degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Methods for the Synthesis of Nanomaterials/MeTozp! cuHTE3a HAaHOMATEpPHUAIOB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.B. Apcenun, kaua. ¢u3.-Mart. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3UKU U TEXHOIOTHH HaHOCTpyKTyp 01.04.2024



AHHOTANMA

Kypc Britouaer moppoOHOE pPacCMOTPEHHE METOIOB CHHTE3a MAaTepHalioB: OCAKACHHE TOHKUX IJICHOK
METaJIJIOB, TUAJICKTPUKOB, MTOJYIIPOBOJHUKOB (BKJIIOUAs aHAJIN3 MEXaHU3MOB POCTA TOHKUX IJIEHOK, CIIOCOOBI
OCAXICHHS M BIMSHUS PA3IUUHBIX pab0o4YMX MapamMeTpoB Ha XapaKTEePUCTUKHU IUIEHOK), CHHTE3 JBYMEPHBIX U
KBa3u-IByMepHbIX MarepuanoB (CVD u mp.), skchonurpoBaHrue IBYMEPHBIX MaTepUalIOB, aTOMHO-CIIOEBOE
OCaXJIeHHE, MMIYJIBCHOE JIa3epHOE OCaXJICHHE, XMMHUYECKOe OcaxJaeHue Hu3 ra3zoBoil ¢asel. Co3manue
BaH-JIeP-BaaIbCOBBIX T€TEPOCTPYKTYp. OnTHYECKAs U IEKTPOHHO-TTyueBas Jutorpadus. JlokansHbIl aHAIN3,
HalblJICHHE U TPaBJICHHE MAaTePHAJIOB C TOMOLIBIO (POKYCHPYEMOTO HOHHOTO ITyYKa.

1. lean u 3apa4n

Henp AucoMnInHBI
BBenenne B OCHOBHbIE METOAbI CHHTE3a MaTCpHUANIOB: OCAKIACHHE TOHKHUX IUICHOK METaJlIOoB,
JMJICKTPUKOB, MOIYNPOBOJHUKOB (BKIIIOYasl aHAJIM3 MEXaHU3MOB pPOCTa TOHKUX IIJICHOK, CIIOCOOBI
OCKICHHUA W BIMSHUA Pa3IMYHBIX paboOuMX MMapamMeTpOB Ha XapPaKTEPUCTHKH IUICHOK), CHHTE3
JIBYMEPHBIX UM KBa3u-IBYMepHbIX MatepuaioB (CVD wu gp.), sKkconmupoBaHHe ABYMEpPHBIX
MaTepHagoB, AaTOMHO-CIOEBOE OC@XKICHHE, HMITYIbCHOE JIa3€pHOE OCAXKACHUE, XHUMHUYECKOe
OCaXJICHHE U3 ra30Boi ¢a3bl U Ap.

3agaum AU COMIIHHBI
N3yueHnue:
Mertona ocaxieHusl TOHKUX IUIEHOK METaJlIOB, JU3JIEKTPUKOB, IIOIYIIPOBOAHUKOB.
MeTtozna cuHTEe3a IByMEpPHBIX U KBa3H-AByMepHBIX MarepuanoB (CVD u ap.).
Mertoza 3xcoTMMpOBaHUs AByMEPHBIX MaTE€pUaJIOB.
MerTona aTOMHO-CJIO€BOI0 OCAXKAECHUS TOHKUX IIEHOK.
MerTona UMITyIbCHOI'O JIA3€PHOIO OCAXKIEHUS TOHKUX IIJICHOK.
MeTo10B ONTHYECKOHN ¥ AJIEKTPOHHO-ITYYEBOH TUTOTpadHH.

NSk L=

MeTo0B JTOKaJIbHOTO aHAJIN3a, HAIBIJICHUS U TPaBJICHHUS MaTepHUaloB ¢ IOMOIIBI0 (hOKyCcHpyemMoro
HMOHHOI'O IyYKa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poeCCUOHATBHOH JIeSTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH

peIlieHUE MOCTABICHHOM 3a/1a4H, IPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUIS PEIICHUS TOCTABICHHOM
aHaJn3 pe3yNbTara v MPEJCTaBUTh BBIBOJIEI, 3aa4¥, GOPMYIMPOBAHHUS BHIBOJOB U OLIEHKH MOJTYYCHHBIX
MPUMEHSS 3HAHUS Y HABBIKK B 00JIACTH pE3yNbTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocoGeH apryMEeHTHPOBAHO BBHIOMPATH CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHUS

TEXHOJIOT Uil

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC

pe3yabTaThl

[IK-2.1 Cnoco0eH miaHupoBaTb M NPOBOAUTH Hay4yHBIC
TIK-2 CnocoOeH caMOCTOSTEILHO WIH B HCCICNO0BAaHUS CaMOCTOITCIbHO HMJIHM B COCTaBE HAy4yHOI'O
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJNTH I1IK-2.2 CnocoGeH MNpOBOAUTH ampoOalMI0 Pe3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEeACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
1. OcHOBHBIE METOBI CHHTE3a HAHOMATEPHUAJIOB.
2. OCHOBHBIE METOJIbI CO3TIaHUS HAHOCTPYKTYD.
3. OcHOBHBIE METO/IBI aHAJIN3a HAHOMATEPUAJIOB U HAHOCTPYKTYP.
YMETh:

1. Mcnonp3oBaThk METO/bI CUHTE3a HAHOMATEPHAJIOB [UIsl CO3/1aHUS TOHKOINIEHOYHBIX CTPYKTYP.
2. Hcnonp30BaTh METOBI HAHOCTPYKTYPUPOBAHUS IS CO3/1aHUsI HAHOYCTPOMCTB.
BIIAJIETh:
Ha6opom HaBBIKOB 1 3HaHUH, HEOOXOAMMBIX AJISi CHHTE3a HAHOMATEPUaIOB U CO3AaHUs HAHOCTPYKTYD.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [TosyueHne HaHOPa3MEPHBIX CTPYKTYP 2 6
2 [TosryueHne TOHKOIUIEHOUHBIX CTPYKTYP 2 5
3 UccnenoBanne HaHOCTPYKTYpP METOIAMHU ) 6
CKaHUpPYIOLIEH 30HA0BOM MUKPOCKOIIUU
HccnenoBanne HaHOCTPYKTYp METOLaMU
4 [IPOCBEYNBAIOLIEH NIEKTPOHHON 2 6
MUKPOCKOIIUU
5 CuHTe3 AByMEPHBIX MaTepHajioB 2 6




6 Okchonuanys JByMEPHBIX MaTepUAIOB 2 5
7 ManunynupoBaHiue HaHOOOBEKTAaMH H 1 5
yIpaBjieHrE HaHOTIEpEMEILEHUSIMU
OOpaboTka CTPYKTyp W M3TOTOBJICHUE
8 YCTPOWCTB c MIPUMEHEHHEM 2 6
HAHOTEXHOJIOT U
Nroro yacos 15 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. Ilony4yeHre HaHOPa3MEPHBIX CTPYKTYP

Kommounueiii cuates3 HaHowactull. JlazepHas aOmsnus. DeMToceKyHIHAS JTa3epHAast a0ISIIHSL.

2. IlonyyeHue TOHKOIUIEHOYHBIX CTPYKTYP

. Tepmuueckoe U IMEKTPOHHO-IyYEBOE OCAXKICHHUE B BBICOKOM BakyyMme. VMmmynbcHoe sazepHoe
HarbuieHrne. VIOHHO-TIIIa3MeHHbBIE METO/IBI OCAXKIICHHSI MaTepHalioB. ATOMHO-CIIOEBOE OCaKIACHUE.

3. I/ICCJ'IGI[OBaHI/IC HAHOCTPYKTYp METOAAMHU CKaHI/Ip}IIOH_Ieﬁ 30H,E[OBOI71 MHKPOCKOIINHU

OcCHOBBI METOAAa CKaHUPYIOIIEH 30HOOBOH MHMKPOCKONHMH. ATOMHO-CHJIOBasi MHKpPOCKOIHUS —
MPUHIMIB paObOThI U METOABI n3MepeHui. [IpuHIMITEl pabOTh MAarHUTHO-CHIIOBBIX MUKPOCKOIIOB.

4. VccnenoBanue HAHOCTPYKTYP METOAMU IIPOCBEYUBAIOIIEH IIEKTPOHHON MUKPOCKOIIHH

ITpocBeunBaroImas 3MeKTPOHHAS MUKPOCKOIIUS — IPUHIUIT PaOOThI X METOABI H3MEPEHUH.

5. CuHTe3 AByMEpHbIX MaTepHaloB

CVD-cunre3 rpadena. CVD-cuHTe3 AWXaNbKOTEHUIOB IMEPEXOIHBIX METAIOB. POCT CIOMCTBIX

KpUCTAJJIIOB.

6. Dkchonuanusi IByMEPHBIX MaTepUaIoB

Mertozbl MOMy4YeHUs! KPUCTAIUIMIECKUX JIBYMEPHBIX CTPYKTyp. Dkcdonuanus rpadena, I1ByMEpHbBIX
KPUCTAJUIOB TEKCArOHAJFHOIO HHUTpHAa ©Oopa, 3Kconuanmusi AUXajJbKOIeHHWAOB IEePEeXOAHBIX

MCTaJJIOB.

7. ManunynupoBaHue HAHOOOBEKTaMHU U yIpaBIeHNE HaHOIEPEMEIIEHUSIMU

Jlazepurii  mepenoc. OnTHueckuit
aTOMHO-CHUJIOBOTO MHUKPOCKOTIA.

nuHIeT. [lepemeneHne HAHOOOBEKTOB C  MOMOIIBIO

8. O0paboTKa CTPYKTYp ¥ U3TOTOBIIEHUE YCTPOUCTB C MPUMEHEHUEM HAHOTEXHOIOT Ui

[1nasmoxumuueckoe TpaBj€HUE IOBEPXHOCTU IOIJIOKEK M HAHOPa3MEpHBIX IUIEHOK. Onruyeckas
murorpadus.  DnekrpoHHass — nguTtorpadus.  V3roToBieHMe  HAHOCTPYKTYp C  MOMOILBIO

(OKyCHPOBaHHOTO HOHHOTO ITy4Ka.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KoMIuIeKT a1eKTpOHHBIX MTPe3eHTallni/ClIaliIoB; ayAUTOPUS, OCHAIIICHHAS TPE3CHTAIIMOHHON TeXHUKON
(mpoexTop, 3KpaH, KOMITBIOTEP/HOYTOYK); TP HEOOXOAUMOCTH CIIEHUAIbHBIE TEXHUUYECKHE CPEACTBA
T 00yJaromuxcst MHBanuaoB u aui ¢ OB3.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
Literature fund of the basic departament:

1. MeTozb! ONTyyeHHsI ¥ UCCIIeIOBAaHHsI HAHOMATEpPHUaIoB U HAaHOCTPYKTYp [Teker] : mabGopaTopHbIit
MPAKTUKYM 110 HAHOTEXHOJIOTHIM : yuebHoe nocodue / pen. A. C. Curos. - 2-e u3f., nepepad. u Jo1. -
Mockga : BUHOM. JlaGoparopwus 3Hanwmii, 2013. - 184 c. : ui. - (Y4ueOHUK A5t BBICIIECH TIKOIIBI).

2. PacTpoBas aneKTpoHHAs MEKPOCKOIUS JUIsl HAHOTeXHOJorui. Meroas! u npumenenue [ Tekcer] / pen.
nep. T. I1. Kamunckas ; nep.: C. A. UBanos, K. U. Jlomkun. - Mocksa : BMUHOM. Jlabopatopust
3HaHuii, 2013. - 582 c.

3. HanoctpykTypsl 1 HaHOMarepuansl [Tekcr] : Hayunoe u3nanue / I [ao, W. Ban ; mep.: A. 1.
Edumosa, C. U. Kapros ; vayu. pen. pycc. uza. B. b. 3aiitieB ; MockoBcKuil rocyqapcTBEHHBIH
yauBepcuteT uM. M. B. JlomoHOcoBa., HayuHo-00pa3oBaTenbHbIN IEHTP 110 HAHOTEXHOJIOTHSIM. - 2-¢
u3g.,ucnp. - Mocksa : ®UIMATIINT, 2012. - 540 c.

JomonanTtenyHas uTeparypa
1. Marepuanst u meToasl HaHoTexHosorun [ Tekcr] / B. B. Crapoctun - M.BMUHOM. Jla6.
3Hanui,2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

I[Tpu moAroTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHSATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM MOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT NOJIUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pPCHICHUS pa3JIMYHbIX 3a4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a71a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;

— INOATOTOBKY K BBIIIOJIHCHUIO 3a,I[aHI/II\/’I HpOMe)ICYTOQHOIZ arTecranuu.

IToka3zarenem BJIAACHUA MAaTCPUAIIOM CIIYKHUT YMCHHUC 0c3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIHMITIIIUHBI.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP
Kypc: 2
kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: A.B. ApcenuH, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CriocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrniocobeH TpUMEHSTh 3HaHWS B  0O0JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
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HaHOMaTEPHaJIOBY O0yYaIOIINICS JOJKEH:

3HATb:




1. OCHOBHBIEC METO/IBI CHHTE3a HAHOMATEPHAJIOB.
2. OCHOBHBIE METOJIbI CO3TIaHM HAHOCTPYKTYD.
3. OCHOBHBIEC METO/IbI AHAIM3a HAHOMATEPHUAJIOB U HAHOCTPYKTYD.
yMeThb:
1. HMcnonb30BaTh METOBI CHHTE3a HAHOMATEPHAJIOB IS CO31aHUS TOHKOINIEHOYHBIX CTPYKTYP.
2. Mcnonb30BaTh METObI HAHOCTPYKTYPHUPOBAHUS JUIS CO3TIAHUSI HAHOYCTPONCTB.
BJIA/IeTh:
Ha0opoM HaBBIKOB U 3HaHUH, HEOOXOAUMBIX JJISl CHHTE3a HAHOMATEPHUAJIOB U CO3aHUSI HAHOCTPYKTYP.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

1. ®usnyeckue NPUHIMIIEI Pa0OTHI AIEKTPOHHO-ITYYEBOTO JUTOrpada U METOIbI AEKTPOHHO-ITy4eBOM
JUTOTpa(HH.

2. dusnyecKue MPUHLUIBL, JISKAIIMEe B OCHOBE pabOThl aTOMHO-CHJIOBOTO MHKPOCKOINA M 0a30BbIe
METO/Ibl HCCIIEA0BAHNUS pelibedha MOBEPXHOCTH.

. O6paboTKa pe3ynbTaToB U3MEPEHHUH, TIOyYSCHHBIX ¢ TIOMOIIBIO aTOMHO-CHUIIOBOIO MUKPOCKOTIA.
. dusnueckre 0CHOBBI ONITUYECKOW JUTOTpadHH.
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5. XuMu4eckoe ocaxjeHue U3 mapoBoi (assl.
6. dusnyeckue MPUHIHUILI HEMTOCEKYHIHOU Ja3epHOM absIHH.
7. TepMuueckoe U HEKTPOHHO-IIyYeBOE OCAKICHUE B BBICOKOM BaKyyMe.
8. KoyonaHblil cuHTE3 HAHOYACTHIL.

9. JTazepHast aOnsusl.

10. ®emTOCeKkyHIHAS JTa3epHAS A0MSIHSL.

11. MeToas! mosryyeHus: KpUCTAJUINYECKUX IBYMEPHBIX CTPYKTYP.

12. Dkcdonmmanust rpadena, IByMEPHBIX KPUCTAIIOB T€KCAarOHaILHOTO HUTpUAA Oopa, dSKcomuamnus
JMXaJTBKOTCHUIOB TIEPEXOIHBIX METAJLIOB.

[Tpumeps! 5K3aMEHAIIMOHHBIX OHJIETOB:

buner 1.

1. ®dusnueckue NPUHIUTBI PabOTHI AMEKTPOHHO-ITYYEBOTO JUTOrpada M METOIBI AIEKTPOHHO-ITy4eBOM
JTUTOTpadUH.

2. Komounuslii cunte3 HaHoyacTull. JIazepHas abmsuus. demMrocekyHIHas 1a3epHas aOusaiys.

buner 2.

1. ®usnveckre MPUHIUIIGI, JIEKAIIHNE B OCHOBE pabOThl aTOMHO-CHIIOBOTO MHKPOCKOINA W 0a30BbIC
METOJIbI UCCIIEIOBAHUS pebe(ha TOBEPXHOCTH.

2. MeTozp! TIONTyYeHUsT KPUCTAIUTMISCKUAX JIBYMEPHBIX CTPYKTYp. Dkchonmanus rpadena, TByMEpHBIX
KPHUCTAJUIOB TEKCArOHAILHOTO HUTpHIa 60pa, dKchomanus TuxaibKoreHUI0B EPEXOIHBIX METAILIOB.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH MpOBOIUTCS B ycTHOW Qopme mo Owuseram. B kaxjgom OuiieTe mNpencTaBICHO JBa
TeopeTuuecKux Bompoca. [Ipu nmpoBeneHnn sK3aMeHa odydaromemycs npenocrasisercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



