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1. [loacHuTEILHAY 3aNHCKA

1.1. Henn n 3ana4u y4eOHOH JHCHHIIHHDI.

Kypc ¢u3suki coBMECTHO ¢ KypcoM MaTeMaTHKH ¥ MEXaHMKY COCTaBISET OCHOBY
TEOPETHYECKON 1OATOTOBKH UEKEHEPOB M UrpaeT pois (yHAAMEHTATHHON 6a3bl, Gez
KOTOPOH HEBO3MOXHA VCTIEUIHas JEsTe1hHOCTD HHKeHepa o6oro rpoduis. Usyuenne
Kypca QU3HKH cIOCOOCTBYET Pa3BUTHIO Y CTYNEHTOR (GH3MHECKOro MBILUIEHHS, a TAKKE
(hOPMHPOBAHUIO HAYTHOTO MUPOBO33PEHHS, 9TO CO3AAET OCHOBY ISl YCHELIHOTO u3y-
YeHHUs CIeLUaNbHBIX JUCIHUIUINH.

Kypc ¢uswku, sBnssace o6meoOpasoBaTenbHOR AMCHHMILIMHON, NpPENIIECTBYET
U3YHEHHIO Psiia OOMEeTEXHHIECKHX U CIeUHABHBIX KypcoB. [10aToMy, nepsoii 3ajaueii
Kypca (u3UKH ARjISeTCH M3ydeHIe OCHOBHBIX CBOMCTB MAaTepHH W (QH3HUYECKUX ABIIE-
HUi, 3HAHHE KOTOPBIX HEOOXONUMO CTY[EHTY [is JalbHEHLIero OBNAIEHHs MaTepHa-
JIOM ZIpYTHX TUCIMILTAH ¥ NIO3BONMT OPHEHTHPOBATECS Oy MYIHM HHXEHEpaM B OTOKe
HAYYHOM ¥ TeXHHYeCKOH nubopMarmi. BTOpoi, He MeHee BaXkHO#, 3aadeil Kypca (-
3MKH ABJISTCS NpUCHAMKenue Kypca GH3HKH K OCOGEHHOCTAM H COASPIKAHMIO HHXKe-
HEPHON [eATeNbHOCTH. HeMaJIOBa)I{HGH 3ajiaden Kypca 4}143141(11 sABIgETCA BhIpaboTKa
HABBIKOB CaMOCTOATENbHOM paboTsy, yMPHHG CaMOCTCATENBHO p@ma’rh cample pa3H006~
pagHme TeopeTHIecKre H NPaKTHYECKHE Bonpocm STH HABBIKK # YMeRHs Q}opMpr—
FOTCS B HPOLIECCe SIOATOTOBKY K HaGOpaTGpHBIM Ui ’IpaKTI/I‘IECKHM 3aﬂ’51mgM B Hpouecce
H3YYeHUs neKuHOHﬂoro Kyp<:a OCOGEHHO, ecli OH HOCHT npoﬁneMHmH xapaKTep u
CTUMYJTHpYeT AKTHBHOCTE U caMOCTOHTeJILHy@ paboty cTyneHTos.

12 Tpeﬁaaaﬁﬁﬂ K 3HAHHAM M YMEHHSIM CTYAEHTOB [0CTIe ﬁ3§é§ﬁm JMCTMTLTAHBL -
; Bbznymnuk l)OJIJfC‘eH
3Hamb. :
— c})yﬂnameHTanLHme 3AKOHBI H IOCTYNIATHI Q)Hsmcu , |
— OCHOBHbIE 3aKOEBI M TEOPHH KIACCHYeCKOH 1 COBpeMeHHOH L}m:amecxcou Haym ‘a
| TAKXKe TPaHHLB HX NPUMEHHMOCTH; |
— METONBI M3MEpeHHs dusmraecKux ; xapazcrepucrmc Bemecm H Honen
~ U3MUECKHE OCHOBbI METOJIOB HCCIIE/IOBAHMS BEIecTsa; |
— IPHHIMIEL SKCIEPUMERTATBHOTO 1 Teopermecxoro H3Y‘I€HH}I L}m:mqecmx SIBJIeHHH
_Wmpomeccos; 0
oty o ; e D e
~ MPUMEESNTS 3AKOHb GHIHKH JUTA PeIIeHNs TPHKAATHBIX onceHepme 3a1a4;
— MCTIONB308aTs U3MEPHTRNbHBIE IPAGOpS! HpH OKCHIEPHMEHTIIEHOM M3y IeHIH (H3H-
“4ECKHX U TEXHONOTHIECKHX [IPOLECCOR;
— 00pabaThiBaTh ¥ aHATM3HPOBATH PE3Y/IBTATHI SKCIIEPHMEHTATILHBIX H3MEPSHUN (-
- 3MYECKUX BEJTM4HH;
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1.3. Ob1iee KONMYECTBO YACOB M pacTipesieieHHe ayIHTOPHOIO BPEMEHH 10 BUJaM 3a-
HATHH U1 crienmansHocTedt 1-36 02 01 «MamIiHBl ¥ TEXHOJIOTUS JTATEHHOrO IIpOU3-
BoACTBa» U 1-36 01 05 «MammHs! U TexHONOTHS 06pabOTKH MaTepUaloB JaBlICHUEM.

Konuuectso yacos
Cemec Hrcno Pacuacoska
P HeJenb Jlexuu | YCPC  |Ilpaxruueckue |JlaGoparophbie
3aHATHS 3aHATHA
1 17 2,2, 1 30 4 17 34
2 17 2,2,1 34 - 17 34
3 17 2,1, 1 34 - 17 17
Wroro 98 4 51 85

Ob1iee KOMM9YECTBO HacoB U pacrpeeIeHue ayJIHTOPHOTO BPEMEHHU IO BHIAM 3a-
HATHH 1715 cnieupansrocTy 1-42 01 01 «Meramnyprugeckoe ITPOU3BOJICTBO U MaTtepua-
10006paboTKay.

KonuuecTBo wacon
Cemec Hacno Pacuacoska
™ HeAeHb Jlexumn | YCPC  |Tlpakraueckne JlaGoparopHbie
3AHATHS 3AHITHS
1 17 2, 1,1 30 4 17 17
2 17 2,2, 1 34 - 17 34
3 17 2,2,1 34 - 17 34
Htoro 98 4 51 85
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2. Cogepxanne yueGHOro MmatepuaJia

2.1. JIekiiHOHHbBIE 3aHITHS

[ Ne

mn

Hazsanue TEMbl, COACPKAHHUE JICKUUU

Obbem
B yacax

Tlepnoiii cemecTp
Mexanunka H MoJteky igpHas HPHIMKA

PDuzuyecKkHe 0CHOBbI MEXaHHKH

du3uka Kak Hayka. HpeuMeT MexaHukd. Knaccuueckas # KBaHTOBas M€XaHHKa. He-
PEIIATUBUCTCKAA M PCIIATHBUCTCKAA MexaHuka. KuHeMaTuka H AuHamMuka. OCHOBHBIE
CI)I/BH‘{CCKHC MOJEIA: MaTepHraibHasg TOYKaQ, abcomoTHO TBEpPOOEC TEJO. Cucrema ot-
cyeta. OCHOBHBIE KHHEMATHYECKHE XAPAKTEPHUCTHKH NBUKEHUA YACTHIL. CKOpOCTb H
YCKOpEHHE.

Kusemaruxa BPAIATCALHOIO NBUKEHMA TBEPIOro TEa. Yrnosas CKOpPOCTb W YriIOBO€
YCKOPCHHE.

OcHoBhas 3anaua aunamukd. [lepBblii 3axon HetoTtoHa. [ToHaTHe HHEpUHUANbHOU CH-
CTeMbl oTcdera. Macca, cuna u umnysse. Bropoit 3akon HploTOHa kak ypaBHeHHe
apmkeHud. TpeTnit sakon HeloToHa. Heunepuuanbabie cucrembl otcueta. CHiibl HHEp-
HA.

3aKOH COXpaHeHHA MMITyJbca. LIeHTp MHEpUMH. 3aKOH ABHMKEHHA LEHTpa HHEPLHH.
PeakTuBHOE ABHXEHHE. YPABHEHHE IBHKEHHE Tella C TIePEMEHHOMH MacCOii.

PaGota u mommocTs. Kunertuyeckas sneprus. KoHcepBaTuBHbIe H HEKOHCEPBATHB-
Hbie cunbl. [loreHumanbHas >Heprus. 3akoH COXpaHEHHS MOJHON MeXaHHYeCKOH
3HEPTUH.

MomeHT nmitynibca. BpawaTenbhpiit MOMEHT. 3aKOH COXpaHEHHS MOMEHTA MMITYJIhea,

MOMEHT HHEPUMH TBEPAOTO Tesa OTHOCHTENBHO HEMOABHAKHON OCH, MOMEHTHI HHep-
UM HEKOTOPBIX TeN npaBuibHON dopmel. Teopema Illteiinepa. VpaBHeHHe ABHKEHUS
TBCPAOTO Tefa, BPAlIAOUIErOCs BOKPYF HeNOABMXHOM ocu. KuneTHueckas sHeprus
BpAICHHA TBEPIOIO Tela. Pabora M MOLIHOCTE TIpH BpalueHWH TBEPAOTO Tea.

Mounens rapmonnueckoro ocuminatopa. Ilpumepbl rapMOHHYECKHX OCUHJLIATOPOB!
Ipy3 Ha OPYXHMHE, MaTEeMaTHICCKHH MasTHHK, (usHdeckuit maarHuk. CpoGommHbie
HesaTyxatilue Konebanns. [lapaMeTpbl rapMOHMUYECKHX KoNeGaHM: amIauTyna,
KpyroBas 4acToTa, (a3a rapMOHMHECKHX KonebaHMil. DHeprus rapMOHHUECKOTO OC-
uunmasTopa. CsobonHsie 3atyxatomme koneGanus. Kosdduumnent 3aTyXaHHs, nora-
pPHOMHYECKHIN IEKPEMEHT.

Bhiyxaennbie konebaHns. AMILIMTYa H daza TIPH BbIHYKIEHHBIX KOJieOaHUAX. Pe-
30HaHCHbIE KpuBEIC. CIOXEHHE rapMOHHYECKHX KOJeOaHHi OHOrO HANPABJCHHA W
OJIMHAKOBOH 4acToThl. buenns. CnoxeHue B3aHMHO NEePNEeHIUKYJIAPHBIX KoMeGanuii.
Ourypsl Jluccaxy,

10.

Bonnosoe newxenne. Ilnockas Gerymas Boina. [{iuHa BOJIHBI, BOJTHOBOH BexTOp. Bon-
HOBOE ypaBHeHHe. Da3oBas CKOPOCTb M IMCIEPCHS BOJTH. BonHoBol naker. I’ pynnosas
CKOpocTh. Chepuyeckue BOMHbL. VpaBHEHHE CTOSMEH BOJIHBI H €10 aHAH3.

YCPC: ObGwmue cpoiicTBa ®HMAKOCTEH H rasos. CrauHoHapHOe TeueHHe WAeaTbHOMN
KHUIAKOCTH. YpapHeHHe bBeprynnu. Baskas KHOKOCTS. Kos¢uuuent sszxoctu. dop-
Mmyna Ilyaseiins. Popmysa Crokca.

[89]

CraTucrudeckan GpH3MKA U TEPMOIHHAMHKA

JMHAMUYECKHE M CTATHCTHUECKHE 3aKOHOMEPHOCTH. CTATHCTHUYECKUH H TEPMO AUHAMH-
YeCKMH MeTonbl. PaBHOBECHBIH nponecc. Moneas uaeasbHOTO rasa, VYpasHeHue cocTos-
HUA HO€ANBHOTO Ta3a. JlaBjieHye ra3a ¢ TOYKH 3PEHHS MONIEKYIAPHO-KHHETHUECKOH Teo-
pun. OcHoBHOE ypaBHeHue MKT.

CpellHsis KuHeTHIEeCKas SHEPrHM NOCTYNATENLHOTO NBHXKEHHS Mouekyn. Monekynsp-
HO-KHHETHYECKMH CMBIC TemnepaTypsl. UHCIO cTeneHeil cBOGOAbI MONEKYJIb. 3aKOH
PaBHOMEPHOTO paclpeeIeHHA JHEPTHH N0 CTeNeHAM cBOoGOAb MONeKyl. BHyTpeHuss
SHEprud uncanbHoro rasa. CratucTHueckoe pacnpeneieHne Makcrenna Ans MoJexyl
[a3a M0 CKOPOCTAM M SHEPrHAM HX XaOTHYECKOTO ABIKEHUA. bapomerpuueckas dop-
Myna. Pacnpenenenus Bonbumaxa ansi MONeKyJ MACAIbHOTO ra3a, HAXOISMHXCH BO
BHEIIHEM NOTEHUHANHHOM TIONE,

Konmuectso temnors. Teunoemkocts. Pa6oTa rasa npy H3MeHEHHMH €10 0ObeMa. fep-
BOE Ha4ano TepMonuHamuku. IlpumeneHue nepBoro Hadana TepMOIHHAMHKH K M30-
npoueccam W anHabaTiHueckoMmy npoueccy HiacalbHOro rasa. Honurponnueckue npo-
teccel. Kaccuyeckas MONEKYIApHO-KHHETHYECKAS TEOPHS TEILIOEMKOCTH MACATbHbIX
ra30B M €€ OrPaHHYEHHOCTh.

o

Obparumble ¥ HeobpaTHMBIe TeILTOBbie Npouecchl. Kpyrosoii npouece (IUKI). DHTPO-




NS W BTOpoE Hadano repmonmHamuku. Lukn Kapuo. Makcumansumii K.I1.J. Tenno-
BOH MatIWHBL

YCPC: Peansusie rassl. Cuibl 1 0OTEHUMANIBHAS SHEPrust MEMXMOJIEKYNAPHOIO B3ak-
moneficTeus. YpasseHne Ban-nep-Baanbca. Cpasenne u3otepm Bau-nep-Baansca ¢
IKCHEPUMEHTAIBHBIMH M30T€pMaMy. BHYTpPeHHAs Heprus peajbHoro rasza. dazosble
npeBpatleHHus.

o]

17.

CpelHee 4nCIO CTOAKHOBEHHH M CPelHss LTMHA CBOBOIHOTO npobera MosnekyJr. SBne-
HIA JIEpeHOCa. OTIBITHBIE 3aKOHBI TEILIONPOBOAHOCTH, IU(PY3HK H BHYTPEHHETO TPEHHH.
BhiBox ypaBHeHua anddy3uu, TENI0NpoBOAHOCTH H BHY TPEHHEr0 TPEHHS.

Hroro 1 cemectp

Hroro: 1 cemectp - iekumn

30

Hrore: 1 cemecrp - YCPC

Hroro:

34

Bropoii cemecTp
INEKTPHYECTBO H MATHETH3IM

18.

DJIEKTPHYUECTBO H MATHETH3M

Hpeamer knaccudeckoil d1eKTPOAMHAMHKH. DNeKTPHUECKHil 3apsal H ero JHCKpeT-
HOCTh. 3akoH Kynona. Hanpsxennocts anexktpuueckoro nons. Hpuuuun Cylnepnosu-
UM, DAEKTPUYECKUH MIIOND.

19.

Hotok Bekropa HanpsxenHocTu. Teopema Iaycca ans HNeKTPOCTATUYECKOTO NOAA B
Bakyyme. [lpumenenne Teopemsl I'aycea Kk pacuery 3/1eKTpOCTaTHIECKOTO HONIS.

20.

PabGora snekrpocraruieckoro nosis. Teopema 0 UMPKYISLHH Y1€KTPOCTATHYECKOTO T10-
7. TToTeHuMaN 51eKTPOCTATHYECKOTO 1I0JIA U €70 CBS3b ¢ HANPAKEHHOCTHIO.

21.

VineanbHblif GPOBOJHHK B DEKTPOCTATHHECKOM TONE. T1OBEPXHOCTHasA MIOTHOCTH
3apana. DNEKTPOCTATHIECKOE [0J1€ B TIONOCTH HACATBHOTO NPOBOAHHKA. DIEKTPOCTa-
THYECKas 3alIMTa. DIEKTPOEMKOCTh YEAHHEHHOIO NPOBOAHUKA. KOoHaeHcaTophl. Em-
KOCTb KOHICHCATOPOB Pa3jIMYHON reOMETPHYECKON KOHPHTYpaLuH. DHeprus KOH-
aercaropa. II10THOCT SHEPrHM NIEKTPOCTATHIECKOTO MO,

Honspusauns ansnextpuka. [MoispH30BaHHOCTb. DIEKTPHEECKOE CMELICHHE. JlHDJieK-
TpHueCKas NPOHMLAEMOCTb. I'paHHYHBIC YCNIOBHA Ha rpaHHue pa3feia "mpoBOIHHK-
AN31eKTPUK" . CerHeTONIeKTPHKH.

(9%

VcnoBua cyniecTBOBaHHSA EKTPHUECKOTO TOKA. 3aKOHb OMa H bxoyas-Jienna B uH-
TerpanbHoH # nuddepenunansroit dopme. CTOPOHHHE CHABL DNEKTPOABIXKYIIAS CH-
1a (DJC). 3akon OMa 1151 3aMKHYTOH LETH W NS ydacTKa LelH, coaepXkaiero uc-
To4HUK /IC,

24.

3akonsl Kupxroga. 3nexrponposo1HOCTE MeTa108. HocHTeH 3apsaaa B MeTajiax.
HenocrarouHoCTh K1accHueCKOR 31€KTPOHHOM TEOPHH.

25.

ONeMEHTbI 30HHOH TEOPHM KPUCTAUIOB. 30HHAA CTPYKTYpa IHEPreTHYECKOro CIIeKTpa
2EKTPOHOB. YpoBeb DepMH. UHCIO 37M€KTPOHHBIX COCTOAHMH B 30HE. 3amoJjiHeHHe
30H: METAIbl, HOJIYPOBOIHUKH, NUIIEKTPHKH.

26.

Bekrop MarnuTHO# uHayKUnK. [IpUHLMN Cynepno3sHuut. 3akoH buo-Casapa-Jlannaca
H €r0 MPUMCHCHHUE K pacueTy MarHMTHOTO MoJis. MarHMTHOE ToNie TpAMOIUHEHHOTO
NPOBOAHMKA ¢ TOKOM. MaruuTHoe nosie kpyroBoro Toka. BUXpeBoit XapakTep MarHHTHO-
ro noja. TeopeMa o UMPKYIAMH BEKTOPA MATHHTHOH HHAYKIHH A1 MATHHTHOTO 10N B
BaKyyMe M €ro NpHMCHEHHE K pacyeTy MArHWTHOIO MOJi TOPOMIA H JUTHHHOTO COJEHOH-
JIa.

Cuna JlopeHna. MaruuTHoe 1ojie paBHOMEPHO JBMKYIIErocs 3apspaa. JIBuxkeHHe 3a-
PAKEHHBIX YACTHIL B MATHUTHOM 1oJie. Dddexr Xomna.

28.

Cwna Amnepa. BUTOK ¢ TOKOM B MarHMTHOM floJe. MOMEHT CHII, NeHCTBYIOIMUX Ha
BUTOK € TOKOM B MarHWTHOM noJie. MarHuTHBIH MOMEHT. JHEPrHI BUTKA C TOKOM BO
BHEIIHEM MarHuUTHOM. MaruuTHslii motok. Teopema Iaycca 118 MarHHTHOrO 1OJA B
Bakyyme. PaBora niepeMeiieHus NPOBOMHHKA C TOKOM B MATHHTHOM TIOJE.

29.

SBJCHHE 31EKTPOMATHUTHOH MHIYKLMHA. 3aKOH d1eKTPOMAarHHTHOMN uHgykuud. lipasuno
Jlenua. Toxu ®yko. SBnexne camonnmykuuu. Uunyxtusaocts. Toku MPH BKIHOUEHUH U
OTKIOYEHHH HCTOYHUKA 3JIC B JNEKTPHYECKYIO Uerb. B3auMHAas HMHIYKTUBHOCTS.
DHEPIHsA MArHUTHOTO TIOJIA.

30.

Buael marderukos. Tlapa-, aua- u deppomarneTdky. JJomeHHan cTpykTypa. Touka
Kiopu. MarHUTHBII rucrepesuc.

31

®apaneerckas # MaKCBELIOBCKAs TPAKTOBKH ABJIEHHA JNEKTPOMATHHTHON HHLYKLMH.
Buxpesoe snextpuueckoe mone. Tok cMmemenus. Cucrema ypasHeHnH Makcseina B
MHTETpanbHOH U auddepeHIHaIBbHON dopMax.

32

BonHoBOe ypasHeHue 18 21eKTPOMArHHTHOTO N018. [110CKas 31eKTPOMarduTHas BOJIHA.
OcHOBHbIE CBOHCTBA DJIEKTPOMArHWTHBIX BOMH. JHEpPrus INICKTPOMArHUTHON BOJIHBI.
I1orok sHepru. I110TBOCTb IOTOKA SHEpruu. Bextop Ymosa-Tlo#tuHra.

33.

Cro6onnbie konebaHus B koyeOaTelbHOM KOHTYpe. BhiHYXIEHHbIE INEKTPHUUECKHE KO-
nebanug.




34. | 3akon Oma ana uenn NIEPEMEHHOTO TOKA

Hroro: 2 cemectp - Jekunu

34

Tperuii cemectp
OnTtuka, aTOMHAs U siaepHasn PusuKa

35.

Onruxa u aToMuan pu3nka

Passutue npenctaiexHol o npupoge cBeta. OCHOBHBIC 3aKOHEI TEOMETPHIECKON ONITH-
kd. KopiryckynsapHO-BOTHOBO#H Kyanusm. Hurepgepentnn csera. KorepeHTHOCTh CBETO-
BEIX BOJIH. Bpema u nnuna xorepeHTHOCTH. Pacyer HHTCPOEPEHIMOHHON KapTHHEI OT
ABYX KOTEpPCHTHHIX HCTOYHMKOB. ONTHYeCKas WTHHA Iy TH. MHTepdepenis ceeta B TOH-
Kux nreHkax. Hurepgepomerpel.

36.

Hudpakuus csera. Tpunmun T tolirenca-®penesnis. Meron 30n ®penens. HAudpakuus
Dpexens Ha KPYIJIOM OTBEPCTHH U HCKe.

37.

Audpaxuus Opaynrodepa Ha onHOH M HA MHOTHX IHOJMAX. Hudpakiponsas pemerka u
CTICKTpalbHOe pasioxenue. Jlupaxing Ha MPOCTPAHCTBEHHOH peileTke. Dopmyia
Bymsha-bpsrros.

o

38.

Homapwsams ceeta. EcrecTReHubIi 1 HOAPU30BAHHEIH cBeT. 3akoH Mamoca. [Tonspn-
3aund CBETA IPH OTPAKECHUM OT MAIEKTPHKA. 3axoH Bproctepa.

HsotponHeie W auu3oTponHbie cpessl. OnTHueckas anmsotponus. JipoiiHoe nydvenpe-
Jtomyenye. ONHOOCHBIE KPHCTAILIB, DNKTPOONTHYECKHE H MATHHTOONTHYECKAE ABJEHHS

40.

Hornomenue ceta. 3akon Byrepa. Aucnepens ceeta. HopmanbHas u aHOManbHAs mHC-
nepeun. JnexTportas Teopus FHCHIEPCHH CBeTa.

41.

Ternosoe manydenre. AGCOMOTHO YepHOE TeJo. 3aKoH Kupxroda. 3akous! usnyuenuns
abCOMOTHO HePHOro TeNa: 3aKkoH Cregana-bonbumMana, 3akoust Buna. Hporuropeuns
Kiaccuieckoif usnkn. Ksanropas rumotesa u popmyna [lnanxa,

42.

Buemmuii dotosddexT 1 ero 3akonsl, DHeprus ¥ HMITyJIb¢ CBETOBBIX KBZHTOB, Dopmyna
JHHmTeliHa JUTA BHEIHETo (oTod(dekTa. MrorodoTonnsiil hoTordpexr.

43.

Harnenue ceeta. KBaHTOBOE H BOJIHOBOE OOBACHEHHE ABNCHHA CBETA. Ddgexr Komrrro-
Ha.

44,

DNeMeHTHl KRAaHTOBOW MexaHMKH. I unoTesa e Bpo#na. Hupakuus snexktposoB u
HeHTpoHoB. BonHoBble cBoOliCTBA MUKDOYACTHL M COOTHOHICHHS HEOoNpeaeseHHoCTeH,
BosnoBas QyHKIHA M ee CTATHCTHYECKHI CMBICH Vpasuenue Hipemunrepa, Cranmo-
HapHbIe COCTOAHMA. YacTHua B ONHOMEPHOU NPAMOYTOIBHON AMe. HpoxoxaeHue yacT-
Ub! Haj ¥ oy 6apeepoM. ‘

45.

Hpasuno uacror Bopa. CranMoHapHoe ypaBHEHHE Hlpeaunrepa nng atoma Bomopona.
Bogopoxonopo6usie atomel. Duepretmueckue ypoeuu. I'masHoe, opOuTalibHOE B Mar-
HHTHOE KBAHTOBBIC 4HCA. CNEKTPRI BOXOPONONONOGHBIX aToMOB. CIIMHOBOE KAHTOBOE
YHCIIO.

46.

Hpwruun [aymm. Crpykrypa Jmepretrueckux YPOBHEH B MHOTOIICKTPOHHBIX aTOMax
Hepronygeckas cucrema MeHneneesa,

47.

Ksantosas teopus wsnyuenus. IMornouenne, cionTannoe ¥ BBIHYKACHHOE MR3JTY4EHHE
¢otonos. Koopdpuuments Ditmmreitua nus NIepexolloB B ABYXYPOBHEBOH CHCTEME.
Hpunuman paorer nazepa. Ceoiictsa JIA3€PHOTO M3MYYEHHS.

48.

JnemenTh GpHINKH AP
Crpoenne atomHoro sapa. Monenu aapa. Tipuposa spepHeIx cHi. Sluepuble peaxigi.
Peakuus gaepHoTo nenenns. Liennas Peaxuna AeNCHAS Aaep. AnepHplil peakrop.

49.

Ipobriema ncrounnkoB snepriu. TepMOsICpHBI CHHTE3 JeTkHX suep. DHEPTHA 3BE3].
TpoGiema ynpasniseMoro TepmosnepHoro cuuTesa.

50.

PajuoakTuBHOCTL. 3akoH panHoakTHBHOTO pacmana. a-, B-, Y- H3/lyYEHHE aTOMHBIX silep.

51.

Tnmw QyspamenTansHbix B3aMMONEHCTRHH: CHIBHOE, JJIEKTPOMArsHTHOe, cnaboe u
TPaBUTAaLHOHHOE. YacTHIb! BewlecTBa ((PEPMHORBI): KBADKH H JENTOHbL. CranpaptHas
MOZEJIb JIEMEHTAPHBIX 4aCTHI. BemecTso B akcTpemaiibHbiX yenoeuax. Ousmueckas
KapTHHa MHpa Kak Qunocodckas KaTeropus.

Hroro: 3 cemectp - rexuun

34

Beero 3a yuefnniii rox:

Jexpni

98

YCPC




2.2. TlpakTHueckue 3aHATHS

Ne ObmbeM B
i Hassanue vembi, conepxanne yacax
TlepBr1ii cemecTp
DHU3NYeCKHe OCHOBLI MEXaHHUKH
1 KiHemMaThka NOCTYnaTe/ibHOro U BpamaTelbHOTO JABUIKE HHSL. 2
2 | JluHaMHKa IIOCTYNATEIbHOTO JBHKE HHS. 2
3 | AvHamuka BpamaTetbHOTO IBUKEHHUA. 2
4 | Paborta u sneprus. 2
5 KnHemaTyka M IMHAMHKA TapPMOHMUECKUX KOJIeGaHHH. 2
6 | Cnokenne konebanni. KontponbHas pabora. 2
CraTueTHyeckas PHINKA M TEPMOIHHAMHAKA
7 __| Moaeky1ApHO-KHHETHYECKas TeOpHS MISATbHBIX ra30B. 2
8 | OcHOBBI TEpMO THHAMHKY. 2
9 Peanbhpie raser. KonrposnbsHas pabota. 1
Hroro 1 cemecrp 17
Ne ObbeM B
wn Hazeanne Tembl, conepikanne Jacax
Bropoi#i cemecTp
DNEKTPHUECTBO U MATHETH3M o)
10| Dnexrpocraruka. 3akon Kynona. HanpskeHHOCT 3NEKTPHUECKOTO noJis. IlpuHnan cynepnosn-
LIMH.
1 IoteHunan. CA3b NOTEHIMANA ¢ HANPAKEHHOCTHIO NEeKTpocTaTHyeckoro noss. PaGora no ne- 5
PEeMEIIEHAIO 3apsi/ia B TI0JIe.
12| TIpoBOMHMKH B JJIEKTPHYECKOM T0JTe. Onekrpoemkocts. KoHaeHcaTophL. 2
13 3aKkOHBI TIOCTOSIHHOTO Toka. PafoTa M MOMIHOCTH TOKA. Ipasuna Kupxroda. PacuerHo- 5
rpaduyeckas pafora.
14 MaruutHoe HOHGUHOCTOHHHOFO Toka. 3akoH bro-Casapa-Jlaruiaca 1 ero npumeHeHue s pacuera 5
MArHUTHBIX MO,
15 | JIBrKeHHe 3apsKeHHbIX YACTHIL B YNEKTPHUCCKHX M MATHHTHBIX HOJIAX. 2
16 | DnexTpoMarsarTHas HHIVKINA. MHAYKTUBHOCTb. DHEPTHS MArHUTHOTO MOJIA. 2
17 | OnexTpoMarHuTHble KoebaHus U BOaHbL CHCTeMa ypaBHeduii Makcpenna. 2
18 KontponsHnas pabora. 1
Hroro 2 cemecTp 17
Ne ObpeM B
n/n Haspanue Tembl, conepxanne Yacax
Tperuii cemectp
19 | Onruka, aTomMHas u siaepHasi pu3uKka 2
3aKOHBI TEOMETPHYECKOH ONTHKH. HHTephepeHIHs CBETOBEIX BOITH.
20 | [udpaxuus csera. [Ipuniwmn I toliresca-Openens. indpakuns Openens. 2
21 | Nndpakuns @paynrodepa. JIndpakuns Ha oqHO#H mem. AudpakunonHas peierka. 2
22 | lonspusamus ceeta. PacnpocTpanente cBETa B BEIECTBE. 2
23 | 3aKOHbI TEMIOBOTO H3/IYHEHHA. 2
24 | DHeprus 4 MMITyJILC CBETOBBIX KBAHTOB. Dotordppert. Dpdexr Komnroua. 2
25 KBanToBO-MexanHHeCKOe Onucanye aTomMa Bonoposa. KBaHTOBbIE Yic/a, Cnexrp BOROPOAHBIX 5
aTOMOB.
26 | DnemeHTHI sinepHOM QU3HKH. ATOMHOE AAPO. SlnepHbie peakium, 2
27 KontponsHas pabora. 1
Hroro 3 cemecTp 17




2.3. JlaboparopHusbie 3aHATHS

O6BeM B yacax

e 1360201,
wn Ha3sanue Tembl, conepmanne 1-42 01 01
1-36 01 05
HepBriii cemecrp
Mexanuka M MoJleKyasipuas dusuxa
1 | Pacyer morpemHocteii namepeHuii. 2 -
2 | OnpejienieHne TUIOTHOCTH Te)l IPABUILHON reoMeTpyueckoil GopMel. 2 2
3 _ | Mizy4eHHe 3aKOHOB PABHOTICPEMEHHOTO JABHKCHHUA. 2 2
4 | Usydenye 3aKOHOB COXPaHEHHA SHEPIHY U UMITYIbCA FIDH YIPYFOM YIape. 2 2
5 Usydenne 3aKOHOB COXPAHEHHS SHEPIUH M HMITY.IbCA Ha IpAMeEpE OnpeaeaeHus CKopo- 5 )
CTH 1I0JIETA TTYJIH.
6 | M3syuenue 1HHAMVKH BPAIATEILHOTO ABHKCHIA C noMompio MaaTHka Obepbeka. 2 2
7 | VI3yueHHe rapMOHMMECKUX KOeOanHuil. 2 2
8 | Hi3smepeHue 4acTOTh rapMOHHYECKHX KOIeOaHHH ¢ noMouipro Guryp Jiuccaxy. 2 -
9 | Onpenenerne ckopocTH 3BYKa B BO3/IyX€ METOJOM CTOSIHX BOJIH. 2 -
10 | Onpenenensie ko3GGHINEHTA BAZKOCTH KHIKOCTH. 2 -
11 | Hrorosoe 3ansaTHe 2 -
12 | Onpenenenne otrHomenns C,/C, BO3AyXa MetoaoM Knemana-Jlesopma. 2 2
13 | HU3yuenune craTHCTHIECKUX 3aKOHOMEPHOCTEH Ha MEXAHMYECKUX MOZEITAX. 2 2
14 | Onpenesienye IPHpalIeHHs SHTPONHH [IpH INaBNEHHH TBEPAOTC Tea. 2 2
15 Onpenenenre cpenneii 1IMHBI CBOGOIHOTO npobera v 3GHekTHBHOIO AUaMeTpa MoJte- 5 )
KyJ1 BO3/1VXa.
16 | Onpenenexnne kosdduumenta TEIIONPOBOAHOCTH METAJLIOB. 2 -
|7 | Hrorosoe sansthe. 2 1
Hroro 1 cemecTp 34 17
Ne O6beMm B
w/a Hassanne Tembl, conepxkanne Yacax
Bropoi cemectp
INEKTPHYECTBO H MATHETHIM
18 | Vi3yueHne OCHOBHBIX XapaKTePHCTHK ACKTPOU3MEPHTE/ILHBIX IPHOOPOB. 2
19 | OnpenesneHue AMONEKTPHIESCKOM NPOHHLIAEMOCTH TBEPIOTO MOJNSAPHOTO AHIICKTPHKA. 2
20 | M3syueHne 30eKIPOCTATHYECKOrO TIONS METOIOM 3NEKTPOJIHTHIECKHX MOZEEiH. 2
21 | M3ydeHue 3aKOHOB HOCTOSHHOTO TOKA. 2
2 Hsyuenne TeMnepaTypHO# 3aBUCHMOCTH CONPOTHBIEHHA NPOBOJHMKA Y NONYTIPOBO - 5
HHKA,
23 | Misyuenue BonbTamMnepHoit XaPaKTePUCTHKU P-N Mepexoa. 2
24 | WsyueHne 31eKTPOHHOTO ocumorpada. 2
25 | Hsmepenne eMxocTH KOHIIEHCATOPA METOIOM PE30HaHCa. 2
26 | HisMepeHue MHIYKTHBHOCTH KaTyHike MeToaoM Kybepa. 2
27 | Hecnenosanue konebaHuil B KOAEGATENDHOM KOHTYpE. 2
28 | Mayuenue apdexra Xonna. 2
29 | 3auerHoe 3ansrye. 2
30 | OnpenesieHHe rOpPH3OHTAIBHON COCTABMOWECH WHIYKIHA MAarHUTHOIO NIOJIS 3eMITH. 2
31 _| Onpenenenne xo3dduupnenra CaMOHHIYKIMH KaTYIUKH HHIYKTHBHOCTH. 2
32 | M3yuenue cROMCTB (heppOMarHUTHOTO MAaTEpHATA ¢ NOMOMIBIO OCHMILIOrpada. 2
33 | OnpeneneHue BeMUMHEl THPOMArHUTHOIO OTHOMIOHHA JIEKTPOHA. 2
Hrorosoe 3angrHe. 2
34
Hroro 2 cemecrp 34




No O6pem B yacax
- Hassanue remsl, copepxanue 1-36 02 01,
wn 1-42 01 01 1-36 01 05
Tperuii cemectp
OnTtuka, aToMHan u anepuas buznka
35 | HsyueHue 3aKOHOB OTPaXeHHS npenoMycHud csera. Tlokasarens npeomseHus. 2 -
36 | WsyueHne unrepdepeHIHOHHON CXCMBI xoney Hetorona. 2 2
37 | Onpenenenne AIMHE CBETOBOM BOTHBI C noMowtsio Sunpusmst Openens, 2 -
38 | Wsyuenne nudpakimu oT MEH. 2 2
39 Ornpezenensie /A CBETOBOH BONHb C HOMOIIBIO nudpaxiponHol pemerkn. Onpese- 5 5
JICHHE TICPHOAOB IBYMEPHOH CTPYKTYDHL.
40 | Hsyuenue noaspu3oBaHHOTO CBETA. 2 2
41 Hsyvenue BRYTpeHHUX HanpsKeHMIl B KOHCTPYKIUMOHHBIX MATEPHANAX C MOMOMIBIO HO- 2 )
JUPH3AIHOHHOTO MUKPOCKOTIA.
42 | Mayuenne nasepa. 2 -
43 | Hrorosoe 3ansrne. 2 -
44 H3meperne BEICOKHX TEMTIEPATYP ¢ OMOIUIBIO ONTHISCKOTO IIMPOMETPa ¢ HCHE3aroIeH 2 )
HHTBIO.
45 | V3ydeHre ciekTpos HCTIYCKaHHg B [OTJIOMEHHS. 2 -
46 | VisyuenHe 3aKOHOMEPHOCTeH BHEIHHETO H BHYTpeHuero gotoxddexra. 2 2
47 | Vi3yueHue 3aKOHOB TCIUIOBOrO H3IY9eHNS. 2 2
48 | Onpenenenne nocTosHAOH T1NanKa. 2 -
49 | Onpenenesue HOCTOSHHON Puntepra. 2 2
50 | Wisyuenne paGoTi caeTHHKa Tefirepa-Mionnepa. 2 2
51 Hrorosoe 3aHATHE. : 2 1
WTtoro 3 cemecrp 34 17

2.4 PacueTHO-rpaduueckas pabora.

1. B mepsoM cemecTpe BBbIMONHSETCH pacHeTHo-rpadgudeckas pabora mo pasmeny Kypca «Du3nuKay
«Mexanvika 1 MOICKY/IApHAs QH3HKA» B COOTBETCTBIM C METOANYCCKUM YKazaHueM 15477,

2. Bo BTOpoM cemecTpe BRHIOAHSETCS pacHeTHo
«JNEKTPHYECTBO ¥ MATHETH3MY» B COOTBETCTRUM
3. B TpeTheM cemecTpe BHIIONHSETCH pac4eTH

«OnTUKa, aTOMHAs U SAepHAT QUNKA» B COOTBETCTBHH ¢ METOIHYECKUM yKazaHueM 23531,

-rpadudeckas pabota mo pasaeny kypca «Duzuxay
€ METONeCKHM yKasaHHueM Ne 3981, 7
o-rpauueckas pafora no pasgeny Kypca «Duzmkan
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3. TemaTHYeCKHH IVIaH AHCHUIJIHHbI
3.1. TemMaTudeckuil 11aH TUCIMILIAHBL s cnenHansHocTer 1-36 02 01 «Maitmas 1
TEXHONOTHS IMTEHHOTO IPOU3BOACTBA» U 1-36 01 05 «MaIuMHbI ¥ TeXHOIOrUs obpa-
OOTKHM MaTepHAaloB JAaBICHUEMY.

B tom uncne
Ne Haspanue paszgenos, Tem Beero OpakTu- | nabopa-
/i ’ qacop | jekmmu | YCPC
YECKUE | TOPHBIE
1 cemectp, 1 Kype
Paznen 1. Pu3HYECKHE OCHOBLI MEXARHKH.
1 | Beenenue. DiieMeHTH KHHEMATHKH 8 2 2 4
2 | lasamuka 6 2 2 2
3 | 3aKoH coxpaHeH¥s HMIYJIECA 4 2 2
4 | 3akoH coxpaHeHus HEpruy 6 2 2 2
5 | /lunamMuKa BpamarenbHOTO JIBHKCHHS 8 4 2 2
6 | Mexannueckne KoIe6aHuS H BOIHEI 16 6 4 6
7 | DneMeHTBI ruApOANHAMEKH 6 2 4
Pasznen 2. Moaekyaspuas ¢gpuznka u TEPMOAMHAMHKA.
8 Monexynapro-kaneTHueckas Teopus we- 6 5 5 5
aJIbHOTO rasa
9 OCHVOBBI TEPMOJIHHAMUKYU M CTATHCTHYE- 14 g 5 4
CKoH puzukm
10 | Peanbusle razmr 3 2 1 ,
11 | DneMeHTHI PpU3HYECKOH KHHETUKH 8 2 6
2 ceMectp, 1 Kype
Pasnen 3. DaextpudecrBo u Marnerusm.
12 | Daextpocraruka 24 10 6 8
13 | locTosnusiil snekTpubeckuii Tok 8 2 2 4
14 Knaccuaeckas Teopus anekTponposoHo- 5
CTH METAJLIOB
15 | DrieMeHTBI 30HHOH TEOPHH METAIIIOB 6 2 4
16 | MarauTHoe none 14 4 4 6
17 | MarauTHEIe CBOMCTRA BEIIECTRA 6 4 2
18 | DneKTpoMarHHTHAS HHAYKIHS 10 4 2 4
19 | DnekTpomaruuTHbie KoJeGanus 8 2 2 4
20 | Cucrema ypasuenuii Makcaesa 7 4 1 2
3 cemectp, 2 Kype
Paznen 4. Onruxa, aromuas u sxepras $puznka.
21 | Nurepdepennus crera 12 6 2 4
22 | Judpaxuus ceera 12 4 4 4
23 | Honspuzauus ceeta 6 2 2 2
24 | B3aumopelcTBHE CRETA ¢ BEIECTBOM 2 2
25 | DneMeHTBI aTOMHOM H KBAHTOBOMH (H3HKH 22 10 6 6
Pasznen S. CoBpemennas pusnueckas KAapTHHA MHpa.
26 | AtomHoe aapo 10 6 3 1
27 | DnemenTapHble YacTHILI 4 4
Beero no nuennninne 238 98 4 51 85
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3.2. Tematudeckuil nnad MMCUUMNIHHB TS ClIeLHMATBHOCTH 1-42 01 01 «Merannypru-
YCCKO€ NPOU3BOJCTBO U MATEPHANIOOOpabOTKaY.

B Tom yncne
Ne Ha3zpanue pasnenos, Tem Beero npaxkTu- | jabopa-
n/n ’ qacoB | nekuuu | YCPC
YECKHE | TOpHBIE
1 cemectp, 1 xype
Pazpen 1. @Puznueckne 0CHOBLI MEXAHHKH.
| | Beenenue. DneMenTsl KHHEMATHKH 6 2 2 2
2 | Jlunamuxa 6 2 2 2
3 | 3aKOH COXpaHEHH HMITYJIbCA 2 2
4 | 3aKoH COXpaHEHHUs DHEPTHH 6 2 2 2
5 | JlnHamuKa BpamarensHOro ABHKeHUS 8 4 2 2
6 | Mexanuueckue ko1eGaHns H BOJIHBI 12 6 4 2
7 | DeMeHTsI M'uApOANHAMHKH 3 ’ 1
Pazpen 2. Moaeky.ispHan GpU3HKa H TepMOAHHAMHKA.
2 MonekynsapHo-KuHeTHYeCKas TeOpHs Hile- 6 5 5 5
aIBHOTO Tasa
9 OCHVOBBI TEPMOIMHAMUKH M CTATHCTHYE- 14 3 7 4
CKOH (pu3uxy
10 | Peanbupie raspt 2 2
11 | DnemeHTs! Gpusudeckoii KUHETHKH 3 2 1
2 cemecrp, 1 Kype
Pazpen 3. DiexkTpuuecTBo u Maruernsm.
12 | Drekrpocraruka 24 10 6 8
13 | TIOCTOSHHBIN HIE€KTPHYECKHUIl TOK 8 2 2 4
14 Kitaccudeckast TEOPHS 371€KTPONIPOBOIHO- ’ 5
CTH METaIOB
15 | DiiemMeHTR! 30HHOH TeOpHH MeTAILTOB 6 2 4
16 | MarnuTHoe nosie 14 4 4 6
17 | MarsuTHble cBOICTBA BeInecTBa 6 4 2
18 | DnekTpoMarHuTHAs HHIYKIHS 10 4 2 4
19 | DnexTpoMarnuTHble Koebanus 8 2 2 4
20 | CucteMma ypasuenuii Makcsesia 7 4 1 2
) 3 cemectp, 2 Kypc
Pasnen 4. Onruka, aromuas u sitepuas pusuka.
21 | Murepdepenuns cpera 14 6 | 2 6
22 | Mudpakius crera 12 4 4 4
23 | Tlonsipusanms cBera 6 2 2 2
24 | BsauMogeiicTBre cBera ¢ BEIIECTBOM 6 2 4
25 | DileMeHTBI aTOMHOMN M KBAHTOBOM (u3nKH 28 10 6 12
Pasnen 5. CoBpemennas gpuinueckan KapTHHA MHpA.
26 | Atomuoe s11po 11 6 3 2
27 | DneMeHTapHble YacTHIIb 8 4 4
Bceero no aucuunaune 238 98 4 51 85




4. YueOHO-MeTOAHYECKAS KAPTA AHCUHILIHHBI

2

Ne pas-
nena,
TEMBI,

3AHATUSA

Hazsanuc pasnena, Tembi, 3a48THs

KonuuecTBo ay IMTOPHBIX 4acos

JICKUHH

HpaxKTHy.

3aHITHUS

fabopaTtopHbie 3aRsTUS

1-36 02 01,

142
1-36 0105 | '~420101

VYnpasnse-
Mas caMo-
CTOATEIbHusI
pabora cty-
JeHTa

Marepuanbroe
obecney. 3ans-
TH# (Haru. Merto-
JIHY. TOCOoOHs K
ap.)

Jlure-
parypa

®Dopma kori-
TPOJIA 3HaHMI

2

5 6

7

8

Du3HYeCKHE OCHOBBI MEXAHHKH, MOJIeKY-
JIAPHOH PHIHKH K TEPMOAHHAMHKH

30

34 17

4

BBeaenne, DieMeHTbl KHHEMATHKH

Quzyka kak Hayka. OOwwas cTpyktypa
3a7auu Kypca Gpusuku. [Tpeamer MexaHukmu.
Kiaccuueckas u kBanToBas Mexanuka. He-
PENATHBUCTCKAS H PENSTHBMCTCKAZ Mexa-
Huka, Kunemaruka u annamuxa. OCHOBHbBIE
(uspaeckue MO MaTepUabHas TouKa,
abcomoTHO TBepnoe teno. Cucrema orcue-
Ta. OCHOBHBIE KMHEMAaTHYECKHE XapakTe-
PHCTHKU /BHKeHHs uyacThl. CKOpPOCTh H
yCKOpeHHe. KHHeMaTHKa BpaiaTenbHOro
ABMIKEHWsSL TBEPIAOro Teja. Yriosas CKo-
POCThb M YIIIOBOE YCKOpEHHE.

n i
—
Ly —

ITucLMeHHbI
omnpoc
3K3aMeH

I.1.1mp

KuHeMaTHka MaTepHasbHO i TOMKH

5.21

Onpoc, 3k3a-
MeH

1.1.1ap

PacueT norpeinocTy usMepenuii

522

OTtyer

1.1.21p

Onpeaenenne NAOTHOCTH Te NPaBUILHOH
reoMeTpHUecKol hopMbl

Teno npas. reo-

MeTpHY. GOpMBbl,

U3MEPUTETHHbI
HHCTPYMEHT

OTtuer

Junamura

1.2.1n

OcHOBHas 3anada AdHaMmukd. [lepBhilt 3a-
koH HbioTona. IloHsTde uHepunanbHOMN
CHCTEMBI OTCYeTa. Macca, cuna u umiysc.
Bropoii 3akon Hbiotona xak ypasremme
ABrxenua. Tpetud 3akon Heiotona, He-
MHEPLUANbHBIE CHCTEMbl  OTcueTa. Cuiibl
HHEPUUH.

D
—_
) ——

IMucbMmeHHb
onpoc
3K3aMeH




HHH&MHK& MOCTYNATCILHOTO ABHIKCHHSA

1210 H3yuenue 3aKOHOB paBHONEPEMEHHOTO 5 Jlaboparopras 523 Oruer
P JIBYKECHHS - YCTaHOBKa 522
3 3aKoH COXpaHeHHs HMNIY.Ibeca 2
3aKkoH coxpaHeuns uMnyiabca. Llentp unep- .
p 4 Hewp p [TucbMe HHbIA
- UMH. 3aKOH JBIDKEHHS UEHTPa HHEPLHH. 5.1.1
1.3.1n N OTIPOC, IK33-
YpaBHeHHe JIBIKEHUS TEl ¢ HEPeMEHHOM 5.13 Mo
Macco. Peaxtusroe msixeHue.
H3yueHue 3aKOHOB COXpaHeMMA SHEpruu
, Jaboparophas
1.3.1np MMIyNbCa Ha MpUMepe OMpeleneHns CKopo- 2 523 OTuer
YCTaHOBKa
CTH HOJIETA Ny
4 3aKoH coxpaHeHHst JHeprun 2 )
Pabora u mommnocts. Kunernueckas snep- .
IMucbmennbiit
rus. KoHcepBaTHBHbIC H HEKOHCEPBATHBHbIE 5.1.1
1.4.1n OIIpOC, IK3a-
cunbl. [loTeHUMaNbHAS JHEprus. 3akon co- 5.1.3 Mo
XPaHCHHS MEXAHHMECKOH IHepruy,
Onpoc, mpo-
521 BEpKaA JIOM.
l.4.1up | Pabora u sueprus pka A
5.1.15 3anaHus, K-
3aMeH
1410 H3yueHne 3aKOHOB COXpaHEHHS SHEPTUH | 5 - JlabopaTopuas 523 Oruer
4. 2 T9e
p UMITYJIbCA ITPU YIIPYTOM yaape YCTaHOBKa
5 JA¥HaMHKa BpaluaTeLHOTO ABHKEHHA 2 2
MomeHT cuibl. VpaBHeHHE MOMEHTOB. Bpa-
HATeJIbHbI MOMEHT. YDaBHEHHE IBIKEHHA
TeNa, BPAIAKOWIETOCA BOKPYI' HEIIOABHACHO i 511 IrcbmeHHbI
1.5.1n ocd. MOMEHT MHepLMH TBEPAOTO TeNna OTHO- 5'1 '3 o1poc, 3K3a-
CHUTEJIbHO  HETIOABMXKHOH ocH. MowmenT o MEH
HHEPUNH HEKOTOPLIX TeJ TpaBuibHOH reo-
meTpryeckoit popmel. Teopema Ulreiinepa.
MomeHT umnysbca. 3akoH coOXpaHeHHS Mo-
MeEHTa UMITyNbCa TBepAOro Tesa. KuHeTHue- 51 IucbMeHHbIA
1.5.2n CKasl IHEPrus BpailleHHA TBEPAOro Tena. Pa- 5' l’ﬁ OI1poC, JK3a-
10
GoTa ¥ MOUIHOCTB NIPH BPAUIEHHH TBEPAOTO MEH
TeJla B LIEHTPAJIBHOM f10Jie.
Omnpoc, npo-
1.5.1n Hunamuka BpaiarensHOTO IBHKEHUS 521 BEpKa 10N,
- 1p p > 5.2.15 3a0aHUs, dK-

3aMCH




Mzyyerue 1HHAMUKY BPALIATETHHOTO ABH-

JlaBoparopuas

1.5-1ap SKEHMH ¢ TOMOIIBIO MasTHuka O0epbexa YCTAHOBKA 523 Orier
6 Mexannueckue K0J1e0anNs # BOJHBI
Mopnesns  rapMOHHHECKOrO  OCLMLIATOpA.
Tlpumeps!  rapMOHMYECKMX  OCLMANATOPOB:
TPY3 Ha IIPYXHHE, MarTeMaTH4ecKMi Masr-
HUK, pu3vdecknit MasTauk. CooGonHbie He-
3aryxaioume koneGanus. Tlapamerpnt rap-
MOHMYECKUX Konebanuit: amIumTyna, 4acro-
T2, aza rapMoHMYecKnx kojieGawuif, Cpo- 5 [MucbMenybIH
1.6.1x Gomuwie 3aryxaomue koneGanus. Kosddu- 5;; OTIPOC, 3K3a-
UHeHT 3aryXauus, norapudmMuueckuit ge- o MeH
KpeMmenTt, 406poTHOCTh. Brinyxiernure Ko-
nebaHmA OCLMINATOPA N0 NeHACTBHEM CHHY-
COUAANBHON CAIbL. AMIHTYZA ¥ dasa npu
BHIHYMACHHBX Komebanusx. Pesomancase
kpusbie. ClOXKeHHe TapMOHMYECKHX Kole-
Banuii.
Onpoc, npo-
1.6.10p Kunematska 1 IHHAMHKA FapMOHHYECKHX 5.2.1 BEpKa oM.
) KoAeBaHmH 5.1.15 3a7aHuA, K-
3aMeH
1.6.1ap | Msyuenue rapMOHHYECKUX KoneGaHmil JlaGoparopuas 3.2:4 Orger
YCTAHOBKA
162 H3mepeHue 4acTOTH FAPMOHHYECKHX KOJIE- JlaGoparopuasn 524
0-41p Gannit ¢ moMowsio duryp Jluccaxy CTAHOBK Oraer
YCTaHOBKA
Bonnosoe aswkenne Inockan Gerywas
BOJIHa. JLnkHa BOJTHE, BOMHOBOH BEKTOD.
‘ HucoMenHsii
1621 Bonrosoe ypasrenue, 9asoBas ckOPOCTs U 5.11 onpoc, 3xa-
aucnepens BosiH. BosHoso#t naker. [pynmo- 5.1.3 ’
Bas cxopocTh, Chepuyeckue Bonub. Vpas- Men
HEHHE CTOAIEH BOJIHE M €70 aHATH3,
‘ Onpoc, 1po-
1.6.2np | Caoxenue koneGanuii 3.2.1 BEPKa JIOM.
5.1.2 3ATAHMA, K-
3aMEH
1.6.31p Oripesenenne CKOPOCTH 3BYKA B BO3AyXE Jlaboparopuas 5.4 Omier
METOAOM CTOSIMHX BOJIH YCTAHOBKA
7 - DeMeNThl MEXAHUKH KHAKOCTeH H rason




Obmne cBolicTBa JKHAKOCTEH U 12308, Hne-
anbHas KUaKoeTh. CTaivoHapHoe TeueHue

CTAM M SHEPTHAM HX XAOTHYECKOTD ABMIKE-

HICALHOR KHAKOCTH. Vpasrenue Bepryi- 511 TucementbIn
1.7.1x oy, Baskas swuaxocts, Crst BHYTPEHHEr0 5'1’3 OIIpocC, 3K3a-
Tpenns. CTaMoOHApHOE TeUeHUE BAZKON o MEH
xuakocth. Kosdduument Bazxoctu. dop-
myaa Tlyasedtns. ®opmyna Croxca.
1.7.1ap Onpenenenne kosdpduumenta paskocTH JlaGoparopHas 525 Oruer
HUakocTH Metonom Crokea YCTaHOBKA 522
2.12.3ap | Wrororoe 3anarne KorTponsHa
pabora
2 Mouekyaspras GH3MKa B TepMOIHHAMH-
Ka.
9 MoaexyaspHo-KuHeTHYECKaR TeopHs
HICATLHOYO rasa
Monens uneansroro rasa. YpaBHeHue co-
CTOAHMA MASATHLHOTO rasa, [asneHue rasa ¢
TOYKH 3PEHAT MOEKYIAPHO-KHHETHYECKOH
Teopuu. OCHOBHOE YpaBHeHUe MOJICKYsp-
HO-KHHETHHECKOH TeopuH. Versui
2.9.1x Cpenusa kuueTHYECKas SHEPrus noCTya- 5.1.1 onpoc
; ) TENLHOIO ABMKEHNA MOJIEKYL. Mosiexysisp- 513 ’
HO~KHHETHMECKHI CMBIC TeMIICPaTYpSL. JK3aMER
Yucio crenenelt cBo60aB! MONTEKYTBL 3aK0H
PaBHOMEDHOTO PACcHPENCNeHUS SHEPIAH 110
CTeneHAM cBOGOAL MOeKy.T. BHyTpeHnsns
FHEPIUS HACAILHOTO ra3a,
52.1 Onpoc, npo-
2.9.1np MorexyispHo-kuneTH ecKkas Teopus uae- 512 BEPKA JIOM.
ATLHBIX Ta308 5115 3ajanaus, K-
3aMeH
29.1np Oupenenenue otHowenua C,/C, Bo3Nyxa Jlaboparopuas 505 Oruer, sx3a-
) MeToaoM Knemana-lesopma YCTAHOBKA o MEH
10 OCHOBBI TEPMOXHHAMHKH H CTATHCTHYE-
CKOH huiHKH '
Muxpocxonmecxge TIapaMeTpPhl, B¢pon— TIHCEMEHHEL
2101y | HOSTH M Gayxryanun, Cratuctuyeckoe pac- 5.1.1 oTIpOC, K38~
npeaencHie Makcaenna wis rasa no ckopo- 5.1.3 MéH
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HH31. XapakTepHsle CKOPOCTH TEIIOBOIO
JBPOKEHHS MOJIEKYJT raa.

BapomeTpuueckas dpopmyna. Pacnpenenenns
bombumana nns Mostekyn uaeanbHoro rasa,

TIuceMeHHBHH

2.10.2n HAXOAAMKXCS BO BHEHIHEM HOTEHHAIbHOM 2 2} ' ; 01poc, JK3a-
noste. Pacnpenenenve Makcpemnna- o MeEH
bosbumana.
2.10.11p I/I'syvqeﬂue CTATHCTHHECKHX 3aKOHOMEPHO- 5 s JlaGoparopHas 595 Oraer
CTEeH HA MEXAHMYECKHUX MOAEAX YCTaHOBKa
Kosnwuectso Temtotht. TennoeMkocts. Pabo-
T4 rasa npH U3MEeHEHHH ero o0bema, [lepoe
Hawano TepMOAMHAMMKH. | IpMeHeHHe nep-
21031 BOTO Hayana TePMOAHHAMUKH K M30IIpoLieC- 5 5.1.1 Onpoc, 3x3a-
caM M agHadaTHUeCKOMY MPOLECCY MIealb- 513 MEH
Horo rasa. Iloaurponuyeckue mponeccsl.
3aBHCHMOCTh TETUIOEMKOCTH HACATHHOTO
rasa OT BHJA Ipolecca.
Obpatumbie 1 HeOBPATHMBIE TEILIOBHIE 1po-
ueccnl. Kpyrosoit npouecc (uukin). Temo-
" BbIC IBUrATE/IH M XOJI0AMIbHbIC MALIIMHBI. 5.1.1 Onmnpoc, 3x3a-
2.10.4n N 2
L{nkn Kapuo. Makcumansnmpit K.I1.J{. Ten- 5.1.3 MeH
J0BOH MallMHbL MeToa LWKA0B. DHTponus.
BTopoe HAYaI0 TEPMOAHHAMHEKH.
2.10.21p Ornpesiesienne NMPHPALIEHUS IHTPOITUN NPH 5 5 JlabopatopHas 575 Oruer j
TUIABJIEHHH TBEPAOTO Teja YCTaHOBKA
Onpoc, npo-
BEPKA JIOM.
2.10.1ap | OcHOBB TEPMOTHHAMUKH 2 5.2.1 3a0aHHA, K-
3ameH
11 PeanbHble raset 1
Peanuubie rassi. Cujibl ¥ NIOTEHLHANBLHAS
IHEPI U MEXKMOJEKYIAPHOTO B3aHMOAeH-
cTBHA. Ypasnenne Bau-nep-Baassca. Cpas- S [TuceMennpii
2.10.1n HeHHe H30TepMm Ban-nep-Baanbca ¢ skene- 5'] '3 onpoc, ’K3a-
PHMEHTAIBHBIMHU H30TEpMaMu. KpuTHueckoe o MEH
COCTOSIHME ¥ NAPAMETPLI KPUTHUECKOTO CO-
CTOSTHHAL.
2.11.1np | PeaibHble rasn | 5.1.15 Onpoc, npo- |




BEPKA HOM.

3ajaHus, IK-
3aMeH
12 JeMeHTh! GH3HYHECKOH KHHETHKH 6 1 T
Cpenee YMCIO CTONKHOBEHHH U CpenHss B
Anuna ceobonnoro npobera Monekyi. Sene-
HUA NepEHOCA. 3aKOHBI TEINIONPOBOAHOCTH, 5.1 IucbMeHHbIH
2.12.1n A dy3un B BHYTPEHHETO TPEHHMS. Moueky- 513 OTIpoc, 3K3a-
JIAPHO-KHHETHYECKAs TEOPHA 3THX ABICHUI, 52.6 MeH
Bbisoa ypaBrenus auddyum, TENIoNnpo-
BOAHOCTH ¥ BHYTPEHHEIO TPEHHA. 4
Onpenenenue cpeanedt 1aunel cBo6oaHOrO
2.12.1n npobera 1 3PHeKTUBROTO THaMeTpa Mojte- 2 JlaGopatopras 525 Oruer
P | fpobera P YCTaHOBKA
KyJ BO3yXa
2.12.21p Onpenenenue kosdduunenTa Tenonpo- 5 JlaGoparopuas 595 Oruer
BOJHOCTH YCTAHOBKA
2.12.3ap | Hrorosoe 3aHarne 2 1 Pr'P
3 DJIEKTPHYECTBO H MaTHETHIM 34 17 34 34
13 NeKTpoCcTaTHKA 10 6 8 8
3akoH Kynoua. Hanpsixenuocts IEKTpUHE- T
cxoro nod. Ipusnun cynepnosummd, S
SnexTprdeckuit aunons. [otox BEKTOpa 5' | "; ITucbMennbLi
3.13.1n HanpskeHHOCTH. Teopema Naycca s anex- 2 5' | 5 OTIPOC, IK3a-
TPOCTATUHYECKOrO TI0AA B Bakyyme. [Tpume- 5'2'7 MEH
HeHue TeopeMbl ['aycca k pacyery anexrpo- =
CTaTHYECKOI'O HOAA.
3.13.1mp OnekTpoctaruka. 3akoH Kyiona. Harnps- o 5.2.8 Oumpoc; 3k3a-
' KEHHOCTD NnoJis. {1puniun cynepnosuumu. 5.1.15 MeH
3.13.1ap W3yuenne OCHOBHBIX XapaKTEPUCTHK 371K~ 5 5 JlaGopatopras 529 Orver
TPOM3MEpPUTEbHBIX TPUBOPOB YCT@HOBKa
Pa6ora 3:exTpocTaruueckoro nous. Teope- 511
Ma O UMPKYAAUHHA YIEKTPOCTATHYECKOTO 5' | 3 ITucbMennbii
3.13.2a nosis. IoTenuman anekTpocTaTHYECKOTO 2 5'1 5 0npoc, IK3a-
TIOTIA U €T0 CBSA3b C HANPSAKECHHOCTHI0. Pac- 5‘2'7 MeH
9ET NOTEHLHANA H PA3HOCTH [IOTEHIUAIIOR.
Omnpoc, mpo-
IHovetuman. Caasb noreHuuana ¢ vanps-
5.2.8 BEPKa J0M.
3.13.20p | KEHHOCTBIO 3EKTPOCTATHYECKOTO MOJIA. 2
5.1.15 3a7aHus, K-

Pabtora no nepemeinennio 3apaza e nose.

3aMeH ]




3.13.21p W3yuenne snexrpocratnueckoro 1o MeTo- 5 JlabopaTopHas 5210 Oryer 1
JIOM WIEKTPOJIUTHYECKHX MOJETICH. YCTaHOBKa
DNEKTPHYECKUH AHMONb BO BHELITHEM 3/1EK-~ i
TpocTaTHueckom noe. [lonspusauus au- |
anextpuka. [lonspuioBaHHOCTS. DnekTprye- \
CKOE CMelIeHHe. JlHaneKTpHecKas NpoHu- f
LaeMocTh. OCHOBHbIE YPABHEHHS ANEKTPO- 511 ITHChME b
313.3n CTaTHKH JHBJIEKTPHKOB. I;paHqu)Je ycno- 5:1 :3 onpoc, 3k3a-
BHA Ha rpimuixe paszena “aMIIeKTPHK -fm— 51s MéH
AMEKTPHK” U “IPOBOAHHK - JIMAJIEKTPUK
[In0THOCTD 3HEpriHH snEKTpOCTATHYECKOTO
NOJIA B TMIEKTPHKE. DIEKTPOCTPHKLMS
Tbe303eKTpUdeckntil >dpdext. CerHetossick-
TPHKH.
3.13.30p Onpenesienue lepnexrpuqecxoii TIpOHHLIae- 5 JlabopaTopHas 5210 Oruer
MOCTH TBEPJAOTO UHNIEKTPHKA YCTaHOBKA
WneanbHbtit IPOBOAHKK B dISKTPOCTATHYE- ]
CkoM noJie. floBepxHOCTHASA NNOTHOCTS 3a- s
pAza. DNEKTPOCTATHYECKOE TI0JIE B [TOJOCTH ;']'3 IMucbMeHHbI
3.13.4n HICAIBbHOTO APOBOAHUKA. DAEKTPOCTATHYE- 5'1' 5 of1poc, dK3a-
CKas 3aLUMTA, DNEKTPOSMKOCTD YEAHHEHHOTO €'7.7 MeH
NpOBO/IHMKA. B3auMHas eMKOCTb IBYX mpo- o
BOJHUKOB.
KonzaeHcatopsl. EMKOCTb KOHAeHCaTOpOB
Pa3IH4HOM TEOMETPHYECKOH KOHPHUTypaLmn. 511
DHeprus B33UMOICHCTBHA 2IEKTPHYECKHX 5 1'3 IuceMeuHbit
3.13.5n 3apAZ0B. JHEPIHS CHCTEMBI 3aPAKEHHbIX 5‘1 '5 O11poc, 3K3a-
TNIPOBOHHKOB. DHEPTHA KOHIEHCATOPA. §”7'7 MeH
[110THOCTB 3HEPTHH INEKTPOCTATHYECKOTO e
ToJsi.
. 519 Onpoc, mpo-
3.133mp TTIpOBOMHUKH B 3JIEKTPOCTATHYECKOM MONTE, 5115 BEPKa JIOM.
OnextpoeMkocTh. Konnencatopsl 598 3aJaHus, K-
3aMeH
3.13.4mp H3amepenne emxocTu MeTo10M 6a.rmucmge- 5 JlabopatopHas 5210 oTdeT N
CKOTO railbBaHOMETpa YCTAHOBKA
14 TlocToAHABIH YeKTpHUecKHil TOK 4
314 1n YcnoBus CymiecTBOBaH S 2IEKTPUYECKOro 5.1 ITrcbMeHHBI
0 Toka. 3akoubt Oma u [hkoys — Jlenua » 5.1.3 Onpoc, K3a- |




HHTerpaNbHON U nupeperunamsHoit dop- 5.1.5 MeH
me. CTOpOHHUE CHilbl. DIEKTPOABHKY AR 527
cwia (DJ1C). Uerounnku IIC. 3akon Oma
D719 3aMKHYTOH LEITH | JUTH YYacTKa Herty,
cogepxamero uecrounnk 3/JC. 3akoHsl
Kupxroga. Dnexrpuueckuii Tok B Bakyyme.
TepmonnexTpoHHas 3MuccHs. DieKTpuye-
CKHH TOK B rase.
512 Onpoc, npo-
3.14.1mp 3akoHBI TOCTOAHHOTO TOKa. Pabora u Moni- LTS BEpKa JIOM.
HOCTH TOKA. 598 3alaHuA, K-
3aMeH
3.14.1ap | HM3yuenue 3akOHOB IOCTOAHHOTO TOKA JlaGoparopHas 5210 oTyeT
YCTaHOBKA
Omnpoc, npo-
3.14.2np | Mizydenue 31eKTPOHHOrO ocupLIorpada JlaGoparoprias 529 BEPKA JIOM.
YCTaHOBKA 3amanus, IK-
3aMeH
15 Knaaccnueckan Teopus eKTpORPOBOAHO-
CTH METAJLIOB
DneKTPONPOBOAHOCTS MeTaaos. Hocurerw
3apsija .
315.1n | BMeTALIaX. HenocratousocTs Kiaccuye- g ; Eﬁ;g’:ej:;’:
CKOH 3/IeKTPOHHOH Teopuu. DieKTPORHBI 5‘2‘ MéH
¢epMu-ras B Metasie. SIBeHne cBepxNIpo-
BOAUMOCTH.
16 JJIeMEHTBI 30HHOM TEOPHH MeTALIOB
OneMeHTbl 30HHOM TeOPHH KPHCTAILTOB.
30HHAA CTPYKTYPa SHEPreTHYECKOTO CIIeK-
TPa NMEKTPOHOB. Yposens Depmu, nosepx-
HoCTh Depmu. HHCT0 AMeKTPOHHEIX COCTORA- 511 IacsMenHbId
3.16.1n HUii B 30HE. 3aI0/IHEHHE 30H: METAIIIHI, 110~ 5.1.3 OTIpoc, 3K3a-
JyTIPOBOAHUKH, JUINEKTPHKU. DAEKTPOIpO- 2.7 MeH
BOAMMOCTH T0NyTipoBoaxukos. CobCcTBeR-
HbIE W IPUMECHBIE NOLYNPOBOAHKHKY. [ToHs-
THE O P-n nepexoJie.
T 16 HMsyuenue TeMnepaTypHoit 3aBHCHMOCTH JabopatopHas
16.1ap | conpoTHBieHHA NPOBOJHHAKA U TIOAYNIPO- 5.2.10 oTyeT
YCTaHOBKA

BOJHHKA.




3.16.21p M3ydenue BombTaMIepHON XapakTepUCTHKH JlaBoparopuas 5210 oTHer
p-nh nepexona. Jdnoasi. YCTAHOBKA
17 MaruurHoe noJe 4
DJIEKTPOMArHUTHOE B3ABMOAEHCTRIE BH-
IKYIHXCs 3apaioB. Bexkrop MaruurHo# ma-
Ayxuuy, [pugumn cynepnossuuy. 3akoH
Buo-Casapa-Jlanuaca 1 ero npumenenue k
pacuyeTy MarHUTHOrO mond. MaraurHoe nose 5.1.1
N ITncoMenubIH
3.17.17 | TPAMONMHEHHOIO NPOBOAHHKA C TOKOM. 5.1.3 onpoc, k3.
Marnuthoe nosie kpyrosoro Toka. Buxpe- 5.1.5 ’
BOM XapakTep MATHHTHOIO IO, Teopema o 527 e
UHUPKYNALMK BEKTOPA MATHHTHON UHAYKUMH
AJIA MarHUTHOTO TI0J15 B BAKYYMe M €I'0 NpH-
MEHEHHE K PACHeTy MArHUTHOTO [OJ TOPO-
H/Ia M JUTHHHOTO CONICHOM/A.
512 Onpoc, mpo-
3.17.1mp MarsuTHO® TI0J1e NOCTOSHHOTO ToKa. 3aK0H 5 508 BEPKa JIOM.
bro-Casapa u ero npumeseHue. 5.1.15 3a1aHMA, K-
3aMeH
OnpeneneHne ropu3OHTATLHON COCTaBIA-
3.17.1np | meH BeKTOpA MATHHTHON HHAYKLIME Mar- JlaGoparopuas 5.2.12 oTyer
HHTHOIrG 110t 3emiu, yeTaHoska
JBwKenne 3apKeHHbIX YaCTHI] B MATHET-
HoM rione. Cwna Jlopenua. [pwanun neii-
CTBHA HUKIMHECKUX YOKOPHTEIIeH 3apsKen-
HBIX yacTHl. Dpdexr Xona. deifcrrue 511
MaArHNTHOTO I10/1% Ha TIPOBOAHHK C TOKOM. 5'1'3 TTucbMeHHbIi
3.17.2n | Cuna Amnepa. Burok ¢ TokoM Hsyuenne 5‘1 ’ 5 OTIpoC, IK3a-
JAECKUMOHHOTO MATEPHAIA B MAIHHTHOM TIOJTe. 5'2‘7 MEH
MomeRT cun, IeHCTBYIOIMX Ha BUTOK C To- o
KOM B MarHHTHOM Toyie. MaruuTHbiil Mo-
MEHT. DHePrisA BHTKA C TOKOM BO BHEITHEM
MArHuTHOM TNOJIE.
Ompoc, mpo-
3.17.20p JBRKEHNE 3ADAKEHHLIX YaCTHLL B 3EKTPH- 5 5.1.15 BEpKa J0M.
YECKOM ¥ MArHMTHOM NOJIAX 52.8 3aganus, 3K-
3aMeH
3.17.2mp Onpezenenye BeAHYUHB THAPOMarHHTHOIO Jlabopatopuasn 5911 oTuer

OTHOLICHHWA JACKTPOHA

YCTaHOBKA




3.17.3ap | Hsyuenue sdpdexta Xonna 2 JlaboparopHas 3.2.10 OTHET
‘ ‘ YCTAHOBKA 5.2.11
18 | MaruurtHble cBoOACTBa BEWeCTBA 2
Hamaramumsanue semectsa. Marsgurasie
MOMEHTs! 4TOMOB. Hamarnuuennocts. 511
HanpsxeHROCTS MaruuTHoro nosut. Mar- 5' 1 ’ 3 ncomennntii
3.18.11 | nuThas HpOHHLAEMOCTh. OCHOBUbIE ypaBHe- 5' ) ) 5 Onpoc, K3~
HHS MATHMTOCTATHKM B BewecTse. ['panuy- 5‘2'7 MeH
HbIC yCROBMA Ha IOBEPXHOCTH pasjiena AByX o
MarHeTHKOB.
Bunwt marueruxos. ITapa-, aua-, beppo- u
AHTHHEPPOMATHETHKHY. NIEMEHTH TCOPHH 511
teppomarseriaMa. JJoMeHHas CTPYKTYpa. 5' 1 '3 Mneomendsi
31821 | Touka Kiopy. Marautasit THCTEPE3UC, 5' ) ’ 5 OTIpocC, 3K3a-
‘ Depputht, MarauTocTpukuHs heppoMarte- 5'2'7 MeH
THKOB. [IpAMeHene MarHATHEIX marepua- -
JI08,
3.18.1up Hsygenue croiicTs @eppomammnoro Mare- 5 Jlaboparopwas 5211 oruer
puasa ¢ IOMOINbLIO ocuwIUIorpaha YCTaHOBKA
19 IeKTPOMATHHTHAS HHAYKIHH 4
Marnurublit notox. Teopema MNaycca s
MarHuTHOTO 00As B Bakyyme. Pabora nepe- 511
MELIEHHA BPOBOJHUKA C TOKOM B MarMMTHOM 5'1 ’3 ucbmentnl i
3.19.1n | none, Spneune INSKTPOMArHHTHOH HHIYK- 5’1‘ 5 o1npoc, IK3a-
LK. 32KOH INEKTPOMATHATHON UHIYKIMH. 5'2' 7 MeEH
Tpasuno Jlenua. BsanMHas HHAYKTHBHOCTS. -
QJAC B3aumuol uHLY kUMM,
Asnenve camonnayxumu. DC caMoOuHRYK- 511
r LK. MaayxtusHocTs. TOKH npH BRIIOYEHAN 5' 1 '3 [Tucemen b1l
3.192n | u oTkmroueHny ucroynuka 3JIC B snextpu- 5'1‘ 5 OTIpPOC, 3K3a-
YECKYIO Uelih. IHEPTHS MArHUTHOTO TOJIS. 5'2'7 MeH
TLIOTHOCTH SHEPriUy MATHMTIOTO TIOJA. -
Onpoc, po-
4191 mp BJxeKTpomamuTuag HHAyKURS, MHIYKTHE- 55'11 125 BEpKa oM.
‘ HOCTE, DHEPIUs MarHUTHOTO nons. 5 2 3 3aJaHus, K-
A 3aMeH
319.1 Wsmeperue BEAYKTUBHOCTH KaTYIIKH METO- n Jlaboparopuan HHCI’MGH}?M”
A9.1mp . 2 52.11 onpoc, 3K3a-
aouM XKybepa. YCTaHOBKA

MCH




HucbMennbli

Onpenenenne ko3dhduumenta caMoMHIYK- JlaBoparopuas
3.1920p p bP Y 2 2 parop 5.2.12 Onpoc, IK3a-
UMK KaTYUIKH HWHAYKTHBHOCTH. YCTaHOBKA er
20 DJIeKTPOMATHHTHBIE Koe0annst 2 2 4 4
CaofoHele koae6anua B kosebaTebHOM 51
KOHTYpe. BoiHyXIeHHbIe dneKTpudeckue 5‘] ‘3 ITucoMennpIit
3.20.1n xonebanus. I'eHepaTop nepeMeHHoOro Toka. 2 5‘1' p O11poc, 3K3a-
3axon OMa JUIs Lemn epemMe HHOro ToKa, 5'2'7 MEH
Hmnenanc. . -
Onpoc, npo- |
512 Bepka,qolr)w
3.20.1np | DnexTpomarHuTHele K0AeBaHNS W BONHLL 2 5.1.15 pia JIoM.
3a/1aHus, IK-
5.2.8
3aMeH
Hccnenosanne kosebannii B konebarenbHoM Jlaboparopras
3.20.1p A 2 2 parop 52.12 oTyer
KOHTYpe YCTaHOBKa
H3MepeHrte eMKOCTH KOHIEHCATOPA METO- JlaBoparopuas
3.20.2mp p p 2 2 parop 5.2.11 OTueT
JIOM pe3oHaHca YCTaHOBKa
21 Cucrema ypasHennit Makcsenia 4 1 2 2
DapajieeBckas M MaKCBENLIOBCKAs TPAKTOBKH ]
ABJICHUSA JJIEKTPOMATrHUTHO N HMHIYKLHH, S N
MuceMmennpiif
Buxpesoe siekTprueckoe nosie. Tok cMe- 5.1.3
3.21.1n . 2 011poc, 3K3a-
menus. CucteMa ypapHeHuit Makceena s 5.1.5 MeH
UHTErpanbHol u andepenunansrolt pop- 527
Max.
BosHosoe ypaBreHue ans snextpomaruut- W]
Horo ntosst, [lnockas »aexrpomMarauTHas 5.1.1 N
IMucuMenunii
" BOJIHA. OCHOBHbIE CBOWCTBA 3/1eKTpOMAr- 5.1.3
3.21.2n . 2 onpoc, 3K3a-
HUTHBIX BOJH. DHEPTUS 3IEKTPOMATHHTHOH 5.1.5 MeH 1
BOJiHbL. TToTok 3Hepruu. TTnoTHOCTSL TOTOKA 5.2.7 ]
3Hepruu. Bektop Ymosa — [oittuura |
3.21.1np | Cuctema ypasnenuit Makceenina 1 5.2.8 |
5.2.11 k
3.21.1np | Hrorosoe zanarue 2 2 5.2.12 Pr'p
5.2.10
4 Onruka, aTOMHAas n saepHan $u3uka 34 17 17 34
OCHOBHBIE 33KOHBI FeOMETPHUECKOH O~
22 THKH. ®oTomerpus. UuTtepdepenuns 6 2 4 6
cBeTa,
" 5 -
4.22.1n Passurue npencrasnennii o npupose ceera. 2 5.1.1 Hucweqxpmj




-

i OCHOBHBIE 3aKOHBI TCOMETPHYECKOM ONTHKH. T 5.13 o11pOC, FK3a-
) DuepreTHyeckue seuunibl, CBETOBbIE Be- 5.2.13 MeH
| TMUHHBL. Kopryckynspuo-pontosoit xya- J
L w L I N A |
x Mmepq)epeﬂmm creTa. Ko 2PEHTHOCTD CBE- 5.1.1 : [TucbMeH b
4.222n | vomux sosnn. Pacuer uuTepepe OO 2 513 | onpoc, 3x3a-
| KapTHHBI OT AByX KOTEPEHY HbIX HCTOUHHKOR, | 5213 MeH
SRS S S S . 4 ¥ S NN 25 T I ]
‘ } Hrrepbepeninn B Tonkmx ivieHkax. Kojbia 5.1 % TTHCcHMEHHBIH
42235 i Hutotona. MHTepdepeninsi MHOMMX BOMH, 2 5.13 | onpoc, 3x3a-
| WnTephepomerp. R ) . N 5213 MeH
g ‘ 590 I Onpoc, npo-
422 1mn | 3uKOHBE reoMeTpruecioli oiikn. DoTomeT- ? 5115 | Bepxajom.
wiade 41 ) A
P | bus. Unrepdepenimsa crevosbix Bomn 59 ;A [ 3anaHus, HK-
L o 3amen
S TMmpenomie. 1 T e b T samen
Vi3yuenHe 3aKk0HOB OTPaKeHHs 1 11 enomte- JlaGoparophas 5217
422, lnp | Y P P 2 parop oTyer
| nis cseta. [Tokasarens npenomienns. yCTaHOBKa 5.2.19
L — I . £ z
| Msyuenue nHTepdepeHIMOHHON CXeMbI KO- . Jlabopartopuas 5.2.17
4.22.2np | Y poep 2 2 patop oT4er
—— {seuHeotona I e T | ycranoBka 2219 T
Onpeﬂeneﬂue JUTHHBI CBETOBOH BOMHRI C 2 N Jlabopatophas 52.17 J— |
| omMoeko buripusmbl Gpeuens B R N YCTAHOBKA 5.2.19 __J
dudppaxuns csera 4 4 4 i
e R B _ S R S R N , _—
HAudpaxuns ceera. HpuHan Tiofirenca — 5.1 ITnceMenHbI |
4.23.1n Dpenens. Meton 3on dpeneis. Jubpakius 2 5.1.3 orpoc, HK3a- |
. _ | Ppenenn. udpakuus Ppaynropepa. - v ~ 5.2.13 MEH B
l Hudpakuns va npoctpaticTenHol pemeTKe 5.1.1 IucbmeHbi |
4.23.2x Paspewatoniast cnocoGHOCTH OMITRUECKUX 2 5.1.3 OI1poc, 3k3a-
o npu6opos. IlonsTue o rosorpaduu. 1 L ] o . 5.2.13 MeH
" - Onpoc, npo-
Hubpaxuus csera. Mpunuun Noitrenca - | 5.1.2 poc. fap
. : N BEpKa /oM.
423.iap | ®penens. Meron 3on WpeHens. Judparxuna 2 5.1.15
3afaHUs, K-
Dpenens. 5.2.14
e e e e ——— e — i e e ) i i s et e 3aMeH ek
Orpoc, nipo-
T o - 5.1.2
4.23 20p ]‘mb;?’axuuﬂ payurodepa. {udpaxuus na 5 5904 BEpKa J0M.
| OJIHOH mmenn. JindpaxitioHHas peeTka. 5115 3aJaHus, K-
] ! B ] T jaMeH
JlaBoparopHas <
42315 Msyqenune nudparunn Ha wenm, 2 2 5.2.15 oTuer
%W‘M__f)m,__m;“ dpaxu B "y e e - YCTaHOBKA
Oripeenenyie CBETOBOM BOHBI C NOMOILLIO } Jaboparopnas .
4232 ‘,.I]p pei o ¢ 2 2 patop 5.2.15 oTueT
L | 1upakiMOHHOIi pemeTin ) s T | YSTanoBKa




24 Honsipnzanun cpera 2 2
Hoaspusauns ceera. [onapusaums cseta
; , , 5.1 ITucsMennbii
47241y | TPWOTP@KEHAM W NPEIOMNCHHN Ha IPAHHLE 5 513
- paszena aByx cpes. 3akoH bprocrepa. [{soii- 5 2 '13 Ompoc, 3k3a-
Hoe Jiydetipesiomsienue. Ddekr Keppa. - MeH
Onpoc, npo-
’) 4
4.24.10p Nonspusanus cera. Pactipoctpanenve cae- 55 '11 '1“5 BEPKA JTOM.
- T2 B BEeLIECTBE 5 | ’ 14 3a1aHus, K-
o 3ameH
4.24.1np | Usyvenue NoNApH3OBAHHOTO CBETA 2 Hi}iﬁ?;(;izaﬂ 52.14 oTyer
25 BaaumonelicTBue cBera ¢ BemecTsom 2 4
BsanmopeiicTrre 318K TPOMArHUTHEIX BOJIH C
BelectBoM. Pacceusanue csera. Ilpospau- 5.1.1 TTucsMeHHbIH
42510 HOCTh cpeabt. Hopmannhas ¥ aHoManbuas 2 5.13 OMpoc, 3K3a-
HECnepcusa  CBeTa. DACKTPOHHAA  TeOpHA 5.2.13 MeH
JMCTIEPCHH CBETA.
H3sydeHne BHYTPEHHUX HATIPSKEHHH B KOH-
4.25.11p | CTPYKUMOHHBIX MaTepHANAX C IIOMOMIBIO 2 JlaGopatopHas OT4eT
HOAAPHIALHMOHHOTO MEKPOCKONA ycranoska
3YyMEHHE CNEKTPOB WUCITYCKAHMS -
4.2520p Hayyean POB UCTIyCKAHHS M TOIIO 5 JlaGoparopnan oTaer
mexus YCTaHOBKA
26 i)::emeu"ru ATOMHOI H KBaHTOBOH Qu3N- 10 12
Temnosoe wmanyuenne. 3akoH Kupxroga. 5.1.1 TTaceMeHHbIR
4.26.1a 3akon Credana-bonsumada u Buna, Dop- 2 513 OfIpocC, K3a-
myJsl Poses-Ihxunca u Ilnanxa. 5.2.13 MeH
519 Onpoc, opo-
4.26.1np | 3aKOHMI TEMIOBOTO H3JyYEHHNA 5.1.15 BEpka JIoM.
3aAaHus, oK~
5.2.14
3aMeH
4.26.1np | Usyuenne 3akOHOB TEIUIOBOTO HATyUESHUS 2 H?iigig;i}fﬂ 5.2.16 OTHET
Hsmepenue BLICOKHX TeMiiepaTyp ¢ oMo~ Tla5
4.26.27p | HIBIO ONTHYECKOTO MUPOMETPA C HCUE3AI0- 2 avopatopHas 5.2.16 OTUET
meit HITLIO YCTAHOBKA
OHeprs W HMIYJIbC CBETOBHIX KBAHTOB. 5.1.1 IMucoMenuptit
4.26.2n | Poroaddexr. Ypasuenue Ditnumreitna mus 2 5.1.3 onpoc, 3K3a-
dororddexra. Dddexr Kommrona u ero 5.2.13 MeH




Teopusl.

519 Onpoc npo-
4.26.2mp DHEPTHA M UMITYIIHC CBETOBLIX KBAHTOB, 5 5 1 .IHS BEPKa JOM.
Dotorddekt. 5'2' 1[‘1 3aaHns, IK-~
o 3aMEH
4.26.30p WUsyuenne 3akoHOMepHOCTEI BRELTHETO U 5 JlaGopatopuasn 5216 oTver
BHyTpeHHero pororddexra N YCTaHOBKa o
4.26 4np Onpezenenne nocroaudoii [Tnanka 5 Jlaboparophas
T YCTaHOBKA o
Crpoenne aroma. CniekTp aToMa BoIopoIa, S 1 I .
Hoctynatsl bopa. KBaHToBO-MexaHHueCKoe . HCBMCEHHbI
4.26 3 513 of1poc, IK3a-
OTIHCaHHe aToma BoaopoJa. KBaHTOBbIE Yuic- 5913 '
n1a. CneKTp BOJOPOIONONOGHBIX aTOMOB. -~ MeH
Hpuxuun [aynn. Pacnpenenenue snekrpo- 511 Mitcs N
426.45 HOB B aTOME [0 YHEPTETHUECKHUM YPOBHSIM. 5‘ | '3 he MeH?bm
"" lepronuyeckan cuctema sneMenToB Men- . Onpoc, disa-
encesa 5.2.13 MeH
KBanToBo-mexaHH4eckoe onmcanye aroma 5.1.2 Onpoc, rpo-
4.26.3mp | Bogopona. KBaHTOBbIe Ylcha. CnekTp BoJO- 2 5.1.15 ;62};1;10;:\:
POAHBIX ATOMOB. 5.2.14 Jan ’
3aMes
o JI T
4.26.51p | Onpenenenne noctosHuoi Punepra 2 i}i(;zio(;i:aﬂ 5.2.16 OTUeT
KsanTtopas reopus usaydenus. [orome- 511 I N
, HHE, CTOHTAHHOE H BhIHYXKICHHOE H3yde- - HCbMEHHbIH
4.26.5n 513 Onpoc, IK3a-
Hue GpoToHoB. ITpHHIHT paBoTh Aa3epoB. 5213
CBOHCTBA Ma3€PHOI0 H3TYYEHH s, T MeH
Hsyuenue nazepa JI TODH
4266mp | P 2 aboparopras
YCTAHOBKA
5 Cospemenna hH3HYeCKas KapTHHA MHpa
27 ATOMHOE 21p0 3 2
CtpoeHue atoMHOro anpa. 3aps, cocTas i
pasMmep sAzpa. SnepHble cHibt. SnepHble pe- 5.1 TTucbmerHbii
527.1x aKUMK M UX OCHOBHbIE THNBL Peakims saep- 5.13 Of1poc, 3K3a-
HOro Jlenenus. enHas peakuusa nenexus. 5.2.13 MEH
ApepHbiit peakTop.
5.1.2 Onpoc. ipo- |
5.27.1ap | DneMeHTsl saepHOl PHIUKH. ATOMHOE 14po. 2 5.1.15 BEPKaA JOM.
5.2.14 3aaHus, HK-




3aMEH

519 Onpoc, npo-
5.272np | Snepusie peakuun 5.1.15 ’BepKa AOM.
5214 3ajanus, K-
3amen
5.271np | Msyuenme pabote [eitrepa - Mronnepa JlaGopatopHas 52.16 OTYeT
) o YCTaHORBKa
Hpobnemnt ucrounukos snepruu. Tepao- 5.1 N
" [TuchMeHHbBIH
52721 | agepuble peakunn. Yapapisemblii TEpMO- 5.1.3
ANEPHBIA CHHTE3. DHeprus 3Be3 . 5.2.13 onp‘(f“
) . 5.1.1 ITuceMenneIit
52731 Pauuoax;nm;c?cm. o -E)B - pam;\;)amgsﬂbm R onpoc, 3K3a-
pacnan. 'amma nyun. Dddext Meccbayapa. 5713 ven
28 NeMEHTAPHBIE YACTHIIbI
JnemeHTapHbIC Y4acTHIbL. JlenTOHDI, anpoHbl 5.1.1 ITucbMenHbi i
5.28.1n W MX XapaKkTepucTHKa. B3aumHsble ipespa- 5.13 o1poc, 3K3a-
LIEHUA 9aCTHLL 5.2.13 MEH
Knaccudukauus snemeHTapHbIx yacTuL,
[onsTre 0 HeKOTOPBIX 3aKOHAX COXpaHEHMs
B (DM3MKE SNEeMEHTAPHbIX YACTHIL. AHTHYA- 5.1 [TucbMennbli
5.282a | cruust. Bewectso u nose. CubHoe 3ek- 5.13 onpoc. K3a-
TpOMarHuTHOE, ¢j1aboe U rpaBHTALIMOHROE 5.2.13 MeH
B3auMonencTeus. GUanueckasn KapTHHA MU-
pa kak hunocodckas kareropus.
52.11
5.28.1ap | Hrorosoe 3anaTHe 52.12 PP

5.2.10
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5. Yuebno-meronnueckue MaTepuaJIbl [0 NUCIUILIAHE
5.1 OcHoBHasi MTepaTypa

Casenbes U.B. Kypc o6imeit ¢pusuxu - YueGroe nocobue mis BTY30B. - M., Hayxka. - 1985-
1987-1989-T.1,2,3.

Bonpkenmreiin B.C. C6opruk 3a1a4 no obmeMy Kypcy ¢u3uks - Yuebroe nocobue qns
BY30B - M. Hayxka - 1985.

Tpodumona T.I1. - Kypc dpusuxu - 1997.

3ucman A, Tomec O.M. - Kypc o6meit pusuxu - T. 1, 2, 3.

MarseeBA.H. - Dnextpudectso n MargeTrzM. — 1980, 384c.

SAsopekuit b.M., lletnad A.A. - CopaBousnk 1o ¢u3uke. M., Hayka -1990.

Fonepun JIJI., Hosukosa I' 1. - Beexgenue B KBaHTOBYIO Qpu3uKy- M.: Hayka, 1988. — 327 c.

,HOIIOJIHHTCJILH&H JHATeparypa:

Pribaxosa I'. Y. - C6opnuk 3anay mo obmeit Gusuke.
Myszopos B.U. - O6mas ¢uznka B 3anavax u peIIeHUSX.,

. Jlaboparopmplii npaxTrkym o ¢usnke - s BTY30B / moJ penaxmueii Bapeykosa K.A., Vxa-

nosa O.H. - M. Beicmn.uxona - 1988.

Hponos U.E. - 3agauu no obmeit buznke.

Hox penaknueit Xaputonosa B.B. - Martematuueckue METO/IbI pelICHUS PU3HUEeCKUX 3a1a9.
Casenben U.B. - CO0opHUK BOIIPOCOB H 3389 10 061meit ¢buznxke.

Tpodumosa T.U. - C6opunk 3ana4 mo Kypey oGumeit ¢du3uke.

Yepros A.I'., Bopobres A.A. - 3agaunuk no duznke.

Hetnap A.A., SAsopekuit B.M. - Kype dusuku.

Hponos U.E. - 3amaun no kBanToBo# (husmke.

Ion pexaxnueit Hukonaesa ®.A. - IlpaxTukyM 1o pusnke (2MEKTpUUECTRO U MAarHeTH3M).
Casuenxo H.E. - Pemenue 3aznau no pusnxe.

Cusyxun J1.B. - Kype obmeit gpmnxu - T.1 , T.5.

Tamneikosa-Bymxerny L. - ®usuka. U.1, U.2. Munck. - 2010,

5.2 Meroanyeckue ykazanus u nocobus
«Mexanuka ¥ MONeKyNspHas GU3AKa»

3419 Tloco6me «Teopus morpemHocTei» Ho Kypcy «Pu3mka» IJIs CTYACHTOB BCEX CIEIHAb-
Hocred / O.I1. Conosnona; Kad. «®usuxay. — I'omens: TTTY, 2007. — 38c¢.

15454 Mexanuka B MONeKyssIpHas Gu3MKa: NPaKTHKYM 10 Kypcy «DH3HKa» IS CTYJeHTOB
BCEX CHEHHANBHOCTEH MHEBHOH (opmbr obyuenus: B3u. U. 1 / O.U. [Ipouesuy, C.B. IMTucky-
HoB. — ['omens: IT'TY um. I1.0. Cyxoro, 2010. — 69c¢. '

4176 Mexanuka: 1aboparop. HPaKTHKYM 110 Kypcy «DH3uKa» U1 CTYACHTOB TEXH. CIEIHATb-
HocTel aHes. Gopmel obyuenus / C. B. Iuckysos, O. Y. IIporesuy, I1. C. Iilanosanos. — I'o-
menb: ITTY mm. I1. O. Cyxoro, 2013. — 48 ¢.

12558 l'apMoHuYeckue KoneGaHHd ¥ BONHBL 1abopartop. NPaKTHKYM 10 Kypcy «DH3HKay mis
CTYHCHTOB HHKCHCD.-TEXH. CHCIHaNbHOCTeH aHeB. dopmel obyuenns / I1. C. Ilanosanos. -
Fomens: I'TTY um. I1. O. Cyxoro. 2010. - 46 . ‘

4055 MornexynsapHas GusrKa 0 TEpMOAHHAMUKA: nabopaTOPHBIA IIPAKTHKYM IO Kypcy «Dn3u-
Xa» UL CTyACHTOB TCXHUYECKHX CICHMANbHOCTER AHEBHOM U 3a04HOM dopM obyuerns / O.U.
Iporesuy, C.B. Muckynos. — l'omens: ITTTY mm. I1.0.Cyxoro, 2011. — 50c.

3123 Mexanuka u MONEKyIspHas GU3HKA: KYPC JEKIHH 1O Kypcy «PH3HKa» U1 CTYIEHTOB
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BCEX CNCLHAJIBHOCTEH /IHEB. U 3a04. popM oOyuenus / A. A. Ilankos. - lomens: TTTY um. I1.
0. Cyxoro, 2012. - 145 ¢.

<<3H€KTPH‘I€CTBO H MarHeTusm»

32951 DAeKTPHYECTBO M MArHETH3M: Kypc JEKIH 110 OJHOMM. AHCIMILTHHE IUis CTY/ICHTOB
TCXH. CNICHHATBHOCTEH JHEB. U 3a04. hopM oOyuenna: B 3 4. Y. 2 / I1. A. Xumno. A. . Kpa-
BueHKO. - 'omenb: ITTY um. I1. O. Cyxoro. 2013. - 274 ¢.

3981 DeKTpuUeCTBO M MArHETH3M: HIPAKTHKYM 10 Kypey «Dusnkay ais CTYJIEHTOB BCEX Clie-
LHanbHOCTEH AHEeBHOH (opmbl obyuenns: B3u. Y. 2 / A W. Kpasuenko, [1.]]. Herpamenko,
ILA. Xuno. —Tomens: I'TTY um. I1.0. Cyxoro, 2010. — 68c.

4127 IzyueHHe OCHOBHBIX XapaKTEePHCTHK 3JICKTPOM3MEPHTEIBHEIX TIPpHOOPOR: naboparop.
TIPAKTAKYM 110 Kypcy «@Du3HKa» s CTY/IEHTOR BCEX CICHHANLHOCTEH IHEB. GOPMBI o0yye-
Hus. Y. 2. Dnextpudectso u marnersm /I1. A. Xumno. A. U, Kpagyenko, C. B. TTuckynos. -
lomens: ITTY um. I1. O. Cyxoro, 2012. - 35 ¢.

3909 JlaGopaTopubiit HPakTHKYM «DNEKTPHYECTBO M MATHETH3MY IO Kypcy «®Dusuka» s
CTYACHTOB BCCX CIICHMANBHOCTEH IHEBHOH (opmbl oOyuenus 4.1 / JLM. Kyp6arosa, O.U.
[Tponenny, I1.A. Xuno; kad. «®uzuxar. — Fomeln: ITTY, 2010. - 64c.

3871 JlabopaTopHbli HPakTUKYM «JNEKTPHYECTBO W MArHETH3MY» IO Kypey «®Duzuka» s
CTY/ACHTOB BCCX CHICHHATBHOCTEH AHEBHOH (opmbl oOyuenus 4.2 / B.WU. [Ipobeimerckuii, A.U.
Kpasuenko, [LA. Xuno; kad. «®uznkay. — Comens: ITTY, 2009. - 63c.

3934 DneKTpUYECTBO W MAarHETH3M: J1a6OPATOPHBbIH NPaKTHKYM 110 Kypcy «(DH3uKa» Jyist CTy-
ACHTOB BCCX CHCLMANBHOCTCH JHEBHON Qopmbl obyuenua: B3u. Y.3 / TL.A. Xuno, A.M. Kpa-
BueHKo, B.W. JlpoGeimeBckuit; kad. «®Pusuka». — lomens: ITTY, 2010, —- dé6c.

«OHTHK&, aTOMHasg U sacpHag (bH3I/IKa>)

3834 OnTuxa, aToMHast ¥ saepHas (U3HKA: KOHCHEKT JICKUHH 10 Kypcy «Puznka» s cry-
AICHTOB THEBHOH W 3a04HOM ¢opmbl 00yuenns / A.A. [Nankos, T1.A. Xuo. — Iomens: [TTVY
nm. I1.0. Cyxoro, 2009. - 170 c.

2355 Ontrka, aTomMHas U snepHas QU3KKa: NPAKTHKYM 10 Kypey «Du3uka» s CTYICHTOB
TEXHUHMCCKEX CHELHANTLHOCTEH THEBHON (popMbl 00yqenus: B 3 u. 4.3,/ [1.A. Xurno, A.U. Kpa-
Buenko, ILJI. Tlerpamenko. - Tomens: ITTY um. I1L.O. Cyxoro, 2011. — 54 ¢.

4137 ®usnueckas onTHKa: Ja0OPATOPHBIH NPAKTHKYM MO Kypcy «DPH3HKa» IS CTYAEHTOB
TeXH. CIICHUANBHOCTCH /IHEBHON (popMbl 00ydenus. U.3. Omruka, aromHas u saepHast Gpusnka /
IL.C. [llanosanos. B.U. Ipo6eiuencknii. - Fomess: TTTY um. 11.0. Cyxoro, 2012. - 50 c.
2667 IlpakTudeckoe nocobue «OnTnKa, ATOMHAsA U sAepHAs ¢u3HuKay K BBIIOIHEHUIO Tabopa-
TOPHBIX paboT Mo Kypey «Dusuka» s CTyA. AHeBHOro otxaencHus. Y. 3 / E.A. AkceHkuH,
H.N. Kabaes, A.W. Kpasuenxo u np.: Kad. «®usnkay. - lomens: TTTV, 2002, — 80c.

Puseek  peept %amy/w fﬁﬁ/&/ C%/%/ /%%mﬁﬁo/é
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6. Ilporokoa cornacopanus yueGHoi nporpaMms! ¢ APYTHMH JHCHHIVIHHAMM CHEIIHAILHOCTH

Hasgauue JUCHHUILIIIHHBI, C KOTO-

Haspanue ka-

Hpennoxkenus o6 n3-

Peuienue, npunstoe

poit Tpebyercs corsiacoBanue benphb MEHCHUSX B coepka-| Kadeapoit, paspabo-
HAW y4eOHOH Npo- | TapmIel yueOHYIO po-
IpaMMBl 110 H3y4ae- | rpaMmy (C yKasaHueM
MOH JUCHHMIUIMHE | 1aThl U Ne IPOTOKOIA)
1 2 3 4
Beicias maTemaTuxa Briciiag mare- ' /
MaTHKa

3aBeyroumi kadeapoit «Dusnkar

I1.A. Xwio




