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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 35.03.07 CamoBOACTBO OJDKEH 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 00y4eHHS MO AUCIUILTHHE
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 KoTopkie | (b1.B.18-Y.1) TEOPETUYECKOTO U DKC-
Y DKCTIEPUMEHTAb- | UCMONB3YIOTCA I  pe- MEePUMEHTAIBLHOTO  HC-
HOTO MCCJIEIOBaHUsl | IIeHUs MNpodeccroHalb- CIIEIOBaHMSI TIPU pelle-
Ipu pemieHny npo- | Heix 3azad - (b1.b5.18- HUM  TpodeccroHalb-
dbeccuonanpHbIX 32- | 3.1) veIX 3amad - (b1.b.18-

mau H.1)




35.03

2. Mecto nucuuminnel B ctpykrype OITIOIIT
Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.18) ocHoBHO# ipodeccro-
HAJIbHOM 00pa30BaTEIbHOM MPOrpaMMBbl aKaIEMUYECKOro 0akanaBprara Mo HalpaBICHUIO OArOTOBKU

.05 CagoBoactso

Pa3nesnl IMCUMIVIMHBI M MEKTUCHUILTHHAPHBIE CBSI3M € 00eceYuBAOIIMMH (TPeIIecTBYI0-
IMMH) U 00ecnednBaeMbIMHU (MOCTeTYOIIMMEU) U CHUTITHHAMEA

Haumenosanue obecrieyn-
BAIOIIMX (ITPEALLIECTBYIO-

dopmupyemble KOMIETEHIINH

]\/@ IIHX) B 00€CITEeUNBAEMBIX
wn (mocneayrommx) AUCIU- Paznen 1 Pasnen 2 Pasznen 3 Pazgen 4 Pasnen 5
TUTHAH, TIPAKTHK
[peauiecTByronMe TUCIUTUIMHBI, TPAKTUKA
1 | Maremarnka |OIK-2 | OIK-2 | OIK-2 | OIIK-2 | OIIK-2
[Tocnemyronue TUCIUIIINHBI , TPAKTUKH
1. | Xumus aHaIUTHYECKast OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
2. | Xumusl HeopraHuyeckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
3. Xumus GpusnuecKast 1 Koi- OIK-2 OIK-2 OITK-2 OIIK-2 OIlK-2
JIOUIHAS

4. | Dxonorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
5. | 'enernka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
6. | Teopwust sBoIIOIIUHN OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

O0BeM OUCHHUINIMHEI cocTaBiisgeT 2 3aueTHRIX equHul (3ET), 72 akageMuuyecKux 4acoB (majee
yacoB). JlucuurimHa uzydaercst Ha 2 Kypce.

3.1. Pacnpenesnenne o0beMa IMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonuyecTBo 4acoB
KonrakTHasi paborta (Bcero) 16
B Tom uncie:
Jlexmuu (JI) 6
[Ipaktrueckue 3ansatus (113)
JlaGopaTopusble 3ansartus (JI3) 10
CamocTosiTe1bHasi padota o0yuawummxces (CP) 88
KoutpoJsb 4
Htoro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Bcero | B TOM YHCJIE -
KOHTaKTHas paboTa =
Ne HanmenoBanmne pasaciia U TEMbI &
TEeMBbI JacoB CP =
JI JI3 113 o
<
Paznen 1.Mexanuka
1.1 | Benenne | 7 ] | 2 | I X




KunemaTtuka maTepuaabHON TOY-
1.2 KM ¥ BpallaTeJIbHOTO JABUKEHHUS 7 2 5 X
TeN
13 I[I/IH?.MI/IKa MaTepuaIbHOU TOYKH 5 5 .
U TBEPIOTO Tena
14 Mexannueckue KoneOaHus U BOJI- 9 ) ) 5 X
HBI
Paznen 2. MonekynspHas pu3uka U TEPMOAMHAMUKA
71 MonekynsapHO-KHHETUYECKas 7 ) 5 X
TEOpHs UACATBHOIO raza
2.2 | M3ompoueccsl B razax 5 5 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 5 5 X
Paznen 3. DnexkrpoguHamMuka
3.1 | DnekTpocraruka 5 5 X
3.2 | IlocTOSAHHBIN 2JIEKTPUUYECKUHN TOK 8 2 6 X
3.3 | MarnuTtHOe noJie u TOK 6 6 X
3.4 DJIeKTpOMarHuTHas WHYKITUS 6 6 X
35 DNEeKTPOMAarHUTHBIE KOJICOAHMSI U 6 6 <
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomerpuueckas ONTHKA 8 2 6 X
4.2 | BonHoBas onTHka 6 6 X
4.3 | KBanToBas onrtuka 6 6 X
Paznen 5. AromHas gusuka
5.1 | AtomHas ¥ siiepHas pu3nKa 8 2 6 X
KoHTpoas 4 X X X X 4
OO61ast TpPyA0eMKOCTh 72 6 10 - 88 4

4. CTpyKTYypa M Coiep KaHue U CIUIIIMHBI
4.1. Conep:xxaHue TUCUUTILITAHBI

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. Pa3nokeHune 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 OKPY>KHOCTH.




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 sHEpTUsi 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.

[Momstpuzanusa 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 MarHUTHOM 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
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHuH. Yroua bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

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 ['epuia. Teopus Bomopoaonomodororo 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 JeKIui 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 okpyxkatomen 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. SIIepHbIC pEaKIIHy.

HToro 6

4.3. Copepxanue Ja00pATOPHBIX 3aHATHI

Ne o Kon-Bo
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA
n/n 4acoB
1 BBognsbiii uncrpykrax no Th. Onpenenenue norpenrtnocter usmepenuii. Omnpe- )
JIeNIeHUE TUIOTHOCTH TeJl MPAaBUIBLHOM T€OMETPHUECKON (OPMBI
2 N3yuenne rapMoHUUYECKHX KoJIeOaHUH C TTOMONIBIO MPYKMHHOTO MasiTHUKA 2
3. Omnpenenenue kodpuimenTa TUNEHHOTO pacIupeHus TBEPOTO Tea. 2
4 OnpezneneHrie 3KBUBATIEHTHOTO COMTPOTHUBIICHUS MPH MOCIIEI0BATEILHOM U Mapaj- )
JIETTbHOM COEMHEHUSIX
5 Omnpenenenne GoKyca U ONTHYECKON CHITBI COOMPAIONICH U pacCenBaIONICH JIMH3BI 2
HTroro 10
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4.4. Copepxanue NpaKTHYECKUX 3AaHATHH

[TpakTryeckue 3aHATHS HE TPEYyCMOTPEHBI YUEOHBIM TLIAHOM.

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 29
CaMocCTOsITENIbHOE U3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 29

HTroro 58

B cooTBeTcTBUU C yUE€OHBIM IIJIAHOM TPYAOEMKOCTb KOHTPOJIS COCTaBIseT 4 yaca.

4.5.2. Conep:kaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCs

HaunmenoBanue TeM 1 BOpocoB

Koi-Bo
4acoB

Kuneruveckasi Teopusi pABHOBECHOTO HJeaJbHOro rasa. Konuenrpauus mo-
nekyn. QyHKIHS pacnpenesaeHuss MOJEKYyJI MPOCTPAaHCTBE U N0 ckopocTsam. Cpen-
Hue ckopocTH. JlaBnenue raza. [IpubOnmkeHHOE BBIpAKECHHE ISl CPETHETO YHCIa
yAapoB MOJEKYJI O CTeHKY. CBsi3b JaBJCHUS CO CPEJHUM 3HAUYCHHEM KBajpaTa
CKOpOCTH MOJIeKy/bl. OCHOBHOE ypaBHEHUE KMHETMYECKOW Teopuu raza Pacmpe-
neixenue Makcsemia — bonbiiMaHa.

17

TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Uucno Asoragpo. Mossp-
Has Macca. YpaBHEHUE COCTOSIHUS HACaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSS DJHEprus HACaIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTh WIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOoxbl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
1wl MI300apuueckuii mporiece. TermmoeMKOCTh UeaTbHOTO Ta3a MPU MOCTOSHHOM
nasneHnn. M3otepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUS ne-
QJIBHOT'O Ta3a. OHTPONHS NICAIBHOTO Ta3a ¥ BTOPOE HAYaJIO TEPMOIUHAMUKH.

17

JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyibl, CBA3bIBAIOIIEH MIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEJIEH TOKA. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKAa B 3apsSKEHHOM LMJIMHIpPE, Bpa-
MIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Criibl. PaboTa CTOPOHHHUX CHJI
MpU TEPEHOCE HOCUTENS TOKAa. ONEKTPOABMXKYyIas cwia. Hanpspkenue
Ha HEOJTHOPOAHOM y4acTKe 1enu. 3akoH OMa 11l OJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKa.

18

JelicTBMe MATHUTHOIO IOJIA HA 3apsAbl M TOKM. MarautHoe nosie. MarauTtHas
uHaykuusg. CusaoBble TMHUM MarHuTHOTrO mojsi. Cuna Jlopenua. [IBrxenue 3apsi-
KEHHOM YacTHLBl B OJHOPOJHOM H IIOCTOSSHHOM MArHUTHOM ToJie. J[BrkeHue
BJIOJIb CHJIOBOWM JIMHUU. J[IBM)KEHHME MO OKpPYXKHOCTH. 3aBHCHUMOCTb pajJuyca
OKPY’KHOCTH OT CKOPOCTH JIBM>KEHMS YacTHLbL. J[BM>KEHHE 1O BHUHTOBOMW JIMHHM.
[Ifar wpaguyc BUHTOBOW JIMHHUU. [IBM)KEHHME  3apsDKCHHOM — 4YacCTHUIIBL
B 2JIEKTPUYECKOM M MAarHUTHOM MNoJsAxX. OmnpenesneHne OTHOLIEHUS 3apsaa dIIeK-
TpOHA K €ro Macce METOA0M MarHerpoHa. /[eficTBre MarHUTHOTO MOJIs

Ha MPOBOJHHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM Moje. Mar-
HUTHBIA MOMEHT.

18
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OcHOBBI KBAHTOBOI MeXaHUKU. KOpyCKyIapHO-BOJHOBOW Ayanu3M. BomHsl e
Bpotins. ®opmynsr ge bpoins. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTAI-
nax. BoaHoBas ¢pyHkiusa u ee cmbici. YpasHenue lllpenunrepa. Bonna ne bpoii-

75 Kak pemienue ypaBHenue lllpemaunrepa st cBoOonHON vacTuubl. Heompene- 18
JICHHOCTH KOOpAMHATHI M uMnyJjibca. COOTHONIEHWE HEOMPEACIICHHOCTEH. YpaB-
Henue llIpenunrepa nns cranvoHapHbIX cocTOsiHUM. CIEKTp SHEPruil.

HTtoro 88

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst

YuebHo-MeToanueckue pazpadbotku umerorcs B Hayunoit  6ubnamoreke d®I'BOY BO HOxHo-

VYpansckuii 'AY:

1.

®usuka [DNEKTPOHHBIN pecypc] : METO. YKa3aHUs M0 U3YYCHUIO TUCIUIUIMHBI U 3aJjaHue IS
KOHTPOJILHOM palOThl CTyAEHTaM 3a0YHOTO OTJEJIEHUS arpOHOMMYECKOW CHEIHaIbHOCTH /
coct. C. C. benoycona ; KOxno-Ypanbckuii ['AY, UncturyT arposkosnoruu .— YenssOuMHCK:
OxHo-Ypansckuit 'AY, 2017 .— 76 c. : Tabn. — C npuin. — buGmuorp.: ¢. 74 (5 Has3s.) .— 1
MB .— Jloctyn u3 nokanpHOM cetn MAD http://192.168.2.40/Books/ppm037.pdf .— JocTtym
u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JnHamuka. 3aKOHBI COXPAHEHUS B MEXAHHMKE [DJIEKTPOHHBIM pecypc]| : METOoH. yKazaHus s
BBITIOJIHEHUS] IPAKTUYECKUX U CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. c¢. benoycona ;

IOxHo-Ypansckuit 'AY, Uuctutyt arposkosiorun .— Mmuacckoe: HOxHo-Ypansckuit 'AY,
2017 .— 44 c. : wi., Tabn. — bubmmorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 1OKanbHOM
ceru UAD  http://192.168.2.40/Books/ppm060.pdf .— J[doctrynm wu3 ceru HHTepHeT

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

Kunematuka [DneKTpOHHBIN pecypc]| : METOA. yKa3aHus JJIsl MPAKTUYECKUX U CaMOCTOSITEIb-
HBIX padot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypansckuii 'AY, UHCTUTYT arpo3ko-
norun .— Muacckoe: KOxno-Ypanbckuit 'AY, 2017 .— 28 c. : un., Tabn. — C npuin. — bu0-
auorp.: c¢. 26 (6 wmazB.) .— 0,5 MB .— Jloctryn wu3 JnokanbHOM cetu HWAD
http://192.168.2.40/Books/ppm062.pdf — JHoctyn u3 ceTu HNutepuer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[ToCcTOAHHBIN IEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHUs JJISl BHIMOJHEHUS
MPAaKTUYECKHX M CaMOCTOSTENbHBIX pador mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
Vpansckuii 'AY, UncTutyT arposkosiorun .— Mmuacckoe: FOxHo-Ypanbckuii 'AY, 2017 .—
44 c. : ni., Tabn. — bubnuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— JlocTyn u3 JIOKaJIbHON CETH
UAD  http://192.168.2.40/Books/ppm063.pdf .—  Jloctym u3  ceru  VHTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

DJIEKTpOCTaTUKA [ DNEKTPOHHBIN pecypc] : METO/I. yKa3aHUs JJIsl BBIOJHEHUS MPAKTUYECKUX U
caMoCTosTeNbHBIX paboT o ¢usuke / coct. C. C. benoycona ; FOxno-Ypansckuit [AY, Un-

CTUTYT arpodkojiorun .— Mmuacckoe: KOxno-Ypansckuii 'AY, 2017 .— 50 c. : w1, Tabm. —
bubnworp.: c. 47 (5 wmaz.) .— 0,8 MB .— Jloctyn w3 nokanpHOUW cetn WAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 ceTu WNuTtepHer

http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

6.D0oH/ OLIEHOYHBIX CPEACTB/JIA MPOBEAeHHS
NMPOMEKYTOUHOM aTTeCTAlluM 00y4alOIIUXCS

Jnisi ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanmsim OI'OC

BO pazpabotan (oHI OLIEHOYHBIX CPEACTB JUIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
HpOMe)KYTO‘-IHOI\/'I arTecralnuu 06yqa101u1/1x051 II0 AUCHUIIIINHE. (DOH,Z[ OLICHOYHBIX CPpCACTB IPCACTAB-
neH B [Ipunoxxennn Nel.
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7. OCHOBHASI U JONOJIHUTEIbHAS YUeOHasl IUTepaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TUCIUNIMHBI

OcHoBHas U JONOHUTENIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOoHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHasi InTepaTypa
1. I'paboBckuit, P.1. Kypc dusuku [DnexTpoHHslii pecypc] : yued. mocodre — DIEKTPOH. 1aH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2.I'paboBckuit, P.U. COopuuK 3amay o pusuke [DneKTpoHHbIN pecypc] : yued. mocodue — Diek-
TpoH. naH. — CankTt-IlerepOypr : Jlanb, 2012. — 128 c. — Pexxum gocry-
na:https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa
1.Kanamnnkos, H.I1. ®usuka. MHTEpHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IlerepOypr :
JIaub, 2009. — 160 ¢. — PexxuMm poctyma: https://e.lanbook.com/book/172
2. Kyp6aues, 10.®. ®usuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpBITHIN
uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773

8. Pecypchbl nHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CHUTLTHHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/

3. Yuuepcurerckas 6mbmmoreka ONLINEhttp://biblioclub.ru

4. HayuHnas snexTpoHHas 6ubnnoteka «eLibrary»http://elibrary.ru

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHMI0 JUCHUIIJIMHBI

VYuebHo-MeToIMueckrne pa3paboTku uMmerorcs B HaydHoitoubnuoreke M 351eKTpoHHON HHGOp-
ManoHHO-o0pa3oBarensHOl cpene PI'BOY BO IOxuo-Ypansckuiit [AY:

1. ®uzuka [DNEKTPOHHBIN pecypc] : METO. YKa3aHUs M0 U3YYEHUIO JUCHMIUIMHBI U 3aJJaHUE JJIsI
KOHTPOJBHONH pPAa0OTHI CTYACHTaM 3a0YHOTO OTIEICHHSI arpOHOMHYECKON CrenuanbHOCTU /
coct. C. C. benoycoga ; lOxno-Ypanbckuii I'AY, UacTHTYT arposkonoruu .— YensOuHCK:
OxHo-Ypanbsckuit 'AY, 2017 .— 76 c. : Tabn. — C npuin. — 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 .

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

IOxHo-Ypansckuit I'AY, Uncturyr arposkonorun .— Muacckoe: HOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmuorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 noKaJIbHON
cetu  UMAD  http://192.168.2.40/Books/ppm060.pdf .— Joctym wu3 cetru WHTrepHer

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

3. Kunematuka [DIeKTpOHHBIA pecypc] : METOM. YKa3aHUA JId MPAKTUYECKUX U CaMOCTOSTENb-
HBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuii [AY, MHCTUTYT arposko-
norun .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : wi., Tabn. — C npun. — buo6-
auorp.:. c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctym wu3 JjokanbHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hocrtyn u3 CeTn WHuTepHeT
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, HCIIOJIb3yeMble IPH OCYILIeCTBJICHUHN 00Pa30BaTEIbLHOTO
npouecca no AUCUMILINHE, BKJIKYAs NepedeHb NPOrpaMMHOI0 obecredyeHus
U UHQOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:

- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpammHoeobecmieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JIunensnonnsiiinorosop Ne 47544514 or 15.10.2010

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
Jlnnensunonnsiiinorosop Ne 47544515 or 15.10.2010

- Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, JIunieH3u0OHHBINAI0TOBOD
Ne 47544515 or 15.10.2010

- AntuBupyc Kaspersky Endpoint Security mist 6usneca, Jlumensuonnsiii goroop Ne 17EO0-
161220-114550-750-604 ot 20.12.16

- OmepanmoHHasi cucTeMa CreluagibHOTO Ha3HaueHus «Astra Linux Special Edition» ¢ oducHoii
nporpamMmoii  LibreOffice (FOYpI'AY), Jlunensuonnsii gorosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHoO-TeXHUYecKasi 6a3a, HeoOXoAUMAst AJIs1 OCYIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpouecca No JUCHUILINHE

Ilepeyenp yueOHbIX 1abOpaTopuil, ayIUTOPUIA, KOMITBIOTEPHBIX KIaCCOB

1. YueOnas aymutopus JUIsl MPOBEJACHUS 3aHITHH JIEKIIMOHHOTO THUIIA, OCHAIIEHHAS MYJIBTHME
JTUIHBIM 000pyIOBaHUEM (KOMITbIOTEpH BUeonpoekTop) 103,202.

2. YueOHasayAUTOPHs ISl IPOBEJICHNS TPAKTUUECKUX 3aHATHH, 3aHATHA CEMHHApPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX pa0oT, TPYNTOBBIX U MHIWBHUIYaTbHBIX KOHCYJIBTAIUN, TEKYIIEr0 KOHTPOIIS U
npomexxyrounou arrecranuu 105,107 .

3. JJaboparopus ¢usuku 107 .

4. TTomemeHust 7151 caMOCTOATENbHON padboThl oOydarommxces 103, 308 1 MabIii YU TATBHBIN 3271
OMOIMOTEKH.

IlepeyeHb 0CHOBHOIO y4eOHO-1a00paTOPHOro 000pyA0BaHNS
BbapomeTtp BP -52
Kommiekt 6710K0B IMHAMOMETPOB
Moaens KpUCTaUIMYECKON PEeIeTKH
Mopaens 3neKTpoaBUraTesns
DIEeKTPOCKOI Jab0paTOPHBII
HaGop rpy30B 110 MexaHHuKe
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HaGop aunamomeTpoB

Ha6op npyxun

OramBo BO31yILIHOE

[lITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ TUpSIMU

BoasT™eTp maboparopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

tatus naboparopusrii LIJI-2
[TucTtonet OamucTUYeCKUit
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJIMK NONBEMHBIHI

Crpenku MarHUTHbIE

Jlaboparopuslit Habop «M30omporecch»

12. UnHoBanmoHHbIe (OPMBbI 00Pa30BATENbHBIX TEXHOJIOTHH

U 3aHATUA

®opMbI pabOTEL Jlexunn

I13

I/IHTep AKTHUBHBIC 3aHATHUA

+

PaboThl B ManbIxX rpymnmnax
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IIPHJIOKEHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHON aTTECTAllUN
obyuarontuxcst mo nucuuiuivae b1.65.18 ®@u3uka

Hanpasnenue noarorosku 35.03.05 CapoBoacrso

[Mpoduns /IlekopaTuBHOE CaI0BOACTBO U JIAHAIA(THBIH TU3aiiH

YpoBeHb BhICIIETO 00pa30BaHus — DaKajaaBpHaT (aKageMu4ecKHii)

Kpamudukanus - 6akaaaBp

dopma 00yueHus — 3a04HAast

Mmuacckoe
2018
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1. KommnereHuuu ¢ ykazanueMm 3Tana ux (popmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi qucuuruiiie 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
MpoIecChl, Ha KOTOPBIX
OCHOBAHBI MPUHITUTIBI
NeNCcTBUSI 0O0BEKTOB MPO-
(heccruoHanbHOM nes-
TEIBHOCTH ¥ KOTOPBIC
UCTIONIB3YIOTCS I pe-
meHuss npodeccuoHab-
HeIXx 3amau - (b1.b.18-
3.1)

KEH
YMCTb:UCIIOJIL30BATh

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

(b1.5.18-VY.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.18-
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
b1.5.18-3.1 | 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
b1.5.18-Y.1 | Ob0yuarouuiics 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-
npodeccroHalb- dbeccroHanbHBIX HAJTBHBIX 3314 C HAJTBHBIX 3314
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HBIX 32714 3agaq HE3HAYNTEIIbHBIMU
3aTPYJHEHUAMU
b1.b.18-H.1 | O0yuatomuiicst He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaACCT HaBbIKaA-
MU IPUMCHCHUSA

HOT'O HCCIIEI0BA-

HUS TIPH PEILICHUH

npodeccuoHab-
HBIX 3a]a4

ci1abo Biajgeer
HaBbIKaMU TpHUMe-

PUMCHTAJIBHOT'O HUC-
CIICIOBAHUS IIPH
pereHnu mpodgec-
CHOHAJIPHBIX 3a]1a4

HeOOJIBIIMMU 3a-
TPYJHCHHUSIMH BJIa-

YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CJICAOBAHUSA IIPU
pemeHun mpodec-

CBOOOIHO BIIAZIEET
HaBBIKAMU TIPUME-

COOTBCTCTBYIOIIC- HEHUA COOTBET- JACCT HaBbIKaMU HEHUA COOTBET-
ro usuko- CTByIOIIETrO (pU3U- | MPUMEHEHHS COOT- | CTBYIOMIEro (pu3u-
MaTEeMaTHYECKOTO KO- BETCTBYIOIIETO (Pu- KO-
arrapara, MeTo- MaTeMaTHIECKOTO 3HUKO- MaTeMaTHIECKOTO
JIOB aHaJIM3a 1 amnmapara, MeTOJIOB | MaTeMaTHYeCKOro | armapara, MEeTOJIOB

MOJICIIMPOBAHUSA, | aHalW3a M MOJENH- | amnmapara, MeTOJOB | aHaln3a U MOJICIH-
TEOPETHUYECKOTO U | pPOBaHMUS, TEOPETH- | aHAJIU3a U MOJENIH- | POBAHUS, TEOPETH-
AKCTICPUMEHTAITb- YECKOT'0 U DKCIIE- pOBaHUs, TEOPETH- YECKOTO U DKCIIE-

PUMCHTAJIBHOT'O UC-
CIICIOBAHUS IIPU
pemeHuu npodgec-
CHOHAIIBHBIX 33724

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

duznka [DNeKTPOHHBIN pecypc] : METO/. YKa3aHUs M0 U3YYEHUIO TUCUUIUIMHBI U 33JlaHue JJis
KOHTPOJIbBHOW Pa0OThl CTyJIEHTaM 3a04YHOTO OT/AEJCHUS arpOHOMHYECKON CIeIHaTIbHOCTH /
coct. C. C. Bbenoycosa ; FOxno-Ypansckuit ['AY, MucTutyr arposkonorun .— YensaOuHCK:
IOxnO-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmumorp.: c. 74 (5 Ha3B.) .— 1
MB .— Jloctyn u3 nokanbHoM cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Joctyn
u3 cetu MaTepHer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JluHamuka. 3aKOHBI COXpAaHEHHMS] B MEXAHUKE [DIEKTPOHHBIA pecypc] : METOA. yKa3zaHus I
BBITIOJTHEHUS MTPAKTUYECKUX U CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. c. benoycosa ;
OxHo-Ypanbckuit 'AY, UHcTuTyT arposkosorun .— Mmuacckoe: HOxHo-Ypanbckuilt 'AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— JlocTyn U3 JOKaIbHOU
cetu UMAD  http://192.168.2.40/Books/ppm060.pdf Hoctyn wu3 cetu HHTEpHET
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [DneKTpOHHBIN pecypc] : METOA. yKa3aHUs IJs MPAKTUYECKUX U CAMOCTOSATENb-
HbIX padot no ¢usuke / coct. C. C. benoycosa ; KOxno-Ypansckuiit 'AY, UHCTUTYT arposko-
noruu .— Muacckoe: KOxuo-Ypanbckuit AV, 2017 .— 28 c. : un., Tabn. — C npun. — bub-
auorp.. c¢. 26 (6 Ha3B.) 0,5 MB Hoctyn w3 gokamsHOM cetn MAD
http://192.168.2.40/Books/ppm062.pdf Hoctyn u3 ceTu WNHutepHer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[ToCcTOAHHBIN EKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHUs JJISl BHINOJHEHUS
NPAaKTUYECKHX M CaMOCTOSTENbHBIX pador mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
Vpansckuii 'AY, UncTuTyT arposkosiorun .— Mmuacckoe: FOxHo-Ypanbckuii 'AY, 2017 .—
44 c. : ni., Tabn. — bubnuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— JlocTyn u3 JTOKaJIbHOU CETH
HNAD  http://192.168.2.40/Books/ppm063.pdf Hoctym w3 cetm  HHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

DJIEKTpOCTaTUKA [ DNEKTPOHHBIN pecypc] : METO/I. yKa3aHUs JUIsl BBIOJHEHUS MPAKTUYECKUX U
caMoCTOsTeNbHBIX paboT o ¢usuke / coct. C. C. benoycona ; FOxno-Ypansckuit [AY, Un-
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CTUTYT arposkosioruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 50 c. : w1, Tabn. —
bubmuorp.: c¢. 47 (5 Ha3B.) .— 0,8 MB .— Jloctryn wu3 mnokampHOH cetu HAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeToanyeckue MaTepuaJibl, onpee/somue Npoueaypbl OLeHUBAHUSA 3HAHUI
b b
YMEHHH, HABBIKOB M (MJ1H) ONBITA AeATeJbHOCTH, XapaKTepu3yluux 3Tan(s1) popMupo-
BaHUs KOMIIETCHIUI

B nanHOM paszneiie METOOMYECKUE MATEPUAIIbI, OIPEIEIISIOIINE TPOLEypPhl OLICHUBAaHUS 3Ha-
HUM, YMEHHH, HABBIKOB, XapaKTEPU3YIOIIUX MPOJBUHYTHIA 3Tan (OpMUPOBAHUS KOMIETEHIHH IO
aucuuiuinHe «@u3uKa», IPUBEICHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIB3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTecTallui 00ydaronIuxcsl.

4.1. OueHo4HbIe cpeacTBa sl MPOBeJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. KonTponbHas paboTa

KonTtponpHast paboTanpoBOANTCS ISl OLEHKH KadyecTBAa CaMOCTOSITEIBHOTO OCBOCHHS CTYICH-
TOM 00pa30BaTEIbHOM MPOrpamMMbl MO OTAEIBHBIM TeMaM IUCHMIUIMHBL. PaboTa oueHuBaeTcs Mo
YCMOTPEHUIO MIPENOAaBaTeNs OLIEHKON «3auTEHO», «HE 3a4TeH0». CoepKaHne KOHTPOJILHOU paboTh
U TpeboBaHMS K ee 0(OPMIICHUIO NMPUBEICHBI B METOANYECKUX YKa3aHUAX «MaTemaTuka: MeToauye-
CKHE yYKa3aHUS K BBIIOJIHEHNUIO KOHTPOJIBHOI pabOoThI».

Kputepun o1leHKUKOHTPOIBHOM paboThl (TabIl.) JOBOAATCS OO CBEIEHHS CTYACHTOB Ha YCTAaHO-
BOYHOI Jiekmu. O1eHKa 0OBABISIETCS CTYACHTY IOCIIE TPOBEPKU KOHTPOIBHOM PadOTHI.

[lIxana Kpurepuu onieHuBaHuUs

OrneHKa «3a4TeHO» | - cojiep’kaHue W oopMiIeHUE KOHTPOIBHOW pabOThl COOTBETCTBYET TPeOO-
BaHUSIM,;

- M3JI0’KEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- HAJINYKUEC MAJIO3HAYUTCIIbHBIX OH_II/I6OK HJIW NOrpCIIHOCTL HCIIPUHIUIINAIIb-
HOTO XapakTepa MPUBBITOTHEHUHN 3aaHUH.

O1lcHKA «HE 3aYTEHO» | - cojep:KaHhe U 0(POPMIICHHE KOHTPOJIBHON pabOThl HE COOTBETCTBYET Tpe-
0OBaHUAM;

- U3JI0KEHHME MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OIHOKH;

- 3HAYMTEJIbHBIC OMIMOKH TMPUHIMIMAIBHOTO XapaKTepa MPHUBBITIOIHCHUU
3aJaHuH.

4.1.2. Otuer 10 J1abopaTopHOM paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOI mpodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIbHBIM TE€MaM JUCLMIUIAHBL.
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
naboparopubiM padotam (m. 3 ®OC). ConmepkaHue OTYETa U KPUTEPUU OIICHKU OoT4yeTa (Tabj.) J0BO-
TSITCA 10 CBEICHUS 00y4JalomMxcsl B Havane 3aHsAThid. OTYeT OI[EHUBACTCS IO YCMOTPEHHUIO Mpernoa-
BaTeNsl OLICHKOM «OTIIMYHO», «XOPOILI0», «yI0BIECTBOPUTEILHO», «HEYIOBICTBOPUTEIHLHO» WU OICH-
KOH «3auTeHO», «HEe 3auTeHOo». OIeHKa «3auTE€HO» CTaBUTCS O0ydarommmcs, ypoBeHb 3YH KoTOpbIX
COOTBETCTBYET KPUTEPUSAM, YCTAHOBJICHHBIM JJISi TOJIOKUTENbHBIX OLEHOK («OTIMYHO», «XOPOILIO>»,
«yJIOBJIETBOPUTENBHO»). OlieHKa 00BsABIsIETCS 00yUaloneMycsi HeIOCPEACTBEHHO MOCIIe CAaYH OTYe-
Ta.

HIkana Kpurepun oneHuBanusi
- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
OneHka 5 o
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
(OTIIMYHO)

- YMCHHC BBICKA3bIBATH H 000CHOBATHL CBOH CYXKACHUS TPU OTBCTC HaA
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KOHTPOJIbHBIE BOIIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- yMEHHE TPOBOIUTH U OIICHUBATH PE3YJIbTaThl H3MEPCHUN;

- CITIOCOOHOCTH pelIaTh 3aJauu.

Oreunka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUU JUIsl OnmucaHust husu-
YECKUX 3aKOHOB, SIBJICHUI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI M OLICHUBAHUS pPEe3yJbTaTOB M3MEPEHUU, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,
- HETOYHOCTU B ONPEJICTICHUU MOHATUHM, B IPUMEHEHUH 3HAHUU JJI ONH-
caHusl (PU3NYECKUX 3aKOHOB, SIBICHUU M IMPOLIECCOB, PEIIEHUs KOHKPET-
HBIX 33/1a4, TPOBEICHUS U OLICHUBAHUs PE3YJIbTATOB U3MEPEHUH,

- 3aTpyIHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA;

- 00Hapy’KMBaeTCsl HEJAOCTATOYHO IIyOOKOE MOHMMaHUE U3Y4E€HHOTO Ma-
Tepuaa.

Onenka 2
(HEy1OBJIIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWIA; JOMYIIEHB! OINOKH
B ONpEJCNCHUH TOHATHH M ONMUCAHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
IPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MIPABUIIBHO Olle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH IpOrpaMMBl, AOMYCKAOTCS
rpyObie ouIOKH B U3JI0KEHUH.

HIkana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- U3TI0’KEHHUE MaTepHala JJOTHYHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;
- YMEHHUE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHUS NPHU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONHCHIBATh (PU3NIECKUE 3aKOHBI, SIBICHUS U IIPOLIECCHI;
- YMEHHUE MPOBOANUTH U OIICHUBATH PE3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH penIaTh WH)KECHEPHbIC 3aJaddl (JOMYCKAeTCsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
coziep’KaHNe BOIIPOCA MJIM MOTPEIIHOCTh HEMPHUHIMITHAIBHOTO Xapak-
Tepa B OTBETE HAa BOIIPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHM; JIOMYIICHBI
OmKMOKHM B OINpENEeNIeHNUN TOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOLECCOB, MCKAXEH MX CMBICI, HE pEIICHBI 33/a4d, He
MPaBUIILHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUIA;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOH MPOrpaMMBbl, TOMTYCKAIOTCS
rpyObie ouIOKH B U3JI0KEHUH.

4.1.3 TectupoBanue

TectupoBanue MCHONB3YETCS JUIS OILCHKH KauecTBa OCBOEHHS CTYIEHTOM 0OOpa30BaTeNbHOU
[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..
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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.Ecmu d, m a,- TaHTeHIHalIbHAs 1 HOPMaJIbHAs COCTABIISIIOIINE YCKOPEHHSI, TO COOTHOILICHUSI:
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 m; M 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,,T0€ N, ¥ n, ¥ " - 9ACIO0 cTerneHel cBOOOIbI MOCTYNATEIBHOTO, 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 IIIOCKON CUHYCOUJAIBHOM BOJIHBI , paclpocTpaHstomuiics B1ojab ocu OX, uMeeT BUJ
& =0,01sin(10°t — 2x) . ITepuox (B MC) paBeH. ..
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1)2
2)1
3)6.28-paB.OTBET
22. 1715 TIONEPEYHOM BOJIHBI CIIPABEIIUBO YTBEPIKIACHUEC. .. uuveeeennreeennnneennnnnnns

1. dacTuIsI Cpenbl KOIEOMIOTCS B HAIPABICHUU PACIIPOCTPAHCHUS BOJHBI

2. 4acTHIIbI Cpebl KOJIEOIIOTCS B HAIIPABICHUSX, IEPIICHIUKYIISIPHO HAIIPaBJICHUIO pacpoCTpa-

HEHHUSI BOJIHBI.- IIPAB.OTBET

3. BO3HMKHOBEHHE BOJIHBI CBSI3aHO € JAehopMarieil CKaTus -pacTsHKCHUS

23.YpaBHeHUs ABUKEHUS IPYKUHHOTO MAassTHUKA
%+%-%+£x=%coswr

ao maarra mudhdhanormram o e an

SBnsiercst uddepeHaTbHBIM YPAaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHU - IPaB.OTBET
*  cBOOOJHBIX 3aTYXAIOLINX KOJICOAHUU
* CBOOOJHBIX HE3aTyXaIOIIHNX KOJCOaHUI
24.YpaBHeHHE IUIOCKO CHHYCOMAAIBHOM BOJIHBI, PAaCIPOCTPAHSIOLIEHCs B1ob ocn OX co ckopo-

_ - 3
chio 500 M\c, umeer Buny & — 001 Slnlrkl 07 — A :I " BonHOBOE UHCIIO K (B M™') paBHO..

e 5
* 2 1paB.OTBET
« 05

e 19. Jlna nonepevyHON BOJIHBI CIIPABEJIMBO YTBEPKICHUE. . .

* BO3HUKHOBEHHE BOJHBI CBS3aHO C NedopMaliueii CKaTus — pacTsHKCHUS

*  UYactuusl cpeapl KOJEOTIOTCS B HAMPABICHUH PACTIPOCTPAHEHUS BOJHBI

*  UYactuupl cpeapl KOJIEOTIOTCS B HAMPABICHUSIX, IEPIICHANKYISIPHBIX HAPABICHUIO PACCTOSHHUS

BOJIHBL.-ITPaB.OTBET

25.MatepuasibHasi TOUYKa COBEpIAET rapMOHUYECKOE KoJlebaHue ¢ aMIuTy 1ol A=4cM 1 4acTOTOMN
v=2I"11. Ecniu cmMenieHne TOUku B MOMEHT BPEMEHM, IPUHATHIN 3a HAaYaJIbHBIN, pABHO CBOEMY HAadaJlb-
HOMY 3HAYCHHIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBUU C ypaBHeHueM (B CU)...

*  x=0,04 cos4nt-npas.omeem

e x=0,04 cosnt

e x=0,04 sinxt

o x=0,04sin 4nt
26.YpaBHEHNE IUIOCKON CUHYCOUIAIbHON BOJIHBI, paclpoCTpaHsIoLIeiics BA0ab ocu OX, MeeT BUJ

& =0,01sin10°(¢ —S—Z)CO). JlivHa BOJIHEI (B M) PaBeH ....

* 3,14 npaB.oTBET

e 2

e 1000
277.YpaBHEHUE ABM)KEHUS IPYKUHHOIO MasiTHUKA

2

ﬂ + ﬁx =0
> m
sBisieTcs nuddepeHIInaTbHbBIM YPAaBHCHHUEM. . .

*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH

*  CBOOOJHBIX HE3aTYXAIOIINUX KOJICOAHMI - TPaB.OTBET

*  BBIHY)KJIEHHBIX KOJICOaHU
28.MartepuasibHasi TOUKa COBEpIIAET FapMOHUYECKUE KOJIEOaHHsI C aMITUTYH0H A = 4 CM U 4acTOTOM
v =2 I'u. Eciu cmenienre TOYkM B MOMEHT BPEMEHH, IPUHATOM 3a HAYaJIbHBIN, pABHO CBOEMY MAKCH-
MaJIbHOMY 3HaU€HHIO, TO TOYKa KOJIeOIeTcss B COOTBETCTBUM ¢ ypaBHeHueM (B CH) ...

e x=0.04 cos nt
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e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin4 nt
e x=0,04sin &t
29.JIns cepryecKoil BOJTHBI CIIPABEITIMBO YTBEPKICHHE .. ..
* AMmIuTyJa BOJHBI 0OpaTHO MPOMOPLHMOHAIBHA PACCTOSHUIO 10 UCTOYHHMKA KosiebaHuil (B He-
MOTJIOLIAOIIEN cpeie) —IIpaB.OTBET
* BonHOBBIE TOBEPXHOCTU UMEIOT BUJ MAPAILIENIBHBIX APYT APYTY IUIOCKOCTEN
* AMIUIMTY/Ja BOJIHBI HE 3aBUCHUT OT PACCTOSIHUS 0 UCTOYHUKA KoJeOaHUil (IIpU yCIOBUH, YTO
MOTJIOLIEHUEM CPEIbl MOXKHO MpeHeOpeyb)
30.YpaBHeHuUE ABKEHUS TIPY)KMHHOTO MasTHUKA

sBisieTcs TuddepeHIaIbHbBIM YPaBHEHUEM. . ..
* CBOOOJHBIX 3aTyXalOMINX KOJIeOaHUA
* CBOOOJHBIX HE3aTyXaOIINX KOJCOaHUI
*  BBIHYXKJEHHBIX KOJICOAHUH - MMPaB.OTBET
31.YpaBHeHHE MIOCKON CUHYCOUIAIBLHON BOJIHBI, paCIpOCTpaHstonieiics B1oib ocu OX, uMeeT BU
é:' -

-:0,01 sin(10%-2x). Jlnuna BonHs! ( B M) paBHa......

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

32.MarepuanbHasi TOUKa COBEpIIIAET TAPMOHUYECKUE KOJICOaHUs C aMIIUTY 10 A=4CM U 4acTOTOM
v=2 I'i. Ecniu cMe1ienre Touku B MOMEHT BPEMEHH, IIPUHSATHIN 3a Ha4aJIbHBIHM, paBHO HYJIIO, TO TOYKa
KoJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHHEeM (B CU).....

e x=0,04 cos 4mt

e x=0,04 cos mt

e x=0,04 sin «tt

e x=0,04 sin 4 wt- mpaB.oTBET

DJEeKTpOoCcTaTUKA

33.B 351eKTpHU4EeCKOM 110JI€ IUIOCKOT0 KOHAEHCAaTOpa epEMEIIAETCs 3apsa — q B HallpaBJIEHUH, yKa-
+ -
B

\\A

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

1. orpumarenbHas-MpaB.OTBET

2. TOJIOKUTEJIbHAS

3. paBHa HYJIO
34.B BJIEKTPUUECKOM I10JI€ INIOCKO KOHAEHCATOpa NepeMEIaeTcs 3apsia +q, B Hallpas-

JIEHWH YKa3aHHOM CTPEJIKOU
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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

*  IOJOXUTEJIbHA

*  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 NEPIIEHAUKYIIAPHO 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

31



*  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

DNEeKTpOMarHuTHasl UHIYKIIHSI.
51.Ha pucyHke npezacTaBiieHa 3aBUCHMOCTh MATHUTHOTO MTOTOKA, TPOHU3BIBAIOIIETO HEKOTOPHII 3a-
MKHYTBII KOHTYp , OT BpeMeHU. D/IC MHAYKINN B KOHTYPE MOJIOKUTEIbHA U 110 BEIUUYNHE MUHU-

MajlbHa Ha MHTCpPBAJIC. ..

D, Bo
1

4--

Rl e e

P e - -
b e = = =
= =k ==

. L o
i

A B C
A | -
1)C-npaB.oTBeT
2)E
3)B
4)D
SA
52.Ha pucyHke npencraBiieHa 3aBUCUMOCTh MarHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-

MKHYTBIN KOHTYp, 0T BpeMeHH. DJIC HHAYKIUHA B KOHTYPE MOJIOKUTENIbHA U TT0 BETMYNHE MUHUMAJTb-
Ha Ha UHTEpBAJE. ..
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3
4 -
2 T ] i
i ; i t
1 2 5 6
A B !
-2+ 1
* B
e D
 E
* A-mpaB.oTBET
e C
OnTuka

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

54. Pagyra Ha HeOe OOBsCHSETCS. ..

’  JIHCTIepCHel cBeTa-TpaB.OTBET
nudpakmueit ceera
uHTepepeHIel cBeTa
MoJisipu3aluen cBeTa

. h
55./1e Bpoiinb 060011 COOTHOLIEHUS p = 3 U1t GOTOHA Ha JTFOOBIE BOJHOBBIC MPOIECCHI, CBSI3aH-

HBIE C YaCTULIAMU, UMITYJIbC KOTOPBIX paBeH p. Toraa ecau qnuHa BosiHbl Jle bpoins yactul ogquHa-
KOBa, TO HauOOJIbIIIEH CKOPOCThIO 00IAATOT. ..
1)31eKTpOHBI-NIPAB.OTBET
2)IpOTOHBI
3) @ -yacTHUIIBI
4)HEUTPOHBI
56.57-u3mydeHue npencTaBiseT coO0M MOTOK. . .
* IPOTOHOB
*  KBAHTOB 3JIEKTPOMArHUTHOTO U3TyYEHHUs, UCITYCKAEMbIX aTOMHBIMHU SIIpaMU MPU MEPEXOE U3
BO30YKJEHHOT'O COCTOSTHUSI B OCHOBHOE
*  DJIEKTPOHOB — MPAB.OTBET.
* sJep aTOMOB Teus
57.Ha pucyHke nmpeacTaBiieHbl 2 BOJIbTaMIIEPHBIE XapaKTEPUCTUKU BaKyyMHOTo ¢orosiaemenTa. Eciu
E — ocBemienHocTh (hoTokaToa, a v— 4acToTa Majarouiero Ha Hero CBeTa, TO CIPaBeIUBO CIIEIYIO-
1Ie€ YTBEPKICHHE. . ..
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Y

U

. Vi<v2' EizE»
. Vv Ei=E>
D V1:V2’ E1>E2 —MpaB.OTBET
e Vi=v2’ Ei<Ez

CocraB aroma. fnepHas gpusuka.

58.HeunsBecTHBIN paillOXUMHUYECKUI JIEMEHT CAaMOIIPOU3BOJILHO PACIaIaeTCs 110 CXEME

LR ERLEASCL AR LA Ar A AL A
X—->Betote +u,
Snapo 3Toro 3nemMeHTa COAEPKHUT. ..
1. 4 mpoToHa U 5 HEUTPOHOB- MPAB. OTBET
2. 4 nportoHa u 4 HEUTpOHA
3. 5 MpOTOHOB M 5 HEUTPOHOB
4. 5 nporoHOB U 4 HEUTpOHA
59.Heu3BecTHBIH paiiOaKTUBHBIN XUMUYECKHUI 3JIEMEHT CaMOIIPOU3BOJIBHO PACHagaeTcs Mo CXeMe:
X - BC+n+c" +v.5apo 3T0TO0 271€MEHTa COEPIKHT. . ..

* O IPOTOHOB U 8 HEUTPOHOB
* 7 IpOTOHOB U 8 HENTPOHA
* 6 mpoToHa U 7 HEUTpOHA
* 7 mpoToHa M 7 HEUTPOHOB
@_()._H__e_lflg_lls_qg_T_grgl_Iz _p_E_I,ZJ[I/IoaKTI/IBHHﬁ XUMHYECKHUH DJIEMEHT CaMOIIPOU3BOJIBHO PACIafacTCs IO CXeMe:

1z +
X—=sCtnte +¥.. qupo 910r0 1MEMEHTa COMEPKHT . ...

* 0 IIPOTOHOB 7 HEUTPOHOB

* 7 IPOTOHOB U 7 HEUTPOHOB — IIPAB.OTBET.
* O IPOTOHOB U 8 HEUTPOHOB

* 7 IPOTOHOB U 8 HEUTPOHOB

4.1.4 NnTepakTHUBHBIC 3aHATHSA

Hcnonb3oBaHue MHTEPAKTHBHBIX 3aHATHII AKTHBU3UPYeET Mpolecc NMpenogaBaHus, Io-
BbILIAET MHTEPEC CTYJEHTOB K M3y4aeMoii AucuumninHe u 3pGeKTUBHOCTh Y4eOHOI0 mpoiecca,
MO03BOJISIET JOCTHYb 00JIbIIEeH ITyOMHbI MOHUMAHUA Y4eOHOT0 MaTepuaJia.

WuTepakTuBHbIC (OPMBI POBEEHHS 3aHATHIA MPU U3YUYEHUH AUCHUIUIMHBI «Du3uka» mpume-
HAIOTCA KaK Ha JIEKUHUAX, TaK U J1a00paTOPHBIX 3aHATHUSAX.

Ha JICKOUAX B 60.]15]_]_[6171 CTCIICHU UCIIOJIB3YIOTCA TAKHC BUABIMHTCPAKTUBHBIX BaHSITHfI, KaK
JIeKus- Oecena

Jlekuus-0ecena, win «IHAOT C ayAUTOPHEI», SBISETCS Hauboyee pactupOoCTPaHEHHOW U
CPaBHUTCIIBHO HpOCTOﬁ (I)OpMOfI AKTHBHOI'O BOBJICUCHHA CTYACHTOB B yqe6HBIﬁ mponcecc. Ota JICKII M
MIPEATIOIAracT HEMOCPEACTBEHHBIM KOHTAKT Ipenojasaress ¢ ayauropuei. K ydacturo B JeKIMH-
6606):[6 MOJXHO ITPpUBJICYDb PA3JIMYHBIMU IIPUECMAMH, TAK, HAIIPUMCEP, dKTUBU3alIWUA CTYACHTOB BOIIpOCa-
MU B Hayaje JISKIUU U TI0 €€ XOAY, BOIPOCHl MOTYT, OBITh MH(POPMALIMOHHOTO M MPOOIEMHOT0 Xapak-
TCpa, AJIs1 BBIACHCHUWA MHEHUHN U YPOBHA OCBCAOMJICHHOCTHU I10 paCCManHBaeMOﬁ TEMEC, CTCIICHU HUX
TOTOBHOCTU K BOCHPUSITHIO TOCIEAYIOIIEro marepuana. Bompockl agpecyroTcsi Bcell ayauTOpPHUH.
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Caymarenu oTBevaroT ¢ MecT. Eciiu mpernoiaBaTenb 3aMe4aeT, YTo KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B X0Ji1e Oeceibl, TO BOIIPOC MOXKHO a/IpecoBaTh JIUYHO TOMY CIIYILATEI0, WK CIPOCUTH €r0 MHEHUE
1o obcyxaaemMoit mpobneme. J[i1st 5JKOHOMHH BPEMEHH BOIIPOCHI pEKOMEHyeTcsl (POpMYIHPOBATh TaK,
YTOOBI HA HUX MOKHO OBLIO 1aBaTh OJJHO3HAUYHBIE OTBETHI.

4.1.5 PaboTa B MaJIbIX Ipymmax

PaboTa B ManbIxX rpymnmnax mpeaocTaBiseT BCEM YYAaCTHHKAM BO3MOXHOCTH JICHCTBOBAaTh, MpPaK-
TUKOBAaTh HABBIKM COTPYJHUYECTBA, MEXJIMYHOCTHOTO OOIIEHUS (B YACTHOCTH, BJaJieHUE NMpUEMaMH
aKTHUBHOTO CIIYIIAHMsI, BEIPAOOTKU OOIIEro pelieHus, pa3pelieHs] BOSHUKAIONUMX pa3Horiacuii). Pa-
00Ty B rpymnmax cieayeT HCHOJIb30BaTh, KOr/la HEOOXOAUMO PEIIUTh MpobIeMy, ¢ KOTOPOU TSHKEIO
CIPaBUTHCS MHIUBHUIYaJIbHO, KOTJAa UMEETCs] MHPOPMALUs, OIBIT, PECYPChl Uil B3aUMHOTO OOMEHa,
KOT'/Ia OJHUM U3 OXKHJIAeMBIX Y4€OHBIX PE3yJbTaTOB SBJSETCS MpUOOpeTeHHe HaBblka padOTHI B KO-
MaHJe.

B rpynmax u3 nByX 4enoBEeK BBICOKHI YpOBEHb 0OMeHa MH(POpPMAIMEH W MEHBIIE Pa3HOTIIACHH,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUSI HAIPSKEHHOCTH. B ciryyae Hecoriacus y4acTHHKOB 00CYX-
JIEHUE MOJXKET 3aiTH B TYNHK, TaK KaK B TAaKOW I'PYIINIe HEe HAWETCS HU COIO3HHKA, HU apOuTpa.

B rpynme u3 Tpex uenoBeK ecTh OMAaCHOCTH MO/aBIeHUs Ooee ciaboro wieHa rpynmsl. Tem He
MEHee TPYIIbI U3 TPEX YeJIOBEK SBISIOTCS Hanbosee cTaOMIbHBIMY, YIaCTHUKHA B HUX MOTYT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNATh B KAUECTBE OCPETHUKOB, apOUTPOB, B TAKUX IPYIIaX Jierye yia-
KUBAIOTCS Pa3HOTJIACHS.

Boo6me B rpynmax ¢ 4eTHbIM KOJMYECTBOM WIEHOB pas3HOTJIAcHs YNAIuTh TpyIHEE, YeM B
rpynnax ¢ He4eTHbIM KoJindecTBOM. [Ipu HEUeTHOM cocTaBe rpyIbl MOKHO BBIMTH U3 TYNHKa MyTEM
YCTYIKH MHEHUIO OOJIBIITMHCTBA.

B rpynne u3 nsatu dyenoBek OOJbIIe BEPOSTHOCTh, YTO HUKTO HE OCTAHETCS B MEHBIIHWHCTBE B
OIMHOYKY. B Takol rpymnme AOCTaTOYHO MHOTO YYaCTHHMKOB JUIsl BBIPAOOTKH Pa3IMYHBIX MHEHUH U
MPOAYKTHUBHOrO oOMeHa umHpopManuei. B To jxe Bpemsl y KaXJI0ro MMeeTcs BO3MOXKHOCTh BHECTH
CBOW BKJIaJl B pa0OTY, YCIBIIIATH IPYTOro U OBITh YCIIBIIIIAHHBIM CAMOMY.

[Ipu BeIMOIHEHUH J1TAOOPATOPHBIX PAOOT MO AUCHUIUIMHE PEKOMEHI0BaHbI TPYIIILI IO 2-3 Yeso-
Beka. Pabora B rpymmax OCyIIECTBIISETCS MPH MOATOTOBKE, BBITOJHECHUU JIAOOPATOPHOU paboTHI, a
TaK)Xe MOJIBEJICHUHN UTOTOB U €€ CAauu.

[Ikana u KpUTEPUH OLIEHUBAHUS PE3yJIbTaTa paboThl B MAJBIX TPYIAX MPEICTABICHBI B Ta0JIH-

e

IlIkana Kpurepun oneHuBanus

- CTYJICHT TIOJTHO YCBOWJI YUEOHBIM MaTepHa,

- TMPOSIBIIICT HABBIKK aHaM3a, 000OIICHHS, KPUTUYECKOTO OCMBICTICHUS
Y BOCIIPUATHS HHPOPMAIIUH;

- Marepuaji U3J0KEH I'PaMOTHO, B OIPEAEIICHHON JIOTUYECKOU MOCIea0-
BaTEIbHOCTH, TOYHO UCITOJIb3YETCs TEPMUHOJIOTHSI;

O1eHka «3a4TeHO» - MOKa3aHO YMEHHE WUTIOCTPUPOBATh TEOPETHUUYECKUE IMOJOKEHHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh X B HOBOW CUTYallUH;

- IPOIEMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh M YCTOMUHUBOCTH KOMITETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JIOMYIICHBI OJIHA-JBE HETOYHOCTU MPH OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB.

- HE PacCKphITO OCHOBHOE COZIepKaHKie yueOHOro Marepuara;

- oOHapy)XeHO HE3HaHWE WM HEMOHWMaHue OoJbIllel, WU Haubolee
BaXHOW 9acTH yu4eOHOTO Marepuana;

- IOTIYIIEHBI OIIMOKHU B OTPE/ICIICHUN TTOHATHH, IPU UCIIOJIb30BAaHUU TEP-
MHHOJIOTUH, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIINUX BO-
MIPOCOB;

- HE C(bOpMI/IpOBaHBI KOMIICTCHINHU, OTCYTCTBYIOT COOTBCTCTBYIOIIIHMC 3HA-
HUSI, YMEHUS ¥ HABBIKH.

O1LeHKa «He 3aY4TEHO»
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4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUYHON aTTeCTAllUN

4.2.1. 3auer
He npeaycMoTpeH ydeOHBIM TUTAHOM.

4.2.2. Dx3aMeH

DK3aMeH sBisieTcss (POPMOIl OIIEHKM KayecTBa OCBOCHHS OOYyJarolIuMCsi OCHOBHOHM Mpodeccuo-
HAJIBHOW 00pa30BaTeNbHOIN MPOrpaMMBbl MO pasfenam AUCHUIUIUHBL. [lo pe3ynbraTtam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTJIHYHO», «XOPOIIO», «yIOBICTBOPUTEIBLHO» WA «HEYIOBIIC-
TBOPHUTETHHO».

DK3aMeH MO0 JUCUUIUIMHE NMPOBOJUTCS B COOTBETCTBUU C PACHHCAHHEM MPOMEXKYTOYHOU arTe-
CTalluM, B KOTOPOM YKa3bIBa€TCsI BPEMsI €r0 MPOBEACHUS, HOMEP ayIUTOPUHU, MECTO MPOBEACHUS KOH-
CyJbTalli. YTBEp:KICHHOE paclucaHUe pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUIA I TPOMEKYTOYHON aTTECTAIIMK O0YYArOIIMXCS YCTaHABIMBAECTCS pado-
Yeil mporpaMMoi AUCHUUIUIMHBI U JJOBOJUTCS 0 CBEICHUS 00yJarOIIMUXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MpaBmiio, Jiekropamu. C paspemnieHus 3aBeayroimero kadeapou
Ha HK3aMEHE MOKET IMPUCYTCTBOBATH MPENoAaBaTeNb Kadeapsl, MPUBICUECHHBIN IS TIOMOIIH B IpHe-
Me 7K3aMeHa. B ciiydae OTCYTCTBHUS BEIYyILEro MpernojaBaTelis 3K3aMeH MPUHUMAETCs MpernoaBaTe-
JieM, Ha3HauYEHHBIM PacIopsHKEHUEM 3aBEAYIOIEero Kadeapoid.

[TpucyTcTBHE Ha 3K3aMeHe MpernoaaBareseil ¢ npyrux kadenp 6e3 COOTBETCTBYIOIIETO PacIo-
PSDKEHUS peKTopa, MPOpeKTopa Mo yueOHoH padoTe uiu iekaHa (paKynbTeTa He JOIMYCKaeTCs.

OOyuaromumecst IpH SBKE Ha dK3aMEH 0053aHbl UMETh MpU ce0e 3aYEeTHYI0 KHUKKY, KOTOPYIO
OHH IIPENBABIAIOT IK3aMEHATOPY.

Jlng mpoBeneHus SK3aMeHa BeAYIIH Mperno/iaBaTellb HaKaHyHe MOoJIydaeT B JleKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEOMOCTb, KOTOpasi BO3BpAIlAETCs B JE€KAaHAT I10CIE OKOHYaHUS MEPONPUATHUS B
JIeHb MPOBEICHUS FK3aMEHA UM YTPOM CIEAYIOLIEro JHsI.

DK3aMeHbI MPOBOAATCA MO OWJIeTaM B YCTHOM WJIM MHCbMEHHOM BHUJE, MO0 B BUJE TECTHPO-
BaHHA. DK3aMEHAIMOHHbIE OWJIEThl COCTAaBJISIOTCA IO YCTaHOBJIEHHOH (opMe B COOTBETCTBUU C
YTBEPKACHHBIMU Kadeapoil IK3aMEeHAIIMOHHBIMU BOIIPOCAMH U YTBEP)KIAIOTCS 3aBEeIyIOIIUM Kade-
poii exxerogHo. B O6uitere copepkuTes 2 TEOPETUISCKUX BOIIPOCA U 3a1a4a.

DK3aMeHaTOpy MPEJOCTaBISAETCS MPaBO 33/1aBaTh BOMPOCHI CBepX Omiera, a TakyKe IOMUMO TEo-
PETHYECKHUX BOMPOCOB JaBaTh JJIsl PEUICHMs 3a/1a4d U MPUMEPHI, HEe BBIXOASIINE 32 PAMKH MPOMIeH-
HOT'0 MaTepHala 1o U3y4aeMoi IUCLHUIIINHE.

3HaHMsI, YMEHHUS U HABBIKM OOYYaIOIIUXCSI OMPENESIOTCS OIEHKAMHU «OTJIMYHO», «XOPOILIO»,
«yIIOBJICTBOPUTEILHO»,  «HEYJOBICTBOPUTEIBHO»,  KOTOPHIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0OyUaloLIerocs B IeHb SK3aMeHa.

[Ipu mpoBeseHUN YCTHOTO 9K3aMEHa B ayJAUTOPUH HE JOJDKHO HaXOIUThCS Oojiee BOCbMU 00y-
YaIOIIMXCS Ha OJJHOTO MperoaBaTelis.

[Ipu nmpoBeneHNH YCTHOTO K3aMeHa 00ydaromMicsl BEIOUPAET SK3aMEHAIIMOHHBIA OMIIET B CITy-
YaifHOM MOpsKe, 3aTEM Ha3bIBaeT (paMIIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOT O OujeTa.

Bo Bpemst sk3ameHa oOywaromuecsi MOTYT TOJb30BAaThCs C pa3pelieHUs] dK3aMeHaTopa Mpo-
IrPaMMON JUCIUILINHBI, CIPABOYHONH M HOPMATHUBHOM JINTEPATYpPOH, IPYTUMH TTOCOOUSMH U TEXHHUYE-
CKHMH CPEJICTBAMHU.

Bpems moAroToBku oTBeTa Mpu cade dKk3aMeHa B YCTHOU (popMe JOKHO COCTaBISAThH HE MEHEe
40 MuHYT (110 ’KeJTaHHI0 00YYaIOMIErocsi OTBET MOXKET ObITh JOCpPOYHBIM). Bpems oTBeTa — He Oosee
15 MunyT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OuseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOIIUM MPOJIEHHEM BpEMEHH Ha IMOJ-
rotoBky. [Ipu okoHUaTEeNTFHOM OIICHMBAHUHU OTBETA OLIEHKA CHM)KAETCS Ha OJuH Oasul. Beinaua TpeTsb-
ero Ousera He pa3peraeTcs.
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Ecnu oby4aromuiicst SBUIICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXO0XKIACHHUS aTTeCTallun
B CBSI3M C HEMOJTOTOBJIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYOBIIETBOPUTEIb-
HO».

Hapymenre nucuuIiInHbl, COUCHIBAHKUE, UCIIOJIb30BAHUE O0YYarOIMIMMHUCS HEpa3pelIeHHbIX Iie-
YATHBIX M PYKOIUCHBIX MaTepUaioB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JMUYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpEMS aTTECTAIMOHHBIX HCIBITAaHUH 3ampenieHo. B ciayyae HapyiieHus 3Toro TpeboBaHus MpernojaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst 3 ayAUTOPUH U MIPOCTaBUTh EMY B BEIOMOCTH OIICHKY «HEYI0-
BIICTBOPUTEIILHO.

BricTaBneHne OLIEHOK, TOMYyYEHHBIX MpPU MOJBEICHUHM PE3YJbTaTOB MPOMEKYTOYHOU aTTecTa-
[[MU, B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTh U 3aU€THYIO KHUKKY IMPOBOJUTCS B MPUCYTCTBUU Ca-
Moro oOyuatomierocs. [IpenogaBarenu HecyT nepcoHaIbHYI0 OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD U
TOYHOCTh BHECEHMSI 3alHceld O pe3ylbraraX MPOMEKYTOYHONH aTTecTalliu B 3a4EeTHO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

HesiBka Ha ’K3aMeH OTMEYaeTCsl B 3a4€THO-IK3aMEHAIIMOHHOW BEJJOMOCTH CJIOBAMH «HE SIBHJI-
CsD».

Jlist oOydaromuxcsi, KOTOpbIe HE CMOTJIM CIIaTh 9K3aMEH B YCTAaHOBIICHHBIC CPOKHU, Y HUBEPCH-
TET yCTaHaBIUBAaeT MEPUOJ JMKBHUAALWU 3aJI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBaTeiu, MPUHU-
MaBIIINe YK3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Koraa oHu OynyT MPUHUMATh 3aJ10JKEH-
Hoctu. MH(popmanus o TMKBUIAIUY 330PKEHHOCTH OTMEUYaeTCsl B 9K3aMEHAIllMOHHOM JIMCTE.

OOy4arommmcst, MOKa3aBIIMM OTJIMYHBIC U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
JOCPOYHO, T.€. 6€3 cnauu sk3ameHa. OleHKa BBICTABIISAETCS B YK3aMEHAIIMOHHBIN JTUCT WK B 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WMuBanuapl 1 nua ¢ OrpaHUYCHHBIME BO3MOXKHOCTSIMH 3JIOPOBBSI, MOTYT CHaBaTh 3K3aMEHHI B
MEKCECCUOHHBIN MEPHO/J] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM YyU€OHBIM MJIaHOM. VIHBanuabI 1
JUIAa ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYIIECHUSI OMOPHO-IBUTATEIILHOTO
amnmapara, [JOMYCKalOTCsl Ha AaTTeCTAllMOHHBbIE WCIBITAHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COTIPOBOXTAIOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAalluy JUJIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOy4aIoUIUXCcs IO
OIIOII GakanaBpuara, crienuanurera U Maructparypb» GI'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

[Ikana 1 KpUTEPUH OLEHUBAHUS OTBETA O0YUYAIOLIEroCs MPECTABICHbI B TA0IHIIE

HIkana Kpurepun oueHuBanus

Ouetika 5 BCECTOPOHHEE, CUCTEMATHIECKOE 1 rirybokoe 3HaHHE IPOrPAMMHOTO Ma-

(oTIHHO) Tepuaa, YCBOCHHE OCHOBHOH M NOMOIHHTENLHOH JIHTEPATYPbI, PEKO-
MCHIOBAHHOHW NNPOTrpaMMOU TUCHHUIIJIMHEL, TPABUJIBHOC PCIICHUC 3a/1a4YH.
MOJIHOE 3HAHWE MPOTPAMMHOTO MaTepralia, YCBOCHHE OCHOBHOW JTUTEpa-

Onenka 4 TYpbl, PEKOMEHJOBAaHHOI B MpOrpaMMe, HaJlHyue MajlO3HAuYUTENIbHbBIX

(xopor1110) OIMOOK B PEIICHUH 33/1a4¥, WU HEJTOCTATOYHO MOJIHOE PACKPBITHUE CO-
JiepKaHue BOIpoca.

OHeHKa 3 3HAHUC OCHOBHOI'O IMPOrpaMMHOI'0 MaTrcpuajia B MUHUMAJIbHOM O6’beMe,
MOTPEIIHOCTH HETPUHIMITHAILHOTO XapaKTepa B OTBETE Ha K3aMEHE U B

(YIIOBJIETBOPUTEIBHHO)

PCHICHUHU 3aJa4HU.

Ouenka 2 mpo0esbl B 3HAHUAX OCHOBHOTO NMPOTPAMMHOIO MaTepHalia, MPUHIIUITH-

(HEey/IOBJIETBOPUTENILHO) | allbHBIE OMIMOKH MPH OTBETE HA BOMPOCHI U B PEIICHUU 3aa4u.
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Bomnpocsl k 3xk3amMeny

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmet ¢puszuku. OOmIas CTpyKTypa U 3a7a4u Kypca GU3UKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE U €T0 XapakTepuCcTUKH. CpeaHsis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOYycKOpeHHOE BHKeHUE. CpenHee yckopeHre. MrHOBEHHOE YCKOpPEHUE.
4. KuneMatuka JIBUKEHUS 1O OKPYKHOCTH.
5. 3axonsl HeroTona. Macca u cuna. Buael cui B IpupoJie U UX NPEACTABIECHUE B MEXAHUKE.
6. JluHamuKka BpalaTebHOTO ABMKEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH Bpa-
I1aT.JBUKEHHS, MOMEHT CUJIbI, MOMEHT MHEPLIUY, MOMEHT UMITYJIbCa)
7. IMIiyibC 1 €ro CBA3b ¢ CHIIOW. 3aKOH COXPAHEHHS UMITYJIbCA.
8. Pabora u MomHoCTh. [ToTeHIIManbHas 1 KHHETHYECKasi SHEPTHsl.
9.CBs13b sHepruu u padboThl. [IpeobpazoBanue sHEPTrUn. 3aKOH COXpaHEHUS YHEPTUU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue Koe0aHUsS ¥ BOJHBI
10. KoneGaTenbuble nBHXeHUA. ['apMOHMUECKHE KOIeOaHHsI U MX XapaKTepUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MasTHUKA. DopMyIia 1 IEPUOIOB KOJICOaHMiA.
11. TIpeBparienue 3Hepruy nNpH KojaedaTeIbHOM JIBHKEHUN. BBIHYKI€HHbBIE U CBOOOIHbIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroii cpene. [IpogosiabHbie U onepedyHbie BONHbL. JmnHa
BOJIHBI U €€ CBA3b C IEPUOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13.Temnepatypa, €€ XapaKTEpUCTHKH.
14 Crenenu cBo6ob1. [TomHas KMHETHYECKAs YIHEPTUS MOJICKYIL.
15. YpaBuenne MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3akoH TepMOJMHAMHUKHU U €70 IPUMEHEHHE K Pa3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmpeHue ra3a. Pabora, coBepiraemas nmpu M3MEHEHUH 00beMa rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHMsI 3JIEKTPUUYECKOTO 3apsia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 351eKTpruuecKoro mossi. [IoTok BekTopa Hanps:KeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUBIEKTPUKH B JIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepeMenieHuto 3apsiia B dJIeKTpuueckoM nosie. [ToTeHman u pa3HoCTh MOTEHIIN-
anoB. CBsA3b MEXAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MOTEHLIUAJIOB.
24. DnexktpoeMKocTh. KoHmeHcaTOphl. DHEPTHS ANEKTPUUECKOTO MTOJIS.

V IlocTOSAHHBII 3J1eKTPHYECKH I TOK

25. Dnexrpuueckuii Tok. Cuia Toka. [[noTHOCTh TOKA. Pa3HOCTh MOTEHIIMANIOB, HANIPSYKEHHE,
S/C.
26. IcTOYHMKY ITOCTOSTHHOTO TOKA, UX BUIEL.
27. 3akoH Oma 1151 ydacTKa ey U oJHoH nenu. ConpoTUBIIEHNE IPOBOIHUKOB.
28. IlocnenoBarenbHOE U ApaICIbHOE COCIMHEHNE MMPOBOTHUKOB.
29. PaboTa 1 MOIIIHOCTH TOKA. 3akoH JIkoyns - Jlenna.
30. DyeKTpUUYECKUi TOK B ra3ax (CaMOCTOSITENIbHAS U HECAMOCTOSITEIbHAs MPOBOIUMOCTH, THITHI
paspsoB).
31. DaeKTpUYECKUA TOK B IMOJTYMPOBOJTHUKAX (COOCTBEHHAS M PUMECHASI IIPOBOAMMOCTH TIOJTY-
IIPOBOJHUKOB).
32. DNEeKTpUYECKU TOK B paCTBOPaxX M pacruiaBax 3JIEKTPOIUTOB (3aKoHbI Dapajesi, IEKTPOIU3
U €r0 IPUMEHEHUE).
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VI Marnerusm

33. MarauTHO€ 1moJie, MAarHUTHAasl MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMarneTusM, nmapaMarHeTusM U peppoMarHeTusM.
35. JleficTBME€ MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlammaca.
36./leiicTBEe MarHUTHOTO TOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.51Bnenue 37eKTpOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. Ilpunaun aecTBus Tpanchopmaropa.

VII BoJsiHOBbIE 1 KBAHTOBBbIE CBOIICTBA CBEeTa

39. Iudpakuus ceera. JudpakunonHas pemerka.
40. Narepdepennus cera. MeTo bl MOTydeHHs KOTepeHTHBIX BOJIH. IHTepdepomeTp Maiikens-

COHA.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akonbl poTordhdekra.
43. JlaBnenue ceta. OnbiTh JIeOenena.
44. OnpITHBIE 3aKOHBI U3TydeHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp uznydenus Bogopoaa. Cnexkrpanbubie TuHun (banemepa, Jlaiimana, [lamena).
VIII ATomMHast U siaepHas puzuka
46. CBs3b MEXIY KOPIYCKYJISIPHBIMU U BOJTHOBBIMH CBOMcTBamMu vactuil. @opmyna ae-bpoiis.
47. EcrecTBEHHasl paIuOaKTUBHOCTb.
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 Kypcosoii npoekT/ KypcoBasi padota

He npenycMoTpeHO yuyeOHBIM IIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA







