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XapakTepucTHKAa TUCHUILIHHBI

Juciurinaa «@PuU3MKa» COCTABISET TEOPETUUYECKYIO OCHOBY COBPEMEHHOM
TEXHUKU U UTPAET poib GyHAaMEHTAIbHON 0a3bl 3HAHUM B MHKEHEPHO-TEXHUYECKON
HNEATEIBHOCTH, BKJIKOYAsl TEOJIOTHUI0 U PAa3BEAKY MECTOPOXKIACHUM ITOJE3HBIX
uckomnaembix. Kypc @usukum cTpouTcss Kak TOCIEIOBATENbHO EIUHBIN KypC,
OTpaXkarolMii OCHOBHBIC TOJIOKEHUSI 3TOW obOyacTu Hayku. HemomycTumo u3ydathb
TOJBKO OTAEIbHBIC TJaBbl Kypca, MNPUMEHHUTEIBHO K HMHTEpEcaM CHEHUAIbHBIX
JTUCIIUILIVH.

[Ipu coxpaHeHUM OOUIEr0 €IUHCTBA M3JIOKEHUS (U3UKK KaK HAyKd MPOQPUIb
By3a HEOOXOJMMO YUMUTHIBATh HEKOTOPHIM MEpepachpeeiCHUeM MaTepuaia MEexXIy
OT/ICJIbHBIMU pa3JiejiaMu, a TAKKE BHIOOPOM XapaKTEPHBIX MPUMEPOB U MPUIIOKEHUM,
WUTIOCTPUPYIOUIUX JeUCTBUE (PU3MUECKUX 3aKOHOB B TOW WJIM MHOM crielinuuecKou
o0nacTu.

Huciurmmmaa «®u3uka» sBiaseTcs 0a30BOM M BXOIUT B  00sS3aTCIbHBIN
komroHeHT. [lo BweIOOpPY W3ydarOTCs TMPUKIATHBIE BOMPOCHI  TUCHUTLIAHBI
MIPUMEHUTENIBHO K CTAaHJAPTY CIIELIUAJIBbHOCTH.

Heab AMCHMIIMHBI

[{enbto n3ydeHus: TUCHUIIIMHBI «PU3UKa» SABISACTCS:

- M3y4YeHUE OCHOBHBIX (PM3WYECKHUX SIBICHWH; OBIaJieHne (QyHIaMEHTATHHBIMU
MOHATUSIMH, 3aKOHAMH U TE€OPUSIMHU KJIACCUYECKOU M COBPEMEHHOU (DM3UKH, a TaKKe
MeTOJIlaMHi (PU3HUYECKOT0 UCCIICIOBAHUS;

- OBJIQJICHUE IPUEMAMHU U METOJAAMHU PEIICHUS KOHKPETHBIX 33/1a4 U3 Pa3IMYHBIX
oOnacTeit pu3uKy;




- 03HaKOMJICHHE C COBPEMEHHOW Hay4yHOM amnmaparypoi, BoIpaboTKa HauaabHBIX
HABBIKOB MTPOBEJACHUS YKCIIEPUMEHTAIbHBIX HAYUYHbBIX HCCIIEIOBAHUN U 00pabOTKHU UX
pE3yNbTaTOB, YMEHUS BBIIETUTh KOHKPETHOE (DHU3UUECKOE COJACpKAHUE B MPHUKIIAJ-
HBIX 3aJlayax Oyaylieil 1esaTeIbHOCTH.

3amavyu AMCUMILIMHBI

3agauu TUCLUIUIMHBI CIIETYIOIINE:

- PaCKpbITHE CYIIHOCTH OCHOBHBIX IMPEJCTABIICHHM, 3aKOHOB, TEOPHI Kiiaccuye-
CKO M COBpeMEHHOW (U3MKH B MX BHYTPEHHEH B3aMMOCBS3H U LIEIOCTHOCTH, TaK
Kak s OyayIIero WHXEHEpa BaXHO YCBOCHHE HEpapXuu (PU3MUECKUX 3aKOHOB U
MOHSTU, TPAHUI] UX TPUMEHUMOCTH, MO3BOJIAIOMKE Y((EKTUBHO UCTOIB30BaTh UX
B KOHKPETHBIX CHUTYallUsIX;

- (popMUpOBaHUE y CTYJACHTOB YMEHUN W HABBIKOB pEIICHUS 0OO0OIIEHHBIX TH-
MOBBIX 3a/1ay (TEOPETHUYECKUX U AKCIIEPUMEHTAIbHO — MPAKTUYECKUX) U3 PaA3HBIX
oOxactel (PM3UKHU KaK OCHOBBI pelIeHUs MpodecCrnoHalIbHbIX 3a/1aY;

- (hopMHpOBaHHE y CTYIECHTOB HABBIKOB OLICHWBAHUS CTEHEHHU JOCTOBEPHOCTHU
PE3yNbTATOB, MOJYYEHHBIX C IOMOIIBIO JKCIEPUMEHTAIBHBIX WU TEOPETHYECKUX
METO/I0B HCCIIEOBAHUS;

- Pa3BUTHE y CTYIEHTOB TBOPYECKOI'O MBIILJICHUS, HABBIKOB CAMOCTOSTEIbHOU
M03HABATEJIBbHOMN AESITEIbHOCTH, YMEHHUS MOJIEINPOBATh (PU3HMUECKUE CUTYALUH C UC-
II0JIB30BAaHUEM KOMIIBIOTEPA;

- U3Y4YEHUE CTYJEHTAaMU COBPEMEHHOW HM3MEPHUTEIBHON anmnaparypsl, BbIpaOOT-
Ka YMEHHUS U HaBBIKOB MPOBEICHHS SKCIEPUMEHTAIBHBIX HCCIEAOBaHUI U 00paboT-
KM UX PE3yJIbTaTOB, YMEHUS BBIICIUTh (PU3NUECKOE COJAEPKAHUE B MPUKIATHBIX 3a-
nadax Oyayiieu creruaibHOCTH.

CTyAeHT 10/I2KeH 3HATh U YMeTh HCIO0Jb30BATh:

- OCHOBHbIE€ YYE€HHUS B OOJACTH T'YMAHHMTAPHBIX M COLMAIBHO-3KOHOMUYECKUX
HayK, OCHOBHbIE TIOHATHUS, 3aKOHBI U MOJIETH (PU3UKU;

- IBJICHUSI U METObI UCCIIEJOBAaHUN B 00bEME NUCLUIUINH ClIelHaIn3alui;

- pyHnamMeHTanpHbIe sIBICHUS U 3PGEKTh B 0071acTH (HU3UKY;

- MaTeMaTUYEeCKUN aHaIN3, TCOPUIO (PYHKIIMNA KOMIUIEKCHOW MEepeMEHHOM, aHa-
JUTHUYECKYIO TEOMETPHUIO, BEKTOPHBIM U TEH30pHBIA aHanu3, TuddepeHranbHble 1
MHTErPAJIbHBIE YPABHEHMSI, BADHALIMOHHOE UCYUCIIEHHE, TEOPUIO BEPOSITHOCTEN U Ma-
TEMAaTHUYECKYIO CTaTUCTHUKY;

- OCHOBHBIE TOJIOKEHUSI TEOpUH UH(POPMALIMH, MPUHLHUIBI TOCTPOEHUSI CUCTEM
00paboTKM ¥ mepeaaun MHPpopmaru, aHan3 HTHHOPMALIMOHHBIX MPOIECCOB, COBPE-
MEHHBIE alllapaTHbIE ¥ MPOTrPAMMHBIE CPEJICTBA BBIYMCIUTEILHON TEXHUKHU, COBpE-
MEHHbIE TH(POPMALIMOHHBIE TEXHOJIOTUH;

- OCHOBBI 3KOJIOTUH U 37I0POBBS YEJIOBEKA, CTPYKTYPY IKOCUCTEM U OHochepsl,
B3aUMOJICHCTBUE YEIOBEKA U CPEIbl, SKOJOTUYECKUE MPHUHIIUIBI OXPaHbl IPUPOIBI U
PalMOHAIBHOIO MMPUPOIONOIB30BAHMUS.

IIpepexkBU3UTHI
JIist u3ydeHus: MaHHOW NUCIUILTMHBI HEOOXOJAMMO YCBOCHHE CIIEIYIOUTUX JHC-
IIUATIIH .



1. Mat 1207 Maremaruka
2. Him 1205 Xumus

IocTpekBU3UTHI
3HaHUA, MOJYYECHHBIE NMPU HU3YYCHUU AUCHUIUIMHBI «DHU3HKa» HCIONB3YIOTCS

IIPH OCBOCHUU CJICIYIOMINX JTUCIUILINH:
1. OGI 3215 OCHOBBI THAPOIMHAMUYECKUX UCCIICIOBAaHUN
2. GMINS 3216 ['eopusnueckre METOIbI UCCIIETOBAaHUS HE(PTEra30BhIX

CKBa)XUH



TemMaTHueCKUH IJIAH JUCHHUILINHBI
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1. BBenenne. @u3rka Kak HayKa O MPOCTEHIITNX
(dbopmax IBUKEHUS MATEPUU U COOTBETCTBYIOIIUX UM
HanboJiee O0IIUX 3aKOHAX MPUPOALL. MeTo bl (hu3u-
YECKOT'0 UCCIEN0BAHUSA: OIIBIT, TUIIOTE3a, IKCIIEPU-
MEHT, TEOPHSL.

Baxxneiime stansl pa3BUTHS (PU3UKU - OT MEXaHUKU
HproroHa K T€opuM 3JIEKTPOMArHUTHOTO mojs Makc-
BEJJIa U POKIECHUIO KBAHTOBBIX IPEICTABICHHM, CO-
3IaHUIO TEOPUU OTHOCUTEIBHOCTH M KBAaHTOBOM Me-
XaHUKH, CTaBIIMX TEOPETHYECKOW 0a30il aTOMHOM,
AEpHON (PU3UKU M JPYTUX pa3leioB COBPEMEHHOU
¢uzuku. opMupoOBaHUE HAYK: I€OJIOTHUs, TOPHOE Jie-
70, Teopu3MKa U JIp. Ha OcCHOBe (pu3uku. Bnushue
(GU3MKA B CO3JaHUM U PA3BUTUM HOBBIX OTpaciei
TEXHUKU U WHHOBAIIMOHHBIX TexHojorui. [lorpeGHo-
CTHU HHHOBALIMOHHBIX TEXHOJOTUM B JaJbHEUIIEM
Pa3BUTHH (PUBHKHU.

KunemaTruka. MexaHuyeckoe NBUKEHHE KakK Mpo-
crefimas gopma ABukKeHUs matepuu. [IpocTpaHcTBO
u Bpemsa. Cucrema orcuera. llonsiTne mMarepuanbHOU
Toukn. KuHematnueckoe onucaHue IBHKEHHUS Mare-
PHUAIBHOM TOYKHU. 3aKOH JBMXKEHUS. Y pABHECHHUE Tpa-
extopur. CKOpOCTh M YCKOPEHHE KaK MPOU3BOJIHBIE
paanyc-BEKTOpa 10 BPEMEHHU. DIIEMEHThl KHHEMAaTUKN
BpalaTeNbHOro JBHKEHHS. CKOPOCTb M YCKOpPEHHUE
[P KPUBOJIMHEWHOM JBUKECHUHU. YTIIOBAask CKOPOCTh U
YIJIOBOE YCKOPEHHE.

2. JIuHAaMUKAa MATepUAJIbHOH TOYKHU M TBEP/A0T0
Tesia. 3akonbsl Herorona. Macca. Cuna. Buas! cui B
MeXaHUuKe. [ paBUTAIMOHHBIE CUIIbI. 3AKOH BCEMUPHO-
ro tsarorenusi. Cunel ynpyroctu. 3akoH ['yka. Cuiel
TpeHnus. UHepunanpHble CUCTEMBI OTCYETA. MeXaHu-
YECKUI MPUHIUIT OTHOCUTEIbHOCTU. [IpeobpazoBanus
[Namunes. HeunepuuansHbie cucteMsl orcuera. [1ons-
THE a0COJIFOTHO TBEPAOTO Telia. MOMEHT CHJIBI U MO-
MEHT UHEPIIMU TBEPJIOrO TeJa. Y paBHEHUE TUHAMUKHU
BpalIaTeIbHOTO JIBUKEHHUS TBEPAOTO TEIA OTHOCH-
TEJHLHO HEnoABMKHOM ocu. Teopema IllTeiinepa.




JlabopatopHas pabora Ne5 OmnpeneneHre MOMEHTa
MHEPIIMY MaxoBOTO Kojeca

3. 3aKkoHbI cOXpaHeHHUsl. 3aKOHBI COXPAHEHUS Kak
CJIEJICTBUE CUMMETPHUH ITPOCTPAHCTBA U BpeMeHU. Cu-
cTeMa MaTepHualbHbIX TOYEK. BHEIIHME U BHYTPEHHHUE
cuibl. L{eHTp Macc (LEHTp MHEPLIMH ) MEXaHUYECKON
CUCTEMBI U 3aKOH €ro JIBUKEHUA. 3aKOH COXPaHEHUS
HUMITYJIbCa KaK (PyHIaMEHTABHBIN 3aKOH TTPUPOJIBI.
PeakTuBHOE NBMKCHUE.

DHeprus Kak yHUBepcajabHas Mepa pa3IndHbIX (hopm
JIBIDKCHHS M B3aMOJICHCTBUS.

Pabora cuiibl 1 ee BeIpaKeHHUE Yepe3 KPUBOJIMHEHHBIN
uHTerpas. MomtHocTs. KuHeTtnueckasi sHeprusi Mexa-
HUYECKOM CUCTEMBI M €€ CBS3b C pabOTON BHENIHUX U
BHYTPEHHUX CWJI, MPWIOKEHHBIX K cucteme. IloTeH-
[HaTbHas SHEPTUs MaTEePUAIbHOM TOYKH BO BHEIIIHEM
CHJIOBOM I10JIE M €€ CBSI3b C CUJIOM, JECUCTBYIOIICH HA
MaTepuagbHyl0 Touky. KoHcepBaTUBHBIE M HEKOHCEP-
BaTUBHbIC CWJIbl. [[BH)KEHHME B IEHTPAIbHOM TMOJIe
CUJI. 3aKOH COXPaHEHUS DHEPTUU B MEXAHUKE.
MoMeHT nMmnyibca. 3aKOH COXPAHEHUSI MOMEHTa UM-
nyJnbca. ['upockonuueckuii 3ppexr.

Jlabopartopnas padota Ne 2 OnpeneneHrue MOyJis
CABUTA MIPU MOMOITY KPYTHIBHBIX KOJIeOaHUMN

4. DjeMeHTbI CHeNHAIbHOH TEOPUHM OTHOCHUTE/Ib-
Hoctu. [loctynartel Oiinmreiina. [IpeobpazoBanus
Jlopennia. WuBapuantel mnpeoOpaszoBanuii. Pensaru-
BUCTCKMU 3aKOH CJIOKE€HUs CKopocteu. PenstuBuct-
CKO€ NpeoOpa3zoBaHUe UMITYJIbCA U SHEPTHUH.
DJIEMEHTBI MEXAHUKH CIUIOIIHBIX CPENI.

[Tonstue cromHo cpeanl. OOIIME CBOMCTBA KUJ-
KocTel M ra3oB. MneanbHas W Bs3Kasg KUAKOCTb.
VYpaBuenue bepnynnu. JlamunapHoe u TypOyneHTHOE
teueHue skuakocre. dopmyna Crokca. dopmyna
[lyaszeinsa. Ympyrue HampspkeHHs. DHEPrusi yNnpyro
neOpMHUPOBAHHOIO TEJIa

Jlabopatopuast padora Ne22 Omnpenenenue xod(pu-
[UEHTA BA3KOCTHU XKUJIKOCTH MeTo10M CTOKCa

5. Kosiebanust u BoJiHbI.  OOIIME XapaKTEPUCTUKU
rapMoHuyeckux KojeOanuii. Konebanus rpy3a Ha
npyxkuHe. Marematnyeckuii MasTHUK. Dusnueckui
MasTHUK. CroxeHue kojeOanuii. BektopHas nua-
rpamma. Koaddunment 3aryxanus. Jlorapudmmue-
CKHUH JEKpEeMEHT 3aTyxaHus. BeIHyX1eHHbIe KOye0a-




HUS TIOJ, AEUCTBUEM CHHYCOWIQIBHON CHIIbI. AMILIH-
Tyaa U (a3a BBIHYXKICHHBIX KojieOaHui. Pe3oHaHc.
ABTOKoeO6aHus1. BOoTHOBBIE TPOIIECCHI.

OCHOBHBIC XapPaKTEPUCTUKH BOJHOBOIO JBHKCHUA.
YpaBuenus BonHbl. [Inockas BosiHa. beryue u cros-
yue BoJiHBI. DazoBasi ckopocTh. DPdekt Jlommuepa.
3BYK. YIbTpa3ByK.

6. Crarucruyeckas (u3MKa U TePMOIUHAMMKA.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON Teopun. Mouie-
KYJISIPHO-KMHETUYECKHUI CMBICI TeMmeparypsl. Cpen-
HSSl KUHETUYECKAsl SHEPIrusi MOJIEKYJ MJeaJbHOro Ta-
3a. TepMoamHaMHuuecKue mapameTpbl. PaBHOBeCHbIC
COCTOSIHHSI M TPOIIECCHI, UX M300pakKeHHUE Ha TEPMO-
JTMHAMUYECKUX JuarpaMmmax. ['a30BBIC 3aKOHBI.
YpaBHEHHE COCTOSIHUS HUI€ATBHOTO rasa.
CraTrucruyeckue pacnpenejeHusi. BeposaTHOCTh u
dbnykryanun. Pacnpenenenne  MakcBemia. Ckopo-
CTU TEIUIOBOTO JBWKEHMS dYacTull. PacnpeneneHue
bonpmana mirs 9acTui BO BHEITHEM MOTSHITUAIFHOM
none. Yucno creneHedt cBoOonbl. Pacrnpenenenue
SHEPIruu MO CTENEHSIM CBOOOIbl. BHYTpeHHsIs1 SHEprus
UJIeaqbHOr0 raza. MoJeKyIsapHO-KMHETHYEeCKasi Teo-
pUs TEIUIOEMKOCTH HJCAIbHBIX T'a30B U €€ OrpaHu-
YCHHOCTb.

7. OcHoBbI TepMoauHaAMuKH. [lepBoe Hayano Tep-
MoauHaMuku. M3onponeccsl. O6patumelie u HeoOpa-
THMBIE TEIUIOBBIE ITPOLECCHI, PABHOBECHBIE COCTOS-
nusa. Hukn Kapuo u ero KII/I. Teopema Kapno. [Ipu-
Ben€HHas TeroTa. Teopema Knaysuyca. DuTponus.
TepmoanHaMuueckue noTeHuraibl. Bropoe Hauano
TEPMOJIMHAMUKU U €ro (pu3ndeckuil cmpici. CtaTu-
CTUYECKOE TOJIKOBAaHUE BTOPOT0 Hayasiaa TEPMOINHA-
MHKHU. DHTPOIHS OTKPBITOM HEJIMHEMHON CUCTEMBI.
CBsI3b DHTPONMH C BEPOSATHOCTHIO cOCTOsIHUA. Camo-
OpPraHU3YIOUIUECS CUCTEMBI.

JlaGopatopHas pabGorta Nel8 OmpeneneHue OTHOIIIE-
HHUS YAEIBHBIX TEIIoEMKOcTer MeronoM Kremana -
Jlezopma

8. SIBjenus nepenoca. PeanbHble razpl. OOmas
XapaKTEpHUCTHKA SIBJIEHUH niepeHoca. CpegHee 4nuciio
CTOJIKHOBEHHU M CpeIHss JUTMHA CBOOOTHOTO TTpode-
ra. Bpems penakcauuu. fIBieHus repeHoca B HEpaB-
HOBECHBIX TEPMOJIMHAMUYECKHUX cucTeMax. Moseky-
JSIPHO-KMHETUYECKasl TEOpuUs SIBICHUI MepeHoca:




TEIJIONPOBOJAHOCTD, BA3Koe Tpenue, nuddysus. Ko-
3¢ PuUIIUEeHTHI TepeHoca.

OddextuBHbll AuameTp Mosiekysl. Cuiabl MexMolie-
KYJSIDHOIO B3auMMOJCHCTBUA. YpaBHeHue Ban-nep-
Baansca. M3otepmbl Ban-gep-Baansca.

@da30BbIe EPEXO/IBI MIEPBOr0 U BTOpOro poaa. dazo-
Bble paBHOBecHs U (a30BbIe MpEeBpaIICHUsS. Y paBHE-
Hue Kianenipona-Knaysuyca. Kputuueckas touka.
MeracTabuibHble cOCTOSIHMSL. TpoiiHas TOUKa.

9. DnekTpocraTuka. BzanmopeiicTeue snekrpude-
CKHX 3aps0B. 3aKOH COXPAHECHUS JIEKTPUUYECKUX 3a-
pAIOB. DIIEKTpUUECKOe noje. HampsykeHHOCTh 3JeK-
Tpruyeckoro noiist. [IpuHiun cynepno3uuun. Jnek-
Tpuueckuit aunosnsb. Ilotok Bekropa. Teopema ['aycca.
IIpumenenue Teopemsl  ['aycca Kk pacyety Harpsi-
KEHHOCTEU DJIEKTPUYECKUX IOJIEH.

PaboTta snexrpuueckoro mojst. Lupkymnsius BekTopa
HANPSDKEHHOCTU 3JIeKTpudeckoro mnois. [lorenumann.
CB43b TNOTEHIMANA C HANPSKEHHOCTBIO JJIEKTPOCTA-
THYECKOTO TTOJIS.

JlaboparopHas pabota Ned() OmnpeneneHue EMKOCTH
KOHJIEHCATOpa 0aJUNTMCTUYECKUM rajlbBAHOMETPOM

10. IIpoBoaHMKHM B 3JIEKTPOCTATHYECKOM II0JIE.
DJeKTpUUYEeCcKoe MoJie B MPOBOJHUKE U BOJIU3U OT TO-
BEPXHOCTH IMPOBOJHMUKA. | paHWUYHBIE YCIOBHUS Ha
IPaHHLIE TPOBOJHUK — BaKyyM. OJIEKTPOEMKOCTb.
Konnencaropsl. EMKOCTP KOHJIEHCATOPOB PA3JIUYHOU
r€OMETPUUYECKON KOH(DUTYpALTHH.

JIM3IIeKTpUKN B 3JEeKTpocTaThudeckoM noie. [lonspu-
3alMOHHbIE 3apsabl. [lomspuzoBanHOCTh. Tunel nu-
ANEKTPUKOB. JIMdnmeKkTpuueckas BOCIPUAMYHUBOCTD
BEILIECTBA U €€ 3aBUCUMOCTH OT TEMIIEPATYPhI. DJIEK-
TPUYECKOE CMEILECHHE. Y CJIOBUS HA IPaHULIE IBYX JIH-
ANEKTPUKOB U TPOBOJAHUK-IUIIIEKTPHUK.

DHeprusi B3aUMOJEUCTBUSA DJEKTPUUECKUX 3apsIOB.
DHeprust 3apspKEHHOTO KOHJIEHCATOpa M CUCTEMBI
MPOBOAHUKOB. DHEPrusi U 00bEMHAS TIIOTHOCTD SHEP-
T'UU JIEKTPOCTATUYECKOTO MOJI.

11. ITocTrosiHHBIM 1eKTpUYecKui ToK. OOmue xa-
PAKTEPUCTUKH U YCIIOBHUS CYLIECTBOBAHUS dIIEKTPU-
yeckoro Toka. Kiaccuueckas 37eKTpOHHASI TEOPUS
3JIEKTPONPOBOAHOCTH METAIOB. 3aKOHBI OMa U
Jxoyns-Jlenua B nuddepenunansHont popme. Cto-
poHHue cuibl. JJC raapbBaHUYECKOTO 3JIEMEHTA.




O060011eHHBIHM 3ak0oH OMa 111 y4acTKa LENu C Tallb-
BaHUYECKUM 3J7ieMeHToM. [IpaBuna Kupxroda. Dnex-
TPUYECKUI TOK B Ta3e U DJIEKTPUUECKHUM TOK B IJIaMe.
JlabopatopHas pabdota Ne39 Omnpepenenre HEM3BECT-
HOTO COITPOTHUBJIEHUS METOJIOM Y UTCOHA

12. MarnuTtHoe noJje. BeKTop MarHWTHOW HMHIYK-
nuu. [lpunnun cynepnosunuu. 3akoH buo-Casapa-
Jlanmaca. PacyeTel MarHWTHBIX IOJEH TNPOCTEUIINX
cucteM. Cuna Jlopenua. /[Br>keHHe 3apsyKEHHON 4a-
CTUIIBI B MarHuTHoM mone. Dddekr Xomra. Cuna
Awmnepa. BUTOK ¢ TOKOM B MarHuTHOM I1ojie. MOMeHT
CWJI, JCUCTBYIOIIMKA Ha paMKy. MarHUTHBIM MOTOK.
Teopema I'aycca mms marautHoro mojs. PaGora mo
IIEPEMELICHUIO TPOBOJHUKA C TOKOM B MAarHUTHOM
I0JIE.

JlabopatopHasi pabora Ne48 OmnpeneneHue ropu30H-
TaJbHOM COCTABIIAIOIIECH MATHUTHOTO MOJIs1 3EMIIH

13. MaruuTHoe noJjie B Bemecree. MardHetnku. Bu-
Ibl MarHeTukoB. [lnamarneruku. Ilapamarneruku.
®eppoMarHeTMKA. MarHuTHBIM TUCTEpE3nC. Temime-
parypa Kropu. [ panuyHbie yCIOBHUs HA TPAHULIE JIBYX
cpea. 3aKOH IOJHOTO TOKA JJIE MAarHUTHOTO MOJISI B
BEIIICCTBE.

14. SIBieHne 3jIeKTPOMAarHMTHOM MHAYKOUH. Oc-
HOBHOM 3aKOH 3JIEKTPOMAarHWuTHOW uHAaykuuu. Ilpa-
BuiIo JleHna. fBieHus B3aMMHOW MHAYKIIMU U CaMoO-
MHOYKIUU. VHIYKTUBHOCTH JUIMHHOTO COJICHOMJA.
Koadpdumment B3aumMHONW HWHAYKIMH. MarauTHas
sHeprus Toka. [[MOTHOCTh SHEPTUM MArHUTHOTO TOJIA.
VYpaBuenuss Makcgemia. @apajieeBckass U MaKCBEJ-
JIOBCKAsl TPAKTOBKA SIBJICHUSA JJICKTPOMATHUTHOW WH-
nykiuu. Tok cMmemenud. CuctemMa ypaBHeHui Makc-
BeJu1a. OTHOCUTENBHOCTh 3JEKTPUYECKUX U MArHUT-
HBIX MOJIed. BEKTOPHBIN M CKAISIPHBIA MMOTECHIUAJIBIL.
BonnoBoe ypaBHeHune. CKOpPOCTH pacHpOCTpaHECHUS
3JIEKTPOMArHUTHOTO BO3MYLICHMUS.

Jlabopatopuast pabora Ne4l H3ydenme rucrepesuca
(heppOMarHuTHBIX MaTEPUAJIOB

15. DaekTpomMaruuTHble KojebaHusi. KoneOarenn-
HbI KOHTYp. CBOOOHBIE U BBIHYXJIECHHBIE AJIEKTPO-
MarHuTHele KkosneOanus. Pe3zonanc. IlepeMeHHbII
ANEKTpUYECKUN TOK. 3akoH Oma Iy MEpEMEHHOIO
TOKa. PE€30HaHC HANPsSKEHUN U TOKOB.

HUTOI'O:

30

15

45

45




IlepeyeHb 12a00pATOPHBIX 3AHATHH

1. JlaGopatopHas padota Ne 5

«OrmpeneneHne MOMEHTa HHEPITMH MaXxOBOTO KOJIECa»

2. JlabopaTtopHas pabota Ne 2

«OrnpeneneHue MOAYIIS CBUTA MTPH MMOMOIIIH KPYTHIBHBIX KOJICOAHUI

3. Jlaboparopnas pabora Ne 22«Onpenenenue ko puiimeHTa BI3KOCTH KUIKO-
ctu MeTosioM CTokca»

4. JlaGoparopnas padota Ne 18 «Omnpenenenrne OTHOMIEHUS YACIbHBIX TETUIOEM-
kocter meronoMm Knemana - /Iesopmar»

5. Jlaboparopnas padota Ne 39 «OnpeneneHue HEU3BECTHOTO COMTPOTUBIICHUS
METOJIOM Y UTCTOHA»

6. JlabopaTtopHas pabota Ne 40

«OrmpeneneHne eMKOCTH KOHACHCATOpa OATTHCTUYECKUM TalTbBAHOMETPOM

7. JlabopaTtopHas pabota Ne 48

«OmnpeneneHne TOpU30HTAIBHON COCTABIISIFOIIEH MAarHUTHOTO TTOJIST 3€MITHY

8. Jlaboparopnas pabora Ne 3.2

«M3ydenne ructepesuca GeppoOMarHUTHBIX MaTEPUATIOB)

Tembl KOHTPOJIBLHBIX 3aAaHui 151 CPC

Temal. Kunematuka
1. Yrto Takoe cocTaBJstolIas BEKTOpa, MpoeKius BekTopa? PaznoxxeHue BeKTopa
Ha COCTAaBJIAIOIINE.
2. CpenHsist CKOpOCTh. [Ipn KakoM ABMKEHUU CPEITHSSI © MTHOBEHHAS CKOPOCTH

OJIMHAKOBEI?
YTto xapakTepu3yroT HOPMaJIbHOE U TAHTEHIIMAIIBHOE YCKOPEHMUSI?
AHaJIOTUsI MEXK]ly KHHEMAaTUYE€CKUMHU BEJIMUMHAMU MTOCTYNaTEILHOTO U Bpa-
1IaTEIBHOTO JBMKCHUHN. Y PaBHEHHS] pABHOMEPHOTO U PAaBHOIIEPEMEHHOTO
BpaIllaTEIbHOTO JIBUXKEHUSI TBEPJIOTO TeJla BOKPYT HEMOABUKHOW OCH.

5. B3amaum 1.5[1], 1.13[1], 1.28[1],1.38[1], 1.36[1].
Tema 2. /lunaMmuka MaTepuabHONH TOYKHM U TBEPAOIO TeJia.

1. Cuiibl TpeHuUs, yOIPYrOoCTH U TPaBUTAIIMOHHOTO B3aUMOJICHCTBUS.

2. Mexaandeckue cucTeMbl. UTO Ha3BIBAIOT 3aMKHYTOW CHCTEMOM?

3. Kakwue 3aK0HBI COXpaHEHUS IPUMEHUMBI JJI YIPYTUX U HEYIPYTUX CTOJIKHO-

BEHUI?
4. TloTeHIUATbHBIC SHEPTUU TPABUTAIIMOHHOTO B3aUMOICHUCTBUSI U YIIPYTO JIe-
dbopMUPOBAHHOTO TEJIA.

5. 3amaum 2.4[1], 2.20[1], 2.36[1], 2.65[1].
Tema 3. 3aKkoHBI COXpaHEHHUH.

1. KakoB ¢u3ndeckuii CMbICI MOMEHTa UHEPIIUU?

2. MOMeHTBI MHEPITUU TET CAHMMETPUYHON (OPMBI (CTepKEHB, AUCK, II1ap).

3. Teopema llITelinepa u €€ nmpuMeHeHUE JTsl pacyeTa MOMEHTOB UHEPITUH TEl.

4. Kunernueckas 3Heprus 1apa paguyca R, IBUKYIIETOCS CO CKOPOCTHIO D.

5. 3amaum 3.1[1], 3.5[1], 3.11[1], 3.41[1].

Tema 4 . DiieMeHTHI ClIEIHATbHON TEOPUH OTHOCHUTEILHOCTH.

& W



NogakrowdE

[TpeobpazoBanus ["anues.

[Toctynatel crienuaabHONW TEOPUH OTHOCUTEIHHOCTH.
3aBUCUMOCTH MacChl OT CKOPOCTH.

[Tapamokc 6IM3HEIOB.

['paHuUIBI MPUMEHUMOCTH KJIACCHYECKON MEXaHHKH.

DHeprus ynpyro 1epopMHPOBAHHOTO TEJa.
3amaun 17.3[1], 17.6[1], 17.10[1].

Tema 5. KoJsie0anust ¥ BOJIHBI.

1.
2.
3.
4.

[IpoionbHBIE U TOTIEPEYHBIE BOJIHBI.
BomHOBO GpOHT M BOJIHOBAS TOBEPXHOCTb.
VYpaBHEHHE TIOCKOH U c(pepuiecKor BOJIHBI.
@da30Bas U IpyIIoBas CKOPOCTb BOJIH.

3amaum 13.3[1], 13.7[1],13.10[1],13.28[1],14.1[1].
Tema 6. CraTucrudeckas pusnka u repmoanHammnka. CtaTucTu4eckue pac-
npeaeseHus.

1.
2.
3.
4

5.

OTHOCHUTENIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MACCHI.

CKOJIBKO MOJIEKYJI COACPKUTCA B OJHOM MOJIe BemiecTBa?

OuU3NYECKH CMBICT 1aBJICHUSI, TEMIIEPATYPHI.

Kaxkoe cooTHomenrne Mexay TemrepaTypoil no mikane [{enbcus u abcontoTHOM
TEeMIIepaTypoit?

3amaum 5.2[1], 5.5[1], 5.18[1], 5.27[1].

Tema 7. OCHOBBI TEPMOAUHAMHUKH

1.
2.
3.
4.
5

6.

[TonsTHE 00 MaEaIbLHOM rase.

TermnoeMkocTh. Y AeabHas U MOJIsIpHAs TerioeMkocTi. @opmyna Maiiepa.
UTo Takoe 4KCIIO CTENEeHE CBOOOIBI M KaK pacipeaessieTCss SHEPTHsl 1O CTe-
IIEHSIM CBOOOIBI?

[TepBoe HauamO TEPMOAMHAMUKY JISI H30MTPOLIECCOB.

. UTo mpouCXoUT ¢ BHYTPEHHEH dHEPTrHeH npu aauadaTHueckoM pacuiupeHuu

ra3a v IpH ero ainadaTUYecKoOM CKATHH?

3anaunm 5.161[1], 5.171[1], 5.176[1], 5.196[1].

Tema 8. SIBjieHus1 mepeHoca

1.

ok owd

UewMm otnnuaercs ypaBHeHue Ban-nep-Baabca oT ypaBHEHUs COCTOSIHUS UE-
ajabHOTO ra3a?

N30Tepmbl peanbHOro rasa.

®da3zoBas 1uarpaMma COCTOSHUS.

SIBiieHUs nepeHoca B )KUAKOCTSAX U TBEPBIX TElax.

3aBUCUMOCTH KOA(DPUIIMEHTOB MEPEHOCa OT TEMIIEPATYPhI U 1aBJICHUS.

3anaun 6.2[1], 6.9[1], 5.113[1], 5.138[1].

Tema 9. DuekTpocraruka.

1.

2.
3.
4.

3aKOH COXpaHEHUsI AIEKTPUUYECKOTO 3apsia.

[IpuHIMI Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

HanpskeHHOCTh U MOTEHUMAIT AJIEKTPUYECKOTO MOJISI TOUEUYHOT'O 3apsiaa.

UTo Ha3pIBa€TCS MMOTOKOM BEKTOPA HANPSHKEHHOCTH YE€PE3 MPOU3BOJIBHYIO T10-
BEPXHOCTH?



6.
7.

Kak HanpaBieHbl CUIIOBBIE TUHUU 110 OTHOIICHUIO K SKBUMOTEHIIMAIBLHBIM T10-
BEPXHOCTSIM?

Yemy paBHa paboTa CUII MOJIS M0 3aMKHYTOM TPAEKTOPHUH JIBHXKEHUS 3apsiaa?
3amgaum 9.1[1], 9.19[1], 9.26[1],9.39[1],9.47[1].

Tema 10. IIpoBOAHMKH B 3JIEKTPOCTATHYECKOM II0JIE.

1.

abswn

Yemy paBHa HaIPSKEHHOCTH MOJISl BHYTPH MPOBOJIHUKA B CIIy4ae PaBHOBECHUS
3apsa0B?

Kak pacnipesnenex mo npoBoJHUKY COOOIIEHHBIN eMy 3apsif?

KoHaeHcaTopbl M MX IPUMEHEHNE B TEXHUKE.

DHeprust 1 00bEMHASI TNIOTHOCTh SHEPTUU AIEKTPOCTATUYECKOTO TOJISL.

. 3azaum 9.79[1], 9.97[1],9.105[1],9.125[1].

TeMa 11 . ITocTOAHHBIN YJIEKTPUYECKHUH TOK

1.
2.

o0k ow

Kaxkue ycioBus He0OXOAUMBI 7151 IPOTEKAHUS TOKa?

Hocurenu 3apsaa B MeTainnax, MOJIyIPOBOJIHUKAX, JIEKTPOJIATAX U HOHU3UPO-
BaHHBIX ra3ax.

OT 4ero 3aBUCHUT CONIPOTUBIIEHHUE ITPOBOITHUKOB?

[TapannenbHOE ¥ NIOCIIEN0BATEIBHOE CONPOTUBIIEHUE IIPOBOIHUKOB.

[IpaBuso 3HakoB Jy1st 3akoHOB Kupxroda.
3amaum 10.7[1], 10.14[1],10.50[1],10.79[1].

Tema 12 . MaruuTHoOE moJie.

1.

W™

S.
6.

HanpsikeHHOCTh 1 MarHuTHast MHAYKIUASI KOHEYHOTO JIMHEMHOTO MPOBOIHUKA
C TOKOM.

HanpsikeHHOCTh 1 MarHuTHas MHAYKIHSI KPYTOBOT'O BUTKA C TOKOM.
MarauTHbIA MOMEHT KOHTYPa C TOKOM.

B3anMocBs3b BEKTOpa MarHUTHOM MHAYKIIMU C BEKTOPOM HANPSKEHHOCTH TO-
T 1711 OJTHOPOJHBIX U30TPOITHBIX CPESI.

MarsauTHoe€ 110JI€ COJIEHOU/IA.
3amaum 11.1[1], 11.2[1],11.16[1],11.85[1].

Tema 13. MarauTHoe 1moJjie B BelecTBe.

1.

2.
3.
4.

Pa3zHOoCTh NOTEHIIMAI0B Ha KOHIIAX IPOBOAHUKA JBUXKYILIETOCS OCTYNATEIbHO
B MarHMTHOM II0JI€ C TOCTOSIHHOU CKOPOCTBIO.
PU3NYECKAN CMBICT UHIYKTUBHOCTH.

NHIyKTUBHOCTH 0€CKOHEYHO JIJTMHHOTO COJICHOM/IA.
3amaun 11.95[1], 11.100[1],11.107[1],11.119[1].

Tema 14. SIBjeHUE 2JIEKTPOMATHUTHON HHAYKIUH.

1.

arwN

3aBUCHUT JIM OT MAacChl EPUOJ KoJieOaHUI MaTEMaTUYECKOTO, (PU3HUUECKOTO U
NPY>KHHHOTO MasiTHUKOB?

UYro xapakTepu3yeT HavanbHas daza koseOaHun?

CrnoxxeHue IByX OJJMHAKOBO HAIPaBJICHHBIX KOJIEOaHUI.

SIBneHue pe3oHaHca U BIUSHHUE €r0 HA MEXaHUYECKUE CUCTEMBI.

Samaun 12.1[1], 12.5[1],12.9[1],12.24[1],12.33[1].

Tema 15. DjieKTPOMArHUTHBIE KOJIeOaHUS.

1.

Kaxue sanemMeHTsI JOIKEH CoepKaTh KoJieOaTeIbHbIM KOHTYD ISl BOZHUKHO-
BEHHS CBOOOJHBIX AJICKTPOMArHUTHBIX KOJIeOaHu?



Noakowd

KpnTeplm OLICHKH 3HAHMM CTYACHTOB

3K3aMeHaHI/IOHHa$I OIICHKA 110 JUCHHUIIIMHEC OIIPCACIIACTCS KaK CyMMa MAaKCH-

®opmyn Tomcona i neproja CBOOOIHBIX JIEKTPOMATHUTHBIX KOJIEOAHUIA.
JIoOGpOTHOCTh KOHTYpa U B3aUMOCBSI3b €€ C JOrapu(pMUUECKUM JEKPEMEHTOM.
YcnoBue anepruoguyecKkoro paspsaaa B KOHTYpe.

[TonHOE conpoTUBIEHNE (MMIIEIAHC) KOJIEOATENbHOTO KOHTYPA.

SIBnenune PE30HAHCA B KOHTYPC U €TI0 TCXHUYCCKOC IIPUMCHCHUC.
Sanaun 14.1[1], 14.7[1],14.11[1],14.25[1].

MaJIbHBIX MMOKa3aTeleil yCreBaeMOoCTH Mo PyOekHBIM KOHTpOIIsIM (10 60%) 1 utoro-

BoM arTectaruu (9k3ameH) (10 40%) u cocrapisiet 3HadeHue 10 100% B cooTBET-

CTBUM C TAOJIUIIEH.

I'paduk BbINOJHEHHUS M CAAYM 3aJaHUHN 10 JUCUMILTIMHE

Pexomen- [Iponon- | ®opma | Cpok | ban-
B KOHTpOIS Llenb 1 comepkanue 3a1a- | ayemast KUTEITb- KOH- | Clla4d | JIbI
HUS JUTEpaTy- | HOCTb BbI- | TPOJS
pa TIOJTHEHHUSI
CPC Yrnyouts 3Hanus o | Bech me- 3
U3y9aeMbIM TeMaM pedeHb
OCHOB-
. Exe
HOU U 3 KOH-
Teky- | He-
J0TOJI- TaKT- g
A | Jeb
HUTENIb- | HbIXYaca o
HOM JIU-
Tepary-
pbI
3ammura 1a6o- | YriyOuTh 3HaHUS 110 2,5 10
H Y [11], 4 KOH-
paTopHBIX pa- | TeMe «MexaHukay, [12] TAKTHELX Teky- | He-
60t Ne 5,22 «Monexynsipaas Gpu- ’ i | aens
[15] yaca
3UKa
3amuTa 1a60- | YIUIyOUTh 3HAHHS T10 [12], 2 KOH- Texv- 6 5
paTtopHO#i pa- | Teme «TepMoanHaMu- [13], TaKTHBIX Hijl He-
00ThI Ne18 Ka [17] Jaca H aens
ATttectranmon- | [IpoBepka 3HaHMIA 1O [1], [2], | xon p 7ue- | 11
HBI MOAYJIb  [reMaM «MeXxaHuKa» [3] . Y aens
TaKTHBIN | O€X-
Ne 1 MonekynsapHas ¢uzu- | Koncm. .
N qac HBIN
Ka ¥ TEPMOJIMHAMUKAY» | JICKIIUH
3amuTa 1a00- | YIIyOWTh 3HAHHS T10 [13], 5 KOH- Texv- 9,11, | 10
paTopHBIX pa- [reMaM: «Dmektpoctatu- | [14], TaKTHBIX Hijl He-
60T Ne39.40  ka u [TocTOSIHHBIN TOK [17] JacoB H TeIs
3amuTa 1a00- | YIIyOWTh 3HAHHS T10 [13], 4 KoH- Texv- 13,14 | 10
paTopHOH pa- | TeMaM: « DJIEKTpoMar- [14], TaKTHBIX Hijl He-
00Tbl No41,48 | HETH3MY [17] Jaca H aenst
Attectammon- | [IpoBepka 3HaHMIA 10 [1], [2], 1 KOH- Py- 14 | 11




HBIA MOJYJIb temam: «llocTossHHBIN [3] TaKTHBIN | O€X- | He-
Ne 2 TOK», «IETPO- Kom#cr. Jac HBIN | nend
Maraetusm», «Komne- JEKIUN
OaHMs ¥ BOJIHBI.
Becs mie- 40
pEUYCHb
OCHOB- 2 B ne-
[IpoBepka ycBoeHuUs HOM U HUro- | me-
DK3amMeH Marepuana JUCHUIUIA- | JIOMOJI- I;OL}II;?: ro- | puon
HBI HUTEIb- BBIM | cec-
HOU JIN- “a cuu
Tepary-
pBI
NTOI'O

IMosuTHKA M MpOLETYyPbI
[Tpu n3ydeHnn MTUCHMIUIMHBI « DU3HKa» MPOITY COOMIOAATh CISAYIOIINE MTPaBU-
na:
1. He ona3npiBaTh Ha 3aHATHS.
2. He nponyckaTh 3aHaTHsI 0€3 YBOXKUTEIBLHON MPUYUHBI, B ClTydae 00JIe3HU
MIPOIITY MPEJCTABUTH CIIPABKY, B APYTUX CIydasx — O0OBSICHUTEIBHYIO 3aIUCKY.
3. B 00s13aHHOCTH CTYyJIEHTa BXOJUT MOCEIICHUE BCEX BUIOB 3aHATHUH.
4. CornacHo KaJeHJIapHOMY I'pauKy y4eOHOTO Mpolecca caaBaTh BCE BUJIbI
KOHTPOJIA.
5. [IpomyIieHHBIC TPAKTHYECKHE 3aHATHS OTpadaThIBAaTh B YKA3aHHOE MIPETIo/1a-
BaTelieM BpeMH.
6. AKTMBHO y4acCTBOBaTh B y4ueOHOM Mpoliecce.
7. BBITh TEPIUMBIMH, OTKPBITBIMHA, OTKPOBECHHBIMH U JOOPOKETATETHHBIMHA K
COKYpPCHHKaM M TIPETIoAaBaTeIsIM

Cnucoxk 0CHOBHOI1 JINTEPATYPHI
1. CaenwseB U.B. Kypc obmieit pusuku: Yueb6. mocodue nist BTy3oB: B 5 kn.: Ku. 1:
Mexanuka. - M.: Actpens, - 312 c. 2005.
2. CaenbeB U.B. Kypc o6mieit ¢pusuku: Yued. mocobue st BTy30B: B 5 kH.: KH. 2:
Monexynsapuas pusuka. Tepmonunamuka. - M.: Actpens, - 341 c. 2005.
3. CaBenbeB U.B. Kypc obmieit ¢pusuku: Yue6. mocodue mis BTy30B: B 5 ku.: Ku. 3:
OnextpuyecTBO 1 MarHetusm. - M.: ACT: Actpens. - 336 c. 2005.
4. Tpopumona T.U. Kypc duzuku: Yu. [Tocobue. M.: Axkagemus, - 560c. 2004
5. Cyneena JI.b. Mexanuka u MosekyssipHas gusuka. 2004.
6. CaenweB U.B. Kypc obmieit puzuku. YueObnoe nmocobue s BTy30B. B 5 kHurax.
M. Actpens/ACT. 2003.
7. Tpodpumona T.U. Kpatkuii kypc duzuku: YuebHoe nocodue s By3oB Uzn. 2-e,
uctp. - 352 ¢, M: Beicias IIkona, 2002.




8. Bonpkenmreitn B.C. CoopHuk 3a1a4 1o o0meMy Kypcy (GU3HKHU Ui CTYACHTOB
TeXHUUYeCKux By30B M31. nor., nepepad. - 327 c. CII6: CnenJlut, 2002.

9. Tpodpumona T.1. CoopHUK 3a7a4 MO Kypcy PU3MKU AJid BTY30B: YueOHOE MOCo-
Oue s MHKEHEPHO-TEXHUYECKUX CHEIUANTbHOCTEH BBICIIUX YYEOHBIX 3aBEICHUM.
N3n. 3-e - 384 c. M: Onukce 21 Bex/Mup u O6pazoBanue, 2003.

10. Tpodumosa T.U., [1anosa 3.I". COopHUK 33724 MO KYpCy (PUBHKHU C PEIICHUSMHU:
V4. mocobue s By30B. U3, 2-e, ucnp./ 3-e - 591 c¢. M: Bricmias [Ikomna, 2002.

11. I'paboBckuii P.W. Kypc ¢usuku: Yuedbnuk mis By3oB. 131, 6-¢ - 608 ¢ {YueOnu-
Ku 11 By30B: CriennanbHas nuteparypa}, CI10: Jlans, 2002.

12. Yeptos JI., Bopo6ses JI. 3amaunnk no ¢usuke. - M.: Boiciias mkomna, 1981.

13. benennbaeBa I'.E. CemecTpoBbie 3a1anus 1mo Kypcy oomei pusuku. 2003.

16. CyneeBa JI.b. DnektpoHHblii yueOHMK. MexaHWKa W MOJIEKYJsipHas (pusmka.
2004.

14. Cyneesa JL.b., ITomsikoBa JI.M., Criunibin A.A., berumos T.b., /I>xymabaes P.H.
Mexanuka u MosiekyJisipHas puzuka. Gusznueckuii mpaktukym 2003.

15. A6aukacoBa A.A., Huszosa 11.B., Yreynuna K.A. u ap. DnexkTprudecTBO U Mar-
HeTH3M. MeToaudeckoe ykazaHue K 1abopaTopHbiM pabotam. 1996.

16. CyxanoB A.Jl. ®ynnamentanbubiii kKypc ¢husuku. T.1., Kopryckynspras ¢pusuka.
M.: U3n. @upma «Arapy», 1996.

17. 3unpbepman I'.E, DnekTpudecTBO M MarHeTusm, 2-¢ u3f. yd. moc. 376c¢. 2008.

18. Bpeiirot k. 101 xmroueBas uaes: @usuka (mep. ¢ aari. [lepdumisera O.), 256 c.
{I'panano3ueiii Mmup), M: @aup-Ilpecc, 2001.

22. benonyukun B.E., 3aukun [{.A., Kunrcen A.C. u np. 3agaun no oOmei pusuke,
336 ¢, M: ®usmatiut, 2001.

19. Uponos U.E. 3agaun no obmieii ¢pusuke: OCHOBHBIC 3aKOHBI: YUueOHOE mocooune
1u1st By30B 31, 4-e, ucnp. - 432 ¢, M: Jlaboparopust bazoBeix 3nanuii, 2001.

20. PemuzoB A.H., [lotanenko A.{. Kypc ¢usuxu: YueOuuk s By3oB - 720c.
{Bricmiee oopazoBanue} M: JIpoda, 2002.

21. Iltuneina H.I'., Couna H.B., T'onbiiman I''H. u ap. C60pHUK BONPOCOB U 3a7a4
o obmieit pusuke Nz, 2-e, ucnp. - 328 c. M: Akagemusi, 2002.

22. Kozen C.M. Jleitman B.I'., JlokmmH I'.P. u ap. COopHMK 33724 110 001IEMY KypCy
¢busuku: Y. 2: .ONeKTpruuecTBO U MarHeTu3M, ONTHKA: Y4eOHOe MocoOue NI BY30B
(non pen. OBunnkunHa B.A.) U3x. 2-e, uchp. - 368 ¢. {Dusuka} M: MOTH, 2000.

23. Tlyn Y. CnpaBouHO€ pyKOBOICTBO Mo (hr3uke: OyHaaMeHTaIbHBIC KOHIICTIIIHH,
OCHOBHBIE ypaBHeHUs U Gopmyiibl (tiep. ¢ anri. @omunoid M.B. u ap.) - 461 c. M:
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