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Mporpamma amcumnnnmHel "®unsmka"; 20.03.01 TexHocdepHas 6e30nacHOCTb; OOLEHT, K.H. (foueHT) WaixynnnHa 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 1029173819 9AE
Crpanunua 2 3 21. ___l i VHITI
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Mporpamma amcumnnnmHel "®unsmka"; 20.03.01 TexHocdepHas 6e30nacHOCTb; OOLEHT, K.H. (foueHT) WaixynnnHa P.M.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (aoueHT) WainxynnuHa P.M. (Kadgpenpa cousnkn HA, OtoeneHne
VMHOPOPMALIMOHHbBIX TEXHONMOTUI 1 SHEPreTUYECKMX CUCTEM), raviyal@yandex.com

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:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CNOCOBHOCTBIO K NMO3HABATENbHOW AEATENBHOCTH
MK-22 CMOCOBHOCTBLIO UCMONBb30BATL 3aKOHbI U METOAbI MATEMATVKU,

ECTECTBEHHbIX, FyMaHUTaPHbIX 1 9KOHOMMYECKUX HAyK Npw peLieHnm
npogoeccroHanbHbIX 3a0a4

BbINyCKHWK, OCBOMBLUWIA AUCUMMANHY:
JlonxeH 3HaThb:

OCHOBHbI€ MOHATUA, 3aKOHblI 1 MOOENN MEXAHWUKWN, 3N1IEeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husnkn, CTaTUCTMYECKOm pusnkn n TepmMognHaAMUKN,

JonxeH ymeTb:

MCcnonb3oBaTb OCHOBHbIE NMPUEMbI 06p860TKVI SKcnepuMeHTanbHbIX OaHHbIX; pewaTb TUnoBble 3a4a4n No OCHOBHbIM
pasnenam usnku, NCNonb3ysa MeTodbl MaremMaTtn4yeckoro aHannsa,

JlonxeH Bnagetb:

MeTo4aMm aKCNEPUMEHTANBHOIO NCCNeA0oBaHNs B on3uke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
3KCMNepuMeHTa);

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATbL pe3yNbTaTbl OCBOEHNS ANCLUMIMANHBI B MPOGECCUOHANBHOW OESTeNbHOCTU.

2. MecTo AuCUUNNUHBI B CTPYKTYpPE OCHOBHOW NpodoeccuoHanbHOM o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas ancumnnvHa BkaoyeHa B pasaen "b1.5.8 OucuunnvHbl (Mooynm)" OCHOBHOM NPOdoeCcCMoHanbHoi
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas 6e3onacHocTb (OxpaHa NpUpPoaHO cpenbl 1
pecypcocbepexeHmne)" n oTHocutcst kK 6a3oBoli (0blwenpodeccnoHanbHol) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUax C yKkasaHueM KonmyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHas paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
N Paspenbl aucumninHbl / Cemect X TPYDOEMKOCTb CamocTtosiTenbHas
monyns P (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUA paboTbl
Tema 1. Pusnyeckne oCHoBbI
1.[MexaHukn. MexaHuyeckume konebaHmns 2 8 8 0 20
1 BOJHbI.
PerncTpaumoHHbiit Homep 1029173819 DAEKTPOHHBIH
Bil VHUBEPCHTET
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 2. MonekynapHasg couauka u
2. TepMoLMHaMuKa. 2 8 8 0 20
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 3 6 6 6 20
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 3 6 6 6 20
BOJHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 3 8 8 8 30
Tema 6. OCHOBbI KBAHTOBOW
6. MEXaHWKMW. 3 8 8 8 30
Tema 7. ®nasmka atoma n aToMHOro
7. sapa. 3 8 8 8 44
Ntoro 52 52 36 184

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. dusunyeckue ocHoBbl MexaHUKU. MexaHuyeckme KonebaHms v BOMHbI.
OcCHOBbI KUHEMATWKM

KuHemaTtuka noctynatenbHOro ABUXEHUS (MaTepranbHas Touka, cuctema oTc4éta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelleHne; TaHreHLanbHoe, HopMasibHOE U NMonHoe yckopeHus). KnHemaTrka BpalwaTtenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBS3b MEXAY YINI0BOM 1 NMHEAHOW CKOPOCTSIMU, paBHOMEPEMEHHOE BpalleHne
mMaTtepuanbHOM TO4KN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHa, MHepLumansHasa cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHUE LIEHTPA Macc.

3akoHbl COXpaHeHnsa B MexaHuke

MexaHun4yeckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTEHUMaNbHAsA SHeprnsa Tena. CBsa3b mexny CUNOI N NOTEHLNANbHOMN
3Hepr|/|e|7|. OJJ,HOpO,D,HOCTb BpPEMEHMN. 3akoH COXpaHeHu4 NONHOM MEXaHM4Yeckom Heprun. O,EI,HOpO,EI,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEXaHN4eCKON CUCTEMDI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKM BpallaTeNbHOIro ABUXEHNS TBEPAOro Tena. MI30TpONHOCTL NPOCTPaHCTBA. 3aKOH
COXpaHeHsl MOMeHTa UMMynbea.

PenatneBucrtckas MexaHuka

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

MexaHudyeckue konebaHns 1 BONHbI
MexaHuyeckne konebaHus

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. OudpdpepeHumansHble ypaBHeHMs. [apMOHMYecKuit
ocumnnsaTop. MpPyXXMHHBIA, OU3NYECKUA 1 MaTEMATNYECKNIA MaSTHUKW. CloXeHWe rapMoHNYECKUX KonebaHui.
CeobogHble 3aTyxatowme konebaHus. BuiHyxaeHHble konebaHusl. PesoHaHc.

MexaHuyeckne BONHbI

XapakTepucTukm mexaHmdeckux BonH. lNpoaonbHble 1 nonepeyHble BoNHbl. BonHoBoe ypasHeHue. [MNoTHOCTbL sHepruw.
MnoTHOCTbL NOTOKA 3HEPrMU.

Tema 2. MonekynsipHas cousuka u TepmoaMHaMuka.

MonekynspHo-knHeTnydeckas teopmsa (MKT) ngeanbHoro rasa

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNSA naeanbHOro rasa.
®dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHoro npobera Monekyn.

®dyHKUMKM pacnpeneneHus Makcsenna n bonbumaHa

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

OcHOoBbI TEPMOANHAMUKM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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I'IepBoe Ha4yano TepMoanHaMumKn. Paborta rasa. BHyTpeHHFIFI 3Hepru4d rasa. TennoémkocTb rasa. CteneHun CBOﬁO,D,bI
MOJNEeKyn. A,D,VIaGaTVILIeCKMIZ npouecc. |_|pI/IMeHeHI/Ie nepBoro Ha4ana TepMoanHaMmMKM K pa3HbiM npoueccam. prr030|7|
npouecc (LI,I/IKH). OﬁpaTl/IMbIe n HeoﬁpaTVIMble npoueccobl. TennoBble ABUraTenn N XonoaunbHbIe MaWmnHbI. U,VIKJ'I KapHO.
3HTpOI‘II/I$I. Il Hayano TepMoanHaMukun.

Tema 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.

OnekTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. HanpsixéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [MpoBogHuKN.

3neKTpmquKoe none B BellecTee

MonsipHble N HenonsipHble AMANEKTPUKN, MX nonspuaaums. MNMonspusoBaHHocTb. Teopema "aycca ans onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrUst SNEeKTPUYECKOro nons.

MoCTOAHHbBINA 3NEKTPUYECKMNA TOK

Cwvna 1 NNOTHOCTb TOKA. CTOPOHHUE CUJbl. DNEKTPOABMXYLWAS CUna U HanpsxXeHue. HanpsxeHue Ha yyacTtke 1-2.
3akoHbl OMa ons 04HOPOAHOr0 U HEOAHOPOAHOMO YYACTKOB B MHTErpanbHol u audpdoepeHumnansHoi doopmax. 3akoH
Lxoyns-IeHua. Mpasmna Kupxrodga ons passeTBneHHbIX Lienein. AneKTpuyeckue Toku B XNAKOCTSX, ra3ax, B BakyyMe.
Tema 4. 3nekTpoavHaMMKa. NEeKTPOMarHUTHble KonebaHus U BOJHbI.

MarHutHoe none B Bakyyme

MHaykums mardmTtHoro nonst. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-/lannaca. Linpkynauus Bektopa .
Cwuna NopeHua. [IBnxeHne 3apsna B MarHuTHoM none. MarHuTHbI noTtok. Teopema Maycca. PaboTta MarHUTHOro rnons.
OnekTpomarHnTHas nHaykums. MNpasuno JleHua. 3akoH Papages. VIHaykTnBHOCTb. CaMoUHOYKUMS.

MarHuTHoe none B BelecTse.

MarHeTukn. HanpsxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTukn. SHeprus MarHUTHOro Nons.
OcHosBbl Teopumn aneKTpoMarHMTHOro nons.

Buxpesoe anekTpuyeckoe none. Tok cMeleHuns. YpaBHeHns Makcsenna B MHTerpanbHon u audepeHumnanbHom
hopmax, nx goU3nYecknin CMbICH.

OnekTpoMarHuTHble konebaHus 1 BOMHbI

OnekTpoMarHuTHole KonebaHms

Hezatyxatowwne konebanus. 3atyxarowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHve Ans anekTpoMarHuTHoro nons. CKopocTb pacnpoCTpaHeHnsl anekTpoMarHmTHbIX BonH. CBOKCTBA,
SHEepruns aNeKTpPoMarHnTHbIX BOMH. LLikana anekTpoMarH1THbIX BOJH.

Tema 5. BonHoBasi u KBaHTOBas ONTUKa.

BonHoBas u kBaHTOBas onTuka

WNHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbLIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdpepeHunmn. IHTepdpepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Ondopakuns ceeta

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa OT pa3nnyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcms ceeta

EcTecTBeHHbI 1 nonspudoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHAas Teopus ONCNepcumn ceeTa.

Tennosoe nanyyexune

XapakTepucTuku Tennosoro nanyyeHus. 3akoHol Kupxrogpa, CtedpaHa-bonbumana. 3akoH cMelleHns BuHa. KBaHToBas
npvipoaa nsnyyeHus. M'mnotesa MNnaxka. @opmyna MnaHka. OnTnyeckas NMpomMeTpus.

doToadpdpekT. ddhdekT KomntoHa. [laBneHve ceeTa
3akoHbl BHeWHero dhotoadpcpekTa. YpaBHeHNe DHWTENHa ans doToadpdoekTa.

Tema 6. OCHOBbI KBaHTOBOW MeXaHUKMW.
OCHOBHbIe NONOXEHNSA KBAHTOBOW MEXaHUKN

MvnoTesa ne-bpoiins. CooTHoWeHNe HeonpeanenéHHocTen MeseHbepra. BonHoBas qoyHKLUS U ee CTaTUCTUHECKMA
cMmbicn. Obuwee ypasHeHne WpeanHrepa. YpasHeHne LWpeanHrepa ans ctaumMoHapHbIX COCTOSIHUIA. [BuxeHne
cB06OHON YacTuMubl. HacTnua B 04HOMEPHO NOTEHLMaNbHOM sMe. MpoxoXaeHne YacTULLbl CKBO3b MNOTEHUMANBHbIA
6apbep, TYHHENbHbI 3¢0dPeKT. MapMOHMYECKMIA OCLMANATOP B KBAHTOBOW MEXaHWKE.

Tema 7. dPusuka atoma MU aTOMHOIO snpa.
KBaHTOBas Teopud atoma

KETPOHHBH
B_EPCHTET
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Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble 0pbuTbl, 3HEPrns, CNeKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNa, CNEKTP U3Ny4yeHus, npasuna otbéopa, CrvH
anekTpoHa. ®@epMunoHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

XapakTepucTuku aapa. JedekT Macchl U aHeprus cesau sapa. CnvH sapa u ero MarHUTHbIA MOMEHT. SloepHbIe Cumbl.

Mognenu sinpa. PagnoakTuBHoe nanydeHue u ero Buabl. 3aKOH paanoakTuBHOro pacnaga. lMpaevna cmelweHuns. Anbga,
BeTa-pacnaf. [amMma usnyyeHue v ero coctea. PesoHaHCHoe nornoueHne ramma-usnydeHns. gpdekt Meccbayaspa.

Peakumun neneHvsi u cnHtesa saep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHSETCS MO 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

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

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBEpXaeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeAeHMS TEKYLLEro KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTO4HOW aTTecTaumm obyyarowmxcs gpeaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepcutet™"

MonoxeHwue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnmM poHAa OLEHOYHbIX CPeacTB Ans
npoBeAeHNs TeKyLLel, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaummn obydarowmxcst penepanbHoOro rocyaapcTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii
yHusepcuteT""

MonoxeHue Ne 0.1.1.56-06/54/11 ot 26 okTs6pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECypcax hesepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa30BaTENbHONO YYpPEXAEHNS BbICWIErO NPOGECCUOHANBHOrO 06pasoBaHNns
"KasaHckuin (MprBonxckuin) chepepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K MCMNOb30BaHMIO B
y4yebHOM npoLiecce 1 yaaneHus anekTPoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0byyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTenbHOMO yUpeXaeHNs Boicwero obpasosaHus "KasaHckui
(MpwvBoMXCKMIA) dhenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyarowmxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpeXAeHNM Bbicero obpasoBaHus "KasaHckuii
(MpwuBoONXCKMA) hepepanbHbi yHuBepcutet™

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
dhenepanbHOM rocy1apCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YHPEXAEHUN BbICLEro NPOECCHOHaNbLHOM0
0bpasosaHus "KasaHckuii (Mpusonxckuit) doenepanbHblil yHuBepeutet"

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

6.1 MNepeyeHb KOMNETEHLMUIA C yKa3aHUEM 3TanoB UX OOPMUPOBAHMUS B NpoLLeCCe OCBOEHUS 06pa3oBaTenbHOM
nporpamMmbl U OPM KOHTPOJISt UX OCBOEHUS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMmbl (pa3pernbl) AUCLUNNUHDBI

CemecTp 2
TeKyLLMI KOHTPO/1b

1. duaunyeckme ocHoBbl MexaHukn. MexaHuyeckne konebaHus u
1 [TectmpoBaHue MK-22 , OK-10 BOJIHbI.
2. MonekynsipHas comanka n TepmognHammka.

1. dusnyeckne ocHoBbI MexaHuku. MexaHunyeckmne konebaHus u
2 |Konnoksuym MK-22 , OK-10 BOJIHbI.
2. MonekynsipHas conauka n TepMoanHamuka.

3auer

CemecTp 3
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dopma KoHTpons OueHuBaembie

dran KOMMneTeHuun

TeMmbl (pa3pernbl) AUCLUMUHBI

TeKyLUNA KOHTPO/Ib

3. OnekTpocTaTnka 1 aNeKTPUHECKNIA TOK.
4. OnekTpoauHaMuUKa. dnekTpoMarHMTHble KonebaHns 1 BOMHbI.
1 |Konnoksuym MK-22 , OK-10 5. BonHoBas 1 KkBaHTOBas onTuMKa.
6. OCHOBbI KBAHTOBOW MEXaHMWKM.
7. dusnka atoma 1 aTOMHOro sapa.
3. OnekTpocTaTnka 1 aNeKTPUHECKNii ToK.
NabopaTopHble
2 pa60pr| P NnK-22 , OK-10 4. OnekTpoavHammka. SneKTpoMarHUTHbIe KonebaHus 1 BOMHBbI.
5. BonHoBas v kBaHTOBas ONTUKA.
3. OnekTpocTaTnka 1 3NeKTPUHECKNIA TOK.
3 |TectupoBaHue MnK-22 , OK-10 4. OnekTpoauHaMuUKa. dnekTpoMarHMTHble KonebaHns 1 BOMHbI.
5. BonHoBas u kBaHTOBas ONTuKa.
Ok3ameH

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®opma OL,€HNBaHUS 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTnposaHue [(86% npasBuibHbIX Ot 71% 80 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB.  |[OTBETOB U MEHEE. 1
Konnoksuym Bbicokuii ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HeynoeneTtBopuTenbHbIA
BNafeHns MatepranoM [BnageHus matepuanom (BnafeHus Matepuanom |ypoBeHb BnageHus 2
no Teme. NpeBocxonHoe|no Teme. Xopouwee no Teme. marepuanom no Teme.
yMeHune yMeHue YnoenetsoputenoHoe [HeymeHue
goopmynupoBaTb CBOM |popMynMpoBaTtb CBOM  [yMeHne dhopmynupoBaTb CBOU
MbiCnn, 0bcyxaaTb Mbicnn, obcyxaatb PopMynMpoBaTh CBOM  |MbicnK, 0bcyXaaThb
INCKYCCUOHHbIE IMCKYCCUOHHbIE MbiCnn, 0bcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. NMpekpacHo|NoNoXeHNs. XOpowo  [OUCKYCCUOHHbIE MONOXEHUS.
OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONOXeHus. [MoHaTUAHBIM annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MpogemoHcTprpoBaH  |[1poAEMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb CpeLHUiA ypOBEHb MNpooeMoHCTpMpOBaH  |HeynoBNeTBOPUTENbHbIN
NOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [y4oBneTBOPUTENbHBIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMAHNA marepwuana.
matepuana.
3auTteHo He 3auteHo
3aver Obyuatowwitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowninics 06HapyXun 3HaYMTENbHbIE
yuyebHO-NporpaMMHOro Matepuana B o6beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ansi fanbHeiwen yuebsl 1 yuyebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CreumnanbHOCTH, NPVHUMAManbHble OWNBKY B BbINONHEHUN
CMpaBuUnCs C BbINOMHEHNEM 3afaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMon 3aaHuin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLMNAUHBL.  |CNOCOBEH NPOAONXUTL 0ByYeHMe Nnu
NPUCTYNUTb NO OKOHYaHWM yHMBEpCUTeTa K
npodpeccroHanbHon nedatensHocTy 6e3
LIONOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWEN
AMcuMnnHe.
Cemectp 3
TekyLLUA KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET
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cucTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
matepvana, yMeHue
€cB0O6OAHO BbINOMHATb
3agaHus,
npeaycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy U

y4ebHO-NPOrpaMMHOro
martepwana, ycrewHo
BbIMNONHUN
npenycMoTpeHHble
nporpamMmor 3agaHus,
YCBOWN OCHOBHYIO
nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
HeobxoaMMoM ans
JLanbHeiwemn yyebbl n
npencrosiwein pabotol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnyCcMOTPEHHbIX

B 3HAHWSX OCHOBHOIO
y4ebHO-NPorpaMMHOro
martepuana, Lonyctun
NPUHLMNMANbHbIe
owWwKnbKM B BbINONHEHUN
NpenyCMOTPEHHBIX
nporpamMmor 3agaHuin n
He cnocobeH
NPOLONXUTb 00yyeHme

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 1
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.

NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 ObopynosaHue n O6opyLnosaHue n

paboTbl MeTOLbl UICNOMNb30BaHbI |METOAbl UCMONb30BaHbl (METOA4bI YACTUYHO MEeTOAbl NCMONb30BaHbI 2
npasunbHO. MNposBneHa |8 OCHOBHOM MPaBuMbHO. [MCMNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTuyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAs
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoonmble HaBblkn  [HeobXx0ouMble HaBbIKU  |MOArOTOBKA. NOAroTOBKA.

W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMblie HABbIKY
0oCcBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4aCTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensim. uensm. COOTBETCTBYET eé Lensm.

uensm.

TecTtnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U bornee. npaBUbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3

Ok3ameH O6yvatowwniics Obyvatowmiics Ob6yuatowwuiics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel

3HaKoM C OUCUMMNAWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (Unn NPUCTYNUTb NO
JOMONHUTENbHOM cuctematmyeckun OCHOBHOW NuTeparypom, |oKoH4aHnn
nuTepaTypomu, XapakTep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammonm cnocobeH K nx OMCLUMNAUHBI, 0ONYyCTWN |aesTenbHocTn 6e3
OUCUUMNMNHBI, YCBOUST  [CaMOCTOATENIbHOMY NOrPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX
B3aVMOCBSA3b OCHOBHbIX [MOMOMHEHWNIO U Ha 9K3aMeHe 1 npu 3aHATUIA NO
MOHSATUIA ONCUMNNAVHBI B |0BHOBNEHUIO B X04€ BbINOSIHEHUU COOTBETCTBYOLIEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoit paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM
TBOpYeckue 0eaTenbHOCTU. 3HaHMAMN ONg nx
cnocobHoCcTM B yCTpaHeHns nog
NOHVMAHWW, N3NOXEHUN pyKOBOLCTBOM
1 MCNOMb30BaHWN npenogasarens.
y4ebHO-NPOrpamMMHOro
marepuvana.
PerncTpaumoHHbiit Homep 1029173819 SAEKTPOHHBIH
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (UWNK) onbiTa AeATeNbHOCTU, XapakTepu3yloLux atanbl joopMUpoBaHUA KOMNETEeHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

TeKywWUin KOHTPONb

1. TecTupoBaHue

Tembl 1, 2

1. MonoxeHne maTepuanbHOM TOYKM B AEKAPTOBbLIX KOOPAMHATAX 3a4aHO YypaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHne TpaekTopun Tena B umMeeT Bna?.

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

2. MatepwmanbHas To4ka OBMXETCS Mo OKpyXHocTn paguyca R= 800 cm ¢ BospacTatolen ckopocTbio V= 2t M/c MNonHoe
YyCKOpEeHMe TOYKM Yepes 2 ceKyHbl OT Hayana ABUXEHUS YUCNEHHO paBHO

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

3. Teno, paBHOMEPHO BpaLasCh C yrinoBON CKOPOCTbIO W = 4 pal/C MO OKPYXHOCTM pagunyca SCM UMEET yrioBoe
yckopeHue?

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

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

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

5. MatepumanbHas Touka (Teno Maccoi 2Kr) ABUXETCS Mo OKPYXHOCTU paanyca R= 16 CM ¢ Bo3pacTaioLlert CKOPOCTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cuibl eACTBYIOWeER Ha Teno Yepes 3.CeKyHbl OT Hayana OBUXEHWS YUCNIEHHO
pasHa?

BAPVAHTbI 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 HaKNOHHOW NaockocTn nog yrnom 300
K FOPW3OHTY OENCTBYET Cuna TpeHus pasHas ?

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

7. KoopanHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakeHHOR Ha pUCyHKe PaBHbI
BAPVAHTBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

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

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

9. Ecnv noteHumnanbHas sHeprus Tena Ha BbiCoTe 5 MeTpoB OT 3eMnun pasHa 60X, TO BENNYMHA CUMbl TAXECTH,
DeicTBytolwel Ha Teno pasHa?

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

10. Ban paguycom 5 cm, maccoiid0. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELIHMX CUN paBeH
yncneHHo 2 Hm ,To yrnoBoe yckopeHne Bana paBHO?.

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

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

MOM CTEepPXHe OnHon 40 cM. MOMEHT nHepuumn cuctembl 0THOCUTENBHO ocn OO’ paBeH?

BAPVAHTbI OTBETOB: 1)36x10-4 krmM2 2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblid umnmHap maccoi 10 kr 1 paamycom 5¢m katutces 6e3 npockanb3biBaHUS MO FOPU30HTaNbHOW NOBEPXHOCTU CO
CKOpPOCTbtO 2 M/c. OTHOWEHME €ro KMHETUYECKOW SHeprum

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KWHETUYECKON SHEPrmn BpalLeHUsl pasHo?.

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

13. Ecnu yactmua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopanHata 4actuupbl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTumupbl 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 Bbllwe NpencTaBneH rpadpuk 3atyxatowmx konebanuii. Mepron konebanuii paBeH?

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

15. Ecnn koopauHata YacTtuubl Maccon 200r co BpeMeHeM uaMeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), To
DOBPOTHOCTL cucTeMbl Bnnska k?

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

16. Ecnn Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacTtoTa KonebaHuin cucTeMbl paBHa?

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

17. Ecnu ncto4nmk konebanuii ¢ nepronom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BOMHY C AMMHOWM BONHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

BAPUVAHTBI OTBETOB: 1) 1831 m/c 2) 1738 M/c 4) 1575 m/c 5) 1435 m/c

18. Ecnn yacTtoTa konebaHwmin pasHa 100 Iy, To ¢pa3oBasi CKOPOCTb BOMHbI 6nm3ka K?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHne Nnockoi BofHbl B cpene 6e3 3atyxaHus UMeeT BUA:

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1
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20. doToHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3pEHMst 3eMHOro HabnpaTtens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONE, TO MONsSipHas Macca BellecTsa paBHa??

BAPNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

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

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

23. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha PUCYHKE, NPSMOl €3. COOTBETCTBYET
nasneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 Na
24. MNpwu HopManbHbIX yenosusx 3 Mmons O2 3aHUMaoT 06 bEM PaBHbIA?.
BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

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

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

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

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

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszoTa pasHa 20.775 Ix/monbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kIOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kI x/(kr K)

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

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

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

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

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

2. Konnoksuym

Tembl 1, 2

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

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

3. unHammka matepuranbHOn To4KN. 3akoHbl HbloToHa.

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

5. PaboTa B MeEXaHuKe.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpalaTenbHOro ABUXEHNs TBEPAOro Tena.

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

10. OneMeHTbI CneumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpazosaHus koopamHat JlopeHua.
11. OCHOBbI PENATUBMCTCKON ONHAMUKN.

12. B3ammMocBA3b Macchbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.

13. OCHOBHOE ypaBHEHUE MONEKYNAPHO-KUHETUYECKON TEOPUN (BbIBOL).

14. Yncno cteneHeit cBoboabl MOneKysn. 3aKOH paBHOMEPHOro pacnpeneneHnst SHeprum rno Ynucnam cteneHein ceobombl
MOneKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsaM (pacnpeneneHve Makcsenna).
16. Pacnpenenerne bonbumaHa. BapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOANHAMYKE.

18. NepBoe Hayano TepMoAVHAMUKN U €ro NPUMEHEHME K Pa3HbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n3obapHhbiii, agnabaTtHbli).

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

20. SlBneHus nepeHoca (andodoy3ns, TeNNONPOBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.

21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonogunbHoi mawmnHel. Lmkn KapHo. K.IM. 1. uvkna KapHo (BbiBog).
22. OHTponus. CeoncTea aHTponun. BTropoe Havano TepmMoauHammki. CTaTMCTMYECKUIA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

3auer

Bonpochl k 3a4eTy:

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

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbiin Homep 1029173819
Crpanuvua 10 13 21.

A



Mporpamma amcumnnnmHel "®unsmka"; 20.03.01 TexHocdepHas 6e30nacHOCTb; OOLEHT, K.H. (foueHT) WaixynnnHa P.M.

. dnHamuka matepmanbHOW TO4KW. 3akOHbl HblOTOHa.

. dnHamuka tBepooro Tena. LieHTp Macc. 3akoH OBUXEHNS LeHTpa Macc.

. Pabota B MexaHuke.

. KuHeTnyeckas n noteHumanbHas sHeprum.

. dnHamuka BpawaTenbHOro ABUXEHNs TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMyNbCa, MOMEHT MHepLUUN. KnHeTnyeckas aHeprns Bpallarlerocs rena.
. 3aKOHbl COXpaHeHUs (MMNyNbca, SHEPrumM, MOMEHTa UMNYNbCa).

10. OneMeHTbI cCneumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpazosaHus koopamHat JlopeHua.
11. OCHOBbI PENATUBMCTCKON ANHAMUKN.

12. B3ammocBA3b Macchbl 1 SHEPrnn B PENSTUBUCTCKO MEXAHUKE.

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

14. Yncno cteneHei cBoboabl MONeKysn. 3aKOH paBHOMEPHOro pacnpeneneHunst sHeprum rno Ynucnam cteneHei ceobombl
MOnekKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsaM (pacnpeneneHne Makcsenna).
16. PacnpeneneHne bonbumaHa. BapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. Tennota u paboTa B TepMOAUHAMYKE.

18. NepBoe Hayano TepMoAMHAMUKN 1 €ro NPUMEHEHME K Pa3HbIM NPoLEeccaMm (M30XOPHbIA, 30TEPMUYECKNI,
n306apHbIli, anmabaTtHbil).

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

20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHME). YPaBHEHUS.

21. Kpyrosble npoueccol. K.I.[. Tennosow 1 xonogunbHoi mawmHel. Lmukn KapHo. K.I. 4. uvkna KapHo (BbiBog).
22. OHTponus. CeoncTea aHTponun. Bropoe Havano tepmMoauHammkin. CTaTMCTMYECKUIA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

Cemectp 3

TeKywWUin KOHTPONb

1. Konnoksnym

Tembl 3,4,5,6,7

OnekTpunyeckoe none B Bakyyme.

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosnumm nonemn.

2. MoteHuman an. ctatudeckoro nons. CeaA3b HANPSXXEHHOCTM U NoTeHUMana . cTaTM4eckoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nona gunons.

4. Cunosble nHMK 3. nons. MNoTok BeKTOopa HANPSXEHHOCTY 3. MONS.

5.Teopema OcTporpanckoro-aycca u ee NpMMeHeHUe K BbIYMCIEHWUIO HAMPSIXXEHHOCTU Nonst 0T 6ECKOHEYHOIA
040HOPOAHO3aPSIXEHHOW NNOCKOCTW.

6. Teopema OcTporpanckoro-lraycca u ee NpUMeHeHNe K BbIYUCNIEHNIO HANPSIXXEHHOCTW NOost 0T 6@CKOHEYHON HUTW.
7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPAXEHHOCTU NONS METaANNNYECKOoW capepbl.
OnekTpuyeckoe nose B BELECTBE.

8. 9n. none B auanekTpukax. MonspHble N HenonsipPHbIe MONEKyNbl. 3. AUMNONb BO BHEWHEM OAHOPOAHOM 3. Mone.

9. I'Ion;|p|/|3auv|;| ON3NEKTPUKOB: OpNUEeHTaunoHHasa n ,El,eq)OpMaLl,l/IOHHaﬂ. BeKTOp nonapu3aunn. CBs3b mexnay
I'IOBerHOCTHOIZ NNOTHOCTbIO CBA3aHHbIX 3apsA00B 1 BEKTOPOM nondapu3aunin.

10. HanpsxeHHOCTb 3. nons B ananekTpuke. Teopema [Faycca ona an. nons B guanekTpuke. dunanektpuyeckas
NPOHNLLAEMOCTb 1 ee OU3NYECKNIA CMbICTT.

3.MpoBOAHUKM B 3N1EKTPOCTATUHECKOM Mone

11.MposoaHuku B an. none. PacnpeneneHne 3apsn08 B NPOBOAHNKAX (BHYTPU MPOBOAHMKA Y HA €ro MOBEPXHOCTU).
12.CBA3b MeXay HanpsXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHUKA U MOBEPXHOCTHOM MNOTHOCTbIO 3apsA0B.
13. OnekTpoeMKocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHLEHCaTopOB.

14.OHeprnga an. Nong. SHepPrms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

15. SHeprvs an. nons. SHeprus 3apsXXeHHOro NPoBOAHUKA.

4.IOCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

16. MNoCTOAHHbIN 311. TOK, €r0 XapakTepUCTKM 1 YCNOBNS CyLECTBOBaHUS.

17. MNocTosHHbIN 3n. ToK. 3akoH Oma ans uenw.

18. MNocTosaHHbI an. Tok. 3akoH Oma B andodpepeHumansHoln opme.

19. BnekTPOoNpPOBOAHOCTb METANNOB. SKCNEPUMEHTANbHOE [0Ka3aTeNbCTBO SNEKTPOHHON NPUPOAbl TOKa B MeTannax.

20. Knaccuyeckas Teopust anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BuoemaHa-®paHua ns anekTpoHHOM
Teopuu.

21. Tpy4HoOCTUK Knaccu4eckom Teopumn NPoBOANMOCTMU.

© 00N Ok~ W

14. MarHutHoe none B Bakyyme. 3akoH brno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eiicTBre MarHUTHOrO NOMS Ha OBUXYLMACS 3apsaa.
16. 3aKOH NONHOro TOKa ONs MarHUTHOrO NOMS B BakyyMe.

17. MarHutHoe none coneHouga v Topovnaa.
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18. PaboTta no nepemMeLeHnto NPOBOLHMKA U KOHTYPa C TOKOM B MAarHUTHOM MOJe.
19. MarHuTHoe none B BewecTse. MarHNTHbIE MOMEHTbLI aTOMOB 1 9NEKTPOHOB.
20. Ouna- n napa- MarHeTn3M. HamarHmyeHHoCTb. MarHTHOE none B BELLECTBE.
21. 3aKOH NOMHOro TOKa AN MarHUTHOrO MONS B BELECTBE.

22. deppomarHeTMkn, UX CBOMCTBA M1 MX NpMpoaa.

23. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NeHua.

24. DHeprus MarHUTHOro nons.

25. Buxpesoe anekTpuyeckoe none. Tok CMeleHns.

26. YpasHeHve Makcsenna v ux aHanus.

BonHoBas 1 kBaHTOBas onTuka.

1. OnekTpoMarHuTHble konebaHus. Buabl. Xapaktepuctuku.

2. OneKkTpoMarHUTHbIE BOMHbI. XapakTepUCTUKN. DHEPrus.

3. MHTepQJGpeHLI,VIH cBeTta. KOFepeHTHOCTb N MOHOXPOMATUYHOCTb. Ycnosue I/IHTepCpepeHLlI/IOHHOFO Makcmmyma m
MUHNMYMA.

4. VInTeppepeHums ceeTa. PacyeT nHTeptEPEHLIMOHHON KapTUHbI OT ABYX UCTOYHMKOB. VIHTEpdbepeHuns cBeTa B TOHKUX
nieHKax.

5. Oundppakuns ceeta. MpuHumn MNolireHca-dpeHens. Meton 30H PpeHens.

6. Oundppakumns dpeHens Ha Kpyrnom oteepcTun. dudppakums dpeHens Ha Kpyrnom Amcke.

7. Ondppakuunsa dpayHrodpepa Ha GUdpakLMOHHON pelleTke.

8. dudppakums Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbda- Bparra.

9. Monsipuasauus ceeta. 3akoH Mantoca. 3akoH bptoctepa.

10. Oucnepcuns ceeta. SNeKTpoHHAS TEOPUS OUCTIEPCUM CBETA.

11. [IBoiiHOE nyyenpenomneHune. MickyccTBeHHas ontnyeckas aHn3oTponus.

12. Tennosoe many4yeHne n ero xapakrepmuctukn. 3akoH Kupxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cmewweHuns
Buha.

13. I'vnoTeasa NMnaHka. Popmyna lNMnaHka.

14. ®oToadhbdpekT. 3akoHbl choToadchekTa.

15. YpaBHeHve SiiHwWTenHa onsa BHewWwHero gotoadpdekra.

16. OnbiTol Jlebenesa. [laBneHne ceeta.

17. SdbpekT KomntoHa.

18. OCHOBHbIE NONOXEHMS KBAHTOBOW MexaHukn. ®opmyna ae bpowns. CooTHoweHns HeonpeaeneHHocTen. BonHosas
OYHKLUNA 1 ee CTaTUCTUYECKUIA CMbICH.

19. Ob6uwee ypaeHeHve WpeanHrepa. YpasHeHve LWpeauHrepa ons ctaumMoHaPHbIX COCTOSIHUIA.

20. CeobogHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NOTEHUMANbHON sme".

21. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHLMabHbIA 6apbep. TYHHeNbHbIA 3d0deKT.

22. KBaHTOBbIVi raPMOHWUYECKMNIA OCLMANSATOP.

23. KeaHToBas Teopus atoma. Noctynatbl Bopa.

24. Atom Bogopoga. KeaHToBble Yucna.

25. CnekTpbl aTOMOB U MONEKY.

2. NTabopatopHblie paboTbl

Tembl 3, 4,5

NabopatopHas paboTa €1. N3ydeHne paboTbl 91eKTPOHHOIrO ocuuaniorpadca.

NabopaTopHas paboTa €2. /13y4eHne pacnpeneneHns MarHuTHOro nonst BLONb OCU CONeHoMAa.
NabopartopHas pabota € 3. OnpeneneHne ropm3oHTaNbHOM COCTABNSIOWER MArHUTHOW UHAYKLUMN MAarHUTHOrO NONS
3emnu.

NabopatopHas paboTa €4. /1amepeHne yaensHOro sapsiaa anekTpoHa.

NabopatopHas paboTa € 5. N3y4eHne siBNeHMs MarHUTHOrO rmcTepesunca.

NabopatopHas paboTa €6. MNpoBepka 3akoHa OMa 1 n3MepeHne yaenbHOro ConpoTMBIEHMSI.

Na6opatopHas paboTa €7. N3ydeHune paboTbl razopaspsaaHoii namnbl.

NabopaTopHas paboTa €8. VI3yyeHne sBneHns UHTepdepPEHLMM.

NabopaTopHas paboTa €9. M3yyeHne nudppakumm ceeTta

NabopatopHas pabota €10. VI3y4eHne 3aKOHOB TEMIOBOIO N3NYy4YEHUSI.

NabopatopHas pabota €11. V3y4yeHune siBneHus ooToadodpekTa.

NabopaTopHas paboTta €12. SkcnepuMeHTanbHoe NoATBEPXAeHNe noctynatos bopa. OnbiT dpaHka v MNepua.
NabopatopHas paboTa € 13. CnekTp atomMa Bogopona.

NabopatopHas pabota € 14. O3HakoMneHue ¢ paboToit razoBoro nasepa.

3. TectupoBaHue
Tembl 3, 4,5
OnekTpoCTaThKa, 3NEKTPUYECKUIA TOK. DNEKTPOoaMHaAMUKA.

1. Ecnu B 3nekTpuy4eckoM nosne 3apsiKeHHOW MeTanIM4eckoi nnocko-ctu (B6nmam Heé) pacnonoxeHbl ABe OAVHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHowWweHne notokos PE2 k PE1 pasHO?.
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BAPVAHTbI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

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

3. MNpw Hannyum 3apspos q1= 2 HKn, 2= 3 HKn, q3= -5 HKn, NOTOK BEKTOpa HAMPSAXEHHOCTN 3N1EKTPUHECKOrO NoNs
Yyepes 3aMKHYTYIO MOBEPXHOCTb B eanHuLax B.M paseH ?

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

4. Ha pvicyHke npencTaBneHbl KpyBble ructepeanca ons AByx CEerHeToanekTpukos. OctatoyHas nonspu3oBaHHOCTb
(vHpykumsa D B Touke a ) (KO9puUMTMBHASA C1Na)CErHETOINEKTPUKE €7.. (B YCNOBHbIX eQNHMLAX ) paBHa

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

5. lNMpwn paspsanke KoHOeHcaTopa, 3apsXXeHHOro Ao pasHocTu noteHuma-nos U= ?.. B, nmetowero 3apsn Q= . mkKn,
BbloensieTcs aHeprus ??..

BAPVAHTbI OTBETOB:1)200mkOx 2) 360mkOx 3) 490mk O x 4) 640mkIx 5) 900mk [ x

6. Ha pucyHke naHa 3aBUCMMOCTb CUJIbl TOKA OT HanpsXeHus. MowHOCTb, Bblaensemas Ha conpotusneHum npy U = 10 B
pasHa:

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

7. CornacHo Knaccu4eckoin Teopun 3NeKTPONPOBOLHOCTA METANIOB YMCO CBOOOOHbBIX 3NEKTPOHOB B 1 cM3 CBMHLA
paBHoO ?..

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

8.[1Ba 6eckoHEeYHO ANMHHBIX MPOBOAHMKA (puc) ¢ Tokamm [1=12= 3. A B Touke C co3aaloT MarHUTHOE Mosne C MHOYKLUei
YMNCNEHHO B PABHOW ..

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

9.[1Ba napannenbHbIX TOHKMX NPOBOAHMKA C Tokamu [1=2. A n 12= 3 A pnuHoii L= 10.cm B BakyyMe Ha pacctosHumn I= 2
CM Opyr OT Opyra B3anMOLENCTBYIOT C CUION?

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

10. Ecnun npoToH co ckopocTbio V= 200M/c BneTaet B MarHUTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynsapHo
MarHMTHOMY NOMto, TO PaANYC KPMBU3HbI €r0 TPaeKTopun paseH ?

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

11.Ecnun makpoTtoku 11=2 A, 12= 3 A, n MukpoToK I13= 4 A, co3gatoT MarHUTHOW nose, To UMPKYnauunsl Bektopa
HanpPs>XeHHOCTW MarHUTHOrO NOAs Mo 3aMKHy-TOMY KOHTYpyY L (puc.) pasHa ?.

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

12.B koHgeHcaTope emkocTbio C= 10n® npu paspsaake Yyepes conpoTtueneHune R= 2. OM 3apsag yMeHbwnTCA B 2,72 pasa
3a BpeMms pasHoe ?

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

13. Ecnu nHoykumns marHMTHOro nong B napamarHeTuke ¢ pu= 1,002 pasHa B= 4 Tn, T0 HaNps>XeHHOCTb MarHNTHOro Mons
Tam paBHa?.

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

14 Ecnun B konebatenbHOM KOHTYpe 3apsa Ha obknankax KoHOeHcaTopa U3MeHsieTcs No 3akoHy: g=13,5 exp(-3 t ) cos(16
t + 1/4) (Kn), T0 BOBPOTHOCTb KOHTYpa 651mn3ka K?.

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

15. Ecnu B HeKoTOpOI cpele naHO BONHOBOE YpaBHEHUE, TO NoKasaTtenb NpenomMiaeHns BewecTsa paBeH?

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

BonHoBas 1 kBaHTOBas onTuka.

1.Y nnocko anekTpoMarHUTHON BOMHbI, YacTb KOTOPOI n3obpaxeHa Ha puUcC., ANMHA BONHbLI paBHa (B MKM):

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

2. Ha pucyHke npencraeneHa MrHOBEHHas ooTorpadoms aneKTPUYeckon COCTaBNSIOWEN 9NEeKTPOMArHMTHON BOSHbI,
nepexogswei n3 cpensl 1 B cpedy 2 nepneHankynapHo rpaHuue pasgena AB. Ecnu cpepa 1-Bakyym, TO CKOPOCTb CBETA
B cpegne 2 pasHa (*108)m/c?

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

3. OnTuyeckas onuHa nyTu B Npo3padyHoil NnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 pasHa (B MM):

BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xoga nydeii 1 n 2 pasHa A=0,35 MkM. [py cnoxeHumn ny4un garoT MuHumMyM ¢ m=0 ons ceeta
DNNHOW BOMHbI (B MKM):

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

5. PasHocTb xo4a ABYX MHTEPdEepUpYoWmx ny4ein MOHOXPOMaTNYeCckoro ceeTa pasHa /2 ( AnvHa BosHbl). [pu aToMm
pasHoCTb ¢pas konebaHuii paeHa...

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

6. dungppakLmMoHHas peletka ¢ NOCTOSHHOM d= 5 MKM A4 cBeTa ¢ ANUHON BOMHbLI A= 0,6 MKM faeT OugopakUMOHHbIN
MakCMMyM BTOPOro nopsiaka nof yriom (B rpagycax):

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

7. OnbpakumoHHbIA MakCMyM TpeTbero nopsiaka ans cseta ¢ AfMHom BonHbl A = 0,55 MkM nog yrinom ¢p=300 BO3HMKAET
Ha Wenn WUPUHON (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05
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8. Ha puicyHke npencraeneHa cxema pasbueHns BONHOBOM NoBepxHOCTU P Ha 30Hbl PpeHensi. AMAnnTy bl KonebaHwi,
Bo36yxaaembix B Touke P 1-i4, 2-i1, 3-i 1 T. 4. 30HaMu, o6o3Hayumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTUpytoLero
konebaHus B To4ke P onpenensietcs BblpaxeHuem?

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 pacnpocTpaHseTcst BAONb IMHUN C HOMEPOM:

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

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

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

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

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

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

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

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

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

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprua 1 kX, 10 aHepreTnyeckas
CBETUMOCTb Tena pasHa (B KB1/M2):

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

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

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

17. Ha pucyHke nokasaHa KpuBas 3aBUCUMOCTM CMEKTPANbHOW NIOTHOCTY SHEPreTUHECKON CBETMMOCTY aBCOMOTHO
4YepHoro Tena oT AnuHbI BONHbI Npy T=6000K. Ecnn Temnepatypy Tena ysenuyiutb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLLAS MAKCUMyMy U3My4eHnst aBCONOTHO YEPHOro Tena, ?

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

18. B atome Bogopoaa 13 npeacTaB/ieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaitMaHa cOOTBETCTBYET NEPEX0A C HOMEPOM?

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

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeeT Bug (CM puc).
MepBbili NoTEHUManN Bo36yxaeHns rasa (8 aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHOLWeEHMe Ans POoTOHa Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULaMU, UMMYbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei AfMHON BOMHbI obnafatoT?

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

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

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

22. Kakast nons paavoakTuBHbIX aTOMOB pacnafeTcs Yepes UHTepBan BpeMeHW, paBHbIi TPEM neproaam nonypacnana?
BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HensseCTHbIVi paanoakTUBHbIN
XMMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs No cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...

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

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

Ok3ameH

Bonpochbl k ak3ameHy:

OnekTpunyeckoe none B BakyyMme.

1. dnekTpocTaTmyeckoe none B Bakyyme. 3aKkOH COXpaHEeHNs 3neKTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsxeHHoOCTb
nong. MNMpuHuMn cynepnosmuum nonew.

2. MNoTteHuman anekTpocTatndeckoro nonsg. Ceasb HANPSXEHHOCTM 1 NOTeHuMana a. cTatm4eckoro nons.
3.9nekTpuyeckuin gunonb. PacyeT nona gunons.

4. Cunosble NMHUK 3NEKTPUYecKoro nons. MNMoTok BekTopa Hanps>XXeHHOCTH Nonsl.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHEeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOMst OT 6ECKOHEYHOM
OOHOPOLHO 3apsAXEHHOM MIOCKOCTH.

6. Teopema OcTporpanckoro-laycca v ee NpUMEHEHUE K BbIMUCNEHNIO HAMPSAXEHHOCTU NONS OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-aycca n ee npMMeHeEHUe K BbIYMCIEHUIO HAMPSAXEHHOCTU MONS METANIMYECKO cdoepbl.
OnekTpmnyeckoe none B BeLECTBE.

8. AnekTpuyeckoe none B AnanekTpukax. MNonspHole 1 HENONSPHbIE MONEKYbl. DNEKTPUYECKNIA LUMOMNb BO BHELWHEM
OLHOPOLHOM Mone.
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9. MNonsipr3auus ONaNeKTPYKOB: OPUEHTALMOHHAs U fedhopMaLiMoHHas. BekTop nonspusaumu. Cea3b Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBS3AHHBIX 3APAL0B 11 BEKTOPOM MOsipru3auum.

10. Haﬂpﬂ)KeHHOCTb ANEKTPUNHECKOro nons B AN3JIEKTpUKe. TeopeMa Faycca ONA 3NIEKTPUHECKOro nong B ANaneKTpuke.
,D,I/ISﬂeKTpI/ILIeCKaFI NPOHNLAEeMOCTb N ee (*)I/I3VI'-IeCKI/II7I CMbIC/1.

MpPOBOOHMKW B 3NEKTPOCTATUYECKOM None

11.MpoBoAHWKM B anekTpuyeckom none. PacnpeneneHve 3apsnos B NPOBOAHNKAX (BHYTPU NPOBOAHMKA U HA ero
NMOBEPXHOCTN).

12.CBA3b MeXay HaNpsXXEeHHOCTbIO 3. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3apS40B.
13. OnekTpoemMKocTb NPoBoaHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHLEHCaTOPOB.

14.3Heprus anekTpru4ecKkoro Nons. SHeprus CUCTEMbl HEMOABMXHbIX TOYEYHbIX 3apsO0B.

15. DHeprvsa anekTpu4ecKkoro nons. SHepPrusa 3apsSXXeHHOro NPoBOAHMKA.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

16. INOCTOSAHHbIN 3NEKTPUYECKUIA TOK, Er0 XapakTEePUCTUKN 1 YCNOBMS CYILECTBOBAHMS.

17. MNocToAHHbIN anekTpuyeckuin Tok. 3akoH Oma ans uenu.

18. MNocToaHHbIN anekTpuyeckuin Tok. 3akoH Oma B gudpdbepeHumnansHon dhopme.

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckas Teopus anekTponpoBoAHOCTM MeTannos. BeiBon 3akoHoB OMa u BuaemaHa-®paHua na anekTpoHHOM
Teopumn. TpyAHOCTU KNacCU4eckon Teopun NpoBOAMMOCTMU.

OnekTpoamHammnka

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

. 3akoH Amnepa. [elicTBME MAarHMTHOrO NONS Ha ABUXYLWMIACS 3apsa.

. 3aKOH MOMHOro ToKa A5 MarHUTHOro Nons B BaKyyme.

. MarHuTHOe none coneHonga n Topomaa.

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

. deppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

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

11. DHeprmusa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHms.

13. YpaBHeHne Makceenna n nx aHanua.

BonHoBas 1 kBaHTOBas onTuka.

1. SnekTpomMarHnTHble konebaHus. Buabl. Xapaktepnctuku.

2. OnekTpoMarHUTHbIE BOMHbI. XapakTepUCTUKN. DHEPrus.

3. IHTepdhepeHuus cBeTa. KorepeHTHOCTb U MOHOXPOMATUYHOCTb. YCNOBUE MHTEPPEPEHLIMOHHOIO Makcmyma u
MUHUMYMA.

4. VInTeppepeHums ceeTa. PacyeT nHTepgEPEHLIMOHHON KapTUHbI OT ABYX UCTOYHMKOB. VIHTEpdbepeHums cBeTa B TOHKUX
nieHKax.

5. Ondppakuus ceeta. MpuHumn MonreHca-PpeHens. Meton 30H PpeHens.

6. dudppakuns dpeHens Ha Kpyrnom oteepcTun. dudppakums PpeHens Ha KpyrnoM Aucke.
7. Ondppakuns dpayHrodbepa Ha AndpakLMOHHON peleTke.

8. dudpbpakums Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbdha- Bparra.

9. Monsapwuaaums ceeta. 3akoH Manioca. 3akoH bptoctepa.

10. dncnepcus ceeta. DNeKTPOHHaa Teopus oucnepcun ceeTa.

11. [IBoiiHOe ny4yenpenomneHue. VickyccTtBeHHas ontnyeckas aHn3oTponus.

12. TennoBoe n3ny4yeHne n ero xapakrepuctmkn. 3akoH Kupxrodpa. 3akoH CtegpaHa-bonbumaHa. 3akoH cMelweHns
BuHa.

13. N'mnotesa NnaHka. ®opmyna MNnaHka.

14. doToahbpekT. 3aKkoHbl hoToadpdekTa.

15. YpaBHeHve JiiHwWTenHa ons BHewWwHero gpotoadpdoekra.
16. OnbiTol JlebeneBa. [laBneHne ceeta.

17. 3dbpekT KomnToHa.

18. OCHOBHbIE MONOXEHUS KBAHTOBOW MexaHukun. Popmyna ne bponnsa. CooTHoweHns HeonpedeneHHocTel. BonHosas
OYyHKLUMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

19. Obwee ypaBHeHue WpennHrepa. YpaeHeHue WpeauHrepa onsi ctaumoHapHbIX COCTOSIHUIA.
20. CeobopHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NoTeHUMansHon sme".

21. MNpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANbHbIA Hapbep. TYHHENbHbI 3¢EKT.

22. KBaHTOBbIVi rAPMOHMYECKMNIA OCLMANSATOP.

23. KaHTOBas Teopus atoma. Noctynatbl bopa.

24. Atom Bogopogna. KeaHToBble Yucna.
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25. CnekTpbl aTOMOB 1 MONEKY.

BonHoBas 1 kBaHTOBas onTuka.

1. SnekTpomarHuTHble konebaHusi. Buabl. Xapaktepuctuku.
2. OneKkTpoMarH/UTHbIe BOMHbI. XapakTepucTuUKn. SHeprus.

3. IHTepdpepeHuus ceeTa. KOorepeHTHOCTb U MOHOXPOMATUYHOCTb. YCNOBUE NHTEPCPEPEHLIMOHHOTO Makcmyma 1
MUHUMYMA.

4. VInTepgpepeHums ceeTa. PacyeT nHTepgepeHLIMOHHON KapTUHbI OT ABYX UCTOYHMKOB. VIHTepdbepeHuns cBeTa B TOHKUX
nneHkax.

5. Ondppakuus ceeta. MpuHumn MNonreHca-PpeHens. Meton 30H PpeHens.

6. dundppakuns dpeHenst Ha Kpyrnom oTeepcTun. dudppakuma PpeHens Ha KpyrnoM ucke.
7. Ondppakuunsa dpayHrodepa Ha SUdpakLmMOHHON pelleTke.

8. [lndppakums Ha NpocTpaHCTBEHHOM pewweTke. Dopmyna Bynbdoa- bparra.

9. Monapusauus ceeta. 3akoH Manioca. 3akoH Bproctepa.

10. ncnepcus ceeta. DNeKTPOHHAs TEOpUs OUCNEPCUN CBETA.

11. [1BoiiHOE nyyenpenomneHue. VickyccTBeHHas ontnyeckas aHn3oTponus.

12. TennoBoe n3nyyeHne un ero xapaktepmuctuku. 3akoH Knpxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

13. N'vnoTesa lNnaHka. opmyna lNnaHka.

14. doToachbdhekT. 3akoHbl hoToadpdekTa.

15. YpaBHeHve SiHwWTenHa ons BHewWwHero gotoadpdoekra.
16. OnbiTol Jlebepesa. asneHue ceeTa.

17. SdbpekT KomntoHa.

18. OCHOBHbIE MONOXEHUS KBAHTOBOW MexaHuku. dopmyna ne Bporinga. CooTHoweHms HeonpeneneHHocTelh. BonHosas
OYHKUUSA 1 ee CTaTUCTUYECKMIA CMbICH.

19. Obwee ypaBHeHue WpennHrepa. YpaeHeHue WpeauHrepa onsi ctaumoHapHbIX COCTOSIHUIA.
20. CeobogHas YacTuua. YacTtiua B 04HOMEPHOI NMPSIMOYronbHOW " NoTeHUManbHon sme".

21. MpoxoxaeHre YacTuLibl CKBO3b MOTEHUMANbHBIA Hapbep. TYHHENbHbIA 3OgEKT.

22. KBaHTOBbI rapMOHNYECKNIA OCLMNNIATOP.

23. KeaHTOBas teopus atoma. lNoctynatbl bopa.

24. ATom Bogopona. KsaHToBble yncna.

25. CnekTpbl aTOMOB 1 MOMNEKYII.

6.4 MeTtoouyeckue matepuansbl, onpepensitolue npouenypbl oLueHMBaH1Ms 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoBaHMA KOMMNETEeHLUI

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnunHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lna ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yL0oBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectsBo
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEeHLUN 6annos
CemecTp 2

TeKyLLUiA KOHTPONb

TectpoBaHve |TecTupoBaHVe NPOXOAWNT B MUCbMEHHOV CDOPME UK C UCMONb30BAHNEM
KOMMbOTEPHbIX cpeacTs. Obyyatowmniics nonyyaeT onpeaenéHHoe Konm4ecTso
TECTOBbIX 3a4aHunii. Ha BbiNonHeHve BblAeNseTcs oMKCUPOBaHHOE BPEMS B
3aBMCMMOCTM OT KonunyecTea 3aaaHuii. OueHka BbICTaBNSIETCS B 3aBUCMMOCTM OT
MpoLeHTa NPaBWIbHO BbIMOMHEHHbIX 3a4aHUN.

Konnokenym  [Ha 3aHsiTm obyyarowmecs BbICTYNaoT C OTBETAMM, OTBEHAIOT HA BOMPOCHI
npenogaeatens, 06CyX4alT BONPOCH! MO U3y4yeHHOMY Matepuany. OueHuBaloTCs
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U NIOFMYHO M3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha LOMOMHUTENbHbBIE BOMPOCHI.

—
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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 3
TeKyL i KOHTPONb

Konnoksuym Ha 3aHaTum obyyatowmecs BbICTyNatoT C 0TBETaMMU, OTBEYAKOT Ha BONPOCHI
npenonasatens, obcyxnarT BONPock! Mo nay4eHHoMmy matepuany. OueHmsatotcs | 1 10
YpOBEHb MNOArOTOBKM MO TeMe, CNOCOOHOCTb CUCTEMHO W NIOFMYHO Manaratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMONHUTESbHblE BOMPOCHI.

NabopatopHbie (B ayantopun, ocHaWwéHHON CooTBETCTBYOWMM 060pyaoBaHmeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCS 3HaHNe maTepuana um
YMEHUE MPYMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

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. CaBenbes W. B. Kypc obuweit cdomankm [Tekct] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas ousmka:
B 3-x Tomax / U. B. Casenbes. - CaHkT-MNeTepbypr: NlaHb, 2011. - 432 ¢.(100 ak3.).

2. CaBenbes W. B. Kypc obwein gousmkum [TekcT]. T.2: nekTpryecTBo n MarHetnaM. BonHbl. OnTuka. - 10-e nag., cTep.. -
CI16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Creu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit consmku [TekeT]. T. 3, KBaHToBasi onTuka. ATomHast puamka. duasmnka 1Bepaoro tena.
dusrka aTOMHOro APa U SNeMeHTapHbIX YacTuu: y4ebHuk ans By3os: B 3 1. / . B. Casenbes. - CaHkT-lNeTepbypr:
INaHb, 2008. - 320 c.(99 ak3.).

4. Tpocpumosa T.U. Kypc comaukm [TekcT] : y4ebHOe nocobure ons MHXEHEPHO-TEXHNYECKMX CNELNanbHOCTEN By30B /
T.WN. Tpodmmosa. 10-e nsga., nepepab. n non .? EkatepmHbypr : ATI1, 2016. - 560 c.(35 3k3.).

5. Kypc gounsmkn: YuebHoe nocobue / B.I. XaBpyHsik. - M.: H/ALL MIH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwee
obpaszosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum poctyna:
http://znanium.com/catalog/product/375844

6. emuayeHko B. V. dunsurka [OnekTpoHHbIl pecypc] : yuebHuk / B. . Oemunayerko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mocksa: NH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum gocTtyna:
http://znanium.com/bookread2.php?book=469821.

7. KysHeuos C. N. Kypc chmsnkn ¢ npumepamm pelweHuns 3agad. 'dusnka KOHAEHCUPOBAHHOIMO COCTOSHMS' [ONEKTPOHHbI
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatenbckiii ToMcKui
nonuTexHnyeckunn yHnesepcutet, 2011. - 47 ¢. - Pexxum goctyna: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nutepartypa:

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

2. BacouH 0. B. dusnka [TekcTt] yueb. nocobue ons cTyn. MHxXeHepHbix cneu./ . b. BaguH. - 2-e u3g., gon.. - KasaHsb :
N3g-8o MOuWH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).
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3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbI pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, . A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. dusmka [OnekTpoHHbIin pecypc] / K. H. Opabosuy, B. A. Makapog. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5.NnblowoHok A. B. duanka [OnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
MoHyapeHko. - Mockea : MHDPA-M, 2013. - 600 c. - (Beicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuwei conankm [OnekTpoHHbIi pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum goctyna: http://znanium.com/go.php?id=443435

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX AN
OCBOEHUS BUCLMMIIMHBI (MOOYIS)

Dpabosny K. H. dunauka [OnektpoHHblil pecypc] / K. H. Lpabosuy, B. A. Makapos. - Mocksa: ®@uamatnut, 2010. - 539 c.
- ISBN 978-5-9221-0652-8. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yiebHoe nocobue / A. B. nbtowoHok, M. B. Actaxos, L. A.
MoH4apeHko. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OnekTpoHHO-6nbnmoTtedHble pecypckl. CaBenbes W. B. Kypc obleit dpnsnkm [OnekTpoHHbI pecypc]: y4ebHuk B 3 Tomax /
W. B. Casenbes. ? CaHkT-lMetepbypr: NlaHb, 2011. - T.3. KBaHToBas ontuka. ATomHas pusmnka. duamnka 18epaoro tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm B xo[ie NEKLMOHHbIX 3aHATUIA HEOOX0AUMO:

1. BecTu KOHCnekTUpoBaHue y4ebHoro matepuana.

2. Obpalatb BHUMaHUE Ha KaTeropum, (OOPMyNMpPOBKYM, 3aKOHbI, PacKpblBatowme coaepxaHme
p13NYECKMX SIBNEHUI 1 MPOLIECCOB.

3. Obpalatb BHMMaHUE Ha Hay4YHble BbIBOLbI M 9KCNEPUMEHTaNbHbIE AoKa3aTenbCcTBa
pM3NYECKMX 3aKOHOB.

4. BH/MaTENbHO YSICHUTD NPaKTUYECKYHO HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3UKMU.

5. XenatenbHo ocTaBnTb B paboymx KOHCMEKTaxX MOMs, Ha KOTOPbIX AenaTh NOMETKN 13
PEKOMEH0BAHHON NUTepaTypbl, AOMOMHSIOWME MaTePUan NPOCAYWaHHOM NeKLmn, a Takxe
nonoyepKkmBaroLme ocobyio BAXHOCTb TEX UMM MHBIX TEOPETUYECKUX MONOXEHWIA.
6.3anaBaTb NpenoaasaTento YTO4HSIoWMe BOMPOCH! C LeNbo YSCHEHUSI TEOPETUYECKMX
NONOXEHW, Pa3PELIEHNS CMIOPHbIX CUTyaLWiA.

npakTUyeckme | MOMOXEHWIA, pa3peLleHsl CrIOPHbIX CUTyaLui.

3aHsATUA B xone npakTuyeckumx 3aHsTHin HeobXx0aUMO:
1. BHVKHYTb B CMbICT 1 MOCTAHOBKY BOMpPOCa. YCTAaHOBUTb BCE NN JAHHbIE NPUBELEHbI Ofs
peweHns 3agayn. Coenatb CXemMaTnyeckuii pUCyHOK.
2. Kaxpyto npakTnyeckyto 3aaqy pelwnTb BHavane B 06wem Buae. 10 No3sonmt
LeneHanpaeneHHo MCMONb30BaTh PUINYECKNIA 3aKOH MO TEME PELIAEMON 3aaa4M.
3. MpoBeCTU YMCNEHHBIE MATEMATUYECKME pacyeThl 1 0653aTeNbHO NPOBEPUTb PA3MEPHOCTD 1
NpaeLonofobHOCTb NOMYHEHHbBIX (PU3NHECKMNX BETUYVH.

nabopatopHble | JlabopaTopHble paboThl

paboTbl MNepen nposeaeHnem nabopaTopHo paboTbl 06513aHbI 03HAKOMUTBLCS C TEXHUKOWM 6e30MacHOCTH
NpW BbINONHEHUN OAHHOW paboTbl 1 METOANYECKMMM YKasaHusMu kK paboTe. Mpy BEINOAHEHNUM
nabopaTtopHbIX paboT HeobxoamMmo:
1. CchopmMynupoBaTh Lenb U 3a4a4u BbINOHSEMON paboTbl
2. YKasatb B 0T4YEeTE CXeMy YCTaHOBKM U pacckasaTb NPpYHUMM ee OeincTBmS
3. 3anucatb pesynbTaThl M3MEpPeHWii B Tabnuue 1 onpenenutb paboyre opMysibl pacHeToB
4. ObpaboTaTb pe3synbTaTtbl UMEPEHWIA COrnacHo pabounx oopmyn 1 NPeacTaBUTb AaHHbIE B
BuIe rpadoukos, Tabnuu (MpPUBETCTBYETCS NCMONb30BaHNe NporpaMm 0bpaboTkm
aKcnepmmeHTanbHbIX namepeHuin Origin, Excell). Paccuntartb NorpewHocTn namMepeHmnit
5. CocTaBuTb BbIBOAbI MO MTOraM BbiNONHEHHON paboTbl. [TPOBECTU CpaBHUTENbHbI aHanM3 ¢
TEOpPETMHECKMMN AaHHbIMU
6. Mo nToram BoINONHEHNS PaboTbl COCTABUTb OTHYET MO BbilEyKa3aHHbIM NyHKTaM
(NpuBeTCcTBYETCA Hane4yaTaHHbIA BapUaHT).
7. OTBETUTb HA TEOPETUYECKME BONPOCHI N0 TeMe paboThl.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosTenbHas | B xone camocTosiTenbHoin paboTbl HE06X0AMMO:

paboTa 1./13y4nTb OCHOBHYIO 11 LOMONHUTENbHYIO NNTEPaTypy Mo TeMe.
2. N3yunTb 1 npopaboTatb NeKUMOHHbIN MaTepuan, AOMONHNB ero CO6CTBEHHbIM KOHCMEKTOM,
No/y4eHHbIM U3 PeKOMeH40BaHHON NpenoaaBaTenemM nuTepartypbi.
3. Nayuntb pekoMeHaoBaHHbIe NpenoaasaTtenem aNeKTpoHHbIE 00pa3oBaTe/bHbIe PecypChl,
npeseHTauum no nayyaembiM pasnenam uUanku.
4. ObpatnTb 0c060€e BHUMAaHNE Ha NOCTAHOBKY 3KCMEPUMEHTabHbIX OMbITOB, A0Ka3bIBAOLWMX
domanyeckmne 3aKoHbl B NpMpoae.
5. B cnyyae BOMpPOCOB Mo u3yyaeMoMy MaTtepuvainy- obpalarbcs K npenofasaTento 3a
pa3bsSCHEHUAMN.

TecTMpoBaHue | TecTupoBaHue u NUCbMeHHas paboTa

1. Mepepn pelweHnem 3anaHunii PeKOMEHAYETCS NOBTOPUTbL COOTBETCTBYIOLLYIO TEOPUIO MO
yyebHUKaM UK KOHCNEKTY, 3anMCaHHOMY Ha NEKLMOHHBIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE
ChOPMYy/Ibl U 3aKOHbI B LAHHbIX METOANYECKMX YKa3aHUsX, MPUMepbl pelleHns 3anad,
PaccMOTPEHHbIX Ha MPaKTUHECKUX 3aHATUSIX.

2. MpucTynas K peweHnio 3anaHuns, HeobXo4MMO KpaTko 3anuncaTtb ero ycnosue, u (ecnu
HeobxoaMMO) coenaTtb pUCYHOK. PelueHne cHavYana cnenyeT ocylecTBuTb B obleM Buae (B
6yKBEHHbIX 0603HAYEHUSIX), MONYUNTb PACHETHYIO CDOPMYITY 1 3aTEM MPONIBECTU YNCHEHHBbIN
pacuet B eamHuuax CU. MNMocne 3Toro Hy>XXHO CPaBHMTb MONYYEHHbIV OTBET C BapraHTamMu OTBeETA.
Ecnu oTBeTHI HE coBnanu, To HEOHX0AMMO NPOAHANN3MPOBATL PELLEHNE 3a4aHUS, YTOYHUTD
NpaBnIbHOCTb BbIBpaHHbLIX (OOPMYN 1 3aKOHOB, @ 3aTEM MUCMPAaBUTb OWMBKM.

3. Ob6s3aTENbHO BLINONHEHWE OOMALHUX NPAKTUYECKMX 3a0aHUIA 4f1S YCELWHOro NPOXOXAEHNS
TECTMPOBAHNS N HANUCAHWS NMCbMEHHBIX (KOHTPOMbHBIX PaboT).

KONNOKBUYM Konnokeuym

1. O3HaKOMUTLCS C NepeYHeM BOMPOCOB

2. BHUMaTenbHO NpPoYnTaTh 1 OCMbICIIUTb PEKOMEHAOBAHHYIO NNTEepaTypy, KOHCMEKT NeKLM.
BblyunTb BCce gousmyeckue doopMysbl Mo NPOMAEHHBIM TEMaM

3. Konnokeuym no gousrke npoxonuT B MMCbMEHHOV hOpMe 1 AONXKEH copepXartb:

- onpeneneHne OCHOBHbIX OU3NYECKMX BENUYUH (B aHAIMTUYECKOM 1 TEKCTOBOW chopme);

- NS BEKTOPHbIX BEMMYUH AOMXKHbI ObITh ONpeaeneHbl Kak Moay/b, Tak U HanpasneHue;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUYECKOM 1 TEKCTOBOW CDOopMeE); NPV 3TOM
Heobx0aMMO faTh onpeneneHne PU3NYEcKUX BEIUYMH, BXOASLWMX B (OOPMYIMPOBKY 3aKOHa;
PVICYHOK, MOSICHSIIOLMA OTBET HA BOMPOC

4. PeweHre 3a1ay cHa4ana cnefyeT ocyllecTBuTb B obweM Buae (B BykBEHHbIX 0603HAYEHNSX),
MoNy4YMTb PacYeTHYI0 OOPMYJY 1 3aTeM MPOM3BECTM YNCNEHHBIV pacyeT B eanHuuax CU.

3ayet 1. O3HaKOMUTBLCS C NEPEYHEM BOMPOCOB As 3a4eTa

2. BHUMaTenbHO NpoYnTaTh M OCMbICIIUTb PEKOMEHOOBAHHYIO NNTEPATypy, KOHCMEKT NEKLMNA.
BblyunTb BCce gonsmyeckue oopMynbl MO NPOMAEHHBIM TEMaM

3. 3ayeT no hmanke NPOXoANT B NMMCBMEHHON (POPME U JOMKEH COAEPXATh:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BEMUYUH (B @aHANUTUYECKON 1 TEKCTOBOW chopme);

- AN BEKTOPHbIX BEMMYUH AONXHbI BbITh ONpeaeneHbl Kak MOAyNb, TaK U HANpPaBneHne;
-(POPMyNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B @aHANUTUYECKON 1 TEKCTOBOI CDOPME); NPW 3TOM
HeobxoaMMO faTth onpeneneHne PU3NHECKUX BENUYMH, BXOASLWMX B (OOPMYNUPOBKY 3aKOHA;
PVICYHOK, MOSICHSIIOLMIA OTBET HA BOMPOC

4. PeweHve 3a8ay cHavyana cnemyeT ocylecTsutb B 0buem Buae (B BykBeHHbIX 0603HAUEHNSX),
MONY4YMTb PACHETHYIO DOPMYITY 1 3aTEM MPOM3BECTM YACTNEHHBIV pacyeT B eguHuuax CU.

aK3aMeH 1. O3HAKOMUTbLCS C NepeyHeM BOMPOCOB A5 9K3ameHa

2. BHuMaTenbHo Npo4YnTaTh 1 OCMbIC/IUTb PEKOMEHOBAHHYIO NUTEPATYPY, KOHCMEKT NEeKUUIA.
BblyunTb BCce pmanyeckme doopmysbl Mo NPORLEHHbIM TeMaM

3. Ok3aMeH no gonanke NPOXoamuT B MMCbMEHHOR chopMe 1 JONXeH coaepxaTb:

- onpeneneHne 0CHOBHbIX OM3NYECKUX BENIMYUH (B aHANUTMYECKOW 1 TEKCTOBOI hopMe);

- NSl BEKTOPHbIX BENMYMH A0MXKHbI ObITb OnpeaeneHbl Kak Moaynb, Tak U HanpasneHue;
-0bOpPMYNMPOBKY OCHOBHBIX 3aKOHOB (PU31KM (B aHaNUTUYECKO 1 TEKCTOBOWM OOPME); MpK 3TOM
Heobx0auMo Oatb onpeaeneHne U3NYecKnxX BENNYNH, BXOOSWMX B (POPMYIMPOBKY 3aKOHa;
PUCYHOK, MOSICHSIIOWMA OTBET Ha BOMPOC

4. PeweHune 3apa4 cHavana cneayet ocylecTBUTb B obuwem Buae (B 6yKBeHHbIX 0603Ha4YeHNsX),
nony4YnTb pacyeTHY0 OOpPMyfy 1 3aTeM NPOU3BECTU YMCTIEHHBIV pacyeT B eanHmuax CA.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHwe aucumnnuHbl "dusuka” npeanonaraeTt UCNoNb30BaHUe CNeayloWwero NporpaMMHoOro obecneyeHns u
MHOPOPMALIMOHHO-CMPaBOYHbBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odgoucHoro nporpamMmHoro obecnedeHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToAMYECKas nnTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogasarenei seayLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30BaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, yiebHble nocobus, yuebHO-MeToanYeckme
KOMMekchbl, MOHOrpadoum, asTopedeparbl, Auccepralmm, SHUUKIoNeanun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oefepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTBa "MlaHb" , DOCTYN K KOTOPOi npenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKIto4aeT B cebs
9MEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flaHb" 1 opyrux BeLylwmx n3natenbcTs y4ebHoW nutepaTyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
Na3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBNEHUA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX MPas.

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve gucunnnnHbl "®usmka” npegnonaraeT NCNONb30BaHNE CNeayowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTuMeguiiHas ayautopus, BMeCcTuMocTbto 6onee 60 Yenosek. MynbTumMennitHas ayamTopusi COCTOMT U3
WHTErpMpPOBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpaBs/ieHNs, OCHaLEHHas COBPEMEHHbIMY CpenCcTBaMU
BOCMPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepenaqn SNeKTPOHHbIX
[OKyMeHTOB. Tvnosas KoMnnekTaums MynbTUMeannHON ayauTopMmn COCTOUT M3: MyTbTUMEOUAHOMO NPOEKTopa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTUHECKON CUCTEMbI, & TAKXE NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaLWen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioiMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHu-MNKpOodOoH,
6ecnpoBOAHON MUKPOGOH, 610K ynpasneHnst obopynoBaHueM, nHtepdoeiicel noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS K/HOUYEBbIM S/IEMEHTOM yrpaBneHus, 06 beAUHAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboyrM MecToM npenogasartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 OpYrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWS, B TOM YACE C UCMONb30BaHNEM B
npoLecce obyyeHns BCeX KOpropaTMBHbIX pecypcoB. MynbTUMeouiiHas ayantopust Takxe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHblii knacce, npeacTaenstowmii coboit pabodee MecTo npenoaasatens u He MeHee 15 paboynx MecT
CTY[EHTOB, BK/OYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, NepCOHabHbIA KOMMbIOTEP, NMULIEH3VOHHOE NPOrpaMMHoe
obecneuyeHune. Kax bl KOMMbIOTEP MEET WNPOKOMOMOCHbINA AOCTYN B ceTb VIHTepHeT. Bce KOMMboTepbl MOAKMOUYEHbI K
KOPMopaTUBHOM KOMMbOTepHOM ceTn KDY 1 HaxoasaTcs B eAUHOM [OMeHe.

CneuvannsmposaHHas nabopatopusi ocHalleHa 0bopynoBaHneM, Heo6X0aNMbIM A5 MPOBeAeHMs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUN U CaMOCTOSTENBbHOM pa60Tb| no otaenbHbIM QUCUMNINHAaM, a TakXe NPakTuk n
Hay4YHO-MCCenoBaTenbckoi paboTol obyvatowwmxcs. Jlabopatopust paccHntaHa Ha 0AHOBPEMEHHYIO paboTy
0byvatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpPCUTETa, KOHTPONMPYIOLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TeXHUKK 6esonacHocTu.
KaueCcTBEHHbIN U KONNMYECTBEHHDIN COCTaB 0O0PYAOBAHUS 1 PACXOLHbIX MaTEPMAnoB ONpPenensieTCs creumdmrKon
06pasoBaTebHbIX MPOrpamMM.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMIUHbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

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

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

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

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

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

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

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

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

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

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 20.03.01
"TexHocpepHas 6e3onacHoCTb" U Npochunio noarotoku OxpaHa NPUPOLHOM cpelbl 1 pecypcocbepexeHue .
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