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

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

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,;

- TeOpeTn4yeckne OCHOBbI, 3aKOHbl 1 MOOENu PUsnkn, NO3BONSOWNE pewartb 3afa4y No asTomaTusaumm
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 06p8.60TKI/I 3KCNnepuMeHTanbHbIX OaHHbIX U pewaTb TUNoBble 3a4a4un no
OCHOBHbIM pasnenam ou3nKun, UICNoNb3ya MeTodbl MaTeMaTn4eckoro aHannaa;

- NTPUMEHATDb cpmsmquKme Mo4enn K 3agadyam astoMaTtndaunm TeXHoNnorm4ecknx npoueccos 1 Nnpon3sonCcTB.

JonxeH Bnagetb:

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

- 9KCNePVMEHTaNbHbIMW HABbIKAMM NPAKTUYECKOr0 NCNONb30BaHNs OM3UYECKON M3MEPUTENBHOM annaparypsbl
NMPUMEHNTENBHO K 3aa4aM No aBToMaTM3aLmnm TEXHONOrMYECKUX MPOLLECCOB W NMPOW3BOLCTB, UCMOMb3Ys TEOPUID U
MeToabl OyHOAMEHTaNbHbIX HAYK, B TOM YMCne, oyHAaMEHTaNbHbIX Pa3aenos OU3NKu.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

- MPUMEHATb Pe3yNnbTaTbl OCBOEHUA ONCUNNTNHDI B I'IpO(*)eCCI/IOHaHbHOIZ neAaATeNIbHOCTW.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

LaHHaa oucumnnmHa (Mogynb) BkAtoYeHa B padgen "B1.6.08 ducuunanHbl (Mogynm)" 0CHOBHOWM NpodpecCcnoHanbHOM
obpaszoBartenbHoi nporpammel 15.03.04 "ABTOMaTN3aUNA TEXHONOMMYECKMX NPOLECCOB U MPOM3BOACTB ()" M OTHOCUTCS K
6a30Boi1 (0bLenpogeccrMoHanbHoi) YacTu.

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

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO

paboTy obyuatloLmxcs

CrpaHnua 3 13 24.
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

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

KoHTakTHas paboTa - 144 yaca(oB), B TOM yncne nekumm - 54 yaca(oB), npaktuieckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPOb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

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

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

Bugabl n yachbl
KOHTaKTHOM paboThbl,
Paspensl pucuUnInHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns CemecTp| (B yacax) pa6ora
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 1. du3nyeckme oCHOBBI
1. MEXAHNK 2 8 8 0 12
5 Tema 2. MexaHudeckmne konebaHus n 5 4 4 0 10
BOJTHbI
Tema 3. MonekynsapHas dusuka u
8. TepMoaMHaMuka 2 6 6 0 14
Tema 4. OnekTpocTaTvka u
4. 3N1eKTPUYEeCcKmnin ToK 8 8 8 6 20
5. [Tema 5. SnekTpoamHammka 3 8 8 6 20
Tema 6. OnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 3 4 4 6 20
Tema 7. BonHoBas 1 kBaHTOBas
7. onTHKa 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOA
8. MEXaHNK 3 4 4 0 20
Tema 9. ®usuka atoma 1 TBEPAOro
9. Tena 3 2 2 4 22
Tema 10. dusuka sopa un
10. 9NIEMEHTApPHbIX YacTuL 3 2 2 0 22
Utoro 54 54 36 180

4.2 CopepxaHue auCUUMINHLI (MOBYNSA)
Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OCHOBbI KWHEMATUKMN.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTc4éTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliarenbHoro agsuxeHus (yrnoesas
CKOpPOCTb, YrNOBOE YCKOPEHMWE, CBS3b MEX Y YrOBOW M IMHEAHON CKOPOCTAMU, paBHOMEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKM).

OCHOBbI AMHaAMUKN.

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

3aKoHbI COXpaHeHNst B MEXaHIKe.

MexaHun4yeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBsS3b MEX Iy CUMNOA 1 NoTeHUManbHoM
aHeprueli. OOHOPOOHOCTL BPeMeHW. 3aKoH COXpaHeHNs MOMHOM MexaHn4eckor aHeprun. OaHOPOOHOCTb
NpocTpaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHuka TBEpOOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LtenHepa.
OCHOBHOE ypaBHeHWS OMHaMWKK BpalaTtenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTPaHCTBa. 3akoH
COXpaHeHnst MOMeHTa uMnynbea.

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

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBusi U3 Hero: 3aaMefieHne BpeMeHm, cokpalleHne AfiHbl. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHn4yeckmne KonebaHusi U BOJHbI

MexaHunyeckune konebaHus.

CeoboAHble rapMoHuYeckue Heaatyxatowme konebaHmsi. CnoxeHve rapMoHmydeckmx konebaHuii. CBo6oaHble
3aryxawouine konedaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTrKN MexaHU4eckunx BoNH. YpaBHeHue beryuweli BonHbl. CTosiume BonHbl. BonHoBoe ypaBHeHue. MnoTHOCTb
aHepruwn. NMNOTHOCTb NOTOKA SHEPrUW.

Tema 3. MonekynsipHasa ¢pusuka n TepmoguHamMuka

MonekynsipHo-kuHeTn4eckas Teopust (MKT) naoeanbHoro rasa.

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

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHune monekyn no ckopoctam. yHkuna pacnpegeneHus Makcsenna. bapomeTtprnyeckas goopmyna.
PacnpeneneHne monekyn no sHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOANHAMUKM.

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

Tema 4. dnekTpocTaTvka U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

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

OneKkTpuy4eckoe none B BEWECTBE.

MonspHbie 1 HeMONSPHbLIE AN3NEKTPUKK, NX nonapu3aumns. NMonapunsaosaHHOCTb. Teopema [Maycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPIMS NEKTPMUYECKOro NOns.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa ans 04HOPOAHOrO U
HEeOAQHOPOAHOr0 Y4acTKOB B MHTErpanbHon 1 auddepeHumansHon goopmax. 3akoH [dxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne ToKM B XMIOKOCTSIX, rasax, B BaKyyme.

Tema 5. dnekTpoanHammuka

MarHuTHoe none B BakyyMme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH buo-Casapa-/lannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHune 3apsna B MarHUTHOM none.

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

MarHuTHOe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHosBbl Teopumn aneKTpoMarHMTHOro non4.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTerpanbHon u audepeHumnansHom
hopmax, nx gon3nYecknin CMbICH.

Tema 6. dnekTpoMarHUTHblie KoNebaHUs n BOJHbI

OneKkTpoMarHuTHele konebaHwsi.

Heszatyxatowme konebaHus. 3atyxatowme konebaHns. BoiHyXOeHHble anekTpuyeckne KonebaHusi. PesoHaHc Toka.
OneKkTpoMarHuTHble BOMHbI. ['eHepauns anekTpoMarHUTHbIX BOSIH. YpaBHEHME SNeKTPOMarHMTHbIX BOMH. ['padomyeckoe

|/|306pa>|<eHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANEKTPOMArHUTHbIX BOJTH. BonHosoe ypaBHEHME N
CKOPOCTb pacnpocCTpaHeHUs 3aNeKTPOMarHMTHbIX BOJTH. UWkana 3NIEKTPOMAarHUTHbIX BOJIH.

Tema 7. BonHoBasi 1 KBaHTOBasi ONTUKa

NHTepdepeHuns ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBUS MakCcmMyMa U MUHUMyMa nHTepapepeHumn. NHTepdpepeHuns ceeta ot
pasfnYHbIX 06 HEKTOB.

Ondppakums ceeta.

MpvHumn MoitreHca-PperHens. Metoa 30H PpeHens. dudpakuum PpeHens n GpayHrodepa oT pa3nnyHbiX 06 bEKTOB.
PaccesHue cserta.
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

I'Ionﬂpmsaum n gmucnepcua ceeta.

EcTecTBeHHbI 1 NONsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH bpiocTepa. [BoliHoe nydenpenomneHue. Jucnepcust
cBeTa. ANeKTPOHHas Teopns AMcnepcum ceeta.

Tennosoe nanyyeHume.

XapakTepucTtukm Tennosoro nanyderus. 3akoHbl Knpxrodpa, CtedpaHa-bonbumana, BuHa. T'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nMpomeTpums.

doToahdekT. dpdpekT KomntoHa. [lasneHuwe ceeta.

3akoHbl BHewWwHero gpotoadodoekTa. YpaBHeHue SiHwWTeliHa ans dotoadodoekTa. NpumeHeHms dpotoadodgoekTa. ekt
KomnTtoHa. Macca n umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OcCHOBbI KBaHTOBOW MeXaHUKWU
OCHOBHbIE NONOXEHNSA KBAHTOBOW MEXAHUKW.

Mmnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel MeliseHbepra. Obuwee ypasHeHue LLpeaunHrepa. BonHoBas
QoyHKUMSA. YCNoBUS, HaknaabiBaeMble Ha BONHOBYIO (PYHKUMIO. YCnoBmne HopMrMpoBku. CTaumoHapHoe ypaBHeHe
WpenunHrepa.

JLBrxeHne cBOBOLHOM YaCcTULLbl. DNEKTPOH B OOHOMEPHLIA NOTEHUMANBHOM SMe. TYHHENbHbIA 3¢0heKT, KBAHTOBbIN
ocuunnaTop.

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

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

Tema 10. ®du3uKa sppa N aNeMeHTapHbIX YacTul,

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

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, TakK 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT v
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HaNpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

Mopsanok opraHM3aumnn 1 ocyLecTBNeHNs obpas3oBaTeNbHOM AeATeNbHOCTH No 06pa3oBaTefibHbIM NMPOrPamMMam BbiCLIEro
obpasoBaHus - Nporpammam Hakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTBa obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKkTMBM3aUUM CaMOCTOSITENIbHON paboTbl CTYNEHTOB BbICIIMX Y4eOHbIX 3aBeaeHMn"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
denepanbHblin yHUBepcuteT"

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

JuncTtaHumoHHoe obpasoBaHue KPY. dunsmka. BonHoBasi n kBaHToBas ontuka. OCHOBbI KBAHTOBOM MexaHuku. Puanka
atoma v TBepaoro Tena. dusvka sapa n anemeHTapHbix Yyactuu. Astop SOP: WanxynnunHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTtaHumoHHoe obpasoBaHme KPY. dunsmka. Hactb 1. JIeKUMOHHBIF Kypc no aucumnnuHe "®dusmka". Hactb 1.
Mexanuka. MonekynapHas domauka n tTepmoguHammka. Astopbl SOP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTtaHumnoHHoe obpasoBaHne KPY. dusmka. yactb 2. dnekTpocTaTmka. NeKTpudeckunii Tok. dnektpoanmHamuka. ABTop
OO0P: KOHycos H.B., CtpawuHckunin H.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)
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6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
Tan
Ota KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNIUHBI
CemecTp 2
TeKyLLMI KOHTPOIIb
1. ®nsnyeckmne oCHOBbI MEXAHUKMN
1 Kgg;geolanaﬂ OK-5, OrK-1 2. MexaHun4eckune konebaHusl 1 BONHbI
P 3. MOﬂeKyﬂﬂpHaﬂ cpmsvma n TepMmogmnHamumka
lMnucbmeHHoe 1. dun3nyeckme OCHOBbI MEXAHWUKN
2 |oomawHee 3agaHue |OMNK-1, OK-5 2. MexaHuyeckmne konebaHns 1 BONHbI
3. MonekynsipHas pusmka n TepmoamHammka
1. dun3nyeckme OCHOBbI MEXAHWUKN
3 |TectuposaHue OK-5, Or1K-1 2. MexaHuyeckmne konebaHuns 1 BONHbI
3. MonekynsipHas pusmka v TepmoamHammka
3adver OK-5, OMnK-1
CemecTp 3
TeKyLLNI KOHTPO/Tb
4. dnekTpocTatuka n anekTpuYeckmin Tok
5. OnekTpoanHammka
6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
KoHTponbHas
1 pg6o$g a OriK-1, OK-5 7. BonHoBas v kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHMKU
9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEMEHTaPHbIX YacTul,
4. OnekTpocTatuka n aneKTprUYEeCcKmin ToK
5. OnekTpoanHammka
2 JlaGopatopHeie Or1K-1 6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
paboTbl - B
. BonHoBas v kBaHTOBas onTtuka
9. ®usmka atoma 1 TBepOoro Tena
4. dnekTpocTatuka n anekTpuyeckmin ToK
5. OnekTpoanHammka
lMncbMeHHoe 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
3 |oomawHee 3aganue |OMNK-1, OK-5 7. BonHoBas v KkBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHMKU
9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEMEHTaPHbIX YacTu,
Ok3zameH OK-5, OlK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nunyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHusA

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpoOns

OTnnyHO XopoLuo Y nosn. Heyan.

CemecTp 2

TeKyLl i KOHTPONb

KoHTponbHag ([MpaBunbHO BbiNonHeHb [[paBnnbHO BbiNOAHEHA (3a4aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHcTprpoBaH  (3agaHuia. MpwucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposBneHsbl owmnobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNeHbl CpefHNe  [cnocobHOCTM NMPVUMEHSTb 3HAHUS 1

KOHKPEeTHbIX 3aaHuni.

CNocobHOCTU
NPUMEHSATL 3HAHNSA ”
YMEHWS K BbINONHEHUNIO
KOHKPETHbIX 3a4aHUIA.

NPUMEHATb 3HAHUA U
YMEeHUA K BbINONTHEHUIO
KOHKPETHbIX 3aaHun.

YMEHNA K BbINOJIHEHUIO
KOHKPETHbIX 3afaHuin.
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npasunbHO. NpossneHa
npesocxogHas
TeopeTuyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€Hbl. Pesynbrar
nabopaTtopHoit paboTol
MOMHOCTbIO
COOTBETCTBYET €€
uensim.

B OCHOBHOM MpPaBUSIbHO.
[MposBneHa xopowas
TeopeTuyeckas
NoAroToBKa.
HeobxoanMble HaBbIKA
N YMEHNSI B OCHOBHOM
OCBO€HbI. PesynbTat
nabopaTopHoit paboTol
B OCHOBHOM
COOTBETCTBYET €€
uensm.

NCNonb30BaHbI
npasunbHO. [NpossneHa
yoOBNeTBOpMTENbHASA
TeopeTtuyeckas
noaroToBka.
Heobxoanmble HaBbIKM
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopatopHoiit paboTbl
4acTUYHO
COOTBETCTBYET €€
uensm.

HenpaBWibHO.
[MposBneHa
HeyOoBNeTBOPUTENbHAS
TeopeTnyeckas
noaroToBka.
HeobxoanMble HaBbIKK
N YMEHWUSI HE OCBOEHDI.
PesynbTar
nabopaTopHoit paboTol
He COOTBETCTBYeT €€
Lensm.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
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
MposiBneHs.l 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 NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auteHo He 3auteHo
3auer Ob6yuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeENbHbIE
y4ebHO-nporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeumnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
Ccnpaswnscs C BbINOMHEHWEM 3a0aHNA, npeaycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccrmoHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
LNCLUMMNINHE.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpupoBaH  [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOLbI YACTUYHO METOibl UCMONb30BaHbI 2
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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

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

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

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

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

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

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

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

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

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3

O©Ooo~NOOOThWN =

. Kunematuka matepumanbHoii Todku (OK-5, OlK-1)
. OnHamuka matepuansbHoi Todkn (OK-5, OlK-1)

. MexaHnyeckas pabota n sHeprusa (OK-5, OMNK-1)
. MexaHwuka 1Beproro tena (OK-5, OlK-1)

. Penatusuctckas mexaHuka (OK-5, OlK-1)

. MKT ngeanbHoro rasa (OK-5, OlNK-1)
. f1BneHus nepeHoca (OK-5, OlK-1)

. OcHosbl TepmoguHamukn (OK-5, Or1K-1)

. MexaHunueckue konebaHus (OK-5, OMK-1)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CrpaHnua 9 n3 24.

o



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

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

Mpumepbl 3a8aHWiA:

3apgaya 1. Ban B BuAe CnOWHOro LunmHapa maccori mi=10 Kr HacaxeH Ha ropu3oHTanbHy ocb. Ha umnuHap HamoTtaH
WHYp, K cCBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmm yckopeHuem a byaeT onyckatbcs rmps,
ecnu ee NpeaocTaBnTb camoit cebe?

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

3apgaya 3. PakeTa yctaHOBNEHa Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMANbHON CKOPOCTM V1, COOBLEHHOW pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSHUE, PaBHOE
panuvycy 3emnu (R=6,37*10"6 m)? Crnamu, KpOMe CUJibl FPaBUTALNOHHOIO B3aUMOLENCTBMSA pakeTbl U 3emnu,
npeHebpeyb.

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

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

3apava 6. Koneco paguycom 30 cm BpawaeTcs COrnacHo ypasHeHuto ¢ = 5-2t+0,2t2. Hantn nonHoe yckopeHue To4ek Ha
obone koneca (B M/cC2) B MOMEHT BPeMeHU t = 4C OT Havana oTcyeTa BPEMEHN.

3apaya 7. [NoTeHunanbHas aHeprus rpaBMTaLMOHHOrO B3aUMOAENCTBMS ABYX OAMHAKOBbLIX MaTtepmanbHbIX TOYEK,
Haxo4aWKMXCs Ha paccTosHum 20 M gpyr oT apyra, pasHa 6,67 MkIX. HYeMy paBHa mMacca Kaxaow U3 HuX (B T).

3apnaya 8. ToHkuiA cTepXeHb AnuHon 5¢M, maccoi 120r BpaluaeTcs BOKPYr OCK, MPOXOAALWEA Yepes LIEHTP Mace 1
nepneHanKynsapHon ctep>xHio. CyMMapHbIi MOMEHT BHELHUX Cun paBeH YucneHHo 0,001Hm. Haiitu yrnoBoe yckopeHue
CTepXHs (pan/c2).

3apaya 9. CKopoCTb pensTMBMCTCKOM YacTumubl nameHunack ot V1=0,4c no V2=0,6¢ (rae c - ckopocTb ceeta). Bo
CKONMbKO pas ysenuuuncs eé umnynosc? OTBET OKPYrAvMTb A0 ABYX LMMp nocne 3ansTow.

3apaya 10. Aot maccoi m = 28 r Harpenu Ha 20 rpanycos, coobwwms emy 415,5 [1x Tenna. Yemy paBHa ero MonsipHas
TennoemkocTb (B Ox/(Monb*K)).

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 1,2, 3

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C OT Ha4ana asmxeHusi coseplwmno 100 obopoToB. HaliTu yrnoBoe yckopeHue
Tena (B pan/c2). (OK-5, Or1K-1)

2. Teno 6polweHo ¢ NoBepxHOCTU 3eMnu co ckopocTbio 30 M/c noa yriom 60 rpafycos K ropusoHTy. OnpenenvTe panuyc
KPVBW3HbI €r0 TpaekTopun B BepxHeit Touke. ConpoTueneHnem Bo3ayxa npeHebpeus, g = 10 m/c2. (OK-5, OMNK-1)

3. Kakyto paboty Heobxoamnmo coBeplwmnTb (B MIX), 4To6bl cxXaTyto Ha X1= 3 CM Npy>XUHY ¢ KO3PULMEHTOM XECTKOCTM
k=200 H/m cxaTtb go X2= 4 cm. (OK-5, OlK-1)

4. CnnowHom uMAnHApP Maccom 5 kr n paguycom 6 cM katutcs 6e3 NPockanb3biBAHUS MO FOPU30HTANIbHO NOBEPXHOCTY
€0 ckopocTbio V = 4 m/c. HailTu OTHOWEHME ero NOMHON KMHETUYECKOW SHEePrnn K KUHETUYECKOWN SHEPrMN BpaLLEHNS.
(OK-5, Ol1K-1)

5. OnekTpoH aBmxetcs co ckopocTbio V =0,7¢ (c- ckopocTb cBeTa). Haintun penatneBncTckmin MMMynbC anekTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-5, OlK-1)

6. 7 Moneii rasa paclwmpsitotcst usotepmuyeckmn ot obvema V1 = 2 n go obbema V2 = 5,4 n. Halit npmpocT sHTponuu
cuctemsl (B Ox/K). (OK-5, OINK-1)

7. B 3akpbiToM cocyne HaxoomTca 20 r a3oTa u 32 r kucnopoga. Paccumtatb n3amMeHeHne BHYTPEHHEN

sHeprun AU npu oxnaxgeHun cmecu rasos Ha AT = 28 K. (OK-5, OlMK-1)

8. Haiit cpenHtoto onnHy ceobonHoro npobera (B M) monekyn aszota npu P=1,05x105Ma n T=300K. (OK-5, OlK-1)

9. WcTouHmk konebaHuii ¢ nepuonom 0,004 ¢ Bbi3bIBaET B BOAE 3BYKOBYHO BOMHY C ANMHOR BOMHbI 5,74 M. HaliTn ckopocTb
3Byka B Bofe (B m/c). (OK-5, OIK-1)

10. YpaBHeHWe Nnockoi BonHbl B cpene 6e3 3atyxaHns nMmeet Bug: §(x, t)=5cos(471t - 2x) (cm). HaiiTv 4yacToTy BOMHbI (B
Mu). (OK-5, Or1K-1)

3. TectupoBaHue

Tembl 1, 2, 3

1. MonoxeHne maTepuanbHON TOYKM B 4EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHMe TpaekTopun Tena B umeeT Bna?.

BAPVAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwmanbHas To4ka ABMXETCS Mo OKpPYyXHocTn pagmyca R= 800 cm ¢ BospacTatowei ckopocTbio V= 2t M/c MNonHoe
YCKOPEHUe TO4YKM Yepesd 2 CeKyHObl OT Hayana OBUXEHMS YNCIIEHHO PaBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca SCM UMeET yrioBoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢c-2 5) 25¢-2
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4. Imnynbc Tena maccoi 50. kr, neTsawero co CKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPUNAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepunanbHas Touka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXXHOCTK paanyca R= 16 cM ¢ Bo3pacTaloLlent CKOPOCTbio
V= 2t M/c HopmanbHas coctaBnsiowas cunbl LeACTBYIOWEN Ha TeNo Yeped 3.CekyHObl OT Havana ABUXEHUS YACTEHHO
paBHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnun koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HakNOHHOW NnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET cuna TpeHns pasHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTtbl LeHTpa Macc CUCTeMbI YacTul ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306paxkeHHOo Ha pPUCYyHKe PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. imeeM Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nmetot
OOWHAKOBYIO NOTEHLMANbHYO SHEPru?

BAPVAHTbHI OTBETOB: 1)@3 n €2 2) €3 n €1 3)93 1 €4 4) Bce 5)@11n 2

9. Ecnun noTeHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO Benn4nHa Cuibl TSXECTH,
OencTaytollern Ha Teno pasHa?

BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr CBoew ocu. Ecnu cyMmapHbIi MOMEHT BHELIHMX CUN PaBeH
4yMcneHHo 2 HM ,T0 yrnoBoe yCKopeHve Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. [1Ba ManeHbkmx wapa maccamm m1 =5 r n m2= 55 r 3akpenneHbl HA TOHKOM HEBECO-

MOM CTepXHe OanmHon 40 cM. MOMEHT nHepuumn cuctembl oTHocUTeNbHO ocn OO’ paBeH?

BAPVAHTbI OTBETOB: 1)36x10-4 krmM2 2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblit umnmHap maccoi 10 kr 1 paamycoM 5¢m katutces 6e3 npockanb3biBaHUS MO FOPU30HTaNIbHOM MOBEPXHOCTU CO
CKOpOCTbto 2 M/C. OTHOWEHNE €ro KNHETUYECKON SHEPTK

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KNHETUYECKON SHEPrimn BpalLeHUsl paBHO?.

BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnu yactuua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopamHata 4actuupbl ), TO
BENUYMHA aMNANTyabl YCKOPEHNS YacTuupbl paBHa?

BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha pucyHke Bbllwe nNpencTaBneH rpadpvk 3atyxatowmx konebanui. Mepron konebaHuii paseH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnu koopavHata Yactuusl Mmaccoi 200r co BpeMeHeM n3MeHsieTcs no 3akoHy X=5,4e 0,2t cos(10 t + 1/6) (cM), TO
[oBPOTHOCTbL cucTeMbl Bnm3ka K?

BAPVAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnu teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLLEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacroTta konebaHuii cucTemMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 Ty 5) 4,78 'y

17. Ecnm nctoyHuk konebaHuii ¢ nepnonom 0.005 ¢ Bbi3biBaeT B BOAE 3BYKOBYIO BOSIHY C AIMHON BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 M/c 4) 1575 m/c 5) 1435 m/c

18. Ecnun yactoTa konebaHuii pasHa 100 My, To ¢ha3oBasi CKOPOCTb BONHbI 61n3ka k?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHWe nNnockoi BonHbI B cpee 6e3 3atyxaHns UMeeT BUL!

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. ®oToHHAs pakeTa ABUXETCS OTHOCUTENBHO 3EMIIM CO CKOPOCTbLIO YncneHHo paBHo 0.5C . Xon BpeMeHn B pakeTe ¢
TOYKM 3peHust 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

BAPVAHTbBI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonspHas Macca BelecTtsa pasHa??

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPeLCTaBNEHHBIMU B NPUNOXEHNN doparMeHTamu Tabnuubl MeHaeneesa onpenennTb Maccy atomMa
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1ns1.2 monen noeanbHOro rasa cornacHo rpadrky, NpeacTaBneHHOMYy Ha PUCYHKE, NpsIMoi €3. COOTBETCTBYET
naBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 Na

24. Mpu HopManbHbIX ycnosusix 3 Mons O2 3aHUMatoT 06 beM PaBHbIA?.

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NiameHeHne Temnepatypbl Ha 50K raza renus maccoi 4r n3MeHsIeT ero BHYTPEHHIOK SHEPIruio Ha... (rad cumTatb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 1x 2) 2077,5 Ix 3)12 46,5 1 4)1038,75 Ox 5) 623,25 IOx
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26. Ecnn 2 mons CO2 paclvpsiiotes B 2,7 pasa npu NocTosiHHOM Temnepatype T=?300 K, To paboTta pacwupeHuns rasa
paBsHa..

BAPVAHTbI OTBETOB: 1)2493 Ix 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnu monspHas TennoeMkocTb asoTa pasHa 20.775 Ix/monbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 kOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnu cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHsa onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3doheKTUBHbIA
ounametp monekynbl 0,35 HM).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, 70 NprpoOCT 3HTpONUM
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 0x/K 5) 74,79 Ox/K

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNepemeweHune. CkopocTb. CKOpPOCTb B AekapToBow cucteme koopamHar. (OlMK-1)

2. CkopocTtb. CkopocTb B nonsipHoi cucteme koopamHar. (OrK-1)

3. Ckopoctb. CpenHsas ckopocTb. MponaeHHbin nyts. (ONNMK-1)

4. YckopeHue. YckopeHve B gekapToBoi cucteme koopauHat. (OlMK-1)

5. YckopeHue. YckopeHune B cucTemMe KoopamHaT, CBA3aHHOM ¢ ABuxyliencs todkon. (OrK-1)

6. Yron nosoporta. Yrnoeasi ckopocTtb. CBA3b NMMHENHOW 1 YrnoBol ckopocTu. YrnoBoe yckopeHue. (OlMK-1)

7. OnHammka matepuanbHoi To4kKn. 3akoHbl HbtoToHa. (Ol1K-1)

8. dunHamuka tBepgoro Tena. LleHtp macc. 3akoH aBuxeHns ueHtpa macc. (OrNK-1)

9. Pabota B MexaHuke. (OlK-1)

10. KnHeTtnyeckas n noteHumanbHas aHeprum. (OlMK-1)

11. OCHOBHOE ypaBHEHNE OMHAMVKX BPaLATENbHOrO ABMXEHMS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
(OMK-1)

12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpalaTENbHOro ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN OCK.
(OMNK-1)

13. MOMEHT Cusbl, MOMEHT UMMYNbCa, MOMEHT MHepumun. KuHeTtnyeckas aHeprus spawatowerocs tena. (OlNK-1)
14. 3aKkoHbl COXpaHeHns (MMnynbeca, aHeprum, MmomeHTa umnynsca). (OrNK-1)

15. MNMpeobpasosaHus koopauHat Fanunes. MpuHumn oTHocutenbHocTu Manunes (OMK-1)

16. MocTynatbl DHWTElHA. MNpeobpazoBaHus koopauHart JlopeHua. (OlMK-1)

17. IInnHa n NpoMexyToK BPEMEHN B penatuBucTckon mexaHuke. (OMNK-1)

18. lNoHATME OQHOBPEMEHHOCTU B PENATMBUCTCKON MexaHuke. (OlK-1)

19. PenatmeumcTtckuin 3akoH cnoxeHns ckopocteii. (ONK-1)

20. OcHoBbl pensaTnBncTckon auHammkm. (OMNK-1)

21. B3aumMocBs3b Macchl 1 aHEprumn B penstneBmcTckon mexaHuke. (ONK-1)

22. CeobogHble rapmMoHuyeckue konebarus. (OMNK-1)

23. 3aTyxatowue MexaHumyeckme konebaHus. (OrK-1)

24. BblHyX1eHHble MexaHudeckne konebaHms. (OMNK-1)

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

26.YpaBHeHune BonHbl. (OlNK-1)

27.®Pa3zoBas ckopocTb BonHbI. (OlMK-1)

28. OHeprug BonHbl. Ctosume BonHbl. (OMNK-1)

29. Ctatuctuyeckumin u TepmoanHaMmnyeckuin metoabl nccneposanms. (OrK-1)

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYecKor Teopum (Bbisog). (OlNK-1)

31.CpenHekBanpaTnyHas ckopocTb. Puamnyeckuii cMbicn TepmoanHammnyeckon temnepatypbl. (OMNK-1)
32.4ucno creneHeit cBoboabl Monekyn. 3aKoH paBHOMEPHOIO pacrnpeaeneHns aHeprum no Yucnam cteneHel ceobonbl
monekyn. (Ol1K-1)

33. 3akoH pacnpegneneHus Monekyn no ckopoctam (pacnpeneneHve Makceenna). (OlNK-1)

34. PacnpeneneHne Bonbumana. Bapometpuyeckas goopmyna. (OMNK-1)

35. BHyTpeHHsist aHeprusi. Tennota n paboTa B TepmoamHamuke. (OMNK-1)

36. [NepBoe Ha4ano TepMOANHaMUMKM 1 ero MpUMEHeHNe K nsoxopuyeckomy npoueccy. (OlK-1)

37. NepBoe Havano TeEPMOLMHAMIKKU 1 €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
YHUBepcanbHoi ra3osoi noctosaHHoii. (OMNK-1)

38. lNepBoe Ha4yano TeEPMOANHAMUKKM 1 €ro MPUMEHEHNE K n3oTepmmnyeckomy npoueccy. (OrK-1)

39. MNepBoe Havyano TepMoaMHAMUKU 1 ero NpUMeHeHne kK agnabatunyeckomy npoueccy. (OMK-1)

40. OdphekTnBHbLIN frnameTtp. CpenHsas annHa csobogHoro npobera monekyn. Bpemsi penakcaumn. (OMNK-1)
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41. SBneHune ondpdpysun. 3akoH Puka. (OlK-1)

42. SlBneHune TennonpoBogHocTM. 3akoH Pypbe. (OlK-1)

43. SIBneHune BHyTpeHHero TpeHms. (OlK-1)

44. Kpyroeble npouecchbl. K.IM. L. Tennosoi n xonoannbHon mawwuHbl. (OMNK-1)
45. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBog). (OlNMK-1)

46. MNepeas n BTOpas Teopema KapHo. TepmMoauHammyeckas wkana temneparyp. (OlMK-1)
47. lNMpueeneHHas Tennota. YpasHeHne Knaysnyca. (OK-5)

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

49. DHTponus ngeansHoro rasa. (OK-5)

50. Bropoe Havano tepmoauHammkm. (OK-5)

51. Ctatuctnyecknii cMbicn BTOPOro Havana tepmoamHammki. (OK-5)
52. YpasHeHue BaH-gep-Baanbca. MNonpaekn BaH-gep-Baanbca. (OK-5)
Cemectp 3

Tekywuin KOHTpONb

1. KoHTponbHas pabora

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

Tembl:

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

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

. MpoBogHukn. KonpeHcatopsbl. (OK-5, ONMK-1)

. OHeprus 3apsxeHHblx cuctem. (OK-5, OrK-1)

. OnekTpuyeckuii Tok. (OK-5, OMNK-1)

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

. MaruuTHoe none B BewecTtse. (OK-5, OlK-1)

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

. OnekTpomarHutHeole konebanms. (OK-5, OrK-1)

10. SnekTpomarHnTHble BonHbl. (OK-5, OlK-1)

11. NHtepdepeHums ceeta. (OK-5, ONK-1)

12. Oudppakuus ceeta. (OK-5, OlK-1)

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

14. ®oTOHbI. (OK-5, OlNK-1)

15. Tennosoe nanydenne. (OK-5, ONMK-1)

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

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

18. BonHoBble cBoricTBa yactumy,. (OK-5, OINK-1)

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

20. Appo atoma. (OK-5, Ol1K-1)

Mpumepbl 3a8aHWiA:

3apnadya 1. Tpu oamHakoBbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BepWUHaM PaBHOCTOPOHHEroO

TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTo6bl cuna npuTsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AUMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIUNXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO HaOO COBEPLWNTb, 4TOOLI CONM3NTL 3apsaabl 00 PAcCTOsHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodedHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaxoaswWwencs Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3aps.a0s..

3apava 4. lNoteHuuomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCcTouHuKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHue r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTneneHnem Re=500 Ow,
COEJIMHEHHOTO NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHBIM KOHTAKTOM C CEPeanHoi 0B6MOTKU
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NpY OTKIIOYEHHOM
BONbTMETPE?

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

3agaya 6. Ha ToncTyio CTEKNAHHYIO MNaCTUHKY, NOKPbITYIO 04EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblil My40K MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTeve uHtepdepeHumnmn. Onpenenntb TONWMHY d NNEHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesnbHbli Ny4ok CBETa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPaNbHOrO MakCrMMyMa B AMOPaKLMOHHOW KapTUHe, NPOoeLnpyemMon ¢
MOMOLLbIO NINH3bI, HAXOAAWENCa HeENOCPEeACTBEHHO 32 LWeNblo, Ha 3KpaH, OTCTOAWMIA OT NMMH3bl HA paccTosAHUN L=1 Mm.
3apaya 8. CteneHb nonspusaumm P yacTuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaeTcs
MaKCMMasibHas MHTEHCUBHOCTb CBETA, MPOMNYCKAeEMOro Yepes aHannaartop, 0T MUHUMaNbHON?
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3agada 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a spems t=5 MUH nanyyaertcs sHeprms
W=83 Ix. Onpenenntb KO3(OPNLNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3agaya 10. [1Ba UCTOYHUKA M3NY4atOT CBET C ANUHON BOMHbLI 375HM 1 750 HM. HaliTh OTHOWEHWE MMNyNbCOB (DOTOHOB,
N3ny4yaembix NepBbIM N BTOPbIM NCTOYHMKOM.

2. NTabopatopHble paboTbl

Tembl 4,5,6,7,9

NabopatopHas pabota 1. iaydeHune paboTbl anekTpoHHoOro ocuunnorpadga. (OK-5, OrnkK-1)

NabopaTopHas paboTa 2. Nposepka 3akoHa OMa 1 n3aMepeHve yaenbHoro conpoTmeneHus. (OK-5, OMK-1)
NabopatopHas paboTa 3. Nay4eHune pacnpeneneHms MarHMTHOro nons BAonb ocu coneHonga. (OK-5, OMNK-1)
Na6opatopHas paboTta 4. OnpeneneHne ropusoHTaNbHON COCTaBNAoWER MarHUTHOM UHOYKLMK
marHuTHoro nons 3emnu. (OK-5, OrK-1)

NabopatopHas paboTta 5. MiaydeHue 3atyxatowmx konebaHuin. (OK-5, OIMK-1)

Na6opatopHas paboTa 6. M3ydeHune penakcaumoHHbix konebaHuii. (OK-5, OMK-1)

NabopatopHas pabota 7. NayveHne andopakuum ceeta. (OK-5, OrMK-1)

NabopatopHas paboTa 8. M3ay4eHune 3akoHoB Tennosoro nsnyvexms. (OK-5, OMNK-1)

NabopatopHas paboTta 9. N3yyeHue aBneHns dpotoadpdekta. (OK-5, OMK-1)

Na6nopatopHas pabota 10. CnekTp atoma Bogopoaa. (OK-5, OIMK-1)

NabopatopHas pabota 11. O3HakomneHme ¢ paboToli razosoro nasepa. (OK-5, OMNK-1)

3. NMucbmeHHOe pomallHee 3apaHve

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

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

2. Teno 6poLweHo ¢ NoBepxHOCTU 3eMnu co ckopocTbio 30 M/c nog yriom 60 rpalycoB K ropusoHTy. OnpegenvTe panuyc
KPVBW3HbI €r0 TPaekTopun B BepxHeit Touke. ConpoTueneHnem Bo3ayxa npeHebpeus, g = 10 m/c2. (OK-5, OMNK-1)

3. Kakyto paboty Heobxoammo coBeplwmnTb (B MIX), 4To6bl cxaTyto Ha X1= 3 CM Npy>XUHY ¢ KO3GPULMEHTOM XECTKOCTM
k=200 H/m cxaTtb go X2= 4 cm. (OK-5, OlK-1)

4. CnnowHom unnnHap Macco 5 kr n paguycom 6 cM katutcs 6e3 NpPockanb3biBaHUS MO FOPU30HTANIbHO NOBEPXHOCTM
€O ckopocTbio V = 4 m/c. HaiiTu OTHOWEHME ero NOMHON KMHETNYECKOW SHEePrnn K KUNHETUYECKON SHEPTMN BPaLLEHNS.
(OK-5, OIK-1)

5. OnekTpoH aBmxetcs co ckopocTbio V =0,7¢ (c- cKkopocTb cBeTa). Haintu penaTneBncTCKmin MMMynbC 31eKTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-5, OlK-1)

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

7. B 3akpbiToM cocyne HaxoamTca 20 r as3oTa u 32 r kucnopoga. Paccumtatb n3aMeHeHne BHYTPEHHEN

sHeprun AU npu oxnaxgeHun cmecu rasos Ha AT = 28 K. (OK-5, OlMK-1)

8. Haiitn cpenHtoto onnHy ceobonHoro npobera (B M) monekyn aszota npu P=1,05x105Ma n T=300K. (OK-5, OINK-1)

9. NctouHuk konebaHuii ¢ nepuonom 0,004 ¢ Bbi3bIBaET B BOAE 3BYKOBYHO BOMHY C ANMHON BOMHbI 5,74 M. HaliTn ckopocTb
3Byka B Bofe (B m/c). (OK-5, OIK-1)

10. YpaBHeHne niockoi BofHbl B cpeae 6e3 3atyxaHust umeeT Bua: &(x, t)=5cos(471t - 2x) (cm). Hainti YacToTy BONHbI (B
Mu). (OK-5, Or1K-1)

OkK3ameH

Bonpochbl k ak3ameHy:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepno3uunm nonen. (OK-5, OMNK-1)

2. MNoteHuman an. ctatudeckoro nong. Cea3b HANPSXEHHOCTW M NoTeHumnana an. ctatmyeckoro nons. (OK-5, OlMK-1)
3.9nekTpuyeckuin gunonb. Pacyet an. nong gunons. (OK-5, OIK-1)

4. Cvnosble nuHWUK an. nons. NoTok BekTopa HanpsaXxeHHocTn an. nong. (OK-5, OMNK-1)

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOoMst OT 6ECKOHEYHOM
ogHopogHo3apsixeHHow nnockocTn. (OK-5, OMK-1)

6. Teopema OcTporpanckoro-laycca v ee NpUMEHEHUE K BbIMUCNEHNIO HAMPSAXEHHOCTU NONS OT 6ECKOHEYHON HUTK.
(OK-5, OlK-1)

7.Teopema OcTtporpanckoro-l'aycca n ee npMMeEHeEHUe K BbIYMCIEHUIO HAMPSAXEHHOCTU MONS METaNIMYECKO cdoepbl.
(OK-5, OlK-1)

8. On. none B ananekTpukax. lMonsapHble n HenonspHbIe Monekynbl. M. AUMNONAb BO BHEWHEM OAHOPOAHOM 3. Mone.
(OK-5, OlK-1)

9. MNonsipm3auns OUaNeKTPMKOB: OPUEHTaLMoOHHas u gedopmMaumnoHHas. Bektop nonspusauunn. Cessb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3aHHbIX 3apa4oB 1 BekTopom nonspusauun. (OK-5, OMMK-1)

10. HanpsxxeHHOCTb 3. nons B ananekTpuke. Teopema [Maycca ong an. nons B guanekTpuke. dunanektpuyeckas
NPOHMLAEMOCTb 1 ee douaudeckuii cmbich. (OK-5, OMK-1)

11.MpoBoaHUKM B 3n. none. PacnpeneneHne 3apsinoB B NPOBOAHMKAX (BHYTPU NPOBOLHMKA U HA €r0 NOBEPXHOCTH).
(OK-5, OMK-1)
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12.CBA3b MeX Ay HaMNPSXXEHHOCTbIO 3. NOAS Y MOBEPXHOCTM NPOBOAHUKA M NMOBEPXHOCTHOWM NAOTHOCTLIO 3apanos. (OK-5,
Or1K-1)

13. OnekTpoemMkocTb npoBonHUKkoB. KoHoeHcaTopbl. CoeanHenne koHaeHcatopoB. (OK-5, OMNK-1)
14.OHeprus an. Nnons. SHepPrmsa CUCTEMbI HEMOABUXHbBIX TOYEYHbIX 3apsanoB. (OK-5, OINK-1)

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

16. MNoCTOAHHbIN 311, TOK, €ro XapakTepucTkm n ycnosns cywectsosaHus. (OK-5, OMNK-1)

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

18. MocToaHHbIV 3. ToK. 3akoH OMa B andodoepeHumanbHoi goopme. (OK-5, OMNK-1)

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTanbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
(OK-5, OlK-1)

20. Knaccuuyeckas Teopust anekTponpoBoaHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua ns anekTpoHHOM
Teopun. (OK-5, OlK-1)

21. TpyaHocTn Knaccuyeckown Teopumn nposogumocTu. (OK-5, OlNK-1)

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

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacHera MarHMTHOrO Nons NPsSIMoro
Toka. (OK-5, OlK-1)

23. 3akoH Brno-Casapa-/lannaca u ero npumMeHeHne Ans pacyera MarHMTHOro Nons B LLEHTPE KPyroBoro Toka.
24. MarHuTHOe none aBuxyuwerocs 3apsga. (OK-5, OrNK-1)

25. 3akoH Amnepa. [lefAcTBue MarHUTHOro Nons Ha asuxyuwuics 3apsag. (OK-5, OlK-1)

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

27. YckopuTenu 3apsxeHHbix Yyactuu. LuknotpoH. (OK-5, OlNK-1)

28. OppekT Xonna. (OK-5, OlK-1)

29. 3aKOH NOAHOro ToKa ana MarHuTHoro nons B sakyyme. (OK-5, OlK-1)

30. MarHuTHOe none coneHomaa u topoungpa. (OK-5, OrNK-1)

31. PaboTta no nepeMelLeHnto NPOBOAHMKA M KOHTYpa C TOKOM B MarHUTHOM none. (OK-5, OlMK-1)

32. MarHuTHOe none B BewecTse. MarHUTHbIE MOMEHTBI aTOMOB 1 3nekTpoHoB. (OK-5, OlK-1)

33. Iva n napa marHetmam. (OK-5, Ol1K-1)

34. HamarHnyeHHocTb. MarHmTtHoe none B BewecTtse. (OK-5, OlMK-1)

35. 3akoH nonHoro Toka ans marHuTHoro nons B Bewectee. (OK-5, OrK-1)

36. ®eppomarHeTukn, ux ceorictea 1 nx npupoga. (OK-5, OrnK-1)

37. OnektpomarHutHas nHaykums. Onbitel @apages. MNpasuno NleHua. (OK-5, OlMK-1)

38. OnekTpomarHuTHas nHaykums. Boeisog 94C nHAYKUMN N3 9NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
(OK-5, OlK-1)

39. NHoykTuBHOCTb KOHTYpa. CamonHaykums. BaanmHaa nHaykums. (OK-5, ONMK-1)

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

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

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

43. YpasHeHvne Makcsenna n nx aHanms. (OK-5, Ol1K-1)

44. dnexTpudecknin konebatenbHbli KOHTYP. CBOBOAHbIE anekTpoMarHuTHble konebarus. (OK-5, OMNK-1)

45. dnekTpuyeckuii konebatenbHblil KOHTYpP. CBOGOAHLIE 3aTyXaloWme aneKTpoMarHnTHele konebaHus konebaHms. (OK-5,
Or1K-1)

46. dnekTpuyeckmnin konebatenbHblil KOHTYP. BbIHyX AeHHble anekTpoMarHuTHole konebanums. (OK-5, OMK-1)
47. CsoricTBa anekTpomarHuTHoix ceoiicTts. (OK-5, ONK-1)

48. OHeprus anekTpoMarHuTHbIx BonH. (OK-5, OlMK-1)

49. N3nyyeHne anekTpuyeckoro gunons. (OK-5, OrK-1)

50. Lkana anekTpomarHuTHbIX BonH. (OK-5, OlK-1)

51. PacnpocTtpaHeHue ceeTa Yepes rpaHudy asyx cpeg. (OK-5, OrMK-1)

52.NHTepdepeHuus ceeta. (OK-5, OMK-1)

53. KorepeHTHOCTb 1 MOHOXpoMaTuyHocTb. (OK-5, Or1K-1)

54. Ycnosue nHteptepeHUMOHHOro Mmakcmmyma 1 mmHmmyma. (OK-5, OrnK-1)

55.NHTepdepeHuus ceeTa. PacyeT nHTepdepeHUNOHHON KapTuHbl OT ABYX NCTO4HMKOB. (OK-5, OINK-1)
56.NHTepdepeHumns ceeTa B TOHKUX nneHkax. (OK-5, OrK-1)

57. Oudppakums ceeta. MpuHumn MoiireHca-Pperens. (OK-5, OMNK-1)

58. Meton 30H ®peHens. (OK-5, OMNK-1)

59.Ondbpakuns dpeHens Ha kpyrnom otsepcTum. (OK-5, ONK-1)

60.dndopakung ®peHens Ha kpyrnom gucke. (OK-5, OrK-1)

61.0ncppakumns dpayHrodepa Ha amgpakumoHHon pewetke. (OK-5, OlK-1)

62.dndpakums Ha npocTpaHCTBEHHON peweTke. Popmyna Bynbpa- Bparra (OK-5, OlNMK-1)

63.0ncnepcus ceeta. OnekTpoHHas Teopusa ancnepcum ceeta. (OK-5, OMNK-1)

64. Monspuszaums ceeta. (OK-5, OlNK-1)

65.CteneHb nonapusaunn. (OK-5, OlMK-1)
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66. 3akoH Mantoca. (OK-5, OlK-1)

67.0BoliHoe nydenpenomneHne. VckycteeHHas ontudeckas aHusortponus. (OK-5, OlMK-1)

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

69.3akoH CtedpaHa-bonbumana. 3akoH cMmeleHns Bura. (OK-5, Ol1K-1)

70.I'mnotesa lMnanka. ®opmyna MnaHka. (OK-5, OMNK-1)

71.PoToadpchekT.3akoHbl poToadpcpekTa. (OK-5, OlMK-1)

72.YpaBHeHune DiiHwWTenHa ons BHewHero otoagpgpekta. (OK-5, ONK-1)

73. Onbithl lebenesa. Oaenenuve ceeta. (OK-5, OMNK-1)

74.BonHoBoe 06bsicHeHMe nasneHuns ceeta. (OK-5, OMNK-1)

75.KBaHTOBOE 06BbsiIcHEeHMe AaeneHusi ceeta. (OK-5, OMK-1)

76. OppekT KomntoHa. (OK-5, OrK-1)

77.KopnyckynsapHo-BONHOBOW Ayann3m CBOWNCTB BewecTtsa. Popmyna ge Bpoing. (OK-5, OMNK-1)
78.CooTHoweHne HeonpeaeneHHocTen. Cneacteums U3 CoOoTHoweHuA HeonpeaeneHHocTen. (OK-5, OMNK-1)
79.BonHoBas coyHKUMS 1 ee ctaTuctudeckuii cmoicn. (OK-5, OMK-1)

80.06wwee ypaBHeHue WpennHrepa. YpaeHeHue WpeavHrepa ons ctaumoHapHbix coctosiHui. (OK-5, OMK-1)
81. MprHUMN NPNYNHHOCTM B KBAHTOBOMN MexaHuke. (OK-5, OMNK-1)

82.CeobopHas yactmua. (OK-5, OMNK-1)

83.HacTtuua B 0gHOMeEpHON NpsaMOyronbHOM " noteHumanbHom ame". (OK-5, OrK-1)

84.MpoxoxAeHne YacT1Lbl CKBO3b NMOTEeHUManbHbI 6apbep. TyHHENbHbIR agpdpekT. (OK-5, OMK-1)
85.KBaHTOBbI rapmMoHunyeckumin ocumnnnsatop. (OK-5, OlK-1)

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

87.Atom Bopopogaa. KeaHtosble yucna. (OK-5, OlMK-1)

88.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CnuHosoe kBaHToBOE 4ncno. (OK-5, OMNK-1)

89.MprHUUN HEPaA3NMYMMOCTU TOXAECTBEHHbIX YacTuy,. (OK-5, OMK-1)

90.MpwuHuun Maynn. PacnpeneneHne anekTpoHOB B aToMe no coctosHuam. (OK-5, OMK-1)

91.CnekTpbl atoMoB 1 Monekyn. KombrHaunoHHoe paccesiHve ceeta. (OK-5, OMK-1)

92.BbiHyxaeHHoe nanyyeHue. MNMpuHumn getanbHoro pasHosecus. ®opmyna MNnaHka. (OK-5, OlK-1)
93.J1azepbl. (OK-5, Ol1K-1)

94.9nemeHTbl kBaHTOBOW cTatucTuku. (OK-5, OMK-1)

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B META/IE MO SHEPTUSM Npu abContoTHOM Hyne. DHeprust depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B MeTanne no aHepruam. (OK-5, OMK-1)
96. Teopwus TennoemkocTen ditHwTeHa, Jebas. (OK-5, OMNK-1)

97. DHepreTuyeckne 30HbI B KpucTtannax. PacnpeneneHne anekTpoHOB N0 3HEPreTn4Yeckmm 3o0HaM. BaneHTHas 30Ha u
30Ha nposoaMMocTu. MeTtannbl, AnanekTpmku n nonynposogHukm. (OK-5, OMNK-1)

98. MonynpoBoaHukn. CobCTBEHHAsA M NpUMECHAs MPOBOAMMOCTb NonynpoBoaHmkoB. (OK-5, OMK-1)

99. PaboTa Bbixofa. KoHTakTHasi pasHocTb noteHumanos. (OK-5, OMNK-1)

100. KOHTaKkT 9M1eKTPOHHOrO 1 AbIPOYHOrO NONYNPOBOAHMUKOB (P-N NEPEX0n) U ero BOMbT - aMnepHas xapakTepucTuka.
(OK-5, OlK-1)

101. OcHoBHble cBovicTBa U cTpoeHune aapa. (OK-5, OlK-1)

102. OHeprus cesasm aoep. (OK-5, ONK-1)

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

104. PagnoaktmeHoCTb. Buabl pagnoaktmsHoro uanydexms. (OK-5, OMMK-1)

105.9nemeHTapHble YyacTuubl. (OK-5, OlMK-1)

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

6.4 MeToaunyeckue matepuanbi, onpeaensioLLme npoLuenypbl OLLleHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peATUHIOBAS CUCTEMA OLIEHKW 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos v bonee - "3a4TeHo".

55 6annos n MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpMTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns AesATeNbHOCTU, XapaKkTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMNETeHL U 6annos
Cemectp 2
TeKyLUn KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 1 20
BbIMONMHAETCA B MMCbMEHHOM BUOE N C,El,aéTCﬂ npenogasartento. OLleHI/IBaIOTCFI
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTH, BnaaeHme
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe Ansa BbiNONTHEHNSA 3aJ1aan7|.
MucbmeHHoe  |Obyyarowmecs NonyyaoT 3a4aHNe N0 OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomauHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHAETCS NMCbMEHHO AoMa U 2 20
3aflaHue coaércs npenogasatento. OLueHMBAOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXxoouMble ANS BbINOMHEHWS 3aAaHNIA.
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW OOPME UK C NCMONb30BaHUEM
KoMMbloTepHbIX cpeacTs. Obyyatowmiicst nonyyaeT onpenenéHHoe Konm4ecTso 3 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHWE BblAENSAeTCS (OUKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT Konm4yecTsa 3agaHunii. OueHka BbICTaBNSETCA B 3aBUCMMOCTY OT
npoueHTa NpaBunbHO BbINOIHEHHbIX 3a0aHUN.
3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MmateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMiA N PELIEHNN NPAKTUYECKMX 3a0aHWIA.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOR paboTbl. Obyvatowmecs
paboTa nonyyaroT 3ahaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Mmatepuana. PaboTa 1 5
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasartento. OueHnsaloTcs
BNafLeHne maTepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS 1 HABbIKW, HEOOXOAMMbIE AJ1S BbINONHEHUS 3a0aHUNA.
NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NPaKkTUKO-OPUEHTUPOBAHHBIX TexHONornii. OLEHMBAIOTCA 3HaHUe MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPakTWKe, YMEHWUS 1 HaBbIkK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
MucbMeHHoe  [Obyyalolwmecs nonyyaroT 3a4aHUe MO OCBEWEHNIO ONPeLeNEHHbBIX TEOPETUHECKMX
JomailuHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 5
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Matepranom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ans BbIMOMHEHWS 3a0aHWA.
9k3aMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMIWHbL. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpochkl (3afaHns) no Bcem TeMam kypca. Obyyatowemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBO€EHUe, CI'IOCOﬁHOCTb NPUMEHATL Hy)KHbIe 3HaHWA, HABbIKM 1 YMEHUS Mpu

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY norosopos ¢
npasoobnafnatensmMm n NPefocTaBneHHbIX foctynos HYM KDY;

- B NMe4aTHOM BMAe - B poHAae bubnuotekn HabepexHouenHMHCKOro MHCTMTyTa (counnana) K@Y. Obyyatowmecst
nonyyaioT y4ebHyto nutepatypy Ha aBoHEMEHTE MO YMTaTeNbCKMM BrneTam B COOTBETCTBUM C MPaBuiamMm Nonb30BaHms

OMbnmnoTeKon.

CrpaHunua 17 ns 24.
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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/

"HALUNOHANBHASA NNATPOPMA OTKPBLITOIO OBPA30OBAHUA" - https://npoed.ru
HaunonanbHbii OTkpbIThIl YHUBEpeuteT "MHTYUT" - hitps://intuit.ru/

MopTan "CoBpeMeHHast uudppoBas obpasosatencHas cpena B PO" - https://online.edu.ru/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoMeHpaumm

nexuum BecTn koHcnekTupoBaHue y4ebHoro Matepuana. Obpalatb BHUMAHUE Ha TEPMIUHbI, (OOPMYNIMPOBKMU,
packpbiBaolwme CogepXaHne TeX NN MHbIX SBIEHWUIA N MPOLECCOB, HAay4YHbIE BbIBOAbI 1
npakTuyeckme pekoMeHgaumu. XenatenbHO 0CTaBMTb B paboymx KOHCMEKTax Mossl, Ha KOTOPbIX
Jenartb NOMETKN N3 PEKOMEHLOBAHHONW NNTEpaTypbl, LONONHSAKWME MaTePUan NPOCNyWaHHOM
neKumm, a Takxe noayepkreaLme ocobyio BaXXHOCTb TEX UM NHBIX TEOPETUYECKMX MOOXEHWIA.
3apasartb NpenofaBaTento YTOYHSOWME BONPOCHI C LIEMbIO Pa3pelleHmns HESCHBIX MOMEHTOB.
B0o3MOXHO npoBefeHne NEKUMOHHbIX 3aHATWIA C MPUMEHEHNEM ANCTAHUMOHHBIX TEXHOMOT NI B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtenibHOM NpoLecce ANCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX
TEXHONOrMiA 0ByYaloLWMEeCcs: N3yHaloT TEOPETUHECKUIA NIEKLIMOHHbIA MaTepran Ha Creayrowmnx
nnaTgoopmax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTtyanbHoi ayautopun.

npakTuyeckme | 1. Ha nepBoM 3aHATUM CTyAeHTaM npeanaraeTcsa nurepaTypa 1 Mmatepuansl B 9N1eKTPOHHOM BMaE ONS
3aHaTUA rocnenyowero NpoBeneHNs NPakTUYECKMX 3aHATUIA 1 caMoCTosITeNbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam bannamu.

4. CymMMapHbIii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSTUR,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHMEe 3aHSTUI 1 aKTUBHOE y4acTie CTY4EHTOB B

NPOBeAEHNN 3aHATUIA.

5. BO3MOXHO NpoBeaeHue npakTUieCckmnx 3aHATUN ¢ NPUMEHEHNEM ANCTAHLMOHHBLIX TEXHONOMNIA B

oby4yeHun. B cnyvae npumMeHeHns B 06pa3oBaTeNibHOM NpoLecce ANCTaHLUMOHHbIX 06pasoBaTenbHbIX

TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSATUIA Ha cneayrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| 1. Ha nepBom 3aHsTUM CTyAeHTbl pacnpenenstoTcs B Opuranbl No 2-3 4enoBeka As BbIMNOHEHMS]
paboTbl nabopaTopHbIx paboT, 1 UM onpeaensieTcs nepeyeHb BbiMONHSEMbIX paboT U3 NpeacTaBNeHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHNEM NabopaTopHol paboTbl CTYAEHTbl AOMKHbI U3Y4NTb METOAMYECKUE YKa3aHUs

K Nony4yeHHbIM nabopaTopHbIM paboTaM ANsi FPaMOTHOrO NX BbINONHEHNS

3. HenocpeacTtBeHHO nepen BbINOAHEHNEM NnabopaTopHoii paboTbl CTyAEHTbl MPOX0AAT ONPOC Mo

BbISICHEHWUIO CTEMEHN MX NOArOTOBNEHHOCTU K BbIMONHEHWUIO nabopaTopHoli paboTbl ¢ Nocneayowmnm

[JOMycKOM.

4. B cnyyae ponycka CTyAeHTbl, UICNONb3ys METOANYECKUE YKa3aHUS, [OMKHbI BbIMNOMHNUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

9KCnepUMEHTanbHble OaHHbIE.

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

6. B nanbHenweM aaHHbIA OTHET NPEeacTaBUTb NpenoaasaTento n 3alnTnThb.

7. B 3aBMCUMMOCTM OT 3HAHWIA CTyOeHTa npenoaasartenb BoicTaBnset 6ann 3a gaHHyto pabory.

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

pasMelleHne Ha nnatgopme 0byd4eHnst ¢ NPUMEHEHMEM AUCTaHLMOHHBIX TEXHOMOrWii B 0by4eHun. B

cnyyae npuMmeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM U

obyyatowmecs BbINONHSIOT 3a4aHNs Ha cneayowmx nnatgopmMax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.

CaMOCTOosA- HauyuHatb Hano C nyvyeHus peKOMeHﬂ,OBaHHOVI nuntepartypbl. HeO6XOJJ,VIMO MOMHUTb, YTO Ha nekuunn
TenbHas O6bl‘-IHO paccMmaTpmuBaeTCsa He BeCb Martepuan, a To/bko ero 4acTb. OcTanbHas ero 4yacTtb
paboTa BOCMONHSIETCS B NMPOLIecce caMocTosTenbHomn paboTbl. B cBs3n ¢ atum paboTa ¢ peKoMeH10BaHHOM
nuTepatypoii obszatenbHa. Ocoboe BHUMaHVE Npu 3TOM HeobxoaMMo 0bpaTTb Ha coaepXxaHue
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, MOSICHAOWME ero, a Takxe pas3obpaTbcs B MANIOCTPATMBHOM MaTepuarne.
B cnyyae npumeHeHunst B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOT A
0byyatoWwmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:
- B koMaHae "Microsoft Teams";
- B BupTtyanbHon ayautopun.

TecTupoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapuaHTaM. Bpems -90 MuHyT,30
3apaHuid, (16ann-13apaHuve).

1. Mepen peweHMeM 3a0aHNin peKOMeHAyeTcs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSIbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI PeleHns 3aa4, PaCCMOTPEHHbIX Ha NPakKTUYeCcKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, n (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyeT ocylwecTBuTb B 0blem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTeM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIN OTBET C BapuaHTaMu oteeTta. Ecnm oTeBeThl
He coBnanu, To HeobxoaMMOo NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHunsl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (DOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTb OWKNOKMN.

3. Ob6s13aTeNbHO BbIMNONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNeWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHbIX (KOHTPOJbHBIX PaboT).

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr WA
obyyatowmecs BbINONHSIOT TECTOBLIE 3a4aHNS Ha Credylowmnx nnaTopmax u pecypcax:

-B KomaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 19 ua 24. Bl YHH
skt

ARl | AL O



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

Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpOnbHas | 1. BHMMaTenbHo npoynTaiTe ycnosme 3a4a4m 1 BbIICHUTE CMbICN TEPMUHOB U BblpaXXeHuii B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTko ycnosue 3aagayn, BBOAS AN1S 3a4aHHbIX B YCNOBUU BENNYMH U ONs ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpa3uTb Bce YnicnoBble 3HAYEHUS 3a4aHHbIX B YCNOBUM BEMYUH B eanHuLax CU.

4. Mo BO3MOXHOCTU, coenanTe pUCYHOK, YHepTeX UM YCIIOBHYIO CXEMY, MOSICHSIOWMNE CYLHOCTb

3apa4u.

5. MNpoBeanTe aHanma 3aayun, BCKpbiBaOWMiA ee oU3NYECKNin CMbICT. YCTaHOBMUTE, Kakue

oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPW PELLEHUN OaHHOK 3aaa4n.

6. Ha ocHoBaHMK on3mnyecknx 3aKkOHOB COCTaBbTe YPaBHEHNS, CBSA3bIBaoWme prnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMoe B 3a1a4e SBMEHNE.

7. Pewnte 3anucaHHble ypaBHEHUS MaTeEMaTNYECKM OTHOCUTENBHO MCKOMOI BENNYMHDI U NONy4nTe

oTBeT B 0bLieM BuIe.

9. MoacTaBbTe B hopMyny pelleHnst B oblem Brnae BMECTO BYKBEHHbIX 0603HA4YEHNIA YNCNOBbIE

3Ha4YeHUsl BeNMYMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YNCNOBOI OTBET.

10. PeweHmne 3a4a4m CONpoBOX 4aiTe KpaTKMMK, HO NCHEPMbIBAKOWMMI NOSICHEHNSIMU.

11. B cny4ae npnumeHeHusi B 06pa3oBatenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrniA BO3MOXHA caada KOHTPONbHO paboTbl Yepes pasMelleHne Ha creayowmx nnatgopmax

n pecypcax:

- B KoMaHae "Microsoft Teams";

- B BupTtyanoHoii ayautopun.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | JlomawHee 3afaHne BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMAbHOW
3apaHve TeTpaau. Ecnn novepk Menkuii, HepasbopumBbli (HEMOHSTHIN), TO crneayeT NMcaTh YHePTEXHbLIM

wpugTom.

Ycnosus 3agady B AOMalHEM 3a4aHnn NpUBoASATCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLuax TeTpann Hy>XHO OCTaBnATb nons. Kaxayto 3afgady cnegyet Ha4MHaTb C OTAENbHOroO nucTa.

PelweHuns 3anay [onxHbl CONPOBOXAATLCS KPATKMMU, HO MCYEPNbIBAIOWMMU 06 BSACHEHMSMU X042

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HAYEHNS (PU3NHECKUX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 3170 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYIO CXEMbI), MOSICHSIOWNIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CpopmynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3anaqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUIA, pellas KOTOPYHo, MOXHO HaWTN UCKOMble

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 0BLEM BUAE U NONYYUTb PACHETHYIO OOpMyy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PacHETHON hopMyne 1 TeM caMblM NOATBEPANUTb

€€ NpasBunNbHOCTb.

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

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

BbluncneHns. MNpu peweHnn 3agad, kak npasuio, 4OCTATO4HO TOYHOCTM B 2-3 3Havalwme umdpbl.

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

8. B cnyyae npumeHeHus B 06pasoBaTenbHOM NPOLECCE AUCTAHLUMOHHbIX 0BpasoBaTenbHbIX

TEXHOJIOrMi BO3MOXHA cAaya BbIMOSHEHHOro NMCbMEHHOro fOMallHero 3agaHns Yepes pasmelleHne

Ha cnepnyowmx niaTgopmax n pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

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

2. BHMMaTenbHO nNpo4YmTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. 3ayet no cmasrke NPOXOANT B MUCbMEHHO COOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BENTMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYUH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak 1 HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKO N TEKCTOBOW OOpPME); MPU 9TOM
Heobx04UMO OaTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo hOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam ¢ NpUMEHEHMEM AUCTAHLMOHHBIX TEXHOMOM Wil B 06y4eHun B
komaHoe "Microsoft Teams".
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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
komaHoe "Microsoft Teams".

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBnartypbl;

- CO3[4aHne BO3MOXHOCTEW ANis 06y4atoWwmxcs BOCIPUHUMATL OLHY U 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 YCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, 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,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ONs OpraHM3aummn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIXKNTENIbHOCTU caaqm oby4atolwmMMcst UHBaANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuo 15.03.04
"ABTOMATM3aLNSA TEXHONOMMYECKNX NPOLLECCOB 1 MPON3BOACTB"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 22 u3 24. Bl YHH
rlorlyfos

AR 5 AN LM O



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

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 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 obpauweHusi: 05.08.2020). - TEKCT : 9NEKTPOHHBIIA.

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 : HenocpencTeeHHbIN (100 ak3.).

5. BacouH 0. B. dunsuka : yuebHoe nocobue ons cTyn. MHXeHepHbix cned. / . b. BaduH. - 2-e u3g., non. - KasaHsb :
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. Tpochumosa T.U. Kypc gomsmkun: yuebHoe nocobre ons MHXEeHepPHO-TEXHWHYECKUX crieumanbHocTel By3os / T.U.
Tpodoumosa .- 10-e usna., nepepab. u non .- EkatepuHbypr : ATI, 2016 .- 560 c. : un. - (Bbicwee npodp. 06pasoBaHue) .-
Pek. MO .- B nep .- ISBN 5-7695-1870-5 - TekcT : HENOCPEACTBEHHBIN. (35 9K3.)

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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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

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

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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