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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

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 AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

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

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

- OCHOBHbIE MOHSATUSA, 3aKOHbI 1 MOLENV MEXAHWKU, SNEKTPNYECTBA 1 MArHETN3MA, konebaHuii 1 BO/H, KBAHTOBOM
PV3UKK, CTATUCTUYECKON (PU3UKM 1 TEPMOAVHAMUKN;

JonxeH ymeTb:

- UCMONb30BaTh OCHOBHbIE NPVEMbl 06paboTKM 3KCNepUMEHTaNbHbIX JaHHbIX; pelwartb TUMOBbIe 3a4a4u No OCHOBHbLIM
pasnenam ounsukun, UCNonb3ysi METOAbl MAaTEMATUHECKOr0 aHannaa; NCronb30BaTh (PU3NYECKME 3aKOHbI NPV aHanuae
1 peleHnmn npobnew;

JonxeH BnaneTb:

- METoAaMu 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PU3MKe (NnaHMpPOBaHWe, NOCTaHOBKA 1 o6paboTka
SKCMepUMEHTa).

JonxeH AeMoHCTpMpPoBaTh CMOCOOHOCTb 1 FOTOBHOCTb:
- MPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLMMAUHBI B MPOECCUOHANBHOM AEATENBHOCTH.

2. MecTo AMCLUMNNHDBI B CTPYKTYPEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOU NporpaMmbl BbiCLLIETO
obpasoBaHus

HaHHas yyebHas aucumnnmHa BkioYeHa B pasgen "B61.0.15 OucuunnuHel (MoLynu)" OCHOBHOM NPOogheccuoHanbHoii
obpasosatenbHol nporpammbl 08.03.01 "CtponTtenscTBo (MPOMbIWNEHHOE 1 FPaXLaHCKOe CTPOUTENBCTBO)" 1 OTHOCUTCS
k 06513aTeNbHBIM AUCLUNANHAM.

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

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNNHLI cocTaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

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

CamocrTositenbHasi paboTa - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepXxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oucumnnuHbl / UX TPy A0EMKOCTb CamocTosiTenbHasA
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dusmnyeckme oCHOBbI
1.|MexaHukn. MexaHundeckune konebaHus 2 6 6 0 10
W BOJTHbI.
PerucrtpaunoHHbiin Homep 1029189019 OBAEKTPOHHBIH
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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

Buabl 1 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. 2 4 4 0 10
Tema 3. OnektpocTaTnka u
8. 3NeKTPUYEeCKnin ToK. 2 6 6 0 20
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 3 12 12 12 50
BOJTHbI.
5 Tema 5. BonHoBas 1 kBaHTOBas 3 12 12 12 50
‘lonTurka.
Tema 6. OcHOBbI KBAHTOBOM
6.|MexaHunkn. dun3rka atoma n aToOMHOro 3 12 12 12 44
aapa.
NToro 52 52 36 184

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. ®uamnuyeckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OcCHOBbI KUHEMATWKM

KrnHemaTvka noctynatenbHoro ABmXeHns (MatepuanbHas To4ka, CMCTEMA OTCHETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 NOMHOE yckopeHns). KnHematuka spawarenbHOro ABuxeHms (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YrOBOW U NMMHENHOM CKOPOCTAMM, PaBHOMEPEMEHHOE BpALLEHNE
maTtepuanbHOW TOYKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnd B MeXaHUKe

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIy CUMI0 1 NoTeHUManbHOM
aHeprueli. OQHOPOOHOCTE BPeMeHW. 3aKOH COXPaHeHNs MONMHON MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NnpocTpaHcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpallaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnst MOMeHTa uMnynbca.

PenstueBucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaleHne OIMHbl. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa aHeprum B CTO.

MexaHunyeckume konebaHms v BOMHbI
MexaHuyeckme konebaHuns

CBoboaHble rapMoHnyeckme HesaTyxatowme konebanHus. OudpdoepeHumansHble ypaBHeHMs. TapMoHMYecKuit
ocumnnsaTop. MpyXMHHBIA, OU3NYECKUiA 1 MaTeMaTMyecknii MasTHUKK. CnoxXeHne rapMoHNYecKnx konebaHumia.
CBoboaHble 3atyxatowme konebaHus. BoiHyxaeHHble konebaHusl. PesoHaHc.

MexaHun4yeckne BONHbI

XapakTepucTnku mexaHu4eckunx BosH. MNpoaonbHble u nonepeyHbie BoNHbl. BonHoBoe ypasHeHue. [MNoTHOCTb SHepruu.
MnoTHOCTb NOTOKA 3HEPruu.

Tema 2. MonekynsipHasi ou3nku m TepMoguHaMmKa.

MonekynsipHo-knHeTnyeckas Teopmsa (MKT) noeanbHoro rasa

OcHogHble nonoxeHnsa MKT. OcHosHoe ypasHeHne MKT npeanbHoro rasa. YpaBHeHne COCTOSHUS naeanbHOro rasa.
Ddursunyecknii cMbicn Temnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa ceoboaHoro npobera MoOnekyn.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHne monekyn no ckopocTtsaMm. PyHkUMa pacnpeaeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHogbl TepMognHaMunkun

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHaMmKu.
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Tema 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.
OneKkTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHUKN.

3neKTpmquKoe none B BellecTee

MonsipHble N HenonsipHble ANANEKTPUKN, NX nonspunaaums. MNMonspusoBaHHocTb. Teopema aycca ans onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrns aNEeKTPUYECKOro rnons.

MoCTOAHHbBINA 3NEKTPUHECKMNIA TOK

Cwvna 1 nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHO 1 anddpepeHumansHon goopmax. 3akoH dxoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B Bakyyme.

Tema 4. 3nekTpoAvHaMMKa. NEKTPOMarHUTHble KonebaHus U BOJHbI.

MarHuTHoe none B BelecTBe.

MarHeTukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

MNMpupona marHeTnama. PeppomMarHeTuKn. SHePrus MarHMTHOroO Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTErpanbHOn u gudbdpepeHumansHom
chopmax, nx gon3anyYecknin CMbICH.

OnekTpoMarHuTHole konebaHusi

HesaTtyxatowue anektpomarHnTHble konebaHus. 3atyxatowme konebaHns. BelHyXOeHHbIE anekTpuyeckre konebaHus.
Pe3oHaHc ToKA.

3ﬂeKTpOMaFHVITHbIe BOJ/THbI

BonHoBoe ypaBHeHune ons E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BOH. CBOWCTBA 9/1EKTPOMAarHUTHbBIX
BOMH. LLikana anekTpoMarHUTHbIX BOMH.

Tema 5. BonHoBasi U KBaHTOBasi ONTUKA.

NHTepdepeHumns ceeta

KOFepeHTHOCTb CBETOBbIX BONH. YCnosus MakcuMyMa 1 MMHUMyMa NHTepgOepeHLINN. MHTep(*)epeHLl,l/lﬂ cBeTa oT
Pa3NnyHbIX 06BbEKTOB.

Ondopakuns ceeta

MpuHumn MNoireHca-dperHens. Meton 30H PpeHens. dudpakuumn PpeHens n payHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n aucnepcms ceeta

EcTecTBeHHbI 1 nonspudoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydyenpenomnexune. ucnepcus
cBeTa. ONeKTPOHHas Teopus OUCnepcumn ceeTa.

Tennosoe nanyyexune

XapakTepucTuku TennoBoro nanyyeHus. 3akoHol Kupxrodpa, CtedpaHa-bonbumaHa. 3akoH cMelleHns BuHa. KBaHToBas
npvipoaa usnyyeHus. MN'mnotesa MNnaxka. ®opmyna MnaHka. OnTnyeckas NMpomMeTpus.

doToadpekT. dhdekT KomntoHa. [laBneHve ceeTa
3akoHbl BHelWHero gpotoadodoekTa. YpaBHeHne SiHWTenHa ana gotoadodoekTa.

Tema 6. OCHOBbI KBAHTOBOM MeXaHUKK. Pu3ukKa atomMa M aTOMHOrO sigpa.

OcCHOBbI KBAHTOBOW MEXaHWUKN

OCHOBHbIE NONOXEHNS KBAHTOBOW MEXAHWKM

'vnotesa ne-bpoiind. CooTHoWweHNe HeonpenenéHHocTe Men3eHbepra. BonHoBas oyHKLUS 1 ee CTaTUCTUYECKMIA
cmbicn. Obuwee ypasHeHune WpepuHrepa. YpasHeHue WpeauHrepa onsg ctaumMoHapHbIX COCTOAHUA. [IBuxeHne
CBOOOOHOM YacTuLbl. HacTuua B 0LHOMEPHOW NOTEHUMANbHON sMe. [poxoxaeHre YacThLbl CKBO3b NOTEHUMANbHbIIA
6apbep, TYHHENbHbIA 3GEKT. MapMOHNYECKMI OCLUNNATOP B KBAHTOBOW MEXAHMKE.

KBaHTOBas TEOpUS atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: craunoHapHble 0pbuTbl, 3HEPrns, CNeKTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKE: KBAHTOBbIE YMCNa, CNEKTP U3NyYyeHus, npasunna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynwu. MNepuonmyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

XapakTtepuctukn aapa. Jedekt Macchl 1 aHeprusa ceasu aapa. CnvH s4pa v ero MarHUTHbIA MOMEHT. SloepHble CUfbl.
Mogenu sgpa. PagnoakTneHOe n3nyyeHne 1 ero Buabl. 3aKOH paanoakTuBHoro pacnaga. lNpaevna cmeweHns. Anbga,

BeTa-pacnag. Famma nuany4eHve v ero cBoincTea. PesoHaHCHOe nornoweHne ramma-usnydeHus. ddpcpekt Meccbayapa.
Peakuumn neneHus n cuHTesa saep.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICIIMX Y4eBHbIX 3aBeaeHUA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NMPOMEXYTOYHOW aTTecTaunmn obyyaowmxcs dpeaepanbHOro rocyjapcTBEHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Boicero obpasosaHus "KasaHckuii (NprBONXCKMiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHwue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnmM poHAa OLEHOYHbIX CPeacTB ans
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocynapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii

yHuBepcutet"™.

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeENbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOtECCMOHANBHOr0 06pa3oBaHuns

"KasaHckun (MNpusonxckuin) doegepanbHbin yHUBepcuTeT™.

PernamenT Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "PaspaboTku, perucrpauum, NoLroToBKU K MCMONb30BAHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTenbHOMO yupeXxaeHns Boicwero obpasosarus "KasaHckui

(MpwvBOMXCKMIA) dhenepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyaromxcs
B (penepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpeEXAEeHNM Beicero obpasoBaHus "KasaHckuii

(MpuBonXxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa30oBaTeNbHOM YYPEXLEHNN BbICWEro NPOPEeCCUOHANBbHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™ .

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUeM 3TanoB UX oopMMpPOBaHUS B NpOLLECCEe OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KoHTpons OueHuBaembie
KOMMeTeHLUn

dran TeMmbl (paspenbl) AUCLUUNNUHBI

CemecTp 2
TeKyLL M KOHTPO/Ib

1. dusnyeckne ocHOBbI MexaHUKN. MexaHnyeckme konebaHus un
1 |TectupoBaHue OrnkK-1 BOJIHbI.
2. MonekynsipHasa sk 1 TepMoguHaMmka.

1. dusnyeckne oCHOBbI MexaHukn. MexaHundeckme konebaHus un

BOJHbI.
2 [Konnoksuym OTK-1 2. MonekynsipHas ou3nkn 1 TepMoLMHaMUKA.

3. OnekTpocTaTuka 1 aNeKTPUHECKNA ToK.

3auver OrK-1

CemecTp 3
TeKyLLMIi KOHTPO/Tb

4. OnekTpoaMHamMmka. SneKTpoMarHUTHbIe KonebaHus 1 BOMHbI.

1 NabopatopHble OMK-1 5. BonHoBas v KkBaHTOBas ONTUKA.
paboTbl 6. OCHOBbI KBAHTOBOW MexaHuku. Pursmnka atoma n aTOMHOro
aapa.
5. BonHoBas u kBaHTOBas onTuKa.
2 |TectupoBsaHve Or1K-1 6. OCHOBbI KBAHTOBOW MexaHuku. Puramka aToma u aTOMHOro
aapa.
PerncTpaumoHHbiit Homep 1029189019 SAEKTPOH
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4. OnekTpoanHaMmnka. dneKTpoMarHMTHble KonebaHns 1 BOMHbI.
3 |Konnoksuym OMK-1 5. BonHoBas u KBaHTOBAs ONTMKA.
6. OCHOBbI KBAHTOBOW MexaHukn. duanka atomMa 1 aTOMHOro
aapa.
9k3ameH OTlK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nunyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns
OTnnyHO XopoLuo Y nosn. Heyan.
CemecTp 2
TeKyL i KOHTPONb
TecTtupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
Konnoksuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BNafeHvs MatepranoM [BnafeHus MaTtepuanom (BnafeHus Mmatepuanom |ypoBeHb BnafeHus 2
no Teme. lNpesocxonHoe|no Teme. Xopolee no Teme. marepuanom no Teme.
ymeHve yMeHve YpoenetsoputenbHoe [HeymeHue
goopMynMpoBaTtb CBOU  |popMynmMpoBaTb CBOU  |yMeHue bopMynnpoBaTb CBOU
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb chopMynmpoBaTb CBOU  [Mbicnu, obcyxaathb
ONCKYCCUOHHblE INCKYCCUOHHbIE Mblcnu, obcyxaatb ONCKYCCUOHHblE
nonoxeHus. NpekpacHo|NoNoXeHNs. XOpowo  [AUCKYCCUOHHbIE MONOXEHUSI.
OCBOEH MOHATUIHbIN OCBOEH MOHATUIAHbBIN NonoXeHus. [MoHATMAHBIN annapat
annapar. annapar. MNMoHATWMIAHBIA annapaTt  [He OCBOEH.
MNMpoaemMoHcTpyposBaH  [[1pooeMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaemMoHcTpuposaH
BbICOKWI YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpUpoOBaH  |(HeynoBReTBOPUTENbHbI
NOHUMaHWA Matepuana. |MoHUMaHns MaTepuana. [yAoBNeTBOPUTENbHbBIA  |ypOBEHb NOHUMAaHNS
YPOBEHb NOHMMAaHNA matepwvana.
marepvana.
3auteHo He 3auteHo
3auer Obyuvarowwmitics oBHapPYXMn 3HaHne ocHoBHOro  |Obyyatowniicst 06HaPYXMN 3HAYUTENbHbIE
yuyebHO-NporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHoro matepumana, fLonyctun
npencTosiein paboTbl MO CReLnanbHOCTH, NPUHUMNANbHBIE OWMOKU B BbINONHEHUN
CrpaBswicy C BbIMOSHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
MpenyCMOTPEHHbIX MPOrpaMMon JUCLMMAMHBL.  |cNOCOBEH NPOLOMXUTE 0BYyYeHNE Nnu
NPUCTYMNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6e3
AOMNOMHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOWEN
AvcumnnuHe.
Cemectp 3
TeKywWu it KOHTPONb
Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl UCMONb30BaHbl (METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MPaBWMIbHO. MCNONb30BaHbI HenpaBuWbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MposiBneHa |lposiBneHa
TeopeTuyeckas TeopeTmyeckas yLOBNETBOPUTENbHAS  [HEYLOBNETBOPUTENbHAS
noaroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbIKU  |MOArOTOBKA. NOAroTOBKA.
N YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxoamMble HaBblkn  |HeobxoamMMble HaBbIKY
OoCBOeHbl. Pe3ynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTat PeaynbTtat
MONHOCTBLIO B OCHOBHOM nabopatopHoiit paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. uensm. COOTBETCTBYET €é Lensm.
uensm.
TecTnpoBaHue [(86% npaBuibHbIX Ot171% 00 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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cMcTeMaTyeckoe 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepwana B o6beme,
HeobxoauMoM ans

B 3HAHMWSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHLMNnanbHble
cBOOGOLHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWNOKW B BbINMONHEHWN
3anaHus, YCBOWN OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHBIX

npenycMoTPeHHbIe
nporpammon, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3aaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHunin n
He cnocobeH
NPOLONXNUTb 00yyeHne

3HaKoM C OUCUMMNWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (UnNn MPUCTYNUTb NO
JOMONHUTENbHOM cuctemMatmnyeckun OCHOBHOW NuTepartypowu, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM aucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CrnocobeH K nx LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
ONCLMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY NMOrpPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOIHEHWIO U Ha aK3ameHe v npwu 3aHATUR No
MOHSATUIA ONCUMNAVHBI B |0BHOBNEHUIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHunii, Ho obnapaet

npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM

TBOpYeckue LeaTenbHOCTU. 3HaHUAMN ONsa nx

cnocobHocTn B
MOHMMAaHWK, N3NOXEHNN
1 UCMOMb30BaHNK
y4ebHO-NPOrpamMMHOro
Martepvana.

yCTpaHeHus nog
PYKOBOACTBOM
npenopgasatens.

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnokeuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Hwn3kunih yposeHb HeynosnetsopuTenbHbINA
BMnafeHmsa Matepmanom |BnafeHus Matepuanom |BnaLeHus MatepuanoM |ypoBeHb BNageHus 3
no teme. NpesocxonHoe(no Teme. Xopouwee no Teme. MaTepuvasnoMm o Teme.
yMeHue yMeHne YposnetsoputenbHoe (HeymeHue
doopMynnpoBaTtb CBOM  [(POpMynnpoBaTtb CBOW  [yMeHue dopMynnpoBatb CBOU
MbiCnn, obcyxaaTtb Mbicnv, obcyxaatb goopMynMpoBaTtb CBOU  |Mbicnu, obcyXxaaThb
ONCKYCCUOHHbIE ONCKYCCUOHHbIE Mbicnn, obcyxaaTtb ONCKYCCUOHHbIE
nonoxeHus. NpekpacHo|nonoxeHUs. Xopowo  |BUCKYCCUOHHbIE NONOXEHNS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. MoHATUAHBIM annapat
annapar. annapar. MMOHATUAHBIA annapat  |HEe OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb cpenHuii ypoBEHb MpooemMoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NoOHMMaHMsa MaTtepuana. [NoHMMaHusa Matepuana. |yooBneTBOpUTENbHbIA  [YPOBEHb NOHUMAHKS
YPOBEHb NOHMMAHWSA MaTepuana.
maTtepuana.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHeE, 3HaHue OCHOBHOIO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNsA U UHbIEe MaTepuanbl, HeobxoAuMble ONS OLLeHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMUpoBaHUaA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. TectuposaHue

Tembl 1, 2

1. lNonoxeHne MaTepuanbHOM TOYKM B AEKaPTOBbIX KOOpAMHATAX 3a4aH0 YpaBHEHUEM I = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHWe TpaekTopun Tena B UMeeT BMA?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTtepuanbHas To4Kka ABUXETCS MO OKPYXHOCTW paaunyca
R= 800 cm c BospacTatolle ckopocTbio V= 2t M/c MNonHoe

YCKOPEHME TOYKM Yepes 72 ceKyHAbl OT Havyana OBUXEHNS YACNTEHHO paBHO
BAPWAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2
4) 2,83 m/c2 5) 2 m/c2
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3. Teno, paBHOMEPHO BpalLasaCh C YrnoBON CKOPOCTbIO W = 4 paf/C No OKPY>XHOCTW paguyca 5cm nmeert yrnosoe
yCcKopeHue?..

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

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

.. 720 M/MVH YUCNEHHO paBeH?

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

5. MaTepuanbHas Touka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTK paanyca R= 16 CM ¢ Bo3pacTaioLlert CKOPOCTbo
V= 2t M/c HopmanbHas cocTtasnsiowas cunbl eACTBYIOWEN Ha TeNno Yepes 3..CeKyHObl OT HaYana ABUXEHUS YUCNIEHHO
paBHa?

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

4) 800H 5) 1600H

6. Ecnn koacbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXYLLEecs No HakKNoOHHOW naockocTy nod yrnom 300
K FOPU30HTY OEeNCTBYET cuna TPeHMs paBHas MPUMEPHO?.

BAPWAHTbI OTBETOB: 1)20,4H 2) 15,27H

3) 12,75H 4) 7,65H 5) 2,25H

7. KoopamHatbl LeHTpa Macc CUCTEMB

yacTtumy ¢ 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 MOBEPXHOCTM 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 BbicoTe 5 MeTpoB

oT 3emnu paeHa 60X, TO BENNYMHA CUbI TAXECTKN, OEACTBYIOWEN Ha TeNno paBHa?
BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, maccoii40. Kr BpawaeTcs BOKpyr CBOeW ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUNT PaBeH
YynucneHHo 2 HM ,To yrnosoe yckopeHue Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2
4) 80p/c2 5) 100 p/c2

11. [IBa MmaneHbkumx wapa maccamm mi = 5 ru m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTEPXHE ANnHOM 40 cMm.
MoMeHT uHepumn cnctembl oTHocutenbHo ocm OO' paseH?

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. Monblii umnuHap maccoi 10 kr n paguycom ?5cm katntcs 6e3 NpocKanb3blBaHWS MO FOPU3OHTANBHON NOBEPXHOCTU
CO cKopoCTbio 72 M/c. OTHOWEHNE ero KUHETUYECKON SHEPrun

noctynaTtenbHOro oBM>XxeHws UeHTpa Macc K KUHEeTN4ecKom SHeprumn epalleHns paBHO?.
BAPVAHTbBI 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- koopaMHaTa 4acTuubl ), TO BEIMYMHA aMnInTyAbl yCKOPEHNs YacTuubl paBHa?
BAPNAHTbI 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 Bblle NpeAcTaBneH rpadovik satyxatowmx konebaHuii. Mepron konebaHuii paseH?
BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42¢ 5)1,57¢c

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

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

16. Ecnm Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii CUCTeMbl paBHa?
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BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 3) 30 p/c

4)3,181ub5) 4,78y

17. Ecnu nctoynmk konebanwnii ¢ neprogom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BOMHY C AMMHOW BONHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

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

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

18. Ha pucyHke npefncTtaeneHa B (oyKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELWEHUs YacTul, cpetbl §(CM) OT
koopauHart X(M).

Ecnn yactota konebaHuii pasHa 100 I'u, To dpasoBasi CKOPOCTb BOSHbI Bim3ka K?.

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

4)250 m/c 5)300 m/c

19. YpaBHeHWe nNnockoi BoNHbI B cpefe 6e3 3atyxaHns UMeeT BUL!
&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

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

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

20. doTOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTLIO YnCneHHO pasHoi 0.5C . Xon BpeMeHu B pakeTe ¢
TOYKM 3pEeHMs 3eMHOro HabnoaaTens samennutcs B .. pad? (C -ckopocTb cBeTa)
BAPVAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewecTBa COOEPXNTCS 6 MONEN, TO MONSPHAs Macca BewecTsa pasHa?

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

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

22. MNonb3ysicb NpeacTaBfeHHbIMU B NPUIOXEHUN doparMeHTammn Tabnmusl MeHaeneesa onpenennts Maccy atoma
(Monekynbl) H2

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

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

23. lns 1.2 monen naeanbHOro rasa cornacHo rpadumky, npeacTaBneHHOMY Ha PUCYHKe, NpsiIMO €3. COOTBETCTBYET
haBrieHune.

BAPVAHTbI OTBETOB:

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

24. Mpwu HopManbHbIX yenosusx ?3 monst O2 3aHMMaloT 06bEeM PaBHbIA?..

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n

4) 67,2n 5) 89,6n

25. NameHeHne Temnepatypbl Ha 50K rasa renns maccowm 24r N3MeHSEeT ero BHYTPEHHIOK SHEPIUIO Ha... (ra3 cumTaTtb
naeanbHbIM)

BAPNAHTbI OTBETOB:1) 24,93 Ix 2) 2077,5 Ox

3)12 46,5 x 4)1038,75 Ox 5) 623,25 Ox

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

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszoTa pasHa 20.775 Ix/mMonbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)
3) 3,11 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 xOx/(kr K)

28. Ecnun cpenHsas kBagpatmyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPVAHTbI OTBETOB: 1) Bogopogs 2) kucnopon 3) aproH
4) yrnekucnbli rad 5) renuii

29. CpenHsis onnHa ceoboaHoro npobera monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3dpdoeKT1BHbII
anametp monekyn cm. [NpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8M 2) 7,3x10-8Mm

3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncrtpaumoHHbiin Homep 1029189019

3AE
Crpanuvua 10 13 20. m yﬁlf[)



Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

30. Ecnu 8.monel rasa pacumpsTes n3otepmmnyeckn ot o6bema V1 = 2 n 1o o6bema V2 = 5.4 n, 70 NprpoCT SHTpONuM
CUCTEMbI paBeH?..

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

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

2. Konnoksuym

Tembl 1, 2, 3

. OnemeHTbl KuHematuku. Tpaektopus. MNepemewerne. CkopocTb. YckopeHue. MyTb.

. Yron nosopoTa. Yrnosasi ckopocTb. CBA3b IMHENHOM 1 Yr0BON CKOPOCTU. YTOBOE YCKOPEHNE.

. dnHamuka matepmanbHoOM TOYKW. 3akOHbl HbloTOHa.

. dnHamuka tBepooro tena. LieHTp Macc. 3akoH OBUXEHWS LieHTpa Macc.

. Pabota B MexaHuike.

. Kunetnyeckas n noteHumanbHas sHeprum.

. dnHamuka BpawaTenbHOro ABUXEHNS TBEPLAOro Tena.

. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUUN. KnHeTnyeckas aHeprus BpallaroLerocs tena.
. 3aKOHbI COXpaHeHns (MMMynbca, SHEPrun, MOMEHTa UMMybCa).

0. OnemeHTbI cneunanbHON Teopun OTHOCUTENBHOCTU. MocTynatsl DiHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

- OO NOOOTPhWN =

11. OCHOBbI PENATUBMUCTCKON ONHAMUKN.
12. B3auMOCBS3b MacChl U SHEPTUN B PENSITUBUCTCKOWM MEXAHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHeit cBoboibl MONEKyN. 3aKOH paBHOMEPHOro pacnpeneneHunst sHeprum rno Ynucnam creneHei ceobonpl
Moneky”n.

15. 3akoH pacnpeneneHns Monekyn no cKopocTam (pacnpeneneHne Makcsenna).
16. PacnpeneneHne bonbumaHa. BapomeTtpuyeckas dopmyna.
17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEPMOAUHAMYKE.

18. MepBoe Ha4Yano TepMoANHaMUKN 1 Ero NPUMEHEHNEe K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUYECKUIA,
n306apHbIli, anmabaTHbil).

19. OdbpekTMBHbIN AnameTp. CpenHsia annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHuns nepeHoca (amddy3ns, TennonpoBoOaHOCTb, BHYTPEHHEE TpeHue). YpaBHeHNS.
21. Kpyrosble npoueccol. K.I.[l. Tennosow 1 xonogunbHoi mawmHel. Lmkn KapHo. K.I. 4. uvkna KapHo (BbiBog).

22. 3HTpOI‘II/I9I. CaoiicTBa SQHTPOMUN. BTopoe Ha4yano TepMoanHaMUKN. Cratuctnyeckuii cmbicn BTOPOro Ha4yana
TepMognHaMunkun.

23. OnekTpuyeckoe none B BakyyMe. 3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsaxeHHOCTb 1 noteHuunan
anekTpocTatumyeckoro nong. MpuHUMN cynepnosunumm nonem.

24. OnekTpunyecknin gunonb. Pacyet nons gunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCNEHUIO HANPSAXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B OUanekTpukax. nOﬂﬂprle N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM OOHOPOOHOM
3NIEKTPMNHECKOM none.

27. MNonsapunsaumsa OnanekTpukoB: OpreHTaumoHHas 1 gedopmaumnoHHas. Bektop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3aPAA0B Y BEKTOPOM MONspusaLun.
28. HanpsixxeHHOCTb nons B ananektpuke. Teopema ["aycca ong nons B GUINEKTPUKe.

29. NpoBOOHUKM B 9NeKTPOCTATMYECKOM None. PacnpeneneHve 3apsoos B NPOBOAHMKAX (BHYTPU NPOBOAHMKA U Ha ero
NMOBEPXHOCTN).

30. 9nekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoenHeHne KOHAEHCATOPOB.

31. OHepruns anekTprU4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3aPSLO0B, 3aPSAXKEHHOr0 MPOBOAHMKA.

32. [10CTOSIHHbBIV SNEKTPUHECKNI TOK, €r0 XapakTepmucTkn 1 YCNOBUS CyLWEeCTBOBaHNS.

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

34. OnekTponpoBOAHOCTL METANNOB. DKCMNEePUMEHTaNbHOE A0Ka3aTeNbCTBO 3N1EKTPOHHON NpMpodbl TOKa B MeTannax.

35. Knaccuuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n Buoemarna-®paHua na anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

3auer

Bonpochl k 3a4eTy:

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

. Yron noopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM U YTIOBO CKOPOCTU. YTIOBOE YCKOPEHNE.
. dnHamuka matepmanbHoOW TOYKW. 3aKkOHbl HblOTOHA.

. dnHamuka tBepooro Tena. LleHTp Macc. 3akoH OBMXEHNS LeHTpa Macc.

. Pabota B MexaHuke.

. Kunetnyeckas n noteHumanbHas sHeprum.

. dnHamuka BpawaTenbHOro ABUXeHNs TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMyNbCa, MOMEHT MHepLUUK. KnHeTnyeckas aHeprng spallarolerocs rena.
. 3aKOHbI COXpaHeHus (MMMyNbCca, SHEPrMU, MOMEHTA UMMNYNbCA).

O©oONO O~ WN
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10. SnemeHTbI cneunanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpasosaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON ONHAMUKN.

12. B3ammMocBA3b Macchbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.

13. OCHOBHOE ypaBHEHME MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHein cBob6oabl MONEKYN. 3aKOH PaBHOMEPHOrO pacnpeneneHns 3Heprum no Yncnam cteneHer ceobonbl
MOnEeKy.

15. 3akoH pacnpeneneHns Monekyn no cKopocTam (pacnpenenexHne Makcsenna).

16. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas dhopmyna.

17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEPMOAUHAMYKE.

18. NepBoe Hayano TepMoaVHAMUKA U €r0 NPUMEHEHME K Pa3HbIM NPOLECccaMm (M30XOPHbIA, 30TEPMUYECKNI,
n306apHbIli, anmabaTHbil).

19. OdbpekTMBHbIN AnameTp. CpenHsis annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.

20. SlBneHuns nepeHoca (amddysns, TennonpoBOOHOCTb, BHYTPEHHeEe TpeHue). YpaBHeHNS.

21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmHel. Lmnkn KapHo. K.I. 4. uvkna KapHo (BbiBog).
22. OHTponus. CeoncTea aHTponuu. BTtopoe Havano TepMoauHammki. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

23. OnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsixeHHOCTb 1 noTeHuman
aneKTpocTaTMyeckoro nons. MpuHUMN cynepno3numm nonei.

24. OnekTpuyecknin gunonb. Pacyet nons gunons.

25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCNEHUIO HANPSXEHHOCTW MONS OT Pa3HbIX TEN.

26. SneKTpmquKoe none B ON3aNeKTpukax. nOﬂHprIe N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM OOHOPOAHOM
3NIEKTPMNHECKOM none.

27. MNonsipusauns OUanekTpuKoB: OPUEHTALMOHHAS 1 AedhopMaunoHHas. Bektop nonspusauun. CBsS3b Mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHbIX 3aPAL0B M BEKTOPOM Monsipm3auunm.

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

29. MNpoBoaHMKM B 3neKTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NpoOBOAHMKAX (BHYTPU MPOBOOHMKA U HA €ro
NMOBEPXHOCTN).

30. 9nekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTOPOB.

31. OHepruns anekTpU4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3aPSL0B, 3aPSXKEHHOro MPOBOAHMKA.

32. [10CTOSIHHbBIV SNEKTPUHECKNI TOK, €r0 XapakTepmucTkn 1 YCNOBUS CyLWEeCTBOBaHNS.

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

34. OnekTpOnpPoOBOAHOCTL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NPMpPOoabl TOKa B MeTannax.
35. Knaccuyeckas Teopus anekTponpoBogHoCT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopun. TPYAHOCTM KNAcCU4eCcKoi Teopun NpoBoaANMOCTHU.

Cemectp 3

TekyLUn KOHTPONb

1. NNTabopartopHbie paboTbl

Tembl 4, 5, 6

NabopatopHas paboTa €1. ViamepeHne yoenbHoro 3apsifa anekTpoHa

NabopaTopHas paboTa €2. V3y4eHne pacnpeneneHns MarHuTHOro nonst BAOMb OCU CONeHomaa.

NabopatopHas pabota €3. OnpeneneHne ropu3oHTanbHOM COCTaBNSAOWER MArHUTHOM UHOYKLUMWA MArHUTHOTO MONst
3emnn.

NabopatopHas paboTa €4. N3yyeHne siBNeHns MHTEPdEPEHLNN.

NabopaTopHas paboTa €5. V3yyeHne nudppakumm ceeTa.

NabopartopHas paboTa €6. N3yyeHne 3aKkOHOB TEMNOBOrO U3NY4EHUS

NabopatopHas pabota €7. O3HakoMieHne ¢ paboToii ra3oBoro nasepa.

NabopatopHas paboTa €8. CnekTp atoma Bogoposa

NabopaTopHas paboTa €9. OkcneprMeHTanbHOe NoaTBEPXAeHMe noctynatos bopa. OnbiT dpaxka u Mepua.

2. TectupoBaHue

Tembl 5, 6

1.Y nnockow aneKTpoMarHUTHOM BOJHbI, 4acTb KOTOPOI n3obpaxkeHa Ha puc., OnvHa BONMHbI paBHa (B MKM):
BAPWAHTbI OTBETOB: -: 0,4-:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraBsneHa MrHoBeHHas hoTorpadomst aNekTpUYecKo COCTaBASAIOWER 3NEKTPOMArHUTHON BOMHDI,
nepexonsuwer n3 cpedpl 1 B cpeny 2 nepneHankynsapHo rpaHuue pasaena AB. Ecnu cpena 1-BakyyM, TO CKOPOCTb cBETa
B cpene 2 pasHa (*108)m/c?

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

3. OnTtnyeckas onuHa nyTy B Npo3payHoil 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 nydert 1 n 2 pasHa A=0,35 MkM. [py cnoxeHumn ny4un galoT MuHuMyM ¢ m=0 ons ceeta
OMHOW BOMHbI (B MKM):
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BAPVWAHTbI OTBETOB:-:9,0-:8,0-:0,2-:0,7-: 1,3

5. PasHocTb xona OBYX MHTEpdEepUpyowWwmx ny4ein MOHOXPOMaTNUYeCcKoro cBeTa pasHa /2 ( AnvHa BosHbl). [pu aToMm
pasHoCcTb ¢pas konebaHuii paBHa...

BAPUVAHTbI OTBETOB: -: 1 -:T1/2 -: 0 -: T1/3 -: T1/6

6. mdopakumoHHas pelweTka ¢ NOCTOSAHHOM d= 5 MKM Ons cBeTa C O/IMHOW BOMHbI A= 0,6 MKM [aeT AMgPaKLNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

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

7. OndopakunoHHbI MakCUMyM TpeTbero nopsaka ong ceeta ¢ AnvHonM BonHbl A = 0,55 MkM noa yrnom =300 BO3HUKaET
Ha Wenn WUPUHON (B MKM):

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

8. Ha pucyHke npencrasneHa cxema pa3bueHnst BONHOBOM NOBEPXHOCTU P Ha 30HbI PpeHens. AMNNMTY bl KonebaHwi,
BO30y>XaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpyHoWero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

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. HeobbIKHOBEHHBIV Ny pacnpoCTPaHAETCs BAOMb IMHUN C HOMEPOM:

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

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCMManbHas aMnauTyaa ceeToBoro Bektopa B N=3,5 pas 6onblie
MUHMManbHo. CTeneHb nonspv3auny ceeTa paBHa:

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

11. Yron mex gy rnaBHbIMM NNOCKOCTAMM nonsapusaropa n aHannsatopa paseH 30 rpan. PaccuntaTtb nameHeHve
WHTEHCMBHOCTU MNpoLIeIlero Yepes HNX CBeTa, eCv Yron Mexdy rnasHbiMy NIOCKOCTAMU paseH 45 rpag.

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

12. Ina anekTpOMarHNUTHOro N3ny4eHns ¢ ONnHOW 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 anekTpoHa oTaadyum. Yron
pacceaHuns 90, HanpasieHne OBUXEHNS 9NIEKTPOHA OTAayn COCTaBNAET C HarnpasneHem nagarouwero gortoHa yron = 60
rpan. Ecnv umnynbc napatowero gpotoHa Pdp, TO MMNynbC anekTpoHa 0TAaqm paBeH...

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

14. Katoq BakyyMHOro (poTo3snemMeHTa OCBelaeTCs CBETOM C SHepruen ksaHTos 8 aB. Ecnu poToToK npekpalaetcs npu
nomadye Ha poTOaNEMEHT 3anuparoLero HanpsxxeHns 4 B, To paboTa BbiIxo4a aNeKTPOHOB M3 Katoaa pasHa(aB):
BAPVUAHTbBI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHn ncnyckaetcs aHeprus 1 kX, T0 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

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

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

17. Ha pncyHke nokasaHa KpvBas 3aBUCMMOCTM CMEKTPANbHON MNIOTHOCTU SHEPreTMYECKON CBETUMOCTY abCONOTHO
YyepHoro Tena oT AnuHbl BoNHbI Npy T=6000K. Ecnn Temnepartypy Tena ysenu4iutb B 4 pasa, T0 A4JIMHA BOJHbI,
COOTBETCTBYIOLAA MAKCMMyMy U3/y4eHUst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysenumuutcs B 2 pasa -: YyMEHbLIMTCS B 4 pasa -: yBenn4nTcs B 4 pasa

18. B atome BOLOpOAa 13 NpeacTaBneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepsoit nuHUK cepum JlaimMaHa COOTBETCTBYET Nepexon ¢ HOMEPOM?

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

19. BonbTamnepHas xapaktepucTuka B onbitax ®paHka v ['epua nonydyeHHas ong HeKOTOpPOro rasa uMeet Buf (CM puc).
MepBblii noTeHUMan Bo3byxaeHuns rasa (B aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHOWEHME ANs PoTOHA Ha Ntobble BONHOBbLIE NPOLIECCHI, CBSA3AHHbIE C YacTMLAMM1, UMMYNbC
KOTOPbIX paBeH p. Torna, ecny CKOPOCTb YacTuUL, OAMHAKOBA, TO HaMbonbLIen ANMHOW BOMHbI obnanatoT?

BAPVAHTbI OTBETOB: -: HEATPOHbI -: 3NEKTPOHbI -: -4aCTULbI -: MPOTOHbI

21. MNpwu a - pacnage agpo nsortona panmsa 88-Ra-226 npespallaeTtcsa B 94p0 C MACCOBBIM YACIOM

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

22. Kakas nons paavmoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeMeHW, paBHbIvi TPEM Neproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aTombl pacnagytcs -: 90% -: 50% 23. HenssecTHbIVi paanoakTUBHbIN
XMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs nNo cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...

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

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

3. Konnoksuym
Tembl 4,5, 6
1. MarHutHoe none B Bakyyme. 3akoH brno-Casapa-/lannaca.
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2. 3akoH Amnepa. [elicTBMe MarHMTHOIO NOMS Ha OBUXYLWMIACA 3apsaa.

3. 3akoH NOMHOro ToKa AN MarHUTHOrO MONs B BakyyMme.

4. MarHnTHoe none coneHounga n Topovaa.

5. PaboTta no nepemMeLeHnto MPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM MOne.
6. MarHnTHoe none B BewecTse. MarHNTHbIE MOMEHTbI aTOMOB Y 9NEKTPOHOB.
7. Owna- v napa- marHetnam. HamarHuyeHHocTb. MarHuTHoe none B BelwecTBe.
8. 3aKkoH NOMHOro ToKa N5 MarHNTHOrO MNoNs B BELWWECTBE.

9. deppomarHeTuku, nx CBOMNCTBA U NX NpUpoAaa.

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

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeweHuns.

13. YpaBHeHune Makceenna n nx aHanma.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPTUS.

16. MIHTepdhepeHLms cBeTa. KOrepeHTHOCTb U MOHOXPOMATUYHOCTb. YCNOBUE MHTEPDEPEHLIMOHHOIO MakcmMyma 1
MUHUMYMA.

17. IHTepdpepeHLuus ceeTa. PacueT nHTephepeHLMOHHON KapTrHbI OT ABYX NCTOYHUKOB. VIHTepgoepeHums cBeTa B
TOHKMX MIEHKaX.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-PpeHens. Meton 30H @peHens.

19. Ondbpakuma dpeHensa Ha KpyrnoM oteepctumn. dudpakuma dpeHens Ha KpyrioMm gucke.
20. Ondppakumsa PpayHrodepa Ha AMGPPakLUMOHHON peleTke.

21. Oudbpakumst Ha NpocTpaHcTBEHHON peweTke. Popmyna Bynbda- bparra.

22. MNonapuzauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. ucnepcusa ceeTta. DNeKTpoHHAs Teopms gucnepcum ceeta.

24. [1soiiHoe nydenpenomnexmne. VickyccTBeHHas ontudeckas aHM3oTponus.

25. TennoBoe n3nyyeHne 1 ero xapaktepuctnkun. 3akoH Kupxroga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

26. 'vmnoTesa lNnaHka. ®opmyna MNnaHka.

27. ®oToahdhekT. 3akoHbl hoToahekTa.

28. YpaBHeHue SiHWTenHa Ans BHeWHero gootoadodeKTa.
29. OnbITol Jlebenesa. JasneHune ceeta.

30. OppekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAaHTOBOW MexaHvkn. ®opmyna ge Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
oyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

32. Obuee ypaBHeHue LpenumHrepa. YpaBHeHue LpennHrepa nns craunoHapHbIX COCTOSIHUIMA.
33. CBoboaHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NoTeHUMansHon sme".
34. MpoxoxaeHre YacTuLlbl CKBO3b NOTEHUMANBHbIA Hapbep. TYHHENbHbIA 3EKT.
35. KBaHTOBbIVi raPMOHMYECKMIA OCLUMANSATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl bopa.

37. ATom Bogopoa. KsaHToBsble yncna.

38. CnekTpbl aTOMOB ¥ MOMNEKY.

9K3ameH

Bonpochbl kK aKk3ameHy:

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

. 3akoH Amnepa. [elicTBME MarHUTHOrO NONS Ha ABUXYLWMACS 3apsa.

. 3aKOH NOMHOro ToKa A5 MarHNTHOrO MONs B BaKyyMe.

. MarHuTHOe none coneHonga n Topomaa.

. Pabota no nepemelLeHn0 NPOBOOHNKA W KOHTYpa C TOKOM B MarHUTHOM MOne.

. MarHuTHoe none B BelwecTse. MarHUTHbIE MOMEHTbI aTOMOB U SNEKTPOHOB.

. [lna- n napa- marHeTnam. HamarHn4yeHHoCcTb. MarHuTHOe none B BelwecTBe.

. 3aKOH NOMHOro ToKa A5 MarHUTHOrO NONs B BELECTBE.

. beppomarHeTuku, Ux CBOMCTBA 1 UX Npupoaa.

10. OnekTpoMarHnTHaa nHaykumus. Onbitel @apanes. Mpasuno JleHua.

11. DHeprmusa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeweHuns.

13. YpaBHeHue Makceenna v nx aHanms.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOMHbI. XapakTepucTUKn. SHeprus.

16. IHTepdhepeHLms cBeTa. KOrepeHTHOCTb U MOHOXPOMATUYHOCTb. Y CNOBUE MHTEPEPEHLIMOHHOIO MakcmMyma 1
MUHUMYMA.

O©Qoo~NOOOThWN =
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17. IHTepdhepeHLus cBeTa. PacueT nHTephepeHLMOHHON KapTrHbI OT ABYX MCTOYHUKOB. VIHTepgepeHuUms cBeTa B
TOHKMX MIEHKAX.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-®peHens. Meton 30H PpeHens.

19. Oudppakuus ®peHens Ha Kpyrnom oteepctun. dudopakums PpeHens Ha KpyrinoMm oucke.
20. Ondppakumsa PpayHrogepa Ha AMdPakLUMOHHOR peleTke.

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

22. MNonapuzauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. ucnepcusa ceeTta. ONeKTpoHHas Teopus gucnepcum ceeta.

24. [1soiiHoe nydyenpenomnexue. VickyccTBeHHas ontudeckas aHu3oTponus.

25. TennoBoe n3ny4eHne 1 ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbLmaHa. 3akoH cMmeleHns
BuHa.

26. 'vnoTte3a lNMnaHka. ®opmyna NnaHka.

27. ®oToahdhekT. 3akoHbl hoToahekTa.

28. YpaBHeHWe SiHWTenHa Ans BHeWHero gootoadodekTa.
29. OnbiTbl Jlebenesa. [laBneHue ceeTa.

30. 9dbgpekT KomnToHa.

31. OcHOBHble NONOXEHWSA KBAHTOBOW MexaHvkn. dopmyna ae Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
PYyHKUMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

32. Obuiee ypasHeHue LWpeauHrepa. YpasHeHune LWpennHrepa ons ctaumoHapHbIX COCTOSHUIA.
33. CBobopHas yactuua. HYactuua B 0LHOMEPHO NPSIMOYroNbHOM " NOTEHUMaNnbHOM same".

34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHUManbHbIA 6apbep. TYHHeNbHbIR 3d0dekT.

35. KBaHTOBbIVi rapMOHMYECKMIA OCLMANSATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB ¥ MONEKY.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNMBaHUA 3HAHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHO-pERTUHIOBas CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUIA, HaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
CemecTp 2

TekyLLUA KOHTPONb

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo 1 40
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTCs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

KonnokeuyMm  [Ha 3aHsTM oBy4arollmecs BbICTynatoT C OTBETaMu, OTBEHAOT Ha BONPOCHI
npenonaeartens, 06CyXaatT BOMPOCkI No n3y4yeHHoMy MaTepuany. OueHusatoTcs
YPOBEHb MOArOTOBKM MO TeMe, CNOCOOHOCTb CUCTEMHO U IOFMYHO U3naratb
MaTepuan, aHanMsmpoBaTb, POPMYNNPOBATL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BOMpPOCk!) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOIA
dopme. OueHrBaeTcs BNageHMe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNoCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

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

TeKkyL i KOHTPOb

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

TecTuposaHue |TecTupoBaHWe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo 2 10
TECTOBbIX 3a4aHW. Ha BbiNONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWA.

KonnokeuyM  [Ha 3aHsTM oBy4arollmecs BbICTyNnatoT C OTBETaMu, OTBEYAOT Ha BONPOCHI
npenonaeartens, o6CyXaarT BOMPOCk! No n3y4yeHHoMy matepuany. OueHuBatotes | 3 10
YPOBEHb MOArOTOBKM MO TeMe, CMIOCOOHOCTb CUCTEMHO U IOFMYHO U3naratb
mMaTepuan, aHanMampoBaTtb, POPMYNNPOBaTL COBGCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHON MU NMUCbMEHHON doopMe no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHue MateprasnoMm, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NpKn
aHannase NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.

7. MNepeyeHb OCHOBHOW U [ONOMHUTENBHON Y4eO6HOW nuTepaTypbl, HEOOXOAUMOW Asi OCBOEHUS OUCLUMNIUHDI
(monyns)

7.1 OcHoOBHas nuTeparypa:

1. Casenbes . B. Kypc obuwei dgonaukn [TekcTt]=A Course in general pfysics : B 3-x Tomax / W. B. Casenbes. - 11-e uag,.,
ctep. - CankT-MeTtepbypr : lanb, 2011. - T. 1 : MexaHuka. MonekynspHas domauka. - 432 c. : un. - (Y4ebHuKn ons By30B.
CneumnanbHas nutepartypa). - 'pud HMC. - B nep. - ISBN 978-5-8114-0630-2.(100 3k3.)

2. CaBenbes W.B. Kypc 0bweit ouanku [TekcT] : yuebHuk ons By3os : B 3 7. / V.B. Casenbes. - 10-e u3ga., cTep. -
CankT-MNeTepbypr : NaHb, 2008. - T. 2 : OnekTpN4eCTBO U MarHeTu3M. BonHbl. OnTuka. - 496 c. : un. - (YuyebHukn ans
By30B. CneumanbHasa nutepatypa). - [peam. ykas.: ¢. 492-496. - on HMC. - B nep. - ISBN 978-5-8114-0631-9. - ISBN
978-5-8114-0629-6. (31 aka.).

3. Casenbes W. B. Kypc obweit gounankm [TekcT] : yuebHuk ons sy3os : B 3 1./ U. B. Casenbes. - 9-e u3g., cTtep. -
CaHkT-lMeTepbypr : JlaHb, 2008. - T. 3 : KBaHTOBas onTtuka. AToMHas douavka. dusmka Teephoro Tena. dusmka
aTOMHOrO sApa 1 aneMeHTapHbIX YacTuu. - 320 c. : un. - (Y4ebHuku ons By3os. CneunanbHas nutepartypa). - Mpenm.
ykas.: c. 314-317. - 'pudp HMC. - B nep. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. (99 3k3.).

4. Tpocpumosa T.U. Kypc gomsmkn [TekcT] : ydebHoe nocobue Anst HXEHEePHO-TEXHNYECKMX CreLnanbHOCTeh By30B /
T.W. Tpocpmmoga. - 10-e nag., nepepad. n gon. - Ekatepunbypr : ATI, 2016. - 560 c. : un. - (Bbicwee
npogoeccroHansHoe obpasoBanue). - Pek. MO. - B nep. - ISBN 5-7695-1870-5. (35 aka.)

5. XaBpyHsik B. I'. Kypc dpmanku: yuebHoe nocobue / B.I. XaBpyHsik. - Mocksa: HALL UH®PA-M, 2014. - 400 c. -
(Beicwee obpazosaHue: bakanaepuar). - ISBN 978-5-16-006395-9 - URL: http://znanium.com/catalog/product/375844

6. demuayeHko B. V. dunsuka : yuebHuk / B.W. Oemuoyerko, N.B. OemnayeHko. - 6-e n3g., nepepab. n gon. - Mockea :
NH®PA-M, 2018. - 581 c. - (Bbicwee obpasoBaHune: bakanaepmar). - TEKCT : 9NeKTPOHHBIiA. - ISBN: 978-5-16-010079-1.
-URL: http://znanium.com/catalog/product/927200

7.KysHeuos C. N. Kypc consmku ¢ npymepamun pelweHns 3agad. 'dunanka KOHAEHCUPOBAHHOTO COCTOSHMS' [SNEeKTPOHHbIN
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatenbckii ToMcKui
nonuTexHuyeckmnin yHneepcutet, 2011. - 47 c. - URL: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nutepartypa:

1. BacpuH [. B. dusnmka [TekcT] : yuebHoe nocobue : [B 2 yactax] / O. b. BacuH. - 2-e n3g., non. - KasaHb : 13a-8o
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpeaMm. ykas.: c. 445-459. - Mpun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)

2. BacpuH . B. dusnka [TekcTt] yueb. nocobue ons cTyn. MHxXeHepHbix cneu./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :
WN3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.)

3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbIA pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, . A.
"oH4apeHko, A. B. MnbtowoHok. - Mocksa: MIHDPA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - URL:
http://znanium.com/go.php?id=252334
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4. Npaboeud K. H. dunsmrka [OnektpoHHblit pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - URL: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. nblowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
"oH4apeHko. - Mocksa : MH®PA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - URL:
http://znanium.com/go.php?id=397226

6. KanH K. B. Kypc obuweit conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH- Mockea: KYPC: HALL
NHDPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - URL.: http://znanium.com/catalog/product/956758

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

Kypc obwein gousmkn. B 5-n 11. Tom 3. MonekynsipHas domavka n TepMoamHamuka [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / . B. Casenbes. - CankT-MNeTepbypr : NaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9 -
https://e.lanbook.com/book/706

Cagenbes W.B. Kypc obuwei gouankmn. B 5-n 11. Tom 1. MexaHuka [SnekTpoHHbIiA pecypc] : ydebHoe nocobue / . B.
CagenbeB. ? CaHkT-leTepbypr : MaHb, 2011. ? 352 c¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes, W.B. Kypc 0bweit cousvku. B 5-n 11. Tom 2. DNeKTpriecTBO U MarHeTU3M [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / . B. Casenbes. ? CankT-lMNeTtepbypr : NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1208-2. -
https://e.lanbook.com/book/705

9. MeToguueckue ykasaHusl oisi 06y4yaroLLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumm B xone NeKLUMOHHBIX 3aHSATUI HEOBX0AMMO:

1. Bectu KOHCNeKTupoBaHme y4ebHoro matepuana.

2. Obpauatb BHAMAHUE Ha KaTeropun, OPMyNUPOBKM, 3aKOHbI, PACKPbIBAOWME COAEPXAHNE
Pr3N4eCcKnx SBNEHNN N NPOLLECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANIbHBIE 40KA3aTENbCTBA (PU3NYECKMX
3aKOHOB.

4. BHMMaTenbHO ySCHUTb MPaKTMYECKYy HanpaBieHHOCTb OCHOBHbBIX 32aKOHOB COU3NKMN.

5. XenatenbHo ocTaBuTb B paboymx KOHCNEKTAX MOssi, HA KOTOPbIX AenaTh NOMETKM N3
pekoMeHOoBaHHOM NMTeparypbl, LOMONHAIOWME Marepman npocnywaHHon nekumu, a Takxe
nogyepkmBaolLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUHECKMX MONOXEHNA.

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

npakTnyeckune | B xoie NpakTUyeckmnx 3aHATU He0OX0AMMO:

3aHsTUA 1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpOca. YCTaHOBUTL BCE NN JaHHbIe NpuBeaeHbl ANs pelleHunst
3apadn. Coenatb cXxemMaTn4yeckmin pUCcYHoK.
2. Kax ayto npakTuyeckyto 3agaqy pewnTb BHayane B obwem suae. 1o No3BONMUT LieNieHanpasneHHo
MCMonb30BaTh PU3NYECKUI 3aKOH MO TeMe peLiaeMoii 3aaayu.
3. MpoBecTu YncneHHble MaTeMaTmyeckne pacyeTbl 1 06s13aTenbHO NPOBEPUTb Pa3MEPHOCTL U
NpaBnonof06HOCTb NOMYYEHHbIX OU3UYECKIX BETNYMH.

nabopatopHble| MNepen npoeeneHnem nabopaTopHoit paboTbl 06s3aHbI 03HAKOMUTLCS C TEXHUKOI Be3onacHoCTV npu
paboTbl BbIMOMHEHNW AAHHOM paboThl 1 METOANYECKUMU YKa3aHUaMK K paboTe. MNpy BbINONHEHUN

nabopaTopHbIX paboT HeobXxoaMMo:

1. CchopmynupoBaTthb Lenb 1 33424y BbINONHAEMO paboThl

2. Ykasatb B 0TYETE CXEMY YCTAHOBKM U pacckasaTb MPUHLUM ee AeACTBUS

3. 3anucarb pesynbTaTthl MU3MEPEHW B Tabnuue 1 onpenenutb paboure opMynbl pacyeToB

4. ObpaboTaTb pe3ynbTatbl U3BMEPEHUIA COrNacHo pabounx POpPMyn 1 NPEeACTaBUTL OaHHbIE B BUAE

rpacounkoB, Tabnuu, (MPUBETCTBYETCS MCMONb30BaHME NPorpamm 06paboTkn aKCNePUMEHTaNbHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii

5. CocTaBnTb BbIBOABI MO UTOrAM BbIMONHEHHO paboThl. [TPOBECTU CPABHUTENbHBIA aHanu3 ¢

TEOPETNYECKMU OAHHBIMU

6. Mo ntoram BbINONHEHNS PabOTbl COCTABUTL OTHET MO BbIlEYKA3aHHbIM MyHKTaM (MPUBETCTBYETCS

HanevyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETNYECKMNE BOMPOCHI NO TeMe paboThl.
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Bup pabor MeTopmnyeckue peKkoMeHpauum
camocTtosi- | B xone camoctosiTenbHoin paboTbl HE06X0AUMO:
TenbHas 1./13y4nTb OCHOBHYIO 1 LOMONHUTENbHYIO NUTEPATYpPy No TEME.
pabota 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, LONoAHUB ero COBCTBEHHBIM KOHCMEKTOM,

Mo/y4eHHbIM U3 PEKOMEHJ0BaHHON MpenoaaBaTenem nuTepartypbi.

3. Nayuntb pekoMeHaoBaHHbIe NpenoaasaTenem aNnekTpoHHbIE 00pasoBaTebHbIe PECcypChl,
npeseHTaumn Nno n3yyaembiM pasnenam QUanku.

4. Obpatntb 0coB0€e BHUMAHNE Ha NOCTAHOBKY 3KCMEPUMEHTaIbHbIX OMbITOB, AOKA3bIBAOLMX
ovanyeckune 3aKoHbI B MPUpPOAE.

5. B cny4ae BonpocoB Mo usy4aemomy matepuany- obpawarscs K npernoaasarento 3a
Pa3bsACHEHUAMU.

TecTuposaHue | TectmposaHue

1. MNepen peleHreM 3afaHnin peKoMeHoyeTcs NOBTOPMTb COOTBETCTBYHIOLLYIO TEOPMIO MO y4ebHMKaM
WM KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATNSX.

2. MpurcTynas K pelweHnto 3anaHusi, He06Xo04MMO KpPaTKO 3anucaTb ero ycnoeue, u (ecnu
HeobxoaouMo) caenaTb pUCyHOK. PeleHne cHavana cnefyet ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACYETHYIO POPMYY 1 3aTeM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tocne aTtoro Hy>XHO CPaBHUTb MOMYYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANM3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblGpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNBKN.

3. Ob6s13aTeNbHO BbINONHEHWE AOMAWHMX NPAKTUYECKUX 3aA4aHNiA 4SS YCNEWHOro NpoxXoX AeHus!
TECTUPOBAHUS U HANMUCAHWUS MUCbMEHHbIX (KOHTPOMbHBLIX PaboT).

[MoaroToBka K 9Kk3aMeHy (3a4eTy)

1. O3HaKoOMNTbLCS C NepeYyHEM BONPOCOB A5 3a4eTa

2. BH1mMaTenbHO npoyYmTaTtbh U OCMbICINTbL PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCNEKT nekumin. BelyunTb
BCe om3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. 3ayet no hmsrke NPOXOaNT B MUCbMEHHON CHOPME 1 OONXEH comepXaTb:

- onpegneneHne OCHOBHbBIX PU3NYECKMX BEMIMYMH (B aHANUTUYECKOWN N TEKCTOBOW (hopMme);

- ANt BEKTOPHbIX BENMYUH OOMXHbI 6bITb ONpeAeneHbl Kak Moay/b, Tak U HanpaBneHue;
-CbopMynMpPOBKY OCHOBHbIX 3aKOHOB CHU3MKMN (B aHANUTUYECKOA N TEKCTOBOW (DOPME); MPU 3TOM
HeobXoouMo LaTb onpenenieHne OnsNYECKmX BENNYUH, BXOASAIWMX B (OOPMYIMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NONY4YNTb PacHETHYIO HOPMyNy 1N 3aTEM NPOMIBECTM YNCNEHHbIV pacyeT B eauHunuax CU.

Konnokeuym | Konnoksuym

1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB

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

3. Konnoksuym no cousvke npoxoamT B MMCbMEHHO OpMe 1 OOMXKEH CoaepXartb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLyfb, Tak U HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (3UKI (B aHAIMTUYECKOM 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO faTh onpeneneHne PU3NYECKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

3ayet 1. O3HaKOMMTLCS C NepPeYHEM BOMPOCOB 414 3a4eTa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE oM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. 3ayeT no hu3rke NPOXoaMT B MMCbMEHHOM (DOPME 1 LOMXKEH comepXarb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyNb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKU (B @aHANUTUYECKOW 1 TEKCTOBOW ChOopME); MPU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

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

aK3aMeH 1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB ANs 9K3aMeHa

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3n4eckne PopMysbl Mo NPORLEHHEIM TEMaM

3. 9Kk3ameH no husrKe NPoXoanT B MUCbMEHHOV POpMe 1 AONIXEH CopepXartb:

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

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET HA BOMPOC

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

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "duanka” npearnonaraet UCMONb30BaHUE CieayoWero NPorpaMMHOro obecneyeHns n
WHJPOPMaLMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT nponaseneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCYyAapCTBEHHbIX OPraHoB, Npenogasartenei segymx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CNELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMeKchbl, MOHOrpadum, asTopedeparhl, Auccepraumm, SHUMKNoNeaun, CRoBapu U CNPaBoYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndgaHus, Bbinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeeparbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMMNAUHBI IMEETCS B HANNYMU B 3NIEKTPOHHO-OMBNNOTEYHON crncTeme
WNapaTenbcTBa "MaHb" , BOCTYN K KOTOPOM NpenocTasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "flaHb" 1 opyrux BeLylwmx n3naTenbeTs y4ebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKNM 1 F'yMaHUTapHbIM Haykam. 96C
NapaTtenbcTea "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MaKCMMarnbHOMY KONIMYECTBY NPOUNIbHBIX HAMPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

OcBoenve gucuunanHbl "®unsmka” npegnonaraeT NCNOMb30BaHNE CNeayOWero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayoutopus COCTOUT 13
WHTErpupOBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpaB/ieHNs, OCHaLWEeHHas COBPEMEHHbBIMY CpencTBaMu
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo v ayano nHpopMaLmm, NonyyeHns U nepenaydm anekTpoHHbIX
IOKYMeHTOB. Tunoeas koMnnektauns MynbTUMe4MnHOM ayamuTopun COCTOUT N3: MyNIbTUMEOUAHOIO NPOeKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenogasaTensl, BKNoYaoLWen Ta4-CKpMH MOHUTOP C AnaroHanbio He MeHee 22 OoMOB, NepCOoHasbHbIA KOMMbIOTEp (C
TEXHNYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHms obopynoBaHNeM, nHTepdoeiicbl noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens sSBNSIeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONTHOLEHHbIM paboynM MecToM npenogasarens. Mpenonaeartens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATUS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskm obyyatolmxcs B yaoOHOR 1 [OCTYMHOM
LNt HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEeHMs!, B TOM Y/AC/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPNOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopus TakXe OCHaLEeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbloTepHOE 060pyI0BAHMEM MMEET COOTBETCTBYIOWEE NNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbiin Homep 1029189019
Crpanuvua 19 n3 20.

A



Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

KoMmnbloTepHbIli Knace, npeactasnsiowmii cobol paboyee MeCcTo npenoaasatens U He MeHee 15 paboymx mMecT
CTYLEHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, MEPCOHaNbHbIA KOMMbIOTEP, NMMLIEH3MOHHOE NPOorpaMMHoe
obecneyeHune. Kax bl KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOOKOYEHbI K
KOpropaTtueHO KoMnbloTepHoi ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6X0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otaenbHbIM gUuCUMNANHaM, a Takxke nNpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTol oby4vatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKKM 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTePManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHusl oauCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cheaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMKn 0By4aoWwmMMncst MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntob0oro HETEKCTOBOrO KOHTEHTA [/l er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- PYMEHEHNEe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEeHeHre ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeieHNs CEMUHAPOB, BbICTYMNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolyMMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta Unm sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTponTtensCcTBo” 1 NPoduio NoAroToBkM MpOMBbIWNIEHHOE 1 rpaXaaHCKoe CTPOUTENBLCTBO .
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