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Paboyas nporpamma mucnummiasl «DU3MKa» COCTABICHA B COOTBETCTBHM C TpebOBaHHAMH
DeiepalbHOTO rocy/IapeTBEHHOT0 06pa3oBaTeNbHOro CTanAapTa Beiciiero obpazosanus (GI'OC BO),
yrsepkaeunoro llpukasom Munucrepetsa obpazoBannss u  Hayku Poccmiickoit ®epmeparuu
04.12.2015 r. Ne 1431. PaGouas nporpamMma Tpe/Ha3Ha4eHa Ul TIOATOTOBKY (akanaspa 1o Harpas-
nermio 35.03.04 Arponomust, npoduns — Arpodusnec (2015 rox nabopa).

Hacrosmas pabouast mporpamma JMCIMIUIMABI COCTABICHA B paMKax OCHOBHOM mpodeccro-
HambHOU oBpazosarenproit nporpammer (OTTOIT) u yunteBaer ocobernocTn 0GydeHUs MPH HHKIIO-
3UBHOM 06pa3OBaHMH JIHIL ¢ OTPAHUYCHHBIMU BO3MOKHOCTAMHE 310poBha (OB3)  MHBAIMIOB.

(-‘_‘\
Paspabotunk ~ crapimmii npenonasarens C. C. Benoycosa @ %

Pabouas nporpamma amcimmmmeBL o6CyKeHa Ha 3acegaHuM Kaeapsl ArpoTEXHOIOTHH,
CeJIEKIIHY ¥ CEMCHOBOJICTRA

« 10 » mapra 2017 r. (mpotokon Ne _7 ).

3aB. xadeapoit arpoTeXHOIOIHH, CEICKIIUH 1
CEMEHOBO/ICTBA KaHIMAAT TEXHHYECKUX HAYK, IOLEHT O. C. barpaesa

Pabouas mporpamma mucumnuubl onobpena yweGHO-MeToauueckolt kommuccnedt MucTuTyTa
arposKoJIOrHu

« 14 » Mapra 2017 r. (nporokon Ne _3 ).

Ilpencenarens yuebno-MeTOMHYECKO

KOMHCCHHM, KaHIMIAT TEXAWYECKNX HayK, i 0. C. Barpaesa
JIOTIEHT %
3aM. qupexTopa no HHGOpMAUMOHHO- E. B. Kpacnoxon
OubnuoTeHHOMY 06CIYKMBAHHIO Hb ﬁ
HB ®I'bOY BO HOYpI'AY A |
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

TCJIIBbHOCTH,

1.1. Heab u 32124 TUCUMIIIMHBI

bakanasp mo HanpasieHuto moAroToBku 35.03.04 ArpoHOMHES TOJDKEH OBITH MOATOTOB-

JIeH K CIEIYIOINUM BUAaM Mpo(ecCHOHATBLHON NesTeNbHOCTH: HAyYHO-UCCIIeIOBATEIbCKON, KaK
OCHOBHOM, MPOU3BOJCTBEHHO-TEXHOJOTMYECKOU, OPTaHU3AIMOHHO-YIIPABIECHYECKOM.

Heab AucHMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (DyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIEAYIONIEH MMOArOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 3a/1a4 CEIIbCKOXO3SUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CIHOCOOCTBYIONINX Naihb-
HEUIeMy pa3BUTHIO JIMYHOCTH.

3agauyn AMCHMILINHDI;

— W3yYUTh OCHOBHBIE (DM3WUYECKHE SBICHUS, OBIAACTh (DYHIAaMEHTAIbHBIMH MOHATUSIMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKH;

— c(hopMHUpPOBATh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PM3NYECKOTO MBITUICHHS;
O3HAKOMUTHCS C HAYYHOU ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBaHUs, TPHUOOPECTH HABhI-
KM TIPOBEJICHUS (PU3NUECKOTO IKCTICPUMEHTA;

— Hay4YUTHCS BBIICIATh (PU3NYECKOE COAEpKaHUE B MPOECCHOHATBHBIX 3aa4ax Oyaymien mes-

— OBJIAJICTh METOJJAMU PELICHUS MPO(PECCUOHABHBIX 3a/1a4.

1.2. Il.nanupyembie pe3yJibTAThI 00y4YeHHs 0 TUCHUILINHE (T0KAa3aTen
copMHUPOBAHHOCTH KOMNETEHIHIH)

[Inanupyemsie pe-
3yJIBTaThl OCBOCHHUS

[Tnanupyemble pe3yabTaThl 00y4eHUS MO AUCHUILTHHE

Omon 3HAHUS YMEHHUS HaBBIKU
(KOMITIETCHIINH )
OIIK-2 OOyuarommiics gomkeH | OOywarommiicss  goin- | OOydJaromuics AOKeH

CIOCOOHOCTH TIpUMeE-
HSTh COOTBETCTBYIO-
i U3MKo-
MaTeMaTUUYECKUM arl-
napar, MeToibl aHa-
TU3a U MOJIIIMPOBa-
HUS, TEOPETUUECKOTO
U DKCIIEPUMEHTATb-
HOTO HCCIIEI0BaHUs
MIPH PEIICHUH TIPO-
(dheccroHaIBHBIX 3a-
Jad

3HaTh:OCHOBHBIC (pu3HUe-
CKHE€ 3aKOHBI, SIBJICHUS U
MpOIecChl, Ha KOTOPBIX
OCHOBAHBI MIPUHITUTIBI
NeNCcTBUSI 0O0BEKTOB MPO-
(heccruoHanbHOM nesi-
TEIBHOCTH ¥ KOTOpBIC
UCTIONB3YIOTCS I pe-
meHuss mpodeccuoHab-
HeIx 3amau - (b1.B.19-
3.1)

KEH
YMCTb:UCIIOJIL30BATh

OCHOBHBIC (pU3HMUECKUE
3aKOHBI U IIOHATUA AJIA
pemenuss npodeccuo-
HaJIBHBIX 3aa4 -

(b1.5.19-V.1)

HaBBIKaMU
COOTBCT-

BJIQ/IETh:
MIPUMECHCHHUS
CTBYIOIIETO bu3uKo-
MaTEMaTHYeCKOro  ar-
napara, METO/IOB aHaJH-
32 W MOJEIHMPOBAHUS,
TEOPETUYECKOTO0 M IKC-
MEPUMEHTATBLHOTO  WC-
CIIEIOBaHMSI TIPU pelie-
HUM  TpodeccroHalb-
veIX 3amad - (b1.b.19-
H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT

Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.19) ocHoBHO# ipodeccro-
HAJIBHOW 00pa30BaTeNbHON MPOrpaMMBbl OakajaBpuaTa Mo HampasieHuio moarotoBku 35.03.04 Arpo-
HOMUS, TPOPITh — ATpOOU3HEC.




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

HaumenoBanue obecrieun- o
OpPMHPYEMbIe KOMIICTCHITUH
No BAIOIIMX (ITPEALLIECTBYIO-
/‘ IIHX) B 00€CITEeUNnBAEMBIX
v (mocneayrommx) JUCIH- Paznen 1 Pasnen 2 Paznen 3 Pazgen 4 Pasnen 5
TUTHAH, TIPAKTHK
HpeI[HIeCTByIOH_[I/Ie JAUCHUIIIMHBI, ITPAKTHUKHU
1. | Maremaruka | OIK-2 | ONK-2 | OIK-2 | OIIK-=2 OIIK-2
[ocnenyronme TUCIMIINHBI, TPAKTHKH
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. | Xumust opraHudeckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
g, | X USIIECKaT K0T | oes | OMIK-2 | OMK-2 OINK-2 OINK-2
JIouHas
5. | Dkonorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
7, | OCHOBRIHAYMHBIX HCCICAO- | ey | QK2 | OMK-2 OIIK-2 OIIK-2
BaHWil B arpPOHOMHH
['eHeTnka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
Teopus »sBOTIOLIU OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
g, | PHMKOXUMINCCKHC MCTO- | 5 | O[IK-2 |  OIK-2 OIK-2 OIK-2
JIbI HCCIeJOBaHUN
9. | Xumus okpyxatomeit cpeasl | OITK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl
OO0beM muMcHUILIMHBL cocTaBiseT 4 3adeTHbIX equnuibl (3ET), 144 akagemuueckux yaca (ma-
nee yaca). JlucuuminHa uzydyaercs Ha 2 Kypce.

3.1. Pacnpenesienue 00bemMa TMCHMIIMHBI IO BHAaM YUeOHOM padoThl

Bun yaeOHO# paboThI KonuyecTBo 4acoB
KonrakTHasi pa6ora (Bcero) 18
B Tom uncne:
Jlextmm (JI) 8
[IpakTrueckue 3ansatus (113)
JlaGopatopusble 3ansartus (JI3) 10
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 117
KonTpoasb 9
Hroro 144
3.2. PacnipenesieHue yueOHOIr0 BpeMeHHU M0 pa3jiesiaM U TeMaM
Bcero B TOM 4HCIIE -
=
Ne KoHnTakTHas paboTa 2,
HaumenoBaHue pasaciia U TEMBI =
TEMbL 4acoB Cp S
JI JI3 113 ~
Pa3nen 1.Mexanuka
1.1 | Benenue | 9 | | 2 | | 7 X




KunemaTtuka maTepuaabHON TOY-
1.2 | Kx¥ ¥ BpalaTeIbHOTO ABMKEHUS 9 2 7 X
TeN
13 I[I/IH?.MI/IKa MaTepuaIbHOU TOYKH 7 7 X
U TBEPIOTO Tena
1.4 Mexannueckue KoneOaHus u 11 ’ ) 7 X
BOJIHBI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonekynsapHO-KHHETUYECKas 9 ) 7 «
TEOpHs UACATBHOIO raza
2.2 | U3onponeccsl B razax 7 7 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 9 2 7 X
Paznen 3. DnexkrpoguHamMuka
3.1 | Dnekrpocraruka 7 7 X
3.2 | IIoCTOSIHHBIN 3JIEKTPUYECKUI TOK 9 2 7 X
3.3 | MarunuTtHOe noJie u TOK 7 7 X
34 DJIEKTPOMArHuTHAsI MH KM 7 7 X
35 DNEeKTPOMAarHUTHBIE KOJICOAHMSI U 7 7 X
BOJIHBI
Pasnen 4. OnTuka
4.1 | I'eomeTpuyeckasi ONTUKA 10 2 8 X
4.2 | BoiHOBas onTHka 8 8 X
4.3 | KBantoBas onruka 8 8 X
Paznen 5. AromHas gusuka
5.1 | AtomHas u sinepHas pusmka 11 2 9 X
KoHTpoas 9 X X X X 9
OO61ast TpPyA0eMKOCTh 144 8 10 - 117 9

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 OKPY>KHOCTH.
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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.

Kouebanus. Ilepuognueckue xonedbanus. 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-
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TEHLMAJIbHAsSI DHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsAoB. JleficTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa v MpUHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa um npuHIUI Cynepno3ulMy U1 HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro nojs. 3akoH Kynmona m npuHmmn cynepno3unuu g noteHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIlPsHDKEHHOCTD MOl U TOTeHIHal. ['paqueHT noTeHuuana.

Pabora mpu mepemenieHNN 3apsaa B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynauus BexkTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojis. CHUIIOBbIE JMHUM M 3KBUIIOTEHLHMAJIbHBIE I1O-
BepXHOCTH. [I0TOK BEKTOpa HANPSIKEHHOCTU 3JIeKTpudecKkoro noss. [Iorok BekTopa Hanps>KEHHOCTH
MoJIst TOue4HOro 3apsiia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IIIOCKOCTU. DIEKTPUUECKHE MO 3apsDKEHHBIX cdepsl, mapa u
mmHApa. OCHOBHBIE YPaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUHN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUEU-
HOTO unois. BeiBox Gpopmyn i HanpsHKEHHOCTH MO M MOTEHIUANIA. DISKTPUYECKUNH MOMEHT JH-
TOJISl.

DJIeKTpHYecKoe MmoJje B JM3jaeKTpuKax. [loaspHble 1 HENOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JIEKTPHUUECKOM I10JIE.

[onspuzauusa mudnextpuka. CBoboaHbIE M cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTs. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTudeckass MHAyKUus. MHaynupoBaHHble 3apsabl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxHOCTHaAs IIOTHOCTH 3apsiAa. IlocTosIHHOE 37EKTpUYecKoe IoJie B M30JIMPOBaH-
HOM NPOBOAHMKE. ['paHNYHBIEC YCIOBUS HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsixkenue. EMxocts koHzeHcaTopa. [lnockuii koHneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3allOJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (GOpMynbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEepPrus
3IEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeMHEHNs] KOHAEHCATOPOB.

DilIeKTprYecKkuii TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
na Toka. BeiBog (opmysbl, cBSI3bIBaIONIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJIEH TOKa.
3akoH coxpaHeHHs 3apsna. BeiBos ypaBHEHHs HeNpepbIBHOCTU. 3akoH OMa JuIs yyacTka Lenu B Aud-
(dbepeHuanpHON M HHTETpaTbHOM (popMax.BeiBos 3akona Oma st yuactka rnenu. CoequHeHus mpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKa B 3apsKEHHOM IMJIMHJPE, BpAIIAOLIeMCcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. Pabora CTOPOHHHX CHIJI MIPU TEPEHOCE HOCHUTENS TOKa. DJICKTPOJBUKYIIAs
cuia. HanpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOJIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoymns — Jlen-
ua B nuddepeHuanbHOil U MHTErpasibHON Qopmax. MOUTHOCTh TOKA W yZAelibHas MOIIHOCTH TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiza Ha KOHAEHcaTope. 3ajadya 0 TOKE YyTeUKU KOHAEHCATopa.

IlocTosiHHOe MarHUTHOE MoJie B Bakyyme. 3akoH buo-Caapa-Jlamiaca v npuHIUIN CyNepIio-
3UIMU. MarHuTHoe 1moJie KpyroBoro Toka. MarouTHas MHAYKIMS B LIEHTPE BUTKA. Pacuer mHAyKuMu
MAarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M IUPKYNISIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUS! TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. BzauMmoserictBue TokoB. MarHuTHOE MoJie 3apsbKEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLBI cruilbl Toka B cucreme CHU. Borunc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa nmuddepen-
LMAJIbHBIX YPAaBHEHUH TEOPUU MOCTOSIHHOIO MarHUTHOT'O MOJIS.



JeiicTBMe MarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MarHutHoe noje. MarouTHas UHAYKUUS.
CunoBsie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. J[BuxkeHne 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
U TIOCTOSIHHOM MAarHUTHOM 1oJi€. BbIBol ypaBHEHUH IBUKEHUS U MX pelleHue. J[BUKeHue BIOJIb CH-
JIOBOM JIMHMU. /[BH>KEHHE MO OKPYKHOCTH. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JBUXKE-
HUA 4acTULbL. [[BrokeHue 110 BUHTOBOM JInHMM. IIlar u paguyc BUHTOBOM JIMHUM. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JIEKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpenenceHue OTHOIICHUS 3a-
psiaa 3IEKTPOHA K €r0 Macce METOJIOM MarHETPOHa.

JlelicTBME MarHUTHOTO TOJISl HAa MPOBOJHUK ¢ TokOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1€. MarHuTHbI MOMEHT.

JJIeKTPOMAarHUTHAsi HHAYKUUA. MarHUTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papanes u npasuio JleHna. DeKTpoABHXKyIas cuila HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIllEE €My ypaBHEHHE MakcBemia. DJIEKTPOABHKYILAs CUJla B MPOBOJHUKE, IBMXKYLIEMCS B
MarHuTHOM nose. CaMOMHAYKIUSA. DIEKTPOABIKYILAS CHJIa CAMOMHAYKIMHU. HAYKTHBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTYIIKU M MPOBOJHUKA. 3aBUCHUMOCTh CHJIBI TOKA B LIEMH OT
BPEMEHM. DHEPIUsl MarHUTHOTO IOl B KaTynike. BuxpeBoe anekrpuueckoe nose B cojaeHoune. Mn-
JNYKTUBHOCTB COJICHOMJA. DHEPIrusi MarHUTHOT'O MOJI B 3alIOJIHEHHOM BeIeCTBOM cosieHouge. 11not-
HOCTb DHEPIrUU MarHUTHOTro noJisd. Toku Dyko.

DJIeKTPOMarHuTHhle KojebaHus. ['apmonmdeckue kosneOanus. KonebarenbHbIN KOHTYp, CO-
CTOSIIIMK M3 KOHJEHCATOpa M KAaTYIIKU MHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KoJeOaHUI HaNpsHKEHUS
Ha 00KJIaJIKax KOHAEHCcaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HAMPSKEHUs U 3apsiaa
Ha OOKJankax KoHjaeHcaropa. Yactota konebanuii. @opmyna TomcoHna. DHeprusi KonebaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMarHuTHOe moJie. YpaBHeHHs MakcBela B MHTErpaJbHOW U nuddepeHuansHon
dbopmax. [TmoTHOCTH TOKa cMeneHus. Bekrop Ymosa-IloliTunra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KOJICOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. KorepentHocTh. MHTEphEpeHIHs cBETa OT ABYX TOUYEYHBIX UCTOYHHUKOB.
HNuTtepdepenninonnas kaptuHa. Pacmpenenenre MHTEHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTEepdepeHIns cBeTa B TOHKHX TuIeHKax. MHTepdhepoMeTpsl.

Judpaknus. [puanun [oiirenca — @penens u npuHIUN cyneprno3uuu. [ papudeckuii MmeTon
CIIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Jnppakuus cBera Ha KpPyrjoM OTBepCTUU. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakus csera Ha menu. udpakmron-
Has pemeTka. JudpakinonHas penierka Kak CleKTpaabHbIA TPHOOp.

Honsipu3anus cBera. DJUIMNTUYECKAs W JMHEHHAs MOJSAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
Bonna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOISPU30BAaHHBIM U YACTUYHO MOJSPU30BAHHBIN
ceeT. Crenenp nojsipuszanuu. [lonsipuszanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOHHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iaydeHue. B3anuMoneicTBUE H3Iy4ECHHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocooHocTs. TlornomarensHas cnocoObHocTh. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOIHBIM H3iIydeHUEM. I[IOTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'0 TeryioBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHusa Buna.

®otonbl. Potonsl. Mmnynbsc u sHeprus gorona. @otordpdexrt. BonpramnepHas xapakTepucTH-
Ka BakyyMHOTo (hoTosseMeHTa. 3akoHbl GoTodddekrra. TopMo3HOE pEeHTreHOBCKOE M3aydeHue. -
¢dext Komnrona. J/laBnenue ceera. OnwiThl JIeOenepa. J[apnenue mydka cBeTa.

Pa3nen 5. AtomHas pusuka



BopoBckas Teopust atoma. Criektp uznydeHus aroma Bojgoponaa. @opmyna bansmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodororo nona. Ilocrynarer bo-
pa. CxopocTh 1 panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHUE CBETA ATOMOM.

OcHoBBI KBaHTOBOHI MexaHMkHM. KopmyckynsipHO-BOJIHOBOM ayanusM. Bosnbel ne bpoitns.
®opmynel 1e bpoins. Iudpakmnus 31eKTpPOHOB M HEHTPOHOB B KpucTayuiax. BomHoBas GyHKIUMA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuibl. HeompeneneHHOCTH KOOPAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmoOHApHBIX COCTOSIHUM. CIIEKTp YHEPTH.

Crtpoenue atoma. AToM BOAOpPOJa B KBAaHTOBON MexaHUKe. CIEKTp SHEPruid AJIEKTpOHA. DHEp-
rerudyeckue ypoBHH. [loTeHInansl BO30YXICHUS 1 HMOHM3AaLUHU aToMa. [IpocTpaHcTBEeHHOE KBAaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHrue. CiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGHUrypauuu. llepuoauueckas cucTemMa >JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U ciou. [Ipunanun [aymu. Onsit [lTepna u N'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOn3BOJIbHBIN pac-
11aJ] 4acTULbL. Y CIIOBUE CaMONPOU3BOJIBHOIO pacnasa. JHEprus cBA3MU. Y AenbpHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmysibl, onuchiBaromiel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOI0 4Kcia. PainoakTHBHOCTh. 3aKOH paJlO0aKTUBHOIO pacnaja. SlaepHele peakuu.

4.2. Conepxanue JeKI Ui

Ne . Kon-8o
HaumenoBanue nexknuit
n/o JacoOB
1. BBenenue. Knnematnka MaTepuaJbHON TOYKHM U BPalIaTeJIbHOI0 IBUKEHHU. 2

[Tpenmet u 3amaun Kypca ¢puszuku. Ou3nka Kak OCHOBAa €CTECTBEHHOHAYYHBIX 3Ha-
HUil. CBsi3b (PU3MKHU C CENBCKOXO3SHCTBEHHBIM IPOHM3BOJICTBOM. Poib ¢usuku B
oxpaHe okpyxkatomei cpeapl. CTpykTypa Kypca GHU3uKH.

MexaHuueckoe ABM)KEHHE U €ro OTHOCHUTENbHOCTh. Ilepememenue u myTh. Cko-
pocTh, yckopeHue. PaBHOMEpHOE MNpSIMOJIMHEHHOE IBHXKEHHE. PaBHOYCKOpEeHHOE
IPSIMOJIMHENHOE ABM)KEHHE. YTJIOBOE NEPEMEILEHUE, YIVIOBAs CKOPOCTh, YIJIOBOE
ycKkopeHue. PaBHOMepHOE TPSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEIbHOE ABM)KEHUE

2. | Mexanuyeckue KoJe0aHus M BOJIHBI. ['apMOHWYECKHE KOJICOAHHS U UX TTapaMeT- 2
pbl. CMmeleHre, CKOpOCTh, YCKOPEHHE MPU TapMOHUYECKOM KOJIe0aTeIbHOM  JIBH-
keHuu. [lomHash SHeprusi TapMOHWYECKHX KoJieOaHWU. MasTHUKK (MPY>KUHHBIN,
¢u3nueckuif, MaTeMaTU4ecKuil). YNHpyrue TrapMOHHUYECKHE BOJIHBI (YpaBHEHUE
BOJIHBI, (pa3oBasi CKOPOCTh, AJIMHA BOJHBI, BOJIHOBOE YHUCIIO).

3. | OcHoBbI TepMOAUHAMUKH. [IepBoe Havyao TepmoanHaMuku. [IpuMenenue neppo- 2
ro 3aKOHAa TEPMOJWHAMHUKU K Pa3UYHBIM H30mporeccaM. AnuabaTHBIA Mmpoiiecc.
Huxn Kapuo. KII/] TernmoBoi MamuHbI.

4. | AtomHas u siaepHasi puszuka. Ctpoenue atoma. OnbiT Pesepdopna. KBantoBbie 2
noctynatel bopa. Moaens atroma Bogopona no bopy. Crpoenune atomMHOro sijapa.
PannoakTUBHOCT. 3aKOH paJuoaKkTHUBHOIO pacnana. EcTrecTBeHHass U MCKYCCTBEH-
Hasl paJIMOAKTUBHOCTD. S IepHbIC peaKIIyH.

HTtoro 8
4.3. ConeprxaHue J1a00paTOPHbIX 3aHATHIA
Ne . Komn-Bo
HaumeHnoBaHMe MpakTUYECKUX 3aHATUN
/o 4acoB

BBoansiii nnctpykrax no Th. Omnpenenenue norpemuocTeit usmepenunii. Onpe-
JieJICHHE IUIOTHOCTH TeJl IPAaBUJIBHOM FreOMEeTpUIEcKOi (popMBl
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W3ydyeHne rapMOHNYECKHUX KOJeOaHUIl ¢ MOMOIIBI0 MPYKMHHOTO MasiTHUKA

Onpenenenue K03 uimenTa TMHEHHOT0 paciupeHus: TBEPAOTO Tea.

OHpCI[CJ'IeHI/Ie OKBUBAJICHTHOI'O COITPOTHBJICHUS IIPH ITOCICAOBATCIIBHOM U I1apall-
JICJIBHOM COCOVHCHMAX

DN B~ (W

Omnpenenenue Gokyca U ONTHYECKON CHIIBI COOMpAIOIIEH U PaCCEHBAIOIICH JTUH3BI

N N (N

Hroro

4.4. Copepxanue NpaKTHYECKUX 3aHATHH
He npenycmotpeHno.

4.5. Buabl u coJep:KaHue caMOCTOSITEJILHON padoThl 00y4Yalouuxcst

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJarOIITUXCS

Buapl camocTosTensHONH pabOThl 00y4YarOMIUXCs KonnuecTtBO yacoB

BriniorHeHE KOHTPOJIBLHON pabOTHI 60

CaMocCTOsITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 57

HTroro 117

B cooTBeTcTBUY C yueOHBIM IUIAHOM TPYAOEMKOCTh KOHTPOJISI COCTABISIET 9 4acoB.
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIMUX Cs

i HaunmenoBanue TeM 1 BOpocoB

Kom-Bo
4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. Konmnenrpanus mo-
nexyin. OyHkus pacnpeneneHus MoJaeKya MPOCTPAHCTBE U MO ckopocTsM. Cpen-
Hue ckopoctH. aBnenue rasza. [IpuOnmkeHHOE BBIpaKEHHE Ui CPETHEro yucia
yIapoB MOJEKYyd O cTeHKy. CBs3b JaBICHMS CO CPEIHMM 3HAa4eHHEM KBajpara
CKOPOCTH MoJieKysbl. OCHOBHOE ypaBHEHME KMHETHUYECKOM Teopuu rasa Pacrpe-
nexenne Maxkcseiia — bonbiiMana.

23

2. TepmoauHamuka uaeaabHoro raza. Mous Bemecrsa. Uucno ABoragpo. Mossp-
Hasl Macca. YpaBHEHUE COCTOSIHUS HACaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSS DJHEprus HACaIbHOro rasa. M3oxopuueckuit
nporecc. TennoeMKocTs WeaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOoxbl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensM cBoOo-
nel. M300apuueckuii mporiece. TermmoeMKOCTh UIeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUS ne-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

23

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyrbl, CBA3bIBAIOIIEH MIIOTHOCTD
TOKa U CPEJTHIOK CKOPOCTh HOCUTEIIEH TOKA. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Ciibl. PaboTa CTOPOHHHMX CHIJI
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABMXKYyIas cwuia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 OJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKa.

23

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apsi/ibl U TOKU. MaruutHoe nosje. MarautHas
uHaykuusg. CuaoBble TMHUM MarHuTHOTO mojsi. Cuna Jlopenua. [IBrxenue 3apsi-
JKEHHOM YacTUIIBI B OJTHOPOJHOM H ITOCTOSSHHOM MArHUTHOM Tionie. JIBrokeHue
BJIOJIb CUJIOBOM JMHHUU. JIBM)KEHHE II0 OKPY)KHOCTH. 3aBHCHUMOCTb paauyca
OKPY>KHOCTH OT CKOPOCTH JIBMDKCHHSI YacTHIIBl. J[BYDKCHHE 1O BUHTOBOW JIMHHH.

24
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[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsSOKEHHOW  YaCTHIIbI
B IEKTPUYECKOM M MAarHUTHOM mnoJjsax. OnpeneneHUe OTHOLIEHHs 3apsiia dJekK-
TPOHA K €r0 Macce METOI0M MarHerpoHa. JlelicTBre MarHUTHOTO MO

Ha IPOBOJHUK ¢ TokoM. Cuna Amnepa. KoHTyp ¢ TokoM B MarHuTHOM noje. Mar-
HUTHBI MOMEHT.

5. OcHOBBI KBaHTOBOH MexaHUuKH. KoprycKkyisspHO-BOIHOBOH Ayanus3Mm. BomHsl ae
Bpoiinsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast gpynkuus u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-

15 Kak pemeHue ypaBHeHue llpeawnrepa myis cBoOGomHoi vactuilel. Heompene- 24
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeIEHHOCTEN. YpaB-
Henue [llpenunrepa nis craiioHapHbIX COCTOSIHUI. CIIEKTP SHEPrUil.

Hroro 117

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAaMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst

1. ®uzuka [DNEKTPOHHBIN pecypc] : METO. YKa3aHUs M0 U3YYEHUIO TUCHMIUIMHBI U 3aJJaHUe JJIsI
KOHTPOJILHOM pabOThl CTYAEHTaM 3a0YHOTO OTIEJIEHUS arpOHOMHYECKOH CIerUanbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UHctutyT arposkonorun .— YenssOuHCk:
OxHO-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
u3 cetn MaTepHer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

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

OxHo-Ypanbckuit I'AY, UucTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 JiokanbHOU
cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Jdoctym wu3 ceru HWHrepHer

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

3. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. yKa3aHUsS AJIs NPAKTUYECKUX U CaMOCTOSITENb-
HbIX paboT 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 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. IlocTosHHBIN 3IEKTPUUECKUIN TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHMsI AJIsl BHIIIOJHEHUS
MPAKTHYECKUX U CaMOCTOSTENbHBIX paboT mo ¢u3uke / coct. C. C. benoycosa ; KOxHO-
VYpansckuiit 'AY, Uuctutyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit ['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 .—  Joctym wu3 ceru  HMHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnextpocTaTtuka [DIEeKTpOHHBIN pecypc] : METO/. YKa3aHHs AJIs BBIIOJHEHMSI IPAKTUYECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
CTUTYT arposkosiorun .— Mmuacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 50 c. : wi., Tadn. —
bubmuorp.: c. 47 (5 Ha3B.) .— 0,8 MB .— Jloctyn wu3 nokampHOH cetn WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

6.D0oHI OLEHOYHBIX CPEIACTB AJIsl MPOBeAeHUS
NMPOMEKYTOYHOH aTTeCTAIMU 00y4ar0IIMXCS

Jnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusm OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOBEACHUS
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HpOMe)I(YTOqHOﬁ arTecralnuu 06yqa101u1/1xca II0 AUCHUIIIINHE. CDOH,Z[ OLICHOYHBIX CPCACTB IMPCACTAB-
neH B [Ipunoxxennu Nel.

7. OCHOBHASI U JONOJIHUTEIbHAS YUeOHAasl JIUTEepPaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIIMHBI

OcHoOBHast M JOMOJHUTEIbHAS yueOHas nuTepaTypa nmeerca B HayuHoiOuOnIMoTeke u 3iek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHas1 iUuTEpaTypa
1. I'pabosckwuii, P.1. Kypc ¢pusuku [DnexkTpoHHbIH pecype] : yueb. mocodrue — DIeKTpoH. JaH. —
Cankr-IletepOypr : Jlans, 2012. — 608 c. — Pexum nocryna: https://e.lanbook.com/book/3178
2.I'pabosckuit, P.M. CoopHuK 3a1a4 mo ¢pusuke [DIEeKTPOHHBIN pecypc] : yued. mocodue — DIek-
TpoH. nan. — Cankr-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum gocry-
na:https://e.Janbook.com/book/3899

JonoHuUTE/ILHASI IUTEPATypa

1.Kanamnnkos, H.I1. ®usuka. IaTEpHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IlerepOypr :
JIaub, 2009. — 160 ¢. — PexxuM goctyma: https://e.lanbook.com/book/172

2. Kypb6aues, }0.®. dusuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpBITHIN
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnekTpoHHbI pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=90773

3. Tpodpumona, T. U. Kypc dusuku [Tekcr] : yaedbnoe nocodbue / T. U. Tpodumosna. - 7-¢ u3.,
ctep. - M. : Beiciias mkona, 2003. - 542 c.

8. Pecypchl 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 6mommoreka ONLINEhttp://biblioclub.ru

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

9. MeToauyeckne yKa3aHus JJsl 00YYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

YuebHO-MeToanYecKue pa3paboTku umeroTes B HayuHoit OuOnmoTeke ©  AICKTPOHHOW WH-
bopmannonno-obpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

1. ®usuka [DneKTPOHHBIN pecypc] : METON. yKa3aHUs 110 U3YYEHMIO AUCLMIINHBI U 3aJaHHUE JUIS
KOHTPOJIbBHOW pPabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; FOxno-Ypansckuit 'AY, UactutyT arposkonorun .— YensiOnHCk:
OxHO-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
u3 cetn MaTepHer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JluHamuka. 3aKOHBI COXpPAHEHMsI B MEXaHUKe [DIEKTPOHHBIN pecypc] : METON. yKa3zaHus Ui
BBITIOJTHEHUS TIPAKTUYECKUX M CAMOCTOATEIbHBIX 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 nass.) .— 0,6 MB .— JlocTyn u3 JiokanbHON
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. Kunematuka [DneKTpOoHHBIN pecypc] : METOJ. yKa3aHUs AJIs NPAKTUYECKUX 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-
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auorp.: c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctym wu3 JjokanbHOM cetn WMAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. TIoCTOSIHHBIN JIEKTPUYECKUM TOK [DIEKTPOHHBINA pecypc] : METOA. yKa3aHus AJIsl BHITOJTHEHUS
NPAaKTUYECKHX M CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
VYpansckuii ['AY, Uucturyt arposkosioruu .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2017 .—
44 c. : un., Tabn. — bubmmorp.: c. 41 (7 vazs.) .— 0,5 MB .— JlocTyn U3 JOKaIbHOW cEeTH
HNAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctym wu3 cetu  UWHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnektpocTaTuka [DJIEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIs BBITIOJHEHUS MPAKTHYECKUX U
camocTosTeNnbHBIX padoT no ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, Un-
CTUTYT arposkojoruu .— Mmuacckoe: KOxno-Ypansckuit 'AY, 2017 .— 50 c. : wr., Tabm. —
bubmmorp.: c. 47 (5 wmaze.) .— 0,8 MB .— Jloctymn wu3 nokampHOW cetu WAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 ceTu HNHuTteprer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYILIECTBJICHUH 00Pa30BATEJILHOTO
npouecca no AUCUMILINHE, BKJIKYAs NepedeHb NPOrpaMMHOIo obecredyeHus
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIAETCS 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,
JInnensunonnsiiinorosop Ne 47544515 or 15.10.2010

- Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, JIunieH3M0OHHBINAI0TOBOD
Ne 47544515 or 15.10.2010

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

- OmneparnmoHHasi cucTeMa CrenuaibHOTO Ha3HaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpamMmoii  LibreOffice (OYpI'AY), Jlunensuonnsii gorosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs JAJIs1 OCYIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpouecca No IUCHUILINHE

Ilepedyennb y4eOHBIX Ja0opaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YueOnas aymutopus Uil MPOBEJCHUS 3aHITHI JIEKIIMOHHOTO THUIIA, OCHANIEHHAS MYJIBTHME
IUHHBIM 000pyIOBaHUEM (KOMITbIOTEpHU BuaeornpoekTop) 103,202,206.

2. YueOHasayAUTOPHs ISl IPOBEJICHNS TPAKTUUECKUX 3aHATHH, 3aHATHH CEMHHApPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX pa0oT, TPYITIOBBIX U MHIWBHUIYaTbHBIX KOHCYJIBTAIUN, TEKYIIEr0 KOHTPOJIS U
npomexxyrounou arrectanuu 103, 105,107 .

3. JJaboparopus usuku 107 .

4. TTomemeHust 7151 caMOCTOATENbHON paboThl oOydarommxces 101, 103, 308, 317 u manbiii uu-
TaJILHBIHA 3aJ1 ONOJIMOTEKH.
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IlepeyeHb 0OCHOBHOIO y4eOHO-1a00paTOPHOro 000pyA0BaHKS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKON PEIIETKH
Monenb 37eKTpoABUTaTes
DneKTpocKon 1abopaTOPHBII

HaGop rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ TUpSIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OanmucTUUECKUi
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJMK NONBEMHBIH

Crpenku MarHUTHbIE

JlabopaTtopusiit Habop «M30mporecch»

12. UnnoBanmoHHbIe ()OPMBbI 00Pa30BaTENbHBIX TEXHOJIOTHIA

3aHATHUA

dopmbl pabOTHI Jlexunu

I13

I/IHTepaKTI/IBHHe 3aHATUA

PaboThl B MaJIbIX rpymmax
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IIPHJIOKEHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
obOyuaromuxcs nmo aucuurinie b1.5.19 ®u3zuka

Hamnpasnenue nmoarorosku 35.03.04 Arponomus

[Tpoduns Arpoousnec
VYpoBeHb BhICIIEro 00pa3oBaHus — 0aKkaJaBpUaT (aKageMUYecKHii)

Kanudukamus- 6akajsaBp

dopma 00yueHus — 3a04HAast

Muacckoe
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
MpoIecChl, Ha KOTOPBIX
OCHOBAHBI MPUHITUTIBI
NeNCcTBUSI 0O0BEKTOB MPO-
(heccruoHanbHOM nes-
TEIBHOCTH ¥ KOTOPBIC
UCTIONIB3YIOTCS I pe-
meHuss npodeccuoHab-
HeIXx 3amau - (b1.B.19-
3.1)

KEH
YMCTb:UCIIOJIL30BATh

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

(b1.5.19-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.19-
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.b5.19-3.1 | OGyuaromuuiics He OObyuaromuiics OO6yuaromuiics ¢ 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
b1.5.19-V.1 | Ob6yuarouuiics He OOyuarommiics 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 peIICHUS JUTSl peIIEHUS TIPO- HUS Tpodeccuo- HUS Tpodeccro-

18




npodeccuoHab- (eccroHaTBHBIX HaJIBHBIX 337134 C HaJIbHBIX 337134
HBIX 3a4a4 3aga4 HE3HAYUTCIIbHBIMHA
3aTPYIHCHUSIMU
b1.5.19-H.1 | OGyuaromuiics He OOyuaronuiics OO6yuatomuiics ¢ Ob6yuarouuiics

BJIaJIcCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pu3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a u
MO/JICIIMPOBAHUS,
TEOPETUIECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBA-
HUS TIPU PEIICHUN
npodecCuoHaIb-
HBIX 3a7a4

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTeMaTH4eCKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO U JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBAHMUS TIPH
pereHuu npodec-
CHOHAJTIbHBIX 3a7a4

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBbIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hu-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTo/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMSI TIPH
pemeHnu npogec-

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (HU3H-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUsI, TEOPETH-
9YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICTOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

CHOHAJIBHBIX 3aJ1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUsl U (MJIH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIe /IJIsl OL[EHKH 3HAa-
HHi, yMeHHii 1 HABBIKOB U (MJIH) ONBITA AeATEIHLHOCTH, XaPAKTEPHU3YIOIINX

Tanbl GopMHUPOBAHUA KOMIleTeHIUI B nmpouecce oceoenust OIIOII

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMUMBIC ISl OIEHKH 3HAHUH, YMEHUN U
HAaBBIKOB, XapaKTEPU3YIOIIUX IPOABUHYTHIH 3Tan (OpPMUPOBAHUS KOMIIETCHIIUN B IPOIIECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1.

®usuKka [DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MO U3YYEHUIO JUCHMIUIMHBI U 3a/1a-
HUE JJI1 KOHTPOJIBHOU pabOThI CTYIGHTaM 3a09HOTO OTACIICHUSI arPOHOMUYECKOU CTICTIH-
anpHOCcTH / cocT. C. C. benoycona ; FOxno-Ypanbckuit ['AY, UHCTUTYT arposkoyioruu
— Yensounck: HOxHo-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npuin. — bub-
auorp.: c. 74 (5 HasB.) 1 MB .— Jloctyn wu3 nokanpHOuM cetn HAD
http://192.168.2.40/Books/ppm037.pdf Hoctynm w3 cetm  MHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

Jlunamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus
JUTSL BBITIOJTHEHUS TTPAKTUYECKUX M CAMOCTOSITEIBHBIX padboT no ¢usuke / coct. C. c. be-
noycosa ; Oxno-Ypansckuii I'AY, WuctutyT arposkosnornn .— Mmuacckoe: HOxHo-
Vpansckuii 'AY, 2017 .— 44 c. : wn., Tabn. — bubnuorp.: c. 42 (9 nass.) .— 0,6 MB
.— Hoctyn u3 nokaneHoi cetu MAD http://192.168.2.40/Books/ppm060.pdf .— Jloctyn
u3 cetu MaTepHeT http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [DnekTpoHHBIN pecypc] : METOA. yKa3aHUs ISl IPAKTHUYECKUX U CAMOCTOS-
TeabHBIX padoT no ¢usuke / coct. C. C. benoycora ; KOxno-Ypansckuii 'AY, UacTutyT
arposkosoruu .— Mmuacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 28 c. : wi., Tadn. — C
npui. — bubmuorp.: ¢. 26 (6 Ha3s.) .— 0,5 MB .— Jloctyn u3 nokanbHo# cetn MAD
http://192.168.2.40/Books/ppm062.pdf Hoctyn u3 CeTH HNHuTteprer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[ToCTOSHHBIN NEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc| : METOHA. yKa3aHus IJisi BbI-
MOJTHEHHUS MIPAKTUYECKUX U CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycosa
; FOxHo-Ypanbckuii ['AY, UuctutyTt arposkonorun .— Muacckoe: HOxHO-Ypanbckuii
I'AY, 2017 .— 44 c. : un., Tabn. — bubmuorp.: c. 41 (7 va3s.) .— 0,5 MB .— Jloctyn u3
nokansHOM cetn MAD http://192.168.2.40/Books/ppm063.pdf .— Jloctyn u3 cetu Un-
tepHeT http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
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5. OnexTtpocTaTtuka [DneKTpoHHBIN pecypc] : METO. yKa3aHus JUIsl BBIIOJIHEHUs IIPaKTHYe-
CKHX M CaMOCTOSTENbHBIX padoT mo ¢usmuke / coct. C. C. benoycona ; FOxH0-Y panbckuii
I'AY, Uncturyt arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 50 c. :
ui., Tabn. — bubnuorp.: c. 47 (5 Hase.) .— 0,8 MB .— Jloctyn u3 nokansHO# cetn UAD
http://192.168.2.40/Books/ppm064.pdf — Hocrym wu3 cetm  HHtepHer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeToauyecKue MaTepuaJibl, ONpe/easiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommx 3tan(b1) gopmMupo-
BaHHUS KOMIIeTEeHI Ui

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMKX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIH-
IIJINHE <<CDI/IBI/IKa>>, MPUBCACHBI NPUMCHHUTCIIBHO K KAXKIOMY M3 UCIOJB3YCMbIX BUJ0OB TCKYIICTO KOH-
TPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliy 00yJarommuxcs.
4.1. OueHo4HbIe cpeacTBa s MPOBEJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. KonTponpHas paboTa

KonTtponpHast paboTa MpoBOAMTCS I OLEHKH Ka4eCTBA CaMOCTOSITEIBHOTO OCBOCHUS CTYICH-
TOM 00pa30BaTEIbHOM MPOrpamMMbl MO OTAEIbHBIM TeMaM IUCHMIUIMHBL. PaboTa oueHuBaeTcs Mo
YCMOTPEHUIO MIPENOAaBaTeNs OLIEHKON «3auTEHO», «HE 3a4TeH0». CoepKaHne KOHTPOILHOU paboTh
U TpeboBaHMS K ee 0(OPMIICHHUIO NMPUBEACHBI B METOJANYECKUX YKa3aHUAX «MaTemaTtuka: MeToauye-
CKHE yYKa3aHUS K BBIIOJIHEHUIO KOHTPOJIBHOI pabOThI».

Kputepun o1ieHKH KOHTPOJIBbHOM paboThI (TalIl.) JOBOISATCS 0 CBEICHUS CTYACHTOB Ha YCTaHO-
BOYHOI nekmu. O1eHKa 0OBABISIETCS CTYACHTY IOCIIE TPOBEPKU KOHTPOIBHOM PadOTHI.

[IIxana Kputepuu onennBanus

OreHka «3a4TeHO» | - coJepaHue U O0(hOpMIIEHHE KOHTPOJIHHONH pabOThl COOTBETCTBYET TpeOo-
BaHMSM;

- U3JI0’KEHHE MaTepHala JJOTHYHO, TPAaMOTHO;

- HaJIMYMe MaJO3HAYNTEIbHBIX OMIHOOK MM MOTPEIIHOCTh HETPHHIUITHAAb-
HOT'0 XapakTepa NPUBBINOIHEHUHN 33aHUH.

OreHka «HE 3a4TEHO» | - cojep)kaHhe U opOpMIICHHE KOHTPOJIBHON paboOTHl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepHalia He JIOTUYHO, UMEIOTCS TpaMMaTUYeCKHe OINOKHY;

- 3Ha4YMTENbHbIE OLIMOKM NPUHIMINAIBHOTO XapakTepa IPHUBBIIOIHEHUU
3aJJaHuH.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBA OCBOCHUS 00YyJarOmUMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM 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 CBeAeHUs 00ydJaromuxcsl B Havase 3aHsATHil. OT4eT OleHUBaeTCs 0 YCMOTPEHHIO Mpernoa-
BaTeNsl OLICHKOM «OTJIIMYHO», «XOPOILO», «yI0BIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» WU OLICH-
KOM «3auTEHO», «HE 3auTeHO». OIEHKa «3a4TE€HO» CTABUTCS OOydJaronumcs, ypoBeHb 3YH koTophix
COOTBETCTBYET KPUTEPUSM, YCTAHOBJIICHHBIM JJISi TIOJIOKUTENBHBIX OIEHOK («OTIMYHO», «XOPOIIO»,
«yIOBJIETBOPUTENBHO»). OlieHKa 00BsABIsAETCS 00ydaromeMycsl HEMOCPEACTBEHHO MOCIIE CIauM OTYe-
Ta.
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HIxanaa

Kpurepun oneHuBanusi

Orenka 5
(OTIIMYHO)

- U3JI0KEHHE MaTepHralia JIOTHYHO, TPAMOTHO;
- CBOOOIHOE BJIJICHUE TEPMUHOJIOTHEI;

- YMCHHUC BBICKA3bLIBATH U O6OCHOBaTB CBOU CYXICHHA IPU OTBCTC Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMCHHUC OIMUCBIBATH (1)I/I3I/I‘-IGCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- YMEHHE MPOBOIUTH U OLICHUBATH PE3YJIbTAThI H3MEPCHHUI;

- CIIOCOOHOCTH pelIaTh 3a7auu.

Onenka 4
(xoporio)

- U3JI0’KEHHE MaTepuasa JIOTMYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPHUMEHEHHE TEOPETUYECKUX 3HAHUM JUId onucaHus Qpusu-
YECKUX 3aKOHOB, SIBICHHMI M NPOLECCOB, PEIICHUS KOHKPETHBIX 3ajad,
IIPOBEJCHUS U OLICHWBAHUS PE3YJIbTaTOB MU3MEPEHMM, HO COJEp)KaHUE U
¢dbopMa 0TBETa UMEIOT OTJEJIbHbIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0’)KEHHME MaTepuasa HeMoJHO, HEMOCIEA0BAaTENIbHO,

- HETOYHOCTH B OIpPEAETICHUH MOHATHI, B MPUMEHEHUH 3HAHUM IS OMu-
caHusi (U3MYECKUX 3aKOHOB, SIBJICHWH U IMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3aJ1a4, IPOBEACHUS U OIICHUBAHUS PE3yJIbTaTOB U3MEPEHU,

- 3aTpyAHEHUS B 000CHOBAHUH CBOUX CYKICHUIA;

- oOHapyXHBaeTCsl HEAOCTATOYHO IIyOOKO€ MOHMMaHUE M3YYEHHOTO Ma-
Tepuaia.

OneHka 2
(HEYIOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETHUYECKUX 3HAHWM; JOMYIICHBI OITHOKU
B OIPEJCIICHUH TMOHATUN M OMHMCAHUU (PU3MUECKUX 3aKOHOB, SIBICHUH U
IPOLIECCOB, HCKAXKEH MX CMBICH, HE PEUICHBI 33aJaul, HE NMPAaBWIBHO OIle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- HEe3HaHHE OCHOBHOTO MaTepHala y4eOHOH HpOrpaMMBbl, JOIYCKAaroTCs
rpyOble OTMOKH B U3JI0KESHUH.

Ixana

Kpurepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMCHHE BBICKa3bIBaTh U OOOCHOBATH CBOM CYXJCHHUS TPU OTBETEC Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NICCKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;

- YMEHHE MPOBOJUTH M OIIEHUBATH PE3YIbTAThl U3MEPEHUI;
- CITOCOOHOCTP pelaTh WHKCHEPHBIC 3a/1a4ud (JIOMYCKAeTCs HAIMYHe Ma-
TIO3HAYUTEIBHBIX OMIMOOK WIIM HETOCTATOYHO TOJTHOE PACKPHITHE COMEP-
»KaHWE BONPOCA WM MOTPEUTHOCTh HEMPUHIMITHAIBHOTO XapakTepa B OT-
BETE Ha BOIPOCHI).

O1neHKa «He 3a4TEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUIL; TOMYIICHBI OIINOKH
B ONpEICICHUM MOHATUN U ONMMCAHWU (PU3NYECKUX 3aKOHOB, SIBJICHUU U
IPOIIECCOB, NCKaKEH MX CMBICI, HE PEIICHbI 33a4H, HE MPABUIBHO Olle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja yuyeOHOW HpOrpaMMBbl, AOMYCKArOTCS
rpyObie OUIMOKH B U3JI0KEHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM 00pa3oBaTelbHOU
IIPOrpaMMBbI 110 TEMaM WM pas3fesiaM AUCUUIIIMHGL. [lo pe3ynbpraraM 3aueTa CTyIEHTY BBICTaBIISIETCA
OLICHKA «OTIUYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO» NN «HEYJOBIETBOPUTEIBHO».

Kputepun orieHku otBeTa cryaeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynprar TecTupoBaHus OOBSIBISIETCS CTYIEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

lxana Kpurepun onieHnBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIHYHO) 80-100
Orenka 4 (xoponio) 70-79
Ouenka 3 (ya0BIE€TBOPUTEIBHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Menee 50
MexaHuka

1../IBa Tena MmaccaMumi ¥ m2 COEAMHEHBI HEPACTSKMMOM HUTHIO, TEPEKMHYTOM Yepe3 HEBECOMBII
OJI0K, YKPEIUIEHHBIN TI0 KPalo CToJIa C T1aIKOH MOBEPXHOCTHIO.
I,

Ecmum;>mza T — cuia HaTsSHKEHUE HUTH, TO YpaBHEHUE BTOPOro 3akoHa HeroTOHA 114 Teila Maccou B
IIPOEKIIMH Ha HAIPaBICHUE IBHYKCHUS UMEET BH/L..

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

*  mia=(mi+m2)q-T

e mja=miq+T
2.JTuck paBHO3aMEUIEHHO BPAILLAETCSI BOKPYT OCH. Y KaKUTE HAIPABJICHUS BEKTOpA YIJIOBOM CKOPOCTH
TOYKA A Ha 000J1€ OUCKA.

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

3. Ecniu BeKTOD ar U ay — TAaHT€HIIMAIbHAS U HOPMaJIbHAsI COCTOSALINE YCKOPEHHUSI, TO JJIsl pABHOMEPHO-
ro IBUKCHUS IO OKPYKHOCTU CIIPABCJIMBbI COOTHOIICHUS.
[IpaB.oTBeT-3
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2 a, =0;a, = const
2 a, =0;a, = const
2 a, =—a=<const,a, =0

4..Temo mMaccoii 2Kr cOpOCHIIN C TTOBEPXHOCTH 3€MJTH BEPTUKAIBHO BBEpX co ckopocThio 20 m\c. Eciu
Ha MMOBCPXHOCTHU 3emiu MNOTCHIMAJIbHAs SHCPIrus TCJIa paBHA HYJIIO U CUJIaMU COITPOTUBJICHUAMUA BO3-
yXa MOKHO MpeHeOpeyb, 3HAUCHHE €r0 KWHETUYECKON YHEPTUHU TTOCIe MPOXOoXkKAeHUs 3\4 pacCTOsTHUS
710 TOYKHA MaKCUMaJIbHOTO MOIbEMa COCTOUT..

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

5./1Ba Tena MmaccaMM mp ¥ m COEAMHEHBI HEPACTSHKMMON HUTBIO IEPEKUHYTHIN Yepe3 HEBECOMBIN
010K

AL

m, my
Ecnu my >mp, a T- cuna HaTSXKEHUs1 HUTH, TO YpaBHEHUE BTOPOTo 3akoHa HbproTOHA 1714 Tena Maccoit
m> B IPOEKIIMHM Ha HANPABIICHUE JTBUKEHUSI UMEET BUI. ..

*  mpa=T-mpg-npaB.oTBET

*  mpa=mog+T

e mpa=mog-T
6./[uck paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. YKaKUTE HAIlpaBJIECHUE BEKTOPA yriIOBOTO
YCKOpEHUs TOUKH A Ha 000/I1e THCKA.

1
4 f \
b ol 2

\/

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

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

e 200 Ix

e 100 Ix
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* 400 [x-mpaB.OTBET.

* 800 Ix
8./luck paBHO3aMEIJIEHHO BPAILIAETCS BOKPYT OCH (CM. pHC.). YKa)KUTE HAPaBJICHUE BEKTOPA YIJIO-
BOI CKOpOCTH TOYKH 4 Ha 000]Ie TUCKA.

1
4 f 1
by ol 2

\J

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

9.Ecnu d, ¥ d,- TaHT€HIUAJIbHAS 1 HOPMAIIbHAS COCTaBISIFOIINE YCKOPEHUSI, TO COOTHOIICHHUSL:

a, =a =const, a, =0 crpaBeIUBbI A ...

T
* PaBHOMEPHOTO JBMKEHUS MO OKPYKHOCTHU
* MPSMOJIMHEHHOTO PaBHOYCKOPEHHOT'O JABM)KEHUS-IIPAB.OTBET
* PAaBHOMEPHOI'O KPUBOJHUHEWHOIO JBUKECHUS
*  IPSAMOJIMHEWHOIO0 PaBHOMEPHOI'O JIBHKCHUS
10./IBa Tena MmaccaM m; ¥ M2 COCIMHEHBI HEPACTSKUMOM HUTHIO, IEPEKUHYTON Yepe3 HEBECOMBIN

OJIOK.
B

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

TepMoaruHamMuka

11.TennoBas mammuHa padoTaeT no nukiry Kapro. Ecnu TemnepaTypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMUUTH Ha oauHaKkoBylo BennuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIUYUTHCS
3. YMEHBIIUTHCA-IIPAB.OTBET
12.CocTosiHME UAEANBHOTO ra3a onpeaenseTcs 3HaueHuaMu napametpos:To, po, Vo, Tae
T - TepmoamHaAMHUYECKas TeMIIepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa nepeseiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPTUA . ..
1. yMeHbIIMIACh
2. yBeJIMYUIIACH
3. HE U3MEHUJACh - IPaB.OTBET
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13.cpennsisi KUHETUYECKas SHEPTUS MOJICKYITbl UACaTBLHOTO raza nmpu temieparype T paBHa
e=Y2KT. 3neck T=ny+ngp+2nk,IA€ Nn, Nephk, - YUCIO CTENEHEH CBOOOIBI MOCTYMATENBHOTO U KoJsieha-
TENBbHOTO JBMKEHUAN MoeKybl. J{is yraekucioro raza (CO2) cydeToM Toro, 4To

CO; — nuHeHasA, 1 UMEIOT MECTO BCE BHUJIbI JIBHKEHUS 4nCIIO T, paBHO...

e 3
e 7
*  §8-mpaB.OTBET
e 5

14.CocTosiHre UaeanbHOTO ra3a onpeaensercs 3HaueHuto napametpoB 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
*  yBEIMYMIIACh
15.TennoBas mammHa padotaeT no nukiny Kapro. Eciu TeMriepatypa HarpeBaTensi yMEHBIIUTH, TO
KII rukona..
O YBCIHUYHUTCHA
O HE U3MEHHUTCS

i
16.CpenHsist KWHETUYECKAast SHEPTHS MOJICKYJIbI HICaTbHOTO Ta3a Mpu Temneparype T paBHa & = EkT .

3necy i =n, + n, + 2n, ,TA€ N, U n, W N, - 94CI0 CTeTeHel CBOOO b OCTYMATEIFHOTO, Bpallia-

TETBLHOTO U KOJIe0aTeIbHOTO JBMKEHUS MOJIEKYIbL. [Ipy yCciI0BUH, 9TO MMEIOT MECTO BCE BHUJIBI JIBH-
xeHui, 1t Bogopoaa (Hz) uucino i paBHo. ..

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

17.Ecnu AU- u3aMeHeHre BHYTPEHHEH HEpruy neaabHoro rasza, A- pabora rasa, Q- KOJIMYECTBO Tell-
JI0THI cooOl1aemMoe rasy, To Ui H30XOPHOTO OXJIaKIECHUS Ta3a CIpaBeAIuBbl COOTHOIICHHUS. . .

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

*  Q<0; A<0;AU<O0

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

*  Q<0; A<0;AU=0
18.TerunoBas mammna padoraet o uukiny Kapno. Eciu Temneparypy HarpeBartesst yMEHbIIUTb, TO
KIIJI oukna ...

* HE U3MEHUTHCS

*  YBEJIMYUTHCSA

*  YMEHBUIUTCS- IPAB.OTBET
19.Ecnu AU- n3MeHeHne BHyTpEeHHEH SHEpruM WealbHOTo raza, A- pabora rasza, Q- KOJIM4ecTBO Tel-
JIOTHI coobIIaeMoe rasy, To JJs aquabaTHOTO CKaTHs raza CIpPaBeJIMBbI COOTHOIICHUS. . .

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

e Q<0; A<0;AU=0

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

* (Q>0; A>0;AU=0
20.Ecnu AV- u3aMeHeHre BHYTpEHHEH SHEprUH UACaIbHOTO ra3a, A —pabota rasza, Q- KoIu4ecTBo
TEIUI0ThI, COO0IIaeMoe rasy, To IJs H300apHOT0 OXJIaXKIEHHUS T'a3a CIpaBeJIMBbl COOTHOIICHHUS. . ..

*  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
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Kosebanus 1 BOJIHBI.

21.YpaBHeHHE MIIOCKON CUHYCOUJAIBLHON BOJIHBI , PACIIPOCTPAHSIONMIMICA B1OJAb ocu OX, uMeeT BU
& =0,01sin(10°t — 2x).. [Tepuox (B Mc) paBeH. ..
1)2
)1
3)6.28-1paB.OTBET
22. 1715 IONEPEYHOM BOJIHBI CIIPABEIIUBO YTBEPIKIACHUEC. .. nnveeeennneeeannneennnnnnns
1. dacTuIsl Cpenbl KOIEOIIOTCS B HAIPABICHUU PACIIPOCTPAHCHUS BOJHBI
2. 4acTHIIBI Cpebl KOJIEOTIOTCS B HAIIPABIECHUSX, IEPIICHIUKYIISIPHO HAIIPABJICHUIO pacpoCTpa-
HEHHUSI BOJIHBI.- IIPAB.OTBET
3. BO3HUKHOBEHHE BOJIHBI CBSI3aHO C JAehopMarieil CKaThs -pacTsHKCHUS
23.YpaBHeHUs ABUKEHUS IPYKUHHOTO MAasTHUKA

0
A m 4t m 1
e N Ty ————

SBnsercst nuddepeHaTbHBIM YPAaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHU - IPaB.OTBET
* CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJHBIX HE3aTyXaIOIINX KOJCOaHUI
24.YpaBHeHHe IUIOCKO CHHYCOMAAIBHOM BOJIHBI, PACIPOCTPAHSIONIEHCs B1oIb ocn OX co ckopo-

= 0,01sinl10%: —

cteio 500 M\c, UMeeT BUT = Ao :I * BomHOBOE unciIo K (B M~)) paBHO..

e 5
* 2 1paB.OTBET
* 05

* 19. /lng nonepeyHol BOJIHBI CIIPAaBEAJINBO YTBEPKICHHUE. . .

* BO3HUKHOBEHHE BOJHBI CBSI3aHO C JieopManueii CKaTHsI — PaCTIKCHUS

*  YacTuusl cpenbl KOJIEOIIOTCs B HAIPABICHUH PACTIPOCTPAHEHHSI BOJIHBI

*  YacTuusl cpenbl KOIEOIIOTCS B HAIPABICHUSX, IEPIIEHANKYISIPHBIX HAIIPABICHUIO PACCTOSHUS

BOJIHBL.-IIPaB.OTBET

25.MatepuanipHasi TOUKa COBEpIAeT rapMOHUYECKOE KoJlebaHue ¢ aMIuTy 1ol A=4cM 1 4acTOTOM
v=2I"11. Ecniu cMenieHrne TOUKku B MOMEHT BPEMEHM, IPUHATHIN 3a HAYaJIbHBIN, pABHO CBOEMY HAadaJlb-
HOMY 3HaYCHHIO, TO TOUYKa KOJIeOIeTCsl B COOTBETCTBUH ¢ ypaBHeHueM (B CH)...

*  x=0,04 cos4nt-npas.omeem

e x=0,04 cosnt

e x=0,04 sinxt

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

§=0,01sin10’(z - %). JltMHa BOJHEI (B M) PaBeH ...

* 3,14 npaB.oTBET
e 2
* 1000

277.YpaBHEHHE NBUKEHUS PYKUHHOTO MasiTHUKA

2
d’x + ﬁx =0
ar’ m

sBisieTcs TuddepeHIInaTbHbBIM YPAaBHCHHUEM. . .

* CBOOOJHO 3aTyXamIIMX KoJIeOaHUH

* CBOOOJHBIX HE3aTYXAIOIINUX KOJICOAHMI - TPaB.OTBET
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*  BBIHY)KJICHHBIX KOJIeOaHU
28.MarepuanbpHasi TOUKa COBEpIIAET TAPMOHUYECKHUE KOJICOaHUs C aMITUTYI0H A =4 CM 1 4aCTOTOU
v =2 I'u. Ecnu cMmelienne TOYKu B MOMEHT BPEMEHH, TPUHATOMN 3a Ha4aJbHBINA, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBHH ¢ ypaBHeHHeM (B CU) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.045sin4 zt
e x=0,04sin xt
29./1ns cheprdeckoit BOJIHBI CIPaBeIMBO YTBEPKACHUE .. ..
*  AMIUIMTY/A BOJHBI 0OpaTHO MPONOPLUUOHATIBHA PACCTOSHUIO 10 UCTOYHMKA KosieOaHuii (B He-
MOIJIOIIAIOIIEN Cpeie) —TPaB.OTBET
* BonHOBBIE TOBEPXHOCTH UMEIOT BUJ NAPALIENBbHBIX APYT APYTY IIOCKOCTEN
* AMIUIMTY/a BOJIHBI HE 3aBUCHUT OT PACCTOSIHUS 10 UCTOYHUKA KoJeOaHUil (IIpU yCIOBUH, YTO
MOTJIOLIEHUEM CPEIbl MOXKHO MpeHeOpeyb)
30.YpaBHeHuE ABKEHUS TIPY)KMHHOTO MasTHUKA

L cosuwt
dt m dt m I
aBIsieTca quQepeHIIaIbHBIM YPaBHEHUEM. . ..
*  CcBOOOJIHBIX 3aTyXalOIUX KoJeOaHun
*  CBOOOJHBIX HE3aTyXaIOIIMNX KOJeOaHUI
*  BBIHYXXJICHHBIX KOJI€OaHUH - TPaB.OTBET
31.YpaBHeHUE IIIOCKON CUHYCOUJAIBHOM BOJIHBI, pacnpocTpaHstouieiics Bronb ocu OX, nMmeer BUA

; z

=0,01 sin(10°t-2x). Jlnuna BonHbI ( B M) paBHa......

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

32.MartepuasibHasi TOUKa COBEPIIAET rapMOHUYECKHE KOIeOaHHs C aMIUTUTY10i A=4CM U 4acTOTOU
v=2 I't. Ecniu cMenienrne ToOuku B MOMEHT BPEMEHH, TPUHATHIN 3a HaYaJIbHBIN, paBHO HYJIIO, TO TOUKA
KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHeM (B CU).....

e x=0,04 cos 4nut

e x=0,04 cos mt

e x=0,04 sin «tt

e  x=0,04 sin 4 ©t- mpaB.oTBET

DIIEKTPOCTATUKA

33.B a51eKTpruUecKOM T0JI€ TNIOCKOTO KOHAEHCATOpa NepeMEIaeTcs 3apsl — B HAlIPaBJICHUH, YKa-
+ -
B

.

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

1. orpumarenbHas-MpaB.OTBET

2. TOJIOKUTEJIbHAS

3. paBHa HYJIO
34.B 3JIEKTPUUECKOM T0JIE TUIOCKO KOHJIEHCATOpa MepeMeIiaeTcs 3apsij +(q, B HapaBIeHUH YKa3aHHOM
CTpEJIKON
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.

Torna pabota cun monst Ha yuactke AB...
1. oTrpuuarenbHas
2. TOJOXUTEIbHAS-TIPAB.OTBET
3. paBHa HYJIIO
35.01eKTpUUECKOE 110JI€ CO3aH0 OJJMHAKOBBIMHU I10 BEJINYMHE TOUEUHBIMHU 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 OpPUEHTUPOBAH B HAlPaBJICHUM. ..

. 4
. 3
)

* 1 npaB.oTBeT.
36.B aniekTpuuecKoM 1oJie INIOCKOT0 KOH/IEHCAaTopa MepeMEIaeTcs 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
Eciu q1 = -q, q2 = +q, @ pacCTOSIHAE MEX/Ty 3apANaMH U OT 2 0 Touky C paBHO a, TO BEKTOP HAIpS-
JKEHHOCTH 1oJIsA B ToYke C OPMEHTHPOBAH B HATIPABJIECHHUH ..

e 1
* 3 —mpaB.OTBET
e 4
e 2

38.051eKTpHUUECKOE 110JI€ CO3JaHO OJMHAKOBBIMHU 10 BEJINYMHE TOUEUHBIMU 3apsaamMu (1 1 q2.

28



4 4y

Ecnu qi= q2= -q a paccTosiHue MeX1y 3apsaaMy U OT 3apsaoB A0 TOYkH C paBHO a, TO BEKTOP HAIPsI-
’KEHHOCTH T0J1s1 B Touke C OPHEHTUPOBAH B HAPABJICHUH. ..

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

39.B aneKkTpuyecKoM NoJie MIIOCKOT0 KOHJEHCATOpa MepeMEIAeTCs 3apsa — B HAIIpaBJICHUH, yKa-
3aHHOM CTPEJIKOM.

.'_ -

Torna pa6ota cwt mosst Ha ydacTke AB...

* paBHa HYIIO

*  MOJOXUTEJIbHA

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

+ -
B

\\A

Torna pabota cun nosnst Ha yuactke AB ...

* paBHa HYJIIO

*  OTpMLATEIbHA

*  TOJOXUTEJIbHA-TIPAB.OTBET
41.JlaHa cuctema TOYEUHBIX 3apsI0B B BAKYYME U 3aMKHYTBIE IOBEPXHOCTH S1, S2 US3. IloTok BekTO-
pa HANPSHKCHHOCTH 3JIEKTPOCTATUYECKOIO MOJI OTJIMYEH OT HYJIA 4epes ...
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*  MOBEPXHOCTH S2 U S3
*  MOBEPXHOCTbH S2
* MOBEPXHOCTH S3
* MOBEPXHOCTH Si, Sz US3
42.91eKTpUUECcKOe MOJIE CO3JaHO OAMHAKOBBIMU IO BEIMUNHE TOUEUHBIMU 3apsiiaMu q1 U qp.

4 Oy

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

- 3
e 1
e 2
* 4- mpaB.oTBET
43. DAeKTpUUECKOE TOJI€ CO3JJaHO OJIMHAKOBBIMU IO BEJIMYMHE TOUYCUHBIMU 3apsiaamu 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
. 1

* 2-IIpaB.OTBET
44.B 37eKTpUYECKOM M0JI€ TIIIOCKOT0 KOHJIEHCATOpa MepEMEIIAeTCs 3apsii-(, B HAIPaBJICHUH yKa3aH-
HOM CTPEJIKOH.
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Torna pabota cun nosns Ha yyactke AB......

*  TIOJIOXKUTEJIbHAS

* paBHa HYJIO- [IPaB.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
cdepsr .....

*  YBEIMYUTCSA

*  YMEHBUIUTCS

* HE U3MCHUTCSH

Marbaertusm

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

L

A
) O
I

* Bsepx-mpasB.oTBeT

e Buus
* Bmpaso
e Bieso

47.Ha pucyHke yka3zaHbl TPAa€KTOPUH 3aPSKEHHBIX YaCTUL, UMEIOIIHUX OJUHAKOBYIO CKOPOCTb U BJlE-
TAIOIIMX B OAHOPOJHOE MarHUTHOE 10JI€, IEPIEHIUKYIISIPHOE 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.MarauTHoe 1oJje AByMs MapajijieIbHbIMUA IJIMHHBIMU TPOBOAHUKAMU ¢ ToukoH I; u I | pacnonosxe-
HO NEPIEeHAUKYIISPHO MIOCKocTU yepTexka. Ecnu 11 =21 , To BexkTop B nHAYKIINU pe3yIbTUPYIOLIETO
IIOJIsI B TOYKE A HAIpaBIICHbI

A
O R—F
I Iz
° BHpaBO
d BJICBO
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*  BBEpX
* BHU3
49.Ha pucyHke yKazaHbl TPACKTOPUH 3apsKEHHBIX YaCTHUIl, UMEIOIIUX OJMHAKOBYIO CKOPOCTb M BJIE-
TaOUIMX B OJHOPOAHOE MarHUTHOE MOJIe, IEPIEHAUKYIIIPHO MIOCKOCTU yepTexa. [Ipu aTom juist ya-
CTHIIBI 3..
2 @E

-

p

1 =+ 3
° q>()
° q <0
. q =0

50.MarsuTtHO€ MoJjie CO3AaH0 ABYMsI NapaJUIeIbHBIMU JJIMHHBIMU MTPOBOIHUKAMU ¢ Tokamu 11 u 1o,

pacnoa0oKEeHHBIMUA NEPHEHIUKYIAPHO IITOCKOCTH uepTexa. Eciu [1=21>, To BekTOp B MHIYKIIUU pe-
3YNBTUPYIOIIETO MOJI B TOUKE A HAIpaBJIEH. ..

® = ®

I; I
. BJICBO
*  BBEpx
*  BIPaBO
° BHU3

9J'I€KTpOMaFHI/ITHaH HHIY KA.
51.Ha pucyHke npencraBiieHa 3aBUCUMOCTh MAarHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBIN KOHTYp , OT BpemeHU. DJIC UHAYKIIMU B KOHTYpPE MOJIOKUTEIbHA U TIO BETUYNHE MUHU-

MaJibHa Ha UHTCPBAJIC...

D, Bo
1

4_..

il e

A B D E
Rl | »l
1)C-nipaB.oTBET

2)E

3)B

4)D

S5)A

52.Ha pucyHke npecTaBiieHa 3aBUCUMOCTh MarHUTHOTO TTOTOKA, MPOHU3BIBAOIIETO HEKOTOPHIH 3a-
MKHYTBII KOHTYp, OT BpeMeHU. D/IC MHAYKIIMY B KOHTYpE MOJIO0KUTEIbHA U 110 BETUYMHE MUHUMAIIb-
Ha Ha UHTEpBAJe. ..

L L o
o

U E—
[ L TS Sp——
9!
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3
4 -
2 T ) 1
i ; i t
1 2 5 6
A B !
-2+ 1
* B
e D
 E
* A-npaB.oTBET
e C
Ontuka

53. Ha pUCYHKE TpeACTaBJICHbI IrPa)UKH 3aBUCUMOCTH CIIEKTPAIHHOMN MIIOTHOCTH SHEPreTUYECKON

CBETUMOCTH abCOIIOTHO YEPHOTO TeJia OT YaCTOTHI MPU PA3IMYHBIX TemrepaTypax. Hanmenbieit
I 4
L

TeMIIepaType COOTBETCTBYET IpaduK. .. M
1. 2
2. 1- mpaB.oTBeT
3.3

54. Panyra Ha HeOe 0OBsICHSIETCS. . .
' JIUCTEpCUE CBETa-NpaB.OTBET
' nmudpakmnueii cBera
" uHTep(depeHuen ceeta
' moJiApU3alUel CBEeTa

. h
55./1e Bpoiine 06001MIT COOTHOIIEHUST p = 7 st pOTOHA Ha JHOOBIE BOJHOBBIE MPOLIECCHI, CBS3aH-

HbIE C YaCTUIIAMU, UMITYJIbC KOTOPBIX paBeH p. Toraa ecnu qiuHa BosHbl e bpoiins yactui ogquHa-
KOBa, TO HAauOOJIbIIEeH CKOPOCTHIO 00IaIAIOT. ..

1)371eKTPOHBI-TIPAB.OTBET

2)IpOTOHBI

3) @ -gyacTHIlEl

4)HEUTPOHBI
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56.3"-u3nydenne npeacraBiseT coOol MOTOK. . .

*  TIPOTOHOB

*  KBaHTOB 3JIEKTPOMarHUTHOTO U3TyYEHHs, UCITYCKAEMbIX aTOMHBIMH SIpaMH MPH Mepexoie 13

BO30YKJIEHHOT'O COCTOSIHUSI B OCHOBHOE

*  3JIEKTPOHOB — MPAB.OTBET.

® AACP aTOMOB I'CJIus
57.Ha pucyHke npencTaBiieHbl 2 BOJbTaMIIEPHBIE XapaKTEePUCTUKU BaKyyMHOTO (hoTo3ieMenTa. Ecim
E — ocBemenHOCTh (hOTOKATOA, @ V— 4aCTOTA MAJAIONIETO Ha HETO CBETA, TO CIPABEIUBO CIICTYIO-
IIeC YTBEPKACHHE. ...

ITa 1
2
o
. Vi<v2’ Ei=E»
. Vi>vw Ei_E»

. Vi=v2’ Ei>Ex —IIpaB.OTBET
e Vi=v2’ Ei<Ez

CocraB aroma. fnepHas gpusuka.

58.HeunsBecTHBIN paiOXUMHUYECKUI JIEMEHT CAaMOIIPOU3BOJIBLHO PACIAIaeTCs 110 CXEME

LR ERLEASCL AR LA Ar A AL A
X—->Betote +u,
SAnpo 3TOro 3;1eMeHTa COACPKUT. ..
1. 4 mpoToHa ¥ S HEUTPOHOB- MPAB. OTBET
2. 4 nportoHa u 4 HEUTpOHA
3. 5 NpOTOHOB M 5 HEUTPOHOB
4. 5 npoToHOB U 4 HEUTpOHA
59.Heu3BecTHBINM paiiOaKTUBHBIN XUMUYECKHUI 3JIEMEHT CaMOIIPOU3BOJIBHO PaclagaeTcs Mo CXeMe:
X - %C +n+ct +v. S npo 3TOro 35eMeHTa COAEPKHUT. . ..

* 6 MPOTOHOB U 8 HEUTPOHOB
* 7 IpOTOHOB U 8 HENTPOHA
* 6 1poTOHA U 7 HEUTPOHA
* 7 IpOTOHA U 7 HEUTPOHOB
60.Hen3BeCTHRIN pajMOaKTHBHBIH XHUMHYECKHUIT STIEMEHT CaMOIPOM3BONIEHO PACHANACTCA 10 CXEMe:

X—=liCHnt+e +v . SIpO TOTO 27IEMEHTA COIEPIKHT .. ..
* 6 MPOTOHOB 7 HEHTPOHOB

* 7 IpOTOHOB U 7 HEUTPOHOB — MPAB.OTBET.

* O IPOTOHOB U 8 HEUTPOHOB

* 7 IpPOTOHOB U 8 HEUTPOHOB

4.1.4 UnTepakTUBHBIE 3aHATUSA

Hcnonb3oBaHne MHTEPAKTHBHBIX 3aHATHH AKTHBH3HUPYET Npouecc NpenogaBaHus, Io-
BbIIIAET MHTEPEC CTYJIEHTOB K M3y4aeMoii Jucuunanie u 3¢pGeKTUBHOCTh Y4eOHOr0 mpoiecca,
NMO3BOJISIeT JOCTHYb 00JIb1Iell TTyOMHbI IOHUMAaHUsI y4eOHOI0 MaTepHaJia.
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WuTepakTuBHbIe (OPMBI POBEECHHS 3aHATHIA MPU M3YUYEHUH AUCHUIUIMHB «Du3nuka» mpume-
HSIOTCS KaK Ha JIEKIMAX, TaK U JJaOOpaTOPHBIX 3aHATHUIX.

Ha nexkuusax B OonblIei CTENEHM HCHOIB3YIOTCS TaKWe BUABIMHTEPAKTHBHBIX 3aHATHH, Kak
JIeKIus- Oecena

Jlekuus-0ecena, WM «IHAlOT C ayAUTOPHECH», SBISETCS HanbOoJee pachupOoCTPaHEHHOW H
CPaBHUTEJIBHO MPOCTON (POPMOI aKTUBHOTO BOBJICUEHHS CTYJIEHTOB B Y4eOHBIH mporecc. JTa JeKuus
IIpeIoyaracT HEMOCPEACTBEHHBIM KOHTAKT INpemnojasaTtens ¢ ayautopued. K yuyacTuio B jnekuuu-
Oecee MOXKHO MPUBJIEUb PA3IUYHBIMU IIPHEMaMHU, TaK, HAIPUMEp, aKTUBU3ALMSI CTYJECHTOB BOIPOCa-
MU B Hayaje JISKIUU U TI0 €€ XOAY, BOIIPOCHl MOTYT, OBITh MH(POPMALIMOHHOTO M MPOOIEMHOT0 Xapak-
Tepa, JUIsl BBISICHEHUSI MHEHUH U YPOBHS OCBEIOMJICHHOCTH MO paccMaTpUBAEMOM TeMe, CTENEHU HX
TOTOBHOCTH K BOCHPHSTHIO IOCIEAYIOLIEro Marepuaia. Bompockl aapecyroTcssi Bcel ayJUTOpHUH.
Caymarenu oTBeyaroT ¢ MecT. Eciiu mpenogaBaresnb 3aMe4YaeT, YTO KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B XoJi1e O6ece/ibl, TO BOIIPOC MOXKHO a/IpecOBaTh JIUYHO TOMY CIIYIIATEINI0, WA CIPOCUTH €r0 MHEHUE
o oOcyxxaaemoii mpodaeme. Jljis 3KOHOMUU BpEMEHHU BOIIPOCHI peKOMEHyeTcsi OpMyIupoBaTh TaK,
94TOOBI Ha HUX MOXHO OBLIO JaBaTh OJJHO3HAYHBIC OTBETHI.

4.1.5 Pabota B MaJbIX Tpymmax

PaboTa B ManbIxX rpymnmnax MmpeaocTaBiseT BCEM YYaCTHHKAM BO3MOXHOCTb JI€HICTBOBAaTh, IPaK-
TUKOBAaTh HABBIKU COTPYIHMYECTBA, MEKIMYHOCTHOTO OOIIEHHs (B YaCTHOCTH, BIAJICHUEC NpUEMaMH
aKTHUBHOI'O CJIyILAHMsI, BEIPAOOTKU OOIIEro pelleHus, pa3pelieHusl BOSHUKAOIMUX pa3sHoriaacuii). Pa-
00Ty B Ipymnmax cjexyeT HCIOJIb30BaTh, KOTIa HEOOXOJUMO PELIUTh MpoOiIeMy, ¢ KOTOPOil TsHKENIo
CIPaBUTHCSI MHIUBUYAJIBHO, KOTJa UMEETCsl MHPOpPMaLUs, OIBIT, PECYpChl Ul B3aUMHOIO OOMEHa,
KOTJla OJHUM M3 OKUJAEMbIX Y4eOHBIX PE3YJIbTaTOB SBISETCS NMPUOOPETEHHE HaBbIKa pPabOTHI B KO-
MaHJeE.

B rpynnax u3 AByX 4eiOBEK BBICOKHH ypoBeHb 0OMeHa MH(popManueil 1 MEHbIIe pa3HOTJIaCHil,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUS HAIPSKEHHOCTH. B ciryuae Hecoriacus y4acTHUKOB 00CYX-
JICHUE MOXET 3aiTH B TYIHUK, TaK KaK B TAKOH IrpyIIe He HaliJeTCss HU COI03HHUKA, HU apOouTpa.

B rpynne u3 Tpex uesnoBek ecTh OMACHOCTh MO/aBIeHUs OoJiee ciadoro uieHa rpynnsl. TeM He
MEHee TPYMIIbI U3 TPEX YeTOBEK SBISIOTCS Haubosee CTa0MIbHBIMU, Y4aCTHUKU B HUX MOT'YT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNATh B KAYECTBE OCPEIHUKOB, apOUTPOB, B TAKUX IPYIIaX Jierye yia-
KUBAIOTCS PA3HOTJIACHS.

Boo6me B rpynnax ¢ 4eTHbIM KOJIMYECTBOM WIEHOB pa3HOIJAcHs YNaIuTh TPyJIHEE, YeM B
rpynnax ¢ HeYeTHbIM KOJM4ecTBOM. IIpy HEUETHOM cocTaBe rpyIIbl MOKHO BBIMTH U3 TYyNHMKA IyTEM
YCTYIKH MHEHUIO OOJIBIIMHCTBA.

B rpynmne u3 natu 4yenoBek OOJbIIe BEPOSTHOCTH, YTO HUKTO HE OCTAHETCS B MEHBIIMHCTBE B
OJUHOYKY. B Takolf rpymnme AOCTaTOYHO MHOIO YYaCTHHMKOB JUIsl BBIpAOOTKH Pa3IMYHbIX MHEHUH U
POAYKTUBHOTO oOMeHa MH(popmanueil. B To jxe BpeMs y KaXJOro MMEeTCs BO3MOXKHOCTb BHECTH
CBOH BKJIaJ B pabOTy, YCIBIIIATh IPYTOro U OBITh YCIIBIIIAHHBIM CAMOMY.

[Tpu BBINOJIHEHUH 1a0OPATOPHBIX PadOT MO AUCHUILIMHE PEKOMEHJ0BAHBI IPYIIHI IO 2-3 yerno-
Beka. Pabora B rpymnmax oCyIIecTBIISETCS NP MOJArOTOBKE, BBITOJHEHUH JIAOOPATOPHOW paboThl, a
TaKKe IM0JBEICHUN UTOTOB U €€ CAAYH.

[Ikana ¥ KpUTEpUHU OLIEHUBAHUS pe3ybTaTa padOThl B MAJbIX IPYNIAxX NPEACTaBICHbI B Ta0IH-
e

HIkana Kpurepun oueHuBanus

- CTYJCHT IOJTHO YCBOMJI YU€OHBIN MaTepuat;

- TIPOSIBIISICT HABBIKU aHaN3a, 0000IIEHUS, KPUTHIECKOTO OCMBICIICHUS
Y BOCIIPUATHUS HHPOPMAITIH;

- MaTepuai U3JI0KEH TPAaMOTHO, B ONPEIEIECHHON JJOTHYECKON MOCIea0-
BaTr€JIbHOCTHU, TOYHO I/ICHOJIBByeTCH TepMI/IHOJIOFI/IH;

- MOKa3aHO YMEHHE WIIIOCTPHUPOBATh TEOPETHUYECCKUE TOTOKCHHUS KOH-
KPETHBIMU IIPUMEPAMHU, IPUMEHSATh UX B HOBOU CUTYaLlUH;

- TIPOJIEMOHCTPHPOBaHa CHOPMUPOBAHHOCTh M YCTOMYUBOCTh KOMITETCH-

O1leHKa «3a4TEHO»
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M1, YMEHUH U HABBIKOB;
- MOTYT OBITh JIOMYIICHHI OJIHA-JBE HETOYHOCTU MPH OCBEIICHUU BTOPO-
CTENIEHHBIX BOIIPOCOB.

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)XeHO HE3HaHWE WM HEMOHWMaHWe OoJbIllel, WU Haubolee
BaXHOU 9acTH yueOHOTO Marepuana;

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

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

O1eHKa «HE 3aUTEHO»

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAlluH

4.2.1. 3auer
He npenycmorpeH.

4.2.2. DK3aMeH

Ok3aMeH sBisieTcs: (OpMON OLIEHKM KadecTBa OCBOCHHUs O0y4aroIIMMCS OCHOBHOHM Mpodeccuo-
HaJIbHON 00pa3oBaTENbHON MPOrpaMMBbl MO pazienaM JUcHUILUIMHBL [lo pesynpTaTam sk3aMeHa 00y-
YAOIIEMYCSl BBICTABIICTCS OIICHKA «OTIUYHO», «XOPOIIO», «YJOBICTBOPUTEIBHO» HIIU «HEYIOBJIC-
TBOPUTEIHHO».

DK3aMeH MO0 JUCHHUIUIMHE MPOBOIUTCS B COOTBETCTBHU C PACIHCAHHEM MPOMEXKYTOYHOU aTTe-
CTallM, B KOTOPOM yKa3bIBa€TCsI BPEMsI €ro MPOBEACHUS, HOMEP ayJUTOPUHU, MECTO MPOBEACHUS KOH-
CyJbTaIlK. YTBEPKICHHOE pPACIUCaHUE pa3MelaeTcs Ha WH(OPMAIMOHHBIX CTEHIaX, a TaKKe Ha
oduIMaILHOM caiiTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHMI ISl MPOMEKYTOUHOM aTTeCTAlluK O0YJYaIONIUXCsl yCTaHABIIMBAETCS pado-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeaylomiero kadenpoi
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpernoiaBareib Kaeapsl, MPUBICUYCHHBIN Ui TOMOIIU B MpHe-
Me JK3aMeHa. B cilydae OTCYTCTBHS BEIYILEro MPErnoaBaTelis dK3aMeH MPUHUMAETCS MPernojaBaTe-
JIeM, Ha3HauUEHHBIM PacrlopsHKEHUEM 3aBelyroliero kadeapoil.

[IpucyrcTBUE Ha SK3aMeHE MpenoAaBareneil ¢ Apyrux kageap 6e3 COOTBETCTBYIOIIETO pacIo-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe Win JeKkana (pakyibTeTa He TOMyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSABISAIOT HIK3aMEHATOPY.

Jlyist mpoBeieHus SK3aMeHa BeAYIIHA MMPEeno/iaBaTelb HaKaHyHe MOJIydaeT B JleKaHaTe 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAETCs B J€KaHAT IMOCIE OKOHYaHHSI MEPONPUATHUS B
JIeHb MIPOBE/ICHUS 3K3aMEHa WIIK YTPOM CJIEIYIOIIEro JIHS.

DK3aMeHbl NMPOBOJATCA MO OWjeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, JIHOO B BUAE TECTUPO-
BaHUA. DK3aMCHAIIMOHHBIE OWJIETHI COCTABISIOTCS IO YCTAaHOBICHHOW ()OpMe B COOTBETCTBUU C
YTBEPKIECHHBIMH Kadeapoil SK3aMeHAIMOHHBIMU BOTIPOCAMU M YTBEPKIAIOTCS 3aBEIYIONINM Kade-
poii exxerogHo. B O6uitere copepkuTes 2 TEOPETUISCKUX BOIIPOCA U 3aj1a4a.

DK3aMeHaTOpy MPEAOCTABISIETCS MPABO 337aBaTh BOIMPOCHI CBEpX OMIIETa, a TAK)KE IIOMUMO TEO-
PETHYECKHUX BOMPOCOB JaBaTh JJISl PELICHMs 3a/1a4d U MPUMEPHI, HEe BBIXOSIINE 32 PAMKH MPOMIeH-
HOTO MaTepHalia Mo U3y4aeMoi AUCIHUTIIHHE.

3HaHMsI, YMEHUS U HABBIKM OOYYAIOIIUXCSI OMPENESIOTCS OIEHKAMHU «OTJIIMYHO», «XOPOILIO»,
«YIOBIETBOPUTEIIBHO»,  «HEYIOBICTBOPUTEIBLHO»,  KOTOPbIE  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B IeHb SK3aMeHa.

[Tpu mpoBeeHUN YCTHOTO 3K3aMEHa B ayJUTOPUHU HE JOJDKHO HAXOTUTHCS Oojiee BOCBMHU 00Y-
YaIOIIMXCS Ha OJJHOTO IMperojaBaTels.
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[Tpu mpoBeneHNH YCTHOTO K3aMeHa 00ydaromMiCcsl BEIOUPAET SK3aMEHAIIMOHHBIA OMIIET B CITy-
YaifHOM NOpsKe, 3aTEM Ha3bIBaeT (paMHIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpemst sk3ameHa oOywarommecsi MOTYT TOJb30BAaThCs C pa3pelleHus] dK3aMeHaTopa Mpo-
rPaMMON JUCIUILINHBI, CIPABOYHON M HOPMATUBHOM JINTEPATYpPOH, IPYTUMH TTOCOOUSIMH U TEXHHUYE-
CKUMH CPEJICTBAMHU.

Bpems moAroToBku oTBETa MpU cade dK3aMeHa B YCTHOU (popMe JOIKHO COCTaBISIThH HE MEHEe
40 MuHYT (110 >KeJaHHI0 00YYaloIMIerocsi OTBET MOXKET ObITh JOCpPOYHBIM). Bpems oTBeta — He Oosee
15 MunyT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OouseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OWjeTa ¢ COOTBETCTBYIOIIMM MPOJIEHHEM BpEMEHH Ha MOJ-
roToBky. [Ipu okoHUaTEeNTFHOM OIICHMBAHUHU OTBETA OLIEHKA CHM)KAETCs Ha ouH Oasul. Beinaua TpeTsb-
ero Ousera He pa3peraeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha K3aMEH, U, B35B OWJIET, OTKA3aJICs OT MPOXO0XKICHHS aTTeCTaI[H
B CBSI3M C HEMOJTOTOBIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIISIETCSI OLIEHKA «HEYOBIIETBOPUTEIb-
HO».

Hapymenue nucuuIIMHbI, COUCHIBAHKUE, UCIIOJIb30BAHUE O0YYarOMIMMHUCS HEpa3pelIeHHbIX Ie-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMJIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs aTTeCTAI[MOHHBIX MCIIBITAaHU 3amnpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPUH U IPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYA0-
BJICTBOPUTEIILHOY.

BricTaBneHne OLIEHOK, MOMYyYEHHBIX MPU MOJBEICHUHM PE3YJIbTaTOB MPOMEKYTOYHOM aTTecTa-
IIUH, B 3aUYETHO-3K3aMECHAIIMOHHYIO BEJOMOCTb U 3a4ETHYIO KHIKKY MPOBOJHUTCS B MPHUCYTCTBUU Ca-
Moro oOyuatomierocs. [IpenogaBarenu HecyT nepcoHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD U
TOYHOCTh BHECEHHMS 3aluceil 0 pe3ylbTaTaXx MpPOMEXKYTOYHOW aTTeCTallud B  3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

HesBka Ha 5K3aMeH OTMEYaeTcsl B 3a4€THO-IK3aMECHAIMOHHONW BEJOMOCTH CIOBAaMH «HE SBUJI-
CsD».

Jst 00ydaronuxcsi, KOTOpble He CMOTJIM CAaTh 3K3aMEH B YCTaHOBJIGHHBIC CPOKH, Y HUBEPCHU-
TET yCTaHaBIMBAaeT MEPUOJ JMKBHAALMU 3aJI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBaTeiu, MPUHU-
MaBIIIME 9K3aMEH, JIOJUKHBI YCTAHOBUTH HE MEHEe 2-X JIHEeH, Korja oHu OyayT NpUHUMATD 330JDKCH-
Hoctu. MH(popmanus o TMKBUIAIUY 330PKEHHOCTH OTMEUAeTCsl B 9K3aMEHAIllMOHHOM JIMCTE.

OOyuaronimMcesl, TOKa3aBIIUM OTIMYHBIE M XOPOLIME 3HAHUS B TEUEHHE CEMecTpa B XOJe TO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
JOCPOYHO, T.€. 0e3 caauu sk3ameHa. OIeHKa BBICTABIACTCS B AK3aMEHAIIMOHHBIH JINCT WU B 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WHBanap! ¥ LA ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbsI, MOTYT CIIaBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM YyUeOHBIM MJIaHOM. VIHBanuabI 1
JUIa C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS, MMEIOINE HAPYIIECHUS OMOPHO-IBUTATEIBHOTO
amnmapara, [JOMYCKalOTCsl Ha aTTeCTAllMOHHbIE WCIBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COIPOBOKIAIOIIUX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluy JUJIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIOKEHUH O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOUHOM aTTeCTalMy OOy4aroIuxcs IO
OIIOII GakanaBpuara, crienuanurera U Maructparypb» GI'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

lkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YUAIOLIErocs MPECTABICHbI B TA0IHIIE

HIkana Kpurepun oueHuBanus
Ouerka 5 BCECTOPOHHEE, CHCTEMATHYECKOE U rirybokoe 3HaHNE NPOrPAMMHOIO Ma-
P — Tepuaa, YCBOCHHE OCHOBHOH M NOMOIHHTENLHOH JIHTEPATYPbI, PEKO-
MCHIOBAHHOUW NNPOTpaMMOU TUCHHUIIJIMHEIL, TPABUJIBHOC PCIICHUC 3a/1d4YH.
Onenka 4 MOJIHOE 3HAaHWE MPOrPaMMHOT0 Marepuasia, yCBOGHUE OCHOBHOM JuTepa-
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(xoporo) TYpbl, PEKOMEHJOBAaHHONW B MporpamMMme, HaJlu4ue MaJO3HAYUTEIbHBIX
OIMOOK B PEIICHUH 3a/1a4¥, WU HEJTOCTATOYHO MOJIHOE PACKPBITHE CO-
JiepKaHue BOIpoca.

3HAHUC OCHOBHOI'O IMMPOrpaMMHOI0 MaTrcpuajia B MUHUMAJIbHOM O6’beMe,
MOrp€IIHOCTU HEMMPHUHIIUITHAIBHOT'O XapaKTEpa B OTBETC HA DK3aMCHC U B
PCHICHUHU 3aJa4HU.

Onenka 3
(YIOBIETBOPUTENHHO)

Ouenka 2 poOembl B 3HAHUAX OCHOBHOTO MPOTPAMMHOI0 MaTepHalia, MPUHIIUITH-
(HEey/1I0BJIETBOPUTENILHO) | allbHbIE OMIMOKH MPH OTBETE HA BOMPOCHI U B PEIICHUU 3aa4u.

Bonpocsl k 3xk3amMeny

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmet ¢puszuku. OOmIas CTpyKTypa U 3a7a4u Kypca GU3UKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHUE U €T0 XapakTepucTuku. CpeaHsis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOYycKOpeHHOE aBHKeHUE. CpenHee yckopeHre. MrHOBEHHOE YCKOpPEHUE.
4. KuneMatuka JIBUKEHHUS 110 OKPYKHOCTH.
5. 3axonsl HeroTona. Macca u cuna. Buael cui B IpupoJie U UX MPEACTABICHUE B MEXAHUKE.
6. luHamMuKa BpalaTebHOTO IBMKEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH Bpalla-
TEJIBHOIO JBUKEHMSI, MOMEHT CUJIbI, MOMEHT MHEPLIUH, MOMEHT UMITYJIbCa)
7. IMIiybC 1 €ro CBA3b ¢ CHIIOW. 3aKOH COXPAHEHHS UMITYJIbCA.
8. Pabota u MomHoCTh. [ToTeHIInanbHas 1 KHHETHYECKasi SHEPTHsl.
9.Cs13b sHEprum u padboThl. [IpeobpazoBanue sHEPTrUn. 3aKOH COXpaHEHUS YHEPTUHU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue Koje0aHUsS M BOJHBI
10. KonebaTenbHble nBHXEeHUA. ['apMOHMUYECKUE KOIeOaHHsI U MX XapaKTepUCTUKUA. Maremartu-
YECKUH M MPYKUHHBIA MasTHUKA. DopMyIia Jj1s IEPUOIOB KOJICOaHHiA.
11. TIpeBparienue 3Hepruy nNpH KojaedaTeIbHOM JIBHKEHUU. BRIHYKI€HHbBIE U CBOOOIHBIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroii cpene. [IpooiabpHble 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. YpaBuenune MenneneeBa — KnaneiipoHa 1 €ro XxapakT€pUCTHKH.
16.9KkcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOAMHAMHUKHU U €70 IPUMEHEHHE K Pa3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmupenue ra3a. Pabora, coBepiraemas nmpu M3MEHEHUH 00beMa rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHMsI 3JIEKTPUUYECKOTO 3apsia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 351eKTpruYecKoro mossi. [IoTok BeKTopa Hanps:KeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUBIEKTPUKH B DJIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepemMenieHuto 3apsiia B dJIeKTpudeckoM nosie. [ToTeHman u pa3HoCTh MOTEHIIN-
anoB. CBsA3b MEXAY HAIPSYKEHHOCTHIO U PA3HOCTHIO MOTEHLIUAJIOB.
24. DnextpoeMKocTh. KoHmeHcaTOpbl. DHEPTHS ANEKTPUUECKOTO MOJIS.

V IlocTOSAHHBII 3J1eKTPHYECKH I TOK

25. Dnexrpuueckuii Tok. Cuia Toka. [InoTHOCTh TOKA. Pa3HOCTh MOTEHIIMANIOB, HANIPSYKEHUE,
S/C.
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26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa 7151 ydacTKa [enu 1 nojaHou uenu. ConpoTUBIEHUE MPOBOIHUKOB.
28. IlocnenoBaTenbHOE U ApaJIJIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PaGoTa u MOITHOCTH TOKa. 3akoH /oy - Jlenma.
30. DneKkTpuYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHAS TPOBOIUMOCTH, THUITBI
pa3psaoB).
31. DnexTpudecKuil TOK B OJTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DNeKTpUYECKUM TOK B paCTBOPAX M paciuiaBax 3JEKTPOJIUTOB (3aKOHBI Dapanest, 3JIEKTPOIIn3
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 TPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlammaca.
36./leiicTBMEe MarHUTHOTO TOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.5IBnenue 31eKTpPOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. Ilpunaun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBbIE CBOIICTBA CBETa
39. Iudpakuus ceera. JudpakunonHas pemerka.
40. Nurepdepenuns cera. MeTo bl MOTyYeHNs KOT€pEHTHBIX BOJIH. IHTepdepomerp Maiikens-
COHa.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekra.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3TTydeHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnydenus Bogopoaa. Cnexkrpanbubie muHun (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MeXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMHU CBOMcTBamMH yacTull. @opmyna ae-bpoitis.
47. EcTecTBeHHas paliOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtomHOE A1po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paIuOAKTHBHOCTb. SIJIEpHBIC peakiiuu (IpUMEpHI).

4.2.3 Kypcosoii npoexT/KypcoBasi pa6ora

He npoenycmMoTpeHO yueOHBIM MIIaHOM.
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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







