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eab AMCHUIIMHBI

Jucnummaa «du3rkay CTaBUT LETBIO:
dbopMHpOBaHUE y CTYJCHTOB MPEJCTABICHUS O COBPEMEHHON (hPU3UIECKOMN Kap-
TUHE MUpPa U HAYYHOT'O MUPOBO33PEHUS;

3ajaum TUCUMIIIIMHBI

3a1auu JUCIHUILUIMHBI CIIETYIOIIHE:

- (hopMHpOBaHME Y CTYJICHTOB HAYYHOTO MBIIUICHHUS, PABUILHOTO MOHUMAHUS
IPaHUI] TPUMEHUMOCTH PA3IUYHBIX (DU3NYECKUX MOHSITHUH, 3aKOHOB, TEOPUN U yMe-
HHUE OLICHUBATH CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB, MOJYUYEHHBIX C IMOMOIIBIO
AKCIIEPUMEHTAIBHBIX METOAOB UCCIICIOBAHUS;

- OBJIaJICHUE NMPUEMaMU M HaBbIKAMU PpeIIeHUs (PU3MUECKHX 3a/1a4, KaK OCHOBBI
yYMEHUS penath npodecCuoHaIbHbIC 3a/1a4H;

- BbIpaOOTKA HAaYaJIbHBIX HABBIKOB MPOBEICHUS DKCIEPUMEHTAIBHBIX UCCIIEN0-
BaHWM PA3INYHBIX (PU3UYECKUX SIBJICHUM;

- YMEHHE MOJICIUPOBATH (PU3MUECKUE CUTYAIIHH.

[TpepekBU3UTOM JUCHUILIMHGI SIBJIIETCS: MaTeMaTHKA.

B pesynbrare nuzydyeHus IUCIHUILIUHBI CTYIEHT JOJDKEH:

3HATH:

-OCHOBHBIC 3aKOHBI KJIACCUUECKON M COBPEMEHHOUN (U3UKU U HU3UYECKUE SIB-
JICHUS;

- METOJIbl (PU3UYECKOTO UCCIIEIOBAHNS,

- BIIMsiHUE (PU3UKH, KaK HAYKH, Ha Pa3BUTHE TEXHUKU;
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- CBA3b (PM3MKM C JAPYTMMH HayKaMH U €€ pPOJb B PEUICHUH HAy4dHO-
TEXHUUYECKUX NMPOOJIEM CIIELUAIbHOCTH;
yMeThb:
-ACII0JIb30BaTh COBPEMEHHBIE (DU3NUECKUE SIBICHUS U 3aKOHBI B IPAKTUYECKON
JESITEIbBHOCTU U UHTEPIIPETUPOBATH PE3YIbTaThl (PU3HMUECKOT0 IKCIIEPUMEHTA;
-CTPOUTh MOJENb (PU3UYECKOTO SIBJICHUS C YKa3aHHEM TPAaHMIbI IpPUMEHe-

HUS;
HMeTh MPAKTHYECKUE HABBIKH:
- pEIICHHs] KOHKPETHBIX 33724 (PU3UKH,
-TIPOBEICHUS (PU3NYECKOTO IKCIIEPHUMEHTA M OIICHKH IMOJIyYeHHBIX pe3ysbTa-
TOB;

IIpepekBU3UTHI

Jlyist m3ydeHuss NaHHOW JUCIUTUIMHBI HEOOXOIMMO yYCBOCHHE CIIEAYIONTUX JIHC-
[UIUTUH (C YKa3aHUEM pas3JiesoB (TeM)):

1. ®usuka (B 00beMe MIKOJIBHOTO Kypca);
2. Mat 1209 MaTtemaruka.

IHocTpekBU3HUTHI

3HaHI/IH, IMOJYYCHHBIC IIpU HU3YUCHUU AUCLHIIINHBI «Duzuka » HCIIOJIB3YIOTCA
IIpr OCBOCHHUH CJICAYIOINMUX TUCIHUILINH:

1. OT 2212 OcHOBBI TEPMOJUHAMUKHY;

2. Ele 2205 DnekrporexHuka.



TemaTHueckui IJIaAH JUCHUILINMHBI

Ne
HEIEITN

HaumenoBanwue paszzena,
(TempI)

Tpya0eMKOCTh 10 BUJIaM 3aHSITHM, Y.

JIEKIIUHA

PaKTH-
YECKHE

nabopaTopHbIS

CPCII

CPC

BBenenue

du3znka Kak Hayka O IIpo-
cTeimmx ¢dopMax IBMKCHUS
MaTepUd U COOTBETCTBYIOIINX
UM HambOojee OOMMX 3aKOHaX
npuponbl. Metoasl  (puzmye-
CKOTO MCCJEAOBAHUA: OIbIT,
TUIIOTE3a, IKCIEPUMEHT, TEO-
pusi. Ponbs Qusuku B co3panuu
U Pa3BUTUU HOBBIX OTpacliieu
TEXHUKH M HOBBIX TEXHOJIO-
rui. BriusHue TeXHUKH Ha
pazButue ¢usznku. Ousuka u
npyrue Hayku. ®Dusnueckoe
MOJEIUPOBAHUE. Ob6m1as
CTPYKTypa M 3aJadydl Kypca
(bu3HUKH.

1 MEXAHHUKA.

1.1 KunemaTuka.
MexaHnnueckoe JIBUKEHUE Kak
npocTeimas ¢gopma JBHXKE-
HUs Marepud. [IpocTpaHcTBO
u Bpems. Cucrema oTcyera.
[IoHsiTHE MaTEpUAIBHOM TOY-
ku. Kunemarnueckoe omnmuca-
HUE€ JBUKEHHSI MATEpUAIbHOU
TOYKHA. 3aKOH  JBUKCHHS.
VYpaBuenue tpaekropun. Cko-
pOCTh M YCKOPEHUE KaK Mpo-
W3BOJHBIC paNyC-BEKTOpa IO
BpEMEHHU. DJIEMEHThl KHHEMa-
TUKU BpallaTeIbHOTO JIBUXE-
HUsi. CKOpPOCTh M YCKOPEHHE
NpU KPUBOJMHEUHOM JIBHKE-
HUH. YTJIOBasi CKOPOCTh U yI-
JIOBOE YCKOPEHHUE.

1.2 IluHaMuka MaTepualib-

HOM TOYKH M TBEPAOro TeJia.
Macca. Cuna. 3akonsl Hero-
ToHa. MHepnuanbHble CHUCTE-
Mbl OTCYETa. MeXaHU4eCKUun




OPUHIUI  OTHOCUTEIBHOCTH..
HeunepuuanbHble  CHCTEMBI
orcuera. Buabl cun B Mexa-
HUKe. ['paBUTAlIMOHHBIE CUJIBI.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuibl Tpenusi. Cuiibl ynpyro-
ctu. 3akoH ['yka. Ymopyrue
HampspKeHUsl. MexaHudeckue
CBOICTBa TBepaoro rtena. Jle-
dbopmanusi  TBEpAOTO  Tela.
Buner  nedopmanmii.  CBsi3b
MEXKY nedopmareit u
HampsDKEHUEM.  YTpyrue u
IJIACTUYECKUE CBOMCTBA Ma-
tepuana. Bec tema. Heseco-
MOCTb.

1.3 IluHaMuKa TBEPAOIrO Te-
Ja.
[Tonsature aOCOIMIOTHO TBEPIO-
ro tena. MomeHt cuiel. Mo-
MEHT WHEPIUU TBEPJIOTO Te-
na. MomeHT nmmyibca. Ypas-
HEHHUE JAUHAMUKHU BpAIIATEIIb-
HOTO JIBM)KEHUSI TBEPJOrO Te-
Ja OTHOCUTEIbHO HEMNOJBHX-
Hou ocu. Teopema lllTerinepa.
1.4 3akoHBI COXpaHeHMUSI.
3aKOHbI COXpAHEHHUS
KaK CIJIEICTBUE CUMMETPUH
MPOCTPAHCTBA W  BPEMEHH.
Cucrema maTepuaibHbBIX TO-
yek. BHelHWe U BHYTpPEHHHE
cunbl. llentp wmacc (ueHTp
WHEPIIMM) MEXaHWYECKOH CH-
CTEMBI U 3aKOH €T0 JIBUKEHUS.
3aKOH COXpAHEHUS WMITYJIbCA
Kak (QyHIaMEHTaJIbHBIN 3aKOH
MPUPOJIBL.
OHeprus Kak yHUBEpcalbHas
Mepa pasnu4HbIX (popM IBH-
JKEHUSI U  B3aUMOJICUCTBHUSL.
PaGoTa cuibl u ee BbIpaKeHUE
yepe3 KPUBOJWHEHMHBIA WHTE-
rpai. MomHocts. Kunetuue-
CKas DHEpPrusi MEXaHWYECKOMU




CUCTEMBI U €€ CBsI3b C pabOTOMN
BHEUIHUX U BHYTPEHHUX CHII,
IOPUJIO)KEHHBIX K  CHCTEME.
[ToreHunanbHast SHEPrusi Ma-
TEPUAJILHOM TOYKH BO BHEUI-
HEM CHUJIOBOM IIOJIE U €€ CBSI3b
C CWIOW, JCHUCTBYIONIIEH Ha
MaTepUabHYI0 TOUYKy. Kos-
CEpBaTUBHBIE M HEKOHCEpBa-
TUBHBIE CHJIBI. 3aKOH COXpa-
HEHUsI DHEPIUd B MEXaHUKE.
Oueprus ynpyro nehopMupo-
BaHHOI'O Tena. 3aKOH coxpa-
HEHUsI MOMEHTAa UMITYJIbCA.

1.5 DiaeMeHTBI MeXaHUKH
CILUIOIIHBIX Cpe/.
[loHsAiTME CIUIOIIHOM CpEIBbI.
OOmue CBOMCTBa >KUIKOCTEH
u ra3oB. MneanbHas u BS3Kas
KUJKOCThb. YpaBHEHHE HEpas-
pBIBHOCTH. YpaBHeHue bep-
HYJUIA U CIEACTBUSI U3 HETO.
JlaMmuHapHoe U TypOyJIEHTHOE
TeueHne xkuakocreil. dopmy-
na Crokca.
1.6 KoJsieOanusi 1 BOJIHBI.
OO0mue XapaKTepucTu-
KM TapMOHMYECKHX Koseba-
Huii. Komebanusi rpyza Ha
npyxuHe. MaremaTnueckui
MasTHUK. DPU3NYECKUU MasT-
HUK. CnoxkeHue KoJjieOaHUM.
Bekropnas auarpamma. ud-
dbepeHIMAIbHOE  YpaBHEHUE
CBOOOJIHBIX 3aTyXaloIlnX KO-
nebanuii u ero pemenue. Ko-
s unuent 3aryxanus. Jlora-
pubMHUYECKHIA JTIEKPEMEHT 3a-
TyXaHus. BBIHYXJIEHHBIE KO-
nebanus. AMmumatyaa U ¢asa
BBIHY)KJIGHHBIX ~ KOJICOAHUH.
Pesonanc. Jluddepenmnmans-
HOC YypaBHEHHE BBIHYKJICH-
HBIX KOJI€OAHWU M ero perie-
HUE.




BosiHoBBIE TIpO1IECCHl. OCHOB-
HBIC XapaKTEPUCTUKHU BOJHO-
BOIO JIBWKCHHUA. YPaBHCHHE
BoJiHBI. IInmockas BomHa. be-
Tylue U crosiuue BoJiHbl. Da-
30Basi CKOPOCTh. 3BYK. YJIb-
Tpa3ByK. YJIIBTPa3ByK H €ro
npuMeHeHne B TexHuke. [ly-
MBEL.

2 MOJIEKYJISIPHASA
OU3BUKA U
TEPMOJANHAMUKA

2.1 MoJiekyJasipHO-
KMHETHYeCKAasl TeOPUSA uje-
aJIbHBIX I'a30B.
CratucTuyeckue W TEPMOJIH-
HaMH4YECKHUE MeToAbl. Tepmo-
JUHAMUYECKHE  IapaMEeTphI.
['a30BBIE 3aKOHBI. YpAaBHEHHE
COCTOSIHUS UJI€aJIbHOTO rasa.
OcHOBBI MOJIEKYJISIPHO-
KMHETHUYECKOW Teopuu. More-
KYJISIPHO-KUHETUYECKUM
cMbIcH Temmneparypel. Cpen-
HASl KUHETHUYECKash DSHEpPrus
MOJIEKYJ UACATBHOTO ra3a.
BepositTHOCTh M (uIyKTYyaluu.
3akoH MakcBemia o pacmope-
JIEJIEHUE MOJIEKYJ HUJI€aIbHOTO
ra3a 1o CKOpoCTSM U 3HEPTUH
TEIUIOBOTO JBMXKEeHUs. CKOpO-
CTH TEIJIOBOTO JBWKCHHS 4a-
ctull. Pacnipenenenune bosbil-
MaHa JIsl YaCTUIl BO BHEITHEM
noreHuansHom nose. Cpen-
HEE YHUCIIO CTOJIKHOBEHUU U
CpelHsiss JJIMHAa CBOOOHOIO
npobera. Bpems penakcamnmm.
2.2 SIBeHusi mepeHoca.
OOmiast XxapakTepuCTUKa SB-
JICHUW TmepeHoca. SBieHud
MEepeHOCa B HEPABHOBECHBIX
TEPMOJUHAMUYECKUX  CHUCTE-
Max. MounekysapHo-
KMHETHYECKasi Teopusl sBJIe-




HUIl TIepeHoca: TETUIOMPOBOI-
HOCTH, BSI3KOTO TpEHHS, TU(-
by3un. Koadduiuentsl nepe-
HOCA.

VI

2.3 OCHOBBI TEPMOAUHAMMU-
KH.

Yucino creneHedl CBOOOJBI.
Pacnpenenenne sHeprum 1o
CTeTEeHAM CBOOONbI. BHyT-
PEHHSISI DHEPrus UJICATILHOTO
raza. llepBoe Haudamo Tepmo-
JVHAMUKH. N3onpoueccsl.
[IpuMeHeHue mepBOro Hadala
TEPMOJUHAMHUKNA K H30MpO-
Leccam. MonekyisipHo-
KHUHETUYECKasi TEOpHs TEIIo-
€MKOCTH HJICATbHBIX T'a30B.
AnnabaTudeckui nporiecc.
OOpatumble ¥ HeEOOpaTHMbIE
TEIUIOBBIE IPOLECCHI. Termo-
BbIe aBurarenu. [{ukn Kapuo u
ero KIIJI. Teopema KapHho.
Ontponus. CBA3b HTPONHH C
BEPOSTHOCTHIO COCTOSIHUSA.
Bropoe Hauano TtepmoauHa-
MHUKA H® ero (U3UYCCKHUI
cMmbica. CTaTUCTUYECKOE TOJ-
KOBaHUE BTOPOTO Hayala Tep-
MOJIMHAMUKU. ODHTPOMNHUS OT-
KPBITOW HEJIMHEMHON CHUCTEMBI.
CamoopraHu3yroimecs cu-
CTEMBI.

2.4 PeaibHbI€ Ta3bl.
OddeKkTuBHBI TUaMETp MO-
nekya. Cuibl MEXMOJIEKYJISp-
HOT'O B3aWMOJICVCTBUA. YpaB-
HEHUE Ban-nep-Baanbca.
N3orepmbl Ban-nep-Baanbca.
@da30BbIC MEPEXOABI MEPBOIO
u BTOporo poga. ®da3zoBeie
paBHOBecus W (Da3oBbIe TIpe-
BpaileHus. /lnarpamma cocro-
aHus. TporHas To4ka.

Vil

3 QJEKTPUYECTBO 1




MATI'HETU3M.
3.1 JaekTpocTaTUKA

B3aumopeiictBue 3Jek-
TPUYECKUX 3apsoB. 3aKOH
COXpPAaHEHHSI  DIIEKTPUUECKUX
3apsiioB. DJNEKTPUYECKOE II0-
ne. HanpskeHHOCTh JIIEKTpu-
yeckoro mnosda. [IpuHnun cy-
NEPHO3ULUU. DIEKTPUUECKUN
nunotib. [lotok Bekropa. Teo-
pema [laycca. IlpumeHenue
TeopeMbl ['aycca k pacuery
HaIpSKEHHOCTEN  DJIEKTpUYe-
CKHUX TOJIEH.

PaGoTa snexkTpruyeckoro
nonst. Lupkynsiuss BekTopa
HaIpSHKEHHOCTH  DJIEKTpUYe-
ckoro mnoja.  IloreHuman.
CBsi3p NOTEHIMANA C Hamps-
YKEHHOCTBIO DJIEKTpOCTaTHYe-
CKOTO TOJIS.

Vil

[IpoBOogHMKM B DJEK-
TPOCTATUYECKOM TMOJIE. DJICK-
TPUYECKOE TOJIE B MTPOBOJHU-
K€ ¥ BOJM3M OT MOBEPXHOCTH
ITPOBO/IHHKA. DIIeKTpOoeM-
kocTb. Konuaencaropel. Ewm-
KOCTh KOHJIEHCAaTOpOB  pa3-
JTAYHOU F€OMETPHUYECKOMN
KOH(Urypanum.

JIM3JIEKTpUKN B DJICK-
TpocTaTuyeckoMm nose. Ilomns-
pu3anroHHble 3apsaabl. [lons-
PU30BAHHOCTh. THUMBI AUAIIEK-
TPUKOB. JudnekTpuyeckas
BOCIIPUMMYHMBOCTh BEIECTBA.
DJIEKTPUYECKOE  CMEIICHHUE.
YcnoBust Ha rpaHulle pas3jeiia
JBYX JUDJIEKTPUKOB.

DHeprus B3aUMOJICUCTBUSA
AIIEKTPUYECKUX 3aps0B.
DOHeprus 3apsyKEHHOTO KOH-
JIEHCATOpa W CHCTEMBI IPO-
BOJIHUKOB. JHEPTUsl 3JIEKTPO-
cratudyeckoro mnoiig. OObeM-




Has IJIOTHOCTb SHEPIUH DJICK-
TPOCTATHYCCKOI'O ITIOJIA.

3.2 IloCcTOSIHHBII AJIeKTPH-
YeCKHUM TOK.

OOmue XapakTepUCTUKH U
yCJIOBUS CYyIIIECTBOBAHUS
aneKkTpudeckoro Toka. Kiac-
CUYECKas AJICKTPOHHAsI TEOpUs
ANEKTPONPOBOIHOCTA METal-
7oB. 3akoHel OMa u Jlxoyis-
Jlenna B muddepeHnmanpbHON
dbopme. CTOpPOHHHE  CHIIBL.
OJIC raipbBaHHUYECKOTO DdJie-
MeHTa. (OO0OOIIEHHBIN 3aKOH
OMa i y4yacTka UEnu ¢
raJlbBaHUYECKUM 3JIEMEHTOM.
[IpaBuna Kupxroda. OInek-
TPUYECKUI TOK B raze W dJICK-
TPUYECKUH TOK B ILJIA3ME.

3.3 MarauTHoe moJie.

Bexktop MarHuTHOM HWHIYK-
unu. IlpuHnun cyneprosu-
unu. 3akoH  buo-Casapa-
Jlarutaca. PacdeThl Marsur-
HBIX MOJIEWM TMPOCTEUIIUX CH-
creM. Cuna Jlopenua. JIBuxe-
HHUE 3apsOKEHHOM 4YacTUlbl B
MarHuTHoM Tmone. Cuna Awm-
nepa. Butok ¢ Tokom B Mmar-
HUTHOM T1I0ojie. MOMEHT CHuil,
JEUCTBYIOIIMA HA  PaMKY.
MarnuTtHbii MOTOK. Maruuro-
chepa 3emnu. Teopema I"ayc-
ca JiJii MarHutHoro mouis. Pa-
00oTa MO MepeMEeNIeHUI0 Tpo-
BOJIHUKA C TOKOM B MAarHur-
HOoM Toie. Dddext XoJa.

3.4 sIBjieHue dJieKTpOMAar-
HUTHON MHAYKIHUM.
OCHOBHOI 3aKOH 3JIEKTpOMAr-
HUTHOM wuHAYKuMHU. [IpaBuio
Jlenna. ‘IBneHus B3anMHOU
WHIYKIUU W CaMOMHIYKIIMH.
NunyktuBHOoCTh.  MHAyKTHB-
HOCTh JUIMHHOI'O COJICHOUJA.




Koaddunrent B3auMHONU HH-
OyKOUU. OHEprus M IUIOT-
HOCTh JHEPrMU MAarHUTHOTO
TOJISL.

3.5 MarauTtHoOe 1noJie B Be-
1ecTBe.

Marnetuku. Buasl marHeTu-
koB. Jlnamarneruku. Ilapa-
MarHeTuku. deppomMarHeTukH.
MarauTHbI1 TUCTEPE3HUC.
Temneparypa Kiopu. 3akon
MOJIHOTO TOKa JJIsl MarHUTHO-
IO IOJIsl B BEIIECTBE.

3.6 OcHoBbl Teopunm Makc-
BeJUIA VISl 3JIEKTPOMATHMT-
HOT'O IOJIS.

Tox cmemenus. Cucrema
ypaBHeHU Makcsemia s
ANEKTPOMArHUTHOTO MOJIS.

3.7 D1eKTPOMATHUTHBIE KO-
JIeOAHUsA M BOJIHBI.
KonebarenbHbIit KOHTYP.
CBOOOJHBIE U BBIHYXKJICHHbBIC
koniebanus. Pezonanc. Ilepe-
MEHHBIA TOK. 3akoH Oma i
MEpEMEHHOro Toka. Pe3oHaHC
HanpspDKEHWUM UM TOKOB. Mo-
HOCTb, BbIAENsiEMas B LENH
MIEPEMEHHOTO TOKa.
DONEeKTPOMAarHUTHbIE  BOJIHBI.
Hudbdepenunansuoe ypaBHe-
HHUE W CBOMCTBA 3JJIEKTpOMAr-
HUTHBIX BOJIH. DHEPTUS JJICK-
TPOMAarHUTHBIX BOJIH. Bektop
Ywmosa-IloitnTuHra.  M3mnyude-
HUSI TUTTOJIS.

Xl

4 OIITUKA

4.11onsiTHE O JIy4eBOit
(reomeTpHuecKoil) ONTHKE.
3aKOHbl OTpaXeHuss M Ipe-
JomiieHus. fIBJI€HUE MOJHOTO
oTpaxeHus. PoTomMeTpusl.

4.2 CBoiicTBa CBETOBBIX
BOJIH.

KorepeHTHOCTP W MOHOXpO-




MaTHYHOCTh CBETOBBIX BOJIH.
Nutepdepentus cera. Ilpu-

MCHEHUE uHTEepdEepeHITNN
CBeETa.

4.3/Inppakuus cBera.
[TpuHIMIT I'ronirenca-

@penenss. Meron 308 Opene-
1s1. Judpaxius Openens.
Hudpaxkmust ~ Dpaynrodepa.
Hudpakuss Ha OJHOW U Ha
MHOTHX memax. Judpaxuus
Ha MPOCTPAHCTBEHHOM pEIIET-
ke. CrekTpambHOE pasoxe-
HUE CBETA.

4.4  DjIeKTPOMATHUTHbIE
BOJIHBI B BeILECTBE.
PacnipoctpaneHne cBeta B Be-
mectBe. JlaBiaeHue — cBeTa.
Hucnepcus csera. Ilornome-
Hue cBeta. [lomsipuzamus cBe-
ta. CrnocoObl MoOJgy4YeHus Io-
JISIPU30BaHHOT'O CBETA.

X1l

5 KBAHTOBASA ®U3UKA
5.1 TemioBoe u3ay4eHue.
TemioBoe W3IydeHUE U €ro
XapaKTEPUCTUKU. 3aKOHBI
TEIUIOBOTO M3JIydyeHus: KBaH-
TOBas rumoTre3a u (Qopmyia
[lnanka. 3akon Credana —
bonbiimana. 3aKOH CMEIIECHHUS.
OnTtuueckas MUPOMETPHUSI.

6.2 JKCNEePUMEHTATbHOE
0o0ocHOBaHHE OCHOBHBIX
UJael KBAHTOBOM TEOPHH.
dororpdext. DoTonHbl. DHEP-
TMsi U UMIIYJIbC CBETOBBIX
KBaHTOB. JlaBlieHME CBera.
DOddexr Kommrona. JIuHei-
yaTble CIEKTpbl atoMoB. [lo-
ctynatbl bopa. Criektp aroma
BoJOpoJa 1o bopy.
5.391eMeHTBI KBAHTOBOM
MEXaHUKH.
KopnyckynsipHO-BOITHOBOM
JyaJlu3M CBOMCTB BEILIECTBA.




COOTHOIIIEHUE HEOIpPEIeNICH-
HOCTEH. CraTucTuueckuit
CMBIC]I BOJIHOBOW (DYHKITHH.
BpeMenHoe u cTanMoHapHOE
ypaBHeHus [Ipenunrepa.

X1

5.4 Atom Boaopoaa B KBaH-
TOBOI MEXaHUKe.

VYpasuenue llpenunrepa mis
aToMa BOJOpPOJAA U CIEICTBUS
u3 Hero. PepMUOHBI U 0030-
Hbl. [Ipuamun [aymu. Pentre-
HOBCKOE U3JIy4YCHHUE.

5.5 DJjiIeMeHTbI KBAHTOBOM
JJIEKTPOHUKH.

CHOHTaHHOE M BBIHYXKJIEHHOE
usiydenue. Jlazepsl.

X1V

5.6 KonaeHcupoBaHHOe CoO-
CTOSIHHE.

DJIEeMEHThl KBAaHTOBOM CTaTH-
CTUKHU. TemnoéMKoCTp KpH-
CTAJUIMYECKON pemeTku. Po-
HOHHBIN Ta3. DIJIEKTPOIPOBO/I-
HOCTh MeTauioB. Hocurenn
TOKAa  KaK  KBa3W4acTHUIbI.
DHepreTuyecKkue 30Hbl B KpH-
crajuiax. YpoBeHb @Depmu.
IToBepxHnocte ®epmu. SBie-
HUE CBEPXIIPOBOAUMOCTH.
DOneMeHThl (PU3UKH TBEPJIOTO
Tena. MeTtambl, AUIIEKTPUKH
Y TIOJYNIPOBOJHUKU B 30HHOM
teopun. lloHATHE DIIEKTPOH-
HOW U JBIPOYHOW MPOBOJIUMO-
ctu. CoOcTBeHHasi U TpUMecC-
Hasi MPOBOJIUMOCTb.

XV

6 9JIEMEHTBI ®U3UKHU
ATOMHOI'O AAPA.

6.1 ATomHoOe siapo.

CtpoeHue aTOMHBIX  sIzIEp.
Snepnbie cuibl. PannoakTuB-
HOE€ H3JIyYECHHE U €ro BUJIBI.
3aKOH PaJMOaKTUBHOTO pac-
najaa. 3aKOHOMEPHOCTH ajlb-
¢da-6era pacnmaga. ['amma-
W3JIyYEHUE U €T0 CBOMCTBA.




6.2 SInepHble peakiuu.
Snepneie peakuuu. Pagmoax-
TUBHBIE TNPEBPAIICHUS aTOM-
HbIX saep. Peakuuu siaepHOro
nenenud. llenHas peakuus ae-
neHud. AnepHsiii peaktop. Pe-
aknus cuHTe3a. [Ipobiema mc-
TOYHUKOB aTOMHOM SHEPTUH.
6.3 JdaemenTnl pU3NKH dJie-
MEHTAPHBIX YaCTHII.
Kocmuueckoe U3J1y4YEHUE.
DneMeHTapHbIe YacCTHUIIbl, HX
CBOMCTBA U KJacCUUKAIHSI.

HUTOI'O:

30

15

15

60

60




IlepeyeHpb nNpakTHYECKUX (CEMUHAPCKUX) 3aHATHH

. Kunemaruka noctynaTeiabHOTO U BpaIIaTEIbHOTO IBUKEHUS

. lnHaMKKa MaTepuallbHOW TOYKH U TBEPAOTO TENA

. 3aKOHBI COXPAaHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCa

. Mexanudeckast padota. MoHOCTh. DHeprus. 3aKOH COXpaHEHUs! YHEPTUU
. MonekynsipHO-KUHETHYECKas Teopus. ['a30Bble 3aKOHBI

. OCHOBBI TepMOJIMHAMUKHU. SIBIIeHUS IepeHoca. PeanbHblie ra3bl

. DIIEKTPOCTATUYECKOE TI0JI€ B BAKyyMeE

. IIOCTOSIHHBIN 2EKTPUUECKUN TOK

. MarauTHOe mosie B Bakyyme. MarHuTHoe moJie B BEIIECTBE. DJIEKTPOMArHUT-
Hasi UHAYKIUS

10. DnexkrpomaruutHble KoneOanus. [lepeMeHHbIN ANEKTPUUECKUI TOK

11. T'eomeTpuueckas onrtuka. JIunsel. [locrpoenue B mua3ax. GotomeTpus
12. Iudpakmus ceera. [lonspuzamus ceera. Jucnepcus ceera

13. KBanToBas ¢usuka. TermoBoe u3rydeHrue. JHEPTrusi 1 UMITYJIbC (POTOHOB
14. KopryckynsipHO-BOTHOBOM Jyanu3m. Bonnbl ne bpoins

15. AToMHOe S7pO U SiACPHBIE PEAKIIUU

OO0 ~NNOT DS WKk

IlepeyeHb 12a00pATOPHBIX 3AHATHI

1. JlaGopatopHas padota Ne 5

«Onpenenenne MOMEHTA HHEPLIMHU U IPOBEpKa TeopeMsl Ll teitnepa»

2. JlabopaTtopHas pabota Ne 22

«Omnpenenenne kodpPuIrenTa BI3KOCTH KUAKOCTH MeTofoM CTOKCa»

3. Jlaboparopnas pabota Ne 18

«OrmnpeneneHne OTHOLIEHUS YICNbHBIX TEIUIOEMKOCTeH MeTonom Kinemana —
He3zopmay

4. JlaGoparopnas pabota Ne 40

«OmpeneneHnue eMKOCTH KOHIAEHCATOPa

5. Jlaboparopnas pabota Ne 48

«OmnpeneneHne TOpU30HTAIBHON COCTABIISIIONIEH HANIPSHKEHHOCTH MAarHUTHOTO
OJIsT 3eMITH

6. JlabopaTopHas paborta Ne 4.3

«OrnpeaeneHue AIMHBI BOJHBI PU TOMOIIN AUPPAKIIHOHHON PEIIETKI

7. JlaGopatopHas padota Ne 4.8

«MccnenoBanne XxapakTepUCTUK (POTOITIEMEHTAY

8. JlabopaTtopnas pabora Ne 3.3

«MccnenoBanne  3aBUCHMOCTH  COMPOTUBIICHUS MOJIYIIPOBOJHUKOB ~ OT
TEMIIEPATYPhI»
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TemaTnuecKui NJIAH CAMOCTOATEIBbHOI Pad0ThI CTYIEHTA C NPenoaaBarejemM

HanmeHnoBaHue Lensb bopma ConepsxaHue Pexomery-
tembl CPCII 3aHATHS HpoBeae: 3aHATHS Mt JiTe:
HUS paTtypa
Tema 1 Yriny6nenue Pazbop | 3amaum NoNe
Kunematuka 3HAHUH [0 3aga4 1.5,1.13,
MaTEPHATLHOW | TAaHHOMW TeMe 1.28,1.38,1.36. [3,cTp. 5-15]
TOYKH Pazbop | Tectsr [6,cTp. 30 —
TECTOB 54]
Tema 2 VYrnybnenue Pa36op | 3amaum NoNoe
JluHamMuKa Ma- | 3HaHUH I10 3aga4 2.4,2.20, 2.36, 2.65, [6,ctp. 30 —
TepUaJbHON nanHou teme | Pa36op |3.1,3.5,3.11,341 ’ lépg]
TOYKH U TBEP- TECTOB TecTh
JIOTO TeJa
Tema 3 Yriy6nenue Paz6op | 3amaum NoNe
3aKOHBI COXpa- | 3HAHUU IO 3aga4 2.80, 2.93, 3.28, 3.40 [6, cTp. 73-
HEHUSI nanHo# Teme | Paszbop | Tecth 95]
TECTOB
Tema 4 Yrny6nenue Pa36op | 3amaum NoNo [6,cTp. 268
DJEeMEHTHI TE€O- | 3HAHUU 110 3aj1a4 17.3, 17.6, 17.10. —271]
pUU OTHOCH- naHHoU Teme | Paz0op
TEJILHOCTH tectoB | TecTnl
Tema 5 Yrny6nenue Paz6op | 3amaum NoNe
OCHOBBI MOJIE- | 3HAHUH 110 3ajga4 5.2,5.5,5.18, 5.27.
. [6, cTp. 73-
KYJISIpHO- JTAaHHOU TeMe Paz6op | Tecthr 95]
KHHETHYECKOM TECTOB
TCOPHH
Tema 6 YrayOnenue Pa36op | 3amaum NoNe
TepmoauHamu 3HaHI/II71V o 3a1a4 5.161,5.171, 5.176, [6, cp. 96 —
Ka TAHHOU TeEME 5.196. 107]
Pa36op | Tectnl
TECTOB
Tema 7 Yrnyonenue Paz6op | 3amaum NoNe
DIEeKTpOCTaTH 3HaHHﬁu o 3a1a4 9.1, 9.19, 9.26, [6, cp. 137
Ka TAaHHOU TeME 9.39,9.47. — 150]
Paz6op | Tector
TECTOB
Tema 8 Yrayonenue Pa36op | 3amaum NoNe
3aKOHEI [TIOCTO- | 3HAHUH O 3a1a4 10.7, 10.14, 10.50, [6, cTp. 163
STHHOTO TOKa JAHHOU TeMe 10.79. —187]
Pa36op | Tectnl
TECTOB
Tema 9 VYrinyOnenue Paz0op | 3amaum NeNo
MarseTusm 3HAHMH 10 3aJ1a4 11.1,11.2,11.16, [6, cTp.187
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nanHou teme | Pasoop | 11.85. — 205]
TeCTOB | TecThl
Tema 10 Yriny6nenue Paz6op | 3amaum NoNe [6, cTp. 235
MexaHuyecKue | 3HAHUH [0 3aja4 14.1, 14.7, 14.11, —241]
U DJICKTpOMar- | JaHHOM TeMe 14.25.
HUTHBIE KOJIE- Pa3oop | Tectol
Oanms TECTOB
Tema 11 VYriybnenue Pa3oop | 3amaum NoNe
['eometpuye- 3HAHHH 110 3amaqy 15.12, 15.15, 15.60 [7]
CKas  OITHUKA. | JaHHOU TeMe [6], 5.18; 5.19; 5.29 cTp. 233 —
Hutepdepen- Pazoop | [7] 236,
1Sl CBETa tectoB | TecThl [7]
cTp. 244 —
249
Tema 12 Yrnybonenue Paz6op | 3amaum NeNe [7]
Hudpakmmst 3HAHUI 110 3a1a4 16.30; 16.36; 16.38;| cTp.254—
CBeTa. JAHHOH TeMe 16.42 [6] 16.58; 260,
[Tomstpu3arus Pazoop |16.64; 16.65; 16.62 [7]
cBeta. Jlucmep- TECTOB [6] , 5.121; 5.165;| c1p.266—
CHsI CBETa 5.167 [7]. 269,
273 —-278
Tema 13 YrimybneHue Paz6op | 3amaum NeNe [7]
TeryoBoe W3- | 3HaHUH 10O 3aga4 18.15; 18.17, 19.1; cTp.283 —
Jy4eHUE JTAHHOU TeME 19.5; 19.16; 19.18; 289
KBanrtoBas Teo- Pazoop | 19.28; [6],,5.170,
U U3ITYICHHUS tectoB | 5.190; 5.194 [7].
Tema 14 YrinyoneHue Pazoop | 3amaum NoNe [7]
Kopmyckynsip- | 3HaHUiI 1O 3a1aq 6.129,6.131; 6.132; | cTp.328-333
HO-BOJIHOBOI AHHOI TEME 6.142; 6.173, 6.174, [7]
TyaTu3M. Pazbop 6.179; 6.181; 6.185; |cTp.340-341
AToMm Bojopoia tectoB | 6.190 [7].
B KBaHTOBOW
TEOPHH.
Tema 15 YrinyoneHue Pazbop | 3amaum NoNe [7]
ATOMHOE S1p0. | 3HAHUM MO 3ajga4 74, 711; 712 ,7.31; | c1p.348 -
DneMeHTapHbIe | JaHHOW TeMe 7.67; 7.76 , 7.86, 7.88 353
YACTHIIBI Pazoop | [7].
TECTOB
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Tembl KOHTPOIBHBIX 3agaHuil 11 CPC
1. Tema 1

1.

2.

w

S.

UTto Takoe cocTaBsOIIas BEKTOpa, MPOEKIUs BeKTopa? PasioxeHue BekTopa
Ha COCTaBJISIOIINE.

Cpennsist ckopocTh. [Ipu kakoM ABMYKEHHUH CPEIHSIS 1 MTHOBEHHAS! CKOPOCTH
OJITHAKOBBI?

UTto xapakTepu3yroT HOpMaJIbHOE U TAHT€HIIMAJIBHOE YCKOPEHHUSI?

AHaJIOTUsI MEXK]ly KHHEMATUYECKUMU BEJIMUMHAMU MTOCTYNAaTEILHOTO U Bpa-
IATEIBLHOTO JIBXKCHUM. Y paBHEHUS] pABHOMEPHOTO U PABHOIIEPEMEHHOTO
BpaIllaTeJIbHOTO IBUKEHUS TBEPAOIO TeJIa BOKPYT HEMOBUKHOU OCH.

3amaun 1.5[1], 1.13[1], 1.28[1],1.38[1], 1.36[1].

2. Tema 2

1.
2.
3.
4.

Cuiibl TpeHUS, YIIPYTOCTH U TPAaBUTAIIMOHHOTO B3aUMOACHCTBUA.
Mexannueckre cucTeMbl. UTO Ha3bIBAIOT 3aMKHYTON CUCTEMOM?

Teopema lllTeitnepa.
3amaun 2.4[1], 2.20[1], 2.36[1], 2.65[1].

3. Tema 3

1.

2.
3.
4.

[IprMeHeHnE 3aKOHOB COXPAHEHUS: YIPYTUM U HEYTIPYTUH yIapbl, PEAaKTUBHOE
JBIKCHHUE.
[ToTeHnManbHBIC SHEPTUN TPABUTALIMOHHOTO B3aUMOACHCTBUS.

Kunernyeckas sHeprus mapa paanyca R, IBIKYIIET0ocs O CKOPOCTHIO V.
3amaun 3.2[1], 3.14[1], 3.18[1], 3.38[1].

4. Tema 4

ok wnE

[Tpeo6pazoBanus ["anmies.

[Toctynartsl cieUAIIbHON TEOPUU OTHOCUTEIBHOCTH.
3aBUCHUMOCTBb MacChl OT CKOPOCTH.

[Tapagokc OIU3HELOB.

I'paHunIBIl NPUMEHMMOCTH KIACCUYECKOW MEXAHUKH.

amaun 17.3[1], 17.6[1], 17.10[1].

5. Tema 5

1.
2. CKOJBKO MOJIEKYJI COJIEPKUTCS B OJTHOM MOJIE BEILECTBA?

3.

4. Kakoe cOOTHOIIIEHHE MEXTy TeMIlepaTypoi no mikaie Lleabcus u abcomoTHOM

5.

OTHOCHUTENbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI.
DuU3NUECKNN CMBICI JABJICHUS, TEMIIEPATYPHI.

TEMIIEPATYPOil?
3amaun 5.2[1], 5.5[1], 5.18[1], 5.27[1].

6. Tema 6

1.
2.

[Toustue 00 naearLHOM rase.
TennoeMKOCTh. Y iesbHAs U MOJIsIpHAs TeruoeMKkocT. @opmyiia Maitepa.
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Yrto Takoe 4rcIiio CTeneHeil CBOOOIBI M KaK pacIpeessIeTCs] JHEPTHS TI0 CTe-
[IEHAM CBOOOIBI?

[TepBoe Ha4asI0 TEPMOAMHAMUKH JIJISI ©30IIPOIIECCOB.

YTO MPOMCXOJNUT ¢ BHYTPCHHEH SHEPTUCH MpH aquadaTHIeCKOM PaCITUPCHUH

rasa v 11pu €ro aI[I/Ia6aTI/I‘{eCKOM cokaTuu?
3anaun 5.161[1], 5.171[1], 5.176[1], 5.196[1].

Tema 7

[TpuHUMI Cyneprno3uLMH 3JIEKTPUUECKUX MOJIEH.

HarnpsixeHHOCTh M MOTEHUMAN 3JIEKTPUYECKOTO MOJISI TOYEUHOTO 3aps/ia.

Kax HanpaBiieHbl CUIIOBBIE TUHUU IO OTHOILIEHUIO K SKBUIIOTEHIUAIBHBIM MO-
BEPXHOCTSIM?

Uemy paBHa paboTa CHUJI MOJIS IO 3aMKHYTOM TPaeKTOPUU ABUKEHHUS 3apsa’?
Bamaun 9.26[1], 9.39[1], 9.47[1], 9.79[1], 9.105[1].

8. Tema 8

Kakue ycnoBus HeoOX0IuMBI JUI IPOTEKAHUS TOKa?

Hocurenu 3apsaa B MeTaiax, MOJIyIPOBOJIHUKAX, JIEKTPOJIATAX U MOHU3UPO-
BaHHBIX ra3ax.

OT 4ero 3aBUCUT CONPOTUBIICHUE MPOBOIHUKOB?

[TapamienpHOE U IIOCIENOBATEIBHOE CONPOTUBIICHUE IIPOBOAHUKOB.

[TpaBuiio 3HakoB st 3akoHOB Kupxroda.
3amaum 10.7[1], 10.14[1],10.50[1],10.79[1].

9. Tema 9

No ok

HanpskeHHOCTh 1 MarHuTHas MHAYKLHSI KPYTOBOTI'O BUTKA C TOKOM.
MarauTHbIA MOMEHT KOHTYPa C TOKOM.

B3auMocBs3p BEKTOpa MarHUTHOW MHAYKLMU C BEKTOPOM HANIPSHYKEHHOCTH I10-
JI 111 OJHOPOJHBIX U30TPOITHBIX CPELI.

MarauTHoOe 1oJie COJIEHOUIA.

SBnenue camonHaykuuu. THOAyKTUBHOCT®D.

DOHeprus 1 00beMHas MIIOTHOCTh YHEPTUU MAarHUTHOTO TOJIS.

amaun 11.16[1], 11.95[1], 11.100[1], 11.119[1].

10. Tema 10

1.

NOoOUTAWN

Kaxkue a5eMeHThI TOJKEH CoJiepKaTh Kojie0aTeIbHbIA KOHTYP ISl BOSHUKHO-
BEHHS CBOOO/IHBIX AJICKTPOMArHUTHBIX KOJeOaHui?

®dopmyna TomcoHa Jyist eproaa CBOOOIHBIX JIEKTPOMArHUTHBIX KOJICOaAHUH.
JIoOpOTHOCTH KOHTYpa U B3aUMOCBSI3h €€ C JTOTapu(MUUECKUM JIEKPEMEHTOM.
VYcnoBue anepuouyecKkoro pa3psjaa B KOHTYpE.

[TomHOE compoTUBIEHUE (MMIIETAHC) KOJIEOATEIPHOTO KOHTYPA.

SIBnenue PE30HaHCa B KOHTYPC U €T0 TCXHUYCCKOC ITPUMCHCHHUC.
Sanaun 14.1[1], 14.7[1],14.11[1],14.25[1].
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11. Tema 11
1. IIpocBeTraeHne ONTHUKH.

2. Nutepdepomerphl.
3. Bamaum NeNe 15.19,16.14, 16.23,16.25, 16.27 [1].

12. Tema 12

3oHb1 OpeHnens.

Hudpakius Opanroydepa u Openens.
Bparienue miockoCTH MOSIpU3aliny.
[Tornomenue ceera. 3axkoH byrepa.

Jlucniepcus cBera.
3amaun NeNe 16.30; 16.42 [1], 5.121; 5.165; 5.167 [2].

ook wdE

13. Tema 13

1. TI'unotesa [1nanka 0 KBAaHTOBOM XapaKTepe U3ITyUEHUS.
2. KopmyckynsipHble CBOWCTBA U3ITyICHHUSI.

3. ®oToHBI. DHEPrHs, UMITYJIBC, Macca (DOTOHA.

1. 3amaum NeNe 19.1; 19.5; 19.6 [1], 5.190; 5.194 [2], 19.1; 19.5 [1].

14. Tema 14

1. T'unore3a ne bpoins. Onpenenenue AIUHBI BOJIHBI 1e bpoitns.
2. DHEepreTU4eCcKHid CIIEKTP YaCTULIbI B MOTCHIIMATBHOM sIME.

3. Bamaum NeNe 6.13, 6.39; 6.41; 6.42 [2].

15. Tema 15

N3otomnsl.

Oueprus cBszu. [ledexT macc.

S nepHble peakTopsl.

Krnaccudukanus seMeHTapHBIX YaCTHIL.

Bamaun NeNe 7.11; 7.12,7.86; 7.87 [2].

abrwnE
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Kpurepuu ouieHKH 3HAHMH CTYAEHTOB

DK3aMEHAIMOHHAs OIIEHKA M0 AUCIUILUIMHE ONPeIeNsieTCs KaKk CyMMa MaKCH-
MaJIbHBIX TTOKa3aTesiel yCeBaeMOCTH MO PyOeKHBIM KOHTPOJIsIM (110 60%) u utoro-
BOI atTectanuu (3k3ameH) (10 40%) u cocrasnsiet 3HaueHue 10 100% .

I'paduk BBINOJHEHHUS M CAAYH 3aJaHUH 110 TUCUUILIAHE

Pexomen- | IIpomoJ-
dopma
Bun Heab u conepxka- | ayemasi JKHTEJIb- <OH Cpox
KOHTPOJISA HHE 3aJaHus JuTepa- HOCTH BbI- roons | CAAIH
Typa MOJIHEHHUS p
CPC Yrinyouts 3nanus | Bech ne-
110 U3y4aeMbIM pEUYCHb Esxerie
TEMaM. OCHOBHOM
60 xonTakT- | Teky- HEJIEIIb
U JOIOJ- o
. | HBIX 4aCcOB 0005071 JI€Ib-
HUTEIIBHOMN
HO
JuTepary-
pBI
3amuta 1a60- | YrayOuTh 3HaHUS [3], [16] 9 KOHTAKT Texy 5
PaTOPHOM pa- | O U3y4AEMBIM [ 4]’ ’ HELX daca - Hexens
00T1hI Ne 5 TEeMaM.
3ammuTa 1abo- | YrayOuTh 3HaHUS | kontakt- | Teky- 4
pPaTOPHBIX pa- | [0 U3y4aeMbIM [8], [9], [4] LI dac —_- -
6ot Ne 18 TEMaM.
3ammTa 1a6o- | YrayOuTh 3HaHUS 2 kontaxt- | Teky- 6
pPaTOPHBIX pa- | [0 U3y4aeMbIM [8], [9], [4] HAIX Yaca —_- S
oot Ne 39 TEMaM.
Pemenue 3a- VYriyouTh 3HaHUA Exene
J1a4y Ha MpaK- H3y4acMbIM TEMaM 2], 31, [4] 7 koHTakT- | Teky- HEJEIIb
THUYECKHUX 3a- b HBEIX YaCOB 1105051 JEeIb-
HATUAX HO
. | IIpoBepka 3Ha- 11, [4]1, [6
ITncoMeHHBIH Hl/ll)ﬁ Hopm qae %(él)H[CI:!el[ﬂ;l 1 konrakT- | PyOex- |7 He-
ompoc Ne 1 y . HBIA Yac HBIA e
MbBIM TE€MaM. JeKImui
3ammra 1ab6o- | YruryOuTh 3HaHUS [15], [16], |2 Komrakr- | Texy- 3
PaTOPHBIX pa- | [0 U3y4AEMBIM [4] ’ ’ HELX daca i Henens
0ot Ne 41 TEMaM
3amuTa 1a60- | YrayOouTh 3HaHUS [15], [16], | 2 komrakt- | Texy- 10
PaTOPHBIX pa- | MO U3y4aeMbIM [4] ’ ’ HEIX daca i Hexens
oot Ne 80 TEMaM
3ammra 1ab6o- | YruryOuTh 3HaHUS [15], [16], |2 omrakr- | Texy- 11
PaTOPHBIX pa- | MO U3y4AEMBIM [4] ’ ’ HEIX H4ca i Hexens

oot Ne 102

TEMaM
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Pexomen- | IlpopoJ- Dopra
Bun eas u conep:xka- | ayemasi JKUTEJb- KOPH Cpox
KOHTPOJIsI HHe 3aIaHus jJuTepa- | HOCTH BBI- | | Cl2UM
Typa NOJIHEHU S P
3ammTa 1a00- | YrayOuTh 3HaHUS
PaTOPHBIX pa- | [0 U3y4YAEMBIM [15], [16], |2 xomraxt- | Texy- 12
4] HBIX Yyaca i HeJes
60T Ne 4.8 TeMaM [
3amura 1abo- | YrayOuTh 3HaHUS
PaTOPHBIX pa- | [0 U3y4YAEMBIM [15], [16], | 2 xomraxt- | Texy- 13
4] HBIX Yyaca i HeJes
60T No 3.3 TeMaMm [
Pemenue 3a- VYriyouts 3HaHuA Exene
J1a4 Ha MpakK- 0 U3y4aeMbIM (8], [9], [4] 7 koHTakT- | Teky- 1501 (S)13
TUYECKHUX 33a- | TEMaM. PR HBIX YaCOB | LU NeTb-
HATUSIX HO
15], [17]
.. | IlpoBepka 3Ha- [15] '
IucsMeHHbIH Hl/ll)ﬁ Hopm uae [16] 1 xonrakr- | Pybex- | 14 He-
ompoc Ne 2 MEIM TeMayM KoHcneKkT | HBIN 4yac HBIH e
) JIEKIUi
Bechb ne-
peyeHb
IIpoBepka ycBoe- | OCHOBHOM 2 KOHTAKT Vtoro B me-
DK3aMeH HUA MaTepuaia Y JIOTIOJI- N puon
. | HBIX Yaca BBIN
JTUCITUTUTIHBI HUTEJIbHOU ceccuu
auTepary-
pBI

HonuTnka u npoueaypbl

[Tpu nzyyeHun AUCHUILUIMHBI «DU3KKa » MPOILY COOJIIOATH CIEAYIOIINE IPABU-

Ja:

1. He ona3apiBaTh Ha 3aHATHSL.
2. He mporryckath 3aHATHS 0€3 YBAXUTEIHHOU MPUINHBI, B CIydae OOJIC3HH
MIPOIITY MIPEJCTABUTh CIIPABKY, B IPYTHX CIy4asX — OOBICHUTEIBHYIO 3aIUCKY.
3 B o0s13aHHOCTH CTY/ICHTA BXOJAUT MOCEIICHUE BCEX BUIOB 3aHSATHH.
4 CornacHo KajeHaapHoMy rpaduky yueOHOTO TIpoliecca c1aBaTh BCE BHJIBI KOH-

TPOJIS.

5 [IpomymieHHBIE MPAKTHYECKUE U JIAOOPATOPHBIE 3aHITHS OTpabaThIBaTh B yKa-
3aHHOE MPENOIaBaATEIEM BPEMSL.

6. AKTHBHO y4acCTBOBaTh B yueOHOM MpoIiecce.

/. BBITh TEPIUMBIMH, OTKPHITBIMU, OTKPOBEHHBIMHU U AOOPOKETATEIbHBIMU K CO-
KYpPCHUKAM U MPENOIaBaTeIIsIM.

24




Cnmcok 0CHOBHOM JINTEPaTypbl

1. CagenneB U. B. Kypc obmeit ¢pusuku : B 5 kH. / M.B. CaBenbeB ; AcTpens :
ACT.—-M., 2005. -1 kH, 2 kH, 3 KH.

2. Hetnad A.A. Kypc ¢usuku / A.A. Jletnad, b.M. SABopckuii. — M. :
ACADEMIA, 2008. — 720 c.

3. Tpodumona T.U. Kypc ¢uzuku / T.U. Tpopumona. — M. : ACADEMIA, 2007.
— 558 c.

4, Tpodumona T.U., ®upcos A.B.Kypc puzuku. Teopus, 3anauu u pemeHus/
T.N.Tpodpumosa, A.B. ®upcoB — M. ACADEMIA,, 2005 — 250 c.

5. Tpodumona T.U. ®uzuka B B Tabmmmax u ¢popmynax / T.U.Tpopumoa— M.:
JIPODA, 2004, 430 c.

6. Uponos UN.E. 3agaun mo obmeit pusuke / U.E. Upogos. — M. : bunowm. Jla6o-
paropus 3Hanuu, 2007. — 416 c.

7. Tpodumona T.U. COopHuK 3a51a4 IO KypCy (PU3UKH JIs1 BY30B /
T.U. Tpopumona. — M. : Onukc 21 Bek, 2005. — 384 c.
8. Bonbkenmreiin B.C. CoopHuUK 3a/1a4 110 001eMy Kypcey hu3uku/

B.C. Bonbkenmreitn. — CII0. : Kamwxknbiit mup, 2007. — 328 c.
CnucoK 10NOJTHUTEIBbHOM JIUTEPATYPbI

1. Tpodumona T.U. Kpartkwuii kypc ¢puzuku / T.U. Tpodhumosa. — M.: Brictras
mkoia, 2004. — 352 c.

2. CagenbeB M.B. COopHUK BOIIPOCOB | 3a1a4 1o odmieit ¢pusuke / M.B. CapenbeB. —
M. : ACT, 2004. — 472 c.

3. I'padosckuit P.U. Kypc ¢usuku / P.U. I'padosckuii. — CII6.; M.; KpacHonap :
Jlans, 2004. — 607 c.

4. Jlozosckuit B.H. Kypc ¢usuku : B 2 1. / B.H. Jlo3oBckwii ; Jlanb. — CII6.; M. :
Kpacnonap, 2007. — 1 .

5. UponoB MN.E. Mexanuka. OcHoBuble 3akonbl / W.E. HpomoB. — M.: bunow,
2006. — 309 c.

6. Hpomos N.E. Dnexkrpomaruetusm / N.E. Upomos. — M.: bunom. JlabGopaTtopus
3Hanuii, 2006. — 320 c.

7. Uponos U.E. Kanrosas ¢usuka. OcrHoBnsie 3akonbl / .E. Uponos. — 3-e uzmn.—
M. : Bunowm. JIabopatopus 3nanuii, 2007. — 256 c. : .

8. ®enoceeB B.b. ®usuka : yueOHUK AJisi CTYJACHTOB TeXHHUYeCKHX BYy30B / B.B.
®enocees. — Poctos Ha [{ony : ®EHUKC, 2009. - 669 c.

9. Jlemumuenko B.M. ®wusuka : y4eOHHUK IS CTYJIECHTOB BYy30B [/
B.N. Iemuguenko. — PoctoB Ha Jlony : ®DEHUKC, 2008. - 508 c.

10. Tpodumona T.U. ®usuka B Tabnumax u hopmyiax : yueOHOE TOocOOUe ISl CTY-
JICHTOB BBICIINX YYEOHBIX 3aBEJCHUMN, 00YJAIOITNXCS TT0 TEXHUYECKUM CIICIIHAIbHO-
ctsim / T.U. Tpodumona. — M. : ACADEMIA, 2006. - 447 c. : un.

11. I'maackoit B.M. ®usuka: cOOpHUK 3a7a4 C PEHICHUSAMU : ydeOHOEe TTocoOue s
BY30B, H3y4aromux Kypc oomei ¢usuku / B.M. I'manckoit, M.: [Ipoda, 2004. — 288
C.

25


http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2%20%D0%98.%D0%92.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98.%D0%95.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98.%D0%95.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%81%D0%B5%D0%B5%D0%B2,%20%D0%92.%D0%91.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%81%D0%B5%D0%B5%D0%B2,%20%D0%92.%D0%91.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%D0%98.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%D0%98.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%D0%98.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2.%D0%98.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2.%D0%98.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B0%D0%B4%D1%81%D0%BA%D0%BE%D0%B9,%20%D0%92.%D0%9C.
http://lib.kstu.kz:8100/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B0%D0%B4%D1%81%D0%BA%D0%BE%D0%B9,%20%D0%92.%D0%9C.

12. bopaosckuii I'.A., Bypcuan 3.B. O6mas ¢usuka. Kypc nekumii, yu.mocodue amus
CTYJEHTOB BbIcII. yueb. 3aBeneHudt B 2 T. — M.. uzn-sBo BJIAJJOC-TIPECC.2001 -
T.1. 295c.

13.bopnosckuii I'.A., bypcuan 2.B. O6mas ¢usuka. Kypc nexuuii, yd. mocodue ass
CTYJICHTOB BbICHI. yueO. 3aBeAeHuil B 2 T. — M.. u3n-Bo BJIAJIOC-ITPECC. 2001 -
T.2. 296cC.

14. Tenuypuna A.P. BBejeHue B AJIEKTPUUYECTBO M MarHeTU3M. YdeOHoe mocobue
JUIA CTYJIEHTOB BbICHI. yue0. 3aBeaennii— Kaparanga. uza-so Kapl'y, 2003.-111c.

15. Ky3uenosa 10.A., fAcunckuii B.b. DnekrpomarnetusMm. JlabopaTopHsblil mpakTu-
kyM. // Yaebnoe nocooue. Kaparanma. U3a-so Kapl' TV, 2013, 96 c. ISBN: 978-601-
296-396-0

26



