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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 13 24. Bl YHH
rlorlyfos

AR 5 AN LM O



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

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:

- OCHOBHbIE TEOPETNYECKME 1 aKCNepUMeHTanbHble pe3ynbTatbl B 06nact doyHaaMeHTanbHbIX pa3nenoB OU3nKin:
MEXaHWKW, TePMOAMHAMUKI, 3NeKTPOAMHAMUKIN, ONTUKW, KBAHTOBOW on3nNKK ons obnagaHns crnocobHOCTbIO K
no3HaeatenobHoi gestensHoctn (OK-10);

- TEOPETNYECKIE OCHOBbI, 3aKOHbI, MAaTEMaTNYECKMNE YPaBHEHMS (PU3NKM, MO3BONSAIOWME OBAaAeTb CNOCOBHOCTLIO
MCMONb30BaTh 3aKOHbI 1 METOAbI MATEMATMKM, ECTECTBEHHbIX, TYMAHUTAPHbIX U SKOHOMUYECKMX HAYK MPU peLleHnm
npodpeccroHanbHbIX 3aa4 No o0XpaHe NPUPOLHON cpedbl U TexHocgepHoi 6e3zonacHocTu(lNK-22).

JlonxeH ymeThb:
- na3naratb 1 KpUTUYECKM aHannanpoBaTb 6a30By0 06LEdPUINYECKYO MHCDOPMaLIO NPW peleHnn 3aaay
TexHocdpepHoli 6e3onacHOCTY ANs AOCTUXEHMS CNOcoBHOCTY K No3HaBaTenbHow aestenbHocty (OK-10);

- CTPOUTb Matematnyeckme mogenn CpVI3VI‘-IeCKI/IX npoueccos, nNo3ponsdowme ncnonb3oBatb 3aKOHbl 1 METObI
mMaTteMaTukn, eCTeCTBEeHHbIX, r'YMaHUTapHbIX 1 3KOHOMUYECKNX HayK npun peweHnn I'IpO(*)eCCVIOHaJ'IbeIX 3a4ad no
OXpaHe NpupoLHoi cpedbl U pecypcocHabxeHns(MK-22).

JlonxeH Bnagetb:

- HaBblKaMM 9KCNEPUMEHTAlNbHbIX UCCNEe0BaHNA N peWweHns hnsnko-maTemMaTnyeckux 3agady TEXHOCHEPHON
6e30MacHOCTY C Liefbto pas3BnTUsS CNOCOBHOCTY K No3HaBatenbHoi nesitenbHoctn(OK-10);

- 9KCMEepUMEHTaNbHbIMY HaBbIKaMM MPakTUYECKOro NCNONb30BaHUS OU3NYECKON N3MepUTENbHOM annapaTtypbl,
mMeToaaMun PU3nKo-maTteMaTMyecKmnx pacyeTos, NO3BONSOWNMM LOCTUYb SAPAPEKTUBHOIO NCNONb30BaHMS 3aKOHOB U
METOO0B MaTeMaTuku, eCTECTBEHHbIX, FYMaHUTAPHbIX 1 SKOHOMUYECKUX HayK NPU pelleHnn npogecCuoHanbHbIX
3a4a4y no oxpaHe NPUPOLHON cpelbl U pecypcocHabxeHus (MK-22).

JlonxxeH 0eMOHCTPPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:
- NIPUMEHATDb HaBblkKn 3KCI'IepI/IMeHTaJ'IbHOI7I pa60Tb|, MCcnonb30BaHU4A CpVI3I/I‘-IeCKVIX 3aKOHOB, METOOOB aHaNM3a B
npowecce nosHasaTenbHon gestensHoct (OK-10);

- NPVMEHSTb HaBbIKM PaboTbl C COBPEMEHHON PM3MYECKOn annapaTypor, UCMoMb3ys Mpu 3TOM 3aKOHbI 1 MeToApbl
MaTeMaTuKm, eCTECTBEHHbIX, FYMaHUTapHbIX 1 SKOHOMUYECKMX HayK O/ pelleHns NpPodeccnoHabHbIX 3aaa4
TexHocdpepHoli 6esonacHocTn(MK-22).

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.08 ducuunanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHoi nporpammbl 20.03.01 "TexHocdepHas 6e3onacHocTb (OxpaHa NpupoaHO cpenbl 1
pecypcocbepexeHne)" 1 oTHOCUTCS K 6a30Bol (06LenpoddeccoHanbHOM) YacTu.

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

3. O6bem gucuunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNAnHLl cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTtakTHasi paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(os), npakTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Haca(oB), KOHTPONb caMoCcTosITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 184 yaca(os).
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KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl aucuunivnHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dn3nyeckne 0CHOBbI
1.|MexaHnkn. MexaHundeckme konebaHus 2 6 6 0 20
W BOJHbI
Tema 2. MonekynapHas couauka u
2. TepMoauHaMunKa 2 4 4 0 10
Tema 3. OnekTpocTtaTmka un
8. 3NeKTpUYecKnin Tok 2 6 6 0 10
Tema 4. OnekTpoanHammka.
4.|9nekTpoMarHuTHble konebaHus u 3 10 10 10 36
BOMHbI
5 Tema 5. BonHoBasi 1 kBaHTOBas 3 10 10 10 36
‘lonTrka
Tema 6. OcHOBbI KBAHTOBO
6. MEXaHNK 3 10 10 10 36
Tema 7. ®nsuka atoma, aTOMHOro
7. S4pa U 3NIEMEHTAPHBIX YacTuL 3 6 6 6 36
Toro 52 52 36 184

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNs)
Tema 1. duanuyeckme ocHOBbl MexaHUKMU. MexaHuyeckme KonebaHms U BOJHbI
OcHoBbI KMHEMATUKN

KrvHemaTvka noctynatenbHoro AsuXeHns (MatepuanbHas To4ka, cMcteMa oTcHéTta, TpaekTopums OBUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHunanbHoe, HopMasnbHOe 1 NonHoe yckopeHus). KnuHematuka spatarenbHoro ABuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MeXy YrnoBOW U TMHENHON CKOPOCTAMM, paBHOMEpPEMEHHOE BpaLleHne
mMaTtepuanbHOM TOYKMN).

OCHOBbI AMHaAMUKWN

| 3akoH HbloTOHA, MHepLumanbHasa cuctema otcHéTa. |l 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHME LIEHTpa Macc.

3aKoHbI COXpaHeHNnsa B MexaHuke

MexaHun4yeckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTeHUMaNbHasA SHeprnsa Tena. CBs3b mMexany CUNOI N NOTEHLNANbHON
3Hepr|/|e|7|. OJJ,HOpO,EI,HOCTb BPEMEHMN. 3akoH COXpaHeHu4 NMOMHOM MEXaHM4Yeckom SHeprun. O,D,HOpO,D,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEeXaHN4eCKON CUCTEMDI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WtenHepa.
OcHOBHOE ypaBHEHMS OMHAMUKM BpallaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs1 MOMeHTa UMnynbcea.

Penatneucrtckas MexaHuka

2 noctynata CTO. MNMpeobpazoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aaMefieHne BpeMeHm, CokpalleHne AfiMHbl. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHudeckune konebaHns 1 BONHbI
MexaHuyeckune konebaHus

CB0ob60Hble rapMOHMYECKME He3aTyxatowme konebaHus. dudpgepeHumanbHble ypaBHeHNS. [apMOHUYECKMii
ocumnnsaTop. MpPyXXMHHBIA, OU3NYECKUA 1 MaTEMATNYECKNIA MASTHUKK. CloXeHWe rapMoOHNYECKnX KonebaHui.
CBoboaHble 3aTyxatowme konebaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHn4yeckue BONHbI

XapakTepucTuku MexaHM4eCcknx BonH. [poaonbHbie n nonepeyHbie BOHbI. BonHoBOe ypaBHeHue. [noTHOCTL aHepruu.
MnoTHOCTb NOTOKA 3HEPrMU.

am PAEKTPOHHBH
Ctpannua 4 s 24. BBl YHHBEPCHTET
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Tema 2. MonekynsipHasa cousuka u TepmognHamMmka
MonekynspHo-knHeTnydeckas teopmsa (MKT) noeanbHoro rasa

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

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumaHa

Pacnpegnenexune monekyn no ckopoctsaMm. PyHkuma pacnpeneneHms Makcsenna. bapometpuyeckas coopmyna.
Pacnpegnenexune monekyn no sHeprusm. dopmyna bonbumaHa.

OcHOoBbI TEPMOANHAMUKM

MepBoe Hayano TepMoanHammku. Pabota rasza. BHyTpeHHsst aHeprus rasza. TennoémkocTb raza. CteneHu csobonpl
monekyn. Anmabatuyeckuii npouecc. MNprvMeHeHe NEPBOro Havana TePMoAMHAMMKU K pasHblM npoleccaM. Kpyrosol
npouecc (umkn). Obpatumble 1 HeobpaTuMble NpoLuecchl. TennoBble ABAraTeny U XonoaunbHble MawuHbl. Linkn KapHo.
OHTponus. Il Ha4ano TepMOANHAMUKN.

Tema 3. dnekTpocTaTvka U aNeKTPUYEeCKUN ToK

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. Hanpsixx&HHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHneHcartop. MNpoBoaHuMKuK.

SﬂeKTpVI'-IeCKOG rnone B BellecTee

MonsipHble 1 HenonsipHble AUANEKTPUKIN, NX nonsipuaaums. MNMonspusoBaHHocTb. Teopema aycca anst onanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst SNEKTPUYECKOro Nnonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK

Cwvna 1 NNOTHOCTb TOKA. CTOPOHHUE CWJbl. DNEKTPOABMXYLWAS CUna U HanpsxXeHue. HanpsxeHue Ha yyacTtke 1-2.
3akoHbl OMa ons 04HOPOAHOr0 U HEOAHOPOAHOMO YYACTKOB B MHTErpanbHol u auddoepeHumnansHoli dpopmax. 3akoH
L>xoyns-TeHua. MNMpasuna Kupxrodga ons passeTBNEHHbIX LieNein. NeKTpuyeckue Toku B XNOKOCTSX, ra3ax, B BakyyMe.
Tema 4. 3nekTpoavHaMMKa. ANEeKTPOMarHuTHble KonebaHus U BONHbI

MarHuTHOe none B Bakyyme

WNHaykums marHntHoro nons. Cuna Amnepa. MarHutHbiin MoMeHT. 3akoH bruo-Casapa-Jlannaca. Unpkynauns sektopa B.
Cwuna JopeHua. [suxeHve 3apsna B MarHMTHOM none. MarHuTHbln noTok. Teopema Maycca. Pabota MarHUTHOro nons.
OnekTpomarHuTHas nHaykums. Npaswno NleHua. 3akoH dapanes. IHaykTmeHocTb. CaMOMHAYKUNS.

MarHuTHOoe none B BeLECTBE.

MarHeTtukn. HanpsixxeHHoCTb MarHmTHoro nons. Linpkynsauus sektopa H.
Mpupona marHeTnama. PeppomMarHeTUKn. SHePrus MarHUTHOro Nons.
OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHns Makcsenna B MHTerpanbHon u auddepeHumnansHom
hopmax, nx gon3nyecknin CMbICH.

OnekTpoMarHuTHble konebaHus 1 BOMHbI.

OnekTpoMarHuTHole konebaHms

Hezatyxatowune konebanusi. 3atyxarowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OneKTpoMarHMTHbIE BOMHbI

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

Tema 5. BonHoBasi u KBaHTOBasi onTUKa

UHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOJMH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepdoepeHumnn. MiHTepdoepeHumst ceeTa oT
pasfnnYHbIX 06 EKTOB.

Oudppakung ceeta

MpuHumn lMNoireHca-dpexens. Meton 30H @peHens. dundpakuum PpeHens n GpayHrogepa OT pa3nnyHbIX 06 bEKTOB.
PaccesHve cserta.

I'Ionapmsaum;l n oucnepcusd ceeta

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lsoHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus oncnepcumn ceeta.

Tennosoe nanyyeHune

XapakTepucTukn TennoBoro nanyvyeHns. 3akorbl Knpxroga, CtedbaHa-bonbumaHa. 3akoH cmeweHns BuHa. KsaHToBas
npupoga nanyyeHns. 'mnotesa MNnarka. @opmyna NnaHka. OnTruyeckas nupomeTpms.

doToadpekT. dhdhekT KomntoHa. [laBneHne ceeTa
3aKoHbI BHEWHEro gpotoadodoekTa. YpaBHeHne SHWTenHa ons potoadodoekTa.

Tema 6. OCHOBbl KBAaHTOBOW MeXaHUKMU
OCHOBHbIe NONOXEHNS KBAHTOBOWM MEXaHUKN
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Mvnotesa ne-bpoiina. CooTHoweHne HeonpenenéHHocTen NeideH6epra. BonHoBas coyHKLMS 1 ee CTaTUCTUYECKMIA
cmbicn. Obwee ypaBHeHue LpenuHrepa. YpaeHerue LpeauHrepa onst ctauMoHapHbIX COCTOSIHWMA. [IBUXeHue
cB06OHOM YacTuLbl. HacTnua B 04HOMEPHO NoTeHUManbHon ame. MpoxoXaeHre YacTuLlbl CKBO3b MOTEHUMANbHbIA
6apbep, TYHHENbHbIA 3gpdpeKT. [apMOHUYECKMA OCUMNNATOP B KBAHTOBO MEXaHWKe.

®dusnka TBEPOOro Tena.

[MoHSATME O 30HHONA Teopun TBepObiX Tes. MeTtannsl, ON3INEKTPUKKN, NONynpoBOOAHUKN NO 30HHON Teopun. CobcTtBeHHas
npoBOAOMMOCTb NONynpoBOOHUKOB. rlpI/IMeCHaﬂ npoBOAMMOCTb NONyNnpOBOOHNKOB. CDOTOﬂpOBO,D,VIMOCTb.
JTloMnHecueHuus TBEPObIX TEN. KoHTakT OBYyX MeTannos Mo 30HHOM Teopun. TepMOSJ'IeKTpVILIeCKI/Ie ABNEeHnsA n nx
npuMeHeHune.

Tema 7. Pusuka atoma, aTOMHOro siapa U aneMeHTapHbIX YacTu,
KsaHTOBas Teopmsa atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CNekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fyyeHus, npasunna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynwu. MNepuoamnyeckas cuctema anemeHTos MeHaeneesa.

Anopo atoma

XapakTtepucTukmn sapa. [edekT Macchl 1 aHeprus cBsaun sapa. CnvH sapa v ero MarHUTHbIN MOMEHT. SlaepHble Cunbl.

Mogenu snpa. PagnoakTBHoe 13ny4eHne 1 ero Buabl. 3aKOoH paanoakTMBHoro pacnaga. MNpaswna cMeweHus. Anbda,
BeTa-pacnaf. [aMma nanydeHue u ero cBoiicTea. Pe3oHaHCHOe nornolweHne ramma-usnydeHus. dgpgekt Meccbayapa.

Peakuun neneHus n cuHTesa saep.

Knaccudomkauns anemeHTapHbix 4acTvu. Buobl B3aMmonencTenii aneMeHTapHbix Yactvu. MeTtoabl peructpauum
aneMeHTapHbIX Yactuu. KocMuyeckne nydun. MiooHbl u nx cBoincTea. MesoHbl 1 nx cBoWcTBa. HacTuLbl 1 aHTUYacTULbI.
MnepoHbl. CTPaHHOCTb 1 YETHOCTb 3NEMEHTaPHbIX YacTul,. YeTHOCTb B cnabbix B3aMMoLeicTausx. 3oTonmyeckni
cnuH. HetprHo. Ksapku.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYI0 1 CMPaBOYHYIO TMTEpatypy, BbINONHAIOT 3aaHusi, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus n Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yHueepcuTeTa

LunctaHumoHHoe obpasoBaHne KDY. duamka. BonHoBas 1 kBaHToBast onTuka. OCHOBbI KBAHTOBOI MexaHukn. dusmka
atoma v TBepgoro Tena. Pusvka aapa n sanemeHTapHbix yactuu. Astop SOP: WanxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

IOuctaHumnoHHoe obpasoBaHue KPY. dusnka. Yactb 1. JlekuMoHHbI Kypc no oucumnivHe "dunsuka”. Yactb 1.
Mexanuka. MonekynapHas comsuka n TepmoanHammka. Astopbl SOP: IOHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTtaHumoHHoe obpasoBaHme KDY. dnsmka. yactb 2. DNeKTpocTaTmka. INeKTpuiYeckuii Tok. dnekTpoanHammka.
AsTtopbl D0P: lOHycos H.B., CtpawwnHcknia Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUIIMHE (MOAYNIO)

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

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 2
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dopmMa KoHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLLMI KOHTPO/Tb
1. duanyeckne ocHOBbI MexaHUKN. MexaHn4eckme konebaHus u
BOJIHbI
1 [TectupoBarue MK-22, OK-10 2. MonekynsipHas comnanka n TepmoanHammka
3. SnekTpocTaTrka u aneKkTpU4eckmnii ToK
1. duraunyeckme ocHoBbl MexaHukK. MexaHunyeckne konebaHus u
BOJHbI
2 |Konnoksuym K-10, NK-22
onnokeury OK-10., 2. MonekynspHas tmsvka n TepmognHammka
3. SnekTpocTatmka u aneKkTPU4eckmin ToK
MVCBMEHHOS ;.Oﬁfmqecme OCHOBbI MexaHukun. MexaHuyeckne konebaHus n
3 |momawHee sanaHue \OK-10, MK-22 2. MonekynsipHas conanka n TepmoanHammka
3. AnekTpocTaTrka u aneKkTpU4eckmnii ToK
3auer OK-10, MNK-22
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. OnekTpoanHammKa. SnekTpoMarHUTHble konebaHns 1 BOMHbI
NabopatopHble 5. BonHoBasi n kBaHTOBas onTuka
1 paboTbl OK-10,, TIK-22 6. OCHOBbI KBAHTOBOW MEXaHWKM
7. ®u3nka atoMa, aTOMHOTrO S4pa 1 3NEMEHTAPHbIX YacTuLL
4. OnekTpoauHaMuKa. SNeKTpoMarHUTHble konebaHus 1 BOsHbI
5. BonHoBas u kBaHTOBas onTuka
2 [TectuposaHu K-10, lNK-22 =
ecTipoBaHne OK-10, 6. OCHOBbI KBAHTOBOW MEXAHWKM
7. ®unsuka atoMa, aTOMHOMO S4pa 1 3NIEMEHTAPHbIX YaCTuLL
MVCBMEHHOS g ggﬁgggggMMH::::lffc.)BSa;eg;;Taﬁr:rHMTHble konebaHunsl 1 BOHbI
3 |nomawree 3anaHme \OK-10, MK-22 6. OCHOBbI KBAHTOBOI MEXaHVKU
7. ®un3nka atoMa, aTOMHOro S4pa 1 3NeMEHTaPHbIX YacTuLL
Ok3ameH OK-10, MNK-22

6.2 OnucaHue nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

no teme. NpesocxonHoe
yMeHue
bopmynmpoBaTb CBOU
MbiCnn, 0bcyxaaTb
INCKYCCUOHHblE
nonoxexus. NpekpacHo
OCBOEH MOHATUNHBIN
annapar.
[MpooemoHcTpupoBsaH
BbICOKWU YPOBEHb
noHMMaHua MaTepuvana.

no teme. Xopoluee
yMeHune
dpopmynnpoBaTtb CBOU
Mbicnv, obcyxaatb
ONCKYCCNOHHbIE
nonoxeHust. Xopowo
OCBOEH MOHATUNHbIN
annapar.
lMpooeMoHcTpupoBaH
cpenHuin ypoBeHb
NoHMMaHWa Matepuana.

no Teme.
Y nOBneTBOpPUTENbHOE
yMeHue
doopMynMpoBaTb CBOU
Mbicnn, obcyxaaTtb
ONCKYCCUOHHbIE
NosIoXeHns.
[MoHATWIAHBIA annapat
OCBOEH YacTUYHO.
MpooemoHcTpupoBaH
yOOBIETBOPUTENbHbIN
YPOBEHb NOHMMAHUSA
marepuana.

mMartepuasnom rno Teme.
HeymeHue
hopmMynmposaTb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHbIE
NONoOXeHus.
[MoHATMIAHBIN annapat
He OCBOEH.
[MpooemoHcTpupoBaH
HeyOoBEeTBOPUTESNbHbIN
YPOBEHb NOHNUMaHMNA
martepuana.

Kputepun
®opma OLeHUBaHUS 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTnpoBaHue [(86% npaBunbHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |OTBETOB U MEHEE. 1
Konnoksuym Bbicokuii ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HeynosneTtBopuTenbHbIA
BNafeHns MateprnanoM [BnageHus matepuanom (BnafeHus Matepuanom |ypoBeHb BnaneHus 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
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.CTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
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
MNMucbmerHoe  ([MpaBunbHO BbiNONHEHbI [[paBnnbHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 3
3apaHve MNpoaeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCOBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSTb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
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cucTemaTmyeckoe u
rny6okoe 3HaHue
y4yebHO-NPorpaMmMHoro

y4eBHO-MPOorpaMMHOro
MaTtepuana, ycnewHo
BbIMNONMHWNA

y4yebHO-NporpaMMHoro
matepvana B oobeme,
HeobXxoOMMOM Ong

B 3HAHMSX OCHOBHOrO
y4yeBbHO-NpPorpaMMHOro
MmaTtepwvana, LonycTun

martepuana, yMeHve npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3afaHus, YCBOWUI OCHOBHYIO no npodpeccun, npenyCMOTPEHHbIX

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

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 3a4aHuii, Ho obnanaert
npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM
TBOpYECKMe 0eaTenbHOCTU. 3HaAHUAMN ONsa X

cnocobHocTu B
NOHUMAaHWKN, U3NOXEHUN
1 UCMONb30BaHUN
y4yebHO-NPOorpaMmMHoro
maTtepvana.

yCTpaHeHus nog
PYKOBOICTBOM
npenogaeaTensi.

6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, HEOOXOoAUMbIe ON1Sl OLLEHKW 3HaHUW, YMEHUH,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTtp 2

TekyLwWUin KOHTPONb

1. TecTupoBaHue

Tembl 1, 2, 3

1.lMonoxeHne matepmanbHO TOYKM B A€KAPTOBbIX KOOpAMHATAX 3a4aH0 YypaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHVE TpaekTopun 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. MatepwmanbHas To4ka ABMXETCS Mo OKpPYyXHocTn pagmyca R= 800 cm ¢ BospacTatouein ckopocTbio V= 2t M/c MNonHoe
YCKOpEHMe TOYKM Yepes 2 CeKyHbl OT Hayana ABMXEHUS YNCNEHHO paBHO (M/c2)

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

3. Teno, paBHOMEPHO BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca SCM UMeET yrioBoe
ycKopeHue (pan/c2)

BAPVAHTbI OTBETOB 1) -52) -253) 04) 55) 25

4. Vimnynbc Tena maccon 50. kr, NeTawero co CKopocTbo 720 M/MUH YNCNEHHO PaBEH (Kr M/C)

BAPVAHTbI OTBETOB: 1)540 2) 600 3) 660 4) 720 5)780

5. MaTepuanbHas To4ka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTU paanyca R= 16 cM ¢ Bo3pacTaloLlert CKOPOCTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cuibl eACTBYIOWeE Ha Teno Yepes 3.CeKyHbl OT Hayana OBUXEHWS YUCIIEHHO
pasHa (H)

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

6. Ecnn koadbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLLeecs no HakNoHHOW nnockocTn nog yrnom 300
K FOPW3OHTY OelicTByeT cuna TpeHns pasHas (H)

BAPVAHTbI OTBETOB: 1)20,4 2) 15,27 3) 12,75 4) 7,65 5) 2,25

7. KoopamHaTtbl LeHTpa Macc cucTeMbl YacTul ¢ Maccamm m1 = 3 kKr m2 = 6 Kr, n306paxeHHo Ha PUCYHKe paBHbI
BAPVAHTbBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HO BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2 2) €3 n €1 3)93 1 €4 4) Bce 5)@11n 2
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9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNUYMHA CUbl TAXECTH,
OeicTByowwer Ha Teno pasHa (H)

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

10. Ban paguycom 5 cM, Mmaccoi 40. Kr BpawaeTcst BOKPYr CBoew ocu. Ecnn cyMMapHbIi MOMEHT BHELWHWX CUN paBeH
YynucneHHo 2 Hm ,To yrnosoe yckopeHue Bana pasHo.

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 anuHow 40 cM. MOMEHT uHepumn cuctembl 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. Monblh umnuHap maccoi 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU30HTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

nocTynaTenbHOro ABUXEHMS LEHTPA MacC K KMHETUYECKOW SHEPrn BpalleHns paBHo.

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

13. Ecnm yactuua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta YacTuupl ), T0
BEMYMHA aMNanTyObl yCKOPEHNS YacTuubl pasHa?

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

14. Ha pucyHke Bbllwe npencTasneH rpagouk 3atyxatowmx konebaHuii. Mepuon konebaHuii paBeH?

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

15. Ecnu KoopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10t + 1/6) (cm), TO
[0BPOTHOCTb cMcTeMbl Bnn3ka K?

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

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacToTa konebaHuii cuctemMbl paBHa?

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

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPNAHTbI 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 61m3ka K?
BAPNAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHe NiocKoi BofHbl B cpede 6e3 3atyxaHus uMeeT BuA:

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

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

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONER, TO MONsSipHast Macca BellecTsa paBHa??
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

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

23. 1na1.2 moner noeanbHOro raza cornacHo rpaduvky, npeactaBneHHOMY Ha PUCYHKE, NPSMO €3. COOTBETCTBYET
OaBneHue.

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 06 beM paBHbIn?.
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 U3MEHSEeT ero BHyTPEHHIOW SHEPruio Ha... (ra3 cuntaTb
naoeanbHbIM)

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 pacwupsitotes B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTa paclmpeHns rasa
paBHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszota 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 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

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

29. CpenHsis onnHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3d0heKTUBHbIA
Ovametp monekyn cM. [NpunoxeHue).

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

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n jo o6bema V2 = 5.4 n, 70 NprpoCT SHTponum
CUCTEMbI paBeH?..
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BAPVAHTDBI OTBETOB:1) 41,55 Ix/K 2) 49,8 3) 58,17 Ix/K 4) 66,48 /K 5) 74,79 Ox/K

31. Ecnu B anekTpuyeckoM nosne 3apsiKeHHOWM MeTanmyeckoi NnockocTu (B6nman Heé) pacrnonoXeHbl ABe 0AMHAKOBbIE
nnowankn 1 n 2, a yron a= 30 rpafycoB, TO OTHOwWeHNe NoTokoB PE2 k PE1 paBHO?.

BAPVAHTbBI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

32.CpaBHUTb NOTEHUMANbl TOYEK.

BAPNAHTbI OTBETOB: 1)p1< @2 2) @1= 2 3) p1>¢p2 4) ¢1>p3 5) p1<p3

33. Mpu Hannyum 3apsapos ql1= 2 HKn, g2= 3 HKn, 3= -5 HKn, NOTOK BEKTOpa HANPSAXEHHOCTW SNEKTPUYECKOro Nons
yepes 3aMKHYTYI0 MOBEPXHOCTb, BKIOYAIOWYIO 3TK 3apsabl, B eanHmuax B.m paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0
34. Ha pucyHke npencrtaBneHbl KpuBble rncTepesnca Ang Asyx cerHetoanekTpmkos. OctaTtoyHas nonspu3oBaHHOCTb
(MHoykums D B Touke a ) (KOSpUMTUBHAS CUNa)CerHeToanekTpunka €2 (B yCnoBHbIX eAMHULAX ) paBHa

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

35. MNpu paspsoke KoHAEHcATOPa, 3apPSXEHHOro 40 pasHocT noTeHumanos U= 12 B, umetowero 3apsn Q= 60 mkKn,
BblOensieTcsa sHeprus ?..

BAPUAHTbI OTBETOB:1)200 mkOx 2) 360 mx[x 3) 490 mkx 4) 640 mkx 5) 900 mkdx

36. MowHocTb, Bblgensemas Ha conpotusneHun R npu U = 10 B n cune toka 1=0, 24 A pasHa:

BAPVAHTbI OTBETOB:1)0,4 BT 2) 1,2 BT 3) 1,75 B1 4) 2,4 BT 5) 3,15 BT

37. CornacHo knaccu4eckol Teopumn aNeKTPONPOBOAHOCTM METANOB YCI0 CBOBOAHBIX 3M1EKTPOHOB B 1 M3 cBMHLA
pasHo.

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

2. Konnoksuym

Tembl 1,2, 3

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

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

3. InHammka matepuranbHOn To4KW. 3aKoHbl HbloToHa.

4. IuHamunka TBepaoro tena. LleHTp macc. 3akoH ABuXeHUs LeHTpa macc.

5. PaboTa B MEXaHUKeE.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. OInHamumka BpalaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprns spallaruerocs rena.

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

10. OnemeHTbl cneunanbHon Teopun oTHocUTeNbHOCTU. MocTynatel diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON ANHAMUKN.

12. B3ammocBs3b Macchbl 1 SHEPrun B PENITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KUHETUYECKON TEOPUN (BbLIBOL).

14. Yncno cteneHein cBoboabl MOneKys. 3aKOH paBHOMEPHOro pacnpeneneHnst SHeprum no Ynucnam cteneHel ceobonpl
MOneKyn.

15. 3akoH pacnpegneneHns Monekyn no CKopocTsM (pacnpeneneHvne Makcsenna).

16. PacnpeneneHve bonbumaHa. bapomeTpuyeckas dpopmyna.

17. BHyTpeHHsst 3Heprus. TennoTta u pabota B TepMOANHAMUKE.

18. NepBoe Ha4yano TepMoaVHAMUKN U ero NPUMEHEHME K PasHbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n306apHbiii, agnabaTtHbli).

19. OdbpekTMBHbIN AnameTp. CpenHsas onnHa ceobonHoro npobera Monekyn. Bpems penakcauuu.

20. SlBneHus nepeHoca (amdodpy3ns, TeNNoNPOBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.

21. Kpyrosbie npouecchl. K.IN.[. Tennosor n xonogunbHon MawwnHbl. Lukn KapHo. K.I.0. unkna KapHo (BbiBoA).

22. OHTponus. CeoicTea aHTponun. Bropoe Havano TepmMoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

23. OnekTpunyeckoe none B BakyyMme. 3aKOH coxpaHeHus 3apsna. 3akoH KynoHa. HanpsxxeHHOCTb u noTeHumnan
anekTpocTaTmyeckoro nons. MpuHumMn cynepno3numm nonei.

24. 9nekTpunyecknii aunonb. PacyeTt nons gunons.

25. Teopema OcTtporpanckoro-laycca n ee npMMEHEHNE K BbIHUCAEHUIO HANPSXEHHOCTW MONSA OT Pa3HbIX TEN.

26. OnekTpuyeckoe none B onanektTpukax. MonspHole n HenonspHbie Monekynbl. Jnnonb BO BHEWHEM O4HOPOLHOM
3NEKTPUYECKOM rorne.

27. MNongapusaumsa onanekTpUKoB: OPUEHTAUMOHHAs 1 gedpopmaLumnoHHas. BekTop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOW NAIOTHOCTbIO CBA3AHHbIX 3ap540B M BEKTOPOM Monspmsauunu.

28. HanpsixxeHHOCTb nong B ananekTpuke. Teopema [Maycca ons nons B AUanNeKTpuke.

29. lpoBoAHVKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NPOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. OnekTpoemkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaToOpPOB.

31. DHepruns anekTprnYeckoro nons. SHEPrus CUCTEMbl TOHEYHbIX 3aPSALO0B, 3aPSAXKEHHOrO MPOBOAHMKA.
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32. NoCTOSHHBIN ANEKTPUYECKNIA TOK, Er0 XapakTEPUCTUKN 1 YCNOBUS CyLECTBOBAHNS.

33. lNocTosHHbIN anekTpudeckuii Tok. 3akoH Oma ans uenn. 3akoH Oma B amddoepeHumansHoi doopme.

34. OnekTponpoBOAHOCTb METANIOB. DKCMNEePUMEHTaIbHOE [0Ka3aTebCTBO 3NEKTPOHHOM NpUpoabl ToKa B MeTannax.
35. Knaccuuyeckasa Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

3. NnucbMmeHHOEe gomallHee 3agaHue

Tembl 1, 2, 3

1. K HATK nogBeweH rpy3 maccon 1 kr. HainTtn HaTsXeHne HUTK, eCnm HATb C FPYy30M OMyCcKaTb C yCKopeHneM 5 m/c.

2. Yemy paBeH MOMEHT MHepuun cTepXkHs Mmaccon 10 Kr 1 anuHon 3M, Bpallarolerocst OTHOCUTENbHO OCMH,
nepneHa4nKynspHOM CTEPXHIO 1 PACMONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLOB CTEPXHA? CTepXeHb
pacnonoxXxeH ropusoHTasnbHo.

3. MaxoBuK B BUAe AMcka Ha4yMHaeT BpalatbCs € yrnoBbiM yckopeHueM 0,5 pan/c2u vyepes 20 ¢ ero KnHetmyeckas
aHeprus ctaHoBUTcs paeHoi 500 L. Kakoi MOMEHT nMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXeHNA?

4.Benocvnennct OBMXeTCs o ckopocTbio 10 M/c. Ero 06roHsieT MOTOLMKANCT, ABUXYIUMIACS CO CKOPOCTbIO 54 KM/M.
KakoBa ckopoCTb MOTOLIMKAMCTA OTHOCUTENBbHO BEnocunegucTta?

5. lBe matepuranbHble TOYKM OBUXYTCS CO CKOPOCTAMU V1 = = 4 M/C 1 v2 = 3 M/C, HaNpaBneHHbIMM NO4 MPSMbIM YTIOM
apyr k gpyry. C Kakoi CKOpOCTbIO yOansaioTCs MatepuanbHble TO4KM apyr oT gpyra? Ha ckonbko nepemectutcs nepsas
TOYKa B CUCTEME KOOPAMHAT, CBA3AHHOM CO BTOPOI TOYKOW, 3a BpeMsa T = 10 ¢?

6. . Kakme 13 npuBeneHHbIX 3aBUCUMOCTE ONUCHIBAIOT paBHOMEpPHOE ABUXeHne? a) s =2t + 3;6) s = 5t2;B) s = 3t;r) v =
4?t;0)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpu Tena 6polueHbl Tak: nepeoe ? BHWU3 6e3 HayYanbHOW CKOPOCTW, BTOPOE ? BHWU3 C HaYabHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsXXecTu. YTo MOXHO ckasaTtb 06 YCKOPEeHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yunTbIBaThb.

8.M3 okHa Xene3Hoa0pPOoXHOro BaroHa cB0604HO naaaeT Teno. bynyTt nv paBHbl Mexay coboit BpeMeHa nafneHus Tena,
BbIYMCNEHHbIE 0151 Cy4aeB: @) BaroH HemoABUXeEH, 6) BaroH ABUXETCS C MOCTOSIHHOM CKOPOCTbIO V, B) BaroH ABUXETCS C
MOCTOSIHHBIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT Teno B KOHLE NepBO MUHYTLI CBOOOAHOMO naneHnsa? ConpoTnBneHNeM Bosayxa
npeHebpeyb. YckopeHue cBob0AHOMO NaaeHWs paBHo g.

10. Mo Kak1MMm yrnom K ropuM3oHTY cnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbICoTa NogbeMa paBHsnach Vs
nanbHocTu ero noneta? ConpoTvBAeHNEM Bo3ayxa npeHebpeyb

3auer

Bonpocsbl k 3a4ety:

1. OnemeHThbl KnHemaTuku. Tpaektopus. NepemelueHme. CkopocTb. YckopeHnue. MNyTb.

2. Yron nosoporta. Yrnosas ckopocTtb. CBA3b NMMHENHOW 1 YrNIOBOM CKOPOCTU. YT0BOE YCKOPEHNE.

3. OmHammka maTepuranbHOi ToHKKU. 3akoHbl HbloToHa.

4. nHamumka TBepporo tena. LleHTp macc. 3akoH ABUXEHMS LeHTpa Macc.

5. PaboTa B MexaHuke.

6. KuHetnyeckas n noteHumnanbHas aHeprmm.

7. OnHammka BpawaTensHOro ABUXeEHWS TBEPLOro Tena.

8. MOMEHT cuibl, MOMEHT UMMy/bca, MOMEHT nHepuun. KnHetnyeckas sHeprus Bpallatolwerocs tena.

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

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

11. OCHOBbI PENATUBMCTCKON OANHAMUKN.
12. B3ammocBs3b Macchbl 1 SHEPruv B PENSTUBUCTCKO MEXAHUKE.
13. OCHOBHOE ypaBHEHME MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHeit cBoboabl MONeKysn. 3aKOH paBHOMEPHOro pacnpeneneHunst SHeprum rno Ynucnam cteneHei ceobombl
MOneKy”n.

15. 3akoH pacnpeneneHuns Monekyn no cKopocTam (pacnpeneneHne Makcsenna).
16. PacnpeneneHne bonbumaHa. bBapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEpMOAUHAMYKE.

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

19. OdbpekTMBHbIN AnameTp. CpenHss annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHNE). Y PaBHEHUS.
21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmHel. Lmukn KapHo. K.IM. 4. uvkna KapHo (BbiBog).

22. 3HTpOI'II/I9|. Ceoiictea SHTPOMUN. BTopoe Ha4anio TepMOoaANHAMUKN. Cratuctnyeckuii cmbicn BTOPOro Ha4ana
TepMognHaMunkun.

23. DnekTpuyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsna. 3akoH KynoHa. HanpsxxeHHOCTb 1 noTeHumnan
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnoamuumn nonen.

24. OnekTpunyecknin gunonb. Pacyet nons gunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCIEHUIO HAMPSXEHHOCTW MONS OT PA3HbIX TEN.

am PAEKTPOHHBH
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26. OnekTpnYeckKoe none B AuanekTprkax. MonspHblie n HenonsipHble Monekynbl. Junosnb BO BHEWHEM OOHOPOLAHOM
3NEKTPMNYECKOM MONE.

27. ﬂonﬂpmsaum OM3aNeKTPUKOB: OpuUeHTauMoHHaa u gedpopmannoHHas. BeKTop nondapmnsauumn. CBa3b mexny
I'IOBGpXHOCTHOI7I NNOTHOCTbIO CBA3aHHbIX 3aps00B 1 BEKTOPOM nondapusadnn.

28. HanpsixeHHocTb nonst B auanektpuke. Teopema Maycca Ons nons B AManeKkTpuke.

29. lpoBoAHVKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B MpOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. SnekTpoeMKocTb NPoBOAHNKOB. KoHaeHcaTopbl. CoeauHEHME KOHOEHCATOPOB.

31. DHeprus anekTpnYecKoro nons. SHEPrus CUCTEMbl TOHEYHBIX 3aPSALO0B, 3aPSAXKEHHOr0 MPOBOAHMKA.

32. NoCTOSHHbIN 9NEeKTPUYECKNIA TOK, €r0 XapakTePUCTUKN 1 YCNOBUS CyLECTBOBAHNS.

33. MNocTosIHHBIV anekTpuyecknii Tok. 3akoH Oma ans uenun. 3akoH Oma B audpdpepeHumansHon goopme.

34. OnekTponpoBOAHOCTb METANNOB. DKCMEPUMEHTANbHOE 00KA3aTEeNbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
35. Knaccuuyeckas Teopust anekTponpoBoaHoCcT MeTannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua ns anekTpoHHOM
Teopun. TPYLHOCTM KNACCUYECKO TEOPUN MPOBOANMOCTHU.

Cemectp 3

TekyLUn KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 4,5, 6,7

NabopatopHas paboTa € 1. N3y4eHune paboTbl aNEKTPOHHOrO ocuunnorpada.

NabopatopHas paboTa €2. N3yyeHne pacnpeneneHns MarHMTHOro Nonst BAO/b OCK CONeHoMAa.

NabopatopHas pabota €3. OnpeneneHne ropusoHTanbHOM COCTaBNsOWeR MarHUTHOM UHOYKLUMWA MAarHUTHOTO MOnsi
3emnn.

NabopatopHas paboTa €4. MamepeHne yoensHOro 3apsiaa anekTpoHa.

NabopaTopHas paboTa €5. V3y4eHne aBneHns MarHUTHOro rmcTepeaunca.

NabopaTopHas paboTa €6. V3ydeHne 3atyxalowmnx konebaHwmi.

NabopatopHas paboTa €7. N3ydeHne paboTbl razopaspsnHo nambi.

NabopaTopHas paboTa €8. V3y4eHne saBneHns UHTepgEPEHLMM.

NabopatopHas paboTa €9. N3yyeHne ondgopakumm ceeTa.

NabopatopHas pabota €10. M3yyeHne 3aKOHOB TEMI0BOrO U3NYYeHNs.

NabopatopHas pabota €11. N3yyeHne saBneHusi potoagpdpekTa.

NabopartopHas paboTa €12. SkcnepruMeHTanbHoe NoATBEPX AeHMe nocTynatos bopa. OnbiT @paHka n MNepua.
Na6opatopHas pabota €13. CrnekTp atomMa Boaopona.

NabopatopHas pabota €14. O3HakoMneHne ¢ paboToii ra3oBoro nasepa.

NabopaTopHas paboTta €15. aMepeHre ckopocTu CBeTa C NMOMOLLLIO NAa3ePHOro CEHCopa ABUXEHUS.
NabopaTopHas paboTta €16. OnTvyeckas aHN3OTPONUS NOL BUSHAEM BHEWHWX BO3LEACTBUA.

2. TectupoBaHue

Tembl 4, 5,6, 7

1.1Ba 6€CKOHEYHO LNIMHHbIX B3aUMHO NEPNEeHANKYNSPHbIX NPOBOLHMKA € Tokamu |1= 12= 3 A B Touke D ¢ koopauHatamm
(2;4) co3paloT MarHMTHOE none C NHAYKUNen paBHoOM:

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

2.[l1Ba napannenbHbIX TOHKUX NPOBOAHUKA € Tokamu I1=2. A n 12= 3 A gnnHoli L= 10.cM B BakyyMe Ha paccTosHun |= 2
CM Opyr OT Apyra B3avMOLENCTBYIOT C CUIOA?

BAPUAHTbBI OTBETOB:1)20mkH 2) 160mkH 3) 240MkH 4)373,3MkH 5)514,3mkH

3.Ecnn npoTtoH co ckopocTbio V= 200M/C BNeTaeT B MarHUTHOE none ¢ uHaykuuen B= 4.Tn, nepneHankynsapHo
MarHMTHOMY MO0, TO PaanyC KPMBU3HbI €r0 TPaeKTopun paBeH ?

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

3.Ecnun makpoTtokum [1=2 A, [2= 3 A, n MUKpoTOK I13= 4 A, co3natoT MarHMTHOW None, TO LMPKYnaumsa Bektopa
HanpPs>XXeHHOCTWN MarHUTHOrO MONS Mo 3aMKHY-TOMY KOHTYpY L (puc.) paBHa ?.

BAPVAHTbBI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6 A

4. B koHgeHcaTope emkocTbio C= 10nd npu paspsagke yepes conpotusneHne R= 2. OM 3apsag ymeHbwmnTCs 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 ¢

5. Ecnv nHaykumsa MarHUTHOro nons B napamarHetmke ¢ y= 1,002 pasHa B= 4 Tn, To Hanps>XXeHHOCTb MarHUTHOro Nons
Tam pasHa?.

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

6. Ecnu B konebaTenbHOM KOHTYype 3apsif Ha obknaakax KoHOeHcaTopa M3MeHsieTcs no 3akoHy: q=13,5 exp(-3t) cos(16 t
+ 1/4) (Kn), T0 BOBPOTHOCTL KOHTYpa 6nm3ka K?.

BAPVAHTbI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44
7. Ecnn B HEKOTOPOI cpefie AaHO BOMHOBOE yPaBHEHWE, TO NokasaTenb NpenoMneHns BewecTsa paBeH?
BAPNAHTbI OTBETOB: 1) 2) 1,233) 1,4 4) 1,55) 1,56
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8.Y nnockoi anekTpoMarHUTHOM BOMHbI, 4ACTb KOTOPOK M30bpaxeHa Ha puc., AAnHA BOJHbl PaBHA (B MKM):
BAPVAHTbI OTBETOB: 1) 0,4 2) 7,5 3) 0,133 4) 0,55) 0,3

9. Ha pucyHke npencrasneHa MrHoBeHHas hoTorpadomst aNeKTPUYeCKo COCTaBNSAIOWEN 9NEKTPOMArHUTHON BOMHDI,
nepexonsuwer n3 cpedpl 1 B cpeny 2 nepneHankynsapHo rpaHuue pasaena AB. Ecnu cpena 1-BakyyM, TO CKOPOCTb CBETa
B cpefle 2 paBHa (*108) m/c?

BAPVAHTbBI OTBETOB: : 1) 2,4 2) 3,0 3) 0,13 4) 2,0 5) 3,3

10. OnTuyeckas onvHa NyTv B NpO3payHon NNacTUHKE ¢ nokasarenem npenomneHns n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: 1) 7,26 2) 4,89 3) 4,80 4) 3,99 5) 4,50

11. OnTnyeckas pasHocTb xoaa nyden 1 n 2 pasHa A=0,35 mMkM. [pu cnoxeHnn nydn gaot MuHuMyM ¢ m=0 Onsa ceeta
OJINHOW BOMHbI (B MKM):

BAPVAHTbI OTBETOB: 1) 9,0 2) 8,0 3) 0,2 4) 0,7 5) 1,3

12. PasHocTb x04a ABYX MHTEPMEepMpyoWwmx y4ein MOHOXpPOMaTu4eckoro ceeTta paeHa /2 ( anvHa BosnHbl). [Npu aToMm
pa3HoCTb ¢pas konebaHuii paBHa...

BAPVAHTbI OTBETOB: 1) 12) /2 3) 0 4) /3 5) I/6

13. dncbpakumoHHas pelweTtka ¢ NOCTOSHHOW d= 5 MKM Ang ceeta ¢ AnvHON BOMHbI A= 0,6 MKM faeTt ondpakumMOHHbIA
MakCVMMyM BTOPOro nopsioka nof yriom (B rpagycax):

BAPVAHTbI OTBETOB: 1) 14,48 2) 21,51 3) 13,89 4) 40,54 5) 8,05

14. OndpakuUMOHHBIA MakCMMyM TpeTbero nopsaka ans ceeta ¢ AnnHom BonHbl A = 0,55 Mkm nog yrnom ¢=300
BO3HUKAET Ha Wenn WNPUHON (B MKM):

BAPVAHTbI OTBETOB: 1) 10,48 2) 3,85 3) 11,89 4) 10,54 5) 18,05

15. Ha pucyHke npefacTasneHa cxema pasbueHnst BofHOBOM NoBepxHOCTM P Ha 30Hbl PpeHensi. AMAnnTYabl KonebaHwui,
Bo36yXaaembix B Touke P 1-i4, 2-i4, 3-i 1 T. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. . AMnnutyna A pesynbTupytoLero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

BAPVAHTbI OTBETOB: 1) A=A2+A4+A6+A8 2) A=A1+A2+A3+A4 -3) A=A1-A2+A3-A4 ? 4) A=A2+A4+A6+A8 5)
A=A1-A2-A3-A4

16. HeobblKHOBEHHBII Nlyd pacnpoCTpaHaeTcst BAOMb IMHUN C HOMEPOM:

BAPVAHTbBI OTBETOB: 1) 12)23)34)45)5

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

BAPVAHTbI OTBETOB: 1) 0,85 2) 0,6 3) 0,724 4) 0,8 5) 0,385

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

BAPVAHTbBI OTBETOB: 1) 2,4 2) 3,13)1,04) 1,55) 0

19. [Ins anekTpoMarHNTHOro N3ny4yeHust ¢ SANHOM BonHbI A= 0,4 MKM aHeprus potoHa pasHa (8 10-20 Ox):
BAPVAHTbI OTBETOB: 1) 9945 2) 33,1 3) 49,7 4) 24,9 5) 39,8

20. Ha pucyHke nokasaHbl HanpasneHus nagaimowero POoToHa, pacCesHHOro ooToHa 1 3NeKTpoHa oTaadn. Yron
paccesHus 90, HanpaBneHve OBUXEHNS ANEKTPOHA 0TAAa4M COCTaBNSET C HAMpPaBieHeM najaiowero gooToHa yron = 60
rpan. Ecnn umnynbc napatowero gpotoHa Pdo, ToO MMNynbC 9NeKTpoHa 0TAaqn paBeH...

BAPUVAHTbBI OTBETOB: 1) 1,5 P 2) 2 Pcp 3) Pp 4) 4 Pcb

21. Katon BakyyMHOro dpotoaneMeHTa OCBeWaeTcs CBETOM C aHepruen kBaHTos 8 aB. Ecnu cooToTOK npekpawaetcs npu
nomadve Ha pOTONEMEHT 3anuparolero HanpsxxeHns 4 B, To paboTa BbiIxof4a 3aNeKTPOHOB M3 kaTtoaa pasHa(3aB):
BAPVAHTbBI OTBETOB:1)82)123)44)05) 3

22. Ecnun y HarpeToro tena ¢ nosepxHoctn 5 cM2 3a 120 cekyHA ncnyckaetca aHeprus 1 KIX, To sHepreTmyeckas
CBETMMOCTb Tena pasHa (B KB1/M2):

BAPVAHTbI OTBETOB: 1) 83.33 2) 160 3) 16,67 4) 69,44 5) 51.95

23. Ecnn ong AYT nnowanb S= 50000 Bt/M, To Temnepatypa Tena (8 K) pasHa:

BAPVAHTbI OTBETOB: 1) 306 2) 717 3) 969 4) 403 5) 480

24. Ha puvcyHke nokasaHa KpvBasi 3aBUCUMMOCTY CMEKTPaNbHON NAOTHOCTU SHEPreTUYECKOW CBETUMOCTU abCONOTHO
YyepHoro Tena oT AnuHbl BONHbI Npu T=6000K. Ecnn Temnepartypy Tena ysenu4intb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMyMy U3My4yeHnsi aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: 1) ysenuuutcs B 2 pasa 3) yMeHbwmnTCS B 4 pa3sa 4) ysenmymtcs B 4 pasa

25. B aToMe Bogopoa 13 npeacrasneHHbIX nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiiMaHa COOTBETCTBYET NEPeExXon C HOMEPOM?

BAPVAHTbI OTBETOB: 1) 52)13)44)35)2

26. BonbtamnepHas xapaktepuctuka B onbitax ®paHka u 'epua nonydyeHHas ons HEKOTOpOro rasa umeeTt Bupg (CM puc).
MepBbili NOTEHUManN BO36yxaeHns rasa (8 aB) paBeH:

BAPVAHTbI OTBETOB: 1) 32)53) 0,54) 45) 1

27. [le bpoiinb 0606wWwmn cooTHOLWeHWE Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULaMU, UMMYNbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei ANMHON BONHbI obnafatoT?

BAPUNAHTbI OTBETOB: 1) HelATpoHbI 2) anekTpoHbl 3) anbda -4actuubl 5) NPOTOHbI

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

BAPVAHTbI OTBETOB: 1) 90 2) 86 3) 222 4) 234 5) 13
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29. Kakas nonst paanoakTVBHbIX aTOMOB pacnafeTcsl Yepes NHTepBas BPEMeHW, paBHbIli TPEM Neproaam nonypacnana?

BAPUNAHTbI OTBETOB: 1) 25% 2) 87,5% 3) Bce atombl pacnaaytcs 4) 90% 5) 50%

30. HensBecTHbIN pagnoakTUBHbIA XUMUYECKNIA 3N1IEMEHT CaMONPOU3BONIbHO pacnafaeTcs no cxeme: .Sapo atoro
3/1IEMEHTa COOEPXMUT...

BAPUVAHTbI OTBETOB: 1) 92 npotoHa u 144 HeTpoHa 2) 94 npoToHa n 142 HelnTpoHa

3) 94 npoTtoHa 1 144 HeinTpoHa 4) 92 npoToHa 1 142 HelnTpoHa

3. NMncbmeHHOE poMallHee 3apaHne
Tembl 4, 5,6, 7

1. [1Ba napannenbHbiX CBETOBbIX Myyka, OTCTOAWMX APYr OT Apyra Ha pacctosHum d=5 cMm, nagatT Ha KBapLUEBYIO NPU3My
(n=1,49) c npenomnsowmm yrnom 250. Paccuntatb ONTUYECKYIO pa3HOCTb Xo4a A 3TMX Ny4yKOB Ha BbIXOAE M3
npu3ambl.(3,47 cM)

2. PacctosiHne d mex gy asyms wensmu B onbite FOHra pasHo 1 MM, pacctosiHue | OT Wwenen Ao aKkpaHa pasHo 3 M.
OnpepennTb ANVHY BOMHbI A, UCMyCKAeMON NCTOYHNKOM MOHOXPOMAaTMYECKOro CBeTa, ecnuv wuprHa b nonoc
NHTEPIEePEHLMM Ha 9kpaHe pasHa 1,5 MM.(0,5 MKkM)

3. OnTtnyeckas pasHocTb xoaa nyyen 1 n 2 pasHa A= 3,6 MkM. [1py CnoxXeHWn ny4un AaloT MakCrMyM BTOPOro nopsaka
Ons cBeTa ANMHOW BONHbI (B MKM)(1,8 MKM)

4. Bolumcnutb paguyc r5 naton 3oHbl dpeHens ang nnockoro BOAHOBOro gopoHTa (A=0,5 MKM), ecnmn nocTpoeHne
LenaeTtcs Ans To4KU HabntooeHUs, Haxoaswencs Ha paccTosiHiM b=1 M 0T dopoHTa BONHbI (B MM).1,58

5. Ha wenb wnpuHoii a=0,05 MM nagaet HopmanbHO MOHOXpoMmaTndeckuin ceeT (A=0,6 Mkm). OnpenenuTb yron ¢ Mexay
nepBOHaYaNbHbLIM HANpPaBNeHNEM NyyKa CBETa U HanpPaBNEHNEM HA YETBEPTYIO TEMHYIO AMIPAKLIMOHHYO nonocy.2045
6. CKOMbKO WTPUXOB HAa KaXAbl MUNNIMMETP COLEPXUT AMcppakLMOHHASA peleTka, ecnu npu HabniooeHun B
MOHOXpomatuyeckom ceete (A=0,6 MKM) MakCMyM NATOro Nopsaka OTKNOHEH Ha yron ¢p=1877103

7. Yron Bpioctepa €8 npy nageHun ceeTta U3 BO3ayXa Ha KpMCTana KaMeHHol conu paseH 577?. Onpegenntb CKOPOCTb
cBeTa B 9TOM Kpuctanne.1,9

8. Yron mexny rnaBHbIMK NNOCKOCTSAMU nonspusaTopa 1 aHanusaTopa paseH 307. Paccuutatb n3ameHeHme
WHTEHCVBHOCTM NPOLIEALIEro Yepes3 HUX CBETA, ECNM Yrof MeXay rmaBHbIMU NIOCKOCTAMM paBeH 457.

9. lNMoToK aHeprum Pe, nanyyaemblii 13 CMOTPOBOrO OKOLWKA MNaBunbHON neyn, paseH 34 BT. Onpenenntb Temnepatypy T
neyn, ecnun nnowagp oteepctnsa S=6 cm2. 1000K

10. Kakasi nons sHeprum ¢ooToHa U3pacxonoBaHa Ha paboTy BblpbiBAHUS (DOTOSNEKTPOHA, ECNIN KpacHas rpaHmiua
gotoapdpekta A0=307 HM 1 MakcumanbHas KUHeTU4Yeckas aHeprus Tmax ooToanekTpoHa pasHa 1 aB?

0,8.

Ok3ameH

Bonpochbl k ak3ameHy:

. MarHuTHOe none B Bakyyme. 3akoH bruo-Casapa-J/lannaca.

. 3akoH Amnepa. [leiicTBMe MarHMTHOrO NONS Ha OBUXYLWMACS 3apsa.

. 3aKOH NOMHOro ToKa AN5 MarHUTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonpa u Topomaa.

. Pabota no nepemelLeHno NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM MOne.
. MarHuTHoe none B BewecTtse. MarHUTHbIE MOMEHTBI aTOMOB U 3N1EKTPOHOB.
. na- v napa- marHetnam. HamarHnyeHHocTb. MarHutHoe none B BEWECTBE.
. 3aKOH NOMHOro ToKa A5 MarHUTHOrO NONS B BELLECTBE.

. PeppomarHeTukn, nx CBOMCTBa U NX NpUpPoAaa.

10. OnekTpomarHnTHaa nHaykuus. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeweHuns.

13. YpaBHeHune Makceenna n nx aHanma.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OneKTpoMarHNTHbIE BOJHbI. XapakTepUCTUKN. DHEPrus.

16. IHTepdhepeHLms cBeTa. KOrepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOBUE MHTEPDEPEHLIMOHHOIO Makcmyma u
MUHUMYMA.

17. IHTepdhepeHLuus cBeTa. PacyeT MHTephepeHLMOHHON KapTHHbI OT ABYX MCTOYHUKOB. VIHTepgepeHUmMs cBeTa B
TOHKMX MIEHKaX.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-®peHens. Meton 304 @peHens.

19. Oudppakuuns ®peHens Ha Kpyrnom oteepctun. dudopakums PpeHens Ha KpyrnoMm oucke.
20. Ondppakumsa PpayHrodepa Ha AMAPakLUMOHHOR pelweTke.

21. dndopakumsa Ha npocTpaHcTBeHHOW peweTke. Popmyna Bynbha- bparra.

22. MNonapusaums ceeta. 3akoH Mantoca. 3akoH bptocTepa.

23. lncnepcus ceeTta. DNeKTPOHHAs Teopus ANCnepcumn ceeta.

24. [1soiHoe nydenpenomnexmve. VickyccTBeHHas ontudeckas aHu3oTponus.
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25. TennoBoe n3ny4eHne 1 ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbLMana. 3akoH cmelweHns
Buha.

26. 'vnoTesa lNnaHka. ®opmyna MNnaHka.

27. ®oToachdpekT. 3akoHbI hoTOoIhPEKTA.

28. YpaBHeHWe OiHWTeNHa Ans BHeWHero ooToadodeKTa.
29. OnbiThl Jlebepnesa. JasneHue ceeTa.

30. SpgpekT KomnToHa.

31. OcHOBHble MONOXEHNS KBaHTOBOW MexaHukn. dopmyna ae bponnga. CooTHoWweHNs HeonpeaeneHHocTen. BonHosas
OYHKLUNA 1 ee CTaTUCTUYECKUIA CMbICH.

32. Obuwee ypaBHeHue LpennHrepa. YpaBHeHue LWpennHrepa ons ctaunoHapHbIX COCTOSIHWIM.
33. CeobopgHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NOTEHUMANbHON sme".

34. MNpoxoxaeHne YacTuLbl CKBO3b NOoTeHLManbHbI 6apbep. TYHHeNbHbIA 3d0dekT.

35. KBaHTOBbIVi raPMOHMYECKMIA OCLMANSATOP.

36. KesaHToBas Teopus atoma. Noctynatsbl Bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB 1 MONEKY/I.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelictByeT 6annbHo-peiTUHroBas cmcteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOns LesTeNbHOCTU, XapaKTepusyoLLLMx atanbl opMUpOBaHNSA KOMMNETEeHLUN 6annos
CemecTp 2

TeKkyLLUA KOHTPONb

TecTuposaHue |TecTupoBaHue NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KoMMbloTEepPHbIX cpeacTs. Obyyatowmiicst nonyyaeT onpenenéHHoe Konm4ecTso 1 30
TECTOBbIX 3a4aHW. Ha BbINONHEHWE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWUA.

Konnoksuym Ha 3aHaTMu obyyarowmecs BbICTYyNarT ¢ OTBETAMK, OTBEYAIOT HA BOMPOCHI
npenogasartens, 06Cy>XnaloT BONPOCHI N0 n3y4yeHHoMy Matepuany. OueHnBatotca | 2 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOOHOCTL CUCTEMHO M NIOTUYHO U3Nnaratb
Martepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha OOMoSTHUTENbHbIE BOMPOCHI.

MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUYECKMX
JomauiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3alaHue cnaércs npenogasatento. OLueHMBalOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMNOMHEHWS 3aAaHWA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
O6yuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUA N PELLEHNN NPAKTUYECKNX 3aaaHWiA.

CemecTp 3
TekyLLUA 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.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS Npu
aHanuae nNpobnemMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHWe aucumMnnnHbl (MoLyns) npeanonaraeT Usy4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObITb LOCTYMHa 0byYaloWwmnMcsi B OAHOM M3 [BYX BApMaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u npefocTasneHHbix foctynos HYM KoY,

- B Me4aTHOM BMAe - B ooHae 6rnbnuoTtekn HabepexHoUenHMHCKOro MHCTMTyTa (dounmnana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHEMeHTe No YnMTaTenbckuM bunetam B COOTBETCTBUM C MpaBmUiamMm NoNb30BaHNS
6rbnnoTeKoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHON U AOMONHUTENbHOM y4ebHol nuTepaTtypbl, HE0OX0AUMON A5 OCBOEHUS OMCLMMIUHBI (MOOYNS),
HaxoauTtcs B MpunoxeHun 2 k paboyeit nporpamme oucumnamHbl. OH NOANEXMT 0OHOBNEHWIO NPY M3MEHEHWUN YCNOBUIA
norosopoB K®Y ¢ npaBoobnagatensiMy aneKTPOHHbIX U3OaHWUIA U NPU U3MEHEHUN KOMMNEKTOBaHMS (OOHO0B 61bnnoTeku
HabepexHo4enHUHCKoro UHcTuTyTa (punmnana) Ky,

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

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

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

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

HaunoHanbHbii OTkpbIThIl YHuBepcutet UIHTYUT - https://intuit.ru/

MopTan CoBpeMeHHas undgposasi obpasosaTenbHas cpena B PO - https://online.edu.ru/

9. Metoonueckue ykasaHus ansi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm B xone nekumoHHbIX 3aHATUIA HeobX0,OUMO:

1. BecTun koHcnekTMpoBaHue y4ebHoro maTepuana.

2. ObpauwaTtb BHMMaHWNE Ha KaTeropum, opMynMPOBKN, 3aKOHbI, pacKpblBatowme cogepxaHme
O13NYECKUX SBNEHWIA N NPOLIECCOB.

3. ObpauwaTtb BHMMaHNE Ha Hay4Hble BbIBOLbI 1 9KCNepUMEHTalbHble foKa3aTenbcTBa oM3n4eckunx
3aKOHOB.

4. BHMMaTENbHO YACHMTb NPaKTUYECKY HaNpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3NKNA.

5. XenatenbHo ocTaBuTb B paboumnx KOHCMeKTax nons, Ha KOTopbIX AenaTb NOMeTKN 13
PEKOMEHIOBAHHOW NUTEPATYpPbI, LOMOMHAOWME MaTepuan NPOCyLWaHHOM Nekunmn, a Takxe
nof4epKueatoLme ocobyto BaXXHOCTb TEX U MHBIX TEOPETUYECKUX MONOXEHUIA.

6.3anaBatb NpenoaaBaTtesiio yTOYHAIWME BONPOCH C LENbIO YACHEHNS TEOPETUYECKNX MONOXEHWNIA,
paspeLlleHns CMopHbIX CUTYaLWiA.

Bo3MOXHO npoBeneHne NEKLMOHHBIX 3aHATUIA C MPUMEHEHNEM OUCTAHLIMOHHbBIX TEXHONOMMIA B
o0by4eHun.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUA NEKLIMOHHbI MaTepran Ha cnenyowmx nnatgpopmax u
pecypcax:

- B KoMaHae "Microsoft Teams";

- B BuptyansHoin ayautopum.

npakTudeckme | B xone npakTnyeckux 3aHAaTUin HeobxoamMmo:

3aHATUSA 1. BHVKHYTb B CMbIC 1 MOCTAHOBKY BOMpOCca. YCTaHOBUTbL BCE N AAHHbIE MPUBEAEHDI AN151 PELIEHNS
3agayun. Coenatb CXxeMaTUyeCcKUin puCcyHoKk.
2. Kaxayto npakTuyeckyio 3aaady pewnts BHavane B obwem Buae. 910 No3BOANUT LieneHanpaBneHHo
1CNonb30BaTh YU3NYECKNI 3aKOH MO TEME PELIAEMON 3aaauN.
3. [poBecTu YncneHHbIe MaTeMaTUHeCKme pacyeThbl U 06513aTenbHO MPOBEPUTL PA3MEPHOCTb U
NpaBaonofobHOCTb MOMYHEHHbIX (PU3NHECKMX BESTUHUH.
B03MOXHO NpoBefeHre NPakTUYECKMX 3aHATUI C NPUMEHEHUEM ONCTAHUMOHHbIX TEXHONOMNIA B
obyyeHun.
B cnyyae nprmeHeHust B 06pasoBaTtenibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOI M
obyyatowmecs BbIMOMHSIOT 3a4aHnsl NPaKTUYECKNX 3aHATUI Ha criedyowmnx nnatgopMax u pecypcax:
- B komaHge "Microsoft Teams";
- B BupTtyanbHoi ayautopun.
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nabopatopHble| JTabopaTopHble paboThbl NPOBOAATCS BO BPEMS ayAUTOPHbIX 3aHATUIA No BaprwaHTaM. Bpems -180
paboThbl MUHYT,1 nabopatopHas paboTa, BbINOMHEHHAS NOMHOCTLIO(3KCNEePUMEHT=3alumTa Teopun) - 5 6annos.

Mepen npoeeneHnem nabopaTopHoi paboTbl 0653aHbI 03HAKOMUTLCS C TEXHUKOM 6€30nacHOCTU Npu

BbINONHEHNW AAHHOM PaboThl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN

nabopaTopHbIX paboT HeobXxoaMMo:

1. CcpopMynupoBaTthb LieNb 1 3aa4u BbINONHAEMOl paboTsl

2. Ykazatb B OT4ETE CXEMY YCTAHOBKU 1 pacckasaTtb NPUHLMN ee OeNCTBUS

3. 3anucatb pesynbTaThl M3MEPEHW B Tabnuue 1 onpenenutb paboyre opMynbl pacyeToB

4. ObpaboTaTb pe3ynbTatbl UBMEPEHUA COrnacHo pabounx hopMyn 1 NPeACcTaBMTb faHHbIE B BUAE

rpacoukoB, Tabnui, (MpuBET CTBYETCS UCMONb30BaHWE NporpamMm 06paboTku sKCneprMeHTabHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHuii

5. CocTaBnTb BbIBOAKI MO UTOraM BbIMONHEHHO paboThl. [poBECT CPaBHUTENbHBIA aHanu3 ¢

TEOPETUYECKNMU AaHHBIMU

6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbilEeyKa3aHHbIM MyHKTaM (NPUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETUYECKUE BONPOCHI NO TeMe paboTh.

BoamoxHa 3awmta nabopaTopHbIx paboT B pexume oHnaH unm caada otyeta 6e3 sawmTol Yyepes

pasmeLlleHne Ha NnaTopmMe 0byUeHNs C NPUMEHEHNEM ANCTAHLMOHHBIX TEXHOMOMMIA B 0By4eHnn unm

chava otyeTa 6e3 3aWnThl MyTeM OTNPABKM Ha 3NEKTPOHHYIO MOYTY NpenonasaTtens.

B cnyyae npumeHeHunst B 06pa3oBaTtenibHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOM WA

obyyarowmecs BoIMONHAIOT 3aaHNs Ha CNneayoWwmx nnatgopMax u pecypcax:

- B KoMaHge "Microsoft Teams";

- B BupTtyansHon aygutopun.

camocTosi- | B xome camocTosiTenbHon paboTbl HEOBX0AUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 OOMOMHUTENbHYIO NUTEpPaTypy Mo TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekomMeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pasoBaTesibHble PECYPCh,
npeseHTaunn No n3y4yaembiM pasgenam pusnku.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCMepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
punanyeckne 3akoHbl B npupoae.
5. B cny4ae BonpocoB Mo M3y4aeMomy matepuvany- obpalartbes K npernogasaTento 3a
pa3bACHEHUNSMU.
B cnyyae npumeHeHunst B 06pasoBaTteibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOI WA
HeoobyyatolWwmecs BbINONHAT 3a4aHUs Ha CleayoWwmx nnatgopmax u pecypcax:
-B KomaHge "Microsoft Teams";
-8 BupTtyanbHoi ayautopun.
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TecTMpoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapunaHTaM. Bpems -90 MuHyT,30
3apaHui, (16ann-13anaHuve).

1. Mepen peweHMeM 3a0aHNin peKOMeHAyeTCsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WNKN KOHCNEKTY, 3anmncaHHOMY Ha NEKLMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSIbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI pPeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, Heobxo4MMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCyHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), MONYYNTb PACHETHYIO GDOPMYNY 1 3aTEM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIA OTBET C BapuaHTaMu oteeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMO NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPAaBUTb OWKNOKM.

3. Ob6s13aTeNbHO BbINONHEHME OOMAWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHBIX (KOHTPOJBbHBIX PaboT).

Bo3MOXHO opraHusaums TecTMpoBaHWs C MPUMEHEHNEM ONCTAHUMOHHBIX TEXHONOMNIA B 0By4YeHNN.

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

-B KoMaHge "Microsoft Teams";

-B BupTyanbHoii ayautopun.

konnoksuyM | KonnoksuyMm npoBOAUTCS BO BPEMS ayAMTOPHbBIX 3aHATUIA o BapmaHTaMm. Bpems -30 MyuHyT,10
Bonpocos(16ann-1sonpoc)

1. O3HaKoOMUTbCS C NepeyHeM BONPOCOB

2. BHumaTtenbHo npouuntaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekunii. BelyunTtb
BCE oM3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. KonnoksuyM no domsnke npoxoanT B MMCbMEHHOW OOPMeE M AONXEH coaepXaTb:

- onpefeneHne OCHOBHbIX (OU3NYECKNX BEIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPefeneHbl Kak MoLynNb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

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

Bo3MoxHa npoBeaeHre KONNoKBMyMa ¢ NPUMEHEHNEM OUCTAHLUMOHHBIX TEXHONOTUIA B 0BYYeHNM.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM M
06yyatolmecs BbIChINAT OTBETHI HA BOMPOCH HA CNeayoWmUxX nnaTopMax 1 pecypcax:

-B KomaHge "Microsoft Teams";

-8 BupTtyanbHoi ayautopun.

nucbMeHHoe | MincbMeHHOe foMallHee 3afaHve pasaaetcs no BapmaHtam. 10 3aaaHuid, (16ann-13anaHuve).

nomawHee | 1. MNepen pelleHnem 3aaHnil PeKOMEHIyeTCsl MOBTOPUTbL COOTBETCTBYHOLLYIO TEOPMIO MO y4ebHMKaM
3afaHue NN KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHATUAX, MPOCMOTPETb OCHOBHbIE DOPMY/bl 1 3aKOHbI

B [AHHbIX METOAMYECKUNX YKa3aHUsIX, NPUMEPbl peleHns 3ana4, pacCCMOTPEHHbIX Ha NPaKTUYECKNX

3aHATUSX.

2. MpurcTynas K peleHnto 3afaHmsl, Heo6X0AMMO KPaTKO 3anucaTb ero ycnoeue, 1 (ecnu

HeobxoaouMo) caenaTb pUCyHOK. PelleHne cHavyana cnefyet ocywecTBmTb B obliem Buae (B

6yKBEHHbIX 0603HaYEHUSIX), MONYYUTb PACYETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCNEHHBIA pacyeT B

eanHnuax CU. Mocne aToro Hy>XHO CpaBHUTbL NONYYEHHbIA OTBET C BapMaHTaMu oteeTta. Ecnn oTeeTh

He coBnanu, To HeOHX0AMMO NPoAaHaNM3MPOBaTh PELIEHWE 3aAaHUS, YTOUYHUTD NPaBUIbHOCTb

BblIOpaHHbIX (POPMYN 1 3aKOHOB, a 3aTEM UCNPaBUTb OWNOKN.

3. O6513aTENbHO BLINOIHEHNE AOMALHMX MUCbMEHHbIX 3a4aHUA AN YCNELWHOro NPOX0XAEeHMWS

TECTUPOBAHUS N HANUCAHWUS MUCbMEHHbIX (KOHTPOMbHBIX PaboT).

B cnyyae npumeHeHunst B 06pasoBaTtenibHOM NpoLecce AUCTaHUMOHHbIX 06pa30oBaTENbHbIX TEXHONOI WA

obyyarowmecs BbIMONHSIOT 1 OTNPABNSOT MUCbMEHHbIE 3aAaHNs Ha Cneaylowmx niatgopmax u

pecypcax:

-B KoMaHge "Microsoft Teams";

-B BupTtyanbHon aygutopum.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3aver 1. O3HaKoOMNTbLCH C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYmTaTtbh U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE bM3nyeckne oopMysbl MO NPONAEHHBIM TEMaM

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

- onpeneneHne OCHOBHbBIX OU3NYECKIMX BEMTIMYMH (B aHANIMTUYECKON 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb OnpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTIMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

4. PeweHune 3afa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHYO hOPMyNy 1 3aTEM MPOM3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

Bo3MoxHa coaya 3a4eTa no tectam ¢ NPUMEHEHWEM AUCTaHUMOHHBIX TEXHONOI WA B 06y4eHUHN.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLuecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT 3a4aHNs 3a4eTa Ha cnenyowmx nnatgopmax 1 pecypcax:

- B kKomaHoe "Microsoft Teams";

- B BuptyansHoin ayautopum.

3K3aMeH 1.03HaKOMUTBCS C NepeyHeM BOMPOCOB A5 9K3ameHa

2.BHumaTenbHO NpoYnTaTh 1 OCMbICAIUTL PEKOMEHOO0BAHHYIO NUTEPaTypy, KOHCAEKT Nekuuii. Boly4untb
BCe om3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3.9k3aMeH no omamnke NPoOXoamuT B NMCbMEHHON POpMe 1 AOMKEH coaepXartb:

- onpegneneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW 1 TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpefeneHbl kKak MoLynb, Tak ¥ HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4.PelweHne 3a0ay cHavana crnemnyet ocylecTBuTb B obiwem Buae (B 6ykBeHHbIX 0603Ha4eHUsIX),
NONy4YMTb PacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

Bo3MoxHa cnaya sk3ameHa no Tectam ¢ MPUMEHEHNEM ANCTAHLIMOHHbBIX TEXHOMNOMMIA B 0By4YeHMN.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM MM
06yyatolmecs BbINOMHSIOT 3a4aHNs 9K3aMeHa Ha cnenyiowmx nnatopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 20.03.01
"TexHocepHas 6e3onacHOCTb" U Npochunto NoarotToBku "OxpaHa NpUPOLHON cpedbl U pecypcocbepexeHme”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®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: 2020
OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obuei couankm : yuebHoe nocobue : B 3 Tomax / U. B. Caeenbes. - 15-e nsg., crep. -
CankT-MNeTepbypr : NaHb, 2019. - Tom 1 : MexaHuka. MonekynsipHast gomauka. - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
- URL : https://e.lanbook.com/book/142380 (naTa obpauweHusi: 05.08.2020). - TEKCT : 9NEKTPOHHBIIA.

2. CaBenbes W. B. Kypc obuweit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 13-e nag., ctep. -
CaHkT-lMeTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBast onTuka. AToMHas douanka. Pusnka teepnoro tena. dusmka
aTOMHOro s4pa 1 anemMeHTapHbix yacTtuu. - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (aata obpalueHuns: 10.08.2020). - TEKCT : aNEKTPOHHbIM.

3. Tpodommosa T.N. Kypc comanku: y4ebHoe nocobure Anst MHXeHepHO-TEXHNYECKMX creumanbHocTein By3os / T.U.
Tpodpumosa. - 10-e n3a., nepepab. un gon. - EkatepmHbypr : ATI1, 2016. - 560 c. : un. - (Boicwee npodp. obpas3osaHue). -
Pek. MO. - ISBN 5-7695-1870-5. - TekcT: HenocpencTBeHHbIM (35 ak3.).

4. Porayes H. M. Kypc couanku : yuebHoe nocobue / H. M. Poraues. - 3-e nag., ucnp. u gon. - Cankt-Metepbypr : laHb,
2020. - 460 c. - ISBN 978-5-8114-4076-4. - URL: https://e.lanbook.com/book/129235 (nata obpatweHnusi: 10.08.2020). -
TeKkCT : aNeKTPOHHbINA.

JononHutenoHasa nuteparypa:
1. Mpopos . E. 3apaum no obueit dpusmke : yuebHoe nocobue ons sysos / V. E. Mponos. - 18-e nsg., ctep. -
CaHkT-leTepbypr : IlaHb, 2021. - 420 c. - ISBN 978-5-8114-6779-2. - URL: https://e.lanbook.com/book/152437 (nata
obpaileHus: 12.07.2021). - TekCT : 3NEKTPOHHbIN.
2. AkceHosa E. H. Obwas dpmanka. MexaHuka (rnaebl kypca) : y4ebHoe nocobue / E. H. AkceHosa. - 2-e nag., ucnp. -
CaHkT-lMeTepbypr : laHb, 2021. - 128 c. - ISBN 978-5-8114-2927-1. - URL: https://e.lanbook.com/book/169074 (nata
obpauweHns: 12.07.2021). - TEKCT : INEKTPOHHbIA.

3. Yembapucosa P. I'. MexaHuka. Kypc nekuwii : yuebHoe nocobue / P. I'. YHembapucosa. - CaHkT-Metepbypr : JlaHb,
2021. - 240 c. - ISBN 978-5-8114-2488-7. - URL: https://e.lanbook.com/book/167399 (nata obpaweHnus: 12.07.2021). -
TeKCT : aNEeKTPOHHbINA.

4. AkceHosa E. H. MeTombl OLEHKM NOrpewHOCTEN NPY U3MEPEHUSIX (DUINHECKUX BENUYMH : y4eOHO-MEeTOAMYECKOE
nocobue / E. H. AkceHoBa, H. IN. KanawHukos. - CaHkT-MNeTepbypr : MlaHb, 2019. - 40 c. - ISBN 978-5-8114-3559-3. -
URL: https://e.lanbook.com/book/113371 (nata obpaweHns: 12.07.2021). - TEKCT : INEKTPOHHDIA.

5. byTukoB E. V. dnswrka: dnektpoamHammka n ontuka : y4ebHuk / E. V. ByTtukos, A. C. KoHapaTtbes. - Mockea :
DOUNI3MATIINT, 2008. - 336 c. - ISBN 978-5-9221-0108-0. - URL: https://e.lanbook.com/book/2129 (naTta obpalieHuns:
18.08.2020). - TeKkCT : 9NEeKTPOHHbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

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 obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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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