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Pabouas mporpaMMa AUCHMIIIMHEBI «DHU3MKA» COCTABIEHA B COOTBETCTBHM C TpeboBaHMIMMU
dejIepabHOr0 TOCYAaPCTBEHHOTO 06pa3oBaTebHOTO CTaHAapTa Briciiero obpasoranus (PI'OC BO),
yreepikierHoro Ilpukazom Munncrepersa ofpasosanus u  uHayku Poccuifckodt  Depepaiun
20.10.2015 r. Ne 1165. PabGouas nporpaMma npejHazHadeHa [s IOATIOTOBKH Oakanaepa 110 Halpas-
nernio 35.03.05Canosoacrro, npoduis — [AexoparapHoe caioBoACTBO M JaH WA (Y THBIN Au3aiiH.

Hacrosiuas pabowad nporpamma JUCHMIUIMHBL COCTABNEHA B paMKaX OCHOBHOM mpodeccuo-
HanpHOM oOpaszorarensroi nporpammer (OIIOIT) u yunTeBaeT 0cOOCHHOCTH OOYUEHHS IPH MHKIIO-
3MBHOM 0Opaz0BaHUM JIKI[ ¢ OTPAHHYEHHBIMH BO3MOXHOCTAMHE 340poBba (OB3) 1 HHBATHIOB.

s
Paspaborunk — crapmmii npenojasarens C.C. Benoycosa @’%

PaGouast mporpamMa OHCIHIIMHE 00CYKIeHA Ha 3acelaHuy Kadeaphl arpOTEXHOIOIHH, CeleK-
ITMM ¥ CEMEHOBOZICTBA

« By 023 2017 r. (upotoxon Ne &/7).
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp mo Hampasneruto moarotoBku 35.03.05 CamoBOACTBO TOJDKEH OBITH MOATOTOBJIEH K
CIIEYIOIIUM BHJIaM MPOPECCHOHATBHON JEATEILHOCTH: HAyYHO-UCCIIE0BATEIBCKON, KaK OCHOBHOM,
MTPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, OpraHU3allMOHHO-YITPaBIECHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CIHOCOOCTBYIONINX Naihb-
HEWIEMY Pa3BUTHIO JINYHOCTH.

3agaum AUCHUNIHHBI:

— U3YYHUTb OCHOBHBIEC (pU3MUECKHE SIBICHUS, OBIAJETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
03HAKOMUTHCS C HAYYHOW ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBAHUS, TPHOOPECTH HABhI-
KM MpoBeieHUs] (U3NUYECKOTO KCIIEPUMEHTA;

— Hay4YUTHCS BBIICIATH (PU3NYECKOE COAEpKaHUE B MPOECCHOHATBHBIX 3aa4ax Oyaymien mes-
TEJIBHOCTH;

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. Il.1anupyembie pe3yJibTaThl 00y4YeHHs 0 TUCHUILINHE (T0KAa3aTen
copMHPOBAHHOCTH KOMNETEHIIHI)

[Mnanupyemsie pe- [Tnanupyemble pe3yabTaThl 00y4eHUS MO AUCHUILTHHE
3yJIbTaThl OCBOCHHUS

Omon 3HAHUS YMEHHUS HaBBIKU

(KOMITIETCHIINH )

OIIK-2 OOyuarommiics gomkeH | OOywaromumiicss  goin- | OOydJaromuics JOKeH
CIIOCOOHOCTH TIpUMe- | 3HaTh:OCHOBHBIE (hU3HUe- | )KEeH BJIQ/IETh: HaBbIKaMU
HSTh COOTBETCTBYIO- | CKHE 3aKOHBI, SIBICHUS M | YMETh:UCIOIb30BaTh MPUMEHEHHSI  COOTBET-

i U3HKo- MPOIIECChl, HA KOTOPBIX | OCHOBHBIE (DU3UYECKUE | CTBYIOIIETO bu3uKo-
MaTEMaTHYECKHI af- | OCHOBAHbI MPUHIIMIGI | 3aKOHBI M TOHSATHUS JUISl | MATEMaTHYEeCKOro  afl-
napar, MeTOJibl aHa- | ACUCTBUS OOBEKTOB IMpO- | pelieHusi MpodeccHo- | mapara, METOJ0B aHAJIH-
TU3a U MOJIENHUpoBa- | peccruoHaIbHON nes- | HAMbHBIX ~ 33J]ad = - |32 W MOJEIHMPOBAHUS,
HUSI, TEOPETHYECKOTO | TebHOCTH U KoTopeie | (b1.5.21-Y.1) TEOPETUYECKOTO U DKC-
Y DKCTIEPUMEHTAb- | UCMONB3YIOTCA I  pe- MEePUMEHTAIBLHOTO  HC-
HOTO MCCJIEIOBaHUsl | IIeHUs MNpodeccroHalb- CIIEIOBaHMSI TIPU pelle-
Ipu pemieHny npo- | Heix 3amad - (b1.b.21- HUM  TpodeccroHalb-
dbeccuonanpHbIX 32- | 3.1) veIX 3amad - (b1.b.21-

mau H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.21) ocHoBHO# ipodeccro-
HaTbHON 00pa30BaTeNLHON MPOTrpaMMbl aKaJEMHUYECKOr0 OaKataBpraTa Mo HalPAaBJICHUIO MMOATOTOBKH
35.03.05 CagoBoactBo podwts JlekopaTHBHOE Ca0BOCTBO U JIaHAMA(THBIN JU3aliH.




Pa3nesnl IMCUMIVIMHBI M MEKTUCHUILTHHAPHBIE CBSI3M € 00eceYnBAOIIMMH (TPeIIecTBYI0-
IMMH) U 00ecneYyrnBaeMbIMHU (MOCTeTYOIIMMU) U CHUTITTHHAMEA

HaumenoBanue obecrieyn-
BAIOIIMX (ITPEALLIECTBYIO-

dopmupyembie KOMIETEHIINH

]\/@ IIHX) B 00€CITEeUNnBAEMBIX
v (mocneayrommx) JUCIH- Paznen 1 Pasnen 2 Paznen 3 Pazgen 4 Pasnen 5
TUJTUH, PAKTHK
[IpenmecTByomuye AMCIUILTUHBI B yUeOHOM TUTaHE
MaremaTtuka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
MukpoO6uosiorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
[Tocneayronye TUCIUTIINHBI B y4eOHOM TUTaHe
1 <I)1/131/10J1(3r1/1;1 1 OMOXHMUS OIK-2 OIK-2 OIK-2 OIIK-2 OIIK-2
pacTeHuii
2. | XuMus aHaIMTHYECKast OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
3. | Xumus HeopraHuieckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
4 Xumus puzndeckast u Koi- OITK-2 OITK-2 OITK-2 OIIK-2 OIIK-2
JIOUTHAS
5. | Dxonorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
6. | I'eneruka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
7. | Teopus sBoMIOLIUU OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2

3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM aucHuIInHbL cocTaBisgeT 3 3aueTHbIx eqununll (3ET), 108 akageMuueckux 4acoB (manee

yacoB). JlucuuminHa uzydaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa JMCUMILUIMHBI IO BHAaM YUeOHO padoThl

Bun yaeOHO# paboThI KonuyecTBo 4acoB
KonrakTHasi pabora (Bcero) 16
B Tom umncne:
Jlexmuu (JI) 6
[Ipaktrueckue 3ansatus (113)
JlaGopatopusble 3ansartus (JI3) 10
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 88
KonTtpoJs 4
HTtoro 108
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
Bcero B TOM 4HCIIE .
N KOHTAaKTHas paboTa 5
e Q,
TEMEL HanmenoBanme pasaciia U TEMBI gac. % CPC E
JI JI3 113 )
=
Paznen 1.Mexanuka
1.1 | Beenmenne | 7 ] 65 | | 2 | E X




KunemaTtuka maTepuaabHON TOY-
1.2 | Kx¥ ¥ BpalaTeIbHOTO ABUKEHUS 7 6,5 2 5 X
TelN
13 I[I/IH?.MI/IKa MaTepuaIbHOU TOYKH 5 4.6 5 X
1 TBEPIOTO Tela
1.4 MexaHndeckue KojaeOaHus u BOJI- 9 8.3 ’ ) 5 X
HBI
Paznen 2. MonekynspHas pu3uka U TEPMOAMHAMUKA
71 MouekynapHO-KHHETHYeCKast 7 6.5 ) 5 «
TEOpHs UACATBHOIO raza
2.2 M3omponeccel B razax 5 4,6 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 5 4.6 5 X
Paznen 3. DnexkrpoguHamMuka
3.1 | Dnekrpocraruka 5 4,6 5 X
3.2 IToCTOSIHHBIN JIEKTPUYECKUHN TOK 8 7,4 2 6 X
3.3 MarsuTHoe 1oJie ¥ TOK 6 5,6 6 X
3.4 DJIeKTpOMarHuTHas WHYKITUS 6 5,6 6 X
35 DNEeKTPOMAarHUTHBIE KOJICOAHMSI U 6 5.6 6 «
BOJIHBI
Pasnen 4. OnTuka
4.1 | I'eomeTpuueckasi ONTUKA 8 7,4 2 6 X
4.2 BosnHoBas onrrka 6 5,6 6 X
4.3 KBanToBas ontuka 6 5,6 6 X
Paznen 5. AromHas gusuka
5.1 | AtomHas u sinepHas pusmka 8 7.4 2 6 X
KoHTpoas 4 X X X X X 4
OO61ast TpPyA0eMKOCTh 108 | 100 | 6 10 - 88 4

4. CTpyKTYpa M coepKaHue N CIHIIHHbI
4.1. Conep:xaHue TUCUUTLTHHBI

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs. MaTepUalIbHON TOUYKHU B IpocTpaHcTBe. CUcTeEMa OTcUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PasznmoxkeHue panmyca-BeKTopa MO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemerenus. Cpeausis ckopocTb. MruoBeHHasi ckopocTh. [Ipoexuun
BEKTOpa CKOPOCTH Ha KOOpAMHATHbIE OcU. Pas3nokeHune BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBsA3b C MpoeKIUsMU. [IyTh Kak OnpeaeeH bl HHTErpai OT MOyJIs
BEKTOpPA CKOPOCTH.

PaBHOMepHOE nBMXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE NBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHU IPHU PABHOYCKO-
PEHHOM JBUKEHUHU.

BekTop yckopeHus u ero Mmoayinb. PazinoxxeHue BEKTOpa yCKOPEHHS IO €AMHUYHBIM opTaMm. Llen-
TPOCTPEMHUTEIBHOE U KacaTelbHOe ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BeiBon dop-
MYJI ISl HEHTPOCTPEMUTEIBHOTO U KACATEIBHOIO YCKOPEHHUI.

Kunemaruka nBukeHHs] MaTeEpUaIbHOW TOYKU MO OKPYKHOCTH. YTos noBoporta. CpenHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yriioBas CKOPOCThb. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHUE IO
OKPY>KHOCTH. 3aBUCHUMOCTb YIJIa OT BpeMEHH IpU paBHOMEPHOM ABIKeHHH. [lepuona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE MO OKPYKHOCTH.




3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKEHUU. BekTop yrio-
BOM CKOPOCTH.

JAuHamuka MaTtepuaabHOH TO4YKH. 3akoHbl HbroToHa. BTopoii 3akon Herorona. HauanbHble
ycnoBus. UMmnynsc. MOMEHT uMnyiibca. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCa MaTEpUAIbHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBONMHEHHBIM MHTErpast. KuHeTwdeckas sHEprwus.
CBs3b NpHpaIieHus: KHHETUYECKOI SHEPTHH ¢ pabOTON CHIIBL. MOIIHOCTb.

[Tonnas MexaHuyeckas 3HEprus. 3aKOH U3MEHEHHsI TOJIHOM MEXaHWYECKOW HEPIUH C TEUEHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIUu.

JAnnamuka TBepAOro Tteja. BpanieHue TBep0ro Te1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJbCa TBEPAOro Tena. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE BpalaTeIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLIMH TTPOCThIX Te. Teopema Ll teitnepa. CraTuka. Y CioBUsl paBHOBECUS TBEPAOTO Tea.

Kousebanus. Ilepuognueckue xonebanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
mutyna u ¢asza. JuddepennnanbHoe ypaBHEHHE TapMOHUYECKHX KoJieObanuii. OnpeeieHne aMIuin-
TyJIbl ¥ HaYaJIbHOW (ha3bl KoeOaHWi U3 HAYAIbHBIX YCIOBHH.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMUpOBaHHOW TPYKUHBI.
VYpaBHeHHE IBUKEHHUS MIPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
NPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHeHHsl dHeprur. PU3NUEeCKUid U MATEMATHYECKUM MasTHUKH.
YpaBHEHHE IBUKEHUS.

O6opoTtHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaICHUSI.

CneuuajbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutenbHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBast 1uHUs yacTHIbl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanokc
oym3HenoB. [IpeoGpa3zoBaHust CKOPOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamus Mosekyin. OyHKIus
pacrnpenieieHlsl MOJIEKYJI B TPOCTPAHCTBE U MO ckopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJISi CPETHETO YHCIA yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne MakcBemia — bonbiiMaHa.

TepmoauHaMuKa uaeaJbHOro raza. Moips BemectBa. Yucino ABoraapo. MonsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsst sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uaecalbHOTO raza. Mzoxopuyeckuil mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a Mpu MOCTOSH-
HOM oObeme. Umcno creneHeld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [1O0 crenensm
cB00ObI. M300apuueckuii mporecc. TermioeMKoCcTh UACIBHOTO Ta3a MPH MOCTOSTHHOM JaBJICHUH.
N3otepmuueckuii npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO raza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SIBienuss mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMMHA CBOOOAHOro mpodera Mosiekyibl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3un. Bsi3kocTh ra3oB. 3akoH Heiorona. KosddumumenT Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypbe. KoadduiimeHT TernaonpoBoHOCTH.

PeanbHble razpl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. OGoc-
HOBaHUE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpu4ecTBO 1 MATHETH3M
ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTHUIIBI, IMEIOIINE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIA 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsia HM30JUPOBaHHON
MAaKpOCKOIMYECKON CHUCTEMBI. B3auMoielicTBrEe IByX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
TEHLUAIbHAsl DHEPIUs B3aUMOJCHCTBUE JIBYX TOYEUHBIX 3apsiAoB. JleficTBHE CHUCTEMBI 3apsyKEHHBIX
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gacTull Ha MpoOHBIA 3apsia. 3akoH KylmoHa v MpUHLUI Cymeprno3uuu. HampsokeHHOCTh dIeKTpuYe-
ckoro nouss. 3akoH KynoHa v NpuHOHKI Cyneprno3uuuu A HanpsKeHHOCTH. [loTeHnman anektpuye-
ckoro nojisi. 3akoH Kynona u npuHIun cynepno3unuu s noteHurana. CoOTHOIIEHHUE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJIS M NOTeHIMAIL. [ paiueHT noTeHuana.

Pabora mpu nepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsius BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHIOBbIE JIMHUM W SKBUIIOTEHIUAIbHBIE MO-
BepxHOCTH. [I0TOK BEKTOpa HAMPSIKEHHOCTU 3JEKTpUYecKoro mnoss. [loTok BekTopa Hanps>KEeHHOCTH
nmoJist TouedHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKCHHBIX cephl, mapa u
uminHapa. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

DIEKTPUUECKUI JUMOIb U CO3[]aBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMnoJis. BeiBoa Gopmy:n ass HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
OJIsl.

DJleKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HENOISAPHBIE MOJIEKYJIbI. DJIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.

[Tomstpuzanus auanexktpuka. CBoOoaHBIE M cBsi3aHHBIC 3apsiabl. [lomspuzoBanHocTh. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 37eKTpUYECKOro Toka. JJeK-
TpocTaTuueckass MHAyKUus. MHaynupoBaHHble 3apsiabl. PacnpeneneHue 3apsiioB B U30JMPOBAHHOM
npoBoaHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AneKTpUYecKoe Mojae B M30JMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAs] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOIALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MTPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTh koHnmeHcaropa. [Tnockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 eMKOCTH IJIOCKOT'O KOHJIEHCATOpPa, 3al0JIHEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BeIBoj (GopMymnbl [Uisi SHEpPruu 3apspDKEHHOTO KOHJEHcaTopa. DHeprust
AIEKTPUUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InmoTHocTs sHeprun. CoeIMHEHNs] KOHAEHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOAMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. Cu-
na Toka. BeiBog (opmysbl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEJIEH TOKa.
3aKoH coXpaHeHHs 3apsaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIsl ydacTKa 1enu B qud-
(bepeHanbHON M UHTETpaIbHON (opmax.BriBoa 3akona Oma mis ydactka menu. CoequHEeHus mpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsi BOKPYT co0-
CTBEHHOM OCH.

Croponnaue cwibl. PaboTa CTOPOHHHMX CHJI TIPHU MEPEHOCE HOCHUTENS TOKA. DIICKTPOIBHIKYIIAS
cuia. HanpsokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa J1jisi HEOJJTHOPOJIHOTO yYacTKa IEeMHu.
3akon Oma mis nmoaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyns — JIeH-
1na B auddepeHnnanbHoi U MHTErpanbHol (opmax. MOLTHOCTh TOKA W yAeIbHAass MOLIHOCTh TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

emnb, cocrosimas U3 KOHJIEHCATOpa U MPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B IIEMU U 3a-
psiia Ha KOHAEHcaTope. 3a/1a4a O TOKE YTeUKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOE MoJie B BakyyMe. 3akoH buo-Casapa-Jlamiaca u npuHIMI CyNepIo-
3UIMU. MarHuTHOE NoJIe KPyroBOro Toka. MarHuTHas MHAYKIUSA B LEHTpPE BUTKA. Pacuer mHAyKIMn
MarHUTHOTO MOJIsI KPYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
nJ1a KOHEYHOU IIMHBl. MarHuTHOE MoJie IPsIMOro OTPE3Ka C TOKOM.

[ToTok ¥ UUPKYASAIUSA BEKTOpA MArHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (popme. MaruuTHoe nojie 6ECKOHEYHO AJIUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMoro Toka. Bzaumozaercreue TOkOB. MarHuTHOE MoJie 3apsKEHHOTO LHIIMHJPA,
BpaIlIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbl Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOMN MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJIS.

JeiicTBMe MAarHMTHOIO MOJIA HA 3apsibl M TOKU. MardHutHoe noje. MarauTHas UHAYKUUS.
CunoBeie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. J[BuxkeHue 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBHKeHne BJI0JIb CU-
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JIOBOY JMHMHM. [[BMKEHME 1O OKPYKHOCTH. 3aBUCUMOCTb pajinyca OKPY>KHOCTH OT CKOPOCTH JBHIKeE-
HHS 4acTHUIIbl. J[BHKeHre Mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHM. J[BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MarHUTHOM MoJisix. Dddekr Xomna. OnpenencHue OTHOLMICHUS 3a-
psifa 3JIEKTpOHA K €ro Macce METOJIOM MarHeTpOHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 110Jie. MarHUTHBII MOMEHT.

JIeKTPOMArHUTHAs MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYKIWU. 3akoH dapanest u coot-
BETCTBYIOIIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBIKYIIAsl CUjla B MPOBOJHUKE, JBHXXYIIEMCS B
MarHuTHOM mnose. CaMOMHAYKIUSA. DNEeKTPOABIKYILAS CHJIa CAMOMHAYKIIMHU. HAYKTHUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BpEMEHH. DHEprusi MarHUTHOTO TOJIsI B KaTylike. BuxpeBoe anekTpuueckoe noie B cojeHoue. Mn-
OYKTUBHOCTb COJIEHOWJA. DHEPrUsl MarHUTHOTO IOJIsI B 3aII0OJJHEHHOM BELIECTBOM coJieHouze. 11noT-
HOCTb HEPIrUl MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe KojedaHus. ['apmonnueckue konedanus. KonmeGaTenbHbI KOHTYp, CO-
CTOSAILIUI U3 KOHAEHCATOpa U KaTyIIKU MHIYKTUBHOCTU. BbIBOI ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HAMIPSHKCHHS U 3apsiaa
Ha oOkJagkax KoHaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMarHuTHOe moJie. YpaBHeHUs MakcBeiia B HMHTErpalibHOW M nuddepeHImanbHoMl
dopmax. [InoTHOCTH TOKa cMmemieHus. Bektop YMona — Iloiitunra.

Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJH U KOJIEOaHUNA. AMIUTUTY/Ia CYMMBI IBYX TapMOHHUYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdEepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepennonnas kaptuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha dKpaHe. MHTepdepeHuus
IBYX TUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens v NpuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHMYECKHX KojiebaHui. J{udpakius cBera Ha KpyrioM OTBepcTUH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judpakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi MproOop.

Ioasipm3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBaHHas 1o kpyry. EcTecTBeHHbIN, TOJSIPU30BAHHBIN U YaACTUYHO MOJISPU30BAHHBIN
cBeT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. YTou bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4eH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelCTBUE H3IYy4EHHUS C BEIIECTBOM U €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh NIOBEPXHOCTH M30TPOMHBIM M3IydeHHEM. [II0THOCTh 3HEeprun n3inydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. ®opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBl. UMmybe u 3HEprUs GpotoHa. Dotorddext. BoapTammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemMeHnTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHue. D-
¢dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBneHue myvka cBera.

Paznea S. AtomHas puzuka
BopoBckas Tteopust atoma. Criektp usnydeHus aroma Bojgoponaa. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epruia. Teopus Bomopoaonomoororo nona. Ilocrynarer bo-
pa. CxopocTh U panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHUE CBETA ATOMOM.



OcHoOBBI KBaHTOBO#I MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanusMm. Bosnbel e bpoitns.
®opmymnsl 1e bpoiins. Iudpakmus 31eKTPOHOB M HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuikl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmoOHAPHBIX COCTOSIHUM. CIIEKTp SHEPTH.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIIEKTp SHEPruid AJIEKTpOHA. DHEp-
reruueckue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3alUU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIIMH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGHUrypauuu. llepuoguueckas cuctemMa 3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U ciou. [Ipunanun [aymu. Oneit [lTepna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOU3BOJIBHBIN pac-
1aJ] 4YacTULbL. Y CIIOBUE CaMONPOU3BOJIBHOIO pacnasa. JHEprus cBA3MU. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmysibl, onuchiBaroiel 3aBUCUMOCTh yI€JIbHOW 3HEPTUU CBSI3U OT
MaccoBOro ymucia. PainoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaja. SaepHble peakiuu.

4.2. ConepxaHue JeKI Ui

" Conepxanue JIEKIUI Koin-Bo
n/n p 4acoB
1. | Benenue. KuHeMaTHKa MaTepHaIbHON TOYKH M BPAIIATEILHOI0 IBHKEH NS, 2

[Tpenmet u 3amaun Kypca ¢puszuku. Ou3nka Kak OCHOBAa €CTECTBEHHOHAYYHBIX 3Ha-
HUil. CBsi3b (PU3MKHU C CENBCKOXO3SHCTBEHHBIM IPOHM3BOJICTBOM. Poib ¢usuku B
oxXpaHe okpyxkatomei cpeapl. CTpykTypa Kypca GHu3uKH.

MexaHuueckoe ABM)KEHHE U €ro OTHOCHUTENbHOCTh. IlepeMemenune u myth. Cko-
pocTh, yckopeHue. PaBHOMEpHOE MNpSIMOJIMHEHHOE NBHXKEHUE. PaBHOYCKOpEeHHOE
IPSIMOJIMHENHOE ABM)KEHHE. YTIIOBOE NEPEMEILEHUE, YIVIOBAs CKOPOCTh, YIJIOBOE
ycKkopeHue. PaBHOMepHOE NPSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEIbHOE ABM)KEHUE

2. | Mexanuyeckue KoJe0aHus M BOJIHBbI. ['apMOHHYECKHE KOJICOAHHS U UX TTapamMeT- 2
pbl. CMmeleHrne, CKOpOCTh, YCKOPEHHE MPH TapMOHUYECKOM  KOJIe0aTeIbHOM  JIBH-
kenuu. [lomHash SHeprusi TapMOHWYECKHX KoJieOaHWU. MasTHUKU (NMPY>KUHHBIN,
¢u3nueckuii, MaTeMaTU4YeCKuil). YHpyrue TrapMOHHYECKHE BOJIHBI (YpaBHEHHE
BOJIHBI, (pa3oBasi CKOPOCTh, AJIMHA BOJHBI, BOJIHOBOE YHUCIIO).

3. | AtomHas u sinepHas ¢usuka. Crpoenue aroma. OnwiT Pesepdopna. KBantossie 2
noctynatel bopa. Moaens aroma Bogopona no bopy. Ctpoenue aTomMHOro sijapa.
PanroakTUBHOCTE. 3aKOH paguoaKkTHUBHOIO pacnana. EcTrecTBeHHass U MCKYCCTBEH-
Hasl paJIMOAKTUBHOCTD. S IepHbIC pEaKIIHH.

HTtoro 6
4.3. ConeprxaHue J1a00paTOPHbIX 3aHATHIA
Ne . Kon-Bo
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA
n/m 4acoB
1 BBoanslii nnctpyktax no Th. Omnpenenenue norpemuocTeit usmepenunii. Onpe- )
JieJIeHUe TUIOTHOCTH TeJl IPaBUIIbHOM FreOMETPHUECKON (OpMBI
2 M3ydyeHne rapMOHNYECKHX KOJIEOaHUI ¢ MOMOIIBIO MPYKHHHOTO MasiTHUKA 2
3. Omnpenenenue kodpdurmenTa TMNEHHOTO pacIupeHus TBEPOTO Tea. 2
4 OnpeneneHre S5KBUBAJICHTHOTO COMTPOTHUBIICHUS TIPH TIOCIICIOBATEIIEHOM U TTapaJi- )
JIETTBHOM COEIMHEHMSIX
5 Omnpenenenne GoKyca U ONTHYECKON CHIIBI COOMPAIONICH U pacCeBaIONIEH JIMH3BI 2
HTroro 10
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4.4. Copepxanue NpaKTHYECKUX 3AaHATHH
[IpakTHyeckue 3aHATHS HE IPETYCMOTPEHBI YUCOHBIM TJIAHOM.

4.5. Buabl u coJep:KaHue caMOCTOSITEIbHON padoThl 00y4Yalouuxcst

4.5.1. Buasl caMOCTOSTENHFHON pabOThl 00YJIaArOIITUXCS

Buapl camocTosTensHONH pabOThl 00yUYarOMIUXCs KonnuecTtBO yacoB
BrimmorHeHNE KOHTPOJIBLHON pabOTHI 44
CaMocCTOsITENIbHOE U3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 44

HTroro 88

B cooTBeTcTBUU C yUE€OHBIM IIJIAHOM TPYAOEMKOCTb KOHTPOJIS COCTaBIseT 4 yaca.
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

No Koi-Bo
HaunmenoBanue TeM 1 BOpocoB

n/n JacoB

1. KuneTrnyeckasi Teopusi paBHOBECHOT0 HAeaJbHOro rasza. KoHmenrpanus Mo-

nekyn. OyHKUUS pacnpeie]IeHUs MOJIEKYJ MPOCTPAaHCTBE U MO ckopocTsim. Cpen-
Hue ckopoctu. JlaBnenue raza. [IpubnmkeHHOE BBIpaXKEHHE IJIs CPETHEro yucia
yZapoB MOJEKYyNI O cTeHKY. CBfA3b JaBJIEHUS CO CPEIHUM 3HAUEHUEM KBajpara
CKOpOCTHU MOJIeKyJbl. OCHOBHOE ypaBHEHHE KMHETHUYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

17

2. TepmoaunaMuka uaeanabHoro raza. Moss Benjecta. Yucno ABoraapo. Modsp-
Hasg Macca. YpaBHEHUE COCTOSIHUS UJealbHOro rasza. 3akoH JlambroHa. CpenHsis
SHEpPrus MOJIEKYJbl. BHYTpeHHsisE 3HEprusi ujeanbHOro rasa. M3oxopuueckui
mporecc. TermmoeMKocTh HIeaThbHOTO ra3a MPU MOCTOSITHHOM oObeme. Yucio cre-
neHel cBo0oabpl MosIeKyIbl. PaBHOpacnpenenenue suepruu 110 crenensm cBoOo-
nel. 3o6apuyeckuit mporecc. TennoeMKocTh UIealbHOTO Ta3a MPHU MOCTOSTHHOM
nasieHun. M3orepmuueckuii mporecc. AnnadaTHIecKuid mporecc. DHTPOMUS ne-
AJIbHOT'O ra3a. 9HTpOHI/I$I HACAJILHOTO Ir'a3a 1 BTOPOC HAYAJI0O TCPMOANHAMUKH.

17

3. JuexkTpudeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKA U CPEJIHIOI0 CKOPOCTh HOCHUTEJIEH TOKA. 3aKoH coxpaHeHus 3apsaaa.CoenHeHus
MPOBOAHUKOB. [IMOTHOCTP KOHBEKTUBHOTO TOKAa B 3apsSHKEHHOM LMIMHIpE, Bpa-
IAFOIIEeMCsl BOKPYT coOCTBeHHOU ocu. CTopoHHME CHIIBl. PaboTa CTOPOHHUX CHI 18
Ipy TIEPEHOCE HOCUTENd TOKa. OIEKTpOABIXKyWIas cuia. Hanpsbkenue
Ha HEOJHOPOJHOM yyacTKe Lenu. 3akoH Oma ajs mosiHo# nenu. MomHocTh Toka
U yJenbHasi MOIIHOCTh TOKA.

4. JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKH. MarautHoe nosie. MarautHas
nHaykiua. CuiioBble TUHUM MarHUTHOTO nojisa. Cuna Jlopenua. [[Buxenue 3aps-
JKEHHOU YaCTHULbI B OJHOPOAHOM H IMOCTOAHHOM MArnvMTHOM IIOJIC. I[BI/I)KGHI/IG
BIOJb CWJIOBOW JWHUM. JIBMIKEHHE IO OKPYKHOCTH. 3aBUCHMOCTh pajauyca
OKPY’KHOCTHU OT CKOPOCTU IABUIKCHUSA YACTHILIBI. I[BI/DKGHI/IG 10 BUHTOBOU JIMHHU.

[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsSOKEHHOW  YaCTHIIbI 18
B AJIEKTPUYECKOM U MAarHUTHOM MoJjsix. OmnpenesnieHue OTHOUIEHUs 3apsia 3IIeK-
TpOHA K €ro Macce METOA0M MarHeTpoHa. /[eficTBre MarHUTHOIO MOJIs
Ha IPOBOJHUK ¢ TokoM. Cuna Amnepa. KoHTyp ¢ TokoM B MarHuTHOM noje. Mar-
HHUTHBI MOMEHT.

5. OcHOBBI KBAaHTOBOW MexaHMKH. KopnycKynsipHO-BOJHOBOM ayanu3M. BonHsl ae
Bpoitnsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI- 18

nax. BonnoBast pynkuus u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-
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N5 Kak pemeHue ypaBHeHue lpeawnrepa myis cBoOGomHoi vactuilel. Heompene-
JIEHHOCTU KOOpPAMHATHI U UMITysbca. COOTHOIIEHHE HEONpEeAeeHHOCTEN. YpaB-
Henue lllpenunrepa s craliMOHaApPHBIX COCTOSAHUM. CIIEKTp SHEPrUi.

HToro 88

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAMOCTOATEIbHOM padoThl 00y4arommXxcst

VYuebHo-MeToanueckue pazpadborku umerorcs B Hayunoit  6ubiamoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. ®usuka [DneKTpOHHBIN pecypc] : METOM. yKa3aHUs 110 U3YYEHMIO AUCLMILINHBI U 3aJaHHUE JUIS
KOHTPOJIbBHOW pPabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UactutyTt arposkonorun .— YensiOuHCk:
OxnO-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
n3 cetu MaTepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JlnHamuka. 3aKOHBI COXpPAHEHHSI B MEXAHUKE [DNEKTPOHHBIA pecypc]| : METOA. yKazaHus IJIst
BBITTOJIHEHUS TPAKTHYECKUX U CaMOCTOSATENBHBIX paboT mo ¢usuke / coct. C. c. benoycona ;

IOxHo-Ypansckuit I'AY, Uncturyr arposkonorun .— Muacckoe: HOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmumorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 noKaJIbHON
ceru MAD http://192.168.2.40/Books/ppm060.pdf .— [Hoctynm wu3 ceru WuTepHer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

3. Kunematuka [DneKTpoHHBIN pecypc] : METOJ. yKa3aHUs AJIs NPAKTUUYECKUX U CaMOCTOSITENb-
HbIX padoT mo ¢usuke / coct. C. C. benoycosa ; KOxno-Ypansckuii 'AY, UHCTHTYT arposko-
noruu .— Mmuacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 28 c. : un., Tabn. — C npun. — buo6-
auorp.. c¢. 26 (6 mHa3zB.) .— 0,5 MB .— Jloctym w3 JjokampHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. TIoCTOSIHHBIN JIEKTPUYECKUM TOK [DIEKTPOHHBINA pecypc] : METOA. yKa3aHus AJIsl BHITOJTHEHUS
NPAaKTUYECKHX M CaMOCTOATENbHBIX pabor mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
VYpansckuii ['AY, Uucturyt arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2017 .—
44 c. : un., Tabn. — bubmwmorp.: c. 41 (7 vaszs.) .— 0,5 MB .— JlocTyn U3 JOKaIbHOU cEeTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctym w3 ceru  HWHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnextpocTaTtuka [DIEeKTpOHHBIN pecypc] : METO/. yKa3aHHs AJIs BBIIOJHEHMS PAKTUYECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
CTUTYT arposkosiornn .— Mmuacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 50 c. : wi., Tabn. —
bubmuorp.: c. 47 (5 Ha3B.) .— 0,8 MB .— Jloctyn wu3 nokampHOM cetn MAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

6.D0oH/ OLIEHOYHBIX CPEACTB/IJIA MPOBEAeHHS
NMPOMEKYTOUHOM aTTeCTAlMM 00y4aI0IIUXCS

Jnisi ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywatommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTauuu oOydyaromuxcst mo aucuuruinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennu Nel.
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7. OcHOBHAs M IONOJHHUTEJbHAS YUeOHas1 JInTepaTypa, Heo0XoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas M JOTIOJHUTEIbHAS yaeOHas muTepaTypa umeercs B HayuHoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHOl cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHas1 uTEpaTypa
1. I'paboBckmii, P.1. Kypc dusuku [DnekrponHslit pecypc] : yued. mocodbue — DIEKTpPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2.I'pabosckuit, P.M. CoopHuK 3a1a4 o ¢pusuke [DIEeKTPOHHBIN pecypc] : yued. mocodue — Dek-
TpoH. naH. — Cankrt-Iletepoypr : Jlanp, 2012. — 128 ¢. — Pexum gocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypPa
1.Kanamnnkos, H.I1. ®u3uka. MHTEpHET-TeCTHpOBaHUE 0A30BBIX 3HAHUH [ DIEKTPOHHBIN pe-
cypc] : yae6. mocobue / H.I1. Kanamaukos, H.M. KoxxeBHUKOB. — DeKTpoH. naH. — CaHKT-
[TeTepOypr : Jlans, 2009. — 160 c. — Pexum noctyna: https://e.lanbook.com/book/172
2. Kypb6aues, }0.®. ®usuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpa3uiickuii OTKpBITHIN
uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexkTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773

8. Pecypchl nH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EquHOE 0KHO JocTyma K y4eOHO-MeTOAMYECKUM pa3padoTkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/

3. Yausepcurerckas 6ubamnoreka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubnuoreka «eLibrary»http://elibrary.ru

9. MeToauveckne yKazaHus JJsl 00YyYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToanYeCcKue pa3paboTku uMeroTcs B HaydHoiiOnbmuoTeke M 37aeKTpOHHOW HMH)OP-
MalroHHo-o0pa3zoBaTensHoOl cpene PI'BOY BO OxHo-Ypansckuii [AY:

1. ®usuka [DneKTpOHHBIN pecypc] : METOI. yKa3aHUs 110 U3YYEHMIO AUCLMIINHBI U 3aJaHUE JUIS
KOHTPOJIBHOW pPabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaTIbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UHctutyT arposkonorun .— YensiOuHCk:
OxHO-Ypansckuit 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetn MaTepHer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JluHamuka. 3aKOHBI COXpPaHEHHsI B MEXaHUKe [DIEKTPOHHBIN pecypc] : METOH. yKa3aHus Ui
BBITIOJTHEHUS TIPAKTUYECKUX M CAMOCTOATENIbHBIX paboT no ¢usuke / coct. C. c. benoycona ;

OxHo-Ypanbckuit I'AY, UuctutyT arposkosnorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 na3s.) .— 0,6 MB .— JlocTyn u3 JiokaibHON
cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Joctym wu3 ceru HWHrepHer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

3. Kunemaruka [DneKTpOoHHBIN pecypc] : METOJ. yKa3aHUsS AJIs NPAKTUUYECKUX U CaMOCTOSITENb-
HbIX padoT mo ¢usuke / coct. C. C. benoycosa ; KOxno-Ypansckuii 'AY, UHCTHTYT arposko-
noruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : un., Tabn. — C npun. — buo6-
auorp.. c¢. 26 (6 ma3zB.) .— 0,5 MB .— Jloctym w3 JokampHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .
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4. IlocTOsTHHBIN 3IEKTPUUECKUIN TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHMsI AJIsl BHIIOJHEHUS
MPAKTHYECKUX U CaMOCTOSTENBbHBIX paboT mo ¢us3uke / coct. C. C. benoycosa ; HOxHO-
VYpaneckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxHo-Ypanbsckuit ['AY, 2017 .—
44 c. : wi., Tabn. — bubmumorp.: c. 41 (7 Ha3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJbHON CeTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctymn u3 ceru  HWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnexTpocTaTtuka [DIEeKTpOHHBIN pecypc] : METO/. YKa3aHUs AJIs BBIIOJHEHMS IPAKTUYECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
CTUTYT arposkoyiorun .— Muacckoe: FOxno-Ypansckuit [AY, 2017 .— 50 c. : ui., Tabn. —
bubmuorp.: c. 47 (5 Ha3B.) .— 0,8 MB .— Jloctyn wu3 unokampHOW cetn WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeILHOTO
npoiecca no JMCUMILINHE, BKJIOYasi epevyeHb MPOrPaMMHOI0 odecredeHnst
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texskcnept http://www.cntd.ru.
[IporpammHuoeoOecieueHue:
— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JInniersnonuswiinoroBop Ne 47544514 ot 15.10.2010
— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInnensnonnsiiinorosop Ne 47544515 or 15.10.2010
—  Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIniieH3MOHHBIIA0TOBOP
Ne 47544515 ot 15.10.2010
— AmnrtuBupyc Kaspersky Endpoint Security mis 6uzneca, Jlunensuonnsii morosop Ne 17EO-
161220-114550-750-604 ot 20.12.16
— OmnepanmoHHas CUCTeMa CreuanbHOro HazHaueHus «AstralinuxSpecialEdition» ¢ oducHoi
nporpamMmoii LibreOffice (FOYpI'AY), JIunensuonnsiii qorosop Ne PbT-14/1653-01-BY3 ot
14.03.2018 (beccpounas)

11. MaTepuajbHoO-TeXHUYecKas 6a3a, He0OXoAUMAS /ISl OCYIIeCTBJICHHS
00pa3oBaTeIbLHOIO NMpolecca mo TUCHUIINHE

IlepedyeHb yueOHBIX J1a0OpaTOpUii, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

[Tepedenn yueOHBIX 1ab0paToOpuil, ayTUTOPUA,KOMITBIOTEPHBIX KJIACCOB:

1. YueOnas aynuTopus IJisi MPOBEJACHUS 3aHATHH JIEKIMOHHOTO THIIA, OCHAIIEHHAS MYJIbTHUME
TUHHBIM 000pyA0BaHUEM (KOMITbIOTEpH BUAconpoekTop) 103,202.

2. YuebOHasayIuTOpHs Ui TIPOBEICHUS] MPAKTUYECKUX 3aHATHUHN, 3aHATUH CEMHUHApPCKOTo THUIIA,
BBITIOJTHEHUSI KYPCOBBIX paboT, TPYNIOBBIX U MHIWBUIYaJbHBIX KOHCYJIbTALUN,TEKYILIEr0 KOHTPOJIS U
IIpOMeXyTouHOH arrectanuu 105,107 .

3. JlabopaTtopus puzuxu 107 .

4. ITomerieHus A1 CaMOCTOSITEIBHON paboThl oOyvaromuxcs 103,308 n Masblif YU TANbHBINA 321
OMOIMOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPaATOPHOT0 000PYI0BAHUS
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12. UnnoBannoHHbIe ()OPMBI 00Pa30BaTENbHBIX TEXHOJIOTHIA

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKON PEIIETKH
Monenb 37eKTpoABUTraTess
DneKTpocKon 1abopaTOpHBII
HaGop rpy30B 1o mexaHuke
HaGop nunamomeTpos

Ha6op npyxun

OramBo BO31yILIHOE

[IITaTuB U30IUPYIOMINI

Becsl yueOHbIe ¢ TUpSIMU
BoasT™eTp mabopatopHbIii
Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[TucTtonet OamucTUYeCKUit

Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»

CTOJMK NONBEMHBIH
Crpenku MarHUTHbIE

JlabopartopHsiit Habop «M30mporecch»

Bun 3anatusa
Jlexuun J3 113
®Dopmbl paboTHI
WuTepakTHBHBIC 3aHATHUS - + -
PaGota B ManbIx rpynmnax + - -
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IIPHJIOKEHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTalun
obOydaromuxcs o aucuuinie b1.5.21 ®u3uka

Hamnpasnenue noaroroku 35.03.05 CagoBoacTBo
[Tpoduns JlekopaTuBHOE Ca0BOACTBO U JAHAIIAPTHBIN TU3aiiH
VYpoBeHb BhICIIETO 00pa3oBaHus —0aKaJaBpHaT (aKageMH4ecKHii)

KBanudukanus - 6akaaaBp

dopma 00yueHUs — 3a04HAast

Mmuacckoe
2017
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1. KommnereHuuu ¢ ykazanueMm 3Tana ux (popmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi qucuuruiiae GopMUpYIOTCS Ha IPOABUHYTOM STalle.

KonTtponupyembie KonTponupyemsle pe3ynbTaTsl 00y4eHHs M0 AUCHUILTHHE
pe3yNIbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHHUS HaBBIKU
(KOMITETCHIINH )
OIIK-2 OOyuarommiics gomkeH | OOywarommiicss  gon- | OOydJaromuics JOKeH

CIOCOOHOCTH TIpUMeE-
HSTh COOTBETCTBYIO-
i GU3UKo-
MaTeMaTUUYECKUM arl-
napar, MeToibl aHa-
JU3a U MOJIIIUPOBa-
HUS, TEOPETUUYECKOTO
U DKCIIEPUMEHTATb-
HOTO HCCIIeI0BaHUs
MIPH PEIICHUH TIPO-
(dheccroHaIbHBIX 3a-
Jad

3HaTh:OCHOBHBIC (pu3HUe-
CKHE€ 3aKOHBI, SIBJICHUS U
MPOLIECChl, HAa KOTOPBIX
OCHOBAHBI MPUHITUTIBI
NeNCcTBUSI 0O0BEKTOB MPO-
(heccruoHanbHOM nes-
TEIBHOCTH M  KOTOpBIE
UCTIONIB3YIOTCS I pe-
meHuss npodeccuoHab-
HeIXx 3amau - (b1.B.21-
3.1)

KEH
YMCTb:UCIIOJIL30BATh

OCHOBHBIC (pr3HMUECKUE
3aKOHBI U IIOHATUA AJIA
pemenuss mpodeccro-
HaJIBHBIX 3aaa4dy -

(b1.6.21-V.1)

BJIQ/IETh: HaBbIKaMU
NPUMEHEHHUsI  COOTBET-
CTBYIOIIETO bu3uKo-
MaTEMaTHYeCKOro  ar-
napara, METOJI0OB aHaJH-
32 W MOJEIHUPOBAHUS,
TEOPETUYECKOTO M IKC-
MEePUMEHTAIBLHOTO  HC-
CIIEIOBaHMSI TIPU pelle-
HUM  TpodeccroHalb-
veIX 3amad - (b1.b.21-
H.1)

2. Iloxa3aTeaun, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUEHUS MO JUCIUILTNHE
onenuBanusd | Hepocrtatounsiii | Jlocratounsiii ypo- | CpenHuil ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b1.b.21-3.1 | Ob6yuaromuiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyemoi crere-
(buzmveckue 3a- HbIE (PU3HUECKHIE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS U | 3aKOHBI, SBIICHUS U | JETbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble (pU3NYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHLIMIIBI 1M~ TIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonans- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1eH-
HOM NIESATENbHO- | JEATeIHbHOCTU U KO- MIPUHIIMIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS I0TCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS npo(hecCHOHANBHBIX | EATENbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronab- 3amaq TOPBIE UCTIONB3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PelIeHUs | MpOoQeCcCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1a4
b1.5.21-V.1 | Ob6yuarouuiics He OOyuaronmiics OO6yuaronuiics Ob6yuaronmiics
yYMEEeT UCIO0JIb30- cnabo ymeeT uc- yYMEEeT UCIO0JIb30- YMEEeT UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
¢buznueckue 3a- Hble QU3MYECKHE | 3MYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
KOHBI U TIOHSITHUSI | 3aKOHBI M MIOHATUS | TOHSTHUS JUIS pellie- | TOHSATHUS IJIs pele-
JUTSL peIIeHUS JUTSL pEIIeHUs TIPO- HUS podeccuo- HUS podeccuo-
npodeccuoHab- dbeccroHanbHBIX HAJTBHBIX 3314 C HAJTBHBIX 3314
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HBIX 32714 3agaq HE3HAYNTEIIbHBIMU
3aTPYJHEHUAMU
b1.b.21-H.1 | O0yuaromuiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaACCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOIIIEC-
ro usuko-
MaTeMaTUIECKOTr0
ammapara, MeTo-
JIOB aHAJIN3a U
MOJICTTHPOBAHMUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIIb-
HOT'O HCCIIEI0BA-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ciabo BrajeeT
HaBBIKAMU TIpUMe-
HEHUS COOTBET-
CTByIOIIEro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a U MOJICIIU-
pOBaHUs, TCOPETH-
YEeCKOT0 M KCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33124

HEOOJIBIINMH 3a-
TPYAHCHUSIMH BIIa-
JIeeT HaBBIKaMU
NPUMEHEHHS COOT-
BETCTBYIOIIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CIICJIOBAHHUSI TIPU
pemeHun mpodec-

CBOOOIHO Bia/eeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoMIEero Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT'0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npodgec-
CHOHAJIBHBIX 3a/1a4

CHOHAJIbHBIX 3a1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /11l OLIEHKH 3Ha-
HHU, YMeHUIi U HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapaAKTEePHU3YIOIIUX ITanbl ()OPMUPOBA-

HHs KoMIeTeHIHi B npouecce ocsoenus OINOII

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJISl OIICHKU 3HAHHM, YMEHUN H

HaBBIKOB, XapaKTEPU3YIONINX MPOJBUHYTHIN 3Tan (OPMUPOBAHUS KOMIIETSHIINI B ITPOIIECCE OCBOCHHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1.

®usuka [DIEKTPOHHBIN pecypc] : METOI. YKa3aHUs MO U3YYECHUIO AUCHUIUIMHBI U 3alaHUE IS
KOHTPOJBHONH pPAa0OTHI CTYACHTaM 3a0YHOTO OTEICHHSI arpOHOMHYECKON CrenuanbHOCTU /
coct. C. C. Benoycoga ; lOxno-Ypanbckuii I'AY, UaCcTHTYT arposkonoruu .— YensOuHCK:
OxHo-Ypanbsckuit 'AY, 2017 .— 76 c. : Tabn. — C npui. — bubnuorp.: c. 74 (5 Ha3B.) — 1
MB .— Jloctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu Matepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JlnHamuka. 3aKOHBI COXpPaHEHUsI B MEXaHUKE [DIIEKTPOHHBIN pecypc] : METOI. YKa3aHus IJis
BBITTOJIHEHUS MPAKTHYECKUX U CaMOCTOATENBHBIX paboT mo ¢usuke / coct. C. c. benoycona ;
IOxHo-Ypansckuit I'AY, Unctutyr arposkonorun .— Muacckoe: FOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmumorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 noKaJiIbHON
cetu  UMAD  http://192.168.2.40/Books/ppm060.pdf .— Jdoctym wu3 ceru HWHTrepHer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunematuka [DneKTpOHHBIA pecypc] : METOM. YKa3aHUs IJIA MPAKTUYECKUX U CaMOCTOSTENb-
HBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit [AY, UHCTUTYT arposko-
norun .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : wi., Tabn. — C npun. — buo6-
auorp.: c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctymn wu3 JjokainbHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

IToCTOSIHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs Ui BBIITOJIHEHUS
MPAKTHYECKUX U CaMOCTOSTENbHBIX paboT mo ¢us3uke / coct. C. C. benoycosa ; HOxHO-
VYpaneckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxHo-Ypanbsckuit ['AY, 2017 .—
44 c. : wi., Tabn. — bubmumorp.: c. 41 (7 na3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJbHON ceTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctymn u3 ceru  HWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

DnexTpocTaThKa [DNEeKTpOHHBIN pecypc] : METOA. yKa3aHUs Ul BBIIIOJHEHUS IPAKTUUECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
CTUTYT arposkoiorun .— Muacckoe: FOxno-Ypansckuit [AY, 2017 .— 50 c. : ui., Tabn. —
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bubnmorp.: c. 47 (5 wmaze.) .— 0,8 MB .— Jloctym wu3 nokampHOUW cetu WAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 ceTu HNHuTtepuer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeToauyecKue MaTepuaJibl, ONpe/esiiolue MPoiueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommux 3tan(b1) gopmMupo-
BaHHUS KOMIIETEeHI Ui

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUW, YMEHHI, HAaBBIKOB, XapaKTEPU3YIOMIUX MPOABUHYTHIA dTanm (OPMHPOBAHUS KOMIIETCHIIMH I10
AJUCHUITIINHE <<CDI/IBI/IKa>>, MNPUBCACHBI IPUMCHUTCIIBHO K Ka)KAOMY M3 UCIIOJIB3YCMbIX BUAOB TCKYILCTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMi 00Yy4arOIIUXCSl.

4.1. OueHovHbI€e cCpeaCTBA /1JIs1 MPOBeAeHHUs TEKYIero KOHTPOJIsI YCIIeBAeMOCTH

4.1.1. KontpoasHas pabora

KOHTpO.HI:Haﬂ paGOTaHpOBOI[I/ITCH IJId OOCHKU KadueCTBA CAMOCTOATCIBHOTO OCBOCHUSA CTy,Z[eH-
TOM 00pa3oBaTeNbHONW MPOTPAaMMBI MO OTACIBHBIM T€MaM IUCIHMIUIMHBL. PaboTa oreHuBaeTcs 1o
YCMOTPEHHIO MPETOIaBaTelisl OIEHKOW «3a4TeHO», «HE 3auTeHO». CollepikaHie KOHTPOJIbHON paboThI
1 TpeOOBaHMS K €€ 0POPMIICHUIO NMPUBEICHB B METOJMYECKUX YKa3aHUAX «MareMmaTrhka: MeTOar4e-
CKHe yKa3aHUs K BBITIOJTHEHUIO KOHTPOJILHON paOOThI».

Kpurepun onieHKUKOHTPOJIBHOU pabOThI (TabJI.) TOBOASTCS 10 CBEACHUS CTYJIECHTOB Ha YCTaHO-
BOYHOMH Jiekiun. O1ieHKa 00BSABISETCS CTYACHTY MOCIE MPOBEPKH KOHTPOIBHOM PabOTHI.

[IIxana Kputepuu onennBanus

OrneHKa «3a4T€HO» | - cojiep’kaHue W oopMiIeHUE KOHTPOIBHOW pabOThl COOTBETCTBYET TPeOO-
BaHUIM;

- U3JIOXKCHHE MaTepuasa JJIOTUIHO, TPAMOTHO;

- HAIMYHE MaJIO3HAYUTEIHHBIX OIMMMOOK MM MOTPEIIHOCTh HEPUHIIATHAIb-
HOT'0 XapaKTepa NPUBBIIOJIHECHUH 3aJaHUM.

OreHka «HE 3a4TEHO» | - co/iep)KaHhe U opOopMIIeHHE KOHTPOJIBHON paboThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepHalia He JIOTUYHO, UMEIOTCS TpaMMaTH4YeCcKie OINOKH;

- 3Ha4YMTENbHbIE OLIMOKM NPUHIMINAIBHOTO XapakTepa IPHUBBIIOIHEHUU
3aJJaHuH.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH TpodecCHOHATbHONH 00pa30BaTENIbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL
Copepxanue u ¢popMa oTueTa 1o JabopaTopHbIM paboTaM MPUBOAUTCS B METOJAUYECKUX yKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISTCsL 10 CBeACHUs 00ydJaroIuxcsl B Havaje 3aHsATHil. OT4eT OlEeHUBAeTCs M0 YCMOTPEHHIO Mperno/a-
BaTeNsl OLICHKOM «OTJIIMYHO», «XOPOILO0», «yI0BIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» WU OLICH-
KOM «3auTEHO», «HE 3auTeHO». OIEHKa «3a4TE€HO» CTABUTCS OOydJaroniumcs, ypoBeHb 3YH koTtopsix
COOTBETCTBYET KPUTEPUSM, YCTAHOBJIICHHBIM JJISi TIOJIOKUTENBHBIX OIEHOK («OTIMYHO», «XOPOIIO»,
«yIOBJIETBOPUTENBHO»). OlieHKa 00BsABIsSETCS 00ydaromeMycsl HEMOCPEACTBEHHO MOCJIE CIauM OTYe-
Ta.

Ixana Kpurtepun oueHnBanns
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
Omnenka 5 - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;
(oTIMYHO) - YMEHHE BBICKa3bIBaTh U OOOCHOBAaTh CBOM CYXKICHHUS NMPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
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- YMCHHE ONTUCHIBATh (PU3NUYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBATHb peBy.]IBTaTBI HBMGPGHHﬁ;
- CIIOCOOHOCTH peniaTh 3aJa4H.

OueHka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUU I OmucaHus (Gpusm-
YECKUX 3aKOHOB, SIBJICHMM W IIPOLIECCOB, PEIICHHS KOHKPETHBIX 3a1ad,
IIPOBEJEHUS U OLICHUBAHUS PE3yJIbTaTOB M3MEPEHUN, HO COJAEp)KAaHUE U
¢opMa 0TBETa UMEIOT OTJCJIbHBIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- U3JI0’)KEHHE MaTepuasa HEMoJHO, HEMOCIEI0BaTEIbHO,

- HETOYHOCTHU B OIpe/eICHUH MOHATHM, B MPUMEHEHUHU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUIH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00HapYyKMBAETCs HEAOCTATOYHO TIIyOOKOE MOHMMAaHUE U3Y4EHHOTO Ma-
Tepuana.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBHE HEOOXOJIMUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIMOKH
B ONpEJCIICHUH TIOHSATHA ¥ ONMHUCAaHUH (U3NUECCKUX 3aKOHOB, SIBJICHUU U
MpoHeCcCOB, UCKAXKCH UX CMBICJI, HC PCHICHBI 3aAa4U, HC MMPABUIJIIBHO OILC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MpOrpaMMBbl, JOMYCKAIOTCS
rpyOBIe OIMOKY B U3JIOKCHUH.

Ixana

Kpurepun oneHuBanus

O1leHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BbICKa3bIBaTh U 00OCHOBATH CBOU CYXICHHSI IIPH OTBETE Ha

KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- CMOCOOHOCTh pelIaTh WHXKEHEPHBIE 3a7]add (JOMYyCKaeTCsl HaIndue
MaJIO3HAYUTENbHBIX OIMMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCA WJIM MOTPEIIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHC HGOGXOZ[I/IMBIX TCOPCTUUICCKUX 3HaHHﬁ; AOMYIICHBI
OMMOKH B ONpPENEICHUU TIOHATHH M ONMUCaHUH (PU3MUECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH MX CMBICJI, HC PCHICHBI 3aa4ud, HC
MPAaBUIIHLHO OLEHUBAIOTCS PE3YJIbTAThl H3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMEl, TOIYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBanue MCHONB3YETCS JUIS OICHKH KauecTBa OCBOEHHS CTYIEHTOM 0OOpa30oBaTeNbHOU
[IPOrpaMMBbl 110 TEMaM WJIM pa3jesiaM JUCUUIUIMHBL [1o pe3ynpTaTaM 3auera CTyIEHTY BBICTABIISETCS
OLIEHKA «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHO.

Kputepun onenku oTBeTa cryaeHTta (Tadil.) T0BOASTCS 10 CBEACHUS CTYACHTOB JI0 Hayajia 3ade-
Ta. Pe3ynbrat TecTupoBaHus OOBSBIAETCS CTYJCHTY HEITOCPEICTBEHHO TOCIIE €0 CAAYH.

[Ixana

Kpurepuu onieHnBanus
(% npaBHIIBLHBIX OTBETOB)
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Mlxana Kputepun onennBanus
(% npaBUIIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ormenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OneHka 2 (HeYyIOBIETBOPUTEIHHO) menee S50
MexaHuka

1../IBa Tena MmaccaMumi ¥ m2 COEAMHEHBI HEPACTSKMMOM HUTHIO, IEPEKMHYTOM Yepe3 HEBECOMBIi
OJI0K, YKPEIUIEHHBIN TI0 KParo CToJIa ¢ T1aIKOH MOBEPXHOCTHIO.
T,

Ecmum;>mza T — cuia HaTsSHKEHUE HUTH, TO ypaBHEHUE BTOPOro 3akoHa HeroTOHA 114 Tesla Maccou B
MIPOEKLMY HA HAIIPaBJICHUE ABUKEHUS NUMEET BU/I..

*  mja=m;q-T- npaB.oTBET

*  mia=(mi+m2)q-T

* mja=miq+T
2.JIiuck paBHO3aMEIJICHHO BPAIAETCSl BOKPYT OCU. Y KQKUTE HAMPABJICHUS BEKTOPA YIIIOBOW CKOPOCTH
TOYkH A Ha 000/1€ JHUCKA.

1
3 2
A
3
e 1
e 4
* 2-IIpaB.OTBET
e 3

3. Ecam BeKTOp ar M ay — TaHT€HIIMAIbHAS M HOPMaJIbHasl COCTOSAIINE YCKOPEHUS, TO ISl pABHOMEPHO-
ro IBUKEHHUS IO OKPYKHOCTH CHPABEIIMBBI COOTHOIIEHUS.
[IpaB.oTBeT-3

> a_, =0;a, =0

T
2 a, =0;a, = const
= a, =0;a, = const

) a, —a=<onstta, =0

4..Temo maccoii 2Kr cOpOCHIIN C TIOBEPXHOCTH 3€MJTH BEPTUKAIBHO BBEpX co ckopocThio 20 m\c. Eciu
Ha MMOBCPXHOCTHU 3emiu MNOTCHIMAJIbHAsA SHCPIrus TCJIa paBHA HYJIIO U CUJIaMU COTTPOTUBJICHUAMUA BO3-
yXa MOKHO TpeHeOpeyb, 3HAUCHHE €T0 KHHETUYECKON YHEPTUH TTOCIe MPOXOoXKAeHUs 3\4 pacCTOsTHUS
710 TOYKHA MaKCUMaJIbHOTO MOIbEMa COCTOUT..

22



o 400]Tx

e 200/1x
* 100/Ix-mipaB.oTBET
e 300x

5./IBa Tena maccaMu mi ¥ My COETMHEHBI HEPACTSKUMOUN HUTHIO IEPEKUHYTHIN Yepe3 HEBECOMBIH
010K

AL

m, my
Ecimn m; >mpy, a T- cuna HaTsHKEHUS HUTH, TO YpaBHEHUE BTOPOro 3akoHa HeroTOHA 1115 Tena Maccon
m; B IPOEKIMHU HAa HAPABJICHUE IBUKECHUSI UMEET BUI. ..

*  mpa=T-mog-npaB.oTBET

*  mpa=mog+T

e mpa=mog-T
6./luck paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. YKaKUTE HaIlpaBJIECHUE BEKTOPA yriIOBOTO
YCKOpEHHUs TOUKU A Ha 0007e JHcKa.

1
4 f \.
bj - 4 2

\J

3
* 4-mpaB.OTBET
e 2
e 1
e 3

7. Teno maccoit 2 Kr OpOCHIIN ¢ TOBEPXHOCTH 3eMJIM BEPTUKAIBHO BBEPX CO CKOPOCTHIO 20 M/C.
Ecnu Ha moBepXHOCTH 3eMIIN TOTEHIMAIBHAS SHEPI U TeIa PaBHA HYJIIO U CHJIAMHU COTIPOTHBIIC-
HUS BO3JlyXa MOXKHO IpeHeOpedb, MaKCUMaJIbHOE 3HAUE€HUE €r0 MOTEHIUATbHOM SHEPTHH COCTa-

BUT ....
e 200 Ix
e 100 Ix
* 400 [x-mpaB.OTBET.
e 800 Ix

8.Jluck paBHO3aMeIJIEHHO BpallaeTcsl BOKPYT OCH (CM. PHC.). YKaKUTE HANPaBIEHUE BEKTOPA YIIIO-
BOW CKOPOCTH TOYKU A Ha 000/€ HCKa.
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1
4 f 1
by ol 2

\J

3

* 4-mpaB.OTBET
e 1
e 3
e 2
9.Ecnu a, u d, - TaHTeHIMaJIbHAs! ¥ HOPMAJIbHAS COCTABIISAIONINE YCKOPEHUS, TO COOTHOIICHHS:
a, =a =const, a, =0 cupaBeaIUBbI AJI ...

* pPaBHOMEPHOTO JBMKEHUS MO OKPYKHOCTHU

* MPSMOJIMHEHHOTO PaBHOYCKOPEHHOT'O ABM)KEHHUS-IIPAB.OTBET
* pPaBHOMEPHOTO KPUBOJUHEHHOTO JBUKECHHUS

*  MPSMOJIMHEHHOTO PABHOMEPHOTO JIBUKEHUS

10./IBa Tena MmaccaMu mi ¥ M2 COCIMHEHBI HEPACTSKUMOM HUTHIO, MEPEKUHYTON Yepe3 HEBECOMBIN

OJIOK.
B

m, iy
Ecian mi<mp, aT- cuila HaTsKeHUs HUTH, TO YpaBHEHHE BTOPOro 3akoHa HproToHa 11 Tena maccou
M2B MPOCKIUY HA HAIIPABJICHUE ABM)KCHUS UMEET BUL. ..
*  mpa=mog+T
*  mpa=mpg-T-nmpaB.oTBET
e mpa=T-mog

TepMmoanHamMuka

11.TennoBas mammHa padoTaeT no nukiry Kapuo. Ecnu TemnepaTtypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMYUTH Ha oauHaKkoBYIo BenuuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIHYUTHCS
3. YMEHBIIHUTHCS-IIPAB.OTBET
12.CocTosiHHE UAEANBHOTO ra3a onpeaenseTcs 3HaueHuaMu napametpos:To, po, Vo, Tae
T - TepmoamHaAMHUYECKas TeMIIepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa nepesesiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPTUA . ..
1. yMeHbIIMIACh
2. yBeJIMYUIIACH
3. He U3MEHUJACh - IPaB.OTBET
13.cpennsisi KUHETHYECKasi SHEPTUs MOJIEKYJIbl UACAIbHOTO ra3a npu temreparype T paBHa
e=Y2KT. 3neck T=ny+npp+2nk,IA€ Nn, Nephk, - YUCIO CTENEHEH CBOOOIBI MOCTYMATENBHOTO U KoJsieha-
TENIBHOTO JBMKEHUAN MoieKybl. J{is yraekucioro raza (CO2) cydeToM TOTro, 4To
CO; — nuHeiHasA, 1 UMEIOT MECTO BCE BUJIbI JIBHKEHUS 4nCIO T, paBHO...
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e 3

e 7
*  §8-mpaB.OTBET
e 5

14.CocTosiHre uaeanbHOTO ra3a onpeaensercs 3HaueHuto napamerpos To, po, Vo, rae T- Tepmonnna-
MUYecKas TeMIeparypa, p- 1aBieHue, V — 00beM raza. OnpeneneHue KoJINIeCTBO Ta3a MePEeBeNn U3
cocTosiHus (2po, Vo) B coctosinue (po, 3Vo). [Ipu 3TOM €ro BHYTpEHHSISI SHEPTUA. ..
*  YMEHBIIMJIACh- IPaB.OTBET
* HE U3MEHWIACh
*  yYBEIMYMIIACh
15.TennoBas mammHa padotaeT no nukiny Kapro. Ecnu Temriepatypa HarpeBaTensi yMEHBIIUTH, TO
KII rukona..
O  YBEJIMYUTCSH
O HE U3MEHHUTCH

i
16.CpenHsist KHHETHYECKasl SHEPTUS MOJIEKYJIbI UI€aIbHOIO Ta3a npu Temneparype T paBHa & = EkT .

3necy i =n, + n, +2n,,TA€ N, ¥ n, ¥ N, - YACIO cTerneHel cBOOOIbI MOCTYNATEIBLHOTO, Bpallia-

TCIIBHOI'O U Kone6aTeanoro JOBUXKCHUA MOJICKy.HBI. HpI/I yCHOBI/II/I, YTO UMCKOT MECTO BCE€ BUbI ABU-
XeHul, 11t Bonoposaa (Ho) uuco i pasHo. ..

e 8
e 7-11paB.OTBET
e 5
e 2

17.Ecnun AU- u3meHeHre BHYTpEHHEN YHEPTUU UeaIbHOTO ra3a, A- pabora ra3a, Q- KOJIM4ecTBO Tel-
JIOTHI coo0IaemMoe rasy, To Ui H30XOPHOTO OXJIAKICHUS Ta3a CIIPaBeIJIUBbI COOTHOIICHHUS. . .

*  Q<0; A=0;AU<0-mpaB.oTBET

*  Q<0; A<0;AU<O

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0
18.TemmoBas mammHa padoraer no nukiy Kapro. Eciu temnieparypy HarpeBaTelnss yMEHBIIUTh, TO
KIIJI oukna ...

* HE U3MEHUTHCS

*  YBEJIMYUTHCA

*  YMEHBUIUTCS- IPAB.OTBET
19.Ecnu AU- u3MeHeHre BHYTPEHHEH HEpruy neaabHoro rasza, A- pabora rasa, Q- KOJIMYECTBO Tell-
JI0THI cooOlaemMoe rasy, To Ui aauadaTHOro CKaTHs Ta3a CHpaBeIIMBbI COOTHOIICHUS. . .

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0

*  Q=0; A<0;AU>0- mpaB.oTBeT.

* (Q>0; A>0;AU=0
20.Ecnmu AV- nu3meHeHnre BHYTpeHHEN YHEPTUU UAeaIbHOTO ra3a, A —pabora rasza, Q- KoJIm4ecTBo
TEIUIOTHI, COO0IIaeMoe ra3y, TO IJs H300apHOT0 OXJIAXKIEHHUS Ta3a CPaBEAJIMBEI COOTHOIICHHSI. . ..

e Q<0;A=0;AV<0

* Q=0;A>0;AV<0

*  Q<0;A<0;AV<0-mpaB.oTBET

e Q<0;A;A<0;AV=0

Kose0anus 1 BOIHBI.

21.YpaBHeHue IMII0OCKONM CUHYCOUIAIbHOM BOJIHBI , PACIIPOCTPAHSIOIIUICS BIOIb OCU
OX, umeer Buné =0,01sin(10°s —2x) . [leprox (B MC) paBeH. ..
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1)2
2)1
3)6.28-mpaB.oTBET
22. 1J1d IONEPEYHOM BOJIHBI CIIPABEAIIMBO YTBEPKICHHUE . .. .uveeneeenneennnennneannenn

1. 9acTuIlbl Cpebl KOJICOMIOTCS B HAITPABICHUN PACTIPOCTPAHCHHUS BOJHBI

2. YacCTHIIbI CPEIbI KOJICOTIOTCS B HAMIPABJICHUSX, IEPIICHAUKYIISIPHO HATIPABICHUIO

pacnpoCTpaHEHHS BOJIHBL.- ITPAB.OTBET

3. Bo3HUKHOBEHME BOJIHBI CBSI3aHO C AepOopMaliieil CxKaTHUS -paCTKEHUS

23.YpaBHeHUs ABUKEHUS IPYKUHHOTO MAasTHUKA
dx b odx Kk _F

— x="coswt
at moodt m i

aon masTqa mrachihenaarmramo e i o

SBnsercst nuddepeHaTbHBIM YPAaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHU - IPaB.OTBET
*  cBOOOJHBIX 3aTYXAIOLINX KOJICOaHUU
*  cBOOOJHBIX HE3ATYXAIOMINX KOJIeOaHMI
24.YpaBHEHHE IIIOCKOH CHHYCOMAAIBHOM BOJIHBI, PAaCIPOCTPAHSIONICHCs B1ob ock OX co ckopo-

_ - 3, _
cthio 500 M\c, umeeT By = — OHAO1 Slﬂlll o~z = :I - BorHOBOE umCIO K (B M™') paBHO..

5
* 2 mpaB.OTBET
* 05

e 19. Jlna nonepe4yHON BOJIHBI CIIPABEIIMBO YTBEPKICHUE. . .

* BO3HUKHOBEHHE BOJHBI CBS3aHO C JlehopMaliiel CkaThs — pacTsHKEHUS

*  Yactuusl cpeasl KONEOIIOTCS B HAPABICHUH PACIPOCTPAHEHUS BOJHBI

e Yactuusl cpepl KONEOIIOTCS B HAPABICHUX, EPIIEHANKYISIPHBIX HAPABICHHUIO PACCTOSHUS

BOJIHBIL.-[TPaB.OTBET

25.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKOE KOJIeOaHHe ¢ aMIUTUTYA0i A=4CM M 4aCTOTOU
v=2I"n1. Ecniu cMenieHre Touku B MOMEHT BPEMEHH, IIPUHATHIN 3a Ha4aJIbHBIM, paBHO CBOEMY Hadallb-
HOMY 3HAYEHHIO, TO TOYKA KOJICOJIETCS B COOTBETCTBHUH C ypaBHeHueM (B CH)...

e x=0,04 cos4nt-npas.omeem

e x=0,04 cosnt

e x=0,04 sinxt

e x=0,04sin 4rt
26.YpaBHEHHUE MJIOCKON CHHYCOUATBHOM BOJIHBI, PACIIPOCTPAHSIONICHCS B0 OcH OX, UMEET BU

£ =0,01sin10°(¢ —5—?)0). JnvuHa BOJIHBI (B M) PaBeH ....

e 3,14 npaB.oTBET
e 2
* 1000
277.YpaBHEHHE NBUKEHUS PYKUHHOTO MasiTHUKA

aBisieTcsa AU QepeHINaIbHBIM YPaBHEHHEM. . .

*  cBOOOJIHO 3aTyXarOMIUX KOJIeOaHUI

* cBOOOJHBIX HE3aTyXAIOUIMX KOJECOaHUI! - TpaB.OTBET

*  BBIHY)XJEHHBIX KOJIeOaHUN
28.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKHUE KOJICOaHUs C aMITUTYI0H A =4 CM 1 4aCTOTOU
v =2 I'u. Ecnu cMmelienne TOYKd B MOMEHT BPEMEHHU, TPUHATOMN 32 Ha4aJIbHbIHA, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJIEOJIEeTCS B COOTBETCTBHH ¢ ypaBHeHUeM (B CU) ...
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e x=0.04 cos nt
* x=0.04 cos 4 nt-npas.omeem
e x=0.04sin 4zt
e x=0,04sin xt
29.JIns cepruyecKoil BOJTHBI CIIPABEITIMBO YTBEPKICHHUE .. ..
* AMmIuTyaa BOJHBI 0OpaTHO MPOMOPLHOHANBHA PACCTOSHUIO 0 UCTOYHHMKA KoyiebaHuil (B He-
MOTJIONIAIONIEH cpe/ie) —MPaB.OTBET
*  BoJiHOBBIE MOBEPXHOCTH UMEIOT BUJI MAPAJIIEIBHBIX APYT APYTY INIOCKOCTEN
o AMHHI/ITyI[a BOJIHBI HC 3aBUCHUT OT PACCTOAHUA 10 UCTOYHUKA KOH€6aHHﬁ (HpI/I YCJIOBUH, YTO
MOTJIOIIEHUEM CPEIbl MOXKHO IIpeHeOpeyb)
30.YpaBHEHHE NBUKEHUS TIPYKUHHOTO MassTHUKA

—Dcosmit
at modt m om
sBisieTcs TuddepeHInaIbHbBIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUA
* CBOOOJHBIX HE3aTyXaOIIHNX KOJeOaHUI
*  BBIHY)XJICHHBIX KOJI€OaHUH - TPaB.OTBET
31.YpaBHeHHE MIOCKON CHHYCOUIATBLHON BOJIHBI, paCIIPOCTpaHstoNieiics Baojb ocu OX, uMeeT BU

éf :

=0,01 sin(10°t-2x). J;iuHa BONHBI ( B M) paBHa......

e 05
* 3,14-npaB.oTBET
e 2

32.MarepuanbpHasi TOUKa COBEpIIIAET TAPMOHUYECKUE KOJICOAHUsI C aMILIUTY 10 A=4CM U 4acTOTOI
v=2 I'i. Ecniu cMerienre Touku B MOMEHT BPEMEHH, IIPUHSATHIN 3a Ha4aJIbHBIM, paBHO HYJIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHHeM (B CU).....

e x=0,04 cos 4mt

e x=0,04 cos mt

e x=0,04 sin «tt

* x=0,04 sin 4 nt- npaB.oTBET

DJEeKTpOoCcTaTUKA

33.B 351eKTpru4eCcKOM 110JI€ IUIOCKOT0 KOHAEHCAaTOpa eEpEMEIIAETCs 3aps — q B HallpaBJIEHUH, yKa-
+ -
B

~.

3aHHOM CTPEJIKOM.
Torna pabota cun mosst Ha yuactke AB...

1. orpumarenbHas-MpaB.OTBET

2. TOJIOKUTEJIbHAS

3. paBHa HYJIO
34.B AJIEKTPUUYECKOM I10JI€ INIOCKO KOHAEHCATOpa NepeEMEIAeTcs 3apsia +(, B HallpaB-

JIEHUU YKa3aHHOM CTPEJIKOM
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.

Torna pabota cun monst Ha yuactke AB...
1. oTrpuuarenbHas
2. TOJOXUTEIbHAS-TIPAB.OTBET
3. paBHa HYJIIO
35.07eKTpUUECKOE T10JI€ CO3JaH0 OJIMHAKOBBIMHU I10 BEJINYMHE TOYEUHBIMHU 3apsAaMHu (1 2.

Tamia —_aa —1n nnssATATIIN

Ecnnqi=-q, q2=+q,a pacCTossHHE MEXy 3apsiaMu U OT 3apsAA0B 10 Touku C paBHO a ,TO BEKTOP
HaNpsHKEHHOCTHU 1oJ1sl B Touke C OpUEHTUPOBAH B HAlPaBJICHUM. ..

. 4
. 3
)

* 1 npaB.oTBeT.
36.B aniekTpuuecKoM 1oJie INIOCKOT0 KOHIEHCAaTopa MepeMEIaeTcsl 3apsi — q B HallpaBJIEHUE, YKa-
3aHHOT'O CTPEJIKOM.
+ -
B

\A

Torna padota cuit monst Ha ydacTke AB..
* paBHA HYJIO
*  OTpHIIaTeIbHA —IPAB.OTBET
*  MOJIOKUTEIbHA
37.2nmekTpruecKoe ToJe CO3/1aH0 OJIMHAKOBBIMU I10 BEJTMYMHE TOUCYHBIMH 3apsiIaMu (1 H(2

=
o, b 1 TC
== a B a - =
N
Ecnu q1 = -q, q2 = +(, a pACCTOSIHUE MEK/IY 3apsAIaMH M OT 2 10 Touku C paBHO a, TO BEKTOP Hamps-
JKEHHOCTH 10JIs1 B Touke C OPHEHTUPOBAH B HAIPABICHUH ..

e 1
* 3 —mOpaB.OTBET
e 4
e 2

38.051eKTpUUECKOE 110JI€ CO3JaH0 OJMHAKOBBIMU 10 BEJINYMHE TOYEUHBIMHU 3apsaMu (1 U Q2.
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4 4y

Ecnm qi= q2= -q a paccTosiHME MeX 1y 3apsaMu U OT 3apsioB 10 TOUkH C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTH 110J1s B TOuKe C OpUEHTUPOBAH B HAPABJICHUH. ..

e 2
e 3
* 4 1paB.OTBET
e 1

39.B aneKkTpuyecKoM oJIe MIIOCKOTO KOHJEHCATOpa epeEMEIIAeTCs 3apsa — B HAIIPaBJICHUH, yKa-
3aHHOM CTPEJIKOM.

.'_ -

Torna pa6ota cwt mosst Ha ydacTke AB...

* paBHa HYIIO

*  MOJOXUTEJIbHA

*  OTpHIaTEIbHA —PAB.OTBET
40./lana cucTeMa TOUYECUYHBIX 3aps/I0B B BAKYYME M 3aMKHYTBIE IOBEPXHOCTH S1, S2 nS3. [IoTOK BEKTO-
pa HaAPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO T0JI OTJIUYEH OT HYJIS Yepes ...
3amanue Ne
B snexTpuueckom mose miockoro KOHJAEHcaTopa MepeMenaeTcs 3apsii —q B HalpaBJIeHUH, YKa3aHHOM
CTPEJKON

+ -
B

\\A

Torna pabota cun nosns Ha yyactke AB ...

* paBHa HYJIIO

* OTpHLATEIbHA

*  TOJOXUTEIIbHA-IIPAB.OTBET
41.Jlana cuctemMa TOYEUHBIX 3aps10B B BAKYYME U 3aMKHYTBIE IOBEPXHOCTH S1, S2 US3. IloTok BekTO-
pa HANPSHKCHHOCTH 3JIEKTPOCTATUYECKOIO MOJI OTJIMYEH OT HYJIA 4epes ...
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* TOBEPXHOCTH S2 U S3
*  MOBEPXHOCTbH S2
* MOBEPXHOCTH S3
* MOBEPXHOCTH Si, Sz US3
42.91eKTpUUeCcKOe MOJIE CO3JaHO OAMHAKOBBIMU 10 BEIMUNHE TOUEUHBIMU 3apsiiaMu q1 U qp.

4 Oy

Ecnu q1= q2= -q a paccTossHHE MEXY 3apsiaMu U OT 3apsA0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTHU 1011 B Touke C OPUEHTUPOBAH B HAPABJIECHUM. ..

- 3
e 1
e 2
* 4- mpaB.OoTBET
43. DAeKTpUUECKOE TOJI€ CO3JJaHO OJIMHAKOBBIMU IO BEJIMYMHE TOUYCUHBIMU 3apsaamu ql u q2.

a0 A

Ecnu ql=q2 = +q , a paccTosiHre MEXAY 3apsSaaMH U OT 3apsa0B 10 Touku C paBHO a , BEKTOP HaIpsi-
’KEHHOCTH I10J1s1 B TOuke C OPHUCHTHUPOBAH B HAIIPABJICHUM. . ...
BapuaHTbl 0TBETOB:

. 3
. 4
e 1

* 2-IIpaB.OTBET
44.B 37eKTpUYECKOM T0JI€ TIIIOCKOT0 KOHJIEHCATOpa MepEMEIIAeTCs 3apsii-(, B HAIPaBJICHUH yKa3aH-
HOM CTPEJIKOH.
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Torna pabota cun nmosns Ha yyactke AB......

*  TIOJIOXKUTEJIbHAS

*  paBHa HYJIO- IIPaB.OTBET

* OTpHULATEIbHA
45.ToueuHblil 3apsa +q HAXOOUTCA B IIEHTpe cheprudeckoit moBepxHocTH. Eciu 100aBUTh —q BHYTPb
cepsl, TO IOTOK BEKTOPA HANPS>KEHHOCTH 3JIEKTPOCTaTHUECKOro Mo BekTopa E uepes moBepxHOCTH
cepsr .....

*  YBEIMYUTCSA

*  YMEHBUIUTCS

* HE U3MCHUTCSH

Marbaertusm

46. Marnutroe noze CO3/1aHO IBYMS NIapaJUICIbHBIMH JUIMHHBIMH IPOBOJHUKAMH C TOYKaMu [1n
I>,pacnionoxkeHHBIMU EPIIEHAUKYIIPHO III0CKOCTH uepTeka. Eciu > =211, To BekTop Bunaykuuu pe-
3YJNBTHPYIOIIETO MOJIA B TOYKE A HAIPAaBJIEH. ..

L

A
) O
I

* Bsepx-mpasB.oTBeT

e Buus
* Bmpaso
e Bieso

47.Ha pucyHke yka3zaHbl TPA€KTOPUH 3apSKEHHBIX YaCTHUL, UMEIOIIUX OJUHAKOBYIO CKOPOCTb U BJle-
TAIOIIMX B OAHOPOJHOE MarHUTHOE 10JI€, IEPIEHIUKYIIIPHOE IIIOCKOCTU YepTexka.

2 -

B

1 {:T 3 4
[Ipu 3TOM 117151 acTUIIb 3...
1. g<0
2. q>0-mpaB.OTBET
3. g=0

48.MarauuTHoe 1oJje AByMs MapajijieIbHbIMUA IJIMHHBIMU TPOBOAHUKAMU ¢ TOukoM I; u I | pacnonoxe-
HO NEPIEeHAUKYISAPHO MIocKocTU yeptexka. Ecnu 11 =21 , To BexkTop B nHAYKIINU pe3yIbTUPYIOLIETO
IIOJIsI B TOYKE A HAIpaBIICHbI

A
O R—F
I Iz
° BHpaBO
hd BJICBO
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*  BBEpX
* BHU3
49.Ha pucyHke yKazaHbl TPACKTOPUU 3apsKEHHBIX YaCTHUIl, UMEIOIIUX OJMHAKOBYIO CKOPOCTb M BJIE-
TaIOUIMX B OAHOPOAHOE MarHUTHOE MOJIe, IEPIEHAUKYIIIPHO MIOCKOCTU yepTexka. [Ipu aTom juist ua-
CTHIIBI 3..
2 @E

-

p

1 =+ 3
° q>()
° q <0
. q =0

50.MarsuTHO€ MoJjie CO3AaH0 ABYMsI NapaJUIeIbHBIMU JJIMHHBIMU MTPOBOTHUKAMU ¢ Tokamu 11 u I,

PacmnoI0KEHHBIMU NEPIEHIUKYISPHO MI0ckocTu yepTexa. Ecnu [1=21, To BekTOop B MHIyKIuu pe-
3YJNBTHPYIOILETO MOJIA B TOYKE A HAIPAaBJIEH. ..

a a
I I
*  BIEBO
*  BBEpX
*  BIPaBO
* BHUB

DJEKTpOMarHuTHAsE MHTYKIIUA.
51.Ha pucyHke npeacTaBieHa 3aBUCUMOCTh MArHUTHOT'O ITOTOKA, IPOHU3BIBAOILIETO
HEKOTOPbIN 3aMKHYTBIN KOHTYp , OT BpeMeH!. DJ{C UHAYKIIMHU B KOHTYPE MOJIOKHUTEIb-

Ha 1 110 BEJIMYMHC MUHUMAJIbHA Ha HHTCPBAJIC. ..

D, Bo
1

4--

Rl e e

A B
Rl ! »l
1)C-npaB.oTBeT

2)E

3)B

4)D

5)A

52.Ha pucyHke npencTaBiieHa 3aBUCUMOCTh MAarHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBIN KOHTYp, 0T BpeMeHH. DJIC HHAYKIUHA B KOHTYPE MOJIOKUTEJIbHA U TT0 BETMYNHE MUHUMAJTb-
Ha Ha UHTEpBAJE. ..

. L o
i

[ TS S ——
@]
-
8-
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5
=
(S K

mgo ™

* A-mpaB.oTBET
e C

Onrtuka

53. Ha pUCYHKE IIpe/icTaBIeHbI IpadMKH 3aBUCUMOCTH CIEKTPATBbHOM MJIOTHOCTH SHEPTreTHUECKON

CBETHMOCTHU a0COJIIOTHO YEPHOT'O TeJa OT YacTOTHI PH pa3IMYHbIX Temreparypax. Hanmensrei
I 1
A

TEeMIIEpaType COOTBETCTBYET rpaduk. ..

1. 2
2. 1- mpaB.oTBET
3. 3

54. Panyra Ha HeOe 00bBsICHSIETCS. .
JUCTIEpCUEii CBeTa-IIpaB.OTBET
' mudpakmueit cera
uHTepepeHIel cBeTa
' moJigpu3alueit cBera

o h
55.e bpoiinb 0600111 COOTHOLIEHUS p = e dboToHa Ha JTH00BIE BOJTHOBBIE MPO-

L[ECChI, CBA3aHHBIE C YaCTUIIAMHU, UMITYJILC KOTOPBIX paBeH p. Tornaa eciu ajiMHa BOJIHbI
Jle bpoiins yacTuil oAMHAKOBa, TO HAMOOJBIIIEH CKOPOCThIO 00J1a1at0T. . .
1)3J1eKTpOHBI-TIPAB.OTBET
2)IPOTOHBI
3) a -gacTHIlBI
4)HEeUTPOHBI
56.57-u3mydeHue npencTaBiseT coOOM MOTOK. . .
*  TIPOTOHOB
o KBAHTOB 3JICKTPOMAarduTHOT'O U3JIYUCHUA, UCITYCKACMbIX aTOMHBIMH AApaMHU ITPU IMEPEXOAC U3
B036y)K,Z[eHHOI‘O COCTOAHHA B OCHOBHOC
° QJICKTPOHOB — IMPAaB.OTBCT.
° AAC€P aTOMOB I'ClIiuAd
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57.Ha pucyHke nmpeacTaBiieHbl 2 BOJIbTaMIIEPHBIC XapaKTEPUCTUKU BaKyyMHOTo ¢orosnaemenTa. Eciu
E — ocBemmeHHOCTH (hOTOKATO/1A, @ V— YAaCTOTA MAJAIONIETO Ha HETO CBETa, TO CHPABEUINBO CIEAYIO-
1Iee YTBEPKACHHUE. . ..

Ia 1

Y

U

. Vi<v' Ei=E»
. Viov' EizE»
. Vi=v2’ Ei>Ex —IIpaB.OTBET
e Vi=v2' Ei<Ez

CocraB aTtoma. fnepHas dusuka.
58.HewnsBecTHbIi paI[I/IOXI/IMI/I‘IeCKI/II/I 3JIEMEHT CaMOIPOU3BOJIBHO PACIIAIACTCs IO CXEME

Aa wamLEmsrE aprrs s rRrretases ans

X—>Betpote +u,

SAnpo 3TOro 2IeMEHTa CONEPIKHUT. . .
1. 4 nmpoToHa U 5 HEUTPOHOB- IIpaB. OTBET
2. 4 mpotoHa 1 4 HEUTpOHA
3. 5 IpOTOHOB U 5 HEHTPOHOB
4. 5 npoTOHOB M 4 HEUTPOHA
59.Heu3BecTHBIN paiiOaKTUBHBIN XUMUYECKHUI 3JIEMEHT CAaMOIIPOU3BOJIBHO PaclagacTcs M0 CXEME:

X - BC+n+c" +v.0po 3T0T0 311EMEHTa COIEPIHKHUT. . ..

* 6 MPOTOHOB U 8 HEUTPOHOB
* 7 IpOTOHOB M 8 HEUTPOHA
* 6 1poTOHA U 7 HEUTPOHA
* 7 pOTOHA U 7 HEUTPOHOB
60.HeunssecTHbIi paI[I/IoaKTI/IBHBII/I XUMHUYECKHH 3JIEMEHT CaMOIIPOU3BOJILHO PACaIaeTcsl IO CXeMe:

m— m g m e

1z
X=5CHnte” +¥,. qrp0 91010 21EMEHTA COTEPHKHT ...

* 6 MPOTOHOB 7 HEHTPOHOB

* 7 IpOTOHOB U 7 HEUTPOHOB — MPAB.OTBET.
* 6 MPOTOHOB U 8 HEUTPOHOB

* 7 IpPOTOHOB U 8 HEUTPOHOB

4.1.4 nTepaKkTUBHbIE 3aHATUSA

Hcnosib30BaHHe MHTEPAKTHUBHBIX 3aHATHII AKTHBU3HPYeT MpoLecC NMpenoJaBaHus, IO-
BbIIIAET MHTEPEC CTYJEHTOB K M3y4aeMoii Jucuunanie u 3¢pPeKTUBHOCTh Y4eOHOr0 mpoiecca,
MO3BOJIsSIeT NOCTHYb 00JIb1Ieli TITyOMHbI IOHUMAHUS Y4e0HOI0 MaTepHuaJia.

WuTepakTuBHBIE (OPMBI MIPOBEACHUS 3aHATUN NMPU U3YUEHUH AUCUUILIUHBI «DHU3UKa» MpUMe-
HSIOTCS KaK Ha JIEKIHUAX, TaK U 1a00paTOPHBIX 3aHATHUSX.

Ha nexmusx B OoJblIel CTENEHU HCHOJB3YIOTCS TaKH€ BHUABIMHTEPAKTUBHBIX 3aHATHH, Kak
nekuus- 6ecena

Jleknusi-0ecena, win «Iuajor ¢ ayJauTOpHEH», SBISICTCS HauOoJiee PAcIpOCTPAHCHHOW U
CPaBHHUTEIBHO MPOCTON (POPMOI aKTUBHOTO BOBJICYCHHS CTYJECHTOB B Y4eOHBIH mporiecc. JTa JeKIus
MpeArnoiaracT HEMOCPEACTBEHHBIM KOHTAKT MpernojaBaTesss ¢ ayauropuei. K ydactuio B jeKnum-
Oeceqe MOXKHO MPUBJICUb PA3TUYHBIMU MMPHUEMAaMH, TaK, HAIPUMEpP, aKTUBU3AIHSI CTYJCHTOB BOIPOCA-
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MU B Hayaje JISKIUU U TI0 €€ XOAY, BOIPOCHl MOTYT, OBITh MH(POPMALIMOHHOTO M MPOOIEMHOT0 Xapak-
Tepa, JUIsl BBISICHEHUSI MHEHUH U YPOBHS OCBEIOMJICHHOCTH IO paccMaTpHUBAEMOM TeMe, CTENEHU HX
TOTOBHOCTH K BOCHPHSTHIO IMOCIEAYIOLIEro Marepuaia. Bompochkl aapecyroTcsi Bcel ayJUuTOpPHUH.
Caymarenn orBevaroT ¢ MecT. Eciin mpernoiaBaTesib 3aMe4aeT, YTo KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B XoJ1e O6ece/ibl, TO BOIIPOC MOXKHO a/IpecOBaTh JIUYHO TOMY CIIYIIATEINI0, WA CIPOCUTH €r0 MHEHUE
o oOcyxxaaemoi mpodaeme. Jljis 5KOHOMUU BpEMEHHU BOIIPOCHI peKOMEHyeTcsi (OopMyIupoBaTh TakK,
4TOOBI Ha HUX MOXHO OBLIO JaBaTh OJJHO3HAYHBIC OTBETHI.

4.1.5. Pabora B MaJbIX Ipymnmax

PaboTa B ManbIxX rpymnmnax MmpegocTaBiseT BCEM YYaCTHHKAM BO3MOXHOCTb JI€HICTBOBaTbh, IPaK-
TUKOBAaTh HABBIKU COTPYIHMYECTBA, MEKIMYHOCTHOTO OOIIEHHs (B YaCTHOCTH, BIaJICHUE NpUEMaMH
aKTHUBHOI'O CJIyILAHMsI, BEIPAOOTKU OOIIEro pelleHus, pa3pelieHusl BOSHUKAOIMUX pa3sHoriaacuii). Pa-
00Ty B Ipymnmax cjienyeT HCIOJIb30BaTh, KOTIa HEOOXOJUMO PELIUTh MpoOIeMy, ¢ KOTOPOil TsDKENIo
CIPaBUTHCSI MHIUBUYAJIBHO, KOTJa UMEETCsl MHPOpPMaLUs, OIBIT, PECYpChl Ul B3aUMHOTO OOMEHa,
KOTJla OJHUM M3 OKUJAeMbIX Y4eOHBIX PE3yJIbTaTOB SBISETCS NMPUOOPETEHHE HaBbIKa pabOTHI B KO-
MaHJE.

B rpynnax u3 AByX 4eiOBEK BBICOKHH ypoBeHb 0OMeHa MH(popManueil 1 MEHbIIe pa3HOTIaCHil,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUS HAIPSKEHHOCTH. B ciryuae Hecoriacus y4acTHUKOB 00CYX-
JICHHE MOXET 3aiTH B TYIHK, TaK KaK B TaKOH IrpyIIe He HalieTCss HU COI03HHUKA, HU apOuTpa.

B rpynne u3 Tpex uesnoBek eCcTh ONMACHOCTh MO/aBIeHUs OoJiee ciaboro uwieHa rpynnsl. TeM He
MEHee TPYMIIbI U3 TPEX YeTOBEK SBISIOTCS Haubosee CTa0MIbHBIMU, Y4aCTHUKU B HUX MOT'YT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNAaTh B KAYECTBE OCPEIHUKOB, apOUTPOB, B TAKUX I'PYIIAX Jierye yia-
KUBAIOTCS PA3HOTJIACHS.

Boo6me B rpynnax ¢ 4eTHbIM KOJIMYECTBOM WIEHOB pa3HOIJAcHs YNaIuTh TPyJIHEE, YeM B
rpynnax ¢ HeYeTHbIM KOJIM4ecTBOM. IIpy HEUETHOM cocTaBe rpyIIbl MOKHO BBIMTH U3 TYyNHKA IyTEM
YCTYIKH MHEHUIO OOJIBIIMHCTBA.

B rpynmne u3 natu 4yenoBek OoOJbIe BEPOSTHOCTh, YTO HUKTO HE OCTAHETCS] B MEHBIIMHCTBE B
OJUHOYKY. B Takoll rpymnme AOCTaTOYHO MHOIO YYaCTHHMKOB JUIsl BBIPAOOTKH Pa3IMYHbIX MHEHUH U
MPOAYKTUBHOTO OOMeHa MH(popmanueil. B To ke BpeMs y KaXJOro MMEeTCs BO3MOXKHOCTb BHECTHU
CBOH BKJIaJ B pabOTy, YCHBIIIATh APYTOro U OBITh YCIIBIIIAHHBIM CAMOMY.

[Tpu BBINOJIHEHUH 1a0OPATOPHBIX PadOT MO AUCHUILIMHE PEKOMEHJ0BAHbI IPYIIHI IO 2-3 yerno-
Beka. Pabora B rpymnmax oCyIIecTBISETCS NP MOJArOTOBKE, BBITOJHEHUU JIAOOPATOPHOW paboThI, a
TaKKe IOJBEICHUN UTOTOB U €€ CAAYH.

[Ikana u KpUTEpUU OLIEHUBAHMS pe3ybTaTa padOThl B MAJbIX IPYIMIAxX NPEACTaBICHbI B Ta0IH-
e

HIkana Kpurepun oueHuBanus

- CTY/ICHT TIOJTHO YCBOWJI Y4eOHBII MaTepuan;

- TIPOSIBIISICT HABBIKU aHaN3a, 0000IIEHUS, KPUTHIECKOTO OCMBICICHUS
Y BOCTIpUATHS HHPOPMAITUH;

- MaTtepuai U3JI0KEH TPAaMOTHO, B ONPEIEIECHHON JJOTHYECKON MOCIen0-
BaTEJIbLHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOJIOTHS;

OreHKa «3a4TEHO» - TIOKa3aHO YMEHHUE WLIIOCTPUPOBATh TEOPETUUYECKHUE IMOJIOKEHHS KOH-
KPETHBIMU MTPUMEPAMH, IPUMEHSTh X B HOBOU CUTYallUH;

- IPOJIEMOHCTPHUPOBaHa CHOPMUPOBAHHOCTh M YCTOMYUBOCTh KOMITETCH-
LU, YMEHUH U HABBIKOB;

- MOT'YT OBITh JIOMYIIEHBI OJ{HA-JBE HETOYHOCTH MPH OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB.

- HE PaCKpPBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- oOHapy)K€HO HE3HAHUE WJIM HEMOHUMaHWe OOIbINeH, Wi Haumboiee
Ba)XKHOI YacTh y4eOHOTO MaTepuaa;

- IOMyIIEHBI OMIMOKHN B ONPECIICHUN MMOHATHHA, PU UCIIOIB30BAaHUH TEP-
MUHOJIOTHH, KOTOPBIE HE UCTIPABJICHBI TIOCIIE HECKOJIBKUAX HABOMISIIMX BO-
IPOCOB;

O1eHKa «He 3a4TEHO»
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- He cOopMHUPOBaHbI KOMIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUs, yMEHUS ¥ HABBIKH.

4.2. [Ipoueaypsbl ¥ OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAeHHUS MPOMEKYTOUYHOM aTTecTAllNN

4.2.1. 3auer
He npenycmotpeH.

4.2.2. Dx3aMeH

DK3aMeH sBisieTcss (POPMOIl OIIEHKM KayecTBa OCBOCHHS OOYyJaronIuMCsi OCHOBHOM MPogeccro-
HAJIBHOW 00pa30BaTeNbHOI MPOrpaMMBI MO pasfenam AUCHUIUIUHBL. 1o pe3ynbraTtam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTIIHYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WA «HEYIOBIIC-
TBOPUTEIIBHO».

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACHUCAHHEM MPOMEXKYTOYHOU arTe-
CTalluM, B KOTOPOM YKa3bIBa€TCsI BPEMSI €r0 MPOBEACHUS, HOMEP ayJUTOPUHU, MECTO MPOBEACHUS KOH-
CyJbTallK. YTBEpXKICHHOE paclucaHUe pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUIA I TPOMEKYTOUHON aTTECTAIIMU O0YYArOIIMXCS YCTaHABIMBAECTCS pado-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOJAUTCS 0 CBEICHUS 00yJarOIIMUXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MpaBmiio, Jekropamu. C paspemnieHus 3aBeayromero kadeapou
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpernoiaBareib Kadeapsl, MIPUBICUYEHHBIN Ui TOMOIIU B MpHe-
Me JK3aMeHa. B cilydae OTCYTCTBUS BEIYyILEro NMPEnojaBaTelisd dK3aMeH NPUHHMMAETCS MpernoaBaTe-
JIeM, Ha3HauUEHHBIM pacrlopsHKEHUEM 3aBelyroliero kadeapoil.

[IpucyrcTBUE Ha SK3aMeHE MpenoAaBareneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIETO pacIo-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe nin Jekana (pakynbTeTa He TOMyCKaeTCsl.

OOyyaromuecs Mpu sIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO0 KHIDKKY, KOTOPYIO
OHH TPEABSBISAIOT FK3aMEHATOPY.

Jlg nmpoBeneHns dK3aMeHa BEAYIIMM MPEenoiaBaTellb HAKaHyHE M0JIydaeT B JeKaHaTe 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAETCs B J€KaHAT MOCIE OKOHYaHUSI MEPONPUATHUS B
JI€Hb IIPOBEICHUS PK3aMEHA UM YTPOM CIEAYIOLIEro JHs.

DK3aMeHbl MPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, THOO B BUAE TECTUPO-
BaHUS. DK3aMEHAIMOHHbIE OWJIETHI COCTABISAIOTCA MO YCTaHOBJICHHOH (opMe B COOTBETCTBUU C
YTBEPKIEHHBIMH Kadeapoil SK3aMeHaIlMOHHBIMU BOMPOCAMU U YTBEPKIAIOTCS 3aBeyrolINM Kaden-
poii exxeroiHO. B Ousere comepkutcs 2 TEOPETUUECKUX BOIIPOCa U 33/1a4a.

DK3aMeHaTOpy MPeAoCTaBiIsieTcs MPaBo 3aJaBaTh BOIMPOCHI CBEpX OMIeTa, a TaKKe IOMUMO TEO-
PETUYECKHUX BOMPOCOB JaBaTh JJIsl PELICHMS 3a1a4d U NPUMEPHI, HE BBIXOASIINE 32 PAMKH IPOMIEH-
HOT0 MaTepHala o u3y4aeMoi AUCLHUIIINHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYaIOLIUXCS ONPENENSIOTCS OICHKAMU «OTJIIMYHO», «XOPOLIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABIIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Ipu npoBeseHNH YCTHOTO 3K3aMEHa B ayJUTOPUU HE JOJKHO HAaXOOUThCS Oosiee BOCBMHU 00Y-
YaIOIIMXCS Ha OJJHOTO MpenogaBaTes.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00ydJaroIuiics BRIOMpaeT 3K3aMEeHallMOHHBIN OUJIEeT B CITy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems sk3ameHa oOyuaroluecsi MOTYT MOJb30BaThCS C pa3pellieHusl 3K3aMeHaTopa Ipo-
rpaMMO# TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.
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Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOHKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO0 00YYaIOIIEerocsl OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.

OOyyaromuiics, UCTIBITHIBAIOIIUIN 3aTPYJHEHHUS] IPU MOATOTOBKE K OTBETY 1O BHIOpAaHHOMY UM
Ousery, IMeeT MPaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha MOJ-
roToBKy. [Ipu okoHUYaTeNTbHOM OLICHMBAaHMU OTBETA OI[EHKA CHUXAeTcs Ha oAuH Oami. Boigaua TpeTh-
ero Omiiera He pa3peraeTcs.

Ecnu oOyuaromuiics sBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOX0XKACHUS aTTeCTallun
B CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEIOMOCTU €MY BBICTABIISIETCS OLIEHKA «HEYIOBIIETBOPUTEIb-
HO».

Hapymienrne nUCHUIIINHBI, CIUCBIBAHKE, UCIIOJIB30BAHUE OOYYAIOIIMMHUCS HEPa3pelICHHBIX Tie-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs aTTECTAllMOHHBIX MCTIBITAaHUM 3anpenieHo. B ciayyae HapyiieHus 3Toro TpedoBaHus Mpenojana-
TeNb 00s13aH yAATUTh 00YJaIOIIErocst U3 ayIUTOPHU U MPOCTAaBUTh €My B BEJJOMOCTHU OIICHKY «HEYJIO0-
BJICTBOPUTEIILHO.

BricTaBiieHne OIEHOK, MOJYYEHHBIX MPHU MOJBEICHUM PEe3yIbTaTOB MPOMEXKYTOUYHOM aTTecTa-
LMY, B 3aYETHO-IK3aMEHALMOHHYIO BEIOMOCTh U 3aU€THYIO KHUKKY MPOBOJIUTCS B MPUCYTCTBUU Ca-
Moro obyuatomierocs. [IpernonaBaTenu HecyT ePCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOGBPEMEHHOCTD U
TOYHOCTh BHECEHMsI 3aluced O pe3ylbTarax MpPOMEXKYTOYHOM arTecTalud B 3a4eTHO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3aYETHBIC KHUKKH.

HesiBka Ha 5K3aMeH OoTMeYaeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJJOMOCTH CJIOBAMU «HE SBUJI-
Cs».

Jlns oOy4aromuxcsi, KOTOpble HE CMOTIJIM ClIaTh 3K3aMEH B YCTaHOBJIEHHBIE CPOKHU, Y HUBEpPCHU-
TET YCTAaHABIMBACT MEPUOJ JUKBHAALMH 33J0JDKEHHOCTH. B 3TOT mepuon mpenopaBaTeny, MPUHU-
MaBlINE SK3aMEH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JHel, Korjna oHu OynyT NpUHUMATh 3a/10JKEH-
HocTu. MH(popMaIyst 0 TMKBUAALNY 33/10JDKEHHOCTH OTMEYAETCSI B H9K3aMEHAIIHIOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIUE 3HAHUS B TEYCHHE CEMECTpa B XOJE IO-
CTOSTHHOT'O TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA IK3aMEHAIIMOHHAsI OLEHKA
JOCPOYHO, T.€. 6e3 caauu sk3aMeHa. OleHKa BHICTABISETCS B SK3aMEHALIMOHHBIN JIUCT WIK B 3a4ETHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WuBanuapl U auna ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, MOTYT CAaBaTh 3K3aMEHbI B
MEKCECCUOHHBIN MEePHO]] B CPOKHU, YCTAHOBJICHHBIC MHINBUyaTbHBIM YU€OHBIM IJIaHOM. VIHBaIH B 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYLIEHUSI OMOPHO-IBUTAaTEIILHOTO
anmapara, JIONyCKaloTCsl Ha AaTTeCTAllMOHHBbIE WCIBITAaHUS B COMNPOBOXKIEHUU ACCHUCTEHTOB-
COIIPOBOXAAIOIIUX.

[Ipouenypa npoBeneHUs TPOMEXKYTOUHOM aTTeCTAllUU sl OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYyIIEeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu O0y4arouuxcs o
OIIOII 6akanaBpuara, creruanurera u Maructpatypsi» ®I'bOY BO HOxno-Ypanbckuit TAY (2016
T.).

[kana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MPEICTABICHBI B TA0JINIIE

IIkana Kputepun oneHuBanus

Ouerrka 5 BCCCTOPOHHEE, CHCTEMATHIECKOS U rirybokoe 3HaHHE MPOTPAMMHOTO Ma-

(OTHYHO) Tepuana, yCBOCHHC OCHOBHOH M JONONHUTEILHON JHMTCPATYPEI, peKo-

MEHJIOBAaHHOH MPOrpaMMON JUCIUILINHBI, PABIIILHOE PEIICHUE 3a1a4H.

MOJTHOE 3HaHWE MPOTPAMMHOTO MaTepHaia, YCBOCHHE OCHOBHOM JHTEpa-

Onenka 4 Typbl, PEKOMEHJOBAaHHON B IIPOrpaMMe, HAJIMYHUE MaJO3HAYUTEIbHBIX

(xopor10) OomKOOK B PEIICHUH 3a/1a4M, WIA HEIOCTATOYHO TIOJTHOE PACKPBITHE CO-
JiepyKaHue BOIIPOCA.

Ouenka 3 3HaHUE OCHOBHOTO MPOTPAMMHOIO MaTepuaia B MUHUMAJIbHOM 00beMe,

(YIOBIETBOPUTENHHO) | MOTPENIHOCTH HEMPUHIIMITHAIBHOTO XapaKkTepa B OTBETE HA DK3aMEHE U B
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PEIICHUHU 3aJa4u.

Onenka 2 npo6esbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOIO MaTepuala, IPUHITUIH-
(HEeyI0OBJIETBOPUTENILHO) | alibHbIE OMIMOKH MTPH OTBETE Ha BOIPOCHI U B PEILICHUU 3a7a4u.

Bomnpocel Kk 3xk3aMeHy

I Mexannka (KHHEMATHKA ¥ JMHAMHUKA)
1. ITpeamer ¢uzuku. OOmmIas CTPYKTYpa U 3a/1a4u Kypca GU3UKH.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBUXKEHUE U €0 XapaKTepucTUKU. Cpeansis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHne. CpeaHee yCkopeHrue. MrHOBEHHOE YCKOpPEHHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoe U uX NpeACTaBICHUE B MEXaHHUKE.
6. JluHamMMKa BpalaTeIbHOTO IBUKEHUS TBEPIOTO TeIa(OCHOBHON 3aKOH JUHAMMKH Bpa-
11aT.IBM>KEHHS,, MOMEHT CHJIbI, MOMEHT MHEPLUH, MOMEHT UMITYJIbCa)
7. IMIynbC M €T0 CBSI3b € CHJION. 3aKOH COXPaHEHUS UMITYJIbCA.
8. PaboTa u momHOCTh. [loTeHIIMANBHAS M KHHETUYECKAs SHEPTHSI.
9.Cas13b sHepruu u padboTsl. [IpeoOpazoBanue YHEPTUN. 3aKOH COXpAHEHHS SHEPTUU U €T0 3Ha-
YEHUE.

II Mexannuyeckue KoJe0aHUSI M BOJTHBI
10. Konebarenbubie aBrkeHus. ['apMoHnyeckne Kojie0aHus U UX XapaKTepUCTUKU. Maremaru-
YEeCKH U NPYKUHHBIN MasTHUKU. DPopMyra A1l HepruoI0B KOJIeOaHHH.
11. IIpeBparnieHue 3HEPTrUr P KOJIeOATEITLHOM IBH)KCHUHU. BBIHYKIEHHBIC 1 CBOOOHBIC KOJIe-
Oanwusi. Pe3onanc.
12. Pacnipenenenue konedanuii B ynpyroi cpene. [IpogonbHbie 1 monepeuHbie BOJIHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIEC BOITHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTUKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKAST YHEPTHUS MOJICKYIL.
15. YpaBuenne MenaeneeBa — Knanelipona u €ro XapakTepUCTHKH.
16.2KkcriepuMeHTaIbHbIE Ta30BbIe 3AKOHBI.
17. 1 3akOH TepMOJIMHAMUKH U €0 MPUMEHEHHE K PA3IMYHBIMU30IIPOIECCAM.
18. AnnabaTnueckoe pacuMpenue ra3a. Pabota, coBepiiaemas npu U3MEHEHUH 00beMa rasa.

IVIaekTpocraruka
19. Dnexrpuszanus ten. 3akoH KynoHa. 3aKkoH COXpaHEHUs 3JIEKTPUYECKOTO 3apsia.
20. Dnektpuueckoe nose. HanpsixkeHHOCTh asekTpudeckoro nojsi. [IoTok BekTopa HanpsiKeHHO-
CTH 3J1. TIOJISI.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHUKY U TUDJICKTPUKH B DJIEKTPUUECKOM TIOJIE.
23. PaboTa mo nepeMenieHu o 3apsiia B AIeKTpudeckoM mosie. [loTeHan u pa3HocTh MOTEHIIN-
anoB. CBsI3b MEX]y HaMPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUAJIOB.
24. DnextpoeMKocTb. KoHeHCaTOphl. DHEPTHUs 3JEKTPUUECKOTO MOJIS.

V IlocTosIHHBII 3JIEKTPUYECKHI TOK
25. Dnektpuueckuii Tok. Cuna Toka. [ImoTHOCTH TOKA. Pa3HOCTh MOTEHLIMANIOB, HANIPSIKEHUE,
S/C.
26. cTOYHUKY MOCTOSIHHOI'O TOKA, UX BUILL.
27. 3akon OMa 1151 ydacTKa [enu 1 nojaHou nenu. ConpoTUBIEHUE MPOBOIHUKOB.
28. IlocnenoBaTenbHOE U apaJlIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PaGoTa u MOITHOCTH TOKa. 3akoH [[xoyss - Jlenma.
30. DyeKTpUUYECKUl TOK B ra3ax (CaMOCTOSITeNIbHAS U HECAMOCTOSITEIbHAs MPOBOIUMOCTH, THUITBI
pa3psoB).
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31. DnexTpudecKkuil TOK B OJTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DneKTpUYECKU TOK B paCTBOPAX M paciuiaBax 3JEKTPOJIUTOB (3aKOHBI Dapanest, 3JEKTPOIIn3
Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHO€ 1oJie, MAarHUTHAasl MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlammaca.
36./leiicTBEe MarHUTHOTO TIOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.5IBnenue 31eKTpOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. IlpunHun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. ludpakuus ceera. JudpakunonHas pemerka.
40. Narepdepennns cera. MeTo bl MOTy4YeHNs KOT€peHTHBIX BOIH. HTEepdepomerp Maiikens-
COHa.
41 .Ilonapuzauus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3TTy4eHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnydenus Bogopoaa. Cnexkrpanbubie muHun (banemepa, Jlaiimana, [lamena).
VIII AtomMHas u siaepHas puzuka
46. CBs3b MEXIY KOPIYCKYJISIPHBIMU U BOJTHOBBIMH CBOMcTBamMu vactuil. @opmyna ae-bpoiis.
47. EcrecTBEHHasl paluOaKTUBHOCTb.
48. PanqnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue atoma Bogopoza. Teopus bopa.
50. ATomHoOe€ s11po, ero ctpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOTIBI.
51. MckyccTBeHHas paliOaKTUBHOCTD. S iepHbIE peaKMU (IPUMEPHI).

4.2.3. KypcoBoii npoex1/KypcoBasi pa6ora
He npexycMoTpeHO yueOHBIM IIJIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Homep
U3MEHe-
HUA

Homepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMoamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA
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