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AHHOTALMS

HGHHMI/I OCBOCHHA y‘IeGHOf/'I JUCHUIIIIMHBI  ABJISAFOTCA: O3HAKOMJICHUC CTYACHTOB C
COBPEMEHHBIM MPOOJIeMaMu B O0JIACTSIX CO3JIaHMS U MCCIIeI0OBaHUs CBOMCTB HaHOMaTepuasioB. Ocoboe
BHUMAaHHCEC YACTACTCA MMPUMCHCHUIO HaHOMAaTCpHAJIOB B Ka4dyeCTBEC KOHCTPYKIOMOHHBIX n
(yHKIIMOHATIBHBIX MaTepuanoB. JlaeTcs onrcaHue OCHOBHBIX HANpPaBICHUH HAHOTEXHOJIOTUH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

IlenaMu  ocBoeHUs y4eOHOM JUCHMIUIMHBI  SBJSIOTCS: O3HAKOMJIEHHE CTYAEHTOB C
COBPEMEHHBIM IPOOIeMaMu B 00JIACTSX CO3JIaHMs U MCCIIel0BaHUs CBOMCTB HaHOMaTepHasioB. Ocoboe
BHUMAaHUE YACISACTCS INPUMEHEHHUIO HAHOMAaTepUaJOB B  KAa4eCTBE KOHCTPYKLMOHHBIX U
(YHKIMOHATBHBIX MaTepuaoB. JlaeTcsi onucanue OCHOBHBIX HAIIPABICHUIH HAHOTEXHOJIOTHA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

N3yuenne paHHOM AMCHMIUIMHBI MPEAMIECTBYET HAy4YHO-HMCCIEAOBATEIIbCKON  paboTe
CTYJEHTOB, U 00ecreynBaeT NpopaboTKy TEOPETUYECKUX BOIPOCOB B paMKax BbIOPaHHOIO Mpoduis
MOJIrOTOBKH, H3yYEHUE COBPEMEHHBIX METOJIOB MCCIEIOBAHUS (PU3MYECKMX CBOWCTB MAaTEpHAJIOB,
ydacTHe B HayuyHBIX HCCIIEJOBaHUSAX. B pamkax Kypca Hapsly CO 3HAHUSMM TEOPETHYECKHUX OCHOB
CTYACHTBHl NOJy4aT MPAKTUYECKHE HABBIKM IOCTAHOBKU (PU3MUECKUX HKCIEPUMEHTOB B 001aCTH
HaHOMAaTEPHAaJIOB.

YPOBEHB CIIOKHOCTH TEOPETUYECKUX U NPAKTHUUYECKUX 3aJaHUN IOJHOCTBIO COOTBETCTBYET
TpeOOBaHUSAM roCyIapCTBEHHOTO 00Pa30BaTEILHOIO CTAHapTa.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHUKATOpa JOCTHUKCHUA KOMIICTCHIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3agaua O0BeKT niIn Kox v HaumenoBanue Koa v nHaumenoBanue
npogeccHOHATbHOM 00/1aCTh 3HAHUS npogeccuoHaIbLHOU HHAHKATOPA
aesteabHocTu (311]1) KOMIIETEHI[MH; JOCTHKEHUS
OcHoBaHue npogeccCHOHATBLHOM
(mpogeccuoHaTBLHBIN KOMIIeTEeHI[UU
cranaapt-I1C, ananu3
OnbITA)
HAaYYHO-UCCIIEI0BATEIIbCKUI
Br160op MeTo10B 1 Mopenu, METOIBI U I1K-4 [1] - Criocoben 3-1IK-4[1] - 3naTh
MIOJIXOJIOB K PELIECHUIO | CpeAcTBa KPUTUYECKH OLIEHUBATh | OCHOBHBIE METOJUKU U
MIOCTaBJIEHHOMN (byHIaMEHTAJIbHBIX U | IPUMEHsEMbIE METOJIUKH | METOJIbI HCCIIEI0BAHUS
HAy4HOU MPOOIEMEI, MPUKIATHBIX M METOJIbI UCCIIeIOBaHMs | B chepe cBoei
dhopmyupoBKa WCCJICIOBAHHM H npo¢eCCHOHATBHON




MaTeMaTHUYECKOM
MOJEIH SIBJICHUS,
aHAJUTUYECKUE U
YUCJICHHBIC PaCUYEThl

pa3paboToK B Ocnoganue: JEeSATEIbHOCTH
obmactu marematuk, | [IpodeccnonanbupIi V-IIK-4[1] - Y™eTh
(UMK U IPYTHX cranaapt: 40.044, AHAJIM3UPOBATh U
€CTECTBEHHBIX U 40.104 KPUTHUYECKU OLICHUBATh
COLIMAJIBHO - MIPUMEHSEMbIE
HKOHOMUYECKUX HAyK METOJNKU U METOIbI
1o npodusam HCCIIEI0OBaHMSL.;

IIPEAMETHOU

JIESITEIIBHOCTH B
HayKe, TEXHHKE,
TEXHOJIOT X, a
TaKkxke B chepax

B-TIK-4[1] - Bnanets
HaBbIKaMU BBIOOpa U
KPUTUYECKOU OLICHKH
MIPUMEHSEMbIX
METOJIMK U METOJIOB

HAyYKOEMKOTO UCCIeIoOBaHus B cepe
IIPOU3BO/CTBA, CBOEH

yOpaBlIeHUs U npodeccrnoHanbHOM
ousHeca IESITENLHOCTH

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

3aga4ym BocriuTaHus (KOm)

Coznanue ycnoBui,
obecnieunBaronux, GopmMupoBaHue

YyBCTBa JIMYHOW OTBETCTBEHHOCTH 3a
Hay4YHO-TEXHOJIOTMYECKOE Pa3BUTUE
Poccun, 3a pe3ynbraTel HCCle10BaHUN

u ux nocaeactus (B17)

BocnurarenbHbIN TOTEHIIAAT
JTUCLIHIUIAH

1.Mcnions3oBaHue
BOCIMUTATEIBLHOIO MOTEHIMAJIA
JUCIHILTAH TPOPECCHOHATBHOTO
MOAYJIs sl POPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTH)KEHUE
nuaepctBa Poccuu B Benymmx
HAay4YHO-TEXHUYECKUX CEKTOpax 1
(byHIaMEeHTaIbHBIX
HCCIIECIOBAHUSX,
00eCcreunBarOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEITHIOIO O€30MacHOCTb,
MOCPEJICTBOM KOHTEKCTHOTO
00y4eHus1, 00CyKICHHS
COLIMAIBHON U TPAKTUYECKON
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX UCCJICIOBAHUN U
TEXHOJOTHYECKHX Pa3padOToK.
2.Wcnonp3oBaHue
BOCIHUTATEILHOTO MOTEHIANIA
JUCLMILTUH NPOPECCHOHATBHOTO
MoayJst Iuist popMHUpOBaHUS
COIIMAIbHOM OTBETCTBEHHOCTH
YYEHOI0 3a pe3yJIbTaThl
HUCCIIEOBAHUN M X ITTOCIICICTBHUS,
Pa3BUTHS UCCIIEIOBATEIBCKUX
Ka4eCTB MOCPEACTBOM
BBITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEILCKUX 3aIaHuM,
OPUEHTUPOBAHHBIX HA U3YUCHHUE U




[Ipodeccrnonanshoe
BOCIIUTaHHE

[IpodeccuonansHOE
BOCIIUTAHHE

Co3zanne yciaoBuid,
obecrneunBaronnx, OpMUPOBAHUE
HAay4YHOT'O MUPOBO33pE€HUs, KYIbTYPhI
MOMCKa HECTaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUYECKUX PEIICHUH,
KPUTHYECKOT'O OTHOIICHUS K
WCCJICIOBAHMSIM JDKCHAYYHOTO TOJTKA

(B19)

Coznanue ycinoBui,
obecneunBaronux, GopMupoBaHue
TBOPYECKOTO
WH)KEHEPHOTO/TIPO(HECCHOHAILHOTO
MBIIUICHHSI, HABBIKOB OPTaHU3aINN

NPOBEPKY HAYUHBIX (PAKTOB,
KPUTHYECKHUI aHAIIN3
myOnuKanuii B
po¢eCCUOHAIBHON 00J1acTH,
BOBJICUEHUS B pEaJIbHbIE
MEXIUCHUIUTMHAPHBIE HAyYHO-
HCCIJIEIOBATEIBCKHUE IPOEKTHI.
1.Mcnone3oBanue
BOCIIMTATEIBHOTO NIOTEHIINATIA
JUCHUIIINH/TIpakTHK «HayuHo-
ucclieioBaTenbeKas paboTay,
«IIpoekTHas mpakTHKay,
«HayuHbIi1 cemMuHap» 1UIs:

- (popmHupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHLIUIIOB U
CIIOCO0OB HAYYHOTO TTO3HAHMS
MUpa, pa3BUTHUS
UCCIIEIOBATENbCKUX Ka4eCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B
UCCIJIE0BATEIBCKUE IPOEKTHI 110
001acTAM Hay4YHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIIMTATEIBHOTO MMOTEHIIMAJIA
qucuuiuinH "Meropus Hayku U
unxenepun", "Kpuruueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOHI
KoMMyHukaiuu'", "BeeneHue B
cnenuanbHocTs", "HayuHo-
uccienoBarenbckas padbora',
"Hayunblil ceMmunap" mis:

- opMUpOBaHUS CIIOCOOHOCTH
OTIENATHh HACTOSLIUE HAy4YHbIE
HCCIJIEIOBaHMSI OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTyJA€HTaMH 3aHITUI U
peryJsipHbIX Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBILUICHHS], YMEHHUS
paccMaTpuBaTh pa3nyHbIe
UCCJIEIOBaHMS C SKCIIEPTHON
MO3UIUH TIOCPEICTBOM
00CYXIeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJIICHUS T€X WM UHBIX
OTKPBITUH U TEOPUH.
1.Mcnone3oBanue
BOCIIMTATEIBHOIO NNOTCHIIMAIIA
JTUCIATUTHH PO EeCCHOHATHLHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHMKAIMH, KOMaHIHOU




[IpodeccuonanbHoe
BOCIIUTaHHE

KOJUIEKTUBHOM IIPOEKTHOU
nesitenbHocTH (B22)

Coznanue ycnoBui,
o0ecrneunBaromux, opMUpOBaHUE

OTBCTCTBCHHOCTH U AKKYPATHOCTH B

paboTte ¢ omacHBIMH BEIIECTBAMU U

npu Tpe6OBaHI/I${X K HOpMaM BBICOKOT'O

kyacca yucTothl (B35)

paboThI U TUJEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIICHHSI, CTPEMIICHUS
cle1oBatTh B Mpo¢heCcCHOHATHHOM
JIESITEIbHOCTH HOPMaM
MOBEJICHUS, 00eCIIeYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJOBOU JCSITEILHOCTH U
HECJTykKeOHOTO MMOBECHMS,
OTBETCTBEHHOCTH 32 IMPUHSATHIC
pelIeHus Yepes MOATOTOBKY
IPYNIOBBIX KYPCOBBIX PaboT H
MPAKTUYECKUX 3aJaHH, peleHne
KEWCOB, MPOXOKICHUE TIPAKTHK H
noarotoBky BKP.
2.Acnonp3oBanue
BOCIUTATEIHHOTO MOTCHIIMANA
JTUCLUIUIAH IPO(EeCCUOHATILHOTO
MOayJs JUist: - (POPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJJIEKTUBHU3MA B XOJI€
COBMECTHOTO PEIICHHSI KaK
MOJICTIbHBIX, TaK U MPAKTHUECKHUX
3a/1a4, a TAaKXKe IMMyTeM
MOJIKPEIUICHHE PAllMOHAIBHO-
TEXHOJOTUYECKUX HAaBBIKOB
B3aUMOJICVCTBHUSI B IIPOEKTHOU
JIESITSIIBHOCTH SMOITMOHATHHBIM
3¢ (HeKToM yCIEenrHoro
B3aMMO/ICHCTBUS, ONIYIIICHHEM
pocta o6u1ei 3¢pHeKTUBHOCTH
TIPH PacTIpeICIICHUN TIPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CWJIBHBIMH KOMITE€TEHTHOCTHBIMH
Y OMOIMOHATILHBIMHA CBOHCTBAMU
YJIEHOB IPOEKTHOM T'PYIIIBL.
1.Mcnons3oBanue
BOCIIUTATEILHOTO IMOTCHITHAJIA
MpOQUIBHBIX TUCHUTUTHH
«BBenenue B crieuaibHOCTBY,
«BBeneHue B TEXHUKY
(U3NIECKOTO IKCIIEPUMEHTAY,
«M3mepeHus: B MUKPO- U
HAHOJJIEKTPOHUKEY,
«MHpopManoHHBIE TEXHOIOTHH
B (DM3WYCCKUX MCCIICAOBAHUSIXY,
«OKcnepuMeHTanbHast y4eOHO-
UCCIIeTIoOBaTENbCKas paboTay JUIs:
- (hopMHpOBaHHS HABBIKOB
0€3yCIOBHOTO BBITIOJTHCHHSI BCEX
HOpM 0€30IMacHOCTH Ha pabodyem
MECTe, COOJTIOICHIUH MEp




NPEJOCTOPOKHOCTH MIPU
BBITTOJIHEHUH HCCIIEA0BATEIILCKUX
U TIPOU3BOJICTBEHHBIX 3a/1a4 C
OTIaCHBIMH BEIIECTBAMH U Ha
00opyI0BaHUHU
MOJTYyIPOBOTHUKOBOM
MPOMBINIJICHHOCTH, a TAKXKE B
MTOMEMICHUSIX C BBICOKMM KJIACCOM
YHUCTOTHI TOCPEICTBOM
MIPUBJICUEHUS IEHCTBYIOMINX
CIELUAINCTOB
MOJTYTPOBOTHUKOBOM
MIPOMBINIJICHHOCTH K peaTn3aiiu
YYIeOHBIX JUCIUATIINH U
COIIPOBOKACHUIO IPOBOJUMBIX Y
CTYJCHTOB MTPAKTUYECKHUX padOT B
3TUX OpraHu3alusix, yepes
BBITIOJIHEHUE CTYICHTaMHU
MPAKTUYECKHUX U Ia0OPaTOPHBIX
paboT, B TOM YHCIIE C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
CAITIPoB ayis MOAETMPOBAHUS
KOMITOHEHTHOM 0a3bl
AIIEKTPOHUKH, U3MEPHUTEIBHOTO U
TEXHOJIOTUYECKOTO
o0opyoBaHus Ha Kadeapax,
nabopaTtopusix U IEeHTpax
WHTSJI; 2. Mcnons30BaHue
BOCIIUTATEIHHOTO MOTEHIIMANA
POQHUIBHBIX JTUCIUTUIIHH
«CrnenmnpakTukyM 1o pusuke
HaHOcHCTEM», «CHennpakTUKyM
M0 HAHOTEXHOJIOTUSIM,
«CriennabHBIA TPAKTUKYM T10
¢bu3nKe HAaHOCHCTEMY,
«CoBpeMeHHbIE TPOOIIEMBI
(bU3UKN KOHJCHCUPOBAHHBIX CPE]
(cmiericeMuHap)»,
«OKCIepUMEHTaIbHbIE METOIBI
MCCIIEIOBAHMSI HAHOCTPYKTYP
(crieiceMuHap)», UIs: -
dbopmupoBaHus
npodeccuoHanbHOM
KOMMYHUKAIIMH B HAYYHOH cpene;
- (opmupoBanus
Pa3HOCTOPOHHETO MBIIUICHUS 1
TPEHUPOBKU TOTOBHOCTH K paboTe
B IIpoheccnoHanbHOM U
COLIMAJIbHOM cpenax
MOJYIPOBOTHUKOBOM
MPOMBIIIJICHHOCTH -
(GhOpMHUPOBAHUS YMCHHMA




OCYIIECTBIISATh CAMOAHAIIN3,
OCMBICJIUBATh COOCTBEHHBIE
npodeccuoHanbHbIEC U
JTUYHOCTHBIE BO3MOKHOCTH JJIS
caMOpa3BUTHA U
caMmo00pa30BaHMsl, B IIEJISAX
IIOCTOSIHHOT'O COOTBETCTBHUS
TpeOoBaHUAM K 3P(HEKTUBHBIM U
IIPOIPECCUBHBIM CIIELUATNCTOM
TSt pa3paboTOK HOBBIX
MaTEPUAJIOB U yCTPOMCTB 110
HaIpPAaBJIEHUSM, CBSI3aHHBIM C
CBY 31eKTpOHUKOH, MUKPO- U
HaHOIIPOIIECCOPAMH,
ONTUYECKUMU MOIYJIATOpPAMU U
MIPUMEHEHUEM HOBBIX
MaTEpUajIOB B HAHORJIEKTPOHHBIX
KOMITOHEHTax uepe3
OpraHM3alMIO IPAKTUKYMOB B
OpraHm3alnusx mno pazpadboTke u
IIPOU3BOJCTBY
MOJTyIPOBOTHUKOBBIX MU3JIEIHMH,
UCII0JIb30BaHUE METOJIOB
KOJUIEKTUBHBIX (hopM
II03HABATEJILHON 1E€ATEIbHOCTH,
pOJIEBBIX 3aJIaHHI, KOMAHIHOTO
BBINOJIHEHUS] YU€OHBIX 3aJJaHUi U
3aIUTY UX PE3YJIbTATOB.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS H (HOPMBI KOHTPOJIS:
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1 YacTs 1 1-8 16/8/8 25 3-8 3-TIK-
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V-
[1K-4,
B-
I1K-4
2 Yactp 2 9-12 | 16/8/8 25 3n-12 3-TIK-




4’

v-
[1K-4,
B-
11K-4

Umoeo 3a 5 Cemecmp

32/16/16 50

KonTpoJabnbie 50
MeponpusiTusi 3a S
Cemectp

3 3-IIK-
4,

V-
I1K-4,
B-
[1K-4

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA3/1CIIOB:

0O603ua | IloiHOe HAUMEHOBaHME
YyeHue
31 3amanue (3a1a4a)
3 3auer
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,
u qac. , yac. qac.
5 Cemecmp 32 16 16
1-8 Yactp 1 16 8 8
1-3 BBenenue Bcero ayiuTopHbIX 4acoB
Knaccugukarus HaHoMatepruanoB U HallPaBICHUNA UX 8 | 4 | 4
WCIIONIh30BaHus. PU3NUECKUE U TEOMETPUIECCKUE TTapaMeTPhl Ounaiiu
HAaHOMAaTEPHUAIOB, METObI UX UCCIIEIOBAHUN. Kﬂaccn(bHKauI/m 0 0 0
HaHOMAaTEPHAJIOB U HANPABJICHUN WX MCIIOJIb30BaHUSI.
duznueckre U reOMETPUUECKUE TapaMeTpbl HAHOMATEPUAJIOB,
MeTOAbI X ucciienoBannii. OcOOEHHOCTH B3aNMOIENUCTBUSA
CUCTEM HAHOYACTHUII. DHEPTreTUUECKUE XapPAKTEPUCTUKU
MEPKOJISIIMOHHOTO KJIacTepa HaHOYacTHI] B MaTpuile. OreHka
MIPOYHOCTH, JIEKTPONPOBOJHOCTH U TETLIONPOBOJHOCTH
KOMITO3UTHBIX MaTEPHAJIOB ¢ HaHOYacTUIIaMH. [lapamMeTphl
HaHOMOPHUCTBIX CPEJl: MOPUCTOCTh, MIIONIA/Ib TOBEPXHOCTH,
CBSI3aHHOCTB TIOP.
4-8 Yriaepoansie H NOJTUMEpPHbIe HAHOCTPYKTYPHPOBAHHbIE Bcero ayiutopHbIX 4acoB

MaTepHaJibl.

Pu3NYECKUE CBOMCTBA MTOJIMMEPHBIX MAaTEPUAJIOB.
AnnorponHbie Gopmbl yriiepoaa: rpaduT, aimas, rpadeHsl,
¢ymepenst, OYHT, MYHT. Unaekchl XupainbHOCTH U
CBSI3BIBAIOIIIME YPAaBHEHUS ISl pacyeTa cTpyKTypsl YHT.
®usnueckue ceoricra YHT. Meroael cunresa YHT u YHB.
[ToniumepHble MEMOpaHbl C BHEAPEHHBIMU HAHOYACTHIIAMM:

8 | 4 | 4
OmnJaiia
0 0 0




CTPYKTypa KOMIO3UTHBIX MeMOpaH. Mojenu
ra3oNPOHULIAEMOCTHU U ra30CEJIIEKTUBHOCTH.

9-12 Yactn 2 16 8 8
9-10 B3auMoaeiicTBHe HAHOYACTHIL B dKMIKHX Cpeaax Bcero ayutopHbIx 4acoB
Konnounnnele cmecu ¢ Hanowactunamu. 3agada Crokca, 8 | 4 | 4
OpOYHOBCKOE JIBM)KCHHE HAHOUYACTHUIL. DJIEKTPOMArHUTHOE Ounaitn
B3aMMO/ICVICTBUE HAHOYACTHIL B )KUJIKUX Cpeaax. 0 0 0

Y abTpa3ByKOBOE JUCTIEPTUPOBAHNE KOJUIOUTHBIX PACTBOPOB.
Tepmo U 37EKTPONPOBOAHOCTD KOJIJIOMIHBIX CHCTEM.
HaHOXUAKOCTB: Pe0 U DIIEKTPOPEoIoTHs. BiusHue BHETHEro
AJIEKTPO- U MAarHUTHOTO TOJIsI HA BSI3KOCTb KHUIKOCTEHN C
HaHoyacTiamu. JIBOWHOM MOJSpU3AIMOHHBIN CIIOM,
peoJIOrHYecKasi CTaOMIIBHOCTh KOJUIOUIHBIX CMECCH.

11-12

IIpakTHYeckoe NpuMeHEeHNEe HAHOCTPYKTYPHPOBAHHBIX
MATpPHAJIOB

®oHoHBI B HAHOCTPYKTYypax. O1HOMEpHAs TPOBOAUMOCTD.
KoMmmo3uTHbl€ TEMIONPOBOASAILINE MATEPHAIIBI.

BSaI/IMOI[CI\/‘ICTBI/IC HaHO4YaCTuIl € OMOJIOrMYECKUMU 00BEKTAMU.

HoBbie maTepuanbl a1 OMOMMIUIAHTAHTOB.
HaHocTpyKTypHpOBaHHbBIE JIEKApPCTBEHHBIE MPENapaThl

Bcero AYAUTOPHLBIX YaCOB

8 | 4 | 4
Ownutaiig
0 0 0

CokpailieHHbIe HANMEHOBAHUST OHJIANH OTIIIHINA:

O06o3na | I[To1HOe HAaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC
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| MIPOYHOCTBIEC U TEIJIOBBIE XAPAKTEPUCTUKHU

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peannzyer KOMIETEHTHOCTHBIM NOJXO0A M MPEIyCMaTpUBACT MIMPOKOE UCHOIb30BAHUE B
yueOHOM Ipolecce aKTUBHBIX (POpM NpoBeNeHHs 3aHATUH (KOMIBIOTEPHBIE MPAKTHKYMBI, pa30op
JOMAIIHUX 3aJaHUi, CUCTEMa KOHTPOJIbHO-U3MEPHUTEIBHBIX MAaTEPUAIOB, BKIIIOYAsl TECTHI) a TaKXKe,
MIPOBE/ICHUE 3aHATHIA B COYETaHUM C BHEAYAMTOPHOU paboToil ¢ 1enbio (popMUPOBAaHUS U Pa3BUTHUS
poeCCHOHATIBHBIX HABBIKOB CTYACHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECIeUrnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHN TEKYUIETO,
pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETCHIMSMUA W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBIeHa B CIEAYIOICH TaduIie:

KoMmnerenuus NuaukaTopbl 0CBOEHUsI ATTeCcTAalMOHHOE MEPONpHUATHE
(KIT 1)
TIK-4 3-11K-4 3, 3-8, 31-12
V-TIK-4 3, 31-8, 31-12
B-I1K-4 3, 3-8, 31-12

Ixanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO Oajijla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3a/IaHMM B paMKax TEKYILETO W MPOMEKYTOYHOTO KOHTPOJIS.

Nrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka no 4-ex Ornenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOM IIKAJIE ECTS Y4eOHOW JUCITUTIIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCSA
CTYACHTY, €CJIM OH I‘J'IY6OKO " IIPOYHO
YCBOMWJI POrPaMMHBIN MaTepuan,
HCYCPIIbIBAIOUIC, MOCJICA0BATCIIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
n3J1aract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C NPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHIL.
85-89 B OneHKa «XOpOII0» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

MaTepual, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He JOIMyCKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

4 — «xopouio»
70-74 D




65-69 OlLieHKa «yI0BJIETBOPUTEIHHO

BBICTABJISIETCS CTYICHTY, €CJTH OH UMECT
3HaHMS TOJIBKO OCHOBHOTO MaTepuaia,

3 - HO HE YCBOWII €0 JICTAJIEH, JI0MyCKaeT
60-64 «y0081€emMEOPUMENILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(bOPMYITHPOBKH, HAPYILICHUS
JIOTUYECKOM IT0CIIEI0BATENLHOCTH B
M3JI0KEHUH IPOrPAaMMHOT0 MaTepualia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCKaeT
H 60 2- F CylecTBeHHbIe ommnOKu. Kak mpasuio,
HoKe «Hey0081emBOPUMENILHOY OLICHKA «HEYJOBJIETBOPUTEIILHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAS JIMTEPATVYPA:
1. DU 11 85 Hanomatepuaibl 1 HAHOTEXHOJIOTUH : yueOHoe nmocobue, Cankr-IlerepOypr: Jlans, 2022

2. OU J1 40 Hanomarepuaisl. CBolcTBa U cdepbl IpuMeHeHus : yuebHoe nocoodue, Cankr-IlerepOypr:
Jlann, 2021

3. DU b82 dusnveckas KHHETHKA aTOMHBIX ITPOIIECCOB B HAHOCTPYKTYPAX : yueOHOE TOCOOue s
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposin, Mocksa: HUAY MU®DU, 2011

4. 539.2 ®50 ®duznyeckue OCHOBBI METOJIOB UCCIICIOBAHUS HAHOCTPYKTYP Y MOBEPXHOCTHU TBEPAOTO
Tena : yuebHoe mocobue st By30B, B. W. Tposin [u ap.], Mocksa: MUDU, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DU P83 DkcnepumeHTanbHas GU3uKa HAHOCTPYKTYp : , Y. A. Pynnes, Mocksa: MU®U, 2008
2.539.2 C86 ®oHOHBI B HAHOCTPYKTYypax : , M. Crpommo, M. /Iyrra, M.: ®uzmaraur, 2006
I[TPOI'PAMMHOE OBECIIEYEHUE:

CrieunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Jlnst ycnemrHOTO OOYYeHHS 10 JAHHOW JUCHUIUIMHE CTYACHT JOJDKEH 3HaTh: OCHOBHBIE
MOHSATHSI O0LIEH U CTaTUCTUUECKON (PU3UKHU, a TAKXKe 3HaTh OCHOBBI MAaTEeMAaTUYECKOT0, BEKTOPHOTO U
TeH30pHOTO0 aHanu3a. Kypc pa3our Ha 2 pa3aena.

ATTecTanus pa3aenoB MpeCTaBIeHa CIeIyOIMMHA popMaMu KOHTPOJIS:

— 3amanue.

Ha BBIOOp mpemonaBaTeliss CTYACHTY BBIAACTCS 2 BOMPOCA M3 MEPEUYHUCICHHOTO HIDKE CITHCKA
BOIPocoB. Bpemsi Ha moaroroBky — He Oosnee 40 muHyT. B pamkax mpenioKeHHBIX TEM BOIPOCOB,
MperoIaBaTellb MOXET 3a/aBaTh OO0OOIIAIONIME BOMPOCHI, OXBAaTHIBAIOIINE HECKOIBKO TEM, WA
KOHKPETHBIC 33/1a4n-TIPO0JIeMBbI rpyTine (J1Ba u 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJIEHTOB
B KOJUICKTHBE, a TaK K€ POJb U aKTUBHOCTh OT/EJIbHBIX CTYJICHTOB.

YcnemniHoe MMPOXOKACHUC CTYACHTOM aTTCCTAllMU OTBCYACT AHAIIA30HY 15-25 OammoB 1o
HUTOTraM KaXKJI0M aTTeCTallHH.

[Ipu mnoaroroBke K arTecTalldd W WUTOTOBOMY KOHTPOII PEKOMEHAYETCS TIOJIb30BaAThCS
CIEAYIOLIEH TUTEePaTyPOil:

1. Teopernueckas ¢pusuka T.5 Cratuctuueckas pusuka.l.1, Mocksa: ®uzmariaut, 2013

2. ®dusnueckas KUHETHKA aTOMHBIX IPOIIECCOB B HAHOCTPYKTypax : y4eOHOe mocoOue ist
By30B, B. /I. bopman, B. H. Tponun, B. 1. TposH, Mocksa: HUAY MUDU, 2011

3. Tepmomunamuka wu cratuctuueckas ¢usuka T.2 Teopus paBHOBECHBIX CHCTEM:
Cratuctuueckas ¢pusuka: yueOHoe nocodwue, : , 2013

4. Teopernueckas puzmka T.10 @usndeckas kuaeruka, E. M. Jludmmn, JI. I1. [TuraeBckuii,
Mocksa: ®usmatiaur, 2007

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Jlnst ycnemHOro OOyYeHHS IO JAaHHOW JUCHUIUIMHE CTYACHT JOJDKEH 3HaTh: OCHOBHBIC
MOHATHSI O0IEH U CTaTUCTHUECKON (PU3UKHU, a TaKKe 3HaTh OCHOBBI MAaTEeMAaTUYECKOT0, BEKTOPHOTO U
TeH30pHOTO aHanu3a. Kypc pa3our Ha 2 pazaena.

ATTecTanus pa3enoB MpeCTaBIeHa CIeIyOIMMHA (popMaMu KOHTPOJIS:

— 3aaHue.

Ha BBIOOp mpemojaBaTelnss CTYACHTY BBIAACTCS 2 BOMPOCA M3 MEPEUYHUCICHHOTO HIDKE CITHCKA
BoIpocoB. Bpems Ha moaroroBky — He Oosnee 40 MuHyT. B pamkax mpenioKeHHBIX TEM BOIPOCOB,
MperoIaBaTellb MOXET 3a/aBaTh OO0OOIIAIONIME BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, WA
KOHKPETHBIC 33/1a4n-TIPOOJIeMBbI Tpye (1Ba u 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJEHTOB
B KOJUICKTHBE, a TaK K€ POJb U aKTUBHOCTh OTJEJIbHBIX CTYJICHTOB.



YcnemHoe MpOXOXKJISHUE CTYACHTOM aTTeCTallil OTBEYaeT AHWana3oHy 15-25 0amioB 1o
WATOraM Ka)J0W aTTECTalluH.

[Ipy moaroroBke K arTecTallid W WTOTOBOMY KOHTPOIIO PEKOMEHAYETCS IO0JIb30BaThCs
CIEAYIOUIEH TUTEePaTyPOil:

1. Teopernueckas ¢pusuka T.5 Cratuctuueckas ¢usuka.Y.1, Mocksa: ®usmariur, 2013

2. dusnyeckass KMHETUKA aTOMHBIX MPOIECCOB B HAHOCTPYKTypax : yueOHOe mocolue yis
BY30B, B. /I. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUAY MU®DU, 2011
3. TepmonuHamuiKa W CTaTUCTHYECKas

¢msuka T.2 Teopuss paBHOBECHBIX CHCTEM:
Cratuctudeckas usuka: yuebHoe nocoodue, : , 2013

4. Teopernueckas ¢usuka T.10 @usznueckas kunetuka, E. M. Jludmmum, JI. I1. TTutaeBckwii,
Mocksa: ®uzmataur, 2007

ABTOpP(BI):

[TormoB Anexcannp IlerpoBuy, K.¢h.-M.H., C.H.C.

I'pexoB Anekceit MuxaitnoBud, K.¢.-M.H.

Peuenszent(n):
Tponnu B.H.



