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Mporpamma amcumnnmHel "dunamnka"; 15.03.06 MexaTpoHnka 1 poboToTexHUKa; AOLEHT, K.H. (foueHT) 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 amcumnnmHel "dunamnka"; 15.03.06 MexaTpoHnka 1 poboToTexHUKa; AOLEHT, K.H. (foueHT) WanxynnuHa P.M.

Mporpammy amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-1 CrnocobHOCTbO NPenCcTaBnsTh aiekBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWIA HAY4YHYO

KapTVHY Mypa Ha OCHOBE 3HaHWNS OCHOBHbIX MOMIOXEHWA, 3aKOHOB U METOL0B
€CTEeCTBEHHbIX HAayK N MateMaTtuku

OrK-2 BnafLeHueM ou3nko-maTeMaTuiyeckmm annaparom, HeobXo4MMbIM LSt ONMcaHns
MeXaTpPOHHbIX 1 POBOTOTEXHUYECKUX CUCTEM

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

OCHOBHbIE MOHSTAS, 3aKOHbI 1 MOLENV MEXAHVKU, SNEKTPNYECTBA 1 MAarHeTnama, konebaHuii 1 BOsH, KBAHTOBOM
PV3UKIK, CTATUCTUYECKON (PU3UKM 11 TEPMOAVHAMUKN;

JonxeH ymeTb:

Mcnonb3oBaTb OCHOBHbIE NMPUeMbI 06pa6on<|/| 3KcnepunMeHTanbHbIX OAaHHbIX; pewaTb TunoBble 3anav4n no OCHOBHbIM
pas3nenam (pM3I/IKI/I, MNCcNonb3ysa MeTonbl MaATeMaTn4eCckoro aHanmaa,

JonxeH Bnanetb:

MEeTOo4aMUN 3KCNEPUMEHTaNIbHOMO UCCNeaoBaHUs B on3nke (MnaHnposaHne, nocTaHoBka n obpaboTtka
9KCMNEpUMEHTA);

LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
NPUMEHSTb Pe3yNbTaTbl OCBOEHUS| AMCLMMIUHBI B TPOPECCMOHANBHOW AeSTENBHOCTY.

2. MecTo AUCUMNNNHDBI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas y4ebHas ancumnnuHa BkatoveHa B pasaen "b1.5.8 OucumunnvHel (Mogynm)" OCHOBHOM NpodoeccrMoHanbHoM
obpaszoBatenbHoi nporpammel 15.03.06 "MexaTpoHuvka 1 poboToTexHuka (KoMnbioTepHblE TEXHONOTMN B MEXATPOHUKE 1
poboToTexHuke)" 1 oTHoCKTCS K Ha3oBoli (06LWwenpodeccnoHanbHO) YacTu.

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

3. O6bem gucumunIMHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKoCTb AUCUMNAUHBI cocTasnseT 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 54 yaca(os), npaktTuyeckne 3aHaTms - 54 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 180 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmuit NlaH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Bupabl n yacbl
KOHTaKTHOW paborThbl,
N Paspenbl aMcunninHbl / Cemecrp UX TPYyAOEMKOCTb CamocTtositTenbHas

moayns (B yacax) pa6ota
MpakTuyeckuelaboparopHble
3aHATUSA paboTbl

Mekuun
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MexaHukn. MexaHundeckme konebaHusi u BOMHbI.
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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 6 6 0 12
Tema 3. OnektpocTaTnka u
8. 3NeKTPUYEeCKnin ToK. 2 6 6 0 12
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 3 12 12 12 50
BOJHbI.
5 Tema 5. BonHoBas 1 kBaHTOBas 3 12 12 12 50
‘lonTrka.
Tema 6. dnamka atoma n aTOMHOrO
6. sapa. 3 12 12 12 44
Toro 54 54 36 180

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

KuHemaTtuka noctynatenbHOro ABUXEHUS (MaTepranbHas Touka, cuctema oTcuéta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelleHne; TaHreHLumanbHoe, HopMasibHOe U NMofnHoe yckopeHus). KnHematrka BpalwartenbHOro ABMXeHUs (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBS3b MEXAY YINI0BOM 1 NIMHEAHOW CKOPOCTSIMU, paBHOMEPEMEHHOE BpalleHne
mMaTtepuanbHOM TO4KN).

OCHOBbI AMHaAMUKN

| 3akoH HbtoTOHa, MHepLmanbHasa cuctema otcyéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHUE LIEHTPaA Macc.

3akoHbl COXpaHeHnsa B MexaHuke

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

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKM BpallaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TpOnHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs1 MOMeHTa UMMynbea.

Penatneucrtckas MexaHuka

2 noctynata CTO. Npeobpa3zosaHue JlopeHua 1 CnefcTBUS U3 HErO: 3aMeaneHe 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. OudpdoepeHumansHble ypaBHeHMs. [[apMOHMYecKuit
ocumnnsaTop. MpPyXXMHHBIA, OU3NYECKUA 1 MaTEMaATNYECKUIA MaSTHUKK. CloXeHWe rapMoHNYECKUX KonebaHumi.
CeobogHble 3aTyxatowme konebaHus. BuiHyxaeHHble konebaHuvsl. PesoHaHc.

MexaHuyeckne BONHbI

XapakTepucTukmn mexaHmdeckux BonH. lNpogonbHble 1 nonepeyHble BONHbl. BonHoBoe ypasHeHue. [MNoTHOCTbL sHepruw.
MnoTHOCTbL NOTOKA 3HEPrMU.

Tema 2. MonekynsipHas cousuka u TepmoavHaMuka.

MonekynspHo-knHeTnydeckas teopmsa (MKT) ngeanbHoro rasa

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

®dyHKUMKM pacnpeneneHus Makcsenna n bonbumaHa

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

OcHOoBbI TEPMOANHAMUKM
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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.

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
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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 BbICLIMX Y4eBHbIX 3aBeaeHUIA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S yCreBaeMocTu 1
NMPOMEXYTO4HOW aTTecTaunm obyyarowmxcs geaepanbHoro rocyJjapCTBEHHOr0 aBTOHOMHOro 06pa3oBaTenbHOr0
yupexneHus Bbiciuero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHbiii yHMBeEpCUTeT".

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

yHuBepcutet"".

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

"KazaHckuin (MprBonxckuin) doegepanbHbin yHusepeutet™.

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) denepanbHblin yHuBepcutet™.

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

(MpwBOMXCKMIA) henepanbHblil 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

0bpasoaHus "KasaHckuit (MprBonxcknit) dpefepansHblli yHuBepcnuTeT™.

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. dusnyeckne oCHOBbI MexaHukn. MexaHundeckme konebaHus u

BOJTHb.
1 [Tectuposarue OfK-1, OMK-2,, OK-7 5 MonekynsipHasi ouavka 1 TepMoanHaMmmKa.

3. AnekTpocTaTUKa 1 ANEKTPUHECKNIA TOK.
1. dusnyeckme oCcHoBbI MexaHuku. MexaHudeckue konebaHus u

BOJIHbI.
2 [Konnoksuym OK-7, ONK-1, OTIK-2 2. MonekynsipHas husnka n TepMognHammka.

3. AnekTpoCcTaTUKa 1 aNEKTPUYECKHUA TOK.
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Oran

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

3auver

OK-7, OIK-1

, OrK-2

Cemectp 3

TeKyLLNA KOHTPO/Ib

4. SnekTpoanHammKa. AnekTpoMarHUTHble konebaHns 1 BOMHbI.
1 ﬂ:gngjToprle OK-7, OlK-1, OrNK-2  |5. BonHoBas n kBaHTOBas ONTMKa.
P 6. dun3nka atomMa U aTOMHOro sapa.
4. OnekTpoanHaMmnKa. SNeKTpoMarHMTHble KonebaHns 1 BOMHbI.
2 |TectupoBaHne OK-7, OrK-1, OrNK-2  |5. BonHoBas n kBaHTOBas ONTMKa.
6. dunsmka atoma 1n aTOMHOro sapa.
4. SnekTpoanHamuKa. AnekTpoMarHUTHble konebaHns 1 BONHbI.
3 [Konnoksuym OK-7, OlK-1, OlK-2  |5. BonHoBas n kBaHTOBas ONTMKa.
6. dun3nka atomMa U aTOMHOro sapa.
Ok3ameH OK-7, OrnK-1, Orik-2

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMN Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTnpoBaHue [(86% npaBuibHbIX Ot 71% 00 85 % Ot 56% 00 70% 55% npaBubHbIX
oTBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEeE. 1
Konnoksuym Bbicokuii ypoBeHb CpenHuii ypoBeHb Hwnaknii ypoBeHb HeynoBnetBoOpUTENbHLINA
BNafeHns MatepranoM [BnageHus matepuanom (BnafeHus Matepuanom |ypoBeHb BnaneHus 2
no teme. MNpeBocxonHoe|no Teme. Xopouwee no Teme. marepuanom no Teme.
yMeHue yMeHue YnosnetsoputenoHoe [HeymeHue
goopmMynupoBaTb CBOM  |popMynMpoBaTth CBOM  [yMeHne doopmynupoBaTb CBOU
MbICnn, 0bCyxaaTb Mbicnn, obcyxaatb opMynMpoBaTth CBOM  |Mbicnu, obcyxaaThb
INCKYCCUOHHbIE INCKYCCUOHHbIE Mbicnn, obcyxaaTtb JICKYCCUOHHbIE
nonoxeHus. MpekpacHo|NoNoXeHNs. Xopowo  [AUCKYCCUOHHbIE MONOXEHUS.
OCBOEH MOHATUNHbIN OCBOEH MOHATUNHbIN MONoOXeHus. MoHaTUAHBIM annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He OCBOEH.
MpoaemoHcTprpoBaH  |[1poAEMOHCTPMPOBAH  |OCBOEH YaCTUYHO. MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb CpEeLHUiA ypOBEHb MNpooeMoHCTpMpoOBaH  |HeynoBNEeTBOPUTENbHbI
NMOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [yooBneTBOPUTENbHBIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMAHNA marepwuana.
matepuana.
3auTteHo He 3auteHo
3aver Obyuatowwitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowmiics obHapyXun 3HaYMTeNbHbIE
yuyebHO-NporpaMMHOro Mmatepuana B o6beme, npobenbl B 3HAHUSIX OCHOBHOO
HeobX04MMOM Ansi fanbHeiwein yuebsbl 1 yuyebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiei paboTbl MO CreumnanbHOCTH, NPVHUMNManbHble OWnBKK B BbINONHEHUN
CMpaBuUNCs C BbINOMHEHNEM 3afaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMon 3agaHuii n He
npeayCMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTL 0ByYeHMe 1K
NPUCTYNUTb MO OKOHYaHUN YHUBEPCUTETA K
npodpeccroHanbHon nesatensHocTy 6e3
LIOMNOJNHMTENbHbIX 3aHATUIA NO COOTBETCTBYHOWEN
AMCUMNnHe.
Cemectp 3
TekyLLUA KOHTPONb
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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.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€eHbI. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS YACTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
uensam.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Konnoksuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BNafeHns MatepranoM |BnageHus matepuanom (BnaneHus Matepuanom |ypoBeHb BnaneHus 3
no teme. NpeBocxonHoe|no Teme. Xopolwee no Teme. mMarepuanom no Teme.
ymMeHve yMeHve YpoenetsoputenoHoe [HeymeHue
cbopmynmpoBsaTtb CBOW  ((OOPMYynMpPOBaTb CBON  |yMEHune bopmynmposaTtb CBOU
MbiCnn, 0bcyXaaTb Mbiciv, obcyxaatb popMynMpoBaTtb CBOU  |Mbicnu, 0bcyXaaThb
INCKYCCUOHHbIE INCKYCCUOHHbIE Mbicnn, obcyxaaTtb INCKYCCUOHHbIE
nonoxeHus. MNpekpacHo|NoNoXeHNs. XOpowWwo  [OAMCKYCCUOHHbIE MONOXEHUS.
OCBOEH MOHATUIHbIN OCBOEH MOHATUIHbIN NonoXeHus. MoHATWMIHBIA annapat
annapar. annapar. MoHATWIAHBIA annapaTt  [He oCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpMpoOBaH  |(HeynoBNeTBOPUTENbHbIV
NOHUMaHWA Mateprana. [MoHMMaHus MaTepuana. [yooBneTBOPUTENbHBIA  |ypOBEHb NOHMMAHNS
YPOBEHb NOHMMAHNA matepwuana.
matepuana.
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.
PerncTpaumorHbiit Homep 10290192419 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, 3

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, 3

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 cteneHern ceobonb
MOnekKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKopocTsaM (pacnpeneneHne Makcsenna).
16. Pacnpegnenerne bonbumaHa. BapomeTtpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TepMOAUHAMYKE.

18. NepBoe Ha4yano TepMoAMHAMUKN U €ro NPYMEHEHME K Pa3HbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n3obapHhbiii, agnabaTtHbli).

19. OdbpekTMBHbIA AnameTp. CpenHsas annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (anddoy3ns, TeNNoNPOBOAHOCTb, BHYTPEHHEE TpeHWe). YpaBHEHNS.
21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonoaunbHoi mawmnHel. Lmukn KapHo. K.IN. 1. uvkna KapHo (BbiBog).

22. OHTponus. CeolicTBa aHTponun. Bropoe Havano tepMoamHamuki. CTaTMCTMHECKUIA CMBICT BTOPOro Havana
TEPMOLUHAMYKN.

23. OnekTpunyeckoe nosne B BakyyMe. 3aKOH coxpaHeHus 3apsna. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnumnmn nonen.

24. OnekTpuyecknin gunonb. PacyeTt nons aunons.
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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. DHepruns anekTpn4ecKoro nNons. AHePrus CUCTEMbl TOHEYHbIX 3aPAA0B, 3apPSKEHHOro NMPOBOAHNKA.

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).

0. OneMeHTbI cneuranbHON Teopun OTHOCUTENBHOCTU. MocTynatsl diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

- OoOoONOOOThWN =

11. OCHOBbI PENATUBUCTCKON ANHAMUKM.
12. B3ammocBs3b Macchbl 1 SHEPrnn B PENSITUBUCTCKO MEXaHUKeE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKON Teopun (BbIBOA).

14. Yucno cTeneHeit cBoboabl Moneky/. 3aKOH paBHOMEPHOro pacrnpeneneHns 3Heprm Mo Yucnam cteneHen ceoboabl
MOneKy.

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

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

19. OdppekTnBHBIN AnameTp. CpelHss anuHa ceobonHoro npobera monekyn. Bpems penakcaumm.
20. SlBneHus nepeHoca (amddy3ns, TennonpoBoaHOCTb, BHYTPEHHEE TpeHue). YpaBHeHNS.
21. Kpyrosble npouecchl. K.IN. 1. Tennoso n xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBoA).

22. 9HTponus. CeoiicTBa aHTponuK. BTopoe Havano TepMoamHamMukn. CTatucTUYeckunini CMbICN BTOPOro Havana
TePMOLNHAMUKMN.

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

24. OnekTpunyecknin gunonb. Pacyet nons gunons.
25. Teopema Octporpanckoro-laycca n ee NpUMEHEHWE K BbIYUCIEHNIO HANPSXEHHOCTW NONS OT pasHbIX TEN.

26. OnekTpunYeckoe rnone B Auanektprkax. MonspHble 1 HenonsipHble Monekynbl. Ounonb BO BHEWHEM O4HOPOAHOM
3NEKTPMNYECKOM MNOone.

27. MNonsipusauns GU3NeKTPUKOB: OPUEHTALMOHHAS 1 AechopMaunoHHast. Bektop nonsipusauum. Cesisb Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPSAL0B 1 BEKTOPOM Mosipru3auum.

28. HanpsxeHHoCTb nons B ananektTpuke. Teopema Maycca ons nons B AM3NEKTPUKE.

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

30. OnekTpoeMKocTb NPoBOAHNKOB. KoHaeHcaTopbl. CoeauHeHne KOHOEHCaTOpPOB.

31. DHepruns anekTpn4ecKoro nons. SHePrus CUCTEMbl TOYEYHbIX 3aPAO0B, 3aPSAXKEHHOro NPOBOAHMKA.

32. [1oCTOSIHHbIV 3NEKTPUYECKUI TOK, €ro XapakTepmucTkn 1N YCNoBUS CyLECTBOBaHNS.

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

34. SnekTponpoBOAHOCTb METaNNOB. KCNEePUMEHTaNbHOE [0Ka3aTeNbCTBO 3IEKTPOHHON NPpYPOoAbl TOKA B MeTannax.

35. Knaccuyeckas Teopust anekTponpoBogHocT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua ns anekTpoHHOM
Teopun. TpyOHOCTU KNaccny4eckom Teopun NpoBoaNMOCTI.
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TeKkyLLuit KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 4, 5, 6

NabopaTopHas paboTa €1. VI3ydeHne 3akoHa SNEKTPOMArHUTHOW UHOYKLMN.

NabopartopHas paboTa €2. N3yyeHne anekTpnyeckunx atyxawlmx konebaHmi.

NabopaTopHas paboTa €3. VI3ydeHne penakcaumoHHbIX KonebaHuil B razopaspsaHoli namne.
NabopatopHas paboTta €4. NayyeHne pacnpeneneHnst MarHTHOro nonsi BOOMb OCU ConeHomaa.

NabopatopHas paboTa €5. OnpeneneHne ropu3oHTaNbHOM COCTaBNSOWER MarHATHOW UHOYKLUMWA MarHUTHOTO MOnsi
3emnn.

NabopatopHas paboTa®6. MsydyeHue SBNEHNS MAarHUTHOrO rmcTepesmnca.

Na6opatopHas paboTa €7. N3yyeHue cunbl AMnepa.

NabopatopHas paboTa €8. N3yyeHne siBNeHns HTEPGEPEHLNN.

NabopatopHas paboTa €9. N3ydeHne ondgopakuum ceeta.

Na6opatopHas pabota €10. VI3y4eHne 3aKOHOB TEMIOBOI0 N3NYy4YEHUSI.

NabopaTopHas pabota €11. N3yyeHue sBneHns gotoacpdpekTa.

NabopatopHas paboTa €12. OnTMyeckasi aHM30TPONMS NOL BANSIHAEM BHELWHUX BO3 OEACTBWNA.

NabopatopHas pabota €13. ViccnepoeaHune nonsipuaaunm ceeTa.

NabopatopHas paboTa €14. SkcnepuMeHTanbHoe noaTeepxaeHve noctynatos bopa. OnblT ®parka u Mepua
NabopatopHas paboTa €15. CnekTp aTomMa BO4OpPOAA.

NabopatopHas paboTa €16. O3HakoMneHne ¢ paboTol ra3oBoro nasepa.

2. TectupoBaHue

Tembl 4,5, 6

1.Y nnockow anekTpoMarH1THON BOJHbI, HaCTb KOTOPOU n306paxeHa Ha pyC., ANVHA BONHbI PaBHa (B MKM):
BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

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

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

3. OnTnyeckas onuHa nyTy B Npo3payHoi NnacTuHKe ¢ nokasarenem npenomnenns n= 1,63 pasHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. OnTnyeckas pasHocTb xoaa nydein 1 n 2 pasHa A=0,35 mMkM. [pu cnoxeHnn nyydn gaot MuHumMyM ¢ m=0 Ons ceeta
OJINHOW BOMHbI (B MKM):

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

5. PasHocTb xona OBYX MHTEpdepupyowmx ny4ein MOHOXPOMaTUYeCcKoro cBeTa pasHa /2 ( AnvHa BosHbI). [1pu aToM
pa3HoCTb ¢pas konebaHuii paBHa...

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

6. mdopakumoHHas peweTka ¢ NOCTOSAHHOM d= 5 MKM Ans cBeTa ¢ OJIMHOW BOMHbI A= 0,6 MKM [aeT AMgPaKLNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

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

7. JndbpakumMoHHbIA MakCMyM TpeTbero nopsiaka Ans cseta ¢ AfiMHom 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 npencrasneHa cxema pa3bueHns BONHOBOI NoBepxHOCT @ Ha 30Hbl DpeHens. AMNnnTyabl konebaHuii,
BO30y>xaeMbix B Touke P 1-i4, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTUpYHoLWero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

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

9. HeobbIKHOBEHHBIV Ny pacnpoCTpaHSeTCs BAOMb IMHUN C HOMEPOM:

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

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuUManbHas aMnautyaa ceetoBoro Bektopa B N=3,5 pas 6onblue
MUHUManbHo. CTeneHb Nonspm3auny ceeTa paBHa:

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

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

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

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

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro PoToHa 1 anekTpoHa oTaaqyum. Yron
pacceaHuns 90, HanpasieHne OBUXEHNS 3NEKTPOHA OTAayn COCTaBNAET C HarnpasneHem nagarouero gortoHa yron = 60
rpan. Ecnv umnynbc napatowero gpotoHa Pdo, TO MMNynbC 3NeKTpoHa 0TAaqyv paBeH...

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290192419
Crpanuvua 13 n3 21.

A



Mporpamma amcumnnmHel "dunamnka"; 15.03.06 MexaTpoHnka 1 poboToTexHUKa; AOLEHT, K.H. (foueHT) WanxynnuHa P.M.

14. Katog BakyyMHOro ¢ooTO3/1eMeHTa OCBELLAETCS CBETOM C 3Hepruei keaHTos 8 aB. Ecnv gpoToToK Npekpaliaercs npu
nogadve Ha OOTOSMIEMEHT 3anMpaloLLero HarnpsixeHns 4 B, To paboTa Bbixoaa anekTPOHOB U3 katona paBHa(aB):
BAPVAHTbI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y Harpetoro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprus 1 kX, To aHepretuyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

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

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

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

17. Ha prcyHke nokasaHa KpvBasi 3aBUCMMOCTM CMeKTPanbHOM NAIOTHOCTU SHEPreTMYecKon CBeTMMOCTY abContoTHO
YyepHoro Tena ot AnunHbl BonHbl Npy T=6000K. Ecnn Temnepatypy tena yBenmuntb B 4 pasa, TO A/MHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMyMy U3ny4eHnst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: yMeHbLWMWTCS B 4 pasa -: yBennyintcs B 4 pasa

18. B atome Bogopoaa 13 npeacrasneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiiMaHa COOTBETCTBYET NEPEXon C HOMEPOM?

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

19. BonbTamnepHas xapakrepucTika B onbitax dpaHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeet Bug (CM puc).
MepBblit noTeHUMan Bo3byxaeHws rasa (B aB) paBeH:

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

20. e bpoiinb 0606wWwmn cooTHOLWEHWE Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTULLAMU, UMMYbC
KOTOpPbIX paBeH p. Toraa, ecnm cKOpoCTb YacTWL, OMHAKOBA, TO Hambonbluei ANMHON BONHbI 0bnafatoT?

BAPNAHTbI OTBETOB: -: HETPOHBI -: 9NEKTPOHbI -: -4aCTuWLbl -: MPOTOHbI

21. Mpu a - pacnage s4po usotona panmsa 88-Ra-226 npespallaercs B 94p0 C MaCCOBbIM YACIOM

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

22. Kakas nons paavMoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBan BPEMEHW, paBHbIvi TPEM Neproaam nonypacnana?

BAPUNAHTbI OTBETOB: -: 25% -: 87,5% -: Bce atombl pacnagytcs -: 90% -: 50% 23. HenssecTHbIn paanoakTUBHbINA
XUMWYECKUIA 3NEeMEHT CaMONpPON3BO/bHO pacnafaeTcs No cxeme: .S apo 3Toro aneMeHTa CoaepXMmT...

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

-1 94 npotoHa 1 144 HelTpoHa -: 92 npoToHa 1 142 HerTpoHa

23.[0Ba 6ecKOHEeYHO A4JIMHHBIX NPOBOAHMKA (prc) ¢ Tokamu [1=12= 3. A B Touke C co3pnaloT MarHUTHoe none ¢ UHIyKumei
YNCNEHHO B PaBHOM ..

BAPUNAHTbI OTBETOB:1)15 mxTn 2) 0 MmkTn 3) 10 mkTn 4) 6,6 mxTn 5) 20 MmkTn

24.[1ga napannenbHbiX TOHKNX MPOBOAHUKA C Tokamn [1=2. A n 12= 3 A gnuHoi L= 10.cm B BakyyMe Ha pacctosHmm |= 2
CM Opyr OT Apyra B3anMOLENCTBYIOT C CUION?

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

25. Ecnu npoToH co ckopocTbio V= 200M/c BneTaeT B MarHUTHoe none ¢ uHaykumen B= 4.Tn, nepneHanKynspHo
MarHMTHOMY MO0, TO PaANYC KPMBU3HbI Er0 TPAEKTOPUM paBeH ?

BAPVAHTbBI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 m4) 2,69 M 5)10,4 M

26.Ecnn makpoTokn [1=2 A, 12= 3 A, n MUKpoTOK I13= 4 A, co38al0T MarHUTHOWM None, To LMPKYNsSUNS BekTopa
HanpPs>X€HHOCTW MarHUTHOrO NOAs Mo 3aMKHY-TOMY KOHTYpy L (puc.) pasHa ?.

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

27.B koHpeHcaTope emkocTbio C= 10n® npu paspsake yepes conpotmeneHne R= 2. OM 3apsan yMeHbwnTCS B 2,72 pasa
3a Bpems pasHoe ?

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

28. Ecnm nHaykumusa MmarHUTHoro nons B napamarHetuke ¢ P= 1,002 pasHa B= 4 Tn, TO HAaNps>XeHHOCTb MArHUTHOrO Monst
Tam paBHa?.

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

29 Ecnu B konebatenbHOM KOHType 3apsif Ha obknaakax KoHAeHcatopa nameHsieTcst no 3akoHy: q=13,5 exp(-3 t ) cos(16
t + /4) (Kn), To Lo6pOTHOCTL KOHTYpa 6nm3ka K?.

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

30. Ecnn B HEKOTOPOW Cpeae AaHO BOMHOBOE ypaBHEHWE, TO NoKasaTenb NPeioMNeHNs BEIECTBA PaBeH?

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

3. Konnoksuym

Tembl 4, 5, 6

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

. 3akoH Amnepa. [ecTBME MarHMTHOrO NONS Ha ABUXYLWMIACS 3apsaa.

. 3aKOH NOJMIHOrO TOKa A4J1s1 MarHNTHOrO NOJMS B BakyyMe.

. MarHuutHoe none coneHompa n Topouga.

. Pabota no nepemelLeHn0 NPOBOAHNKA 1 KOHTYpa C TOKOM B MarHUTHOM MOeE.
. MarHutHoe none B BellecTBe. MarHUTHble MOMEHTbLI aTOMOB U 3NEKTPOHOB.

. Owna- n napa- marHetuam. HamarHmyeHHocTb. MarHuTHOe none B BELLECTBE.
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8. 3akoH NONHOro ToKa AN MarHNTHOrO MONs B BELWECTBE.

9. deppomarHeTuku, X CBOMCTBA U NX NpUpoaa.

10. SnekTpoMarHnTHas nHaykuus. Onbitel @apanes. Mpasuno JleHua.
11. DHeprmusa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. ToK cMeWeHuns.

13. YpaBHeHune Makceenna n nx aHanua.

14. OnekTpoMarHuTHole konebaHus. Buaobl. XapakTepucTumku.

15. OnekTpoMarHNTHble BOSIHbI. XapakTepuCTUKn. SHeprus.

16. VIHTepdepeHumns ceeTa. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. Y CNOB/E UHTEPEPEHLIMOHHOIO MakCnumyma 1
MUHUMYMA.

17. IHTepdpepeHuus ceeTa. PacyeT nHTeppepeHLUMOHHON KapTrHbI OT ABYX MCTOYHMKOB. VIHTepgoepeHums ceeTa B
TOHKMX MEHKaXx.

18. Oudppakuus ceeta. MpuHumn lMorireHca-Ppenens. Meton 30H PpeHens.

19. Oudppakuuns ®peHens Ha Kpyrnom oteepctun. dudppakums PpeHens Ha KpyrnoMm gucke.
20. Oudbpakuns dpayHropepa Ha ONPpakLUMOHHON peleTke.

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

22. Nonapusauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.

23. llncnepcus ceeTta. DNeKTPOHHAaa Teopms Aucnepcumn ceeta.

24. [1soiiHoe nyyenpenomieHue. VIckycCTBeHHas ontuyeckas aHM3oTponums.

25. TennoBsoe n3nyyeHme un ero xapaktepuctnkn. 3akoH Kupxrogpa. 3akoH CtedpaHa-bonbumaHa. 3akoH cMelweHns
Buha.

26. 'vnoTesa NnaHka. ®opmyna Mnaxka.

27. doToachdpekT. 3akoHbl hoToahdhekTa.

28. YpaBHeHWe DiiHWTeNHa NS BHEIWHEro ooToaddekTa.
29. OnbiTbl Nlebenesa. JaeneHue ceeTa.

30. SppekT KomnToHa.

31. OCHOBHbIe MONOXEHUs! KBaHTOBOW MexaHuku. dopmyna ne bpoiins. CooTHOWweEHUS HeonpeneneHHocTen. BonHoeas
PYHKLMS 1 ee CTAaTUCTUYECKMNIA CMbICH.

32. Obuee ypaBHeHue LpennHrepa. YpasHeHue LWpennHrepa ons craumoHapHbIX COCTOSIHWIA.
33. CeobogHas yacTuua. YacTiua B 04HOMEPHON NPSIMOYronbHOW " NoTeHLManbHon sme".
34. MNpoxoxaeHne YacTuLbl CKBO3b NOTEHLMaNbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.
35. KBaHTOBbI rapMOHNYECKUIA OCLUNNATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bopopogna. KeaHToBble Yucna.

38. CnekTpbl aTOMOB 1 MOMNEKYII.

Ok3ameH

Bonpochbl k ak3ameny:

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

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

. 3aKOH NOMHOro ToKa A5 MarHUTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonga u Topomaa.

. PaboTa no nepemeLlLeHno NpoBOAHUKA U KOHTYpPa C TOKOM B MarHUTHOM rone.

. MarHuTHoe none B BewwecTtse. MarHUTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

. na- v napa- marHetnam. HamarHn4yeHHocTb. MarHutTHoe none B BelWeCTBe.

. 3aKOH NOMHOro ToKa AN5 MarHWTHOrO NONS B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBA U NX NpPUpPoAaa.

10. SnekTpoMarHnTHas nHaykums. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. TOK cMeweHuns.

13. YpasHeHve Makceenna n nx aHanus.

14. OnekTpoMarHnTHele konebaHus. Buapl. XapakTepucTuku.

15. OneKTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEpPrus.

16. IHTepdpepeHums ceeTa. KorepeHTHOCTb M MOHOXPOMAaTUYHOCTb. YCNoBUE MHTEPEPEHLMOHHOIO MakcmMyma 1
MUHUMYMA.

17. IHTepdhepeHuus cBeTa. PacyeT nHTephepeHLMOHHON KapTHbI OT ABYX MCTOYHUKOB. VIHTepdepeHUmMs cBeTa B
TOHKMX MAEHKaX.

18. Oudppakuus ceeta. MpuHuwmn lMovireHca-Ppenens. Meton 30H PpeHens.

19. Ondppakuma dpeHens Ha kpyrnoM oteepctumn. Jdudopakuma dpeHens Ha Kpyrnom gucke.
20. Oudbpakuns dpayHroepa Ha ONPpPakUMOHHOK peeTke.

21. Ondopakumsa Ha npocTpaHcTBeHHOW peweTke. Popmyna Bynbha- bparra.

22. MNonapusauns ceeta. 3akoH Mantoca. 3akoH BpiocTepa.
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23. llncnepcus ceeTta. ONeKTpOHHas Teopus aucnepcun ceeta.
24. [1soiiHoe nyyenpenomnexme. IckycCTBeHHas ontudeckas aHM3oTponms.

25. TennoBoe m3nyyeHne un ero xapaktepuctnkun. 3akoH Kupxroga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

26. 'vmnoTesa lNnaHka. Popmyna MNnaHka.

27. doToachdpekT. 3akoHbl hoToahhekTa.

28. YpaBHeHue DiHWTeNHa NS BHEIWHEro ooToadodekTa.
29. Onbitbl lebenesa. JaeneHue ceeTa.

30. OppekT KomnToHa.

31. OcHOBHble NONOXEHMSA KBAaHTOBOM MexaHvkn. ®opmyna ge Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
OYHKUUSA 1 ee CTaTUCTUYECKMIA CMbICH.

32. Obuiee ypasHeHue WpeauHrepa. YpasHeHune WpennHrepa ons ctaumoHapHbIX COCTOSHUIA.
33. CeobogHas YacTuua. YacTtmua B 04HOMEPHON NPSIMOYronbHOW " NoTeHUManbHon sme".

34. MpoxoxaeHre YacTuLibl CKBO3b MOTEHUMANbHbIA Hapbep. TYHHENbHbIA 3¢OEKT.

35. KBaHTOBbI rapMOHNYECKNIA OCLUNNATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bogopogna. KeaHToBble Yucna.

38. CnekTpbl aTOMOB 1 MOMNEKYI.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3YLLLMX aTanbl POPMUMPOBAHUS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un 6onee - "3a4TeHo".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHUsi KOMMETEHLUIA 6annos
CemecTp 2

TeKyLLUi KOHTPOb

TectupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMNbIOTEPHBbIX cpeacTs. Obyyatowminca nonyyaeT onpeaenéHHoe KONmM4ecTBo 1 30
TECTOBbIX 3a4aHuiA. Ha BbiNoNHeHNe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OLeHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
npoueHTa NPaBWbHO BLINOMHEHHbIX 3a4aHWA.

Konnoksuym Ha 3aHaTMun obyyatowmecs BbICTynaroT ¢ OTBETAMK, OTBEYAIOT Ha BOMPOCHI
npenoaasatens, 06cyXnatoT BONPOChl Mo n3y4yeHHoMmy matepuany. OueHnBatotcs | 2 20
YPOBEHb MOArOTOBKM MO TEME, CMOCOBHOCTE CUCTEMHO Y JIOTMYHO MU3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMINHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIK U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

CemecTp 3

TekyLLUA KOHTPONb

NabopaTopHble |B ayanTtopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
pabothl NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorui. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o06opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 10

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

KonnokenyMm  |Ha 3aHaTUM obydatowmecs BbICTyNaloT ¢ OTBeTaMu, 0TBeyaloT Ha BOMpPOCh!
npenonasatens, o6CcyXnatoT BONPOChl No nsyyeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NIOTMYHO U3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3ULIMIO, OTBEYaTb
Ha OOMNOHUTENbHbIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMNANHBI. OK3aMeH 50
NPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noarotoBky. OLeHBaeTCs BNageHne MateprasnoMm, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA Npun
aHanuse NpobneMHbIX CUTyaunin 1 peleHnn NPaKTUYECKNX 3aaaHni.

7. MepeyeHb OCHOBHOW U [ONONHUTENBLHOM Yu4ebHOWN NuTepaTypbl, HEO6XOANUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoBHas nuTeparypa:

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

2. CaBenbes W. B. Kypc obwein gousmkum [TekcT]. T.2: SnekTpryecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e uag., cTep.. -
CI16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Creu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. CaBenbes W. B. Kypc obweit couankn [Tekct]. T. 3, KBaHToBas ontnka. AToMHas domamka. duaunka TBepooro tena.
®dusrka aTOMHOro APa U aNeMeHTapHbIX YacTuu: y4ebHuk ans By3os: B 3 1. / . B. Casenbes. - CaHkT-lNeTepbypr:
INaHb, 2008. - 320 c.(99 ak3.).

4. Tpochumosa T.U. Kypc gomsmkn [TekcT] : ydebHoe nocobue Anst HXEHEPHO-TEXHNYECKMX CreLnanbHOCTeR By30B /
T.N. Tpodommosa. 10-e n3g., nepepad. n noon .? Exatepumnbypr : 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. - (Bbiclwee
obpasosaHue: bakanaspuar). ISBN 978-5-16-006395-9 - Pexum goctyna: http://znanium.com/catalog/product/375844
6. OemnayeHko B. N. dusuka [OnekTpoHHbI pecypc] : y4ebHuk / B. . Oemnayenko, W. 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.KysHeuos C. U. Kypc gouaukn ¢ npumepamm peleHuns 3agad. 'dumamka KoHAEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatenbckii ToMcKui
nonmTexHuyeckunin yHneepcutet, 2011. - 47 c. - Pexunm goctyna: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nuteparypa:

1. BacpuH [. B. duswmka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BaduH. - 2-e nag., non. - KasaHb: M13g-8o
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpenMm. ykas.: ¢c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 ak3.).

2. BagpuH . B. dusnka [TekcT] yueb. nocobue ans CTyn. MHXeHepHbix cnew./ . b. BaduH. - 2-e usn., non. - KasaHs:
N3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnwuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3K3.).

3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbIA pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, . A.
"oHuyapeHko, A. B. MnblowoHok. - Mockea: UH®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 [OnekTpoHHbii pecypc] / K. H. Opabosuy, B. A. Makapog. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexum 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. Actaxos, U. A.
MoHuyapeHko. - Mockea: MH®PA-M, 2013. - 600 c. - (Bbicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226

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

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLUMNHBI (MOOYs)
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Ipabosny K. H. dunauka [OnektpoHHbIil pecypc] / K. H. Opabosuy, 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

®puw, C.3. OnTnyeckmne cnekTpbl aTOMOB [DNeKTPOHHbIN pecypc]: y4ebHoe nocobue / C.9. dpuw. - SNeKTPOH. LaH.
CaHkT-lMeTepbypr: NMaHb, 2010. - 640 c. https://e.lanbook.com/book/625. - https:/e.lanbook.com/book/625

Wnonbckuit, 9.B. ATomHas comauka. Tom 1. BBeneHne B aTOMHYI0 (oM3UKy [SNeKTpOHHbIA pecypc]: y4ebHuk / 9.B.
Lnonbckuid. - AnekTpoH. faH. - CaHkT-MNeTtepbypr: JlaHb, 2010. - 560 c. - hitps://e.lanbook.com/book/442

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsi MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekumu B xone NeKLUMOHHbIX 3aHSATUI HE0BX0AMMO:

1. BecTu KoHcnekTupoBaHme y4ebHoro matepuana.

2. Obpalatb BHMMaHUe Ha Kateropuu, OpPMyMPOBKM, 3aKOHbI, packpblBatolye coaepxaHne
PU3NYECKUX SBIIEHUI 1 NPOLIECCOB.

3. Obpaluatb BHMMaHMe Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE A0KA3aTeNbCTBa OU3NYECKIX
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKY0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (U3MNKN.

5. XenatenbHo ocTaBuTb B paboynx KOHCNEKTax nossi, Ha KOTOPbIX Aenatb NOMeTKM 13
peKOMEeHA0BaHHOM NMTepaTtypbl, LOMOMHSOWMe MaTepvan NPOCNyWaHHOR NeKUUK, a Takxe
noAvepkmBaolLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNA.

6.3anaeatb NpenonaBaTenio yTOYHSIOWME BOMNPOCh C LIE/b0 YSICHEHUSI TEOPETUHECKUX MONOXEHWIA,
paspeLleHsi CMOPHbIX CUTYyaLNii.

npakTnyeckme | B xoie npakTuyeckmnx 3aHsaTUiA HE0HX0AMMO:

3aHsATUA 1. BHVKHYTb B CMbICT 11 MOCTAHOBKY BOMpOca. YCTaHOBUTL BCE NN [aHHbIE NPUBELEHbI NS PelleHs
3apayn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kaxyto npakTnyeckyto 3aaqy pewnTb BHavane B 0bwem suae. 10 No3BONUT LeneHanpasneHHo
MCMoMNb30BaTh (PU3NYECKUI 3aKOH MO TEME PELIaEMOii 3a8ayn.
3. [poBeCTU YMCNEHHBIE MATEMATUYECKMNE PACHETbI 1 0653aTENBHO NPOBEPUTL PA3MEPHOCTD U
NpPaBLoMoL0OHOCTb NMOMYYEHHbBIX (PU3UNYECKMX BENNYMH.

nabopatopHble| llabopaTopHble paboTbl

paboTbl Mepen npoeeneHnem nabopatopHoit paboTbl 0653aHbl 03HAKOMUTLCS C TEXHUKOI Be3onacHOCTY npu
BbIMNONIHEHNW AaHHOM paboThl U MeToANYEeCKUMU yKasaHusaMu K padoTe. MNpu BbINOAHEHUN
nabopaTopHbIX paboT HeobXoaMMo:
1. CpopMynunpoBaTth LieNlb 1 3a4a4u BbINONHSEeMol paboThl
2. Yka3aTb B 0TYeTe CXeMy YCTaHOBKM W pacckasaTb NpUHLMN ee OeicTBus
3. 3anucatb pesynbTathl U3MepeHuii B Tabnuue n onpeaennts paboyne goopMynbl pacyeTos
4. ObpaboTaTb pesynbTaThl U3MepeHuii cornacHo pabodunx oopMyn 1 NPeacTaBmTb OaHHble B BUAe
rpadgoukos, Tabnuw, (MpUBETCTBYETCS UCMOMNb30BaHMe Nporpamm 06paboTkn sKCneprMeHTanbHbIX
namepenuii Origin, Excell). Paccuntatb norpewHocTn namepeHunii
5. CocTaBuTb BbIBOAbI MO UTOTraM BbIMONHEHHON paboThl. [poBECTU CpaBHUTENbHbIN aHaNn3 ¢
TEeopeTNYecKMM OaHHbIMU
6. Mo ntoram BbiNoNHeHNs PaboTbl COCTABUTL OTYET MO BbilleyKa3aHHbIM MyHKTaM (MPUBETCTBYyeTCS
HarneyaTtaHHbIli BAPUaHT).
7. OTBETUTb Ha TeopeTnYecKkmne Bonpockl No Teme paboTol.

camocTosi- | B xome camocTosiTenbHo paboTbl HEOOX0AUMO:

TenbHas 1./18y4nTb OCHOBHYIO 1 OOMOMHUTENBHYIO NUTEPATYpPy Mo TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHBIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekoMeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pa3oBaTefibHbIe PECYPCh,
npeseHTaumm no n3yyaemblM pasaenam pusnkun.
4, 06paTVITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
hbmaunyeckune 3akoHbl B npupoae.
5. B cnyyae BonpocoBs Mo M3yvyaeMoMmy matepuany- obpawarbcs K npernoaasatento 3a
pasbsACHEHUsAMN.
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Bup pabor

MeToaouyeckme pekomeHoauum

TecTnposaHue

TecTupoBaHue 1 NucbMeHHas pabota

1. MNepen peleHnem 3afaHuii PeKOMeHOyeTcs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHMKaMm
NN KOHCMEKTY, 3anMcaHHOMY Ha NEKLMOHHBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE (POPMYJIbl 1 3aKOHBI
B JaHHbIX METOAMYECKIMX YKa3aHUsIX, MPUMEPbI PeLIeHNs 3a4a4, PACCMOTPEHHBIX HA NPaKTUYECKMX
3aHSATUSAX.

2. MpucTynas K peweHnio 3afaHnsi, HeobBxo4MMO KpaTKo 3anuncaTb ero ycnosve, 1 (ecnm
HeobxoMMO) cienaTb pUCYHOK. PelueHne cHavana cnefyeT ocylecTBuTb B oblem suae (B
6yKBEHHbIX 0603HA4YEHUSIX), NMONMYYUTb PACHETHYIO (DOPMYY U 3aTEM NPOVN3BECTY YUCTEHHbI PacyeT B
eanHuuax CU. Mocne 3Toro HyXHO CPaBHWUTL NMONMYYEHHbI OTBET C BApuaHTamm oTBeta. Ecnu oteeTh
He coBMmanu, To He06XOAMMO NPOAHANM3NPOBAaTb PeLeHNe 3a8aHusl, YTOYHUTb NPaBUIbHOCTb
BbIBPaHHbIX POPMYN U 3aKOHOB, a 3aTEM UCMPaBUTL OWNGKN.

3. Ob6a3aTenbHO BLINONHEHVE JOMAWHUX NPAKTUYECKMX 3a0aHWi 4N YCNeWwHOro NpoxXoX AeHUs
TECTMPOBAHUS.

KONNOKBUYM

Konnoksuym

1. O3HaKOMWTbCS C NEpPEYHEM BOMPOCOB

2. BHMMaTensHO NpoyYnTaTth U OCMBLICTIUTL PEKOMEHO0BAHHYIO UTEpPATypy, KOHCNEKT nekunit. Belyuntb
BCe om3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. Konnoksuym no consrke NpoxonmT B NMMCbMEHHON DOPME 1 LONMXKEH CoaepXartb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B aHANNTUHECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpeneneHbl kKak MoLynNb, Tak ¥ HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 32KOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bweM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCTEHHBIV pacyeT B eguHuuax CA.

3a4ver

1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB ANs 3aYeTa

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

3. 3ayeT no oraunke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH colepXaTb:

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

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

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

3K3aMeH

1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE PM3MYeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No Pr3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMXEH CoaepXaTb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOW 1 TEKCTOBOW ChOpME); MPU 3TOM
HeobxooMMO [aThb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMWIA OTBET HA BONPOC

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

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHwue aucumnnuHbl "dusuka” npeanonaraeTt UCNoNb30BaHWe CNeayloWwero NporpaMMHOro obecneyeHns v
MHOPOPMALIMOHHO-CMPAaBOYHbBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome
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Adobe Reader XI

YyebHo-meToamMYeckas nutepatypa ons aHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENWMNX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OPraHoB, npenogasareneii BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CMELManMcToB B pasnmyHbix cgpepax busHeca. PoHL 61bAMoTekn cpopMUPOBaH C y4ETOM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yiebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, guccepTauunm, SHUMKIONEeLMN, CIoBapu U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTI, CleunanbHbie Nepuoanyeckme n3gaHns u N3faHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpems 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHblX
rocynapcTBeHHbIX 0bpa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEYHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHoM nntepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX N3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 9BC
NapatenbcTea "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4eBHOM NnTepaTtype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCUManbHOMY KONMYECTBY NPOUIbHBIX HAaNpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayo)

OcBoeHne gucuunnuHbl "®unsmka” npegnonaraeT NCNOMb30BAHNE CNEAYIOWEro MaTepuanbHO-TEXHUYECKOro
obecneyeHus:

MynbTMeouiiHas ayautopusi, BMECTMMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOW3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHnst U nepenadm anekTpoHHbIX
[OKyMeHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyNIbTUMEAUAHOMO NPOEKTOPa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe NHTePakTUBHOM TPUBYHbI
npenonasaTens, BKIoYaoWen Ta4-CKpH MOHUTOP C AMAroHanbio He MeHee 22 [i0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens sSBNseTCs KNoYeBbIM 31IEMEHTOM yrpaBneHns, 06 beANHSIOWUM BCe YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCeli CUCTEMOW, He OTX0As OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obydatollmxcs B yA06HOR 1 [OCTYMHOM
LNst HUX OOpPMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 00y4eHMs, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOpnopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMnbioTepHoe 060opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii cobol paboyee MeCTO Npenoaasatens u He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHBIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kax bl KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOKOYEHbI K
KoprnopaTuBHOW koMnbioTepHon cetn KDY n HaxopaTcs B €AMHOM LOMEHE.

CneunannsmpoBaHHas nabopatopvsi ocHalleHa o6opyaoBaHneM, Heo6XoaNMbIM ANsi NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYEeCcKMX 3aHSATUA 1 CaMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakXe NpakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obyyatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHYI0 paboTy
oby4alolWmnxcs akagemMmyeckon rpynnsl MMbo NoArpynnbl. 3aHATUS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONMPYIOWETO BbINONHEHVE BUOOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyu 6e3onacHocTu.
KayecTBeHHbI 1 KONMYEeCTBEHHbIN cocTaB 060pyA0BaHNS U PACXOAHbIX MaTePManos onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX NPOrpamM.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pas3yin4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- CO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NoNMyyYani MHOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbIM nnaHoM no HanpasneHuo 15.03.06
"MexaTpoHuka 1 poboToTexHuKa" 1 Npodpunio NoaroToBk KoMMbIOTEPHBLIE TEXHONOMMW B MEXATPOHUKE U POBOTOTEXHUKE
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