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Pabouas mporpamMMa AHCHHILTHHEL «DHIHKAE» COCTAB/IEHA B COOTBETCTREHN C Tpefopanuamu De-
JIEPANBHOTO TOCYIAPCTREHHOIO 00pasoRaTeNsHOrO cTaHgapra Bhicmero oOpasosamua (®I'OC BO),
yreepxaensoro pukasom Munucrepersa ofpasosanus u nayku Poccuiickolt Memepaun Ne 702 o
26.07.2017 r. Pabouas mporpaMma IpefHasHaveHd st MOAroTOBKM Oakanaspa 10 HAnpaBmeHHIO
35.03.03 Arpoxumas H arponovBoBedeHne, TPoQHIL — ATP0IK0JI0THS.

Hactoamas pabouas mporpaMma QHCIMTUIMHEI COCTAB/IEHA B paMKax OCHOBHOH mpodeccHo-
HansHOH oOpazopareneHo# nporpammel (OTIOIT) u yunTriRser ocofeHHocTH 00YYeHHS NpPH HHKTIO-
3UBHOM 00PA30BAHHM JIMI( ¢ OrPAHHYEHHBIMH BOSMOMKHOCTAMH 310poBes (OB3) u neBanu0B.

Cocrasurens — cTapimi npenojasares ng% C. C. Benoycoea

Pabouas nporpamMma NUCHHINHEE 00CY KICHA Ha 3acelanny Kadenps! arpoTexHoNoruy,
CelIeKIMH H CeMEHOBOJICTRA

«20» mapra 2019 r. (nporokon Ne 7).
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CEMEHOBOJICTBA KAHHIAT TEXHHYSCKHX HAYK, JOLCHT
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Pabouas nporpamMMa JIMCUHIUIHHBI ofioOpena yveGHo-MeTommucckolt wommcenerd HMuctutyta
arpoaIKoNIOTHH

«21» mapra 2019 r. (nporokon Ne 3),
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[TnanupyemMbie pe3yabTaThl 00yYeHHUs 10 JUCITUIUTMHE, COOTHECEHHBIC C TIJIaHUpPYe-
MBIMHU pe3ynbraTamu ocBoeHuss OITOIT
1.1. Lenp u 3a7a4n JUCHUATIINHBI
1.2.  KomnereHUHU U UHIUKATOPHI UX JOCTUKEHUN
Mecto nucuuminael B ctpykrype OITOIT
O0beM TUCIMIIMHBI U BUIBI Y4eOHON pabOThI
3.1.  Pacmpenenenue oObeMa TUCIUIUIMHBI IO BUAAM y4eOHOM paboThI

3.2.  Pacmpenenenue yueOHOro BpeMEHH IO pa3jeiaM U TeMaM

CtpyKTypa U colep:kaHue AUCIUILTUHBI

4.1. CopnepxaHue TUCUUILIAHBI

4.2. CopepxaHue JEKIUH

4.3. CopnepxaHue J1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NMPaKTUYECKUX 3aHITUI

4.5. Bwuasl U coaepKaHue CaMOCTOSTENFHON PabOThI 00yUYarOIIUXCsI
YueOHO-MeTOANYEeCKOe 00eCIIeYeHIUE CaMOCTOATEIIbHON PaboThl 00yUJaIOIIUXCS 110
JTUCITUTLINHE

@DOH/[1 OLIEHOYHBIX CPEJICTB JJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalluu 00y4aro-
IIUXCS 110 TUCIUITIIMHE

OcHoBHas U JONIOHUTEbHAS yueOHas tuTepaTypa, Heo0XxoaumMas Ui OCBOCHHUS
JUCITUTLIAHBI

Pecypcel nH(opMannoHHO-TEIEKOMMYHUKAIIMOHHOMN ceT «MHTepHeT», Heo0X0au-
MBI€ JJISI OCBOCHHUS TUCITUTLINHBI

MeTtoauueckue ykazanust st 00y4aroImmuxcsi 0 OCBOCHUIO TUCIUTUIMHBI
HudopmalinoHHbIe TEXHOJIOTUH, UCTIOIb3yEeMbI€ IIPU OCYIIECTBIEHUU 00pa3oBa-
TEJILHOTO IpoIiecca MO0 AUCHUILINHE, BKII0Yast IepedeHb MPOrpaMMHOro obecneue-
HUS ¥ UHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

MarepuanbHO-TeXHUUYECKas 0a3a, HEOOXoAUMast I OCYIIECTBICHHUSI 00pa3oBa-
TEJIBHOIO MpoLecca M0 AUCHUIIINHE

[Ipunoxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp o HampasiaeHuto moarotoBku 35.03.03 ArpoxuMus 1 arpOrOYBOBEICHHE JOKEH OBIThH
MOATOTOBJICH K PEHICHHUIO 3a7ad NMPOo(ecCHOHANBLHON NEATEIBHOCTH CIEAYIONUX TUIIOB: TIPOU3BOJ-
CTBEHHO-TEXHOJOTUYECKOM.
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-
HEHIIeMy pa3BUTHIO JTUYHOCTH.
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;
03HAKOMUTHCSI C HAYYHOH anmaparypoil 1 MeTogaMu GU3NIECKOTO UCCIICTOBAHMS, TPUOOPECTH HABBIKU
poBeeHUs] GPU3NYECKOTO IKCIIEPUMEHTA;
— Hay4YUTHCS BBIICIATH (PU3NYECKOE COAEpKaHUE B MPOECCHOHATBHBIX 3aa4ax Oyaymien mes-

TCJIIBbHOCTH,

— OBJIAJICTh METOJJAMHU PELICHUS MPO(PECCHOHATBHBIX 3a/1a4.

1.2. KomnereHUMH W MHAUKATOPBI J0CTUKEHHI

OIIK-1. Criocob6eH pemiaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATETLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX, CCTCCTBCHHOHAYYHBIX U O6H.I€Hp0(1)eCCI/IOHa.HBHBIX JUCHUIIIINH C
MPUMEHEHHEM MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA

3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
Hay4HbIX JUCLUIUIMH
JUISl peIIeHusl CTaH-
JTApTHBIX 3a7a4 B 00-
JIACTU arpOXUMUU U
arponoyYBOBE/ICHHUS C
npuMeHeHneM nHpop-
MAaIMOHHO-KOMMYHHKA-
LIMOHHBIX TEXHOJIOTHI

3HATh: OCHOBHBIC (hHU3HUe-
CKHME 3aKOHBI, SIBICHUS U
MPOIECChl, Ha KOTOPBIX
OCHOBaHBI TTPHHIIAITBI
NEeHCTBUSL OOBEKTOB TPO-
(dbeccnoHaNBHOUW IESITEIb-
HOCTHU ¥ KOTOPBIE HCIIOTb-
3YIOTCS  JUIS  PEIICHHUS
npoeCCHOHATBHBIX  3a-
nad - (61.0.31 -3.1)

YMETh:  HCHOJIb30BaTh
OCHOBHBIC (pU3HMUECKHE
3aKOHBI ¥ TIOHSTUS IS
pemenust npodeccuo-
HATBHBIX 337124 C IPUMe-
HEHUEM uHpopmarm-
OHHO-KOMMYHHUKAIHOH-

HbIX  TEXHOJOTHI -

(b1.0.31-V.1)

dopmupyemoie 3YH
Kong 1 HauMeHOBaHuE pMHpY
WHJIUKATOpa J0CTH-
KEHUSI KOMIICTCHIIUU 3HaHUA YMCHUA HaBbIKH
N-1onk-1 Ucnome- | OOyuatomuiics  mopkeH | OOydaronuiics mopkeH | OOyJaroniuiicss A0KeH

BJIAJICTh: HaBbIKaMU
NPUMEHEHHUS  COOTBET-
CTBYyIOLIETO (PU3HKO-Ma-
TEMAaTUYECKOTO  ara-
pata, METOJOB aHaIu3a
U MOJETHPOBAHUS, TEO-
PETUYECKOT0 U IKCIIEpH-
MEHTaJBHOTO HCCIENIO0-
BaHUSI TMPH  pEIICHUH
poeCCHOHANIBHBIX 3a-
nay - (b1.0.31-H.1)

2. Mecto nucuuminnel B cTtpykrype OITIOIIT
Jucnunnuna «Pu3nka» OTHOCHTCS K 00s13aTEIbHON YacTH OCHOBHOM MPOQeCCHOHAIBHOU 00-
pa3oBaTeNbHOM MPOrpaMMBbI aKaIEMHUUECKOro OaKaiaBpHara.

3. O0bém UCHMIVINHBI U BUbI y4eOHOH padoThl




OO0beM IUCHUILIUHEL cocTaBiseT 4 3aueTHbIX equnuilsl (3ET), 144 akamemudeckux daca (mauee
yacoB). JlucuuminHa uzy4yaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YUeOHO padoThl

Bun yueGHOM paboThI KonnuecTBo yacos
KontakTHasi pa6ora (Bcero) 48
B Tom uncie:
Jlexruu (JI) 16
[Tpaxktrueckue 3ansarus (113) 16
JlaGopatopusble 3ansartus (JI3) 16
CamocrosiTesibHas padora ooyuawuiuxcsi (CP) 96
KonTpoJs -
Hroro 144
3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aeiamM U TeMam
Beero | B TOM 4HCIIE
N KOHTaKTHas pa60Ta é
Tel\im HaumeHnoBanue paszjesna u TeMbI yac CP 8‘
' b 13 3 S
Pazgen 1.Mexanunka
1.1 Beenenue 8 - 2 - 6 X
12 Kunemaruka MaTtepuaabHOU 10 ’ ) ’ 6 X
TOYKHU
13 JIlnHaMuKa MaTepUAIbHON TOYKHU 14 2 7 4 6 X
’ 1 TBEPIOTO Tela
14 Mexanuueckue KoneOaHus u 14 5 4 5 6 X
BOJIHBI
Pa3znen 2. MonekynspHas pU3uka 1 TEpMOAMHAMUKA
71 MonekyapHO-KHHETUYECKast 6 i ) i 6 X
Teopus UeabHOTO raza
2.2 | U3ompouecchl B razax 6 - - - 6 X
2.3 OCHOBBI TEPMOJIUHAMUKH 10 2 - 2 6 X
Pazgen 3. DnexrponuHaMuka
3.1 | DnexTpocrarnka 10 2 - 2 6 X
3.2 | IloCTOSIHHBIH 2JIEKTPUUECKUN TOK | 8 - 2 - 6 X
3.3 | MaraurtHoe nojie U TOK 10 2 2 - 6 X
3.4 | DnekTpoMarHuTHas MHIYKITUS 6 - - - 6 X
35 DNEeKTPOMarHUTHEIE KOJICOAHUS 6 i i i 6 «
Y BOJIHBI
Pa3nen 4. Onotuka
4.1 | 'eomerpuyeckas onTruKa 9 - 2 1 6 X
4.2 | BonHoBas onTuka 11 2 2 1 6 X
4.3 | KBanToBas onTuka 6 - - - 6 X




Pazgen 5. Atomuast pusuka
5.1 | AtomHas u siiepHas pu3nKa 10 2 - 2 6 X
KonTtpounb X X X X X X
OO6mas TpyI0eMKOCTh 144 16 16 16 96 X

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

Pasznea 1. Mexanuka

KunemaTuka. Kunematuka qBUKEHHUs. MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUcTEMa OTCUeTa
U cucrteMa KoopauHat. Paanyc-BekTop. Pasnoxenue paanyca-BekTopa o eIMHUYHBIM opTaM. Ero mo-
nyns. Tpaektopus. Bektop nepememenus. Cpennsas ckopocTs. MrHOBEHHas CKOpocTh. [Ipoekunn Bek-
TOpa CKOPOCTH Ha KOOPAMHATHBIE OCH. Pa3okeHne BEKTOpa CKOPOCTH IO €IMHUYHBIM OpTaM. Moayib
BEKTOpa CKOPOCTHU U €ro CBA3b C MpoeKuusaMu. I1yTh Kak onpeneneHHblii HHTErpal OT MOJYJIs BEKTOpa
CKOPOCTH.

PaBHOMepHOE nBUXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE IBMKEHUE. 3aBUCUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHU ITPU PABHOYCKOPEH-
HOM JIBUYKEHUHU.

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

Kunemaruka ABM>KEHHS MaTepUaAIbHON TOUKHU 110 OKPYKHOCTH. Y101 noBopoTta. CpeHss yrioBas
CKOpOCTb. MTHOBEHHAsI yIi0Basi CKOPOCTh. YTJIOBOE yCKOpeHHe. PaBHOMEpHOE ABUKEHUE IO OKPYXK-
HOCTH. 3aBHCHUMOCTD yIJIa OT BPEMEHH IIPH PAaBHOMEPHOM JBWXKeHHMHU. [lepros oOparieHust TOUYKU 110
OKPY>KHOCTH M €r0 CBSI3b C YIJIOBOM CKOPOCThIO. PABHOYCKOpPEHHOE BHKEHUE IO OKPY>KHOCTH. 3aBH-
CUMOCTbB YIUIa U YIJIOBOM CKOPOCTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBHKEHHUH. BEKTOp yrioBoit
CKOPOCTH.

JAuHamuka MaTtepuaabHOM TO4YKkH. 3akoHbl HbroToHa. BTopoii 3akon Herotona. HauanbHble
ycnoBus. UMmmynsc. MOMEHT uMnyibca. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCa MaTEpUAIIbHON TOUKH.

PaGoTa nmoctostHHOM critbl. PaboTa kak KpuBoMHEHHBIN nHTerpan. Kunetndeckas sueprusi. CBsi3b
IpUpAIEHUs] KHHETHYECKOW SHepruu ¢ paboToi cuibl. MOITHOCTb.

[Tonnas MexaHnyeckas 3HEprus. 3aKOH U3MEHEHHsI ITOJIHOM MEXaHWYECKOW SHEPIUU C TEUEHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIUu.

JAnHamuka TBepAOro teja. BpanieHue TBep0ro T€1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJIbCa TBEPAOIo Tena. MoMeHT nHepuuu. OCHOBHOE YypaBHEHHUE BPAILlATEIbHOIO IBUKEHUS. MOMEHTBI
HHepHUu mpocThiX Tel. Teopema llteitnepa. Ctatuka. Y CioBusi paBHOBECHS TBEPAOTO Tea.

Koueoanus. Ilepuognueckue xonedanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
muTyna u ¢asza. JuddepenunansHoe ypaBHeHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl ¥ HAYaJIbHOW (ha3bl KoeOaHWi U3 HAYAIbHBIX YCIOBH.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMUpPOBaAaHHOW TPYKUHBI.
VYpaBHeHHE IBUKEHHUS MPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
MPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHeHHsl dHeprur. PU3NUEeCKUid U MATEMATHYECKUN MasiTHUKU.
YpaBHEHHE IBUKEHUS.

O6opoTHsiil MasTHHK. [IpuBenennas pmmHa husndeckoro MastHuka. [LlenTp kauanus. ismepenue
YCKOpEHUs1 CBOOOHOTO TIaICHUS.

CneuuaabHasi TEOPUs OTHOCUTEJbHOCTH. [I[puHInn oTHOCUTENnbHOCTH. [ [pHIIMI OCTOSIHCTBA
ckopocTH cBera. [IpocTtpaHcTBO-BpeMst MuHKOBCKOro. MupoBast uHus 4yacTuibl. CBETOBONH KOHYC.



[IpeobpaszoBanus Jlopenma. BeiBoa mpeobpazoBanuii Jlopenna. Untepsan. CodctBeHHOE Bpemsi. OTHO-
CUTEIHLHOCTh BpeMEHH. Bpemsi )KM3HU paciaiaroieics djeMeHTapHO YacThIlbl. [lapamoke O1M3HEIOB.
[TpeoOpa3oBaHust CKOPOCTEH.

Pa3nen 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 HeaJbHOrO raza. KonueHnrpanus Mosekyin. OyHKus
pacnpezesieHus: MOJIEKYJ B IPOCTPAaHCTBE U 10 ckopocTsM. CpenHue ckopoctu. JlaBnenue raza. Ilpu-
OJMKEHHOE BhIpaKEHHUE JIJISl CPETHET0 YKCIa yIapoB MOJIEKY O CTeHKY. CBS3b IaBJICHUS CO CPETHUM
3HAUEHUEM KBaJpaTa CKOpOCTU MoJieKylbl. OCHOBHOE ypaBHEHHE KMHETUUECKOM Teopuu rasza Pacrpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro rasza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsis SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEPrus nAcallbHOTrOo ra3a. Mzoxopuueckuii npouecc. TeNI0eMKOCTh HAEATIBHOIO ra3a pU OCTOSHHOM
obweme. Uncro crernenei cBo00 161 MoJieKyibl. PaBHopacnipenenenue sHeprun [10 creneHnsm cBoOOIbI.
N3o6apuueckuii mpouecc. TemmoeMKocTs neaaIbHOro ra3a npu NOCTOSHHOM JlaBieHuu. M3orepmude-
CKHI Tiporiecc. AnabaTHIECKUN MPOIEecC. DHTPONHUS UIeaTbHOTO ra3a. DHTPOIHUS HACAIbHOTO raza u
BTOPOE HAYaJI0 TEPMOJIUHAMUKH.

SIBienust mepeHoca B razax. HepaBHoBecHbIE cOCTOSIHUS Ta3a. JIokallbHOE TEPMOJIMHAMUYECKOE
paBHoBecue. CpeaHsist JTMHa CBOOOAHOT0 Ipodera Mosekydbl. ItoTHOCTh moToka Monekyi. Juddy3us
ra3oB. 3akoH ®uka. Koappunment nuddysun. Beisog 3akona ®@uka. Ypapaenue nuddys3uun. Bsaskocts
ra3oB. 3akoH HetoroHa. Koaddumment Bs3koctu. BeiBoa 3akoHa HeI0TOHA [J1s1 CHITBI BSI3KOTO TPEHUS.
TennonpoBoaHOCTh razoB. 3akoH Pypre. KoaddurmeHnT TermnonpoBoHOCTH.

PeanbHble razpl. MexxMoseKysspHoe B3auMmoieiicteue. YpaBHenue Ban-nep-Baanbca. O6ocHo-
BaHue ypaBHeHUs Ban-nep-Baanbca. BHyTpeHHss SHEPTHS peaibHOTO rasa.

Pa3nen 3. DjekTpUYecTBO U MArHETU3M

IHocTosiHHOE JJIEKTPUYECKOe 10J1e B BaKyyMe. DJIeMEHTapHbIC YaCTULIbl, UMEIOLIUE dJIEKTprUYe-
CKHH 3aps/1. DIIEMEHTaAPHBIN JIEKTPUUECKUI 3apsil. 3aKOH COXPaHEHHUS 3apsijia U30JIMPOBAHHON MaKpo-
CKONMYECKOM cucTemMbl. B3aumoeiicTBue AByx ToueuHbIX 3apsioB. Cuna B3aumozeictaus. [loreniu-
anbHas SHEPIus B3aNMOJEHCTBHE ABYX TOUEUYHBIX 3apsA0B. JlefiCTBUE CHCTEMBI 3apSKEHHBIX YACTHI] Ha
npoOHBIA 3apsan. 3akoH KynoHa u mpuHIUN cyneprno3unuu. HampsKeHHOCTh AJIEKTPUYECKOTO TOJS.
3akoH KyioHa v npuHIUI Cynepno3uIMu AJ1sl HAanpsiAK€HHOCTH. [[oTeHIman 3JIeKTpuyecKoro nossl. 3a-
koH KyloHa v mpuHIUN cynepno3uuuu ais noreHuuana. COOTHOIICHHE, CBS3BIBAIOIIEE HAIPSKEH-
HOCTB I0JIA U MoTeHuuan. ['paiuenT noreHuumana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsius BekTopa
HaIPsKEHHOCTH MMOCTOSTHHOTO 3JIEKTPUYECKOro NoJisA. CHIIOBBIE TMHUU U SKBUIIOTEHIIUAIbHBIEC TTOBEPX-
HocTH. [IoTOK BEeKTOpa HANpPsSHYKEHHOCTH 3JEKTPUUYECKOro nojsi. [IoTok BeKTopa HANpsKEHHOCTH OIS
TodyeuHoro 3apsga. Teopema ["aycca. [Ipumenenust reopemsl ["aycca. DnekTpudeckoe moie OeCKoHe -
HOM paBHOMEPHO 3apsSKEHHON MIIOCKOCTU. DJICKTPUUECKUE TOJIS 3apsHKEHHBIX c(hepsl, Iapa U IUIH-
npa. OCHOBHBIE YpaBHEHUS 3JIEKTPOCTATUKU B MHTETPaIbHOMN (opMme.

DIEKTPUUYECKHUI JUMOIb U CO3J]aBAEMOE UM BJIEKTPUUYECKOE ToJIe. DIEKTPUUECKOE MOJe TOYeU-
HOTO AuMnoJis. BeiBoa Gopmy:n as HanpsHKEHHOCTH TOJIS U MOTeHIMAaNa. DJIEeKTPUUECKU MOMEHT JH-
TOJISL.

DJeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HEMOIAPHBIE MOJIEKYIbI. DJIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUIOIb BO BHEITHEM 3JIEKTPUUECKOM IIOJIE.

[Tomstpuzanus quanexktpruka. CBOOOIHBIC U CBs3aHHBIE 3apsibl. [lomspuzoBanHocTh. [ToBepXHOCT-
Has IJIOTHOCTb CBSI3aHHBIX 3aPSJI0B U €€ CBSI3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM 3JIEKTPU4YECKOM moJie. HocuTenu 3jekTpruieckoro Toka. JIeKTpo-
craTudeckas MHAyKuus. UHaynupoBaHHbie 3apsiabl. Pacnipeaenenue 3apsiioB B U30JIMPOBAHHOM IPO-
BogHUKe. [loBepXHOCTHasI IJIOTHOCTH 3apsAna. [IoCTOAHHOE 3IEKTpUYECKOe MOoJIe€ B M30JIMPOBAHHOM



MPOBOJIHUKE. ['paHUYHBIEC YCIOBUS HAa MOBEPXHOCTH MPOBOAHUKA. DJIEKTPUUECKAS] EMKOCTh 3apsKEH-
HOT'O IPOBOJHUKA. EMKOCTE MpOBOASAIIETO 1Iapa, OKPY>KEHHOTO OJHOPOJIHBIM IUAJIEKTPUKOM. DHEPrUs
3apsKEHHOTO MPOBOAHUKA.

Konnencaropsl. Hanpsbkenue. EMkocTh koHeHcaTopa. [nockuit koHaeHcarop. BeiBoa hopmysis
JUTSl EMKOCTH TIJIOCKOTO KOHJIEHCATOPA, 3a0JIHEHHOTO OAHOPOAHBIM IUAJIEKTPUKOM. DHEPIHs 3apsiKEH-
HOTO KOHJieHcaTopa. BbiBoa hopMyIibl 17151 SHEPTUHU 3apsHKEHHOT0 KOHIEHCAaTopa. DHEPrusl dJeKTpuye-
CKOTO I0JIs B TUIOCKOM KoHieHcatope. [noTHocTs 3Heprun. CoeuHeHus: KOHIEHCATOPOB.

dieKkTpUuYecKuil TOK. TOK MPOBOJIUMOCTH M KOHBEKTHUBHBIN TOK. BekTop mimoTHocTH Toka. Cuna
TOKa. BBIBOIT (hOpMYyITBI, CBS3BIBAIOIIEH TUIOTHOCTH TOKA M CPEHIOD CKOPOCTh HOCUTENEH TOKa. 3aKOH
cOXpaHeHHUs 3apsiia. BelBo ypaBHEHUs HepepbIBHOCTU. 3akoH OMa /1S yyacTka 1enu B guddepen-
[UATBHON W MHTETpalbHOU (hopmax. BeiBoa 3akona Oma anst ydactka nenu. CoeTuHEeHUs TPOBOIHH-
KOB. [IT0THOCTh KOHBEKTHBHOI'O TOKa B 3apsDKEHHOM LMJIMHJIPE, BpallatolieMcs BOKPYT COOCTBEHHOM
OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI IIPHU MEPEHOCE HOCHUTEIS TOKA. DIICKTPOIBHIKYIIAS
cuia. HanpsokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa J1jisi HEOJJTHOPOJIHOTO yYacTKa IEeMHu.
3akon Oma aisa monHou 1ienu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akoH Jxoyms — Jlenna
B 1uepeHnnanbHoi 1 MHTErpanbHoi popmax. MOIIHOCTD TOKA U yAETbHast MOIITHOCTh TOKa. BriBox
3akoH Jxxoyins — JleHna.

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

ITocTosiHHOE MarHUTHOE NOJIe B BaKyyMme. 3akoH buo-Casapa-Jlannaca 1 IpUHLIMII CyNIEPIIO3H-
. MarauTHoOE 1oJie KpyroBoro Toka. MarHuTHast ”HIyKLIHs B LEHTpe BUTKA. Pacuer nHAyKIIMM mMar-
HUTHOTO TOJIsi KPYrOBOTO TOKAa HA OCH BUTKA. PacdueT MHIYKIIMKM MarHUTHOTO TOJI HA OCH COJICHOU 1A
KOHEUYHOH JUIMHBI. MarHuTHOE OJI€ MPSIMOTO OTPE3KA C TOKOM.

[ToTok ¥ UUPKYASAIUS BEKTOpA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUS! TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (popme. MaruutHoe nojie 6ECKOHEYHO JJITUHHOTO COJCHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3zaumozaercrsue TOkOB. MarHuTHOE MoJie 3apsKEHHOTO LHJIMHJPA,
BpalIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbI Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b CO CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAAJBHBIX YPABHEHU TEOPHUH IMOCTOSSHHOTO MarHUTHOT'O MOJISI.

JeiicTBe MATHUTHOTO MOJIS HA 3aps/Abl M TOKH. MarnuTtHoe nojie. MarautHas uaaykius. Cu-
JIOBbIE JTUHUM MarHuTHoro nojia. Cuna Jlopenina. J[BuxeHne 3apsyKeHHOM Y4acTUIBI B OJHOPOJIHOM U
IMOCTOSSHHOM MAarHUTHOM IT0J1€. BBIBOJI ypaBHEHHU ABUKEHUS U UX PELIEHUE. [[BUKEHNE BOJIb CUIIOBOM
JIUHUU. [[BUKEHNE MO OKPYKHOCTH. 3aBUCUMOCTb PaJinyca OKPYKHOCTH OT CKOPOCTH JIBHKECHHMSI 4Ya-
cTulbl. J[BH>KeHHUE 110 BUHTOBOM nuHUM. Lllar u paguyc BUHTOBOM JIMHUU. J{BUKEHUE 3apssKEHHOU Ya-
CTHIIBI B AJIEKTPUYECKOM U MarHUTHOM ToJisix. Dddext Xomna. OnpeneneHre OTHOMICHUS 3apsia dJIeK-
TpPOHA K €ro Macce METOJ0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HA MPOBOJHUK ¢ ToOkOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1e. MarHuTHbIi MOMEHT.

DJIeKTPOMarHUTHasi HHAYKIMA. MarHUTHBINA IOTOK Yepe3 NOBEPXHOCTh, HATSHYTYIO HA KOHTYP.
3axon dapanes u npasuio JleHna. DnekTpoaABHKyIas CHUiIa UHAYKIUHU. 3akoH Dapajest 1 COOTBET-
CTBYIOLIEE €My yYpaBHeHHEe MakcBeiia. DJIEKTPOABUKYILAsl CUJla B IPOBOJHUKE, ABUKYILEMCS B Mar-
HUTHOM T10Jie. CaMOMHIYKIUS. DJIEKTPOABMKYIIAs CUJIa CAaMOMHAYKUUU. MHIYKTUBHOCTh KOHTYpa.
[emnb, cocrosimas U3 NpOBOJIOYHON KaTYIIKA U NMPOBOJHHMKA. 3ABUCUMOCTh CHJIBI TOKA B IIENHU OT Bpe-
MEHHU. DHEPIHsi MarHUTHOTO MOJIS B KaTylike. BuxpeBoe anekTpuieckoe mose B cojaeHounae. MHAyKTUB-
HOCTbh COJICHOMJA. DHEpPrusi MarHUTHOTO MOJI B 3allOJTHEHHOM BEUIECTBOM coJieHouze. [lnoTHoCcTh
SHEpPruy MarHuTHOro noss. Toku Dyko.

DJIeKTPOMarHuTHbIE KoJiebanus. ['apmoHnveckue konedbanus. KomebaTenbHbIM KOHTYD, COCTO-
SN U3 KOHJEHCATOpa U KATYIIKU WHAYKTUBHOCTH. BBIBOA ypaBHEHHS KOJICOAHWI HAMPSKEHHS HA
oOKJIaZKax KOHIeHCAaTopa. 3aBUCUMOCTH OT BPEMEHU CHJIbI TOKA B KOHTYpE, HAIlPsDKEHUS U 3apsijia Ha
oOkiankax KoHaeHcaropa. Yacrora konebanuii. @opmyna ToMcoHa. DHeprusi KoyiedaTenbHOTO KOH-
Typa. 3aKOH COXPaHEHHUsI SHEPIHUH.



DJIeKTPOMarHuTHoe noJje. Y paBHeHus: MakcBeluia B HHTETpaabHOU U quddhepeHnnansHoi hop-
Max. [ImoTHOCTh TOKa cMenienus. Bektop YmoBa — [lolTunra.

Pasznea 4. OnTuka

BosHoBasi onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. Korepentnocts. HTEpdepeHIs cBeTa OT ABYX TOYEYHBIX HMCTOYHHUKOB.
HNHuTtepdepenninonnas kaptuHa. Pacmpenenenne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Judpaknus. [puanun [oirenca — @penens u npuHIUN cyneprno3uiuu. [ papudeckuii MmeTon
CJIO’KEHHS TapMOHUYECKUX Konebanuid. [ludpakuus cBeta Ha KpyriioM oTBepcTuu. 3oubl @penens. u-
¢dbpakuus cBera Ha aucke. Hudpakuus Opaynrodepa. Judpakmus ceera Ha menu. Judpakimonnas
pemrerka. JludpakironHas penieTka Kak ClieKTpabHbBIN mpruoop.

Honsipu3anus cBera. DJUIMNTUYECKAs W JMHEHHAs MOJSAPU3ALUs dJIEKTPOMArHUTHOW BOJIHBI.
Bonna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJISIPU30BAaHHBIM U YACTUYHO MOJSIPU30BAHHBIN
ceeT. Crenenb nosspuszanuu. [lonsipuszanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspu3anus cBera MpH ABOMHOM JydyenpenomieHnn. 3akoH Mamtoca. UHTepdepeHnns noasipu3oBan-
HBIX JTy4eH.

KBanroBas ontuka

TemnoBoe ndiyuenune. BzanmoneiicTBre U31y4eHUS C BEIIECTBOM U €r0 XapaKTEePUCTUKHU. JHEP-
reTudeckas CBeTUMOCTh. McmyckarenbHasi criocoOHocTh. [lornomarensHas cnocoOHOCTh. OcBeleH-
HOCTB [TOBEPXHOCTH U30TPOITHBIM H3iIydeHUeEM. [IT0THOCTh S3HEprum n3ny4eHus. 3aKOHbI PABHOBECHOTO
TeruioBoro u3nyueHus. 3akoH Kupxroda. @opmysna Ilnanka. 3akon Credana — bonbimana. 3akoH cme-
nieHus Buna.

®otonbl. Dotonsl. UMnynbe 1 sHEprus Gpotona. @otospdext. BonbrammnepHas xapakTepucTuka
BakyyMHOTo (porornemenTa. 3akoHbl hoTodddekra. TopMo3HOE peHTreHOBCKOE M3iydeHue. IhPexT
Komnrona. JlaBnenue cBeta. OnbiThl JleOeneBa. JlaBienue myuka cBeTa.

Pa3nen 5. AtomHas pusuka

bopoBckas Teopusi aroma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna bansmepa. [1nane-
TapHas Mojesb atroMa. OneiTel @panka u I'epua. Teopus Bonoponononodnoro nona. [locrynarsr bopa.
CxopocTh U panuyc opOUTHI deKTpoHa. CIEKTp SHEPTUid AIEKTPOHA. Y POBHM 3HEpruu. Mcnmyckanue u
MOTJIOIICHUE CBETa ATOMOM.

OcHOBBI KBaHTOBOII MexaHuKkM. KopyCKymsipHO-BOJIHOBOM nyanu3M. Bonuel ne bpoitns. @op-
Mmynbl e bpoitns. Jludpakuus >1eKTpOHOB M HEMTPOHOB B KpHcTaiiax. BonHoBas yHKius u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ae bpoitns kak pemenune ypaBHenue llpenunrepa nis cBo-
6oaH0I1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpegunrepa st craimoOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CeKTp SHEpPruil 3neKTpoHa. JHep-
reruyeckre ypoBHU. [loTeHIManbl BO30yXA€HUS 1 MOHU3aluu atoma. [IpocTpaHCcTBEHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOTr0371eKTPOHHBIC aTOMBI. DJIEKTPOHHBIE KOHpUTYparuu. [lepnoandeckas cucrema aneMeHToB MeH-
neneeBa. DNeKTpoHHbIe o0onouku u cnou. [Tpurnumn [Taymu. Oneit lltepra u 'epnaxa. Dddekr 3ee-
MaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKHU aTOMHBIX sifiep. CaMOnpon3BOIbHBIN pac-
MaJl YaCTUIBI. Y CJIOBHE CAMOMNPOU3BOJIBHOTO pacnaaa. DHEPrus CBsA3U. Y iejibHas 3Heprus cBsizu. Ka-
nenbHask MOJIENb siapa. BeiBox Gopmysibl, OMMCHIBAONIEH 3aBUCHMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOTO pacnana. SnepHble peakiuu.



4.2. ConepxaHue JeKI Ui

/o

Kpartkoe congepxanue nekuuim

Koma-Bo
4acoB

Beenenue. KnnemaTnka MaTepuaJbHONM TOYKHM U BPalIaTeJIbHOI0 ABUKEHHUS.
[Ipenmer u 3amaun kypca pusuku. Ou3nKa Kak OCHOBA €CTECTBEHHOHAYYHBIX 3HA-
HUH. CBs3b QUBHKHU C CEIBCKOXO035UCTBEHHBIM MPOU3BOJACTBOM. Ponb ¢u3nku B
oxpaHe okpyxarorieit cpeabl. CTpyKTypa Kypca GU3UKH.

MexaHn4eckoe IBUKEHUE M €ro OTHOCUTEIbHOCTh. [lepememnienne u mytb. Cko-
pocTh, yckopeHue. PaBHOMEPHOE MPSAMOJIMHENHOE IBHKEHUE. PAaBHOYCKOpPEHHOE
NPSMOJIMHEMHOE JBUKEHUE. YTIOBOE MEpEMELIEHUE, YIVIOBAsI CKOPOCTh, YIJIOBOE
ycKopeHue. PaBHoMepHOE TPSIMOJIMHEHOE IBUKEHHE. PaBHOYCKOpEHHOE Bpala-
TEJIbHOE JIBMKCHUE

JAnHaMuka MaTepuaabHOM TOYKH U BPAalIaTeJbHOI0 IBHKEHHS.

3akonsl HetoToHa. B3aumoaeiicTBue Ten uepes noiie. Buapl cuil B MEXaHHKE.
OuncTka ceMsiH 1o K03 pULmeHTy TpeHusl.

[TonsiTue MoMeHTa cuiibl. MOMEHT MHEPLMH U MOMEHT UMIYJIbca TBEPAOTO TENa.
II 3akon HeroTona nnst BpamarensHoro asmxenus. Kunernueckas sueprus. Teo-
peMa lllreitHepa. @opmysisl pabOTHI, MOITHOCTH. CBsI3b PaOOTHI C KWHETUYECKON
sHepruei. CpaBHEHUE NOCTYNATEIBHOTO U BPAIIATEIbHOTO JBUXKEHUS 110 KUHE-
MAaTHKe, TMHAMUKE, 3aKOHAM COXPAHEHUS.

MexaHuyeckne KoJaeO0aHUsI M BOJHBbI. ['apMOHHMYecKHe KoleOaHUs W WX Tapa-
MeTpbl. CMelieHne, CKOpoCTh, YCKOPEHUE MpU FrapMOHUYECKOM KoJebaTeIbHOM
nBkeHuu. [lomHas sHeprusi rapMOHMYECKHX KoJieOaHui. MasTHUKHU (IIpY>KHUH-
HBIN, (U3UYECKUI, MAaTEMaTHUECKHUI). YIIPYrue TrapMOHHYECKHE BOJHBI (YpaBHE-
HUE BOJIHBI, (ha30Basi CKOPOCTb, JJIMHA BOJIHBI, BOJTHOBOE YHUCIIO).

OcHoBbl TepMoauHaMuKu. [lepBoe Hayano TepmoanHamuku. [Ipumenenue Ilep-
BOT'O 3aKOHA TEPMOJUHAMHKH K Pa3TUIHBIMU30MpoIieccaM. ArnadaTHBIN IpoIiece.
Huxn Kapno. KI1/] TernnoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOACHCTBUS 3apsA10B. DIEKTPUUECKOE I0JIE U €r0
XapakTepucTuku. PaboTa 1o nepeMerieHuIo 3apsiia B 3IEKTPUIECKOM MOJIE.

MarauTtHoe moJie 1 TOK. MarHuTHOE MoJie, €ro CBOMCTBA U XapaKTEPUCTUKU. 3a-
koH Ammepa. Cuna Jlopennia. BnussHrue MarHuTHOTO TIOJISI HA OMOJIOTHYECKHE 00b-
€KTBHI.

I'eomeTrpuyeckasi 1 BOIHOBasi onTHka. OTpakeHUE, IPEIOMIICHHE, IOTJIONICHHUE
csera. [lucniepcus ceera. Uatepdepenmus ceera. Audpakuus ceta. [longpuzarms
CBETa.

AToMHas U agepHas ¢pusuka. Ctpoenue aroma. OnsiT Pesepdopna. Kanrossie
noctynarel bopa. Moaens atroma Bonopoaa no bopy. CtpoeHue aTOMHOTO spa.
PagnoakTuBHOCTB. 3aKOH paJu0aKTUBHOIO pacnaja. EcTecTBeHHas U HCKYCCTBEH-
Hasl paIUOAKTUBHOCTb. S IepHbIe peaklnu.

HToro

16

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

Koma-Bo
4acoB

BBognsbiii uncrpykrax no Th. Onpenenenue norpenrtHnoctel usMmepennii. Omnpe-
JeTICHHE TUIOTHOCTH TeJl MPABUIILHOM reOMeTprUIecKoi (opMel

M3yuenne rapMOHUYECKHX KOJIeOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA
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3. | M3ydyeHue 3aKk0HA COXpaHEHUS U MTPEBPAILCHUS YHEPTUU 2
4. | Onpenenenrne MOMEHTA MHEPLIMU METOJIOM KPYTHIBHBIX KOJeOaHUI 2
s OnpeneneHrie 5KBUBaJICHTHOTO COMTPOTUBJICHUS TIPH MOCIIEA0BATEILHOM U MTapall- )
JICIbHOM COEJMHEHUSX
6. | Onpenenenne moayis FOura merogom nedopmanmu u3ruda 2
7. | Onpenenenue Gokyca M ONTUIECKOM CHIIBI COOMPAIOIIEH U pacCEMBAIONICH JTMH3HI 2
3 Wzydenue sBneHus 1uppakiuy U U3MEpPEeHHEe JUIMHBI CBETOBOI BOJIHBI C TIOMOIIBIO )
" | mndpakuIMOHHOMN peméTKI
HTroro 16
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
Ne . Kon-Bo
e HaumeHoBaHMe MPaKTUYECKUX 3aHATUN 4ACOB
1. | KunemaTuka npsIMOJIMHEWHOTO ABM)KEHUSI MAaTEPUAIbHON TOUKH 2
2. | JlnHaMHKa OBYDKCHUS TEJ 110 HAKJIOHHOM IIJIOCKOCTH 2
3 JluHaMuKa ABUKEHUS CBA3AHHBIX TEJl HUTHIO, IEPEKUHYTOM Uepe3 HEBECO- )
" | MBIt OJIOK.
4. | KunemaTnka v AMHaMHUKa TapMOHUYECKHX KOJIeOaHUH 2
5. [TepBrIii 3aKOH TEPMOJMHAMHKY M €70 MPUMEHEHHE K Pa3TUIHBIMU30TIPO- )
1eccam
6. | OnexkTpocTaTuka 2
7. | OnTuka 2
8. | Anepnas ¢usuka 2
HTroro 16
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00yUalomuxcst
4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yYaIOINXCS
Buner caMocTosTenbHONW pabOThl 00YYArOIIHXCsl KonuuecTBo 1yacos
[ToaroroBka K MPakKTUYECKUM 3aHATUAM 32
[ToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3aIIuTe J1abopa- 32
TOPHBIX padoT
IToaroroBka K MPOMEXKYTOYHOM aTTECTAUH 32
Hroro 96
4.5.2. Conep:kaHue caMOCTOSITETIbHON pabOThl 00Y4aIOINXCs
No Kon-Bo
/i HanmenoBanue TeM U BOMpPOCOB qacon
1. Kunern4yeckasi Teopusi paBHOBECHOI0 HAeaJbHOIro ra3a. Konienrpauus Mo-
nekyn. OyHKIus pacnpeaeeHust MOJIEKYJT MPOCTPAHCTBE U 1o ckopocTam. Cpea- 13
Hue ckopocTH. [laBnenue ra3a. [lpubnikeHHoe BbIpaskeHUE AJIs CPEIHEro Yuciia
yIapoB MOJIEKYJ O CTeHKY. CBsA3b JaBJICHUSI CO CPEAHUM 3HAYEHUEM KBaJpara
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CKOpOCTU MOJIeKYJIbl. OCHOBHOE YpaBHEHHE KMHETUYECKOM Teopuu raza Pacrnpe-
nenenue Makcsenia — boabiiMaHa.
2. TepmoauHaMuka uaeajabHoro raza. Moss Beniectna. Yucino ABoraapo. Mosisap-
Has Macca. YpaBHEHHUE COCTOSIHUSA UiealbHOro ra3a. 3akon lanbrona. Cpeansis
SHEpPrus MOJIEKYJibl. BHYTpeHHSIA SHeprus uacalbHOTro rasa. M3oxopuueckuii
nporiecc. TenmoeMKocTs UaealbHOTO Ta3a MPU MOCTOSTHHOM o0Bbeme. Uucio cre-
neHer cBoOopI MoJieKybl. PaBHOpactpenenenue sHepruu 10 cremeHsm cBo- 18
60161. M300apuueckuii mporecc. TenmoeMKocTh HICAThHOTO ra3a MpU MOCTOSH-
HOM naBieHuu. M3orepMuueckuii mpomecc. Anunadarndeckuii mporecc. IHTPo-
NUs UI€ATBHOTO ra3a. DHTPOIHUS HACaIbHOTO ra3a U BTOPOE Hayallo TEPMOIUHA-
MUKH.
3. daexTpuyeckuii Tok. Cuia Toka. BeiBoa ¢popMyIbl, CBA3BIBAIOIICH MTIOTHOCTD
TOKa ¥ CPEIHIOI0 CKOPOCTh HOCUTENIEH TOKa. 3aKOH coxpaHeHus 3apsana.CoennHe-
HUS TPOBOJHUKOB. [IJTOTHOCTP KOHBEKTUBHOI'O TOKa B 3apsKEHHOM LUJIMHAPE,
BpararonemMcs BOKpyr cooctBeHHoi ocu. CtopoHHue cuibl. PaboTa cTopoHHHX 18
CHUJI TIPU TIEPEHOCE HOCUTENISI TOKA. DIEKTPOABIKYIIas cuiia. Hanpspkenue Ha He-
OHOPOJHOM Yy4YacTKe 1enu. 3akoH OMa s MOojaHOM 1enu. MOIIHOCTh TOKa
U yJleTbHas MOITHOCTh TOKA.
4. JeiicTBMe MATHUTHOTO MOJISI HA 3apAAbI U TOKU. MarauTHoe noJjie. MarautHast
uHayKua. CuinoBble TUHUU MarHuTHOro nosist. Cuna Jlopenua. JIBuxenue 3aps-
JKEHHOM 4YacTUIbl B OJTHOPOJHOM H IIOCTOSTHHOM MarHuTHOM Tnoiie. /[BuykeHue
BJIOJIb CHJIOBOM JHMHHUH. J[BMJKEHHE MO OKPYKHOCTU. 3aBUCHUMOCTH paanyca
OKPY’KHOCTH OT CKOPOCTH JBHKE€HHUSI YacCTULbl. J[BUKEHUE 0 BUHTOBOM JINHUH.
[ITar 1 paguyc BUHTOBOM JIMHUHU. [IBU)KEHUE 3apsKEHHOM YaCTULIBI B DJIEKTpUYE-
CKOM M MarHMTHOM noyiAX. OmnpeneneHue OTHOLICHMS 3apsia JJIEKTPOHa
K €r0 Macce METOA0M MarHeTpoHa. JleiicTBUE MarHUTHOTO TOJISt
Ha NMPOBOJHUK ¢ TOKOM. Crita Amniepa. KOHTYp ¢ TOKOM B MAarHUTHOM MoJie. Mar-
HUTHBIA MOMEHT.
5. OcHOBBI KBAHTOBOM MeXaHMKH. KopnycKynsipHO-BOJIHOBOHM ayanu3Mm. BoJiHbI
ne bpoitna. @opmynsl ne bpoitns. {udpakuus 3JeKTPOHOB U HEHTPOHOB B KpU-
crauiax. BomHoBas ¢ynkius u ee cmbica. YpaBHenue lllpenunrepa. Bonna e
Bpoiins kak pemenue ypaBHenue lllpenunrepa mist cBoboanoit yactuipsl. He-
ONPEETEHHOCTH KOOPANHATHI U UMITYJIbCa. COOTHOLIEHHE HEONIPEAEIEHHOCTEN.
Ypasuenue lllpeaunrepa 1uis cralluoHapHbIX cOcTOsIHUM. CEKTp SHEPTrHil.
Htoro 96
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S. YueOHO-MeTOAuYeCKOe o0ecedeHrne cCaMOCTOATEIbHOI padoThl 00y4arIMXCs

YyebHO-MeToanUeckue pa3padoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-

VYpansckuii 'AY:

1.JlInnamuka. 3aKOHBI COXpPAaHEHUSI B MEXaHHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHus s
BBITOJIHEHUS MTPAKTUYECKUX M CAaMOCTOSTENBHBIX padoT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: ¢. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokanpHOU cetn MAD
http://192.168.2.40/Books/ppm060.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2.Kunemartuka [DNEKTPOHHBIN pecypc] : METO/I. YKa3aHUs JIs MPAKTUYECKUX U CAMOCTOSITENb-
HBIX pabot no ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuiit 'AY, UHCTHTYT arposkoioruu .—
Mpuacckoe: HOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., tabn. — C npun. — bubauorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokansHoi cetu MAD http://192.168.2.40/Books/ppm062.pdf .— Jlo-
ctyn u3 cetu MaTeprer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3.I10CTOSIHHBIN 3JIEKTPUUECKUN TOK [ DIEKTPOHHBIN pecypc] : METOJ. yKa3aHUs ISl BBIIIOJIHEHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
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I'AY, UnctutyT arposkosnorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wna3zB.) .— 0,5 MB .— Jloctym w3 gokamsHOM cetu HAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4.2nexkTpocTaTtuka [DIEeKTpOHHBIN pecypc] : METOA. YKa3aHUsI JIsl BBIIOJHEHMS IPAKTUUECKUX
U caMocToATeNbHBIX padoT no ¢usuke / coct. C. C. benoycona ; IOxuo-Ypansckuit ['AY, UacTuTyT
arposkojoruu .— Muacckoe: FOxHOo-Ypansckuii TAY, 2017 .— 50 c. : uin., Tabn. — bubmumorp.: c. 47
(5 na3zB.) .— 0,8 MB .— Jloctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm064.pdf .—
Hoctyn u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

6.D0oHI OLIEHOYHBIX CPEICTB /AJIsl MPOBeIeHUs MPOMEKYTOUHON aTTeCTALMHU
00yJaromuxcs

JI1st ycTaHOBIEHUSI COOTBETCTBHUS YPOBHSI MMOJATOTOBKH oOydarommuxcs TpedoBanusim @I'OC BO
pa3paboTad GOH]I OIIECHOYHBIX CPEICTB I TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TIPOBEACHHSI TIPOMeE-
KYTOUHOI aTTectanuu oOydarolmuxcs Mo JUcHUIUIMHE. DOHJ OLIEHOYHBIX CPEACTB MPEACTABIEH B
ITpunoxxennn Nel.

7. OcHOBHAs M IONOJHUTEJIbHAS YUeOHasl JInTepaTypa, Heo0XoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas M JOTIOJHUTEbHAS yaeOHas muTepaTypa umeercs B Hayunoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMamonHo-o0pazoBatTensHOl cpeae PI'BOY BO I0xno-Ypansckuit [AY.

OcHoBHasi IMTepaTypa

1. I'paboBckmii, P.U. Kypc ¢usuku [DnekTpoHHBI pecypc] : yued. mocobue — DIEKTPOH. AaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2.I'paboBckuit, P.1. CoopHuUK 3ama4 110 GusHKe [IISKTPOHHBINA pecypc] : yued. mocodue — DIeKTPOH.
naH. — Cankt-IletepOypr : Jlanp, 2012. — 128 ¢. — Pexxum gocryna: https://e.lanbook.com/book/3899

JlonoTHUTeILHAS JJUTEpPaTypa

1.Kanamnankos, 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 goctyma: https://e.lanbook.com/book/172

2 Kypb6aues, }0.®. ®uzuka : yauedHoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpPBITHIN HH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To ke [DnekTponHnsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773.

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

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

3. Yuuepcurerckas o6mommoreka ONLINEhttp://biblioclub.ru

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

9. MeToauveckne yKa3aHus JJsl 00YyYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

YyebHo-MeToanuecKue pa3paboTku umerores B HayuHoit  OuGnmoTreke u 3JeKTpoHHOM HH(Op-
MalroHHo-o0pa3zoBaTensHoOl cpene PT'BOY BO I0xHo-Ypansckuii [AY:
1.Jlnnamuka. 3aKOHBI COXpPAHEHHUS B MEXAHUKE [ DIEKTPOHHBIN pecypc]| : METOJ. yKa3aHHs ISl BbI-
MIOJTHEHUS TPAKTUYECKUX M CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
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wi., Tabn. — bubmuorp.: c¢. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokanpHOU cetn MAD
http://192.168.2.40/Books/ppm060.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2. KunemaTtuka [DIeKTpOHHBIN pecypc] : METoA. yKa3aHus ISl MPAKTHYECKUX U CAMOCTOSATEIIbHBIX
pabot no ¢usuke / coct. C. C. benoycosa ; KOxHno-Ypansckuii 'AY, UacTuTyT arposkonoruu .— Mu-
acckoe: IOxHo-Ypansckuiit 'AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnmorp.: c. 26 (6 Ha3B.)
— 0,5 MB .— Jloctyn u3 nokanbHo# cetu MAD http://192.168.2.40/Books/ppm062.pdf .— Hoctyn u3
cetu UnTepHer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3. IloCTOSIHHBIN 2JIEKTPUYECKUM TOK [DJIEKTPOHHBIN pecypc] : METOA. YKa3aHMs AJIs BBIIOJHEHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
I'AY, UnctutyT arposkosnorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wna3zB.) .— 0,5 MB .— Jloctym w3 gokamsHOM cetu HAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4. DnektpocTatuka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs JUIsl BBIIOJIHEHMS MPAKTUYECKUX U

camMocCToATeNbHBIX padoT no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuii 'AY, UuctutyT ar-
poakosnorun .— Mmuacckoe: KOxuo-Ypanbckuii [AY, 2017 .— 50 c. : un., Tabn. — bubmmorp.: c. 47 (5
Ha3B.) .— 0,8 MB .— Jloctyn u3 nokanbHoi cetn MAD http://192.168.2.40/Books/ppm064.pdf .—
Hoctyn u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .
5. ®usuka [DNeKTpOHHBIN pecypc] : METO. yKa3aHHs 10 U3YYCHHIO TUCIUTIINHBI M 33JJaHUe JIJIST KOH-
TPOJIbHOM paboTHI CTY/IEHTaM 3a09HOTO OTAEICHUS arpoHoMHuueckoi cnenuaibHocTh / coct. C. C. be-
noycosa ; lOxHo-Ypansckuii ['AY, UactutyTt arposkonoruu .— Yensounck: KOxHo-Ypansckuii [AY,
2017 .— 76 c. : Tabn. — C npwit. — bubmuorp.: ¢. 74 (5 Ha3B.) .— 1 MB .— JlocTyn u3 lokanbHON
cetu  HMAD  http://192.168.2.40/Books/ppm037.pdf — Joctynm w3 ceru UHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeIbHOTO
npouecca no THCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrevyeHnst 1 HH(POPMaLMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpasoynas cucrema 'OCToB Texskcnept http://www.cntd.ru.

[Iporpamuoeobecneuenue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
JInnensnonnsiiinorosop Ne 47544514 or 15.10.2010

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

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIunieH3MOHHBIN TOTOBOD
Ne 47544515 ot 15.10.2010

- Antuupyc KasperskyEndpointSecurity nns O6usneca, Jlunensmonnsii goroBop Ne 17EO-
161220-114550-750-604 ot 20.12.16

- OmepanmoHHasi cucTeMa creruanbHoro HasHaueHus «AstralinuxSpecialEdition» ¢ oducHoi
nporpamMmoii  LibreOffice (FOYpI'AY), Jlunensuonnsii gorosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst 1JIsl OCYIeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Mpolecca o JMCHUILINHE

Ilepedyenb y4eOHBIX JadopaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB
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1. YueOHas ayautopus Ui TIPOBEIACHUS 3aHITHIA JICKIIMOHHOTO THUIIA, OCHAIIEHHAS MYJIHTHME
TUHHBIM 000pyI0BaHUEM (KOMITbIOTEpH BUAcopoekTop) 103,202.

2. YueOHas aynuTOpus JJIsl POBEICHUS MPAKTUUYECKHUX 3aHATHH, 3aHATUN CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PaOOT, IPYNIOBBIX M MHAWBUIYabHBIX KOHCYJIbTAI[UH, TEKYIIIETO KOHTPOJIA U
IIpoMeXyTouHo# arrectanuu 105,107 .

3. JlabopaTtopus puzuxu 107 .

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThI 00y4aOIIMXCS
1. ITomerienus asi caMocToATENbHOM paboTsl oOywaromuxces 103, 308 u Manblif YMTaIBHBIHN 327
OHOINOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

bapometp BP -52

Kommuiekt 6510K0OB AMHAMOMETPOB

Mogenb KpUCTaNIMYECKON PEIIETKH

Mogens d1eKTpoaBUraTess

DIIEKTPOCKOIT Ja0OpaTOPHBII

Habop rpy30B o MmexaHuke

Habop nunamomeTpoB

JlaboparopHslii Habop «TernoBbIe MPOIeCChI»
JlaGopaTtopHsbIit Habop «M3omporiecchi»
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I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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1. KoMnereHuum u UX HHAUKATOPBI, (popMHUpYyeMBbIe B IpoLecce 0CBOCHUS AUCHUIINHBI

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a/1a4l PO(PECCHOHATBHOM IeITENFHOCTH Ha OCHOBE 3HAaHU OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX, ECTECTBEHHOHAYYHBIX U 00LIENPO(ecCHOHATBHBIX AUCHUIUIUH C
pUMEHEHHEM UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH.

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYUYHBIX
JTUCIUIUINAH JJIS pe-
HIEHUsl CTaHAAPTHBIX
3amay B 00JIacTH ar-
POHOMUH C TIPUMEHE-
HHEeM HH()OpPMaIOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI

3HATh:0CHOBHBIC (U3HUE-
CKHE 3aKOHBI, SIBIICHUS U
MPOIIECChl, Ha KOTOPBIX
OCHOBaHBI TTPHHIIAITBI
NEeHCTBUS OOBEKTOB TPO-
(beccnoHaNBHOUN IESITEIb-
HOCTHU ¥ KOTOPBIE HCIIONb-
3YIOTCS  JUIS  PCIICHHUS
npoeCCHOHATBHBIX  3a-
nad - (6.1.0.31 -3.1)

XKEH YMETh:UCIONb30-
BaTh OCHOBHBIE (HU3H-
YECKHUE 3aKOHBI M TIOHS-
THSI JJISI PEIICHUs TIPO-
(heccHOHaIBHBIX 3a]a4
C TIpUMEHEHHEM HHGOP-
MaIHOHHO-KOMMYHHKa-

LIMOHHBIX TEXHOJOTHH -

(b.1.0.31-V.1)

KonTponupyemsie ®opmupyemsie 3YH
PE3yIbTaThl OCBOE-
nust OIOII 3HAHUA YMEHHUS HaBBIKU
(KOMITCTCHIIHN)
N/I-1omk-1 OO6yuarommiicss  nomwkeH | OO0ywaromuiics — mon- | OOyJaroniuiicss JA0KeH

BJIAJICTh: HaBBIKaMU
NPUMEHEHHUS  COOTBET-
CTByIOLIETO (PU3HKO-Ma-
TEMAaTUYECKOTO  ara-
pata, METOJOB aHaIu3a
U MOJCTHPOBAHUS, TEO-
PETUYECKOT0 U IKCIEpH-
MEHTaJIBHOTO HCCIENIO0-
BaHUS TMPH  PpEIICHUH
poQeCCHOHANIBHBIX 3a-
nay - (b.1.0.31 -H.1)

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

[Tokazarenun Kpurepnu u nikasa onieHUBaHUs PE3yIbTaTOB 00YUYEHUS MO AUCIHUILTHHE
onenuBanus | Hepocratounsiii | Jlocrarounsiit ypo- | CpeaHuil ypoBEHb Bricoknii ypoBeHb
(3YH) YpOBEHb BEHb
b.1.0.31 -3.1 | OGyuarommiics He OO0yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAET OCHOBHBIE | c1abo 3HAET OCHOB- | HE3HAYHTENBHBIMU | TpedyeMoii crere-
buszndeckue 3a- HbIE (U3HYECKUE omuOKaMu U OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUSI M | 3aKOHBI, SIBICHUS U | JCTbHBIMH IIPOOE- | TOYHOCTH 3HAET OC-
MIPOLIECCHI, HA KO- | MPOIIECCHl, Ha KOTO- | JIaMU 3HAET OCHOB- HOBHbIE u3HYe-
TOPBIX OCHOBAHBI PBIX OCHOBaHBI HbIC (PU3MYECKHE | CKHE 3aKOHBI, SIBJIC-
MIPUHIIMIIBI AEH- MPUHLIMIIBI 1eH- 3aKOHBI, SIBJICHUS U | HUS U MPOLIECChI, Ha
CTBUSL 00BEKTOB CTBUSI OOBEKTOB MPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanp- | mpodeccuoHaIbHOM PBIX OCHOBaHBI MIPUHIIMIIBI AEH-
HOM NIeATENBHO- | AESITETHbHOCTH U KO- TIPUHIIHITB TCH- CTBUSI 00BEKTOB
CTH U KOTOpHbIE TOpBIE UCTIONb3Y- CTBUSL 00BEKTOB npodeccroHanbHOM
UCTIONB3YIOTCS I0TCS JUIS peleHuss | mpo(ecCHOHANBHON | JAeITeTbHOCTU U KO-
VIS pelleHus npoeccHOHANBHBIX | IEATEIbHOCTH U KO- | TOpbIE UCIIONb3Y-
npodeccuoHab- 3ama4y TOPBIEC UCTIONB3Y- I0TCS JJIs1 PEIICHUS
HBIX 3a]a4 I0TCS JUI PellieHus1 | MPoQecCUOHANbHbBIX
npodeccHOHATBHBIX 3a1aq
3aaqy
b.1.0.31 - | OOyuatomuiics He Ob6yuaronuiics OOyuaronmiics OOyuaromnmiics
A YMEET UCIO0JIb30- cmabo ymeeT Hc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaThb OCHOBHBIE (PU-
duznyeckue 3a- Hble pU3MUecKre | 3MYECKHE 3aKOHBI U | 3MYECKHE 3aKOHBI U
KOHBI U TIOHSITUSL | 3aKOHBI M IOHSATUS | TIOHATHUS IS pellie-
VIS pelieHus
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npodeccruoHab-
HBIX 3a1a4

IS pEIICHHS TIPO-
(beccroHaTbHBIX 3a-
naq

HUs mpodeccro-
HaJbHBIX 3a/1a4 C
HE3HAYUTENbHBIMU
3aTPyAHEHUSIMU C
npuMeHeHneM nHpop-
MaIMOHHO-KOMMYHH-
KaIlIOHHBIX TEXHOJIO-
THH

HOHSITHS JUIs perie-
HUs npodeccuo-
HaJBHBIX 33/1a4

b.1.0.31-H.1 | O6yuatommiicst He
BJIaCCT HABbI-
KaM{ TPUMCHCHHUS
COOTBETCTBYIO-
niero Gu3uKo-ma-
TEMATUYCCKOT'O
amnmapara, MeTo-
IIOB aHaJIN3a U
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAJTb-
HOI'0 MCCIIeIOBa-
HUS TIPH PEIICHUU
npodeccuoHab-
HBIX 3a/1a4

OO0yuarommiics
c1abo BiageeT
HaBBIKAMH IpUMe-
HCHUA COOTBGTCTBy—
1011ero PU3NKO-Ma-
TEMaTUYECKOrO aIl-
rapara, MeTOJIOB
aHaJIn3a U MOACIN-
pOBaHMS, TEOPETH-
YECKOTO U IKCIIePH-
MEHTAJILHOI'O HC-
CII€AOBaHUs IIPU pPe-
meHuu npodeccuo-
HaAJIBbHBIX 3a1a4

OO0yuarommiics ¢
HEOOJIBIINMH 3a-
TPYAHECHUSIMH BIla-
JieeT HaBbIKaMU
MPUMEHEHHSI COOT-
BETCTBYIOIIETO (U-
3MKO-MaTeMaTHye-
CKOTO arrmapara,
METO/IOB aHAaJIHM3a ’
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIb-
HOTO UCCIICIOBAHHS
MIPH PEIICHUHN TIPO-
(beccnoHaNbHBIX 3a-
a4

OO0yuaromuiicst CBO-
0O0IHO BiIaeeT
HaBbIKaMU TpUMe-
HEHUSI COOTBETCTBY-
fo1ero pu3nko-mMa-
TEMaTUYECKOTO all-
napara, MeTO/I0B
aHaJIM3a U MOJIEIIH-
POBaHMsI, TEOPETH-
YECKOTO U IKCIIePH-
MEHTAJILHOI'O HC-
CJIETOBAHMUS TPH pe-
meHuu npodeccro-
HAJIBHBIX 3a7a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /11l OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoLecce 0CBOe-

HUSA JUCHUIIJIMHBI

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJISl OICHKU 3HAHWM, YMEHUN H
HABBIKOB, COZiepKarcs B yueOHO-METONYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1./Ilunamuka. 3aKOHBI COXpPAHEHUS! B MEXAHUKE [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHuUs JUIs
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT 1o ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuiit 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: c. 42 (9 maz.) .— 0,6 MB .— Jloctynm u3 nokampHON cetn MAD
http://192.168.2.40/Books/ppm060.pdf Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2.Kunemaruka [D51eKTpOHHBIN pecypc] : METO. yKa3aHUs JUIsl IPAKTUYECKUX U CAMOCTOSATENb-
HbIX pabot no gusuke / coct. C. C. benoycona ; FOxno-Ypansckuii 'AY, MHCTUTYT arposKoiI0ruu .—
Muacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tabn. — C npwi. — bubmmorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm062.pdf .— Jlo-
ctyn u3 cety Mutepner http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3.I1oCTOSITHHBIHN JIEKTPUYECKHUI TOK [ DIIEKTPOHHBIN pecypc| : METOI. YKa3aHUs JJIsl BHITOJTHEHUS
MPAKTUYECKHX U CaMOCTOATENBHBIX padoT mo ¢usuke / coct. C. C. benoycona ; FOxHo-Ypanbckuit
I'AY, Uuctutyt arposkonorun .— Muacckoe: IOxHo-Ypansckuiit 'AY, 2017 .— 44 c. : un., Tabn. —
bubmmorp.: c¢. 41 (7 HasB.) 0,5 MB Hoctyn wu3 nokanpHOM cetu HAD
http://192.168.2.40/Books/ppm063.pdf — Joctyn u3 ceTn HNuTtepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4.251eKTpoCcTaTUKa [ DIEKTPOHHBIN pecypc] : METO/I. YKa3aHUs IJIS BBIITOJIHEHUS MTPAKTHYECKUX
U caMOCTOATEeNbHBIX paboT no ¢usuke / coct. C. C. benoycona ; Oxuno-Ypansckuit 'AY, UHcTuTyT
arpoakosioruu .— Muacckoe: KOxno-Ypanbckuii 'AY, 2017 .— 50 c. : wi., Tabin. — bubnuorp.: c. 47
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(5 na3zB.) .— 0,8 MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm064.pdf .—
Hoctyn u3 cetu UaTepHer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

5. ®usuka [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUs M0 U3YYCHUIO JUCLHUIUIMHBI U 3a]1a-
HUE JJIS1 KOHTPOJBHOM Pa0OTHI CTYIEHTaM 3a0YHOTO OT/ACTICHHS arpOHOMHYECKOH CIeIUaTbHOCTH /
coct. C. C. benoycosa ; FOxno-Ypansckuii 'AY, UacTuTyT arposkonorun .— Yensounck: KOxHo-
VYpansckuii [AY, 2017 .— 76 c. : Tabn. — C npui. — bubnuorp.: c. 74 (5 na3s.) .— 1 MB .— Jloctyn
3 sokanbHOU cetn MAD http://192.168.2.40/Books/ppm037.pdf .— Jloctyn u3 ceru HMHTEpHeT
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

4. MeToauyeckne MaTepuaJbl, ONpee/siioiue Npoueaypbl OeHUBAHUS 3HAHMIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapPaKTePU3yOINX C(h)OPMHPOBAH-
HOCTL KOMIIEeTeHIU I

B nmanHoM paszenie METOAMYECKHE MaTepHUalibl, OMPEACIISIONINE NPOLUEayphl OLICHUBAHUS 3HA-
HUH, YMEHUH, HABBIKOB, MO MUCHHUILTNHE «DHU3UKa», MPUBEACHBI MPUMEHUTEIBHO K KaKIOMY U3 HC-
MOJT3YEMBIX BHUJIOB TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH M TPOMEKYTOUHON aTTECTAIIUU O0yJarOIINXCS.

4.1. OueHo4HbIe cpeCTBA 1JIsl IPOBEJCHUS TEKYLero KOHTPOJIsl yCleBaeMoCTH
4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU
VY CTHBIM OTBET Ha MPAKTHYECKOM 3aHATUH MCIIOJIB3YETCs AJIs OLIEHKU Ka4eCcTBa OCBOCHHUs 00yya-
IOLIMMCS OCHOBHOM NpoheccHoHaIbHOM 00pa30BaTeIbHON MPOTrPaMMBbI IO OTJEIBFHBIM BOIIPOCAM U Te-

MaM JUCHUTUIAHEL. TeMbl U IJIaHbl 3aHATHIA 3apaHee coo0marTcess ooydaromumMces. OTBET OLIEHHUBAETCS
OLICHKOM «OTJIMYHO», «XOPOIIO», «yIOBJIECTBOPUTEIHHO» WIH «HEYAOBIETBOPUTEIHHOY.

Ne OLeHOYHBIE CPEJCTBA Kon n HaumeHoBaHue
OTBeT Ha MPAKTUYECKOM 3aHSATUU WHJIMKaTOpa KOMIIETEH-
8975051

1 Huck paguycom 20cM  Bpamjaercss COIVIACHO  YPaBHEHMIO NA-1.011K-1

¢=A+Bt+Ct> , rne A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopora
paauyca nucka. Onpenenuts Juist MOMeHTa BpeMeHH 4,0 ¢ 3HaueHne
yriaa MexIy BEKTOpaMH IOJIHOTO U HOPMAJIBHOIO YCKOpPEHHH, a
TaKXKe YHCII0 000POTOB, CAETAHHBIX JUCKOM K JAHHOMY MOMEHTY OT
Hayasa BpaleHMs..

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHOHA-
YUHBIX JUCIUIUINH AJIs
pElIeHHs CTaHAAPTHBIX
3a]1a4 B COOTBETCTBUU C
HATPABIEHHOCTHIO MPO-
(dheccroHaIbHOM es-
TEIHHOCTHUC IPUMCHCHHEM
UH()OPMAITIOHHO-KOMMY-
HHKAI[MOHHBIX TEXHOJIOTHI

Kputepun onenku orBera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aroIIMXCs B Hayaue 3aHATHM.

Onenka oOBsABISETCS 00YJarOMIEeMyCsl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

HIxanaa

Kpurepun oueHuBanus

Orenka 5 HOB, SBJICHUU U MPOIIECCOB;

(OTIIMYHO)

- 00yJaroImuics MOJIHO YCBOMJI y4eOHBIN MaTepua;
- MIPOSIBJIIET HABBIKM aHAJIN3a, 0000LIEHNS, KPUTUYECKOTO OCMBICICHUS U
BOCTIPUATHS MH(OpMAIINK, HABBIKH OMTUCAHUS OCHOBHBIX (PU3UUECKUX 3aKO-

- MaTtepuai U3JIOKEH IPaMOTHO, B OIIPEEIIEHHOM JOrM4eCKOl Mocie1oBa-
TEIbHOCTH, TOYHO HCIIONb3YETCS] TEPMUHOJIOTHUS;

- I0KA3aHO YMEHUE WIUTFOCTPUPOBATH TEOPETHUUECKHE MTOJIOKEHUS KOHKPET-
HBIMU [TPUMEPaMU, IPUMEHSTh UX B HOBOW CUTYaIuy;
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- POIGMOHCTPHUPOBAHO YMEHUE PEIIaTh 33aa4H;
- MOT'YT GBITB AONYIICHBI OAHA—ABC HCTOYHOCTH IIPU OCBCUICHUH BTOPOCTC-
TICHHBIX BOIIPOCOB.

OTBET YIIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO IPU 3TOM

(HEYAOBIETBOPUTENBHO)

Onenka 4 HMEET MECTO OJTUH U3 HEIOCTATKOB:
(xoporo) - B YCBOCHUHU Y4eOHOT0 MaTepHasa JIOMyIeHbl HeOOobIne MPoOesbl, He HC-
Ka3MBIINE COAEPKAHUE OTBETA;
- B pELICHUH 33J1a4 JOMYIIECHbl HE3HAYUTEIbHbIE HETOUHOCTH.
- HEMOJHO WJIN HETOCIEA0BaTeNbHO PACKPBITO COEpKaHUE Marepuaia, HO
MIOKa3aHOo 001iee TOHMMaHKE BOIIPOCa U MPOAEMOHCTPUPOBAHBI YMEHHUS, J0-
CTaTOYHbIE /I AAJbHEUIIEr0 yCBOCHHs MaTepHala;
Ouetixa 3 - UMENTUCh 3aTPYAHEHUS WM JOMYIICHbI OIIMOKM B OMPEACICHNUN MOHITHH,
UCIIOJIb30BaHUH TEPMHUHOJIOTUH, ONMCAHUH (PU3NYECKUX 3aKOHOB, SIBIICHUH U
(YAOBIETBOPUTEIBHO)
IPOIIECCOB, PEIICHUH 3aJ1a4, UCIIPABJICHHbIE TOCJIE HECKOIbKUX HABOISIIMX
BOIIPOCOB;
- HeTOJIHOE 3HAHHE TEOPETHUECKOro Marepuaia; oOy4arolIuiicss He MOXEeT
IPUMEHUTh TEOPHIO B HOBOHM CUTYaIMH.
- HE pacKpbITO OCHOBHOE COZIep’KaHNe YueOHOTO MaTepHara;
- 00HApPY)KEHO HE3HAHUE WJIM HEMOHUMaHUe OOJIbIIEH I HanbosIee BaKHOM
Ouerka 2 YacTu y4eOHOrO MaTepuana;

- IOMYIIICHBI OMMMOKH B ONPEICIICHUN TTOHSATUH, TIPU UCIIOJIb30BAHUU TEPMU-
HOJIOTWH, B OMMMCAHUU (U3MUYECKUX 3aKOHOB, SBIICHHUI U MPOIECCOB, pelle-
HUU 3a/1a4, KOTOPbIE HE UCIIPABJICHBI MTOCIIE HECKOJIBKUX HABOMSAIIUX BOIIPO-
COB.

4.1.2. Otuer 1o J1abopaTopHOM paboTte

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKH Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOM MTpo(heCCHOHATBHON 00pa30BaTeIbHON MPOrpaMMbl IO OTACIBHBIM TeMaM AUCIUIUTNHBL Co-
nep:kaHue u (popma ordera 1o 1adopaTopHbIM paboTaM MPUBOAUTCS B METOJUYECKUX YKA3aHUX K Jia-
o6opatopubM padoTam (1. 3 ®OC). ConepxkaHue OTYETa K KPUTEPUHN OIICHKU OoTYeTa (TabJI1.) TOBOISITCS
710 CBeJIeHHs 00Yy4JaloUINXCsl B HaYase 3aHsTHH.

Ne OneHouHBIE CpesiCcTBA Kon u HanmeHoBa-
Otuyet no nabopaTopHO# padboTe HU€ MHIUKATOpa
KOMIIETECHITNHU
1 1. Yto HaA3BIBAETCS CHIION TSXKECTH? WJ-1.0I1K-1
2. YUto mogHUMAETCS IO CUJION BCEMUPHOTO TATOTEHUS ? Hcnonb3yer 0CHOB-
3. 3anummute GOpMyITy JUIs OTIPEICTICHUS YCKOPEHUSI CHITBI TSHKECTH. HBIE 3aKOHBI €CTe-
4. Kak omnpezensieTcsi yCKOpeHHE CBOOOHOTO MAaCHHUS ¢ TOMOIIBIO CTBEHHOHAY4HbBIX
MaTeMaTUYECKOTO MasiTHUKA? JTUCLUIUTAH IS pe-
5. UTto Ha3bIBaeTCS MaTEMAaTUUYECKUM MasiTHUKOM? LIEHUsI CTaHJapT-
6. Kak onpenenuTs nepuo 1 KojaeOaHu MaTEMaTHIECKOTO MassTHUKA? HEIX 3a51a4 B COOT-
BETCTBHUH C
HaIpPaBJICHHOCTHIO
npogeccuoHab-

HOU JEeATEIbHOCTH
C IPUMEHEHHUEM WH-
(hopMaIMOHHO-KOM-
MYHHKAI[HOHHBIX
TEXHOJIOTHUH

OTyer OIEHUBAETCS MO YCMOTPEHUIO MPEMOAABATEIISI OLIEHKOW «OTJIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYJIOBJIECTBOPUTEIIbHO» WM OIIEHKOM «3auTE€HO», «HE 3auTeHOo». OLEeHKa «3a-
YTEHO» CTABUTCS OOYJarONIUMCs, YpOBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHAM, YCTAHOBICHHBIM
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JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYeTa.

Ikajna Kputepuu ounenuBanus
- U3JI0)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
Ouerka 5 - YMEHHE BbICKa3bIBaTh U 0OOCHOBATh CBOM CYKJIEHUS IPU OTBETE HA KOH-
TPOJIBHBIC BOIIPOCHI;
(OTIMYHO)
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;
- YMCHUC IIPOBOJAUTH U OLICHUBATDL PC3YJIbTAThI HSMGPGHHﬁ;
- CIIOCOOHOCTH peniaTh 3aa4H.
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
Onenka 4 - 0CO3HaHHOE IPUMEHEHNE TEOPETHUECKUX 3HAHUM JIJIs1 OMCaHus prusnde-
(xopor1o) CKHMX 3aKOHOB, SIBJICHHM U MPOLIECCOB, PEIICHHS] KOHKPETHBIX 3a]ad, Mpo-
BEJICHUS U OLIEHWBAHUS PE3yIbTaTOB U3MEPEHUH, HO cojiepkaHue U popma
OTB€Ta UMCHOT OTACJIBbHBIC HCTOYHOCTH.
- U3JI0)KEHHE MaTepurasa HEMOJIHO, HETIOCIeJ0BAaTeIbHO,
- HCTOYHOCTHU B OIIPCACICHUN HOHHTHﬁ, B IIPUMCHCHU U 3HAHUU JJ1s1 o1ruca-
Ouerka 3 HUs (U3MYECKUX 3aKOHOB, SIBICHHUN U MPOIECCOB, PeIICHUs KOHKPETHBIX
3aaa4, MpoBCACHUA U OUCHHUBAHUSA PE3YJIbTATOB U3MCPCHUH,
(YIOBIIETBOPUTENIHHO) N
- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;
- 00HapYyKMBAeTCs HEAOCTATOYHO TIIyOOKOE MOHMMAaHUE M3Y4EHHOTO Ma-
Tepuana.
- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIIMOKH
B OIpEAETCHUH MOHATHH M ONMUCAaHUM (PU3MYECKUX 3aKOHOB, SIBICHUU U
Ouenka 2 MPOLIECCOB, UCKAXXEH UX CMBIC, HE PEIIEHBI 33/1a4, HE TPABUIIbHO OLIEHU-
(HEeyIOBJIETBOPUTEIBHO) | BaIOTCA PE3YJIbTaThl U3MEPEHU;
- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MPOrpaMMBbl, JOMYCKAIOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

HIxanaa

Kpurepun oueHuBanus

OlLeHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;
- YMCHHUC BbBICKA3bIBATH U OGOCHOB&TB CBOU CYXKACHU IIPHU OTBCTC HA KOH-
TPOJILHBIE BOIIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- CHOCOOHOCTH pellaTh MHKEHEPHBIE 3a/1a4H (JIOMYCKAETCsl HATHIHE MaJIO-
3HAYUTENBHBIX OLIMOOK MJIM HEIOCTATOYHO IMOJIHOE PACKPBITHE COJepKa-
HHC BOIIPpOCA NI NOTPCHIHOCTD HCTIPUHIHUITNAJIBHOI'O XapaKTCpa B OTBCTC
Ha BONPOCHI).

OlLieHKa «HE 3a4TEHO»

- OTCYTCTBUC H€O6XOI[I/IMBIX TCOPCTUYCCKUX 3HaHHI>'I; A0 YIICHBI OI_HI/I6KI/I
B ONpEACTICHUN MOHITHH W OMHCAaHWUN (U3NYECKUX 3aKOHOB, SIBICHUU U
MponecCOB, UCKAKCH UX CMBICJI, HC PCHICHBI 3aa4y, HC IMPAaBUJIbHO OIIC-
HUBAIOTCSI PE3yIbTaThl U3MEPEHUH;

- HE3HaHHE OCHOBHOTO MaTepuaia y4eOHOW MPOrpaMMBbl, TOIMYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.
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4.1.3 TectupoBanue

TecTupoBaHue UCIIOIB3YETCS AJISl OLIEHKH KauyecTBa OCBOCHHMSI CTYJIEHTOM 00pa30BaTEIbHOM MPo-
rpaMMbl IO T€MaM WIHM pazjenaMm JucUUIUMHbBL [lo pesynapTaTam 3adyeTa CTYACHTY BBICTaBIISETCS

OIICHKA «OTINYHO», «XOpOHIO», «YAOBJICTBOPHUTCIbHO» UJIIN «HCYJOBJIICTBOPUTCIILHO».

mumiics Broiab ocu OX, umeer Buné = O,Olsin(lO3 t —2x). Ilepuon (B

Ne OneHoYHbBIE CpeICTBA Kon n nanmenosa-
TectupoBanue HU€ MHIUKATOpa
KOMIIETEHIIUHU
1. 1.YpaBHEeHHE TUIOCKOM CHUHYCOMJAIBLHOW BOJIHBI , PaclpOCTPaHSIO- NJ-1.0I1K-1

Ucnonb3yer oc-
HOBHBIE 3aKOHBI

MC) paBeH...

1)2 €CTECTBEHHOHAYY-

2)1 HBIX JUCIUILIMH

3)6.28-paB.oTBET JUTSL peIIeHUs

2. U1 TIONEPEeYHOH  BONHBI  CIpaBETMBO  yTBepikae- | CTAHAAPTHBIX 33-

HUE nad B o0nacTu ar-
1. YacTHIBI cpe/ibl KOJIEOIIOTCS B HANPABICHHH pacrpocTpanerus | POHOMHH C HpHME-

BOJIHBI HEHUEeM MH(pOpMaly-

2. YacTuibl cpelbl KOJEOIIOTCS B HANPABICHUSX, MEPIECHANKY-
JISIPHO HAIPAaBIEHUIO PACIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET
3. Bo3HUKHOBEHHE BOJHBI CBSA3aHO C Jeopmanueii cxaTus -pac-
TSKEHUS
3.YpaBHEeHMsI IBUKEHUS IPY>KUHHOTO MasiTHUKA
b di k_ _FK

= x=""coswr
at wmoodr m #1

ap masToa rvhdhensormaamo o e

SBnsercst nuddepeHaTbHBIM YPAaBHEHUEM. . .

*  BBIHYXJECHHE KOJIeOaHU - IPaB.OTBET

*  cBOOOJHBIX 3aTYXAIOLINX KOJICOAHUU

*  cBOOOJHBIX HE3AaTYXAIOMINX KOJICOaHMI
4.YpaBHEHUE IUIOCKOH CHHYCOMJAIBHON BOJIHBI, PACHPOCTPAHSIO-
meiicst Broae ocu OX co ckopocteo 500 m\c, umeer BHA

_ - =
= = D’DISIH[ID r = ;QC:I BonroBoe umcio k (B M)

PaBHO..
e 5
* 2 1paB.OTBET
* 05

e 19. Jlnia nonepevyHON BOJIHBI CIIPABEIIMBO YTBEPKICHUE. . .
* BO3HMKHOBEHHE BOJHBI CBA3aHO C Aeopmaluei cxaTus — pac-
TSDKSHUS
*  Yactuipl cpenbl KOJICOITIOTCS B HAPABICHUH PACIIPOCTPAHECHUS
BOJIHBI
e UYactuusl cpeapl KoJeOMIOTCS B HAMPaBICHUSX, MEPHEHANKY-
JISIPHBIX HAIIPABJICHUIO PACCTOSHUS BOJIHBL.-IIPaB.OTBET
5.MarepuanpHas TOYKa COBEpPIIAET TAPMOHHUYECKOE KoleOaHue ¢ aM-
muTya0i A=4cMm u yacroroi v=21"u. Ecinu cmenienrne Toukyu B MOMEHT
BPEMEHHU, IPUHSATHIN 3a HAYAIBHBIN, paBHO CBOEMY Ha4aJIbHOMY 3Haue-
HUIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBHU C ypaBHeHHeM (B CH)...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt

OHHO-KOMMYHUKaIH-
OHHBIX TEXHOJIOTHi
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o x=0,04 sinxt
e x=0,04sin 4rt
6.YpaBHEHHE TUIOCKOW CHHYCOWJAIBHON BOJHBI, PaCIpPOCTPAHSIO-

meiicst Baoap ocu OX, mmeer Bux & =0,01sin10’ (t—s—go). JmuHa

BOJIHBI (B M) PaBeH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKCHUS IIPYKUHHOIO MAATHUKA
2
ﬁ + &x =0
> m
aBisieTca AU QepeHINaIbHBIM YPaBHEHHEM. . .
*  cBOOOJIHO 3aTyXarOMIHUX KOJIeOaHUI
e cBOOOJHBIX HE3aTYXAIOUIMX KOJCOAaHUI - MPaB.OTBET
*  BBIHYXJEHHBIX KOJIeOaHUN
8.MarepuanbpHasi TOYKa COBEPIIACT TAPMOHUYECKHUE KOJICOaHUs C aM-
mutyno A =4 cm u yactoroid v = 2 I'u. Eciiu cMelieHne TO4ku B
MOMEHT BPEMEHU, IPUHATON 32 HAYaJIbHBIN, PABHO CBOEMY MaKCHUMaJlb-
HOMY 3HAUEHUIO, TO TOUKA KOJEeOIEeTCs B COOTBETCTBUU C YpaBHEHHEM
BCH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin4 nt
e x=0,04sin &t
9./1ns1 cpepuyeckoii BOIHBI CIPABEUIUBO YTBEPKACHHUE .. ..
*  AMIUIMTY/JA BOJHBI 0OPaTHO MPONOPLUOHATIBHA PACCTOSHHIO 10
MCTOYHHKA KOJIeOaHM (B HETIOTJIOMIAOIIEH cpejie) —TIpaB.OTBET
* BoaHOBBIE TOBEPXHOCTH UMEIOT BUJ NAPAJLIEIbHBIX APYT APYTY
IJIOCKOCTEN
* AMIUIMTYJa BOJHBI HE 3aBUCUT OT PAcCTOSIHUS O MCTOYHHUKA
KosniebaHui (MpU YCJIOBUH, YTO MOTJIOIIEHHEM CPEIbl MOKHO
peHeopeyb)
10.YpaBHeHue IBUKEHUS PYKUHHOTO MassTHUKA

70 coswt
a* modt om  om
sBisieTcs T depeHIIaTbHbBIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUA
*  CBOOOJHBIX HE3aTyXaIOIIMNX KOJCOaHUI
*  BBIHYXJICHHBIX KOJIEOaHUH - TPaB.OTBET
11.YpaBHeHHE TJIOCKOM CHUHYCOWUJIAIBHOW BOJIHBI, PaCIpOCTPaHSIO-

mericst Boab ocu OX, UMeeT BHUJ =0,01 sin(10°t-2x). JlnunHa
BOJIHBI ( B M) paBHa......

e 0,5

e 3,14-npaB.oTBET

e 2
12.MarepuanbHasi TOYKa COBEPIIACT TAPMOHUYECKUE KOJIECOAHUS C aM-
mutynoil A=4cm u yacroroit v=2 I'ni. Ecim cMenienue TO4ku B MOMEHT
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BPEMEHHU, IPUHSATHIN 32 HAYAJIBHBIN, PABHO HYJIIO, TO TOYKA KOJIEOIETCS
B COOTBETCTBUU ¢ ypaBHeHUeM (B CU).....

x=0,04 cos 4mut

x=0,04 cos mt

x=0,04 sin 7t

x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu onienku oTBera cryaeHTa (Tad1.) TOBOASITCS 10 CBEICHUS CTYICHTOB JI0 Hadaja 3a4eTa.
Pesynbrar TecTrpoBaHUS OOBABISIETCS CTYICHTY HETIOCPEICTBEHHO MOCIIE €T0 CIAUH.

lkana Kputepuu onenuBanust
(% npaBUIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (yAOBJIETBOPUTEIBHHO) 50-69
OreHka 2 (HeY/IOBIETBOPUTEIHHO) Menee 50
MexaHuka

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

Ecmum;>mza T — cuia HaTsSKEHUE HUTH, TO YpaBHEHUE BTOPOro 3akoHa HeroTOHA 114 Teila Maccou B
MIPOEKIMN Ha HAIIPaBJICHUE ABUKEHUS NMEET BU/I..

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

*  mia=(mi+m2)q-T

e mja=miq+T
2.JIuck paBHO3aMEIJICHHO BPAIIAETCSl BOKPYT OCU. Y KQKUTE HAMPABJICHUS BEKTOPA YIJIOBOU CKOPOCTH
TOukH A Ha 00o0JIe TUCKa.

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

3. Ecniu BeKTODp ar U ay — TAaHT€HIMAIbHAS U HOPMaJIbHAS COCTOSALINE YCKOPEHHUS, TO JUIsl paBHOMEp-
HOT'O JIBUYKEHUS 110 OKPYKHOCTH CIPABEIJIMBBI COOTHOIICHUSI.
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IIpaBs.oTBeT-3

> a_, =0;a, =0
2 a, =0;a, = const
= a, =0;a, = const

) a, —a=<onstta, =0

4.. Termo mMaccoit 2Kr cOpOCHITN ¢ TOBEPXHOCTU 3eMJIM BEPTUKAIBHO BBEPX co ckopocThio 20 m\c. Ecnu
Ha MOBEPXHOCTH 3eMJIU TOTEHLMAJIbHAS SHEPTHs Tela PaBHA HYIIO U CHJIAMHU COIPOTUBICHUSIMU BO3-
ITyXa MOKHO IpeHeOpeyb, 3HaUeHHe ero KWHETUYECKOH SHEPTUuH 1ociie MpoxoxaeHus 3\ paccTosHus
710 TOYKH MaKCUMaJIBHOTO MOJIbEMA COCTOUT..

e 400dx
e 200dx
* 100/Ix-mpaB.oTBET
*  300Dx

5./IBa Tena maccaMu mi ¥ M2 COETMHEHBI HEPACTSKUMOU HUTHIO IEPEKUHYTHIN Yepe3 HEBECOMBIN
010K

S

1, Ty
Ecinn m; >mp, a T- cuna HaTsHKEHUS HUTH, TO ypaBHEHUE BTOPOro 3akoHa HeroTOHA 115 Tena Maccon
M2 B IPOEKIIMY HA HAIIPABICHUE IBUKCHUS UMECT BHJL. ..
*  mpa=T-mog-npaB.oTBET
*  mpa=mog+T
e mpa=mog-T
6./l1CK paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. Y KaKUTE HAIIPaBIEHUE BEKTOPA YIII0BOIO
YCKOpEHHUs TOUKU A Ha 000/ie JHCKa.

1
4 f \.
bj - 4 2

\J

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

7. Teno maccoii 2 KT OpOCHIIH C TIOBEPXHOCTH 3eMJIU BEPTHUKAILHO BBEPX CO CKOPOCThIO 20 M/C.
Ecmu Ha IMMOBCPXHOCTHU 3emiu MOTCHIMAJIbHAaA SHCPIruA TCJIa paBHA HYJIIO U CUJIaMU COIIPOTUBJIC-
HUS BO3yXa MOXHO ITpeHeOpeyub, MaKCUMaIbHOE 3HaYeHHE €ro MOTeHIINaIbHOW SHEPTUH COCTa-
BUT ..

e 200 JIx
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e 100 Ix

* 400 Ix-npaB.oTBET.

* 800 Ix
8./luck paBHO3aMEIJIEHHO BPAILIAETCS BOKPYT OCH (CM. pHC.). YKaKUTE HAPaBJICHUE BEKTOPA YIJIO-
BOI cKOpoCTH TOUYKH 4 Ha 000/1€ AUCKA.

1
4 f 1
bi -l 2

\_/

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

9.Ecnu d, M d,- TAHTCHIMAIbHAS U HOPMaJIbHAsI COCTABJISIOIINE YCKOPEHHSI, TO COOTHOIICHHS:

a, =a =const, a, =0 crupaBeTUBbI I ...

T
* PaBHOMEPHOTO JBM)KEHUS MO OKPYKHOCTHU
*  IPSAMOJIMHEWHOIO0 PaBHOYCKOPEHHOIO JIBUKCHUS-IIPAB.OTBET
* PAaBHOMEPHOI'O KPUBOJHUHEWHOIO JBUKECHUS
*  IIPSMOJIMHEWHOIO PaBHOMEPHOI'O JIBHKCHUS
10./IBa Tena MmaccaM m; M M2 COCIMHEHBI HEPACTSKUMOM HUTHIO, MEPEKUHYTON Yepe3 HEBECOMBIN

OJIOK.
B

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

TepmoanHamMuka

11.TennoBas mammHa padoTaeT no nukiry Kapuo. Ecnu Temnepatypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMUUTH Ha oauHaKkoBYyro BennuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIHYUTHCS
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
ra3a nepeseiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPTUA . ..
1. yMeHbIIMIACh
2. yBEJIMYUIIACH
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3. HE U3MEHMJIACH - [IPaB.OTBET
13.cpenusisi KUHETUYECKasi SHEPTUs MOJIEKYIIbl HAEATBLHOTO raza nmpu temmeparype T paBHa
e=Y2KT. 3neck T=nj+ngp+2nk,I/1€ Nn, Nephk, - YUCIO CTEMIEHEH CBOOOIBI MOCTYATEIBHOTO U KoJieOa-
TEJIbHOTO JBMKEHUSAU MoJieKyJbl. st yriekucioro ra3za (CO;) cydeToM TOro, 4to
CO; — nuHeiHas1, 1 UMEIOT MECTO BCE BUbI IBUKEHHS unciio T, paBHO...

3
e 7
* 8-mpaB.OTBET
e 5

14.CocTosiHHME UAEANBHOTO ra3a onpeaesnseTcs 3HaueHnto napamerpos To, po, Vo, rae T- Tepmoauna-
MHUYECKasi TeMIIepaTypa, p- JaBieHue, V — o0beM raza. OnpeseneHne KoJu4ecTBO ra3a NepeBet U3
cocTostHUA (2po, Vo) B coctosiHue (po, 3Vo). IIpu TOM ero BHyTpeHHSS SJHEPTUSL. ..
*  YMEHBIIMJIACh- IPaB.OTBET
* HE U3MEHMWJIACh
*  YBEIMYMJIACh
15.TennoBas mammuna padoraet o uukiy Kapuo. Eciu Temneparypa HarpeBaTesns yMEHbIINUTD, TO
KII rukona..
O YBEJIMYUTCS
O HE U3MEHHUTCH

i
16.CpenHsist KHHETHUYECKasl PHEPT S MOJIEKYJIbl HI€AJIBHOTO Ta3a Mpu Temrneparype T paBHa & = EkT .

3nech i =n, +n,, +2n,,T0€ N, ¥ n,, U N - YUCIO CTEIICHEH CBOOO/BI OCTYIATENLHOTO, Bpala-

TETBLHOTO U KOJIeOaTeIbHOTO JIBMKEHUS MOJIEKYIbL. [Ipy yCciI0BUH, 9TO UMEIOT MECTO BCE BUJIBI JIBH-
xeHui, 1t Bogopoaa (Hz) uucno i pasHo. ..

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

17.Ecnun AU- u3meHeHre BHYTpEHHEN dHEPTUU UeaIBbHOTO ra3a, A- pabora ra3a, Q- KOJIM4ecTBO Tel-
JIOTHI coo0IaemMoe rasy, To I HU30XOPHOTO OXJIAKICHUS Ta3a CIIPaBEeIJIUBBI 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 mamuHa padoraer no nuukiny Kapro. Eciu temnieparypy HarpeBaTelniss yMEHBIIUTh, TO
KIIJI oukna ...

* HE U3MEHUTHCS

*  YBEJIMYUTHCA

*  YMEHBIIUTCS- IPAB.OTBET
19.Ecnu AU- u3MeHeHre BHYTPEHHEH 3HEpruy neaabHoro rasza, A- pabora rasa, Q- KOJIMYECTBO Tell-
JIOTHI cooOl1aemMoe rasy, To Ui aauadaTHOro CKaTUs Ta3a CHpaBeIIMBbI 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.Ecnmu AV- nu3meHeHre BHYTpeHHEN YHEPTUU UAeaTbHOTO ra3a, A —pabora raza, Q- KoJIM4ecTBo Tel-
JIOTHI, COOOIIaeMOe Ta3y, TO JJIsi H300apHOTO OXJIAXKICHHUS Ta3a CIPaBEJIUBbI COOTHOIICHHSI. . ..

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

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

*  Q<0;A<0;AV<0-mpaB.oTBET
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e Q<0;A;A<0;AV=0
Kosebauus 1 BOJIHBI.

21.YpaBHeHHE MIIOCKON CUHYCOUJAIBLHON BOJIHBI , PACHIPOCTPAHSIONMIMICA B1OJIb ocu OX, uMeeT BU
& =0,01sin(10°t —2x) . Tlepuox (B Mc) paBeH. ..
1)2
21
3)6.28-paB.oTBET
22. 15 IONEPEYHOM BOJIHBI CIIPABEIMBO YTBEPHKIACHHE . .« .v e eneeneeneennenennen

4. dacTulbl cpelibl KOJeOII0TCS B HAIIPaBJICHUN PACTIPOCTPAHEHHSI BOJIHBI

5. YacTHIIBI Cpebl KOJIEOIIOTCS B HAIIPABICHUSX, IEPIICHIUKYIISIPHO HAMIPABJICHUIO PACIPOCTpa-

HEHUS BOJIHBL.- IPaB.OTBET

6. Bo3HUKHOBEHHE BOJHBI CBS3AHO C Heopmanueld CKaTus -pacTsHKCHUS

23.YpaBHEHHUS ABMKECHUS NIPYKMHHOTO MasiTHUKA
dix b odx, k __F

— + — - X = —¢oswt
t modt  m 1

ao maaTq~a muthhenaornmramo oo e Tn

Asnsercsa nudpepeHaTbHBIM YpaBHEHUEM. . .
* BBIHY)XIEHHUE KOJIeOaHUS - IPAB.OTBET
*  CBOOOJHBIX 3aTyXalOMIUX KOJIeOaHUH
* CBOOOJHBIX HE3aTyXaOIIMNX KOJCOaHUI
24.YpaBHEHHE IIOCKOH CHHYCOMAAIBHON BOJIHBI, PACHPOCTPaHsoLieicst B1omb ock OX co cKopo-

_ - 3
chio 500 M\c, umeer Buxy & — O-01 51n|r,\1 07 — Ao ;I " BonHOBOE uHCIIO K (B M™') paBHO..

e 5
* 2 1paB.OTBET
* 05

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

* BO3HUKHOBEHHE BOJHBI CBSI3aHO C JieopManueit CKaTHsI — paCTIKCHUS

*  YacTuusl cpenbl KOJIEOIIOTCs B HAIPABICHUH PAcTIPOCTPAHEHHSI BOJIHBI

*  YacTuusl cpenbl KOIEOIIOTCS B HAPABICHUSX, IEPIEHINKYISIPHBIX HAIIPABICHUIO PACCTOSHUS

BOJIHBI.-TIPaB.OTBET

25.MatepuanibHasi TOUKa COBEpIAET rapMOHUYECKOE KoJlebaHue ¢ aMIuTy 1ol A=4cM 1 4acTOTOMN
v=2I"11. Ecniu cmMenieHne TOYKu B MOMEHT BPEMEHH, IPUHATHIN 3a HAaYaJIbHBIN, pABHO CBOEMY HadaJlb-
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 CUHYCOUIAIbHON BOJIHBI, paclpoCTpaHsIoLIeics BA0Ib ocu OX, nMeeT BUJ

§=0,01sin10°(z —i). JlnuHa BOJIHBI (B M) PaBEH ....

* 3,14 npaB.oTBET
e 2
* 1000
277.YpaBHEHUE ABM)KEHUS IPYKUHHOI'O MasiTHUKA
d’x  k
_2 + — X = O
dt® m
aBisieTca AuQQepeHINaIbHbBIM YPaBHEHHEM. . .
*  cBOOOJIHO 3aTyXalOMHUX KoJIeOaHHi
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*  CBOOOJHBIX HE3aTyXaIOIINUX KOJICOAHMI - TPaB.OTBET
*  BBIHY)XJEHHBIX KOJIeOaHUN
28.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKHUE KOJICOaHUs C aMITUTYI0H A =4 CM 1 4aCTOTOU
v =2 I'u. Ecnu cMmelienne TOYKu B MOMEHT BPEMEHH, TPUHATOMN 32 Ha4aJIbHbINA, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJICOJIETCS 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 MPONOPLIUOHAIBHA PACCTOSHUIO 10 UCTOYHHMKA KosieOaHuii (B He-
MOTJIOLIAONIEN cpeie) —IIpaB.OTBET
* BonHOBBIE TOBEPXHOCTU UMEIOT BUJ MAPAILIENIBHBIX APYT APYTY IIOCKOCTEN
* AMIUIMTY/Ja BOJIHBI HE 3aBUCHUT OT PACCTOSHUS A0 UCTOYHUKA KoJeOaHUil (IIpU yCIOBUH, YTO
MOTJIOLIEHUEM CPEIbl MOXKHO MpeHeOpeyb)
30.YpaBHeHuE NBKEHUS TIPY)KMHHOTO MasTHUKA

0 coswe

A m odr m I
sBisieTcs: TuddepeHIaIbHbBIM YPaBHEHUEM. . ..

*  CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUA

* CBOOOJHBIX HE3aTyXaOIIHNX KOJCOaHUI

*  BBIHY)KJIEHHBIX KOJIEOaHHI - IPaB.OTBET
31.YpaBHeHUE IIIOCKON CUHYCOUJAIBHON BOJIHBI, pacrpocTpaHstouieiics Bronb ocu OX, nMmeer BUa

é:' -

_=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, MPUHATHIN 3a HAaYaIbHBIN, paBHO HYJIIO, TO TOYKA
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 a51eKTpHU4eCcKOM I10JI€ IUIOCKOT0 KOHAEHCAaTopa IepeMeliaeTcs 3apsa — q B HallpaBJIEHUH, yKa3aH-
+ -
B

.

HOM CTPEJIKOH.
Torna pabota cun mosst Ha yuactke AB...
1. orpumarenbHas-MpaB.OTBET
2. TOJIOKUTENIbHAS
3. paBHa HYJIO
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34.B 37EKTPUYECKOM T10JIE MIJIOCKO KOHAEHCATOpa MepeMeIiaeTcs 3apsi +q, B HapaBIE€HUU YKa3aHHOM
CTPEJIKON

+ -
B

.

Torna paGota cun monst Ha yuactke AB...
1. orpuuarenbHas
2. TOJOXUTEIbHAS-TIPAB.OTBET
3. paBHa HYJIIO
35.07eKTpUUECKOE T10JI€ CO3JaH0 OJIMHAKOBBIMHU I10 BEJIMYMHE TOUEUHBIMHU 3apsAaMHu (1 2.

Tamia —_aa —1n nnssATATIIN

Ecnnqi=-q, q2=+q,a pacCTossHHE MEXy 3apsiaMu U OT 3apsA0B 10 Touku C paBHO a ,TO BEKTOP
HaNpsHKEHHOCTHU 1oJ1sl B Touke C OPUEHTUPOBAH B HAlPaBJICHUM. ..

. 4
. 3
)

* 1 npaB.oTBeT.
36.B anekTpuueckoM 1oJie INIOCKOT0 KOHAEHCAaTopa MepeMEIAeTCs 3apsi — q B HAaIlpaBJIEHUE, YKa3aH-
HOT'O CTPEJIKOM.
+ -
B

\A

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

=
9, b 1 TC
LR < d e

a a =
L
Ecan qJ1 = -9, 92 = +q, a paCCTOAHUC MCKIY 3apsJaMH U OT (2 4O TOUYKH C PpaBHO a, TO BCKTOp Hampsi-
KEHHOCTH 1107151 B TOuKe C OpUEHTUPOBAH B HAIPABJICHUH ..

e 1
* 3 —mpaB.OTBET
e 4
e 2
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38.071eKTpUUECKOE T10JI€ CO3JaHO OJMHAKOBBIMHU I10 BEJIMYMHE TOUEUHBIMU 3apsaaMu (1 1 q2.

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 MoJIe MIIOCKOT0 KOHEHCATOpa MepeMENIaeTCs 3apsl — ( B HAallpaBJICHUH, YKa3aH-
HOM CTPEJIKOH.

.l_ -

Torna pabota cun moss Ha yuactke AB...

* paBHa HYIIO

*  MOJOXUTEJIbHA

*  OTpHIaTEIbHA —PAB.OTBET
40./lana cucteMa TOUYECUYHBIX 3apsI0B B BAKYYME M 3aMKHYTbIE€ MOBEPXHOCTH S1, S» nS3. [10TOK BEk-
TOpa HAIPSDKEHHOCTH 3JIEKTPOCTATUYECKOTO MO OTJAUYEH OT HYJIA Uepes ...
3amganue No
B snexTpuueckoMm mose miockoro KOHJAEHcaTopa MepeMenaeTcs 3apsii —q B HalpaBJIeHUH, YKa3aHHOM
CTPEJIKON

+ -
B

\\A

Torna pabota cun nons Ha yuactke AB ...

* paBHa HYJIIO

*  OTpMLATEIbHA

*  TOJOXUTEJIbHA-TIPAB.OTBET
41.JlaHa cuctemMa TOYEUHBIX 3apsI0B B BAKYYME U 3aMKHYTBIE IOBEPXHOCTH S1, S2 US3. [ToTOK Bek-
TOpPa HAIIPSKEHHOCTH JJIEKTPOCTATHYECKOTO MO OTJIMYEeH OT HYJIA 4epes ...

32



*  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 NEPIIEHAUKYIIAPHO 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 yKa3aHbl TPA€KTOPUH 3apsKEHHBIX YaCTUL, UMEIOIINUX OJUHAKOBYIO CKOPOCTb U BJIETa-
IOLIMX B OJHOPOAHOE MAarHUTHOE T0JI€, IEPIEHAMKYIIIPHOE IIJIOCKOCTH 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 JJIMHHBIMU TPOBOAHUKaMU ¢ Toukou I u > | pacnoso-
KEHO MEePIEeHIUKYISPHO mIockocTu yeprexa. Ecnu 11 =21 , To BekTop B nHAYyKIIMYN pe3ynbTupyto-
LIEro MOJISl B TOYKE A HAINpaBIJICHbI

A
O R—F
I Iz
° BHpaBO
d BJICBO
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*  BBEpX
* BHU3
49.Ha pucyHke yKazaHbl TPACKTOPUH 3apsHKEHHBIX YaCTHUI, UMEIOIIUX OJMHAKOBYIO CKOPOCTh U BJIE€Ta-
IOIIKUX B OJIHOPOJIHOE MAarHUTHOE I0JI€, MEPIIEHIUKYISIPHO MIIOCKOCTH uepTexa. [Ipu sTom nms va-
CTHIIBI 3..
2 @E

-

p

1 =+ 3
° q>()
° q <0
. q =0

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

pacnoioKEeHHBIMU MEPHEHIUKYIIAPHO IITOCKOoCcTH ueprexka. Ecnu [1=212, To BekTOop B MHIAYKLIHH pe-
3YNBTUPYIOIIETO MO0JI B TOUKE A HAIpaBJIEH. ..

® 2 ®

I; I
. BJICBO
*  BBEpx
*  BIPaBO
° BHU3

SHCKTpOMaFHI/ITHa}I WMHAY KOs,
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, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBII KOHTYp, OT BpeMeHHU. DJIC MHAYKIIMY B KOHTYpPE MOJOXKHUTEIbHA U 110 BEIMYNHE MUHU-
MajlbHa Ha MHTCpPBAJIC...

L L o
o

U E—
[ L TS Sp——
9!
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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-npaB.oTBET
e C
OnTuka

53. Ha pUCYHKE IIpe/icTaBIeHbI IpadKH 3aBUCUMOCTHU CIIEKTPATbHOM MJIOTHOCTH SHEPTreTHUECKON

CBETUMOCTHU aOCOJIIOTHO YEPHOT'0 TeJa OT YacTOTHI P pa3IMYHBIX Temreparypax. Haumenblen Tem-
E

I,

nepaType COOTBETCTBYET Ipaduk. ..

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

54. Pagyra Ha HeOe OOBSCHSETCS. ..
' JIHCTIepCHEN CBeTa-TPaB.OTBET
* mudpakmueit cera
' uHTepdepeHuuei ceera
" moJiapu3aluei cBera

. h
55.1e Bpoiinb 060011MI COOTHOLIEHUS p = — JyIsi JOTOHA Ha JTFOOBIC BOJHOBBIC MPOIECCHI, CBSI3aH-

HbIE C YaCTULIAMU, UMITYJIbC KOTOPBIX paBeH p. Toraa ecau qnuHa BosHbI Jle bpoiins yactul oguHa-
KOBa, TO HauOOJIbIIIEH CKOPOCThIO 00IAATOT. . .
1)31eKTpOHBI-IIPAB.OTBET
2)IpOTOHBI
3) a -yacTHUIIBI
4)HEUTPOHBI
56.3"-u3nydeHne npeacTaBiseT coOol MOTOK. . .
* MPOTOHOB
*  KBAHTOB 3JIEKTPOMAarHUTHOTO U3TyYEHHUs, UCITYCKAEMbIX aTOMHBIMHU SIJIpaMU MIPU MEPEXOE U3
BO30Y>KJEHHOT'O COCTOSTHUSI B OCHOBHOE
*  DJIEKTPOHOB — MPAB.OTBET.
*  sJep aTOMOB Teus
57.Ha pucyHke npeacTaBiieHbl 2 BOJIbTaMIIEPHBIC XapaKTEPUCTUKU BaKyyMHOTo ¢oroaiaemenTa. Eciu
E — ocBemienHocTh (hoTokaToa, a V— 4acToTa MajJarouiero Ha HEro CBeTa, TO CIPaBEeIUBO CIIETYIO-
€€ YTBEPKICHHUE. . ..
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Y

U

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

CocraB aroma. fnepHas gpusuka.

58.HeusBecTHBIN paiOXUMHUYECKUI JIEMEHT CAaMOIIPOU3BOJILHO PACIAIaeTCs 10 CXEME

LR ERLEASCL AR LA Ar A AL A
X—->Betote +u,
SAnpo 3TOro 3;1eMeHTa COACPKHUT. ..
1. 4 mpoToHa ¥ 5 HEUTPOHOB- MPAB. OTBET
2. 4 nporoHa u 4 HEHTpoOHA
3. 5 NpOTOHOB M 5 HEUTPOHOB
4. 5 nporoHOB U 4 HEUTpOHA
59.Heu3BecTHBIM paiiOaKTUBHBIN XUMUYECKHUI 3JIEMEHT CaMOIIPOU3BOJIBHO PaCMagaeTcs Mo CXeMe:
X - BC+n+c" +v. Sdopo aT0ro saeMeHTa COAEPHKHT. . ..

* 6 MPOTOHOB U 8 HEUTPOHOB
* 7 IpOTOHOB M 8 HEUTPOHA
* 6 mpoToHa U 7 HEUTpOHA

e 7 mpoToHa M 7 HEUTPOHOB
60.HeunsBecTHBIN pailoaKTUBHBIN XMMUYECKHUI 3JIEMEHT CAMOIIPOU3BOJIBHO PaclagacTcs M0 CXEME:
I |

L T

X=5CHn+e’ +7,. gnno 57010 SMEMEHTA CONEPKHT ...

* 6 MPOTOHOB 7 HEHTPOHOB

* 7 IpOTOHOB M 7 HEUTPOHOB — MPAB.OTBET.

* 6 MPOTOHOB U 8 HEUTPOHOB

* 7 IpOTOHOB U 8 HEUTPOHOB

4.1.4. KontpoabHas paboTa

KOHTpO.HBHaﬁ pa60Ta MMPOBOAUTCA IJI1 OLUCHKN Ka4Y€CTBAa CAMOCTOATCIILBHOTO OCBOCHUSA CTYACH-
TOM 00pa3oBaTeIbHON MPOrpaMMBbI IO OTAENIbHBIM TeMaM JUCHUILIMHBEL. PaboTta oneHuBaercs
10 YCMOTPEHUIO MPETO/IaBATENSI OLIEHKON «3a4TEHO», «HE 3a4TeHO». ColepikaHne KOHTPOIbHON
paboThl U TpeboBaHMS K € 0OPMIICHUIO TTPUBEACHBI B METOJIMYECKUX YKa3aHUAX «Marema-
TUKA: MCTOANUYCCKUC YKAa3aHHW K BBIITOJIHCHUTIO KOHTpOHBHOﬁ pa6OTI>I>>.
Kpurepun orieHKUKOHTPOJIBHOM PaOOTHI (Ta0J1.) TOBOAATCS /10 CBEJCHUS CTYICHTOB Ha YCTaHO-
BOYHOMH Jiekrun. O1ieHKa 00BSABISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOIBHOU PabOTHI.

[IIxana Kpurepuu onieHuBanus
OreHKa «3a4T€HO» | - coep)aHue U opopMIIeHHE KOHTPOIHHOM pabOThI COOTBETCTBYET TpeOo-
BaHUSIM;
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- HAJIMYME MAJIO3HAYUTENbHBIX OMIHOOK UITH MOTPEIIHOCTh HEMPUHIIUTHATb-
HOT'O XapakTepa MPUBBIIOJHEHUH 3aJaHHH.
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O1leHKa «HE 3a4T€HO» | - coJepKaHue U 0(hOpMIIEHHE KOHTPOJIBHOM pabOThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0KCHHME MaTepHaja He JIOTHYHO, UMEIOTCS TpaMMaTHYECKHe OITHOKH;
- 3HAYUTEIbHBIC ONIMOKK MPUHIMITHATIBHOTO XapaKTepa MPHUBBITIOIHCHUU
3aJaHuN.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTeCTAllUH

4.2.1. IuddepeHMpOBaHHBIN 3a4eT

3ayer sBisieTCS POPMOI OLIEHKH KaueCTBa OCBOCHUS 00YUJaIOIMIUMCSl OCHOBHOMU MPO(heccCHoHalb-
HOI 00pa3oBaTeIbLHOM MpOorpamMmBbl 1o pazaenam AucHUIInHbL [1o pesynpraTam 3adeTta o0yyarouiemMmycs
BBICTABJISIETCSl OLIEHKA «3aUTEHO» MJIM «HE 3aUTE€HO»; OIICHKA «OTIMYHO», «XOPOILO», «YIOBIETBOPH-
TEJNBHO», «HEYAOBJICTBOPUTEILHO» B cIydae AudepeHIMpOBaHHOTO 3a4eTa.

3a4yeT MPOBOAUTCS MO OKOHYAHWHU YTEHUS JIGKUUH U BBIOJHEHUS Ja0OpaTOPHBIX (IMpaKkTHde-
CKMX) 3aHATHHA. 3a4eT NMPUHUMACTCS TMpEeroAaBaTesIMU, TPOBOIUBIIUMHU JabopaTopHbIe (MIpaKTHYe-
CKHUE) 3aHATHSA, WIA YUTAIOUIMMHU JICKIIUN 10 JaHHOM JUCHUIUTMHE. B ciydae OTCYTCTBHS BEIyILEro
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYECHHBIM PaCHOPSKEHUEM 3aBEIYIOIIETO
kadenpoii. C pa3pemieHus 3aBeayoniero kageapoil Ha 3a4eTe MOXXET IPUCYTCTBOBATD MPETI01aBaTellb
Kadepsl, IPUBJICYCHHBIHN /1715 IOMOIIM B TPHEME 3aueTa.

[IpucyrcTBuE Ha 3aueTe NpenoaBaresie ¢ Apyrux kadeap 6€3 COOTBETCTBYIOLIETO pacopsiKe-
HUS PEKTOpPa, MPOPEKTOpa Mo y4eOHOM paboTe Uiu AeKaHa (paKyabTeTa He JOIMyCKaeTC .

®dopma(bl) MPOBENCHUS 3aUeTa (YCmHbII Onpoc no duremam) Onpenensorcs kagenapoii u J0Bo-
JSTCS 10 CBeleHUsl 00y4YalolMXCsl B HaYaje ceMecTpa.

Jlnist mpoBeieHus 3aueTa BeIyIIHi Mperno aBaTellb HaKaHyHE MOIy4aeT B IeKaHaTe 3a4eTHO-IK-
3aMEHaIMOHHYIO BEJOMOCTb, KOTOpAsi BO3BpAIAeTCs B JICKAHAT I1OCIIC OKOHYaHUS MEPOIIPHUSTHUS B ICHb
MIPOBEJICHUS 3a4eTa WIH YTPOM CIEAYIOLIEro JHS.

OOyuaromiuecs MpH SIBKE Ha 3a4eT 00s13aHbl UMETh NP cede 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
MPEIbABISAIOT IPENOAABATEIIO.

Bo Bpems 3auera oOyyaromuecss MOT'YT IOJIb30BATHCS C pa3pelIeHus] BEAYIIEro MPernoiaBaTess
CIPaBOYHON U HOPMATUBHOMU JIUTEPATYPOH, IPYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMH.

Bpemst moroToBKH OTBETa B YCTHOW (hopMe IpHU cl1ade 3a4eTa JOHKHO COCTABIATh He MeHee 20
MUHYT (TI0 JKEJIaHWI0 00YyYaroIIerocsi OTBET MOXKET ObITh TOCPOYHBIM). Bpems orBeta - He Gomnee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJYarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B pPaMKaXx MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHas OlleHKa «3a4T€HO», BHECEHHAs B 3aYETHYIO KHIKKY M 3a4€THO-3K3aMEHAaIHOH-
HYIO BEJIOMOCTb, SIBJISIETCS] pE3yJIbTATOM YCIIELITHOTO YCBOCHHUS y4eOHOro MaTepuara.

Pe3ynbrar 3auera B 3a4€THYIO KHUYKKY BBICTABIIAECTCS B ICHb TPOBEICHUS 3aU€Ta B IPUCYTCTBUU
camoro oOyuaromerocs. [IpernonaBarenu HeCyT epCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh
Y TOYHOCTb BHECEHHUS 3alKCel 0 pe3ybTaTax MPOMEKYTOUHOM aTTecTallui B 3a4€THO-IK3aMEHALlMOH-
HYIO BEJIOMOCTh U B 3aU€THBIC KHIKKU.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKAa3aJcsl OT MPOXOXKJIECHHUS aTTECTalluH B CBSA3H C He-
MOJITOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OIICHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-IK3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX U PYKOIMCHBIX MaT€pHaIoB, MOOMIIBHBIX TeIe()OHOB, KOMMYHHKATOPOB, INIAHILIETHBIX KOMITb-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHON KOMMYHHKAI[MOHHOMN U KOMITBIOTEPHOW TEXHUKHU BO BpeMs
3ayeTa 3ampenieHo. B ciydae HapymeHus 3Toro TpeOoBaHMs MPernoaaBaTeNb 00s3aH yaaluTh 00ydaro-
HIerocst U3 ayAUTOPHH U IPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HE 3aYTEHO».
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OOygarommmcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIHHOW MPUYUHE, UH-
IUBUAYalbHbIE CPOKU TIPOBEICHHUS 3aU€Ta ONpeAeAioTCs JeKaHOM (paKkybTeTa.

OO0yyaronuecs, UMEIONTUE aKaJIEeMUUYECKYIO 33]J0OJKCHHOCTD, CIIAI0T 3a4€T B CPOKH, OIpeiesie-
Mble YHHBepcuTeToM. MHpOpMaIus o JIMKBUAALNY 33J0KEHHOCTH OTMEYAeTCsl B AK3aMEHALIMOHHOM
JIUCTE.

JlonyckaeTcs ¢ pa3pelieHus AeKaHaTa U JOCPOYHAsl C/1ada 3a4eTa ¢ 3alKChI0 PE3yIbTaTOB B JK-
3aMCHAIIMOHHBIN JIUCT.

WHBanmuapl U nuua ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbS MOTYT C/IaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM YYCOHBIM TUTAaHOM. MHBaNMMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI, UMEIOILIME HAPYIIEHUSI ONIOPHO-/IBUTATEIBHOTO anmnapara, JOMyCKarTCs Ha
aTTECTAI[MOHHBIC UCTIBITAHUS B COMTPOBOXKIEHUU ACCUCTEHTOB-COMPOBOKIAOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluu JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTAlMU OOy4aloUIuXcs IO
OIIOII 6akamaBpuara, cneruaiuteTa 1 Maructparypsi» @I'BOY BO OxHo-Ypansckuiit TAY (FOVp-

I'AVY-11-02-66/02-16 ot 26.10.2016 r.).

I Mexannka (KHHeMaTHKA ¥ AMHAMHAKA)
1. Ilpeamer ¢uzuku. OOmmIast CTPYKTYpa U 3a/1a4u Kypca GU3UKH.
2. PaBHOMEpPHOE ¥ HEPAaBHOMEPHOE MPSAMOJIMHENHOE ABUKEHHUE U €r0
xapakTepucTuku. CpeHsis CKOpOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHne. CpeaHee yckopeHrue. MrHoBeHHOe
YCKOpEHHUE.
4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunibl cuit B mpupojie u ux

Ne OneHoYHbIE CpEeICTBA Kon n nHaumenoBa-
JuddepeHMpoBaHHBIN 3a4eT HUE UHIUKATOPa
KOMIIETEHINH
1 2 cemecTp Na-1.011K-1

Ucnonp3yer oc-
HOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYY-
HBIX TUCIHILINH
IS peILICHNS CTaH-
TAapTHBIX 3a7a4 B
00J1aCTH arpoHo-
MHH C IPUMEHEHHUEM

MpeACTaBICHUE B MEXaHUKE. UH(OPMALTIOHHO-
6. JluHaMMKa BpaniaTeIbHOTO IBUKEHUS TBEPAOTO Teaa(OCHOBHOM KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUI

3aKOH JUHAMMKH BPALLATEIbHOIO ABM)KEHUS, MOMEHT CUJIbI, MOMEHT
MHEPLMH, MOMEHT HMITyJIbCA)
7. MIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUS UMITYJbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAst SHEPTHSI.
9.CBs13b 3Hepruu u padbotsl. [IpeoOpazoBanue sHEprun. 3aKOH COXpa-
HEHUS DHEPIUH U €T0 3HA4YCHHUE.

II Mexannuyeckne K0J1e0aHUS M BOJIHBI
10. Konebarenbuple ABMKeHUA. ['apMOHUUYecKre KOJIeOaHUs U UX Xa-
PaKTEpUCTUKU. MaTeMaTU4eCKUI U IPYKUHHBIN MasTHUKU. Dop-
MyJa Ui IEepUoIoB KojaeOaHH.
11. IIpeBpalienue sHEpruy MpH KouedaTeIbHOM JIBUKECHUN. BRIHYX-
JIEHHBIE 1 CBOOOIHBIE KoieOanus. Pe3oHaHc.
12. Pacnipenenenue konebanuii B ynpyroii cpene. [IpogonasHbie U mo-
IIEpPEYHBIC BOJIHBI. /[1MHA BOIHBI U €€ CBA3b C IEPUOJOM U CKOPO-
CTbI0. 3BYKOBBIE BOJIHBI.

III MKT upeanbHoro raza. TepmoanHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOoabl. [ToHas KHHETUYECKAs! JHEPTHSI MOJICKYII.
15. YpaBuenue Menneneena — Kianeiipona u ero xapakTepUCTHKH.
16.9KcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
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17. 1 3akOH TepMOJIMHAMUKH U €0 MPUMEHEHHUE K PA3IMYHBIMU30-
IpoLeccam.

18. AnqunabaTuveckoe pacuimpeHue rasa. Pabora, copepiiaemast mpu
M3MEHEeHUU o0beMa rasa.

IVIaekTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akOH COXpaHEHHUs IEKTPU-
YECKOTro 3apsja.
20. Dnextpuyeckoe nose. HanpsykeHHOCTh 2JIEKTPUYECKOTO MOJIA.
[ToTok BeKTOpa HAIPSAKEHHOCTH 3J1. TIOJIA.
21. Teopema Octporpazackoro-I'aycca u ee mpuMEHEHHE.
22. IIpOBOJIHUKY U TUDJIEKTPUKU B JIIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMeIieHuo 3apsiia B dJieKTpudeckom moie. [loreH-
[HaJl ¥ Pa3HOCTh NOTEHIHAIOB. CBA3b MEXy HAPSHKEHHOCTBIO U
Pa3HOCTHIO TOTEHIINAJIOB.
24. DnexTpoeMKoCcTh. KoHIeHCaTOpbl. DHEPTHS IIEKTPUUECKOTO
OJIsL.
V IlocTosiHHBII 3JIEKTPUYECKHH TOK
25. Dnekrpuueckuit Tok. Cuna Toka. [ImotHocTh ToKa. PasHocTh mo-
TEHIMaJIOB, HanpsbkeHue, JJ1C.
26. IcTOYHUKY MOCTOSIHHOT'O TOKA, UX BUILL.
27. 3akon OMa Jj1s1 ydacTKa enu 1 nojaHou nenu. ConpoTUBIECHUE
MIPOBOIHUKOB.
28. IlocnenoBarenbHOE U ApaIeIbHOE COCTMHEHUE MPOBOIHUKOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKTpuUeCcKuid TOK B Ta3ax (CaMOCTOSITENIbHAsI U HECAMOCTOSI-
TeNbHas MPOBOJAUMOCTH, TUIIBI Pa3PsIIOB).
31. DneKTpUYECKHU TOK B IMOJTYNPOBOJTHUKAX (COOCTBEHHAS U MPH-
MECHasl MPOBOANUMOCTH MOJTYTIPOBOAHUKOB).
32. DNeKTpUUECKU TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIUTOB (3a-
KoHbI Dapajies, FMEKTPOIU3 U €r0 MPUMEHEHHE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHYKLHSI, MAaTHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BEIIECTB. JlnaMarHeTu3Mm, napamMarHeTu3m
U peppoMarHeTHs3M.
35. JleiicTBME MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM. 3aKOH AM-
nepa. 3akoH buo-Casappa-Jlamnaca.
36./leiicTBME MarHUTHOTO TOJISA HA ABYDKYIIUCS 3apsa. Cuma
JlopeHua.
37.51BrieHnE 3NEKTPOMArHUTHOW MHAYKIIMA U CAMOWHYKIINH.
38. [Ipunuun neiicTBus Tpancopmaropa.
VII BoJiHOBBIE M1 KBAHTOBbIE CBOIICTBA CBEeTa
39. Mudpaxuus cera. JudpakunoHHas pemerka.
40. Uutepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX
BosiH. MHTepdhepomerp MaiikenbcoHa.
41.1Tonsspuzanus cBeta. 3akoH bproctepa. 3akon Maitoca.
42. ®oroaddext. 3akoHbl poTodddekra.
43. JlaBnenue cBeta. OnbiThl JIeOenena.
44. OnbITHBIE 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO Tea (3aKOH
Credana-bonbnmana, 3akon Buna).
45. Cnektp uznydenus Bogopona. Crnexkrpanbsble nuHuu (baib-
Mepa, Jlalimana, [lamena).
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VIII ATomHas u siaepHas puzuka

46. CBsI3b MEXKITY KOPIYCKYJISAPHBIMU U BOJTHOBBIMHA CBOWCTBAMH Ya-
ctul. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHasi palu0aKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJMOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bopopoaa. Teopus bopa.

50. AtomHOE A1po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOTIHI.

51. MckyccTBeHHas paliOaKTUBHOCTD. S iepHbIE peakuu (IIpu-
MEpHI).

[IIkana 1 KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIErocs MPeCTaBICHBI B TAOIHUIIE.

HIkana Kpurepumn oneHuBanusi

3HAHUC NPOTrpaMMHOI0 MaTrcpuaja, yCBOCHUC OCHOBHOH U JOITIOJIHUTCIIb-
HOU JINTEPATYPhI, PEKOMEHAOBAHHOW TPOTrPaMMO TUCHUTIUHBI, TPABUIIb-
HOC pCUICHUC 3aaa4YN (I[OHYCKaeTCH HaJIMYMUE€ MAJIO3HAYUTCIIbHBIX OH_II/IGOK
WJIM HEJIOCTaTOYHO MOJIHOE PACKPBITHE COZIEP KaHKEe BOIIPOCA, UITH MOTpel-
HOCTb HENIPUHLMIIMAIBLHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
JIOTIOJIHUTENBHBIM YCIIOBUEM IOJyYEHUS! OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOIIKE MOKAa3aTeNN B X0/1€ MPOBEACHUS TEKYIIETO KOHTPOJIS U CUCTEMA-
THYECKasl aKTHBHAsS paboTa Ha YICOHBIX 3aHITHSIX.

OlLleHKa «3a4TEHO»

npo6esbl B 3HAHUAX OCHOBHOTO MPOTPAMMHOTO MaTepuana, MpUHLUIH-

O1eHKa «He 3aYTEHO»
aJbHBIC OIIMOKY ITPH OTBETE HA BOIIPOCHI.

Hlkana Kpurepun oneHuBanusi

- 00y4aroImuics MOJIHO YCBOMJI y4eOHBIN MaTrepua;

- TOKa3bIBa€T 3HaHWE OCHOBHBIX MOHATUHN TUCHUILUIMHBI, TPAMOTHO I0JIb-
3yeTCsl TEPMUHOJIOTHUEH;

- TIPOSIBJISIET YMEHHE aHATTM3UPOBaTh U 0000111aTh HHGOPMAIIUIO, HABBIKU
CBSI3HOTO OIMCAHMS SIBJICHUH U MPOIECCOB;

- IEMOHCTpPUPYET YMEHUE U3JIaraTh Marepual B Olpe/leJIeHHON Joruye-

Orenka 5 o
CKOM MOCIIe0BaTeIbHOCTH;
(OTIIMYHO)
- TOKa3bIBaeT yMEHUE WITIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHSI KOH-
KPETHBIMU ITPUMEPAMH;
- IEMOHCTpUPYET CPOPMUPOBAHHOCTH U YCTOMUNBOCTh 3HAHUM, YMEHUH
Y HaBBIKOB;
- MOT'YT OBITh AOMYILIEHbI OIHa—/IB€ HETOYHOCTHU MPU OCBELLEHUU BTOPO-
CTEMEHHBIX BOIPOCOB.
- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMSIM Ha OLEHKY «5», HO MPHU
Ouerka 4 TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xopo1o) - B YCBOGHHMH y4eOHOTo MaTepuasa JOIMyIIeHbl MpoOesbl, He NCKa3UBIIIHE

COACPIKAHUC OTBCTA,
- B U3JIOXKCHUHN MaTCpHrajia D0NYIICHbBI HC3HAYUTCIbHBIC HCTOYHOCTH.

- 3HaHWE OCHOBHOT'O MTPOTPaMMHOT0 MaTepualia B MUHUMAJIbHOM 00BbeMeE,

Onenka 3 HOTPEMIHOCTH HENPUHIUIINAIBHOIO XapaKTepa B OTBETE HA K3aMEHE: He-
(YROBIETBOPUTENBHO) | MOJIHO WM HETMOCIIENOBATEIbHO PACKPHITO COJEp)KaHUE MaTepHuaia, HO
NIOKa3aHo 00I1ee MOHMMAaHUE BOIIPOCOB;
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- UMEJIUCh 3aTPyJHEHUs WIN JOMYIIEHbl OIUMOKH B ONpPEICIICHUH MOHS-
TUH, UCIOJIb30BAaHUN TEPMHUHOJIOTUH, ONMCAHUU SBJICHUN U IPOLECCOB,
MICIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBISIBJICHA HEAOCTATOYHAs! C(POPMHUPOBAHHOCTD 3HAHUH, YMEHHI 1 HaBbI-
KOB, 00y4YaIOUIMiiCs HE MOXKET IPUMEHUTH TEOPUIO B HOBOM CUTYAIMH.

- IpoOeIbl B 3HAHUSX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPHUHIIHITH-
QJIbHBIC OITMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapyKEeHO He3HAHKE WIIM HETTOHMMAaHKEe OOJIbIIeH UiIN Hanboee Bax-
HOU YacTu yueOHOTo MaTepuaa;

- JIOTYIICHBI OMHUOKH B ONIPEICIICHUH TIOHATUH, TIPU UCIIOIh30BAaHUH TEP-
MHUHOJIOTHH, B OTIMCAHWH SIBJICHUH U MPOIIECCOB, KOTOPBIC HE UCIIPABIICHBI
MOCIIe HECKOJIBKHUX HaBOISAIINX BOIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETEHIIHH, OTCYTCTBYIOT COOTBETCTBYIOIIINE 3HA-
HUS, YMEHUS Y HABBIKH.

Ouenka 2
(HEeyIOBJIETBOPUTEIBHO)

Bonpocel k 1 pepeHIUpOBAaHHOMY 3a4eTy

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 BMKeHUE. CpenHee yckopeHre. MrHOBEHHOE YCKOpPEHUE.
4. KuneMatuka JIBUKEHUS 110 OKPYKHOCTH.
5. 3axonsl HeroTona. Macca u cuna. Busiel cui B IpupoJie U UX NPEACTABICHUE B MEXAHUKE.
6. lunamuka BpalaTebHOTO ABM)KEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH BpalaTelb-
HOTO JIBUYKEHUS, MOMEHT CHJIbl, MOMEHT HHEPLIMHM, MOMEHT UMITYJIbCA)
7. IMIiybC 1 €ro CBA3b ¢ CHIIOW. 3aKOH COXPAHEHHS UMITYJIbCA.
8. Pabota u MomHoCTh. [ToTeHIIManbHas 1 KWHETHYECKasi SHEPTHsl.
9.CBs13b sHEprum u padboThl. [IpeobpazoBanue sHEPTrun. 3aKOH COXpaHEHUS YHEPTUU U €ro 3HaYe-
HHUE.

II Mexannuyeckue KojJe0aHUS M BOJIHBI
10. KoneGaTenbHble nBHXEeHUA. ['apMOHMUECKUE KOJIeOaHHsI U MX XapaKTePUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MassTHUKA. DopMyIia JIj1s IEPUOI0OB KOJIEOaHHiA.
11. TIpeBparienue 3Hepruy npH KoiaedaTeIbHOM JIBHKEHUU. BhIHYXI€HHbBIE U CBOOOIHbIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroii cpene. [IpogoiabpHble U nonepedyHbie BONHbL. JmuHa
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. YpaBHenne MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHUKHU U €70 IPUMEHEHHE K PA3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmupenue rasa. Pabora, coBepiraemas nmpu M3MEHEHUH 00beMa rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHMsI 3JIEKTPUUYECKOTO 3apsia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 351eKTpruyYecKoro mossi. [IoTok BeKTopa Hanps:KeHHO-
CTH 3J1. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUDIEKTPUKH B JIEKTPUUECKOM IIOJIE.
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23. PaboTa 1mo nepeMenieHuIo 3apsiia B AJieKTpudeckoM mosie. [loreHiuan u pa3HoCcTh MOTEHIINA-
710B. CBsI3b MEKy HANPS)KEHHOCTHIO U PA3HOCTHIO MOTEHIIMAJIOB.
24. OnextpoeMKocTb. KoHeHCaTOphl. DHEPTHUs 3IEKTPUUECKOTO MOJIS.
V IlocTosiHHBII 3JIEKTPUYECKHI TOK
25. Dnektpuueckuii Tok. Cuna Toka. [lmoTHOCTH TOKa. Pa3HOCTh MOTEHLIMAIOB, HAIIPSIKEHUE,
SJ1C.
26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa J71s1 ydacTKa [enu U nojaHou uenu. ConpoTUBIEHUE MPOBOIHUKOB.
28. IlocnenoBaTenbHOE U apaJlIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PaGoTa u MOIITHOCTH TOKa. 3akoH [[xoyus - Jlenma.
30. DneKkTpuYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHAS TPOBOIUMOCTH, THUIIBI
pa3psaoB).
31. DnexTpudecKkuil TOK B OJTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DNeKTpUYECKUM TOK B paCTBOPaxX M paciuiaBax 3JEKTPOIUTOB (3aK0HBI Dapanest, 3JIEKTPOIIn3
Y €ro IpUMEHEHHE).
VI Marnerusm
33. MarauTHoO€ 1noJie, MarHUTHasi MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, napaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-Casappa-
Jlanmaca.
36./leiicTBMEe MarHUTHOTO TIOJISI HA ABIKYyIIHiics 3apsa. Cuna Jlopenra.
37.5IBnenue 31eKTpPOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. IlpunIun aecTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBbIE CBOIICTBA CBETa
39. Iudpakuus ceera. JudpakunonHas pemerka.
40. Narepdepennus cera. MeTo bl MOTydeHHs KOTepeHTHBIX BOIH. HTEepdepomerp Maiikens-
COHa.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdexTa.
43. JlaBnenue ceta. OnbiTh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonsiiMana, 3aKkoH
Bumna).
45. Cnextp uznydenus Bogopoaa. Cnekrpanbubie muHun (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMcTBamMH yacTull. @opmyna ae-bpoitis.
47. EcTecTBeHHas paiOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJHOaKTUBHOIO pacnaja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.

50. AtomHOE A1po, ero crpoeHue. IIpoToHbl, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paIuOAKTHBHOCTh. SIZIEpHBIC peakiuu (IpUMEpHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.

4.2.3 KypcoBoii TpoeKT/KypcoBasi padbora

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
u3-
MeHe-
HUA

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

AHHYJIAPO-
BaH-HBIX

OcHoBaHue UIST BHECEHUS N3MEHECHUHN

IMonamuce

Pacmm-
POBKa 101
UCH

JlaTa BHECE-
HUS U3MEHe-
HUA
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