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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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Mporpammy oucuunnnHel paspabotan(a)(n) LoueHT, K.H. PamasaHos ®@.®. (Kadenpa domauku HA, OToneneHue
VHJOPMALIMOHHBIX TEXHONOTMIA 1 aHepreTudecknx cuctem), FFRamazanov@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-1 CrnocobHOCTbO NPenCcTaBnsTh aiekBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWIA HAY4YHYO

KapTVHY Mypa Ha OCHOBE 3HaHWNS OCHOBHbIX MOMIOXEHWA, 3aKOHOB U METOL0B
€CTEeCTBEHHbIX HAayK N MateMaTtuku

OriK-2 CMOCOBHOCTBIO BbISIBNSTL ECTECTBEHHOHAYYHYIO CYIWHOCTb NPOBNeM, BO3HMKAOWWMX B
xone nNpodoeccnoHanbHom 0eaTenibHOCTU, NPUBeKaTb 415 UX peLleHns
COOTBETCTBYIOWNIA PU3NKO-MaTEMATMYECKNIA annaparT

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- OCHOBHbIE MOHSATUS, 3aKOHbI 1 MOLENV MEXAHWKU, SNEKTPNYECTBa 1 MarHeTnama, konebaHuii n BosH, KBAHTOBOM
PU3NKKN, CTATUCTUYECKON COU3NKN N TEPMOANHAMUKN.

- 0COBEHHOCTN MHXEHEPHOM LEATeNbHOCTU B Pa3NnyHbIX 06N1acTsX TEXHUKN U TEXHONOTUIA 1 MOHUMATb POfb
MHXEeHepa B COBPEMEHHOM 06LLECTBE; €

- TEOPETUYECKME OCHOBBI, 3aKOHbI 1 MOLENN (PN3NKK, MOIBONSIOWME peLwaTtb 3a4aqv NCNOoNb3ys TEOPUIO N METOLbI
OyHOAMEHTaNbHbIX HayK, B TOM YyMcne, oyHaaMeHTaNnbHbIX Pa3faenoB OM3MKN - MEXaHUKU, TEPMOANHAMMKMN,
9NEKTPOANHAMUKIN, ONTHKW, KBAHTOBOW (OM3MKM.

JlonxeH ymeThb:

- NCMONb30BaTb OCHOBHbIE NPUeMbl 06paboTKN SKCNEPUMEHTANbHbBIX AaHHbIX;

- pewartb TUNOBbIE 3a4a4M N0 OCHOBHbIM pa3fenam usnku, MCNoNb3ys METOLbI MaTeMaTUYECKOro aHanmaa; €

- MPUMEHSTb COBPEMEHHbIE (PM3NYECKME METOLbI 1 SKCTIEPUMEHTANbHYIO annapaTypy UCCNenoBaHus, NO3BONsioWme
YBENVYUTD HAAEXHOCTb SKCNyaTauuy 1 ynpaeneHme MoBUbHbIX CUCTEM, UCMOMNb3Ys TEOPUIO 1 METOAbI
(PyHOaMEHTaNbHbIX HAyK, B TOM YMcne, oyHLAMEHTA/bHBIX Pa3fenoB OU3NKN.

JonxeH Bnagetb:

- MeToamu aKCrepuMeHTanbHoOro uccnenoBaHns B omamke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
9KCNEPUMEHTA);

- MeTogamu pelleHns TUMNoBbIX 3a4a4 No OCHOBHbIM pasgenaM Puankn, UCnosb3ys MeTodbl MaTeMaTuyeckoro
aHanusa; ncrnonb3osartb PU3NYECcKne 3akOoHbl NPY aHanmse n peleHnn r|p06neM.

- 3KCMepVMEeHTaNbHbIMM HaBbIKaMy NPakTUYeCKOro NCMob30BaHNsl OM3NYECKON N3MEPUTENBHOM annapaTypsbl
NPUMEHNTENBHO K 3a[a4am Mo ynpaeneHnio MOBUIbHBIX CUCTEM , UCMOMb3Ysl TEOPUIO 1 METOAb! (OyHAAMEHTaNbHbIX
HayK, B TOM 4uc/e, QoyHAaMeHTanbHbIX pas3nenos umanku. €

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
- MPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLUMIUHDLI B NMPOCDECCUOHANBHO AEATENBHOCTH.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaga oucumnnunHa (Mogynb) BktoyeHa B pasnen "b1.6.08 OucuunnmHbl (Moaynm)" 0CHOBHOM NPOGOECCMOHANBbHOW
obpasoBatenbHol nporpamMmel 27.03.04 "YnpasneHne B TEXHUYECKMX cuctemax (YnpaeneHvme MobunbHbiMu 06bektamu)"
1 oTHoCUTCS K 6a30BOI (06LWENPOdECCHOHANBHO) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. O6bem gucuuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLuxcs ¢ npenogasarenem (Mo BuAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeMKoCTb AncuUMnanHbl coctaenseT 10 3a4eTHbix(bie) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 144 yaca(oB), B TOM uncne nekumm - 54 yaca(oB), npaktuyeckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).
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CamocTtositenbHas pabota - 180 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yacsl
KOHTaKTHOW paboThbl,
N Pa:'a.lJ.em:';I g.:;;l.:nnwubl / Cemectp nx T[()é(ﬂgg:)l(()ocm CaMO(':)1'aO69;I:Eaanaﬂ
Pexum | pagora

1 lgy:HL.KabmsmquKme OCHOBbI 5 8 8 0 12
5 lg;nsblz. MexaHuyeckne konebaHus un 5 4 4 0 12
o [rona s Moremrpran guanan |, | 6 | : E
I s [s | s : 2
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
[T e ouar e s [ e : 2
v gﬁ:ﬁ(;. BonHoBas u kBaHTOBas 3 8 8 14 50
8. ;g)h:laaHBM.KsI)CHOBbI KBAHTOBOM 3 4 4 0 50
9. 'TI':,:A: 9. ®usuka atoma 1 TBEPLOro 3 5 5 4 50
to[Joa 0. v rape s [ 2| : 2

NToro 54 54 36 180

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)

Tema 1. Pusnyeckme oCHOBbI MEXaHUKMN

OCHOBbI KUHEMATUWKMW.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekToprs ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpawiarensHoro AsmxeHus (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrI0BOV M IMHENHON CKOPOCTAMU, PaBHOMEPEMEHHOE BpaLLeHNe
mMaTepuanbHON TOUKM).

OCHOBbI AMHAMMWKMN.

| 3akoH HbloTOHA, nHepumanbHas cuctema otcyéra. |l 3akoH HblotoHa, cnna, macca, umnynsc. 11l 3akoH HbioToHa.
LleHTp mMacc, ckOpoCTb 1 YCKOPEHUE LigHTpa Macc.

3aKOHbl COXpaHEHUsI B MEXaHUKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbI, NOTEHLMaNbHAs aHeprus Tena. CBsSdb MEX Y CU0IA 1 NOTeHUMaNnbHOM
aHepruein. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena.

MomeHT cunbl. MomeHT nmnynbca. KuHetudeckas sHeprus spawenns. MomeHT nHepunn. Teopema LtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLlaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHns MOMeHTa uMnynbca.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JlopeHua 1 CneacTBns U3 Hero: 3ameieHne BpeMeHU, CokpaweHne anMHbl. 3akoH
cnoxenuns ckopoctel B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHu4yeckune Kone6aHUs N BONHbI

MexaHunuyeckne konebaHus.
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CeoboaHble rapMoHMYeckre HesaTyxatouwme konedaHus. CnoxeHune rapMmoHnyeckux konebarmin. CeoboaHsle
3atyxatolme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTnkn MEXaHUYECKMX BONH. YpaBHeHue beryuiei BonHbl. CTosume BONHbl. BonHoBoOe ypaBHeHMe. MnoTHOCTb
aHepruwn. MNOTHOCTb NOTOKA SHEPruw.

Tema 3. MonekynsipHasa cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopus (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWE COCTOSAHNS nOeanbHOro rasa.
dusnyecknii cMbicn Temnepatypebl. ABneHust nepeHoca. CpefHss onvHa ceoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHms Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopoctam. PyHkuma pacnpegeneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcCHOBbI TEPMOLANHAMUKM.

| Hauano TepMoanHammku. PaboTa rasa. TennoémkocTtb raza. CteneHu csoboabl Monekyn. AanabaTtnyeckuii npoLecc.
Kpyroeoli npouecc (umkn). HeobpaTtumble npouecchl. dHTponus. |l Hayano TepMoanHaMUKN.

Tema 4. dnekTpocTaTMka 1 aneKTpMYeCcKUn ToK

OnekTpunyeckoe none B BakyyMme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Linpkynsaums sektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OneKkTpunyeckoe none B BeleCTse.

MonsipHbie 1 HeMoNsSpHbIE AN3NEKTPUKK, MX nonapu3aums. MonapunsosaHHOCTb. Teopema [Maycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPrnsa NEKTPMYECKOro Nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa anst 04HOPOAHOrO U
HEeO0QHOPOAHOr0 Y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH Ixoyna-NeHua. MNpasvna
Kunpxrogoa. dnektpuyeckmne TokM B XUIOKOCTSIX, ras3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH Buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. PaboTta MarHMTHOro Nonsl. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. HoykTneHocTb. CamMoNHOYKLMS.

MarHuTHOe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMmeweHns. YpaBHeHns Makceenna B MHTErpanbHOn u gudbdpepeHumansHom
bopmax, nx gon3anyYecknin CMbICH.

Tema 6. dnekTpomMarHUTHble Koneb6aHus U BOMHbI

OneKkTpoMarHuTHele konebaHusi.

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
OneKkTpoMarHuTHble BOMHbI. ['eHepauns anekTpoMarHUTHBIX BOSIH. YpaBHEHME SNEKTPOMarHMTHbIX BOMH. ['padomyeckoe

|/|306pa>KeHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANIEeKTPOMarHUTHbIX BOJH. BonHoBsoe ypaBHeHne n
CKOPOCTb pacnpocTpaHeHns anekTpoMarHnTHbIX BOJH. Ukana 9NEeKTPOMarHMUTHbIX BOJH.

Tema 7. BonHoBas u KBaHTOBasi ONTUKa

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pasfnyHbIX 06 HEKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-PperHens. Meton 30H PpeHens. dudpakuumn PpeHens n dpayHrodepa OT pa3nuyHbIX 06 bEKTOB.
PaccesHue cserta.

Monapusauus n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1oHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.
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Tennosoe nany4yeHume.

XapakTepucTtuku Tennosoro nanydeHus. 3akoHbl Kupxrodpa, CtedpaHa-bonbumana, BuHa. 'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nMpomeTpums.

doToahdekT. dpdpekT KomntoHa. [laBneHwe ceeta.

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue DiHwWTelHa ans gpotoadodoekTa. NpumeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynsc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBaHTOBOW MeXaHUKWU
OCHOBHbIE NMONOXEHNS KBAHTOBOW MEXaAHUKW.

'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuee ypasHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBKS, HaKnaablBaemble Ha BOMHOBYO (pyHKUMIO. YcnoBme HopMnpoBkn. CTaumMoHapHoOe ypaBHEHUE
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OAHOMEPHbIN NOTEHLUANBHON sMe. TyHHENbHbIA 3DGEKT, KBAHTOBbIN
ocuunnATop.

Tema 9. Pusunka atoma n TBEepAOro Tena
KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paxka u Mepua. ATom Bogopoza no bopy: ctaumoHapHble opbuTbl, S3HEPTUS, CNEKTP
n3nyyeHns. ATOM BOOOPOAA B KBAHTOBOW MeXaHVKe: KBaHTOBbIE YCNA, CREKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmMunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaouyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®n3suka sppa U aNeMeHTapHbIX YacTul,

Xapaktepuctukn aapa. OHeprus ceasm sapa. dedekt maccol. Mogenn agpa. PagnoaktMeHOe U3ny4yeHme 1 ero Bufbi.
MNpaBuna cMewweHus. 3akoH paamoakTUBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
doyHOaMeHTanbHbIX B3aUMOLENCTBUI SNEMEHTapHbIX YacTuu. AHTUYacTUubl. Knaccudukaums aneMeHTapHblX YacTu,.
'MnoTesa o kBapkax.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns OIS CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aaHusi, HanNpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4HaoIWMXCH PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypOii U 3NEeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocynapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHuns "KasaHckmin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HOpMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

®dunaunka. BonHoBas n kBaHTOBas ontuka. OCHOBbI KBaHTOBOIW MexaHunkun. Pursnka atoma n TBepaoro tena. duauvka sopa um
anemeHTapHbIx Yyactuu. Astop SOP:WanxynnuHa P.M. - https://edu.kpfu.ru/course/view.php?id=2170

®unsuka. Hactb 1. JlekunoHHbIN Kypc no gucumnnuHe "®dusnka”. Hactb 1. MexaHuka. MonekynsapHas gomsuvka u
TepmoanHamuka. Astopbl DOP: tOHycoB H.B., Capeapos ®.C. - https://edu.kpfu.ru/course/view.php?id=2047

®dusnka. yacTb 2. dnekTpocTaTmka. dnekTpuyiecknin Tok. AnektpoanHammka. Astop SOP: lOHycos H.B., CTpawnHckunii
Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenibHOM
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUuH

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

CemecTp 2
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dopmMa KoHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLLMI KOHTPO/Tb
1. duamnyeckne 0CHOBbI MEXAHWNKU
1 Kgg;gganaﬂ OK-7, OlnK-2 , OlK-1 2. MexaHunyeckune konebaHusl 1 BONHbI
P 3. MonekynsipHas comnanka n TepmoanHammka
MNMuncbmMeHHoe 1. ®dusnyeckme 0CHOBbI MEXaHNKU
2 |nomawHee 3apaHue [OMK-1, OMNK-2, OK-7 (2. MexaHuyeckne konebaHns 1 BOMHbI
3. MonekynsipHas cmsvka n TepmognHammka
1. ®Pn3nyeckne 0CHOBbLI MEXAHWUKK
3 [YcTHbI onpoc OrlK-1, OMK-2, OK-7  |2. MexaHu4yeckune konebaHns 1 BONHbI
3. MonekynsipHas conanka n TepmoanHammnka
3auer OK-7, OlK-1, OlK-2
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTka 1 aNeKTpu4eckunii Tok
5. SnekTpoanHamuka
6. OnekTpoMarHUTHble KonebaHus 1 BOSHbI
1 KoHTponkHas OK-7, OlK-2 , OriK-1 7. BonHoBas 1 KkBaHTOBas onTuka
paboTa C
8. OCHOBbI KBAHTOBOW MEXaHWKM
9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n sNeMeHTapHbIX YacTuL
4. DnekTpocTaTrka u aNeKkTPU4ecknii ToK
5. OnekTpoanHammka
TOPHbI
2 Q:ggfj OpHBIE OK-7, OlK-2 , OriK-1 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas u kBaHTOBas onTuka
9. ®usuka atoma 1 TBEPJOro Tena
4. dnekTpocTaTnka 1 aNeKTpu4eckunii Tok
MucoMeHHoe g gﬁzgggﬂgmﬁje konebaHusl 1 BOSHbI
3 |nomawree 3anaHme OMK-2, OK-7., ONK-1- 15" g0 obac  keanToBas ontuka
8. OCHOBbI KBAHTOBOW MEXaHNKM
9. duauka atoma 1 TBEPOOro Tena
Ok3ameH OK-7, OlK-1, OlK-2

6.2 OnucaHue nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUMn Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

KOHKPETHbIX 3a0aHui.

cnocobHocTy
NPUMEHATb 3HaHMA U
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHui.

NPVMEHATb 3HaHWS U
YMEHWS K BbINOJIHEHNIO
KOHKPETHbIX 3a4aHuin.

YMEHWS K BbINOSIHEHNIO
KOHKPETHbIX 3a4aHWIA.

Kputepum
g’OP':a OLLeHUBaHUA 3ran
KOHTpOns
P OTnn4YHO XopoLuo Y nosn. Heyn.

CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiMONHEHbl  (3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNpogeMoHCTpUpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. HeyO0BNETBOPUTENBHBI
BNafeHns MatepranoMm. |He3HauymTenbHble MNpooeMoHCcTpypoBaH [ypoBeHb BNaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCXoAHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNaOeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMarepuanom. HeLoCTaTo4HbIe
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHoCTH MPUMEHSTb 3HAHUS 1
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

CtpykTypa oTBETa B
Lenom agekBartHa Teme.
XopoLwo 0cBoOeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

CTPYKTYpPUPOBaH.
MoHATUIHBIN annapat
OCBOEH YaCTWNYHO.
lMoHUMaHne oTAENbHbIX
NMOMIOXEHNN 13
maTtepwvana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

NMoHUMaHWA Matepuana. [moHMMaHus maTepuana. Y 1oBneTBopuTeNbHOE  |Mbiciv, 06cyXaaTtb
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.

Mbicnu, obcyxnatb

Mbicnu, obcyxaaTb

MbicnK, obcyxnatb

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.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3

INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
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, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 3

TekyLLUA KOHTPONb

KOHKPETHbIX 3a8aHuIA.

CNocoBHOCTU
NPUMEHSATb 3HaAHUS U
YMEHWS K BbINONIHEHWNIO

KOHKPETHbIX 3a0aHui.

NPUMEHSATb 3HAHNSA 1
YMEHUA K BbINOIHEHUIO
KOHKPETHbIX 3a0aHuA.

YMEHUA K BbIMOSTHEHNIO
KOHKPETHbIX 3a8aHui.

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
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
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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

CemecTtp 2

TekyLLUIA KOHTPOJb
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Mporpamma gucumnnuHel "®dusnka"; 27.03.04 "YnpasneHne B TEXHNYECKUX cucTemax".

1. KoHTponbHas pabora

Tembl 1, 2, 3

1. B HEKOTOPOI TOUKE TPAEKTOPUN OBUXEHNS MaTePUanbHON TOYKMN 3a4aHbl panmyc KpnenaHbl R=62 cM 1 ckopocTb
u=5,1 M/c. Haintn BennunHy HopManbHoOro yckopeHus an (B m/c(2)).(OrNK-1,0r1K-2,0K-7)

2. MartepwuanbHas To4ka maccor m=0,5 Kr ABMXETCS CO CKOPOCTbIO U =2,2 M/c. HaiTn umnynbc Tena p( B
Krem/c).(OlK-1,0lK-2,0K-7)

3. Teno maccoit m=3 kr npv cBo60AHOM NafeHun ¢ BbicoTbl h=0,15 kM B MOMEHT yaapa o 3eMito UMENo KMHETUYECKYHO
aHepruio T=2,5 kIx. Haitn paboty cunbl conpotueneHus Bo3oyxa Aconp.(8 Ox).(OlMK-1,0MK-2,0K-7)

4. MoMeHT uHepumm Tena maccoih m=1,5 kr otTHocutenbHo ocu CO, Npoxoaswen Yepes LIEHTP Macc, paseH 10=5,6
Krem(2). HaiiTi MOMEHT nHepuun aToro Tena otHocutenbHo ocn AO , napannenbHoii ocu CO u Haxooaweincs oT Hee Ha
paccTtosHum d=0,1m (B krem(2)). (OMNK-1,0MK-2,0K-7)

5. HainTtn penatmBucTckmii MMMynbe Yactumubl (B Kr*M/C), neTsawein co ckopocTblo U = 0,95+c. Macca vactuupl paBHa
m=2,5 *10(-8) kr. (C - ckopocTb ceeTa B Bakyyme) (OlNK-1,0lK-2,0K-7)

6. YpaBHeHve beryuieii BonHbl uMeeT Bua: E=Ao+cos(w*t-k+x+a). Haintn nnvHy BonHbl A (B M). (k=0,228m(-1)).
(Or1K-1,0r1K-2,0K-7)

7. Haittn o6bem (B M(3)) v =0,5 Moneit noeanbHoro rasa npu HopmanbHbix yenosusix ( po=1,013+10(5)MNa, To=273,15 K).
(Or1K-1,0r1K-2,0K-7)

8. Boonb ocu x NNOTHOCTb N3MEHSIETCA MO 3aKOHY P = a*X. Kakas macca Belwectsa m (B Kr) NnepeHocuTCs Yepes
nnowanky AS= 0,013 M2 , pacnonoxeHHyo NepneHanKynsapHoO ocu X, 3a Bpems At =2,3 ¢ npu koadpdpuumeHTe
ondpdpysnm D= 12,3+10(-6) m(2)/c. (a=0,036 kr/m(4)). (OINK-1,0r1K-2,0K-7)

9. Mpwn coobueHun rasy konudectsa Tennotel Q=4,25 kX BHyTPEHHSS aHeprus rasa ysennuumnacb Ha AU=3,24 k1x.
Haritn paboty rasa A (B kIx) (OMNK-1,0MNK-2,0K-7)

10. 'py3 maccoii m=>5 kr Ha NpyXuHe CoBepLIaeT 3aTyxatowme konebaHns, oudepeHLmnanbHoe ypaBHEHNE KOTOPbIX
umeeT BuA: X"+20 X'+A(2) *x=0. HainTn kosdpbunumneHT conpoTneneHuns cpedbl r (8 kr/c). (6=2,1(1/c)).
(Or1K-1,0r1K-2,0K-7)

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 1,2, 3

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C OT Ha4ana asuxeHusi coseplmno 100 obopoToB. HaliTu yrnoBoe yckopeHue
Tena (B pan/c2). (OrK-1,0K-2,0K-7) ¢

2. Teno 6poLweHo ¢ NoBepxHOCTU 3eMnu co ckopocTbio 30 M/c noa yriom 60 rpafycos K ropusoHTy. OnpenenvTe panuyc
KPVBMW3HbI €r0 TpaekTopun B BepxHeit Touke. ConpoTueneHmem Bo3ayxa npeHebpeus, g = 10 m/c2. (OMNK-1,0MMK-2,0K-7)
o

3. Kakyto paboty Heobxoammo coBeplwmnTb (B MIX), 4To6bl cxaTyto Ha X1= 3 CM Npy>XUHY ¢ KO3GPULMEHTOM XECTKOCTM
k=200 H/m cxatb go X2= 4 cm. (OlK-1,0MNK-2,0K-7) €

4. CnnowHom uMAnHApP Maccom 5 kr n paguycom 6 cM katutcs 6e3 NPockanb3biBaHUS MO FOPU30HTANIbHON NOBEPXHOCTM
€0 ckopocTbio V = 4 m/c. HailTy OTHOWEHME ero NOMHON KMHETUYECKOW SHEePrnn K KUHETUYECKON SHEPrMN BpaLLeHNS.
(OrK-1,0r1K-2,0K-7) @

5. OnekTpoH aBmxeTtcs co ckopocTbio V =0,7¢ (c- CKOpoCTb cBeTa). HanTn pensaTnBncTCKmUiA UMNynbC SnekTpoHa (me
=9,1x10 -31 kr) (B kr? m/c). (Or1K-1,0lK-2,0K-7) @

6. 7 Moneii rasa paclwmpsitotcs usotepmuyeckmn ot obvema V1 = 2 n go obbema V2 = 5,4 n. Halitn npmpocT sHTponuu
cuctembl (B Ix/K). (OlNK-1,0MNK-2,0K-7) ¢

7. B 3akpbiToM cocyne HaxoomTca 20 r aszoTa u 32 r kucnopoga. Paccuntarb naMeHeHne BHyTPEHHEN €

sHeprun AU npu oxnaxgeHun cmecu rasos Ha AT = 28 K. (Ol1K-1,0lK-2,0K-7) @

8. Haiitu cpenHtoto onnHy ceoboaHoro npobera (B M) monekyn aszota npu P=1,05x105Ma n T=300K.
(OrK-1,0r1K-2,0K-7) @

9. MctouHuk konebaHuii ¢ nepuonom 0,004 ¢ Bbi3biBaeT B BOAE 3BYKOBYHO BOMHY C ANMHON BOMHbI 5,74 M. HaliTn ckopocTb
3Byka B Boge (B M/c). (OlK-1,0r1K-2,0K-7)@

10. YpaBHeHWe Nnockoi BoNHbl B cpene 6e3 3atyxaHns nMmeet Bug: §(x, t)=5cos(471t - 2x) (cm). HaiiTv 4yacToTy BOMHbI (B
Mu). (OMK-1,0lK-2,0K-7)

3. YcTHbIN onpoc

Tembl 1,2, 3

1.TpaekTtopus. lNepemeweHune. CkopocTb. CkopocTb B AekapToBow cucteme koopamHar.(OlK-1,0MK-2,0K-7)
2. YckopeHue. YckopeHue B oekaptoBoi cucteme koopamHat.(OlNnK-1,0MK-2,0K-7)

3. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHENHON U yrnoBoi ckopocTtu. Yrnosoe yckopeHue.(OrNK-1,0MNK-2,0K-7)
4. InHamnka matepmanbHon To4kn. 3akoHbl HetotoHa.(OlMK-1,0lK-2,0K-7)

5. Pabota B MexaHuke. (OlMK-1,0MMK-2,0K-7)

6. OCHOBHOE ypaBHEHVE OUHAMVKUN BpallaTeNbHOro ABMXEHUS TBEPLOro Tena OTHOCMTENbHO HEMOABUXHOM
ocu.(Or1K-1,0rK-2,0K-7)

7. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLmun. KnHetnyeckas sHeprus spalarollerocs
Tena.(OlNK-1,0r1K-2,0K-7)

8. 3akoHbl coxpaHeHuns (uMnynbca, aHepruun, MomeHTa umnynoca).(OrnK-1,0rK-2,0K-7)

9. MocTtynaTtbl dHwWTelHa. MpeobpasosaHust koopanHart JlopeHua.(OrMNK-1,0MK-2,0K-7)
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10. CBo60OaHbIE rapMoHmyeckue konebaHus.(OMNMK-1,0MK-2,0K-7)

11. 3aryxatouwwume MexaHudeckue konebanms.(OMNK-1,0MK-2,0K-7)

12.YpaBHeHwne BonHbl.(OlMK-1,0lK-2,0K-7)

11. OcHOBHOE ypaBHeHMNe MonekynsipHo-kuHeTnyeckon teopun.(OlK-1,0lK-2,0K-7)

12. Yneno cteneHein cBob6oabl MONEKYN. 3aKOH PaBHOMEPHOrO pacnpeneneHns 3Heprum no Yncnam cteneHer ceobonpl
monekyn.(OrK-1,0lMK-2,0K-7)

13. 3akoH pacnpeneneHust Monekyn no ckopoctsam (pacnpenenexdne Makcsenna).(OlMNnK-1,0r1K-2,0K-7)

14. PacnpeneneHne bonbumaHa. Bapometpuyeckas gpopmyna.(OrNK-1,0rK-2,0K-7)

15. BHyTpeHHsis aHeprus. TennoTta u pabota B TepmoguHammke.(OMNK-1,0MK-2,0K-7)

16. NepBoe Hayano TepMoaMHAMUKN U ero NPUMeHeHne K naoxopudeckomy npoueccy.(OrnK-1,0MNK-2,0K-7)
17. OdbpekTBHbIA anameTp. CpelHss annHa ceobonHoro npobera Monekyn.(OMNK-1,0MK-2,0K-7)

18. Kpyrosble npouecceol. K.IN.1. Tennoson n xonognnsHon mawmHel.(OMNK-1,0MNK-2,0K-7)

19. Uwmkn KapHo. K.MN.O. unkna KapHo. (OrNK-1,0rK-2,0K-7)

20. OHTponus npgeansHoro rasa.(OrNkK-1,0rK-2,0K-7)

3aver

Bonpochl k 3a4eTy:

. TpaekTtopusi. NepemelleHmne. CkopocTb. CKOpoCTb B AeKkapToBon cucteme koopamHart. (OlMK-1,00MK-2,0K-7)
. CkopocTb. CkopocTb B nongapHon cucteme koopamHar.(OlNK-1,0MK-2,0K-7)

. CkopocTtb. CpenHsas ckopocTb. [NporaeHHbIn nyTe.(OMNK-1,0MMK-2,0K-7)

. YckopeHue. YckopeHue B nekaptoBoli cucteme koopamHar. (OrK-1,0MNK-2,0K-7)

. YckopeHue. YcKopeHue B CUCTEME KOOPAMHAT, CBA3AaHHOM ¢ ABuxyleincs Toukoi.(OMNK-1,0rNK-2,0K-7)@

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHON 1 yrnoBoi ckopocTtu. Yrnosoe yckopeHue. (OlNK-1,0M1K-2,0K-7)
. dnHamuka matepuanbHoi To4kn. 3akoHbl HbtoToHa.(OlNK-1,0M1K-2,0K-7)

8. OuHamuka tBepgoro Tena. LleHtp macc. 3akoH asuxeHns ueHTpa macc.(OlNK-1,0MK-2,0K-7)

9. Pabota B MexaHuke.(OlNK-1,0MMK-2,0K-7)

10. KuHeTtnyeckas n noteHumanbHas aHeprum.(OlNK-1,0MNK-2,0K-7)

11. OCHOBHOE ypaBHEHMNE OMHAMVKMX BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOW
To4km.(OlNK-1,0rK-2,0K-7)

12. OCHOBHOE ypaBHEHME OMHAMKKMX BPaLLATENBHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENBbHO HEMOABUXHOWN OCK.
(Or1K-1,0r1K-2,0K-7)

13. MOMEHT Ccusibl, MOMEHT MUMMYbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarolerocs tena.
(Or1K-1,0r1K-2,0K-7)

14. 3akoHbl coxpaHeHus (uMnynbca, aHepruun, MomenTa umnynsca).(OrNnK-1,0MK-2,0K-7)

15. MpeobpaszosaHus koopamHat Manunes. MpuHuun otHocuTensHocTu Manunes. (OMNK-1,0MK-2,0K-7)

16. MocTynatbl SitHwTelHa. MNpeobpasoBaHust koopamHart JlopeHua. (OlMK-1,0MMK-2,0K-7)e

17. InnHa n NnpoMexyToK BpemMeHn B penstusmnctckorn mexanuke.(OMNK-1,0MNK-2,0K-7)

18. MNoHATMe 0oHOBPEMEHHOCTU B pensaTuemcTckon mexaHuke.(OrNK-1,0MMK-2,0K-7)

19. PenatmBmcTtckui 3akoH cnoxeHns ckopocteii. (OrNK-1,0MK-2,0K-7)

20. OcHosbl pensaTtusuctckon auHammkm.(OrNK-1,0MNK-2,0K-7)

21. B3anMocCBS3b Macchl U 3Heprum B pensatnenctckoin mexaHuke.(OrNK-1,0MNK-2,0K-7)

22. CBobogHble rapmoHuyeckme konebanms.(OMNK-1,0MK-2,0K-7)

23. 3aTyxatowme mexaHuyeckne konebaHus.(OMNK-1,0MK-2,0K-7)@

24. BblHyx aeHHble MexaHndeckne konebaxusi.(OMNK-1,0rMK-2,0K-7)

25. MpogonbHbie 1 nonepeyHble BonHbl.(OMNK-1,0MMK-2,0K-7)

26.YpaBHeHume BonHbl. (OlNK-1,0MK-2,0K-7)

27. ®aszosas ckopocTb BonHbl.(OlMK-1,0lMK-2,0K-7)

28. OHeprus BonHbl. CTog4yme BonHbl. (OMNK-1,0M1K-2,0K-7)

29. Ctatmctnyecknii n TepmoanHammyeckuii metoabl nccnegosaHuns.(OrNK-1,0MNK-2,0K-7)

30. OcHOBHOE ypaBHEHME MONEKYNApHO-KMHeTudeckorn Teopum .(OlNK-1,0MNK-2,0K-7)@

31. CpenHekBanpaTnyHas ckopocTb. Puanyecknii CMbicn TepMoamHammnyeckon temnepatypsl. (OrMK-1,0MK-2,0K-7)
32. Yucno cteneHei csoboabl Monekyn. 3akoH PaBHOMEPHOrO pacrnpeneneHnst SHepPrv no Yucnam creneHel csobompl
monekyn. (OlMK-1,0MNK-2,0K-7)

33. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHne Makceenna). (OlNK-1,0MK-2,0K-7)

34. PacnpeneneHune Bonbumana. Bapometpuyeckas goopmyna. (OlNK-1,00K-2,0K-7)

35. BHyTpeHHss aHeprus. Tennota n pabota B TepmoamHamuke. (OMNMK-1,0MK-2,0K-7)@

36. [NepBoe Ha4yano TepMOANHaMUMKM 1 €ro NMpUMeHeHune K nsoxopuyeckomy npoueccy. (OlNK-1,0MK-2,0K-7)
37. MNepBoe Havyano TepMOAMHAMUKM 1 Er0 MPUMEHEHMNE K N306aprnyeckoMy npoueccy. Pranyeckmnii cMbicn
yHUBepcanbHoi ra3oBon noctosHHoi. (OlNK-1,0MK-2,0K-7)

38. lNepBoe Ha4ano TepMoaNHaMUKM 1 ero NPUMEHEHNe K nsotepmuydeckomy npoueccy.(OlNK-1,0rK-2,0K-7)
39. MNepBoe Havyano TepMOOMHAMKKM 1 Er0 MPUMEHEHME K anmabartudeckomy npoueccy.(OrNK-1,0MK-2,0K-7)

—
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40. OcppekTumBHbBIN fruameTp. CpenHss annHa ceobonHoro npobera monekyn. Bpemsi penakcaumu. (OMNK-1,0MMK-2,0K-7)

41. YBneHune onddpy3un. 3akoH Puka. (OlK-1,0lK-2,0K-7)

42. SlBneHune tennonpoBogHocTh. 3akoH ®Pypbe. (ONK-1,0M1K-2,0K-7)

43. SlBneHune sHyTpeHHero TpeHus. (OrNK-1,0MNK-2,0K-7)&

44. Kpyroeble npouecchl. K.I[.[. Tennosoii n xonoamnbHoi mawwnHbl.(OMNK-1,0lNK-2,0K-7)

45. Uwnkn KapHo. K.IM. 4. unkna KapHo.(Orl1K-1,0lMK-2,0K-7)@

46. NepBas n sBTopas Teopema KapHo. TepmoamHammyeckas wkana remnepatyp. (OlMK-1,00MK-2,0K-7)

47. NpueeneHHas tennota. YpasHeHne Knayauyca. (OlNK-1,0MK-2,0K-7)@

48. OHTponus. Ceorictea aHTponumm.(OrK-1,0MMK-2,0K-7)@

49. DHTponusa naoeansHoro rasa. (OrNK-1,0rNK-2,0K-7)@

50. Bropoe Hayano tepmognHamumkuy. (OlMK-1,0MK-2,0K-7)@

51. Ctatmctuyecknii cMbicn BTOporo Havana tepmoamHamuky. (OMNK-1,0MNK-2,0K-7)

52. YpaBHeHue BaH-nep-Baanbca. MNonpaekn Bax-gep-Baansca.(OlMNK-1,0MK-2,0K-7)

Cemectp 3

TeKyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 4,5,6,7,8,9,10

3apgadya 1. Tpu ogmHakosbix nonoxmuTenbHbix 3apsia Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuKa. Kakoi oTpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTOObl cuna nputsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsiaoB, HAXOASIINXCS B BEPLUNHAX?
©(0MnK-1,0r1K-2,0K-7)

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. Onpenenutb paboTy A', KOTOPYIO HaOO COBEPWMTL, YTOOLI CONM3NTL 3apsaabl 40 PACCTOSHUS r2=1 M.
(OrK-1,0r1K-2,0K-7) @

3apava 3. 9nekTpunyeckoe none co3naHo Asyms TodeyHbIMU 3apsaamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHme d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HANPSXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAaXoAsWencsa Ha paccTosHUN
r1=15 cM OT NepBoro u Ha paccTosHum r2=10 cm oT BTOpOro 3apsanos. €(OlK-1,0MK-2,0K-7)

3apava 4. lNoteHumomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH Kk uctodHunky toka, 30C & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHune r=50 Om. OnpenennTb NokasaHue BonbTMeTpa ¢ conpoTtueneHnem Re=500 Om,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHumnomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu oTKIoYEHHOM
BonbTMeTpe?@(OlK-1,0rNK-2,0K-7)

3apada 5. o ToHKoMy npoBoaswemy Konbly pagmycoMm R=10 cm Tedet 1ok 1=80 A. HaiiT MarHutHyto niaykumio B B
Toyke A, paBHOyLaNeHHOW OT BCeX To4eK KonbLua Ha pacctosHue r=20 cm. (Or1K-1,0MMK-2,0K-7)e

3apaya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPLITYIO O4EHb TOHKOW NAEHKON, NokasaTenb NpenoMneHns n2
BELLeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTnyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakcUManbHO ocnabneH BcneacTsme uHTepdepeHumm. Onpenenuts TonwmHy d
nneHkn.(OlNK-1,0lK-2,0K-7)@

3apaya 7. Ha wenb wnpuHoii a=0,1 MM HOpManbHO NafaeT napannesnbHbli Ny4ok CBETa OT MOHOXPOMAaTUYeCcKoro
uctoyHuka (A=0,6 Mkm). OnpenennTb WNPKUHY | LEHTPANLHOrO MakCcMMyMa B AMOPAKLMOHHOW KapTUHE, NPOeLnpyeMoi ¢
MOMOLUbIO NINH3bI, HAXOASALWENCA HENOCPEACTBEHHO 32 LWENbIO, HA 9KPaH, OTCTOSWNIA OT NMH3bI HA paccTosAHUM L=1
m.(OlNK-1,0r1K-2,0K-7)@

3apgadya 8. CteneHb nonspusaummn P yactuyiHo-nonaprnsosaHHoro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaaTtop, 0T MUHUManbHON? €

(Or1K-1,0r1K-2,0K-7)

3apava 9. C noBepxHOCTM caxu nnowanpto S=2 cm2 npu temnepatype T=400 K 3a Bpems t=5 M1H nanyyaetcs saHeprus
W=83 Ix. Onpenenntb KoadhunUNEHT TENNOBOro M3nydyeHns € caxu. (OrK-1,0MNK-2,0K-7) &

3apava 10. [1Ba ncToyHMKa n3nyyaroT CBET C AIMHON BONHbI 375HM 1 750 HM. HainTy oTHOWeEHne nmnynbcoB OOTOHOB,
nanyyaembix nNepsbiM 1 BTOPbIM NCTOYHMKOM.(OTK-1,0M1K-2,0K-7)

2. JlTabopaTtopHble paboTbi

Tembl 4,5,6,7,9

NabopatopHas paboTa 1. MaydeHune paboTbl anekTpoHHoro ocumnnorpadga.(OrkK-1,0rMK-2,0K-7)

NabopatopHas paboTta 2. ViamepeHne yoenbHoro 3apsiga anektpoHa.(OMNK-1,0MK-2,0K-7)

NabopatopHas pabota 3. MNpoeepka 3akoHa Oma n namepeHue yaenoHoro conpotmsnenms.(OrNK-1,0MK-2,0K-7)
NabopatopHas paboTta 4. Viay4eHune pacnpeneneHns MarHuTHoro nonst Boonb ocu coneHomaa.(OMNK-1,0MK-2,0K-7)
NabopatopHas pabota 5. OnpeneneHne ropu3oHTanbHOW COCTaBNAOWER MarHUTHOM MHOYKLAN

marHmTHoro nons 3emnu.(OMNK-1,0MK-2,0K-7)

Na6opatopHas paboTta 6. N3ydeHune seneHns marimnTtHoro ructepesunca.(OrNK-1,0MK-2,0K-7)

NabopatopHas paboTa 7. iaydeHune 3atyxatowmx konebaHuin.(OMNK-1,0MK-2,0K-7)

NabopatopHas paboTa 8. M3aydeHune penakcaumoHHbix konebanuit.(OMNMK-1,0MK-2,0K-7)

NabopatopHas paboTta 9. N3y4eHne cobCTBEHHbIX KonebaHuii CTPYHbI.

NabopatopHas pabota 10. N3yyeHne ssneHusi untepdpepeHummn.(OMNK-1,0MK-2,0K-7)
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NabopaTopHas paboTa 12. M3yyeHne audgopakumu ceeta.(OlMNK-1,0MK-2,0K-7)

Na6opatopHas paboTta 13. M3yyeHne 3akoHoB Tennosoro nanydeHuns.(OrNK-1,0MK-2,0K-7)

NabopatopHas pabota 14. N3yyeHne seneHusi poTtoadgpdpekta.(OMNK-1,0MK-2,0K-7)

NabopatopHas pabota 15. OnTnyeckas aHN30TPONUS NOA BAUSIHMEM BHelwHWX Bo3aericTauii.(OlMNMK-1,0MMK-2,0K-7)
NabopatopHas paboTa 16. SkcneprMeHTanbHoe NOATBEPXAEHME nocTynaTos bopa.

OnbiT ®panka u Nepua.(ONK-1,0MK-2,0K-7)

NabopatopHas pabota 17. Cnektp atoma Bogopoaa.(OrK-1,0MK-2,0K-7)

NabopatopHas paboTa 18. O3HakomneHme ¢ paboToli rasosoro nasepa.(OlNK-1,0rMK-2,0K-7)

Na6opatopHas paboTta 19. MiamepeHne ckopocTu cBeTa C NMoMOLLbIO N1a3epPHOro ceHcopa
nBuxeHunsa.(OMNK-1,0rMK-2,0K-7)

3. MucbmeHHOe nomallHee 3anaHne

Tembl 4,5,6,7,8,9

Tembl: @

. OnekTpuyeckoe none B Bakyyme €(Orl1K-1,0lK-2,0K-7)

. OunanekTtpukmn @ (OlNK-1,0lNK-2,0K-7)

. MposogHukn. KonpgeHcartopbl €(OMNK-1,0MK-2,0K-7)

. OHeprus 3apsxeHHbix cuctem €(OlMK-1,0MNK-2,0K-7)

. OnekTpuyeckuin Tok €(OrK-1,0MNK-2,0K-7)

. MarHuTtHoe none B Bakyyme €(OlK-1,0lK-2,0K-7)

. MarHuTHoe none B Bewectse €(OlK-1,0MMK-2,0K-7)

. OnekTpomarHuTHasa nHaoykums €(OrK-1,0rNK-2,0K-7)

. OnekTpomMarHuTHeole konebaHus €(OrMK-1,0MK-2,0K-7)

10. OnekTpomarHuTHble BonHbl (OMNK-1,0MK-2,0K-7)

Mpumep 3anaHns:

1. Ha HeMarHuTHbI Kapkac coneHonaa cevyeHneM S B 0MH cnoi HamoTaHbl N BUTKOB NpoBonoku. InnHa coneHonpa
paBsHa ¢. Haintu nugyktneHocTb L (B MITH) atoro conenounpa. (OMNK-1,0MNK-2,0K-7) €

2. B marHutHoM none ¢ nHaykumneri B pasHomepHo Bpalaetcs pamka n3 N BuTkoB nposonoku. MNnowanp pamkun pasHa S,
yrnoeasi CKoOpoCTb BpalleHust paBHa w. Hantn makcmmanbHyo 3.4.c. Ei,max (B B) nHayKumm, BO3HMKAIOLWWYIO B 3TOW
pamke.(OlNK-1,0MNK-2,0K-7) &

3. Mo coneHomay ¢ ymucnom sutkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 nonepeyHoe cevyeHre coneHonaa paseH .
Hawntu nHgykTneHocTb L (B MkITH) aToro conernounga. (OMNK-1,0MNK-2,0K-7) &

4. Cuna Toka B KaTywWwke NHOYKTUBHOCTW L paBHOMEPHO yBenuymeaetcs Ha Al 3a Bpemsa At. Haiitn cpenHee 3HaveHne
9.4.c. camoumHaykumm Es (B MB).(OlNMK-1,0lK-2,0K-7) €

5. B anekTpuyeckoin uenm ¢ MHOYKTUBHOCTLIO L cuna Toka nameHsetcs no 3akoHy I= 5t (A). Hantu 3.4.c. caMmonHaykumm
Es (8 B).(Orl1K-1,0r1K-2,0K-7) &

6. MNpwn BbIKNOYEHUN Lenn, cogepxallein conpotusneHre R, cuna Toka ymeHblwaeTcs cornacHo rpadomky. Haitn
nHaykTnsHocTb Lenm L (8 H).(OMK-1,0MMK-2,0K-7) &

7. HanpsixeHHocTb MarHutHoro nonst H= 100 A/m, nHaykuma B = 0,2Tn. Hanty nnoTHOCTb SHEPruv MarHUTHOro rnons (B
Ox/m3). (OMNK-1,0MNK-2,0K-7)&

8. B nnockom BO3aywWHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHE MeHSIeTCa No 3akoHy D=at . HainTtvn nnoTHOCTb
TOKa cmeleHns jemel. (B A/m2). (OlNK-1,0MK-2,0K-7)

9. ConeHownp ¢ nnowaabio nornepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHOYKLMS MarHUTHOMO NOAst BHYTPW
coneHouga npwv cune toka | pasHa B. Haintn nigyktusHocTb L (B MITH) atoro coneHonpa. (OlK-1,0MNK-2,0K-7)

10. ConeHong nHOyKTMBHOCTbLIO L conepxmT N BUTKOB MPOBONOKW. HaiTn MarHNTHbIA NOTOK Yepes NonepeyHoe ceveHne
coneHoupa d (B MkB6) npu 3apaHHoi cune Toka I. (OMNK-1,0MK-2,0K-7)

9K3ameH

Bonpochbl k ak3ameny:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxxeHHocTb an. nons. MpuHumn
cynepno3auuunmn nonei. (OlNK-1,0lK-2,0K-7)

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSAXEHHOCTM U NOTEHUMana a. CTaTM4ecKoro nons.
(Or1K-1,0r1K-2,0K-7)

3. SnekTpudeckumin gunonb. Pacyet an. nong gunons. (OlK-1,0MK-2,0K-7)

4. Cunosble nnHUK 3. nong. MNoTok BekTopa HanpsixeHHocTn an. nons.(OMNK-1,0MNK-2,0K-7)

5. Teopema OcTporpanckoro-aycca n ee NPUMEHEHUE K BbIYUCIEHNIO HAMPSXEHHOCTA NONSt OT 6ECKOHEYHO
paBHOMEPHO 3apsxeHHor nnockoctu. (OlNK-1,0MMK-2,0K-7)

6. Teopema OcTporpanckoro-laycca 1 ee npUMEHEHUE K BbIMUCIEHNIO HAMPSXXEHHOCTU NOMS OT 6ECKOHEYHON HUTK.
(Or1K-1,0r1K-2,0K-7)

7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPAXEHHOCTU NONS METaANNNYECKOoW capepbl.
(Or1K-1,0r1K-2,0K-7)

8. On. none B auanekTpukax. [onsapHble n HenonsapHbIe MONeKynbl. M. AUMNONb BO BHEWHEM OOHOPOAHOM 3. Mone.
(Or1K-1,0r1K-2,0K-7)

9. MNonsipm3auns oUaNeKTPrKOB: OPUEHTAaLMOHHAs U AedopmaumoHHas. Bektop nonspusaunn. Cea3b Mexay
NMOBEPXHOCTHOM MNNOTHOCTBIO CBA3AHHbLIX 3apsaoB 1 BekTopom nonspusauuu. (OrNK-1,0MK-2,0K-7)
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10. HanpsxxeHHOCTb an. nons B ananekTpuke. Teopema [faycca ong an. nons B guanektpuke. dunanektpuyeckas
npoHMUaemMocTb 1 ee gouaundecknii cmoicn. (OMNK-1,0MNK-2,0K-7)

11. MNpoBooHMkK B an. none. PacnpeneneHne 3aps40s B NPOBOAHMKAX (BHYTPU MPOBOAHMKA M HA €r0 MOBEPXHOCTK).
(Or1K-1,0r1K-2,0K-7)

12. CBA3b MexXay HANPSXXEHHOCTLIO 3/1. NOAS Y MOBEPXHOCTM NPOBOLHUKA U NOBEPXHOCTHOM MNOTHOCTLIO 3apAA0B.
(Or1K-1,0r1K-2,0K-7)

13. OnekTpoeMkocTb NpoBoaHMKOB. KoHaeHcaTopbl. CoeauHeHne koHaeHcartopos. (OMNK-1,0MK-2,0K-7)

14. DHeprus an. Nong. DHePrus CUCTEMbl HEMOABUXHbIX TOYeYHbIX 3apsaaos. (OlNK-1,0MMK-2,0K-7)

15. OHeprus an. nong. SHeprus 3apsxeHHoro nposogHuka. (OrNK-1,0MNK-2,0K-7)

16. [OCTOAHHbBIV 311. TOK, €ro XxapakTepucTukn un ycnosus cywectsosaHuns. (OlNK-1,0MNK-2,0K-7)

17. MocTosaHHbI 3. ToK. 3akoH Oma ang uenwn. (OlK-1,0MK-2,0K-7)

18. MNocTosaHHbIN 3n. ToK. 3akoH Oma B anddpepeHunansHoin doopme. (OMNMK-1,0MK-2,0K-7)

19. OneKkTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0KA3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.
(Or1K-1,0r1K-2,0K-7)

20. Knaccuyeckasa Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na aneKTpoHHOM
Teopun.(OMNK-1,0M1K-2,0K-7)

21. TpyaHocTm knaccuyeckoin Teopun nposogumoctu. (OlMK-1,0lK-2,0K-7)

22. MarHuuTHoe none B Bakyyme. (OlK-1,0M1K-2,0K-7)

22. MarHuTHOoe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumMeHeHue 4ns pacyeta MarHMTHOrO Nons NPsiIMoro
Toka. (Ol1K-1,0l1K-2,0K-7)

23. 3akoH Brno-Casapa-/lannaca n ero npumMeHeHne ons pacyera MarHMTHOrO Nons B LIEHTPe KPyroBoro Toka.
(Or1K-1,0r1K-2,0K-7)

24. MarHuTHOe none aeuxyuwerocs 3apsga. (OlNK-1,0MK-2,0K-7)

25. 3akoH Amnepa. LleAcTBUE MarHUTHOro Nons Ha aeuxyuwwuiics 3apsg. (OMNK-1,0MK-2,0K-7)

26. [iBnxeHne 3apsaxeHHblx Yactuy, B MarHuTtHom none. (OlK-1,0r1K-2,0K-7)

27. YckopuTenu 3apsxeHHblx Yyactuu. LuknotpoH. (OrNK-1,0MNK-2,0K-7)

28. 9dbgpekT Xonna. (OlNK-1,0MK-2,0K-7)

29. 3aKoH NOMHOro ToKa Ans MarHuTHoro nons B Bakyyme. (OlMK-1,0lK-2,0K-7)

30. MarHuTHOe none coneHomga u topounga. (OrNK-1,0lK-2,0K-7)

31. PaboTa no nepemelLeHmnio NPOBOAHMKA 1 KOHTYpa C TOKOM B MarHuTHoM none. (OMNK-1,0MMK-2,0K-7)

32. MarHuTHOe none B BewecTBe. MarHMTHbIE MOMEHTbI aTOMOB 1 anekTpoHoB. (OlNK-1,0M1K-2,0K-7)

33. Ina- n napa marHetmam. (OlNK-1,0MK-2,0K-7)

34. HamarHuyeHHoctb. MarHuTtHoe none B Bewectse. (OlNK-1,0MK-2,0K-7)

35. 3akoH nonHoro Toka ana marHmtHoro nons B Bewectse. (OlNK-1,0MK-2,0K-7)

36. deppomarHeTukuy, ux ceorictea 1 nx npupoga. (OrkK-1,0rK-2,0K-7)

37. OnekTpomMarHutTHas nHaykumsa. Onbitel @apages. MNMpasuno NeHua. (OlK-1,0MK-2,0K-7)

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHAyKUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHMNS SHEPTUN.
(Or1K-1,0r1K-2,0K-7)

39. NinoykTnBHOCTb KOHTYypa. CamonHaykuus. Baanmuas niaykums.(OrNK-1,0MNK-2,0K-7)

40. OHeprus marHutHoro nons. (OrK-1,0rK-2,0K-7)

41. Buxpesoe anektpudeckoe none. (OlNK-1,0lNK-2,0K-7)

42. Tok cmeweHus. (OrK-1,0rK-2,0K-7)

43. YpaBHeHne Makcsenna u nx aHanua.(OrK-1,0MNK-2,0K-7)

44. dnekTpuyeckunii konebatenbHblil KOHTYP. CBOGOAHBbIE anekTpoMarHuTHele konebaHus. (OMNK-1,0MK-2,0K-7)
45. SnekTpuyeckuii konebatenbHblii KOHTYP. CBOGOAHbIE 3aTyXatowme 3NeKTPpoOMarHnTHele konebaHmsi
konebanusa.(OMNK-1,0MK-2,0K-7)

46. dnekTpuyeckmii konebaTtenbHbll KOHTYP. BblHyX AeHHblE anekTpoMarHutHele konebanms. (OrMK-1,0MMK-2,0K-7)
47. CeovicTBa anekTpomMarHutHoix ceoricts. (OlNK-1,0MK-2,0K-7)

48. SHeprus anekTpoMarHnTHbIX BonH. (ONK-1,0MK-2,0K-7)

49. Nany4yeHune anektpuyeckoro gunons. (OrNK-1,0MNK-2,0K-7)

50. Wkana anekTpomarHutHeix BonH. (ONK-1,0lK-2,0K-7)

51. PacnpocTpaHeHune cBeTa Yepes rpaHuuy asyx cpeq. (OlK-1,00K-2,0K-7)

52.NHTepdeperuns ceeta. (OlNK-1,0MK-2,0K-7)

53. KorepeHTHOCTb 1 MOHOXpoMaTnyHocTb. (OlK-1,0lK-2,0K-7)

54. Ycnosue nHtepdepeHUnoHHOro Mmakcumyma 1 muHumyma. (OrK-1,0rK-2,0K-7)

55. HTepdepeHumns ceeTa. PacyeT nHTepdepeHUMOHHOW KapTuHbl OT ABYX ncTo4Hukos. (OMNK-1,0MK-2,0K-7)
56. NiHTepdepeHuns ceeTa B TOHKMX nneHkax.(OlMK-1,0MK-2,0K-7)

57. Ondppakumsa ceeta. MNpuHumn MNonreHca-PperHens. (OlMK-1,0MK-2,0K-7)

58. MeTon 3oH ®peHens. (OlMK-1,0M1K-2,0K-7)

59. Nundppakumsa PpeHens Ha kpyrnom oteepctum. (OlMK-1,0lMK-2,0K-7)

60. Ondppakumsa PpeHens Ha kpyrnom gucke. (OMNK-1,0MK-2,0K-7)

61. Ondopakuna dpayHrogepa Ha amdppakumoHHow pewetke. (OMNK-1,0MNK-2,0K-7)
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62. ndpakumsa Ha NpocTpaHcTBeHHOW peweTke. @opmyna Bynbdoa- bparra. (OlNMK-1,0MMK-2,0K-7)

63. [lncnepcus ceeta. dnekTpoHHasa Teopus aucnepcun ceeta. (OlNK-1,0MK-2,0K-7)

64. Monapusaumsa ceeta. (OlNK-1,0MK-2,0K-7)

65. CteneHb nonapwusauuu. (OlNK-1,0MK-2,0K-7)

66. 3akoH Mantoca. (Orl1K-1,0lK-2,0K-7)

67. [lBoiHOe nyyenpenomnexue. VickyctBeHHas ontndeckas aHnsotponus. (OlNK-1,0MNK-2,0K-7)

68. Tennosoe n3nyyeHme un ero xapaktepuctunkun. 3akoH Kupxrogpa.(OrnkK-1,0r1K-2,0K-7)

69. 3akoH CtedpaHa-bonbumana. 3akoH cmeweHns Buna. (OlNMK-1,00K-2,0K-7)

70. I'vnotesa MNMnaHka. ®opmyna MNnaHka.(OlNK-1,0MK-2,0K-7)

71. ®oToachdpekT.3akoHbl ooToadpchpekTa. (OrNK-1,0MK-2,0K-7)

72. YpaBHeHue SiHWTenHa ans BHewHero gotoadpcpekta.(OrNK-1,0MNK-2,0K-7)

73. OnbiThl Jlebenesa. OaeneHue ceeta. (OMNK-1,0MK-2,0K-7)

74. BonHoBoe obbsicHeHne naBneHusi ceeta.(OlMNK-1,0MMK-2,0K-7)

75. KeaHToBOE 06bsicHeHne aaeneHus ceeta.(OMNK-1,0MK-2,0K-7)

76. OdbpekT KomnrtoHa.(OlK-1,0lMK-2,0K-7)

77. KopnyckynsipHO-BO/THOBOM Ayann3m CBOWCTB BewecTtsa. Popmyna ae bporina.(OrK-1,0MMK-2,0K-7)

78. CooTHowWweHne HeonpeneneHHocTen. CnencTeus M3 COOTHOWeEHWIA HeonpeaeneHHocTen.(OMNK-1,0MMK-2,0K-7)
79. BonHoBas pyHkums u ee ctatuctndeckuin cmbicn.(OlK-1,0MK-2,0K-7)

80. Obuee ypaBHeHue LpennHrepa. YpasHeHue WpennHrepa ans craumoHapHbix coctosiHui. (OMNK-1,0MMK-2,0K-7)
81. MpuHumMn npnynHHOCTM B KBaHTOBOM MexaHuke.(OlNK-1,0MNK-2,0K-7)

82. CeoboaHas yactuua.(OMnK-1,0MK-2,0K-7)

83. YacTtuua B ogHOMepHON NpsamoyronbHon " noteHumnansHon ame".(OrNK-1,0MK-2,0K-7)

84. MpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANbHbIA Hapbep. TyHHenbHbI adogpekT.(OMNK-1,0MK-2,0K-7)

85. KeaHTOBbI rapmoHunyeckuin ocumnnartop.(OrNK-1,0MNK-2,0K-7)

86. MomeHT nmnynbca B kBaHToBOW MexaHuke.(OlNK-1,0r1K-2,0K-7)

87. ATom Bopopoga. KeaHtosble yncna.(OlNMK-1,0MK-2,0K-7)

88. OnbiT WTepHa n Mepnaxa. CnvH anekTpoHa. CnnHoBoe kBaHToBoe vncno.(ONK-1,0MMK-2,0K-7)

89. MpurHUMN HEPa3NMYMMOCTK ToXaAeCTBeHHbIX YacTuu,.(OlMK-1,0MK-2,0K-7)

90. MpuHumn Maynu. PacnpeneneHue anekTpoHoB B aToMe no coctosHmaMm.(OlMK-1,0MNK-2,0K-7)

91. CnekTpbl aToMOB U Monekyn. KombuHaumoHHoe paccesHue ceeta.(OMNK-1,0MK-2,0K-7)

92. BbiHy>XAeHHOe n3nyyeHue. MNpuHumn getanbHoro pasHosecus. dopmyna lMnaxka.(OlNK-1,00K-2,0K-7)

93. Jlazepbl.(Ol1K-1,0MMK-2,0K-7)

94. OnemeHTbl kBaHTOBOM cTatmctmkm.(OlNK-1,0MNK-2,0K-7)

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B METa//1e MO SHEPrUsM Npu abCcontoTHOM Hyne. dHeprus depmu.
BnnsaHne Temnepatypbl Ha pacnpeneneHne anekTpoHOB NPOBOAMMOCTU B MeTanne no aHepruam.(OrNK-1,0MK-2,0K-7)
96. Teopus TennoemkocTein diHwTelHa, Nebas.(OMNK-1,0MK-2,0K-7)

97. DHepreTuyeckne 30HbI B KpucTtannax. PacnpeneneHune anekTpoHOB N0 3HEPreTnYeckmm 3oHaM. BaneHTHas 30Ha u
30Ha nposoamMocTu. MeTtannbl, AnanekTpuku n nonynposogHuku.(OlNK-1,0MK-2,0K-7)

98. MonynpoBoaHukn.CobCcTBEHHAs 1 MPUMECHAs MPOBOAMMOCTb nonynposonHukos.(OMK-1,0MK-2,0K-7)

99. Pa6orta Bbixoaa. KoHtakTHas pasHocTtb noteHumanos.(OMNMK-1,0MMK-2,0K-7)

100. KOHTaKkT an1eKTPOHHOrO 1 AbIPOYHOr0 NOMYNPOBOAHUKOB (P-N NEPEX0n) U ero BOMbT - amnepHas
xapaktepuctuka.(OrkK-1,0rNK-2,0K-7)

101. OcHoBHble cBolicTBa u cTpoeHue agpa.(OrK-1,0lK-2,0K-7)

102. OHeprus cesasm soep.(OrK-1,0MMK-2,0K-7)

103. AnepHblie cunbl.(OMNK-1,0MNK-2,0K-7)

104. PagunoaktneHocTb. Buabl pagnoaktmsHoro nanydenms.(OlNMK-1,0MK-2,0K-7)

105. YposeHb anemeHTapHbix yacTtuu,.(OlNK-1,0lK-2,0K-7)

106. dyHaameHTanbHble B3anmogenctaus.(OMNK-1,0MK-2,0K-7)

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yoLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HAHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Insa 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".
Lins ak3ameHa:

86 6annos n 6onee - "OTANYHO".
71-85 6annos - "xopouwo".
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56-70 6annos - "ynoBNETBOPUTENBHO".
55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaAHNUA 3HAHUA, YMEHUA, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNIbHOCTHU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaHNA KOMMNETEeHL U 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKU YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 30
BbIMNOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTcs
BnageHve matepuasnom no Teme paboTbl, aHanMTU4eckme cnocobHocTW, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

MucbMeHHoe  [Obyyalowmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLeNEHHbIX TEOPETUYECKMX
JomauHee BOMPOCOB MW peleHmnio 3aaady. PaboTta BeImonHAETCS NMMCbMEHHO AoMa U 2 10
3apaHvie cnaércs npenogasatento. OueHMBalOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANUTUYECKME CNOCOBHOCTH, BNafeHne METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMOMHEHWS 3a4aHWA.

YCTHbIA onpoc |YCTHBI ONpOC NPOBOAMTCS HA NpakTUYeckunx 3aHsaTusx. Obyyatowmecs
BbICTYNaloT C JOKNaaaMun, COoBbLEHUSIMA, LOMONHEHNSIMU, Y4acTBYOT B 3 10
OncKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OLueHNBaeTCs ypPOBEHb
[oMalHel NoaroToBKM No TeMe, CNoCoBHOCTb CUCTEMHO M IOTUYHO U3naratb
maTtepwuarn, aHanMampoBaTb, POPMYIMPOBaTb COBCTBEHHYIO NO3MLIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNINHDI. 50
O6yuatowmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) n Bpems Ha
NoAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATD HYXXHbIE 3HAHWS, HABbIKU 1 YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

Cemectp 3
TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayAMTOpHOM paboTbl. Obyyatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 10
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 32
NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnorni. OLeHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbMeHHoe  |OByyarowmecs nonyyaioT 3aAaHue Nno OCBELEHMIO ONPenenEHHbIX TEOPETUYECKIX
noMalHee BOMPOCOB UK peLieHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO AoMa U 3 8
3anaHue cnaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTepmanom no teMe
paboTbl, aHaNMTU4YeCKMe cnocobHOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBblku,
HeobXoAMMble 4NS BbINONMHEHUS 3a8aHUi.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLMMNANHBI. OK3aMeH 50
MPOBOLWTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHums) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noarotoBky. OLeHNBaeTCs BNageHne Matepmnanom, ero CUCTEMHOE
OoCBO€eHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin 1 PeleHn NPaKTUYECKNX 3aAaHniA.

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMANHbI (MOAYNS)

OcBoeHWe ancuMnnnHbI (MOoYNs) npeanonaraet u3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnagaTensMm 1 npenocTasneHHbIX goctynos HYMN KoY;

- B MeYaTHOM BUAE - B (hoHae 6ubnuotekn HabepexHouenHuHeKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyatoT y4ebHyo nutepaTypy Ha aboHeMeHTe Mo YnTaTenbckum Bunetam B COOTBETCTBUM C MPaBUNaMm Nonb30BaHms
61bNNoTEKON.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOW U OOMONHUTENBHOMN y4ebHON nnTepaTtypbl, HEOBXOAMMON AJ1S1 OCBOEHWS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MpunoxeHun 2 kK paboyeli nporpamMme AncUMnaMHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTPOHHbIX U3OAHWA 1 MPU N3MEHEHNN KOMMNIEKTOBaHWS (OOHA0B BUBIMOTEKM
HabepexxHo4enHnHcKoro nHeTutyTa (goununana) KoY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Coursera - - https://www.coursera.org/

MIT OpenCourseWare - - https://ocw.mit.edu/

OpenEDX - - http://open.edx.org/

HauwnoHanbHbin OTkpbIThI YHUBepcutet MHTYUT - - https://intuit.ru/

MopTtan CoBpeMeHHas undposas obpasosaTtenbHas cpena B P®d - - https://online.edu.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekuum BecTtu koHcnekTupoBaHue y4ebHoro matepuana. ObpalaTbe BHUIMaHUE Ha TEPMUHbBI, (DOPMYNNPOBKM,
packpblBaloWme cogepxaHme Tex Unmn UHbIX SBNeHU N NpoLecCoB, Hay4Hble BblBOObI U
npakTnyeckme pekomeHgauun. XenatenbHo 0CTaBUTb B paboymx KOHCNEeKTax nons, Ha KOTopbIX
Jenartb NOMeTKN U3 PeKOMeHA0BaHHOM nuTepaTypbl, LOMONHAKOWME MaTepuan npocnylwaHHON
neKumnn, a Takxe noadepkusatollme ocobyto BaXHOCTb TEX UMK NHBIX TEOPETUYECKMX MONTOXEHIA.
3apaBaTtb NpenoaaBaTesto YTOYHSIOWME BONPOCHI C LIENbIO Pa3peLleHmnst HEACHBIX MOMEHTOB.
Bo3MOXHO npoBeAeHne NEKLMOHHbBIX 3aHATUA C MPUMEHEHNEM AMNCTAHUMOHHbIX TEXHONOMUIA B
oby4yeHunn. B cnyyae npumMeHeHns B 06pasoBaTeNibHOM NpoLecce ANCTaHUMOHHBIX 06pasoBaTenbHbIX
TexHonoruii obyyatolmecs n3y4aroT Te0OPETUYECKNIA NEKLUMOHHBIA MaTepman Ha creaytowmx
nnaTgoopmax u pecypcax:

- B KoMmaHge "Microsoft Teams";

- B BupTyanbHon ayautopun.

npakTnyeckme | 1. Ha nepeom 3aHATUM CTyAeHTaM npegnaraeTcsa nutepaTypa v matepuvanbl B 9NeKTPOHHOM BUAe ANs
3aHATMA NOCNeLyoWero NPOBELEHUS MPAKTUHECKUX 3AHSATUIA N CaMOCTOATENbHON PaboThl.

2. Ha nocnepnytowmx 3aHATUSX CTYOEHTbI pelatoT 3a4a4m no NnpeacTaBneHHbIM TeMam.

3. AKTUBHOCTb CTYLEHTOB NOOWPSETCS npenogasatensm bannamm.

4. CymmapHbIii 6an, KOTOPbIA BEICTABNSETCA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUM,

cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 MNOCEWEHNE 3aHATUN 1 aKTUBHOE y4acTue CTYOEHTOB B

NpPoBeLEHNN 3aHATUN.

5. BO3MOXHO NpoBeAeHne NPakTUHECKNX 3aHATUIA C NPUMEHEHNEM ANCTAHLUMOHHBIX TEXHONOTMIA B

06yyeHun. B cnyvae nprMeHeHns B 06pas3oBaTenbHOM NPoLEecce ANCTAHUMOHHbIX 06pasoBaTenbHbIX

TEXHONOrui obyyarowmecs BoIMNOMHSIOT 3a0aHNS NPAKTUHECKNX 3aHATUI HAa CNeayowWwmux nnaTopMax

n pecypcax:

- B komaHge "Microsoft Teams";

- B BupTtyanbHown ayantopun.€
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| 1. Ha nepBoM 3aHATUM CTYAEHTLI pacnpenensoTcs B 6puranbl no 2-3 4enoseka Ans BbiNONHEHUS
paboThbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO PaboTbl CTYAEHTbI JOMXKHbI N3Yy4UTb METOANYECKUE YKa3aHMWs

K Mony4yeHHbIM nabopatopHbiM paboTam Ans F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNOAHEHMEM NabopaTopHoi paboTbl CTYAEHTE MPOXOAST ONPOC MO

BbISICHEHUIO CTENEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHOA paboThl C MOCNERYOWNM

[JOMycKOM.

4. B cnyyae gonycka CTyAeHTbl, UCMONb3ys METOAMYECKME yKa3aHWs, OMXKHbI BbIMOMHUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

3KCnepuMeHTanbHble AaHHbIE.

5. Cnepytowunia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

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

7. B 3aBMCUMOCTM OT 3HAHWIA CTyieHTa NpenoaBaTenb BoICTaBnseT 6ann 3a faHHyo paborTy.

8. Bo3moxxHa 3awmTa nabopatopHbix paboT B pexume OHNalH nnm caada otyeTa 6e3 3awmntbl Yepes

pasmelleHne Ha NnaTgopme 0byyeHns ¢ NPUMEHEHNEM ANCTAHLMOHHBIX TEXHONOrUiA B 06y4eHumn. B

cnyyae nprumeHeHns B 06pasoBaTtenibHOM NpoLecce ANCTaHUMOHHbIX 06pa30BaTeNbHbIX TEXHONOT WA

obyyarowmecs BoIMONHAIOT 3aaHNs Ha Cleayowmx nnatgopMax u pecypcax:

- B KOMaHge "Microsoft Teams";

- B BuptyanbHon ayautopun.@

CcaMoCTOosA- HauyuHatb Hano C nyvyeHus peKOMeHﬂ,OBaHHOVI nutepartypbl. HeO6XOJJ,VIMO MOMHUTb, YTO Ha nekuunn
TenbHas O6bl‘-IHO paccMmaTpmuBaeTCsa He BeCb Martepunan, a To/bko ero 4acTb. OcTanbHas ero 4yacTtb
paboTa BOCMONHSIETCS B NMPOLIecce caMocTosTenbHomn paboTbl. B cBs3n ¢ a1um paboTa ¢ peKoMeH10BaHHOM
nuTepatypoii obszatenbHa. Ocoboe BHUMaHKE Npu 3TOM HeobxoaMMo 0bpaTTb Ha codepXxaHue
OCHOBHbIX MOMOXEHUN U BblBOOOB, 06'bF|CHeHI/Ie ABNEHUN N (DaKTOB, YACHEeHne npakTn4eckoro
MPUIOXEHUSI paccMaTprBaEMbIX TEOPETUHECKMX BOMPOCOB. B npouecce atoit paboTbl CTyAeHT
OONXEeH CTPEeMUTbCA MOHATb N 3aNOMHUTb OCHOBHbIE MONOXEHUA paccMaTpnBaemMoro Mmartepumana,
NpUMepbI, MOSICHSOWME ero, a Takxe pas3obpaTbcs B MANIOCTPATMBHOM MaTepuarne.
B cnyyae npumeHeHunst B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOT M
0byyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:
- B komaHae "Microsoft Teams";
- B BupTtyanbHown ayantopun.€

KOHTponbHas | 1. BHuMartenbHo npoyntanTe ycnosue 3afayv U BbISSCHUTE CMbICN TEPMUHOB W BbipaXEHWA B Hee
paboTta BXOOSILUMX.

2. 3anunwwnTe KpaTko ycnosue 3afayn, BBOAA A8 3a4aHHbIX B YCNOBUUN BENUYMH U NS ONpeaensemon

BENNYMHBI ByKBEHHblE 0603HAYEHNS.

3. Bbipa3uTb Bce YncnoBble 3HaYEHUS 3a4aHHbIX B YCNOBUW BEMYUH B eauHuuax CU.

4. Mo BO3MOXHOCTU, caenanTe pUCcyHOK, YepTeX UK YCNIOBHYIO CXEMY, NOSICHAIOWME CYLHOCTb

3ajayu.

5. lNpoeeaunte aHanns 3a4a4u, BCKPbIBAIOWMI ee OU3NYECKUIA CMbIC. YCTaHOBUTE, Kakue

ousnyeckmne 3aKoHbl U COOTHOLWEHUS MOTYT BblTb MCNOMb30BaHbI NMPW PELEHNN aHHOK 3a4aqn.

6. Ha ocHoBaHuM on3n4eckrx 3aKOHOB COCTaBbTe YpaBHEHNS, CBS3blBaoWme pusnyeckue

BE/IMYMHbI, KOTOPbIE XapakTepusytoT paccMaTprBaeMoe B 3afa4e siBNeHue.

7. Pewwte 3anucaHHble ypaBHEHUS MATEMaTUYECKN OTHOCUTENBHO NCKOMOWM BENYMHbBI U NONy4YnTe

oTBeT B 06LeM BuIE.

9. MNoncTaBbTe B chopMyny pelleHns B obLiem Buae BMECTO ByKBEHHbIX 0603HAYEHMIA YICNoBblE

3Ha4YeHus BennymH B eamHunuax CU 1, nponssens BbIMMCNEHUS, NONYYNTE YACNOBON OTBET.

10. PewweHmne 3agayun conpoBoxaanTe KpaTtkumMm, HO UCHEPbIBAOWUMU NOSICHEHNSMM.

11. B cnyyae npuMeHeHns B 06pa3oBaTenbHOM NpoLecce AUCTAHLMOHHBLIX 06pa3oBaTeNbHbIX

TEXHONOrMiAi BO3MOXHA cavya KOHTPONbHOW paboThl Yepesd pasmelleHne Ha cneayowmx nnatgpopmax

n pecypcax:

- B KoMaHge "Microsoft Teams";

- B BuptyanbHon ayautopun.@
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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 A0 Hayana ceccuw.

8. B cnyyae npuMeHeHusi B 06pa3oBaTefibHOM NPOLECCe AMCTaHUMOHHbIX 06pasoBaTebHbIX

TEXHONOrMiM BO3MOXHA caya BbIMOMHEHHOr0 NUCbMEHHOr0 fOMallHero 3agaHns Yyepes pasmelleHne

Ha cnegyowmx nnaTpopmax n pecypcax:

- B koMaHae "Microsoft Teams";

- B BuptyanbHon ayautopun.@

YCTHBbIA onpoc | V3yuntb KOHCMEKT NeKLUUM No Teme, OONONHUTENbHbIN y4ebHblil MaTepuan. Obpawarts BHUMaHme Ha
TepPMUHbI, (OOPMYNMPOBKX, packpblBaloOwWmMe ConepXaHne TeX NNN UHbIX SBNEHWNIA 1 NPOLLECCOB,
Hay4Hble BbIBOAbI 1 NMpakTuieckme pekomeHgaumu. MNpopaboTtaTb peKoMeHLOBaHHYO NUTepaTypy,
gononHdawwme Mmartepuan I'IpOCJ'IyLIJaHHOVI nekuuun, a Takxe nog4yepkumsarouwme ocoéyro Ba>XHOCTb TeX
NN NHbIX TEOPEeTUYEeCKnx MNONOXEHWNA.

BoamoxeH yCTHbIVI onpoc € npuMeHeHneMm JUCTaHUMOHHbIX TEXHONOrn B O6y'—|eHI/IVI B KOMaHOe
"Microsoft Teams". ¢

3aver 1. O3HaKoOMNTbLCS C NepeYyHeM BOMPOCOB A/15 3a4eTa.

2. BHMMaTenbHO npoYnTaTth M OCMBICINTL PEKOMEHAOBAHHYO NUTEPATYpPY, KOHCNEKT Nekumii. BelyunTb
BCE PM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. 3ayet no cmsrke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX PU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANMTUYECKOA N TEKCTOBOW OOpPME); MPU 9TOM
Heobx0OUMO OaTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHne 3aa4y cHavana cnenyet ocylwecTBuUTb B 0bwem Buae (B 6yKBeHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHyo OOpMyNy 1 3aTEM NMPOMI3BECTM YMCNEHHDIV pacyeT B eanHunuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam ¢ NpUMEHEHMEM AUCTAHLMOHHBIX TEXHOMOr Wil B 06y4eHun B
komaHgoe "Microsoft Teams". @

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMNTbLCS C NepeYHEM BOMPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO npoYmTaTtbh U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONOEHHBIM TEMaM.

3. OK3aMeH no uanke NPoXoanT B MMCbMEHHOW (OOPME U OONTXEH COOepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKIMX BEMTIMYMH (B aHANIMTUYECKON 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb OnpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTIMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3afa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
NONY4YNTb pacyeTHYO hOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHUEM ONCTAHUMOHHbIX TEXHONOMMiA B 0B6y4eHun B
komaHgoe "Microsoft Teams". @

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW 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, YKOMMIEKTOBaAHHbIE 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 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbiX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- 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 CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

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

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, 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 1 NPOMeXYTO4YHOro
KOHTPONA;

am PAEKTPOHHBH
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®IrOC BO n yyebHbiM nnaHom no Hanpasnenuto 27.03.04
"YnpaBneHune B TEXHNYECKUX cucTemMax" 1 Npochno NoArotToBkM "YnpaeneHne MobunbHbIMA 06 bekTamm'.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 27.03.04 - YnpasneHne B TEXHUYECKMX CUCTEMAX

Mpodpunb NoAroToBKM: YnpasneHne MobunbHbIMM 06bekTamu
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bweri ouanku = A Course in general phfysics : B 3 Tomax / W. B. Casenbes. - 11-e u3g., ctep. -
CankT-MNeTepbypr : NaHb, 2011. - T. 1 : MexaHnka. MonekynsipHas gounsuka. - 432 ¢ : un. - (YuebHMKM onsi By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT : HenocpeacTBeHHbIN (98 ak3.).

2. CaBenbes W. B. Kypc obueit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-lMeTepbypr : laHb, [6. I.]. - ToM 2 : DnekTpU4ecTBo U MarHetnam. BonHbl. OnTrka - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaieHus: 11.09.2020).

3. CaBenbes W. B. Kypc obwelt conanku : yiebHoe nocobue : B 3 Tomax / V. B. Caeenbes. - 13-e uag., ctep. -
CaHkT-letepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas dousnka. Pusnka tBepLoro Tena. dunsmka
ATOMHOro s4pa 1 anemeHTapHbIx yactumy - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (nata obpatweHus: 11.09.2020). - TEKCT : 3NEKTPOHHbIIA.

4. Bpybnesckas . B. dusuka. Mpaktukym : yueb. nocobue / I'.B. Bpybnesckas, N.A. MoH4apeHko, A.B. NnblowoHok v
ap.] . - MuHck : HoBoe 3HaHve; Mocksa : MIH®PA-M, 2012. - 286 c.: un. - (Beiclee obpasosaHue). - ISBN
978-985-475-487-1 (HoBoe 3HaHue); ISBN 978-5-16-005340-0 (MHPPA-M). - URL:
https://znanium.com/catalog/product/252334 (nata obpaueHus: 11.09.2020). - TekCT : 3N1EeKTPOHHbIA.

5. Tpodoumosa T. N. Kypc cpnankm : y4uebHoe nocobue Ons MHXEeHEepPHO-TEXHWYECKUX creunanbHocTel By3os / T. W.
Tpogoumosa. - 10-e nsga., nepepab. n non. - Ekatepunbypr : ATI, 2016. - 560 c. - ISBN 5-7695-1870-5. - TekcT :
HenocpencTBeHHbI (35 aka.).

JononHuTtenbHas nuteparypa:

1. BacpuH [. b. dusnka : yuebHoe nocobue : [B 2 yacTsix] / . B. BagouH. - 2-e uzga., gon. - KasaHb : M3a-80 MOvH PT,
2010.-4. 1. - 316 c. : un. - Mpun.: c. 300-307. - Pek. MO. - B nep. - bubnvorp.: c. 300. - MNpeam. ykaa.: c. 308-315. -
ISBN 978-5-4233-0033-5. - TekCT : HenocpeaCTBEHHbIN. (96 3K3.)

2. BadpuH 0. B. duswka : yuebHoe nocobue : [B 2 yactsix] / . b. BadouH. - 2-e nsg., non. - KasaHb : M3g-s0 MOvH PT,
2011.-4.2.-460 c. : un. - Mpwun.: c. 432-444. - Pex. MO. - B nep. - bubnuorp.: ¢c. 432. - MNpeaM. ykas.: ¢. 445-459. -
ISBN 978-5-4233-0032-6. - TekcT : HenocpeacTBeHHbIN. (100 3k3.)

3. Opabosuy K. H. ®dunsuka. Mpaktnyeckuii Kypc Ans NOCTynarmowmx B yHMBepcnTeThl : yuebHoe nocobue / K. H.
Lpaboeny, B. A. Makapos, C. C. YecHokos. - Mocksa : PUSMAT/INT, 2010. - 544 c. - ISBN 978-5-9221-0652-8. - URL.:
https://e.lanbook.com/book/2140 (nata obpaleHns: 11.09.2020).- TekcT : aNeKTPOHHbI

4. nbtowoHok A. B. ®usmka : yuebHoe nocobue / A.B. UnbtowoHok, M. B. Actaxos, U. A. NoHyapeHko. - MuHck : Hosoe
3HaHue ; Mockea : MIH®PA-M, 2013. - 600 c. - (Bbicwee obpasosaHue). - ISBN 978-985-475-548-9 (HoBoe 3HaHue) ;
ISBN 978-5-16-006556-4 (MH®PA-M). - URL: https://znanium.com/catalog/product/397226 (nata obpaileHus:
06.08.2020). - TekCT : aNEeKTPOHHbIN

5. KaHH, K. B. Kypc obuwelt domaukn: y4iebHoe nocobue / K.b. KaHH. - Mockea : KYPC: HAL, MIH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpatweHnusi: 21.04.2021). - TekcT :
3NEKTPOHHBbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

HanpasneHnne noarotosku: 27.03.04 - YnpasneHne B TEXHUYECKMX CUCTEMAX
Mpodpunb NOAroToBKM: YnpasneHune MobunbHbIMM 06bekTamu
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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