MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 06pa30Ba'I‘CJIhHOl>’I IIpOI‘paMMH
BBICILIETO 06pa3oBaHm{ - leOl‘paMM})I 6aKaJ|aBpuaTa
0 HaNpaBJICHHIO IOATOTOBKI
20.03.01 TexHochepnas 6e30MaCHOCTB,
YTBEPXKJICHHOI nepBbIM npopexktopom PYT (MUUT)
TumonunnsiM B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

Hanpagnenue noaroToBku:

Hanpasnennocts (mpoduib):

®opma 00yUeHUs:

duszuka

20.03.01 TexnocdepHast 6€30MaCHOCTh

be3zonmacHoCTh JKU3HEAESITSIILHOCTH

B
TexHocepe
Ounas
Paboyas mporpamMma JUCHUTIINHEBL (MOJTYJIs) B BUJIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPHOPATHBHOM HH(OPMAIMOHHOI CHCTEMBI YIIPaBICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTHAITY

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID nognucu: 1178210
Hoamucan:  3aBexyromuii kadeapoit beikoB Hukura BanepreBuu
Jara: 30.12.2025




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMu OCBOCHHS TUCITUTUIMHBI (MOTyJ1s1) «DU3HKa» SABISIOTCA:

- ¢dopmupoBaHue y oOOydYaromierocss KOMIETEHIMH JJIsi  Hay4HO-
UCCJIEIOBATENLCKON JIESITENIbHOCTH, Ui (OPMHUPOBAHUS KOTOPBIX CTYJICHTHI
JOJKHBI HAyYUThCSl COOMpaTh M M3y4yaTh HAYYHO-TEXHUYECKYI0 MH(MOpMAIIHIO,
OTEUYECTBEHHBIN U 3apyOE)KHBII OMBIT 110 TEMAaTUKE UCCIIEAOBAHNS; aHAIM3UPOBATD
HAyYHO-TEXHUUYECKYI0 MH(QOPMAIINIO, OTEYECTBEHHBIH U 3apyOC)KHBIN OMBIT IO
TEMaTUKE HCCIENOBaHUS; MPOBOAUTH IKCIEPUMEHTHI MO 3aJaHHON METOJUKE,
oOpabaTeiBaTh M aHAIU3UPOBATh MX PE3YJIbTAThI, MPOBOJUTH BBHIYMCIUTEIbHbIC
AKCIIEPUMEHTHI C UCIOJIb30BAHUEM CTAHJAPTHBIX MPOrPAMMHBIX CPEJICTB C IEIIbIO
HOJyYEHUs] MaTEMAaTUYECKUX MOJEJIe MPOLecCOB U OOBEKTOB aBTOMAaTU3aLUU U
yIpAaBJICHUS]; TOATOTABIMBATEH JJAHHBIE U COCTAaBJISATH 0030pbI, pedeparsl, OTUETHI,
Hay4YHbIC MyOJMKAIMM U JOKIaAbl Ha HAyYHBIX KOH(PEPEHLHUAX W CEeMUHapax,
y4acTBOBATh BO BHEJIPCHUH PE3yJIbTATOB UCCIEIOBAaHUI U pa3paboToK;

- U3y4eHue (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;

- (opmupoBaHNE €CTECTBEHHOHAYYHBIX MPEACTABICHHA O MaTepHH,
JIBDKEHUU U (yHIaMEHTAIbHBIX B3aUMOICHCTBUSIX.

3amauyaMu JUCHUTUIMHBL (MOYJIs1) « DU3HKaY SBISIOTCS:

- U3y4eHue (PU3NYECKUX 3aKOHOB OKPYKAIOIIET0 MHUpa B UX E€AUHCTBE U
B3aUMOCBSI3H;

- oBiageHue (yHIAMEHTAJIbHBIMU TMPUHIUIAMH W METOJAAMU PEUICHHUS
HAyYHO-TEXHUUYECKUX 3a/1a4;

- hOopMUPOBaHNE HABBHIKOB 10 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTATBHOM
(GU3UKKM K TPaMOTHOMY HAyYHOMY aHAJIM3y CUTYallMid, C KOTOPHIMH WHXKEHEPY
MPUXOAUTCS CTAIKUBATHCA MPU CO3AHUM HOBOW TEXHUKU W HOBBIX TEXHOJIOTHIA;

- OCBOEHHE OCHOBHBIX (PU3UUECKHUX TEOPHIA, TO3BOJISIOIIUX OMUCATH SIBJICHUS
B IIPUPOJIE, U TPEIEIIOB TIPUMEHUMOCTH 3TUX TEOPUH I PEIICHUS COBPEMEHHBIX
M TIEPCIICKTUBHBIX TEXHOJIOTHMUECKUX 3a/1a4;

- (hopmupoBaHHUE y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOUN KapTUHBI MUPA;

- O03HAKOMJICHHUE CTYJICHTOB C MCTOPHEH M JOTUKOW pa3BUTUSA (DU3UKU U
OCHOBHBIX €€ OTKPBITHUN;

- CO37laHNe YHUBEPCAIbHON 0a3bl JIsl M3y4deHUs: 00menpodecCuOHANbHBIX U
CHeIUaTbHBIX JUCITUIUINH,

- TOCTpOeHue Mpo4yHOM 0a3bl ((PpyHmaMeHTa) MOCIeayromero ooy4deHus: B
MarucTparype, aCnupaHType;

- TIOJTyYeHHUE CTIeUAINCTaMi HEOOXOAMMBIX 3HAHUN JJIs PEUICHHs HaydHO-
TEXHUYECKHUX 33/1a4 B TEOPETUUECKUX U MPUKIIAJHBIX aCEeKTaX.

2. [Tnaaupyemble pe3yabTaThl 00yUEHUS 10 JUCIUILTAHE (MOIYIIIO).



Ilepeuenp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIU) B PE3yJIbTaTe 00yUYEHUs 110 AUCUMILTMHE (MOLYIIO):

OIIK-1 - CrtocoOeH yuuThIBaTh COBPEMEHHBIE TEHCHIIMH PA3BUTHS TEXHUKU
U TEXHOJIOTHI B 00yacTH TexHOCc(epHOH O0e30MacHOCTH, W3MEPUTENBbHOU |
BBIYUCIIUTENIFHOW TEXHUKH, WH(POPMAIMOHHBIX TEXHOJOTHH TpU PpELICHUU
TUTIOBBIX 3a7a4 B o0JacTh Mpo(eccCHOHANBbHON MAeATEeIbHOCTH, CBS3aHHOM C
3alIUTOM OKpYyKaroleil cpesibl ¥ o0ecrieyeHueM Oe30I1aCHOCTH YeJIOBEKa;

YK-1 - Cnoco0eH OCyLIECTBISITh MOUCK, KPUTHUUECKUN aHAIU3 U CHHTE3
uH(pOpMaIiU, TPUMEHATbh CHCTEMHBIN MOXO JAJIsl PEIICHHUS TOCTABICHHBIX 33/1a4.

OOyueHue 1Mo JUCIUILIMHE (MOJIYIIIO ) IPEIIoIaraet, 4To 110 ero pe3yJibTaTaM
oOyyaromumiics: Oyier:

3HaTh:

- COBpPEMCHHBIC TCHACHIIMHM PAa3BUTHs TEXHUKA M TEXHOJOTHH B 00JIacTH
TexHoc(hepHOM OE30MacCHOCTH;

- OCHOBHBIC (DM3MYECKUE 3aKOHBI W MOJCTW JJIs peIIeHUs 3a7ad B
npodeccruoHanbHOM NeSITeIbHOCTH;

- (pu3UYEeCKyI0 CYIIHOCTD SBJICHUM U MPOIIECCOB;

- OCHOBHBIC (DM3MYECKUE 3aKOHbI W MOJETU JJIs pelieHus 3a7ad B
npoeccCuoHaNbHOM NESITEIbHOCTH.

Ymersb:

- QHAIM3UPOBATH IMOCTABJIEHHBIC WHXKCHEPHBIC 3aJlaud C HUCIIOJIb30BAHUEM
METOJIOB €CTECTBEHHBIX HAYK;

- IPUMEHATHh CUCTEMHBIN ITOAXO/ I PELICHUS IOCTABJICHHBIX 3a/1a4;

- OCYHIECTBIISITh KPUTHYECKUN aHAIIN3 MPOOJIEMHBIX CUTYyallMii Ha OCHOBE
CHCTEMHOI'0 NIOAX0/13;

- BBIpa0aThIBaTh CTPATETHIO JCHCTBUM;

- QHAIM3HPOBATH IMOCTABJICHHbIC WHXKEHEPHBIE 3aJaud C HCIOJIb30BAHUEM
METOJIOB €CTECTBEHHBIX HAYK;

- IPUMEHSTh CUCTEMHBIN MTOAXO0/ I PEIICHUs MOCTABJICHHBIX 33/1a4;

- OCYHICCTBIISITh KPUTHUYECKUN aHAIIN3 MPOOJIEMHBIX CUTYyallMii HAa OCHOBE
CHCTEMHOI'0 IOAX0/1a;

- BBIpa0aThIBaTh CTPATETHIO JCHCTBUH.

Baanern:
- HaBBIKAMH H3MEPCHHH KOJUYCCTBEHHBIX XapaKTEPHUCTHUK HCCICTYEMBIX
0OBEKTOB U SBJICHHUI;



- HaBBIKAMH MCIIOJb30BaHUS MAaTEMATHYECKOIO0 aHAJIW3a U MOJECIUPOBAHHUS
IpU pPEUICHUH THIOBBIX 33/Ja4 B 00JlacTU MPO(EeCCHOHATBHON NeATeIbHOCTH,
CBA3AHHOM C 3alllMTOM OKpY’KawIled cpeasl W olecrieyeHueM Oe30MacHOCTH
4eJI0BEKA;

- HAaBBIKAMM H3MEPEHMI KOJUYECTBEHHBIX XaPAKTEPUCTUK HCCIIELYEMBIX
O0OBEKTOB U SBJICHUH;

- HaBBIKAMH MCIIOJIb30BaHUS MAaTEMATHYECKOIO0 aHAJIW3a U MOJCIMPOBAHHUS
OpU aJrOPUTMHU3ALMU HMHXEHEPHBIX (IPEeIMETHO-NPO(UIBHBIX) 3alad U HUX
JAJIbHEUIIIETO PEIICHHUS.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUIUIUHBI (MOTYJIS).

OO6mast TpyHOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBisier 10 3.e. (360
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIuiMHbl (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydarommxcss €  [EJarorM4YecCKUMH  pabOoTHHUKaMU W (WIM)  JUIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomngectBo gacos
Tun yueOHbIX 3aHATHI Cemectp
Bcero

Nel | Ne2 | Ne3
KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 192 56 56 80
B tom uncne:
3aHsATHS JIEKIIMOHHOTO TUIIA 96 32 32 32
3aHATHS CEMUHAPCKOTO TUIA 96 24 24 48

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
negaroruueckuMu pabOTHUKAMHU U (MM ) JIUI[aMU, PUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXKYTOUHOM aTTeCTAIMU cocTaBisieT 168 akageMuueckux yaca (0OB).

3.4. IIpu 0Oy4eHuu o MHAMBUIYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4Ye€HHH, 00BEM JTUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takke B (hopme
KOHTaKTHOM pabOThl 00YyYaloIMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIAMH, TIPUBJIEKaEMbIMH K peau3alii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU NPOBEAECHUU IPOMEKYTOUYHON aTTECTALIMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JIEKIIUOHHOTO THIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

dusnueckre BEIMYUHBI

PaccMaTprBaeMble BOTIPOCHI:

- IpeIMeT U 3a/1a4u PU3UKH;

- (pusMUEeCcKHe TEOPHHU U MPEJIENbI UX PUMEHUMOCTH;

- (husnueckue BEITMYHMHBL;

- pa3MepHOCTH (PU3MYCCKUX BEIUYKH;

- CKaJ'IHpHLIe nu BeKTOpHLIe (I)I/I?)I/IGCKI/IC BCJIMYNHBI,

- OHCpaL[I/II/I C BeKTOpHI)IMI/I (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYNHAMU,
- MPOM3BO/IHAS U MHTErpall B (PU3HUKeE.

Kunemaruxka MMOCTYNATCJIIbHOT'O ABUXKCHU A

PaccmarprBaeMbie BOTIPOCHI:

- OCHOBHBIC MOJICTIN MEXaHUKHU: MaTepHaIbHAs TOUKa, aDCOIOTHO TBEPAOE TENO, CIUIONIHAS CPEla;
- KHHEMaTHKa: OCHOBHBIE TIOHSTHS, CUCTEMBI OTCUETA;

- IBIDKEHUE TI0 TIPSMOM: CpeTHSSI CKOPOCTh U CpeliHee YCKOPEHHE;

- MTHOBCHHAsI JIMHEHHAsI CKOPOCTh, MTHOBEHHOE JIMHEHHOE YCKOPEHHUE, (PU3MICCKHIA CMBICI IPOU3BOTHOM;

- IPOMCHHBIH ITyTh KaK MHTETrPaj OT CKOPOCTH, (PU3MYECKUI CMBICIT HHTETpaa;
- YPaBHEHMsI KHHEMATUKU PABHOIIEPEMEHHOIO JIBUYKEHUE 110 TIPSAMOIL.

Kunematuka IPOCTPAHCTBCHHOI'O 1 BpalllaTCJIbHOI'O JIBUKCHUA

PaccmarpuBaeMble BOIPOCHI:

- IPOCTPAHCTBEHHOE (KPUBOJIMHEHHOE) ABHIKEHHE TOUKH;

- CTETIeHN CBOOOIBI;

- paguyc-BEKTOp, BEKTOP MEPEMEILEHUS, BEKTOPbl CKOPOCTU U YCKOPEHUS TOUKY;

- HOPM@JIBHOE U TaHI'€HLIUAJIbHOE YCKOPEHHUE;

- OCHOBHBIE YPAaBHEHUSI KUHEMATUKU NIOCTYNATEIbHOTO JBUXKEHHS TOUKU U TBEPAOIO TEIIA;

- KUHEMAaTHKa BPAIATEJIbHOTO JIBUKEHUS: MTHOBEHHAs YIJIOBask CKOPOCTh U MTHOBEHHOE YIJIOBOE
YCKOPEHHUE, UX CBA3b C JIMHEWHON CKOPOCTBIO U YCKOPEHUEM;

- YpaBHEHMsI KHHEMAaTHKH PABHONEPEMEHHOTIO BPALICHHUS.

JInHaMuKa MaTepHAIBHON TOYKHU

PaccmarpuBaeMble BOIPOCHL:

- Macca, UMIIyJbC, CHIIa;

- MHEpLIHAJIbHBIE CHCTEMBI OTCUeTa U MEePBHIH 3akoH HpioTOHA;

- BTOpoi 3akoH Hbpl0TOHA, ypaBHEHHE AUHAMUKY IBUKEHUS MaTepUAIbHON TOUKH;

- IPAMEPHI CHJI B MEXaHUKE: CHJIa TSHKECTH (3aKOH BceMUpPHOTO TATOTEHHMS), CHIIa YIIPYTOTO COKATHS
TPY>XUHBI (3aK0H 'yKa), CHIIBI TPEHHS;

- Tpetuit 3akoH HproToHa.

Nmiynse

PaCCMa’I‘pI/IBaGMLIe BOIPOCHI:

- 3aKOH COXpaHCHUA UMITYJIbCa AJIA MaTepHaJ’ILHOﬁ TOYKH,

- LIEHTP MacC CUCTEMbI MATCPHUAJTIbHBIX TOYCK;

- 3aKOH COXpaHCHUA UMITYJIbCA JJIA CUCTEMbBI MAaTECPUATIbHBIX TOYCK.
- TIPUHITUT OTHOCHUTEIHHOCTH U MpeodpazoBanwst [ anumes;

- HCMHCPIOHAJIBHBIC CUCTEMBI OTCUECTA,

- IIOHATHUE O CUJIaX MHEPIHU,




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- IOCTyHaTeNbHAs ¥ HEHTPOOESIKHASI CHIIBI HHEPIIWN;
- IPUMEPBI CUJI UHEPLIUU B TPAHCIIOPTHBIX CUCTEMAX.

OHeprus

PaccmarpuBaembie BOIIPOCHL:

- KUHETHUYEeCKasi SJHeprusi MaTepUalbHON TOUKH;

- paboTa IepeMEeHHO CHIIHL;

- pU3HYECKHA CMBICI KPUBOJIHMHEHHOTO HHTETPAIA;

- MOII[HOCTB;

- TIoJte cwJI (Ha IPUMepe CHITHI TSKECTH);

- KOHCEPBaTHBHBIC 1 HEKOHCEPBATHBHBIE CHIIBL, TIPIMEPBL;

- IOTEHIUaJIbHAsI SHEPIUs;

- NOTCHIMAJIbHAS SHECPTHUA B ITOJIC CUJT TAKCCTHU,

- IOTEHIUAJIbHAS SHEPTHUS YIIPYTo 1eGOpMUPOBAHHON TIPYKUHbI;
- 3aKOH COXpaHCHUA MOJIHOM MEXaHHYECKOMU OHEPI'UU B IOJIC MMOTCHIHUAJIBHBIX CUJI;
- CBSI3b MEX/ly CWJION U OTEHLUAIbHON YHEPIUEH.

DJIEMEHTHI PENSATUBUCTCKON MEXaHUKHU

PaccmaTprBaemble BOTIPOCHI:

- IOCTYyJIaThl DUHIITEHHA;

- IPOCTPAHCTBO U BPEMS;

- COKpallleHUe JUTMHBI U 3aMe]JICHHe BPEMEHHU B IBIKYIIHUXCS CUCTEMaX OTCYETa,;
- OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTH;

- npeobpazosanus JlopeHa;

- PENIATUBUCTCKUIN UMITYJIBC;

- B3aMMOCBSI3b MAaCChI U SHEPTHH.

I[I/IHaMI/IKa BpamaTCJIbHOI0 ABMKCHUA

PaccmaTprBaemble BOIIPOCHI:

- MOMEHT MHEPIIH;

- reopema Ll telinepa;

- MOMEHT CHJIBI;

- MOMEHT UMITYJIbCa,;

- OCHOBHOM 3aKOH JMHAMHUKH BPAIIaTeIbHOTO ABMKEHHS B CIIydae CUCTEMbI TOUEK U B CIIydae TBEPAOTO
Tena;

- KHHETHUYECKas SHEPTHs TeNa IPU BPAIIaTeIbHOM JBIKECHUM;

- 3aKOH COXpPaHEHUS MOMEHTA UMITyJIbCa.

JIBM>KeHUE CIUIOIIHBIX CPell

PaCCManHBaGMLIC BOIPOCHI:

- CIIIOLIHAA cpeaa KaKk MOJACIIb ABUKCHU L )KI/IIIKOCTGﬁ M ra3oB;
- O6IIII/I€ MEXaHUYeCKHEe CBOMCTBa )KI/I,HKOCTGﬁ 1 Ia30B,

- CTAallMOHAPHOE T€YEHHUE UJCaTbHOM KUJIKOCTH;

- YPaBHEHHE HENPEPHIBHOCTH,

- ypaBHeHue bepHyiny;

- CHJia BA3KOT'O TPEHUSA, 3aKOH CTOKC&;

- IIOHATUC O IBUXKXCHUU 00BEKTOB B XKHUOKOCTAX U rasax.

10

MexaHndeckne KoueOaHus

PaccmarprBaeMbie BOTIPOCHI:

- MAsITHUKH: MAaTEMaTUYECKHU, TPYKUHHBIN, (DU3NUECKUI;

- MIEPHOINICCKHE TPOIIECCHI;

- TApMOHMYECKHUE KOJICOaHMSI;

- ypaBHEHHE CBOOOIHBIX HE3aTYXAIOIINX MEXaHUUECKHI KOJIeOaHUH U ero pelieHue;
- aMIUTUTY/Ia, 9acToTa U (a3a KoJIeOaHwmii;

- SHepTHs KoeOaHui.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

11

3aryxariue MeXaHnIeCKUe KOJICOaHMsI

PaccmarpuBaembie BOIIPOCHL:

- IPUMEPLL K0JIe0aTeNbHbIX CUCTEM C 3aTyXaHUCM;

- YpaBHCHUEC CBO60[[HI>IX 3aTyXaromux MEXaHUYECKUN KoJIeOaHui U €r0o PCUICHUC,
- XapaKTCPUCTUKU 3aTyXaromux KOHe6aHHI7[;

- alICpUOANYICCKUEC MPOLCCCHI;

- IPUMEPBI KO0JIe0aTEIBHBIX CUCTEM B MEXAHUKE U TEXHHKE.

12

Tenmosoe ABHWXKCHUEC NACAJTIBHOI'O I'a3a

PaccMaTprBaeMble BOTIPOCHI:

- HIcaJIbHBIN Ta3;

- TeMIepaTypa u BHYTPEHHSS SHEPTHUS ra3a;

- OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETHUECKO M TEOPHH;

- YpaBHEHHE COCTOSIHUS UAEANTbHOIO rasa;

- THITOTE3a O PABHOPACIIPEIEIEHUH YHEPTUH 0 CTEIEHIM CBOOO/IBI;
- bapometpuueckas popMyiia U pactpezencHue boapimana.

13

[IepBoe Ha4yaJI0 TEPMOAMHAMUKHN

PaccmaTprBaemble BOTIPOCHI:

- MapaMeTpsl ¥ (PYyHKIUH COCTOSHUS;

- TEpMOJMHAMUYECKOE PAaBHOBECHE U TEMIIEPATYPa;

- KBa3UCTaTHYECKHE IIPOLECCHI;

- N30XOPHBIN, N300apHBIHA, H30TEPMHYECKHUIT MPOLIECCHI;

- IepBOE Ha4aJI0 TEPMOAUHAMHUKUY;

- U3MEHEHHe BHYTPEHHEH 3Hepruu, padora rasa;

- TEIUIOEMKOCTb;

- TETIIOEMKOCTH TIPH TIOCTOSTHHOM JIaBJICHHU B 00BeMe;

- MOJISIpHASI M yJIeTIbHAS TEIIOEMKOCTH;

- ypaBHeHuHe (Teopema) Maiiepa;

- agnabaTHYeCKuii mmpouecc;

- MIOJIMTPOTINYECKHH Tpo1iece (TIPOIECcC ¢ MOCTOSHHOM TETII0EMKOCTEIO);
- IMarpaMMBbl TePMOJAUHAMUYECKUX TIPOLIECCOB B KOOPAUHATAX JaBJICHUE — 00BEM.

14

BTOpOC Ha4aJI0o TCPMOANHAMHUKN

PaccmarpuBaembie BOIPOCHL:

- IpeoOpa3oBaHKe TEIUIOTH B MEXaHUUIECKYIO PaboTy;

- 0OpaTiMbIe 1 HEOOpAaTHUMBIE TIPOIECCHI;

- TETIJIOBBIC MAIINHBI ¥ UX KO3((QUIIMEHT TOIe3HOTO ISHCTBHS;

- IPUMEPHI TEIUIOBBIX MAIIKH;

- ki1 KapHo u ero ko3¢ GHIMeHT 1MoJIe3HOTo AeHCTBHS;

- BTOPO€ Ha4aja0 TePMOANHAMUKY;

- SHTPOTIHNS;

- IOHATHE O CTATUCTUYECKOM TOJIKOBAHWHU SHTpONHH, popmyna bombiiMaHa, cTpena BpeMeHH;
- aAarpaMMbl TEPMOAMHAMUYCCKHUX IMPOIECCOB B KOOPAUHATAX TEMIIEpATypa — SHTPOIINA.

15

®da30Bble IPEBPALLECHUS

PaccmarpuBaeMble BOIPOCHL:

- YpaBHEHHE COCTOSHUS PEaIbHOTO rasa;

- B3aMMO/IEHCTBHE MEKIY MOJEKYIaMU;

- (huznueckoe npezacrabiieHne 0 (a30BBIX NEPEXOAX;

- ypaBHeHue Knaneiipona-Knaysuyca;

- KOJINYECTBEHHBIE XapaKTEPUCTHKH (ha30BbIX MEPEX0J0B (yAesIbHAS TEIUIOTA IIaBICHUS,
napooOpa3zoBaHus, U IPyTHe);

- (hazoBbIe IEPEXOIBI IEPBOTO M BTOPOTO POJIa, IPUMEPSI;
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- (pa3oBBIC AMATpaAMMEL;
- TPOMHAs TOUKA.

16

Al"pel"aTHBIe COCTOSIHHUA BECIICCTB

PaccmarpuBaembie BOIIPOCHL:

- IOHSATHE O CTPOEHHUH KUJKOCTHU, IEPECKOKU 1 BPEMEHA OCEATION KU3HU MOJIEKYJI;
- CTPYKTypa TBEPABIX Tell, aMOP(HBIE M KPUCTAIIIMIECKUE TBEPAbIC TETA;

- KpHCTaJUINYECKas PEIIeTKa;

- 3aBUCHMOCTH CBOWCTB BEIIECTBA OT THIA KPUCTAIIHIECKON PEIICTKH;

- IOHATHE O JIe(eKTaxX KPUCTAIIHIECKON PEIICTKH.

17

DNEKTpUYECKOE M0JIE B BAKyyMe

PaccmarpuBaembie BOIIPOCHL:

- 3ak0oH Kynona;

- HaIIPSDKCHHOCTD MIEKTPOCTaTUUECKOTO MOJIS;

- CUJIOBBIC JIMHUH,

- IPUHLHMII CYTIEPIIO3HIHY;

- IOTOK BEKTOPHOTO TIOJIS ¥ er0 (PM3UYSCKHIl CMBICIT;

- Teopema ["aycca Ui BeKTopa HalpsHDKSHHOCTH AJICKTPOCTATHYECKOTo MOJIS B HHTErpalbHOU (opme;
- IpUMEHEHHE TeopeMBl ['aycca 11 pacyeTa HaNpsDKCHHOCTEH 3JIEKTPHYESCKUX MOJIei;

- IIEKTPUYECKOE T10JIC 3apsDKCHHOM INIOCKOCTH U JIBYX Pa3HOMMEHHO 3apsDKCHHBIX IIIOCKOCTEN;
- NIEKTPUUECKOE T10JIE PABHOMEPHO 3apsHKEHHOH cephl U 11apa;

- IIEKTPUYECKOE TI0JIE 3apsDKEHHOTO IIMIIMHIPA.

18

ITorenmuman

PaccmaTtpuBaeMble BOIIPOCHI:

- paboTa 1o TIepeMeIeHHUIO 3apsia, MOTCHIINATIbHAS SHEPT U OIS
- MOTEHIUAI AIEKTPUIECKOTO ITOJIS;

- TeopeMa 0 HUPKYJISIIUH HaNPsDKEHHOCTH 3IIEKTPHUYECKOTO TIOJIS;

- CBSI3b HANPSDKEHHOCTH U TTOTEHIINAIIA;

- 9KBUIIOTEHIIMAJILHBIE TOBEPXHOCTH;

- MOTEHIUAJIBI 3aPSDKESHHBIX TUIOCKOCTEH, chephl U HUITUHAPA.

19

JusnexTpuku

PaccmarpuBaembie BOIPOCHL:

- IIEKTPUYECKOE TI0JIe QU0

- AUNO0JIb BO BHCHIHEM DJICKTPHUUICCKOM I10JIC;

- NOJIApu3anus JU3JICKTPUKOB, MCXAaHU3MbI TOJIAPU3ALIAN;

- BEKTOP JJICKTPUYCCKOI'0 CMCIICHU (I/IH,Z[yI(LII/Iﬂ SJICKTPUICCKOT'O HOJ'I?[);

- TeopeMa Faycca JJIA QJICKTPOCTATUICCKOTO IMOJISL B JUDJICKTPUKE B I/IHTGFPEU'H;HOf/i (I)OpMe;
- AUBJICKTpHUYCCKas MPOHUIIACMOCTL BCIIECTBA,

- DJICKTPUYCCKOC I0JIC B OJHOPOAHOM JUIJICKTPUKE.

20

[IpoBonHuKH

PaccmarpuBaembie BOIPOCHL:

- IPOBOAHUKHU B DJICKTPUICCKOM II0JIC;

- IIEKTPOEMKOCTH IIPOBOJTHUKOB U KOHJICHCATOPOB;

- IIEKTPOEMKOCTS IIPYU MapajlIeIbHOM U IOCIIEI0BATEIbHOM COSUHEHUAX KOHIEHCATOPOB;
- DHEPrus 3apsUKEHHOTO IPOBOJHUKA, KOHJIEHCATOPA;

- DHEPruUs IEKTPUIECKOTrO MO,

- 00beMHas IIOTHOCTh SHEPIHU NIEKTPUIECKOTO OIS,

21

IlocTosAHHEBII TOK

PaccmarpuBaemMbie BOITPOCHI:

- CHJIa TOKa, MJIOTHOCTh TOKA;

- YPaBHEHHUE HENPEPBIBHOCTH IS INIOTHOCTH TOKA;

- 3ak0oH OMa B HHTETPABHOHN (hopMe JIsT OTHOPOJTHOTO YUaCTKa IIETIH;




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- DIIEKTPUYECKOE CONIPOTUBIICHUE;

- 3akoH Oma B muddepenumansHoit hopme;

- 3akoH [[xoyna-Jlenna;

- JIEKTPOJIBIDKYILAS CHJIa HCTOYHUKA TOKa;

- 3akoH OMa /1711 HEOTHOPO/IHOTO Y4acTKa IeTH;

- IpaBUJIa COCAMHEHNUS SJIEMEHTOB DIIEKTPHYECKOMH 1IeTTH (CONPOTHUBIICHNUS, NCTOYHUKH TOKa);
- mpaswia Kupxroga.

22

MarauTHoe 1oJie B BAKyyMe

PaccmaTpuBaeMble BOTIPOCHI:

- HICTOYHHUKH MAarHUTHOTO TIOJIS;

- BEKTOp MarHUTHOM WHIYKIINY;

- IPUHIMN CYNEPIO3UIIH;

- cuna Jlopenia;

- IBIDKCHUE 3apsHKCHHBIX YaCTHUI] B MArHUTHOM I10JIE;

- 3 dexr Xomna;

- IOHATHE O PENATUBUCTCKON IPHPOE MATHUTHOTO TOJIS;

- MAarHUTHOE TI0JI€ JBIKYILETOCS 3apsa;

- CWJIOBBIE JINHUW MarHUTHOTO TI0JIS;

- 3akoH buo-Casapa-Jlannaca;

- MAarHATHOE TI0JI€ PSIMOTO TOKA, MAarHUTHOE T10JI€ HA OCH KPYTOBOTO TOKA;
- 3aKOH AMmriepa;

- CUJIa B3aUMOJEHCTBUS IBYX MPSMBIX HapalleNIbHBIX TIPOBOTHUKOB.

23

I_[I/IpKy.]'IHI_[I/ISI 1 ITIOTOK MAarHUuTHOI'O I10JIA
PaccmarpuBaembie BOIPOCHL:

- MAarHUTHBIN TIOTOK;

- Teopema ["aycca st MAarHUTHOTO TIOJIS B HHTETPAEHON (hopMe;
- TeOpeMa O LUPKYJIALMHA BEKTOpa MArHUTHOM MHAYKLIUU;

- IpUMEPBI IPUMEHEHUS TEOPEMBI O LIUPKYJISLIUU;

- MarHUTHBIE TIOJIS1 COJIEHOWA ¥ TOPOU/a.

24

MarsuTHbIE CBOKCTBA BEILIECTBA
PaccmarpuBaemble BOIPOCHL:

- MarHUTHBIN MOMEHT KPYTOBOTO TOKa (paMKH);
- paMKa ¢ TOKOM BO BHCIIHEM MarHuTHOM I10JIE;
- HOAMarHn4¢Hu¢ MaroHCTuKoOB,

- HAMPSDKEHHOCTh MAarHUTHOT'O MOJISI;

- MAarHUTHAs IPOHHUIAEMOCTb;

- KJIacCU(HKALIMS MArHETHKOB;

- eppomMarHeTU3M.

25

SJICKTPOMaF HUTHAaA UHAYKOUA

PaccmarpuBaembie BOIPOCHL:

- paboTa 1o mepeMenIeHHIO TPOBOTHUKA C TOKOM B MAarHUTHOM II0JIE;
- SIBJICHUE DJIEKTPOMAarHUTHONW MHAYKLIMH, 3aKkoH Dapanes;

- npaBuJo JleHua;

- CAaMOMHAYKIUS;

- 3akoH @apajes 111 CaMOUHAYKIUH;

- UHAYKTUBHOCTb COJICHOUJIA;

- sIBJIEHNE B3aUMHOW MHAYKIMH, IPUHINI paboThl TpaHchopMaTopa;
- SHEprys MarHUTHOTO MOJIS;

- TOK CMCIICHHUS;

- cucTeMa ypaBHEHHH MakcBeuia B MHTETpalbHOU popMe u (pU3HUECKUN CMBICT BXOSIINUX B HEE

YpaBHEHUM.
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26

DnekTpudeckue KojaebaHus

PaccmarpuBaembie BOIIPOCHL:

- cBOOOJHBIE U 3aTyXalolIHe KoneOaHus B 3J1eKTPHIECKOM KoJeOaTeIbHOM KOHTYE;

- ypaBHEHHE BBIHYXEHHBIX KOJICOaHUH B JJIEKTPUUECKOM KOIeOaTeIbHOM KOHTYpE U ero pelLIeHHE;
- PE30HAHC 110 TOKY U HaNPsHKEHHUIO;

- IOHATHE O CJIOXKEHUHU KoneOanuil (Ouenus, purypst Jluccaxy);

- IOHATHE O IEPEMEHHOM TOKE.

27

3HeKTpOMaI‘HI/ITHbIe BOJIHBI

PaccmarpuBaeMble BOIIPOCHI:

- BOJIHOBOE JIBIKEHHUE, IPUMEPBI BOTHOBOTO IBHKEHHUS;

- IJIOCKasi TapMOHHMYECKasl BOJIHA;

- JUTMHA BOJIHBI, BOJIHOBOE YHUCIIO, pa30Bast CKOPOCT;

- YpaBHEHHE BOJIHBI;

- OZITHOMEpHOE BOJHOBOE YPaBHEHHUE;

- 3JIEKTPOMAarHUTHBIE BOJIHBI KaK CIEJICTBHS U3 ypaBHEHU MakcBea;
- IIKaNa 3JEKTPOMATrHUTHBIX BOJIH;

- CKOPOCTb, DHEPTUsl, HHTEHCUBHOCTb JIEKTPOMArHUTHOHN BOJIHBL;

- IJIOTHOCTH ITOTOKA SHEPTHH HIEKTPOMArHUTHOM BOJIHBIL, BEKTOp [loMHTHHTA.

28

WNurepdepenuus cera

PaccmaTtpuBaeMble BOIIPOCHI:

- KOTEPEHTHOCTh BOJIH;

- nHTepdepeHIs BOJH;

- CTOAYUC BOJIHBI,

- UHTep(EepEHINs CBETa;

- CXeMBI IOy YeHHUs HHTephepeHIMOHHON KapTiHBI (MeTox FOHra, 3epkana Openens, Ounpusma
Openens);

- uHTep(EepeHINs B TOHKUX TUICHKAX U B KIJIMHE;

- konbLa HeroToHa;

- uHTEpHEpPOMETpPBL, IPUMEHEHIE HHTEPEPECHIIHH.

29

Hudpakuus Openens

PaccmarpuBaembie BOIPOCHL:

- IIOHATHEC O I[I/I(bpaKL[I/II/I SJICKTPOMArdiMTHBIX BOJIH,
- CBAI3b NU(PaKIMU U UHTEPPEPEHIIUH;

- npuHuun ['rolirenca-dpenens;

- MeTox 30H dpenens;

- mudpakuus PpenHenst Ha NPOCTEHIIMX Mperpajax;
- 30HHAs IUTACTHHKA.

30

Hudpaxnus Opaynrodepa

PaccmarpuBaembie BOIPOCHL:

- nupaknus OpayHrodepa Ha OTHOW U ABYX IIEISX;

- U paKkINOHHAs PEIIeTKa,;

- mudpaknus peHTTEHOBCKUX JTy4el Ha KpUCTAUTHIECKOH peméTke, ycinosue Bynbda-bparra.

31

[Tonsipuzanus ceera

PaccmarprBaeMbie BOTIPOCHI:

- moJrsipu3anys, popMa U CTEICHb NOJSIPU3AIIH MOHOXPOMATHICCKHUX BOJH;
- MOJTyYeHHE U aHAIN3 JTMHEHHO-TIOISIPU30BAHHOTO CBETA, TIOJSIPOHIBI;

- 3akoH bprocrepa;

- 3aKk0H Maoca;

- IByJy4enperoMyIeHHE B KpUcTauiaX (ONTHIecKas aHU30TPOITHS);

- TIpUMEPHI IPUMEHEHUS TIOJISIPU3AIIAH.
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Jucnepcust, NOTJIOMEHHE U PACCESTHUE CBETA
PaccmarpuBaembie BOIIPOCHL:

- TUCTIEPCHUS CBETA;

- 3JIEKTPOHHAsI TEOPHsI JUCTIEPCHUU CBETA;

- BOJJHOBOH IaKeT;

- (hazoBast ¥ TpyNIIOBast CKOPOCTHU BOJIH;

- TIOTJIOIIEHHE M PACCESHHUE CBETA,;

- 3akoH byrepa-Jlambepra;

- 3aKOH Panes.

33

KopmyckynsipHO-BOJIHOBOU TyaJIu3M
PaccmarpuBaembie BOIIPOCHL:

- Napa/IoKChl KJIACCHYECKOH (DU3UKH;

- BHeIHUH GoTodddekT;

- ypaBHeHue DitHiuTeiHa 1uis poTodddekra;
- uMmIyssC (OTOHA;

- a¢ppext KomrroHa;

- IIaBJICHUE CBeTa, onbITH JIeOenena.

34

BosHOBBIE CBOMCTBA MUKPOYACTHI]

PaccMaTprBaeMble BOTIPOCHI:

- onbIThl JI3BUCCOHA U JI>kepMepa;

- runore3a ae bpoiins;

- MU(paKIus MUKPOYACTHIT;

- IpUHIMN HeonpeaeneHHocTH [ eiizeHOepra.

- BOJIHOBaAs (I)yHKL[I/IH, €€ CTAaTUCTUYECKHI CMBICT U YCJI0BUA, KOTOPBIM OHA JTOJKHA YJIOBJICTBOPATD,
- ypaBaenwue lIpenunrepa;

- ypaBHenwue lllpenunrepa aJist CTallMOHAPHBIX COCTOSIHUIL,

- IBIDKEHUE CBOOOHON MUKPOYACTHUIIBI.

35

MHKquaCTHHa B ITIOTCHIMAJIBHOM II0JIC

PaccmarpuBaembie BOIPOCHL:

- KBaHTOBAs YacTUIa B OECKOHEUHO ITyOOKOH OJHOMEpPHON MOTEHIMATBHOH sME;
- OZIHOMEPHBIH MOTEHIIUAIBLHBIN MTOPOT U bapbep;

- TYHHEJbHBIN 3 DeKT;

- KBaHTOBBbII TAPMOHUYECKUN OCLIAIIIATOP.

36

KBanToBas Teopus aroma Bojgopoaa

PaccmarprBaeMbie BOTIPOCHI:

- HOMIIUPUUECKHIE 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTPaXx;

- popmyna Bamemepa;

- onbITH Pesepdopraa mo paccessHuro anbda-gacTur;

- Teopus atoma Bojiopoaa 1o bopy;

- crarmoHapHoe ypaBHeHue llIpennarepa aiis atoma Bogopoa;
- YPOBHH SHEPTHH BOJOPOONOO0HOTO aTOMa.

37

OpOuTaIBHBIF MOMEHT

PaccmaTprBaemble BOIIPOCHL:

- oIepaTopbl (PU3NUECKUX BEJIINUNH;

- BOJIHOBBIC (DYHKIIMM U KBAHTOBBIE YUCIIA;

- IIpaBWJIa 0TOOPA /I KBAHTOBBIX IIEPEXO/I0B;

- onbIT llltepHa u I'epnaxa, runoresa o CuHE;

- cOOCTBEHHBII MOMEHT UMITYJIbCA 3JICKTPOHA;

- npuaiun [laynu;

- IPUHINI TOCTPOSHUS IEPHOANIECKOM TabInIa HIEMEHTOB.
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/1
38 |OcHOBBI CTaTUCTUYECKON (PUUKU
PaccmarpuBaembie BOIIPOCHL:
- MOJXO0]] KJIACCHYECKOI CTaTHCTHUECKOH (DU3UKH;
- MUKPOCOCTOSIHHSI 1 MAKPOCOCTOSIHUS;
- BBIPOXK/ICHHBIH M HEBBIPOXKICHHBIII ra3, yCIOBUE BBIPOKICHUS;
- KJIACCHYECKHUil HEBBIPOKICHHBIH Ta3;
- pactpeznenenne MakcBeia 10 CKOPOCTSM M SHEPTHSAM;
- CJISICTBUA U3 pactpeneseHns Makcsea.
39 |KBaHTOBBIC CTATUCTHKHU
PaccmarpuBaeMbIe BOIIPOCHL:
- QIIEMEHTHI KBAHTOBOW CTATHCTHKHU: (hDepMHUOHBI, GO30HBL;
- CAMMCTPUYHBIC 1 aHTUCUMMCETPUYHBIC BOJIHOBBIC (byHKLII/II/I;
- pynkuus pacnpenenenus ®epmu-/upaxa;
- 3Heprus Pepmuy;
- bynkuus pacnpenenenus bose-DitHiuTeiiHa;
- IpelebHBII epeXxol KBAHTOBBIX PACIIPEACICHHUIT B KIIACCHYCCKHE.
40 |KBaHTOBas TEOPHS TEIUIOBOTO H3TYICHHSI
PaccmarpuBaeMbIe BOIIPOCHL:
- TEIUIOBOE M3JTYYCHUE;
- a0COJIIOTHO YepHOE Teo;
- BBIBOJ] 3aKOHOB TEIUIOBOTO M3JIyUYEeHHsI Ha OCHOBE pactipeneneHust bo3e-DiHiTeiina;
- (opmyna [Tnanka u cnencreus u3 Hee (3akoHbl Kupxroda u Buna);
- 3akoH CredaHna-bonbumana.
41 |DneMeHTHl KBAaHTOBOI TEOPUH METAJJIOB
PaccmarprBaeMble BOIIPOCHL:
- 30HHAs TCOPHsI TBEPIBIX TEI;
- METaJUTBl, AUAIICKTPUKH, TOJTYIPOBOAHHUKY;
- KBAaHTOBAsl TEOPHS METAJLIOB, ICKTPHICCKHE CBOMCTBA TBEPIBIX TEll;
- 3aBUCUMOCTDb KOHIICHTpAIunu HOCHUTEJIEN 3apsaaa B METaJJIaX OT TEMIICPATYPhI;
- CBEPXIIPOBOJUMOCTE.
42 |®u3uka MoayrnpoBOJIHUKOB
PaccmarpuBaembie BOIPOCHL:
- coOCTBEHHAs IPOBOAMMOCTD MOJTYIIPOBOIHHUKOB, IEKTPOHBI U ABIPKH;
- IPUMECHas IPOBOAUMOCTb HOJIYIIPOBOJHUKOB;
- 3¢¢pext Xoa B MOIYIIPOBOTHUKAX;
- 3aBHCHMOCTb KOHILICHTPAIMH HOCHTEJICH 3apsia B HOJMYIPOBOJHUKAX OT TEMIICPATYPBI;
- paboTa BBIX0/1a, KOHTAKTHAsI Pa3HOCTh MOTECHIINAJIOB,;
- TCPMODJICKTPUYCCKUE ABJICHUSA,
- KOHTAKTHBIC ABJICHUA B IIOJIYIIPOBOJHHUKAX.
43 |OnTudeckue CBOWCTBA TBEPBIX TEl
PaccmarpuBaemble BOIPOCHL:
- BHyTpeHHHUH poTodhexT;
- a¢pdexr llrapka;
- a¢pexr 3eemana;
- OTOIIPOBOTUMOCTE;
- JFOMHHECLCHIIMS TBEPIBIX TEI;
- CBETOIMObI, HOTOPE3UCTOPHI, (POTOAIEMEHTHI, COJTHEUHbIE OaTapen.
44 |Jlazepbl U BOJIOKOHHAS ONTHUKA

PaccMaTprBaeMble BOTIPOCHI:
- CHOHTaHHOE W MHAYLHUPOBAHHOE M3Ty4CHHE;
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- HHBEPCHAs HACEJIEHHOCTb;

- ypaBHeHMs DHHINITEeHA I ABYXYPOBHEBOI CUCTEMBEI;
- 0COOEHHOCTH JIa3€PHOTO M3IyUYCHHUS;

- OCHOBHBIE THIIBI J1a3€POB U UX MPUMEHEHHUE;

- ONTUYECKHE BOJTHOBOJBI U ONTHYECKOE BOJIOKHO.

45

Snpo atoma. PaqnoakTUBHOCTD

PaccmarprBaeMbie BOTIPOCHI:

- COCTaB aTOMHOT'O fA1pa;

- XapaKTEpUCTUKU Spa: 3apsifl, Macca, SHEPTUS CBA3U HYKIIOHOB;
- U30TOIIBI, H300aphI, H30TOHEL,

- MOJ€CJIM aTOMHOTO fA/pa,

- paaAOaKTUBHOCTD,

= BUbI U 3aKOHBbI pa}lHO&KTI/IBHOFO I/I3J'Iy‘leHI/I§I.

46

SlnepHblie peakuuu

PaccmaTprBaemble BOTIPOCHI:

- ZICPHBIE PEaKINHU: PEaKLUs SAPEHOTO AETICHUs, IIeMTHAS SAePHast PeaKIHs;
- 3aKOHBI COXPaHEHHS B SICPHBIX PEaKINIX;

- JeNICHuE A7ep;

- peakIyst CHHTE3a aTOMHBIX SJ€p M TEPMOSIIEpHAs PEaKIus;

- (huznueckre OCHOBHI SIIEPHOM IHEPTETHUKH.

47

DneMeHTHI acTpOPHU3UKH U 3BoJoLUs BeenenHou

PaccmaTtpuBaeMble BOIIPOCHI:

- ICTOYHUKHA SHCPI'UU 3BE3 1! HpOTOHHLII\/II HKJT bere u APYTHUC AACPHBIC PCAKIINU B 3BE3/1aX;
- 9BOJIIOLHS 3BE3;

- YepHbIE ABIPHI;

- 3BoIONMs BeeneHHOM, TeMHast MaTepyst M TEMHAs SHEpTus Bo BeeeHHOIM.

48

3HeMCHTapHI)I€ YaCTUIIbI 1 q)YHI[aMeHTaJ'II)HI)Ie BSaHMOHGﬁCTBHﬂ
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHULL;

- 4aCTULlbl U AHTUYACTHLIL;

- KBapKHy, JIENTOHBI, YaCTULIbI — IEPEHOCYMKHU B3aUMOJICHCTBUN;

- Bu/ibl (DyHAaMEHTAIIBHBIX B3aMMO/ICHCTBHUH;

- TEOPHH B3aUMOCBSI3H (DyHIaMEHTAJILHBIX B3aMMOICHCTBHH.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlabopaTopHbie pabOThHI

/o

HanmenoBanme mabopaTopHbIX paboT / KpaTKoOe coiepKaHue

N3mepenne pu3nueckux BEITUINH

B pesyibrate BINOTHEHHS 1a00PAaTOPHON pabOTHI CTYIEHT MOJIYYHT MPAKTUUECKUE HABBIKH PAOOTHI C
OCHOBHBIMH IIPUHITUIIAMHU H3MEpEHHS (PU3NIECKUX BEITMINH U 00paOOTKON pe3ynbTaTOB U3MEPEHHUH
(hM3NIEeCKHUX BEITHMYHUH.

Kunemaruka u AWHAMHKA TOCTYIATCIIbHOTO U BPAIIAaTCIIbHOTO ABUKCHUA

B pesynbrare BeIMOTHEHHUS 1a00PaTOPHON pabOTHI CTYACHT OYET MOJIYIHUT MPAKTHIECKUE HABBIKU
MPOBEJICHUS KOJIMUECTBEHHBIX U3MEPEHUH 10 3aKOHOMEPHOCTSAM KMHEMATHUKH MOCTYIATEILHOTO U
BpalllaTeIbHOr0 ABMKCHUS; TUHAMUKE BPAILATEIbHOTO ABMXKEHUS, UCTIOb3YsI MOHSATUS MOMEHTA CUJIbL;
MOMEHTa HHEPLIMU; MOMEHTA UMITyJIbca, Teopemoi [lITeitnepa, OCHOBHBIM 3aKOHOM THHAMUKU
BpAaIlaTEIbHOTO JBUKECHHS
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Mexannueckue KojieOanus

B pe3ynLTaTe BBITTIOJIHCHUA na60paTopH017I paGOTLI CTyHeHT HOJ'Iy‘II/IT HpaKTI/I‘IeCKI/Ie HaBBbIKHU HpOBeZ[eHI/IH
KOJIMYCCTBCHHBIX H3MepeHI/Iﬁ FapMOHI/I‘IeCKI/IX MCEXAaHUYCCKUX KOJ'IC6aHPII7[, KOﬂe6aHI/IHM MAasITHUKOB
(cBOOOIHBIE HE3aTyXalOUIKe, CBOOOIHBIC 3aTyXalolIHe, BEIHYK/ICHHBIE KOJIeOaHus)

YPaBHeHI/Ie COCTOsSHHA UOCAJIBHOTO Ira3a. I/I30np0ueccm

B pesynbpTaTe BBIIOTHEHHS 1a00paTOPHON pabOTHI CTYyJEHT OyIeT IMOIyYUT IPaKTHYSCKUE HaBBIKH
NPOBENICHUSI KOJIMYECTBECHHBIX H3MEPEHHM 110 YPaBHEHHIO COCTOSHUS ATt OOPaTHUMBIX ¥ HEOOpaTUMBIX
IPOLIECCOB, MCIOJIB3YS 3aKOH ABOTI'aIp0; COCTOSIHUIO HICAIBHOTO Ta3a, B YaCTHOCTH, I H30XOPHOTO,
n300apHOTO, U30TEPMHUIECKOTO, H30HTPONHHHOTO (a1nabaTHOTO) MPOIECCOB

DnekTpuueckoe noje B BakyyMme. 3akoH Kynona. Hupkynsius v oTOK HapsKEHHOCTH

OJICKTPHUICCKOI'O I10JIA. :‘)HGKTpI/I‘IeCKOC I10JI€ B TUDJICKTPHUKE

B pesynbraTe BBITONTHEHUS T1a00pAaTOPHO# pabOThI CTYJACHT OYAET MOYYUT NMPAKTHYCCKHE HABBIKH
MIPOBEICHNUS KOJIMYECTBEHHBIX U3MEpeHNuit 1o 3akoHy KynoHa, paccuuThIBaTh HANPSKEHHOCTD
ANIEKTPOCTATHYECKOTO MOJISA, HCIONB3YsI rpaduYecKue NpeCTaBICHUS - CHIIOBBIC JIMHUH U
SKBHITOTEHIINATHHBIC TOBEPXHOCTH - U IIPUHIIUI CYIEPIO3UIINHI; PACCMATPUBACTCS U PACCUUTHIBACTCS
HaNPSHKEHHOCTH SJICKTPHUYECKOTO OIS TUTIONST; TI0 AIEKTPOEMKOCTSM IIPOBOJTHUKOB U KOHIICHCATOPOB,
SHEPTHUH 3apsHKCHHOTO KOHACHCATOPA; IO pacdeTy AICKTPUICCKHX [IeTei Ha OCHOBE 3aKOHOB OMa U
Jxoynsa-Jlenua

SJIGKTpI/ILICCKI/Ie KoJIe0aHuUs: CBO60I[HLIC " 3aTyXaronue KoJIEOaHHS B QJICKTPHICCKOM
KoJIe0aTEIbHOM KOHTYPC, BbIHYKACHHBIC KoJIeOaHHs B QJICKTPHUICCKOM KoJIe0aTeIbHOM
KOHTYPC, pC30HaHC

B pesynbraTe BhINONHEHHMS J1AOOPATOPHOIT pabOTHI CTYAEHT MOJIYYUT NPAKTHYECKUE HABBIKH IIPOBEACHHS
KOJINYECTBEHHBIX M3MEPEHHH M0 TAPMOHIUYECKUM KOJIeOaHUAM B 3JIEKTPUYECKOM KOHTYpE, peras
ypaBHEHHE KoJeOaHNI 1 UCTIONB3YsI MOHATHS aMILUTUTYIbI, YaCTOTHI U (ha3bl KOIeOaHUH, SHEPTUU
konebGannii. PaccmarpuBatoTes cBOOOIHBIE He3aTyXarolHe, CBOOOIHBIE 3aTyXaloIIne

WNurepdepennus creta. Judpaxnus ceera. udpakius cBeTa Ha NEPUOIUYECKUX
CTPYKTypax

B pesynbrare BEIIOTHEHHUS 1aO0OPaTOPHOI paboThI CTYIEHT MOTyYaeT MPaKTHUECKHUEe HaBBIKH TPOBEACHUS
KOJIMYECTBEHHBIX NU3MEPEHNUH 110 UHTEP(PEPEHIINH, XapaKTePUCTHUKaM KOT€PEHTHBIX BOJIH; 110 nudpakuny,
UCIIONIb30BaHMIO NpuHLMNa [ toiirenca-DOpeners, meroaa 3ou Openens, nudpakuus Openernst Ha
nmpocTeimux nperpagax, udpakuus Opayrarodepa Ha OTHON U ABYX MIETAX, TUPPAKITHOHHON PEIICTKE;
IO MOJIAPU3ALINY, UCIIONb3Ysl 3aKOHBI bptocTepa u Manioca Ha IpuMepe ONTHYECKHX CXEM, COJIEpKaINX
MOJIIPOUIBI

[Monspuzanus ceeta. 3akoHbl bptocrepa nu Maitoca

B PE3yJIbTATC BBINIOJTHCHUSA na60paTopH0171 pa6OTLI CTYACHT NOJYYa€T NPAKTUYCCKNUEC HABBIKU ITPOBCACHUS
KOJIMYCCTBCHHBIX I/I3Mep€HI/Iﬁ XapaKTCPUCTHUK MOJAPU30BAHHOI'O CBETA,; IIPUMEHCHHIO 3AaKOHOB Bp}OCTepa H
Mantoca Ha MpUMEPE UCIOJIB30BAHUA ONITHYCCKUX CXEM, COACPKAIUX TTOJIAPOUIBI.

KopnyckymnsipHo-BonHOBO# ayanusM. Buenrnuii poroaddext

B pesynbrare BeIMOTHEHHUS 1a00PaTOPHOH pabOThI CTYACHT MOMyYaeT MPAKTUIECKUE HABBIKH MTPOBEICHUS
KOJINYECTBEHHBIX M3MEPEHHIT 10 3aKOHaM BHenrHero (poTodddexra, ypaBHeHHIO DIHINTElHa,
XapaKTepuCcTUKaM (pOoTOHA
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KBanToBas Teopus TerioBoro uznydenus. 3akonsl Kupxroda, Credana-bonasiimana,
cMmenienus Buna. popmyna [lnanka u cienctsus u3 Hee

B pesynbrare BeIMOTHEHHS 1a00paTOPHON pabOThI CTYACHT MOMyYaeT MPAKTUIECKUE HABBIKH ITPOBEICHUS
KOJIMYECCTBCHHBIX H3MepeHHﬁ IO CIICKTPAJIbHBIM XapPAKTEPUCTUKAM TCIIJIOBOTO U3JIYYCHUS, UCIIOJIB3Y I
3akoHsl Kupxroda, Credana-bonbiimana 1 3aKoHBI cMenieHHs BrHa U1 cepbIx Tel 1 abCOMOTHO YepHOe
TEJ0; TO3HAKOMHTCS C HCIoJIb30BanueM (opmyisl [Lnanka

11

®dusnka moynpoBoHUKOB. D dekT Xoiia B MOJIyITPOBOIHUKAX. 3aBUCUMOCTh
KOHIIEHTpAllMu HOCUTEJEH 3apsja B MOIYIIPOBOAHUKAX OT TeMieparypsl. PaboTa
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

BbIXO/lda, KOHTAKTHAA pa3HOCTh IMOTCHIHNAJIOB

B pesyinbTate BINOIHEHNS 1a00paTOPHON pabOTHI CTYIEHT MOJMyYaeT MPAKTHYECKUE HABBIKU IIPOBEICHHMS
KOJINYECTBEHHBIX U3MEPEHUH NeHCTBUS MarHUTHOTO HOJISI HA ABMKYIIHUECS 3apsA/bl U [TOTy4aeT HaBbIKU
MPOBECHUS KOJIMUECTBEHHBIX U3MepeHnH 1o addekty Xoma
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®u3rKa MoynpoBOIHUKOB. M3yueHne TemmnepaTypHOil 3aBUCUMOCTH 3JIEKTPHUUECKOTO

COIIPOTUBJICHUS IMOJTYIIPOBOJHUKOB U MCTAJIJIOB

B pesynbrate BeIOTHEHHS 1a00paTOPHOI pabOTHI CTYJEHT MOMYyYaeT MPAKTHUECKAE HABBIKU IPOBEICHUS
KOJIMYECTBECHHBIX U3MEPEHNUI TEMIIEpaTypHBIX 3aBHCUMOCTEH CONPOTHUBIICHUH TTOJyTTPOBOIHUKOB U
METAJUIOB M GU3UIECKUM MEXaHU3MOM (POPMUPOBAHUS UX COIPOTHBIICHUS
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DJIEeMEHTHI KBAHTOBOW TE€OPUU METAJIIOB

B pe3ynbrate BRINOIHEHUS Ta00PaTOPHOI pabOTHI CTYJICHT MOIyYaeT MPAKTHYCCKUE HABBIKH MTPOBEACHUS
KOJIMYECTBEHHBIX U3MEPEHUI 110 KBAHTOBOW TEOPUH METAIJIOB, OCHOBaM 30HHOU TE€OPUHU TBEPBIX TeE,
3JIEKTPUUCCKUM CBOMCTBAM TBEPBIX TEJ, IBJICHUEM BHYTPEHHETO (OTOIICKTPUICCKOro 3ddekra B
3aMMparouIeM CJoe€.
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KBanToBas Teopus aroma Bojgopoaa

B pesynbTate BEIOTHEHHS 1a00pAaTOPHOH pabOTHI CTYJCHT MOMYYaeT MPAKTHUECKAE HABBIKU TPOBEICHUS
KOJIMYECTBCHHBIX N3MEPEHMI B aTOMHBIX CIEKTPAX U IOJIy9IaeT HaBBIKU NTPOBEICHUS KOINIECTBEHHbIX
M3MEpEHUH ypOBHEH 3HEPTHU BOAOPOIONOA0OHOTO aToMa

15

KBanTosas TCOPHUA aTOMa BOAOPOaa

B pesynbraTe BHITONHEHU TJa00PATOPHOI pabOThI CTYJCHT MOJIYyYaeT NPAKTHYCCKUE HABBIKH MTPOBEACHUS
KOJIMYECTBEHHBIX U3MEPEHUI MOIeT aToMa bopa 1 momy4yaet HaBbIKM MPOBEACHHS KOJMUECTBEHHBIX
HU3MEPEHUI SHEPTUU AUCKPETHBIX MEPEX0/I0B, pacueToB mo hopmyie bamsmepa

16

Snpo atoma. SnepHble peakiuu
B pe3ynbrarte BRINOTHEHUS Ta00paTOPHOI pabOTHI CTYICHT MOTyYaeT MPaKTHYSCKUE HABBIKH MTPOBEACHUS
KOJIMYECTBCHHBIX I/ISMepeHI/Iﬁ B SIZICPHBIX PCAKIHAX

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

duznueckre BEITUINHEI

B pesynbTaTte BBITOTHEHHS NPAKTHIECKOTO 3aIaHNs CTY/ICHT ITOJy4aeT HaBBIKM U YMEHHMS PEICHHUS 3a1a4
MPaBHIBLHOTO OKPYTJICHUS 1 00pabOTKH Pe3yJIbTaTOB U3MEPEHUH (PH3HMUECKHUX BEJIMUUH, paboTe co
CKaJIIPHBIMH ¥ BEKTOPHBIMHU (PU3NYECKUMH BEITMUMHAMM, UCIIOIB30BAHUS ITPOU3BOIHBIX U HHTETPAJIOB MPH
paboTe ¢ PU3NIECKUMHU BETHIHMHAMH.

Kunematuka NOCTYHNATCIBbHOI'O U BPAlIaTCIILHOTO JIBUKCHU A
B pe3ynbrare BbINOIHEHHS IPAKTUYECKOIO 3aJaHUS CTYAECHT 110JIy4aeT HaBbIKU U YMEHUS PELICHUS 3a1a4
0 KMHEMATHUKE MOCTYIIATCJIbHOIO M BPAIATCIbHOTO IBUKCHUS

3aKOH COXpaHEHUs UMITYJIbCa

B PE3YyJbTATC BBIMIOJIHEHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT NOJY4YaeT Ha KOHKPETHBIX IPUMEPAX HABBIKA
1 YMCHUSA pa3pa6aTLIBaTb AJITOPUTM U HAXOJUTH PCIICHUEC 3a/1av 10 3aKOHAM HI)IOTOHa, 3aKOHY
BCEMUPHOT'O TATOTCHHS, 3aKOHAM TPCHUS.

3akoH COXpPAaHCHUA MEXaHUYeCKOMH OHEPIruun
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3aJaHUs CTYIEHT I0JIy4aeT HaBbIKA U YMEHUS PELIEHUs 3a1a4
10 YPaBHEHMSM HelpepbIiBHOCTU U bepHynu.

I[I/IHaMI/IKa BpalaTCJIbHOI0 ABUIKCHUSA

B PE3yJbTATC BBIMIOJIHEHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT MOJIYYacT HABbIKU U YMCHUS PCIICHUA 3a1a4
MO0 AUHAMHUKE BpallaTCJIbHOI'O0 ABUIKCHUS, UCIIOJIb3Y NOHATHA MOMCEHTA CHUJIbI; MOMCHTA MHCPLINHU,
MOMCHTA UMILYJIbCa, TCOPEMY I_I_ITeﬁHepa, OCHOBHOM 3aKOH JAWHAMUKU BPpAIATCJILHOT'O IBUKCHMS, 3aKOH
COXpaHCHHI MOMCHTA UMITYyJIbCa
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Mexannueckue KojieOanus

B pe3ynLTaTe BBITIOJIHCHUA HpaKTI/I‘IeCKOFO 3aaHus CTy[[eHT HonyqaeT HaBBIKU U yMeHI/IH peHIeHI/IH 3aaa4
110 FapMOHI/I‘{eCKI/IM MCXaHHUYCCKUM KOﬂe6aHI/I${M, MasATHHUKaAM, pemaﬁ ypaBHeHI/Ie KOJ'IC6aHHfI nu I/ICHO.]'H)?)yH
TIOHSTHUS aMIUTUTYJIbI, YACTOTHI U (ha3bl KonebaHuii, SHepruu Kosnedanuil. PaccmatpuBaroTcsi cBOOOIHBIC
He3aTyxa}01uHe nu 3aTyxa}omHe KOHCGaHI/IH

YpaBHEHHE COCTOSHUS UAeanbHOTOo ra3za. M3onporeccel. bapomerpudeckas ¢popmyiia
Bbonbimana

B pe3ym>TaTe BBITIOJIHCHUA HpaKTI/I‘IeCKOFO 3aJaHUus CTyI[CHT HonyqaeT HaBBIKHU U yMeHI/IH peH.ICHI/I}I 3a1a4
10 YPaBHEHUIO COCTOSHUS IS 00PaTUMBIX U HEOOpaTUMBIX mporieccoB. CTYACHT YIUTCS Ha KOHKPETHBIX
mprMepax pa3padaTbiBaTh ATOPUTM M HAXOIUTH PEIICHHE 33134 110 YPaBHEHHIO COCTOSIHUS UI€ATEHOTO
rasa, B 4aCTHOCTHU, AJIs1 U30XOPHOTO, I/1306apHOFO, HU30TCPMHUICCKOTO, H303HTpOHI/II>‘IHOFO (aI[I/Ia6aTHOFO)
MIPOLIECCOB U OOBEAMHSIIONIETO MOJUTPOITHOTO mporiecca. [lomyuaeT HaBbIK PEIICHUS 3312 110 pacyeTy
CTaTUCTUYCCKUX XapaKTCPUCTHUK ra3a 1o pacnpeacjiCcHnuro EOJ’II)IIMaHa

HepBoe H BTOpPOC HadaJila TCPMOJUHAMUKHU

B pesynbTaTte BBIOTHEHHS NPAKTHIECKOTO 3aIaHNS CTYICHT MOJyYaeT HaBBIKM M YMCHHUS PEIICHHUS 3a1ad
TI0 pacueTy BHYTPEHHEH SHEPTUH Ta3a U €€ N3MEHEHHIO, HavyanaM TepMOJMHAMUK, ypaBHeHUIO Maiiepa;
paccMaTpuBaroTCs 3aKOHOMEPHOCTH anabaTHOTO MPOLIECcca; paCCYUTHIBACTCS] N3MEHEHHE SHTPOITHH B
Pa3HBIX Iponeccax u KO3 QUIIMEHT MOJIE3HOTO NeHCTBU

DneKTpuyeckoe 1nojie B Bakyyme. 3akoH Kynona

B PE3YJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJTYYacT HAaBbIKU U YMCHU Ha KOHKPECTHBIX
IpHUMepax pemaTh 3aaui 1o 3akoHy KynoHa, pacCUNTBIBaTh HAIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJI,
HCIIOJIb3Ys I‘pa(bI/I‘ICCKI/Ie MMpEeACTABJICHUA - CWJIOBBIC JIMHUU U DKBUIIOTCHIIUAJIBHBIC TOBEPXHOCTHU - U
MIPUHIUII CYNIEPIIO3ULIUN
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Teopema I'aycca. [ToreHnnan

B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYacT HABBIKU U YMCHUS OIIPCACITICHUSA
HaHp;DKCHHOCTeﬁ SJICKTPUYCCKOT'O OJIA PA3JIUIHBIX HOBerHOCTGﬁ C [IOMOIIBIO TCOPEMbI Faycca, pacueTa
MOTCHIHAJIAa DJICKTPOCTATUYCCKOTO MOJIA B pa3JIMIHbIX KOH(bHpraHHﬂX

11

I[I/I3J'ICKTpI/IKI/I U MPOBOAHUKHU B JJICKTPUYCCKOM I10JIC

B pe3synbrare BRINOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYIEHT MTOJy4aeT HaBBIKM M YMEHUS PEIIeHUs 3a/1a4
0 PAacYETy MEKTPUUECKOTO OIS JUIOJIS, TEKTPHUECKUX MOJIeH B AMINEKTPHUKAX, pacuéTy
NIEKTPOEMKOCTEH MTPOBOTHIKOB M KOHACHCATOPOB, SHEPTHH 3apsDKEHHOTO MIPOBOIHUKA, KOHASHCATOpa

12

[TocTostHHBIN TOK

B pesynbraTe BBINIOTHEHHS TPAKTHIECKOTO 3a/IaHUS CTY/ICHT ITOJIy4aeT HABBIKM M YMEHUsI PELIeHHS 3a/1a4
pacdeTy 3JIEeKTpUIECKUX IIeNel Ha OCHOBE 3aKOHOB OMa ISt OTHOPOAHOTO M HEOHOPOAHOI'O YYaCTKOB
nenu, Jxoyist-JleHna, a Takxke npasui Kupxroda
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MaruuTtHoe noJje B BAaKyyMC 1 BCUICCTBC

B PE3YIBTATE BBIMTOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYACHT IOJTYyYacT HABBIKU U YMCHUS IIPUMCHCHU A
3akoHOB bro-Casapa-Jlammaca u Ammiepa, a Taxoke crsl JIopeHIia 11 pac4eToB XapaKTepHUCTHK
MarHUTHBIX TI0JICH 1 TpaeKTOpI/II\/’I 1 XapaKTECPUCTUK ABMKCHUA 3aPAKCHHBIX YaCTUIl B MATHUTHOM I10JIC,
TaKXKe PelIeHNs 3aa4 110 UCIOIb30BAHNIO OHATHH MarHUTHOTO MOTOKA ¥ HUPKYJISALUU MAarHUTHOTO OIS
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DNeKTpOMarHuTHast MHAYKIUS. DIEKTPUUECKUE KoJieOaHus

B pesynbrare BRIOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT MTOJyYaeT HABBIKM M YMCHUS PEIICHUS 3a/1a4
0 3aKOHAM WHIYKIMH U caMOMHAYKIuU Dapajes, rapMOHUYECKUM KOJICOAHHUSIM B JICKTPAICCKOM
KOHTYpE, pelliasi ypaBHeHHE KOJeOaHU 1 UCTIONB3Y s MTOHITHS aMITUTYIbI, 9aCTOTHI U (pa3bl KOJIeOaHMIA,
SHEpPruM KoJiebanmii. PaccmaTpuBaroTcst CBOOOJHBIC HE3ATyXaIOIUe, CBOOOTHBIE 3aTyXaloIIHe,
BBIHy)K)IeHHBIe KOJ'[e6aHI/IH, SIBJICHUC pe30Hcha

15

OnexkTpoMarHuTHas BojHa. IHTepdepeHnus ceta
B PE3yJbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUsl CTYyJCHT GyHCT MOJy4YacT HaBbIKU U YMCHUA paGOTI)I C
XapaKTCPUCTUKAMU JJICKTPOMAIHUTHBIX BOJIH U MMOJYYUT HABBIKU BBIMUCJICHUSA CKOPOCTH, DHEPIUHU,
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

HMHTCHCHUBHOCTH BHCKTPOMaFHHTHOﬁ BOJIHBIL, ITOJYYUT NPAKTUICCKUE HABBIKU PEHICHUS 3a4a4 110
I/IHTep(l)epeHLII/II/I 1 XapaKTEpHUCTUKAM KOI'CPECHTHLIX BOJIH.
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Hudpaxus ceeta. Audpakiius cBera Ha IEpUOAUYECKUX CTpYKTypax. [lonspuszamms

cBeTa. 3akoHbl bproctepa u Mamtoca. [lornomnienue cseta

B pesynbrare BHINOTHEHUS NMPAKTHUECKOTO 3aJaHUS CTYIEHT MOJy4yaeT HaBBIKU M YMEHUS PEIIeHUs 3a1a4
1o AupaKIyy, UCIIONB30BaHmI0 puHIa [ torrenca-Openens, Metona 30H OpeHerns, muppakuns
OpeHens Ha IPOCTEHIINX Mperpanax, audpakius OpayHrodepa Ha OJHOI U ABYX MIETIAX,
TU(PPaKINOHHON pelIeTKe, MOSIPH3aIiy, HCIOIb3Ys 3aKOHBI bproctepa 1 Mamoca Ha mpuMmepe
ONTHYECKUX CXEM, COAEPKALINX MOIIPOUIBI, a TAKKE PElIasi pacueTHBIE 3a/1a4H Ha MOTJIONICHUE CBETA
TP IIPOXOKIACHUNU CPE]
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KopnyckynsipHo-BotHOBOM nyanu3Mm. BaemHuit hotosaddekt. Dddext Komnrona.

JlaBleHHe cBeTa

B PE3YJIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IMOJTYyYacT HAaBbIKU U YMCHUS PCIICHUSA
pacyeTHbIX 3a/a4 110 3aKOHaM BHeIHero (poTodddekra, ypaBHEHHIO DIHIITEeHHA, XapaKTepUCTUKAM
(otona
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Kopmyckynspao-BonHoBo# nyanusM. Baemnwuii poroaddexr. Idhdexr Komnrona.

JlaBieHue ceta
B pe3yinbTaTte BHIMOTHEHHS TPAKTHISCKOTO 3a/IaHUs CTY/ICHT MMOJIYYaeT HABBIKU U YMEHUSI PELICHUSI
pacueTHbIX 3a1a4 1o 3¢ dexty Komnrona; q1aBneHuio cBeTa

19

BonHoBbie cBoiicTBa MukpoyacTtuil. Bonnsl e bpoiis. [IpuHiun HeonpeaeaeHHOCTH

I'eitzenbepra
B PE3YJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT IMOJIYYacT HAaBbIKU U YMCHUS PCIICHUSA
PacCHUCTHBIX 3a/1a4 1O BOJITHOBBIM CBOMCTBaM MUKPOYACTHULl, UCIIOJB3YS I'MIIOTE3Y JC BpOfIH?[

20

BonHoBbIe cBOMcTBa MUKpoyacTull. BonHsl ge bpoits. [IpuHunn HeonpeaereHHOCTH

I'eitzenbepra
B PEIYJIBbTATE BBINIOJTHEHUA NPAKTUYCCKOTO 3aJaHUs CTYJACHT IMOJTYyYacT HABBIKU 1 YMCHUS PCIICHUSA
pacyeTHBIX 3aja4 M0 MPUMEHEHUIO PUHITUIA HeonpeieneHHocTe [ eizenbepra
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YPaBHeHI/IC LHpe):[I/IHrepa AJI1 CTallUOHAapHBIX cocrosgauii. KBantoBas JaCTula B

0eCcKOHEeUHO I'TyOOKOH OJJHOMEpPHOM MoTeHIHaIbHOM siMe. TyHHenbHbIH 3 dexT

B PE3YyJIbTATC BBIMIOJIHEHHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYaCeT Ha KOHKPETHBIX IPUMEpPAX HABBIKU
1 YMCHHS paCCMATPUBATH BBIBOJBI U3 peH.IeHI/Iﬁ CTallUOHAPHOT'O YPABHCHUA ]_Hpez[I/IHrepa: OCCKOHEYHO
rny601<a;[ NOTCHIHMAJIbHAaA AMa
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VYpasuenue Hlpeaunrepa aisi cTalMOHAPHBIX COCTOSIHMIA. KBaHTOBas yacTuia B
06ecKOHEeuHO ITyOOKOH OJJHOMEPHOM MoTeHIHaIbHOM siMe. TyHHenbHbIH 3 dexT

B PE3YIBTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYJCHT IMOJTYyYacT Ha KOHKPETHBIX ITPUMEpPax HaBbIKH
1 YMEHHUS pPacCMaTpUBaTh BbIBOJbI U3 PELICHUN CTallMOHApHOro ypaBHeHus [llpenunrepa: noTeHIMAIBHBIX
OGapbepoB
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VYpasuenue [Ipegunrepa ajisi cTalmoOHapHBIX COCTOSIHUMNA. KBaHTOBas yacTuia B

0eCKOHEYHO MTyOOKON OJJHOMEPHOM MOoTeHIHaIbHOU siMe. TyHHeNnbHbIN 3P dexT

B PE3YyJbTATC BBIMIOJIHEHHUSA NPAKTUYCCKOT'O 3aJaHUs CTY ICHT NOJY4Ya€T Ha KOHKPETHBIX IPUMEPAX HABBIKA
U YMEHHS paccMaTpUBaTh BBIBOJBI U3 PEIIEHUH CTallMOHAapHOTo ypaBHeHus LlIpeaunrepa:
BO[IOpO,HOHO,HO6HOFO aTomMa
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[Mpunnun ITaynu. OcHoBbI cTaTHcTHYECKOH pusnku. Pacnpenenenne Makcpesuia mo
CKOPOCTSIM Y DHEPTUsIM

B PE3YIBTATE BBIMTOJTHEHUA NPAKTHUYCCKOTO 3aJaHUA CTYACHT IOJTYYacT Ha KOHKPETHBIX IPUMEpax HaBbIKH
Y yMEHUS pellaTh 3aJa4H ONPEeICHUS] aTOMHOU CTPYKTYPBI, UCIOJIb3YsI KBAHTOBBIE YHCJIa, PABHIIA
0T6opa JUT KBAHTOBBIX MIEPEXOA0B; IPUHIIAIL Haynn
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
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[Mpunnun [Taynu. OcHoBEI cTaTHCTHYECKOH Qu3uku. Pacnpenenenne Makcseria o

CKOPOCTAM H SHCPIUsAM
B PE3YyJbTATC BBIMMOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT MOJTYYacT Ha KOHKPETHBIX MPpUMEpPax HaBbIKN
1 YMCHHS pelIaTh CTATUCTUYCCKUC 3a/la4u Ha OCHOBE paClpeaACICHUA Makcsenna

26

Oyukiusa pacnpenenenus @epmu-Aupaka. yuxkuus pacnpeaenenus boze-OitHTelHa.

KBanToBas Teopus TEMIOBOIO U3JIyUYEHUS

B pesynbrate BBINOTHEHHUA NPAKTHIECKOTO 3a/IaHUS CTYJCHT MTOJIy4aeT Ha KOHKPETHBIX IIPUMEPAX HABBIKH
W YMEHHS PelIaTh CTATUCTHYECKIE 3aadi Ha OCHOBE pacnperneneHuil (cratructuk) epmu-upaka u bose-
OiHIITElHA

27

®yukiusa pacnpenenenus @epmu-Aupaka. ynxkuus pacnpeaenenus boze-OitHTelHa.

KBantoBas TCOpHs TCIUIOBOTO U3JIIYUCHUS

B pesynbraTe BBIMONHEHHS IPAKTUIECKOTO 3a1aHMs CTYICHT HOIy4aeT Ha KOHKPETHBIX IpUMepax HaBBIKU
Y YMEHUS peliaTh 3a7a4u, ucnonb3yst 3akoHbl Kupxroga, Credana-bonpiiMana u 3akoHbl cMenenns Buna
JUISL CEPBIX Tl U a0COTIOTHO YePHOE TeJl0; MO3HAKOMUTCS ¢ HCIOIb30BaHueM (hopMmydsl [1nanka

28

®u3rKa METaIJIOB U MOIYNPOBOIHUKOB

B PE3yJbTATC BBIMMOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYaCeT Ha KOHKPETHBIX IMPUMEPAX HABBIKA
1 YMCHHS paCCUYUTBIBATH KOJIMYCCTBCHHBIC XapaKTCPHUCTUKHU ITPOBOAUMOCTH MECTAJJIOB, COOCTBEHHON 1
HpHMeCHOﬁ MIPOBOAUMOCTH IMOJTYHIPOBOJAHUKOB, IIPEACTABIIAA PC3YJIbTAThI TAKKC Fpa(i)I/I‘ICCKI/I

29

dusnka MeTaajaoB U IMOJIYITPOBOJIHUKOB

B pesynbraTe BBIMONHEHUS MPAKTUYECKOT0 3a1aHMUs CTYICHT MOIy4aeT Ha KOHKPETHBIX IPUMepax HaBBIKU
U YMEHHMS peuIaTh 3a7a4yil 10 3aBUCHMOCTH KOHIICHTpALlUU HOCUTENEH 3aps/ia B OJYNIPOBOJAHUKAX OT
temrepaTypsl; 3pdexty Xoina; pabote BbIX0/a, KOHTAKTHOI Pa3HOCTH MOTEHIINAIOB

30

OnTHyeckue cBoMcTBa TBEPABIX Tel. JIazepsl

B PE3YyJbTATC BBINIOJIHCHHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYaCeT Ha KOHKPETHBIX IPUMEpPax HaBbIKU
1 YMCHHS paCCHUUTBIBATH ONITUYCCKNUEC XapAaKTCPUCTUKHN TBEPAbIX TECJI, 4 TAKIKE PCIIATh 3aJa4n
OIpCACIICHUSA CBOICTB JIa3C€pPHOT0 U3JTyUCHUS

31

SAnepHble peakiuu. Peakiuu siiepHOro AejIeHus U CUHTE3a aTOMHBIX sIIED,
TEPMOSIIEPHAsl PEAKIUS

B PE3YIbTATE BBIMIOJTHEHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT MOJTYYacT Ha KOHKPETHBIX MPUMEpPax HaBbIKN
1 YMCHHS aHAJIM3UPOBATH COCTAB ATOMHOI'O SApa, OIIPEALIIAs €0 XapaKTECPUCTUKU: 3apsa/l, MacCa, SHEPIUd
CBA3U HYKJIOHOB, IPUMCEHSATHL Ha IPAKTHUKE IMOHATHSA U30TOIIOB, U30TOHOB, H306ap

32

S nepHble peakuuu. Peakuuu siiepHOro AeNeHUs U CHHTE3a aTOMHBIX s1ep,
TEpMOsICpHAs peaKius

B PE3YIBTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYACHT IMOJTYYacT Ha KOHKPETHBIX IMTPUMEpPax HaBbIKH
N YMCHHS pCIIaTh 3aJa4r Ha 3aKOH PaJIOAKTUBHOI'O U3JIYYCHU, pa3indaTh pEaKIuu ACJICHUA U CHHTE3a

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrositensHoi paboTh

[ToaroToBka K 1a00paTOpPHBIM paboTaM

IIoarororka k MPaKTUICCKUM 3aHATUAM

PaboTa ¢ neKIMoHHBIM MaTepUaIoM

Pabora c nuteparypoit

IToaroroBka k IpOMEKYTOYHOMN aTTECTALIUHU.

| O Bl W] N

[ToaroroBka K TeKy1eMy KOHTPOJIIO.




5. IlepeueHp wu3MaHMN, KOTOPBIE PEKOMEHIYETCS MCIOJIB30BAThH

OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

pu

Ne
/a

bubnuorpaduaeckoe
OIHCaHUE

Mecto noctyna

1

®dwusuKa: KOHCIIEKT
JEKIHiA 110 001Ien
¢du3uKe A7 CTy 1. criel.
NYUT, UCYTD, NDD,
WUTTOII, UKB u
BEUEpHEro (aKyJIbTeTa.
4.1/ C.M. Kokus;
MUUT. Kad. ®usnka-
2.M.: MUHNT, 2010. -

244 c. : wi. - bubmuorp.:

c. 3.

http://library.miit.ru/bookscatalog/upos/03-19701.pdf (nata
obpamienus: 28.03.2025). TekcT: 3MeKTPOHHBIN.

®dwusunka: yued. mocodue
JUTSI CTYJI. CTICIl. U Harp.
NYUT, UTTCY,
HIICC, UDD,
BedyepHero (GakynbTeTa.
Y.2. KoHCcieKT NeKumii /
C. M. Kokun, B. A.
Huxknrenko; MUNT.
Kad. ®uzuka.M.:
MUWUUT, 2013.-178c.:
a-ui. - bubnwuorp.: c.
173.

http://library.miit.ru/bookscatalog/upos/14-47.pdf (nara
oOpamenus: 28.03.2025). TekcT: 3eKTPOHHBIH.

®u3nKa: KOHCIIEKT
JIEKIMHU IS CTY. CHEL.
u Harp. UYUT,
UTTCY, UTICC, UDD,
Beuepuero ¢-ta. 4.3 /
C. M. Koxkum, B. A.
Huxkurenko; MUNT.
Ka¢. ®duznka.M.:
PYT(MUUT), 2017. -
256 c. : a-um. -
bubnuorp.: c. 255.

http://library.miit.ru/bookscatalog/metod/DC-234.pdf (zata
obpamenus: 28.03.2025). TekcT: 3MeKTPOHHBIH.

Tpodumosna, T. U.
PykoBoacTBo k
pELIEHUIO 3a/1a4 110
busnke : y9eOHUK IS
By3oB / T. W.

https://urait.ru/bcode/559650 (narta obpamenus: 28.03.2025).

TekcT: 31eKTPOHHBIH.




Tpodumona. — 3-¢
U3, UCTIP. U JOM. —
Mocksa : 3narenscTBo
FOpaiit, 2025. — 265 c.
— (Bwicmee
obpazopanue). — ISBN
978-5-9916-3429-8.

®usuka. Pyccko-
KUTAlCKUU CIIOBAPb.
Pu3nYeCcKUue TEPMHUHBL:
s cryn. cneu. UYLT,
UTTCY, UTICC / T. C.
Kynu-3aze, 3. H.
Mammammm, C. M.
Kokun; MUUT. Kad.
®usuka. - M.: PYT
(MHUT), 2022. - 46 c. -
b. o.

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (mara
obpamienus: 28.03.2025). TekcT: 3MeKTPOHHBIN.

®usuka. COOpHHK 337124
Onrtuka. D1eMeHThI
ATOMHOM (PU3HUKHU U
KBaHTOBOI MEXaHUKU:
yuebHO-MeTo/1. mocodue
K pPEIIeHUIO0 3a/1a4 10
nuct. duznka 11 CTy .
Bcex cuern. UYUT,
UTTCY, UTICC / T. C.
Kynu-3ane, C. M.
Kokun; PYT (MUUT).
Ka¢. dusuka. - M.
PYT(MUUT), 2017. -
90 c.

http://library.miit.ru/bookscatalog/metod/DC-241.pdf (nara
obpamenus: 28.03.2025). TekcT: 3MeKTPOHHBIH.

COopHUK 3a/1a4 IO
mucnuniviae "dusznka" :
y4e0. mocobue st
cryaentoB UYUT u
NCYTD/T.B.
3axaposa, JI.M.
Kacumenxko, C.M.
Koxun; Pen. C.M.
Kokun ; MUNUT. Kad.
"®uznka-2". - M. :

MUUT, 2006. - 144 c.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf
(mara o6pammenus: 28.03.2025). TekcT: 2IeKTPOHHBIN.

[Ipomxkumn, C. C.
Mexanuka. COOpHHUK

https://urait.ru/book/mehanika-sbornik-zadach-539564 (mara
obpamenus: 28.03.2025). TekcT: 3MeKTPOHHBIH.




3ajad4 : yueOHoe
nocob6wue 1yist By30B / C.
C. Ilpomkun, B. A.
Camoreros, H. B.
Humenckuii. — 2-e us.
— Mockaa :
N3patensctBO FOpaiit,
2024, — 293 ¢. —
(Bricmiee oOpazoBanue).
— ISBN 978-5-534-
04916-9.

9 Huxepos, B. A. @usuka | https://urait.ru/bcode/510319(nata obpamenns: 25.01.2025).
: yUeOHUK ¥ IIPAKTUKYM TekcT: 31eKTPOHHBIH.

1uist By30B / B. A.

HukepoB. — 2-¢ u3.,
nepepad. u a0, —
Mockga : M31arenbcTBO
FOpaiit, 2024. — 558 c.
— (Bsicee
obpazoBanue). — ISBN
978-5-534-15950-9.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS IPHU
OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

1. Hayuno-rexanueckas o6udmuoreka PYT (MUUT) - http://library.miit.ru ;

2. Hayunas anektpoHHast oudanoreka - Www.elibrary.ru;

3. DnekTpoHHO-0MOIMOTeUHas cucTeMa «Jlauby - https://e.lanbook.com/;

4. OOpazoBarenbHas TuiatrGopma Jis YHUBEPCUTETOB W KOJUICIHKEH. -
https://urait.ru/.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredyeHus, B TOM YHCJIE OTEUYECTBEHHOIO0 ITPOU3BO/ICTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Nurtepnet-6paysep (Yandex u ap.)
Microsoft Office.

8. OmmucaHue MaTepuaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCHUILUTMHE (MOIYJIIO).



Jl71st mpoBeieHust ay IMTOPHBIX 3aHSITHI 1O AUCHMILIUHE (MOYJI0) « DU3HKa»
UCIIONIb3YIOTCA AYJUTOPUH, OCHAUIEHHBIE MYJbTUMEIUWHBIM O0OpPYIOBAHUEM:
MIPOEKTOP, IKPaH, MEPCOHANBHBIN KOMITBIOTEP/HOYTOYK.

JlaGopaTopHbie paboThI MO aucHUTIIHHE (MOAYII0) «DH3nKa» MPOBOAATCS B
CHeuaIbHO O0OpYAOBAHHBIX JIAOOPATOPHUSX C MPUMEHEHHEM HEOOXOIUMbIX
CpelcTB 00yUYeHHUs: TJaOOpaTOPHOTrO 000PYI0BaHMs, 00pA3IIOB JIJIsl UCCIIEIOBAHUM,
METOJIMYECKUX TOCOOUM, KOMIBIOTEPHBIX CPEACTB O0OpabOTKU pPE3yJIbTaTOB
U3MEPEHUM.

9. ®opma MPOMEKyTOUHON aTTECTAITIH:

3auet B 1 cemectpe.
DK3ameH Bo 2, 3 cemecTpax.

10. OueHouHbIE MAaTEPHUAIIBI.

OrneHOYHbIE MaTepHUaIbl, TPUMEHSIEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl

«Pusznka» A.B. [TayTkuna
CoracoBaHo:

u.0. 3aBeAyroniero kapenpoit YbBT E.1O. Hapycosa
3aBenyromuii kadeapoi Ouszuka H.B. brikoB

[Ipencenarens yaeOHO-METOINYECKOM
KOMUCCUU C.B. Bonoaun



