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1 HICXO/JTHBIE TAHHBIE 1 KOHEUHBIN PE3YJILTAT U3YUEHUS
JUCHUILIAHBI

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

[enpro n3y4eHus: TUCUUILIIUHBI SBIIIETCS 03HAKOMIIEHUE C OCHOBHBIMHM TE€XHOJIO-
TMYECKUMU Tporieccamu (popmooOpazoBaHusi U 00pabOTKH 3aroTOBOK MPHU M3rOTOBIIE-
HUU JieTayiei 3aaHHOM (OPMBI U KauecTBa C YYETOM MPUHIIMIIOB PAllMOHAIBHOTO M C-
M0JIb30BaHUSI MAaTEPUAJIOB.

1.2 3agauu IMCHHUILTHHBI

OCHOBHBIMM 33J]Ja4aMU U3YYCHUS JUCHUTUIUHBI SIBISIOTCS:

— A3YYEHUE TUMOBBIX TEXHOJOTUYECKUX MPOLIECCOB U3TOTOBJICHUS MTEYATHBIX Y3-
JIOB Y TI€YATHBIX IUIAT;

— OCBOEHHE OCHOB Pa3pabOTKHU TEXHOJOTHYECKHUX MTPOLIECCOB AJIEMEHTOB Y3JIOB U
ycTporctB OBM;

— U3y4YeHHE TpeOOBaHUM K TEXHOJOTUYECKON JOKYMEHTAIIMH Ha PA3IMYHBIX HTa-
nax pazpabotku coriaacHo ECT/I;

— IPUBUTHUE HABBIKOB Pa3pabOTKu U 0OPMIICHUS TEXHOJIOTHUECKHUX MPOIIECCOB
M3TOTOBJICHHUS IeTalIel U y3110B DBM;

— TIOJIyY€HHE HaBBIKOB BHIOOPA ONTUMAIILHOTO TEXHOJIOTHYECKOTO IIpoliecca, uc-
X051 U3 UMEIOLLIUXCS PECYPCOB U OTPAHUYECHUM.

1.3 Mecto aucuumjiuabl B ctpykrype OI1 BO

Juciurnnraa « TeXHOJIOrus KOHCTPYKIIMOHHBIX MaTE€pUAJIOB» BXOJHUT B COCTaB
4acTu, (opMUPYEMOI ydacTHUKaMH oOpa3oBaTebHbIX OTHOIIEeHUN broka 1, sBisercs
ANEKTUBHOM AUCUUIUIMHOM, ONPENEIAIONIEN €€ MPEAMETHO-TEMAaTHUYECKOE COIEPKAHNE
— HAPaBJICHHOCT.

1.4 O0beM QMCHUNJIMHBI M BUbI Y4eOHOM padoThl

O0BbeM TUCHUIUTMHBI (MOJIYIS) B 3a4ETHBIX €AMHHUIIAX C YKa3aHHEM KOJIMUeCTBa
aKaJICMUYCCKHX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO PabOTy OOYydYaroIIUXCs C TPero-
naBaresnieM (10 BUJaM YYeOHBIX 3aHSITHI) U HA CAaMOCTOSITENIbHYIO paboTy 00yJaronux-
Cs1 TIpeJicTaBlIeHBI B Tabue 1.1



Tabnuna 1.1, @ — O06bemM AUCUUTIINHBI (MOAYJIS) sl OYHON (POPMBI 0OYUESHHS

Bunsl yueOHoii paboThI

Camocmoamenvnaa paboma ooy-
yaiouezoca (6HeayoumopHasn pa-

ooma), 6 m.u.
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMS 0 IMCUHUILINHE

HpOHCCC HU3yUCHUA NUCHUILIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/Ie KOMHGT@HHI/Iﬁ,

peACTaBJISHHBIX B TabmuIe 1.2.

Tabnuua 1.2 — ®opmupyemMbie KOMIETEHIIUN

Kon
KOMIIE-
TCHIIUN

HaunmenoBanue KOMIICTCHIIUN

I/IH,Z[I/IKaTOpBI JOCTHUIXCHUS KOM-
MIETESHIINN

CpencrBa OlIeHKH

I[IK-6

CriocobeH pa3paboraTh TEXHO-
JIOTUYECKYI0O U HOPMATHUBHYIO
JIOKYMEHTAIUI0 HOBBIX TEXHO-
JIOTUYECKHUX OINEepalui Ipo-
[IECCOB TPOU3BOJCTBA MpHOO-
poB

N-1 px-6 [loHnmaeT npuHIUIIBI
¥ MEXaHU3M pa3pabOTKH TEXHO-
JIOTUYECKOW W HOPMATHUBHOMN
JIOKYMEHTAIIUU HOBBIX TEXHOJIO-
THYECKUX OIEpaIfii MPOIIECCOB
POM3BOJICTBA MPHOOPOB

TecTtupoBanue, yCTHBIN
OIIPOC Ha 3aHATUU

NN-2 ks PaspabareiBaeT Tex-
HOJIOTUYECKYI0 U HOPMAaTHBHYIO
JOKYMEHTAIIMI0 HOBBIX TEXHO-
JOTUYECKUX OIEepaIuii Mporec-
COB IPOM3BOJICTBA NPHOOPOB

Otuer no nabopatopHoit
pabore

N-3 nx-6. AHaIU3UPYyET TEXHO-
JIOTUYECKYH0 ¥ HOPMATHUBHYIO
JIOKYMEHTAllMI0 HOBBIX TEXHO-
JIOTMYECKUX OIEpalil Mpouec-
COB IIPOU3BOICTBA TPHOOPOB

3aueTr

K -7

CriocoOeH OCyIIeCcTBUTh BEI-
0op 000pyIOBaHUSA, TEXHOIO-
TUYECKON OCHACTKH MPOLECCOB
TIPOM3BOJICTBA MPHOOPOB.

NA-1 nx7 WUnentudunupyer u
KjIaccupuupyer  obopynoBa-
HHE, TeXHOJOTMYECKYI0 OCHACT-
Ky TIpOLECCOB HPOMU3BOACTBA
npruOoOpoB

TecTtupoBaHue, yCTHBIN
OIIPOC Ha 3aHATUU

UN-2 nk.7. AHanusupyet Bapu-
aHThl O0OOpYy/IOBaHUS, TEXHOJIO-
TMYECKOM OCHACTKHM IMPOLIECCOB
MIPOU3BOJICTBA TPHUOOPOB

Otuer o nabopatopHoit
pabore

UN-3 nk-7. Onpenenser o6opy-
JOBaHUCEC, TEXHOJIOTUYCCKYIO
OCHACTKY TIPOLIECCOB IPOU3BOJ-
cTBa NpubOpoOB

Otuer o nabopatopHoit
pabote

UN-4 k.7 CuHTE3upyer pelie-
HUE TI0 BBIOOPY 00Opy/OBaHUS,
TEXHOJIOTUYECKOM OCHACTKH
MIPOLIECCOB TPOU3BOJICTBA TPHU-
6opoB

3aueTr

K - 10

CnocobeH BBIOpaTh TEXHOJO-
THI0 M3TOTOBJIECHUS, pa3palboT-
Ky IpoeKTa Mmpuodopa WM €ro
HIIEMEHTOB

NI-1 nx10 Unentudummpyer u
KJIacCU(UIUPYET  TEXHOJIOTHUIO
U3TOTOBJIEHUsS] TMpubopa |/
€ro 2JIEMEHTOB

TecTtupoBaHue, yCTHBIN
OIIpOC Ha 3aHATUU

WN-2 px-10 AHATH3UPYET Bapu-
AHTBI TEXHOJIOTHH U3TOTOBJICHHS
npubopa U/WiK ero 3JeMEHTOB

Otuer o nabopatopHoit
pabote




N-3 nk-10 Ompenenser TexHO-
JIOTUIO H3TOTOBIICHUSI TMPUOOpa
H/WJIN €r0 JIEMEHTOB

OtyeTt no nabopaTopHOit
pabote

UA-4 nk-10 PaszpabarsiBaer mpo-
eKT Ipudopa W/WIK ero dJIeMeH-

TOB

3auer




2 COIEP XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa Q¥ CIHUILTHHbI

Conepkanue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 1O TeMaM (pasjesiam), ¢ ykas3a-
HUEM OTBEJICHHOT'O0 Ha HUX KOJIMYECTBA aKaJeMHYECKHUX YacOB U BUJIOB YUCOHBIX 3aH -
TUM MpUBEACHBI B Ta0mwuIe 2.1.

Taomuma 2.1 — Pa3nensl JUCHUIUIMHEBI ¥ BUIBI 3aHIATUN
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1 OcHoBHbIE NOHATHUSA, KIacCU(PUKAIUST KOHCTPYK- 12 4 - - 8
IIHOHHBIX MaTEPHAJIOB
2 3aroTOBUTEILHBIE ONEPAIUN 26 6 6 - 14
3 O6paboTka pe3aHueM 33,65 6 10 - 17,65
HTroro 3a cemectp 71,65 16 16 - 39,65
HNroro mo aucuumnjauHe (0e3 mpomexyTouHoii| 71,65 16 16 - 39,65
aTTeCTAlMHN)

2.2 2.2 Conep:xaHue pa3/ieyioB IMCHUNIMHBI (MOTYJIS)

1 OcHoBHBIE NOHATHUSA, KJIACCU(PHUKALMS KOHCTPYKIMOHHBIX MaTEPUAIIOB
Knaccudukanusa KOHCTpYKIMOHHBIX MaTepuaiioB. CBoiicTBa MetamuioB. Kiaccu-

(duKkaIms MeTaioB U cruiaBoB. YepHbie MeTasuibl. [{BeTHBIE METAIIIBL.

2 3aroTOBUTEIbHBIC ONEPAITUT
OO61mue npuHIUITE BEIOOpa 3aroToBKH. CrIoCOOBI M3rOTOBJCHUS OTIMBOK. JIuThe

B TICCYAHHO-TJIMHUCTHIE (POPMBI (JTUThE B 3eMint0). JluThe B 000s0uKkoBBIE (hOpMBI. JIn-
Th€ MO BBIIUIABIISIEMbIM MOJENsAM. JIuThe moa naBienreM. KOKWibHOE TUThE UK JTUTHE
B nocTosiHHbIe (opMbl. LleHTpobexxHoe nuthe. OOpaboTka MeTamioB gaBieHueM. Kos-
ka. ['opsiuast oObeMHas mrammnoBka. JluctoBast mramMmnoBka.

3 O6paboTka pe3aHuem
O0OpaboTka TOUEHUEM ITOBEPXHOCTEH 3aroToBOK. [ JTaBHOE MBUKCHHE, IBUKCHHC

nogaun. Pexxumel pesanust. Pexymuii unctpyment. O6paboTka Ha (hpe3epHBbIX CTaHKAX.
I'maBHOE nBHMIKEHUME, NBWXKEHME MOjadd. Pexxumel peszanus. Pexylinil MHCTPYMEHT.



O0paboTka Ha CTaHKaxX CBEPJIMIIBHOW Tpymnmbl. [ TaBHOE ABM)KEHUE, TBHKEHUE MOIAYH.
Pexxumpl pe3anus. Pexxymuii HHCTpyMEHT.

2.3 KypcoBasi padora (KypcoBoil IPOEKT)

He npenycMoTpeHO y4eOHBIM ITUIAHOM.



3 OLIEHOYHBIE MATEPUAJIBI 1 METOJIMYECKHUE PEKOMEH/IA-
L{IUH IO OCBOEHUIO JUCLUATIIMHBI

3.1 Conep:kaHue OLEHOYHBIX CPeIACTB M MX COOTBETCTBHME 3aILIAHMPOBAH-
HBIM pe3yJIbTaTaM 00y4eHHus

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
aucuuIuInHbl (Moayist). CoaepkaHue OLIEHOYHBIX MaTepUajioB TEKYIIEro KOHTPOJIS
npeacTaBieHo B Tabuie 3.1.

Tabnuna 3.1 — OneHoYHbIE MaTepUANbl TEKYIIETO KOHTPOJIS

Kon u unaukarop

.. | HaumenoBaHue OLICHOYHOIO CPEICTBA TEKYILErO KOH-
Bunapl yueOHBIX 3aHATHN H pel yH AOCTHKCHMS KOM-

TpOJIA MMETEHIIUU

Jlexuun TectoBble 3a/1aHUs TEKYIIET0 KOHTPOJs o TpeMm pa3- |[1K-6.1

JieJlaM TUCLMIUIMHBI, YCTHBIM ONPOC Ha 3aHATHH [K-7.1
I1K-10.1

Jlaboparopubeie paboThl |Bompocs! k 1a00paTopHBIM paboTaM I1K-6.2
IK-7.2
I1K-10.2

CamocrositensHast pabo- |Bompock! a1t caMOnoAroTOBKU, TECTUPOBAHUE IK-6.1, T1K-6.2,
Ta I1K-6.3

IK-7.1, I1K-7.2,
IK-7.3

IK-10.1, TTK-10.2,
I1K10.3

TunoBele KOHTPOJBbHBIE 3aJaHUS WM MHBIE MaTepualibl, HEOOXOIUMBIE Jis
OLICHKM 3HAaHUW, YMEHUMW, HABBIKOB U (WJIM) OMbITa JEATEIbHOCTH, XapaKTEPU3YIOIINE
npouecc (HOpMUPOBAHMS KOMIIETEHIIMI B XOJI€ OCBOEHUS 00pa30BATENbHOM MpPOTrpaMm-
MBI.

[IpuMepbI TECTOBBIX 3aJaHNUI TEKYIIETO KOHTPOJIS:

1. TBepmocTh 3T10:
A) CniocoOHOCTh MaTepHalia CONPOTUBIISITHCS Pa3pPyLICHUIO MO JAEUCTBUEM BHEIIHHMX
CuJI,
b) CnocoOHOCTh MaTepHuasia OKa3bIBaTh CONPOTHUBIICHUE MPOHUKHOBEHHUIO B HErO ApY-
roro, 0oJjiee TBEPAOTO TeNa;
B) CnocoOHOCTh MaTepuana, HE pa3pyliasch, U3MEHITh (pOpMy MOJ HArpy3kou U co-
XPaHSTh €€ MOCie MPEeKpaLeHUs JeHCTBUS Harpy3Ku;
I') CriocobHOCTE MaTepuaia, He JoMaThCs NP yaapax.

2. K TeXHOJIOTHYECKUM CBOMCTBaM METAJIJIOB OTHOCSITCSI:
A) TBeproCTh, MPOYHOCTD, MNIACTUYHOCTb.
b) Koaddpunuent nuueitHoro pacumpenus, 3JeKTPONPOBOJHOCTb, TEIJIONPOBOAHOCTbD,
HaMarHM4MBaeMOCTb, YJeIbHas TEIUIOTa IUIABICHUS, KOYPPUIUEHT TPEHHUS.
B) KuakortekyuecTtb, ycajaka, KOBKOCTb, CBapHBaHHUE.




I') X1agHOIOMKOCTB, KapOCTOUKOCTh, U3HOCOCTOMKOCTD.

3. I'u6ka 770:
A) Ilpouecc mpugaHus 3aroTOBKE KPUBOJIMHEWHON (OPMBI HIIM M3MEHEHHUE KPUBU3HBI
3arOTOBKU;
b) [Ipomecc yBenuueHus nepuMerpa nornepeyHoro CEUeHus 3aroTOBKM KOHUYECKHUM TTY-
AHCOHOM;
B) Ilpomecc mectHOrO AepopMUpOBaHUS 3arOTOBKH Uit oOpa3oBaHUs penbeda B pe-
3yJbTaTe YMEHbIIICHUS TOIIINHBI 3aTOTOBKU;
I') Tlponiecc ymeHbIIEHUS] TEPUMETPA MOMEPEUHOIO CEUEHHUs 3arOTOBKM KOHUYECKUM
IyaHCOHOM;

4. Kax Ha3bpIBaeTcs onepanus, n300pakeHHas Ha PUCYHKE:
A) Bricajka.
b) Beitskka.
B) Pazpnaua.
I') 'ubka

5. Pa3nauga sto:
A) Ilporecc yBenuueHHs MEpUMETpa MOMEPEYHOTO CEUCHHUS] 3arOTOBKM KOHUYECKUM
IIyaHCOHOM;
[Tponecc yBennueHus: mepuMeTpa MONepeyHOro CEYCHHs 3arOTOBKM KOHUYECKUM ITyaH-
COHOM.
b) Ilpouecc yBenuueHus nepuMeTpa MOMEPEeUHOro CEYeHUsI 3aroTOBKM KOHUYECKUM ITy-
AHCOHOM;
ITporecc 06pazoBaHms TOJION JETaIN U3 INIOCKOM UJIN TTOJIOM 3aTOTOBKH.
B) Ilpouecc yBenmyeHuss nepuMeTpa MOMNEPEUYHOTO CEUEHHS] 3arOTOBKH KOHHYECKUM
MTyaHCOHOM;
ITponecc o6pazoBanust 6opTa (TOPIOBUHBI) BOKPYT OTBEPCTHS B 3aTOTOBKE.

[Tpumepsl TeEM YCTHBIX OMPOCOB HA 3aHSATHUSX:
1. OcHOBHBIC TOHATHUSA, KJIACCU(PUKAIIASI KOHCTPYKIIMOHHBIX MAaTEPHAIIOB
2. 3arOoTOBUTENIHHBIC OTICPAITHH.
3. JIuTbe MeTamios.
4. O6paboTKa TaBICHUEM.
5. O6paboTka pe3aHuem
6. TokapHas 06paboTKa.
7. O6paboTKa Ha CBEPIUIBHBIX CTAHKAX.
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8. PexuMel pe3aHusl.

BOHpOCBI K J'Ia60paT0pHI)IM pa60TaM IMPUBCACHLI B MCTOANYCCKUX YKA3AHHUAX I10
BBIIIOJTHCHUIO COOTBCTCTBYIOIIUX J'Ia60paTOpHBIX pa60T.

[IprMepbl BOITPOCOB JIJIs CAaMOTIOITOTOBKH
1. Yto Takoe nuthe?

2. Knaccuduxkarus cranei.

3. Jly1st 9ero MpuMEHSIOTCS Cephle UyTYHBI?
4. Yto Takoe TBEpAOCThH?

5. Yto Takoe I1acTUIHOCTE?

[TonHBIM KOMIUIEKT KOHTPOJIbHBIX 3aJaHUM WM HMHBIX MaTepuagoB, HEOOXOIH-
MBIX JIJI1 OLICHMBAHUS PE3yJbTaTOB OOYYEHUS IO IUCHUILIHHE (MOMAYJIIO), MPAKTUKE
XpaHuTcs Ha Kadeape-pa3padoTynke B OyMaXHOM WK AJIEKTPOHHOM BHUJIE.

3.2 Coaep:xaHue OLCHOYHBIX MATEPHAJIOB IIPOMEKYTOYHOM aTTEeCTAIUU

[TpomexyTrouHass aTTectauus oOecleYrBaeT OICHUBAHHE IPOMEKYTOUHBIX/
OKOHYATEJIbHBIX PE3YyJbTAaTOB 00YUYEHHUS MO TUCHUIUIMHE.
JJ1s OLIEHKH CTENEeHU c(hOPMUPOBAHHOCTU KOMIIETEHIII UCTIOIB3YIOTCS OLIEHOY-
HbIE MaTepUaJIbl, BKIIFOYAIOILIUE TECTOBBIE 33/IaHUSI U KOHTPOJIbHBIE (IK3aMEHALIMOHHBIE)
BOITPOCHI.
TecToBbIe 3a1aHUsI IPEACTABISAIOT COOOM COBOKYMHOCTh TECTOBBIX BOIIPOCOB Te-
KYLIEro KOHTPOJIS MO YHUCTY TEKYIIUX aTTeCTALUM.
[IprmMepbl TECTOBBIX 3aJaHUN POMEKYTOUHOU ATTECTALIAN:
1. TBepmocTs 370:
1. CnocoOGHOCTh MaTepuana COMPOTUBIATHCS Pa3pyLICHUIO MO JAEHCTBUEM BHEIIHUX
CHII.
2. CnocoOHOCTh MaTepHuaia OKa3bIBaTh COMPOTUBIIEHNE IPOHUKHOBEHHUIO B HETO APYTroO-
ro, 0oyiee TBEPAOTO Tela.
3. CnocoOHOCTh MaTepHalia, He pa3pylliasch, U3MEHATh (GOpMYy MOJ HArpy3kKoul U co-
XPaHSTh €€ MOCJe NPEeKPALEHUs JEHCTBUS Harpy3KHU.
4. CnnocoOHOCTh MaTepuala He pa3pyliaThCs Mo ACHCTBUEM y1apoB
2. ITpouHoCTSH 3TO:
1. CnocoOGHOCTh MaTepuana CONMPOTUBIATHCS Pa3PYLICHUIO MO JAEHCTBUEM BHEIIHUX
CHII.
2. CriocoOHOCTh MaTepHalia OKa3blBaTh COMPOTUBICHUE TPOHUKHOBEHHIO B HETO JIPYTrO-
ro, Ooyiee TBEPAOTrO Tela.
3. CrocobHOCTh MaTepualia, He pa3pyliasch, U3MEHATh (GOPMY IOJ] HArpy3KOdW M CO-
XPaHSTh €€ MOCJe NPEeKPALEHUs JEHCTBUS Harpy3KHu.
4. CriocoOHOCTh MaTepuralia He pa3pyliaThCs Mo ACHCTBUEM yIapOB
3. [InacTUYHOCTH 3TO:
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1. CnocoOHOCTh MaTepuana COMPOTUBIATHCS PA3PYIICHUIO IO JCHCTBUEM BHEIIHUX
CUII
2. CnocoOHOCTh MaTepualia OKa3blBaTh CONPOTUBIICHUE TPOHUKHOBEHUIO B HETO JAPYTO-
ro, 0oyiee TBEPAOTO Tea
3. CnocoOHOCTh MaTepualia, He pa3pyliasich, U3MEHATh (HOPMY MO Harpy3Kou U Co-
XPaHSATh €€ MOCIe MPEKPAIECHUS ICHUCTBUSI HATPY3KU
4. CnnocoOHOCTh MaTepualia He pa3pyIaThCs MO ACHCTBUEM yIapoOB

4. K TEXHOJIOTUYECKUM CBOMCTBAM METAJJIOB OTHOCSITCSI:
1. TBepaoCTh, MPOYHOCTD, MIACTUYHOCT.
2. KoapdunmeHT auHEeHHOTO pacIIMpeHHs, dJIECKTPOIIPOBOAHOCTD, TEIUIONPOBOAHOCTD,
HaMarHUIMBaeMOCTh, YeIbHas TEIUIOTa TUTaBICHUS, KOA(PGUITUSHT TPEHUS.
3. KugkoTtekydecTs, ycajaka, KOBKOCTb, CBapvBaHUE.
4. X1aTHOJIOMKOCTb, )KapOCTONKOCTh, U3HOCOCTOMKOCTb.

5. K pu3nuKo-XxMMUYECKUM CBOMCTBAM METAJIJIOB OTHOCSITCS:
1. TBeprocTh, MPOYHOCTH, INTACTUYHOCTD.
2. KoappuuneHT amHEeHHOTO pacIIUpeHUs], SJIEKTPONPOBOJHOCTh, TEILIONPOBOAHOCTD,
HaMarHU4YMBAEMOCTb, YeIbHas TEIUIOTA TIaBIeHUs], KOAGUITUEHT TPEHUS.
3. XKuakorekyuyecTb, ycajaka, KOBKOCTb, CBAapUBaHUE.
4. X1aIHOJIOMKOCTb, )KapOCTONKOCTh, U3HOCOCTOMKOCTb.

6. K MexaHn4eCKHUM CBOKMCTBAM METAJIJIOB OTHOCSITCS:
1. TBeprocTh, MPOYHOCTH, ITACTUYHOCTD.
2. KoadduimeHT TUHEHMHOTO pacIIupeHusi, AIEKTPOIPOBOIHOCTD, TEILIONPOBOIHOCTD,
HaMarHUYMBaeMOCTb, Y/eIbHas TEIUIOTa TUTABJICHUS, KOO(PPUIIUEHT TPCHHUS.
3. XKuakorekyuyecTb, ycajaka, KOBKOCTb, CBapUBaHUE.
4. X1aJHOIOMKOCTb, )KapOCTOUKOCTh, U3HOCOCTOMKOCT.

7. K 3KCIUTyaTallMOHHBIM CBOMCTBAM METAJIIOB OTHOCATCS:
1. TBepnocTh, MPOYHOCTH, ITACTUYHOCTD.
2. KoadduimeHT JTUHEHHOTO pacUIupeHusi, HIEKTPOIPOBOIHOCTh, TEIIOMPOBOIHOCTD,
HaMarHUYMBAEMOCTb, YAE/IbHAs TEIUIOTA TUIaBAeHUS, KOA(POUIIUEHT TPEHUS.
3. )KunkorekydecTs, ycaaka, KOBKOCTb, CBapUBaHUE.
4. X1aJHOIOMKOCTb, )KapOCTOUKOCTh, K3HOCOCTOMKOCT.

8. UyryH 3t0:
. CrinaB skenesa ¢ yriaepojom, coaepkaituii 6omnee 2,3% yriepona.
. CrinaB kene3a ¢ yriaepoaom, coaepxaiuid 1o 1,8% yrnepona.
. CrninaB xene3a ¢ yriaepoaoMm, coaepxamuii ot 1,8% no 2,3% yraepona.
. CninaB xenes3a ¢ yriiepoaom, conaepxauuii ot 1,0% mo 2,0% yrnepona.
9. Crans 310:

. CrinaB skenesa ¢ yriaeposom, coaepkaituii 6omnee 2,3% yraepona.
. CrinaB kenesa ¢ yriaepoaom, coaepxamuid 1o 1,8% yrnepona.
. CrinaB kenesa ¢ yraepoaom, coaepxamuii ot 1,8% no 2,3% yrnepona.
. CninaB xenes3a ¢ yriepoaom, conaepxauuit ot 1,0% no 2,0% yrnepona.

A W N —

A W N —
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10. Msarkuii miacTUYHBIA METAII PO30BATO-KPACHOTO 1[BETA, 00JIaJAIOUINI BBICO-
KOM 3JIEKTPONPOBOHOCTHIO, TEIJIONPOBOJHOCTHIO, KOPPO3UMHOW CTOMKOCTBIO 3TO!
1. Menb
2. JlatyHb
3. JlropamoMuHui
4. bponsa

[TprMephl KOHTPOJIBHBIX BOIIPOCOB:
1. OOuue npuHIMIBI BEIOOPA 3aroTOBOK. CrIOCOOBI U3TOTOBJICHUS OTJIMBOK.
2. JIuTbe B IECUaHHO-TIIMHUCTHIE (POPMBI (JINTHE B 3€MITIO), TUTHE B 000TOUKOBBIC
bopMBI.
3. JIutbe 1o BHITLIABIAEMBIM MoOJeisIM. JIuThe nmoa naBinenuneM. LlenTpobexxHoe TuThe.
4. O6paboTka MeTauioB aaBiaeHueM. KoBka.
5. N'opsiuast oObeMHas mrammnoBka. LlITamMnoBka B OTKPBITBIX U 3aKPBITHIX IITAMITAX.
BriaaBnuBanue, Beicaka.

3.3 Onenka ycneBaeMOCTH 00y4aIOIUXCS

Texymuii KOHTPOJIb YCIICBAEMOCTH M IPOMEKYTOYHAsT aTTECTAIMS I10 JIHCIIH-
IUIMHE OCYIICCTBJISACTCS B COOTBETCTBUU C OayUIBHO-PEHTHHIOBOKM cucteMoit mo 100-
OaJTbHOM 1IKaje. baibHbIE OLIEHKHU JUISl KOHTPOJIBHBIX MEPOIIPHUATHH MPE/ICTABICHBI B
tabnuie 3.2. [lepecueT cymmbl 0auioB B TPAJUIIMOHHYIO OIICHKY IPEJICTaBJICH B Ta0-
aure 3.3.

Tabnuua 3.2 — bajuibHbIE OLICHKHU JJIs1 KOHTPOJIbHBIX MEPOIPUATUI

MaxkcumanbsHbIA MaxkcumanbHbIA MaxkcumanbHbIN
HaumeHnoBaHue KoH- Bcero 3a ce-

0aJlT HA TIEPBYIO Oas 3a BTOpYI0 | 0asut 3a TpeThIo at-

TPOJBHOTO MEPOIPUSATHUS MecTp
aTTECTAlMIO aTTeCTAlHIO TECTALUIO
6 cemectp

TectupoBanue 5 5 5 15
Y CTHBIN ONpPOC Ha 3aHs- 3 4 4 11
TUU
Otuer o mabopaTopHOI - 12 12 24
pabore
Hroro (MakcuMyM 3a 8 21 21 50
TIePUOJT)
3auer 50
Hroro 100
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Tabmuma 3.3. llkana olleHKH Ha MPOMEXYTOYHOW aTTeCTalluu

Bripaxkenue B Oamiax

CroBecHOE BBIpKEHHE
npu popMe MPOMEKYTOUHOH
aTTECTAINH - 3a4ET

CiioBecHOE BBIpayKeHHE
pu (hopMe MPOMEKYTOUHOM
aTTECTAINH - YK3aMEH

ot 86 10 100 3auTeHo OTanyHO

ot 71 mo 85 3auTeHo Xopomio

ot 51 o 70 3auTeHo Y 10BIETBOPUTEIBHO
1o 51 He 3aureno He ynosnerBopuresnbHoO
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4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YueOHO-MeTOANYECKOE " uH(pOpMaALIMOHHOE o0ecrneuenue
JTUCIHHUILINHBI
4.1.1 OcHoBHas JIUTEpPaTYypa

1. TexHonorusi KOHCTPYKIUOHHBIX MaTEpHANIOB: yueOHOE rmocodue isi By30B /
M. C. KopsitoB [u ap.]; moa peaakuueit M. C. KopsiToBa. — 2-¢ u3j., nepepad. u 1011, —
Mocksa: UznarensctBo FOpaiit, 2020. — 234 c. [OnekTpoHHsbiil pecypce| — Pexxum no-
cryna: https://urait.ru/bcode/454416.

2. 'opoxos, B. A. Marepuans! u ux texnonoruu: yueOnuk / B. A. T'opoxos, H. B.
bensaxos, A. I'. Cxuptnamze. — Munck: HoBoe 3nanwme, [0. 1.]. — YacTts 1 — 2014. — 589
c. [DnexTponnsIit pecypc] — Pesxxum nocryma: https://e.lanbook.com/book/49450.

3. 'opoxos, B. A. Matepuans! u ux texnonoruu: yueonuk / B. A. I'opoxos, H. B.
bemsikos, A. I'. Cxuptnanze. — Munck: HoBoe 3nanue, [0. r.]. — Yacts 2 — 2014, — 533
c. [Dnexrponnslii pecypc] — Pexxum noctymna: https://e.lanbook.com/book/49451

4.1.2 lonojHUTeIbHAS JIUTEPATyPA

1. CxBopuoB, B. ®@. TexHonorus KOHCTPYKIIMOHHBIX MaTepraioB. OCHOBBI pas-
MEpHOTO aHanu3a: yuyeOHoe mocodue nis By3oB / B. ®@. CkBoproB. — Mocksa: U3na-
tenbcTBO [Opaiit, 2020. — 79 c. [OnexkTpoHHBIM pecypc| — Pexum nocrymna:
https://urait.ru/bcode/451307.

2. bep, B.W. Texnonorus aucToBoi mramMnoBkH: y4ueb. mocoodue / B. U. bep, C. b.
CunenvHukos, P. E. Cokonos, E. B. IBanoB. Kpacnosipck: Cub. dpenep. yu-t, 2012. —
168 c. [DnexTponHbIi pecypc] — Pesxxum moctyma:
https://e.lanbook.com/book/45716#book _name.

3. boronyxos, C.1. TexHOJOrHYeCKHEe MPOLECChl B MAIIMHOCTPOEHUU: YUEOHUK
st By3oB / C. U. boroayxos, E. B. bounapenko, A.I'. Cxuptnanze, P. M. CyneiimaHos.
M.: Mammnoctpoenue 2009. — 640 c. [DnexkTpoHHbIi pecypc| — Pexum goctyna:
https://e.lanbook.com/book/763#book _name.

4.1.3 MeTtoanueckas JIUTEpaTypa K BbINOJIHEHHU IO
NMPAKTHYECKUX U/WIHN JIa00OPATOPHBIX PadoT

1. Meronuueckue yka3zaHus 1o JabopaTopHBIM pabdoram mo mucturmmae «Tex-
HOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEpPHAIIOB» B JJIEKTPOHHOM BHUAE (MECTO XpaHEHUE —
oudmmoreka YO KHUTY-KAN).

4.1.4 Ilepeyenbr MHGPOPMALMOHHBIX TEXHOJIOTHI, HUCHOJb3yeMbIX NPH OCY-
IIECTBJIEHUH 00Pa30BaTEILHOIO NMPOLECCA M0 AUCHUIIINHE (MOLYJII0)

Opranu3oBaHO B3aUMOJIEMCTBUE OOYYalOIIErocsl U MPEnoaaBaTeNs ¢ UCHOJIb30-
BaHHMEM DJICKTPOHHOM MH(OpMalMOHHO-00pa3oBarenbHoM cpenpl KHUTY-KAU.
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1. TykrapoBa B. B. «TexHOIOrus KOHCTPYKLIMOHHBIX MaTE€pPUAIOB)» [DIEKTPOH-
HBI pecypc]: Kypc AUCTAaHIMOHHOTO OOy4Y€HHMsI 10 HANpaBJICHUIO MOJTOTOBKU Oaka-
naBpoB 12.03.01 «IIpubopoctpoenue» / KHUTY-KAU, Kazans, 2018 — Jloctym mo Jio-
TUHY U MIapoJIIo. URL.:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_403237_1&course_id=_15685 1&mode=reset

Wnentuduxatop kypca: 20_Chistopol KP_vvtuktarova TKM

4.1.5 Ilepeuennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHUKAINMOHHOH CETH
«/HTepHeT», NpodecCHOHAIBHBIX 023 JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIX CH-
CTeM, MCIOJIb3YyeMbIX MPHU OCYILIECTBJIEHHMH 00pPa30BaTeJbHOr0 Mpouecca mo Juc-
HUIJInHe (MOIYJIIO)

1. DnexTpoHHO-O0MOIMOTEYHAs cucTeMa yueOHoM u Hay4dHou nuTepaTtypsl. URL:
https://e.lanbook.com/.

2. DIEKTPOHHO-OMOIMOTeYHasl cucTeMa ydeOHol 1 HayuyHO# ysutepaTypsl. URL:
http://znanium.com/.

3. DIeKTpOHHO-0MOIMOTEeYHasi cucTeMa yuyeOHoM U HayuHo# sutepaTypsl. URL:
https://urait.ru/.

4. Hayuno-texuuueckas ouomuoreka KHUTY-KAUW. URL: http://library.kai.ru/.

4.2 MarepuaJibHO-TeXHUYECKOe o0ecneyeHne TUCHUILUIMHBI (MOIYJIsl) M Tpe-
O0yeMoe nporpamMMHoe odecrneueHue

Onucanve MaTepUATBHO-TEXHUYECKOW 0a3bl M MPOTPAaMMHOTO OOCCIICUCHHS, He-
00X0MMOTO JJIS OCYILECTBICHUSI 00pPa30BaTEIHLHOTO Mpollecca Mo JUCHUIUIUHE (MOAY-
JI10) MPUBEACHO COOTBETCTBEHHO B Tabnunax 4.1 u 4.2.

Tabnuna 4.1 — MarepuanbHO-TEXHUYECKOE 00ECTIeYeHUE TUCIIUIUIUHBI (MOJTYJIs)

HaumenoBanue yueOHOM ayau-
TOPHH, CIIELMAITA3UPOBAHHON
nabopaTtopuu

[Tepeuens HE0OX0AMMOTO 00OPYIOBA-
HUS U TEXHUYECKHUX CPEJCTB O0yUeHUS

HanmenoBanune Bunia
yueOHBIX 3aHATUI

JIeKIIMOHHEBIE 3aHATHS VYuebHas aymutopus Juisi IpoBe-|YueOHas MeOeb: CTOJbI, CTYIbS IS
JIEHUS 3aHATUH  JIEKIIMOHHOTO|00YUYaIOUIUXCs; CTOJ, CTY JUIS MPerno-
THUMA, KOHCYJbTAI[MH, TEKYIIEro|aaBaTens, JOCKaA.

KOHTpPOJI, MPOMEXYTOYHON aT-|AyIuTOpus, OCHAIIEHHAs KOMILJIEKCOM
TecTaluu TEXHUYECKUX CPENICTB 00yueHus (Ipo-
€KTOp WM MHTEPAKTUBHAS JIOCKA,
KOMIIBIOTEP, CHCTEMA 3BYKOBOTO CO-
MIPOBOXKICHUSI OTOOpaKaeMbIX BHJICO-
MaTEepUajoB).

JlaGopatopusble 3aHaTuss  |[KoMIbIOTEpHBIH Ki1acc VYuebHas meOenb: CTOJbI, CTYNbS AT
00y4aroIuxcs; CTOJ, CTYJ I IPEero-
JlaBarels, J0CKa.

Aynuropus, ocHameHHas [19BM,
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00bpenuaeHHbix B JIBC ¢ BEIXOZOM B
WNHuTtepHer

TOpUS

CHGHI/IaJ'II/ISI/IPOBaHHaH

nabopa-

VYyeOHas MmeOeIb: CTOMBI, CTYJIbS IS
00y4JarOIIUXCs; CTOMN, CTYJ ISl IPETio-
JlaBaTess, JOCKa.

Aynuropusi, ocHaieHHasi ppe3epHbIM
crankoM ¢ YITY Reabin, TokapHsblii cTa-
Hok ¢ UITY Reabin

CamocrosTenbHas pa60Ta Ay,Z[I/ITOpI/IH I CaMOCTOATCIIb-

HOU paboThI

bubnuoTteunslii HoH: IEYaTHBIC U3/1a-
Hust u ObC

pabouune mecra, obopyaoBanusie [[I9BM
¢ BeIxoaoM B untepHeT (Wi-Fi), MOV,
PUHTEP

Tabmuma 4.2 — JlunieH3nOHHOE W CBOOOJIHO pachpoCTpaHsIeMOe POrpaMMHOE oOecrie-
YeHHE, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOJICTBA, MCIOIB3YEMOE MPHU OCYIIECTBIIEC-
HUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILITUHE

No FHauMeHOBAHHE POrPAMMHOL0 [IpouzBoaurenn Crnioco6 pacripocTpaHeHus
(JIMIIEH3UOHHOE WJIA CBO-
/1 o0ecrieyeHus
00/THO pPacIpPOCTPaAHIEMOEC)
1 Microsoft Windows JInnen3nonHoe
2 Microsoft Office JIuneHsnonHoe
3 |SprutCam JluneH3nonnoe
4 KOMIIAC-3Dv17 Jlunen3nonHoe
5 |SprutCam JluneH3nonnoe
6 ArtSoftMach 3 JIuneHsnonHoe
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5 OCOBEHHOCTM PEAJIM3ALIAU JUCLHUATUIMHBLI (MOIYJIST) 1JIS
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/IOPOBbLSI 1 UHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOKHOCTSIMU 3JIOPOBBSI 1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOT0 Pa3BUTHSI, UHIAUBUIYAIBHBIX BO3MOXKHOCTEM M COCTOSIHHS 3/I0POBbS Ta-
KHX 00yYaroIuxcsl.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U UHBAJIHUJIOB Op-
TaHU3YETCSl KaK COBMECTHO C IPYTUMHU OOYJArOITUMUCS, TaK U B OTACIBHBIX TPYIIaX.

Jnst au1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M MHBAJIUJIOB MpEy-
CMOTPEHBI JOTIOTHUTEIIbHBIC OIICHOYHBIE MaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENBHBIE MaTepUabl OUEHUBAHMS JIJIS JIUL] C OTPAHUYEHHBIMU

BO3MOKHOCTAMHA 300POBbA 1 HHBAJIMIOB
Buabl 1omoMHUTENBLHBIX OLICHOYHBIX Ma- (DOpMBI KOHTPOJIAA U OLICHKHU

Kareropuu obyuatomumxcs

TEpUAJIOB pe3yJIbTaTOB O0YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IpenMyIecTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHI MCHHas IMPOBCpPKa

K 3a4eTy (dK3aMeHy)

C HapyuieHMsIMM 3peHUs | Y CTHBIN onpoc 1o TepMuHam, codbeceno- | [IpenmyniecTBeHHO ycTHas
BaHHE MO BOMPOCAM K 3a4eTy (9K3aMeHy) | mpoBepKa (MHIUBUIYaIbHO)

C HapyuieHusiMH onopHO- | PerieHue qUCTaHIMOHHBIX TECTOB, KOH- | IIpenMyliecTBeHHO nucTaH-

JIBUTATENILHOTO ammapara |TpojbHbIE pabOThI, MMChbMEHHBIE CAMOCTO- LIMOHHBIMHU METOAAMHU

SATeJIbHBIE Pa0OTHI, BOIIPOCHI K 3a4eTy (9K-
3aMeHYy)

st uir ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAJIUIOB TIPEIy-
CMaTpUBAETCs JOCTyMHas QopMa TMPEeAOCTABICHUS 3aJaHUN OIICHOYHBIX CPEJCTB,
HaIpumep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI U WHBAJIWJIAM YBEIMYHBA-
€TCsl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. JIJIsi Takux oOydaro-
IUXCSl TIPeAyCMaTpuBaeTcs AOCTyHas popMa MpeIOCTaBICHUSI OTBETOB Ha 3a/IaHMs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.
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[Tpyn HEOOXOAUMOCTH ISl JTUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSI U
MHBAJIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET IIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4ebHO-MeToANUEeCKIE MaTEPHAIIbI I CAMOCTOSITEIbHON U ayIUTOPHOU PabOTHI
oOy4Jaronuxcs U3 4ucia JUIl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI U MHBAJIU-
JIOB TPENOCTABISIIOTCA B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYEHUSM UX 370pPOBbS U
BOCIIPUSTHS MHGOPMALIUH.

OcBoeHME NUCIUIUIMHBI (MOIYJs) JIMIIAMU C OTPAHMYECHHBIMH BO3MOXKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHUs 00-
IIEr0 U CEIUAILHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTrypbl, MYJIbTUMEAUNHBIX CPEICTB U JPYTUX
TEXHUYECKUX CPEACTB Ipuema/nepenaun yueOHoW nHpopMaluu B JOCTYIHBIX (opMax,
MOOMJILHOM CUCTEMBI MPEMNoIaBaHus JJIsi 00y4YarouMXcs ¢ UHBATUAHOCTBIO, TIOPTATHUB-
HOM MHIIYKITMOHHOW CUCTEMBI. Y4eOHasi ayIuTOpHUs, B KOTOPOH 3aHUMAIOTCS 00y4aroIIy-
€Csl C HapyIICHUEM ClTyxa, 000py/1I0BaHa KOMITBIOTEPHOM TEXHUKOM, ayIMOTEXHUKOU, BU-
JNEOTEXHUKOU, SJIEKTPOHHOU TOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHsATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JIEKIIMOHHBIX M YU€OHBIX ayJIUTOPUSIX BO3MOKHOCTH MPOCMOTpA y1a-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WM Cliaiijla Ha dKpaHe) MPU MOMOIIU
BUJICOYBEJIUUUTEIEH JJIs1 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYYAIOMIMMHCS € HAPYLIEHUAMH OINOPHO-ABHUIATEILHOI0
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOMCTBA BBOJAA MH(MOPMALIUU U APYTrUe
TEXHUUYECKUE CpeJICTBa MpueMa/mepenaun yuyeOHONH HMHQOpMaIuu B JOCTYIHBIX (HOp-
Max, MOOMJIBHOM CUCTEMBbI 00YUYEHUSI JIs JIFOJIEN C MHBAMIHOCTHIO.
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