MMHHCTEPCTBO HAYKU U1 BBICILIEI'O OBPA30OBAHMA
POCCHUVCKOU OEJEPAILIIA

®EJEPAJIBHOE T'OCYIAPCTBEHHOE OBPA30BATEJIBHOE
YUYEPEKIEHUE BHICIIETO OBPA30OBAHUS
«JIYTAHCKUMN TOCYIAPCTBEHHBIN YHUBEPCUTET
NMEHU BJIAJTUMUAPA JTAJS»

HMucrutyT TeXHONOTUN ¥ NHXKEHEPHON MEXaHUKN
Kadenpa Marepuanosenenue

MEDKEHEPHOM MeXaHUKI
Nierumpmas E.IL.

34\ )
T (ronmnuce)

PABOYAS TIPOTPAMMA YUYEBHOU! A CHUILTAHBI

«MATEMATHYECKOE MOJAEJUPOBAHUE U COBPEMEHHbBIE
IPOBJEMBI HAYK O MATEPUAJIAX 1 TIPOOECCAX>»

[To =ampapnenuiro moarotoBku 22.04.01 MarepruanoBefeHue M TEXHOJIOTHH
MaTepuaioB

Marucrepckas mporpamma; «CTPyKTypHBIE U (ha30BbIe IPEBPAILEHUS PY nedop-
MAaIMOHHO-TEPMHUUECKON 00paboTKe»

Jyranck — 2023



JTuct cornacosanust PIIYV /]I

Pa6ouas mporpamMma ydaeOHOH AMCITHILTHHEL «MaTeMaTH4ecKoe MOIEITUPOBAHUE U COBPE-
MeHHBIe TpO6IeMBl HayK O MaTephalax ¥ TpPOIeccaxy IO HalpaBlICHHIO noarotoBku 22.04.01
MartepuanoBeicHIEe U TEXHOJIOTHI MAaTEPUATIOB. — 14 c.

Pa6ouast porpaMma yaeOHOH IUCIMIIIMHE! «MaTeMaTHIeCKoe MOACIMPOBARIC 1 COBpe-
MeHHBIE [POGTIEMbI HayK O MaTepHaax W MPOMeccax» COCTABJICHa C yICTOM roCyIapCTBEHHOTO
06pa30BaTENBHOTO CTAHIaPTa BEICIICTO 06pa3oBaHus 10 HANMPABICHUIO MOIATOTOBKH 22.04.01
MaTepHanoseieHue i TEXHOJIOTHA MaTEPHaioB, yTBEPIKACHHOTO MPHKasoM MununcTepcTBa 06pa-
30BaHus ¥ Hayku Poccuiickoi Denepaunun OT 24.04.2018 Ne 306 pemaxiust ¢ U3SMCHEHHSIMH OT
26.11.2020 Ne1456.

COCTABUTEJIb:
J[oKTOp TEXH. Hayk, mpodeccop Psdudesa JLA.

PaGouas mporpaMMa IHCLHILTAHEL YTBEPKACHA Ha 3aCC/aHNH kadeapbl MaTepPUaIOBEICHNU
o4 N )z L
A&y D4 2025 r., mpotokon Ne O

- /
3aBenyromias Kapeapon MaTepHaloBEICHHS J ¢ Ps6uuena JLA.

[TepeyTBEepKaEHa: & » 20 T., poToKoI Ne

PeKOMEHIOBAHA HA 3aceJaHnu yueOHO-METONMYECKOH KOMHUCCHH HHCTHTYTA TexHomnoru#l u WH-
HKEHEPHOHN MEXaHUKH :

3 6) el oy :_;\ > 5]
« ix » (D4 20 25 1., mpoTtokol Ne ) i

TIpencenaTens yIeOHO-METOAMICCKON ’
A
KOMHCCHH WHCTHATYTA _/59‘7 Scynuk C.H.

© Psb6muesa JILA., 2023 ron
© ®T'BOY BO «JIT'Y um. B. IAJI», 2023 roxn



CTpykKTypa U coaep:KaHue TUCIUNIUHBI

1. Hesu u 3axa4u JUCHMILIMHBI, €€ MeCTO B y4eOHOM mpouecce
[enb n3yyeHust TUCHUILUIMHBI — JaTh TEOPETUUCCKUE 3HAHUS U IPAKTHYCCKUE
HaBBIKU 110 COBPEMEHHBIM TEXHOJIOTHSAM B 00JaCTH MaTEMaTUUYECKOTO MOJICIUPOBa-
HUS B MAaTEPUATIOBEACHUH, HAYUYHUTh IPUMEHATh OTH 3HAHUS U HABBIKU B paMKax ITpak-
THYECKOU JIEITEILHOCTH.
3amaun:
- OCBOUTbH AHAJIN3 JAHHBIX C OMOIIbI0 COBPEMEHHBIX TEXHOJIOTHH;
- IPUMEHSTh MYJbTUMEAUNHBIE TEXHOJIOTHH;
- BBITIOJIHSITH KOMITBIOTEPHOI'O MOJICTTUPOBAHUS U AaHAIM3UPOBATH MMOJTYUYCHHBIC
JTaHHEIE.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

HuctumnHa «MaTteMaThnyeckoe MOJIETUPOBAHUE U COBPEMEHHBIE MTPOOIIEMBI
HAyK O MaTepuaax u MpoIeccax» OTHOCUTCS K 00sS3aTeIbHON 4acTh MOJYJIS TyMa-
HUTAPHBIX JUCLUMIUIMH. Y CIIOBUSMHU JJIs1 OCBOCHHUS TUCUUIUIUHBI SBJISIOTCS 3HAHUS,
YMEHUS U HABBIKH, IOJIYYEHHBIE IPU U3YYEHUHU AUCLUIUIMH: «DU3nUecKass XUMUSY,
«Duzukay, «dunocodus» U CIyKUT OCHOBOW Il OCBOEHUS nucuuriuH «CoBpe-
MEHHBIE METObI UCCIICIOBAHUS CTPYKTYPBI U CBOMCTB MaTepuaioBy, «MeTouka BbI-
0opa 1 pa3pabOTKU MaTEPHUAJIOB C 3aJJaHHBIMU (DYHKIIMOHAJILHBIMUA CBOMCTBAMM).

3. TpeOoBaHus K pe3yabTaTaM OCBOECHHUSI COAEPKAHUS TUCIUTLINHBI

Kon n HaumeHoBaHuE KOM- Nunukatopel 10CTHKEHUI [Tepeuenb mIaHUpPyEMBIX pe-
METEHLUN KOMIIETEHIINH (110 peannsye- 3yJIbTaTOB
MOU JUCITUTUIMHE)

OIIK-5. Cnocoben ouenu- | OIIK-5.1. Ananusupyer pe- | 3HaTh: pe3ysbTaThl HAYYHO-TEX-
BaTh pe3y/lbTaThl HAY4HO- | 3yJIbTaThl  HAYYHO-TEXHHMYE- | HHUECKUX pPa3paboTOK, Hayuy-
TEXHUUYECKUX pPa3paboOTOK, | CKUX pa3pabOTOK, HAay4HBIX | HBIX HCCIIEIOBaHUI

Hay4HbIX MCCIIEJOBAaHUN U | UCCIENOBaHUN yueOHoIl 3a1aueit
o0ocHoBbIBaTh  coOcTBeH- | OIIK-5.2. [IpoexkTtupyer HH- | YMETh: aHAIU3UPOBATh PE3YIlb-
HBI BBIOOp, CHUCTEMAaTH3HU- | HOBAIIMOHHbIE TEXHOJOIWYe- | TaThl HAYYHO-TEXHHUUECKUX pa3-
pys U 0000111ast TOCTUKEHUS | CKHE MPOLIECCHl MOJYYeHUS U | pabOTOK, HAYYHBIX HCCIeI0Ba-
B o0ylacTM MartepHalioBefie- | 00pabOTKH COBPEMEHHBIX Ma- | HUH

HUS ¥ TEXHOJIOTUU MaTepua- | TepUaioB Juisl JIOCTHKeHUus | Bragers: HaBbIKaMU MHHOBAIIH-
JIOB, CMEXHBIX 00J1acTAX TpedyemMoro KOMIUIEKCA | OHHBIX TEXHOJOTMYECKUX IPO-
CBOMCTB ¢ y4ETOM 3KOJIOTHYE- | [IECCOB MOITYYEHHS U 00pabOTKU
CKHX, DKOHOMHMYECKHX, U APYy- | COBPEMEHHBIX MaTCPUAIOB U1
rux GaKkToOpoB JOCTHKEHUSI TpeOyeMoro KoM-
MJIEKCa CBOMCTB € Y4ETOM 3KO-
JIOTUYECKUX, JKOHOMUYECKHX, U

U ApyTrux (HakTopoB.




I1K-7. Criocoben BbIOMpaTh
METO/T HAy9HOTO UCCIIeI0Ba-
HUS, HCXOJIS U3 KOHKPETHBIX
3a/1a4, OPraHU30BBIBATH €T0
OCYIIIECTBIICHUE W aHAJIM3H-
pOBaTh pE3yNbTAaThl C HC-
MOJIb30BAHHEM  COBpPEMEH-
HBIX METO/JOB O0OpabOTKH
JAHHBIX, O(QOPMIIATH TOTY-
YCHHBIE PE3yJbTaThl B BUIE
oTyéTa, Hay4YHOH NyOJIHKa-
MM, JIOKJIaJa, TOTOBHUTh
(mox pyKOBOACTBOM) JIOKY-
MEHTBl K IIaTEHTOBAHUIO,
oopMIICHHIO HOY-XaYy.

IIK-7.1. BsiOupaer wmeTOn
HAy4YHOTO HCCIIEOBaHUs, WC-
X0l M3 KOHKPETHBIX 3ajad,
OpPraHHU30BBIBAET €r0  OCY-
IICCTBIICHUE W aHAIH3HPYET
pe3yNbTaThl C  HWCIOJB30Ba-
HUEM COBPEMCHHBIX METOJIOB
00paboTKK JaHHBIX, O(OpM-
JISICT TOJTyYEHHbBIE PE3YIIbTAThI
B BHJIC OTYETA, HAYYHOU ITyO-
JUKAIMH, JO0KJIana, TOTOBHT
(Mol pPYKOBOJCTBOM) JIOKY-
MEHTBI K  IaTCHTOBAHHUIO,
o OpMIICHHUIO HOY-Xay.

3HaTh: METOJ| HAYYHOTO HCCe-
JIOBaHUS, MCXOIS U3 KOHKpET-
HBIX 337124

YMeTb: OpraHu3oBBIBAaTh, OCY-
IIECTBIATh W aHAIN3UPOBATH
pe3yabTaThl C UCIOIB30BAHUEM
COBPEMEHHBIX METOJIOB 00pa-
OOTKHM JaHHBIX, OQPOPMIISTH T0-
Jy4eHHbIE PE3yJIbTaThl B BHUJE
OTuéTa,

Brnaners: HaBblkamMHM aHaIM3a
PE3YNbTaTOB C UCIIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB 00pa-
OOTKHM JaHHBIX, OPOPMIISIET TI0-
JTy4eHHbIC PE3yNbTaThl B BUJE
oT4yéTa, Hay4YHOU MyOJMKAIUH,
JOKJIaaa, TOTOBHT (IIOJ PYKO-
BOJICTBOM) JTOKYMEHTHI K ITaTEH-
TOBaHHIO, O(OPMIICHHIO HOY-
xay

4. CTpyKTypa M cojep:KaHue AUCHUIIUHbI

4.1. O0beM yueOHO# JUCHMILUIMHBI U BHAbI Y4e0OHOI padoThl

O0bem yacoB (3a4. ej1.)

Bi ye0uoi padoret Ounas ¢popma | 3aounas ¢popma

OO0mas yueOHnasi Harpy3ka (Bcero) 216
(6,0 3a4. en)

Oobsi3aTesqibHAsE  ayaquTOpHasi y4deOHasi Harpyska 45

(Bcero)

B TOM 4HcJIe:

Jlexuun 15

CemuHapcKue 3aHsTUs -

[TpakTryeckue 3aHATUS 30

JlaGopaTopHble pabOoThI

Kypcogas pabora (KypcoBoOii MPOEKT)

Jpyrue GopMbl U1 METO/IbI OpraHU3alUU 00pa30BaTEIh- -

HOTO TIporiecca (pacuemrno-epaghuueckue pabomoi, cpyn-

nosvle OUCKYCCUU, POesble Uspbl, MPeHUH2, KOMNbIO-

mepHble CUMYIAYUU, UHMEPAKINUBHbLE IeKYUU, CeMU-

Hapul, AHAIU3 0N08bIX CUMYayutl U m.n.)

CamocrosiTesibHasi padoTa cTyjeHTa (Bcero) 171

Hrorosas arrecranus Hug. 3auér

4.2. Conep:xaHue pa3aesioB IMCUUIIINHBI

Tema 1. BBenenue B AUCHMIUIMHY «MaTeMaTnyeckoe MOJIETUPOBAHUE U CO-
BpEMEHHbIE TPOOJIEMbI HAYK O MaTepuajax u Mporeccax»




enb, 3agaun, npeaMeT, 00BEKT UCCIICTIOBAHUIN AUCITUTIIINHEI.

Tema 2. Dramnbl pazpabOTK1 MATEMATHUYECKOU MOJIEIIH.

[TocTaHOBKa 3a1a4l MaTeMaTUYECKOTO MOJEIMPOBAaHUs. BhIUNCIUTENBHBIA 1
HaTypHBIN sKcriepuMeHThl. DopmupoBanue Texuuyeckoro 3aganus. [louck s dek-
TUBHBIX METOJIOB pemieHus. TectupoBanue 3p(GEeKTUBHBIX aITOPUTMOB U IPOTPaMM.
MeTobl KOPPEKTUPOBKH MaTEMaTUYECKON MOJIEIH.

Tema 3. Mexannyeckrne MOAECIN METAUINYECKHUX TEI

[IpocTeiiline MeXaHUYECKUE MOJENIU MeTauinueckux Tein. Monenbs Makc-
Besia. Mognens KenbBuna-®otirra. KoMOuHUpoBaHHBIE MOAEH: MApAJIEILHOE CO-
enuHenne mojenn MaxkcBema u KensBuna-®oiirra. KomMOuHUpOBaHHBIE MOJIEIH:
nocieaoBaTenbHoe coequHenne moaenu Makcgenna u KenbsBuna-®oiirra. MHoro-
AJIEMEHTHBIE MEXAHUYECKHUE MOJENd MeTamumueckux Tena. Moaens Kapruna-Cro-
HUMCKOTO.

Tema 4. [IporaHo3upoBaHue CBOMCTB METAJUNINYECKUX MAaTEPUAJIOB

Teopus ynpyroro nocnexaeiictsuss bonpumana. IIporosupoBanne Mozyiis
ynpyroctu. [IporaozupoBanue miactuaeckoil neopmanuu Komno3uToB. [Iporuosu-
poBaHue (PU3UKO-MEXAHUUECKUE CBOMCTBA MaTepuasoB. [[porao3upoBanne npoyHo-
ctu. TemneparypHasi 3aBUCMMOCTh yIpouHeHus. KOHIIeHTpallMOHHAas 3aBUCUMOCTb
YIPOYHEHUS.

Tema 5. YUeTblpe OCHOBHBIX MEXaHW3Ma YIPOUHEHUS! METAUIMYECKUX MATepHa-
JIOB.

CyOctpykrypHOe ynpouHeHue. TBepaopacTBopHoe yrnpouHeHue. [lonukpucran-
Jauydeckoe ynpouHeHue. MHorogasHoe ynpouneHne. MexaHusm ynpodHEHus, Marte-
MaTH4eckoe onucanue. [Ipenen TekyuecT ¢ TOUKU 3peHuUs JUCIOKALIMOHHON TEOpHUH.
JlucnokarmoHHbIA aHcamMOJIb U MpeBpalieHus: cyocTpykTyp. B3anmocBs3b ($ha3oBbIx
MpEeBpaIIeHU U CyOCTPYKTYpPHI B IpoIlecce miacTudeckon negopmanuu. Tpancdop-
Maiusi cyOCTpYKTYPHOIO YIIPOYHEHHS B mpolecce aedopmanuu. OakTopsl, BIAUIIO-
mre Ha GOPMUPOBAHUE HAMPSHKEHUS TEUCHHSI CIIIIAaBOB — TBEP/IBIX pACTBOPOB. Bins-
HUE TeMIIepaTyphl, CKOPOCTH IehopManuyd Ha U3MEHEHHE MPOYHOCTH MaTepHala C
Pa3TUYHBIMHU KPUCTATUTHISCKUMU PEIICTKaAMHU.

Tema 6. CoBpeMeHHbIE IPOOJIEMBbl HAYKH O MaTepuaax

MeTob1 MccieIoBaHUS MaTeMaTHIecKuX Moaerneil. OCHOBBI JUCTIEPCHOHHOTO
aHanu3a. OCHOBBI PerpecCUOHHOr0 aHanu3a. [lakeTsl MPUKIAJAHBIX MPOTpamMm, UC-
MOJIb3YEMBIX MPH pa3padboTke MatepraioB. OCHOBHbIE KOMaH/bI U (PYHKIIUH, UCTIOb-
syemble B Excel, Matlab. OcHOBHble KOMaHIbl M (YHKIHH, HCHOJb3yeMbIE B
MathCAD. IToctpoenne rpadudeckux o0bekToB B Excel, Matlab, MathCAD.

KomnerorepHbsie mporpaMMbl 00pab0TKH N300paxKeHH



AJTOpPUTMBI ONpeEIeHUs] KOJMYECTBEHHBIX MOKa3aTelied MHUKPOCTPYKTYP.
ANTOpUTMBI UCTpaBieHUs Ne(hEKTOB MPUTOTOBICHUS NUIU(OB U TpaBiIeHUS AJTO-

PUTM HBCTOBOﬁ CCrMCHTall

4.3. Jleknun
Ne HazBanue Tembl O0Bem yacos
n/n Ounasn 3aounas
(popma topma
1 Beenenue B nucuuinay «MaremMaTH4eCcKoe MOAETMPOBAHUE U CO- 2
BpEMEHHbIE IPOOJIEMbl HAyK O MaTepHUaIax M Ipoleccax»
2 | Oramnsl pa3paboTKu MaTeMaTUYeCKON MOJIEIH. 2
3 | MexaHn4eckue MOJENIM METAIIMYECKUX Tell 4
4 | Ilporao3upoBaHie CBOMCTB METAJUIMUECKUX MaTepUalioB 2
5 YeTbIpe OCHOBHBIX MEXaHHU3Ma YIIPOYHEHUS] METAIJIMUECKUX MaTe- 2
pHaJIoB.
6 | CoBpemeHHBIC TPOOIEMBI HAYKH O MaTepraIax 3
Hroro: 15
4.4. JlabopaTopHble padoThl Y4COHBIM TJIAHOM HE IPEAYCMOTPEHBI
4.5. IlpakTuyecKkue 3aHATHUS
e O0Bem yacos
u/n Ha3Banmue TemMbl Ounasn 3aoun.
dopma dopma
1 OTaInbl IOCTPOCHUSI MATEMAaTUYECKON MOJIENIN B MaTEPUAIIOBEICHUN. 5
CyHIHOCTB ¥ BUJIbI IPOTHO3a, TPYNIIBI METOJI0OB IPOTHO3UPOBAHMS
2 [TpruMeHeHne MaTEMaTHYECKOTO MOAETUPOBAHUS MPH AU(PPAKIINOH- 5
HOM aHaJn3e
3 MogenupoBaHue MPOIECCOB TEPMHUUECKON 00paboTku U nedopma- 10
0207
4 | MonenupoBaHye BUJIOB YIIPOUHEHHS] MaTepHaJIOB 4
5 | MonenupoBaHue BeIMYUHBI 3€pHA MOCIE TepMOOOPaOOTKH 4
6 | [lepcriekTUBBI pa3BUTHS MaTEPHATIOBEICHHS 2
Hroro: 30

4.6. CamocTosiTeibHasi padoTa CTy1eHTOB

O0bBEM YacoB

K TPAKTUYCCKUM
3aHATHAM

HayK O MaTepualiaX U MpoIeccax»

Ne
w/n Ha3ssanue teMEbl Bup CPC Ounas 3aouHas
dopma dopma
U3ydEHHE JIEKIH-
Beenenne B aucuummpy «Martemarnueckoe | OHHOTO  MaTeph-
1 | MomenupoBaHHE M COBpEMEHHbIE Tpobiempr | &4, TOATOTOBKA 10




U3y4eHHUE JICKIH-
OHHOT'O MaTepHu-
2 | Oramnbl pa3paboTKu MareMaTudeckoi moaenu. | 414, HOATOTOBKA 30
K IIPaKTUYECKUM
3aHATHAM

U3y4EHHE JIEKIH
OHHOTI'O MaTEpH-
3 | MexaHuueckue MOJEIN METALINYECKUX TeI aJia, II0Ir0TOBKa 30
K PAKTUYECKUM
3aHATHSIM

I/I3y‘~IeHI/Ie JICKIIU-
. OHHOI'O MaTepH-
[TporHo3upoBaHre CBOWCTB METAUTMYECKUX
4 ajia, IIOATOTOBKa 30
MaTepHaoB
K IPaKTHYCCKAM
3aHATUAM

H3YyYUCHUC JICKIN

OHHOT'O MaTepH-
UYeThIpe OCHOBHBIX MEXaHU3Ma YIIPOYHCHHUS Me-
5 ajia, IIOAroTOBKa 30
TaJNIMYECKUX MAaTECPHAJIOB.
K TIPAKTHYECKUM

3aHATHAM

M3YYEHUE JICKIIH-
OHHOTO MaTrepu-

6 | CoBpeMeHHBIC MPOOIEMBI HAYKH O MaTepUaliax | ajla, MOATOTOBKA 15
K TMPaKTUYECKUM
3aHATHAM

7 | BeimonHeHne MHAMBUAYATBLHOTO 3a/IaHUS 11

8 | llogroroska k aud. 3auéty 15

Hroro: 171

4.7. KypcoBble padoThI/IPOEKTHI HE MPEIYCMOTPEHBI YIEOHBIM TIIIAHOM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

B miporiecce o0yueHus 11 JOCTHKEHHS TNIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
JUCITUTIIMHBI UCITONB3YIOTCS CACAYIONMNE 00pa30BaTeIbHBIC TEXHOJIOTHH:

- ”H(POPMAITMOHHO-KOMMYHHKAITMOHHAS TEXHOJIOTHS, B TOM YHCJIE BU3yaIn3a-
1M1, CO3JaHUE DIICKTPOHHBIX YUeOHBIX MaTepPHAJIOB;

- TEXHOJIOTHS KOJUICKTUBHOTO B3aWMOJICHCTBUS, B TOM YHCIIE COBMECTHOE Pe-
IICHUE TPOOIEMHBIX 33714, CUTyaIui, KeHCOB;

- TEXHOJIOTHsI POOJIEMHOTO 0O0YYEHUsI, B TOM YHCIIEe B pamMKax pa3dopa mpo-
OJIEMHBIX CUTYaIlUl;

- TEXHOJIOTHSI Pa3BUBAIOIIETO O0yUEHHUS, B TOM YHCJIE TIOCTAHOBKA U PEIICHUE
3a/1ad OT MEHEE CJIOKHBIX K 00JIE€ CIIOKHBIM, Pa3BUBAIOIINX KOMITETEHIIUN CTY/CH-
TOB;

- TEXHOJIOTHsI aJaNTUBHOTO OOYyYE€HHs, B TOM UYHUCJIC NMPOBEJICHUE KOHCYJbTa-
IUH MperoaBaTes.



6. YueOHO-MeTOAMYECKOE H TPOTPAMMHO-HH(OPMALIHOHHOE 00ecTiedeHue TuC-
HMILINHBI

a) OcHoBHAas JIUTEpaTypa

1. XKykosckuii, O. Y. UTHpOpMaLIMOHHBIE TEXHOJIOTHH U aHAIN3 JJAaHHBIX : y4eOHOe mocodue /
O.1. XKXykoBckuii .— Tomck : Db Kontent, 2014 .— 130 c.

2. NadopMaIinoHHbIe TEXHOJIOTHH B YIPABICHUN TEXHOJIOTUYECKUMU MPOIIECCAMHU IIBETHOU
MeTtaurypru : yaeoHoe nocooue / b.M. I'operckuii .— KpacHosipck : Cubupckuii henepanbHbIi
yHuBepcuteT, 2012 .— 148 c.

3. U3romoB, A. A. KoMmbroTepHBIE TEXHOJIOTHH B HayKe U 00pa3oBaHuH : ydeOHOe rmocobdue /
A.A. Uzromos ; B.I1. Konyounckuit .— Tomck : Db Konrent, 2012 .— 150 c.

4. Kopmiyco, M. O. HenuueltHbll (yHKIIMOHAIBHBIN aHAIN3 U MaTeMaTH4YeCKOe MOJAEIUPO-
BaHUE B PU3UKE : METOIBI UCCIICIOBAHMS HEIMHEHHBIX omniepaTopos / M.O. Kopmycos ; A.I'. Ceer-
HukoB .— M. : U3parensctBo KPACAH/JI, 2011 .— 474 ¢. 9.1.

0) lomoiHUTeILHASA JIUTEPATYypa
1. . bpaunon, V. Kamnan Mukpoctpykrypa matepuanoB. MeTobsl UCCIIEIOBaHUS U KOH-
tpoisa. M: Texnocdepa 2004. 377 c.

2. T'openuk C. C, CkakoB lO.A., Pactopryes JI.H. Pentrenorpaduueckuii u 31€KTpOHHO-OII-
TUYeCcKul aHanu3. Yueb. mocodue s By30B. — 4-¢ u3fl. goim. u nepepad. — M.: MUCHC, 2002.
—360 c.

3. Ymanckuii S.C., CkaxoB I0.A. u ap. Kpucrannorpadus, peHTreHorpadus 1 3JeKTpOHHas
Mukpockornust/ M.: Metamnyprus, 1982, 632 c.

4. EropoBa O. B. Texuuueckast mukpockonusi. [Ipaktuka paboTbl ¢ MUKPOCKOTIAMU JJIS T€X-
HUYECKUX IeNel — 2-¢ u3., mepepad . — M. : Texaocdepa, 2007 . — 360 c.

5. IlanTtenees B. I'., Eroposa O. B., KnbixoBa E. 1. Komnsrorepnast mukpockonus. M: Tex-
Hocdepa 2005. 304 c.

6. CanteikoB C. A. Crepeomerpuueckas Metaiiorpagus. M.: Meramnyprus. 1970. 375 c.

7. Yepnssckuii K. C. Crepeonorus B metayuioBeeHuu. M.: Meramnyprus. 1977. 279 c.

8. bopoakuna M.M., Cnekrop 3. H. Pentrenorpadudeckuii aHaan3 TeKCTypbl METAJIOB U
criaBoB M., «Metamtyprusi», 1981. 272 c.

9. Maremarndeckas Teopus IiaHupoBanus skcnepumenta. / [lox pea. C.M. EpmakoBa. — M.
Hayxka, 1983.

10. MaremaTHuecKoe MOJEIMPOBAaHHE TEXHOJOIMYECKUX MPOILIECCOB M METO]] OOpaTHBIX 3a-
nad / A.H. Tuxonos, B.JI. Kanprep, B.b. I'macko. M.: Mammnoctpoenne, 1990. 264 c.

11. Camapckuii A.A. Beenenue B unciaeHuslie Mmetoasl. M.: Hayka, 1982.

12. Teopust u Texauka ternoduznueckoro ’kcrepumenta / [lox pen. B.K. lykuna. — M.:
OHeproaromusnar, 1985.

13. TuxonoB A.H., Camapckuii A.A. YpaBHeHust maremarudeckoit pusuku. M.: Hayka, 1972

B) Meroanueckue pa3padoTku
He ucnons3yrorcs.

r) Internet-pecypchni:

MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanuu — http://MuHoOpHayku.pd/
denepanbHas ciry:x0a 1Mo Hafa30py B cepe oOpazoBanus U Hayku — http://obrnadzor.gov.ru/
MuHnucrepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapoanoit PecrryOnuku —https://minobr.su
Haponusrii coBet JIyranckoit Hapomuoit Peciyoauku — https://nsinr.su



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/

[Mopran denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTeIbHBIX CTAHAAPTOB BHICIIEr0 0Opa3oBa-
Hus — http://fgosvo.ru

denepanbHblil mopran «Poccuiickoe odpasoBanue» — http://www.edu.ru/

Nudopmanmonnas cucteMa «EanHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHblil HEHTP UHPOPMAIIMOHHO-00pa3oBaTelIbHBIX pecypco — http://fcior.edu.ru/

Microsoft Word,

Microsoft Excel.

bassl TaHHBIX, HHPOPMAHOHHO-CIIPABOYHbIE M TOUCKOBBIE CHCTEMBI

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMBI H PeCypChl

DeKTPOHHO-0MOIMOTE HAs crcTema «KoHCyIIbTaHT
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOMoTeuHast cucrema «StudMed.ruy —https://www.studmed.ru

HNudpopmaunoHHblii pecypce 0M6,110TEeKH 00pa30BaTEIbHOM OPraHu3alun

Hayunast 6ubnuorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

CTYACHTa» —

1. MaTepnaanO-TeXaneCKoe o0ecrneueHue ANCIUIIINHBI

OcBoeHne AUCHUIUIMHBI «MaTeMaTu4ecKoe MOJEIUPOBAHUE U COBPEMEHHBIE
npo0eMbl HAYK O MaTtepuaiax v mpoLeccax» MpearnoaaraeT UCrojb30BaHUe aKajie-
MHYECKUX AyJIUTOPHI, COOTBETCTBYIOIIUX JACHCTBYIOIIUM CAHUTAPHBIM U MPOTUBO-
ITOYKapHBIM IPaBUJIAM U HOPMaM.

[Ipouee: pabouee MecTo mpenogaBaTeis, OCHAIEHHOE KOMIBIOTEPOM C J0-
ctyrnoMm B MHTEpHeT.

[IporpammHuoe obecrieyeHue:

DYyHKIHOHAIb-
HOE HA3HAYEHHUE

BecnuiaTtHoe nporpamm-

CceblIKH
HOe o0ecreueHne

https://www.libreoffice.org/

OducHbIii maker

Libre Office 6.3.1

https://ru.wikipedia.org/wiki/LibreOffice

OnepanoHHas cH-
cTeMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bbpayszep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayszep

Opera

http://www.opera.com

ITouTOBEIIT KJIIMEHT

Mozilla Thunderbird

http://lwww.mozilla.org/ru/thunderbird

DailsI-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBatop

7Zip

http://www.7-zip.org/



http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/

I'padpuaeckuii pe-

GIMP (GNU Image Ma-

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8

JlaKTop nipulation Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/

8. OueHouHble cpeacTBa N0 AUCUMUILIMHE

IHacoopr

(hoH/1a OLIEHOYHBIX CPEACTB MO Y4eOHOM JUCHUILIUHE

«MareMaTtrueckoe MOJACIMPOBAHUE U COBPEMEHHBIE MTPOOJIEMbl HAYK O MaTepHraiax

U TIpoIieccaxy

[lepeyenb KOMIETEHIMH (37IEMEHTOB KOMIIETEHIUI ), (POPMUPYEMBIX
B PE3yJbTAaTe€ OCBOCHUS YU€OHOU TUCIMIUIMHBI (MOYJISI) UM MPAKTUKH

Ne Kon dopmyIMpOBKa Nupukaropel Kontponupyemsie | Ortambl
I/ | KOH- KOHTPOJIUPYEMOM JIOCTHKEHUM TEMbI y4eOHOM bopmu-
TPOJIH- KOMITETEHIIHH KOMIICTCHIIHH JTUCIUILTUHBL, poBa-
pye- . MIPAKTUKH HUS
9 (o peanuzyemMoin AUCIIH-
MOM (ce-
TIJTUHE)
KOoMITe- MecTp
TEHIUN uzyue-
HUS
1 | OIIK-5 | CnocoGen ouenu- | OIIK-5.1.  Anamusupyet [Tema 1. Benenue B 2
BaTh  PE3YNbTATHI | pe3yibTaThl HAYYHO-TEX- |TUCHHUILTUHY «MaTe-
HAyYHO-TEXHHYE- | HUYCCKHUX pa3paboTOK, MaTHIECKOE MOJe-
CKHUX pa3paboTOK, | HAYYHBIX HCCICIOBAHUN  [TMPOBAHHE U COBpE-
HAYYHBIX HCCIIEI0- MEHHBIE TIPOOIEMBI
BaHUH U 00OCHO- HayK O Marepualax
BBIBaTb COOCTBEH- 1 IpoLeccax»
HBII BBIOOp, CHUCTe-
MaTH3Upys U 0000-
Py OIIK-5.2.  IIpoekrtupyer | Tema 2. Oransl pas-
mast JOCTHXKEHUS B
WHHOBAIMOHHBIC TEXHOJIO- | paOOTKH MaTeMaTH-
obymacti MmaTepua- .
TMYECKHUE MPOLECCHI MOJTy- | YECKOH MOJEIH.
JIOBEJIEHUSI U TeX-
yeHust 1 00paboTku coBpe- | Tema 3. Mexanuue-
HOJIOTHH MaTtepHa-
MEHHBIX MaTepuaioB Ui | CKHE MOJEIH Me-
JIOB, CMEXKHBIX 00-
HACTIX JOCTIDKEHUST  TPeOYeMOro | TAJITHYECKUX Tell
KOMILJIEKCA CBOMCTB C y4é-
TOM DKOJIOTUYECKHX, IKO-
HOMHYECKHX, U JIPYrux
(haxTopoB
2 | [IK-7 Cnocoben  BbiOu- | [IK-7.1. BwiObupaer meron | Tema 4. [Iporuosu- 2
paTh METOJ Hayd- | HAyYHOTO WCCIEIOBaHUs, | POBAHUE CBOWCTB
HOTO  HCCJEIOBa- | UCXOMAS U3 KOHKPETHBIX 3a- | METAITMYEeCKUX
HUS, WCXOJs W3 | Iay, OPTaHU30BHIBAET €r0 | MaTepUaIOB
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http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

KOHKPETHBIX 32134,
OpTraHU30BBIBATH

ero  OCYIIECTBIIC-
HUE W aHaJIH3UpPO-
BaTh PE3yJbTATHI C
HCIIOJIb30BaHUEM

COBPEMCHHBIX Me-
TOJIIOB  00pabOTKHU
JNaHHBIX,  ohopMm-
JSTh  TOJTYYCHHBIE

OCYIIECTBIICHHUE M aHAJIH-
3UpYeT pe3yJbTaThl C HC-
TI0JIb30BAHUEM COBPEMECH-
HBIX METOJIOB 00padOTKH
JIAHHBIX, 0(OPMIISET MOJTY-
YCHHBIE PE3yIbTATHI B BUJIC
oT4éra, Hay4YHOU IMyOJIMKa-
MW, JIOKJaJa, TOTOBHUT
(o1 pyKOBOJICTBOM) JIOKY-
MEHTBI K IaTEHTOBAHMIO,

PE3YIbTAaTEI B BUJC

OoT4é€Ta, Hay4YHOHU
nyOnuKanuu, Jo-
Kj1ajga, TOTOBHUTH
(mox PYKOBO/I-

CTBOM) JJOKYMEHTBI
K [ATeHTOBAHHIO,
0hOpMIICHUIO HOY-
xay.

0 OpMIICHHIO HOY-XaYy.

Tema 5. Uetnipe oc-
HOBHBIX Mexa-
HU3Ma YIPOYHEHHUS
METAITTIECKIX
MaTepuasoB.

Tema 6. CoBpeMeH-
HBIE POOIEMBI
HayKd O Marepua-
nax

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ, OIIHCAaHMUC IIKAJ OIICHU-
BaHUA
Ne Kog WNuaukaTopsl Ilepeuens KonTtponupyemsle | Hanmeno-
/Tl | KOHTPO- JOCTUKEHUI IJIaHUPYEMBbIX TEeMbI Y4eOHOM BaHUE
Impye- KOMIIETEHIINH pE3yJIBTaTOB JCLUTUIAHBI OLIEHOY-
MOH (Mo peanu3yeMoi AUCIIH; HOTO
KOoMIIe- IUTMHE) CpeacTBa
TEHIIUU
1 OIIK-5 | OIIK-5.1. Ananu3upyet | 3HaTh: pesynbTaTsl [ema 1. Beenenue |3aganus no
pe3ysnbTaThl  Hay4yHO- | HAYYHO-TEXHUYECKUX [B JUCHUIUIMHY |[IpaKTH4e-
TEXHUYECKUX pa3zpabo- | pa3paboTOK, HayuHBIX MaTeMaTH4ecKoe |CKUM 3aHs-
TOK, Hay4YHBIX UCCIIENI0- | UCCIIEAOBAaHUI MOJIETUPOBAHUE U |THSIM,
BAHUI yueOHoil 3a1aueit COBpEMEHHBIE TPO- |Anu(.3a4ET

OIIK-5.2. IIpoektupye’
WHHOBAIIMOHHBIE TEXHO
JOTWYECKHE  TIPOIECChH
MOJTy4yeHHUss U 00paboTK
COBPEMEHHBIX MaTepHa
JIOB JIJIS1 TOCTH KEHUS Tpe
Oyemoro KOMILJIEKCH
CBOMCTB C Y4ETOM KOJIO
THYECKUX, OKOHOMHUYE
CKUX, U IpyruXx (hakTopoi

YMeTh:  aHAIM3UpPO-
BaTh pe3yiIbTaThl
HAaYYHO-TCXHHUYCCKUX
pa3paboToK, HAyIHBIX
HCCIEe0OBaHUN
Brnaners: HaBbIKamMH
MHHOBAIIMOHHBIX TCX-
HOJIOTHYECKUX  IpO-
[IECCOB TIONYYCHUS U
00paboTKHU COBpPEMEH-
HBIX MaTEepUajoB IS
JOCTIDKEHUST Tpelye-
MOTO KOMILJIeKca
CBOMCTB C y4ETOM

0JIeMbl HAyK O Ma-

Tepuansax Hu Ipo-

meccax»

Tema 2. Oramsl

pa3paboTKu MaTe-

MAaTHYEeCKOM  MO-

T,

Tema 3. Mexannue
CKUe MOJICITH M€ETaJl
JINYECKUX T
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9KOJOTHYECKHX, DOKO-
HOMHUYCCKUX, U

U Apyrux (pakTopos

2 | [IK-7 IIK-7.1. Beibupaer me- | 3Hath: Meroa Hayd- | Tema 4. Ilporno- |3agaHus mo

TOJA HAYYHOI'O MCCJIICOO- | HOI'O  HMCCJICIOBAaHUS, | SUPOBAHUC IMpaKTHU4C-
BaHUs, UCXOJd U3 KOH- | HICXOAd H3 KOHKPECT- CBOMCTB METaJIM- |CKUM 3aHs-
KpPCTHBIX 3aJia4, Opra- | HbIX 3aaa4 YCCKUX MaTcpua- |THAM,

HHU3O0BEBIBA€T €ro O0Cy- VMmeTs: OpraHnu30BbI- | JIOB I[I/I(i).?)a‘léT

LIECTBJICHUE U aHAJIM3H- | BaTh, OCYLIECTBILATL U | Tema 5. Yersipe
pyeT pe3yabTaThl C MC- | aHAIU3UPOBaTh  pe- | OCHOBHBIX MeXa-
II0JIb30BAHUEM  COBpE- | 3yJIbTAThl C UCIOJB30- | HU3MA yIPOYHE-
MEHHBIX METO/JOB 00pa- | BAHUEM COBPEMEHHBIX | HUS ~MeTaJuInue-
OOTKHM JaHHBIX, OQPOPM- | METOIOB  OOpPabOTKH | CKMX MaTepHasOB.
NseT TONy4YeHHbIe pe- | naHHbIX, odopmiars | Tema 6. CoBpe-
3ynbTaTbl B BUJE OT- | IOJIyYEHHBbIE pE3yJib- | MCHHbIE npo-
yéra, Hay4yHOW MyOJH- | TaThl B BUJE OTYETA, OneMbl HayKd O
KalluM, JI0KJIana, roto- | Bmagers: HaBbIKaMH | MaTepuanax

BUT (1OA  PYKOBOJ- | aHAJHM3a pe3yJbTaToOB
CTBOM) JIOKYMEHTBI K | C UCIIOJIb30BAaHUEM CO-
MaTEHTOBAHUIO, OPOPM- | BpEMEHHBIX METOJIOB
JIEHUIO HOYy-Xay. 00pabOTKM  JTaHHBIX,
opopMIISIET TOTy4YEH-
Hble pe3yjibTaThl B
BHUJIE OTYETA, HAYYHOU
myOJIuKaIuy, Jo-
KJasza, TOTOBUT (IOJ
PYKOBOJICTBOM) JTOKY-
MEHTBl K IIaTEHTOBa-
HUIO,  O(OPMIICHHUIO
HOY-Xay, peleH3Ul

OueHouHble cpeaCcTBA ISl MPOMEKYTOUYHOM aTTecTaunu (1udpdepeHunpoBan-
HBIH 324€T)

Bonpocsl k nugdepeHUMPOBAHHOMY 3a4€TY:

1 DTansl pa3pabOTKH MaTEMAaTHIECKON MOJIETTH.

2. ITocTanoBKa 3a/1layu MaTeMaTUYECKOT0 MOICIUPOBAHHSL.

3. BeluMCIUTENbHBIN U HATYPHBINA SKCIEPUMEHTHI.

4. ®opMHUpPOBAHUE TEXHUYECKOTO 3aJaHUS.

5. Ilouck 3 (PEeKTUBHBIX METOJIOB PEIICHUS.

6. TectupoBanue 3PPEKTUBHBIX AITOPUTMOB U TIPOTpamM. 7.

7.MeToapl KOPPEKTUPOBKHA MATEMATUYECKOU MOJEIIH.

8. [IpocTeimme MEXaHUYECKUE MOJETN METAJUTMYECKHUX TEJ.

9. Monens Makcseina.

10.Monens KennBuna-doiirra.

11. KomOuHMpOBaHHbIE MOJENN: MapaiebHOEe COeAMHEeHHEe Mozaenu Makc-
Besia u KenbBuna-doiira.
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12. KoMOMHHpOBaHHBIE MOJENHU: IOCIENOBATEIbHOE COEAMHEHUE MOJIEIH
Makcgenna u KensBuna-®oirra.

13.MHOT032/1€MEHTHBIE MEXaHUYECKHE MOJEIIN METAJUIMYECKUX TE.

14.Teopus ynpyroro nocnenaeictsus bosbiMana.

15. IIporao3upoBaHue MOIYJIsL YIPYTOCTH.

16. Ilporuo3upoBaHue IaCTUYECKON aehopMaIiuu KOMIIO3UTOB.

17.ITporuno3upoBanue HU3NKO-MEXaHUUYECKHE CBOMCTBA MATEPHAJIOB.

18. IIporHo3upoBaHue MPOYHOCTH.

19.TemnieparypHast 3aBUCUMOCTb YIIPOYHECHUS.

20. YeTplpe OCHOBHBIX MEXaHU3Ma YIPOYHEHHsI METAJUIMYECKUX MAaTEPUAIIOB.

21. CoBpeMeHHbIE IPOOJIEMBI HAYKH O MaTepHuaax

Kputepuu u mikana orieHuBaHUs 110 OIICHOYHOMY CPEACTBY —
«udpepeHIpoBaHHbIN 3a4ET

[IIxaa onieHnBaHus

Kpurepuii onieHuBanus
(uHTEpBA OAJIIIOB)

CryneHT riy0O0KO U B MOJTHOM 00BbEME BIIaZIeeT MPOrpaMMHBIM MaTepua-
oM. ['paMOTHO, MCUEPTIBIBAIOIIE U JIOTUYHO €0 MU3JIaraeT B YCTHOW WJIH
nucbMeHHOU Qopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO JTUTEPATypYy,
MIPOSIBJISIET TBOPUECKHUH IMOAXOJ B OTBETaX HAa BOMPOCH M MPaBUIIBLHO
000CHOBBIBAET MPUHSATHIE PEIICHHUS, XOPOIILIO BIIaIeeT YMEHUSIMU U HaBbI-
KaMH TMPU BBITTOJTHECHUH MPAKTHYECKUX 3a71a4.

oTIN4HO (5)

CTyneHT 3HaeT MporpaMMHBIA MaTepHal, TPaMOTHO U IO CYTH H3JIaraet
€ro B YCTHOW WJIM MUCbMEHHOW (hopme, Aomyckas HE3HAUUTEIbHbIE He-
xopomro (4) TOYHOCTH B YTBEPIKICHHUAX, TPAKTOBKAX, OMPEACTCHUSIX U KaTETOPUAX
WJIM HE3HAYUTEBHOE KOJIUYeCTBO OommOOoK. [Ipu a3TOM Biageer HeoOxo-
JUMBIMU YMEHUSIMHU U HABBIKAMH TIPU BBITMIOJTHEHUY MPAKTUYECKUX 3a7au.

CTyaeHT 3HaeT TOJIbKO OCHOBHOM IIPOrPaMMHBIN MaTtepual, 10myc-
KaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYITUPOBKH, HETIOCIIEI0BA-
TEIBHOCTh B OTBETAX, U3JIaraeéMbIX B YCTHOW WJIM MHCbMEHHOM popme.
[Tpu 3TOM HETOCTATOYHO BJIA/IEET YMEHUSMH U HaBBIKAMU TIPH BBIMOJI-
HEHUM mpakTudeckux 3anad. Jlomyckaet 10 30% ommboK B U3NaraeMbIx
OTBETax.

YIOBJIETBOPUTENHHO (3)

CryneHT He 3HaeT 3HaUUTEIbHOW YacTHU IPOrpaMMHOTo Matepuana. [Tpu
3TOM JIOMYCKaeT MPUHIUIHAIbHBIE OIMIMOKH B JOKAa3aTeNIbCTBAX, B TPAK-
TOBKE MOHATUN M KaTEropui, MpOsBIseT HU3KYIO KYJIbTypy 3HaHUH, HE
BJIa/I€€T OCHOBHBIMU YMEHHSIMH M HAaBbIKAMU IIPU BBIMOJIHEHUH MPAKTU-
gyeckuXx 3a1a4. CTyleHT OTKa3bIBae€TCsA OT OTBETOB HA JIOMOJHUTEIbHBIE
BOIIPOCHI

HEYJIOBJIIETBOPUTEIBHO (2)
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JIucT n3MeHeHnH U JOMOTHEHUH

I/

Buarwr gjononnenuii n
HU3MeHEeHUI

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl (kadenp),
Ha KOTOPOM ObLiIH
PacCMOTPEHBI U 000PEHBI
M3MEHEHHUS M IONOJIHEHHUS

[Toamucs (¢ pacmuppoBKOiA)
3aBeyroniero kadenpoit
(3aBemyromux Kadenpamu)
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