OcHOBHBIE TOHATHA M 3aJaud Kypca MO M3YYEHHUIO HaIpsHKEHHO-Ae()OpMUPOBAHHOTIO
COCTOSIHUSL M PpabOTOCIMOCOOHOCTH THUIOBBIX 3JIEMEHTOB KOHCTPYKLUI. OCHOBHbBIE OOBEKTHI,
u3yyaemble B Kypce. PeanbHast KOHCTpYKIUS U ee pacueTHas Mojenb. [lonsatue o crepxkue (Opyce).
BHernHue cuitbl U MX KI1acCUPUKALIHSL.

Tema 2. BHyTpeHHME yCHIINS B TONEPEYHBIX CEUEHUSIX CTEPKHS.

Meron omnpezaeseHusi BHyTPEHHUX YCWINNA. BHyTpeHHUE ycwins NpU pacTsKEHUU-CoKATHM,

npu KpydeHuH. BHyTpenHue ycunus npu usrube. JuddepeHunanbHble ypaBHEHHUsS] paBHOBECHUS

MPSMOJIMHEITHOTO CTEPIKHS.

Tema 3. Hanpsixenus u nedopmariiuu.

BHYTpeHHI/IC CUJIbl U HAIPSAXKCHUA. HaHpH)KCHI/IH ITOJIHBIC, HOPMAJIbHBIC, KaCATCIIbHBIC U

BBIp@)KEHUE Yepe3 HHUX BHYTPEHHUX CHJIOBBIX (DaKTOpOB.

[Tepememenuss u nedopmanuu.




Hedopmaruu nuHEHBIC U yTIIOBBIE (CABUTH). Buabl mpocThiX nedopManuii cTepkHs: pacTsiKeHUE-
cKaTue, CABUT, KpyueHue, nu3rub. JlomyieHns o cBOMCTBaX MaTepHasa 3JIEMEHTOB KOHCTPYKIIHIA.

Pa3nea 2. PacTsizkeHne-c:kaTne. PacueTsl Ha NPOYHOCTH U KECTKOCTb.

Tewma 4. Hanpsixenus u nedopMaiiuu Ipy pacTsHKEHUN U COKATHH.

Hanpspkenus u gegopmanuu mpu pacTsHKEHMU M okaThM. 3akoH ['yka. Hampsbkenus B
CEUYEHHUAX, HAKIIOHEHHBIX K OCU CTEPXKHSI.

Tewma 5. McnblTaHus MaTeprasioB Ha pacTsKEHHUE-CKATHUE.

OnpITHOE H3y4YEHHE MEXaHMYECKHUX CBOWCTB MaTEpUaloOB IPHU PACTSHXKEHUH U CHKATHUU.
JnarpamMMmbl pacTsK€HHs — CKaTHUsl IUIACTMYHBIX M XPYNKHMX MarepuanoB. 3akoH ['yka npu
PACTSKEHUU U CKATHH.

Tema 6. Meronb! pacyeTa CTPOUTENIBHBIX KOHCTPYKLIUH.

OcCHOBHbBIE TIOHATHS O IMPOYHOCTU M KECTKOCTH. KpuTepum HacTyIuleHUs NpeAesbHBIX
COCTOSIHUHM B 3aBHCHMOCTU OT CBOMCTB MaTepuaa, YCIOBUH pabOThl U Ha3HAUYEHUS] KOHCTPYKIIHH.
MeTtoibl pacdera 10 JA0NYCKaeMbIM HAIPSDKEHUSM, pa3pyLIarolliMM Harpy3kam M MO IpeleabHbIM
COCTOSTHUSIM.

Tema 7. OmnpeneneHue nepemMelieHnil B o0IEM cllyyae pacTsSKEeHHsI-CKATHSI.

Omnpenenenue nepeMenieHuil u nedopManuii s 3IEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIH,
paboTaronMX Ha pacTsDKeHHE W cxaThe. YciaoBHue >kecTKOCTH. OCHOBHBIE BUABI 3a/ad IpU
pacuerax Ha KECTKOCTb.

Tema 8. CtaTuecku HEONPEAECIUMBIE CUCTEMBI ITPU PACTSHKEHUU-CKATHH.

CraTtudecku HEONpPENEeNUMbIE 33Jaud IMpPU  PaCTHKEHUM-CKATHUHM. TemmneparypHbele U
MOHTaKHbIE HaIIPSLKEHUS.

Pa3nes 3. 'eoMmeTpuYecKHe XapaKTePUCTHKH IJIOCKHUX CeYCHU I

Tema 9. 'eomeTpuyeckne XapakTepUCTHKU IUIOCKUX CEUEHUH.

Hasnauenne reomMerpudecknx XxapakTepucTHK. (CTaThyeckue, OCeBble, IOJSIPHBIA U
HEHTPOOEKHBI MOMEHTBI HHEPIHUH. 3aBUCHUMOCTh MEXKIYy MOMEHTaMHU HWHEpPUUU TpHU
napajuieJIbHOM IEPEHOCEe OCEH.

Tema 10. Borurcienue MOMEHTOB MHEPLIUH CIIOKHBIX CEUEHUN.

3aBUCHUMOCTb MEXKIY MOMEHTaMHU HMHEPLMM IPHU MOBOPOTE KOOPAMHATHBIX Ocei. I aBHBIE
OCH U IJIaBHbIE MOMEHTBI HHEPLIUU. Pasinycel nHepLnu.

Paznean 4. Kpyuenue. Cnur. PacueTbl Ha MPOYHOCTD U KECTKOCTb.

Tema 11. Kpydenme. Cnpur. PacdeTsl Ha NpPOYHOCTH M KECTKOCTb. UMCTBIA CHBWT.
Kpydenue crepkHEN ¢ KpyTJIbIM MONEPEYHbIM cedueHreM. Pacuersl Ha npoyHocTh. Ompenenenue
YIJIOB 3aKpy4YMBaHMs. PacueTsl Ha )KECTKOCTb.

Pa3nea 5. Ilinockuii n3rud.

Tema 12. [Tnockuit u3ru6. HopmaneHblie HanpspkeHus.

BriBoa (opMmysbl [UIs HOpMaNbHBIX HamNpsOKEHUH B IMONEPEUHBIX CeueHHsX. PacueTsl Ha
IPOYHOCTH IO HOPMAJIbHBIM HaNPSKEHUSIM.

Tema 13. I1nockuii n3ru6. KacarenbHble HanpsKEHUS.

Kacartenpable HampspkeHus s CIutommHbIX cedyeHnit (popmyna JI. WM. XKypasckoro).
Pacnipenenenne kacaTelbHBIX HANpsOKEHUN B CEUYCHUSAX Oalok pa3iauvHou ¢opmbl. Pacuer Ha
MPOYHOCTb.

Tema 14. [lepememnienus npu uzruoe.

HuddepenumanbHoe ypaBHeHHE s (QYyHKOMM TPOoruOoB U €€  pPasHOBUIHOCTH.
Henocpencrsennoe naterpupoBanue 1udGepeHnaabHoro ypaBHeHus. [ paHu4HbIe yCIOBHS.

Tema 15 Mertoa HauaabHBIX MTAPaMETPOB.



Tema 16 Onpenenenre nepeMenieHnid B 0anKax dHEPreTHICCKUM METOIIOM.
Tema 17. Omnpenenenue nepemenieHuii MerogoM MakcBemia — Mopa. Beruncnenue
uHTerpana Mopa c ucnonb3oBaHreM (HOpMysT YUCICHHOTO UHTETPUPOBAHHUSL.

5.2.2. ConeprxaHue JUCHUIUTMHBI IO BUJAM y4eOHbIX 3aHATHIA.
JleKuHOHHbIEC 3aHATHA
Tabmuma 5.2.1

N Howmep Obmwewm, gac.
I /‘; paznena 000 300 Tema nexkuun
JUCLUIIIHHBI
1 1 2 05 OcHOBHBIE TIOHATHS. BHyTpeHHME ycwins B MONEPEYHBIX
CEUCHHUSX CTEPIKHI.
2 1 2 0,5 Hanpsokenus u gedopManuu.
Hanpsokennst n neopManiil Npu pacTsDKEHHHM W COKaTHH.
3 2 2 1 VcnplTanns MaTepuajioB Ha pacTsDKEHHe-cKaThHe. MeTombl

pacdera CTPOUTEIbHBIX KOHCTPYKIIHH.

Onpenenenne TepeMelieHni B OOIIEM CITyYae paCTKEHHUS-
4 2 2 1 okarus.  CTaTHYecKd  HEOMpPENENMMbIE  CHCTEMBI  MPH
PaCTSHKEHUH-CIKATHH.

l'eomerpuueckne  XapakTEPUCTHKM  IUIOCKMX  CEUYEHUIL.

> 3 2 ! Brruncnenne MOMEHTOB HHEPLIUH CIIOKHBIX CEYESHHUMH.
6 4 2 0,5 Kpyuenne. Cupur. PacdeTs Ha MPOYHOCTD M KECTKOCTD.
7 4 5 05 [Tnockuii u3rnd6. Hopmanbshble HanpspkeHus. [Imockuii m3ruo.
' KacarenpHble HampsoKeHUs.
8 5 2 0,5 [Nepemeruenust npu u3rude. MeTo HavallbHBIX TAPaMETPOB
OnpeneneHnne mepeMenieHH B OaJkax SHEPreTUYECKUM
9 5 2 0,5 MetonoM. OmnpezerneHue nepeMelneHnii Mmetogom MakcBemia —
Mopa.
HUroro: 18 6
IIpakTHYecKHue 3aHATHS
[IpakTrueckue 3aHATHS Y4eOHBIM IUITAHOM HE TIPETyCMOTPEHBI.
JlabopaTtopHbie padoThl
Tabnuma 5.2.3
Howmep O06neM, uac.
3anarue .
No /1 pa3zena 0DO 300 HanmenoBanune nabopatopHoii paboTsl
JICIIUTIIMHBI
1 1 2 05 JIa6.pa6. Nel. McripiTanne MaTepHalioB Ha PacTsDKCHHE
HanpsbKEHHE
2 1 2 05 3amuTa o 1ab.pad.Nel.
' HcnplTanne MaTepranoB Ha PACTSIKEHUE HANPSIKEHUE.
3 2 2 0.25 JIab.pabNe2. OnpeneneHrne MOAYIS MPOJOIEHON YIIPYTOCTH U
' koadpdurmmenTa [lyaccona
4 2 2 0,25 JIa6.pa6.Ne3. Ompenenenrie MOy st CIBUTA
5 2 2 0,5 BamuTa 1a0.padoT Ne2 1 Ne3.
6 2 2 05 JIa6.pabNed. McnibiTanue epeBsSHHBIX 00pa3IoB Ha CXKAaTHE
' BJI0JIb BOJIOKOH M TIOIIEPEK BOJIOKOH
7 2 2 05 3amuTa 1a6.padoTer Ned: HccnenoBaHue HanpsKeHHO-
' JepopMHUPOBAHHOTO COCTOSIHUSI B CTEPYKHE NPH KPYUESHHUN
3 2 0,5 JIa6.pa6.Ne5. Onpenenenne yria 3aKpyduBaHus CTEPIKHS
9 3 2 0,5 3amuTa 1a6.pad Ne5 . + prp.
10 4 2 0.25 Jla6.pabota Ne6 OmnpeneneHue HOPMAIbHBIX HANPSOKEHUH B
! MONIEPEYHOM CEYCHHUH OAJIKH MPH MPSMOM YHMCTOM H3THOE




2 Jla6.pabota Ne7. Ompenenenue mporuda u yriia moBopoTa
11 4 0,25
OaJiku pu n3rude
12 4 2 0,5 3amiura j1a6.pa6.Ne6 7.
13 5 2 06 Jlab.paboTa Ne8 MccenoBanue mIOCKOTO HAPSKSHHOTO
' COCTOSIHUS
14 5 2 06 JIab.pabota Ne9 OmnpenesieHre HAPsHKSHUNA U IEPEMEIICHU T
' B OaJIKe IpH KOCOM H3ruode
15 5 2 06 JIab.pabota Nel( HccrnenoBanue BHEIICHTPEHHOTO
' pacTsHKEHHS CTEPIKHS
16 5 2 06 JIa6.pabora Nel1 I[IpumeHeHye NPUHIUITA B3aUMHOCTH
' MIePEMEIICHUI K MOCTPOCHHUIO W30THYTOW OCH OaJKU
17 5 2 0,6 3amwmra 1a6.padot Ne9,10,11.
Hroro: 34 8

CamocrosiTe/ibHAasi paboTa CTy/IeHTa
Tabmuua 5.2.4

Howmep

O0beM, yac.
Ne i/t pa3znena Tema Bupg CPC
TTUCTIATUTAHBI 010]0) 300
1 1 4 4 BBognas gacth
2 PacrsbxeHune-cxarue.
2 4 20 Pacdersr Ha MPOYHOCTH U Brmonaenne
KECTKOCTb. pac4eTHO-rpagUuIECKuX
3 I'eomeTpuueckue pabor,
3 4 20 XapaKTEPUCTUKH IIOCKHX MOJIrOTOBKA K J1a0.paboTam,
CeYeHUH paboTta ¢ CoBpeMEHHBIMU
4. Kpyuenne. Cupur. KypHaJIaMH(3JIEKTPOHHBIMH U
4 4 20 PacdeTs! Ha MPOYHOCTH U NeYaTHBIMH), CO3/JaHNe
KECTKOCTb. WHTEIJICKT-KapT
5 [Tnockuit n3rud. Pacuersr
5 4 21 Ha MIPOYHOCTD U
KECTKOCTb.
6 Ox3aMeH 36 9 Ox3aMeH ITonroroBka Kk ycTHOMY
9K3aMeHy
HUroro: 56 94

5.2.3. llpenogaBaHue JUCHUIUIMHBI BEAETCA C NPUMEHEHHEM CIEIYIOMMX BHUIOB
00pa3oBaTeNbHBIX TEXHOJIOTHH:

- Co3nanue MHTEIUICKT-KapT: BMECTO NEpenuChIBaHUs HH(DOpPMAIMM CcO  CIaloB  WIIH
MEXaHUYECKOTr0 KOHCHEKTHPOBaHUs oOOyduaromumecss NpuoOpeTaroT HaBBIK pabOThl C OOJBIIMM
o0bemMoM uHpopMmanuu. boiee MOAPOOHO O HAlIEeM OMBITE MPUMEHEHHsS 3TOH METOAMKH B
npemnoaBaHuu cornpomata https://mir-nauki.com/73PDMN620.html.

-PabGota ¢ coBpemeHHbIMU 0a3aMy Hay4HBIX )KYPHAJIOB pa3HOM HaIpaBJIIEHHOCTH, paboTa ¢ 6azamMu
Hay4yHbIX craTeit u marentoB (https://scholar.google.ru, https://elibrary.ru w T.1.): morpyxenwue
o0yyaroIuxcst B peaJbHOE NMPUMEHEHHE M3Y4YaeMbIX TEOPETUYECKHX MaTepHalioB, pacCCMOTPEHHE
pas3IMYHbIX HAINPABJICHUHM HayKH, OpUEHTALUs B BEIOOpE CBOETO OyAyllero HampabieHUs(Ipopuiis
) MH)KEHEPHOU 1E€ATEIbHOCTH;

- Komannas pabota B MUHH- TpyIIIax;

-Munu- Kongepenuuu, kak 3amuTta 1a6.padboT : YMeHHEe Npe3eHTOBATh CBOM MBICIIH U UAEH

- OKCHEpHUMEHTBI, COIOCTABIIEHUE C TEOpUeH, pa3BUTHE YMEHHS aHaJIW3UpOBaTh JaHHbIE U
CHUHTE3MPOBATh UJIEH.


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

6. TemaTuka KypcoBbIX paGoT/IIPOeKTOB
KypcoBbie paboThl/IPOCKTHI Y4EOHBIM IJIAHOM HE TPETyCMOTPEHBI.

7. KoHTpoabHbIe padoThI
KonTponbHbie paboThl 1715 3204HOM PopMBbI 00yUEHUS.

7.1. Mertoauueckue yKa3aHus 7S BBIIOJHEHUSI KOHTPOJIBHBIX Pa0oT.

KoHTposbHble paboThl BBITOIHAIOTCS B OTAEIBHON TeTpaau. TpyJoeMKOCTb BBINOJIHEHHS OJHOM
paboThl cocTaBIsIeT OT 2 10 4 4YacoB

7.2. TemaTuka KOHTPOJIBHBIX paloT.
Conpomuénenue mamepuanos
l.IlocTpoenre 3mOp HMPOMOJIBHBIX YCWIMH, HAIPSDKEHUM W NEPEMEIEHUN INPU PACTSIKEHUH —
CKaTUU CTEPKHS IIEPEMEHHOI0 ITONIEPEYHOIO CEUEHUs
2. OnpezneneHne TeOMETPHUECKUX XapaKTEPUCTHK COCTABHOTO CEUYCHUSI.
3.M3ru6 Oanok. IloctpoeHue »Smiop mepepe3blBAOIIMX CHJI M HM3THOAIOIUX MOMEHTOB.
OnpeneneHue pa3MepoB IMONEPEYHOr0 CeyeHUs pa3ianuHoil ¢opmbl. Pacuer nomyckaemoit

Harpys3Ku.

8. OneHka pe3y/JbTaTOB OCBOEHUS JMCHUIIIMHBI
8.1. Kpurtepuu oOLEHUBaHUS CTENEHU IOJHOTHI M KayecTBa OCBOEHUS KOMIICTCHLUH B
COOTBETCTBUM C IUNIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuseneHs! B [lpunoxenun 1.
8.2. PelTuHroBas cucTeMa OLIEHUBAaHUS CTENEHU IIOJHOTHI M KadyecTBa OCBOEHUS
KOMIIETEHIIMH 00yyaromuxcst o4Hoi hopMbl 00yueHHs mpecTaBieHa B Tadmuue 8.1.

Tabnuua 8.1
. KonunuecTso
Ne n/m Buier MeponpusTHiA B paMKax TEKyIEro KOHTPOJIS
0anaoB
1 Tekymas arrecranys
1 Bremonnenne maboparopHoit paborsl Nel. McnbiTaHne MaTepuanoB Ha 0...5
pacTshKeHHe HaNpsDKEHHe
2 Brimonnenne pacderHo-rpaduueckoir paboter Nel. Iloctpoenme smiop 0...5
NPOJIOJIBHBIX YCWIIMH, HAaNpsDKEHHH M MEpeMelleHHd NpU pacTsHKEHUH —
COKaTUH CTEPIKHSI HEPEMEHHOTO TTONIEPEYHOT0 CeUCHHUS
3 Bremonnenne nmaboparopHoit  pabGotel  Ne2.  OmpeneneHue  MOAYINA 0...5
pOJIOJILHOM ynpyroctu 1 kodddunuenrta [lyaccona
4 Brinonnenue adopatopHoit padotsl Ne3. Onpesenenue MoayJIsl CABUra 0...6
5 Bommonnenne  pacuetHo-rpaguueckoir  pabotsl  Ne2.  Craruuecku 0...5
HEOIpeIeIMMBbIE CHCTEMBI pacTshkeHHs cxaTus. OrnpeneneHHe pa3MepoB
TIOTIEPEYHBIX CEUCHUI CTepIKHEH ITPH 3aJ]AHHOM JIOITYCKAEMOM HaIlpsHKCHUH
HUTOI'O 3a nepBy10 TeKYIYI0 aTTECTALHIO 0..26
2 TeKyuias aTTeCTaLus
6 Bremmonnenune nabGoparopHoii pabotel Ned. HcciemoBanue HampsyKEHHO- 0...5
JeOPMUPOBAHHOTO COCTOSIHYSI B CTEPIKHE ITPH KPYUCHUH
7 Brimonaenne madopaTopHoit pabotel Ne5. OmpenencHue yrira 3aKkpyInBaHUS 0...6
CTEPIKHS
8 Broimonnenne pacuetrHo-rpaduueckoit paborer Ne3. «['eomerpuueckue 0...10
XapaKTEPUCTUKH INIOCKUX CEUCHHI»
9 Brmmonaenne maboparopHoir pabotrel Ne6 OmpeneneHne HOPMAIBHBIX 0...5
HaNpsDKEHUH B TIONEPEYHOM CeUSHUH OAJIKH TP MPSIMOM YHCTOM U3THOE
10 Brimonnenne naboparopHoit paboter Ne7. Onpexaenenue mporuba U yria 0...6
MOBOPOTA OAJIKH MPH H3THOE
11 Brimonaenne pacdetHo-rpaduaeckoi padbotel Ned. «PacueTsl Ha TPOYHOCTH 0...10




Y JKECTKOCTb IIPU KPYUEHHM»
HUTOI'O 32 BTOPYIO TEKYUIYIO ATTECTAINI) 0..42
3 TeKymas aTTeCTaIvs
12 Brmmonnenne nabGoparopHoit pabGorer  Ne8 HccnemoBaHue —IIIOCKOTO 0...6
HaNpPsLKEHHOTO COCTOSIHUS
13 Brimonnenne mabopatopHOi paboTel Ne9 OmpeneneHue HampsHKeHUH | 0...5
nepeMenieHni B Oallke IPH KOCOM H3rube
14 Brimonnenne gabopatopHoi padotsl NelQ MccnenoBanue BHEIEHTPEHHOTO 0...6
paCTsHKCHUS CTEPIKHSI
15 Bomonnenne naboparopHoit paborsl  Nell Ilpumenenwe mnpuHIuna 0...5
B3aMMHOCTH IIEPEMELICHUH K TOCTPOCHUIO H30THYTON OCH OajKuy
16 Brimonnernne  pacuetHo-Tpadmueckoil  paborer  Ne5. M3rumb  Gaiok. 0...10
[TocTpoenue omiop Mepepe3bIBAIONINX CHI M H3rHOAIOIIUX MOMEHTOB.
Omnpenenenue pa3MepoB HONEPEUYHOrO CEUSHHs pa3nuuHol ¢opmbl. Pacuer
JIOIYy CKa€MOM Harpysku
HUTOI'O 3a TPeTHI0 TEKYUIYIO ATTECTAIUIO 0..32
BCEI'O 100

PeliTunroBas cuctema OIEHUBAHUS CTETICHU MOJHOTHI M KA4eCTBa OCBOCHHUSI KOMIIETCHIIHIA
oOyJaromuxcs 3a09Hoi (HopMbl 00yUeHUs IPEICTaBICHA B TabIuUIE 8.2

Tabnuma 8.2
e Buns! MmeponpusaTHil B paMKax TEKYLIETO KOHTPOJIS Komecrzo
n/m 6aymioB
1 Brimonnenne koHTposnbHBIX pabor Ne 1, 2 (Pacrsikenue-ckatne. Pacuetsl Ha 40
POYHOCTh M KECTKOCTh)
2 Brmmonnenre kKoHTponbHOH paboTtel Ne 3 (['eoMmeTpryeckne XapaKTEPUCTHKU 20
IJIOCKHX CEYCHHM)
3 BeinosHeHne koHTposibHO# padoTel Ne 4 (Kpyuenue. Pacdersl Ha MPOYHOCTH U 20
KECTKOCTh)
4 BoimosiHerHne kKoHTposibHOM paboter Ne 5 (Ilmockwmii m3ru6. Pacyersl Ha 20
IIPOYHOCTH)
BCEI'O 0-100
9. YueOHO-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneueHre TUCITHIIMHBI
9.1. IlepeueHp pekoMeHTyeMOl TUTepaTypsl IpeacTasieH B [Ipunoxennn 2.
9.2. CoBpemenHble npodeccuoHanbHble 0a3bl JaHHBIX U WH(GOPMAIMOHHBIE CIIPaBOYHBIE
CUCTEMBI !
1. DnextpoHHas Ooubnmoreka TroMeHCKOTO WHyCTPUATLHOTO YHUBEpPCUTETA
http://webirbis.tsogu.ru/
2. Hayuno-texamueckas Oubnuoreka ®I'AOY BO PI'Y Hedtn u raza (HUY) um. .M.
['yoxuna u ®I'60Y BO «TUY» http://elib.gubkin.ru/
3. Hayuno-texuuueckass Oubnuoreka ®I'bOY BO «YI'HTVY» u ®I'bOY BO «Tromenckuit
WH/y CTpUaIbHbIA yHUBepcuTeT» http://bibl.rusoil.net
4. Hayuno-texuuueckas 6ubnuoreka ®I'bOY BO «YI'TY» u ®I'BOY BO «TromeHckuit
WHyCTpUalbHbIH yHuBepcuTeT» http:/lib.ugtu.net/books
5. Hayunas snextponHas 6ubnmoreka «eLibrary.ruy
6. KoncympTanT cTyneHTta «DIeKTpoHHas OubiamoTeka TtexHHYeckoro BY3a» (000
«[Tomurexpecype») http://www.studentlibrary.ru
7. OBC IPRbooks (OO0 Kommanus «Aii [Tu Ap Memuay) http://www.iprbookshop.ru/
8. BBC Jlaub (OO0 «M3nmarennsctBo JIAHDY) http://e.lanbook.com
9. BBC BOOK.ru (OO0 «KuoPyc meauax) https://www.book.ru
10. 9BC IOPAMT (OO0 «DnekTpoHHOE H3ATETHCTBO IOPAPIT») www.biblio-online.ruy,

WWW.urait.ru



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/

9.3. JlunieH3MOHHOE W CBOOOJHO PACTPOCTPAHSIEMOE MPOrpaMMHOE OOecredeHue, B T.4.
OTEUYECTBEHHOTO MPOU3BOJICTBA(NEPEUUCTUMD).
- MS Office Professional Plus;
- Windows.
- JIupa CAIIP
- Autodesk AutoCAD

10. MaTepuajibHO-TEXHHYECKOE O0ecnedeHne TUCHUILINHBI

HOMeH_[eHI/IH AJI1 IPOBEACHUA BCCX BHUIO0B pa6OTBI, npeaAyCMOTPEHHBIX y‘le6HBIM IIJIaHOM,
YKOMILJICKTOBAHBI HeO6XO):[I/IMBIM O60pyI[OBaHI/IeM " TCXHUYCCKHUMHU CpCACTBAMU O6y‘{eHI/I§I.

OobecneyeHHOCTH MaTepHAIbLHO-TeXHUYECKHX ycjaoBuil peaauzanuu OIIOII BO
Tabauna 10.1

Ne HanmenoBanue yueOHBIX HanmenoBanue nomenienuit 1yis Anpec (MecTOIOoJIOKEHHE) TOMEIICHUH
/1 | IpeaMeToB, KypCOB, UCIHIUINH MPOBEACHUS BCEX BUIOB yUEOHOM JUTSL IPOBEJICHUSI BCEX BUAOB yUeOHOM
(Momyieit), MpaKTHKH, HHBIX NeSITENIbHOCTH, MPEYCMOTPEHHOM JIeSITEIBHOCTH, MPEyCMOTPEHHOMN
BUJIOB Y4eOHOH N1eSTEIbHOCTH, |y4eOHBIM IJIAHOM, B TOM YHCJIE ITIOMEIICHU | y4eOHBIM I1aHOM (B Cilydae pealu3aluu
IPeTyCMOTPEHHBIX YIEOHBIM JUISL CAMOCTOSTENILHON paboTHI, ¢ 00pa3oBaTeNbHON IPOrPaMMEL B CETEBOH
IUIaHOM 00pa3oBaTeNbHON yKa3aHHEM IepeyHsi OCHOBHOTO (hopMe OTIOTHUTENIFHO YKa3bIBAeTCs
IIPOTPAMMBI 000pyIoBaHMUs, y4eOHO- HATTISTHBIX HaWMEHOBaHHE OPTaHU3aLIH, C KOTOPOH
ocoOuit 3aKJIIOYEH JIOTOBOP)

1 |ConporuBnenue MaTepuanoB |JIeKUHOHHbIC 3aHATHS:
VYueOnast aymutopust s mpoBeneHus|625001, TromeHnckas o6macTtp, T.
3aHATHH JIEKIMOHHOTO THIIA; TpynnoBbix|TioMeHb, yi1. MenbHuKaiTe a.72

u WHIUBUY AIBHBIX KOHCYJIbTaIlUH;
TEKyLIEr0 KOHTPOJII U IPOMEKYTOYHOH
aTTecTal|y,

OCHAaIIIeHHOCTB!

VYuebOHas MeOenb: CTOMIBI, CTyJbs, JOCKA
ayANTOpPHASL.

KommbioTep B KOMILIEKTE, MPOEKTOD,
ITPOCKIIMOHHBIN IKpaH.

JlabopaTopHBIE 3aHATHSL:
Vyebnas aymuropus A IposelcHHA|625001, TroMeHckas o0OmacTh, T.
3aHATUI CEMHHApPCKOro THna| TroMeHb, ya. MenbHuKaiTe 11.72
(;mabopaTopHble 3aHATHS); TPYMIIOBBIX U
WHAWBHUIYaTbHBIX KOHCYJIbTAITHIA;
TEKyLIEr0 KOHTPOJII U INPOMEKYTOUHOM
aTTecTanuy, Y4eOHas mabopaTopus.
OCHaIIEHHOCTh:

VYueOHast MeOenb: CTOJBI, CTYJbs, J0CKa
ayauropHas. JlabopaTtopHble yCTaHOBKH-
A.059

11. MeToanveckue ykazanus no opranuzanuu CPC

11.1. Meroauyeckue yka3zaHus 1O MOATOTOBKE K TaOOPATOPHBIM 3aHSATHSIM.

PYKOBOJACTBO K PEHIEHUIO 3AJAY 1O MEXAHUWKE. Vuebonoe nocoobue E.I.
I'peunn, C.B. SIxy6osckas, H.A. Kpusuysn, O.JI. Ymanckas, E.1FO. Banoga.

I[NIOAI'OTOBKA K NHTEPHET OK3AMEHY [1o JUCHUIIJIMHE
«COITPOTUBJIEHUE MATEPUAJIOBY. Memoouueckue ykazanus O.J1. Ymanckas, E.I'. I'peunn,
H.A. KpuuyH.




«COITPOTUBJIEHUE MATEPUAJIOB». Memoouueckue ykazanus i CaMOCTOSITEIbHON
pabotel mo u3ydeHuto kypca «COIIPOTUBJIIEHUE MATEPUAJIOB». OJI. VYmanckas, E.I.
I'peunn, H.A. KpupuyH.

JIABOPATOPHBIN TPAKTUKYM I10 COITIPOTUBJIEHUE MATEPUAJIOB. Vue6noe
nocooue. O.J1. Ymanckas, E.I'. I'peunn, H.A. KpusuyH.

PACYHETHO-TPAOUYECKHUE 3AJIAHUA I[TI0 KYPCAM COITPOTHUBJIEHUE
MATEPHAJIOB, ITPUKJIAHAS MEXAHUKA JUISI CTYJEHTOB OYHOUW U 3AOYHOM
®OPM OBYYEHHSA OBIIETEXHUYECKOI'O ITPODUIIA (pasmen Nel). Memoouueckue
ykazanus. b.A. T'ynses, FO.E. SIkyOoBckwuii.

11.2. MeTroauueckue yKka3aHus 0 OpraHU3allMKi CaMOCTOATEIbHOM paboTHI.

CamocTosiTenbHass paboTa 0Oyyaromuxcsi 3aKiIOyaeTcss B TONYyYEHHH 3afaHuil (Tem) y
Ipenojasatens Uil MHAUBUIAYyaJIbHOrO ocBoeHus. IIpenonaBarens Ha 3aHATHM JAET PEKOMEHAALUH,
HEOOXOJMMbIE Ul OCBOEHMs MaTepuaia. B xone camocrosdresibHON paboThl 00yyaromuecs JOKHbBI
U3Y4YUTh TEOPETUYECKUI MaTepual IO pas3jielaM U MOATOTOBUTH AOKIAJ W INPE3EHTALUIO 110 TEMaM
pa3zienoB AUCUMIUIMHBL U IMyOJMYHO 3alIUTUTH €€ Ha 3aHsaTuu. OOydarouiyecss JOJDKHbI MOHMMATh
COZIepXKaHUE TEOPETUUECKOro MaTepHaa (3HaTh ONpeeIeHHUs HOHITHI, YMETh Pa3bsICHUTh 3HaUCHHUE U
CMBICTI JTFOOOTO TEPMHUHA U T.11.).

«COITPOTUBJIEHUE MATEPUAJIOBY». Memooduueckue ykazanus Ui CaMOCTOSATEIbHON
paborel mo u3ydenHuto kypca «COIIPOTUBJIIEHUE MATEPUAJIOB». O.JI. Ymanckas, E.T.
I'peunn, H.A. KpupuyH.



[Ipunoxenune

HJIaHI/[pyEMI)Ie pe3yJbTaThbl oﬁyqe}ma AJIsd (l)OpMHpOBaHI/IH KOMIICTCHIVHA U KPUTEPHHU UX OLICHUBAHUSA

HI/ICL{I/IHHI/IHaI COl'[pOTI/IB.]'[e}II/Ie MaTepuajioB

Kon, cienuansaocts: 18.03.01 Xumuueckass TEXHOJIOTHS

Hanpasnenrocts: XUMHYECKas TEXHOJIOTHs TepepaboTKi HeTH U Ta3a

KOI[ 1 HAMUMCHOBAHHUEC

KOI[ 1 HAMMCHOBAHUC

Kpurepun oneHnBaHus pe3yabTaTOB 00yUeHHS

Kon WHIUKATOpa
pe3ynpTaTa o0ydeHus
KOMITETECHIINN JOCTHXCHUS
0 AUCIUIUINHE 1-2 3 4 5
xomrereHIuu (M 1K)
3uats (31): MeTOMUK He crioco6en HemoHcTpupyeT Jemonctpupyer HemoHcTpupyet
. OBe}Z[eHI/I;I aHaan MIPOBOAUTH aHATH3A OTZAEJbHBIC 3HAHUA JIOCTATOYHbIE 3HAHUS WCYUEPIIBIBAIOIIIE 3HAHUS
P o MMOCTaBJICHHOM oeiau METOAUKHU IMTPOBCIACHUA METOAUKU ITPOBECACHUA MCETOAWKHU IMTPOBCIACHUSA
MOCTABJICHHON LIENU | . . .
(bopMyHpyeT u GopMyJIHpOBaTh aHaJN3a MOCTaBJICHHON aHaJIN3a TTOCTABJICHHOM aHaIN3a MMOCTaBJICHHOM
COBOKy HHO};TL COBOKYITHOCTh nenu u Gpopmynupyer el U GOpMYJIHpYeET e u GopMynupyer
Y B3aUMOCBSI3aHHBIX COBOKYITHOCTh COBOKYITHOCTh COBOKYITHOCTh
VK-2.1.  TlpuBOAuT | B3aMMOCBSA3aHHBIX
3a/1a4, KOTOphIE B3aMMOCBSI3aHHBIX 3a/1a4, B3aMMOCBSI3aHHBIX 337134, B3aMMOCBSI3aHHBIX 33/1a4,
aHanmu3 3ajad, KOTOpBbIE
. HEOOXOZMMO PEIIUTh KOTOpBIE HEOOXOJMO KOTOpBIE HEOOXO MO KOTOpBIE HEOOXOJMO
MMOCTABJICHHON €K | HEOOXOANMO  PEIIUTh
JUISL €€ JTOCTIKCHHSI. peLnTh JUIs ee pemmTh IS ee peLnTh JUIA ee
n dhopmynupyeT | AN €€ JOCTHKECHHUS.
JIOCTHKCHHUSL. JOCTHKEHHUSL. JIOCTHIKCHHUSL.
YK-2 COBOKYITHOCTb
BAIMOCBSI3AHHbIX He cnocoben YMeeT npoBOJMTE aHATN3 | YMEET POBOJUTH aHAM3 | YMeEeT MPOBOJUTH aHAIN3
sana" KOTOpHIE Ywmern(Y1): mpoBoauts MIPEACTABIATh IMOCTABJICHHOM MM 1 MOCTaBJICHHOM 1SN 1 IMOCTABJICHHOM SN 1
H606X’O,£[I/IMO pemyTs aHaM3 TIOCTABIICHHOW | TIPOBOIWTH aHAJIH3 hopMynrpoBaTh (hopmynHpoBaTh (dhopMynHpOBaTH
[T ¢ I0CTHIKCHHA uenu u (GOpPMYIHPYET | TOCTABICHHOH IETH COBOKYITHOCTh COBOKYITHOCTh COBOKYITHOCTh
’ COBOKYITHOCTbH u d)OpMyIII/IpOBaTB B3aUMOCBs3aHHBIX 3aJa4, B3aMMOCBA3aHHBIX 3a/1a4, B3aUMOCBJ3aHHBIX 3aJa4,
B3aUMOCBSI3aHHBIX COBOKYIHOCTh KOTOpBIE HEOOXOJMO KOTOpPBIE HE00X0AUMO KOTOpbIE HEOOXOJMO
3aja4, KOTOPBIC B3aUMOCBS3aHHBIX PEeUInTh IJId €€ PeMIUTb IJId €€ PEUINTD J1d €€
HeOGXOZ[I/IMO pPeUINTH 3aaa4, KOTOPbIC JOCTUIKCHUSA, OOITyCKast JOCTUIKCHUS, OOIyCKas JOCTUKCHUA 663 0LlII/I6OK

JJIs1 €€ JOCTHUIKCHMUS.

HEOOXOAMMO PEIIUTh
JULSL €€ TOCTHIKEHUSL.

3HAYUTENILHBIE OIIUOKU

HE3HAYUTEJIbHbIE OLIUOKU




Koxa u HaumeHnoBanue

Ko n HanmMenoBanne

Kpurepun oneHHBaHMS pe3yIbTaTOB 00yUeHHS

Kon HWHIMKATOpa
pe3ynpTara o0ydeHus
KOMIICTEHIIHH JOCTIKEHUS
0 AUCIHIUINHE 1-2 3 4 5
xomrrereHiuu (MJ1K)
Brazets (B1): He Bnageer Bnageer metoankoit Xopouio Biaaaeer B coBepiueHcTBe Bianeer
METOIHKO ) METOINKOMN [IPOBENICHUS aHAIIN3A METOINKON METOIUKON METOAMKON IIPOBEACHUS
MIPOBEICHUS aHATTN3a MOCTABJICHHOM LIEJN U MPOBECHUS aHAN3a aHaJIM3a MOCTaBJICHHOM
MPOBEJCHUSl  aHau3a N o
N MOCTABJICHHOM LIeJTN bopmyrpyeT MOCTABJICHHOM LIEJIU U uen u GopMynupyer
MOCTABJICHHON LIENU |
(bO MYIHDYET u HE Q)opMynMpyeT COBOKYITHOCTbH Q)opMmepyeT COBOKYITHOCTb
corf)oxy HH%}::TL COBOKYITHOCTh B3aUMOCBSI3aHHBIX 33/1a4, COBOKYIHOCTh B3aMMOCBSI3aHHBIX 337124,
Y B3aMMOCBSI3aHHBIX KOTOpBIE HEOOXOJMO B3aMMOCBSI3aHHBIX 337134, KOTOpBIE HEOOXOJMO
B3aUMOCBSI3aHHBIX
sazau KOTOPELE 3a]a4, KOTOpbIe peLInTh IS ee KOTOpBIE HEOOXO MO PELINTh JUIA ee
’ P HE0O0XOJAUMO PEIIUTh JOCTIKEHUS, IOy CKast pemIuTh TS ee JTOCTIKECHUS
HEOOXOAUMO  PEIIUTh
JUTA €€ TOCTIKEHUS pAa ommboK JOCTIDKEHUS, IOy CKast
IUTSL €€ TOCTHYKECHUS
HE3HAYHTENbHBIC ONTHOKH
He criocoben HemoHcTpupyeT JeMoHcTpupyer HemoHcTpupyet
3rate (32): METoAWKy BEIOpATh OTJENbHBIC 3HAHUS JIOCTATOYHBIC 3HAHUS HCYEPIIBIBAIOIINE 3HAHUS
BEIOOpA ONTHUMAIBHOTO ONTHMAITEHBIN METOJIMKH BEIOOpa METOIMKH BEIOOpa METOJMIKH BEIOOpa
crocoba permeHus cnoco0 perreHus ONITUMAIIEHOTO CTII0co0a ONITUMAIIFHOTO CTI0c00a ONTUMAITBHOTO CTrIoco0a
3aja4,  MCXOAs M3 3a]a4, UCXOJIsl U3 pelIeHus 38124, UCXO/S U3 | pElleHHUs 3a/1ad, UCXO/IS U3 | pelleHHs 3a/1a4, UCXOIS U3
HUMEIOLINXCS  PECYPCOB MUMEIOLINXCS HUMEIOLIHUXCS PECYPCOB U HMEIOIIHUXCS PECYPCOB U UMEIOIINXCSl PECYPCOB U
Y OTpaHUYEHUN pecypcoB u OorpaHUuYeHUI OrpaHUyYeHU OTpaHUYEHUHN
OrpaHUyYeHUM
VK22,  Bubupaer He cnoco6en YmeeT BbIOMpaTh YmeeT BEIOMpaTh Ymeer BbIOHpaTh
OHTI/H\./IB:J'ILHI)II‘/'I p Ywmets (Y2): Beibupats BBIOUPATH ONTHUMATBHBIN CIIOCO0 ONTUMATBHBIN CIIOCO0 ONTUMAITLHBIN CIIOCO0
10c0G S ONTHUMAIBHBIA  CIIOCO0 ONITUMAJTbHBIN peleHns 3a1a4, NCXOsl U3 | pEIIeHHMs 3a/1ad, NCXO/ U3 | PEeIICHHMs 3a/1a4, HCXOJIS U3
VK-2 sanau ch]s)w{ s | PELICHUS 327121, HCXOJLA Croco0 perieHus HNMEIOLIUXCS PECYPCOB U HUMEIOIINXCS PECYPCOB U HMMEIOLIUXCS PECYPCOB U
I/IMGIO’IIII/IXCSI u3 HMMEIOLTUXCS 3a7a4, UCXOMs U3 OTPaHHYCHUH, NOIyCKas OTPaHWYCHUH, NOMyCKas | OTpaHUYCHHH Oe3 ommOoK
CCVDCOB 4 | pecypeos u AMEIOIINXCS 3HAYUTEIbHBIC OINOKHI HE3HAYHTEIIbHBIC OUTHOKA
pbecyp N OTrpaHUYEHUN peCypcoB U
OTpaHUYCHUH .
OTpaHHUYCHUI
Briazers (B2): He Bnageer Buaneer metoaukoin Xopouio Biajaeer B coBepiueHcTBe Biaaeer
METOIHKO 56160 2'1 METOJMKON BEIOOpA BBIOOpA ONTHMAIBHOTO METOIUKON BBIOOpA METOJIUKOH BhIOOpa
p ONTHMAIIEHOTO croco0a pemeHus 3a1ad, ONITUMAIIFHOTO CTI0c00a ONTUMAIIBHOTO crioco0a

OIITUMAJILHOI'O CIIoco0a
peHleHl/Iﬂ 3aaa4, uCXoasa

u3 UMEIOIIUXCS
pecypcoB u
OTrpaHUYEHUN

crioco0a pereHust
3a/a4, UCXOS U3
MUMEIOLINXCS
pecypcoB U
OrpaHUYEHUI

MCXOJIS U3 UMEIOIINXCS
PECYPCOB U OTpaHUYEHUH,
JIOTTyCKast Psiji OIHOOK

pelieHus 3a1a4, UCXOIS U3
HUMEIOIIUXCS PECYPCOB U
OrpaHUYEHUH, 10IIyCKasi
HE3HAYMUTENILHBIE OIIMOKU

pereHus 3a1a4, HCXOIs U3
UMEIOIUXCS PECYPCOB U
OTpaHUYEHUN




Koxa u HaumeHnoBanue

Ko n HanmMenoBanne

Kpurepun oneHHBaHMS pe3yIbTaTOB 00yUeHHS

Kon HWHIMKATOpa
pe3yibraTta o0ydeHHs
KOMITETECHINN JOCTHXCHUS
0 AUCIHIUINHE 1-2 3 4 5
xomrereHIuu (MJ1K)
3mate (33): wmetoxmsl | He cocoben HemoHCcTpHpyeT JemoHCTpHpyeT JemoHCTpHpyeT
aHaIM3a aHAIM3UPOBATh OTZAEJbHBIC 3HAHUA JOCTATOYHbIE 3HAHUS WCUEPIIBIBAIOIIIE 3HAHUS
JIEHCTBYIOIIETO JIEHCTBYIOIIETO METOJIOB aHaIn3a METOJIOB aHaJIN3a METOJIOB aHaJIN3a
3aKOHOZATEIbCTBA U | 3aKOHOAATEIbCTBA U | NEHUCTBYIOILLETO JICHCTBYIOILIETO JIEHCTBYIOILIETO
MIPaBOBBIX HOPM, | NPaBOBBIX HOPM, 3aKOHOJIATEJIbCTBA U 3aKOHO/IATEJIbCTBA U 3aKOHO/IATEIbCTBA U
PETYIHPYIOIINX S N1 %{0111704 MIPaBOBBIX HOPM, MIPABOBBIX HOPM, MIPAaBOBBIX HOPM,
o0mnacTp o0macTp peryJmpyromux oojaacth PeryIupyIOmuX 00J1acTh PperyaupyIomux 00acTh
npo¢heCCHOHATBHOMN mpoeCCHOHATBHON | PO eCCHOHATBHOM poheCCHOHATBHOMN npoheCCHOHATHHOMN
JIeSITENEHOCTH JIeSITENBHOCTH. JeATEIFHOCTH JIeSITeIIEHOCTH JIeSITIIEHOCTH
YK-2.3. YmMmeTs (Y3): | He criocoben YMmeer aHamU3UpOBaTh YMeeT aHanmu3upoBaTh YMeer aHaIU3UpOBaTh
Ananmupyer aHAJM3UPOBATh aHAJM3UPOBATh JeHCTBYIOIIEE JelcTByIOIIEE JelcTByIOIIEe
JelcTBYIOIIEEe JieicTByIOIIEE JieficTBYyIOIIEE 3aKOHO/ATEIIHCTBO U 3aKOHO/IATEIBCTBO U 3aKOHO/IATEIBCTBO U
3aKOHO/ATEIbCTBO M | 3aKOHOJATENBCTBO M | 3aKOHOJATENBCTBO U | TIPABOBBIC HOPMBI, MIPaBOBBIE HOPMBI, MIPaBOBBIE HOPMBI,

YK-2 NIPaBOBbIE ~ HOPMBI, | IIPAaBOBBIE HOPMBI, | IPaBOBBIC HOPMB, peryampyromue ooacTb peryaupyromue o0iacTb peryaupyromue o0iacTb
peryampyomue peTyIHpyoIHe peryIHpyomue podecCHOHATBHON npodecCHOHATBHON npodecCHOHATBHON
obuactb o0nacTpb o0nacTpb JeATENIbHOCTH, JOIYyCKas | NEeSTeNbHOCTH, AOMycKas JIeSITeIbHOCTH 03 OIIMO0K
npodecCHOHATBHOMN poheCCHOHATBHON npoeCCHOHATBPHON | 3HAYHTEIIBHBIC OIIHOKH HE3HAYUTEIIBHBIC OLIMOKU
JeSITEIbHOCTH JIeSITENEHOCTH JIeSITENEHOCTH

Bnanets (B3): | He Bnaneer Bnaneer metonamu Xopor1o BiajeeT B coBepmieHcTBe BiaseeT
METOJIaMH aHaJM3a | METOJaMH aHai3a aHaJM3a JICHCTBYIOLIETO METOJIaMH aHan3a METOJIaMH aHan3a
JIEHCTBYIOIIETO JIEHCTBYIOIIETO 3aKOHO/IATEJIbCTBA U JIEWCTBYIOILETO JIEWCTBYIOILETO
3aKOHOJATENbCTBA M | 3aKOHOJATENBCTBA M | IPABOBBIX HOPM, 3aKOHO/IATEIbCTBA U 3aKOHO/IATEIbCTBA U
TIPaBOBBIX HOPM, | TIPaBOBBIX HOPM, peryampyIomux oojacTh MIPaBOBBIX HOPM, MIPaBOBBIX HOPM,
PETYIHNPYIOIINX PETYINPYIOIINX podecCHOHATBHON peryamupyromumx odiacth peryaupyIomumx odiacth
obmacts obmacts NeSITETTFHOCTH , IOITyCKasi | MPpo(ecCHOHATEHON npoeccHoHaTEHON
podeccHoHaNbHOMN npo(eCcCHOHANBHON | psA OMIHOOK JESTENLHOCTH, JOMyCKast JESTEIHOCTH
JICSITENEHOCTH JICSITENEHOCTH HE3HAYHMTEIIbHBIC OIIHOKU
OIK-2.2 He criocoben HemoHcTpupyeT Hemonctpupyet Hemonctpupyet
o UCTIONIb30BaTh OTZAEJbHBIE 3HAHUA JOCTAaTOYHbIE 3HAHUS MCUCPIIBIBAIOINE 3HAHUS
[IpumeHsieT HaBBIKH 3uatsh (34): METOTUKY N
., | cBolicTBa METOJAUKH UCTIONIb30BAHUSI | METOAMKHU MCIONB30BAHUSl | METOAWKHU MCIOJIb30BAHUS
HCTIONIb30BAHUS UCTIONIb30BAHMS 3HAHUH . . .
. KOHCTPYKIIMOHHBIX U | CBOHCTBa CBOICTBa CBOICTBa
3HaHUU U3NYECKUX | (PU3MUYECKHUX 3aKOHOB,

OIlK-2 JJIEKTPOTEXHUYECKUX | KOHCTPYKLMOHHBIX U KOHCTPYKLIMOHHBIX U KOHCTPYKLIMOHHBIX U

3aKOHOB, XUMHUH U XHUMHHU U MAaTEMATHUKHU
MaTepHaoB, ANIEKTPOTEXHUYECKUX IJEKTPOTEXHHUYECKUX IJIEKTPOTEXHHUYECKUX

MaTeMAaTHKH MPH
peuieHuu
MPAKTHYCCKUX 33124

IIPU pELICHUU
IIPaKTUYECKUX 3a1a4

IpaBuUJIa IOCTPOEHHUS
TEXHUYECKHUX CXEM U
yepTexkeil

MaTepHaJioB, IpaBuiIa
MIOCTPOEHUS] TEXHUUECKUX
CXEM U yepTexeil

MaTepHaJoB, IpaBuiIa
MIOCTPOEHUSI TEXHUUECKUX
CXEM U uepTexei

MaTepHasoB, IpaBuiIa
MIOCTPOEHUSI TEXHUYECKUX
CXEM U uepTexei
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VYmers (V4):
WCII0JIb30BATh 3HAHUU
(bU3MYECKHUX 3aKOHOB,
XMMHU ¥ MATEMaTHKH
MIPU PEIICHUN

He cnoco6en
UCIIOB30BATh
3HaHMUH PU3NIECKUX
3aKOHOB, XUMHHU U
MaTeMaThuKH MpU

VYMeeT ucronbp30BaTh
3HAaHUHN PU3HYECKIX
3aKOHOB, XUMHUH U
MaTEMAaTHKH MPH PEIICHUN
NPaKTUYECKUX 3a/1a4

‘VYMeeT UCroIb30BaTh
3HAHUH PU3HMIECKUX
3aKOHOB, XUMHUH U
MaTEMAaTHKH MPH PEIIEHNUN
MPAaKTUYCCKUX 3a1au

‘YMeeT UCIoIb30BaTh
HCIIOJIF30BaTh 3HAHUHU
(U3MUECKHUX 3aKOHOB,
XUMHUHU U MAaTCMAaTUKHU HpI/I
peLHeHI/II/I HpaKTI/I'-ICCKI/IX

pelieHnu 3a71a4
MIPaKTUYECKUX 3a]1a4
MIPaKTUYECKUX 3a]1a4
He Bnageer Bnaneet metonukoit Xopomio BiajaeeT B coBepuieHcTBe Biajeet
Buiazets METOIHKOMN HCIIOJIb30BAaHUA 3HAHUHN METOIUKOMI METOIUKOI
HCIOJIB30BaHUS (pU3NIECKHUX 3aKOHOB, HCIIOJIL30BaHUs 3HAHUI HCIIOJIb30BaHMS 3HAHUI

(B4):meToamkoit
MCTIONIb30BaHMS 3HAHU I
(U3NIECKUX 3aKOHOB,
XUMHHU U MATEeMaTHUKA
MIPU pELICHUU
MPaKTHYECKHX 3a1a4

3HaHMUH PU3nIEeCKUX
3aKOHOB, XUMHH H
MaTEeMaTuKy MpH
peneHnn
MPaKTHYECKHUX 3a7ad

XMMHUH U MATEMATUKHU TIPH
PEIICHUY MPAKTHYECKUX
3a1a4

(U3MYECKUX 3aKOHOB,
XVMHUH 1 MaTEMaTHKU TIPH
PCIICHNH MTPAKTHYECKUX
3a1a4

(U3MYECKUX 3aKOHOB,
XVMHUH 1 MaTEMaTHKU TIPH
PEIICHAH MTPAKTHYECKUX
3a1a4

OIIK-2.3.
Hcnonszyer
MaTeMaTUIEeCKUN
anmapat Jist
OITMCAaHUsI, aHAIN3a,
TEOPETHYECKOTO U
AKCIICPUMECHTATBHOTO
HCCIICOBAHUS
MOJICITHPOBAHUS
¢$u3nIecKux u
XUMHYECKUX CHCTEM,
SIBJICHUHN U

3Hats (35): METOTUKY
MO/JICITUPOBAHHMS
(busnvecKkux u
XHUMHYECKUX CHUCTEM,
SIBJICHUH U TPOLIECCOB,
UCTIONIb30BaHMS B
oOyueHNn u
po¢eCCHOHATBHOMN
JIESITENIEHOCTH

He cnocoben
HCIIOIb30BaTh
METOIUKY
MOJICTUPOBAHHUS
(busnvecKux u
XHUMHYECKUX CUCTEM,
SIBJICHUN U
MIPOIIECCOB,
WCIIONIb30BaHUS B
oOyueHnn u
poheCCHOHATBLHON
JIeSITENIbHOCTH

HemoHcTpupyeT
OTACJIbHBIC 3HAHUA
METO/IMKY MOJEIHPOBAHHUS
(usnUecKux u
XUMHYECKHX CUCTEM,
SIBJICHUIA U TIPOLIECCOB,
HCIIOJIb30BAHUS B
o0ydeHn: U
poeccHoHaTFHON
JEeSTeTFHOCTH

HemoHcTpupyer
JOCTAaTOYHbIC 3HAHUS
METOJIUKY MOJICINPOBAHUS
(busnYecKux u
XUMHYECKHX CUCTEM,
SIBJICHUI U IPOLIECCOB,
HCIIOJIb30BAHUS B
o0yueHNH U
poeccHoHaTEHON
JESTETFHOCTH

HemoHcTpupyer
HCUCPIBIBAIONINE 3HAHUA
METOJIUKY MOJICIUPOBAHUS
(bu3nYecKux u
XUMHYECKHX CUCTEM,
SIBJICHUI U IPOLIECCOB,
HCIIOJIb30BAHUS B
oOyueHNH U
poeccCHoHaTEHON
JESTETFHOCTH
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VYmers (V5):
HCIIOTb30BATh
MOJIETUPOBAHHMS
¢busnvecKux u
XHUMHUYECKUX CHCTEM,

He cnioco6en
HCITONIE30BaTh
METOIUKY
MOJICTTUPOBAHHS
¢busnvecKux u
XUMHUYECKUX CHCTEM,

YMeer ucnonb3oBaTh
METOIUKY MOJEIUPOBAHUS
¢busnIecKux u
XUMHYCCKUX CHCTEM,
SIBJIEHUH U TIPOLIECCOB,
HCIIOJIb30BAHHUS B

‘YMeer ucnoab30BaTh
METOAMKY MOJEIUPOBAHUS
(bu3nIeCKuX U
XHUMHYCCKUX CHCTEM,
SIBJIEHUH U TIPOLIECCOB,
HCIIOJIb30BAHUS B

YMeeT UCIIoJIb30BaTh

METOAUKY MOJACIITUPOBAHUS

(bu3nIeCcKuX U
XHUMHYCCKUX CHCTEM,
SIBJIEHUH U TIPOLIECCOB,
HCTOJIb30BaHUs B

SIBJICHUH W MPOIIECCOB, | SIBJICHUH U 00y4YeHuH U 00y4YeHur u 00y4eHun u
HCIIONB30BaHUs B MIPOLIECCOB, npodecCHOHaATBHON npodecCHOHATBHON npodecCHOHATBHON
o0y4eHun u UCTIONB30BaHMA B JeITeIFHOCTH JEeSITEIIFHOCTH JeSITEIIFHOCTH
po¢heCCHOHATBHOMN oOydueHNn u
JIeSITeNEHOCTH npodeccHoHaNbHON

JICSITENbHOCTH
Brazers He Bmaneet Bnaneer meToaukoit Xopouio BiaaeeT B coBepieHcTBE Biageer
(BS):meTomKoii METOIUKON METOANKY MOAEIHPOBAHUS | METOANKOW METOJHUKY METOANKOW METOJUKY

! METOUKY ¢$u3HIECKUX U MOJIETUPOBAHHMS MOJIETUPOBAHHMS

UCIIONIb30BaHUS

MOACINPOBAHUA XHUMHYCCKUX CHCTEM, (bHSI/I‘ICCKI/IX n (bHSI/I‘IeCKI/IX n
MO/JICITUPOBAHHUS

¢busnyeckux u
XUMHYCCKUX CHCTEM,
SIBJICHUH U TIPOIIECCOB,
UCIIOJIb30BaHUS B
oOyJeHUH U
poheCCHOHATBHOMN
JIeSITEITBHOCTH

¢busnyeckux u
XUMHYCCKUX CHCTEM,
SIBJICHUN U
MIPOLIECCOB,
HCTIOTF30BaHUS B
oOyJeHUH U
poeCCHOHATBHOM
JIeSITEIHOCTH

SIBJICHUH U TIPOLIECCOB,
UCIIOJIb30BAHUS B
o0ydeHHH U
npodhecCHOHATEHON
JeSATEIbHOCTH

XHUMHWYCCKUX CHCTEM,
SIBJICHUN U TPOLIECCOB,
UCIIOJIb30BaHMS B
0o0yuYeHHH U
podhecCHoHaTEHON
JIeSTEIbHOCTH

XHUMHYCCKUX CHCTEM,
SIBJICHUN U TPOIIECCOB,
UCIIOJIb30BaHMS B
o0yuYeHUH U
poecCHoOHATEHON
JIeSITEIbHOCTH
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