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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: KaK TBOPUYECKU TPUMEHSATHh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccuoHaNbHOMN NeATeTbHOCTH, U KaK
MPUMEHSATh METOAbl MATEMAaTUYECKOTO aHAIN3A U
MOJIETTUPOBAHMS, TEOPETUUECKOTO U
PKCIIEPUMEHTAIBHOTO UCCIEA0BAHNUS;
XapaKTEPUCTUKNA OCHOBHBIX U BCIIOMOTATENbHBIX
MaTepUalioB, UCMOJIb3YEMbIX MTPU U3TOTOBJICHUU
PaKETHO-KOCMUYECKOM TEXHUKU

'YMeeT: TBOPUECKU TPUMEHSITh OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAYYHbIX IUCLUILIINH B
npodhecCHOHATBHOMN IeITeTLHOCTH U YMETh
MPUMEHSATh METO/Ibl MAaTEMATUYECKOT0 aHaIN3a 1
MOJAEIUPOBAHUS, TEOPETUYECKOTO U
YKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS; BIOMPATh
OCHOBHBIE W BCIIOMOTaTeJIbHbIE MaTEPHUAJIbI,
MCITI0JIb3YEeMbIE ITPU U3TOTOBIIEHUH PAKETHO-
KOCMHWYECKON TEXHUKHU

MMeeT mpakTUYeCKUi OTBIT: BBIOOpA OCHOBHBIX U
BCIIOMOTATEIbHBIX MAaTEPUAJIOB, UCIIOIB3YEMBIX TIPU
M3rOTOBJICHUU PAKETHO-KOCMUYECKON TEXHUKHU

OIIK-1 Cnoco0GeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC
u O6H.[€I/IH)K€HepHLIe H OKCTICPUMCHTAJIbHOT'O
WCCJIEIOBAHUS JUISI PEIICHUS WHKESHEPHBIX 3a7a4
npodeccHOHANBHON IeITeTbHOCTH

3. Mecto nucuumiudbl B cTpykrype Ol BO

| [lepeueHb npeANIeCTBYIOMUX AUCHUIUINH, | [lepeueHp nocaeayONMX AUCIUILIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.11 Xumusa

1.0.16 ConpoTuBieHue MaTepraioB

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI.’:IHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimna

TpeboBanus

1.0.11 Xumusa

3HaET: 0 CTPOEHUU BEIIECTBA U
MPUPOJEXUMUYECKON CBSA3H; O EPUOJTUIHOCTH
CBOIMCTBIJIEMEHTOB U UX COEIUHEHU; 00
OCHOBHBIXXUMHUYECKUX CUCTEMaX U MPOIeccax;
OpPEaKIIMOHHOM CTIOCOOHOCTH
BEIIECTB,00yCIOBICHHON TEPMOIUHAMUYECKUMU
WKUHETUYECKUMHU ITapaMeTPaMU CUCTEM;
o(QyHIaAMEHTAIBHBIX KOHCTAHTaX, O
METOIAXXUMHUYECKON UICHTU(DUKAIINN U
OTpeIeNICHUSBEIIECTB; 00 IEKTPOXUMHUYECKHIX
Mpolieccax U UXIMPUMEHEHUHN Ha TIPAKTUKE; O
CBOMCTBAaXBaKHEHUIIINX MaTEpUaIoB, B TOM YHCIIE,
METAJIJIOB HCIUIABOB YMEET: UCIOJIb30BaTh
OCHOBHBIE TIOHSATHUSI XUMUU;UCIIONB30BaTh
MEePUOUYCCKHM 3aKOH JIITXapaKTEPUCTUKU
CTPOEHUS ¥ CBOMCTB AJIEMEHTOB U UX COEIMHEHUM;
MCITI0JIB30BaTh 3aKOHBL,yIIPABJISIONINE XUMHUUECKUMHU
CHUCTEMaMH UIIPOLIECCAMU B HUX, B TOM YHCIIE, [
[pacyeTacoCTaBOB U MPUTOTOBJICHUS PEAKIIMOHHBIX
cMecel;onpeaenaTb (GU3NKO-XUMUYECKHe
CBOlicTBamMarepuanoB; 00OpadaTbIBaTh
pE3yIbTaThIPKCIIEPUMEHTA; OCYIIECTBIATH Ha 0a3e
TpeOyeMBIX(PU3HUKO-XUMUICCKUX XapaKTCPUCTHK
BbIOOpMaTepuana MiMeer mpakTHUeCKUil OIBIT:
BJIaJICHUS] HABBIKAMUIIO COCTABJICHUIO YPaBHEHUMN
XUMHUYECKUX peaklnii;00palleHnIo ¢ peakTUBaMH,
npruOopaMu HOOOPYIOBAHUEM H UCITONIE30BaTh HX
TUISITIPOBEICHUS IKCTIEPUMEHTOB; COOIIOICHUIO
TEXHUKHOE30MTaCHOCTH; 110 00pabOTKE Pe3yIbTaTOB

OIIbITA I/IO(bOpMJ'IeHI/IIO OTYCTOB

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0eMKOCTh JUCHUILIUHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOU

paboThl
Pacnpenenenue
Bcero 110 CEMECTpaM B yacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
2
OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMUsA: 64 64
Jlexumu (JI) 32 32
[TpakTrueckue 3aHsITHs, CEMUHAPHI U (WIIH) IPYTHE BUIBI 0 0




ayuTOpHbIX 3aHsaTHi (I13)

JlaGoparopHbie paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5

Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 8 8

Pedepar "KoHCTpyKIIMOHHBIE CTaH U CIIABHI" 10 10

N3ydeHne MapKupOBOK CTaJIel, YyIyHOB, LIBETHBIX METAJJIOB 12 12
U CIUIaBOB

ITonroroBka K KOJUIOKBUYMaM U DK3aMEHY 20,5 20.5

N3yueHnue mporeccoB KpucTaIn3alum xKene3o- 1 1
YIJIEPOAMCTHIX CIUIABOB 3a/IaHHOTO COCTaBa

Pecdepar no pazgeny "Hemerannnueckue marepuais’ 8 8
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

No

pasznena HanmenoBanune pa3acioB TUCIUTLINHBI
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MCTAJIJIOB

[lechopmariusi, pa3pyiieHue 1 MEXaHUYECKHE CBOICTBA

da30BbIe MPEBPAILECHUS U CTPOEHUE CIUIABOB
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5.1. Jlekuun

Ne Ne
NeKIUupasaesna

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKIITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

MCTAJIJIOB.

Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKON PEILIETKE U
hiIeMeHTapHOU siueiike. OCHOBHBIE THIBI KPUCTAITUYECKUX PEIIETOK METAJIOB.
SABnenue nonumopdusmMa. AHUZOTPONHS CBOMCTB KpUCTAILIOB. [epexTsl
KPUCTAJTUYECKOTO CTPOSHHUS METAIIIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBA

Vrpyras nedopmarius. MexaHu3M IIaCTHYECKOH IehopMaliii B MOHO- U
[MOJIUKPUCTAJINIMYCCKUX TCIIaX. Bnusane nioactudyeckon I[e(l)OpMaIII/II/I Ha
CTPYKTYpPY U CBOICTBa MeTaJUIOB. SIBJeHHe HakIEma. XPYIKOe U BI3KOE
paspymienue. Spnenue xnamanonomkoctu. Cxema Modde.

VcnibiTanus Ha pacTsKeHUe. XapaKTEepPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, IPOYHOCTD, MJIACTUYHOCTh, TBEPAOCTD, YapHas BSI3KOCTb,
BBIHOCIIMBOCTB, U3HOCOCTOMKOCTB U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hOpMUPOBAHHOTO METAJlIa: BO3BPAT U
pexkpucTtaimsanus. X BnusgHue Ha cBoiicTBa. PaKTOPBI, ONPEACISIONIUE Pa3MeD
PEKPUCTAIIIIN30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IulacTuueckas aedopmars.




[TonsTHs cr1aBa, KOMIIOHEHTA, (Ga3bl. CrocoObl BRIpaXXKEHUsI KOHIICHTPAIUU
cru1aBoB. TuIbl a3 B METANTMUECKUX CIIIaBaX: TBEP/bIE pACTBOPHI (3aMEILIECHUS U
BHE/IPCHHUS1), XUMUYECKUE COSTMHEHHS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS JBOMHBIX cucteM. OnpeneneHrue cocTaBa u
KkonuuecTBa (a3 mo AuarpamMmme coctossHus. CBs3b CBOMCTB CIJIaBa C AUMarpaMMOi
COCTOSIHUSL.

Kparkast xapakrepucTuka (a3 B cIIaBax kejesa ¢ yriepoaom. Juarpamma
COCTOSTHUS JK€J1€30—IIeMeHTUT. DOpMHUpPOBaHHE CTPYKTYPHI CILIAaBOB MpU
MEIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTABISIONINE U CBOMCTBA YIIEPOJUCTHIX CTaNlel U ONbIX
qyryHoB. OOmias xapakTepucTuka crayiei. [locTosiHHbIE TpUMecH U X BIMSHHUE Ha
cBoiicTBa craneil. luarpamma cTabuiIbHOTO paBHOBecHs xene3o—Tpadput. Cepoie
YYyT'YHBI, UX KJIacCUPHKanus 1o popMe rpadUTHBIX BKIIOUEHHH U CTPYKTYpe
METaUIM4eCKON 0CHOBBI. Cephlii, BRBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[TonsiTue o Tepmuyeckoit oopadbotke. Kimaccudukaius BHI0B TEpMUYECKOMU
00paboTku. Kputnueckue ToOUku cTanu. XMMHUYECKUE dJIEMEHTHI, BXOSIINE B
coctaB craneid. Knaccudukanus nerupyronux snemenToB. Obpa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa aycrenuTa. Binusiaue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPeB U MEPEKOT.

Pacrnag aycreHuTa npu oxyiaxaeHuu. J[uarpaMma n30TepMUYECKUX NMPEeBpaIieHU i
nepeoxIakIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
MpeBpalIeHHs ayCTeHUTa. BiMsiHMe JerupyouX JeMEHTOB Ha IPEeBPAILEHUS
aycTeHuTa. [IpeBpalieHus aycTeHnTa Ipyu HENPEpPhIBHOM oxJaxaeHnu. CBoiicTBa
MIPOAYKTOB pacmaja ayCTeHUTA.

[IpeBpalieHus Ipy OTIYCKE 3aKAJIEHHON CTalu. BiausHue Nernpyronmx 31eMEHTOB
Ha MPOLECCHI OTIyCKa. MI3MEeHeHe CBOMCTB cTayd IpH OoTIycke. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxwura I pona (qudQy3noHHBIN, peKpUCTaUIN3aMOHHBIH,
s cHATUS HanpsbkeHud ). Omxur 11 poga. Buasr omxura 11 poxa (mosHbIH,
HETIOJTHBIN, HOpMau3anus, CHepouTU3UPYIONTUi U T.10.).

10

3akanka ctanu. Beioop Temneparypbl OXJIaXISHUS U OXJIAXAAIOIIEH Cpeibl s
3aKaJIKy. 3aKaJIBaeMOCThb U MPOKAIMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HaNpsDKEHUS, BOSHUKAIOIINE TIpH 3aKanke. CriocoObl
3akajiku.Hu3kuii, cpeiHUI 1 BBICOKHI OTITYCK CTalld. TepMoMexaHn4ecKas
obpabdotka (TMO) cramu. OcHoBHBIC BUabl TMO 1 €€ BiusiHHE HA CBOWCTBA
CTaJH.

11

Xumuko-repmuueckas oopadorka (XTO) cranu. Llemenranus. Mexanuzm
00pa30BaHMsI LIEMEHTOBAHHOTO CJIOSI U ero CBOWCTBa. . Tepmuueckas oOpaboTka
[OCJI€ [IEMEHTAIMN U CBOMCTBA IEMEHTUPOBAHHBIX AeTaneil. A30THpOBaHUE.
HutpouemenTanus u nnanuposanue. pyrue suael XTO cranu. I[loBepxHOocTHas
3aKaJIKa.

12

Knaccudukanus cranei o XuMHIY€CKOMY COCTaBy, CTPYKTYpe U Ha3HAYCHHUIO.
MapxkupoBka ctaneit. Konctpykipionusie ctaini. OcHOBHbIE TpeOOBaHMs,
MPEABABIIEMbIC K KOHCTPYKITMOHHBIM CTAJIIM. CTPOUTEIBHBIE CTAIH.
ApmMmatypHble cTaid. CTanu Jyisi XOJOIHOM IITAMIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu qyist XTO. Ipyxxunnsie ctanu. [logmmumnHuKoBsie cTanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpYyKIMOHHBIE CTAI CTIEIMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOT€HHBIX Temneparyp. Cranu
MOBBILIEHHON 00padaThiBaeMOCTH pe3aHueM. Koppo3MOHHOCTOMKHE CTaIH.
JKapocTolikue cTanau u cruiaBbl. THCTpyMeHTaIbHBIC CTalu. TBepAbIe CIIIaBhI.

14

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePECHIIEHHBIN TBEP I
pacTBOp u crapeHue. AnromuHuid. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
W TepMHUYeCcKas 00paboTKa alFOMUHUEBBIX CT1aBoB. [lepopmupyembie
QTFOMIUHHEBBIC CIUIABBI, HE YIPOUHSIEMbIE U YIIPOYHSEMBIC TEPMUUYECKOM




00paboTKoii. JIuTeitHbIe CIUIaBhI.

MC,Z[B. CraBel Ha OCHOBE MEIHU. .HaTy'HI/I, ux CBOﬁCTBa, MapKHUpPOBKa U
IMPUMCHCHUC. OJ'IOBSIHI/ICTI)IG, AJTFTOMHWHHEBLBIC, MApPTaHIIOBUCTBIC, CBUHIIOBLIC U
6CpI/IHHI/ICBBIC 6p0H3LII COCTaB, CBOﬁCTBa, MapKHUpPOBKa U obmactu NIPUMCHCHUA.

15 9 [MenHoHuKeneBbIe CIUIaBbl. TUTaH U ero cBoicTBa. KOHCTpYKIIMOHHBIE 1 2
YKapOoTIpOYHbIE CIUIaBbI TUTaHa. TepMuueckast 00paboT-Ka TUTAHA U €TO0 CIUIABOB.
AHTU(PHUKIMOHHBIE CIIJIaBbl HAa OJIOBSIHUCTOM, CBUHIIOBOM, ITUHKOBOM U
QJIFOMUHHE-BOM OCHOBE.

16 10 |Hemerannmueckue mMarepuabl 2

5.2. llpakTHyecKne 3aHATUSA, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTnslpasenal HaunmeHoBaHue WITH KpaTKoe coziepKaHue 1a0opaTopHON paboThI BO
4acoB
1,2 I [Makpo- 1 MUKPOCTPYKTYPHBII METOABI aHAJIN3Aa METAJUIOB U CIUIABOB 4
3.4 2 |[Inactuueckas nedopMaiusi METAJLJIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOWcTBa | 4
5 2 |Pexkpucramn3allMOHHBIA OTKUL. 2
6 3 |duarpamMmbl COCTOSIHUS ABOMHBIX CUCTEM 2
7 4 |Da3oBble IpeBpaILEHNUs U CTPYKTYpa YIIEPOAUCTHIX CTaJeH U UyTyHOB 2
8 4 |AHanu3 qUarpaMMbl COCTOSIHUM 5KeJIe30-yIIiepo 2
12 5 |CeMuHap 1o TE€OpUH TEPMUUECKONH 00pabOTKH 2
9 6 |BimsHHE CKOPOCTH OXJIAXKJIECHHS HA CTPYKTYPY M CBOKCTBA YITIEPOAMCTON CTaJIH. 2

10 6 |Ortmyck cranu 2

11 8  [MapkupoBKa cTajiell U UyTyHOB 2

16 3 Bri6op MaTepHaos 1 nx 00paboTKa B 3aBUCUMOCTH OT YCJIOBUH 3KCIUTyaTalluH )

KOHCTPYKIUI
13,14 9  |Tepmuueckasi 00pabOTKa aTFOMUHUEBHIX CIIJIABOB 4
15 9  |[MapkupoBKa [IBETHBIX CIJIABOB 2
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Criucok nureparypsl (¢ yKkazaHHEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc 4acoB

1.JTaxtun, FO. M. Marepuanosenenue

Y4yeOHUK JUIsl BTY30B. - 3-€ U34., nepepad. u

nomn. - M.: Mammnoctpoenue, 1990. - 528 c.

wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Pecdepar no pazgeny "LiBetHsle Mmetamuibl 1 |ConHues, FO. I1. MarepuanoBenenue Yue6. 2 3
cruiaBbl” U1 BY30B I10 METAJTYpr., MAIIUHOCTPOHUT. U

oOmerexH. creruansHocTsaM FO. I

Connues, E. U. [IpsaxuHn. - 3-e u3..

nepepad. u gom. - CII6.: Xumuzaar, 2004. -

734,c.un. pasnen 1V, ctp. 478-538
Pedepar "KoHCTpYKIIMOHHBIC CTATH U 1. Jlaxtun, 0. M. MarepuanoBenexue ) 10
CIJIaBbl" YueOHUK JUIsl BTY30B. - 3-€ U31I., mepepad. u




nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ui., miaBa X1V crp. 252-312 wnm 2.
Connues, FO. [1. Marepuanosenenue Yueo.
TUTSE By30B 110 METAJLTyPT., MAIlIMHOCTPOUT.
oOmeTexH. cneruanbHocTsaM 1O, I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u gom. - CII6.:

3yueHne MapKUpOBOK CTajIeH, YyT'yYHOB,
[BETHBIX METAJIJIOB U CILJIABOB

MarepuasnoBezieHre: yueOHoe mocooue K
nmabopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3-80 FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78
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HOI[I‘OTOBKa K KOJJIOKBUYMaM U 3K3aMCHY

JI1000M MCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEepaTyphbl

20,5

M3ydyeHne mpoueccoB KpUCTAIITN3aluu
YKEJI€30-YTIIEPOJUCTHIX CIIABOB 33JJAaHHOTO
cocTaBa

MatepuanoBeeHue: yaeOHoe nocodue K
nmaGopaTopHbIM padotam /M.B.JlanuHa,
B.J1.Unenues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-so FOVYpI'Y, 2013.—81c¢c. Ctp.27-46 unu
1F00011 HCTOYHUK U3 CIIMCKAa OCHOBHOU
TUTEepaTyphl

11

Pedepar no pazneny "Hemeramnuueckue
MaTepuaib”

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHHK JUTSI BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb 11, ctp. 434-520 nnu 2. ConHues,
1O. I1. MarepuanoBenenue Y4eb. il By30B
M0 METAJLIypr., MAIIMHOCTPOUT. U
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

6. (I)OH)I OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEXKYTOYHOM aTTeCTallMu

KonTpoib kauecTBa 0CBOSHHS 00pa30BaTEIbHOM IMPOTPaMMBbI OCYIIECTBIISICTCS B

cootBercTBHH ¢ [lonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitusa (KM)

HasBanue -
Ne | Ce- Bun Makxc. THIBa-
KOHTpoJIbHOTO  (Bec ITopsinok HauncneHus 6anIoB
KM{mectp| xoHTpOIS MEDOLDISITIS Oamn eTCs B
porp A
Pecdepar orieHMBaeTCs CiIeIy oM
obpa3oM: 4 Oasuia - 3a ITyOOKO
packpbITyto TeMy. Mcnonb3oBaHo
. T0CTAaTOYHOE KOJTMYECTBO
Texymuit (Pedepar mo uBeTHbIM .
1 2 0,3| 4 |muTeparypbl NO NPEAJIOKEHHON TEME. [PK3aMEH
KOHTPOJIb | METaJulaM M CIUIaBaM
3 6ayia - Teme pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HCTOYHHKOB. 2 Oaja - Tema




pedepara packpbiTa hparmMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HC MIPCIACTABIICH AJId ITPOBCPKU.

Texymmii
KOHTPOJIb

Pedepar no
HEMETAJUTHICCKUM
Marepuaiam

0,3

Pecdepar orieHMBaeTCs CIIeIyomuM
oOpazom: 4 Gania - 3a TIyOOKO
packpbITyto Temy. Hcnonb3oBaHo
TT0CTAaTOYHOE KOJIHMUYECTBO
mTepatypsl O IPEeAIoKEHHON TeEMe.
3 6amna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
HMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparMeHTapHO,
noBepXHOCTHO. () GansoB - pedepar
HE MPEICTABIICH JUIsl IPOBEPKH.

OK3aMCH|

Texymumii
KOHTPOJIb

Pedepar mo
KOHCTPYKITHOHHBIM
cTaJIsiM

Pedepar orienuBaeTcs cieayronmm
obpa3om: 4 Oana - 3a yOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOUYHOE KOJIMYECTBO
IuTeparypsl 10 MPEUI0KEHHOW TEME.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO MCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMUYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepata packpbiTa (hparMeHTapHO,
nmoBepxHOCTHO. () 0amioB - pedepar
HE MPEeJICTaBIIECH JUIsl TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

KomnnokBuym mmo
MJIACTUYECKON
nedopmaruu u
pEeKpUCTAILTU3AIIT

KomnokBIUyMbI IPOBOASATCS HA
mabopaTopHBIX paboTax Mmocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena kypca. Kax b1l KOJUIOKBUYM
conepkut 1o 8 Borpocos [Ipu
OIICHKE MCIIOJIb3YETCS CIEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
oTBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

Komnoksuym o
HKEJIe30yTIIEPOUCTBIM
CIUIaBaM

KoJ1TOKBUYMBI TTPOBOZSTCS HA
TabopaTOpHBIX paboTax Mmocie
M3y4EHUs] COOTBETCTBYIOIIEIO
pazzaena Kkypca. Kaxpiii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OLIEHKE HCIONIB3YeTCsl CIeaAyIoas
[1KaJIa: 34 KaXKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

OK3aMCH|

Texymumii
KOHTPOJIb

KommokBuyMm o
TEPMUYECKOMN
00paboTke

KoJITOKBUYMBI TIPOBOISITCS HA
mabopaTopHbIX paboTax mocie
W3yUYeHHSI COOTBETCTBYIOIIETO
pasznena kypca. Kaxaplit KOIIIOKBUYM
COZIEP>KUT 10 8 BonpocoB [Ipu
OLIEHKE UCIIOJIB3YEeTCs CIIeTyromas
[1KaJia: 32 KaKIbI IPABUIIbHBINA
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

[TnceMeHHBIN OIpoc
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CryzneHT noyJyaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pacuidposars 12

MapoOK CTajed ¥ YyT'YHOB U IO

OK3aMCH|




MPUBEACHHOMY XUMHYECKOMY
COCTaBYy M OfIHY CTaJIb 3alIH(poBaTh.
[IponomkuTensHOCTH onpoca - 30
MHUHYT . 3aJJaHAE OL[CHUBAETCS
CIIEyIOLINM 00pa3zoM: 3a Kax1yto
MPaBUIIEHO BBHITIOIHEHHYTO
paciupoBKy WIH 3aITH(PPOBKY
MapKy CIUIaBa MpHCBanBaeTcs |
Oam.

JlaGoparopHas
pabora

3amura
1abopaToOpHBIX padboT
o 1 pazneny

JIaGopaTopHbie pabOTHI
"[lnactuueckas nedopmanus
MeTayoB" u "
PexpucraiyinzalluOHHbIA OTHKHUT"
B3alMOCBSI3aHbl U 3alUILAI0TCA
OJTHOBPEMEHHO. 3aluTa
mabopaTopHbIX paboT
OCYUIECTBIISIETCS UHANBUAYaJIbHO.
OnenuBaeTcs MpaBUIbHOCTD
BBIBOJIOB U OTBETHI Ha BOIIPOCHI (TPHU
BOIIPOCA).

OO6mwmit 6anmn mpu OoIeHKe
CKJIa/IBIBAETCS U3 CIEAYIOINX
roKasareJieu

- BBIBOJIBI JIOTUYMHBI 1 000CHOBAHHI -
1 Gamn

- IPaBWJIHHBIN OTBET HA OJIUH BOTIPOC
-1 6ann

OK3aMCH

Texymumii
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOANCTHIM
CIUIaBaM

Ormpoc ocymiecTBIsAETCs
NHAUBUAYaIbHO. OLIeHNBaeTCs
[IPaBHWJIBHOCTh OTBETOB HA BOIPOCHI.
3anarorcs 4 BoIpoca u3 nepeyHs,
nmMeromerocs B PIT/I.

Vcrionb3yeTcst okas3areb:
[IpaBUJIBHBIN OTBET Ha | Bompoc - 1
6as1

OK3aMCH

10

JlaGopaTtopHas
pabora

3amura
nabopaTopHoit
paboThI 1o 4 pazaeny

3amura 1ab0opaTopHOI paboTHI
"BinsiHue CKOPOCTH OXJIaXKIEHHUE Ha
CTPYKTYpY U CBOMCTBA cTaIn"
OCYUIECTBIISIETCS NHAUBUAYAJIBHO.
OneHunBaeTcs MPaBUILHOCTD BHIBOJA
1 OTBETHI Ha BOIPOCHL. 3aJ1al0TCS TPU
BOIpOCA.

OOmmii 6asut mpu OLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI -
1 Gamn

- IPaBWJIbHBIN OTBET Ha OJIUH BOMPOC
- 1 6amn

ODK3aMCH

11

JlaGoparopHas
pabora

3amura
n1abopaTopHOM
paboThI 110 4 pazaemny

3amura 1aboparopHOl paboThI
"OTnyck ctanu" oCylEeCTBISETCS
WMHIWBHUYaJIbHO. OL[GHI/IBaCTCSI
[PaBIJIBHOCTH BBIBO/IA U OTBETHI HA
BOTIPOCHI. 3a/1al0TCs1 TPH BOIPOCa.
OO6mwmit 6anm npu oreHKe

CKJIAABIBACTCA M3 CJICAYIONINX

OK3aMCH




MoKa3aTesIei:

- BBIBOJIBI JIOTHYHEI 1 000CHOBAHEI -
1 6ann

- MPaBWJIBHBIA OTBET Ha OJMH BOMPOC
- 1 6amn

CryneHT nojaydaer KapTouKy B
COOTBETCTBUU C KOTOPOI
HeoOxonumo pacuidposars 12
MapOK I[BETHBIX METAJJIOB U CIIABOB
Texyuui MapxkupoBku 1 | 1o [H&uxocHose. [IponomKUTETBHOCTD S K3aMEH
KOHTPOJIb [IBETHBIX METAJIJIOB onpoca - 30 MuHYT . 3ajaHuE
OLIEHUBAETCS CICAYIOIIMM 00pa3oM:
3a KaXIyH0 IPaBUIBHO
BHITIOJTHEHHYIO paciin(poBKy MapKu
CIUIaBa MpucBauBaeTcs 1 6ai.

12| 2

3amuTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYaJIbHO.
OrneHnBaeTCs MPaBIIILHOCTH BBIBOJIA
1 OTBETHI Ha BONPOCHI. 3aJ1al0TCsl TPH
Tepmuueckas BOIIpOCA.
JlaGoparopHas o0paboTka OOwwmii 6a1 mpu oLeHKe

pabora ATFOMUHHUEBBIX CKJIaJIBIBACTCS M3 CIIETYFOIINX
CIJIAaBOB MoKa3aresen:
- BBIBOJIBI JIOTHYHBI 1 OOOCHOBAHBI -
1 6ann
- IPaBHJIBHBIN OTBET Ha OJIMH BOTIPOC
- 1 Gann

13| 2 DK3aMeH

HK3aMEH MPOBOAUTCS B MUCEMEHHOM
BHJIC; B OUJIETE 5 BOIIPOCOB, BPEMSI
1,5 4. mocse mpoBEepKH OTBETOB
MpEno/iaBaTeIb MOXKET 33]1aTh
YTOUHSIOIINE BOMPOCHL. Pe3ynbraTsl
OIICHUBAIOTCS CIEAYIOIINM 00pa3oMm:
3a KaXKJIbIi TPaBUJIbHBIN OTBET
npucBanBaeTcs 1 6amn. Bec
MeporpuaTHs 1, MakCUMabHBIN
Oamn 5.

IIpome-
14 2 KyTOYHAsS JK3aMeH - 5
aTTecTanus

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
IIPOMEKYTOYHOU [Iponenypa nposenenus
arTecTaluuu

Kputepuu
OIICHUBAHUS

[Tpu ouleHMBaHKU pe3yabTATOB YUeOHON AEATEIbHOCTH
00y4aromerocst Mo JUCHUITNHE UCTIONIb3YeTCsl 0aThHO-
peUTHHIOBasi ccTeMa OL[EHUBAaHUs PE3yNbTaToB yueOHOM

NeSTeNIbHOCTH 00y4aromuxcst (yTBepakKaeHa MpuKa3zoM pexropa Ne
179 ot 24.05.2019 . (B penakuuu npukaszos ot 10.03.2022 Ne 25-
o B cooTBercTBUM C
13/09, ot 02.09.2024 Ne 158-13/09). Peiitunr oOyyatorierocs 1mno
dK3aMEH mm. 2.5, 2.6
JUCLMIUIMHE ONPENEISIETCS 110 pe3yJbTaTaM TEKYIEro KOHTPOJIS.
[Tonoxenus
[Tpu HanMuMM y CTyAeHTa MPOXOIHBIX OaIoB 10 Kaxaomy KPM,
ucxons u3 peitunra 60% , CTyAeHT moyryyaeT 3a4et 6e3
JIOTIOJIHUTENBHOTO cobecenoBanus. CTy/IeHT BIpaBe MPUNTH Ha
9K3aMEH VIS yIy4IIEHHUs CBOEr0 PEUTUHIA U TIOIYYUTh OLEHKY 10
dbopmyne Rd = 0,6RTek + 0,4Rma + Rb. ¢ yuetom Tekymiero




| KOHTpPOJIS ¥ 0AJUIOB 32 IPOMEKYTOUHOE UCIIBITAHUE.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

K P
OMIICTCHINH €3yBTaThl 00y HeHuS 12314[5l6l7(8[ol10[11{12[13[14

3HaeT: Kak TBOPYECKHU NPHUMEHSATh OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCIUILINH B PO ECCHOHATBHOM
NEeSATEbHOCTH, U KaK IPUMEHSTh METOJIbl MaTEMaTHYECKOTO
OIIK-1 aHaJIM3a U MOJEIUPOBAHMS, TEOPETUYECKOTO U HHH [ +
HKCIIEPUMEHTAIBHOTO UCCIIEA0BAHMS; XapaKTEPUCTUKH
OCHOBHBIX U BCIIOMOTI'aTEJIbHBIX MAaTEPUAJIOB, UCIIOIb3yEMbIX
[IPY U3TOTOBJIEHUH PAKETHO-KOCMUYECKON TEXHUKU

'YMeeT: TBOpUECKHU MPUMEHSATh OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAyUHBIX JTUCIMIUIMH B IPO(eCcCCHOHATBHON
NeSTEIBHOCTH U YMETh IPUMEHSATH METO/IbI MaTEMAaTUYECKOTO
OIIK-1 aHaJIn3a U MOJEIUPOBAHMS, TEOPETUUECKOTO U HHHH HHE | [
HKCIEPUMEHTAJILHOTO UCCIIEIOBAHNS; BEIOUPATh OCHOBHBIE U
BCIIOMOT'aTeIbHBIE MaT€pHaJIbl, UCIIOJIb3YEMBIE IIPH
M3TOTOBJIEHUHN PAKETHO-KOCMUYECKON TEXHUKU

lMeeT npakTUYeCKU ONbIT: BEIOOpa OCHOBHBIX U
OIIK-1 BCIIOMOTaTCILHBIX MaTepHUajioB, UCIOIb3YEMBbIX ITPH ulu + [+
W3TOTOBJIEHUYU PAKETHO-KOCMHUYECKON TEXHUKU

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAA TUMepamypa:
1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJisi BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammuoctpoenue, 1990. - 528 c. ni.
2. Comnnues, IO. I1. Marepuanosenenue Yue0. Uil By30B 10 METAJLTYPL.,
MaIIMHOCTPOUT. U obuieTexH. cnenuaibHocTIM 0. I1. Connues, E. W. Ipsxus. - 3-
e u3l.. nepepad. u gom. - CI10.: Xumusznar, 2004. - 734, [1] c. un.
3. MarepuanoBeaenue Yue6. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I. ®@. Koconanos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucup. u aom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

0) OononHumMenbHAsL IUMmepamypa:

1. Temnep, FO. A. MarepuanoBenenue Yueb. mocooue ais By30B [lof
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u goi. - M.: Meramnyprus, 1989. - 456
C. WL

2. Tynses, A. II. UactpymenTanshbie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., mepepad. u gor. - M.: MammHoCTpoeHue,
1975.-272 c. un.

3.  Kypasnes, B. H. Mammnoctpoutenbnbie ctanu Tekct CripaBouHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e u3n., nepepad. u A0o1. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.




4.

Kapera, H. T. [IBeTHbie MeTasibl u cruiaBbl TekeT yued. mocodue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kag. ®u3. metannosegeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uensabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. n.

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
MertamioBeneHue u TepMudeckast 00paboTka METaIOB
MammuHocTpoeHue

1.
2.

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B..®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MoOparumos,
B.N.®unaros, H.A.Illabypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpPaTypbl | AIIEKTPOHHOMN
dbopme
OCHOBHAs OnekTpoHHbIN [MarepuanoseaeHue: yueonoe nocooue /M.A.Cmupnos, K.}O.Okues,
1 TeDpaTYDA KaTajor X.M.U6parumos, 10.J1.Kopsrun: MU3a-so FOVYpI'Y, 2005. -41.-139c.
patyp HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
.. [LIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminyeckue
JIEKTPOHHBII
JlonoHUTEBHAS Marepuasl : yuel. mocodue Uit MaluHOCTp. U METaJLTypr.
2 Karajor .
nuTeparypa OVolY cnenuanbHocTell.- Yensounck : M3n-so OYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000553245
.. |[MarepuanoBenenue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN '
JlomonHuTeapHAsA /11.B.Jlarinnaa, B.JI.nenues, A.C.Co3piknHa.— Yensounck: M3a-Bo
3 KaTaJjor
TUTEpaTypa TOVOLY IOVYpl'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[lepedeHpb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)
3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"

(https://edu.susu.ru)(6eccpodHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTTHHbI

Ne OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anstuit ayz_[ NpeyCTaHOBJIEHHOE MPOrPaMMHOE 00eCTICUCHUE, UCTIONB3YEMOE TS Pa3THYHBIX
BUJI0B 3aHATHUU
Jlaboparopusie [230a [YueOHas 1abopaTopusi MATEPHAIOBEICHHUSI, OCHAIEHHAS: — TI€YaMU JIJIsl HAarpeBa




3aHATUA

(1

o0pa3ioB; — TBepAoMepamu bpuHems u PokBenia; — pydyHbIMH TPOKATHBIMU
cTaHamMH; — MeTajuiorpadpuyeckumMu Mukpockonamu. 2. [lnakarel u honun
(KomoTpaHcIapaHThl) 10 OCHOBHBIM paszziesiaM Kypcea. 3. Komnekus
MakponuIQoB ¥ U3JI0MOB. 4. Mosienn KpUCTAUTMYECKUX PEIIETOK METAJIIOB. 5.
Pa3narounslit Mmatepuan o teme «CIuiaBsl xkene3o0—ymiepon». 6. Metoauueckue
mocoous K JaboparopHbiM padotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paznenam Kypca. 8. YdueOHble KHHO(DHUIBEMBL.

Jlexuun

AyAUTOPpHA, OCHAILICHHAA MyJIBTHMCI[HﬁHBIM IIPOCKTOPOM




