MHNHOBPHAYKU POCCHUUA

denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHUS
«TynbCkuil TOCYTApCTBEHHBIN YHUBEPCUTET

[TonuTexHU4YECKUN UHCTUTYT
Kadenpa «MamuHOCTpOCHUE U MATEPUAIOBEICHUE)

YTBepkaeHo Ha 3aceqaHuu Kaeapsl
«MamuHOCTPOCHHE ¥ MAaTEPUATIOBEICHUE)
«30» staBaps 2023 r., mpoTokon Ne 6

3aBez[on;1Hﬁ/Iﬁad}enpoﬁ MuM
e A.B. AH1eB

-

PABOYASA IMTPOI'PAMMA JUCHUIIVIMHBI (MOAYJIA)
«CoBpeMeHHbIEC MATEPHAJIBI B HHIKEHEPHI

OCHOBHOM NPOo(ecCHOHAIBHOM 00pa30BaTEILHOH IPOTrPaAMMBI
BbICHIECr0 00pa30BaHus — NPOrPaAMMBbI CHIENUAJINTETA

10 CIELUAIBHOCTH
17.05.02 CTpeskoBo-nyllieYHOE, APTUILJIEPUHCKOE U PAKETHOE OPYKH €

CO CIIeuaIn3anuei
CTpesikoBO-NylLIeYHOE BOOPYKEHHE

dopmbl 00ydeHUS: OUHAS

W nentudukanmonnsiii HomMep oOpazosaTenbHoM porpammer: 170502-01-23

Tyna 2023 rox



2
JIMCT COI'JTACOBAHUA
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1 Hesapb 1 3212491 OCBOEHH S AU CIUNIJIMHBI (MOTYJIA)

Heabro oCBOEHUS IUCHMIUIMHBI (MOXyJs) sABIseTcd (OPMUPOBAHME Yy CTYICHTOB
OOIIEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIICTCHIUH, MO3BOJIAIONIMX IOHATh M NPHUMEHATh Ha
IIPAKTUKE METOJUKY MaTepHajJOBEJUYEeCKH OOOCHOBAHHOI'O BhIOOpa MaTEpUAIOB U YNPOUHSIOILEH
00pabOTKHU /JJ1s1 KOHKPETHOM ETaIy WU y3J1a MalllHHBI.

3agayaMu OCBOCHUS JUCIUTUTMHBI (MOTYJIS) SIBJISIFOTCS:

- npuoOpereHHe CHCTEMbl 3HAHMH 10 OCHOBHBIM TIpyIaM METAUIMYECKHX U
HEMETANTNYECKUXMATEPHUATIOB;

- apryMEHTHUPOBaHHBIN BHIOOp MaTepHANIOB M YNPOYHSIOMEH 00pabOTKH sl TIOBBIMICHHS
J0JTOBEYHOCTH U YBEIMUYCHHS paO0TOCTIOCOOHOCTH JIeTaleil MAIlIiH 1 MEXaHU3MOB.

2 MecTO IMCUMILTHHBI (MOYJIs1) B CTPYKTYpPe OCHOBHOM NMpodeccHoHaIb-
HOM 00pa30BaTeJIbHOM POrPaMMBbI

Jlucyuniuna (Mooynws) omrocumces k 6a3060t Yyacmu OCHOBHOU NPOGHecCUOHATIbHOU 00pa30-
8amenbHOl NPOSPAMMBbI.

JucuumnuHa (MOIyb) U3y4yaeTcsi B 2 ceMecTpe.

3 IlepevyeHnb IIAHUPYEMbBIX Pe3yJabTATOB O0yYeHUs IO JAUCHUILIHHE (MO-
AYJII0)

[lepeuenr mIaHMpPYEMBIX pe3yJIbTaTOB OOyYEHHS IO JAUCLMIUIMHE (MOXYJI0), COOTHECEHHBIX C
IUTAHUPYEMBIMH  pe3yJIbTaTaMH OCBOCHHS OCHOBHOH MNpo(deccCHOHaIbHON 00pa3oBaTeIbHON MPOrpaMMBbI
(popMupyeMbIMH KOMIETCHUMSMH) W HWHIMKATOPaMH MX JOCTHKCHUS, YCTAaHOBJICHHBIMH B 0OmIen
XapaKTepUCTUKE OCHOBHOM MpodecCHOoHaNbHON 00pa30BaTeNbHOM IPOrpaMMbl, IPUBEAEH HIDKE.

B pe3yibTaTe OCBOCHUA JUCHUIIIINHBI (MO,ZLYJ'ISI) 06y‘13l0H.IHfICH JOJIKCH:

3HaTth:

1) ©0a30Bble TEXHOJOTMUECKHE TMPOIECChI; CBOMCTBA M  TEXHOJIOTHIO  00pabOTKH
KOHCTPYKLIMOHHBIX MaTepHasoB; KpUTEpUH d(PPEKTUBHOCTH, KPUTEPUH M METObI OLEHKU Ha/JEeKHOCTU
CTPEJIKOBOT'O, apTHIICPUHCKOTO M PAKETHOTO OPYXHs B PA3IMUYHBIX YCIOBHSIX OOEBOrO0 MPUMEHEHMS
(xox kommeteniu — OITK-11, kox unmukaropa — OIMK-11.1);

Ymern:

1) BBIOMpaTh MaTepHaibl, OICHMWBATh M MPOTHO3UPOBATH IMOBEJCHHUE MaTepuana W MPHYUH
OTKa30B MPOAYKIMHU IO BO3ACHCTBUEM Ha HUX Pa3IMYHBIX 3KCIUTyaTallMOHHBIX ()aKTOPOB; Ha3HAYaTh
COOTBETCTBYIOILIYIO O0pabOTKy sl MOJy4YeHHs 3aJaHHBIX CTPYKTYP M CBOWCTB, OOECIEYMBAIOIINX
HAJEKHOCTh MPOAYKLHHN BHIOMPATH CIOCOOBI BOCCTAHOBJIEHUS M YIIPOYHEHUSI OBICTPOM3HAIINBAIOIIUXCS
MOBEPXHOCTEH JieTanel; oOleHuBaTh moka3zaTenu H(P(EKTUBHOCTH U HAAEKHOCTU CTPEIKOBOTO,
apTUJUIEPUIICKOTO M PAKETHOTO OPYKHS; MOJEIUPOBATh, IPOBOINUTh KOHCTPYKTUBHBIN U AMHAMUYECKUI
aHayu3 (QyHKIMOHMPOBaHUS oOpasua BoopyxkeHus (kox kommnereHuuu — OIIK-11, kon unnukaropa —
OIIK-11.2);

Baaners:

1) 6a3amu JaHHBIX MO KOHCTPYKIIMOHHBIM MaTepuaiaM U METOJAaMH MPOCKTHPOBAHMUS, BKIIIOUAs
ABTOMATU3HWPOBAHHBIC METOJbI, MCETOJAMH IIPOBCACHHUA KOMILUICKCHOI'O aHajlu3a OJJICKTPUUCCKUX U
MarHUTHBIX IIeTed; HaBbIKaMHM pPabOTBl C JJIEKTPOTEXHUUYECKOW ammaparypod H 3IEKTPOHHBIMH
yCcTpoiicTBamMH; (PU3NYECKUMHU TMPUHIUIAMH M OICHOYHBIMU METOJUKAaMHU pacyeTa B MPaKTUKE
MMPOCKTUPOBAHU, ITPOU3BOACTBA, HCIbITAHUA W OKCIUTyaTalluh CTPEIKOBOIO, apTHHHCpHﬁCKOFO u
PaKkeTHOTO  OpYXHS;  TEXHOJOTHSIMH  TBEPAOTEIHHOTO  MOJEIMPOBAHHMS  NPUMEHUTENBHO K
MPOCKTUPOBAHUIO, MIpOU3BOACTBY, HUCIIbITAHUAM u SKCILTyaTalluu CTPCIIKOBO-ITYHICYHOTO,
apTUIICPUICKOTO U pakeTHOro opyxus (ko kommereHmun — OIMK-11, kox uaaukaropa — OITK-11.3).
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ITonHbIe HAUMEHOBAHUS KOMHCTGHL{I/Iﬁ U MHAUKATOPOB UX JOCTHIKCHUS NNPCACTABJICHBI B 061_1_[6171
XapaKTEPUCTUKE OCHOBHOM MpodhecCHOHATBHON 00pa30BaTEIHbHON MPOTPaMMEI.

4 O0beM U coaepxaHue TUCHUTLINHBI (MOTYJISA)
4.1 O0beM IUCUUILIMHBI (MOYJIf1), 00beM KOHTAKTHOM U CAMOCTOSITE/Ib-

HOI1 padoThI 00y4aIOIIEerocsi NP OCBOCHUHU AUCIHUIIIMHBI (MOAYJIs1), (POPMBI
NMPOMEKYTOYHOM aTTeCTAUM IO JUCIUILVIUHE (MOYJII0)
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Ounas ¢popma oOydeHHs

2 34 2 72 16 - 32 - - 0,1 23,9
Hroro — 2 72 16 - 32 - - 0,1 23,9

YcnoBHbIe cokpatieHus: D —3k3ameH, 34 —3auer, 13 — nud depeHimpoBanubii 3a4eT (3a4eT
¢ ouenkoit), KII — 3amura kypcoBoro npoekrta, KP — 3ammura kypcoBoii paboThI.

4.2 Conep:xxaHue JeKIIMOHHBIX 3AHATHI

Ounas popma o0yueHusn

lij‘i TeMbl JIEKIIMOHHBIX 3AHATHI
2 cemecmp
1 Crpoenue MeTamioB. ATOMHO-KpUCTAIIIMYECKas CTPYKTypa MeTauioB. Kpucramnnueckoe
CcTpoeHue MeTaiioB. Kpucrannuueckue pemeTku MeTamioB. PeaibHOe cTpoeHue
METATMYEeCKUX KpUCTAIIoB. [uddy3noHHbIE IPOIIECCH B METAILIE.
2 Hedopmarus u pazpynieHue

3 XKeneso u ero crnassl. [lnarpaMmmakene3o-eMeHTUT: Ga3bl, CTPYKTypHbIE
cocrasistonye. BinsHue yrieposia Ha CBOKWCTBA CIUIaBOB. YyryHbl




Ne .
TeMbl TeKIHOHHBIX 3aHATHI
n/n
4 TexHonorus TepMu4eckoil 00padboTKu:

1 .O1xur

2.Hopmanu3zanus

3.3akanka cranu

4.110BEpXHOCTHOE yIIPOUHEHUE

5.0t1myck cranu.

6.Crapenue
XUMHUKO-TEpMUYECKas 00paboTKa CTau:

1. IlemeHnTanus.

2. A3oTHpOBaHHUE.

3.HutponeMenramnus.

4. lnddy3nonnas meramnm3anus

5 KoHcTpykumonHsle cranu:

1.PeccopHo-TIpy>KMHHBIE CTAIH

2.11laprKONOAIIMITHUKOBBIC CTAIIH

3./I3HOCOCTOMKHE CTaJIN

4. AnpTepHaTUBHBIE KOHCTPYKLIMOHHBIE MaTepUabl

5. LlenecooOpa3HOCTh 3aMEHBI TPAIUIIMOHHBIX MAaTEPUATIOB HA albTEPHATUBHBIC U
KPUTEPHUH, ONPEILISIONTNE IEIeCO00pa3HOCTh 3aMEHBI.

HNHcTpymMeHTanbHbIE CTAIU M CTAJIA ¢ 0COOBIMHU CBOMCTBAMU
6 |DnekTpodu3ndecKue U MISKTPOXUMUICCKUE METO Il 00paboTku. [TopomkoBas MeTaLTypru
7 |lIBeTHBIC METAIIBI U CILIABBI
1.Menp u ee cIuiaBbl
2. ATIOMMHHH U €T0 CIUIaBBI
3.AHTH(PUKITUOHHBIE CTUIABHI
4. TuTaH H €ro CIIaBbI
8 |Hemeramnuueckue MaTepuabl
1. Pe3unn!
2. IInactmaccel

4.3 Conep:xxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHHI
3aHATHS YKAa3aHHOIO THIIA HE MPETyCMOTPEHbI OCHOBHOW MpodeccruoHanbHON o0pa3oBa-

TEJIbHON IIPOrPaMMOM.
4.4 Copnep:xkanue J1a00paTOpHbIX padoT

OuHnas popma o0yueHust

HanmenoBaHusi 1a60paTopHbIX padoT

2 cemecmp

1 | «MuKpOCTpYKTYPHBII aHAIN3 MaTepHaIOB»
2 |«M3mepeHue TBEPIOCTH




Ne
o/ HanmeHnoBanus 1a00paTopHbIX padot
3 |«M3ydyeHne MUKPOCTPYKTYPBI JKeJe30-YTIIEPOJUCTHIX CIIJIAaBOB (CTAJIN)»
4 |«M3ydyeHre MUKPOCTPYKTYPHI JKeJI€30-YIIIEPOJUCTHIX CIIIIABOB (UyTYHBI)»
5 |«Tepmuueckas 00paboTKa cTane»
6 |«Hemeraminueckue MaTepuaib»
7 |«MukpoaHaau3 CIJIaBOB Ha OCHOBE MEIU»
8 |«MuKpoaHaIH3 CIJIABOB HA OCHOBE ATFOMHHHUSI
9 |HenoBas urpa: «Bribop MaTepuana U TEPMUYECKON 00paOOTKH ISl IeTalIel JIeTaTeIbHBIX
anmnapaToBy
10 |«OmpeneneHne MPOKATMBAEMOCTH CTaICH»

4.5 Coaep:xaHue KIMHAYECKUX NPAKTHYECKUX 3aHATHI
3aHATUS YKAa3aHHOTO THUIIA HE MPEIYyCMOTPEHbI OCHOBHOW mMpodeccroHabHOM 00pa3oBa-

TEJILHOM IPOrpaMMON

4.6 Conep:xxanue caMOCTOSITeJIbHONH padoThl 00y4arolerocs

Ounas dopma o0yueHust

Ne .
u/n Buabi 1 popMbI cCaMOCTOATEIBHOI PadOTHI
2 cemecmp
1 [ToaroroBka k 3ammre J1abopaTOPHBIX padoOT
2 [TonroToBKa K MPOMEKYTOYHON aTTeCTAIIUU U €€ TPOXOKICHHE

5 Cucrema ¢opMUpPOBAHHS OLEHKH Pe3yJbTATOB 00yYeHHUs] O JTUCIH-

IUIHHEe (MOAYJ/II0) B PAMKAX TeKYIIero KOHTPOJIA YCIIeBAeMOCTH M MPOMEKYTO4-
HOM aTTecTalui 00y4auierocs

OuHnas popma 00yueHuUs

MeponpusiTusi TEKYIIero KOHTPOJIsl ycIeBaeMoCTH MaxkcumaJjibHoe
U IPOMEKYTOYHOM aTTecTaluM 00y4yaromerocs KOJIM4eCTBO 0aJ1J10B
2 cemecmp
TepBuii OunennBaemasi yueOHasi 1esiTeIbHOCTD
p .. |o0yuaromerocs:
pyOexHbBIN =
[locenenne NEKIMOHHBIX 3aHATUN 15
KOHTPOJIb
T . Brimonnenue nabopatopHsix padbot Nel-5 15
eKyIIuit
ym Hroro 30
KOHTPOITh
OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
yCIIEBAaEMOCTH .
Bropoit |o0yuarwmerocs:
pyOexHbIit | [locemenne 1eKIMOHHBIX 3aHATUN 15
KOHTpOJb |BrimonHenue nabopatopHbix padot Ne 6-10 15
Hroro 30
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MeponpusiTusi TEKyLIero KOHTPOJISl yCIIeBAeMOCTH MaxkcumajbHoe
U MIPOMEKYTOYHOI aTTecTaunu 00y4armerocs KOJIH4eCTBO 0a/U10B
[TpomexyTou- 3auer 40 (100%*)
Hasi aTTecTalus

* B ciydae oTka3a o0y4aromerocsi oT pe3yjabTaToB TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH.

IIIkana coOTBeTCTBHS OLIEHOK B CTO0AJILHOM M aKaIeMUYEeCKOH cHCTeMAax olle-
HUBAaHUS Pe3yJbTATOB 00y4eHHUS MO JUCHHUIINHE (MOTYJIIO)

CucremMa oneHHBaHUSA
pe3yJIbTaTOB 00y4eHHsI
CrobamibHas cucTeMa OIICHUBAHUS 0-39 40 - 60 61 — 80 81 - 100
AkaieMudeckasi CHCTeMa OIICHUBAHHUSI
(ax3ameH, quddepeHIMpoBaHHbIN 3auer, | Heynosune- | Ynosnerso-
3aIuTa KypCcoBOro MPOCKTa, TBOPHUTEIBHO | PUTEIHHO
3aIuUTa KypcoBOMl paboThI)
AxkaneMuuecKasi CUCTeMa OI[CHHUBAHUS
(3auer)

OueHku

Xopouio OTnu4HO

He 3aureno 3auTreHo

6 Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl (BKJIIOYAs 000py10BaHuUe
U TeXHHYeCKHEe CpeacTBa O00y4YeHHs), He0OXOAMMOW /Il OCYIIeCTBJICHUS
00pa30- BaTeJbHOI0 MpoIecca Mo JUCHHUIINHE (MOTYJIIO)

Jlnst ocyiiecTBiIeHUs 00pa3oBaTeIbHOIO Ipolecca Mo AUCHUIUIMHE (MOIYNI0) Tpedyercs
ayauTOpus, OCHAILCHHAs BUAEONPOEKTOPOM, HACTEHHBIM 3KPaHOM, HOYTOYKOM; J1abopaTopHast
mypensHas mneub, neuun CILHOJI, CHOJI, tBepmomepst TK2, TII, cnekrpomerp MCA-11,
MeTajutorpaduueckuit Mukpockon MUM-7, mukpockorn MET-3.

7 IlepeyeHb OCHOBHOIl W [ONOJIHUTEJIBLHOW Y4eOHOW JIUTEPATYyphbl,
He00X0-TUMOI /1JI1 OCBOEHUS TUCIUIIHHBI (MOLYJIA)

7.1 OcHoBHasi TUTEpaTypa

1. Bonkos, I'. M. MarepuanoBenenue : yaeOHuk i BTy30B / . M. Bonkos, B. M. 3yeB .— 2-
e u3l., nepepad. — Mocksa : Akagemus, 2012 .— 447 c. : un. — (Bsicuee npodeccuonansHoe 00-
pa3oBanue: TexHuka u Texandeckne Haykw) (bakanmaspuar) .— ISBN 978-5-7695-8087-1 (B mep.) .

2. Yepkec, 3.A. MammHoCTpoUTEIbHBIE MaTepHalIbl HA OCHOBE KeJjle3a. MeTaltyprust yyryHa u

ctanu : yueb. mocodbue / 3. A. Uepkec ; Tynl'Y .— Tymna : U3g-Bo Tynl'VY, 2010 .— 196 c. :
wi1. —ISBN 978-5-7679-1708-2.

3. Texuomorus KOHCTPYKIMOHHbIX MaTepuanoB (TexHonmormueckue mpouecchl B
MAaIIMHOCTPOCHUH): YIEOHUK JJIs BY30B : B 4 4. / mox obur. pexn. 3. M. Cokonosa, C. A. Bacuna, I' . T.
Hy6enckoro Y. 1: Mammnoctpoutensabie Marepuansl /| E. M. I'punbepr, I'. B. Mapkosa, B. A.
Andepos Tyna: Uzn-so Tynl'Y .2007.-475¢c.— ISBN 978-5-7679-1056-4 (B niep.).

4. Apymun C.I'. TexHomornyeckue mpoueccsl B MalllMHOCTPOCHUU: YYEOHUK ISl OaKanaBpoB /
C.I'. Apyma — M.: KOpaiit, 2014. — 564 c.: un. — (bakanasp. bazosslit kypc) - ISBN 9785-9916-
3190-7.



7.2 lonoiHuTEIBHAS JIUTEPaTypa

1. ®omuueBa H.b.BBeneHne B KOMIO3UITMOHHBIE MaTepHalibl : yaeOHoe mocodue / H. b. ®o-
muueBa, I'. B. Cepxxanrosa ; Tynl'Y .— Tyna : U3a-po Tynl'V, 2018 .— 202c. : wi1. — bubnuorp.B
kon1e kH. — ISBN 978-5-7679-4026-4.

2. COOpHUK Hay4yHBIX M HayYHO-METOAMYECKUX paboT kadeapsl «CBapka, TUThE U TEXHOJIOTUS
KOHCTPYKIMOHHBIX MatepuaioB» /Tynl'Y; penkomn.: A.A. Ilporomomos, A.W. Bamberep, A.C.
Pri6akoB. — Tymna: U3a-Bo Tynl'Y, 2012 — 195 c.: un.

3. dusnueckoe MaTepuaioBeaeHHe : yuyeOHuK 11 By30B : B 7 T. / HUSY MU®DU ; mox obur.
pen. b. A. Kanuna .— 2-e uzn., mepepadb.— ISBN 978-5-7262-1793-2. T. 2: OcHOBBI MaTepHuaioBe-
nenus / I'. H. EamanoB [u np.] — Mocksa.2012 .— 603 c., [2] s1. mopTp. : wi. — bubnuorp. B KOH-
e ria. kH. — [Ipenm. ykas.: c. 587-602 .— ISBN 978-5-7262-1807-6 (t. 2) .

4. TexHOJOrHs KOHCTPYKIMOHHBIX MaTePHAIOB: yYeOHUK IJIsl CTYIEHTOB
MalIMHOCTPOUTENBHBIX By30B/ 1IoJ1 o011ei peaakiueit A.M. Jlaasckoro — M.: MammHocTpoeHue,
2002. — 512c.

8 IlepeyeHnb pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH
«AHTEepHET», HEOOXOAMMBIX VISl OCBOCHUS INUCHMILIMHBI (MOLYJIs)

1. https://e.lanbook.com/ - DBC «JIaub», 10CTyI aBTOPU30BAHHBII

2. https://urait.ru/ - O6pa3oBareibHas miaThopma «HOpaiT», 10CTYIT aBTOPU3OBAHHBIN

3. https://www.iprbookshop.ru/ - [Tugposoii oopazosarenbhblil pecype IPR SMART, noctyn
ABTOPU30BAHHBIN

4. https://tsutula.bookonlime.ru/ - OBC Tynl'Y «BookOnLime» y4e6nsie nzganus Tyal'V mo
BCEM JIUCLUILIMHAM, JOCTYIl aBTOPU30BAHHBIN

5. https://www.elibrary.ru/ - Hayunas snexkrponnas oubnaunoreka eLibrary.ru, nocrym cBo-

00 THBII

9 IlepeyeHb HUHMPOPMAUMOHHBIX TEXHOJOTUI, HEOOXOAUMBIX IS OCY-
IECTBJIEHUSI 00Pa30BATEJIbHOI0 MPoIlecca Mo JUCHUIINHE (MOTYJIIO)

9.1 IlepeyeHb HEOOXOAUMOIO €KErogHO OOHOBJISIEMOIO JIUIIEH3HOHHOTO M
CBOOOIHO PAaCHpPOCTPAHAEMOr0 MNPOrPAMMHOIO oO0ecleYeHusi, B TOM YHCIE

OTCIYECCTBCHHOI'O MIPpOU3BO/ICTBA
1. Tekcroseriit penaktop Microsoft Word;
2. [Iporpamma 15t paboTHI € deKTpoHHBIME TabuiiamMu Microsoft Excel;
3. IIporpamma moarotoBku npesentanuii Microsoft PowerPoint.
4. ITaket opucHbIX mpunoxeHut «MoinOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NPOGecCHOHANBHBIX 0a3 JAHHBIX
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. basa manusix marepuanoB https://www.totalmateria.com
2. DnexTpOHHBIM (OHJ TPaBOBOM W  HOPMATHBHO-TEXHMYECKOM  JTOKYMEHTAIIHH.
Koncopunym Konekc.
3. Komnbrotepnas cnpaBouHast mpaBoBas cuctema Koncynbrant [linroc
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