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1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens mucnmmuinabl «Kopposus 1 3ammra MEeTauIoB) COCTOUT B (YOPMHUPOBAHKE Y CTYCHTOB CHCTEMbI 3HAHHUH 110
000CHOBaHHIO U peaH3alliy PecypcocOeperanix peneHni IPH BEIOOPe KOHCTPYKIIHOHHBIX MaTePUAJIOB U 3aIIUTE UX OT
KOPPO3HH BO BCeX chepax IPUPOJHOI U MPOU3BOACTBEHHO IEATCIBHOCTH.

OcHOBHBIE 3aJa4Yl JUCIHUIUIHHEL:

(hopMHpOBaHNE COBPEMEHHBIX HAyJHBIX IPEACTaBICHUHN 0 (PU3UKO—XIMUIECKOM MEXaHW3Me KOPPO3HOHHBIX IIPOIIECCOB;

O OCBOEHHME OCHOBHBIX IPHHLUIIOB arpeCCUBHOIO BO3JAEHCTBUS pa3IM4HBIX CPENl HA METAJUIbl U METAITIMYECKUE
KOHCTPYKLIMH;

0 IMPAKTUIECKOM O3HAKOMIJICHUE C BUIaMU KOJIMYECTBEHHOM OIICHKN CKOPOCTU KOPPO3UU U criocobamu 3aIlIUThI
MCTAJIIIOB.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIITMHE HAITPABJICHBI HA JOCTUKECHUC NHIUKATOPOB!

[TK-2.1. O6namaet 3HAHUSIMA OCHOBHBIX TEOPETHYECKUX MOJIOKEHUN ¥ METOZIOB B 00JIACTH (DU3UKU
HaHOCTPYKTYPUPOBAHHBIX MaTE€PUAJIOB.

ITK-2.2. [lemoHCTpUpYeT yMeHUS cOopa U aHaIM3a HHPOPMAITIH TI0 TEMATHKE IPOBOANMBIX HAyIHBIX HCCICIOBAHUN B
obnactu pU3MKKU HAHOCTPYKTYPHPOBAHHBIX MAaTEpHAIIOB

ITK-2.3. IMeeT mpaKTU4eCKHii ONBIT (HABBIKM) IPOBEACHHS HAYIHO-UCCIIEIOBATEIBCKUX PAOOT B 00IaCTH (DU3HKH
HaHOCTPYKTYPUPOBAaHHBIX MaTepUaoB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Llukt (pasaen) OIOIT: [51.B.JIB.02.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

HSy‘ICHI/I}O AUCHUIUIAHBI JOJDKHBI ITPCAIIICCTBOBATH ITOJIYICHUEC 3HAaHUU CTYACHTAMMU 110 JUCHUITJIMHAM: «Du3nueckas
XHUMUA, «®Pu3uKa U XUMHS HCOPraHNICCKUX MAaTEPUAIIOBY, «MatemMaTHIeCKHit aHaJIu3», «®Dusnka KOHACHCUPOBAHHOTO
COCTOsAHHUS BCUICCTBA».

Da30BbIC IPEBPALICHUS B JUCIIEPCHBIX CUCTEMAX

CriennanbHBIA (U3WIECKUN IPAKTUKYM

OO6pa3oBaHne KPUCTAIIIOB

2.2 JIucuMnJIuHbI M MPAKTUKH, 1JIS KOTOPbIX OCBOEHUE JAHHOU JUCHHMILIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KAK
NnpeauecTByoLee:

IToaroToBka K MpoIEAype 3alUTHI U 3aIIUTa BRITYCKHON KBATH()UKAIIMOHHONW pabOTEI

[TpousBoacTBeHHAs MpaKTHKA (TIPEIUITIOMHAS IIPAKTHKA)

ITpousBoaCTBeHHAs NMPaKTHKa (HAydHO-HCCIIe0BaTeIbCKas paboTa)

3. KOMIIETEHLIMY OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LM ITINHBI
(MOJYJIS)

IIK-2: CnocodeH kK aHAJIN3Y JAHHBIX HAYYHOI JIUTEPATYPbl, HAYYHO-TEXHHYECKOI JOKYMEHTAMH, TPYTHX
HH(}pOPMAIHOHHBIX pecypcoB U ()OPMYJIHPOBKE HA €0 OCHOBE 32/1a4, CBSI3AHHBIX ¢ peaju3anueii npogeccnoHaIbHBIX
ynxumii

3HaTh:

Jlis moctmxenns I1K-2.1: ocHOBHBIE METOIBI KOPPO3HOHHBIX HCCIEOBAHNH; KIIACCH(PHUKAIIIO METOIOB KOPPO3HOHHBIX
UCCIIEI0BAHUI; METO/IBI aHAIIN3a KOPPO3HOHHOM 00CTaHOBKY;

YMmers:

Jis noctmxenus 11K-2.2: mpoBoANUTH TOUCK IUTEPATYPHI 110 TEMAaTHKE HAyIHO-HCCIeI0BAaTEIbCKUX paboT; IPOBOIUTE
pac4EThl OCHOBHBIX [TOKA3aTeNel KOPPO3KH U CTEIICHH KOPPO3HOHHBIX Pa3pyIICHHUH 110 U3BECTHBIM (hOPMYIIaM U
YpaBHEHUSIM;

Baanern:

Js noctmxenus [1K-2.3: npencraBaeHUsIME 00 SKOJIOTHYECKOM acIieKTe MPOIIECCOB KOPPO3UH; METOIAMHU TIOUCKA HAYTHOM
nHpopManuu B 0a3ax JaHHBIX U ceTsX VHTepHeTa I pelIeHus] HayTHO-UCCIeIOBATENbCKIX 3a/ad.
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B pesyiabTaTe 0CBOCHHS JUCHMILINHBI 00y4YaI0IUICS J0JKEH

3.1 |3narh:

3.

1.1 0Ciiu, MPUHIMUIIBIL, 3aJa91 WU OCHOBHBIC METOABI KOPPO3HMOHHBIX I/ICCJTC)IOB&HI/Iﬁ; KJ'IaCCI/I(bI/IKaHI/I}O METOA0B

KOPPO3NOHHBIX HCCIEIOBAHMI; METOIBI aHAIN3a KOPPO3NOHHOH 00CTaHOBKH;

3.2 | YMmeTh:

3.

2.1 OpOBOJAUTH paC‘-IéTBI OCHOBHBIX ITOKa3aTeliei KOPPO3HWHU U CTCIICHU KOPPO3HUOHHBIX paspymeHI/Iﬁ 110 U3BCCTHBIM

(opmynam ¥ ypaBHEHUSM;

3.3 | Baagern:

3.

3.1 | coBpeMEeHHBIMH IPHEMaMH TEXHOJIOTHYECKOH 3aIUTEl 000PYIOBaHMS OT KOPPO3HOHHBIX pa3pymIeHUH ¢

HCTOJIb30BaHUEM HOBEHIINX JOCTIDKEHUH (PU3UKH B CBOEH HAydIHO- UCCIEA0BATENBCKON AATETLHOCTH.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb

43ET

YacoB 1o y4eOHOMY IIaHy 144 Bunbl koHTpONS B cemecTpax:
B TOM YHCIIE
ayAUTOpHBIC 3aHITUS : 32 9K3aMeHBI 3
caMoCTosATeNbHas paboTa 72,7
4acoB Ha KOHTPOJIb : 36
KOHTaKkTHas pabora: 35,3
UKP: 3,3
5. CTPYKTYPA U COJAEPKXAHUME JUCLHHUIIIMHbBI (MOYJIS)
Kon HaumeHnoBaHue pa3ae/ioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype
Pa3nen 1. BBeaenne. Kinaccugukanust Koppo3sMoOHHBIX NPOLIECCOB.

1.1 PasznoBunHoCTH KOppo3un. Kitaccudukanus KOppo3nOHHBIX MPOLIECCOB. 3 2 JI.1JI1.2 J11.3
DNEKTPOXUMHUYECKasi MPUPOIa KOPpO3uHu. BricokoTemmepaTypHas JI1.4J12.1
Koppo3ust. O6acTe NeHCTBHSA 3aIUTHI OT KOPPO3HH. 01023354
MexaucHUIUIMHAPHBIA XapaKkTep HayKu 0 Koppo3uu /JIex/

1.2 Pemenwue 3amay /Ip/ 3 2 JI1.1 J11.2 J11.3

JI1.4J12.1
31 32 33 54

1.3 [IpopaboTka yaeOHOTO MaTepHana 1Mo ydeOHOH 1 HaydHOU JINTepaType, 3 10 JI1.1J11.2 J11.3

paboTa ¢ Bompocamu ais 9k3ameHa /Cp/ JI1.4J12.1
21223232435
Paznen 2. KuHeTnka 3JIeKTPOIHBIX MPOIECCOB. 3aKOHBI KOPPO3UH

2.1 MexaHu3MBblI, OTNPeEeNSIOIIIEe CKOPOCTh KOppo3uu. Pacuer ckopoctu 3 2 JIT.1JI1.2 JI1.3
Koppo3uu JlnarpamMmsl nossipuzanuu. JluarpaMmsl KOppo3uu DBaHca. JI1.4J12.1
Juarpamwmst [Typ6e /JIex/ 0102923 24 35

2.2 Pemenue 3amayq /Ip/ 3 2 JI1.1JI1.2 JI1.3

JI1.4J12.1
3132332435

2.3 IIpopaboTka yaeOHOTO MaTepHaia 1Mo ydeOHOH 1 HaydHOU JINTepaType, 3 8 JIT.1JI1.2 JI1.3

paboTa ¢ Bommpocamu Aiis 9k3ameHa. Pemenue 3agau. /Cp/ JI1.4J12.1
21223232435

Paznen 3. Merajuiyprudeckas Kiaccupukanus THIOB KOPPO3UHU U

METO/BI 32AIINTHI KOPPO3UH METAJIJIOB

3.1 KontaxtHas xopposus. lllenesas kopposus. [InTTHHT KOppo3us. 3 2 JI1.1J11.2 JI1.3

bnyxnaromue Toxku. Meronbt 3amute /Jlek/ JI1.4J12.1
2122232435
32 Pemrenwue 3amay /I1p/ 3 2 JI1.1 J11.2 J11.3
JI1.4J12.1
313523324035
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33 [IpopaboTka yaeOHOTO MaTepHana 1Mo ydeOHOH 1 HAydHOU JInTepaType, 3 10 JI1.1J11.2 J11.3
paboTa ¢ Bommpocamu A 9k3ameHa. Pemenue 3agau. /Cp/ JI1.4J12.1
21222324 35
Pasnes 4. MexaHu4ecKue acneKThbl KOPPO3UHU
4.1 Dpo3uOHHASI KOPPO3Hs, KaBUTALIMOHHAS! KOppo3usi. DpeTTHHT KOPpO3Hsl. 3 2 JIT.1JI1.2 JI1.3
KopposuonHnoe pacrpeckuBanue rnoj HarpsbkeHueM. Kopposnonnas JI1.4J12.1
ycranocts /Jlex/ 313522324035
4.2 Pemenue 3amay /I1p/ 3 2 JI1.1 J11.2 J11.3
JI1.4J12.1
3132332435
43 [IpopaboTka yaeOHOTO MaTepHala 1Mo ydeOHOH 1 HaydHOU JINTepaType, 3 18,7 JI1.1J11.2 J11.3
paboTa ¢ Bompocamu At 9k3ameHa. Pemenue 3agau. /Cp/ JI1.4J12.1
21223232435
Pasnen 5. Koppoaupymomue MmaTepuasibl
5.1 XKeneso u cranb. MeTamypruueckue actekThl. Posib TUrupyrommx 3 2 JIT.1JI1.2 JI1.3
anemeHToB. HeprkaBetomue cranu. AycTeHUTHas, MapTEHCUTHBIE JI1.4J12.1
HeprKaBeIONHe CTald. J{UcIepCnOHHO-YIIPOYHEHHBIE HePKaBeIOIIHe 313523324035
ctanu. BeicokotemneparypHas koppo3sus. Katactpoduueckoe okucieHue.
MexaHusMm pocTa IieHku. Teopus Barnepa okucieHus: METauioB.
Buytpennee okuciienne. Cynshunupoanue /JIex/
5.2 Pemenwue 3amayq /IIp/ 3 2 JI1.1J11.2 J11.3
JI1.4J12.1
21222324 35
53 IIpopaboTka yaeOHOTO MaTepHaia 1Mo ydeOHON ¥ HaydHOU JINTepaType, 3 8 JIT.1JI1.2 JI1.3
paboTa ¢ Bommpocamu aiis 9k3ameHa. Permrenue 3agaud. /Cp/ JI1.4712.1
313523324035
Pa3nen 6. 3aluMTHBIE OKPBITHSA, PEIOTBPAILAIOLIHE KOPPO3HIO
6.1 Oprannyeckue TOKpeITUS. MexaHu3M 3amuTel. CHcTeMa IOKPBITHH. 3 2 JI.1J11.2 J11.3
Mertannudeckre MOKPHITHS. DJIEKTPOIUTUYECKIE TOKPBITUS JI1.4J12.1
(rampBaHOTEXHMKA). /JIex/ 3132332435
6.2 Pemenue 3amau /T1p/ 3 2 JI1.1J11.2J11.3
JI1.4J12.1
01223232435
6.3 IIpopaboTka yaeOHOTO MaTepHaia 1Mo ydeOHOH ¥ HaydHOU JINTepaType, 3 8 JIT.1JI1.2 JI1.3
paboTa ¢ Bompocamu aiist 9k3ameHa. Perrenue 3agad. /Cp/ JI1.4J12.1
313523324035
Pazgen 7. DiekTpoxuMHuYecKHe MeTOIbI 3ALHUTHI
7.1 Nzmenenue ckopoctu kopposuu nox aeiicteueM BaemmHei D/1C. Tox 3 2 JI1.1J11.2 J11.3
HEOOXOIUMBIH [T 3aIIUThI OT KOppo3uu. Koppo3noHHast aKTUBHOCTh U JI1.4J12.1
YIEIBHOE COTPOTUBIICHUE CPEbI. Y CIIOBHS, HEOOXOUMBIC IS 0152 3354 35
3amuTH! /JIex/
7.2 Pemenwue 3amayq /Ip/ 3 2 JI1.1JI1.2 JI1.3
JI1.4J12.1
0122232435
7.3 IIpopaboTka yaeOHOTO MaTepHana 1Mo ydeOHOH ¥ HaydHOU JINTepaType, 3 6 JIT.1JI1.2 JI1.3
paboTa ¢ Bommpocamu Aiis 9k3ameHa. Pemenue 3agau. /Cp/ JI1.4J12.1
21223232435
Pa3nen 8. DxkcnepuMeHTAIbHbIE METOAbI HCIILITAHUS U OLEHKH
8.1 [Ipeamer ucnpiTanuii ¥ orieHku. Knaccudukanus ucnbpITaHUM. 3 2 JIT.1 J11.2 J11.3
JlabopaTopnbie ucnbiTanus. [ToaroToBka 00pasios. Y CKOpEHHbIC JI1.4J12.1
KOPPO3MOHHEIE HCIBITAaHHA. DJIEKTPOXUMHIECKIE MEeTOAbI /JIex/ 010223354
8.2 Pemenue 3amayq /IIp/ 3 2 JI1.1J11.2 J11.3
JI1.4J12.1
2122232435
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8.3 [IpopaboTka yaeOHOTO MaTepHana 1Mo ydeOHOH 1 HAydHOU JInTepaType, 3 4 JI1.1J11.2 J11.3
paboTa ¢ Bommpocamu A 9k3ameHa. Pemenue 3agau. /Cp/ JI1.4J12.1

310523354 55

Paznen 9. Unas koHTaKkTHasi padoTa

9.1 WuauBuaya bHbIC KOHCYIBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 3 33 JIT.1JI1.2 JI1.3
JI1.4J12.1
313522324035

6. POHJ1 OIEHOYHBIX CPEJCTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEACTB

BOI'IpOCLI K OK3aMCHY. OrtueTsl 1O 3aa4aM. TeCTOBBIC 3aJaHMUS.

6.2. TunoBbIe KOHTPOJBbHBIC 32 JTaAHUA U MHbIC MaTepHAJIbI AJIA Telcymeﬁ aTTeCTallun

TumnoBsie KOHTPOJIBHBIC 3aJaHUA 1 MHBIC MaTCpHaJibl JJIsd TCKyIJ.ICfI aTTeCTalluM IPCACTaBJICHBI B DoHTaX OLIECHOYHBIX
CpeacTB

[Tpumep BapuaHTa KOHTPOJIBHON PaOOTHI.

1. O1leHUTb KOPPO3HMOHHYIO CTOMKOCTh MEI Ha BO3AyXE IIPU BBICOKOH Temmeparype. MeaHas miactuHa pazmepom 50x40x2
MM tiociie 20 cyrok okucienus Becwia 80,705r. [ltotHocTh Meau 8,96r/cM3.

2. Ilpu KOppO3HH >KeNe3HOH IIacTHHEI BecoM 298T pasmepom 90x140x3 MM Ha BO31yxe IPOKOPPOIUPOBaNo 2% OT Macchl
JKene3a B TeueHue 15 cyrok. Beruncnure 00beMHBIM OKa3aTenb KOPPO3UU IPU HOPMAJIbHBIX YCIOBUSX, CUUTAs IPOAYKTOM
Koppo3uu okcua xenesa Fe203.

3. Omnpenenuth TEPMOAMHAMUYECKYIO BOBMOXHOCTh ra30BOM Koppo3uu uznenuit u3 meau 10 CuO non gericTBuemM
KHCIIOPO/a, HAXOSIIErocs o] OTHOCUTENbHBIM AaBienneM pO2 = 1,4 u Temmnepatype 800 0C.

4. Paccmotperts quarpammy Ilyp6s ans xpoma, ykazaTh ypaBHEHHsI BCEX BO3MOXKHBIX XUMHUYECKUX U DJIEKTPOXUMHUUYECKUX
paBHOBECHIA, 30HBI UMMYHHOCTH, KOPPO3HHU M MTACCUBHOCTH.

5. Cranpapraas /]C nenu Zn | Zn 2+ | | Cd 2+ | Cd pasna 0,360 B. PaccunTats, KOHCTaHTY paBHOBecus peakiu Zn + Cd
2+=Z7Zn2++ Cd npu 55 0C.

6. CocTaBUTh CXeMy KaTOIHOM 3alUThI (3JEKTPO3AIIUTHI) CTATLHON KOHCTPYKIMH B YCIOBUAX KHUCNO# mouBkl (pH = 5) mpu
CBOOOJTHOM JIOCTYIIE KHCIOPOAA.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3a1aHUSA 1/ l'lpOMe)KyTO'-lHOﬁ arrecranmumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs UIsl IPOMEKYTOUHOU aTTecTalliy npeAcTasieHsl B DOHAaX OLEHOYHBIX
CpEACTB
Bormpocs k ax3ameny

L. PazHoBunHOCTH KOppo3un. Knaccudukanus Koppo3HOHHBIX NPOIECCOB. *

2. DNEeKTPOXUMHUIECKash PUPOIa KOPPO3uH.*

3. BricokoTemniepaTypHast kopposusi. Katacrpodudeckoe okucienne. MexaHu3M pocTa TUICHKH.

4. OO6nacTp AEHCTBUS 3alIUTHI OT KOPPO3UH.*

5. MEXAUCIUIIIMHAPHBIA XapakTep HAYKH O KOPPO3HUH.*

6. MexaHU3MBbl, OIPENENAIOIINE CKOPOCTh KOPPO3UH. Pacuer ckopocTH KOppO3UH.

7. JuarpamMmsl nonspusanuu. JuarpaMMer koppo3un OBaHca.

8. Huarpammer ITypoe.*

9. BricokoTemnepartypaast koppo3us. Bayrpernee okxucnenue. Cynpduanposanue. *

10. Teopus Baraepa oxuciieHHnss METaIOB.*

11. BeicokoTemnepaTypHas KOPpO3Usl B XMMUYECKH arpecCHBHBIX cperax. CrnocoOsl 3amuTsl. *

12. Meramtyprudeckast Kinaccu(uKans TUIIOB KOPPO3UH W METOABI 3alUThl KOPPO3UH METaUIOB. *
13. KoHrakTHas Koppo3usi 1 METOJIbI 3aIIUTHI.

14. IleneBast KOPpO3Us U METOJbI 3AILUTHL.

15. ITuTTHHT KOppPO3MsA U METOIbI 3alIUTHL. biyxnaronye TOKu.

16. MexaHuueckue acleKThl KOPPO3UU. DPO3HOHHAs KOPPO3Us, KaBUTALIMOHHAsL KOppo3usi. OPeTTUHT KOppO3usl.
Koppo3uonHnoe pactpeckuBaHue 10 HanpskeHueM. Koppo3uoHHas ycTanocTs.

17. Kopponupyrone marepuansl. XKene3o u cranb. MeTaqurypruueckue acrnekThl. Poib JTUTHPYIOMMX 3JIE€MEHTOB.*
18. HeprkaBeronue crami. AyCTeHUTHas HepXKaBerolasi cranb. MapTeHCUTHbIE HEp)KaBEIOMIUE CTaMH.
19. JlucriepcuOHHO-YyIIPOUHEHHBIE HEPKABEIOIIUE CTalIU.

20. Oprannyeckue MOKpHITHA. Mexanu3M 3amuTsl. CHcTeMa MOKPBITHH. *

21. Merannudeckue MOKpbITUS.*
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22. DJEeKTPOIUTHYCCKNE TTOKPHITHS (TaJbBaHOTEXHHKA). *
23. Wzmenenue ckopoctu kopposuu nox aeiictBuem BHemHeidl DJ[C. Tox HE0OXOIUMBIH AT 3alUTHI OT KOPPO3UH.
24. Koppo3noHHast aKTHBHOCTb U yZEIIBHOE CONPOTHUBIICHUE CPE/Ibl. Y CIOBHS, HEOOXOANMBIE [UIS 3AIllHTHI.
25. OKCTIepUMEeHTaIbHBIE METOBI UCTIBITAHNS W OICHKH. ™
26. Ipenmer ucnsITanuii 1 ouenku. Knaccudukanms ucnosITaHmii. *
27. JlaGopaTopubie ucnbiTanus. [loaroroBka oopasmos.*
28. YCcKOpeHHBIe KOPPO3NOHHBIC MCIIBITAHUA. *
29. DJIEeKTPOXIMHUYECKAE METOIbI UCIIBITAHUI. *

HpI/IMC‘IaHI/IeZ *OTMEUEHBI BOIIPOCHI, BXOAAIINE B CITMCOK BOITPOCOB KTCOPETUUYCCKOTO MUHUMYMAa) .

6.4. Kputepuu oneHUBaHUA

CreneHn YCBOCHUA MaT€pHraia JOJDKHA OBITH IPpOAEMOHCTPHUPOBaHa IpH BBINTOJIHCHUH JOMAIIHUX, TECTOBBIX 1 KOHTPOJIbHBIX
pa60T B TCUCHUE CEMECTpPA. B clrydac€ €CJI CTYACHT HE caall Kakue-I1u00 KOHTPOJIbHBIC pa6OTBI B TCUCHUE CEMECTpPA, TO HA
JOITYCKE K OK3aMCHY EMY NIPEUIaracTCs peIinuThb 3aJa4u 10 COOTBETCTBYIOIIUM TEMAM. B kauecTBe IOMOTHUTENBHBIX
KPUTCPUEB IIPOBEPKHU CaMOCTOSITeILHOM pa60TBI CTYACHTA BBICTYIUICHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM pa3aciiaM,
NPEAJIOKCHHBIM B KQYCCTBC BBIITOJTHCHUSA CaMOCTOSITCILHOM pa6OTH.

"OtnuyHo" - CTyIeHT 0OHapYKHUJ BCECTOPOHHEE, CUCTEMAaTUIECKOE U NIIyOOKOE 3HaHUE y1eOHO-TIPOrPaMMHOTO MaTepHaa.
HcuepnbiBatoliie, ociaea0BaTeNbHO, IPAMOTHO U JIOTHYECKH CTPOMHO €ro M3Jaraet, He 3aTpYHsETCs C OTBETOM IPH
BUJIOM3MEHEHHH 3aJIaHUs, CBOOOIHO CIIPABIISIETCS C IOCTABICHHBIMH 3ajadaMu.

"Xopomro" - CTyaeHT TBepO 3HaeT ydeOHO-IIPOrpaMMHBII MaTepuall, FpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOMyCKaeT
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC. MOKET NPaBUIBHO NIPUMEHHUTh TEOPETUYECKHE MOJIOKEHHS U BIaeeT
HEoOXOANMBIMH HaBBIKAMH ITPH BBITTIOJTHCHUH PAKTHYESCKHUX 3a1a4.

"V noBnerBoputenbHo" - CTyAE€HT OCBOUII TOJIbKO OCHOBHOM MaTepuall, HO He 3HAeT OTAEIbHbIX JAeTalel, JOIyCKaeT
HETOYHOCTH, HEJJOCTaTOYHO IIPAaBUIIbHBIE (POPMYITUPOBKH, HAPYIIAET MOCIE0BATENbHOCTD U3II0KEHHSI IPOTPAMMHOTO
MaTepualna U UCIbITHIBAET 3aTPYIHEHHS B BBIIOJHEHUH MPAKTHYECKUX 3aJaHUI.

"HeynosnerBoputenbHo" - CTyIEeHT HE 3HAaeT 3HAYUTEIHHON YacTH MPOrPaMMHOTO MaTepuana, IOIMyCKaeT CyIeCTBEHHbBIE
OLIHOKY, C GONBIINM 3aTPyAHEHHUEM BBIIOJIHIET IPAKTHUECKUE PAOOTHI.

7. YHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. PexomeHnayemasi TuTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Aaran P., Koppo3sus u 3amuTa oT Koppo3uu: [yaedHoe mocoone] JonronpynHsrii:
Kanamnuxos A. 1. Wntennexr, 2013
JI1.2 | Cemenona 1. B., Koppo3sus u 3amuTa oT Koppo3uu: yuedHoe nocodue Mocksa : 9BC
®dnopuanosnd I'. M., | (https://znanium.com/catalog/document?id=274212) Wznarenbckas
Xopommios A. B. ¢upma "Ouznko-
MaTeMaTHYeCKast
nmuteparypa" (O
N3MATIINUT),
2010
JI1.3 | Horopoauesa O. Koppo3us MeTamioB 1 METOIbI 3alIUTHI OT KOPPO3HHU: yaeOHOe HoBocubupck : 9BC
H., PoroxxuukoB H. | mocoGue HoBocubupckuit
A. (https://biblioclub.ru/index.php?page=book&id=575508) rOCYIapCTBEHHBI
¥ TEeXHUYECKUU
YHHBEPCHUTET,
2019
JI1.4 | Cemenona U. B., Koppo3sus u 3amuTa 0T KOppo3uu: yaedHoe mocodure Mockga : 9bC
®nopuanosnd I'. M., | (https://biblioclub.ru/index.php?page=book&id=68857) ®duzmaraur, 2010
Xopommios A. B.
7.1.2. lonoJHuTebHAS TUTEPATypa
ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
JI2.1 |TamOypr INanpBaHMYECKUE IOKPBITHSA: CIIPABOYHUK 110 IPUMEHEHUIO Mocksa :
TexHochepa,
2006
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7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHMKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHEIHN pecypc] : anekTpoHHo-0nbmoTednas cucrema (ObC) / uzgarensctBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcureTckas 0MOnroTeKka OHalH [ DNeKTpOHHBIH pecypc] : anekTpoHHo-0ubnuoreunas cuctema (ObC) / OO0
Jupextmenua [Ma6mumuar. URL: http://biblioclub.ru/

93 | IOpaiT [DnekTpoHHbIH pecypc] : anekTpoHHO-0nbIHoTeuHast cucrema (ObC) / m3natenserBo IOpaiit. URL:
https://urait.ru

D4 | Znanium.com [DNeKTpOHHBIN pecypc] : aneKTpoHHO-O0nbmuorednas cucrema (ObC) / HaydHo-u3naTenbCkuii EeHTp
NH®O®PA-M. URL: http://znanium.com/

35 |eLIBRARY.RU [OnekTpoHHsI pecypc] : anekTpoHHas oudnnoreka / Hayd. snekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepeyenb nHGOPMAIHOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe o0ecnieyeHune

Adobe Reader

WinDjView

LibreOffice

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

ITO Kaspersky

7.3.2 IIpodeccoHaNbHBIe 6a3bI JAHHBIX H HH(OPMAILMOHHO-CIPABOYHbIE CHCTEMBbI

1. DnexTpoHHEIH KaTanor HaydHo# 6nbmmortexn YenlY [DnekTpoHHSIH pecypc] : 6a3a manubIxX / Yensd. roc. yH-T. —
Yensounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sKypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexkxum noctyma: TONbKO U3
CeTH yHUBepcUTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MmyabTHAMCIMILITHHAPHAS pedepaTuBHas 6a3a maHHbIX / komranus Thomson Reuters. — Pexxum goctyma:
JUTs 3apeructpup. noin3osateneit YUenl'Y. — TeKcT : 3IeKTpOHHBII.

4. Scopus : petdepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — PexxuM goctyna: mis
3apeructpup. nois3osateneit Yenl'Y. — TekcT : aieKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — PexxumM qoCTyma: sl 3aperucTpup. MOab30BaTeNei
UYenl'V. — TekcT : 21eKTpOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOXYJISA)

OcBoEHHUE AUCIUIUIHHBI OCYIIECTBIIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCA UL IOTOKA CTY/ICHTOB, TO IUCIHUIUIMHA BEJECTCS B JICKIMOHHON ayIUTOPHH MIEPBOTO KOPITyCa,
paccunranHoit Ha 100 CTyIeHTOB.

JUis yCTeIIHOTO OCBOCHUS UCIMILUIMHEI ayIUTOPUS JODKHA OBITH 000pyIOBaHA MYITBTUMEHHHBIM KOMIIIEKCOM U 3KPAaHOM
JUISL IEMOHCTpALMU CaiiIOBBIX NTpe3eHTalNi.

Hcnonb3ytoTcs 2eKTPOHHBIN YUTANBHBIN 321 HaydHoi Oubnuorexu YenlVY (aynutopus 206) u yuebHas abopatopust
BBIYMCIIUTENBHOM (U3MKH Kadenpbl TeopeTndeckor gusnku (ayauropust 222) Juist caMOCTOSITENIbHONW paboThI CTY/ICHTA,
OCHAII[EHHBIE IEPCOHAITBHBIMI KOMITBIOTEPaMH, MyJIbTUMEIUIHON anmapaTypoi. B aymuropusx obecrieueH T0CTyI K
Pas3IUYHON CIPaBOYHOM JIUTEpAType, SHIUKIONECIUAM, OMOIHOTrpahMueCKUM U IIOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH(OPMaLMOHHEIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHnue coaepxaHus yueOHOH qucuiuuHbl « Kopposus U 3aIuTa MEeTaIoB)» OCYIECTBISCTCS Ha JEKIUX,
MPaKTHYECKUX 3aHATHAX U B MPOLIECCE CAMOCTOATENBHON yUeOHO NeATeIbHOCTH CTYAEHTOB.

JleKIIMOHHEIE 3aHATH 00ECIEINBAIOT TEOPETHUECKOE H3yIEeHHE TUCIUIUTNHEI. OCHOBHEIMH METOJIaMH OOYIEHHS SBIISIOTCS
nH(pOPMANMOHHO-00BACHUTENBHBIHN 1 TpobaeMHbId. Ha nexuusax m3naraercs OCHOBHOE COAEPKAHUE TEM IIPOTPAMMEL,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IIOHATHI M PACCMATPUBAIOTCS IPUMEDEI.
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JIeKIMOHHBIH MaTepHa SABIIETCS BaXXHBIM, HO HE €MHCTBEHHBIM JUIS YCBOCHHS ydeOHOI nqucrmiuimHbl. Ero 06g3aTensHO
HE00X0AUMO JOMOTHUTH MaTepUaIoM OCHOBHOM U TOTIOTHUTENLHON TUTEPATYpPHI 110 TEME.

[IpaxkTrdeckue 3aHATHUS CayXKaT AJIs 3aKPEIUICHHs] TEOPETUUECKUX OCHOB, M3JIaraeMbIX B JieKUusaX. Ha npaktnueckux
3aHATHAX 00yJaeMBbIe OBJIAICBAIOT OCHOBHBIMH METOAMH 1 IIPHEMaMH pelIeHus 3a1a4. [ mpoBeieHns TeKyIero n
MPOMEXYTOYHOTO KOHTPOJISI IIPOBOJUTECS KOHTPOJIbHAS pab0Ta M 3aIIUTHI 33724 M0 KaXKI0i TeMe MPaKTHUCCKUX 3aHATHH.
3amyra 3a7a4d TO TeMe MOoIpa3yMEBaET pelIeHue 3aa4 U3 MPeI0KEHHOT0 CIIUCKA 3a/1a4 U YMEHHE OOBSICHUTD XOJ PeLIeHUs
1-2 3amaq u3 TeMbl. CrcTeMa KOHTPOJIBHBIX MEPOTIPHUSTHH JOJDKHA 00eCIIeuuBaTh OO BEKTHBHYIO OIICHKY 3HAHUI U HABBIKOB
CTYAEHTOB, CIIOCOOCTBOBATH MOBHIMIECHHUIO 3()(EKTUBHOCTH BCEX BUIOB YISOHBIX 3aHATHIH, BKIIIOUAsl H CAMOCTOSTEIBHYIO
paboty.

B cnyyae npuMeHeHHs Tpu 00Y4CHUH AUCIUTUTHHEL QICKTPOHHOTO 00YYCHUS, TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCsI ¥ TPEHOAaBaTENs OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPEMEHH (OHITAHH-IeKITN
(BeOuHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BPeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderus Moodle,
MS Office365, popymbl, 3JeKTpOHHAS TOYTA U IP.).

ITpu 0OyveHny WL C OTPAaHUICHHBIMHI BO3MOXKHOCTSMH 3[J0POBBS AJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYHBIX JUIS HUX
dhopmax.

Peanm3anust qUCHHUIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4YeHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (aee
— 30, 10T) ocymiectBnsieTcss HA OCHOBaHUU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIFHBIX 00pa30BaTebHBIX
HIpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[107105KeHNs 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOCHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa30BaTeNbHYIO A TETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCIUILTUH (MOJYIEH), MPAKTHUK, JOMOTHUTEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» MOCPESICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpeasl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aiui 00pa3oBaTeIbHON ISATEITLHOCTH C
npumeHerueM D0, IOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHD AIEKTPOHHON MH(OPMALINOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI HMHBAIWAAMH M JIMIAMH C OIPAHMYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI  OCYILECTBISIETCS C
UCIIONIb30BAaHNEM CHEHHAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MNpeNoCTaBiseMblX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYEHHIO MHBAIMIOB H JIMI C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHI C HAapYUICHHSIMU 3peHHS U C
HapyIICHUEM CITyXa, ACCUCTHBHBIC HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOIMMOCTH JUTA OOYJAIOIMXCS C HApYMICHHSMH 3pEHHS Ha pa0dodnx MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIENMAIbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOM HaBHTAIUH,
peueBbIe CHHTE3aTOPBI, IKPaHHBIE JIYIIBI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JIOCTYNm A OOYJalOmMXCS C WHBAJIMJHOCTBIO U C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmolf ayauropum, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAYyCMAaTPUBAETCA COOTBETICTBYIOINIEE KONMYECTBO MECT I OOYJaIOMUXCI C y4eToM
HapyIICHUH UX 3710pOBBSL.

Jlis ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOU OmbOimorexke Yenl'Y, ¢ MOMOIIBIO CHENWATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM MCTOYHHMKAM, MPECTABICHHBIM B
(hopMe >IIeKTPOHHOTO JOKyMeHTa B (poHae HaydHol 6ubmroreku Yenl 'Y uiH 31eKTpOHHO-ONOINOTEYHBIX CHCTEMAX.
Y4eOHO-METOAUIEeCKHNe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAINAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsSI IPEIOCTABIIOTCS B (OpMax, agalTHPOBAHHBIX K OTPAHHUYCHUSIM HX 3M0POBbS M OCOOECHHOCTSAM BOCIPUSTHUS
HHpOpMALIUH.

JIis MHBANMWIOB W JIMIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOM aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPAaHMYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHUS MIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3aaHHA (IHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mIpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHWH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TIPEIYCMATPHUBACTCSI HCIONB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBS3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOOMMOCTM HMHBAalMIaM M JIMLAM C
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucoumminHel "Koppo3us u 3amura MeTaJuioB” 1o HaIIpaBJICHUIO ITOITOTOBKY (CIIEUAaIbHOCTH)
03.04.02 "®usuka" HanpasieHHOCTH (Tpoduitio) Ousrka HOBBIX MaTepuanoB U BeICOKHX TexHosoruit ®I'6OY BO ctp. 10
«Henl'V»

OTrPpaHNYCHHBIMUA BO3MOKHOCTAMU 3J0POBbS MPEAOCTABIIACTCA AONOJHUTCIBHOC BPEMS UL MOATOTOBKH OTBETA HA 3adaHUA,
Tnpoueaypa OoucHUBaHuA pE3yJIbTaTOB O6yLICHI/I$I IO JUCHUIUIMHE MOKET NPOBOAUTHCA B HECKOJILKO DTAIOB.
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03.04.02 ®usuka, npopuas "Ou3nKa HOBBIX MaTEePHAJIOB U BbICOKHX TexHoaorui'", PI1JI
"Koppo3us u 3ammura Meta/uioB", 2026 r.H., ouHasi popma o0yuyeHust

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

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

[Tporokon 3aceqanust Ne 05 ot 17.02.2026

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 274-1
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