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1. HEJU OCBOEHU JUCIHUITJIMHBI

[{enb OCBOCHMA AHUCUMIUIMHbI — W3Yy4EHHE OCHOBHBIX CIEUHANbHBIX, @ TAKXKE (U3NYECKUX H
MEXaHHUUECKMX CBOMCTB HAHOMATEPHANTOB M HAHOCUCTEM, d TAKXE TEXHOJOIMH WX MHONYyYeHHS U
HAHECEHHs B BUJE NMOKpbITHH. OOyueHue CTYAEHTOB HaydHbIM OCHOBAM BbIOOpa HaHOMaTepHasa Jis
pelieHUs ClIeLHalbHbIX TEXHHYECKHX M MATCpHaNOBEAUECKUX 3a1aY.

3ajauu:

— H3y4UTb OCHOBHELIC BH/IbI HAHOMATEPHAJIOB U }IaHOHOKprTHﬁ;
— MH3Yy4YUTb COBPECMEHHBIE TEXHOJIOTHH, a TaKXe yCTpOﬂCTBa H l'IpI/ICHOCO6J'IEHI/ISI A

MOJIYY€HUA HAHOMATCPUaJjioB N HaHOHOI(prTHﬁ;
C (I)I/BI/IHGCKI/IMH Hu (1)H3I/IKO-XI/IMI/I‘I€CKI/IMI/I OCHOBaMU TEXHOJIOTUH

— TNO3HAKOMHUTLCH
NOJIY4YCHHA HaHOMATepHUaloB U HAHOCUCTEM.

2.MECTO JUCHUMINVIAHBI B CTPYKTYPE OLIOII

JlucuMruinHa «3aluTa HHTEIUTEKTYaabHOH COOCTBEHHOCTH» OTHOCHTCS K JUCHHIUIMHAM
yacTu, GOpMUpYyEMOit yuacTHHKamMu oOpasoBaTenbHbIX otHowmeHud OITOIT BO.

3. IJIAHUPYEMBIE PE3YJIBTATbI OBYHEHUSI 1O JUMCUUIIJIMHE

[Tnanupyemblie pe3yiabTarbl OOyYeHHs MO AHMCUMILIMHE, COOTHECEHHBIE C IUIAHHMPYEMBIMH
pesynabraramu ocBoeHus OITOIT (koMneTeHUMAMH ¥ HHAWKATOPaMK AOCTHIKEHUS KOMIIETECHIIHH )

[Tnanupyemsble pe3ynbrarbl 00y4eHHs N0 AUCLIUIUIHHE,
B COOTBETCTBHH C HHIMKATOPOM JOCTHIKCHHS

TEpHAasIOB AMA pelleH s

NpoecCHOHaNbHBIX 3a1a4

npoheccHoHasbHbIX 3aad.

[1K-1.2. ¥meer ycranaBnu-
BaTh 3aKOHOMEPHOCTH B3au-
MOCBS3M COCTaBa MarepHa-
JIOB, UX CTPYKTYpbI U (PU3H-
KO-MEXaHHYECKHX CBOHCTB

YmeeT ycTaHaBAMBaTh 3aKO-
HOMEPHOCTH B3aUMOCBS3H
COCTaBa MarepuasioB, UX
CTPYKTYpbl M (PH3HKO--
MEXaHHYECKHX CBOHCTB

[1K-1.3. BaageeT cnocob-
HOCTBIO 000CHOBAHHO
(OCMBICIIEHHO )} HCHIOJIB30-
BATH 3HAHWS OCHOBHBIX TH-
NOB METAJNTUUECKUX, HEME-
TATMUECKUX M KOMNO3ULM-
OHHbIX MaTepHanoB pa3nuu-
HOrO Ha3zHadeHHs, B TOM

Bnapeer cnocoGHOCTLIO 00-
OCHOBAHHO (OCMBIC/IEHHO)
UCNONB30BATL 3HAHUS
OCHOBHBIX THITOB METaIH-
YECKHX, HEMETANTHYECKHX
M KOMMNO3HWLHOHHbIX MaTe-
pyanoB pazIMYHOIrO Ha3Ha-
YEHMs, B TOM YHCJIE HAHO-

dopmupyemble
KOMIIETE€HLIHU HaumeHoBaHue
KOMOETEHIIHU
HNuaukarop nocTHKeHus OLIEHOUHOTO
(00, coOepacarue
KOMIIETEHIIUH PesynbraTel 00y4ueHus mo CpeacTBa
KOMNemeHyuu)
(k00, cooepoicanue JUCLUILIUHE
unouramopa)
MK-1. Cnocoben 060cHO- [TK-1.1. 3HaeT OCHOBHbIE 3HaeT  OCHOBHbIE  THIIbl TecroBble 1
BaHHO (OCMblCHeHHO) Huce- TUITbI METAINTUHCCKHUX, HE- METAJNTHYCCKHX, KOHTpOJ']beIe
nonb30BaThb 3HAHHUA OCHOB- METAJLTHUYCCKHUX U KOMITO3H- HCMECTA/NTHYCCKHUX Hu BOﬂpOCbl,
HbIX TUMOB METAIHYeE- UMOHHBIX MATEPHAIOB pa3- | KOMMO3HULIMOHHBIX pe3yabTaThl
CKHX, HCMCTA/IJIMYCCKHUX U JJUUHOIO HA3HA4YCHUd, B TOM MaTepna.rloa pa3ﬂl/l'~lHOF0 BbINOJHCHUSA
KOMMNO3HLIHOHHBbIX MaTepu- YUCJIC H'dHOMaTepldaﬂOB A Ha3Ha4Y€HHUA, B TOM YUC/IEC ﬂpaKTHqCCKHX
a70B Pa3IKYHOIO Ha3HA4Ye- | pelieHus npodeccuoHanb- | HaHOMaTepHasioB ons 3aaHui
HHs, B TOM 4YHCJ1€ HAHOMA- HbIX 3a/1ak pemennﬂ




yyclle HAHOMATepHAJIOB AJIsl
pelleHus NpodeccHOHab-
HBIX 3a/1a4 o

MATepUasIoB Ui pelleHus
npogecCHOHaIbHBIX 3a1a4

[1K-2. CnocobeH ocyuue-
CTB/ASTb PaLlHOHAILHbIN
BBICOP MaTepHasoB U Orl-
TUMU3HPOBATL HX PACX0/10-
BAHWE HA OCHOBE aHan3a
3aJJaHHbIX YCIIOBHH JKC-
TUTyaTallli MaTepUaios,
OUEHKU UX HAAEAKHOCTH,
SKOHOMHUUYHOCTH W JKOJIO-
HYE€CKUX MOCIEACTBHH
TIPUMEHEH A

[TK-2.1. 3HaeT npUHLMIBL
pauMoHasbHOro Beibopa Ma-
TEpHaloB, OLIEHKH HaAEX-
HOCTH MaTepHasoB H 0Obek-
TOB

3HaeT MPUHOUIBI palo-
HaJbHOTO BbIOOpA MaTepHa-
JI0B, OLCHKH HaIeXKHOCTH
MaTepHasoB W 00BEKTOB

[TK-2.2. YmeeT aHanu3upo-
BaTb YCJIOBHS MCIIOJIb30Ba-
HUs MaTepHanoB, GopMyIH-
pyst TpeboBaHUs HEOOXONH-
MbIX (PH3UKOMEXaHUYECKHX,
IKCIUTYyaTaLMOHHBIX
CBONCTB K HUM, BKJIKOHAas
3KOJIOTHHYHOCTh ¥ 3KOHOMH-
uecKyto 3 EKTHBHOCTb UX
NPOU3BOACTBA; OCYLIE-
CTBJIATH PallHOHANbHBbIi1 Bbl-
6op mMatepuanos, ONTUMH-
3WpOBaTh X Pacxoj0BaHUE
Ha OCHOBE aHa/In3a 3afaH-
HBIX YCIOBHH 3KCITyaTal{H
MaTepHasoB, OLIEHKH HX Ha-
JEHOCTH, 3KOHOMHYHOCTH
M DKOJIOTHYECKHUX MOC/el-
CTBUIH MPUMEHEHHS.

VYmMeeT aHANH3HPOBATh
YCJIOBHSL MCMOJIB3OBaHUs
MarepraiioB, GopMyaupys
TpeboBaHUs HEOOXOAUMBIX
(pU3MKOMEXAHUUECKHX, IKC-
1J1yaTalMOHHbIX CBOHCTB K
HHM, BKJIIOUas SKOJIOTHY-
HOCTb H 3KOHOMMYECKY'IO
3¢ PeKTHBHOCTb HX MPOU3-
BOJCTBA; OCYLLECTBATh pa-
LIMOHAJILHBIH BBIOOp MaTe-
pHasoB, ONTUMH3UPOBATh
UX PacxolO0BaHHE Ha OCHOBE
aHanu3a 3aJaHHbIX YCJIOBHUIA
9KCIUTyaTalH MaTepuaioB,
OLEHKH HX HaJI&KHOCTH,
3KOHOMHYHOCTH U 3KOJIOTH-
YECKUX MOCJEACTBHH NpH-
MEHEHHUS.

[TK-2.3. BrnageeT crioco0-
HOCTBIO OLICHHBATL HANEXK-
HOCTb MaTepHaIOB U J0JII0-
BEUHOCTb KOHEYHBIX H3/€e-
JIKH U3 HUX, UCHOJB3Ysl 3HA-
HUA O B3aUMOCBSI3Y COCTa-
Ba, CTPYKTYpPbl H JKCIUTyaTa-
LIMOHHBIX CBOWCTB

Bnaneer CMOCOOHOCTLIO
OlLICHHUBATD HaAAEXKHOCTh
MaTepuanoB 2
JOJITOBEYHOCTE  KOHEYHBIX
U3JEIHH U3 HUX, UCIIONb3YS
3HAHMd O  B3aUMOCBSA3U
cocTaBa,  CTPYKTYpbl W
IKCITyaTalMOHHbIX
CBOMCTB

TecroBble
KOHTPOJIbHbIE
BOIpPOCHI,
pe3ynbTaThl
BbITOSIHEHUS
NPaKTHYECKHUX
3aJlaHui

[1K-4. Cnocoben opranu-
30BaTh MPOBEEHHE aHAJIU-
34 M aHAJIM3UPOBATh CTPYK-
TYpY HOBBIX MarepHasios,
allanTHPOBATh METOLMKH
UccaeaoBaHUs CBOUCTB Ma-
TEpHasioB K NOTpedHOCTAM
MPOU3BOACTBA W pa3paba-
TbIBaThb ClELMANbHbIE ME-
TOAMKH.

ITK-4.1. 3naer meroas! ana-
nu3a u 06paboTku pesynbTa-
TOB 3KCTIEPHMEHTOB, NPABH-
na ohopMneHHs OTYETHOH
JOKYMEHTAaLH, BKJIIovas
TpebGosanus 'OCT u Hop-
MOKOHTpOJLS

3HaeT MeTo/bl aHaNM3a 1
00paboTKH pe3ynbTaToR
3KCMEePUMEHTOB, NpaBmla
0(OpMIIEHUS OTUYETHOMH J10-
KYMEHTALH, BKJIIOHAs Tpe-
6osanusa 'OCT u HopMo-
KOHTpOJIs

[TK-4.2. YmeeT aHanusupo-
BaTb CTPYKTYPY HOBbIX Ma-
TEpPUAJIOB; aJanTHPOBATh
METOAMKH HUCCIIE0BaHHS
CBOIMCTB MaTepuanos K no-
TpeOHOCTSIM MPOU3BOACTBA
H paszpabarbIBaTh CrieLdalb-
HblE METOAMKH

VYmeer aHanu3upoBarh
CTPYKTYpPY HOBBIX Marepua-
JIOB; allanTHPOBATb METO/IH-
KU MCCJIEQOBAHUS CBOMCTB
MarepuanoB K norpedHo-
CTAM NPOU3BOJACTBA U paz-
pabarbiBaTh CrieLHaIbHbIE
METOJHKH

TecrtoBble U
KOHTPOJNbHbIE
BOMPOCHI,
pe3yALTaThl
BLITIOJTHEHHS
MPaKTUUECKHUX
3aJaHuH




[1K-4.3. BnapeeT HaBbIKaMH
cTaTUcTHUECKOH 00paboTKN
¥ aHanH3a pe3ysbTaToB UC-
cnefoBaHui, Gopmynuposa-
HHS BbIBOJIOB U 33KJIIOUE-
HUi, oopMAEHHS OTHETHON
JIOKYMEHTalHH

Bnaneer HaBbiKaMH CTaTH-
cTHUeckol 00paboTKH K
aHajlu3a pe3yJsTaToB Hccrle-
NoBaHKH, GOpMYTHPOBAHUS
BbIBOJIOB U 3aK/TIIOYEHHH,
odopmMIeHHs OTYETHOH 10~
KyMEHTaLUH

[1K-5. Cnocoben BbIOHPATD
METOJl Hay4HOro HcCeno-
BaHUs, UCXOMS M3 KOHKPET-
HbIX 3a/1a4, OPraHU30BbI-
BATb €0 OCYLIECTBIEHHE U
aHaTM3HPOBATh PE3yJIBTATHI
C HCIIONIb30BAaHHEM COBPE-
MEHHBIX MeTOJ0B 00pa-
6OTKH JaHHBIX, O(hOPMIIATD
NOJyYeHHbIE Pe3y/IbTaThbl B
BUZE OTHeTa, HayuHOH my6-
NUKalLMK, 0K1a]a, FoTo-
BUTb (110l PYKOBOACTBOM)
JIOKYMEHTbI K TaTEHTOBA-
HUIO, 0(OPMIIEHHIO HO-

y-xay

I1K-5.1. 3nHaeT OCHOBBI
COBPEMEHHOrO MaTrepHao-
BEAEHUS, METOIbI HAYUHbIX
HCCe0BaHUH, METOIUKU
AKCMIEPUMEHTAILHBIX HCCIIE-
NOBaHWP

3HaeT OCHOBBI
COBpPEMEHHOTO
MaTepHallOBEACHHUS, METOABI
Hay4YHBIX uccliefoBaHuH,
METOINKH
IKCMIEPUMEHTATILHBIX
Hccea0BaHUH

[TK-5.2. Ymeer BbiOHpaTh
METOJ HayuHOro Uccienosa-
HUS, UCXOAS W3 KOHKPETHbIX
3aja4; aHaJlM3UpOBaTh pe-
3y/BTaTbl HAy4YHBIX HUCCIIE-
JIOBaHUH €

MCIONBb30BAHHEM COBPEMEH-
HBIX METOJ0B 00paboTKH
JaHHBIX; (opMyNHpOBaTh
BbIBOJIBI

YMeeT BbIOHpaTh METO/
Hay4HOro HCCIeJ0BaHMs,
MCXOAs U3 KOHKPETHBIX 3a-
Jayv; aHaJIM3UpOBaTh pe-
3y/bTaTh! HAYUHbIX HCcTe-
JOBaHUM ¢

MCIIONB30BAHUEM COBPEMEH-
HBIX METO10B 00paboTKH
JlaHHBIX; POpPMYIHpOBaTh
BBIBOJIbI

I1K-5.3. Bnaaeer HaBbikamMu
oopmIIeHHsl pe3yssTaToB
WCCICA0OBAHUMH B BHAE OTYE-
Ta, Hay4HOH nyOnuKaumu,
JIOKJ1a/ia, TOTOBUTE JIOKY-
MEHTbI K MaTEHTOBAHHIO,
oopmIIeHHIO HOY-Xay

Brnaneet HaBbikamu oopm-
JIGHHS! pe3y/IbTaTOB UCCie-
JIOBaHUi B BUJE OTUETA,
Hay4HOH nyOnauKauunu,
JOKJ1a/1a, FOTOBUTD AOKY-
MEHTBI K MaTeHTOBaHUIO,
0o(hOpMJIEHHIO HOY-Xay

TecToBbIE U
KOHTpPOJIbHbBIC
BOIpPOCHI,
Pe3y/bTaThl
BbINOJIHEHHA
NPAKTHYECKUX
3aJaHuit

i



4. OBbEM U CTPYKTYPA JTUCHUIIJINHBI

TpynoeMKOCTh AUCITHIUTHHBI COCTABISET 4 3a4E€THBIX eMHHIE], 144 daca.

TemarnuecKHil MJIaH
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1 | Pasgenl | 6 1-3 2 - - - - -
2 | Paspen2 | 6| 4-5 4 8 - 30 2 PedTuHr-KOHTpOJIB |
3| Pazgen3 | 6| 6-7 2 - - - - -
4 | Paznend4 (6] 8-9 2 - - 30 - PelTHHI-KOHTpOIb 2
5| Pazgen5 | 6 { 10-11 4 10 - - - -
6 | Pasnen6 | 61 12-13 4 - - 21 2 PelTHUHT-KOHTpOJIB 3
Bceero 6] 1-18 18 18 - 81 4 JK3aMeH

Paznen 1. Beenenue. Knaccugukauus nucrnepcHbIX YacTHll.

Co;lepmalme JCKIHOHHBIX 3aHATHHA N0 AUCUHILIMHE

Tema 1.1. Knaccndukanus IuCepcHBIX 4aCTHIL 110 arperaTHOMY COCTOSIHHUIO.

Tema 1.2. Knaccudukanys AUCIIEPCHBIX YaCTHIL 110 pa3Mepam.
Tema 1.3. Knaccudukanus AMCHIEPCHBIX YaCTUI| 10 MEPHOCTH.
Paznen 2. Cioco0Ob! moy4eHnsl HAHOPA3MEPHBIX MATEPHANIOB.
Tema 2.1. MeToabl MEXaHHYECKOTO JTUCTIIEPIUPOBAHMS.

Tema 2.2. MeToabl GU3HUYECKOTO JUCTIEPTHPOBAHUS.

Tema 2.3. MeTonbl XUMHUECKOTO AUCIEPrUPOBAHHS.
Tema 2.4. Bruonoruueckye MoAXob! K I0Jy4€HHIO HAHOPAa3MEPHBIX MaTepHAalIOB.

Tema 2.5. CnocoObl KOHCOMMAALUKY HAHOPAa3MEPHBIX TIOPOIIIKOB.

Paznen 3. Ousnko-XMMUYIECKHE OCHOBBI ITOJIyYEHUS HAHOCTPYKTYPHBIX MaTepHAJIOB.
Tema 3.1. ®opMupoBaHKEe HAHOMATEPHAJIOB 10 MEXAHHU3MY «CHU3Y-BBEPX»
Tema 3.2. GopmupoBaHHe HAHOMATEPHAIOB 10 MEXAHU3MY «CBEPXY-BHH3Y.

"
?




Paznen 4. PazmepHbie 3aBUCHMOCTH CBOWCTB HAHOMATEPHAIIOB.
Tema 4.1. OcoOEHHOCTH TEPMOAMHAMHUYECKHX CBOMCTB HAHOCPEL.
Tema 4.2. CTpykTypa HaHOpPa3MEpPHBIX MaTepHasoB.
Tema 4.3. XapakTE€pUCTUKH JTUCIIEPCHOCTH HAHOMATEPHAJIOB.
Tema 4.4. IloBepXHOCTB, rpaHulibl, MOP(HOIOTHA HAHOMATEPHAIOB.
Tema 4.5. DnexkTpuyecKue cBoiicTBa HAHOMAaTePHATIOB.
Tema 4.6. PeppoMarHUTHBIE XapaKTEPHUCTHKH HAHOMaTepHaJIOB.
Tema 4.7. OcoOEHHOCTH TEIIOBBIX CBOHCTB HAHOMAaTEPUAJIOB.
Tema 4.8. OnTudeckne xapakTepUCTHKH HAHOCPET.
Tema 4.9. Iuddysus B HaHOMaTEpHAaNIaX. :
Tema 4.10. XuMuueckue cBOHCTBa HAHOMATEPUAJIOB.
Tema 4.11. MexaHUYeCKHE XapaKTEPUCTHKU AUCIIEPCHBIX CPeN. )
Paznen 5. Merozb!l u3ydeHus CBOHCTB HAHOMArepUaJoB.
Tema 5.1. MccnenoBanue pasMepHbIX XapaKTEPUCTHK.
Tema 5.2. Onpenenenue 3J1eMEHTHOIO COCTaBa.
Tema 5.3. Onpenenenue (pa3zoBoro cocrana.
Tema 5.4. MeTonbt U3yueHHst NOBEPXHOCTH.
Pasnen 6. Vcnionp3oBanne HanOMarepuanoB B IPaKTHYECKOH N€ATEIbHOCTH.

Tema 6.1. [lpumeHeHre HaHOMaTEPUAIOB B IPOMBILILICHHOCTH. .
Tema 6.2. Mcnonb3oBaHue HaHOMaTepHaloB B OHOIOTHHUN U MEIUIIUHE. .

Conepmaﬂne NPAKTHYICCKHX 3aHATHI M0 AHCHHUILIHHE

Pasnen 2. CnocoOrl nonyueHyst HaHOPa3MEPHBIX MaTePHAIOB.
Tema 2.1. MeTonbl MEXaHH4ECKOTO NUCTIEPTUPOBAHUA,

CopnepxaHue MpakTHUYECKHUX 3aHATHI.
N3yyenne MeTo0B MEXaHUUYECKOTO TUCIIEPTUPOBAHUS MaTEPUAIIOB
Tema 2.2. Metonb! pu3nuecKoro JuUcCreprupoBanusl.

CoaepixaHue NMpaKTUUECKHUX 3aHATHIA.
W3yueHue MeTon0B PU3HUECKOro AUCIEPTHPOBAHMS MAaTEPHAIIOB
Tema 2.3. MeToasl XMMMUYECKOTO JUCIIEPrUPOBAHU.

Conepxanue MpaKTHUECKUX 3aHATHH.

W3yueHne METOI0B XUMHYECKOTO JIMCIIEPIHPOBAHHUS MATEPHAIIOB
Tema 2.4. BUOTOTHYECKHE MTOAXO/BI K II0TyYEHHIO HAHOPa3MEPHBIX MAaTEPHAJIOB,
ConeprxaHue NpaKTUYECKUX 3aHATUH.

Wsyuenne 6MONOTMYIECKHX METOJOB MMOMYUYEHHs] HAHOYACTHII.
Tema 2.5. Cnoco0Ob! KOHCOMIALMY HAHOPA3MEPHAIX IOPOIIKOB.

ConeprxaHue MPakTHYECKUX 3aHATHH.

Hsyyenne cnocoboB noy4eHHs MakKpoH3AeIHil K3 HAHOMAaTePHAJIOB.
Pazpnen 5. Metozibl M3y4eHUs CBOHCTB HAHOMATEPUAJIOB.

Tema 5.1. HccnenoBanue pa3MepHBIX XapaKTepHCTHK.
ConeprxaHue NIPaKTHYECKUX 3aHATHI.

M3yuenue MeTO0OB UCCIE0BAHUS CBONCTB HAHOMATEPHAJIOB.
Tema 5.2. OnpenesieHHe IEMEHTHOTO COCTaBa.

ConepxkaHue MPaKTUYECKUX 3aHATHH.

W3yyenue MeTon0B HCCIEI0BaHMS CBOHCTB HAHOMATEPHAJIOB.
Tema 5.3. Onpenenenue pa3oBoro cocrasa.




ConepxaHue NpakTHYECKUX 3aHATHIH.

H3yyeHue MeTOJ0B onpeaeeHus $pasoBoro coctasa CljlaBoB.
Tema 5.4. MeToabl U3yueHHs NIOBEPXHOCTH.
ConeprxaHue NPaKTHUECKHUX 3AHATHH.

I/IzyquI/Ie METONOB UCCICAOBAHUA [TOBECPXHOCTH H3JENUHN U3 HaHOMAarcpuajoB.

5. OIIEHOYHBIE CPEACTBA UIsl TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH, -
[MPOMEXYTOUYHON ATTECTAUMH MO WUTOIAM OCBOEHHUS JUCHUIIJIUHBI

M YYEBHO-METOJMYECKOE OBECIEYEHUE CAMOCTOSITEJBHOWH PABOTBHI |
CTYAEHTOB |

S.1. Tekymmuii KOHTPO/Ib YCNIEBAEMOCTH 4

Bornpocel K peHTHHI-KOHTPOJIIO |

Hanomarepuasnsl. HanotexHonoruu. 3anayn HaHOTEXHOJIOTHIA,
Oco0OeHHOCTH HAHOMATEPHATIOB.

OcHOBHBIEC NPHYKHBI HHTEPECA K HAHOMATepHallaM.

Knaccudukauus BelecTs 1 MaTepraloB [0 pa3Mepy 4acTHLL.

Knaccudukanus HaHOMaTepHaIoB B 3aBHCUMOCTH OT XapaKTEpHOrO pa3Mepa.

Knaccuduxauus marepuasnoB 10 CTPYKTYPHBIM NTpU3HAKaM.

Hanouactuuel: Hanoxnacrepei. Hanokpucrannsl.  ®ymnepensl.  HanoTpyOku.

Cynepmosnexynbl. buomoiexynosl. Munennsl. JInmocoMsl. E

8. KoncommaupoBanuble — HaHoMmaTepHanbl:  HaHOKpHCTannMueckHe  MarepHalibl. ,
Oymneputsl.  PoToHHble KpUcTamibl. CJIOMCTHIE HAHOKOMIIO3WTHL MarpHuHbIe

HaHokoMno3uTsl. Hanonopuctele matepuansl. Hanoasporenu.

9. Hanomucnepcun: Hanonopomkn. Hanocycnensuu. Hanoamynscnu. Hanoasposonu.
10. Knaccudukaiust JUCHEPCHBIX CHCTEM [0 arperaTHOMY COCTOSIHUIO. 5
11. 3onu. Asposonu. I'enu. [Topouku. '
12. Yactuua. Arnomepar. Arperar.

13. Knaccuduxauus THCOEPCHBIX CUCTEM [0 pazMepam.

14. Knaccndukanus HanoMaTepHaloB 110 TeOMETpHYecKod ¢opMe H  pasMEpHOCTH

CTPYKTYPHBIX 3JIEMEHTOB.
15. Knaccudukanus JUCnepcHbIX CUCTEM IO MEPHOCTH.
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Bonpocs! k peHTHHI-KOHTPOJIIO 2

OcHoBHBIE TpeGOBaHUS K METOIaM MOJyYEHHUS HAHOMATEPHUAJIOB.
Knaccuguxaliys HaHOTEXHOJIOTHH,

CriocoObl noNTyueH1si HAHOPA3MEPHBIX MarepuasoB (obias KiacCHpuKaiys).
OcHOBHbIE TPeOOBAHUS K METOAM NONYUCHHSI HAHOMATEPHAJIOB. =
MeToabl MeXaHMYECKOro Aaucnepruposanus. [lodyuyeHHe HaHOMaTepualoB MEXaHHYECKHM
n3MensieHneM. [IpeumyiecTsa n HEAOCTaTKH METO/A.

6. MeTtogpl  MEXaHHWYECKOTO  QUCNEpPrHpoBaHus. MeTONbl  MHTEHCHBHOM
nepopmannu (MIT). IlpenmyiiecTsa ¥ HEXOCTATKH METO/0OB.

7. Meronpl Mexanndeckoro aucnepruposaHus. [lomyueHue HaHoOMarepHaioB MeXaHHYECKHM
BO3JEHCTBMEM pasyiMyHbIX cped. llpeumylecTBa W HEJOCTAaTKH METOJOB.
rUApoArHAMUUYECKHI MeTod. M3Menbuenne ynbsTpasByKkoM.

8. MeToapl MeXaHH4ecKOro IucleprupoBaHusi. [lonydyeHHe HAHOMATEPHAIOB MEXaHUYECKHM

BO3JCHCTBUEM pasiM4HbIX cped. lIpeumymiecTBa m HegocTaTKd MeTONOB. BHOpalHOHHBIH METOL.
VYrapHo-BosiHOoBast 00padoTka. JleTOHaHOHHBIA CHHTES.
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9. Meronni  ¢usuyeckoro aucnepruposaHus. IlonydeHune HaHoMarepHajoB paclblIEHHEM
pacruiaBoB. [IpenmylecTBa ¥ HEJOCTATKU METONOB.

10.  Meroasl ¢pusmueckoro aucnepruposanus. [lonyuenue HanHoMaTepHaaoB METOIOM HCNAPEHHs-
KoHaeHcalun. [IpeuMylLecTBa 1 HEAOCTATKH METOLOB.

11. Meroabl ¢usuyeckoro aucneprupoBaHus. [lomydyeHue HaHoMmarepuajaoB MO BaKyyM-
CyOIMMallHOHHOM TeXHONOoruH. [IpenmyiiecTBa 1 HEAOCTATKH METOIOB.

12. Metoapl (usndeckoro aucrnepruposanvs. llomyuenne nanomarepuasnoB ¢ HCNOIb30BaHUEM
TBepAoda3HbIX NpespameHui. [IpenmylnecTsa U HEIOCTATKH METOOB.

Bonpockl kK peHTHHI-KOHTPOJIIO 3

1. [TonyueHue HaHOMATEPUAIIOB C HCIOJIB30BAHHEM XUMHYECKUX PEaKLUil — METOABI OCaXICHUS
H COOCKACHMUS, MPEUMYLIECTBA U HEAOCTATKH.
2. TlonydyeHne HaHOMaTEpHaJOB C HCIOJb30BAHHEM XHUMHYECKUX peakiuid — MeTox
BOCCTAHOBJIEHU S, IPEUMYLIECTBA U HEAOCTATKH.
3. TlonyyeHue HaHOMATEPHAJIOB C HCIIOJIB30BAHUEM XMMUYECKHX peakUuil — MeTox razoda3Hpix
XUMHUYECKHUX peakUui, IpeUMyILEeCTBa U HEAOCTATKH.
4. TlomyuyeHue HaHOMAaTepHAJIOB JNIEKTPOXUMHUYECKUMU  METOJaMU, IIpeUMylLIecTBa H
HEJOCTaTKHU.
[Tonyyenne HaHOMATEPUAIOB TIYTEM COMETAHHMSA XUMHUYECKHX U (PU3UUECKUX IPEBPALICHHI.
Buonornyeckue noaxo/ibl K NoJy4eHHIO HAHOPa3MEPHBIX MaTepHaIOB
Cnoco0bl KOHCONH ALK HaHOPa3MEPHBIX MOPOLIKOB -NPECCOBAHUE.
CriocoObl KOHCOIMAALIMN HAHOPA3MEPHbIX NOPOLIKOB — CIHEKaHHKE.
Cnoco0Obl KOHCOIHIALMH HAHOPA3MEPHBIX MOPOLIKOB -MPOKATKA.
10. Cnoco6b! KOHCONUIALIMH HAHOPA3MEPHBIX II0POIIKOB — IKCTPY3HS.
11. OcHOBHBIE THIIBI CTPYKTYP HAaHOMAaTEpHAJIOB.
12. PazmepHas 3aBUCUMOCTb CBOICTB HaHOMaTepuanoB - Pa3oBbie MpeBpalleHHs.
13. PasmepHas 3aBHCHMOCTb CBOKWCTB HaHOMaTepHalloB — KuHeTHUYecK1e CBOMCTBA.
14. PazmepHas 3aBUCHMOCTb CBOMCTB HAaHOMAaTEepHANIOB — DJIEKTPUUYECKUE CBOMCTRA.
15. PasmepHas 3aBHCUMOCTb CBOHCTB HAHOMAaTepHANOB - MarHUTHBIE CBOWCTBA.
16. PazmepHas 3aBUCHUMOCTb CBOICTB HAHOMAaTEpHAIOB - MeXaHH4YeCKHE CBOHCTRA.
17. Ponp nedexron, Bosuukaromux B HM BeaencTsre ocoGeHHOCTEH METOIOB HX MMONYYEHHS.
18. IlpumMenenne HaHOpa3MEPHBIX MaTeEpHasIoB - MeTa/uinueckye HaHOMATEPUATBL.
19. llpuMenenne  HaHOpa3MEpHbIX ~ MaTepuanoB -  KOMIO3MUOMOHHBIE  MarepHalbl  C
HaHOPa3MEPHBIMM YaCTULIAMH U OTJEJIbHBIMHU CIIOSIMU.
20. [TpumeHeHue HaHOPA3MEPHBIX MaTepHanoB - Kepamuueckue marepualibl B HAaHOCTPYKTYPHOM
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COCTOSIHHH.
21. [Ipumenenne HaHOPa3MEpHbIX Martepuanos - [Ipou3BoACTBEHHBIE TEXHOJIOTHH.
22. Ilpumenenne HaHOpPa3MEpHbIX MarTepuanoB - Co3aHHe B3alIUTHBIX, JAEKOPATHBHBIX H

H3HOCOCTONKHUX MOKPBLITHH.

23. IlpuMeHeHne HaHOPAa3MEPHBIX MaTePHasoB - DJIEKTPOHHAS U AJICKTPO-MarHUTHAs TEXHHKA.

24. TlpuMeHeHHe HAHOPA3MEPHBIX Marepuanos - Vcnonb3oBaHue HAHOMATEPHAIOB B GHONIOTUM K
MEJULHHE.

S.2. [IpomeRyTOMHAN aTTeCTALMSA [10 HTOTaM OCBOCHUS JMCLMILIMHEI — K3aMEH.
; KoHTpo/ibHBIE BONPOCHI K YIK3aMeHy

1. Hanomarepuanel. HaHoTexHOnOrMM. 3agayn HAHOTEXHOJIOTHIA.
2. OcobGeHHOCTH HAHOMAaTEepUaJIOB.
3. OcHOBHbIE IPHUMHBI HHTEpPECA K HAHOMATEpUaIaM.

oo



Knaccudukanus BeIeCTB 1 MAaTEPHAIIOB 110 pasMepy YacTHII.

Knaccudukanus HaHOMarepHasos B 3aBUCHMOCTH OT XapakKTepPHOTO pa3Mepa.

Knaccuukauus MaTepuanoB 110 CTPYKTYPHBIM NPU3HAKAM.

Hanouactunsl: Hanoknacrepsl. Hanokpucranasr. @ymnepensl. HanorpyOku. CynepMomexyisl.
Buomosekyibl. Muuesuibl. JIMmocombl. ¢
8. KoncomuaupoBaHHble HaHoMarepuaibl: HaHokpucramnngeckue marepuansl. DyIIEpPUTHL

N o e

doronnsle KpucTamibl. CIOUCTbIE HAHOKOMIO3UTHL. MaTpU4Hble HaHOKOMIO3WTHL. HaHomopHcTeie -
Marepuaiibl. Hanoasporenu.

9. Hanoaucnepcuu: Hanonopouiku. Hanocycnensuu. Hanoamynscun. Hanoasposonu.

10. Knaccugpukanus AUCIEPCHBIX CHCTEM T10 arPeraTHOMY COCTOSIHHIO.

11. 3osu. Aspozoau. ['enu. Iopoiuka.

12. Yactuua. Armomepart. Arperar.

13. Knaccudukaius IUCIEPCHBIX CHCTEM II0 pasMepam.

14. Knaccudukanys HaHOMaTepHalloB MO IeoMETpHuYeckod (opMe W pasMEpPHOCTH CTPYKTYPHBIX
3JIEMEHTOB.

15. Knaccuduxanust 1MCrepcHBIX CHCTEM 0 MEPHOCTH.

16. OcHoBHbIe TpeGOBAHUS K METOAAM IOJIyYEHHs] HAHOMATEPHUAJIOB.

17. Knaccudukaiius HaHOTEXHOJIOIHH.

18. CiocoObl MOMy4YeHUsi HAHOPA3MEPHBIX Marepranos (o0mas kinaccudukaius).

19. OcnoBHble TpeOOBaHUs K METO/IaM I10JlyYEHHs. HAHOMATEPUAJIOB.

20. MeTroapl MEXaHHYeCKOro JucrneprupoBanus. IlojydeHue HaHOMaTepUaloB MeEXaHHUYCCKHM
usMensaeHueM. [IpeumyiecTBa 1 HelOCTaTKU METO/A.

21. MeTonpl MEXaHHUYECKOTO JHCIEPrHpOBaHUs. MeToIbl HHTEHCHBHON MIaCTHYECKOH JedopManuu
(UI1T). IpeumyiecTBa ¥ HELOCTATKHA METOZIOB.

22. Mertoapl MexaHWdeckoro AucneprupoBadusi. [lonydyeHue HaHOMaTepHaioB MeXaHHYECKHM
BO3JEHCTBMEM pa3nuuHbiX cped. [lpeumyluectBa M HEAOCTAaTKH METONOB. KaBHTanMoHHO-
THAPOIMHAMHYECKHH MeTo. M3MesnbieHe yabTpa3ByKoM.

23. Metoabsl MEXaHHMYECKOrO AucneprupobaHus. [lonydenne HaHoMarepuasloB MEXaHHUYECKUM
BO3JEHUCTBHEM pa3NMYHbIX cped. lIpemMylecTsa U HemocTaTku MeTo0B. BUOpallMOHHBIA METOA.
YnapHo-BoJiHOBasi 00paboTka. JIeTOHaUMOHHBIA CHHTES.

24. Meronel  ¢usnueckoro amcnepruposanusd. llonydyenne HaHOMaTepHalloB  pacHbBUIEHHEM
pacmiaBoB. [IperMyliecTBa 1 HeJIOCTATKH METOOB.

25. Mertonsl (Qusnueckoro aucriepruposanus. [lonydyenue HaHOMATEpPHAIOB METONOM HCIIAPCHHSI-
KoHaeHcanuu. [IpeuMyiecTBa 1 HEIOCTATKH METO/OB.

26. Meronsl (Qusnyeckoro aucmeprupoBaHus. IlonydeHne HaHOMarepuHaloB IO  BaKyyM-
cyOnMMannoHHON TexHonoruu. ITpenmylinecTsa 1 HETOCTATKH METOJIOB.

27. Mertonsl ¢usuueckoro aucrnepruposanus. llomydyeHwe HaHOMaTepualioB ¢ HCIONb30BAHHEM
TBepao¢asHbIX NpeBpalieHui. [IpenMymiecTsa 1 HeIOCTaTKU METOHOB.

28. TlonydyeHue HaHOMATEpPHAJIOB C UCHOJAB30BAHHEM XHMHUECKUX PEAKLHUH — METONBI OCaMXIECHHS U
COOCaX/ICHHS, IPEUMYILECTBA U HEJOCTATKH.

29. llonyuyeHue HaHOMATEpHAIIOB €  HUCHOJB30BAHUEM  XUMHUECKUX  peakiuid — MeTon
BOCCTAHOBJICHUSI, [IPEHMYILECTBA K HEJOCTATKH.

30. IMomy4enue HAHOMATEPUAOB C HUCIONL30BAHUEM XMMHYECKHX peakuuil — meroa razodassHeix -
XHUMHYECKUX peaKUMil, NpeuMylliecTBa U HEJJOCTATKH.

31. IlonyueHre HAHOMATEPHAIOB IEKTPOXUMHUUECKIMH METOIAMH, MTPEUMYILECTBA U HEJOCTATKH.
32. Tlony4yeHne HAHOMATEPHAJIOB ITYTEM COYETAHUS XMMHUUYECKUX U (PU3HUECKUX NPEBpPAIlCHHIA.
33. Buonornyeckue moaxo/ibl K [10J1y4EHUIO HAHOPa3MEPHBIX MaTepHasioB

34. CnocoObl KOHCOIHAALMH HaHOPa3MEPHBIX TOPOLIKOB -[IPeCCOBaHHE.
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35. Crnoco6sl KOHCOMMIALINH HAaHOPA3MEPHBIX MOPOIIKOB - CIIEKaHHE.

36. Crioco6bl KOHCOJIMIAUKA HAHOPa3MEPHBIX MOPOLIKOB -IIPOKATKA.

37. Croco0bl KOHCOMMIAMY HAHOPa3MEPHbIX IOPOIIKOB - OKCTPY3Hsl.

38. OCHOBHBIE THIIbI CTPYKTYP HAHOMATEPHUAJIOB.

39. Ponnb nedexros, BozHukaromux B HM BenencTsiue 0co6eHHOCTEH METONOB HX MOIyYECHHUS.

40. TlpuMeHeHHE HAHOPA3MEPHDBIX MATEPUATIOB - METalINUeCKHE HAHOMATEPHAJIbL.

41. TlpuMeHeHHe HaHOpPA3MEPHbIX MaTepHaoB - KOMIO3MIMOHHbBIE Marepyallbl ¢ HAHOPa3MEPHBIMU
YaCTUIIAMHU M OTJEJIbHBIMH CJIOSAMH.

42. TlpuMeHeHHe HaHOpa3MEpHbIX MarepuanoB - Kepamuueckue Marepuansl B HAaHOCTPYKTYPHOM
COCTOSIHHH.

43. TlpuMeHeHHe HaHOPa3MEPHBIX MATEPHANOB - [[pOM3BOACTBEHHBIE TEXHOJIOIUH.

44. TlpuMeHeHue HaHOpasMepHblx MarepuasoB - (Cos3jaHue 3alUTHBIX, JEKOPaTHUBHBIX M
H3HOCOCTOHKHUX MOKPBITUH.

45. TlpuMeHeHHe HaHOPa3MEPHBIX MaTepHaNOB - DNEKTPOHHAS U NEKTPO-MarHUTHAs TEXHUKA.

46. TlpuMeHeHHe HaHOpa3MEpHbIX MarepuajoB - Mcrosjb3oBaHue HaHOMaTepHajoOB B OHONOTHH U
MEIHULMHE.

5.3. CamocrosiTesibHast paboTa o0y4valomerocs.

CaMocTosatenbHasi paboTa BKJIO4aeT B ce0s ciefyrolue BUAbl pabOThl CTYAEHTOB: padoTa ¢
JIEKIIMOHHbIM MaTepHajioM, IOAIOTOBKAa K JjabopaTopHbiM paboTaM, MOATOTOBKA K 3K3aMeHY,
MOJrOTOBKA pedeparoB H Mpe3eHTaLHH.

TemaTuka camocTosiTeJJbHOH pedrepaTUBHOM PadoThI CTYAEHTOB

Pazgen 2. CriocoOb! 110JTy4eHHs HAHOPA3MEPHBIX MaTepHaoB.
Tema 2.1. MeTolibl MEXaHUUECKOIO IUCIIEPrUPOBAHHS.
Tema 2.2. MeTonb! (PU3HYECKOTO AUCIEPTUPOBAHUS.
Tema 2.3. MeToab! XUMHYECKOIO AUCIIEPTUPOBAHUS.
Tema 2.4. bronoraueckue noaXoael K MOJyYEHHIO HAHOPAa3MEPHBIX MaTepHAJIOB.
Tema 2.5. CnocoOp1 KOHCONIUAALMH HAHOPA3MEPHBIX HOPOUIKOB.
Paznen 3. OU3HKO-XMMHUYECKHE OCHOBBI MIOJNYUEHHsI HAHOCTPYKTYPHBIX MarepHasioB.
Tema 3.1. @opMHpoBaHHE HAHOMATEPUAJIOB NI0 MEXAHU3MY «CHHU3Y-BBEPX»
Tema 3.2. ®opMupOBaHHE HAHOMATEPHAJIOB 110 MEXAHU3MY «CBEPXY-BHH3).
Paznen 4. PazmepHble 3aBUCHMOCTH CBOHCTB HAHOMATEPUAJIOB.
Tema 4.1. OcoGEHHOCTH TePMOAHHAMUYECKUX CBOMCTB HAHOCPEL.
Tema 4.2. CTpykTypa HaHOPa3MEpHBIX MaTEPHAJIOB.
Tema 4.3. XapakTepuCTHKU JAUCIIEPCHOCTH HAHOMATEPHUAJIOB.
Tema 4.4. [loBepxHOCTb, rpaHuLbl, MOp(HOJOTUSI HAHOMATEPHAJIOB,
Tema 4.5. DnexkTpuueckue CBOICTBa HAHOMATEPUAJIOB.
Tema 4.6. PeppoMarHuTHbIE XapaKTEPUCTHKH HAHOMATEPUAJIOB.
Tema 4.7. OcoOEHHOCTH TEMJIOBBIX CBOMCTB HAHOMATEPHAJIOB,
Tema 4.8. OnTHueckue XapakTEPUCTHKN HAHOCPELL.
Tema 4.9. luddyzus B HaHOMaTepuanax.
Tema 4.10. Xumuueckue CBONCTBa HAHOMATEPHAJIOB.
Tema 4.11. Mexannueckue XapakTEpUCTHKU AUCIIEPCHBIX CPEl.
Pazpnen 6. Micnionb3oBaHue HaHOMAaTepUaJioB B IPAKTUYECKOH IEATETBHOCTH.




Tema 6.1. [IpumeHeHre HaHOMATEPUAJIOB B IPOMBILLICHHOCTH.
Tema 6.2. Mcnonb30BaHWe HAHOMAarepuaioB B OMOJOTMUHI M MEJHLMHE.

donny oueHounbix  MarepuanoB (GOM) nans npoBeneHUs  aTTECTALMH  YPOBHSA
cHOpPMHPOBAHHOCTH KOMIIETEHLMH OOyyalolMXcs 10 JHUCUMIUIMHE O(QOPMIISETCA OTAENbHBIM
JOKYMEHTOM.

6. YY EBHO-METOAUYECKOE 1 HHOPOPMAIIMOHHOE OBECITEYEHHUE

AUCHHUIIJIMHBI
6.1. Kuuroodecne4ueHHOCTb
KHUTI'OOBECITEYEHHOCTD
HaumeHoBaHKe nuTeparypbl: aBTOp, Ha3BaHUE, BUL I'on -
W3J1aHK s, U3/1aTENbCTBO H3JIaHUs Hamane B aneKTpOHHOM

onbnunorexke Bal'yY

OcHoBHas iuTeparypa*

1. PwoxonkoB JI.M. Hanomarepuansr: yuebGuoe | 2014
nocobue/ Peoxonkos JI.W., JI€ésuna B.B., J3unsurypu http://www.iprbookshop.ru/4593.
3.Jl.— DnexTpoH. TEKCTOBble JAaHHbIe.— M.
BHOM. JlaGoparopus 3nanuii, 2014.— 366 c.

2. Burass I1.A. HanomarepuanoBenenue: yuebnoe | 2015
nocobue/ Butsasb [1.A., CeunyHoeuy H.A., Kyuc JI.B. http://www.iprbookshop.ru/35501
— DOeKTpOH. TEKCTOBbie JaHHble.—  MHUHCK: .

Briumiitnas mikona, 2015.— 512 ¢.

3. AmnppueBckuéi P.A. OchHoBbl HaHOCTpykTypHOro | 2014

MarepuanoBeaeHus. Bo3MOXHOCTH U mpobnembl / http://www.iprbookshop.ru/4575.
AngpueBckuit P.A.— DNeKTpOH. TEKCTOBBIE JaHHBLIE.
— M.: BUHOM. JlaGoparopus 3Hanui, 2014.— 253 ¢ '

JlononHuTenbHAs IMTEpaTypa
1. TexHOMIOrMN KOHCTPYKUMOHHBIX HAHOCTPYKTYpHBIX | 2011
MarepuajsioB U OOKpbITHi: MoHOrpapus/ [1.A. Butsss http://www.iprbookshop.ru/12322
[4 1p.].— DnEeKTpOH. TEKCTOBbIE NaHHbIE.— MUHCK: .
benopycckast Hayka, 2011.— 283 c.
2. Pynckoit AN. HanocTtpykrypupoBaHHbIe 2011
Metajuinyeckde  marepuansl/  Pyackoit A .M.— http://www.iprbookshop.ru/43958
OnekTpoH. TekcToBble gaHHble.— CII6.: Cankr-
[TerepOyprckuif  MOJUTEXHUUECKUH  YHHBEPCUTET
[lerpa Benukoro, Hayxka, 2011.— 270 c.

3.Jomosun O.U. Ocuosrl Hanotexuonoruit/ Tonosun 2012

FO.M1.— DnekTpoH. TEKCTOBble JaHHBIE.— M.: http://www.iprbookshop.ru/18532
MamHocTpoenue, 2012.— 656 c.

6.2. [lepuoanueckue H3AAHU
Kypnainbl «Borpocsl MaTepuaioBeieHus», «MarepuansoBeieHHEY.

6.3. UnrepHer-pecypcebi
www.materialscience.ru.

http://xn--80aagiccszezsw.xn--plai/

https://www.crys.ras.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHNE JNCHUTIJIMHBI

Jinsg peanuzalMy JaHHOHW MUCLMIIIIMHBI UMEIOTCS CIIELMAJIbHBIC [IOMEIUEHUS IS IPOBENCHHUS
3aHATHH JICKIHOHHOIO THIA, 3aHATHH [paKTHUECKOro/nabopaTropHOro THIA, TpYNNOBBIX U
MHIMBUIYaJbHbIX KOHCYJIBTALMH, TEKyLIET0 KOHTPOIS M IIPOMEXYTOYHOHM arrecTaluM, a Takke -
HOMELICHHS. JUT caMoCTosITeNlbHOM paboThl. [IpakTHueckue/maboparophbie paboThl MPOBOAATCA B
CIELUATU3UPOBAHHBIX ayJAMTOPHSIX.

JlexuroHHble ayauTopun 000pyAoBaHbl npoexTopaMu. HoyTOyk.

[lepedeHb UCTIOIB3yEMOro JIMUEH3HOHHOIO nporpamMmHoro obecnedyenus: MS Windows, MS
PowerPoint.

PaGouyio nporpaMmy cocTapui % / /‘/
noueHt kadheapel TO u KM, k.1.H. B.H.[1lapimmn yA'S M

Penensent
3aMecTUTellb FeHEpaIbHOIO AMPEKTOpA 110 IPOU3BOJACTBY
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JIMCT NEPEYTBEPXKJIEHUSI
PABOYEN MPOT'PAMMBI JTUCHUATLIINHBI

PaGouas nmporpamma ogodpena Ha 20 /20 yueOHBIii roza
I[Tporokoi 3acenanus kapeaper No oT roza
3aBenyromuii kadenpoi

Pa6ouas mporpamma ono6pena Ha 20 /20 y4eOHBIi rosia
[Tporokoi 3acenanus kadeapsl Ne oT rozja
3aBenyromuii kadenpoi

PaGouas mporpamma ono6pena Ha 20 /20 yueOHBIi roga
[Tporokon 3acenanus kadeapsr Ne oT roaa

3aBeayromuii kapenpoi




JIMCT PETUCTPAIIAA U3MEHEHU I
B pabouyio NporpaMmy JAMCLUIUTMHEI

«HAHOTEXHOJIOI'MX B MAIIMHOCTPOEHHUN»
o6pa3zoBate/ibHON NporpaMMmbl HanpasneHus noarorosku 22.04.01 «MarepuanoseieHie U TEXHOJIOTUH
MaTepHalioBy, HanpaBieHHOCTh: «[IporpeccHBHBIE TEXHOJIOTUM U3TOTOBJICHHS U3/IE/IUH U3 METaJIHYe-
CKHX ¥ HEMETAJTHYECKUX MAaTepHaJIOBy (Mazucmpamypa)

Howmep BHeceHbl M3MEHEHHs B YacTH/pa3ziesbl Hcnonuurenp OcHoBaHKe
W3MEHEHHUs paboueli mporpamMMsl DOUO (HOMED UM J1aTa MpoTOKOJIA
3acenaHus kadeapsl)

3aB. kapenpoit TO® u KM / __B.A. Keuun
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