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MUHOBPHAYKU POCCUN
\’} DenepanbHOE TOCYapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
@ YUpPEKACHHE BEICIIETO 00pa30BaHHs

«YensOunackuit rocynapctBenHbiit yausepeure (PI'BOY BO «Henl'Y»)

Pabouas nporpamma qucuumuiiHbl "®u3nka" Mo HaNPaBICHHIO MOrOTOBKY (crenuanbHocTH) "MHpopMannoHHas
0e30macHOCTh aBTOMATU3UPOBAHHBIX CHCTEM'" HalpaBJIEHHOCTH (Mpoduio) cnenuanmsanus N 4 "be3omacHocTh cTp. 3
aBTOMATH3WPOBAHHBIX CUCTEM KPUTHIECCKU BaKHBIX 00bekTOB" ®I'EOY BO «Henl'V»

1. HEJIM OCBOEHUA JTUCHUITJIMHBI

Lensio ocBoeHMs AUCIUIITNHEI «DU3HKay SBIIETCS (POPMHUPOBAHHE y CTYACHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U
NpuoOpeTeHne CTyACHTaM1 3HaHHH 00 OCHOBHBIX (PyHIaMEHTANIBHBIX 3aKOHAX (H3UKU.

OCHOBHEBIE 3ala9i JUCHUIUIUHBI: U3YYCHHUEC CTYACHTaAaMHU OCHOBHBIX MOHSTUH U 3aKOHOB (I)I/I3I/IKI/I; 3HAKOMCTBO C OCHOBHBIMHU
METOAaMH UCCJIIEA0BAaHUA, UCIIOJIb3YEMBIMU B (I)I/I3I/IK€; HU3YUCHHUC HpI/IJ'IO)KeHI/Iﬁ ¢)H3H‘IGCKHX 3aKOHOB B HpO(beCCI/IOHaJ'H)HI)IX 3aJgadax.

PeByJ'II)TaTI)I 06y‘IGHI/I$I MO0 IUCHUIUIMHE HAIlpaBJICHbI HA JOCTUXKCHUEC NHIAUKATOPOB!:

OIIK-3.1. O6nagaeTr 3HaHUSIMH OCHOBHBIX MAaTEMATHYECKUX ITOHATHI U METOJIOB.

OIIK-3.2. IMeeT npakTHYECKHii OTBIT UCTIONB30BAHUS MATEMATHYECKUX METOJIOB ISl pELICHHs 3aa4 po(hecCHOHaIbHOM
JIeSITeIIbHOCTH.

OIIK-4.1. O6nanaeT 6a30BbIMH 3HAHUSAMH, OJTYYEHHBIMHU B 001aCTH (DU3UKU U PATHUOIEKTPOHUKH.

OIIK-4.2. JIleMOHCTpHPYET YMEHHS aHATU3UPOBATh (HPH3HMIESCKYIO CYIIHOCTD SIBICHUH U MPOLIECCOB, JISKAIUX B OCHOBE
(hyHKLIIMOHUPOBAHUS MUKPO3JIEKTPOHHON TEXHUKH.

OIIK-4.2. ImeeT MpakTHYECKHUIA OIBIT MPUMEHATH OCHOBHBIEC (PM3HYECKHE 3aKOHBI X MOJEIH [UIS PEeLIeHHs 3a1a4
npodecCuOHaIbHOU JIESTEIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIL: b1.0.11

2.1 TpeGoBaHus K NMpeIBapUTEIHLHOI MOATOTOBKE 00yUYaloIIerocs:

He npenycmotpeno.

2.2 JIucuUNINHBI U MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyollee:

ONeKTpoMHAMKKA U PAaCIPOCTPAaHEHUE BOJIH

dusngeckas OJICKTPOHHKA

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIMILIAHBI
(MOJLY.JIS)

OIIK-3: Cnoco0eH ucnoab30BaTh MaTeMaTHYeCKHe MeTOAbI, He00X0AUMBIe /IS pelleHust 3aAa4 NpogeccHoHaAILHOH
IesiTeJIbHOCTH

3HaTh:

Jus noctmxenus naaukaropa OITK-3.1: 3HaTh 0COOEHHOCTH OpTaHU3AlMH €CTECTBEHHOHAYYHBIX UCCIIEI0BAaHUN

YMmeTh:

Juns noctmxkenus naaukatopa OITK-3.2: Ymers 3 pekTHBHO Oprann3oBath paboTy 0 H3YYCHHUIO ONPECICHUN U 3aKOHOB
€CTECTBEHHBIX HAayK; IPAMOTHO, ITOCJIEIOBATEIBHO U JJOTUYHO O(OPMUTH PE3yNbTaThl paOOTHI; MOJIB30BATHCS B IPOPECCHOHATBHON
JeATebHOCTH TEOPETUIECKIMH 3HAHUS U IPAKTUUECKUMH HaBbIKAMH, IOJyYEHHBIMH B paMKax U3ydeHHs GU3NKU

Baagern:

Jus noctmxkenus naaukatopa OITK-3.2: Biaagets HaBbIKaMH CaMOCTOSTEIbHOM paboThI ¢ yUeOHOM U HaAyYHOH JTUTEpaTypon

OIIK-4: Cnoco0eH aHaJIM3UPOBATh GU3HYECKYIO CYIIHOCTH SIBJE€HMII  MPOLECCOB, JeKAIMX B OCHOBE (DYHKIIMOHMPOBAHUSA
MMKPO3/J1eKTPOHHOI TeXHUKH, IPUMEHATH OCHOBHbIE (pU3HYeCKHEe 3aKOHBI M MO/IeJIM /1151 pelleHus 3a1a4
npodeccHoHANILHOI e TeILHOCTH;

3HaThb:

Jus noctwkenus uaaukaropa OIIK-4.1: 3HaTh 0CHOBHBIE ITpaBUiIa 0(OPMIIECHUS] MAaTEPUAIIOB U PE3yIbTaTOB 1a00paTOPHbBIX
HCCIIeJOBaHMIA; TTpaBria 0(OpMIIEHHS TaOJHL, CXEM, PUCYHKOB U UYepTexel B HaydHbIX OTUEeTaxX; MPaBUJIa U CIOCOOBI BEIYHCIICHHUS
MOTPELIHOCTEN MMOMYYEeHHBIX JaHHBIX; O Pa3MEPHOCTSIX GU3MUECKUX BEIMYNH; 0a30BbIC TEOPETHIECKIE 3HAHMUS M0 (H3HKE;
TEOPETUYECKUE OCHOBBI, OCHOBHbIE IIOHATHSI, 3aKOHBI U MOJIENN (PU3UKK; METOJBI U COCOOBI OTYUSHUS ¥ OCBOCHUS MaTepuaa o
¢usuKe; 0 pU3NIECKUX MpoLeccax, MPOUCXOIANINX B OKPYKAIOIEM MHpPE H, B YACTHOCTH, O pU3NUECKHX MpoLeccax,
COIPOBOKAAIOIIUX MIPO(YECCUOHABHYIO AEATEIbHOCTD; METOIbI TEOPETHUECKUX U 3KCIEPHUMEHTANILHBIX UCCIEN0BaHUN B U3UKE;
CMBICJI OCHOBHBIX TEPMHHOB U MOHATHH HU3UKH

YMeTh:

Jus noctmkenus naaukatopa OITK-4.2: YMeTs MOHUMAaTh, U3J1araTh U KPUTHYECKH aHAIU3UPOBATh 0a30BYH0 001IeQU3NIECKYIO
UH(OPMAIHIO; IT0JIb30BATHCS OCHOBHBIMH MOHATHSMH, 3aKOHAMH U MOJAEISAMHU (PU3HKH; IIPOTHO3UPOBATD TOCJIEACTBUS (PU3NIECKUX
MPOLECCOB MPOUCXOAAIINX B IPOPECCHOHATBHOM AEATEILHOCTH; aHATM3UPOBATH MTOIYIEHHBIE SKCIIEPUMEHTAIbHEIC TaHHBIS
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Baagern:

Jns noctmwkenus unaukaropa OIIK-4.3: BnageTs 6a30BbIMU TEOPETHYECKUMY 3HAHMSIMU U HaBBIKAMHU JIAOOPATOPHBIX
HCCIIeA0BaHUM B 00:1acTH (PU3MKHU; UCTIONB30BAHUS MOHATHHHOTO anmnapara Gu3nky B IpohecCHOHATBHON NesITeIbHOCTH; HaBBIKOM
TPaMOTHOTO MPEJCTaBICHUS PE3yIbTaTOB UCCIICIOBAaHUH 1 HABBIKOM O()OPMIICHUS OTYETOB 110 JIJA0OPaTOPHBIM paboTaM; METOJaMH
00paboTKH 1 aHATM3a YKCIIEPUMEHTANBHOHN U TeopeTHYecKol pu3ndeckoi nHpopManuu

B pe3yjabTaTe 0CBOCHUSI TUCHUITIIMHbI oﬁyqammuﬁcﬂ JOJIZKCH

3.1

3HaThb:

3.1.1

0COOEHHOCTH OopraHm3al €CTCCTBCHHOHAYYHBIX HCCHCﬂOBaHHﬁ;

3.12

OCHOBHBI€ TIpaBrIa 0(OPMIICHHS MAaTEPHAIOB U PE3yJIbTATOB JIAOOPATOPHBIX UCCIICIOBAHUIA; IIPaBUIIA O(POPMIICHHUS
TalbJIHII, CXEM, PUCYHKOB U YEePTEXKEH B HAyYHBIX OTYETaX; MPABUIIA M CIIOCOOBI BBIYUCIICHUS TOTPEUTHOCTEH
MOTYYEHHBIX TAHHBIX; O Pa3MEPHOCTSIX (PH3NIECKHUX BEINYNH; 0a30BbIe TEOPETUIECKHE 3HAHUS MO (PHU3HKE;
TEOPETUYECKUE OCHOBBI, OCHOBHBIC TMOHATHS, 3aKOHBI U MOJICITU (PU3UKH; METOJIBI U CIIOCOOBI MOJTYYCHHUS 1 OCBOCHUS
MaTepHaia o GusuKe; o GU3MYECKUX Mporeccax, MPOUCXOIAIINX B OKPYKAIOIEM MUPE U, B YaCTHOCTH, O
(hu3nUecKkux nporeccax, CONPOBOKAAOUIMX MPOPYECCHOHATIBHYIO IESTEILHOCTD; METO/IbI TEOPETUUECKUX U
IKCIIEPUMEHTAJBHBIX UCCIIEAOBaHMN B (PU3NKE; CMBICT OCHOBHBIX TEPMHHOB M MOHSTHI QU3HKH

3.2

YMeTnb:

321

3 (EeKTHBHO OPraHU30BaTh padOTy MO M3YUCHHUIO ONPEICICHUI U 3aKOHOB €CTECTBECHHBIX HAayK; PAMOTHO,
HOCJICAOBATENBHO U JIOTHIHO O(OPMHTH PE3YJIBTAThI PaOOTHI; ITOJIB30BATHCS B MPO(ECCHOHATBHOMN AEATEIBHOCTH
TEOPETUYCCKUMU 3HAHHS U TPAKTUIECKHMMH HABBIKAMU, OTYYSCHHBIMH B pAMKaX M3y4eHHsI PU3MKHU; MTOHHUMATD,
W3J1araTh ¥ KpUTHYECKH aHATM3UPOBaTh 0a30BYI0 001IePHu3nIecKy0 HHYOPMAIIHIO; OJIB30BATHCS OCHOBHBIMH
MOHSTUSIMU, 3aKOHAMH ¥ MOACISAME (DU3UKH; TIPOTHO3UPOBATH MOCIEACTBHS (PU3NUSCKHUX MPOLECCOB TPOUCXOASAIINX
B IPpO()ECCHOHAIBHOM ACATEIBHOCTH; aHAIU3HPOBATH MOJIyICHHBIC IKCIICPUMEHTAIBHBIC TaHHBIC

33

Baanerts:

331

HaBBIKAMH CaMOCTOSATEIILHON paboThl ¢ y4eOHOW M HAYYHOU JIUTEPATypOH;

332

6a30BBIMU TEOPETHYCCKUMH 3HAHUSIMH U HaBBIKAMH JIAOOPATOPHBIX UCCIICOBAHUI B 00JaCTH (HDH3HKY;
HCIIOJIB30BAHUS MIOHATHUIHOTO anmapara GU3HKK B IPOPECCHOHAIBHON CATEIbHOCTH; HABBIKOM IPAMOTHOTO
MPE/ICTaBICHHs PE3yJIbTATOB UCCIICAOBAHUI 1 HABBIKOM O(OPMIICHHUS OTYETOB 110 JTa00OpaTOPHBIM padoTam;
METOAaMHU 00pabOTKU M aHATN3a SKCIICPUMEHTAILHON M TeOpeTHYeCKor Gu3nueckoi nHGopMaImu

4. OFBEM JUCLUIIMHBI (MOIY.JIST)

O6Lwan TpyooeMKoCTb 11 3ET

Yacos no yueOHOMY Tuiany : 396 Bunbr koHTpOIST B ceMecTpax:

B TOM 4YHCJIC :

ayIuTOpHBIE 3aHATHS : 216 9K3aMeHsl 1, 2, 3

caMmocTosTenbHas padora : 108
4acoB Ha KOHTPOIIb : 72

5. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOJAY JIs)

Kon
3AHATUSA

HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
[ Kvpe

Pa3znen 1. @u3nyeckue 0OCHOBBLI MexaHHKH. MoJiekyJisipHast pu3uka u
TepMOJHHAMHMKA

1.1 IIpeamer du3uku. Mexanuka u ee cTpykTypa. Mozenu B Mexanuke. Cucrema 1 18 J1.1J11.3J11.4

oTcueTa. TpaeKkTropus, ATUHA ITyTH, BEKTOp nepeMenierns. CKOpoCTs. JI1.5J12.6 J12.7
Vckopenne. Kunemaruka BpamiarensHoro ABrkeHus. [lepBbiii 3akon J12.12 J12.13J13.1
Hrrotona. Cuna. Mexanmueckne cucreMbl. Macca. Ummynsc. Bropoit 3akon JI3.8
Heiotona. [TpuHiun  He3aBUCUMOCTHU JeHCTBUS cuil. Tpetuil 3akoH 91 32 33 24 25 D6
HeroToHa. 3akoH coxpaHeHHs UMITYJIbCa. 3aKOH JBM)KEHHS LICHTpa Macc. 27

Cuuitel B MexaHuke. Pabora, sHeprus, MomHocTsb. Kunernueckas u
MOTEHIMAIbHAS SHEPT U MEXaHUYECKON CUCTEMBl. 3aKOH COXPaHEHUS
sHepruu. Coynapenus. [lotennuansaoe none cui. Ilone cui TAroTeHus.
Kocmuueckue ckopoct. MomeHT nnepuun. Kunernueckas sHeprus
BpaieHusi. MoMeHT cuiibl. OCHOBHOE ypaBHEHHE NUHAMUKU BPAIATEIbHOTO
JIBIKEHHSI TBEPZOTO Tena. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPAHEHHS.
ComnocTaBieHne OCHOBHBIX BEJIMYMH M COOTHOIIEHHUH /JIsl TOCTYNATEIbHOTO U
BpallaTeIbHOro ABWXeHus Tena. IIpeodpazosanus [amunes. [loctynaTsl
Onnmreiina. [Ipeodpazoanus Jloperiia. OCHOBHBIE COOTHOILICHUS
PENSATUBUCTCKON NUHAMUKU. /Jlex/

© ®I'BOY BO «Henl'V»




Y

MUHOBPHAYKU POCCUN

YUpEKACHUE BBICIICTO O6pa30BaHI/IH

CDe)JepanLHoe TOCyAapCTBEHHOC 6IOII)K€THOC 06p330BaTCJII>HOC

«YensOunackuit rocynapctBenHbiit yausepeure (PI'BOY BO «Henl'Y»)

Pabouast nporpamma qucuumuiiHbl "®u3nka" N0 HapaBJIeHHIO MOArOTOBKY (crermansHocty) "MHbopmanonHas
0e30macHOCTh aBTOMATU3UPOBAHHBIX CHCTEM'" HalpaBJIEHHOCTH (Mpoduio) cnenuanmsanus N 4 "be3omacHocTh
ABTOMATHU3UPOBAHHBIX CHCTEM KPUTHIECKH BaXXHBIX 00beKTOB" ®T'BOY BO «Henl 'V

cTp. 5

1.2 CrartucTUaecknil ¥ TepMOIUHAMIYECKAN METOIBI UCCIIEAOBAHUSI. 1 18 JI1.1 JI1.3 JI1.6J12.2
Tepmoaunamuueckas cucrema. Temmnepatypa. Mozens uaeanbHOro rasa, JI2.12J13.5 JI3.10
OCHOBHBIE 3aKOHBI HJICAJILHOTO T'a3a. Y paBHEHUE COCTOSHUA UI€aIbHOTO rasa. D1 52 D3 D4 35 D6
OcnosHoe ypaBHeHue MKT uneansHoro raza. CpenHss KBagpaTuiHas 97
CKOpPOCTh MOJIEKYJI HIeaJIbHOTO ra3a. 3akoH MakcBeiuia o pacupeaeaeHuu
MOJIEKYJT WI€AIBHOTO Ta3a Mo cKopocTsM. CKOpOCTH XapaKTepH3yIoline
COCTOSIHUE UZIeallbHOTO ra3a. bapomerpudeckas ¢popmyna. Pacnpenenenue
Bonbumana. Cpeasss aiavHa cBOOOAHOTO Ipobdera Mosekyl. SIBienue
nepenoca. TemnonposoaHocTs. Auddysus. BayTrpennee Tpenue (BI3KOCTh).

BryTpeHHs sHEprUs TEpMOIUHAMHYECKON cucTEMBI. UHCIIO cTeneHei
cBoOoBI. 3akoH bosbliMana 0 paBHOMEPHOM paclpeeIeHHH SHEPTuH Mo
creneHsM cBoOo bl [lepBoe Hauano TepmoarHaMuku. Pabora rasa npu ero
pacmupenny. TemnoemMkocTs. MonsipHast TEIIIOEMKOCTh IPH MOCTOSITHHOM
o0beme. MonsipHast TEIIOEMKOCTh IPU MOCTOSIHHOM JaBJICHUHU. Y paBHEHHE
Maiiepa. M3onpoueccsl. Axnabarndeckuii mpouecc. PaboTa rasa B
anpnabaruueckoM npouecce. [lonmutponudeckue npoueccsl. Kpyrosoit
nportecc (k). KT/ kpyrosoro mporecca. O0paTuMblii 1 HEOOpATHMBIHA
nporeccsl. DHTponus. M3menenue saTponun. CTaTUCTUYECKOE TOJIKOBAHHE
suTponuu. [Iponeccr Bozpacranus suTponnu. Bropoe nHauano
TEPMOJIMHAMUKH. TpeThe Hauaio TepMOAMHAMUKY. TeIIOBbIe ABUraTeIn U
xononunbHble MamuHBL. Teopema Kapno. Lukn Kapuo. Ypasuene Ban-nep-
Baanbca. M30Tepmbl peanibHbIX Ta30B. BHYTpeHHSS SHEprus peaibHoro rasa.
Kunkoctu u ux onucanue. [ToBepxHoctHoe HaTskeHue. CMaunBaHUE.
Kpucrannueckue u amop¢Hble TBepIbIe Tea. TUITBI KpUCTAILIOB.
TenmoemkocTh TBEpABIX Tell. MI3MeHeHne arperatHeix coctosHuid. dazoBbie
nepexonpl. Jlnarpamma cocrostHus. YpasHenune Knaneiipona-Knaysuyca.
AHanu3 auarpamMMsel cocTosiHusl. /Jlex/
1.3 Pemenue 3aga4 no MexaHuke MaTepHanbHoil Touku /IIp/ 1 12 JI1.1J11.3 J11.4
JI1.5712.6 J12.7
JI2.12 J12.13J13.1
JI3.8
013233 24 25 56
37
1.4 Pemenue 3anau o Mmexanuke TBepaoro tena /I1p/ 1 12 JI1.1J11.3 J11.4
JI1.5J12.6 J12.7
JI2.12 J12.13J13.1
JI3.8
019233 34 3526
97
1.5 Pemenue 3anau no MonekynsipHoi ¢pusuke u repmoaunamuke /IIp/ 1 12 JI1.1 J11.3 J11.6J12.2
JI2.12J13.5 JI3.10
0132 33 24 25 56
97

1.6 Kunemaruka. /Ilunamuka MatepuanbHoil Touku. PaboTa u sneprus. Mexanuka 1 18  [JI1.1 JI1.3 JI1.4 JI1.5
TBEpAOTO Tea. 3aKOHBI COXPAHEHHUS B MEXaHUKE. DIEMEHTHI CIIeHaTbHON JI1.6J12.2 J12.6 J12.7
TEOPHH OTHOCUTEIBHOCTU. MOJIEKYIPHO-KHHETUYECKAs! TEOPUS UIEaIbHBIX J12.12 J12.13J13.1
ra3oB. TepMoanHamuka. PeanbHble ra3bl, )KHIKOCTH U TBepabie Tena. /Cp/ JI3.5 J13.8 JI3.10

0132 33 24 25 D6
37
Paznen 2. Ji1eKTPpHYECTBO U MArHETH3M
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MUHOBPHAYKU POCCUN
\’) DenepanbHOE TOCYapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
@ YUpPEKACHHE BEICIIETO 00pa30BaHHs

«YensOunackuit rocynapctBenHbiit yausepeure (PI'BOY BO «Henl'Y»)

Pabouvas nporpamma aucuuiiHbl "®u3nka" 0 HAaPaBICHHIO MTOATOTOBKH (creruanbHocTH) "MHpopMannoHHas
0€30IacHOCTh ABTOMATU3UPOBAHHBIX CHCTEM' HapaBIeHHOCTH (podmto) crenuanm3anusd N 4 "be3sonacHocTh
ABTOMATHU3UPOBAHHBIX CHCTEM KPUTHIECKH BaXXHBIX 00beKTOB" ®T'BOY BO «Henl 'V

cTp. 6

2.1 Onexrpuueckuii 3apsn. 3akon Kymona. HanpsnkeHHOCTB 2 18
anekrpocTaruueckoro nond. ITotok Bextopa E. IIpunnun cynepnosunuu
3JeKTpocTaThdeckux noneil. Teopema I'aycca. Llupkyisnus BekTopa
HanpsbkeHHocTH. [loTeHnnanbsHas sHeprus 3apsaa. [Totenuan
3JIEKTPOCTATHUECKOTO Mo, PasHocTh noTreHnuanos. CBsi3b MEXILy
HAIpPsDKEHHOCTHIO U MOTEHIIMAJIOM. DKBUIIOTEHI[MAIbHbIE TOBEPXHOCTH.
ITpumeps! pacuera HanboJIEE BaXKHBIX CAIMMETPUYHBIX JIEKTPOCTATHIECKUX
1oJiel B BaKyyMme. DJIEKTPOCTaTHYECKOE T10JIE B TUDJIEKTPUUECKON cpeje.
ITonspuzoBanHOCTh. [IManekTpruecKkas MPOHULAEMOCTD CPEbI
DneKTpryecKoe CMelIeHue. Y CJIOBUS Ha TPaHuUIe pas3ziena ABYX
nuanexTpuueckux cpenl. CerneroanekTpuku. [IpoBoauuku B
3JIEKTPOCTATHUECKOM ToJie. DiekTpoeMKkocTh. Konnencatopsl. CoetnHeHUs
KOHIACHCATOPOB. SHCpFI/IH CUCTEMBI HETIOABMIKHBIX TOYCYHBIX 3apA10B.
OHeprus 3apsHKeHHOT0 YeJUHEHHOTO IIPOBOIHUKA. DHEPTHs 3apsKEHHOTO
KOHZIEHCAaTOopa. DHEeprus ANeKTpocTaTndeckoro mosi. [locTostHHBbIM
3JIEKTPUYECKUN TOK, CHJIa ¥ IMIJIOTHOCTH TOKAa. CTOPOHHUE CHIIBI.
DNeKTPOABIIKYILAs CUIa U HampshkeHue. 3akoH Oma. DieKkTpruueckoe
comnpoTuiieHne. CONpOTUBIIEHUE COSMHEHNS TPOBOTHUKOB!
TemnepartypHas 3aBUCHMOCTb CONPOTHBIEHHS. PaboTa 1 MOIITHOCTH TOKA.
3akoH Jxoynsa—JleHua. 3akon OMa Juis HEOJHOPOJHOTO Y4acTKa LIEMH.
ITpaBuna Kupxroda ans pa3serBieHHbIX nenei. /JIex/

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8J13.4
JI3.11J13.12
019233 34 35 06
97

2.2 OcHOBHBIE 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 2 18
MarHuTHOTO NoJjsl. Bekrop MarHuTHOI HHAYKIMH. Makpo TOKH 1 MUKPOTOKH.
CBs13b MEXIY BEKTOPaMH, XapaKTepHU3yIOIIUMH MarHuTHoe Toie. [Togodue
BEKTOPHBIX XapaKTEPUCTHK NEKTPOCTATUYECKOTO M MATHUTHOT'O MOJIEH.
3akon buo—Casapa—Jlamnaca. MaruuTHoOe mojie mpsiMoro Toka. MarHuTHoe
oJIe B HEHTPE KPYrOBOI'O TOKA (ColeHOMJa). 3aKOH AMIiepa.
BsaumoneiicTBre napamiesnbHbIX TOKOB. MarHuTHas OCTOsSHHAsA. EquHuIs
MarHUTHOW MHIIYKIIMU HAIIPSDKEHHOCTH MarHUTHOTO 1OJIsL. MarHuTHoe rosie
cBoOOHO nBMKYIIerocs 3apsiaa. Cuna JlopeHia. JIBuxkeHue 3apskeHHBIX
yacTul] B MarHUTHOM nojie. D¢ dext Xouta. Teopema o HUPKYJISIIHUN BEKTOPa
B. TIlotok BekTOpa marHuTHOM MHAYKIHH. Teopema ["aycca mist MarHUTHOTO
noJist B Bakyyme. Cucrema ypaBHeHH MakcBesuia st 3JIeKTPOMarHuTHOTO
noiisi. Buxpesoe anextpuueckoe nosne. Tok cmemenus. [lonmnas cucrema
ypaBaenuit Makcsemna. Ombrtel ®@apanes. 3akon Gapanes. 31C unayKuu B
HETIO/IBXKHBIX IIPOBOJHUKAX. BpaleHue paMKku B MAarHUTHOM TIOJIE.
Buxpessie Toku (Toku Oyko). MHAYKTUBHOCTHh KOHTYpa. CaMOMHIYKIIHSI.
Bsaumnas unaykuus. TpancdopMaTopbl. JHEprus MarHUTHOTO TIOJIS.
MarsuTHbIE MOMEHTEHI DJIEKTPOHOB 1 aTOMOB. /Ina- 1 mapaMarHeTHKY.
Hamaramuennocts. MaruutHoe moe B Bemectse. @eppoMarHeTHKy U Ux
cBoiicTBa. /JIex/

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.8J13.4
JI3.11J13.12
013233 24 25 56
97

2.3 Pemenue 3anau no snexrpocraruke /I1p/ 2 12

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8]13.4
JI3.11J13.12
0135233 54 35 56
97

2.4 Pemenne 3a1a4 mo BEIYMCIEHUIO XapaKTEPUCTUK OCTOSTHHOTO 2 12
aneKTpudeckoro Toxa /IIp/

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.8J13.4
JI3.11J13.12
91 3233 24 25 56
97

2.5 Pemenne 3a1a4 Ha BEIYHCIICHAE XaPAKTEPUCTHK MAarHUTHOTO OIS U 2 12
MarHuTHBIX siBrneHui /Tlp/

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8J13.4
JI3.11J13.12
9132 33 24 25 56
97
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MUHOBPHAYKU POCCUN

YUpEKACHUE BBICIICTO 06pa30BaHI/I}I

CDe)JepanLHoe TOCyAapCTBEHHOC 6IOII)K€THOC OGpaBOBaTCJII)HOC

«YensOunackuit rocynapctBenHbiit yausepeure (PI'BOY BO «Henl'Y»)

Pabouas nporpamma qucuuiuiiHbl "®u3nka" Mo HapaBISHHIO MTOArOTOBKH (creruanbHocTH) "MHpopMannoHHas
0e30macHOCTh aBTOMATU3UPOBAHHBIX CHCTEM'" HalpaBJIEHHOCTH (Mpoduio) cnenuanmsanus N 4 "be3omacHocTh

ABTOMATHU3UPOBAHHBIX CHCTEM KPUTHIECKH BaXXHBIX 00beKTOB" ®T'BOY BO «Henl 'V

ctp. 7

2.6

Dnekrpocraruka /Cp/

2

18

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8J13.4
JI3.11J13.12
019233 34 35 056
97

2.7

OnexrpoauHamuka /Cp/

18

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8J13.4
JI3.11J13.12
019233 34 35 56
97

2.8

Marnerusm /Cp/

18

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8)13.4
JI3.11 JI3.12
013233 24 25 56
97

Pa3znen 3. BoiHoBasi u kBaHTOBast onTuka. CTpoeHne aToMa M AaTOMHOI'0
sjapa

3.1

Konebanus. O0mmii moaxon K MU3y4eHUIo KojaeOaHui pa3nuyHol Gpuzndeckoi
npuposl. ['apMoHIYecKre KoJIeOaHus U UX XapaKTePUCTHKH.
JuddepennyanbHoe ypaBHEHHE FrapMOHUYECKHX KOJleOaHUI.
OKCIOHEHIMAIbHAs POpMa 3aIMCH TAPMOHUYECKUX KOJICOaHHIA.
MexaHuuecKkye rapMOHUYECKHe KoaeOaHus. DHeprus MaTepualbHON TOUKH,
COBEpIIAOIIEH rapMOHHUECKUE KosteOaHus. [[apMOHHYECKHI OCIHILIATOP.
IIpyxuHHBIN MasTHUK. MaTemaTndecknii MassTHUK. PU3MYECKHHA MasTHUK.
DneKTpuuecKuid koyiebaTenbHbIi KOHTYp. CTamuu KoyebaHuit B
UleaIu3uPOBAHHOM KoJe0aTeIbHOM KOHTYpe. CBOOOIHbIE FTapMOHUYECKUE
KoneOaHus B KoaebaTenbHOM KOHTYpe. ClIoKeHne TapMOHUYECKHX
konebanuil. buenus. 3aryxatomue konebanus. JuddepennuansHoe
YpaBHEHHE CBOOO/IHBIX 3aTyXaIOIIUX KOJICOaHHU JTMHEHHOM CUCTEMBI.
JexpeMeHT 3aTyxanus. JJoOpoTHOCTb KosiebaTenbHoil cucteMsl. IIpumepst
CcBOOO/THBIX 3aTyXaroUIMX Konebanuil. BeiHykIeHHbIe KoneOanus. Pe3oHaHc.
Ilepemennsiii Tok. JlelicTByroliee 3HaUEHUE NEPEMEHHOTO TOKa. MOIIHOCTb,
BEI/IeTIsieMast B [IENH TIepeMeHHOro Toka. BomHOBoI mponecc. Ypyrue
BOJIHBL. YIpyras rapMoHudeckas BojaHa. berymiue Bonusl. ®a3oBas CKOPOCTb.
BomnoBoe ypasuenne. [Ipuamun cynepro3ummn. ['pymnmoBast CKOpocTh.
Hurepdepennus BoaH. CTosune BOIHBL. JNEKTPOMATrHUTHBIE BOJIHBL.
ITonepevHoCTh AIEKTPOMArHUTHBIX BOJH. DHEPTHs 3J1€KTPOMATrHUTHBIX BOJIH.
Hurepdepennus csera. Judpakuus ceeta. Jucnepcus ceera. [lonspusamus
cgeta. TeruoBoe u3nydenue. 3akon Kupxroga. 3akon Credana-bonpimana,
3akoH Buna. Cnexrtp TemioBoro usnydenus, popmyna Ilnanka. @otorddext,
3aKkoHbl poTodddexta. PoToHbI, hopmyna DifHinTelHa A1 hoTodIPPeKTa.
Nmnynbc GpoToHoB u naienue ceera. Ipdext Komnrona. /Jlex/

18

JI1.1J11.3 J11.7
JI1.8J12.4 J12.10
JI2.11J13.2 J13.3
JI3.7J13.9
013233 24 25 56
97
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MHMWHOBPHAYKHN POCCHHA
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE
YUpEXKIECHHE BBICIIETr0 00pa3oBaHUs

«Yensbunckuii rocynapcrBeHHsi yauBepenter» (PI'BOY BO «Uenl'Vy»)

Pa6ouas nporpamma aucuumnasl "@u3nka" Mo HanpaBIeHUIO TOATOTOBKH (crienuanbHocTH) "MHpopManmoHHas
0€30MacHOCTb aBTOMAaTHU3HPOBAHHBIX cHcTeM" HampaslieHHOCTH (Tpo¢mio) criennann3anys N 4 "besonacHocTs
ABTOMAaTH3UPOBAHHBIX CHCTEM KPUTHYECKH BaKHBIX 00bekToB" ®I'BOY BO «HUen'Y»

cTp. 8

3.2 Crpoenue aroma. Monenu aroma Tomcona u Pesepdopna. Jluneituarsrit 3 18 JI1.1 J11.3 J11.8J12.3
cniekTp aroma Bogopoza. [loctymarer bopa. Omerrer @panka u ['epria. Ciextp JI2.9J13.2 JI3.6
aToMa Bogopoja o bopy. KopnyckynspHo-BOIHOBOM Ayanan3M CBOMCTB 91 32 33 24 25 56
BemiecTBa. HexkoTtoprie cBolicTBa BonH ae-bpoiinsa. CooTHomenne 27
HeonpezeaeHHocTei. BomHoBas QyHKIms 1 ee cBoiicTBa. O01iee ypaBHEHHE
[penunrepa. Ypasuenue lllpeannrepa ans cTalliOHAPHBIX COCTOSIHUH.
JIBmkeHre cBOOOHOM yacTuibl. YacThiia B OTHOMEPHOU HPAMOYTOJIBHOM
"MOTEeHIHANBHON siMe" ¢ OECKOHEYHO BBICOKMMHU "cTeHkamu'". [IpoxoxkneHue
YaCTHUIIBI Yepe3 MOTeHIHaNbHBIN Gapbep. TyHHenbHbIN 3 dekT. JTunenHbrit
rapMOHMYECKHH OCLMILIATOP B KBAHTOBOM MeXaHUKe. ATOM BOJOpOAa B
KBaHTOBOW MexaHuke. KBanToBble uncina. [IpaBuia oroopa. CryH 35IeKTpoHa.
TIpuHUIMT HEPA3TMYMMOCTH TOXJIECTBEHHBIX YacTHil. DepMUOHBI U 0O30HBI.
IlonsTust 0 kBanTOBOM cTatucTuke bo3ze—DitHmTeitHa 1 Depmu—/{upaka.
IIpunuun Iaynu. Pacnpenenenue 31eKTpPOHOB B aTOME MO COCTOSHHSAM.
PenrtrenoBckue criekTpsl. MosekyispHsle crieKTpbl. KoMOnHamoHHoe
paccesinue cera (3¢ pext Pamana). [Tornomenune. CioHTaHHOE U
BBIHYKJIeHHOE u3itydeHue. Jlazepsl. CTpoeHue U BakHEHIIe CBOWCTBA Aep.
AToMHBIE s7ipa U uX onucaHue. Jedekt macchl U 3Heprus cBs3u sapa. CrnuH
SJIpa ¥ €ro MarHuTHHIM MoMeHT. CBOICTBA sIEpHBIX CHII. MOJ1eIn aTOMHOTO
aapa. PaguoakTUBHOE U3ITydeHHE U €r0 BUIBL. 3aKOH PAIHOAKTHBHOTO
pacnana. [IpaBuna cmemenus. Anbda-pacnan. bara- pacnan. AHTHYACTUIBI U
uX aHHUTWIIIKA. ['aMMa-u3nyuenue. Jlo3uMeTpudeckue BeTMYUHbI U
eauHANBL. Dp ekt Méccoayapa. [Ipudops! I perHCTpaliH PaJHOAKTHBHBIX
U3Ty4EeHUH U yacTul. SlaepHble peakuyi X OCHOBHBIE THIIBL. SInepHble
peakuuu noj AelcTBueM HEUTpoHOB. Peakuuu nenenuu sapa. Llennas
peakiys AeneHus. SIaepHble peakTopbl. Peakiyst CHHTe3a aTOMHBIX sIep.
OyHIaMeHTalIbHbIC B3aUMOJICHCTBHUS. DIIeMEeHTapHbIe YacTHIBL. /JIek/
33 Pemienue 3anau mo BOHOBOM 1 KBaHTOBOM omntHke /TTp/ 3 18 JI1.1J11.3 JI1.7
JI1.8J12.4 J12.10
JI2.11J13.2 JI3.3
JI3.7 J13.9
019233 34 35 06
97
34 Pemrenne 3a1a4 mo aToMHO¥H U siepHoi dpusuke /TIp/ 3 18 JI1.1 J11.3 J11.8J12.3
JI2.9713.2 J13.6
013233 24 25 56
97
3.5 Kounebanus u BoHbl. BonHOBast 1 kBaHTOBas ontuka /Cp/ 3 18 JI.1JI11.3 JI1.7
JI1.8J12.4 J12.10
JI2.11J13.2 JI3.3
JI3.7 J13.9
013233 24 25 D6
97
3.6 CrpoeHue aTomMa U aToMHOTO sijipa. @usuka sneMeHTapHbix yactull /Cp/ 3 18 JIT.1 J11.3 JI1.8J12.3
JI2.9J13.2 J13.6
019233 34 35 56
97

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. [TepeyeHb BUI0OB OLIECHOYHBIX CPEACTB

Otyer no NpaKTUYECKUM 3aJ1aHUAM.
KonTponbHble Bonpocsl.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

Bomnpocs! 1uis cobecenoBanms:
1. Bo CKOJIBKO pas3 INIOTHOCTH BO3/yXa, 3aMOJHSIOIIETO IIOMEIIEHHE 3UMOIA TIPU 331aHHOHN TEMIIEpaType, OOJIbIIE ero INIOTHOCTH
JIETOM TIpH JaHHOU Temmepatype? JlaBieHue ra3a MOKHO CUMTATh TTOCTOSIHHBIM.
2. Ilpu mogpeMe BepTOJIeTa Ha HEKOTOPYIO BBICOTY 6apoOMETp, HaX OJISIIUICS B ero KabUHE, M3MEHHUII CBOE MOKa3aHUe Ha HEKOTOPOE
3Ha4yeHue. Ha kakoil BEICOTE JISTUT BEPTOJIET, €CIM Ha B3JICTHOH ILIOIIAKe OapOMETp ITOKa3bIBAJ H3BECTHOEC

© ®I'BOY BO «Uenl'V»




MHWHOBPHAYKH POCCHUU

@)} denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

YUPEKIECHHUE BBICIIETO 00pa30BaHUsL
«UHensOunckuit rocynapcrseHHbiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouast mporpamma qucnuiuiHs! "@u3nka” Mo HapaBIeHHIO MOArOTOBKH (cnenuansHocTH) "MHbopManronHas
6€30MacHOCTh aBTOMATHU3HPOBAHHBIX cicTeM" HampaBiieHHOCTH (poduiio) criennann3anus N 4 "besonacHocts cTp. 9
aBTOMATH3HMPOBAHHBIX CUCTEM KPUTHYECKU BaXHBIX 00bekTOB" ®I'BOY BO «Henl'V»

3HaueHue? Temmneparypy Bo3ayXa CUUTaTh IOCTOSTHHOW M U3BECTHOM.

3. Onpenenute yIenbHYO TEMJIOEMKOCTh IIPH MOCTOSHHOM JIaBJIEHHH KHCIOPO/Ia.

4. Kucnopoa Maccoil m HarpeBaroT MPH IIOCTOSHHOM JaBieHnd. HauanbHas u koHeuHas TeMieparypsl qaHsl. OnpenennTs
W3MEHEHUE BHYTPEHHEH SHepruu rasa.

5. W neanpHast TemioBasi MaliiHa, paboTaromias o 1ukiy KapHo, coBepiaet 3a OfiMH UK HEKOTOpyto paboty. Temnepatypa
HarpeBatess U TeMIIepaTypa X0JIoIMIbHAKA H3BECTHBI. HaliiuTe KOMMYeCTBO TEMIOTH], OTAaBaeMOEe MAIIMHOM 32 OJIMH UK
XOJOAWIBHUKY.

6. JIBa paBHBIX OTPHLATENBHBIX 3apsia HAXOJATCS Ha 3aJaHHOM PAacCTOSIHUM APYT OT Apyra. OnpeaenuTe HanpsHKeHHOCTD OIS B
TOYKE, PacIoJIOKEHHOW Ha HEKOTOPOM PACCTOSHUU OT 3apsi/10B.

7. C xaKkoii CKOPOCTHIO JIOJDKEH JBUTAThCS 3JICKTPOH, YTOOBI €r0 UMITYJIbC ObUT PaBEH UMITYJIbCY OTOHA C 331aHHOH JUTMHOU
BOJIHBI?

8. JlnrHa BOJIHBI CBETA, COOTBETCTBYIOIIAs KpAaCHOH rpaHuile PoTorddeKTa, sk HEKOTOPOro MeTaJlla, paBHA HEKOTOPOM JITHE
BOJIHBI. HaliTn paboTy BBIX0/1a BJIEKTPOHOB U3 METAJIa U MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX U3 3TOI0 MeTallia
CBETOM C 33/1aHHOM JUIMHOW BOJIHBI.

9. Kakoii uzoron o6pasyercst u3 Topust mocie 4eTsipex ajibda-pacnanoB U IByX Oera-pacnasoB?

10. DHeprust cBsI3M sipa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEeX HEUTPOHOB, n3BecTHA. ONpeaennuTs Maccy HEUTPaIbHOTO
aToMma, 00J1aJIafoIIero ATUM SIPOM.

6.3. TunoBble KOHTPOJIbHbIE BOMPOCHI U 321aHUS JJI MPOMEKYTOUHOI aTTecTallUN

Bompocsr k 3x3ameny:

1.ITpeamer duzuku. Ouzuueckue usmepenus. Pasmeprnocts. Cuctems! equHul. CKalspHble 1 BEKTOPHBIE BEIUNUUHEL.

2 Kunemarnka MatepuanbHoi Touku. Cuctemsl oTcuéra. Cuctemsl koopanHaT. [[Bmkenne B Mmexanuke. [lepememnienne.
TpaexTopus, MyTb.

3.Cxopoctb. Yckopenue. PapHonepeMeHHOE TOCTyaTeIbHOE ABIKEHUE.

4.KpuonuHeiiHoe nBmkeHue. HopmanbHOE M TAHT€HIUATIBHOE YCKOPEHUS. YTJI0Bas CKOPOCTh, yIJIOBOE YCKOPEHHE.
5.Muaeprmansabie cucteMbl otcuéra. [Ipuammm naepuuu. [lepsrrii 3akon Hetorona. Cuina, BUIBI B3aUMOIEHCTBHSL.
6.Bropoii 3axoH Hetorona. Macca. imnynsce. Tpetuit 3akoH HptoToHa. 3aKOH COXpaHEHHS UMITYJIbCA.

7.OCHOBHBIE CHJIBI B KJIACCUYECKON MEXaHHKE.

8.Pabota cunbl. MomHocTs. DHeprus. Kunetndeckas u nmoTeHIHaabHas sHepriud. KoHcepBaTHBHAS CHCTEMA.
9.IloTeHnuanpHOE oM. 3aKOH COXPAHEHUS U NIPEBPAILEHHS SHEPTUH.

10.I'paBuTanmonHoe mosne 3emn. Kocmudeckne CKOpOCTH.

11.IlentpanbHblil yaap. Ypyroe 1 Heynpyroe coylapeHus IByx Tei. LleHTp Macc cucTeMbl MaTepUalbHbIX TOUEK.
IToctynaTensHOE, BpalaTenbHOE U IUIOCKOE ABHKEHUS.

12.BpamarenbHoe ABIKEHHE aOCOIIOTHO TBEPIOTO Tela BOKPYT HEMOJBIKHON oc. MOMEHT HHepIMU. MOMEHT UMITYyJIbCa.
MowmeHT cuibl.

13.0cHOBHBIE ypaBHEHMs IUHAMUKH BpamieHus. Kunetudeckast 3Heprus BpaleHusl.

14.0OcHOBBI crienMaIbHOM TEOPUH OTHOCUTEIBHOCTH, MOCTY ATl DiHIITeliHA, Mpeobpa3oBanus JlopeHna.

15.0cHOBHBIE OTHOLIEHHS PEJIATUBUCTKON TUHAMUKH.

16.0OcHOBHEBIE IpEeCTaBICHUS MOJIEKYISPHOH (DU3MKH, OCHOBHBIE TEPMOANHAMUUECKHE MTAPAMETPBI.

17.Moaenp uaeanbHOIoO ra3a, OCHOBHBIE 3aKOHBI HICaJIbHOTO T'a3a

18.0OcnoBnoe ypaBHenne MKT uneansHoro raza. TemnepaTypa Kak Mepa cpeiHeil KHHETHYECKOH SHEepIuu.
19.Pacnipenienenye yacTHIl 10 CKOPOCTSAM U 110 3HauUeHUsIM >Hepruu (Makcseiia, boibiimana).

20.BHYTpeHHsIs1 SHEPT U], CTEIIEHH CBOOOIBL.

21.Pabota u Temora, | Hayaao TEPMOAUHAMUKH.

22.TennoeMKoCTb, CBSA3b TEIUIOEMKOCTH C YHCIIOM CTereHel cBoOoab! (ypaBHeHHe Maiiepa).

23. TepMoAMHAMUYECKHE H30IPOLIECCHI.

24 PaBHOBECHBIE U HEPABHOBECHBIE, 0OpaTUMbIe 1 HEOOpAaTHMBIE MTPOLECCHL. DHTPONUS KaK TEPMOJHHAMUYECKHHN Mapamerp.
25.CraTucTHYeCKOE TOJIKOBaHUE SHTPONUH. BTOpoe Hauano TepMOANHAMUKY. DBOJIIOIMS UM HaKOIUIeHHEe SHTponuu? TpeTbe
Hay4ajio TePMOJANHAMUKH.

26.TennoBoit aBurarens, k. Luxi Kapao, Teopemsr KapHo.

27.Cuibl B3anMOJEHCTBUS MEX/ly MOJIEKYJIaMH, ypaBHEHHUE ra3za Ban-nep-Baanbca, kputnueckas Touka.

28.)KuaxocTH, HOBEPXHOCTHOE HATSXKEHHUE.

29.TBepable Temna, THITbI KPUCTAIJIOB.

30.da3oBblie MEPexoabl MEPBOTO U BTOPOro poxa. [Ipumeps! (moapoOHO pa3odpars).

31.IIpupona snexkrpudecTBa. DIEKTPUUECKHUNA 3aps]], 3aKOH COXPaHEHHMs dJIEKTPUUECKOTo 3apsaa, 3akoH KyioHa.
32.251eKTpocTaTHUECKOE 110JI€, CUIIOBBIE JIMHUU, HAIPSKEHHOCTD, TPUHIIUI CYNEPIO3ULIUH.

33.I1oTok BekTOpa HANPSHKEHHOCTH, TeopeMa [ aycca.

34 PaboTa cuJiI 3JIEKTPOCTaTHYECKOTO MOJISl, LIMPKYIIALUS BEKTOPa HAIIPSHXKEHHOCTH, (PU3NUECKUI CMBICI TEOPEMBI O LUPKYJISALHH.
35.HOT€HHI/I3,J'I, Pa3sHOCTh NOTCHIUAJIOB, 9KBUIIOTCHIUAJIbHBIC ITOBEPXHOCTH. CBs13b MCXKAY HAIPAKCHHOCTHIO U IIOTCHIIMAJIOM.
36.0nexTprudeckoe noJje 3apsHKeHHOM IIacTHHBL U cepsbl.

37.OnexTpuyeckas eMkocTb. Konnencarop. DHeprusi KOHAEHCATOPA U AJIEKTPUIECKOTO MOJIS.

38. JIudneKTpuKH, AUIIEKTPUIEeCcKas IPOHUIIAEMOCTb.

39.I1onynpoBOIHUKH, IPOBOJHUKH.
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40.Onexrpuyeckuit Tok. Cuia TOKa, INIOTHOCTh TOKA, MEXaHU3M IIPOBOJAMMOCTH METAJUIOB.

41.3akon Oma [uIs OJJHOPOJIHOTO y4acTKa LIEIH, CONPOTUBIICHNE, 3aBUCUMOCTh CONIPOTHUBIICHUS METAIIJIOB OT TEMIIEpATyphl, 3aKOH
Jxoyns-Jlenna.

42.CropoHHue cribl, 3aKk0H OMa 1T HEOJHOPOTHOTO YUaCTKa IIeTIH.

43.CoearHeHe NPOBOJHUKOB.

44 Ilpupona mMaraeTusmMa. MarHuTHoe 1osie, CUIoBble IMHUM MarHuTHoro nosd. Cuna Jlopenua, 3akoH Amnepa.
45.3akon buo-Casapa-Jlamaca, npuHINI CYIEPIO3UIMH, MATHUTHOE T10JI€ IIPSMOJIMHEHOTO ITPOBOHUKA C TOKOM.
46.Teopema 0 LUPKYJISAIHH JJI1 MATHUTHOTO T10JIs1, €€ (PHU3NUECKHIA CMBICIL.

47.MuKpO U Makpo TOKH, MarHUTHasl IPOHUIIAEMOCTh. PeppoMarHeTHKy, apaMarHeTUKy 1 JUaMarHeTHKH.

48.3aK0H a5eKTpoMarHuTHOM HHAYKIMH (3akoH Dapases), npasuio JleHna.

49.BosnuknoBenue O/]C B 1BHKYyIIEMCS U HETTOBH)KHOM IIPOBOJHUKAX, T€HEPATOPHI IEPEMEHHOTO TOKA.
50.CaMOMHIYKIMS, HHIYKTUBHOCTH KOHTYpa (KaTYIIKH). DHEPIHs MATHUTHOTO MOJISL.

51.BuxpeBoe ayieKkTpruieckoe moje, Tok cmenienus. Cucrema ypaBHeHHH MakcBesia B MHTETpajibHOM 1 nuddepeHnnanbHon
dhopwme.

52.I'apMOHHYECKUE KOJIEOAHUS, UX XapaKTEPUCTHKH. Y paBHEHHE rapMOHNYECKUX KOJIeOaHUi. DHeprus npHu KoieOaHusX.
53.MexaHnnueckre rapMOHUUECKHE KoneOaHus (FapMOHUYECKHE OCHMIIIATOPHI (MAasSTHUKH)).

54.OneKTpoMarHUTHBIE TApMOHUYECKUE KoleOaHus (NIeKTPUIECKUi KoeGaTeIbHbIH KOHTYP).

55.CnoxxeHne rapMoHHYeCcKUX Kosebanuii. buenue.

56.3aryxatomue konebanus. JJekpeMeHT U JOOPOTHOCTb.

57.BeinykIcHHBIC KoJieOaHus. Pe3oHaHc.

58.IIpupona BoaHOBOrO pouecca. Bonusl. YpaBHeHue Oeryell BoaHbl. BoiaHOBOe ypaBHEHHUE.

59.Murepdepennys BoaH. CTOSYHE BOJTHBI.

60.3ByKOBBIC U 3JIEKTPOMArHUTHBIE BOJIHBI.

61.BomnHoBBIE CBOICTBA cBETA. SIBIEHNMSA, X OATBEPKIAIOIINE.

62 .KopryckynspHble CBOMCTBa cBeTa. SIBICHUS, UX MOATBEPIKJArOIIHE.

63.Monenu aroma Tomcona u Pe3epdopna, muHeHuaThIil CIEKTP aTOMOB.

64.Iloctynatel bopa, cektp aToma Bogopoja 1o bopy.

65.KoprmyckynsipHO-BOJTHOBOH JAyaln3M CBOMCTB BEIIECTBA, COOTHOIICHNE HEOMPEICICHHOCTEH.

66.BonHoBast hyHKIMS, €e CTaTUCTUUECKUil cMbIci, oO1ee ypaBHeHue Llpenunrepa, ypasHenue [lpenunrepa aist cTainoHapHBIX
COCTOSIHUM.

67.Yactuia B 0lHOMEPHON NPSIMOYTOIbHOM NOTEHIUATIBHON sIME ¢ OECKOHEYHO BBICOKUMHU CTEHKAMHU.

68.KBanrtoBsie uncna, mpuauui [laynm, pacnpeaeneHue 31eKTPOHOB B aTOME MO COCTOSTHUSIM.

69.Pazmep 1 cocTaB aTOMHBIX SIIEP, MACCOBOE U 3apA0BOE YKCIIA. DHEPrusl CBSI3U A1pa, SAEPHBIC CHIIbL.

70. PagroakTHBHOE U3JIYUYCHHE U €r0 BHJIbl. 3AKOHOMEPHOCTH alib(a, 6eTa U raMMa pacnaios.

71. 3axoH panuoakTuBHOro pacnaza. Ilepuon nonypacnana.

72. SlnepHble peaky, LENHbIE AAepHble peakuy. TepMosiiepHbIe PeaKIHu.

73. Knaccudukaiys 3J1IeMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJCHUCTBHSI DJIIEMEHTAPHBIX YaCTHII.

TunoBble KOHTPOJIBHBIE 3a7AHUSA I IK3aMEHa:

1. Bo ckosbKo pa3 IIOTHOCTb BO3/lyXa, 3aMOIHSIONIETO IOMEIIEHHE 3UMOH NIPU 3aJaHHOH TeMIlepaType, 00Jblile ero INOTHOCTH
JEeTOM IpH JaHHOH Temmieparype? JlaBieHue raza MOKHO CUYUTATH MTOCTOSTHHBIM.

2. Ilpu nogseMe BepToJIeTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOSIIMICS B €0 KaOMHE, U3MEHUI CBOE ITOKa3aHUE Ha HEKOTOPOe
3Ha4yeHue. Ha kakoil BRICOTE JICTUT BEPTOJIET, €CITM Ha B3JICTHOM IUIONIAKe OapOMeTp MOKa3bIBall H3BECTHOE 3HAUCHHUE?
TemnepaTypy Bo3/lyxa CUMTaTh IIOCTOSHHOM U N3BECTHOI.

3. Onpenenute yIeNbHYO TEMIOEMKOCTh NP MOCTOSHHOM JIaBIEHUH KHCJIOPO/a.

4. Kucmopox Maccoil m HarpeBaroT MPH ITOCTOSIHHOM JaBiieHnn. HauanbHas u koHeYHas TeMieparypbl qansl. OnpenennTsb
U3MEHEHUE BHYTPEHHEH SHEpruu rasa.

5. WneanpHast TemioBasi MalinHa, paboTaromias no 1ukiay KapHo, coBepiaer 3a OiMH UK HEKOTOpyto pabdoty. Temneparypa
HarpeBarels U TeMIepaTypa X0lIoMIbHUKA U3BeCTHBL. HaliiuTe KOIM4YeCcTBO TEIIOTh], OTAABAEMOE MAIIMHOM 3a OJIUH LUK
XOJOAWIBHUKY.

6. JIBa paBHBIX OTPULATEIBHBIX 3apsia HAXOIATCS Ha 3aJJaHHOM PACCTOSIHUM APYT OT Apyra. Onpenenure HanpspKeHHOCTD MO B
TOYKE, pacIoIOKEHHOW Ha HEKOTOPOM PAcCTOSIHUHU OT 3aps/10B.

7. C KaKoi CKOPOCTBIO JOJKEH JBUIAThCA 3JEKTPOH, YTOOBI €r0 UMILYJILC ObLI paBEH UMITYJIbCY (DOTOHA C 3aAaHHOM ATMHON
BOJIHBI?

8. JlnrHa BOJIHBI CBETA, COOTBETCTBYIOIIAsE KpacHOM rpanuue GpoTosddexra, s HEKOTOPOro MeTalia, paBHa HEKOTOPO JIJIMHE
BOJHBL. HaiiTi paboTy BBIXOa 3JIEKTPOHOB U3 METAJIa M MAaKCHMAaJIbHYIO CKOPOCTB JJIEKTPOHOB, BRIPBIBAEMBIX M3 3TOTO METajlia
CBETOM C 3aJJaHHOM JIJIMHOM BOJIHBI.

9. Kakoit uzoron odpasyercst u3 Topust mociie yeTsipex anb(a-pacmamoB U IByX OeTa-pacranos?

10. DHeprust CBsI3U AP, COCTOAIIETO U3 TPEX IPOTOHOB U YETHIPEX HEUTPOHOB, U3BeCTHA. OIpeeNUTh MacCcy HEHTPAILHOTO
aToMma, 00J1aJIafoIero TUM SAPOM.

6.4. Kpurepuu oneHuBanus

Ha sK3aMeHe CTyACHT MOJIy4aeT OLCHKY:
«OTJIIMYHO» — Pa3BEPHYTHII OTBET C IPUMEPAMH U MOSICHCHUSIMH Ha BCE TEOPETHIECKUE BOPOCHI OUIIETa, TIOJHOCTHIO
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peLIeHBI U pacIicaHbl 1o ASHCTBUIM BCe 33/1a4H, yKa3aHHEIE B OHJIETE;
«XOPOIIIO» — Pa3BEPHYTHINM OTBET C IPUMEPAMHU U MOSICHCHUSMHU Ha BCE TEOPETUYECKUE BOIPOCHI OHMIIETa, MOTHOCTHIO PElIeHa U
pacrucana 1o JeicTBUSAM XOTs Obl 0J{HA 3a7a4a u3 Ousera, TM00 MOJHOE PelIeHre JIBYX 3a/1a4 U3 Ouiera U HEeTlOJHBIH OTBET Ha
TEOPETUYECKUE BOMPOCHI,

«YHOBJICTBOPUTEIIBHO» - YETKUH JIOTUYHBIN OTBET Ha TEOPETUYCCKUEC BOIIPOCHI B OnyeTe ¥ JT00bIe JIOTHYHBIC TTOSICHCHUS 10

3a7a4am, JJM0O MOJTHBIA OTBET HA OJIUH TEOPETUUECKHI BONIPOC U pellieHHe OAHOMU 3ana4un (yactuaHoe (He MeHee 50% permenust

3a/1au) WIK TIOJIHOE B 3aBUCHMOCTH OT CJIOXHOCTH 3a/1a4H ), MO0 1o4TH nosiHoe (He MeHee 80% perieHust Ui KaxI01 3a/1a4n)
pelieHre o0enx 3anad;
«HEYJIOBIIETBOPUTEIILHOY - BBINOIHEHHE MeHee 50% 3aaHuil, yka3aHHBIX B OMIIeTe, 32 HCKITFOUEHHEM CITy4aeB MOYTH MOJHOTO (He
menee 80% pemieHus Ui KOKIOW 3a7aun) penieHnst 00enx 3a1ad.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODBI, COCTaBHTEIH 3arnaBue WspatenscTBO, Ton| Pecype
JI1.1 |CuByxun /1. B. OOmwuit kypc ¢pusuku: yueOHoe nmocobue 11 By30B: B 5 Tomax Tom  [Mocksa : OBC
3: ANEKTPUYECTBO W3natenbckas
(http://znanium.com/catalog/document?id=303207) ¢dupma "Ouzuko-
MaTeMaTH4ecKast
mureparypa" (PU
3MATIJINUT), 2015
JI1.2 |Cagenbes U. B. OnexrpuuectBo. Konebanus u BonHbl. Bonnoas ontuka: yuebnoe |Cankr- Ilerep6ypr | 3bC
rmocoowue : Jlans, 2019
(https://e.lanbook.com/book/117715)
JI1.3 |HUpomnos U. E. 3apauu o oduiet pusnke: yuebHoe nocodue A By30B Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.4 |Cagenbes U. B. Mexanuka. MonekyinsipHas Gusrka: yueOHOe TocoOHe AJisi By30B Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/152453) : Jlansb, 2021
JI1.5 | Xaiixun C. 3. Pusnyeckre OCHOBBI MEXaHUKU Cankrt- [lerepoypr | 39BC
(https://e.lanbook.com/book/167705) : Jlans, 2021
JI1.6 |Cagennes U. B. MonekysipHast GU3HKa U TEPMOJHHAMHKA Cankr- [TerepOypr | OBC
(https://e.lanbook.com/book/167871) : Jlans, 2021
JI1.7 |CaBennes U. B. Bomnasl. Ontrka Camnkr- [letepOypr 9BC
(https://e.lanbook.com/book/167872) : Jlans, 2021
JI1.8 |Cagenbes U. B. KganrtoBast ontuka. AtomMHas ¢u3uka. PH3KKa TBEPAOTO Tea. Camnkr- [lerepbypr | OBC
®u3rka aTOMHOTO sI/Ipa U AJIEMEHTaPHBIX YaCTHUI] : Jlans, 2021
(https://e.lanbook.com/book/167873)
7.1.2. lonoHUTEIbHAS TUTEPaTypa
ABTOPBI, COCTaBHTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [Marsees A. H. DNEeKTPUUYECTBO U MarHETU3M: ydeOHOe ocoOue It By30B Mockga : Beicast
mkoJia, 1983
JI2.2 |Martsees A. H. MonexynspHas pusuka: yueGHOE OcOOME I CTYAECHTOB By30B Mocksa : OHHKC ,
2006
JI2.3 |I'puropses 0. M., ®dun3nka aTOMa M aTOMHBIX SIBICHHH: yueOHOe mocobue Mockaa : OBC
Kprukun 1. C. (https://biblioclub.ru/index.php?page=book&id=457657) duzmariut, 2015
J12.4 |Jlanac6epr I'. C. Onruka: yue6HOE mocodue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=485257) ®duzmariur, 2017
J12.5 |Kum /[I. Y., Konopasnos|®usuka. DnekrpudectBo U maraetusm. Kypc nexknuii ¢ npumepamu  |Cankr- [erepoypr | OBC

H. I1., JIesut 1. U.,
Komnosainos II. H.

pelieHus 3a/1a4: yueOHoe nocobue
(https://e.lanbook.com/book/113902)

: JIanp, 2019
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ABTODEI, COCTaBHTEIH 3arnaBue W3patenscTBo, Tox| Pecype
J12.6 |Crpenkos C. I1. MexaHunka: yaeOHUK Camnkr- [letepOypr OBC
(https://e.lanbook.com/book/115197) : Jlans, 2019
JI2.7 |Kum /1. Y., Maxpo U. |®uzuka. Mexanuka. Kypc siekuuii ¢ npumepamu perieHus 3aaad Cankr- [letepOypr OBC
I'., Jlepur 1. U. (https://e.lanbook.com/book/163396) : Jlann, 2021
J12.8 |Kanamnukos C. T'. DJeKkTpuyecTBO: yueOHOE ocoOue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmariut, 2004
JI2.9 |Inonsckuii 3. B. BBenenue B aToMHYI0 QU3UKY Camnkr- [lerepOypr OBC
(https://e.lanbook.com/book/167794) : Jlann, 2021
J12.10 | byrukos E. 1. Orrrrka Cankr- [letepOypr 9BC
(https://e.lanbook.com/book/168365) : Jlans, 2021
JI2.11 [Kanamnuukos H. I1.,  [[IpakTukyM 1o pemieHHIo 3aaa4 1no odueMy Kypcy GU3uKu. Cankr- [TetepOypr 9BC
KoxepnukoB H. M., |Kone6anus u BoyHbl. OnTHKa : JIanp, 2021
Kotsipno T. B., (https://e.lanbook.com/book/168598)
Crupun I'. T
JI2.12 [Ky3nenos C. U. Mexanuka. MonekynspHas Gusuka. TepmoanHaMuKa Cankrt- [letepOypr OBC
(https://e.lanbook.com/book/168618) : Jlans, 2021
J12.13 [Kanamuukos H. I1.,  [TIpakTikym 1o pemeHuro 3a1a4 ooduiero kypca pusuku. Mexanuka |Cankr- [lerepOypr | DOBC
Kotsipno T. B., (https://e.lanbook.com/book/169173) : Jlans, 2021
Kycros C. JI., Ciupun
Ir.T.
7.1.3. Meroanyeckue pa3paboTku
ABTODBI, COCTaBUTEIHN 3ariaBue WznarensctBo, Toa| Pecypce
JI3.1 |Becconos A. A. MexaHnKa: KOHCIEKT JIEKIIUH YenstOHCK : OBC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007753/bessonovaa) UensOuHCKOTO
TOCYAapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.2 [Bucman I'. A., Togec |OnTuka. ®usnka atoMoB 1 MoJeKyi. Ou3nka aTOMHOTO siApa 1 Cankr- [letepOypr 9BC
0. M. MHUKpPOYACTHIL: ydeOHOe mocodue : Jlans, 2019
(https://e.lanbook.com/book/115202)
JI3.3 |Capuna M. I1, BonHoBas ¥ KBaHTOBas ONTUKA: yueOHOe mocodue HoBocubupck : 3BC
Xonseko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) Hoocubupckuit
roCyJapCTBEHHBII
TEXHUYECKUI
ynuBepcuret, 2019
J13.4 |[Mupammmsumm L. A., | D1eKTpruIecTBO U MarHeTH3M Cankr- [etepOypr 9BC
[Tanaruna E. B., (https://e.lanbook.com/book/167371) : Jlans, 2021
Kansesa H. A.,
[Tonkora E. A.
JI3.5 [Muponosal'. A., MornekynspHas GU3UKa U TSPMOJMHAMHKA B BOTIPOCaX H 3aauax Camnkr- [TetepOypr 9BC
Bpaunr H. H., (https://e.lanbook.com/book/168403) : Jlans, 2021
Canenxwuit A. M.
JI3.6 |Kanamnukos H. I1.,  |IIpaktukym no peuieHuro 3ana4 no odmemy kypey puszuku. Ocnosl [Cankt- [TetepOypr 9BC
KoxeBuukoB H. M., |kBaHnTOBO# (uzuku. CTpoeHHe BelecTBa. ATOMHAs U siepHast : Jlans, 2021
Kotsipno T. B., ¢bu3uka
Crupun I'. T (https://e.lanbook.com/book/168664)
JI3.7 |AkcenoBa E. H. O6mas ¢usuka. KoneGanus 1 BosHbI (T1aBI Kypca) Camnkr- [lerepOypr | OBC
(https://e.lanbook.com/book/169073) : Jlans, 2021
JI3.8 |Akcenosa E. H. Oomas ¢usuka. Mexanuka (IIaBbl Kypca) Cankrt- IlerepObypr | OBC

(https://e.lanbook.com/book/169074)

: Jlanp, 2021
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ABTODEBI, COCTaBHTEIH 3arnaBue UszpatenscTBO, Ton| Pecype
JI3.9 |AkcenoBa E. H. Oomas ¢usuka. OnTrka (T7IaBbl Kypca) Camnkr- [letepOypr 3BC
(https://e.lanbook.com/book/169075) : Jlans, 2021
JI3.10 |Axcenosa E. H. Oomas ¢usuka. TepmoauHaMuka U MoJlieKyIsipHast ¢pusuka (rmasel | Cankr- [letepOypr 3BC
Kypca) : Jlans, 2021
(https://e.lanbook.com/book/169076)
JI3.11 |Akcenosa E. H. O6mias ¢puzuka. DIEKTPUUECTBO U MAarHETU3M (TJIaBbl Kypca) Cankr- [letepOypr 9BC
(https://e.lanbook.com/book/169077) : Jlans, 2021
JI3.12 |buprokosa O. B., ®dusnka. NEKTPUYECTBO U MarHETU3M. 3a/lauu C PELICHUSAMU Cankrt- [lerepoypr | 3BC
Epmaxos b. B., (https://e.lanbook.com/book/169255) : Jlans, 2021
Kopeuxkas 1. B.

7.2. IlepeyeHb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKAaMOHHOI ceTn "UHTepHeT"

D1 [YuebHo-meronnueckuii caiit «IIpenonaBatensm u cryneHTam» http://teachmen.csu.ru

D2 |Hay4Hble U HAy9HO-TIOMYJISIPHBIE JIEKIHH http://elementy.ru

33 |Hayunas snextpoHHast oubnnorexa Poccuiickoit Akanemun Hayk http://www.elibrary.ru

24 [3BC «YHuBepcurerckas 6ubnuoreka onnaiiu» http://biblioclub.ru/

35 [3BC uznarenscta «JIauby» https://e.lanbook.com/

36 |9BC u3narenscrBa «MHbpa-M» znanium.com http://znanium.com/

37 [3BC «IOpaiit» https://biblio-online.ru/

7.3 IlepeyeHb HHGPOPMALMOHHBIX T€XHOJIOTHIi

7.3.1 IIporpammHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IlIpodeccnonaibHbie 6a3b1 JAHHBIX 1 HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIH KaTanor HayuHoi 6ubnuoreku Yenl'yY [DnexTponHslii pecypc] : 6a3a nanHblx / Yens6. roc. yH-T. — UensaOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHabt
American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. anrn. — PexxuM focTyna: TOIbKO U3 CETU
YHHUBEpcUTeTa. — TeKCT : AMEKTPOHHBIN.

3. Web of Science : mynpTHIucIMIUInHapHas pedeparuBHas 6a3a naHHbIX / kommnanus Thomson Reuters. — Pexxum nocryna: st
3apeructpup. nonb3oBareneit YenlV. — TekcT : 271eKTpOHHBIH.

4. Scopus : pedeparupnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri. — Pexxum gocryna: s
3apeructpup. noab3onareneil Yenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiir]. — URL: http:/link.springer.com/ — fI3. anrn. — Pexxum pocryna: ass 3apeructpup. nois3opareneit Yenl'y.
— TeKcT : ANMeKTPOHHEIH.

6. KoHCIEKThI JIEKIHMH C IEMOHCTPALUSME U BUPTYAJIbHBIMH JTa00paTOPHBIMH SKCIIEPUMEHTAaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

HJ’IS{ peam3anu JUCHUIUIMHBI UCTIOJIB3YIOTCA y‘Ie6HLIe AYAUTOPUU IJIA IMTPOBCACHUA 3aHATUHN JIEKIITMOHHOTO TUIA, JJIS1 IPOBEACHUSA
3aHATUH CEMHUHAPCKOTO TUIIA, I'PYNIIOBBIX U HHAWUBUAYAJIbHBIX Koncyanaunﬁ, TCKYUIETO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTalmu,
a TaKKE MOMEIICHMUA OJIA CaMOCTOSITEILHOM pa6OTLI.

VYueOHbIe ayANTOPUH YKOMIUIEKTOBAHEI CIIEHATN3UPOBAHHON MEOEIBI0 I TEXHUIECKHMH CPEACTBAMHU 00yIeHUS -
MYJIbTUMEANHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, POEKTOP, KOJIOHKH).

Jnst mpoBeAeHNs 3aHATHH JISKIIMOHHOTO THIIA MPEJIaraloTcst Habopbl JEMOHCTPAIIOHHOTO 000PY/A0BaHHS M Y4eOHO- HATIISIHBIX
nocoOuii (MyIbTUMEIUIHBIC TIPE3CHTALINH).
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Jiist caMocTOSITEeNBbHON pabOThI CTYIEHTa UCIIONb3YIoTCs ayauTopust Ne205 - untanbHblit 321 Ne3 (yueOHsblid kopryc Nel) u
ayauTopust Ne206 - 371eKTpOHHBIN YUTANIBHBIN 3all (CIeHaIn3UpOBaHHbIN MeananeHTp) (yueOHslii kopiryc Nel), ocHaIleHHbIE
MEPCOHAILHBIMU KOMITBIOTEPAMH, MYJIbTUMEIUHHON annapaTypoii. B ayauropusix obecrieueH OCTYI K pa3iIMIHOM CIIPaBOYHOM
JIUTepaType, SHIUKIONEAUIM, OubauorpapuuecKuM U MOTHOTEKCTOBBIM 0a3aM JaHHBIX, HHGOPMAIIMOHHBIM pecypcaM «MHTepHET».

9. METOAUYECKHUE YKA3AHUWA JJI OBYYAIOIIIUXCA 11O OCBOEHHUTIO JUCHHUTIIIMHBI (MOZY JIS)

OcBoeHue cofiepKaHus yIeOHOW TUCIUILTHHBI « DU3UKa» OCYIIECTBISIETCS Ha JEKIHSIX, TPAKTHISCKHX 3aHATUAX U B IIPOIIECCe
CaMOCTOATEIbHON yueOHOM AeATeIbHOCTH CTYICHTOB.

JIeKIMOHHBIE 3aHATHS 00ECIIEUNBAIOT TEOPETHUECKOE U3YIeHNE TUCIUIUTUHEI. OCHOBHBIMH METOJaMH 00y4EHHS SIBIISIOTCS
UHPOPMAIIOHHO-00BACHUTENBHBIN 1 MPoOIeMHbIH. Ha JeKIusax u3iaraercss OCHOBHOE COJIEPKaHUE TEM MTPOTPAMMBI, TIPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHI U pacCMaTPUBAIOTCS TIPHMEPHIL.

HCKHI/IOHHBIﬁ MaTepuall sABJIACTCA BAXXHBIM, HO HC €JUHCTBCHHBIM JUJIsI YCBOCHU S y‘{C6HOﬁ JWUCLMITIIINHBI. Ero O6ﬂ3aTeJ’lBHO
HEOOX0UMO JONONHUTH MaTePHAIIOM OCHOBHOMW H JIOTIOTHHUTEIHHON JIUTEPATYPHI IO TEME.

Oco0oe BHUMaHHE B TEUCHUE CEMECTPa ClIelyeT OOpaTUTh Ha BHIOIHEHUE PA0OT 1ab0paTOPHOro MPAKTUKyMa: HEJOMYCTUMBI
TIPOIYCKH J1a0OpaTOpHBIX paboT 6e3 yBaXXUTEIbHOW NPUYHHBIL.

IIpu BO3HMKHOBEHHMH BOIPOCOB 110 TeMaM, BeiHocuMbIM Ha CPC, crieryer o0paTUThCs 32 KOHCYJIbTAllMEH K MPenojaBaTeto,
BeAyILEMY JIEKHMOHHbIE 3aHATHS. [Ipy BOSHUKHOBEHUY 3aTpYyAHEHHH B TOHUMaHNKY MaTeMaTHYECKOT0 arnmnapaTa (U3UKH ciieyeT
00paTHUTBCS K COOTBETCTBYIOIINM YI€OHUKAM 110 KYpCy BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM IIPU U3Y4EHUU TH000M JUCHUILIINHBI ABIIETCS OpraHu3aLus caMocTosATeNbHON padoTsl. [Ipu ocBoeHUM
Marepuaja He CleIyeT CTPEMHUTHCS K MEXaHNUECKOMY 3allOMHHAHUIO TPUBEICHHBIX OIIPEAeNeHUH, (HOPMYIUPOBOK U MOJIOKEHUH,
eciy TpeboBaHus kK BaMm mpsMo He yka3bIBaloT Ha 3T0. BrionHe 3¢(hekTUBHOI MOXKET OKa3aThCs MOMNbBITKA IOHATH CYTh SIBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIUPAACh Ha MaTepuall, CoJepKaluics B peKOMEHA0BaHHOI auTeparype. Taxoke
PEKOMEHAYETCSI PABHOMEPHO PACIPEeIIITh HAarPy3Ky CaMOCTOSITETILHOTO 0OYyUEeHHS B TEUEHHE CeMecTpa.

B cirydyae npuMeHeHUs IpU 00yUSHUH AUCLUILUIUHBL SIEKTPOHHOTO 00YyYEeHUs, AUCTAaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOIOT UM
o0rieHre 00yJarIUXCs U MPENOoaBaTelis OCYIIECTBISIETCS B PSKUME PEealbHOTO BpeMeHH (OHNIaiH-TIeKIK (BEOUHAPHI), YaThl,
BUJIE0-KOH(EPEHINH U JIP.) WU OTI0KEHHOIO BpEMEHNU (CHUCTEMa JUCTaHIMOHHOro o0y4yenus Moodle, MS Office365, Gpopymsl,
3JIEKTPOHHAS T104Ta U JP.).

IIpu 0Oy4yeHuu null ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI SJIEKTPOHHOE 00YUEHUE, IUCTAaHLIUOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH NPEAyCMaTPUBAIOT BO3MOKHOCTD IIpHeMa-niepesad HHHOPMaIMy B JOCTYITHBIX U1 HUX (opMax.

Peanu3anus AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs], JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectnsercss Ha OCHOBaHHHU «I10JIOKEHUS 0 peaTM3allii OCHOBHBIX M JOTIOJHHUTEIBHBIX 00pa30BaTeIbHEIX IPOIPaMM C
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs M AUCTaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOIUH B (heiepallbHOM IOCyJapCTBEHHOM
OrOPKETHOM 00pa30BaTELHOM YUPEXKICHUH BEICIIETO 00pa3oBaHusl « HeIsIOMHCKII TOCyJapCTBEHHBIH YHUBEPCHTET,
«[TonoxxeHus o nopsake 3a4era 00y4arolUMUCS 0 OCHOBHBIM NPOQECCHOHAIBHBIM 00pa30BaTeIbHbIM IPOrpaMMaM BBICILIETO
obpazoBanus B DI'BOY BO «Uenl 'Yy pe3ynbTaToB OCBOCHHS B OPraHH3AHUAX, OCYIIECTBISIONMX 00pa30BaTEbHYIO
JEATEeIbHOCTD, Y4eOHBIX IPEAMETOB, KypCOB, JUCHUILUINH (MOAYJIEH), IPAaKTUK, JONOIHUTENIbHBIX 00Pa30BaTEIbHBIX IPOrPaMM)»
MOCPECTBOM 3JIEKTPOHHOHN MH(popMannoHHO-00pazoBaresbhoit cpefpl PIBOY BO «Uenl'Vy». B HCKIFOUNTENBHBIX CITydasix
(popc-maskop u T.11.) IpH peanusanuy 00pa3oBaTeNbHON AedarenbHocTy ¢ npumeneHueM 30, JJOT MoryT npuMeHsTh KOMIIOHEHTH,
HE BXOJSIIME B IIEpEeUYEHb IEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTeIbHON CpeIbl.

10. CHEDMAJIBHBIE YCJIOBHS OCBOEHUSA JUCIHUIIVINHBI OBYYAIOIIIUMHUCSA C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OcBoeHMe JUCHUIUIMHBI MHBAJIHIAMH U JIMLAMH C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbsI OCYILECTBIISACTCS € UCIIOJIb30BAHUEM
CIEIHANbHBIX TEXHUUECKUX CPEJCTB U I'0JI0 MH(GOPMALMOHHBIX TEXHOJIOTHH, IPEA0CTaBIsIEMbIX PecypcHbBIM yueOHO-METOANYECKIM
LEHTPOM IO 00yJIEeHHIO HHBAIUIOB U JIML C OTPAaHUIEHHBIMHI BO3MOKHOCTSIMH 310poBbst Uenl'Y 1o 3ampocy o0y4aromerocs.

1. MoOuiipHbI€ crieiaIbHble TEXHUUECKHUE CPEJICTBA IS JIUL] C HAPYLISHUSIMU 3PEHUS: HOPTAaTUBHbIH KOMIIBIOTED C BBOZOM/BBIBOIOM
mpudTom Bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyku ¢ iporpaMMHoii skpanHoro goctyna NVDA; aekTpoHHbIC
YBEIMYUTEIH AT yAAJIEHHOTO IPOCMOTPa; BUICOYBEINUUTENN IOPTATUBHBIE; TH(IOIIIeep; TU(POBLIE AUKTOGDOHBL.

2. MoOunbpHbIe criennanbHble TEXHHIECKHe CPEACTBA UL JIMI C HAPYNIEHHSIMH CIyXa: CHCTEMa CBOOOJHOTO 3BYKOBOTO MOJISI CO
BCTPOCHHOH COBMECTHMOCTBIO ¢ FM-yctpoiictBamu; paauokiaccsl «CoHeT-PCM» ¢ mepenaTdvkoM, 3ayIIHBIM HHIYKTOPOM H
MHIYKIUOHHOW MeTiel; cucteMa MHGDOpPMAaMOHHAs Il cinadociplimanux nepeHocHas «Vctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMHUpPyEMbIE CIIyXOBBIE allapaThl HHAUBUAYAILHOTO OJIb30BaHMUS.

3. AccuctuBHBIE WH()OPMALIMOHHBIE TEXHOJOTHH: NPOrpaMMHOE OOecHedeHHe JKPaHHOTO IOCTyma ¢ cuHTe30oM peun NVDA;
IpOrpaMMBbl SKPaHHOTO YBEIMYEHUS; IPOrPaMMbl PEUEBOr0 CHHTE3a JJIs1 KOMIIbIOTEPOB ¥ HOYTOYKOB; IPOrpaMMBbl PEYEBOTO CHHTE3a
JUTSL MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KIABHATYpPa; SKpaHHAs JIyma.

IIpu HeoOXoauMOCTH A1 OOYYAIOIIUXCS C HApYLICHUSMU 3peHHs Ha pabouMx MecTax A HPOBEAEHHS IPAKTUUECKUX MWIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBAaeTCs CIELHUAIbHOE IIpOrpaMMHOE obecrieueHue (mporpamMma peudeBoi HaBurauun NVDA,
peyeBble CUHTE3aTOPhl, YKPAHHBIE JIYIIbI).
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B yueOHble ayauTopuu oOecrieuMBaeTcs OCCHPEISITCTBEHHBIH AOCTYN Ui OOYYalOUIMXCS WHBAJIHIOB W OOYYaOUIMXCS C
OTPaHHYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBbS. B Kak[oi aymuTopuu, rie OOy4aloTCs MHBAJIMABI M JIMIA C OrPaHHYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEAyCMaTPHUBAETCSI COOTBETCTBYIOIIEE KOJTMIECTBO MECT I OOYUJAIOUIUXCS ¢ YIETOM HapyIIeHHH MX
3J10POBbSL.

Jns ocBOeHMS AWCUUIUIMHBI MHBIMIAM M JHLAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 370POBBS MPENOCTAaBISIETCS JOCTYH K
HeYaTHBIM UCTOYHHKAM, NMEIOIIMMCS B HaydHOH Onbnnorexe Yenl'yY, ¢ MOMOIIBIO CIIEIMANBHBIX TEXHUIECKUX CPENICTB; NOCTYII K
SNIEKTPOHHBIM HCTOYHWKAM, IPEJCTABICHHBIM B (pOpMe SIEKTPOHHOTO NOKYMEHTa B (oHIe HaydHOil omOmmorexn Yenl'V wmim
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX, ¢ IOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX W NPOTPAMMHBIX CPEACTB (paboyee MecTo Ui
He3psS4ero MOJIb30BaTelsl ¢ HPOrPaMMHBIM O0ECIICYeHHEM SKPaHHOTro JocTyma ¢ cuHTe3oM peun NVDA, paboduee MmecTo ¢
KOMITBIOTEPHBIM POJUIEPOM U KitaBuaTypoit Clevy ¢ GONbIIMMH KHOTIKAMH U C pa3/CisIoNeH KIaBHIIHM HAKITAIKOMN ).
VY4eOHO-METOIMYECKHE MaTepHANIBl Ul 00YYaIOMUXCSA U3 Y¥CIIa HHBAIUIOB U JIMI] C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 3/10POBbS
IPEOCTABIAIOTCS B popMax, alaTHPOBAHHBIX K OTPAHMYEHUSAM UX 3I0POBBSI U BOCIIPUATHS HHPOPMALIUHL:

JIist 7M1 ¢ HApYIICHUSIMU 3PSHHUS:

- B IIeYaTHO# hopMe yBEITHUECHHBIM HIPUPTOM,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

- B hopme ayaunodaiina,

- B IeyaTHOH dopme mpudrom bpaiins.

Jnst aun ¢ HapymeHnsIMA ciTyXa:

- B IeyaTHO# hopme,

- B (pOopMe DIIEKTPOHHOTO TOKYMEHTA.

JUi1st JIUL ¢ HAapyIICHUSIME OTIOPHO-JBUTATEJILHOTO alllapara:

- B eyaTHo# hopme,

- B ()OopMe IIEKTPOHHOTO TOKYMEHTA,

- B hopme aymuodaiina.

JlaHHBII IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA 00YJalOIIIXCs.

J171s1 MHBAIU/IOB ¥ JIUII C OTPAaHUYSHHBIMHA BO3MOKHOCTSIMHU 3JJ0POBbSI OCBOSHUE AUCIUTUTHBI MOKET OBITh YACTUYHO MU MOJTHOCTHIO
OCYILECTBJICHO C UCIIOJIb30BAHMEM JIMICTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mp.).

B ocBoeHNH AMCHUIUTMHBI HHBAIWAAMH U JIUIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI HCIIOJB3YETCSl HHIMBUAYaTbHAS
pabora. Ilox WHIUBHIYanbHOH paboTOil moapasymeBaeTcs aBe (OPMBI B3aMMOJCHCTBHUS C IpElojaBaTelieM: HMHAWBHIyaJbHAs
yueOHas pabota (KOHCYJIbTAIIUH), T.C. OTOJHUTEIBHOE pa3bsCHEHHE YIeOHOTO MaTepHaia U yriyOJieHHOe U3ydeHHE MaTepHaia ¢
TeMH OOYYarOIIMMHUCS, KOTOPBIE B ATOM 3aMHTEPECOBAHBI, M HMHAMBHAYyalbHas BOCIHMTAaTeNbHas pabora. MHAMBHAyalbHbEIC
KOHCYJIbTAlli¥ HATIPABJICHBI HA HHANBHYTU3aLUIO 00YUeHHUS H YCTAaHOBIICHUIO BOCTIUTATEIHFHOTO KOHTAKTA MEXKTy IIPETioJaBaTesieM
¥ 00Y4arOINMCs HHBAIIMIOM HJIM 00YYarONIMMCs ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI.

IIpu npoBeeHNH IIPOLETYPH! OLICHUBAHMS PE3YIbTAaTOB 00yUeHHs HHBATHIOB H JIHIL[ C OTPaHHYEHHBIMIA BO3MOYKHOCTSIMH 37I0POBbS
IO AUCLMUIIINHE OGCCHC‘II/IBaCTCﬂ BBIIIOJIHCHUEC CJIICAYIOIIHUX AJOIOJHUTECIbHBIX Tpe60BaHldl>’l B 3aBHCHUMOCTH OT WHAUBUAYAJTBbHBIX
0co0eHHOCTeH, 00yJaromuxcs:

a) MHCTPYKUUS 110 TOPSAKY TPOBEISHUS MPOLEIYPhl OLIEHHBAHHS MPENOCTaBIsIeTCS B JOCTYIHON (opMe (YCTHO, B IMCBMEHHON
¢dopme, B mucsMeHHOH Gopme mpudTom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) nocrymHas ¢opma NpenoCTaBIEHHs 3aJaHU OICHOYHBIX CPEeNCTB (B MeyaTHOW (opMe, B medaTHOH (opMe yBeIHYEeHHBIM
mpuTOoM, B neyaTHoi opme mpupTom bpaiins, B popme 31eKTPOHHOTO TOKYMEHTA, 3aJaHuUs 3aUUTHIBAIOTCS aCCUCTEHTOM, 33/1aHUs
MIPETOCTABISIFOTCS C HCIOJIB30BAaHUEM CYPIIOTIEPEBO/IA);

B) nocrynHas GopMa MpeJoCTaBICHNs OTBETOB Ha 3a/aHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, ITUChMEHHO
mpudrom Bpaiins, ¢ ncnonp30BaHHEM YCIYT aCCUCTEHTa, YCTHO).

IIpu npoBeneHNH NPOLEAYPH! OLICHUBAHUS PE3YIbTaTOB 00yUeHHs WHBAIUIOB U JHUI[ C OTPAHUYECHHBIMU BO3SMOXHOCTSIMU 3/10POBBSI
MIPeAyCMaTPHUBAETCS HCIIOJIb30BAHIE TEXHIIECKUX CPENICTB, HEOOXOJMMBIX M B CBSI3H C UX HHIUBHAYAJIHHBIMU OCOOCHHOCTSIMH. DTH
cpencTBa MOryT ObITh mpenocTaBieHs! Yenl VY uiaMm MOryT HCIOIB30BaThCsl COOCTBEHHBIE TEXHHMYECKHE cpeicTBa. Ilpu
HEOOX0IMMOCTH MHBAJTUJIAM U JIMI[aM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI IIPEOCTABIISETCS TOMOTHATEIBHOE BPEMSI LIS
IMOATOTOBKU OTBE€TA Ha 3ajaHus, IpoLeaypa OLUCHUBAaHUA PE3YJIbTAaTOB O6y‘{€HI/I$I 0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCSA B HECCKOJIBKO
JTaIoB.

HpOBCﬂCHI/IC npoueaypbl OCHHUBAaHUA PE3YJILTAaTOB 06yqel-11/1$1 HWHBAJIUAOB U JIML C OTPAHUYCHHBIMH BO3MOXHOCTSMU 310POBBS
JIOIYCKAeTCs C UCTIOJH30BAHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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6€30MacHOCTh aBTOMATHU3HPOBAHHBIX cicTeM" HampaBiieHHOCTH (poduiio) crennann3anus N 4 "bezonacHocts
aBTOMAaTH3HMPOBAHHBIX CUCTEM KPUTHYECKU BaXHBIX 00bekTOB" ®I'BOY BO «Henl'V»

cTp. 16

PaGouass nporpamMma qucHUIJIMHBI (MOAYJIs1) 0100peHa U PeKOMEHI0BaHa:
[IpopexTop no yuebHoii padote yrBepkaeHo 30.05.2022 B.E. ®enopos
YyeHbIM cOBETOM (U3UYECKOTO (paKyIbTeTa

IIporokoi 3acenanus Ne 07 ot 28.04.2022

IIpencenarens YueHOro cosera

(dbuzndeckoro paxkyapTeTa COTJIaCOBaHO J.A. 3axapreBUu
3acenanuem Kadeapsl o0uIeil U TeopeTHyeckoii GU3NKH

[Iporoko 3acenanus Ne 07 ot 21.04.2022

3aBenyrouuii kadenpoit COIJIaCOBAHO A.E. Maiiep
ABTOp (COCTaBUTEIIb) A.E. Maiiep

Crpykrypa padoyeii nporpaMMbl COOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
«Ueal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Uenl'V»
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