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PabGouas mporpamMmMa NTHCHUIUTMHBI «DPU3HKa» COCTABI€HA B COOTBETCTBHH ¢ TpeOoBaHusaMH Dene-
pPaJIBFHOTO TOCYIapCTBEHHOr0 00pa3oBaTEIRHOIO cTagAapTa Beicmiero obpasosanusg (OI'OC BO), yr-
BepxaeHHOoro Ilpmkasom MuHucTepcTBa OOpa3zoBaHHsS M Hayku Poccuiickoil ®enmepauuu  OT
26.07.2017r.Ne 699. PabGouas nmporpamMma InpenHa3HadeHa Ui IOATOTOBKU OakajiaBpa IIO HalpaBie-
a0 35.03.04 Arponomusi, IpodHiIbs — ArpooH3HEC.

Hacrosmmas pabogass mporpaMma NUCIHUILIMHEI COCTaBJIeHa B paMKaX OCHOBHOM mpodeccumo-
HanbHOM oOpazoBarenbHOM nporpammsel (OITOIT) u yuuThIBaeT OCOOCHHOCTH OOYYEeHUs MPU HHKITFO-
3UBHOM OOpa30BaHUU JIUI] C OTPAaHHYCHHBIME BO3MOXKHOCTIMHE 340poBbsa (OB3) 1 HHBaIHIOB.

CocTaBuTeNb — CTApIIUY IperogaBaTeiIb C.C. benoycosa

Pa6Gouas nmporpamma IUCHUIUINHEI OOCY>X/I€Ha Ha 3aceTaHuu KadeIphl arpOTEXHOIOTHH,
CEeJIEKIINHN ¥ CEMEHOBOJCTBA

« 06 » anpenz 2020 r. (mpoTtoxoi Ne 7).

3aB. kadeapoi arpoOTEXHOJIIOTHH, CEIIEKIINN 1
CEMEHOBOJICTBA KaHAUIAT TEXHUYECKHUX HAyK, JOLIEHT
O. C. barpaesa

PaGouas mporpamMma AUCHUILIMHBI OJOOpeHa ydeOHO-MEeTOAMYecKOW Komuccueidt HMHCTHTyTa
arposKOJIOTHH

«13» ampens 2020 r. (mpotokon Ne 4).

IIpencenarens yaeOHO-METOIUICCKOM 11/ A
KOMHUCCHH, KaHIUJIAT CEIbBCKOX03IMCTBEHHBIX /}// 2ids E. C. Isanosa
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Y4ebOHO-MeToIn4ecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00yJaroITNXCs
0 TUCIUIUINHE

@DOH/T OLIEHOYHBIX CPEJICTB TSl MPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu 00Y-
YAIOIMIMXCS 0 JUCIUILINHE

OcHOBHasl ¥ JIOTIOJIHUTEIbHAS Y4eOHAas JIUTeparypa, HeoOXoauMas JJisi OCBOCHUS
JUCIUIUTAHBI

Pecypcbl nH(pOpMamoHHO-TeNEKOMMYHHKAIIMOHHOM ceTu «HTepHEeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTNHBI

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YeMbIe TIPH OCYIIECTBIEHUN 00pa30Ba-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecrie-
YeHHsI U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast JIsl OCYIIECTBICHHS 00pa3oBa-
TEJIBHOTO MpoLecca M0 AUCIUIIINHE

[Tpunoxenue Nel. @oHJ OLIEHOYHBIX CPEICTB.
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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-
TEXHOJIOTMYECKOW U OPraHU3al[MOHHO-YIPABIECHYECKOM.

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.

3agauyu AUCHMILINHBI;

— 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 HABhI-
KM TIPOBEJICHUS (PU3NUECKOTO IKCTICPUMEHTA;

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

— 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 MAaTCMAaTUUCCKHUX U CCTCCTBCHHOHAYYHBIX AJUCHUIIINH C IPUMCHCHUCM I/IH(bOp—
MalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

Kox u naumenoBanue Dopmupyemsie 3VH
WHIUKATOpa T0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
N/I-1omnx-1 Ucnons- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HMUE- | KEH BIIAJICTh: HaBBIKAMH
HBI €CTCCTBEHHOHA- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MPUMEHEHUSI  COOTBET-
YUHBIX AUCIUIUINH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
JUISI peIIEHUsT CTaH- | OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHSTHS ISl | MATEMATHYECKOTO  arl-
JApTHBIX 3aJa4 B JEUCTBHUS OOBEKTOB TPO- | pelieHus Tpodeccuo- | mapara, METOI0B aHAJH-
obyacTu arpoHOMUN | (pecCHOHATbHON Jesi- | HaJTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
C IpUMEHEHUEeM MH- | TenbHOCTH U KoTopele | (51.0.31 -V.1) TEOPETUYECKOr0 U 3KC-
dbopMaroHHO- WCTIONB3YIOTCA IJIsL  pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITUOHHBIX | IICHUS] TPOPECCHOHATh- CJIEIOBaHUS TIPU pelle-
TEXHOJOTHUI HbIX 3agad - (b1.0.31 - HUM  TpodhecCHOoHab-
3.1) HeIX 3amad - (b1.0.31-
H.1)

Jucnunianna «Du3nKa» OTHOCUTCS K 00sS3aTEIbHOM YaCcTH OCHOBHOM

2. MecTto aucuumjinnbl B crpykrype OITIOIT

pa30BaTENbHON MPOrPaMMBI aKaIEMHUUECKOT0 OaKaiaBpHara.

npodeccuoHaIbHOR 00-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0beM aucIUIUIMHBI cocTaBiseT 4 3adeTHbIX eauHuIel (3ET), 144 akapemudeckux daca (na-
Jiee yacoB). JlucumruinHa uzydaercs Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAAM YUeOHOM padoThl

Bun yueGHOM paboThI KonunuectBo uacos
KonraktHasi paborta (Bcero) 16
B Tom uncie:
Jlexmuu (JI) 8
ITpaktnueckue 3ansatus (113)
Jlabopartopusie 3ansTus (JI3) 8
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 124
KoutpoJsb 4
Hroro 144

3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM

Bcero | B TOM 4HCIIE
¥a)
N KOHTaKTHas paboTa 5
0o
TCNII)I HaI/IMCHOBaHI/IC pasaciia U TEMbI gac CP &
' bl 13 3 5
~
Pa3nen 1.Mexanuka
1.1 Bgenenue 6 2 4 X
Kunematuka MaTepualbHONR TOY-
1.2 p 10 2 8 X
KA
MHAMUKA MaTEpUAIBLHON TOUYKH
13 | A P 10 2 8 X
1 TBEPAOTO Tema
Mexannueckue KoeOanus u
1.4 10 2 8 X
BOJIHBI
Paznen 2. MonekynsapHas ¢pu3uka u TEpMOJUHAMHUKA
721 MonekyapHO-KHHETUYECKast 3 3 X
’ TEOpHs UACATBHOTO raza
2.2 M3onporieccel B razax 8 8 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 10 2 8 X
Paznen 3. DnexkrpoguHamMuka
3.1 DJIEKTPOCTaTHUKA 10 2 8 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 8 8 X
3.3 MarauTHoOe noie U TOK 8 8 X
3.4 | DnexTpoMarHuTHas UHAYKLHS 8 8 X
DneKTpOMarHuTHEIE KOJIeOaHUs U
3.5 P 8 8 X
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomerprueckas ONTHUKA 8 8 X
4.2 BomnHoBas onTuka 10 2 8 X
4.3 KBanToBas ontuka 8 8 X




Paznen 5. AromHas gusuka

5.1 | AToMHas u saepHas pu3nKa 10 2 8 X
KonTposb 4 X X X X 4
OO0mmas TpyI0eMKOCTh 144 8 8 124 4

4. CTpyKTypa U coiepKaHHue I1CHUILTHHbI
4.1. ConepxaHue IMCUMILTAHBI

Pa3nes 1. Mexanuka

Kunemaruka. Kunematuka nBH>XKeHUs MaTEpUaIbHOM TOYKHM B TpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Paguyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansiss ckopocTb. MrHoBeHHasi CKOpocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynps BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NPOoeKUUsAMU. [1yTh Kak onpeneneHHblii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMeEpHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEILHOE U KacaTeabHoe ycKopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KacaTEJIbHOTO YCKOPEHUH.

Kunematuka IBUKEHUSI MAaTEPUAIBHON TOYKHU MO OKPYXHOCTH. YT0JI 1oBopoTa. CpeaHss yrio-
Basi CKOPOCTb. MIHOBEHHasl yIJIOBas CKOPOCTb. YTIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKPY>KHOCTH. 3aBUCHUMOCTbH yIJIa OT BPEMEHHU MPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBSI3b C YIJIOBOM CKOPOCTBI0. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPY>KHOCTH.
3aBUCHUMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka maTtepuaibHoOil TOYKH. 3akoHbl HbroTona. Bropoit 3akon Herorona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT uMnyibca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHM.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHUs MOMEHTA UMITYJIbCa MaTEPUAIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBonMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npUpaIieHus KWHETHYECKOU SHEPTHH ¢ pab0TOMN CUiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrUsi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOM YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJibca TBEPAOro Tena. MoMmeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpallaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO Tela.

Koaebanus. [lepnonnueckue konebanus. Yacrora. [lepuoa. 'apmonuveckue xosnebanus. Am-
wmtynaa u ¢gasa. uddepenunansuoe ypaBHeHHE rapMOHMUYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl 1 HAYaJIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1edopMHUPOBAHHON MPYKHHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MassTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U1 MaTeMaTUUECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CnennanbHasi Teopusi OTHOCHTeIbHOCTH. IIpuHuMn oTtHOcurensHOCTH. IIpuHIMI TOCTOSH-
CTBa CKopocTH cBeTa. [IpocTpancTBo-BpemMsi MUHKOBCKOTO. MupoBasi JTMHUS 4acTUllbl. CBETOBOM KO-
uyc. IIpeoOpaszoBanus Jlopenma. BeiBon npeodpazoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh, BpeMEHHU. Bpems xu3HU pacnanaronieics sjeMeHTapHoM wacTtuibl. [lapamokc
onmusnenoB. [IpeobpazoBaHust CKOPOCTEH.




Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamust Mosekyin. OyHKIus
pacrpenieleHrsl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJIsi CPETHETO YHCIA yIapOB MOJIEKY O CTeHKY. CBsI3b NaBICHUS CO CPEIHUM
3HAQYEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJibl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenue Makcsemia — bonbiiMaHa.

TepmoauHaMuKa uaeaJbHOro raza. Momaps BemectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHUE COCTOSTHUSA UI€aIbHOTO ra3a. 3akoH [lanprona. CpeaHsist sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uaecalbHOTO raza. Mzoxopuyeckuit mporecc. TermmoeMKOCTh UICAIbHOTO ra3a MpU MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekynbl. PaBHopacnpenenenue sHepruu [1O0 crenensm
cB0o0ObI. M300apuueckuii mporecc. TemioeMKoCTh UACTBHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUH.
N3oTtepmuueckuii nmpouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO Traza. DHTPONHUS He-
aIBHOIO ra3a U BTOPOE HA4aJ0 TEPMOANHAMUKH.

SBienus mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMUMHA CBOOOAHOrO mMpodera MosieKysbl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3uM. Bsi3kocTh ra3oB. 3akoH Heiorona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 17151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH ypbe. KoadduiimeHT TernaonpoBoHOCTH.

PeanbHble ra3pl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpu4ecTBO 1 MATHETHU3M

ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTHULIBI, UMEIOIINE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsia HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anuMoielicTBre IByX TOUEUHBIX 3apsiaoB. Cuiia B3aumopenctaus. [1o-
TEHLMAIbHAsl DHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsAoB. JlefcTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBINA 3apsia. 3akoH KynoHa v MpWHIMI Cyneprno3uiui. HanpsykeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa um nmpuHIUI Cynepno3ulMy Uil HanpsbkeHHOCTH. TloTeHnman anektpuye-
cKoro noiis. 3akoH KynoHa ¥ IpHHIOUI cynepno3suuuu i noreHnuana. CoOOTHOIICHHE, CBA3BIBAO-
111e€ HaIlPsHDKEHHOCTD MOl U MOTeHIHal. ['paqueHT noteHuuana.

PaGoTa npu nepemenieHnn 3apsaa B MOCTOSIHHOM 3JeKTpudeckoM noje. Lupkymsauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojis. CHUIIOBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE I1O-
BEPXHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MoJs. II0TOK BEKTOpa HampsHKEHHOCTH
MOJIsl TOUEHHOTo 3apsia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnexTpudeckoe moie Oec-
KOHEUHOW PaBHOMEPHO 3apsKEHHOM MIJIOCKOCTH. DJIEKTpUYECKHE MOJIs 3apsuKeHHbIX 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 MMOTEHIUANIA. DJIEKTPUIECKUNA MOMEHT JH-
TOJIA.

DJIeKTpHYecKoe MmoJje B Ju3jeKTpuKax. [loasapHble 1 HENMOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIBL. JIMII0JIb BO BHELIHEM JJIEKTPHUYECKOM I10JIE.

[onspuzauusa nudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTs. IloBepx-
HOCTHAs IJIOTHOCTH CBSI3aHHBIX 3aPsIOB U €€ CBA3b C BEKTOPOM IOJIIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTudeckass MHAyKuusa. MHaynupoBaHHBIE 3apsnabl. Pacnpenenenue 3apsaaoB B M30JMPOBAHHOM
npoBoAHMKe. [loBepxHOCTHAs IUIOTHOCTH 3apsiaa. IlocTosiHHOE 3JeKTpUYecKoe IMoJie B U30JIMPOBaH-
HOM IIPOBOJHMKE. ['paHUYHBIC yCIOBHS Ha MIOBEPXHOCTH IIPOBOAHMKA. DJIEKTPHUYECKAs EMKOCTb 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsHKEHHOTO ITPOBOJAHMKA.

Konpencaropsl. Hanpsioxkenue. EMxocts konzeHcaTopa. [lnmockuii konneHcarop. Beion gpopmy-
JBI JUIsI eMKOCTH IUIOCKOTO KOHAEHCATOPA, 3all0JIHEHHOIO OJHOPOJHBIM TUAJIEKTPUKOM. DHEpPrus 3a-

7



PSOKEHHOTO KOHJACHcaTopa. BhIBOJ (GopMynbl Uisi SHEPTUU 3apsDKEHHOTO KOHJEHCATOopa. DHEprus
3JEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKkuii TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BeiBog (opmysibl, cBSI3bIBaIOIIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJNEH TOKa.
3aKoH coXpaHeHUs 3apsaa. BeIBoJ ypaBHEHUs HeNpepbIBHOCTU. 3aKoH OMa sl ydacTKa 1enu B Aud-
(dbepeHuanbHON 1 MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPo-
BOAHHUKOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsHKEHHOM IIVUIMHIpPE, BPALIAIOIIEMCS] BOKPYT COO-
CTBEHHOH OCH.

Croponnue cuibl. PaboTra CTOPOHHUX CHII TIPU MEPEHOCE HOCUTEINS TOKA. DJIEKTPOJBIKYINAS
cuia. HanpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOTHOPOJIHOTO YyYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon Jxoymns — Jlen-
na B nuddepeHmanbHoOl U MHTErpayibHON Qopmax. MOUTHOCTh TOKAa W yZAelibHas MOIIHOCTh TOKa.
BriBox 3akoHn [[xxoyns — Jlenna.

Llenp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKa B LIENU U 3a-
pslia Ha KOHJeHcaTope. 3a/iaya O TOKE YTEUKH KOHJIEHCATOpA.

IlocTosiHHOe MarHUTHOE MoJie B Bakyyme. 3akoH buo-Caapa-Jlamiaca v npuHIUIN CyNepIio-
3UIMU. MarHuTHOE 10Jie KPYroBOro Toka. MarHuTHas MHAYKIUS B LEHTpE BUTKA. Pacuer mHAyKIuu
MarHuTHOTO IOJIs1 KpYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMA MarHUTHOIO MOJIsl HA OCH COJIEHO-
WJ1a KOHEYHOU JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M IUPKYJSIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOTO MarHUTHOTO TOJII B UHTETpaJIbHOM (hopMe. MarHuTHOE ToJie OECKOHEYHO JJTUHHOTO COJICHOUIA.
MaruuTHOE 1moJie mpsAMOro Toka. BzauMmoserctBue TokoB. MarHuTHOE MoJie 3apsHKEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLBI cruiibl Toka B cucreme CH. Borumc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBs3b cO ckopocThio cBeTa. BeiBoa muddepen-
LIUATBHBIX YPABHEHUN TEOPUH MOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MarHMTHOTO MOJIA HA 3apsiibl MU TOKU. MarHutHoe noje. MarouTHas UHAYKIHS.
CuioBble muHUK MarHuTHOro nosist. Cuna Jlopenua. JIBuxenue 3apsiKeHHOM 4acTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHUTHOM IToJie. BBIBOJ| ypaBHEHUI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIOJIb CH-
JIOBOM JIMHUM. J[BH>KEHHE MO OKPYKHOCTU. 3aBUCUMOCTb PaJNyca OKPY>KHOCTH OT CKOPOCTH JBHUXKE-
HHS 4acTHUIIbl. J[BrKeHHe Mo BUHTOBOM JuHuM. [llar u paaguyc BUHTOBOM JUHHM. J|BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MAarHUTHOM MoJisix. Dddekt Xomna. OnpenenacHue OTHOLMICHUS 3a-
psiia BJIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa.

JleiicTBrE MarHUTHOTO MOJIs HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 10Jie. MarHUTHBI MOMEHT.

JJIeKTPOMAarHUTHAasi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapajnes u npaBwio JIeHa. DIeKTpoABHXKYIas cujla MHAYKIUU. 3akoH dapanest u coot-
BETCTBYIOIIIEE €My ypaBHeHHME MakcBemia. DJIeKTPOJBIKYIIasl CUjla B MPOBOJHUKE, JBHXKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUSA. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. MTHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BPEMEHH. DHEPrus MAarHUTHOIO MO B Karynike. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
JTYKTUBHOCTbH COJICHOWJA. DHEPrusi MAarHUTHOTO TOJIs B 3alIOJIHEHHOM BeIeCTBOM cosieHouie. [1not-
HOCTb HEPTrUM MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe KojedaHus. ['apmonnueckue konedanus. KonmeOaTenbHbI KOHTYp, CO-
CTOSAILIUI U3 KOHAEHCATOpa U KaTyIIKU MHIYKTUBHOCTU. BbIBOJ ypaBHeHUs KojeOaHUN HaNpsHKEHUs
Ha 00KJIaJIKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HAMIPSOKCHHS U 3apsiaa
Ha oOkJagkax KoHaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXpPaHEHUS SHEPTHUH.

DJIeKTPOMarHuTHOe moJie. YpaBHeHUs MakcBeiia B HMHTErpaibHOW M nuddepeHmanbHoMl
dopmax. [InoTHOCTH TOKa cMmemieHus. Bektop YMoBa — Iloiitunra.

Pasznea 4. Ontuka
BosgHoBast onTHKa



HNuTepdepenuus. CnoxxeHre BOJIH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IByX TapMOHHUYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdepeHnus cBeTa OT ABYX TOUYEYHBIX HCTOYHHUKOB.
Wutepdepenmonnas kapTtuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha »KpaHe. MHTepdepeHuus
IBYX TUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MIHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens v NpuUHUMN cyneprno3uiuy. ['padpudeckuit MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyrjioM OTBepcTUH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judpakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAas U JUHEHHAsT MOJISpU3ALMS SJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBanHasg 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpejaoMieHuH. Yroua bprocrepa.
[Tonstpu3anus cBeTta pHW JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

KBanToBas ontuka

TeniioBoe u3iaydyeHue. B3aumonelcTBUE H3IYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM M3IydeHHEM. [II0THOCTh 3HEeprun n3inydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHbl. UMmyssc u 3HEprus ¢porona. dorodddext. BoaprammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTreHOBCKOE M3NydeHue. D-
dext Komnrona. /laBnenue cBera. OnbiThl JleOeneBa. JlaBnenue mydka cBera.

Paznen S. AtomHas puzuka

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

OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanusMm. Bosnbl e bpoitns.
®opmymnsl 1e bpoiins. Iudpakmnus 31eKTpPOHOB M HEHTPOHOB B KpucTayuiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuikl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist craimoOHApHBIX COCTOSIHUM. CIIEKTp YHEPT M.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIEKTp SHEPruid AIeKTpOHA. DHEp-
rerTuueckue ypoBHU. [loTeHIMANBI BO30YXACHUS U HOHU3AlMU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGHUrypauuu. llepuoauueckas cucTemMa >JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U ciou. [Ipunanun [aymu. Onsit [lTepna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aTOMHOro sigpa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOU3BOJIbHBIN pac-
1aJ] 4YacTULBL. Y CIOBUE CaMOIPOU3BOJIBHOIO pacnaaa. JHEprus cBA3M. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon popmysibl, onuchiBaroliel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja. SaepHble peakiuu.



4.2. ConepxaHue JeKI Ui

Ne KpaTkoe cosiep:kaHue TeKIuit Koz-50

n/n P P 4acoB

1. BBenenune. Kunemarnka MaTepuaibHON TOYKH M BPAIIATEJIbHOT0 ABHKEHHS. 2
[Ipenmer u 3amaun kypca puzuku. Ou3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX 3HA-

HUN. CBs3b QUBHKU C CEIHCKOXO3SHCTBEHHBIM MPOM3BOJACTBOM. Poib  (pusuku B
oxpaHe okpyxarorieit cpeabl. CTpyKTypa Kypca GU3UKH.

MexaHn4eckoe IBUKEHUE M €ro OTHOCUTENbHOCTh. [lepememienue u myth. CKo-
poCTh, yCKOpeHHEe. PaBHOMEpHOE NPSIMOJIMHENWHOE IBUXEHHE. PaBHOYCKOpEHHOE
NpSIMOJIMHEHOE ABM)KEHHE. YTIIOBOE IEpeMellleHue, YIriioBas CKOPOCTh, YIJIOBOE
ycKkopeHue. PaBHOMepHOE TpSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEJIBHOE JIBMKCHUE

2. | OcHoBbl TepmoamHaMukH. IlepBoe Hauano tepmoanHamuku. Ilpumenenne Ilep- 2
BOTO 3aKOHa TEPMOAMHAMMKHU K pa3iHuHbIMH30MpoleccaM. AnnabaTHBINA Mpolecc.

Huxn Kapno. KI1JI TerioBoit mamnHsbl.

3. | DJeKkTpocTaTuKa. 3aKOH B3aMMOJCHCTBHS 3apsA0B. DJIEKTPUUECKOE IOJE U €ro 2
XapaKTepucTUKU. PaboTa mo nepeMenieHnio 3apsijia B 2JIEKTPUIECKOM TIOJIE.

4. | AtomHas u siaepHasi puszuka. Ctpoenue atoma. OnbiT Pesepdopna. KBantoBbie 2
noctynatel bopa. Moaens aroma Bogopona no bopy. Ctpoenune atomMHOro sijpa.
PannoakTUBHOCT. 3aKOH paguoaKkTUBHOIO pacnana. EcTrecTBeHHass U MCKYCCTBEH-

Hasl paJIMOAKTUBHOCTD. S /IepHBIC pEaKIIH.
HTtoro 8
4.3. ConepxaHue J1a00paTOPHbIX 3aHATHIA
Ne . Kon-Bo
HaumenoBanue 1a00paTOpHBIX 3aHATUN
n/n 4acoB
1 BBoansiit uncrpykraxx no Th. Onpenenenue norpemHocTel n3mepennii. Onpeze- )
" | IeHue TIOTHOCTH TeJl MPAaBUIIBHOM reoMeTpruuecKoi popMel

2. | VI3ydeHne rapMOHMYECKUX KOJICOAHUH C TTOMOIIBIO MPYKMHHOTO MasiTHUKA 2

3. | M3ydeHune 3aKOHa COXpAaHEHHUsI U IPEBPALCHHSI SQHEPTUU 2

4 W3ydenue sBneHus 1uppakiuy U U3MEpPEHHE JUIMHBI CBETOBOI BOJIHBI C TOMOIIBIO )

" | tuppakuMOHHON peméTKI
Hroro 8
4.4. Copepxanue NpaKTHYECKHUX 3AaHATHH
He npenycMoTpeHo y4eOHbBIM MJIaHOM.
4.5. Buabl u coJep:KaHue caMOCTOSITEILHON padoThl 00y4yalouuXxcst
4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS
Buapl camocTosTensHONH pabOThI 00yUYarOMUXCs KonnuecTtBO yacoB

[ToaroroBka K MPpakKTUYECKUM 3AHATUAM 40
[ToaroroBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop- 40

HBIX paboT

CaMOCTOSITETbHOE U3YUYE€HUE OTACIBHBIX TEM U BOIIPOCOB 44
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Hroro | 124

4.5.2. ConepxaHue caMOCTOSITEIIbHONW pabOThI 00yUYatOIIHUXCS

No Koun-Bo
HanmenoBanue TeM 1 BOpocoB

n/n 4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. Konunenrpanus mo-

nekyn. OyHKIUS pacupeeseHus: MOJIEKYJl MPOCTPAaHCTBE U 1O ckopocTsiMm. Cpen-
HUe ckopocTH. JlaBnenue raza. [IpuOnmkeHHOE BBIpAKECHHE ISl CPETHETO YHCIa
yAapoB MOJIEKYN O cTeHKYy. CBs3b JaBJICHHUS CO CPEJHUM 3HAYCHHEM KBajJpaTa
CKOpOCTHU MoJIeKyJbl. OCHOBHOE ypaBHEHUE KMHETHYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

25

2. TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Yucno ABoragpo. Mossp-
Hasi Macca. YpaBHEHUE COCTOSIHUS HACaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUs. MOJIEKYJbl. BHYTpEHHSS DJHEprus MACaIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTh WIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
ne”ei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
1wl M300apuueckuii mporiece. TermmoeMKOCTh UIeaTbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. M3otepmuueckuit mpouecc. AnuabaTudeckuil mporecc. DHTPONHUsS nie-
QJIBHOT'O Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

25

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyibl, CBA3BIBAIOIIEH MIIOTHOCTH
TOKa U CPEJIHIOK0 CKOPOCTh HOCUTEJIEH TOKAa. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LIMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE CHiibl. PaboTa CTOPOHHHMX CHJI 25
MpU TEPEHOCE HOCUTENS TOKAa. OJEKTPOABIMXKYyIIas cuia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 oJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKA.

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apPsi/ibl U TOKU. MaruutHoe nosje. MarautHas
uHaykuusg. CusaoBble TMHUM MarHuTHOrO mojsi. Cuna Jlopenua. [IBuxenue 3apsi-
KEHHOM YacTHLBl B OJHOPOJHOM H IIOCTOSSHHOM MArHUTHOM ToJie. J[Br>keHue
BJIOJIb CHJIOBOWM JIMHUU. J[[BM)KEHHME MO OKpPYXKHOCTH. 3aBHCHUMOCTb pajJuyca
OKPYKHOCTH OT CKOPOCTH JIBM>KEHMS YacTHULbL. J[BM>KEHHE 1O BUHTOBOMW JIMHUM.
[Ifar wpaguyc BUHTOBOW JIMHHUU. [IBM)KEHHME  3apsDKCHHOM — YaCTHUIIBL
B 2JIEKTPUYECKOM WM MAarHUTHOM MNOoJsX. OmnpenerneHne OTHOLIEHUsS 3apsaa dIIeK-
TpOHA K €ro Macce METOA0M MarHerpoHa. /[eficTBre MarHUTHOTO MO

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

25

5. OcHOBBI KBAHTOBOI MeXaHUKU. KOopyCKyIapHO-BOJHOBOU Ayanu3M. BomHsl e
Bpotiins. @opmynsr ge bpoins. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTAI-
nax. BoaHoBas ¢pyHkiusa u ee cmbici. YpasHenue llpenunrepa. Bonna ne bpoii-
75 Kak pemieHue ypaBHenue lllpeaunrepa st cBoOonHOW vacTuubl. Heompene-
JICHHOCTH KOOPAMHATHI U uMnyJjibca. COOTHONIEHWE HEOMPEACICHHOCTEH. YpaB-
Henue llIpenunrepa nis cranMoHapHbIX cocTOsiHUM. CIEKTp SHEPruil.

24

HUTroro 124

S. YueOHO-MeTOAuYeCKOe o0ecnedeHrne cCaMOCTOATEIbHOI padoThl 00y4ar0IMXCs

YyebHO-MeToanueckue pazpadoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:
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1. IunaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : METO. yKa3aHUs AJi BbI-
TTOJTHEHUS TIPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. ¢. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbkHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxuno-Ypanbckuii ['AY, MUHCTUTYT arposKoiI0oruu .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : wi., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTrka [DNIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHUS PAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UactutyT ar-
poskosnorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKHI TOK [DIEKTPOHHBIN pecypc] : METO/. yKa3aHUsl JIsl BHITTOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxH0-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

5. ®usuka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs 110 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHUE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYAEHTAM 3a09HOTO OT/ICJICHUS arpoHOMHUYecKoi cniermanbHocTH / cocT. C. C. be-
noycosa ; KOxHo-Ypanbckuit 'AY, Uacturyt arposkonorun .— YensOuuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3s.) .— 1 MB .— JlocTyn u3 50-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu MuTepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

6.D0oHI OLIEHOYHBIX CPEACTB AJIsl MPOBeIeHUS
MPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusm OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEXYTOUHOM aTTecTaluu o0y4arommxcs no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHUTEJIbHAs YUeOHas1 InTepaTypa, Heo0XxoauMmast
AJI51 OCBOCHMS AU CHHMILTUHBI

OcHOBHas 1 JOTIOJHUTENbHAS yaeOHas TuTepaTypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHol cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHasi JInTepaTypa
1. I'paboBckmii, P.U. Kypc ¢usuku [DnekTpoHHbI pecypc] : yueb. mocobue — DIEKTPOH. AaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pesxxum goctyna: https://e.lanbook.com/book/3178
2. I'paboBckuii, P.M. CoopHuk 3amau mo ¢usuke [DNEKTpOHHBINH pecypc] : yued. mocodue — Iiek-
TpoH. paH. — Cankr-IlerepOypr : Jlamp, 2012. — 128 c¢. — Pexum nocryma:
https://e.lanbook.com/book/3899
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JonoHuTE/ILHAS IUTEPATypa
1. Kanamaukos, H.I1. ®usuka. UHTEpHET-TECTUPOBaHKME 0A30BbIX 3HAHHWN [DJIEKTPOHHBIA pecypc] :
yueb. nocobue / H.I1. Kanamnukos, H.M. KoxxeBHukoB. — OnekrpoH. gan. — Cankr-IlerepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum noctyma: 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 xe [DnexkTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. BysynoBa, M. 10. ®u3uka : yauedbnoe nocodue / M. FO. byzynosa, B. B. boaner. — Upkyrck : Up-
kyrckuii 'AY, 2019. — 96 c. — Texkcr : snexTpoHHbIH // JIaHb : 3eKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361
4. Jlro6as, C.1. ®usuka : kypc nekuuii / C.1. JIrobas ; CTaBponoabCKuii ToCy1apCcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponons : CTaBpOINOJIbCKUA TOCYIapCTBEHHBIN arpapHbIii yHUBepcuTeT, 2015, —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: TO  TOJIHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=438720

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

1. EquHOe 0KHO JocTyma K y4eOHO-MeTOAMYeCKUM pa3pabdotkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/

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

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

9. MeToaundyecKue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku uMmerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. InnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : MEeTO/. yKa3aHUs AJi Bbl-
TTOJTHECHHS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHeT.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxno-Ypanbckuii ['AY, UHCTUTYT arposKoiIoruu .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH
MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DneKkTpocTaTrka [DNeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl JIsl BHITTOJIHEHHS PAKTUYECKUX U ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT ar-
poakosnorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— JlocTtyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TIocTOSIHHBIN 3JIEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO/. yKa3aHUsl IJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctyn u3 cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf
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5. ®usuka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs 110 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHUE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYAECHTAM 3a09HOTO OT/IEJICHUS arpoHOMIYecKoi cniermanbHocTH / cocT. C. C. be-
noycosa ; FOxHo-Ypanbckuit 'AY, Uactutyt arposkonoruu .— Yensouuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3s.) .— 1 MB .— JlocTyn u3 50-
kanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu Mutepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble TP OCYILIECTBJICHUH 00Pa30BaTEILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevYeHb POrpaMMHOro odecrnedyeHusi . HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIHH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpammHuoe obecrieueHue:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, Jlunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBIN JTOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBIN TOTOBOP
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunen3uonnsiii goroop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security pns  OusHeca, JIMIIEH3MOHHBIA  JTOTOBOD
Ne 20363/166/44 ot 21.05.19;

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

11. MaTepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYIIeCTBJICHHs 00pa3oBaTellb-
HOTI'0 Npouecca No AUCHUILINHE

Y4yeOHble ayaAuTOpPHHU AJIsl NPOBEACHHUS 3aHATHH, NMPeIyCMOTPEHHBIX NPOrpamMMoii, OCHa-
LIeHHbIE 000PY10BAHHEM M TeXHMYECKHUMH CPeACTBAMHU 00y4eHHs

1. YueOHast ayauTopus Aisi NPOBEACHUS 3aHATHI JICKIIMOHHOTO TUIA, OCHAIICHHAS MYJIbTHMe-
JTUHHBIM 000pyA0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YyeOHast ayauTopusi JUis MPOBEJCHUS 3aHATUI 1abopaTtopHoro tuma: JlabopaTopus Gu3uku —
107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBINOJIHEHUS] KyPCOBBIX Pa0bOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTALNH, TEKYLIETr0 KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu — 105.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCH

1. ITomernenust a1t caMOCTOSTeNIbHON paboThl oOydaromuxcst — ayautopus Ne 111a, 108, ocHa-
IIEHHBIC KOMIIBIOTEPHON TEXHUKOM C MOJKIIIOUeHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPaATOPHOT0 000PYI10BAHUS

BbapomeTtp BP -52

Kommiekt 6710K0B IMHAMOMETPOB
Moaenb KpUCTaUIMYECKON PEelIeTKH
Mopaens aneKkTpoaBUraresns
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DneKTpocKon 1abopaTOpHBII

HaGop rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[lITaTuB U30IUPYIOMINI

Becsl yueOHbIE ¢ TUpIMU

BoasT™eTp mabopatopHsIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucronet OamucTUYeCKUt
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJMK NONBEMHBIHI

Crpenku MarHUTHbIE

JlabopartopHsiit Habop «M30mporecch»
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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. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUCCKNX, CCTCCTBCHHOHAYYHbIX U OGH.IGHpO(beCCI/IOHaHBHBIX JUCHUIIIINH C
MpUMEHEHHEM WH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

KonTponupyemsie ®opmupyemsie 3YH
pe3yNIbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHHUS HaBBIKU
(KOMITETEHITUHN )
N-1omnk-1 OOyuarommiics gomkeH | OOywarommiicss  gon- | OOydJarmuics JOKeH
Hcnone3yeT OCHOB- | 3HaTh:0CHOBHBIE (hH3HUe- | KEH BJIQ/IETh: HaBbIKaMU
HbIE 3aKOHBI €CTe- CKHME€ 3aKOHBI, SIBICHUS U | YMETh:MCIOJIb30BaTh MPUMEHEHUSI  COOTBET-
CTBEHHOHAYYHBIX MPOLIECChl, HAa KOTOPBIX | OCHOBHbIE (U3NYECKUE | CTBYIOIIETO buzuko-
JTUCUUILIUH AJI pe- OCHOBAaHbI MPUHLMIIBI | 3aKOHBI U MOHSTHS ISl | MATEMAaTUYECKOrO  arl-
HIEHUsI CTAaHAAPTHBIX | JCHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHaJM-
3amad B obnactu ar- | peccrnoHaNbHON Jiesi- | HaJbHBIX  3a/1a4 -|3a U MOJENHPOBAHUS,
POHOMHUH C MpHUMeE- tenbHOCTH U koTopeie | (B.1.0.31 -V.1) TEOPETUYECKOTO U DKC-

HEHHEM MH(OpMaIu-
OHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI

UCTIONIB3YIOTCS I pe-
meHuss mpodeccuoHab-
HBIX 3amad - (b.1.0.31 -
3.1)

MEPUMEHTAJIBHOTO  HC-
CIICIOBAHUS TIPU pelle-
HUM  TpodeccroHalb-
HBIX 3a7a4 - (b.1.0.31 -
H.1)

2. Iloxa3aTean, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUYEHUS MO JUCIUILTNHE
onennBanus | Hepocrtatounsiii | Jloctatounsiii ypo- | CpenHuii ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.31 -3.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyemoi crere-
¢buzmveckue 3a- HbIE (PU3HUECKHUE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SBIICHUS U | JEITbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHLIMIIBI 1M~ MIPUHIIMIIBI AEH- 3aKOHBI, SBJIGHUS U | HUS U [IPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSI 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanb- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1eH-
HOM JIESATENbHO- | JEATEeIHbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS IOTCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS npo(hecCHOHANBHBIX | EATENIbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronab- 3amaq TOPBIE UCIIONB3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PellIeHusl | MpOoQeCCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1a4
b.1.0.31 - | OOyuarommiics He OOyuaronmiics OO6yuaronmiics Ob6yuarouuiics
A YMEET UCIOJIb30- cnabo ymeeT uc- YMEET UCIOJIb30- YMEET UCIOJIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
¢busnyeckue 3a- Hble QU3MYECKHe | 3MYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
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KOHBI U ITOHATHA
AJId pCIICHU A

3aKOHBI U ITOHATHUSA
JUISl peLeHus po-

HOHSTHS IUIsL periie-
HUS podeccuo-

HOHSTHS IUIsL periie-
HUS podeccuo-

npodeccuoHab- (eccroHaTbHBIX HaJIBHBIX 33134 C HaJIbHBIX 337134
HBbIX 3a4a4 3aga4 HE3HA4YUTCIIbHBIMHA
3aTPYIHCHUSIMU
b.1.0.31-H.1 | OGyyaromuiics e OoOyuaromuiics OO6yuaromuiics ¢ Ob6yuatrouuiics

BJIaJICCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBA-
HUS TIPU PEIICHUN
npogecCuoHaIb-
HBIX 3a/1a4

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HhU3H-
KO-
MaTeMaTH4eCKOT0o
armrmapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBAHUS TIPH
pereHuu npodec-
CHUOHAJTIBbHBIX 33724

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hu-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT'0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMUSI TIPH
pemeHuu npogec-
CHOHAQJIBHBIX 3a/1a4

¢BOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (HU3u-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICJTIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIbHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IJISl OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-
HUSA TUCIHUILIHHBI

TunoBble KOHTPOJBHBIC 33JAHUS U MaTEPHAIIbI, HEOOXOAMUMBIE [T OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3pad0TKax, MPUBEACHHBIX HUXKE.

1. JInnamMuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE [ DIIEKTPOHHBIN pecypc| : METOI. YKa3aHUs IJIsl BbI-
MOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uactutyt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaIbHOI ceTn

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, MUHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxuo0-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl U3 JIOKaJILHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf

— Jloctymt n3 cetu UaTepHeT.

http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTrka [DIeKTpOHHbBIN pecypc] : METO/I. yKa3aHUsl AJisl BHITTOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poskosnorun .— Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47

(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym u3 cetu Murepuer.

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

4. TIoCcTOSIHHBIN 3JIEKTPUUECKHUI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUs Jisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

5. ®usuka [DIeKTpOHHBIN pecypc] : METOA. YKa3aHUs 110 U3YYCHHUIO JUCIUIUIMHBI U 3a/1aHHUE JIJIS1 KOH-
TPOJIBHOW pabOThI CTYJEHTAaM 3a09HOTO OT/IEJICHUS arpoHOMIYecKoi ciermanbHocTh / cocT. C. C. be-
noycosa ; KOxHo-Ypanbckuit 'AY, Uacturyt arposkonorun .— YensOuuck: KOxHO-Y panbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: ¢. 74 (5 va3.) .— 1 MB .— JlocTyn u3 o-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Joctyn u3 cetu Mutepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

4. MeToauveckne MaTepHuaJibl, ONpee/siue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTepPU3yomux c(hpopMUpPOBaH-
HOCTb KOMIIeTeHIIU I

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HHI, YMEHUH, HaBBIKOB, MO AUCHUIUIMHE «Du3nka», MPUBEICHBI IPUMEHUTEIBHO K KaXI0MY U3 UC-
MOJIb3YEMBIX BHIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00ydaronmx-
csl.

4.1. OueHo4HbIe cpeCTBA 1JIsl IPOBEJCHUS TEKYLero KOHTPOJIsl yCIeBaeMoCTH
4.1.1. YCTHBIIM OTBET HAa MPAKTUYECKOM 3aHITUU
VYCTHBIN OTBET Ha MPAKTUUYECKOM 3aHATUHU MCIIOJIBb3YETCs JJIs OLIEHKU KadecTBa OCBOEHHUS 00y-
YAIOIUMCSI OCHOBHOH MpodecCHOHaIBLHON 00pa30BaTebHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U

TeMaM JUCHUIUIMHBI. TeMbl U TJIaHbl 3aHATHH 3apaHee coobmaroTcs ooydarommmcs. OTBET OleHUBa-
€TCsl OLICHKON «OTJIMYHO», «XOPOII0», «yIOBJIECTBOPUTEIHHO» N «HEYAOBIECTBOPUTEIHHOY.

No OLleHOYHBIE CPEJICTBA Kox u HauMenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHANKATOPa KOMIIE-
TEHIINU
1 Jluck paauycom 20cM BpamiaeTcsl COrNacHo ypaBHeHuio g=A+Bt+Ct?, Na-1.011K-1

rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron mopopora paamyca aucka. | Mcrnons3yeT 0CHOB-

Onpenenuts 1yist MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yria MEX]y BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHH, a TaKKe YUCIO 000po- CTBEHHOHAYYHBIX

TOB, CJICIAHHBIX TUCKOM K JAHHOMY MOMEHTY OT Hadaja BpalieHHUs. TUCITUTLIAH IS pe-

IIEHUST CTaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTHU

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aromIMXCs B Hayaue 3aHATHM.
OneHka 00BABISIETCS 00Y4aIOLIEMYCsl HENOCPEICTBEHHO I10CIIE€ YCTHOIO OTBETA.

IlIkana Kpurepun oneHuBanus

- 00ydJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
Ouenka 5 HUS 1 BOCIPHUATHS WH(OPMAIINK, HaBBIKM OMMCAHUS OCHOBHBIX (hH3H-
(oTIM4HO) YECKHUX 3aKOHOB, SIBJICHUI U ITPOLIECCOB;

- Marepuaj U3J0KE€H I'PaMOTHO, B OMPENIEIECHHON JIOTUYECKOWU MOCIe-
JIOBATEIBHOCTH, TOYHO HCIIOJIB3YETCS] TEPMUHOJIOTHS;
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- IOKA3aHO YMEHHME WIIIIOCTPUPOBATH TEOPETUYECCKUE MTOJIOKEHUS KOH-
KpETHBIMU ITPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a1a4H;

- MOT'YT OBITH JOTYILEHBI OIHA—BE HETOUHOCTHU MPHU OCBEIICHUH BTO-
POCTENIEHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSM Ha OLICHKY «5», HO IIPU
TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUM y4eOHOro Marepuayia JOMyIIeHbl HeOOIbIINE MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- HEMOJIHO WJIM HEMOCJEeI0BaTeIbHO PACKPHITO COIEp )KaHUE MaTepHaa,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOAEMOHCTPHPOBAHBI
YMEHHsI, TOCTaTOYHbIE AJIs JaJIbHEHUIIEr0 YCBOCHUSI MaTepuaa;

- UIMEIIMCh 3aTPYIHEHUS WU JOMYIIECHBI OMUOKU B ONPEICICHUH TTIOHS-
TUN, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, ONMHUCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHbIE MOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUUYECKOTO Marepuana; oOyJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaINH.

Onenka 2

(HEy10BJIIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIed WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTIYIIEHBI OIMIMOKH B ONPEACICHUN TOHSATHH, MPH WCIOIb30BaHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUM 3aJad, KOTOpPBbIE HE WCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. Otder 10 J1abopaTopHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTPaMMBbl 1O OTICIBHBIM TE€MaM JIUCIUTUINHBL
Conepxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubiM padotam (m. 3 ®OC). ConmeprkaHue OTYETa U KPUTEPUU OIICHKU OoTuyeTa (Tabj.) J0BO-
JSITCS 10 CBEJICHHs 00Yy4JaloUINXCsl B HaYaJe 3aHsITHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
Otuet no nabopaTopHO# padboTe WHJUKATOpa KOMIe-
TEHIUU
1 1. Yto Ha3BIBACTCS CHIIOM TKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs Mo/ CUIIOH BCEMUPHOIO TATOTEHUS ?

3. anumute GopMyiTy Ui ONIPEIEIEHUS YCKOPEHUS CUJIbI TSKECTH.
4. Kak onpezensiercss ycKOpeHUEe CBOOOIHOTO MaJICHUS C TIOMOLIIO
MaTeMaTHYeCKOro MasiTHUKa?

5. Yro Ha3pIBaeTCsA MaTEMaTHUYECKUM MasTHUKOM ?

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBCHHOHAYYHBIX

JUCLUIIINH JJIA pe-

6. Kak onpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MassTHUKA?

LIEHUSI CTAaHJAPTHBIX
32729 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO TTpodeccuo-
HaJIbHOH JIeSTeNbHO-
CTH
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OT4eT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTeNs OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIETBOPUTEIBHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlLeHKa «3a4yTe-
HO» CTaBUTCS OOydarouumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0yuJarolemMycs HeoCPECTBEHHO MOCIIe CIadH OTYeTa.

HIkanaa

Kpurepumn oneHuBanus

OneHka 5
(OTIIUYHO)

- U3JI0KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATb U 000CHOBATHL CBOH CYXKACHUA IIPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHL;

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

- YMEHHUE NPOBOJUTH U OLICHUBATH PE3YIbTAThl H3MEPEHHUIA;

- c1ocoOHOCTh PEeIIaTh 334a4H.

Onecuka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUU [UIsl OnmucaHusl husu-
YECKUX 3aKOHOB, SIBJICHHI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI M OLICHUBAHUS PE3yJIbTaTOB M3MEPEHUU, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

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

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00Hapy’KMBaeTCs HEJAOCTATOYHO INIyOOKOE MOHMMaHUE U3y4E€HHOTO Ma-
Tepuaa.

Onenka 2
(HEey1OBJIETBOPUTEIILHO)

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

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, TOMYCKArOTCs
rpyObie OuIMOKH B U3JI0KEHUH.

HIxana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- 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 MIPOIECCHI;

- YMEHHUE MPOBOANTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH pelIaTh WH)KEHEPHBIC 3aJaddl (JOMYCKAeTCsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
coziep’KaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUYECCKUX 3HAHWM; JIOMYIICHBI
OIIMOKY B ONpEACICHUN TMOHITHNA M ONMUCAHUU (PU3UYECKUX 3aKOHOB,
SIBJICHH W TIPOIIECCOB, MCKAKEH HMX CMBICJ, HE PEIICHBI 3a7a4d, HE
MPaBUIILHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUN;

- HE3HaHWE OCHOBHOT'O MaTepuajia yaeOHOH MPOrpaMMBbl, TOMYCKAIOTCS
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| rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCS Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TeMaM WM pa3jesiaM JUCHUIUIMHBL [1o pe3ynapTaTaM 3auera CTYIEHTY BBICTABIISETCS
OLIEHKA «OTIMYHO», «XOPOILI0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHLHO.

Ne O1ieHOYHBIE CPEJCTBA Kox u HaumMeHnoBanue
TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , pACIIPOCTPAHSIO- Na-1.011K-1

wwiicst Boosbs ocu OX, umeer suné = 0,01sin(10°7 — 2x). [Tepuon (B
MC) PaBEH...
1)2
2)1
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
YaCTHUILIBI Cpeibl KOJIEOIIOTCS B HANIPaBICHUH paclpoCcTpaHe-
HUS BOJHBI
YacTULIBI Cpeibl KOJIEOIIOTCS B HAPABICHUX, IEPIICHIUKY-
JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBL.- IPAB.OTBET
3. BO3HHMKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CKaTusl -
pacTsKEHUs
3.YpaBHEeHUS IBUKEHUS MPYKUHHOTO MasSTHUKA
d%x _Fy
art  om odt om om
aomasTra mraththenscammasmo e i o

SBnsercsa nuddepeHTnaTbHBIM YPaBHEHUEM. . .
*  BBIHY)XJEHHUE KOJIeOaHU - TPaB.OTBET
* CBOOOJHBIX 3aTyXalOMINX KOJIeOaHUH

CBOOOJTHBIX HE3aTyXaIIINX KOJeOaHMIt
4.YpaBHEHUE TIJIOCKOW CUHYCOWIAIbHOM BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst Brostb ocu OX co ckopoctbio 500 M\, nmeer BUJ

o = 0.01si nlrkl 0%r — = ). BonHOBOE yncio K (B M~))
PaBHo..
* 5
* 2 mpaB.OTBET
* 05

COSsWE

19. Jlns nonepedHoil BOJHBI CIIPABEIMBO YTBEPKICHHUE. ..
BO3HHUKHOBEHHE BOJIHEI CBSI3aHO € AeopMaIieit cxaTus —
pacTsKEeHUs
YacTuibl cpeibl KOJICOIIOTCS B HAIIPaBICHUH PaclpocTpaHe-
HUS BOJIHEI
YacTuirsl cpebl KOJICOIIOTCS B HAITPABICHUSX, TICPIICHIUKY-
JISIPHBIX HAIMIPaBJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanpHas TOYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
wuTynoil A=4cm u yacroroit v=2I"u. Eciau cmenienne To4ku B MO-
MEHT BPEMEHH, IPUHATHIN 32 HAYaJIbHBIA, PABHO CBOEMY Ha4aIbHOMY

3HA4YCHHIO, TO TOYKA KOJICOJICTCS B COOTBETCTBHH C YPaBHCHHUCM (B

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX
3a/1a4 B 00JIacTH ar-
pPOHOMUU
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Ccn...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4xt
6.YpaBHEHME MJIOCKOW CUHYCOM1aJIbHOW BOJIHBI, pACIIPOCTPaHSIOIIEH-

cs1 Boab ocu OX, mmeer Bug & = 0,01sin10° (7 — 5—)(;0). JlmrHa BOJIHBI

(B M) paBeH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKECHUS MIPY>KUHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
d® m
sBisieTcs nudepeHInaaIbHbBIM YPAaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJEOaHUH - MPaB.OTBET
*  BBIHYXXIEHHBIX KOJCOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
mwuTyaoil A =4 cM u yactoroit v =2 ', Ecniu cmenieHue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIHM, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaQU€HUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.045sin4 xt
e x=0,04sin xt
9. 5151 chepruecKoil BOJIHBI CIIPABENINBO YTBEPIKICHHE .. ..
* AMmMTya BOJHBI O0OPaTHO MPOMOPIIHOHATBHA PACCTOSHUIO
JI0 ICTOYHUKA KoJieOaHWH (B HEMOTJIONIAIOIICH cpefe) —
MpaB.OTBET
*  BoiHOBBIC TOBEPXHOCTH UMEIOT BUJI MAPAIIEIBHBIX JPYT APY-
Iy IJIOCKOCTEMN
*  AMIUIUTY/Ia BOJIHBI HE 3aBUCUT OT PACCTOSHUSA IO UCTOYHUKA
Kose0aHuil (Mpu yCIOBUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeyn)
10.YpaBHeHHEe ABUKEHUS TPY>KUHHOTO MasiTHUKA

saBisieTcst U depeHInaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXalOMINX KOJIeOaHUA
*  CBOOOJHBIX HE3aTyXaIOIUX KoJIeOaHui
*  BBIHYXXIEHHBIX KOJICOAHHII - IPaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mercs Baosib ocu OX, uMeeT BUI =0,01 sin(10°*t-2x). Jnuna
BOJIHBI ( B M) paBHa......
* 0,5
e 3,14-npaB.oTBET
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e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
ammuTynoil A=4cm u yacroroit v=2 ['n. Ecnu cMenieHne Touku B
MOMEHT BPEMEHH, IPUHATHIN 3a HAYAJIbHBIN, PABHO HYITIO, TO TOYKA

KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHeM (B CU).....

e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
* x=0,04 sin 4 nt- npaB.oTBET

Kputepun ornieHku oTBeTa cryaeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynprar TecTupoBaHus OOBSIBISAETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

Mlxana Kputepuun onennBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OreHka 2 (HeY/IOBIETBOPUTEIHHO) MmeHee 50

4.1.4. KontponbHas paboTa

KontponpHas paboTa mpoBOJUTCS A OLIEHKH Ka4eCTBa CAaMOCTOSTEIEHOTO OCBOCHUS CTY/ICH-
TOM 00pa30BaTEIILHOM MPOrpaMMBbI 110 OTAEIBHBIM TeMaM TUCHMIUIMHBL. PaboTa orneHnBaeTcs
[0 YCMOTPEHHIO MPENOAaBaTeNsl OIEHKON «3a4TeHO», «HE 3auTeHo». CozepaHue KOHTPOIb-
HOW paboThl U TpeOOBaHUS K ee OPOPMIICHHIO NMPHUBEICHBI B METOANYECKUX yKa3aHUAX «Ma-
TEMaTHKa: METOANYECKUE YKa3aHUs K BBHITIOIHEHUIO KOHTPOJILHOM paboThI».

Kputepun O1eHKMKOHTPOJIbHOM paboThI (Tabi.) JOBOJIATCS O CBEACHHS CTYACHTOB Ha YCTa-
HOBOYHOH JieKIMH. O1ieHKa 00BABISETCS CTYACHTY MOCIIE TPOBEPKH KOHTPOIBHOM paboTHI.

MIkana

Kputepuu onennBanus

OlLleHKa «3aU4TEHO»

- cozepkaHue U opopMIIeHHEe KOHTPOJIBHOM PabOThl COOTBETCTBYET TpeOo-
BaHMSM;

- U3JI0’KEHHE MaTepHala JJIOTHYHO, TPAaMOTHO;

- HaJIMYMe MaJO3HAYUTEIbHBIX OIIHOOK MM MOTPEIIHOCTh HETPHHIUITAAb-
HOT'0 XapakTepa NPUBBINOIHEHUHN 33JaHUH.

OlLieHKa «HE 3a4TEHO»

- comepxaHue U oOpMIICHIE KOHTPOIBHOU PabOThl HE COOTBETCTBYET TpE-
OOBaHUAM;

- U3JIOKCHHE MaTepHala He JJOTUYHO, HMEIOTCSI TPAMMATUYECKUE OLTHOKY;

- 3HAYUTENIbHBIC OIMMOKH MPUHIMITHAIBHOTO XapakTepa MPHUBBITOITHECHUH
3aJJaHuH.

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUYHON aTTeCTAllNN

4.2.1. 3adeT ¢ OLlEHKOU

3ader C OIEHKOW sBIAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npogeccuoHaIbHON 00pa30BaTENbHOM MPOrpaMMBbl IO pazzenam AucuuIuimHbl. [lo pesynbTaram 3aye-
Ta 00y4aroleMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» UM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPO-
I10», «yJIOBJIETBOPUTEIHHO», «HEYIOBIETBOPUTEILHO» B Cilydae nupdHepeHInpoBaHHOTO 3aUeTa.

3a4yeT MPOBOAUTCS MO OKOHYAHWUU YTEHUS JIEKLUH U BBINOJHEHUS Ja0OpaTOPHBIX (IpaKThye-
CKUX) 3aHATUH. 3aueT MPUHMMAETCS MpPEenoJaBaTeNsIMH, MPOBOIUBIINMU JTAOOpaTOpHBIE (IpaKTHYe-
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CKHE) 3aHATHS, WU YUTAIOIMMMHU JIEKIUU [0 JAHHOW MUCIHIUIMHE. B ciydae OTCYTCTBHUS BEIYyIIEro
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYECHHBIM PaCHOPSKEHUEM 3aBEIYIOIIETO
kadenpoii. C pa3pemieHus 3aBeayoniero kageapoil Ha 3a4eTe MOXXET IPUCYTCTBOBATD MPETI0/1aBaTellb
Kadepsl, IPUBJICYSHHBIH /171 IOMOIIM B IPHEME 3aueTa.

[IpucyrcTBue Ha 3adere mpenojaBareiei ¢ Ipyrux kadenp 6€3 COOTBETCTBYIOLIETO pacropsi-
KEHUS PEKTOPa, MPOPEeKTOpa Mo yueOHOM paboTe niu AekaHa (HaKyabTeTa He JOIMyCKaeTCsl.

®opma(bl) MPOBEACHUS 3a4eTa (YCMmHbIU ONpoc no Ouiremam) OMPENeNIoTcs Kadeapoil u no-
BOJSTCS 10 CBEJIEHUS! 00y4aroUIXcs B Hayaljie ceMecTpa.

Jlyis mpoBeZieHus 3aueTa BEAyIIU MPEnoaBaTe)ib HaKaHyHE TOJy4YaeT B JeKaHATe 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAETCs B J€KaHAT MOCIE OKOHYAHHSI MEPONPUATHUS B
JIeHb MIPOBE/ICHUS 3a4eTa UM YTPOM CJICYIOUIETO THS.

OOGyuaromuecs IpHu SBKE Ha 3a4eT 00sS3aHbI UMETh MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO OHU
MPEIBSIBISIOT MIPETIOAABATEIIIO.

Bo Bpemst 3auera oOyuaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHts BEAYIIETo MPeno1aBaTes
CIPAaBOYHON M HOPMATHBHOU JTUTEPATYPOH, IPYTUMHU TTOCOOUSIMH U TEXHHUUYECKUMU CPEJICTBAMH.

Bpewms moarotroBku oTBeTa B yCTHOM opme mpu clade 3auera JO0JDKHO COCTAaBIIATH HE MEHee
20 MuHYT (110 KeJTaHUIO0 00YYAIOIIET0Css OTBET MOXKET OBITh 1OCPOUYHBIM). Bpems oTBera - He 6omee 10
MUHYT.

[IpenonaBaTenio MpepoCTaBIseTCs MPaBO 3374aBaTh 00YYAIOUIMMCS JOTIOIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl JUCHUTIIINHBI.

KauecTBeHHasT oOIleHKAa «3a4TEHO», BHECEHHAs B 3aUeTHYI KHIDKKY M 3a4€THO-
HK3aMEHALIMOHHYIO BEJIOMOCTb, SIBISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOEHUS y4eOHOro MaTepuania.

PesynpTar 3aueta B 3a4ETHYIO KHUKKY BBICTABIISICTCS B JIEHb MPOBEICHUS 3a4eTa B MPHUCYT-
CTBUU camoro oOyuatomierocs. [IpenogaBaTenu HecyT NEpPCOHANBbHYIO OTBETCTBEHHOCTH 3a CBOEBpE-
MEHHOCTh M TOYHOCTb BHECCHHMs 3alMCEd O pe3yibTaTax MpPOMEKYTOYHOW aTTeCTallii B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

Ecnu oOyvarommiicst IBUJICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIIMH B CBS3H C He-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIIIETCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymenne nuCHUIIINHBI, CIUCHIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs 3ayeTa 3amnpeunieHo. B cinyuae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTesib 00s3aH yIaIHUTh
00yJaromerocs: U3 ayJIMTOPUU U MPOCTABUTH €My B BEJIOMOCTHU OIICHKY «HE 3a4TECHO».

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEIbHOW MPUYUHE, UH-
TUBUYATbHBIE CPOKH TIPOBECHIS 3a4eTa ONPEACISIOTCS JeKaHOM (paKyabTeTa.

OO6yyaroniuecs, UMEIOIINE aKaJeMHUECKYIO 3aJJ0JKEHHOCTh, CAI0T 3a4€T B CPOKH, ONpeaes-
emble YHHBepcuTeToM. MHpopMaIus o TUKBUAALMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelleHus eKaHaTa U JIOCPOYHas cllaya 3adeTa C 3allUChl0 Pe3ylIbTaToOB B
SK3aMEHAIIMOHHEIN JIUCT.

WNHBamuapl W JuIa ¢ OTpaHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBbS MOTYT CIaBaTh 3a4e€Thl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl M auma ¢ orpaHuYeHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HApyLIICHUS OMOPHO-IBUTATEIBHOTO ammnapaTa, AOMYyCKaloTCs
Ha aTTEeCTAllMOHHbIE UCTIBITAHUS B COIPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXKIAOIIUX.

[Ipouenypa npoBeneHus MPOMEKYTOUHOM aTTeCTAllUU ISl OCOOBIX clydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTaluu O0y4arouuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckmii [AY
(IOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

\ Ne | OneHoYHbBIE CpeCTBA \ Kon n HanmMeHoBaHue |
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JuddepennrpoBanHbIii 3a4eT

HHJIUKaTOopa KOMIIC-
TCHIIMH

2 cemecTp

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. ITpenmet dpuszuku. OOIIas CTPYKTYypa U 3a7a4u Kypca (GU3uKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBU)KEHUE U
ero xapaktepuctuku. CpeliHssi CKopocTb. MrHOBEHHas CKO-
pOCTb.
3. PaBHOyCcKOpeHHOe nBuxeHne. Cpegnee yckopenue. Mrao-
BEHHOE YCKOPEHHE.
4. KuneMatuka JBUKEHUS 110 OKPYKHOCTH.
5. 3axonbl HetoToHa. Macca u cuita. Buael cun B mpupoje U ux
MIPEACTABICHUE B MEXaHUKE.
6. JluHaMMKa BpalaTeJbHOrO IBUKEHUS TBEPAOTO Te-
71a(OCHOBHOM 3aKOH JAMHAMMKH BpPalaTEIbHOTO IBHXKEHUS, MO-
MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITyJIbC 1 €r0 CBA3b C CHIJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMaIbHAS U KHHETUYECKAas SHEep-
THsl.
9.CBs13b 3Hepruu u padotsl. [IpeoOpa3oBanue sHeprun. 3aKoH
COXpaAHEHUs SHEPTUH U €r0 3HAaUCHHUE.

II Mexannueckue KoJ1e0aHUS U BOJIHBI
10. KonebarenbHbple ABMKEHUSA. ['apMOHUYECKHUE KOJIeOaHUs 1
UX XapaKTEpPUCTUKU. MaTeMaTu4eCKu U IPYKUHHBINA MasiTHU-
k. dopmyna 11 mepruoaoB KOJIeOaHUM.
11. IIpeBpatieHue 3HEprur MpHu KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie 1 cBoOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue koynebanuii B ynpyroi cpene. [Ilpogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTUKH.
14 Ctenenu cBo60b1. [ToHas KMHETHYECKAs! YHEPTUS MOJIEKYIL.
15. YpaBHenue MenneneeBa — Knanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3JINYHbIMHU-
30IIpoLeccaMm.
18. AnquabaTudeckoe pacuimperue rasa. Pabora, copepiaemas
IpU U3MEHEHUH 00beMa rasza.

IVOaekTpocraTuka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH COXpaHEHUs JJEK-
TPUUYECKOT0 3apsija.
20. Dnektpuueckoe nosie. HampsiseHHOCTh 3JIEKTPUYECKOTO TT0-
1. IIoTok BEKTOpa HAIPSKEHHOCTH 3J1. TOJIS.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1mo nepemMenieHuIo 3aps/ia B JIEKTPUICCKOM TI0JIe.
[ToTenuuan u pasHOCTh MOTEHIIUATOB. CBsI3b MEXKy HAIPSKEH-
HOCTBIO M PA3HOCTHIO MOTEHIHAJIOB.

NJI-1.0I1K-1
Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBGHHOHayLIHBIX
JTUCITUTIINH JJIS pe-
HICHUA CTaH,Z[apTHBIX
3amay B 00JIacTH ar-
poHOMUHU
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24. DnextpoeMKocTh. KoHIeHCaTOpbl. DHEPTHS IIEKTPUUECKOTO
OJIsl.
V IlocTOSIHHBII JIEKTPUYECKH A TOK
25. Dnekrpuueckuil Tok. Cuna toka. [ImoTHOCTh TOKA. PazHocTh
MOTEHIMaNoB, Hanpsbkenue, DJC.
26. IcTOYHUKY MOCTOSIHHOT'O TOKA, UX BUILL.
27. 3akon OMa Jy1sl ydacTKa 1enu 1 noiaHo# nenu. ConpoTusIie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U ApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).
31. DneKkTpUYECKHi TOK B MOJTYNPOBOAHUKAX (COOCTBEHHAS U
MIPUMECHAs MPOBOAUMOCTH MOTYITPOBOIHUKOB).
32. DNEeKTPpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHYKLHSI, MaTHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BelIECTB. JlnamMmarneTnsM, rnapamMartae-
TU3M U (peppoOMarHeTusM.
35. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./leiicTBME MarHUTHOTO TIOJIA HA ABYDKYIIUCS 3apsa. Cuma
JlopeHua.
37.5BreHnE 3NEKTPOMArHUTHOW MHAYKIIMA U CAMOUHYKIINH.
38. [Ipunuun neiictBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudpakunoHHas pemieTka.
40. Uatepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX
BosiH. MHTephepomerp MaiikenbcoHa.
41.1Tonsspuzanus cBeta. 3akoH bproctepa. 3akon Maioca.
42. ®oroaddext. 3akoHbl poTodddekra.
43. JlaBnenue cBeta. OnbiThl JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COTIOTHO YEPHOTO Tena (3a-
koH Credana-bonsiiMana, 3akoH BuHa).
45. Cnektp uznydenus Bogopona. CrnexkrpanbHble nuHuu (banb-
Mepa, Jlaiimana, [lamena).

VIII AtomHasi u siiepHast pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctull. opmyna ne-bpoits.
47. EcrecTBEHHas paJuOAKTUBHOCTb.
48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue atoma Boopoza. Teopus bopa.
50. AtomHOe sipO, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. SiepHBIE peakuu (IIpUMe-

phbI).

Hlkana 1 KpUTEpHH OLIECHUBAHUS OTBETA 00YUaIOUIErocs MpeACTaBlIeHbl B TaOIHUIIE.




HIxana

Kpurepun oneHuBanus

O1leHKa «3a4TEHO»

3HaHHE IIPOrPaMMHOI0 MaTepHalla, yCBOCHUE OCHOBHOW M JIOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOIPAMMON IUCLHUILIUHBI, Ipa-
BUJIbHOE PELICHHE 3aJa4d (IOIyCKAaeTCs HaJIN4YUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CHI).

JIOTIONHUTENBHBIM YCIOBHEM IOJIyYEHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOIlINE MTOKA3aTeNu B XOJE IMPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTE-
MaTHYeCKasi aKTUBHAs pab0Ta Ha YUCOHBIX 3aHSTHSIX.

O1LeHKa «HE 3aU4TECHO»

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuana, MpHHLIUIHU-
aJIbHbIE OLIMOKH ITPU OTBETE HA BONPOCHL.

Ixkana

Kpurepun oneHuBanus

OneHka 5
(OTIMYHO)

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;

- TIOKa3blBae€T 3HAHME OCHOBHBIX MOHSATHI AMCUUIUIMHBI, TPaMOTHO
IIOJIb3YETCsl TEPMUHOJIOTUEHM;

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBATh U 00001maTh HHPOPMAIHNIO, HABHI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponecCcCoB;

- IEMOHCTPUPYET YMEHHE H3JaraTb Marepual B ONPEIeIeHHOI Jlornye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpHUPYET ChOPMUPOBAHHOCTH U YCTOWYUBOCTH 3HAHUHN, YMEHHI
Y HABEIKOB,;

- MOTYT OBITh JOMYILEHbI OJHA—/IB€ HETOYHOCTHU MPU OCBEUICHHH BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporo)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH Yy4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE NCKa3UBIINE
COJIEp>KaHHE OTBETA;

- B M3JIOXKEHUU MaTepHasia JoNyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBJIIETBOPUTEIHHO)

- 3HaHWE OCHOBHOI'O MPOTPAMMHOI0 MarepHalia B MUHUMAJIbHOM 00be-
M€, NOTPEIIHOCTH HENPUHUUIIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJHO WJIM HEMOCJEI0BATEIbHO PACKPHITO COJAEp:KAHHE MaTe-
puaia, HO MOKa3aHo 00IIee TOHUMAaHKUE BOIPOCOB;

- UMEJHCh 3aTPyIHEHUS WIH JOMYIICHbI OIMMOKH B ONMPEACICHUH TTOHS-
THW, UCIIOJIb30BAaHUM TEPMHUHOJIOTUH, ONMCAHWU SIBICHUN M IMPOLIECCOB,
UCIIpaBJIEHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISIBJICHa HENOCTaTO4YHas C(HOPMUPOBAHHOCTh 3HAHUU, YMEHHH U
HABBIKOB, 00YJarOIINICS HE MOXKET MPUMEHHUTh TEOPHIO B HOBOM CHUTYa-
00508

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepualia, IPUHITUITH-
aJIbHbIE OLTMOKY IIPU OTBETE HAa BOIIPOCHI;

- 0OHapy)XCHO HE3HAHHWE WJIM HEMOHMMaHWE OoJibIlield WM HamOoJiee
BaXHOW YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICIICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUN SIBJICHUU U mponecCcoB, KOTOPLIC HE UCITPAB-
JICHBI TTOCJIE HECKOJIBKUX HABOSIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHIO NN, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
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| 3HaHUWA, YMCHUS U HABBIKH.

Bonpocel k nuddepeHuMpPOBAHHOMY 3a4eTy

I Mexannka (KHHEMAaTHKA U JMHAMHUKA)
1. ITpeamer ¢uzuku. OOmmIast CTPYKTYpa U 3a/1a4u Kypca GU3UKU.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBUXKEHUE U €0 XapaKTepuCcTUKU. Cpeansis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHHne. CpeaHee yCKopeHrue. MrHOBEHHOE YCKOpPEHHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoe U uX NpeACcTaBICHUE B MEXaHHUKE.
6. IlunaMuka BpalaTreabHOro JBUKEHUS TBEPIOTO TEIa(OCHOBHOM 3aKOH JUHAMUKH Bpallla-
TEJIBHOTO JBUKEHUS, MOMEHT CUJIbI, MOMEHT MHEPLIMM, MOMEHT UMITYJIbCA)
7. IMIynbC ¥ €70 CBSI3b € CHIION. 3aKOH COXPaHEHUS UMITYJIbCA.
8. PaboTa u momHOCTE. [loTeHIIMaNBHAS M KHHETUYECKAs SHEPTHSI.
9.Cas13b sHepruu u padboTsl. [IpeoOpazoBanue YHEPTUN. 3aKOH COXpAHEHHS SHEPTUU U €T0 3Ha-
YEHHUE.

II Mexannuyeckue KoJ1e0aHUS ¥ BOJTHBI
10. Konebarenbubie aBrkeHus. ['apMoHnyeckne Kojie0aHus U UX XapaKTepUCTUKU. Maremartu-
YEeCKH U NPYKUHHBIN MasTHUKU. PopMyrna A1t IepruoI0B KOJIeOaHHH.
11. IIpeBparnieHue 3HEPTrUr P KOJIeOATETLHOM IBM)KCHUHU. BBIHYKIEHHBIC 1 CBOOOHBIC KOJIe-
Oanwmsi. Pe3onanc.
12. Pacnipenenenue konedanuii B ynpyroi cpene. [IpomonbHbie U monepeuHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIEC BOITHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13.Temnepatypa, €€ XapaKTEpUCTHKH.
14 Crenenu cBoOob1. [TomHas KMHETHYECKAs YIHEPTUS MOJICKYIL.
15. YpaBHenne MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHUKHU U €70 IPUMEHEHUE K PA3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmpenue ra3a. Pabora, coBepiraemas nmpu U3MEHEHUH 00bema rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHMsI 3JIEKTPUUYECKOTO 3apsiia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 3J1eKTpruYecKoro mossi. [IoTok BeKTopa Hanps:KeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOTHUKH U AUBJIEKTPUKH B DJIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepeMenieHuto 3apsiia B dJIeKTpudeckoM nosie. [ToTeHman u pa3HoCTh MOTEHIIN-
anoB. CBsA3b MEXAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MOTEHLIUAJIOB.
24. DnextpoeMKocTh. KoHeHcaTOpbl. DHEPTHS ANEKTPUUECKOTO TOJIS.

V IlocTOSAHHBII 3J1eKTPHYECKH I TOK

25. Dnexrpuueckuii Tok. Cuia Toka. [InoTHOCTh TOKA. Pa3HOCTh MOTEHIIMANIOB, HANIPSYKEHUE,
S/C.
26. IcTOYHMKY ITOCTOSTHHOTO TOKA, UX BUIEL.
27. 3akoH Oma 17151 yyacTKa ey U oJiHoM nenu. ConpoTUBIIEHNE IPOBOIHUKOB.
28. IlocnenoBarenbHOE U ApaICIbHOE COCTMHEHNE MMPOBOTHUKOB.
29. PaboTa 1 MOIIIHOCTH TOKA. 3akoH JIxkoyns - Jlenna.
30. DyeKTpUYECKUi TOK B ra3ax (CaMOCTOSITENIbHAS U HECAMOCTOSITEIbHAs MPOBOIUMOCTH, THITbI
pa3psioB).
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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
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