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1 Ilean ocBOEeHMSI AUCHHUILJINHDBI

]_ICJ'IHMI/I OCBOCHUA OHUCHUIIIINHBI «COHpOTI/IBJ'IeHI/Ie MaT€pruaioB»: SABJIIACTCA OCBOCHHC
NEPBOHAYAJIBHBIX MPAKTUYCCKUX W TCOPCTHYCCKUX OCHOB pacqéTa HaHpﬁ)KéHHOI‘O COCTOSAHHUA
TEJ1a IIPU pa3InIHBIX ,Z[C(l)OpMaHI/IﬂX " CIIYXKUT OCHOBOM HU3Yy4YCHU CIICHUAJIBHBIX JHUCHUIIINH.

2 MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl MOATOTOBKHU CIIElHa-
JINCTA

Juctumumaa «ConpoTHBICHHE MaTepHaioB» BXOIUT B 0a30ByI0 4acTh Oyioka 1 oOpaso-
BaTEeJbHON POrPaMMBI.

Jlnist u3y4eHus AUCUUIUIMHBL HEOOX0IMMBI 3HAaHUS, YMEHUS, BIIAACHUs, C(POpMUPOBaHHBIE
B pesyabrare uszydeHusi aucuuiuiud b1.6.09 «Maremaruka», bl. b.10 «®u3uka», b1.5.16.01
«Teopernyeckass MEXaHUKAY.

3Hanus (yMEHHUs, BIAJCHUS) MOJy4YeHHbIE OOYYAIOMIMMUCA MPU U3YYCHHH TUCIUTLIMHBI

«ComnpoTHBIIEHHE MAaTEPHATIOBY OYyAyT HEOOXOAMMBI ITpH n3ydeHnu qucuuiuiael b1.5.16.03
«[IpuknaaHas MexaHMKa» U BBITIOJHEHUH BBITYCKHOW KBAIM()UKAIIMOHHOU PabOTHI.

3 Kommnerenuuu  oOyyamomerocsi, ¢opmupyemble B pe3yJbTare  OCBOCHHS
AUCHHUILIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yYeHus

B pesynbrare ocBoeHus AUCHHMIUIUHBI «COMPOTHBICHHE MATEPHUATIOB» OOYYarOIIUNACS
JOJKEeH 00J1a7aTh CeIyIOIe KOMITeTeHIUEH:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN

OI1K-9 - BnajieHHe METOJaMH aHAJIN3a, 3HAHUEM 3aKOHOMEPHOCTEH MOBEICHUS W YIIPABJICHHUS
CBOMCTBAMM TOPHBIX TOPOJ M COCTOSTHUEM MacCHBa B TIpolieccax J0OBIYM U TepepaboTKu
TBép)II)IX IMMOJIE3HBIX HCKOIMACMBbIX, a TAKXKC IMPU CTPOUTCILCTBEC W JKCILTyaTallMHU ITOA3CMHBIX
COOPYKEHHU.

3HATh ¢* OCHOBHBIC ITIO0JIOXXCHUA, THIIOTE3bI COHpOTI/IBJ'ICHI/Iﬂ MaTCpI/IaJ'IOB, AHAJIUTU4YC-
CKHE U IKCIICPUMEHTAIBHBIC METOJIbI ONPEICIICHUS TIEPEMEICHUI TIPU U3THU-
66; OIICHKHN HpO‘-IHOCTI/I HpI/I HpOCTI)IX " CIIOKHOM COHpOTI/IBHeHI/II/I, HpOI[OJ'IB-
HOM HU3THOE;

* METOJBI U MPAKTUYECKUE MPUEMBI pacdy€Ta CTEPKHEW M CTEP>KHEBBIX CHC-
TEM TIPU Pa3IMYHBIX CHJIOBBIX JIe(hOPMAIIMOHHBIX M TEMIIEPATYPHBIX BO3JICH-
CTBUAX

yMEThb * I'PAMOTHO COCTABJIATh PACUETHBIE CXEMBbI
* noaOupaTh HEOOXOAUMBIE pa3Mephl CEUEHHI CTep)KHEW W3 YCIOBUHN IpOy-
HOCTH, )KECTKOCTH U YCTOMYHUBOCTH

BJIQJIETh * HaBbIKAMU PAllMOHAILHOTO MPOEKTUPOBAHUSI O0BEKTOB MPOCTON KOHUTY-
pauuu npu aedopMalusax pacTsDKEHHs - CKaThs, U3ruba, KpydeHus, ¢ yué-
TOM KECTKOCTH U YCTOMYMBOCTH PacCMaTPUBAEMbIX CHCTEM.

* HaBbIKAMM B IIOCTPOEHUH IO BHYTPEHHUX YCWINN B CTATUYECKH OIpee-
JIUMBIX CUCTEMAX.




4 CTpyKTypa U co/iepKaHue QUCUUILITUHBI

OO0mmas TpyI0EMKOCTh TUCHIUTUTHHBI COCTABISIET 3 3a4€THBIC equHuUIbl 108 akaa. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paborta — 15,3 akaj. 4acos:

— ayauTopHas — 14 akan. 4acos;

— BHeayauTopHas — 1,3 akaj. yacoB
— caMocCTosTelIbHas pabota — 88,8 akaj. 4yacos;
— MOArOTOBKA K 3a4€Ty — 3,9 akaj. yaca

AynuTtopHas =
! 8
KOHTaKTHas pabora | § &
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o =I= . KOHTPOJIS YCIIEBAEMO- &z =
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1. BBenenue B Kypc 4 2 2/11 15 |M3yuenue marepuaia Ha oOpa3oBareib- |KOHTposibHas pabota | OIIK-9 (yB)
OcHoBHbIe NOHATUA. MeTo HOM TIOpTaJIE, BBIMOJIHEHHE KOHTPOJIBHOM
cedyeHuil. BuyrpeHnue cuiio- paGoThI
Bble (paxTopsl. [TocTpoenue
SMIOp B OaiKax.
2. lenTpanpHoe pacTsukeHue —| 4 1 1 10 |H3yuenue maTepuana Ha oOpa3oBaTeNb- |KOHTpojibHas pabora | OIIK-9 (3yB)
cxkarue. Cnsur. Kpydenne HOM I10pTaJjie, BBIIIOJHEHNE KOHTPOJIBHON
paboThI
3. 'eoMeTpuueckue xapakre- 4 1 1 15 |HM3ydyenue maTepuaiia Ha oOpa3oBaTelib- |KOHTpoJdibHas padora | OIIK-9 (3yB)
PUCTUKH IIOCKHX ITONEPEIHBIX HOM TIOpTAaJe, BBIOJIHEHNE KOHTPOJIBbHON
CCUYCHMUIA. paGoThI
4. TIpsiMoil monepeyHsbli nu3- 1 1 10 |H3yuenue maTepuaia Ha oOpa3oBaTeNb- |KOHTpojibHas pabora | OIIK-9 (3yB)
ru6. DIEMEHTBI PallMOHATILHO- HOM I10pTaJie, BBIIIOJIHEHUE KOHTPOJIbHON
r'o MPOEKTUPOBAHUS MTPOCTEN- paGoThI
mux cucreM. Pacuér o teo-
pHSIM TPOYHOCTH.
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5.1IpoaonpHO-TIONEpEYHBIHA 4 1 8,8 |U3ydyenme maTepuana Ha 0OpazoBaTeNb- |KOHTpoJbHas padora | OIIK-9 (3yB)
13ru0. Y CTONYNBOCTD CTEPK- HOM IOpTAaJje, BHIIOJIHEHUE KOHTPOJIbHON
HEH. paboThI
6. CJ10’HO€ COITPOTHUBIICHHE. 4 1 /11 5 |H3ydenue maTepuana Ha oOpa3oBaTelib- |KOHTpoJbHas padora | OIIK-9 (3yB)
Kocoii n3ru6. BHeneHTpeHHoe HOM TIOpTaJI€, BBINOJIHEHHE KOHTPOJIBHOM
pacTspkeHue — cxatue. M3rub pPaBOTH
C Kpy4eHHEM KpYTJIoro Baja
7. Onpenesnenue nepemele- 4 1 10 |M3yuenme maTepuaia Ha oOpa3oBaTeNb- |KOHTpOJdbHas padora | OIIK-9 (3yB)
HUH B Oaskax. CTaTHIeCKH He- HOM IIOPTAaJe, BBITOJIHEHNE KOHTPOJIBbHON
oTpeeTuMBbIe OalIKH pPaBOTHI
8. Pacuér nBmxymuxcs c yc- 4 10 |M3yuenwe marepuaiia Ha 00pa3oBarenb- |KOHTpoJibHas pabora | OIIK-9 (3yB)
KOpPCHUEM JJIEMCHTOB KOHCT- HOM IIOPTAaJe, BBITOJIHEHNE KOHTPOJIBbHON
pyKuuit paboThl
9. Ynmap. Ycranocts. Pacuér 4 5 |M3ydenue marepuana Ha oOpa3oBarenb- |KOHTpoibHas padora | OIIK-9 (3yB)
IO HECYIIIEH CIOCOOHOCTH HOM I10pTaJie, BBIIIOJIHEHUE KOHTPOJIBbHON
paboThI
HToro no nucuuniute 8 6/21 88,8 3a4éT OIIK-9




1)

2)
3)

5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jlnis peasin3anuy NpeyCMOTPEHHBIX BUIOB yueOHOI paboThl B KauecTBe 00pa3oBaTellb-
HBIX TEXHOJIOTUI B IPETIOAABAHUM JUCLUILIMHBI « COPOTUBIIEHUE MAaTEPHUAJIOB) UCIOIb3YHOTCS
TPaJULIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH.

Jlekuuu npoXosT B TPAIUIIMOHHON dopme, B hopMe JeKIHHA - KOHCYIbTallUN U IPO-
OJ1eMHBIX JIeKIMHA. YacTh NpakTHYECKUX 3aHATUH BEyTCs B MHTEPAKTUBHOM hopMme: yueOHast
JHMCKyCCHsl, 9BpUCTHYECKas Oecesia, 00yueHHe Ha OCHOBE OIIBITA.

6 Y4eOHO-MeTOqUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[To mucrumummae «CONMPOTHBIICHWE MAaTEPUATIOB» IMPEAYCMOTPEHO BBITIOJIHEHUE KOH-
TPOJILHON PabOThI 00YUYaAOIIUXCS.
Ilpumepnaa konmpoavnas paboma:

Konmponvnas paboma «Ilocmpoenue 3niop 6HYMpeHHUX CUI08bIX PaKmopos 6 Cmamuyecku
ONpeoenuUMblX CUCTEMAX )

TpebyeTrcs HOCTPOUTD AIIOPHI:
- mpoponbHbIX cuil N it crepkHs (cxema 1);
- KpyTAIUx MOMeHTOB M, (cxema 2);

- moniepevyHon cuisl Q u u3rubaromero momenra M :

a) nist 6anku (cxema 3, 4);

0) st pambl (CXembl 5,0).

Haittu onacHble ceueHust 1Jid 3aJJaHHbIX CXEM

Jns 6anku (cxema 3) mogoOpats: ceuenus u3 cranmu ([6]=160 MIla):
a) IByTaBpOBOE;

6) mpsimoyrossHoe (h/b) =2;

T) Kpyrioe

Bri6paTh camoe 5KOHOMUYHOE CeueHHeE.

4) JTnst pamsbl (cxeMa 5) mogo06pats: mBemwiep u3 cranu ([6]=180 MIla)

Tabnuita YUCIOBBIX 3HAYCHUI
a,
ﬁ KH Pll Pz L] M 11 M 2 ]
M

Q1v qz’ -
M xH xkH xHwm xkHm

2 10 20 10 20 10 20
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) Ilhanupyemvie pe3yiomamsl 00y4eHUs U OYeHOUHble CPEeOCmEa 01 NPOBEOEHUs NPOMENHCYMOUHOU ammecmayui.
[IpomesxyTouHas aTTecTalus UMEET 1IeJIbI0 OIPEAECIUTh CTENEeHb JOCTHKEHHS 3allJIaHUPOBAHHBIX PE3YJIbTaTOB OOYUEHUS 110 TUCIUILIIMHE
«ConpoTHBIEHIE MaTepHaIOB» MMPOBOAMUTCSA B popme 3auéTa Ha 4 Kypce.

CrtpyKTypHBIi
3JIEMEHT

KOMIICTCHIIHU

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

OIIK-9 - BnajieHre METOIaMHU aHAJIN3a, 3HAHHEM 3aKOHOMEPHOCTEH MOBEICHUS U YIIPABJICHUS CBONCTBAMH T'OPHBIX MTOPOJ M COCTOSTHUEM MacCHBa B IpoIleccax
JOOBIYU M IepepabOTKH TBEPABIX MOJIE3HBIX HCKOMAEMBIX, a TAK)KE IMTPHU CTPOUTENBCTBE U IKCIUTYaTAIMH MOA3EMHBIX COOPYKEHUH.

3HaTe

* OCHOBHBIC IIOJIOXKEHUS, THUIIOTE3Bl COIPO-
TUBJICHUS MAaTEpUaJIOB, AHAJIIMTUYECKUE U
JKCIEPUMEHTAIIBHBIE METOABl OIPEICICHUS
nepeMeneHni mpu u3rude; OLEeHKH MPOYHO-
CTU IIPU INPOCTBIX U CIO0KHOM COIPOTHUBIIE-
HUH, IPOI0JILHOM U3THOE;

* METOJBI U MPAKTUYECKUE TPUEMBI pacu€Ta
CTEP’)KHEU U CTEPIKHEBBIX CUCTEM IIpU pas-
JIMYHBIX CUJIOBBIX J€(OPMAIIMOHHBIX U TEM-
nepaTypHbIX BO3AEUCTBUAX

NGO~ wWdE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Ilepeuens meopemuueckux 60npocos K zauémy:
[enu n 3apaun n3ydyeHus Kypca "ConpoTusieHne MaTepruaios”
Monenu Gpopm 37€MEHTOB KOHCTPYKIUH.
Buzsl ocHOBHBIX aedopmariuii 6pyca.
Bremnne u BHyTpeHHUE Cuilbl. MeTon ceueHui.
BHeLeHTpEeHHOE pacTsHKEHHE - CIKAaTHE.
Buemnue u BHyTpenHue cuiibl. Kiaccugukanms cui.
Buytpennue cunoble ¢akTopsl. Busiel gedopmariuii. Snropsl.
I'eomerprueckne XapakTEpPUCTHKU IIOCKUX CE4EeHUH. POIb reOMETpHYecKHX XapakTepH-
CTHK B COIPOTUBIIEHUH MAaTEPUAIIOB
Hedopmarmu. Bunst nedopmariuii.
JluHamMuuecKue Harpy3KH.
N3rub c kpyueHuem.
N3rub. Haxoxnenue BHYTPEHHUX CUIIOBBIX (PaKTOPOB IpHU U3TrHOeE.
Kpyuenue ¢ usrubom.
Kpyuenue. HanpskeHus pu Kpy4eHHUN.
Meron ceuenuil. [IpaBuia 3HaKkOB /U1l BHYTPEHHUX CHJIOBBIX (DAKTOPOB.
MomeHTbI nHepLuH NpocThiX puryp. Cratnyeckue MOMEHTHl. MOMEHT CONPOTHBIIECHHUS.
MoMeHTbI HHEpIUH CIIOKHBIX (Uryp. MOMEHTHI CONTPOTUBIICHUS CEUEHUSI.
HampspkeHus npy pa3inuyHbIX BUIAX Je()OopMarHid.
HanpskéHHoe u 1ehopMUpOBAHHOE COCTOSIHHE Tea.




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

HopMmainbHble 1 KacaTeabHble HAIPSKEHUsI TP n3ruoe

Onpenenenue neopMaliyii U nepeMenieHnid Ipu u3ruoe.

OmnpeneneHne HEeHTPa TSHKECTH IIOCKOT0 CeYEHUS U CeUYEHUS U3 MPOKATHBIX MpoduiIeH.
OceBble U IEHTPOOESIKHBI MOMEHTHI HHEPIMU ceueHHH. [10spHbIi MOMEHT HHEPLIUH.
OCHOBHBIE IOIYLIEHNS COIPOTUBIICHHSI MATEPHAIIOB.

OcCHOBHBIE 334U COIIPOTHUBIICHUSI MaTEPUAIIOB.

[Tepemerienusi, BUbl 1 COcoObl ONpeeIeHNs IepeMELICHUHN.

[TpokaTusie npodumm. [Ipumenenne. CoprameHT.

[Tpsimoii morepeunsiidi u3ru6. HopmasbHbIE W KacaTelbHbIC HanpspKeHus pu u3ruoe. [lo-
00p ceueHmil.

Pacuér Oanku Ha MPOYHOCTH NPU U3THOE.

Pacuér Ha IpOYHOCTH U KECTKOCTH MPU PACTSHKEHUM — CKATUU.

Pacuér Ha npouHocTs npu kpydeHuu. [logbop cedenust. Yrom 3akpyuuBaHusL.
PannonaneHbie OpMBbI IOMIEPEUHOTO CEUEHHUSI.

Cagur. Hanpsbxenus nipu casure. Cpes.

Cratudecku HeolpeaeaMble cucTeMbl. MeTos cuit.

CrnoxHoe conpoTHBIIEHHE. BUaBI CII0)KHOTO CONPOTUBIICHUS.

Teopuu npounoctd. OCHOBHbIE OHATHUS.

VYcTOHUMBOCTE CKaThIX cTepxkHeil. 'nokocth crepxusa. Popmynsl Ditnepa u Termaiiepa-
ScuHCcKoro.

YMmeTn

* TPaMOTHO COCTAaBJISITh PACYETHBIE CXEMBI

* IOI0UPaTh HEOOXOIUMBIE pa3MePhl CEUECHUN
CTEPKHEU U3 YCIIOBUH ITPOYHOCTH, )KECTKOCTH
U yCTOMYUBOCTH

Ilpumepnoe npakmuueckoe 3adanue Ha 3a4ém
Jliig 3a1aHHOM GaNKK MOCTPOUTH SIIOPHI MONEPEYHBIX CUIT M U3THOAIOIINX MOMEHTOB.
Haiitu onacHoe ceueHue
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CTpyKTypHBIH

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA
KOMIIETEHIIUU
Bnanets * HaBbIKAMHU pallMOHAIBHOI'O NPOEKTUpOBaHus | Ilpumepnoe npakmuueckoe 3adanue Ha 3a4ém

00BEKTOB MPOCTON KOHGUTypanuu npu Ae- | g 3anqanHoit 6anku moCTPOUTh SIIOPHI MOMEPEUHBIX CHUJI U N3THOAIOIINX MOMEHTOB.
dbopmanusax pacTshHKeHUs - cokatusi, usruoa, | Haiitm omacHoe cedenue. [logoOpats mBemiep u3 cranu ¢ [6]=160MIla
KPY4EHHUs], C Y4ETOM KECTKOCTU U yCTOWYHU-

BOCTU paCCManI/IBaCMBIX CUCTEM. a’ KH Pl' PZ’ M 1
q, —
* HaBBIKAMU B ITOCTPOCHHUU DITIOP BH CHHUX
! P P BHYTP M M| kH | kH | kHw
YCI/IJ'II/II/I B CTAaTUUYCCKHU OHpe,I[eJ'H/IMBIX CUCTC-
Max. 2 10 10 20 10
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0) Ilopsi00Kk npogedenusi NPOMeNCYMOUHOU ammecmayuu, NOKa3ameny u Kpumepuu OyeHued-
HUS:

Jlist mosrydenus 3au€ra mo aucuuiuinae « COMmpOoTHBICHHE MAaTEPUAIOBY 00YJarOIIHACs
JIOJDKEH M3YYUTh HEOOXOAUMBIE pa3/ielibl B KOHCIEKTAX, y4€OHBIX OCOOUSIX U METOIUYECKUX
yKa3aHHsIX; padoTaTh CO CIIPABOYHON JIUTEPATYPOH, H3yUUTh MaTepHraj Ha 00pa30BaTeIbHOM
nopTaiie.

[IpomexyTrouHas aTTecTanus 1o AucuuIUIMHE «CONpPOTUBIIEHUE MAaTEPUAJIOB) BKIKOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS O0yUarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJaHus, BBIBISIIOIINE CTENICHh C(HOPMUPOBAHHOCTH yMeHU 1 BiageHuii OITK-
9, npoBoauTcs B popme 3a4éra.

Kputepun onienku (B COOTBETCTBHU C (POPMUPYEMBIMU KOMITETCHIIUSAMH U TUIAHUPYEMbI-
MU pe3yJbTaTaMu 00y4eHUs.

IIpu coade 3auéra:

- Ha OLICHKY «3a4TeH0>» 00y4aroluiics JOKEH 0Ka3aTh 3HaAHUS HE TOJIBKO Ha YPOBHE
BOCIIPOM3BEICHUS U O0BSICHEHHS HH(OPMAIIMK, HO ¥ HA HHTEJUICKTYAIbHbIC HABBIKH PEIICHHS
npo0JeM U 3aa4, HaX0XKJCHHUs YHUKAJIbHBIX OTBETOB K Ipo0sIeMam.

- Ha OLICHKY «He 3a4TeH0» 00yJaroUuiicsl He MOXKET IT0Ka3aTh 3HaHUS HA YPOBHE BOC-
IPOM3BEACHUS U 00BACHEHNS HHPOPMALIMHU, HE MOXKET II0Ka3aTh UHTEUIEKTyalIbHbIE HAaBBIKH
peleHus MpoCThIX 3a1ad.
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9 MaTtepuajnbHO-TeXHUUYECKOEe o0ecnevyeHue TUCUUIIMHBI (MOTYJI51)
MaTepHaJIBHO-TGXHquCKOC O6CCHC‘ICHI/IC JOUCLHHUIIJIMHBI BKJIFOYACT:

Tun u Ha3BaHUe ayJUTOPUHU OcHaleHue ayiuTopun
VY4eOHble ayauTopuu Ui nposese- | MynbTuMeaniiHbIE CpeACTBa XPAHEHUS, IEpeJaun U
HUs 3aHATUHN JICKIMOHHOIO TUIA npeJCcTaBIeHUs HHPOPMALIUU

VY4eOHble ayautropuu Juisd nposene- | Jlocka, MylbTUMEIUIHBINA IPOEKTOP, IKPAH.
HUs NIPAKTUYECKUX 3aHATUH, TPYII-
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CYJIBTALIMM, TEKYIEr0 KOHTPOJIA U
MIPOMEKYTOYHOM aTTECTALNKI
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[Tomemenue s XxpaHeHust v mpo- | Cremiaxu s XpaHeHUs] yueOHO-METOINYECKUX TOCOOU I
(GMIaKTHYECKOTO 00CTYKUBAHUS U y4eOHO-METOANYECKON TOKYMEHTAlluN
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