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OTneneHne MHPOPMALMOHHBIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

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 ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

Mporpammy oucuunnmHel paspaboTtan(a)(n) ctapwmii npenogasarens, K.H. Taamees . X. (Kadenpa comauvkn HU,
OtneneHne MHPOPMALIMOHHBIX TEXHONOTIA U 3HepreTmdeckux cncrtem), GKTazmeev@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO MCMONBb30BaTh OCHOBHbIE 3AaKOHOMEPHOCTM, AENCTBYIOWNE B
npouecce N3roToBeHUS NpoayKumy TpebyeMoro kayecTsa, 3aJaHHOro KonmyecTea
NP HaUMeHbLMX 3aTpaTax obWwecTBEHHOro Tpyaa

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE 3aKOHbl 1 NpUHUWNBI, ynpasnaowmne npnpoaHbiMi aBNeHnaAMn 1 npoueccamn, Ha OCHOBE KOTOPbIX
pa60Ta+0T MalWunHbl, MEXaHU3MbI, annapartbl 1 I'Ipl/|60pbl cospemeHHon TEXHUKW,;

- TeoOpeTn4yeckKne OCHOBbI, 3aKOHbl 1 MOOENV PUsnkK, NO3BONSOWNE pewartb 3aaa4y no asTomaTusaums
TEXHONOrM4eCcKmx NpoLeccoB N NPON3BOLACTB, UCMONb3YSa TEOPUIO N MeTOAbl (PyHOAMEHTANbHbIX HAYK, B TOM 4YucCne,
pyHOaMeHTanbHbIX pa3nenos PUsnKM - MEXaHUKU, TEPMOANHAMUKN, SNEKTPOANHAMUKNA, ONTUKW, KBaHTOBOM pursnku.

JonxeH ymeTb:

- NCNOoNb30BaTb OCHOBHbIE NMpueMbl 06pa60TKI/I 3KCMNnepuMeHTanbHbIX OAaHHbIX U pelaTb TUNoBble 3a4a4un no
OCHOBHbIM pasgenam ou3nKun, UICNoNb3ya MeTodbl MaTeMaTn4eckoro aHannaa;

- NPUMEHATb Pusnyeckme Modenu K 3agadyam asTomaTnsaumm TEXHONOrM4eckmx NpoLeccos N NPoM3BOACTB.

JHonxeH Bnagetb:

- MeToamMu aKCcrnepuMeHTanbHoOro uccnenoBaHns B ouamvke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
9KCNEPUMEHTA);

- 9KCMEePVMEHTaNbHBIMW HABLIKAMM NMPAKTUYECKOr0 NCMNONb30BaHNs OM3UYECKO M3MEPUTENBHOM annaparypsbl
NMPUMEHNTENBHO K 3aa4aM No aBToMaTM3aLns TEXHONOrMYECKMX NPOLECCOB M MPOM3BOACTB, UCMOMb3Ys TEOPUIO 1
MeToabl (OyHOAMEHTaNbHbIX HAYK, B TOM YMCNe, oyHOAMEHTANbHbIX PAa3aenoB OU3NKN.

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:
- NIPUMEHATb pe3ynbTaTbl OCBOEHUA OUCLUUNINHDBI B I'IpOd)eCCVIOHaJ'IbHOVI neAaTenbHOCTU.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.08 OucumnavHbl (Mogynum)" OCHOBHOW MPOgIECCUOHASTbHON
obpaszoBatenbHoi nporpammel 15.03.04 "ABTOMaTN3aLNSA TEXHONOMMYECKMX NPOLECCOB U MPOM3BOACTB ()" M OTHOCUTCS K
6a30Boi1 (0bLenpogeccroHanbHo) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpynoeMKoCTb AncuMnauHbl cocTasnset 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 12 yaca(os), npakTnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 311 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 cemecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIUHE (MOAYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumninHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckmefllabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dusnyeckne oCHOBbI
1. MeXaHUKM 3 2 1 2 32
5 Tema 2. MexaHnyeckune konebaHus u 3 1 1 5 16
BOJIHbI
Tema 3. MonekynapHas comaunka
8. TepMoaMHaMmKa 3 2 1 0 32
Tema 4. SnekTpocTtatmka u
4. 3NeKTPUYECKMin TOK 3 2 1 0 40
5. [Tema 5. SnekTpoamHammka 3 2 1 2 40
Tema 6. OnekTpoMarHuTHble
6. konebaHns 1 BOMHbI 3 1 1 0 30
Tema 7. BonHoBas u kBaHTOBas
7+ lonTuka 4 1 2 2 40
Tema 8. OCcHOBbI KBAHTOBOW
8. MeXaHKN 4 0 1 0 33
Tema 9. ®usmka atoma u TBEpOOro
9. Tena 4 1 2 2 32
Tema 10. dusnka sopa u
10. 3NeMeHTapHbIX YacTuL, 4 0 1 2 16
Utoro 12 12 12 311

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKM
OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTc4éTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliarenbHoro agsuxeHus (yrnoeas
CKOpPOCTb, YrNOBOE YCKOPEHMWE, CBS3b MEX Y YrIOBOW MU IMHEAHON CKOPOCTAMU, paBHOMEPEMEHHOE BpallueHne
mMaTepuanbHON TOUKM).

OCHOBbI AMHaAMUKN.

| 3akoH HbloTOHa, MHepumanbHas cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CkOpOCTb U YCKOPEHME LIEHTPa Macc.

3aKoHbI COXpaHeHnda B MexaHuke.
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWbl, NOTEHLMANbHAS aHeprus Tena. CBsA3b MEXY CUM0A 1 NOTEHUMAaNbHOM
sHeprueinn. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NONHOW MexaHn4eckon aHeprun. O BHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNbCa MEXaHWYECKOW CUCTEMBI.

MexaHvika TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OVHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCTBa. 3aKOH
COXpaHeHnsl MOMeHTa uMnynbea.

Penatusmcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JlopeHua 1 CneacTBns U3 HEro: 3aMeffieHne BPeMeHU, CoKpalleHne AnMHbI. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuueckune Kone6aHus N BOJHbI

MexaHunyeckune konebaHus.

CB0o60Hble rapMoHMYeckume HeaaTyxatowme konebaHus. CnoxeHue rapMmoHuyeckmx konebaHuii. CeoboaHble
3atyxatwlue konebarus. MapameTpbl 3aTyxarowmx konedaHuii. BolHyXaeHHble konebaHus. PesoHaHc.

MexaHunyeckune BOMHbI.
XapakTepuctuku MexaHu4eckmnx BosH. BonHoBoe ypaBHeHwue. [noTHOCTb aHeprun. MnoTHOCTL NOTOKA SHepruu.

Tema 3. MonekynsipHas cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopus (MKT) noeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHoBHoe ypaeHeHne MKT npoeanbHoro rasa. YpaBHeHUe COCTOSHNS naeanbHOro rasa.
dusnyecknii cMbici Temnepatypebl. ABneHust nepeHoca. CpenHss onvHa ceoboaHoro npobera Monekys.

®dyHKuMKM pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOLANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHaMmKu.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BeleCTBe.

MonspHbIe 1 HEMONAPHbIE AN3NEKTPUKK, NX nonapuaaumns. NMonapuaosaHHoOCTb. Teopema [Maycca ong ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrnst SNEeKTPUYECKOro nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoOe none B BakyyMme.

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin MmomeHT. 3akoH Buo-Casapa-/lannaca. Lnpkynauus sekropa.
Cwnna NopeHua. [1enxeHne 3apsna B MarHUTHOM norne.

MarHuTHbI noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHOykTMBHOCTL. CaMonHOYKUNS.

MarHuTHoe none B BelLEeCTBe.

MarHeTtukn. HanpsixeHHOCTb MarHuTHOro nons. Linpkynauus sektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcHoBbI TEOPUN INEKTPOMArHNTHOMO MONS.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns. YpaBHeHns MakcBenna B MHTErpanbHon u guddpepeHumansHom
chopmax, nx qon3nyYecknin CMbICH.

Tema 6. dneKkTpoMarHUTHblie KonebaHUs U BOJHbI

OneKkTpoMarHuTHele konebaHwsi.

KonebaTtenbHbii KOHTYp. HesaTyxatowme konebaHus. dopmyna ToMcoHa. 3aTtyxatowme konedaHus. JoOpoTHOCTb.
BbiHyXAeHHble anekTpuyeckue konebaHus. PesoHaHc Toka.

aﬂeKTpOMaFH WTHbl€ BOJHbI.

KETPOHHBH
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

BonHoBoe ypaBHeHME 1 CKOPOCTb PacnpoCTPaHEHUs 3NeKTPOMarHUTHbIX BONH. Bektop YmoBa-MovHTuHra. [M'pynnosas
ckopocTb. CBOWCTBA 3NEKTPOMArH1THbIX BOMH. LLikana anekTpoMarH1THbIX BOMH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Oundppakuns ceeta.

MpwHumn lMNoreHca-dPperens. Meton 3oH PpeHens. Oudpakumm Operenst n dpayHrogpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHue csera.

Monsgpusauns n gucnepcums ceeta.

EcTecTBeHHbI 1 nonspudoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHAas Teopms ONCNepcumn ceeTa.

Tennooe n3nyyeHme.

XapakTepucTukn Tennosoro nanyyeHns. 3akoHbl Knpxrogpa, CtedaHa-bonbumana, BuHa. 'unoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doTtoapdpekT. ekt KomntoHa. [asneHume ceeta.

3akoHbl BHeWHero gootoadpdpekTa. YpaBHeHne iiHwTenHa ana dpoTtoadpdoekta. MNpumeHeHns dotoadpbdoekta. SdpcpekT
KomnTtoHa. Macca n umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM.

MnoTtesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLMS.

YpaeHeHve WpennHrepa. CtaHaapTHbIE yCnoBusl. PU3NYECKMii CMbICT BONIHOBOW CPyHKLUW. YCNOBUE HOPMUPOBKMN.
YpaeHeHve WpennHrepa ons craumMoHapHbiX COCTOSIHWA O HOMEPHbIA MNOTEHLMANBHbIN SWWK, TYHHENbHbIA 300deKT,
KBAHTOBbIA OCLIMNINATOP.

Tema 9. dusuka atoma n TBEpAOro Tena
KBaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CReKTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHMKe: KBAHTOBbIE YMCa, CNEKTP U3MyYyeHus, npasuna otbéopa, CrvH
anekTpoHa. ®epMuroHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®nsuka appa U aneMeHTapHbIX YacTul,
Aopo atoma. OneMeHTapHble YacTuubl.

XapaKTepI/ICTI/IKI/I agpa. 3Heprl/lﬂ CBA3M agpa. Mogoenn agpa. PannoakTtneHoe nany4yeHume n ero enabl. Peakuun
neneHna n cCMHTe3a sa4ep. TepMOFI,EleprIIZ peakTop. qupre TMna oyHOamMeHTanbHbIX B3aMMOOENCTBUN 3NIeMEeHTapPHbIX
yacTtumu. AHTU4acTUUbI. KﬂaCCI/Iq:)I/IKaLI,I/IFI 3NIeMEHTapHbIX HacTul,. ['Mnotesa o KBapkax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTosTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolWmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHMBepcuTeT"

JlokanbHble HOpMaTMBHbIE akThbl KazaHckoro (MpuBonxckoro) coenepansHoro yHusepcuTeta
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LunctaHumoHHoe obpasoBaHne KDY. duamka. BonHoBas 1 kBaHToBast onTuka. OCHOBbI KBAHTOBOI MexaHukn. dusmka
atoma v TBepgoro Tena. Pusmvka aapa n sanemeHTapHbix Yyactuu. Astop SOP: Wanxynnuna P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

LuctaHumoHHoe obpasoBaHue KPY. dusnka. Yactb 1. JleKUMOHHBI Kypc no aucumnivHe "®dunsuka”. Yactb 1.
MexaHuka. MonekynapHas comauka n tTepmognHammka. Astopbl SOP: OHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

LuncTaHumnoHHoe obpasoBaHne KDY. dusmka. yactb 2. dnekTpocTaTmka. INeKTpuyYeckuii Tok. InektpoanHamuka. ABTop
OO0P: lOHycos H.B., CtpawnHckuin Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

. MonekynsipHas pmsmka n TepmoamHammka
. DneKTpocTaTrka v aneKTpU4ecknii ToK

. DnekTpoanHammka

. OnekTpoMarHuTHble konebaHus 1 BOMHbI

3 |pmomauwHee 3apaHue |OK-5, OlK-1

dopma KOHTpons OueHuBaeMmble
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHDBI
CemecTp 3
TeKyLLNI KOHTPO/b
1. dunsnyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHns 1 BONHbI
y KoHTponbHas OK-5 . OMK-1 3. MonekynsipHas pusmka v TepmoamHammka
pabota ’ 4. dnekTpocTatuka u anekTpuyeckmin Tok
5. OnekTpoanHammka
6. OnekTpoMarHUTHble KonebaHus 1 BOMHbI
1. duaunyeckme 0CHOBbI MEXAHWNKU
2. MexaHuyeckmne konebaHuns 1 BONHbI
5 NabopaTtopHble OMK-1 3. MonekynsipHas pusvka n TepmoamHammka
paboThbl 4. dnekTpocTatuka n aneKTpruYeckmin ToK
5. OnekTpoanHammka
6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
1. dPun3nyeckme OCHOBbI MEXAHWUKN
VCBMEHHOS g MexaHunyeckne konebaHus 1 BOMHbI
4
5
6

3auer OK-5, OlK-1

CemecTp 4
TeKyLLNI KOHTPO/Tb

7. BonHoBas v kBaHTOBas onTuka
KoHTponbHas 8. OCHOBbI KBAHTOBOW MEXAHWKM
OK-5, OlK-1
paboTa 9. dusmka atoma u TBEPAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTul,

Na6opaTtopHble 7. BonHoBas 1 kBaHTOBas onTuka
2 Onk-1
paboTbl 9. duavka atoma v TBeporo Tena

7. BonHoBas v kBaHTOBas onTuka
OK-5 , OTK-1 8. OCHOBbI KBAHTOBOW MEXaHVIKU
9. ®usuka atoMa 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,

[MncbMeHHoe
3 |momalwHee 3apaHue

9K3aMeH OK-5, OlK-1

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kgiﬂzgﬁa OLl.gHVI(;gHVIﬂ Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 3
TeKywW i KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVISI BbIMO/THEHbI
foMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
ANCUMMNINHE.
CemecTp 4
TeKyL i KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂaHVIﬂ BbIMO/THEHbI
nomalHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!1&HVII7|.
KOHKPETHbIX 3a0aHWIA.
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cucTeMaTtmyeckoe n
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepuwana, ymeHue
€B0O6OOHO BbLIMOMHATb
3apaHung,
npenycMOTPEHHbIE
nporpamMmmon, yceoun
OCHOBHYIO nuteparypy 1
3HaKoOM C
OOMNOSTHNTENbHOW
nuTepaTypomn,
peKkoMeHO0BaHHOM
nporpammon
ONCLMNANHBI, yCBOWUN
B3aMUMOCBS3b OCHOBHbIX
NOHATWIA ONCLMNANHBI B
MX 3HA4YEeHUM ans
npuobpeTtaemoit
npogoeccumn, NPosBMN
TBOpYECKMe
crnocobHocTn B
NOHUMaHWK, N3NOXEHNN
M MCNOoNb30BaHUN
y4ebHO-NPOrpamMMHOro
marepuana.

y4eBHO-MPOorpaMMHOro
mMaTepuana, ycrnewHo
BbINOMHUN
npenyCMOTPEHHbIE
nporpammon 3agaHus,
YCBOWST OCHOBHYIO
nnteparypy,
PEKOMEHO0BaHHYO
nporpammorn
ONCUUNAUHBI, Nokasarn
cuctemMatmyeckun
XxapakTtep 3HaHui no
ANCUUNInHE 1
CrnocobeH K nx
CaMoCTOSATENBHOMY
MOMONTHEHNIO U
0OHOBNEHNIO B X04€
nanbHenwer y4ebHol
paboTbl 1
npodgoeccnoHanbHom
LeaTenbHOCT.

y4ebHO-NporpaMmMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi
LanbHeiwen y4ebbl n
npencrosiwein pabortol
no npodpeccun,
crnpasuncs ¢
BbIMOMHEHNEM 3a4aHUIA,
npenycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEPaTypoOn,
pPeKoMeH00BaHHOM
nporpammor
ONCLMMANHBI, AOMYCTUN
MOrpewHoCTM B OTBETE
Ha 9K3ameHe 1 npu
BbINONHEHNN
9K3aMeHaLMOHHbIX
3a4aHuii, Ho obnanaert
Heob6x0aUMbIMM
3HaHMAMN oNg nx
yCTpaHeHus nog
PyKOBOACTBOM
npenogasaTens.

B 3HaHMAX OCHOBHOIO
y4ebHO-NPOorpamMMHOro
martepuana, oonycTun
NPUHUUNnanbHble
owunbKM B BbINONHEHUN
npeaycMoTPEHHbIX
nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne
WU NPUCTYNNUTb NO
OKOHYaHMn
yHUBEpcUTETa K
npodoeccnoHanbHom
nesitenbHocTy 6e3
OOMONHUTENBHbIX
3aHATUA NO
COOTBETCTBYHOWEN
aucumninHe.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,

HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce

0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TekyLLniA KOHTPONb
1. KoHTponbHas pabota
Tembl 1,2, 3,4,5,6

. Kunematumka matepmanbHoi todkm (OK-5, OlK-1)
. OnHamuka matepumansHoi Todkn (OK-5, OlK-1)

. MexaHnyeckas pabota n sHeprus (OK-5, OMNK-1)
. MexaHwnka tBepgoro tena (OK-5, OINK-1)
Penatusmcrtckas mexaHmka (OK-5, OlK-1)

. MKT ngeanbHoro rasa (OK-5, OlNK-1)
. 91BneHuns nepeHoca (OK-5, OlK-1)

. OcHoBbl TepmogmHammkm (OK-5, ONMK-1)

. MexaHuyeckue konebanus (OK-5, OMNK-1)

10. MexaHuyeckune BonHbl (OK-5, OlK-1)
Mpumepbl 3apaHunii:

3agadya 1. Ban B Buge CniowHoro uunmHgpa maccort mi1=10 Kr HacaxeH Ha ropu3oHTanbHyo oCcb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupsi Maccoi m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbesl rmps,
€Ccnu ee NpenocTaBUTb camoli cebe?
3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeaeH BbICTPEN BepTUKanbHO BBepx. OnpenenvTb BoiCOTY h, Ha
KOTOpYIO NodHMMaeTcs nyns Maccoin m=20 r, ecnu npyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha

x=10 cM. Maccoii npyXuHbl npeHebpeyb.

3apava 3. PakeTta yctaHOBNEHa Ha NOBEPXHOCTM 3eMnn O718 3anycka B BepTMKanbHOM HanpasneHun. Npu kakow
MUHUManbHON ckopocTuh V1, coobLLEHHO pakeTe npw 3anycke, oHa yoanuTcs OT MOBEPXHOCTM Ha paccTosiHMe, paBHOe
paguycy 3emnn (R=6,37*10"6 m)? Cnnamu, KpoMe Cusibl FPaBUTaLNOHHOINO B3aUMOLENCTBMSA pakeTbl U 3emnu,

npeHebpeyb.
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3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTas NPobKoi ¢ KpaHOM, COAEPXUT Pa3peXeHHbIN Bo3ayX. Ons
N3MepeHnsi [aBneHus B Konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYHO FyBUHY U OTKPbINW KPaH, B
pesynbTate Yero B konby Bowna Boaa maccori m=292 r. Onpenennts NepBOHaYanbHOE AaBneHue p B konbe, ecnm
aTMocgoepHoe gasnexme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsIHHOM 06beme A0 fasneHus p2=500 klMa. MocTpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHne AU BHYTpEHHER sHeprumn rasa; 2) CoBeplIeHHyo UM paboTy A; 3) KONMYECTBO
Tennotbl Q, NnepenaHHoe rasy.

3apava 6. Koneco paguycom 30 cm BpallaeTcsl cornacHo ypasHeHuto ¢ = 5-2t+0,2t2. HainTn nonHoe yckopeHue To4ek Ha
oboge Koneca (B M/c2) B MOMEHT BpeMeHI t = 4C OT HaYana oTcYeTa BPEMEHWN.

3apaya 7. [NoTeHumnanbHas aHeprms rpaBMTaLMOHHOrO B3auMOAENCTBMS OBYX OANHAKOBbBIX MatepuanbHbIX TOYEK,
HaxoAsWmXca Ha paccTosaHum 20 M Opyr oT Apyra, pasHa 6,67 Mk X. HeMy paBHa Macca Kaxaow U3 Hux (B T).

3apnaya 8. ToHkuiA cTepXeHb AnuHON 5¢M, maccoin 120r BpalaeTcs BOKPYr OCK, MPOXOAALWEA Yepes LLeHTP Macc 1
nepneH4nKynspHon cTep>XxHio. CyMMapHbIi MOMEHT BHELWHUX Cun paseH YucneHHo 0,001Hm. Haiitm yrnosoe yckopeHue
CTepXHs (pan/c2).

3apayva 9. CKopocTb pensaTMBUCTCKON YacTumupbl nameHunacb ot V1=0,4c no V2=0,6¢ (roe ¢ - ckopocTb cBeTa). Bo
CKONbKO pas yBenuuuncs e€ umnynoc? OTBET OKPYrnvMTb A0 ABYX LUPp nocne 3ansToi.

3apnaya 10. A3oT Maccoit m = 28 r Harpenu Ha 20 rpaaycos, coobwums emy 415,5 [1x Tenna. Yemy pasHa ero MonsipHasi
TennoemkocTb (B Ix/(Monb*K)).

2. JlabopaTtopHble paboTbi

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

NabopatopHas pabota 1. OnpenenexHne yoensHOro conpotueneHne nposoaHuka. (OMNK-1)

NabopatopHas paboTta 2. OnpeneneHne ycKopeHust cubl TsSXecTn npu ceoboaHom nageHun tena. (OMNK-1)
NabopatopHas pabota 3. OnpeneneHve MOMEHTa UHEPLIMIA METaNNIMYECKMX KONELL C NMOMOLbIo MasTHUKa Makceenna.
(OrK-1)

NabopatopHas paboTa 4. iaydeHune konebaHnii MaTeMaTMyeckoro n puamyeckoro MasitTHmkoB. (OlMK-1)
NabopatopHas pabota 5. OnpeneneHne oTHOWEHUS TENOEMKOCTEN rasa Metoaom Knemara- Lesopma. (OlMK-1)
NabopatopHas paboTta 6. OnpeneneHne BAa3kocTh Xnaokoctn metogom Ctokca. (OMK-1)

NabopatopHas paboTa 7. ViccnenoBaHne 3aBMCMMOCTM BSI3KOCTU XNAKOCTU OT TeMrnepatypbl 1

KOHLeHTpaumm Ha waprkosoM suckosumetpe. (ONK-1)

NabopatopHas paboTa 8. ViamepeHne pacwupeHns TBepabix Ten ot Temnepatypbl. (OMK-1)

Na6opatopHas paboTta 9. N3ydeHune paboTbl anekTpoHHoro ocuunnorpada. (OMNK-1)

NabopatopHas pabota 10. MamepeHue yaenbHoro 3apsaa anektpoHa. (OMK-1)

NabopaTopHas paboTa 11. MpoBepka 3akoHa OMa 1 n3MepeHue yaenbHoro conpotuenerus. (OMNK-1)
NabopatopHas paboTta 12. Miay4yeHne pacnpeneneHust MarHuTHoro nonst Baoonb ocu coneHompaa. (ONMK-1)
NabopatopHas pabota 13. OnpeneneHne ropm3oHTaNbHOM COCTaBNSIIOWER MarHUTHOM UHAYKLMM

marHutHoro nons 3emnu. (OlMK-1)

Na6opatopHas pabota 14. ayyeHne siBneHust MarHutHoro ructepeauca. (OrnK-1)

Na6opatopHas paboTta 15. M3yyeHune 3atyxatowmx konedanuin. (OMNK-1)

NabopatopHas paboTa 16. N3yyeHne penakcaumoHHbix konebaHuii. (OMNMK-1)

3. NnucbmeHHOE oomallHee 3agaHue

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

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C OT Hayana asuxeHus cosepwmno 100 obopoTos. Haitu yrnosoe yckopeHue
Tena (B pag/c2). (OK-5, Or1K-1)

2. Teno 6poLweHo ¢ NOBEpXHOCTM 3emnu co ckopocTbio 30 M/c nog yrioM 60 rpafLycoB K ropn3oHTy. OnpenennTte pagnyc
KPVIBU3HbI €10 TPAeKTopumM B BepxHel Touke. ConpoTrBneHneM Bo3ayxa npeHebpedb, g = 10 m/c2. (OK-5, OMK-1)

3. Kakyto paboty Heobxoamumo coeeplunTb (B MIX), 4To6bl cXaTtyto Ha X1= 3 CM Npy>XuHy ¢ KO3ULIMEHTOM XECTKOCTM
k=200 H/m cxatb no X2= 4 cm. (OK-5, OlK-1)

4. CniowWwHoM LumMnnmHap Maccol 5 kr u paaunycom 6 cMm katutcs 6e3 npockanb3biBaHWsl MO rOPU30HTaNIbHO NMOBEPXHOCTH
CO CKopocTbio V = 4 m/c. HainTn oTHOWEHNE ero NOMHOM KUHETUYECKOM SHEPTMM K KUHETUYECKON SHEPrMn BpawweHus.
(OK-5, OlK-1)

5. OnekTpoH asmxetcs co ckopocTbio V =0,7¢ (c- cKkopocTb cBeTa). Haintn pensaTneBncTCKMin MMMynbe aneKTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-5, OlK-1)

6. 7 Moneii rasa pacwmpsTcs usotepmuyeckmn ot obvema V1 = 2 n go obbema V2 = 5,4 n. Haitn npmpocT sHTponum
cuctembl (B Ox/K). (OK-5, OINK-1)

7. B 3akpbITOM cocyne HaxoamTca 20 r azota u 32 r kucnopoga. PaccumtaTb M3MEHEHNE BHYTPEHHEN

aHeprum AU npu oxnaxgeHunn cMmecm rasos Ha AT = 28 K. (OK-5, Or1K-1)

8. Haiitu cpegHioto onnHy ceobonHoro npobera (B M) Monekyn aszoTa npu P=1,05x105Ma n T=300K. (OK-5, OlNK-1)

9. UctouHuk konebaHmii ¢ nepuonom 0,004 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANMHON BOMHbI 5,74 M. HaliTn ckopocTb
3Byka B Boge (B M/c). (OK-5, OlK-1)

10. YpaBHeH1e Nnockoi BofHbl B cpene 6e3 3atyxaHust umeet Bua: &(x, t)=5cos(471t - 2x) (cm). HaitTn yacToTy BONHbI (B
Mu). (OK-5, Or1K-1)
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3aver

Bonpochbl k 3a4erty:

1.TpaekTtopus. MNepemelweHune. CkopocTb. CKOpOCTb B AeKkapToBo cucteme koopamHart. (OlMK-1)

2. CkopocTtb. CkopocTb B NonsipHol cucteme koopanHar. (OrNK-1)

3. Ckopoctb. CpenHsasa ckopocTb. MNpoiiaenHHbii nyts. (OMNK-1)

4. YckopeHue. YckopeHne B oekapToBoi cucteme koopauHat. (OlMK-1)

5. YckopeHue. YckopeHne B CUCTEME KOOPAUHAT, CBA3aHHOW € ABmxywenca Toykon. (OrNK-1)

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 yrnoBor ckopocTu. Yrnosoe yckopenue. (ONK-1)
7. OnHamuka matepumanbHom To4kn. 3akoHbl HbtoToHa. (ONNK-1)

8. lmHammka TBepmoro Tena. LleHTp macc. 3akoH aBuxeHus ueHTpa macc. (OlMK-1)

9. Pabota B MexaHvke. (OlNK-1)

10. KuHeTtnyeckas n noteHumanoHas aHeprum. (OlMK-1)

11. OCHOBHOE ypaBHEHNE OMHAMMKM BpaLATENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
(OMNK-1)

12. OCHOBHOE YpaBHEHMNE OMHAMMKM BPaLLATENBHOrO ABUXEHMS TBEPOOro TeNa OTHOCUTENBHO HEMOABUXHON OCK.
(OrK-1)

13. MOMEHT Ccunbl, MOMEHT UMMYNbca, MOMEHT MHepumun. KuHeTtnyeckas sHeprus spauwatowerocs tena. (OlNK-1)
14. 3akoHbl COXpaHeHns (UMNynbca, sHeprum, MomeHTa umnynsca). (OrNK-1)

15. MpeobpaszosaHus koopavHat Manunes. MpuHumn oTHocuTenbHocTn Manunes (ONMK-1)

16. MocTynatbl OriHWTelHa. MNpeobpasosaHust koopanHart JlopeHua. (OIMK-1)

17. [InmHa n NpoMexyToK BpeMeHn B penatusucTckor mexaHuke. (OMNK-1)

18. MNoHATMEe 0AHOBPEMEHHOCTU B PENATUBMCTCKON MexaHuke. (OlK-1)

19. PenatmBmcTckuin 3akoH cnoxeHns ckopoctei. (OMNK-1)

20. OcHosbl penaTnsucTckon guHamukn. (OrK-1)

21. B3anMoCBS3b MacChl U 3HEPrM B pensaTUBUCTCKON MexaHuke. (OrK-1)

22. CBoboaHble rapMoHuyeckme konebaHus. (OMNK-1)

23. 3aTyxatowme MexaHvnyeckme konebaHus. (OMNK-1)

24. BolHyx eHHble MexaHuyeckue konebanums. (OMNK-1)

25. MpogonbHbie 1 nonepeyHble BonHbl. (ONK-1)

26.YpaBHeHmne BonHbl. (OlK-1)

27.®as3oBag ckopocTb BOMHbI. (OlK-1)

28. OHeprus BonHbl. Ctos4me BonHbl. (OMNK-1)

29. CtatmcTnyecknii  TepMoanHaMuy4eckunii Metoabl nccneposanuns. (OrMK-1)

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKO Teopun (BbiBoa). (OlNK-1)
31.CpenHekBagpatnyHas ckopocTb. PU3nyYeckmin CMbICT TepMoanHamMmyeckor Temnepatypsol. (OMNK-1)
32.4ucno creneHein ceoboabl MOnekyn. 3aKOH PABHOMEPHOTO pacnpeneneHust SHeprum no Yicnam cteneHen csobonbl
monekyn. (OlK-1)

33. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHvne Makceenna). (OlNK-1)

34. PacnpeneneHune bonbumaHa. Bapometpuyeckas goopmyna. (OMNK-1)

35. BHyTpeHHss aHeprus. Tennota u pabota B TepmoamHamuke. (OMK-1)

36. [NepBoe Ha4yano TepPMOAUHAMKKM 1 €ro MPUMEHEHNe K nsoxopmnyeckomy npoueccy. (OlMK-1)

37. MNepBoe Havyano TepMOAMHAMUKM U €ro MpUMEHeHne K n3obapuyeckomy npoueccy. Pranyeckmnii cMbich
YHUBepcanbHoi ra3oBoi noctosHHoR. (OMNK-1)

38. lNepBoe Ha4ano TepMoOANHaMUKIN 1 ero NpUMeHeHne K nsotepmmnyeckomy npoueccy. (OrK-1)

39. NepBoe Havano TeEPMOAMHAMUKU 1 €r0 NPUMEHeHWe K agnabatuydeckomy npoueccy. (OMNK-1)

40. OphekTmBHbIA auameTp. CpenHssa anvHa csoboaHoro npobera monekyn. Bpems penakcaumm. (OMNK-1)
41. YBneHune ondpgpy3un. 3akoH Puka. (OlMK-1)

42. SlBneHune TennonpoeogHocTH. 3akoH Pypbe. (OK-1)

43. SlBneHune BHyTpeHHero TpeHus. (OlK-1)

44, Kpyrosele npouecchbl. K.IM.L. TennoBoit n xonoannsHon mawuHbl. (OMNK-1)

45. Uukn KapHo. K.IM. . umkna KapHo (BbiBog). (OlNMK-1)

46. MNepsas n BTOpas Teopema KapHo. TepmoanHammyeckas wkana temneparyp. (OlMK-1)

47. NpueeneHHas tennota. YpasHeHne Knayauyca. (OK-5)

48. OHTponus. Ceorictea sHTponmu. (OK-5)

49. SHTponua ngeansHoro rasa. (OK-5)

50. Bropoe Hayano tepmoanHammkm. (OK-5)

51. Cratmctuyecknii cMbicn BTOPOro Havana tepmoamHamuki. (OK-5)

52. YpaBHeHune BaH-pep-Baanbca. Nonpaekn BaH-nep-Baanbca. (OK-5)

Cemectp 4

TekyLUn KOHTPONb

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

TeMmbi:

. OnekTpuyeckoe none B Bakyyme. (OK-5, OlK-1)

. Onanektpukn. (OK-5, OrK-1)

. MposogHukn. KonpgeHcatopsbl. (OK-5, ONMK-1)

. OHeprus 3apsxeHHbix cuctem. (OK-5, OK-1)

. OnekTpuyeckuin Tok. (OK-5, OIK-1)

. MarHuTtHoe none B Bakyyme. (OK-5, Ol1K-1)

. MarHuTHoe none B Bewectse. (OK-5, OlMK-1)

. OnekTpomarHuTHasa nHaykums. (OK-5, OrK-1)

. OnekTpomarHutHele konebanus. (OK-5, OIMK-1)

10. OnekTpomarHnTHble BonHbl. (OK-5, OlMK-1)

11. NHTepdeperums ceeta. (OK-5, OMK-1)

12. Oncppakums ceeta. (OK-5, OMNK-1)

13. MNonspusauns ceeta. (OK-5, OMNK-1)

14. ®oTOHbI. (OK-5, OMNK-1)

15. Tennosoe nanyyeHwne. (OK-5, OMNK-1)

16. Teopus atoma Bopa. (OK-5, OlK-1)

17. dotoachcpekT. (OK-5, OlMK-1)

18. BonHosble cBolicTBa Yactumy. (OK-5, OMNK-1)

19. PagmoakTtneHocTb. (OK-5, OMNK-1)

20. fgpo atoma. (OK-5, Or1K-1)

MNpumepbl 3a0aHwnii:

3apgaya 1. Tpm ogmHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuaTensHolii 3apsn Q4 Hy>XHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpuTsSXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWlbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apava 2. lNonoxutensHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. OnpenennTb paboTty A', KOTOPYIO HALO COBEPLWMNTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apgadya 3. OnekTpuyeckoe none co3aaHo AByMs TodedHbiMm 3apsnamun: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsaamu pasHo 20 cM. OnpefennTtb HANPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaxoaswWwencs Ha pacCcTosHUN
r1=15 cm OT NnepBoro 1 Ha paccTosiHuK r2=10 CM OT BTOPOro 3apsa0s..

3apaya 4. MNoteHumnomeTp ¢ conpotmeneHnem R=100 OmM noaknto4eH K MctTo4Huky toka, 9C & koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BoNbTMETPA € conpoTuerieHnem Re=500 Owm,
COEJZIMHEHHOrO NMPOBOAHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPEeAnHOA 0OMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe TO4YKaMmn NoTeHUMoMeTpa npu OTKIOYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasiueMy Konbly paguycom R=10 cM TedeT Tok 1=80 A. Haitu MarHuTHyto nHaykumio B B
Touke A, paBHOYLANEHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

3apaya 6. Ha ToncTyro CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKOW, Nokasartenb NpenoMneHns n2
BelecTBa KOTOpon paseH 1,4, nagaet HOPManbHO NapanienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHTepdepeHummn. Onpenenntb TONWMHY d NNEHKN.

3apgaya 7. Ha wenb wnpuHoin a=0,1 MM HOpManbHO NagaeT napannenbHblA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 Mkm). Onpenenutb WNPUHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, NpoeunpyeMon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPeACTBEHHO 32 WeNblo, Ha 3KpaH, OTCTOSIWMNIA OT IMH3bl HA PaccTosHUn L=1 m.
3apgaya 8. CteneHb nongapusaumm P yacTuyHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MaKCMMasibHas MHTEHCMBHOCTb CBETA, MPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUManbHON?

3apaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a Bpems t=5 MUH n3nyyaertcs aHeprus
W=83 [x. Onpenenntb KO3(OMLNEHT TEMNOBOIO U3MNYYEHNS € CaAXMN.

3apgadya 10. [1Ba CTOYHMKA M3Ny4atoT CBET C ANNHON BOAHbLI 375HM 1 750 HM. HaT OTHOWEHWE MMNyNbCOB (DOTOHOB,
n3ny4aeMbix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlabopatopHble paboTbi

Tembl 7,9

NabopaTopHas pabota 1. N3yueHue siBneHns nHtepdpeperummn. (OK-5, OMK-1)

NabopatopHas pabota 2. N3yveHune andgopakumm ceeta. OK-5, OMK-1)

Na6opatopHas paboTta 3. N3y4eHune 3akoHOB Tennosoro uanydeHms. (OK-5, OMK-1)

NabopatopHas paboTa 4. MiaydeHue siBneHns gootoadpdgpekta. (OK-5, OMNK-1)

NabopaTopHas paboTa 5. OnTuyeckas aHM30TPONUS MO BAUSIHUEM BHEWHUX Bo3aelncTemin. (OK-5, OMK-1)
NabopartopHas paboTa 6. DkcnepuMeHTanbHoe NOATBEPXAEHUE NocTynaToB bopa.

OnbiT ®paxka u Nepua. (OK-5, OMK-1)

NabopatopHas pabota 7. CnekTp atoma Bogopoga. (OK-5, OlMK-1)

NabopatopHas pabota 8. O3HakoMneHwue ¢ paboToit raszosoro nasepa. (OK-5, OrMK-1)

NabopatopHas paboTta 9. MIamepeHne ckopocTh CBETa C NMOMOLLbIO NasepHoro ceHcopa asuxerns. (OK-5, OMK-1)
NabopatopHas pabota 10. N3yyeHne cobcTBeHHbIX kKonebaHuii cTpyHbl. (OK-5, OMK-1)
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3. NMucbmeHHoOe pomallHee 3apaHve

Tembl 7, 8,9, 10

MNpumep 3apnaHus.

1. Ha HemarHumTHbI Kapkac coneHomaa ceyeHneMm S B 0AuH cnoit HamoTaHbl N BUTKOB npoBonoku. [innHa coneHonaa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) atoro coneHoupa. (OK-5, OlMK-1)

2. B marHutHom none ¢ nHaykumeii B pasHomMepHo Bpalaetcs pamka u3 N BUTKOB nposonoku. MNnowanp pamku pasHa S,
yrnosasi CKOpPOCTb BpalleHns pasHa w. HanTn MmakcmmanbHyto 3.4.c. Ei,max (8 B) uHaykuun, BO3HMKAIOWYIO B 3TON
pamke. (OK-5, OlK-1)

3. Mo coneHonay ¢ 4ymucnom BuTkoB N TeyeT ToK |. MarHWTHbIN NOTOK Yepes NonepevyHoe ceveHme coneHonpa paseH @.
Hantn nigyktusHocTb L (B MkITH) atoro coneHonpa. (OK-5, OlK-1)

4. Cuna Toka B KaTywke NHOYKTUBHOCTW L paBHOMEpHO yBenuymeaeTtcs Ha Al 3a spemsa At. Haintn cpenHee 3HadveHune
3.4.c. camouHaykumm Es (8 MB). (OK-5, OlK-1)

5. B anekTpuyeckoin uenu ¢ MHOYKTUBHOCTLIO L cuna Toka nameHsetcs no 3akony I= 5t (A). Hantu a.4.c. caMonHOyKunm
Es (8 B). (OK-5, Ol1K-1)

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcsa cornacHo rpadomky. Haitu
nHaykTUBHOCTL Lenm L (B H). (OK-5, OIK-1)

7. HanpsaxeHHocTb marHnTHoro nons H= 100 A/M, niaykums B = 0,2Tn. HainTy nnOTHOCTb SHEPrumv MarHMTHOro nons (B
Dx/m3). (OK-5, OrK-1)

8. B nnockom Bo3aywHOM (€=1) KOHAEHCATOPE 3NEKTPUHECKOE CMeLLeHNe MeHsaeTcs no 3akoHy D=at . Haintu nnotHocTb
TOKa cmeweHuns jemew. (B A/m2). (OK-5, OlK-1)

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHAYKLIMSA MAarHUTHOMO NONs BHYTPW
coneHomga npu cune toka | pasHa B. HainTn nHgyktusHocTb L (B MITH) aToro coneHomgpa. (OK-5, OMNK-1)

10. ConeHounp NHOYKTUBHOCTbIO L conepxmT N BUTKOB MPOBONOKW. HaTn MarHUTHbIA NOTOK Yepe3 NonepeyHoe cevyeHne
coneHonga ® (B MkB6) npu 3apaHHoit cune Toka I. (OK-5, OlMK-1)

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochbl kK aKk3ameHy:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepno3uunmn nonei. (OK-5, OMNK-1)

2. MNoteHuman an. ctatudeckoro nong. Cea3b HANPSXEHHOCTW M NoTeHumana an. ctatmyeckoro nons. (OK-5, OlMK-1)
3.9nekTpuyeckunii aunonb. Pacyet an. nons gunons. (OK-5, OrK-1)

4. Cunosble nnHMK 3an. nong. NoTok BekTopa HanpsixeHHocTn an. nons. (OK-5, OrK-1)

5.Teopema OcTporpanckoro-laycca v ee NpMMeHEeHMe K BbIMNCNEHNIO HAMNPSXXEHHOCTU MOoMst OT 6ECKOHEYHOM
onHopoaHo3apsxeHHol nnockocTu. (OK-5, OMNK-1)

6. Teopema OcTporpanckoro-laycca 1 ee npUMeHeEHUE K BbIMUCNEHNIO HAMPSXEHHOCTU NOMS OT 6ECKOHEYHON HUTK.
(OK-5, OlK-1)

7.Teopema OcTtporpanckoro-laycca n ee NpMMEHEHUE K BbIYMCIIEHUIO HAMPSAXEHHOCTUN MONS METaNIMYECKO cdoepbl.
(OK-5, OlK-1)

8. On. none B auanekTpukax. lMonsapHble n HenonspHbIe Monekynbl. M. AUMNONb BO BHEWHEM OAHOPOAHOM 3. Mone.
(OK-5, OIK-1)

9. MNonsipmaauns oUaNeKTPrKOB: OpUEHTaLMoHHas 1 gedopmaumnoHHas. Bektop nonspusaunn. Cessb Mexay
NMOBEPXHOCTHOM MNIOTHOCTBIO CBA3aHHbIX 3apa40B 1 BekTopom nonspusauun. (OK-5, OMMK-1)

10. HanpsxxeHHOCTb 3. nons B ananekTpuke. Teopema [Maycca ong an. nons B auanektpuke. dunanektpuyeckas
NPOHNLLAEMOCTb 1 ee douaundeckunii cmbich. (OK-5, OMK-1)

11.MpoBogHvKK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 MOBEPXHOCTK).
(OK-5, OI1K-1)

12.CBA3b MeX Ay HaMNPSXXEHHOCTbIO 3. NOAS Y MOBEPXHOCTW NPOBOAHUKA M NMOBEPXHOCTHOWM NAOTHOCTLIO 3apsanos. (OK-5,
Or1K-1)

13. OnekTpoemMkocTb NpoBoaHMKOB. KoHaeHcaTopbl. CoeauHeHne koHaeHcatopos. (OK-5, OMK-1)

14.OHeprus an. Nnons. SHepPrmsa CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3apsanoB. (OK-5, OMNK-1)

15. DHeprusa an. nonsa. SHeprus 3apsxeHHoro nposogHuka. (OK-5, OMK-1)

16. MNoCTOAHHbIN 31. TOK, €r0 XapakTepucTkm n ycnosns cywectsosaHus. (OK-5, OMNK-1)

17. MNocTosHHbIN an. Tok. 3akoH Oma ans uenu. (OK-5, OMNK-1)

18. MNocTosHHbIV an. Tok. 3akoH Oma B andocbepeHumansHol dopme. (OK-5, OMMK-1)

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTanbHOe A0KasaTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.
(OK-5, OIK-1)

20. Knaccuyeckas Teopus aneKTponpoBoaHOCTM MeTannos. BeiBoa 3akoHoB OMa u BuaemaHna-®PpaHua na anekTpoHHOM
Teopun. (OK-5, OlNK-1)

21. TpyaHocTn Knaccuyeckown Teopumn nposogumocTtu. (OK-5, OMNK-1)

5.MarHunTtHoe none B Bakyyme. (OK-5, Ol1K-1)

22. MarHuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue ons pacHera MarHMTHOro Nnons NPsIMoro
Toka. (OK-5, OlK-1)

23. 3akoH Brno-Casapa-/lannaca u ero npumMmeHeHne Ang pacyera MarHMTHOroO Nons B LLEHTPE KPyroBoro Toka.
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24. MarHuTHOe none gemxyuwerocs 3apsga. (OK-5, OrNK-1)

25. 3akoH Amnepa. LleAcTBuEe MarHUTHOro Nons Ha asmxxyuwuiics 3apsag. (OK-5, OrK-1)

26. [1BnXeHne 3apsXeHHbIX YacTul B MarHutHom none. (OK-5, OlK-1)

27. YckopuTenu s3apsxkeHHbix yactuu,. LuknotpoH. (OK-5, OINK-1)

28. OdbgpekT Xonna. (OK-5, OrK-1)

29. 3aKOH NOMHOro ToKa Ans MarHuTHoro nons B Bakyyme. (OK-5, OlK-1)

30. MarHuTHOe none coneHomga u Topounga. (OK-5, OrK-1)

31. PaboTa no nepemelLeHmno NPOBOAHMKA 1 KOHTYpa ¢ TOKOM B MarHuTHoM none. (OK-5, OMK-1)
32. MarHuTHOe none B BewecTse. MarHMTHbIe MOMEHTbI aTOMOB 1 anekTpoHoB. (OK-5, OlK-1)
33. Iva n napa marHetnam. (OK-5, Or1K-1)

34. HamarHuyeHHocTb. MarHuTHoe none B Bewectse. (OK-5, OlK-1)

35. 3akoH nonHoro Toka ans marHutHoro nons B Bewectse. (OK-5, OlK-1)

36. deppomarHeTukuy, ux ceorictea 1 nx npmpoga. (OK-5, OrK-1)

37. OnekTpomarHuTHas uHaykums. Onbitel Papages. MNpasuno JleHua. (OK-5, OMK-1)

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHOYKLUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHMNS SHEPTUN.
(OK-5, Ol1K-1)

39. NinoykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums. (OK-5, OMK-1)

40. OHeprus marHutHoro nons. (OK-5, OMK-1)

41. Buxpesoe anektpudeckoe none. (OK-5, OlNK-1)

42. Tok cMmeleHns. (OK-5, OMNK-1)

43. YpaBHeHve Makcsenna un nx aHanua. (OK-5, OlK-1)

44. dnekTpuyeckuin konebatenbHblil KOHTYP. CBOOOAHBIE anekTpoMarHuTHble konebaHus. (OK-5, OMK-1)
45. DnekTpuyecknin konebaTenbHblil KOHTYP. CBOBOLHbIE 3aTyXatolme aNekTpoMarHnTHele konebaHus konebarus. (OK-5,
Or1K-1)

46. dnekTpuyecknin konebaTenbHblil KOHTYP. BbiHyXAeHHbIE anekTpoMarHuTHele konebanus. (OK-5, OMK-1)
47. CporicTBa anekTpoMarHnTHoix ceoicTts. (OK-5, OMNK-1)

48. OHeprus anekTpoMarHmTHbIX BonH. (OK-5, OMK-1)

49. NanyyeHwne anekTpuyeckoro gunons. (OK-5, OMNK-1)

50. Wkana anekTpomMarHutHbix BonH. (OK-5, OlMK-1)

51. PacnpocTtpaHeHue ceeTta Yyepea rpaHuuy asyx cpeg. (OK-5, OrK-1)

52.NHTepdepeHuns ceeta. (OK-5, Or1K-1)

53. KorepeHTHOCTb 1 MOHOXpoMaTnyHOCTb. (OK-5, Ol1K-1)

54. YcnoBue nHteptepeHUNoHHOro Mmakcmmyma 1 muHmmyma. (OK-5, OrnK-1)

55.NHTepdepeHLmns ceeTa. PacyeT nHTepdEPEHLNOHHON KapTuHbI OT ABYX NCTOYHMKOB. (OK-5, OINK-1)
56.NHTepdepeHuns ceeTa B TOHKUX nneHkax. (OK-5, OrK-1)

57. Ondppakums ceeta. MNpuHumn MNoireHca-Ppenens. (OK-5, OMNK-1)

58. Meton 30H ®peHens. (OK-5, OMNK-1)

59.Oundppakumsa PpeHens Ha kpyrnom oteepctuu. (OK-5, OMK-1)

60.dndopakuns ®peHens Ha kpyrnom gucke. (OK-5, OlK-1)

61.0ndpakung @payHrodepa Ha andgpakumoHHon pewetke. (OK-5, OlK-1)

62.dndpakums Ha npocTpaHCTBEHHOW peweTke. Popmyna Bynbha- Bparra (OK-5, OlNMK-1)
63.0ucnepcusa ceeta. dnekTpoHHas Teopusa gucnepcum ceeta. (OK-5, OrK-1)

64. Monapusaumsa ceeta. (OK-5, OlK-1)

65.CteneHb nonsapusaumm. (OK-5, OMNK-1)

66. 3akoH Mantoca. (OK-5, OlK-1)

67.[BolHoe nyvenpenomneHne. ickycteeHHas ontudeckas aHusorponus. (OK-5, OlMK-1)

68. TennoBoe n3ny4eHne n ero xapakrepucTnkn. 3akoH Kupxrogpa. (OK-5, OlK-1)

69.3akoH CtedbaHa-bonbumaHa. 3akoH cmeweHns BuHa. (OK-5, OrK-1)

70.I'mnotesa lMNMnanka. ®@opmyna Mnaxka. (OK-5, OrK-1)

71.PoToadphekT.3akoHbl poToadppekTa. (OK-5, OlMK-1)

72.YpaBHeHune DiiHwTelHa ans BHewHero dootoadodgoekta. (OK-5, OrK-1)

73. OnbiTbl Jlebenesa. LaeneHue ceeta. (OK-5, OMNK-1)

74.BonHoBoe 06bsicHeHne naeneHus ceeta. (OK-5, OMK-1)

75.KBaHTOBOE 06BsICHEHME OaBneHus ceeta. (OK-5, OMK-1)

76. 9dbpekt KomnToHa. (OK-5, OlK-1)

77.KopnyckynspHo-BONHOBOW Ayann3m CBOWNCTB BewwecTtea. Popmyna ne bporing. (OK-5, OlNK-1)
78.CooTHoweHne HeonpeaeneHHocTen. CnencTeus U3 COOTHOWeEHMI HeonpegeneHHocTen. (OK-5, OMK-1)
79.BonHoBas coyHkuUMsa 1 ee ctatuctudeckuii cmoicn. (OK-5, OMK-1)

80.061wee ypaBHeHue LpennHrepa. YpaeHeHue WpeanHrepa ons ctaumoHapHbix coctosiHui. (OK-5, OMK-1)
81. MNpuHUMN NpUYNHHOCTK B KBAHTOBOW MexaHuke. (OK-5, OTK-1)

82.CobopgHas yactuua. (OK-5, OMNK-1)
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83.Yactmua B ogHOMepHOW NpsiMOyronbHoW " noTeHumanbHon ame". (OK-5, OrK-1)

84.MpoxoxAeHne YacTumubl CKBO3b NOTeHUMaNnbHbI 6apbep. TyHHenbHbIR adogoekT. (OK-5, OMK-1)

85.KBaHTOBBI rapmMoHunyeckmin ocumnnsatop. (OK-5, OlK-1)

86. MoMeHT nmnynbca B kBaHTOBOW MexaHuke. (OK-5, OlK-1)

87.AT1om Bopnopogaa. KeaHtosbie yncna. (OK-5, OlMK-1)

88.0nbiT WTepHa u Mepnaxa. CnuH anekTpoHa. CnnHoBoe kBaHToBoe yncno. (OK-5, OMNK-1)

89.MprHUKUN HEPA3NNYMMOCTN TOXAECTBEHHbIX YacTuy. (OK-5, OMNK-1)

90.MpwHuun Maynu. PacnpeneneHne anekTpoHoB B atoMe no coctosaHnam. (OK-5, OMK-1)

91.CnekTpbl aTOMOB U Monekyn. KombuHaumoHHoe paccesHue ceeTa. (OK-5, OMNK-1)

92.BbiHyx AeHHOe n3nyyeHue. MpuHumn getansHoro pasHoBecus. ®@opmyna MNnaxka. (OK-5, OrK-1)

93.J1azepbl. (OK-5, OlK-1)

94.9nemeHTbl kKBaHTOBOW cTaTucTuku. (OK-5, OMK-1)

95. PacnpeneneHne anekTpoHOB NPOBOAMMOCTY B METAIE N0 3HEPrnsM npu abCcontoTHOM Hyne. dHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B MeTansne no aHepruam. (OK-5, OMK-1)
96. Teopwus TennoemkocTein diiHwTekHa, Jebas. (OK-5, OMNK-1)

97. OHepreTuyeckme 30HbI B Kpuctannax. PacnpegeneHne snekTpoHOB MO 3HepreTn4yeckmm 3oHaM. BaneHTHas 30Ha v
30Ha nposogumocTu. Metannbl, AnanekTpmku n nonynposogHukm. (OK-5, OMNK-1)

98. MonynposoaHvku. CobCTBEHHAS 1 NPUMECHAs NPOBOAMMOCTb NonynpoBoaHuKoB. (OK-5, OMK-1)

99. Paborta Bbixona. KoHTakTHast pasHocTb noteHumanos. (OK-5, OMK-1)

100. KOHTaKkT 31eKTPOHHOMO 1 AbIPOYHOro NOMYNPOBOAHNKOB (P-N Nepexon) 1 ero BOMbT - amnepHas xapakTepucTuka.
(OK-5, OI1K-1)

101. OcHoBHbIE cBOWCTBA 1 cTpoeHue agpa. (OK-5, OlK-1)

102. OHeprus ceasm saoep. (OK-5, ONK-1)

103. AnepHble cunbl. (OK-5, OMK-1)

104. PagnoaktmneHocTb. Buabl paanoaktmsHoro uanydexms. (OK-5, OlMK-1)

105.9nemeHTapHble Yactuupl. (OK-5, OMNK-1)

106. dyHaameHTanbHble B3anmogenctaus. (OK-5, OMNK-1)

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

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

[ng 3ayéra:

56 6annos un 6onee - "3a4yTeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "ynoBneTBoOpuTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBLHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OpMUPOBaHNSA KOMNETEeHLUN 6annos
CemecTp 3

TeKkyL i KOHTPOb

KoHTponbHas |KoHTponbHas paboTta NpoBOANTCS B Yackl ayauTopHoin paboTel. Obyyatowmecs
pabota nonyyatoT 3a4aHns Ans NPOBEepPKM YCBOEHWS NpoinaeHHoro Matepuana. PaboTa 1 5
BbINO/MIHAETCS B NMCbMEHHOM BULe U caaétcst npenoaasatento. OueHuBaoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKNE CMOCOOHOCTM, BNadeHmne
MeToLaMu, YMEeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a4aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatolmecs

paboThi MPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBalOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.
MucbmeHHoe  |OB6yvarowmecs NonyyatoT 3afaHne No OCBELLEHMIO ONpeaenéHHbIX TEoOPETUIECKNX
JomallHee BOMPOCOB MK peleHnio 3aaady. PaboTta BeINONHAETCS NMMCbMEHHO AoMa U 3 5
3afaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme

pa60Tb|, aHannTn4yeckune CI'IOCO6HOCTI/I, BnageHne Metonamn, yMeHmnsa n HaBblkKK,
HeobXoMMble AN BbIMONHEHUS 3a0aHWA.

A
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKyL i KOHTPONb

KoHTponbHaa [KoHTponbHas pabota NpoBOAMTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3aaHus Ans NpoBEepPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota 1 5
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBarTcs
BnafeHne maTepranom rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, YMEeHNs 1 HaBblKu, HEOOX0AMMbIE A1 BbINONHEHUS 3a4aHUi.

NabopatopHble (B ayantopun, ocHaWEHHON CoOTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbmeHHoe  |OByyarolwmecs nonyyaroT 3afaHne No OCBEWEHMIO ONpPenenéHHbIX TEOPETUHECKMX
nomalHee BOMPOCOB UKW pelueHmnto 3a8ad. PaboTta BbINONHAETCS NMMCbMEHHO AoMa U 3 5
3afaHve chaétcst npenonasartento. OLEHNBAIOTCS BNafeHe Matepumanom no Teme
paboTbl, aHaNUTNYECcKMe crnocobHOCTU, BNafeHne MeToAaMM1, YMEHNS N HaBbIKW,
HeobxoLMMble Ans BbIMOMHEHNS 3a4aHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3anaHumsl) no Bcem TemMam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA Npun
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKNX 3aAaHniA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoYNs) NpeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1IEKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensmMm 1 npenocTaBneHHbIx aoctynos HYM KdY;

- B Me4YaTHOM BUAeE - B (poHae 6ubnuotekn HabepexHouenHUHCKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyaioT y4ebHyio nutepatypy Ha aboHEMEHTE MO YMTaTeNbCKMM BrneTam B COOTBETCTBUM C MPaBuiamMm Nonb30BaHNs
616NNOTEKON.

ONeKTPOHHble N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00y4aIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKN NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MNepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucUMnavHel. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npasoobnagarensiMu anekTPOHHbIX U3AAHWIA U MPU N3MEHEHWN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHcKoro nHeTtutyTa (ounmnana) KoY.

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

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

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

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

"HALUMNOHAJBbHASA NNATPOPMA OTKPBITOIO OBPA30OBAHUA" - https://npoed.ru
HaunoHanbHbii OTkpbIThIl YHUBepcutet "MHTYUT" - hitps://intuit.ru/

Moptan "CoBpeMeHHas umgpoBas obpasosatenbHas cpena B PP" - https://online.edu.ru/
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumm BecTn KoHcnekTupoBaHue yyebHoro Mmatepuana. Obpalatb BHUIMAHUE Ha TEPMUHbI, (OOPMYNMPOBKM,
packpblBalolwme cogepXaHme TeX Un UHbIX SBNEHUIA N NPOLIECCOB, HAY4YHble BbIBOAbI U
npakTuyeckme pekoMeHaaumu. XenatenbHO 0CTaBUTb B paboymx KOHCHEKTax nossl, Ha KOTOPbIX
[enaTtb NOMETKM U3 PEKOMEHI0BAHHOM NTEPATypbl, LOMOMHAWNE MaTepUan NPoCcywWwaHHowm
nekumm, a Takxe noayepkmeatoLLe ocobyio BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX MONOXEHWIA.
3apasaTb NpenonaBaTenio YyTOYHSIOWME BONPOCHI C LIENbIO pa3pelleHns HEACHBIX MOMEHTOB.
B0O3MOXHO npoBefeHre NEKUMOHHbIX 3aHATUIA C NPUMEHEHNEM ANCTAHLMOHHBIX TEXHONOT A B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtesibHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTenbHbIX
TEXHONMOrniA 0byvatolmecst 3yyatoT TEOPETUHECKUIA NIEKLIMOHHBIA MaTepyan Ha cnenyrowmnx
nnatchopmax n pecypcax:

- B KomaHae "Microsoft Teams";

- B BupTtyansHoi ayautopun.

npakTtuyeckme | 1. Ha nepBom 3aHATMM CTyAeHTaM npeanaraeTcsa nurepatypa u MaTepuanbl B 31EKTPOHHOM BUAE Ons
3aHATUS rnocnenyrowero NpoBeaeHNs NPakTUYECKMX 3aHATHIA 1 caMOCTOSITENbHON paboTol.

2. Ha nocnenyowmx 3aHATMAX CTyOEHTBI pewaroTt 3a4a4m no npeacTaBieHHbIM TEMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam 6annamu.

4. CyMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHMNE NPaKTUYECKMX 3aHSATUNA,

cknapblBaeTcsl U3 6anno., BbICTaBEHHbIX 3a MNOCELWEHWEe 3aHSATUIA 1 aKTMBHOE y4acTue CTY4EHTOB B

NPOBEAEHNN 3aHATUIA.

5. Bo3MOXHO npoBeaeHne NpakTUYeCKnx 3aHATUIA C MPUMEHEHNEM OUCTAHLUMOHHbBIX TEXHOMOMMIA B

obyyeHun. B cnyvae npumMeHeHns B 06pasoBaTefibHOM NpoLecce ANCTaHUMOHHbIX 06pas3oBaTenbHbIX

TEXHonoruii obyyatowmecs BbINOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSATUIA HA cnedyrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BuptyansHoin ayautopum.

nabopatopHblie| 1. Ha nepBoM 3aHSTUM CTYAEHTbI pacnpenensitorcst B 6puranbl no 2-3 yenoseka Assl BbiNOSHEHUS
paboTbl nabopatopHbIx paboT, 1 M onpeaensieTcs nepeyeHb BbiNofHAeMbIX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnucka.

2. Mepen BbiNonHeHneM nabopaTopHoi paboTbl CTYAEHTbI JOMXHbI U3Yy4nTb METOANYECKUE yKa3aHu st

K Mony4yeHHbIM nabopaTtopHbiM paboTtam sl F[PaMOTHOIO WX BbIMOMHEHMS!

3. HenocpeacTeeHHO nepep BbinofHeHMeM nabopaTtopHoit paboTbl CTyAeHTbl MPOXOAST ONPOC MO

BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINONHEHUIO TabopaTopHO paboThl C MOCEayOWNM

[LOMYCKOM.

4. B cnyyae gonycka CTy4eHTbl, MCMONb3ysl METOANYEeCKMe yKasaHusl, AOMKHbI BbINOAHUTb

npencTasneHHyto nabopatopHyto paboTy 1 nokasaTtb npernoaaBaTesnto Nony4YeHHble

aKCMepUMeHTalbHbIE faHHbIe.

5. Cnegnytowwii aTan - HaNMcaHWe oT4eTa no AaHHoi nabopatopHoli paboTe.

6. B nanbHenweM gaHHbIn 0TY4ET NpeacTasmTb NpenonaBaTento v 3alnTuTb.

7. B 3aBMCMMOCTI OT 3HAHWIA CTyeHTa npenojasaTesib BoiICTaBnseT 6ann 3a faHHyto paborTy.

8. Bo3aMoxxHa 3awmTa nabopatopHblx paboT B pexume oOHNnarH nnm caada otyeta 6e3 3awmntbl Yepes

pasmelleHne Ha nnaTgoopme obyyeHns ¢ NPUMEHEHEM ANCTAHLUMOHHBIX TEXHONOMUiA B 0B6y4eHumn. B

cnyyae npumeHeHus B 06pasoBatefibHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOT Wi

obyyatowmecs BbIMONHSIOT 3aaHusl Ha CleayoWwmx nnatgopMax U pecypcax:

- B KoMaHae "Microsoft Teams";

- B BuptyanbHoit ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | HaunHaTb Hapo ¢ n3y4YeHns pekoMeHO0BaHHON nuTepatypbl. HE06X0AMMO MOMHUTL, YTO HA NEKLUK
TenbHas 0b6bI4HO paccMaTpMBaeTCsl He BECb MaTepuan, a ToNnbko ero YacTtb. OcTanbHas ero 4actb
pabota BOCHOJIHAETCS B MPOLIECCe caMoCcTosiTeNbHON paboThl. B cBsS3n ¢ aTuM paboTta ¢ pekoOMeHL0BaHHOA
nutepaTtypoit obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobxoanmMo o0bpaTuTb Ha copepXaHune
OCHOBHbIX MOMIOXEHWI 1 BbIBOLOB, 06 SICHEHNE SIBNEHUIA 1 (haKTOB, YSICHEHME NPaKTUYECKOro
MPWNOXEHUsI paccMaTprBaeMblx TEOPETUYECKMX BONPOCcoB. B npouecce aToii paboTbl CTyAEHT
LOMKEH CTPEMUTBCS NMOHSATH U 3ANOMHUTL OCHOBHLIE MOMOXEHUS paccMaTpuBaeMoro Matepuana,
NpUMepbl, MOSICHSIIOWME ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM Matepuane.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUIA NEKLIMOHHbI MaTepran Ha cnenylowmx nnatgpopmax u
pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoin ayautopum.

KOHTponbHaga | 1. BHuMartenbHo npoyntante ycnosue 3anadv 1 BbISCHUTE CMbICI TEPMUHOB U BbIPaXEHWIA B HEE
paboTa BXOOSLLWIX.

2. 3anuwunTe KpaTtko ycnoBue 3agadun, BBOAS ANS 3a4aHHbIX B YCNIOBUW BENNYUH U ANS ONpenensieMon

BENNYMHbI BYKBEHHblE 0603HAYEHNS.

3. BbipaauTb BCe YMCNOBbIE 3HAYEHMS 3a0aHHbIX B YCNOBUUN BENMYMH B eauHnuax CA.

4. Mo BO3MOXHOCTU, CAenanTe pUCYHOK, YHePTEX NN YCIIOBHYIO CXEMY, MOSCHAIOWMNE CYLIHOCTb

3ajayn.

5. MNpoeenmnTe aHann3 3agayuv, BCKPbIBAIOWMNIA ee PM3N4eCKnii CMbICA. YCTaHOBUTE, Kakne

donanyeckmne 3akoHbl U COOTHOWEHUSI MOTYT BblTb MCMOMb30BaHbI MPW PEeWeHn JaHHOM 3a4aqn.

6. Ha ocHOBaHMM Gon3m4ecknx 3aKkOHOB COCTaBbTe YPaBHEHNS, CBA3bIBaOWME prsnyeckue

BE/IMYMHbI, KOTOPbIE XapakTepuayoT paccMaTprBaeMOE B 3a4a4e SBNEHNnE.

7. PewnTe 3anmcaHHble ypaBHEHUS MATEMATUYECKN OTHOCMTENBHO NCKOMOWM BEIMYMHBI U NONYYNTE

oTBET B 06WeM BuIe.

9. MNoacTtaBbTe B hopMyny pelleHns B obliem Buae BMECTO ByKBEHHbIX 0603HA4YEHMW YCToBbIE

3Ha4YeHns BennynH B eamnHmuax CU n, nponssens BbIYMCNEHNS, NONYYUTE YNCNOBOW OTBET.

10. PewweHmne 3agayn conpoBoxaanTe KpaTtkumMm, HO NCHEPMbIBAIOWUMN MNOSCHEHNSMM.

11. B cny4ae npuMeHeHus B 06pas3oBaTebHOM NPoLecce ANCTAHLUMOHHbLIX 06pa3oBaTesibHbIX

TEXHONOrMIA BO3MOXHA cAayva KOHTPOSbHOW paboThl Yepes pasmelleHne Ha creayowmnx nnatgopmax

n pecypcax:

- B KomaHge "Microsoft Teams";

- B BuptyanbHon aygutopuu.

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

nomawHee | IlomawHee 3aaaHue BbINONHSETCS YepHUnamm, pa3bopynBbIM NOYEPKOM B OTAENBHOI WKONbHOM
3ajaHue TeTpaau. Ecnu noyepk Menkmii, HepasbopumBblil (HEMOHATHLIRA), TO CneayeT NUcaTh YEPTEXHbBIM

WpndTOM.

Ycnoeus 3agady B AOMalIHEM 3a4aHnmK NPUBOSATCS NONHOCTLIO. [Ns 3aMevyaHuin npenogasarens Ha

cTpaHuuax TeTpaam HyXHO ocTasnaTb nons. Kaxayo 3afady cnefyet Ha4nMHaTb C OTAENbHOro NncTa.

PelweHns 3anay 0OMXHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMbIBAIOLWMMY 06 BSACHEHNSAMU X043

peweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbINMONHATL B Cneayowen nocnenosaTeibHOCTHU:

1. BBecTn BykBeHHble 0603HAYEHNS OUINYECKUX BENNYMH, ECIIN 3TO HE CAE?NAHO B YCNOBUM 3a4au4u.

2. Coenatb (ecnv 310 HEO6X0AUMO) YEPTEX (SNEKTPUYHECKYHO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA

codepxaHue 3afadv 1 Xon peweHuns.

3. CchopmynmpoBath omanyeckme 3aKoHbl, Ha KOTOPbIX 6a3npyeTcs peleHne 3anaqu.

4. CocTaBMTb ypaBHEHMWE UKW CUCTEMY YPaBHEHUIA, pellas KOTOPYHO, MOXHO HaTh NCKOMbIE

BE/INYUHBDI.

5. PewwnTb ypaBHeHME B 06LWEM BULE M NONMYYNTb PACUETHYIO OOpMyny.

6. MNMpoBepuTb pa3amMepHOCTb NCKOMOIN BEIMYMHbBI NO PaCYETHON hopMyne N TeM caMbliM NOATBEPANTb

€€ NpaBuNbHOCTb.

7. MpownseecTu BoluUCNeHUS. NpeasaprTeNbHO HEOOX0AMMO NEPEBECTU BCE 3HAYEHUS 3a4aHHbIX

BENUYMH B cuctemMy eamHul CU, a 3aTem noacTaBmTb MX B PacHET?HYI0 POpMyny 1 BbINOMHWUTL

BblycneHus. Mpu peweHnn 3anad, Kak npasuno, 4OCTaTo4YHO TOYHOCTN B 2-3 3Havalme umdpbl.

CtyneHT 06513aH coaTbh Ha NPOBEPKY BbINOMHEHHOE M 3a4aHUE 3a [iBe HELENM [0 Hayana ceccuw.

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

TEXHONOrMM BO3MOXHA cAaya BbIMOMHEHHOr0 NUCbMEHHOro fOMallHero 3agaHns yepes pasmelleHne

Ha cnegyowmx nnaTpopmax u pecypcax:

- B koMaHae "Microsoft Teams";

- B BupTtyanbHon ayautopuu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. O3HaKOMMTbLCS C NEpPEeYHEM BOMPOCOB ANs 3a4eTa.

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

3. 3ayeT no or3unke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

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

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

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

5. BoaMoxHa cada 3a4eTa rno Tectam ¢ NprMeHeHEeM ANCTaHUMOHHBIX TEXHOMOMIA B 0ByYeHNM.

3K3aMeH 1. O3HaKoOMUTbCA C NepeyHeM BOMPOCOB A5 3K3ameHa.

2. BHumaTtenbHo npouuntaTb 1 OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekumii. Belyuntb
BCe oM3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. OKk3amMeH no ouanke NPOXoamT B MMCbMEHHOM hopMe 1 JOMXEH coaepXarb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW U TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW GDOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NONy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno Tectam C NPYMEHEHUEM ANCTaHLIMOHHbBIX TEXHONOMMA B 0By4eHUN B
komaHge "Microsoft Teams".

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst oNsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3aaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 15.03.04
"ABTOMaTN3auuns TEXHONOrMYECKNX NPoLEeccoB 1 NPON3BoOACTB"
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obuei couankm : yuebHoe nocobue : B 3 Tomax / U. B. Caeenbes. - 15-e nsg., crep. -
CankT-MNeTepbypr : NaHb, 2019. - Tom 1 : MexaHuka. MonekynsipHast gomauka. - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
-URL : https://e.lanbook.com/book/142380 (nata obpalieHus: 05.08.2020). - TEKCT : aNEKTPOHHbIMN.

2. CaBenbes W. B. Kypc obueit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-leTepbypr : laHb, [6. I.]. - ToM 2 : DnekTpu4ecTBo U MarHetnam. BonHbl. OnTuka. - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaieHus: 10.08.2020). - TekCT : 3NEeKTPOHHbINA.

3. CaBenbes W. B. Kypc obwelt counsnku : yiebHoe nocobue : B 3 Tomax / V. B. CaBenbes. - 13-e uag., ctep. -
CaHkT-leTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas dousnka. Pusnka tBepnoro Tena. dunsmka
aTOMHOro a4pa 1 anemMeHTapHbix 4acTuu. - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (nata obpatweHusi: 10.08.2020). - TEKCT : 3NEKTPOHHbIA.

4. BadpuH 0. B. dusnka : yuebHoe nocobve : B 2 yactax / . b. BacuH. - 2-e n3a., gon. - KasaHb: M3g-s80 MOuH PT,
2011.-4.2.-460 c.: un. - Mpun.: c. 432-444. - Pek. MO. - B nep. - bubnuorp.: c. 432. - MpenMm. ykas.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekCT : HENOCPEACTBEHHbINA. (96 9K3.)

5. BacouH 0. B. ®usuka : yuebHoe nocobue ons ctyn. MHxeHepHblx crneu./ . b. BaduH. - 2-e n3g., non. - KasaHb :
M3n-8o MOuH PT, 2010. - Y. 1. - 316 c. : un. - Mpwn.: ¢c. 300-307. - Pek. MO. - B nep. - bubnuorp.: c. 300. - MNpeam.
ykas.: c. 308-315. - ISBN 978-5-4233-0033-5. - TekcT : HenocpencTBeHHbIi (100 ak3.).

JononHuTtenbHas nuteparypa:

1. KanH K. B. Kypc obweit dpusmku: ydebHoe nocobue / K. b. KaHH. - Mockea : KYPC: HAL UH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpauweHus: 30.07.2020). - TekcT :
SNEKTPOHHBbIN.

2. Tpodpumora T.U. Kypc domanku: y4ebHoe nocobue anis MHXEHEePHO-TEXHUYECKMX crieumansHocTen By3os / T.U.
Tpodoumosa. - 10-e usga., nepepab. u pon. - EkatepuHbypr : ATI, 2016. - 560 c. : un. - (Bbicwee npodp. 06pasoBaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT : HenocpeacTBeHHbIN (35 ak3.).

3. MuHckuia A. A. dusnka : y4ebHuk / A. A. MuHckuia, . KO. Mpakosekuii ; non obw. pen. HO. W. Ouka, H. C. MNypbiweBoii.
- 4-e n3g., ucnp. - Mockea : ®OPYM : MIHOPA-M, 2021. - 560 c. - (CpenHee npogoeccroHansHoe obpasoBaHue). - ISBN
978-5-00091-739-8. - URL: https://znanium.com/catalog/product/1150311 (nata obpauwerus: 18.08.2020). - TekcT :
3NEKTPOHHBbIN.

4. Casenbes M. B. C60pHUK BONPOCOB 1 3amady no obuei gousnke : yiebHoe nocobue / . B. CaBenbes. - 9-e usg., cTep.
- CaHkT-MeTepbypr : MlaHb, 2019. - 292 c. - ISBN 978-5-8114-4714-5. - URL: https://e.lanbook.com/book/125441 (naTa
obpaweHns: 18.08.2020). - TEKCT : INEKTPOHHbIA.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnune noagrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 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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