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AHHOTANUs padoyeld MPOrpaMMbl JUCHUATIIIMHBI

JucrummHa «MeToapl MaTeMaTHIeCKOW (PU3UKM» BXOMUT B 00S3aTEIbHYIO YacTh
oOpa3oBaTensHOM mporpaMMbl OakanaBpuata no HanpasieHuto 03.03.02 « Quzuxay.

JucuunnuHa peanusyercss Ha QusumueckoMm (¢akynbprere Kadenpoir oOmie u
TEOPETUIECKON (DU3UKH.

CopneprkaHre TUCIUIIIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBS3AHHBIX C H3yUYCHHEM
Pa3IUYHBIX (PU3UIECKUX IMPOIECCOB, K KOTOPHIM OTHOCSTCS SIBJICHHS, M3ydacMbIC B
THJIPOJUHAMUKE, JJICKTPOJAWHAMUKE, MEXaHWUKE CIUIONIHBIX Ccpel | T...

MeTonpl  WCCIIEOBaHMS ~ XapaKTePU3YIOIIMEe  JaHHYI0  HAyKy,  SBJSICTCS
MaTeMaTHUYEeCKUMH IO CBOeMy cymiecTBy. Ho mocTaHoBKa 3amad MaTeMaTHYeCKOU
GU3MKM ~ TECHO CBs3aHO C U3ydYeHHeM (HU3UYecKuX MpoOdJIeM U UMEET CBOH
cnernuuyeckrue 0cCOOEHHOCTU. B yacTHOCTH, HayaiabHas U KOHEYHAsl CTaJMH IMpoliecca
HOCST KA4eCTBEHHO pA3JIMYHBIA XapakTep H TpeOyeT MpPUMEHEHUS pPa3IuIHBIX
MaTEeMaTHYECKUX METOJIOB.

JlucrumiHa HarlelieHa Ha (G OPMHUPOBAHKE CIEAYIOIMMX KOMITCTCHIIMHA BBITYCKHHKA!

OIlIK-1, ITK-3, TTIK-7.

[IpenonaBanve MUCHIUIUIMHBI TPETyCMATPUBACT MPOBEIACHUE CIEIYIONIUX BHUIOB
yUeOHBIX 3aHATHI: JleKyuU, NpaKmuyecKue 3aHamus, camocmoamebHyo pabomy.

PabGodass mporpamMma IHCHMIUIMHBI TPEIyCMATPUBAET IPOBEACHHUE CIICTYIOITUX
BUJIOB KOHTPOJIS YCIIEBAEMOCTH B (hOpME meKVwull KOHmMpOoib 68 (opme onpocos u
KOJLIOKeUyma ¥ MPOMEKYTOYHBIH KOHTPOJIb B hOpMe 3auemd.

OObeM IUCIHUIUTIHBI 4 3a4E€THBIC CTUHUIIBI, B TOM YUCIIC B aKaJIEMUICCKUX Yacax Io
BUJIaM YIeOHBIX 3aHATHH

Ceme Y4eOHbIe 3aHATUSL dopma
c1p B TOM YHCIIE POMEXYTOYH
KonrakTHast pabota 00y4aronmxcs ¢ mpenojaBareieM CPC, B 0¥ aTTecTanuu
Bcero | Bcero 13 HUX TOM (3auer,
Jlekuun | JlaboparopH | Ilpaktuuec KCP KOHCYyJIbTa | 4HUCIe ﬂ“‘b‘bepeHHHp
bI€ 3aHSATHS KHe Re Lt JK3aMeE OBaHHBIM
3aHATHS H 3a4er, H9K3aMeH
6 108 | 56 28 28 36/1 | Dwsaven
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1. e ocBOEeHUSI TUCHMILIHMHbI

MeTop1 MaTeMaTHUECKON (DU3UKHU — SIBJIAECTCS OJHOM M3 0043aTeNbHBIX JUCLUILINH
HEOOXOJAUMBIX JJI1 YCHEIIHOTO OCBOEHUS MPEAMETOB TEOPETUUECKON (U3HKHU, KOTOPHI
Y BXOJIUT B YUCJIO NIpodeccruonanbHoro nukia « Teopetudeckas pusnkay.



3amaveil AMCUMIUIMHBI fABISETCS co3gaHue (yHAaMEHTadbHOW Oa3bl 3HAHUMU, B
OCHOBE KOTOpPOM IOJIO)KEHO Pa3BUBATh YIIIYOJIEHHOE U3YUYE€HUE HE TOJBKO OTIEIbHbBIX
pa3aesioB TEOPETUUECKON (PU3UKH, HO U CHIEUAIN3UPOBAHHBIX TUCIUIUINH.

IlepBasg — 3TO MMpPOBO3pEHYECKAss U METOJMOJIOTMYECKAasl HAIpPaBICHHOCTh Kypca,
KOTOpasi crocoOCTByeT (OPMUPOBAHUIO Y CTYIEHTOB €AUHYIO, CTPOWHYIO KapTHUHY
OKpY’KaIoILlero Hac Mupa npupozsl. s 3Toro HeoOXoauMO 0000IIEHNE UMEIOLUXCS
DKCIIEPUMEHTAJIBHBIX JaHHBIX U COINOCTABJICHUE UX C PACCUUTHIBAEMBIMU aHATUTUYECKU
pe3ysibTaTamMH, KOTOpbIE TPEOYIOT HIMPOKOE MPUMEHEHNE MAaTEMAaTUYECKUX METO/IOB.

Bo-BTOpBIX, B paMKax €IMHOTrO MOJAXO0Ja KJIACCHUYECKONW TEOpPETHYECKON (U3HKH
HEOOXOJMMO paccMaTpuBaTh  BCE OCHOBHBIC SIBICHUS U (PU3WYECKUE MPOIIECCHI,
IIPOUCXOAIINE B IIPUPOJIE, YCTAHOBUTH CBA3b MEXKAY HUMH C TOUKH 3PEHUS MTOAX0Aa K
PELICHUIO 3a/1a4 U BBIBECTU Ka4EeCTBEHHBIE 3aKOHOMEPHOCTH, MOJYyYNUTh BBIPAKEHUS B
BHJIC YPAaBHECHUM.

B-TpeTbux, HE0OOXOJUMO MOJYYUTh CTYAEHTOB CAMOCTOATEIbHO HPUMEHSATH
IIOJIyYEHHbIE TEOPETUUYECKUE 3HAHUS U PELICHUs KOHKPETHBIX 3a7a4 ¢ MOCIEAYIOLIIUM
aHaJIM30M H OLIEHKOM IOJIYYEHHBIX PE3yJIbTATOB.

2. Mecto nucunmiiudbl B cTpykrype OIIOII 6akanaBpuara

JluciumiriHa BXOAUT B 00S3aTENIbHYIO 4acThb 00pa3oBaTENbHOM MPOrpaMMBI
OakanaBpuata mo HampabieHuto 03.03.02 «Dusuxay, M ABISIETCS 00S3aTEIBLHON IS
n3ydeHuss. OHa SBISIETCS OCHOBOIOJATAIOIIEN BMECTE C TaKUMH JUCLUIUIMHAMMU Kak:
MaTeMaTUYECKUN aHaln3, AM(PPepeHnaIbHOe U HHTErpalbHOE HCUYHUCICHUE, MEXaHHKa,
3JIEKTPUYECTBO, OINTHKA, KBaHTOBass MexaHuKa. Kypc MOCBsIIEH M3y4eHUIO MpoOjem
pemieHuss 3agad (U3MKM, KOTOpbIE MPHUBOJATCA K YPAaBHEHUSIM C  YaCTHBIMU
IIPOU3BOIHBIMH.

TpeboBanust K NEpBOHAYAJILHOMY YPOBHIO NOJATOTOBKM oOOydaromierocs s
YCHEIMIHOTO OCBOEHUS JUCUUTIIINHBI:

YpOoBEHb «3HATHY:
e DyHKIMOHAIBHBIN, CTPYKTYPHBIN U OPUEHTHUPOBAHHBIN TOAXObBI U OCHOBHBIE
MOHSTUSL METO/I0B MaTeMaTH4ECKOU (PU3MKH;
e OcHoBHbIE TpeOOBaHMS O MATEMAaTHMYECKUX METOAAX, HCIOJIb3yeMbIX IpH
U3YYECHUH SIBJIEHUI U POLECCOB, IPOUCXOIAIIUX B IPUPOJIE;
e OCHOBHBIE YPAaBEHHHS U METOJIbI UX PEIICHHUS.
YPpOBEHBb «yMETBY:
e (CocTaBUTh ypaBHEHHUS THUIEPOOIUYECKOTO, napaboJMveckoro u
AIUTUNITUYECKOTO THUIIA,;
e VYMeTh HCIONB30BATh PA3IUYHbIE METOMABI IS PELIEHUSI KOHKPETHBIX 3a/1a4
(176371978
o [lomydyeHue BBIpaXKEHWUN MJI CHEIUATBHBIX (PYHKIIUHA, KOTOPBIE YacTO
BCTPEYAIOTCS NP PELIEHUU KOHKPETHBIX 3a/1a4 TEOPETUYECKON (DU3HUKHU.
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Komnerenuun

OCBOCHHUA NUCIHUIIJIMHDBI.

o0yuaromerocs,

¢popmupyembie B  pe3yJbTare

Kon HaumenoBanue
KOMIETEeHI[UH KOMMETEHI[HH U3 I[InanupyemMsble pe3yJbTaThl 00yUeHHs
u3 ®rocC BO ®1'0C BO
3HaeT: - OCHOBHbIC TOHATHUS, WJIEU, METOJbI,
MIOJIXOJTBI ¥ AITOPUTMBI PEIICHUS TCOPETUICCKIX
OPUKIATHBIX  3a7a4  (U3UKU; -  HOBBIC
Croco0eH TPUMEHATh | METOAOJOTHYECKHE MOAXO0/bI K PEIICHUIO 3a7a49 B
0a3oBble  3HaHUSA B | o0yacTu NpoheCCUOHATBLHON NESATEIbHOCTH.
obnactu ¢dusnko- | YMeer: - peain30BaTh U COBEPIICHCTBOBATH HOBBIC
OIIK-1 MaTeMaTHYeCKHUX U | METOJIbl, UJeH, MOJXOJbl U ANTOPUTMbI PEIICHUS
) () €CTECTBEHHBIX | TEOPETHYECKUX U TMPUKIAAHBIX 3a/7a4 B 00JaCTH
Hayk B cdepe cBoel | mpodhecCHOHATBHON NesTebHOCTH.
npodeccnoHaTEHOM Brmaneer: -  HaBblkaMM ~ peanu3oBaTh U
JeSITeIbHOCTH COBEpIICHCTBOBATh  HOBBIE  METOIbI,  HUJCH,
MOJIXO/IbI ¥ AITOPUTMBI PELICHUS TEOPETUUECKHUX U
MIPHUKIIATHBIX 337249 B 001acTH IPOo(heCCUOHATLHOM
JIESITEIbHOCTH.
3HaeT: coaepKaHue, CYIHOCTh, 3aKOHOMEPHOCTH,
MIPUHIIAITEI © OCOOCHHOCTH M3y4YaeMbIX SIBIICHUN W
mporeccoB, 0a3oBble TEOPUUM B MPEAMETHOM
00J1aCTH; 3aKOHOMEPHOCTH, OMPEACIISIONINE MECTO
npeaMera B o0IIel KapTUHE MUpa; MPOrpaMMbl U
YUEeOHUKH TI0 MPETO0IaBAEMOMY TIPEIMETY; OCHOBBI
Cnoco0eH ocBauMBaTh U | OOIIETEOPETHUECKUX JUCHUIUIMH B  00BEMe,
WCIOJIb30BaTh 0a30BbIC | HECOOXOAMMOM JJISI PEIICHUS IeJarorm4ecKux,
HAyYHO-TEOPETUYECKHE | HAYYHO-METOAMYECKUX U OpPraHU3aIlMOHHO-
I1K-3 3HAHUS W TIPAKTUYECKHE | YIPABICHYCCKUX 3aaad (TeIaroruka, MeTOuKa
YMEHHUSI 110 TIpPEeaMETy B | MpenojiaBaHus MpeaMeTa.) YMeeT: aHaIu3upoBaTh
npodeccnoHanbHOM 0a30Bble  NPEIMETHBIE HAYyYHO-TEOPETUUYECKHE
JeSITeIbHOCTH MPEJICTABICHUS] O CYIIHOCTH, 3aKOHOMEPHOCTSIX,
MIPUHITAIIAX ¥ OCOOCHHOCTSIX H3y4aeMbIX SBJICHUH 1
MPOIIECCOB.
Brnaneer: HaBbIKaMHU TOHHUMAaHHST M CHCTEMHOTO
aHajam3a 0a30BBIX HAyYHO-TEOPETUICCKUX
MPEJICTaBICHUI AJIsl pelIeHus TpodheCcCUOHATBHBIX
3a/1a4
Crnoco0eH miaHupoBath | 3HAET: TEOPETHUECKHEe M IKCIEPUMEHTaIbHbIE
paboTy W  BBIOMpATh | OCHOBBI COBPEMEHHBIX METOJIOB HCCIIEIOBAHMIA
aJICKBaTHbIE METOJIbl | U3y4a€MbIX TMPOLECCOB M  SBJICHUU. YMeEeT:
I1K-7 pelieHus HAy4YHO- | CAMOCTOSITEIbHO CTaBUTh 3aJauyy U peliaTh ee;
HCCIIEI0BATEIbCKUX HCIIOJIb30BaTh JOCTHKCHHUS COBPEMEHHBIX
3aJlad B BBIOpaHHOW | HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
obnactu (U3UKH | TEXHOJIOTUH TUTST BBITIOJTHCHHUSI




CMEXHBIX € (DU3HUKOU | SKCTIEPUMEHTAbHBIX u TEOPETUUECKHUX
HayKax WCCJICTOBAHMIA, AHATU3UPOBATH u
MHTEPIPETUPOBATh PE3YJIbTAThl HKCIIEPUMEHTA Ha
OCHOBE COBPEMEHHBIX TEOPETHMUECKUX MOJEIEH;
NpaBWJIbHO  OpPraHM30BaTh W IUJIAHUPOBAThH
AKCIIEPUMEHT; MPABWIBHO MPUMEHSTH PA3THUYHbBIC
TEOPETUYECKHE MOJIENN ISl aHAlIM3a Pe3ylIbTaToB
JKCIIepUMeEHTa. Biazieer: ocHOBaMU COBPEMEHHBIX
METOJIOB AKCIEPUMEHTAJIbHBIX HCCICIOBAHUN B
JTAHHOH 00JIACTH HAayKH; OCHOBAMH TEOPETUUECKUX
pa3paboToK B cBOEH 001aCTH UCCIIETOBAHHIM

4. O0beM, CTPYKTYpPA U COAepKAHNE TUCHUIINHBI.

4.1. O0beM DUCHHUILIMHBI COCTAaBIISIET 3 3adeTHble eAUHUIEI - 144 akageMUYeCcKux
yaca.

4.2. CTpyKTypa IMCUUILTHHBI.

Buasbl yuednoii
a00Tbl, BKJIOYasA
p > DopmMbI
CaMOCTOATEIbHYI0
y ® TEeKYIero
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= £ L§ =S cemecmpam)
S| 235 28
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Mopnyas 1. Kitaccupukanus nuddepeHmanbHbIX ypaBHEHUI ¢ YaCTHBIMU POU3BOAHBIMU.
YpaBHeHUs TUIIEpOOINYECKOT0 M apabOIMUECKOro TUIMA.
JuddepeHnnanbible  ypaBHEHHS €
1. | yacTHBIMM IPOU3BOJHBIMU 2™ OpsIKA 2 2 2 oIpoc
C IByMsI HE3aBHCHMbBIMU NPEMEHHBIMHU.
OpHOpOogHBIE M HEOJHOPOAHBIE

2. 2 2 2 orpoc
b depeHraabHble YpaBHEHUS. 6 P
3amaun, NPUBOJALIME K YPaBHEHUSM

3. ATH, TIPHBOIAI P 4 4 2 orpoc
runepOooJINYECcKOro TUMa.

Mero a3fefIeHUss  TEePEeMEHHBIX.
4. A pasd P 4 4 2 orpoc

MeTtox pacrpocTpaHsIIOIINXCS BOJH.




3agaun, NPUBOIAININE K YPaBHEHHSAM
5. | mapabonnyeckoro  Tuma.  Metonq 2 2 orpoc
pasziesieHus NepeMEHHbIX.
Hmozo no mooynio 1| 14 | 14 8 | KOJUTOKBUYM
Mopnyas 2. YpaBHEeHUs 3JUIMIITUYECKOTO TUIIA. PacipocTpaHeHue Teria B IPOCTPaHCTBE.
VYpaBuenus Jlamnaca.
1 dusnueckue 3amayd, MPUBOIAIINE K 4| 4 onpoc
YPaBHEHUIO LTI THYECKOTO THUIIA.
2. | CpolicTBa rapMOHMYECKUX (QYHKITUH. 4 4 2 onpoc
3. | Teopus noreHmnuana. 5 2 2 2 0T1poC
n Pacnipoctpanenue Teria B 5 9 9 onpoc
OTpaHUYEHHBIX CpeJax.
5 Kpaessie 3a1aun. Kpaesble 3amaun s 5 | 4 9 onpoc
ypaBHeHnus Jlamiaca.
Hmozo no mooyno 2 | 14 | 14 8 KOJUJIOKBHYM
Monayab 3. [ToaroroBka K 9K3aMeHy. 36 9K3aMeH
16
HUTOI0 | 144 | 28 | 28 /3
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4.3. Coaep:xaHue TUCHHUIIMHBI, CTPYKTYPUMPOBAHHOE 10 TeMaM (pa3jejiam).

4.3.1. Coaepxxanme JEKIIUOHHBIX 3aHATHI M0 JTUCUUILIHHE.

Mooyne 1. Kaaccupukanusa auddepeHuHaATIbLHBIX YPaBHEHHMH ¢ YaCTHBIMU
NPON3BOJIHBIMHU. YPaBHEHHS THNEPOOIUIECKOTO U NAPA00INUECKOr0 THIIA.
Huddepenupanbaple  YypaBHEHUST C YaCTHBIMU MPOU3BOAHBIMU 2™ mopsika.

VYpaBHEeHUS ¢ IBYMS HE3aBUCUMBIMU MPEMEHHBIMU. Y PAaBHEHUS C IBYMsI HE3aBUCUMbBIMU

nepemMeHHbIMU. KaHoHMueckass ¢opMa JUHEHHBIX YpPaBHEHUH C TOCTOSHHBIMH

koddurnmenTamu. OTHOPOHBIE U HEOTHOPOHBIC YpaBHEHUS. 3a/1auu, MPUBOISIINE K

YpaBHEHUSIM THUMEPOOIIMYECKOTO THUTA. YPAaBHEHHS IOINEPEUYHBIX KOJICOAaHUN CTPYHBHI.

OHeprusi kojeOanmii cTpyHbl. [locTaHoBKa KpaeBbIX 3amady. Merton paszeneHus

MEePEMEHHBIX [IJIs1 ypaBHEHUS] CBOOOJHBIX KoyieOaHui cTpyHbl. OOIIas cxema MeToaa

paszJiesieHus IepeMEeHHbBIX. MeTo1 pacpOoCTPaHSIONIMXCs BOJH U ypaBHeHue J{anmamoOepa.

dusnueckass uHTepnperanus. Dusnueckue 3amayu, NPUBOMASIIME K YpPaBHCHUSIM
napaboyitueckoro Tuma. Mertoa paszaeneHus nepeMeHHbIX. DOYHKIUS HCTOYHHUKA.

[TocTranoBKa KpaeBbIX 3a7a4.

Mooyns 2. YpaBHeHUsI JJUIMINTHYECKOro Ttuma. PacnmpocrpaneHue Temia B
npocrpancrse. YpasHenus Jlaniaca.
du3nyecKue 3aauu, MPUBOIAIINE K YPABHEHUIO AUNTHYECKOro Tuma. [loctanoBKa
KpaeBbIX 3a4ad. ['apmoHuueckue QpyHKIMU U uX cBoicTBa. @opmyinbl ['puna. Teopus
noteHuuana. OObeMHbIN U JOTapuMUUYECKUI MOTEHIMABL. 3aJa4l AJIEKTPOCTATUKH.
@yHKIMA TeMIepaTypHOro BiMsAHHsA. PacnpocrpaHeHue Ttemia B HEOTPAHUYEHHOM
npoctpancTBe. Meron pasnenenus nepeMeHHbIX. Kpaesbie 3anaun. @opmyna ['ppuna.
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TennoBeie motenuuansl. Kpaesbie 3amaun ans ypaBHenus Jlammaca. Meton QyHKimii
['puna nis 3agaum Jupuxie (TpexMepHblid ciiydait). Meron dyukiuit ['puna niis 3agadu
Jupuxie (IByMepHbIi citydaii). 3anaya Jupuxie 1 kpyra u meton Oypee.

Mooyns 3. Metoa KOHeYHBIX pa3HocTel. CrienuajabHble (PYHKIIUM.

OcHoBHble nOHATUSA. CeTkH U ceTouHble GyHKIMHU. PasHocTHAs 3amaya. Cxembl s
ypaBHEHUN C TOCTOSHHBIMU Ko3(duimeHtamu. PazHOCTHBIE CXEMBbI HJisi ypaBHEHUS
TEIUIONPOBOJAHOCTH. MeTO KOHEUHBIX pa3HocTel st 3anaun Jupuxiie. MHOroMepHbIie
cxembl. umungpuueckue ¢ynknuu. CreneHHble psfbl. PexypeHTHBIE (QOPMYIIBI.
Kpaesbie 3amaum nns ypaBHeHus beccens. Muaterpan @ypee — beccens. IlonmHomBI
Jlexannpa. YpaBuenue Jlexxannpa. CpoiictBa nonuHomoB Jlexxannapa. ['apmoHuyeckue
noyimHOMBI. [TommHOMBI YeObieBa — Dpmuta u YeOnimera — Jlareppa.

4.3.2. Coaep:xaHue JJaOOPATOPHO-NPAKTUYECKUX 3aAHATHI 110 JUCUUIIHHE.

Moayas 1. Knaccugukanus nuddepeHunaibHbIX yPaBHEHHI ¢ YaCTHBIMH
NPOM3BOAHBIMHU. YPABHEHH rHNEPO0JINYECKOro M NapadoJM4ecKoro THIa.
O0bem
HasBanue Tembl Conep:xxaHue TeMbl
B yacax
HuddepeHunanbHble  ypaBHEHHS C  JIByMs
JlubdepeHnmanbupie | HE3aBUCUMBIMUA TI€PEMEHHBIMU. YPABHEHUS CO 2
ypaBHEHUS C | MHOTMMH NTE€PEMEHHBIMHU.
YaCTHBIMU [IpuBenenue JIMHEWHBIX YpaBHEHUI K
IIPOU3BOIHBIMH. KaHOHWYeCKOMy  Buay.  OmHOponmHbBIE U 2
HEOJTHOPOHbIE U] PepeHIraIbHbIe YPABHEHHUS.
dusnyeckue  3a1a4u .
VYpaBHEeHUE MONEPEUYHbIX KOJEOaHUN CTPYHBI.
IPUBOJISIINE K N
ABHCHISIM VYpaBHEeHUE TNPOAOIBHBIX KOJIEOAHUH CTPYHBI. 2
yP VYpaBHeHUsT THUAPOAVMHAMUKHU. ['paHUUYHBIE W
napaboIuIeCcKOTO
HaYyaJIbHbIE YCIIOBUSI.
THUIIA.
VYpaBHenue CcBOOOAHBIX KOJEOAHUN CTPYHBI. 9
Nutepnperanus pemenus. Ctosiurie BOJIHBI.
Mertox  pasiencHus OO6miass mepBasi KpaeBa 3ajaya. 061112(115)[ cxema
ITePEMEHHBIX. METO/la pas3zelieHus nepeMeHHbIXx. Dopmyna
Jlanambepa u ee (Qusnueckas HHTEpIpETaIUs. 2
NurerpanbHoe ypaBHEHUE KOJIeOaHU.
HeonHoponHoe ypaBHeHuE.
duznyeckue 3ajauu,
NPUBOJISIINE K | 3agayda 0 pacnpocTpaHEHUU TeIIa.
YPaBHEHUSIM PacnpocTpanenne Temia B IIPOCTPAHCTBE. 2
napaboJInYEeCcKOro ITocTaHOBKa KpaeBbIX 3a1a4.
THUIIA.




KpaeBbie  3amaun. DyHKIMA  HUCTOYHUKA.
Meton paszaeneHus
HeonHopoaHoe ypaBHEHHE TETUIOTPOBOIHOCTH. 2
TIEPEMEHHBIX IS
. OO6mrast mepBast KpaeBas 3a/1a4a.
ypaBHEHUI T v 5
MapaGoTIIecKoro eMIepaTypHbie BOJHBL. MeTom momoous B
— TEOPHH TEILIONPOBOIHOCTH. O — (pyHKIIUA U ee 2
CBOICTBA.

Mopyab 2. YpaBHeHHS JIIMITHYECKOro Tuna. Pacnpocrpanenne renjia B
NpocTpaHcTBe. YpaBHeHus Jlanjaca.
3agauu, npuBoadmue | JIuHeitHas 3amadya O pacmpoCTpaHEHUW TeIla.

K ypaBHeHu1o | YpaHenue nuddysun. PacnpocTpanenue temna B 2
AIIMIITUYECKOTO TUMA. | mpocTpaHcTBe. [locTaHoBKa 3a71a4.

DopMyIsl I'puna. OcHOBHBIE CBOMCTBaA
["'apmoHnueckue .

TapMOHHYECKUX GbyHKITHA. HuTerpanbHoe 2
byHKIUH.

MPEJCTABIICHE PEIICHUS.
OOBeMHBIE ¥  TOBEPXHOCTHBIH  IMOTCHIIHAJIBI.

Teopus notennuana. | Jlorapudpmuaeckuit [IOTEHIINAIL. CaoiicTBa 2
IIOTEHLIMAJIA IPOCTOTO CJIOSI.
Pacnpocrpanenue PacnpocTpaneHnue Teruia B OrpaHUYEHHBIX Cpeaax.
TeIUIa B | Cxema pazgeneHus nepeMeHHbIX. DyHKUUA 2
IIPOCTPAHCTBE. TEMIEPATYPHOTO BIMSHUS.
DopMyIbl ['puna U1 YpaBHEHUS
Kpaessie 3anaumn. TEIUIONTPOBOHOCTH. OyHKIHA MCTOYHUKA. 2

TermnoBsle NoTeHIHANIBL. PelieHne KpuBou 3a1auu.
YpaBHeHnus Jlamnaca B KpUBOJIMHEWHON CHCTEME

Kpaesbie 3amaum nst

KoopAuHAT. YacTHble pelIEHUs  YpaBHEHUS 2
ypaBHeHus Jlamnnaca.

Jlarmaca. 'apmonndeckue GpyHKIINH.
Merton bynkuuu | @opmynsl Octporpaackoro - [Mayca. DyHkuus
I'pura pgns 3amaum | 'puHa m ee cmoiictBa. HaxoxkneHue QyHKIHH 2
Hupuxie. ['puHa 11 pa3nuyHbIX 33/1a4.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B TeueHne ceMmecTpa CTyAEHTHI NMOCEIIAIOT JIEKIMHU, PELIAIOT 3aJa4yH, YKA3aHHbIC
npernojaBaresieM, K KaKJI0My CeMHHapy. B cemecTpe npoBoasATCS KOHTPOJIbHBIE paOOTHI
(Ha cemuHapax). 3ayeT BBICTABISETCA MOCJE PEIIEHUs BCEX 3a7a4 KOHTPOJIbHBIX padoT,
BBITIOJIHEHUS TOMAIIHUX U CAMOCTOSITENIbHBIX padoT.

IIpn nmpoBeneHUM 3aHATUM HUCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACChI, OCHAICHHBIC
COBPEMEHHOW KOMIIBIOTEPHOM TEXHUKOW. IIpy M3110KEHUU TEOpETUYECKOro Marepuasia
WCIOJIB3YETCsl  JIEKUMOHHBIM  3aJI, OCHAUICHHBIM MYJIbTUMEAMA [POCKIMOHHBIM
000pyI0BaHUEM Y UHTEPAKTUBHOM JIOCKOM.



OOyuaromue ¥ KOHTPOJHUPYIOIIME MOAYJIM BHEAPEHbI B Y4EOHBI MpOIECC U
pasmerieHsl Ha OOpa3oBarenbHOM cepBepe Jlarrocynusepcureta (http://edu.icc.dgu.ru),
K KOTOPBIM CTY/ICHTBI UMEIOT CBOOOHBIN JOCTYII.

JIsi MOATOTOBKM K 3aHATHUSM TakKKe TMOJIOTOBIEH S3JEKTPOHHBIA KypC JEKIHH,
KOTOPBIM B CKOPOM BpeMEHHU pa3mecTAT Ha caute JI'Y. JlaHHBIA 3JIEKTPOHHBIA KypC
Jekuus OyeT cnocoOCTBOBATh MOJTOTOBKE K CAaU€e 3a4eTa.

B pamkax ydyeOHOTrO0 mpoliecca npeayCMOTPEHO MPUTIIAIICHUE 151 YTSHUS JIEKIUN
BEIYIIUX YUYEHBIX U3 IICHTPATBHBIX BY30B U aKaJIEMHYECKUX HHCTUTYTOB Poccum.

6. YueOHO-MeTOAMUYECKOEe oO0ecneyeHHe CAMOCTOSITEJILHOH PadoThI
CTYJACHTOB.

CamocrosiTe/ibHast pad0Ta CTYACHTOB!
- npopaboTka yueOHOro martepuana (1o KOHCIEKTaM JIEKIMH y4eOHON M HaydHOU
JUTEPATYpE) U NMOATOTOBKA JOKJIAJA0B HA CEMUHAPax U MPAKTUUECKUX 3aHATHUSX ;
- HamucaHue pedeparos;
- pabora c TecTaMU U BOIIPOCaMU JJisl CaMOIIPOBEPKU;
- pelIeHre HEKOTOPBIX 3a]1a4 C IPUMEHEHUEM KOMITBIOTEPA.

Pa3aesbl M1 TeMBI A1
CaMOCTOSATEIbHOTO Buabl 1 copep:xkanne caMOCTOSITEILHOM PadoThI
U3YYCHUS

YMeTh onpenenauTs N0 BUAY YpaBHEHUS, K KAKOMY THUITY
oHO oTHocuTcs. Kakue ¢uznueckue 3anayu MOTYT OBITh
OTHECEHBI K Pa3JIMYHbIM TUIIAaM ypaBHEHUH. PaccMoTpeTh

Knaccuduxanus .

cllydyad YpaBHEHHH B YaCTHBIX MPOU3BOAHBIX BTOPOTO
g depeHnranbHbIX

ABHCHI oro | TOPAIKA C IBYMS 1 0oJiee He3aBUCUMBIMH [TEPEMEHHBIMU.

yp YMeTh NpUBOAUTH YpaBHEHUS K KaHOHMYECKOMY BHY.
MopsiIKa B YaCTHBIX . N

PaccMoTpeTh JMHEHHBIE W HEJIMHEWHbIE YpaBHEHMS
MIPOM3BOIHBIX.

MaTeMaTh4ecKod (U3HKH, a TakKe OJHOPOIHBIE U
HEOJHOPOHBIE YPABHEHUS U X MIPUMEPHI.
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YpaBHeHUs
runepOoIMIEcKOro
THUIIA.

Kakne ¢usnueckne 3amadnd TPUBOIAT K YPABHEHHSIM
TUNepOOINUECKOr0 THUIA, KAaKOBa CXEMa HMX pEIICHUS.
YMeTb BBIBECTH YpaBHEHHMsS JIJIsi CBOOOJHBIX KOJieOaHUM
CTpyHbl. Pa3zo0parbcsi B pelleHUH YpaBHEHUS IS
(momepeyHbIX) KOJEOAHUM CTPYHBI HCHONB3YS METOJ
pazneneHusi nepemMeHHbIX. OcBouth MetTon Dypbe
(pa3menenus mnepeMeHHBIX). PaccmoTpers  BOMIpOCHI,
CBS3aHHBIE C METOJOM pACIPOCTPAHSIOMIUXCS BOJH.
YMeTh MHTEpPHpPETUPOBaTh, MOJIYUYEHHBIE MPU PEIICHUU
ypaBHeHus Jlanambepa, pe3ynabTaThl.

YpaBHeHUs
napadboIuYeCKOTO
THUIIA.

Paccmotpers ¢usmueckue 3amgaud, MNPUBOAAIIUE K
ypaBHEHUAM mapabonuueckoro Ttumna. llouemy »sTu
YpaBHEHUS HOCAT HA3BaHHUE «MAPAOOIMYECKUNA THID.
PaccmoTpers  ypaBHEHHMs — TEIUIONIPOBOJAHOCTH U
nuddy3un, yMeTh BBIBOJUTH 3TH yYpaBHeHUs1. Kpome Toro,
HEOOXOJMMOBIIAJIETh ~ TEXHUKOW  pEHIeHUs  TaKuxX
YPaBHEHUM KCIOJIB3Ysl METOJ Pa3JACiICHUS NEPEMEHHBIX.
YMeTb chopMyIUpOBaTh MOCTAHOBKY KPAEBbIX 3aja4 JIJIs
ypaBHEHUM apaboIMYecKOro THIA.

YpaBHeHus
AJUTUIITUYECKOTO
THUIA.

[IpuBOINTH PUMEPHI 3344, IPUBOASIINX K YPABHEHUSIM
AIUIMOTUYECKOTO THUIIA W 3HAaTh CMBICH IOCTAaHOBKHU
KpaeBbIX 3aJad. 3HaTh, YTO 3HAYUT TapMOHUYECKas
byHKIMS, W  KaKUM  YCIOBUSAM  OHa  JIOJDKHA
YAOBJIETBOPSTH. BcnomuuTh 0 dbopmynax
Octporpanckoro — l'aycca u Ha UX OCHOBE MOJYYHUTh

dbopmyny ['puna. [lokazaTs Ha mpumMepe, 4TO QPYHKIUS %

ABJISICTCS.  rapMoHHU4Yeckou. PaccMmorpers  Teoputo
MOTEHIIMAJIa U 3aJ1a4U DJIEKTPOCTATUKMU.

Pacmipoctpanenue
Teria
IIPOCTPAHCTBE.

PaccmoTpeTh (pyHKIMIO TeMIIepaTypHOTO BIUSHUSA, KaK B
HEOTPAaHUYEHHOM, TaK U B OTPAHUYEHHOM IIPOCTPAHCTBAX.
YMeTb ucnonb3zoBathk Gopmyny ['puHa ans ypaBHEHUS
TEIJIONPOBOJHOCTA HA  TpakTuke. PazoOparbcs B
BOIIPOCAX  METOJOB  PEUIEHHMS  KpaeBbIX  3aaad
TEIUIONPOBOJAHOCTA M TEIUIOBOIO MNOTEHUHAaNa. YMETh
CTaBUTh 3aJ1a4y U C HAUAIbHBIMH YCJIOBUSIMHU.
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PaccMmoTpeTs KpaeBble 3a1auu s ypaBHeHus Jlamnaca u
meton ¢ynkiuit ['puna ans 3agaum Jupuxie, kak B
VYpaBaenue Jlamaca | TpexMepHOM, TaKk U B ABYMEPHOM citydasx. Mcnosib30BaTh
u 3ana4da upuxie. meron Oypre mi pemenns 3anaun Jupuxie ypaBHeHUsS
Jlarmutaca. PaccMoTpers pasiinuHbIE BApUAHTHI 3aJa4M
Hwupuxne nua ypasHenus Jlannaca.

OCHOBHBIE MOHATHS METOJAa KOHEYHBIX pPAa3HOCTEN H
PA3HOCTHBIE CXEMBI JUIl YPAaBHEHHUs TEILUIONPOBOJHOCTH.
JIByXCHOVHBIE U TPECIOMHBIE CXEMBbl. METOI MPOrOHKH.
PazoOparbcss B MeTOAE€ KOHEYHBIX pa3HOCTEH s
pemienus 3agaun [upuxiue. PaccmMorpers MHOrOMEpHBbIE
CXEMBl. 3HaThb METOJBl PELICHHUSI CHCTEM Pa3HOCTHBIX
YpPaBHEHUM.

Meron KOHEYHBIX
pa3HOCTEU 51
Pa3HOCTHBIE METOBI
pelnieHns 3aad.

Pazo0paThcst B 00111eM ypaBHEHUH TEOPUU CHEIUATBHBIX
dbyHkuumii. PaccMoTpeTh HUIMHAPUYECKUE U CPepUuecKue

CnenuanpHbie ¢ynkunn. PaccMoTpeTh KpaeBble 3aauu 111 YpaBHEHUS
GyHKUIMN u | beccens, a taxxe pynkunn Xankens u Heitmana. 3Hath
ITOJTMHOMBI. BO3HUMKHOBEHHUE MOJIMHOMOB Jlexkanapa u CBOMCTBA ITHUX

NOJMHOMOB. MIMETh UeTKHe MpecTaBICHHs O TOJTMHOMAX
YeObimena — Dpmurta u YeObimena — Jlarepa.

Pe3ynbTaThl caMOCTOSITENLHONM paOOThl YUUTHIBAIOTCA MPU aTTecTaluu OakaliaBpa
(3auer). [Ipu 5TOM MPOBOAATCSA: TECTUPOBAHUE, OMPOC HA MPAKTUUECKUX 3aAHATUSIX,
3aCIyIIMBAIOTCS JOKJIAAbl, TPOBEPKA KOHTPOIBHBIX PabOT U T.J.

/. ®OH/ OIIEHOYHBIX CPEIACTB /Js1 NPOBelAeHHs] TEeKYyIIero KOHTPOJIs
yCIIeBaeMOCTH, MPOMEKYTOYHON aTTeCTAllMU MO0 MTOraM OCBOCHUA
TUCHUILIAHBI.

7.1. TumnoBble KOHTPOJbLHBIE 32aAHUS

71.1.1. Ilepeuenv npumepuvix KOHMPOIAbHBIX GONPOCOE U  3A0AHUIL ons
CAMOCMOAM EbHOU PADOMbL.

[To kakOMy MPUHIKITY TOJPA3JEAIOTCS YPaBHEHUSI MaTEeMaTU4eCKON Pu3nKu?
JIns 4ero Hy»KHO NMPUBOJINTH YPABHEHHS K KAHOHHYECKOMY BUY?

Kakue ypaBHEeHHS Ha3bIBaIOTCS KBA3WJIMHEUHBIMU?

Kakoii Bug umeeT ypaBHeHUE K0yeOaHUM CTPYHBI?

Kak BBIBOJSTCS ypaBHEHUS 3JIEKTPUUECKUX KoeOaHui B MpoBoAax”?

UYro Takoe tenerpadHoe ypaBHEeHUE?

ook wnE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.

I yero Hy»XHbl TPaHWYHbIE U HAYaJbHBIC YCIIOBUS IPU PELICHUN YPAaBHEHUM
MaTeMaTHu4ecKo pu3nku?

Kaxkoii Bug umeet popmyna Jamambepa?

UTO 3HAYUT «YCTOMYUBOCTHY PELICHUS?

B dem 3akntouaercss METOJ pa3eiiCHUs] IEPEMEHHBIX ?

UTo 03HAYaeT «CTOSYNE BOJIHBID»?

Kak dhopmynupyercs kpaeBas 3a7a4a Ha COOCTBEHHbIC 3HAUCHHUSI ?

Yro 03HayaeT «yaapHasi BOJIHA»?

Kakoil Bug umeeT ypaBHEHUE TEIIONPOBOAHOCTH?

Kakoe ypaBHEHHE OMHUCHIBAET PACIIPOCTPAHEHHE TEILIA B IPOCTPAHCTBE?

Yro takoe kodpPunment quddyzun?

Kak ¢popmynupyercs kpaeBas 3a7ava 1Jis ypaBHEHUN Mapad0JINYeCcKoro Tuma?
Yro o3HayaeT PyHKIUSA UCTOUHHUKA?

Kakoli Bua y HEOJHOPOJHOTO YPaBHEHHUS TEMIONPOBOIHOCTH?

JlaTth onpenenenue 6 — QyHKIUU.

UYT0 03HaYaeT CTallMOHAPHOE TEIUIOBOE NOJIE?

Kakue ¢pusnyeckue 3agaun npuBoJAT K ypaBHeHuto Jlarmnaca?

Kaxkoii Bua umeet ypaBHeHue Jlannaca B chepuueckux KoopAauHaTax?

Yrto Takoe rapmoHudeckasi QyHKIUsI?

Kakumu oCHOBHBIMU CBOMCTBaMU 00/1a1al0T rapMOHUYECKUe PyHKIIUN?
Kakoii Bug umeet ¢popmyna ['puna?

Jns gero nyxHa @yHkuus ['prHa u kakou ee BUa?

Kax dhopmynupyercs 3agava Jupuxie nist ypaHeHus Jlarmnaca?

B uem 3akmrouaerca Meron ¢ynkuuu ['punHa mis 3anauu Jupuxie?

B uem 3akntouaercs meron @ypowe 11 ypaBHeHnus Jlamnaca?

Kax chopmynupoBats 3amgauy Aupuxie ans kpyra?

KakuMu oCHOBHBIMU CBOMCTBaMH 00J1a1aeT PYHKIIMS UCTOYHUKA?

Urto Takoe morapuMUUECKUd MOTEHIUAT?

Kakum ypaBHEHHEM MOXKHO OMUCATh PACIpPOCTPAHEHUE BOJH B MPOCTPAHCTBE?
Kaxkoii Bug umeet popmyna [lyaccona?

Kakune 3a1aun NpuBOAAT K YPaBHEHUIO SJLIMIITHYECKOTO TUIA?

B 4em 3akitouaeTcs MeToJ KOHEYHBIX Pa3HOCTEH?

YTo Takoe «CETKa» M «CETOUYHbIE PYHKIUN»?

Kak popmynupyercs pasHocTHas 3a1a4ya’?

KakoBa pa3HocTHas cxema Jyisi ypaBHEHHS ¢ TTIOCTOSSHHBIMU KOd(puiineHTamu?
B dem 3akntouaercs METOJ TPOTOHKU?

B dem 3akitouaercs METOJ] KOHEUHBIX Pa3HOCTEH AJisl penieHus 3aaaun Jupuxiie?
Kaxoit umeeT By o011ee ypaBHEHNE TEOPHUH CTICTTHATBHBIX (HYHKITHI?

UTto Takoe coOCTBEHHAs! QYHKIIUS U COOCTBEHHOE 3HAUYCHHE OorepaTopa?
Kaxoit Buj nmeeT ypaBHEeHUE ITUIMHAPUISCKUX (PYHKITUN?

Ypasuenue beccens u kpaeBble 3a4a4u IS HETO.
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47.
48.
49.
50.
51,
52,
53.
54,
55.

7.1.2.

OCoNoORWNE

17.
18.
19.
20.
21,
22,
23.
24,

3anucath BIpakeHUs i pyHkunu XaHkens 1-ro u 2-ro nopsaka.
Kaxkoii Bug uMeroT nMinHapruieckrue GyHKIIMM MHUMOTO apryMeHTa?
Kakumu cBoiictBamu 006J1a1aeT ramma-(QyHKIUs ?

B cBs3u ¢ yeM ObuIM BBeieHBI chepruueckrie PyHKINM?

Kakoit Bug umeror noauHomsl Jlexanapa?

Kakumu cosiictBamu 00J1aat0T noauHombl Jlexanapa?

Kakum crioco6om BeIBOATCS cepudeckue GyHKITUNU7

Kaxko#i B UMEIOT MOJIMHOMBI 3pMHUTA?

Kaxkoii Bua umeroT nonrHombl YeOrbimmesa-Jlareppa?

Ilepeuens sonpocos K 3auemy.

Knaccudukanus ypaBHeHUH B 4aCTHBIX IPOU3BOIHBIX 2-TO TIOPSIKA.
JIuHeiiHble ¥ HETMHENHBIE YPaBHEHUS MaTEMAaTUYECKON (DU3UKU.
[IpuBenenue auddepeHnnaibHbIX YpaBHEHUH K KAHOHUYECKOMY BUAY.
VYpaBHEeHHE ONEPEUHBIX KOJIEOaHUN CTPYHBI.

DnexTpuyecKre KouedaHus B IPOBOJIaX.

Tenerpadnoe ypaBHeHue.

HavanbHble 1 KOHEUHBIE YCIIOBUSL.

Pusnyeckass UHTEPIPETALUA 3ByKOBBIX BOJIH.

Meton pa3nenenus nepeMeHHbIX. O01Ias cxema.

. YpaBHEHUE TEIIIONPOBOIHOCTH.

. YpaBHenue qudpdysuu.

. OyHKIMS HCTOYHUKA.

. O-QyHKIHS U ee BOWCTBA.

. YpaBuenue Jlarmiaca B 1eKapTOBBIX U C(hepuUECKUX KOOPIUHATAX.

. Ouznueckue 3a1aum, IPUBOISIINE K YpaBHEHUIO Jlamuiaca.

. HeoOxonumble ycrnoBuss rapMOHUYHOCTH (yHKIMH. CBOICTBAa TrapMOHUYECKUX

GYHKITUH.

®opmyna ['puna.

Oynkuums [ 'puHa.

Meroa pyukuuii 'puna nns 3apaum Jupuxie.

Meron @ypbe niia ypaBHeHus Jlamnaca.

Pacnipoctpanenune BOJH B TPOCTPAHCTBE.

OObeMHBII U JOorapu(PMUYECKUIA TOTEHIIUATBI.

PusnuecKkue 3a1a4u, IPUBOAAIINE K YPABHEHUIO SJUIMITHYECKOTO THIIA.
@yHKIMS UCTOYHUKA U €€ OCHOBHBIE CBOMCTBA.
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7.1.3. Ilpumepuvie KOHMPOJIbHbBIE MECHIbl 011 MEKYUWEe20 U UMO0206020 KOHMPOJis
HO020MOBICHHOCMU CHIYOCHI 08 HO KYDPCY.

1. Onpenenuts NOPSAOK YPAaBHEHHUS: uxufy —-2xy =0

1) mepBeIit, 2)BTOpO#i, 3) TpeTHii, 4) HYJICBOA.

2. OnpenenuTs THII yPaBHEHHS: U, +2U, +U, +U, +U, +2U+ X’y =0

1) mapaboauvecKui,
2) TUTIEpOOTNIECKHIA,
3) PIUTUNTHYECKHUH,
4) cMelIaHHbIH.

3. Onpenenuts Tun ypauenus: 2U,, —2u,, +2u, +4u,, +5u,, —xu, + yu, =0

1) runepbonnyeckumii,
2) mapabonyYeCcKui,
3) SIIUOTHYECKUM.

4. OnpenenuTh THII CHCTEMBI ypaBHenuid: 2U, +3u, —3v, +U =0

Yrto o3HaUYaAET aJIUTUBHAS TCPMOAMHAMUYCCKAS BETMYHNHA.
1) napabonauueckuid,
2) runepOoINYECKUid,
3) SITUNITUYECKU .

5. IIpuBecTn K KAHOHWYECKOMY BUIy ypaBHeHue: U, +2U, +5u,, —32u=0
1) Ve +u,, —8v=0, &=x-y, n=2X,
2) Vg +U,, —8v=0, &=Xx+Yy, n=-2X,
3) Ve U, —4v=0, S=Xx-y, n=2X,

6. Haiitu BeIpaxxenue omepatopa Jlammaca B cdepuuecknx B HUIMHAPUYECKUAX
KOOpJMHATAX:

2
yau=2(i 2, 120
ror\_ or r° op
2
R Ly T
reor or ) resinf o6 060 ) r-sin“@ op

15



r
2 2

pau=12(; ), 10 2
ror r-odep° oz

2
9 a0 L (g Lg%,
r’sin@ o6 00 0p®’

or

7 OCHOBHOC HCPABCHCTBO TCPMOJUHAMUKHN 3aIIMUCBIBACTCA B BUAC!
1) TdS>dE+) Ada, 2) TAS<dE + > A da;, 3) Q>dE+A
i i

8. HmMeer MecTO COOTHOIICHHE MCKIOY IIPOU3BOAHBIMH TCPMOINMHAMHYCCKHUX
BCINYHH.

2()-(5) 2(3) -2, (B -5 2 (),
oT ), \oT )q oP ). \as ), oP ), \aT), ov ). \aT ),
9. M0>XHO HaIKCAaTh, YTO:

v (53 2(F) AR 9(F)(E)
oT oP ). oT ), \oP oT ), \aS ),
o) (5). 9(%)-(2)
oT oV ); T J)p oV .
10. YpaBuenue ['u66ca-I'enpMronbIia 1t SHEPTUU UMEET BU/T;
1) E=F- T(GF] 2) E=F + T(aFj 3) E=F - (GFJ 4) E=F + (GFJ :
aT ), T ), T ), T ),
5 E=F- (6Pj :
aT )y
11. Mo>XHO OKa3aTh, 4TO:
oP oC 0°P oC o0°P
1 =T| — V=T =
)(avj (aij’ 2)(av l (aTZ]V’ 3)(av j oT?’
2 2
4)[ Vj 19V 5)(8CVJ=T8F2).
ov ). aT ov ). ot
12. Omnpenenuth ypaBHeHUE aanabdbaTsl Jyisi ra3a Ban-nep-Baanbca

1) (V- b)exp[—?J const, 2) (V-b) exp(—]‘i—Vchonst,

0

3) (v-b) exp(— TEJ =const, 4) (V—b)*exp(~C, )dT =const,

T
exp( IC—VJ =const,
.l
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13. YcnoBus paBHOBecHs! IBYX(ha3HOW OJHOKOMITOHEHTHON CHCTEMBI 3aITUCHIBACTCS
B BUJIE:
1) $=S'+S", 2) s, =S,, 3) T,=T,, 4) P, =P,, 1,(P,T)=14,(P,T)

14. Marpuna ycTOMYMBOCTH PaBHOBECUSI UMEET BHI:

AT AS AT AP AT AS
1) >0, 2) >0, 3) , 4)
AV AP AV AS AV AP

AT AP
AS AV

AS AT‘

' 9) ‘AE AP|”

Sty
oT? o

15. MoHO HamMcaTh COOTHOIIIEHHUE.

[ Lo o g[2V) gy (L] o[O3
op ) lar?), op ). \aT?), )

2) aCy) _ (o 5) <) _LfO°P
op ) \aT?), op ) \ar?),

16. Ypasuenue Knaneitpona-Kmnaysuyca nmeet Bua:

1)dP S, -5, 2)d_P=82—Sl g) P_%-9 g, dP_ 18-
P2—P1’ dT Vv, -V, dT s,-S,’ ’dT  S,-S,°
dP _135.=5;
aT 4, -84

17. PaGota Ha enuHuUIly oObeMa H3OTPOMHOTO MAarHeTHWKa, COBepllaeMasi IMpu
W3MEHEHUU B HEM MHIYKIIHUH T0JIsI, paBHA:
1 (= = 1 (= - 1 (=
1) sA=——(HdB), 2) oA=—(BdH), 3) oA=-—(HdB),
)= L) 2 a- @) 3 a-- L)

4) 5A:—i(l§dﬁ), 5) oA = (Bdi).

18. XuMHudecKkuii MOTEHIIUA 4 MOXHO OMPEACITUTh KaK:

oE oE oE oE oE
1) u=|— 2) pu=|— 3) u=|— 4) u=|— 5 u=|—
) # (aij,s ) # (aNjV,T ) # (aNl,v ) # (aNJP,S ) # (aNl,T

19. XUMUYECKHUH ITOTEHIIMAT OTO €CTh:

1) sHeprusi, NPUXOAIAs HA SAUHUIY 00bEMa CUCTEMBI.

2) TepMOJIWHAMHYCCKUHN MOTEHIUAI, IPUXOISAIIASACS HA OJHY YaCTHUILy CUCTEMBI U3
OJIMHAKOBBIX YaCTHII.

3) sHeprusi, OTHECEHHAs K OJHOM YaCTHIIC JTF0OO0H CHCTEMBI.

4) BHYTpEHHSISI SHEpPIHsl, OTHECEHHAsI K YaCTUI[AM CUCTEMBI.

5) TepMoIMHAMHYECKUH MOTSHIIMAJ, OTHECEHHBIN KO BCEH CUCTEME.
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20. Ilonx da3oBbIM nEpexoa0M 2 pojia Mbl IOHUMAEM:

1) mepexom, MpU KOTOPOM CKaYKOOOpa3HO M3MEHSETCS TeIJIOEMKOCTh  CUCTEMBI,
a K03(pPUIMEHT TEMJIOBOTO PaCIIUPEHUS HET.

2) mepexoia, MpH KOTOPOM CKadKoOOpa3HO HM3MEHSETCS TEPBBIE MPOM3BOJHBIC
TEPMOJIMHAMHUYECKOTO TIOTEHIIHATIA.

3) mepexo, Mpu KOTOPOM CKa4yK000pa3HO U3MEHSETCS KaK MEPBbIC, TAaK U BTOPBIC
MIPOU3BO/IHBIE TEPMOIUHAMUYECKOTO TOTEHIIMAIA.

4) mepexo, Mpu KOTOPOM CKaYKOOOPa3HO U3MEHSIETCS 00bEM CHCTEMBI.

5) mepexon, MpU KOTOPOM CKAa4KOOOpa3HO HM3MEHSETCS KaK JHTPOIUS, TaK U
o0BeMm.

21.  Tlox ¢da3oBbIM mepexoaoM | posia MOHUMAETCH.

1) mepexo U3 KUAKOTO COCTOSIHUS B Ta3000pa3HOE MIPH TEMIIEPaType  KUTICHHUS.

2) Tepexo]] U3 TBEPJOr0 COCTOSHUS B KHKOE MTPH TOUYKE I1IABICHHS.

3) mepexoj, mpu KOTOPOM CKaYKOOOpa3HO U3MEHSIECTCS SHTPOIIHS CUCTEMBI.

4) mepexoll, IpH KOTOPOM CKA4YKOOOPa3HO H3MEHSIOTCS TEpPBbIC IPOHM3BOIHBIC
TEPMOJUHAMUYECKOTO moTeHIana O.

5) mepexoj, mpH KOTOPOM CKAa4YKOOOpPA3HO HM3MEHSIOTCS BTOPBIE MPOU3BOIHBIC
SHTPOIUU CUCTEMBI.

22.  Tlonb3ysch cBoiicTBamMu SIKOOMAHOB MOYKHO MOJTYYUTh

s o(E () 252, 25 S 9
ov ). \es ), v ). ¢, \av /. v ). C.lav ),

&) al)

v ), ¢, v ),

23. Moaynb ynpyrocT onpenessieTcs Kak:

1)K:£, 2)K=—@, 3)K=—vf, 4)K=ﬁ, 5)K:—ﬂ.
Y oV oV oP oP

24. YpaBHeHHe IIEPBOro Havyaga TEPMOINHAMUKH 3aIMCHIBACTCS B BHJIE:
1) Q=U+A,2) QR=U+A,3) Q=dU+dA,4) Q=dU+A,5) Q=dU-A

25. Beruucnuth C, —C, ais raza Ban-nep-Baanbca

1) RZ =, 2) R -, 3) R ~RTV?®, 4) %, 5)
1-2a(V —b*)\RTV 1-2a(V —b) 2a(V —b) 1-2a(V —b)
RTV ®

2a(V —h)* "

26. KaxoBa cBsi3b Mexay Q u F ?
1) Q=F+PV, 2) Q=F-PV,3) Q=F+N,4) Q=F—N,
5) Q=F+TS.
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27. bonbIIol TepMOAMHAMUYECKUM MMOTEHIINAI SBIIAETCS (yHKIIMEH TEpEeMEHHBIX.
) T,Pu ,2)TV,N,3) TV, 1, 4 T,S,u, 5) T,S,N.

28. TlokazaTh, 4TO B cucTeMe ¢ S =const u P =const paBHOBECHE HACTYIIAECT:
1) mpu muammyme H, 2) mpu makcumyme H, 3) mpu munumyme E, 4) mpu
Makcumyme E, 5) mpu Mmunumyme O.

29. DnemeHTapHas paboTa Ha eIMHUIY OObEeMa AUAJIEKTPHUKA, COBEpIIaeMas Mmpu
JBU>KEHUU 3apsiIOB, CO3JAOIINX B HEM IOJIE, PAaBHO

1) A= (B,dE), 2) A=——(E,dB), 3) A= (E+D),
4 A 4r

4) A= (E,dB), 5) sA=—— (E+D).
A Az

30. DHTpONHUS CUCTEMBI SBISETCS:
1) pyHKIMI COCTOSIHUSI CUCTEMBI,
2) ¢yHkuui mpoiecca ,
3) XapaKTepUCTHKA PAaBHOBECHS CHCTEMBI,
4) onpeniensieT yCTOMUNBOE paBHOBECUE CUCTEMBI,
5) onpenensT COCTOSHUE CUCTEMBI.

7.2. Meroanueckue MaTepuajbl, ONpeesiiOle NPOUEAYPY OleHMBAHUSA
3HAHNH, yMEHH i, HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePHU3YIOIIUX

3Tanbl (OPMUPOBAHUA KOMIIETEHIIM M.

O6HIHI>1 pPE3yJIbTAaT BLIBOAUTCA KaK HWHTCrpajibHass OLCHKA, CKIaJblBaromias Hn3

TEKYIIETo KOHTPOJIA - S0% 1 MpoMeKyTOUYHOTO KOHTPOJIs - 50%.
Tekymuii KOHTPOJIb M0 AUCUUILINHE BKIIOYAECT:

Jlexuun
® IIOCCIICHHE 3aHATHHU — 10 6ayuoB,
® AKTHBHOE y4acTHE Ha JIEKLHUAX — 15 6annos,
® YCTHBIN ONPOC, TECTUPOBAHUE, KOJUIOKBUYM — 60 6amos,
e 1 Jp. (IOKIaabl, pedepartsl) — 15 6amnnos.
[IpakTnueckue 3aHATUA
® [IOCCIICHME 3aHITHH — 10 6amos,
® AKTHBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUAX — 15 6annos,
®  BBINOJHEHUE JOMAIIHUX pabOT — 15 6annos,
®  BBINOJHEHUE CAMOCTOSITENIbHBIX padoT — 20 6amnnos,
® BBINOJHEHUE KOHTPOJIBHBIX paboT — 40 6annos.
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[IpoMexyTOUHBIN KOHTPOJIb IO JUCIUIIJIMHE BKIIOYAECT:

® YCTHBIN OIPOC — 60 G6anos,
® MMUCHbMEHHAs KOHTPOJbHas paboTa — 30 Ganos,
® TECTUPOBaHHUE — 10 Gamnos.

8. IlepeyeHb OCHOBHOI U IONOJHUTEJIbHON Y4eOHOM JTUTEPATYPHI,

HBOﬁXOI{HMOﬁ AJIA OCBOCHUSA JUCHUIIJIMHBI.

@) OCHO6HasA IumMepamypa:

1. Anomnonckuit C.M. DneKTpOMarHUTHbIE TOJII TEXHUYECKOTO 000PYIO0BaHUS.

Tom I. Meroabl maTemaTudeckoi (PU3MKH M MX UCIOJIb30BaHUE MPHU pacyeTax
ANIEKTPOMATHUTHBIX TMoJdeH [DnekTpoHHbI pecypc| : monorpadguss / C.M.
ATIOTOHCKHHA. — DIIEKTPOH. TEKCTOBBIC AaHHBIe. — M. : Pycaiinc, 2016. — 280
C. — 978-5-4365-0733-0. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/61685.html

JlopoxoBa M.A. Metoasl MaremaTudeckol (GU3UKH [DIEKTPOHHBIA pecypc] :
yueOHoe mocoome / M.A. JlopoxoBa. — DNEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB: Hayunas kaura, 2012. — 127 ¢. — 2227-8397. — Pexum nmoctyma:
http://www.iprbookshop.ru/8206.html

Mertoabsl MaTemMaTudecKor (U3UKH [DIEKTPOHHBIN pecypc] : yueOHoe mocooue /

IO.B. I'punsieB [u ap.]. — DJNEKTPOH. TEKCTOBbIE JaHHbIE. — ToMmck: Tomckui
roCyJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PaAUOICKTPOHUKH, DJIb
KontenT, 2012. — 148 c. — 978-5-4332-0055-5. — Pexum pgoctymna:

http://www.iprbookshop.ru/13862.html

Bbytko S.A. DneMeHThl (PyHKIIMOHAIBHOTO aHAJIN3a U METOJIbl MAaTeMaTHYECKOM
dbusuku. Yacte 1 [DnexTpoHHBIN pecypc] : yuebHoe nocodue / A.A. bytko. —
OJIEKTPOH. TEKCTOBbIE JaHHble. — M. : MOCKOBCKMH TOCYJIapCTBEHHBIN
TeXHUYeCKui yHuBepcureT umenu H.D. baymana, 2011. — 68 ¢. — 2227-8397.
— Pexum noctyna: http://www.iprbookshop.ru/31331.html

0) OononHumenvHan TuUmMepamypa:

1.

2.

Ky6o P.Cratuctuueckass wmexanuka. COBpeMEHHBIH Kypc ¢ 3ajadamMu |
pewenusimu. M3a-Bo: KomKnura. 2007 r.

KBacuukoB U.A.Tepmogmnamuka u cratuctudeckas Qusuka. Tom 3: Teopus
HEepaBHOBECHBIX cucTeM. U3n-Bo: Dauropuan YPCC. 2011r.

KBacuukoB U.A.Tepmonunamuka u cratuctudeckas (usuka.Tom 4: KBantoBas
cratuctuka. M3n-so: KomKnura. 2010 r

Pymep 10. b., PeiBkun M. III. Tepmogmnamuka, cTraTucTudeckas (usmka u
kuHetnka.M3n-so HI'Y,Cu6.ynuB.u3a-so, 2001. - 608 c.
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9.

Kapasaes I'. @.,. I'epacumoB B. B. OCHOBBI TEpMOJIUHAMUKH U CTATUCTUYECKOM
dbu3uku B 3aauax ¢ pemeHueM. U3a-o: denukc. 2012 r.

Bapukam B.M., bosicyn A.U., AkcenoB B.B. COopHUK 33/1a4 110 CTaTUCTUYECKON
¢busuke. U3n-Bo: Equropuan YPCC. 2011 r.

bazapos WN.I1, I'eBopksin O.B., Hukonaes [1.H. 3agaun no tepMoauHaMuke U CTart.
busuke , M.: u3a. « Beicmas mkomnay, 1997

['magkoB C. O. COOpHUK 337124 IO TEOPETUUECKON U MaTeMaTtuueckon gpusuke U3 -
Bo: DUBMATIIUT. 2010 r.

KBacuukoB U.A. Tepmoaunamuka u cratuctuueckas ¢usuka. Tom 1. Teopus
paBHOBecHBIX cucTeM. Tepmoaunamuka T 1. U3a-Bo: JIuGpokom. 2012 r.

10.KBacuukoB U.A.Tepmoannamuka u crtaructudeckas ¢usuka. Tom 2. Teopus

paBHOBecHBIX cucTeM. Ctatuctuyeckas ¢usuka.l3n-so: Dnuropuan YPCC. 2010
r

11.bazapoB N.IT Tepmomunamuka. U3a-so: Jlane. 2010 r.
12.JTanpay JI.JI., JIudmmi E. M. Ctatuctuueckas pusuka 4.1 M.: dusmariut, 2010

I.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«HTEpHET», HEOOXOAMMBIX JIJIS OCBOEHMSI AU CIIUTIIMHBI.

3BC IPRbooks: http://www.iprbookshop.ru/

Jluuensuonnsit goroop Ne 2693/17ot 02.10.2017r. o6 okazaHuUM YCIyr IO
npegocTaBiaeHuto nocryna. Jloctyn omxkpoim ¢ ¢ 02.10.2017 2. 0o 02.10.2018 no
noonucke( docmyn 6yoem npooiiet)

DNeKTPOHHO-OMOIMOTEYHAsT CUCTema «YHHUBEPCUTETCKass OMOIMOTEKa OHJIAHH»
www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 1. 00 oka3aHuH
WHOOPMAITMOHHBIX YCIYT.(IOCTYyN MpoJieH 10 ceHTsops 2019 rona).

Moodle [DnekrponHbIiipecypc]: cucTemMa BUPTyalibHOrO 00yueHHeM: [0a3a
naHHbIX | / Jlar. roc. yH-T. - Maxaukana, r. - Jloctymn u3 cetu AI'Y uinu, ocie
pEruCTpalliy U3 CETH YH-Ta, U3 JIIOOOW TOYKH, UMEIOIIEH TOCTYN B MHTEPHET. -
URL.: http://moodle.dgu.ru/ (nata oopamenus: 22.03.2018).

Jloctym K DJIeKTpOHHOM OmOnvorekn Ha  http://elibrary.ru  ocHoBanum
nuieH3noHHoro cornamenus mexay @I'bOY BIIO AI'Y u «O00» «Hayunas
OnektpoHHass Oubimoreka» ot 15.10.2003. (Pa3 B 5 ner oOHOBisieTCs
JUIEH3UOHHOE COIJIAIICHUE)
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7.

8.

9.

HamumonanbHast ~ snexTpoHHass ~ OubOnmoteka  https:/H36.pd/.  JoroBop
Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JloroBop nelcTByeT B TeueHUHU 1 roma
C MOMECHTA €T0 MOJIMTUCAHHUSI.

denepanbubiii moptan «Poccuiickoe obpasoBanue» http://www.edu.ru/ (eauHoe
OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam).

denepanpHoe xpanwiuine «EauHas kosuteknus IUQPPOBBIX 00pa30BaTEIbHBIX
pecypcoBy» http://school-collection.edu.ru/

Poccuiickuit mopran «OTkpeiToro odpazoanus» http://www.openet.edu.ru

CaiiT oOpa3oBarenbHbIX pecypco JlarrocynuBepcutera http://edu.icc.dgu.ru

10.ndpopmanmonHble  pecypchl HaydHOM Oubmmortexku JlarrocyHuBepcuTeTa

http://elib.dgu.ru (moctym depe3 mnardpopmy HayuHoli 31eKTpOHHON OHOTHMOTEKH
elibrary.ru).

11.®enepanbHbIid HEHTP 00pa30BaTEIHLHOTO 3aKOHOAATEIbCTBA hitp://www.lexed.ru

12. http://www.phys.msu.ru/rus/library/resources-online/ - snekTpoHHbIC yueOHBIC
TI0COOWSI, M3IaHHBIC TIperoiaBaTelsiMu Gusndeckoro daxyinprera MI'Y.

13. http://www.phys.spbu.ru/library/ - snekTpoHHbIe y4eOHBIC MOCOOUsS, U3TAHHBIC
npernogaBaTensiMu  ¢usuueckoro  ¢akynprera  Cankr-IletepOyprekoro

10.

IOCYHUBCPCHUTCTA.

MeToanueckne yka3aHusi sl OOy4YAKOIIUXCH IO OCBOCHHUIO

AUCIHUIIJIMHDBI.

HepequL y‘le6H0-MCTOI[I/I‘IeCKI/IX MaTcpurualioB, NPCaAOCTABIACMBIX CTYJACHTAM BO

BpEMsI 3aHATUN:

- pabouue TeTpajau CTyJEHTOB;

- HarJIsIOHBIE TOCOOUS;

- CJIOBapb TEPMHUHOB,

- T€3UCHI JICKIUH,

- pa3AaTOYHbIA MaTEPHUal 10 TEMATUKE JICKIIHH.

OnTUMalIbHBIM ITyTEM OCBOEHUS TUCLUIUIMHBI SBJISETCS MOCEUICHUE BCEX JIEKIUI U
CEMHHApOB, BBINOJHEHUE MpEjlaraéMbIX 3aJaHUi B BHJE 3a7a4, TECTOB M YCTHBIX
BOIIPOCOB.

Ha nexuusx pekoMeHayeTcs 1esTeNbHOCTh CTYIeHTa B POPME aKTUBHOTO CITYIIAHHUS,
T.€. MPEANOJIAracTCsl BO3MOKHOCTb 33/1aBATh BOIIPOCHI HA YTOUHEHHE TOHUMAHUS TEMBI U
PEKOMEHIYETCSI KOHCIIEKTUPOBAHUE JIEKIMU. Ha ceMUHapCKuX 3aHATUSAX AESITEIBHOCTD
CTYIEHTa 3aKJYaeTcss B AaKTUBHOM OOCYKIEHUHM 3aJady, PEIICHHBbIX JIPYTUMH
CTYJIEHTaMH, PEIICHUH 33]1a4 CAMOCTOSTEIbHO, BBIITOJIHEHUU KOHTPOJIBHBIX 3afaHuil. B
Clly4ae, €CJIHM CTYIEHTOM MPOITYIIEHO JIEKHOHHOE WIIM CEMUHAPCKOE 3aHATUE, OH MOXKET
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OCBOUTH IPOMNYIICHHYK) TEMY CAaMOCTOSITEIbHO C ONOpPOM Ha IUIAH 3aHATHS,
PEKOMEHYEMYIO JIMTEPATYPY U KOHCYJIbTATUBHBIE PEKOMEHALIUN IIPETI01aBaTENS.

B nenom pexkomMeHIyeTcs peryjisipHO IOCEIATh 3aHATHS W BBINOJHATH TEKYIIUE
3aJJaHusl, YTO 00ECTIEUUT JOCTATOUYHBIN YPOBEHb TOTOBHOCTH K CAaue 3a4eTa.

11.

12,

Ilepeyens HHGPOPMALNMOHHBIX TEXHOJOIMH, HMCHOJb3yeMbIX IIPH
OCYLIECTBJICHUM 00pa30BaTeJILHOI0 Mpouecca N0 JAUCUMILIMHE,
BKJIIOYAsI nepevYeHb MPOrpPaMMHOI0 odecreyeHunst U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM.

[Tporpammuoe obecneuenne ig yekmmit: MS PowerPoint (MS PowerPoint
Viewer), Adobe Acrobat Reader, cpeacTBo mpocMoTpa H300paKeHUH, TAOINIHBIH
poIeccop.

[MporpammHOe oOecrieueHne B KommbloTepHbI kimacc: MS PowerPoint (MS
PowerPoint Viewer), Adobe Acrobat Reader, cpeacTBo mpocMoTpa H300paXKeHHH,
Wnrepner, E-mail.

Onucanue MaTepUaJbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOM IJisi
OCYLIEeCTBJICHHUS 00Pa30BaTEeJIbHOIO MpoLecca Mo AMCUMILIMHE.

JIeKIIMoOHHBIE ¥ MPAKTUYECKUE 3aHATUS MPOBOJSATCS B ayIUTOPUX (haKyJIbTeTa.
TexHuueckue cpeacrBa OOydeHHUs, HCIOJb3yeMble B y4e€OHOM IMpollecce st

OCBOCHMA JUCHUITINHBI:

1.

KOMITBIOTEpHOE O00OpYJOBaHUE, KOTOPOE HCIIOJIB3YEeTCSI B XOJE W3JI0KEHUS
JIEKIIMOHHOTO MaTepHuaia;

MaKeT IUIAKaToB U TpauKOB, UCTIOIB3YEMBIX B XOJC TEKyIIeH paboThl, a TaKKe
JUTS TIPOMEXYTOYHOTO W UTOTOBOT'O KOHTPOJIS;

AJIEKTpOHHAsT OmbmmoTeka kypca u MHTEpHET-pecypchl — Ui CaMOCTOSITENbHOM
padoTHI.
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