TIPABUTE/TECTBO POCCUVICKOVI PEAEPALIU

PENEPATIBHOE I'OCYAAPCTBEHHOE BIO/IXKETHOE OBPA3OBATE/IbHOE YUPEXXTEHWE
BBICIHEIO OGPA3OBAHVA

«CAHKT-ITETEPBYPTCKWV TOCYIAPCTBEHHBIV YHUBEPCUTET»
(CIIory)

ITPUKAS3
.05 2085 A2

I(YS YTBEPKICHUU
yaeOHO-METOANIECKOM TOKyMEHTAIUH
OIIOJHUTENLHOM 00pazoBaTeNLHON
cporpaMMLI (mmdp B1.1182.%)
Ha 2025/2026 yaeOHbI# rog —I

B COOTBETCTBHH C IPHKA30M MEPBOTO MIPOPEKTOPA [0 yIeGHOH, BHEYueOHOM 1 yae6HO-
MeToAMYIECKOM pabote oT 22.08.2016 Ne 6372/1 «O6 yTBepxkieHUHN PeriiamMedTa CO3fMaHusg U
peanM3anyy  JONOJHHTENBHBIX — 00pa3oBaTeNbHBIX IporpaMm» (C  MOCIHEAYIOUIMMH
M3MECHECHUAMH U OTIOTHEHISIMH)

TTPUKA3BIBAIO:

1. VTBepIUTH HOBYIO pENaKkUMIo YJIeOHO-METOAMYECKOH MOKyMEHTanuu IO
JIOTIOJHWUTENLHOM  IMpodecCHOHaNBHOM  00pa3oBaTeNbHONM — IPOrpaMMe  TOBBINICHMSA
KBATHGUKAIHY «DIEKTPOHHAS MEKPOCKOIIHS U 3IEKTPOHHO-30HIOBEIH MUKpOaHaIH3» (mudp
B1.1182.*) na 2025/2026 yueGusIii rox;

1.1. KoOMIETEHTHOCTHO-OPHEHTHPOBAHHEIM yueOHBIH IUIaH  (PETHCTPallMOHHbIH
nomep 25/1182/1) (Ilpmwnoxenune Ne 1);

1.2. Kaneumapusnit yaeOnsii rpadpux (IIprioxkenue Ne 2);

1.3.  O6myro xapakrepuctuxy (mudp B1.1182.*) (Ilpmnoxenue Ne 3).

2. WU. o. nHavateHWKa YIpPaBIcHWs MAapKeTHHTa W MeJUaKOMMYHMKAIWH
I[TepeBu3unIOBO# A. A. 06eceUnTs PasMEIEHAE HACTOsMIETo npykasa Ha caiite CIIOIY He
mmo3Hee TPEX pabodMx JHEHN ¢ AaThI U3AaHUS HACTOSIIETO IIPUKa3a.

3. 3a pa3bACHEHHEM COMNEPKAHHUS HACTOSIIEr0 TNpHKasa ClexyeT o0pamarses
TIOCPEACTBOM cepBuca «Bupryanrshas npuemnaas» Ha caifte CII6IY kx 3aMecTUTEIIO MEPBOIO
OpOPEKTOpa MO CTPATETMYECKOMY pA3BHTHIO ¥ TIAPTHEPCTBY - HAa4albHMKY YIIPaBJICHUAL
00pa3oBaTEIbEHBIX IPOrpaMM.

4. IlpemnoskeHus 1O W3MEHEHWIO W/WIM JOIOJHECHHIO HACTOSIIETO IpHKa3a
HANPABJISATE Ha aApec 3MEKTPOHHOM MOYTH org@spbu.ru.
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5. KOHTpOJIL 33 UCITOJTHCHUEM HACTOAIICTO IIPAKa3a OCTaBJIAIO 3a coboii.

OcHoBanue: cayxeOHas 3alMCKa HCHONHsMIomero o6s3aHHOCTH aupekTopa Ilemtpa
JOIOJNHUTEIBHEIX 00pa3oBaTeNbHBIX IporpamM Hayunoro mapka Camapunoii A. C. ot
3aMecTHTENb IEPBOTO NPOPEKTOPA

24.04.2024 Ne 50/12-02-113.
TI0 CTPATErMYECcKOMY Pa3BUTHIO U 7
TIAPTHEPCTRY - HAYANLHHK YIpaBJeHUs 6 —

00pa3oBaTeNBHEIX IPOrpaMM b. T. T'aTacsa




Ilpunoxenne Ne 1

VYTBEPX]IEH

IIPUKA30M 3aMECTHUTEIIS IIEPBOTO
IIPOPEKTOPA II0 CTPATETHICCKOMY
Pa3BUTHIO U MAPTHEPCTBY - HaYaILHAKA
YrpagieHus 06pa3oBaTeNbHBIX IPOrpaMM

o1 6.0 2028 N 8966/7

Canxr-IlerepGyprexmii rocyiapcTBeHHLIN YHHBEPCHTET
KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBLINM YYEBHBIN [JIAH
JAONOJHATEIbLHOM 00pa3oBaTebHOI MporpaMMsl

INEKMPOHHAS MUKPOCKONUS U INEKMPOHHO~30HO08bIY MUKPOGHATU3
Electronic Microscopy and Microprobe Analysis

MOABHA MPOrPAMMBI JOII nosvruenus keanuguxayuu
NO3NIUA B JINIEHINH Hononnumenvroe npogheccuonanvroe obpasosanue
1o npoduwmo (npoduam) He npedycmompeno
thopma o6yuennn: OYHas
s3bIK(H) 00yUeHusI: pycekuti
PerncTpannonHEIi HoMep yae6HOTO IIaHa 25/1182/1

Cankrt-Ilerepbypr




Paznes 1. ®opmupyemsie KoMIeTEHIAN

1.1.  Kommerenimu, GOpMHpyeMblE B PE3yNbTATE OCBOCHHSA MOLOIHUTEILHOM 00pa3oBaTeIbHON
[IPOrPaMMBI:
Koy xoMmeTeHmmn HaumeHoBaHMe ¥ (M) ONMCAHNUE KOMIICTCHIHH
Criocober 0OBACHUTE CXEMY YCTpOHCTBa 3JNIEKTPOHHOrO MHKPOCKONA U
JK-1 OCHOBBI (U3UIECKUX HPOIECCOB, IPOTEKAIONMX B TBEPAOM TENC IPH

B3aUMOJEHCTBHH C DIICKTPOHHBIM ITy4KOM
Criocober  copMyaupoBaTh NPHHUHUIB! (OPMHPOBAHMS 3NEKTPOHHOTO

JK-2 H300paXEHMs U MOTYICHIA PEHITCHOBCKOTO CIICKTPa XUMHYECKOT'0 COCTaBa
BEIIIECTRA
Crnioco6eH BHIOpaTh W peau3oBaTh Ha NMPaKTHKE dPHEKTHBHYIO METOMUKY
JK-3 SKCIIEPUMEHTAIILHOTO HCCICHOBAaHUSA BEIIECTBA C IIOMOLIBI0 HAHO- W

MUKPOCHCTEMHOTO 060pyn0BaBHUs
CrocoGeH MPHMEHATE PA3IMYHEIE METOLMKH HOATOTOBKM OOpasloB st
sIeKkTporHo# Mukpockonuu. CrnocoGeH HPHMEHATh HABRIKK pabOTHl HA

Ji-4 HacTonsHOM Mukpockome Hitachi TM 3000 m Mmuxpoarammsatope Swift
ED3000 qis paGoThl ¢ KOHKPETHRIME 06pasnamu
CnocobeH  aHaIM3UpOBaTh ¥ CHCIEMATH3MPOBATH  PE3YNBTATHI
K5 HCCIIEI0BAHMHA, JeaTh Hay4YHO-OOOCHOBAaHHEIC BBIBOJEI IO pe3yNbTaTaM

9KCTICPUMEHTAIBHEIX paboT, 00pabaThiBaTh M IPECTABIATE MaTepHalbl B
BUJIE HAYYHBIX OTYETOB, ITyOIUKaIMii, Ipe3eHTaui




Pazaen 2. Oprannsanusi 06y1eHNs 1 MTOTOBOH aTTeCTALIMH

Yucno qacoB ayaMTOPHOM paboTs!

Yucno yacoB CAMOCTONATCIBHOR
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CP1. CemecTpoBblii nepuoa 1
Bba3zoBas wacTh nepuoga ofyaenns
[042113] DnexTpoHAast MEKPOCKOTHS
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JK-5 Electron Microscopy and Microprobe
Analysis

BapuaTuBHas yacTh NepuoAa obyuenns

He npexycMoTpeHo




IIpunoxenne Ne 2

VYTBEPX]IEH

IIPHKA30M 3aMECTUTEIS TIEPBOTO
IPOPEKTOPA IO CTPATETHIECKOMY
Pa3sBUTHIO ¥ TAPTHEPCTBY - HAYAIbLHUKA
VYnpasnenus 06pa3oBaTeIbHBIX IPOTPaMM

ot LEO5 A0S Ne_696BLY

KAJIEHIAPHBIN YUEFHBIA [PAGUK
JOIIOJIHUTENHHOM 00Ie00pa30BaTeNbHOM IporpaMMbl
«JICKTPOHHAS] MEKPOCKONINSA H 3JIEKTPOHHO-30HAOBLIH MUKPOAHAIN3)
[Iudp obpazoBarensHo#i mporpaMmer B1.1182.*

BapuanT peajmianum 1

Ne . IIpoaomxuTENBEHOCTS,
o Bug yuebHoit paboTh! N

1 VYueOHsle 3aHgTHS 5

5 VueOHbIe 3aHATHS, NTOrOBast 1

aTTecTalus
BapuaHT peajau3anuu 2

Ne . TIpo10IKUTENBHOCTS,
e Bun yae6Ho# paGoThi s

1 YueOnnle 3aHATHS 9

2 VyeOHble 3aHATHS, HTOrOBast 1

aTTecTalms




IIpunoxenue Ne 3

YTBEPXJIEHA

IIPHKAa30M 3aMECTHTEIIS IIEPBOTO
IPOPEKTOPA 110 CTPATETHISCKOMY
Pa3BUTHIO ¥ IAPTHEPCTBY - HAYATLHUKA
Vupasnenus 06pa3oBaTeIbHBIX IPOrpaMM

ot 6. 05. 2075 Ne 8968/ /

Caunkr-IlerepOyprekmii rocyiapcTBeHHBIH YHUBEPCHTET
OBIHASI XAPAKTEPUCTHUKA
AOHOIHHTEILHOH i 00pa3oBaTeLHO IpOrpaMMBI

INEKMPOHHAA MUKPOCKONUA U INEKIMPOHHO-30HO08bLI MUKPOGHAU3
Electronic Microscopy and Microprobe Analysis

HIngp o6pazoraTennnoii nporpammer B1.1182.*

MOJABH/{ IPOTPaAMMBbI HOII nogviuenusn keanugurxayuu
MO3NIUSA B TANEH3NN Hononnumenvroe npogeccuonanvroe obpasosanue
110 npoduio (mpoduaam) He npedoycmompero
®opma o6yuennan: ouHaA
S3nik(n) obygenus: pycexuii

Cpox(n) oGyacnus 1-2 neoenu
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Pa3sgex 1. O6mas nngopmanus o6 o6pazosaTesLHol mporpamMme
1. Lexs (annoranus/ muccus) JIOIT:

Lensro xypca sBustiercs: opMUpOBAaHHE MPENCTABICHAN 06 3NEKTPOHHO-MUKPOCKOTTHYECKHX
METOZIaX HCCIICTIOBaHMS MaTepHajla M BO3MOXHOCTAX PEHTTCHOCHEKTPAILHOTO MHUKPO3OHIOBOTO
aHaTM32. Y CBOCHUE IIPAKTHIECKHUX HABEIKOB PAGOTEI C 3IEKTPOHHO-MHUKPOCKOIHIECKON anmaparypoii,
a TaKXKe UHTEPIPETAIHH HOIYIeHHBIX PE3YILTATOB.

OcHoBHBIE 3a7a7M Kypca - 3HAKOMCTBO ¢ NPWHIMIAME CKaHHPYIOIICH JNEKTPOHHOK
MHUKPOCKOIIMH: YCTPOHCTBO M OCHOBHEIC XapaKTEPUCTHKM NpubOpa, METOIMKH HCCICAOBAHUS
pa3smmuHBIX 06pasuos. Ilpasmia MOATOTOBKM OGPA3sLOB JUisi 3MEKTPOHHO-MHMKPOCKONMYECKUX M
PEHTTCHOCIICKTPANBHEIX ~UCCIACHOBAHUM, aHAIM3 IMONYYCHHBIX pE3yJNLTATOB M OLEHKA HX
AOCTOBEPHOCTH C YIETOM TOYHOCTH U IyBCTBUTEIHLHOCTH METOXOB HCCIICIOBAHMA.

2. Komnerenimu, ¢opmupyemsie B pesylsTarTe OCBOGHMS OCHOBHON 0Opa30BaTeNLHOMN
IpOrpamMMBl:
Kox xoMmmerenmn HamveHoBanwe 1 (W) omycanve KOMIIETCHIA
CrniocobeH OOBACHHTE CXEMY YCTPOMCTBA 3JIEKTPOHHOTO MHKPOCKONA M
JAK-1 OCHOBBI ()M3MYECKHX IPOLECCOB, MPOTEKAOMHKX B TBEPAOM Tele IpH

B3aMMOJCHCTBHH C 3IEKTPOHHEIM IYYKOM
Criocoben  copMymmpoBaTe NPUHIMIE! (DOPMHUPOBAHMS 3JIEKTPOHHOTO

JAK-2 n300paXKEHHs ¥ MOMYICHHS PEHTTCHOBCKOTO CIIEKTPa XMMHYIECKOTO COCTaBa
BEINECTBA
Cnocoben BHIOpaTh M pealiM30BaTh Ha HpakTuke 3Q(EKTHBHYIO METOIUKY
JK-3 IKCHCPUMEHTAILHOTO HCCIEXOBAHUA BEIIECTBA C MOMOIIBI0 HAHO- H

MEKPOCHCTEMHOTO 000Dy I0BAHUS

CrocoGeH mpUMEHATh pa3NIMYHEIE METOMMKH TIOATOTOBKM OGpasIioB s
9NEKTPOHHOM MuKpockomuH. CrocoGeH NPUMEHSATh HaBBHIKM paboTel Ha
HacTombHOM MuKpockone Hitachi TM 3000 m mukpoanammsatope Swift
ED3000 1151 paboTH ¢ XOHKpETHEIMU 00pa3iamu

CriocobeH  aHaIM3WpOBaTh M CHCTEMATH3NPOBATH  PE3YILTATHI
KCCIIE/IOBaHUM, NENaTh HAyIHO-OOOCHOBAHHEIE BEIBOILI II0 PE3YIIbTATaM
3KCIICPUMEHTANBHEIX paboT, oOpabaTeiBaTh M NPEACTAaBIATE MAaTEPUAIEL B
BHJIE HaYYHHIX OTYCTOB, MyOuKanuii, npe3eHTanuit

JK-5

3. TpeGoBanms x npodeccopcko-NPeIIoaBaTENLCKOMY COCTABY, HEOOXOAMMOMY JJIsi pEATH3ALMM
06pa3oBaTeNLHOM NPOrpaMMEL:

Kanaumar Hayk ¢ ombITOM IpakTHYeckoil paGoThl B 06J1aCTH 3IEKTPOHHOM MHKPOCKOIHM M
3JEXTPOHHO-30HI0BOr0 MHKpPOAHAIH3A.
4, Ycenosust peammzanmu, genaromme JOII yHuKaneHOM HIM Jafol(Ue AONOJHHTENBHBIE
KOHKYPCHTHEIE IIPEUMYIIECCTBA Ha PHIHKE 00pPa30BaTENBHEIX YCIIYT:

IIporpamma peamasyercs Ha 6a3se naGoparopumn Hayusoro napxa CII6IY ¢ ucnons3oBaHreM
CHeUATIBHOTO 060PYTOBAHMS (JIEKTPOHHEIH MUKPOCKOI ¥ MUKPOAHAIHU3ATOP).
5. Bosmoxubie Monenn O0COGEHHOCTH peanu3aluMM: Uil OCBOCHHS TEOPETHMUYECKHMX OCHOB
BO3MOXHO 3JIEKTPOHHOE M JOMYCTHMO AHCTaHIMOHHOE oOydcHMe. IIpakTUdecKue HaBHIKM - TOIBKO
ayfuTOpHas (opma INpH JOHYCKe K BBHICOKOTEXHOJOTHYHOMY JaGOpaTopHOMY OGOPYAOBaHHMIO
(3MEKTPOHHBIH MHKPOCKOIL, MUKPOAHAIU3ATOP).

®opmar peanmsanuu: THOPUAHEIA — ayJWUTOPHEIA W yIANSHHEIA C HCIOIL30BAHMEM
MH(OPMAMOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHIA OHOBPEMEHHO.
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Paznenr 2. TaGamma cooTBeTCTBHA JeHCTBYIOMMX NPOPECCHOHAILHLIX CTAHIAPTOB
HANPABJICHUIO NOTOTOBKH

Kon HaumeHoBaHue
PO ECCHOHAIEHOTO Obnacts Bug TPOGECCHORATLHOTO
. cTa
CTaH/apTa II0 npodeccHOHANBHON | NpodecCHOHATEHO - HAapTa
Kraccuukanyu JCSTCILHOCTH # nesarensHOCTH ¢ TIOCTCAYFOTITIMH
Muztpyna W3MEHEHUSIMU 1
IOTIOTHCHUAMM)
Croeruamict no
XynoxkecTBeHHas TOXHMCO
04.002 Kynetypa u uckycctTBo omeccam
YARTYP 4 JEATEIBHOCTD rpon o
XYIOKECTBEHHON
JCATCIRHOCTH
Crhenuanuct B obnactu
Jxcneprusa OIICHKY Ka4ecTBa U
MPOEKTHOH SKCIEPTHIBI IS
OKyMEHTa! 3 aI0CTPOUTEIBEHON
Apxute a, OKyM izl rpanoctp
It pE3YILTATOB JeSTENEHOCTH
IIPOCKTHUPOBAHME,
10.004 HHXCHEPHBIX Croenmanuct B oonactu
TeojIe3usl, Tonorpagus . .
— U3BICKaHMI SKCIEPTH3BI IPOEKTHOM
00BEKTOB JIOKYMEHTaIIH ¥
KaIMTaJIHOT'O Ppe3yIbTaToOB
CTPOUTEIIECTBA HIDKCHEPHBIX
H3BICKaHUM
Ob6ecneaenue
Cremuamct no
KOMILIIEKCHOTO
obecneueHuIo
KOHTpONS
XuMugeckoe, XAMHAKO- KOMIDICKCHOTO
~ HpOW3BOCTRA
26.001 TEXHOJNOTMYECKOe KOHTPOJIS1 IPOU3BOZCTBA
HaHOCTPYKTYPHUPOB
IIPOU3BOLCTBO ARHBIX HAHOCTPYKTYPHUPOBAHHBI
X KOMIIO3UIIMOHHBIX
KOMIIO3HI[HOHHEIX
MarepHaloB
MATEpHAIOB
1IpoBenenue
XMMHKO-
¢bu3MIeCKUX
aHAJIM30B 10
HCCIIEZIOBAHHIO XUMHK-TEXHOJIOT B
31.008 ABTOMOOMWIECTpOCHNE HO
CBOMCTB aBTOMOOMIECTPOCHHH
MAaTepHaJioB P
HIPOU3BOICTBE
TPAHCHOPTHBIX
CPEACTB
Crneuuanyuct B o6nactu
TEXHOJIOTHIECKOTO
IIpomsBoacTBo
obecneyucHus
00BEMHEIX
TIOJIHOTO IHKIIa
CKBO3HEIC BUJIBI HaHOMCTAILIOB,
. TIPOM3BOICTBA
40.004 npodeccHoHaTBHON CILIABOB,
O0BEMHEIX
JESTEILHOCTH KOMIIO3UTOB HA UX
N HaHOMETAJLIIOB,
OCHOBE W M3/1€JHi
CILIaBOB, KOMIIO3UTOB
U3 HIX .
Ha UX OCHOBE M U3/IENIHUi
M3 HUX
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Crenuamict B oonactu

MaTepUAaNOBEIIECKOTO
IIpon3BoacTBo
obecnicucHUs
00BEMHBIX
TE€XHOJIOTHIECKOTO
CKBO3HEIE BUMH HaHOMETAJLIOB, 2 IDOH3BONCTE’
40.005 npodecCHOHATBEHOR CILIABOB, [ 1P A
006BEMHEIX
JIEATEILHOCTH KOMITO3WTOB Ha UX
. HaHOMETAILIOB,
OCHOBE U M3/ICIHit
CILIaBOB, KOMITO3UTOB
U3 HUX .
Ha UX OCHOBE M M3HEIUiA
H3 HIX
TIporenenme
HavHo Croenmayuct 0o Hay4qHo-
CxBO3HBIE BUAE : HCCIIE0BATENILCKUM M
. HCCIIEIOBATEIBCKH
40.011 npodeccHOHATFHOMH OIIBITHO-
IESTENBHOCTH X M OIIbITHO- KOHCTPYKTOPCKUM
KOHCTPYKTOPCKHX P
pa3paboTkam

pa3paboToK




