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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.

OcBavBaeTcs Ha 2 Kypce B 3, 4 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 - 48 yaca(oB), B TOM 4yucne nekuun - 16 yaca(oB), npakTnyeckume 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 AUCLUMNANHDBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 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 3 4 2 2 50
W BOJTHbI.
PeructpaunoHHbiin Homep 1029189219 OBAEKTPOHHBIH
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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

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 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.

KETPOHHBH
B_EPCHTET
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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.

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuMKuK.

SﬂeKTpVI'-IeCKOG rnone B BellecTee

MonsipHble 1 HenonsipHble ANANEKTPUKN, NX nonsipuaaums. MNMonspusoBaHHocTb. Teopema aycca anst onanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst aNEeKTPUYECKOro nonsi.

MoCTOAHHbLIN 3NEKTPUYECKMIA TOK

Cuna v nnoTHOCTb Toka. 3.4.C. UCTOYHMKA Toka. HanpsixeHue Ha ydacTke 1-2. 3akoHbl OMa afisi 0IHOPO4HOMO U
HEeoOHOPOAHOrO Y4aCcTKOB B MHTErpanbHol U audddpepeHLumanbHoin goopMax. 3akoH dxoyns-JleHua. Mpasuna
Kupxrodpa. dnekTpuyeckme ToKM B XUIOKOCTSIX, rasax, B Bakyyme.

MarHuTHOe none B Bakyyme

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbli MomeHT. 3akoH buo-Casapa-/lannaca. Linpkynsauus sektopa .
Cwuna JNopeHua. [uxeHve 3apsna B MarHMTHOM none. MarHuTHblin noTtok. Teopema Maycca. Pabota MarHuTHoOro nons.
OnekTpomarHutHasa nHaykums. Npasuno NeHua. 3akoH ®apanes. MHaykTneHocTb. CaMoMHAYKLMS.

MarHuTHOe none B BelecTse.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHoro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTUKn. SHePrus MarHUTHOro Nons.
OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHnsa Makcsenna B MHTErpanbHon u audepeHumnansHom
chopmax, nx qoU3anyecknin CMbICH.

OnekTpoMarHuTHele konebaHmsi

Heszatyxatowme anekTpomarHmTHble konebaHus. 3atyxatowme konebaHus. BoliHyXaeHHble anekTpudeckune konebaHums.
Pe3oHaHc ToKa.

aﬂeKTpOMaI'HVITHbIe BOJIHbI

BonHoBoe ypaBHeHune ons E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BOH. CBOMCTBA 9/1€KTPOMarHUTHbIX
BonH. lkana 3NEKTPOMArHUTHbIX BOJTH.

Tema 5. BonHoBasi 1 KBaHTOBasi ONTUKa.

WNHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa UHTepdpepeHunn. IHTepdpepeHums ceeTta oT
pas3nnyHbix 06 bEKTOB.

Ondopakuns ceeta

MpvHumn MoitreHca-PpeHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa oT pa3nunyHbiX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcms ceeta

EcTecTBeHHbI 1 nonspuaoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomnexune. ucnepcus
cBeTa. DNeKTPOHHas Teopus ONCnepcumn ceeTa.

Tennosoe nanyyexune

XapakTep1cTrKK TennoBoro uanyyeHns. 3akoHel Kupxrodpa, CtedpaHa-bonbumaHa. 3akoH cMeweHusi Buna. KeaHTtoBas
npupona nanydeHus. MNninoteaa lMNnaxka. ®@opmyna MnaHka. OnTudeckas NMPoOMeTpUs.

doToadppekT. ddhdekT KomntoHa. [laBneHve ceeTa
3akoHbl BHEWHero dhotoadpdpekTa. YpaBHeHNe DHWTENHA ans dpoToadpdoekTa.

Tema 6. OCHOBbI KBAHTOBOW MeXaHUKU. PU3nkKa aToMa M aTOMHOrO sigpa.
OCHOBHbIe NONOXEHNSA KBAHTOBOM MEXaHUKN

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky

PerncrtpaumoHHbiin Homep 1029189219
Crpanuvua 5 us 21.



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

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

KsaHTOBas Teopmsa atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CNekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNa, CNEKTP U3My4yeHus, npasuna otbéopa, CrvH
anekTpoHa. ®@epMunoHbl 1 6030HbI. MpuHumn Maynwu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

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

Mogenu snpa. PannoakTnBHoe n3nyyYeHne 1 ero Buabl. 3aKOoH paanoakTMBHoOro pacnaga. MNpaswna cMeweHns. Anbda,
BeTa-pacnaf. [aMma nanydeHue u ero cBoiicTea. Pe3oHaHCHOe nornolweHne ramma-usnydeHus. dgpdekt Meccbayapa.

Peakuumn neneHus n cuHTesa saep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylEeCTBAEHMS 0Bpa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHWA",

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NpoBEAEHNS TEKYLLErO KOHTPOS YCNEBAEMOCTU 1
MPOMEXYTOYHOM atTecTaumm obyyaiowwmxcs ceaepansHoro rocyAapCTBEHHOro aBTOHOMHOr0 06pa3oBaTensbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHbiii yHMBEpCUTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM PoHLA OLEHOYHbBIX CPEACTB ANs
NpoBeAeHNs TeKyLe, TPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocyiapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii

yHUBEpcuTet .

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO Y4PEXOEHUS BbICWIErO MPOtECCMOHaNBHOro 06pa3oBaHus
"KasaHckuin (MprBonxckuin) doegepanbHbii yHuBepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMNOSb30BaHMIO B
y4ebHOM npoLecce U yoaneHus anekTPoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOrO 0byyeHus
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO y4pexaeHns Bbiciwero obpasosaHus "KasaHckuii

(MpwuBoMXCKMIA) dhenepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKMN 3HAHWA 0Bydyarowmxcs
B (penepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpEXAEHNM Bbicwero obpasoBaHns "KasaHckuii
(MpwBoOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mntoHst 2013 r. "O nopsiake pa3paboTku 1 Boinycka y4ebHbIX 3aaHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpPEXAEHNN BbICWEro NPOPeCCnoHanbHOro

obpaszoBaHus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHUBepcuTeT™.

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHON
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3penbl) AUCLUUNNUHBI
Cemectp 3
| Tekywumit koHTpons)
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OueHnBaemble
KoOMMeTeHLUmn

ddopMa KoHTpons

Aran Tembl (pa3nenbl) AUCLUMUHDI

1. ®dusnyeckme ocHoBbI MexaHukn. MexaHudeckne konebaHus u
BOJHbI.

2. MonekynsipHasi ou3nkm 1 TepMoLMHaAMUKA.

3. AnekTpocTaTUKa 1 ANEKTPUYECKUIA TOK.

1. dusnyeckme oCHOBbI MexaHVku. MexaHudeckne konebaHus u
BOJHbI.

2. MonekynsipHasi ousvki 1 TepMoaMHaMuKa.

3. AnekTpocTaTUKa 1 aNeKTPUYECKnin ToK.

1. ®dusnyeckme ocHoBbI MexaHukn. MexaHudeckne konebaHus u
BOJHbI.

2. MonekynsipHasi ou3nkn 1 TepMoLMHaMKKa.

3. AnekTpocTaTUKa W INEKTPUYECKUIA TOK.

1 NabopaTopHble

paboThl OfK-1

2 |Konnokeuym Or1K-1

3 [TectuposaHue OrK-1

3auer OrK-1

CemecTp 4
TeKyLLMI KOHTPO/Ib

4. OnekTpoanHaMmnKa. dNeKTpoMarHMTHble KonebaHns 1 BOMHbI.
5. BonHoBas 1 kBaHTOBas onTuKa.

6. OcHOBbI KBAHTOBOI MexaHukn. Pusnka atoma 1 aTOMHOro
aapa.

4. SnekTpoanHaMmKa. AnekTpoMarHUTHble konebaHns 1 BONHbI.
5. BonHoBasi n kBaHTOBas OMTUKA.

6. OcHOBbI KBAHTOBOI MexaHukn. Pusmnka atoma 1 aToOMHOro
s4apa.

4. OnekTpoanHaMunKa. dNeKTPoMarHTHble KonebaHns 1 BOMHbI.
5. BonHoBas 1 kBaHTOBas onTuKa.

6. OcHOBbI KBAHTOBOI MexaHukn. Pusnka atoma 1 aTOMHOro
aapa.

NabopaTtopHbie

paboThl OfK-1

2 |Konnokeuym OrlK-1

3 [TectuposaHue OrK-1

Sk3aMeH OrK-1

6.2 OnucaHue nokasartenen u KpUTeprmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3u4YHbIX 3Tanax ux chopMmpoBaHus,
onucaHue LUKan oueHnBaHus

npasunbHO. MNMposasneHa
npeeocxogHas
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHNS NONHOCTbIO
0CBO€eHbl. Pesynbrar
nabopaTtopHoit paboTol
NMONHOCTbIO
COOTBETCTBYET €€
Lensam.

B OCHOBHOM MpaBuibHO.
MposiBneHa xopowas
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
1N YMEHNS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoii paboTol
B OCHOBHOM
COOTBETCTBYeET eé
Lensam.

NCMob30BaHbI
npasunbHo. MNMpossneHa
yOOBNeTBOpUTENbHAS
TeopeTnyeckas
noaroToBKa.
Heobxonnmble HaBbIKK
N YMEHNS 4aCTUYHO
OCBO€Hbl. Pesynbrar
nabopatopHoit paboTbl
4acTM4YHO
COOTBETCTBYET €€
Lensam.

HenpasBWibHO.
MposiBneHa
HeyaooBNeTBOPUTENbHAS
TeopeTmyeckas
noaroToBka.
HeobxoavMble HaBbIKU
N YMEHUSI HE OCBOEHbI.
PesynbTar
nabopaTopHoit paboTol
He COOTBETCTBYeET €€
LensiM.

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 3
TeKywWWin KOHTPONb
Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 Ob6opynosaHue n O6opynosaHue n
paboTbi METO[bl NCMONb30BaHbl (METOAbl MCMONb30BaHbl (METOAbl YaCTUHHO MeTOAbl MCMOb30BaHbI 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnoksuym Bbicokunii ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HeynosneTtBopuTeNnbHbIA
BNafeHns MatepuanoM |[BnageHus matepuanom (BnaneHus Matepuanom |ypoBeHb BnaneHus 2
no teme. NpeBocxonHoe|no Teme. Xopowee no Teme. marepuanom no Teme.
yMeHune yMeHue YnosnetsoputenoHoe |[HeymeHune
goopMynupoBaTb CBOM |cpopMynMpoBaTth CBOM  [ymMeHne oopmMynupoBaTb CBOU
MbiCnn, obcyxaaTtb Mbicnv, obcyxaatb goopMynMpoBaTtb CBOU  |Mbicnu, obcyXxaaThb
INCKYCCUOHHbIE INCKYCCUOHHbIE Mbicnn, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. MNpekpacHo|NoNoXeHNs. XOpowWwo  [OUCKYCCUOHHbIE MONOXEHUS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. MoHATUAHBIM annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MpoaemMoHcTpypoBaH  [[poLEMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb CPEeLHUiA ypOBEHb MpooeMoHCTpMpOBaH  (HeynoBNETBOPUTENbHbI
NOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [yooBneTBOPUTENbHBIA  |ypOBEHb NOHUMAHNS
YPOBEHb NOHMMAHNA marepwuana.
matepuana.

TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auteHo He 3auteHo

3auer Obyuatowwmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincsl 06HapyXunn 3HaYUTeENbHbIE
y4ebHO-nporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl MO CNeumnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasunscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBLL.  |CMOCOBGEH NPOLONXNUTL 00yYEHNE UK

NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccrmoHanbHOM nedaTenbHoOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.

CemecTp 4

TekyLLUA KOHTPONb

NabopaTopHble |O6opyLoBaHWE 1 O6opynoBaHue u O6opynoBaHue u O6opynoBaHue 1

pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl (METOAbI YACTUYHO MeToAbl NCMOMb30BaHbI 1
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMNbHO. [MCMNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBOpuTENbHaa  [HEeynoBneTBopuTeNbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.

W YMEHWS NOMHOCTBIO (U yMeHUs B ocCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. PesynbTat ocBOeHbl. PesynbTaTt N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.

Lensim.

Konnoksuym Bbicokuii ypoBeHb CpenHwuii ypoBeHb Hu3akuin ypoBeHb HeynoeneTtBopuTenbHbI
BNafeHns MatepranoM [BnageHus matepuanom (BnafeHus Matepuanom |ypoBeHb BnageHus 2
no Teme. lNpeBocxonHoe|no Teme. Xopouwee no Teme. marepuanom no Teme.
yMeHune yMeHue YnosnetsoputenoHoe |[HeymeHue
goopmynupoBaTb CBOM |popMynmMpoBaTtb CBOM  [yMeHne dhopmynupoBaTb CBOU
MbICnn, 06CyXaaTb Mbicnv, obcyxaatb PopMynMpoBaTh CBOM  |MbicnK, 0bcyXaaThb
INCKYCCUOHHbIE INCKYCCUOHHbIE Mbicnu, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. MpekpacHo|NoNoXeHNs. Xopowo  [AUCKYCCUOHHbIE MONOXEHUS.

OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN NMONOXeHus. MoHaTUAHBIM annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MNpoaemoHcTpypoBaH  |[1pOAEMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb CpeLHUiA ypOBEHb MNpooeMoHCTpMpoOBaH  |HeynoBNeTBOPUTENbHbIN
NOHUMaHWA Mateprana. [MoHMMaHus maTepuana. [yooBneTBOPUTENbHBIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMAaHNA matepwuana.
matepuana.

TectuposaHue |86% npaBuibHbIX Ot 71% B0 85 % Ot 56% 00 70% 55% npasusibHbIX

otBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX 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. Konnoksuym

Tembl 1, 2, 3

1. OnemeHTbl KMHematukn. Tpaektopus. NepemeweHne. CkopocTb. YckopeHue. IMyTb.

2. Yron nosopoTta. Yrnoeas ckopocTtb. CBA3b NMMHENHOW 1 YrI0BO CKOPOCTU. YTI0BOE YCKOPEHNE.
3. dunHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

4. InHamunka TBepporo tena. LleHTp macc. 3akoH ABMXEHUS LeHTpa Macc.

5. Pabota B MexaHuike.

6. KuHetnyeckas n noteHumanbHas sHepruu.

7. OnHamuka BpallaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MoMeHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepuun. KnHetnyeckas sHeprus spallarolerocs rena.
9. 3akoHbI cOXpaHeHns (MMMNynbca, S3HEPrMN, MOMEHTa UMMYbCa).
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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. MNepBoe Ha4Yano TepMoANHaMUKN 1 Ero NPUMEHEHNEe K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUHECKUIA,
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. SHTpOI'II/IH. CeoiicTea SHTPOMNN. BTopoe Ha4yanlo TepMOoaNHAMUKN. Cratuctnyeckuii cmbicn BTOPOro Ha4ana
TepMognHaMukun.

23. OnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsixeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnuunmn nonen.

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. MNonsapusaumsa OnanekTpuKoB: opreHTaumoHHas 1 gedopmaumnorHas. Bektop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3aPAA0B Y BEKTOPOM MOAsapusaLun.

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. OnekTponpoBOAHOCTb METANNOB. DKCNEepUMEHTanbHOEe f0Ka3aTenbCTBO ANEKTPOHHOM NpYpoabl TOKa B MeTannax.

35. Knaccuyeckas Teopus anekTponpoBogHoCT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

3. TectupoBaHue

Tembl 1,2, 3

1. NonoxeHwe MaTtepuanbHOM TOYKW B AEKAPTOBbIX KOOPAMHATAX 3a0aH0 YpaBHEHUEM I = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHne TpaekTopum Tena B MMeeT BMA?.

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. MatepuanbHas To4Kka ABMXETCS MO OKPYXHOCTU paamyca

R= 800 cm ¢ Bo3pacrTatolen ckopocTtbio V= 2t M/c NonHoe

YCKOPEHME TOYKM Yepesd 72 CeKyHAbl OT Ha4Yana ABUXEHUS YNCIIEHHO PaBHO
BAPVAHTbBI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2

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

3. Teno, paBHOMEPHO BpaLasch C yrnoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnoBoe
ycKopeHue?..

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

4. VImnynbc Tena maccomn 50. Kr, neTsawero co CKopocTbio

.. 720 M/MVH Y1CNEHHO paBeH?

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

5. MatepmanbHas To4ka (TeNo Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ BO3pacTalowen CKOpoCTbIO
V= 2t M/c HopmanbHas coctasnsiowas cunbl 4eicTByowWen Ha Teno Yepes 3..CeKyHabl OT Havana ABUXEHMUS YACNEHHO
pasHa?

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

4) 800H 5) 1600H
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6. Ecnu koagpdomumeHT TpeHns u=0.3, To Ha TeNo Maccol m = 5kr, ABMXYyLEeecs No HAKNOHHOM NnockocTu nog yrnom 300
K FOPV30HTY LECTBYET Cuna TPeHWsl paBHas MpUMEpPHO?.

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

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

7. KoopaunHatbl LeHTpa Macc CUCTEMBI

yacTtuy ¢ Mmaccamm m1 = 3 kr m2 = 6 Kr,

n306paxxeHHON Ha PUCYHKE PaBHbI

BAPVAHTbI OTBETOB: 1) 3 2)4

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

8. NmeeM Heckonbko Ten 1,2,3,4, HAXOASWNXCS Ha Pa3HO BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OANHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnu noteHumnanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB

oT 3emnu paeHa 60X, TO BENNYMHA CUMbI TAXECTU, OeN-CTBYIOWER Ha Teno pasHa?

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

10. Ban paguycom 5 cM, Mmaccoin40. Kr BpawaeTcs BOKpyr CBoew ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUT paBeH
4yMcneHHo 2 HM ,T0 yrnoBoe yCKOpeHne Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2

4) 80p/c2 5) 100 p/c2

11. [1Ba ManeHbkumx wapa maccamm mi = 5 ru m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTEpXHe OnnHOM 40 cMm.
MoMeHT uHepumn cucteMbl oTHocuTenbHo ocn 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. Monblid umnmHap maccoi 10 kr 1 pagnycom ?5¢cM katntcst 6e3 npockanb3blBaHUS MO FOPU30HTaNbHON NOBEPXHOCTM
€O CKOpOCTbIO ?2 M/c. OTHOLWEHNE Er0 KUHETUYECKON SHEPTUN

noctynaTtenbHOro oBM>XxeHns UeHTpa Macc K KWHEeTNYeCcKomn SHeprumn epalleHns paBHO?.
BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnn wactnua maccoi 100 r konebnetcsi no 3akoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa YacTuubl ), TO BEIMYMHA aMNInMTy bl yCKOPEHNS YacTulbl paBHa?
BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2

4) 20 m/c2 5) 31,25 m/c2

14. Ha pucyHke Bblle NpencTaBneH rpadpvk 3atyxatowmx konebanuii. Mepron konebaHuii paBeH?
BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42¢ 5)1,57¢

15. Ecnu koopavHarta yactuubl Mmaccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
DOBPOTHOCTbL cucTeMbl 6nmn3ka K?.

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

16. Ecnm Teno maccoi 200 r coBepluaeT konebaHusi B yCTaHOBUBLLEMCS pexXunMe Mo 3akoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii CUcTeMbl paBHa?

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

4)3,181Tub5) 4,78y

17. Ecnu nctoynmk konebanwuii ¢ nepronom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BO/HY C AMMHOWM 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 npefcTtaeneHa B (oMKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELEHUs YacTuL, cpenbl §(CM) OT
koopauHat X(M).

Ecnn yactota konebaHuii pasHa 100 'y, To dpasoBast CKOPOCTb BOMHbI 6im3ka 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 Nnockoi BoNHbI B cpefe 6e3 3atyxaHns UMeeT BUL!
&(X,t)=3 cos(0.5t -1x )cm. BonHoBoe 4ncno pasHo
BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 m-1
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4) 1 m-15) 0,5 -1

20. doToHHas pakeTa OBUXETCS OTHOCUTENBHO 3EMJIM CO CKOPOCTbIO YncneHHo paBHoi 0.5C . Xoa BpeMeHu B pakeTe ¢
TOYKM 3peHmnst 3eMHOro HabntopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)
BAPUAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONEN, TO MONSIpHas Macca BellecTsa pasHa?
BAPUAHTbBI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr
4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NpencTaBneHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl MeHaeneesa 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 mMonei ngeanbHOro rasa cornacHo rpagouky, NpeacTaBneHHOMy Ha PUCYHKE, NMPsMOi €3. COOTBETCTBYET
LaBneHue.

BAPVAHTbI OTBETOB:

1) 16,62x105 lNa 2) 12,46x105 Na 3) 9,35x105 INa 4) 6,23x105 la 5) 8,31x105 la
24. MNpwu HopManbHbIX ycnosusx ?3 mons O2 3aHNMaloT 06BEM PaBHBIA?..
BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n

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

25. NiameHeHune Temnepatypbl Ha 50K rasa renvs maccom 24r n3aMeHsIeT ero BHyTPEHHIOK SHEPruUio Ha... (ra3 cumtaTb
naeanbHbIM)

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

26. Ecnn 2 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTa paclwmpeHns rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 [ 2)3324 Ox 3)4986 Ix
4)7479 Ix 5) 9972 I

27. Ecnn mongpHas TennoeMkocTb a3oTta pasHa 20.775 Ix/monbK, TO ero yoenbHas TeNN0EMKOCTb paBHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)
3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

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

29. CpenHsia nnvHa ceobogHoro npobera Mmonekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢hheKTUBHBIA
OnameTtp monekyn cMm. lMpunoxenue).

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

30. Ecnu 8.Moneli rasa pacumpsoTes n3otepmmndeckn ot o6bema V1 = 2 n o 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

3aver

Bonpochbl k 3a4erty:

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

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHEAHON 1 YrNOBO CKOPOCTU. YTOBOE YCKOPEHNE.
. [InHamuka matepuanbHOn To4kn. 3akoHbl HbloToHa.

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

. Pabota B MexaHuike.

. Knnetnyeckas n noteHumanbHas sHeprum.

. dnHamuka BpawaTenbHOro ABUXEHNS TBEPLAOro Tena.

. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLUUN. KnHeTnyeckas aHeprns Bpallarolerocs tena.
. 3aKOHbI COXpaHeHus (MMMynbca, SHEPrun, MOMEHTa UMMybca).

O©oOoO~NOOOLTRAWN
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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. MNepBoe Ha4Yano TepMoANHaMUKN 1 Ero NPUMEHEHNEe K PasHbIM NpoLieccam (M30XOPHbIA, U30TEPMUHECKUIA,
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. SHTpOI'II/IH. CeoiicTea SHTPOMNN. BTopoe Ha4yanlo TepMOoaNHAMUKN. Cratuctnyeckuii cmbicn BTOPOro Ha4ana
TepMognHaMukun.

23. OnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsixeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnuunmn nonen.

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. OnekTponpoBOAHOCTb METANNOB. DKCNEepUMEHTanbHOEe f0Ka3aTenbCTBO ANEKTPOHHOM NpYpoabl TOKa B MeTannax.

35. Knaccuyeckas Teopus anekTponpoBogHoCT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

CemecTp 4

TeKyLLMit KOHTPONb

1. NNTabopartopHbie paboTbl

Tembl 4, 5, 6

NabopaTtopHble 3aaaHus

NabopatopHas paboTa €1. ViamepeHne yoenpHoro sapsina anekTpoHa

NabopaTopHas paboTa €2. MayuyeHne pacnpeneneHns MarHTHOro nons BOOMb OCU coneHovAaa.

NabopatopHas pabota €3. OnpeneneHne ropusoHTanbHOM COCTaBNsOWER MarHATHOM UHOYKUMWA MarHUTHOTO MOnsi
3emnu.

NabopatopHas paboTa €4. N3ydeHne siBNeHns HTEPGEPEHLNN.
NabopatopHas paboTa €5. N3y4eHne omdgopakumm ceeta.

NabopatopHas paboTa €6. N3yyeHne 3aKkOHOB TEMNOBOIo U3MYy4YeHUSs
NabopatopHas paboTa €7. O3HakoMieHne ¢ paboToi ra3oBoro nasepa.
NabopatopHas paboTa €8. CnekTp atoma Bogopoa

NabopatopHas paboTa €9. SKcnepuMeHTanbHoe noateepxaeHne noctynartos bopa. OnbiT dpaHka 1 Mepua.
2. Konnoksuym

Tembl 4,5, 6

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

. 3akoH AMnepa. [eicTBue MarHUTHOrO NOJSt HA ABUXYLWMIACS 3apsaa.

. 3aKOH MOMHOro ToKa 415 MarHNTHOrO MONs B BaKyyMe.

. MarHutHoe none coneHompaa n Topouma.

. PaboTa no nepemeLlLeHno NPoOBOAHUKA U KOHTYpPaA C TOKOM B MarHUTHOM rone.
. MarHuTHOe none B BewecTBe. MarHWTHbIE MOMEHTBI aTOMOB U 371EKTPOHOB.

. [lna- n napa- marHeTnam. HamarHn4yeHHoOCTb. MarHMTHOE none B BeLECTBeE.

. 3aKOH NOJIHOrO TOKA AJ1 MarHNTHOMO MONS B BEWECTBE.

. deppomarHeTukn, nx CBOMCTBa U NX Npupoaa.
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10. OnekTpomarHnTHas nHaykuus. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. ToK CMeWeHuns.

13. YpaBHeHune Makcsenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OneKTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPrus.

16. NHTepdepeHums ceeta. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb. YCnoBme MHTepdepeHLMOHHO0 MakCcrmMyMa 1
MUHUMYMa.

17. NHTepdepeHums ceeTta. PacyeT uHTepepeHUnMOHHON KapTuHbI OT OBYX UCTOYHUKOB. VIHTepdhepeHuns ceeTa B
TOHKUX MEHKax.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-PpeHens. Meton 304 PpeHens.

19. Oudppakuus ®peHens Ha Kpyrnom oteepctun. dudopakums dpeHens Ha KpyrnoMm oucke.

20. Ondppakumsa PpayHrogepa Ha AMdPPakLUMOHHOR peleTke.

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

22. MNonapusauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. lncnepcus ceeTta. DNeKTPOHHAs Teopus ANCnepcumn ceeta.

24. [1soiHoe nydenpenomnexue. VickyccTBeHHas ontuyeckas aHu3oTponums.

25. TennoBoe n3ny4eHne n ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbumana. 3akoH cmeleHns
Buha.

26. 'vnoTtesa lNnaHka. ®opmyna MNnaHka.

27. doToahpekT. 3akoHbl PoToadhdekTa.

28. YpaBHeHWe OiHWTenHa ns BHeWHero gooToadodekTa.

29. OnbiThl Jlebenesa. [asneHue ceeTa.

30. SdpgpekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAHTOBOM MexaHvkn. dopmyna ae Bpoins. CooTHoweHns HeonpeneneHHocTen. BonHosas
PYHKLUMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

32. Obuwee ypasHeHue WpeanHrepa. YpasHeHue WpennHrepa ons ctaumMoHapHbIX COCTOSIHWIA.

33. CBobopgHas yactuua. HYactuua B 0LHOMEPHO NPSIMOYroNbHOM " NOTEHUMaNnbHOM same".
34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHUManbHbI 6apbep. TYHHeNbHbIA 3¢0dekT.
35. KBaHTOBbIVi rapMOHMYECKMNIA OCLMANSATOP.

36. KesaHTOBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB U MONEKYII.

3. TectupoBaHue

Tembl 4, 5, 6

1.Y nnockow anekTpoMarH1THOM BOMHbI, YaCTb KOTOPOI n306paxeHa Ha puC., ANMHA BONHbI PaBHa (B MKM):
BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraeneHa MrHoOBeHHast ooTorpadoms aneKkTpu4eckon CoCTaBnSoWen 9neKTpoMarHMTHOM BOSHbI,
nepexogsuwen n3 cpedpl 1 B cpedy 2 nepneHaukynapHo rpaluue 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

3. OnTtnyeckas onuHa nyTy B NpO3payHoi NnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nydeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnm nydun garoT MuHumMyM ¢ m=0 ons ceeta
ONVUHOW BOMHbI (B MKM):

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

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHei MOHOXPOMaTNYeCKoro ceeta paeHa /2 ( AnvHa BonHbl). [Npy aToMm
pasHocTb pa3 konebaHwin pasHa...

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

6. dndpakumoHHas peweTka ¢ NOCTOSAHHON d= 5 MKM Ons cBeTa ¢ O/MHOW 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. AndpakunoHHbIA MakCUMyM TpeTbero nopsgka s ceeta ¢ AnvHon BonHbl A = 0,55 Mk noa yrnom ¢p=300 BO3HUKaeT
Ha Wenun WUPUHOM (B MKM):

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

8. Ha puicyHke npenctaeneHa cxema pasbueHns BONHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnnTyabl KonebaHwi,
Bo36yxaaembix B Touke P 1-14, 2-i4, 3-i 1 1. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTupytoLero
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. HeobblKHOBEHHBIN Nlyd pacnpocTpaHsaeTcst BAOMAb IMHWUU C HOMEPOM:
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BAPVUAHTbI OTBETOB: -:1-:2-:3-:4-:5

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCMManbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onblie
MUHUManbHon. 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, eCcnv Yron Mexy rnasHbiMy NIIOCKOCTAMU paseH 45 rpag.
BAPVUAHTbI OTBETOB: -:2,4 -:3,1-:1,0-: 1,5

12. Ina anekTpOMarHNTHOro N3ny4eHns ¢ ANuHOW BonHbl A= 0,4 MKM sHeprus gooTtoHa 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 anekKTpoHa oTaaqyun. Yron
pacceaHuns 90, HanpasfeHne OBUXEHNS 9NIEKTPOHA OTAayn COCTaBNAET C HarnpasneHem nagarouwero gortoHa yron = 60
rpag. Ecnv umnynbc napatowero gpotoHa Pdo, TO MNynbc 3neKTpoHa 0TAaqm paBeH...

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

14. Katoq BakyyMHOro (poTo3sneMeHTa OCBelaeTcs CBETOM C SHepruen ksaHToB 8 aB. Ecnu poToToK npekpalaetcs npu
nomadye Ha poTONEMEHT 3anuparoLero HanpsxxeHns 4 B, To paboTa BbiIxo4a 3NeKTPOHOB M3 katoaa pasHa(aB):
BAPVAHTbBI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHn ucnyckaetcs 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 prcyHke nokasaHa KpvBas 3aBUCMMOCTM CMEKTPANbHON NNOTHOCTU SHEPreTMYECKON CBETUMOCTY abCONOTHO
YyepHoro Tena oT AnuHbl BONHbI Npy T=6000K. Ecnn Temnepartypy Tena ysenu4iuntb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLWAA MAKCMMyMy U3/y4eHUst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysenuuutcs B 2 pasa -: yMEHbLIMTCS B 4 pasa -: yBennyunTcs 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 JlaiMaHa COOTBETCTBYET Nepexon ¢ HOMEPOM?

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

19. BonbTamnepHas xapaktepucTuka B onbitax ®paHka u ['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 AN POTOHA Ha Ntobble BONHOBbLIE NPOLIECCHI, CBA3AHHbIE C YacTLAMM1, UMMYNbC
KOTOPbIX paBeH p. Torna, eCny CKOPOCTb YacTuUL, OAMHAKOBA, TO HaMbonbllei ANMHO BOMHbI obnanatoT?

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

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

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

22. Kakast nons paavmoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeEMeHW, paBHbIvi TPEM Neproaam nonypacnana?

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

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

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

9K3ameH

Bonpochbl K ak3ameny:

1. MarHutHoe none B Bakyyme. 3akoH brno-Casapa-/lannaca.

2. 3akoH Amnepa. [eicTBMe MarHMTHOrO MOMS Ha OBUXYLWMIACA 3apaa.

3. 3akoH NOMHOro TokKa AN MarHNTHOrO MONs B BaKyyMe.

4. MarHuTHoe none coneHonga v Topovaa.

5. PaboTa no nepemeLeHno NpoBOAHUKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.
6. MarHnTHoe none B BewecTBe. MarHNTHbIE MOMEHTbI aTOMOB 1 9NEKTPOHOB.
7. Owna- v napa- marHetmam. HamarHmyeHHocTb. MarHuTHoe none B BewwecTBe.
8. 3aKkoH NOMHOro ToKa AN MarHUTHOrO MNONs B BELWECTBE.

9. deppomarHeTuku, X CBOMCTBA U NX NpUpoaa.

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

11. DHeprmsa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHms.

13. YpaBHeHne Makceenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Bunobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOMHbI. XapakTepuCcTUKn. SHeprus.

16. VIHTepdepeHumns ceeTa. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. Y CNOB/ME UHTEPEPEHLIMOHHOIO MakCuMyma 1
MUHUMYMa.
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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. OnbiTol Jlebenesa. JasneHue 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 3

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatolmecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPaKkTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

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.

TecTupoBaHue |TecTVpOBaHUE MPOXOAUT B MMCbMEHHON DOPME U C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo
TECTOBbIX 3aaHulA. Ha BbINONHEHWE BbIOENSAETCS (DUKCMPOBAHHOE BPEMS B
3aBMICMMOCTHM OT KOnmyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

Konnoksuym Ha 3aHsTMun obyyatowmecs BbICTynaroT ¢ OTBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cy>XnatoT BONPOChl Mo n3y4yeHHoMmy matepuany. OueHnBatotcs | 2 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U JIOTUYHO MU3naratbh
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

TecTnposaHue [TecTupoBaHUe NPOXoOAUT B MUCbMEHHOW CDOPME UK C UCNONb30BaHUEM
KOMnNbloTepHbIX cpeacTs. Obyyatowmiics nonyyaeT onpenenéHHoe Konm4ecTso 3 10
TECTOBbIX 3a4aHWi. Ha BbINONHEHWE BbloenseTcs (OMKCUPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTBa 3agaHunin. OueHka BbICTaBNSETCS B 3aBUCUMOCTM OT
npoLeHTa NpasuiibHO BbIMOMHEHHbIX 3a4aHUNA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOIN MU NUCbMEHHOM chopme no buneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3agaHus) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNageHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CcnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NMpun
aHanuse NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.

7. MNepeyeHb OCHOBHOW U [ONONMHUTENBHON Y4eOHOW nuTepaTypbl, HEOOXOAUMOW ANl OCBOEHUS OUCLUMIUHDI
(mopyns)

7.1 OcHoBHast nuTeparypa:

1. Casenbes V.B. Kypc obuiei domamnku : yyebHoe nocobue : B 3 Tomax / .B. Casenbes. - 15-e nag., ctep. -
CaHkT-lMeTepbypr : laHb, [6. T.]. - Tom 1 : MexaHuka. MonekynsipHast gousumka - 2019. - 436 c. - ISBN 978-5-8114-3988-1.
- TekcT : anekTpoHHbIV - URL: https://e.lanbook.com/book/113944

2.CaBenbes W.B. Kypc obweit domauku : yuebHoe nocobue : B 3 Tomax / M.B. CaBenbes. - 15-e usg., cTtep. -
CankT-MNeTepbypr : NaHb, [6. r.]. - Tom 2 : DnekTpuyecTBo U MarHeTnam. BonHbl. Ontuka - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - TekcT : anekTpoHHbIi -URL: https://e.lanbook.com/book/113945

3. Casenbes W.B. Kypc obeit gouankm : yuebHoe nocobue : B 3 Tomax / U.B. Casenbes. - 13-e nsg., crep. -
CaHkT-lMeTepbypr : JlaHb, [6. r.]. - Tom 3 : KBaHTOBast onTuka. AToMHas douanka. Pusmka teepnoro tena. dusmka
aTOMHOro sa4pa 1 anemMeHTapHbix yacTuy - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - TekcT : anekTpoHHbIi - URL:
https://e.lanbook.com/book/123463

4. XaBpyHsk B. I'. Kypc domsmku: yuebHoe nocobue / B.I". XaBpyHsik. - Mocksa: HAL MHDPA-M, 2014. - 400 c. -
(Bbicwee obpazosaHue: bakanaepuar). - ISBN 978-5-16-006395-9 - URL: http://znanium.com/catalog/product/375844

5. [lemmnayeHko B. V. duswka : yuebHuk / B.W. Oemupoyenko, N.B. OemnayeHko. - 6-e nsg., nepepab. u gon. - Mockea :
NH®PA-M, 2018. - 581 c. - (Boicwee obpasosaHue: bakanaspuar). - TEKCT : aneKTPOHHbIRA. - URL:
http://znanium.com/catalog/product/927200

6. KysHeuos C. N. Kypc cdomsnkn ¢ npumepamm peleHus 3anad. 'dursmka KoHAEHCUPOBAHHOIO COCTOSAHMS'
[OnekTpoHHbIl pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HaunoHanbHbIl
nccnenosarenbCckuii TOMCKMiA nonnTexHnyecknii yHneepcmtet, 2011. - 47 c. - URL:
http://znanium.com/go.php?id=417650

7.2. [lononHuTtenbHas nuTepartypa:

1. BacpuH [. B. ®usnuka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / . b. BadvH. - 2-e nag., non. - Kasasb : N3g-Bo
MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpwn.: ¢c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 3k3.)

2. BacouH . B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHolx cneu./ . b. BadouH. - 2-e nsa., gon.. - KasaHb :
N3n-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 1029189219 9AE
Crpanuvua 17 ns 21. ___l i VHITI

S OEMALR G



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

3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbI 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

4. Opabosuy K. H. durauka [OnektpoHHbiii pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: duamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - URL: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. VnbiowoHok A. B. ®usrka [9nekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnblowoHok, M. B. Actaxos, /. A.
"oHYapeHko. - Mockea : MH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. - URL:
http://znanium.com/go.php?id=397226

6. KanH K. B. Kypc 06welt donanku [SnekTpoHHbIN pecypc]: ydebHoe nocobue / K. B. KaHH- Mocksa: KYPC: HML
NHDPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - URL.: http://znanium.com/catalog/product/956758

7. Tpodoumosa T. N. Kypc cpmankm [TekcT] : y4ebHoe nocobue onst Bysos / T. . Tpodmmosa. - 7-e 1u3g., ctep. - Mockea :
Bbicwas wkona, 2003. - 544 c. : un., Tabn. - MNpeam. ykas.: ¢c. 524-536. - Pek. MO. - B nep. - ISBN 5-06-003634-0. (159
9K3.)

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

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 obuei gouankmn. B 5-u 17. Tom 1. MexaHuka [OnekTpoHHbIiA pecypc] : ydebHoe nocobue / . B.
CagenbeB. ? CaHkT-leTepbypr : MaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes, U.B. Kypc 0bweit couzvkn. 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. Metoonueckue ykasaHusi onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMMIIMHBI (MOayNs)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nekumm B xo[e NeEKLUUOHHBIX 3aHATUIA HEOOXOAUMO:

1. BecTn koHCNEekTMpOBaHKe yuebHOro matepuana.

2. Obpaliatb BHUMaHNE Ha KaTeropuu, OOpMyNMpPOBKU, 3aKOHbI, pacKpbiBaoLWKe ConepXaHue
Pr3N4eCcKnx SBIEHNI N NPOLIECCOB.

3. Obpaliatb BHUMaHNE Ha Hay4Hble BLIBOAbI M 9KCMIEPUMEHTANIbHbIE [OKA3ATENbCTBA (PU3NYECKUX
3aKOHOB.

4. BHMMaTenbHO ySCHUTb MPaKTMYECKY HanpaBieHHOCTb OCHOBHbBIX 32KOHOB (OU3NKMN.

5. XenatenbHo octaBuTb B paboymx KOHCMEKTaxX NoMs, Ha KOTOPbIX AenaTb NOMETKU U3
pekoMeHO0BaHHOW NnMTeparypbl, LOMONHAIOWME Matepman npocnywaHHon nekumu, a Takxe
noaYepkusarowme ocobyo BaXXHOCTb TEX NN UHBLIX TEOPETUYECKUX NMONOXEHWA.

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

npakTnyeckune | B xone npakTuyeckmnx 3aHATUA He06Xx0AMMO:

3aHATMA 1. BHVKHYTb B CMbIC 1 MOCTAHOBKY BOMpOCa. YCTaHOBUTb BCE NV AaHHbIE MPUBEAEHbI A5 PelleHNs
3apayn. Coenatb CxemMaTnyecKuii PUCYHOK.
2. Kaxayto npakTnyeckyto 3aady pewnTb BHavane B obwem suae. 1o No3BONUT LeneHanpasneHHo
ncnonb3oBatb PU3NYECKNIA 3aKOH NO TeMe pellaemMort 3anayu.
3. MpoBecTu YncneHHble MaTeEMaTMYeECKNe pacyeTbl 1 06583aTenbHO NPOBEPUTL PA3MEPHOCTb U
npaBLonofoBHOCTb NONYYEHHbBIX PU3UNYECKMX BENNYMH.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| MNepen nposeneHneM nabopatopHoi paboTsl 06513aHbl 03HAKOMUTLCS C TEXHUKOW He30MacHOCTY Npu
paboThbl BbIMNOMHEHWNW AAHHOM PaboThl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN

nabopaTopHbIX paboT HeobXxoaMMo:

1. CcpopMynupoBaTthb Lienb 1 3aa4u BbINONHAEeMol paboTsl

2. YkasaTb B OTYETE CXEeMy YyCTAHOBKM M pacckasaTtb NMPUHUUN ee AencTBus

3. 3anucatb pesynbTaTthl MU3MEPEHW B Tabnuue 1 onpenenutb paboyre opMynbl pacyeToB

4. ObpaboTaTb pe3ynbTaTbl UBMEPEHUA COrnacHo pabounx hopMyn 1 NPeACTaBUTb faHHbIE B BUAE

rpacoukoB, Tabnul, (MPUBETCTBYETCS MCNONb30BaHME Nporpamm 06paboTkn aKCneprMeHTanbHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii

5. CocTaBnTb BbIBOAKI MO UTOraM BbIMONHEHHO paboThl. [poBECTU CPaBHUTENbHLIA aHanu3 ¢

TEOPETUHECKNMU AaHHBIMU

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

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETUYECKME BONPOCHI NO TeMe paboThl.

camocTosi- | B xone 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 pekomeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pa3oBaTefibHble PeCcypCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkn.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
bmanyeckune 3akoHbl B Npupoae.
5. B cnyvae BonpocoB no usydyaemomy mMatepuany- obpalarbcs K npenonasarento 3a
pasbsACHEHUSMN.

Konnokeuym | Konnoksuym

1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB

2. BHMMaTenbHO NpoYmnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3n4eckre popMysbl No NPORLEHHbIM TEMaM

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

- onpeneneHne OCHOBHbIX (DU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOI (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHbl Kak MoLyfb, Tak U HanpaeneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BONPOC

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

TecTnpoBaHue | 1. MNepen pelweHMeM 3aaaHUA PEKOMEHAYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHuKam
WM KOHCMNEKTY, 3annCaHHOMY Ha NEKLUNOHHbIX 3aHATMSAX, MPOCMOTPETb OCHOBHbIE (DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSAX, MPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K pelweHnto 3agaHmsi, He06Xo0AMMO KpPaTKO 3anucatb ero ycnoeue, u (ecnu
HeobxoouMo) caenaTb pUCYHOK. PeleHne cHavana cnenyeT ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACHETHYIO POPMYNY 1 3aTEM NMPOU3BECTY YUCTIEHHBI pacyeT B
eanvHuuax CW. Tlocne aToro Hy>XHO CPaBHUTb MOMYYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThb
He coBnanu, To HeO0BX0AMMO NPOAHANM3MPOBATb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BbIGpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM MCMPaBMTb OWNOKN.

3. O6s13aT€NbHO BbIMONHEHNE AOMAWHMX NPAKTUYECKUX 3a4aHWNiA 418 YCNEWHOro NpoxXoX AeHust
TECTUPOBAHUS U HANMUCAHWUS MUCbMEHHbIX (KOHTPOMbHBLIX PaboT).
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. O3HaKOMMTbCS C NEpPeYHeM BOMPOCOB ANsi 3aYeTa

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

3. 3ayeT no or3unke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

- 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.

9K3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa

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

3. 9k3aMeH Mo hU3rke NPOXoaMT B MUCbMEHHOI CPOPME 1 AONXEH CopepXatb:

- onpeneneHne OCHOBHBIX (OU3NYECKMX BENWYMH (B aHANUTUYECKOR 1 TEKCTOBOI (DOpME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPefeneHbl Kak MoLyfb, Tak ¥ HarpaBneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B aHANUTUYECKON 1 TEKCTOBOI CPOpME); Npr 3TOM
HeobxooMMO fath ornpeneneHne hU3NHECKMNX BENUYMH, BXOASAWMUX B (OOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

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

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

OcBoeHue gucumnnuHbl "duanka” npeanonaraet UCMOb30BaHUE CleayoLWero NporpaMMHOro obecneyeHns u
WHJPOPMaLIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToamyeckas nurepatypa Lns LaHHOW OUCLMNAUHBI IMEETCS B HANNYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncteme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" comepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmotekn cpopMUpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpasoBaTe/bHbIX CTaHOAPTOB 1 BKOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, asTopedeparbl, AuccepTaumnm, SHLMKIONELNMN, COBAPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3gaHns u N3aHus, Bbinyckaemble
usnatenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbix
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToan4eckas nutepatypa onast JaHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNMOTEUHOI cucTeme
NapatenbcTBa "MlaHb" , OCTYN K KOTOPO npenocTasneH obyyatowwmmesi. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 Apyrux Beoywmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3OAHWUIA MO ECTECTBEHHBIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT NOCTYN K HAYYHOR, y4eBHOM nnTepatype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOUIbHbIX HanpaBneHuii ¢ cobntoaeHNeM BCEX aBTOPCKUX Y CMEXHbIX Mpas.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayo)

OcBoeHve gucunnnnHbl "dusmka” npegnonaraeT UCNOMb30BaHNE CleaylowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 08.03.01
"CTpoutenbcTeo” 1 NPogouo NOAroToBkM MpoMbIWNEHHOE 1 rpaXxaaHcKoe CTPOUTENbCTBO .
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