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PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
Pasnean! paGoueil nporpamMmsl
Ilenu ocBoeHus AucHUILINHBL. [lepeueHb MIaHUpyeMBbIX Pe3yIbTaTOB 00y4EHUSI.
MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.
CrpykTypa u coliepKaHue AUCHUIUINHBL.
[lepedyenp yueOHO-METOIMUECKOr0 00ECTIeUEHHS U CAMOCTOSTENIbHONW PabOoThI
oOyyaromuxcs M0 AUCLHUILINHE.

bl e

5. ®DoH/ OIICHOYHBIX CPEICTB JAJIS MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yUJaroIUXCs 110

IUCILIUILINHE.

6. IlepeyeHb OCHOBHOM M JOMOJHUTEIHHON y4eOHOH JTUTEepaTypbl, HEOOXOAUMOMN Il OCBOCHUS

JHCIHATIIHHEL

7. TlepedeHb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAMOHHON cetn « THTepHET»,

HEOOXOIMMBIX IJIS1 OCBOCHUS TUCIIUILINHEL.

MGTO,Z[I/I‘-IGCKI/IG yKaBaHI/IH JJIs 06yan0H1ch;1 II0 OCBOCHUIO JUCIIUITJINHBI.

9. Ilepedernr HHGOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX TIPH OCYIIECTBICHHHI
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS OCYIIECTBICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.

S

IIpunioxenns k padodeii nporpaMmme JMCHUIIIHHBI
[Tpunoxxenue 1. AHHOTaNMs pabodei MporpaMMBbl
[Tpunoxenue 2. [Ipukpennennsie (aiabt

ITporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmMu CYOC HUY MAMU, pazpaGoranHoro Ha

ocHoBe ®I'OC BO no nampasnenuto 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUHA MaTEPUATIOB

ABTOpPBI IPOIPAMMBI:

ITnmenos C.C.

3aBenyroumii odecneunBatomiet kapeapoi

TAOM

[Iporpamma ono6pena:

3aBeayronuii Beimyckatomei kapeapoit TAOM  JlupekTop BhImycKaromero grimana
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1.

HEJX OCBOEHUA TUCHUIIJIMHBIL. IEPEYEHD IIJIAHUPYEMbBIX
KOMIIETEHIIUU U PE3YJIbTATOB OBYUYEHMUSI.

Ienbro ocBoeHMst qucHUILIMHB COBPEMEHHBIE MATEPUAIIbl M TEXHOJIOTUU SIBJISIETCS JOCTHIKEHUE
CIIEAYIOIUX pe3ynbTaToB ocBoeHus1(PO):

N HIndp Pe3yabTaTt 00yueHust

1 3-1(ITK-4) 3HaTh COBPEMEHHBIE TEXHOJOIMM OLIEHKM KadecTBa MAaTEpHaliOB U U3JENUN U NPOLEAypHI
cepTuduKaIu

2 3-1(TIK-11) 3HaTh TpPeOOBAHHUS TEXHOJOTUYHOCTH, JKOHOMHUYHOCTH, HAAEKHOCTH U JOJTOBEYHOCTH,
9KOJIOTHYECKUX TMOCITEICTBHA WX MPUMEHEHHS MPH MPOEKTHPOBAHUH BBHICOKOTEXHOJIOTHYHBIX
IIPOLIECCOB

3 V-1(ITK-4) YMeTh ompenenath (Qu3nvecKhue, XHMHUYECKHE, MEXaHHYECKHE CBOMCTBA MaTepualoB IpH
Pa3NUYHBIX BUJIAX MCIBITAHUN

4 V-1(TIK-11) | YMeTp npoBOAWTH BHIOOp MaTepualioB Ml 3aJaHHBIX YCJIOBHH OJKCIUIyaTallMd C Y4YeTOM
TpeOoBaHUI Ha/Ie)KHOCTH M JJOJITOBEYHOCTH, SKOHOMUYHOCTH

5 B-1(ITK-4) Bragetp MeToaMu IIAHUPOBAHUS W MPOBEICHUS U3MEPUTEIBHBIX YKCIIEPUMEHTOB, BBIOOpa U
HCTIONB30BaHUSI METOAOB 00pabOTKH 3KCIEPHMEHTANBHBIX JaHHBIX M OLEHKH Pe3yIbTaTOB
9KCIEPUMEHTOB

6 B-1(IIK-11) Brnagerp 3HaHMSAMU 10 OLEHKE HAJEKHOCTH, JOJTOBEYHOCTH, DSKOHOMHYHOCTH U
9KOJIOTHUECKUX MOCIEICTBIHA NPUMEHEHUSI MaTEPHAJIOB

[Tepeunciennsie PO SBIsIIOTCS OCHOBOM 1711 YOPMUPOBAHUS CIETYIONNX KOMIETEHITHMN

N

HIngp

KomMmnerennus

1

IK-11

CriocoOHOCTE TPUMEHSTH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMCHHBIX HEOPTAaHWYECKHX H
OpraHMYECKHX MAaTepHajoB, IPHHIUIAX BEIOOpa MaTepHaliOB IS 3aJaHHBIX YCIIOBHH
SKCIUTyaTallil C ydYeTOM TpeOOBaHWH TEXHOJOTHYHOCTH, SKOHOMHYHOCTH, HAICKHOCTH H
JIOJITOBEYHOCTH, JKOJIOTUYECKUX IMOCIEACTBUI HX MPUMEHEHUS TMpU MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MTPOLIECCOB

[1K-4

CriocoGHOCTh UCTIOb30BaTh B MCCIICAOBAHUIX M pacueTax 3HaHUs O METOJaX HCCIeIO0BaHUS,
aHanwW3a, JUArHOCTUKH M MOJCITHPOBAHHUS CBOMCTB BeEHIECTB (MaTepuayioB), (QU3MUECKHUX U
XMUMHUYECKHX MpolieccaX, MPOTEKAIOIINX B Marepualiax [P HX IOJydeHUH, oOpaboTke u
Moau(UKaITUN

2.

Huciunnuaa CoOBpEeMEHHBIC MaTepHAIbI

MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI'PAMMBL.

N TEXHOJOIMHU SABJISACTCA npe/:[meCTBonmeﬁ n

MOCIEAYIOIIEH TS CACAYIOIMX TUCIUIIINH:

N

IpemmecTByOmMEe IMCHUNINHBI

Iocaenywuue 1MCUMNINHBI

3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHbI
OO11ast TpyJ0EMKOCTh JUCIUILINHBI COCTABIISET 2 3aUeTHBIX(bI) eqHUI(bI), 72 yaca(oB).

MoayJb Pa3nen Jlekuuu | Ipakruu. | Jladopar. | KCP | CPC | Bcero Bcero ¢
3aHSATHUS padoThI YacoB | K3aMeHAMH
u
KYPCOBBIMU
CoBpeMeHHbIE CoBpeMeHHBIE MaTepHaITbI 2 0 0 0 2 4 72
MaTepuabl 1 1 TEXHHYECKUI porpecc
TeRHooTHH Meranmeciue 4 0 12 0 34 50
Marepua’ibl
HoBble KOHCTPYKIIMOHHBIE 2 0 0 0 4 6
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MaTepHabl

CoBpeMeHHbBIE TEXHOJIOTHH 2 0 0 0 4 6

JIATECHHOTO NpOU3BOACTBA

CoBpeMeHHBIE TEXHOJIOTHH 2 0 0 0 4 6
00paboOTKH METAIIIIOB

JAaBJICHUECM

Bcero 12 0 12 0 48 72 72

3.1.Coaep:xkanme (IUIAKTHKA) TUCHUTIJIHHbBI
B pazoene npueooumcs nonnviil nepeuerb OUOAKmMu4eckux eOuHuy, noOIeHCauux YCe0eHUI0 npu UsyyeHuu

OAHHOU OUCYUNTIUHDL.
- 1. Hay4yHO-TeXHUYECKUI TIPOrpecc
- 2. Hay4yHo-TeXHHUYECKasi pEBOTIOIUS
- 3. KenezoyriepoaucToie CIIaBbl
- 4. YraepoaucThle cTaim
- 5. Uyryn
- 6. JlerupoBaHHbIE CTAJIM U CILJIABbI
- 7. MeTaJuibl ¥ CIUIaBbI C 0OCOOBIMU CBOMCTBAMHU
- 8. Jlerkue crunaBbl
- 9. ABHaIMOHHEBIE CIUIaBLI
- 10. KoMno3uiimoHHbIE MaTepuaibl
- 11. ITopomkoBele MaTepuabl
- 12. JIutbe
- 13. Mogenn
- 14. Kokuip
- 15. Ilpokarka
- 16. IIpeccoBanue
- 17. Bonouenune

- 18. KoBka 1 mramMrioska

3.2.J1eknuun

Ne Pa3nen Oo0bem, Jugaxr.
Tema Jekuun
n/n JUCIUTLTHHBI 4acoB eMHU B

1.1.CoBpemeHHbIE 1,2
MaTepHabl U
TEeXHUICCKHUI

rporpecc

2 CoBpeMeHHbIE MaTeprajbl U TEXHUIECKUI MpoTpecc

1.2.Meranmnnyeckue CoBpeMeHHbBIE TEXHOJIOTUU TIOTYyYEHUS METATTHYECKUX 3,4,5,6,
MaTepHUabl MaTepHagoB 7,8,9
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1.2.Meramnnyeckue 3,4,5
3 2 KenezoyrnepoaucTsie CIIaBbl. Y IIEPOAUCTbIE cTanu. YyryH
MaTepuabl

1.3.HoBbie 10, 11
4 KOHCTPYKIIMOHHBIC 2 KoMno3uIuonHbie MaTepuaibl
MaTepHUAaJIbI

1.4.CoBpemeHHbIE 12,13, 14
TEXHOJIOTUHU
JINTEHHOTO

[IPOU3BOJICTBA

2 COBpeMeHHLIe TEXHOJIOTUH JINTEHHOTO MpOU3BOJACTBA

1.5.CoBpemeHHbIE 15,16, 17,
TEXHOJIOTUH 18

6 00paboTKH 2 CoBpeMeHHbBIE TEXHOJIOTUH 00paObOTKH METAIIIOB JIaBJICHHUEM

METaJUIOB

JTaBJICHUEM

Hroro: 12

3.3.Conep:xanue JIeKI U,
1.1.1. CoBpemMeHHBIe MaTepHuaJbl U TexHHYeckuii mporpece (A3: 2, CPC: 2)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekius

Omucanmne: HayuHo-TeXHMYECKH mporpecc u oOmiecTBo. HaydHo-TeXHUUYECKas PEBOJIOLKS.
OO111ee OHATHE O TEXHOJIOTHUAX U TEXHOJIOTHYECKUX TiporieccaX. CyITHOCTh U PETPOCTICKTUBHBIN aHAIN3
MOHATUN «TEXHWKA» M «TeXHOJOTus». Bumel m kimaccupukanuu TexHosoruil. [Ipon3BOICTBEHHBII
MPOLIECC U OpraHu3anus Mpou3BojacTBa. CTaHOBJIEHHWE MPOMBIIUIEHHOCTH W SKOHOMHYECKUE ITUKIIBI.
CyIHOCTh MPOMBIIUIEHHOTO croco0a Mpou3BoACTBA. [IpOMBIIUICHHAS PEBOMIOLUS W CTAHOBIICHUE
WHAYCTPHAILHOTO  croco0a TMPOWM3BOACTBA B  Pa3HBIX CTpaHaXx. OKOHOMHYECKHE IHKIBI |
TEXHOJIOTUIECKHUE YKIabl. TeXHUKa, TEXHOJIOTHs, MaTepuasibl. OCHOBHBIE TPEOOBAaHMS K COBPEMEHHBIM
MarepuanaM. ABHAIIOHHAs TeXHWKA W TexHonorus. CoBpeMEHHbBIE MOAXOABI K PEIICHUI0 TpolieM

KadyCCTBa.

1.2.1. CoBpeMeHHBbIE TEXHOJIOTHH MOJTyYeHHs1 MeTautnueckux Mmatepuasion (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Omnucanue: IlpomsBoactBo uyyryna. IlpomsBoactBo cramu. [Ipon3BOACTBO — adrOMUHMSL.

[IpousBoncteo maruus. [IponszBoacteo Meau. [Ipon3BoacTBO TUTAHA.

1.2.2. Kene3oyriepoaucroie cmiaBbl. Yriepoauctbie ctaiau. Uyryn (A3: 2, CPC: 6)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus
Omnucanue: XKenezo. Llementur. Jlnarpamma.

VYriepoaucTeie cTaim
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Biusgnaue yriepona Ha cBOMCTBa craid. BimsiHMe MOCTOSHHBIX MpuMeced Ha cBoicTBa cramu. Craib
Pa3UUHBIX CHOCOOOB MpOW3BOJACTBA. YucTasg cranb. YIEpoaucras cTajib OOLIero Ha3HAYEHUs.
HaraproBannast cramb. JluctoBast cranmb Ajisl XOJIOMHOM ITaMroBKUA. OOpabaThIBAEMOCTh PE3aHUCM.

ABTOMATHBIE CTATH.

IMpouecc rpadurnzammu. Ctpykrypa uyryna. @opmel rpadura. CTpykTypa u cBoiicTBa uyryHa. [Ipumecu

B uyryHe. UyryH: cepblii, Oesblii, BRICOKOIPOYHBINA, KOBKHIA YYTYH.

1.3.1. Komno3unuonnbie MaTepuajnl (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onmucanue: /lucnepcHO-ynpoyHEHHbIE KOMIO3UIMOHHbIE Marepuaisl (JIKM). IKM Ha ocHoBe
amoMuHus, Oepwiuiust, Hukens. CHocoObl TONy4YeHHUs, COCTaB, CTPYKTypa, CBOWCTBA, OOJacTH

IMPUMCHCHU.

Bonoknucteie Metammueckue kommnos3uimoHHble Matepuanbl (BKM). BKM Ha ocHoBe anmoMuHus,

MarHusl, TuTana, Hukens. CriocoObl OTy4eHHsl, COCTaB, CTPYKTypa, CBOMCTBA, 00IaCTH IPUMEHEHHUS.

OBTeKTHYECKHE KOMITO3UIMOHHBIE MaTepruanbl (OKM). DKM Ha ocHOBE aFOMHHUS, HUKENS W KOOAbTa,

TaHTasa U HUoOwst. CriocoObI MOTydeHusl, COCTaB, CTPYKTYypa, CBOMCTBA, 00J1aCTH PUMEHEHHSI.

Bomoknucteie KOMITIO3HUIITMOHHBIC MaTcpUuaibl Ha HOHHMGpHOﬁ OCHOBC€. CTGKJIOHJIaCTI/IKI/I,

OOpPOBOJIOKHUTHI, YTJIEIUIACTUKH, OpraHoriacTUki. CocTaB, CTPYKTypa, CBOMCTBA, 00JIaCTH IPUMEHEHUSI.

1.4.1. CoBpeMeHHbIE TEXHOJIOTHH JIUTEITHOTO nMpou3BoacTBa (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekus

Onucanue: Kraccudukarms crnocoOOB HM3rOTOBICHHS OTIMBOK. M3rOTOBJIEHHE OTIMBOK B
necyanbix Gpopmax. JIutbe B 0007104K0BbIe GOPMBL. JIUThE 10 BHILIABISEMBIM MOJIENISM. JINThE B KOKUIIb.
Jluthe mon nmaBnenueMm. lleHTpoOexkHoe nmuThe. HempepwsiBHOE nuThe. TpeGoBaHMS, MPEIBIBIIEMbIE K
JIMTEHHBIM CIUIaBaM. OCO6CHHOCTI/I H3rOTOBJICHUA OTJIMBOK K3 YYT'YHOB, cTrajgeu u IOBETHBIX MCTAJUIOB.

KonTposb kauecTBa 0TJIMBOK. CIIocOOBI MCTIPABIIEHHS JINTEHHBIX Ae(DEKTOB.

1.5.1. CoBpeMeHHBbIE TEXHOJIOTHH 00PA0OTKH MeTAJLI0B AaBjienneM (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onmucanue: [Inactnunocts MetamuioB. [Ipokarka. IIpeccoBanue. Bonouenne. Koska. [lltammnoBska.

Xonoanas mtamMnoBka. O0opynoBaHue it 00pabOTKHU METAIIIOB TaBJICHUEM.

3.4.0IpakTuyeckue 3aHATHS
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1.2.1. UcnibITaHNe MEeTAJIIOB HA pacTskeHUe. OnpeneseHne XapaKTepUCTHK MPOYHOCTH U

3.7.Conep:xkanue 1a00paTOPHLIX padoT

miactuaHoctu B coorBeTcTBUM ¢ 'OCT 1497-84 (A3: 8, CPC: 8)
®opma opranmzanum: JlabopatopHas padora

Ne Paznen Oo0bem, JAupakr.
TeMa MPaKTHYECKOTO 3aHSITHSA
n/n | AACHHIJIAHBI 4acoB €TMHUTIBI
HToro:
3.5.Conep:kanne NPAKTHYECKUX 3AHATHH
3.6.J1aGopaTopHbie padoThI
Ne Paznen HaumenoBanue 1a00paTOpHOIi Oo0bem, | JInpakr.
n/m | JUCHMILIHHBI padoThl 4acoB eTHHUIbI
HcnpiTanre MeTamioB Ha 3,4,5,6,
1.2.Metamuuu | pactspkenue. Onpenenenue 7,8,9
1 ecKue XapaKTEPUCTUK TPOTHOCTH H 8
MaTepHaIbl TUTACTUIHOCTH B COOTBETCTBHH C
T'OCT 1497-84
MeTtozp! onpeneeHne TBEPAOCTH 3,4,5,6,
1.2.MeTtammmg A pen P
METAJUIOB M CIIIaBOB. VcnbITaHusa Ha 7,8,9
2 ecKue 4
TBepiocTh o PokBerny. UcnbiTanus
MaTepHaIbl
Ha TBepAOoCTh 1o bpunetto
HToro: 12

Onucanue: DKCIIEPUMEHTATFHOE H3YYEHHUE TIPOIIECCa PACTSHKEHUS METAIUTMIECKOTo 00pasiia.
OmnpenerieHre OCHOBHBIX MEXaHHUYECKUX XapaKTePUCTHK MaTepraia. O3HaKOMIICHHE C CITBITATEIBHOM
marmmaoit FP-100.

1.2.2. MeToabl onpeeseHne TBEPAOCTH METAJVIOB H CIIABOB. McnbITAaHMA HA TBEPAOCTH 1O
PoxBesuty. UcnibiTanust Ha TBepaocTh o bpunesto (A3: 4, CPC: 4)

dopma opranuszanuu: Jlaboparopnas padora

Onucanue: V3yunTh OCHOBHBIE CITIOCOOBI U3MEPEHUS TBEPIOCTH METAIJIOB U CILIABOB U

MPUOOPECTH MPAKTUUECKUE HABBIKH PAOOTHI C TBEPIOMEPAMH.

3.8.KoutpoJs camocrosiTebHoil padotsl (KCP)

Ne Paznen Oo0nem, Tema KCP
n/m | AMCHMIIMHBI 4acoB
Hroro:
3.9.Conep:xkanne KCP

3.10.KypcoBbie padoThI H POEKTHI MO JUCHHUILIMHE

3.11.I1poMe:xxyTOYHAS aTTEeCTALMS

1.
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Ipuxpeniennsle ¢aiiabl: 3auer ¢ oreHkoi (1 cemectp).doc

4. IHHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIAXCS IO JUCIUATLIUHE

C.C. IIumenon, II.A. HecrepoB. HNHaumupoBaHue KpPHUCTAIOTPaPUUECKUX IUIOCKOCTEd U
Hanpasjaenuii. M., MATH, 2014 r.

C.C. [Tumenos, I1.A. Hecrepos. [Inarpammsbl cocrosinusi. M., MATH, 2014 .

1. OcHOBHas U AONOJIHUTENbHAS JIMTEPATYPA MO JUCLUTIIMHE
2. Pecypcel nH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTH «THTepHET».
3. Pecypchl HayuHO-TeXHUYECKOW O0nbaroTexkn MAM.

4. NadopmariioHHbIE CTEH/TBI KadeIphl.

5. ®OH/] OIIEHOYHBIX CPEJICTB JIJIsSI IPOBEJAEHUS ITIPOMEXYTOUYHOM
ATTECTAIMH OBYYAIOIIUXCA 11O AUCHUIIVIMHE

Onucanue nokasarenei, KpUTepUU OLICHMBAHUSI KOMIETEHIMN U ONMHMCAHHUE KAl OLEHUBAHUS
OCYIIECTBISIIOTCSI B COOTBETCTBUM C llojockeHHMEM O OalIbHO-PEUTHHTOBOM CHCTEME OIICHKH
pe3ynbraroB oOydeHus cryneHToB no nucrurumne (Ilpuka3 Ned2 ot 04.04.2014 «O06 yTBepkIeHUU
MOJIOKEHUS «PEUTHHT IO TUCIIUTIITHHE ).

JIJisi OLIeHWBaHUSI UHTETPUPOBAHHBIX U MPAKTHKO-OPUEHTUPOBAHHBIX 3aJaHUI O0yYaIOIIUXCS

UCTOJB3YIOTCA creaytonme kpurepun mno 100-6ayuibHOI mikane:

—

. @opmynupoBaHUE IPEICTaBICHHON HHPOPMAIIK B BUJIE TIPOOJIEMBI;

2. Tlpennoxxenue criocoba penieHus: IpoOIeMbI;
3. OOGocHoBaHME crioco0a pemeHus MPooIeMbl;
4. JleMoHCTpalus criocoda pemeHust mpooIeMbl.
OueHnBaHuE OCYUIECTBIISIETCS MO CIIEAYIOUIEH IIKaje:
100-6amipHas mIkana PesynbpTar ocBOoeHMS
Menee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii ueTko He BbIpaXkeH
71-100 Kpurepuii BblpaxeH 4eTKO

Jl1s1 olleHMBaHUS CUTYAIIMOHHBIX 33JJaHUI UCITONIB3YETCs CIIeIyIONIas IIKaja;

100-6amnpHas mIKana Pe3ynbpTar ocBOeHMS
oOydJaronuiicss He MOXKET CPOPMYITHPOBATH
Mmenee 30
npobeMy, peICTaBICHHYIO B 3aJJaHUN
31-50 o0yyaromuicss GopMyIupyeT MOCTaBICHHYIO

3a/1a4y, y Hero chopMupoBaHbI
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M30JIMPOBaHHBIC 3HAHUS U YMEHUS, OJTHAKO
OTCYTCTBYIOT HHTETPUPOBAHHBIE TOHATHS U
HaBbIKH, B pe3yJIbTaTe Yero JOMYLICHbI

OIINOKHU B pPCHICHUN U 3aJaHHUEC HC BBIITOJIHCHO

3aJJaHKE BBIITOJIHEHO, 00YYatOLIHiiCs
[IPUMEHSET 3HaHUA JJIs peLICHUS

MTOCTaBJICHHOM TIPOOJIEMBI, OJTHAKO HE

>1-80 c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHE
4yero o0yJaromuncst HCTIBITHIBACT 3aTPYAHEHUS
B JIEMOHCTPAIIMU CITIOCOOOB pEIIeHHUs 3a/1a4uu
3a/IaHHE€ BBIIIOJIHEHO KaK B TEOPETHYECKOM,

81.100 TaK U B IPAKTHYECKOM IUIaHe, 00ydaronuiics

JIETKO JJIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTh

0 TaHHOMY BOMIPOCY

@DOH/IBI OIICHOYHBIX CPECTB, MO3BOJISIFOIINE OIICHUTH PE3yJIbTaThl O0yYeHHUsI, BKIIOUAIOT B CEOs:

®  BOIPOCHI K IPOMEKYTOYHOM aTTECTALIH.

IlepeueHb KOMIETEHLMM U 3TANbl X (bOpMHpOBaHI/DI IIPUBEJICHBI B CIIEAYIOLIEN TadIuIE:
HIndp Komnerenunst Jranbl GopMHUPOBAHNS KOMIETEHIIUH
IK-11 Cnoco6HOCT,  NPUMEHATH  3HAaHHA 00 Jlexuum:
OCHOBHBIX THTIAX COBpEMEHHBIX 1. CoBpeMeHHBIC MaTepHaabl W TEXHHYCCKUI
HEOPraHUYECKHUX u opranuueckux | MPOTpecc.
MaTepHaos NPUHLHAIIAX BbIGOpA 2. CoBpeMeHHbBIE TEXHOJIOTUHU TTOJTYICHUS
b
MaTepuajoB U 3aJaHHBIX  ycjaoBuii | METAUIMYECKHUX MATCPHATIOB.
SKCIUlyaTaun ¢ ydeToM  TpeGoBammil | 3- JKEIC30YTIEPOMCTRIC CILIABBL  YTIEPOMCTHIC
TEXHOJIOTHYHOCTH, sKoHOMMUHOCTH, | CTAH. UyTyH.
HAJEKHOCTH u JOATOBEUHOCTH, 4. KoMno3uroHHble MaTepuasbl. 3
KOIOTHIECKHX TIOCTeICTBHI ux | 3 CoBpemMeHHbIE TEXHOJIOTUH JIMTEHHOTO
NPUMEHEHHS npu npoekTupoBanuy | TPOU3BOJICTEA.
BBICOKOTEXHOJIOTMYHBIX POLIECCOB 6. CoBpeMEHHBIE TEXHOJOTUH OOpabOTKH METAJIOB
JIABJIEHHEM.
JlaGopartoprbie pabOTHI:
1. HcnoelTanme  MeETaUIOB  HA  pacTsHKCHHE.
OnpezneneHne  XapakTEePUCTHK  NPOYHOCTH U
macTuaHOCTH B cooTBeTcTBUHU ¢ [TOCT 1497-84.
2. Metoapl oOmpeneiieHHEe TBEPAOCTH METAUIOB U
cruiaBoB. McmbiTaHus Ha TBepaocTh 1o Poksey.
HWcnpiTanus Ha TBEPIOCTh 0 bpuHeIo.
ITK-4 CriocoGHOCTE HCIIOIb30BaTh p | Jlexiumu: .
MCCIENOBAHUSX M pacyeTax 3HAHHA O 1. CoBpeMeHHbIE MaTepwanbl W TEXHHUYCCKUU
METOHAX UCCIIEIOBAHMS, aHanuza, | 1porpecc.

JUATHOCTUKM M MOJEIUPOBAHUS CBOWCTB
BEIIECTB (MaTepuayioB), (U3UUECKUX U
XMMHUYECKHX TIpoleccax, NPOTEKAoUINX B
Marepualiax IpHu HX MOJy4eHUH, o0paboTke
1 Moau(UKAIUU

2. CoBpeMeHHbIC TEXHOJIOTUH TIOJTyYEeHHS
METAJUTMIECKAX MaTePHAIIOB.

3. JKenesoyriepoaucTeie CIUIABBL. YTJIEPOIUCTHIE
cranu. YyryH.

4. KoMno3HITMOHHBIE MaTEPHATHI.

5. CoBpeMeHHbIE TEXHOJIOTUH JINTEMHOTO
TIPOM3BOJICTBA.

6. CoBpeMEeHHBIE TEXHOJOTUH O0pabOTKH METAJIOB
JIaBJICHUEM.

JlabopaTopHsle paboOTHI:
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1. HcoeiTaHwme  METAJIOB  HAa  PACTSDKCHHE.
OnpeznencHue  XapakTEPUCTHK  HPOYHOCTH U
miacTuaHoCcTH B cootBeTcTBUU ¢ 'OCT 1497-84.

2. Meroasl ompeAeiCHUE TBEPIAOCTH METAUIOB U
cruiaBoB. lcmbiTaHus Ha TBepaocTh 1o Poksemy.
HWcnpiTanus Ha TBEPIOCTh 10 bpuHeHo.

KoMIuieKT TUIIOBBIX HHAMBHUIYAJbHBIX 3aaHUH

Ne Paznen Oo0nem,
HaumeHoBaHUEe TUIIOBOTO 3a1aHUA
n/n JUCHMIJIMHBI 4acoB
Merannuueckue N o
1 6 WNHauupoBanue KpucTauIorpa@uIecKuX MIOCKOCTEH M HAPaBICHHUHA
MaTepHabl
Merannuueckue o
2 6 JlnarpaMMBbI COCTOSIHUS IBOWHBIX CIUIABOB
MaTepHabl
HToro: 12

Conep:kanne TUNOBBIX 3aJaHUI
1.2.1. UnauumpoBanue KpucraiorpaguyecKux miockocreii n Hanpasjaenunii(CPC: 6)

Tematuka: [IpoBecTn MHAMIMPOBAHUE KPUCTALIOTPAUUECKUX IUIOCKOCTEH M HANpaBIICHUH B

COOTBETCTBUU C BAPUAHTOM.
Tum: /lomarHee 3a1aHue

IIpuxpeniennnie ¢aiabli: MHaunupoBaHne  KpuCTALIONpaQUYECKHX  TUIOCKOCTEH U

HarpasieHuit.doc

1.2.2. Iluarpammsl cocTosiHus ABOHHBIX criaBoB(CPC: 6)

Tematuka: 1. PacmmdpoBath nuarpamMmbl cocTOsiHUE (ompeneneHue (a3 U CTPYKTYPHBIX

COCTABJISIONIUX B JIFOOBIX O0JIACTSIX TBOMHBIX JHATPAMM).

2. HayunThCs MOTB30BaThCS MPABUIIOM (pa3 U MPaBUIIOM OTPE3KOB IPU TOCTPOSHUH KPUBBIX OXJIaXKICHUS

" ONPCACIICHUN KOJIMYECTBCHHOI'O COOTHOILICHU A (1)33 JJISA JIFOOBIX CIUIABOB.

3. Onpenensts npolecchl, MPOUCXOASAIINE HA JTUHUIX JUAarpaMMbl (JIMKBUAYC, COJMIYC, SBTEKTUYECKAs

JIMHUS, JTUHUS IPEAETbHOM PaCTBOPUMOCTH U TIp.), IPU OXJIaXIEHUH 1 HarpeBaHHUH CILIaBa.
Tun: Jlomamnee 3aianue

IIpuxpeniennsble ¢aiabl: luarpaMmbl COCTOSHUS JBOMHBIX CIIaBoB.doc

Bonpocsl K NpOMeKYTOYHOM aTTeCTALMU

«COBDCM@HHBIC MaTCpHuaJibl U TCXHOJIOTMH»

1. 3auer ¢ ouenkoii (1 cemectp)
IMpukpensennsnlie ¢aiiabi: 3ader ¢ oneHkoi (1 cemectp).doc
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6. NMEPEYEHb OCHOBHOM 1 IONMOJIHUTEJIbHOW YYEBHOM JIUTEPATYPBI,
HEOBXOIMMOM 1J1s1 OCBOEHUA TUCIUILINHBI

a)OCHOBHAs JIUTeparypa:

I. Jlaxrun  FOM., Jleontse B.IL, «Marepuanosenaenue», MockBa, Mammnoctpoenue, 1990,
528c.

JI umepamypa usz 9J1eKnpoHHO20 Kamanoea.:

1. Bonoros JI.B. TexHomorusi mMpou3BOACTBAa aBUAIMOHHBIX METAIOB y4eO. mocoOue Ui CTYACHTOB

aBMall. ¥ JIp. TeXH. By30B. MAH, 2015. - 107 c.

2. Kapnman M.I., O6pasnoBa 3.A., TazermuaoB P.I'., ®erucoB I'.I1. OcHOBBI TpOHM3BOACTBA

aBHUAIIMOHHBIX MaTepuasioB Yuel.mocodbue. MAU, 1999. - 47 c.

0)10nOTHUTEIBHAS JIUTEPATYpa:

1 Marepuanosenenue: yued. it By3oB / b. H. Apzamacos [u ap.]. — M.: MBTY um. H.D. baymana, 2003.
— 648 c.

2. I'ynse A. I1. MeramnoBenenne. YueOHUK Uil BY30B. 6-¢ u3J., nepepad. u pon. M.: Metammyprus,
1986. - 544 c.

Meronnueckue ykazaHus:

C.C. Ilumenos, I1.A. Hecrepos. MuauumpoBanye KpucTauiorpaMyecKux IIIOCKOCTEH M HaNpaBICHHH.
M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. luarpammsl cocrosinus. M., MATH, 2014 r.

C.C. IIumenos, I1.A. HecrepoB. McnbiTaHne MeTauioB Ha pacTsbkeHue. OnpeneneHue XapakTepUCTHUK

MPOYHOCTHU U MmacTuyHocTH B cootBeTcTBHM ¢ ['OCT 1497-84. M., MATU, 2014 r.

C.C. IIumenos, I1.A. HectepoB. Metoabl onpenesieHue TBEpJOCTH METAIOB U CIIaBOB. VcIbITaHUsT Ha

TBepAoCTh N0 PokBemny. McnbiTanus Ha TBepaocTs o bpunemmo. M., MATH, 2014 r.

Jlumepamypa u3 31eKmpoHHO20 Kamano2a.

1. u ngp., Knebanos N.H., Konrer FO.H., Ocunos 10.C. ABuanuonnsie marepuansl V30paHHbIE TPY/IbI
1932-2002 : robuneitnbii HayuHo-TexHud. cooparuk. MUCHUC:BUAM, 2002. - 412 c.

2. AxumoBa A.YO., bpoctpem B.A., u ap., Paxmrant A.I'. CnopaBounuk wmeraumcra B 5 Tomax.

MammHoctpoenue, 1976. - 717 c.

7. INEPEYEHBb PECYPCOB NTHO®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOMN
CETU «<MHTEPHET», HEOBXOAUMBIX /IJIs1 OCBOEHUSA AU CHUIIJIMHBI
Jnst obecneyeHust  oOpa3oBaTeIbHOTO  TIpollecca IO JUCHUIUIMHE — OOyYaronIuMcs

IpeaoCTaBIACTCA BO3MOXXHOCTEL KPYITIOCYTOYHOI'O AWCTAHIWMOHHOI'O HHIAWBHUAYAJIBHOI'O J0CTYyIIA K
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ANEKTPOHHBIM OUOIMOTEUHBIM CHUCTEMaM M3 JII000H TOUYKH, B KOTOPOM HMeEeTcs AOCTYN K CETU

«HTEpHETY.

HaumenoBanmue pecypca HNHTepHeT-CChLIKA HA pecypce

"ZNANIUM.COM"

OneKTpoHHas OoubnuoTeyHas cucrema | http://znanium.com
"ZNANIUM.COM".

000 "N3nareancrBo Jlannp"

OnektpoHHas 6udimoreynas cuctema OO0 e.lanbook.com

"NUszmarenbpeTBo JlaHb".

00O "JJIeKTpOHHOE U31ATeJIHLCTBO IOPAUT"

DOneKkTpoHHass OMOJMOTEYHas] CHCTeMa FOPAMT. DBC | http://biblio-online.ru,

"JlerennapHbie KHUTK" https://biblio-
online.ru/catalog/legendary

JaexkTpoHHas 6ubamoreka MAU

OnektponHas 6udimoreka MAU (cooctBennocts MAN). | http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas Oudmorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DneKTpoHHAas OoubnmoTeka Koncopruyma | http://elsau.ru
a’POKOCMHMYECKUX BY30B Poccuu.
bubanoreka POOU

bubnmnorexa POOU | http://www.rfbr.ru/rffi/ru/library

EnuHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe okHO fgocTyma kK 00pa3oBaTebHBIM pecypcaM | http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU | http://polpred.com
00O "PYHDB"

OnektpoHHas 6uommuoreunas cuctema eLIBRARY. | http://elibrary.ru

00O "HauunonanbHbiii Hu(ppoBoi pecypc "Pykont"
00O "HammonanpHsiii nudposoit pecypc "Pykont". | http://text.rucont.ru

000 "UBHUC"
000 "UBUC". | hitp://ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'
00O "UnTrerpatop aBTopckoro npasa" 1Qlib. | http://www.iglib.ru/
®I'BY "PI'B"
OnexrpoHHas oubnuoreka nucceprauuii PI'b. http://dvs.rsl.ru
HarmonanwsHas anekrponnas oubnuoreka (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe MapTHEPCTBO "Hammonanwhsbrit | http://archive.neicon.ru
OnexkrpoHHo-MHbOopManmonnsiii Koncopmumym".
Hay4Hble MOTHOTEKCTOBBIE PECYPCHI U31aTEIHCTBA http://link.springer.com/
Springer (apxuB).
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Hay4Hble TIOJHOTEKCTOBBIE JKypHalbl —M3/AaTenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

Basa naunawix GreenFile xomnmanuu EBSCO. http://www.greeninfoonline.com.

BHemHesxkoHoMHu4Yeckoe o0bequHeHHe " AKageMUHTOPT"

American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
OI'BY "IT'TTHTB Poccun"
baza nmanneix Web of Science (mpaBooOnamarens - | www.webofscience.com
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).
baza gannbix Scopus m3natenncTBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunbsix u | http:/link.springer.com/
00pa3oBaTeIbHBIX MEIISX. http://www.nature.com/
Springer
Nature
baza gannbix kommannn EBSCO Publishing: http://search.ebscohost.com

Bl CASC. BJ] MathSciNet via EBSCOhost.
Hay4Hbple  MOJHOTEKCTOBBIE  KypHallbl W KHUTH | http://www.sciencedirect.com
n3nareinncTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU
Hay4nHble MOTHOTEKCTOBBIE aHTJIOSN3BIYHBIC >KypHabI | hitp://pubs.acs.org.

American Chemical Society.

S.METOJNYECKHE YKA3AHUA JISA OBYYAIOIIUXCA 11O OCBOEHUIO
JANCHUITINHBI

O} deKkTUBHBIM CIOCOOOM Pa3BUTHS TBOPYECKHUX CIOCOOHOCTEH CTYJACHTOB NpPH H3YYCHUH
AJUCHUIINIMHBI ABJISICTCA CaMOCTOATCIbHAA pa60Ta, KOTOpas HalCJICHa Ha Hpopa60TI<y CTyACHTaMU
MaTepuasa MpoIeAnX KOHTAKTHBIX 3aHATHH U OJTOTOBKY K IMPEACTOSIIUM 3aHATHSIM.

CaMocTosTensHast pa60Ta CTYACHTOB IIPOBOAUTCA HWMH B COOTBCTCTBUH C CO6CTB€HHBIMI/I
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE HM3yYE€HHE  MaTepHalIoB,
o0ecreunBarIIee COBMECTHYIO pPabOTy HECKOJIBKHUX CTYJIEHTOB, UYTO TIOJOKUTEIBHO BIUSET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B 10 Xe BpCEMsA BBICOKAsA CTCIICHL YCBOCHHA H3yqaeM01‘/’1 AUCHUIUIMHBL JOCTUTACTCA TIpH
MMOCTOSITHHOM paboTe CTYAEHTOB HaJa TEKYIIMM MaTrepuajioM. B 3Toil cBs3u kemareiabHa mpopaboTka
JICKIUOHHOI'0O MaTtcpuaja B ACHL €ro IIPOYTCHUA, YTO IIO3BOJISACT, BO-IICPBBIX, OIICPATUBHO (Ha
clieyIolel JIeKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUU IO
AJUCHUIIJIMHE 3aJ0JIr0 J0 HpOMG)KyTO‘IHOﬁ arrecraluu.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSAM Takke HeoO0XoAuma MpopaboTKa JIEKIIMOHHOTO
MaTtepuanga. ITO MO3BOJUT OCO3HAHO paboOTaTh C MpeIaraeéMbIM MaTEepHalIOM MperojaBaTeleM Ha
MPAKTUYECKOM 3aHSTHH, a, CIIEJJOBATENIbHO, 3aKiaJbIBaTh 0a3y METOJMK M MPUEMOB MpPU pEIICHUU
MPAKTUIECKHX 3a]1a4.

[Ipu u3ydyeHnn marepuaia HeOOXOIMMO JAeNaTh aKIIEHT HE Ha 3a3yOpuMBaHUU MaTepuasa, a Ha
IIOHUMAHHUE €ro (1)I/I3I/I‘IGCKOI>'I CyTHU, YTO Pa3BHUBACT MBINUICHUC W MO3BOJIACT MOHATH MCTOJ0JIOTHIO
M3y4aeMoM AUCHUIIINHBIL.

Jlexyuu:
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B xonge neKUMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIEKTHpOBaHME Y4eOHOTo Marepuala.
OOpamiate BHUMaHHE Ha KaTeropuu, (OpMYIHPOBKH, PACKPBHIBAIOLINE COJCpKAHUE TeX WM HHBIX
SIBJICHUH ¥ MPOLECCOB, HAYYHbIE BBIBOJIBI M MPAKTUUECKUE PEKOMEHIAIUH.

XKenarenbHO OCTaBIATH B pabouMX KOHCHEKTaX MOJs, I/ JeNaTh IMOMETKH U3 PEKOMEHIOBaHHON
JUTEPaTyphl, TOMOJIHSIONINE MaTeprall MPOCTYIIaHHOW JIEKIIUY, a TaK)Ke MOJYEPKHUBAIOLINE 0COOYIO
BaYKHOCTb T€X MJIM UHBIX TEOPETUUYECKHUX MOJIOKEHUH.

PexoMenayercs 3aaaBaTh IpenofaBaTei0 YTOUHSIOIINE BOIPOCHI € LIEJBIO0 YSICHEHUSI TEOPETHUECKUX
ITOJIOXKEHUH, Pa3pEILICHMs] CIIOPHBIX CUTYyalUH.

CBOll KOHCHEKT JIeKIIMM CJenyeT aopadarbiBaTh, jenas B HEM COOTBETCTBYIOLIME 3alUCH U3
JUTEpaTyphl, PEKOMEHOBAHHON MperofaBaTeeM M MPEAyCMOTPEHHON pabouelt mporpamMMmon ist
paboueii nporpammsl aucuutuinHs! (PTLT).

Jns  noHMMaHUA ~ MaTepualla M KAYeCTBEHHOIO0 €ro  YCBOGHHS  PEKOMEHIYeTCsl — Takas
MOCJIEI0BATEIBHOCTD U MPOAOKUTEIHHOCT ACHCTBUMN:

- MI3y4eHne KOHCTIEKTA JICKIIMK B TOT e JIeHb (rmocie Jekmun): 10-15 MunyT.

- I3yueHune KOHCIIEKTa JIEKIUY 32 I€Hb NIepe] cieayromei gekuueit: 10-15 MunyT.

- Vzydenue TeopeTHuecKoro MaTepuana 1no yueOHUKY U KOHCIIEKTY: 2 yaca B HEJIENIO.

- B Teuenne venenu 1 yac paborats ¢ muTepaTypoi B OMOIHOTEKE (3JIEKTPOHHOM OMOIHOTEKE).
PexoMenganuu no pabote ¢ nIuTepaTypol 3aKIOYaroTCsl B HEOOXOAMMOCTH M3y4YeHHUs MHGOpMaluu
10 N3y4aeMON TeMaTHKE U U3JI0KEHHOH B yUeOHHMKAX, y4eOHBIX TOCOOUSIX, TEPUOTUIECCKUX U3IAaHHSIX.
Pexomenayercst mociie u3ydeHus: ouepeHoro naparpaga ydeOHUKa BBITOJHUTH HECKOJIBKO IMPOCTHIX
yOpaKHEHU Ha JaHHyl0 TeMmy. Kpome TOro, odeHb MOJE€3HO MBICICHHO 3aJaTh cebe clieyrolne
BOIIPOCHI U TONPOOOBATH OTBETUTH Ha HUX:

- 0 yéMm 3TOT maparpad?

- KaKle HOBbIE NTOHSTHUS BBE/ICHBI, KAKOB UX CMBICIT?

- YTO JaAyT 3TU MOHSITHS Ha IPAKTUKE?

Cemunapckue 3auamus:

BaxHoii cocTaBHON YacThio y4eOHOro Ipolecca B By3e SBIAIOTCS CEMHHAPCKHE/TIPAKTHUYECKUE
3aHsATUsA. [ImaHbl cCeMUHAPCKUX 3aHATHH, UX TEMATHKA, PEKOMEHyeMasl JIUTepaTypa, elib U 3a7aun eé
M3y4YeHHUs COOOIIAI0TCs MperoaBaTeeM Ha BBOAHBIX 3aHATHAX v Oepytes u3 PIT/I.

[ToarotoBka K CEMHMHApPCKOMY 3aHSTUIO BKJIOYaeT 2 J3Tama: |- — OpraHu3alMoHHbIN; 2-U -
3aKperuieHue M yriiyOJeHHe TeopeTHYecKHX 3HaHuil. Ha mepBoM sTame CTyIeHT IIaHHPYET CBOIO
CaMOCTOSITENIbHYIO padoTy, KOTOpast BKIIIOYAET:

- ySICHEHHE 33/I1aHUS Ha CAaMOCTOSITENIbHYIO padoTy;

- 1oA0Op PEKOMEHIOBAaHHOU JIUTEPATYPhI;

- COCTaBJICHME TIIJJaHa pPa0OThl, B KOTOPOM OIPENENISIOTCS OCHOBHBIC IYHKTBI MPEACTOSIICH
MIOJATOTOBKH.

Bropoii sran BkiIO4YaeT HEMOCPENCTBEHHYIO MOJATOTOBKY CTyAEHTa K 3aHsThio. HaumHate Hamo ¢
M3Yy4YeHHs] peKOMEH0BaHHOI uTeparypbl. Ha nexkunun oObIYHO paccMaTpHUBaeTcs HE BeCh MaTepHall, a
TONBKO ero 4actb. OcTalpHas €ro 4acTh BOCIOJHSAETCS B IPOLECCE CAMOCTOSTENBHOW paboTHI.

Ocoboe BHHMMaHHE TpPU 3TOM HEOOXOAWMO OOpaTUTh Ha COJEP)KAaHHE OCHOBHBIX TMOJOXECHUH W
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BBIBOJIOB, 00BsICHEHUE ABJICHUN U (PAKTOB, YACHEHUE NMPAKTUYECKOTO MPUIOKEHHUS PACCMAaTPUBAEMBIX
TEOPETUYECKUX BOIPOCOB.

IIpu HeoOxoaMMOCTH ciexyeT oOpamaThcs 3a KOHCYJbTAalMEH K mpenogaBatento. Ha cemunape
KaX/IbIf €ro yYaCTHHK JIOJDKEH OBITh TOTOBBIM K BBICTYIUICHHIO IO BCEM IIOCTABJICHHBIM B ILIaHE
BOIIPOCAM, IPOSBIISTH MAKCUMAJIbHYIO aKTHUBHOCTh IIPH HMX PACCMOTPEHHMH. BBICTyIUIEHHE IOJIKHO
CTPOUTBCS CBOOOIHO, YyOenuWTenbHO U apryMmeHTupoBaHo. IlpemopaBarens crneaut, YTOOBI
BBICTYIUIEHHE HE CBOAWIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEACHUIO TEKCTA), HE
JIOIIYCKAeTCsl ¥ MPOCTOE YTEHUE KOHCIIEKTA.

[Ipy moAroroBKe K MPAKTUYECKUM 3aHATHAM, OOydYaloIUMCS HEOOXOIHMMO H3YYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBCS C JOMOJHUTEIBHOW JIMTEpPaTypod, HOBBIMH MyOJUKAIUSIMH B
NEPUOANYECKUX M3JAHMSX: OJKypHalax, ra3erax u T.4. llpu 3TOM ywecTb pexkomMeHzauuu
npernoaBaTens U TpeboBaHMs yueOHOH mporpaMMbl. B Xo/1e MOATOTOBKM K MPAKTHYECKUM 3aHATUSIM
HE0OXOUMO OCBOMTH OCHOBHBIE TMOHSTHS M METOAMKM pacueTa IoOKas3aTelel, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloocomoska Kk 3a4émam u IK3AMEHAM:

[Tpu moaroroBke K 3a4€Ty MO AUCIUIUIMHE OOYyYaroIIuiicsi mpopadaThiBaeT COAEp)KaHUE JICKIUN IO
CBOEMY KOHCIIEKTY U [0 pEeKOMEHIOBaHHBIM yueOHHKaM. Ha kaxxpiif Boripoc, oOy4daromuics JoKeH
HamucaTh IUJIaH OTBETAa, KPaTKO MEPEUYUCIUTh U 3allOMHUTh OCHOBHBIE (DakThl, mojiokeHusi. Ha stame
MOJITOTOBKH K 3a4eTy OOydalolMics CUCTEMAaTU3UPYET U MHTETPUpPYeT HHPOPMALIHIO, OTHOCSIIYIOCS
K pa3HbIM pa3JienaM JICKIMOHHOTO MaTepuaia, Jydlle MOHMMAET B3auMOCBS3b Pa3IMYHBIX (PAKTOB U
MOJIOKEHUN AUCIUILTHHBI, BOCTIONHSIET MPOOENIbl B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0AHUSM.

BrinonHenue AOManIHero 3aJaHusl CTYJIEHTOM SBIISIETCS MOBTOPEHUEM, 3aKPEMJICHUEM M YCBOECHUEM
IIPOMJEHHOIO0 Ha 3aHATUU MaTepHuala, MOATOTOBKA K M3YyYEHHUIO HOBBIX BOIPOCOB, PacIIMPEHUE U
yriayOsneHue 3HaHul, GopMupoBaHUe yMeHUI U HaBbIKOB. [IpenoaaBarens Gopmynupyer nomaiiHee
3aJlaHue ONTUMAIbHBIM MO 00BEMY M COAEPKAHHUIO C BOMPOCAMHU JUIsl OOCYXKIEHUS U pacuyeTHBIMU
3aJlaqaMH, IpeJosiaras IpeeMCTBEHHOCTh IIEPEX0/1a OT PAHEE U3YUEHHOI'O K HOBOMY.

Tembl pedeparoB, Kak NpaBHIIO, MOCBSIIEHBl PACCMOTPEHHIO OJHOW mpobiiembl. OO0BEM pedepaTa
MOXeT ObITh OT 12 10 15 cTpaHWIl MaTMHOMUCHOTO TEKCTa. TeKCTOBas 4acTh pabOTHl COCTOUT W3
Beenenns, OCHOBHOI yacTy ¥ 3aKIIOUCHUS.

Bo BBeneHMM CTYEHT KpaTKO OOOCHOBBIBACT aKTyaJbHOCTh M30paHHON TeMbl pedepara, pacKpbIBaeT
KOHKpETHBIE IIeId M 3aJaud, KOTOpble OH COOMpPAeTCsl pEIIUTh B XOJI€ CBOEro HEOOJBIIOTO
HCCIEA0BaHUS.

B ocHOBHO# yacT moipoOHO pacKphIBaeTCs COAEPIKaHKE BOMPOca (BOIIPOCOB) TEMBI.

B 3akiroueHu# KpaTko JOJKHBI OBITH c(hOpMyTUpPOBaHBI MOJYyYEHHBIE PE3YJIbTaThl UCCIEIOBAHUS U
JaHbl BBIBOJBL. KpoMe TOro, 3akiitoueHue MOXKET BKIIIOUATh MPEJIOKEHHUS aBTOpPa, B TOM UYHUCIIE U 1O
JTanbHEHIIIEMY U3yUCHUIO 3aNHTEPECOBABIIIEH €ro POOJIEMBI.

B cnucok nuTteparypbl (MCTOYHMKOB M JIMTEPATYpPbl) CTYIACHT BKJIOYACT TOJBKO T€ JOKYMEHTHI,

KOTOpBIE OH MCIIOIH30BAJl IPH HAMTMCAHUH pedepara.
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9. IEPEUEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, HCIIOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLHECCA 1O JUCHUIIJIMHE
JlucuunianHa  OpHEHTHpPOBaHA Ha TNPUMEHCHHWE KOMITBIOTEPHOH  TEXHUKH, PpECypcoB

MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHONW cetn «HTepHeT», 3nekTpoHHOM 6ubmmorekn MAW nns
MoucCKa, cOopa, XpaHeHHsI, 00paOOTKU U TIPEACTABICHUS HH(POPMAITIH.

ITporpammuoe obecnieuenune, MTHTepHET-pecypcChl, 3JEKTPOHHbBIE OMOIMOTEYHBIC CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHHUE MATEPUAJBHO-TEXHUYECKOM FA3bI IO OCBOEHHUIO
JANCHUITINHBI

1. JIekiIMOHHBIE 3aHATHS:

1.1. KoMIIIeKT 3J€KTPOHHBIX MPE3EHTAIIMOHHBIX MAaTEPHAIIOB (CITaiI0B).

1.2. Aynuropus ans  YTeHHS TIOTOYHBIX JIGKIMHA, OOOpYyAOBaHHAs KOMIIBIOTEPOM H
MPOCIIMPYIOMIUM YCTPOUCTBOM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

2. [TpakTryeckue 3aHsITUs:

2.1. Ayaurtopusi JUii NpOBEACHUS MPAKTHMYECKUX 3aHATUH A oOuiero npogeccHoHalIbHOTO
LUKJIa JUCLUIUIMH, 000py10BaHHAs KOMIIBIOTEPOM, SKPAaHOM M ITPOELHPYIOUIUM YCTPOUCTBOM.
2.2. DnexTpudeckue nadoparopusie neun mapku CHOJI- 1,6.2,5.1/9-U3.

2.3. Komiekuuss MHKPOCTPYKTYp, H3Y4aeMbIX KOHCTPYKLIHMOHHBIX U HHCTPYMEHTAJIbHBIX
MaTepuasoB, paCTBOPBI COJIECH.

2.4. MepuTtenbHBI HHCTPYMEHT, TBEPIOMEPHI, MeTamiorpaduueckue H OHOJOTHUECKHE
MHUKPOCKOMBI, My(QenpHble Me4H, IUIH(OBAIBHO-TIONMPOBAIBHOE  00OpYIOBaHUE  JUIS
IIPUTOTOBIIEHUSI HUTHU(OB.
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IIpnioxenne 1
K pado4eii nporpaMMe AMCHUTLIHHBI

«CoBpeMeHHBIC MaTEPHAJIBI M TEXHOJIOTUH)»

AHHOTAIUsA padoyeil MporpaMmmbl
Hucrunnuaa CoBpeMeHHbIC MaTepHaIbl M TEXHOJOTHUH SBISETCS 4acThbio bioka 1 JIMCIMIINHBI
JUCHUILIMH TOJTOTOBKM CTYJEHTOB MO HarpasieHuto noarotoBku 22.03.01 MarepuanoBeaeHue u
TEXHOJIOTHUH _MaTepuayioB. JlucnumimuHa peanmmsyercss Ha CrynuHo dakyiabrere  «MOCKOBCKHI
ABUAIIMOHHOTO WMHCTUTYTA (HAIIMOHAIBHOTO WCCIEOBATENbCKOTO YHUBEpCHUTETa)» Kadeapoit
(xadenpamu) TAOM.

JlucuumuinHa HaresneHa Ha popMupoBaHue cieaytommx komnerenuuit: [IK-11 JTK-4.

CoznepxcaHHe JOUCIHUIIJIMHBI OXBAaThIBACT prF BOHpOCOB, CBA3AHHBIX C. PACCMOTPCHUCM
OCHOBHBIX  TIOJIOKEHMI  MAaTE€pUAJIOBEJICHUS  HOBBIX  BBICOKONPOYHBIX,  M3HOCOCTOMKMX,
KOMITO3UIIMOHHBIX 41 HAHOKPUCTAJJIMYCCKUX MaAaTCpUaAJIOB, a TAKXKC HOBBIX MaAaTCpHUaJIIOB
(OYHKIIMOHAJILHOIO Ha3HAa4YeHus, o0gamarommux  3(QGEKTOM «IaMITHy MEXaHHUYSCKOH (G OpMEL,
CBCPXIIPOBOAMMOCTEIO, OCO6BIMI/I QJICKTPUYCCKUMHU H TCIIJIOBBIMHU CBOﬁCTBaMH. CO3I[aHI/IeM HOBBIX
MAaTEPHAIOB M IIPOM3BOJACTBOM M3JEIUNA, COBPEMEHHBIMH TEXHOJIOIHMIMH 00paOOTKH MAaTEpHAIOB M
HaHOTeXHOHOFHﬁ, KOHKVDGHTOCHOCOGHBIX Ha MUPOBOM PBIHKC MAIIITMHOCTPOUTCIILHOI'O ITPOMU3BOJCTBA.

[IpenoaBanre AUCUUIUIMHBI MPEIyCMaTpUBAET CleAyrouie (OpMbl OpraHU3alUN Y4eOHOTO
nporiecca: Jlekmus, JlabopatopHas pabora.

IIporpamMMoOll NMCUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA: IPOMEXYTOYHAs
aTTectarus B (popme 3auer ¢ oneHkou (1 cemectp).

OOmiasi TpyJOEMKOCTh OCBOCHMSI JMCLUMILIMHBI COCTaBISET 2 3a4eTHBIX €IWHHUIL, 72 YacoB.
[TporpaMMo#i NUCIUTUIMHBI TPETyCMOTPEHBbI JNeKinuoHHbIe (12 yaco), mpaktudeckwe (0 yaco),
naboparopubie (12 dvacoB) 3aHsATHS W (48 YacoB) caMOCTOATENBHOM paboThl cryaeHTa. llenn
mpernojaBaHus Kypca — c)OpMUPOBATH Yy CTYJIEHTOB NPEICTABICHWE O COBPEMEHHBIX MaTepuaiax,
pa3pabaTbiBaeMbIX W BHEAPSEMBIX B COBPEMEHHOM MAaIIMHOCTPOEHUH, a TaKKe O MPOrPEeCCHUBHBIX
TEXHOJIOTUYECKHX METO/IaX WX MPUMEHEHHUS, TO3BOJISTFOIINX 00ECIEYUTh BRICOKHE IKCIUTyaTallHOHHBIC
CBOMCTBAa MEXaHU3MOB M MalllMH B U3EIUAX MAITUHOCTPOCHHUS, a9POKOCMUYECKON TEXHUKH.

3ana4yn u3y4eHUs Kypca — HAy4uTh CTYJEHTa OPUEHTHPOBATHCS B MHOIO0Opa3UH COBPEMEHHBIX
MaTEepUajoB, ONPEALISITh PAlMOHAIBLHBIE 00JIACTH MPUMEHEHHUS TeX WM WHBIX MaTepUaloB U YMETh
OLIEHHUBATh JJOCTUTAEMBbII MPU ITOM TEXHUKO-DKOHOMUYECKHH 3(PPexT.
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IMpunoxenue 2

K pa6oyeii nporpaMme IUCHUNIHHBI
«COBpEMEHHBIC MATCPHUAJIEI U TEXHOJIOTHI»

IIpukpenieHHsie ¢aiibl

3auer ¢ ouenkoi (1 cemectp).doc

IIpome:xxyTrounas arrecramus Nel

Ox3ameH (1 cemectp)

Cemectp: 1

Bua konTpoas: O

Bomnpochkr:

© NN kWD -

he

10.
11.
12.
13.
14.
15.

AHTUQPUKLINOHHBIE CIIABBI.
Apronoayrosas cBapka (Ap/IC) meramios.
Bosouenue MeTanioB U CILJIaBOB.
Bououenue.

I'a3zoBas cBapka METAILIOB.

H3roToBiieHne OTIMBOK B II€CYaHBIX (bOPMaX. JInThe 1Mo BBIIABISIEMBIM MOJCIIAM.

Kiaccudukanms BU0B CBapKH COBPEMEHHBIX MaTEPUAIIOB.
Knaccudukanus u MapKupOBKa CTaIIH.

Krnaccudukanus u cBOCTBa YyTyHOB.

Knaccudukanmsi cnoco60B H3roTOBIEHUS OTIMBOK.
Knaccel cBapku.

KoBka u mrammoBka: CyIHOCTb ¥ BHIBI.

KoBka MeTaJlIOB U CIIaBOB.

KoBka: CYIIHOCTb U HA3HAYCHUSI.

Komno3ummonnele = Marepuaibl Ha  HOJUMEPHOHM  OCHOBE:

60pOH.HaCTI/IKI/I, YTICIUIACTUKH.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KOMHOBI/II_II/IOHHBIG MaTcpuraibl, apMUPOBAHHBIC BOJIOKHAMMU.
KOMHOSI/IHI/IOHHI)IC Marepuraibl, apMUPOBAHHBIC YaCTUI[AMH.

KOMHOSI/IHI/IOHHHG Marepurabl: BUABLI, CYIITHOCTh, HA3HAYCHU .

CTCKJIOIIJIaCTHKA,

KOHCprKI_II/IOHHBIe KOMITIO3UITUOHHBIC MAaTCpUaJibl. OIIPCACICHUC U KJIaCCI/Iq)I/IKaI_II/IH.

.HCFKI/IC CILlJIaBbI. BUABI, HA3HAYCHHUA.

JIutbe B kokmib. JInThe oy naBnenueM. LleHTpoOekHOE TUThE.
JInTbe o JaBICHUEM.

Hay‘IHO-TeXHI/I‘-I€CKa5I peBOHIOI_[I/IHZ CYH_IHOCTB, OCHOBHBIC 3Tallbl.
HayuHo-TexHnueckuii nporpecc u o0IecTBo.

Hemerannnueckue maTepualnbl.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
W3JICTIUM.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
MaTepUaJIbL.
52.
53.
54.
35.
56.
57.
58.
59.
60.

HenpepbiBHOE UTHE.

Hepaspymrarorye MeTo1b1 KOHTPOJIS.

Ob6opynoBanwue st 00padOTKH METAJIIOB J1aBICHUEM.
OcHoBHast IPOYKIUA IPpU 00pabOTKE METAIIOB JaBICHUEM.
OcHoBHOE 000pyI0OBaHUE JJIS POBEJACHUS 00paOOTKH METaIOB JIaBJICHHUEM.
OcHOBHBIE OTepaIuy KOBKH.

OCHOBHBIE TEXHOJIOTUYECKUE CBOMCTBA MOPOIIIKOB.
OCHOBHBIE 3TaIlbl HAYYHON PEBOITIOIIUN

OCHOBHBIE 3Tanbl TEXHUYECKOW PEBOJIIOIUH.

IInacTHYHOCTH METAJIJIOB.

[ToHsiTHE HAIE)KHOCTH M TOJTOBCYHOCTH.

[TopomikoBast MeTamtyprusi. OCHOBHBIE TTOHSITHSI.
[TopomrkoBast METAILITYprusi: CYIITHOCTh U Ha3HAYCHHUS.

[IpermymiecTBO MOPOIIKOBOM METALIYPTUU TeEpel APYTMMHU CHOCOOAMM IMOTYYEeHHUS

[IpeccoBanue: CyIIHOCTD U BUIBI.
[IpupoaHbie KOMITIO3UTHI.
[IpousBoacTBO CcTANH.
[IpousBoacTBO yyryHa.

IIpokaTka METAIIJIOB U CILIABOB.
[Ipokarka: CyniHOCTh U BU/BI.
Caapka: CyIHOCTb U Ha3HaYCHHE.
CrnoucTtble KOMIIO3ULIMOHHBIE MaTEpUAIIbI.
Cnekanue. Tepmuueckast 00padboTKa.
CmutaBbl ¢ 3G (HEeKTOM mamsTH.
CriocoOb1 00pabOTKH pE3aHUEM.

Crexnomiactuku. bopomnactuku. Yrnennactuku. OpraHomiacTuky. Terio3aiuTHble

CyIIHOCTb JIMTEHHOTO MPOU3BOJCTBA.

TBeprocTsb.

TexHuueckas kepaMuKa.

TexHoI0THs MOTYUYEHU COBPEMEHHBIX METAJUTMYECKUX MTOPOIIKOB.
Tunbl cBapHBIX U3AETUM.

Touenue. CBepienue u pacrouka. dpesepoBanue.

TpeboBanusi, MpenbsABIsiEMbIe K HHCTPYMEHTAIBHBIM MaTepHalIaM.
IITammoBka.

DNeKTpOoAYyroBasi CBapKka METaIJIOB.
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JAmnarpamMMbl COCTOSIHUS IBOMHBIX CIJ1aBoB.doc
Baok Nel CoBpemeHHbIE MaTepUalibl U TEXHOJIOTUH
Paznen Ne2 Mertanueckue MaTepuaibl

Tunosoe 3aganue Nel J/[uarpamMmMbl COCTOSIHUS IBOMHBIX CILIABOB

Tun: JlomamHee 3a1anue

TpynoemkocTb(00BeM 4acoB): 6

TemaTuka: 1. PacummdpoBars auarpammbl COCTOSHUHN (ompexaeneHue a3 M CTPYKTYPHBIX
COCTABJISIFOIIUX B JIFOOBIX 00JIACTSIX TBOWHBIX THATrPAMM).

2. Hayuntbcs monb30BaThCsl MpaBUIOM (a3 U MPABUIOM OTPE3KOB IPU MOCTPOECHUHU KPHUBBIX
OXJIQXKJICHUS U OTIPEICIICHUU KOJMUYECTBEHHOTO COOTHOIICHUS (a3 JIsl TI0ObIX CIIaBOB.

3. OmpenensTb TpOLECCHl, NPOUCXOIAIINE Ha JHHUAX IUarpaMMbl (JIMKBHIYC, COJHIYC,
HBTEKTHUECKAs JMHHUA, JUHUS NpPEeAeIbHON PacTBOPUMOCTH U MIp.), IPU OXJAKICHUM M HarpeBaHUU
CILJIaBa.

Tunosbie BApDUAHTDI:

BAPUAHT Ne 1
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= a0t Pso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a0=5 ’ Bo=85 B%
[locTponTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOIIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Keso= aszot Bso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
20=30, Bo=90 B%
[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOIIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= 020t Pso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMIIepaType:
a2,=20 ’ Bo=80 B%
[locTponTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOIIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 4
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K's0= a0t 7o
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ) Bo=80 B%
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[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOIIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 5
[TocTpouts JBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= a0t Pso
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a2o=10, Bo=90 B%
[locTponTh KpuUBBIE OXJIAKICHUSA, HApPHUCOBATh CTPYKTYpy H OINPEAECIUTh COOTHOIIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 6
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Keo= aszot Bso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=80 B%
[locTponTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEAECIUTh COOTHOILIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUTABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= a0t Pso
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ’ Bo=90 B%
[TocTponTh KpHUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPy H OINPEAEIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 8
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K's0= a0t 7o
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ’ Bo=90 B%
[TocTponuTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 9
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K's0= a0t 7o
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=80 B%
[locTponuTh KpuUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K's0= a0t 7o
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a2,=20 ’ Bo=70 B%
[locTponuTh KpuUBBIE OXJIAKIACHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOIIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 11
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[TocTpouts qBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= 020t Pso
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=80 B%
[locTponTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOIIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIs CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 12
[TocTpouts NBOMHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Keo= aszot Bso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=90 B%
[locTponTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 13
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS O JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ky9= A+ Bso
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMIIepaType:
Bo=85 B%
[TocTponuTh KpHUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOIIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kso= a3+ B
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=30
[locTponTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpY H OINPEACIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K10= 020t Pso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=90 B%
[locTponuTh KpuUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPy H OINPEAEIUTh COOTHOIIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
15%, 40%, 60%, 100% B
BAPUAHT Ne 16
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kso=A+ B
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
[TocTpouth KpuBBIE OXJAXKICHHUS, HAPUCOBATh CTPYKTYpPYy M ONPEIEIUTh COOTHOIIEHHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIs CIIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouTts NBOIHYIO TUarpaMmy COCTOSHUS MO JAHHOMY TpeX(a3zHOMY PaBHOBECHIO
K30 + Bso= aso
PacTBOopuMOCTS (pa3 nmpu KOMHATHOM Temreparype:
ao=20 ) Bo=90 B%
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[locTponTh KpuUBBIE OXJIAKIACHUSA, HAPHUCOBATh CTPYKTYpy H OINPEAECIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 18
[TocTpouts qBOIHYIO qUarpaMMy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K20 + Pso= a0
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=80 B%
[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAECIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpouts nBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + Bso= aso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
20=60 , Bo=90 B%
[locTponTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEAECIUTh COOTHOILIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIs CIUIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K30+ B= a0
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a2,=20 B%
[TocTponTh KpuUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpY H OINPEACIUTh COOTHOIIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpouts NBOMHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ko+ azo= oo
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=70 B%
[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOIICHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kso+ A= Peo
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMIIepaType:
Bo=80 B%
[TocTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ko + Bro= aso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a2,=20 ’ Bo=90 B%
[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpy H OINPEAEIUTh COOTHOIIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
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[TocTpouts qBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K30+ B= a4
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a2,=20 B%
[TocTponuTh KpuUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEAEIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpouts NBOMHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + Bro= ass
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ’ Bo=90 B%
[locTponTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ko+ Bso= aso
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ’ Bo=90 B%
[TocTponTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPy H OINPEACIUTh COOTHOIIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K20+ fro=aso
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ’ Bo=90 B%
[locTponuTh KpuUBBIE OXJIAKICHUSA, HApPHUCOBATh CTPYKTYpPy H OINPEAEIUTh COOTHOIIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpouts NBOIHYIO qUarpaMMy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K4+ B=asg
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=30
[TocTponTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEACIUTh COOTHOIIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpouts qBOIHYIO qUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kso + B= a0
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=30
[locTponTh KpuUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpY H OINPEACIUTh COOTHOLIEHHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpouts qBOIHYIO qUarpaMMy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + Bro= aq
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
2,=20 ) Bo=90 B%
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[locTponTh KpuUBBIE OXJIAKIACHUSA, HAPHUCOBATh CTPYKTYpy H OINPEAECIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 40%, 65%, 100% B
BAPUAHT Ne 31
[TocTpouts qBOIHYIO qUarpaMMy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kot o= aszo
PactBopuMocCTh (ha3 mpu KOMHATHOM TeMITepaType:
a2,=20 ’ Bo=90 B%
[locTponuTh KpuUBBIE OXJIAKICHUS, HAPHUCOBATh CTPYKTYpPY H OINPEAECIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSIHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
Kso + azo= P
PactBopuMocTh (ha3 mpu KOMHATHOM TeMITepaType:
a,=10 ’ Bo=90 B%
[locTponTh KpHUBBIE OXJIAKICHUSA, HAPHUCOBATh CTPYKTYpy H OINPEAEIUTh COOTHOILIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUTABOB:
15%, 40%, 60%, 100% B
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NuaaunupoBanne KPpUCTANIOrpadpuuecKuX IJI0CKOCTeld U HanpaBJeHuii.doc
Baok Nel CoBpemeHHbIE MaTepUalibl U TEXHOJIOTUH
Paznen Ne2 Mertanueckue MaTepuaibl
Tunosoe 3axanne Nel UnaunupoBanue kpuctamiorpadpuyeckux MIOCKOCTeH U

HanpaBJICHUN

Tun: J/lomamHee 3a1anue

TpynoemkocTb(00BeM 4acoB): 6

TemaTuka: [IpoBecTu HHIUIIMPOBAHNUE KPUCTAIIOrPAaUUECKUX MIOCKOCTEN U HAIIPABICHUA B
COOTBETCTBUH C BAPUAHTOM.

Tunosble BApUAHTHI:

VHIUIIMPOBAHUE KPUCTAJIJIOTPAGUYECKUX IVIOCKOCTEM U HATTIPABJIEHUIA
I'pynna ®.N.0.

Z

14

16

’Zr/
7

1

Z#/m
AT

Y é/ 2% 7

20 19 /8

24

ILnockocTH:

Bapuant 1) 14-15-7-6; 13-15-0; 15-16-19-18; 3-1-26; 4-5-18-17; 13-15-17-19
Bapuant 2) 5-7-17-19; 7-8-18-19; 23-0-8; 3-1-9-11; 25-26-16-24; 5-6 -17- 24
Bapuant 3) 3-15-2; 3-5-19-21; 22-26-0-6; 12-14-18-24; 21-7-26; 24-1-5-22
BapuanTt 4) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-6; 15-26-17; 2-3-23-24
Bapuaur 5) 5-14-16-1; 11-9-17-19; 1-7-16; 4-3-25-13; 5-17-18; 6-1-17-22
BapuanT 6) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 25-23-17; 16-23-17
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BapuaHTt 7) 15-9-17-23; 8-17-21-6; 14-21-23; 3-2-19-18; 10-7-2; 11-9-26
Bapuanr 8) 0-21-23; 1-2-10-9; 7-1-23-17; 7-15-16-8; 13-15-2; 19-23-18
BapuaHnTt 9) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 22-6-17; 7-2-24
Bapuant 10) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 6-21-17; 25-15-23-26
BapuanT 11) 6-5-0-7; 2-3-23-24; 3-1-26; 0-8-24-26; 6-7-19-20; 16-19-21
Bapuant 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
BapuanTt 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
Bapuant 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
BapuanTt 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
BapuaHTt 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
BapuanTt 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
BapuaHTt 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
BapuanTt 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
Bapuant 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

BapuanTt 21) 14-13-25-15; 25-7-1; 9-8-13-6; 0-23-21; 5-7-17-19; 8-4-26
BapuaHt 22) 5-7-23-21; 23-17-0; 26-5-3; 2-23-21; 15-14-19-20; 13-15-17-19
BapuaHTt 23) 26-19-18-17; 13-15-5-7; 14-7-5; 15-9-24; 16-22-18; 7-19-18
Bapuant 24) 25-17-19; 7-23-1-17; 7-1-26; 5-6-17-24; 15-19-21; 15-9-19-21
BapuanTt 25) 5-3-19-21; 21-19-7-1; 8-18-26; 7-1-17-23; 3-2-24-23; 6-1-21
BapuaHrt 26) 5-6-7-0; 10-25-0-2; 9-0-2; 3-5-23-17; 7-17-23; 19-18-15-16
Bapuant 27) 23-7-0-26; 14-22-17-9; 7-8-17-26; 5-22-26; 15-3-4-14; 14-3-8
Bapuant 28) 7-1-17-23; 8-19-21; 6-23-21; 5-19-23; 19-2-8; 14-15-19-20
BapuanTt 29) 5-19-26; 0-8-24-26; 15-2-4; 14-1-3; 15-5-1; 16-2-6

Bapuant 30) 26-7-1; 22-5-7; 5-3-19-21; 26-5-7; 7-18-20; 5-17-23
HanpasJjienus:

Bapuanr 1) 0-8; 1-17; 6-26; 6-7; 19-3; 5-26

BapuanT 2) 14-25; 15-1; 25-17; 0-22; 7-19; 23-25

Bapuant 3) 0-3; 3-24; 24-26; 26-2; 20-5; 14-26

BapuanT 4) 1-18; 2-7; 7-5; 5-19; 21-0; 25-18

Bapuanr 5) 22-3; 11-3; 0-15; 16-0; 2-7; 1-5

BapuanT 6) 18-19; 3-26; 1-18; 0-6; 3-22; 5-21

Bapuant 7) 18-0; 8-1; 25-9; 15-23; 7-26; 22-5

BapuanT 8) 4-0; 11-5; 0-18; 15-22; 1-24; 19-17

Bapuant 9) 21-20; 4-5; 5-7; 13-1; 0-23; 8-18

BapuanTt 10) 13-14; 12-25; 5-15; 12-26; 15-16; 11-9

Bapuant 11) 6-25; 15-21; 16-8; 7-5; 15-1; 15-17

BapuanTt 12) 24-17; 4-10; 8-25; 16-26; 21-26; 8-0

Bapuant 13) 0-16; 25-21; 3-2; 1-3; 9-7; 25-23

BapuanTt 14) 20-4; 22-26; 8-26; 25-14; 6-5; 13-15

Bapuanrt 15) 17-7; 11-17; 11-3; 24-26; 11-5; 25-19

BapuaHTt 16) 9-25; 13-0; 0-24; 9-23; 25-11; 17-23

Bapuant 17) 1-23; 9-19; 19-26; 4-11; 6-26; 11-21

BapuaHTt 18) 26-17; 21-19; 0-22; 8-13; 22-23; 11-2

BapuanTt 19) 5-23; 8-21; 22-21; 0-9; 7-21; 24-5

Bapuant 20) 20-19; 9-8; 13-3; 9-6; 11-10; 17-8

Bapuant 21) 12-0; 9-4; 11-12; 26-7; 4-25; 1-14

BapuanTt 22) 4-5; 5-22; 3-21; 1-12; 4-20; 0-13

Bapuant 23) 14-18; 1-22; 20-8; 25-16; 0-26

Bapuant 24) 1-9; 10-23; 7-5; 26-14; 3-8

Bapuant 25) 5-3; 19-7; 19-8; 15-17; 24-4

BapuanTt 26) 3-8; 22-20; 19-16; 5-23; 2-15

Bapuant 27) 1-8; 18-23; 19-15; 4- 19; 3-7
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BapuanTt 28) 9-0; 10- 15; 11-14; 1-22; 21-18
Bapuant 29) 2-3; 2-7; 2-18; 2-13; 2-16
Bapuant 30) 4-25; 4-1; 4-14; 4-16; 4-15
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