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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CNocoBHOCTbIO NPUMEHATb COOTBETCTBYIOWNIA COU3NKO-MaTEMATUYECKNIA annapar,

MEeTO4bl aHaNM3a U MOLENVPOBAHNS, TEOPETUYECKOrO 1 3KCNePUMEHTaNbHOMO
MCCnenoBaHUsS MPU PELIEHN MPOGECCUMOHANbHBIX 3aaa4

MK-1 CMOCOBHOCTbIO y4acTtBoBaThb B NnaHMpoBaHMK, NOAroTOBKE U BbINOMHEHNWN TUMOBbIX
DKCNepuMeHTanbHbIX nccnefoBaHuin No 3afaHHOM MeToanke

MK-2 crnocobHocTbio 0bpabaTbiBaTh pe3ynbTaTbl 3KCNEPUMEHTOB

Obyqarowumitcs, OCBOVBWNIA AUCLUANAUHY (MOSY/b):
JonxeH 3HaTb:

- OCHOBHbI€ MOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNeKTpn4yecTea N MarHeTn3ma, KonebaHuii n BOJIH, KBAHTOBOM
CpI/ISI/IKI/I, CTaTUCTMYECKOM (*JI/ISMKI/I N TepMoanHaMUKA.

JlonxeH ymeTb:

- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM 3KCNEPUMEHTANBHbBIX AaHHbIX; PelwaTb TUMNOBbIE 3324241 N0 OCHOBHBLIM
pasfenam ouankm, NCnonb3ys METOLbI MAaTEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnem.

JlonxeH Bnanetb:

- METOLAMV 3KCMEPVMEHTANBbHOMO NCCNEN0BAHUS B (PU3MKE (MNaHMpoBaHue, nocTaHoBka 1 obpaboTtka
SKCMNepuUMeHTa).

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
- NMPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLUMIUHDLI B NMPOCDECCUOHANBHO AEATENbHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynn)" OCHOBHOM NpodecCuoHanbHom
obpaszoBatenbHoi nporpammbl 13.03.02 "9nekTposHepreTmka u anekTpoTexHuka (JmarHocTmka u akenayataums
9NEKTPUYECKOrO N 3EKTPOHHOrO 060pyaoBaHNs aBToMobunein)" n oTHocuTcst K 6a3oBoii (0bLwenpodeccroHanbHoM)
yacTu.

OcBauBaetcs Ha 1, 2 kypcax B 2, 3 ceMecTpax.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKoCTb AUCLMNAUHBI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHas paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(oB), npakTuieckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopmMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4€T BO 2 CEMECTPE; 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N MoLynS CemecTp| (B yacax) pa6ora
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. dusnyeckme oCHOBbI
1. MEXaHNKM 2 6 6 0 16
5 Tema 2. MexaHuyeckme konebaHus n 5 4 4 0 12
BOJTHbI
Tema 3. MonekynspHas douauka u
8. TepMoaMHaMuka 2 6 6 0 12
Tema 4. OnekTpocTaTuka un
4. 9NEeKTPUYECKUIA TOK 3 8 8 6 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
Tema 6. OnekTpoMarHuTHble
6. konebaHns v BO/HbI 3 4 4 6 20
Tema 7. BonHoBas 1 kBaHTOBas
7. onTuKa 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOA
8. MeXaHKN 3 4 4 0 20
Tema 9. ®usmka atoma u TBEpOOro
9. Tena 3 2 2 0 22
Tema 10. Dusnka sopa u
10. 3NeMeHTapHbIX YacTuL, 8 2 2 4 22
Ntoro 52 52 36 184

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHoOBbl MEXAHUKM
OcCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABuXeHns (MatepvanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpawiarenbHoro agsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX Y YrI0BOV 1N IMHEAHON CKOPOCTAMU, PaBHOMEPEMEHHOE BpaLueHNe
mMaTepuanbHON TOUKM).

OcCHOBbI AMHAMKKMW.

| 3akoH HbtoToHa, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynbc. 11l 3akoH HbloToHa.
LleHTp macc, CKopoCTb M YCKOPEHME LieHTpa Macc.

3aKOHbl COXpaHEHNs B MEXaHUKeE.

MexaHunyeckas pa60Ta. KOHCGpBaTVIBHbIe Cunbl, NOTEHUMallbHAsA SHeEpPrnsa Tena. CBs3b mMexny CUNOI N NOTEHLNaNbHON
3Hepr|/|e|7|. OJJ,HOpO,EI,HOCTb BPEMEHMN. 3akoH COXpaHeHu4 NMOMNHOM MEXaHMn4Yeckom SHeprun. O,EI,HOpO,D,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHua nMmnynbca MeXaHN4eCKON CUCTEMBI.

MexaHvka TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OVHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTpaHCTBa. 3aKOH
COXpaHeHnst MOMeHTa uMnynbea.

am PAEKTPOHHBH
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

PenstuBmctckas mexaHuka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CneacTBns U3 Hero: 3ameieHne BPeMeHU, CoKpaweHne 4MHbl. 3akoH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHu4yeckne Kone6aHus U BONHbI

MexaHuyeckue konebaHums.

CBobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowwe konebaHus. BelHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4eckne BOMHbI.

XapakTeprCTUKM MexaHU4eckunx BonH. YpaBHeHue beryuieii BonHbl. CTosumne BonHbl. BonHoBoe ypaBHeHue. [noTHOCTb
sHepruwn. MNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynspHo-kuHeTnyeckas Teopmsa (MKT) ngeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypasHeHne MKT naoeanbHoro rasa. YpasHeHue COCTOSIHUS naeanbHOoro rasa.
duraunyecknii cMbICh TemrnepaTypsbl. SBneHnst nepeHoca. CpeaHss onvHa ceoboaHoro npobera Moneky.

®dyHkumm pacnpeneneHus Makcsenna n Bonbumana.

PacnpegneneHve monekyn no ckopoctsam. PyHkums pacnpenenenms Makceenna. Bapometpuyeckas doopmyna.
Pacnpegnenexune monekyn no sHeprusm. dopmyna bonbumaHa.

OcCHOBbI TEPMOANHAMUKM.

| Hauano TepMoamHammku. Pabota rasza. TennoémkocTtb rasa. CteneHn csoboapl Monekyn. AgnabaTnyecknii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U aNeKTpU4eCckun ToK

OneKkTpuyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. Hanpsix&HHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Linpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHuKN.

OnekTpuyeckoe none B BELECTBE.

MonspHble 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapunsosaHHoCcTb. Teopema [Taycca ons guanekTpuka.
ONeKTPOEMKOCTb. SHEPrUSA INEKTPUHECKOro NOns.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHOM 1 amddpepeHumansHon goopmax. 3akoH dxoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoauHammuka

MarHuTHoe none B BakyyMme.

MHaykums mardmTtHoro nons. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-/lannaca. Linpkynauus Bektopa.
Cwvna NopeHua. [1BnxeHne 3apsna B MarHUTHOM Morne.

MarHuTHbIR noTok. Teopema Maycca. PaboTa MarHMTHOro nonsi. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapapes. VIHoykTneBHOCTL. CaMonHOyKUNS.

MarHuTHoe none B BewecTse.

MarHeTukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHePrus MarHUTHOroO Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cMeweHns. YpasHeHns Makceenna B MHTErpanbHOn u guddpepeHumanbHOn
doopmax, nx PU3nyecKmin CMbICh.

Tema 6. dnekTpoMarHUTHbIe Kone6aHUA v BOJHbI

OneKkTpoMarHuTHole KonebaHms.

Hezatyxatowune konebanus. 3atyxarowme konebaHus. BoiHyXaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.

aﬂeKTpOMaFHVITHbIe BOJIHbI. FeHepame ANEKTPOMArHUTHbIX BOJTH. YDaBHeHI/Ie 9NIEKTPOMArHMUTHbIX BOJH. FpanMHeCKoe
|/|306pa>|<eHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANEKTPOMArHUTHbIX BOJTH. BonHosoe ypaBHEHME N
CKOPOCTb pacnpocCTpaHeHns 3aNeKTPOMarHMTHbIX BOJTH. UWkana 3NIEKTPOMAarHUTHbIX BOJIH.

Tema 7. BonHoBasi 1 KBaHTOBasi ONTHKA

NHTepgepeHUus caeTa.

KorepeHTHOCTb CBETOBLIX BOJMH. YCNOBUSI MAKCMyMa 1 MUHMYMa MHTepdoepeHumMn. MIHTepdoepeHumst ceeTa oT
pasfnYHbIX 06 HEKTOB.

Ondppakums ceeta.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

MpuHumn lMoireHca-Pperens. Meton 30H PpeHens. Oundpakuum PpeHens n GpayHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesHue cserta.

Monapusauns n gucnepcums ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe nany4yeHue.

Xapaktepuctuku TennoBoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa lNnaHka. Popmyna
MnaHka. OnTrnyeckas NUPoOMeTpus.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeta.

3akoHbl BHeWwHero dpotoadpdpekTa. YpaBHeHne diHwTenHa ana dpotoadpdekta. NpumeHeHns dotoadpbdoekta. ekt
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeTa. OnbiT Jlebenesa.

Tema 8. OCHOBbl KBAHTOBOM MeXaHUKM

OCHOBHbIE NONOXEHNS KBAHTOBOWM MEXAHWKM.

M'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuwee ypaBHeHue LLpeanHrepa. BonHoBas
GoyHKUMS. YCnoBusl, HaKnaabiBaeMble Ha BONHOBYIO (PyHKUMIO. YcnoBune HopMnpoBku. CTaumoHapHoe ypaBHeHe
WpeauHrepa.

LBrxeHne cBOBOLHOM HYacTULLbl. DNEKTPOH B 0AHOMEPHbIA NOoTEHUMaNbHOM siMe. TyHHeNbHbI 9d0hekT, KBAHTOBbI
ocumnasiTop.

Tema 9. Pusuka atoma v TBEpAOro Tena
KeaHTOBas Teopmsa atoma.

Moctynatel bopa. OnbiT ®paxka u MNepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmMunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®du3uKa sppa N aNeMeHTapHbIX YacTul,

XapaKTepl/ICTI/IKI/I a4pa. SHepFI/IFI CBA3M Aagpa. ,El,ecpeKT maccol. Mogenu appa. PanonoakTtueHoe n3ny4yeHme mn ero snabl.
I'Ipanma cMelleHns. 3akoH panonoakTuBHOro pacnaga. Peakunn neneHusa n cuHTesa anep. qupre Tnna
pyHOaMeHTanbHbIX B3aMMOOENCTBUI 3NIEMEHTAapPHbIX HacTul,. AHTNYaCTUUbI. KﬂaCCI/ICpI/IKaLI,I/IFI 3NIEMEHTAPHbIX HaCTunL,.
['Mnotesa o KBapkax.

5. MepeyeHb yue6HO-MeTOOMYECKOr0o obecnevyeHns OJiI CaMOCTOsSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3aaHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoIWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTeNbHON AeaTeNbHOCTH No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMMETEHLIMM TeMbl (pa3pernbl) AUCLUMNNUHDBI
CemecTp 2
| TekyLymit koHTpons)
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. ®Pn3nYeckne OCHOBbI MEXAHUKN
KoHTponbHas
1 p§6o$§ a Ork-2 2. MexaHuyeckmne konebaHuns 1 BONHbI
3. MonekynspHas tmsvka n TepmognHammka
MncbmeHHoe 1. duamnyeckme 0CHOBbI MEXAHWUKU
2 |nomawHee 3apaHue [OlK-2 2. MexaHuyeckune konebaHusl 1 BONHbI
3. MonekynsipHas conanka n TepmoanHammka
OK-7, OlNK-2, MNK-1,
3auer AK-2
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. OnekTpocTatuka n aneKTpUYEeCcKmin ToK
5. SnekTpoanHamuka
1 Kgg;gganaﬁ OrliK-2 6. OnekTpoMarHuTHole konebaHus 1 BOMHbI
P 7. BonHoBasi n kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHWKM
4. DnekTpocTaTmka u aNneKkTpu4ecknin ToK
5. OnekTpoanHammka
TOPHbI
2 Q:ggfj OpHBIE OriK-2 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas u kBaHTOBas onTuka
9. ®usuka atoMa 1 TBEPJOro Tena
4. OnekTpocTatuka u aneKTpUYEeCcKmin ToK
lMncbmeHHoe 5. OnekTpoanHammka
3 |omomawHee 3apaHue [OlK-2 6. OnekTpoMarHUTHble KonebaHus 1 BOMHbI
8. OCHOBbI KBAHTOBOW MEXaHWKM
10. dursmka s4pa 1 SNEMEHTAPHbIX YacTuL,
Ok3ameH (I'I)EZ , OTIK-2, TIK-1,

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:ﬁp':zﬂ OLeHUBaHUsI 3ran
P OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2

TekyLLUn KOHTPONb

KOHKPETHbIX 3a4aHui.

cnocobHoCTy
NPVMEHSATb 3HAHNS 1
YMEHWNS K BbIMOMHEHNIO
KOHKPETHbIX 3a0aHWI.

NPUMEHSATb 3HAHWS U
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHWM.

KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. bonblias 4acTb 6oree 4eM HaMoNoOBMHY. |[MEHEE YEeM HaMoNOBUHY. | 1
MNpoaeMoHCTpMpoOBaH [3amaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKWIA YPOBEHb MpwucyTtcTeytoT CepbEésHble owmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |He3HaYMTENbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl owmnbkn. yOOBNETBOPUTENbHLIA  |[MaTepuanom.
NpPeBOCXOAHble [MpooemMoHCTpUpOBaH  |ypOBEHb BNageHNS MposBneHsbl
CcrnocobHoCcTH XOPOLWUA ypOBEHb mMaTtepuanom. HeOooCTaTO4Hble
NPUMEHSATb 3HAHNSA W BnageHus marepuanom. |lposBneHbl HU3kue CrnocobHoCTH
YMEHMSI K BbiNoniHeHuo |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHoe  |MpaBUNbHO BbINOMHEHBI |[pPaBMIbHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
fLoMallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3
Tembl:

. KnHemaTuvka maTepuanbHol TOHKK
. [lnHammka maTepranbHON TOHKM
. MexaHu4eckas paboTa u aHeprus

. MexaHvka TBEpaoro tena

. Penatneuctckasa mexaHmka
. MKT naeanbHoro rasa

. YlBneHns nepeHoca

. OCcHOBbI TEPMOAUHAMUKN

. MexaHuyeckmne konebaHus

O©Ooo~NOOOThWN =
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10. MexaHun4eckne BOMHbI

Mprmepbl 3anaHunii:

3apava 1. Ban B Buge cniowHoro unnnHapa maccoih mi1=10 kr HacaxeH Ha ropn3oHTanbHy0 ocb. Ha umnnHap HamoTaH
WHYpP, K cBOHOOHOMY KOHLY KOTOPOro noABelleHa rupst Maccoi m2=2 kr. C kakuMm yckopeHneM a byaet onyckatbes rmps,
ecnu ee nNpenocTaBuUTb camoin cebe?

3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBEpX. OnpeaenunTs BeICOTY h, Ha
KOTOPY!O NogHMMaeTcs nyns maccot m=20 r, ecnv NpyXunHa xecTkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha
x=10 cM. Maccoli npyXuHbl npeHebpeub.

3apgaya 3. PakeTa yctaHOBNEHa Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMANbHON CKOPOCTM V1, COOBLEHHOW pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoOMe CWibl rPaBUTaLUMOHHOrO B3aMOOENCTBUS PaKeTbl U 3eMu,
npeHebpeyb.

3apnava 4. Konba BMecTumocTbio V=300 cM2, 3akpbiTas NpobKOl C KpaHOM, COLEPXMT pas3peXeHHblid Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnbiko Konbbl NOrpy3nnv B BOLY Ha HE3HAYUTENbHYIO FyOUHY 1 OTKPbIIW KpaH, B
pesynbTate Yero B konby Bowna Boga maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 kla.

3apnaya 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npwu
MocTOsIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NocTosiHHOM obbemMe Ao fasneHusi p2=500 klMa. MocTpoutsb
rpagouk npouecca u HanTtu: 1) nameHeHne AU BHyTpPEHHeR aHeprumn rasa; 2) CoBepLieHHyo UM paboTy A; 3) KOnnM4ecTBo
TennoTbl Q, NnepeaaHHoe rasy.

2. NMucbmeHHoOe pomallHee 3apaHve

Tembl 1, 2, 3

MNMpumep 3apnaHus.

1. Haiitn 06bem (B M3) v MoOneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.Hantn konn4ecTBo BelecTsa v (B MOJb), ECN €ro Macca pasHa m.

3. Haintn maccy ogHoro atoma (B Kr) 4aHHOro BellecTsa.

4. KoHueHTpauns Monekyn rasa paeHa n, CpeaHss KUHeTMYecKas aHeprus nocTynaTenbHOro ABUXEHNS paBHa <€>MocCT..
Hantn naeneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEeHUs MONeKyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoomTcs ra3 Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocygna p (s la).

7. B 6annoHe o6beMom V Haxooutcs ras nog nasneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, KMcnopona n aproHa paeHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
DaBneHne 3Tol CMecu rasos.

9. N3 6annoHa o6bemom V npu noctosiHHol TemnepaTtype t?C napacxonoBanu aproH maccoin Am . Ha ckonbko
ymMeHblumnock naeneHune Ap (B a) rasa B 6annoHe?

10. Ha pucyHke npencTaBneH rpadouk oyHKUUM pacnpeneneHns Monekyn rasa no CKOpoCTSaM (pacnpenenexHve
Makcsenna). Hantu Temnepatypy atoro rasa T (B K).

3aver

Bonpochl k 3a4erty:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B fEKAPTOBOM CMCTEME KOOpPAMHAT.

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHve B EKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLWENCS TOYKON.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHoi To4kn. 3akoHbl HbloToHa.

8. dunHamuka tBepaoro Tena. LleHTp macc. 3akoH OBUXEHNS LieHTpa Macc.

9. Pabota B MexaHuike.

10. KuHeTtnyeckas n noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHMNE OMHAMMKMX BpaLLATENbHOrO ABMXEHMS TBEPOOro TeNna OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE YpaBHEHNE OMHAMKKM BPaLLATENBHOrO ABUXEHMS TBEPOOro TeNa OTHOCUTENBHO HEMOABUXHOWN OCK.
13. MOMEHT Cunibl, MOMEHT MMMYNbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalarouwerocs tena.

14. 3aKoHbI COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTa MMNYNbCa).

15. MNpeobpasosaHns koopanHaTt Manunes. MpuHUMN oTHocUTenbHoCTY Manunes

16. MocTynaTbl OiHWTelHa. MNpeobpasoBaHust koopanHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MeXaHUKe.

18. MNoHATME 0LHOBPEMEHHOCTU B PENATUBMUCTCKON MEXAHMKE.

19. PenaTMBUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBS3b MaCChl U 3HEPTMN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboaHble rapMoHUyeckmne konebaHms
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23
24
25
26
27
28
29
30
31
32

. 3atyxatwolme MexaHu4yeckue konebaHms

. BbIHyXIeHHble MexaHu4Yeckne konebaHums

. MpoponbHble 1 NONepPeYHbIe BOMHbI

.YpaBHeHve BONHbI.

.bazoBas ckopoCTb BOMHbI

. OHeprus BonHbl. CTOSiUME BOMHBI.

. CTaTncTuyeckuii 1 TEpMOANHAMMNYECKUNIA METOOBI NCCNIE[0BAHUS.

. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KMHETUYECKO TEOPMM (BbIBOL).

.CpenHekBagpatnyHas ckopocTb. PUINYECKMIA CMBICNT TEPMOANHAMUYECKOW TEMNepaTypsbl.

.Hucno cteneHei cBoboabl Monekyn. 3aKoH PaBHOMEPHOrO pacnpeneneHnst 3SHeprum no Yymucnam cteneHel ceobobl

MOJniekyn.

33
34
35
36
37

. 3aKOH pacnpeneneH1s MONEKyn no CKOpocTsaM (pacnpeneneHne Makceenna).

. Pacnpegnenenne BonbumaHa. BapomeTtpuyeckas coopmyna.

. BHyTpeHHss aHeprus. Tennota u pabota B TEpMOANHAMUKE.

. MNepBoe Havano TepMOAMHAMUKIM U €ro NPUMEHEHNE K N30XOPUYECKOMY NPOLLECCY.

. MepBoe Ha4Yano TepMoanHaMUKN U €ro NPUMEHEHUEe K n3obaprieckomy npoteccy. Pruanyeckmnin CMbIch

yHMBEpCcanbHOW ra3oBoi NOCTOSHHOMN.

38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.

51

52.

lMNepBoe Ha4yano TepMoaANHAMUKN 1 €r0 NPUMEHEHNE K N30TEPMMYECKOMY MpOoLecCy.
MepBoe Ha4yano TepMOAMHAMUKU 1 €r0 MPUMEHEHUE K afmabaTnieckoMmy npoLeccy.
AppekTmBHbIN anameTp. CpenHsis anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
. SlBneHune ondpdpysnn. 3akoH Puka.

SlBneHue TennonpoBogHOCTU. 3akoH Dypbe.

SIBNeHne BHyTPEHHErO TPEHUS.

Kpyrosbie npouecchl. K.IN.0. Tennosoi n xonoannbHOM MalmnHbl.

Lwmkn KapHo. K.IN.O. unkna KapHo (BbiBog).

MepBas n BTopas Teopema KapHo. TepMoamMHammnyeckas wkana remneparyp.
[MpueeneHHas Tennota. YpasHeHne Knaysunyca.

OHTponus. CeoncTBa SHTPONUN.

OHTpONMS naeanbHOro rasa.

BTopoe Hayano TepMoanHaMuKN.

. CTaTncTnyeckunin CMbICN BTOPOro Havyana TepMoanHaMUKN.

YpasHeHune BaH-nep-Baanbca. MNonpaeku BaH-gep-Baanbca.

Cemectp 3
TeKyLwuin KOHTPONb

1.

KoHTponbHas pabota

Tembl 4,5,6,7, 8
Tembl:

O©oo~NOOOThWN =

20.

. DNneKTpuyeckoe none B Bakyyme
. nanekTpuku

. NMposogHukn. KoHgeHcatopsl

. DHeprus 3apsXeHHbIX CUCTeM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHMTHasa MHOyKUnNS

. dnekTpoMarHuTHble konebaHus

. ONeKTPOMarHUTHbIE BOMHbI
. NHTepdbepeHums ceeTa

. dndbpakuns ceeta

. Nonapusauns ceeta

. DOTOHbI

. Tennosoe nany4yeHve

. Teopus atoma Bopa

. DoToadhgpekT

. BonHoBble cBoiicTBa YacTu,
. PagnoaktnsHocTb

Anpo atoma

Mpumepbl 3agaHnin:

3apaya 1. Tpn oanHakoBbIX NonoxmTenbHbix 3apana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHETO
TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPeYroNibHUKa, YToBbl cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECUA CUbl B3AUMHOMO OTTaNKUBaHNS 3aps40B, HAXOAAWMXCS B BepwMHax?
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3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxooatcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. Onpegenntb paboTty A', KOTOPYIO Ha4O COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PACCTOAHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsagamu: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOYKE, HaxoaswWwencs Ha paccTosHUN
r1=15 cM OT NepBoro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3apsa0s..

3apava 4. lNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCcTo4HuKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTneneHnem Re=500 Om,
COEVMHEHHOrO NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHbBIM KOHTAKTOM C CEpeanHoi 0bMOTKM
noteHumomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NpY OTKIOYEHHOM
BONbTMETPE?

3apava 5. o ToHKOMy NpoBoaswemy Konbly paguycom R=10 cM Tedet 1ok 1=80 A. Hanitn MarHuTHyto nHaykumio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTosHune r=20 CM.

3apgaya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYO O4EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakCUManbHO ocnabneH BcnencTsme uHTepdepeHumnm. Onpenenutb TONWMHY d NAeHKU.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBETa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPANLHOrO MakCMMyMa B AMOPaKLMOHHOW KapTUHe, NPOeLnpyemMoi ¢
MOMOLUbIO NINH3bI, HAX0ASWENCA HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSAWMNIA OT IMH3bl HA PacCTOAHMM L=1 M.
3apaya 8. CteneHb nonspusaumm P yacTnyHO-nonsspn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas otanyaercs
MakcuMasnbHasi MHTEHCMBHOCTb CBETa, NMPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3agada 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a spems t=5 MUH nany4yaetcs sHeprms
W=83 Ix. Onpenenntb KO3(OPULNEHT TEMNOBOMO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaliT OTHOWEHWE MMNynbCOB DOTOHOB,
N3ny4YaeMbIx NEPBLIM Y BTOPbIM MCTOYHUKOM.

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3ydeHune paboTbl aNeKTPOHHOro ocuunniorpada.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

NabopatopHas paboTa 3. MNpoBepka 3akoHa OMa 1 N3MepeHNe yaebHOro CoNnpPOTUBAEHNS.

NabopartopHas paboTta 4. iayyeHne pacnpeneneHns MarHuTHOro Nonst BAO/Mb OCW CONeHOMAA.

NabopatopHas paboTta 5. OnpeneneHne ropuaoHTaNnbHON COCTaBNAOWER MarHUTHOM UHOYKLIMW

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. VaydeHune siBNeHNs MarHUTHOro ructepesnca.

NabopatopHas paboTta 7. N3ydeHune saTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaLnoHHbIX KonebaHuiA.

NabopatopHas paboTa 9. May4eHune cobcTBEHHbIX KonebaHwin CTpyHbI

NabopatopHas pabota 10. N3y4eHne sBneHus HTepgepeHLnn.

NabopatopHas paboTta 12. M3y4eHne aucppakumm ceeta.

NabopatopHas paboTta 13. M3yyeHne 3aKOHOB TEMIOBOMO U3NYYeHNs.

NabopatopHas pabota 14. N3y4eHne aBneHusi poToagpcpekTa.

Na6opatopHas paboTta 15. OnTMyeckas aHM30TPOMNUSA NOL BIUSHAEM BHELHUX BO3OEACTBUIA

Na6opatopHas paboTta 16. SkcneprMeHTanbHoe NoaTBepXaeHme noctynatos bopa.

OnbiT ®paHka n Nepua

NabopatopHas pabota 17. CnekTp aToMa Bogopoaa.

Na6opatopHas paboTta 18. O3HakomneHue ¢ paboToit ra3oBoro nasepa.

NabopatopHas pabota 19. N3MepeHne ckOpOCTH CBETa C MOMOLLbLIO TA3EPHOI0 CEHCopa ABUXEHNS.

3. NMucbmeHHoOe oomallHee 3apaHue

Tembl 4,5, 6, 8, 10

MNpumep 3apnaHus.

1. Ha HemMarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamoTaHbl N BUTKOB NpoBonoku. JnavHa coneHonpa
pasHa ¢. Hantn nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHom none ¢ nHaykuueii B pasHomepHo Bpalwaetcs pamka u3 N BuTKoB nposonoku. lNnowanp pamku pasHa S,

yrno-Bas CKOpoCTb BpaleHusa paBHa w. Hartn makcumanbHyto 3.4.c. Ei,max (8 B) nHaykuum, BO3HMKAKOLWYIO B 3TON
pamke.

3. Mo coneHonay ¢ 4ynucnom BuTkoB N TeyeT ToK |. MarHUTHbIN NOTOK Yepes nonepevyHoe ceveHme coneHonpa paseH @.
Hantn nHoyktusHocTb L (B MKITH) aTOro coneHouaa.

4. Cvna Toka B KaTylWwke UHOYKTUBHOCTM L paBHOMEpHO yBenu-ynsaetcs Ha Al 3a Bpems At. Haintun cpegHee 3HaveHne
9.40.C. camomHaykumm Es(s MB).

5. B anekTpunyeckoii uenun ¢ MHOYKTUBHOCTbIO L cuna Toka name-Haetcsa no 3akory |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

6. MNpwu BbIKNOYEHUN Lenn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcs cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom Bo3aylwHOM (€ = 1) KOHAEHCATOPE C MNOWAaAbO KaX A0 NNaCTMHbl S MHOYKUNA
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8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNE MeHSETCS No 3akoHy D=a?t . Haittm nnoTHoCTb
TOKa cMelleHns jcmell. (B A/M2).

9. ConeHong ¢ nnowanbio nonepedHoro cevyeHns S umeet N BUTKOB NpoBONOKK. VIHOYKUNS MArHUTHOrO NONSt BHYTPW
coneHompa npu cune Toka | pasHa B. HanTtn nHayktmeHocTtb L (B MITH) aTOro coneHompa.

10. ConeHong nHOYKTMBHOCTbLIO L conepxmT N BUTKOB MPOBO-NOKN. HalTh MarHuTHbIN NOTOK Yepes nonepedvHoe
ceyeHue coneHoupa @ (B MkB6) npw 3apaHHoi cune Toka .

Ok3ameH

Bonpochbl k ak3ameny:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosunumm nonemn.

2. MNoteHuman an. ctatudeckoro nons. CeaA3b HANPSAXEHHOCTM U NOTEHUMana a. CTaTM4ecKoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nong gunons.

4. Cunosble nnHMK 31. nong. NoTok BeKTopa HaANPSXEHHOCTW 3/1. NOonsl.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHWe K BbIYUCNEHNIO HANPSXXEHHOCTU NOAS OT BECKOHEYHOM
O0OHOPOOHO3aPSAXKEHHOW NMIOCKOCTW.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSIXKEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-I'aycca u ee npMMeHeHne K BbIYMCIEHNIO HAMPSAXEHHOCTN NONS MeTanIn4eckon cgepsbl.
8. On. none B auanekTpukax. [onsapHble n HenonsapHbIe MONeKynbl. M. AUMNONb BO BHEWHEM OOHOPOOHOM 3. Mone.

9. MNonsipm3auns oUaneKTprKOB: OPUEHTALMOHHAS U AedoopMaumoHHas. Bektop nonspusaunn. Cea3b Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3aPSAA0B 1 BEKTOPOM MONspu3anuni.

10. HanpsxeHHOCTb an. nons B ananekTpuke. Teopema Maycca ons an. nons B ananektpuke. duanektpuydeckas
NPOHNLLAEMOCTb U ee PU3NYECKUIA CMbICTT.

11.MpoBooHvkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
12.CBA3b MeXay HanpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3apS40B.
13. OnekTpoemMKkocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeauHeHne KOHLEHCATOPOB.

14.3Heprusa an. nons. SHepPrms CUCTEMbl HEMOABUXHbIX TOHEYHbIX 3apSL0B.

15. DHeprus an. nons. SHeprus 3aps>KeHHOro NPOBOAHMKA.

16. MNOCTOSHHbIN 3N. TOK, Er0 XapakTePUCTNKM U YCNOBNS CyLECTBOBaHUS.

17. MNocTosiHHBIA 31. ToK. 3akoH OmMa ans uenw.

18. MNocToAHHbIN 3n. ToK. 3akoH OMa B andpdhepeHumanbHon oopme.

19. OnekTpoNpoOBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckas Teopust anekTponpoBoaHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua ns anekTpoHHOM
Teopun.

21. TpyoHOCTW KnacCn4ecKowm Teopum NPoBOAUMOCTH.

5.MarHutHOoe none B Bakyyme.

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyera MarHUTHOrO Nnons NPsIMoro
TOKA.

23. 3akoH Brno-Casapa-/lannaca u ero npumMeHeHne 4ns pacyeta MarHMTHOrO Nons B LLEHTPE KPYyroBoro Toka.

24. MarHmTHOE none OBMXyLerocs 3apsiaa.

25. 3akoH Amnepa. [eAcTBue MarHUTHOro NOAS Ha OBUXYLWMACS 3apsa.

26. [1BnXeHne 3apsKeHHbIX 4acTuLL B MarHUTHOM Mone.

27. YckopuTenu 3apsXeHHbix Yyactul,. LInknotpoH.

28. ShbcpekT Xonna.

29. 3aKOH MOMHOro TOKa A4S MarHUTHOrO MONS B BakyyMme.

30. MarHuTHOe none coneHomga u Topounga.

31. PaboTa no nepemelLeHmnio NPoBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

32. MarHuTHOe none B BelecTse. MarHWTHbIE MOMEHTBI aTOMOB U 3N1EKTPOHOB.

33. lna n napa MarHeTu3m.

34. HamarHnyeHHocTb. MarHMTHOE none B BeWeCTBeE.

35. 3aKoH NoAHOro ToKa AN MarHUTHOrO NONS B BELeECTBE.

36. ®eppomarHeTMkn, UX CBOMCTBA 1 MX MpMpoaa.

37. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Boisog 94C nHAYKLMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHoykTnBHOCTb KOHTYpa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anektpudyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna u nx aHanu3a

44. dnekTpuyeckmii konebatenbHblil KOHTYP. CBOOOAHBLIE 3NEKTPOMArHUTHLIE KonebaHus.

45. dnekTpuyeckuii konebatenbHblil KOHTYP. CBOGOAHBIE 3aTyXatoWmMe aNeKTpoMarHnTHble konebaHusi konebaHus.
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46. SnekTpuyecknin konebaTenbHbll KOHTYP. BbIHYyXAEHHbIE 3NEKTPOMarHUTHele KonebaHus.
47. CBoWicTBa 3NEKTPOMArH1THLIX CBOWCTB

48. DHeprus anekTpoMarHMTHbIX BOMH.

49. Nany4yeHne anekTpu4ecKoro gmnons.

50. Wkana anekTpoMarHUTHbIX BOMH.

51. PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AByX Cpen.

52.HTepdepeHuns ceeta.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. Ycnosue nHTepdepeHUNOHHOro MakcumMyma u MUHUMyMa.

55.NHTepdepeHLmns ceeTa. PacyeTt nHTepgEepPEHLNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
56.NHTepdepeHLns cBeTa B TOHKUX MAEHKax.

57. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

58. MeTon 30H ®peHens.

59.dndbpakuns PpeHens Ha KPyrnoM OTBEPCTUN.

60.dncbpakuns dpeHens Ha KPyriaom gucke..

61.0ndpakuns dpayHrodepa Ha OMGPaKLMOHHON peweTke.

62.ndpakLma Ha NpocTpaHCTBEHHON peweTke. Dopmyna Bynbgoa- bparra
63.ducnepcunsa ceeta. OnekTpoHHas Teopus AmMcnepcum ceeta.

64. MNonspusaumsa ceeta.

65.CteneHb nonspusauumm.

66. 3akoH Mantoca.

67.[BoliHoe nyvenpenomneHne. ickyctBeHHas onTnyeckas aHnm3oTponusi.

68. TennoBoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Knpxroda.

69.3akoH CtedpaHa-bonbumaHa. 3akoH cmelweHns BuHa.

70.MN'mnotesa MNnaHka. Popmyna MNnaHxka.

71.PoToadhhekT.3akoHbI PoTOadDEKTA.

72.YpaBHeHne DiiHWTelHa ons BHeWHero ooToadodekTa.

73. OnbiTol Jlebenesa. [asneHune ceeta.

74.BonHoBoe 06bsICHEHUE AaBNeEHUs cBeTa.

75.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

76. OdbgpekT KomnToHa.

77.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BelecTea. Popmyna ne bpownns.
78.CooTHoweHne HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWUIA HeONPeaeNneHHOCTEN.
79.BonHoBas doyHKUNS 1 ee CTaTUCTUYECKUNIA CMbICTT.

80.06uee ypaBHeHue LWpeaunHrepa. YpaBHeHne LpeanHrepa ans ctauMoHapHbIX COCTOSIHUIA.
81. MNpuHUMN NPUYMHHOCTN B KBAHTOBOW MEXaHuKe.

82.CBobopnHas yacTmua.

83.Yactmua B ogHOMEpPHOW NPSMOYroNbHOW " MOTEHUMaNbHON sme".
84.MpoxoxeHne YacTuubl CKBO3b NoTeHUManbHbil 6apbep. TYHHENbHbIR 300geKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUNANSATOP.

86. MoMeHT nmnynbca B KBaHTOBOW MexaHuke

87.Atom Bogopogna. KeaHToBble yncna.

88.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNHOBOE KBAHTOBOE YUCHO.
89.MprHUMN HEPa3NNYMMOCTIN TOXOECTBEHHbBIX HYaCTML,.

90.MpwnHuun Maynu. PacnpeneneHne anekTpoOHOB B aTOME MO COCTOSHMSAM.
91.CnekTpbl aTOMOB 1 Monekyn. KombnHaLMOHHOEe paccesiHe ceeTa.

92.BbiHyx AeHHOe n3nyyeHue. MpuHumn getansHoro pasHoBecus. @opmyna MNnaHka
93.JTazepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpepneneHue anekTpoHOB NPOBOAVMOCTM B MeTaie Mo SHeprusm npu abcontoTHOM Hyne. SHeprus depmu.
BnusiHne TemMnepaTtypbl Ha pacrnpeneneHve aNeKTPOHOB NPOBOAMMOCTY B METaN/e N0 SHEPTUsM.

96. Teopws TennoemkocTen diiHwTekHa, Oebas.

97. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEPreTUHeckuM 3oHaM. BaneHTHas 30Ha v
30Ha NpoBOAUMOCTU. MeTannbl, AUINEKTPUKUN 1 MONYNPOBOIHUKN.

98. MonynpoBoaHWkn.CobCTBEHHAS 1 NPUMECHas NPOBOAMMOCTb MONYNPOBOAHMKOB.

99. Pabota Bbixoaa. KoHTakTHast pa3HOCTb NOTEHLMAMO0B.

100. KOHTaKkT 3n1eKTPOHHOMO M AbIPOYHOr0 NONYNPOBOAHNKOB (P-N NEepexon) 1 ero BOMbT - aMnepHas xapakTepucTuka.
101. OCHOBHblE CBOWCTBA 1 CTPOEHME A4pa.

102. DHeprus cBA3u a0ep.

103. daepHble cunbl.

104. PagnoakTmeHOCTb. Bnabl paanoakTMBHOro U3ny4eHms.

CtpaHnua 14 ns 21.
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105.YpoBeHb anemMeHTapHbIX 4acTuL.
106. dyHOamMeHTanbHble B3aMOAENCTBUS.

6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CMCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

Ins 3auéra:

56 6annos 1 6onee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "ynoBneTBoOpMTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) OnbiTa drtan | KonnyectBo
KOHTpOns DesiTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpOBaHUSA KOMMEeTEeHLUN 6annos
CemecTp 2
TekyLLUIA KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 40
BbINOMHAETCSA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve Matepuanom no teme paboTbl, aHANUTUYECKMEe CNOCOBHOCTY, BnaaeHme
MeToaaMU, YMEHWNS U HaBblkW, HE0BX0OMMbIE A/151 BbINOMHEHNS 3a0aHUIA.
MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 2 10
3afaHve cnaércs npenogasatento. OLueHMBaKOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobXoauMble O4N15 BbINOHEHWS 3aAaHNUIA.
3auer 3ay4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLIAMIIMHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKW 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA U PeLleHN NPaKTUYECKNX 3a0aHWiA.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpPHOR paboTel. Obyyatowmecs
paboTa nonyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiiaeHHoro Matepuana. Pabota 1 10
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaoTcs
BNafeHne maTepranom no TeMe paboTbl, aHANNTUYECKME CMOCOBHOCTM, BNafeHVe
MEeToaMu, YMEHMsl U HaBbIKW, HeOOXoAUMble NS BbINOMHEHWS 3a0aHWiA.
NabopatopHble (B ayantopun, ocHawéHHON cooTBETCTBYOWMM 060pyaoBaHMeEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHble 3KCNEPUMEHTbLI U TPEHUPYIOTCS B NMPUMEHEHNM 2 30
NPaKkTUKO-OPUEHTUPOBAHHBIX TexHONorni. OLEeHMBAIOTCS 3HaHNE MaTepuana u
YMEHMe NPUMEHSITb ero Ha NpakTuKe, yMEeHNs 1 HaBblku No paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbmeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHue MO OCBEWEHNIO ONPenenEHHBIX TEOPETUYECKMX
JomaliHee BOMPOCOB W/ pelleHmnto 3a8a4. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 3 10
3afaHue coaércs npenogasatento. OLueHMBaKOTCS BlageHWe MateprasnoMm no Teme
paboTbl, aHANNTNYECKME CMIOCOBHOCTH, BNafieHue METOAAMM, YMEHNS U HABbIKW,
HeobXoouMble 4N BbINOMHEHWS 3a0aHNIA.
9K3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMAUHBI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
copepxatcsl Bonpochl (3afaHunsl) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoMm, ero CUCTEMHOE
OCBOEHWE, CMOCOBHOCTb MPUMEHSITb HY>XHbIE 3HAHWS, HABbIKW 1 YMEHUS NMpW
aHanuae NpPobneMHbIX CUTYaLMA N peeHU NPaKTUYECKNX 3aLaHWiA.
SAEKTPOHHBH
Crpanmua 15 ua 21. Bl YVHUBEPCHTET
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Cagenbes W.B. Kypc obuei gouanku. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbIn pecypc]: ydebHoe nocobue / A. B.
CagenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes V.B. Kypc obuwei gousnku. B 5-u 11. Tom 3. MonekynsipHast gousvka 1 TepMoamHamMmka [SneKTpoHHbI pecypc]
: y4ebHoe nocobue / U. B. CaBenbes. - CankT-lNeTepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrkym Nno peleHunto 3agad [OnekTpoHHbI pecypc]: yuebHoe nocobue / J1. N1. Mnagkos [u gp.]. ?
CaHkT-lMeTepbypr: NlaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nexkumm BecTtu koHcnekTMpoBaHue yyebHoro matepmana. Obpaiarb BHUMAHUE HA TEPMUHbI, CDOPMYMPOBKY,
packpbiBalowWwme CoaepXaHne Tex UNn NHbIX SBAEHWIA 1 NPOLLECCOB, Hay4Hble BbIBOAbI 1
npakTnyeckme pekoMeHgauum. XenatenbHo 0CcTaBuUTb B paboumnx KOHCMEKTax Nons, Ha KOTOPbIX
enatb NOMETKU N3 PEKOMEHA0BaHHON NuTepaTtypbl, LONOAHSIOWME MaTepuan NpocnywaHHoM
nekuuu, a Takxe noayepkmeatolLme ocobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKMX NONOXEHUIA.
3anasatb NpenogaBartento YTOYHAWME BONPOCHI C LiENbIo paspelleHns HEACHbIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHaTUKM CTyLeHTaM npeanaraeTcsa nurepatypa 1 Mmatepuansl B 9N1EKTPOHHOM BUAE O
3aHATNSA rnocnenyrowero NpoBeaeHNst NPakTUYECKMX 3aHATHIA N caMOoCTOSITENbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pewaroT 3a4a4um no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensm 6annamu.

4. CyMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSTUNA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEeHWe 3aHSATUI 1 aKTMBHOE y4acTue CTY4EHTOB B

NpPOBeaEHNN 3aHATUIA.

nabopatopHble| 1. Ha nepBoM 3aHSTUMK CTYyAEHTHI pacnpenenstotcs B 6puradbl no 2-3 Yenoseka Ans BbINONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpedenseTcs nepeyeHb BbINONHSEMbIX paboT U3 NPenCcTaBNEHHOrO

Bbilwe (4.2) cnucka.

2. Mepep BbiNonHeHeM nabopaTtopHoi paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOANYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTaM LSt FPaMOTHOrO WX BbINONHEHUS

3. HenocpenctBeHHO nepeq BoinonHeHeM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO

BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThbl ¢ MOCNEDYOWMM

LLOMYCKOM.

4. B cnyyae porycka CTyOEeHTbI, UICMONb3yst METOANYECKME YKa3aHNs, AOMXHbI BbINOMHAUTD

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NonyyeHHble

9KCNepVMEHTaNbHbIe faHHbIE.

5. Cnenytowmii atan - HanucaHue oT4eTa no AaHHol nabopaTtopHol paboTe.

6. B nanbHewweM OaHHbIA OTYET NpeacTaBmTb Npenonasarenio 1 3almnTuTb.

7. B 3aBMCUMOCTM OT 3HaHW CTyeHTa Npenoaasatenb BbicTaBnseT 6ann 3a fjaHHyo paboTy.

am PAEKTPOHHBH
Crpanmua 16 us 21. Bl YVHUBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | HaumHaTb Hafo ¢ U3y4eHusi peKOMeHO0BaHHOM NMTepaTypbl. Heo6XxoanMo NOMHUTB, YTO Ha NeKuum

TenbHas 006bI4HO paccMaTprBaeTCs He BeCb MaTepuan, a Tonbko ero YacTtb. OctanbHas ero 4acTb

pa6oTa BOCMOJ/IHSIETCS B NPOLIECCE CaMOCTOSTeNbHOM paboThl. B ¢BA3M ¢ aTMM paboTta ¢ pekOMeHa0BaHHOM
nutepaTtypoii obssatenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 06paTnTb Ha coepXaHue
OCHOBHbIX MOMIOXEHUI 1 BbIBOLOB, 06 bSICHEHWE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4eCKoro
MPWUNOXEHUs paccMaTprBaEMbIX TEOPETUYECKMX BONPOCOB. B npouecce aToit paboTbl CTyAeHT
LOMXEH CTPEMUTLCS MOHATL 1 3aNOMHUTbL OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepsbI, MOSICHSIOLWME ero, a Takxe pa3obpaTbCs B UAMOCTPATUBHOM MaTepuane.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | [lomawHee 3afaHne BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMABbHOW
3apaHve TeTpaaun. Ecnn novepk Menkuii, HepasbopumBblil (HEMOHSTHBI), TO crneayeT NMcaTh YHePTEXHbLIM

wpugTom.

Ycnosusi 3agady B AOMalHEM 3a4aHum NpuBoasaTCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLax TeTpaan Hy>XHO OCTaBnATb nons. Kaxayto 3afgady cnegyeT Ha4MHaTb C OTAENbHOrO IucTa.

PelweHuns 3anay nonXxHbl CONPOBOXAATLCS KPATKMMU, HO MCYEPNbIBAIOWMMU 06 BSACHEHUSMM X082

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HAYEHNS (PU3NHECKMX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 370 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYHO CXEMbI), NMOSICHSIOWNIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CopopmynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3ataqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUI, pellas KOTOPYHO, MOXHO HaWTN UCKOMbIe

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 06LEM BUAE U NONYYUTb PACHETHYIO OOpMYy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PacHETHON popMyne 1 TeM caMblM NOATBEPANTb

€€ NpasBunNbHOCTb.

7. NMpoussecTu BbluMcneHus. MpensaputensHo HEOBXOAMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENNYMH B cucteMy eamHul CU, a 3aTem noacTaBmTb NX B PacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluncneHns. MNpu peweHnn 3agad, kak npasuno, OCTATOYHO TOYHOCTM B 2-3 3Havalme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HeOEeNW A0 HaYana ceccum.

KOHTponbHas | 1. BHMaTenbHO npoyunTtariTte ycnosue 3aaadv U BbIICHUTE CMbICT TEPMUHOB U BbIPAXEHWi B Hee
paboTta BXOOSILUMX.

2. 3anuwunTe KpaTKo ycnoBue 3aaayu, BBOAS O 3aaHHbIX B YCNOBUW BENNYMH 1 ANs onpenensieMoii

BENNYMHBI BYKBEHHble 0603HaYeHNs.

3. BbipasnTb BCce YMCNOBbIe 3HAYEHUS 3a0aHHbIX B YCIOBUM BENWMYUH B eanHuuax CI.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX UMK YCIIOBHYIO CXEMY, NMOSICHAIOLIME CYLIHOCTb

3apaun.

5. MNpoBennTe aHann3 3a4ayn, BCKPbIBAOWMWA ee on3nYecKnii cMbici. YCTaHoBUTe, Kakue

PU3n4eckmne 3aKoHbl U COOTHOLIEHUSI MOTYT ObiTb MCMOMb30BaHbI NPW PELeHn JaHHOK 3a0a4u.

6. Ha ocHOBaHMM pr3nYeckmx 3aKOHOB COCTaBbTe yPaBHEHUS, CBS3bIBalOWME PU3NYECKNe

BENMNYMHBI, KOTOPbIE XapakTepmayloT paccMaTpuBaeMoe B 3aaade siBfieHue.

7. PelwmTe 3anncaHHble ypaBHEHUS MateMaTUYyecK OTHOCUTENIbHO MCKOMOM BENIMYUHbBI U NOyYuTe

oTBeT B 00LIEM BUE.

9. MNopacTaBbTe B oOpMyny pelleHns B obliem Buae BMECTO OyKBEHHbIX 0003Ha4YeHMWM YICNoBble

3Ha4yeHus BenuyrH B eguHmuax CU u, nponseens BbMUCNEHNS, NMOMYYMTE YACTIOBON OTBET.

10. PelueHne 3a0a4m conpoBoXaanTe KpatkuMm, HO NCHYEPMbIBAOLLMMY NOSICHEHUSIMIA.

3avet 1. O3HaKOMMTbLCA C NEPEYHEM BOMPOCOB A5 3a4eTa.

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE (pr3nYecKre OPMy/ibl MO NPOALEHHBIM TEMAM.

3. 3aueT no hr3uke NPOXOAUT B NMUCbMEHHON (DOPME U [ONXEH COLepPXaTb:

- ONpeneneHne OCHOBHBIX (PU3NYECKMX BENWYMH (B aHANUTUYECKOR 1 TEKCTOBOI (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-GPOPMYMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHANIMTUYECKON 1 TEKCTOBOM CDOPME); Npr 3TOM
HeobxooMMO [aThb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYEHNAX),
MONY4UTb PACHETHYIO POPMYIY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuLax CU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa.

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3nYeckre oopMysibl Mo NPONLEHHbIM TEMAM.

3. 9Kk3ameH no husrKe NPoXoanT B MUCbMEHHOV POpMe 1 AONIXEH CopepXartb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBO (hopMe);

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHrvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YNCNEHHBI pacyeT B eauHuuax CU.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HEOOX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHUyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTaHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yuyebHbiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka 1 aNeKTPoTeXHUKa" u Npodhuo NoarotToBky "uarHocTuka n akcnnyartaumns aneKTpnyeckoro n
9NeKTPOHHOro obopynoBaHns aBTomobunei".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HLOOXOAUMOW /11 OCBOEHUS OUCLMUMAUHDBI (MOLYNs)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NoaroToBKM: [uarHocTvka 1 akcnayaTaums aneKkTpUY4eckoro 1 3nekTpoHHoro obopynosaHus asTomobunei
KBanngpukaumst BeinyckHUKa: bakanasp
dopma oby4eHus: o4Hoe
S3bIk 06y4eHNs: pyccKuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
OcHoBHas nuteparypa:

1. Casenbes W. B. Kypc o0buweli douanku [TekcT] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas ousvka: B
3-x Tomax / U1. B. CaBenbes. - CaHkT-MNeTtepbypr: Nlanb, 2011. - 432 ¢. (100 3k3.)

2. Casenbes W. B. Kypc obweit gouankm [TekcT]. T.2: SnekTpunyecTBo 1 marHetnam. BonHel. Ontuka. - 10-e nsa., crep. -
CIM6.: NaHb, 2008. - 496 c.: un. - (YuebHukun ons By3os. Cneu. nnT.). - ISBN 978-5-8114-0631-9. (31 3k3.)

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuML;: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHb,
2008. - 320 c. (99 ak3.)

4. Bpybnesckas I. B. ®usuka. MpakTrkyM [SnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

JononHutenoHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-so
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpenam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
N3p-8o MOUWH PT, 2010. - Y. I. - 316 ¢.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3. (100 ak3.)
3. Opabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. nbtowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
MoH4apeHko. - Mocksa: MIHDPA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226
5. KaHH K. B. Kypc obuweii conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

I'Iepequb MH(POPMaLMOHHbIX TEXHOOINMK, UCMONb3YyeMbIX AJ11 OCBOEHUSI AUCLUMIUHDI (MO,IJ,yJ'Iﬂ), BKNovyas
nepe4yeHb NporpaMmMHOro obecneyeHus n MHPOPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA

Mpogounb NoaroToBkM: JuarHocTvka 1 akcnayaTaums aneKkTpUY4eckoro 1 anekTpoHHoro obopynosaHus asTomobunei
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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