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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

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 gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodpeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

MCMONb30BaHNA TeopeTnHeCknx n npakTn4eCknx oCHOB eCTeCTBEHHbIX
TEXHNYEeCKNX HayK, a TakXe MateMatn4eckoro annapara

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- 3aKOHbl M MaTeMaTn4yeckne ypaBHEeHUS OCHOBHbIX Pa3eN0B 9KCNEePUMEHTANbHON U TeOPETUYECKO on3NKM, YTOObI
npuoBpecTi cnocobHOCTb pelaTh 3aaa4n NPodeccnoHanbHoM OeaTeNbHOCT Ha OCHOBE UCMONb30BaHNS
TEOPETNYECKMX 1 MPaAKTUYECKMX OCHOB ECTECTBEHHbIX Y TEXHUYECKMX HayK, a Takxe MaTeMaTMyeckoro annapara.

JonxeH ymeTb:

NMPUMEHATb COBPEMEHHbIE OU3NYEeCcKne MeToabl U 3KCNEepUMEHTaNbHYIO annapartypy nccnenoBaHus ons peweHus
3a4a4y npogoeccnoHanbHOM OeAaTeNnbHOCTM Ha OCHOBE NCMO/Ib30BaHUSA TEOPETUYECKMX N NPAaKTUYECKNX OCHOB
€CTeCTBEHHbIX N TeXHNYEeCKUX HayK, a TakXXxe MaTteMatun4eckoro annaparta.

JlonxeH Bnagetb:

- 9KCNepmnMeHTanbHbIMX HaBblkaMi NPAKTUY4ECKOro Ncrnonb3oBaHns cp|/|3v|qe0|<0|7| V|3mepv|Tean0|7| annapartypbl,
metTogamu (*)I/ISI/IKO-MaTeMaTI/I‘-IeCKI/IX pac4eToB, NO3BONAKWMMIN pewaTb NpuknagHble 3ana4qun CTpOMTeﬂbHOVI oTpacnum,
ncnonb3ys Teoputo N MeTobl (DYH,D,aMeHTaJ'IbeIX Hayk, B TOM 4yucne, prH,D,aMeHTaﬂbeIX pa3nenos (.t)VI3VIKVI n
mMateMmaTn4eckoro annapara.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MPUMEHSATb HaBbIKW 3KCMEPUMEHTANBbHON PaboThl, UCMONb30BaHNS (PU3NYECKUX 3aKOHOB, METOA0B aHanuaa npu
UCMbITAHUM CTPOMTENBHOrO Mateprana 1 obopynoBaHus, 4Tobbl pelwaTtb 3a4a4M NPOHECCMOHANBHON LeATENbHOCTU
Ha OCHOBE UCMO/Nb30BaHNS TEOPETUYECKMX N MPAKTUHECKUX OCHOB ECTECTBEHHbIX M TEXHUYECKMX HayK, a Takxe
mMatemMaTuyeckoro annapara.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B padaen "B1.0.15 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOW
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo ([poMbIWNEHHOE U FPpaXaaHCKOe CTPOUTENbCTBO)" U OTHOCMKTCS
K 06513aTENbHBIM ANCLMMMHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

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

KoHTakTHas paboTa - 48 4aca(oB), B TOM 4ucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopaTopHbie paboTbl - 16 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 299 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 13 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 1 CEMECTPE; 9K3aMeH BO 2 CEMECTPE.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMNANHE (MORYNIO)
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Buabl u yachbl
KOHTaKTHOM paboThbl,
N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
K
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
N Paspenbl aucunnivHbl / Cemect X TPYAOEMKOCTb CamocrositTenbHas
Monyns P (B yacax) paborta
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dn3nyeckne 0CHOBbI
1.|MexaHukn. MexaHudyeckune konedaHus 1 4 2 2 37
1 BOJHbI.
Tema 2. M KynspHas du
o |lema onekynsipHas onaunkmn u 1 4 o 2 37
TepMO,EI,I/IHaMVIKa.
Tema 3. OnekTpocTaTuka u
8. 3NeKTpUYEeCcKnin ToK. 1 2 2 2 37
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble konebaHus u 1 2 2 2 37
BOJTHbI.
Tema 5. BonHoBasi n kBaHTOBasA
5 [Tema 5. BonHoBa aHToBa 5 5 4 4 80
4.2 CoffEp%Shme nucumnnuunl (Monyns)
Tem 1T&5%ﬁq98gﬂ§t65%§mmkauuku. MexaEqucKMS K011eﬁaHVIE 1 BOJHbI.
.|MexaHunkun. du3mkKa atoma n aTOMHOro 4 71
OcHopB % KR emaTiku
KnHgMaTKa nocTynaTenbHOro ABUKEHWNS (MgTepranbHas To9Kd, CUCTEMA OTcugTa, TPAeKTOpPWS [ABUKEHNS, CKOPOCT b,
nepe Mjimmme; TaHreHumanbHoe, HopManbHoe 1 NonHoE ydkbpeHns). KWeMaTMTKa Bpaul@TenbHAro aBnX2Phs (yrnoTaﬂ
CKOI Q Th’ yrnnnnp y{‘l(ﬂInPHI/IPI CB4A3b MF\)I('ﬂ'\II y COOROA U OUHEHOIA ("I(nlhn("TGIMI/I) IF\QRHOI'IPIPD“QH e anmm—lmp

mMaTepuanbHOl ToYKM).
OCHOBbI AMHaAMUKN

| 3akoH HbloTOHa, MHepLmanbHasa cuctema otcHéTa. |l 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHUE LIEHTPa Macc.

3akoHbl COXpaHeHnsa B MexaHuke

MexaHun4yeckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTEHUMaNbHAsA SHeprnsa Tena. CBs3b mMexny CUNOI N NOTEHLNANbHON
3Hepr|/|e|7|. OJJ,HOpO,D,HOCTb BpPEMEHMN. 3akoH COXpaHeHu4 NOMNHOM MEXaHM4Yeckom Heprun. O,EI,HOpO,EI,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEXaHN4eCKON CUCTEMDI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WTenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKM BpallaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TpOnHOCTL NPOCTPaHCTBA. 3aKOH
COXpaHeHsl MOMeHTa UMMynbea.

Penatneucrtckas MexaHuka

2 noctynarta CTO. Npeobpa3zosaHue JlopeHua 1 CnefcTBUS U3 HETrO: 3aMeaneHe BpEMEHU, COKpalleHne AnHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuii umnynsc. 3 suaa sHeprum B CTO.

MexaHuyeckue konebaHns 1 BONHbI
MexaHuyeckune konebaHus

CeobogHble rapMoHMYeckme HesaTyxatowme konebaHus. OudpdpepeHumansHble ypaBHeHMs. [apMOHMYecKuit
ocumnnsaTop. MpPyXXMHHBIA, OU3NYECKUA U MaTEMaTNYECKIIA MaSTHUKK. CloXeHWe rapMoHNYECKNX KonebaHumi.
CeobogHble 3aTyxatowme konebaHus. BuiHyxaeHHble konebaHusl. PesoHaHc.

MexaHuyeckne BONHbI

XapakTepucTukmn mexaHmdeckux BonH. lNpogonbHble 1 nonepeyHble BOMHbl. BonHoBoe ypasHeHue. [MNoTHOCTbL sHepruw.
MnoTHOCTbL NOTOKA 3HEPrMU.

Tema 2. MonekynsipHas cou3ukuv n TepMmoanHammka.

MonekynspHo-knHeTnydeckas teopmsa (MKT) noeanbHoro rasa

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNSA naeanbHOro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa cBoboaHOro npobera Monekyn.

®dyHKUMKM pacnpeaenerHus Makcsenna n bonbumaHa

Pacnpenenerue monekyn no ckopocTam. dyHkums pacnpeneneHns Makceenna. bapomeTtpuyeckas doopmyna.
Pacnpenenerve monekyn no aHeprusm. dopmyna bonbumana.

am PAEKTPOHHBH
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

OcHoBbI TEPMOANHAMUKM

| Hayano TepmoauHamnku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l HaYano TepMoanHaMUKK.

Tema 3. DnekTpocTaTvKa U aNeKTPN4eCKUN TOK.

OnekTpuyeckoe none B Bakyyme

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmieckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOoHUKN.

aﬂeKTpI/I‘-IeCKOG none B BelecTee

MonsipHble 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. NMonapmnsosaHHoOCTb. Teopema [faycca ons guanekTpuka.
ONeKTPOEMKOCTb. SHEPrnsa aNEKTPUHECKOro Nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa anst 04HOPOAHOrO U
HEeOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumansHon goopmax. 3akoH [dxoyna-NeHua. MNpasnna
Kunpxrogoa. dnektpuyeckmne TokM B XMIOKOCTSIX, rasax, B BaKyyme.

Tema 4. AnekTpoaMHaMuKa. ANeKTpoMarHuTHble KonebaHus U BOJHbI.

MarHuTHOe none B Bakyyme

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin MmomeHT. 3akoH Buo-Casapa-/lannaca. Unpkynsauus sektopa .
Cuna IlopeHua. [1BnxeHue 3apsna B MarHuTHOM none. MarHutHeiii notok. Teopema Maycca. Pabota marHutHoro nons.
OnekTpomarHuTHas nHaykums. Npaswno fleHua. 3akoH Papanes. MHoyktmeHoCTb. CaMOMHAYKUNS.

MarHuTHOe none B BelLeCTBe.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTMKn. SHeprns MarHMTHOro Nons.
OcCHOBbI TEOPUU INEKTPOMArHUTHOrO MONS.

BuxpeBoe anektpuyeckoe none. Tok cMmeleHus. YpasHeHns Makceenna B MHTerpanbHon u guddgepeHumanbHom
doopmax, nx Pu3nyeckmim CMbICh.

SﬂeKTpOMaFH UTHble KonebaHus

Hezatyxatowwne anektpomMarHutHble konebarus. 3atyxatowme konebaHus. BoiHyX AeHHbIe anekTpuyeckme konebaHus.
Pe3oHaHc ToKa.

OneKkTpoMarHUTHble BOMHbI

BonHoBoe ypaBHeHune ong E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BOMH. CBOMCTBA 91EKTPOMarHUTHbIX
BOSH. Wkana anekTpoMarH1THbIX BOJH.

Tema 5. BonHoBasi U KBaHTOBas ONTUKA.

WNHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOJH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepddepeHumMn. MIHTepdoepeHums ceeTa oT
pasfnyHbIX 06 HEKTOB.

Oundppakuns ceeta

MpwHumn lMNoreHca-dPperens. Meton 3oH PpeHens. dudppakumm Operenst n dpayHrogpepa 0T pasnuyHbIX 06 BEKTOB.
PaccesHue csera.

I'Ion5|p|/|3auv|9| n aucnepcusd ceeta

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcumn ceeta.

TennoBoe n3nyyeHne

XapakTepucTrkm TennoBoro nanyyeHms. 3akoHol Knpxroga, CtecpaHa-bonbumana. 3akoH cmeleHmns BuHa. KesaHtoBas
npuvpoga nanyyenns. 'mnotesa MNnarka. Popmyna NnaHka. OnTuyeckas nupomeTpus.

doToadpdpekT. ddhdekT KomntoHa. [laBneHne ceeTa
3akoHbI BHEWHEro potoadodoekTa. YpaBHeHne SHWTenHa 0ns potoadodoekTa.

Tema 6. OcHOBbI KBaHTOBOW MexaHUKW. dPU3mnKa aToma M aTOMHOro sigpa.
OcHOBbI KBAHTOBOW MexaHVKu
OcCHOBHbIE NOMOXEHNS KBAHTOBOW MEXaHUKM

MvnoTesa ne-bpoiins. CooTHoWeHNe HeonpenenéHHocTen MerseHbepra. BonHoBas qoyHKLUS U ee CTaTUCTUHECKMA
cMmbicn. Obuwee ypasHeHne WpeanHrepa. YpasHeHue LWpeanHrepa ans ctaumMoHapHbIX COCTOSIHUIA. [BuXeHne
cB06OAHON YacTuubl. HacTnua B 04HOMEPHO NOTEHLMaNbHOM siMe. MpoxoXaeHre YacTULLbl CKBO3b MNOTEHUMANBHbIA
6apbep, TYHHENbHbI 3d0dPeKT. MapMOHMYECKMIA OCLMANATOP B KBAHTOBOW MEXaHMKE.

KsaHTOBas Teopunda atoma

Moctynatel Bopa. OnbiT ®paxka u Mepua. ATom Bogopoza no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHVKe: KBAaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynwn. MNepuoanyeckas cuctema anemeHToB MeHaeneesa.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Anpo atoma

XapakTepucTtuku agpa. Jedekt Mmacchl n aHeprus ceasu agpa. CnvH sapa v ero MarHUTHbIA MOMEHT. SlAepHble CUbl.

Mogenu sgpa. PagnoakTueHoe n3nyyeHve 1 ero Buabl. 3aKOH paanoakTuBHoOro pacnaga. lNpaevna cmeweHns. Anbda,
BeTa-pacnaf. lamMmma usnyyeHue v ero ceoiictea. Pe3oHaHCHOe nornoleHne ramma-usnyydeHns. ekt Meccbayapa.

Peakunv neneHns n cuHTesa sgep.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

LwncTaHumoHHoe obpasoBaHne KPY. dnsmka. BonHoBasi n kBaHToBas ontuka. OCHOBbLI KBAHTOBOWM MexaHuku. Puanka

atoma v TBepgoro Tena. Pusmka aapa n sanemeHTapHbix yactuud. Astop SOP: WanxynnunHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTtaHumoHHoe obpasoBaHme KPY. dunsmka. HacTb 1. JIeKUMOHHBIM Kypc no aucumnnumHe "®dusmka". Yactb 1.
MexaHunka. MonekynapHas dusmka n tepmoguHamuka. Astopsl SOP: FOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTtaHumoHHoe obpasoBaHme KPY. dunsmka. yactb 2. DNeKTpocTaTmka. dNeKTpnyeckuii Tok. InekTpoanHammka.
AsTtopbl B0P: OHycos H.B., CtpawwnHcknia Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NNpoL,ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
Tan
Ora KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMUHBI
Cemectp 1
TeKyLL M KOHTPOIIb
1. dunaunyeckme ocHoBbl MexaHukn. MexaHuueckne konebaHus u
BOJHbI.
1 ﬂ:ggijoprle Or1K-1 2. MonekynsipHas ovsnkn 1 TepMognHammka.
P 3. OnekTpocTaTnka 1 aNeKTPUYECKNIA TOK.
4. OnekTpoauHaMuka. dnekTpoMarHMTHble KonebaHns 1 BOMHbI.
1. dusnyeckme oCHOBbI MexaHuku. MexaHudeckne konebaHus u
lMnucbmeHHoe BOJTHbI.
2 |oomawHee 3agaHue |OMNK-1 2. MonekynsipHas oysnkm 1 TepmoanHamMuka.
3. OnekTpocTaTnka 1 3NeKTPUHECKNii ToK.
4. OnekTpoaMHamMmKa. SneKTPoOMarHUTHbIE KonebaHus 1 BOMHBbI.
1. dunanyeckme ocHoBbl MexaHukn. MexaHunyeckne konebaHus n
BO/HbI.
3 |TectupoBaHue Or1K-1 2. MonekynsipHas o3k 1 TepMognHaMuka.
3. OnekTpocTaTnka u aNeKTPUYECKNIA TOK.
4. DnekTpoanHaMuKa. dnekTpoMarHMTHble KonebaHns 1 BOMHbI.
3auer OrlK-1
CemecTp 2
| TekyLLymin KoHTpONB) |
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
5. BonHoBas n kBaHTOBas onTuKa.
J1 TOPHbI s
1 p:ggfj OpHble Orl1K-1 6. OCHOBbI KBAHTOBOW MexaHukn. Pusnka atoma n atToMHOro
aapa.
5. BonHoBasi n kBaHTOBas OMTUKA.
2 |TectupoBsaHve Or1K-1 6. OCHOBbI KBAHTOBOW MexaHuku. Puramnka aToma 1u aTOMHOro
s4apa.
lNncbMeHHoe 5. BonHoBas n kBaHTOBas onTuKa.
3 |oomawHee 3apaHune [OlK-1 6. OCHOBbI KBaHTOBOW MexaHukn. Pusnka atoma n aToMHOro
aapa.
9K3aMeH OrlK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU M Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TeKyL i KOHTPONb

Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue u O6opyLnosaHue n

paboTbl MeToabl MICNONb30BaHbl |METOAbl UCMONb30BaHbl [METoLbl YacTUYHO MEeToAbl UCMOMb30BaHbI 1
npasBubHO. MposiBneHa |B 0CHOBHOM MpPaBWNbHO. MCMNONb30BaHbI HenpaBWibHO.
npesocxoAHas MposiBneHa xopowasi  |npaeunbHo. MposieneHa |MposiBneHa
TeopeTumyeckas TeopeTmyeckas yoOBfeTBOpUTENbHAS  [HeyLooBneTBopuTeNnbHas
noaroToBka. noaroToBka. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  |[HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.

M YMEHUS NMOMHOCTBIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk |Heobxoammble HaBbIKK
ocBoeHbl. Pesynbtat  |ocBoeHbl. PeaynbTat N YMEHUS YACTUYHO N YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO HE COOTBETCTBYET €€
uensim. uensim. COOTBETCTBYET eé Lensm.

uensim.

lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3anaHus BbINOAHEHbl  (3anaHns BbIMOMHEHDI

JomalHee BCE 3a4aHus. 6ornblas 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YEM HaMoNoBUHY.| 2

3apaHve MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTcTaytOT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble owmnbKy. HeyLnO0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH  |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0AHbIE MpooeEMOHCTPUPOBAH  |YPOBEHb BNaAEHNS MposiBneHsbl
CnocobHOCTM XOpOLWWiA yPpOBEHb MaTepuanom. HeLoCTaTOYHbIE
NPUMEHATb 3HaHWA U |BnageHus matepuanoM. (MposiBneHbl HU3KNe cnocobHoCTM
YMeHMs1 K BbinosiHeHuto |MposiBneHbl cpegHne  [cnocobHocTm MPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINONHEHNIO

NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHui.
KOHKPETHbIX 3a0aHWIA.

TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. npaBuNbHbIX OTBETOB.  |MPaBWNbHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auTteHo He 3auteHo

3auer O6yuatowmiics obHapyXun 3HaHne ocHoBHoro  [Ob6yvatowmiics obHapyXun 3Ha4YnTeNbHbIe
y4ebHO-nporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTO
HeobxoaUMOM AN AanbHenwen y4ebbl 1 y4ebHO-NporpamMMHOro Matepuana, oonycTun
npencTosiwein paboTbl Mo cneunanbHOCTW, NPVHUMNManbHble oWnBKY B BbINONHEHUN
CMpaBuUnCcs ¢ BbINOMHEHNEM 3aaHuiA, NpeLnyCcMOTPEHHbIX NPOrpamMMolt 3afaHuin n He
NpeayCcMOTPEHHbIX NPOrpamMMol AUCLUMMANHBLL.  [cnocobeH NPoOonXuTb 0bydeHne nunm

NPUCTYNUTb MO OKOHYaHWUM yHMBEpPCUTETa K
npodpeccroHanbHon nesatensHocTy 6e3
LOMOSHNTENbHBIX 3aHSTWUIA MO COOTBETCTBYIOWEA
ancumnnuHe.

CemecTp 2

TekyLLUA KOHTPONb
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHume
cB0O6OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy v
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNIINHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHBI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NpPosBun
TBOpPYECKME
cnocobHoCcTn B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
martepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nnTepaTtypy,
PEKOMEHO0BaHHY0
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii rno
OMCUMNNIMHE 1
CMnocobeH K ux
caMmocTosiTeNbHOMY
MONOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTN.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW NUTEpPaTypon,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNANHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 npw
BbINOMHEHUM
9K3aMeHaLUMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0AUMbIMM
3HaHMSAMU Ons nX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpPVHUMNManbHble
OowWKnOKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme
WU NPUCTYNUTb MO
OKOHYaHWN
yHUBeEpcuTeTa K
npogoeccroHasnbHom
nesitensHocTn 6e3
LOMNONHUTENbHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMOo/b30BaHbI 1
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 2
NncbMeHHoe I'IpanmbHo BbIMONHEHDbI I'IpanmbHo BbINO/IHEHA 3a,uaHv|;| BbIMO/THEHbI Ba,ﬂ,aHVIFI BbINO/IHEHDbI
JomatlHee BCE 3aaHus. 6onblas Yactb 6onee 4eM HanonoBKHy. [MeHee YeM HanonoBuHy.| 3
3ajaHue MpoaeMoHCTPUPOBaH  [3amaHuii. MpwvcyTcTByIOT MpoaeMoHCTpUpOoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble npO)J,eMOHCTpMpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBoCcXoaHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
Cnoco6HOCTM XOPOLWWiA YPOBEHb mMartepuanom. HeJoCTaTo4Hble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOﬂBﬂeHbl HU3Kne cnocobHocTn
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne cnocobHocTn MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,£laHVII7I. cnocobHocTn NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHUNA K BbINOJTHEHNIO ([KOHKPETHbIX Sa,EI,aHI/IIZ.
KOHKPETHbIX 3a0aHWIA.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHne OCHOBHOIO 3HauuTenbHble npobenbl
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MN11) onbiTa AeATeNbHOCTU, XapaKTepU3yHoLLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKywWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,2, 3, 4

NabopatopHas pabota €1. O6paboTka pe3ynbTaToB U3MEPEHU PUINHECKUX BEMNYMH.

NabopartopHas pabota €2. OnpefeneHne yCKOPEHMS CUIlbl TAXECTW Npu CBOOOHOM NafeHum Tena.

NabopatopHas paboTa €4. N3yyeHne konebaHwin MaTeMaTM4eckoro n omanyeckoro MasiTHUKOB

NabopaTopHas paboTa €5. V13yyeHne BpawatenbHOro ABUXEHUS Ha KpecToobpasHoM MasTHUKe Obepbeka.
NabopatopHas paboTa €6.0npeneneHne oTHOLWEHWS TENoeMKocTel rasa metogom Knemara-lesopma.
NabopatopHas paboTa €7. OnpeneneHune BA3KOCTM Xnaokoctn metogom Ctokca.

NabopatopHas paboTa €8. N3yyeHne paboTbl 91eKTPOHHOIro ocuuanorpada.

NabopaTopHas paboTa €9. V3yyeHre ra3oBoro paspsiia U reHepaumns penakCaunoHHbIX KonebaHuii.
NabopartopHas pabota € 10. MI3yyeHue 3aBUCMMOCTM COMPOTUBAEHNS METAN/IOB OT TEMMEPATypbl.

NabopatopHas pabota €11. IamepeHue yaensHOro 3apsna anekTpoHa

NabopatopHas pabota €12. M3yyeHne pacrnpeneneHunsi MarHUTHOrO Nonsi BAONMb OCU coneHounaa.

NabopatopHas pabota €13. OnpeneneHne ropu3oHTanbHOM COCTABNSAIOWEN MAarHUTHOM MHAOYKUMW MarHUTHOMO Nos
3emnn.

2. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 1,2, 3,4

1. K HATK nogseweH rpy3 maccom 1 kr. HanTtn HaTsXeHne HUTW, eCnm HUTb C FPY30M OMycKaTb C yckopeHuem 5 m/c.

2. YeMy paBeH MOMEHT UHepuun cTep>XHs maccor 10 Kr n anvHomn 3Mm, Bpallarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHON CTEPXHIO Y PACNONOXEHHOW Ha PaCCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHSA? CTepXeHb
pacnonoxXxeH ropusoHTasbHo.

3. MaxoBuk B BUAE ONCKa Ha4YMHAET BpawaTbCs C yrnoBbiM yckopeHuem 0,5 pan/c2u yepes 20 € ero KuHeTnyeckas
aHeprusi ctaHoBUTCst paBHoi 500 L. Kakoi MOMEHT nMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXeHNA?

4.Benocuneanct OBUXETCS co ckopocTbio 10 M/c. Ero 06roHsieT MOTOLMKINCT, OBUXYLWNIACS CO CKOPOCTbIO 54 KM/Y.
KakoBa ckopoCTb MOTOLIMKINCTA OTHOCUTENBHO BEnocunegmcra?

5. JlBe matepuanbHble TOYKW OBUXYTCS CO CKOPOCTAMU V1 = = 4 M/Cc 1 v2 = 3 M/C, HanpasieHHbIMY NOA MPSMbIM YrIOM
opyr k opyry. C Kakoi CKOpOCTbIO yAansioTCs MaTepuanbHble TOUKM apyr OT apyra? Ha ckonbko nepemMectutcs nepsas
TOYKa B CUCTEME KOOpAMHAT, CBA3AHHO CO BTOPOI TOYKOW, 3a Bpemsa T = 10 ¢?

6. . Kakne 13 npmBeneHHbIX 3aBUCUMOCTEN ONMUCHIBAOT paBHOMEPHOE OBMXeHne? a) s = 2t + 3;6) s = 5t2;B) s = 3t;r) v =
4?t,0)v=7,r0e s ? nytb, v ? CKOPOCTb, t ? Bpems™.

7. Tpu Tena BpolueHbl Tak: NepBoe ? BHWU3 63 HaYanbHOW CKOPOCTU, BTOPOE ? BHWU3 C HAYalbHOM CKOPOCTbIO, TPeTbe ?
BEPTMKANBbHO BBEPX. Tena ABMXYTCS B NOME CUN TAXECTU. YTO MOXHO cka3aTb 00 YCKOPEHUsX 3Tux Ten ?
ConpoTuBneHve Bo3oyxa He y4nTbiBaThb.

8./13 okHa xene3Ho[0poXHOro BaroHa ceBoboaHo nanaeT Teno. byayTt nn paBHbl Mexay coboil BpemMeHa nafeHns Tena,
BblYMCNEHHbIE ONS CiyYaeB: a) BaroH HermoaBuxeH, 6) BaroH ABUXETCS C MOCTOSIHHOM CKOPOCTbIO V, B) BArOoH ABUXETCS C
NMOCTOSAHHBIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT TeNno B KOHLE NePBO MUHYTbI cBOBOAHOrO nageHns? ConpoT1BREHMEM BO3ayxa
npeHebpeyb. YckopeHne cBo6OAHOrO NafeHUs PaBHo g.

10. Mok KakuMm yrnom K ropnsoHTy cnenyeT 6pocuTb Teno, 4ToObl MakCcUManbHas BbICOTa NoAbEMA paBHANAcCh Y4
LanbHOCTL ero noneta? ConpoTvBneHNEM BO3ayxa NpeHebpeyb

11. YeMy paBHO oTHOWweHWe notokoB PE2 Kk PE1 yepes oBe oanHakoBble NAOWAAKW, ECNW MEPBYIO NPOHU3bIBAET
3NeKTprYeckoe none HanpsxeHHocTbio 20 B/M, HanpaeneHHoe nepneHankynapHo nnowanke, a Yepes BTOpyo NpoxoanT
none Hanps>xeHHocTbio 50 B/M, HanpaeneHHoe nog yrnom 600 Kk ee nnockocTn?

12. YeMy paBHO 4MCNO NOTEPSIHHBIX KanenbKoin Macna aneKTPOHOB, eCNN NPW pachbiieHnn oHa npuobpena 3apsia
Q=3.2?10-19 Kn?

13. [1Ba To4eyHbIx 3apsaga +4Q n +2Q, Haxo[oaTcs Ha pacctosHum € =20 cM Opyr OT gpyra Ha OOHON NMHUKN. Yemy pasHo
paccTosiHue (B CM) OT NepBoro 3apsna L0 TOYKW, rAe HaNPSXeHHOCTb NoNs pasHa Hyno?

14. Yemy paBHa cuna F(B H), neicTeytowas Ha anektpudeckuin 3apag Q= 1,4Kn, nomMeleHHbI B aneKTpruyeckoe none ¢
HanpsiXeHHocTbio E= 6,8B/M?

15. Kakyto ckopocTb (B KM/C) NprmobpeTeT NPOTOH Npu ABMXEHUM 6e3 HayYanbHOM CKOPOCTU MEX Y OBYMS TOYKaMM
9NEKTPMYECKOro Nnosis ¢ pasHocTbio noTeHumnanos Agp= 350B7?

16. UeMy paBeH noteHuman ¢ anekTpmyeckoro nonsa paseH (8 B) B ueHTpe konbua paamycom R=8cm, paBHOMepHO
3apAXEHHOro C NIMHEHO NNOTHOCTbIO 3apsaaa T=2,2 HKn/m?

17. YeMy paBeH rpafmeHT noteHumana HEKOTOPOoro Nons ¢ NOTeHLManom g=2x2y?
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18. Uemy paBHa paboTta (B HIX), coBeplaemasi 0AHOPOAHBLIM 3NEKTPUHECKMM MONeM HanpsixkeHHocTbio E=100 B/M,
HanpaeneHHbiM nog yrnom 300 k ocu x, Npy nepemeleHnmn 3apaaa Q=+3 HKn 13 To4kun x1=20 cM B TO4Ky x2=40 cm B ?
19. MNPOTOH HAXOAUTCS NPY PACCTOSHUM 2 OT NONOXUTENBHO 3aPSXEHHON HUTK 1 Ha Hero aercteyeT cuna F. Yemy
byneT paBHa cvna, [AeicTBytolas Ha NPOTOH, ECNN ero NOMECTUTb Ha PACCTOSHUN /2 OT HUTU?

3. TectupoBaHue

Tembl 1,2, 3, 4

1. MonoxeHne maTepuanbHO TOUKM B EKAPTOBLIX KOOPAMHATAX 3a4aHO YPaBHEHNEM

r =4 ex+2t ey+ 2t2 ez (M) . YpaBHeHve Tpaektopun Tena B umeet sna?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTepumanbHasg Touka ABUXETCS MO OKPYXHOCTW paguyca R= 800 cM ¢ Bo3pacTatowen ckopoctbio V= 2t m/c NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT HaYana ABMXEHUS YUCNEHHO PaBHO

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

3. Teno, paBHOMEPHO BpaLLAACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPYXHOCTW paanyca 5cm nmeert yrnosoe
yckopeHue?

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

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

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

5. MatepuanbHas To4ka (TeNo Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM c Bo3pacTalowein CKopoCcTbio
V= 2t M/c HopmanbHas coctasnsiowas cunibl 4eicTByoWen Ha Teno Yepes 3.CekyHAObl OT Havana OBUXEHUS YACNEHHO
pasHa?

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

6. Ecnu koadbdpmumeHT TpeHns p=0.3, To Ha Teno Maccom m = 5kr, ABMXYLEeeCs No HaKNOHHOW NnockocTy nog yrnom 300
K FOPW30HTY OENCTBYET cuna TpeHns paeHas ?

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

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, 306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue tena nmetot
OOVHAKOBYIO NOTEHLMANBHYIO SHEPru?

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

9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNNYMHA CUIbl TAXECTMH,
OeicTBytowwel Ha Teno pasHa?

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

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

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

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

MOM CTepXXHe anuHon 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. Monblit umnuHap maccoi 10 kr 1 papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU3OHTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbtO 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

NnocTynaTenbHOro ABUXEHWS LEHTPA MAcC K KNHETUYECKOWN SHEPrn BpalLeHNs paBHO?.

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

13. Ecnm yactuua maccoit 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) roe ( X- koopauHarta 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 npeacTasneH rpaguk aatyxatowmx konebanuii. Mepuon konebaHuii paBeH?

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

15. Ecnu koopavHarta yactuusl maccon 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
noBpPOTHOCTb cUMcTeMbl Bnmaka 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 yCTaHOBUBLLEMCS peXxmMe Mo 3akoHy x=2cos(30t+n/4); (M) To
yacToTa konebaHuii cuctemMbl paBHa?

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

17. Ecnn uctouHmk konebanwuin ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C AAMHOM 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 61maka 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 3atyxaHusl uMeeT BuA:

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

BAPVAHTbBI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1
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20. doToHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO 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 MONE, TO MONsSipHas Macca BellecTsa paBHa??
BAPNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NpencTaBNeHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl MeHaoeneesa onpenennts Maccy atoma
(Monekynbl) H2

BAPWNAHTbI 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. MNpwu HopManbHbIX yenosusx 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. NameHeHne Temnepatypbl Ha 50K rasa renns maccoi 4r N3MEHSET ero BHyTPEHHIOW SHEPruio Ha... (rad cuntaTb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 [Ix 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 nocTosiHHo Temnepatype T=2?300 K, To paboTa paclwmpeHns rasa
paBHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb 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 kIOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kI x/(kr K)

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 wm/c, To aT0T ras”?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopon 3) aproH4) yrnekucnbiii ra3 5) renvi

29. CpenHsisa onnHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (adohekTUBHbIA
Onametp monekyn cm. lNpunoxeHue).

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

30. Ecnu 8.Monel rasa pacumpsTcs n3otepmmnyecky ot o6bema V1 = 2 i 1o o6bema V2 = 5.4 n, T0 NpUPOCT SHTpONUM
CUCTEMbI paBeH?..

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

3aver

Bonpochl k 3a4eTy:

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

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

3. unHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

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

5. PaboTa B MeEXaHuKe.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNs TBEPAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCAa, MOMEHT MHepLUMKU. KnHeTnyeckas sHeprng Bpallarlerocs tena.
9. 3akoHbI COXpaHeHns (MMNyNbCca, SHEPTMU, MOMEHTA UMMNYNbCA).

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

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

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

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

18. NepBoe Ha4yano TepMoAMHAMUKN U €ro NPYMEHEHME K Pa3HbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n3obapHhbiii, agnabaTtHbli).

19. OdbpekTMBHbIA AnameTp. CpenHsas annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (anddoy3ns, TeNNoNPOBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.
21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonoaunbHoi mawmnHel. Lmukn KapHo. K.IN. 1. uvkna KapHo (BbiBog).

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

23. OnekTpunyeckoe nosne B BakyyMe. 3aKOH coxpaHeHus 3apsna. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnumnmn nonen.

24. OnekTpuyecknin gunonb. PacyeTt nons aunons.
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25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCIEHUIO HAMPSXEHHOCTW MONS OT Pa3HbIX TEN.

26. aﬂeKTpI/I'-IeCKOG none B ON3NEKTpuKax. |_|0ﬂ9|prIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM O04HOPOOHOM
3NIEKTPUNHECKOM norne.

27. ﬂO}'IﬂpI/IS&LI,I/IFI OM3aNeKTPUKOB: OpueHTauMoHHaa n gedpopmannoHHas. BeKTop nondapmusadnn. CBsa3sb mexay
I'IOBerHOCTHOIZ NNOTHOCTbIO CBA3aHHbIX 3aps00B M BEKTOPOM nonapusadnn.

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

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

30. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTOPOB.

31. DHepruns anekTpn4ecKoro nNons. AHePrus CUCTEMbl TOHEYHbIX 3aPAA0B, 3apPSKEHHOro NMPOBOAHNKA.

32. [10CTOSIHHbIV SNEKTPUHECKNI TOK, €r0 XapakTepmucTkn 1 YCNOBUS CyLECTBOBaHNS.

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

34. OnekTponpoBOAHOCTb METaNNO0B. DKCNepUMeHTanbHOe A0Ka3aTenbCTBO ANEKTPOHHOM NpMpoAbl TOKa B MeTannax.

35. Knaccuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na aneKTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOpUN MPOBOANMOCTMW.

36. MarumTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca.

37. 3akoH Amnepa. eAcTBUE MAarHUTHOrO NOAS Ha OBMXYLWMIACS 3apsa.

38. 3aKOH MOMHOro TOKa A4J1I MarHUTHOrO MOMS B BakyyMe.

39. MarHuTHOe none coneHomga u Topounga.

40. PaboTa no nepeMelLeHnto NPOBOLHNKA 1 KOHTYpaA C TOKOM B MarHUTHOM Mone.
41. MarHuTHOe none B BelecTee. MarHUTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.
42. na- v napa- MarHetuam. HamarHmyeHHocTb. MarHuTHOe none B BelecCTBe.
43. 3aKkoH NOMHOro ToKa A4N5 MarHATHOrO NONs B BELECTBE.

44. deppomarHeTnkn, Kx CBOMCTBA U UX Npupoaa.

45. OnektpomarHuTHasa nHaykums. Onbitel @apanes. Mpasuno JleHua.

46. DHeprus MarHUTHOro nonsl.

47. Buxpesoe anekTpudeckoe none. ToK CMeLeHusI.

48. YpaBHeHue Makceenna v ux aHanms.

49. 9nekTpoMarHuTHole konebaHusi. Buabl. XapakTepuctuku.

50. OnekTpoMarHuTHbIE BOMHbI. XapakTepmucTukn. SHeprus.

CemecTp 2

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 5, 6

NabopatopHas paboTa €1. ViamepeHne yaenbHoro 3apsifa anekTpoHa
NabopaTopHas paboTa €2. VI3yyeHne pacnpeneneHns MarHuTHOro nons BOONb OCU CONeHonaa.

NabopatopHas paboTa €3. OnpeneneHne ropu3oHTaNbHOM COCTaBNSOWER MarHUTHOW UHOYKLMWA MArHUTHOTO MOnst
3emnn.

NabopatopHas paboTa €4. /3yyeHne sBNeHns MHTEPEPEHLNN.

NabopatopHas pabota €5. N3yyeHne andgopakuum ceeta.

NabopatopHas paboTa €6. /3y4eHne 3aKOHOB TEMNOBOIO U3/y4eHUs!

Na6opatopHas pabota €7. O3HakoMneHne ¢ paboToli rasoBoro nasepa.

NabopatopHas pabota €8. OnpeneneHne cteneHn NoAsSpU3aLmnm Na3epHoro N3nyYeHns.

NabopatopHas paboTa €9. CnekTp atoma Bogopona

NabopatopHas paboTa €10. SkcrneprMeHTanbHoe noaTeepxaeHne noctynatos bopa. OnbiT ®paHka n MNepua.

2. TectupoBaHue

Tembl 5, 6

1. Ecnu B 3neKTpr4eckoM none 3apsikeHHOM MeTanmyeckol ninockocTy (B6nman Heé) pacrnonoxeHbl ABe OONHAKOBbIE
nnowankn 1 n 2, a yron a= 30 rpagycos, TO OTHoweHne notokos PE2 k PE1 pasHO?.

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

2.CpaBHNTb NOTEHLMabl TOYEK.

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

3. Mpwn Hannyum 3apsnos qi1= 2 HKn, g2= 3 HKn, 3= -5 HKn, NOTOK BEKTOpa HANPAXEHHOCTN 31EKTPUYECKOrO MONS
yepes 3aMKHyTYHO NOBEPXHOCTb B eauHMLax B.m paseH ?

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

4. Ha pucyHke npencTasneHbl KpyBbie rncTepesnca ans AByX CerHetoanekTpukos. OcrtatoyHas nonspru3oBaHHOCTb
(nHaoykuma D B Touke a ) (KO3pUMTUBHAS CUNa)CErHETOaNeKTprKa €7.. (B yCNOBHbIX eAUHNLAX ) paBHa

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

5. Mpu paspsinke KoHAeHcaTopa, 3apsAXEHHOro 40 pasHocTu noteHuma-nos U= ?.. B, nmetowero 3apsa Q= . MK,
BbloenseTcs aHeprus ?7?..

BAPVAHTbI OTBETOB:1)200mk I 2) 360MKkOx 3) 490mMkx 4) 640mk X 5) 900mk X

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

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

7. CornacHo knaccu4eckoli Teopun aneKTPonpPOBOAHOCT METaNIoB YMCN0o cBOBOLHbIX aNeKTPoHOB B 1 cM3 cBUHLA
paBHoO ?..

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

3 CEMECTP

1.[0Ba 6€CKOHEYHO AJIMHHBIX B3AaUMHO NEpneHauKynspHbIX MPOBOAHMKA € Tokamu [1=12= 3 A B Touke D ¢ koopanHaTamu
(2;4) cospatoT MarHMTHOE none ¢ UHAYKUMen paBHoi:

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

2.1Ba napannenbHbIX TOHKMX NPoBOAHMKA € TokaMu [1=2. A n 12= 3 A pnnHoii L= 10.cm B BakyyMe Ha pacctosiHuu |= 2
CM Opyr OT Apyra B3anMOLENCTBYIOT C CUION?

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

3.Ecnun npoToH co ckopocTblo V= 200M/c BneTaeT B MarHUTHOE none ¢ uHaykumen B= 4.Tn, nepneHankynsipHo
MarHMTHOMY MO0, TO PaANYC KPMBU3HbI Er0 TPAEKTOPUM paBeH ?

BAPVAHTbBI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 Mm4) 2,69 M 5)10,4 M

3.Ecnun makpoTtokm 11=2 A, 12= 3 A, n MmkpoToK 3= 4 A, co3gatoT MarHUTHOM none, To UMPKynsumus Bektopa
HaNpPs>XeHHOCTU MarHUTHOrO MOMS MO 3aMKHY-TOMY KOHTYypy L (puc.) pasHa ?.

BAPVAHTbI OTBETOB:1)0,8 A2)-0,4A3)0,4A4)23A5)06A

4. B koHpeHcartope emkocTbio C= 10n® npm paspsnke yepes conpoTtueneHne R= 2. OM 3apsa ymeHbMTCSA B 2,72 pasa
3a BpeMs pasHoe ?

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

5. Ecnm nHayKumsa MarHUTHOro nons B napamarHetvke ¢ U= 1,002 pasHa B= 4 Tn, To Hanps>XXeHHOCTb MarHMTHOro Nnons
Tam paBHa?.

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 KOHTYpe 3apsg Ha obknaakax KoHAeHcaTopa n3MeHsieTcsl no 3akoHy: q=13,5 exp(-3 t ) cos(16 t
+ 1/4) (Kn), T0 BOBPOTHOCTb KOHTYpa 6nm3ka K?.

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

7. Ecnn B HEKOTOpOW cpelie faHO BONHOBOE YpaBHEHME, TO Nokasartenb NpenomMieHns BewecTsa paBeH?

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

8.Y nnockoi anekTpoMarHUTHOM BOMHbI, 4ACTb KOTOPOW M30BpaxeHa Ha puc., AAnHa BOMHbI paBHa (B MKM):
BAPVAHTbI OTBETOB: 1) 0,4 2) 7,5 3) 0,133 4) 0,5 5) 0,3

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

BAPVAHTbI OTBETOB: : 1) 2,4 2) 3,0 3) 0,134) 2,0 5) 3,3

10. OnTuyeckas onvMHa NyTv B NpO3payHon NNacTuUHKe C 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. OnTuyeckas pasHocTb xona nyyei 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnm nysun garoT MuHumMyM ¢ m=0 ons ceeta
ONVUHOW BOMHbI (B MKM):

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

12. Pa3HoCTb x04a OBYX UHTEpdepmpytoWwmx ny4ern MOHOXPOMaTn4eckoro ceeta paeHa /2 ( AnvHa BonHbl). [py aTom
pasHocTb pa3 konebaHwi pasHa...

BAPVAHTbI OTBETOB: 1) 12) /2 3) 0 4) /3 5) I1/6

13. IndopakumoHHas peweTka ¢ NOCTOAHHON d= 5 MKM Ans cBeTa C O/IMHOM BOMHbI A= 0,6 MKM JaeT AndpakLNOHHbINA
MakCMMyM BTOPOro rnopsiaka nof yriom (B rpagycax):

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

14. OInhpakuMOHHbIA MakCMyM TpETbero nopsiaka Ang csera ¢ AnvHor BonHbl A = 0,55 Mkm nog yrnom ¢=300
BO3HMKAET Ha WeNu WNPUHOK (B MKM):

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

15. Ha pucyHke npeacTasneHa cxema pasbueHnst BofHOBOM noBepxHOCTM P Ha 30Hbl PpeHensi. AMANMTYabl KonebaHwui,
BO306y>xJaeMblx B Touke P 1-i, 2-i1, 3-i1 1 T. . 30Hamm, 06o3Hauum A1, A2, A3 1 1. a. AMnnutyaa A pesynbTupytowero
konebaHus B Touke P onpenensietcs BolpaxeHuem?

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. HeoObIKHOBEHHBII Ny pacnpoCTPaHAETCs BAOMb IMHUN C HOMEPOM:

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

17. B 4aCcTU4YHO NONSIPU30BAHHOM CBETE MakcuMasbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onble
MUHUManbHon. CTeneHb nonsipusauny ceeTa pasHa:

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

18. Yron mexgy rnaBHbIMW MNOCKOCTSIMU NonsipuaaTtopa u aHannaartopa paseH 30 rpan. PaccumTarb nsMeHeHue
WHTEHCMBHOCTU MNpoLellero Yepes HNX CBeTa, eCnv Yyron Mexy rnaBHbiMU NAOCKOCTAMU paBeH 45 rpag.

BAPVAHTbI OTBETOB: 1) 2,42) 3,13)1,04)1,55)0

am PAEKTPOHHBH
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19. [Ins anekTpoMarHNTHOroO N3ny4yeHunst ¢ SANHOM BoNHbI A= 0,4 MKM 3Heprus 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 HanpasneHns nagaowero gooToHa, pacCesHHOro ooToHa 1 9NEeKTPOHa oTaayun. Yron
paccesHus 90, HanpaBneHve OBUXEHNS ANEKTPOHa 0TAAa4M COCTaBNSET C HAMpaBieHeM najaiowero qooToHa yron = 60
rpan. Ecnn nmnynsc napatowero gpotoHa Pdo, TO MMNynbC a1ekTpoHa 0TAaqm paBeH...

BAPVAHTBI OTBETOB: 1) 1,5 P 2) 2 Pch 3) Pdp 4) 4 Pdb

21. Katon BakyyMHOro dpotoaneMeHTa OCBeWaeTcs CBETOM C aHepruen kBaHTos 8 aB. Ecnu cooToTOoK npekpawaetcs npu
nomadve Ha pOTONEMEHT 3anuparoero HanpsxxeHns 4 B, To paboTa BbiIxo4a 3aNeKTPOHOB M3 katoaa pasHa(3aB):
BAPVAHTbBI OTBETOB:1)82)123)44)05) 3

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

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

23. Ecnn ong AYT nnowanb S= 50000 Bt1/M, To Temnepatypa Tena (8 K) pasHa:

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

24. Ha puvcyHke nokasaHa KpvBasi 3aBUCMMOCTY CMEKTPaNbHON NAOTHOCTU SHEPreTUYECKO CBETUMOCTU abCONOTHO
YyepHoro Tena oT AnuHbl BONHbI Npy T=6000K. Ecnn Temnepatypy Tena ysenu4intb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLAS MAKCUMyMy U3My4yeHnst aBCONOTHO YepHOro Tena, ?

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

25. B aToMe Bonopoaa 13 npenctaBneHHbIX nepexonos anektpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiiMaHa COOTBETCTBYET NEpPexon ¢ HOMEPOM?

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

26. BonbTaMnepHas xapaktepuctuka B onbitax ®paHka 1 ['epua nonydyeHHas ons HEKOTOPOro rasa umeet Bupg (CM puc).
MepBbili NoTEHUManN Bo36yxaeHns rasa (8 aB) paBeH:

BAPVAHTbI OTBETOB: 1) 32)53) 0,54) 4 5) 1

27. [le bpoiinb 0606wWmn cooTHOLEHME Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHBIE C YacTULLAMU, UMMYbC
KOTOpPbIX paBeH p. Toraa, ecnm cKopocTb HYacTWL, OMHAKOBA, TO Hambonbluei ANMHON BONHbI 0bnafatoT?

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

29. Kakas nons paavMoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBa BPEMEHW, paBHbIVi TPEM Neproaam nonypacnana?

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

30. HensBecTHbI paanoakTUBHBIA XMMUYECKWIA SNEMEHT CaMOMPON3BONIbHO pacnafaeTcs rno cxeme: .5opo aToro
3NneMeHTa CoOOEePXMUT...

BAPVAHTbI OTBETOB: 1) 92 npotoHa u 144 HeiTpoHa 2) 94 npoToHa 1 142 HENTpOHa

3) 94 npoTtoHa 1 144 HenTpoHa 4) 92 npoToHa 1 142 HeNTpoHa

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 5, 6

1. [1Ba napannenbHbIX CBETOBbIX My4Ka, OTCTOAWMX APYr OT Apyra Ha paccTtosHum d=5 cM, nagatoT Ha KBapueBYIO NpU3My
(n=1,49) c npenomnsiowmm yrnom 250. Paccuntatb onTuyeckyto pasHocTb xoga A aTux Ny4koB Ha BbiIXxo4e U3
npu3ambl.(3,47 cm)

2. PacctosiHue d mexay asyms wensmu B onbite FOHra paBHo 1 MM, pacctosiHue | OT wenein 0o akpaHa pasHo 3 M.
OnpenennTb ANVHY BOMHbI A, UCMyCKAeMO UCTOYHUKOM MOHOXPOMAaTUYECKOro CBeTa, ecnu wupuHa b nonoc
UHTepepeHLMn Ha akpaHe pasHa 1,5 MM.(0,5 MkMm)

3. OnTtuyeckas pasHocTb xona nyyert 1 n 2 pasHa A= 3,6 MkM. [py cnoxXeHnn ny4un AaloT MakCMyM BTOPOro nopsaka
Onsa ceeTa ANVHOW BOMHbI (B MKM)(1,8 MKM)

4. Bbluncnutb pagmyc r5 naTon 3oHb PpeHens ans naockoro BOMHOBOro gopoHTta (A=0,5 MKM), ecnm nocTpoeHne
nenaeTcst 4fis TO4KW HabnoaeHUs, HaxoasiWencs Ha PaccTosiHAM b=1 M OT PpOHTA BOSHEI (B MM).1,58

5. Ha wenb wnpwuHoii a=0,05 MM nagaet HopmanbHO MOHOXpoMmaTndeckumin ceet (A=0,6 Mkm). Onpenenutb yron ¢ Mexay
nepBOHayYasbHbIM HaNpPaBneHNEM Nyyka cBeTa U HanpaeneHNEM Ha HETBEPTYIO TEMHYIO AMPaKLMOHHYO nonocy.2045
6. CKONMbKO WTPUXOB HAa KaXAblii MUIMMETP COLEPXMUT AMPPaKLMOHHASA peleTka, ecnv npu HabnoaeHun B
MOHOXpoMaTtuyeckom ceete (A=0,6 MKM) MakC/MyM NATOro NOpsaKa OTKMOHEH Ha yron ¢p=1877103

7. Yron Bploctepa €8 npy nageHun ceeTta U3 BO3ayxa Ha KpucTani KaMeHHol conum paseH 57?. Onpenenntb CKOPOCTb
cseTa B aTOM Kpucrtanne.1,9

8. Yron mexay rnasHbIMK NMNOCKOCTAMU nonapusaTtopa v aHanusaTopa paseH 307. Paccuutatb nameHeHme
WHTEHCVBHOCTM NPOLIEAEero Yepes HUX CBETa, eCNW Yron Mexay rnaBHbIMU NIOCKOCTAMM paBeH 457.

9. MNotok aHeprun e, n3nyyaemblii N3 CMOTPOBOrO OKOLKA NNaBuibHONM neyun, paseH 34 Bt. Onpenenutb Temnepartypy T
neyn, ecnun nnowanb oteepcTnsa S=6 cm2. 1000K

10. Kakas pons aHepruv ¢poToHa n3pacxofoBaHa Ha paboTy BbipblBaHUS (POTOSNEKTPOHA, ECNN KpacHas rpaHuLa
gotoacpdpekta A0=307 HM 1 MakcuManbHas KUHeTn4Yeckas aHeprus Tmax ¢ooToanekTpoHa pasHa 1 aB?

0,8.
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11. YeMmy paBeH norapudoMmyecknii LEKPEMEHT 3aTyxaHuns B KonebaTenbHOM KOHTYPE, ecnv 3apsa Ha obknankax
KOHOeHcaTopa N3MeHseTcs no 3akoHy: g=13,5 70,27t cos(350t + /4) (Kn)?

12. YeMy paBeH Ko3ddpULMEHT 3aTyxaHus (B c-1) B konebaTenbHOM KOHTYpe, eCNn Npu CBOHOOHBIX 3NEKTPUYECKUX
konebaHusx conpotuenerne R=1 OM, nHayktneHocTb L= 0,5 MH?

13.YeMy paBHa MakcumanbHas NnoTHOCTb MNOTOKA aHepruu (B KIX/(M2C)) anekTpoMarHUTHOM BOSHbI, aMNAUTYAbl KOTOPOWA
EO n HO cooTBeTCTBEHHO paBHbl 1884 B/m n 2 A/m?

14. Yemy paBHa 4siMHa BOfHbI (B M) paauonepeaartynka kopabns-cnytHuka ?BocTtok?, ecnu ero yactota pasHa 3,6 MIMu?

15.4emy paBHa CKOpOCTb CBETA B BOAE, ecnu Ang sodbl €=81, yx1?

Ok3ameH

Bonpochbl k sk3ameHy:

. MarHuTHOe none B Bakyyme. 3akoH buo-Casapa-/lannaca.

. 3akoH Amnepa. [leficTBMe MarHMTHOrO NONS Ha OBUXYLWMIACS 3apsa.

. 3aKOH MOMHOro ToKa 415 MarHUTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonga u Topomaa.

. PaboTa no nepemeLeHno NpoBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM rione.
. MarHuTHoe none B BewwecTtse. MarHUTHbIE MOMEHTHI aTOMOB U 3N1EKTPOHOB.
. na- v napa- marHetnam. HamarHn4yeHHocTb. MarHutHoe none B BelWecTBe.
. 3aKOH NOMHOro ToKa A5 MarHUTHOrO NONS B BELLECTBE.

. PeppomarHeTukn, nx CBOMCTBa U NX NpUpoaa.

10. OnekTpomarHnTHas nHaykums. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpunyeckoe none. TOK CMeWeHuns.

13. YpaeHeHune Makceenna n nx aHanua.

14. AnekTpomMarHnTHele konebaHus. Buapl. XapakTepucTuku.

15. OneKTpoMarHNTHbIE BOJHbI. XapakTepUCTUKN. DHEpPrus.

16. NHTepdpepeHumsi ceeTa. KorepeHTHOCTb M MOHOXPOMAaTMYHOCTb. YCNOBME MHTEPEPEHLMOHHOrO MakcumMyma v
MUHVMYyMa.

17. IHTepdhepeHuus cBeTa. PacueT nHTephepeHLMOHHON KapTrHbI OT ABYX MCTOYHUKOB. VIHTepgepeHUms cBeTa B
TOHKMX MIEHKAX.

18. Oudppakuus ceeta. MpuHumn lMNovireHca-Pperens. Meton 30H PpeHens.

19. Oudppakuuns dpeHens Ha Kpyrnom oteepctun. dudopakums dpeHens Ha KpyrinoMm oucke.
20. Oudbpakuns PpayHroepa Ha ONPpPakUNOHHON peweTke.

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

22. Nonapusaums ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

23. [lncnepcus ceeTta. DNeKTPOHHAA Teopus ONCnepcumn ceeta.

24. [1eoiHoe nydyenpenomnexue. VickyccTBeHHas onTuyeckas aHu3oTponums.

25. TennoBoe n3ny4eHne 1 ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedraHa-bonbumaHa. 3akoH cMmelweHns
Buha.

26. 'vnoTesa lNnaHka. ®opmyna NnaHka.

27. doToadhdpekT. 3akoHbl hoToadpdekTa.

28. YpaBHeHWe OiHWTenHa ons BHeWHero ooToadodeKTa.
29. OnbiThl Jlebenesa. JasneHue ceeTa.

30. SppekT KomnToHa.

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

32. Obuee ypaBHeHue LpennHrepa. YpaBHeHue LWpennHrepa ons craunoHapHbIX COCTOSIHWIM.
33. CeobogHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NOTEHUMANbHON sme".

34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHLManbHbIi 6apbep. TYHHeNbHbI 3d0deKT.

35. KBaHTOBbIVi rapMOHMYECKMIA OCLMANSATOP.

36. KesaHToBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB 1 MONEKY/I.

O©CooNOOOGTh~wN =

6.4 MeTtoaouyeckue marepuansl, onpegensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUIN, HaBbIKOB U (MNK)
onbiTa 0esATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl POpMMPOBaHUA KOMMNETEHLUI

B K®Y pelictByeT 6annbHo-peiTUHroBas cuctema oueHKN 3HaHuii obyyatowmxcst. 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.

Insa 3ayéra:
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56 6annos 1 bonee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNSA KOMMETEHLLMIA

STtan

KonuuyectBO
6annos

Cemectp 1

TekyLLUA KOHTPONb

NabopaTtopHble
paboTbl

B ayamtopum, ocHawéHHON CooTBETCTBYOWMM 060pyLoBaHNEM, obyyalowwmecs
NPOBOASAT y4ebHble 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o0bopynoBaHneM B COOTBETCTBYIOLLEN NpeaMeTHON obnacTu.

30

[NMucbMeHHoe
JomallHee
3aaHune

OO6yyatowwmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPenenéHHbIX TEOPETUYECKMX
BOMPOCOB UK peLeHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO AoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTepmanom no TeMe
paboTbl, aHaNMTU4YeCKMe Cnoco6HOCTY, BNafeHne MeToaamm, yMeHUs N HaBbIKK,
HeobXoAMMble 4NS BbINONHEHUS 3a8aHUi.

10

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo
TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

10

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIVHGI.
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUIA N PELLEHUN NPAKTUYECKNX 3aAaHWA.

50

CemecTp 2

TeKkyLLUA KOHTPONb

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON CoOTBETCTBYOWMM 060pyLoBaHNEM, obyyalowmecs
NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPaKkTUKO-OPNEHTUPOBAHHbBIX TexHonorui. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NPeOMETHON obnacTu.

30

TectmpoBaHue

TecTupoBaHve NPOXOAUT B MMCbMEHHOM (DOPME UK C UCMONb30BaHNEM
KOMMblOTepHbIX cpencTs. Obyvatowmincs nonyyaeTt onpenenéHHoe Kom4ecTBo
TECTOBbIX 3aaHuii. Ha BbINONHEeHVe BbloenseTcs (oUKCMPOBaHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNA.

10

MNncbmeHHoe
nomauiHee
3apaHne

O6yyatowmecs nomnyyatoT 3afaHNe MO OCBELWEHUIO ONPENENEHHbBIX TEOPETNYECKMX
BOMPOCOB UKW peLeHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO LoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHWNE MaTeEPMANoM No TeMe
paboTbl, aHaNMTU4YECKMe CNOCOBHOCTY, BNafeHne MeToaamm, yMeHUs N HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3aaHUA.

10

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHWS AUCLUMANHBI. DK3aMeH
MPOBOAUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem Temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw

aHanmse |'IpO6J'|eMHbIX CI/ITy&LlI/II7I M peweHnn npakTnyecknx 3a0aHun.

50

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/INHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOW W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6bITb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapMaHToB (MMbo B 060UX N3 HUX):
- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

CtpaHunua 16 ns 23.
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

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

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

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

HaunoHanbHbii OTkpbIThil YHuBepeutet UIHTYWUT - https://intuit.ru/

MopTan CoBpemeHHas ungpoBasi obpasoeatenbHas cpena B PO - https://online.edu.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaumm

nekumn B xone NEeKUMOHHbIX 3aHSATUI HEOBX0AMMO:

1. BecTu KOHCNEKTUpoBaHue y4ebHoro matepuana.

2. Obpalatb BHMAHWE HA KaTeropuu, OPMyNMPOBKM, 3aKOHbI, PACKPbIBAKOWME COAEPXAHNE
PU3NYECKUNX ABNEHWIA U MPOLIECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANbHBIE A0KA3ATENLCTBA (PUINYECKMX
3aKOHOB.

4. BHMMaTenbHO YSCHUTb NPaKTUYECKY HanpaBieHHOCTb OCHOBHbBIX 32KOHOB (OU3NKMN.

5. XenatenbHo 0cTaBWTb B paboyrx KOHCNEKTAX MOMS, HA KOTOPbIX AenaTh MOMETKM N3
PEeKOMEeHO0BaHHON NuTepaTypsbl, LONOMHAKLWME MaTepuan NPoCAyWaHHOW NeKuun, a Takxe
nogyepKkmBaoLLme 0cobyto BaXXHOCTb TEX U UHBIX TEOPETUHECKMX MONOXEHN.

6.3anasatb NpenogasaTtento YTOHHSLWME BOMPOCh! C LENbIO YACHEHNS TEOPETUHECKUX NONOXEHWIA,
paspelleHmnsa CnopHbIX CUTYaLWiA.

B cnyyae npvmeHeHns B 06pa3oBaTenbHOM NPOLIECCE ANCTAHUMOHHBIX 06pPa30BaTeNbHbIX TEXHONOM MM
0byyatowmecs n3y4atoT TEOPETUYECKINIA NEKLIMOHHBIA MaTepuan Ha cneayowmx nnatgopmax u
pecypcax:

- B komaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

npakTunyeckme | B xooe npakTnyeckux 3aHsTuin HeobxoamMmo:

3aHATUS 1. BHUKHYTb B CMbIC/ 1 MOCTAHOBKY BOMpoca. YCTaHOBUTb BCE NN AaHHble NPUBELEHbI ANS PEeWeHNs
3anadn. Coenatb cxeMaTUyYeCcKunin puCcyHoK.
2. Kaxoyto npakTnyeckyto 3afady pelwnTtb BHadane B obwem smae. 9T0 No3BONMT LieieHanpaBneHHo
Ncnonb3oBaTtb PU3NYECKUIA 3aKOH MO TEME pellaeMor 3aaayn.
3. MNpoBecTu YNCNeHHbIe MaTeMaTmyeckme pacyeTtbl U 06si3aTeNlbHO NPOBEPUTL PA3MEPHOCTb U
npaBaonoaobHOCTb NOMAYYEHHbIX PUINYECKNX BENUNYNH.
B cnyyae nprvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMOr it
obyyatowmecs BbINONHSIOT 3a4aHNS NPaKTUYECKMX 3aHSITUI Ha cneaytowwmx nnatgopmax u pecypcax:
- B komaHoe "Microsoft Teams";
- B BuptyanbHoin ayautopum.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHble paboTbl NPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUIA No BapuaHTaM. 1 nabopaTtopHas
paboThbl paboTa, BbIMONHEHHAS MONHOCTHIO(3KCNEPUMEHT 1 3almTa Teopun) - 5 6annos.

Mepen npoeeneHuem nabopaTopHoit paboTbl 0653aHbI 03HAKOMUTLCS C TEXHUKOM 6€30MacHOCTU 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 TEOPETUYECKME BONPOCHI NO TeMe paboThl.

B cnyyae npumeHeHunst B 06pasoBaTtenbHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOI WA

obyyarowmecs BoIMONHAIOT 3aaHns Ha CNeayoWwmx nnatgopMax u pecypcax:

- B KOMaHge "Microsoft Teams";

- B BupTtyansHon aygutopun.

camocTosi- | B xome camocTosiTenbHon paboTbl HEOBX0AUMO:

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

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekomMeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pa3oBaTefibHbIe PECypPCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkun.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
bm3nyeckune 3akoHbl B Npupoae.
5. B cnyvae Bonpocos no nusyvyaemomy mMatepuany- obpalarbcs K npenonasarento 3a
pasbsACHEHUSMN.

nucbMeHHoe | MincbMeHHoe foMallHee 3aaHve pasnaetcs no BapmaHtam. 10 3aaaHuid, (16ann-13anaHuve).

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

B [AHHbIX METOAMYECKUNX YKa3aHUsIX, NPUMEPbI peleHns 3aaa4, pacCCMOTPEHHbIX Ha NPaKTUYECKNX

3aHATUSX.

2. MpurcTynas K peleHnto 3afaHuns, Heo6X0AMMO KPaTKO 3anucatb ero ycnoeume, u (ecnu

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

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

eanHnuax CU. Mocne aToro Hy>XHO CpaBHUTbL NONYYEHHbIA OTBET C BapMaHTaMu oteeTta. Ecnm oTeeThl

He coBnanu, To HeOHX0AMMO NPOAHANM3MPOBaTb PELIEHWE 3aAaHUS, YTOUYHUTD NPaBUIBHOCTb

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

3. O6513aTENbHO BLINOIHEHNE AOMALHMX MUCbMEHHbIX 3aAaHUiA AN YCNELWHOro NPOX0XAEeHMWS

TECTUPOBAHUS N HANUCAHWUS MUCbMEHHbIX (KOHTPOMbHBIX PaboT).

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

obyyarolmecs BbIMONHSIOT 1 OTNPABNASIOT MUCbMEHHbIE 3aAaHNs Ha Cneaylowmx niatgopmax u

pecypcax:

-B KoMaHge "Microsoft Teams";

-B BupTtyanbHon aygutopum.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

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).

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT TECTOBbIE 3a4aHNS Ha Creaylowmnx nnaTopmax u pecypcax:

-B KoMaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

3avet 1. O3HaKoMUTbCA C NepeyHem BONPOCOB A5 3a4eTa

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

3. 3ayet no onanke NPOXOANT B NMMCbMEHHON hopme 1 JOoNXeH coaepxartb:

- onpeneneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW U TEKCTOBOW hopMe);

- ANt BEKTOPHbIX BEMIMYUH OOMXKHbI 6bITb ONpefeneHbl Kak Moay/b, Tak U HarnpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

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

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM MM
06yyatolwmecs BbINONHSIOT 3a4aHNs Mo 3a4eTy Ha CneayowWwmux nnaTopmax n pecypcax:

-B KomaHge "Microsoft Teams";

-8 BupTtyanbHoi aygutopum.

aK3aMeH 1. O3HaKoMNTbLCS C NepeYyHeM BONPOCOB A1 9K3aMeHa

2. BHMMaTenbHO npoYnTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPy, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONAEHHBIM TEMaM

3. OK3aMeH no punanke NPoxXoanT B MMCbMEHHOW OOPME U OOMTXEH COOoepXaTb:

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

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moay/b, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW (OOpPME); MpU 9TOM
Heobx0OUMO OaTb onpeneneHne uUanNYecknx BENNYNH, BXOOSWMX B OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

4. PeweHune 3aa4y cHavana cnenyet ocylwecTBuUTb B 0bwem Buae (B 6yKBeHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHyo OOpMyNy 1 3aTEM NPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr Wit
obyyatowmecs BbINONHSIOT 3a4aHNs N0 3K3aMeHy Ha cneayowmx nnatgopmax 1 pecypcax:

-B komaHoe "Microsoft Teams";

-B BupTyanbHoii ayoutopum.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro NpoLecca no AnucumnanHe (Moaynio) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 npuHTEp 4N pacnedatku pa3naToyHbix MaTepranos.

MynbTMeouiiHas ayautopusi.

KomnbloTepHbIli knacc.

CneumnanusmpoBaHHas nabopatopusi.

12, Cpeﬂ,CTBa apgantauumv npenogasaHus oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pas3yin4yHbIX Bnaoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHPOPMaLUMIO U3 PasHbIX NCTOYHVIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NoNMyyYani MHOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeAcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMAMHON, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OMCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Bydarolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS] BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHust, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3alMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoanonxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BOSMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAauu 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBbHOCTN MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @ITOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 Npodomnto NoAroTosky "MNpoMblWwAeHHOE 1 rpaxAaHCKoe CTPOMTENbCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.15 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpunb noaroToBkmM: MPOMbIWNEHHOE U rpaxXAaHCKOe CTPOUTENbCTBO
Keanndpvkaums BbinyckHrka: 6akanasp

®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuteparypa:
1.XaBpyHsik B. I". Kypc dousmku: yuebHoe nocobue / B.I". XaBpyHsik. - Mockea: HALL UHDPA-M, 2019. - 400 c. - (Beicwee
obpasosaHue: bakanaspuar). - ISBN 978-5-16-006395-9. - URL.: https://znanium.com/catalog/product/1012431 (nata
obpaweHns: 30.07.2020). - TEKCT : INEKTPOHHbIA.
OP (3HaHunym)
2.0emunpayeHko B. N. duauka : y4ebruk / B. . Oemnoyerko, V. B. emuayeHko. - 6-e naa., nepepab. n gon. - Mockea:
NHDPA-M, 2018. - 581 c. - ISBN 978-5-16-010079-1. - URL: https://znanium.com/catalog/product/927200 (nata
obpaieHns: 30.07.2020). - TeKCT : aNEKTPOHHbIN.
OP (3HaHunym)
3.KysHeuos C. N. Kypc consmku ¢ npumepamy peleHmns 3anad. 'dumanka KOHAEHCUPOBAHHOIO COCTOSHMS' @ y4ebHoe
nocobue / C. . KyaHeuos, H. A. TuMyeHko. - ToMck: HaumoHanbHbIl uccnenoBaTenbCckuini ToOMCKuiA NOANTEXHUYECKNIA
yHuBepcuteT, 2011. - 47 c. - URL: https://znanium.com/catalog/product/417650 (nata obpaiieHusi: 30.07.2020). - TekcrT :
3NIEKTPOHHBbI.
OP (3HaHunym)
4.KaHH K. B. Kypc obuieit gousnkm : yuebHoe nocobue / K. B. KanH. - Mocksa: KYPC: HULL MIH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpawenus: 30.07.2020). - TekcT :
9NEKTPOHHbIA. OP (3HaHnym)

JononHutenbHasa nuteparypa:

1.Bpy6nesckas I". B. duanka. Mpaktukym : yuebHoe nocobue / . B. Bpybnesckas, V. A. loH4apeHko, A. B. UnbrowoHok.
- Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - URL: https://znanium.com/catalog/product/252334
(nata obpaweHuns: 30.07.2020). - TEKCT : 9NEKTPOHHBIA.

OP (3HaHunym)

2.0pabosuy K. H. dusmka / K. H. Opabosuy, B. A. Makapos. - Mocksa: duamatnnt, 2010. - 539 c. - ISBN
978-5-9221-0652-8. - URL.: https://e.lanbook.com/book/2140 (naTta obpalieHms: 30.07.2020). - TEKCT : aNEKTPOHHbIN DP
(NaHb)

3.MnbtowoHok A. B. dusuka : yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, . A. NoHuapeHko. - Mocksa :
NH®DPA-M, 2013. - 600 c. - (Boiclwee obpazosaHue). - ISBN 978-5-16-006556-4. - URL:
https://znanium.com/catalog/product/397226 (aata obpaiueHus: 30.07.2020). - TeKCT : 3NEKTPOHHbIA.

OP (BHaHunym)

4.BagouH [. B. ®dunauka y4eb. nocobue ons ctyn. nHxeHepHbix cneu./ . B. BaduH. - 2-e nag., gon.. - KasaHb : 13a-8o
MOwH PT, 2010. - Y. I. - 316 c. : un. - Bubnwmorp.: ¢. 300. - ISBN 978-5-4233-0033-5. - TekcT: HENOCPEACTBEHHbIA. 95
3K3.

5.BacpuH . B. ®usumka : yuebHoe nocobue : [B 2 yactsx] / O. b. BacdowmH. - 2-e n3n., gon. - Kasaxb : M3n-s0 MOuvH PT,
2011.-4. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNMpeaM. ykas.: c. 445-459. - MNpwun.: c. 432-444. - Pex. MO. - B nep. -
ISBN 978-5-4233-0032-6. - TekcT: HenocpeacTBeHHbIA. 100 ak3

6.CaBenbes W. B. Kypc obwein cgouankm =A Course in general pfysics : B 3-x Tomax / U. B. Casenbes. - 11-e u3a., ctep. -
CaHkT-lMeTepbypr : laHb, 2011. - T. 1 : MexaHwuka. MonekynsipHasi consmka. - 432 c. : un. - (Y4ebHWKU Onsi By30B.
CneumnanbHag nutepartypa). - pudg HMC. - B nep. - ISBN 978-5-8114-0630-2. - TekCT: HenocpeacTBeHHbIN. 98 ak3.

7.Caeenbes N.B. Kypc obuweit domauku : yuebHuk ons By3os : B 3 1. / V.B. Casenbes. - 10-e n3na., crep. -
CaHkT-lMetepbypr : laHb, 2008. - T. 2 : SnekTprM4ecTBO U MarHeTnaMm. BonHbl. OnTtuka. - 496 c. : un. - (Y4ebHukun ans
By30B. CneumanbHasa nutepatypa). - [lpeam. ykas.: c. 492-496. - on HMC. - B nep. - ISBN 978-5-8114-0631-9. - ISBN
978-5-8114-0629-6. - TekcT: HenocpeacTBeHHbIN. 30 3K3.
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8.Casenbes W. B. Kypc obuein ¢ouankm : yuebHuk ans By3os : B 3 7./ M. B. CaBenbes. - 9-e nsf., crep. -
CaHkT-lMeTepbypr : JlaHb, 2008. - T. 3 : KBaHTOBas onTtrka. AToMHas ¢uanka. dPusmka tBeproro Tena. dusmka
aTOMHOro sapa 1 aneMeHTapHbIx YacTuu. - 320 c. : un. - (Y4ebHmkmn ans sy3os. CrneunanbHas nutepatypa). - Mpeam.
ykaa.: c. 314-317. - T'pncp HMC. - B nep. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. - TekcT:
HernocpencTBeHHbIN. 97 9Ka.

9.Tpodpmmosa T.U. Kypc cpnauku : y4ebHoe nocobue asist MHXEHEePHO-TEXHUYECKMX crieumansHocTen By3os / T.U.
Tpodoumosa. - 10-e usga., nepepab. u pon. - EkatepuHbypr : ATI, 2016. - 560 c. : un. - (Bbiclwee npogoeccroHansHoe
obpaszosaHue). - Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT: HenocpeacTBeHHbIA. 35 3Ka.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.15 ®usuka

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

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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