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1. HEJIX OCBOEHUMA JTUCHUIIINHBI

OcHOBHasl 1IeJb JTAHHOM AUCIMIUTUHEL — HOPMUPOBAHKE Y CTYJCHTOB CUCTEMBI 3HAHUI 110 00OCHOBAHHUIO U Peai3al[iH
pecypcocOeperaromux peleHuii IpH BEI0OPEe KOHCTPYKIMOHHBIX MATEPHAIIOB U 3aIIUTE UX OT KOPPO3HH BO BeeX cepax mpupogHOn u
MPOU3BOJICTBEHHOM JIESITEIILHOCTH.

3amaun mpenofaBaHus JUCIUILIHHBI COCTOAT B JOPMUPOBAHIH COBPEMEHHBIX HAYYHBIX IIPECTAaBICHHH O (HH3UKO — XUMHIECKOM
MEXaHU3Me KOPPO3UOHHBIX IIPOIIECCOB; OCBOCHUU OCHOBHBIX IIPUHIIUIIOB arpeCCUBHOIO BO3/CHCTBYS pa3IMuHbIX CPe]] Ha METAILIbI U
MeTaIMIecKre KOHCTPYKIIH; TPAKTHIECKOM 03HAKOMIICHHH C BUIAMU KOJIMYECTBEHHON OIIEHKH CKOPOCTH KOPPO3HHU U CIIOCO0aMH
3aIlUThI METAJUIOB; Pa3BUTHU HABBIKOB pabOThI C ydeOHOM U CIIPaBOUHOM IUTEPATypoil A1 00001EHUs U 00BIACHEHUS
9KCIIEPUMEHTANIBHBIX PE3YJIBTATOB.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIIMHE HAIIPABJICHbI HA JOCTHKECHUE NHAUKATOPOB!

ITK-1.1. ObnagaeT 3HaHUAMHA 00 OCHOBHBIX METO/IaX MPOBE/ICHUS HayYHO-HCCIICA0BATEIBECKHUX Pa3paboToOK B 00NacTH (PU3HYESCKIX
HayK; 0 coco0ax IIaHUPOBaHMS M OPTaHU3AINH UCCIICJOBAHUH.

ITK-1.2. JIeMOHCTpHpYET YMEHHUS: IPOBOAUTH MTOKCK, H3yYCHHE 1 0000IIECHIE HAYYHOTO OTBITa B COOTBETCTBYIOIICH 00IaCTH
UCCIIEZI0OBAHUI; OIpeAesIaATh HeIH U 3a1a4l IIIaHUPYEMbIX UCCIIeIOBAaHUMN U pa3paboTOK; IPOBOIUTh UCCIEJOBAHUE, COCTABIIATH €0
omnucanue, GopMyTUPOBATH BEIBOBI IO TIOTyIEHHBIM PE3yIbTaTaM.

ITK-1.3. IMeeT npakTU4eCKUil ONBIT (HABBIKK) B 00J1aCTH (HU3UUECKUX HAyK: IPOBEACHUS HayYHbIX UCCIEJOBaHUIl B COOTBETCTBUM C
MOCTaBIIEHHOH IIEIbI0; COCTABIICHHUSI OTYETOB 10 TEME H 110 Pe3yabTaTaM IPOBEICHHBIX HAYTHO- HCCIIEI0BATEIILCKUX Pa3pabOTOK.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |ELB.JIB.O9.02

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

Xumust

®dazoBble paBHOBECHUS U CTPYKTypooOpa3oBanue 1

BBC,HeHI/Ie B CIICUAJIBHOCTD

BBenenue B GU3NKY TBEpAOTO Tea

2.2 JIncuMnIuHbl U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHE JAHHOH THCHUILIHHBI (MOYJI5) HE00X0AUMO KAaK NMpeaecTBYoIIee:

[MoaroToBka K Tpolenype 3aliuThl U 3alIUTa BBITYCKHOW KBaMH(HUKALIMOHHOMN paboThI

HOHFOTOBK& K ¢cda4de u caavya rocyJapCTBEHHOI'O 3K3aMCHa

[IpousBoacTBeHHAas IPaKTUKA (MPEIAUIUIOMHAS TIPAKTHKA)

3. KOMIETEHLUY OB YYAIOIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

IIK-1: CnocoGeH NpUMeHATH CeHATU3NPOBAHHbIE 3HAHMS, NOIyYeHHbIe B 00J1acTH (PU3HMYEeCKUX HAYK, IPH NPOBEAeHUH
HAY4YHO-HCCJIe0BaTeIbCKHX pa3padoTok

3HaTh:

s noctmxenust [TK-1.1: OcHOBBI TeOpHuH (BU3UKK U XUMHHU TBEPIOTO TeJIa; OCHOBBI TECOPUH KOPPO3HUOHHBIX MPOIECCOB B MA30BbIX U
JKAJKHAX JICKTPOIPOBOASALIUX CPELaX;

YMmern:

Jns noctmxenus I1K-1.2: npuMeHATh CHeHaIM3UpOBAHHbIEe 3HAHNUS B 0071aCTH (U3UKU M XUMHHU TBEPIOTO TeJa A1 OCBOSHUS
IpOGIITEHBIX GH3HIECKAX TUCIHUILTHH

Buaanern:

Jnsa noctrxenus [1K-1.3: coBpeMeHHBIMU IpHEMaMH TEXHOJIOTMYECKOH 31U Thl 000pYA0BAaHUS OT KOPPO3HOHHBIX Pa3pyLICHU

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH
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3.1|3unaTth:

3.1.1|OcHOBBI TEOPHH (PU3UKU U XUMUH TBEPIOTO TENA; OCHOBBI TEOPUH KOPPO3UOHHBIX MPOIIECCOB B TA30BBIX U JKHIIKUX
3IICKTPOIPOBOASAIINX CPEIax;

3.2|Ymern:

321 OLICHUTDH XapaKTEP BIIUAHUSA Opr)KaIOHIeﬁ W HpOI/I3B0)ICTBeHHOI71 Cpeabl HA 3aKOHOMEPHOCTU TEYCHUA KOPPO3UOHHBIX
IIPOILIECCOB,

3.3|Baanern:

3.3.1|coBpeMEeHHBIMHU IPUEMaMH TEXHOJIOTHUECKOH 3alIUTH 000PYA0BaHHS OT KOPPO3HOHHBIX PAa3pyLICHHUIT; COBPEMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMH JJIS1 pEILICHHUS HAYYHO-HUCCIIEA0BATEIbCKUX U IIPOU3BOACTBEHHO-TEXHOJIOTMUECKIX
3ama4 Ipo(heCCHOHATIBHON ESITENILHOCTH.

4. OBPBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6Lwas TpyaoemMKoCcTb 23ET

Yacos o yueOHOMY IUIany : 72 Buner konTponst B cemecTpax:
B TOM YHUCIIE :

aynutopHsbie 3aHatus . 40 3a4eTH 8

camocTosTeNbHas padoTa : 27,9

KOHTaKTHas pabora: 44,1

UKP: 4,1
5. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHSA / Kvpe
Paznen 1. Beeaenne. ConuajbHbie, 7K0JOTHYeCKHE H DKOHOMUYECKHE
acneKThl MpodJemMbl 00pbObI ¢ Koppo3ueii. TepMuHBI U CTAHAAPTEHI.
Knaccudukanusi KOppo3HOHHBIX MPOLECCOB.
11 Benenne. Knaccupukanus Koppo3HOHHBIX IIpoleccos. /JIex/ 8 2 JI1.1J11.2 J11.3J12.1
213233
1.2 JleheKThl KPUCTAIIMYECKUX PEIIETOK U UX BIUSHUE HA KOPPO3UOHHOE 8 2 JI1.1J11.2 J11.3J12.1
noBezicHne MeTayuioB. /Cp/ D122 53 54
1.3 Bunsr kopposnonnoro koHTposs. [IpuHIHT MOCTpoeHNsT KOPPO3IHOHHBIX 8 4 JIT.1 J11.2 JI1.3J12.1
Jquarpamm. /Cp/ 01323354
14 IIpon3BocTBEHHAS TPAKTHKA CHIDKEHUS arpeCCUBHOCTH KOPPO3UOHHOM 8 2 JIT.1 J11.2 JI1.3J12.1
cpenpl. /Cp/ 215233 54
1.5 Koppo3sus B npupoaHbix ycnoBusx. Mexanusm npouecca. Biusaue 8 2 JI1.1J11.2 J11.3J12.1
MPUPOAHBIX (PAKTOPOB HA TEUEHUE KOPPO3UOHHBIX MPOIECCOB. MeTOIbI 2103253 54
3amutel. /Cp/
Paznen 2. 'azoBasi koppo3usi.
2.1 T"azoBas kopposust. OCHOBHBIE CTaZMHU Ia30BOH KOPPO3UH METaLIOB. /JIek/ 8 4 JI1.1 J11.2 J11.3J12.1
01039233
2.2 DU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTH I'a30BOI1 KOPPO3UU METAILIOB. /JIek/ 8 2 JI1.1 J11.2 J11.3J12.1
01039233
2.3 BnusHue BHYTpeHHHX M BHEIIHUX (h)aKTOPOB HAa CKOPOCTH Ta30BOH KOPPO3UHL. 8 2 JI1.1J11.2 J11.3J12.1
Mp/ 01323354
Pazgen 3. nexkTpoxumuieckasi KOppo3us.
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3.1 DNEeKTPOXUMHUYECKasi KOPPO3HsL. 3aKOHOMEPHOCTH KHHETUKH JIEKTPOJHBIX 8 2 JIT.1J11.2 J11.3J12.1
peakimid. /JIex/ 213233

3.2 3aKOHOMEPHOCTH PAaCTBOPEHHS METAJJIOB B AKTHBHOM COCTOSIHUM. MeXaHH3M 8 4 JIL.1J11.2 J11.3J12.1
aHOJIHOT'O PACTBOPEHMUS CIUIAaBOB. AHOMAJIbHBIC SIBIECHUS IIPU PACTBOPEHUU 0109233
MeTauios. /JIex/

3.3 3ammra METaJUIOB OT KOPPO3HH TTOBEPXHOCTHBIMU TOHKOCJIOMHBIMU 8 2 JI1.1J11.2 J11.3J12.1
HOKpbITUAMU. ['anbBaHnUecKue NOKpITHA. /JIeK/ 0109233

3.4 OnexTpoxumuueckas kopposus. /IIp/ 8 4 JI1.1J11.2 J11.3J12.1

21323354

3.5 3aKOHOMEPHOCTH KMHETHKH JIEKTPOIHBIX peakuuii. /TIp/ 8 4 JIT.1J11.2 J11.3J12.1

21323354
3.6 3aKOHOMEPHOCTH PacTBOPEHHS METAIJIOB B aKTUBHOM cocTOsiHUH. /TIp/ 8 4 JIT.1 J11.2 J11.3J12.1

21323354
3.7 DIEKTPOXUMHUYECKHE METO/IbI IIPOTHBOKOPPO3HOHHOM 3aIlIUThl MeTaIIoB. /T1p/ 8 2 JIL.1J11.2 J11.3J12.1

301 32 33 54

3.8 CTpoeHue IBOMHOTO AJIEKTPUIECKOTro ciost. OTpeIeNuTh ero poiib B 8 8 JIL.1J11.2 J11.3J12.1
BO3HUKHOBEHUH CKayKa IIOTEHIMajIa Ha TPaHHLe METaJUI-pacTBOP U BIMSHUE Ha 301 32 33 54
KUHETHKY 3JIEKTPOHBIX mpoiieccoB. /Cp/

Pa3nen 4. Hemerajsimueckue MaTepuajibl M 3allIMTHbIE OKPBITHA.
4.1 Hemerannuueckue MaTepHuaibl M 3alIUTHBIC MOKPBITHS. /JIek/ 8 2 JIL.1J11.2 J11.3J12.1
32103233

4.2 XKapocTtoiikue nokpsITus. CocoObl MoayueHus. 3alUTHbIE U HU3UKO- 8 2 JI1.1J11.2 J11.3J12.1
MexaHudyeckue cBoicTaa. /Cp/ 215233 54

4.3 KoHcTpyKkImoHHBIE MaTepHaIbl HA OCHOBE OPraHUUECKUX coeuHeHui. /Cp/ 8 4 JI1.1J11.2 J11.3J12.1

21323354
Pa3nen 5. Koppo3uonnasi XapaKTepuCTHKA MeTAJLJIOB U CIJIABOB.
5.1 Koppo3nonHast xapaKTepUCTHKa METaJUIOB U CIIIaBOB. /JIex/ 8 2 JI1.1J11.2 J11.3J12.1
213233
5.2 M3menenue coctaBa cpeqbl Kak METOJ IPOTUBOKOPPO3UOHHOM 3amuThl. /IIp/ 8 4 JI1.1J11.2 J11.3J12.1
21323354

5.3 TIpuHIMUIIBI BEIOOpA ONTHMAILHOW KOHCTPYKIIMHU armapara ¢ O3HIU 8 2 JI.1J11.2 J11.3J12.1
MPEJOTBPAIEHHs] 04ar0B KOPPO3UOHHBIX paspylieHuid. KoHCTpyKkTUBHBIE 01323354
pelIeHH s, MPUHIMaeMble ITPU KOHTAKTe ABYX Pa3HOPOAHBIX METAILIOB,

HPOBECHHE TEIUIOOOMEHHBIX MTPOLIECCOB, BO3MOXKHOCTH BO3HUKHOBEHHUS
3aCTOMHBIX 30H. /Cp/

54 Koppoznonnsie XxapakTepuCTHKH OMPEAEIEHHBIX IPEACTaBUTENICH [IBETHBIX 8 1,9 | JI1.1J11.2 JJ1.3J12.1
MeTaJuIoB U cruiaBoB  /Cp/ 210523354
Pa3nen 6. Unas konTakTHast padoTa

6.1 MHuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpoIb /VIKP/ 8 41 JI1.1 J11.2 J11.3J12.1

010323354

6. POHJ1 OHEHOYHBIX CPEJICTB
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6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

321)18.‘{1/1, TECT, BOIIPOCHI K 3a4€Ty

6.2. TunoBbIe KOHTPOJILHBIE 3aAaHUS M HHbIE MATEPHAJBI JUIS TEKYIIeil aTTeCcTAIINH

TuroBble KOHTPOJILHBIC 33JaHKS TIPE/ICTaBIICHBI B QOHIaX OLIEHOYHBIX CPENCTB Mo Auciumuinae "Kopposus u 3amura Metaios”

6.3. TunoBbie KOHTPOJbHbIC¢ BOIPOCHI U 3aJaHUA AJIs l'lpOMe)RyTO'lHOﬁ aTrecTaluu

Bompocsr k 3auery.

. ConmasnbHble, YKOJIOTHIECKHE U SKOHOMHUYECKUE aCTIEKTHI TPo0IeMBbI 00PHOBI ¢ KOPPO3Uel METaJIIOB.
. Knnaccudukanys xoppo3UOHHBIX IIPOLIECCOB U NI0KA3aTEIH KOPPO3UU.

. OO1m1ast XapaKTepHUCTHKA MPOIECCOB Ia30BOM KOPPO3HUH.

. OCHOBBI TEPMOIMHAMUKY IIPOLIECCOB KOPPO3UU MeTaIoB. Koppo3us METaIOB B HENEKTPOIUTAX.
. OCHOBHBIE CTaIuM ra30BOM KOPPO3UU METAJUIOB. AcopOLns Ta30B HA TOBEPXHOCTH METAJLIOB.

. Ancop6uust KUCIIOPO/a Ha IOBEPXHOCTH MeTalla U 00pa30BaHUe OKCUJA.

. I[Inenku Ha MOBEpXHOCTH MeTaila. JINHEWHBIN, MapaboIMYECKHUil U CII0KHBIC 3aKOHBI POCTA TUICHOK.
. Kunetuka ra3oBoii KOppo3uu MeTalIoB.

. MexaHN3M XUMHIYECKOH KOPPO3HH.

10. BiusHue BHYTPEHHUX U BHEIIHUX (PAaKTOPOB HA CKOPOCTh I'a30BOIl KOPPO3UU.

11. Teopuu kapoCTOHKOTO JIETUPOBAHUSI.

12. TepMoaguHaMHKa 1EKTPOXUMUYECKOH KOPPO3UH.

13. Juarpammer [1ypGe.

14. 3aKOHOMEPHOCTH KMHETHKH 3JIEKTPOAHbIX peakuuil. Jluddy3nonnas kunetuka. KoHleHTpallMoOHHas oysipu3anus. Y paBHEHUE
Tadens.

15. OOmas xapakTepuCTHKa 3JIEKTPOXUMHUUECKOT0 KOPPO3UOHHOTO IIpolIecca.

16. Koppo3moHHBIH IpoIecc ¢ BOAOPOIHON M KHUCIOPOIHON JENOsIprU3anueH.

17. Koppo3uoHHBIE AUArPAMMBI.

18. 3aBHCHMOCTH CKOPOCTH KOPPO3HHU OT COCTaBa pacTBOpA.

19. MexaHu3M aHOJHOTO PACTBOPEHUS CIIIAaBOB. AHOMAJIbHbIE SIBJICHUSI IIPU Pac-TBOPEHUH METAJLIOB.
20. TIlaccuBHOCTS.

21. ®octarHbIe U OKCHIHBIE 3AIUTHBIEC TUICHKH.

22. TanpbBaHMYECKUE MOKPBITHUS.

23. Xapocroiikne 3aIuTHBIE TTOKPBITHUSL.

24. JlakokpacouHbl€ 3alUTHBIE TTOKPBITHA.

25. DneKTpOXMMHUYECKHE METO/Ibl IPOTUBOKOPPO3MOHHOM 3aIIUThl METAIJIOB.

26. H3meHeHue cocTaBa cpesibl KaK METOJ IPOTUBOKOPPO3MOHHOM 3alUTHI.

27. Koppo3uOHHO-CTOWKHE HEMETaIMYeCKHe MaTeprasbl HA OCHOBE OPraHMYECKUX COCTMHEHHUM.
28. Koppo3noHHas XapakTepUCTHKA METAJUIOB U CIIJIaBOB.

29. Cranu u yyryHsl. JlerupoBanue crayei, Kak cCrioco0 MOBBIIIEHUS] KOPPOSHOHHOM CTOHKOCTH.

30. JKapocroiikue criyiaBel Ha OCHOBE JK€Je3a.

0NN N bW —

Ne)

6.4. Kputepun oneHuBaHus

CreneHb yCBOSHHSI MaTepUaa JI0KHA OBITh POJEMOHCTPUPOBAHA [IPU BHINOJHEHHH KOHTPOJIBHBIX pabOT B TEUCHUE CEMECTpa:
CTYZIEHT JOJDKEH YCIEIIHO CAATh KOHTPOJIbHBIE PA0OTHI II0 OCHOBHBIM pa3jeaM AUCLUIIMHBL. B cilydae, eciu CTyIeHT He cal
KaKkHe-T100 KOHTPOIIbHBIE PAOOTHI B TEUEHHE CEMECTPA, TO Ha J0-IyCKe K 3a4eTy eMy MpeiaraeTcs pemuTh 3aa4u Mo
COOTBETCTBYIOIINM TeMaM. B kauecTBe IOMONHUTENEHBIX KPUTEPUEB IIPOBEPKU CAaMOCTOSTEIBHOM PabOTHI CTY[EHTa CIUTACTCS
BBICTYIUICHUE CTYJICHTOB II0 COOTBETCTBYIOIIUM Pa3fieiaM, IPEAI0KCHHBIM B KaU€CTBE BHINOIHEHHS CAMOCTOSITEILHOM PabOThL.

K 3aueTy He IOMyCKalOTCA CTYJEHTBI, Y KOTOPBIX OTCYTCTBYIOT KOHCIEKTHI JIEKIUN 1 HE CIaHbl OTYETHI 10 IPAKTUUECKUM 3aJaHUSIM.

7. YHEBHO-METO/JMYECKOE © THO®OPMAIIMOHHOE OBECIIEYEHHE JUCIHUIIJIMHBI (MOAY JI51)

7.1. PexoMeHnayeMas Jutepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue |I/I3213.T6J'IBCTBO, r0)1| Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.1 |CemenoBa U. B., Koppo3us u 3amura oT Koppo3un: yde6Hoe ocodue Mocxksaa : 9bC
Onopuanosud I'. M.,  [(https://znanium.com/catalog/document?id=274212) W3natenbckas
Xopoumios A. B. ¢upma "Ouzuko-
MaTeMaTH4YecKast
nureparypa" (OU
3MATIJINUT), 2010
JI1.2 |Hosropoauesa O. H., |Koppo3us MeTanioB 1 METOBI 3alIUTHI OT KOPPO3UU: YUeOHOE HoBocubupck : 3BC
Poroxnukos H. A. nocobue HoBocubupckuit
(https://biblioclub.ru/index.php?page=book&id=575508) rOCyIapCTBEHHBIN
TEXHUYECKUHN

yHuBepcuret, 2019

JI1.3 |Cemenosa 1. B., Koppo3sus u 3ammra ot koppo3uu: ydeOHoe mocodue Mockaa : 3BC
Onopuanosua I'. M.,  [(https://biblioclub.ru/index.php?page=book&id=68857) ®usmariut, 2010
Xopowmmios A. B.

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Cemenona U. B., Koppo3sus u 3anmra ot Koppo3un: ydeOHoe mocodue sl By30B Mockaa :
®nopuanosuy I'. M., Ousmaraut, 2006

Xopommos A. B.

7.2. Ilepeyens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd "UHTepHeT"

D1 |JlaHb [DekTpoHHBIM pecypc] : anekTponHo-6ubmmnoTednas cuctema (ObC) / uznarensero Jlans.  URL: http://e.lanbook.com/

32 |YHuBepcurerckas 0M0IMOTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmnoreynas cucrema (9bC) / 000
Hupexrtmenua [abmummuar.  URL: http://biblioclub.ru/

33  |IOpaiir [DnekTpoHHEIH pecypc] : anekTpoHHO-6nbMoTeunas cucrema (OBC) / uznatenserso FOpaiit.  URL: https://urait.ru

94 |eLIBRARY.RU [OnexTponHslil pecypce] : anekTpoHHas oubauoreka / Hayu. snextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 IlpodeccnonaabHbie 6a3bl IaHHBIX U HHPOPMALNOHHO-CIIPABOYHBIE CHCTEMBbI

1. DnekTpoHHBI KaTanor HaydHO# Ondanorexn Yenl'yY [DnexTpoHHbIH pecype] : 6a3a nanHbIX / Yenso. roc. yH-T. — UensOuHck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaist
American Physical Society : caitr. — URL: http://journals.aps.org/about — 513. anrit. — Pexxum goctyrma: TOJIBKO U3 CETH YHHBEPCHTETA. —
TexcT : 2eKTPOHHBIN.

3. Web of Science : myneriaucuumrsaptas pedeparuHast 6a3a gaHHBIX / Kommanust Thomson Reuters. — Pexxum nocryma: s
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

4. Scopus : peteparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrit. — Pesxum fgocryma: st
3apeructpup. noip3opareneit Uenl'yY. — TekcT : 3meKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anrs. — Pesxxum 1oCTyma: Uist 3aperucTpup. mojb3oBareneit Yenl'y. —
TeKcT : 2NeKTPOHHBIN.
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6. IlpeseHTanys, WIUTIOCTPUPYIOIIAs MEXaHU3M XUMHYECKOH KOPPO3UH; KOPPO3HOHHAS XapaKTepUCTHKA METAJUIOB U CIUIABOB — TEKCT
JIEKIINI;

7. DnexrpoHHas konus kaury: Kopposus u 3ammura oT koppos3uu noj pen. M. B. Cemenosoit M.: ®dusmatiut. 2008.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOYJIS)

OcBoeHNE AUCIUILTIHBI OCYIIECTBIISIETCSA B y4eOHOH ayIMTOPHUHU IIEPBOTO KOPITyCa, pacCCUUTaHHOU Ha 25 cryneHToB. Eciu 3ansaTus
BEIyTCS IS TOTOKA CTYACHTOB, TO AUCLUUIUIMHA BEACTCA B JICKIIMOHHOW ayINTOPUH IIEPBOT0 KOpIryca, paccuntanHoi Ha 100
CTY/ICHTOB.

JI71s1 yerenHoro 0CBOSHHMS TUCIUITINHBI Ay TUTOPHS A0JDKHA OBITH 000pyAOBaHA MYIbTHMEANHHBIM KOMIIZIEKCOM M OKPaHOM IS
JIEMOHCTPALIUH CIIalIOBBIX MPE3CHTAIUH.

Hcnonb3yroTes 31€KTPOHHBIM YuTaNbHbIN 3a1 HayuHol 6ubinuotexu Yenl'V (ayautopus 206) u yueOHast 1abopaTopus
BBIUUCIUTEIBHON (PU3UKH KadeIpbl TeopeTnieckoi Gu3uku (ayauropus 222) st CaMOCTOSATEIbHOM paboThI CTY/ICHTA, OCHAIIICHHBIC
[EPCOHANBHBIMU KOMIIBIOTEpaMU, MyJIbTUMEIUHHON anmapaTypoil. B aynuropusx obecredeH TOCTYI K pa3InuHOIl ClIpaBOYHOM
IHUTEpaType, SHIUKIONEAUSIM, OnOImorpadmIecKuM U MOITHOTEKCTOBBIM 0a3aM JaHHEIX, HH(POPMAIMOHHBIM pecypcaM «HMHTepHeTY.

OOy4eHHe UHBATUJIOB U JIMI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbS OCYIIECTBIISIETCS C IPUMEHEHUEM CIISYIONIETO
CIEIUATBHOTO 000PYAOBaAHHMS:

a) 71 JTUI] C HapyIIeHHeM CiTyXa (aKyCTHIeCKUI YCHWIINTENb W KOJOHKH, MYJIbTHMEIUIHBIN IIPOEKTOP);

0) JUTs JIUII C HapyIIeHHEM 3peHusl (MyJIbTUMEIUHHBIA TPOEKTOP (MCIOIB30BAaHKE TPE3EHTAIMN ¢ YKPYITHEHHBIM TEKCTOM);

B) JUISL JIAL € HAPpYHIEHUEM OITOPHO-ABUI'aTCJIbHOIO allliapaTta (HepCOHaJ'ILHLIC MOOUJIbHBIE KOMIIBOTEPHI — H€T6yKI/I).

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIJIMHBI (MOY JIST)

Ipu n3ydeHuy NaHHON TUCHUIIIMHBI UCIIOJIB3YIOTCS JIEKIMOHHBIE, IPAKTUYECKHE 3aHATUS U CaMOCTOsATeIbHAs paboTa cTyAeHToB. Ha
JIEKLIUOHHBIX 3aHATUAX NperojiaBaTesb H3JlaraeT OCHOBHOE COZiepKaHue TeM IporpaMMsl. [IpopaboTKy JICKIIMOHHOTO MaTepuala
’KeJIaTeJbHO IIPOBOIUTH KaK IOCIIE KaXKJOT0 3aHATHS, TaK U 1O 3a-BEPLICHUIO TEMBL. DTO II03BOJIUT CBA3aTh BOEAUHO MOIY4YEHHbIE
CBEJICHUS U COCTaBUTh LIEIbHYIO KapTHHY. CTyJIEHTY clieyeT paBHOMEPHO B T€UEHHE CEMECTPa PACIpeesATh YIeOHYI0 Harpy3Ky Mo
HOATOTOBKE K NPAaKTUYECKUM 3aHATHAM U CaMOCTOSTENbHOI paboTe.

Ha npakTu4ecKkux 3aHATUAX pacCMaTPUBAIOTCSl OCHOBHBIC METO/IBI M IIPHEMBI pEeLICHUS 3aad. PexoMenayercs nepes Kax M
IPaKTUYECKUM 3aHATHEM BBINOJHUTH JOMAIIHEE 3a1aHUE, YTO IO3BOJIUTH JIy4llle YCBOUTh MPEAbIAYIIUH MaTepHal, U U3y4UTh
JIEKLIUOHHBIH MaTepHal 10 MPeACTOsILIEH TeMe.

BakHBIM MOMEHTOM IIPU W3YYCHUH JIFO00H IUCIUIIIMHEL ABISETCS OPTaHU3AIHs CaMOCTOSATENLHON paboTsl. [Ipn ocBoeHNN
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX ONpeaeneH!H, GOPMYIHPOBOK U MOJOKEHHUH,
eci TpeboBaHUS kK Bam npsMo He yka3eIBaroT Ha 3T0. Briomae 3¢(hekTHBHOIT MOKeT 0Ka3aThCs MOIBITKA TIOHATh CYTh SBICHHUS,
BBIPa0OTATh CBOE OTHOLIECHHE K HEMY, OTIMPAasCh HAa MaTepHUall, COAEPKaIHICs B peKOMEHI0BaHHOH iuTepaType. CkazaHHOE 0COOEHHO
3¢ heKTHBHO, KOT/Ia Pedb UAET O TAKUX TPEOOBAHMSAX, KaK «II0-HUMAeT» HIIN «MMeeT IpecTaBieHne». Hanporus, ecin Bel nmeete
JIeT1o ¢ TpeboBa-HUEM K JICITEIBHOCTHU «JIOJDKEH YMEThY, TO PEKOMEHYETCsI IOYNIPAXKHATHCS B COOT-BETCTBYIOLIEM BHUE
JieaTeIbHOCTU. Bce 3T0 MMeeT HeloCpeICTBEHHOE OTHOILEHUE K IIOATOTOBKE K IIPAKTUYECKUM 3aHATHUAM. 1Ipy BOSHUKHOBEHUH
BOIIPOCOB 110 TeéMaM, BEIHOCUMBIM Ha CPC, crenyeTr oOpaTuThes 3a KOHCY/IbTaluel K MPernoaBaTenio, Be-AyleMy JIEeKIMOHHbIE
3aHATUS. B TeueHue Bcero ceMecTpa IpH OCBOGHUHU JUCLUILIN- Hbl HEOOXOAMMO HCHONb30BaTh CIELUATIBHYIO JIUTEPATYPY,
umeromyocs B 6u6ano-rexe Yenl'Y U Ha 3IEKTPOHHBIX HOCUTEIISIX.

ITpu noAroToBKE K MPAaKTHYECKUM 3aHATUSAM CTYIEHTBI MOT'YT I10Jb30BAThCS DJIEKTPOHHBIMU MaTepuagaMy, pa3MeLIeHHBIMU Ha
caiitax KoH(pepeHLuil, 3TEeKTPOHHBIMU KHUI'AMH U JOCTYIIOM K BeIYIIUM HEPHOIUUECKUM KypHaIaM, UMEIOLIUMCS B HAy4HOH
6ubnmnoteke yHuBepcutera. CTyAeHTaM HEOOXOAUMO U3YUYHTh JIUTEPATyPy, PEKOMEHIyEeMYIO IIPEenoJaBaTeIsIMU.

B ocBoeHuu JUCHMIUIUHBI (MOLYIsl) MHBAIMIAMU U JIMIIAMH C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3J0POBbs 0O0JIBLIOE 3HAUEHUE UMEET
UHIMBHAYaNbHAS padoTa. [Ton nHIUBHIYaIbHOM paboTON MoxpazyMeBaeTcs ABe (HOPMbI B3aUMOACHCTBHS C IPETOIaBaTEIeM:
UHIMBUAYalbHAs yueOHas paboTa (KOHCYJIbTALUN), T.€. JOIOJIHUTEIBHOE Pa3bsiCHEHHE Y4eOHOrO MaTepyaa U yriayoJeHHOe
n3ydeHue MaTeprana ¢ TeMH 00yJaloIUMHUCs, KOTOPBIE B 3TOM 3aUHTEPECOBAHBI, U MHANBHyaJIbHAsl BOCIIUTATEIbHAS padoTa.
WHauBuIya bHbIe KOHCYIBTAIUH O IPEAMETY SBIACTCS BaXKHBIM ()aKTOPOM, CIIOCOOCTBYIOIINM HHANBHAYATU3ANN O0yICHUS 1
YCTaHOBJIEHHUIO BOCIUTATENIFHOTO KOHTAKTa MEXIY NPEHoAaBaTeIeM U 00yJaroyMCs HHBAIUAOM MM 00YJarOIIMCS C
OrpaHU4YE€HHBIMU BO3MOKHOCTSIMU 370POBbSL.

B cnydae mpumeHeHus mpu 00y4eHUH AUCHUIUIUHBI DJIEKTPOHHOT'O 00YUeHHUS, AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI
oO01eHne 00yJaroIuXcs U MPENnoaBaTeNs OCYIIECTBIAETCS B PEXUME PEalbHOr0 BpeMeH! (OHJIaiH-IeKIuu (BeOUHaphI), 4aThl,
BHJIC0-KOH(EPEHIINH U JIP.) UITH OTIO0KEHHOTO BpeMEHH (CHCcTeMa TucTaniionnoro ooydenus Moodle, MS Office365, dopymsr,
3JIEKTPOHHAS [10YTa U Jp.).

© ®I'BOY BO «Henl'V»
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ITpu 0Oy4eHuu JIULl C OrpaHUIEHHBIMU BO3MOXKHOCTSMU 3[J0POBbS 3JIEKTPOHHOE 00yUeHHE, TUCTaHI[MOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-fiepeadl HHGOPMAIK B JOCTYIIHBIX I HUX (hopMax.

Peanuzanys AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOI0 00ydeHHs, TUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0TUi (nanee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUHU «[10JI0KEHUS O peaiu3alid OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTEIbHBIX IIPOTPAMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCyJapCTBEHHOM
610/DKETHOM 00pa30BaTENIbHOM YUPEXKICHUH BhICIIEr0 00pa3zoBaHus «Helsi0MHCKUM rocy1apCTBEHHbIH yHUBEpCUTET», «IlomoxxeHus
0 MOPS/IKE 3a4eTa 00YYAIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBLHBIM 00pa30BaTeNIbHBIM MPOrPAMMAaM BBICIIIETO 00pa30BaHUs B
OI'BOY BO «YenlY» pe3ynbTaToB OCBOCHUS B OPraHU3aLUsX, OCYLIECTBILIIONINX 00pa30BaTEIbHYIO JIeSITeIbHOCTh, YUEOHbIX
IIPEAMETOB, KYPCOB, TUCIHUIUINH (MOAYJIel), IPAKTUK, JOIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM» IIOCPEIACTBOM NIEKTPOHHOM
uHpopmaronHo-06paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx citydasx (Gopc-Maxop U T.11.) OIpU
peanu3anuu 00pa3oBaTesibHON AeaTenbHOCTH ¢ TpuMeHeHreM D0, IOT MOryT NpUMEHSATh KOMIIOHEHTBI, HE BXOJSIINE B IIEPCUCHD
3JIEKTPOHHOM HH(POPMAIIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHNE MTUCIUILTHHB MHBAHIAMH W JTHIIAMH C OTPAHHYIEHHBIMH BO3MOXHOCTSMH 3[0POBbS OCYIIECTBIACTCS C HCIIOIb30BAaHHEM
CHELHATIbHBIX TEXHUYECKUX CPEICTB U HMHGOPMALMOHHBIX TEXHOJOTUH, HpenocTaBiseMbIX PecypCHBIM yd4eOHO-METOAUYECKUM
IEHTPOM II0 OOYYEHHI0 WHBAIMIOB WM IHI[ C OTPAHHYCHHBIMH BO3MOXKHOCTAMHU 370poBbs Yenl'V mo 3ampocy oOydarommerocs
(MOOMIIbHBIE CIIELMANIbHbIE TEXHUYECKHE CPEACTBAa [UIL JIMI C HapyIICHUSMM 3pPEHUs M C HAapYLICHUEM CllyXa, acCUCTUBHBIE
UH(POPMAIOHHBIE TEXHOIOTHH).

IMpu HeoOxomuMocTH Ui OOY4AIOIIUXCS C HapyIIEHUAMH 3pEHHS Ha pabodyMX MecTax [yl IPOBEACHHS MPAaKTHUYECKUX WU
71abOpaTOPHBIX 3aHATHH yCTaHABIMBACTCS CIENHANbHOE MPOrpaMMHOE obecredeHHe (IporpaMMa pedeBOH HABHUTAIHM, PEUYEBBIC
CHHTE3aTOPbI, SKPAHHbIE JIYIIbI).

B yueOHble aynuropun obecreunBaeTcss OeCIPensTCTBEHHBII 10CTYyN I 00y4alomuXCcs ¢ WHBAIUAHOCTBIO U C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbs. B ka0t ayauTopnu, rae o0ydaroTcs HHBAIHIBI 1 JIMIA C OTPAHMIEHHBIMU BO3MOXKHOCTSMH 37I0POBBS,
[IpelycCMaTPUBAETCsl COOTBETCTBYIOIIEE KOIUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370pOBbS.

Jlnst ocBOeHMS TUCIUILTHHBI MHBAIHAAM M JIAIIaM C OTPaHIMYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPEJOCTABIACTCS JOCTYII K HEIaTHBIM
HCTOYHMKAM, UMEIOIIUMCS B HayuHOH 6ubmuorexe Yenl'V, ¢ moMOLIbIO CHIEIMAIBHBIX TEXHHUECKUX CPEJICTB; HOCTYI € IOMOIIBIO
CTIeNMaNbHBIX TEXHHYECKHX M INPOTPAMMHBIX CPEICTB K JJICKTPOHHBIM HCTOYHHKAM, IPEACTABICHHBIM B (DOpPME 3IEKTPOHHOTO
nokyMeHTa B poHze HayuyHOH OnbaroTeku Yenl'Y wim 371€KTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

V4eOHO-METOJUIeCKHe MaTepHaNbl AT OOYJalOMUXCS U3 YHCNa WHBAIUIOB M JHI] C OTPAaHWYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
IPEOCTABISIIOTCS B OpMax, alaliTUPOBAHHBIX K OTPAHUUCHUSIM UX 30POBbSI U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

JInst MHBANMIOB U JIUII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 30POBbSI OCBOCHHE IHUCIUIIIAHEI MOXKET OBITh YACTHYHO HITH MOTHOCTBIO
OCYIIECTBIICHO C UCMOIb30BAaHUEM AUCTAHIIMOHHBIX 00PAa30BaTENbHBIX TEXHOIOTHH.

Ilpr mpoBegeHHM TIPOMEKYTOUHOH AaTTeCTAllMH MO TUCIMIUIMHE OOYYaloMUMCS C HMHBAIMAHOCTBIO M C OTPAaHHYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI 00ECIIEUMBAETCSI MO HMX 3asBJICHUIO IPENOCTaBICHHE B JOCTYMHOH (opMe B 3aBUCHUMOCTH OT HX
WHIWBHIYaIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TIOPSAKE IPOBEICHHS IMPOMEXKYTOYHOH aTTECTAl[M, OIECHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3a/laHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mpudrom bpaiing, c
HCIIONIB30BAHUEM YCITyT aCCHCTEHTA, YCTHO).

ITpu npoBexeHUN MpoLEAYPHl OLICHUBAHUS PE3yIbTATOB 00YUEHHs] MHBAJIMIOB U JIHI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI
IpeIycMaTpUBAeTCs HCIONb30BaHue MpegocTaBIeHHBIX Yenl Y miam coOOCTBEHHBIX TEXHHUECKUX CPEJCTB, HEOOXOIMMBIX M B CBSI3H C
UX UHIUBUAYaJIbHBIMH OcOOeHHOCTSIMU. [Ipu HEoOXOOUMOCTH MHBAIMIAM U JHMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBSI
MPEIOCTaBIACTCS JOTOIHUTENBHOE BpeMs IS TIOJTOTOBKHM OTBETA Ha 3aJ(aHUS, MpOIEeypa OIEHUBAHUS Pe3ylIbTATOB O0yIEHHS MO
JUICIIUIUIMHE MOXKET [IPOBOJUTHCS B HECKOJIBKO ITAIIOB.
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03.03.02 ®dusuka, HanmpasJeHHOCTD (Mpo¢uin) Pusuka, PII/L "Koppo3us u 3ammura Mmeta/ioB",
2025 r.H., ouHas opma o0yueHHs

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceganus Ne 04 ot 18.02.2025

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) C.U. Caynuna

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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