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Pabouast mporpamma aucuumuinHbl «DU3UKa» COCTaBICHA B COOTBETCTBUU C TpeOoanusmu Dene-
pPaIBbHOTO TOCYJApCTBEHHOTO 00pa3oBaTeNbHOTO cTaHjapTa Bbiciiero obpazoBanus (OPI'OC BO),
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35.03.04 Arponomus, HanpaBieHHOCTh — CejleKIIUA U CEMEHOBOJACTBO CeJIbCKOXO03SHCTBEHHBIX
KYJbTYP.

Hacrosmas pabouas mporpamma IUCHUIUIMHBI COCTaBJIeHa B paMKaX OCHOBHOH mpodeccuo-
HaJIbHOW 0oOpa3zoBarenbHOM nporpammsbl (OITOIN) u yunTeiBaeT 0COOEHHOCTH OOY4EHUS IPU UHKITIO-
3UBHOM 00pa30BaHMH JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTAMH 370poBbs (OB3) u mHBaIMI0B.

CocraBurens — crapmuii npenogasatens C.C. benoycosa

Pabouas mporpamma IUCHUILIMHBI 00CYXKICHA HA 3aceaHIN
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«25» anpens 2022 r. (mpotokoit Ne 8).
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KaHAUJaT TEXHUYECKUX HAYK, JTOLUEHT O. C. barpaesa

Pabouass mporpamMma AMCHUIUTMHBI OJI00peHa ydeOHO-METoaudeckoi komuccued MucTuTyta
arpodKOJIOTHHI

«277» anpens 2022 r. (mporokon Ne 3).

[Ipencenarens yueOHO-METOINIECKON
KOMMCCHH E. A. Munaes
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nHampabieHuro moAarotoBku 35.03.04 ArpoHoMusl JOJKEH OBITh MOJATOTOBJIEH K
pelieHro 3a1a4  mpo(eCCUOHATBHOM ACSITENFHOCTA CIEAYIONUX THIIOB: MIPOU3BOJICTBEHHO-
TEXHOJIOTHYSCKOM.

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-
HEUIeMy pa3BUTHIO JIMYHOCTH.

3agaun IUCHUILTHHDI:

— W3YYUTh OCHOBHBIE (DM3WUYECKHE SBICHUS, OBIAACTh (DYHIAMEHTAIbHBIMH MOHSATUSIMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— c(hopMuUpPOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PHM3NYECKOTO MBIITUICHHS;
03HAKOMUTHCS C HAYYHOW ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBaHUs, TPHOOPECTH HABbI-
KM TIPOBEJICHUS (PU3NUECKOTO IKCTICPUMEHTA;

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomnereHUMH W MHAUKATOPBI J0CTUKEHHI
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHOHAYYHLIX AUCIHUIIINH C IPUMCHCHUCM I/IH(l)OpMa-
IMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

Kox u naumenoBanue Dopmupyemsie 3VH
UHAMKATOpa I0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
N/I-1omnx-1 Ucnons- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HMUE- | KEH BIIQ/ICTh: HABBIKAMU
HBI €CTECTBEHHOHA- CKH€ 3aKOHBI, SIBJICHUS U | YMETh:HCIOIb30BaTh MPUMEHEHHSI  COOTBET-
YUHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
JUIS pEIIEHUs] CTaH- | OCHOBAHBI MPUHIMIIBI | 3aKOHBI U MOHATHUS JUIsSl | MATEMaTH4YeCKOro  afl-
JApTHBIX 3aJa4 B JEUCTBHUS OOBEKTOB TPO- | pelieHus Tpodeccuo- | mapara, METOI0B aHAJH-
oOnactu arpoXxuMuu | (hecCUOHATIBLHOM nes- | HATHBIX ~ 33Ja4 - |32 W MOJENHMPOBaHMUS,
Y arporno4BoBefeHusl | TenbHOCTH U KoTopele | (51.0.32-V.1) TEOPETUYECKOr0 U 3KC-
C MPUMEHEHUEM HH- | UCHOJB3YIOTCA i  pe- MEePUMEHTAJIbHOTO  HC-
dopmanroHHO- HICHUsT TPOoeCcCCUOHATb- CIIEJOBaHMsI TIPU pelle-
KOMMYHUKAIlMOHHBIX | HBIX 3amady - (b1.0.32 - HUM  TpodhecCHOoHab-
TEXHOJIOTUI 3.1) HbIX 3amad - (b1.0.32-
H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «@u3nka» OTHOCHTCS K 00s13aTEIbHON YaCcTH OCHOBHOM MPOQeCCHOHAIBHOU 00-
pa30BaTEeNbHOM MPOrpaMMBbI aKaIEMHUUECKOro OaKaiaBpHara.




3. O0bém nUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucumruinHa uzydaercs
— ouHas popma 0OyueHHs BO 2 ceMecTpe.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YueOHOM padoThl

Bun yueGHOM paboThI KonnuectBo uacos
KonTakTHas padora (Bcero), B ToM 4HcJje NPAKTHYECKAS 48
NMOJAT0TOBKA
B Tom umcne:
Jlexmuu (JI) 16
[Tpaxktrueckue 3ansatus (113) 16
JlaGopatopusle 3ansartus (JI3) 16
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 60
KonTpoib -
HTroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
Beero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\im HaumeHnoBanue paszjiesna u TeMbI wac CP &
' b 3 13 S
N
Pa3nen 1.Mexanuka
1.1 Beenenue 6 2 4 X
KunemaTtuka maTepuaabHON TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHOU TOUKH
1.3 | A P 12 2 2 4 4 x
1 TBEPIIOTO TeTa
Mexannueckue KoneOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekynsapHas Gpu3nuka 1 TEpMOJUHAMHUKA
MonekyasapHO-KMHETHYECKas
2.1 yIop 4 - 4 X
Teopus UJeabHOTO raza
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 8 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 6 2 4 X
3.3 | MarHuTHOE 1oJIe U TOK 8 2 2 4 X
3.4 DNeKTpOMaruHuTHast MHIYKIUS 4 4 X




35 DNeKTpOMarHuTHbIE KoJieOaHus 1 4 4 «
BOJIHBI
Pasnen 4. Ontuka
4.1 | 'eomeTpuueckas oNTUKa 7 2 1 4 X
4.2 | BonHoBas onrTuka 5 2 2 1 X
4.3 | KBanToBas onrtuka 4 4 X
Paznen 5. Atomnas pusuka
5.1 | AtomHas u sinepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
O611ast TpPyA0EMKOCTh 108 16 16 16 60 X

4. CTpyKTypa U coiepKaHue IUCHUILTHHbI

[IpakTHyeckast MOATOTOBKA NMPU peau3alii YUeOHbBIX MPEIMETOB, KypCOB, JUCIUIUIMH (MOIY-
Jieil) opraHu3yeTcs MyTeM MPOBeIeHUs MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, TAOOPaTOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BUJOB YU€OHOH AEATENbHOCTH, MPEAYyCMATPUBAIOIINX YYacTHE O0YYaIOIUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MPeIyCMaTpUBAIOT Nepeaady yueOHoil nHpopmauy o0ydaromumcs, He0OX0IMMON I To-
CJIEYIOILIETO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHON 1eATEeIbHOCTHIO.

PexoMeHyeMblii 00beM MPAKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 TUCITUTIIINH, PEeaTU3YIONINX:

- yausepcanbHbie KomrereHnn (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHnuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komneTeHuu (I1K) ot 20 no 80%.

4.1. Conep:xaHue TUCUUTLTHHBI

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUCTEMa OTCUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PasznmoxkeHue panmyca-BeKTopa MO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemenenus. Cpeausis ckopocTb. MrHoBeHHast ckopocTh. [Ipoexuun
BEKTOpa CKOPOCTH Ha KOOpAMHATHbIE OcU. Pa3nokeHne BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBsA3b C MpoeKIUsAMU. [IyTh Kak OnpeaeeHHbIi HHTErpai OT MOyJIs
BEKTOpPA CKOPOCTH.

PaBHOMepHOE NIBH>KEHHE. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHH MPU PAaBHOMEPHOM JABUKEHUU.
PaBHOyCKOpeHHOE NBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHU IPU PABHOYCKO-
PEHHOM JBUKEHUHU.

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

Kunemartuka nBU)KEHHSI MaTepUaIbHON TOUYKU MO OKPYKHOCTH. YT0J 1oBopoTa. Cpeansist yrio-
Basi CKOpPOCTh. MTHOBEHHasi yriioBas CKOPOCTh. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY>KHOCTH. 3aBUCHUMOCTb YTJIa OT BpeMEHH IpU paBHOMEPHOM JABIKeHHH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE M0 OKPY>KHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKE€HUU. BekTop yrio-
BOM CKOPOCTH.




JAuHamuka MaTtepuaabHON TO4YKH. 3akoHbl HbroToHa. BTopoii 3akon Herorona. HauanbHble
ycnoBus. UMmnynsc. MOMEHT uMIyibca. 3aKOH U3MEHEHUS MOMEHTA MMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCa MAaTEPHUAIILHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBONMHEHHBIM HMHTErpayi. KuHeTwdeckas sHEprwus.
CBs3b NpHpalieHus: KHHETUYECKOM SHEPTHH ¢ paboTON CHIIBL. MOIIHOCTb.

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

JAnHamuka TBepAOro Teja. Bpanienue TBep0ro Te1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJIbCa TBEPAOro Tena. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE BpalaTeIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLIMH TTPOCThIX Te. Teopema Il teitnepa. CraTuka. Y CioBUsI paBHOBECUS TBEPAOTO TeJa.

Koue6anus. Ilepuognueckue xonedbanus. Yacrora. Ilepuon. ['apmonnueckue xonedanus. Am-
muTyna u ¢asza. JuddepenunansHoe ypaBHEHHE TapMOHUYECKHX KoJieObanuii. OnpeeieHne aMIuin-
TyJIbl ¥ HAYaJIbHOW (ha3bl KoeOaHWi U3 HAYAJIbHBIX YCIOBHM.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMUpOBaAaHHOW TPYKUHBI.
VYpaBHeHHE IBUKEHHUS MPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
NPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHEeHHsl dHepruv. PHU3NUEeCKUd U MATEMATHYECKUN MasiTHUKU.
YpaBHEHHE IBUKEHUS.

O6opoTtHbIil MasTHUK. [IpuBenenHas mmHa Gusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO Ma/ICHUSI.

CneuuanbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutensHOCTH. [IpuHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. Muposast 1uHUS yacTUibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHUTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod wactuubl. [lapanoke
osm3HenoB. [IpeoGpa3zoBaHust CKOpOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamust Mosekys. OyHKIus
pacrpenieieHusl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBinenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJIsi CPETHETO YHCIA yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HA4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne Makcsemia — bonbiiMana.

TepmoauHaMuKa uaeajbHOro raza. Moaps BemectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€aIbHOTO ra3a. 3akoH [lanprona. Cpeansisi sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uacalbHOTO raza. Mzoxopudeckuil mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a MpH MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [1O0 cremensm
cB0oOObI. M300apuueckuii mponecc. TermioeMKoCcTh UACIBbHOTO Ta3a MPH MOCTOSTHHOM JaBJICHUHU.
N3oTtepmuueckuil npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATHHOTO Tra3a. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SIBienus mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHHS Ta3a. JIOKalbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOAHOrO mpodera Mosiekysbl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent muddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3uM. BsiskocTh ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH @ypbe. KoadduiimeHT TernaonpoBoHOCTH.

PeanbHble razpl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpu4ecTBO 1 MATHETHU3M
IlocTosiHHOE 3JIeKTpHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbIE YACTHUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbI 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsja HW30JUpPOBaHHON
MAaKpOCKOIHMYECKON CHUCTEMBI. B3auMoielicTBre IBYyX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
TEHLMAJIbHASI HEPrUsi B3aUMOJACHCTBUE JIBYX TOYEYHBIX 3apsloB. JleMCTBUE CHUCTEMBI 3apsKEHHBIX
YacTHI[ Ha MPOOHBINA 3apsa. 3akoH KynoHa v MpUHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTprye-
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ckoro nois. 3akoH KynoHa um nmpuHIUI CyNepno3ulMy Uil HanpsbkeHHOCTH. IloTeHnman anektpuye-
ckoro nojs. 3akoH Kynmona m npuHmmn cynepno3unuu A noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIllPsHDKEHHOCTD MOl U TOTeHIHal. ['paqueHT noteHuuana.

Pabora mpu mepemenieHNN 3apsiga B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYecKOro mojs. CHUIIoBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE IO-
BepXHOCTH. [I0TOK BEKTOpa HANPSIKEHHOCTU 3JIEKTpudecKoro noss. [IoTtok BekTopa Hanps>KEHHOCTH
MoJIst TOUe4HOro 3apsiia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IITOCKOCTU. DIEKTPUUECKHE MOl 3apsLKEHHBIX cdepsl, mapa u
munHApa. OCHOBHBIE YpaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unois. BeiBox Gpopmyn i HanpsHKEHHOCTH MO M MOTEHIUANIA. DJIEKTPUYECKUNH MOMEHT JH-
TOJISL.

DJIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loaspHble 1 HENMOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

[onspuzauusa nudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsinabl. [lomspusoBanHocTs. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu aieKTpudyeckoro Toka. JJeK-
TpocTaTndeckass MHAyKUus. MHaynupoBaHHble 3apsabl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxXHOCTHas IUIOTHOCTH 3apsifa. IlocTosIHHOE 3JEKTpUYecKoe IoJie B U30JIMPOBaH-
HOM NPOBOAHUKE. ['paHNUYHBIE YCIOBUS HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKASI EMKOCTD 3apsi-
KEHHOI'0 IPOBOAHMKA. EMKOCTh NpPOBOASAIIETrO IIapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsikenne. EMxocts konzeHcaTopa. [lnockuii konneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3all0OJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (GOpMynbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEeprus
AJEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKui TOK. TOK MPOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BeiBog (opmysbl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOoKa.
3akoH coxpaHeHHs 3apsaa. BeiBos ypaBHEHHs HeNpepbIBHOCTU. 3akoH OMa JuIs yyacTka Lenu B Aud-
(dbepeHnmanbHON 1 UHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKa B 3apsUKEHHOM IMJIMHJpPE, BpAIIaoLIeMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHIJI MIPU MEPEHOCE HOCHUTENS TOKa. DJIEKTPOJBHKYIIAs
cuia. HanmpspkeHue Ha HEOJHOPOJIHOM y4yacTke 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyns — Jlen-
na B nuddepeHuanbHoOil U MHTErpasibHON Qopmax. MOITHOCTh TOKA W yZAelibHas MOIIHOCTh TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Lemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiaa Ha KOHAEHcaTope. 3ajjadya 0 TOKE yTeUKU KOHAEHCATopa.

IlocTositHHOEe MarHUTHOE MoJie B Bakyyme. 3akoH buo-CaBapa-Jlamiaca v npuHIUIN CyNeprio-
3UIMU. MarHuTHoe 1oJie KpyroBoro Toka. MarouTHas MHAYKIMS B IEHTPE BUTKA. Pacuer mHAyKIMH
MAarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIIMA MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M HUPKYJSAIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJIA B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. BzauMozerctBue TokoB. MarHuTHOE MoJie 3aps>KEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLbI cruiibl Toka B cucreme CH. Borunc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBs3b cO ckopocThio cBeTa. BeiBoa muddepen-
LMAJIbHBIX YPAaBHEHUH TEOPUU MOCTOSIHHOIO MarHUTHOT'O MOJIS.

JeiicTBMe MAarHMTHOTO MOJIA HA 3apsiibl M TOKU. MarHutHoe noje. MarouTHas UHAYKIHS.
Cunossle nuHUM MarauTHOro nosst. Cuna Jlopenua. /IBukeHue 3apsKeHHON YacTHUIbI B OHOPOAHOM
Y TIOCTOSSHHOM MarHUTHOM IToJsie. BBIBOJ ypaBHEHUI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIOJIb CH-
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JIOBOY JMHMHM. [[BMKEHME 1O OKPYKHOCTH. 3aBUCUMOCTb pajinyca OKPY>KHOCTH OT CKOPOCTH JBHIKeE-
HHS 4acTHUIIbl. J[BHKeHre Mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHM. J[BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MarHUTHOM MoJisix. Dddekr Xomna. OnpenencHue OTHOLMICHUS 3a-
psifa 3JIEKTpPOHA K €r0 Macce METOJIOM MarHeTpOHa.

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

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

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

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

Pasznea 4. OnTuka

BoJsiHoBas onTuka

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

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

Ioasipm3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBanHasg 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
cBeT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. YTou bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

KBanToBas ontuka

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

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

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



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

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIIEKTp SHEPruid AJIEKTpOHA. DHEp-
reruueckue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3alUU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIIMH 3J1€KTPOHA.
MHOT037IeKTPOHHBIE aTOMBI. JJEKTpOHHBbIE KOHurypauuu. llepuoamueckas cucTemMa >SJIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U ciou. [Ipunanun [aymu. Oneit [lTepna u 'epnaxa. Dddexr
3eeMaHa.

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

JIEK-
895051

Kpartkoe conepsxanue nekium

KomnnuectBo

YHaCOoR
[IpakTuue-
CKasl MOJIro-

BBenenune. Knnemaruka MmatepruajbHO TOYKH U BPallaTeJIbLHOI0 ABHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢pusznuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBs3b (PU3UKH C CENbCKOXO3HCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpy»Karotien cpeasl. CTpykTypa Kypca pu3uku.
MexaHuueckoe JBUKEHHUE M €ro OTHOCUTENBHOCTh. llepeMenieHue u myTs.
CxopocTh, yckopeHue. PaBHoMepHOE MpSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
PEHHOE NPSAMOJIMHEHMHOE IBHXKCHHUE. YTIOBOE IEPEMEIICHUE, YITIOBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE NMpSIMOJIMHEHHOE ABUKEHHE. PaB-
HOYCKOPEHHOE BpPalaTeIbHOE IBUKEHUE

[\

JAnHaMuKa MaTepuaabHOH TOYKH U BPalllaTeJbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiictBue ten uepes nose. Bunabl cuin B MeEXaHuUKe.
Ounctka ceMsH 1Mo Kod(PUIMEeHTy TpEeHUS.

[TonsTne MmoMeHTa cuiibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCa TBEPAOTO
tena. Il 3akon HeroToHa /151 BpamarenbHOro ABMxkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. opmynsl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11Hepruneii. CpaBHEHHE MOCTYNATENBHOTO U BPAIIATEIHLHOTO
JIBIKEHUSI 10 KHHEMAaTHKe, JTUHAMUKE, 3aKOHAM COXPaHEHHUS.

Mexannuyeckue KoJe0aHUNA M BOJIHBI. [ apMOHMYECKHEe KOJIeOaHus U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [loiHast SHEpTUs rapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXMHHBIA, (QU3MUECKUH, MaTeMaTW4decKwii). YTpyrue TapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJHBI, (Da30Basi CKOPOCTb, UTMHA BOJHBI, BOJTHOBOE UKC-
J10).

OcHoBbl TepMmoauHamMuku. [lepBoe Havano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3lIUYHBIMH3OIIpoIeccaM. AnuadaTHBIN
nponecc. [Hukn Kapno. KI1/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsiioB. DJIEKTPUUYECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemenieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHoe nmoJie ¥ TOK. MarHuTHoe 1moJie, €ro CBOMCTBA U XapaKTePUCTUKH.
3akoH Ammepa. Cuna Jlopenna. BiausiHue MarHUTHOTO Moy Ha OMOJOTHYe-
CKH€ OOBEKTHI.

I'eomerpnueckass u BoIHOBasi onTuka. OTpaxeHUe, NMPEIOMIICHHUE, MOTIIO-
mienne cBera. [lucnepcus cBera. MuTepdepenuus cBera. Judpakuus cBera.
[Tonsipuzanus ceera.

AToMHas U siaepHas ¢pusuka. Ctpoerue aroma. OnbiT Pezepdopna. Kanto-
BbI€ nocTynatel bopa. Monenb atoma Bogopoaa no bopy. CtpoeHne aToMHOT0
sapa. PagnoakTuBHOCTh. 3aKOH paguMOaKTHBHOIO pacnaga. EcTecTBeHHas u
HCKYCCTBEHHAs paIMOAKTUBHOCTb. S iepHbIEC peaKIiu.

Hroro

16

10%
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4.3. Conepxanue J1a00paATOPHBIX 3aHATHI

o 3
2 | 82
Ne . 88| 2¢
HaunmenoBanue 1ab0paToOpHBIX 3aHATUN TS| =0
n/n S5 28
g |8
=
1 BBoaneiii nacrpykrax no Th. Onpenenenue norpemnoctedl uamepenuii. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (OpMbI
2. | 3y4yeHue rapMOHHYECKUX KOJICOAHUH C MOMOIIBIO MPYKUHHOT'O MasiTHUKA 2 +
3. | V3y4yeHune 3aK0Ha COXpAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJeOaHUH 2 +
5 Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MOCIIEA0BATEIBHOM U Mapai- ’ 4
" | IeNIbHOM COETMHEHUSIX
6. | Onpenenenue monyns KOura metonom nedopmariuu n3ruda 2 +
7. | Onpenenenune hokyca U ONTHIECKOMN CHIIBI COOMpPAIONIEH U PaCCEHBAIONICH JTUH3BI 2 +
3 Wzydenue sapneHust [UGpakuy 1 U3MEPEHUE IJTHMHBI CBETOBOM BOJHBI C TOMO- ’ +
" | mpro TudpPaKIMOHHON pemETKH
Hroro | 16 | 20%
4.4. Copepxanue NpaKTHYECKHUX 3aHATHH
o 3
2 | 82
Ne . 88| 2¢
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA =S| E 05
n/n S5 28
g | B¢
=
1. | KuHemaruka npsiMoJIMHENHOr0 JBUKEHHSI MAaTEPUAJIbHOM TOUKH 2 +
2. | JlmnamMuka ABMOKEHHMS TeJl IO HAKJIOHHOM IJIOCKOCTH 2 +
3 JlnHaMuKa IBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOU Yepe3 HEBECOMBIN > +
" | 61I0K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHUYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €T0 MPUMEHEHHE K PA3TNIHBIMH30MPOIECCaM 2 +
6. | DnexkTpocraTuka 2 +
7. | OnTuka 2 +
8. | Snepnas pusuka 2 +
Hroro | 16 | 20%

4.5. Buabl u coJep:KaHue caMOCTOSITEILHON padoThl 00y4Yalouuxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJArOIITUXCS

Bunsl caMocTosTenbHONW pabOThl 00YJarOIIHXCsl

KomnuectBo yacos

[ToaroroBka K MPpaKTUYECKUM 3aHATUIM 32

[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE J1aOOpaTop- 32

HBIX paboT

IloaroroBka K IPOMEKYTOUYHOHN aTTECTAlUU 32
HTroro 96
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4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

No Koun-Bo
HanmenoBanue Tem 1 BOpocoB

/o 4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. Konmnenrpanus mo-

nekyn. OyHKIUs pacupeneseHus MOJIEKYJ MPOCTPAaHCTBE U 1O ckopocTsiMm. Cpen-
Hue ckopocTH. JlaBnenue raza. [IpuOnmkeHHOE BBIpAKECHHE ISl CPETHETO YHCia
yAapoB MOJIEKYN O cTeHKYy. CBs3b JaBJICHHUS CO CPEJHUM 3HAYCHHEM KBajpaTa
CKOpOCTHU MoJIeKyJbl. OCHOBHOE ypaBHEHUE KMHETHYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

12

2. TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Uucno Asoragpo. Mossp-
Hasi Macca. YpaBHEHUE COCTOSIHUS HAeaIbHOTO Ta3a. 3akoH [anproHa. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSS DJHeEprus MAcaIbHOro rasa. M3oxopuueckuit
nporecc. TennoeMKocTs WEaabHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
nel. MI300apuueckuii mporiece. TermmoeMKOCTh UIeaTbHOTO Ta3a MPU MOCTOSHHOM
nasneHnn. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUsS ue-
QJIBHOT'O Ta3a. OHTPONHS NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

12

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyrnbl, CBA3BIBAIOIIEH MIIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEIIEH TOKA. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Ciibl. PaboTa CTOPOHHHMX CHJI 12
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABMXKYyIIas cwia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 MOJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHAasi MOUTHOCTh TOKA.

4. JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKH. MarnutHoe nosie. MarautHas
uHAyknus. CuioBble TMHUM MarHuTHoro noss. Cuna Jlopenua. J[BukeHue 3aps-
KCHHOW YacTULBl B OJHOPOJHOM H IIOCTOSHHOM MAarHMTHOM Iose. JIBHkeHue
BJIOJIb CUJIOBOM JMHHUU. JIBMOKEHHME II0 OKPY)KHOCTH. 3aBHCHUMOCTb paauyca
OKPY>KHOCTH OT CKOPOCTHM JBWKCHMS YacCTHLbl. /[BH)KEHHE 10 BUHTOBOHM JIMHUHU.
[lfar wpaguyc BUHTOBOW JIMHHUU. [IBM)KEHHME  3apsDKCHHOM — 4YacCTHUIIBL
B JIEKTPUYECKOM M MATHUTHOM MNoJjsaxX. OInpeneneHUe OTHOLICHHS 3apsiia dJeK-
TPOHA K €r0 Macce METOI0M MarHeTpoHa. JlelicTBre MarHUTHOTO OIS

Ha MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM Moje. Mar-
HUTHBII MOMEHT.

12

5. OcHOBBI KBaHTOBOH MexaHUuKH. KoprycKyisspHO-BOIHOBOM Ayanus3Mm. BonHsl ae
Bbpoitnsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast gpynkuus u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-
15 Kak pemeHue ypaBHeHue [lpeawnrepa miis cBoOGomHoi vactuilel. Heompene-
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. YpaB-
Henue [llpenunrepa nis cralimoHapHbIX COCTOSIHUIN. CIIEKTP SHEPrUi.

12

HToro 60

S. YueOHO-MeTOAuYeCKOe o0ecnedeHrne cCaMOCTOATEIbHOI padoThl 00y4al0IMXCs

YyebHO-MeToanueckue pazpadoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. lunamuka. 3aKOHbI COXpPaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METOI. yKa3aHHs IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMsl JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 Has3B.) — 0,5 MB — Hoctyn u3 JIOKAJILHOM cetu HAD

http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Joctyn wu3 ceru WHrepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHUS NpaKTHYe-
CKHX W camocTosATenbHbIX padot no ¢usuke / coct. C. C. benoycora ; FOxno-Ypansckuit 'AY, UH-

CTUTYT arpo3kosnorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Hocryn u3 ceTu HNurepuer

http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf.

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHMsI AJisl BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., Tabn. — bubmmorp.: c¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oHI OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAllN 00y4AaI0IINXCS

Jlnisi ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu OOydyaromuxcst Mo aucuuiuinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennu Nel.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHasl IUTEepPaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

OcHoBHas U JONOJHUTEIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 iUTEpaTypa

1. I'pabosckuii, P. U. Kypc ¢usuku : yueGHOE mocodue amns By3oB / P. U. I'paboBckuit. — 13-¢
u3n., crep. — Cankr-Ilerepoypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/184052 (mata obpamenus: 25.05.2022). — PexuMm moctyma: Jjisi aBTOPHU3.
MOJIb30BATEIIECH.

2. I'pabosckuit, P. . Coopruk 3amau o ¢usuke : yaeonoe nocodue / P. U. I'paboBckuit. — 4-
e u3a., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
AJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/210959 (nata obpamenus: 25.05.2022). — Pexxum gocTyma: ajst aBTOpH3.
MI0JIb30BATENEH.

JonoHuTe/ILHAS IUTEPATypa
1. Kyp6aues, 0. ®. ®usuka : yuebHoe nocodue / 0. ®. Kypbauer. — Mocksa : EBpazuiickuii OTKpbI-
Tl wmHCTHTYT, 2011. - 216 c¢. - Pexum gocrynma: mno mnoxnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=90773 (nata obpamenus: 26.05.2022). — ISBN 978-5-
374-00523-3. — TekcT : 3JIEKTPOHHBII.
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2. by3ynosa, M. 0. ®u3uka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/133361

3. JIro6as, C.1. ®uszuka : kypc aexuuii / C.W. JIro6as ; CTaBpONOILCKAI TOCYIapCTBEHHBIN arpapHbIi
yHuBepcuteT. — CtaBponoiib : CTaBpONOJIbCKUNA TOCYAApCTBEHHBIM arpapHblidi yHUBepcuteT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., wWiI. — Pexmm goctyma: 1O  TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

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

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

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

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

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

Y4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAHEHUSI B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs JUIs
BBITIOJTHCHUS TIPAKTHYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 42 (9 nasze.) .— 0,6 MB .— Jloctyn u3 nokameHOoM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOS-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Muacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctyn wu3 sokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  doctym w3 cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHUS MpaKTHYe-
CKHX W camMocCTosATenbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypansckuit 'AY, UH-

CTUTYT arpo3kosiorun .— Mmuacckoe: FOxuo-Ypansckuit [AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3B) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  UWutepner

http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf.

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METOM. yKa3aHUsl AJis BBIIOJIHE-
HUS TIPAKTUYECKHX M CaMOCTOATENbHBIX pabor mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyt arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 41 (7 waz.) .— 0,5 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeIbHOT0
npouecca no THCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHnst 1 HH(POPMaMOH-
HBIX CIIPABOYHBIX CHCTEM,

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

[Iporpamuoeobecneuenue:
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-ITO OfficeStd 2019 RUS OLP NL Acdmc, JIunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIA JOTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunensnonnsiii jorosop Ne 008/411/44 ot
25.12.2018

- Antuupyc Kaspersky Endpoint Security ans Ousneca, JInneH3noHHbIH 70roBop Ne
20363/166/44 ot 22.06.20; [JaTa 3axnrouenus kontpakra: 15.10.2021. Homep konTpakTa: 44/44/0A.
[Ipenmer koHTpakTa: OKa3aHue yCIyT MO MPEAOCTAaBICHUIO HEUCKIIOUUTENBHOTO ITPaBa UCIOJIb30Ba-
HUS POTPaMMHOT0 oOecrieueHus aHTuBUpyc Kacniepckuii (mpoajieHue JIUIeH3NH )

-OneparnmoHHasl CHUCTeMa CHENUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensunonnsiii joroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYIeCTBJICHUs 00pa3oBaTe/ib-
HOTI'0 Npouecca Mo AUCHUILINHE

IlepedyeHb yueOHBIX J1a0OpaTOpUii, AayIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YueOHast ayauTopus AJsi MPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIA, OCHAIICHHAS MYJIbTHMe-
JTUHHBIM 000pyA0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YueOHas ayauTopus JUIsl IPOBEACHUS 3aHATHI ceMuHapckoro tumna: Jlabopatopust puszuku —
107.

3. YueOHas ayautopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUS] KYPCOBBIX padOT, IPYNIOBBIX U MHAWBHUIYATbHBIX KOHCYIbTAIIUHN, TEKYLIETO KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu — 105.

ITomemeHus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCSI
1. ITomernenust Ay caMOCTOSTeNIbHON paboThl oOydaromuxcst — ayautopus Ne 111a, 108, ocHa-
LIEHHBIE KOMITBIOTEPHOM TEXHUKOM C OAKIIIOUEHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOIO y4eOHO-1a00paTOPHOro 000pPyA0BaHHS

bapomerp BP -52

Kommiext 6710K0B IMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Mogenp 31eKTpoABUraTesl
DeKTpocKon 1abopaTOPHBII
HaGop rpy3oB 1o mexaHuke

Ha6op nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ TUpIMU
BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

[ratus naboparopusrii LIJI-2
[Tucroner OanmucTUYECKHi
Jlaboparopusiit Habop «TermmoBbie TPOIECCHI»
CTOJIMK NONBEMHBIH

Crpenku MarHuTHbIE
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Jlaboparopusrit Habop «I3omporecchi»
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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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[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHIUKATOPA NOCTHXKECHUS KOMIICTCHIINH. . .
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MaTCMAaTUUCCKUX, CCTCCTBCHHOHAYUYHbBIX IAUCHUILJIMH C TPUMCHCHUCM I/IHq)OpMa—
MOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kontponupyemsie pe- ®opmupyembie 3YH
3yJIbTAThl OCBOCHHUS
Omon 3HAHUS YMEHHUS HaBbIKU
(KOMITETEHITUHN )
N-1omnxk-1 OOyuarommiicss aomkeH | OOywaromuiicss  mon- | OOyvarommiics — J0J7-
Hcnonb3yeT OCHOBHBIE | 3HATh:OCHOBHBIE (PHU3HU- | )KE€H JKEH BIIaJIeTh: HaBbIKa-

3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIUTUIAH TS
pelIeHHs CTaHAaPTHBIX
3a/1a4 B 00J1aCTH arpo-
9KOJIOTUU,aTPOXUMUU U
arporOYBOBEICHUS C
npUMeHeHHeM UH)OP-
MaIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

YECKHE 3aKOHBI, SIBJIC-
HUS M MPOIIECCHI, HA KO-
TOPBIX OCHOBaHBI MPUH-
[UIBl JEUCTBUS OOBEK-
TOB TNPO(ecCHOHATBHOM
JEATENIbHOCTH U KOTO-
pbI€ MCTONB3YIOTCS IS

pemeHuss  mpodeccro-
HaJIbHBIX 3aa4 -
(.1.0.32 -3.1)

YMCTb:UCITIOJIL30BATh
OCHOBHBIC  (hu3mUe-
CKHEC 3aKOHBI U IIOHA-
TS IS PEUICHUs
npodeccuoHaTbHBIX
3amagy - (b.1.0.32 -
v.1)

MU NPUMCHCHHA COOT-
BETCTBYIOIIETO (PU3H-
KO-MaTeMaTu4ecKoro

armmapara, METOIOB
aHaJ M3a M MOJEIHPO-
BaHUS, TEOPETUYECKO-
TO M IKCIEPHUMEHTAJb-
HOTO  WCCIIEIOBaHHS
npu pemieHuu npodec-
CHOHAIBHBIX 3a1ad -

(5.1.0.32 -H.1)

2. Iloka3aTeu, KPpUTEPHUHU H LIKAJA OLeHUBAHUS COPMHUPOBAHHOCTH KOMMETEHIUM

[Toxazarenu Kputepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsiii | [locraTtounslif ypo- | CpenHuil ypoBeHb | Bblcokuil ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.32 -3.1 | OGyyaromuiics He OOyuaronmiics OO6yuaromuiics ¢ OO6yuaromuiics ¢
3HAeT OCHOBHBIE | cja00 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢busnueckue 3a- HbIC (PU3MYECKHE OITMOKaMH U OT- HbIO MOJHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, ABJIICHUS U | JEJIbHBIMU IIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hue-
TOPBIX OCHOBAHBI PBIX OCHOBaHBI Hble (pu3nUeckue CKHe€ 3aKOHBI, sBJIE-
MPUHIUIIBI 1€H- MIPUHIUIIBI 1eH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSL 00BEKTOB MPOLIECCHI, HA KOTO- | KOTOPHIX OCHOBAHBI
npodeccnoHanb- | mpohecCuoHaTBHOM PBIX OCHOBAHBI MIPUHLIUIIBI 1EH-
HOM NIeSATENIbHO- | JAEATEIbHOCTU U KO- MPUHLIMIIBI 1eH- CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIIONb3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIOJIb3YIOTCS I0TCS JUI pelieHus: | mpodeccCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIeHUS npoeCCUOHATIBHBIX | EATENBHOCTH U KO- | TOPBIE HCIIOJIb3Y-
npodeccronanb- 3a1aqy TOpBIE UCTIONb3Y- 10TCA JUIS pellieHus
HBIX 3a7a4 IOTCS ISl pelieHusl | MpodecCHOHANBHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b.1.0.32 - | OGyuarommwiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
V.1 YMEET HUCII0JIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BaTh OCHOBHbIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (U-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEeIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

3UYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS Ipodeccuo-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUA podeccuo-

HpO(beCCI/IOHaHB— q)eCCI/IOHaJIBHBIX HaJIBHBIX 3aa4 C HaJIBHBIX 3a4a4
HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTpyIHEHUSIMU
b.1.0.32-H.1 | OGyuarommmiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaCCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOIIIE-
ro usuko-
MaTeMaTHIECKOTr0
ammapara, MeTo-
JIOB aHAJIN3a U
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
HKCTIEPUMEHTAIIb-
HOT'O HCCIIEI0Ba-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ci1abo BrajeeT
HaBBIKAMU TIpUMe-
HEHUS COOTBET-
CTByIOIIETro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIIU-
pOBaHUs, TCOPETH-
YEeCKOT0 M KCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHCHUSIMH BJIa-
JIeeT HaBbIKaMU
NPUMEHEHHS COOT-
BETCTBYIOIIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CJICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIbHBIX 33734

CBOOOIHO BiaeeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoOMIEro Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAIIBHBIX 3a/1a4

3. TuNOBbIE KOHTPOJIbLHbIE 3aaHNs M (MJIM) HHbIE MAaTEePUAJIbI, HEOOX0AMMBbIe /I OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB M (HJIM) ONBITA AeATEJIbLHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH, YMEHUN U
HABBIKOB, COJIEPKATCSA B YI€OHO-METONUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. /Ilunamuka. 3aKOHBI COXPAHEHUSI B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs JUIs

BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: c¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Muacckoe: FKOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym wu3 JjokampHOM cetu  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hdoctym w3 cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DIEKTPOHHBIN pecypc]| : METOoA. YKa3aHus Ui BBINOJHEHUS MpaKTUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arpodkosioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bub-
muorp.:. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  HMuTepHeT

http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf.

4. TIoCTOSIHHBIN JIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc]| : METO/I. yKa3aHUs JUIsl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
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wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 ceTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeToanveckne MaTepuaJibl, ONpee/siue Npoueaypbl OHeHUBAHUS 3HAHMI,
YMeHHUii, HABBIKOB H (MJIH) ONBITA 1eSITeJIbHOCTH, XapaKTepPU3yomux c(hpopMUpPOBaH-
HOCTb KOMIIEeTEeHIU I

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HHI, YMEHUH, HaBBIKOB, MO AUCHUIUIMHE «Du3nka», MpUBEICHbI MIPUMEHUTEIBHO K KaXI0MY U3 UC-
MOJIb3YEeMBIX BUIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMIPOMEKYTOUHOM aTTecTanuu 00ydaronux-
csl.

4.1. OueHovHbIe CpeCcTBA 1JIsl MPOBeAeHHs TEKYIero KOHTPOJIA YCIeBaeMOCTH, B TOM
4yucjie B mpouecce NPaKkTU4ecKoi MoAroToBKu

4.1.1. YcTHBIN OTBET HA IPAKTHYECKOM 3aHATUU

YCTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIL3YCTCA JIsI OLCHKU KauCeCTBA OCBOCHUSA O6y-
YaIOUUMCS OCHOBHOM TTPOo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 10 OTJASIBHBIM BOIIPOCAM U
TeMaM AMCUUIUIMHBL. TeMbl U TUIaHbl 3aHATHH 3apaHee coolaroTes odyyaromumcs. OTBET OLIeHUBA-
€TCsl OEHKOMN «OTIMYHO», «XOPOII0», «YJOBIECTBOPUTEIHLHO» U «HEYIOBIETBOPUTEIHLHO.

Ne OneHoYHbIE CPEICTBA Kon n naumenoBanue
OTBeT Ha MPAKTUUECKOM 3aHSATUU WHJUKATOpa KoMIe-
TEHILINH
1 Jluck pamuycom 20cM BpaIlaeTcs COrNAcHO ypaBHeHUI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pan; B=-1c!; C =0,1c?, ¢ - yros noBopota paauyca aucka. | Mcrmonb3yer ocHOB-

Onpenenuts 171 MOMeHTa BpemeHu 4,0 ¢ 3HaueHue yria MexIy BEeK- HEIE 3aKOHBI €CTE-

TOpaMH TOJIHOTO U HOPMAIILHOTO YCKOPEHHH, a TakKe YUCIIO 000po- CTBEHHOHAYUYHBIX

TOB, CJICIAHHBIX JTUCKOM K JaHHOMY MOMEHTY OT Haydaja BpalleHHUsl. JTUCIUIUIAH JJIS pe-

LIEHUSI CTAaHJAPTHBIX
32729 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO TTpodeccuo-
HaJIbHOH JIeSTeILHO-
CTH

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aroIIMXCs B Hauyaue 3aHATHM.
OneHka 00BABISIETCS 00Y4aIOLIEMYCsl HENOCPEICTBEHHO I10CIIE€ YCTHOIO OTBETA.

HIkana Kpurepun oueHuBanus

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;

- IPOSIBIIAET HABBIKM aHaJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS U BOCHPUATUS UH(OPMALIMU, HABBIKK ONUCAHHUS OCHOBHBIX (DU3U-
YECKUX 3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepuall U3JI0KEH I'PaMOTHO, B OIIPEJEIEHHOM JIOTMUECKOW IocIe-
JOBATEJIBHOCTH, TOYHO UCIIOJIB3YETCSl TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHME WILIIOCTPUPOBATh TEOPETUYECKUE MTOJIOKEHUS KOH-
KPETHBIMHU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYallWH;

- IPOJEMOHCTPUPOBAHO YMEHUE PELIATh 3a/1a4H;

- MOT'YT OBITh JONYILEHB! OHA—]BE HETOUHOCTHU MPHU OCBELEHUH BTO-
POCTENEHHBIX BOIPOCOB.

OrneHka 5
(oTIHMYHO)
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Oreunka 4
(xoporo)

OTBET YAOBJIECTBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEeOCTATKOB:

- B YCBOCHUHW Y4eOHOro Marepuasia JOMYIIeHbI HEOObIINE MPOOeIhI,
HE MCKA3UBIIUE COICPKAHNIE OTBETA;

- B PEIICHNUH 3a]1a4 JONYIIECHbl He3HAYUTEIIhHBIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- HEMOJIHO WJIM HETOCEeI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONpPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHsI, TOCTaTOYHbBIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa,

- IMEJIMCh 3aTPYIHCHUS WK JIOMYIIEHBI OIIMOKY B OTIPEICICHUN TTOHS-
TUW, UCTIOJIb30BAHUU TEPMHUHOJIOTHH, OMHUCAHUN (PU3NYECKUX 3aKOHOB,
SIBTICHUI W TIPOIECCOB, PEIICHUHN 3a]1a4, UCIIPaBICHHBIE TIOCIIE HECKOIb-
KX HaBOJSIINX BOIPOCOB;

- HETNOJIHOE 3HaHWE TEOPETHUYECKOTO MaTepHhalia; OOydJarouuiicss He MO-
KET MPUMEHHUTH TEOPUIO B HOBOW CUTYaITNH.

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- HE PacKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara,

- O0Hapy)K€HO HE3HAHWE WJIM HEMOHMMaHHWE OONbIIeH WU Hamboiee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIICHBI OMMUOKUA B OMPEICICHUU TMOHSATHA, MPH HCIOIb30BAHUN
TEPMUHOJIOTHH, B ONMCAHUH (PU3UIECKUX 3aKOHOB, SIBJICHUH W Tpolec-
COB, DCIIECHUU 3aJa4, KOTOPble HE HCIPAaBICHBI MOCIE HECKOJIBKUX

HaBOJAIIMX BOIIPOCOB.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no MabopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH TpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS 10 CBEJICHHSI 0OYJaIONINXCsl B HAYaJIe 3aHITHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
OtuyeTt no nabopaTopHO# padboTe WHJUKATOpa KoMIe-
TEHIUU
1 1. Yto Ha3BIBAECTCS CHIIOMN TIKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs Mo CUIIOM BCEMUPHOI'O TATOTEHUS ?

3. 3anummTe GOpMyITy ISl ONIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensiercss yCKOpeHHE CBOOOIHOTO MAJCHHSI ¢ TOMOIIBIO
MaTEeMaTHYeCKOro MasiTHHKA?

5. YTto Ha3BIBacTCS MaTeMaTHYECKUM MasiTHUKOM ?

6. Kak onmpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MasTHUKA?

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUYHBIX

JUCUUIIINH JJIA pe-

LICHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccuo-

HaJIBHOM JIeSITENbHO-

CTH

OTyeT olEeHUBAETCs MO0 YCMOTPEHUIO MPENOAaBaTENs OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJICTBOPUTEIHHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlLIEeHKa «3a4yTe-
HO» CTaBUTCS OOy4arouumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0OBSBISICTCS
o0yuJaroiemMycs HeloCPeICTBEHHO MOCIIe CIadH OTYeTa.
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HIkana Kpurepumn oneHuBanusi

- U3JI0)KEHHE MaTepualia JJIOTHYHO, TPaMOTHO;
- cCBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATbH U 000CHOBATHL CBOH CYXKACHUA IPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHI;

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

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YIbTaThl H3MEPCHHUIA;

- c1ocoOHOCTB PeIIaTh 334a4H.

Onenka 5
(OTIIMYHO)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUU JUIsl OnmucaHusl husu-
(xoporo) YECKHUX 3aKOHOB, SIBJICHMM U TPOLIECCOB, PEIICHHUS KOHKPETHBIX 3ajad,
IIPOBEJEHUS U OLICHUBAHUS pE3yJIbTaTOB M3MEPEHUN, HO COJAEp)KAaHUE U
(dbopMa 0TBETa UMEIOT OTJEJIbHBIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpENeICHUH MOHATHH, B IPUMEHEHUU 3HAHUI ISl OTH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU UM TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUIH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00Hapy’KMBaeTCs HEJAOCTATOYHO INIyOOKOE MOHMMaHUE U3Y4YE€HHOTO Ma-
Tepuaa.

Onenka 3
(YAOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OINOKH

B ONpEJCNCHUH TOHATHH M ONMUCAHUM (PU3NUYECKUX 3aKOHOB, SIBJICHUU U
Ouenka 2 IPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MIPABUIIBHO Olle-

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO MaTepuaya y4eOHOH HpOrpaMMBl, AOMYCKArOTCs

rpyObie ouIMOKH B U3JI0KEHUH.

IlIkana Kpurepun oneHuBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CY)KICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONHCHIBATh (PU3NIECKUE 3aKOHBI, SIBICHUS U IIPOLIECCHI;

- YMEHUE MPOBOANUTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbIC 3aJaddl (JOMYCKAeTcsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJIHOE PACKPBITHE
coziep’KaHre BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHH; JIOIMYIICHBI
OmKMOKHM B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOLECCOB, MCKAXEH MX CMBICI, HE pEIIeHBI 33/1a4d, He
MPaBUIIHLHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUI;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOM MpOrpaMmBbl, TOMTYyCKAIOTCS
rpyObie OUIMOKH B U3JI0KEHUH.

O1neHKa «He 3a4TEHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBbI 110 TeMaM WM pa3jeliaM AUCHUIIINHBL. [1o pe3ynbpraraM 3adeTa CTYIEHTY BBICTABISICTCS
OLIEHKA «OTJIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHHO.
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OneHouHbIE CPEACTBA

Kox u HaumenoBanue

TectupoBanue WHJUKATOpa KOMIe-
TCHIOIUN
1. 1.YpaBHEHUE NIIIOCKOW CUHYCOUIaJIbHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1

mwtics Bposb ocu OX, umeer suné = 0,01sin(1 0’t - 2x). [lepuon (B
MC) paBeH. ..
1)2
2)1
3)6.28-nipaB.oTBET
2. 1715 IONIepEYHOM BOJIHBI CIIPABEATIUBO YTBEPIKIC-
1. yacTuIsl cpepl KOJIeOIIOTCS B HAIPaBICHUN pacpoCcTpaHe-
HUS BOJHBI
2. 4YacTHLBI CPe/Ibl KOJICOIIOTCS B HANIPABICHHSIX, IEPIICHIUKY-
JSIPHO HATIPABJICHUIO PACIIPOCTPAHECHHUS BOJHBL.- ITPAB.OTBET
3. Bo3HUKHOBEHME BOJHBI CBSI3aHO C eopManvent cxarus -
pacTsHKeHUs
3.VpaBHEHUs JBIKSHHS TPYKHUHHOTO MasTHUKA
dix b dx kR

= +——+ —x = —coswt
At moodr m m

aomasTra mraththenscammasmo e i o

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHUS - IPaB.OTBET
CBOOOIHBIX 3aTyXaIOMIUX KOJIeOaHUH
CBOOOJHBIX HE3aTyXAIOIMINX KoJeOaHHi
4.YpaBHEHUE TIJIOCKOW CUHYCOWIAJIbHOM BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst Bosb ocu OX co ckopoctbio 500 M\c, nMeeT BUJ

o =0.01si nlrkl 07 — Je=x ). BonHOBOE yncio K (B M~))
PaBHO..
5
* 2 mpaB.OTBET

* 05

19. [l monepeyHor BOJIHBI CIIPABEIJIUBO YTBEPKACHUE. ..
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C AehopMaIfeit coxaTust —
pacTsKEHUs
YacTuibl cpeibl KOJIEOIIOTCS B HAIIPaBICHUH PaclpocTpaHe-
HUS BOJIHEI
YacTuirel cpepl KOJIEOIIOTCS B HAITPABICHUSX, TICPIICHIUKY-
JISIPHBIX HAIIPABJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanbpHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUEe ¢ aM-
mutyao A=4cm u yactoroit v=2I11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, MIPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HAYaJIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C YpaBHECHUEM (B

cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t

6.YpaBHEHHE IOCKOW CHHYCOUIAJIbHOM BOJIHBI, pACIIPOCTPAHSIONICH-

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBGHHOHayLIHBIX

JTUCITUATIIUH JJIS pe-

HICHUA CTaH,Z[apTHBIX
3amay B 00JIacTH ar-
poHOMUHU
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cs1 Boab ocu OX, mmeer Bug & = 0,01sin10° (1 — 5—)(;0). JlmrHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHUE ABUKECHUS MTPY>KMHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
a® m
sBisieTcs nuddepeHIInaaIbHbBIM YPaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIIINX KOJCOaHHH - MPaB.OTBET
*  BBIHY)KJEHHBIX KoseOaHi
8.MatepuanbpHas TOYKa COBEPIIAET TAPMOHUUYECKHE KOJIEOaHUs C aM-
mutygo A =4 cm u yacrtoroi v = 2 I'u. Eciu cMmenienue Touku B
MOMEHT BPEMEHU, MPUHATOMN 32 HaYaJIbHBINA, PABHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HUIO, TO TOUKa KOJIEOJIETCsI B COOTBETCTBUHU C ypaB-
HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
e x=0.04sin 4zt
e x=0,04sin wt
9. 5151 chepruecKoil BOJIIHBI CIIPABENINBO YTBEPIKICHHUE . ...
* AMmuTya BOJHBI O0OpaTHO MPOMOPIIMOHATBHA PACCTOSHUIO
JI0 ICTOYHHUKA KoJieOaHWH (B HEMOTJIONIAOIICH cpefe) —
MpaB.OTBET
*  BoaHOBBIE MOBEPXHOCTH UMEIOT BU/JI APAIIEIbHBIX APYT APY-
Iy INIOCKOCTEMN
* AMIIUTY/Ja BOJIHBI HE 3aBHCHUT OT PACCTOSIHUSA 0 UCTOYHUKA
KosiebaHui (IPH YCIOBHUHM, YTO MOTJIOMIEHUEM CPEJII MOKHO
npeHeopeyn)
10.YpaBHEHUE ABUKEHUS IPYKUHHOTO MAassTHUKA

sBisieTcst U depeHInaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUA
*  CBOOOJIHBIX HE3aTyXaOIIHNX KOJCOAHMI
*  BBIHY)XJEHHBIX KOJIeOaHHI! - IPaB.OTBET
11.YpaBHEeHHE MIIOCKON CUHYCOMIaIbHON BOJIHBI, PAaCIPOCTPAHSIO-

mencst Bnoab ocu OX, UMeeT BU =0,01 sin(10%t-2x). Jnuna

BOJIHBI ( B M) paBHa......

e« 0,5
e 3,14-npaB.oTBET
e 2
12.MartepuanpHasi TOYKa COBEPIIACT TAPMOHUYECKHE KOJIEOAHUS C
aMIuTyn0i A=4cm u yactotoit v=2 I'u. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYIIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHH ¢ ypaBHeHHEeM (B CU).....
o x=0,04 cos 4nt
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e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 nt- npaB.oTBET

Kpurepuu orenkun oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBECHUS CTYJAECHTOB /10 HaJalia 3a4e-
Ta. Pe3ynbrar TecTUpOBaHMs OOBSIBISCTCS CTYJACHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlkana Kpurepun onieHnBanus
(% npaBWJIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (ya0BIETBOPUTEIHHO) 50-69
OneHka 2 (HeY/IOBIETBOPUTEIHHO) Mmenee S50

4.1.4. KontponbHas paboTa

KontponpHas paboTa mpoBOJUTCS A OLIEHKH Ka4eCTBa CAaMOCTOSTEIIEHOTO OCBOCHUS CTY/ICH-
TOM 00pa30BaTEIILHON MPOrpaMMBbI 110 OTAETBHBIM TeMaM TUCHMIUIMHBL. PaboTa orneHnBaeTcs
[0 YCMOTPEHHIO MPENOaBaTeNsl OIEHKON «3aYTeHO», «HE 3auTeHo». CozmepKaHnue KOHTPOIb-
HOW paboThl U TpeOOBaHUS K ee OPOPMIICHHIO MPHUBEIEHBI B METOANYECKUX yKa3aHUAX «Ma-
TEMaTHKa: METOANYECKUE YKa3aHUs K BBHITIOIHEHUIO KOHTPOJILHOM paboThI».

Kputepun o1eHKMKOHTPOJIbHOM paboThl (Tabi.) JOBOJISATCS 0 CBEACHHS CTYACHTOB Ha YCTa-
HOBOYHOH JieKInH. O1eHKa 00BABISETCS CTYACHTY MOCIIE TPOBEPKH KOHTPOIBHOM paboTHI.

[IIxana Kputepuu onennBanus

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

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- HAJINYME MAJIO3HAYUTEIbHBIX OLIMOOK MM MOTPEIIHOCTh HENPUHLIUITNAIIb-
HOT'0 XapaKTepa NPUBBIIOJHEHUH 3a1aHUH.

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

- H3JI0KEHHUE MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OIHOKH;

- 3HAYMTENIbHBIC OMIMOKH MPUHIMIUAIBHOTO XapaKTepa MPHUBBIIOIHCHUU
3aJaHuH.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA 1JIsl POBeAeHHUS TPOMEKYTOYHOM aTTeCTAlluH

4.2.1. 3a4er ¢ OILIEHKOU

3aueT ¢ OlEHKOH sBisgeTcs (OPMONM OICHKH KaueCTBAa OCBOCHHS OOYYAIOIIMMCS OCHOBHOM
npodecCuoHABHONW 00pa30BaTEILHOM MIPOrpaMMBbI IO paszzeiiaM AUcHUIUTHHBL [1o pesynpTaTam 3ade-
Ta 00ydJaromeMycsi BBICTABIISETCS OIEHKA «3a4TCHO» MU «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPO-
10», «yTOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEILHO» B cllydae Au(depeHIIMPOBAHHOIO 3a4YeTa.

3a4eT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BHITIOTHEHHSI 1a00paTOPHBIX H
MPAKTUYECKUX 3aHATHI. 3aueT MPUHUMAETCS MPENnoAaBaTeIsiMU, MPOBOAMBIIUMHU JIaOOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUIMMU JICKIIUU 110 JaHHOW AUCIHUIUIMHE. B ciyuyae oTcyTcTBUS Be-
JYLIEro MpernoaBaresis 3a4eT NMPUHUMAETCS MPENnoJaBaTesieM, HA3HAYEHHBIM pPacloOpsHKEHUEM 3aBe-
nyromrero kadeapoit. C paspenieHus 3aBeayromero kadeapoil Ha 3aueTe MOXKET MPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN I MOMOIIH B pUEME 3a4eTa.
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[IpucyTcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOMIETO
pacrnopsKeHUs peKTopa, MPOpPEeKTopa Mo yueOHOM U BOCIUTATENIbHOM paboTe, 3aMeCTUTENS JUPEKTOpa
MHCTUTYTA 10 y4eOHOI paboTe He JAOMyCKaeTCs.

®dopma(bl) MPOBECHUS 3a4eTa (YCMHbIL ONpoc no bulemam) ONpeaensaoTcs kaheapon u no-
BOJIATCS 10 CBEJCHUS 00yYarOIUXCs B HAUajIe CeMecTpa.

Jlns mpoBenieHus 3a4eTa C OLICHKOM BEAYIIMIM MpenojaBaresib HAaKaHyHE MOJIy4aeT B CEKpeTa-
puaTe IUpEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb, KOTOPas BO3BPAILLAETCS B CEKpeTapuar
IIOCJIE OKOHYAHUsI MEPONPHUSTHS B ACHb IPOBEJICHUS 3a4€Ta UM YTPOM CIIEYIOLIETrO JHS.

Bo Bpems 3auera ¢ omeHKOW OOy4aroImuecs: MOTYT TOJb30BAThCSA C Pa3peIleHUs] BEAYILETro
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JIUTEPATypOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpEICTBaMH.

Bpewms moarotroBku oTBeTa B yCTHOM opMme mpu cliadye 3auera JOJDKHO COCTAaBIIATH HE MEHee
20 MuHYT (110 KeJTaHHUIO0 00YYAIOIIET0Css OTBET MOXET OBITh 1O0CPOUYHBIM). Bpems oTBera - He 6omee 10
MHHYT.

[IpenonaBaTenio MpepoCTaBIseTCs MPaBO 3374aBaTh 00YYAIOUIMMCS JOTIOJIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCLHUIUIAHBIL.

KauecTBeHHas O1leHKa «3aUTEHO», BHECEHHAs! B 3aUETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS y4eOHOro MaTepurania.

PesynpTar 3auera C OLIEHKOW BBICTABIISIETCS B 3a4€THO-9K3aMEHALIMOHHYIO BEJOMOCTH JCHb
MIPOBEJICHUS 3aueTa C OLIEHKOM B MPHUCYTCTBUH camoro oOyuatomierocs. [IpenogaBarenu HecyT nepco-
HaJIbHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh M TOYHOCTb BHECEHUS 3allMCEl O pe3ynbTarax Ipo-
MEXYTOYHOM aTTECTALIMU B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyvarommiicst SIBUJICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIIMH B CBS3H C He-
MTOATOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OLICHKA «HE 3a-
YTEHO».

HesBka Ha 3adueT C OLIEHKOM OTMEYAEeTCs B 3aU4ETHO-PK3aMEHAIIMOHHONM BEJOMOCTHU CJIOBaMU
«HE SIBUIICSI».

Hapymienne TucuuIuiMHbl, CIUCHIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3peleHHbIX Te-
YATHBIX ¥ PYKONUCHBIX MaTepUaIoB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKALIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3anpelnieHo. B ciyuae HapymieHus 3TOro TpeOOBaHUS MpernoiaBareNb 00sd3aH yIalIuTh
oOyuJarolerocsi 3 ayIuTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcs, He CHABIIMM 3a4eT C OICHKON B YCTAHOBJIGHHBIE CPOKH 10 YBaXXHMTEIbHOMH
MIPUYMHE, UHAUBUAYAIbHbBIE CPOKH MPOBEACHUS 3aUeTa ONPEIEIAIOTCS 3aMECTUTENEM AUPEKTOpPA WH-
CTUTYTa MO y4eOHoii pabore.

OO6yyaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAI0T 3a4eT B CPOKH, ONpeaes-
emble YHHBepcuTeToM. MHpOopMaIus o TUKBUAANMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JINCTE.

JlomyckaeTcsi ¢ pa3pelieHusl 3aMeCTUTENeM TUPEKTOpa MHCTUTYTA Mo yueOHOU pabote M 10-
CpOYHas cAaya 3a4eTa C 3alUChI0 Pe3yIbTaTOB B IK3aMEHALMOHHBIN JIUCT.

WNuBanuapl U nuna ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auma ¢ orpaHuYeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIINE HApYILIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHNS B COITPOBOXKICHUH aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouenypa npoBeneHus TPOMEKYTOUHOM aTTeCTAllUU ISl OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu O0y4arouuxcs IO
OIIOII 6akanaBpuara, crieruanurera u Mmaructparypsi» ®I'BOY BO I0xHO-Ypansckuii [AY.

28



No Ol1leHOYHBIE CPEJICTBA Kox u HaumMenoBanue
JuddepeHurpoBaHHbIN 3a4eT MHAMKATOpa KOMIIE-
TEHIIUH
1 2 cemecTp Na-1.011K-1

I Mexannka (KHHEMAaTHKA ¥ JMHAMHAKA)
1. Ilpeamer ¢uzuku. OOImIast CTPYKTYpa U 3a1a4u Kypca GU3UKH.
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE U
ero xapaktepuctuku. Cpeassisi ckopocTb. MrHOBEHHas CKO-
POCTb.
3. PaBHOyckopeHHOE ABM>keHHEe. CpenHee yckopeHue. Mrao-
BEHHOE YCKOpEHUE.
4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
IIPEJICTAaBICHUE B MEXAHUKE.
6. JluHamMuKa BpalaTeaIbHOTO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH JMHAMHUKHU BPaLIAaTEIbHOTO ABHXKEHHS, MO-
MEHT CHJIbI, MOMEHT WHEPIIH, MOMEHT UMITYJIbCA)
7. MIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXPaHEHUS UMITYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAsK dHEP-
THSl.
9.Cas13b 3Hepruu u padotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXPAHEHHUS SHEPTUU U €r0 3HAUCHUE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KonebarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus U
MX XapaKTepUCTUKH. MaTeMaTUUYeCKU U IPYKUHHBIN MasTHU-
k. dopmyna 11 mepruoaoB KOJIeOaHUM.
11. IIpeBpaiienue sHEPrUH P KOIeOaTeIbHOM JIBUKECHUU.
BrinyxneHHbie 1 cBOOOIHBIE KOoieOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [Ipomonbabie
U TIOTIepEeYHbIe BOJIHBIL. J[JIMHA BOJIHBI U €€ CBSI3b C MIEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT unaeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOobl. [ToHas KHHETUYECKAs! JHEPTHSI MOJICKYI.
15. YpaBuenue MenneneeBa — Kimaneiipona u ero xapakrepu-
CTHUKH.
16.OKcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3INUYHbIMU-
30IpoLeccam.
18. AnnabaTtnueckoe pacmmpenue raza. Pabora, coBepiiaemas
MIpU U3MEHEHUH 00beMa Tasa.

IVIaekTpocraruka
19. DOnextpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHUsI dJIEK-
TPHUUYECKOTO 3apsiza.
20. DnexTpudeckoe mnose. HarnpsskeHHOCTh 3JeKTPUUECKOTo T10-
1s1. [loTok BeKkTOpa HaPSKEHHOCTH HJ1. TOJIS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMEHEHHE.
22. IIpOBOJHUKY U TUDJEKTPUKU B JIIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMenieHuIo 3apsiia B 3JIEKTPUIECKOM I0JIE.
[ToreHnuan u pa3sHOCTh NOTEHIMAIOB. CBsI3b MEX 1Y HaIlPSIKEH-

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX

3a/1a4 B 00JIacTH ar-

pPOHOMUU
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HOCTBIO 1 Pa3HOCTBHIO IMOTCHIMATIOB.

24. DnextpoeMKocTb. KoHaeHCcaTopbl. DHEPIHs 3JIEKTPUUECKOTO

TOJISl.
V IlocTOSIHHBI 31eKTPUYECKHH TOK

25. Dnekrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh

MOTEHIMaNI0B, Hanpsbkenue, D/C.

26. VIcTOYHUKH ITOCTOSTHHOTO TOKA, X BUIEL.

27. 3akoH Oma Ju1s yyacTKa ey U nojaHou nenu. ConpoTusiie-

HUE TIPOBOIHUKOB.

28. [locnenoBarenbHOE M MapaJUIEIbHOE COCTUHEHUE TPOBOHU-

KOB.

29. PaGoTa 1 MOUTHOCTH TOKa. 3akoH [[xoys - Jlenna.

30. DneKkTpruYecKHil TOK B razax (CaMOCTOSATENbHAsI K HECAMO-
CTOSATENbHAS MPOBOUMOCTHU, TUIIBI PA3PSAIOB).

31. DneKTpuYecKHii TOK B OTYIPOBOIHUKAX (COOCTBEHHAS U
MPUMECHAs MPOBOJUMOCTH TOJTYIIPOBOJHUKOB).

32. DneKTpUYECKUI TOK B pacTBOpax U pacijiaBax 3JIEKTPOIUTOB

(3axonbI Dapajesi, JIEKTPOJIN3 U €r0 TPUMEHEHUE).
VI Maraeruzm
33. MarauTHOE 1oJie, MAarHUTHAsA UHAYKIMS, MAarHUTHBIN OTOK.

34. MaruuTHbl€ CBOMCTBA BeleCTB. /{luamarnerusm, napamarse-

TU3M U eppOMarHeTu3M.
35. JleficTBME MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM. 3aKOH
Awmmnepa. 3akoH buo-CaBappa-Jlannaca.
36./lelicTBUE MarHUTHOTO MOJIS HAa ABWXKYIIMiics 3apan. Cuna
Jlopenna.
37.51Bnenue 3MeKTPOMarHUTHON MHAYKIIMU U CAMOMHAYKIIMH.
38. [lpunHIun aeicTBus Tpanchopmaropa.
VII BosiHOBBIE 1 KBAHTOBBbIE CBOIICTBA CBETa
39. ludpaxnus ceeta. udpaknmonnas pemerka.
40. Untepdepenius ceera. MeTo bl MOMy4eHUsT KOTEPEHTHBIX
BoJIH. MHTEpdepomerp MaiikenscoHa.
41.ITonspuzanus ceeta. 3akoH bprocrepa. 3akoH Maitoca.
42. ®otorpdekr. 3akoHbl PoTtorddexra.
43. NlaBnenue ceera. OnbiThl JIeOenena.
44. OnbpITHBIC 3aKOHBI U3Ty4eHUs a0COFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiiMaHa, 3akoH BuHa).
45. Cnextp uznydenus Bogopoaa. Criekrpanbubie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomMHas 1 sinepHast pusznka
46. CBsI3b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMHA CBOWCTBaMH Ya-
ctull. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHas1 palu0aKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtoMHOE A11po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-

pBI).
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[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPEICTaBICHBI B TAOIHULIE.

Hlkana Kpurepun oueHuBanus

3HaHME MIPOTrPAMMHOI0 MaTepuaa, YCBOGHUE OCHOBHOM UM JIOMOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAaHHOW MPOrpaMMON AUCUUIUIMHBI, Tpa-
BUJIbHOE PpELICHHE 33JauM (IOMyCKAaeTCs HaJIW4YUEe MajO3HAuYUTENIbHbBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
OrneHka «3a4TeHO» WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JloTIOTHUTENBHBIM YCIIOBHEM IOJIYUYEHUSI OLIEHKH «3a4TE€HO» MOTYT CTaTh
XOpoIlIKe MOKa3aTelu B XOJ€ MPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4ecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHSITHUSX.

npo0esibl B 3HAHHUSX OCHOBHOI'O MPOTPaMMHOIO MaTepualia, MNPUHIUIH-

O1LeHKa «HE 3aU4TECHO»
AJIBHBIC OI_HI/I6KI/I HpI/I OTBCTC HaA BOHpOCBI.

HIkana Kpurepun oueHuBanus

- 00yJarouuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- TOKa3blBae€T 3HAHHE OCHOBHBIX MOHATUH JMCHUIUIMHBI, TPAMOTHO
HOJIb3YETCS] TEPMHHOJIOTHEN;

- TIPOSABIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh NHPOPMAIUIO, HaBBI-
KU CBSI3HOTO OITMCAHUS SIBICHHUH U ITPOIIECCOB;

- IEMOHCTPUPYET YMEHHUE M3JIaraTh MaTepuall B ONPEICICHHON Jornye-

Onenka 5 .
CKOM MOCIIEA0BATEIbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHHUE WILIIOCTPUPOBATh TEOPETUUYECKUE TOJOKECHUS
KOHKPETHBIMHU IIPUMEPAMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHN, YMEHUI
Y HaBBIKOB;
- MOTYT OBITh JOMYINEHHI OJHA—/IBE HETOYHOCTHU TPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJOBIIETBOPSICT B OCHOBHOM TPEOOBAHHSIM HA OIEHKY «5», HO TIPH
Ouenka 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporo) - B YCBOCHHH Y4eOHOTO MaTepuaia JOMyIIeHbI IPOOEIbl, HE NCKA3UBIITUE

COOCPKaHUEC OTBETA,
- B U3JIOKCHUHN MaTcpHraia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

- 3HAHWE OCHOBHOTO MPOTPaMMHOI0 MaTepuaia B MHHHUMAaIbHOM 00be-
Me, MOTPEIIHOCTH HENPHUHIMIHAIBLHOTO XapaKTepa B OTBETE Ha JK3a-
MEHE: HETOJHO HIIM HEINOCJIEI0BATEIBHO PACKPHITO COJACpKaHHE MaTe-
puaiia, HO MOKa3aHo 00IIee MTOHUMAaHKUE BOTIPOCOB;

Ouenka 3 - UMEJIUCh 3aTPYAHEHUS WU JOMYIICHBI OMUOKH B ONMPEACICHUN TTOHS-
(YIOBJIIETBOPUTENBHO) | THM, UCIOJIb30BAaHUU TEPMUHOJIOTUHU, OMKUCAHUU SIBICHUU U IMPOIIECCOB,
WCTIPaBJICHHBIC TIOCIIC HABOSIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaToO4Has Cc(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBBIKOB, 00YYaIOUIHIICS HE MOXKET IPUMEHHUTh TCOPUIO B HOBOW CHTYya-
IINH.

- IpoOeTBl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepHalia, MPHHIIUITH-
aJIbHBIC OITMOKH IIPU OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAHWE WU HEMOHMMaHWEe OONbINeH WM Haubolee
Ba)XHOH yacTh y4eOHOTO MaTepHaa;

- JIOMYIIEHBl OMMOKH B OMpEACIICHUU TMOHSITHH, MPU UCIOIb30BAHUU
TEPMUHOJIOTHH, B ONTMCAHUU SIBJICHUH U TIPOIIECCOB, KOTOPBIC HE MCIIPAB-
JICHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOMPOCOB;

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)
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- He c(pOpMHUPOBAHbI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIUE
3HAHUS, YMEHUS U HABBIKU.

Bonpocel k 1 pepeHIupoOBaHHOMY 3a4eTy

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmet ¢puszuku. OOmIas CTpyKTypa U 3a7a4u Kypca (GU3UKH.
2. PaBHOMEpPHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE U €T0 XapakTepucTuku. CpeaHsis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOYyCcKOpeHHOE BHKeHUE. CpenHee yckopeHre. MrHOBEHHOE YCKOpPEHUE.
4. KuneMatuka JIBUKEHHUS 110 OKPYKHOCTH.
5. 3axonsl Herorona. Macca u cuna. Buapl cui B mpupoJie U UX NPEACTABICHUE B MEXAHUKE.
6. luHamMuKa BpalaTebHOTO JABMKEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH Bpalla-
TEJIBHOIO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT MHEPLIUH, MOMEHT UMITYyJIbCa)
7. IMIiybC M €ro CBA3b ¢ CHIJIOW. 3aKOH COXPAHEHHS UMITYJIbCA.
8. Pabota u momHoCTh. [ToTeHIIManbHas 1 KHHETHYECKasi SHEPTHsl.
9.Cs13b sHEprum u padboThl. [Ipeobpa3oBanue sHEPTrUn. 3aKOH COXpaHEHUS YHEPTUHU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue Koj1e0aHUsS M BOJIHBI
10. KonebaTenbHble nBHXEeHUA. ["'apMOHMUECKUE KOJIeOaHHsI U MX XapaKTePUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MasTHUKA. DopMyIia Jj1s IEPUOIOB KOJICOaHMiA.
11. TIpeBparienue 3Hepruy nNpH KojaedaTeIbHOM JIBHKEHUN. BRIHYKI€HHbBIE U CBOOOIHBIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroii cpene. [IpoaoiabpHble U onepedyHbie BONHbL. JmnHa
BOJIHBI U €€ CBA3b C IEPUOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. Temnepatypa, €€ XapaKTEpUCTHKH.
14 Crenenu cBoOob1. [TomHas KMHETHYECKAs! YIHEPTUS MOJICKYII.
15. YpaBHenne MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHUKHU U €70 IPUMEHEHUE K Pa3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmupenue ra3a. Pabora, coBepiraemas mpu M3MEHEHUH 00beMa rasa.

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

V IlocTosiHHBII 3JIEKTPUYECKHI TOK

25. Dnektpuueckuii Tok. Cuna Toka. [moTHOCTH TOKa. Pa3HOCTh MOTEHLIMATIOB, HANIPSIKEHUE,
S/C.
26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa Jj1s1 ydacTKa [enu U nojaHou nenu. ConpoTUBIECHUE MPOBOHUKOB.
28. IlocnenoBaTenbHOE U ApaJIIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PaGoTa u MOITHOCTH TOKa. 3akoH oy - Jlenma.
30. DneKkTpuYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSTEIbHAS TPOBOIUMOCTH, THUIIBI

pa3psaoB).
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31. DnexTpudecKuil TOK B OTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHASL TPOBOIUMOCTH TI0JTY-
MIPOBOJTHUKOB).
32. DNeKTpUYECKU TOK B paCTBOPaxX M pacruiaBax 3JEKTPOIUTOB (3aKOHBI Dapanest, 3JEKTPOIIn3
Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHoO€ 1oJie, MarHUTHasi MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlammaca.
36./leiicTBMEe MarHUTHOTO TIOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.5IBnenue 37eKTpPOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. IlpunaIun aecTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. udpakuus ceera. JudpakunonHas pemerka.
40. Narepdepennus cBera. MeTo bl MOTy4YeHUs KOT€pEHTHBIX BOJIH. HTepdepomerp Maiikens-
COHa.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3TTy4eHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp uznydenus Bogopoaa. Cnexkrpanbubie muHun (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMHU CBOMcTBamMH yacTull. @opmyna ae-bpoitis.
47. EcTecTBeHHas paJiOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtoMHOE A1po, ero cTpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paIuOaKTHBHOCTh. SIIEpHBIC peakiiuu (IpUMEPHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.

4.2.3 KypcoBoii TpoeKT/KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA




35



