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0 TUCIUIUINHE

@DOH[ OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEKYTOUHON aTTecTaluu o0y-
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-
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MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast JIsl OCYIIECTBICHHS 00pa3oBa-
TEJIBHOTO MpoLEecca M0 AUCIUIIINHE
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heab u 32124 TUCUMIIIMHBI

BakanaBp no nanpasieHuto noarotoBkd 35.03.04 ArpoHoMus JOKEH ObITh TMOATOTOBIEH K pe-

MIEHUIO 3am1ad

npodecCuoHATbHON

JCATCIIBHOCTH

CJIETYIOIITUX

TEXHOJIOTUYECKOW U OPraHU3al[MOHHO-YIIPABIEHYECKOM.
Heap nucuMnanHbl — chOpMUPOBATH Y CTYIEHTOB CUCTEMY (PYHIAMEHTAIBbHBIX 3HAHUH 1O QU-
3WKe, HEOOXOAMMBIX JIJIsl TOCIEAYIOIEH MOATOTOBKY OakanaBpa, CrmocoOHOro K 3¢ GeKTHBHOMY periie-
HUIO MPAKTUYECKUX 33/1a4 CEJIbCKOXO3SHUCTBEHHOIO MPOMU3BOJCTBA, & TAKXKE CIOCOOCTBYIOUINX Jajlb-
HeWIleMy pa3BUTHIO JIMYHOCTH.
3agaum AU CHUILIHHBI:
— U3YYHUTHh OCHOBHBIC (DM3UUECKHE SBICHUS, OBIAJCTh (PYHIAMEHTANBLHBIMUA MOHSATUSMH, 3aKO-
HaMH U TEOPHSIMU KJIACCUIECKON U COBPEMEHHOU (DU3UKH;
— chopMHUPOBATH OCHOBBI HAYYHOTO MHPOBO33PEHHS M COBPEMEHHOTO (PH3UUECKOTO MBIIILIICHUS;
03HAaKOMUTHCS C HAYYHOU amnmapaTypoil 1 MeToJaMu (U3MUECKOro UcciaeI0BaHusl, PUOOPECTH HaBbI-
KU MIPOBeIeHUsT (PU3HUECKOTO IKCTIEPUMEHTA;
— Hay4uThCS BBIICIATH (PU3NYECKOE COJEpKaHUE B MpodecCHOHATbHBIX 3aJauax Oyayien nes-

TEIIbHOCTH,

— OBJIAJIETh METOJ[aMU PEIICHH MPO(HECCHOHATBHBIX 3a/1a4.

THIIOB:

IMPOU3BOJACTBCHHO-

1.2. KomneTeHUMH W MHIAMKATOPHI JOCTHKEHU

OIIK-1. CnnocoGeH pemaTh TUIIOBBIE 3a/1a4l TPOPECCHOHATBHOM 1S TEIFHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX, ECTECTBEHHOHAYYHbIX U 00IENPOPEeCCHOHANBHBIX AUCLIUIUINH C
pUMEHEHHEM MH(POPMALIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUI

dopmupyemnie 3YH
Konx n HamMeHOBaHME pPMHDY!
WHAUKATOPA IOCTH-
JKE€HUS KOMIICTCHIIUN 3HaHHUA YMCHUA HaBBIKH
N-1onk-1 Ucions- | OOyuarommiics momkeH | OOygarommiicss — goin- | OOydaromuics J0KeH

3yeT OCHOBHBIE 33aKO-
HBI €CTECTBEHHOHA-
YUYHBIX AUCIHIUIAH
JUISl PELICHUs] CTaH-
TapTHBIX 33134 B
00J1aCTH arpOHOMHH
C IPUMEHEHUEM UH-
¢dbopmaroHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI

3HaTh: OCHOBHBIC (HU3H-
YECKUE 3aKOHBI, SIBICHHUS
U TIPOIIECCHI, Ha KOTOPBIX
OCHOBAHBI MPUHITUTIBI
NEeNCcTBUSI 0OOBEKTOB TMPO-
(heccuoHanbHOM nes-
TEIBHOCTH ¥ KOTOpBIC
UCTIONIB3YIOTCS I pe-
meHuss npodeccuoHab-
HeIX 3agau - (b1.0.31-
3.1)

KEH YMETb: HCIOJb30-
BaTh OCHOBHBIC (U3U-
YecKue 3aKOHBl U TO-
HATUS JUISL  PELICHUS
po¢eCCUOHATBHBIX
3aa4 ¢ MPUMEHEHUEM
WH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI -
(b1.0.31-V.1)

HaBBIKaMU
COOTBCT-

BJIQ/IETh:
MIPUMECHCHHUS
CTBYIOIIETO bu3uKo-
MaTEMaTHYeCKOro  af-
napara, METOJIOB aHaJH-
32 W MOJEIHMPOBAHUS,
TEOPETUYECKOTO0 M IKC-
MEePUMEHTATBLHOTO  HC-
CIIEIOBAHMSI TIPU pelle-
HUM  TpodeccroHalb-
veIX 3amad - (b1.0.31-
H.1)

2. Mecto nucuuminnel B cTtpykrype OITIOIIT
Jucnunnuna «Pu3nka» OTHOCHTCS K 00s13aTEIbHON YaCcTH OCHOBHOM MPOQeCCHOHAIBHOU 00-
pa30BaTEeNbHOM MPOrpaMMBbI aKaIEMHUUECKOro OaKaiaBpHara.

3. O0bém nUCHMIVINHBI U BUbI y4eOHOH 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 ¢ NPoeKUUsAMU. [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-
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. [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-
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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, cBSI3bIBaIOIIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJNEH TOKa.
3aKoH coXpaHeHUs 3apsaa. BeIBoJ ypaBHEHUs HeNpepbIBHOCTU. 3aKoH OMa sl ydacTKa 1enu B Aud-
dbepeHManpHON M HHTETpaTbHOM (opMax.BeiBos 3akona Oma mist yuactka mnenu. CoequHeHus: mpo-
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.
MaruuTHO€E 1moJie mpsAMOro Toka. BzauMmoselictBue TokoB. MarHUTHOE MoJie 3apsbKEHHOTO 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. 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 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
CJIO)KEHUS 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. DINIMNTHYECKAas U JUHEHHAs 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 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-
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 0007109kH U ciou. [Ipunanun [laymu. Oneit [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.
Hroro 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-
neHei 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. OJEKTPOABMXKYyIas 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 MAarHUTHOM 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:
1.Jlnnamuka. 3aKOHBI COXPAaHEHUS] B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHus s
BBITTOJIHEHUS IPAKTHUECKUX U CAMOCTOSITEIBHBIX paboT no ¢usuke / coct. C. c. benoycona ; FOxHo-
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VYpaneckuii 'AY, Uuctutyt arposkonorun .— Muacckoe: FOxxno-Ypansckuit 'AY, 2017 .— 44 c. :
ui., Taba. — bubnwmorp.: ¢. 42 (9 Ha3zB.) .— 0,6 MB .— Jloctyn u3 nokansHO# cetn MAD
http://192.168.2.40/Books/ppm060.pdf .— Jloctyn u3 cetu UuTepHer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

2.Kunemaruka [D1€KTpOHHBIN pecypc] : METOA. yKa3aHus AJi1 IPAKTUUECKUX U CAaMOCTOS-
TenbHBIX padot 1o ¢usuke / coct. C. C. benoyconsa ; KOxuo-Ypanbckuii 'AY, UHCTUTYT arposkosno-
run .— Mmuacckoe: FOxuo-Ypansckuit [AY, 2017 .— 28 c. : ui., Tabn. — C npuit. — bubnuorp.: c.
26 (6 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokansHo# cetrt MAD http://192.168.2.40/Books/ppm062.pdf
.— Hoctyn u3 cetn Unrepuer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3.I1oCTOSITHHBIN AIEKTPUUECKUN TOK [ DIEKTPOHHBIA pecypc] : METO. YKa3aHUsl 1JI BBIMOJIHE-
HUS MPAKTHYECKUX U CAMOCTOSTENbHBIX padot no ¢usuke / coct. C. C. benoycosa ; FOxHo-
Vpansckuii 'AY, UactutyTt arposkonoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 41 (7 na3s.) .— 0,5 MB .— Jloctyn u3 nokansHOM cetu MAD
http://192.168.2.40/Books/ppm063.pdf .— JlocTyn u3 cetn MuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

4.251eKTpoCcTaTUKa [ DIEKTPOHHBIN pecypc] : METO. yKa3aHUsl 1JI BBIMIOJHEHUS MPAKTUYECKUX
U caMoCTOsTeNbHBIX padoT no ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuii 'AY, UactutyT
arpoakosioruu .— Mmuacckoe: KOxno-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bubnuorp.: c.
47 (5 na3zB.) .— 0,8 MB .— [loctyn u3 nokansHoi cet MAD http://192.168.2.40/Books/ppm064.pdf
— Joctym u3 cetn UnTepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

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

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

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

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

OcHoBHas1 iUTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbIH pecype] : yueb. mocodbrue — DIeKTpoH. JaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum gocryna: https://e.lanbook.com/book/3178
2.I'paboBckuii, P.1. CoopHuk 3amad o ¢pusnke [DIEKTPOHHBINA pecypc] : yuebd. mocodue — DIek-
TpoH. nan. — Cankrt-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum nocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypPa
1.Kanamnankos, H.I1. ®usuka. MaTepHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHuKoB. — DnektpoH. naH. — Cankr-IletepOypr :
JIaub, 2009. — 160 ¢. — PexxuM goctyma: https://e.lanbook.com/book/172
2 Kypb6aues, }0.®. ®uzuka : yauedHoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpPBITHIN HH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To ke [DnekTponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. Tpodpumona, T. U. Kypc dusuku [Tekcr] : yaedbnoe mocodue / T. Y. Tpodumosa. - 7-¢ usm., crep. -
M. : Bricmias mkoia, 2003. - 542 c.
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8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

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

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

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHOo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnmoTeke ©  AICKTPOHHOW WH-
¢dopmannonno-obpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit TAY:
1.JInHaMuka. 3aKOHBI COXpPAHEHUSI B MEXaHHUKE [DIEKTPOHHBIM pecypc]| : METOH. yKa3aHUs IJis Bbl-
MOJTHEHUS TPAKTUYECKUX M CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c¢. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokanpHOU cetn MAD
http://192.168.2.40/Books/ppm060.pdf — Hoctyn u3 CeTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .
2.Kunemartuka [DIEKTpOHHBIN pecypc] : METO/I. YKa3aHus IJid NPAKTUYECKUX U CaMOCTOSITEIbHBIX pa-
60t no ¢usuke / coct. C. C. benoycona ; KOxuno-Ypansckuii 'AY, UacTutyT arposkonoruu .— Mu-
acckoe: IOxno-Ypansckuiit 'AY, 2017 .— 28 c. : un., Tadn. — C npuit. — bubnwmorp.: c. 26 (6 Ha3B.)
— 0,5 MB .— Joctyn u3 nokansHoit cett MAD http://192.168.2.40/Books/ppm062.pdf .— Hoctyn
u3 cetn MaTepHeT http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .
3.I1oCTOSIHHBIN 3JEKTPUUECKUN TOK [DJIEKTPOHHBIM pecypc] : METOA. yKa3aHWs Ul BBIOJIHEHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
I'AY, UnctutyT arposkosnorun .— Muacckoe: FOxuno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: ¢. 41 (7 wna3zB.) .— 0,5 MB .— Jloctym w3 gokamsHOM cetu HAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
4. DnexTpocTaThKa [DIEKTPOHHBIN pecypc] : METOM. yKa3aHus [l BBIIIOJHEHUS IPAKTUYECKUX U ca-
MOCTOSITENBHBIX padoT mo ¢usuke / coct. C. C. benoyconra ; FOxno-Ypansckuit 'AY, UncTuTyT ar-
poakosorun .— Muacckoe: FOxuo-Ypansckuit AV, 2017 .— 50 c. : un., Tabn. — bubmworp.: c. 47
(5 na3zB.) .— 0,8 MB .— Jloctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm064.pdf .—
Hoctyn u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

5. ®wusuka [DIeKTpOHHBIN pecypc] : MeTOA. yKa3aHHs M0 U3YYCHUIO NUCIHUIUIUHBI U 3aaHue JIs
KOHTPOJBHONH pPAa0OTHI CTYACHTaM 3a0YHOTO OTEICHHSI arpOHOMHYECKON CrenuanbHOCTU /
coct. C. C. benoycoga ; lOxno-Ypanbckuii 'AY, UacTHTYT arposkonoruu .— YensOuHCK:
OxHo-Ypanbsckuit 'AY, 2017 .— 76 c. : Tabn. — C npui. — bubnuorp.: c. 74 (5 Ha3B.) — 1
MB .— Jloctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu Matepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IPH OCyLeCTBJIEHUH 00Pa30BaTeIbHOT0
npouecca no JMCHUILVINHE, BKJIIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHusi 1 MHGOpMauOH-
HBIX CIIPABOYHBIX CHCTEM,

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

[IporpammHoe obecnieueHue:
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— AwntuBupyc Kaspersky Endpoint Security mist 6usneca, JlurneH3uoHHBIH q0T0BOp No
20363/166/44 ot 21.05.19;

— -I1O OfficeStd 2019 RUS OLP NL Acdmc, JIunen3nonusiii goropop Ne 11353/409/44
ot 25.12.2018;

— -II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIunieH3MOHHbBIN
noroBop Ne 11354/410/44 ot 25.12.2018;

— -II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIuiieH3MOHHBIN
norosop Ne 008/411/44 ot 25.12.2018;

— -I1O WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuuensuonnsiii qorosop Ne 008/411/44
ot 25.12.2018,;

11. MaTepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs JAJIsl OCYIIeCTBJIEHHsI 00pPa30BaTebLHO-
ro nmpoiecca no JMcUuIJIHHe

IlepedyeHb yueOHBIX J1a0OpaTOpUil, AayIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YueOHas ayautopws Ui TIPOBEIACHUS 3aHITHIA JICKIIMOHHOTO THUIIA, OCHAIIEHHAS MYJIHTHME
TUHHBIM 000pya0BaHUEM (KOMITbIOTEpH BUAcopoekTop) 103,202.

2. YueOHasayIuTOpUs Ui MIPOBEICHUSI TMPAKTUICCKUX 3aHATHIA, 3aHATUH CEMHHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX paboT, TPYNIOBBIX U MHIWBUIYaJbHBIX KOHCYJIbTALUN,TEKYILIEr0 KOHTPOJIS U
IIpOMeXyTouHOH arrectanuu 105,107 .

3. JlabopaTtopus puzuxu 107 .

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCH
1. I[Tomerienus A5 caMOCTOATENbHOM paboThl oOydaromuxcs 108 1 Manblil YUTaIBHBIHN 321
OHOINOTEKH.

IlepeyeHb OCHOBHOIO y4e0OHO-/1a00PATOPHOT0 000PYI0BAHUS

BbapomeTtp BP -52

Kommiekt 6710K0B IHHAMOMETPOB
Moaenb KpUCTaUIMYECKON PEIeTKH
Mopens aneKTpoaBUraTesns
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

Ha6op nunamomeTpos

Ha6op npyxun

OrsuBo BO3IyIIIHOE

[lIratuB n3onupyromuUn

Becsl yaueOHbIE ¢ TUpsSMHU

BonbT™meTp nabopaTtopHbIi

Peocrat PIT-6M naGopatopHsIii
Kanopumertp

[lItatus naboparopusiii LIJI-2
[Mucronet GamMcTHYECKUI
JlaGopartopHubrit Ha00p «TerIoBbIe MPOIECCHI»
Cronuk noabeMHbIN

CTpesiku 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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18
18
19

20

20
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22
34

35
38
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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
pe3yabTaThl OCBOE-
mus OLIOI 3HaHUS YMEHUS HaBBIKH
(KOMITETEHITUHN )
N-1omnx-1 OOyuarommiics gomkeH | OOywarommiicss  gon- | OOydJarmuics JOKeH

Hcnonb3yeT 0CHOB-
HBIC 3aKOHBI €CTe-
CTBCHHOHAYYHBIX

JTUCIUIUIAH JJIS pe-

IICHUs] CTaHIAPTHBIX
3a/1a4 B 00J1aCTH ar-

POHOMHH C TIpUME-

HEHHEM HH(OpMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

3HaTh: OCHOBHBIC (HU3H-
YECKUE 3aKOHBI, SIBICHHUS
U TIPOIIECCHI, HA KOTOPBIX
OCHOBAHBI MIPUHITUTIBI
NeNCcTBUSI 0OOBEKTOB TMPO-
(heccruoHanbHOM nes-
TEIBHOCTH ¥ KOTOPBIC
UCTIONIB3YIOTCS I pe-
meHuss mpodeccuoHab-
HeIX 3agad - (b.1.0.31-
3.1)

KEH YMETb: HCIOJb30-
BaTh OCHOBHBIC (U3H-
YecKue 3aKOHBl U TO0-
HATUS JUISL  PELICHUS
po¢eCCUOHATBHBIX
3aa4 ¢ MPUMEHEHUEM
MH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI -
(b.1.0.31-Y.1)

BJIQ/IETh: HaBbIKaMU
NPUMEHEHHUsSI  COOTBET-
CTBYIOIIETO bu3uKo-
MaTEMaTHYeCKOro  af-
napara, METOJIOB aHaJH-
32 W MOJEIHUPOBAHUS,
TEOPETUYECKOTO0 M IKC-
MEePUMEHTAILHOTO  HC-
CIIEIOBAHMSI TIPU pelle-
HUM  TpodeccroHalb-
veIX 3amad - (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 | O6yuatomuiicst 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-Y.1 | OGyyaromuiics He OOyuaronmiics OO6yuaronmiics Ob6yuarouuiics

yYMEeT UCII0JIb30-
BaTb OCHOBHBIC
(dbuznvecKue 3a-

cnabo ymeeT uc-
I10JIb30BaTh OCHOB-
HbIe (PU3HYECKHIE

yYMEeT UCIOJIb30-
BaTh OCHOBHBIE (U-
3WYECKHE 3aKOHBI U

yYMEeT HCIOJb30-
BaTh OCHOBHBIE (U-
3WYECKHE 3aKOHBI U
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KOHBI ¥ TTOHSTUS
AJId pCIICHU A
npogecCuoHab-
HBIX 3a71a4 C Ipu-

3aKOHBI U TIOHSTHS

IS pelIeHus mpo-
(beccroHaTbHBIX
3a/1a4 ¢ MpUMEHe-

HOHSTHS IUIsL periie-
HUS podeccuo-
HaJIBHBIX 33134 C

HE3HA4YUTCIIbHBIMHA

HOHSTHS IUIsL periie-
HUS podeccuo-
HaJIBHBIX 33134 C

MNPpUMCHCHUCM HH-

MEHEHUEM HH- HUEM HHpOpMaIH- 3aTPyJHEHUSIMH C ¢dbopMaImoHHO-

dbopMaImoHHO- OHHO- MPUMEHEHUEM HH- KOMMYHHKAITIOH-
KOMMYHHMKAI[MOH- | KOMMYHHUKAIIMOH- ¢dbopMaImoHHO- HBIX TEXHOJIOTUH
HBIX TEXHOJIOTUN HBIX TEXHOJIOTHIA KOMMYHHKAITHOH-

HBIX TEXHOJIOTUN

b.1.0.31-H.1

OOyyaromwmiicst He
BJIJICCT HABBIKA-
MU IPpUMCHCHUSA

OObyyarommmiics
ci1abo BiameeT
HaBBIKaMU TpUMe-

OO0yugarommiics ¢
HEOOJILIINMU 3a-
TPYAHEHUSMU BJIa-

OO0yygarommiics
CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-

COOTBETCTBYIOIIIE- HEHHUS COOTBET- JIeeT HaBBIKaMH HEHUS COOTBET-
ro pU3uKo- CTBYIOIIETO (M3U- | NPUMEHEHUS COOT- | CTBYIOILETo (H3U-
MaTeMaTHIECKOT0 KO- BETCTBYIOLIETO (H- KO-
amrmapara, MeTo- | MaTeMaTHYeCKOro 3HKO- MaTeMaTHYeCKOTo
JIOB aHAJIN3a U ammapaTa, MeTOJIOB | MaTeMaTH4YeCKOTO | ammapara, METOJIOB

MOACIIMPOBAHUA, aHaJIn3a U MOACIN- arrapara, MCTo10B aHaJiu3a U1 MOJCIn-
TEOPETUYECKOTO M | POBAHUS, TECOPETU- | aHAJIHM3a M MOJICJIU- | POBAHHS, TCOPETH-
IKCHEPUMCHTAIb- | YECKOTO U IKCIIe- POBaHUs, TEOPETH- YEeCKOT'0 M JKCIIe-

HOTO MCCIIE/IOBA-
HUS IIPYU PELICHUU
npogecCuoHaIb-
HBIX 3324

PUMEHTAIBHOTO HC-
CJICOOBaHUA IIPU
pereHuu npodec-
CHUOHAJIBHBIX 3aJ1a4

YECKOT'0 U KCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHUS IIPU
pemeHuu npogec-
CHOHAIBHBIX 33724

PUMEHTAIBHOTO UC-
CJICAOBAHUSA MIPpU
pemenun mpodec-
CHOHAJIbHBIX 3aJa4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (/1) HHbIEe MATEPUAJIbI, HEO0OXOAUMBbIE /11l OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-

HUSA JUCHUIIJIMHBI

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJIS OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

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

2.KuneMaruka [DIEKTpOHHBIM pecypc]| : METOHA. yKa3aHHs MJid NMPAKTHYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, UHCTUTYT arposkosio-
run .— Mmuacckoe: KOxuo-Ypansckuii 'AY, 2017 .— 28 c. : ui., Tabn. — C npwit. — bubmumorp.: c.
26 (6 na3B.) .— 0,5 MB .— Jloctyn u3 nokansHO# cetu MAD http://192.168.2.40/Books/ppm062.pdf
.— Hoctyn u3 cetn UnTepuer http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

3.I1oCTOSIHHBIN AIEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc] : METOM. YKa3aHUs ISl BBITIOJIHE-
HUS TPAKTUYECKHX M CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmmorp.: c¢. 41 (7 wa3B.) .— 0,5 MB .— Jloctyn u3 nokambHOU cetn HAD
http://192.168.2.40/Books/ppm063.pdf — Hoctyn u3 ceTn Nutepuet
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
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4.OnexkTpocTraTtuka [DIEeKTpOHHBIN pecypc] : METOA. YKa3aHUsl 1JIsl BBIIOJHEHMS IPAKTUUECKUX
U caMocToATeNbHBIX padoT no ¢usuke / coct. C. C. benoycona ; IOxuo-Ypansckuit ['AY, UacTuTyT
arposkojoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c.
47 (5 na3.) .— 0,8 MB .— Jloctyn u3 nokansHo# cetrt MAD http://192.168.2.40/Books/ppm064.pdf
.— Hoctyn u3 cetn Unrepuer http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

5. ®usuka [DeKTpOHHBIN pecypc] : METOA. yKa3aHus 110 U3YYEHUIO NUCLUHUIUIMHBI U 3a/laHue IS
KOHTPOJIbBHOW pPabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UactutyTt arposkonorun .— YensiOuHCK:
IOxnO-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu MaTepHeT http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

4. MeToauveckne MaTepuaJibl, ONpee/siue Npoue1ypbl OHeHUBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTepPU3yommux c(popMupoOBaH-
HOCTb KOMIIeTEeHIIU I

B nanHoMm pasnene MeToAMuYEeCKHE MaTepHallbl, ONMPEAEISIONME MPOLeIypbl OLIEHUBAHUS 3HA-
HUW, YMEHHUH, HABBIKOB, M0 AUCHHUIUIMHE «Du3nka», MpUBEACHB MPUMEHUTEIBLHO K KaXKIOMY U3 HC-
MOJIb3YEeMBIX BHIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00ydaronux-
csl.

4.1. OueHo4HbIe cpeCTBA 1JIsl IPOBEJCHUs TEKYLero KOHTPOJIsl ycleBaeMoCTH
4.1.1. YCTHBIIM OTBET HAa MPAKTUYECKOM 3aHITUU
VYCTHBIN OTBET Ha MPAKTUYECKOM 3aHATUHU MCIIOJIBb3YETCs JJI OLIEHKU KadecTBa OCBOEHHUS 00Y-
YAIOIUMCSI OCHOBHOHM MpodecCHOHATBLHON 00pa30BaTebHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U

TeMaM JUCHUIUIMHBI. TeMbl U TIJIaHbl 3aHATHH 3apaHee coobmaroTcs ooydarommmcs. OTBET OleHUBa-
€TCsl OLICHKON «OTJIMYHO», «XOPOIIO», «yJIOBJIECTBOPUTEIHHO» WIH «HEYAOBIETBOPUTEIHHOY.

No OLleHOYHBIE CPEJICTBA Kox u HaumenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHAUKATOPa KOMIIE-
TEHIINU
1 Jluck paaumycom 20cM BpaIiaeTcsl COrNacHo ypaBHeHuio g=A+Bt+Ct?, NA-1onk1

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

Onpenenuts st MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yria MEX]y BeK- HbIE 3aKOHBI €CTe-

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

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

IICHUSI CTaHAAPTHBIX
3a7a4 B 00JIaCTH ar-
POHOMHH C TPUME-

HEHHEeM UH(OpMaLu-

OHHO-

KOMMYHHKAITHOHHBIX

TEXHOJIOTHI

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHHs OOydYaIOIIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YJIAOMIEMYCSl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus
Onenka 5 - 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;
(oTIHM9HO) - TIPOSIBJISICT HABBIKM aHaJIn3a, 0000IICHMS, KPUTHYECKOTO OCMBICIIE-

19




HUS ¥ BOCHPUATHS MH(OPMAINH, HABBIKW ONKCAHUS OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHUI U MPOLECCOB;

- Marepuaj U3JI0KE€H I'PaMOTHO, B ONPENIETCHHON JIOTUYECKOU MOCIe-
AOBATCIIbHOCTH, TOYHO HUCIIOJIB3YCTCA TCPMUHOJIOT U,

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU IIPUMEPAMHU, IPUMEHSATh UX B HOBOU CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PEllaTh 3a/1a4H;

- MOI'yT 6I>ITB AONYIICHBI OAHA—ABC HCTOYHOCTHU IMPU OCBCIICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

OueHka 4
(xopor1o)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSM Ha OIICHKY «5», HO IIPU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

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

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

(YIOBIETBOPUTENHHO)

Ouenka 3

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

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

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

(HEy10BJIIETBOPUTEIILHO)

Onenka 2

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIIeld WM Haubosee
BaXHOW 9acTH yu4eOHOTO Marepuana;

- JIOTIYIIEHBl OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJad, KOTOPbIE HE WCIPABICHBI IOCIE HECKOJIBKUX

HaBOJAIIINX BOIIPOCOB.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTPaMMBbl 1O OTICIBHBIM TE€MaM JIUCIUTUINHBL
Coneprxanue u Gpopma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopubiM padotam (m. 3 ®OC). ConmeprkaHue OTYETa U KPUTEPUU OIICHKU OoTuyeTa (Tabj.) J0BO-
JSITCS 10 CBEJICHHs 00Yy4JaloUINXCsl B HaYaJe 3aHsITHH.

Ne OneHOoYHbBIE CpeICTBA Kon n naumenoBanue
Otuet no nabopaTopHO# padboTe WHJUKATOpa KoMIe-
TEHIUU
1 1. YUTo Ha3bIBaeTCS CUIION TSAXKECTH? N-1omnk-1

2. Yro nogHUMaeTcs Mo/ CUIIOH BCEMUPHOI'O TATOTEHUS ?

3. 3anummTe GOopMyITy ISl ONIPEACIICHUS] YCKOPEHHUS CUITBI TSDKECTH.
4. Kak ompenensieTcss yCKOpeHHE CBOOOIHOTO MACHHSI ¢ TOMOIIBIO
MaTEeMaTH4YEeCKOro MasTHHKA?

5. YTto Ha3BIBacTCSI MaTeMaTHYECKUM MasiTHUKOM ?

6. Kak onpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MasTHUKA?

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI ecTe-
CTBCHHOHAYYHBIX

JTUCIUIUINH JJIS pe-

MICHUA CTaHAAPTHBIX
3amay B 00JIacTH ar-

POHOMUH C IIpUMeE-

HEHHEM MH(pOpMAIIH-
OHHO-
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KOMMYHUKAIMOHHBIX
TEXHOJIOTUN

OT4eT olEeHUBAaeTCs MO0 YCMOTPEHUIO MPENOAaBaTeNsl OLEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENBHO», «HEYIOBJIETBOPUTEIHHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlEeHKa «3a4yTe-
HO» CTaBUTCS OOydarouumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBICHHBIM
JUTSI TIOJIOKUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIbHO»). OIlleHKa 0O0BSBISICTCS
oOyuJarolemMycs HeoCPeCTBEHHO MOCIe CIadl OTYEeTa.

IlIkana Kputepuu onennBanus

- U3JI0XKCHUE MaTepHaa JIOTHIHO, TPAMOTHO;
- cBOOOTHOE BJIA/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATbH U 000CHOBATHL CBOH CYXKACHUA IIPU OTBCTC HaA
KOHTPOJIbHBIC BOITPOCHI;

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

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YIbTaThl H3MEPCHHUIA;

- c1ocoOHOCTB PEeIIaTh 334a4H.

OneHka 5
(OTIIUYHO)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

Ouenka 4 - OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUU JUIsl OnmucaHus husu-
(xopor110) YECKUX 3aKOHOB, SIBJICHHI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MIPOBEJICHUSI U OLICHUBAHUS pPEe3yJbTaTOB M3MEPEHUN, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEeTIOC/IeJ0BATeIbHO,

- HETOYHOCTHU B OIpe/eICHUH MOHATHM, B MPUMEHEHUU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUI,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00Hapy’KMBaeTCs HEJAOCTATOYHO INIyOOKOE MOHMMaHUE U3y4EHHOTO Ma-
Tepuaa.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHW; JOMYIIEHB! OIINOKH

B ONpECNCHUH TOHATHH M ONMUCAHUHM (PU3NUYECKUX 3aKOHOB, SIBJICHUU U
Ouenka 2 IPOIIECCOB, NCKAKEH MX CMBICI, HE PELICHBI 3a/1a4i, HE MTPABUIIBHO Olle-

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YNIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBl, TOMYCKAOTCS

rpyObie ouIMOKH B U3JI0KEHUH.

HIkana Kpurepun oueHuBanus

- U3JI0)KEHHUE MaTepuasa JOTHYHO, TPaMOTHO;
- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BbICKA3bIBaTh U 00OCHOBATH CBOU CYXICHHS IIPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
OreHKa «3a4TeHO» - YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;

- YMEHHE NPOBOIUTH U OLIEHUBATh PE3YNIbTAThl U3MEPEHUI;
- CHOCOOHOCTh pellaTh HWHXKEHEpPHbIE 3ajaud (JOMyCKaeTcsl HaJluuue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
coJiep>KaHue BONPOCAa WJIM MOTPEIIHOCTh HENPUHIIMIHAIBHOTO Xapak-
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Tepa B OTBETE HA BOMPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUYECKUX 3HAHUWM; JTOMYyIICHBI
OLIMOKU B ONpeAeNeHUN MOHITUNA M ONMHUCAHWU (PU3UUYECKUX 3aKOHOB,
SIBJICHMM U TPOLIECCOB, UCKAXKEH MX CMBICJ, HE PEIICHBI 3aJaud, HE
MPaBWJIBHO OLIEHUBAIOTCA PE3yJIbTaThl U3MEPEHUI;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMBbl, TOMYCKAIOTCS

rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU

nporpamMmsl o T¢MaM UJIK pasaciiaM AUCHUILIINHBI. IIo pe3yjibTaTaM 3a4€Ta CTYJACHTY BBICTABJIACTCA
OIICHKA «OTINYHO», «XOpOHUIO», «YAOBJICTBOPHUTCIBbHO» UJIIN «HCYJOBJIICTBOPUTCIILHO».

Ne OLieHOYHBIE CPEJCTBA Kox u HaumenoBanue
TectupoBanue UH/IMKaTOpa KOMIIe-
TEHIIUU
1. 1.YpaBHEHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , PACIIPOCTPAHSIO- N-1onk1

mmiics Bxoab ocu OX, umeer uné = 0,01sin(10°7 —2x). [lepuon (B
MC) paBEH...
1)2
21
3)6.28-m1paB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-

1. dYacTHIlBI cpeabl KOJEOIIOTCS B HAIIPABICHUN PacpOCTpaHe-
HHS BOJIHBI

2. 4YacTHIIBI Cpeabl KOJIEOIIOTCS B HAIIPABJICHUSX, TIEPIICHIUKY-

JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET

3. BO3HHMKHOBEHHE BOJHBI CBSI3aHO C AeOpMalMeil CKaTus -
pacTsKEeHUs

3.YpaBHEeHUS IBUKEHUS MPYKUHHOTO MasSTHUKA
a%x s Bodx K o

= —x="coswt
At moodr m i

aomasTra mraththenscammasmo e i o

SBnsercsa nuddepeHTnaTbHBIM YPaBHEHUEM. . .
* BBIHY)XJEHHUE K0JIeOaHU - TPaB.OTBET
* CBOOOJHBIX 3aTyXaIOMINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIIHNX KOJCOAHMI
4.YpaBHEHUE TIJIOCKOW CUHYCOWIAIbHOM BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst Brostb ocu OX co ckopoctbio 500 M\, nmeer BUL

& = 0,01sin(10%: —

Fexc ). BonHoBOE yncio K (B M~))
PaBHo..
* 5
* 2 mpaB.OTBET
* 05

* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEPKICHUE. . .
* BO3HUKHOBEHHE BOJHBI CBSI3aHO C AeopManueii cxaTus —
pacTsKeHus
*  YacTuisl cpenbl KOJeOMI0TCs B HANIPaBJICHUH PaclpoCTpaHe-
HUS BOJHBI

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

TUCITUTLIAH IS pe-

HICHUsI CTaHAapPTHBIX
3a/1a4 B 00JIacTH ar-

POHOMUMU C MIpUMe-

HEHHEeM UH(OpMaLH-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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YacTulibl cpeibl KOJIEOIIOTCS B HAIIPABJICHUSX,, IEPTIICHIUKY-
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJHBL.-TIPAB.OTBET
5.MarepuanbpHasi TOYKa COBEPIIIAeT TApMOHHYECKOE KoJieOaHUe ¢ aM-
mutyao A=4cm u yactoroit v=2I11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, ITPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HAYaJIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C YpaBHECHUEM (B
cn...
x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t
6.YpaBHEHHE IOCKOW CHHYCOUIAJIbHOM BOJIHBI, pACIIPOCTPAHSIOIICH-

) X
cst BIoab ocu OX, umeert Bug & = 0,01sin10° (t ———). JlnuHa BOJHBI

(B M) paBeH ....
e 3,14 npaB.oTBET
e 2
e 1000
7.YpaBHEHUE NBUKCHUS IIPYKUHHOIO MAasATHUKA
2

ﬂ + ﬁx =0

a* m
aBisieTca AuQQepeHInaIbHbBIM YPaBHEHHEM. . .

*  cBOOOJHO 3aTyXarOIIKUX KOJIeOaHUI
CBOOOIHBIX HE3aTYXAIOIIUX KOJIEOAHU - TIPaB.OTBET
*  BBIHYXXIEHHBIX KOJICOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
mwuTyaoil A =4 cM u yactoroit v =2 ['. Ecniu cmenienue Touku B
MOMEHT BpEeMEHH, MPUHATON 32 HaYaJIbHBIHM, pAaBHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HUI0, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
x = 0.04 cos 4 nt-npas.omseem
e x=0.04sin 4zt
e x=0,04sin wt

9./1ns1 chepudeckoit BOJIHBI CIIPaBETMBO YTBEPKIACHUE . ...

*  AMIUIMTY/a BOJHBI 0OpaTHO MPONOPLUOHATIBHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
IIPAB.OTBET
*  BoJyHOBBIE NOBEPXHOCTU UMEIOT BUJ NTAPAIICIBHBIX APYT APY-
Iy IJIOCKOCTEMN
* AMIINTYJa BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUSA JJO UCTOYHUKA
KosiebaHui (PH YCIOBHHM, YTO MOTIIOMIEHUEM CPEJII MOKHO

npeHeopeyn)
10.YpaBHEHUE ABUKEHUS NIPYKUHHOTO MAassTHUKA

i L
aBisieTcs JUQPepeHIINaTbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTYXaIOLINX KOJIeOaHUI
CBOOOJHBIX HE3aTyXaIOIMINX KoJeOaHHii
BBIHYX/ICHHBIX KOJI€OaHUH - IPaB.OTBET
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11.YpaBHeHHE TIIOCKON CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

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

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

e« 0,5
e 3,14-npaB.oTBET
e 2

12.MartepuanpHasi TOYKa COBEPIIAET TAPMOHUYECKUE KOJIEOAHUS C
aMIuTy0i A=4cm u yactotoit v=2 I'u. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYIIIO, TO TOYKA

KOJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHHEeM (B CU).....

o x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «tt
*  x=0,04 sin 4 ©t- mpaB.oTBET

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

Ixana Kpurepun onieHnBanus
(% npaBHIILHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onuenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Menee 50

4.1.4. KontpoarHas paboTa

KOHTpO.HBHaH pa6OTaHpOBO,Z[I/ITCSI JJIA OILICHKH Ka4yeCTBA CaAMOCTOSTCIIBHOTO OCBOCHHUA CTy,Z[GH—
TOM 00pa3oBaTeNbHON MPOTrPaMMBI 10 OTAEIBHBIM TeMaM JUCIUILINHBEL. PaboTa omeHuBaeTcs
[0 YCMOTPEHUIO MPENoAaBaTeisl OLICHKON «3au4TeHO», «HE 3auTeHO». CojepKaHue KOHTPOJIb-
HOHM paboThl U TpeOOBaHUA K €€ OPOPMIICHUIO MPUBEACHBI B METOJUYCCKUX YKa3aHUAX «Ma-
TEMaTUuKa. MECTOANYCCKHUC yKaSaHI/ISI K BBIITOJIHCHUIO KOHTpOHBHOﬁ pa6OTI:I>>.

Kpurepun o1ieHKMKOHTPOIBHON paboThI (Ta0.) TOBOAITCS 0 CBEACHHS CTYICHTOB Ha yCTa-
HOBOYHOM NeKInu. O1eHKa 0OBSBISCTCS CTYIEHTY MOCIE MPOBEPKU KOHTPOIBHON paOOTHI.

IIkama

Kpurepuu onieHuBaHus

OlLleHKa «3a4TEHO»

- cozepkaHue U opopMIIeHHEe KOHTPOJIBHON PabOThl COOTBETCTBYET TpeOo-
BaHUSIM;

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

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

O1LeHKa «HE 3aU4TCHO»

- comepkaHre U ohopMIICHHE KOHTPOJIBHON pabOThl HE COOTBETCTBYET Tpe-
0OBaHUIM;

- H3JI0KEHHME MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OIHOKH;

- 3HAYMTEJIbHBIC OMIMOKH TMPUHIMIMAIBHOTO XapaKTepa MPHUBBIIOIHCHUU
3aJaHuH.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUs TPOMEKYTOYHOM aTTecTAlluH

4.2.1. 3a4er ¢ OILIEHKON
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3ayer sBisieTcss (OpMON OLIGHKHM KadecTBa OCBOCHMs OOydyaromMMCsi OCHOBHOHM mpodeccuo-
HaJLHON 00pa30BaTEIbHONW TIPOTPAMMBI TI0 pa3jenaM JuciuIIuHbl. [1o pe3ynpTaTam 3adera oOydaro-
IIEMYCsl BBICTABIISICTCS OIICHKA «3aUTE€HO» WM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPOIIO», «YyIO-
BJICTBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIIBHO» B ciydae TuddepeHIIMpOBaHHOTO 3a4eTa.

3aueT MPOBOAUTCS MO OKOHYAHUM YTEHHUS JICKIIUH W BBITIOJHEHHS JTA0OpATOPHBIX (TpaKkTHye-
CKMX) 3aHATHHA. 3a4eT MPUHUMACTCS TMpEeroAaBaTeIsIMU, TPOBOIUBIITUMHU JabopaTopHbIe (IIpaKTHYe-
CKM€) 3aHATUS, WIM YUTAIONIMMU JIEKIIMU N0 JaHHOW AMCIUIUIMHE. B cilydae oTCyTCTBHS BEIyIIETO
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYECHHBIM PaCHOPSIKEHUEM 3aBEIYIOIIETO
kadenpoii. C paszpenieHus 3aBeayroniero kadeapoi Ha 3aueTe MOXKET MPUCYTCTBOBATH MPEMOIaBATENb
Kadepbl, IPUBJICYCHHBIH /171 IOMOIIM B IPHEME 3aueTa.

[IpucyrcTBUe Ha 3adere MpenojaBareiei ¢ Ipyrux kadenp 6€3 COOTBETCTBYIOLIETO pacropsi-
KEHUS PEKTOPA, MPOPEKTOpa Mo yueOHOM paboTe niau AekaHa (GaKyabTeTa He JOIMyCKaeTCsl.

®opma(bl) MPOBEACHUS 3a4eTa (YCMmHbIL ONpoc no Ouilemam) OMPENCNIIOTCs Kadeapoil u o-
BOJSTCS 10 CBEJIEHUSI 00y4aloUIMXcs B Hayajie ceMecTpa.

Jlis mpoBeZieHus 3aueTa BEAyIUH MPEnoaBaTe)ib HaKaHyHE TOTy4YaeT B JeKaHATe 3a4eTHO-
HK3aMEHAlIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT MOCIE OKOHYAHUS MEPONPUATHUS B
JIEHb MIPOBEICHUS 3a4eTa WIH YTPOM CIEAYIOIIETO JTHS.

OOGyuaromumecs IpH SBKE Ha 3a4eT 00sS3aHbI UMETH MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO OHU
MPEABSIBISIOT MPENOIABATENIO.

Bo Bpemst 3auera oOyuaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs BEAYIIETo MPEeno1aBaTes
CIPAaBOYHON U HOPMATHBHOU JIUTEPATYPOH, IPYTUMHU TTOCOOUSIMH U TEXHHUUYECKUMU CPEJICTBAMH.

Bpewms moarotroBku oTBeTa B yCTHOM opme mpu clade 3auera JO0JDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (110 KeJTaHUIO0 00YUAIOIIET0Css OTBET MOXET OBITh 1OCPOUYHBIM). Bpems oTBera - He 6omee 10
MUHYT.

[IpenogaBaTento mMpeIoCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOPOCH
B paMKax MpOrpaMMbl JUCHUTIIINHBIL.

KauecTBeHHast oOIleHKa «3a4TeHO», BHECEHHAs B 3aUeTHYI KHIDKKY M 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOEHUS y4eOHOro MaTepuania.

PesynpTar 3auera B 3a4ETHYIO KHUKKY BBICTABIISICTCS B JIEHb MPOBEICHHUS 3a4eTa B MPHUCYT-
CTBUU camoro oOyuatomierocs. [IpenogaBaTenu HecyT NEpCOHANBbHYIO OTBETCTBEHHOCTH 3a CBOEBpE-
MEHHOCTh M TOYHOCTh BHECEHHS 3alUCed O pe3yibTaTaXx MPOMEKYTOUHOM aTTeCTallud B 3a4E€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-3K3aMEHAI[MOHHYIO 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 I1e-
YaTHBIX M PYKONUCHBIX 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 YBaXKUTEIbHOW MPUYUHE, UH-
TUBUYATbHBIE CPOKH TIPOBECHISI 3a4eTa ONPEACIAIOTCS JeKaHOM (paKyabTeTa.

OO6yyaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaes-
emble YHHBepcuTeToM. MHpopMaIus 0 TUKBUAAIMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JIUCTE.

JomyckaeTcsi ¢ pa3pelieHus JieKaHaTa U JOCpPOUYHas cAayda 3ayeTa C 3alKChl0 pPe3yJbTaToOB B
SK3aMEHAIIMOHHEIN JIUCT.

WHBamuapl W JuIa ¢ OrpaHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBbS MOTYT CIaBaTh 3a4e€Thl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuabpl M auia ¢ orpaHUYEeHHBIMU
BO3MOKHOCTSIMU 370POBbsI, UMEIOIINE HApYLICHUS OMOPHO-ABUTATEIBLHOIO arapara, JOMYCKaroTCs
Ha aTTECTAllMOHHbIE UCTIBITAHNS B COIPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.
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[Iponienypa npoBeaeHUsI MPOMEKYTOYHOM aTTeCTAIllMH JJIsi OCOOBIX CilydaeB n3noxkeHa B «llo-
JOKEHUH O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTaluy oOydaroIuxcs IO
OIIOIl OGakanaBpmara, crneuuanutera u Marucrparypsl» OI'BOY BO HOxuo-Ypanbckuii [AY
(IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 T.).

Ne OneHoYHbBIE CpEeICTBA Kon n naumenosanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KOMIe-
TEHIUU
1 2 cemecTp NJI-1omx-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPYKTYypa U 3a7a4u Kypca (GU3uKH. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE U HEPAaBHOMEPHOE MPSMOIMHENHOE IBUKEHHUE U CTBEHHOHAYYHBIX
ero xapaktepuctuku. Cpeansisi ckopocTb. MrHOBEHHas CKO- JTUCIUIUIAH JJIS pe-
pOCTb. [ICHHUSI CTaHAAPTHBIX
3. PaBHOycKOpeHHOe nBuxeHne. Cpegnee yckopenue. Mrao- 3a/1a4 B 00JIaCTH ar-
BEHHOE YCKOPEHHE. POHOMUM C NIpUMeE-
4. Kunematuka IBUKEHUS 110 OKPY>KHOCTH. HEeHueM HHpopMaIu-
5. 3axonbl HetoToHa. Macca u cuita. Buael cui B Ipupoze U ux OHHO-
Mpe/ICTaBICHUE B MEXaHHKE. KOMMYHHKAI[HOHHBIX
6. JluHaMMKa BpalaTeJIbHOrO IBUKEHUS TBEPAOTO Te- TEXHOJIOTUI

71a(OCHOBHOM 3aKOH JMHAMHMKH BpPalaTEIbHOTO IBHXKEHUS, MO-
MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITyJIbC 1 €r0 CBA3b C CHIJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u MmomHOCTE. [loTeHIIMabHAS U KHHETHYECKas SHEep-
THsl.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €ro 3HAYCHHUE.

II Mexannyeckue KoJIeOAHUSI M BOJIHBI
10. KoneGarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus U
HX XapaKTepUCTUKH. MaTeMaTU4eCKU U IPYKUHHBIN MasTHU-
ku. @opmyna JuIst Iepro10B KojaeOaHMi.
11. IIpeBpatieHue 3HEprur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie u cBoOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue koyebanuii B ynpyroi cpene. [Ipogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTHUKH.
14 Ctenenu cBo6ob1. [TomHas KMHETHYECKAs! YHEPTUS MOJIEKYIL.
15. YpaBHenue MenneneeBa — Kinanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3IMYHbIMHU-
30IIpoLeccaMm.
18. AnqunabaTudeckoe pacuimperue rasa. Pabora, copepiiaemas
IIpU U3MEHEHUH 00beMa rasza.

IVOaekTpocraTuka
19. Dnexrpusanus Ten. 3akoH KynoHa. 3aKkoH COXpaHEHUs JJeK-
TPUUYECKOT0 3apsija.
20. Dnextpuueckoe nosie. HanpsimeHHOCTh 3JIEKTPUYECKOTr0 T0-
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1s1. [loTok BeKkTOpa HaPSKEHHOCTH HJ1. TOJIS.

21. Teopema Octporpazackoro-I'aycca u ee mpuMeHEHHE.

22. IIpOBOJHUKY U TUDJIEKTPUKU B JICKTPUUECKOM TOJIE.

23. PaboTa 1o nepeMenieHuIo 3apsiia B 3JIEKTPUIECKOM I0JIE.

[ToTenmuan u pasHOCTh MOTEHIIUATIOB. CBsI3b MEKy HAINPSIKEH-

HOCTBIO 1 PA3HOCTBHIO MOTCHIIUAJIOB.

24. DnexTpoeMKOoCcTh. KoHIeHCAaTOpbl. DHEPTHS IIEKTPUUECKOTO

I10JIA.
V IlocTOSIHHBI 31eKTPUYECKHH TOK

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

MOTEeHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, MX BUIEL.

27. 3akoH Oma Ju1s ydacTKa ey 1 nojgHou nenu. ConpoTusiie-

HHUC ITPOBOAHHKOB.

28. IlocnenoBaTeNbHOE U ApAJJIENbHOE COEAMHEHNE ITPOBOAHHU-

KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - Jlenma.

30. DneKTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).

31. DneKTpUYECKHi TOK B MOJTYMPOBOAHUKAX (COOCTBEHHAS U
MIPUMECHAs MPOBOUMOCTH MOITYITPOBOIHUKOB).

32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB

(3axoHbI Dapajes, IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm

33. MarauTHoe 1oJje, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BeIIECTB. JlMamMmarneTnsM, rnapamMartae-

TU3M U (peppoOMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM. 3aKOH
Awmrniepa. 3akoH buo-Casappa-Jlannaca.
36./leiicTBME MarHUTHOTO TOJISA HA ABYDKYIIUCS 3apsa. Cuma
JlopeHua.
37.51BreHNE NEKTPOMArHUTHOW HMHAYKIIMA U CAMOWHTYKIIVH.
38. [Ipunuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETA
39. Mudpaxuus cera. JudppakunoHHas pemieTka.
40. Uutepdepennius ceeta. MeToabl MOTYIEHUST KOTEPEHTHBIX
BosiH. MHTepdhepomerp MaiikenbcoHa.
41.1Tonsspuzanus cBeta. 3akoH bproctepa. 3akon Maioca.
42. ®oroaddext. 3akoHb! poTodddekra.
43. JlaBnenue cBeta. OnbiTel JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COJIIOTHO YEPHOTO Tena (3a-
koH Credana-bonpiiMana, 3akoH BuHa).
45. Cnektp uznydenus Bogopona. CrnexkrpanbHble nuHuu (bab-
Mepa, Jlaiimana, [lamena).

VIII AtomHasi u siiepHast pusuka

46. CBs13p MEXy 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.
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51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-
pBI).

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YUAIOLIETOCs MPEICTaBICHBI B TAOIHULIE.

IlIxkana Kpurepun oneHuBanus

3HaHME MIPOTrPAMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM U JIONOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAHHOW MPOrpPaMMON AUCHIUIUIMHBI, Tpa-
BUJIbHOE PpELICHHE 3aJauyM (IOIMyCKaeTCs HaJW4YUe MajlO3HAuUTENIbHbBIX
OIIMOOK MM HEOCTATOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
OrneHka «3a4TeHO» WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JloTIOTHUTENBHBIM YCIIOBHEM IOJIyUYEHUSI OLIEHKH «3a4TE€HO» MOTYT CTaTh
XOpOoIlIKe MOKa3aTelu B XOJ€ MPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4ecKasi akTUBHAs paboTa Ha y4eOHBIX 3aHSITHUSX.

npo0Oesibl B 3HAHHUSX OCHOBHOI'O MPOTPaAaMMHOIO MaTepuaia, MNPUHIUIH-

O1LeHKa «HE 3aU4TCHO»
AJIBHBIC OI_HI/I6KI/I HpI/I OTBCTC HA BOHpOCBI.

HIkana Kpurepun oueHuBanus

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;

- TIOKa3bIBae€T 3HAHHE OCHOBHBIX MOHATUH JAHCIUILUIMHBI, TPAMOTHO
IIOJIb3YETCs TEPMUHOJIOTUEHM;

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBATh U 00001maTh HHPOPMAIIUIO, HABHI-
KM CBSI3HOTO OITMCAHMSI SIBJICHWUH W MPOIIECCOB;

- IEMOHCTPUPYET YMEHUE H3Jararb Marepuajl B ONPEIEICHHON JIOrnye-

Onenka 5 .
CKOM MOCIIEA0BATEIbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHHUE WILIIOCTPUPOBATh TEOPETUUYECKUE IOJOKECHUS
KOHKPETHBIMHU IIPUMEPAMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHN, YMEHUN
1 HaBBIKOB;
- MOTYT OBITh JOMYIIEHHI OJHA—/[BE HETOYHOCTHU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJOBIIETBOPSICT B OCHOBHOM TPEOOBAHHSIM HA OIEHKY «5», HO TIPH
Ouenka 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporo) - B YCBOCHHH Y4eOHOTO MaTepuaia JTOMyIIeHbI IPOOEIbl, HE NCKa3UBIITUE

COZICpKaHKE OTBETA;
- B U3JI0OKCHUU MaTepI/IaHa I[OHYH_IGHBI HC3HAUYUTCJIBbHBIC HCTOYHOCTH.

- 3HAHWE OCHOBHOTO MPOTPaMMHOI0 MaTepuaia B MHHHMAaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPHUHIMIHAILHOTO XapaKTepa B OTBETE Ha JK3a-
MEHE: HETOJHO WIIM HEIMOCJIEI0BATEIbHO PACKPHITO COJACpKaHHE MaTe-
puaiia, HO OKa3aHo 00IIee MTOHUMAaHKUE BOTIPOCOB;

Ouenka 3 - UMEJIUCh 3aTPYAHEHUS WU JOMYIICHBI OMUOKH B OMPEACICHUN TTOHS-
(YIOBJIIETBOPUTENBHO) | THM, UCIOJIb30BAHUN TEPMUHOJIOTUHU, OMKUCAHUU SIBICHUU U IMPOIIECCOB,
WCTIPaBJICHHBIC TIOCJIC HABOSIINAX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaToOYHas C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBBIKOB, 00YYaIOUIHICS HE MOXKET IPUMEHHUTh TCOPHUIO B HOBOW CHTYya-
II1H.
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(HEy1OBJIIETBOPUTEIILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
aJIbHbIE OLIMOKY IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XCHO HE3HAHHWE WJIM HEMOHMMaHWE OoJibIlield WM HamOoJee
BaXHOI YacTH y4eOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICIICHUH TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoB, KOTOPLIC HE UCITPAB-
JICHBI TTOCJIE HECKOIBKIX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI WU, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHUS, YMCHUS U HaBBIKH.

Onenka 2

Bonpocel k nuddepeHuMPOBAHHOMY 3a4eTy

I Mexanuka (KHHEMAaTHKA ¥ JMHAMHUKA)
1. ITpeamer ¢puzuku. OOIIast CTPYKTYpa U 3a/1a4u Kypca GU3UKU.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBUXKEHUE U €0 XapaKTepucTUKU. Cpeansis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHne. CpeaHee yckopeHrue. MrHOBEHHOE YCKOpPEHHE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoje U uX NpeaACcTaBICHUE B MEXaHHUKE.
6. IlnnaMuka BpalaTeabHOro JBUXKEHUS TBEPIOTO TeIa(OCHOBHOM 3aKOH JUHAMUKH Bpallla-
TEJIBHOTO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT UHEPLIMH, MOMEHT UMITYJIbCA)
7. IMIynbC ¥ €T0 CBSI3b € CHJION. 3aKOH COXPaHEHUS UMITYJIbCA.
8. PaboTa u momHOCTh. [loTeHIIMaNBHAS M KWHETUYECKAs SHEPTHSI.
9.Cas13b sHepruu u padboTsl. [IpeoOpazoBanue YHEPTUN. 3aKOH COXPAHEHHS SHEPTUU U €T0 3Ha-
YEHUE.

II Mexannuyeckue KoJ1e0aHUS ¥ BOJTHBI
10. Konebarenbubie aBrKeHus. ['apMoHnYeckne Kojie0aHus U X XapaKTepUCTUKU. Maremaru-
YEeCKH U NPYKUHHBIN MasTHUKU. DPopMyra A1t HepruoI0B KOJIeOaHHH.
11. IIpeBparnieHue sHEPTrUr Py KOJIeOATEILHOM IBH)KCHUHU. BBIHYXIEHHBIE 1 CBOOOHBIC KOJIe-
Oanwusi. Pe3onanc.
12. Pacnipenenenue konebanuii B ynpyroi cpezne. [IpomonbHbie U monepeuHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIEC BOITHBI.

III MKT naeanbHoro ra3a. TepMmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTUKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKAST YHEPTHUS MOJICKYIL.
15. YpaBuenne MenaeneeBa — Knanelipona v ero XapakTepUCTHKH.
16.2KkcriepuMeHTaIbHbIE Ta30BbI€ 3AKOHBI.
17. 1 3akOH TepMOJIMHAMUKH U €r0 MPUMEHEHHUE K PA3IMYHBIMU30IIPOIIECCAM.
18. AnnabaTnueckoe pacupenue ra3a. Pabota, coBepiiaemas npyu U3MEHEHUH 00beMa rasa.

IVIaekTpocraruka
19. Dnexrpuszanus ten. 3akoH KynoHa. 3aKoH COXpaHEHUs SJIEKTPUYECKOTO 3apsia.
20. DOnexrpuueckoe nose. HanpsskeHHOCTH 3ekTpruyeckoro nosis. [IoTok BekTopa HanpsKeHHO-
CTH 3J1. TIOJISI.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHUKY U TUDJICKTPUKH B AJIEKTPUUECKOM TTOJIE.
23. Pabora 1o nepeMenieHnIo 3apsiia B 3JIeKTpUIeckoM rose. [loTeHnnan u pa3HoCTb MOTEHIIH-
anoB. CBsI3b MEX]y HaMPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHneHCaTOphl. DHEPTHUs 3IEKTPUUECKOTO MOJIS.

V IlocTossHHBII 3JIEKTPUYECKH TOK
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25. Dnektpuueckuii Tok. Cuna Toka. [moTHOCTH TOKA. Pa3HOCTh MOTEHLIMANIOB, HANIPSIKEHUE,
SJ1C.
26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa Jj1s1 ydacTKa [enu U nojaHou nenu. ConpoTUBIECHUE MPOBOIHUKOB.
28. IlocnenoBaTenbHOE U ApaJlIEIbHOE COEAMHEHHUE ITPOBOAHHUKOB.
29. PabGoTa u MOITHOCTH TOKa. 3akoH [[xoyus - Jlenma.
30. DneKkTpUYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHASL TPOBOIUMOCTH, THUITBI
pa3psaoB).
31. DnexTpudecKkuil TOK B OJTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DNeKTpUYECKUM TOK B paCTBOPaxX M paciuiaBax 3JEKTPOJIUTOB (3aKOHbI Dapanest, 3JIEKTPOIIn3
Y €ro IpUMEHEHHE).
VI Marnerusm
33. MarauTHoO€ 1oJie, MarHUTHasi MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJIsl HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-Casappa-
Jlanmaca.
36./leiicTBMEe MarHUTHOTO TIOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.5IBnenue 37eKTpPOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. IlpunIun aecTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. Iudpakuus ceera. JudpakunonHas pemierka.
40. Narepdepenuns cera. MeTo bl MOTy4deHNs KOT€peHTHBIX BOIH. HTepdepomerp Maiikens-
COHa.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnydenus Bogopoaa. Cnexkrpanbubie muHun (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MEX 1y KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMcTBaMH yacTull. @opmyna ae-bpoitis.
47. EcTecTBeHHas paJiOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.

50. AtoMmHOE A1po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. MickyccTBeHHAs paIuOAKTHBHOCTh. SIJIEpHBIC peakiuu (IpUMEpHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.

4.2.3 KypcoBoii mpoeKT/KypcoBasi pabora

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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