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Mporpamma gucumnnuHbl "®dusmka"; 15.03.04 AsTomatmsaums TeXHONOrMYeCKMX NPOLLECCOB U NPOU3BOACTB; AOLEHT, K.H. (QOLEHT)
WanxynnuHa 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 gucumnnuHbl "®dusmka"; 15.03.04 AsTomatmsaums TeXHONOrMYeCKMX NPOLLECCOB U NPOU3BOACTB; AOLEHT, K.H. (QOLEHT)
WanxynnuHa 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:

LLnchbp komMneteHuUn

PaclumndppoBka

npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 CNOCOBHOCTbIO NCMONb30BATh OCHOBHbIE 3aKOHOMEPHOCTK, AeicTByiowme B
npoLecce N3roToBReHUs NpoLyKumy TpebyeMoro kayecTsa, 3a4aHHOro
KOnMyecTBa Npu HaVMeHbLWUX 3aTpatax obLwecTBeHHOro Tpyna

BbII'IyCKHI/IK, OCBOUBLINIA ONCUNNNINHY:

JlonxeH 3HaTb:

OCHOBHbIE MOHSATHSA, 3aKOHbI 1 MOLENV MEXAHVKU, SNEKTPNYECTBA 1 MArHeTn3ma, konebaHuii 1 BOSH, KBAHTOBOM
PV3UKK, CTATUCTUYECKON (PU3UKM 1 TEPMOAVHAMUKN;

JonxeH ymeTb:

MCcnonb3oBaTb OCHOBHbIE NMpUeMbl o6pa6on<|/| 3KCNnepuMeHTanbHbIX OAHHbIX; pewaTb TUnoBble 3a4a41 No OCHOBHbIM
pasnenam onsnku, NCNosb3ysa MeTodbl MaremMaTtnyeckoro aHannsa,

JonxeH Bnanetb:

METO4AaMUN 3KCNEPUMEHTaNIbHOMO UCCNeAoBaHUs B con3nke (MnaHnpoBaHmne, nocTaHoBka n obpaboTtka
9KCMEPUMEHTA);

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

NPUMEHATbL Pe3yNnbTaTbl OCBOEHNS AUCLIMMANHBI B MPOGECCUOHANbHOW AeATENbHOCTU.

2. MecTo AMCLUMNNNHDBI B CTPYKTYPEe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

HaHHas yuebHas aucumnnvHa BkioYeHa B pasgen "b1.5.8 OucumnnvHbl (Mogynm)" OCHOBHO NPOECCUOHANBHOM
obpasosatenbHol nporpammbl 15.03.04 "ABTOMaTM3aLMsA TEXHONOMMYECKMX NPOLECCOB M MPOU3BOACTB ()" 1 OTHOCUTCS K

6a30Boi (06WenpPoeccnoHanbHom) YacTu.
OcBavBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHULLAX C yKa3aHUeM KONMYEeCTBa YacoB, BblOeNeHHbIX Ha

KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboTy obyuatloLmxcs
O6was TpynoeMKocTb ANCUMNNHLI cocTaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 12 yaca(oB), npakTnyeckume 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 12 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 311 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).

dopmMa MPOMEXYTOYHOrO KOHTPOMS OUCLUMMANHBI: 3a4€T B 3 CEMECTPE; 9K3aMEH B 4 CEMECTPE.

4. CopepxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro 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 aucunnivHbl / UX TPYAOEMKOCTb CamocrtositTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. dPn3nyeckne 0CHOBbI
1.|MexaHnkn. MexaHundeckme konebaHus 3 4 2 2 60

1 BOJHbI.

PernctpaumoHHbin Homep 10290187519 m ;;?{IEEPPC(I:I:{I?T%}?‘

Crpanuua 3 u3 20.

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



Mporpamma gucumnnuHbl "®dusmka"; 15.03.04 AsTomatmsaums TeXHONOrMYeCKMX NPOLLECCOB U NPOU3BOACTB; AOLEHT, K.H. (QOLEHT)
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. MonekynapHasg couauka u
2. TepMoOuHaMuKa. 3 2 2 2 60
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 3 4 2 2 70
Tema 4.
4.|9nekTpoamHamMmka.OnekTpoMarHnTHele 4 0 2 2 40
konebaHus 1 BOJHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5 lonTuka. 4 2 2 2 40
Tema 6. dnamka atoma n aTOMHOrO
6. sapa. 4 0 2 2 41
Toro 12 12 12 311

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

KrnHemaTvka noctynatenbHoro gBmMXeHns (MatepuanbHas To4ka, CMCTEMA OTCHETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 NONHOEe yckopeHns). KnuHematuka spawarenbHOro OBuxeHms (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YrNOBOW 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 pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIY CUMN0I 1 MOTeHUManbHOM
aHeprueli. OQHOPOOHOCTL BPeMeHW. 3aKOH COXPaHEeHNs MOMHON MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NpocTpaHcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KnuHetudeckas sHeprus spaleHns. MomeHT nHepuun. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OVHAMUKW BpallaTenbHOro ABUXEHNS TBEPLOro Tena. MI3oTponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnsl MOMeHTa UMnynbca.

Penstueucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CneacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaweHne OIMHbL. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa aHeprum B CTO.

MexaHunyeckue konebaHms v BOMHbI
MexaHunyeckune konebaHums

CBoboaHble rapMoHnyeckme HesaTyxatowme konebanHus. OuddoepeHumansHble ypaBHeHMs. TapMoHMYecKuit
ocumnnsaTop. MpyXXMHHBIA, OU3NYECKUiA 1 MaTeMaTUiecknii MasTHUKK. CnoxXeHne rapMoHNYecKnx konebaHumii.
CBoboaHble 3atyxatowme konebaHus. BoiHyxaeHHble konebaHusl. PesoHaHc.

MexaHu4yeckne BONHbI

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

Tema 2. MonekynsipHasi dousnka m TepmoanHamMuka.

MonekynsipHo-knHeTnyeckas teopmsa (MKT) noeanbHoro rasa

OcHogHble nonoxeHnsa MKT. OcHosHoe ypasHeHne MKT npeanbHoro rasa. YpaBHeHne COCTOSHUS naeanbHOro rasa.
dursunyecknii CMbiCn TemMnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa csoboaHoro npobera MOnekyn.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHune monekyn no ckopocTtam. PyHkUMa pacnpeneneHus Makcsenna. bapomeTtpryeckas oopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHogbl TepMognHaMunkun
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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. 3nekTpoAVHaMUKA.BNeKTPOMarHUTHbIE KonebaHust U BOJHBbI.

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.

UHTepdepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOMH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepdoepeHumMn. MIHTepdoepeHums ceeTa oT
pasfnYHbIX 06 HEKTOB.

Oundppakuns ceeta

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

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

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

TennoBoe n3nyyeHne

XapakTepucTrkm TennoBoro nanyyeHms. 3akoHol Knpxroga, CtecpaHa-bonbumana. 3akoH cmewweHmns BuHa. KesaHtoBas
npvpoga nanyvyenns. 'mnotesa MNnarka. Popmyna NnaHka. OnTruyeckas nupomeTpms.

doToadpdpekT. ddhdekT KomntoHa. [laBneHne ceeTa

3akoHbI BHEWHEro potoadodoekTa. YpaBHeHne SHWTenHa 0ns potoadodoekTa.
OCHOBbI KBAHTOBOI MEXaHWKW

OCHOBHbIE MONOXEHNS KBAHTOBO MEXAHWKI

vnote3a ne-bpoiins. CooTHoweHne HeonpenenéHHocTen Neli3eHbepra. BonHoBas chyHKLUUS 1 ee CTaTUCTUYECKMIA
cmbicn. Obuwee ypasHeHne WpeaunHrepa. YpasHeHve LWpeanHrepa anis ctauMoHapHbIX COCTOSIHUIA. [BnuxeHne
cB06OHON YacTuLbl. HacTua B 04HOMEPHO NOTEeHLMaNnbHOM sMe. MpoxoXaeHre YacTuLLbl CKBO3b MNOTEHLMANBHbIA
6apbep, TYHHENbHbIA agpdpeKkT. [apMOHNYECKNA OCLUMNNATOP B KBAHTOBO MEXaHMKE.

Tema 6. Pu3uka atoma U aTOMHOro siapa.
KBaHTOBast Teopmsa atoma

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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 CPEACTB MO AUCLMUMNIMHE (MOAYNIO)

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

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIK TeMmbl (pa3pernbl) AUCLUNNUHDBI
CemecTp 3
TeKyLLMI KOHTPO/1b
1. dusnyeckme oCHOBbI MexaHuku. MexaHudeckne konebaHus u
NabopaTopHble BOJHbI.
1 OrK-1
paboTbl 2. MonekynsipHas pusvka n TepMoamMHaMmnka.
3. OnekTpocTaTnka 1 3NeKTPUHECKNIA TOK.
1. dunaunyeckme ocHoBbl MexaHukn. MexaHunyeckne konebaHus n
BO/HbI.
2 [Tectuposanme OrK-1 2. MonekynsipHas pysnka n TepMoaMHamuka.
3. OnekTpocTaTnka u aNeKTPUYECKNIA TOK.
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. duaunyeckme ocHoBbl MexaHukK. MexaHuyeckne konebaHus u
BOJHbI.
Konnoksuym MK-1
3 onnokery o 2. MonekynsipHas hmsnka n TepmognHammka.
3. SnekTpocTatmka 1 aNeKTPUYECKnn ToK.
3adver
CemecTp 4
TeKyLLMI KOHTPO/Ib
4. OnekTpoanHaMUKa. INeKTPOMarHUTHbIe KonebaHns U BOJHBI.
TOPHbI
1 Q:ggfj OpHEbIe Onk-1 5. BonHoBas u kBaHTOBas ONTuKa.
6. Punsmka atoma 1 aTOMHOro sapa.
4. OnekTpoanHaMmKa.dnekTpoMarHnTHole KonebaHns 1 BOMHbI.
2 [TectuposaHue OrK-1 5. BonHoBas 1 KBaHTOBas onNTuKa.
6. dun3nka atomMa U aTOMHOro sapa.
4. OnekTpoanHaMUKa. INEeKTPOMarHUTHbIE KonebaHus U BOJHBI.
3 |Konnoksuym Ornk-1 5. BonHoBas u kBaHTOBas onTuKa.
6. Punsmka aToma 1 aTOMHOro aapa.
Ok3ameH

6.2 OnucaHne nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHus

no teme. NpesocxonHoe
yMeHue
bopmynmpoBaTb CBOU
MbICn, 0BCyXaaTb

no teme. Xopoluee
yMeHne
dopMynnpoBaTtb CBOU
Mbicnu, obcyxnaTb

no Teme.
Y nOBNeTBOPUTENBbHOE
yMeHue

doopMynMpoBaTb CBOU

marepuanom no Teme.
HeymeHue
dopMynnpoBaTtb CBOU
Mbicnn, obcyxaatb

Kputepum
Popma OL,eHUBaHUA 3rtan
KOHTpoOnSs

OTANYHO XopoLuo Y nosn. Heyn.

Cemectp 3

TeKywW it KOHTPONb

Nab6opatopHble |O6opynoBaHme n O6opynosaHue n O6opynosaHue u O6opynosaHue n

paboTbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbl YaCTUHHO MEeTOAbl NCMO/b30BaHbI 1
npaewnbHo. MNposiBneHa (B OCHOBHOM MpaBUIbHO. MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBnexHa
TeopeTunyeckas TeopeTnyeckas YOOBNETBOPUTENbHAS  |HEYLOBNETBOPUTENbHAS
noAaroToBKa. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
HeobxoanMble HaBblk [HeobxoouMble HaBbiKU  |MOAroTOBKA. noaroToBska.
N YMEHMS MOMHOCTbIO (M yMeHns B ocHoBHOM  |Heobxoammble HaBblkn  |HeobxoauMble HaBbIKY
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtar |1 yMeHUsl HacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart PeaynbTtat
MOMHOCTbIO B OCHOBHOM nabopatopHoii paboTtbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYeT eé
Lensm. Lensim. COOTBETCTBYET €€ Lensim.

uensm.

TecTnpoBaHue [(86% npaBuibHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. MpPaBW/bHbIX OTBETOB.  [MPaBUbHLIX OTBETOB.  |OTBETOB U MEHeEe. 2

Konnokemym  |BbicOKuWiA ypoBEHD CpelHuit ypoBeHb Huskunit ypoBeHb HeynoBnetBopuTenbHbIi
BafleHnsi MaTepranoM (BnafeHus Matepranom (BnafeHvs Matepuanom |ypoBeHb BnafeHus 3

ONCKYCCUOHHblE OUCKYCCUNOHHbIE Mbicnu, obcyxnatb ONCKYCCUOHHbIE
nonoxeHus. NpekpacHo|nonoxeHms. Xopowo ONCKYCCUOHHblE MONOXEHNS.
OCBOEH MOHATUNHDIN OCBOEH MOHATUNHbIA MNOMOXEHUS. MoHaTUAHBIM annapat
annapar. annapar. [MoHATWAHBIM annapaT  [He OCBOEH.
MpooemoHcTprpoBaH  ([1poaeMOHCTpUPOBaH  [OCBOEH YaCTUYHO. lMpooemoHcTprpoBaH
BbICOKUI YPOBEHb CpedHu ypoBEHb MpooeMoHCTprpoBaH  [HEY4OBNETBOPUTENBHbINA
NOHMMaHWs MaTtepuana. [NoHUMaHua matepuana. |yLoBleTBOPUTENbHbIA  |yPOBEHb MOHUMAHUS
YPOBEHb MOHMMAHNS marepuana.
marepuana.
3aureHo He 3auteHo
PerncTpaumorHbiit Homep 10290187519 SAEKTPOHHEBIH
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dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CNpaswics C BbIMNOMHEHNEM 3a0aHW, npenyCcMOTPEHHbIX NPOrpPaMMon 3afaHni U He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWWN YHMBEPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
[ONONMHUTENbHBIX 3aHATU MO COOTBETCTBYIOWEN
AncumninHe.
CemecTp 4
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl MeToAbl MICNONb30BaHbl [METOLAbI MCMONb30BaHbl |METOMbl YHACTUYHO MEeTObl UCNONb30BaHbI 1
npasunbHO. MNpossneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasubHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTnyeckas TeopeTnyeckas yOOBNeTBOpUTENbHAA  |HEey[OBNEeTBOPUTENbHAS
noaroToBKa. noaroToBKa. TeopeTnyeckas TeopeTnyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. noaroToBka.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
0CBOeHbI. Pesynbtar 0CBO€HbI. PesynbTaTt N YMEHNS 4acTU4HO N YMEHWS HE OCBOEHBI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
Lensam. Lensam. COOTBETCTBYET €€ uensam.
Lensam.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBuibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEeE. 2
Konnoksuym Bbicokuin ypoBeHb CpenHwuii ypoBeHb Hwn3kuin yposeHb HeynosnetsopuTenbHbIN
BnafeHnsa Mmatepmanom |BnafeHus Matepuanom |BrafLeHus MatepuanoM |ypoBeHb BnageHus 3
no teme. NpesocxonHoe(no Teme. Xopolee no Teme. MaTepuvasnoMm ro Teme.
YMeHwune YMeHune YnosnetsoputenoHoe |(HeymeHue
gbopmynmpoBaTtb CBOU  ((OOPMYNMPOBaTb CBON  |yMEHUe popmynmpoBaTtb CBOU
MbiCnn, 0bcyxaaTb Mbicnn, obcyxaartb hopMynMpoBaTh CBOM  |MbicnK, 06CyXaaThb
IVNCKYCCUOHHblE ONCKYCCUOHHbIE Mbicnn, 0bcyxnartb IUNCKYCCUOHHbIE
nonoxeHus. lNpekpacHo|nonoxeHusl. Xopowo  |BUCKYCCUOHHbIe MONOXEHNS.
OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN NMONOXeHus. MoHaTUAHBIM annapat
annapar. annapar. MMoHSATUAHBIA annapat  |He OCBOEH.
lMpooemoHcTpuposaH  |[1poOAEMOHCTPUPOBAH  |OCBOEH YaCTUYHO. [MponemoHcTpupoBaH
BbICOKWIA YPOBEHb CcpefnHuin ypoBeHb lMpooemMoHCTpUpoBaH |HEyLOBNETBOPUTENbHbIN
NoHMMaHMa MaTepuana. [NoHMMaHnsa Matepuana. |yooBleTBOPUTENbHBIA  |[YPOBEHb NOHUMAHKS
YPOBEHb NOHMMaHWSA MaTepuana.
maTepuvana.
PernctpaumoHHbin Homep 10290187519 SAEKTPOHHLIH
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cucremarmyeckoe u
rnybokoe 3HaHue
y4yebHO-NPorpaMmMHoro
matepvana, yMeHue
cB0OOOHO BbINOMHATb

y4eBHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbIMONHUA
npeLyCMOTPEHHbIe
nporpammoii 3anaHus,

3ajaHus, YCBOW/ OCHOBHY!HO
npeaycMoTPeHHble nuTeparypy,
NporpamMMo, ycBoUn  |pekoMeHO0BaHHYo

OCHOBHYIO nTepartypy u{nporpammon

3HaKoM ¢ AONCUMNNWHBI, NoKa3an
[OMNONHNTENBHON cucTemMaTn4yeckumi
nuTepaTypomn, XapakTep 3HaHuin no
peKkoMeHO0BaHHOM ancumnnuHe n
nporpammonm CcnocobeH K nx

ancunnnunHel, yceoun
B3anNMOCBA3b OCHOBHbIX
MOHATNIA OUCUUNNHDBI B
X 3Ha4eHnn ons

CaMoCTOSITENIbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X04€
nanbHenwer y4ebHol

npuobpeTtaemoit paboTbl 1
npodoeccuu, NPosiBUN  [NpodoeccroHanbHoN
TBOpYECKMe IesiTeNlbHOCTH.

cnocobHocTu B
NOHUMAaHWKN, U3NOXEHUN
1 UCMONb30BaHUN
y4yebHO-NPOorpaMmMHoro
maTtepvana.

y4ebHO-NporpaMmMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi
LanbHeiwen y4ebbl n
npencrosiwein pabortol
no npodpeccun,
crnpasuncs ¢
BbIMOMHEHNEM 3a4aHUIA,
npenycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEPaTypoOn,
pPeKoMeH00BaHHOM
nporpammor
ONCLMMANHBI, AOMYCTUN
MOrpewHoCTM B OTBETE
Ha 9K3ameHe 1 npu
BbINONHEHNN
9K3aMeHaLMOHHbIX
3a4aHuii, Ho obnanaert
Heob6x0aUMbIMM
3HaHMAMN oNg nx
yCTpaHeHus nog
PyKOBOACTBOM
npenogasaTens.

B 3HaHMAX OCHOBHOIO
y4ebHO-NPOorpamMMHOro
martepuana, oonycTun
NPUHUUNnanbHble
owunbKM B BbINONHEHUN
npeaycMoTPEHHbIX
nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne
WU NPUCTYNNUTb NO
OKOHYaHMn
yHUBEpcUTETa K
npodoeccnoHanbHom
nesitenbHocTy 6e3
OOMONHUTENBHbIX
3aHATUA NO
COOTBETCTBYHOWEN
aucumninHe.

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

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

0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl
Cemectp 3

TekyLLniA KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 2, 3

NabopatopHas pabota €1. O6paboTka pe3ynbTaToB U3MEPEHU PUINYECKNX BENNHYMH.
NabopatopHas paboTa €2. OnpeneneHne yCKOPEHWsl CUIbl TAXECTW Npu cBoGOIHOM NafeHun Tena.
NabopatopHas pabota €4. N3yyeHune konebaHnii MaTeMaT4eckoro 1 ou3n4eckoro MasiTHUKOB
NabopatopHas paboTa €5. M3y4eHne BpawatenbHOro ABUXEHNS Ha KpecToobpasHom MasiTHuke Obepbeka.
NabopatopHas paboTa €6.0npeneneHne OTHOWEHWS TeNoeMKocTel rasa metogom KnemaHa-esopma.
NabopaTopHas paboTa €7. OnpeneneHne BA3KOCTM XUAKOCTU MeTonoM CTokca.
NabopaTopHas paboTa €8. V3ydeHne paboTbl 3NEKTPOHHOIO ocumManorpaga.
NabopaTopHas paboTa €9. V3y4eHre ra3oBoro paspsiia U reHepaumns penakCaunoHHbIX KonebaHwii.
NabopatopHas paboTa € 10. M3y4yeHue 3aBNCMMOCTM COMPOTUBIEHNS METANoB OT TeMnepaTypsbl.

2. TectupoBaHue
Tembl 1,2, 3

1. lNonoxeHne MaTtepuanbHOM TOYKW B AEKAPTOBbIX KOOpAMHATAX 3a8aH0o ypaBHEHNEM
r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue TpaekTtopun Tena B umeet Bna?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4
2. MatepwmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c [NonHoe
YCKOPEHWE TOYKM Yepesd 2 CEeKyHbl OT Hayana OBUXEHMS YNCIIEHHO 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 yrnoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnosoe

yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢c-2 5) 25¢-2
4. Vimnynbc Tena maccoi 50. kr, NeTawero co ckopocTblo 720 M/MUH YNCNIEHHO PaBEH?
BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr M/c 3) 660kr m/c 4) 720kr m/c 5)780kr m/c
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5. MatepmanbHas To4ka (TENo Maccoi 2kr) ABUXETCS NO OKPYXHOCTM paanyca R= 16 cM c Bo3pacTaiowein CKOpoCTbiO
V= 2t m/c HopmanbHas coctasnsiowas cunbl 4eiCcTByOWeN Ha Teno Yepes 3.CekyHObl OT Havana ABUXEHWS YACTEHHO
pasHa?

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

6. Ecnu koadbdmumeHT TpeHna u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NNockocTy nog yrnom 300
K FOPU30HTY OENCTBYeT cuna TpeHns pasHas ?

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

7. KoopavHaTtbl LeHTpa MacC CUCTEMBI YacTuL ¢ Maccamm mi = 3 kr m2 = 6 kr, U306pakeHHON Ha PUCYHKE PaBHbI
BAPUAHTbI OTBETOB: 1) 32)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HO BbICOTE OT NOBEPXHOCTM 3eMnn. Kakune Tena nmetot
OLMHAKOBYIO MOTEHLMANBHYIO SHEPTNIO?

BAPNAHTbI OTBETOB: 1)©3 n €2 2) €3 n €1 3)93 n €4 4) Bce 5)¢1un @2

9. Ecnu noTeHumManbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3eMnu pasHa 60X, ToO BeNMYMHA CUMbl TAXECTN,
OencTBytolel Ha Teno pasHa?

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

10. Ban paauycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELLHMX CUN paBeH
YyncneHHo 2 Hm ,To yrnoBoe yckopeHme Bana paBHO?.

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

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

MOM CTepXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl oTHocuTenbHo 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. Monblit umnuHap maccoi 10 kr 1 pagmycom 5¢m katutcs 6e3 NpPockanb3biBAHUS MO FOPU3OHTANbHOW NOBEPXHOCTU CO
CKOpPOCTbto 2 M/c. OTHOWEHME €ro KMHEeTUYECKOW SHeprum

NoCTynaTenbHOro ABUXEHUS LEHTPA MacC K KNHETUYECKO SHEPTM BPaLLEHUS PaBHO?.

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

13. Ecnm vactuua maccoirt 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta 4acTuupl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuupbl 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 pvicyHke Bblle nNpeacTaBneH rpadouk 3atyxarowmx konebdaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
n0BpPOTHOCTb cucTeMbl Bnmaka 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 yCTaHOBUBLLEMCS pexXuMe Mo 3akoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctemMbl paBHa?

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

17. Ecnm nctoyHuk konebaHuii ¢ nepuogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOSHY C ANVMHON BONMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

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

18. Ecnn yacTtoTa konebaHuii pasHa 100 My, To dha3oBasi CKOPOCTb BONHbI 651n3ka K?

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

19. YpaBHeHWe NnocKoi BOMHbI B cpene 6e3 3atyxaHus MMeeT BUA:

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

BAPUAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. doTOHHASA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3pEeHMst 3eMHOro HabnpaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BelwecTBa conepxmTcs 6 Monew, To MonsipHas macca BellecTsa pasHa??

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

22. MNonb3ysicb NpencTaBNeHHbIMU B NPUIOXEHUW dpparMeHTamm Tabnuusl Menaeneesa onpefennts Maccy atoma
(Monekynbl) H2

BAPVAHTbI 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. Mpwu HopManbHbIX ycnosusx 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. NameHeHune Temnepatypbl Ha 50K rasa renns maccoi 4r N3MEHSET ero BHyTPEHHIO SHEPIuIO Ha... (rad cuntaTb
naeanbHbIM)

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

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

BAPNAHTbI OTBETOB: 1)2493 IOx 2)3324 I 3)4986 x
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4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoeMkocTb aszota pasHa 20.775 Ix/mMonbK, TO ero yaenbHas Tenn0eMKoCTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kIx/(kr K)

28. Ecnun cpenHas kBagpatmyHasa ckopoctb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPVAHTbI OTBETOB: 1) Bogopoa 2) kucnopofd 3) apron4) yrnekucnolii ra3 5) renuii

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

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

30. Ecnn 8.moneit raza pacwmpsoTrcs usotepmudeckn ot obvema V1 = 2 n o obbema V2 = 5.4 i, ToO NpUPOCT SHTPONMU
CUCTEMbI paBeH?..

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

31. Ecnu B anekTpuyeckoM nosne 3apsiKeHHOWM MeTanIM4ecko Nnocko-ctu (B6nmam Heé) pacrnonoxeHbl ABe 0OANHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHolWeHne notokos PE2 k PE1 pasHo?.

BAPVAHTbI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

32.CpaBHUTb NOTeHUManbl TOYEK.

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

33. Mpwn Hannynm 3apsnos q1= 2 HKn, g2= 3 HKn, 3= -5 HKn, NOTOK BEKTOPA HAMNPSXEHHOCTW SNEKTPUYECKOro 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

34. Ha pucyHke npencrtaBneHbl KpUBbIE rncTepesnca Ang AByx cerHetoanekTpmkos. OcTaTtoyHas Nnonspu3oBaHHOCTb
(vHpykumsa D B Touke a ) (KO9puUMTMBHASA CUNa)CErHETOINEKTPMKa €7.. (B YCNOBHbIX eANHMLAX ) paBHa

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

35. Mpu paspsake KOHAeHcaTopa, 3apsXXeHHOro Ao pa3HoCcTu noTeHuma-nos U= ?.. B, umetowero 3apsg Q= . MkKn,
BblAENSeTCa 3Heprus ...

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

36. Ha pucyHke naHa 3aBMCMMOCTb CUbl TOKA OT HanpsxXeHns. MowHoCTb, Bbiaensemas Ha conpotusneHun npu U = 10
B paBHa:

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

37. CornacHo Knaccv4eckoi Teopum aNeKTPONpPOBOAHOCTM METAIOB YMCNIO CBOOOOHbIX 311eKTPOHOB B 1 cM3 CBMHUA
paBHoO ?..

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

3. Konnoksuym

Tembl 1, 2, 3

1. OnemeHTbl KnHematukn. Tpaektopus. MNepemelleHme. CkopocTb. YckopeHnue. MNyTb.

2. Yron nosoporta. Yrnosas ckopocTtb. CBA3b NMMHENHOW 1 YrNI0BOM CKOPOCTU. YTI0BOE YCKOPEHNE.

3. OmHammka MmaTepuranbHoi To4kKu. 3akoHbl HbloToHa.

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

5. Pabota B MexaHuike.

6. KuHeTtnyeckas n noteHunanbHas sHepruu.

7. OnHamuka BpalaTenbHOro ABUXEHNS TBEPLAOro Tena.

8. MOMEHT cusnbl, MOMEHT MMMYNbCA, MOMEHT MHepLUMN. KnHeTnyeckas aHeprns BpallarLerocs tena.

9. 3akoHbI cOXpaHeHns (MMMNynbca, SHEPrMn, MOMEHTa UMMNyNbCa).

10. OnemMeHTbl cneunanbHON Teopun OTHOCUTENBHOCTU. MocTynatel DiHwTenHa. MNpeobpasoBaHns koopamHat JlopeHua.
11. OCHOBbI PENATUBMUCTCKON ONHAMUKNA.

12. B3auMOCB$3b MacChl U SHEPTUN B PENSTUBUCTCKOW MEXAHUKE.

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

14. Yncno cteneHein cBob6oAbl MONEKyN. 3aKOH paBHOMEPHOrO pacnpeieneHns 3Heprum no Ynucnam cteneHei ceobonpl
MONEKy.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsM (pacnpeneneHne Makcsenna).

16. PacnpegneneHne BonbumaHa. BapomeTpuyeckas dopmyna.

17. BHyTpeHHsis aHeprus. Tennota u paboTa B TEPMOAUHAMYKE.

18. MepBoe Ha4Yano TepMoANHaMUKN 1 ero NPUMEHEHNe K PasHbIM NpoLieccam (M30XOPHbIA, N30TEPMUYECKUIA,
n306apHbIli, anmabaTHbIl).

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

20. SlBneHus nepeHoca (amddy3ns, TennonpoBoOAHOCTb, BHYTPEHHEE TpeHue). YpaBHeHNS.

21. Kpyrosble npouecchl. K.IN. 0. Tennosoi 1 xonogunbHon MawuHbl. Lukn KapHo. K.I.0. unkna KapHo (BbiBOA).
22. OHTponus. CeoncTea aHTponun. BTtopoe Havano tepMoanHammki. CTaTMCTMYECKUIA CMBICT BTOPOro Havana

TEPMOLAMHAMUKMN.

23. OnekTpuyeckoe none B Bakyyme. 3aKoH coxpaHeHuns 3apsana. 3akoH KynoHa. HanpsxeHHOCTb u noTeHuman
anekTpocTaTmyeckoro nons. MpuHUMn cynepnosvnummn none.

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

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

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

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

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

30. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTOPOB.

31. SHepruns anekTpU4Yeckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3apSAL0B, 3aPSXKEHHOro MPOBOAHMKA.

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

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

34. OnekTpPOonpPOBOAHOCTL METANNOB. DKCMEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
35. Knaccuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na aneKTpoHHOM
Teopun. TPYAHOCTM KNAcCU4eCKOon Teopun NpoBOANMOCTHU.

3aver

Bonpochl k 3averty:

. DneMeHTbl KnHematuku. Tpaektopus. MNepemelieHne. CkopocTb. YckopeHue. yTb.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM 1 YII0BO CKOPOCTU. YTNOBOE YCKOPEHNE.

. dnHamuka matepmanbHoOM TOYKW. 3akoHbl HbloTOHa.

. uHamuka tBepooro Tena. LieHTp macc. 3akoH ABUXEHUS LeHTpa Macc.

. Pabota B MexaHuike.

. Kunetnyeckas n noteHumanbHas aHeprum.

. nHammka BpawaTenbHOro ABUXEHNS TBEPLOro Tena.

. MOMEHT cunbl, MOMEHT MMMYNbCa, MOMEHT MHepLuun. KnHetnyeckas sHeprus spallarolerocs rena.

. 3aKOHbI COXpaHeHus (MMMynbca, SHEPrUN, MOMEHTA UMMYbCa).

10. OnemeHThbl cneunanbHon Teopun OTHOCUTENBHOCTU. MocTynatel SiHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.
11. OCHOBbI PENATUBUCTCKON ANHAMUKM.

12. B3ammocBs3b Macchbl 1 SHEPrnv B PENSITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKON Teopun (BbIBOA).

14. Yncno cTeneHeit cBoboabl Moneky/. 3aKOH paBHOMEPHOro pacrnpeneneHns aHeprm Mo Yucnam cteneHen ceoboabl
MOneKy.

15. 3akoH pacnpeneneHus Monekyn no ckopoctam (pacnpeneneHve Makcsenna).
16. PacnpegneneHvne BonbumaHa. BapomeTtpuyeckas dopmyna.
17. BHYTpeHHsAS aHeprus. Tennota u pabota B TEPMOANHAMUKE.

18. MepBoe Ha4Yano TepMoAMHaMUKN 1 ero NPUMEHEHNe K pasHbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKUIA,
n306apHbIli, anmabatHbli).

19. SdppekTnBHBIN AnameTp. CpenHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.
20. SlBneHus nepeHoca (amddy3ns, TennonpoBoAHOCTb, BHYTPEHHEE TpeHue). YpaBHeHNS.
21. Kpyrosble npouecchl. K.IN. 0. Tennoso n xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBoA).

22. OHTponus. CeoiicTBa aHTponuu. BTopoe Havano TepmMoanmHamMuki. CTatucTUYeckunini CMbICN BTOPOro Havana
TePMOLNHAMUKMN.

23. OnekTpunyeckoe none B Bakyyme. 3aKoH coxpaHeHuns 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb u noTeHuman
anekTpocTaTmyeckoro nons. MpuHumMn cynepnosunummn nonei.

24. OnekTpunyecknin gunonb. PacyeTt nons gunons.

25. Teopema Octporpanckoro-laycca n ee npUMeHEHWE K BbIMUCIEHNIO HANPSAXEHHOCTW NONS OT pasHbIX TEN.

26. OnekTpunyeckoe rnone B AuanekTpukax. MonspHble 1 HenonsipHble Monekynbl. Ounonb BO BHEWHEM O4HOPOAHOM
3NEKTPMNYECKOM MNOone.

27. MNonsipusauns GUaNeKTPUKOB: OPUEHTALMOHHAS 1 AechopMaunoHHast. Bektop nonsipusauum. Cesisb Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPSAL0B 1 BEKTOPOM Monsipru3auum.

28. HanpsxeHHoCcTb nons B ananektTpuke. Teopema Maycca ons nons B AMaNEKTPUKE.

29. NpoBOOHUKN B 9NeKTPOCTATMYECKOM None. PacnpeneneHve 3apsoos B NPOBOAHMKAX (BHYTPU NPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. OnekTpoeMKocTb NPoBoAHNKOB. KoHaeHcaTopbl. CoeauHeHne KOHOEHCaToOpOoB.

31. OHepruns anekTprn4eckoro Nons. SHePrus CUCTEMbl TOHEYHbIX 3aPSALO0B, 3aPSXKEHHOro MPOBOAHMKA.

32. NoCTOSIHHbBIN 9NEKTPUYECKUI TOK, Ero XapakTepucTuKn 1 yCnoBus CyLwecTBOBaHNSI.

33. lMNocTosHHbIN anekTpuyecknii Tok. 3akoH Oma ans uenn. 3akoH Oma B fudpcpbepeHumansHon gopme.

34. OnekTponpoBOAHOCTb METANNOB. DKCNEePUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl TOKa B MeTannax.
35. Knaccuuyeckas Teopust anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua ns anekTpoHHOM
Teopumn. TpyoHOCTU KNacCUYeCKOon Teopuin NPoBOANMOCTMU.

CemecTp 4

Tekywuin KOHTPONb
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WanxynnuHa P.M.

1. JTaBopaTtopHble paboTbi

Tembl 4, 5, 6

NabopatopHas pabota €1. N3yyeHne pacnpeneneHnst MarHMTHOro Nofst BAO/b OCK CONeHonAaa.

NabopaTopHas paboTa €2. OnpeneneHne ropu3oHTanbHOM COCTaBNSAOWEN MAarHUTHON MHAYKLAW MAarHUTHOMO Nonst
3emnn.

NabopatopHas paboTta 3. May4eHune sBneHns MarHuTHOro ructepesnca.

Na6opatopHas paboTa €4. N3ydeHue cunbl AMnepa.

NabopatopHas paboTa €5. N3y4eHne 3akoHa aNeKTPOMarHUTHOM UHAYKLUMW.

NabopatopHas paboTa €6. N3ydeHne siBNeHns MHTEPdEPEHLNN.

NabopatopHas pabota €7. N3yyeHne ondgopakuum ceeta.

NabopatopHas paboTa €8. 13yyeHne 3aKOHOB TEMNOBOrO U3MYYEHUSI.

NabopaTopHas paboTa €9. V3yyeHne saBneHns choToadpdekTa.

NabopaTopHas paboTta €10. OnTnyeckas aHN3OTPONUS NOL BIUSHAEM BHEWHWX BO3LEACTBUIA.

NabopatopHas pabota €11. MiccnenosaHve nonsipusaunm ceeta.

NabopaTtopHas paboTa €12. dkcnepumeHTanbHoe noaTeepxaeHne noctynatoB bopa. OnbiT ®@paxka u Nepua
NabopaTopHas paboTa €13. CnekTp atoma BOAOPOLA.

NabopartopHas pabota €14. O3HakoMneHne ¢ paboTol ra3oBoro nasepa.

2. TectupoBaHue

Tembl 4,5, 6

1.Y nNnockoi aneKTpoOMarHUTHON BOMHbI, YacTb KOTOPOI n3obpaxeHa Ha pucC., 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 9NeKTPOMarHMTHON BOSHbI,
nepexogswein n3 cpenpl 1 B cpedy 2 nepneHaukynapHo rpaHuue pasgena AB. Ecnu cpepa 1-Bakyym, TO CKOPOCTb CBETA
B cpefne 2 pasHa (*108)m/c?

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

3. OnTtuyeckas 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 galoT MuHumMyMm ¢ m=0 ons ceeta
DNNHOW BOMHbI (B MKM):

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

5. PasHocTb xo4a ABYX MHTEPdEepUpYoWmX ny4ein MOHOXPOMaTUYeCckoro ceeTa pasHa /2 ( AnvHa BosHbl). [pu aToM
pasHoCTb ¢pas konebaHuii paeHa...

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

6. dungppakLmMoHHas peletka ¢ NOCTOSHHOM d= 5 MKM A4 cBeTa ¢ ANUHOM BOMHbI A= 0,6 MKM faeT ougopakUMOHHbIN
MakCMMyM BTOPOro rnopsaka nof yriom (B rpagycax):

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

7. AnbpakumoHHbIA 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

8. Ha pucyHke npefcrasneHa cxema pas3bueHnst BONHOBOM NOBEPXHOCTU P Ha 30HbI PpeHens. AMANMTY bl KonebaHwi,
BO30y>xaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpytowero
konebaHus B Touke P onpenensietcs BolpaxeHwem?

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

9. HeobbIKHOBEHHBIV Nlyd PacnpOCTPaHAETCS BAOMb IMHUM C HOMEPOM:

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

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasnbHas aMnauTyaa ceeToBoro sektopa B N=3,5 pas 6onblue
MUHMManbHo. CTeneHb Nonspv3auny cBeTa paBHa:

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

11. Yron mexay rnaBHbIMK NNOCKOCTAMM nonsapusaropa n aHannsatopa paeeH 30 rpan. PaccuntaTtb nameHeHve
WHTEHCMBHOCTU MNpOLIeIlero Yepes HNX CBeTa, eCrv Yron MexXy rnasHbiMU NIOCKOCTAMU paseH 45 rpag.
BAPVAHTbI OTBETOB: -:2,4 -:3,1-:1,0-: 1,5

12. 1na anekTpOMarHUTHOrO N3ny4eHns ¢ ANuHOW BOMHbI A= 0,4 MKM sHeprus gootoHa pasHa (B 10-20 OXx):
BAPVAHTBI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro poToHa 1 anekTpoHa oTaadyun. Yron
pacceaHuns 90, HanpasieHne OBUXEHNS 9N1EKTPOHA OTAayn COCTaBNAET C HarnpasneHeM nagarouwero gortoHa yron = 60
rpan. Ecnn umnynsc napatowero gpotoHa Pdo, TO MnynbC 3nekTpoHa 0TAaqym paBeH...

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

14. Katoq BakyyMHOro (poTo3afeMeHTa OCBeLaeTCs CBETOM C SHepruen ksaHTos 8 aB. Ecnu poToToK npekpalaetcs npu
nogaye Ha oOTO3NEMEHT 3anupaiolero HanpsixeHusi 4 B, 1o paboTa Bbixoa 3NEeKTPOHOB M3 KaToaa paeHa(3B):
BAPVAHTbBI OTBETOB: -: 8 -:112 -:4 -:0 -:3
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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. Ecnn ana AYT nnowanb S= 50000 B1/m, To Temnepatypa Tena (B K) pasHa:

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

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

BAPVAHTbI OTBETOB: -: ysennmuutcs 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 cepumn JlaiMaHa COOTBETCTBYET Nepexon ¢ HOMEPOM?

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

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

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

20. e bpoiinb 0606wWwmn cooTHOWEHME ANs 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 BpeMeHW, paBHbIi TPeEM neproaam nonypacnana?
BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aTombl pacnagytcs -: 90% -: 50% 23. HenssecTHbIVi paanoakTUBHbIN
XMMWYECKUIA 3NEMEHT CaMONpPON3BO/bHO pacnafaeTcs nNo cxeme: .Sl apo 9Toro 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

3. Konnoksuym

Tembl 4, 5, 6

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

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

. 3aKOH MOMHOro ToKa AN5 MarHUTHOro Mons B BaKkyyme.

. MarHuTHOEe none coneHouga n Topounga.

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

. MarHuTHOe none B BewecTtse. MarHUTHbIE MOMEHTBI aTOMOB U 3NIEKTPOHOB.

. [lna- n napa- marHeTnam. HamarHn4yeHHocTb. MarHuTHoe none B BelwecTBe.

. 3aKOH MOMHOro ToKa A5 MarHUTHOro MONs B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBa U NX NpUpoaa.

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

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeweHuns.

13. YpaBHeHune Makcsenna n nx aHanma.

14. OnekTpoMarHuTHole konebaHus. Bunobl. XapakTepucTumku.

15. OneKkTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPTUS.

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

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

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

19. Dndbpakuma dpeHensa Ha KpyrnoM oteepctumn. dudpakuma dpeHens Ha KpyrioMm gucke.
20. Ondppakumsa PpayHrodepa Ha AMdPakLUMOHHOR peleTke.

21. Oudppakumst Ha NpocTpaHcTBEHHOM peweTke. Popmyna Bynbda- bparra.

22. Monapusauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. [ucnepcusa ceeTta. ONeKTpoHHas Teopms gucnepcum ceeta.

24. [1soiiHoe nydenpenomnexmve. ickyccTBeHHas ontudeckas aHM3oTponus.

25. TennoBoe n3ny4yeHne 1 ero xapakrepucTnkn. 3akoH Kupxrocpa. 3akoH CtedpaHa-bonbumaHa. 3akoH cmeleHns
BuHa.

26. 'vmnoTesa lNnaHka. ®opmyna MNnaHka.

27. ®oToahdhekT. 3akoHbl hoToaheKTa.

28. YpaBHeHue SiHWTenHa Ans BHeWHero gooToadodekTa.

29. OnbITol Jlebenesa. JasneHune ceeta.

30. ScbdpekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAaHTOBOW MexaHvkn. ®opmyna ge Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
oyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.
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32. Obuee ypaBHeHue LpennHrepa. YpaBHeHue LWpennHrepa ons craunoHapHbIX COCTOSIHWNM.
33. CBobopHas yactuua. HYactuua B 0LHOMEPHO NPSIMOYroNbHOM " NOTEHUMaNnbHOM ame".
34. MNpoxoxaeHne YacTuLbl CKBO3b NoTeHLManbHbIi 6apbep. TYHHeNbHbIA 3d0dekT.
35. KBaHTOBbIVi rapMOHMYECKMIA OCLMANSATOP.

36. KeaHToBas teopus atoma. Noctynatbl Bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB U MONEKYII.

Ok3ameH

Bonpochbl kK sk3ameHy:

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

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

. 3aKOH MOMHOro ToKa AN5 MarHUTHOrO MONs B BaKkyyme.

. MarHuTHOe none coneHouga n Topounga.

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

. MarHnTHOe none B BewecTtse. MarHUTHbIE MOMEHTBI aTOMOB U 3N1EKTPOHOB.

. [lna- n napa- marHeTnam. HamarHn4yeHHocTb. MarHuTHoe none B BelwecTBe.

. 3aKOH NOMHOro ToKa A5 MarHATHOro NONs B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

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

11. DHeprmsa MarHMTHOro nons.

12. BuxpeBoe anekTpuyeckoe none. Tok cMeleHuns.

13. YpaBHeHune MakcBenna n nx aHanma.

14. 9nekTpoMarHuTHole konebaHus. Buobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPTUS.

16. IHTepdhepeHums cBeTa. KOrepeHTHOCTb U MOHOXPOMATUYHOCTb. Y CNOBUE MHTEPNEPEHLIMOHHOIO MakcmMyma 1
MUHUMYMA.

17. IHTepdpepeHLus cBeTa. PacueT nHTephepeHLMOHHON KapTrHbI OT ABYX MCTOYHUKOB. VIHTepgoepeHums cBeTa B
TOHKMX MIEHKaX.

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

19. Ondbpakuma dpeHensa Ha KpyrnoM oteepctumn. dudpakuma dpeHens Ha KpyrioMm gucke.
20. Ondppakunsa PpayHrodepa Ha AMdPPakLUMOHHON peleTke.

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

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

23. llncnepcus ceeta. ONeKTPOHHas Teopus ancnepcun ceeta.

24. [1soiiHoe nydvenpenomnexmve. VickyccTBeHHas ontudeckas aHM3oTponus.

25. TennoBoe nanyyeHne un ero xapaktepuctunkun. 3akoH Kupxroga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

26. 'vmnoTesa lNnaHka. ®opmyna MNnaHka.

27. doToadhdhekT. 3akoHbl hoToahekTa.

28. YpaBHeHue SiHWTenHa Ans BHeWHero gooToadodekTa.
29. OnbiTol Jlebenesa. JasneHune ceeta.

30. OppekT KomnToHa.

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

32. Obuee ypaBHeHue LpenumHrepa. YpasHeHue LpennHrepa nns craunoHapHbIX COCTOSIHUIA.
33. CBoboaHas yactuua. HYactuua B 0LHOMEPHO NPSIMOYroNbHOM " NoTeHUManbHon sme".

34. MpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANBHbIA Hapbep. TYHHENbHbI 3EKT.

35. KBaHTOBbIVi raPMOHMYECKMIA OCLUMANSATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl bopa.

37. Atom Bogopoga. KeaHToBble Yucna.

38. CnekTpbl aTOMOB ¥ MOMNEKY.

O©OoOoO~NOOOTDhWN =

6.4 Metoaouyeckue marepuansl, onpegensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
orbiTa AesATeNnbHOCTU, XapaKTepu3yoLL X aTtanbl POpMUPOBaAHUSA KOMMETEHLMA

B K®Y pelicteyeT 6HannbHo-perdTUHroBas cucteMa oLeHKW 3HaHuin obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopMa KoHTpons - B 50 6annos.

Insa 3ayéra:
56 6annos 1 bonee - "3a4TeHO".
55 6annos 1 MeHee - "He 3a4TeHo".
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Ing sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopoLwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTESNBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesTeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpoBaHNSA KOMMNETEeHLUN 6annos
Cemectp 3

TeKkyLLUA KOHTPONb

NabopaTopHble |B ayanTtopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatolmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTNKO-OPUEHTMPOBAHHbBIX TexHoNorMiA. OLEHNBAKOTCS 3HaHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKM Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

TecTupoBaHue |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KoNM4ecTBo 2 10
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIOENSEeTCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTBa 3amaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPaBUIbHO BbINONHEHHbIX 3a4aHUA.

Konnoksuym Ha 3aHaTMun obyyatowmecs BbICTynaroT ¢ 0TBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cyXnatoT BONPOChl Mo n3yvyeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTE CUCTEMHO Y JIOTMYHO MU3naratbh
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

3auert 3a4éT HaueneH Ha KOMMJIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMINHGI. 50
Ob6yuatowmiics nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLMA N PeLleHN NPAKTUYECKNX 3aaaHWiA.

CemecTp 4
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0byyatolmecs
pabothl NPOBOLSAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NpPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe maTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o06opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHue |TecTnpoBaHUe NPOXOAUT B MUCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KoM4ecTBo 2 10
TECTOBbIX 3aaHuii. Ha BbINONHEeHVe BbloenseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNIA.

Konnoksuym Ha 3aHaTMun obyyatowmecs BbICTynaroT ¢ OTBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cy>XnatoT BONPOChl Mo n3y4yeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U JIOTUYHO MU3Naratbh
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHY0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae nNpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMINHBI
(momynsi)
7.1 OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bweii ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: MaHb, 2011. - 432 ¢.(100 2k3.).

2. Casenbes W. B. Kypc obweit conanku [TekcT]. T.2: SnekTpuyecTso n MarHeTnam. BonHel. Ontuka. - 10-e nsg., crep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).
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3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. duauka 18epaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMeHTapHbIX YacTumy: y4ebHuK ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 ak3.).

4. Tpochumosa T.U. Kypc gomsmkum [TekcT] : ydebHoe nocobue Anst MHXEHEPHO-TEXHNYECKMX CreLnanbHOCTeh By30B /
T.W. Tpocpumosa. 10-e n3ga., nepepad. u gon .? Ekatepunbypr : ATI1, 2016. - 560 c¢.(35 ak3.).

5. Kypc comamku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicliee
obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum pgoctyna:
http://znanium.com/catalog/product/375844

6. OemnayeHko B. UN. dusuka [OnekTpoHHbI pecypc] : yuebHuk / B. . Oemnayenko, V. B. emmayeHko. - 6-e usn.,
nepepab. n gon. - Mockea: MH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum pocTyna:
http://znanium.com/bookread2.php?book=469821.

7.KyaHeuos C. U. Kypc gouaukn ¢ npumepamm peleHus 3agad. 'dumamnka KoHOEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbIN
pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HaumoHanbHbIi nccnenoBaTenbckuin ToMckuii
nonuTexHuyecknii yHneepcmutet, 2011. - 47 c. - Pexum poctyna: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nuteparypa:

1. BagouH [. B. duauka [TekeT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usga., non. - KasaHb : M3an-8o
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 aka3.).

2. BacouH 0. B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHolx cneu./ . b. BaduH. - 2-e nsga., gon.. - KasaHsb :
N3n-8o MOuH PT, 2010. - Y. |. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3K3.).

3. Bpybnesckasi I'. B. ®uauka. MpakTrkym [OnekTpoHHbIl pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
MoHuyapeHko, A. B. MinbowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. pabosuy K. H. dnsmrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5./nbtowoHok A. B. dusrka [SnekTpoHHbI pecypc]: y4ebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
poctyna: http://znanium.com/go.php?id=397226

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

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

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

KysHeuos C. U. Kypc douaukn ¢ npumepamu pelieHunst 3aaad. 'Pumsmnka KOHAEHCMPOBAHHOrO COCTOAHNS" [ONEKTPOHHbINA
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatenbckii ToMcKui
nonutexHnyecknin yHueepcutet, 2011. - 47 c. - hitp://znanium.com/go.php?id=417650

OnekTpoHHO-bubnnoTteuHble pecypcbl. CaBenbes U. B. Kypc obweit onaunky [OnekTpoHHbI pecypc): y4ebHrk B 3 ToMax /
W. B. Casenbes. ? CaHkT-lMetepbypr: NlaHb, 2011. - T.3. KBaHToBas ontuka. ATomHas cpusmnka. durauka 1BepOoro tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHaaLmmn

nekuum 1. BecTn KOHCnekTnpoBaHue y4ebHoro Mmatepuana.

2. Obpalatb BHMMaHNe Ha KaTeropuv, OopMynMpPOBKM, 3aKOHbI, packpblBatolLe coaepXaHue
PU3NYECKUX SBNEHUI 1 NMPOLIECCOB.

3. Obpalatb BHMMaHNe Ha Hay4Hble BbIBOAbI U SKCMEPUMEHTaNbHbIE 40Ka3aTeNbCcTBa
PU3NYECKUX 3aKOHOB.

4. BHUMaTENbHO YSCHUTbL MPAaKTUYECKYO HanpaBNeHHOCTb OCHOBHbBIX 3aKOHOB (U3UKN.

5. XenatenbHo ocTaBnTb B paboymx KOHCNEKTax rnossi, Ha KOTOpbIX AenaTb NOMeTKN 13
PEeKOMEHO0BaHHOM NMTepaTypbl, LONONHSAWME MaTepran NPOCyLIaHHON NeKumn, a Takxe
noayYepKrBatoLLme ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKIMX MONOXEHWUIA.
6.3anaBaTb NpenonaBaTesnio yTOYHSIOIWME BOMPOChH! C LIENbo YSICHEHUSI TEOPETUHECKUX
MONOXEHW, paspeweHns CNopHbIX CUTYaLWii.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

npaktTudeckme | B xode npakTMYeckux 3aHsSTUIn HeoOX0AUMO:

3aHATUS 1. BHUKHYTb B CMbIC/ 1 MOCTaHOBKY BOMpoca. YCTaHOBUTb BCE N AaHHbIe NpuBeneHbl ans
pelweHuns 3anayun. Coenatb cxeMaTU4eCcKuii PUCYHOK.
2. Kaxaylo npakTudeckyto 3agady pewnTtb BHayane B obwem suge. 9To No3BonuT
LieneHanpasfeHHO UCMONb30BaTh PM3NYECKM 3aKOH MO TEMe peliaeMoli 3aaayn.
3. MpoBecTu YncneHHble MaTeMaTnyeckme pacyeTbl U 0653aTeNnbHO NPOBEPUTL Pa3MEPHOCTb 1
npasaonoobHOCTb NOMYYEHHbIX PU3NYECKNX BENNYUH.

nabopatopHble | JlabopaTopHble paboTol

paboTbl MNepen npoBeaeHnem nabopaTopHoO paboTbl 06513aHbI 03HAKOMUTBLCS C TEXHWKOWM 6e30MacHOCTH
MpW BbINONHEHUN OAHHOW PaboTbl 1 METOAUYECKMMM YKa3aHusMu K paboTe. Mpy BbINOAHEHNUM
nabopatopHbix paboT HeobxoaMMo:
1. CchopmMynmpoBaTh Lenb 1 3a4a4u BbiNOHSEMON paboTbl
2. YKasatb B OTYETE CXeMy YCTAHOBKM U pacckasaTb NPYHUMM ee OeinCcTBMS
3. Banucatb pe3ynbTaTtbl U3MepeHWii B Tabnuue 1 onpenenuts paboyre hopMybl pacyeToB
4. ObpaboTaTb pe3ynbTaTtbl UMEPEHWIA COrNacHo pabounx oopmMyn 1 NPeacTaBUTb AaHHbIE B
BUIe rpadoukos, Tabnuu (MPUBETCTBYETCS NCMOMNb30BaHNe NporpaMm obpaboTkm
sKcnepumeHTanbHbix nameperuin Origin, Excell). Paccuntatb norpewHocT namepeHui
5. CocTaBnTb BbIBOAbI MO MTOraM BbINOMHEHHON paboThl. [TPOBECTU CpaBHUTENbHbI aHaNM3 ¢
TEOPETMHECKMMN AaHHBIMU
6. Mo nToram BbINONHEHNS PaBoTbl COCTABUTb OTHET MO BbIlWEYKA3aHHbLIM NyHKTaM
(NpuBeTCcTBYETCA Hane4yaTaHHbI BapuaHT).
7. OTBETUTb HA TEOPETUYECKME BOMPOCHI MO TeMe paboThl.

camocTosiTenbHas | B xone camocTosiTensHo paboTtel HEOH6X0AMMO:

pabota 1.M3y4nTb OCHOBHYIO 1 AONOMHUTENBHYIO NUTEPATYPY MO TEME.
2. N3yunTb 1 npopaboTaTb NEKLUMOHHbIA MaTepuan, AONONHUB ero COBCTBEHHBIM KOHCMEKTOM,
MoNy4eHHbIM N3 PEKOMEHA0BAHHOM NpenoaaBaTtenem nureparyps.
3. MNI3yunTb pekoMeHoBaHHbIE NpenoaaBaTenem siekTpoHHble 06pasoBaTefbHbIe PECYPChI,
npe3eHTauum No n3y4aeMblM pasaenam Uanku.
4. ObpaTnTb 0c0b0E BHNMaHNE HA NOCTAHOBKY 3KCMEPUMEHTASIbHbBIX OMbITOB, AOKA3bIBAOLWMNX
PU3nYECKMEe 3aKOHbI B MPUPOLE.
5. B cnyyae BONpocoB No uayyaeMomy mMatepuany- obpalwarbcs K npenogasarento 3a
pasbsACHEHUSIMU.

KONNOKBUYM Konnoksuym

1. O3HAKOMUTbLCS C NepeYyHEM BONPOCOB

2. BHMMaTenbHO Npo4YnTaTh U OCMbICIIUTE PEKOMEHI0BAHHYIO UTEPATYPY, KOHCTMEKT NEeKLMA.
Bblyuntb BCce domanyeckme oopmysbl MO NPOAEHHbIM TEMam

3. Konnokeuym no consvke NpoxoamuT B MMCbMEHHOM (0OPMe 1 LOMXKEH CoaepXaTtb:

- orpeneneHne OCHOBHBIX (PU3NYECKMX BENIMYUH (B aHATMTUHECKOW N TEKCTOBON CDOPME);

- NS BEKTOPHbIX BEMMYMH JOMXHbI ObITb ONpeaeneHsbl Kak Moaynb, Tak U HarnpaBneHue;
-0DOPMY/IMPOBKY OCHOBHbIX 3aKOHOB (OU3NKM (B aHANNTUYECKOM U TEKCTOBOM (DOPME); MpUn 3TOM
HeobX0aMMO OaTb onpeneneHne PU3NYECKNX BENNYMH, BXOAAIWMX B OOPMYIMPOBKY 3aKOHA;
PVCYHOK, MOSICHSAOWMIA OTBET Ha BOMPOC

4. PeweHve 3aaa4 cHa4ana cnemyeT ocywecTBmTb B obweM Buae (B bykBeHHbIX 0603HAYEHNSX),
MONy4nTb PACHETHYIO OOPMYIy 1 3aTeM NMPOU3BECTU YMCTIEHHbIN pacyeT B eanHuuax CA.

TecTvpoBaHue | 1. Mepen pelweHnemM 3aaaHnini PEKOMEHOYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO
y4yebHMKaM Uin KOHCMEKTY, 3anMcaHHOMY Ha NeKUMOHHBIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE
POPMyJIbl U 3aKOHbI B JAHHBIX METOANYECKMX YKa3aHUsX, NpuMepbl peeHns 3anad,
PacCMOTPEHHbIX HAa MPaKTUHECKUX 3aHATUSIX.

2. MpucTynas K peweHnio 3ananHuns, Heobxo4MMO KpaTKo 3anucartb ero ycnosue, u (ecnu
HeobXoAMMOo) coenatb PUCYHOK. PelueHne cHavana cnedyeT ocywWwecTBuTb B 06lWweM Buae (B
6yKBEHHbIX 0603HAYEHUSIX), MOMYHYNTb PACHETHYIO (DOPMYITY 1 3aTEM NPOVNIBECTU YNCIEHHBbI
pacueT B eamHnuax CU. Mocne aToro Hy>XXHO CPaBHMTb MOMy4YeHHbIV OTBET C BapnaHTaMu oTBeTa.
Ecnu oTBeTHI HE coBnanu, To HeOHX0AMMO NPOaHaNN3MPOBATL PEeLleHNE 3a0aHUs, YTOHHUTD
NpaBnIbHOCTb BbIGpaHHbIX (OOPMYN 11 3aKOHOB, & 3aTEM MCMNPaBUTb OWNBKM.

3. Ob6a3aTenbHO BLINOHEHVE OOMALHUX NPAKTUYECKMX 3a4aHunii 41l YCNEeLWHOro NpoXoX AeHUs
TECTMPOBaHUS.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3ayet 1. O3HaKOMUTbLCS C NMepeYyHeM BOMPOCOB As 3a4eTa

2. BHUMaTenbHO NpPoYnTaTh M OCMbICIIUTb PEKOMEHLOBAHHYIO NTEepaTypy, KOHCMEKT NeKLMi.
BblyunTb Bce gonsmyeckue doopMysbl Mo NPOMAEHHBIM TEMaM

3. 3a4eT no pranke NPoOXoanT B NMMCbMEHHON (POPME U JOMKEH COAEpXaTh:

- onpeneneHne OCHOBHbIX OU3NYECKMX BENUYUH (B aHANIMTUYECKOM 1 TEKCTOBOW coopme);

- AN BEKTOPHbIX BEMMYUH AONMXKHbI ObITh ONpeaeneHbl Kak Moay/b, Tak U HanpasneHne;
-POPMYNMPOBKY OCHOBHbIX 3aKOHOB (PVU3UKI (B aHANIMTUYECKOM 1 TEKCTOBOI CDOopME); NPV 3TOM
HeobxoaMMO faTh onpeneneHne PU3NYECKUX BEIUYMH, BXOASWMX B OOPMYTMPOBKY 3aKOHa;
PVICYHOK, MOSICHSIIOLMA OTBET HA BOMPOC

4. PeweHre 3aay cHa4ana cnemyeT ocylecTBuTb B obweM Buae (B BykBeHHbIX 0603HAYEHNSX),
MONy4YMTb PacYETHYI0 POPMYITY 1 3aTEM MPOM3BECTM YUCNEHHBIV pacyeT B eauHuuax CU.

9K3aMeH 1. O3HaKOMUTBLCS C NEPEYHEM BOMPOCOB A5 9K3aMeHa

2. BHuMaTenbHO nNpounTaTth M OCMbICNIUTb PEKOMEHOOBAHHYIO NMTEPaTypy, KOHCMEKT NEKLMA.
BblyunTb BCce gonsmyeckue oopMynbl N0 NPOMAEHHBIM TEMaM

3. 9k3aMeH No PU3MKe NPOXOAUT B NMMCbMEHHOI DOPME M [ONXEH conepXaTb:

- onpegneneHne OCHOBHbIX (PU3NYECKMX BEMNYUH (B @aHANUTUYECKON 1 TEKCTOBOW chopme);

- ANS BEKTOPHbIX BEMUYUH AONXHbI BbITh ONpeAeneHbl Kak MOgyNb, Tak U HaNpaBneHue;
-POPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B aHANUTUYECKON 1 TEKCTOBOI CDOPME); NPW 3TOM
HeobxoaMMO faTthb ornpeneneHne PU3NYECKnX BENUYMH, BXOASWMX B (DOPMYNUPOBKY 3aKOHA;
PYICYHOK, MOSICHSIIOWMIA OTBET HA BONPOC

4. PeweHve 3a8ay cHa4yana cnefyeT ocylecTBuTb B oblem suae (B BykBeHHbIX 0603HAYEHNSX),
MONY4YMTb PACYETHYIO DOPMYIY 1 3aTEM NPOM3BECTM YNCTNEHHbIV 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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Mporpamma gucumnnuHbl "®dusmka"; 15.03.04 AsTomatmsaums TeXHONOrMYeCKMX NPOLLECCOB U NPOU3BOACTB; AOLEHT, K.H. (QOLEHT)
WanxynnuHa P.M.

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 ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 15.03.04
"ABTOMATM3aLNS TEXHONOMMHYECKNX NPOLECCOB 1 MPON3BOACTB" .
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