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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy 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 NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CNOCOOHOCTbIO K MO3HABATENbHON AEATENBHOCTU
MNK-22 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKUN, ECTECTBEHHbIX,
rYMaHUTaPHbIX 1 9KOHOMUYECKUX HayK Npu pelleHur npodeccroHanbHbIX 3aaad

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

OCHOBHbI€ MOHATUA, 3aKOHblI 1 MOOENN MEXAHWUKWN, 3N1IEeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husnkn, CTaTUCTMYECKOm pusnkn n TepmMognHaAMUKN,

JonxeH ymeTb:

MCcnonb3oBaTb OCHOBHbIE NMPUEMbI 06p860TKVI SKcnepuMeHTanbHbIX OaHHbIX; pewaTb TUnoBble 3a4a4n No OCHOBHbIM
pasnenam usnku, NCNonb3ysa MeTodbl MaremMaTtn4yeckoro aHannsa,

JlonxeH Bnagetb:

MeTo4aMm aKCNEPUMEHTANBHOIO NCCNeA0oBaHNs B on3uke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
3KCMNepuMeHTa);

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATbL pe3yNbTaTbl OCBOEHNS ANCLUMIMANHBI B MPOGECCUOHANBHOW OESTeNbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynu)" OCHOBHOM NpodbecCcuoHanbHom
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas be3onacHocTb (OxpaHa NpUpoaHO cpenbl 1
pecypcocbepexeHmne)" n oTHocutcst kK 6a3oBoli (0blwenpodeccnoHanbHol) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTaktHas pabota - 216 yaca(oB), B TOM yucne nekuum - 72 yaca(os), NpakTMyeckmne 3aHatus - 72 yaca(os),
nabopatopHble paboTbl - 72 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 324 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOro KOHTPOS ONCLUUMMUHLIL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe; 9K3aMeH B 3 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 paboThbl,
Paspenbl aucuunnavHbl / MX TPYDO0EMKOCTb CaMocTtosTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
3aHATUA paboTbl
Tema 1. Pnsnyeckme OCHOBbI
1. MEeXaHUKN. 1 6 6 6 29

Nlekuunmn
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. MexaHn4eckme konebaHus u
2. BOMHbI 1 4 4 4 25
3. [Tema 3. MonekynsapHas gouauka. 1 4 4 4 25
4. [Tema 4. OcHOBbl TEPMOANHAMUKM. 1 4 4 4 29
5. [Tema 5. SnekTpocTartuka. 2 4 4 4 20
6. 'Tl'oe:la 6. [MOCTOSHHbBIN SNEKTPUYECKNIA 5 4 4 4 50
7. |Tema 7. SnekTpoanHammka. 2 6 6 6 20

Tema 8. OnekTpoMarHuTHble
8. KonebaHns 1 BOMHbI. 2 4 4 4 12
9. |Tema 9. BonHoBas onTuka. 3 6 6 6 25
10.[Tema 10. KaHTOBas onTuka. 3 4 4 4 20
11.[Tema 11. Bopoeckas Teopus atoma 3 4 4 4 20

Tema 12. SnemMeHTbl KBAHTOBOM
12. MEXAHVKU. 3 6 6 6 30
13.|Tema 13. ®u3nka atoMOB U MONEKYII. 3 4 4 6 22

Tema 14. SnemeHTbl OU3NKK
14. TBEPOOro Tena. 3 6 6 & 19

Tema 15. SnemeHTbl husnkn
15. aTtoMHoro sapa. 3 4 4 6 4

Tema 16. dusrka anemMeHTapHbIX
16. wacTvLL 3 2 2 0 4

Ntoro 72 72 72 324

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKMU.
OCHOBbI KUHEMATVKM

KnHemaTnka noctynatenbHOro ABUXeHns (MatepvanbHas To4ka, cuctema oTcyéTa, TpaekToprs ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliartenbHoro asmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBSA3b MEXY Yr0BOW N TIMHEAHON CKOPOCTAMU, paBHOMEPEMEHHOE BpaLueHNe
mMaTepuanbHON TOUKM).

OCHOBbI AMHaAMUKIN

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnsa B MexaHuke

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbI, NMOTEHUMaNbHas aHeprus Tena. CeBs3b MEX Iy CUMNOA 1 NoTeHUManbHom
aHeprueli. OQHOPOOHOCTL BPeMeHW. 3aKoH COXpaHeHNs MONHOM MexaHn4Yeckol aHeprun. OQHOPOOHOCTb
NpoCTPaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema LWtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs MOMeHTa UMMynbcea.

Pensatusmctckas mexaHuka

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aMea/ieHne BpeMeHM, cokpalleHne AfiMHbl. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue Koneb6aHusi U BOJHbI.

MexaHundyeckne konebaHusi U BONHbI

MexaHunuyeckne konebaHus

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

MexaHuyeckne BONHbI
XapakTepucTnkm mexaHum4eckmnx BonH. BonHosoe ypaBHeHme. [noTHOCTb aHeprun. NMNOTHOCTb NOTOKa SHepruu.
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Tema 3. MonekynsipHas cousuka.
MonekynsipHo-kuHeTn4eckas teopust (MKT) nageansHoro rasa

OcHogHble nonoxexns MKT. OcHoBHoe ypaBHeHne MKT noeanbHoro rasa. YpaBHeHWe COCTOSHUS naeanbHOro rasa.
duanyeckunii cMbicn Temnepatyphbl. SiBneHust nepeHoca. CpeaHss onnHa csobonHoro npobera monekyn.

®dyHKkuumn pacnpenenednsa Makcsenna n bonbumaHa

PacnpeneneHune monekyn no ckopoctam. dyHkumna pacnpeneneHus Makcsenna. bapomeTtprnyeckas goopmyna.
Pacnpegnenexune monekyn no sHeprusm. dopmyna bonbumaHa.

Tema 4. OCHOBbI TEPMOAVHAMUKM.

OcHOoBbI TEPMOANHAMUKM

MepBoe Hayano TepMoanHamuku. PaboTa rasza. BHyTpeHHss aHeprus rasza. TennoémkocTb raza. CteneHu csobonpl
monekyn. Anmabatuyeckuii npouecc. MNprvMeHeHe NEPBOro Havana TePMoAMHAMMKN K pasHblM npoleccaM. Kpyrosol
npouecc (umkn). Obpatumble 1 HeobpaTuMble NpoLlecchl. TennoBble ABUraTeny n XonoaunbHble MawuHbl. Linkn KapHo.
OHTponus. Il Ha4ano TepMOANHAMUKN.

Tema 5. dnekTpocTaruka.

OnekTpuyeckoe none B Bakyyme

CoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuMKuN.

OnekTpuyeckoe none B BeWeCcTse

MonsipHble 1 HENoONApHbIE OMANEeKTPUKK, X nonspuaauuns. MNonspusosaHHocTb. Teopema Naycca ong onanekTpuka.
ONeKTPOEMKOCTb. SHEPIUS NEKTPUYECKOrO NOAS.

Tema 6. NMoCTOSIHHBIN 3NEeKTPUYECKUIA TOK.

[MOCTOSIHHBIN SNEKTPUYECKUIA TOK

Cwvna 1 NNOTHOCTb TOKA. CTOPOHHWE CUIbl. DNEKTPOABMXYLWAS CUna 1 HanpsXeHue. HanpskeHue Ha yyacTke 1-2.
3akoHbl Oma An1s 04HOPOAHOrO M HEOAHOPOAHOrO Y4aCTKOB B MHTErpanbHon 1 gudpdpepeHumanbHoi goopmax. 3akoH
Lxoyns-IeHua. Mpasuna Kupxroda ona passeTBneHHbIX Lienen. InekTpuyeckne Toku B XNOKOCTSX, ra3ax, B Bakyyme.
Tema 7. dnekTpoanHamuka.

MarHuTHoe none B Bakyyme

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbIn MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynsuus sektopa .
Cwuna JNopeHua. [puxeHve 3apsna B MarHMTHOM none. MarHuTHbln noTok. Teopema Maycca. PaboTta MarHuTHOro nonsi.
OnekTpomarHuTHas nHaykums. Npaswno JleHua. 3akoH ®Papanes. HaykTmeHocTb. CaMOMHAYKUNS.

MarHuTHoe none B BeELECTBE.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns. YpaBHeHnsa Makcsenna B MHTErpanbHoi n guddpepeHLmanbHom
chopmax, nx gon3anyYecknin CMbICH.

Tema 8. dneKkTpoMarHUTHble Koneb6aHUs U BOJHbI.

OnekTpoMarHuTHble konebaHus

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BoiHyXaeHHble anekTpuyeckue konebaHus. PesoHaHe Toka.
OnekTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHWEe Ons anekTpoMarHMTHOro nons. CKopocTb pacnpoCcTpaHeHUs anekTpoMarHMTHbIX BonH. CeBolicTea
N 3HEPrMs aNeKTPOMarHUTHbIX BOMH. Lkana anekTpoMarHMTHbIX BOMH.

Tema 9. BonHoBas onTuka.

WNHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBLIX BOMH. YCMNOBUS MAKCMyMa 1 MUHUMYMa MHTepdoepeHumn. MIHTepdoepeHumnst ceeTa ot
pasfinyHbIX 06EKTOB.

Oundppakuns ceeta

MpvHumn lMoitreHca-PpeHenst. Metoa 30H PpeHens. dudpakunm PpeHens n dpayHrodepa oT pa3nnyHbiX 06 bEKTOB.
PaccesHuve cserta.

Monspusauns n oucnepcms ceeta

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tema 10. KsaHTOBas onTuka.

Tennosoe nanyyeHue

XapakTepucTtuku Tennosoro nanyderus. 3akoHsl Kupxroda, CtepaHa-bonbumaHna. 3akoH cmeweHns BuHa. KsaHToBas
npvpoaa nsnyyeHns. 'mnotesa MNnarka. Popmyna NnaHka. OnTuyeckas nupomeTpums.
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doToadpdpekT. ddhdekT KomntoHa. [laBneHve ceeTa
3akoHbI BHeWHero chotoadppekTa. YpasHeHne SnHwTerHa ang gootoadpdekra.

Tema 11. BopoBckasi Teopusi aToma

3aKOHOMepHOCTI/I B aTOMHbIX CneKkTpax. Mounenb atoma TomcoHa. OnbITbl N0 paccesaHuio anbga-4yacTuLl. 9|,uepHa;|
MoAenb atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoda no bopy: ctaunoHapHbie 0pbuThl, SHEPrns, CeKTp
n3nyyeHus. MpaBnno KBAHTOBAHUSI KPYroOBbIX OPOUT. DNEeMeHTapHas Teopusi BOLOPOAHOro atoma no bopy.

Tema 12. dnemMeHTbI KBAHTOBOW MEXaHUKMW.
OCHOBHbIE NONOXEHNSA KBAHTOBOM MEXaHUKN

vnote3sa ne-bpoiins. CooTHoweHne HeonpenenéHHocTen NelideHbepra. BonHoBash chyHKLUS 1 ee CTaTUCTUHECKMIA
cmbicn. Obuwee ypasHeHue LpenuHrepa. YpasHerue LpeauHrepa ons ctaumMoHapHbIX COCTOSIHWMA. [IBUXeHue
cB06OHOM YacTuLbl. HacTuua B 04HOMEPHO NOTEHLMaNbHOM siMe. [poxoXaAeHre YacTULLbl CKBO3b MOTEHUMANBHbIA
6apbep, TYHHENbHbIN 3gPdeKT. [apMOHUYECKMIA OCUMNNATOP B KBAHTOBO MEXaHMKE.

Tema 13. ®nu3unka aTOMOB U MOMNEKYII.

dursmnka aToMoB 1 Monekyn. ATom Bogopona. CrnekTpbl WenoYHbIX MeTanno.. LnpuHa cnekTpanbHbIX NMHWA.
MynbTUNNETHOCTb CNEKTPOB U CNINH 3NEKTPOHA. Pe3ynbTypyowwmili MexaHN4eckuii MOMEHT MHOTO3N1EKTPOHHOMO atoma.
MarHuTHbIn MOMEHT aToMa. ddpdpekT 3eemaHa. DNeKTPOHHLIV NapaMarHUTHbI pesoHaHc. MpuHumn Maynu.
Mepuoanyeckas cuctema anemeHToB MeHaeneesa. Heprus Monekynol. MonekynsipHble CnekTpbl.

Tema 14. nemeHTbI OU3NKKN TBEPAOro Tena.
®dunsunka TBEPLOro TENA.

MoHsITME 030HHOM Teopun TBepPAbIX Ten. MeTannbl, AUINEKTPUKM, NONYNPOBOAHUKM MO 30HHOW Teopun. CobcTBEHHas
NMPOBOAMMOCTb MONYNPOBOLHMKOB. [prMecHas NPOBOAMMOCTb NONYNPOBOAHMKOB. POTONPOBOAUMOCTD.
NMiommHecueHuus TBepabix Ten. KOHTakT ABYX METaNIOB MO 30HHON Teopun. TEPMOSNEKTPUYECKME SIBNEHUS 1 UX
NMPUMEHEHNE.

Tema 15. dneMeHTblI PU3NKUN aTOMHOrO sigpa.
Sopo atoma

XapakTepucTuku aapa. JegekT Macchl U sHeprus cesau sapa. CrvH sapa u ero MarHUTHbIA MOMEHT. SnepHbIe Cumbl.

Mognenu sinpa. PagrnoakTtuBHoe nanyydeHue u ero Buapl. 3aKOH paanoakTUBHOro pacnaga. lMpaevna cmelweHuns. Anbga,
BeTa-pacnaf. [amMma usnyyeHue v ero cBoicTaa. Pe3oHaHCHOe nornoueHne ramma-usnydeHns. gpdekt Meccbayapa.

Peakumu neneHvsi u cnHTesa aaep.

Tema 16. ®u3nka anemeHTapHbIX YacTUL,.

Knaccudpmkaums anemeHTapHbix 4acTvu. Buobl B3aMmonencTenii aneMeHTapHbIx Yactuu. MeTtogbl peructpauum
3neMeHTapHbIX Yactuu. KocMuyeckne ny4n. MiooHbl 1 nx cBoincTea. MesoHbl 1 nx cBocTea. HacTuubl M aHTUYacTULbl.
MvnepoHbl. CTPaHHOCTb 1 YETHOCTb 3NEMEHTaPHbIX YacTul,. YeTHOCTb B cnabbix B3amMomLencTusx. 3oTonnyecknii
cnuH. HenTtprHo. Ksapku.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyaroWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HaNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTe/bHbIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTENbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHus
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)
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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
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNIUHBI
Cemectp 1
TeKyLLMI KOHTPOIIb
1. dun3nyeckre OCHOBbI MEXAHUKMN.
NabopaTopHble 2. MexaHuyeckmne konebaHuns 1 BONHbI.
1 paboTbl MK-22, OK-10 3. MonekynsipHas gouavika.
4. OCHOBbI TEPMOAVHAMUKMN.
1. dun3nyeckme OCHOBbI MEXAHUKMN.
2. MexaHuyeckmne konebaHuns 1 BOMHbI.
2 |TectupoBaHue OK-10, NK-22 3. MonekynsipHasi cpramka.
4. OCHOBbI TEPMOOVHAMUKN.
1. dun3nyeckme OCHOBbI MEXAHUKMN.
_ 2. MexaHuyeckune konebaHns 1 BONHbI.
3 |YcTHbIN onpoc OK-10, MNK-22 3. MonekynsipHasi (prauka.
4. OCHOBbI TEPMOOVHAMUKN.
3auer OK-10, MNK-22
CemecTp 2
TeKyLLNI KOHTPO/b
5. SnekTpocTartumka.
NabopaTopHble 6. IMOCTOSAHHbIN SNEKTPUYECKUI TOK.
1 paboTbl OK-10, TK-22 7. 9nekTpoanHamMuka.
8. AnekTpoMarHuTHble KonebaHns 1 BOMHbI.
5. SnekTpocTartumka.
6. IMOCTOSIHHBIN SNEKTPUYECKUIA TOK.
2 |TectmpoBsaHue OK-10, lNK-22 7. BneKTPOAVHAMMKA.
8. DneKkTpoMarHuTHole konebaHus 1 BOMHbI.
5. SnekTpocTartumka.
- 6. MNOCTOSHHbIN 3NEKTPUHECKUIA TOK.
3 |YcTHbI onpoc OK-10, NK-22 7. OnekTpoanHaMIKa.
8. AnekTpoMarHuTHble KonebaHns U BOMHbI.
3auer OK-10, MK-22
Cemectp 3
TeKyLLMI KOHTPO/Ib
9. BonHoBsas ontuka.
10. KaHTOBas onTtuka.
NabopaTopHble 11. BopoBckas Teopus atoma
1 paboTbl OK-10,, MNK-22 12. OneMeHTbl KBaHTOBOW MEXaHUKM.
13. Pur3mka aTOMOB 1 MONEKY.
14. OnemeHTbl PU3NKK TBEPJOro Tena.
9. BonHoBag onTuka.
10. KeaHTOBas onTumka.
2 |TectupoBaHue OK-10, MNK-22 11. bopoBckas Teopust aToma
13. ®usmka atomMoB 1 MONEKYN.
15. SnemMeHTbl on3MKM aTOMHOro aapa.
9. BonHoBsas ontuka.
10. KBaHTOBas ontuka.
3 |YcTHbIl onpoc MK-22 , OK-10 11. BopoBckas Teopus atoma
12. OnemMeHTbl KBAHTOBOW MEXaHWKMW.
13. dun3mka aTOMOB 1 MONEKY.
9k3ameH OK-10, MNK-22

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVI(;gHVISl 3ran
OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKyw Uit KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€HbI. Pe3ynbtar  |ocBOeHbl. Pe3ynbtar  |M yMEHMS YaCTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
YcTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 3
TeMbl. OTBET XOPOLO CTtpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHbLIN annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoeH OCBOEH YaCTUYHO. lMoHumaHune matepuana
MOHATUAHBLIM annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |hparMeHTapHoe nu
MpoaemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA N3 oTcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHD mMatepuana no Teme. oopMynupoBaTb CBOU
NnoHMMaHnsa Matepuana. |NoHMMaHnuAa Martepumana. Yp,osneTBopMTeanoe MbICNN, OﬁCY)K,IJ,aTb
[MpeBocxonHoe ymeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
cbopmynnpoBaTtb CBOV  (POPMYNIMPOBAaTb CBON  [(DOPMYNMPOBATb CBOU  |NOSIOXEHNS.
MbICnn, 0bcyXaaTb Mbicv, obcyxaaTtb Mbicnn, obcyxaaTtb
ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONOXeEeHNs. MONOXEHUA.
3auteHo He 3auteHo
3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLUMMNAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu
NPUCTYNUTb NO OKOHYaHWU YHMBEPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
LNCUMMNINHE.
CemecTp 2
TeKyL i KOHTPONb
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTuyeckas yoOBNeTBOpUTENbHAS  [HEeYyLOBNEeTBOpPUTENbHAS
noaroToBka. NoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. NOAroToBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoaMMble HABbIKY
OCBO€HbI. Pe3ynbTtar  |ocBOeHbl. Pedynbtar  |M yMEHMS YaCTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COoOoTBETCTBYET €€
Lensm. uensm. COOTBETCTBYET €€ Lensm.
uensm.
TecTnposaHue [(86% npasBuibHbIX Ot 71% 80 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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Tembl. OTBET XOPOLWO
CTPYKTypUpOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
lMpooemoHcTprpoBaH
BbICOKMIA YPOBEHb
noHVMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
doopmynnpoBatb CBOU
MbiCnn, 06CcyXaaTb
IVNCKYCCUOHHblE
NMONOXEHUS.

CtpykTypa oTBETA B
LenoM ageksaTHa Teme.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
[MponemMoHcTpupoBaH
XOPOLLUNA ypOBEHb
NMoHMMaHmns matepuana.
Xopoulee ymeHue
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHbIE
MONOXEHNSI.

CTPYKTYpPUPOBaH.
[MoHaTUAHBIN annapart
OCBOEH YaCTWNYHO.
lMoHnMaHWe oTAeNbHbIX
NoNIOXeHnn n3
maTtepuana no Teme.

Y nosneTBoputenbHoe
yMeHve
doopMynmnpoBatb CBOU
Mbicnu, obcyxaaTtb
IVCKYCCUOHHblEe
MONOXEHUS.

OCBOEH
HeynooBNEeTBOPUTENBHO.
[MoHumaHune maTtepmana
pparmMeHTapHoe nnu
oTCcyTCTBYET. HeymeHume
hopmMynmnposaTtb CBOU
Mblcnn, obcyxaaTb
ONCKYCCUOHHbIE
NONOXeHus.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTuyeckas TeopeTmyeckas yoOBNeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMblie HABbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé Lensm.
uensm.
TecTnpoBaHue [(86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBusnbHbIX
otBeTOB 1 Honee. npasBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEeE. 2
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 3
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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
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,2, 3, 4

NabopatopHas pabota €1. OnpenenexHne yoensHOro CoONpoTUBIEHNE NPOBOOHUKA.

NabopatopHas paboTa €2. N3yyeHune konebaHnii MaTeMaT4eckoro 1 oU3nNYeckoro MasiTHUKOB

NabopatopHas pabota €3. OnpeneneHne yCKOPeHUst Cusbl TAXECTW Npu cBO6OAHOM nafeHun Tena.
NabopaTopHas paboTta €4. OnpeneneHne MOMEHTA MHEPLIUM METANNIMYECKMX KONEL, C MOMOLLbIO

maaTHmka Makceenna.

NabopatopHas pabota €5. OnpeneneHne oTHOWEHMS TENNOEMKOCTel rasa MetooM KnemaHa-

Hesopma.

NabopatopHas paboTa €6. OnpeneneHme BA3KOCTH XnakocTn metonom CTokca.

NabopartopHas paboTa €7. /IamepeHre MOMEHTOB MHEPLIMUN TEN CMNOWHOMO LUANHAPA.

NabopatopHas paboTa €8. ViccnenosaHne 3aBUCMMOCTUN BS3KOCTU XUAKOCTA OT TeMrnepatypbl 1
KOHLLEHTpaUMM Ha WapukoBOM BUCKO3MMETPE.

NabopatopHas paboTa €9. MamMepeHne pacwmnpeHmnst TBepapix TeN OT TeMrnepaTypbl.

Na6opatopHas pabota €10. iamepeHne MOMEHTOB MHEPLIMK TEN CMJIOWHOrO Wwapa.

2. TectupoBaHue

Tembl 1,2, 3, 4

1. lMonoxeHne maTepuanbHOM TOUKM B EKAPTOBLIX KOOPAMHATAX 3a4aHO YPaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHEeHUe TpaekTopum Tena B uMeeT BuA?.

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. MaTepranbHasg To4dka ABUXEeTCS Mo OKPYXHOCTW paguyca R= 800 cM ¢ Bo3pacTatowein ckopoctbio 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 BpaLLASACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPY>XHOCTW paauyca 5CMm nmeet yrnosoe
yckopeHume?
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BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

4. Imnynbe Tena maccoi 50. kr, neTsawero co ckopocTbio 720 M/MUH YUCNEHHO paBeH?

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

5. MatepuanbHas To4ka (TeNno Maccoi 2Kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM c Bo3pacTaiowein CKopoCcTbio
V= 2t M/c HopmanbHas cocTasnsiowas cunbl 4eincTBylowWen Ha Teno Yepes 3.CekyHAObl OT Havana OBUXEHUS YACNEHHO
pasHa?

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

6. Ecnu koadbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeeCcs No HaKNOHHOW NNockocTy nog yrnom 300
K FOPV3OHTY OENCTBYET CMna TPeHns paBHas ?

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

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, U306paxXEeHHON Ha PUCYHKE 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, HAXOOSAWMXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakune Tena nmetot
OOWHAKOBYIO NOTEHLMANBbHYIO SHEPru?

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

9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BENUYMHA CUbl TAXECTMH,
OencTBytowwel Ha Teno pasHa?

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

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
ymcneHHo 2 HM ,To yrnoBoe yCKOpeHne Bana paBHO?.

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

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

MOM CTepXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl oTHocuTenbHo ocn OO’ paBeH?

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

12. Monblit umnuHap Maccoi 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU3OHTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KMHEeTUYECKOW SHeprum

NocTynaTenbHOro ABUXEHNS LEHTPa MacC K KNHETUYECKON SHEPrM BpalLeHUS PaBHO?.

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

13. Ecnm yactuua maccoiri 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) roe ( X- koopauHaTta YacTuupl ), T0
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuLbl pasHa?

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 pncyHke Bblle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoin 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
noBpPOTHOCTb cuMcTeMbl Bnmaka 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
yacrtoTa konebaHuii cuctemMbl paBHa?

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

17. Ecnn uctouHmk konebanwuin ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C AAMHOM 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. Ecnu yactoTta konebaHuin paBHa 100 'L, To pasoBasi CKOPOCTb BOMHbLI 61maka K?

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

19. YpaBHeHVe Nnockor BoNHbI B cpeae 6e3 3atyxaHnst UMeeT BUL!

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

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

20. doTOHHAsA pakeTa OBUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3peHMst 3eMHOro HabnpaTtens 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 BelwecTsa conepxmTcs 6 Monew, To MonsipHas Macca BellecTsa pasHa??

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

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUIOXEHNN (oparMeHTamu Tabnuubl MeHaeneesa onpenenmTb 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. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha PUCYHKE, NPSMOl €3. COOTBETCTBYET
DaBneHue.

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

24. Mpu HopManbHbIX ycnoBusix 3 Mons O2 3aHUMatoT 06beM paBHbIn?.

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

25. NIameHeHne TemnepaTtypbl Ha 50K raza renus maccoi 4r U3MeHSIeT ero BHYTPEHHIOK SHEPIUIO Ha... (rad cumTaTb
naoeanbHbIM)
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BAPVAHTbI OTBETOB:1) 24,93 [lx 2) 2077,5 Ox 3)12 46,5 Ix 4)1038,75 L 5) 623,25 Ox

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

BAPVAHTbI OTBETOB: 1)2493 IIx 2)3324 [1x 3)4986 Ix

4)7479 Ox 5) 9972 Ox

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

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

28. Ecnu cpepHsasa kBagpaTuyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT10T ras?..
BAPVAHTbI OTBETOB: 1) Bogopogs 2) kucnopon 3) aproH4) yrnekucnbiii ra3 5) renvi

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

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

30. Ecnu 8.Monel rasa pacumpsTcs n3otepmmnyeckn ot o6bema V1 = 2 i jo o6bema V2 = 5.4 n, T0 NprpOCT SHTpONUM
CUCTEMbI paBeH?..

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

3. YcTHbIN onpoc

Tembl 1,2, 3, 4

1. OnemeHTbl KMHematuky. Tpaektopus. NepemeweHme. CkopocTb. YckopeHue. MMyTb.

2. Yron nosopoTta. Yrnosas ckopocTtb. CBA3b NMMHENHOW 1 YrNIOBOM CKOPOCTU. YTN0BOE YCKOPEHNE.

3. unHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

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

5. PaboTa B MeEXaHuKe.

6. KuHeTnyeckas v noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNs TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCAa, MOMEHT MHepLUUKU. KnHeTnyeckas sHeprns Bpallarlerocs rena.
9. 3akoHbI CoOXpaHeHns (MMNyNbCca, SHEPTMU, MOMEHTA UMMNYNbCA).

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

11. OCHOBbI PENATUBMCTCKON ONHAMUKN.
12. B3ammMocBA3b Macchbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.
13. OCHOBHOE ypaBHEHUE MONEKYNAPHO-KUHETUYECKON TEOPUN (BbIBOL).

14. Yncno cteneHeit cBoboabl MOneKysn. 3aKOH paBHOMEPHOro pacnpeneneHnst SHeprum rno Ynucnam cteneHei ceobonbl
MOnekKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKopocTsaM (pacnpeneneHne Makcsenna).
16. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOAUHAMYKE.

18. NepBoe Ha4yano TepMoAVHAMUKN U €ro NPUMEHEHME K Pa3HbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n3obapHhbiii, annabaTtHbli).

19. OdbpekTMBHbI AnameTp. CpenHss annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.

20. SlBneHus nepeHoca (anddy3ns, TeNNONPOBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.

21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonogunbHoi mawmHel. Lmukn KapHo. K.IM. 1. uvkna KapHo (BbiBog).
22. OHTponus. CeoicTea aHTponun. Bropoe Havano TepmMoauHammkin. CTaTMCTMYECKUIA CMbICA BTOPOro Havana
TEPMOLANHAMUKMN.

3auer

Bonpochl k 3a4eTy:

1. OnemeHTbl KMHematukn. Tpaektopus. NepemeweHme. CkopocTb. YckopeHue. MMyTb.

2. Yron noBopoTa. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YyrNOBOW CKOPOCTM. YINOBOE YCKOPEHUE.

3. nHammka matepuranbHOR To4KW. 3aKoHbl HbloToHa.

4. IuHamuka TBepaoro tena. LleHTp macc. 3akoH ABuXeHus LeHTpa macc.

5. PaboTa B MeEXaHuKe.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. OInHammka BpalaTtenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUUK. KnHeTnyeckas sHeprnsg spallarlerocs rena.

9. 3akoHbI coOXpaHeHns (MMMNyNbCca, SHEPTMU, MOMEHTA UMMNYNbCA).

10. SneMeHTbI cneumanbHoi Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelkHa. MNpeobpazosaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON ANHAMUKMN.
12. B3auMOoCB$I3b MacChl U 3HEPrumn B PENITUBUCTCKON MEXAHUKE.
13. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KUHETUYECKON TEOPUN (BbIBOL).
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14. Yucno cteneHeli cBoboabl Monekyn. 3akOH PaBHOMEPHOIO PacnpeneneHmnst 3HePrm no Yncnam cteneHein ceobonbl
MOnEeKy.

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

16. PacnpegneneHne bonbumaHa. BapomeTtpuyeckas dpopmyna.

17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOAUHAMYKE.

18. NepBoe Hayano TepMoaMHAMUKA 1 €ro NPUMEHEHME K Pa3HbIM NPoLEeccaMm (M30XOPHbIA, N30TEPMUYECKNI,
n306apHbIli, anmabaTtHbil).

19. SdphekTrBHbIN Anametp. CpelHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHNE). YPaBHEHUS.

21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonogunbHoi mawmnHel. Lmkn KapHo. K.I. 4. uvkna KapHo (BbiBog).
22. OHTponus. CeolicTBa aHTponun. Bropoe Havano tepMoamHamuki. CTaTMCTMHECKUIA CMBICT BTOPOro Havana
TEPMOLUHAMYKN.

CemecTtp 2

TeKyLLuit KOHTPOIb

1. NTabopaTtopHbie paboTbl

Tembl 5,6,7, 8

NabopatopHas paboTa €1. N3ydeHne paboTbl 31eKTPOHHOIro ocuuanorpadga.

NabopaTopHas paboTa €2. I3y4eHne pacnpeneneHns MarHuTHOro nonst BAOMNb OCU CONeHomaa.

NabopaTopHas paboTa € 3. OnpeneneHre ropu3oHTaNbHON COCTaBNSIOWEN MarHUTHON MHOYKLMA MarHUTHOMO MONS
3emnn.

NabopatopHas paboTa €4. /amepeHne yaensHOro sapsiaa anekTpoHa.

NabopatopHas paboTa € 5. /3y4eHne siBNeHns MarHUTHOrO rmcTepesunca.

NabopatopHas paboTa €6. N3ydeHune 3aTyxatowmx konebaHuii.

Na6opatopHas paboTa €7. N3ydeHne penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTa €8. N3y4eHne cobCTBEHHbIX KonebaHuii CTPYHBI.

NabopatopHas paboTa €9. MNpoBepka 3akoHa OMa 1 n3MepeHne yaenbHOro ConpoTMBIEHMS.

Na6opatopHas pabota €10. M3yyeHne paboTbl razopaspsioHOi nammbi.

2. TectupoBaHue

Tembl 5,6, 7, 8

1. Ecnn B anekTpuyeckoM none 3apsiKeHHOM MeTaninyeckoi Nnocko-ctu (B6nmam He€) pacnonoxeHsl ABe 04MHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycoB, TO OTHOWeHUe noTokoB PE2 k PE1 paBHO?.

BAPVAHTbBI OTBETOB: 1) 0,5 2) 0,71 3) 0,87 4)15) 0

2.CpaBHWTb NOTEHUManbl TOYEK.

BAPVAHTbI OTBETOB: 1)p1< ¢2 2) 1= @2 3) ¢p1>¢2 4) ¢p1>p3 5) ¢p1<p3

3. Mpwn Hanuyum 3apsnos q1= 2 HKn, g2= 3 HKN, 3= -5 HKn, NOTOK BEKTOpa HaNPSXEHHOCTN 3NEKTPUYECKOro NoNS
yepes 3aMKHyTYIO MOBEPXHOCTb B eAnHULax B.M paBeH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pncyHke npencTaBneHbl KpyBble ructepeanca ans AByx CerHeToanekTpukos. OctatodHas nonspus3oBaHHOCTb
(vHpykums D B Touke a ) (KospumMTMBHAS Cuna)CerHeToaNekTpuka €?.. (B yCNoBHbIX eanHMLax ) pasHa

BAPVAHTbBI OTBETOB:1)42)53)74)25) 3

5. MNpwu paspsoke KoHAeHcaTopa, 3apAXEHHOro 4o pasHocTy noteHumwa-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BbloenseTcs aHeprus ??..

BAPVAHTbI OTBETOB:1)200mkdx 2) 360mkdx 3) 490mk O x 4) 640mkx 5) 900mk [0

6. Ha pucyHke paHa 3aBUCMMOCTb CUSbl TOKA OT HanpsxeHus. MowHoCTb, Bolaensiemas Ha conpotusneHum npy U = 10 B
pasHa:

BAPVAHTbI OTBETOB:1)0,4BT1 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo knaccu4eckoli Teopun aneKTPonpPoOBOAHOCT METaNNIOB YMCN0 CBOBOLHbIX aNekKTpoHoB B 1 cM3 cBUHLA
pasHoO ?..

BAPVAHTbI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023

8.[1Ba 6eckoHeYHO ONMHHbBIX NpoBoaHMKa (puc) ¢ Tokamm 1= 12= 3. A B Touke C co3pnatoT MarHMTHoe none ¢ MHAayKumei
YMCNEHHO B PaBHOM ..

BAPVAHTbI OTBETOB:1)15 mkTn 2) 0 MmkTn 3) 10 MkTn 4) 6,6 mkTn 5) 20 mkTn

9.[1Ba napannenbHbIX TOHKMX NPOBOAHMKA C TokaMu [1=2. A n 12= 3 A pnnHoii L= 10.cM B BakyyMe Ha pacctosiHun I= 2
CM Opyr OT Opyra B3anMOLENCTBYIOT C CUION?

BAPVAHTbI OTBETOB:1)20mMkH 2) 160mkH 3) 240mkH 4)373,3mkH 5)514,3mkH

10. Ecnu npoToH co ckopocTbio V= 200M/c BneTaeT B MarHUTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynsapHo
MarHMUTHOMY MO0, TO PaANYC KPMBU3HbI €r0 TPAEKTOPUM paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 M4) 2,69 M 5)10,4 M

11.Ecnu makpotokm 1= 2 A, 12= 3 A, n MukpoToK 3= 4 A, cospatoT MarHUTHON None, TO LMPKYNauns Bektopa
HanpPsXeHHOCTU MarHUTHOrO MOMS MO 3aMKHY-TOMY KOHTYypY L (puc.) pasHa ?.

BAPVAHTbI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6A
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12.B koHgeHcaTope emkocTbio C= 10nd npum paspsaake Yepes conpotmeneHne R= 2. OM 3apag ymeHblwnTCA B 2,72 pasa
3a BpeMms paBHoe ?

BAPVAHTbI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnun nHaykums MarHMTHOro nons B napamarHeTuke ¢ = 1,002 pasHa B= 4 Tn, T0 HANpSXEHHOCTb MarHNTHOrO NoN4
Tam paBHa?.

BAPVAHTbI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/M 4) 2,8x105A/m 5) 4,1x105A/M

14 Ecnu B konebatenbHOM KOHTYpe 3apsag Ha obknaakax koHaeHcaTopa naMeHsieTcst no 3akoHy: g=13,5 exp(-3 t ) cos(16
t + 1/4) (Kn), T0 BOBPOTHOCTL KOHTYpa 6nnaka K?.

BAPVAHTbI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

15. Ecnu B HEKOTOPOI cpene AaHO BOMHOBOE ypaBHEHMWeE, TO nokasaTenb NpenoMieHns BelwecTsa paBeH?

BAPVAHTbI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

3. YcTHbIN onpoc

Tembl 5,6, 7, 8

1. dnekTpmnyeckoe none B Bakyyme. 3aKoH CoxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
aneKTpocTaTmyeckoro nons. MpuHumMn cynepno3nummn nonei.

2. OnekTpuyeckuii aunonb. Pacyet nonsa ounons.

3. Teopema OcTporpanckoro-lraycca n ee NpMMEHEHME K BbIYUCTIEHNIO HAMPSAXEHHOCTN MNONS OT pPasHbiX Ten.

4. dnekTpuyeckoe none B amanekTpukax. [NonspHele n HenonsipHble Monekynbl. JJMnonb BO BHEWHEM OOHOPOAHOM
SNEeKTPNYECKOM none.

5. MNonsipm3auns oUaneKTprKoB: OpUEHTaLMOHHAs U aedopmMaunoHHas. Bektop nonspusauun. Ca3b Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3aPSAA0B 1 BEKTOPOM MONspu3anuni.

6. HanpsixeHHocTb nons B ananektpuke. Teopema Maycca ons nons B AMINEKTPUKeE.

7. MNpoBoaHUKM B anekTpocTaTnyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPM NMPOBOAHMKA U HA ero
NMOBEPXHOCTN).

8. OnekTpoeMKocTb NpoBoAHUKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

9. DHeprus anekTpUYecKoro Nons. SHePrus CUCTEMbI TOYEYHBIX 3aPS 0B, 3aPSXXEHHOr0 NPOBOAHMKA.

10. MNOCTOAHHbBINA 3NEKTPUYECKUIA TOK, €ro XapakTePUCTUKN 1 YCNOBUS CYILECTBOBAHMS.

11. MMoCTOAHHBIV anekTpunyeckuin Tok. 3akoH Oma ans uenu. 3akoH Oma B gudbdpepeHumansHon chopme.

12. OneKkTpoNpoOBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
13. Knaccnyeckas Teopust anekTponpoBoaHOCT MeTannos. Beisoa 3akoHoB OmMa 1 Bugemana-dpaHua 13 anekTpOHHOM
Teopun. TPYLHOCTM KNACCUYECKOA TEOPUN MPOBOANMOCTHU.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eicTBre MarHUTHOro MO Ha OBUXYLWMACA 3apaa.

16. 3aKOH NONHOro ToKa AN MarHUTHOrO NOAS B BaKyyMe.

17. MarHuTHOe none coneHonga n Toponaa.

18. PaboTa no nepemMeLeHnto NPOBOLHMKA U KOHTYPa C TOKOM B MArHUTHOM MoJe.

19. MarHntHoe none B BewecTse. MarHUTHble MOMEHTbI aTOMOB 1 31EKTPOHOB.

20. Ouna- n napa- MarHeTn3M. HamarHmyeHHoCTb. MarHTHOE none B BELECTBE.

21. 3aKOH NOMHOro TOKa A/ MarHUTHOrO NONS B BELECTBE.

22. deppomarHeTMKn, UX CBOMCTBA M MX NpMpoaa.

23. OnekTpomarHuTHas nHaykums. Onbitel @apanes. MNpasuno NleHua.

24. DHeprns MarHUTHOro nons.

25. BuxpeBoe anekTpuyeckoe none. Tok CMeLeHns.

26. YpasHeHue Makcsenna n ux aHanms.

27. 9nekTpoMarHuTHble konebaHus. Buabl. Xapaktepuctuku.

28. OneKTpPOMarHUTHbIE BOMHbI. XapakTepucTnkn. SHeprus.

3aver

Bonpochl k 3a4eTy:

1. OnekTpnyeckoe none B Bakyyme. 3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHunan
anekTpocTaTmyeckoro nons. MpuHUmMn cynepnosvnumm nonei.

2. OnekTpuyeckuii aunonb. Pacyet nonsa ounons.

3. Teopema OcTporpanckoro-l'aycca u ee NPUMEHEHNE K BbIYUCNIEHNIO HAMPSAXEHHOCTW NONS OT Pa3HbIX TEN.

4. dnekTpuyeckoe none B gmanektpukax. MNonspHele n HenonsipHble Moneky”nbl. JJMnonb BO BHEWHEM OAHOPOAHOM
SNEeKTPNYECKOoM none.

5. MNonsipm3auns onanekTprKoB: OpUeHTaLMoHHas u gegopmauroHHas. Bektop nonspusauunn. Cesa3b Mexay
MOBEPXHOCTHOWM MNIOTHOCTBIO CBA3AHHbIX 3apS40B 1 BEKTOPOM MONspmu3auunm.

6. HanpsxeHHocTb nons B auanekTpuke. Teopema ["aycca onsg nons B OUaNeKTpUke.

7. MNpoBogHUKM B anekTpocTaTuyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPU NPOBOAHMKA U HA ero
NMOBEPXHOCTN).

8. OnekTpoeMKocTb NpoBoAHUKOB. KoHaoeHcaTopbl. CoeanHeHne KOHLEeHCaTopoB.

CrpaHuua 14 ns 24.
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9. SHeprus anekTpPNYECKOro NoNs. SHEPrus CUCTEMbI TOHEYHbIX 3aPALO0B, 3APSXEHHOIO MPOBOLHMKA.

10. NOCTOSAHHbIN SNEKTPUYECKUIA TOK, €ro XapakTepuUCTUKN N YCIIOBUS CYLLECTBOBAHMS.

11. MNocTosHHBIA anekTpuyeckuin Tok. 3akoH Oma ans uenu. 3akoH Oma B gudpbdpepeHumansHoii hopme.

12. ONeKTponpPoOBOAHOCTb METANNOB. DKCNEPMMEHTaNbHOE O0KA3aTeNbCTBO NEKTPOHHOM NPMPOAbI TOKA B MeTannax.

13. Knaccmnyeckas Teopuvs anekTponpoBOAHOCTM MeTanioB. BeiBoa 3akoHoB Oma 1 BugemaHa-PpaHua 13 anekTpoHHOM
Teopumn. TPyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH AMnepa. [enctsme MarHUTHOrO NONS Ha ABMXYLWMWACS 3apsa.

16. 3aKOH MOHOrO TOKA AJ1I MarHMTHOrO NONS B BakyyMe.

17. MarHuTHoe none coneHonga n Topovaa.

18. PaboTa no nepemeLieHnio NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM Nofe.

19. MarHntHoe none B BewecTtse. MarHWTHbleE MOMEHTbLI aTOMOB 1 9NIEKTPOHOB.

20. Ova- n napa- marHeTnam. HamarHn4yeHHoCTb. MarHnMTHOE None B BEWECTBE.

21. 3akoH NOMHOro Toka AN MarHUTHOrO MONS B BELLECTBE.

22. ®eppomarHeTMKn, Ux CBOMCTBA 1 MX NpMpoaa.

23. OnekTpomarHuTHas nHaykums. Onbitel Papages. MNpasuno NleHua.

24. DHeprus MarHNTHOro nons.

25. BuxpeBoe anekTpuyeckoe nosne. ToK CMeLeHns.

26. YpasHeHve Makceenna un ux aHanms.

27. 9nekTpoMarHnTHble konebaHus. Buabl. Xapaktepuctuku.

28. OneKTpPOMarHUTHbIE BOJHbI. XapakTePUCTUKN. DHEPIUS.

Cemectp 3

TekyLUn KOHTPONb

1. NTabopaTtopHbie paboTbl

Tembl 9,10, 11,12, 13, 14

NabopaTopHas paboTa €1. VI3ydeHne sBneHns UHTepgEPEHLMM.

NabopartopHas paboTa €2. N3yyeHne andopakumm cBeTa (Ha Wenw).

Na6opatopHas paboTa €3. N3yyeHne ondgopakumm ceeta (Ha NpensaTcTeum).

NabopatopHas paboTa €3. N3y4eHne 3aKOHOB TEMOBOro U3My4EHUSI.

NabopaTopHas paboTa €4. V3ydeHne saBneHns hoToadpgexTa.

NabopatopHas paboTa €5. SkcnepuMeHTanbHoe noateepxaeHne noctynartos bopa. OnbiT dpaHka u Mepua.
NabopatopHas paboTa € 6. CnekTp atomMa BOLOPOLA.

NabopaTopHas paboTa € 7. O3HakoMneHve ¢ paboToi ra3oBoro nasepa.

NabopaTopHas paboTa € 8. ViamepeHue cKopoCT/ CBETA C MOMOLLbIO TA3EPHOr0 CEHCOpPa ABUXEHMS.
NabopatopHas pabota € 9. OnTnyeckas aHN30TPONUS NOA BAUSHAEM BHELWHWX BO3AEACTBUIA.
NabopatopHas pabota € 10. OnpepeneHne cKOpocTu ceeTa.

2. TectupoBaHue

Tembl 9, 10, 11, 13, 15

1.Y nnockoi aneKTpoMarHUTHOM BOJHbI, YacTb KOTOPOI n3obpaxeHa Ha puc., AnMHa BONHbI paBHa (B MKM):
BAPNAHTbI OTBETOB: -: 0,4-:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraBneHa MrHOBeEHHas ooTorpadoms anekTPUYeCcKon COCTaBNSIOWEN 3NEKTPOMArHMTHOM BOJHbI,
nepexogsuwer n3 cpedpl 1 B cpedy 2 nepneHankynapHo rpaHuue pasaena AB. Ecnu cpena 1-BakyyM, TO CKOpPOCTb cBETa
B cpefle 2 paBHa (*108)m/c?

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

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

4. OnTuyeckas pasHocTb xona nydeid 1 n 2 pasHa A=0,35 mkm. [py cnoxeHum nydun garoT MuHumMym ¢ m=0 ons ceeta
OSIMHOM BOMHBI (B MKM):

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

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHei MOHOXPOMaTNYeCKoro ceeta pasHa /2 ( AnvHa BonHbl). Npy aTom
pasHoCTb ¢has konebaHuii paBHa...

BAPUAHTbI OTBETOB: -: M -: 11/2-: 0 -: 11/3 -: T1/6

6. dndppakumoHHas peweTtka ¢ NOCTOSHHOM d= 5 MKM Ons cBeTa ¢ ANMHOW BONHbI A= 0,6 MKM gaeT AndpakLUMOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

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

7. AndopakunoHHbIA MakCUMyM TpeTbero nopsnka onis ceeta ¢ AnvHon BonHbl A = 0,55 Mkm noa yrnom ¢p=300 BO3HUKaET
Ha Wenun WNUPUHOM (B MKM):

BAPUVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05
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8. Ha puicyHke npencraeneHa cxema pasbueHns BONHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnnTy bl KonebaHwi,
Bo36yxaaembix B Touke P 1-i4, 2-i1, 3-i 1 T. 4. 30HaMu, o6o3Hayumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTUpytoLero
konebaHus B To4ke P onpenensietcs BblpaxeHuem?

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 pacnpocTpaHseTcst BAONb IMHUN C HOMEPOM:

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

10. B yacTu4HO nNonsipu3oBaHHOM CBETE MakcuManbHas amnnuTtyna ceetoBoro sektopa B N=3,5 pas 6onblue
MUHUManbHon. CTeneHb nonsipm3auny ceeTa paBHa:

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

11. Yron mexagy rnaBHbIMW NNOCKOCTSMU NonspuaaTtopa u aHannaartopa paseH 30 rpan. PaccumTtarb nsMeHeHue
WHTEHCVBHOCTW NPOLIeLero Yepes HUX CBeTa, eCnv Yyron Mexy rnaBHbiMM NNOCKOCTAMU paBeH 45 rpag.

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

12. Ing anekTpOMarHNTHOro N3ny4eHns ¢ OnuHom BonHbl A= 0,4 MKM sHeprus gootoHa pasHa (B 10-20 OX):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro PoToHa 1 dnekTpoHa oTaauyun. Yron
paccesHus 90, HanpaeneHve OBUXEHNS 3NeKTPOoHa 0Tha4u COCTaBNSeT C HanpasneHeM nagjaroLwero gootoHa yron = 60
rpan. Ecnv umnynbc napatowero gpotoHa Pdo, To Mnynbc 3neKTpoHa 0TAaqv paBeH...

BAPVAHTbI OTBETOB: -: 1,5 P -: 2 P -: P -: 4 Pop

14. Katon BakyyMHOro ¢ooToanemMeHTa OCBeLaeTCs CBETOM C 9Heprmei keaHTos 8 aB. Ecnv ¢poToTOK Npekpaliaercs npu
nomadve Ha poTONEMEHT 3anupatolero HanpsixxeHns 4 B, To paboTa BbiIxofa 3NeKTPOHOB M3 katoaa pasHa(3aB):
BAPNAHTbI OTBETOB: -: 8 -:112 -:14 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprua 1 kX, 10 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

16. Ecnun ana AYT nnowanb S= 50000 B1/m, To Temnepatypa Tena (B K) pasHa:

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

17. Ha pucyHke nokasaHa KpuBas 3aBUCUMOCTM CMEKTPANbHOW NIOTHOCTY SHEPreTUHECKON CBETMMOCTY aBCOMOTHO
4YepHoro Tena oT AnuHbI BONHbI Npy T=6000K. Ecnn Temnepatypy Tena ysenuyiutb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLLAS MAKCUMyMy U3My4eHnst aBCONOTHO YEPHOro Tena, ?

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

18. B atome Bogopoaa 13 npeacTaB/ieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaitMaHa cOOTBETCTBYET NEPEX0A C HOMEPOM?

BAPVUAHTbI OTBETOB: -:5-:1-:14-: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 cooTHOLWeEHMe Ans POoTOHa Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULaMU, UMMYbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei AfMHON BOMHbI obnafatoT?

BAPVAHTBI OTBETOB: -: HEATPOHbI -: SNEKTPOHbI -: -4aCTULbI -: MPOTOHbI

21. Mpun a - pacnage s88po usotona paanmsa 88-Ra-226 npespawaercs B 94p0 C MACCOBbIM YACIOM

BAPUVAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13

22. Kakast nons paavoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeMeHW, paBHbIi TPEM neproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HenssecTHbIVi paanoakTUBHbIN
XMMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs No cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...

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

-2 94 npotoHa u 144 HenTpoHa -: 92 NpoToHa 1 142 HelTpoHa

3. YcTHbIN onpoc

Tembl 9,10, 11,12, 13

1. IHTeppepeHums ceeTa. KOrepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb. YCNOBME UHTEPEPEHLIMOHHOIO MakCnumyma 1
MUHUMYMA.

2. IHTepdhepeHuus ceeTa. PacueT nHTepgepeHLUMOHHON KapTyHbI OT ABYX MCTOYHUKOB. IHTepdepeHUmMs CBETA B TOHKMX
nieHKax.

3. Oudpbpakuns ceeta. MpuHumn MNolireHca-dpeHens. Meton 30H PpeHens.

4. Oudppakums dpeHens Ha Kpyriom oteepctun. dundopakunsa dpeHens Ha Kpyriom Aucke.

5. Ondppakuusa dpayHrodepa Ha SUdpakLMOHHON pelleTke.

6. dndppakumns Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbda- Bparra.

7. Monsipnadauus ceeta. 3akoH Mantoca. 3akoH bptoctepa.

8. lncnepcus ceeta. DneKTpoHHas TEOPUS QUCNepcnm ceeTa.

9. [lsoriHoe nyyenpenomneHune. VickyccTBeHHas onTuyeckast aHn3oTponus.

10. Tennosoe many4yeHne n ero xapakrepmuctukn. 3akoH Kupxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMewweHuns
Buha.
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11. M'vmnoTesa Nnaxka. ®opmyna lMNnaHka.

12. doToachbdhekT. 3akoHbl hoToadpdekTa.

13. YpaBHeHue DitHWTenHa Ons BHelWHero hotoadodekTa.
14. OnbiTol Jlebepnesa. [asneHue ceeTa.

15. SdbpekT KomntoHa.

16. OCHOBHbIE NMONOXEHNS KBAHTOBOM MexaHuku. Popmyna ae Bpoiing. CooTHoweHns HeonpeaeneHHocTeh. BonHosast
PYHKLMS 1 ee CTAaTUCTUYECKNIA CMbICH.

17. Obuwee ypaeHeHve WpeanHrepa. YpasHeHve LpeanHrepa ans ctaLmMoHapHbIX COCTOSIHUIA.
18. CBobogHas yacTuua. Yactuua B 0LHOMEPHOM NPSIMOYrONbHOM " MOTEHUMANbHON sSiMe".

19. MpoxoxaeHne YacTuLbl CKBO3b NOTEHUMANbHbIA 6apbep. TyHHENbHbIA 3ddPeKT.

20. KBaHTOBBbI FrapMOHNYECKNIA OCLUNNATOP.

21. KsaHToBas teopus atoma. lNoctynatbl Bopa.

22. ATom Bogopoga. KsaHToBble yncna.

23. CnekTpbl aTOMOB 1 MOMNEKYII.

Ok3ameH

Bonpochbl k ak3ameHy:

1. VlHTepCbepeHLl,l/lﬂ cBeTa. KOFepeHTHOCTb M MOHOXPOMATUYHOCTb. Ycnosue NHTEPEPEHLINOHHOIO MakCcMyma 1
MUHNMYMA.

2. IHTepdbepeHums cBeTa. PacueT nHTepgpepeHLUMOHHON KapTrHbI OT ABYX MCTOYHUKOB. IHTepdepeHUmMs cBETA B TOHKMX
nieHKax.

. dndbpakuns ceeta. MNMpuHumn MNolireHca-PpeHens. Meton 30H PpeHens.

. dudbpakuns ®peHenst Ha Kpyrnom oteepcTun. dudppakumns dpeHens Ha Kpyrinom Oucke.
. dudbpakuns dpayHropepa Ha SNPPakUMOHHON peweTke.

. dndbpakums Ha npocTpaHcTBEeHHON peweTke. Popmyna Bynbha- bparra.

. NMonapuzauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

. ncnepcmsa ceeta. SnekTpoHHas Teopus gucnepcmm ceera.

. [lBoHoe nyyenpenomneHmne. VIckyccTBeHHas ontudeckas aHM30oTponums.

10. Tennosoe many4yeHne n ero xapaktrepmctukn. 3akoH Kupxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHuns
Buha.

11. M'vmnotesa MNnaxka. ®opmyna lMNnaHka.

12. doToachbdhekT. 3akoHbl hoToadhdekTa.

13. YpaBHeHune DiHwWTenHa onsa BHeWHero chotoaddekTa.
14. OnbiTol [lebepnesa. [asneHue ceeTa.

15. SdbpekT KomnTtoHa.

16. OCHOBHbIE NONOXEHNS KBAHTOBOM MexaHuku. Popmyna ae Bpoiing. CooTHoweHns HeonpeaeneHHocTeh. BonHosasi
PYHKLMS 1 ee CTAaTUCTUYECKNA CMbICH.

17. Obwee ypaBHeHuve WpenuHrepa. YpasHeHuve LpenmHrepa ons ctaumoHapHbIX COCTOSIHUIA.
18. CBobogHas yacTuua. Yactuua B 0LHOMEPHOM NPSIMOYrONbHOM " MOTEHUMANbHON sSiMe".

19. MpoxoxaeHne YacTuLbl CKBO3b NOTEHUMANbHbIA 6apbep. TYHHENbHbI 3hdeKT.

20. KBaHTOBbIV rapMOHUYECKMNIA OCLMANSATOP.

21. KaHToBas Teopus atoma. Noctynatel Bopa.

22. ATom Bogopoga. KsaHToBble yncna.

23. CnekTpbl aTOMOB 1 MONEKYII.

© 00N Ok~ W

6.4 MeTtoouyeckue matepuansbl, onpeanensitolue npouenypbl oLueHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLMX 3Tanbl oopMMpoBaHMA KOMMNETEeHLUI

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Momynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yLoBNETBOPUTENBbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Artan | Konnyectso
KOHTpOnNs LesATeNbHOCTU, XapaKTepu3yoLLMxX aTtanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

CrpaHunua 17 ns 24.




Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

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

TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHNE BblAENSAeTCS (OUKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT KonmyecTsa 3agaHuii. OueHka BbICTaBNSETCS B 3aBMCMMOCTY OT
NpOLEHTa NPaBUIbHO BbIMOMHEHHbIX 3a4aHIA.

YCTHbIVi ONpoC |YCTHbI ONPOC MPOBOAUTCS HA NPAKTUYECKMX 3aHaTusx. Obyyatowmecs
BbICTYMNalOT C AOKNaAamu, COOBLWEHNSMM, OOMONHEHUSMM, YHaCTBYIOT B 3 10
AMCKyCCUK, OTBEYaloT Ha Bonpockl npenoaasatens. OUeHNBaeTCcs ypoBEHb
JOMallHei MoAroTOBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO M NIOTMYHO U3naratb
MaTepwvan, aHanu3npoBaTb, POPMYNNPOBaTb COBCTBEHHYIO MO3NLMIO, OTBEYATb
Ha AOMONHUTENbHbLIE BOMPOCHI.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TekyLLMi KOHTPOIb

Na6opatopHsble [B ayanTopuun, ocHalWEHHOV COOTBETCTBYOWMM 060pyaoBaHeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiki No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHOe KONMYecTBo 2 10
TECTOBbIX 3a4aHui. Ha BbiNoNHeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTuieckmx 3aHsaTuax. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNSAMN, AOTONHEHNSIMUI, YHacTBYIOT B 3 10
IMCKyCCUK, OTBEYaloT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JoMalHel NoAroTOBKM Mo Teme, CroCoBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepuvan, aHanMa3npoeaTtb, POPMyMpPoBaTb COOCTBEHHYIO MNO3MLMIO, OTBEYaTb
Ha [OMOMHUTENbHbIE BOMPOCHI.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpockl) nnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABBIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWIA.

Cemectp 3
TeKyLUi KOHTPOJb

Na6opatopHsble [B ayantopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHeM, obyyatolwmecs
paboTbl NPOBOASIT y4eBHblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHns 1 HaBbiKu No paboTe ¢
060pynoBaHeM B COOTBETCTBYIOWWER NpeaMeTHOR obnacTu.

TecTupoBaHue |TecTnpoBaHUE NPOXOAUT B MMCbMEHHON DOPME U C UCMONIb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIOENAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTBa 3amjaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTH OT
MPOLEHTA NPAaBWUIbHO BbINONHEHHbIX 3a4aHNA.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 3 10

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NMM60 B 000UX N3 HIX):

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

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

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCTOBUIA

noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

Opabosuy K. H. ®nsuka [OnektpoHHblii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: duamatnut, 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. durauka [OnekTpoHHbIR pecypc]: ydiebHoe nocobue / A. B. nbtowoHok, M. B. Actaxos, U. A.
"oHuyapeHko. - Mockea : MHDPA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OnekTpoHHO-61bnMoTeYHble pecypckl. Casenbes W. B. Kypc 0bwelt donanku [SnekTpoHHbIN pecypc): y4ebHuk B 3 Tomax /
N. B. CaBenbes. ? CankT-INeTepbypr: IlaHb, 2011. - T.3. KBaHToBas ontuka. AToMHas gounsmka. dusrka TBepLoro Tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumum B xone NeKLUMOHHBIX 3aHSATUI HEOBX0AUMO:

1. BecTu KOHCNeKTUpoBaHme y4ebHoro Matepuana.

2. Obpalatb BHAMAHUE HA KaTeropun, OOPMyNUPOBKM, 3aKOHbI, PACKPbIBAOWME COAEPXAHNE
Pr3N4ecknx sBNEHNN N NPOLLECCOB.

3. Obpalatb BHMMAHWE HA Hay4HblE BbIBOAbBI M 9KCMEPUMEHTANIbHBIE 40KA3ATENbCTBA (PU3NYECKNX
3aKOHOB.

4. BHMMaTenbHO ySCHUTb NPaKTMYECKy0 HanpaBneHHOCTb OCHOBHbBIX 32KOHOB COU3UKMN.

5. XenatenbHo ocTaBnTb B paboymx KOHCNEKTAX MOJs, HA KOTOPbIX AenaTh NOMETKM N3
pekoMeHOoBaHHOWM NMTeparypbl, OMONHAIOWME MaTepman npocnywaHHon nekumu, a Takxe
noAyepKkmBaoLLme 0cobyto BaXXHOCTb TEX U UHBIX TEOPETUHECKMX MONOXEHN.

6.3anasartb NpenogasaTtento YTOYHSWME BOMPOCh! C LENbI0 YACHEHNS TEOPETUHECKUX NONOXEHWI,
paspelleHns CropHbIX CUTyaLuniA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktuyeckme | B xoe npakTnyeckux 3aHATUiA HeobxoamMmo:

3aHATUS 1. BHUKHYTb B CMbICN 11 MOCTAHOBKY BONPOCa. YCTAHOBUTL BCE N JAHHbIE NPUBELEHbI AN peleHns
3apaun. Coenatb CxeMaTnyeckuii PUCYHOK.
2. Kaxpyo npakTuyeckyto 3aaady pewnts BHavane B obwem suae. 910 No3BONUT LieneHanpaBneHHo
MCNoNb30BaTh (PMINYECKMIA 3aKOH MO TEME peLiaemMoii 3aaaqn.
3. MpoBecTU YnCNeHHbIE MaTeMaTUYECKME pacyeTbl M 0653aTeNbHO MPOBEPUTL PA3MEPHOCTL U
npaBaonofo6HOCTb NOMYYEHHbIX (PU3NHECKMX BENTUHNH.
B xone camocToaTensHoi paboTbl HEO6X0AMMO:
1.M3y4nTb OCHOBHY!O 1 AOMOMHUTENBHYIO NUTEPATypy NO TEME.
2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, 4ONOMHUB ero COBCTBEHHBIM KOHCTMEKTOM,
MONy4eHHbIM N3 PEKOMEHL0BAHHOM NpenoaaBaTtenem nureparypbl.
3. N3yunTb pekomeHLoBaHHbIE NpenonaBaTeneM snekTpoHHble 06pasoBaTeNbHbIE PECYPCH,
npe3eHTaummn No n3y4aeMblM pasnenam uarku.
4. ObpaTtnTb 0C0H0E BHNUMAHMNE HA MOCTAHOBKY SKCMEPVMEHTANbHBIX OMbITOB, [OKa3blBAKOWMX
ousnyeckmne 3akoHbl B MpUpoe.
5. B cnyyae BonpocoBs Mo n3y4yaemMoMmy matepuany- obpawarbcs kK npernogasarento 3a
Pa3bSCHEHUSMM.

nabopaTopHble| MNepen nposeneHneM nabopatopHoi paboTbl 06513aHbl 03HAKOMUTBCS C TEXHUKOW He30MacHOCTM Npu
paboTbl BbINOMHEHNMW AaHHON PaboThl U METOANYECKMMU YKa3aHnsaMu K paboTe. MNpun BeINONHEHNM

nabopatopHbIx paboT HeobxoamMMo:

1. CchopmynupoBaTh Lenb U 3a8a4v BoiNOnHAeMoln paboTol

2. Ykasatb B OTYETE CXEMy YCTAHOBKM W pacckasaTb NPUHLUM ee AencTBnS

3. 3anucatb pesynbTaTthl M3MePeHWii B Tabnuue 1 onpenenuts paboyve chopMmyrbl pacyeToB

4. ObpaboTaTb pe3ynbTaTbl UISMEPEHUI COrNACHO pabounx oopMyn 1 NPeacTaBUTb OAHHbIE B BULE

rpadpukoB, Tabnuy, (MPUBETCTBYETCS MCMONb30BAHUE NporpamMm 06paboTky aKCNepUMEHTaNbHbIX

namepennii Origin, Excell). Paccuntarb norpewHocTu namepeHnii

5. CocTaBuTb BbIBOALI MO UTOraM BbINONHEHHON paboThl. [POBECTU CPaBHUTENbHbIN aHanu3 ¢

TEOPETNYECKNMN OAHHBIMU

6. Mo utoram BbINONHEHNS PaboTbl COCTABUTbL OTHET MO BbIWEYKA3aAHHbLIM MYHKTaM (NMpUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TEeMe paboThl.

camocTtosi- | B xone camoctosiTenbHoit pabotbl HE06X0ANUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 [OMONHUTENbHYIO NUTEPATYpPy No TEME.

paboTta 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, 0ONoAHUB ero COBCTBEHHbIM KOHCMEKTOM,
rony4YeHHbIM N3 PEKOMEHA0BAHHON NpenonasaTenem nutepartypsbl.
3. N3yunTb pekoMeHnoBaHHbIE NpenogaBaTeneM aneKTpoHHbIe obpa3oBaTenbHble Pecypchl,
npeseHTaumm no n3y4aembiM pasaoenam usmku.
4. ObpaTnTb 0cob0e BHUMaHME Ha NOCTAHOBKY 3KCNEPUMEHTaNbHbIX OMbITOB, 1OKA3blBAKOWMX
omanyeckmne 3aKoHbl B Npupoae.
5. B cnyyae BonpocoB Mo M3y4aeMoMy MaTepuany- obpatarbes K npernogasaTento 3a
pPa3bACHEHUSIMU.

YCTHbIA onpoc | MNoarotoeka K yCTHOMY Onpocy

MonrotoBka K ONPOCY NPOBOAMTCS B XOLE CAMOCTOATENBHONW paboThl CTYLEHTOB 1 BKNOYAET B CeHs
NMOBTOPEHVE NPOMOEHHOro MaTepmasna no Bornpocam rnpeacTosiero onpoca.

CTyneHT OOMXEeH U3y4mnTb:

1. OCHOBHYIO 1 OONONHUTENbHYIO PEKOMEHA0BAHHYIO MTepaTtypy, 1 MHPOPMALMIO N0 TEME, B TOM
yucne ¢ ucnonb3osaHmem VIHTepHeT-pecypcos. B cpegHeM, NoArotoeka Kk yCTHOMY Onpocy Mo O4HOMY
CEMNHAPCKOMY 3aHATUIO 3aHMMaeT OT 2 A0 3 YacoB B 3aBUCMMOCTU OT CJIOXKHOCTU TEMbI 1
0CcobeHHOCTEN OpraHM3aumm CTyAeHTOM CBOE CaMOCTOSTENbHON paboThbl.

2. Onpoc npegnnonaraeT yCTHbI OTBET CTYAEHTA Ha O4MH OCHOBHOI U HECKOIbKO AOMOMHUTENbHbBIX
BOMPOCOB rnpernoaasartens.

3. OTBeT CcTyAeHTa OOMXeH NpeacTaBnsaTb cobol pa3BEPHYTOe, CBA3AHHOE, IOrMYECKMN BBICTPOEHHOE
coobueHve.

4. MNpwu BbICTABNEHUN OLEHKN Npenoasartesib y4nuTbiBaeT NPaBnibHOCTb OTBETA NO COAEPXaHMIo, ero
nocnenoBaTeibHOCTb, CAMOCTOATENIbHOCTb CYXAEHUI 1 BbIBOOOB, YMEHWE CBSA3bIBATb TEOPETUYECKME
MONOXEHWS C MPaKTVKOM, B TOM yucne u ¢ byaylwei npopeccnoHanbHon 0eaTeNbHOCTbIO.
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Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

Bup pabot MeTtoaunyeckue pekomeHaauum

TecTupoBaHue | TecTMpoBaHue U NucbMeHHas pabota

1. Mepen peweHMeM 3a0aHNn peKOMeHAyeTCsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WM KOHCMNEKTY, 3anmncaHHOMY Ha TEKLNOHHbIX 3aHATMSAX, MPOCMOTPETb OCHOBHbIE 0OPMYJbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, MPUMEPbI peleHnst 3aaa4, PACCMOTPEHHBIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas kK pelwennto 3aaaHmnsl, Heobxo4MMO KpaTKo 3anuncatb ero ycnosue, n (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTeM NPOM3BECTN YNCNEHHBIA pacyeT B
envHuuax CW. Tocne aToro Hy>XKHO CPaBHUTL MOMNYYEHHbI OTBET C BapmaHTamu oTeeta. Ecnu oTBeThl
He coBnanu, To HeobxoaMMO NPoaHaNM3NPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKMN.

3. Ob6s13aTeNbHO BbIMNONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHOoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHBIX (KOHTPOJbHBLIX PaboT).

MoaroToBka K aK3ameHy (3a4eTy)

1. O3HaKoOMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYmTaTth M OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPY, KOHCNEKT Nekumii. BelyunTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. 3ayet no cmarke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH conepXaTb:

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

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak ¥ HanpasneHue;
-cbopMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecKx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

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

3avet MoaroTtoska K 3a4ery.

1. O3HaKoMUTbCA C NepeyHem BOMPOCOB A5 3a4eTa

2. BH1mMaTenbHO npoyYmTatb U OCMbICINTbL PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCNEKT Nekumin. BelyunTb
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 3ayet no onanke NPOXOAUT B MMCbMEHHOIN hopme 1 JOoNXeH coaepxartb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BETIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- ANt BEKTOPHbIX BEMMYUH OOMXHbI 6bITb ONpeAeneHbl Kak Moay/b, Tak U HarnpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PV3MKW (B aHANMTUYECKON 1 TEKCTOBOW GDOPME); MPU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

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

aK3aMeH MonrotoBka K aK3aMeHy.

1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB ANS 9K3aMeHa.

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHYO NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3ndeckre oopMysbl No NPORLEHHbIM TEMaM

3. 3ayeT no oraunke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH colepXaTb:

- onpeaeneHne OCHOBHbIX (DU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBO (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHsbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHne U3NYECcKnX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

10. MepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaUas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)
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Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTONbI U CTYNbSA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix Matepranos.

MynbTMeouiitHas ayautopusi.

KomnbloTepHbIli knacc.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTHN B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLInUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX Nofb30BaTenen;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npengycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLwmMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHVIKOB -
Harmpumep, TaK, 4Tobbl LA C HAPYWEHWUAMYI Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasNbHbIX nabopaTtopuii U CUMYSILIMOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OMCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
JOUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALaMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA ANs OpraHM3aLmMmn OoPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHME NPOOONMXNTENIbHOCTY caa4m oby4atolwmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXMNTENbHOCTU cAaYmM 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHOI chopMme, - He Bonee 4eM Ha 90 MUHYT;

- NPOOONXMNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM K3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuo 20.03.01
"TexHocepHas 6e30MacHOCTb" 1 NpochKnto NoaroToBku "OxpaHa NpUPOLHON cpeabl U pecypcocbepexeHme”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb

Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bwein ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: MNaHb, 2011. - 432 ¢.(100 2k3.).

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. TpocpumoBa. 10-e n3a., nepepad. 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). (nepennet) ISBN 978-5-16-006395-9 - Pexum pgoctyna:
http://znanium.com/catalog/product/375844

6. [lemmnayeHko B. V. dusrka [SnekTpoHHbIl pecypc] : y4ebHuk / B. U. Oemunayenko, 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. Bagoun [. B. dunauka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usga., non. - Kasawb : M3a0-8o
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 ak3.).

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

3.Bpybnesckas I'. B. ®usuka. MNpaktukym [OnekTpoHHbIl pecypc]: yuebHoe 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. ®dusmka [OnekTpoHHbIit pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®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.NnblowoHok A. B. ®uanka [SnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. 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.KyaHeuos C. U. Kypc gouaukn ¢ npumepamn peleHuns 3agad. 'dumamka KoHAEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA
pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatenbckii ToMcKui
nonuTexHuyeckmin ynneepcutert, 2011. - 47 c. - Pexunm goctyna: http://znanium.com/go.php?id=417650

7.MuHckuin A. A. durauka [OnekTpoHHbIN pecypc] : yuebHuk / A. A. TMuHcknia, . 0. MpakoBckuid; nog obuw. pea. npog.,
0.9.H. 0. N. Ouka, H. C. MNypsblwesoit. - 3-e naa., ucnp. - Mockea: Nspatenbctso '@OPYM', 2013. - 560 c. -
(MpodbeccuoHanbHoe obpasosaHue). - ISBN 978-5-91134-616-4. - Pexum goctyna:
http://znanium.com/go.php?id=375867
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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

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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