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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
peaynbtatamm ocBoeHns OMOIM 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
9KCNepunMeHTanbHbIX 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
(pI/ISI/IKI/I, CTaTUCTMYECKOM (*JI/ISMKI/I N TepMoanHaMUKA.

JlonxeH ymeTb:

- UCMONb30BATb OCHOBHbIE NPMEMbI 06PaBOTKM SKCMEPUMEHTANbHBIX JAHHbIX; PEWATL TUMOBbLIE 334341 MO OCHOBHbLIM
pasgenam ousvky, UCNomb3yst METOAbI MaTEMATUYECKOr0 aHanm3a; UCronb3oBaTh PM3NYECKMNE 3aKOHbI NPY aHanM3e
1 peleHnn 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 OucumnnnHbl (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammbl 13.03.02 "SnekTposHepreTMka n anekTpoTexHuka (9nekTpocHabxeHne)" n 0THOCUTCS K
6a30B0oi1 (06WenpodeccnoHanbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Ob6was TpynoeMKoCTb AncUMnanHbl coctaenseT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTta - 36 4aca(oB), B TOM Yucne nekuuu - 12 yaca(oB), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopatopHble paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 311 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 ceMecTpe; 3k3aMeH BO 2 CeMeCTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl v yachl
KOHTaKTHOW paboThbl,
N Pa:«.u.em:“l'I g.:;:;l.:nnMHbl / Cemecrp) nx T?gﬂgg:)'(()ocm Camogg%sg;nbuaa
e | pagora

1 Egz:HL.KabmamquKme OCHOBbI 1 5 1 4 30
5 ;'I'g;nlfblz. MexaHuyeckne konebaHus un 1 1 y 5 10
o [fowa s Moregmpianpuanan |y |z | : o2
o [[ona d Srexpoorarina e [ : a0
5. |Tema 5. SnekTpoamHammka 1 2 1 2 30
o [fona, SrecTpovanme HEREE : 20
v Zﬁm;' BonHoBas u kBaHTOBas 5 1 5 5 60
8. ;g)h:laaHBM.KEI)CHOBbI KBAHTOBOM 5 0 1 0 33
9. 'TI';:naa 9. dusmka atoma u TBEpPAOro 5 1 5 5 30
o] o v o 2 [ o | : o2

NToro 12 12 12 311

4.2 CopepxaHue auCUUMINHLI (MOBYNSA)
Tema 1. dn3anyeckue oCHOBbl MEXaHUKMN
OCHOBBbI KMHEMaTUKW.

KuHematuka noctynatenbHOro ABUXEHUS (MatepranbHas Touka, cuctema oTcuéta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopMasibHOe U NMofnHoe yckopeHus). KnHemaTrka BpalaTtenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBS3b MEXAY YINIOBOM 1 NIMHENHOW CKOPOCTSIMU, paBHOMEPEMEHHOE BpalleHne
MaTepuanbHOR TOUKK).

OcCHOBbI MHAMUKMW.

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cnna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp mMacc, CKkOpOoCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHun4yeckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTeHUMaNnbHas aHeprnsa Tena. CBsa3b mexny CUNOI N NOTEHLNANbHON
3Hepr|/|e|7|. OJJ,HOpO,EI,HOCTb BpPpEMEHMN. 3akoH COXpaHeHus NONHOM MExaHM4Yeckom Heprun. O,EI,HOpO,EI,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEeXaHN4eCKON CUCTEMBI.

MexaHvka TBEpOoro Tena.

MowmeHT cunbl. MomeHT nmnynbca. KuHetudeckas sHeprus spawenns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeH1s MOMeHTa uMnynbca.

PenatneBuctckas MexaHuka.

2 noctynata CTO. MpeobpasoBaHre JTopeHua 1 CNeacTBns U3 Hero: 3ameieHne BpeMeHU, CokpaweHne aMHbl. 3akoH
cnoxeHwns ckopocteli B CTO. Penstnenctckuii umnynsc. 3 Bnaga sHeprum B CTO.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

Tema 2. MexaHunyeckue KonebaHusi n BOJIHbI
MexaHunyeckne konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowme konebaHus. BelHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.
XapakTepucTtnkm mexaHu4eckmnx BonH. BonHosoe ypaBHeHume. [noTHOCTb aHeprun. MNOTHOCTb NOTOKa SHepruu.

Tema 3. MonekynsipHasa ¢pusuka n TepmoguHamMuka

MonekynsipHo-kuHeTn4eckas teopust (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNE COCTOSAHNS nOeanbHOro rasa.
Ddursmnyecknii cMbicn Temnepatypsbl. FBneHns nepeHoca. CpeaHsas onvHa ceoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopoctam. yHkuma pacnpegeneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHune monekyn no sHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamnkn. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumele npouecchl. HTponus. || Ha4ano TepMoanHaMmUKN.

Tema 4. dneKTpocTaTvKa U aneKTpu4eckun ToK

OnekTpunyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsna. 3akoH KynoHa. Hanpsixé&HHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nons.
Lmpkynsaums sektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OneKkTpuy4eckoe none B BEWECTBE.

MonspHbie 1 HeMoNSPHbLIE AN3NEKTPUKK, NX nonapuaaumns. NMonapmnsaosaHHOCTb. Teopema [Maycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPrMS NEKTPMYECKOro NOnS.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb TOKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeOAQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 guddepeHumansHon goopmax. 3akoH Jxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne ToKM B XMIOKOCTSIX, rasax, B BaKyyme.

Tema 5. dnekTpoanHammuka

MarHuTHOe none B BakyyMme.

WNHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbln MomeHT. 3akoH Buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHune 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. PaboTta MarHMTHOro Nonsi. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. HoykTnBHocTb. CaMoNHOYKLMS.

MarHuTHOe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKn. SHEPrus MarHUTHOro Nons.

OcHosBbl Teopumn aneKTpoMarHMTHOro nons.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTerpanbHon u audepeHumnanbHom
hopmax, nx gon3nyYecknin CMbICH.

Tema 6. dnekTpoMarHUTHblie KoNebaHUs n BOJNHbI

OneKkTpoMarHuTHele konebaxwsi.

Hezatyxatowme konebaHus. 3atyxatowme konebaHns. BoiHyXOeHHble anekTpuyeckne KonebaHusl. PesoHaHc Toka.

aﬂeKTpOMaFH WTHbl€ BONHbI.

BonHoBoe ypaBHEHMNE N CKOPOCTb pacnpoCTpaHEeHUA 3NEKTPOMArHUTHbIX BOJH. Caoiictea 9NEKTPOMArHUTHbIX BOJH.
Wkana ANEKTPOMArHUTHbIX BOJTH.

Tema 7. BonHoBasi u KBaHTOBasi onTUKa

WHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbLIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pasfnnYHbIX 06 EKTOB.

Ondppakums ceeta.

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa oT pa3nnyHbiX 06 bEKTOB.
PaccesHue cserta.

I'Ionapmsaum;l n gucnepcusa ceeta.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

EcTecTBeHHbI 1 Nonspu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loiHoe nydyenpenomneHune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcumn ceeta.

Tennosoe nanyyexue.

XapakTepucTtuku Tennosoro nanyderHus. 3akoHbl Knupxroda, CtedpaHa-bonbumana, BuHa. 'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpums.

doToahdekT. dpdpekT KomntoHa. [laBneHume ceeta.

3aKoHbl BHelwHero gpotoadodoekTa. YpaBHeHue SiHwTeliHa ans gotoadodoekTa. NpumeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynbc dootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHblE NONOXEHMS KBAHTOBOW MEXaHWKM.

Mmnotesa ne-bpoiins. CooTHoweHue HeonpenenéHHocTel MeliseHbepra. BonHoBas oyHKUMS.

YpaeHeHve WpennHrepa. OgHOMEpPHbIA ?SWMK?, TYHHENbHbIA 3¢00PeKT, KBAHTOBLIV OCLMANSTOP.

Tema 9. Pusuka atoma U TBepaoro Tena
KBaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHblie 0pbuTbl, 3HEPrns, CNekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNa, CNEKTP U3Ny4yeHus, npasunna otbéopa, CrvH
anekTpoHa. PepMuoHbl 1 6030HbI. MpuHUMN Maynu. Mepuoanyeckas cuctema anemeHToB MeHoeneesa.

Tema 10. dusuka sappa U anemMeHTapHbIX YacTul,
Sopo atoma. OnemMeHTapHble YacTuLbl.

XapaKTepl/ICTI/IKI/I a4pa. SHepFI/IFI CBA3M Aagpa. Mogoenun anpa. PannoakTtneHoe n3ny4yeHume n ero enabl. Peakunn
neneHna n CMHTe3a sa4ep. qupre TMNa oyHOameHTanbHbIX B3aMMOOENCTBUI 3NNIEMEHTaPHbIX HaCTuL. AHTU4YacTUUbI.
KJ'IaCCVIq.)I/IKaLI,I/IFI 3NIEMEHTAPHbIX HaCcTunl,. ['mnotesa o KBapkKax.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTensHOCTH No o6pasoBaTefbHbIM NPorpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, NporpamMmmam MarucTpatypbl (yTBepXaeH
npvkaszom MuHucTepcTea obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmBepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB UX popMUpOBaHUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHuBaeMble
dran KOMMETEHLIMM TeMbl (pa3pernbl) AUCLUNNUHDBI
Cemectp 1
| TekyLymit koHTpons)
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. dPuU3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHns U BONHbI
1 |KoHTpOnbHas OMK-2 3. MonekynsipHas gon3vika n TepmMoanHammka
pabota 4. dnekTpocTatuka n anekTpruyeckmin ToK
5. OnekTpoanHammka
6. OnekTpoMarHUTHble KonebaHus 1 BOMHbI
1. duamnyeckme 0CHOBbI MEXAHWUKU
2. MexaHuyeckmne konebaHuns 1 BONHbI
5 NabopaTtopHble OrK-2 3. MonekynsipHas pusvka n TepmoamHammka
paboTbl 4. dnekTpocTatuka n aneKTpruYeckmin ToK
5. OnekTpoanHammka
6. OneKTpoMarHuTHole KonebaHus 1 BOMHbI
T e oo o
MallH HU MK-2 '
3 |momauree sanate |O 3. MonekynsipHas pusmka n TepmoamHammka
4. dnekTpocTatuka u anekTpuYeckmin Tok
OK-7, OlnK-2, MK-1,
3adver AK-2
CemecTp 2
TeKyLLMI KOHTPO/Ib
7. BonHoBas v kBaHTOBas onTuka
y KoHTponbHas OMK-2 8. OCHOBbI KBAHTOBOW MEXaHUKu
pabota 9. dusmka atoma u TBEpAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
> NabopaTopHble OMK-2 7. BonHoBas v kBaHTOBas onTuka
paboThbl 9. dusmka aToma u TBEpOOro Tena
MucbmeHHoe
. ®uamka atoma u TB
3 |nomawHee 3anaHue (OlK-2 9 3vka aroma ePAOTO TeNa

10. dusuka a40pa 1 3aneMeHTapHbIX 4acTul

OK-7, OnK-2, NK-1,

Ok3ameH AK-2

6.2 OnucaHue nokasartenen u KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3/uYHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnBaHus

KOHKPETHbIX 3a0aHuni.

CNocobHOCTU
NPUMEHATL 3HAHNA U
YMEHWS K BbINONHEHUNIO

KOHKPETHbIX 3adaHun.

NPUMEHATb 3HAHUA N
YMEHUA K BbINOJIHEHUIO
KOHKPETHbIX 3a4aHuni.

YMEHUA K BbINONTHEHNIO
KOHKPETHbIX 3afaHui.

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TeKywW W i KOHTPONb

KoHtponbHag ([MpaBunbHO BbiNonHeHb! [[paBnibHO BbINONHEHA (3a0aHus BbINONHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
MNponoeMoHCTpupoBaH  [3adaHuii. MpucyTtcTayioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oLWnbKM. HeyLoO0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. [HesHa4ynTenbHble MNpooemMoHCcTpMpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yIOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIe lMpooeMOHCTPUPOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
cnocobHoCTM XOpOLWWiA ypOBEHb mMartepvanom. HeLOoCTaTOYHbIE
NPVYMEHATb 3HaHWA 1 |BnageHus matepuanom. ([posiBneHbl HU3Kne cnocobHoCTM
YMEHWS K BbINONHeHO |MposiBneHbl cpefHne  [cnocobHoCTM NMPVUMEHSATb 3HAHUS 1
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

dopma Kputepum dran
KOHTpoOnsi OLLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeToAdbl UCMOMb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBbikn  |HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.
N YMEHUS NOMHOCTBbIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk  |Heobxoammble HaBbIKK
ocBoeHbl. PesynbTaT  |0ocBOEHbI. PesynbTar N YMEHUS 4aCTUYHO N YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
lMncbmeHHoe  |[paBunbHO BbIMONHEHDI |[IpaBUIbHO BbiNONHEHA (3anaHus BbIMOMHEHbI  (3a4aHns BbIMOMHEHDI
JLoMallHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynO0BNETBOPUTENBHBIA
BNafeHns MatepuanoMm. |He3HauymTenbHble MpoaeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBI  (MaTepuanom.
NPeBOCX0AHbIE MpooeMoHCTPUPOBaH  |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHust matepuanoM. MposiBneHbl HU3Kne CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSITb 3HAHMS U |YMEHUS K BbINOMHEHWIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMAManbHble OWNOKK B BbINONHEHWUN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeLyCcMOTPEHHbIX NPOrpamMMol ANCLUMMANHBL.  [cnocobeH NPoaoNXUTb 0ByHeHue nunm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpCcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOSNHNTENbHBIX 3aHSATUIA MO COOTBETCTBYHOWEA
ancumnnuHe.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble oWmnbKy. HeyL0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yIOBNETBOPUTENbHBI  (MaTepuanom.
NpPeBOCXOAHbIE [MpooeMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HaHWA 1 |BnageHus matepuanom. ([posiBneHbl HU3KNe crnocobHoCTM
YMEHWsI K BblNoNiHeHUo |MposiBneHbl cpenHne  [cnocobHoCTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHBIX 3a4aHui.
KOHKPETHbIX 3a0aHui.
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JIoMallHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaMoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 3
3afaHue MpoaoemMoHCTpUpOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaeMoHCTpUpoBaH
BbICOKUIA YPOBEHb MpucyTcTBYIOT cepbé3aHble owmnbKu. HEYLOBNETBOPUTENbHBbIA
BafleHUsi MaTepranoMm. [HesHaunTenbHble MNpoOEMOHCTPUPOBAH  |ypPOBEHb BNaLeHUs
MposiBneH.i ownbkm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NMPEBOCX0AHbIE MponEeMOHCTPUPOBaH  |ypOBEHb BNaaeHus MposiBneHbi
CNocobHOCTM XOPOLLMIA YPOBEHD MaTtepranoM. HeLoCTaTO4Hble
MPUMEHSTb 3HAHWS U [BnageHust matepranoM. (MposiBneHbl HA3KMe cnocobHoCcTy
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHoCTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM MPUMEHSTb 3HAHUS U [yMEHWSI K BbIMOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONMHEHUIO |KOHKPETHBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauyuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

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

1. KoHTponbHas pabora

Tembl 1,2, 3,4,5,6

Tembl:

. Knnematvka matepranbHOA TOHKN
. dnHamuka matepmanbHoi TOYKM
. MexaHuyeckas pabota u aHeprus
. MexaHvka TBEpOOro Tena

. Penatusucrckas mexaHuka

. MKT noeanbHoro rasa

. YlBneHns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckue konebaHwns

10. MexaHuyeckue BOSHbI

11. SnekTpunyeckoe none B Bakyyme
12. nanekTpumkm

13. NpoBogHuku. KoHgeHcartopbl
14. DHeprvs 3apsXeHHbIX CUCTEM
15. OnekTpryecknii ToK

16. MarHuTHoe none B Bakyyme

17. MarHnTHoe none B BeWeCTBe
18. SnekTpoMarHNTHas NHOYKUNS
19. OnekTpoMarHuTHble KonebaHms
20. OneKTPOMarHUTHLIE BOJHbI

O©oo~NOOOThWN =

MpumMepbl 3a8aHniA:

3apgadya 1. Ban B Buae CniowHoro uunmHapa maccor mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLLYy KOTOPOro nofBelleHa rupst Maccoi m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbCs rmps,
€Ccnu ee NpeaocTaBUTb camoli cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BEPTUKaNbHO BBEpX. OnpenenvTb BbiCOTY h, Ha
KOTOpYIO NoaHMMaeTcs Nyns Maccoin m=20 r, ecnu nNpyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha
x=10 cM. Maccoit npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BEPTUKaNbHOM HanpasneHuu. Mpu kakon
MUHVMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3amnycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PaCCTOsIHUE, PaBHOE
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe Cuibl rpaBMTaUMOHHOrO B3aMMOOENCTBUS pakeTbl U 3eMnu,
npexHebpeyb.

3apnaya 4. Konba BmecTumocTbto V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMNT pas3pexXeHHblil Bo3ayx. s
N3MepeHns AaBneHns B konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYIO FYBUHY U OTKPbINW KpaH, B
pesynbTaTe Yero B konby Bowna Boga Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apava 5. Kucnopog 3aHumaet 0b6bem V1=1 M3 1 Haxonutes nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npu
MOCTOSIHHOM AaBneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beMe 1o faeneHus p2=500 kla. MocTponTb
rpadgouk npouecca u HaTtu: 1) nameHeHne AU BHyTpPEHHe aHeprm rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KOnn4ecTBo
Tennotbl Q, NnepegaHHoe rasy.

3apnaya 6. Tpm ognHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatensHolii 3apsn Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpuUTSXXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CW/bl B3AMMHOMO OTTaNKMBaHUS 3apsA0B, HAXOASINXCS B BEPLUNHAX?

3apava 7. MNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxonaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apava 8. OnekTpryeckoe none co3naHo Asymsa TodeyHbiMm 3apagamn: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsigamum pasHo 20 cM. OnpefennTb HANPSXXEHHOCTb 3NEeKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha paccTosiHUN
r1=15 cm ot nepsoro 1 Ha paccTogaHun r2=10 CM OT BTOPOro 3apsL0B.

3apava 9. MNoteHumomeTp ¢ conpoTmeneHnem R=100 Om noakntodeH K uctodHnky Toka, 30C & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHue r=50 Om. Onpegenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U MOLBUXHBIM KOHTAKTOM C CEPEAUHO 0BMOTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHUnomeTpa npu OTKIOYEHHOM
BONbTMETPE?

3apava 10. o ToHKoMy npoBoaswemy konbuy paonycom R=10 cm TeueT Tok 1=80 A. HaliT MarHuTHyto nHaykuuo B B
Touke A, paBHOyLaNEeHHOW OT BCEX TOYEK KOnbLa Ha pacctosHue r=20 cM.

2. NTabopatopHble paboTbl

Tembl 1,2, 3,4,5,6

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIeHNE NPOBOAHMUKA.

NabopatopHas pabota 2. OnpeneneHne yCKOPeHnsl CUnbl TAXECTW Npu cBo60OHOM NafeHnn Tena.

A
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NabopaTopHas paboTa 3. OnpeneneHne MOMEHTa MHEPLIMI METANNIMYECKUX KOMEL, C MOMOLLbI0 MasiTHUKa Makceenna
NabopatopHas paboTta 4. N3yveHne konebaHnii MaTeMaTMyeckoro 1 oruanyeckoro MasiTHMKOB
NabopatopHas pabota 5. OnpeneneHne oTHOWEHMS TennoeMkocTel rasa metofoM KnemaHa- Ilesopma.
NabopaTopHas pabota 6. OnpeneneHne BA3KOCTU XMAKOCTM MeTonom CTokca.

NabopartopHas paboTta 7. ViccnefoBaHne 3aBMCMMOCTM BA3KOCTU XUAKOCT OT TEMMNepaTypbl 1
KOHLIEHTpaLMM Ha WaprkOBOM BUCKO3NMETPE.

NabopatopHas paboTa 8. ViamepeHue paclmpeHns TBepabiX Ten OT Temnepatypbl

NabopatopHas paboTa 9. MaydeHune paboTbl 91eKTPOHHOro ocuuanorpadga.

Nab6opatopHas paboTta 10. MiamepeHne yoenbHOro 3apsaa anekTpoHa.

NabopatopHas pabota 11. MNposepka 3akoHa OMa 1 U3MepeHne yaenbHOro CONPOTUBNEHUS.
NabopaTopHas paboTa 12. M3yyeHne pacnpeneneHns MarHMTHOro Nnons BAO/Mb OCY CONeHonaa.
NabopatopHas paboTa 13. OnpeneneHne ropM3oHTaNbHOM COCTABNSIIOWEN MAarHUTHOW UHOYKLWM
MarHUTHoro nons 3emnu.

NabopatopHas pabota 14. N3yyeHne SBNEeHUs MarHUTHOrO rncTepesunca.

NabopatopHas paboTta 15. N3yyeHune saTyxatowmx konebaHumi.

NabopatopHas paboTta 16. M3y4yeHne penakcalunoHHbIX KonebaHuii.

NabopatopHas pabota 17. N3yyeHne cobCcTBEHHbIX KonebaHuii CTPyHbI

3. NMucbmeHHOe aomallHee 3apaHue

Tembl 1,2, 3,4

Mpumep 3anaHus.

1. Haiitn 06bem (B M3) v MoOneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.HainTn konn4ecTBO BewecTBa Vv (B MOfb), ECNN ero Macca pasHa m.

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

4. KoHUEeHTpauns Monekyn rasa paBHa n, CPeaHAs KMHeTMYeCKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MOCT..
HanTtn naeneHne rasa p Ha cTeHky cocyaa (s 1a).

5. CpenHsas KMHeTN4Yeckas sHeprus NocTynatenbHOro ABMXEeHUs MONekyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe obbemom V npu Temnepatype toC HaxoamTcs ras maccoii m. HailTv naBneHue rasa Ha CTEHKY
cocyna p (8 lMa).

7. B 6annoHe obbemoM V HaxoaouTcs ras nof AaesneHvem p npu temnepatype toC. Halitn ero maccy m (B Kr).

8. B cmecu rasos napuunanbHble JaBneHus a3oTta, KUCnopoaa v aproHa pasHbl p1, p2 u p3, COOTBETCTBEHHO. Hantn
[aBfieHne 3To CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepartype t?C nspacxonosany aproH maccon Am . Ha ckonbko
yMeHbwwunock pasneHue Ap (B Na) rasa B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpoCTaM (pacnpeneneHve
Makcsenna). Hantu Temnepartypy storo rasa T (B K).

3auer

Bonpochl k 3a4eTy:

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

. CkopocTb. CKOpOCTb B NOASPHOM CUCTEME KOOPAMHAT.

. CkopocTtb. CpegHsas ckopocTb. MNpoiaeHHbIN NyTh.

. YckopeHue. YckopeHue B 0ekapToBOV CUCTEME KOOPAMHAT.

. YckopeHue. YCKOpeHue B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLENCS TOYKOM.

. Yron nosopota. Yrnosas ckopocTtb. CBA3b NMMHENHON 1 YIrAOBOA CKOPOCTU. YTN0BOE YCKOPEHNE.

. dnHamuka matepmanbHOM TOYKW. 3akOHbl HblOTOHA.

. OnHamuka tBepooro Tena. LleHTp Macc. 3akoH OBMXEHWS LeHTpa Macc.

. Pabota B MexaHuke.

10. KuHeTtnyeckas 1 noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHMNE OMHAMVKM BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHNE OMHAMKKMX BPaLLATENbHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHON OCK.
13. MOMEHT Cu/ibl, MOMEHT UMMYbCA, MOMEHT MHepUMU. KuHeTnyeckas sHeprus Bpaliarolerocs tena.

14. 3akoHbl COXpaHeHWs (UMNyNbca, SHEPrMM, MOMEHTA UMNYNbCa).

15. MNpeobpasosaHns koopanHaTt Manunes. MpuHUMN oTHOoCUTENbHOCTY Manunes

16. MocTynatbl SitHwTeHa. MNpeobpasoBaHuns koopanHat JlopeHua.

17. [InnHa n NpoMeXyToK BPEMEHW B PENATUBUCTCKOW MeXaHuKe.

18. MNoHATME 04HOBPEMEHHOCTU B PENATUBUCTCKON MEXaHMKE.

19. PenaTtMBMUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBNCTCKON OAUHAMMKM.

21. B3anMoCB$I3b MACChl U 3HEPTUN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboAHbIE rapMoHUYecKkmne konebaHms

23. 3atyxatowme MexaHn4yeckme konebaHus

[\S]
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24. BblHyXeHHble MexaHuyeckune konebaHms

25. NpopnonbHble 1 NONepeYHble BOMHbI

26.YpaBHeEHME BOMHbI.

27.®Pa30Bas CKOPOCTb BO/HbI

28. OHeprus BonHbl. CTOSYME BOMHDI.

29. Ctatuctuyeckunii 1 TepMoaNHaAMNYECKNIA METOLbI UCCNIEOBaHUS.

30. OcHOBHOE ypaBHEHWE MONEKYNSPHO-KUHETUYECKO TEOPUM (BbIBOL).

31.CpenHekBagpaTnyHas CKOpPoCTb. PUINHECKUIA CMbICT TEPMOAMHAMNYECKON TeMnepartypbl.

32.4ucno creneHein cBoboabl MOnekyn. 3aKOH PABHOMEPHOrO pacnpeneneHns aHeprum no Yicnam cteneHer ceobobl
Monekyn.

33. 3akoH pacnpeneneHus MONeKyn no CKOpoCTaM (pacnpeneneHvne Makceenna).

34. PacnpeneneHune bonbuMaHna. BapomeTpuyeckas oopmyna.

35. BHyTpeHHsist aHeprust. Tennota u paboTa B TepPMOOMHAMUKE.

36. NepBoe Ha4ano TepMoANHaMUKN U ero NPUMEHeEHUe K N30XOpN4eckomy npoLeccy.

37. MNepBoe Ha4yano TepMoAMHAMUKM U ero MpUMeHeHne K n3obapuyeckomy npoueccy. Pranyeckmnin cMbich
yHMBEpPCanbHOW ra3oBon NOCTOSHHOMN.

38. lNepBoe Ha4ano TepMOANHAMUKM N €r0 MPUMEHEHNE K 30TEPMNYECKOMY NpoLeccy.

39. MNepBoe Havyano TepMOAMHAMUKU U EF0 MPUMEHEHUE K aamabaTnyeckomy npoLeccy.

40. OphekTrBHbIA auameTp. CpenHssa anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.

41. flBneHune gudpdpysun. 3akoH Puka.

42. SlBneHne TennonpoBOAHOCTU. 3akoH Pypbe.

43. $lBneHne BHYTPEHHero TpeHus.

44. Kpyroeble npouecchbl. K.IM.[. Tennoson 1 XonoannbHOW MalUMHbI.

45. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

46. MNepeas n BTOpas Teopema KapHo. TepMoguHammyeckas wkana remneparyp.

47. NpueeneHHas Tennota. YpasHeHne Knaysuyca.

48. SHTponus. CeolicTBa SHTPOMUN.

49. SHTpoNMsa ngeanbHOro rasa.

50. BTopoe Ha4ano TepMoanHammkim.

51. Cratmctuyecknic CMbICN BTOPOro Havana TepMOAMHAMUKN.

52. YpasHeHune BaH-gep-Baanbca. Nonpaekn BaH-gep-Baanbca.

53. On. ctaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb an. nons.
MpuHUMN cynepnosnunn Nnonen.

54. MoTeHuman an. cratnyeckoro nons. CBA3b HANPSXEHHOCTM 1 NOTEeHUMana . cTaTmyeckoro nons.
55.9nekTpuyeckunii gunonb. PacyeT an. nons gunons.

56. Cnnosble nMHWMK 3n. nons. [OTOK BEKTOpa HaMPSXEHHOCTU 311. Nons.

57. Teopema OcTporpaackoro-laycca u ee NprMeHeHne K BbIYUCTIEHMIO HANPSXXEHHOCTW Nons 0T 6eCKOHEYHO
0OHOPOOHO3aPSAKEHHOW NMIOCKOCTW.

58. Teopema OcTporpanckoro-aycca v ee npUMeHeHNe K BbIYUCIEHUIO HANPSXXEHHOCTM NONS OT GECKOHEUHOW HUTW.
59. Teopema OcTporpaanckoro-laycca n ee NpUMEHEHWE K BbIYUCEHMIO HANPSXXEHHOCTM NONS METANNMYECKOW Cdhepsbl.
60. On. none B ananekTpukax. MNMongpHbie 1 HENONAPHbIE MONEKY b, 9. ANMOMb BO BHEWHEM OOHOPOLHOM 311. NOfe.
61. Monapusaumsa onanekTPUKOB: OPUEHTAUMOHHAsA 1 gedpopmaumnoHHas. BekTop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbIX 3apS40B 1 BEKTOPOM MONsapmu3auun.

62. Hal'lpﬂ)KeHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca ONsa 9. NoNs B AN3NEKTPpUKe. ,D,I/ISJ'IeKTpl/ILleCKaFI
NPOHNLAEMOCTb N ee cp|/|3v|quK|/||7| CMbIC/.

63. NposoaHukK B an. none. PacnpeneneHve 3apsa0B B NPOBOAHMKAX (BHYTPU NPOBOOHMKAE U HA €ro NOBEPXHOCTH).
64. CBS3b MEXAY HaNPSXEHHOCTbIO 3. MOAS Y NOBEPXHOCTN MPOBOAHMKA 1 NOBEPXHOCTHOM NNOTHOCTbIO 3ap5L0B.
65. SnekTpoeMKocTb NpoBoAHNKOB. KonaeHcaTopbl. CoeanHeHne KOHOEeHCaTopoB.

66.9Heprus an. nons. SHePrus CMCTEMbl HEMOABUXHbBIX TOYEYHbIX 3aPAL0B.

67. OHepruns an. nons. SHepPrus 3apsXXeHHOro NPoBOAHKKA.

68. [O0CTOSHHBIV 3M1. TOK, €ro XapakTePUCTUKN 1 YCNIOBUS CYLLECTBOBAHMS.

69. MocTosHHbIV 3. TOK. 3akoH OMa ans uenw.

70. MNMocTosHHbIN an. ToK. 3akoH OMa B fmdpdpepeHumansHomn dopme.

71. OnekTponpoBOAHOCTb METANNOB. DKCNEPUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl TOKa B MeTannax.

72. Knaccuyeckas Teopus aneKTponpoBoaHOCTM MeTannos. BeiBoa 3akoHoB OMa u BuaemaHa-®PpaHua n3 anekTpoHHON
Teopum.

73. TpyAHOCTU KNnaccu4eckom Teopumn NPoBOANMOCTMU.

74. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHne gns pacyera MarHMTHOro Nons NPsIMoro
TOKA.

75. 3akoH bruo-Caeapa-/lannaca v ero npMMeHeHne Ons pacyeta MarHUTHOrO NOAs B LLEHTPE KPYroBoro Toka.
76. MarHuTHOe none ABuXyllerocs 3apsaa.
77. 3akoH Amnepa. [leAcTBUE MAarHUTHOrO NOAS Ha OBUXYLWMIACS 3apsn.
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78. 1BNXEeHWe 3apsKeHHbIX 4acTuL B MarHUTHOM rone.

79. YckopuTenn 3apsixXeHHbIX YacTuu. LInknoTpoH.

80. ScppekT Xonna.

81. 3aKoH MoAHOro ToKa A4S MarHUTHOrO MONS B BakyyMme.

82. MarHmTHOE none coneHomaa v Topouga.

83. PaboTta no nepemelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

84. MarHuTHOoe none B BellecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

85. lna n napa marHeTusm.

86. HamarHuyeHHocTb. MarHuTtHoe none B BellecTBe.

87. 3aKOH MOMHOro ToKa AN MarHUTHOrO MONS B BELLECTBE.

88. deppomarHeTkn, Ux CBOMCTBA 1 MX MpMpoaa.

89. OnektpomarHuTHas nHaykums. Onbitel Papages. MNpasuno NleHua.

90. SnekTpomarHuTHas nHaykums. Boisog 90C nHayKUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
91. NIHaykTnBHOCTb KOHTYpa. CamonHaykuus. BaanmHasa nHaoykums.

92. SHeprns MarHNTHOro nons.

93. BuxpeBoe anekTpuyeckoe none.

94. Tok cmelleHmns.

95. YpasHeHne Makcsenna un nx aHanms

96. OnekTpunyeckunin konebatenbHbIi KOHTYP. CBOBOAHBLIE 9M1EKTPOMArHUTHBIE KonebaHus.
97. dnekTpunyeckuii konebatenbHblil KOHTYP. CBOOOOHBIE 3aTyXaloWMe ANEKTPOMarHNTHbIe konebaHus konebaHus.
98. AnekTpuyeckuii konedaTenbHbli KOHTYP. BbIHYy>XAeHHbIE 3NeKTpOMarHUTHbIe kKonebaHus.
99. CoKicTBa 3NEKTPOMArHUTHbLIX CBONCTB

100. OHeprus aNeKTPOMarHUTHbIX BOMH.

101. U3ny4eHne anekTpmuyeckoro aunons.

102. lWkana snekTpoMarHUTHbIX BOMH.

CemecTp 2

TekyLLU KOHTPONb

1. KoHTponbHas pabora
Tembl 7, 8,9, 10

Tembl:

. NMHTepdbepeHuus ceeta

. Ondbpakuns ceeta

. Nonapusauns ceeta

. ®OTOHbI

. Tennosoe nanyyexune

. Teopwns atoma bopa

. doToadhgpekT

. BonHoBble cBoiicTBa YacTuL,
. PagnoaktneHocTb

10. dopo atoma

3apaya 1. Ha ToncTyto CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NMIEHKON, NoKasaTenb NpenoMneHns n2

BelecTBa KOTOPon paeeH 1,4, nagaet HOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblil CBET MakcUMManbHO ocnabneH BcneacTsme HTepdepeHumm. Onpenenutb TONWMHY d NAeHKU.

3apgadya 2. Ha wenb wupunHon a=0,1 MM HOpManbHO NagaeT napannenbHbIA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WUPUHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, Npoeupyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosHUN L=1 M.

3apgadya 3. CteneHb nongapusaummn P yactuiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcMMasnbHas MHTEHCUBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUManbHON?

3apnaya 4. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 [1x. OnpenennTb KOadMLIMEHT TEMNOBOr0 N3NyYEHNS € CaXW.

3apaya 5. [1Ba MCTOYHMKA U3NYyYaloT CBET C AJIMHOM BONHbI 375HM 1 750 HM. Haiti oTHOWEHWE NMMNYNbCOB (POTOHOB,
n3nyyaembix NepBbIM N BTOPbIM NCTOYHUKOM.

2. lTabopatopHble paboTbi

Tembl 7,9

NabopaTopHas paboTa 1. N3yueHue sBneHns nHTepdpepeHumm.

NabopatopHas paboTa 2. aydeHne andopakuum ceeta.

Na6opatopHas pabota 3. M3y4eHne 3aKOHOB TEMNOBOr0 N3NYyYEHUS.

Na6opatopHas pabota 4. N3ydeHune saBneHns gpoTtoadpdekTa.

NabopaTopHas paboTa 5. OnTuyeckas aHM30TPONUS MOL BIUSHAEM BHEWHMWX BO3LEACTBUIA

Na6opatopHas paboTa 6. SKcnepuMeHTanbHoe NoaTeepXxaeHne noctynaros bopa.
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NabopatopHas pabota 7. OnbiT dpaHka u Mepua

NabopatopHas pabota 8. CnekTp atoma Bofopoaa.

NabopaTopHas paboTa 9. O3HakomneHme ¢ paboTolt ra3oBoro nasepa.
NabopaTopHas paboTa 10. MiaMepeHue CKOPOCTM CBETA C MOMOLLbIO TA3EPHOr0 CEHCOPA ABUXEHUS.
3. NMucbmeHHOe pomallHee 3apaHve

Tembl 9, 10

MNpumep 3apnaHns.

1. OnpenennTb YNCNO HYKIOHOB B Ape aTtoMa HaTpus.

. OnpenennTb YMCno NPOTOHOB B S4pe atoMa Meau.

. OnpegennTb YNCNO HENTPOHOB B AApE aToMa aproHa.

. Haiitn oTHOWweHWe onameTtpa sapa nsotona Meau K gmameTpy sapa atoma xenesa.
. Haintn oTHOWweHme Macchl aapa nsotona yrnepofa K Macce sgpa atoma xenesa.
. Haintn oTHOWweHwme 3apapa sopa ypaHa K 3apagy sgpa atoma xenesa.

. Haiitn papuwyc siopa snementa, ecnn RO =1,3710-15m.

. Haiitn sHepruto cBssu aopa atoma ypaHa Ecsasu (8 MaB).

. Hantu sHepruio cesasu Ecessn (B MaB) sapa ¢ maccor msi.

10. Haiitn yoenbHyio aHepruto cBsa3m Ecesasm agpa ¢ maccon ma.

Ok3ameH

Bonpochbl kK sk3ameHy:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpen.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosume NHTepdEPEHLNOHHOrO MakCMMyMa u MUHUMYMA.

5.NHTepdepeHums ceeTa. PacyeT nHTepdepeHUNOHHON KapTUHbI OT ABYX NCTOYHUKOB.
6.HTepdepeHLmMs cBeTa B TOHKMX MAEHKAX.

7. Ondppakuus ceeta. MpuHumn lMonreHca-®peHens.

8. Metopg 30H ®PpeHens.

9.dudppakuus PpeHenst Ha KPyrinom OTBEPCTUN.

10.Ondppakums dpeHens Ha KPYrnom AUCKe..

11. dndppakuma dpayHrodepa Ha AMdpakLMOHHON peLeTke.

12. dndppakums Ha npocTpaHCTBEHHOM peleTke. dopmyna Bynbdha- bparra
13.0ucnepcus ceeta. ONeKTpoHHAs Teopus gucnepcun ceeta.

14. MNonspusaumsa ceeTa.

15.CteneHb nonspusaunm.

16. 3akoH Manioca.

17.0BonHoe nydyenpenomneHue. VIckyCTBeHHas ontnyeckast aHn3oTponus.

18. TennoBoe n3ny4yeHne 1 ero xapakTepncTnkn. 3akoH Kupxroda.

19.3akoH CtedpaHa-bonbumMaHa. 3akoH cMmelweHns BuHa.

20.MNvmnote3a MNnaHka. Popmyna MNnanxka.

21.PoToadphekT.3akoHbl oTOaddEKTA.

22.YpaBHeHWe DiiHWTelHa Ons BHEIWHero ooToadodekTa.

23. Onbitbl Nlebenesa. JaeneHue ceeTa.

24.BonHoBoe 06bsICHEHME OaBNEHUS CBETA.

25.KBaHTOBOE 00bSICHEHME NABNEHUS CBETA.

26. SdppekT KomnToHa.

27.KopnyckynsapHo-BONHOBOW Ayann3m CBOWCTB BelwecTtsa. Popmyna ge bpornins.
28.CooTHoweHue HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHNIA HEONPEAENEHHOCTEN.
29.BonHoBas oyHKUNS 1 ee cTaTUCTUHECKUNIA CMbICTT.

30.06uwee ypaBHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctaumoHapHbIX COCTOSHUIA.
31. MprHUMN NPUYNHHOCTN B KBAHTOBO MEXaHWKE.

32.CeobogHas yactuua.

33.HacTtuua B 04AHOMEPHOW NPSAMOYroNbHON " NOTEHUManbHOM Sme".
34.MpoxoxAeHne YacT1Lbl CKBO3b NOTEHUMaNbHbIA 6apbep. TYHHENbHbIA 3dOdeEKT.
35.KBaHTOBbIV rAPMOHMYECKMIA OCLMANSATOP.

36. MoMeHT nmnynbca B KBAHTOBOW MexaHuke

37.ATtom Bogopoaa. KeaHToBble ynicna.

38.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.
39.MMprHUKUN HEPa3NNYNMOCTUN TOXOECTBEHHbIX YaCTULL.

40.MpwuHumn Maynu. PacnpeneneHve aNeKTPOHOB B aTOME N0 COCTOSIHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KombrnHaunoHHoe paccesiHve cBeTa.
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42.BbiHyxgeHHoe nsnydenue. MpuHumn getanbHoro pasHoeecus. opmyna MNnaHka
43.Nazepsl
44.OneMeHTbl KBAHTOBOM CTATUCTUKM.

45. PacnpefeneHune anekTpoHOB NPOBOAUMOCTY B METANNE MO SHEPTUSIM NPY aBCONOTHOM Hyne. SHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne anekTpoHOB NPOBOAMMOCTU B METaNe Mo aHeprusmM.

46. Teopusi TennoemkocTei diiHwTenHa, ebas.

47. SHeprequeCKme 30HbI B KpucTtannax. Pacnpe,u,eneHl/le 9NIEKTPOHOB MO 3HEepreTn4eCknM 30Ham. BaneHTHas 3oHa v
30Ha NpoBOoANMOCTN. MeTtannsol, OVN3NEKTPUKKN 1 MONnynpoBOOHNKWN.

48. MNonynposogHukn.CobCTBEHHAS 1 MPUMECHAS NMPOBOAUMOCTb NONYNPOBOLHUKOB.

49. PaboTa Bbixona. KoHTakTHas pasHoCTb NOTEHLMANOB.

50. KoHTaKT 3n1eKTpOHHOro 1 AblpOYHOro MoMynpoBOAHUKOB (P-N Mepexo) 1 ero BoMbT - aMnepHas xapakTepucTuka.
51. OcHOBHblE CBOMCTBA 1 CTPOEHNE AOpa.

52. OHeprus cBasun saep.

53. SoepHble cunbl.

54. PagnoakTneBHOCTb. Buabl paanoakTMBHOro N3ny4eHus.

55.YpoBeHb aneMeHTapHbIX HacTul,.

56. dyHOamMeHTanbHbIE B3aMMOOENCTBUS.

6.4 MeTtoouyeckue matepuansl, onpepensiowue npouenypbl oLeHNBaHNS 3HaHUNA, YMEHUN, HaBbIKOB U (UNK)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT 6annbHo-perdTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBAHMUA 3HAHUIA, YMEHUIA, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpONs [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3a4aHns Onsi NpoOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 1 10
BbINOSHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYIOWMM 060pyAoBaHeM, obyyatolwmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

MucbmeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WU/ pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE MaTePUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafieHUe METOAAMM, YMEHNS U HABbIKU,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS OUCLUMIINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3anaHuns) n Bpems Ha
noarotoBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
goopme. OueHnBaeTCcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCcOBHOCTb MPUMEHSITb HYXXHble 3HAHWS, HAaBbIKU U YMEHUS Mpu aHanuae
NPOBNEMHBIX CUTYaLUA U PeLleHn NPaKTUYeCKNX 3a0aHuii.

CemecTp 2

TeKyLUi KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 30
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLueHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMUMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPV U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHusa ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

Casenbes W.B. Kypc 0bweli douanku. B 5-u 11. Tom 1. MexaHuka [SnekTpoHHbIi pecypc]: yiebHoe nocobue / U. B.
Casenbes. ? CaHkT-eTepbypr: NaHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Cagenbes W.B. Kypc obuweit counsnkun. B 5-u 11. ToM 3. MonekynspHas domamnka 1 TepMoanHamumka [OnekTpoHHbIi pecypc]
: yuebHoe nocobue / . B. CaBenbes. - CaHkT-lMeTepbypr: NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrkyM nNo peweHno 3anay [SnekTpoHHbIl pecypc]: yuebHoe nocobue / J1. 1. Fnagkos [u gp.]. ?
CaHkT-leTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguueckue ykasaHusi oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
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Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

BecTu koHcnekTMpoBaHue y4ebHoro matepvana. ObpaiaTtb BHUMaAHUE HA TEPMUHBI, DOPMYTMPOBKY,
packpbiBaloWme CoaepXaHme Tex UK UHbIX SIBIEHUIA U NPOLLECCOB, Hay4HbIe BbIBOLbI U
npakTnyeckme pekomeHgauun. XenatenbHo 0CTaBUTb B paboymnx KOHCMEKTax Nnons, Ha KoTopbIX
LenaTb NoMeTKN U3 PEKOMEHJ0BaHHON NnTepaTypbl, AOMONHAOWME MaTepran NpoCcylWaHHOM
NeKumMn, a Takxe noayvepkreatolye ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKIMX MONOXEHWIA.
3apaBatb Npenogaeatento yTOYHSIOWME BONPOCH! C LiENbo Pa3pelleHnst HESICHbIX MOMEHTOB.

npakTuyeckme
3aHATUS

1. Ha nepBoM 3aHATMM CTyOeHTaM npennaraetcs nurepartypa n matepuanbl B 9N€KTPOHHOM BuAe Ans
NoCnefytoWero NPOBeLEHUS MPAKTUHECKUX 3AHSATUI N CaMOCTOATENbHON PaboThl.

2. Ha nocnepnytowmx 3aHATUSAX CTYOEHTbI pelatoT 3a4a4um no NnpeactaBneHHbIM TeMam.

3. AKTUBHOCTb CTYLEHTOB NoowpsieTcs npenogasatensm 6annamm.

4. CymmapHbIin 6an, KOTOPbIA BEICTABNSETCSA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUR,
cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCEWEHNEe 3aHATUN 1 aKTUBHOE y4acTue CTYAEHTOB B
NpoBeLeHNN 3aHATUN.

nabopaTtopHblie
paboTbl

1. Ha nepBoM 3aHSTMM CTYAEHTLI pacnpenensorcs B 6puranbl no 2-3 4enoseka Ass BbiNONHEHUS
nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX paboT U3 NpeacTaBNEHHOro
Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO pPaboTbl CTYAEHTbI JOMXHbI U3Yy4MTb METOANYECKUE YKa3aHMWs
K Mony4yeHHbIM nabopatopHbiM paboTam Afsi F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNOAHEHMEM nabopaTopHoi paboTbl CTYAEHTE MPOXOAST ONPOC MO
BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNERYIOWNM
JIOMYCKOM.

4. B cnyyae gonycka CTyAeHTbl, UCMONb3ys METOAMYECKME yKa3aHWs, OMXKHbI BbIMOMHUTb
npencTasneHHyio nabopartopHyto paboTy 1 nokasaTtb NpenoaaBaTtento NonyyeHHble
aKCnepuMeHTanbHble AaHHbIE.

5. Cnemyowwit atan - HanncaHwe oT4eTa no naHHow nabopaTtopHoi paborTe.

6. B nanbHenweM naHHbIR OTY4ET NpeacTasmTb NpenofaBaTento N 3alnTuTb.

7. B 3aBMCUMOCTM OT 3HAHWIA CTyeHTa NpenofaBaTenb BoICTaBseT 6ann 3a faHHyo paborTy.

camocTos-
TenbHas
paboTa

HaunHaTb Hamo ¢ U3y4eHus pEKOMEHA0BAHHON NuTepaTypbl. Heo6X0anMO MOMHUTB, Y4TO Ha NEeKLUK
006bI4HO paccMaTprBaeTCsl He BECb MaTepuan, a Tonbko ero Yactb. OctanbHas ero 4acTb
BOCMOJ/IHSIETCS B MPOLECCE CaMOCTOSITENbHOM paboThl. B ¢BA3M ¢ 3TMM paboTta ¢ pekOMeH0BaHHOM
nutepaTtypoii obs3atenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 0BpaTTb Ha CoLepXaHue
OCHOBHbIX MOMIOXEHWUI 1 BbIBOLOB, 06 bSICHEHNE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4ECKOro
MPUNOXEHUs paccMaTprBaEMbiX TEOPETUYECKMX BONPOCOB. B npouecce aToi paboTbl CTyaeHT
LOMXEH CTPEMUTBCS MOHATb 1 3aMOMHUTb OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepBbI, MOSICHSIIOLWME ero, a Takxe pa3obpaTbCs B UNMIOCTPATUBHOM MaTepuane.

KOHTPONbHas
paboTta

1. BHMMaTenbHO NpoYnTaiTe yCnoBue 3aaayu 1 BbIICHUTE CMbICT TEPMVHOB 1 BbIPaXEeHU B Hee
BXOOSILUX.

2. 3anuwuTe KpaTko yCNnoBue 3anaqv, BBOAS ANS 3afaHHbIX B YCNOBUW BENMYYH 1 ANS ONpenesnsieMoin
BENNYMHbI ByKBEHHbIE 0603HaYeHNS.

3. BblpasnTb BCe YMCNOBbIE 3HAYEHNS 3aAaHHbIX B YCNOBUW BENUYMH B eanHuuax CU.

4. o BO3MOXHOCTW, CAENanTe PUCYHOK, YEPTEX WU YCITIOBHYIO CXEMY, MOSICHSIIOLWME CYIHOCTb
3amaum.

5. MpoBennTe aHanu3 3anayv, BCKPbIBAKOWWIA ee on3n4eckuin cMbicn. YCTaHOBUTE, Kakme
pU3MYEecKne 3aKOHbI U COOTHOWEHUS MOTYT BbiTb UCMONb30BaHbI NPV PELLeH aHHOW 3a8aqn.

6. Ha ocHOBaHWU (on3MYecKmnx 3aKOHOB COCTaBbTe YpaBHEHNS, CBS3blBalOWME (PU3NYEcKue
BE/IMYMHBI, KOTOPbIE XapakTepuayoT paccMaTpuBaeMoe B 3afaqe siBfieHue.

7. PewnTe 3an1caHHble ypaBHEHUS MaTeMaT4yeckyi OTHOCUTENbHO NCKOMOW BENMYUHBI U MONY4uTe
oTBET B 06LWeEM BUIeE.

9. MoacTtaebTe B hOpMyny peleHns B obwem Buae BMecTo 6ykBeHHbIX 0603HAYEHW YNCTIOBbIE
3HayeHus Benn4mH B eguHuLax CU n, nponaeens BbIYUCIEHWS, MONY4MTE YUCNOBOV OTBET.

10. PelweHvre 3a1aqv conpoBoXaanTe KpaTkMM, HO UCHEePbIBAIOLLMMMN MOSICHEHUSIMU.

KETPOHHBH
B_EPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

nomawHee | [lomawHee 3aaaHue BbINONHSETCS YepHUnamm, pasbopymBbIM NOYEPKOM B OTAENBHO WKONbHOM

3afaHue TeTpaau. Ecnu noyepk Menkmii, HepasbopumBblil (HEMOHATHIRA), TO cneayeT NUcaTh YEPTEXHbBIM
WP TOM.

Ycnoeus 3agad B AOMalIHEM 3a4aHnuK NPUBOSATCS NONHOCTLIO. [Ns 3aMeyaHun npenogasarens Ha
CcTpaHuuax TeTpaam HyXHO ocTasnaTb nons. Kaxayo 3agady cnefyet Ha4nmHaTtb € OTAENbHOro NncTa.
PelweHns 3anay 0OMXHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMLIBAIOLWMMY 0O BACHEHNSAMU X042
pelweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbIMONHATL B Cneayowen nocnenosareibHOCTHU:

1. BBecTn BykBeHHble 0603HAYEHNS OUINYECKUX BENNYMH, ECIIN 3TO HE CAE?NAHO B YCNOBUM 3a4au4u.
2. Coenatb (ecny aT0 HEOBX0AUMO) YEPTEX (SNEKTPUYHECKYHO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA
cogepxaHue 3afadv 1 Xon peweHuns.

3. CchopmynmpoBaTh omanyeckme 3aKoHbl, Ha KOTOPbIX 6asnpyeTcs peleHne 3anaqu.
4. CocTaBMTb ypaBHEHMWE UKW CUCTEMY YPaBHEHUIA, pellas KOTOPYHO, MOXHO HaTN NCKOMbIE
BE/INYUHBDI.
5. PewnTb ypaBHEHME B O6LWEM BULE M NOMYYNTb PACUETHYIO OOpMyny.

6. MNMpoBepuTb pa3MepHOCTb NCKOMOIN BEIMYMHbBI NO PaCYETHON PopMyne N TeM caMblM NOATBEPANTb
€€ NpaBuNbHOCTb.

7. MpownseecTu BoluncneHUs. MNpeasaprTeNbHO HE0OX0AMMO NEPEBECTU BCE 3HAYEHUS 3a4aHHbIX
BENUYMH B cuctemy eamHnl CU, a 3aTem noacTaBmTb UX B PacHET?HYI0 POpPMyNy 1 BbINOMHWUTD
BblycneHus. Mpu peweHnn 3anad, Kak npasuno, 4OCTaTo4HO TOYHOCTK B 2-3 3Havalme umdpbl.
CtyneHT 06513aH coaTb Ha NPOBEPKY BbIMNOMHEHHOE M 3a4aHUE 3a [iBe HELENM [0 Hayana ceccuu.

3avet 1. O3HaKoOMUTbCA C NepeyHeM BONPOCOB A5 3ayeTa.

2. BHumaTtenbHo npouuntaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekunii. BelyunTtb
BCe om3nyeckre oopmysibl MO NPONLEHHBIM TEMaM.

3. 3ayet no onanke NPOXOAUT B NMMCbMEHHOIN hopme 1 JONXeH coaepxarb:

- onpefeneHne OCHOBHbIX (OU3NYECKNX BEIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPefeneHbl Kak MoLynNb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHNSAX),
NoNy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

3K3aMeH 1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB ANS 9K3aMeHa.

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckre oopMysbl No NPONLEHHBIM TEMAM.

3. 9K3ameH no husrke NPoXoanT B MMCbMEHHOV hOpMe 1 AONXKEH cofepXartb:

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

- 0N BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHAIMTUYECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHe U3NYECcKNX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIOLWMIA OTBET Ha BOMPOC.

4. PeweHrvie 3a8ay cHa4yana cnemyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHNSX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenylolne KOMMOHEHTbI:
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmU ¢ TpeboBaHnamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.02
"OneKkTposHepreTka 1 aNeKTPoTeXHMKA" U NPOOUI0 NOArOTOBKN "dnekTpocHabxeHne".
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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 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: JlaHb, 2011. - 432 c.
2. CaBenbes W. B. Kypc obweit gounsmkn [Tekct]. T.2: SnekTpuyecTBo 1 MarHetnam. BonHel. OnTuka. - 10-e 3., crep. -
CN6.: NaHb, 2008. - 496 c.: un. - (YuyebHuku ans sy3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.

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.

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.
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3.
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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Mporpamma omcuunnmHbl "®uamnka”; 13.03.02 "OnekTposHepreTuka v aNeKTpoTexHnKa".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

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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