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1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Lienbto npenogaBaHus AUCLMUMNUHBI ABMSIETCS U3yYeHME (PU3NYECKNX SBNIEHWUI U
dhopmmpoBaHme TeopeTMyeckoro yHaameHTa NoAaroToBky GyayLimMx cneunanucToB, a Takke
cosfaHne Heobxoaumor 6a3bl AN YCNELWHOro OBnaAeHns NocneayowmmMmn cneumanbHbiMm
AvcumunnmHamm y4ebHoro nnaHa, pa3BuTue TBOPYECKUX CMNOCOBHOCTEN CTYAEHTOB Y YMEHMS
3 PEKTUBHO NPUMEHSITL CBOM 3HAHUS U CAMOCTOATENBHO NprMobpeTaTh HOBBLIE.

3agayum nsyyeHus AUCUUNIUHBIL:

3agauun nsyveHusa ANCUmMnivHbIL: Ha OCHOBE MHTEHCUMMKauumn n MHaMBMAyanu3aumm npouecca
00y4eHnst nyTém BHeApPEHUSA 1 3¢pHEKTMBHOrO UCNOSNb30BaHUS JOCTUKEHUA KOMMBIOTEPHBIX
TEXHONOMN CHoOpPMUPOBaTL Y CTYAEHTOB 3HaHUS, YMEHUS U HaBbIKW, KOTOPbIE MO3BOMAT UM
NPoOBOAUTbL CaMOCTOATENbHbIN aHanM3 PU3NYECKUX SABNEHNN U pellaTb KOHKPETHbIE
npakTnyeckue 3agadn byaywien npodeccmoHanbHOM OeaTeNbHOCTH.

1.2. MecTo gucumnnuHbl (Mogyns) B cTpyktype Ol

OucunnnnHa «®usmnka» BXoguT B cocTtaB aucumnnvH 6asoson yactu (b1.610). YcnewHoe
N3ydyeHne OUCLUUNINHBI OT CTYOEHTOB TpelyeT YyMEeHUs ACHO, NMOTMYHO, apryMeHTMPOBaHoO, T.e.
JoKasaTenbHO, CTPOUTb YCTHYIO U NMUCLMEHHYIO peyb, BageHua metogamMmm MatemMaTun4eckoro
aHanusa, Teopum BEPOATHOCTEM M MaTemMaTudeckon crtaTucTuku. OBnageHwe npegMeTom
auncuunnuHel  «dusmka» cosgaeT dyHOAMEHT And  u3ydeHus Opyrux, B TOM  4ucne
crneumnanbHbIX, OMCUMMNMH Y4ebHOro nrnaHa, Takux Kak «Teopus 3neKTpUYEecKMx uenemny,
«ONEKTPOHMKaY, «INneKTpuyeckme nosis U BOMHbI», «OCHOBbI (OM3MYECKON W KBaHTOBOW
ONTUKUY.

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboThbl

O6waga TpyaAoeMKoCTb ANCUmMninHbl (Moayns) coctasnseT 13 3ayeTHbix(ble) eanHuL(bl), 468
4Yacos.

OuHas copma



PacnpefneneHue no cemectpam

Kr)

Buabl 3aHATUI 1 2 3 Bcero yacos
cemecTp cemecTp cemecTp

OO0was TpyaoeMKoCTb 468
AyOuTOpHLIE 3aHATUS, B 4 3 6 13
T.u.
nekuyunoHHble (1K) 1 1 2 4
npakTnyeckue 1 1 > 4
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 2 1 2 5
CamocTosTenbHas 4 1 4 9
paboTa ctygeHToB (CPC)
®opma npomexyTouHoN Ok3ameH 3aver OK3ameH 72
aTTecTaumm B cemecTpe
KypcoBasi pabota
(kypcoBow npoekT) (KP, KP

3aoyHas dopma

PacnpegeneHve no cemecTtpam

KT)

Buabl 3aHATUIA 1 2 3 Bcero 4yacos
cemecTp cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 468
,Tb\ﬁnmoprle 3aHATUS, B 8 22 26 76
nekumoHHsble (J1K) 8 10 10 28
npakTnyeckue
(cemmHapckue) (N3, C3) 10 6 8 24
na6opatopHbie (J1P) 10 6 8 24
CawmocTosaTenbHas
pabota ctygeHToB (CPC) 116 50 154 320
®opma npoMexyTouHoN Ok3ameH 3aver Ok3ameH 72
aTTecTaumm B ceMecTpe
KypcoBasi pabota
(kypcoBow npoekT) (KP, KP

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:
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Mnoekc
CogaepkaHme KoMneTeHUun
KOMMeTeHunn

OK-1 CnocobHOCTb NCNoMb30BaTb OCHOBLI PUITOCOOCKNX 3HAHUIM AN1s
(POPMUPOBAHNSA MUPOBO33PEHYECKON NO3ULUK

OK-7 CnocobHOCTb kK caMoopraHnsaLmm n camoobpasoBaHuio
CnocobHoCTb pelaTtb CTaHA4apTHbIE 3adayun NpodeCCMOHaNbLHON

OMK-2 AeATenbHOCTN Ha OCHOBE MHGOPMAaLMOHHOM N Bubnmorpadnyeckon KynbTypbl
C NpUMeHeHNeM MHPOKOMMYHUKALMOHHBLIX TEXHOOMIA N C y4ETOM OCHOBHbIX
TpeboBaHWin MHOPMaLUMOHHOM 6e30MacHOCTH

OnK-6 CnocobHOCTb NPOBOANTL UHCTPYMEHTAarbHbIE U3MEPEHUST, UCTONb3yeMbIe B
06racT MHPOKOMMYHMKALMOHHBLIX TEXHOMNOMMIA U CUCTEM CBS3N

I'lnaHMpyeMble pes3ynbTaTthbl O6y‘-IeHVIFI no ancuuninmHe gnda nocnenoBaTtesibHOro JOCTMXeHUsA

YPOBHEN CCPOPMUPOBAHHOCTM KOMMNETEHLNI

PesynbTaTt 06yyeHus

3HaTb

MoporoB.bli:

1) Ha3BaHWs1 OCHOBHLIX (PN3NYECKNX KOHCTAHT U UX OYKBEHHbIE 0603HaYeHMS;
2) hmsnyecknin cmbicr, eANHULBbI UBMEPEHUS U 0OLLENPUHATBIE BYKBEHHbIE
0603Ha4YeHNs1 OCHOBHbIX (PU3NYECKNX BEMUYNH;

3) OCHOBHbIE hmn3nyecKne ABNEHUS U OCHOBHbIE (POPMYIbI, BbipaxaroLue
coaepaHne mM3n4eCcKnNx 3aKoHOB;

4) NHCTPYMEHTBI, YCTponcTBa U NPUBOPLI, KOTOPbIE CyXXaT ANA U3SMepeHns
PU3NYECKNX BEMUYNH.

CTaHpapTHbIN:

1) cBA3b Mexay prns3nyeckuMm BENMNYNHAMM;

2) 3aBUCUMOCTU OOHNX (PM3NYECKMX BENIMYMH OT OPYIUX, UMEIoLLMe MECTO B
COOTBETCTBYHOLLMX (DU3NHECKNX MPpOoLieccax U ABNEHUSIX;

3) hopmMynnpoOBKN OCHOBHbIX (hN3NYECKMX 3aKOHOB;

4) N3 Kakoro n3MYECKOro akCnepmMeHTa MOXHO OoNpeaenuTb AaHHY0
PU3NYECKYIO BEMUYNHY.

OTanoHHbIN:

1) npupogy cumsmyeckux srneHnn n acpdeKkToB;

2) ypaBHeHWs, BblpaxatoLLme CBA3b Mexay hU3n4eckummn BenninHamm B
COOTBETCTBYIOLUNX PUNYECKUX SBNEHUSX UMK NpoLueccax;

3) dumanyeckune aKCNepmMMeHTbI, MO3BOMMBLLME YCTAaHOBUTL (PU3NYECKMI haKT nUnm
3aKOHOMEPHOCTb, OTKPbITh SIBIEHME, ONPEeAenvTb CBOMCTBO 00bEKTa MK
PUINYECKYHO BESTUYNHY;

4) rpaHuLbl MPUMEHUMOCTU CYLLECTBYIOLLMX (PU3NYECKUX MOAENEN U 3aKOHOB.




PesynbtaT 06y4eHus

YmeTb

Moporosbli:

1) BbIOpaTh hn3MyeCKme 3aKOHbI 1 COOTBETCTBYIOLLME hOPMYIbl, HEODXOAMMbIE
Ons onpegenennst TpebyemMon nsnyecKkon BENNYUHBI;

2) cocTaBUTb YpaBHEHUS, peLleHne KOTOpbIX NO3BONUT onpeaenuTb Tpebyemyto
PM3NYECKYIO BENMNYNHY.

CTaHpapTHbIN:

1) onpenensTb, 3HaHWE KaknxX TabnmyHbIX (OU3NYECKNX MOCTOAHHBIX,
BblpakaloLLMX CBOMCTBO BeLLECTBa Ui obbekTa, Heobxoanmo Ans onpeaeneHns
Tpebyemor on3n4ecKon BENNYMHbI, a Kakme BeNUYMHbLI HYXXHO ByaeT HanTu
npeaBapuTenbHO;

2) n306pasnTb CXeEMY, AEMOHCTPUPYIOLLYH hU3nYECKOe ABNEHME UITN NPOLIECC;
3) Npon3BoanTb PU3NYECKUE U3MEPEHUS U NPOBECTU PU3NYECKUIA SKCNIEPUMEHT.

3OTanoHHbIN:

1) BbIOpATL UM NOCTPOUTL PUBNYECKYIO MOLESb, KOTOPAs MO3BOSUT pPeLUnTb
MOCTaBMEHHYIO 3adavy;

2) 00BbACHUTE Nprpoay PUINYECKUX ABMEHUN N 3PDEKTOB,;

3) rpachmyeckn n3obpasnTb PYHKUMOHAMNBHY 3aBUCUMOCTL O4HON hN3NYECKOM
BENNYMHBI OT OPYIUX, CYLLECTBYIOLLYHO ANA AaHHOro hmM3nyeckoro npowuecca unm
SIBIEHUS;

4) COOTHOCUTb (hM3NYEeCKoe ABMEHNE CO CBOMCTBAMM OObEKTa U C pa3fgerniom
dM13MKK, B KOTOPOM OHO OOBACHAETCHA UMM MOXET ObITb 0O BACHEHO.

Bnapetb

MoporoBblii:

1) anropyTMamMu 1 MeTogamu peLLeHNs YpaBHEHUIA, COCTaBNEHHbIX AN
onpeneneHusi Tpebyemon n3n4ecKkom BENUUYUNHDI;
2) HaBblkaMW U3MeEpPEHNIN PU3NIECKMX BENTUYMH.

CraHgapTHbIN:

-- BflageTb HaBblkaMu opraHmn3aunn nposeaeHuA d)I/ISI/IquKOFO SKCnepnmMeHTa

OTarnoHHbIN:

-- BNageTb NpuemMamMm OLEHKN (U3NYECKON BENUYMHBI, Koraa ee
HenocpeaCcTBEHHOE U3MepeHNe HEBO3MOXHO, SKCNepuMeHTanbLHoe onpeaeneHue
TPYAHO OCYLLECTBUMO, a8 TEOPETUYECKOE CMOXKHO.

3. CogepxaHne AUCLUNNUHBI

3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUNA

Ou4Has copma




AyaounTopHble

Moaynb pggx:ﬁa HanmeHoBaHue pasgena E:ggg 3aHATUSA CPC
JIK |N3(C3)| NP
KnHemaTurka NpoCTpaHCTBEHHOTO U
1 1 BpalLllaTenbHOro ABUXEHUS MaTepuarnbHOn 17 | 3 3 11
TOYKM N TBEPAOro Tena
[nHamMmmka NpoCTpaHCTBEHHOrO ABMXEHNS
> MaTepuanbHOM TOYKM (Tena) u 7 | 5 5 6 | 11
BpalllaTenbHOro ABWXEeHUS TBEPAOro Tena.
3aKOH BCEMUPHOrO TAroTEHUS
> 3 PaboTa n mexaHn4yeckas aHeprusi. 3aKOHbl 31 4 5 121 10
COXpaHeHUs B MeXaHUuke
YpaBHEHUS Hepa3pbIBHOCTU U BepHynnu.
4 OneMeHTbl YacTHOW Teopumn 25 | 5 5 6 9
OTHOCUTESIbHOCTHU
AnekTpocTaTu4eckoe norse un ero
3 5 xapaktepucTtuku. Teopema Maycca ang 25 | 5 4 51 11
9NEKTpOCTaTUYECKOro Nnonsi B Bakyyme
OneKkTpocTaTU4EeCKOEe Nosle B ANANEKTPUKE.
6 OnekTpocTaTnyeckasa Teopema Faycca ons 28 | 5 5 7 1 11
OnaneKkTpuka
[MpoBOAHMKN B 3NEKTPOCTATMYECKOM Nose.
7 AnekTpuyeckast eMKoCTb. KoHaeHcaTopbl. 27 | 5 5 6 | 11
OHeprusa aneKkTpu4ecKoro nons
8 3aKoHbI NOCTOAHHOIO TOKa 32 | 5 10 6 | 11
MarnutHoe none. Ero gencreue Ha
4 9 OBWXYyLIMeca 3apagbl U NPOBOAHUKN C TOKOM | 22 5 6 11
182242
10 MarHuTHoe none NoCTOSIHHOro ToKa B 27 | 5 5 6 | 11
Bakyyme. MarHMTHoe none B BeLlecTBe
OnekTpoMarHuTHas NHOYyKUMs 1
11 camouHaykums. YpasHeHus Makceenna ans 27 5 5 6 11
3NEeKTPOMarHMTHOro nons
5 12 CBo60oaHbIE 1 BbIHYXXAEHHbIE KOonebaHus. 07 5 5 6 11
BonHbl
13 KBaHTOBas onTtuka 27 | 5 5 6 | 11
6 14 "eomeTpuyeckas n BoriHoBasi oNTukKa 27 | 5 5 6 | 11
OneMeHTbl KBAHTOBOW MEXaHWUKN N aTOMHOW
15 N PU3NKN. INeMEHTbI KBAHTOBOW (OMU3MKK 27 | 5 5 6 | 11
TBEpOoro Tena, Puankn sapa u
3NeMeHTapHbIX YacTul,
WNTtoro 396 |72 72 |90 | 162




3aouyHasn dopma

Howme Bcero AyanTopHoie
Mogaynb pasneJ'Fl)a HanmeHoBaHue pasgena 4BCOB 3aHATUSA CPC
JIK |N3(C3)| NP
KnHemaTurka NpoCTpaHCTBEHHOTO U
1 1 BpaLaTENbHOro ABUMXEHNA MaTepunanbHON 25 2 2 21
TOYKM N TBEPAOro Tena
[nHamMmmka NpoCTpaHCTBEHHOrO ABMXEHNS
MaTepuanbHON To4YKkM (Tena) u
2 P (rena) 25 | 2 2 | 21
BpaLlaTenbHOro ABUXEHNA TBEpAOro Tena.
3aKOH BCEMUPHOrO TAroTEHUS
PaboTa n mexaHnyeckas aHeprus. 3akoHbl
2 3 P 25 | 2| 2 21
COXpaHeHUs B MeXaHuke
YpaBHeHUs Hepa3pbIBHOCTM U BepHynnu.
4 OneMeHTbl YacTHOW Teopumn 25 | 2 2 | 21
OTHOCUTENBHOCTU
AnekTpocTaTu4eckoe norse un ero
3 5 xapaktepucTtuku. Teopema Maycca ang 27 | 2 2 2 | 21
9NEKTPOCTaTUYECKOro Nnonsi B Bakyyme
AneKkTpocTaTU4ecKoe Nnorse B AN3NEKTPUKE.
6 OnekTpocTaTnyeckasa Teopema Faycca ons 27 | 2 2 2 | 21
OnaneKkTpuka
lMpoBOAHMKN B 3NEKTPOCTATMYECKOM Nose.
7 OnekTpuyeckas emkocTb. KoHaeHcaTopsbl. 27 | 2 2 2 | 21
OHeprusa aneKkTpu4ecKoro nons
8 3aKoHbl MOCTOAHHOIO ToKa 27 2 2 2 | 21
MarnutHoe none. Ero gencreune Ha
4 9 A 25 | 2 2 | 21
OBVXKyLLMeCs 3apsaabl U NPOBOAHNKM C TOKOM
MarHuTHoe none NoCTOsIHHOro ToKa B
10 27 2 2 2 | 21
Bakyyme. MarHuTHoe norse B BeLLeCTBe
AnekTpomMarHuTHas MHOYKUMS 1
11 camomHaykumsa. YpasHeHus Makcsenna ans 25 2 2 21
3MEeKTPOMarHMTHOro nons
CBobogHble 1 BbIH €HHble KonebdaHus.
5 12 A yxa 27 | 2| 2 | 2] 21
BosHbl
13 KBaHTOBasi onTuka 27 2 2 2 21
6 14 "eomeTpuyeckas n BoriHoBasi onTuka 27 | 2 2 2 | 21
OnemMeHTbl KBAHTOBOW MEXaHUKN 1 aTOMHOMN
1 OU3NKN. DNemMeHTbl KBAHTOBOW OU3NKN
15 P P 30 2 2 | 26
TBEpOoro Tena, uankn sapa u
3reMeHTapHbIX YacTul
Ntoro 396 | 28 24 24 | 320




3.2. JleKUMOHHbIe 3aHATUA

Ou4Hasna hopma

Moaynb

Homep
pasgena

CopeprkaHue NeKUMOHHbIX 3aHATU

MpeomeT hbusnku, ee MeETOALI, CBSA3b €€ CO CMEXHbIMU Haykamn. dnsmka
— Hay4Hasi OCHOBa COBPEMEHHOMN TEXHUKN. Punocodckne npobnemsi
u3nkun. OcHoBHbIE (huanyeckme mogenu. NMpocTpaHCTBEHHOE ABUMXEHUE
MaTtepuanbHON ToYkK. [BMXeHne MmaTepmnanbHOM TOUKN MO OKPYXHOCTU U
€ro xapakTepucTuku. BpalartenbHoe ABWKeHNE TBEPAOro Tena.

Cunbl. dyHaameHTanbHble cunel. MiHepumansHble CUCTEMBbI OTcHeTa.
3akoHbl HbtoToHa. PaboTa u mexaHn4veckasa aHeprus. MowHoCTb.
KnHeTudeckas aHeprua n pabota BpaweHus. MoMeHT umnynbsca u
MOMEHT CUnbl

3aKoHbI COXpaHeHNs1 B MeXaHnke 3aKOH BCEMUPHOTO TArOTEHMUS
HbloToHa. Hanps»keHHOCTb 1 NnoTeHuman nons TaroteHuns. [BmxeHne B
none TAroTeHus.

YpaBHeHus HenpepbIBHOCTU U BepHynnu MpuHUMNBEI OTHOCUTENBHOCTU B
MexaHuke. ['paHuLbl NPUMEHMMOCTU Knaccuyeckon MexaHukn. OCHOBbI
penaTuBncTckon MmexaHuku. MNpeobpasoBaHus JlopeHua 1 cneacTems ns
HUX.

OnekTpuyeckme 3apsaabl. 3akoH KynoHa. OnekrpocTtatnyeckoe norse.
HanpskeHHOCTb M noTeHuman. dnekrpoctatnyeckasi Teopema [faycca B
Bakyyme

nOﬂﬂprle N HenondpHble AN3NEKTPUKN. I'Ionﬂpmau,m;l, ee Buabl.
Teopema I'aycca Ona nona B AN3NEKTPUKeE. SneKTpmquKoe CMelLlleHune.

npOBOﬂ,HVIKVI B 3JIEKTPUHECKOM Mnorsie. 3J'IeKTpOGMKOCTb. KOH,D,GHCGTOpr.
3Hepl'l/l$| ANEKTPUYECKOro nonA.

Cwuna n nnoTtHocTb Toka. I C. HanpsxeHune. 3akoHbl Oma gnsa
OAHOPOAHOrO M HEOAHOPOAHOMO Y4aCcTKOB LIENW, 3aMKHYTOW Lienu.
Mpaeuna Knpxroda. 3akoH xoyns-JleHua. OCHOBHbIE NONOXEHWS
KITaCCMYEeCKON 3reKTPOHHOW Teopun meTannoB. Ee HegocTaTku.




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

MoHsaTMe marHuTHoro nons. MarHuTHasa nHaykuus. MpuHumn
cynepnosuumn. 3akoH brno-Casapa-Jflannaca. 3akoH NOMAHOro Toka Ans
MarHMTHoro nons B Bakyyme Cuna JlopeHua. 3akoH Amnepa [mxeHne
3apPSPKEHHbIX YAaCTUL, B 3N1EKTPUYECKOM U MarHUTHOM MONSIX.

10

MarHuTHoe norse B BELLECTBE, Ero XxapakTepUCTUKA. HanpskeHHOCTb.
3aKoH NOMHOro ToKa AM1s MarHUTHOIO MOJIsi B BELLECTBE

11

fBneHue anekTpomarHUTHOM nHAaykuun. 3akoH ®apages. CamomHayKUNS
N B3aMMHas NHAYKUUS. QHEPrmst MarHMTHoro nons. Buxpesoe
anekTpnyeckoe nosne. YpaBsHeHna Makceenna B MHTErpanbHOn u
anddepeHunansHon dopmax.

12

KonebaTteneHble npouecchl. OCHOBHbIE xapakTepucTuku. CBoboaHbIe
konebaHus. 3atyxawwme konebanus. BelHyXaeHHbIE konebaHus.
OnekTpomarHuTHble konebaHus B KOHType. BonHoBble npouecchl.
OCHOBHblEe XapakTepUCTUKN. YpaBHEHWE BOJTHBbI.

13

PacnpoctpaHeHue cBeTa B BellecTBe. [lornolleHune, paccesiHue,
auncnepcus ceeta Tennosoe nsnyveHue. KBaHToBas runoTesa u
dopmyna MNMnaxka. PoTtoacpdekT. DhdekT KomnToHa.

14

OndbdpepeHumanbHoe ypaBHEHWE 3NEKTPOMarHUTHON BOSHbI. CBETOBOE
naenexue. Knaccudmkauma n CBOMCTBA yNpyrux U 3aneKTpoMarHUTHbIX
BONH. AdhdekT Jonnepa. NHTepdepeHums BonH. Cnocobbl HabnoaeHns
nHTepdepeHunn. undpakums sonH. Audpakuma PpeHensa. MeTtoq 30H
@OpeHensa. Andpakumsa Ha wenu, Ha pelweTtke. Oudpakumna GpayHrodepa.
Monspusauyusa ceeTta. BpaweHne nnockoctu nonapusaumm

15

KopnyckynspHo-BonHoBon Ayanuam. BonHel ae Bpowvins. CooTHoweHne
HeonpeeneHHocTen. BonHoBas dyHKuus. YpasHeHue LpeaunHrepa.
KBaHTOBaHMe aHeprun. Yactuua B 6€CKoOHEYHO riyBGoKoN NOoTEHLMaNbHOM
sime. KBaHTOBble COCTOsIHMS. KBaHTOBaHNME MOMEHTa MMMyIbCca.
KBaHTOBbIE Yncna. NpuHuun cynepnosuumun. NpoxoxaeHne yactuy yepes
noTteHumanbHbI 6apbep. Teopus bopa ons BogopoaonoaobHbIX CUCTEM.
SKcnepumeHTanbHOe NoaTBepXXaeHne noctynartoB bopa. MpuHumn
Maynu n cTpyKTypa SHEPreTUYECKNX YPOBHEN B MHOTO3SIEKTPOHHbIX
aTomax. Tabnuua. MeHgeneesa. 30HHas Teopus TBEpAbIX Ten.
OneKTPOHbI 1 AblpKK, COOCTBEHHAs! U NPUMECHAas 3NeKTPONpPoOBOAHOCTb
nonynpoBoaHWKoB. CTpOEeHME 1 BakHENLINE CBONCTBA S4ep.
PagnoakTuBHOCTb. AaepHble peakunn. AnemeHTapHble YacTuubl.
dyHoameHTanbHble B3auMOaeNCTBUS




3aouyHasn dopma

Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN

MpeaomeT puankn, ee MeToabl, CBA3b €€ CO CMEXHbIMU Haykamun. duaunka
— Hay4Hasi OCHOBa COBPEMEHHOMN TEXHUKN. Punocodckne npobnemsi
dpunankn. OcHoBHble bmanyeckne mogenu. MNMpocTpaHCTBEHHOE ABMXEHNE
MaTepuarnbHOM ToYKK. [IBMKEHME MaTepmnarnbHON TOUKN NO OKPYXXHOCTU K
€ro xapakTepucTuku. BpallaTtenbHoe ABuKeHne TBepaoro tena.

Cwunbl. dyHaameHTanbHble cunbl. MHepumManbHble CUCTEMBI OTCHETA.
3akoHbl HbtoToHa. PaboTta 1 mexaHudeckas sHeprusi. MoLHOCTb.
KnHeTudeckas aHeprua n pabota BpaweHus. MoMeHT umnynbsca m
MOMEHT CUnbl

3aKOHbI COXpaHeHNs1 B MeXaHnke 3aKOH BCEMUPHOTO TArOTEHUS
HbloToHa. HanpsikeHHOCTb 1 noTeHuman nons TaroteHuns. [BmxeHne B
none TAroTeHus.

YpaBHeHUs HenpepbIBHOCTU U BepHynnu MpuHLUMNBEI OTHOCUTENBHOCTU B
MexaHuke. ['paHuLbl NPUMEHUMOCTM Knaccuyeckon mexaHnku. OCHOBbI
penaTuBucTcKon MexaHuku. MNpeobpasoBaHus JlopeHua 1 cneacTems ns
HUX.

OnekTpuyeckune 3apsabl. 3akoH KynoHa. OnektpoctaTnyeckoe none.
HanpskeHHOCTb M noTeHuman. Onekrpoctatnyeckasi Teopema [faycca B
BaKyyme

MonspHble 1 HenonsipHble ananekTpuku. Monapusauus, ee BUAbI.
Teopema "aycca anga nons B AU3NEKTpUKe. SNeKTpudecKoe cMmeLleHmne.

npOBOD,HVIKI/I B 3JIEKTPUYECKOM Mnore. eﬂeKTpoeMKOCTb. KOH,D,eHcaTOpr.
SHepl'Vlﬂ ANEKTPUYHECKOro nonA.

Cwvna v nnotHocTb Toka. QMC. HanpspkeHne. 3akoHbl Oma ans
OAHOPOAHOro N HEOAHOPOAHOrO Yy4aCTKOB LIenuW, 3aMKHYTOW LIEMNMW.
MpaBuna Knpxroda. 3akoH [xoyns-JleHua. OCHOBHbIE MONOXEHUSs
Knaccm4yeckomn aneKkTpoHHOM Teopun MeTannos. Ee HegocTaTku.

MoHsaTMe marHuTHoro nons. MarHuTHasa nHaykuusa. MpuHumn
cynepnosuumn. 3akoH brno-Casapa-Jlannaca. 3akoH NOMAHOro Toka Ans
MarHuMTHoro nons B Bakyyme Cuna JlopeHua. 3akoH Amnepa [BmxeHne
3apPSPKEHHbIX YaCTUL, B 3N1EKTPUYECKOM U MarHUTHOM MONSIX.
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Homep

Mopyni pasgena

Co,uepmaHme NEKUMOHHBIX 3aHATUI

10

MarHuTHoe norse B BELLECTBE, Er0 XapakTePUCTUKM. HanpskeHHOCTb.
3aKoH MOoHOro Toka Ans MarHUTHOro Mo B BELLECTBE

11

FABneHue anekTpomarHUTHOM nHaykuun. 3akoH Papages. CamomHayKuns
N B3aMMHas NHAYKUuus. QHeprust MarHMTHoro nonsi. Buxpesoe
anekTpunyeckoe nosne. YpaBHeHns Makceenna B MHTErpansHoOn u
anddepeHumnansHon opmax.

12

KonebatenbHble npouecchl. OCHOBHbIE XapakTepucTuki. CBoboaHble
KonebaHus. 3aTtyxatowme konebanund. BelHy>kaeHHble KonebaHus.
OneKkTpomMarHUTHble konebaHust B KOHType. BonHoBble npouecchl.
OCHOBHbIE XapaKTepUCTUKN. YpaBHEHWE BOJTHbI.

13

PacnpoctpaHeHue cBeTa B BellecTBe. [lornolleHne, paccesiHue,
avcnepcusi ceeta Tennosoe nsny4veHune. KBaHToBas runoTesa u
dopmyna lNnaHka. ®otoachdpekt. Shdekt KomnToHa.

14

OuddepeHumnansHoe ypaBHeEHME 3NEKTPOMarHMTHOM BOMHbI. CBeToBOE
AasrieHue. Knaccmudukaumsa n CBOMCTBA YNPYrnx v aneKTpoMarHUTHbIX
BONH. QdbdekT donnepa. NHTepdepeHumst BorH. Cnocobbl HabnoaeHns
nHTepepeHunn. Audpakums sonH. Audpakuma GpeHens. MeTton 30H
®peHens. Oudpakumsa Ha wenu, Ha pelweTtke. Judpakuua dpayHrodepa.
Monspusaunsa ceeTa. BpalleHne nnockocTu nonspmusaumm

15

KopnyckynsapHo-sonHoBon gyanuam. BonHel ge bpoinga. CooTHolleHne
HeonpepaeneHHocTen. BonHoBas dyHKUus. YpaBHeHue LWpeguHrepa.
KBaHTOBaHMe aHeprun. Yactuua B 6eCkoHeYHO rnyBGoKon NoTeHunanbHom
samMe. KBaHTOBble COCTOsIHUSA. KBaHTOBaHNE MOMeEHTa UMMynbCa.
KBaHTOBbIE Yncna. NpuHuun cynepno3aunummn. NpoxoxaeHne yactul yepes
noteHuunaneHbIn 6apbep. Teopus bopa ang Bogopoaonog06HbIX CUCTEM.
OkcnepumeHTaneHoe NOATBepXaeHne noctynaTtos bopa. MpuHuun
Maynu n cTpyKkTypa aHepreTu4ecknx ypoBHen B MHOMO3MNEKTPOHHbIX
aTomax. Tabnuua. MeHgeneeBa. 30HHas Teopusi TBEPAbIX TEN.
ONEeKTPOHbI M AbIPKM, COBCTBEHHAs 1 MPUMECHas 3neKTponpoBOAHOCTb
nonynpoBogHuKoB. CTPOEHME 1 BaXkHENLINE CBOWCTBA A4ep.
PagunoaktuBHOCTb. AepHble peakumn. OnemeHTapHble YacTuubl.
dyHaameHTanbHble B3aMMoaencTBus

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas popma
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Homep

Moaynb CopeprkaHme npakTn4ecknx(CemMmHapcKux) 3aHAaTum
aynb | asnena nep P ( PCKMX)
1 MpocTpaHcTBEHHOE ABWXEHME. MeToabl pelleHnst NpsiMbIX U 0BpaTHbIX
KMHEMaTU4eCcknx 3agad. [lBuxeHne MmatepuanbHON TOUYKM MO OKPYXXHOCTMU.
BpallieHune TBEpAOro Tena.
1
2 OunHamuka. 3agaym Ha NnpUMeHeHne 3akoHOB HbtoToHa. InHamuka
BpaLLaTeslbHOro ABUXEHMS.
3 3agayn Ha npMMeHeHne 3aKOHOB COXpPaHEeHMsI.
2
4 3agaym 4YacTHOM TeOpPUM OTHOCUTENBHOCTM
3akoH KynoHa. HanpspkeHHOCTb M NoTeHuuarn aneKTpnu4eckoro nossi.
5 Vicnonb3oBaHue NpuHUuna cynepnosnumnm Npu peLleHnmn 3agay.
Mcnonb3oBaHue Teopembl Faycca npuy peleHun 3agau.
6 PaboTa cun anekTpoctatMyeckoro nons. OBvXeHne anekTpudecknx
3apsgoB B 3MEKTPUYECKOM none.
3
7 OnNeKTPOEMKOCTb, KOHAEHCATOPbI, 3HEPINA 3MNEKTPUYECKOrO Noss.
8 PacueT uenen noctosiHHoro Toka. [Npasmna Knpxroda. 3akoHsl Oma 1
[bxoyns-leHua.
PacyeT MarHMTHbIX Nosnen NOCTOSAHHOro Toka. 3akoH Amnepa. Cuna
9 JlopeHua. [IByxeHne anekTpuyecknx 3apsagos B MarHUTHOM nosne. 3akoH
MOSIHOro TOKa B BaKyyMe
10 ATOM B MarHMTHOM none
11 OneKkTpomMarHMTHasa NHAYKUUS, MHOYKTUBHOCTb
4
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Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

12

MapmoHuyeckue konebaHus (MexaHu4eckne n aNeKTPOMarHuTHbIE).
BonHbl B ynpyrowv cpege

"eomeTpuyeckas onTuka. 3akoHbl OTpaXeHuUs u npernomMneHus. NornHoe
BHYTPEHHe oTpakeHune. OnTuyeckue cuctembl (TOHKME NUH3bI, BOTHYTOE U
BbINykrnoe 3epkana). BonHoeas ontuka. IHTepdepeHLms ceeTa
Oudpakums ceeta MNonspusaumsa ceeTa. BpallyeHne nnockocTtu
nonspusauuun

13

KBaHTOBasi onTuka, TennoBoe usnyyeHne ®otoacpdext. dpdekt
KomnTtoHa. [laBneHue cBeTa

14

KBaHTOBasi mexaHuka. Teopusa bopa ans BogopooonogobHbIX CUCTEM.
YpaBHeHue WpeanHrepa. MNpuHumn HeonpeaeneHHocTen. KBaHToBasd
mexaHuka. Teopus Bopa ons BogopogonogobHbix cUCTEM. YpaBHEHWE
LpeawnHrepa. MNpuHuMn HeonpegeneHHoCTeNn. PenatneBmncrckne Yactumubl
AnepHble peakunn

15

3aouHasa dhopma

Homep .
Mogaynb CopepxxaHme npakTn4eCcKUx(CEMUHAPCKNX) 3aHATUI
pasgena
MpocTpaHcTBEHHOE ABWMXEHME. MeToabl pelleHnst NpsiMbIX U 0BpaTHbIX
1 KMHemaTu4ecknx 3agad. [iBmxkeHne matepuanbHOM TOUKU MO OKPYXKHOCTH.
BpalueHne TBepaoro tena.
1
> [OvHamuka. 3agayum Ha npumeHeHne 3akoHoB HbtoToHa. [JuHamuka
BpaLLaTeslbHOro ABUXEHMS.
3 3agaym Ha NpMMEHEHME 3aKOHOB COXPaHeHMs.
2
4 3agaym YacTHOM TeopUM OTHOCUTENBHOCTU
3akoH KynoHa. HanpsikeHHOCTb M NoTeHuunan a1eKTpnu4eckoro nosnsi.
5 Vicnonb3oBaHne npuHUmMna cynepnosnumm npu peLeHnn agaq.

VMicnonb3oBaHne TeopeMsbl [aycca npu pelleHnn 3agad.
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Homep

Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUIA
aynb | aanena aep P ( pCkuX)
3 PaboTta cnn anekTpoctaTuieckoro nons. [BmxeHne anekTpuyecknx
6 3apsi40B B 3NIEKTPUYECKOM More.
7 ONeKTPOEMKOCTb, KOHAEHCATOPbI, SHEPTUS 3NEKTPUYECKOrO MOJIS.
8 PacueT uenen noctosiHHOro toka. lNpasuna Kupxroga. 3akoHsl Oma u
[bxoyna-eHua.
PacyeT MarHuMTHbIX Nosien NOCTOSAHHOro Toka. 3akoH Amnepa. Cuna
9 JlopeHua. [IBnxeHne anekTpuyecknx 3apsagos B MarHUTHOM nosne. 3akoH
MOJSIHOrO TOKa B BaKyyMme
4
10 ATOM B MarHMTHOM norse
11 OnekTpomMarHMTHasa NHAYKUUS, UHOYKTUBHOCTb
12 MapmoHu4deckne konebaHns (MexaHN4Yeckne U ANEeKTPOMarHUTHbIE).
BonHbl B ynpyroun cpege
5 eomeTpudeckas onTrka. 3akoHbl OTpaXkeHns un npenomnenus. lNMonHoe
BHYTPEHHE oTpaxkeHune. OnTuyeckme cuctembl (TOHKME NIMH3bI, BOTHYTOE U
13 BbINyknoe 3epkana). BonHoBasa ontuka. VIHTepdepeHums ceeTa
Oundpakums ceeta MNonspusaumsa ceeTa. BpalleHne nnockocTtu
nonsipusauun
14 KeBaHTOBasi onTuka, Tennoeoe nanyyveHne dotoadcekt. ddhdekt
KomnToHa. [laBneHue ceeTa
6 KeBaHToBasi MexaHuka. Teopus bopa onst BogopoaonogobHbIX CUCTEM.
YpaBHeHue LWpeanHrepa. MpuHUnn HeonpeaeneHHocTen. KBaHToBas
15 mMexaHuka. Teopus Bopa gns BogopogonogobHbIX CUCTEM. YpaBHEHWE

LWpeaunHrepa. MpuHumMn HeonpeaeneHHocTen. PenaTuBMCTCKMe YacTuLbl
ApepHoble peakumn

3.4. labopaTopHble 3aHATUSA
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Ou4Hasa chopma

Homep .
Mogaynb CopepxxaHme nabopaTopHbIX 3aHATUN
pasgena
BeoaHoe 3aHsiTue. dnsmyeckne namepeHusi, Metoabl 00paboTkm
1 pesynbTaToB namepenunin. JIP102. Iay4yeHne 3akoHOB BpallaTenibHOro
ABXeHna Ha maaTHuke Obepbeka.
1
JIP105. OnpegeneHne MOMeEHTa MHEPLMN METOAOM TPUAUNSIPHOIO
2 noggeca. Npoeepka Teopemsl LUTtenHepa JIP106. OnpegenexHne
YCKOPEHUA CUnbl TSXKECTU METOAOM 000pOTHOro MasiTHuKa J1IP117.
Onpegenexne moayns KOHra ns pactskeHnsi Ha npubope JlepmaHTtoBa
JIP104. OnpeageneHne MOMEHTa MHEPLINW BpaLLaoLLENCs CUCTEMBI.
3 JIP108. OnpeageneHne MOMEHTa MHEPLINK KOMbLA C MOMOLLIbIO MasiTHUKA
2 Makceenna
4
5
6
7
3
J1P203. 3mepeHne conpoTnBAEHN NPOBOAHMKOB C MOMOLLbIO MOCTa
8 YntctoHa J1IP204. ViccnegoBaHne 3aBUCMMOCTW CUMbl TOKA, HanpskeHns,
MOLLIHOCTM 1 KO3dhdMUMEHTA NOMNE3HOI0 OENCTBUS LIEeN NOCTOSIHHOIO
TOKa OT CONPOTUBNEHNSA Harpy3kn 3aMKHYTOW LiENW.
9 JIP209. OnpeaeneHne ropnsoHTanbHOM COCTaBNAKLWEN MarHUTHOro Nons
3emnu
4 10
11 JIP205. OnpeneneHne koadduumMeHTa camonHayKLmMm 1 casura ¢as B
Leny nepemMeHHOro Toka
12 JIP202. N3y4veHune konebaTtenbHOro KoHTypa
JIP305. NccnepoBaHue cnekTpos nornoweHnst pactsopos JIP308.
5 13 WMccnenoBaHve TennoBoro nanyyenuns ten. OnpegenexHve Temneparypbl

Tena n noctosiHHon CTtedaHa-bonbLmaHa
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Homep

Mogaynb pasnena CopepxxaHne nabopaTopHbIX 3aHATUN
JIP302. OnpeneneHne nokasatens npenomneHus xuakoctn JIP303.
M3amepeHne anvHbl CBETOBOW BOMHbI C MOMOLLIbIO OunpuamMbl PpeHens
14 JIP304. N3amepeHne AnnHbl CBETOBOM BOJSTHbI C MOMOLLbIO
6 andpakumoHHon peweTkn JIP307. OnpeaeneHune nokasarens
npenomMneHnsa guanekTpuka no yrny bprocrepa
15

3ao4Hasa popma

Homep o
Mogaynb CogaepxaHue nabopaTopHbIX 3aHATUN
pasgena
BBogHoe 3aHATME. Pnsnyeckme namepeHmnsi, Metoabl 06paboTkm
1 pesynbTaToB namepeHunin. JIP102. 3y4yeHne 3akoHOB BpaLyaTesribHOro
ABXeHnsa Ha maaTHuke Obepbeka.
1
JIP105. OnpeneneHne MOMEHTa MHEPLUN METOAOM TpUmnapHoro
> nogseca. lNposepka Teopemsbl LUTenHepa J1IP106. Onpegenexne
YCKOPEHUA CUIbI TAXKECTU METOAOM 0BOPOTHOrO MasTHUKa JIP117.
Onpeaenenne moaynsa KOHra ns pactsxeHuns Ha npubope JlepmaHtoBa
JIP104. OnpeneneHne MOMEHTa MHEPLUKN BpaLLAoLLENCH CUCTEMBI.
3 JIP108. OnpeneneHne MOMEHTa MHEPLNK KoMbLia C MOMOLLbIO MasiTHUKa
2 MakcBenna
4
5
6
7
3
JIP203. A3mepeHne conpoTUBNEHUI NPOBOAHNKOB C MOMOLLbIO MOCTa
8 YutctoHa JIP204. iccnegoBaHme 3aBUCMMOCTM CUMbl TOKA, HANPSXKEHWS,
MOLLHOCTM 1 K03 MLMEHTA NONE3HOIO AENCTBMUSA Lenn NOCTOSHHOMO
TOKa OT CONPOTUBNEHNS HArpy3kn 3aMKHYTON LiENW.
9 JIP209. OnpeneneHne ropM3oHTanbHOM COCTaBMALWEN MarHUTHOIO Noss
3emnu
10
4

16




Moaynb Homep CopeprkaHne nabopaTopHbIX 3aHATUN
y pasgena P patop
11 JIP205. Onpegenexune kKoahmumeHTa camonHAayKUMM 1 casura as B
Lenun nepemMeHHoro Toka
12 JIP202. 3yueHune konebaTenbHOro KOHTypa
5
JIP305. NccneposaHue cnekTpoB nornoLeHus pactsopos JIP308.
13 WccnenoBaHve TennoBoro nanyyenuns ten. OnpegenexHve Temneparypbl
Tena n noctosiHHon CTtedaHa-bonbLmaHa
JIP302. OnpeaeneHne nokasartens npenomnenus xmgkoctu JIP303.
M3amepeHune OnnHbl CBETOBOW BOMHbI C MOMOLLLI Bunpnambl peHenst
14 JIP304. 'amepeHne onvHbl CBETOBOW BOMHbI C MOMOLLIbHO
6 andpakumoHHon pewetkn JIP307. OnpegeneHvne nokasaTtend
npenoMneHns guanekTpuka no yrny bprocrepa
15

3.5. OpraHusauumsa camocToATeNbHON PaboThbl

OuHas copma
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Homep [CopepxaHne maTepuana BbIHOCMMOro Ha y
Mogaynb Buabl camocToaTensHom paboTbl
pasgena CaMOCTOATENBHOE U3yYeHue
[lBm>xeHne Ten nepemMeHHON Macchl.
Pedepat n BoicTynneHune c
MpyHUMN paboTbl peakTUBHOIoO
OOKNagoM
asurarens
2 3 MoarotoBka aNEKTPOHHON
Mmpockonbl U X NPUMEHEHNE npeseHTauun n ee
npeacrasneHme
Kocmu4yeckne ckopocTtu n npobnema Pedepat n BbicTynneHune ¢
KOCMMUYECKUX MONEeTOB AoKnagom
3akoHbl pacnpegeneHus Makceenna u PedbepaT n BbICTynneHne ¢
BonbumaHa AoKnagom
2 4 .
MogrotoBka anEKTPOHHOMN
PeanbHble rasbl U ha3oBbie Nepexobi.
npeseHTauum u ee
CxxmxeHne rasos
npencrasneHne
OHTpONMs 1 ee BEPOATHOCTHBIN CMbIch. | Pedhepat u BeicTynneHune ¢
3akoH Bo3pacTaHUs SHTPONUK AoKnagom
3 5 "a3oBble pa3psabl. AnekTpuyeckuin Tok | Pedepat v BeicTynneHme ¢
B rasax OOKNagoM
ONeKTPUYECKNIn TOK B KNOKOCTSAX. Pedepat n BbicTynnexHune ¢
3akoHbl Papages anga anekTponusa AoKnagom
MogrotoBka anEKTPOHHON
deppomarHeTmam. MNprumeHeHne
4 10 npeseHTauum n ee
deppomarHeTmkoB
npeacrasneHme
MogrotoBka anEeKTPOHHOMN
Mna3sma. MarHuTorngporeHepaTtopbl npeseHTauun v ee
npencraBneHne
5 12
MoaroToBKka aNEKTPOHHOM
YCKOpUTENW 3NIEMEHTapPHbLIX YacTuL npeseHTauun n ee
npencrasneHne
MoarotoBka aneKTPOHHOM
6 15 MpyHUMN paboTbl 1 YCTPONCTBO Nla3epa | Npe3eHTauumm n ee

npencrasrneHne

3aouyHas dhopma
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Homep |CopepxaHue matepuana BbIHOCMMOIO Ha y
Mogaynb Buabl camocToaTensHom paboTbl
pasgena CaMOCTOATENBHOE U3yYeHue
[lBm>xeHne Ten nepemMeHHON Macchl.
Pedepat n BoicTynneHune c
MpyHUMN paboTbl peakTUBHOIO
OOKNagoM
asurarens
2 3 MoarotoBka anEKTPOHHOM
MMpockonbl U X NPUMEHEHNE npeseHTaumm u ee
npencrasneHme
Kocmu4yeckne ckopocTtu n npobnema Pedepat n BbicTynneHune c
KOCMUYECKUX NONeToB OOKnagoMm
3akoHbl pacnpegeneHuns Makceenna u Pedepat n BbicTynneHune c
BonbumaHa AoKnagom
2 4 .
MogrotoBka an1E€KTPOHHOM
PeanbHble rasbl 1 ha3oBble nepexonpbl.
npeseHTauum u ee
CxxmxeHne rasos
npeacTaBneHue
OHTpONMs 1 ee BEPOATHOCTHBIN CMbIch. | Pedhepat u BeicTynneHune ¢
3akoH BO3pacTaHUs SHTPONUK AoKnagom
3 5 "a3oBble pa3psabl. AnekTpuyeckuin Tok | Pedepat v BeicTynneHme ¢
B rasax OOKNagoM
ONeKTPUYECKNIn TOK B KNOKOCTSAX. Pedepat n BbicTynnexHune ¢
3akoHbl Papages anga anekTponusa AoKnagom
MogrotoBka aNEKTPOHHOMN
deppomarHeTmam. MNprumeHeHne
4 10 npeseHTauum n ee
deppomarHeTMkoB
npeacrasneHme
MogrotoBka anEeKTPOHHOM
Mna3sma. MarHuTorngporeHepaTtopbl npeseHTauun v ee
npeacTaBneHue
5 12
MoaroToBKka aNEKTPOHHOM
YCKOpUTENN 3NIEMEHTapPHbLIX YacTuL npeseHTauun n ee
npeacraBsneHue
MoarotoBka anEeKTPOHHOM
6 15 MpyHUMN paboTbl 1 YCTPONCTBO Nla3epa | Npe3eHTauumm n ee

npencrasrneHne

4. UHTepaKTUBHbIe (hopMbl 0Gpa3oBaTesibHbIX TEXHONOrUM

19




M Homep Bun KonunyecTtBo
oaynb y4eOHBIX O6pasoBaTenbHble TEXHONOMK
pasgena y yacos
3aHATUN
5 4 MK dusnyeckas 4EMOHCTPaLMS C UCMONb30BaHMEM y
npeseHTaumm
4 9-11 | K, M3 PaboTta ¢ aneKkTpoHHbIMK 0Opa3oBaTeNnbHbLIMM >
pecypcamu
5 12,13 | JIK, M3 | TexHonornn npobnemHoro oby4eHus 2
6 15 MK, N3 dusnyeckas AeMOHCTPAaLMS C UCNONb30BaHMEM y
npeseHTaumm

5. ®DoHA OLEHOYHbIX CPeACTB AN NPOBeAEHUS TeKYLLEero KOHTPOnNA u
NPOMeXyTOYHOM aTTecTaumMm oby4aroLmxca no gucumunimHe (moayno)

PoHO OLIEHOYHbIX CpPeacTB

6. Yye6GHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLUMNNMUHDI
6.1. OcHOBHas nuTepartypa
6.1.1. MNevyaTHble U3gaHus

1.TpochumoBa, Taumcua WeaHoBHa. Kypc cdwusmku : yued. nocobue / TpodmmoBa Taucus
MBaHoBHa. - 18-e wus3g., ctep. - Mockea : Akagemusa, 2010. - 557 c. - (Bbicwee
npodeccroHaneHoe obpasoaHue). - ISBN 978-5-7695-7601-0 : 515-90.ocHoBHan106090,02
2.CaBenbes, Nropb Bnagnmunposuy. Kypc cdumsmkm : yueb. nocobue : B 3 1. T. 1: MexaHuka.
MonekynsipHaa d¢wumsmka / CaBenbeB Wropb BragumupoBud. - 4-e usg., ctep. - CaHkT-
MeTepbypr : JlaHb, 2008. - 352c. : un. - (YuebHukn ang By3oB. CneumnanbHas nutepartypa). -
ISBN 978-5-8114-0684-5(06wwni1) : 368-00.0cHoBHas391780,22

3.CuByxuH, Omutpuin Bacnnbeeud.O6wmn kypc dmsmkun. B 5 T. : yueb. nocobue. T 1. MexaHuka
/ CuByxuH Omutpuii BacunbeBuu. - 5-e n3g., ctep. - Mockea : ®UBMATIINT, 2006. - 560 c. -
ISBN 5-9221-0715-1 : 420-57.0cHoBHas1141780,08

4.CuByxvH, Omutpun Bacunbemy.O0wmn kypc doumsmkmn : yyeb. nocobue. T. V : AToMHasa u
agepHas dumsuka / CuByxmH Omutpuin BacunbeBuu. - 3-e n3g., ctep. - Mocksa : PUSMATIINT,
2006. - 784 c. - ISBN 978-5-9221-0645-0 : 369-50.0cHoBHan51680,03

6.1.2. U3paHua us 3BC

1.UnbuH, Bagum AnekceeBud. ®dusmka: yuebHuK n npaktnkym. — M.: M3a. KOpawt, 2017. — 399
c. http://www.biblio-online.ru/book/E6C7AF81-5AD4-447D-9A63-A1D57730700B

2.Hukepos, Buktop AnekceeBud. dusmka: y4ebHUK n npaktukym. — M.: U3g. KOpant, 2016. —
415 c. http://www.biblio-online.ru/book/4cc1cea8-0242-4ffc-be83-6812e1a08899

6.2. [lononHuUTenbHasa nutepartypa
6.2.1. NMNeyvyaTHbIe UsgaHusa

1.0puw, Ceprent Sgyapnosud. Kypc obuien duankm : yyebHuk : B 31. T. 1: dusnyeckne ocHOBbI
MexaHukn. MonekynsapHaa dusnka. Konebanuma n BonHbl /| ®puw Cepren 3pyapaoBud,
TumopeBa AnekcaHgpa BacunbeBha. - 12-e usg., crep. - Cankr-leTepbypr : JlaHb, 2007. -
480c. : un. - (YyebHukn ansa By3oB. CneumanbHas nutepaTtypa). - ISBN 978-5-8114-0662-
3(0O6wwun) : 1649-00.ocHoBHan201780,11

2.CeewnHukoB, Nrope Bagnmosuu. KonebaHusa n BonHbl : y4eb. nocobue / CeewwHukoB Uropb
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http://work.zabspu.ru/fos/19/193/11.03.02_%D0%911.%D0%91.10_%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%9014.pdf

Bagumosuy, [3t06a NeHHagun AHaTtonbeBud. - Yuta : YutlyY, 2008. - 128c. - ISBN 978-5-
9293-0364-7 : 6/u.ocHoBHaA352050,17

3.CaeyeHko, H.[J. OcHoBbl bum3aukm : y4yeb. nmocobue. Y. 1 : MexaHuka. InekTpoanHamuka.
TepmoguHamuka / H. . CaeyeHko, T. B. KyabmuHa, T. B. PaxneuoBa. - Yurta : 3a6l'Y, 2015. -
233 c. - ISBN 978-5-9293-1231-1 : 233-00.0cHoBHas50+e6411,00

4.CeelwwHukoB, Aropb BagumoBud. 3nekTpomarHutHoe nosne : y4eb. nocobue / CeellHNKOB
Uropb BagumoBuy, KyabMuHa TaTbsiHa ButaneesHa. - 2-e usg., ncnp. - Yuta : PYuHMJ1 3a6rl'y,
2008. - 200 c. - ISBN 978-5-9293-0819-2 : 142-00.0ocHoBHan12560,00

5. BepxotypoB, AHatonuin PycnaHoBud. ®dusmka : yveb. nocobue / BepxoTypoB AHaTONMUK
PycnaHosuy, LWamoHuH Buktop AnekcaHgpoBud, BenknH Cepren HOpbeBud. - Yuta : Yntly,
2010. - 243 c. - ISBN 978-5-9293-0646-4 : 160-00.0cHOBHas11646600,25

8. bypunosa C.1O0., MawepeHkoB B.M. OcHoBbl dhusmnyecknx namepeHuin: Yueb. Nocobue —
Yura: Yutl TY, 202,-184c.

6.2.2. U3paHua u3 3b6C

1.6ornpapeB bopuc Bnagmmnposud. Kypc obien comnamnkm B 3 kH. KHura 1: mexaHuka : Y4ebHuK
ana GakanaspoB / boHpgapee Bbopuc Bnagumuposud; boHpgapeB b.B., Kanawnukos H.IM.,
Cnvpun IT. - M.: N3pgaTtenbcteo HOpawnt, 2017. - 353. - (bakanaBsp. AkageMuyeckuii Kypc). -
ISBN 978-5-9916-1753-6. - ISBN 978-5-9916-2321-6: 108.93.

Cchbinka Ha pecypc: http://www.biblio-online.ru/book/861D143B-2C32-4579-BBDC-
1C7C922EF576

6.3. ba3bl gaHHbIX, MHOPMaLMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMbI

1 . MHdbopmaumoHHas cuctema «EanHoe okHO JocTyna K obpasoBaTeribHbIM pecypcam»
(http://window.edu.ru/).

2. Hay4yHasa OnekTpoHHasa bubnuoteka http://www.e-library.ru.

3 . OneKkTpoHHbIe Bepcun y4ebHMKOB, NOCOOMI, METOANYECKMX pa3paboToK, yKkaszaHnim 1
pekomeHgaumi no BceM BMaam y4ebHon paboTbl, NpeayCcMOTPEHHbIX By30BCKOW paboyen
nporpaMMon, HaxogsLmecsi B CBOOOAHOM AOCTyNe ANsi CTYAEHTOB, 00y4aloLmxcs B By3e,

7. NMepeyeHb NporpaMMHOro o6ecneyeHus

MporpammHoe obecneveHne obllero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunarnbHOro Ha3HaYeHUs:

8. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbBI

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-210

YyebHaa ayguTtopus Oons MpoBeAEHMST 3aHATUA NEKUMOHHOrO TuMna, 3aHATUA CEMMHAPCKOro

TMna, rpynnoBbIX U MHAMBUAYANbHbBIX KOHCYMbLTALMWA, TEKYLLEro KOHTPONS U NPOMEXYTOYHON

arrectaumm

KomnnekT cneyunansHon yyebHom mebenu. [locka mapkepHasi.

Habopbl 4eEMOHCTPaUMOHHOIO 060pya0oBaHMA U y4eOHO-HArNA4HbIX NOCOOMI MO ANCUUNIMHAM,

MYNTUMEANNHBIA K-T B COCTaBe: MEPEeHOCHOW 3KpaH Ha TpeHore, MynbTUMeamManpoekTop,

HOYTOYK.

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-16

JlabopaTopus ¢uankn. YyebHas ayautopus Onsi NMPOBEAEHMST 3aHATM CEMMHAPCKOro Tuna,

rpynnoBbIX W WHAMBUAOYASNbHbLIX KOHCYMbTaUMWA, TEKYLWEero KOHTPONS M  NPOMEXYTOYHON

arrecTaumm

KomMnnekT cneumansHon y4ebHon mebenu. [lJocka ayantopHas menosas.

Habopbl AEMOHCTpaLMOHHOrO 060pyA0OBaHMS U y4eOHO-HarnsagHbIX NOCobuiA No AUCuUUnInHam

672000, r. Yuta, yn. KactpuHckan-1, ayg. 08-16

Jlabopatopust pusnkn. YyebHaa aygutopus And NPOBEOEHUSA 3aHATUA CEMUHAPCKOro Tuna,
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rpynnoBbIX W MHOMBUAYANbHbLIX KOHCYMbTAUWA, TEKyLLero KOHTPONs M MPOMEXYTOYHOM
aTTecTauum

672000, r. Yuta, yn. KactpuHckas-1, ayg. aya. 08-15

KomnbloTepHbIn knacc. YuebHas ayautopus ansa npoBefeHUst 3aHATUA CeMUHApPCKOro Tuna,
KypCOBOro NPOEKTUPOBaHUSA (BbIMOMHEHUS KypCOBbIX paboT), rpynnoBbiX W MHANBUMAYaMNbHbLIX
KOHCYNbTaLMN, TEKYLLEro KOHTPOMS U NPOMEXYTOYHOW aTTecTauumn, caMoCcToAaTeNbHON paboThl
KomnnekT cneynansHon ydebHom mebenun. [locka ayautopHas menosas.

JlabopaTopHas ycTaHoBka Mo MexaHuke «OnpegeneHve MOMEHTA WHEpUMM BpalleHus
cucTeMbl», nabopaTopHasi ycTaHoBKa No MexaHuke «OnpegeneHne MOMeEHTa MHepLUUn KonbLa
C nomoubio MaaTHMKa Makceennay», nabopaTopHasa ycTaHOBKa No MexaHuke «OnpeaeneHune
YCKOPEHUSA Ccunbl  TAXeCcTn OobopoTHbIM MadTHMKOM (MeTog bBeccens)», nabopatopHas
yCTaHOBKa MO MexaHuke «OnpegeneHne MOMEHTa WHepuuu TpedunsipHoro nogeeca U
nposepka TeopeMbl LLTenHepar», nabopaTtopHas ycTaHOBKa No MexaHuke «/3yyeHne 3aKkoHOB
BpalwaTenbHOro ABMxeHUs Ha masitTHuke Obepbeka», nabopaTopHasi yCTaHOBKA MO MeXaHWUKe
«OnpeneneHue koadumLmeHTa BHYTPEHHErO CONPOTUBMEHMS XMAKOCTN No meTody CTokcay,
nabopaTopHas ycTaHOBKa MO MexaHuke «OnpegeneHne CKOpPOCTU 3ByKa W MoKasaTens
agmabaTtbl 4nsi BO34yXa Pe30HAHCHBIM METOAOMY.

JlabopaTopusa anekTpudectBa M marHeTMama, (knacc «Kackag»: paboyee MecTo CTyaeHTa
BKMtoYaeT koMnnekt npubopoe C1-49, '3/1-1, RR33 - 2wr, aBometp M890D — 2 wr, 10
CMEHHbIX MoAaynewn), nabopaTopusi ONTUKW, KBAHTOBOW W CTATUCTUYECKOM (U3MKKU (Krace
«KBasap»: paboyee MeCTO CTydeHTa BKMWYaeT — wusnydaTtenb, MoHoxpomatop MYM-2,
umdgposon asometp M890D, onTudeckas ckaMbsi, U3MepUTENbHBIA CTOM, ONOK ynpaBneHus
YyCTaHOBKOW, CMEHHbIe YCTPOWCTBA), MOKaNbHO BblYMCNIUTENBHASA CeTh.

9. MeToauueckue peKkoMeHAALMN NO OpraHU3auUmn U3yYeHUs AUCLUNIIUHDI

Jlekumn aBRSOTCA OCHOBHBIM WCTOYHMKOM TEOpeTUYecKoro maTtepuana no AUCLMIIIMHE.
MoceLlleHne 1 KOHCNEKTUPOBAHME NEKLNI ABMSETCA 00693aTeNnbHOM COCTaBMAOLWEN YCNELHOro
OCBOEHUS OUCLMNITUHBI 00Yy4atoLLMMUCS.
[na achdekTnBHOro 0CBOEHMS MaTepuana gucumnimHbl Heo6XoaMMO BbINONTHEHNE CREeAYHLNX
TpeboBaHui:
- 00sa3aTenbHOEe MoceLleHNe BCEX FNEKLUMOHHBIX M MPaKTUYECKUX 3aHATUI, cnocobcTeytoLLee
CUCTEMHOMY OBIaZlEHNI0 MaTepmarnom Kypca;
- BCE BOMPOCHI COOTBETCTBYHOLUMX pa3gesioB U TEM MO AUCUMNIINHE HEOBX0ANMO (PMKCMPOBATL
(Ha nobbIX HoCUTENSX MHopMaLun);
- 00si3aTenbHOEe BbLINOMIHEHNE AOMALUHMX 3adaHuA SIBNSETCS BaxHenwum TpeboBaHMEM U
ycrioBnem hopMMpoBaHUS LLIENMOCTHOrO U CUCTEMHOTO 3HAHWUSA MO OUCLMMNIUHE;
- 06a3aTENbHOCTb NIMYHOM aKTUBHOCTU KaXXOoro CTyAeHTa Ha BCEX 3aHATUSX MO AUCLMNIIVHE;
- B Cny4vasiX HEeSACHOCTM KakuMx-nnbo BOMPOCOB, OBCY)XOaeMblX Ha 3aHATUAX, Heobxoammo
3aQaTb COOTBETCTBYHOLLME BOMPOCHI NPenoaaBaTernto, a He OCTaBNATb UX HEMOHATLIMU;
- B CIy4Yasax MpoOMycKOB 3aHATUIA MO YBaXWUTENbHbIM MPUYMHAM CTyAeHTaM npefocTaBnsieTcs
npaBo NOAroTOBKM W NpeAcTaBreHns 3agaHuin N OTBETOB Ha BOMPOCHI M3Y4YEHHOro MaTepuana,
C pacyeTOM Ha MOMOLLb NpenogaBaTens B €ro yCBOEHUN;
- B Cry4asix NponyckoB 6e3 yBaKMTEINbHON NPUYMHBLI CTYOEHT 00513aH CaMOCTOATENbHO N3Y4NTb
COOTBETCTBYIOLNA MaTepuarn,
- He06XOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTbL M MHULMATUBHOCTL CTYAEHTOB Mpu
KOHTpone Habopa ©annoB No AMCUMUMNNNHE AMS YCMELHOro MNPOXOXAEHUST MPOMEXYTOYHOWN
aTTectaumm.
Mopsigok opraHmnsaummn nabopaTtopHonm paboTbl CTYAEHTOB
JlTabopaTopHas paboTta cTyaeHTOB NpegnonaraeT Co3HATENbHON akTUBHOM paboThl HE TOMBKO B
nabopaTtopun npn cbopke yCTaHOBKN M NPOBEAEHUN N3MEPEHUIA, HO U AOMa NPW MOArOTOBKE K
n3mepeHuam, o0b6paboTke pe3ynbTaToB U COCTABEHMS OTYETA.
BbinonHeHne nabopaTtopHomn paboTkl eCTb onpedeneHHas nocneaoBaTenbHOCTb AEUNCTBUN:
— NOAroToBKa K 9KCNEPUMEHTY;
— NpoBefEeHNE N3MEPEHWI;
— 0bpaboTka nony4eHHbIX pe3ynbTaTos,;
— ¢hopmynmpoBKa BbIBOAOB U HaNMcaHue oTveTa.
[ns rpaMOTHOro M ObLICTPOrO MX BbLIMOMHEHUSI OOMMKHA CIOXWTLCS OnpeaerieHHas cucTema
3HAHUN N yMEHWI (OPUEHTMPOBOYHASA OCHOBA OENCTBMSA), koTopas obecneuvT npaBuUibHOE U
paumoHarnbHOe NUCNOSTHEHNE OENCTBMS.
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[MoaToMy BbINonHeHWe Kaxagon nabopaTopHon paboTbl HEOBXOAMMO HauMHaTb C U3yYeHUs ee
OnNucaHns U NpUBeaeHNst 3HaHWUI B CUCTEMY, a8 UMEHHO:

— SICHO NpeacTaBuTb cebe obLLYI0 Lenb JaHHOW KOHKPETHOW nabopaTopHOM

paboTel M nocrnefoBaTeNnbHOCTb 3aday, pPeLUeHMe KOTOPbIX MpUBEAET K AOCTMKEHUIO
OKOHYaTenbHOW Lenu;

— 3HaTb OCHOBHble 0COBeHHOCTU 0bbekTa uccnegoBaHus

— U3YyUUTb U yMETb OOBACHUTL (U3MYECKME OCHOBbLI UCMOMb3yemMbiXx B paboTe meTodoB
N3MEPEHMNS UCKOMBbIX BEJTUYMH;

— YMeTb HapucoBaTb MPUHUUNMANbHYIO CXEMY UCMNOMNb3yeMON YCTAHOBKN U 3HATb Ha3HayeHune
KaXkgoro 13 ee ysnos;

— 3HaTb NOCNeaoBaTeNbHOCTb BbINOMHEHUS 3TanoB nabopatopHow paboTh;

— umeTb obLlee nNpeacTaBneHne 06 oxmnaaembix pesyrnbratax NPOBOAMMOro 3KCNepMMeHTa U
ymeTb BblBpaTb METOA, HYXXHbIV AN UX MateMaTtudeckon obpaboTku

OTtueTcTygeHtan opaboTtepnonxeHb6 bl TbUHANBMAYATNIbHBIM, COCTaBIIEHHbIM MO
yCTaHOBIEHHOW dopMe, U codepXaTb cnefylolime pasgensl: HauMeHoBaHMe paboTbl; uenb
paboTbl; uHAMBMAyanbHOE 3afaHue; MpUMMEHsiemMas annapaTtypa; e e onucaHue (cuctema,
Knacc, LeHa gaBneHusa n T.4.); KpaTKoOe U3N0oXeHMe METOAMKN, CXEMbI ONbITOB; TabnuLbl
OaHHbIX U3MepeHnit; MTor 06paboTkM pesynsTaToB U pacyeTHble opMynbl; rpadumku; aHanms
pe3ynbTaToB M NOrPELUHOCTEN; pparMeHT KOHCTPYKLMN coeanHeHns. AHanmM3 pesynbtaTos
ABNSAETCSA BaXHOM YacTbio oTYeTa.

Mopsgok opraHM3aummn CTyOeHTOB Ha NPaKTUYECKOM 3aHATUN

Mepea NpakTUYECKUMN 3aHATUAMWN CTYOEHT OOJIXKEH NOBTOPUTb NEKLMOHHbIN MaTepwuarn,
OTBETMB H @ BONPOChHI 419 CAMOKOHTPONS N 0 HeobxoanmMon Teme, a TakKe MPoCMoTpeTb
peKoOMeHAaL MmN Mo PeLLIEHUI0 TUMUYHbIX 3a4a4 9TON TEMBI.

Ha npaktnyecknx 3aHATMAX 0606LLalTCa M CUCTEMATU3NPYIOTCA 3HaHMS, MOJTyYeHHblEe Ha
NEKUMOHHbIX 3aHATMAX W PopMUpPYIOTCA YMeHus pellaTtb TUnosble 3agaun. lNpu pelueHun
CTYOEHT JOMXEH YMETb:

- BblAENATb onncbiBaemoe sineHne (06bekT), aHann3MpoBaTh yCNOBUE 3a4auu;

- BbIMOSHATL NOCTPOEHWNE MOLENMN ABMEHUS;

- (hopMynupoBaTb BbIBOAbI U3 MOAENM;

- BbIABMATb NPUMEHEHMWS NOMYyYEeHHbIX 3HaHUI B NpodecCnoHarnbHOW AeaTeNbHOCTHU.

H a npakTuyeckux 3aHATUAX CTyAeHT npuobpeTaeT yuutca cobupatb M aHanMsMpoBaTb
uHcpopmMaLmio Ans hOpPMUPOBAHNST UCXOAHBIX AaHHbIX ANS MPOEKTUPOBAHUSA CPeaCTB U ceTewn
CBSA3N.

Mopsagok opraHusaumn caMmocToATenbHOW paboTbl CTyAEHTOB

CamocTosiTensHasa paboTta — nHanemnayanbHas ydebHas OedaTenbHOCTb, ocyllecTensiemasn 6e3
HEeNOCPEeACTBEHHOrO PYKOBOACTBA MpenogaBaTens, B Xode KoTopon 6akanaBp akTUBHO
BOCMPMHUMAET, OCMbICITMBAET MHAOPMALUIO, pellaeT TEOPETUYECKMUE U NPaKTUYECKNE 3adauu.
B npouecce npoBefeHHON camMOCTOATENbHOW paboTbl POPMUPYHOTCH KOMMETEHLMMN.
CamocTosiTensHasa paboTa CTyAeHTOB npegnonaraert:

- camocTosTenbHbI nouck, obpaboTky (aHanus, cuHTe3, obobLieHne n cuctemaTusaumio),
aganTtaumio HeobxoauMon Mo ANCUUNIIMHE MHdOPMaLUK;

- BbINOMHEHWE 3a4aHui Ana caMocToATeNbHON paboThl;

- M3y4YeHVe W YCBOEHWe TeopeTM4ecKoro martepuana, npeacTaBleHHOro Ha MEeKUUOHHbIX
3aHATMAX M B COOTBETCTBYIOLLUMX NUTEPATYPHbIX UCTOYHUKAxX (pekomMeHayemas OCHOBHasi U
OONoMHUTENbHAsA NuTepaTypa);

- CaMOCTOATENbHOE U3YYeHNe OTAeNbHbIX BOMPOCOB KYpCa;

- nogrotoBka K MpakTM4eckKMM U1 nabopaTopHbIM  3aHATUAM, B  COOTBETCTBUM C
pekoMmeHpaumamMu npenogasaTens (BbIMOMHEHWE KOHKPETHbIX 3adaHui, COOTBETCTBYHOLLUE
OpraHM3auVoHHbIe JENCTBUSA U T.4.).

CamMoCTOoATENBHOE BbIMOMHEHNE KOHTPOJIbHLIX U NTabopaTopHbIX paboT SIBNSAETCH OCHOBHLIM
CpeaCcTBOM OCBOEHMS TEOPETUYECKOro MaTepuarna Kypca u npmobpeTteHus yMEHUN N HaBbIKOB
€ro npakTU4ecKoro NpUMEHeHWsi, MOCKONbKY TONbKO NPUMEHeHue 3HaHun obecneyvvBaeT uX
rnybokoe noHumaHue. KoOHTponb 3a camoCTosATENnbHOW paboToM MPOU3BOAMTCS Ha
NPaKTUYECKUX 3aHATUAX.

Pa3spaboTtumk/rpynna paspabotumnkos: TepelwmnH Oner Hukonaesuy, ctaplunii npenogasarerb
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PaccmoTpeHa Ha 3acegaHuun Kacheapbl
(npotokon ot 01.09.2017 r. Ne 1)
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