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1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

[ensiMu OCBOCHUS AUCHUILIUHBI (MOYJIsl) « DU3KKa» SABIISIOTCS:

- (opmupoBanume 'y oOywaromerocs KOMIIETEHLIMM  JiJIi  HAy4HO-
WCCJIEIOBATENILCKON  NIEATEIbHOCTH, i1 (OPMHUPOBAHMS KOTOPBIX CTYACHTHI
JOJDKHBl HAay4YUThCsl cOOMpaTh M M3y4yaTh HAYYHO-TEXHUYECKYIO HH(MOpMAIIHIO,
OTEUECTBEHHBIN U 3apyOEKHBIN OMBIT IO TEMATUKE HCCIIEI0BAHUS; aHAIU3UPOBATh
HAayYHO-TEXHUUYECKYI0 HH(POPMAIMI0, OTCUECTBEHHBIH U 3apyOeKHBIA OMBIT IO
TEMAaTUKE WCCIICIOBAHUS; MPOBOAUTh ASKCIEPUMEHTHI IO 3aJaHHOW METOJIUKE,
o0pabarbiBaTh W aHAIM3UPOBATh MX PE3YJbTAThl; MPOBOAUTH BBIYHUCIUTEIILHBIC
HKCIIEPUMEHTHI C HCIOIB30BAHUEM CTAHIAPTHBIX MPOTPAMMHBIX CPEJICTB C IEIbIO
MOJIYYCHHUS] MAaTEMaTUYECKUX MOJENIeH MPOIECCOB M 0OBEKTOB aBTOMATH3AllUU U
YIPABJICHHS; TTOATOTABIUBATh JaHHBIC M COCTAaBJIATH 0030pHI, pedeparsl, OTUETHI,
Hay4yHble MNyONUKAlMKW W JOKJIaAbl HAa HAy4YHBIX KOH(EPEHIHUSIX U CEeMHUHapax,
y4aCTBOBATh BO BHEJPEHUU PE3YJIbTATOB MCCIIEA0BaHUMN U pa3pabOToK;

- n3y4eHue QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

- (opmMupoBaHHE €CTECTBEHHOHAYYHBIX TMPEJCTaBICHUNH O MaTepuH,
JBIKEHUU U QyHIAAMEHTAIbHBIX B3aUMOICHCTBUSIX.

3agayaMu TUCHUTUIMHBI (MOAYJIsl) «Du3nkay sIBIASIOTCS:

- u3y4yeHHe (U3MYECKUX 3aKOHOB OKPYKAIOIIETO MHUpPAa B WX EIUHCTBE H
B3aUMOCBSI3H;

- oBiasieHUe (yHIaMEHTAJIbHBIMU MPUHIUIAMUA M METOAaMHU PpELICHUS
HAay4YHO-TEXHUUYECKUX 3a]1ay;

- (popmMupoBaHHE HABBIKOB MO MPUMEHEHHUIO MOJOXKEHUI (PyHIaMEHTaIbHOM
GU3MKKM K TPaMOTHOMY HAy4YHOMY aHajJu3y CUTyallud, ¢ KOTOPBIMH HWHXKEHEPY
MPUXOJIUTCS CTAIKUBATHCA MPU CO3IAHUU HOBOM TEXHUKHU M HOBBIX TEXHOJOTHUI;

- OCBOCHHUE OCHOBHBIX (PM3MUYECKHUX TEOPUM, MO3BOJISIONINX OMUCATH SBIICHUS
B NMPUPOJE, U TIPEACIIOB MPUMEHUMOCTH 3TUX TEOPUH ISl PEIICHUSI COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJOTMUYECKUX 3a/1a4;

- opMHpOBaHUE Y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHON KapTUHBI MHUPA;

- O3HAKOMJICHHUE CTYJCHTOB C HCTOPHEH M JIOTMKOW pa3BUTHS (U3UKH U
OCHOBHBIX €€ OTKPBITHH;

- CO37aHNe YHUBEPCAIBHOU 0a3bl JUIsl M3ydeHUs: o0menpodeccuoHaIbHbIX U
CHEUUANbHBIX AUCIUILINH;

- MOCTpOeHHEe MpoYHOM Oa3bl (PyHIAaAMEHTa) MOCIEAYIOUIEro OOy4YeHUus B
MarucTparype, aCliupaHType;

- MOJy4YEHHUE CHEelUaTUCTaMU HEOOXOJUMBIX 3HAHUU JUISl pEeUICHUS HAYy4HO-
TEXHUYECKHUX 337a4 B TEOPETUUECKUX U MPUKIIAJHBIX aCTIeKTaX.

2. Ilnanupyemsble pe3ynbTaThl 00yUeHHS 110 TUCHUIUTMHE (MOIYJIIO).



[lepeuenp GopmupyembiX pe3ysibTaTOB OCBOCHUS 00pa3oBaTEIbHOU
nporpamMmbl (KOMIIETEHLIUI) B pe3ysibTaTe 00yUYeHus M0 AUCUMIUIMHE (MOIYIIO):

OIIK-1 - CnocobeHn pemarh MHXEHEpHbIE 3aJladyd B MPOQPECCHOHATBHON
JEATEIIbHOCTH C UCIIOJIb30BAHUEM METOJ0B €CTECTBEHHBIX HAYK, MAaTEMaTUYECKOIrO
aHaJIM3a U MOJIEITUPOBAHMSL.

OOydenne 1O JUCHUIUIMHE (MOAYJIO) TMPEAINoJaraeT, 4Yro 1O €ro
pe3yJibTaram oOydJaromuiics Oyier:

3HaTh:

- (hM3UYECKYIO CYIIHOCTH SIBIICHUH M MPOIIECCOB;

- OCHOBHBIC (HU3WYCCKUE 3aKOHBI W MOJACITW JUIsl pEIICHUS 3aaad B
poecCHOHaNBEHOM AESITEIbHOCTH.

YMmernb:

- aHAJIM3UPOBATH IOCTABJIICHHBIC WH)XEHEPHBIC 33Ja4d C HCIOJIb30BAHUEM
METOJIOB €CTECTBEHHBIX HAYK;

- IPUMEHATH METOJbI TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOI'O UCCIICA0BAHUS
0O0BEKTOB;

- POLIECCOB U SIBJICHUM;

- OCYHICCTBJISATh KPUTHUYECKHA aHAIW3 MPOOJEMHBIX CUTyallMii HAa OCHOBE
CHCTEMHOTO MOJIX0/1a;

- BBIpa0aThIBaTh CTPATETUIO JCHCTBUIA.

Baaners:

- HaBbIKAMU HW3MEPEHHM KOJMYECTBEHHBIX XAPAaKTEPUCTUK MCCIECIYEMBIX
00BEKTOB U SIBJICHHIA;

- HaBBIKAMH MCIIOJIb30BAHUS MATEMAaTUYECKOr0 aHaiu3a W MOJECIUPOBAHHUS
P ANTOPUTMHU3AIMA WHKCHEPHBIX (MPEeIMETHO-POPMIBHBIX) 3aJad W HUX
JAJIbHEHIIEr0 PELICHHUS.

3. O0beM TUCHMIUIUHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHMHBI (MOJTYJIS).

OO6masi TPyAOEMKOCTh JUCHMIUIMHBI (MOIynsi) cocTtaBiser & 3.e. (288
aKaJieMUYeCcKux yaca(oB).

3.2. O6bem mucummuiiHbl (Monmynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyyaromuxcss C  MeJaroruyeckuMu  pabOTHUKaMU ©W  (WIM)  JIMIAMH,
MIPUBJICKAEMBIMH K pean3aiuu 00pa3oBaTEIbHONW MPOTPAMMBI Ha MHBIX yCIIOBHUSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHITHIA:



KonnuectBo yacos
Tum yueOHBIX 3aHITHH Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa rmpu npoBeieHUH Y4eOHBIX 3aHSATHH (BCEro): 128 64 64
B tom uucie:

3aHATHUS JIEKIMOHHOTO THIIA 64 32 32

3aHATHSA CEMUHAPCKOTO THIIA 64 32 32

3.3. O0beM AMCHMIUIUHBI (MOIYJisA) B (OpMe CaMOCTOATENbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW paboThl O0O0y4arommuxcs ¢
MeJarornuecKuMu pabOTHUKAMU U (WJIM) JIMLAMH, TIPUBJIEKAEMBIMU K pean3aluu
oOpa3oBaTeIpbHOW  MPOTpaMMBl HA  HMHBIX  YCJIOBHSAX, TMPU  TIPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrasiser 160 akageMuyeckux yaca (0B).

3.4. Ilpu 00ydueHnH 110 UHANBUIYAJILHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE TIPH
YCKOPEHHOM OOy4YeHHUH, 00beM TUCHUILUIMHBI (MOJYJS) MOXKET OBITh peaTn30BaH
MIOJTHOCTBIO B (hOpME CaMOCTOSITEIbHON paboThl 00yJaroImuxcs, a Takxke B (hopme
KOHTAaKTHOW pabOThl OOyYarommxcs C TMEeAarormuecKuMu paboTHUKAMH U (WIIH)
JUIIAMU, TIPUBJICKAEMBIMH K peaTU3aliy 00pa30BaTEIIbHONW MPOTpaMMbl Ha WHBIX
YCJIOBHSIX, TIPH MPOBEJACHUH TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepxaHue JUCUUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

TemaTrka JIEKIIMOHHBIX 3aHATHI / KpaTKO€ COACPIKAHUC

1 duznyeckre BEITUINHBI

PaccmartpuBaeMble BONIPOCHI:

- IPeAMET U 321124 (pu3nKy;

- (huznueckue Teopun U Mpeesbl UX NPUMEHUMOCTH;

- (husnyeckre BENTUYUHBI,

- pa3MepHOCTH (PHU3NYECKUX BEIUYUH;

- CKaJISIpHBIC M BEKTOPHBIE (DM3HECKUE BETMYHUHBI;

- OIlepaly C BEKTOPHBIMH (DH3UYCCKUMH BETHYNHAMHU;
- IPOW3BOHAS ¥ UHTETPall B (PH3HUKE.

2 |Kunematwka MOCTYMaTeIbHOTO JBUKCHHUS

PaccmartpuBaeMble BONIPOCHI:

- OCHOBHBIE MOJIEJIM MEXaHUKH: MaTepHalbHas TOUKa, aDCOII0THO TBEPJ0E TEJNO, CIJIOIIHAS CPEAa;

- KHHEMATHKaA:. OCHOBHBIC ITOHATHA, CHCTECMbI OTCUCTA,

- IBMDKCHHUE T10 TIPSMOIL: CPEIHsIs CKOPOCTh U CPEJIHEE YCKOPEHHUE;

- MTHOBEHHasI TMHEHHAasi CKOPOCTh, MTHOBEHHOE JINHEHHOE YCKOPEeHHE, (PH3MUECKUI CMBICH MTPOU3BOTHOM;
- IPOMICHHBIH ITyTh KaK HHTErpajl OT CKOPOCTH, (PU3NUECKHUIA CMBICIT HHTETPAa;

- YpaBHEHHs KHHEMATHKH PABHOIIEPEMEHHOTO JIBHKEHHUE MO MPIMO.

3 |KunemaTuka mpoCTpaHCTBEHHOTO U BPAIIATEIHHOTO JBUKCHHUS
PaccmarpuBaemble BOIPOCHL:




n/m

TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- IPOCTPAaHCTBEHHOE (KPUBOJIMHEHHOE) ABMIKEHHE TOUKH;

- CTEIEeHU CBOOOIBI;

- paanyc-BEKTOp, BEKTOP NEPEMELIEHHS, BEKTOPBI CKOPOCTU U YCKOPEHUS TOUKHY;

- HOPpMaJIbHOC U TAaHTCHIHUAJIbHOC YCKOPCHUE,

- OCHOBHBIC YPaBHCHHA KUHEMATHUKU MMOCTYNATC/IbHOTO ABMKCHUA TOYKU U TBEPAOTO TEIIA,

- KHHEMAaTHKa BPaIlaTeIbHOTO ABM)KEHHA: MTHOBEHHAS! YTJIOBasi CKOPOCTh M MTHOBEHHOE YTJIOBOE
YCKOPEHHE, UX CBA3b C JMHEUHON CKOPOCTBIO U YCKOPEHUEM;

- YpaBHEHHs KHHEMaTHKU PaBHOIIEPEMEHHOTO BPAILICHNU.

JlnHamuka mMaTrepuasbHOU TOYKHU

PaccmaTpuBaeMblie BOpPOCHI:

- Macca, UMIIyJbC, CHUIa;

- HHEepIHMAIbHBIE CUCTEMBI OTCUETA U NepBhIi 3aKoH HbloTOHA;

- BTOpoi 3ak0H HpI0TOHA, ypaBHEHHE JUHAMMKY JBM)KEHUS MaTepUaIbHON TOUKH;

- IPUMEPHI CUJI B MEXaHUKE: CHJIa TSKECTH (3aKOH BCeMHPHOro TATOTEHHs), CHjla YIIPYTOro CHKaTHS
MpY>KHUHEI (3aK0H ['yKa), CHITBI TPEHUS;

- TpeTuil 3akoH HproToHA.

HNmnynsc

PaCCManI/IBaeMLIG BOIIPOCHI:

- 3aKOH COXpPaHCHU UMITYJIbCa JJId MaTepHaﬂbHOﬁ TOYKH,

- LEHTP MAacCC CUCTEMbI MAaTCPHUAJIbHBIX TOUYCK;

- 3aKOH COXpaHCHU UMITYJIbCa JJII CUCTEMbI MAaTCPHUAJIbHBIX TOYCK.
- IPUHIIMI OTHOCUTEIBHOCTH U 1peoldpaszoBanust [ anmes;

- HCMHEPUHAJIbHBIEC CUCTEMBI OTCUCTA,

- [IOHATHUE O CHJIaX UHEPIUH,

- IOCTyNAaTeNbHAS U HEHTPOOEIKHAS CHIIB HHEPIIAH;

- IPUMEPBI CUII MHEPLIMHU B TPAHCTIOPTHBIX CUCTEMAX.

OHeprus

PaccmaTpuBaeMblie BOpPOCHI:

- KHHETUYEeCKasi SHEPTHs MaTepUalIbHOM TOUKH;

- paboTa IePEMCHHO CHUIIBI;

- (huznyecKuii CMBICT KPUBOJIMHEHHOTO UHTETPaja;

- MOIIHOCTE;

- TToJTe cuI (Ha MPUMEPE CHITHI TSHKECTH);

- KOHCEPBAaTHBHBIC M HEKOHCEPBATHBHBIE CHIIBI, TIPUMEPBI;

- MOTCHIMANIbHAS SHEPTUS;

- MOTEHIMAIbHAS SHEPTUS B 0JI€ CHUJI TSDKECTH;

- MOTEHIMANIbHAS SHEPTUS YIPYTO JIeOPMUPOBAHHON NPYKHUHBI;
- 3aKOH COXpPaHEHHUs MOJTHOM MEeXaHN4eCKOI SHepruy B 10JIe IOTECHIUANIBHBIX CHJL;
- CBSI3b MEX/1y CUJION U MOTEHIMANBbHOM SHEprueH.

ZII/IHaMI/IKa BpamaTCJIbHOI'0 ABMIKCHUSA

PaccmarpuBaemble BOIPOCHI:

- MOMEHT UHEPIUH;

- reopema Llltelinepa;

- MOMEHT CHJIbI;

- MOMEHT UMITYJIbCA;

- OCHOBHOM 3aKOH JUHAMUKH BPAIIATEIbHOTO ABHKEHHS B CIIy4ae CUCTEMBI TOUEK U B CIy4ae TBEPAOro Tena;
- KHHETHYeCKas SHEepTrHs Teja IpU BPaIlaTelbHOM JBIDKEHHUM;

- 3aKOH COXpPaHEHUSI MOMEHTA UMITyJIbCa.

Mexannueckue KoiedaHus
PaccmaTpuBaemble BOPOCHI:
- MasITHUKH: MaTeMaTUIECKUH, IPYKUHHBIN, PH3HMIECKUIA;




TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- IEPUOJNYECKHUE MTPOLIECCHI;
- TAPMOHHYECKHE KOIeOaHus;

- ypaBHEeHHE CBOOOHBIX HE3aTyXAaIOIUX MEXaHUUECKUI KOIeOaHHi U ero pellieHue;
- aMIUTUTY 1, 4acToTa 1 (ha3a KoJieOaHui;

- DHeprus KojebaHui;

- IPUMEPHI KoJIeOaTeNIbHBIX CHCTEM C 3aTyXaHHEeM;

- ypaBHEHNE CBOOOIHBIX 3aTyXaIOIMX MEXaHMYECKUH KOJIeOaHU U €To peleHue;

- XapaKTEePUCTUKH 3aTyXaIOIIUX KOJIeOaHuiA;

- allepUOANYECKHE IIPOLIECCHI;

- IPUMEPBI KOJICOATEIbHBIX CHCTEM B MEXaHHUKE U TEXHHKE.

TemnoBoe JIBUXXCHUEC UACAJTIBHOI'O I'a3da

PaccmarpuBaembie BOPOCHI:

- UjcaJbHBIN ras;

- TeMIlepaTypa U BHYTPEHHsI SHEPIus rasa;

- OCHOBHO€ YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH;

- YPaBHEHHUE COCTOSIHUS UIEAJILHOTO Ia3a;

- TUTIOTE3a O PaBHOPACIIPEIEIICHIH YHEPTHUHU 110 CTENICHSIM CBOOOIBI;
- bapometprueckas popmyna u pacmpeneneHue bomsimana.

IIepBoe Ha4yan0 TEPMOJAUHAMUKHI

PaccmaTpuBaemble BOIIPOCHI:

- MapamMeTpsl U (PYHKIUH COCTOSHNS;

- TEpMOZMHAMUYECKOE PAaBHOBECUE U TEMIIEPATYPa;

- KBa3UCTAaTHYECKHE MPOIIECCHI;

- M30XOPHBIN, H300apHBIN, H30TEPMUYECKHUI TPOIIECCHI;

- IepBOE HAYAJIO0 TEPMOANHAMHKY;

- U3MEHEHNEe BHYTPEHHE! SHepruu, padora rasa;

- TETJIOEMKOCTB;

- TEIJIOEMKOCTH TIPH TOCTOSIHHOM JIaBJICHHH ¥ 00bEME;

- MOJISIpHAs M yJIeNIbHAsI TETUIOEMKOCTH;

- ypaBHeHUe (Teopema) Maiiepa;

- aquabaTHYCCKUI MpoIiece;

- MIOJINTPOTIMYECKHH MpoIiece (IIPOIECC € IOCTOSHHOM TEIIOEMKOCTBIO);
- IMarpaMMbl TEPMOJIMHAMHYECKHUX MPOLIECCOB B KOOPAMHATAX JaBJICHHE — 00bEM.

BTOpOC HavaJlo TCPMOJHMHAMUKHA

PaccmaTpuBaemble BOPOCH:

- MpeoOpa3oBaHKe TEIUIOTHl B MEXaHUUECKYIO paboTy;

- 00paTHMbIe 1 HEOOpaTUMBbIE IIPOLIECCHI;

- TEIJIOBbIE MAIIMHBI X UX KO3 (HUIIMEHT NMOoIe3HOr0 NeHCTBYS;

- IPUMEPHI TEIUIOBBIX MAIIUH;

- nuks KapHo u ero k03¢ (UIUEeHT 1MoJIe3HOT0 JeHCTBHS;

- BTOpO€ Ha4ajo TePMOANHAMHUKH;

- SHTPOIIHS;

- TOHATHE O CTATHCTHYIECKOM TOJIKOBAaHUH SHTPONNH, hopMyina bonpiiMana, crpena BpeMeHw;
- IarpaMMbl TEPMOJIMHAMHYECKHX MPOLIECCOB B KOOPAWHATAX TEMIIEpaTypa — SHTPOIIHSI.

®a30BbI€ TPEBPALLICHUS

PaccmarpuBaembie BOIPOCHL:

- ypaBHEHHE COCTOSHHUS PEATLHOTO rasa;

- B3aHMO/ICHCTBHE MEXIY MOJICKYJIaMU;

- (u3ryecKoe MpeIcTaBICHUE 0 (Pa30BhIX MEPEX01ax;

- ypaBHenune Knanetipona-Knaysuyca;

- KOJINYECTBEHHbIC XapaKTEePUCTUKH (Da30BbIX Mepexo1oB (yAebHas TeIIoTa IIaBlIeH s, 1apooOpa3oBaHusl,




n/m

TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

U IpyTHe);

- a30BEIC TIEPEXO/IBI IEPBOTO M BTOPOTO POJIa, IIPUMEPHI;
- a30BEIC AMATPAMMEIL;

- TPOiHasl TOUKaA.

13

DJIEKTPUYECKOE T0JI€ B BaKyyMe

PaccmaTpuBaeMblie BOIPOCHI:

- 3akoH Kyiona;

- HaIIPSDKEHHOCTD AIIEKTPOCTaTHYECKOTO MO,

- CHJIOBBIE JIMHUY;

- IIPUHLUII CYIIEPIIO3ULINH;

- IOTOK BEKTOPHOTO TIOJISl ¥ €r0 (PU3MUECKUN CMBICIT;

- Teopema ["aycca 17151 BEKTOpa HaNpsHKEHHOCTH 3JIEKTPOCTATHYECKOTO TI0JISI B MHTETpalIbHOI (hopme;
- IPUMEHEHHUE TeopeMsbl ['aycca i pacuera HalpsKEHHOCTEN 3JIEKTPUYECKUX T10JIEH;

- 3JIEKTPUUECKOE II0JI€ 3aPsSKEHHOM IIJIOCKOCTH U IBYX Pa3HOMMEHHO 3apsKEHHBIX III0CKOCTEH;
- JIEKTPUYECKOE T10JIE PABHOMEPHO 3apsHKEHHOM cepsl U mmapa;

- DJIEKTPUYECKOE TOJIE 3aPSHKEHHOTO LIWIMHIPA.

14

IloTennuan

PaCCManI/IBaeMLIG BOIIPOCHI:

- pa60Ta IO MCPEMCUICHUTO 3apsaaa, MOTCHIUAJIbHASA SHCPI U TTOJIA;
- MOTCHIUAJ BJICKTPUICCKOIO IOJIA;

- TCOpEMa O NUPKYJIIAIUN HaHpH)KéHHOCTI/I QJICKTPHUYICCKOI'O MOJIA;

- CBA3b HaHpH)KéHHOCTI/I U IIOTCHIIMAJIAa,

= OKBUIIOTCHIIMAJIbHBIC HOBerHOCTI/I;

- TIOTEHITHAIIBI 3aPSKEHHBIX TUIOCKOCTEH, Chephl U IUITHMHIPA.

15

]_II/IBJ'ICKTpI/IKI/I H IPOBOAHUKHU

PaccmaTpuBaeMblie BOIpPOCHI:

- 2JIEKTPUYECKOE MOJIE JUMOIS;

- IUTOJb BO BHEUTHEM 3JICKTPUYECKOM T0JIE;

- IOJIApU3aLMs AUINEKTPUKOB, MEXaHU3MBI MONSIPU3ALHH;

- BEKTOP AJIEKTPHUECKOTO CMEUIeHUs! (MHAYKIHS JIEKTPHYECKOTO TI0JIN);

- Teopema ["aycca 171s1 2eKTPOCTATHYECKOTO MOJIsl B IMAJIEKTPUKE B MHTErpaibHON Qopme;
- IURIIEKTpUYecKas MPOHUIIAEMOCTh BEIIIECTBA;

- 9JIEKTPUYECKOE T0JI€ B OTHOPOJTHOM ITHUAIICKTPUKE;

- IIPOBOTHUKH B DJIEKTPUIECKOM IIOJIE;

- 9JIEKTPOEMKOCTH TIPOBOJHUKOB M KOHICHCATOPOB;

- 3JIEKTPOEMKOCTb IIPU MapajlIeIbHOM H MOCIEJ0BATEIEHOM COSAUHEHUSIX KOHEHCATOPOB;
- DHEprus 3apsLKEHHOT0 MPOBOAHKKA, KOHJEHCATOPA;

- SHEePrHsl NEKTPUUECKOTO OIS,

- 00beMHast INIOTHOCTD SHEPTHH JIEKTPUUECKOTO TOJIS.

16

ITocTossHHBIN TOK

PaccmarpuBaemble BOIPOCHI:

- CHJIa TOKa, INIOTHOCTH TOKa,;

- ypaBHEHHUE HENPEPHIBHOCTH JUIS INTOTHOCTH TOKA;

- 3akoH OMa B HHTErpanbHOU (opMe IUIs OTHOPOIHOTO yYacTKa LEIH;
- QJIEKTPUYECKOE CONPOTHUBIICHHE;

- 3akoH Oma B muddepenimansHol Gopme;

- 3akoH Jxoynsa-Jlenua;

- QJIEKTPOJBIDKYIIIAs CHJIa HICTOYHUKA TOKA;

- 3akoH OMa /17151 HEOAHOPOAHOTO YYacTKa eTu;

- IPaBHJIa COSANHEHHS SJIEMEHTOB HJIEKTPUUECKON IIeIH (COIPOTHBIICHHS, HCTOYHHKH TOKa);
- mpaBmia Kupxroda.




n/m

TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

17

MarauTHoe 1oJie B BAKyyMe

PaccmaTpuBaemble BOIIPOCHI:

- NICTOYHHKH MarHUTHOT'O TOJIS;

- BEKTOp MarHUTHON UHAYKIIUH;

- IPUHIIMUII CYIIEPIIO3ULINH;

- cuiia JlopeHua;

- IBIKEHHE 3apsDKEHHBIX YaCTHIl B MATHUTHOM IIOJIE;

- a(hpext Xoomna;

- IOHSITHE O PEIATHBUCTCKON MPUPOAE MATHUTHOTO TTOJIS;

- MarHUTHOE T0JIe IBIIKYILETOCS 3apsiia;

- CWJIOBBIE JINHUW MarHUTHOTO TIOJIST;

- 3akoH buo-Casapa-Jlamnaca;

- MAarHUTHOE TI0JI€ ITPSIMOTO TOKA, MArHUTHOE T0JIe Ha OCH KPYT'OBOTO TOK;
- 3aKOH AMIIepa;

- cuja B3aHMO}IeﬁCTBHH ABYX MPAMBIX HapaJJICJIbHBIX IPOBOJHHUKOB.

18

I_II/IpKy.]'IHHI/Iﬂ M IIOTOK MAarHuTHOI'O ITOJIA
PaccmaTpuBaemble BOPOCHI:

- MAarHUTHBIN MTOTOK;

- Teopema ["aycca 1711 MAarHUTHOTO TI0JIST B HHTETPATIbHON (hopMe;
- TeopeMa 0 HUPKYJISIIUN BEKTOPa MArHUTHOW UHYKIIUH;

- IpUMepHI IPUMEHEHUSI TEOPEMBI O IUPKYJISAIINY;

- MarHUTHBIE T10JIS1 COJICHOM A ¥ TOPOHIA.

19

DNIeKTpOMarHuTHast MHIYKITUS

PaccmaTpuBaemble BOIPOCHI:

- paboTa Mo MepPEMEIICHNIO POBOJHUKA C TOKOM B MAarHUTHOM TIOJIE;

- IBJICHUE HJICKTPOMAarHUTHON MHAYKINH, 3akoH Dapanes;

- npaBuio Jlenua;

- CAMOMHIYKITHSL;

- 3akoH Dapajes A CAMOMHIYKIHH;

- HH/yKTUBHOCTb COJICHOU/IA;

- IBJICHUE B3aUMHOW MHIYKIMH, IPUHIMI paboThl TpaHchopMaTopa;

- OHEPI'vst MarHUTHOT'O ITOJIA;

- TOK CMELICHUSI;

- crcTeMa ypaBHEHHH MakcBesia B HHTETpajdbHON GopMe U (pU3HUecKiii CMBICI BXOISIINX B HEe
YPaBHEHMI;

- cBOOOIHBIC 1 3aTyXaIOMIHE KOJICOaHUs B DJCKTPUIECKOM KOJIe0aTeIbHOM KOHTYPE;

- YpaBHEHHE BBIHYKJICHHBIX KOJICOAHHUH B SJIEKTPUUECKOM KOJIeOaTEIbHOM KOHTYPE H €r0 pelIeHHE;
- PE30HAHC T10 TOKY U HAIPSHKEHHIO;

- MOHSTHE O CIIOKEHUH KoyieOanuit (ouenus, purypsl Jluccaxy);

- ITOHSATHE O TIEPEMEHHOM TOKE.

20

DJIEKTPOMAarHUTHBIEC BOJIHBI

PaccmarpuBaemble BOIPOCHI:

- BOJIHOBOE JIBIDKCHHE, IIPUMEPHI BOTHOBOTO TBIDKCHUS;

- IJIOCKasi TApMOHMYECKAs BOJTHA;

- JUTMHA BOJIHEI, BOJIHOBOE YHMCIIO, (ha30Basi CKOPOCTE;

- YpaBHEHHUE BOJIHBI;

- OZIHOMEPHOE BOJIHOBOE YPaBHEHUE;

- 3JIEKTPOMAarHUTHBIE BOJIHBI KAK CJICACTBUS U3 ypaBHEHU MakcBeila,
- IOKaJia 3JICKTPOMAariMTHBIX BOJIH,

- CKOpOCTb, OHEPrus, NHTCHCUBHOCTDH SHeKTpOMaFHHTHOﬁ BOJIHBI,

- IVIOTHOCTH MTOTOKA YHEPTUHU 3JIEKTPOMArHUTHOM BOJIHBI, BeKTOp [loiHTHHTA.




n/m

TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

21

WnTepdepenmus ceera

PaccmaTpuBaemble BOIIPOCHI:

- KOT€PEHTHOCTH BOJIH;

- nHTEepdEepeHIrs BOJIH;

- CTOAYUC BOJIHBI,

- nHTep(EepEHIH CBETa;

- CXeMHI TOTyYeHHs HHTephepeHMoHHO0M KapTHHEI (MeTox KOHTa, 3epkana Openens, Ounprusma Openens);
- UHTep(epeHHs B TOHKUX IUICHKaX U B KIIMHE;

- konbla HeroToHa;

- HHTep(PEepPOMETPHI, IPUMEHEHUE HHTEP(EpeHIIH.

22

Hudpaxims

PaccmaTpuBaeMble BOpOCHI:

- IIOHATHEC O [[I/I(bpaKI_[I/II/I QJICKTPOMArHUTHBIX BOJIH;

- CBsI3b AU(paKIuy 1 UHTEpEpEHIINY;

- npuHuun ['rolirenca-®Openens;

- Meto 30H PpeHens;

- mudpakuus OperHens Ha TPOCTEHIINX Mperpaaax;

- 30HHAS IIJIACTHHKA,;

- mudpaxuns PpayHrodepa Ha OTHOHN U IBYX HIETISIX;
- mudpaKuInoOHHAas PEIIeTKa;

- mudpaknust peHTTeHOBCKHX JIy4el Ha KpUCTAIINYEeCKO! peméTke, ycnosue Bynbga-bparra.

23

[Tonsipusanusa cBera

PaccMarpuBaemble BOIPOCHL:

- mossipu3anys, (hopMa 1 CTENICHb MOJIIPU3ALMA MOHOXPOMATHYECKHUX BOJIH;
- TOJIyYEHNE ¥ aHAIN3 JTMHEHHO-TIONAPU30BAHHOTO CBETA, TOJISIPOHIB;

- 3aK0H bproctepa;

- 3aK0H Mautroca;

- IBYJIydenpenoMIIeHHEe B KpUcTa/ulaxX (ONTHYECKast aHU30TPOIIHS);

- IpUMeEpPHI MPUMEHEHUS OJIAPH3ALIIH.

24

Jucnepcusi, NOTJIONIEHUE U pACCESTHUE CBETA
PaccMarpuBaemble BOIPOCHL:

- TUCTIEPCHS CBETA;

- JIEKTPOHHASI TEOPHSI JUCIIEPCHU CBETA;

- BOJIHOBOM ITaKeT;

- (hazoBas 1 rpymnmoBast CKOPOCTH BOJIH;

- MIOTJIOIIEHUE U PACCESTHHE CBETA;

- 3akoH byrepa-Jlambepra;

- 3aK0H Panes.

25

BonHOBBIE CBOMCTBA MUKPOYACTHI]

PaccmarpuBaemble BONPOCHL:

- onbIThl J[3BHCCOHA U Jxepmepa;

- runotesa zie bpoins;

- mudpaxuns MUKpOYaCcTHUI;

- IPUHIIAT HEOTIpeIeIeHHOCTH [ eif3enbepra.

- BOJIHOBAs! (DyHKIIHSI, €€ CTATHCTHUECKUI CMBICI M yCIIOBHSI, KOTOPBIM OHA JIOJKHA YJJOBJIETBOPATH;
- ypaBHenue lllpenunrepa;

- ypaBHenue Illpenunrepa s cTalliOHApHBIX COCTOSIHUIM,

- IBIDKEHUE CBOOOIHOM MUKPOYACTHIIBI.

26

KBanToBas TEOpHs TCIIJIOBOT'O U3JIYUCHUSA
PaccmaTpuBaembie BOIPOCHI:
- TEIJIOBOE M3ITyUYCHUE;




n/m

TemaTuka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- abCOJIIOTHO YEpHOE TeJI0;

- BBIBOJI 32KOHOB TEIIJIOBOTO M3JIy4€HHs Ha OCHOBE paciipeneienus bose-OiHmTeliHa;
- (opmymna [Tnanka u cnencTBus u3 Hee (3akoHBI Kupxroda u Buna);

- 3akoH Credana-bosbiimana.

27

DJeMeHTHl KBAaHTOBOMU TEOpHUU MCTAJIJIOB

PaccmaTpuBaemble BOPOCHI:

- 30HHAs TeOpHs TBEPBIX T,

- METAJIIBI, UAJIEKTPUKH, TIOTyTTPOBOIHUKHY;

- KBaHTOBAsI TEOPUS METAJUIOB, SJIEKTPUIECKHE CBOHCTBA TBEPBIX TEI;

- 3aBHCHMOCTb KOHIIEHTPALMK HOCHUTEJEH 3apsijia B MeTaJuIaX OT TEMIIEPaTyphl;
- CBEPXIIPOBOANMOCTb.

28

®du3uKa noJrynpoBOJHUKOB

PaccMarpuBaemble BOIPOCHL:

- cOOCTBEHHAs MPOBOJUMOCTH MOTYIPOBOIHUKOB, JIEKTPOHBI U ABIPKH;

- IPUMECHAsI IPOBOANMOCTD TOTYTIPOBOJHUKOB;

- 3(h¢pext Xoa B MOITyIPOBOTHUKAX;

- 3aBHCHMOCTh KOHIIEHTPALMK HOCHUTEJIEH 3aps/aa B IOIYyIIPOBOAHMKAX OT TEMIIEPaTyPHI;
- paboTa BBIX0/1a, KOHTAKTHAs! pa3HOCTD MOTEHIINAIIOB;

- TEpPMOAJICKTPHYECKHE SIBJICHUS;

- KOHTAKTHBIE SIBIICHUS B ITOJYIIPOBOIHUKAX.

29

OrnTryeckre CBOMCTBA TBEPABIX TEI

PaccMarpuBaemble BOIPOCHL:

- BHyTpeHHHHA (0T3P PeKT;

- athpext HlTapka;

- a(hpext 3eemana;

- (horompoBOIMMOCTH;

- JIIOMUHECLCHIIUS TBEPABIX TEIT;

- CBETOAMO/bI, (POTOPE3UCTOPBL, (POTOINEMEHTHI, COJTHEUHbIE OaTapen.

30

Jlazepsl 1 BOJIOKOHHAsI OINTHKA

PaccMarpuBaemble BOIPOCHL:

- CIIOHTaHHOC U UHAYIHUPOBAHHOC U3TTYUCHUC,

- HHBEPCHAs! HACEJICHHOCTb;

- ypaBHEHHs DUHIITEHHA IS IBYXYPOBHEBOM CHCTEMEI,
- 0COOEHHOCTH JTa3€pPHOTO M3ITyUCHUS;

- OCHOBHBIE THIIBI JIA3€POB M UX IIPIMEHEHHUE;

- ONITUYECKHE BOTHOBO/BI U OITUYECKOE BOJIOKHO.

31

SAnpo atoma. PannoakTHBHOCTh

PaccmaTpuBaeMblie BOpPOCHI:

- COCTaB aTOMHOTO SI/Ipa;

- XapaKTEePUCTHUKH SIIPa: 3apsijl, Macca, SHEPTHUsI CBSI3H HYKIJIOHOB;
- N30TOIIBI, H300apbl, H30TOHBI;

- MOJZICJI aTOMHOTO S7pa;

- PagNOaKTHBHOCTE;

- BUJIBI M 32aKOHBI PAJIMOAKTUBHOTO U3ITyYCHHS.

32

DneMeHTapHbIC YaCTHIIB ¥ (PYHIaMEHTAIILHBIC B3aNMOICHCTBUS
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBIE KJIACChI AJIEMEHTAPHBIX YaCTHII,

- YaCTHIIbl U AHTUYACTHUIIBI;

- KBapKH, JICTITOHBI, YaCTHUIIBI — IEPEHOCYMKHN B3aUMOICHCTBUI;

- BUIBI ()yHIAMEHTAIBHBIX B3aMOICHCTBHIA

- TEOPUH B3aMMOCBSI3M (PyHIaMEHTaIbHBIX B3aUMOICHCTBUI.




4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/1

HanmenoBanue 1abopatopHbIx paboT / KpaTKoe colepKaHue

W3mepenne pu3ndeckux BeITUUUH

B pesynpTare BBIMOIHEHUS Ta00pAaTOPHOH pabOTHI CTYSHT MOIYYHT NPAKTHUECKIE HABBIKH PAOOTHI C
OCHOBHBIMH MPUHIUIIAMH H3MepeHHsT PU3HMYECKUX BETMUUH U 00pabOTKOI pe3ysIbTaToB U3MEPEHUI
(hM3MUECKUX BEIUYHH.

Kunematnka u JUHAMHKa MOCTYMAaTCIIbHOIO U BPAaIlaTCJIbHOTO ABUKCHUA

B pesysbTate BBIIOTHEHUS Ja00PATOPHOM pabOThI CTYCHT OYAET MONTYYUT MPAKTHUYCCKUE HABBIKH
MPOBEICHUS KOJIMUECTBEHHBIX M3MEPEHHI 110 3aKOHOMEPHOCTSIM KHHEMATHKH TTOCTYNATEeIbHOTO U
BPAIATEILHOTO ABMKCHUS;, IMHAMUKE BPAILATEIbHOTO IBHIKEHHUS, UCTIONB3Ys IOHSTHSI MOMEHTA CUJIbI;
MOMEHTA HHEepIMH; MOMEHTa UMITyJIbca, Teopemoit LlITeliHepa, OCHOBHBIM 3aKOHOM JAWHAMUKHU
BPAIIATEILHOTO ABUKCHHUSI

MexaHnndeckue KouaebaHus

B pe3ynbTare BRIOTHEHUS JIAOOPATOPHOH pabOTHI CTYICHT MOMYYHUT MPAKTUICCKHUE HABBIKU IMPOBEICHUS
KOJIMYECTBEHHBIX U3MEPEHUI TapMOHUYECKUX MEXaHUYECKUX KOJIeOaHui, KoneOaHUsIM MasiTHUKOB
(cBOOOIHBIE HE3aTyxarolIHe, CBOOOIHBIE 3aTyXaloIlKe, BHIHYKACHHbIE KOJIeOaHMs1)

ypaBHeHI/Ie COCTOAHHA UACAJIBHOT'O Ia3a. I/I30Hp0HCCCI)I

B pesynpTare BbIMOTHEHUS 1a00paTOPHON pabOTHI CTyIEHT Oy AT MOMYyYUT IPAKTUIECKUE HABBIKU
MPOBECHUS KOJIMYECTBEHHbBIX H3MEPEHHH 110 YPAaBHEHHIO COCTOSIHUS I 0OpaTUMBIX U HEOOPaTUMBIX
MIPOIIECCOB, UCIIONB3YS 3aKOH ABOTap0; COCTOSHUIO HAEATHHOTO Ta3a, B YaCTHOCTH, JUIS H30XOPHOTO,
n300apHOTO, M30TEPMHUIECKOTO, H303HTPOITMHHOTO (aA1abaTHOTO) MTPOIIECCOB

DnekTpuueckoe nojie B BakyyMe. 3akoH Kyinona. Llupkyniauys u HOTOK HaIps>KEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA. 3JI€KTpI/I‘ICCKO€ IMOJIC B IUDJICKTPHUKE

B pesysbrate BBIIOTHEHUS 1a00PATOPHOM pabOThI CTYACHT OYAET MONYYUT MPAKTHYCCKHE HABBIKH
MIPOBEJIEHUST KOJIMYECTBEHHBIX U3MEPEHUH 10 3aKkoHy KyloHa, pacCUnTHIBaTh HAMIPSHKEHHOCTH
3IEKTPOCTATHYECKOTO TIOJIA, UCTIONB3YS rpadynIecKue MpeACTABICHHUS - CIIIOBBIC IMHUN 1
SKBHITOTECHIINAIHHBIE IOBEPXHOCTH - U TIPUHIIMII CYTIEPIIO3UIIAN; PACCMATPHUBACTCS W PACCIUTHIBACTCS
HATPSHKCHHOCTH YJIEKTPUIECKOTO OIS IUTIONS; TI0 SJIEKTPOEMKOCTAM IPOBOJHUKOB M KOHAEHCATOPOB,
SHEPrUu 3apsHKEHHOTO KOHAEHCATOPA; M0 pacueTy IEKTPUUYECKUX Lienel Ha ocHOBe 3aKkOHOB OMa u Jxoys-
Jlenma

WnTepdepenmus cera. Judpakuus ceera. Judpakuns cBeTa Ha MIEPHOAMIECKIX
CTPYKTypax

B pesynbrate BbINoIHEHHS 1a00paTOPHOI pabOThI CTYJICHT MOIYYaeT MPAKTHYECKUE HABBIKU MPOBEICHHUS
KOJIMUECTBEHHBIX U3MEPEHHH 10 HHTep(EpEHIINH, XapaKTepHUCTUKAM KOTEPEHTHBIX BOJIH; 10 Judpakiny,
MCTONB30BaHuIo0 puHNKNa [ foiirenca-Openens, merona 30H Openernst, nudpaxius OpeHens Ha
MIPOCTEUIINX Tperpanax, mudppakuus OpayHrodepa Ha OTHON U ABYX MIENAX, AU(DPAKIIOHHOHN pEIIeTKE; 110
MOJISIPU3aLNY, UCIONbB3Ysl 3aK0HbI bproctepa 1 Manmtoca Ha MpUMepe ONTHYECKUX CXEM, COIEPIKaIINX
HOJISIPOM B

[Monspuzanus ceeta. 3akonsl bprocrepa u Mantoca

B PE3yJIbTATE BBINTOJTHCHUS na6opaTopHoi/'1 pa6OTLI CTYACHT NOJY4Ya€T NPAKTUYCCKUEC HABbIKU IPOBCACHUA
KOJIMYCCTBCHHBIX I/IBMepeHI/Iﬁ XapaKTCPUCTUK MOJJIAPU30BAHHOI'O CBETA; MPUMEHCHNIO 3aKOHOB Bp}OCTepa u
Mairoca Ha IIPUMEPE UCIIOJIB30BaAHNA OITHYCCKUX CXEM, COACPKAINMNX TTOJIAPOUIBI.

dusnka nosrynpoBoAHUKOB. D¢ dexT Xoa B OJyNPOBOAHUKAX. 3aBUCUMOCTh
KOHIIEHTpAllM1 HOCUTENEH 3aps/ia B OJyNPOBOAHUKAX OT TemnepaTypbl. Pabora BeIxoaa,

KOHTaKTHas pa3sHOCTb MOTCHIUAJIOB
B pesyibTare BEINOIHEHUS 1a00OpAaTOPHOH pabOThI CTYIEHT MOJyYaeT MPAKTHYECKHE HABBIKU IIPOBEICHHMS
KOJIMUECTBEHHBIX N3MepeHuH 1o addekty Xoma




[IpakTrueckue 3aHATHS

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

DuU3NYECKUE BETNYNHBI

B PE3YyJIbTATE BBINTOJTHEHUS MPAKTHUYCCKOIO 3a/laHus CTYACHT MOJIy4a€T HABbIKM U YMCHH PCUHICHUA 3ada4
MPaBUJIBHOTO OKPYTJICHUS! 1 00pabOTKU pe3ysIbTaToOB U3MEpeHUH (PU3NUECKUX BEIHYHH, paboTe Co
CKaJISIPHBIMH U BEKTOPHBIMU (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMM, UCIIOJIBb30BaHWA IPOU3BOAHBIX U UHTCTPAJIOB IIPU
pabote ¢ pU3HMIECKIMH BETHIHHAMH.

Kunemaruka MOCTYHNATCIBHOI'O U BpAallIaTCIILHOI'O JIBUKCHUA
B PE3yabTATE BBIIIOJTHCHUS IPAKTUICCKOTIO 3a/laHUs CTYACHT MMOJY4aCT HABbIKKM U YMCHUS PCHICHUA 3a4a49 11O
KMHEMATHUKE MOCTYNATCIBbHOI'O U BpAIaTCJIIbHOT'O ABUKCHUS

3aKOH COXpaHEHMsI UMITyJIbCa

B PE3YIbTATE BBINTOJTHECHUSA MPAKTHUYICCKOIO 3aJlaHus CTYJACHT MOJIYyYa€T Ha KOHKPETHBIX ITPUMEPAX HABbIKU U
yMeHUSs pa3pabaThiBaTh AITOPUTM M HAXOIUTH PEIeHHe 3a/1ad 1Mo 3akoHaM HbIoTOHA, 3aKOHY BCEMHUPHOTO
TATOTCHUA, 3aKOHAM TPCHUA.

3aKoH COXpaHCHUA MEXaHU4YeCKOM OHEPIrun
B pesynpTare BBIMOTHEHUS MPAKTHYECKOTO 331aHMS CTYIEHT II0JTyJaeT HAaBBIKA M YMEHHS PEIICHNS 3a/1a4 110
YpaBHEHUSIM HETIPEepbIBHOCTH 1 bepHymm.

JnHamuKa BpalmaTeabHOro IBUKEHHUS

B pesynbTare BBINOTHEHUS MPAKTUUECKOTO 3aJaHUS CTYACHT MOJIy4aeT HaBbIKM U YMEHUsI PEeLleHHs 3a7a4 1o
JIUHAMUKE BpalllaTeIbHOIO ABUXKCHHUS, UCIIOJIb3Ys IOHATHS MOMEHTA CUJIbl; MOMEHTA UHEPLIUK; MOMEHTA
nuMILyJbca, Teopemy llTelinepa, OCHOBHOM 3aKOH JUHAMMKY BPALLATEIILHOTO ABMKEHUS, 3aKOH COXPaHEHUs
MOMEHTA UMITYJIbCA

MexaHn4deckue KoueOaHus

B PE3yabTATE BBINIOJTHCHUS MIPAKTUICCKOIO 3a/laHus CTYACHT MMOJY4aCT HABbIKKM U YMCHUS PCHICHUA 3a4a4 11O
TapMOHUYCCKUM MCXAHUYICCKUM KOH66aHI/IHM, MasATHHUKaM, peias ypaBHCHUC KoJIeOaHU U HCIOJIb3YA
MOHATHUA aMIUIUTY AbI, 4aCTOTBI U (1)33131 KOH66aHI/II>'I, OHEPrun KoJicOaHui. PaCCMa’I‘pI/IBaIOTCSI CBO60,HHI>I€
HE3aTyXaromue 1 3aTyXaromue KojeOaHus

YpaBHeHHE cOCTOSTHUS UcanbHOro raza. M3omnporneccel. bapomerpuyeckas Gpopmyna

bonpimana

B peSYJILTaT € BBIIIOJIHCHUA HpaKTI/I‘IeCKOFO 3a1aHUs CTy,I[eHT nonyqaeT HaBBIKH U YMCHI/ISI pCI.HeHI/Iﬂ 3aaa4 1o
YpaBHEHHIO COCTOSIHHSA JJIs1 OOpAaTHUMBIX M HEOOPaTUMBIX MporieccoB. CTyIEHT yUUTCSI HA KOHKPETHBIX
mpuMepax pa3padaTbIBaTh aATOPUTM H HAXOAUTH PEIICHHE 3a7a4 110 YPaBHEHUIO COCTOSHIS UACaTHHOTO
rasa, B 4aCTHOCTHU, JI1 U30XOPHOTO, 1/1306apH0r0, HU30TCPMUYCCKOTO, I/I303HTPOHPII7[HOFO (a}II/Ia6aTHOFO)
mpoueccoB u O6’b€IlI/IH$IIOIlICFO TOJIUTPOITHOI'O IMpo1ecca. HonyqaeT HAaBBIK PCHICHUA 3a/1a4 110 pacyeTy
CTaTUCTUYCCKUX XaPAKTCPUCTHUK rasa 1o pacrnpeacIi€Hu0 BOJ'II:IIMaHa

IIepBoe u BTOpO€ Havyana TEpMOAMHAMUKHU

B pesynpraTte BBIIOIHEHHUS MPAKTHYECKOTO 33JaHUS CTYACHT MTOTyYaeT HaBBIKA M YMEHHUS PELICHUS 33134 110
pacdeTy BHYTPEHHEH SHEPIuy ra3a U €€ U3MEHEHMIO, HayalaM TEpMOJUHAMUK, ypaBHEHUI0 Maiiepa;
paccMaTprBarOTCs 3aKOHOMEPHOCTH aJiadaTHOTO MPOIIECCa; PACCUUTHIBACTCS N3MEHEHUE YHTPOIINH B
pa3HBIX mporeccax v K0d()(UITMEHT TONe3HOTO NeHCTBHS

DneKTpuUYecKoe 1noje B BakyyMe. 3akoH Kyiona

B PE3yAbTATE BBINTOJTHCHUS MIPAKTUYCCKOTO 3a/laHus CTYACHT MOJYy4aCT HABbIKM U YMCHHS Ha KOHKPCTHBIX
npuMepax peuiaThb 3aJa4u 1o 3aKOHy KyJ'IOHa, PpacCUYUTHIBATH HAIIPAKCHHOCTD JICKTPOCTATUYCCKOT'O I10JI4,
HCIOJIb3YA rpa(bnqecm/le npeaACTaBJICHUA - CUJIOBBIC JIMHUU U OKBUNIOTCHIHUAJIbHBIC MTOBEPXHOCTHU - U
MIPUHLHAI CYNIEPIIO3ULIUN

10

Teopema I"aycca. [ToTeHunan

B PE3YIBTATE BBIMTOJIHEHUA MTPAKTUYCCKOTO 3aJaHUA CTYACHT IIOJIYYa€T HaBbIKU U YMECHHS ONIPEACIICHUA
HaIPSHKEHHOCTEH AJIEKTPUYECKOTO MOJISI pa3iIMyHbIX OBEPXHOCTEN C MOMOILBIO TeopeMsl ['aycca, pacuera
MOTEHIINAJA ANEKTPOCTATUIECKOTO OIS B PA3THYHBIX KOH(PHUTYPAITHIX

11

JIMDIEKTPUKY U IIPOBOHUKH B JJIEKTPUUECKOM I10J1€




n/m

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

B PE3yJbTATE BBINTOJTHCHUS MPAKTUICCKOIO 3a/laHus CTYACHT MMOJYy4a€T HABbIKKM U YMCHHS PCHICHUA 3a4a4 110
pacqéTy QJICKTPHUYCCKOI'O MOJIST AUTTOJIA, SJICKTPUICCKUX IoJIek B AUDJICKTPUKAX, pacqéTy SHGKTpOéMKOCTGﬁ
MMPOBOAHUKOB U KOHACHCATOPOB, SHCPI'UU 3aPSAKCHHOT'O ITPOBOAHUKA, KOHACHCATOPA

12

[TocTossHHBIN TOK

B pesyinpTare BBINOTHEHUS MPAKTHUECKOTO 33JaHHsI CTYACHT IOJIyJaeT HABBIKA M yMEHHS PEIICHHUS 3a/1a4
pacdeTy 3JEeKTpUIECKUX IIeNeil Ha OCHOBE 3aKOHOB OMa JUIsi OJHOPOIHOTO ¥ HEOAHOPOAHOTO YIACTKOB IIETH,
Jxoyns-Jlenna, a Taxoke mpaBuit Kupxroda

13

MaruuTtHoe noJje B BaKyyMC U BCHICCTBC

B PE3YJIbTATE BLINTOJTHCHUS MPAKTUYCCKOTO 3a/laHus CTYACHT MOJIYy4a€T HABbIKM U YMCHUS TPUMCHCHUSA
3aKOHOB BI/Io-CaBapa-J'[annaca u AMnepa, a TaKXKEC CUJIbL J'[opeHua JJI1 paCuC€TOB XaPAKTECPUCTUK MAarHUTHBIX
MOJICH B TpaeKTOpI/Iﬁ 1 XapaKTECPUCTUK ABUKCHUSA 3aPAKCHHBIX YaCTUILl B MArHUTHOM I10JIC, TAKKC PCIICHU
3a/1a4 110 UCIIOJIb30BAaHMIO MOHITUM MarHUTHOTO MOTOKA U MUPKYJIAIAU MarHUTHOT'O IOJIA

14

:‘)J'IeKTPOMaFHI/ITHaH HUHAYKIU. :‘)J'IGKTpI/I‘IeCKI/Ie KoJIeOaHus

B pe3ynpTare BBINOIHEHUS MPAKTHYECKOTO 331aHKS CTYIEHT IIOJTyJaeT HaBBIKU M yMEHHS PEIICHHUS 3a1a4 110
3aKOHAaM MHAYKIMU U caMOMHAYKIMK Papaesi, TapMOHUYECKHM KOJIEOaHUsIM B 3JIEKTPUIECKOM KOHTYPE,
pemias ypaBHEHHE KOJICOAHUH M UCTIONB3YS MOHSTHS aMIUIUTYIbI, YACTOTHI U (ha3bl KOIeOaHUH, SHEPTUH
konebannii. PaccMaTpuBaloTcst CBOOOIHBIE HE3aTyXaloIie, CBOOOTHBIE 3aTyXaloIINe, BRIHYK/ICHHBIC
KoJieOaHMs, IBJICHUE PE30HaHCa

15

OnexTpoMarHuTHas BoiHa. MHTEpdepeHuus ceta

B pe3ynbTaTe BBINOIHEHUS IPAKTHYECKOTO 3a/JaHUs CTYJEHT OyIeT MOydaeT HaBBIKK M YMEHUs PaboTHI ¢
XapaKTepUCTUKAMU JICKTPOMArHUTHBIX BOJIH H ITOJTYYUT HABBIKM BBIYUCICHUS CKOPOCTH, SHEPTHH,
WHTEHCUBHOCTH 3JIEKTPOMArHUTHOHN BOJIHBI, OTYYHUT NPAKTUYECKNE HABBIKU PEIIECHH 3324 110
uHTep(EpEeHINH U XapaKTePUCTUKAaM KOT'€PEHTHBIX BOJH.

16

Hudpaxus ceeta. dudpakius cBeTa Ha IEPUOANYECKUX CTPYKTypax. [lonspuszarms
cBeta. 3akoHbl bproctepa u Mamtoca. [lornomnienue cera

B pesyibrare BBIMONHEHHS IPAKTHYECKOTO 3a/IaHUsI CTYICHT MOJIYYaeT HABBIKKM M YMEHUsI PEIICHUS 3a/1a4 [0
Iubpakiyy, UCTIOb30Banuio npuniumna I oiirenca-Dpenens, merosa 300 Openers, qudpakius OpeHens Ha
MPOCTEUIINX Mperpagax, nubpakuus OpayHrodepa Ha OHON U ABYX MICIAX, TU(DPAKIIMOHHON peIIeTKE,
HOJISIPHU3ALIIH, UCTIONIB3Ys 3aKOHBI BprocTepa 1 Maoca Ha IpUMEpPE ONTUYECKMX CXEM, COIEPIKAIIMX
TMOJIAPOUABI, a TAKIKE pelIasd paCUCTHBIC 3a/la4i Ha IMOTJIOMICHUE CBETA MPH IMTPOXOKIACHUN CPEI

17

KopnyckysipHo-BotHOBOHM ayanu3M. Braenmauii otosaddexr. Dddext Kommnrona.
JlaBneHue cBeta
B PE3YyAbTATE BBINIOJTHCHUSA NPAKTUYICCKOTO 3a/laHus CTYACHT MMOJY4aCT HABbIKHM U YMCHUS PCHICHUA

pacUueTHBIX 3a/a4 10 3aKOHaM BHeNTHeTo (otodddekra, ypaBHEeHHIO DWHIITEHHA, XapaKTepUCTUKaM (OTOHA;
3¢ dexty Komnrona; qaBieHuo cBera

18

BosiHoBbIE cBOMicTBa MuKpouactuil. Bonnsl e bpoitns. [IpuHuun HeonpeneaeHHOCTH
['eitzenOepra

B PE3YIbTATE BBINTOJTHCHUSA MPAKTHUYCCKOTO 3a/laHuA CTYJCHT MOJIYy4a€T HABbIKM U YMCHHUSA PCIHICHUA
pacyeTHBIX 3aJa4 [10 BOJHOBBIM CBOMCTBAM MUKpPOYACTHUL, UCIOIb3Ys TUIIOTE3Y A€ bpoiis; npumMeHeHnIo
MIPUHITAITA HeonpeaeneHHocTel I eitzendepra

19

VYpasuenue Lllpeaunrepa 1uist cralnoHapHbIX cocTosiHUM. KBaHTOBas yactuna B
06ecKOHEUHO ITyOOKOH OJHOMEPHOM MOoTeHIMaIbHOH siMe. TyHHenbHbIH 3 dexT

B PE3YJbTATE BBINTOJTHCHUS MPAKTUYCCKOIO 3a/laHus CTYACHT MOJYy4a€T Ha KOHKPETHBIX MMPUMEPAX HABbIKU U
YMEHHUsI pacCMaTpUBATh BBIBOBI U3 PEellleHHUH cranmoHapHoro ypaBHenus LlpeanHrepa: 6eckoHeYHO
riryOoKas MOTeHIIHABHAS M, TOTEHIIHATBFHBIX 0aphepoB, BOJOPOIONOI00HOTO aToMa

20

[Tpuntun [Taynu. OcHOBBI cTaTUcTHYEeCKOH du3uku. Pactipeaenenne Makcsemna mo

CKOPOCTAM U SHEPIUusiM
B PE3YIbTATE BBINTOJIHEHUA MTPAKTUYCCKOTO 3aJaHUA CTYACHT MOJIYYa€T Ha KOHKPETHBIX IIPUMEPaxX HABBIKU U
YMCHUA pellaTh 3aJa4u ONPCACICHUA aTOMHOI CTPYKTYPBbI, UCIIOJb3YsI KBAHTOBBIC YK CJIa, [TIpaBUjia 0T60pa




n/m

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

JUISl KBAaHTOBBIX MepexoAoB; npuHiumn [laynu, a Takke cTaTUCTUYECKUE 3aJa4l HA OCHOBE pacIipeieIeHUs
Makcaeina

21

Oyukuus pacupenenenus @epmu-Aupaka. @ynkuus pacupenenenus boze-OiiHmTeina.

KBaHTOBast TEOpUS TEILUIOBOTO U3ITyYEHUS

B pe3yispTare BBINOIHEHUS MPAKTHYECKOTO 331aHKS CTYIEHT TI0JTyJaeT Ha KOHKPETHBIX IPUMEpaxX HAaBBIKU U
YMEHHS pelIaTh CTaTUCTHYECKHE 3aa4ll Ha OCHOBE pacmperneneHnii (cratuctuk) @epmu-Jupaka u boze-
OHHIITeNHA, a TAKXKeE 334U 110 CIEKTPAIbHBIM XapaKTEPUCTHKAM TEIUIOBOTO M3IIy4EHUs, UCTIONb3Ys 3aKOHBI
Kupxroda, Credana-bonbiimana n 3akoHsI cMemeHns: BuHa U1 cepbIx Tel 1 abCOM0OTHO YepHOE TETIO;
MIO3HAKOMUTCS C UCIIOIb30BaHueM (opmyrsl [1nanka

22

®u3uKa METAIJIOB U MOIYIPOBOJIHUKOB

B pesynbraTe BhINOJIHEHHS TPAKTUYECKOTO 3a/IaHUs CTYJICHT MOJy4aeT Ha KOHKPETHBIX PUMEpax HaBBIKU U
YMEHHUsI PACCUUTHIBATH KOJIMYECTBEHHBIE XapaKTEPUCTUKH MTPOBOAUMOCTH METAJLIOB, COOCTBEHHOU U
MPUMECHOH MTPOBOAMMOCTH TOIYTIPOBOJHUKOB, TIPEICTABIISS PE3yIbTaThl TAKXKe IpadUuecKy; peniaTh 3a1a4u
T0 3aBHCUMOCTHU KOHIIGHTPAMy HOCUTENEH 3apsiia B MOJTyIPOBOJIHUKAX OT TEMIEpaTypsl; dddexry Xomna;
paboTe BBIXOAa, KOHTAKTHOI Pa3HOCTH MOTCHIINAIOB

23

OnTHyecKkHe CBOMCTBA TBCPABIX TCJI. Ha3epLI

B pe3ynpTare BBIMOTHEHUS MPAKTHYECKOTO 331aHMS CTYICHT IIOJTyJaeT Ha KOHKPETHBIX TpUMepax HaBBIKU U
YMEHHS PACCUUTHIBATh ONTHUUYECKUE XapaKTEPUCTUKU TBEPBIX TEJI, a TAKXKE PEIaTh 3aa4l ONpeAeTIeHUs
CBOMCTB JIa3€pHOT0 U3ITyUCHUS

24

HI[GpHI)IG pPCaKkuru. PeaKIII/II/I AACPHOTO ACJICHUA U CHHTE3a aTOMHBIX AACP, TCPMOAACPHAA

peakus
B pe3ynpTare BBINOIHEHUS MPAKTHYECKOTO 331aHMS CTYIEHT IIOJTyJaeT Ha KOHKPETHBIX IIPUMepax HaBBIKU U
YMEHHUSI PelIaTh 3a7a4y Ha 3aKOH PaJinOaKTHBHOTO U3ITyUCHUs], Pa3INyaTh PEAKIUH JCTICHUS U CHHTE3a

4.3. CamocrosiTenbHas padoTa 00y4daroImnXCs.

o/

Bunx camocrositensHOM paboThI

[TonroroBka k 1a00paTOpHBEIM paboTaM

IToaroroBka k MPAKTUYCCKUM 3aHATUAM

Pabora ¢ neKIIMOHHBIM MaTepHaIoM

Pabora c nuteparypoit

[ToaroroBka k IpOMEKyTOYHOM aTTECTALUH.

o O | W N

HO)IFOTOBK& K TCKYIIEMY KOHTPOJIIO.

5. Ilepedyenbp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Ne bubnuorpapuyeckoe Mecro goctyna

/T OTHMCaHue

1 ®usuka: koHcnekT geknui | http://library.miit.ru/bookscatalog/upos/03-19701.pdf (nara
1o obmel pusuke LIt oOparenus: 28.03.2025). TekcT: 3MeKTPOHHBIH.
crya. cneu. UYUT,
NCYTI, UD®, UTTOII,




UKD u BeuepHero
¢akynprera. .1 / C.M.
Kokun; MUUT. Kad.
®usnka-2.M.: MUNT,
2010.-244 c. : um. -
bubnworp.: c. 3. - 158.44

p-

®dusuka: yued. mocodue
JUISL CTY]I. CHell. U Hafmp.
NYUT, UTTCY, UTICC,
N2, BeuepHero
¢akynprera. U.2.
Koncnexkr nekmwmii / C. M.
Kokun, B. A. HukuteHko;
MUUT. Kad. ®uzuxa.M.:
MUUT, 2013.-178c. : a-
ui. - bubmumorp.: c. 173. -
63.96 p.

http://library.miit.ru/bookscatalog/upos/14-47.pdf (nata
oOpamenus: 28.03.2025). TekcT: 37MeKTpOHHBIH.

®u3uKa: KOHCIEKT JEKIUN
JUTSL CTY/[I. CHELl. U HaTIp.
NYUT, UTTCY, UTICC,
NDd, Beuepuero ¢-a.
Y.3/C. M. Koxkun, B. A.
Huxurenko; MUUT. Kad.
®uzuka.M.: PYT(MUNT),
2017. - 256 c. : a-um. -
bubnwuorp.: c. 255. -
112.33 p.

http://library.miit.ru/bookscatalog/metod/DC-234.pdf (nara
obpamenus: 28.03.2025). TekcT: 37eKTPOHHBIH.

Tpodumosna, T. 1.
PykoBOZCTBO K pernieHuto
3a/a4 1o pu3MKe :
yueOnuk mis By3oB / T. 1.
Tpodumona. — 3-e uzn.,
uchp. u gon. — Mocksa :
WznarensctBo KOpaiir,
2025. — 265 c. —
(Bricmiee o6pa3oBanue).
— ISBN 978-5-9916-
3429-8.

https://urait.ru/bcode/559650 (nara obpamenuns: 28.03.2025).
TeKcT: 3NeKTPOHHBIH.

®dusuka. Pyccko-
KUTANCKUN CIIOBAPb.
Du3nYeCcKue TEPMUHBL:
s crya. cnen. UYIT,
UTTCY, UTICC/T. C.
Kymu-3ane, 2. H.

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (zara
obpamenus: 28.03.2025). TekcT: 37eKTPOHHBIH.




Mammagmu, C. M. Kokus;
MUUT. Kad. Dusuxka. -
M.: PYT (MUUT), 2022. -
46 c. - b. 1.

®uzuka. COOpHUK 337124
Onrrka. DIeMEeHTHI
aTOMHOM (PU3KUKHU 1
KBAaHTOBOM MCXaHUKH:
y4eOHO-METO/1. TocoOne K
PELICHHUIO 3a/1a4 110 JUCII.
®dusuka I CTy 1. BCEX
cuer. UYUT, UTTCY,
UIICC / T. C. Kynu-3are,
C. M. Kokun; PYT
(MUMUAT). Kag. Pusuxa. -
M.: PYT(MUUT), 2017. -
90 c. - 73.60 p.

http://library.miit.ru/bookscatalog/metod/DC-241.pdf (nata
oOpamenus: 28.03.2025). TekcT: 3JeKTPOHHBIH.

COopHuK 3a/1a4 110
mucnumnae "duzuka' :
yueb. mocobue s
cryaentoB UYUT u
NCYTD/ T.B. 3axapoga,
JI.M. Kacumenko, C.M.
Kokun; Pex. C.M. KokuH ;
MUUT. Kad. "duzuka-2".
- M. : MUUIT, 2006. - 144
c.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbhornik_zadach.pdf
(mata oopamenwst: 28.03.2025). TekcT: 3JeKTPOHHBIH.

[Ipoukus, C. C.
Mexanuka. COOpHUK
3a/1a4 : yueOHoe mocooue
st By30B / C. C.
[IpomkuH, B. A.
Camoneros, H. B.
Humenckuii. — 2-e u3f.
— Mockaa :
W3narensctBo FOpaiit,
2024. — 293 ¢. —
(Bricmiee o6pa3oBanue).
— ISBN 978-5-534-
04916-9.

https://urait.ru/book/mehanika-shornik-zadach-539564 (nara
oOpamenus: 28.03.2025). TekcT: 30eKTPOHHBIH.

Huxkepos, B. A. ®usuxa :
y4eOHUK U TPAKTUKYM ISt
By30B / B. A. HukepoB. —
2-e u31., epepad. u oI
— Mockaa :

https://urait.ru/bcode/510319(nara oopamienus: 25.01.2025).
TeKCT: AIeKTPOHHBIH.




NzparensctBO FOpaiir,
2024. — 558 c. —
(Beicmiee obpazoBanue).
— ISBN 978-5-534-
15950-9.

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAaThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texauueckas oudauoreka PYT (MUUT) - http://library.miit.ru ;

2. Hayunas snektponHas o6ubdaunoreka - Www.elibrary.ru;

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

4. OOpazoBarenpHas I1aTdopMa I YHHBEPCUTETOB W KOJUICIKEH. -
https://urait.ru/.

7. llepeueHb  JNHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHsIEMOTo
IPOrpaMMHOrO OOECHeYeHHs, B TOM YHCJIE€ OTEUYECTBEHHOI'O IPOU3BOCTBA,
HEOO0XO0UMOTr0 JUIsl OCBOCHUS JUCIIUIIUHBI (MOYJIS).

Nurepnet-Opaysep (Yandex u ap.)
Microsoft Office.

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOM ISl
OCYIIIECTBJICHUSI 00pa30BaTEIBLHOIO MPOIIecca IO JUCIUIUIUHE (MOTYITIO).

JIist TpoBeICHMS ayAMTOPHBIX 3aHATHN TI0 JUCITUIUTHHE (MOIyi0) « DU3nKay
UCTIOJIB3YIOTCSl  ayJUTOPUH, OCHAIIEHHBIC MYJIbTUMEANHHBIM 000PYIOBAHUEM:
MIPOCKTOP, KPaH, MePCOHATBHBI KOMITBIOTEP/HOYTOYK.

JlaGopatopHble pabOThl MO JUCHUIUIUHE (MOAYI0) «DU3nKa» MPOBOIATCS B
CHEIUATbHO O00O0PY/IOBAaHHBIX JAOOPATOPUAX C TPUMEHEHHEM HEOOXOIMMBIX
cpencTB oOydeHwHs: 1abopaTOpHOTO 00OpYyAOBaHMs, 00PaA3IOB /I MCCIICIOBAHUMN,
METOMYECKUX TMOCOOW, KOMITBIOTEPHBIX CPEJICTB OOpabOTKH PE3yJIbTaTOB
WU3MEPEHUN.

9. ®opma MPOMEKYTOUYHOM aTTECTAIIUM:

3adeT BO 2 cemecTpe.
DK3aMe€H B 3 CEMECTpeE.

10. OueHouHble MaTepUAIIBI.

OueHouyHble Marepualbl, IPUMEHSAEMbIE MPHU MNPOBEACHUU MPOMEKYTOUHON



arTTecTanum, pa3pa6aTBIBaIOTC$I B COOTBCTCTBHUMU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, JAOIICHT, K.H. Kadeapsl

«Puszuka» A.B. [Taytkuna
CornacoBaHo:

Jupekrop O.H. ITokycaes

3aenyromuii kadenpoit Pusnka H.B. beikoB

[Ipencenarens yueOHO-METOUUECKON
KOMUCCUU J1.B. [Tapunos



