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1. Hean ocBoeHER AUCHHNAAAE]

K ocHOBHBIM 1@1fiM  OCBOSHHA mrermauEasl  «OCHOBE NpoeKTHPOBAHHA
dyHKIHOHANEHRX MATEPHANOR B ANHTHBHOM IPOH3BOACTEEN CIENYET OTHECTH:

— (pOpMHPOBAHHE sHanHi 00 OCHOBHBIX METONAX MpoeKTHPOBAHUS, (QHIHIECKIX
cpoficTRAX M TPAKTHYECKOM [IpHMEHEHHEM (bYHKIHOHANBHBIX ~ MATEPHANOR B
A IHTHEHOM POH3BOJICTRE, B TOM THEIS HAHOMATEPHATOB,

— [ONroTOBKA CTYACHTOB K NesTeNHOCTH B COOTBETCTRIH ¢ KanmpHKAIHOHHOH
wApAKTEPACTHROH faxanaBpa No HANPABISHIO, B oM uncie GopMHpOBAHHE yMeH#i 1o
paspaboTke  HOBBIX, Gonee  ddhdeKTHBHEIX Yy HKIHOHATIEHELX MATSPHATIOB,
obeceUMBAIONIK  HANEKHOCTE  H crabmnpHOCT  paboTH  TEXHOJNOTHUECKOTO
obopyIoBAHHA

K ocuoRMBIM 3ajatamM OCBOCHHA aHcRmERE  «OCHOBEL MpOEKTAPOBAHHA
dVHKIMOHATBHEIX METEPHATOE B 8JTHTHEHOM [pOH3BOACTREY CAELYET OTHECTH:

— QCBOEHHE METOIONOTHH NpOSKTHPOBAHKA (hYHRIHOHAMEHBIX MATEPHANOB B
AMANTHEROM TpPOHIBONCTRE, oCBOEHHE METOANK ONpEAsneHi (PHIHRO-MEXAHHISCKIX
XapaKTEPHCTHE MHCTIEPCHEY MATEPHANOB, ocpocHHe MeTonoB B 000pYHOoBAHHR A
FMenpEenHd, KnaccHHKaHN, MOSHPOBAMHA, CMEILSIHA, (hopMOBAHHA H CICKAHHA
MOPOTIKOEEIX MATEPHANOE.

2 MeeTo AHCHHMINABL B CTPYKTYPE OOT] HaxaraBpHATA

JucuAnIHHA «OcHOBE  TPOEKTHPOBAHMA iy HKUHOHATBHELX METECPHANIOE B
A IUTHBHOM TIPOHIBOICTBE oTHOCHTCA K uHcny ODA3ATEMNBHELX yebHEIX AHCLHTLIHA
gnoka (B1) «[ACIIHTLUTHHE] (M0 Ly T ocHoBHoll  obpazoBaTenbHOH [POTPAaMME
DakanappraTa.

JacmumisHa  «UCHOBEL poeKTHPOBAHKA (DYHKIHOHANGHEIX ~ MATEPHAIOR B
AMHTHBHOM TPOH3BOACTEEN EIAMMOCBAIAHA JOTHYECKH H CONSpHATCIEY o-METOIHYECKH
CO CASYFIILEMH AHCIHTUIHHAME H MpaKTHEAMH OOIT:

B ofazamenbHol 4acmu oBpaIneaMENLHOIL NPOZPanMbE:

_ ocHOBB MATEpHANOBEIEHUS OPOMKOBRIX MATEPHATIOR;

—  mporpaMMHpOBAHHE W aNTrOpPHTMH3ALES;

—  KOMIIBIOTEPHOE MOIETHUPOBAHHE C npHMEHEHHEM MIK3D;

—  obopyLoBAHHE V1S ALAHTHEHOTO MpOHIBEOACTER;
B uacmu, (hopMupyeson yHachiukaii ofpazosamenbHbix omuowenuii Groka (BI):

_ pEencHHe B TEXHOMOTHH IPOTOTHIHPOBAHILA w mpakTry JD-TeHaTH;

— obopynopaEme I aIUIHTHBHOTD MpOMIBOJICTBA, PEMOHT H TeXHIFIECKOE

obCmy KHBAHHE]



3.MlepeueHn NIAHHPYEMLIX PeIyALTATOB ofiyaeHHsA N0 AHCIHHILTHHE,
cODTHECEHHBIE ¢ NIAHHPYEMEIMH pesyALTATAMHE OCBOCHR phpasopaTeaLHOH
aporpaMmel

B pezyniTaTe OCROCHHA MHCLIHILTEHEL Y OOy arOIIHXCA (OPMEPYHOTEA CRSHYIOLIHE
cOMTIETEHITHH B AOMKHEL GHITh NOCTHTHYTH cneAyiolHe pe3ynbTaThl ofyyeHH KaK HTan
¢OPMHPOBAHHSA COOTBETCTEYIOMIHR KOMITETeHLIHH:

= . E
Ko B pesyapTELS UEDAEKEH MepeueHs TIARADYEMBIX PEIYALTATOR

ofipa3onaTenkioi HPorpaMMbl
" eHHS 11
KOMIETEHUHR | ooy mpites no/mken 0618ATE oo IV FORCHMIRNET

OrE-1 COCOBHOCTHEY AHANHIAPORATS 34Ja5H | 3HITE: OpMHUATHATBEEE  OCODEHHOCTH
rpoteCCHOHATEHOR JEHTEMLHOSTH Hil MOACTAPCRAHHS MATEMATHHECKHX,
OCHORE MORGHKEHHEI, SURFHOB M MCTOLOR dEsHHECKHR H  XHMWUECHHX MpOLECCOB,

f OBIACTH MATEMATHEN, SCTECTECHIREL npeaHasHAHEHHES ana KOHEPETHRIX
W TEXHHYECHKHR Ha}"l-: TeXHOMOrHUCCEHE ﬂpﬂlﬂﬂ’:uﬂ, B TOM YHENE

ATHTHEROTO POHIBCICTES

YMETh! BLI0ApaTH KOHKPCTHEIC
TEXHONOrHISCKHE NPOLeccE "
pAopyaceanAs A nomyueHHE  H
nepepaboTER OCHOBHBIX K
RCMOMOTATENBHEIN — KOMIOHEHTOR UPH
PO THPOBARNH (hyHELROHANLHED
MaATEPHANTOR E ALIHTHEHOM
NpPOHIBOACTHE.

BAIETE: - METOIAMH TPOCKTHOBAHIT
dyHEIHOHANLHEDN MATECPRATOR B

| | AmAMTHBHOM TPORIBONCTEE. |

4, CTpywTypa H CONEpHANNE AUCIH [IHH b

Ofmas TpYIOSMKOCTh JMCHHILTHFAEL coCTaB/geT 2 3aMETHBIC SNHHNLUEL T.& 75
axAneMHYECKIX Hacos (13 HEX 36 9acoR — CcaMOCTOSTENbHA paGoTa CTY/IeHTOB).

Pasnensl HCIAMNHHEL 4(CHOREL MpOeKTHPOBAHIA (PyHKUHOHATLHAIX MATEPHAIOB
B AQHTHEHOM IIP'DHEI-BE,II.GTBE}} HE}"IEWEH HA MeCcTOM CeMECTPE 'I'p'E-'TEEI'ﬂ E{}TPCE.

AyAHTOPHBEIX aapsTHil — 2 Yaca B Hepemo (36 4aCOoR), B TOM YHCIE nexnuii — 1 9ac
g genemo (18 wacos); nabopaTOPHEIX pafior — 1 %ac B HELEMO (18 gacos).

dopMa NPOMEKYTOHHOH aTTecTaliH —3ageT.

CTpyKTYpA H COZePRatie pasieilon ECHHIUIHHSL «(CHOBE] NPOSKTHPOBAHMA
(YHRUMOHANLHEX MATEPHANOB B a4 IHTHBHOM TPOHIBOICTEEH TI0 CPOKAM H BHIAM
paboTEL OTPAKEHE B Tipuaoaennn A k paboue MPOTPAMME.

Cogepaanie pazienos THCIHILTHILL
1.1 Beeneane, OyHuuoHANEHEE MATEPHAILLL omnpepenenie, BHIBL 0 pOnacTi
penonssoBanid, OOlHe BOTPOCE NOArOTOBKH  KOMIIOHEHTOR ryHEIHOHANBHELX
MaTepHANOs AN ANNMTHBHBIX TeXHOJIOTHH.



1.2 Crimyune MaTepHasbl OMpeNeneHne, COCTORHHE, XApaKTEePHCTHEH OQUEHKH
TBEPIBIX HaCTHIL DyIHKO-MEXAHHYECKHE H (HIHIECKHE CROMCTEA CHITYIero MaTepHaid.
Crocofs # obopyIoBaHHE 1A [OACOTOBKH ChIITYYHX MOPOIIKOE.

1.3 MamenpsdeHne CEIMYHHX MaTepHATOB: ONpeeneHie, CYILHOCTh, 0CO0SHHOCTH
Creleds H3IMENFYEHHA, KIACCH ravenpaean, cnocofs HIMENBICHHA MATEPHAIOB.
Knaccudmraims MalmiH 11l HEMENbUeHHAA MATEPHAIOB.

1.4 Mamuas i ApobneHis CRITYYHX METEPHANOE. O6nacTs NPHMEHSHIA,
MperMyIIECTBA H HELOCTATIH.

1.5 MamuHel A8 NOMOAa HOPOIIKOARES matepianos. (GnacTs NPHMCHEHHA,
peMMYILECTEA H HELOCTATRM.

1.6 KnaccHfuKALEH CRITYSHX marepuanos, MamHHs! L3 pasfeneHHd ChIILYTHA
MATEPHATOB.

1 7 Criocofm mosupopauns. OrcHKA KauecTEa JNOIHPOBAHNA Knaccuduramms
niTaTenei 0 gozatopos. Bulk maTaTenei ¥ 103aTOpOB.

1.8 XapaxTepucTHKa Tpolecca cMEIIeHHs CHIMYySHX MATEpHANOB. OneHka
ONHOPOIHOCTH  CMECH. Knaccuprramid cpecHTenedl  Ins  CHIOYMHX MaTepHAlloR.
CmecHTeNH TepHOIHEeCKOTO B HEMpPEPLBHOIO JEHCTEHA.

1.0 KoMnakTHpoBanie  MOPOIKOBEX marepuanos.  O0OpYIOBAIHE and
dopMoBANHE NOPOIIKOBER cmeceil..

5, ObpazoBaTedbHbIE TEXHOJIOTHH

MeToouka npeno/IaBaHHA ITHCLHIHHE «ICHOBEI MPOEKTHPOBAHHA
JYHKITHOHATBHBIX MATEpHANOB B  ALIHTHBHOM mpoM3BoAcTEE) W peaTHIarms
OMITETEHTHOCTHOrD NOMHONA B HN0MEHHH H BOCHIPUATHH MATEPHATA P&y CMATPHBAST
HCTIONB30BAHKE  CNEAYIOUIHX ARTHBHEIX W HHTCPAKTHBHBIX dopM  mpoBEneHHA
rpYINoBEX, HETHEHIYATEHEN, AYIHTOPHBIX 3aHATHH B COUCTAHHH © BHEAYAHTOPHOH
paforoli © LETLED dopMupoBaiad  H pEIEHTHA npodecCHOHANBHBX ~HABBIKOB
ofyda0IIHXCA:

— [GACOTOBKA K BEIMOIHEHHI) nabopartoprEx paboT B MaDOPATOPHY BY3a;

— ofcyIeHHE H 3aITa nafopaTopHbix padoT no AHCIHILILITHE.

Y penbHpil Bec 3AHATHH, MPOBOIMMEIX B MHTEpAKTHBHBIX (OPMaX, ONpEICict
rnagHoil  [enki m‘ipaauna'renmnﬁ [porpaMmBbl, ocobeHHOCTED  KOHTHHICHTR
obyuaiomxce  H coflepkanueM  IHCIHILTHHEL «OCHOBR  NPOSKTHPOBAHHA
(yHKIMOHATBHBX METEpHANIOB B ANIATHEHOM npou3BOACTBEN W B ENO0M 110
AHCIHTUIHHE COCTABIAST 50% ayAMTOPHEIX 3AHATHIL

6. OuenoyibIe CPENCTBA [1# TERYIETD KOHTPOJSA YeNeBaeMocTH,
npoMeAyTOUHOMH aTTecTatii (10 HTOFAM OCBOEHHS THCIHITHHEL I yuebno-
MeTOIRY ccKoe obecTe ICHHE CcAMOCTORTENLHAOI pAafoThl CTYAEHTOR

B mponecce O00ydenid HCMONBIVIOTCE  CHNEOYIOMIHE oleROdHEE  QOPMEL
camocToNTensHOH paboThl  CTYIEHTOB, OlleHOUHEIE CpejIcTBa TeKymelo KOHTPONH
VCIEBASMOCTH H NPOMEKYTOIALIX aTTeCTALH:



- [OrOTOBKA K BEMOIHEHH 1aG0paTopHEIX paboT H MX 3aIIHTA.

OueHousEle  CPENCTBA  TEKYIIEro KOHTPONS — yCIEBAGMOCTH — BRMOHAIOT
KOHTPOMBHLIE BOWPOCH ANA  KOHIPOAA — OCBOCHHA oOyUAIOMAMHCE  PasIenos
IHCHHAILIHHEL 3amuTa nabopaTopHeX paboT.

KoHTpoIbHEE BONPOCH JNd [POBEACHHA TEXYIIETO KOHTPOIA MpHESICHE B
nprnowernn I,

6.1. Mona oueHOYHBIX CPEICTR MM MPOBEEICHHH NPOMEAYTOUHOH ATTeCTAlHH
ofyHAI0IMAXCA MO TACTHILTHHE (moayam)

6.1.1. IMepeuens KoMNeTEHIRI ¢ yKA3aHHEM ITANOB HX (opmupoBanna B NpoLecce
ocpoenns 0GpaloBATILACH NPOTrPAMMEL.

B pesynsTaTe OCBOSHHA  JHCIIATUIHHE! (Moayns)  opmupyloTed  CASAyROmIEE

KOMMOETESHLHH:
| I
SR B peayasTaTe OCBOCHAR o paIoBaTEALHOI NPOTFaMMb] ofyaamumaiicn 1o/ EReH
KOMTIETEH
P ofnanaTe

OME-1 | CnocofHOCTLID AHATHIHPORETE 34185H npoheccHoranEHON TeATENEHOCTH HA DCHORS
| OMOAKCHER, 3AKOHOB ¥ METONOR B 00MACTH MATEMATHKM, CCTECTREHHER H TeXHHHECKHX

HAVE

B nporecce OCBOCHHA ofpazopaTensHOl MPOrpaMMEl J3HHAS KOMISTEHIMA, B TOM
qicie M OTACTBHES KOMIOHEHTHI, (GOPMHDYIOTCH NOSTANHG B XOAE OCBOSHHS
oByarOIIHMHCH JHCLHILIHHE (Momyneil), MpakTHK B COOTBETCTEBHH C yueGHbIM MIaHOM H
kaTeHaapHEM rpadmrom yaefHoro npoLecca.

6.1.2. OnmEcanne NOKA3ATENEH H KPHTEPHEB OUeHHBANHN KOMIeTeHITHH,
pOpMHPYCMBIX IO HTOraM OCBOCHNS AHCIHILIAHL] (MOmyJIS), ONHCARUE IS
OUEeHHBATHAL.

[okazateneM ONSHWBAHHS  KOMICTEHIHA HA  PAsiiyHeLX  JTanax  Hx
(hopMHpOBAHHA HBASETCA NOCTHHEHHE oDyHaIOIMMHACA  TIAHHPYEMBIX Pe3ylILTATOR
oOy9eHHs 0 JHCLHIUTHHE (Moaymo).

|_m:|1|:-1 - CnocofHOCTED AHATHIHPORATE 3814TH npodeccHORAIBHOR BCATEILHOCTH HA OCHOBE TIOMOREHHH,
| RAKOHOR B METOI0B B 00nacTH MATEMETHEH, €CTECTREHHEIN H TEXHHUSCKHN HAYE




INAET: Ofysmonqiica | Ofysamomuics Ofyuarnmics OfyuatonmEiica
MPHHLEINATS | DEMOHCTPHDYeT | NEMOHCTRHPYET HEMONHOE | NEMOHCTPHPYET NEMOHCTPHPYET
HEL& TOHOE COOTRSTCTRRE CHEMYIOUINX | 9ACTHIHOS TIOITHOS
0cOBEHHOCTH | greyTCTHAE WM | SHAHHH 100 COOTBCTCTRHE COOTBETCTRHE
MOJETHPOBAHH | wanooraToupoe | DPAHIHHATLREM CHEAVIONTHX SHAHRE | CHSIYIONHX
“ COOTHETCTBHE OCOGEHHOCTAM M0; TpHHLHTHANSHNN | SHAHRHE T0:
@n"“ﬂm CIE YN MOENHPOBAHIL OCOOEHIOCTAM TIPHHLHITHAALHEIM
it sRanHii no: METEMATHHECHN, MOLETHPOBAHHS peofeHHOCTAM
Qranieckine H | nnmansas UIMHECKHX M XHMIHECKIN | METEMATHYECHIE, AMOAETHPOBAHHS
XHMITICCERX. | e e HHOCTHM MPOLECCOE, dHaHHECKNX H MATEMATHHECKIX,
i ety NpeaHATHANCHHEM LA KHMEMECKHX hEIHHECKAX 1
NpeAHATHAYEH MOETHPCEAHIS A
MATEMATHYECKHL, MpoESsfoR, HHMHYSCKARX
. MR | hpmereckin i TEXHANOFHYECKI Np&THATHANEHHEIM TNpoHIEceos,
KOHEPETHRRE XHMHCCKIK MpoUECCoR, BTOM HHETE AN KOHKPETHRIX [rp:mmﬂalmﬂun“
TR npoueccos, ANAHTHEHOTD MPOMIBONCTEL | TexXHOMOTHHECKHX [L1A KOHKPETHBIX
j:r:zllﬂ:m 5 | TIpEAHASHANCHIM HonycrawTes o NpOLIECCo, B TOM TEXHOADHICCKHN
TOb yrcne | A4 KOHKPETHEIX THAYATENBHBHIC O HH, YHCAS AN IHTHEHDTO MPLECCnE, B TOM
ammrianoro | TEXHONOTHAECKITE MpORBIIETCS npoRIBcAcTES, HO qHCIIE ALAHTHEHOID
MpoMBOACTES MPOLIECOOS, B TOM HEJOCTATOUNOCTE SHAHKE, | AOTYCKARITOR MPOHIROACTEA,
M [0 PRAY IOKABATENE, HeIHAMHTENRHELE caoboaHnD
RIAHTHEROTO ofygarnnEica OUIHOEH, oOSpHPYET
NpOHIROICTEA HCIEITHIRECT HETOYHOCTH, OpHOOPETEHHLIME
IHAMHTENRHEE 3ATPYAHCHHA OPH JHAHAAMH.
saTpyIHCHHA IpH AHATHTHHECKHX
OTEPUPORAHEN SHANHAMN | ONSPAIHAR,
[pH HY NEepenoce Ha HOBEE
CHTYAIKH.
YA 2ET OfyuaonHiics OfyaamuEicH OfyaaoRica ObywamEics
REIGHPATE HE YMEST HAH B MeMOHCTPHPYET HEMONHOS | AEMOHCTRHPYET NEMOHCTPHPYET
KOHKPCTHEIE HEOCTATOEHOH COOTBETCTRAE CASHVIOMNK | SacTHIHOS OO
TEXHONOTHHMES | CTETIEHH YMOeT yMEHHHA! BHIOHPATH COOTBETCTEHS COOTBETCTRHE
EHE MPOUECCH | priipaTh ROHKPETHEIE CTEMYROMIIK YMEHHHA? | CICHYIOMEE
" KOHKpeTHEIS TEXHONOTHHESKHE TPOLECCH | BRIGHPATE yMeHHIT: BRIOHPaTh
oBOPYIOBAHEE | qexponorpmeckie | WoOOpymOBAHHE LT KOHKPETILIS KOHKPETHEIE
A MpOUECCE! H MOMySeHEd i NepepaboTER | TEXHOAOrHIeCkHE TENHOAOTHIECKHS
mOMy4eHHA 0 | pSopynosaHne AMA | OCHOBHBELX H MPOUECCE] H MPOLECCE ©
nepepaloTEl | mogydeHus B BCIOMOTATETEEED ofopyaoRRHIS I8 ofopypopanne 118
OCHOBHEIX B | nepepaloTKH KOMMOHEHTOR IIPH MOTVISHHA H NOIYICHHA B
BCTOMOTATEN | peHOBHELG H NPOSKTHPOBAHEH nepepaboTER nepepaloTEH
hHMX BCNOMOTETEABHEL | (yHEIHOHATEHEX OCHOBHGIX H DEHOBHLIX 1
KOMIOHEHTOR | ¥ KOMOOHEHTOR | MATEPHANOD B A7LIHTHBHOM BCMOMOTATENBHEDS | BONOMOTETeALHbIX
mpH [rpH NPOHIBOACTEE. KOMOOHEHTOR IIPH KOMIOOHSHTOE NpH
NpOSKTHPOBA | gpockTHpOBRHHE | JlomyckaoTed MPOSKETHROBAHNH NPOEKTHPOBAHKH
HHH YHKIHOHATGHEL | SHATHTSILHLE oK, (VBN OHATBH BIX dryHRIAOHANBHEIX
HYHKIHOHAT | x MaTEepHANOB B | MPOARISETCH METEPHANOE B MATCPHANOS B
Lt AIIATHEHOM He10CTATOYHOCT YMEHH, | AIIHTHEROM ANIHTHEHOM
MATCPHATCR | IPOHIBOOCTES e pAIy nokasaTened, MpOHIBOOCTRE. NpOHIBOJCTEE.
B ofyuaomuiics VyeHus ocsocHEL Bo | CrobojiHo
ATHTHEHOM HCTLITLIBAET AOTTYCKAIDTCH OOCpHpYET
OPOEIROACTE SHATHTENLHEE HESHAYHTENBHER npHOGPETCHHBIMH
:i 3ATPYIHEHES TP onHOKH, YMEHHAMH,




OMEPHPOBANNE YMCHHIAMH HETOUHOCTH, npHMEIAeT HX B
nipH AX NEPEHOCE Hi HOBRIC 3aTPYOHEHHA IpH CHTYAITHAX
CHTYAIHH. AHATHTHHECEHX MOBEIIEHEOH
OTIEPALEAX, NePEHOCS CIORHOCTH.
yMeriil Ha HOBBIC,
HECTAHIAPTHEIE
CHTYALTHH.
| BIANeCT: OGyaarimics OfyaarommicH BIAACET OfyuaromHict OGyyaomulics B
ME . OEME He DIANeeT HAX B | METOJAMH WACTHHHO BIALSET mosHoM 00BEME
HpOeKTHPOBAH HEDOCTATOMIAH pOBAHAA METOLAMH METOTAME
HA CTenens pIanceT | fryRRIHONAIBHEL NpoSKTHPOBAHHA HpOeKTHPORAHHA
(pYRENHOBANS | METONAMHE METEPHATOR B AIHTHRAOM Y HKIHOTANEHEX (pYHELHOHANEHERX
HBIX MpeEETHPORAHER TPOR3BORCTEE MATEPHANOE B MATEPHANOE B
MATEPHATOB B YHKOHOHAMLHEL | B HETIOMHOM DOBEME, AIHTHBHOM aIATHEEOM
AIIHTHBHOM | X MUTEPHALOR B IONYCKAIOTCR !IPDHJBD.I[{:I'Bh HPOHEBOACTES,
NPORIBONCTEE, AMTHRHOM sHATHTEALHELE OUIHGRH, HABLIKH OCBOSHEL, HO croBOIHD
MPOH3R0ICTRE. MPOABLACTCH AOITYCEARTCA NpHMEHAET
Hei0CTATOMHOCTD HeHAYRTETRHEE mony=eHIbE
ANAZIEHHS HABLIKAME 110 OITHOKHE, HEBLEH B
PRIV nokasareneil, HETOUHOCTH, CHTYRIAAX
ofyqarmnica sATPYIHEHHHA OpH NOREINEHACH
HCTEITEIBAET ENATHTHHECKHK CHOMHOCTH.
JHAYHTENRHELE OTEpaIx, NepeHoce
SATpY HEHA TPH yuieaHi H3 HOBBIE,
NpHEMEHCHIHE HABRIRCR B HECTAHAAPTHEIS
| HOBEX CHTYALAIX, | CHTVAITHH.

6.1.3.1Ikansl oneHHBAHHS
ONUACAHAE:

@opma NPOMEKRY TN [0 aTTecTallHm: 38T,

[MpoMesyTOdHAS ATTECTAINA obygaromuxcs B (op
pesyALTATAM BEIMOIHESHHIA poex BuuoR yae(Hoil paboTel, Opemy
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pe3ynLTaToR obyueHHA 0O JHC
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Yy HEIHOHATEHEIX MATEPHATOB B /LIHTHEHOM NpoK3

naboparophble paboTsl).

ROJCTEEY |BHEIMOIHHIN H AUIHTHITH




Mikaaa oneHnBaAHANH

Onncanne

JaureHo

BrinonHeHsl Bee BHAEL yueOHOHR paloTsl, TPEIyCMOTPEHHEIE
pabo4ei IpOrpaMMoi. Cryment  ASMOHCTPAPYET
COOTBETCTBHE 3HAHED, YMEHWH, HABEIKOB NpHBEIEHHEME B
rafndoax  moxasarensi, OnepHpyer npHOOpeTEHHEIMH
sHaHAAME, yMeHHAMH. lIpu 3TOM MOTYT OBITE JAOMYLISHE!
HesHAMMTENBHRE OMHGKN, HETOUHOCTH, 38TRYIHCHHA npu
AHATHTHIECKHX ONepaiiax, NepeHoce 3MaHWi W YMeHHH HA
HOBEIE, HECTAHIAPTHEIE CHTYAITHIL

He saureHO

He ewmnonHensl  obflaTensHble yYCIOBHH MOATOTOBKH
CTYAEHTA K MpoMEHyTOSHOH aTTeCTalHH, npedyCcMOTPEHHELE
HpOTpAMMOil  AHCLHIITHHEL, WMJIA cTyieHT JAeMOHCTPHPYET
HEMoONHOe  COOTBETCTHHE qpanuii, YMeHHH, HABHIKOB
NpHBEICHHBIMHE B rabnumax MokasaTened, MONYCKANNTER
JHAUNTENBHEE OMHOKH, TPOABMSETCA OTCYTCTEHE JHAHHEH,
yMeHHiH, HABBIKOB MO PATY noxasaTeneii. i

dopgel OLEHOUHEIX CPeACTB MPEACTABNEHB B Mpunowensn [ x  paboueH

MPOrpaAMME.

7. VyebHO-MeTOAHYECKOe H HA(GOPMALHORIOE ofecnedeHHE THCIAILIHHLL

a) OCHOBHASR JHTEPATYpa:

1. Canyros, C.B. MarepHanobeaeHis. [Inexrponnii pecype] — DnexTpoH. 1aH,
— CTI6. : Jans, 2015, — 208 ¢. — Pemum JOCTYTA.
hﬂp:!#e.lanhunl{.mmfhugkr’ﬁﬁ] TL

2. MammEHel B annaparbl XHMHYeCKHX npomssoncTs: Yuebtoe nocobue 1A BY308/
A C.Tumonns, H.BJamunenxo, H.C. Tpyraes H ap./mon ofmeil penakuned
A.C.Tumornna.— Kamyra: ManarenscTeo H.. Bouxapesoii. 2008.- 872 c.

fi) JonOIHATEbHAR JHTEPATYPA:

3. Denepanoe M.B. Kproxumuteckad HAHOTEXHOMOMMR: VYyefnoe nocobme A1A
sy3os.- M.: MKI] «Axagesriran, 2006.- 325 c.

4. Komvaxos, AJ. OcHosa TEXHONOrHA W TpHMEHEHHE HAHOMATEPHATOR.
[Anexrporrsti pecype] / Al Konmakos, C.M. Bapunos, M.H. Anemos. —
Imextpon. gad, — M. : OHIMATIHT, 2012. — 208 ¢. — PexaM nocTymA-
htip://e Janbook.com/book/59644

g) mporpammaoe ofecnetienne 0 HITEPHET-PECY pChL:



1. Microsoft Office Cranaprasi 2007 (Word, Excel, Power Point)
2. htp wa-gﬁi.nﬂﬂem'gnrtﬂfgggggdircx:tiﬂns?WCM GLOBAL CONTEXT=/g

nst.-‘glfDﬁTRdeiractinnsf' Standardization/ standards/catalog

3. HmrepHer-pecypchl prmoualoT  YieOHO-METOMHUECIKHS MaTepHansl B
JMeKTPOHHOM BHIIE, TpeCTABIEHHEE Ha caiire http:// mospolytech.fu B pasene:
- yBuBmHoTeR:. DIEKTPOHHEBIS pecypChD

ht'tg-,ufﬂ'th.mam‘], ,n_u'ﬁh."ccrntenﬂ elekironmyy-katalog

- ¢BubrHoTeRa. ImexTpoRHO-0HOMHOTEHHEIE CHCTEMELR
hltg:r‘ﬂib.mami.ru.flibfcbg

8. MaTepHaabHO-TEXHHHECK0E ofecneuenne AU AL

1. NexHORHEE aYIWTOPHH, OCHAIMEHHHE  KOMIBIOTEPOM, TNpOeKTOpOM A
JEMOHCTpALHHE CHainoB, AKPAHOM (yueGHpiii KOPIYT, pacmoMoKEHHE Mo ampecy: T
Mocksa, yi. ABTO3ABOICKAN, 1.16; ayn. 4408, aya. 4409, ayn. 4410, aya. 4411,

2. AyaATOpHH JE npoBeneHIA nafopaTopusix paboT, ocHATIEHHBIE 1aG0PATOPHEIMH
yCTAHOBKAMH (yyeDublii KOPITYC, pm:nunmme:muﬁ mo ampecy: r. Mocksa, YiL
Awrosapofckas, A.16; aya. 4101, aya. 4103, ay 4103, perrp «Hano MT» ay/. 4008);

1 KoMNBIOTEpHHE KIACCH U4 MpoBeLeHHA nafopatopHED pabot Mo MHCIIHILTHHE,
pabotil C HHTEpHET-peCypCaMH (yueOHEHR KOPOYC, pacMONOKEeHHEH 10 anpecy: T.
Wocksa, i APTO3aBO/CKAN, 1.16; aya, 4408, ayn. 4101).

9, MerTogatiecKHE peKoMeH1AH 1T camocToATenbHOil padoTh
CTYAEHTOR

CamocToatensHas pabora ABLASTCH oOHHM M3 BHAOB MOMYyHEHHA ohpasopaHmnl
ofyHaIOTIHMHCA H HAMpABNEHa Ha HiYHeHHE TeOpeTHYECKOTo MaTepHaNd, MNOOrOTOBKY K
eIHOHHEM, afopaTopHEM JAHATHAM;

CamocTofTensHas paboTa CTY/IeHTOB NpECTABIAET coboli BamHelmes 3IBEHO
yuebHOro npouecca, fies TPABIITEHOH OpraHH3AIHH goToporo 00yHAIIHACH HE MOKET
GLITh BEICOKOKBANAMHIHPOBAHHEIM BBITYCKHHKOM.

CryseHT AOMKEH TOMHHTE, 4TO TPOBOIKTH CAMOCTOATENBHEIE SaHATHI CHENYET
perymapHo, OueHb BLKHO [IPHADHHTE MaKCHMYM yernHii, BOTNH, wrobEl 3aCTABATE ceba
paboTaTh C nommHof HArpy3koil ¢ NepBoTe JHA.

He crneayer OTKIABIEATE pafiory TaKKE H3-38 pepalouero HacTpOSHME MIH
OTCYTCTBHA BIOXHOBEHHA. HacTpoeHHE HYKHO cosnaBaTh camomy. I[IOHHMANHE
HeoBXOIHMOCTH  BHIMOTHEHHA pafioTel, 3HAHWE LM, ocMBICTEHME TEPCTIeKTHERL
fnaronpHATHO BIHIOT HA HACTPOSHHE.

Famauil CTYISHT MOMAeH CaM [INAHApOBATh CBOKO CAMOCTOATEBHYID padoTy,
pexons W3 CBOHX poaMOKHOCTEH H [PHOPHIETOR. Nro CTHMYTMpYeT BEINOIHEHHE
paboTel, CO3INALT Gomee criokofHylo 00CTaHOBKY, HTO B WTOre MNOJOKHTEIEHO
CKA3LIBASTCA HA YCBOSHHH MaTepHana.

Bagpo moaHes yuecTh ofcToATeNECTEA cBOCH paboTH, YHCHATE, 4TO ABJIACTEA
rIABHEIM Ha JAHHOM OJTANE, KAKYH nocnenosaTelLHOCTE paboTsl BEIOpaTh, qTo0R
BEIMOMHATE 8¢ MyHie H ¢ srapMEeHBIIAME 3aTPATAMH BpEMEH H JHEpPrHH.
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Jn= nnoIoTEOPHOR  paboTE HEMANOBAKHOE 3HAYEHHE HMEET oDCTAHOBKA,
oprafmzalys palouero MecTa. Hyno nobuTecs, qToGE MecTO paboTH M0 BOIMOKHOCTH
Geo nmocrosmHEM. Pabora Ha NPHBBIYHOM MECTE JjiemaeT &¢ Gomee MnoAOTBOPHOH.
[IpoAyKTHBHOCT paboThl 3ABHCHT OT NpABMILHOTD HepenoRdHHd TpYAd H OTABING.
TosToMy KamjIEe Hac HiH 1B crAemyeT Jenars TepepslB Ha 10-15 MuHyT. BeIXOoIHBIS
[{HH JTyile NOCEATHTE AKTHBHOMY OTHILIXY, 3AHATHAM CHOPTOM, IPOCYIIKAME HE CBEWEM
poamyxe W T.0. Jlawe nepeKouEHHe ¢ OHOT0 BHIA ymcTBeHHOf paoTet Ha opyroi
MOMKET CITYIKHTE AKTHRHBIM OTIBIXOM.

CryaeHT JonKes MOMHITE, 4T0 B npouecce 0byeHIA pamHefiiyo polh HIPacT
caMocTORTeNbHAd paboTa C wanroi. Hayvyatsca paboTats ¢ KHHIOH — BakHeIas 331444
crynenTa. Bes aT0TO HABRIKA Gynet Ype3BBIMAiiHO TPYAHO H3YYATH nporpaMMHaLIE
MaTepHal, ¥ MHOro BPEMCHH GygeT MOTPAuEHO HEPAIMOHATLHO. PaGora ¢ WHHTOH
CRIANEBACTCH H3 YMEHHA nonobpars HeoOXoIHMBIE  KHUTH, pasobparsca B HHX,
3aKOHCTIEKTHPOBATE, BRIOpATE TIABHOS, VCROHTE H TPHMESHHTE Ha NpaKTHRE.

10.MeToauHeckKne pEKOMEHTALNH A5 npenonasaTels

OcHOBHEM TpeGoBaHHEM K [penoiaBaHHio THCIHILTRHEL SBIAETCA THOPHECKHH,
npobneMHo-IHanoronsii NoIxoL, (O3BOMNSIOMIH TIOBEICHT HATEPEC CTYAISHTOB K

CONepEaHD yuefHOTO MATEPHANA.
Ocrosy yieOHEIX 2gEATHA M0 AHCUHILUIHHE COCTABRIAIOT meximH, B mpolecoe

oyqeHHA CTYACHTOR HCTIONB3YIOTCA PasIHHEE BHIE yueBHeIx 3aHATHE (2yIHTOPHEX M
pHEAYIHTOPHEIX): IEKIHH, naGoparopsie paboTsl, KOHCY/IBTALHH M T.J.

s AKTHBHIAIME y4ehHOro npotecca MpH HIYHEHHH HHCHHIIAHEL 3p{eKTHEHO
IpHMEHECHHE npesenTariii o pasiirHbIM TEMAM sexiii 1 maGopaTopHLX padoT.

Ina npoBeACHHA qapsTil [0 THCIHINTARE HONONE3YHOTCH cpencTea oDyUeHHR:

- yqeOHHKH H yuebHple NocobH:, pHQOpPMAIHOHHEIE PECYPCHI HuTeprera,

- CIIpABOYHEIE MATEPHAIEL H HOPMATHBHO-TEXHIMECKAd MOKYMEHTATHA;

- paspafoTanHble MPeISHTAHH 0D pasHYHEIM Pasenam Kypea;

- RHZIEOMATEPHANE! 18 3AKPETUICHHA monyyeHHOH Ha NEKIAAX HHOPMALTHH]

- METONHMECKHE YRA3ZAHMA i BRITOAHEHNA NabopaTOPHBIX paboT.

MPAJIOKEHUS K PABOYEH MPOTPAMME
- CTpyKTypa W COHEpKaHHE mucrpnHHEL (TIpRAoHKEHHE A);
- Temaruka nabopaTopHbX paboT (TMpunoxenye b);
- @ouy oneHodHsX cpeacTs ([IpHnoMeHHe B).
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Mprncaerue b
¥ pabodeii NpOrPasMe

TemarHia nafopaTopasX paboT no JHCIATLTHHE

«OcHOBBI NPOEKTHPOBANHE yHKIHOHAIBHEIX MaTepHAJIOB B AAIHTHBHOM
NPOR3BOACTRED

Hanpasnesne MOAroTOBKH 27.03.05 «HunoBaTHKAR
Tpod#as NOArOTOBKH

«ANTHTHBRHEBIE TeXHMIOTHH
(ounas dopma, gabiop 2016 1)

(Gaxanasp)

1. HMayuename paboTh mekoBoli, wonycnoii # nomesoii Apodnaor H
pecenopaHAe TMPOIEcea HIMEABYEHHA ChINYHUers marepuaia = 4 "acoB.
Ocuamenne:  OcHAUWEHHS naboparopHble  APoOMIKZ mexosan 10 6,
prOpAlHOHHAR KOHYCHAR venbHHna-npobunka BKMJL 6, MeAbHHIE pOTOpHAR
qosenas PM 120, MeTOZHIECKHE yKa3aHHA K naGopaTopHoit pabote.

2. HeenepopaHne rpanyJOMETPHYECKOTO COCTABA METONOM CHTOBOTO
ananusa — 4 vaca. OcHALIEHAE nafopaTopHEil aHATH3ATOR curomoil BIT-C/220,
METOMHecKHE YRA3aAHIA K naGoparopHoi paboTe.

3. Hiyuenne padoTsl pnGpaUHOHHOTO NHTATeNS H
JKCHEPHMEHTAALHBIH  AHATHS NPOH3BOAHTEALHOCTH H KaJdecTea OAAYH
chimy«eil cpeibl — 3 uaca, Ocramenne: [TATATENR BIIE}H‘pDBHﬁp&LE{ﬂHHEIﬁ I 1,
METOIHUECKHS YKAIAHHA K aaBopaTopHOi paboTe.

4, DKcHepHMEHTANLAbIH AWALN cMEImIenHs ChIMySHY MATepHAIOB H
oneHKa KaYecTBa noaysaemoil cMecH - 4 uacos. (cHaleHHE: CMECHTEIb
naboparoprsii C-2.0 «TypOonay, MeTORHHECKAS yKa3aHHA K nafioparoproi
paboTe.

5, HccnepoBanue jakonOMepHOCTel  MPCCCOBANHA NOPOIKOBOTro
marepuana — 3 HaCOE. Ocramenne: THapapmHdeckuii pece, METOAHYCCKHE

yEAZAHHA K nabopatopHoii padoTe.

CocTaBUTENE: K.T.H., polent TpyTHEB H.C.



[Tpunomenne

BICTIETD OEPAIOBAHIA POCCHACKOR @ENEPAITHH

MAHHCTEPCTBO HAYEHH B
ATEMLHOE y[PEATIEHHE HRICUETD ORFAREAHAA

ﬂmmmmmummmwaﬂ
MOCKOBCKHIL IID.TmTEKEH‘IECKHH VHHBEPCHTET»

mncﬂnﬂcm [MOJHATEX)

Hanpaienue pogroTonks; 27.03.03 «HHHOBATHEAs
OIT (mpodms): ¢ ALIHTHRIEE TEXHONOTHHR

opma ofyueHER: 0URAL (natop 2023)

BHOCTH: npﬂmm&cmeﬂuﬂ-ﬁiﬁﬂﬂﬂr
EATENLCKAT, 1Ipﬂl:l:1Hﬂ-HDH:'I‘p}'i:‘Il::pcm

MICCKaR, JKCHEPHMEHTATERO"

Bug ﬂpmhe&l:llﬂHu.Tm}mH AeATenN
HECASNO

®OH/ OIEHOYHbIX CPE/ICTB 1O MACHUTIIHHE

«OcHOBELL NPOEKTHPOBAHH hyH K1 HOBATLHBIX MaATEPHAIOB B ANIHTHBHOM

NpPON3BOACTRE:

Cocran; 1. [Macnopr poHma OUEHOUHEIX CPencTh
7 (JHCAHNE OUCHOMHEX CPencTs

CocranuTens: K.T.H., Q00EHT Tpymnes H.C.

Mocksa, 2022 ron



Tabmma 1

MOKA3ATENL YPOBHS COPMHPOBAHHOCTH KOMITETEHLIMI

I “DcROBH MPOEKTHPIBAIIE y HKIHOHATLIEIX MATEPUATOR B ATITHBHOM NPOHIBOICTBEH
PTOC BO 27.03.05 «HuHoBATHED?
B npoligces 0CBOCHER naHEOH AHCIIHITHHEL cryaent GopMHpyeT B eMOHCTpHpYET CHEIyIOnlHe
E-nux:upu:]ﬁ:wuumnmue (OTIK) koMneTeriH.:
KommeTeHnH MMepetieHs womnonenTos | TexHonor ®opma | Cremeni yporueil
Hapere DopMy IHPOBE HH oueH0Y DEBOCHHA
pMuUpoB | HOTO wommnerenmii
i AHHA CpencTs
OMk-1 CnocobRocTRD p—— L Ll L P, oBLLl YpoReHh
HATHIHPOBATE acoDEHHOCTH asocTosTeny O crocoben
LAk MOZCTHPORAHER naq paboTa, THPOBATE 38/184H
ripofeccRoBANEHOR MATEMETHUCCKHX, lnafropa'mpu pofieccHonansHOH
renEHOCTH Hi (pUAITECHIX 1 KHMIHECKIE paloTL EﬂTr:JILHDL‘.T}I HAl
goBe MONOEEHAR, | MpOLEccOR, HOBE MONOKEHNI,
AKDHOE W MEeTONOE B I[‘pl:-,u,]IMHﬂ'HEI-II-I'EIE HOB H METOOOH H
taeTH KOHEPeTHRIX MATEMATHEH,
ATCMATHEH, TEXHOMOTHTECKIR BEHHEIN K
oo TECTREHHBL H npolieccos, B TOM THCIE HYECKHX HAYK
TeXHMHECKHX HAYK AMIHTHBHOTD OB LI EHHELH
TIPOH3IBOACTEA pOBEHE
YMETE: BHIOHPATE cnocobeH
KOHEpETHBIE ANMAIHPOBATE 3ALEYH
TeXHOIOTHISCKHE peCHOHATEHO
npomecchl B oGopyI0RIHNS JTCNLHOCTH HA
Jna oY HCHER OCHOBE o ToeHHA,
nepepaloTEH OCHORHBIX aROHOE H METOMOB B
RCTIOMOTATEMEHEIX G macTH MATEMATHKH,
KOMNOHCHTOR TipH| PCTCCTRCHHEEBIN B
ApOEKTHPORAHNH TeXHHMECKHN HAYE H
dvHEIHOHATLHEIX yMETH BHGHPATE
METCPHANOE B ALIHTHEROM QEOrHTeCEHE
NpORIBOOCTRS, [ecchl H
AMAAETE! - METOJAMH oBopyACBAHAGC IR
NpoeKTHPOBAHKS MomySeHns 1
Gy HEIAOHATHEX nepepaboTEA
MATEPHANOE B ANIATHEHOM OCHOBHELX B
npOH3BOACTEE. BCIOMOTETEIBHEX
OMIOHEHTOB NPH
[POCKTHPOBAHHE
HEIHOHAIBHEX
aTEpHATOR B
THEHOM
[ rlp:.}mﬂnurae.

[IpHMedaHiE. i moMmy<eHHA Ja4ETE JI0

CTATOMHD OCBOHTE Gas0BbIi YPOBEHE JHATHI EKOMITE TEHLIAH.



Tabmuna 2

Mepeuent NeH0THLIX cpeleTs No MHCUHILTHRE «OreHoREl IPOCKTHPORATILE yHKIHOTANLHED

maTepHAI0E B aIARTHBEEM upﬂﬂsm.[l:ﬂ'm

— 1 Haimenosarie | [peacTAB/enke =
M OUERO4HOTO Kparkas XAPAKTEPHCTHER OMEHOHHOTO OLEHOMHOTY
0C cpelicTRA cpencea epencrea B POC
CpencTse KOHTPOMH, opraHH3IOBAHHOE KAK
crenpamHad  Decens NeIAroTHISCKOrD
Verpsti onpoc  [pADOTHHKER | © obyamommaMes  H3  TEMEL Bompocs 10
1 cobect TOBAHHE, CRAMIAHHERR © mayuacmoh mpemMIUHEOH, B Tesan/ paineiad
(vO) paccHHTAHADE HA BEIECHCHHAC 00BeEMa apaHmil JIRCIETLTHHED
Gy daIOImerocs me oTpeNencHHOMY pasneny,
= |'r-eme, npofineMe 0 T.10. -

Tafimuua 3
TlacnopT hosaa oNEAOHHRIX CPeeTR MO JIHCHHILIHIE wOCHOBH NPOEKTAPOBAHTR
yBEIMOAATLHEIR MaTepHANDE B AUITTHEROM HPORIROACTBER
Kon IneMCHTH Korrpon | Tlepuo B Crocobil Cpencrea
coMIETCAIHE | KOMIeTeHIHH WpyeMble | AHIHOCTE KOHTpON | KOWTPONA KORTPOER
{uacTH KOMIE= BN, EOHTpOUIA | A
TEHITHH} pazmeBl
{TeMEL)
MACIATE
: HHEL
1 2 3 4 5 6 7
OIEK-1 CnocofGHOCTEIo Texymmii | JamuTa 17 Yemmo (V)| OraeTsl 00
TpHMEHATE (TEK) nabopar | 2) KoMmsio- nabopaTepH
IEAHEA Mpomexy | OPHBX TEPHEL BIM
MATEMATHER, TOTHAL paboT. rexponoray | paboTan.
dhrazHKH B aTTecTaln | 3aeT. (KT) Bompockl K
ECTECTROVHAHNA, g (TLA) no IFIETY-
AHAMEH H OROHYAHH
MATCPHANOBCASHH H
M, CceMECTTE
=3
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i THCIHITHEE

poBaHRN Y HEIHORANBARLL



1. KoH4ECcTRO BOTPOCOR IUid samera - 28
4. Pernamen savera; - Bpedd A MOATOTORKY OTBETA - 10 15 MuE

- Criocol KOHTPONA: YCTHRE OTBLTEL
5 lgans CUECHABAHAR
IauTenon - BHIOTHEHE BCE BHAR yueGuoll paboTHL, Ipeay CMOTPEHIEIC pafoueii TEpOrPEMMOH.
CTyfeHT NEMOHCTPHPYET cqOTRETCTRHE 3HARHH, yhennt, RABBKOE, onepHpyeT NpHOGPETeHHLMI
SHATHAME, YMeHHIMA. Mpa >ToM MOTYT feTh DONYIIEHH HEIHaHHTCIBHEE onmefEy, HETOMHOCTH,
AaTpYAHEHNA TPHE AHANHTHUSCKIN ONCRAITHTE, MEpeHoce AR 1 YMERHi HA HOBRIE, HeCTANAAPTHEIC
CHTYAIHH.
«He 3aarenow - HS BEITOTHEHE plinzaTenbHBIE YCTOBHI [OATOTOBKH CTYACHTS K rrpﬂuml{}"mq'ﬁnﬁ
ATTCCTAILIH, (PeAyCMOTEHHRE TIPOTPAMMOH prcuamnaREsL, VI cTyiesT TEMOHCTPAPYET HEMOIHOE
cOOTHETCTERE  3HAHMH, yMEHH, qaFHKOE, JNONYCHAKOTCH yHAHTEAEHEE omubxE, DPOABIAETCH
oTCYTCTRAE SHAHME, yMEHHT, HABBIKOE 110 pAny nokasarenei.

Bonpocs! K 3a4eTy
no Kypey «OCcHOBLI NPoeKTHPOBAMHNA PYHEIHOHANBHBIX MATEPHANOE B
A HTHEIOM HPOHIBOACTEE

i
.

MaTepuans A4 AATATHRHBIX rexnogoridi. [lepemeKTHEEL Hx MOny9eHEL. Dy RKIACHANEAEE

MATEPHATEL: ONPEASIEHHE, HCTOE30BANNE, CHOCOBEL MPOEKTHPOBATHA

DpangekRe CEOIICTEA TREPIRE MATEPHANOE.

Mexanmaecine coodcTaa CHITYHHA MATEPHAILOE.

TexEONOTHA NOMYHEHRE mOpOIIKO00asHER YHKIHOHANBHEDR MATEpHANDE 1R ANIHTHBHER

Texmonorai

5. Hamecnpienme CHITYHHX MATEPHANOR: ONPelencHIE, CTCReHE HIMENEICHHE, KIACtCE HIMEnsUeHHE.
Yen ONpeleRAcTCa HHeI0 cranuii wavensaenmna’?

g, IlepedACHATS gapecTHEe cnocobi fIMENEIEHIA MATCRHAI0B. Crocobil WIMENBHMCHHA PeadE=

JyeMELE TIPH padoTe IMEROBHX ApOGHIOE.

K maccHHKATIHE MAUME Lid HaMeIEMEHHS MATEPHANDR.

KOHCTPYKTHBHEE CXEMBI mexonEn ApoCHNoE (C NpOCTHM H CHOAHEM IBMACHAEM TEKH).

TocToMECTRA | HEAOCTATKE, 00MACTE IPHEMEHEHHA.

9, KoHCTpYKTHRHEIE CXEMBL KOHYCHBIX Jpo0IIoK (AKCHEHTPHKOBHIE, NONBECHELE, KOHCOITRHBIE).
TlocTOMHCTEA H HEIOCTATEM, ofacTs NpAMEHCHAR.

10, KoRcTpyETHEHELR CREMEL BAMKOBLEX APODHIOE (c kooCHUKOBOH pemeTHol, ¢ CHAMKHME BRITKAMH,
wonoreosas), JocTOHHCTER # HENOCTATER, 00acTE TPHMEREHHER.

11. MamuHs! I8 TOMOIE MATEPHATOR (GapabanHLE ¥ pROpAITHOHHBIE seapuEiE). JoCTOHRCTED H
HEOCTATER, 0BAACTE IIPHMEHCHHR.

12, HamensuHTen pasARTHRAIOWETD g HCTHpAIOIIETS neHcTBRA {pommir:cmuﬂue,
WapOKONEIEEEE, fierysnt).

13, HameassMTend yOapuoro [eficTBHA (JEIHTETPATOPEL aeMeMOpaTophL, Gamuas W OGHCepHAL

1

pe =

MEnRHEIEL
14. CpepXTOEKOE PIMEnEUEHHE {raaocTpyHHBE MenRHHIE B MEIEHALE qMd  pasMona B
MeeRnO0HHKEHHOM coe ).

15. KoRCTp ETHEHEE CXEMEL KOITOMIHED. MENLHHEIL

16, MauHel  ANA EnscCHRKANN  CRITYTHE MATCpHANOB.  MAPAKTEPHCTHEA ApONEecCoR
EAacCHpHEATIHE,

17. MammHed s ApeXAHHHMCCKOH KaceHHKATHIL.

18, MammaHel ol ROANYIIHOH gnaccRpHIREEE MaTENHAIOS.

19, OfopyAoBaaEe JnH mnpanmmﬂwuﬁ KIaCCHHEAINE MATCPHATOE.

20, XapaxTepHCTHEA MpoLecea CMETUEIHA CHUTYSHX MATCPHANDE. KraccHHEATHA CMECHTENEH,

21, CMeECHTENMH A CHITYHHR METEPHANOE (GapabanHEe H nomacTHeE), JocToHACTRA H HeOCTATEH,



22,
23.

24,
25.
26.
27,
28.

ofiacTs MpAMEHEHIA,

CmecHTens [nA CHITYHHR MATEPHANDER (uenTpodeknbE H € GrcTpO BpAUIAIHITHMCR pOTOPOM).
TocTORHCTEA W HEeZOCTATIH, O6NAcTs MPHMEHEHHAHL

CpecHTENH JA ChHIMYIHE MATEPHANOB {IHEBMATHICCRHES, rpﬂmﬂﬂ]]ﬂﬂﬂﬁhrﬁ § IUAHETAPHLII).
TlocTOHHCTEA H HEIOCTATRE, ofaacTh MPAMEHEHHA.

[lirraTei | AO3ATOPE] CLITYHHX MATEPHANOE. K naccHpEAIIA THTaTENSH H JaTopos.

Crocobbl J03HPOBARHA. OpeHKA KAMCCTEA A03HPOBAIHA.

KoncTpyEIR#A muTatencii B AciaTOpos Gea nRMAyINEroca padodero Opramna.

KoncTpyKIuH pyTarencit B No3aTopos ¢ BPAIAIOITHMCS pabo<HM OpraHoM.

Crocobul 1 obopyaoBaHEe A8 NpeCCOBARAA CRITYHHX MATCPHATIOE.

4.JIaBoparopuiie pafoTe!

1. Hacaauenne: HemomssyroTes S yrayGnennoro HiyueHns pasfienos IHCIHILTHHEL HOTYHEHHS
MpAKTHYECKHX ~ HABRIKOD pafoTEl € PEAALHEIME ofLexTamMi, MpPHMEHASMBIME B
MATHHOCTPOCHHEHE, A TAK&E npoBeASHHE Texyc MPOMERYTOURHOH ATTECTRIHE 1O

mcapnmase  «OCHOBEL MPOEKTHPOBAHHA Y HEUHOHATHHLX MATEPHATOR B ALIMTHEEOM
NpOHIBOACTEER.

7. Bpems Ha BRIMOTHEHHE ool nafopaTopHoi paboThl YEA3AHO B ppMnoReHHE A NPOrPanME]
[HCHATLITHHEL.

3. JlaGopaTopHas paboTa BENOTHACTCH noarpynol cTYAsHTos B komaecTne 3-4 venosek (01
PYEOBOICTBOM TpenoIaBaTEN.

4. Odopuienne oTueTa noe nabopaTopHEM paboTaM NPOBOIHTCS CTYACHTOM CAMOCTONTEIRED
EHE ayHTOPHBX sangTHiL

5, JammTa nabopaTapHok paboTH NpOBOHTCA BO BPEMA saysTAl, B /e cODeCeIOBAHMA.

. 1llxana oleHABAHHA

MMeperens AabopaTopHbIX pafoT NpHBEISH B mpano#enni b,

CogepmanHe 0THETR 110 nabopatopaol paboTe:

Haspanme padoThl.

Ofuine TEOpETHIECKRE CRELCHIA.

CHHcaHHe OOBCETa HoCTeNORaHIE

OnpcanHe MopaaKa NPOBEICHIA pafoTEL

Tasmmuna 3aJaHHEX H HIMEPHEMBIX TAPAMETPOR.

OfpalioTsa peyETaToR picCre OB (pacueTsl, TADMILEL rpadi. )
FagmodeHHe,

=1 Gn W e B



