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XOJUMBIE 1JI1 OCBOCHUS JUCIUILTNHBI

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
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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  3aaad  mpo(EeCCHOHANBHON EATEIBHOCTH CIEIYIOIIUX THUIOB: TPOU3BOACTBEHHO-
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. KomneTeHIIMN U MHAUKATOPBI T0CTUKEHH I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kox u naumenoBanue Dopmupyemsie 3VH
WHIUKATOpa T0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
W-1 onk-1 Ucmons- | OOyuarommiicss  pomwkeH | OOyuatomuiics — mon- | O0ydaromuics J0JKeH
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-
Jee yacoB). JlucuuruinHa uzydaercs B 2 ceMecTpe.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAAM YUeOHOM padoThl

Bun yueGHOM paboThI KonunuectBo uacos
KonTakTHas padota (Bcero) 48
B Tom uncie:
Jlexmuu (JI) 16
ITpaktnueckue 3ansatus (113) 16
Jlabopartopusie 3ansTus (JI3) 16
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 96
KonTpoib -
Hroro 144
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Bcero | B TOM 4HCIIE .
KOHTaKTHas paboTa 5
Tij\‘:l_)bl HanmenoBanmne pasaciia U TEMbI gac CP &
' b 13 m3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 8 2 6 X
12 Kunemarnka MarepuaabHOM TOU- 10 ’ ’ 6 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
1.3 | A P 14 2 2 4 6 X
1 TBEPIIOTO TeTa
Mexannueckue KoneOaHus u
1.4 14 2 4 2 6 X
BOJIHBI
Paznen 2. MonekynsapHas ¢pu3uka u TEpMOJUHAMHUKA
721 MonekyapHO-KHHETUYECKast 6 i 6 X
Teopus UJeabHOTO raza
2.2 M3omporeccer B razax 6 6 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 10 2 2 6 X
Paznen 3. DnexkrpoguHamMuka
3.1 | DnekTpocraruka 10 2 2 6 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 8 2 6 X
3.3 | MarHuTHOe 1oJie ¥ TOK 10 2 2 6 X
3.4 | DnexTpoMarHuTHas UHAYKLHS 6 6 X
DeKTpOMarHuTHbIE KoJieOaHus 1
3.5 P 6 6 X
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomerprueckas ONTHUKA 9 2 1 6 X
4.2 | BonHoBas onrTuka 11 2 2 1 6 X
4.3 | KBanToBas onTHka 6 6 X




Paznen 5. AromHas gusuka

5.1 | AToMHas u saepHas pu3nKa 10 2 2 6 X
KonTposb X X X X X X
OO0mmas TpyI0eMKOCTh 144 16 16 16 96 X

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. 3aBUCHUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIBLHOE 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. MTHOBEHHAasl yIJIOBas CKOPOCTb. YIJIOBOE 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. [lepuonnueckue 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.

Ob6opotHblil MasTHUK. [IpuBenennas nnuHa ¢uznyeckoro 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. TemioeMKoCcTh UACTBbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUHU.
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 Heiotona. KoaddumuenT Bs3koctu. 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 SHEpIUs 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.

PaboTa npu nepemenieHnn 3apsaa B MOCTOSIHHOM 3JIeKTpudeckoM noje. Lupkymsiuus 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 MIIOCKOCTH. 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 MOTEHIUANIA. DJISKTPUYECKUNA 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 IJIOTHOCTB 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-
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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, cBSI3bIBarOIIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOoKa.
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 IIWUIMHIpPE, 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 MHIYKIIMM 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.
CuiioBble muHUK MarHuTHOro nosist. Cuna Jlopenua. JIBuxeHue 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. Dddekr Xomna. OnpenenacHue OTHOLMICHUS 3a-
psiia BJIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa.

JleiicTBrE MarHUTHOTO MOJIs HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 110Jie. 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 CeKTpaabHbIi Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAas U JUHEHHAsT MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBanHasg 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpejaoMieHuH. Yroua bprocrepa.
[Tonstpu3anus cBeTa IpH 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 ayanusM. 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-
reruueckue 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

/o

Kpartkoe conepxanue nekuui

Koma-Bo
4acoB

Beenenue. KnnemaTnka MaTepuaJbHONM TOYKHM U BPalIaTeJIbHOI0 ABUKEHHUS.
[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
NPSMOJIMHEMHOE JIBH)KEHHE. YTJIOBOE MEPEMEIIECHHE, YIJIOBas CKOPOCTh, YIIIOBOE
ycKkopeHue. PaBHOMepHOE TpSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEJIBHOE JIBMKCHUE

JAnHaMuka MaTepraabHOM TOYKHU U BPAIIATEJIbHOI0 ABHKEHHS.

3akonsl HetoToHa. B3anmoaeiicTBue Ten uepes nosie. Buapl cuil B MEXaHHKE.
OuncTka ceMsiH 1o K03 pULmeHTy TpeHusl.

[TonsiTue MoMeHTa cuiibl. MOMEHT MHEPLIMM K MOMEHT UMIYJibca TBepAOro Tena. 11
3akoH HeroToHa /11 BpamarensHoro asuxkenus. Kunernueckas sueprus. Teopema
[reitrepa. @opmybl padboOThI, MOITHOCTH. CBsI3b pPabOTHI ¢ KMHETHYECKOM 10HEp-
ruuei. CpaBHEHHE MOCTYNATEIbHOTO M BPAIIATEIbHOTO ABUKEHUS 110 KUHEMATHUKE,
JTUHAMHKE, 3aKOHAM COXpaHEHHUSI.

MexaHuveckne KoJ1e0aHUsl M BOJHBI. ['apMOoHMYeckre KoJeOaHUs U UX TapaMeT-
pel. CMenieHue, CKOpOCTh, YCKOpPEHHE IPU TapMOHUYECKOM KoJieOaTeIbHOM JIBH-
xeHuu. IlonaHas sHeprus rapMOHMYECKHX KoyieOaHud. MasTHUKHU (TIPYKUHHBIH,
bu3NYecKuil, MaTeMaTHYECKU). YTIPyrue TrapMOHUYECKHE BOJHBI (ypaBHECHHE
BOJIHBI, ()a30Basi CKOPOCTh, JUTMHA BOJIHBI, BOJTHOBOE YHCJIO).

OcHoBbl TepMoanHamuku. [lepBoe Hauano tepmoanHamuku. [Ipumenenue Ilep-
BOTO 3aKOHa TEPMOAMHAMHKHU K pa3iIHMuHbIMH3OIMpoIieccaM. AnrabaTHBINA Mpoiecc.
Huxn Kapno. KI1/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsAA0B. DJIEKTPUYECKOE IOJIE U €TO
XapakTepucThku. PaboTa 1o nepeMerieHuIo 3apsiia B 3IEKTPUUECKOM MOJIE.

MarnuTtHoe nmoJie ¥ TOK. MarHuTHOE 1OoJe, €ro CBOMCTBA U XapaKTEPUCTUKU. 3a-
koH Ammepa. Cuna Jlopennia. BiussHre MarHuTHOTO TOJIsI HA OMOIOTHYECKHE 00b-
€KTBHI.

I'eomeTrpnueckas u BOJIHOBasA onTuka. OTpakeHue, MpPeIoOMIICHUE, MMOTJIOMICHUE
ceera. lucnepcus ceera. MaTepdepenius cera. Judpakuus csera. [lonspuszarms
CBETA.

AToMHas M saaepHas ¢usuka. Crpoenue aroma. OnbiT Pesephopna. Kantossie
noctynarel bopa. Moaens aroma Bomopoaa no bopy. CtpoeHue aToMHOTO sipa.
PaguoakTuBHOCTH. 3aKOH paJuMOaKTUBHOIO pacnana. EcTecTBeHHas M MCKYCCTBEH-
Hasl paJUOAKTUBHOCTD. S IepHbIe peaklnu.

Hroro

16

4.3. ConeprxaHue J1a00paTOPHbIX 3aHATHIA

HanmMeHnoBanue 1a00paTOpHBIX 3aHITHI

Koma-Bo
JacoB

BBoansiit uncrpykrax no Th. Onpenenenue norpemHoctel nsmepennii. Onpeze-
JIEHUE TJIOTHOCTH TeJI MPaBUIILHONW FeOMETPHUECKO (OpMBI

W3ydyeHne rapMOHNYECKHX KOJeOaHUI ¢ MOMOIIBI0 MPYKMHHOTO MasiTHUKA

[\

M3ydeHne 3aK0Ha COXpaHEHMsI U IPEBPALICHHsI SHEPTUU
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4. | OnpeneneHrne MOMEHTA HHEPITMH METOJIOM KPYTHIIBHBIX KOJIeOaHUN 2
5. OnpezneneHrie 3KBUBATIEHTHOTO COMTPOTUBIICHUS MPH MOCIIEI0BATEILHOM U Mapauieib- )
HOM COEJTMHEHUSIX
6. | Onpenenenue monyns KOnra meronom nedopmariuu n3ruda 2
7. | Onpenenenue Gokyca M ONTHYECKON CHIIBI COOMPAIONIEH U pacCenBaIONIEH JTMH3bI 2
2 N3ydenwne sBneHuss AUPpakIvy U U3MEPEHHUE ITHHBI CBETOBOM BOJHBI C TTIOMOIIIHIO )
" | nmudpakimoHHON PEMIETKH
Hroro 16
4.4. Copepxanue NpaKTHYECKHUX 3aHATHH
No . Kou-Bo
Wi HaunMmeHoBaHMe MPaKTUYECKUX 3aHATUN 4ACOB
1. Kunemaruka npsiMOJIMHENHOI0 JBUKEHHSI MAaTEPUAIIbLHOM TOUKHU 2
2. JnaaMuka ABMOKEHHS TEJl 110 HAKJIOHHOM IJTIOCKOCTH 2
3. JlnHaMuKa IBYOKEHUS CBS3aHHBIX TEJ HUTHIO, IEPEKUHYTON Yepe3 HEBECOMBIi )
OJIOK.
4. KunemaTuka U IMHaAMHKa TapMOHUYECKHUX KOJIeOaHUI 2
5. [lepBrIii 3aKOH TEPMOAMHAMUKH M €T0 MPUMEHEHHE K Pa3IMYHBIMH30IIPOIIecCaM 2
6. DNeKTpOCTaTUKA 2
7. OnTuka 2
8. Anepuas pusnka 2
Hroro 16
4.5. Buabl u coaep:kaHue caMOCTOAATEIbHON padoThl 00y4Yalomuxcst
4.5.1. Buasl caMOCTOSITENIBHON pabOThI 00YJArOIIHXCsI
Bunel caMocTosTenbHONW pabdOThl 00YJArOIIHXCs KonuuecTBo yacoB
[ToaroroBka K MPakKTUYECKUM 3AHATUAM 24
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE J1abopaTop- 24
HBIX paboT
CaMOCTOSITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 24
IToaroroBka K MpOMEXKYTOYHOM aTTECTAUH 24
Hroro 96
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX Cs
No Kon-Bo
a/n HanmenoBanue Tem 1 BOIIpOCOB 4ACOB
1. Kunernyeckasi Teopusi pAaBHOBECHOI0 HAeaJbHOro rasza. KoHmeHrpamus Mo-
nekyn. OyHKUIUS pacnpeiesICHUs MOJIEKYJ MPOCTPAHCTBE U MO ckopocTsim. Cpen-
Hue ckopocTH. JlaBnenue raza. [IpuOmamkeHHOe BbIpaKeHHE ISl CPETHEro 4ucia 19

yAapoB MOJIEKYJI O CTeHKY. CBsi3b JaBJCHHUS CO CPEJHUM 3HAUYCHHEM KBajpaTa
CKOpOCTH MOJIeKy/bl. OCHOBHOE ypaBHEHUE KMHETMYECKOW Teopuu raza Pacmpe-
neixenne Makcsemia — bonbiiMaHa.
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2. TepmoaunaMuka uaeanbHoro raza. Moss Benjecta. Yucno ABoragapo. Modsp-
Hasg Macca. YpaBHEHUE COCTOSIHUS UJealbHOro rasza. 3akoH Jlambrona. CpenHsist
SHEpPrus MOJIEKYJbl. BHYTpEHHsSsE 3HEprusi ujeaqbHOro rasa. M3oxopuueckui
mporecc. TermmoeMKocTh HIeaThbHOTO ra3a MPU MOCTOSIHHOM oObeme. Yucio cre-
neHel cBo0oabpl MOsIeKyIbl. PaBHOpacnpenenenue suepruu 110 crenensm cBoOo-
nel. 3o0apuyeckuit mporecc. TennoeMKocTh UAealbHOTO Ta3a MPHU MOCTOSHHOM
nasineHun. M3orepmuuecknii mporecc. AnnadaTHIecKuid mporecc. DHTPOMHS ne-
AJIbHOT'O ra3a. 9HTpOHI/I$I HACAJILHOT'O Ir'a3a U BTOPOC HAYAJI0O TCPMOANHAMUKH.

19

3. DuekTpuyeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKA U CPEJIHIOI0 CKOPOCTh HOCHUTEJIEH TOKA. 3aKoH coxpaHeHus 3apsaaa.CoelnHeHus
MPOBOAHUKOB. [IMOTHOCTP KOHBEKTUBHOTO TOKAa B 3apsSKEHHOM LMJIMHIpE, Bpa-
IAFOIIEeMCs BOKPYT coOCTBEeHHOU ocu. CTopoHHME CHITB. PaboTa CTOPOHHUX CHI 19
IpU TIEPEHOCE HOCUTENS TOKa. OIEKTpOJABIXKyIIas cuia. Hanpsbkenue
Ha HEOJJHOPOJIHOM yyacTKe Lenu. 3akoH Oma ajs mosiHo# nenu. MomHocTh ToKa
U yJelbHasi MOIIHOCTh TOKA.

4. JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKM. MarautHoe nosie. MarautHas
uHayKiua. CuiioBble TUHUU MarHUTHOTO nojia. Cuna Jlopenua. [[Buxenue 3aps-
KEHHOM YacTULBI B OJJHOPOJHOM MU IMOCTOSSHHOM MArHUTHOM Tiojie. J[BrkeHue
BIOJb CWJIOBOM JWHUM. JIBMIKEHHE IO OKPYKHOCTH. 3aBHCHUMOCTh pajuyca
OKPY>KHOCTH OT CKOPOCTH JIBH>KEHHS YacTULbl. J[BM>KEHHE MO BUHTOBOW JIMHUM.
[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsSHKEHHOW  YaCTHIIbI
B AJIEKTPUYECKOM U MAarHUTHOM MoJjsix. OmnpenesieHUe OTHOUIEHUsS 3apsiia dIIeK-
TpPOHA K €ro Macce METOA0M MarHeTpoHa. /[eficTBre MarHUTHOIO OIS

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

19

5. OcHOBBI KBaHTOBOH MexaHUKH. KoprycKkysspHO-BOIHOBOH Ayanus3Mm. BonHsl ae
Bbpoitnsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast pynkuust u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-
75 kKak pemeHue ypaBHeHue lpeawnrepa miis cBoOomHoi vactuilel. Heompene-
JIEHHOCTU KOOpPAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. YpaB-
Henue llpenunrepa s craiimoHapHBIX COCTOSIHUN. CIIEKTP SHEPrUil.

20

HToro 96

S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4alIMXCs

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

1. JInnamMuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE [ DJIEKTPOHHBIN pecypc| : METO/I. YKa3aHHs IJIsl BbI-
MIOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, UactutyTt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKanbHOI 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 [ DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl ISl MPAKTUYECKUX U CAaMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, MUHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxu0-Ypansckuiit [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 .— Jloctym u3 cern MaTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METOM. YKa3aHUs JJIsl BBITTOJIHEHUS MPAKTUYECKUX U Ca-
MOCTOSTENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; KOxuo-Ypanbckuit 'AY, UnctutyT ar-
poakosiorun .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2017 .— 50 c. : wi., Tabn. — bubnuorp.: c. 47
(5 ma3s.) — 0,8 MB .— Jloctyn u3 nokanpHoui cetu MAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKUI TOK [DNEKTPOHHBIN pecypc] : METO/. YKa3aHUs AJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT mo ¢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 nokanbpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oHI OLIEHOYHBIX CPEIACTB AJIsl MPOBeAeHUS
MPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusm OI'OC
BO pazpaboTtan (oHJI OLIEHOYHBIX CPEACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MIPOMEXYTOUHOM aTTecTaluy o0y4arommxcs no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHHUTEJIbHAS YUeOHas1 InTepaTypa, Heo0XoauMmast
AJISl OCBOCHMS AU CHMILIUHBI

OcHOBHas M JOTIOJHUTEbHAS yaeOHas muTepaTypa umeercs B HayuHoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOU cpeae PI'BOY BO IOxno-Ypansckuit [AY.

OcHoBHasi JInTEpaTypa
1. I'paboBckuii, P.1. Kypc pusuku [DnexTpoHnslii pecypc] : yued. mocodre — IIEKTPOH. aH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 ¢. — Pexxum goctyna: https://e.lanbook.com/book/3178
2. I'pabosckuii, P.1. CoopHuk 3a1a4 1o ¢puszuke [DIeKTpoHHBIN pecypce] : yued. mocodue — Diek-
TpoH. naH. — Cankrt-IlerepOypr : Jlanp, 2012. — 128 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/3899

JonosHuTebHAS JUTEPATypa
1. Kanamaukos, H.I1. ®usuka. HTEpHET-TecTUpOBaHUE 6A30BBIX 3HAHUM [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H.IT. Kamamuukor, H.M. KoxxeBHrkoB. — DnektpoH. gan. — Cankr-IletepOypr :
Jlanb, 2009. — 160 c. — Pexxum noctyna: https://e.lanbook.com/book/172
2.Kyp6aues, FO.®. duszuka : yuebHoe nocodue / F0.®. Kypbaues. - M. : EBpasuiickuii OTKpBITHINA WH-
ctutyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [Dnextponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. by3ynosa, M. 0. ®u3uka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 371eKTpOHHO-0MOIMOTEeYHas CHCTEMA.
— URL: https://e.lanbook.com/book/133361
4. JIro6as, C.U. ®usuka : kype aekuuii / C.W. Jlro6as ; CTaBpOnodbCKUi TOCYIapCTBEHHBINA arpapHbIi
yHuBepcuteT. — CtaBponosib : CTaBpONOJbCKUNA TOCYAAPCTBEHHBIM arpapHblii yHUBepcuteT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., Wil — Pexmm goctyma: 1O  TOAMNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHPOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CLUTLTHHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9bC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru
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4. HayuHnas >nexTpoHHas 6nbnnoteka «eLibrary»http://elibrary.ru

9. MeToauyeckne yKazaHus JJsl 00YyYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIMHBI

YyebHOo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnvoTeke ©  AICKTPOHHOW WH-
¢bopmannonHo-oopazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit AY:

1. JInnHaMuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE [ DIIEKTPOHHBIN pecypc| : METO/I. YKa3aHHs IJIsl BbI-
MOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, UactutyTt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: ¢. 42 (9 Hazs.) .— 0,6 MB .— JlocTyn U3 JIOKaIbHOIM ceTu

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] : METOI. yKa3aHusl 1JIsl MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypanbckuit 'AY, UHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxuo-Ypansckuii [AY, 2017 .— 28 c. : un., Tabn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyI U3 JIOKaJIbHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— Jloctym u3 cern MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METOM. YKa3aHUs JJIsl BBITTOJIHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; KOxuo-Ypanbckuit 'AY, UactutyT ar-
poakosiorun .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2017 .— 50 c. : wi., Tabn. — bubnuorp.: c. 47
(5 ma3s.) — 0,8 MB .— Jloctyn u3 nokanpHou cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. IToCTOSTHHBIN ATIEKTPUUECKUMN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIsl BEIOJHEHUS
MPAKTUYECKUX U CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuii
I'AY, UacTtutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuii ['AY, 2017 .— 44 c. : un., Tabn. —
bubnwuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetu UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeIbHOT0
npouecca no JUCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrevyeHnst 1 HH(POPMaLMOH-
HBIX CIIPABOYHBIX CHCTEM,

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

[Iporpamuoeobecneuenue:

-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, JIntieH3HOHHBINA JOTOBOD
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBINA JOTOBOD
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunen3uonnsiii goroop Ne 008/411/44 ot
25.12.2018

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

-OneparnmoHHasl CcHUCTeMa CHEIUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii noroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018
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11. MaTepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYIeCTBJICHHs 00pa3oBaTe/Ib-
HOTI'0 Npouecca Mo AUCHUILINHE

YueOHble ayANTOPUH AJs NMPOBedeHUs] 3aHATHI, MPeLyCMOTPEHHBIX MPOrpaMMoi, OCHa-
LIeHHbIe 000PY10BAHHEM M TeXHMYECKHUMH CPeACTBAMHU 00y4eHHs

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

2. YyeOHast ayauTopusi JUis MPOBEICHUS 3aHATUI 1abopaTtopHoro tumna: JlabopaTopus Qu3nku —
107.

3. YueOHas ayautopusi sl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBINOJIHEHUS] KyPCOBBIX Pa0dOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTAINH, TEKYLIETr0 KOHTPOJI U
IIPOMEXYTOUHOM arrectanuu — 105.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aKOIIMXCS
1. ITomemnieHus Uit caMOCTOATENBHON paboThl oOyyaromuxcst — ayauropust Ne 111a, 108, ochHa-
IIEHHbIE KOMITBIOTEPHON TEXHUKOH C MOJKIIFOYEHUEM K ceTH «VHTepHeT.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

BbapomeTtp bP -52

Kommiekt 6710K0B IHHAMOMETPOB
Moaens KpUCTaUIMYECKON PEelIeTKH
Mopaens aneKkTpoaBUraresns
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 110 MexaHHuKe

Ha6op nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIIIHOE

[lIratuB n3onupyromun

Becsl yueOHbIE ¢ TUpsSMHU

BonbT™meTp nabopaTtopHbIi

Peocrat PIT-6M naGopatopHsIii
Kanopumerp

[lItatus naboparopusiii [I1JI-2
[Mucronet GammcTHYECKUI
JlaGopartopHubrit Ha00p «TerIoBbIe MPOIECCHI»
Cronuk noabeMHbIN

CTpeniku MarHUTHbBIE

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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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHH.

KonTponupyemsie ®opmupyemsie 3YH
pe3yNIbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHHUS HaBBIKU
(KOMITETEHITUHN )

Na-1 OIIK-1 HUc- OOyuatommiics  nomkeH | OOyuatommiics  1oi- | OO0ydaromuiicst 10KeH
MOJIb3YET OCHOBHBIE | 3HATHh:OCHOBHBIE (U3UYE- | KEH BJIQ/IETh: HaBbIKaMU
3aKOHBI €CTECTBEH- CKHE€ 3aKOHBI, SIBICHUS U | yMETh:UCIOIb30BaTh IIPUMEHEHUSI  COOTBET-
HOHAYYHBIX TUCIH- MPOLIECChl, HAa KOTOPBIX | OCHOBHbIE (U3NYECKUE | CTBYIOIIETO buzuko-
IUTMH JUIsl pELIeHUs OCHOBAHBI IIPUHLMIBI | 3aKOHBI U MOHATUA Ul | MATEMaTU4YECKOro  all-
CTaHJApPTHBIX 3a/1ad | JeHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHAJM-
B 00JIaCTH arpoHo- beccuoHambHOU Jiesi- | HaIbHBIX  3a/1a4 -|3a W MOAEIUPOBAHUS,
MHH C IPUMEHEHUEM | TelbHOCTH U KoTopeie | (B.1.0.31 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUI

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 OLEHKH 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, UactutyTt 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

4. MeToauyecKue MaTepuaJibl, ONpe/esiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommux 3tan(b1) gopmMupo-
BaHHUS KOMIIETEeHI Ui

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUW, YMEHUM, HABBIKOB MO MUCHUIUIMHE «DU3MKa», TPUBEACHBI TPUMEHUTEIHHO K KaXIOMY U3 HC-
MOJIb3YEeMBIX BUIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMIPOMEKYTOUHOM aTTecTanuu 00ydaronux-
csl.

4.1. OueHo4HbIe cpeacTBa 1Sl NPOBeIeHNUs TEKYIIero KOHTPOJISA YCIeBaeMOCTH
4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET HA MPAKTUYECKOM 3aHSTUM HCIIOJIb3YETCS JJI OLIEHKH KayecTBa OCBOCHHS 00Y-
YAIOIUMCSI OCHOBHOHM MpodecCHOHATBLHON 00pa3oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM JUCIUIUIMHBL. TeMbl W IUIaHBI 3aHATHH (CM. METOAPa3pabOTKH...) 3apaHee COOOIIarTCs 00y-
garomuMcesa. OTBET OLIEHUBAETCS OLEHKON «OTIUYHO», «XOPOILO», «YyAOBJIETBOPUTEIBHO» WU «HE-
YAOBJIETBOPUTEIBHOY.

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

- 00yJaromuiicst 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 MCIIOJIB3YETCSl TEPMUHOJIOTHS;

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

- IPOJEMOHCTPUPOBAHO YMEHHE PELIATh 3a/1a4H;

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

OrneHka 5
(oTIHMYHO)

20




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

- HETNOJIHOE 3HAHWE TEOPETHUYECKOTO MaTepHhalia; OOyJarouuiics 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

OT4eT olEeHUBAaeTCs 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 OIpe/eICHUH MOHATHH, B MPUMEHEHUHU 3HAHUM 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 MIPOIECCHI;

- 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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O1leHOYHBIE CPEJICTBA

Kox u HaumenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , PACIPOCTPAHSIO- Na-1.011K-1

mmiics Bronb ock OX, nmeer Buaé = 0,01sin(10°7 — 2x) . Ieprox (B
MC) PaBEH...
1)2
21
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. yacTuIbl cpelibl KOJIEOMI0TCA B HAIIPABIEHUU PACIIPOCTpaHe-
HUS BOJHBI
2. 4acTHUIbl Cpelibl KOJEOII0TCS B HAIIPABIICHUSX,, IEPIIEHIUKY-
JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBL.- IPAB.OTBET
3. BO3HHMKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CxKaTusl -
pacTsKEHUs
3.YpaBHEeHUS IBUXKCHUS MPYKUHHOTO MasSTHUKA
b odx  k__ R

3 — X = —¢oswt
dt moodt m i

aomaarra nraththansormramo e e Tn

SBnsercsa nuddepeHITnaTbHBIM YPaBHEHUEM. . .
*  BBIHYXK/ICHHE KOJIOaHUS - MPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJCOAHMI
4.YpaBHEHHUE IIOCKOW CHHYCOUAAIBHOM BOJHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, nMeeT BH

J— 3 = — =
&S =001s=1 1:1|r.\1 O~z Ao ;I * BostHOBOE 4mcyo K (B M~))

paBHoO..
e 5
* 2 mpaB.OTBET
e 0,5
* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEPKICHUE. . .
BO3HUKHOBEHHE BOJIHEI CBSI3aHO ¢ AeopMaIiieit coxaTus —
pacTsHKEHUS
Yactuirel cpepl KOJAEOIIOTCS B HAITPaBICHUU PACTIPOCTPaHE-
HHS BOJIHBI
YacTulibl cpeibl KOIEOIIOTCS B HAIIPABJICHUSX,, IEPTICHIUKY-
JISIPHBIX HAIIPaBJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanbpHas TOUYKa 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
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
Cn...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt

o x=0,04sin 4nt

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlpaBJICH-

HOCTBIO MPOQECCHO-
HaJILHOU JIeITENbHO-
CTH
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6.YpaBHEHHE MIOCKOW CHHYCOUIATbHOM BOJIHBI, pPACIIPOCTPAHSIOIICH-
X
—_ : 3
cs1 Baoiab ocu OX, umeer Bua & =0,01sin10° (7 — %). JlmnHa BOJTHBI

(B M) paBeH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE NBUKCHUS IIPYKUHHOIO MasATHUKA
2
ﬁ + i_x =0
d* m
aBisieTca AuQQepeHINaIbHBIM YPaBHEHHEM. . .
*  cBOOOJIHO 3aTyXarOMIHUX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUINX KOJeOaHuil - IpaB.OTBET
*  BBIHYXXIEHHBIX KOJICOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
wuTyaoil A =4 cM u yactoroit v =2 ['. Ecniu cmenienue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIM, pAaBHO 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./1ns1 chepudeckoit BOJHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMmInTya BOJIHBI OOpaTHO MPOMOPIMOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
IPaB.OTBET
*  BosHOBBIE TOBEPXHOCTU UMEIOT BUJ NMapaJlJIeNIbHBIX APYT APY-
Iy IJIOCKOCTEMN
*  AMIUIUTY/1a BOJIHBI HE 3aBUCUT OT PACCTOSHUSA IO UCTOYHUKA
Kose0aHuil (Mpu yCIOBUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeyn)
10.YpaBHeHHE ABUKEHUS TIPY>KUHHOTO MasiTHUKA

ﬁ+E-d—x+£;uc:F—Dcostut
d? m odt m om
ABIsieTcs TUQPepeHIINaTbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTYXaIOLINX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUINX KoJIeOaHuit
*  BBIHYXJIEHHBIX KOJeOaHHI - TPaB.OTBET

11.YpaBHeHHE TIIOCKON CHHYCOMIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mierics Baosib ocu OX, uMeeT BUI =0,01 sin(10°t-2x). Jnuna

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

* 05
e 3,14-npaB.oTBET
e 2
12.MarepuanbpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
amMuTynoil A=4cm u yacroroit v=2 ['n. Ecnu cMenieHue Touku B
MOMEHT BPEMEHH, IPUHATHIN 3a HAYAJIbHBIN, PABHO HYIIO, TO TOYKA
KoJ1e0JeTcst B COOTBETCTBUU ¢ ypaBHeHHeM (B CI).....
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e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 ©t- npaB.oTBET

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

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

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

4.2.1. 3adeT ¢ OIIEHKOU

3ader C OIEHKOW sBISAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTENbHOM MPOrpaMMBbl IO pazzenam AuciuIuimHbl. [lo pesynbTaram 3aye-
Ta 00y4aromeMycsl BBICTABIICTCS OLIEHKA «3a4TCHO» WJIM «HE 3a4TCHO»; OIEHKA «OTIIMYHO», «XOPO-
II0», «yJOBJIIETBOPUTEIHLHO», «HEYOBICTBOPUTEILHO» B Cllydae AU(PEepeHIIMPOBAHHOTO 3a4YeTa.

3aueT ¢ OLEHKOI MPOBOAMUTCA MO OKOHYAHUM UTEHUS JIEKIUN U BBITOJHEHUS JTaOOPaTOPHBIX
(MpaKkTUYECKUX) 3aHATHA. 3a4eT NMPUHUMACTCS IMPENOoIaBaTeISIMK, MMPOBOJUBIINME JIA0OpATOPHBIC
(TpakTHUYeCKHE) 3aHATHS, WM YUTAIONIMMU JIEKIIMU MO JaHHOW JUCHUIUIMHE. B ciiyyae oTCyTCTBHS
BEJIYILIETO MpEnoaaBaTeis 3a4eT MPUHUMAETCS MpernojaBaTeieM, Ha3HAUCHHBIM PACIIOPSKEHUEM 3a-
Benytomiero kadeapon. C paspemnieHus 3aBeAyromero kadeapoil Ha 3adeTe MOXKET MPUCYTCTBOBATH
npenojaBaTens Kadeapsl, MPUBICYCHHBIH JIJIs TOMOIIY B IpUEMe 3a4eTa.

[IpucyrcTBHe Ha 3a4eTe C OICHKOM MpernoaaBaTeNei ¢ Apyrux kadenp 6€3 COOTBETCTBYIOIIETO
pacTopsKeHHs PEKTOpa, MPOPEKTOopa 1Mo y4eOHo# paboTe win JekaHa GakylibTeTa He TOMyCKaeTCsl.

®dopma(bl) MPOBEACHUS 3aUeTa C OLEHKOH (ycmHuulil onpoc no dunemam) ONPENEISIIOTCS Ka-
benpoit u TOBOIATCS 0 CBEICHUS 00YJAIOIIUXCS B HAaUalIe ceMecTpa.

Jlnst mpoBeeHus 3a4eTa ¢ OLIEHKOW BeAYIIW Mperno/iaBaTelb HAKaHyHE MOJIy4aeT B JeKaHaTe
3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIACTCs B JIeKaHAT MOCJIE OKOHYAHUS MEPO-
MPUSATUA B JIEHb IPOBEACHUS 3a4€Ta UM YTPOM CIIEAYIOIIETO JHS.

OOyuaromiuecs Mpu SBKE Ha 3a4eT C OLIEHKOM 00s3aHbl MIMETh IpHU ce0e 3a4eTHYIO0 KHIKKY, KO-
TOPYIO OHU MPEABSBIAIOT IPENOIABATEIIO.

Bo Bpems 3auera ¢ OIEHKOW O0y4arommecs MOTYT IOJIb30BAThCS C Pa3pelleHHs] BEAYIIETO
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpelICTBaMH.

Bpewms moarotroBku oTBeTa B yCTHOM opme mpu clade 3auera JO0JDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (110 KeJTaHHUIO0 00YYAIOIIET0Css OTBET MOXET OBITh 1OCPOUYHBIM). Bpems oTBera - He 6omee 10
MHHYT.

[IpenogaBaTento MpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOPOCH
B paMKax MMpOrpaMMbl TUCLIUIUIAHBIL.

KauecTBeHHast oOlleHKa «3a4T€HO», BHECEHHas B 3aU€THYI0O KHI)KKY M  3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3yJIbTaTOM YCIEIIHOTO YCBOEHUS y4eOHOro MaTepuania.

Pe3ynbrar 3auera ¢ OIlEeHKON B 3a4ETHYIO KHUKKY BBICTABIIICTCS B JC€Hb MPOBEJCHUS 3aUeTa B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemongaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
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CBOEBPEMEHHOCTh M TOYHOCTb BHECEHMsI 3allicell O pe3ysbTaTax NMPOMEKYTOUHOM aTTECTAllUM B 3a-
YETHO-7K3aMEHALIMOHHYIO BEIOMOCTh U B 3a4€THBIE KHUKKH.

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

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-9K3aMEHAILIMOHHON BEIOMOCTH CIIOBAMHU «HE SIBUJICS».

Hapymenne nuCHUIUINHBI, CIUCHIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKOIUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s3aH yJalIHUTh
00yJaromerocs: U3 ayJIMTOPUHU U MPOCTABUTH €MY B BEIOMOCTHU OIICHKY «HE 3a4TECHO».

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

OO6yyaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaess-
emble YHHBepcuTeToM. MHpopMaIus o TUKBUAANMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JINCTE.

JlomyckaeTcst ¢ pa3pelleHus JeKaHaTa U JOCpPOYHas CAada 3adera C 3allMCbI0 PE3yJbTaToOB B
SK3aMEHAIIMOHHEIN JIUCT.

NuBanuapl U nuLa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U auia ¢ orpaHUYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UMEIOIIME HAPYIIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLINX.

[Ipouenypa npoBeneHUs TPOMEKYTOUHOM aTTeCTAllUU IJisi OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckmii [AY
(IOVYpI'AVY-I1-02-66/02-16 ot 26.10.2016 1.).

No Ol1IeHOYHBIE CPEJICTBA Kox u HauMenoBanue
JuddepeHurpoBaHHbIN 3a4eT MHAMKATOpa KOMIIE-
TEHIIUU
1 2 cemecTp Na-1.011K-1
I Mexannka (KHHEMAaTHKA ¥ JMHAMHUKA) Hcnonb3yeT oCHOB-
1. Ilpeamer ¢uzuku. OOmmIast CTPYKTYypa U 3a/1a4u Kypca GU3UKH. HBIE 3aKOHBI €CTe-
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE U CTBEHHOHAYYHBIX
ero xapaktepucTuku. CpeHss CKOpocTb. MTHOBEHHAsI CKO- TUCITUTLIAH IS pe-
POCTb. IIEHUS] CTaHIApTHBIX
3. PaBHOyckopeHHOE ABMkeHHEe. CpenHee yckopeHue. Mrao- 3aja4 B 00JIaCTH ar-
BEHHOE YCKOpPEHUE. pPOHOMUU

4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpEeACTaBICHUE B MEXaHUKE.
6. JluHaMuKa BpalaTeaIbHOTO IBUXKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKHU BPALIATEIbHOTO JABHXKEHHS, MO-
MEHT CHJIbl, MOMEHT HHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUs UMITYJIbCa.
8. PaboTa u momtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAst dHEP-
THsl.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKoH
COXpaHEHUS SHEPTUH U €r0 3HAYCHHE.

II Mexannuyeckue KoJ1eOAHUSI M BOJIHBI
10. KoneGarenbHble 1BUKEHUA. | apMOHUYecKHe KoneOaHus u
MX XapaKTepUCTUKH. MaTeMaTH4eCKU 1 IPYKUHHBIN MasTHU-
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k. dopmyna i mepruoaoB KOJIeOaHUM.

11. IIpeBpaiienue SHEPTUH P KOJIeOaTeILHOM JIBUKECHUU.
BrinyxneHHbie 1 cBOOOIHBIE KOosleOanus. Pe3onanc.

12. Pacnipenenenue konebanuii B ynpyroi cpene. [Ipomonbabie
U TIOTIepEYHbIe BOJIHBIL. J[JIMHA BOJHBI U €€ CBSI3b C MIEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13. Temnepatypa, €€ XapaKTEpUCTUKH.
14 Ctenenu cBo60b1. [TomHAs KMHETHYECKAs! YHEPTUS MOJIEKYII.
15. YpaBHenue MenneneeBa — Knanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHEHHUE K Pa3INYHbIMHU-
30IIpoLeccam.
18. AnqunabaTudeckoe pacumperue rasa. Pabora, copepiraemas
IpU U3MEHEHUU 00beMa rasa.

IVOaekTpocraTuka
19. Dnexrpusanus Ten. 3akoH KynoHa. 3aKkoH cOXpaHEHUs JJeK-
TPUUECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsimeHHOCTh 3JIEKTPUYECKOTO T0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 1. TOJIS.
21. Teopema Octporpaackoro-I'aycca u ee npuMEeHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
[ToTenuuman u pasHOCTh NMOTEHIIUATOB. CBsI3b MEXKy HAIMPSKEH-
HOCTbBIO M PA3HOCTHIO MTOTEHIHAIOB.
24. DnexktpoeMKocTb. KoHAeHCaTOphl. DHEPIHs 3JIEKTPUUECKOTO
OIS
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnekrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojaHou nenu. ConpoTusiie-
HUE TPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U MApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - Jlenma.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).
31. DneKTpUYECKHi TOK B MOJYMPOBOAHUKAX (COOCTBEHHAS U
MIPUMECHas MPOBOAUMOCTH MOTYITPOBOIHUKOB).
32. DNEeKTPpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnamarneTusM, rnapaMarte-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM. 3aKOH
Awmrniepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJI HA ABWDKYyIuiics 3apsia. Cuma
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Jlopenua.
37.51Bnenue 31eKTPOMarHUTHON MHAYKIIMU U CAMOMHAYKIIUH.
38. [lpuniun aeicTBus Tpanchopmaropa.
VII Bo.iHOBBIE 1 KBAHTOBBbIE CBOIICTBA CBETa
39. ludpaxuus ceeta. {udpakimonHas pemerka.
40. Uatepdepenius ceera. MeTo bl MOMy4EHUST KOTEPEHTHBIX
BoJIH. MHTEpdepomerp MaiikenscoHa.
41.ITonspuzauus ceeta. 3akoH bproctepa. 3akon Mantoca.
42. ®otodddext. 3akonbl hoTodhDeKTa.
43. JlaBnenue cBeta. OnbiTel JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COJIIOTHO YEPHOTO Tena (3a-
koH Credana-bonsiiMana, 3akoH BuHa).
45. Cnektp uznydenus Bogopona. CrexkrpaibHble nuHuu (bab-
Mepa, Jlalimana, [lamena).

VIII AtomHasi u siiepHast pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctul. ®opmyna ne-bpoitns.

phbI).

47. EcrecTBEHHAs paJuOAKTUBHOCTb.

48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.

50. AtomHOe siapO, ero cTpoeHue. [IpoToHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. SiepHbIE peakuu (IIpUMe-

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

HIxana

Kpurepun oneHuBanus

O1eHKa «3a4TEHO»

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOEHUE OCHOBHOW M JOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOIPAMMOM IUCLHUIIIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (IOIyCKAeTCs HAJINYUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CHl).

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

O1LeHKa «HE 3aU4TECHO»

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MpUHLIUIHU-
aJIbHbIE OLIMOKY ITPU OTBETE HA BONPOCHL.

IIkana Kputepun oneHuBanus
- 00y4aroIUICs TIOJTHO YCBOWI YUeOHBIN MaTepua;
- TOKa3bIBae€T 3HAHME OCHOBHBIX MOHSATHI AMCUUIUIMHBI, TPaMOTHO
MOJIb3YETCSI TEPMHUHOJIOTHEHH;
Ouenka 5 - TIPOSIBJISIET YMEHHE aHAJTU3UPOBATh U 00001maTh HHPOPMAIHNIO, HABHI-
(oTIM4HO) KU CBSI3HOTO OIMCAHUS SIBJICHUU U MPOLIECCOB;

- IGMOHCTPUPYET YMEHHUE H3JIaraTh Marepraj B OMpPeIeIeHHOMN Jornye-
CKOM TOCIeI0BATEIBHOCTH,

- IHOKa3bIBaACT YMCHHE HIIIFOCTPUPOBATE TCOPETHYCCKUE ITOJIOKCHHA
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KOHKPETHBIMHU IIPUMEPAMHU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUH, YMEHUN
Y HaBBIKOB;

- MOTYT OBITh JOMYIIEHHI OJHA—/[BE HETOYHOCTHU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporo)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSIM Ha OLIEHKY «5», HO MPH
9TOM MMEET MECTO OJUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4e€OHOT0 MaTrepHaa JOMyIleHbl TPoOebl, He HCKa3UBILNE
COIEpIKaHHUE OTBETA;

- B M3JI0’)KEHUU MaTepUajla JOMYIICHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HaHHWE OCHOBHOI'O MPOTPAaMMHOI0 MarepHalia B MUHUMAJIbHOM 00be-
Me€, MOTPEIIHOCTH HENPUHIMIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHHE MaTe-
pHana, HO IoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyIHEHUS WIH JOMYIIEHbI OIHUOKHU B ONpEAeIEHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
HCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaToO4Has Cc(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBbIKOB, 00yJaroIIuiics HE MOXKET MPUMEHUTh TEOPHIO B HOBOIl cUTya-
005038

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepualia, IPUHIUITH-
aJIbHbIEe OLTMOKY IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XCHO HE3HAHWE WJIM HEMOHMMaHWE OoJIbIield WM HamOoJiee
BaXHOW YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICIICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOIBKUX HABOSIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI N, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
SHAHUWS, YMCHUS W HABBIKH.

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.
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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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