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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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AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 13 24. Bl YHH
rlorlyfos

AR 5 AN LM O



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

peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun 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:

- TEOPETNYECKMNE OCHOBbI, 3aKOHbI 1 MOLENV (PU3MKK, NO3BONSAOWNE pewarb 3a4a4v NpogpecCcnoHanbHON
neAaATeNlbHOCTN Ha OCHOBE UCMNOJIb30BAHNA TEOPETUHEeCKNX N NPaAKTUYECKNX OCHOB €CTECTBEHHbIX N TEXHUYECKNX Hayk,
B TOM 4Yucne, pyHoaMeHTanbHbIX pa3nenos PUanKn - MEXaHUKU, TEPMOANHAMUKN, SNEKTPOANHAMUKN, ONTUKK,

KBAHTOBOW CPM3MKK, @ TAKXXe MaTteMaTn4eckoro annapara.

JonxeH ymeTb:

- pewaTtb 3anad HpO(beCCMOHaﬂbHOIZ 0eAaTenbHOCTN Ha OCHOBE UCMNONb30BaAHUA TEOPEeTUYEeCKNX U NPaKTUYEeCKnX
OCHOB €CTEeCTBEHHbIX N TEXHNYECKUX HayK, B TOM 4Ynucne CpI/ISMKI/I, ¢ obsazarenbHbIM UCMONb30BaHNEM MATEMaTUYECKOro

annapara,

JlonxeH BnageTb:

- METOLAMI 3KCMEPUMEHTANbHOMO UCCNEe0BaHUS B (OU3UKE AN PelleHns 3a4a4 NpoeCcCUoHanbHOM AeSTENbBHOCTH
Ha OCHOBE UCMO/b30BaHNS TEOPETUYECKMX U MPAKTUHECKUX OCHOB ECTECTBEHHbIX 1 TEXHUYECKMX HayK, B TOM Yyucne

uaunkn, ¢ 06s3aTenbHbIM MCMONb30BAHMEM MATEMaTNYECKOro annapara.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLMUMAUHBI B MPOECCUOHANBHOM AEATENBHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.15 OucumnanHbl (Mogynmn)" OCHOBHOM NPOMPECCMOHanbHoM
obpasosatenbHoi nporpammel 08.03.01 "CTponTtenbcTBo (IpoMbIWIeHHOE U FpaX daHCKOe CTPOMTENbCTBO)" U OTHOCUTCS

K 06513aTeNbHbIM ancunninnHam.
OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO

paboTy obyualomxcs

Obwas TpynoeMKoCTb AUcUMNAnHbl cocTasnseT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTakTHas paboTa - 48 yaca(oB), B TOM 4ucne nekuun - 16 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 299 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUNANHBI: 3a4eT B 3 CEMECTPE; 9K3aMeH

B 4 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha

HUX KOoin4yecTBa akageMnyeckmx 4acoe U BuaoB yl-|e6|-|b|x 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl N0 AUCLMNNIUHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,
Paspenbl aucunnivHbl / UX TPYAOEMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTnueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dusnyeckre oCHOBHI BAEKTPOHHBLI i
Crpaxuua Il VHHBEPCHTET

d mr 24.
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MexaHukn. MexaHundeckme konebaHusi u BOMHbI.
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Mporpamma gucumnnnuHbl "®usmka”; 08.03.01 "CtpoutenscTeo”.

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 3 4 2 2 48
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 3 4 4 4 50
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble konebaHus u 4 1 4 4 50
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 4 2 2 2 50
Tema 6. OcHOBbI KBAHTOBOM
6.|MexaHunkn. dun3rka atoma n aToOMHOro 4 1 2 2 51
aapa.
NToro 16 16 16 299

4.2 CopepxaHue auCUUMNINHLI (MOBYNSA)
Tema 1. duaunyeckue ocHoBbl MexaHUKU. MexaHnyeckme KonebaHms v BOMHbI.
OcCHOBbI KUHEMATWKM

KuHemaTtuka noctynatenbHOro ABUXEHUS (MaTepranbHas Touka, cuctema oTcuéta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelleHne; TaHreHLmanbHoe, HopMasibHOE U NMofHoe yckopeHus). KnHematrka BpalwaTtenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBS3b MEXAY YrNI0BOM 1 NMHEAHOW CKOPOCTSIMU, paBHOMEPEMEHHOE BpalleHne
mMaTtepuanbHOM TO4KN).

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
Ctpannua 5 na 24. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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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.

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. Hanpsxé&HHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
LUmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcartop. [1poBO4HUKN.

aﬂeKTpI/I‘-IeCKOG none B BelecTee

MonspHbie 1 HeNonspHbIe AN3NEKTPUKK, MX nonapuaauus. NMonapunsosaHHoOCTb. Teopema [Taycca ong guanekTpuka.
ONEeKTPOEMKOCTb. DHEPrns SNEKTPUYECKOro nons.

MoCTOAHHbLINA 3NEKTPUYECKUIA TOK

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrOo U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOM 1 auddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B BaKyyme.

MarHuTHOe none B Bakyyme

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbIn MomeHT. 3akoH Buo-Casapa-Jlannaca. Lnpkynsauus sektopa .
Cuna JlopeHua. [1BnxeHue 3apsna B MarHUTHOM none. MarHutHelid noTok. Teopema Maycca. Pabota marHutHoro nons.
OnekTpomarHuTHas nHaykums. Npaswno NleHua. 3akoH Papanes. MHoyktmeHoCcTb. CaMoMHAayKUnS.

MarHuTHoe none B BelLeCcTBe.

MarHeTtukn. HanpsixeHHOCTb MarHMTHOro nons. Linpkynauus sektopa
MNMpupona marHeTnama. PeppomMarHeTuKn. SHePrns MarHMTHOro Nons.
OcHOoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cMeweHns. YpasHeHns Makceenna B MHTErpanbHON n guddpbepeHLumansHOn
doopmax, nx nu3nyeckmim CMbICH.

OnekTpoMarHuMTHble KonebaHus

Hesatyxatowwne anektpoMarHutHele konebarus. 3atyxatowme konebaHus. BoiHyX AeHHbIE aneKTpuyeckme konebaHus.
Pe3oHaHc ToKAa.

OneKkTpoMarHUTHble BOMHbI

BonHoBoe ypaBHeHune ons E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BOMH. CBOWCTBA 91EKTPOMarHUTHbBIX
BOSH. Wkana anekTpoMarHUTHbIX BOJH.

Tema 5. BonHoBasi U KBaHTOBasi ONTUKA.

UHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOJMH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepdoepeHuUmnn. MiHTepdoepeHumns ceeTa oT
pasnnYHbIX 0O EKTOB.

Oudppakung ceeta

MpuHumn lMNoireHca-dpexens. Meton 30H ®peHens. dndpakuum 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 oucnepcumn ceeta.

Tennosoe nanyyeHune

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

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

Tema 6. OCHOBbI KBAHTOBOM MeXaHUKU. PU3nka atoMa M aTOMHOrO sigpa.

KETPOHHBH
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OCHOBHbIE MONOXEHNSI KBAHTOBOW MEXAHNKMN

MnoTesa ne-bpoiins. CooTHoweHNe HeonpeanenéHHocTen Mer3eHbepra. BonHoBas oyHKLUS U ee CTaTUCTUHECKMA
cmbicn. Obuwee ypasHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctauMoHapHbIX COCTOSIHWIA. [BUXeHue
cB06OHON YacTuMLbl. HacTuua B 04HOMEPHO NOTEHLMaNbHOM sMe. MpoxoXaAeHre YacTULLbl CKBO3b MOTEHUMANBHbIA
6apbep, TYHHENbHbIN agpdpeKT. [apMOHNYECKMA OCLUMNNATOP B KBAHTOBON MEXaHMKE.

KsaHTOBas Teopud atoma

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

Anpo atoma

XapaktepucTtukn agpa. Jedekt Mmacchl n aHeprus cBa3n agpa. CnvH sapa v ero MarHUTHbIA MOMEHT. SloepHble CUbl.

Mogenu sgpa. PagnoakTneHoe nanyyeHve 1 ero Buabl. 3aKOH paanoakTuBHoro pacnaga. lNpaevna cmewenns. Anbda,
BeTa-pacnaf. [amMmma usnyyeHue v ero cBoicTea. Pe3oHaHCHOe nornoueHne ramma-usnydeHns. ekt Meccbayapa.

Peakunv neneHns n cuHTesa saep.

5. MNepeueHb yue6HO-MeTOAMYECKOrO obecnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSIX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 11 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crneuvaniTerta, nporpammam MarmctTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

Mpasuna BHyTpPeHHEro pacnopsnka eanepanbHOro rocyfapCTBEHHOrO aBTOHOMHOMO 06pa3oBaTeNibHOMO y4peXaeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHbiii yHUBEpCUTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) dpegepanbHoro yHmeepcuteTa

LunctaHumoHHoe obpasoBaHme KDY. duamka. BonHoBas 1 kBaHToBast onTnka. OCHOBbI KBAHTOBOI MexaHukn. dusnka
atoma v TBepgoro Tena. Pusmka aapa n snemeHTapHbix Yyactuu. Astop SOP: WanxynnunHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTtaHumoHHoe obpasoBaHue KPY. dunsmka. YacTb 1. JIeKUMOHHBIM Kypc no gucumnnumHe "®dusmka". Yactb 1.
MexaHwuka. MonekynapHas couauka n tepmoamHammka. Astopbl SOP: lOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

JuncTaHumoHHoe obpasoBaHme KDY. dnsmka. yactb 2. DNeKTpocTaTmka. INeKTpriYeckuii Tok. SnekTpoanHammka.
AsTtopbl O0P: IOHycos H.B., CtpawwnHcknia Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. DOHA OLEeHOYHbIX CpeacTB Mo AucCUUNIuHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL,ecce 0CBOeHUsi o6pa3oBaTe/ibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
Tan
Ota KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNIUHBI
Cemectp 3
TeKyLL M KOHTPOIIb
1. dusnyeckne ocHoBbI MexaHnku. MexaHunyeckmne konebaHus u
NabopaTopHble BOJIHbI.
1 Or1K-1
paboTbl 2. MonekynsipHas ousnkm n TepmoanHamuka.
3. OnekTpocTaTmka 1 aneKTPUYECKniA TOK.
1. ®dusnyeckme oCHOBbI MexaHVkn. MexaHuyeckne konebaHus un
5 [KoHTponbHas OMK-1 BOJTHbI.
pabota 2. MonekynsipHas oysnkm 1 TepmoanHaMuka.
3. OnekTpocTaTmka 1 aneKTpUYECKuin ToK.
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. duaunyeckme ocHoBbl MexaHukK. MexaHuyeckne konebaHus u
BOJHbI.
TecTnposaHu MK-1
3 |Tectvposanue o 2. MonekynsipHas ovsnkn n TepMognHamuka.
3. SnekTpocTatmka 1 aNeKTPUYECKnn ToK.
3adver OrK-1
CemecTp 4
TeKyLLMI KOHTPO/Ib
4. OnekTpoanHaMmnKa. SNeKTpoMarHMTHble KonebaHns 1 BOMHbI.
1 NabopaTtopHbie OMK-1 5. BonHoBas u kBaHTOBas ONTuKa.
paboTbl 6. OCHOBbI KBAHTOBOW MexaHukn. duanka atomMa 1 aTOMHOro
aapa.
4. OnekTpoanHamuKa. AnekTpoMarHUTHble konebaHns 1 BONHbI.
> KoHTponbHas OMK-1 5. BonHoBasi n kBaHTOBas ONTUKa.
paboTa 6. OCHOBbI KBAHTOBOW MexaHukn. duanka atomMa 1 aTOMHOro
s4pa.
4. OnekTpoanHaMmnKa. dNeKTpoMarHMTHble KonebaHns 1 BOMHbI.
5. BonHoBas u kBaHTOBas onTuKa.
TecTtnposaHu MK-1 =
3 |Tectvposanue O 6. OCHOBbI KBAHTOBOW MexaHukn. duaunka atomMa 1 aTOMHOro
aapa.
Ok 3ameH OrK-1

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns
OTANYHO XopoLuo Y noen. Heyn.
Cemectp 3
TeKywWu it KOHTPONb
Nab6opatopHble |O6opynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MeToabl MICNONb30BaHbl |METOAbl UCMONb30BaHbl [METoAbl YaCTUYHO MEeToAbl UCMOMb30BaHbI 1
npasunbHo. MposiBneHa |B 0CHOBHOM MpPaBWNbHO. MCMNONb30BaHbI HenpasBWibHO.
npesocxoAHas MposiBneHa xopowasi  |npaeunbHo. MposieneHa |MposiBneHa
TeopeTtnyeckas TeopeTmyeckas yoOBfeTBOpUTENbHAS  [HeyLooBNeTBopuTeNnbHas
noaroToBka. rnoaroToBka. TeopeTuyeckas TeopeTtuyeckas
Heobxoanmble HaBblkn  |[HeobxoauMble HaABbIKU  |NOArOTOBKA. noaroToBka.
W YMEHUS NOMHOCTBIO |V YyMEHNs B OCHOBHOM  [HeobxoauMble HaBblk |Heobxoammble HaBbIKy
ocBOeHbl. Pe3ynbTtat  |ocBOeHbl. Peaynbtat |1 yMEHMS YaCTUYHO N YMEHWUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NOMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYeT eé
uensim. uensim. COOTBETCTBYET €é LensM.
uensim.
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiMOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onbluas 4acTb 6onee 4eM HaMoNoOBMHyY. |[MEHEE YeM HaMoNoBUHY.| 2
lMpooemoHCTpUpOBaH  |3agaHuii. MpucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT CepbEésHble owmnbKu. HeyLnO0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBI  (MaTepuanom.
NpPeBOCXOAHbIE MpooeMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CnocobHOCTM XOPOLWMIA YPOBEHD mMaTepuanom. HeLoCTaToYHbIE
NPUMEHATb 3HAaHWA U |BnageHus matepuanoM. (MposiBneHbl HU3KMe CrnocobHoCTM
YMEHMSI K BbiNoniHeHuo |MposiBneHbl cpegHne  [cnocobHocTm MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWIO |KOHKPETHbIX 3a4aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a0aHWI.
TecTtupoBaHue |86% npaBunbHbIX Ot 71% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNbHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 3

3auteHo

He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
CemecTp 4
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensM.
KoHTponbHas |[pasBunbHO BbINOMHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKy. HeyLoO0BNETBOPUTENBHBIN
BNafeHNs Matepuaniom. |He3HauYMTeNbHbIE MpooeMoHCTpMpoOBaH  ypoBeHb BnaneHus
MposiBneHsbl owun6Ku. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCXOAHbIE [MpooEMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPVMEHATb 3HaHWA 1 |BnageHus matepuanoM. [posiBneHbl HU3KMe crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTm NMPVUMEHSATD 3HAHUS 1
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a0aHWI.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 3

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 2, 3

NabopaTtopHble 3aHATUS

Na6opatopHas pabota €1. ObpaboTka pe3ynbTaToB U3MEPEHUA (OUINYECKNX BENTUYUH.

NabopatopHas pabota €2. OnpeneneHme yCKOPEHUst CUsbl TAXECTW Npu cBOBOAHOM nafeHun Tena.
NabopatopHas paboTa €4. N3ydeHne konebaHwin MaTeMaTM4eckoro 1 oman4eckoro MasiTHUKOB

NabopatopHas paboTa €5. M3ydeHne BpawatensHOro OBUXEHNUS Ha KpecToobpasHoMm MasiTHuke Obepbeka.
NabopatopHas paboTa €6.0npeneneHne OTHOWEHUS TENNOEMKOCTEN rada MetogoM KnemaHa-Ilesopma.
NabopatopHas paboTa €7. OnpenenexHne BA3KOCTH XnakocTn metonom CTokca.

NabopatopHas paboTa €8. N3y4eHne paboTbl 31eKTPOHHOro ocuuaorpadga.

NabopatopHas paboTa €9. N3yyeHune razoBoro paspsaa v reHepauns penakcaunoHHbIX KonebaHuii.
Na6opatopHas pabota € 10. M3yyeHne 3aBUCUMOCTM CONPOTUBAEHUS METaNNoB 0T TeMMepatypbl.

2. KoHTponbHas paborta

Tembl 1,2, 3

1. K HATK nogBeweH rpy3 maccom 1 kr. HanTtn HaTsSXeHne HUTW, eCnm HATb C FPYy30M OMyCcKaTb C yCKOpeHneM 5 m/c.
2. YeMy paBeH MOMEHT UHepLUUn CTePXHS Maccol 10 Kr 1 anvHoi 3Mm, Bpawarowerocs OTHOCUTENbHO OCH,
nepneH4nKynspHON CTEPXHIO 1 PACMONOXEHHOW HA PAcCTOSHUM 2 M OT OOHOMO U3 KOHLOB CTEPXHA? CTepXeHb
pacnonoxXxeH ropusoHTasbHo.

3. MaxoBuk B BUAE OMCKa Ha4YMHaeT BpalaTbes € yrnosbiM yckopeHmeM 0,5 pan/c2u yepes 20 ¢ ero KnHeTnyeckas
aHeprusi ctaHoBuTcst paeHoi 500 L. Kakoi MOMEHT uMmnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana
OBUXeHNA?

4.Benocvnennct OBMXeTcs o ckopocTbio 10 M/c. Ero 06roHsieT MOTOLMKANCT, ABUXYIUMIACS CO CKOPOCTbO 54 KM/Y.
KakoBa ckopoCTb MOTOLMKAUCTA OTHOCUTENBbHO Benocuneancra?
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5. lBe matepuranbHbie TOYKM OBUXYTCS CO CKOPOCTAMU V1 = = 4 M/C 1 v2 = 3 M/C, HaNpaBneHHbIMW NO4 MPSMbIM YTIOM
apyr k gpyry. C Kakoi CKOpOCTbIO yOansaioTCs MatepuanbHble TO4KM apyr oT apyra? 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;n)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpun Tena BpolueHbl Tak: nepeoe ? BHWU3 63 HayanbHOW CKOPOCTU, BTOPOE ? BHWU3 C HaYallbHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsXXecTu. YTo MOXHO ckasaTtb 06 YCKOPEHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yunTbIBaThb.

8.M3 oKkHa Xene3HoJopPOXHOro BaroHa cB0604HO naaaeT Teno. byoyTt nv paBHbl Mexay coboit BpeMeHa nafneHus Tena,
BblYMCNEHHbIE 011 CNyYaeB: a) BaroH HeMmoABUXEH, 6) BaroH ABUXETCS C MOCTOSIHHOM CKOPOCTbIO V, B) BaroH ABUXETCS C
MOCTOSIHHBIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT Teno B KOHLE NePBO MUHYTLI CBOOOAHOMO nafeHna? ConpoTnBneHNeM Bo3ayxa
npeHebpeyb. YckopeHue cBob0AHOMO NaaeHWs paBHo g.

10. Mo Kak1MM yrnom K ropuM3oHTY cnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbiCoTa NoAbeMa paBHsnach Vs
nanbHoctu ero noneta? ConpoTMBNEHMEM BO3ayxa NpeHebpeyb

3. TectupoBaHue

Tembl 1, 2, 3

1. [NonoxeHne matepuanbHON TOYKM B AEKAPTOBbIX KOOPANHATAX 3a4aH0 YPaBHEHUEM I = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHue 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. MaTepmaanaﬂ TO4YKa OABMXETCSA NO OKPYXHOCTU paanyca

R= 800 cm c BospacTatoule ckopocTbio V= 2t M/c MNonHoe

YCKOPEHME TOYKM Yepesd 72 CeKyHAbl OT Ha4yana ABUXEHUS YUCNIEHHO paBHO
BAPNAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2

4) 2,83 mM/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpalLasaCh C YrnoBO CKOPOCTbIO W = 4 paf/C N0 OKPY>XHOCTW paguyca 5cm nmeert yrnosoe
yCKopeHue?..

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

4. Imnynbc Tena maccoi 50. Kr, neTswero co CKOpocTbio

.. 720 M/MVH YUCNEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540kr 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 MO OKPYXHOCTU paanyca R= 16 cM ¢ Bo3pacTaloLlent CKOPOCTbio
V= 2t M/c HopmanbHas coctasnsiowas cunbl eACTBYIOWEN Ha TeNno Yepes 3..CeKyHObl OT Hayana ABUXEHUS YUCNIEHHO
paBHa?

BAPNAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H

4) 800H 5) 1600H

6. Ecnu koadbdpomumeHT TpeHns p=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NNockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET CMNa TPEHNS paBHas NPUMEPHO?.

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

7. KoopaunHatbl LeHTpa Macc CUCTEMBI

yactumu ¢ maccamm mi1 = 3 kr m2 = 6 kr,

N306paxeHHO Ha PUCYHKE PaBHbI

BAPVAHTbI OTBETOB: 1) 3 2)4

3)54)65)2,676) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS Ha Pa3HO BbicOTe OT NOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnn noTeHumanbHas sHeprus Tena Ha BbiIcoTe 5 MeTpoB

oT 3emnu pasHa 60X, TO BENNYMHA CUNbI TAXECTU, OeN-CTBYIOWER Ha Teno pasHa?
BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpaLwaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHUX CUT paBeH
ymcneHHo 2 HM ,To yrnoBoe yCKOpeHne Bana paBHO?.
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BAPUNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2
4) 80p/c2 5) 100 p/c2

11. [1Ba MmaneHbkumx wapa maccamm mi = 5 ru m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTEPXHE ONNHOM 40 cMm.
MoMeHT uHepumn cnctembl oTHocutenbHo ocm OO' paBeH?
BAPVAHTbI OTBETOB: 1)36x10-4 krmM2 2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblt umnuHap maccor 10 kr n paguycom ?5cm katnTtcst 63 NpocKanb3blBaHWs N0 FOPU3OHTANBHON NOBEPXHOCTU
€O cKOpOCTbio 72 M/c. OTHOWEHNE ero KNHETUYECKON SHEPrn

NocTynaTenbHOro ABUXEHUS LEHTPa MacC K KNHETUYECKON SHEPrM BpaLLEHUS PaBHO?.

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

13. Ecnun yactuua maccoit 100 r konebneTcst No 3aKoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopauHaTa yacTuubl ), TO BEMYUHA aMNANTYAbl YCKOPEHUS YacTuLbl paBHa?
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 pricyHke Bblle nNpeacTasneH rpadouk 3atyxarowmx konebdaHuii. MNepuog konebaHnii paseH?
BAPUVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnn koopauHata YacTtuubl Maccon 200r co BpeMeHeM naMeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), To
D0oBPOTHOCTbL cUCTeMbl 6nmn3ka K?.

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

16. Ecnm Teno maccoi 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS pexXuMe Mo 3aKoHy Xx=2cos(30t+n/4); (M) To
yacTtoTa KonebaHuit cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 3) 30 p/c

4)3,18Tu5)4,78 Ty

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

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 3) 1637 m/c

4) 1575 m/c 5) 1435 m/c

18. Ha pucyHke npefncTtasneHa B (oMKCUPOBaHHbIE MOMEHT BPEMEHW 3aBNUCUMOCTb CMELWEHUS YacTuL, cpenbl §(CM) OT
koopauHat X(m).

Ecnu yactota konebaHuii pasHa 100 My, To ¢pazoBasi CKOPOCTb BOMHbI 6m3ka K?.

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 3)200 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

BAPUAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 M-1

4) 1 m-15) 0,5 m-1

20. doTOHHAas pakeTa OBUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTbIO YncnieHHo paBHoi 0.5C . Xoa BpeMeHU B pakeTe ¢
TOYKU 3peHUst 3eMHOro Habnopatens samennntcs B .. pas? (C -cKopocTb cBeTa)
BAPWAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONEN, TO MONSPHAs Macca BelecTsa pasHa?

BAPNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr

4) 23x10-3kr 5) 28x10-3kr

22. Monb3ysicb NpeacTaBeHHbIMU B MPUNOXEHNW doparMeHTamMm Tabnmusl MeHgeneesa onpenennts Maccy atoma
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10-26kr

3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1ns 1.2 Monew naeanbHOro rasa cornacHo rpaduvky, npeacrasneHHOMY Ha pUCYHKe, NPsMOn €3. COOTBETCTBYET
haBneHune.

BAPVAHTbI OTBETOB:

1) 16,62x105 Na 2) 12,46x105 MNa 3) 9,35x105 INa 4) 6,23x105 lMa 5) 8,31x105 lNa

24. Mpu HopManbHbIX ycnoBusix ?3 monst O2 3aHMMaOT 06BEM PABHBIA?..

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n
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4) 67,2n 5) 89,6n

25. NlameHeHmne Temnepatypbl Ha 50K rasa renms maccor 24r n3aMeHSIeT ero BHYTPEHHIOKO SHEPruio Ha... (ra3 cumtatb
naeanbHbIM)

BAPNAHTbI OTBETOB:1) 24,93 Ix 2) 2077,5 I1x
3)12 46,5 x 4)1038,75 [x 5) 623,25 Ox

26. Ecnn 2 mons CO2 paclmpsitoTes B 2,7 pasa npu nocTtosiHHoi Temnepatype T=?300 K, To paboTta pacwupeHus rasa
pasHa..

BAPNAHTbI OTBETOB: 1)2493 Ix 2)3324 Ix 3)4986 Ix
4)7479 Ix 5) 9972 Nx

27. Ecnn monspHas TennoemkocTb aszota pasHa 20.775 Ix/monbK, T0 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. Ecnu cpenHsasa kBagpaTnyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, TO aT10T ras?..
BAPUNAHTbI OTBETOB: 1) Bogopona 2) kucnopog 3) aproH
4) yrnekucnblii ras 5) renui

29. CpenHss onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢pdeKTUBHbIN
Ovametp monekyn cM. [NpunoxeHue).

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

30. Ecnn 8.moneit raza paclwmpsitorcs usotepmudeckmn ot obvema V1 = 2 n o obbema V2 = 5.4 i, To NpUPOCT SHTpONMU
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ix/K 2) 49,86 Ox/K

3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

3aver

Bonpochl k 3a4eTy:

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

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YyrNOBOM CKOPOCTK. YINOBOE YCKOPEHUE.

3. dunHammka matepuranbHOi To4kn. 3akoHbl HbloToHa.

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

5. PaboTa B MexaHuike.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNS TBEPLOro Tena.

8. MoMeHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepuun. KnHetnyeckas sHeprus spallarolerocs rena.

9. 3akoHbI cOXpaHeHns (MMMNynbca, S3HEPrMN, MOMEHTa UMMYNbCa).

10. OnemeHThbl cneunanbHon Teopun OTHOCUTENbHOCTU. MocTynatel SiHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMNCTCKOW AMHAMMWKM.
12. B3aMmMocBs3b Macchbl 1 SHEPrnv B PENSITUBUCTCKO MEXaHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKON Teopun (BbIBOA).

14. Yncno cTeneHeit cBoboabl Moneky/. 3aKOH PaBHOMEPHOro pacrnpeaeneHns 3Heprm Mo Yucnam cteneHen csoboabl
MOneKy.

15. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHve Makcsenna).
16. Pacnpenenenne BonbumaHa. BapomeTtpudeckas dopmyna.
17. BHyTpeHHss aHeprus. TennoTta u pabota B TEPMOANHAMUKE.

18. MepBoe Ha4Yano TepMoANHaMUKIN 1 ero NPUMeHeHne K pasHbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKUIA,
n3o06apHbIli, anmabatHbli).

19. OdphekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

20. SlBneHust nepeHoca (onddpysus, TeENNONPOBOLHOCTb, BHYTPEHHEE TPeHWe). Y paBHEHUS.

21. Kpyrosble npouecchl. K.IN. 1. Tennosow n xonogunbHon MawwuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBoA).
22. OHTponus. CeoncTea aHTponun. Bropoe Havano TepMoanHammkin. CTaTMCTUYECKUA CMbICT BTOPOro Havana

TEPMOLAMHAMUKMN.

23. OnekTpuyeckoe none B Bakyyme. 3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb u noTeHuman
anekTpocTaTmyeckoro nons. MpuHUmMn cynepnosunummn nonei.

24. OnekTpunyecknin gunonb. Pacyet nons gunons.

25. Teopema Octporpanckoro-laycca n ee npUMeHEHME K BbIYUCIEHNIO HANPSAXEHHOCTW NONS OT pasHbIX TEN.

am PAEKTPOHHBH
Crpanmua 13 us 24. Bl YVHUBEPCHTET
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26. OnekTpnYeckKoe none B AuanekTprkax. MonspHblie n HenonsipHble Monekynbl. Junosnb BO BHEWHEM OOHOPOLAHOM
3NEKTPMNYECKOM MONE.

27. MNongapusaumsa onanekTpuKoB: OPUEHTaUMOHHAs 1 gedpopmaumnoHHas. BekTop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOWN MNIOTHOCTBIO CBA3AHHbIX 3apS40B 1 BEKTOPOM MONspu3auunn.

28. HanpsixxeHHOCTb nons B onanekTpuke. Teopema Maycca ons nons B GUIANEKTPUKE.

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. TpyOHOCTU KNaccmnyeckonm Teopun NpoBoaVMOCTL.

CemecTp 4

TeKyLwUin KOHTPONb

1. JTabopaTtopHble paboTbi

Tembl 4,5, 6

Na6opatopHble 3anaHus

NabopatopHas paboTa €1. ViamepeHne yaenbHoro 3apsifa anekTpoHa

NabopaTopHas paboTa €2. /13y4eHne pacnpeneneHns MarHuTHOro nons BLONb OCU CONeHoMAa.

NabopatopHas paboTa €3. OnpeneneHne ropuaoHTaNbHON COCTaBNSIOWER MarHUTHOM MHAYKUMM MAarHUTHOrO Mons
3emnu.

NabopatopHas paboTa €4. /3yyeHne siBNeHUs MHTEpdEPEHLNN.

NabopatopHas paboTa €5. N3ydeHne andgopakuum ceeta.

NabopatopHas paboTa €6. /3y4eHne 3aKOHOB TEMNOBOIO U3/y4YeHUs!

NabopartopHas pabota €7. O3HakoMneHne ¢ paboToii ra3oBoro nasepa.

NabopatopHas paboTa €8. CnekTp atoma Bogoposa

NabopatopHas paboTta €9. SkcneprMeHTansHoe NoATBEpXAeHNe noctynatos bopa. OnbiT ®parka u Mepua.

2. KoHTponbHas pabora

Tembl 4, 5, 6

1. [1Ba napannenbHbIX CBETOBbIX My4Ka, OTCTOAWMX APYr OT Apyra Ha paccTtosiHum d=5 cM, nanatoT Ha KBapueBYIO NpU3My
(n=1,49) c npenomnsiowmm yrnom 250. Paccuntarb onTuyeckyto pasHocTb xoga A aTuX Ny4koB Ha BbiIXxo4e u3
npuambl.(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 MOHOXPOMAaTMYEeCKOro CBeTa, ecnu wupuHa b nonoc
UHTepepeHLMn Ha akpaHe pasHa 1,5 MM.(0,5 MkMm)

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

4. Bblumncnutb pagmyc r5 naTon 3oHb PpeHens ans naockoro BOMHOBOro opoHTta (A=0,5 MKM), ecnv nocTpoeHne
nenaeTcst 4fis TO4KM HabnoaeHus, HaxoasiWencs Ha PaccTosiHAM b=1 M OT PpOHTA BOSHEI (B MM).1,58

5. Ha wenb wnpwuHoii a=0,05 MM nagaeTt HopmanbHO MOHOXpoMmaTundeckumin ceet (A=0,6 Mkm). Onpenenutb yron ¢ Mexay
nepBOHayYasbHbIM HaNpPaBneHNEM Nyyka cBeTa U HanpaeneHNEM Ha HETBEPTYIO TEMHYIO AMPaKLMOHHY0 nonocy.2045
6. CKONbKO WTPUXOB HA KaXAblii MUIMMETP COLEPXMUT AMPaKLMOHHAS peleTka, ecnv npu HabnoaeHun B
MOHOXpoMaTtuyeckom ceete (A=0,6 MKM) MakC/MyM NATOro NOpsaKa OTKMOHEH Ha yron ¢p=1877103

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

8. Yron mexay rnasHbIMK NMNOCKOCTAMU nonapusaTtopa v aHanusatopa paseH 307. Paccuutatb nameHeHme
WHTEHCVBHOCTW NPOLIEeAEero Yepes HUX CBEeTa, eCNW Yron Mexay rnaBHbIMU NIOCKOCTAMM paBeH 457.

9. MNotok aHeprun e, n3ny4aemblii N3 CMOTPOBOrO OKOLIKA NNaBuibHOM neyun, paseH 34 Bt. Onpenenutb Temnepartypy T
neyn, ecnun nnowanb oteepcTnsa S=6 cm2. 1000K

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

0,8.

3. TectupoBaHue

Tembl 4, 5, 6

1.Y nnockow anekTpoMarH1THOM BOMHbI, YaCTb KOTOPOW n306paxeHa Ha puC., ANMHA BONHbI PaBHa (B MKM):

BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraeneHa MrHOBEHHast ooTorpadoms aneKkTpu4eckon CoCTaBnSoWen 9neKTpoMarHuTHOM BOSHbI,
nepexogsuwen ns cpedpl 1 B cpeny 2 nepneHankynapHo rpaHuue pasgena AB. Ecnu cpepa 1-Bakyym, TO CKOPOCTb CBETa
B cpefe 2 paBHa (*108)m/c?

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

am PAEKTPOHHBH
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3. OnTtnyeckas onvHa nyTy B Npo3payHoi nnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nyyeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnm nysun garoT MuHumMyM ¢ m=0 ons ceeta
O/TMHOW BOMHbI (B MKM):

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

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHel MOHOXPOMaTNYeCKoro ceeta paeHa /2 ( AnvHa BonHbl). [pn aTom
pa3HoCTb ¢pas konebaHuii paBHa...

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

6. ndpakumoHHas peweTka ¢ NOCTOSAHHOM d= 5 MKM Ons cBeTa C O/IMHOW BOMHbI A= 0,6 MKM faeT AMgPakuNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

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

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

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

8. Ha pucyHke npenctaeneHa cxema pasbueHns BONMHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnnTy bl KonebaHwi,
Bo36yxaaembix B Touke P 1-14, 2-i1, 3-i 1 T. 4. 30HaMu, o6o3Hayumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTupytoLero
konebaHus B To4ke P onpenensietcs BolpaxeHuem?

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

9. HeobblKHOBEHHBIN Nlyd pacnpocTpaHsaeTcst BAOMAb IMHWUU C HOMEPOM:

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

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

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

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

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

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

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

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

14. Katon BakyyMHOro ¢ooToanemMeHTa OCBeLaeTCs CBETOM C 9Heprmei keaHTos 8 aB. Ecnv ¢poToTOK Npekpaliaercs npu
nomadve Ha poTONEMEHT 3anupatolwero HanpsixxeHns 4 B, To paboTa BbiIxo4a 3NeKTPOHOB M3 katoaa pasHa(aB):
BAPNAHTbLI OTBETOB: -: 8 -:112 -:14 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cm2 3a 120 cekyHn ucnyckaetcs aHeprua 1 kX, 10 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

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

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

17. Ha pucyHke nokasaHa KpuBas 3aBUCUMOCTM CMEKTPANbHOW NMIOTHOCTY SHEPreTUHECKON CBETMMOCTY aBCOMOTHO
4yepHoro Tena oT AnuHbl BoNHbI Npy T=6000K. Ecnn Temnepatypy Tena ysenuyiuntb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLLAS MAKCUMyMy U3My4eHnst aBCONOTHO YEPHOro Tena, ?

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

18. B atome Bogopoaa 13 npeacTaB/ieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaitMaHa cOOTBETCTBYET NEPEX0n C HOMEPOM?

BAPVMAHTbI OTBETOB: -:5-:1-:14-:3-:2

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro ra3a umeeT Bug (CM puc).
MepBbIli NoTEHUManN BO36yxaeHns rasa (8 aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHoLWeHMe anst PoTOHa Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULaMU, UMMYSbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei AfMHON BOMHbI obnafatoT?

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

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

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

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

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HensBeCTHbIVi paanoakTUBHbIN
XMMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs nNo cxeme: .Sl apo 3TOro aneMeHTa CoaepXMmT...

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

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

KETPOHHBH
B_EPCHTET
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9K3ameH

Bonpochbl k ak3ameny:

. MarHnTHoe none B Bakyyme. 3akoH Bbuo-Casapa-/lannaca.

. 3akoH Amnepa. [elicTBMe MarHMTHOrO NONS Ha ABUXYLWMACS 3apsa.

. 3aKOH MOMHOro ToKa A5 MarHUTHOro Nons B BaKyyme.

. MarHuTHOe none coneHonga n Topomaa.

. PaboTa no nepemelleHno NpoBOAHUKA 1 KOHTYpPA C TOKOM B MarHUTHOM rone.
. MarHuTHOe none B BewwecTBe. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.
. [na- v napa- marHetnam. HamarHnyeHHocTb. MarHuTHoe none B BelWecTBe.
. 3aKOH MOMHOro ToKa A4N5 MarHWTHOrO NONS B BELECTBE.

. deppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

10. SnekTpoMarHnTHas nHaykuus. Onbitel @apanes. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHms.

13. YpaBHeHune Makceenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Buaobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOMHbl. XapakTepuCcTUKn. SHeprus.

16. VIHTepdepeHumns ceeTa. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOB/E UHTEPEPEHLIMOHHOIO MakCnuMyma 1
MUHUMYMA.

17. IHTepdpepeHums cBeTa. PacyeT nHTepdpepeHLMOHHON KapTrHbI OT ABYX MCTOYHMKOB. VIHTepdgoepeHums ceeTa B
TOHKMX MNEHKaXx.

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

19. Oudppakuuns ®peHens Ha Kpyrnom oteepctun. dudopakums PpeHens Ha KpyrnoMm gucke.
20. Oudbpakuns dpayHroepa Ha ONPpakUMOHHON peleTke.

21. Ondppakumsa Ha npocTpaHcTBeHHOW peweTke. Popmyna Bynbba- bparra.

22. Nonapusauns ceeta. 3akoH Mantoca. 3akoH Bpioctepa.

23. llncnepcus ceeTta. DNeKTPOHHAaa Teopms Ancnepcumn ceeta.

24. [1soiiHoe nyyenpenomieHue. VIckycCTBeHHas ontuyeckas aHM3oTponums.

25. Tennosoe n3nyyeHne un ero xapaktepuctnkn. 3akoH Kupxrogpa. 3akoH CredaHa-bonbumana. 3akoH cMmelweHns
Buha.

26. 'mnoTesa NnaHka. ®opmyna Mnaxka.

27. doToachdpekT. 3akoHbl hoToahhekTa.

28. YpaBHeHWe DiiHWTeNHa NS BHEIWHEro ooToaddeKTa.
29. OnbiTbl lebenesa. JaeneHune ceeTa.

30. SppekT KomnToHa.

31. OCHOBHbIe MONOXEeHUst KBaHTOBOW MexaHuku. dopmyna ne bpoiins. CooTHoweHUS HeonpeneneHHocTen. BonHoeas
PYHKLMS 1 ee CTAaTUCTUYECKNA CMbICT.

32. Obuee ypaBHeHue LUpennHrepa. YpasHeHue LWpennHrepa ons craumoHapHbIX COCTOSIHUIA.
33. CeobogHas yacTmua. Yactiua B 04HOMEPHON NPSIMOYronbHOW " NOTeHUManbHon sme".

34. MNpoxoxaeHne YacTuLbl CKBO3b NOTEHLMaNbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.

35. KBaHTOBbI rapMOHNYECKUIA OCLUNNATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl Bopa.

37. ATom Bogopona. KsaHToBble ymcna.

38. CnekTpbl aTOMOB 1 MONEKYII.

O©oo~NoOOOThhWN =

6.4 MeToaunyeckue matepuanbi, onpeaensioLLme npoLuenypbl OLLleHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peATUHIOBAS CUCTEMA OLIEHKW 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpMTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

KETPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 3

TeKyLLUiA KOHTPONb

NabopaTopHble |B ayanTopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatowmecs
pabothl NPOBOAAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonornii. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWE NpeaMeTHON obnacTu.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 10
BbIMNOJIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasarento. OueHnBarTcs
BnageHve matepuasnom no Teme paboTbl, aHanUTU4eckme cnocobHoCTW, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

TecTuposaHue |TecTupoBaHue NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KoMMbloTepHbIX cpeacTs. Obyyatowmiicst nonyyaeT onpenenéHHoe Konm4ecTso 3 10
TECTOBbIX 3a4aHW. Ha BbINONHEHWE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLueHka BbICTaBNseTCs B 3aBUCUMOCTM OT
npoueHTa NPasuibHO BbINOMHEHHbIX 3a4aHWUA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MmateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMiA N PELIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTp 4
TekyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothl NPOBOASAT y4ebHble 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayAMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPOaeHHOro MaTepvana. Pabota 2 10
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

TecTuposaHue |TecTMpoBaHWe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONnM4ecTBo 3 10
TECTOBbIX 3a4aHWi. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBNseTCs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH 9K3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM WMNIN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOE
OCBOEHUE, CI'IOCOﬁHOCTb MPUMEHSITH Hy)KHbIe 3HaHWS, HaBbIKV U YMEHWSI NPy

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

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

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

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOrMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHWn 6ONNOTEYHbIN
(POHL [OMKEH BbITh YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3eMmnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha kKaxaoro obyyaiouerocs 13 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

- PAEKTPOHHBIH
CrpaHvua 17 ns 24. I8 VHHUBEPCHTET
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

CusyxuH [1.B. Obwmii kypc domaukn.MexaHuka 2005. c1p.559 ISBN: 5-9221-0225-7 -
https://www.studmed.ru/sivuhin-dv-obschiy-kurs-fiziki-5-tomov-vse-chasti-novogo-izdaniya_2f7ecbf72c9.html

T.N. Tpocbumosa. Kypc comaukm: yueb. nocobue ans sysos / T.U. Tpochumo- Ba. 11-e u3g., ctep. M.: Miapatenbckuii
ueHTp Akagemus, 2006. 560 c. ISBN 5-7695-2629-7 - https://www.studmed.ru/trofimova-ti-kurs-fiziki_000fd726e5d.html

Tpodpumosa T. N. OcHosbl donaukin. B 5 kH. KH. 4. BonHoBas 1 kBaHToBas ontuka: Yueb. nocobue / T. V. TpocpumoBa.
M.: Bbicw. wk. , 2007. 215 c: nn. ISBN 5-06-005696-1 -
https://www.studmed.ru/view/trofimova-ti-kurs-fiziki_000fd726e5d.html

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

nexkumu B xone NeKUMOHHBIX 3aHSATUI HEOBX0AUMO:

1. Bectu KOHCMeKTUpoBaHue y4ebHoro matepuana.

2. Obpalatb BHMMAHWE Ha KaTeropuu, OPMyNMPOBKM, 3aKOHbI, pacKpblBaoWme CoaepXaHue
PU3NYECKUNX ABNEHWIA U MPOLIECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANbHbBIE A0KA3aTENbCTBA (PUINYECKIX
3aKOHOB.

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

5. XenatenbHo ocTaBnTb B paboyrx KOHCNEKTAX MONs, HA KOTOPbIX Aenatb NOMETKM N3
pPeKkoMeHO0BaHHON NnTepaTyphbl, LONOMHAKLIWME MaTepuan NPoCayWaHHOW NeKuun, a Takxe
nogyepkmBaoLLme 0cobyto BaXXHOCTb TEX UMM UHBIX TEOPETUYECKMX MONOXEHNA.

6.3anasatb NpenoaasaTento YTOYHSWME BOMPOCh! C LENbIo YACHEHNS TEOPETUHECKUX NONOXEHWI,
paspelleHmnsa CNopHbIX CUTYaLWiA.

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHbIX 00pa3oBaTeNbHbIX TEXHONOM M
obyyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

npakTunyeckme | B xooe npakTnyeckux 3aHsTUin HeobxoamMmo:

3aHATUS 1. BHUKHYTb B CMbIC/T 1 MOCTAHOBKY BOMpoca. YCTaHOBUTb BCE NN JaHHble MPUBELEHbI ANS PEeWeHNs
3anayn. Coenatb cxeMaTMyYeCcKunin puCcyHoK.
2. Kaxoyto npakTnyeckyto 3aaady pewnTb BHadane B obuem smae. 9T0 No3BONMT LieieHanpaBneHHo
Ncnonb3oBaTtb PU3NYECKUIA 3aKOH MO TEME pellaeMor 3aaayn.
3. MNpoBecTu YNCNEeHHbIe MaTeMaTMYeckmne pacyeTtbl U 06si3aTeNlbHO NPOBEPUTL PA3MEPHOCTb U
npaBaonoaobHOCTb NOMYYEHHBIX PUINYECKNX BENUNYUH.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT 3a4aHNS NPaKTUYECKMX 3aHSTUI Ha cneaytowwmx nnatgoopmMax u pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoin ayautopum.

CtpaHuua 18 ns 24.
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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. YKasaTb B OTYETE CXEeMy YyCTAHOBKM M pacckasaTtb NMPUHUUN ee AencTeus

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

4. ObpaboTaTb pe3ynbTaTbl UBMEPEHUA CornacHo pabounx hopMyn 1 NPeACcTaBMTb faHHbIE B BUAE

rpacoukos, Tabnuw, (npuseTt

CTBYeTCS UCMONb30BaHUe NporpamMm 06paboTkm aKkcnepmuMeHTanbHbIX namepeHuii Origin, Excell).

Paccuutatb norpewHocTn namepeHui

5. CocTaBnTb BbIBOALI MO UTOraM BbIMONHEHHO paboThl. [poOBECTU CPaBHUTENbHbIA aHanu3 ¢

TEOPETUYECKNMU AaHHBIMU

6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbileyKa3aHHbIM MyHKTaM (NPUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETUYECKME BONPOCHI NO TeMe paboThl.

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

pasmelleHne Ha NnaTopMe 0byUeHNs C NPUMEHEHNEM ANCTAHLMOHHBIX TEXHOMOMMIA B 0By4eHnn unim

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

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

obyyarowmecs BoIMONHAIOT 3alaHns Ha CneayoWwmx nnatgopMax u pecypcax:

- B KoMaHge "Microsoft Teams";

- B BupTtyansHon aygutopun.

camocTosi- | B xonme 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 06pa3oBaTefibHbIe PECYPCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkun.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
hmanyeckune 3akoHbl B Npupoae.
5. B cnyvae Bonpocos no nusyvyaemomy mMatepuany- obpalarbcs K npenonasarento 3a
pasbsACHEHUsSMN.

KOHTponbHas | KoHTponbHas paboTa BhINMONHSAETCS CTPOro No BapuaHTam.

paboTa KoHTponbHas paboTa BeIMONHAETCS YepHunamm, pa3bopynBbiM NoYepkom B TeTpaau (12n).
YcnoBus 3aaay B KOHTPOMbHOM paboTe NprBOAsSTCS NOMAHOCTLIO. [ins 3ameyaHmnii npenofasatens Ha
CcTpaHuuax TeTpanm HyXHO ocTasnaTb nons. Kaxayo 3afady cnefyet Ha4nMHaTb € OTAENbHOro NncTa.
PelweHns 3aiay [OMXHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMbIBAIOLWMMY 06 BSACHEHNSAMU X043
peweHuns. PeleHne 3a8a4 pekoMeHayeTcs BbINMOMHATL B Cneaytowen nocnenosareibHOCTHU:
1. BBecTu BykBeHHble 0603HAUYEHNS (OUINYECKUX BENNYMH, ECNIN 3TO HE CAENaHO B YCNOBUM 3a4auu.
2. Coenatb (ecnv 3T0 HEO6X0AUMO) YEPTEX (SNEKTPUHECKYIO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA
cogepxaHue 3afadv 1 Xom peweHuns.
3. CchopmynmpoBaTh omanyeckme 3aKoHbl, Ha KOTOPbIX 6a3npyeTcs peleHne 3anaqu.
4. CocTaBMTb ypaBHEHMWE NN CUCTEMY YPaBHEHUIA, pellas KOTOPYHO, MOXHO HaTN NCKOMbIE
BE/INYUHBDI.
B cnyyae npumeHeHunst B 06pa3oBaTtenibHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOI WA
obyyarowmecs coalT 3a4aHns Ha cnenyrowmnx nnatgopmax n pecypcax:
- B koMaHae "Microsoft Teams";
- B BupTtyanbHon aygutopuu.

3AEKTPOHHELBH
Crpanuua 19 u3 24. Il YHHBEPCHTET
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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.

3ayet 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB Anst 3aveTta

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCNEKT NEKUUiA. BolyunTb
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 3aueT no hr3uke NPOXOAUT B NMUCbMEHHON DOPME U [ONXEH CoLepXaTb:

- onpegneneHne OCHOBHBIX (OU3NYECKMX BENWYMH (B aHANUTUYECKOR N TEKCTOBOI (DOpME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpefeneHbl kKak MoLynb, Tak ¥ HarpaBneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B aHANUTUYECKON 1 TEKCTOBOI CPOpME); Npr 3TOM
HeobxooMMO fathb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bweM Buae (B BykBEHHbIX 0603HAYEHNAX),
MONY4YUTb PACHETHYIO POPMYNY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuuax CU.

Bo3mMoxHa chaya 3ayeTa no Tectam C NPUMEHEHNEM OMCTAHLMOHHbBIX TEXHONOMMIA B 0By4eHuN.

3K3aMeH 1. O3HaKOMMTbCS C NEpPeYHeEM BOMPOCOB ANst 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pr3nyeckre oopMysbl No NPORLEHHbIM TEMaM

3. 9K3ameH no husrke NPoXoanT B MMCbMEHHOV hOpMe 1 AONXKEH cofepXartb:

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

- 0N BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHAIMTUYECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHe U3NYECcKNX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

BoaMoxHa cava ak3aMeHa Mo TecTam ¢ NPYMEeHEeHNEM ANCTaHLIMOHHbBIX TEXHOMNOMMiA B 0By4YeHnN.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

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

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

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

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

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

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

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

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

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

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

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

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

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm dIFOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTtponTtenbcTBo” 1 npodunio NoarotoBku “"MpoMbllwieHHoe 1 rpax 4aHCKOe CTPOUTENbCTBO".
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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: 3a04HOE
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)
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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: 3a04Hoe

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.
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