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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 amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLUMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM

peaynbtatamm ocBoeHns OMOIM 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):

JlonxeH 3HaThb:

-OCHOBHbI€ NMOHATUA, 3aKOHbI 1 MOOENTN MEXaHWKW, anekTpun4yecTsa N MarHeTn3ma, konebaHui n BOJTH, KBAHTOBOW
husnkn, CTaTUCTMYECKOm pusnkn n TepmMognHaAMUKN,

JonxeH ymeTb:

-CNOJIb30BATb OCHOBHbIE NPUEMbI 06p860TKI/I 9KcnepuMeHTanbHbIX OaHHbIX; pewaTb Tunosble 3aaa4n No OCHOBHbIM
pasnenam usnku, NCNonb3ysa MeTodbl MaremMaTtn4yeckoro aHannsa,

JlonxeH Bnagetb:

-MeToaMU 3KCNeprMeHTaNIbHOro UccnefoBaHns B ouavke (NnaHnpoBaHme, NoctaHoBka 1 obpaboTka

9KCNepuMeEHTa);

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

MPUMEHSATb Pe3y/bTaTbl 0CBOEHUS ANCUMMNHEI B MPOKECCOHANBHON AeSTENbHOCTY.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynu)" 0CHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoi nporpammel 15.03.04 "ABTOMaTN3aLNSA TEXHONOMMYECKMX NPOLECCOB U MPOM3BOACTB ()" M OTHOCUTCS K

6a30B0i1 (06LenpogeccroHanbHo) YacTu.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuunanHbI (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHUeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAaMm yuyeOHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYHO

paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUmMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

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

CamocTositensHas pabota - 311 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 13 yaca(os).

CDopMa NMPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 1 CeMeCTpe; 9K3aMeH BO 2 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachbl

KOHTaKTHOW paboTbl,

" [MexaHukn

Paspenbl aucuunnavHbl / MX TPYDO0EMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flekunu 3aHATUA paboTbl
1 Tema 1. Pnsnyeckme OCHOBbI 1 > 5 > 40
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
flexumm 3aHATUA paboTbl
Tema 2. MexaHuyeckue konebaHuna n
2. BOHb. 1 2 0 0 30
3. [Tema 3. MonekynsapHas cousuka 1 2 0 0 40
4. [Tema 4. OcHOBbI TEPMOANHAMMKN 1 2 2 2 40
Tema 5. OnekTpocTaTuka.
5 [MOCTOAHHbBIN 3NEKTPUYECKUIA TOK. 1 2 2 2 40
6. [Tema 6. SnekTpoanHaMuka 2 0 2 2 20
Tema 7. OnekTpoMarHuTHole
7. KonebaHus 1 BONHbI 2 0 0 0 20
Tema 8. BonHoBas n kBaHTOBas
8. onTHKa 2 2 4 4 30
Tema 9. SneMeHTbl KBaHTOBOW
9. MEXaHNK 2 0 0 0 31
Tema 10. dn3uka atoma n aTOMHOrO
10. sapa 2 0 0 0 20
Ntoro 12 12 12 311

4.2 CopepXxaHue guCLUNNUHbI (MOaynNs)
Tema 1. Pusnyeckne 0CHOBbI MEXAHUKM
OCHOBbI KUHEMATMKM

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliartenbHoro asmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHMWe, CBSA3b MeXyY YrOBOW 1N IMHEAHON CKOPOCTAMU, paBHOMEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHn4a B MeXaHUKe

MexaHun4yeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBsSi3b MEXIy CUMOA 1 NoTeHUManbHoM
aHeprueli. OQHOPOOHOCTL BpeMeHW. 3aKoH COXPaHeHNs MONHOM MexaHn4Yeckol aHeprun. OaHOPOOHOCTb
NpocTpaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MowmeHT cunbl. MomeHT nmnynbca. KuHetudeckas sHeprus spawenns. MomeHT nHepuvn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpaLlaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHns MOMeHTa uMnynbca.

PensiTuBnctckas MexaHuka

2 noctynata CTO. MpeobpasosaHne JTopeHua 1 CneacTBns U3 Hero: 3ameieHne BPeMeHU, CoKpaLeHne OMHbIL. 3aKoH
cnoxenus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHndyeckue kone6aHusi U BOMHBI.

MexaHuyeckune konebaHus

CBoboaHble rapMOHMYECKME He3aTyxarowme konebanus. OuddpepeHumanbHble ypaBHEHMS. [TapMOHMYeCKuii
ocumnnaTop. MNpYXWUHHBIA, OU3NYECKNIA U MaTEMATUYECKNIA MaSTHUKWN. CnoXeHne rapMOHNYECKMX KonebaHuiA.
CBoboaHble 3atyxarowme konebaHuns. BoiHyxaeHHble konebaHms. Pe3oHaHc.

MexaHuyeckne BONHbI

XapakTepucTukmn mexaHmdeckux BonH. MNMpoaonbHble 1 nonepeyHble BoNHbl. BonHoBoe ypaBHeHue. [MNoTHOCTbL sHeprun.
MnOTHOCTbL NOTOKA SHEPrMU.

Tema 3. MonekynsipHas chusuka

MonekynsipHo-kuHeTn4eckas teopust (MKT) nageanbHoro rasa

OcHogHble nonoxeHns MKT. OcHoBHoe ypaBHeHne MKT noeanbHoro rasa. YpaBHeHNe COCTOSHUS naeanbHOro rasa.
duanyeckunii cMbicn Temnepatyphbl. SiBneHusi nepeHoca. CpeaHss onnHa csobonHoro npobera monekyn.

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumaHa
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Pacnpenenerue monekyn no ckopocTam. dyHkums pacnpeneneHns Makceenna. bapomeTtpuueckas dpopmyna.
Pacnpenenerune monekyn no aHeprusm. dopmyna bonbumana.

Tema 4. OCHOBbI TePMOAVHAMUKMN

OcHoBbI TEPMOANHAMUKM

MepBoe Hayano TepMoanHammku. PaboTa rasa. BHyTpeHHsis aHeprus rasa. TennoémkocTtb raza. CteneHn csoboapl
monekyn. Anmabatudeckuid npouecc. MNpriMeHeHne NePBOro Ha4Yana TePMOAVHAMUKM K pasHbiM npoLeccam. Kpyrosoi
npouecc (uvkn). Obpatumbie 1 HeobpaTMble NpoLlecchl. Tennosbie ABAraTeny n XonoauibHble MawuHbl. Linkn KapHo.
OHTponus. Il Ha4ano TepMoANHAMUKN.

Tema 5. dnektpocTtatvka. MNOCTOSAHHLIN 3NEKTPUYECKUN TOK.

OnekTpuyeckoe none B Bakyyme

CsoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOoHUKN.

SneKTqueCKoe none B BelecTee

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapmnsosaHHoCTb. Teopema [Taycca ong guanekTpuka.
ONeKTPOEMKOCTb. DHEPrns SNEKTPUYECKOro nons.

[MOCTOSIHHbBIN SNEKTPUYECKNIA TOK

Cwvna 1 NNOTHOCTb TOKA. CTOPOHHME CWIbl. DNEKTPOABMXYLWAS Cuna u HanpsxeHue. HanpsxeHue Ha yyacTtke 1-2.
3akoHbl Oma ons 04HOPOAHOr0 U HEOOHOPOAHOMO Y4AaCTKOB B MHTErpanbHol 1 gudpdoepeHumnansHon dpopmax. 3akoH
L>xoyns-Nenua. Mpasuna Kupxrodga ona passeTBneHHbIX Lenein. InekTpuyeckue Tokm B XNAKOCTSX, ra3ax, B Bakyyme.
Tema 6. dnekTpoanHammuka

MarHuTHOe none B Bakyyme

WHoykumns marHntHoro nong. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH Buo-Casapa-/lannaca. Lnpkynsauus sektopa .
Cuna IlopeHua. [1BnxeHue 3apsna B MarHUTHOM none. MarHutHblid noTok. Teopema Maycca. Pabota marHutHoro nons.
OnekTpomarHuTHas nHaykums. MNpaswno NleHua. 3akoH Papanes. iHoyktmeHocTb. CaMoMHAyKUNS.

MarHuTHoe none B BelLeCcTBe.

MarHeTtukn. HanpsixeHHOCTb MarHMTHOro nons. Linpkynauus sektopa

Mpupona marHetnama. deppomMarHeTMku. SHEPrMS MarHUTHOIO NONS.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeleHus. YpasHeHns Makcsenna B MHTerpanbHoin n guddepeHumanbHom
doopmax, nx PU3NYECKNin CMbICTT.

Tema 7. dnekTpoMarHUTHble Kone6aHUsA v BOMNHbI

OnekTpoMarHuTHole konebaHms

Hesatyxatowune konebanusi. 3atyxarowme konebaHns. BoiHyXaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHve 0ns anekTpoMarHuTHoro nons. CKopocTb pacnpoCTpaHeHnsl anekTpoMarHmTHbIX BonH. CBOKCTBA,
SHEepruns aneKTpoMarHnTHbIX BOMH. LLikana anekTpoMarH1THbIX BOJH.

Tema 8. BonHoBasi u KBaHTOBasi oNTUKa

UHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOMH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepdoepeHumMn. MIHTepdoepeHums ceeTa oT
pasfnnYHbIX 06 EKTOB.

Oudppakung ceeta

MpvHumn lMNoireHca-dpexens. Meton 30H PpeHens. dndpakuum PpeHens n dpayHrogoepa OT pa3nnyHbIX 06 bEKTOB.
PaccesHve cserta.

I'Ionapmsaum;l n oucnepcusd ceeta

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi cBeT. 3akoH Mantoca. 3akoH Bproctepa. [lsoHoe nydenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus oucnepcumn ceeta.

Tennosoe nanyyeHune

XapakTepucTrkm TennoBoro nanyyeHms. 3akoHol Knpxroga, CtecpaHa-bonbumana. 3akoH cmeleHms BuHa. KesaHtoBas
npuvpoga nanyyeHns. 'mnotesa MNnarka. Popmyna NnaHka. OnTuyeckas nupomeTpms.

doToadpekT. dhdhekT KomntoHa. [laBneHwe ceeTa
3aKoHbI BHEWHEro gpotoadodoekTa. YpaBHeHne SHWTeNHa ons potoadodoekTa.

Tema 9. SneMeHTbl KBAHTOBOW MeXaHUKU
OCHOBHbIE MONOXEHNS KBAHTOBON MEXAHWKI
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Mvnotesa ne-bpoiina. CooTHoweHne HeonpenenéHHocTen NeideH6epra. BonHoBas coyHKLMS 1 ee CTaTUCTUYECKMIA
cmbicn. Obwee ypaBHeHue LpenuHrepa. YpaeHerue LpeauHrepa onst ctauMoHapHbIX COCTOSIHWMA. [IBUXeHue
cB06OHOM YacTuLbl. HacTnua B 04HOMEPHO NoTeHUManbHon ame. MpoxoXaeHre YacTuLlbl CKBO3b MOTEHUMANbHbIA
6apbep, TYHHENbHbIA 3gpdpeKT. [apMOHUYECKMA OCUMNNATOP B KBAHTOBO MEXaHWKe.

Tema 10. dn3unka atoma U aTOMHOro sapa
®duanka atoma 1 aTOMHOro aapa
KBaHTOBas Teopms atoma

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

Anpo atoma

XapakTtepuctukn aapa. Jedekt Macchl 1 aHeprusa ceasu aapa. CnvH sapa v ero MarHUTHbIA MOMEHT. SloepHble CUbl.

Mogenu sgpa. PagnoakTneHoe nany4yeHve 1 ero Buibl. 3aKOH paanoakTuBHoOro pacnaga. lNpaevna cmewenns. Anbga,
BeTa-pacnaf. [amMmma usnyyeHue v ero cocTea. Pe3oHaHCHOe nornoueHne ramma-usnydeHns. pdoekt Meccbayapa.

Peakunn neneHns n cuHTesa saep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVUTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHWI 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerta, nporpamMmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO YYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCMTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX ooOpMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3pernbl) AUCLUNNUHBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. dun3nyeckme OCHOBbI MEXAHWUKN
TOPHbI
1 n:ggf: OpHBIE OrlK-1 4. OCHOBbI TEPMOAVHAMUKN
P 5. OnekTpocTaTtuka. NMoCTOAHHbIN 3NEKTPUYECKMNIA TOK.
1. ®nsnyeckmne oCHOBbI MEXAHUKMN
2. MexaHun4eckne konebaHus 1 BOMHbI.
2 |TectmpoBsaHue Or1K-1 3. MonekynsipHas dusmka
4. OCHOBbI TEpPMOAVHAMUKN
5. OnekTpocTatmka. NMoCTOSHHbIN aNEKTPUYECKNIA TOK.
1. dn3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckmne konebaHns 1 BOMHbI.
3 |Konnokeuym Or1K-1 3. MonekynsipHas cpmsmka
4. OCHOBbI TEPMOAVHAMUKN
5. OnekTpocTaTtuka. MoCTOAHHbIN 3NEKTPUYECKMNIA TOK.
3ayer OK-5, OlK-1
CemecTp 2

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 13 21. Bl YHH
rlorlyfos

AR 5 AN LM O



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

dopmMa KoHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLLMI KOHTPO/Tb
1 NabopatopHble OMK-1 6. AnekTpoanHaMuka
paboThbl 8. BonHoBas n kBaHTOBas onTuka
6. OnekTpoanHammka
7. ONeKTpoMarHuTHole KonebaHus 1 BOMHbI
2 |TectupoBaHne Onk-1 8. BonHoBas u kBaHTOBas onTuka
9. SneMeHTbl KBaHTOBOW MEXaHWKN
10. Pursmka atoma 1 atToMHOro sapa
6. AnekTpoanHaMuka
7. 9nekTpoMarHuTHble konebaHus 1 BOSHbI
3 [Konnoksuym OrK-1 8. BonHoBas 1 KBaHTOBas onTuka
9. SneMeHTbl KBAHTOBOW MEXaHWNKMN
10. ®usmka atoma n aToMHOro sapa
9k 3ameH OK-5, OMnK-1

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3IyHbIX 3Tanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

no Teme. lNpesocxonHoe
yMeHve
goopMynnpoBaTtb CBOU
Mbicnv, obcyxaaTb

no Teme. Xopouwee
YMeHue
popmMynmnposaTb CBOU
Mbicnu, obcyxaaTb

no Teme.
Y noenetsopuTENbHOE
yMeHune

doopMynMpoBaTtb CBOU

marepuanom no Teme.
HeymeHune
bopMynnpoBaTtb CBOU
Mbicnu, obcyxaaTb

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TekyLLUA KOHTPONb

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeTOoAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOABI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTuyeckas
Heobxoaumble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKM
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBoeHbl. Pesynbtat  [Peaynbtat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensm.

uensm.

TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2

Konnoksunym Bbicokunin ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BNafeHns MatepuanoM [BnageHus matepvanom |BnafeHus Matepranom |ypoBeHb BnaneHus 3

IVCKYCCUNOHHblE IUNCKYCCUOHHbIE Mblcnu, obcyxaatb IVCKYCCUNOHHblE
nonoxeHus. MpekpacHo|NoNoXeHNs. XOpowWwo  [AUCKYCCUOHHbIE MONOXEHNS.
OCBOEH MOHATUIHbIN OCBOEH MOHATUHbIN NonoXeHus. MoHAaTWMIHBIA annapat
annapar. annapar. MOHATUIAHBIA annapat  |HE OCBOEH.
MpooemoHcTpupoBaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YACTUYHO. [MpooemoHcTpupoBaH
BbICOKWU YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpMpoOBaH  |HeynoBneTBOPUTENbHbIN
NMoHMMaHMga MaTtepuana. [MoHMMaHnsa Matepuana. |yooB/eTBOPUTENbHBLIA  |[YPOBEHb NOHMMAHKA
YPOBEHb NOHMMaHWA MaTepuana.
maTtepvana.
3auteHo He 3auteHo

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CrpaHnua 7 n3 21.

o



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

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CNpaswics C BbIMNOMHEHNEM 3a0aHW, npenyCcMOTPEHHbIX NPOrpPaMMon 3afaHni U He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
[ONONMHUTENbHBIX 3aHATU MO COOTBETCTBYIOWEN
AncumninHe.
CemecTp 2
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl MeToAbl MICNONb30BaHbl [METOLAbI MCMONb30BaHbl |METOMbl YHACTUYHO MEeTObl UCNONb30BaHbI 1
npasunbHO. MNpossneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasubHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTnyeckas TeopeTnyeckas yOOBNeTBOpUTENbHAA  |HEey[OBNEeTBOPUTENbHAS
noaroToBKa. noaroToBKa. TeopeTnyeckas TeopeTnyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. noaroToBka.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
0CBOeHbI. Pesynbtar 0CBO€HbI. PesynbTaTt N YMEHNS 4acTU4HO N YMEHWS HE OCBOEHBI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
uensim. Lensam. COOTBETCTBYET €€ uensam.
Lensam.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBuibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEeE. 2
Konnoksuym Bbicokuin ypoBeHb CpenHwuii ypoBeHb Hwn3kuin yposeHb HeynosnetsopuTenbHbIN
BnafeHnsa Mmatepmanom |BnafeHus Matepuanom |BrafLeHus MatepuanoM |ypoBeHb BnageHus 3
no teme. NpesocxonHoe(no Teme. Xopolee no Teme. MaTepuvasnoMm ro Teme.
YMeHwune YMeHune YnosnetsoputenoHoe |(HeymeHue
gbopmynmpoBaTtb CBOU  ((OOPMYNMPOBaTb CBON  |yMEHUe popmynmpoBaTtb CBOU
MbiCnn, 0bcyxaaTb Mbicnn, obcyxaartb hopMynMpoBaTh CBOM  |MbicnK, 06CyXaaThb
IVNCKYCCUOHHblE ONCKYCCUOHHbIE Mbicnn, 0bcyxnartb IUNCKYCCUOHHbIE
nonoxeHus. lNpekpacHo|nonoxeHusl. Xopowo  |BUCKYCCUOHHbIe MONOXEHNS.
OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN NMONOXeHus. MoHaTUAHBIM annapat
annapar. annapar. MMoHSATUAHBIA annapat  |He OCBOEH.
lMpooemoHcTpuposaH  |[1poOAEMOHCTPUPOBAH  |OCBOEH YaCTUYHO. [MponemoHcTpupoBaH
BbICOKWIA YPOBEHb CcpefnHuin ypoBeHb lMpooemMoHCTpUpoBaH |HEyLOBNETBOPUTENbHbIN
NMOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [yooBneTBOPUTENbHbIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMaHWSA MaTepuana.
maTepuvana.
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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
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

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 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 4,5

NabopatopHas pabota €1. O6paboTka pe3ynbTaToB U3MEPEHU PUINYECKNX BENNHYMH.

NabopartopHas pabota €2. OnpefeneHne yCKOPEHMS CUIlbl TSXECTM Npu CBOOOIHOM NafeHnm Tena.
NabopatopHas pabota €4. N3yyeHune konebaHnii MaTeMaT4eckoro 1 ou3n4eckoro MasiTHUKOB

NabopatopHas paboTa €5. M3y4eHne BpawatenbHOro ABUXEHNS Ha KpecToobpasHom MasiTHuke Obepbeka.
NabopatopHas paboTa €6.0npeneneHne OTHOWEHWS TeNoeMKocTel rasa metogom KnemaHa-esopma.
NabopatopHas pabota €7. OnpenenexHne BA3KOCTH XnakocTn Metonom CTokca.

NabopatopHas paboTa €8. N3yyeHune paboTbl 91eKTPOHHOro ocuuanorpadca.

NabopaTopHas paboTa €9. V3y4eHre ra3oBoro paspsiia U reHepaumns penakCaunoHHbIX KonebaHwii.
NabopartopHas pabota € 10. Mi3yyeHne 3aBNCMMOCTM COMPOTUBAEHNS METANIOB OT TEMMEPATypbl.

2. TectupoBaHue

Tembl 1,2, 3,4,5

1. MonoxeHne maTepuanbHOM TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aHO YPaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue TpaekTtopun Tena B umeet Bna?.

BAPNAHTbI 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 OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c [NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT Hayana ABMXEHUS YUCNEHHO 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 yrnoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnosoe
yckopeHune?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢c-2 5) 25¢-2

4. Imnynbc Tena maccoi 50. kr, neTsawero co cKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c
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5. MatepmanbHas To4ka (TENo Maccoi 2kr) ABUXETCS NO OKPYXHOCTM paanyca R= 16 cM c Bo3pacTaiowein CKOpoCTbiO
V= 2t m/c HopmanbHas coctasnsiowas cunbl 4eiCcTByOWeN Ha Teno Yepes 3.CekyHObl OT Havana ABUXEHWS YACTEHHO
pasHa?

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

6. Ecnu koadbdmumeHT TpeHna u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NNockocTy nog yrnom 300
K FOPU30HTY OENCTBYeT cuna TpeHns pasHas ?

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

7. KoopavHaTtbl LeHTpa MacC CUCTEMBI YacTuL ¢ Maccamm mi = 3 kr m2 = 6 kr, U306pakeHHON Ha PUCYHKE PaBHbI
BAPUAHTbI OTBETOB: 1) 32)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HO BbICOTE OT NOBEPXHOCTM 3eMnn. Kakune Tena nmetot
OLMHAKOBYIO MOTEHLMANBHYIO SHEPTNIO?

BAPNAHTbI OTBETOB: 1)©3 n €2 2) €3 n €1 3)93 n €4 4) Bce 5)¢1un @2

9. Ecnu noTeHumManbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3eMnu pasHa 60X, ToO BeNMYMHA CUMbl TAXECTN,
OencTBytolel Ha Teno pasHa?

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

10. Ban paauycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELLHMX CUN paBeH
YyncneHHo 2 Hm ,To yrnoBoe yckopeHme Bana paBHO?.

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

11. [1Ba MmaneHbkux wapa maccamm mi1 = 5 v m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl 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 umnuHap maccoi 10 kr 1 pagmycom 5¢m katutcs 6e3 NpPockanb3biBAHUS MO FOPU3OHTANbHOW NOBEPXHOCTU CO
CKOpPOCTbto 2 M/c. OTHOWEHME €ro KMHEeTUYECKOW SHeprum

NoCTynaTenbHOro ABUXEHUS LEHTPA MacC K KNHETUYECKO SHEPTM BPaLLEHUS PaBHO?.

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

13. Ecnm vactuua maccoirt 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta 4acTuupl ), TO
BENNYMHA 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 pvicyHke Bblle nNpeacTaBneH rpadouk 3atyxarowmx konebdaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
n0BpPOTHOCTb cucTeMbl Bnmaka K?

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

16. Ecnn Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBLLEMCS pexXuMe Mo 3akoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctemMbl paBHa?

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

17. Ecnm nctoyHuk konebaHuii ¢ nepuogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOSHY C ANVMHON BONMHbI 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. Ecnn yacTtoTa konebaHuii pasHa 100 My, To dha3oBasi CKOPOCTb BONHbI 651n3ka K?

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

19. YpaBHeHWe NnocKoi BOMHbI B cpene 6e3 3atyxaHus MMeeT BUA:

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

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

20. doTOHHASA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3pEeHMst 3eMHOro HabnpaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BelwecTBa conepxmTcs 6 Monew, To MonsipHas macca BellecTsa pasHa??

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

22. MNonb3ysicb NpencTaBNeHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl Menaeneesa onpefennts Maccy atoma
(Monekynbl) H2

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

23. [1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha PUCYHKE, NPSMOl €3. COOTBETCTBYET
nasneHue.

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

24. Mpwu HopManbHbIX ycnosusx 3 Mmons O2 3aHUMaoT 06 bEM PaBHbIA?.

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

25. NameHeHune Temnepatypbl Ha 50K rasa renns maccoi 4r N3MEHSET ero BHyTPEHHIO SHEPIuIO Ha... (rad cuntaTb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 IOx 2) 2077,5 Ox 3)12 46,5 x 4)1038,75 Ox 5) 623,25 Ox

26. Ecnn 2 monst CO2 pacwupsitotest B 2,7 pasa npu nocTosiHHo Temnepatype T=2?300 K, To paboTta paclwmpeHns rasa
paBHa..

BAPNAHTbI OTBETOB: 1)2493 IOx 2)3324 I 3)4986 x

am PAEKTPOHHBH
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4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoeMkocTb aszota pasHa 20.775 Ix/mMonbK, TO ero yaenbHas Tenn0eMKoCTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

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

28. Ecnun cpenHas kBagpatmyHasa ckopoctb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPVAHTbI OTBETOB: 1) Bogopogn 2) kucnopon 3) aproH4) yrnekucnoiii ras 5) renui

29. CpenHsis onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3dohekTUBHbIA
anametp monekyn cm. [NpunoxeHue).

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

30. Ecnn 8.moneit raza pacwmpsoTrcs usotepmudeckn ot obvema V1 = 2 n o obbema V2 = 5.4 i, ToO NpUPOCT SHTPONMU
CUCTEMbI paBeH?..

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

3. Konnoksuym

Tembl 1,2, 3,4,5

. OnemeHTbl KnHematuku. Tpaektopus. MNepemeweHne. CkopocTb. YckopeHme. NyTb.

. Yron nosoporTa. Yrnosas ckopocTb. CBA3b MHEAHON 1 YrNOBO CKOPOCTU. YTNOBOE YCKOPEHNE.

. [lnHamuka marepuanbHOn To4kn. 3akoHbl HbloToHa.

. OnHamuka tBepooro tena. LleHTp Macc. 3akoH OBMXEHWS LieHTpa Macc.

. Pabota B MexaHuike.

. Kunetnyeckas n noteHumanbHas sHeprum.

. dnHamuka BpawaTenbHOro ABUXEHNS TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMyNbCa, MOMEHT MHepLUUN. KnHeTnyeckas aHeprus Bpallarolerocs tena.

. 3aKOHbI COXpaHeHus (MMMynbca, SHEPrun, MOMEHTa UMMybCa).

0. SnemeHThbI cnewumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelkHa. MNpeobpazoBaHus koopamHat JlopeHua.

- OO NOOOPhhWN =

11. OCHOBbI PENATUBMCTCKON ONHAMUKN.

12. B3ammocBs3b Macchbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.

13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKOR TeopUn (BbIBOA).

14. Yncno cteneHein cBob6oabl MONEKYN. 3aKOH PaBHOMEPHOrO pacnpeneneHns 3Heprum no Ynucnam cteneHer ceobonpl
MOnNEeKy.

15. 3akoH pacnpeneneHns Monekyn no cKopocTam (pacnpeneneHne Makcsenna).

16. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas dpopmyna.

17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOAUHAMYKE.

18. MNepBoe Ha4Yano TepMoaANHaMUKK 1 ero NPUMEHEHNEe K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUHECKUIA,
n306apHbIli, anmabaTHbIl).

19. OdbpekTMBHbIN AnameTp. CpelHsia annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHuns nepeHoca (amddysns, TennonpoBOAHOCTb, BHYTPEHHee TpeHue). YpaBHeHNS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmnHel. Lmkn KapHo. K.I. 4. uvkna KapHo (BbiBog).

22. SHTpOI'II/IH. CaoiicTea SHTPOMUN. BTopoe Ha4yano TepMoanNHaMUKN. Cratuctnyeckuii cMmbich BTOPOro Ha4yana
TepMoaMHaMukun.

23. DnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnuunmn nonen.

24. OnekTpunyecknin gunonb. Pacyet nons aunons.
25. Teopema OcTtporpanckoro-laycca n ee NpMMEHEHNE K BbIHUCNEHUIO HANPSXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B ONanekTpukax. nOﬂﬂprIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM O4HOPOOHOM
9NIEKTPUNHECKOM none.

27. MNonsipusauns GUanekTpuKoB: OPUEHTALMOHHAS 1 AedhopMaunoHHas. Bektop nonspusauun. CBsS3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHBIX 3aPSAL0B 1 BEKTOPOM Monsipu3auunm.

28. HanpsixxeHHOCTb nons B Ananektpuke. Teopema Maycca ong nons B AUINEKTPUKe.

29. MpoBOAHMKM B 3NeKTpoCcTaTM4eckom none. PacnpeneneHve 3apsanos B NpOBOAHMKAX (BHYTPU MPOBOOHMKA U HA €ro
NMOBEPXHOCTN).

30. 9nekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoenHeHne KOHAEHCATOPOB.

31. OHepruns anekTpU4Yeckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3apSALO0B, 3aPSXKEHHOr0 MPOBOAHMKA.

32. [10CTOSIHHbBIV SNEKTPUHECKNI TOK, €r0 XapakTepmucTkn 1 YCNOBUS CyLWEeCTBOBaHNS.

33. MNocTosHHbI anekTpuyecknii Tok. 3akoH Oma ans uenu. 3akoH Oma B amdpdpepeHumansHoin goopme.

34. OneKTpOnpPOBOAHOCTL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NPMpPOoabl TOKa B MeTannax.
35. Knaccuuyeckas Teopus anekTponpoBogHoCT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopun. TPYAHOCTM KNAcCU4eCcKoi Teopun NpoBoaANMOCTHU.

3aver

Bonpochl k 3a4eTy:

1. OnemeHTbl KMHematukun. Tpaektopus. NepemeweHmne. CkopocTb. YckopeHue. MMyTb.

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YyrNOBOW CKOPOCTM. YINOBOE YCKOPEHUE.

CrpaHnua 11 ns 21.
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3. unHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

4. InHamuka TBepaoro tena. LleHTp macc. 3akoH ABMXEHUS LeHTpa Macc.

5. PaboTa B MeEXaHuKe.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpawaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLMU. KnHeTnyeckas sHeprns Bpallarlerocs tena.

9. 3akoHbl COXpaHeHMs (MMMynbca, SHEPrMn, MOMEHTa UMMYNbCa).

10. OneMeHTbI cCneumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpazosaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON OANHAMUKN.
12. B3ammocBA3b Macchbl 1 SHEPruv B PENSTUBUCTCKO MEXAHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHei ceoboabl MONeKysn. 3aKOH paBHOMEPHOro pacnpeneneHnst SHeprum rno Ynucnam cteneHei ceobombl
MOneKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsaM (pacnpeneneHve Makcsenna).
16. PacnpeneneHne bonbumaHa. BapomeTpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TepMOAUHAMYKE.

18. NepBoe Ha4yano TepMoaMHAMUKN 1 €ro NPUMEHEHME K Pa3HbIM NPoLEeccam (M30XOPHbIA, N30TEPMUYECKNI,
n306apHbIli, anmabaTtHbil).

19. OdbpekTMBHbIN AnameTp. CpenHss annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHME). YPaBHEHUS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonognnbHoi mawmnHel. Lmukn KapHo. K.I. 4. uvkna KapHo (BbiBog).

22. OHTponus. CeolicTBa aHTponun. Bropoe Havano tepMoamHamuki. CTaTMCTMHECKUIA CMBICT BTOPOro Havana
TEPMOLUHAMYKN.

23. DnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnoamuumn nonem.

24. OnekTpuyecknin gunonb. PacyeTt nons aunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIHMCIEHUIO HAMPSXEHHOCTW MONS OT PA3HbIX TEN.

26. aﬂeKTpI/I'-IeCKOG none B ON3NEKTpUKax. |_|0ﬂ9|prIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM O0OHOPO4HOM
3NIEKTPMNHECKOM none.

27. ﬂonﬂpmsaum ON3NEKTPUKOB: OpUEeHTaUNOHHas n ,D,e(bOpMaLI,I/IOHHaFI. BeKTOp nonapuaaunn. CBa3sb mexay
I'IOBerHOCTHOIZ NNIOTHOCTbIO CBA3aHHbIX 3apsa00B 1 BEKTOPOM nondapu3aunin.

28. HanpsixxeHHOCTb nons B AnanekTpuke. Teopema Maycca ons nons B AUINEKTpuUKe.

29. MNpoBoaHMKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NpOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
MOBEPXHOCTN).

30. 9nekTpoeMKocTb NPoBoAHUKOB. KoHaeHcaTopbl. CoefMHeHNEe KOHAEHCaTOPOB.

31. DHeprus anekTpPNYEecKoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3aPSLO0B, 3aPSKEHHOrO MPOBOAHNMKA.

32. MNoCTOSAHHbBIN 3NEKTPUYECKNIA TOK, M0 XapakTEPUCTUKUN 1 YCIOBUS CYLLECTBOBAHMSI.

33. MNocTosHHbIV anekTpuyecknii Tok. 3akoH Oma ans uenu. 3akoH Oma B amddpepeHumansHon goopme.

34. 9nekTponpPoBOAHOCTb METANNOB. DKCNepUMeHTallbHOEe [0Ka3aTeNbCTBO 3IEKTPOHHOM NpUpPOoAbl TOKa B MeTasnax.
35. Knaccuyeckasa Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopuu. TpyoHOCTM KNACCUYECKOA TEOPMU MPOBOAUMOCTH.

CemecTp 2

TeKyLlUin KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 6, 8

NabopatopHas paboTa €1. N3yyeHne siBNeHMs MHTEPdEPEHLNN.

NabopatopHas paboTa €2. N3ydeHne andpakumm ceeta (Ha wenw).

NabopaTopHas paboTa €3. V3ydeHne nudppakumm ceeTa (Ha NpensiTCTBIN).

NabopatopHas paboTa €3. N3y4yeHne 3aKOHOB TEMNOBOIr0 U3Ny4HeHMSI.

NabopatopHas paboTa €4. N3ydeHue saBneHus dpoToadpdoekra.

NabopatopHas paboTa €5. SkcnepuMeHTanbHoe noaTBepXaeHne noctynatos bopa. OnbiT ®paHka u Mepua.
NabopatopHas paboTa € 6. CnekTp atomMa BO4OPOAA.

NabopatopHas pabota € 7. O3HakomneHwe ¢ paboToli ra3oBoro nasepa.

NabopatopHas paboTa € 8. aMepeHne CKOPOCTY CBEeTa C MOMOLLbIO TA3ePHOr0 CeHcopa ABUXEHNS.
NabopatopHas paboTa € 9. OnTnyeckas aHN30TPONUS NOA BIUSHUEM BHELWHWX BO3AEACTBUIA.
NabopatopHas pabota € 10. OnpeneneHne cKOpocTu ceeTa.

2. TectupoBaHue
Tembl 6,7, 8,9, 10
1.Y nnockoi anekTpoMarHUTHOM BOMHbI, YacTb KOTOPOI n3obpaxeHa Ha puc., ONnHA BOMHbI paBHa (B MKM):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BAPWAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraeneHa MrHoBeHHast ooTorpadoms aneKkTpu4eckon CoCcTaBnstoWen 9neKTpoMarHuTHOM BOSHbI,
nepexogsuwen n3 cpedpl 1 B cpedy 2 neprneHankynapHo rpaluue pasgena AB. Ecnu cpepa 1-BakyyM, TO CKOPOCTb CBETa
B cpefe 2 paBHa (*108)m/c?

BAPVAHTbI OTBETOB:-:2,4-:3,0-:0,13-:2,0-: 3,3

3. OnTnyeckas onuHa nyTv B NpO3payHoi nnacTuHKe ¢ nokasartenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nyyeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHum nydun garoT MuHumMym ¢ m=0 ons ceeta
ONVUHOW BOMHbI (B MKM):

BAPVUAHTbBI OTBETOB:-:9,0-:8,0-:0,2-: 0,7 -: 1,3

5. PasHocTb xo4a ABYX MHTEPGEPVPYIOWMX NyHe MOHOXPOMaTNYeCKoro ceeta paeHa /2 ( AnvHa BonHbl). [Npy aTom
pasHocTb (pa3 KonebaHwi pasHa...

BAPVAHTbI OTBETOB: -: 1 -:11/2-: 0 -: T1/3 -: 11/6

6. dndpakunoHHas peweTka ¢ NOCTOSAHHON d= 5 MKM Ons cBeTa ¢ A/MHOW BOMHbI A= 0,6 MKM faeT AMgpakuNOHHbIA
MakCVMMyM BTOPOro nopsioka nof yriom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. AndopakunoHHbIA MakCUMyM TpeTbero nopsaka ons ceeta ¢ AnvHon BonHbl A = 0,55 MkM noa yrnom ¢p=300 BO3HUKAET
Ha Wenn WUPUHOM (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05

8. Ha puicyHke npefctasneHa cxema pas3bueHns BONHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnMTyabl KonebaHwi,
Bo36yXaaembix B Touke P 1-i4, 2-i4, 3-i 1 1. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. . AMnnutyna A pesynbTupytoLero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

BAPVAHTbI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobblKHOBEHHBIN Nlyd pacnpocTpaHaeTcs BAOMb IMHWUU C HOMEPOM:

BAPVUAHTbI OTBETOB: -:1-:2-:3-:4-:5

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasbHas aMnauTyaa ceeToBoro Bektopa B N=3,5 pas 6onbuie
MUHMManbHon. CTeneHb nonsipu3auny ceeTa paBHa:

BAPVAHTbI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mexay rnaBHbIMK NNOCKOCTAMM nNongapuaartopa n aHannsartopa paseH 30 rpan. PaccumtaTtb nameHeHvne
WHTEHCVBHOCTM NPOLIEALIEro Yepes3 HUX CBETA, ECNM Yron MeX .y rnaBHbIMM NNOCKOCTAMU paBeH 45 rpag.

BAPVUAHTbI OTBETOB: -:2,4 -: 3,1 -:11,0-: 1,5

12. [Ins anekTpoMarHUTHOroO n3ny4yeHust ¢ SAnHOM BonHbI A= 0,4 MKM aHeprus potoHa pasHa (8 10-20 Ox):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpaeneHns nagarwwero ooToHa, pacCesHHOro hoToHa 1 aNeKTpoHa otaayun. Yron
paccesHus 90, HanpaBneHve OBUXEHNS ANEKTPOHA 0TAAa4M COCTaBNSET C HAMpPaBieHeM najaiowero gooToHa yron = 60
rpan. Ecnn umnynbc napatowero gpotoHa Pdo, ToO MMNynbC 9NeKTpoHa 0TAaqn paBeH...

BAPVAHTbBI OTBETOB: -: 1,5 P -: 2 Pdp -: P -: 4 Pop

14. KaTtogn BakyyMHOro ¢ooTO3neMeHTa OCBeELLaeTCs CBETOM C aHeprmei keaHTos 8 aB. Ecnv gpoToTOK Npekpaliaercs npu
nomadve Ha pOTONEMEHT 3anuparolero HanpsxxeHns 4 B, To paboTa BbiIxof4a 3aNeKTPOHOB M3 kaTtoaa pasHa(3aB):
BAPNAHTbI OTBETOB: -: 8 -:112 -:14 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprua 1 kX, T0 aHepreTnyeckas
CBETMMOCTb Tena pasHa (B KB1/M2):

BAPVAHTbI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95

16. Ecnu gna AYT nnowanb S= 50000 B1/m, TO Temnepartypa Tena (B K) pasHa:

BAPVAHTbI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha pucyHke nokasaHa KpuvBas 3aBUCUMOCTM CMEKTPANbHOW NIOTHOCTU SHEPreTUHECKON CBETUMOCTY aBCoMNOTHO
YyepHoro Tena oT AnuHbl BONHbI Npu T=6000K. Ecnn Temnepartypy Tena ysenu4intb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMyMy U3My4yeHnsi aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: yMeHbLIMTCS B 4 pasa -: yBenn4nTcs B 4 pasa

18. B atome Bogopoaa 13 npeacTaseHHbIX Nepexoaos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiiMaHa COOTBETCTBYET NEPeExXon C HOMEPOM?

BAPNAHTbI OTBETOB: -:5-:1-:4-:3-:2

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeet Bug (CM puc).
MepBbili NOTEHUManN BO36yxaeHns rasa (8 aB) paBeH:

BAPVAHTbI OTBETOB: -:3-:5-:0,5-:14-:1

20. e bpoiinb 0606wWwmn cooTHOLWeHWEe Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULLaMU, UMMYbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei ANMHON BONHbI obnafatoT?

BAPNAHTbI OTBETOB: -: HEATPOHbI -: 9NEKTPOHbI -: -4aCTULbI -: NPOTOHbI

21. Mpu a - pacnage s4po nsotona paanmsa 88-Ra-226 npespallaercs B 94p0 C MaCCOBbIM YACIOM

BAPVAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13
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22. Kakas nonst paanoakTVBHbIX aTOMOB pacnafeTcsl Yepes NHTepBas BPEMeHW, paBHbIli TPEM Neproaam nonypacnana?

BAPUNAHTbI OTBETOB: -: 25% -: 87,5% -: Bce atombl pacnanytcs -: 90% -: 50% 23. HenaBecTHbI paanoakTUBHbIA
XVIMUYECKUIA 3N1EMEHT CaMONPOM3BONbHO pacnagaeTcs no cxeme: .S apo 3Toro aneMeHTa CogepXxur...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeitTpoHa -: 94 npoToHa 1 142 HelATpOHa

-1 94 npotoHa n 144 HeinTpoHa -: 92 npoToHa 1 142 HelTpoHa

3. Konnoksuym

Tembl 6,7,8,9,10

1. OnekTpoMarHUTHble konebaHus. Buabl. Xapaktepuctukiu.

2. OneKkTpoMarH/UTHbIE BOMHbI. XapakTepUCTUKN. DHeprus.

3. VlHTepCbepeHLl,l/lﬂ cBeTta. KOFepeHTHOCTb N MOHOXPOMATU4YHOCTb. Ycnosue NHTEPdEPEHLNOHHOIO MakCcuMyma v
MUHNMYMA.

4. VnTeppepeHums ceeTa. Pacyet nHTeptepeHLIMOHHO KapTUHbI OT ABYX UCTOYHMKOB. VIHTEpdbepeHuns cBeTa B TOHKUX
nieHKax.

5. Oundppakuns ceeta. MpuHumn MNolireHca-PpeHens. Meton 30H PpeHens.

6. Ondppakumnsa dpeHensa Ha Kpyrnom otsepctuun. dudppakumnsa dpeHensa Ha Kpyriom gucke.
7. Ondppakuns dpayHrodepa Ha AncpakLMOHHON peleTke.

8. dudppakums Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbda- Bparra.

9. Monspusauus ceeta. 3akoH Mantoca. 3akoH Bptoctepa.

10. Oducnepcus ceeTa. dNeKTpoHHAs Teopus Ancnepcumn ceeta.

11. [1BoriHOe nyvenpenomneHne. VickycCTBeHHas onTnyeckas aHn3oTponus.

12. Tennosoe many4yeHne un ero xapakrepmuctukn. 3akoH Kupxrodga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHuns
Buha.

13. I'vnoTeasa lNMnaHka. Popmyna lNMnaHka.

14. doToachbdhekT. 3akoHbl hoToadhbdekTa.

15. YpaBHeHve SiHwWTenHa onsa BHeWwHero gotoadpdekra.
16. OnbiTol Jlebepnesa. [asneHue ceeTa.

17. SdbpekT KomntoHa.

18. OCHOBHbIE NONOXEHNS KBAHTOBOM MexaHuku. Popmyna ae Bpoiing. CooTHoweHns HeonpeaeneHHocTeh. BonHosasi
PYHKLMS 1 ee CTaTUCTUYECKNIA CMbICH.

19. Ob6uwee ypaeHeHve WpeanHrepa. YpasHeHve LWpeauHrepa s ctaumMoHapPHbIX COCTOSIHUIA.
20. CeobopHas yactuua. HYactuua B 0LHOMEPHOW NPSAMOYTroNbHOM " NOTEHUMANbHON ame".

21. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHLManbHbIi 6apbep. TYHHeNbHbIA 3d0deKT.

22. KBaHTOBBbI FapMOHNYECKNIA OCLMNNATOP.

23. KeaHToBas teopust atoma. Noctynatbl Bopa.

24. Atom Bogopoga. KeaHToBble Yucna.

25. CnekTpbl aTOMOB 1 MONEKY/I.

OneMeHTbl OM3NKN TBEPJOro Tena.

26. BbiHy>xaeHHOe nanyyeHwne. NpuHumn getanbHoro pasHosecus. dopmyna Mnaxka

27. Ilasepbl

28. PacnpepeneHue anekTpoHOB NPOBOAVMOCTM B MeTane Mo SHeprusm npv abcontoTHOM Hyne. SHeprus depmu.
BnusiHne TeMnepaTtypbl Ha pacrnpeneneHvie 3NeKTPOHOB NPOBOAMMOCTY B MeTanse Nno aHeprusim.

29. Teopus TennoemkocTtei diHwTeliHa , Jebas.

30. SHepreTnyeckue 30HbI B KpucTannax. PacnpeneneHne anekTpoHOB Mo 3HEpPreTUYeckum 3oHaM. BaneHTHas 30Ha v
30Ha NpoBoAUMOCTU. MeTannbl, OUANEKTPUKUN 1 NONYNPOBOIHUKN.

31. MonynpoBoaHwku. CobcTBEHHAS 1 NPUMMECHas NPOBOAMMOCTb NOYNPOBOAHMKOB.
32. Pabota Bbixoaa. KoHTakTHast pasHOCTb NMOTEHLMAMO0B.

33. KOHTaKT 31eKTPOHHOr0 1 AbIPOYHOrO MOMYNPOBOAHNKOB (P-N NEpexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
Appo atoma.

34. OCHOBHblE CBOMCTBA 1 CTPOEHNE AOpa.

35. OHeprus cBasun saep.

36. SloepHble cunbl.

37. PaonoakTtmBHOCTb. Buabl pagnoakTMBHOro UanyveHms.

OneMeHTapHble YacTuLbl.

38. YpoBeHb aneMeHTapHbIX 4acTuu,

39. ®dyHOaMeHTanbHble B3aUMOOENCTBUS.

Ok3ameH

Bonpochbl k ak3ameHy:

1. SnekTpoMarHnTHble konebaHus. Buabl. Xapaktepuctuku.

2. OnekTpoMarHUTHbIE BOJHbI. XapakTepUCTUKN. DHEPrus.
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3. NHTepdpepeHumns ceeTa. KOrepeHTHOCTb U MOHOXPOMATMYHOCTb. YCNOBME MHTEPIEPEHLMOHHOO MakcuMyMa u
MUHMMYMa.

4. VInTepgpepeHums ceeTa. PacyeT nHTepgepeHLIMOHHON KapTUHbI OT ABYX UCTOYHMKOB. VIHTEpdbepeHums cBeTa B TOHKUX
nneHkax.

5. Ondppakuus ceeta. MpuHumn MonreHca-PpeHens. Meton 30H ®peHens.

6. dundppakuns dpeHenst Ha Kpyrnom oTeepcTun. dudppakuma PpeHens Ha KpyrnoM Amcke.
7. Ondppakuns dpayHrodepa Ha AnpakLMOHHON peleTke.

8. dmdppakumns Ha NpocTpaHCTBEHHONW peweTke. @opmyna Bynbda- bparra.

9. MNMonapusauus ceeta. 3akoH Manioca. 3akoH bpiloctepa.

10. Oucnepcuns ceeta. OnekTpoHHas Teopus aucnepcum ceeTta.

11. [1BoiHOE ny4enpenomneHne. VickyccTBeHHas onTnyeckas aHn3oTponus.

12. TennoBoe n3ny4yeHne 1 ero xapakrepmuctmkn. 3akoH Kupxrodpa. 3akoH CtedpaHa-bonbumMaHa. 3akoH cMeleHns
BuHa.

13. N'vnoTesa lNnaxka. dopmyna lMNnaHka.

14. doToachbdpekT. 3akoHbl hoToadpdekTa.

15. YpaBHeHve SiHwWTenHa ons BHewWwHero gotoadpdoekra.
16. OnbiTbl Jlebenesa. [laBneHne ceeta.

17. OdbpekT KomntoHa.

18. OCHOBHbIE NMONOXEHUS KBAHTOBOW MexaHukun. dopmyna ne Bporing. CooTHoweHmsa HeonpeneneHHocTelh. BonHosas
OyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

19. Obwee ypaBHeHue WpennHrepa. YpaeHeHue WpeauHrepa onsi ctaumoHapHbIX COCTOSIHUIA.
20. CeobopHas yactuua. HYactuua B 04HOMEPHOW NPSIMOYroNbHOM " NoTeHumansHom sme".

21. MNpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANBHBIA Hapbep. TYHHENbHbIA 3¢OEKT.

22. KBaHTOBbI rapMOHNYECKNIA OCLUNNATOP.

23. KeaHTOBas Teopus atoma. Noctynatbl Bopa.

24. ATom Bogopoga. KsaHToBsble yncna.

25. CnekTpbl aTOMOB ¥ MOMNEKYII.

OnemMeHTbl OM3nKKN TBEPZOro Tena.

26. BblHy>xaeHHoe nanyyeHmne. MNpuHuun getanbHoro pasHosecusl. ®opmyna lNnaHka

27. Nasepbl

28. PacnpeneneHne anekTpoOHOB NPOBOAMMOCTW B METAE N0 3HEPrNsaM Npu abCoNTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrUsM.

29. Teopwus TennoemkocTen diiHwTekHa , ebas.

30. SHepreTnyeckme 30HbI B KpucTannax. PacnpeaeneHne anekTpoHOB MO 3HEPreTUYECKMM 30HaM. BaneHTHas 3oHa 1
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKMN 1 NONYNPOBOLHUKM.

31. MonynpoBoaHukn. CoBCTBEHHASA M NPUMECHAS MPOBOAMMOCTb NONYNPOBOAHVKOB.
32. Paborta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMNO0B.

33. KoHTakT 3n1ekTPOHHOro 1 AblPOYHOrO NONYNPOBOAHUKOB (P-N MEepexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
Anpo artoma.

34. OcHOBHble CBOMCTBA 1 CTPOEHWE S4pa.

35. OHeprug cea3u saep.

36. SloepHble cunbl.

37. PagnoaktmBHOCTb. Buapl pagnoakTMBHOro U3ny4eHuns.

OneMeHTapHble YacTuubl.

38. YpoBeHb aneMeHTapHbIX YacTuL.

39. dyHOaMeHTanbHbIE B3aMMOOERCTBUS.

6.4 MeTtoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HAHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ynTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylwas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHawEéHHON CooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothl NPOBOLSAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorui. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE MPUMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHue |TecTpoBaHUe NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KoM4ecTBo 2 10
TECTOBbIX 3aaHuii. Ha BbINONHEeHVEe BbloenseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTea 3amaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNA.

Konnoksuym Ha 3aHaTmMun obyyatowmecs BbICTynaroT ¢ OTBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cy>XnatoT BONPOChl Mo n3y4yeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTL CUCTEMHO Y JIOTUYHO MU3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKU 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUA N PeLleHN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonorui. OLueHMBalOTCA 3HaHNe MaTepuana u
YMEHUE NPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

TectmpoBaHue |TecTnpoBaHue NPOXoamuT B MMCbMEHHON GOOPME UK C NCNONb30BaHNEM
KOMMboTEpPHbIX cpeacTs. Obyyatowmiics nony4aeTt onpeaenéHHoe Konm4ecTso 2 10
TECTOBbIX 3a[aHNIA. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTBa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTHN OT
npoLueHTa NPaBuIbHO BbINOIHEHHbIX 3a0aHUIA.

Konnoksuym Ha 3aHaTMm obyyatowmecs BbICTynarT ¢ 0TBETAMK, OTBEYAIOT Ha BOMPOCHI
npenonasatens, o6cy>XnatoT BONPOChl Mo nsyvyeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO Y NIOTMYHO MU3naratb
mMartepuan, aHann3npoBaTb, POPMyNMPOBaTb COBCTBEHHYIO MO3NLIMIO, OTBEYaTb
Ha OOMNONHUTENbHbIE BONPOCHI.

dk3ameH 9K3aMeH HaueneH Ha KOMMNEKCHY0 NPOBEpPKY OCBOEHMS AUCUMMNVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM U NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpockl (3anaHns) no sceM temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BnafeHue Matepunanom, ero CUCTeMHoe
0CBOEHUE, CNOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuase NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLMNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum BruneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6GubnnoTekoil.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0 TOUKM NpW BBEAEHNM 00yHaoLLMMCs CBOETO NOrMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUK NeYaTHbIX U3AaHWi 6ONNOTEYHbIN
POHL [OMKeEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha kKaxaoro obyyaiouerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Opabosuy K. H. ®nsuka [OnektpoHHbiii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. - 539 c.
- ISBN 978-5-9221-0652-8. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

nblowoHok A. B. duauka [OnekTpoHHbIN pecypc]: ydebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
"oHyapeHko. - Mockea : MHDPA-M, 2013. - 600 c. - (Bbicwee obpasoBaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OneKkTpoHHO-6ubnnoTedHble pecypcbl. CaBenbes U. B. Kypc obweit domanky [SnekTpoHHbIi pecypc]: y4ebHrk B 3 ToMax /
N. B. Caeenbes. ? CaHkT-lNetepbypr: IlaHb, 2011. - T.3. KBaHToBas ontuka. ATomHasi pusmnka. drsmnka 18epaoro tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmum

nekunu B xone NeKUMOHHbIX 3aHSATUI HEOBX0AUMO:

1. BecTu KOHCMeKTUpoBaHue y4ebHoro matepuana.

2. Obpalatb BHMMAHWE Ha KaTeropuu, OOPMynUPOBKM, 3aKOHbI, pacKpblBaOWMe CoOAepXaHne
PU3NYECKUNX SBNEHWI N NPOLIECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANbHBIE A0KA3aTENbCTBA (PUINYECKMX
3aKOHOB.

4. BHMMaTenbHO YSCHUTb NPaKTUYECKy HanpaBieHHOCTb OCHOBHbBIX 32KOHOB (OU3UKMN.

5. XenatenbHo 0cTaBWTb B paboyrx KOHCNEKTAX MONs, HA KOTOPbIX Aenatb NOMETKM N3
PEeKOMeH00BaHHOW NUTEpaTypbl, OOMOMHAOWME MaTepuan NpocsylaHHOM Nekummy, a Takxe
nogyepkmeaoLLme 0cobyto BAXXHOCTb TEX UMM UHBIX TEOPETUYECKMX NMONOXEHNN.

6.3anasatb NpenoaasaTtento YTOYHSWME BOMPOCh! C LENbI0 YACHEHNS TEOPETUHECKUX NONOXEHWI,
paspelleHmnsa CNopHbIX CUTYaLWiA.

npakTnyeckme | B xoie npakTMyYeckunx 3aHaTUiA HeO6X0AMMO:

3aHsTUA 1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpOca. YCTaHOBUTL BCE NI faHHbIe NPUBEAEHbl AN pelleHus!
3apaqn. Coenatb CXemMaTn4eCcKmin pUCYHOK.
2. Kaxayto npakTnyeckyto 3afaqy pewnTb BHavane B obwem Bmae. 1o No3BONUT LeneHanpasneHHo
MCMonb30BaTh PU3NYECKUI 3aKOH MO TEME peLlaeMoii 3aaaqn.
3. [MpoBecTn YMCneHHbIE MaTeEMaTMYecKne pacyeTbl 1 06513aTenbHO NPOBEPUTb PA3MEPHOCTb U
NpPaBLoMoL06HOCTb NONMYYEHHbBIX CPU3UYECKMX BETNYMH.

nabopatopHbie| JTabopaTopHbie paboTbl

paboTbl Mepen npoeeaeHnem nabopaTopHoi paboTbl 065i3aHbI 03HAKOMUTLCS C TEXHUKOM 6€30MacHOCTH Nnpu
BbINOMHEHNMW AaHHON PaboThl U METOANYECKMMU YKa3aHusaMu K paboTe. MNpu BeINONHEHNM
nabopaTtopHbIx paboT HeobxoamMMo:
1. CchopmynupoBaTh Lenb U 3a8a4v BoiNonHAeMoln paboTol
2. Ykasatb B OTYETE CXEMy YCTAHOBKM U pacckasaTb NpUHLUM ee AencTBrS
3. 3anucatb pesynbTaTthl M3MePeHWii B Tabnuue 1 onpenenuts paboyve hopmyrbl pacyeToB
4. ObpaboTaTb pe3ynbTaTbl UISMEPEHUI COrNACHO pabounx oopMyn 1 NPencTaBUTb OAHHbIE B BULE
rpacpukoB, Tabnuy, (MpUBETCTBYETCSA MCNONb30BAHUE NporpamMm 06paboTky aKCNepUMEHTaNbHbIX
n3amepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii
5. CocTaBuTb BbIBOALI MO UTOraM BbINONHEHHON paboThl. [POBECTU CPaBHUTENbHbIN aHanu3 ¢
TEOPETNYECKNMN OAHHBIMU
6. Mo utoram BbINONHEHNS PabOTbl COCTABUTbL OTYET MO BbIWEYKA3AHHbLIM MYHKTaM (NMPUBETCTBYETCA
HaneyaTaHHbI BapuaHT).
7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TeMe paboThl.

CtpaHnua 17 ns 21.




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

Bup pabor MeTopmnyeckue peKkoMeHpauum
camocTtosi- | B xone camoctosiTenbHoin paboTbl HE06X0AUMO:
TenbHas 1./13y4nTb OCHOBHYIO 1 LOMONHUTENbHYIO NUTEPATYpPy No TEME.
pabota 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, LONoAHUB ero COBCTBEHHBIM KOHCMEKTOM,

Mo/y4eHHbIM U3 PEKOMEHJ0BaHHON MpenoaaBaTenem nuTepartypbi.

3. Nayuntb pekoMeHaoBaHHbIe NpenoaasaTenem aNnekTpoHHbIE 00pasoBaTebHbIe PECcypChl,
npeseHTaumn Nno n3yyaembiM pasnenam QUanku.

4. Obpatntb 0coB0€e BHUMAHNE Ha NOCTAHOBKY 3KCMEPUMEHTaIbHbIX OMbITOB, AOKA3bIBAOLMX
ovanyeckune 3aKoHbI B MPUpPOAE.

5. B cny4ae BonpocoB Mo usy4aemomy matepuany- obpawarscs K npernoaasarento 3a
Pa3bsACHEHUAMU.

TecTnpoBaHue | 1. MNepen peweHMEM 3aaaHUA PEKOMEHAYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHUKam
WM KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE (DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K peleHnto 3afaHusi, He06Xo04MMO KpPaTKo 3anucatb ero ycnoeume, u (ecnu
HeobxoaouMo) caenaTb pUCYHOK. PeleHne cHavana cnefyet ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACYETHYIO POPMYY 1 3aTeM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tocne aToro Hy>XHO CPaBHUTb MOMYyYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANN3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblOpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNBKN.

3. Ob6s13aTeNbHO BbINONHEHWE AOMAWHMX NPAKTUYECKUX 3aAaHNi 4SS YCNEWHOro NPoxXoX AeHus!
TECTUPOBAHUS U HANMUCAHWUS MMCbMEHHbIX (KOHTPOMbHBLIX PaboT).

Konnokeuym | Konnoksuym

1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckre oopMysbl No NPORAEHHbIM TEMaM

3. Konnoksuym no cousvke npoxoamT B MMCbMEHHO OpMe 1 OOMXKEH CoaepXartb:

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

- 0N BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbBIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoOMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

3ayet 1. O3HaKOMMTLCS C NepeYHEM BOMPOCOB 4N 3a4eTa

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE pM3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 3ayeT no hu3rke NPOXoaMT B MMCbMEHHOM (DOPME 1 LOMXKEH comepXarb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLysb, Tak Y HarpaBneHue;
-0OPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChOopMe); MpU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNINPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMWIA OTBET Ha BONPOC

4. PeweHrie 3a8a4 cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTEHHBIV pacyeT B eduHuuax CIA.

3K3aMeH 1. O3HaKOMMTbCS C NepeYyHeM BOMPOCOB ANsi 3K3aMeHa

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCNEKT Nekuuii. Belyuntb
BCE (pr3n4eckre oopMysibl No NPOMRLEHHEIM TeEMaM

3. 9K3aMeH No husrke NPoXoanT B MMCbMEHHOV hopMe 1 A0NXKEH cofepXartb:

- onpeaeneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOI (hopMme);

- 0SS BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak U HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKORN 1 TEKCTOBOI chopMe); Npu 3TOM
HeobxoMMO aTh onpeneneHne U3NYECcKnX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BONPOC

4. PeweHvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHnsXx),
NONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTMeouiiHas ayautopus.

KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cootBeTcTBUM ¢ TpeboBaHnsamMm GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 15.03.04
"ABTOMATM3aLNSA TEXHONOMMHYECKMNX NPOLLECCOB 1 MPON3BOACTB"
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:
KBanudomkauus BeinyckHuka: bakanasp
®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc 0bwein ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousmka:
B 3-x Tomax / U. B. Caeenbes. - CaHkT-lNeTepbypr: JlaHb, 2011. - 432 ¢.(100 ak3.).
2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. Caeenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 2k3.).

4. Tpochumosa T.U. Kypc gomamku [TekcT] : yuebHoe nocobue Ans MHXEHEPHO-TEXHNYECKMX CreLmnanbHoOCTeh By30B /
T.W. Tpocpumosa. 10-e n3a., nepepab. u gon .? Ekatepunbypr : ATI1, 2016. - 560 c¢.(35 ak3.).

5. Kypc comsmku: YuebHoe nocobue / B.I'. XaBpyHsk. - M.: HAL MH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwwee
obpasoBaHue: bakanaspuar). ISBN 978-5-16-006395-9 - Pexum goctyna: http://znanium.com/catalog/product/375844

6. [lemnayeHko B. V. dusrka [SnekTpoHHbIl pecypc] : y4ebHuk / B. . OemunayeHnko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mockea: MH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum poctyna:
http://znanium.com/bookread2.php?book=469821.

JdononHutenbHaa nuteparypa:

1. BagouH [. B. duauka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usga., non. - KasaHb : M3n-80
MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenMm. ykas.: c. 445-459. - MNpwn.: ¢c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 2k3.).

2. BacouH 0. B. dusmka [TekcT] yueb. nocobue ons cTya. nHxeHepHoix cneu./ . b. BaduH. - 2-e nsga., gon.. - KasaHsb :
N3n-8o MOuH PT, 2010. - Y. |. - 316 c. : nn. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.).

3. Bpybnesckasi I. B. duauka. MpakTrkym [OnekTpoHHbIl pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
"oHyapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. dunsuka [OnektpoHHblii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. VnbiowoHok A. B. ®usuka [DnekTpoHHbIA pecypc]: yuebHoe nocobue / A. B. UnblowoHok, M. B. Actaxos, /. A.
"oHYapeHko. - Mockea : UIH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6. MuHckuin A. A. dusnka [OnekTpoHHbI pecypc] : yuebHuk / A. A. Muncknia, . FO. MpakoBckuiz; noa obw,. ped. npod.,
0.9.H. 0. N. Ouka, H. C. Mypbiweoi. - 3-e uag., ucnp. - Mocksa: ispatenscteo '@OPYM', 2013. - 560 c. -
(MpodbeccuoHanbHoe obpasosaHue). - ISBN 978-5-91134-616-4. - Pexxum goctyna:
http://znanium.com/go.php?id=375867
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Mporpamma ancumnnvHbl "dusmka”; 15.03.04 "AsToMatnsaums TeXHONOMMYECKMX NPOLIECCOB 1N NPOU3BOACTB".

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

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

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

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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