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Paboyas nporpamma mucnumiaasl «[loJuMepHbIe KOMIO3HTED IS o0yyJaromuxcs mo
cuenranbHoctd 04.05.01 OynpameHTansHAs U NpHUKIIagHas XUMHS, COCTABJIEHA HA OCHOBAHHH
DezepalbHOIO rOCYNAPCTBEHHOTO 0GPa30BaTENBHOTO CTAHAAPTA BBICLIETO o0pazoBaHus —
crenuanuTeT mo cunenuansHOCTH 04.05.01 dynmamenTtampHas u NPUKIIATHAS XHUMHS,
YTBEPXICHHOTO NpHKa3oM MunucTepcTsa o6pasoBaHus U Hayku Poccmifckoit ®enepanun ot
13 mons 2017 1. Ne 652 (¢ msm. m mom.), ITopsixa OpraHM3ald M OCYIIECTBIECHHS
00pa30BATENbHON NEATENBPHOCTH II0 06pa30BaTENBHEIM MPOrPaMMaM BHICIIETO obpazoBanus —
nporpaMmaM  OakalaBpuara, TNpOrpaMMaM —CIENHAATETa, HPOrpaMMaM MarucTpaTypsl,
YTBEPXKICHHOTO IIpHKa3oM MHUHHCTEpCTBA HayKH M BBICHIErO 06pa3oBaHHs Poccmiickoif
®@enepauuu ot 06 ampens 2021 r. Ne 245 (¢ m3M. | [0IL), B COOTBETCTBHH C y4eOHBIM IIJIAaHOM,
YTBEPAKACHHBIM YueHBIM coBeToM PT'BOY BO «Jlonl'Y» ans HaGopa 2024 roza.

PazpaboTunk:

JOLEHT Kadenps! pu3nueckoil XUMuH,
KaHI. XUM. HayK, JIOII. : 007 4 P.W. JIpira

Pabouast porpamMma yTBep:k/ieHa Ha 3aceqanuu Kadeaps! GH3MUecKOi XUMHUH,
ITpoToxomn ot 26.03.2024 r. Ne 14.

3aBenyromuii Kadeapoit B.M. Muxanpuyx

COI''TACOBAHO:

JexaH XUMUYecKoro (axynbTeTa C.I'. baxtun

28.03.2024 r.

Y4eOHo-MeTonMIeCcKass KOMHCCHSI XUMHYECKOTO (haKyIbTeTa
ITporokoi ot 27.03.2024 . Ne 2.

Ipencenarens %M/? P.W. Jlpra

PykoBoauTENs OCHOBHOM MPOdeCcCHOHANTBHOMN
00pa30BaTeIbHOMN IPOrPaMMEL,
KaHJ. XUM. HayK, JIOII. , v O.B. bapanosa

28.03.2024 r. j’";%’(% |
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIINE TUCIUTIINHBI, HA KOTOPBHIX OCHOBBIBACTCS H3yUCHHUE TAaHHOM:

JUCLUIUIMHBL TpOorpaMmbl crienpanurera: Heopranudeckas XuMmus, AHaJIUTHYECKas
xumusi, Opranudeckas xumus, Ousnueckas xumus, Dusuka, KomstomgHas xumwus,
BricokoMonekysipabie coenunenusi; OCHOBBI HEOPraHUYECKOro CHUHTE3a, MHCTpyMeHTalbHbIE
METOAbl XMMHYECKOTO aHaJIM3a BEIIECTB, MAaTEPHUATIOB M OKpyXkaromeid cpenbl, Ctparerus u
TaKTHKa OPTaHUYECKOr0 CUHTE3a.

1.2.  JlucuMIuiiHbI, KypcoBble pabOThl M MPAKTUKH, JJISI KOTOPBIX OCBOSHHE TAaHHOM
JTUCITUTUTMHBI HEOOXOIMMO KaK MPE/IIIeCTBYIOIIEE:

Metoapl aHanu3a MPUPOJIHBIX U MPOMBIIIICHHBIX 00BEKTOB, XUMHS HAaHOMATEPHAIIOB,
OcCHOBBI Hay4yHBIX HccienoBaHuid, [Ipou3BoACTBEHHAsT NMpPAKTUKA: HAyYHO-HUCCIEAOBATEIbCKAS
pabora, [Ipon3BoaCTBEHHAS MPAKTUKA: MPEAUTLIOMHAS.

2. OIMMCAHME JUCHUIUIMHBI / ITIPAKTUKN / KYPCOBOWM PABOTHI /
I'OCYIAPCTBEHHOU NUTOI'OBOU ATTECTALINN

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokasaress 3HaueHue oKa3aTels
HazBanue oOpa3oBareiabHOI porpaMMbl 04.05.01 dynnameHTanbHas U MPUKIAIHAS
xumus (IIporpamma crienmanureTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B./IB.4.4 [lonumepHble KOMIIO3UTHI
y4eOHbIM IIJIAHOM
Yactb 00pazoBaTeNnbHON IPOrpPaMMBI BapuaTuBHas yacTb: BbIOOp 00ydaromerocs
KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 4,5/162

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO0111€e€ KOJINYECTBO YaCOB
o
E CaMOCTOS-
dopma 2, 3 6 . o
> | 2 JeKIM- | jJabopa- | MpakTh- | TEIbHOMN opma
00yueHus 2 3 BCETO
5 OHHBIX | TOPHBIX | YEeCKUX | pabOTHI + KOHTPOJIS
K

Ounas 4 8 34 34 - 94 162 3K3aMeH
OuHas, Bcero

3. UEJU JAUCLUTUTAHGI

JlaTp 4eTKHe IPEICTABICHHUS O TCOPETUYECKUX U DKCIEPUMEHTAIbHBIX OCHOBAX HAyKH,
U3y4Yamlleld MOJMMEpPHbIE KOMIO3UTHI; CPOPMHUPOBATH 3HAHUS O CBOMCTBaX, MOJAXOAaX K
pa3paboTKe COCTAaBOB, OCOOEHHOCTSX TEXHOJIOTMM MPOM3BOJCTBA OCHOBHBIX  THUIIOB
KOMITO3MIIMOHHBIX MATEpUaJOB W H3JACIHNA; HAy4UThb OPUEHTUPOBATHCS B OCHOBHBIX THIIAX
HOJMMEPHBIX KOMIIO3UTOB, IPUHIIUIIAX UX MOJyYEHUs], CTPYKTYpE, U 00JaCTsIX TPUMEHEHUS.

4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHNMA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

4.1. Kowmmerenuuu
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[IK-1. Cnocoben mianupoBaTh pabOTy W BBIOMpATh aJCKBATHBIC METOABI PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX 3a/1a4 B BEIOPAaHHOW 00JaCTH XUMUU, XUMUYECKOW TEXHOJIOTUH WIIN
CMEXHBIX C XMMHUEH HayKax.

4.2.  Huaukatopbl KOMIETEHIIUHA

TIK-1.1. CocraBnger oOmuii IUIAH WCCIENOBAHUA M I€TaJIbHBIE IUIAHBI OTIEIbHBIX
cTagui.

4.3.  PesynbTaThl 00yueHUs

IMK-1.1.1. 3Haer Merombl WCHOBITAaHWA (M3 HaOOpa WMEIOMIUXCS) [UIS  PEIICHHS
MOCTaBJICHHBIX 3a/1a4.

ITK-1.1.2. YmMmeer BBIOMpATh TEXHUYECKUE CPEICTBA, TOTOBUTH OOBEKTHI HCCIEAOBAHUS U
BBICTPAMBATh MOCJICIOBATEILHOCTh CTAIMH XUMUYECKOTO SKCIIEPUMEHTA.

5. ITPOITPAMMA JUCIHAITINMHBI

Ha3BaHue TeMbl ‘ Kpatkoe conepxaHue TeMbl (BOIPOCHI TEMBI)

Paznen 1. Knaccudukarus moJuMepHbIX KOMIIO3UTOB. ba3oBble KOMITOHEHTHI /IJIs1 CO3/IaHuUs
HOHI/IMepHBIX KOMIIO3UTOB

1. Beenenue. Onpenenenue | 1.1. IloHaTHE O TOJIMMEPHBIX KOMIIO3UTAX.

KOMITO3UIIMOHHBIX 1.2. TlpeumyiecTBa MOTUMEPHBIX KOMIIO3UTOB IO CPaBHEHUIO

MaTepUasoB C TPAAUIIMOHHBIMU MaTepHUaIaMHu.

1.3. [loHsiTHE ~ KOMIIO3MIIMOHHBIX  MaTEpUajoB;  HCTOpUS
CO3aHHUA W TEPCHEKTUBHI  PAa3BUTUS  MOJMMEPHBIX

KOMITO3UTOB.
1.4. Knaccudukanuy NoOJTUMEPHBIX KOMITO3UTOB.
2. Bunpl nonuMepHbIxX 2.1. TepMOpeaKkTUBHBIC, TEPMOIUTACTUYHBIE W THOPHUIHBIC
MaTpuI] CBSI3yIOIME JJIS TOJMMEPHBIX KOMIIO3UTOB — CIIOCOOBI

IIOJIy4YE€HUs1, CBOMCTBA.

2.2. CtpykTypa M  CBOWCTBa  TEPMOIUIACTHUYHBIX WU
TEPMOPEAKTUBHBIX OJUMEPHBIX MATPHIL.

2.3. IIpenmymecTBa " HEJ0CTaTKU UCIIOJIb30BaHUs
TEPMOIUIaCTOB M PEAKTOIIACTOB  MpPU  IMOITYYEHHUH
IIOJINMEPHBIX KOMIIO3UTOB.

2.4. Merannuueckiue MaTpuuHble MaTepuaibl. Kepamuueckue
MaTpPUYHBIE MAaTEPHAJIBL.

3. TepmopeakTUBHbIE 3.1. ®enonodopmanbaeTUIHbIE CMOJbI, 3MOKCHUIHBIE CMOJIBI,

CBS3YIOIINE KpEeMHUHOpraHUYECKHe CMOIJTBI, HEHACBHIIIICHHBIE
nommd(Upsl, TOAMAMUABI — MOJy4YeHHE, CTPYKTYpa,
CBOMCTBAa, OCHOBHBIE TPEUMYIIECTBA W HEJOCTaTKH,
IIPUMEHEHHUE.

4. TepMoIIaCTUYHbBIE 4.1. TlonudTHiieH, MOJTUTTPOTIUIIEH, MOJTUBUHUIXJIOPHUI,

CBA3YIOLLME MOJUCTUPON,  CIOXHBIE  MONMIGUPBI,  (QTopomIacTsl,
MOJIMMETUIIMETaKpUiIaT, TMOJUaMUABl —  TOJy4YEHHE,

CTPYKTypa, CBOICTBa, OCHOBHBIE IpEUMYIIECTBA U
HEJ0CTaTKU, IPUMEHEHHE.
4.2. MexayHapo/iHble yHHMBEpCalbHbIE KOJbl IepepaboTKH

I1aCTMAcC.
5. OcHOBHbIE BUIBI 5.1. Knaccupukanuu HamosHuTeneil: mo (yHKOUSIM, IO
HAIOJHUTENIEH I arperaTHOMy COCTOSIHUIO, II0 TPUPOJE, IO HCTOYHHUKY
HOJMMEPHBIX KOMIIO3UTOB MOJIy4YeHHUs, TI0 pa3Mepy, PopMe YacTHIl U CTPYKTYpE.
5.2. HanonHutenu [uisi HOJUMEPHBIX KOMIIO3UTOB — THIIBI

HaHOHHHTCHeﬁ, X OCHOBHBIC XapPAKTCPUCTHUKHU; NIPUAAHNC
MOJIMMCPHBIM ~ KOMIIO3HUTaM CHGHI/I(bI/I‘-IGCKI/IX CBOICTB




5.3.

(bpuKIMOHHBIX W aHTU(GPUKIUOHHBIX, MarHUTHBIX,
ANEKTPUIECKUX, OTHECTOMKHUX, (DYHTHLIHUIHBIX WU Jp.) 32
CYET BBEJCHHUS HAMIOJHUTENIEH ONPEaCIICHHON TPUPOIBI.
TpeboBanusI K HI€ATHHOMY HAIIOJTHHUTEIIO.

6. [lucniepcHsbie
HaIOJHUTENN

6.1.
6.2.

6.3.

6.4.

Llens BBeCHNUS TUCTIEPCHBIX HAMOIHHUTENEH B OJIMMEPHIL.
TpeboBanwus, MPEIbBIISIEMBIE K JIMCTIEPCHBIM
HAIOJTHUTEIISIM.

OCHOBHBIE XapaKTEPUCTHUKU IHCIIEPCHBIX HAMOJHHUTEICH:
pa3Mep 4YacTHll, MOHSATHE O HAHOKOMIIO3MTAaX, KpHBas
pacrpenieieHust YacTull 1o pa3mepam, popma AUCHEPCHBIX
YaCTHII, yJIeNIbHasl TIOBEPXHOCTh, MAKCUMabHAs 0ObeMHAs
J0J1s1 HATIOJTHUTEJS B IOJIMMEPHOM MaTpHILe, TBEPAOCTb.
OcHOBHBIE BU/BI JHCIEPCHBIX HAMOJHHUTENCH: KapOOHAT
KaJblMs, KaOJIMH, TAlbK, a9pPOCHJI, CaXka, IpeBecHass MyKa
U JIpyrue HAIMOJHHUTENIN TPHPOJHOTO IPOUCXOXKICHHUS,
METAJUIMYECKHE  TOPOIIKH, JIUCYIbQHUI  MOJIMO/eHa,
HOJMMEPHBIC HAIOTHUTEIIH.

7. Apmupyromiue
AJIEMEHTHI

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

[lens BBeneHMS] ApMUPYIOUIUX OSJIEMEHTOB B IOJIMMED.
[TonsiTrie 00 ynenapbHOW MPOYHOCTH U YyAEIHLHOM MOJYJIe
YIPYTOCTH.

Apmupyromue 3JIeMEHThl JUIsl CO3JaHUS TOJUMEPHBIX
KOMITO3UTOB — CTEKJISIHHBIE, YTJIEPOJIHbIE, OPTaHUYECKHE,
0a3aJIbTOBEIE, OopHbIe, KBaplIeBhIC, acOecToBEIE,
OKCHUJIHBIE, METaJUIMYEeCKHUE  BOJIOKHAa  (OCHOBHBIC
XapaKTEPUCTUKHU, CITIOCOOBI MOTyYCHHUSI, IPUMEHEHHE).
BonokHuctele apmupyromue  dineMeHTel.  Popma
coJiep>KaHue BOJIOKOH B MOJIMMEPHON MaTpHILIE.
Knaccudukanus BOJIOKOH: OJTHOHATIPABJICHHBIE
HenpephIBHbIE, TKAHHBIE, 00BEMHOTO TUIETEHUS, HETKaHbBIE.
OcHOBHBIE BHUIBl BOJIOKOH: CTCKJISIHHBIE, 0a3albTOBBIC,
yIIIepOaHbIe, OOpHBIE, OpraHuyeckue  (TOJyYeHHE,
CBOMCTBa, MPEUMYILIECTBA, HEIOCTATKU, TPUMEHEHUE).
JluctoBble apMupylOIIM€ 3JIEMEHTBI: TKaHH, IIIOH,
Oymara, TUIGHKH  (OCHOBHBIE  XapaKTePUCTHKH U
npuMmeHnenue). [ToHsTue o reTuHakce U TeKCTOJUTE.
OObeMHBIC apMUpPYIOIIHE  DJIEMEHTHI. OcHOBHBIE
XapaKTepUCTHKU: O0OBbEeMHas Macca, MOPUCTOCTh, pa3Mep
mop (sueex). CTpykTypa U CBOHCTBA OOBEMHBIX
HaIlOJHUTENIEH.

Pazgen 2. CTpykTypa 1 CBOMCTBA MOJTUMEPHBIX KOMITO3UTOB. METOIbI OTy4YESHHS 1

IMPUMCHCHUC KOMIIO3UTOB

8. I'panmia pazzaena ¢as.
Anres3us CBA3YOLIETO K
HAIOJTHUTEITIO

8.1.

8.2.

8.3.

Crpoenune mexdaznoro ciosi. CTpoeHure Mex(ha3sHOTo CIIos
U aJIr€3UOHHAs MPOYHOCTh CUCTEM MOJIMMEP-HAIIOJTHUTEb,
MOJIUMEP-apPMUPYIOIIMI 3JEMEHT Ui HANOJHUTENEH U
HEIMPEPHIBHBIX BOJIOKOH Pa3IMYHON MIPUPOIBI.

Brnusiaue B3auMOIEWCTBHS — TOJUMEP-HANOJHUTENh U
MPOTSKEHHOCTH MEX(a3HOTO ClIos Ha CTIPYKTYpy U
CBOMCTBA MOJIMMEPHBIX KOMIIO3UTOB.

Hcnons3zoBanue anmpera, GbyHKIIMOHATN3AIUU
KOMITOHEHTOB MOJIMMEPHOTO KOMITO3HUTA JUISL
peryiupoBaHusi  B3aUMOJCHCTBUA  CBA3YIOHIETO  C
HAIOJHUTEJIEM.
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9. CBoiicTBa MOJUMEPHBIX
KOMIIO3UTOB

9.1. BiusiHue conaep)kaHWs HAMOJHUTENIS W apMHUPYIOIMIMX
3JIEMEHTOB, WX (opMbl, crmocoba pacrpenesieHusl B
MIOJIMMEPHOM  MaTpule, HPUPOAbI  CBA3YIOLIETO  Ha
CBOMCTBA IOJIMMEPHBIX KOMIIO3UTOB. BiusHue pasmepa u
GbopMBI AUCTIEPCHBIX YaCTHIl Ha MOJYJb YIPYTOCTH,
BA3KOCTb, IPOYHOCThH NOJUMEPHOIO KOMIIO3UTA.

9.2. Tunsl pa3pylieHHs TOJIUMEPOB.

9.3. OcobeHHOCTH pa3pyIICHHs MOJUMEPHBIX KOMIIO3UTOB C
JUCHEPCHBIMM  HAINOJIHUTEISIMU W apMHUPYIOUIUMU

JJIECMCHTaMU.
9.4. Vkpemnstoliee ICUCTBUE HAIMOJIHUTEIECH M apMHUPYIOIIUX
JJIEMEHTOB.
10. OcrarouHblie 10.1. BnusiHue CTpYKTypUPOBaHUS HA CBOMCTBA IMOJUMEPHBIX
HAIIPAKCHUA B U3ICTIUAX U3 KOMIIO3UTOB.

IMMOJIMMEPHBIX KOMITO3UTOB

10.2. BHyTpeHHUE HaNpsOKEHUS B U3ACIHUSIX U3 MOJUMEPHBIX
KOMITIO3UTOB. [IpUuMHBI MX TOSABICHHS, BIUSHUE Ha
CBOIMCTBa MaTepHaa 1 CiocoObl UX YCTPAHEHUS.

10.3. PenakcalliOHHBbIE SIBJIEHUS B HAIIOJHEHHBIX [TOJINMEpaXx.

10.4. ITpo4HOCTh TMOJUMEPHBIX KOMIIO3UTOB — MEXaHU3MBbI
YIPOYHEHHS KOMIIO3UTOB HAIIOJHUTEISMHA U apMUPOBAHUE
HENpPEpPHIBHBIMU BOJIOKHAMHU. MeXaHU3Mbl pa3pyIlIeHus
[10JIMMEPOB U NOJUMEPHBIX KOMIIO3UTOB.

11. Texuonoruu
MOJIyYEHUS TTOJIUMEPHBIX
KOMIIO3UTOB C

11.1. BBeneHue HamoJHUTENEH B MOJUMEPHYIO MAaTpUILY.
Wzrorosnenue noiy}hadprukaTos.
11.2. TlomydyeHue HaMOJHEHHBIX IMOJUMEPOB  METOJAMU

JIUCTIEPCHBIMH NPECCOBAHUS, JIUThSI TOJA  JABJICHUEM, OKCTPY3HUH,
HaIOJHUTEIAMU BaJIbLIEBAaHUS, KaJlaHIPUPOBAHUS.
11.3. Coznanue mnony¢paOpuKaTOB M OCHOBBI IepepadOTKU
U3JIeJIMI Ha OCHOBE HAIIOJHEHHBIX MOJIMMEPOB.
12. TexHonornu 12.1. Tlomyuenue 3aroTOBOK JUTS IIOJINMEPHBIX

MOJIY4YCHHUA apMUPOBAHHBIX
IJIaCTUKOB

KOMIIO3UIIMOHHBIX MaTE€PUaIOB B BUJIE IIPEIPETOB.

12.2. TlomyueHue apMHpPOBAaHHBIX IIJJACTUKOB METOJaMU
KOHTAaKTHOTO  (OpMOBaHMsI,  HANbUICHUS, HAMOTKH,
MyJITPYy3UH.

12.3. Coznanue mnony¢paOpUKaTOB M OCHOBBI IepepadOTKU
M3/IeNTUi Ha OCHOBE aPMUPOBAHHBIX TIACTHKOB.

13. CMmecu nonmumepos.
Cwmecu nommuMmep —
KHUJIKOCTb

13.1. OcoOeHHOCTH MONy4YeHHs, CTPYKTypa U CBOICTBa cMmecei
MOJIMMEPOB.

13.2. Boussane Ha (a3oByl0 CTPyKTypy pasmepa u (Gopmbl
YacTHILl, COOTHOILIEHUSI KOMIIOHEHTOB CMECH, MEK(a3HOro
CIIOSL.

13.3. Moaudukauus cmecel MNOJIMMEPOB  HAIOJHUTEISIMH,
mwiactudukaTopamu, Mexda3HbBIMU 100aBKaMHU.

13.4. Tlonsitre o racTuUKAMKA U TUTACTHQHUKATOpax. Busl
actTugukaTopoB. B3aumoneiictBue mnactugukaropa c
MOJIMMEPOM.

13.5. Crpyktypa u CBOMCTBA IacTU(GhUIIMPOBAHHBIX
MOJIMMEPOB U MOJIMMEPOB C HHKAINCYJIMPOBAaHHBIMU
KHUJIKOCTSMHU.

13.6. Cnoco0Obl mosyd4eHHus, CTPYKTypa M CBOWCTBa cMmecei
MIOJIMMEPOB C MOJIUMEPAMHU U KUJKOCTSIMH.

14. T"azonamnomueHubIe

14.1. Obmas xapakrtepuctuka. IlosydyeHue razoconepkaiux




MOJIUMEPHBIE MaTepUAIIbI

IEHOIMOJIUCTUPOII

NOJUMEPHBIX MaTepHaJiOB CO BCIIEHUBAaHMEM M 0e3
BCIICHUBAHUSI.
14.2. Xumudeckue u GU3HIECKUE Ta3000pa3oBaTEeH.
14.3. TexHosmorus Cco3AaHMs Ta30HANOIHEHHBIX IOJUMEPOB
(TIeHOTIIACTHI ¥ TIOPOTLIACTHI).
14.4. CpoiicTBa pa3In4HbIX THUIIOB BCIIEHEHHBIX IOJUMEPHBIX
MaTepUalioB: MapaMeTpbl CTPYKTYpHI,
TEIUIO(U3NIECKUE CBONCTBA.
14.5. IlenononuypeTtan

MEXaHHUYCCKHUE U

(TexHomorus

II0JIyY€HUs], CTPYKTYpa, CBOWCTBA, IPUMEHEHUE).

15. [Ipumenenue
MOJIMMCPHBIX KOMITIO3UTOB

MOJTMMEPHBIX
HPOMBIIIUICHHOCTH U OBITY.
15.2. IlpousBoacTBO MeOenu, CIOPTUBHBIX TOBAapOB, TOBAapOB
IITUPOKOTO MOTPEOJICHHUS.

KOMIIO3HUTOB

B

15.1. ITonumepHblE KOMIIO3UTHI B aBUA- U PAKETOCTPOECHUH,
aBTOMOOWJIBHOW TPOMBIIIIIEHHOCTH,
AJIEKTPOTEXHUUYECKON MPOMBIIIJIEHHOCTH. Vcronp30BaHue

MalllMHOCTPOCHUH,

XUMHYECKOMN

15.3. KoMOo3uTel B CEIBCKOM  XO3SHMCTBE,  IHIICBOI
MPOMBIIIJIEHHOCTH.
15.4. CtpykTtypa ¢busnueckue CBOICTBA
nonuTeTpadTopITUIICHA. Ero MEeXaHUYECKHe U
TpuOOTEXHUYECKHIE CBOMCTBA.
6. CTPYKTYPA U COAEPXAHUE JUCHUITIJINHBI
®dopma 00yueHus — ouHas, Kypc — 4, cemectp — 8
HaumeHnoBaHwust pa3aenoB u TeM Komiectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 1. Knaccugukarms moimmMmepHbIx 19 24 - 42 85
KOMMO3UTOB. ba3oBble KOMIOHEHTHI JIsI
CO3/1aHHUs MTOJIMMEPHBIX KOMIIO3UTOB
1. OcHoBHble  moHATHA.  Knaccudukanus 6 6 10 22
MOJIUMEPOB.
2. Bupl moinMMepHbIX MaTPHIL. 2 2 12 16
3. TepMOpeaKTUBHBIE CBA3YIOIIHUE. 2 8 4 14
4. TepMoruIaCTUYHbBIE CBA3YIOIIHE. 3 4 4 11
5. OcHOBHBIE BHUIOBl HANOJHUTEIEH IS 2 4 4 10
MOJIMMEPHBIX KOMIIO3UTOB.
6. JlucnepcHble HAIOJTHUTEIH. 2 4 6
7. ApMupyronme 3J€MeHTHI. 2 4 6
Pa3znen 2. Ctpykrypa u cBoiicTBa 15 10 — 52 77
MOJIMMEPHBIX KOMITIO3UTOB. MeTo1bI
MOJIYYEHUS] U TPUMEHEHUE KOMITO3UTOB
8. I'panuna pasnmena bas. Anre3us 2 8 10
CBSA3YIOILEr0 K HAIIOJHUTEIIO.
9.CBOIICTBA MOJMMEPHBIX KOMIIO3UTOB. 2 6 8 16
10. OctarouHble HanpsKEHUS B U3LEIUAX U3 2 8 10
MOJUMEPHBIX KOMITO3UTOB.
11. TexHonorum MOIy4YEHUS] MOIMMEPHBIX 2 4 4 10
KOMIIO3UTOB c JTUCTIEPCHBIMH
HAIOJHUTEISIMU.




12. TexHONOTMH TONYYECHHUS apMUPOBAHHBIX 2 6 8
IJIACTUKOB.

13.Cmecn nmonmumepoB. CmecH mnoaumep - 2 4 6
AKUJKOCTb.

14. I'a30oHanoaHEHHbIE MOJIMMEPHBIE 2 4 6
MaTepUabl.

15. ITpumeHeHne nNoJIMMEpPHBIX KOMIIO3UTOB. | 10 11
NTOI'O [1O KOMITIOHEHTY OIIOIT 34 34 — 94 162

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIPOCHI

Pasnen 1

1. Tlonartue o monmuMepHbIX Komno3utax. [IpenmyiecTsa monMMeEpHbIX KOMIIO3UTOB IO
CPaBHEHHUIO C TPAJUIIMOHHBIMHU MaTepUaTIaMU.

2. Knaccudukauy noJuMepHbIX KOMIIO3UTOB.

3. CTpyKTypa ¥ CBOWCTBA TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX MMOJIMMEPHBIX
MaTpHuil.

4. Ilpenmy1iecTBa U HEIOCTATKH HCIOJb30BaHUS TEPMOIUIACTOB U PEAKTOILIACTOB IIPU
MOJIyYEHUH TIOJIMMEPHBIX KOMIIO3UTOB.

5. ®enonodopManbIeTUIHBIE CMOJIBI, ATOKCUAHBIE CMOJIBI — MOJY4YeHHE, CTPYKTYpa,
CBOICTBa, OCHOBHBIE PEUMYIIIECTBA U HEJOCTATKH, IPUMEHEHUE.

6. Kpemuuiioprannueckue CMOJbl, HEHACHIIICHHbIE MOMUA(UPHI, TMOIHMAMHIBI —
II0JIy4Y€HUE, CTPYKTypa, CBOMCTBA, OCHOBHBIE IIPEUMYIIIECTBA U HENOCTATKH, IPUMEHEHHE.

7. llonuaTuiieH, TOJMUNPONWIEH — TMOJy4YeHUE, CTPYKTypa, CBOMCTBA, OCHOBHBIC
MIPEUMYILECTBA U HEIOCTATKU, IPUMEHEHUE.

8. IloMMBUHUIXIOPHUA, MOJUCTUPON — MOJy4YEHHUE, CTPYKTypa, CBOMCTBA, OCHOBHBIE
IIPEUMYIIECTBA U HEIOCTATKH, IPUMEHEHNE.

9. Cnoxuble noam3dupsl, HTOPOILIACTHI — MOTyYEHHE, CTPYKTYpa, CBOMCTBA, OCHOBHBIC
PEUMYIIECTBA U HEJOCTATKH, IPUMEHEHHE.

10. ITonumeTruniMeTakpuiat, MOJIMAMUIbI - OJIYyYEHUE, CTPYKTYpa, CBOMCTBA, OCHOBHBIE
PEUMYIIECTBA U HEJOCTATKHU, IPUMEHEHHE.

11. MexayHapoaHble yHHBEpCaIbHbIE KOABI epepaboTKH I1acTMacC.

12. Knaccudukanuy HarmoIHUTENEH: Mo GyHKIUAM, IO arperaTHOMY COCTOSIHHUIO.

13. Knaccudukanuu HamoOJHUTENEH: MO TPHUPOAE, MO HCTOYHHUKY TOJYYCHHS, I10
pasmMepy, hopMe 4acTHUIl U CTPYKTYpeE.

14. TlonsTre naeanbHOTO HamodHUTENA. TpeOoBaHUs K HEMY.

15. Uenp BBeneHHMS MAMCIEPCHBIX HANOJHMUTENEH B moinuMmepsl. TpeGoBanHwus,
MPEABSBISIEMBIE K JUCIEPCHBIM HAITOJIHUTEIISIM.

16. OcHOBHBIE XapaKTEPUCTUKH JTUCIEPCHBIX HAIIOJHUTENIEH: pa3Mep YacTHll, [IOHATHE O
HaHOKOMITO3UTAX.

17. KpuBast pacnpeneneHuss YacTUIl 1O pa3mepaMm, (opma AMCIEPCHBIX YaCTHIL,
yJAenbHasi OBEPXHOCTh, MaKCHUMallbHasi 00BbEeMHasl 10JI HANIOJHUTENS B OJUMEPHOIN MaTpHuile,
TBEPAOCTD.

18. OcHOBHBIE BUJIBI TUCTIEPCHBIX HAMTOTHUTENCH: KapOOHAT KaJbIIHs, KAOJWH, TaJIbK.

19. OcHOBHBIE BUIBI JUCHEPCHBIX HAIIOJHUTENIEH: a’3pOCUi, CaXKka, APEBECHAas MyKa U
JpyTY€ HAIlOJIHUTEIN IPUPOJHOTO MPOUCXOKICHHUS.

20. /lucriepcHble HAMOJHUTENU: METAJUIMYECKHE IOPOIIKH, TUCYIb(pua MonubdaeHa,
MOJINMEPHBIE HAIIOJIHUTEIN.
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21. lenp BBemeHUS apMHUPYIOMUX 3JEMEHTOB B mosmmep. [loHstre 00 ynempHOM
IPOYHOCTH U yJI€THHOM MOJYJIE YIIPYTOCTH.

22. BOJOKHHCTBIE apMUpYIOIIUE 3JIeMEHThl. PdopmMa U Colep’KaHHE BOJOKOH B
MIOJIMMEPHOM MaTpHLE.

23. Knaccudukaius BOJIOKOH: OJTHOHANPABICHHbIE HENPEPBIBHBIE, TKAHHBIE, 00BEMHOTO
TUIeTeHUs, HeTKaHble. OCHOBHBIE BHUIBI BOJIOKOH: CTEKJISIHHBIE, 0a3aabTOBBIC, YTJIEPOIHBIC,
OopHBIE, OpraHrUecKue (MMOTyUYeHUEe, CBOMCTBA, TPEUMYIIECTBA, HEIOCTATKU, TPUMEHEHNE).

24. JluctoBble apMHUpYIOIIME 3JIEMEHTHI: TKaHW, IIMOH, OyMmara, IJIEHKH (OCHOBHBIC
XapaKTepUCTHKHU U nnpuMeHeHue). [lonstue o reTuHaKce ¥ TEKCTOIUTE.

25. O6beMHBbIe apMHpYOIIHE dTeMeHThl. OCHOBHBIC XapaKTEPUCTUKU: O0OBEMHAs Macca,
MOPUCTOCTH, pazMep Top (sueek). CTpyKTypa U CBOMCTBA 0OBEMHBIX HATIOJIHUTEIIEH.

Pazgen 2

26. Crpoenune Mex(a3zHOTO CIIOS TMOIUMEpP-HATIOTHUTENh. BiIusHIEe B3aUMOICHCTBUS
MOJIMMEP-HANIOJHUTEh M TMPOTSHKEHHOCTH MEXK(a3HOTO CJI0si Ha CTPYKTYpy H CBOMCTBa
MOJIMMEPHBIX KOMIO3UTOB. lMcnonp3oBanue amnmpera, (YyHKIMOHAIU3AWKA KOMIIOHCHTOB
TOJTMMEPHOTO KOMITO3UTA ISl PEryJIMPOBAaHUS B3aUMOICHCTBUS CBSI3YIOIIETO C HATIOJTHUTEIIEM.

27.  BnusHHe conxepkaHHs HANOJHHUTENS, pa3Mepa U (POPMbI JUCTIEPCHBIX YaCTHIl Ha
MOJyJIb YIPYTOCTH, BSI3KOCTb, IPOUYHOCTh MOJIMMEPHOTO KOMIIO3HTA.
28.  MexaHu3Mbl pa3pylieHHus MOIUMepoB. OCOOEHHOCTH pa3pyLICHHUs TMOJIUMEPHBIX

KOMIIO3UTOB C AMCIIEPCHBIMU HAIOJHUTEISIMA U APMUPYIOIIUMU 3JIEMEHTaAMH. Y KPEIUIIoIee
JICMCTBHE HAIIOJIHUTENIEH U ApMUPYIOLIUX DJIEMEHTOB.

29. Bnusinue CcTpyKTypupOBaHMSI W BHYTPEHHMX HANpsDKEHUW Ha  CBOMCTBA
MOJIMMEPHBIX KOMITO3UTOB. PenakcalilnoHHbIE SIBJIEHHSI B HAITOJIHEHHBIX IIOJIMMEPAX.
30. BseneHue  HamoJIHUTENEW B MOJMMEpPHYH — marpully.  Msrorosnenue

nonydadpukaroB. [loaydeHre HamoOJHEHHBIX MOJMMEPOB METOJAMH MPECCOBAHUS, JUThS MOJ
JIaBJIEHUEM, YKCTPY3HUH, BAIbLIEBAHUS, KaJIAaHIPUPOBAHUSI.

31.  TlomyueHwe 3aroTOBOK ISl TIOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPUAIIOB B BHIIE
npenperos. [lomydeHne apMHUPOBAHHBIX IUIACTUKOB METOJAaMU KOHTAKTHOTO (DOpMOBaHUS,
HAIbUICHUS, HAMOTKH, TTYJITPY3HH.

32. Oco0eHHOCTH TONyYEHHsI, CTPYKTYpa U CBOMCTBA cMecel monmmepoB. Brusaue
Ha (a30BYI0 CTPYKTypy pa3mepa ¥ (OpMBI YACTHIl, COOTHOIICHUS KOMIIOHCHTOB CMECH,
Mex(}a3HOTO CIIoA.

33. Momudukanuss cMmeceil NOJIMMEPOB HAMOJHHUTENSAMH, IUIACTU(PHKATOPAMH,
mexdasapivu  nobaBkamu. [lomarne o Tulactudukanmmu u - 1actudukaropax.  Busr
IIaCTU(UKATOPOB.

34.  BsammopgeilictBue mactugukaropa ¢ momumepoMm. CTpyKTypa W CBOWMCTBa

IIaCTU(UIMPOBAHHBIX MTOJMMEPOB U TIOJIMMEPOB C HHKATICYJIMPOBAHHBIMH KHIKOCTSIMH.

35. OOwast xapakTepUCTHKA U MOJTYYEHHE I'a30COAepKallUX MOJUMEPHBIX MaTepUalioB
CO BCIICHMBAaHUEM U 0€3 BCIICHHBaHMs. XMMHUYECKUE U (pu3ndecKkue razoo0pazoBaTey.

36. CBoiicTBa pa3iaMyYHbIX THUIIOB BCIEHEHHBIX IMOJMMEPHBIX MaTEpHUaJIOB: MapameTpsl
CTPYKTYpBI, = MEXaHH4YeCKHe M  Telogu3ndeckue  cBoiictBa. lleHomommyperan |
MEHOTOJIUCTUPO (TEXHOIOT S MOTYUYEeHHUsI, CTPYKTYpa, CBOICTBA, IPUMEHEHHUE).

37. llonumepHble KOMIO3UTHI B aBHAa- M  PAKETOCTPOCHHH, aBTOMOOWIBHON
MMPOMBIINIJICHHOCTH, MAIIMHOCTPOCHUH, BHGKTpOTCXHH‘IGCKOﬁ IMPOMBIINIJICHHOCTH.

38. TlonmumepHble KOMIO3UTHI B MPOU3BOJCTBE MEOEIH, CIOPTUBHBIX TOBAPOB, TOBAPOB
HIMPOKOTO MOTPEOJICHHUS, CEIBCKOTO X035ICTBA, MUIIIEBON TPOMBIILIIIEHHOCTH.

7.2.  Tewmbl NTMCbMEHHBIX PabOT
KonrtponbHast paboTa 1Mo NpoBepKE TEOPETHUECKUX 3HAHUN — CTYJEHTHl MUIIYT JBE
MUCbMEHHBIE KOHTPOJIbHBIE pa0OTHI 110 IBYM pa3zesiaM AUCLUILIINHBL:
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Pazgen 1. Knaccudukamus MOMMMEPHBIX KOMIIO3UTOB. ba3oBbie KOMIOHEHTHI IS
CO3aHUs MOJIMMCPHBIX KOMITO3UTOB.

Paznen 2. CtpykTrypa M CBOWCTBA IMOJMMEPHBIX KOMIIO3UTOB. METOIbI MOJYYEHHUS]
MPUMEHEHNE KOMITIO3UTOB.

3amaHusi KOHTPOJIBHBIX pabOT OXBaTBHIBAIOT BCE TEMbI (3a/laHusi UMEIOT Wi (opmar
TECTOBBIX 3aHaHHﬁ, WU COCTaBJICHBI C HCIIOJIb30OBAHHUCM YKAa3daHHBIX BBIIIC KOHTPOJIbHBIX
BOITPOCOB).

7.3.  OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujIeTa

OI'bOY BO «/loHeukuii rocy 1apCTBEHHBIA YHUBEPCUTET»
Xumuueckuit GpaxkyiabTeT

CriennanbHOCTB! 04.05.01 dyngameHnTanpHas ¥ NPUKIAAHAS XUMUS
OO6pa3zoBarenbHas IporpaMma: Cnenuanurer
Cemectp 8
VYuebHas AMCLUUIUINHA [TommmepHBIE KOMITO3UTHI
BUJIET Nel

1. [IpeumyniecTBa U HEAOCTATKH MCIOJIB30BAHMS TEPMOIUIACTOB M PEAKTOIIACTOB IPH
MOJIYYEHU U TTOJIMMEPHBIX KOMITO3UTOB.

2. Crpoenue Mex(ha3HOrO closi MOJUMEpP-HAIMOIHUTENb. BiusHHEe B3auMOAECHCTBUS
MOJIMMEP-HATIOJIHUTENIb M TPOTSHKEHHOCTH MEXK(a3HOTO CJI0Si Ha CTPYKTYpYy M CBOMCTBa
MOJMMEPHBIX KOMIMO3UTOB. lMcnonp3oBaHue ammpera, (yHKIMOHANU3AWKA KOMIIOHEHTOB
MOJIMMEPHOT'0 KOMITO3UTA JIJIsl PETYJIMPOBAHUS B3aUMOJICHCTBHUS CBSI3YIOIIETO C HATIOJTHUTEIIEM.

3. Paccka3zaTb 0 NPUMEHEHHMM IOJMMEPHBIX KOMIIO3UTOB B aBHAa- U PAaKETOCTPOECHUH,
ABTOMOOWIBHOM MIPOMBIIIIIEHHOCTH, MAaIlMHOCTPOCHHUH, AIEKTPOTEXHUYECKOM
IpOMBINUIEHHOCTH. Ha3BaTh mpumepsl.

VYTBepxkaeHo Ha 3acemaHud Kadeapbl (U3MUECKOW XHWMHH, MPOTOKONI No OT
« » 20 T.
3aBenyromnuii kageapoit B.M. Muxanpuyk
DK3aMeHaTop P.A. JIpira

B ciyuae BeneHust yueOHOTO mpoiiecca ¢ HUCIOJIb30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OuieTa MOXKET OTIUYAThCS OT
MIPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIIMECA

OO6mias oleHKa 3HaHWKM OOYYaAIOIIMUXCS MO JAUCHMIUIMHE TpoBoautTcs 1mo 100-6ammpHOM
[IKaJI€ MCXOJs W3 MAaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHH,
CBOCBpCMCHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTHUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX M JIA0OPATOPHBIX 3aHATHH (ydacTHe B OOCYXJICHHH TEKYIIETo W
IPONJEHHOIO MaTepraa, BHIIOJHEHUH SKCIIEPUMEHTA U T.I1.).
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Howmepa paznenos Bunsr padot Maxcnmaibaoe
KOJIMYECTBO 0assioB
OpranuzalinoHHO-yueOHas paboTa B Ay JUTOPHH 5
CamocrositenpHas pabora 10
1 KonTponbHas paboTta Mo TeopeTHIecKoMy 5
MaTepHany
Y CTHBIN KOJUIOKBUYM 10
Opraan3annoHHO-y4eOHast paboTa B Ay IUTOPHUH 5
CamocrosiTenbHas pabora 10
2 KoHTposnbHast paboTa 1Mo TeopeTU4eCcKOMy 5
MaTepuany
Y CTHBIN KOJUIOKBUYM 10
HUTOI'O 60
DK3aMeH 40
OOmmit uTOT 32 CeMecTp 100

CooTtBeTcTBHE 0AJIOB OLIEHKE

Onenka 1o nITHOaILHOM IIKaIe
KomnunuectBo 6a11oB .
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C xopottio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO aTTomO
35-59 FX HE 3a4TCHO

0-34 F HEYOBJICTBOPUTEIHHO e 3a9TeH0

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA 1JIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIM/IOB

B xoze peanuzanuu QUCIIUIUTMHBI UCTIOIB3YIOTCS CIICIYIONINE JOMOJTHUTEIBHBIC METOIbI
00y4eHHs1, TEeKYIEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTecTallui O00ydarouuxcs B
3aBUCHMOCTH OT UX WHIANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIS CIENbIX U CIIAa0OBUNAIINX:

- JEKIUU  O(QOPMIISIOTCS B BHIE OSJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTIEUATHU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- JUIS ~ BBITIOMHEHWS  3aJaHdsT  TpU  HEOOXOAWMMOCTH  IMPEAOCTABISICTCS
YBEJIMYHUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaK)KE UCTIOIB30BaHUE COOCTBEHHBIX yBEIMYUBAIOLTNX
YCTPOWCTB;

- MUChMEHHBIE 3aJJaHusI OPOPMIIAIOTCS YBEIHUEHHBIM MIPU(TOM.

2) JUTSI TITYXHMX U cJIa00CbIIaInX:

- JIEKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA;

- MMUChMEHHBIC 33JIJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH QopMme;

- 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUT] C HApYIIEHUSIMU OMOPHO-/IBUTATENILHOTO armapaTta:

- JEKIUH  O(QOPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEHUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUEHUEM;

- MMUChMEHHBIC 33JIaHUS BBITOHSIOTCS HA KOMITBIOTEPE;
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- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOM (pOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeNyCMaTpUBACTCS YBEJIUYEHHUE BPEMEHHU JUIsl HOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C YYETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OnbImorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocss B (opmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEYaTHOHM (pOopMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX ¥ CIIa0O0CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroIIKXCcsl ¢ HApYIEHUSMHU OITOPHO-ABUIaTEILHOIO anmnapara:

— B IIEUaTHOH (popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

VYuebnsle 3ansaTus npoBonsatTcs B 9 xopmyce Honl'Y (r. Jowenk, yn. lopca, 17a). Jus
NpOBeIEeHUS JTaOOPAaTOPHBIX 3aHATHH TpeOyeTcsl aynuTopHs, OOOpYyJOBaHHAs MEJIOBOW WIIH
MapKepHOH T0CKOH, MyJIbTUMEIUNHHBIN POEKTOP U 3KpaH, HOYTOYK, KOMILJIEKT yueOHOI Mebenn
JUIL CTYyZIEHTOB, pabouee MECTO TMpEeroaaBaTeNs, BBIXOA B VHTEpHET — MPOBOIHON WIH C
ucnonbszoBanueM Wi-Fi.

Jnisi caMOCTOSITENNFHONH pabOThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECypCHI
HayuyHolf OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOTIeCKOoe obecredeHue.

[Ipu u3yyeHUH TUCUMIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHME U JTMCTAHLMOHHBIE
00pa3oBaTebHbIE TEXHOJIOTHH.

C WHCnosib30BaHMEM KOMIBIOTEPHBIX TEXHOJOIMH JHUCTAaHLIMOHHOTO 00pa3oBaHUs
OCYIIECTBIIACTCS TEKYIIMH KOHTPOJIb 3HAHMK OOYyYaroIIuXcs Ha OCHOBE TECTHPOBAaHUS W
IPOBEPKU PE3YIbTATOB CAMOCTOATEIBHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcnHoBHas nuTEpaTypa

l. Hanorexnonoruu : a3z0yka st Bcex / [H. C. A6pamuyk, C. M. ABpoluieHko,
A. H. bapanos u np.] ; nox pexn. 0. JI. TperbsixoBa. — 2-e uza. — Mocksa : @uzmaraut, 2009. —
365 c.

2. [MpuHIMNIBI ~ CO3MaHMA  KOMIIO3WIMOHHBIX  TOJIMMEPHBIX  MarepuaioB  /
A. A. bepnun, C. A. Bonsdcon, B. I'. Ommsn, H. C. Erukononos. — Mocksa : Xumus, 1990. —
237 c.

3. EmuceeB, A. A. DyHKUMOHANbHBIE HaHOMAaTepuanbl : yued. mocobue It
CTYJICHTOB CTapmiux KypcoB, oOydarommxcs mo cneruansHocta 020101 (011000) — Xumus /
A. A. Enucees, A. B. Jlykamun. — Mocksa : @uszmariur, 2010.

4. @uctynb, B. . Hoble Mmatepuaisl : CocTosiHUE, MTPOOIEMBI, IEPCIIEKTUBBI. — M.
: MUCHC, 1995. — 144 c.
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5. [Tomoraiino, A. JI. Hanouactunpr metawioB B mommmepax / A. JI. Ilomoraiino,
A. C. Pozenbepr, U. E. Yonaun. — M. : Xumus, 2000. — 672 c.

6. Bypasnes, 0. M. OcnoBbl MatepuanoBenenus : [Yueonuk] / FO. M. Bypasines ;
Honern. nau. yH-T. — loneuk : JlonHY, 2002. — 341 c.

7. MarepuanoBeiecHHEe W TEXHOJOTHS KOHCTPYKIMOHHBIX MaTepHaioB : Y4eb. s
cryaenroB BTy30B / FO. II. Connues, B. A. Becenos, B. Il. [lemsaueBuu u ap. ; Ilox pen.
1O. I1. Connues. — 2-e uzn. — M. : MUCHUC, 1996. — 576 c.

8. Mb11hi03 @. KoMno3uTHble MaTtepuanbl. MexaHuKka U TEXHOJIOTHUS : Yuel. Juis
CcTyleHTOB (3. m MarepuanoBes, crnenuanbHocTel / @. MbarThio3, Pomumare ; Ilep. ¢ aHrm.
C. JI. baxxenoBa. — M. : Texunocdepa, 2004. — 407 c.

9. ®ductynp, B. 1. ®usnka u Xumusi TBEpJoro Tena : Y4uel. Juisi CTYJIEHTOB BY30B,
00y4aroIIl. 1Mo HAMPABIICHUIO U crell. «MarepranoBeIeHUe U TEXHOJOTHS HOBBIX MAaTEPUAIIOB :
B21.T. 2. — M. : Merautyprus, 1995. — 320 c.

10. Xanun, M. B. M3nammBaHue M paspylIC€HUE IOJIMMEPHBIX KOMIIO3MIIMOHHBIX
marepuanoB / M. B. Xanwun, I'. I1. 3aiiueB. — Mocksa : Xumus, 1990. — 252 c.
11.  IlerpoBa, E. B. CuHres u cBoiicTBAa MHMKpPO- M  HAHOPAa3MEPHBIX

MPEIIIECTBEHHUKOB KEPaMUKH W KOMIIOHEHTOB IOJMMEPHBIX KOMIIO3MIIMOHHBIX MaTepUalioB
[DnexTponHsblii pecypc] : moHorpadust / E. B. IlerpoBa, A. ®. JIpecBsnnukoB ; Kazanckwuii
dbenepanbhbiii yHuBepcuTeT. — Kazanb : U3a-Bo Kazanckoro yausepceurera, 2015. — 227 c.

12. CuHTE3 U CBOICTBAa BHICOKOMOJIEKYJISIPHBIX COCIUHEHUHN: yueOHO-METOIUYECKOe
nocobue / P. U. JIeira, B. M. Muxanpuyk, T. b. Tlomumyk u ap. — Jounenk: JouHY, 2020. —
130 c.

11.2. JlonosmHuTeNnbHas TUTEpaTypa

13.  benomenko, B. A. D¢ddexr mamatu GopMbl B mosmMmepax U €ro npruMeHeHue /
B. A. benomenxko, B. H. Baproxun ; Jlonen. ¢us.-rexn. un-t uM. A. A. I'ankuna. — K. : Hayk.
nymka, 2005. — 189 c.

14. CrpaBOYHUK MO KOMIIO3MIIMOHHBIM MaTepuanaMm : B 2 kH. KH. 2 / mox pen.
Jx. Jlrobuna ; mep. ¢ anri. A. b. 'estepa u ap. nox pen. b. O. T'ennepa ; [U. Yurman u np.]. —
M. : MammHoctpoenue, 1988. — 580 c.

15. CrpaBoYHMK O KOMIIO3MIIMOHHBIM MaTepuanam : B 2 kH. KH. 1 / mox pen.
JUx. JIrobuna ; nep. ¢ anrn. A. b. I'ennepa u np. nox pex. b. 3. I'ennepa ; [1. B. Pocaro u ap.]. —
M. : MammHocTtpoenue, 1988. — 446 c.

16.  Tperbskos, 0. /I. Beenenue B xumuio TBepA0(a3HbIX MaTepHajoB : ydyeOHOe
nocoOue I CTYZCHTOB BY30B, OOYYAIOIIMXCS 110 HAIPABJICHUIO TIOJATOTOBKH «XUMUS, (hHU3HKa
u MexaHuka marepuanosy / FO. JI. Tperesikos, B. U. I[Iytnses ; MI'Y um. M. B. Jlomonocosa. —
M. : U3n-Bo MockoBckoro yausepcureta : Hayka, 2006. — 399 c.

17.  PakoB, O. I'. HanotpyOku u ¢ysmiepensl : yueb. mocoOue sl CTyIEHTOB,
obOydaromuxcsi o crenuanbHocTH 210602 «Hanomartepuansry / O. I'. PakoB. — M. : Jloroc,
2006.—-374 c.

18. bpannon /1. Mukpoctpykrypa maTepranioB. MeToabl HCCIIETOBAaHNS U KOHTPOJIA :
VYu4eb. mocobue mo HampasieHHto nmoiarot. «lIpukn. marematuka u ¢usuka» / JI. bpannon,
V. Kamnas ; [1ep. ¢ aarn. nmox pen. C. JI. baxenosa. — M. : Texnocdepa, 2004. — 377 c.

19. bpeix, M. T. [dectpykiusi HanonHeHHBIX nonumepoB / M. T. bpeik. — Mockaa :
Xumus, 1989. — 190 c.

20. Caintpymuun, P. C. OU3UMKOXUMHS HEOPraHMYECKHUX  IOJIUMEPHBIX U
KOMTIO3UIIMOHHBIX MaTepuaios / P. C. Caiidymmua. — Mocksa : Xumus, 1990. — 239 c.

21.  HoBukoBa, O. A. Moaudukanus MHOBEPXHOCTH AaAPMHUPYIOIIUX BOJOKOH B
KoMTIo3uIMOHHBIX MaTepuanax / O. A. Hosukosa, B. I1. Ceprees ; AH YCCP, Un-T tipo0uI.
Marepuanosenenus um. M. H. @pannesuya. — Kues : Hayk. gymka, 1989. — 217 c.

22.  KosryHoB, A. W. Crnoucreie KOMIO3UIMOHHBIE MaTepuaibl [DJIEKTPOHHBIN
pecypc] : yudeOHOe mocoOue i TOATOTOBKM MarucTpoB mno jgucuuiuinHe «HoBble
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KOHCTPYKIMOHHbIE ~ MaTrepuayibl» 1o  HampaiaeHutro  15.04.01  «MammHocTpoeHUEY,
Maructepckoil mporpamme «TexHonorus u obopynoBanue g naiikn» / A. U. KoBTyHOB,
C. B. Msamun, T. B. Cemuctenona ; TOTbITTUHCKUI TOCYy1apCTBEHHBIA YHUBEPCUTET, NHCTUTYT
mammHocTpoeHus, Kadenpa «Csapka, oOpaboTka MaTepualia JaBICHHEM U POJCTBEHHBIC
nponeccb». — Tonbsattn : @I'BOY BO «ToNbATTHHCKUNA TOCYJApCTBEHHBIN YHUBEPCUTETY,
2017.-75c.

23. Cytsarun B. M. O6mas xuMudeckasi TEXHOJIOTHS TIOJTUMEPOB : yaeOHoe rmocodune /
B. M. CytsruHn, A. A. JIsnkos. — 5-e u3a., crep. — CII6 : Jlans, 2020. — 208 c.
24. CoBpeMEHHBIE TEXHOJIOTHH TIOJIYYEHHUS U TMepepabOTKH MOJMMEPHBIX U

KOMIIO3UIIMOHHBIX MaTepuanos: yueoHoe nocodue / B.E. I'aneirun, I'.C. baponun, B.I1. Tapos,
J1.0. 3aBpaxkun. — Tam60B : U3a-Bo ®I'BOY BIIO «TT'TY», 2012. — 180 c.

25.  KOHCTpYKIIMOHHBIE  TOJMMEPHbIE KOMIIO3UTHl : ydeOHoe mocobue /
H. A. Anamenxko, A. B. ®etucos, I'. B. Aradonoa. — Boarorpan : BI'TY, 2010. — 99 c.
26.  KomnosunmonHele Martepuanbl : ydeOHoe mocobue / C.B. AHaHbHH,

E. C. AnanbeBa, B. b. Mapkun. — bapnayn : U3n-so Antl'TY, 2007. — 94 c.
27.  Ackanckuii, A. A. Beenenue B GU3NKO-XUMHIO 1OIUMEPOB / A. A. ACKaaCKHid,
A. P. XoximoB. — Mocksa : Hayunsriit mup, 2009. — 380 c.

28. Bunorpanosa C. B.,, BacunbeB B. A. [lonukoHaeHCAIIMOHHBIE TPOLECCHl U
nonuMmepsl. — M.: Hayka, 2000. — 373 c.
29. benesutun, B. A. MatepuanoBeneHue: HOBbIE KOHCTPYKIIMOHHBIE MaTEpHAIIbI:

yuebHoe mocobue / B. A. benesutun, E. A. I'mateimmaa, E. H. CvupaoB, M. JI. XacanoBa. —
YensOunck: U3a-Bo FOx.-Ypai. roc. rymas.-nen. yn-ta, 2019. — 55 c.

12. NHOPOPMAIIMOHHLIE PECYPCHI

1. HaunuonanbHas 3JIEKTPOHHAs O0udbaMoTeKA (H3B): dbenepanbHas
rocyJapcTBeHHass WHQpOpMaruoHHas cucrema / MunucrepctBo Kyneryper P®; Poccuiickas
rocynapctBeHHas 6ubanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum nocTtyma: cBOOOIHBIN, moanucka. Heo6xoaumMa ycTaHOBKa TPOTPaMMHOTO
oOecrieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctyma: Ijisi aBTOPHU30B.
nosb30BaTeneh. —TeKCT: JIEKTPOHHBIN.

3. Hayunast snextponHas Oubnmnoreka «KuOepJleHunkay»: caiit / Accommarnus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTeUHAS cHcTEMaA «JIanby»: [caitT]. - URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum goctyma: Aiisi aBTOPH30B.
nosib3oBaTenel. — TeKCT: 3JIeKTPOHHBIM.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHast cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pesxum noctyna: it aBTOPU30B.
[I0JIb30BaTENE. — TEKCT: 2JIEKTPOHHBIMN.

6. yIeKTPOHHO-0uOMoTeuHas cuctema Jonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: DJIEKTPOHHBIH.

7. JJeKTpoHHbIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOMIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 Ttosib3oBaTenei JJonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / HB Jlonl'Y. — Teker:
anexktporHsid // DBC Jonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.




15

13. I[TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBHas iaurieH3ust JJoul'Y No 46484614).

2. Microsoft Office (kopnopatusHast aunensus o'y Ne 46472919).

3.  Microsoft Visual Studio (iumiensust mporpammel Dream Spark jyist BeICInX y4eOHBIX
3aBEJICHUN ).

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunenszun GPL, Apache,
BSD mis1 cB0G01HOTO IPOrpaMMHOTO 00ecTieueHHs).
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