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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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 omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO OCYLECTBASATL MOUCK, XpaHeHKe, 06paboTky 1 aHanns3 uHgopMaunm

N3 pasnnyHbIX NCTOYHIKOB 1 6a3 OaHHbIX, NpeAcTaBnsiTh ee B TpebyeMoM chopmaTe
C MUCMONb30BaHNEM MHAOPMALMOHHbIX, KOMMbIOTEPHBIX U CETEBbIX TEXHONOMIA

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JlonxeH 3HaThb:

-OCHOBHbI€ NMOHATUA, 3aKOHbI 1 MOOENTN MEXaHWKW, anekTpun4yecTesa N MarHeTn3ma, konebaHuin n BOJTH, KBAHTOBOW
hunsnkn, CTaTUCTMYECKOm pusunkn n TepmMognHaAMUKN,

JonxeH ymeTb:

-CNOJIb30BATb OCHOBHbIE NPUEMbI 06p860TKI/I 9KcnepunMeHTanbHbIX OaHHbIX; pewaTb TUnoBsble 3aaa4n No OCHOBHbIM
pasnenam ousnku, NCNonb3ysa MeTodbl MaremMaTn4yeckoro aHannsa,

JlonxeH Bnagetb:

-MeToaMU 3KCNeprMeHTaNbHOro UccnenoBaHns B ouavke (NnaHnpoBaHme, NoctaHoBka u obpaboTka

9KCNepuMeEHTa);

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

-NPVIMEHSITb PE3YNbTaTbl OCBOEHWSI AUCLIMMTIMHBI B MPOECCMOHANBHON 1esTeNbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoii nporpammel 21.03.02 "3emneycTpoicTBo 1 KaaacTpbl (YnpasBneHne HeABUXUMOCTbIO)" 1 OTHOCUTCS K

6a30Boi1 (0bLenpogeccroHanbHo) YacTu.
OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem aucumnanHbI (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopaearesnem (Mo BMAaM yuyeOHbIX 3aHATUI) U Ha CaMOCTOSITE/IbHYHO

paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUmMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).
KoHTaktHas pabota - 48 4aca(oB), B TOM Ynicie nekumu - 16 yaca(oB), NpakTnyeckme 3aHATus - 16 yaca(os),

nabopatopHble paboTbl - 16 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 299 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 13 yaca(os).

CDopMa NMPOMEXYTOYHOro KOHTPOJIA ANCUUNINHDI: 3a4€eT B 3 CeMeCTpe, 9K3aMeH B 4 cemMecTpe.

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

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

N Pa3penbl gucuunnuHbl /
monyns

CemMecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyecknellabopatopHble
3aHATUSA paboTbl

CamocTositenbHas
paborta

1 Tema 1. Pnsnyeckme 0CHOBbI
" [MexaHukn

2

2

30
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
flexumm 3aHATUA paboTbl
Tema 2. MexaHunyeckue konebaHmsa un
2. BOMHb 3 2 0 0 28
3. [Tema 3. MonekynsapHas cousuka 3 2 2 2 30
4. [Tema 4. OCHOBbI TEPMOANHMUKN 3 2 2 2 30
Tema 5. OnekTpocTaTuka.
5 [MOCTOAHHbBIN 3NEKTPUYECKUIA TOK. 3 2 2 2 30
6. [Tema 6. SnekTpoanHaMuka 4 2 2 2 31
Tema 7. OnekTpoMarHuTHole
7. KonebaHus 1 BONHbI 4 0 2 2 30
Tema 8. BonHoBas v kBaHTOBast
8. onTHKa 4 2 4 4 30
Tema 9. SneMeHTbl KBaHTOBOW
9. MeXaHKN 4 2 0 0 30
Tema 10. dn3uka atoma n aTOMHOrO
10. sapa 4 0 0 0 30
NToro 16 16 16 299

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. MexaHn4yeckue kone6aHUs 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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PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

Tema 4. OCHOBbI TEPMOAVHMUKIN

OcHoBbI TEPMOANHAMUKM

MepBoe Hayano TepMoanHammku. PaboTa rasa. BHyTpeHHsst aHeprusi rasza. TennoémkocTb raza. CteneHn csobonpl
monekyn. Anmabatuyeckuii npouecc. MprvMeHeHe NEPBOro Havana TePMOANHAMMKN K pasHblM npoleccaM. Kpyrosol
npouecc (umkn). Obpatumble 1 HeobpaTuMble NpoLecchl. TennoBble ABAraTeNn U XonoaunbHble MawuHbl. Linkn KapHo.
OHTponus. Il Ha4ano TepMoaMHAMUKN.

Tema 5. dnekTpocTtaTvka. MOCTOSAHHbIN 3NEKTPUYECKUIA TOK.

OneKkTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Linpkynsauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcatop. MNpoBoaHMKMU.

SneKTpmquKoe none B BellecTee

MonsipHble 1 HenmonspHble OMANEeKTPUKK, NX nonspusauus. NMonspusosaHHocTb. TeopeMa Maycca ans OuanekTpuka.
ONeKTPOEMKOCTb. DHEPrust aNeKTpU4eckoro nons. MocTosHHbIM 3NeKTPUYECcKmMin ToK

Cwvna 1 NNOTHOCTb TOKA. CTOPOHHMNE CWIbl. DNEKTPOABMXYLWAS Cuna U HanpsxeHue. HanpsxxeHue Ha yyacTtke 1-2.
3akoHbl Oma ons 04HOPOAHOr0 U HEOOHOPOLHOMO Y4ACTKOB B MHTErpanbHol 1 gudpdoepeHumnansHon dpopmax. 3akoH
L>xoyns-Nenua. Mpasuna Kupxroda ona passeTBneHHbIX Lenein. InekTpuyeckne Tokm B XnAKOCTSX, ra3ax, B Bakyyme.

Tema 6. dnekTpoanHaMuMKa
MarHutHoe none B Bakyyme

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbli MomeHT. 3akoH buo-Casapa-/lannaca. Linpkynsauus Bektopa .
Cwuna JNopeHua. [puxeHve 3apsna B MarHMTHOM none. MarHuTHbln notok. Teopema Maycca. Pabota MarHuTHoro nons.
OnekTpoMarHutHasa nHaykums. Npasuno NeHua. 3akoH ®apanes. MHaykTneHocTb. CaMoMHAYKLMS.

MarHuTHoe none B BellecTBe.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHoro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKn. SHePrus MarHUTHOro Nons.

OcHoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHmns. YpasHeHns Makcsenna B MHTerpanbHoi 1 guddpepeHumanbHom
hopmax, nx gon3anyecknin CMbICH.

Tema 7. dneKTpoMarHUTHble KonebaHus u BOJHbI

OnekTpoMarHuTHble konebaHus

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHble anekTpuyeckue konebaHus. PeaoHaHe Toka.
OneKkTpoMarHTHble BOMHbI

BonHoBoe ypaBHeHVe Ons anekTpoMarHMTHOro nosns. CKOpoCcTb pacnpoCTpaHeHMs anekTpoMarHMTHbIX BONH. CBOCTBA,
9HEPrus aNeKTPOMarHUTHbIX BOMH. Likana anekTpoMarH1THbIX BOMH.

Tema 8. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbLIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdpepeHumn. IHTepdpepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Ondopakuns ceeta

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakuum PpeHens n payHrodepa oT pa3nnyHbiX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcms ceeta

EcTtecTBeHHbIV 1 MONspu3oBaHHblil cBeT. 3akoH Manioca. 3akoH BpiocTtepa. [poiiHoe nydenpenomnenune. ducnepcns
cBeTa. ONeKTpOoHHAas Teopus ancnepcum ceeta.

Tennosoe nanyyexune

XapakTepucTuky TennoBoro nanydenms. 3akoHsl Kupxrodpa, CtedpaHa-bonbumaHa. 3akoH cmeweHns BruHa. KsaHToBas
npvpoaa nanyyeHns. N'vnotesa MNnaxka. Popmyna NnaHka. OnTuyeckas nupomeTpums.

doToadpdpekT. ddhdekT KomntoHa. [JaBneHve ceeTta
3akoHbI BHEWHero gpotoadodoekTa. YpaBHeHne SnHWTEnHa ona potoagogoekTa.

Tema 9. dnemeHTbl KBAHTOBOW ME€XaHUKM

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM

vnote3a ne-bpoiins. CooTHoweHne HeonpenenéHHocTen Ne3eHbepra. BonHoBas chyHKLUS 1 ee CTATUCTUYECKMIA
cMmbicn. Obuwee ypaeHeHne WpeanHrepa. YpasHeHne LWpeauHrepa anis ctauMoHapHbIX COCTOSIHUIA. [lBUXeHne
cB06OAHON YacTuMLbl. HacTuua B 04HOMEPHO NOTEHLMaNbHOM sMe. MPoxoXaAeHNe YacTULLbl CKBO3b MOTEHUMANBHbIA
6apbep, TYHHENbHbIA agpdpeKT. [apMOHNYECKMIA OCLUMNNATOP B KBAHTOBO MEXAHMKE.
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Tema 10. dn3unka atoma U aTOMHOro sapa
®duanka atomMa 1 aTOMHOro aapa
KeaHTOBasi Teopmsa atoma

Moctynatel bBopa. 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

XapakTepucTtukn agpa. Jedekt Mmacchl n aHeprus cBa3n agpa. CnvH sapa v ero MarHUTHbIA MOMEHT. SAepHble CUbl.
Mogenu sgpa. PagnoakTneHoe nanyyeHve 1 ero Buibl. 3aKOH paanoakTuBHoOro pacnaga. lNpaevna cmewenns. Anbda,
BeTa-pacnaf. [amMmma usnyyeHue v ero cBoictea. Pe3oHaHCHOe nornoueHne ramma-usnydeHns. ekt Meccbayapa.

Peakumun neneHuns n cnHtesa anep.

5. I'Iepequb y'-|66HO-MeTO,I1VI‘-IeCKOI'O obecneyeHus1 pisi CaMOCTOSATENbHOM pa601b| oﬁyqaloumxca no

AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKOYAS:
Mopsiook opraHn3aumm 1 ocylecTBNeHMsl 0bpa3oBaTeNbHON 0esTeNbHOCTM Mo 06pa3oBaTe/bHbIM MPOrpamMMam BbICLIETO

obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6

aKTBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"
YcTaB chefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)

doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEr0 NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCUTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) dpegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)
6.1 MepeyeHb KOMMNETEHLUNA C YKa3zaHUEM 3TanoB UX popMUpOBaHUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN

nporpammbl n CbOpM KOHTPOJIA NX OCBOEeHUs

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIK TeMmbl (pa3pernbl) AUCLUNNUHBI
CemecTp 3
TeKyLLMI KOHTPO/Ib
1. dn3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHnst U BONHbI
TOPHbI
1 NaGopatoprbie OriK-1, OK-7 3. MonekynsipHas cpmsmka
paboTbl
4. OCHOBbI TEPMOOVHMMKU
5. OnekTpocTaTtuka. NoCTOAHHbIN 3NEKTPUYECKMNIA TOK.
1. dPun3nyeckre OCHOBbI MEXAHUKN
2. MexaHuyeckmne konebaHuns 1 BONHbI
2 |TectupoBaHue OrIK-1, OK-7 3. MonekynsipHas cpusnka
4. OCHOBbI TEPMOANHMMKN
5. OnekTpocTaTtuka. MoCTOAHHbIN 3NEKTPUYECKMIA TOK.
1. dn3nyeckme OCHOBbI MEXAHWUKN
lMncbmeHHoe 2. MexaHuyeckmne konebaHuns 1 BONHbI
3 |pmomawHee 3agaHue |OK-7, OMK-1 3. MonekynsipHas cpmsnka
4. OCHOBbI TEPMOOVHMMKU
5. OnekTpocTaTtuka. MoCTOAHHbIN 3NEKTPUYECKMNIA TOK.
3auer OK-7, OINK-1
CemecTp 4
| Tekywumit koHTpons)
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
6. OnekTpoanHammka
7. OneKTpoMarHuTHole KonebaHus 1 BOMHbI
J1 TOPHbI
1 abopatopHbie OK-7, OlK-1 8. BonHoBas n kBaHTOBas onTuka
paboTbl N
9. SneMeHTbl KBaHTOBOW MEXaHWKN
10. duamka atoma n atoMHOro sapa
6. AnekTpoanHaMuka
7. 9nekTpoMarHuTHble konebaHus 1 BOSHbI
2 [TectuposaHue OK-7, OlK-1 8. BonHoBas n kBaHTOBas onTuka
9. SneMeHTbl KBAHTOBOW MEXaHWNKMN
10. dun3uka atoma 1 aToOMHOro sapa
MucbmeHHoe
8. BonHoBas n kBaHTOBas onTuka
3 |nomawkee 3anaHme (OTK-1, OK-7 10. dun3uka atoma 1 aToOMHOro sapa
Sk3ameH OK-7, OlNK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 3
TekyLLU KOHTPONb
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opyLnosaHue n
pabotbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbl YaCTUHHO METO[bl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [UCMONb30BaHbI HernpaBubHO.
npeBocxoaHas MposiBneHa xopowas  [npasunbHo. MposieneHa |MposiBnexHa
TeopeTunyeckas TeopeTnyeckas yIOOBNETBOpUTENbHas |HeyloBneTBOpMTENbHas
noaroToBKa. MOAroTOBKA. TeopeTnyeckas TeopeTnyeckas
HeobxoanMble HaBblk [HeobxoouMble HaBbiKU  |MOAroTOBKA. noaroToBska.
1 YMEHMS NMOMHOCTbIO (M yMeHns B ocHoBHOM  |Heobxoammble HaBblkn  |HeobxoOumble HaBbIKY
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pe3ynbtatr |1 yMeHUst HaCcTU4HO 1 YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYyeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensim.
uensm.
TecTnposaHue [(86% npaBuibHbIX Ot 71% 00 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTeeToB 1 Honee. MpaBw/bHbIX OTBETOB.  [MPaBUNbHLIX OTBETOB.  |OTBETOB U MEHeEe. 2
MucbmeHHoe  |[paBUNbHO BbINONMHEHBI |[1PaBUIbHO BINMONHEHA [3a4aHuWs BbINONHEHbI  (3adaHWs BbiNOMHEHb
JomalHee BCE 3aaHus. 6onblas Yactb 6onee 4eM HaMonoBKHyY. [MEHee YeM HanonoBuHy.| 3
3afaHue MpoaeMOHCTPUPOBaH  [3aLaHuiA. MpwvcyTcTByIOT MpoaeMoHCTpUpOoBaH
BbICOKUIA YPOBEHb MpucyTcTeytOT CepbesHble oLWmnbKN. Hey0OBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HeaHa4nuTenbHble MNpoOEMOHCTPUPOBaH  |ypOBEHb BNaLeHus
MposiBneHs OLWNBKN. yOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBocxXoaHble MpOonEeMOHCTPUPOBaH  |ypOBeHb BnaaeHus MposiBneHs.
cnocobHOCTM XOPOLLMIA YPOBEHD MaTtepuanoM. HeLoCTaTo4Hble
NPVMEHNATb 3HaHUA 1 [BnageHus matepuanoM. |[posiBneHbl HU3Kue cnocobHocTy
YMEHMS K BbinonHeHuo |MposiBneHbl cpegHne  [cnocobHocTy NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3a4aHunin.  [cnocobHOCTM NPVMEHATb 3HaHUA U [yMEHUS K BbIMNONHEHWIO
MPUMEHSATbL 3HAHNA U [yMEHUSI K BbIMNONHEHWIO |KOHKPETHbIX 3aaHWA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3a0aHUIA.
3auTteHo He 3auteHo

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky

CrpaHunua 7 13 20.



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
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
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
CemecTp 4
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensM.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NnpaBu/ibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  [OTBETOB U MEHEE. 2
MucbmeHHoe  |[paBuUNbHO BbINONHEHDI |[1PaBMAbHO BLINONHEHA (3a4aHWs BbINONHEHbI  (3aAaHns BbINOMHEHD
JoMallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  [MaTtepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA yPOBEHb mMartepvanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.

KETPOHHBH
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cucTeMaTtmyeckoe n
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepuwana, ymeHue
€B0O6OOHO BbLIMOMHATb
3apaHung,
npenycMOTPEHHbIE
nporpamMmmon, yceoun
OCHOBHYIO nuteparypy 1
3HaKoOM C
OOMNOSTHNTENbHOW
nuTepaTypomn,
peKkoMeHO0BaHHOM
nporpammon
ONCLMNANHBI, yCBOWUN
B3aMUMOCBS3b OCHOBHbIX
NOHATWIA ONCLMNANHBI B
MX 3HA4YEeHUM ans
npuobpeTtaemoit
npogoeccumn, NPosBMN
TBOpYECKMe
crnocobHocTn B
NOHUMaHWK, N3NOXEHNN
M MCNOoNb30BaHUN
y4ebHO-NPOrpamMMHOro
marepuana.

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

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

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

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

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

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

0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TeKyLUin KOHTPONb

1. TabopaTtopHbie paboTbl
Tembl 1,2, 3,4, 5
NabopatopHas pabota €1. O6paboTka pe3ynbTaToB U3MEPEHU PUINYECKNX BENNHYMH.
NabopatopHas paboTa €2. OnpeneneHne yCKOPEHUs CUnbl TSXECTH Npu cBoboAHOM NafeHun 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.
Na6opatopHas paboTa €7. OnpeneneHune BA3KoCTH Xnaokoctn metogom CTokca.
NabopatopHas paboTa €8. N3yyeHune paboTbl 91eKTPOHHOro ocuuanorpadca.
NabopatopHas paboTa €9. M3y4eHne rasoBoro paspsiga 1 reHepaums penakcaumoHHbIX konebaHuii.
Na6opatopHas pabota € 10. M3yyeHne 3aBUCMOCTM CONPOTUBAEHUS METaNN0oB 0T TeMMepatypbl.

2. TectupoBaHue
Tembl 1,2, 3,4,5
1. MonoxeHne MaTepuanbHOl TOYKM B AEKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHMEM
r = 4 ex+2t ey+ 22 ez (M) . YpaBHeHME TpaekTopun Tena B UMeeT BUA?.

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
YyCKOpEHME TOYKM Yepes 2 CeKyHbl OT HaYana ABWMXEHUS YNCNEHHO 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

yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢c-2 5) 25¢-2
4. Vimnynbc Tena maccoi 50. kr, NeTawero co ckopocTblo 720 M/MUH YNCNIEHHO 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).

BAPNAHTbI 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?..

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

3. MncbMmeHHOe aomaluHee 3agaHue

Tembl 1,2, 3,4, 5

1. K HUTK nofBeleH rpy3 maccoi 1 kr. HainTtn HaTsxeHne HUTW, eCNIM HATb C TPY30M OnyckaTtb C YCKOpeHneM 5 M/c.

2. YeMy paBeH MOMEHT UHepLuun cTep>XHs Maccol 10 Kr n anvHoi 3M, Bpallarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHOM CTEPXHIO Y PACNONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHS? CTepXeHb
pacnonoxeH ropusoHTasbHo.

3. MaxoBuk B BUAOE AMCKa Ha4YMHAET BpawaTbCs € yrnoBbiM yckopeHmeM 0,5 pan/c2u yepes 20 ¢ ero KnHeTnyeckas
aHeprusi ctaHoBuTcst paBHoi 500 L. Kakoi MOMEHT nMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXeEHNA?

4.Benocuneanct OBUXeETCS co ckopocTbio 10 M/c. Ero 06roHsieT MOTOUMKINCT, OBUXYLWNIACS CO CKOPOCTbIO 54 KM/Y.
KakoBa ckopoCTb MOTOLMKNNCTA OTHOCUTENBHO Benocuneancra?

5. I1ee matepuanbHble TOYKM ABUXYTCSA CO CKOPOCTAMU V1 = = 4 M/C 1 v2 = 3 M/C, HanpaBneHHbIMW MOL NPSMbIM YIIOM
apyr k apyry. C Kakoi CKOpOCTbiO YOansaioTCs MatepuanbHble TOUKM apyr oT Apyra? Ha ckonbko nepemMectutcs nepsas
TOYKa B CUCTEME KOOpAMHAT, CBA3AHHON CO BTOPOI TOYKOW, 3a Bpemsa T = 10 ¢?

6. . Kakue 13 nprBefeHHbIX 3aBMCUMOCTE ONUCHIBAIOT PABHOMEPHOE ABUXeHNe? a) s = 2t + 3;6) s =5t2;B) s =3t;r) v =
4?t,0)v=7,r0es ? nytb, v ? CKOpPoCTb, t ? Bpems™.

7. Tpu Tena HpolueHbl Tak: NepBoe ? BHWU3 63 HayanbHOWM CKOPOCTU, BTOPOE ? BHWU3 C HAYalbHOM CKOPOCTbIO, TPETbe ?
BEPTMKANBLHO BBEPX. Tena ABMXYTCS B NOME CUN TAXECTU. YTO MOXHO cka3aTtb 00 YCKOPEHUsX aTux Ten ?
ConpoTuBneHve Bo3oyxa He y4nTbiBaThb.

8.M3 okHa Xene3HoaopOoXHOro BaroHa cBo604HO NaaaeT Teno. byoyTt nv pasHbl Mexay coboit BpemeHa nageHus Tena,
BbIYMCNIEHHbIE /15 CMyYyaes: a) BaroH HenoaBuXeH, 6) BaroH ABUXETCS C NMOCTOSIHHOM CKOPOCTbIO V, B) BArOH ABUXETCS C
MOCTOSIHHbBIM YCKOPEHUEM

9. Kakyto ckopocTb HabUpaeT TeNno B KOHLE NEPBOIA MUHYTbI cBOBOAHOrO nafeHns? ConpoTyBAEHMEM BO3ayxa
npeHebpeyb. YckopeHne cBoHOAHOrO NafeHNs PaBHo g.

10. Mok KakuMm yrnom K ropnsoHTy cnenyeT 6pocuTb Teno, 4ToObl MakCcUManbHas BbiCOTa Nogbema paBHanach 4
LanbHocTu ero noneta? ConpoTrBneHNeM BO3ayxa npeHebpeyb

3aver

Bonpochl k 3a4eTy:

. OnemeHTbl KnHematuku. Tpaektopus. MNepemeweHne. CkopocTb. YckopeHue. yTb.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM U YIOBO CKOPOCTU. YTIOBOE YCKOPEHNE.

. [InHamuka matepuanbHON TO4KK. 3aKoHbl HbloTOHa.

. dnHamuka tBepooro Tena. LleHTp Macc. 3akoH OBMXEHWS LeHTpa mMacc.

. Pabota B MexaHuke.

. Kunetnyeckas n noteHumanbHas sHeprum.

. JnHamuka BpawaTenbHOro ABUXEHNS TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMyNbCa, MOMEHT MHepLUun. KnHeTnyeckas saHeprus spallarolerocs rena.

. 3aKOHbI COXpaHeHMs (MMMyNbCca, SHEPrUU, MOMEHTA UMMNYNbCA).

0. OnemMeHTbI cneunanbHon Teopun 0THOCUTENBHOCTU. MocTynaTthl diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

- O©OooO~NOOOThWN =

11. OCHOBbI PENATUBMCTCKON ANHAMUKN.
12. B3anmocBa3b Macchbl 1 SHeprum B PENITUBUCTCKO MEXaHUKeE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KUHETUYECKON TEOPUN (BbIBOL).

14. Yncno cteneHein cBoboabl MOnekysn. 3akOH paBHOMEPHOro pacnpeneneHnst SHeprum no Ynucnam cteneHel ceobonbl
MOneKyn.

15. 3akoH pacnpeneneHns Monekyn no CKopocTsM (pacnpeneneHne Makcsenna).
16. Pacnpenenerve bonbumaHa. bapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsst aHeprus. TennoTta u pabota B TepMOANHAMUKE.

18. NepBoe Havyano TepMoavHAMUKN U ero NPYMEHEHWE K pasHbIM NpoLleccam (M30XOPHbIA, N30TePMUYECKN,
n3o6apHbiii, agnabaTtHbli).

19. SdphekTnBHBIN AnameTp. CpenHss onuHa ceobonHoro npobera monekyn. Bpems penakcaumm.
20. SlBneHus nepeHoca (amddy3ns, TennonpoBOAHOCTb, BHYTPEHHEE TpeHue). YpaBHEHNS.

3AE
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21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonogunbHoi mawmHel. Lmkn KapHo. K.I. 1. uvkna KapHo (BbiBog).

22. SHTpOI'II/IH. CeoiicTea SHTPOMNN. BTopoe Ha4yanio TepMoanNHAMUKN. Cratuctnyeckunii cmbicn BTOPOro Ha4yana
TepMognHaMukun.

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

24. OnekTpuyecknin gunonb. Pacyet nons gunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIHUCNEHUIO HANPSXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B ON3NEKTpuKax. nOﬂHprIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM OOHOPOAHOM
3NIEKTPMNHECKOM none.

27. MNonsipusauns GUaneKTpuKoB: OPUEHTALMOHHAS 1 AedpopMaunoHHas. Bektop nonspusauun. CBsS3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHBIX 3aPSL0B 1 BEKTOPOM Monsipm3auunm.

28. HanpsixxeHHOCTb nons B ananekTpuke. Teopema Maycca ong nons B AUINEKTpuUKe.

29. NpoBOOHUKM B aNeKTpoCTaTM4eCcKoM none. PacnpeneneHve 3apsoos B NPOBOAHMKAX (BHYTPU NPOBOOHMKA U HA €ro
NMOBEPXHOCTN).

30. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTOPOB.

31. OHepruns anekTpU4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3apSLO0B, 3aPSXKEHHOro MPOBOAHMKA.

32. [10CTOSIHHbBIV SNEKTPUHECKNI TOK, €ro XapakTepmucTkn 1 YCIOBUS CyLWEeCTBOBaHNS.

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

34. OneKTpPOnpPOBOAHOCTL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NPMpPOoabl TOKa B MeTannax.
35. Knaccuuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BuoemaHa-®paHua na anekTpoHHOM
Teopun. TPYAHOCTM KNAcCU4eCKOon Teopun NpoBOANMOCTHU.

CemecTp 4

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 6,7, 8,9, 10

NabopatopHas paboTa €1. N3yyeHne siBNeHns MHTEPdEPEHLNN.

NabopatopHas paboTa €2. N3yyeHne andgopakuum ceeta.

NabopatopHas paboTa €3. M3y4eHne 3aKOHOB TEMIOBOIO U3My4EHUSI.

NabopatopHas paboTa €4. N3ydeHune saBneHns dpoTtoadpdoekTa.

NabopatopHas pabota €5. OnTnyeckas aHN30TPONMUS NOL BAUSIHUEM BHEWHWX BO3 AEACTBUIA.

NabopatopHas paboTa €6. ViccnenosaHne nonsipusauun ceeta.

NabopatopHas paboTa €7. SKcnepuMeHTanbHoe noateepxaeHune noctynatos bopa. OnbiT PpaHka u Mepua
NabopatopHas paboTa €8. CnekTp atoma Bofopoa.

NabopatopHas pabota €9. O3HakomneHne ¢ paboToi razoBoro nasepa. OnpeaeneHve AavHbl BOMHbI Na3epHOro
N3nyyYeHmns.

NabopatopHas pabota €10. O3HakomMneHue ¢ paboToit razoBoro nasepa. OnpeneneHne cTerneHy nonsapusaunu.

2. TectupoBaHue

Tembl 6,7,8,9,10

1.Y nnockow anekTpoMarH1THON BOJHbI, HaCTb KOTOPOU n306paxeHa Ha pyC., AnVHA BONHbI PaBHa (B MKM):
BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencrasneHa MrHoBeHHas GhoTorpadomst aNekTpUYecKon COCTaBASIOWEN 3NEKTPOMArHUTHON BOMHDI,
nepexonsuwer n3 cpedpl 1 B cpeny 2 nepneHankynsapHo rpaHuue pasaena AB. Ecnu cpena 1-BakyyM, TO CKOpPOCTb cBETa
B cpene 2 pasHa (*108)m/c?

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

3. OnTtnyeckas onuHa nyTy B Npo3payHoi NnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. OnTnyeckas pasHocTb xoaa nydein 1 n 2 pasHa A=0,35 mMkM. [pu cnoxeHnn nyydn gaot muHumym ¢ m=0 Ons ceeta
OJINHOW BOMHbI (B MKM):

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

5. PasHocTb xona OBYX MHTEpdepUupyowmx ny4ein MOHOXPOMaTNUYeCcKoro cBeTa pasHa /2 ( AnvHa BosHbl). [pu aToM
pa3HoCTb ¢pas konebaHuii paBHa...

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

6. mdpakumoHHas peweTka ¢ NOCTOSAHHOM d= 5 MKM Ons cBeTa C OJIMHOW BOMHbI A= 0,6 MKM [aeT AMgPaKLUNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

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

7. JndbpakumMoHHbIA MakCMyM TpeTbero nopsiaka Ans cseta ¢ AfiMHom BonHbl A = 0,55 MkM nog yrinom ¢p=300 BO3HMKAET
Ha Wenn WUPUHON (B MKM):

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

8. Ha pucyHke npepcrasneHa cxema pa3bueHns BONHOBOM NOBEPXHOCTU P Ha 30HbI PpeHens. AMNNMTY bl KonebaHwi,
BO30y>XaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpYHoWero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

am PAEKTPOHHBH
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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. HeobbIKHOBEHHDIN Nlyd pacnpoCcTpaHaeTcs BAOMb IMHUU C HOMEPOM:

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

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onble
MUHMManbHon. CTeneHb nonsipu3auny ceeTa pasHa:

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 NPOLIELIEro Yepes3 HUX CBETA, €CNW Yron Mexy rnaBHbIMU NNOCKOCTAMU paBeH 45 rpag.

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

12. [Ins anekTpoMarHNTHOro n3ny4yeHunst ¢ AnHOM 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 HanpasneHms nagarolwero ooToHa, paccessHHOro ootToHa 1 anekTpoHa otaadn. Yron
paccesHuns 90, HanpasneHne OBUXEHNS 9NeKTPOHa OTAadyn COCTaBnNsgeT C HanpaeneHneM nagamouwero gpotoHa yron = 60
rpan. Ecnn nmnynsc nagarowero cpotoHa P, TO MMMNYNbC anekTpoHa oTAaqyu paBeH...

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

14. Katogn BakyyMHOro ¢ooTO3/1eMeHTa OCBELLAEeTCs CBETOM C 3Hepruei keaHTos 8 aB. Ecnv gpoToTOK Npekpalaercs npu
nogadye Ha OOTOSMIEMEHT 3anMparolLero HarnpsixeHns 4 B, To paboTa Bbixoaa anekTPOHOB U3 katoga paBHa(aB):
BAPVAHTbI OTBETOB: -: 8 -:112 -:4 -:0 -:3

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

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

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

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

17. Ha prcyHke nokasaHa KpvBasi 3aBUCMMOCTM CMeKTPanbHOM NNOTHOCTU SHEPreTMYecKon cBeTMMOCTY abConoTHO
YyepHoro Tena ot AnunHbl BonHbl Npy T=6000K. Ecnn Temnepatypy tena yBenmuntb B 4 pasa, TO AMHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMyMy U3ny4yeHnst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennmuutcs B 2 pasa -: yMeHbLWMWTCS B 4 pasa -: yBennyintcs B 4 pasa

18. B atome Bogopoaa 13 npeacrasneHHbIX Nepexonos anektpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiMaHa COOTBETCTBYET NEPEXon C HOMEPOM?

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

19. BonbTamnepHas xapakrepucTika B onbitax dpaHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeet Bug (CM puc).
MepBblit noTeHUMan Bo3byxneHws rasa (B aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHOLWEHWE Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHBLIE C YacTULLAMU, UMMYNbC
KOTOpPbIX paBeH p. Toraa, ecnm CKOpoCTb YaCcTWL, OMHAKOBA, TO Hambonbluei ANMHON BONHbI 0bnafatoT?

BAPNAHTbI OTBETOB: -: HETPOHbI -: 9NEKTPOHbI -: -4aCTuWLbl -: MPOTOHbI

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

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

22. Kakas nons paavoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBas BPEMEHW, paBHbIVi TPEM Neproaam nonypacnana?

BAPUNAHTbI OTBETOB: -: 25% -: 87,5% -: Bce atombl pacnagytcs -: 90% -: 50% 23. HenssecTHbIn paanoakTUBHbINA
XUMWYECKUIA 3NEeMEHT CaMONpPON3BO/bHO pacnafaeTcs no cxeme: .S apo 3Toro aNeMeHTa CoaepXMuT...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeinTpoHa -: 94 npoToHa 1 142 HelTpoHa

-1 94 npotoHa 1 144 HelTpoHa -: 92 npoToHa 1 142 HenTpoHa

MpvMep 3anaHns 4Ns NPOBEAEHUS! KOHTPOMbHOM paboThl MO NPAKTUYECKUM 3aHATUSAM:

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 8, 10

1. [1Ba napannenbHbIX CBETOBbIX My4Ka, OTCTOAWMX APYr OT Apyra Ha paccTtosHum d=5 cM, nanatoT Ha KBapueBYIO NpU3My
(n=1,49) c npenomnsiowmm yrnom 250. Paccuntatb onTuyeckyto pasHocTb xoga A aTuX Ny4koB Ha BbIXxo4e U3
npu3ambl.(3,47 cm)

2. PacctosiHue d mex gy asyms wensmu B onbite FOHra paBHo 1 MM, pacctosiHue | OT wenein oo akpaHa pasHo 3 M.
OnpepnennTb ANVHY BOMHbI A, UCMyCKAeMO UCTOYHUKOM MOHOXPOMAaTUYEeCKOro CBeTa, ecnu wupuHa b nonoc
NHTEPEPEHLIMM Ha 9KpaHe pasHa 1,5 MM.(0,5 MKkM)

3. OnTtunyeckas pasHocTb xona nyyen 1 n 2 pasHa A= 3,6 MkM. [py CnoxXeHWn ny4un AatoT MakCrMyM BTOPOro nopsaka
Onga ceeTa ANUHOM BOMHbI (B MKM)(1,8 MKM)

4. BolymcnuTb paguyc r5 naton 3oHbl PpeHens ong nnockoro BONHOBOro gopoHta (A=0,5 MKM), ecnu NnocTpoeHune
nenaeTcst 4fist TO4KW HabnoaeHUs, HaxoasWencs Ha PaccTosiHMM b=1 M OT PpOHTa BOSHbI (B MM).1,58

5. Ha wenb wnpuHoii a=0,05 MM nagaeTt HopmanbHO MoHOXpoMmaTundeckuin ceet (A=0,6 Mkm). Onpenenutb yron ¢ Mexay
nepBoHayYasnbHbIM HaNpaBneHNeM Nyyka cBeTa U HanpaeneHNEM Ha HETBEPTYIO TEMHYIO AMPaKLMOHHY0 nonocy.2045
6. CKONMbKO WTPUXOB HA KaXAblii MUNIMMETP COLEPXMUT AMPPaAKLMOHHASA peleTka, ecnv npu HabnoaeHun B
MOHOXpomatuyeckom ceete (A=0,6 MKM) MakCMyM NATOro Nopsiaka OTKNOHEH Ha yron ¢p=1877103
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7. Yron Bpioctepa €8 npy nageHun ceeta U3 BO3ayXa Ha KpMCTana KaMeHHol conu paeeH 577. Onpenenntb CKOPOCTb
cBeTa B 9TOM Kpuctanne.1,9

8. Yron Mexny rnasHbIMU NIOCKOCTAMU Nonsapma3artopa n aHanamsaropa paBeH 307?. PaccumTatb n3meHeHune
MHTEHCUBHOCTW npouwealero 4epes3 HUX ceeta, ecnm yron mexay rnaBHbIMU NNOCKOCTAMU paBeH 457,

9. MNotok aHeprun e, n3nyyaemblii U3 CMOTPOBOrO OKOLIKA NNaBuIbHOM neyun, paseH 34 Bt. Onpenenutb Temnepartypy T
neyu, ecnu nnowanb oteepctnsa S=6 cm2. 1000K

10. Kakasi nons sHeprum ¢ooToHa u3pacxonosaHa Ha paboTy BblpbiBAHUS (DOTOSMNEKTPOHA, ECNIN KpacHas rpaHmua
dotoapdpekta A0=307 HM 1 MakcuManbHas KUHeTU4Yeckas aHeprus Tmax poToanekTpoHa pasHa 1 aB?

0,8.

Ok3ameH

Bonpochbl k sk3ameHy:

BonHoBas 1 kBaHTOBas onTuka.

1. OnekTpomMarHUTHble konebaHus. Buabl. Xapaktepuctuku.
2. OneKkTpoMarH/UTHbIE BOMHbI. XapakTepuUCTUKN. SHeprus.

3. VlHTep(pepeHLl,l/lﬂ cBeTta. KorepeHTHOCTb M MOHOXPOMATU4YHOCTb. Ycnosue NHTEPdEPEHLNOHHOIO MakCcMyma u
MUHNMYMA.

4. IHTepdoepeHuns cBeTa. PacyeT nHTepdepeHLUMOHHOM KapTyHbI OT ABYX MCTOYHMKOB. VIHTEpdEPEHLINS CBETA B TOHKMX
NNeHKax.

5. Ondppakums ceeta. MpuHumn MNolireHca-dpeHens. Meton 30H PpeHens.

6. dndppakuns dpeHens Ha kpyrnom oteepcTun. dudppakumsa dpeHens Ha Kpyrnom amcke.
7. Ondppakuunsa dpayHrodepa Ha GUdpakLmMOHHON pelleTke.

8. dndppakuus Ha NpoCTpaHCTBEHHON peweTke. DPopmyna Bynbda- Bparra.

9. Monspuaauus ceeta. 3akoH Mantoca. 3akoH Bproctepa.

10. Oncnepcus ceeta. SNeKTPOHHas TEOpUs ONCNEPCUN CBETA.

11. [1BoiiHOE nyyenpenomneHune. VickycCcTBeHHas onTnyeckas aHn3oTponus.

12. Tennosoe nany4yeHve 1 ero xapakrepmuctukn. 3akoH Kupxrogpa. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
Buha.

13. N'vnotesa MNnaxka. ®opmyna lMNnaHka.

14. doToachbdoekT. 3akoHbl hoToadpdekTa.

15. YpaBHeHve SitHwWTenHa ons BHeWHero gotoadpdoekra.
16. OnbiTol Jlebepnesa. [asneHue ceeTa.

17. SdbpekT KomntoHa.

18. OCHOBHbIE NMONMOXEHNS KBAHTOBOM MexaHuku. Popmyna ae Bporinsg. CooTHoweHns HeonpeaeneHHocTeh. BonHosasi
PYHKLMS 1 ee CTAaTUCTUYECKNIA CMbICH.

19. Obuwee ypaeHeHve WpeanHrepa. YpasHeHve LpeanHrepa ans ctaumMoHapHbIX COCTOSIHUIA
20. CeobogHas YacTuua. YacTiua B 04HOMEPHON MPSIMOYronbHOW " NoTeHLManbHom same".

21. MNpoxoxaeHue YacTuLbl CKBO3b NOTEHLManNbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.

22. KBaHTOBBI FAPMOHNYECKNIA OCLMANATOP.

23. KeaHTOBas teopus atoma. Noctynatbl Bopa.

24. ATom Bogopoga. KsaHToBble yncna.

25. CnekTpbl aTOMOB 1 MONEKYII.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

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

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "yooBneTBoOpuTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBLHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OpPMUPOBaHNSA KOMNETEHLUNA 6annos
Cemectp 3
TekyLLUN KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

TecTupoBaHue |TecTupoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KoM4ecTBo 2 10
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatliHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE Matepuanom no teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbIMNOMHEHWS 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMNbIOTEPHO
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HABbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLNIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

CemecTp 4
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0byyatolmecs
paboThi MPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYHOTCS B MPUMEHEHUN 1 30
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

TectupoBaHue |TecTnpoBaHue NPOXoauT B MMCbMEHHON GPOPME NN C NCNONb30BaHUEM
KOMMbtoTepHbIX cpeacTs. Obyyatowmiics nony4aeTt onpeaenéHHoe Konm4ecTso 2 10
TECTOBbIX 3a[laHUIA. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTBa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTHN OT
npoueHTa NPaBuIbHO BbINOIHEHHbIX 3a0aHUA.

MucbMeHHoe  [O6yyarolwmecs NonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE MaTepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafleHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3aAaHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEpPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM U NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHe Matepuanom, ero CUCTeMHoe
0CBOEHME, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

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

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AONONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb NOCTYMNHa 0byYaloWwmnMcsl B OAHOM 13 [BYX BapuaHToB (Mnbo B 000MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES INEKTPOHHBLIE OUBNMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBON TOUYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProcC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUM KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

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

WnblowoHok A. B. duauka [OnekTpoHHbIR pecypc]: ydiebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
"oHuapeHko. - Mockea : MIHDPA-M, 2013. - 600 c. - http://znanium.com/go.php?id=397226

KanH K. B. Kypc obweit gonsmkn [OnekTpoHHbIi pecypc] : yuebHoe nocobue / K. b. KaHH. - Mocksa: OO0 'KYPC', 2014. -
360 c. - http://znanium.com/go.php?id=443435

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumm B xone NeKLUMOHHBIX 3aHSATUI HEOBX0AUMO:

1. BecTu KOHCNeKTUpoBaHme y4ebHoro matepuana.

2. Obpalatb BHAMAHUE HA KaTeropun, OOPMyNUPOBKM, 3aKOHbI, PACKPbIBAOWME COAEPXAHNE
Pr3nN4ecknx sBNEHN N NPOLLECCOB.

3. Obpalatb BHMMAHWE HA Hay4HblE BbIBOAbBI M 9KCMEPUMEHTANIbHBIE [0KA3ATENbCTBA (PU3NYECKNX
3aKOHOB.

4. BHMMaTenbHO ySCHUTb NPaKTMYECKy HanpaBieHHOCTb OCHOBHbBIX 32aKOHOB (OU3NKMN.

5. XenatenbHo 0CcTaBnTb B paboymx KOHCNEKTAX NOMs, HA KOTOPbIX AenaTh MOMETKM N3
pekoMeHOoBaHHOWM NMTeparypbl, OMONHAKOWME MaTepman npocnywaHHon nekumu, a Takxe
noAyepKkmBaoLLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUHECKMX MONOXEHN.

6.3anasartb NpenogasaTtento YTOYHSWME BOMPOCh! C LENbIO YACHEHNS TEOPETUHECKUX NONOXEHWI,
paspelleHns CropHbIX CUTyaLniA.

npakTnyeckune | B xoie NpakTU4YecKkmnx 3aHATU He0BX0AMMO:

3aHsTUA 1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpOca. YCTaHOBUTL BCE NN faHHbIe NpuBeaeHbl AN pelleHunst
3apadn. Coenatb cXxemMaTn4yeckmin pUCcYHoK.
2. Kax ayto npakTuyeckyto 3afaqy pewnTb BHayane B obwem smae. 1o No3BONUT LieNieHanpasneHHo
NCMonb30BaTh PU3NYECKUI 3aKOH MO TeMe peLiaeMoii 3aaayu.
3. MpoBecTu YnMcneHHble MaTeMaTmyeckne pacyeTbl 1 06s13aTenbHO NPOBEPUTb Pa3MEPHOCTb U
NpaBLonof06HOCTb NOMYYEHHbIX COU3UYECKIX BETNYMH.

nabopatopHbie| JTabopaTopHbie paboTbl

paboTbl Mepen npoeeaeHnem nabopaTopHoOi paboTbl 06513aHbI 03HAKOMUTBLCS C TEXHUKOM 6e30MacHOCTU Npu
BbINOSIHEHWUN [AaHHOV paboTbl 1 METOANYECKMMU yKasaHusMu K paboTe. Mpu BbIMONHEHWN
nabopaTtopHbIX paboT HeobxoanUMo:
1. CpopMynupoBaThb Lienb 1 3a4a4v BbiNoNHAeMon paboTol
2. Ykasatb B OT4ETE CXEMY YCTAHOBKM 1 pacckasaTtb NPUHLMN ee AeNCTBUS
3. 3anucatb peaynbTaTthl M3MEPeHWii B Tabnuue 1 onpenenute paboyve hopmyrbl pacyeToB
4. ObpaboTaTb pe3ynbTaThl UISMEPEHUI COrNACHO pabounx oopMyn 1 NPencTaBUTb OAHHbIE B BULE
rpagoukoB, Tabnuu (MPUBETCTBYETCS UCMONb30BaHNe NporpamMm 06paboTky aKCNeprMEHTaNbHbIX
namepeHwuii Origin, Excell). PaccumTtatb norpewHocT namepeHnii
5. CocTaBWTb BbIBOAbI MO UTOTaM BbINOHEHHOV paboTbl. [TPOBECTV CPaBHUTENbHbIV aHaNN3 ¢
TEOPETUYECKUMI AaHHbIMU
6. o nToram BbINONHEHWSI PabOTbl COCTABUTb OTYET MO BbIEyKa3aHHbIM MyHKTaM (MPUBETCTBYeTCS
Hane4yaTaHHbIA BapuaHT).
7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TeMe paboThl.

camocTtos- | B xone camocTosiTenbHomn paboTtbl HEO6X0AUMO:

TenbHas 1.M3y4nTb OCHOBHYIO 11 AOMONHUTENbHYIO NMTEepaTypy Mo Teme.

pabota 2. Mi3yunTb 1 npopaboTaTtb NEKLUNOHHLIA MaTepuan, JOMOMHUB ero CoBCTBEHHbIM KOHCMEKTOM,
Nony4YeHHbIM U3 PEKOMeHoBaHHOM NpenoaaBsaTtenemM nMTepartypbl.
3. VI3yunTb pekoMeHaoBaHHble NpenojaBaTeneM anekTpoHHbIe 06pasoBaTenbHbie pecypchl,
npeseHTaunm No nsy4aembiM pasgenam OUsnki.
4. Obpatntb 0coboe BHMaHME Ha NOCTAHOBKY 3KCMeprMeHTasbHbIX OMNbITOB, [OKa3blBaoWMX
gor3MYeckmne 3aKoHbl B Mpupoe.
5. B cnyyae BonpocoB Mo usyyaemomy matepuany- obpawartbcs K npenoaasaTento 3a
Pa3bACHEHUSAMU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucbMeHHoe | 1. Mepen pelweHneM 3aaaHnili PEKOMEHOYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHuKam
LOMaliHee | WM KOHCMEKTY, 3anncaHHOMYy Ha NEKLIMOHHbIX 3aHSTUSIX, MPOCMOTPETb OCHOBHbIE CDOPMY/ibl M 3aKOHbI
3afjaHve B JaHHbIX METOAMYECKMX YKa3aHUsIX, MPUMEPbI PeLIeHNs 3a4a4, PACCMOTPEHHBIX HA NPaKTUYECKMX
3aHSATUSAX.
2. MpucTynas K peweHnio 3afaHnsi, HeobBXoAMMO KpaTKo 3anuncaTb ero ycnosve, 1 (ecnm
HeobxoMMO) cienaTb pUCYHOK. PelueHne cHavana cnefyeT ocylecTBuTb B oblem suae (B
6yKBEHHbIX 0603HA4YEHUSIX), NMONMYYUTb PACHETHYIO (DOPMYY U 3aTEM NPOVN3BECTY YUCTEHHbI PacyeT B
eanHuuax CU. Mocne 3Toro HyXHO CPaBHWUTL NMONMYYEHHbI OTBET C BApuaHTamm oTBeta. Ecnu oteeTh
He coBMmanu, To He06XOAMMO NPOAHANM3NPOBAaTh PELeHNe 3a8aHusl, YTOYHUTb NPaBUIbHOCTb
BbIBpaHHbIX POPMYN U 3aKOHOB, a 3aTEM UCMPaBUTb OWNGKN.
3. Ob6a3aTenbHO BLINONHEHVE OMAWHUX NPAKTUYECKMX 3a0aHWi 418 YCNeWwHOro NpoXoX AeHUs
TECTMPOBAHUS 1 HANMCAHWS NMUCbMEHHBIX (KOHTPOMbHBIX PaboT).

TecTnpoBaHue | 1. MNepen pelweHMEM 3aaaHUA PEKOMEHAYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHUKam
NN KOHCNEKTY, 3anncaHHOMY Ha NEKLUNOHHbIX 3aHSATMSAX, MPOCMOTPETb OCHOBHbIE 0OPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpurcTynas K pelweHnto 3agaHmsi, He06Xo04MMO KpPaTKO 3anucaTb ero ycnoeue, 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 MOMYYEHHbIN OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0ANMO NPOAHANM3MPOBATb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblOpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNGKN.

3. Ob6s13aTeNbHO BbINONHEHWE AOMAWHMX NPAKTUYECKUX 3aA4aHNiA 4SS YCNEWHOro NpoxXoX aeHust
TECTUPOBAHUS U HANMUCAHWUS MUCbMEHHbIX (KOHTPOMbHBIX PaboT).

3avet 1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB ANs 3aYeTa

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3ndeckre oopMysbl No NPORLEHHbIM TEMaM

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

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

- 0N BEKTOPHbIX BEMMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLyfb, Tak U HanpaeneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (U3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECcKnX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

9K3aMeH 1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth ¥ OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE oM3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No hr3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMXEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PU3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOW (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChOpME); MPpU 3TOM
HeobxooMMO [aThb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMWIA OTBET Ha BONPOC

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNsX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTIEHHBIV pacyeT B eduHuuax CA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

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

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 21.03.02
"3emMneycTponcTBO 1 KagacTpbl" 1 NPodonno NoAroToBKM "YNpaBneHne HeaBUXMMOCTbIO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 21.03.02 - 3emMneyCcTponcTBO U KagacTpsl

Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: 3a04HOE
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.

7.KyaHeuos C. U. Kypc gouaukn ¢ npumepamn pelweHus 3agad. 'dumamka KOHOEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - ToMck: HaumoHanbHbIi nccnenoBaTenbckuin ToMckuii
nonuTexHuyecknii yHneepcmutet, 2011. - 47 c. - Pexum goctyna: http://znanium.com/go.php?id=417650

JononHutenbHasa nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / . b. BadwH. - 2-e nag., non. - KasaHb : 3a-Bo
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpexaM. ykas.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 ak3.).
2. BadpuH . B. dusnka [TekcT] y4eb. nocobuve ons cTyn. nHxeHepHbix cnew./ [. b. BaguH. - 2-e usg., gon.. - KasaHsb :
WNap-8o MOuWH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 2k3.).
3. Bpybnesckas I". B. dusuka. Mpaktukym [SnekTpoHHbIA pecypc]: yiebHoe nocobue / I'. B. Bpybnesckas, . A.
"oHuapeHko, 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. ®nsmka [OnekTpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamarnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nblowoHok A. B. dusnka [OnekTpoHHbIi pecypc]: y4ebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oH4apeHko. - Mockea : MIH®PA-M, 2013. - 600 c. - (Beicwee obpazosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226
6.KaHH K. B. Kypc obuieit gonankm [9nekTpoHHbIA pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgocTtyna: http://znanium.com/go.php?id=443435
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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

Hanpasnenune nogrotosku: 21.03.02 - 3emMneycTponcTBO U KagacTpsl
Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

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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