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PABOYAS ITPOTPAMMA JUCHHUIIINMHBI

Penmeenocmpyxmyphuiil ananus
Hanpaesnenue noocomosxu 11.04.04 Snexmponuka u HaHO21eKMPOHUKA
Ipoghuns: Inexmponuxa u Hanosnekmpornuxa (coemecmuo ¢ MAIY JIBO PAH)
Dopma nod2omosKku.: ouHas

PaGouas mporpamma coctaBieHa B COOTBETCTBUU € TpeOOBaHUAMU DedepanbHozo
20CY0apcmeenHo20 00pa308amenlbHO20 CMAHOapma no HanpaeIeHuo N0020MoBKU
11.04.04 Srnexmporuxa u HAHOINEKMPOHUKA, YMBEPHCOEHHO20 NpuKkazom Munobprayku
Poccuu

om 22 ceHT0ps 2017_2. M 959 | OC JAB®Y, ymeepoicoennoco
om 20 2 Mo

PaGouass nporpamma oOcyXJeHa Ha 3aceJaHuMW JenapramMeHTa oOumed u
AKCIEpUMEHTaTbHON (pu3uku, mpoTokoi Ne 5 ot «28» despans 2023 r.

1.0. JUPEKTOpa JenapTaMeHTa oOIlIel 1 SKCIIEPUMEHTATbHON (PU3UKU: KaH/. XUM. HayK,
noueHt Kopoueniie B.B.

Cocrautenu: A.¢.-m.H. ['ankun H.I'.
BrnaguBocTok

2023



Ob6opoTtHast cTopoHa TUTY/IbHOTO Jucta PIT/]

1. Pabouas npoz2pamma nepecmompeHa Ha 3aced0aHuu
JenapmameHma obuwieli u akcnepumeHmanbHoU U3UKU U ymeepHOeHa Ha
3acedaHuu [fenapmameHma obweli U 3KcnepumMeHmMasnbHOU (U3UKU,

npomokosn om «»
2022.Ne

2. Pabouas npozpamma nepecmompeHa Ha 3acedaHuu
JenapmameHma obuwieli u akcnepumeHmanbHoU U3UKU U ymeepx0eHa Ha
3acedaHuu [fenapmameHma obweli U 3KcnepumeHmManbHOU (U3UKU,

npomokosn om «»
2022.Ne

3. Pabouas npoz2pamma nepecMmompeHa Ha 3acedaHuu
JdenapmameHma obuwjeli u akcnepumeHmMansbHoU U3UKU U ymeepHoOeHa Ha
3acedaHuu [fenapmameHma obweli u 3KcnepumMeHManbHOU U3UKU,

MPOMOoKosan om «»
2022.No

4, Paboyas npoz2pamma nepecMmompeHa Ha 3a0ced0aHuu
JenapmameHma obuwieli u akcnepumeHmanbHoU U3UKU U ymeepHOeHa Ha
3acedaHuu [fenapmameHma obweli u 3KcnepumMeHManbHOU uU3UKU,

MPOMoKosan om «»
2022.No

5. Pabouas npoz2pamma nepecmompeHa Ha 3acedaHuu
JenapmameHma obuwieli u akcnepumeHmanbHoU U3UKU U ymeepHo0eHa Ha
3acedaHuu [fenapmameHma obuweli u 3KcnepumeHmManbHOU (U3UKU,

NpomoKoa om «»
2022.Ne



AHHOTAUMS JUCHUILTHHBI
"PeHTreHOCTPYKTYPHbIil aHau3"

VYyeOHast gucuuruimHa «PeHTreHOCTpYKTYpHBIM aHalu3» MpeaHa3HaueHa
Uit MaructpaHToB 1 Kypca wmaructpatypel  11.04.04 DOnektpoHuka u
HAHORJIEKTPOHUKA, MATUCTEPCKON MPOrpamMMbl « DJIEKTPOHUKA U HAHODJIEKTPOHHUKA
(coBmectHo ¢ MAITY JIBO PAH)».

HuciuninHa «PeHTreHOCTpYKTYpHBIA aHaau3» BXOIUT B OOA3aTENbHYIO
yacTh OJoka JucHMIUIMH — oOpaszoBarenbHOM  mporpammbl  (51.0.04.02),
peamuszyercss Ha | Kypce, B 2 cemecTpe, 3aBepuiaercs 3adetoM. OOmas
TPYJAOEMKOCTh OCBOCHMS AUCIUILINHBI cocTaBisieT 4 3.E. (144 yaca). Y4yeOHBIM
IJIAHOM MPETyCMOTPEHBI JICKIIMOHHBIE 3aHATHs (36 yac.), MpaKTUYECKUE 3aHITUS
(18 gac.), camocrositenpHast pabota crynenta (90 gac.), 3a4eT.

S3bIK peanu3anuy — pyCCKUM.
Heab u3zydeHus: AUCHUIUIMHBI. AaTh MNpPEJCTaBIeHUE O (PYHJIAMEHTaJIbHBIX

bu3MYecKuX TMpoleccax, JeKalluX B OCHOBE PEHTIECHOCTPYKTYPHOT'O aHAJM3a,
paccMOTpPETh TPUHIMIN ACHCTBUSA, OCOOCHHOCTH KOHCTPYKIMM, TpeOOBaHUS K
aKTUBHBIM MaTepuajgaM M  dJIeMEHTaM, BO3MOXXHOCTH U  TEXHHYECKHE
XapaKTEPUCTUKA TPUOOPOB U YCTPONCTB PEHTTEHOCTPYKTYPHOTO aHAJM3a,
MOATOTOBUTH OYYIIMX CICIIUATUCTOB K TPAMOTHOMY MX MPUMEHEHUIO.

e 3agaum:

e Jlatb  mpencTaBI€HHE ~ CTYJIEHTaM O  TCOPETUYECKHX  OCHOBAX
T PaKIIMOHHBIX METOIOB aHAIH3a CTPYKTYD.

e (O3HAaKOMHUTH CTYJACHTOB C BHJaMHU JTU(PAKIIMOHHBIX METOAOB, H3YYHUTh
0COOEHHOCTH UX (PYHKITMOHUPOBAHUSI.

o [lompoOHO U3Y4YHTH AUQPPAKIIUIO MENJIEHHBIX W OBICTPHIX DJIEKTPOHOB,
PEHTTEHOBCKYIO TUDPAKITHIO.

e (OOy4uTh CTYJICHTOB TEOPUH pacdeTa TUPPAKITMOHHBIX N300paKECHHA.

e 3akpenuTh TMOJYYCHHBIC 3HAHWS C TOMOIIBIO TPEHUPOBKH pactIndpoBKU
peanbHBIX AUGPAKIIMOHHBIX N300PaKCHU.
B pesynbrare wu3ydeHWs JaHHOW JUCHMIUIMHBI Yy  OOyYaromuxcs

dbopmupyeTcs cienyromne oomenpodecCnoHaTbHbIE KOMIIETEHITUN:



HanmenoBanue
KATeropum (rpymnmnbl)
oo0menpodgeccuoHaIb

HBIX KOMIIEeTeHIH

Kon n HaumeHoBaHue
o0menpodeccuoHAILHOI
KOMIICTCHIINH

Koa n HauMeHoBaHNe MHIMKATOPA
JOCTHKEeHHsI 001IenpodeccHOHATbHON
KOMIIeTeHIIM U

Haquoe MBIIIJICHUEC

OIIK-1 Cniocoben
[PEICTaBISITh COBPEMECHHYIO
HAYYHYIO KapTUHY MHpa,
BBISIBIISATH
©€CTECTBCHHOHAYYHYIO
CYIITHOCTH MPOOIIEM,
onpenenats mytn ux pernennus [OITK-1.3 npuMeHseT HaBBIKK TEOPETUIECKOTO U
1 O1IeHUBATh 3 (HEKTHBHOCTh PKCIEPUMEHTAIHHOTO UCCIIEIOBAHUS OOBEKTOB
CIIeTaHHOTO BBIOOpA

OIIK-1.1 nemoHCTpHpYET 3HAHUE MTOHATHHHOTO
amnmapara 3JeKTPOHUKH U HAHODJIEKTPOHUKU
OIIK-1.2 ocyriecTBIIsI€T CUCTEMATU3ALIHIO
Hay4HO-TEXHUYECKON HHPOPMAIHH 110
MccieyeMoit mpoOieMe ¢ NCI0Ib30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH

mpodeccnoHaTLHOM NeATETPHOCTH, B TOM YHCIIE
B HOBOM MJIM HE3HAKOMOMU cpejie U B

MEN TUACTINOOAHANLTOM KEOHTOALCTE

UccnenoBaTrenbckas
NEATEILHOCTD

[paboThI

OIIK-2 Crioco6en npumensts [OIIK-2.1 meMOHCTpHpYET 3HaHHE METOI0B
COBpEMEHHBIE METO/IbI
MCCIIeI0BaHMs, IPEACTABISATh [COBPEMEHHBIX METOI0B UCCIICIOBAHNUS ISt
M apryMEHTHUPOBAHO 3aIIUIIATHPEIICHUS MPO(EeCCHOHANBHBIX 3a/1a4

[PE3yJIBTATHI BBIMIOJTHCHHON

CHHTE3a W UCCJICI0BAaHMUS MOJIEIIEH,

OITK-2.2 000CHOBBIBACT BEIOOP METOJIOB
MCCIICIOBAHMS JJISl PEIICHUS

PO eCCUOHANBHBIX 33124, B TOM YHCIIC
METOZOB MOJYJISIIUHU TAPAMETPOB ONTHYCCKOTO
M3JTYYCHUS, PACIPOCTPAHSIONIETOCS B
BOJIOKOHHOM CBETOBO/IC, IPUMEHICMBIX JIJIS

mAcTNAATIIG RNMANUTATLHLIY TNANANARARATATIATL

Kon 1 nanmeHoBaHME MHAUKATOPA
NOCTHIKEHUSA KOMIIETEHI[NU

HanmenoBanue noka3aresns OICHUBAHUS
(pe3ynbpTata 0OydeHHs O AUCIHUILIMHE)

OIIK-1.1 nemMoHCTpUpYET 3HAHUE
MOHATUIHOTO anmnapara 1eKTPOHUKU U
HAHOIEKTPOHUKU

3uaem NOHATHHHBIN anmapaTr JJCKTPOHUKU U HAHOJJICKTPOHHUKH,
MaTCMaTUYCCKHUC, €CTCCTBCHHOHAYYHBIC u CoqraJIbHO-
O9KOHOMHYCCKHUEC METOAbLI AJIs1 MCIIOJIb30BaHHUS B HpO(beCCHOHaHbHOﬁ
JACATCIbHOCTHU

Ymeem MpeACTaBJIATb COBPEMCHHYIO HAYUYHYIO KapTHUHY IJIS OIIUCAHU
Ha6H}0,I[aeMBIX SIBICHUH B HaHOJJICKTPOHUKC

Braoeem naBbikamu KOMMYHHUKAIIUN U MPE3CHTAINHU HAYYHBIX
I/ICCIIC,Z[OBaHI/Iﬁ B o0nacTu OJICKTPOHUKH U HAHODJICKTPOHUKH

OIIK-1.2 ocymiecTBisieT
CHCTeMaTH3aIUI0 HAYYHO-TEXHUUECKON
“HPOPMAIINH TI0 HCCIETyeMOH
npo0biieMe ¢ UCTIOIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOT UM

3naem MeTOBI M CIIOCOOBI CUCTEMATH3AIMHI HAYYHO-TEXHUIECKON
nH(GOPMAIINY TI0 UCCIIeTyeMOU IpobiieMe

Ymeem npuMeHATh KOMITBIOTEPHBIE TEXHOJIOTHH ISl CHCTEMATH3AINH
HAyYHO-TEXHUIECKOH HH(OpMAIH

Bnadeem naBbIkaMu BBISIBIICHHS] €CTECTBEHHOHAYYHOW CYIIIHOCTH
npo0JieM, ompeeNieHus MyTel UX pemeHus U oneHkn () HEeKTUBHOCTH
CIICIAaHHOTO BBIOOpA

OIIK-1.3 nmpuMeHseT HaBBIKH
TEOPETUIECKOTO U IKCIIEPUMEHTATIHLHOTO
HCCIEI0BaHUSI OOBEKTOB
npoQeCCUOHANBHOM JeSITEIBHOCTH, B
TOM YHCJIE B HOBOH MJIA HE3HAKOMOM
cpelie ¥ B MEXKTUCIUILTMHAPHOM
KOHTCKCTE

3naem meTo b1 TCOPETUICCKOTO U DOKCIICPUMEHTAIIBHOTO
HUCCIICOOBAHUA

Ymeem NPUMEHATH MCTOJAbI TCOPETUUCCKOTO U OKCIICPUMCHTAJILHOT'O
aHaJin3a UCCICAYCMbIX OG’LCKTOB, B TOM 4YHCJI€ B HOBOM WJIH
HE3HAKOMOM CpeaAc U B MCIKAUCHUIITIMHAPDHOM KOHTCKCTC

Brnaodeem HaBbIkaMu TEOPETUUYCCKOI'O U OKCIICPUMECHTAJILHOT'O
HUCCICOAOBAHUA U OLICHKH S(b(beKTI/IBHOCTI/I BLI6paHHOFO METoaa

OIIK-2.1 neMOHCTpHUpYET 3HaHUE
METOJIOB CHTE3a U UCCIICA0BAHUS
Mojienelt, COBpEMEHHbBIX METOA0B
WCCIIEJOBAHMS IS PEIICHHS
po¢eCCHOHATBHBIX 3a1a4

3naem METOAbI CUHTE3a U UCCJICJOBAHUA MOZIeﬂeﬁ, H€06XOHI/IMLI€
JJIA peIICHU A HpO(i)eCCI/IOHaJILHLIX 3ajga4d

Yueem paccMaTpuBaTh BO3MOKHBIC BAPUAHTBI CUHTE3a U
HUCCICOOBaHUA Moz(eneﬁ, OICHUBAsA UX TOCTOMHCTBA U HCOOCTATKHU

Braoeem naBbIkaMHu UCIIOJIb30BAHUS COBPEMEHHBIX MECTOJ0B
HUCCICOOBaHMA, HeO6XOI[I/IMI>IX JJIA pCIICHUA MOCTaBJICHHON 3a7auu

OIIK-2.2 060CHOBBIBAET BBIOOD
METOJIOB UCCIICJIOBAHUS [Isl PEIICHHUs

3naem MECTOABI UCCIIEA0OBAHUA I PECIICHUSA ITOCTABJICHHBIX
OKCIICPUMEHTAJIBHBIX U TCOPECTUYCCKUX 3a1avd




KOZ[ 1 HAMMCHOBAHHUC MHAUKATOpPA
JOCTHXKCHUA KOMIICTCHIIUN

HanMmeHnoBaHue noka3aTens OleHUBAHUS
(pe3ynpTaTa 0Oy4eHHS 110 TUCIIUILTAHE)

npo(heCcCHOHABHBIX 3a/1a4, B TOM YHCIIE
METOJIOB MOAYJISIIIAM TTAPaMETPOB
ONITHYECKOTO U3ITYICHHUS,
PacIpOCTPAHSIOIETOCS B BOJIOKOHHOM
CBETOBO/IE, TPUMEHSAEMBIX JUIS
MOCTPOEHHS HU3MEPHUTEIBHBIX
npeoOpa3oBareiei.

Yumeem BoIOMpATH IOIXOAIIHMA TS TPO(ecCHOHAIBHOM 3a1auu
METOJ HCCIICOBAHS, B TOM YHCJIE METOIBI MOIYJISIIIH apaMeTPOB
ONTHYECKOTO M3ITyYSHHS, PaCIPOCTPAHAIONINECS B BOJIOKOHHOM
CBETOBO/JIE, MPUMEHSIEMBbIE JIJIsl IOCTPOSHUS U3MEPUTETBHBIX
npeoOpa3opareneit

Brnaodeem HaBbIkaMu 000CHOBAHHOIO MPUMCHCHUSA MMOAXOAAIIUX
COBPEMCHHBLIX METOJ0B UCCICAOBAHUSA, B TOM YUCJIC IPUMCHIACMBIX
JJIA TOCTPOCHUSA USMCPUTECIIbHBIX npe06pa3OBaTeneI71, IIpu 5TOM
OLCHUBAHUA UX NOCTOMHCTBA U HCAOCTATKH

OIIK-2.3 ananusupyer
podecCHOHANBHYIO HH(pOpMAIHIio,
000CHOBBIBAET BEIBOJBI, IPE/ICTABIISAET
€e B BUJIE aHAIUTHYECKUX 0030pOB H
apryMEHTHPOBAHO 3alTHIIACT
Pe3yIBTATHI BEITIOIHEHHON paOOTHI.

3Haem OCHOBHBIC MPUHIUIIBI, METOJIBI U CPEJICTBA AHAIN3A
npodeCCHOHANBHOM HH(OPMAIINH, BHIICICHHS B HEH TJIABHOTO,
CTPYKTYpPHPOBaHHUs, OPOPMIICHHS U MIPEICTABICHNUS €€ B BUIC
AHATMTHYECKUX 0030pOB

Ymeem apryMeHTHPOBAHO 3alIMIIATh PE3YJIbTATHI BHIIOIHEHHON
paboThI, B TOM YHCIIE CICTaHHON HA OCHOBE aHaJn3a
npodeccruoHabHON HHpOpMAaIIHI

Bradeem naBpIKaM¥ TIPEICTABICHIUS aHATUTHYECKOW HHPOPMALINH,
MTOJTyYICHHBIX BBIBOJIOB M PE3YJIBTATOB, OCYIIECTBICHHS 0030pa

2. Tpymo€MKOCTh JUCITUTUTHHBI U BUJIOB YUSOHBIX 3aHITHH MO JUCITUTIINHE

OO6m1ast TpyJ0€MKOCTh AUCITUIUIMHBI COCTaBIsieT 4 3auéTHble equHUILl 144

aKaJeMHYCCKHX Yaca).

(1 3ayeTHas eqMHUIIA COOTBETCTBYET 36 akaJeMHUUYECKUM YacaM)

Bunamu ydeOHBIX 3aHATH M pabOTHl 00ydYaromerocs MO JIUCHUIUIMHE

SIBJISTIOTCS
Ob6o3HaueHue Bunpl yaeOHBIX 3aHATHN U pabOTHI 00y4aroLIerocs
Jlex Jlexuun
ITp [IpakTrueckue 3aHsATHS
CP CamocrodrenbHas paboTa 00y4aronerocs B NepuoJi TEOPETUIECKOro 00ydeHus

®opma 00ydeHus: — OUHasl.

CrpykTypa JUCUUIIINHBL:

KonuuectBo yacoB mo Bugam
y4eOHBIX 3aHATHIA U PAOOTHI
o
00y4JaroIerocs do
HaumenoBanue pasnena § MALLL PMbI .
Ne S IIPOMEKYTOUYHOH|
JUCLIUILINHBI S a
O S a. 5 aTTecTaluu
=
=
Pazgen |. O6mue
1 | cBenenus o qudpakuu u 9 6 - 20 YO-1; I1P-15
Kpuctayuorpaduu
2 | Pazmen Il. [ludpaxius 18 8 30 YO-1; I1P-15




OBICTPBIX AJICKTPOHOB -

Paznen I1l. Audpakius

3 | ME/UICHHBIX SIICKTPOHOB 12 10 40 VO-1; TIP-15
U PEHTIEHOBCKas -
mudpakims
Hroro: 34| 90

I. CTPYKTYPA U COAEP) KAHUE TEOPETUYECKOM YACTHU KYPCA
JleknnoHHbIe 3aHsATHSA (36 yac.)

. CTPYKTYPA U COJIEP)KXAHUE TEOPETUYECKOW YACTH
KYPCA - nekuuu (36 4.)

Pazjnea |. O6mue cBenenns o nudpakuuu u kpucrauiorpaduu (6 yac.)

Tema 1. Teoperuueckune ocHOBBI Juppakumu. (4 4.)

Hudpakuus cBera. UaTepdepeHiys cBeTOBbIX BOJH. 30HbI Ppenend. Judpaxuus
OT Kpyrjioro orsepcrud. Hudpakuus ot kpyrioro aucka. Judpakuus ot mienu.
HNudpakunonnas pemierka. Judpaxius peHTTeHOBCKUX JTyuel B KPUCTAJLIE.

Tema 2. DjieMeHTBbI KpucTaLIorpaduu. (2 4.)

Nunexcsl Munnepa. [lonsarue obpatHoii peretku. CBolicTBa 00paTHOM pPEIIETKU.
[ToBepxHOCTHBIE pelIETKH. HU3KOMHIEKCHBIE M BBICOKOMHAECKCHBIE IIIOCKOCTH.
IToBepXHOCTHAss PEKOHCTPYKLMS IOBEPXHOCTH. MaTpruuHas 3aluch W 3aIuCh
Byna.

Pazpnen |1. Indppaxums Ob1cTpbIX 3J1eKTPOHOB (18 vac.)

Tema 3. Koncrpykuusi MmeToga nudpakiuuu ObicTpbIX JiekTpoHoB (ABJ). (6
4.)

Anmnaparypa JIb3. YCTpoHCTBO 21IEKTPOHHOM NyIIKHA. PUiabTpanuus Mo SHEPTHH.
Ocobennoctu nmpumeHenus Jb03.

Tema 4. I'eomeTrpuueckne ocodoennoctu kaptu AbJ (6 4.)

KmroueBast uaes audpakiuu. I[loctpoenue OBanmpaa mis JBD. Jlays 30HBI B
kaptuHax JIb3. Kapruner [IBD ot pemerok ¢ 6asucom. [lonockl Ha kapTHHaX
JBb3. HekorepentHoe paccesHue. HaxoxieHre napamerpa peieTku

Tema 5. Peanbuble kapTunbl B3 (6 4.)

NneanbHble rnagkue NOBEPXHOCTH. BUllMHaIbHBIE TOBEpXHOCTU. [loBEepXxHOCTH €
yHOPSAI0YCHHBIMU OCTpoBKaMu. Judpakius Ha npocBeT. JIMHa KOTepeHTHOCTH.
PasynopsnoueHHbie BOKPYT BBIJICIICHHOM OCH KpucTaiUibl. [IceBmoomHoMepHbie
KPUCTaJUIbI.

Pazgen |ll. qudpakuusi MeAJIeHHBIX 3JEKTPOHOB M PEHTICHOBCKAaf
audpaxuus (12 gac.)



Tema 6. Indpaxuus Mea1eHHBIX 3J1eKTPOHOB (JIMD). (6 4.)

®usznueckne ocHOBbl Mmerona JIMD. KoncTpykumsi u  mnapamerpsl  JIMDO.
[Toctpoenne OBanpaa. JIMD Ha aByMepHoil pemerke. JIMD Ha TpexMepHOU
pemetke. Bnusnue nedexkToB Ha kapTuHbl [IMD. BiusHue TEMIOBBIX KoJieOaHUM
aTOMOB.

Tema 7. Pentrenosckasi nuppaxuus (P). (6 4.)

OOmue cBOWCTBa PEHTICHOBCKHUX Jiyued. MCTOUHHMKM PEHTICHOBCKHUX JIydew.
Koncrpykimonnsie  ocobennoctu  PJ[.  Tlpumenenuwe.  ['eomerpuyeckue
ocobennoctu kaptuH PJI. Peanburie kaptunsl PJl. Pertrenorpaduueckuii anamms.
HNuTepnperanus MOPOIIKOBBIX THATPAMM.

Il. CTPYKTYPA U COJAEPXKAHUE IMMPAKTUYECKOMN YACTHU KYPCA
U CAMOCTOSTEJBHOM PABOThHI

IIpakTuuyeckue padorsl (18 uac.)

IpakTuyeckas padoraNel. Pacuet nzodpaxkenus JIbD ot mosepxuoctu Si(111)
u Si(100). (4 u.)

IMpakTuyeckas padoraNe2. Pacuet uzobpaxenus JIbD Ha oTpakeHUe OT
AMMUTAKCUATBLHOM IIJICHKH. (2 4.)

IIpakTuyeckas padora Ne 3 Pacuet nzoOpaxenus J[bD Ha mpocBeT oT
AMMUTAKCHAIBLHOM IIJICHKH. (2 4.)

IIpakTuyeckas padora Ne 4 Pacuet nuzoOpaxenust JIMD oT noBepXHOCTHON
¢a3bl HA KpeMHUU. (2 4.)

IIpakTuyeckas padora Ne 5 Pacuer uzoOpaxenus: JIM3 ot snuTakcHaIbHON
TUTCHKH. (2 4.)

IIpakTnueckas padora Ne 6 Pacuer peHTreHorpammesl. (4 4.)

IIpakTuyeckas padora Ne 7 Pacuer yrioBoro cnekrpa P/I. (2 4.)

3ajanus 11 CaMOCTOSITEIbHOM PadoThI

Tpebosanusa: llocne KaxIoW MpaKTAUYECKOW paboThl oOOydaroeMycs
HEOOXOJMMO PEIIUTh CAMOCTOSITEIBHO HECKOIBKO 3a7[a4 U CAATh UX Ha MPOBEPKY
nepes CeayoNeil IpakTUIecKoil paboTo.

CamocrositesibHas paGora Nel. Pacuer wusoOpaxkenus JBJ or
HEeM3BeCTHOM NMOI0KKU. OnpenesieHne MaTepUaJIa MOAT0KKH.

Crynentam paetcss kanuOpoBouHoe wuzoOpaxenue JIbD oT wu3BecTHOM
noBepxHoctH, Hampumep, Si(111) ¥ HECKONIbKO H300paKCHHH OT MOBEPXHOCTH
HEU3BECTHOM MOJIOKKH, TMOJYYEHHBIX MPU Pa3IUYHBIX a3UMYyTAJIbHBIX YIJIax.
Heo0xoaMO BOCCTaHOBUTH THUIl KPUCTAIUIMYECKON PpEIIETKM HAa HEU3BECTHOM



MOBEPXHOCTH, BBISICHUTh €€ CUMMETPHUIO U ONpenesuTh napamerp pemeTtku. [lo
MOJIYYeHHBIM JaHHBIM HY>KHO MPEATNOJI0XKUTh C MOBEPXHOCThIO KAKOro MaTepuana
CTYJIEHT UMEET JIEJO.

CamocrositesibHasi padora Ne2. Pacuer wusoOpaxenus JbD or
HEM3BECTHOM MUTAKCHAIBHON I1eHKU. Onpeae/ieHHe MaTeprasa MJeHKH.

CryneHtam Jnaercss KanuOpoBoyHoe wuzoOpaxkenue J[IbD ot wu3BectHOM
noBepxHocTH, Hampumep, Si(111) ¥ HECKONBKO H300paKCHHH OT MOBEPXHOCTH
HEU3BECTHOM IUICHKH, TMOJYYEHHBIX NPH Pa3IUYHBIX a3UMYTAJIbHBIX YIJIaX.
HeobxoaumMo BOCCTaHOBUTH THUI KPHUCTALIMYECKON PEMICTKH Ha HEM3BECTHOU
MOBEPXHOCTH, BBIICHUTh €€ CUMMETPHUIO U OMNpeNesuTh napamerp pemeTtku. [lo
MOJYYEHHBIM JAHHBIM HYKHO MPENOJIOKUTh C IUIEHKOM Kakoro Marepualia
CTYJEHT UMEET JIEJIO.

CamocrosTenbHas padora Ne3. Pacuer u3zo0paxenus /B3I Ha mpocBer
OT HeM3BECTHOM MUTAKCUAJIBLHOM TUIeHKH. OnpeneieHue MaTepuasia MJIeHKH.

CryneHtam Jnaetcst KanuOpoBoyHoe wuzoOpaxkenue JIbD ot wu3BecTtHOMU
noBepxHocTH, Hampumep, Si(111) W HeCKOJIbKO H300pa)KCHH Ha IMPOCBET OT
HEU3BECTHOM TUICHKM, TOJYYEHHBIX TIPU Pa3IUYHbIX a3UMYTAJbHBIX YIJIaX.
Heo0xoauMO BOCCTaHOBUTH THUI KPUCTAIMYECKON pEIIETKH Ha HEU3BECTHOM
MOBEPXHOCTH, BBICHUTH €€ CUMMETPHUIO M OMNpeNeuTh napamerp pemeTtku. [lo
MOJYYEHHBIM JAHHBIM HYKHO TMPEINOJIOKUTh C IUICHKOW Kakoro marepualia
CTYJEHT UMEET JEJIO.

CamocrosTenbHas pabora Ne4 Pacuer wu3oOpaxkenus MDD ot
NOBEPXHOCTHOM (pa3bl HA KPEMHUHU.

Crynentam paercs kanuOpoBouHoe u3o0paxkenue JIMD oT u3BecTHOH
noBepxHocTH, Hanpumep, Si(111) u Heckonbko u300paxkenuit JMD ot
HEU3BECTHOM MOBEPXHOCTHOM (Pa3bl, MOIYUEHHBIX MPHU PANTUUYHBIX a3UMYTaIbHBIX
yraax. Heo0XoauMo BOCCTaHOBUTH THUI KPUCTAIUIMYECKOM PEIIETKH HEU3BECTHOU
MOBEPXHOCTHOM (ha3bl, BBISICHUTH €€ CHUMMETPUIO U OINPEACTUTh MapameTp
pemietku. [lo mosy4eHHBIM JAHHBIM HYXXHO MPEINOJIOKUTH C TJIEHKOW Kakoro
MaTepuana CTyJAeHT UMEET JIEIO.

CamocrositeibHast paGora NeS Pacuer wusoOpaxkenuss M3 ot
HEM3BECTHOM IMUTAKCHAIBbHOM MJIEHKHA HA KPEMHHUU.

Cryagentam maercss kanmuOpoBouHOe wu300paxkeHne JIMD oT u3BeCTHOM
noBepxHoctd, Hampumep, Si(111) wu Heckonbko u300pakenuit MDD ot
HEU3BECTHOM TUICHKH, TOJYYCHHBIX NPHU PA3IUYHBIX a3UMYyTAJIbHBIX yIjax.
HeobxoaumMo BOCCTAaHOBUTH THUN KPUCTAIUIMYECKOM pPEIIETKH HEU3BECTHOU
AIUTAKCUAJILHON TUICHKH, BBISICHUTH €€ CUMMETPUIO U ONpPENeNUTh NapameTp
pemietku. [lo MoOSydYeHHBIM JAHHBIM HYKHO MNPEANOJIOKUTH C IUICHKON Kakoro
Martepuana CTyJAeHT UMEET JIEIO.

CamocrosiTenbHast padota Ne6 Pacuer peHTreHOrpaMMal.

CryzaeHTam JaeTcsi HECKOJIbKO PEHTIE€HOIPAMM OT HEM3BECTHOI'O KpHUCTAJLIA,
MOJIYYCHHBIX B  pa3IMYHBIX KpUCTauiorpaduueckux HampaBieHusix. Ha
pEHTreHorpaMMax yKa3aH MaciiTaOHbIN oTpe3ok. Heo6xoauMo BOCCTaHOBUTD THIIT
KPUCTAJUIMYECKON PEUIETKH HEU3BECTHOW 3MUTAKCUAIBHOM IUIEHKH, BBISICHUTH €€
CUMMETPHIO U ONPENEIUTh MapaMeTp pemeTku. [1o moaydyeHHbIM TaHHBIM HY>KHO



MPEANOJIOKUTH C KPUCTAINIOM KaKOro MaTepuaia CTyJIeHT UMEET JEJO.
CamocrosiTtesibHasi padora Ne7 Pacyer yrijioBoro crnekrpa.
CryaeHTam pgaeTcsi YIJIOBOW CIEKTP OT HEU3BECTHOro Kpucramia. Ha

YIJIOBOM CHEKTPE YKa3aHbl

HCKOTOPBLIC IIMKH, HO OCTAJILHBIC HCH3BCCTHLI.

HCO6XO,HI/IMO INPOMHAUIHUPOBATE HECU3BCCTHBIC MUKW W I10 IMOJIYUYCHHBIM AJAaHHBIM
HY>XHO IIPCAIOJJIOXHUTb C KPUCTAIJIOM KaKOI'0 MaT€puralia CTyACHT UMCCT ACJIO.

YYEBHO-METOANYECKOE

OBECIIEYEHHUE

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4yeOHO-MeTOUYECKOE

obOecreyeHue

00yJaronmxcst Mo AUCIUTUTHHE BKIIOYAET B CEOs:
- TIaH-TpaUK BBITOJHEHHUS CAMOCTOSTEIBPHOM pabOThI MO JUCIUILUIMHE, B

TOM YHCJIE IPUMEPHBIC HOPMBI BpEMEHH Ha BBITTOJIHEHHUE 110 KOXKIOMY 3a/IaHUIO;

U 0hOpPMIICHHIO  PE3yJIbTaTOB

- TpeOoBaHus

K IpcacTaBJICHUIO

CaMOCTOATEILHON pabOTHI;
- KPUTEPUU OIICHKU BBITIOJIHEHUSI CAMOCTOSI TEIbHOM PaOOTHI.

CaMOCTOATEIBLHON

paboThI

Ilnan-rpa¢guk BbINOJTHEHUS CAMOCTOATEILHON PadoThI 0 IMCUUILIIMHE

Ne Hara/cpoxkn Bun camocrositesqibnoil | [IpumepHbie ®opmMa KOHTPOJIS
n/n BbINOJIHEHHU S padoTsbI HOPMBI
BpeMeHHU Ha
BBINOJTHEHH

1 | 1-2 menenu Homamrnaee 3aganue 1 10 gac. [TP-15 (pabouast TeTpanp)
cemecTpa YO-1 (cobecenoBanue)

2 | 3-4 nepenu JlomamHee 3ananue 2. 10 yac. I1P-15 (pabouast TeTpanp),
cemecTpa YO-1 (cobecenoBanme)

3 | 5-6 Hegenn Homamrnaee 3aganue 3 10 gac. [TP-15 (pabouas TeTpanp)
cemMecTpa YO-1 (cobecenoBanue)

4 | 7-8 Henenmn Howmaraee 3aganue 4. 10 gac. [TP-15 (pabouas TeTpanp),
cemMecTpa YO-1 (cobecenoBanue)

5 | 9-10 venenu Homamnraee 3aganue 5 10 gac. [TP-15 (pabouast TeTpanp)
cemMecTpa YO-1 (cobecenoBanue)

6 | 11-12 negens Howmaraee 3aganue 6. 10 gac [TP-15 (pabouas TeTpanp),
cemMecTpa YO-1 (cobecenoBanue)

7 | 13-14 nepennu Jomamraee 3aganue 7 10 gac. [TP-15 (pabouast TeTpanp)
cemecTpa YO-1 (cobecenoBanue)

9 | 15-18 Henenu [ToaroToBka k 3a4eTy 20 ygac. 3auer
ceMecTpa

Utoro: 90 yac.

PexoMeHnganum 1o caMmocTosiTe/IbHOM padoTe CTy1eHTOB
IInanuposanue u opeanuzayus 6pemenu, OMEeOeHHO20 HA BbINOJHEHUE




3a0aHUll CAMOCMOAMenNbHOU pabdomai.

N3yuuB rpaduk BHIIIOJIHEHUS] CAMOCTOATENbHBIX padOT, CIeIyET MPaBUIBLHO
e€¢ opraHu3oBaTb. PEKOMEHIyeTCs HW3YYUThb CTPYKTYpYy KaXIOro 3ajaHus,
o0paTuTh BHUMAaHHME Ha TIpauK BBITOJHEHHUS PabOT, OTYETHOCTh MO KaXKIOMY
3aIaHUI0 TIPEOCTABIISIETCA B MOCIIEIHIO HEJEN0 corjlacHo rpaduky. OOpatuth
BHUMAaHHE, YTO UTOTU CAMOCTOSITEIbHOM paOOThl BIUSAIOT HA OKOHYATEJIbHYIO
OTICHKY 1o UTOTaM
OCBOCHHS YU4EOHOU TUCIIUTITUHBI.

Paboma ¢ numepamypoii.

[Ipu BhIMONHEHWM psfa 3amaHuii TpeOyeTcss paboTarh € JTUTEPaATypOM.
Pexomenmyercs MCmonb30BaTh pa3aIudHbIe BO3MOXKHOCTH paOOThI C JTUTEPATYPOU:
douapl HayuHoi OubOmmorekn JIB®DY (http://www.dvfu.ru/library/) u apyrux
BEIyIIUX BY30B CTPAHbI, a TaKXe JOCTYMHBIX [JI1 WCIOJIb30BAHHS HAYYHO-
OMOJIMOTEUHBIX CUCTEM.

MeToanyeckue PpeKOMEHJAAUMH 10 BbINOJHCHUIO 3aJaHuil s
CaMOCTOAITE/IbHOM PA0OTHI U KPUTEPHHU OLICHKH.

JlomaniHue 3aaHusi 1 METOJIMUECKUE PEKOMEHAIIMU 1JISI CAMOCTOSTENIbHOM
paboThl 0O0ECTIEUNBAIOT MOJATOTOBKY CTYJEHTOB K 3a4€Ty U TPEHUPYIOT UX HABBIKH
pereHus: mpakTudeckux 3anad. Kaxkmoe pomaiiHee 3ajaHue BKIIOYAeT B ceOs
pelleHne OJHOW 3aJaud, TEOPHUs MJi1 PEIICHUsT KOTOPOW paccMaTpUBaeTCs Ha
JEKIUSAX W MPAKTUYECKHX 3aHATUAX. llepen Tem, kak NPUCTYNUTh K PELICHUIO
3a/lay, PEKOMEHAYETCS O3HAKOMHUTHCS C TEOPETUYECKHMM MaTepualioM Yy4eOHOMU
JUTEepaTypbl MO TEME JIOMAIlHUX 3ajlady. Takke CTYyACHThl MOTYT IEpPEUUTaATh
KOHCIIEKT JIeKIui. Jlake ecnu 3amayy He yJAeTcsi PEelIMTh 10 KOHLA, MOKHO
OTPa3UTh XOJ MBICIICH WJIA YACTh PEUICHUS 3aJa4u.

TpeOoBanusas K nmpeACTaBJIeHUI0 HW  O(GOPMJICHHI0O Ppe3yJbTATOB
CAMOCTOAITeIbHOI PadoThI

Pe3ynbTaThl caMOCTOSITENBHOM pabOThI OTPAXKAIOTCS B IOMAIIIHUX paboTax.

K mpencraBnennio u opOpMIICHHIO JOMAIIHUX 3aJaHUM TPEAbSIBIISIOTCS
CeayIoIIe TpeOOBaHNS.

JloMamraue 3aJaHusl JOJKHBI OBITh BBITIOJIHCHBI TUCHBbMEHHO Ha OTJIEIIBHBIX
auctax. Ha KaxkIoM JIMCTE yKa3bIBa€TCs HOMEp JOMAIIHEro 3aJaHusi, TpYyIa,
®.1N.0. cryaenra. [loMaiiHee 3ajlaHMe COCTOMT U3 pelieHus 3agad. [ns xkaxmoi
3a7]a4M yKa3bIBA€TCS TO, UTO JIAHO, U YTO HYKHO HaWTH. PelieHue 3anad JOHKHO
CONPOBOXIATHCS YETKO MW IOHSITHO BBICTPOCHHOM JIOTHYECKOW IIEMOYKOU
paccyxaeHuid wnd BbluuciaeHuil. [lpy HEoOXOAMMOCTH HYKHO NPUBOAMTH
rpaguvecKrue MaTeprabl, YePTEKN U CXeMbl. MOKHO MCTIOJIb30BaTh MMPUHTED JJIS
pacrieyatku ajeKkTpoHorpamMm. He 3amperiaercsi BBIIONHATH JOMAILIHIOW PadoTy
MOJHOCTBI0O Ha KOMIIbIOTEpE M pacnedarbiBaTh. OJHAKO TUN MOPEICTABICHUS



JAHHBIX HE JOJDKEH HU KOUM O00pa3oM CYyXKaTh MPUBOAMMBIC PACCYKICHUS WU
JefaTh MX MEHEEe TMOHATHhIMU. HanpoTuB, HCHOJIB30BAaHHE MEPCOHAIBHOTO
KOMITBIOTEPA 11€J1IeCO00pa3HO TOJBKO B TOM Cly4yae, €CIM 3TO NPUBEHAET K
KaueCTBEHHOMY YJIYUIIIEHHIO OT4YeTa Mo JoMallHell paboTe. B KoHIE Kaxmoun
3a/1a4yu JIOJKEH OBITh YKa3aH OTBET WJIM BBIBOJ, HAllpUMEpP, YTO MCCIIETyEeMbIN
MOHOKPHUCTAJIJI SIBJIIETCSI OKCUJOM MarHus. Y Ka3aHHE TOJBKO OTBETA HE SABISETCSA
JIOCTATOYHBIM JIJIS 3a4TCHUS PELICHUS 3aa4Hu.
Kpurepuu onieHK# BbINOJHEHHUS CAMOCTOATEIbHOI Pad0ThI

Oyenusanue domawHux 3a0anuti TPOBOJUTCS MO KPUTEPHSIM:
- TIOJIHOTA BBITIOJHEHHBIX 33/1aHUN;

- XOJ pelIeHUs
- TPaBUJIBHOCTH OTBETOB
- JIOTHKa PacCyXICHUU
- oopmiieHre pabOThI

IV. KOHTPOJIb JOCTUXKEHUSI LIEJIEM KYPCA

Ne | Kontrpoaupyem | Koa mnaumkaropa
n/n ble MOTyJIu/ JNOCTHKEHUS Pe3yabTaThl 00yYeHHs Onenounrie cpencrsa -
pasnes / KOMIeTeHI[UH HAMMEHOBAHHE
TeMbI . MPOMEKYTOY
JAUCHMILTHHBI TEKY MU Hast
KOHTPOJIb
aTTecTanus
1 Temsr 1-5 3HaeT Kak IeMOHCTPUPOBATh [1P-15 (paGouas | 3auer,
Judpakius 3HaHHUE MOHSITUHHOTO TeTpajib), Bompock! 1-10
OBICTPBIX ammapara 3JIEKTPOHUKH U I1P-2
JJIEKTPOHOB HAHORJICKTPOHUKH B MPOIIecce (KOoHTpOJIEHAS
npodeccHoHATEHOTO pabota)
OIK-1.1. B3aMMO/ICHCTBUS YO-1
JIeMOHCTPHPYET YMeeT NpeacTaBsTh §CO6QCQHOBaHHe
3HaHUE COBpPEMEHHYIO HAyYHYIO
MOHATUITHOTO KapTHHY JUTA OTIMCAHUS
amrmapara HaOJIOTaeMBIX SABIICHUNA B
JIEKTPOHUKH U HAHOJIEKTPOHUKE
HAHOAJICKTPOHUKH
Brnaneer HaBbIKaMH
KOMMYHHUKAIAHA U
MIpe3eHTAINH HaYIHBIX
HCCIICIOBAHUH B DJICKTPOHHKE
1 HAHOZJICKTPOHUKE
OIIK-1.2. 3HaeT KaK OCYyLIECTBIATh
OCYLIECTBIISIET CHUCTEMATH3AIIMI0 HAyIHO-
CUCTEMATH3aLUI0 TEXHUYECKOH HH(POPMAIINH TIO
HAYYHO- uccienyemMoi npobieme
TEXHUYECKON YMeer npuMeHsITh
UH(POPMAIIUH 110 HCTOJIB30BaTh KOMITBIOTCPHBIC
HCCIIeTyeMOit TEXHOJIOTUH IS
mpobieme ¢ CHCTEMaTH3aIHI0 HAyIHO-
WCIIOJIE30BaHUEM TEeXHUYECKOI nHpopmanuu




KOMITBIOTEPHBIX
TEXHOJIOTUH

Bnaneer HaBbIKaMH
BBISBIICHUS
€CTECTBEHHOHAYUYHOM
CYITHOCTH TIPpobIIeM,
OTIPENETISTh IyTH UX PELICHUS
1 OlleHUBATh 3P PEKTHBHOCTH
CIICIAaHHOTO BBIOOpA

OIIK-1.3.
MPUMEHSECT HABBIKH
TEOPETUUECKOI0 U
IKCICPUMECHTATBHOT
0 UCCIIeIOBaHUS
00BEKTOB
npoeccHoHaTBFHON
NEITEILHOCTH, B
TOM YHCJIC B HOBOM
HUTH HE3HAKOMOM
cpene U B
Me)K,Z[I/ICIlI/IHJII/IHapH
OM KOHTEKCTE

3HaeT METOIBI
TEOPETHYCCKOTO U
9KCICPUMECHTAIBHOTO
HCCIIEJOBAaHUS

YMeeT npuMeHsITh METObI
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO aHaJIN3a
HCCIIEAYEMBIX 00BEKTOB B TOM
YHCIIe B HOBOM MJIH
HE3HAaKOMOM CpeJie U B
MEXTUCITUIUTHHAPHOM
KOHTEKCTE

Buageet HaBbIKaMu
TEOPETHYECKOTO U
9KCIEPUMECHTAIBHOTO
HCCIICIOBAHUS U OLCHUBATH
3¢ EKTHBHOCTH BEIOPAHHOTO
MeTOJIa

Tema TIP-1 abouast auer
eMa 6 3HaeT METOJIOB CHTE3a H 5 (pado 3aver, 11
ndpakius o TeTpaab BOIpoCkHI 11-
Hugparat OIIK-2.1. HCCIICTOBAaHUSA MOJICIICH, eTpajp), onpoc
MEIIEHHBIX T1P-2 20
JEMOHCTPHPYET HEOOXOIUMBIC JIJISI PETICHHS
3JICKTPOHOB (KoHTpOJIbHAS
3HaHWE METOJIOB po¢eCCHOHATBHBIX 3a1ad 6ora)
pabota
CHHTE3a I YMeeT ucnoab30BaTh VO-1
HCCIeIOBaHUS
A . COBPEMCHHBIC METO/IbI (CO6€C€Z[OB3.HI/IC
Moenei
onene, HCCIIEAOBAHMS, HEOOXOIUMBIE JIJI )
BpEMEHHBIX 9
COBpEME pelIeHHs TOCTABJICHHOM 3a1a4u
METOJIOB
Bnaneer naBbikamu
WCCIIEIOBAHUS ISt
paccMaTpuBaTh BO3MOYKHBIE
pelieHus
BapUaHTHI CHHTE3a U
po¢heCCHOHATBHBIX .
HCCIIeTIOBAaHUS MOJIEICH,
3a/1a4
A OIICHHMBAS WX JIOCTOMHCTBA U
HEJ0CTATKH
Tema 7 3naet Metob! uccienoanus s [1P-15 (pabdouast | 3auer,
PentrenoBckas pelueHus TOCTaBJIEHHBIX TeTpajib), BOMpOCHI 21-
mudpakuus OIK-2.2 9KCHEPUMEHTAIBHBIX U [1P-2 32
o TEOPETUYECKUX 3a/1a4 (KOHTpOJIEHAS
000CHOBBIBAET BHIOOD
YmeeT BHIOUpATh U pabora)
METOJI0B N
000cHOBBIBaTh moaxosamuii st | YO-1
HCCIIeTOBAHUS IS N
- npodeccHoHaTBLHOM 3a1a9u (cobecenoBanme
p METO]T UCCIICIOBAHWSI, B TOM )
po¢heCCHOHATHHBIX

3aj1a4, B TOM YHUCIIe
METOJJOB MOIYJISILIUH
apaMeTpoB
OINTHYECKOTO
H3IIy4EHu,
[PACIPOCTPAHAIOIIETOC
sI B BOJIOKOHHOM
CBETOBOJIE,
NPUMEHSEMBIX JUIs
MIOCTPOCHUS
H3MEPUTEIBbHBIX
npeoOpa3oBarerneit.

YHCIIE METOBI MOTYJISIIHA
apaMeTpoB OMTHYECKOTO
H3ITyYEHHS,
PacIpoCTPaHsIOIIETOCS B
BOJIOKOHHOM CBETOBO[IC,
MPUMEHAEMBbIE JJIs TOCTPOCHHUS
HU3MEPUTCIIbHBIX
npeoOpazopareneit

BrnazmeeT v ciocoOCH MIPUMEHSITH
MOIXO/ISIITNE COBPEMCHHBIC
METO/IbI HCCIIEIOBAHHUS, B TOM
YHCIIC TPUMEHSICMBIX IS
MTOCTPOCHHSI H3MEPHUTEIIbHBIX
npeoOpa3oBaTeneii, Mpu 3TOM

OIICHUBAaHWA UX JOCTOMHCTBA U




HCIOCTaTKHU

3HaeT KaK aHAJIM3UPOBATh
npodeccHoHATbHYIO
nH(popMaIno, 000CHOBHIBATH

OIIK-2.3.
BEIBOJIBI, M TIPEACTABIIATE €€ B
aHAITN3UPYET
BHJIC aHATUTHYECKIX 0030pOB
podecCHOHANTBHYIO
YMeeT apryMeHTHPOBAHO
nHopmano, 3aIUIIAET PE3YIbTAThI
000CHOBBIBAET 3y
BBITOJIHEHHO! paboThI, B TOM
BBIBOJIBI,

MpCACTaBJIACT €€ B
BHUJIC AaHAJITUTUYCCKUX

YHCIIe CIeTaHHON Ha OCHOBE
aHaM3a npodeccroHaNIbLHON
nHdopmanuu

0030pOoB U
Biageer HaBBIKOM
apryMeHTHPOBAHO .
MPEICTaBICHUS AHATUTHYCCKOMH
3aIlUIIaeT
nHdopmanny, criocodbeH
Ppe3yIbTaTh
o OCYIIECTBIIATH 0030p H JenaTh
BBIIIOJTHEHHOH
BBIBOJIBL, & TaK )K€
paboTEI.
ApryMEHTHPOBAHO 3aLIHINATH
Pe3yIbTaThl BHITOJHEHHON
paboTHI
TunoBbie KOHTPOJIbHBIC 3alaHUA, METOINYECCKHUEC MaTcpuaibl,

ONpENEAIONMEe TPOLEAYpPhl OLEHUBAHUS 3HAHWN, YMEHMM W HABBIKOB W (WJIN)
OMbITa JCSATENBHOCTU, a TaKKE KayeCTBEHHbIE KPUTEPHUH OLIEHHWBAHMS, KOTOPHIC
OMUCHIBAIOT YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIINH, MPEICTABIECHBI B pa3zielie
VIII.

V. CIIMCOK YYEBHOHM JIMTEPATYPBI U WH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

OcHoBHas JuTEparypa
1. ba6enko, C. I1. Indpakuus cBeToBbIX BOJH : yueOHoe nocooue / C. I1. babenko. —
MockBa : MOCKOBCKHUI TOCYAapCTBEHHBI TEXHUYECKUI YHUBEpPCUTET UMeHH H.O.
baymana, 2014. — 48 ¢. — ISBN 978-5-7038-3966-9. — TekcT : 2JIeKTpOHHBIH //
DnekTpoHHo-0nbamoTeuHas cucrema IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/30871.html (nara obpamenus: 28.04.2021). —

Pexum nocryna: miist aBropusup. [losb3oBarenen.

2. Ypumnes, I1. 5. OcunoBwl pusnueckoit Teopun qudpakuun / I1. 5. Ypummen. — 4-¢
u3n. — Mocksa : Jlabopatopus 3Hanuii, 2020. — 351 ¢. — ISBN 978-5-00101-762-2.
— Texer : anexkTpoHHbIHN // DnexkTpoHHO-O0ubMMoTeuHas cuctema [IPR BOOKS : [caiir].

— URL.: http://www.iprbookshop.ru/89109.html (nara o6pamenns: 28.04.2021). —

Pexum nocryna: miist apropusup. [losb3oBarenen.


http://www.iprbookshop.ru/30871.html
http://www.iprbookshop.ru/89109.html

3. 3auxun, A. JI. KorepentHas ontuka. Uatepdepenums, nudpakius, noiasspu3anus
yaeoHoe nocooue / A. JI. 3aukun, U. U. Cyxanos, O. b. flnaBuayc. — HoBocubupck :
HoBocuOupckuit rocy1apcTBEHHBIN TEXHHUUECKUM yHUBepcuTeT, 2019. — 80 ¢. —
ISBN 978-5-7782-4078-0. — TekcT : 31eKTpOHHBIN // DAEKTPOHHO-OMOINOTeUHAS
cuctema JIBDYVY : [caiit]. — URL.: https://lib.dvfu.ru/lib/item?id=IPRbooks:IPRbooks-
98791&theme=FEFU (naTa o6parmienus: 28.04.2021). — Pexxum fgocrtyma: ajis

apropusup. [lonp3oBarenei.
4. Kurrtens, U. BBenenue B pusuky TBepAoro Tena : [yueoHoe pykoBoacTro] / Y.
Kurrens. — Mocksa: Anbsiae, 2013. — 791

c. https://lib.dvfu.ru/lib/item?id=chamo: 776747 &theme=FEFU

JlonoTHUTeIbLHAS JUTepaTypa

1. AnucoBud, A. I'. PEHTT€HOCTPYKTYpHBII aHaTN3 B PAKTHYECKUX BOMPOCAX
MatepuanoBenenus / A. I'. AuucoBud. — MuHck : benopycckas nayka, 2017. — 208 c.
— ISBN 978-985-08-2112-6. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-O0MOIMOTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/74087.html (marta
obpamenus: 28.04.2021). — Pexum noctyna: ans aBropusup. [lonas3zoBaTenei.

2. Maryxun, B. JI. ®usuka tBepaoro tena : yuebHoe nmocodbue / B. JI. Maryxun, B. JL.
EpmakoB. — Cankrt-IlerepOypr : Jlans, 2021. — 224 ¢. — ISBN 978-5-8114-0923-
5.— Tekct: osnektponHslii / Jlanb : 53JIE€KTpOHHO-OMONMOTEYHAs CHUCTEMA. —

URL: https://e.lanbook.com/book/167762 (nara obpamenus: 28.04.2021). — Pexum

JOCTyIA: JUIsl aBTOPU3. MOJIb30BATEIEH.

HNHuTepHeT-pecypsl

1. Hanotexnonoruu B Poccun http://www.nanonewsnet.ru
2. Poccuiickuii a5ekTpoHHbIN HaHOKypHAN http://www.nanorf.ru
3. ITIpoekTt 0 COBPEMEHHOM dbyHIaMEHTATHHOM HAYyKe

«[ToctHaykay» http://postnauka.ru
4, HanorexHomoruueckoe 00111eCTBO

«Hanometp» http://www.nanometer.ru



https://lib.dvfu.ru/lib/item?id=IPRbooks:IPRbooks-98791&theme=FEFU
https://lib.dvfu.ru/lib/item?id=IPRbooks:IPRbooks-98791&theme=FEFU
https://lib.dvfu.ru/lib/item?id=chamo:776747&theme=FEFU
https://e.lanbook.com/book/167762
http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://postnauka.ru/
http://www.nanometer.ru/

Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOTHII U MPOTPAMMHOI0 O0ecneYeHust

[Ipu ocymectBieHnn 00pa30BaTEIBLHOrO Ipollecca MO AUCIUIUIMHE

UCIIOJIb3yeTCsl 001ast HHPPACTPYKTypa YICOHBIX KIACCOB.

IIpogeccnonanbHbie 0a3bl JAHHBIX M HH(POPMALMOHHbIE
CIIPABOYHBIE CHCTEMbI

1. baza gannbix Scopus http://www.scopus.com/home.url

2. baza mauneix Web of Science http://apps.webofknowledge.com/

3. Hayunas siekrponnas ouodanoreka http://www.elibrary.ru

VI.METOAUYECKHUE YKA3AHUS ITO OCBOEHUIO JIUCHUIIJIMHBI

IInanupoBaHue M OpraHu3alusi BPEMEHH, OTBEJICHHOr0 HAa H3y4YeHHUe
AUCHMILVINHBI. [IpUCTYNIUTh K OCBOEHUIO JUCIUILIMHBI CIEAYET HE3aMEIMTEIbHO
B cCaMOM Hayaie ydeOHOro ceMmectpa. PekoMeHayeTcsi M3y4HTh CTPYKTYpYy U
OCHOBHBIE MOJIOKEeHUs Paboueld mporpaMMbl TUCHUILTUHBL. OOpaTUTh BHUMAHUE,
YTO KPOME ayIUTOPHOM pabOThl (JIEKIMH, MPAKTUUYECKHE 3aHATHS) MIaHUPYETCS
camMocCTOsITeNIbHasA paboTa, UTOT'M KOTOPOU BIMSIIOT Ha OKOHYATENbHYIO OLEHKY 10
UTOTaM OCBOCHMsI ydyeOHOW JAuCUMIUIMHBL. Bce 3amanus (ayAuTOpHBIE U
CaMOCTOSITENIbHBIE) HEOOXOAMMO BBIMOJHATH M MPENOCTABISATH HA OLEHKY B
COOTBETCTBUU C TPaUKOM.

B mpouecce wu3ydeHuss marepuanoB ydeOHOro Kypca Ipeljararorcs
cienyomue GopMbl paboT: UTEHUE JIEKLIUN, Ta0OpaTOpHbIE 3aHITHSL, 3aJaHUs 1JIs
CaMOCTOSITEJIbHON paOOTHI.

Jlexyuonmnvie 3anamus OPUEHTUPOBAHBI HA OCBEIICHHE BBOAHBIX TEM B
KOKIbIM pa3fien Kypca ¥ NMpU3BaHbl OPUEHTHPOBATH CTYJEHTOB B IMpejiaraeMoM
MaTepuaie, 3aJI0KUTh HAyYHbIE U METOJIOJIOTMYECKUE OCHOBBI ISl AalIbHEHIen
CaMOCTOSITEJIbHOM pabOThl CTYJEHTOB. YCIEIIHOE OCBOCHUE JUCLUIUIMHBI
IpEANnojaraeT akTUBHOE YYacTHE CTYJIEHTOB Ha BCEX JTalax €€ OCBOEHUS.
N3ydyeHune QUCHMIUIMHBI ClEIyeT HAUMHATH C MPOPabOTKHU cojaep:kaHus padoueit
OporpaMMbl M METOAWYECKUX YyKasaHui. [lpu wu3yyeHum wu mnpopaboTke
TEOPETUUECKOI0 MaTepuasa CTyIeHTaM He00XO0qUMO:

— TOBTOPUTH 3aKOHCIEKTUPOBAHHBIA HA JIEKIIMOHHOM 3aHITUU MaTepHUall U

JOMOJIHATh €r0 € Y4YE€TOM pPEKOMEHAOBAHHOM MO JIAHHOM TEME
JUTEPaATYPBhI;

— Meped OYEepPEeIAHOM JEKIMEW MPOCMOTPETh KOHCIEKT MPEIbIIyIIEro
3aHATHS,


http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://www.elibrary.ru/

— IIPU CAMOCTOSITEJIbHOM HM3YYEHHUHM TEMBI CIIEJIATh KOHCIIEKT, WCHOJIb3YS
pexomennoBanHbie B PITY /] uTepaTypHble MICTOYHUKH.

B ci1y4dac, €CJIM BO3HHUKIIM 3aTPyAHCHUS, O6paTI/ITI>C}I K IpernoaaBaTciito B
qacChbl KOHC}’J’IBT&HI/Iﬁ WJIM HA IPAKTUYICCKOM 3aHATHUH.

Ilpaxmuueckue 3anamus aKICHTUPOBaHbI HA HanbOoJiee MPUHIUITHAIBHBIX U
npoOJIEeMHBIX BOMpOcax Kypca M MpHU3BaHbl CTUMYJIUPOBATh BBIPAOOTKY
IPaKTUYECKUX YMEHHI. OCHOBHOW LEJIbIO MPOBEACHUS MPAKTUYECKUX 3aHATUN
ABJSIETCA CHCTEMAaTU3alMs W 3aKpeIUICHUWE 3HAHUM IO H3y4aeMOW TeMe,
dbopMHpoBaHHE YMEHUH CaMOCTOSTENbHO padoTaTh C JIOMOJHUTEIbHBIMU
MCTOYHUKAMU MH(OpMaIUU, apryMEHTUPOBAHO BBICKA3bIBATh U OTCTAUBATh CBOIO
TOYKY 3pEHHS.

[Ipu noAroTOBKE K MPaKTUYECKUM 3aHATUSIM CTYAEHTaM HEOOXO0UMO:

— TOBTOPUTH TEOPETHUUECKUN MATEPHAI 110 3aJaHHOMN TEME;

— Mpoaymath GOPMYIHPOBKH BOIIPOCOB, BHIHOCUMBIX Ha OOCYKJICHHE;
— HCIIOJIb30BaTh HE TOJIBKO KOHCIIEKT JIEKLIMM, HO U JOIOJIHUTEIIbHBIC
HMCTOYHUKH JINTEPATYPHI, PEKOMEHOBAHHBIE MTPEMIOJABATEIIEM.

Oco60 3HaunMmo st  MPOGEeCCHOHAIIBHOM TOATOTOBKH  CTYIEHTOB
SBIISIETCSL camocmosamenbias paboma Mo Kypcy. B xone 3Toil paboThl CTyIEHTHI
OTOMpPAIOT HEOOXOAMUMBIN MaTEpHall IO U3y4aeMOMY BOIIPOCY M aHAIM3UPYIOT €TO0.
CryneHTam HEOOXOIMMO 03HAKOMUTHCSI C OCHOBHBIMHU UCTOYHUKAMH, 0€3 KOTOPBIX
HEBO3MOYKHO TOJTHOIICHHOE MMOHUMaHUE MPOOJIEeMaTHKH Kypca.

OcBoeHne Kypca CIIOCOOCTBYET Pa3BUTHUIO HABBHIKOB OOOCHOBAaHHBIX H
CaMOCTOATENBHBIX OIICHOK (hakToB MU KoHuenmuid. [loaTomy Bo Bcex Qopmax
KOHTPOJISI 3HAaHWM, OCOOEHHO TMpH CcjJade 3ayera, BHUMaHUE oOpaliaercss Ha
MOHUMAaHUE NPOOJIEeMATHKN Kypca, Ha yMEHUE MPAKTUICCKH PUMEHATh 3HAHUS U
JIeNaTh BBIBOJIBI.

PaGora ¢ Jaureparypoil. PeKOMEHIyeTCsi HCHOJIb30BaTh pPA3JIUYHBIC
BO3MOXHOCTH palOThl ¢ JuTepaTypoil: ¢onAbl HayyHoil Oubnmoreku IBDOY
u anekTpoHHele omomumoreku (http://www.dvfu.ru/library/), a Taxxe mocTyImHbIC
JUTSl UICTIOJIb30BAHMS IPYTHe HAYyYHO-OMOIMOTEUHbIE CUCTEMBI.

IMoaroroBka k 3avery. K cmade 3adera momyckaroTcs oOOydarolImecs,
BBITMIOJIHUBIIIME BCE CaMOCTOSTEIbHBIC 3aJaHusl, MPEAYCMOTPEHHbIE YyueOHOMU
POTPaMMON TUCIIUTIIIUHBI, TIOCETUBINNE HE MeHee 85% ayUTOPHBIX 3aHSITHIA.

VIL. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE
JUCLUTIIMHBI

[lepeyeHb MaTepUaIbHO-TEXHUYECKOTO M MPOTrPaMMHOr0 OOecredeHHUs
JTUCITUTIIMHBI IPUBEJICH B TaOJIHIIE.

MarepunanbHO-TeXHHYECKOe U POrpaMMHoe o0ecrevyeHue AU CUUIIIMHbI

| HanMmeHnoBaune cnenuaibHBIX | OcCHaIEHHOCTD | IlepedeHs JIMIIEH3NOHHOTO



http://www.dvfu.ru/library/

MOMEIICHUH U MOMEIICHUI CIeIUATbHBIX TTOMEIEHUN U MPOrpaMMHOT0 00eCTICUeHUsI.
JUISL CAMOCTOSITEITFHOM PabOTHI MIOMEILECHUN s PexBu3UTHI TOATBEPAKIAIOIETO
CaMOCTOSITEIILHOU PabOTHI JIOKyMEHTa

690922, IIpumopckuii kpaif, T.
BnanuBoctok, ocTpos Pycckuid,
nonxyocTpoB CanepHslil, IOCEIOK
Asike, 10, kopryc L, ayn. L 441,
YueOHast ayTuTOpus IS
MPOBEJCHUS 3aHATUHN
JIEKINOHHOTO THIA, IPYIIOBHIX U
WHIUBHyaJIbHBIX
KOHCYJIBTAaINH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOUHOMH
aTTecTalyu

[TomemnieHne yKOMIIIEKTOBAHO
CHeUaIU3UPOBAHHON YUeOHOM
Me0eInbio (TT0CaTOYHBIX MECT —
15)
ObopynoBanue:
KK-nanens 47", Full HD, LG
M4716 CCBA -1 mT.
Hocka ayauropHas.

Crermmammsuposansoe [10 He Tpebyetes

O6opynoBaHue:
Mono6ok Lenovo C360G-
i134164G500UDK — 15 mur.

HuTerpupoBaHHbI CEHCOPHBIHA
nucreit Polymedia FlipBox -
1 wr.
Konup-npunTep-1iBeTHOM
ckanep B e-mail ¢ 4 noTkamu
Xerox WorkCentre 5330
(WC5330C — 1 mir.)

690922, ITpumopckuil kpaii,
r.Bnagusoctok, octpoB Pycckuii,
nosxyocTpoB CanepHslif, IOCEIOK

Asike, 10, kopm. A (JIut. 1),

Otax 10, ka6.A1017.
Aynuropus i
CaMOCTOATEIEHON PaOOTHI

Cneunanusuposannoe I10 He TpeOyercs

Jlns mpoBeneHuss y4eOHBIX 3aHATUNW MO JOUCUUIUIMHE, a Takke s
OpraHM3allMi CaMOCTOSITENIbHOM paboThl CTyJAEHTaM JOCTYITHO CIIEAYIOIee
nabopaTopHoOe obopynoBaHue u CHEIUATN3UPOBAHHBIC KaOWHETHI,
COOTBETCTBYIOIIKE JCHCTBYIOIIMM CAaHUTAPHBIM M MPOTHBOIOKAPHBIM HOpPMaM, a
Tak)Ke TPeOOBaHUSIM TEXHUKU O€30MacCHOCTH MPHU MPOBEICHUHN YIEOHBIX U HAy4HO-
MIPOU3BOJICTBEHHBIX padoT.

B nensax obecrieueHus crielUaibHbIX YCIOBHM 00y4eHUsI HHBAIMIOB U JIUI] C
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi B JIBDY Bce 3manus o6opyaoBaHbl
naHgycamu, JudTaMy, NOJbEMHHUKAMH, CHEIUAIU3UPOBAHHBIMU  MECTaMH,
OCHAIICHHBIMA ~ TyaJeTHbIMM KOMHATaMH, TaOJIM4ykaMud  HH(YOpPMaLUOHHO-
HAaBUTALIMOHHOW MOIEPHKKH.
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