LlokyMexT noan /1 3NeKTPOHHOIMIBIIOBRHAYKI POCCHU
MH(DO[ Maumng A CDe,uepanLHoc rocy1apCTBEHHOE OI0IKETHOE 06pa303aTenLHoe
(DMO TaCKa nepbequ YUPEKACHUE BBICLIETO 06pa3OBaHI/I5{

Tonxdocts: PekToD «HensOunckyit rocynapcrBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Nara roanucanng: 05.05.2025 11:37:27
VHukahbH bﬁ,gﬁﬁg?ﬁ{amm%mqqncunnm%l "®u3nka" No HapaBJIEHUIO NOArOTOBKHM (crennansHocTn) "Hanoumxenepus"

04¢19kd8bfb98F3b6 %%Bgr%%%%égg?%o) Hagorexnonoruu B Marepuanosenennn PI'6OY BO «Henl'V» ctp. 1

PaGouas nporpamMma JTUCHMILIMHBI (MOXYJIs)™
dusuka

HamnpasieHue nmoaroToBku (CrenuaibHOCTD)

28.03.02 HanounxxeHepus

HanpasnenHocts (mpoguib)

HanoTexHOI0rnu B MAaTEpUAJIOBEACHUH

[IpucBanBaemas kBanu@ukanus (CTENEHb)

OakajaB

®opma 00yueHus

O4Hasin

I'on(s1) HAOOpa 2023

*Paboyas nporpamMma IUCHUIIIIMHBL (MOI[y.]'ISI) aZlaliITUpOBAHA JJIS1 HHKJIFO3UBHOT'O 06y‘IeHI/I${ HWHBAJIWJI0B
" JIi1 C OTpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBbA

Yemssounack 2023 T.

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKU POCCUN
\,} denepanbHOE roCyapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
@ Y4pEXKACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrBeHssiid yausepeurer» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuminabl "@u3nka' Mo HanpaBIEeHUIO TOATOTOBKH (crenuanbHocTH) "Hanoumkenepus"”

HampaBienHocTd (npodunio) Hanorexxnonoruu B marepuanoseaeHnn @PI'BOY BO «Uenl'Vy ctp. 2

Conepxanue

1. Ilean 0CBOCHMS IUCLUILIMHBI

2. Mecro pucuuminnsl B ctpykrype OITOIT

3. Komnerenuuu oOy4aromierocs, GopMUpyeMbI€ B pe3yJIbTaTe OCBOSHUS TUCIUTITHHBI
(Momyst)

4. O06beM JUCHUTIIAHBI (MOTYJIsS)

5. CtpyKkTypa u cofepKaHue JUCIUTUTHHBI (MOTYIIs)

6. ®OHJ OIICHOYHBIX CPEACTB

6.1. IlepeueHpb BUJIOB OLICHOYHBIX CPEJICTB

6.2. TunoBble KOHTPOJIBHBIE 3aJJaHNSI U UHBIE MAaTEPUAIbI IJIs1 TEKYILIEH aTTecTaluu
6.3. TumoBbIe KOHTPOJIBHBIE BOIPOCHI U 3aaHUS U1l IPOMEKYTOYHON aTTECTAUN

6.4. Kputepun onieHUBaHUA

7. YueOHO-MeToAnYEeCKOe U MHPOPMAITMOHHOE 00ECTICUCHUE AUCITUTLIIMHBI (MOTYIIs)
7.1. PekomeHnayemas nureparypa

7.2. Ilepeuenb pecypcoB HH(HOPMALIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MHTepHeT"
7.3. Ilepeuenb nHDOPMATMOHHBIX TEXHOIOTHUI

8. MarepualibHO-TEXHUYECKOE 00eCIeUeHUE AUCITUTIIUHBI (MOTYJIs)

9. MeTtoanueckue ykazaHus JUisi 00y4aromuxcsl 0 OCBOCHUIO JUCIMILIUHBI (MOTYJIs)
10. CnenuaibHble YCIOBUS OCBOECHUS AUCIMILIUHBI 00Yy4atOIUMUCS ¢ MHBAJIMIHOCTBIO U
OrpaHU4YEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminabl "@u3nka' Mo HanpaBIEeHUIO TOATOTOBKH (crenuanbHocTH) "Hanoumkenepus"”

HampaBienHocTd (npodunio) Hanorexxnonoruu B marepuanoseaeHnn @PI'BOY BO «Uenl'Vy ctp. 3

1. HEJIX OCBOEHUMA JTUCHUIIINHBI

Llenbi0 OCBOCHHMST TUCTUILIHHBI «DU3UKa» SIBISETCS (POPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
nproOpeTeHne CTyICHTaMH 3HaHUH 00 OCHOBHBIX (DYH/ITaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI: N3YUYCHHUE CTYACHTAaMHU OCHOBHBIX MMOHATHN 1 3aKOHOB q)HSI/IKI/I, 3HAKOMCTBO C OCHOBHBIMU
METOJAaMHU UCCIICAOBaHM A, HCIIOJIb3YyEMBIMU B (1)I/I3I/IKe; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'ILHLIX 3ajJjadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHbI HA JOCTHKCHUE NHAUKATOPOB!:

OIIK-1.1 - uconp3yetr MaTeMaTHUECKUH ammmapat Ui OMHCAHNS, aHAIN3a, TEOPETUIECKOTO U IKCTIEPUMEHTAIILHOTO NCCIIEJOBAHUS
U MOJICIHUPOBAHMS (PU3NYECKUX U XUMHYECKHX CUCTEM, SIBICHUN U MIPOIIECCOB

OIIK-1.2 - ucnonbp3yeT pu3nuecKue 3aKOHbI U IPUHIUILL B CBOEH NpodhecCHOHANbHON IEITENbHOCTU

OIIK-1.3 - ucrosb3yer OCHOBHBIE 3KCIIEPUMEHTAIbHBIE METO/IbI OTIPeIeNICHUS (PU3UKO-XUMUYECKAX CBOWCTB MaTepHAIOB U
W3ICNINI U3 HUX

OIIK-3.1 - CocraBisieT OTYeTHI 0 y4eOHO-HCCIIeI0BATENECKON AeATETHbHOCTH, BKIIIOYAsl aHATIN3 SKCIIEPUMEHTAIBHBIX Pe3yIbTaToB,
COIIOCTABJICHHS UX C U3BECTHBIMH aHAJIOTAMHU

OIIK-3.2 - ®opmupyeT 1eMOHCTPALlMOHHBIH MaTepHal U MPeACTaBIAeT Pe3yabTaThl CBOEH UCCIeI0BaTENbCKOM AeATEIbHOCTH Ha
HAy9IHBIX KOH()EPEHINAX, BO BPeMsI IPOMEKYTOUHBIX U HTOTOBBIX aTTECTAIHH.

2. MECTO JUCHUILIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.04.01

2.1 TpeGoBaHus K NMpeIBapUTEIbLHOI MOAT0OTOBKE 00yYal0IIerocs:

He mpemycmoTpeno.

2.2 JIucUUMNIMHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHUE TAHHOW JUCHHUILIMHBI (MOAYJIs1) HE00OXO0ANMO KaK MpeallecTByIolee:

du3nyeckass XUMHS

DNeKTpOHUKA

3. KOMIETEHLMY OB YYAOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH pemiaTh 3a1a4u NpodeccHoHAILHOM AeATeTbHOCTH HA OCHOBE MPUMEHEHHS eCTeCTBEHHOHAYYHBIX H
00LIeNHKEHEPHBIX 3HAHUH, METO0B MaTEeMATHYECKOr0 AHAJIN32 U MO/IeJIMPOBAHMS

3HaTb:

Jns noctmxenust OITK-1.1: 6a30BbIe TeopeTnueckie 3HAHNS M0 (U3HUKE; CMBICII OCHOBHBIX TEPMUHOB W ITOHATHH (DU3UKH; METOBI
U CHOCOOBI OJIyYEHUs U OCBOCHUSI MaTepuaia o (usuke; o GU3MIECKUX MPOIECCaX, MPOUCXOAAIINX B OKPYXKAIOIIEM MUpPE U, B
YaCTHOCTH, O (PU3HIECKUX TIPOIIECcCax, COMPOBOKIAIOMIX NPOPECCHOHATBHYIO AESTEIFHOCTD; OCHOBHEIE IIPaBHIa 0(hopMIIeHNS
MaTepuajoB U pe3ylbTaToB J1a00paTOPHbIX UCCIIEOBaHUIL; IpaBuiIa 0(GOPMIICHHS TaONL, CXEM, PUCYHKOB U YepTexKel B HAyUHBIX
0TYEeTax; IpaBHia U CIIOCOOBI BBIYUCICHUS OIPEITHOCTEN IOJIydEHHBIX JaHHBIX

YMmernb:

M noctmxenus OINK-1.2: noab3oBaTbes TEOPETUUECKUMHU 3HAHUA U IPAKTUYECKUMU HAaBbIKAMH, NTOJIyYEHHBIMU B paMKax
U3ydeHUs Kypca o0meil (hH3MKH; TPOTHO3HPOBATH ITOCIEICTBHS (PU3MUECKIX MPOIECCOB IMPOUCXOIAIINX B IPO(ECCHOHANBHOM
JIeSTENbHOCTH; AaHAJIM3UPOBATh NOJTY4YEHHbIE IKCIIEPUMEHTAIIbHBIE JAaHHBIE

Baaners:

Jns noctmwkenns OITK-1.3: 6a30BBIMH TEOPETHUESCKUMH 3HAHUSIMU 1 HABBIKAMHM JIAOOPATOPHBIX UCCIECIOBAHUM B 001aCTH (GU3UKU

OIIK-3: Cnnoco0eH NpoBOAUTHL H3MepeHHs H HA0JII01eHNsl, 00padaThIBaTh H NPEACTABIATh IKCIIEPUMEHTAJIbHbIC JaHHbIC

3HaTb:

Jns noctmwkenns OITK-3.1: 0coGeHHOCTH OpraHU3aliy eCTECTBEHHOHAYYHBIX HCCIIeIOBAaHUN

YMmeTnb:

Jns noctmxennst OITK-3.1: s dpexTrHBHO Oprann3oBaTh padoTy MO H3YYSHHUIO ONPEICICHUIA 1 3aKOHOB €CTECTBEHHBIX HAyK
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Baapers:

Jns noctmwkenus OITK-3.1, OITK-3.2: HaBbIKaMU caMOCTOSITENILHOM paboThl ¢ yueOHOM U HaydHOH IUTepaTypoil

B pe3yabTaTe 0CBOCHUS JUCHHMILIMHBI 00y4alOLUiics 10KEeH

31

3HaTh:

3.1.1

0COOEHHOCTH OpPTraHH3allli €CTECTBEHHOHAYYHBIX HCCIIEA0BaHNN; 0a30Bble TEOpETHYECKHE 3HAHUS 110 (PHU3HKE;
CMBICIT OCHOBHBIX TEPMHHOB U MOHATHH (DU3UKH; METOBI U CIIOCOOBI MOTYYSHHUS 1 OCBOSHHUS MaTepuana o Gpusuke;
0 (usnyeckux nporeccax, MPOUCXOIAIINX B OKPYKAIOLIEM MUPE U, B YaCTHOCTH, 0 (PU3NUECKUX IPOLIeccax,
COIPOBOKAAIOIIUX MPOYECCHOHANBHYIO IeATeIbHOCTh; OCHOBHBIE IIpaBHiIa 0(OPMIIEHHS MaTepHAIOB U PE3yJIbTaTOB
71a00paTOPHBIX UCCIIEAOBAaHNHN; NpaBiIa 0GOPMIICHHS TaOJIUI], CXeM, PUCYHKOB U YepTeKel B HayYHbBIX OTHETaX;
IIpaBHJIa U CHOCOOBI BBIYMCIICHNUS [TOTPEITHOCTEH OyIeHHBIX JTaHHBIX; O Pa3MEPHOCTIX (PU3NIECKUX BEINUUH

3.2

YMeTh:

321

3¢ HeKTHBHO OpraHn30BaTh paboTy 110 U3YUCHHUIO OIPE/ICICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; [TOJIb30BATHCS
TEOPETHYESCKUMHU 3HAHHS U MPAKTHISCKUMU HABBIKAMH, MOJYYECHHBIMHU B paMKax U3y4eHHs Kypca oomiel Gpusuk;
MPOTHO3UPOBATH MOCIEACTBUS (DH3UUECKUX MPOLECCOB MPOUCXOMIIIINX B MPOMECCHOHATBHOM ASSITCIBHOCTH,
aHaJM3UPOBATH MOJTYYCHHBIC YKCIIEPUMEHTAIbHBIC JAHHBIC, TPAMOTHO, MOCIIE0BATEIBHO U JJOTUYHO OOPMHUTD
pe3yabTaThl PabOTHI

33

Baagers:

3.3.1

HaBBIKAMH CaMOCTOSTEIILHON pabOThI ¢ y4eOHOH M HAYYHOH JIUTEPaTypoil; 6a30BBIMU TEOPETHYECKUMH 3HAHUSMH U
HaBBIKAMH JJa00PAaTOPHBIX HCCIIENOBAaHUHN B 00JIaCTH (DU3UKH; TIOHATHHHBIM annapaToM (GU3HKH; HABBIKOM
TPaMOTHOTO TPEJICTABICHUS PE3yIbTaTOB UCCICIOBAHUN M HABBIKOM OOPMIICHHUS OTYETOB 110 JJaOOpaTOPHBIM
paboram

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

OO6wana TpyaoemMKocTb 12 3ET

Yacos o yueOHOMY Tutany : 432 Buner konTpost B cemecTpax:

B TOM YHCJIC :

aynuTtopHbIe 3aHaTus : 306 9K3aMeHsl 1, 2, 3

camocTosiTeNbHas padora : 28,8
YacoB HAa KOHTPOIb @ 54
KOHTaKkTHast pabora: 349,2

HKP: 43,2
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI MOOYJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | Yacos Jlutepatypa
3aHATHS /[ Kvpc
Paznen 1. ®usnyeckne 0ocHOBBI MeXaHUKH. MoJsiekyasipHasi pu3uka u
TepMOJIMHAMHKA
1.1 IIpenmer du3nku. MexaHuka u ee CTpyKTypa. Monenu B Mexanuke. Cucrema 1 18 JIT.1 J11.2 JI1.5
oTcyera. TpaekTopus, AIMHA NTyTH, BEKTOp nepemenieHus. CKopocTs. JI.7012.2 J12.5 J12.7
VYckopenne. Kunemarrka BpamarenpHOToO ABKEHUs. [lepBhIil 3aKoH JI2.10 JI2.12 J12.13
Herotona. Cuna. Mexanuueckue cucremsl. Macca. immynsc. Bropoii 3akoH JI2.14 J12.15 J12.16
Herorona. [IpuHmmm He3aBUCHMOCTH JecTBHS CHIL. TpeTuil 3aKoH JI2.17 JI2.18J13.1
HeroToHa. 3aKoH coXpaHeHMs1 UMITyJIbCa. 3aKOH JBMKEHHsI LICHTpA Macc. JI3.3 J13.4 JI3.7
Cuitel B Mexanuke. Pabora, sHeprust, MmontHocTs. Kunernueckas u JI3.11
MOTEHIIMAIbHAs DHEPIUsl MEXaHUUECKON CUCTEMBl. 3aKOH COXPaHEHUs 019233 34 35 06
sHepruu. Coynapenus. [lorennuansaoe nose cuil. [lose cui TaroTeHus. 37

Kocmuueckue ckopoctu. MomeHT nnepuuu. Kunernueckas sHeprus
BpamieHus. MoMeHT cuiibl. OCHOBHOE ypaBHEHHE JUHAMHKH BPaIATEIbHOTO
JBIDKEHHS TBEPAOTo Tena. MOMEHT UMITyJIbCa U 3aKOH €r0 COXPaHEHHSI.
CormnocrapieHie OCHOBHBIX BEIMYUH U COOTHOLIEHUH) JUIs IIOCTYIATEIbHOTO U
BpallaTeIbHOTo IBIKEeHUs Tena. IIpeobpazosanus Ianunes. [ToctynaTs
OiininreitHa. [Ipeobpazosanus Jlopeniia. OCHOBHbBIE COOTHOIIECHHS
PENATUBUCTCKOW TUHAMUKH. /JIex/
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1.2 CraTucTudeckuil 1 TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHMS. 1 16 JI1.1 J11.2 J11.5
Tepmoamnamudeckas cucrema. Temmneparypa. Moaens uieaipHOTO rasa, JI1.7J12.2 J12.5 J12.7
OCHOBHBIE 3aKOHBI HJICAJIBHOTO Ta3a. Y paBHEHUE COCTOSHUS U/I€ATIBHOIO Irasa. JI2.10 J12.12 J12.13
Ocnosnoe ypaBuenne MKT naeansnoro raza. CpegHsist KBagpaTHIHAS JI2.14 J12.15 J12.16
CKOPOCTb MOJIEKYJI HJ€aNbHOro ra3a. 3akoH MakcBeluia o pacipeielIcHuu J12.17 J12.18J13.1
MOJIEKYJ UACAILHOTO ra3a o cKopocTsaM. CKOPOCTU XapaKTepU3YIOLIe JI3.3J13.4 J13.7
COCTOSIHUE UeabHOTO Ta3a. bapomerpudeckas ¢popmyna. Pacnipenenenue JI3.11
Bonbumana. Cpensss JuinHa CBOOOIHOTo Ipobera MoneKy:l. SIBieHue 013233 24 25 56
nepeHoca. TemnonpoBoanocts. JJuddysus. BHyrpenHee TpeHue (BI3KOCTD). 27
BHyTpeHHss SHEeprus TePMOIMHAMUYECKON cucTeMbl. Hucio cTeneHei
cB0OobL. 3akoH bonpMana o paBHOMEPHOM pacpeelIeHUH YHEPTUH 10
cTerneHsaM cBoboasl. IlepBoe Hagano TepmoauHamuky. Pabota rasa npu ero
pacmmpenud. TermmoeMKocTb. MomsipHast TETIIOEMKOCTh P MOCTOSHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
anuabatuueckoM npouecce. Ilonutponuyeckue npoueccsl. Kpyrosoii
nporiecc (k). KT/ kpyrosoro mporiecca. O0paTuMblii 1 HEOOpaTUMBIN
npouecchl. DHTponus. M3Menenue sHTponuu. CTaTUCTUUECKOE TOJIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoAMHaMuKU. TpeTbe Hauano TepMOAUHAMUKH. TeIIoBble JBUrAaTEeNN U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir KapHo. YpaBuene Ban-nep-
Baanbca. 30TepMbl peanbHbIX ra30B. BHYTpeHHs SHEprus pealbHOro rasa.
Kunkoctu u ux onucanue. [lopepxHocTHOE HaTsHKeHHE. CMaunBaHuUE.
Kpucrammdeckue 1 aMmop¢hHble TBEpAbIe Tesa. TUIIBI KPHCTALIOB.
TermmoeMKkocTh TBepABIX Tell. MI3MeHeHne arperatHbeix coctostamii. ®a3oBbie
nepexonpl. JluarpamMma coctosiHus. Y paBHeHue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

1.3 Pemenue 3aaa4 1o MexaHUKe MaTepUalibHOM Touku /IIp/ 1 12 J1.1 J11.2 J11.5

J1.7J12.2 J12.5 J12.7

JI2.10 JI2.12 J12.13

J12.14 J12.15 J12.16
JI2.17 J12.18J13.1
J13.3 J13.4 J13.7

JI3.11
31 322 33 54 25 26
97

1.4 Pemenue 3aga4 no Mexanuke Teepaoro temna /I1p/ 1 12 JI1.1 J11.2 J11.5

J1.7J12.2 J12.5 J12.7

JI12.10 JI2.12 J12.13

J12.14 J12.15 J12.16
JI12.17 J12.18J13.1
J13.3 J13.4 J13.7

JI3.11
3132233 54 25 26
97

1.5 Pemenue 3ana4 no MonexynsipHoi ¢gusuke u repmoauHamuxe /I1p/ 1 10 JI1.1J11.2 J11.5
J1.7J12.2 J12.5 J12.7
JI12.10 JI2.12 J12.13
JI2.14 J12.15 J12.16
JI2.17 J12.18]13.1
JI3.3J13.4 J13.7
JI13.11
01352 33 54 25 56
97
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1.6 W3mepenus, omubku u3MepeHuil, 06paboTka pe3yIbTaToB U3MEPEHUI. 1 12 JI1.1 J11.2 J11.5
Usmepenne auHeiHbIX BelndnH. O0paboTKa NPSMBIX U KOCBEHHBIX JI1.7J12.2 J12.5 J12.7
H3MEpeHHUH. YIIpaKHEeHHUs 110 pacueTy omnOoK. MeToa HauMeHBIINX JI2.10 J12.12 J12.13
KkBazaparos. /J1ab/ JI2.14 J12.15 J12.16
J12.17 J12.18J13.1
JI3.3J13.4 J13.7
JI3.11
013233 24 25 56
97
1.7 JlaGopaTopHbIil IPaKTUKYM 110 KUHEMATUKE, AUHAMUKE U MEXaHUYECKUM 1 12 JI1.1 JI1.2 J11.5
konebanusm /J1ad/ JI1.7J12.2 J12.5 J12.7

JI2.10 J12.12 JI2.13
J12.14 J12.15 J12.16
J12.17 J12.18713.1
JI3.3J13.4 J13.7
JI3.11
013233 24 25 56
97

1.8 JlaGopaTOopHBIN PAKTHKYM 110 MOJIEKYJISIPHON (QU3UKE U TEPMOAMHAMHKE 1 10 JI1.1J11.2 J11.5
/J1ad/ JI1.7J12.2 J12.5 J12.7
JI2.10 J12.12 JI2.13
J12.14 J12.15 J12.16
JI12.17 J12.18J13.1

JI3.3J13.4 J13.7
J3.11
01 3233 24 25 56
37
1.9 Kunemaruka. JluHamMuka MaTepHanbHoil Touku. PaboTa u sHeprus. MexaHuka 1 5 J1.1J11.2 J11.5
TBEpIOTO TeNa. DIEMEHTHI CIIEIHATbHON TEOPUH OTHOCHUTEIBHOCTH. JI1.7J12.2 J12.5 J12.7
MornexyIspHO-KUHETHYECKas! TEOPUS UACAIbHBIX ra30B. TepMoIUHaAMHUKA. JI2.10 J12.12 JI2.13
PeanbHbIe ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/ JI2.14 J12.15 J12.16
JI12.17 J12.18J13.1
JI3.3J13.4 J13.7
JI3.11
01 32 33 24 25 56
37
1.10  |IToaroToBka k 1a60paTOpHLIM paboTaM: O3HAKOMIICHUE C TEOPETHIECKUMU 1 4,6 JI1.1 J11.2 J11.5
OCHOBaMH, YCTPOHUCTBOM W IMPUHITUIIOM PaOOTHl YCTAaHOBKH, TUTAHOM JI1.7J12.2 J12.5 J12.7
9KCHEPHUMEHTAIILHOTO UCCIIE0BaHMs, IOATOTOBKA 3arOTOBKU OTYETA. JI2.10 J12.12 J12.13
BeInosHeHHe pacieToB Mo 00paboTKe pe3yIbTaTOB H3MEPEHHU, CPABHEHHIO C JI2.14 J12.15 J12.16
TEOPETUYECKUMHU MOJIENISIMU, HATJISIHOE MIPEJICTABICHUE PE3YIbTATOB B JI2.17 J12.18J13.1
(dopme Tabiuu 1 rpaKoOB, MMOATOTOBKA OTYETOB IO J1a00paToOpHbIM paboTaMm. JI3.3J13.4 J13.7
/Cp/ JI3.11
01 32 33 24 25 56
37

Paznen 2. DjieKTpU4eCTBO U MarHeTH3M
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MHWHOBPHAYKHM POCCHUU

w DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuminabl "@u3nka' Mo HanpaBIEeHUIO TOATOTOBKH (crenuanbHocTH) "Hanoumkenepus"”
HampaBienHocTd (npodunio) Hanorexxnonoruu B marepuanoseaeHnn @PI'BOY BO «Uenl'Vy

crp. 7

2.1 Onexrpuueckuil 3apaj. 3akox Kynona. HanpsbkeHHOCTH 2 18
anekTpocTtatudeckoro moist. [lotok BexTopa E. [Ipuniun cynepmno3umm
aneKkTpocTaTHueckux noieil. Teopema IMaycca. Lupkynanus BekTopa
HanpspkeHHOCTH. [loTeHmanbHas sHeprus 3apsa. [lorenuan
3NIEKTPOCTATUIECKOro Nojsl. PasHocTh noTeHuanos. CBs3b MEXKAY
HAIpPsHKEHHOCTHIO U MOTEHIUAIOM. DKBUIOTEHIIUAIbHbIE I0BEPXHOCTH.
ITpumepsr pacuera HanboIee BaKHBIX CHMMETPUYHBIX 3JIEKTPOCTATHIECKHX
nosneill B BakyyMme. DJIEKTPOCTaTUIECKOE M0JI€ B IUAJIEKTPUUECKOH cpeie.
[NonstpuzoBanHOCTh. [IManeKkTpudecKas IPOHUIIAEMOCTh CPeJibl
OnexTpuuecKoe CMeIleH e. Y CI0BHs Ha TpaHULEe pas3ela IByX
JnuanexTpuueckux cpen. CerneroanekTpuku. [lpoBoaauku B
3JIEKTPOCTATUIECKOM IoJie. DnekTpoeMkocTh. Konnencaropsl. CoeauHeHus
KOHJICHCATOPOB. DHEPrHsl CUCTEMBbI HETOABHKHBIX TOUEUHBIX 3apsI0B.
OHeprus 3apsHKEHHOr0 YeAMHEHHOTO IPOBOIHUKA. DHEPTUS 3apsKEHHOTO
KOHJIEHCcaTopa. DHeprus 3JeKTpocTaTudeckoro nois. [locrossHHbIiI
3NEKTPUIECKUM TOK, CHJIa U INIOTHOCTh ToKa. CTOPOHHHE CUIIBL.
DNEeKTPOABIIKYINAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
conporusieHue. ConpoTUBIEHUE COSIUHEHHs TPOBOJHUKOB: TemnepaTypHas
3aBUCHUMOCTb COMPOTHBIICHUS. PaboTa M MOIIHOCTh TOKa. 3akoH JIKOyIsi—
Jlenna. 3akon OMa Juis HEOJHOPOJHOTrO ydacTka nenu. IIpasuna Kupxroda
VIS pa3BETBIICHHBIX 1ienei. /JIex/

JI1.1J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
J12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7

2.2 OcHOBHBIC 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 2 16
MarHuTHOTO NoJs. BekTop MarHuTHON MHAYKIUH. MaKpo TOKH U MUKPOTOKH.
CBs13b MEXIY BEKTOPaMH, XapaKTepHU3yIOIIMMHI MarHuTHoe oste. [TogoOue
BEKTOPHBIX XapaKTEPUCTHK IEKTPOCTATUUECKOTO M MATHUTHOTO MOJICH.
3akon buo—Casapa—Jlamnaca. MarunTHoe moJie mpsiIMOTo ToOKa. MarHuTHOe
T0JIe B IEHTPEe KPYrOBOI'0 TOKa (ColeHOua). 3akoH AMIlepa.
BsaumoneiicTBre napaymuiesbHBIX TOKOB. MarHuTHas NOCTOSHHASA. EquHuIB!
MarHUTHOW MHIIYKIIMW HAIIPSDKEHHOCTH MArHUTHOTO 1OJIs1. MarHUTHOE IoJie
cBoOoaHO mBmKymerocs 3apsna. Cuma Jlopenna. J[BmkeHne 3apsHKeHHBIX
YacTHIl B MarHUTHOM Tioe. Ddext Xosuia. Teopema o HUPKYJISILUN BEKTOpa
B. IloTtok BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca aJjisi MATHUTHOTO
noJist B Bakyyme. Cucrema ypaBHeHHH MakcBesuia JUis 2JIEKTPOMarHUTHOTO
nonst. Buxpesoe anexrpuueckoe nose. Tok cmemenus. [Tonnas cucrema
ypaBaeHuit Makcsemna. Onertel @apaznes. 3akon @apaznes. 3C naaykunu B
HCTIOABUIKHBIX IIPOBOJHHUKAX. Bpamel-me PaMKH B MaroHuTHOM I10JIC.
Buxpessie Toku (Toku @yko). MUHAYKTUBHOCTD KOHTYpa. CaMOUHAYKIHSL.
Bsanmnuas uanyknus. Tpancdopmaropsl. DHEprus MArHUTHOTO MOJISL.
MarHuTHbIE MOMEHTBI JIEKTPOHOB M aTOMOB. JlUa- ¥ mapaMarHeTHKH.
Hamaranuennocts. MaruutHoe nose B Bemectse. DeppoMareTku U Ux
cBoiictBa. /JIex/

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
97

23 Pemenue 3anau no snexrpocraruke /IIp/ 2 12

JI1.1 J11.2 J11.3712.1
JI12.5 J12.6 J12.12
JI2.13 J12.14 J12.15
J12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7

24 Pemienue 3agau o BBIYMCIIEHUIO XapaKTEPUCTUK IOCTOSHHOTO 2 12
anexTpryeckoro Toka /I1p/

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
JI2.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7
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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
@ Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminabl "@u3nka' Mo HanpaBIEeHUIO TOATOTOBKH (crenuanbHocTH) "Hanoumkenepus"”

HampaBienHocTd (npodunio) Hanorexxnonoruu B marepuanoseaeHnn @PI'BOY BO «Uenl'Vy ctp. 8
2.5 Pemienue 3aga4y Ha BBIYMCICHUE XapaKTEPUCTUK MAarHUTHOTO TIOJIA U 2 10 |JI1.1J11.2 J11.3J12.1
MarHuTHBIX siBeHui /TIp/ JI2.5 J12.6 J12.12

J12.13 J12.14 J12.15
J12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7

2.6 JlaGopaTopHBIN PAKTUKYM I10 3j1eKTpuyecTBy /J1a6/ 2 12 | JI1.1 J11.2 JI1.3J12.1
JI12.5 J12.6 J12.12
JI12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI13.7 J13.10
31 32 33 54 25 56
37

2.7 JlaGopaTopHBIi IPAKTHKYM 10 MarHuTu3my /J1a6/ 2 12 [ JI1.1J11.2 JI1.3J12.1
J2.5J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI13.7 J13.10
31 22 33 54 35 56
37

2.8 JlaGopaTopHBIN PAKTHKYM IO JIEKTPOMArHUTHBIM KojeOaHusm /J1a6/ 2 10 | JI1.1J11.2 JI1.3J12.1
J2.5J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6

JI13.7 J13.10
D132 93 54 35 26
27
29 OneKTpocTaTHKa. DIEKTPOAUHAMUKA. MarHeTu3M. DIeKTPOMarHUTHbIE 2 5 JI1.1J11.2 J11.3J12.1
kosebanus /Cp/ JI2.5 J12.6 J12.12

JI2.13 J12.14 J12.15
J12.16J13.5 JI3.6

JI3.7 J13.10
31 32 33 54 35 56
27
2.10 |[ToaroroBka k 1a00OpaTOpHBIM pabOTaM: O3HAKOMIICHHUE C TEOPETHUECKUMHU 2 4,6 |J1.1J11.2 J11.3J12.1
OCHOBaMH, YCTPOHUCTBOM W IMPUHITUIIOM PaOOTHl YCTAaHOBKH, TUTAHOM JI2.5 J12.6 J12.12
9KCHEPHUMEHTAIILHOTO UCCIIE0BaHMs, IOATOTOBKA 3arOTOBKU OTYETA. JI2.13 J12.14 J12.15
BelInosiHeHHE pacdeToB 10 00paboTKe Pe3ysIbTaTOB U3MEPEHHUIH, CPABHEHHIO C J12.16J13.5 J13.6
TEOPETUYECKUMHU MOJIENISIMU, HATJISIHOE NIPEJICTABICHUE PE3YIbTATOB B JI3.7 JI13.10
(dopme TabiuIl ¥ rpaKOB, MTOATOTOBKA OTYETOB IO Ja00OpaTOpHBIM paboTam. 213233 34 35 26
/Cp/ 27

Pa3nen 3. BotHoBasi n kBaHTOBast onTuka. CTpoeHne aToMa 1 aTOMHOTO
spa
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MHMNHOBPHAYKU POCCUN
\)’ denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
@ Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctseHnsiil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminabl "@u3nka' Mo HanpaBIEeHUIO TOATOTOBKH (crenuanbHocTH) "Hanoumkenepus"”
HampaBienHocTd (npodunio) Hanorexxnonoruu B marepuanoseaeHnn @PI'BOY BO «Uenl'Vy

crp. 9

3.1 Konebanus. OOmuii NoAX0A K U3y4eHUIO KoeObaHui pa3nuuHoil pusudyeckoit 3 18
npuposl. ['apMoHIYeckue KoJIeOaHus U UX XapaKTePHCTHKU.
JubdepeHnuansHoe ypaBHEHHE TapMOHUYECKUX KOJIeOaHuil.
DKCHOHeHIHaNbHask popMa 3aliCH FAPMOHUYECKHUX KoJeOaHui.
MexaHn4yecKre rapMOHUIECKHE KoIeOaH s, DHEPrusl MaTepUaibHON TOYKH,
COBEpIIAIOIIeH TapMOHIYecKUe KolieOanusl. [ apMOHHYIECKHUHA OCIHILISTOP.
[IpyxunnbI# MasTHEK. MaTemaTnuecKuii MasiTHUK. OU3NIECKII MasTHUK.
Onexkrpuyeckuid konebaTenbHblil KOHTYp. CTaauu KosebaHuii B
H/IeaTM3UPOBAHHOM KoJieOaTenbHOM KOHType. CBOOOJHBIE TApMOHIYECKHE
KoJieOaHus B KoJieOaTeIbHOM KOHTYpe. CI0KeHHEe FrapMOHUIECKHX
kosieOanuil. buenus. 3atyxatomue konebanus. JuddepeHnmanpaoe
ypaBHEHUE CBOOOIHBIX 3aTYXAIONIUX KOJICOAHU TNHEHHON CHCTEMBI.
JexpemeHT 3aryxanus. JJoOpOTHOCTE KosiebaTebHO# cucTeMsl. [Ipumepsl
CBOOO/IHBIX 3aTyXaMOUIMX KoJieOaHuil. BoiHyKIeHHbIe KonebaHus. Pe3oHaHc.
[Tepemennsriii Tok. JleficTByromiee 3HaueHNE TIEpEMEHHOT0 ToKa. MOIITHOCTB,
BBIAEIIsIEMas B LIETIM IIEpEMEHHOro ToKa. BomHoBoI npornecc. Ynpyrue
BOJIHEL. YTIpyrasi rapMOHHYecKas BoyHa. berymue BomHbr. Da3oBast CKOPOCTS.
BosHOBOe ypaBHeHHe. IIpHHIUI Cynepro3uImu. I pymmnoBas CKOPOCTS.
Nutepdepennns BoiH. CTOSUNE BOITHBL DJIEKTPOMArHUTHBIC BOJIHBI.
ITonepeyHOCTh AMEKTPOMATHUTHBIX BOJIH. DHEPTHS IEKTPOMATHUTHBIX BOJIH.
Uutepdepennns ceera. Audpaxuus ceera. JJucnepcus cBera. [lonspuzarius
cBeta. Temtosoe u3nydenue. 3akoH Kupxroga. 3akon Credana-bonbimana,
3akoH BuHa. CriekTp TerioBoro usiy4uenus, popmysa [nanka. @otosddexr,
3akoHbI PoTordpdexra. Dotonsl, hopmyna DitHmTelHa 1 hoTodddeKTa.
Nmnynbe poToHOB U naBienue ceeta. Ip ekt Kommnrona. /Jlex/

J1.1J11.2J11.4
JI11.6J12.3 J12.4 J12.5
J12.8 712.9 J12.11
J12.12 J12.13 J12.14
JI12.15 J12.16J13.2
JI3.7 J13.8 JI3.9
0135233 54 35 56
97

32 Crpoenue aroma. Moaenu aroma Tomcona u Pesepdopaa. JlnneituaTsit 3 16
criektp aroma Bogoposa. [loctymnarer bopa. Ombrrer ®@panka u ['epra. Crexp
aToMa Bojiopoza 1o bopy. KopiyckyisipHO-BOJIHOBOH Tyann3M CBOUCTB
BemecTBa. HekoTopsie cBoiictBa BonH ae-bpoitns. CooTHommeHmne
HeormnpeneneHHocteil. BonHoBas ¢pyHkums u ee cBorictBa. OO1iee ypaBHEHHE
penunrepa. YpaBuenue lllpenunrepa st CTALIMOHAPHBIX COCTOSHUIA.
JIBikeHne cBOOOAHOM yacTHIbl. YacTua B OJTHOMEPHON NPSMOYTOJIbHOM
"moTeHnraNbHOM siMe" ¢ OeckoHeuHO BRICOKMMH "cTeHKkamu'. [Ipoxoxkmenne
YaCTHIIBI Yepe3 MOTCHIUANbHBIH Oaphep. TyHHenbHBIN 3(dekT. JInHeHHbIH
FapMOHHYECKUH OCLMIIIATOP B KBAHTOBOM MEXaHUKe. ATOM BOJOPOJa B
KBaHTOBOM MexaHuke. KBaHToBBIE uncina. [IpaBuia or6opa. CrmH 37€KTpoHa.
[TpuHIMI HEPa3ITUIMMOCTH TOXKCCTBEHHBIX YacThll. PepMHOHBI 1 OO30HBHI.
[TonsTust o kBaHTOBO# cratucTike bo3e—ditHmTeitHa n ®epmu—/{npaxa.
[Ipunnun [Maynu. Pacnpenenenne 371eKTpOHOB B aTOME IO COCTOSTHUSAM.
PentrenoBckue criekTpsl. MonekymspHsie criekTpbl. KomOuHanmonHoe
paccesinue cBera (3¢ ¢ext Pamana). [Tornomenune. CioHTaHHOE U
BBIHY)KJIeHHOE n3inyueHue. Jlazeprsl. CTpoeHue 1 BakHeHIIe CBOUCTBA sAep.
ATOMHBIE si1ipa ¥ uX onucanue. Jleekt macchl U sHeprus cBs3u sapa. CruH
sIpa ¥ €ro MarHUTHBIH MOMeHT. CBOMCTBA SIEPHBIX CHl. MO/IeIM aTOMHOTO
snpa. PaguoakTHBHOE U3Ty4EHHE U €r0 BUIBL. 3aKOH PaJHOaKTHBHOTO
pacnana. [IpaBuna cmemenus. Anbda-pacnan. bara- pacnan. AHTHYACTHIBI H
uX aHHUTHISIMA. [ aMMa-usnydenue. JJo3uMeTpuieckre BeTHUuHbI 1
enuHnLbl. D dext Méccbayspa. [IpubGopsl 11 perucTpaiy pagioakTHBHbBIX
W3IY4eHUH 1 yacTull. SlnepHble peakuyi UX OCHOBHBIE THIIBL. SInepHble
peakuuy oA AciicTBreM HENTpoHOB. Peaknnu nenenuu saapa. Llennas
peakuus aeneHus. SnepHple peakTopbl. Peakuys cuHTe3a aTOMHBIX SEp.
dyHIaMeHTaNbHbIC B3aUMOICHCTBHUS. DIIeMEHTapHbIE YacTHIBI. /JIek/

J1.1J11.2J11.4
JI1.6J12.3 J12.5 J12.8
J12.9J12.11 J12.12
J12.13 J12.14 J12.15
JI2.16J13.2 JI3.7
JI3.8J13.9
01 3233 24 25 56
97
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\)’ denepanbHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOS
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33 Pemenue 3aa4 o BOJIHOBOM U KBaHTOBOMU onrtuke /I1p/ 3 18 J1.1J11.2J11.4
JI1.6J12.3 J12.4 J12.5
J12.8 712.9 J12.11
J12.12 J12.13 J12.14
JI12.15 J12.16J13.2
JI3.7 J13.8 JI3.9
31 32 33 54 35 26
97

34 Pemenue 3ana4 no aroMHoil u snepHoit gpuzuke /Ip/ 3 16 J1.1J11.2J11.4
JI1.6J12.3 J12.5 J12.8
J12.9J12.11 J12.12
JI2.13 J12.14 J12.15
JI2.16J13.2 JI3.7
JI3.8JI3.9
31322 33 54 35 26
27

35 JlaGopaTopHBI IPAKTUKYM TI0 BOJIHOBOH onTuke /J1ab/ 3 18 JI1.1J11.2 J11.4
JI1.6J12.3 J12.4 J12.5
J12.8 J12.9 J12.11
J12.12 J12.13 J12.14
J12.15 J12.16J13.2
JI3.7 J13.8 J13.9
31 22 33 B4 35 D6
37

3.6 JlaGopaTopHBIi PAKTHKYM 10 KBAaHTOBO#1 ontuke /J1ab/ 3 16 JI1.1J11.2 J11.4
JI1.6J12.3 J12.4 J12.5
J12.8 J12.9 J12.11
J12.12 J12.13 J12.14
JI12.15 J12.16J13.2

JI3.7 J13.8 J13.9
3132 33 54 35 D6
27
3.7 Konebanus u Bonasl. BomHoBast kBaHTOBast ontnka. CTpoeHue aTomMa 3 5 JIL.1JI1.2 J11.4
aTOMHOTO spa. Ousnka 1eMeHTapHbIX yactull /Cp/ J1.6J12.3 J12.4 J12.5

J12.8 712.9 J12.11
JI2.12 J12.13 J12.14
J12.15 J12.16J13.2

JI3.7 J13.8 J13.9
3132 33 54 35 56
27
3.8 IToaroroBka K 1a0OpaTOPHBIM PabOTaM: 03HAKOMIICHHE C TEOPETUUCCKUMHU 3 4,6 JIL.1JI1.2 J11.4
OCHOBaMH, YCTPOWCTBOM U MIPUHLUIIOM pabOThl YyCTAaHOBKH, INTAHOM JI1.6J12.3 J12.4 JI2.5
AKCIIEPUMEHTAIBHOTO MCCIIEAOBaHUS, IOATOTOBKA 3aTOTOBKU OTUYETA. JI2.8 J12.9 J12.11
BrinonneHue pacueToB 1o 00paboTke pe3ysIbTaTOB U3MEPEHUI, CPAaBHEHHUIO C JI2.12 J12.13 J12.14
TEOPETUIECKUMH MOJEIISIMH, HAaTTIITHOE IIPEJCTABICHUE PE3yJIbTaTOB B JI2.15 J12.16J13.2
(dopme TabiuI ¥ rpaUKOB, MOATOTOBKA OTYETOB IO JJa00OpaTopHBIM paboTam. JI3.7 J13.8 JI3.9
/Cp/ 013233 54 35 26
27

Pasnen 4. Unas koHTakTHasi padoTa
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@ YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)
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4.1 WHpuBuayanbHble KOHCYIbTAIMY, TEKYIHH KOHTpob /MKP/ 1 14,4 [JI1.1JI11.2 JI1.3 JI1.4
JI1.5 J11.6 JI1.7J12.1
J2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10J12.11 JI2.12
J12.13 J12.14 J12.15
J12.16 J12.17
JI2.18J13.1 JI3.2
J13.3J13.4 J13.5 J13.6
JI3.7 J13.8 JI3.9
J13.10 JI3.11
01392 33 54 25 56
37

4.2 WunuBunyanbHble KOHCYIBTALMHU, TeKYIUH KOHTpois /MKP/ 2 14,4 |JI1.1J11.2J11.3 J11.4
JI1.5 J11.6 JI1.7J12.1
J2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11 J12.12
JI2.13 J12.14 J12.15
JI2.16 J12.17
JI2.18J13.1 JI3.2
J13.3J13.4 J13.5 J13.6
JI3.7 J13.8 JI3.9
JI13.10 JI3.11
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6. ®POHJ OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

OTueT 1o MPaKTUYECKUM 3aJaHUsM.
OrtdeT 1o 3aKaHusIM 1a00paTOPHOI paboTHI.
KonTponbHble Bonpocsl.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHbIC MaTePHUaJIbI 1JId TeKyl.[Ieﬁ aTreCcralmu

Tunossle 3a7aHusA

1. Bo ckoybKO pa3 mIOTHOCTH BO3TyXa, 3aOIHSIOIEr0 TOMENIeHIe 3UMOH TIpH 3aJJaHHOH TeMIieparype, O0JbIIe ero MIIOTHOCTH
JIeTOM IpHU AaHHOM TeMmeparype? JlaBieHue raza MOXKHO CYUTATh OCTOSIHHBIM.

2. Ilpn nmogpeMe BepToseTa Ha HEKOTOPYIO BEICOTY 0apoMeTp, HaXOMAIIUICS B ero KaOuHe, M3MEHIIT CBOE ITOKa3aHUE Ha HEKOTOPOe
3Ha4yeHue. Ha kakol BBICOTE JICTUT BEPTOJIET, €CIIM Ha B3JICTHOM IUIONIAKe OapOMEeTp MOKa3bIBaJl M3BECTHOE 3HAYCHHE?
TemnepaTypy Bo3yxa CYUTATh IOCTOSIHHOW U M3BECTHOM.

3. Onpenenure yIenbHYO TEMIIOEMKOCTh MPH MOCTOSIHHOM JIaBJICHUH KHCIOPOAA.

4. Kucrnopoa Maccoil m HarpeBaroT MPY IMOCTOSIHHOM JaBiieHur. HauanbHas U koHeYHas TeMIieparyphl naHsl. ONnpeneinnTh
W3MEHEHUE BHYTPEHHEH YHEPIUu rasa.
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5. MneanpHas TemnoBas MallnHa, paboTaromas no nukily KapHo, coeplaer 3a o1uH UK HEKOTOPYIo padoty. Temneparypa
HarpeBaTells U TeMIlepaTypa X0JI0AWIbHUKA U3BeCTHBI. HaliiuTe Konn4yecTBO TemI0Th, OT1aBaeMOe MAIlIMHOM 3a OJIUH LUK
XOJOAWIbHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsi/ia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM YT OT apyra. Onpeenure HalpsyKeHHOCTD 10 B
TOYKE, PAaCcIIOI0KEHHONH Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKoi CKOPOCTBIO JIOJKEH JBUIAThCA 3JEKTPOH, YTOOBI €70 UMILYJIBC ObLT PaBEH UMIYIbCY (OTOHA C 33AaHHON AIMHON
BOJIHBI?

8. JlHa BOJIHBI CBETA, COOTBETCTBYIONIAs KpacHOH rpanuie Gporoaddexra, 1 HEKOTOPOro MeTajIa, paBHAa HEKOTOPOI 1I1He
BOJHEL HaiiTi paboTy BBIXOZa 3JIEKTPOHOB U3 METAJJIa M MAaKCHMAJIbHYIO CKOPOCTh JIEKTPOHOB, BEIPBHIBAEMBIX U3 3TOTO MeTaila
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron o6pasyercst u3 Topus nocie 4eTsipex aibda-pacnanoB u AByX Oera-pacraioB?

10. DHeprus cBsI3U AApa, COCTOSAILETO U3 TPEX IPOTOHOB U YETHIPEX HEUTPOHOB, U3BecTHA. OpeaenuTh Maccy HeHTpaIbHOrO
aToMma, 00J1aJafoIIer0 STHM SIPOM.

Tunossle BONPOCHI 10 KOHTPOJIbHBIM PaboTamM

1. 3aBucHT JIK IepHo KoJieOaHu# (PU3NUIECKOT0 MasITHHKA OT €ro MacChl?

2. Chopmynupyiite Teopemy I'toitrenca-1ltelinepa.

3. Kak BIUSIOT Ha TOYHOCTD OTPeNIeNIeHUs] g KOIeOaHHs TEMITEPaTyphl, CUJIa TPEHHS, aMIUTUTY1a KoJieOaHui MasTHHKA?

4. Ilouemy onpefeneHe g IPOU3BOAUTCA 00Jiee TOUHO C IOMOIIbI0 00OPOTHOTO, @ HE MATEMAaTUUECKOT0 MasiTHUKA?

5. Haiigure npuBeneHHYIO [UIMHY U TIEpUO]T KoJieOaHuH (HU3NUECKOr0 MasSTHHKA, MPEACTABIISIONICTO COO0H OHOPOIHBII CTEPKEHb,
uMeromui ey L 1 Maccy m, OJBEIIEHHBIN 32 OJIUH U3 CBOUX KOHIIOB.

6. Kak Oyner Bectu ce0s pusmuecknii MasTHHK, €CJIM COBMECTUTH TOUKY €ro MOoJBeca ¢ EHTPOM Macc?

7. IIpu KaKOM PacCTOSIHUM OT LIEHTPa Macc A0 TOYKH IOABECa IepHuo] KosleOaHUui MasTHUKAa MUHUMaJIeH?

8. UTo MOHUMAIOT MOJ1 YTI0BO# ckopocThio? Kak HampaBiieH 3TOT BEKTOP M Y€MY PaBEH €ro MOIYyIh?

9. Kakas BeIM4MHa Ha3bIBa€TCd MOMEHTOM MHEPLUHU Tela OTHOCUTENEHO 0cH? CKOIBKO MOMEHTOB MHEPIIMU MOXKET UMETh JJAHHOE
teno? Yto mpou30iaeT ¢ MOMEHTOM HHEPIIMHU, €CITH OCh MIEPEMECTHTD apalIeIbHO caMoii cebe, ynanssich oT Tena? M3 MHOXecTBa
HapajuleNbHBIX Oceil 4eM XapaKkTepHa Ta, OTHOCUTEIBHO KOTOPOH MOMEHT HHEPLHH MUHUMAJICH?

10. OTkyna cnemyeT, YTO MOMEHT MHEPIUH Tela paBeH CyMMe MOMEHTOB HHEPIUU OTIENBHEIX ero dacteii? Kak ato monoxenne
MOKHO UCIIOJIb30BaTh JUIS BEIUUCICHHS MOMEHTA UHEPIHHU TN CIOXKHONK GopMbI?

11. JlafiTe onpeeneHne MOMEHTA CHITBI, MOMEHTA HHEPIIMH, THHEHHOTO U YTIIOBOTO YCKOPEHHUs. BriBennuTe CBSI3b TMHEHHOTO U
YIJIOBOTO YCKOPEHHS.

12. Kak cBsi3aHa CKOPOCTh paCIpOCTPAHEHUS KOJIeOaHUH C yIIPYTOCThIO CPebl?

13. OObsicHUTE BOSHUKHOBEHHUE CTOSYMX BOJIH. KaKOBBI 0COOEHHOCTH CTOSIUMX BOJIH?

14. Tloyemy cTosTIre BOJHEI HE TIEPEHOCST dSHEPTUH?

15. Kak u3mensiercs (baza 3ByKOBOM BOJIHBI IPU OTPAXKEHUH OT IPENATCTBUA?

16. OxapaxrepusyiiTe pa3aInyus MeX1y KPUCTAIUIMIECKUM U KUJIKUM COCTOSHUAMH OJHOTO U TOTO XK€ BEIIECTBA C TOUEK 3PEHUS: a)
TEPMOIMHAMUKH; 0) MOJICKYIIPHO-KUHETHYECKOI TEOPHH.

17. Ilpumenums! unu HeT I n I Havana TepMOAMHAMUKHY K POIieccaM IUIaBIeHUs U KpucTamm3anuu? OTBeT 000CHyHTe.

18. Ilepeuncnure TepMOAMHAMUYECKUE NTAPAMETPhI, U3MEHSAIOLINECS NPH TUIABJICHUU U KPUCTAJUIU3AIUY, YKAKUTE HAIIPABICHUS
3TUX U3MEHEHUI.

19. Kak n3mensiercs reruioeMkocts Cp - BeliecTBa, kakosa BenuunHa Cp nipu dazosom nepexone I pona?

20. [aiite onpeneneHue NOHATUN «XUMUYECKUI TIOTEHIUAI) U «3HEPTHUsl aKTUBALIMU TEPMOANHAMUUECKON CUCTEMBI.

21. TloueMy UMEHHO pa3Iu4YNe XUMHUUECKUX TIOTCHIIMAJIOB BEIECTBA B KPUCTAUIMIECKOM U J)KHUIKOM COCTOSTHUAX 00yCIIOBIMBAET
BO3MOXHOCTB (ha3zoBoro nepexona I poxa?

22. Tlepeuncanre U oXapakTepu3ylHTe CTaIUH N3MEHEHUS COCTOSIHUA BEILIECTBA IIPH HArpEBe U OXJIAXKIEHUH C TOUKU 3PEHUS: a)
TEePMOANHAMUKHY; 0) MOJIEKYIIPHO-KHUHETUIECKON TEOPUH.

23. OOBSCHHUTE PUYUHBI U3MEHEHHUS SHTPOIIMH CUCTEMBI KPUCTAIIT -)KUAKOCTh IPH  TIOBBIIICHUH U TOHIDKEHUH TEMIIEPaTyphl.
24. DHTponus ABIIeTCA aJAUTUBHON BEINYUHON; NEPEUUCIUTE U OXAPAKTEPU3YHTE OTACNIbHbIEC YICHBI SHTPOIIMU CUCTEMBI
KPHUCTAJUI-KHUKOCTb.

25. Yro Takoe 3KBUIIOTEHIHAIbHAsI TOBEPXHOCTh?

26. Jlokaxute OpTOrOHaJIbHOCTh CUJIOBBIX JIMHAN M SKBUIIOTCHLIMAIBLHBIX TOBEPXHOCTEH B 3JIEKTPOCTATUYECKOM IIOJIE.

27. B yeM oYK€ MIPOBOAHUKOB, NOJIYIPOBOAHUKOB U U30JIATOPOB?

28. ®uznveckuii CMBICIT SHEPTUU aKTUBAIIMK HOCHTENEH B MOJyTIPOBOIHUKE?

29. Kak gBuskeTcs 3JIEKTPOH B OJJHOPOJHOM MarHUTHOM Iosie?

30. Kakas cBsi3b Mexy siBJIeHreM XoJuta u cuioit Jlopenma?

31. Ompenenure noHATHE "TOABMKHOCTh HocuTens 3apsza’. Kak cBs3aHa IOJBMKHOCTB 3apsAa ¢ 3JEKTPOIPOBOJUMOCTBIO
BelecTna?
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32. Yro Takoe MarHuTHast BOCIIPUMMYHUBOCTD BelecTBa?

33. Yem omimuaroTcs qua- U GeppoMarHuTHEIC BeliecTa?

34. Kakoii 3HaK ©MeeT MarHuTHasi BOCIIPUMMYHUBOCTD JJIsl TUaAMarHETHKOB, IIapaMarHeTHKOB, ()eppOMarHeTHKOB?

35. Kak cBs3aHa MarauTHasi BOCPUIMYHUBOCTH C MarHUTHOW MTPOHUIIAEMOCTBIO?

36. UeM GeppOMarHeTUKH OTIMYAIOTCS OT JPYrHX BEUIECTB?

37. Yto takoe nomen? I[louemy deppoMarHeTHk pa3oUBacTCsl Ha JOMEHBI?

38. Kak mpoucxoaut HaMarHu4auBaHue eppoMarHeTUKOB?

39. Yo Takoe netis rucrepesuca? Kakue NpuUuHbL €€ BbI3bIBAIOT?

40. Kakue kosiebanus Ha3bIBatOTCs 3aTyxaromumu? [loueMy MpOUCXOUT 3aTyXaHWe CBOOOIHBIX KOJICOaHUH B peabHbIX KOHTYpax?
41. Yro noHuMaroT noj k03¢ GUIUEHTOM 3aTyXaHHUs, JorapupmuieckuM gekpeMmeHToM? KakoBa cBs3b Mexy HUMU?

42. Kaxoi#i pa3psa Ha3pIBaeTCs anepuogudeckuM? UTo MOHMMAIOT MO KPUTHIECKUM 3HAaUCHHEM COTPOTUBIICHHS U YeEMY OHO
paBHO?

43. HauepTuTe cxeMy MOCJIEIOBATENLHOTO (MapalIeIbHOTr0) KOHTypa. OOBACHHUTE MPOLECCHI, TPOTEKAIOIINE B KOHTYPE TPU
MOJKITIOYEHUH K HEMY UCTOYHHUKA NIEPEMEHHOTO HAIPSHKEHUSI.

44. Kakum 00pa3oM OTHCHIBAETCS COMPOTHBICHUE KOHTYPA IEPEMEHHOMY TOKY?

45. Kak coOcTBeHHas yacTOTa KOHTYpa 3aBUCHUT OT ero napaMeTpoB? Kak 100pOoTHOCTh KOHTYpa 3aBUCHUT OT €r0 apaMeTpoB?
46. Ha3oBuTe OCHOBHBIE A€TAJIM ONTHYECKOI YaCTH MUKPOCKOIIA, UX Ha3HAUCHHE.

47. Kak onpezesstoT JIMHEHHOe yBEeIMYeHNEe MUKPOCKOTa?

48. B uem oTirure abCOMOTHOTO U OTHOCUTEIILHOTO MOKa3aTesl MPeIoMICHHS?

49. ChopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKECHUS U PETOMIICHHSI.

50. KakoBa CBsI3b mTOKa3aTelst MPeTOMIICHISI CPEIBI B CKOPOCTH CBETa B HEl?

51. Uro Ha3bIBaIOT JUIMHOM KOT€PEHTHOCTH, BpEMEHEM KOTE€PEeHTHOCTU?

52. B ueM oTim4dre TeOMEeTPUIECKON pa3HOCTH X0/1a JIydei OT ONTUIECKON pa3HOCTH Xoaa?

53. 3anumure yciaoBus HHTEP(HEPEHIMOHHOIO MAKCUMyMa U MUHUMYMa.

54. Kakoe (TeMHOE WJIM CBETJIOE) TISITHO OY/IeT B LICHTPE HHTEPPEPEHIIMOHHON KapTHHBI Kosiell HpIoTOHA Ipu HAOIIOACHUH B
oTpaxkeHHOM cBeTe? OOBACHUTE 3TO.

55. Uem orpaHu4HMBacTCs MpeeibHas TOIMHA clios uHTepdepeniuun? [Touemy mpu oJHUX CBETO(GUIBTPAX BUIMMOE YHCIIO KOJICIl
Gouibllie, IPY APYTUX MEHbIIE?

56. Kak anekTpoHHast TeOpusi OOBACHSIET SIBICHUS AUCTICPCUH?

57. Uro Takoe HOpMaJIbHAsl U aHOMaJIbHAs JUcHepcus ceera?

58. Uro Takoe paspemiaromniasi CiocOOHOCTh, OT YEro OHa 3aBUCHT?

59. Uem oTnuvaeTcs AUPPaKUUOHHbIH CIEKTP OT IPU3MATHYECKOT0?

60. Chopmynupyiite npuniun I 'roiirenca- Openens.

61. B yem 3akirouaercs meron 30H @penens?

62. Kak m3MeHsieTcsl KapTHHA Ha KpaHe B 3aBUCUMOCTH OT YHCIIa OTKPBITHIX AH(GPAKIIMU Ha KPYTIIOM OTBEPCTHHU?

63. BeiBectn 3akoH byrepa-Jlambepra.

64. Kak 00BsICHUT HAJIMUKME OKPACKHU Y MPO3PAUHbIX TEIN?

65. Kakoii cBeT Ha3bIBAIOT IUIOCKOIIOJIIPU30BAHHBIM ?

66. Uro Takoe onTuyeckas ock B Kpuctamie? Kakue miockocTy Ha3bIBaOT IJIaBHBIMU?

67. B yeM coCTOUT sIBJIEHUE JBOWHOTO JIy4eTpeTOMICHUS?

68. Kak noy4uTs KpyroBylo ¥ 3JUIMITHYECKYIO HOISIPU3AIHIO?

69. Kakue marepuansl 00:1a1a10T CBOWCTBOM HCKYCCTBEHHOTO JJBOMHOTIO JIyYETIPEIIOMIICHUS M TPU KAKUX BO3/IEHCTBUAX?

6.3. TunoBbie KOHTPOJIbHbIE BOMPOCHI U 3aJaHNUS /1 IPOMEKYTOYHOH aTTecTaluM

TuroBble KOHTPOJIBHBIE BOIPOCHI /IS IPOMEKYTOUHON aTTECTALUH

1. IIpenmer puzuku. Pusnueckue n3mepenus. PasmeprHocts. Cuctemsl equnun. CKaasipHbIe M BEKTOPHBIE BETUUUHBL.
2.Kunemaruka marepuanbHoi Touku. Cucremsl orcuéra. Cuctemsl KoopauHar. J[BimkeHune B mexanuke. [lepemerenue.
TpaexTopus, MyTb.

3.Ckopoctb. YckopeHue. PaBHonepeMeHHOe [ToCTynaTeNIbHOE JBH)KEHHE.

4 KpuBonuneiinoe nemxenne. HopmanbHoe U TaHT€HIIHAIBHOE YCKOPEHUS. YTIIOBasi CKOPOCTb, YTIIOBOE YCKOPEHHE.
5.MnepuumanbHeie cucteMbl oTcuéra. [Ipunnun nnepryu. [lepssiit 3akon Hetorona. Cuia, BUibl B3aUMOIeHCTBUS.
6.Bropoii 3akon HeroTona. Macca. Umnynec. Tpetuii 3akoH HproToHa. 3aKOH COXpaHEHUs UMITYJIbCA.

7.OCHOBHBIE CHIIBI B KJIACCHYECKON MEXaHUKE.

8.Pabota cunbl. MomtHocts. DHeprus. Kunernyeckas u noteHuuanbHas sHepru. KoncepsatuBHas cucrema.
9.IloteHnmanbHoOE Nos1e. 3aKOH COXPAHEHUS U NPEBPAIlEHUs SHEPTUU.

10.I'paButanmonHoe noze 3emin. KocMuueckue CKOpocTH.
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11.IlenTpanbHblil yaap. Ypyroe 1 Heynpyroe coyiapeHus IByx Tei. LleHTp Macc cuCTeMbl MaTepPUalIbHBIX TOYEK.
ITocTynarenbHoe, BpalaTesIbHOE M INIOCKOE IBUKEHUS.

12.BpamarenbHoe ABIKEHUE a0COIIOTHO TBEPIOTO Tella BOKPYT HEMOJABIXKHONW oc. MOMEHT HHepIUU. MOMEHT UMITyJIbCa.
MomeHT cuibl.

13.0OcHOBHBIE ypaBHEHUS AUHAMUKH BpalieHus. KuneTuueckas SHEprust BpalleHus.

14.0OcHOBBI crieUaIbHON TEOPUU OTHOCUTENILHOCTH, IOCTYIaThl DifHIITeHHA, Npeobpa3oBanus JlopeHua.

15.0OcHOBHBIE OTHOIICHHS PENISTUBUCTKON JTUHAMHKH.

16.0OcHOBHBIE NpeCTaBICHUS MOJIEKYIISIPHOH (DU3UKH, OCHOBHBIE TEPMOJANHAMUUECKUE TAPaMETPBL.

17.Moaenb uaeanbHOIO ra3a, OCHOBHEIE 3aKOHBI UJI€aJIbHOTO T'a3a

18.0cHoBHoe ypaBHeHue MKT uneansHoro raza. Temneparypa kak Mepa cpeJHell KUHEeTUUEeCKOll SHepruu.
19.Pacmpenienenne yacTuIl Mo CKOPOCTSM M 10 3HaueHusM 3Heprun (Makceiia, bonbimana).

20.BHyTpeHHss HEPTUsl, CTEIIEHH CBOOOIBL.

21.Pabora u TemioTa, | Ha4ano TepMOIUHAMUKH.

22.TernoeMKoCTb, CBSI3b TEIUIOEMKOCTH C YUCIIOM CTeneHel cBo0oab! (ypaBHeHHe Maiiepa).

23. TepMoarHAMHYECKHAE U30TPOIIECCHI.

24.PaBHOBECHBIE U HEPaBHOBECHBIE, 00paTHUMBble U HEOOPATUMBIE IPOLECCH. DHTPOIHS KaK TEPMOANHAMUUYECKUI TapaMeTp.
25.CraTucTrdeckoe TOJIKOBaHUE SHTPONUU. BTopoe Hauano TepMoInHAMUKHU. DBOMIONHS WIH HaKoIuieHue saTpornun? Tperse
Hayajo TepMOJUHAMUKH.

26.TemmoBoii aBuratens, k. Lukn Kapao, Teopemsr Kapro.

27.Cunsl B3aUMOJEHCTBUS MEXIY MOJIEKyJIaMU, ypaBHEHHUE ra3a Ban-nep-Baasbca, KpuTudeckas TOUKa.

28.KuakocTty, MOBEpXHOCTHOE HATSHKEHHE.

29.TBep/ble Tena, TUIIBI KPUCTALIOB.

30.da3oBbIe EPEXObl IEPBOTO U BTOPOTO poza. [Ipumeps! (1moapoOHO pa3odpars).

31.IIpupona 3neKTpudecTBa. DIEKTPUUECKHUN 3apsi]l, 3aKOH COXPaHEHUs AJIEKTPUIECKOro 3apsija, 3akoH KyioHa.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIC JIMHUH, HAIPSYKEHHOCTD, IPUHIIHII CYNEPIO3UILIUH.

33.TToTok BEeKTOpa HaNpsKEHHOCTH, Teopema ["aycca.

34.PaboTa cril 3JeKTPOCTAaTUIECKOTO OIS, IUPKYIIALIS BEKTOPa HANPSDKEHHOCTH, (DPU3HYECKUI CMBICIT TEOPEMBI O IUPKYIISIIHH.
35.IloreHiuan, pa3HOCTh IOTCHIMANOB, S3KBUIIOTCHIMAIbHBIE TOBEPXHOCTH. CBsI3b MEXKAY HAIIPSXKEHHOCTBIO U IIOTEHLUAIOM.
36.05eKTpUIecKoe MoJe 3apsHKEHHOM TIACTHHBI U cepbl.

37.DOnekrpudeckas eMKocTb. KonneHcaTop. DHeprusi KOHAEHCATOpa U SIEKTPUUECKOTrO IOJIS.

38. AManeKTpruKH, AUIICKTPUIeCcKas IPOHUIIAEMOCTb.

39.I1omynpOBOAHUKH, TPOBOJHHUKH.

40.9Onexkrpuyeckuit Tok. Cuiia ToKa, INOTHOCTh TOKA, MEXaHU3M IPOBOJAMMOCTH METAJUIOB.

41.3axoH OMa A1 OJJHOPOJHOTO YYacTKa LEMH, CONPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATypPhl, 3aKOH
Jxoynsa-Jlenua.

42.CropoHHHE cuJibl, 3aK0H OMa JiIst HEOAHOPOAHOTO y4acTKa IIETH.

43.CoenuHeHne IPOBOAHUKOB.

44 ITpupona maraeTu3mMa. MarHuTHOE 10JI€, CUIIOBBIE IMHUK MarHuTHoro nonsd. Cuna Jlopenna, 3akoH Amnepa.

45.3akoH buo-Cagapa-Jlamiaca, NpUHIMI CYIEPIIO3UIIMH, MATHUTHOE T10JIE MPSAMOJIMHEHHOTO MPOBOIHUKA C TOKOM.
46.Teopema 0 IUPKYJSIMHU 11 MATHUTHOTO TOJIA, ee (PU3NIeCKHH CMBICIT.

47.MuKpO U Makpo TOKH, MarHUTHasl IPOHULIAEMOCTh. DeppOMarHeTUKH, IapaMarHeTUKU U JUAMarHETHKH.

48.3aKk0H 2eKTpoMarHuTHON HHIYKINH (3akoH dapanes), mpasuio JleHna.

49 BozuukHoBeHue D/IC B ABHXKYIIEMCS U HEIOABWKHOM IIPOBOAHHUKAX, T€HEPATOPHI IEPEMEHHOT0 TOKA.
50.CaMOMHAYKIMS, HHAYKTHBHOCTh KOHTYpa (KaTYIIKH). DHEPTUS MAaTHATHOTO TIOJIA.

51.BuxpeBoe 31eKTpruuecKoe moje, Tok cMmemeHus. Cucrema ypaBHeHU MakcBeiuia B UHTerpansHoi u quddepeHuuansHon
dhopwme.

52.T'apMoHHUecKUe KoJIeOaHUs, UX XapaKTePUCTUKHU. Y PaBHEHHE FapMOHNYECKHUX KosieOaHuil. DHeprus npy KojaeOaHusX.
53.MexaHn4decKre rapMOHUYECKHE KOIeOaH s (TapMOHUYECKHE OCIMILIATOPHI (MasTHUKH)).

54.DneKTpoMarHUTHbIE TApPMOHUUYECKUE KosleOaHUs (IEKTPUIECKUN KOIe0aTeIbHbIH KOHTYP).

55.CnoxxeHrie TapMOHHYECKUX Kosiebanuii. buenue.

56.3aryxatomue konebanus. JlekpeMeHT U JOOPOTHOCTb.

57 .BeiHyxIeHHbIe KolteOanus. Pe3onanc.

58.IIpupona BosHOBOTO Mporiecca. BonHbl. YpaBHeHHe Oeryiield BojHbL. BoHOBOE ypaBHEHHeE.

59.Unrepdepenmms BoH. CTOSYNE BOJHBL

60.3ByKOBBIE U 2IEKTPOMArHUTHBIE BOJIHBI.

61.BonHoBBIE cBOMcTBa cBeTa. SIBICHHUS, UX [TOITBEPIKIAIOIIHE.

62 KopnyckynspHble cBOMcTBa cBeTa. SIBIEHUs, UX OATBEP K AAtOLIHE.

63.Monenu aroma TomcoHa u Pe3epdopna, muHeHuaThIil CIEKTP aTOMOB.
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64.Iloctynatel bopa, criektp aTomMa Bogopoja o bopy.

65.KoprmyckynsipHO-BOTHOBOH AyaIH3M CBOWCTB BEIIECTBA, COOTHOIICHNE HEOIIPEIETIEHHOCTEH.

66.BonHoBast hyHKIHMS, €€ CTaTUCTUYECKUI cMBbIc, ob1ee ypaBHeHue [lIpenunrepa, ypasHenue [llpeannrepa s craiimOHapHbBIX
COCTOSIHUM.

67.Hactuna B 0JHOMEPHOH MPSIMOYTOJIbHOW TTOTEHIIMAILHOH sIME C OECKOHEYUHO BBICOKMMH CTEHKaMHU.

68.KBanToBBIE uncna, npuHUUI [laynu, pactpeesacHue 3J1eKTPOHOB B aTOME MO COCTOSHHSIM.

69.Pa3mep u cocTaB aTOMHBIX SIZIep, MACCOBOE U 3apsI0BOE YUCIIA. DHEPIHsl CBSI3U sIpa, SIEPHBIE CHUJIBL.

70. PagroakTHBHOE U3JTy4YEHHE U €r0 BUJIbL. 3aKOHOMEPHOCTH anb(a, OeTa U raMmma paciajioB.

71. 3akoH pagroakTUBHOTO pacnana. [lepuon momypacmana.

72. SlnepHble peakyH, LEMHbIE SepHble peakiuu. TepMosIepHbIe pEeaKIuu.

73. Knaccugukaiys 3J1eMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJICUCTBYS SIIEMEHTAPHBIX YacTHUI.

TunoBble 3agaHus AT IPOMEXYTOUHON aTTeCTAIUN

1. Bo ckosbKoO pa3 IIIOTHOCTH BO3/1yXa, 3aIOJHSIONIETO [TOMEIICHHE 3MMOM IIPH 3a/laHHO TeMIeparype, O0oJblIe ero MIOTHOCTH
JIETOM IIpU JaHHOH Temmeparype? JlaBieHue ra3a MOXKHO CUMTATh TOCTOSHHBIM.

2. IIpu nopbeMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOSILIUICS B ero KaOMHe, U3MEHHII CBOE IT0Ka3aHUe Ha HEKOTOPOe
3HaueHune. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IIIOIIAAKe OapoMeTp MOKa3bIBajl U3BECTHOE 3HAYECHHUE?
Temnepatypy Bo3/lyxa CUUTaTh IIOCTOSHHOM U N3BECTHOIL.

3. Onpenenute yIeNbHYO TEINIOEMKOCTh TP ITOCTOSIHHOM JIaBJIEHUH KHUCIOPO/a.

4. KucnopoJ Maccoil m HarpeBaroT IIpU OCTOSIHHOM JaBiieHuH. HauanpHas 1 KOHeuHas TeMIepaTypsl AaHbl. OnpenenuTb
W3MEHEHUE BHYTPEHHEH SHepIruu rasa.

5. MneanbHas TemoBas MallnHa, paboTaromas o nukity KapHo, coBeplaer 3a oauH LUK HEKOTOpYyIo paboty. TemnepaTypa
HarpeBaTels U TeMIIepaTypa X0JI0AWIbHUKA U3BeCTHBI. HaiiiuTe Konn4ecTBO TeImI0Th, OTIaBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOJUIBHUKY.

6. JIBa paBHBIX OTPHLATENBHBIX 3apsia HAXOAATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpeaenure HanpsHKeHHOCTD MO B
TOYKE, PacIOJI0KEHHONH Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKoi# CKOPOCTBIO JIOJDKEH JBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYIbCY GOTOHA € 3aJaHHOH JUTHHOM
BOJIHBI?

8. JlmHA BOJTHEI CBETa, COOTBETCTBYIOIIAsE KpacHO# rpanune GotodddexTa, s HEKOTOPOTO MeTalla, paBHa HEKOTOPOH JUTHHE
BoJHBL Haiitu paboTy BBIXO/1a 3JIEKTPOHOB U3 METaJIa U MaKCUMAJIbHYIO0 CKOPOCTh 3JIEKTPOHOB, BEIPHIBAEMBIX U3 3TOTO MeTaslla
CBETOM C 33/1aHHOH JUTMHOW BOJIHBI.

9. Kakoii uzoron odpazyetcs u3 Topust mocie deTslpex anb(a-pacnanos u IByx OeTa-pacrnanon?

10. DHeprus cBA3M s1Ipa, COCTOSAILIETO U3 TPEX NPOTOHOB M YEThIPEX HEHTPOHOB, U3BecTHA. OnpenenTh Maccy HEHTPAILHOTO
aToma, 00J1aJJafoIIero ATUM SIPOM.

6.4. Kputepun oneHuBaHus

Ha sKk3ameHe CTYIEeHT MMoyJaeT OLEeHKY:

«OTJINYHO» — Pa3BEPHYTHIN OTBET C MPHUMEPAMH U TIOSICHEHUSIMH Ha BCE TEOPETHYECKHE BOIIPOCHI OMIIETA, TIOJTHOCTHIO PELICHBI 1
pacnucaHbl IO IEHCTBHSAM BCe 3aa4H, YKa3aHHbBIE B OnieTe;

«XOPOIIIO» — Pa3BEPHYTHIH OTBET C IPUMEPAMHU U MTOSICHEHUSMHU Ha BCE TEOPETUYECKUE BOPOCHI OMJIETA, ITOJHOCTHIO pellieHa U
pacnmcana 1o JeHCTBUSM XOTs ObI OIHA 3a1a4a U3 OmiieTa, MO0 MOJHOE pelIeH e ABYX 3a1a4 n3 OuiieTa M HeMOIHBIH OTBET Ha
TEOPETUYECKUE BOIPOCHI;

«yIOBJIETBOPUTEIBHO» - YETKUIT JIOTHUHBIH OTBET Ha TEOPETHUECKUE BOIIPOCKH B OMIIETE H JIOOBIE JIOTHYHBIE TIOSICHEHUS 110
3a/a4am, JJM0O0 TIOJIHBINA OTBET Ha OJIMH TEOPETHYECKHUI BOIIPOC U pelIeHHe OTHOH 3a1auu (yactuuHoe (He MmeHee 50% peuieHus
3a7jauy) WM TOJIHOE B 3aBUCUMOCTH OT CJIO’KHOCTH 3aJauH ), JINOO 1MouTH rnosHoe (He MeHee 80% pemeHus A KaXKa0i 3a1aun)
peuieHue o0eux 3aaay;

«HEYIOBIIETBOPHUTEILHOY - BBITIOIHEHHE MeHee 50% 3a/1aHnii, yka3aHHBIX B OWIieTe, 32 ICKIIOYEHUEM CITy4aeB MOYTH MTOJTHOTO (He
MmeHee 80% peleHus A K10 3ajauu) pelieHus: o0enx 3aaay.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi iutepatypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue |H3213.T6JTBCTBO, r011| Pecypc

© ®I'BOY BO «Henl'V»




B

MHMNHOBPHAYKH POCCUN
DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
YUYpEXICHHUE BBICLIET0 00pa3oBaHUs

«YensOunckuit rocynapcrBeHHslil yausepeuret» (PI'BOY BO «Henl'Vy)

Pabouas nporpamma mucuumuinas! "®usnka" M0 HampaBIeHUIO MOATOTOBKH (crenuaibHocTH) "Hanoumkenepus"
HanpasieHHocTH (npoduiro) Hanorexnonoruu B Marepuanoseneand P60V BO «Henl'Y»

ctp. 16

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 (CuByxun /[I. B. OO0muil kypc ¢pusuxu: yueOHoe nocodue 11 By30B: B 5 Tomax ToM |Mocksa : OBC
3: 3JIEKTPUYIECTBO Wznarensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duzuko-
MaTeMaTHYecKast
mureparypa" (OU
3MATIJINT), 2015
JI1.2 |Uponos U. E. 3anauu o oduiel pusnke: yueOHOE TOCOOHE AJIsl BY30B Canxr- [lerepoypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.3 |Cagenbes U. B. Kypc ¢usuku. B 3 1. Tom 2. DnekrpudectBo. Konebanus u Bonubl. |Cankt- [lerepOypr | 3BC
BonHoBas ontuka : JIanp, 2022
(https://e.lanbook.com/book/184164)
JI1.4 |Casenses U. B. Bonnel. Ontuka Camnkr- [lerepoypr | 3BC
(https://e.lanbook.com/book/187737) : Jlans, 2022
JI1.5 |CaBenbes U. B. MonekyssipHast pU3MKa U TEPMOJHHAMHIKA Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/187739) : Jlann, 2022
JI1.6 |Casenses U. B. KBanrosas ontuxa. AToMHas Gpusuka. Ou3uka TBEpAOro Tena. Cankr- Ilerepbypr | OBC
®duzrka aTOMHOTO SI/Ipa U AIIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/206909)
JI1.7 |Xaiikun C. 3. duzndeckre 0CHOBEI MEXaHUKHU Camnkr- [letepoypr | DOBC
(https://e.lanbook.com/book/210170) : JIanp, 2022
7.1.2. lonoJIHUTebHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |MarseeB A. H. DJEKTPUYECTBO U MarHeTU3M: ydeOHOe mocodue JUist By30B Mockga : Briciiast
mkoia, 1983
JI2.2 [Matsees A. H. MonexynsipHas Gpusuka: yueGHOE ocoOue IS CTYACHTOB By30B Mocksa : OHHKC ,
2006
JI2.3 |I'puropses 0. M., ®duznka aTOMa U aTOMHBIX SIBIICHUH: ydeOHOe mocooue Mockaa : 9BC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) Oduzmarnur, 2015
JI2.4 |Jlaanc6epr I'. C. OnTuka: yaebHOE mocooue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ouzmariur, 2017
JI2.5 |Kanamnuxos H. I1., Oomas ¢uzuka. COOpHUK 3a1aHUIl U PYKOBOJICTBO K PEILICHUIO Cankr- IlerepOypr | OBC
MypasbeB-CmupHoB C. |3a1au: yueOHOe mocobue : Jlans, 2020
C. (https://e.lanbook.com/book/130574)
JI2.6 |Kanammnuukos C. T OnexTpuuecTBo: yueOHOe nocobue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmatiur, 2004
JI2.7 |Crpenkos C. I1. MexaHuka: yaeOHHK Cankrt- [letepoypr | 3BC
(https://e.lanbook.com/book/206291) : Jlanp, 2022
JI2.8 |Imonbckuii O. B. Beenenue B aToMHY0 (QU3HKY Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/210398) : JIanp, 2022
JI12.9 |Kanamnwukos H. I1., [MpakTuKyM MO pEIICHUIO 3314 MO 00IeMy Kypcy GpH3HKH. Cankr- [letepoypr | OBC
KoxxeBaukos H. M., Komebanus u BoHBL. OnTHKa : JIanp, 2022
Koteipno T. B., (https://e.lanbook.com/book/211400)
Crmpun I'. T'.
J12.10 |Ky3nenos C. U. Mexanuka. MonekynspHas ¢uzuka. TepMmonnHamuka Cankr- [lerepoypr | OBC

(https://e.lanbook.com/book/211460)

: Jlans, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.11 [Kanammnuukos H. I1., [IpakTuKyM 1O perIeHuro 3a1a4d no oo1emMy Kypey Gpusuku. Camnkr- [letepOypr 3BC
Koxesuukos H. M., OcHoBbI KBaHTOBOM (u3ukH. CTpoeHHE BelecTBa. ATOMHAs U : Jlans, 2022
Kotsipno T. B., Cniupus [saaepHas pusuka
I'.T. (https://e.lanbook.com/book/211592)
JI2.12 [Axcenona E. H. O6mas ¢puzuka. Konebanus u BoHBI (I71aBBI Kypca) Cankr- [letepOypr 3BC
(https://e.lanbook.com/book/212678) : Jlanp, 2022
JI2.13 [Axcenona E. H. O6mas ¢puzuka. Mexanuka (TaBbl Kypca) Canxr- [letepOypr 3BC
(https://e.lanbook.com/book/212681) : Jlans, 2022
J12.14 | Axcenosa E. H. Oomas ¢usuka. OnTrka (T7IaBbl Kypca) Cankr- [lerepoypr | 3BC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.15 [Axcenosa E. H. O6mas ¢pusuka. TepmoauHaMuka u MoJekyisapHas ¢pusuka (rnaesl |CankT- [TerepOypr [ 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.16 [Axcenona E. H. OO6mas ¢puznka. DIEKTPUIECTBO U MarHeTU3M (TJIaBhI Kypca) Canxr- [lerepOypr | DOBC
(https://e.lanbook.com/book/212690) : JIanp, 2022
JI2.17 [Kanamnuukos H. I1., [IpakTuky™m no perieHuro 3a1a4 od1ero kypca gusuku. Mexanuka |Cankr- IlerepOypr 3BC
Koteipno T. B., Kycros [(https://e.lanbook.com/book/212900) : JIanp, 2022
C.JI, Cimpun I'. T'.
JI2.18 [Kum /1. Y., Maxpo 1.  |®Pusuka. Mexanuka. Kypc nexuuii ¢ mpumepamu pemenus 3a1a4  |Cankr- [TetepOypr 3BC
I'., Jlesur /1. W. (https://e.lanbook.com/book/223532) : Jlans, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypc
JI3.1 |becconos A. A. JlabopaTopHBIii MPAKTHKYM [0 MEXaHHUKe: yueOHOe mocobue YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? YensOuHckui
code=local/007688/bessonovaa) rOCyIapCTBEHHBII
yHuBepcutet, 2008
JI3.2 |Tpodumos B. T, JlabopaTopHbIii MPAKTHKYM IO ONTHKE: yueOHOe mocodue YensaOuHCK : 9BC
Becconos A. A. (http://library.csu.ru/rbooks2/view2? YensOuHckui
code=local/007686/trofimovvg) rOCyapCTBEHHBII
yHuBepcurert, 2008
JI3.3 |becconos A. A. MexaHHKa: KOHCIIEKT JICKIMH YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007753/bessonovaa) YenssOMHCKOTO
rOCyJIapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.4 |becconos A. A. JlaGopaTopHBIii IPAKTHKYM 110 MOJIEKYJISIPHON QH3HKE YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007707/bessonovaa) YenstOMHCKOTO
roCyIapCTBEHHOT O
YHHBEPCHUTETA,
2015
JI3.5 |byuensauxos B. /1., JlaGopaTopHbIii IPAKTHKYM IO Kypcy "DIIEKTPUYECTBO U YensOuHCK : 9BC
Epernosa O. B. maraetm3M". Y. 1: yaeOHOe mocobue s CTyneHTOB Gu3ndeckux  |[YenssOuHCKui
CIELUAIbHOCTEH YHUBEPCUTETOB roCyJapCTBEHHbII
(http://library.csu.ru/rbooks2/view2? YHUBEPCHUTET],
code=local/200109n0152/buchelnikovvd) 2001
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI3.6 |Bbyuensnukos B. /1., JIabGopaTopHBbI IPaKTUKYM 110 Kypcy "DIEKTpUIECTBO U YensaOUHCK : 9bC
Epernogra O. B. marnetu3m". Y. 2: yueGHOe mocobue [YensOunckuit
(http://library.csu.ru/rbooks2/view2? roCyJapCTBEHHBIN
code=local/200208n0188/bu_ii) YHHUBEPCHUTET],
2002
JI3.7 |BecconoB A. A. Beeznenue B 1a60paTOpHbLI NpakTUKyM 110 (u3MKe: yueOHOE YensaOUHCK : 9bC
ocodue i By30B [YensOunckuit
(http://library.csu.ru/rbooks2/view2? roCyJapCTBEHHBIN
code=local/200401n0063/bessonovaa) YHHBEPCHUTET],
2003
JI3.8 |Capuna M. I1., BonHOBas M KBaHTOBAs ONTHKA: yueOHOE TTOCOOHE HoBocubupck : 3BC
Xonsasko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
TOCY/IapCTBEHHBII
TEXHUYECKUH

yHuBepcuteT, 2019

JI3.9 |bpayn A.T'., JleeutnHa |ATOMHas U siiepHas pusKka. DIEMEHTHI KBAHTOBOW MEXaHHUKH. Mocksa : OO0 9BC
nr. ITpaxTukym: yue6HOE ocobue "HayuHo-
(https://znanium.com/catalog/document?id=393099) H3/1aTENbCKUN
uentp MUHOPA-
M", 2022
JI13.10 |[IupanumBuiu 1. A., |D1eKTpU4eCTBO U MAarHETU3M Canxrt- ITerepbypr | 3OBC
Ilanaruna E. B., (https://e.lanbook.com/book/209804) : JIann, 2022
Kansesa H. A.,
Ilonkosa E. A.
JI3.11 |bornapes b. B., Kypc o6mieit ¢pusuku B 3 ka. Knura 1: Mmexanuka: y4eOHHK JUis Mocksa : FOpaiir, 9BC
Kanammnukos H. I1., 0akanaBpoB 2022
Crupuna I'. T'. (https://urait.ru/bcode/509098)

7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHUKAMOHHOH ceTn "UHTepHeT"

O1 |Jlanb [DneKkTpoHHBIH pecypce] : anekTpoHHOo-O0ubmuoreunas cuctema (ObC) / nznarenscrso Jlans http://e.lanbook.com/

32 |IOpaiit [DnekTponHbIil pecypc] : anekTpoHHO-O0ubnoreunas cucrema (9bC) / n3patensctBo FOpaiit. https://biblio-
online.ru

93 | YHuBepcurerckas OMOIMOTEKa OHIANWH [ DJIEKTPOHHBIN pecypc] : anekTpoHH0-0ubmoTeynas cucrema (OBC) / 000

Hupexrmenua [Madaummumar. http://biblioclub.ru/

94 |Znanium.com [DneKTpoHHBIH pecypc] : anekTpoHHO-0nbmoreuHas cuctema (ObC) / HayuHo-n3narenbckuii HeHTp
NH®PA-M. http://znanium.com

35 |YuebHo-MeTomuueckuit caitt «IIpemnomaBarensM u ctyaentam» http://teachmen.csu.ru

D6 |Hayunsle u HayuHO-IONYJIIpHBIE JIeKIMU http://elementy.ru

37 [|Hayunas snexkrpoHHas oubmuoreka Poccuiickort Akanemun Hayk http://www.elibrary.ru

7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA

7.3.1 IlporpaMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIH KaTanor HayuyHoi Oudnuoreku Yenl'Y [DnexTponHsId pecypce] : 6a3a nanHbix / Yensd. roc. yH-T. — UensOuHCK,

1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasl
American Physical Society : caiitT. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum ocTyma: TOJIBKO U3 CETH
YHUBEpCHTeTa. — TEKCT : SIEKTPOHHBIH.

3. Web of Science : mynpTHIMCIIMIUITMHAPHAS pedepaTnBHas 6a3a qaHHBIX / kommanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. noas3osareneii Uenl'Y. — TekcT : 3€KTpOHHBIN.

4. Scopus : pedepatupnas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri. — Pexxum nocryna: s
3apeructpup. noab3osareneil Yenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri1. — Pe>xxum goctyma: Ais 3aperucTpup. noss3osateneit Uenl'y.
— TeKcT : 3NMeKTPOHHEIH.

6. KOHCIIEKTBI JIEKIHIA C IEMOHCTPALUSAMH U BUPTYAILHBIMU J1JA0OpATOPHBIMH KCIIEPUMEHTaMH Ha caiite http://teachmen.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MO JIs1)

Jns peanu3anyyl JUCHMIUTMHEI HCTIONB3YIOTCS YaeOHbIe ayIUTOPHU IS TPOBEICHUS 3aHATHH JIEKITMOHHOTO THIIA, MPAKTHIECKIX
3aHSATHH, TPYNIOBBIX U UHIUBHUIYaJbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOH aTTeCTalliH, a TAK)KE TOMEIICHUS
JUISL CAMOCTOSATENHHON paboThl. YueOHble ayIUTOPUH YKOMIUIEKTOBAHbI CIIEIHATN3UPOBAHHON ME0OEbI0 H TEXHUIECKIMHU
CpeICcTBaMH O0YUSHHS - MYJIBTHMETUHHBIM 000pyIoBaHHEM (9KpaH, HOYTOYK, MPOEKTOP, KOJIOHKN).

Jnst mpoBeAeHNS 3aHATHH JISKIIMOHHOTO THIIA MIPEIararoTcst Habopbl JEMOHCTPAIIOHHOTO 000PpYA0BaHHS M Y4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMETUIHBIC IPE3ECHTALINH).

JlaGopaTopHbIe 3aHATHS IPOBOJAATCS B yueOHOM JTaOOpaTOpHK OO0IIEH U MPUKIAIHON (U3HKH, OCHAIICHHOW HEOOXOJMMbIM
000pyIOBaHHEM, IEPEUCHb KOTOPOT'O IIPUBEJICH B TACIIOPTE JTA00PATOPHH.

Hcnonb3yercs 3neKTpOHHbIN YNTaIbHBIHN 321 HayuHol 6ubauoTeku Yenl'y (ayautopus 206) 11 caMOCTOATENbHON pabOThI
CTyJIeHTa, OCHAIIICHHEIH MIepCOHANBHBIMU KOMIBIOTEpPAaMH, MyIIbTUMEANHHOI anmapaTypoii. B aymuropun obecrieuer noctym K
Pa3IMYHOM CIIPaBOYHOI JUTEpaType, SHIUKIONEHUSIM, ONOIOrpadMuecKiM U IMOJTHOTEKCTOBBIM 0a3aM JJaHHBIX,
HH(POPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCS 11O OCBOEHUIO TN CITUIIJIMHBI (MOY JIST)

OcBoeHue cozepxKanus ydeOHONH nucuunanHbl « Du3nka» ocylEeCTBILIETCS Ha JEKIHUX, IPAKTUYECKHX 3aHATUAX U B IIpolLiecce
CaMOCTOSTEIbHON yueOHOH AeSTeIbHOCTH CTYICHTOB.

JIeKMOHHBIE 3aHATHS 00SCIEYNBAIOT TEOPETHIECKOE N3YUCHHE JUCIUTIINHEL. OCHOBHBIMH METONAMH OOYUCHUS SABISIOTCS
MH()OPMAIIMOHHO-00BSICHUTENBHBIH U ITpo0ieMHbIi. Ha JTeKIUsIX n3naraercss OCHOBHOE COJIEp)KaHHE TeM IPOrpaMMBbl, IPOBOIUTCS
aHaJIU3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEDBIL.

JIeKIIMOHHBIN MaTepHal SIBISIETCS] BXKHBIM, HO HE €AMHCTBEHHBIM UL YCBOEGHUS yueOHOH nuciuiuunel. Ero obs3aTensHo
HE0OXOIUMO JOTIONHUTH MAaTePHaIOM OCHOBHOM M TOMONHUTEIBHO IUTEpaTypHI TI0 TEME.

Oco0o0e BHUMAaHHE B TEUCHHUE CEMECTpa ClIelyeT OOpaTUTh Ha BRIIOIHEHUE PAOOT 1a00paTOPHOro NPaKTUKyMa: HEJOIMYCTUMBI
HPOIYCKH Ta00OPaTOPHBIX paboT 6e3 yBaKUTEIbHOM MPHIHHEIL.

IIpu BO3HUKHOBEHHMHU BOIPOCOB 10 TeMaM, BIHOCUMBIM Ha CPC, cnenyeT oOpaTUThCs 3a KOHCYIbTAlMEH K MpenogaBaTelo,
BeIyIeMy JICKI[HOHHbIE 3aHATHS. [Ipn BOSHIKHOBCHUH 3aTPyTHCHUH B IOHUMAaHHU MaTeMaTHYECKOTO armapaTa (pU3NKHA CiexyeT
00paTUTBCS K COOTBETCTBYIOINM y4eOHUKAM II0 KypCy BbICIIEH MaTeMaTUKU.

Ba)kHBIM MOMEHTOM TIpH M3y9YEHHH JTI000H JUCIUIIIMHEI ABISETCS OPraHU3alis CAaMOCTOATEIFHON paboTel. [Ipn ocBoeHNM
Marepuaia He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMHHAHHUIO IPUBEICHHBIX ONpeAeneHUH, GOPMYIUPOBOK U MOJIOKEHUMH,
eci TpedoBaHUS K Bam npsMo He ykaseIBaroT Ha 3T0. Brionxe ek THBHOIT MOXKeT 0Ka3aThCsl HOIIBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HAa MaTepHall, COJCPKaIUHCS B pEeKOMEHA0BaHHO auTeparype. Tawoke
PEKOMEH/TyeTCsl pABHOMEPHO PACIIPE/IeNATh HArPY3Ky CAMOCTOSTEIILHOTO OOYUCHHS B TEUCHHE CeMecTpa.

B citydqae npuMeHeHus Ipy 00y4SHUH AUCLUIUIMHBL DJIEKTPOHHOTO O0YYEeHUs], AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI
o01eHue 00y4aroIuXCs U IPENoAaBaTes OCYILECTBIIAETCS B PEXUME PealbHOTO BpeMeHH (OHNalH-IeKuy (BeOUHAPEI), 4aThl,
BU/IC0-KOH(EPEHIINH U JIP.) KU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00y4eHuss Moodle, MS Office365, dpopymsl,
3JIEKTPOHHAs [10YTa U Ap.).

ITpu 0Oy4yenun Ui ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI DJIEKTPOHHOE 00yUYeHHUE, TUCTAaHIIMOHHBIE 00pa30BaTeNbHbIE
TEXHOJIOTHH NPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHEMa-niepeaad HHHOPMAIMU B JOCTYIHBIX I HUX (opMax.

Peanu3anus AMCUUILIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs], JUCTaHLIMOHHBIX 00pa30BaTeIbHbIX TeXHOIOr Uil (nanee — 20,
JOT) ocymectBnsercs Ha ocHOBaHUH «I10I0KEeHNUS 0 peanu3anuy OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
HIPUMEHEHHEM 3JIEKTPOHHOT0 00y4eHNUS ¥ AUCTaHIIMOHHEIX 00pa30BaTENbHBIX TEXHOJIOTHIT B (peiepaTbHOM TOCyIapCTBEHHOM
010PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BRICIIET0 00pa3oBaHus «HeIsiOMHCKUI rOCy1apCTBEHHBIH YHUBEPCUTETY,
«[TonoxeHns 0 MOpsIKe 3aueTa 00YJAIOIIMMICS IT0 OCHOBHBIM IPO(ECCHOHABHBIM 00pa30BaTeIbHEIM IIPOTPaAMMaM BBICIIIETO
obpazoBanus B PTBOY BO «Uenl 'V» pe3yabTaToB OCBOSHUSI B OPraHU3aLUX, OCYIIECTBISIONIMX 00pa30BaTeNbHYIO

JedTreTEHOCTE
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Y4eOHBIX MPEIMETOB, KYPCOB, JAUCLHILIMH (MOMYJIEi), IPAKTUK, JOTIOJIHUTEIbHBIX 00pa30BaTEIbHBIX IPOTrPaMM» MOCPEICTBOM
3IEKTPOHHOM HHPOpPMALMOHHO-00pa3zoBareibHoi cpeabl PIBOY BO «Uenl Vy». B uckinrouuTenbHbIX cinydasx (hopc-Maxop U T.11.)
[IPY pealn3aly 00pazoBaTenbHOM AearensHocTH ¢ npuMeHeHreM D0, IOT MoryT NpuMeHsATh KOMIOHEHTBI, HE BXOZSIINE B
MepeveHb MEKTPOHHON MHPOPMALIMOHHO- 00pa30BaTEILHON CPE/IBL.

10. CHEODMAJIBHBIE YCJIOBHA OCBOEHUSA JUCHUITINHBI OBYYAIOIIIUMMUCA C UHBAJIUJAHOCTBIO U
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMH 310OPOBbsA

OcBoeHye JUCHMIUIMHBI HHBAIHJAMU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSl OCYIIECTBIIAETCS C UCIOIb30BAHHEM
CIeUANTbHBIX TEXHUYECKUX CPEJICTB M T0JI0 HH(GOPMAIMOHHBIX TEXHOJIOTHH, TPEA0CTaBIsIEMBIX PecypcHBIM yueOHO-MEeTOANIECKIM
LEHTPOM 110 00Y4EHHIO MHBAIUIOB U JIMI[ C OTPAHUUEHHBIMH BO3MOXKHOCTAMH 310poBbs Uenl'Y no 3anpocy oOydaromierocs.

1. MoOunbHBIE CIelaNbHble TEXHHYECKUE CPECTBA IS JINL] C HApyHICHHSMH 3PSHUS: TIOPTATUBHBINA KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
mpudToM bpaiins ¢ cunresaropom peuu «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHOM 5kpaHHOTro focTyna NVDA; seKkTpoHHbIe
YBEJIMUUTEIH VIS YIAJIEHHOTO IPOCMOTPA; BUACOYBEIMYUTENN IOPTATUBHBIE; TH(IIOIUIIEeED; HU(PPOBbIE AUKTOPOHBI.

2. MoOwibHbIe crenuaibHble TEXHUIECKHE CPECTBA I JIMII ¢ HApYIICHHSMH CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHON COBMeCTHMOCTBIO ¢ FM-ycrpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mepenaTdvkoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIIMOHHOW TeTiel; cucteMa WHPOpMAaIOHHAs sl ca0oCIbIIauX nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE alNapaThl HHIUBUIYAIbHOTO IOJIL30BaHHUS.

3. AccucTHBHBIC HH()OPMAIHOHHBIC TEXHOJOTMU: MPOTpaMMHOE OOecIieueHHe 3KPaHHOTO JOCTyma ¢ cuHTe30M peun NVDA;
IPOrpaMMBbl SKPaHHOTO YBEIMYECHUS; IPOrPaMMbl PEUEBOr0 CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB; IPOIpaMMBbl PEUEBOTO CHHTE3a
JUISL MOOHMJIBHBIX YCTPOHCTB; SKpaHHAsl KJIABHATYpa; dSKpaHHAs JIyma.

IIpn HeoOXoauMOCTH A1 OOYYAIOIIUXCS € HAPYIICHUSIMU 3pEHHs Ha pabouuxX MecTax Ui NPOBENCHUs IMPAaKTUYECKUX HIM
mabopaTOPHBIX 3aHSATHH YCTaHABIMBAETCS CIIEIHANBHOE IPOrpaMMHOE obecriedueHne (mporpamMma pedeBoit HaBuranmu NVDA,
peyeBble CUHTE3aTOPhl, SKPAaHHBIE JIYIIbI).

B yueOHble ayauTopuu obecrieunBaeTCs OCCHPENSITCTBEHHBIN JOCTYN Ui OOYYaroU[MXCS WHBAIMAOB M OOYYarOUIUXCS C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl. B kaxkmoll aynuropuu, rae oOydyaroTcsl MHBaNIUAbl M JIMLIA C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEIYyCMaTPHUBAETCSI COOTBETCTBYIONIEE KOJMIECTBO MECT IS OOYUJAIOUIUXCS ¢ YIETOM HapyIIeHHH MX
3JI0POBbSL.

Jns ocBOeHHS AWCUWIUIMHBI MHBAJIUIAM M JHLIAM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 370POBbSI NPEIOCTABISETCS JOCTYI K
HeYaTHBIM MCTOYHHUKAM, UMEIOIUMCS B HayuHoH Oubnauoreke YenlVY, ¢ MOMOIIBIO CEIMANbHBIX TEXHUIECKUX CPECTB; OCTYI K
3JIEKTPOHHBIM HMCTOYHHKAM, MPEACTABICHHBIM B ()OpME SJICKTPOHHOTO JOKyMeHTa B (oHIe HayuyHoW Oubnmorexku Yenl'VY wim
3J1€KTpOHHO-6I/I6HI/IOTC‘{HbIX CuCTEeMax, C NMOMOLIBIO CHCHHUAJIBHBIX TCXHUYCCKHUX W MNPOIrpaMMHBIX CpPEACTB (paGoqee MECTO JIsd
He3psUero IMoJb30BaTellsl C MPOrpaMMHBIM OOecledeHueM HSKpaHHOrO AocTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJLIEPOM U Ki1aBUaTypoil Clevy ¢ GONbIIMMY KHOIIKAMU U ¢ Pa3AeisIoeil KIaBUIIY HaKJIaJKON).
VY4eOHO-MeTOINUEeCKHE MaTEepUaIIBl Ul OOYYArONIUXCsl M3 YMCIIa HHBAJIHUAOB U JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS
IPEeOCTaBIAIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUUCHUSAM UX 3I0POBBSI U BOCIIPUSATUS HHPOPMALIUKL:

Jnst M1 ¢ HapyIIeHUsIMA 3pSHHS:

- B IIEYaTHOH (opMe yBEeTUIEHHBIM IIPUGDTOM,

- B (pOpMe AIIEKTPOHHOTO JTOKYMEHTa,

- B hopme aynmodaiina,

- B meuaTHO# popme mpudTom Bpaiins.

Jist nn ¢ HapyIIEHUsAMH CllyXa:

- B eyaTHo#t hopme,

- B ()OpMeE AIIEKTPOHHOTO JTOKYMEHTA.

Jist inn ¢ HapyHIeHUs MY ONIOPHO-ABUraTeIbHOIO amnmapara:

- B eyaTHo#t hopme,

- B hOopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme aymuodaiina.

JlanHbIii IepedeHb MOXKeET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHI€HTA 00YJarOIIXCS.

J171s1 M'HBAJIMJIOB ¥ JIUII C OTPAHUYEHHBIMHI BO3MOXKHOCTSIMHU 3JJ0POBbSI OCBOCHUE TUCHUILTHHBI MOXKET OBITH YACTHYHO WITH TIOJTHOCTBIO
OCYIIECTBIICHO C UCIIOJIb30BAHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonornit (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH AMCUMIUTMHBI MHBAJHAAMH U JIUIIAMH C OTPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbBSI MCIIOJB3YETCSl WHIUBUYaTbHAS
pabora. [lon muaMBUAYanbHON paboToil moapa3ymeBaercsi ABe (OPMbI B3aMMOJCHCTBUS C IperojaBaTeleM: HHIUBHIyalbHas
ydeOHast paboTa (KOHCYJIBTAlUH), T.€. JIOMOJHUTEIFHOE Pa3bsCHEHNE YIeOHOr0 MaTepuala 1 yriiyOJIeHHOe H3yueHne MaTepraia ¢
TEMHU O6y‘laIOH_H/IMI/ICH, KOTOpBIE B OTOM 3aWHTCPCCOBAaHbI, W HHIAMBUAYAJIbHAsA BOCHUTATCIIbHAA pa60Ta. I/IH}]I/IBI/I}]yaHbHBIC
KOHCYJIbTalliH HANPABJICHBl Ha MHIMBHIYATH3ALUIO 00 YICHUS M YCTAHOBIICHHIIO BOCITUTATEIbHOTO KOHTAKTa MEXTy PEToIaBaTeNieM
n O6y‘laIOHII/IMCH HWHBAJINAOM HJIN O6y'{aIOHII/IMC$I C OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbBA.
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ITpu npoBeIcHNUH MPOLIEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00YUEHHS UHBAIUIOB U JIUI] C OTPAHMYCHHBIMU BO3MOXHOCTSIMU 37I0POBBS
M0 TUCHHUIUIMHE 00ECHeYNBACTCSl BHINOJIHEHNE CIEAYIONIMX JOIOIHHUTENBHBIX TPeOOBAaHWN B 3aBHCUMOCTH OT HHAMBHIYAIBHBIX
ocoOeHHOCTel, 00yJaromuxcs:

a) MHCTPYKUUS 1O TOPSAAKY NMPOBEICHUS NMPOLEAYPhl OIEHUBAHUS MPEAOCTAaBIsIETCS B JOCTYMHOH (opMe (YCTHO, B MMCHMEHHON
(dopme, B mucbMeHHOU Gopme mipudToM Bpaiiiis, yCTHO ¢ HCIONBE30BaHHEM YCIYT CYpAOIEPEBOIUNKA);

6) nocrymHas (opma TMPEeIOCTABICHHS 33JaHUil OICHOYHBIX CPENCTB (B meyaTHOW (opme, B meyaTHOH (hOpMe yBETHYCHHBIM
mpudTOoM, B rieyaTHoi Gopme mpudtom bpaiins, B popme 2JIEKTPOHHOTO TOKYMEHTA, 33/1aHUsI 3aYUTHIBAIOTCS ACCUCTEHTOM, 3a1aHUs
MPETOCTABIISIOTCS C UCTIONH30BAaHUEM CYPIONIEPEBO/IA);

B) moctynHas (opMa MpefoCTaBICHUs OTBETOB Ha 3a/aHus (MMMCbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIBIOTEPE, MTHCHMEHHO
pudToM Bpaiiiis, ¢ HCIOIB30BaHUEM YCIYT ACCHCTEHTA, YCTHO).

[Tpu npoBeneHNH TPOLEAYPH! OLEHUBAHUS PE3YIIBTATOB 00YUEHHSI MHBAIUIOB U JII] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
MpeTyCMaTPUBACTCS UCIIOJIb30BaHHE TEXHUIECKHUX CPEJICTB, HEOOXOIMMBIX UM B CBSI3H C UX UHIHUBUAAYAIbHBIMH OCOOCHHOCTSIMU. DTH
cpenactBa MoOryT ObITh mpemoctaBieHbl Yen['Y MM MOTYT HCHOJIB30BaThCSl COOCTBEHHBIC TEXHMUYECKHE CpencTBa. llpu
HEOOXOTUMOCTH MHBAJIMIAM U JIUIAM C OTPAHHYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBsSI MPEOCTABIISACTCS IOMOTHUTEIBHOE BPEMsI IS
MIOATOTOBKH OTBETA Ha 3aJaHHs, IPOLeIypa OLEeHUBAHUS PE3ybTaTOB O0YUSHHUS 110 TUCIUIINHE MOXET IPOBOJUTHCS B HECKOIBKO
ITAIoB.

IIpoBenenre npouenypbl OLEHUBAHHS PE3yIbTaToB OOyYEeHHs WHBAIHUAOB M JIUI C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI
JIOITYCKAeTCsl C MCIOJIb30BaHUEM TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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