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PaGowas nporpamma pucrummuaer «PH3MKa» COCTABICHA B COOTBETCTBHH C TPEOGOBAHH-
My DeNepabHOro rocy[apCTBEHHOTO 00pa30BaTENBHOTO CTAHJAPTa BEICIIETO OGPa3OBaHMSL,
yrBepxkzaerHoro Ilpukasom MunmcrepcTBa o6pasoBanus 1 Hayku Poccmiickoit Demeparuu No
699 ot 26.07.2017 r. Pabogas mporpamMma Npe[HasHAa4eHaA /IS MOITOTOBKH OakanaBpa IIo
Hanpasienuio 35.03.04 ArpoHoMusi, HaPaBIEHHOCTh — CeJIeKIHT H CEMEHOBOICTBO CEJIb-
CKOXO03SIHCTBEHHBIX KYJBTYP. :

Hacrosimas paGo9ast mporpaMma AUCIHUILUIMHEL COCTaB/IeHa B PaMKax OCHOBHOM mpodec-
CHOHAIIBHOM o6pasoBarenbHON nporpammsl (OITOIN) u y9uTHBaeT 0COGEHHOCTH OGydeH S IIPH
HHKJFO3HBHOM O0pa30BaHMM JIMI[ C OTPaHUYECHHEIMH BO3MOXXHOCTSIME 370poBbs (OB3) u nuBa-
JIATOB.

CocraBurens — cTapmuii mpenogasarens Benoycosa C.C.

Pabowuast porpamMma JECHHIUTMEEI OGCYXIeHa Ha 3acelaHuy KadeIpsl arpOTEeXHONOTHH 1
SKOJIOTHH

«15» mas 2024 r. (mpoTokoi Ne 8).

W. o. 3aB. xadenpoi arpoTEXHOJIOIHI B SKOJIOTHH = )
KaHIUOAT OHOJIOTHYECKUX HAYK ,\74-—'@ Z@M —~ H.B. Kupeesa
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Pa6ogast mporpaMma CIMILTHHET On06peHa yueGHO-MeToquIecKot Komuccreit MucTuTy-
Ta arpo3KOJIOTHH

«17» mas 2024 r. (mpoToxoi Ne4)

IIpencemarens yd4eOHO-METOAMYECKOH

KoMuccud MHCTHTYTa arposKoIoruu E. A. Munaes

. B. lllatposa




10.

11.

COJEPXAHME

[Tnanupyembie pe3ynbTaThl 0OYYSHHUS MO TUCIMIUIMHE, COOTHECCHHBIC C TIJIaHU-
pyeMbImMu pe3ynbratamMu ocBoeHus OITOIT

1.1. Ienp u 3aga4n IUCIUATLIMHBI

1.2.  KomneTreHIUU U UHIUKATOPHI UX TOCTUKEHUN

Mecto aucuumiaunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI Y4eOHOU pabOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 10 BUJaM Y4eOHOH paboThI

3.2.  Pacmpeznenenue yaueOHOTO BpEeMEHH I10 pa3einaM U TeMam

CtpykTypa U coliepkaHre AUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO MTOATO-
TOBKY

4.1. CopepkaHu€ JUCUUTLITUHBI

4.2. CopepxaHue JEKIUH

4.3. CopnepxaHue 1abOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NPaKTUYECKUX 3aHATHI

4.5. Bunsl u cofepkaHue caMOCTOSTEIbHON pabOThl 00yJaroIUXCs
VYyebHo-MeToANIEeCKOE 00eCTIEeYCHIE CaMOCTOATEIILHON Pab0Thl 00yUJaIOIIUX CS
0 TUCIUTUINHE

@DOHJ OLIEHOYHBIX CPEJCTB 7Sl MPOBEACHUSI IPOMEKYTOUHON aTTecTaluu 00y-
YAFOIIUXCS IO TUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOXoauMas AJisi OCBOECHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTUHBI
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NudopmaninoHHble TEXHOJIOTUH, UCTIOIb3yEeMbIE TP OCYIIECTBIEHUU 00pa3oBa-
TEIHHOTO TMpoliecca MO AUCIUILTUHE, BKIIIOYAs MepeueHb IPOrpaMMHOTo obecrie-
YeHUs] U UHOOPMALIMOHHBIX CTIPABOYHBIX CUCTEM

MartepuanpHO-TeXHUUYECKas 6a3a, HeOOXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca MO AUCIUILITNHE

[Tpunoxxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.
Jluct peructpanim u3MEHEHMI

N

AN BB

10
11
11

12
13
13

13
13

14

14

16
39



1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp mo nHampasneHuto moarotToBku 35.03.04 Cenekius U CEMEHOBOJCTBO CEIBCKOXO3SIM-
CTBEHHBIX KYJIBTYP JIOJDKEH OBITh MOATOTOBJICH K PEIICHHUI0 3a1a4 MpodhecCHoOHABHON AeSITeTbHOCTH
CJIEIYIOIIUX THUIIOB: TPOU3BOJACTBEHHO-TEXHOJIOTHYECKON M OPTaHU3aIlMOHHO-YITPaBICHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CIHOCOOCTBYIONINX Naihb-
HEUIeMy pa3BUTHIO JIMYHOCTH.

3agaun IUCHUILTHHDI:

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

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

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. 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 JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
JUISI peIIEHUsT CTaH- | OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHSTHS ISl | MATEMATHYECKOTO  arl-
JMApTHBIX 3a7a4 B JEUCTBHUS OOBEKTOB TPO- | pelieHus Tpodeccuo- | mapara, METOI0B aHAJH-
obyacTu arpoHOMUN | (pecCHOHATbHON Jesi- | HaJTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
C IpUMEHEHUEM MH- | TenbHOCTH U KoTophle | (51.0.33 -V.1) TEOPETUYECKOTO M IKC-
dbopMaroHHO- WCTIONB3YIOTCA IJIsL  pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITUOHHBIX | IICHUS] TPOPECCHOHATh- CIIIOBAHMSI TIPU perlie-
TEXHOJOTHUI HbIX 3agad - (b1.0.33 - HUM  TpodhecCHOoHab-
3.1) HbIX 3amad - (b1.0.33-
H.1)

2. MecTto aucuumjinnbl B crpykrype OITIOIT
Juctummna «Du3mka» OTHOCUTCS K 0053aTeNbHON YacTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTeNIbHON MpOorpaMMbl aKaJeMHUUECKOro OaKanaBpuara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucuurmuinHa u3y4yaercs:
— ouHas popma 00OyueHHs BO 2 CEMeCTpe;
— 3a04Has ¢popma oOydeHus Ha 2 Kypce.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonuuecTBo 1yacos
Bun yuebHoii pabotsl ounas popma 3a0uHast Gpopma
o0yJeHus o0yJeHus
KonraktHas pabora (Bcero), 48 16
B TOM 4HcJe NPAKTH4YecKasi NOATOTOBKA
Jlexmuu (JI) 16 8
Jlaboparopusie 3ausTus (JI3) 16 8
[Ipaktuueckue 3ansarus (113) 16
CamocTosiTe1bHasi padota o0yuawummxces (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3aeiaM U TeMam
Ounas dhopma oOydeHHst
Bceero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\:l_)I)I HanmenoBanmne pasaciia U TEMbI gac CP &
' b 3 13 S
Pa3nen 1.Mexanuka
1.1 Beenenune 6 2 4 X
KunemaTtuka maTepuaabHON TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
1.3 | A P 12 2 2 4 4 X
1 TBEPIIOTO TeTa
MexaHn4ecKkue KojieOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekynsapHas ¢Gpu3uka u TEpMOJUHAMHUKA
MonekynsipHO-KHHETHYECKast
2.1 yop 4 . 4 x
TEOpHs UCATLHOTO Tra3a
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoauHamMuka
3.1 | Dnekrpocraruka 8 2 2 4 X
3.2 | [locTOAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarauTHOE 1oJie ¥ TOK 8 2 2 4 X
3.4 DNeKTpOMaruHuTHast MHIYKIUS 4 4 X
DeKTpOMarHuTHbIE KoJieOaHus 1
35 P 4 4 X
BOJIHBI




Pazgen 4. Ontuka

4.1 | I'eomerpuueckas ONTUKA 3 2 1 X
4.2 | BonHoBas onrTuka 9 2 2 1 4 X
4.3 | KBaHToBas onrtuka 4 4 X
Paznen 5. Atomnas ¢usnka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTposb X X X X X X
O611ast TpPyA0EMKOCTh 108 16 16 16 60 X
3aounas hopma oOydeHHS
Beero | B TOM 4HCIIE
KOHTaKTHas pa60Ta %
Tij\‘:[_)bl HanmenoBanmne pa3aciia U TEMBIL gac. CP E"
JI JI3 113 S
Paznen 1.Mexanuka
1.1 Beenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 ILI/IH?.MI/IKa MaTepUaJIbHOU TOYKHU 7 2 5 .
1 TBEPJIOTO Tema
14 Mexanuueckue KoneOaHus u 7 ’ 5 X
BOJIHBI
Paznen 2. MonekynsipHas Gu3nKa 1 TEPMOJIMHAMHKA
21 MonekyapHO-KHHETUYECKast 5 i 5 X
Teopus UJeabHOTO raza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 7 2 5 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 5 5 X
3.3 | MarHuTtHOe 1oJie ¥ TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
35 DNEeKTPOMarHUTHEIE KOJICOAHUS U 5 5 «
BOJIHBI
Paznen 4. Ontuka
4.1 | 'eomeTpuyeckas ONTUKA 9 9 X
4.2 | BonHoBas onrTuka 7 2 5 X
4.3 | KBanToBas onrtuka 5 5 X
Paznen 5. Atomnas ¢usnka
5.1 | AToMHas U saepHas pu3nKa 11 2 9 X
KonTposb 4 X X X X 4
OO01mas TpyI0eMKOCTh 108 8 8 88 4




4. CTpyKTYypa M coep:KaHue JMCUUILJIMHbI, BKJIYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckas MOATOTOBKA MPHU peaTU3alMK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIHH (MOTY-
JIeif) OpraHu3yercs MmyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYJarONIUXCs B
BBITTOJIHEHUH OTACIbHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX ¢ Oymymield npodecCHOHAIbHOW IeATEeNbHO-
CTBIO.

HpaKTI/I‘ICCKaSI IIOATOTOBKAa MOXKECT BKJIIFOYATh B C€651 OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIYCMaTPUBAIOT TMepeaady yueOHoH nHpopMauy 00yJaromuMcst, HeOOXOIUMOM IS TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ Oyayiei mpodeccuoHaNnbHOM AesTeTbHOCTBIO.

PexomenyeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHiuu (OIIK) ot 15 mo 50 %;
- npoeccuonanpubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue IMCUMILIAHBI

Pa3nes 1. Mexanunka

Kunemaruka. KunemaTuka nBH>XKeHUSI MaTEpUaAIbHONM TOYKHM B TpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansiss ckopocTb. MraHoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NpoeKUUsAMU. [1yTh Kak onpeneneHHblii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE 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 IBUXEHUSI MAaTEPUATIBHON TOYKHU MO OKPYXHOCTH. YT0JI noBopoTa. CpeaHss yrio-
Basi CKOPOCTb. MIHOBEHHas yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKpPY>KHOCTH. 3aBUCUMOCTbH yIJIa OT BPEMEHHU MpU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH U €T0 CBS3b C YIJIOBOM CKOPOCTBI0. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPY>KHOCTH.
3aBUCHMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka maTtepuaiabHoOil TOYKH. 3akoHbl HbroTona. Bropoit 3akon HeroTona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT uMnyibca. 3aKOH U3MEHEHUsT MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHOHN cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kunerumueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ paO0TOMN CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrUsi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHHUYECKOW YHEPTUU C TEUEHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MTOJTHOM MEXaHUYECKOW SHEPTUH.

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

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnedanus. Am-
wmrtynaa u ¢gasa. uddepenunansnoe ypaBHeHHE rapMOHMUYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl U1 HAYaJIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.



[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUPOBAHHON MPYKHHBI.
YpaBHeHUE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasgTHUKA. DHEPTHUs
MPY>KUHHOTO MasTHHUKA. 3aKOH cOXpaHeHUus >Hepruu. DU3NUecKuid M MaTeMaTUYeCKU MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblil MasTHUK. [IpuBenennas ninuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaIeHUSI.

CneuuajbHasi TeOPUs OTHOCUTEIBHOCTH. [IpuHiun otHocutenbHOCTU. [IpUHIMI MOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBasi JIMHUS YacTUllbl. CBETOBOM KO-
uyc. [IpeoOpaszoBanus Jlopenma. BeiBon npeodpazoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh BpeMEHHU. Bpemsi xu3HM pacnanaronieics sjeMeHTapHoM yacTtuibl. [lapamokc
onusnenoB. [IpeobpazoBaHusi CKOPOCTEH.

Pa3nesn 2. MosekyasipHas (pM3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOrO rasza. KonueHnrpanus Mosekyin. OyHKus
pacrpeiesieHdst MOJIEKYJ B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBnenue raza. [pu-
OJIMKEHHOE BhIpaKEHHUE JJIsl CPETHETO YKCIa yIapoB MOJIEKY O CTeHKY. CBS3b IaBJIEHUS CO CPETHUM
3HaUYEHHEM KBaJIpaTa CKOPOCTH MoJIeKyJibl. OCHOBHOE ypaBHEHHE KMHETHUECKOW Teopuu ra3za Pacnpe-
nexenne Makcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro rasza. Monp BemiectBa. Yucno ABoragapo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HaAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOTo rasza. Mzoxopuueckuit mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno creneHei cBoOObI MOyeKyibl. PaBHopacnpenenenune sHepruu I10 cremeHsm
cBoOombl. M3o0apuueckuit mporecc. TemIoeMKOCTh HUICATBHOTO Tra3a MPU MOCTOSHHOM JaBJICHHH.
N3orepmuuecknii mpouecc. AnuadaTHYECKuid MpoIecc. DHTPONHUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaI0 TEPMOJAUHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsisi JuHA CBOOOIHOTO mpoOera MoJyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
HNuddysus razos. 3akon duka. Koapbunuent auddysun. BeiBog 3akona duka. Ypasaenue nuddy-
3un. BsszkocTh ra3oB. 3akoH Herotona. Koadduuuent Bszkoctu. BeiBon 3akoHa HeloToHa A1t CHITBI
BSI3KOTO TpeHUs. TernaonpoBoAHOCTh ra3oB. 3akoH Dypre. KoadduimeHT TemnonpoBoaHOCTH.

PeanbHble raspl. MexxMonekynsipHOe B3auMopelcTBue. YpaBHenue Ban-nep-Baambsca. O6oc-
HOBaHuE ypaBHeHMs Ban-nep-Baanbca. BHyTpeHHss 3HEPTHS peabHOTO rasa.

Pa3nen 3. DjeKTpUYecTBO U MArHETU3M

ITocTosiHHOE 3JIeKTpHYECKOe I0JIe B BaKyyMe. DJIEMEHTApHbIE YaCTULIbI, UMEIOIUE 3IEKTPH-
YECKUHU 3apsi. DJEMEHTAPHBIA SJCKTPUYECKHM 3apsAll. 3aKOH COXPaHEHHUs 3aps/ia HU30JMPOBAHHOU
MaKpOCKOIMYECKOH cucTeMbl. B3aumonelicTBue AByx TouedHbIX 3apsinoB. Cuna Bzanmoaeictaus. [o-
TEHIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsAl0B. JleMCTBHE CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MpoOHEIA 3apsia. 3akoH KylmoHa v MpUHIUIT Cyneprno3uuu. HampsokeHHOCTh dIeKTpude-
ckoro noss. 3akoH KynoHa v NpuHIHKI Cynepno3uiuu A HanpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro noiisl. 3akoH KynoHa ¥ IpHUHLUI Cynepno3uuuu i noreHnuana. CooTHOIIEHHE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJIS M NOTeHIMaIL. [ paueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsiius BekTopa
HaIPsSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosiss. CHUIOBbIE JIMHUM W SKBUIIOTEHUUAIBHBIE MO-
BEepXHOCTH. [I0TOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO Mojs. IIoTok BekTOpa HanmpsHKEHHOCTH
nmoJisi ToueqHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM TUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKCHHBIX cephl, mapa u
umirHapa. OCHOBHBIE YpaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

ONEKTPUYECKUN TUIOIb U CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJ€. DIEKTPUUIECKOE MOJIE TOUEU-
HOTO AuMnoJis. BeiBoa Gopmy:n ais HapsHKEHHOCTH TOJIS U MOTeHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
OIS



DiIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loasapHble 1 HENMOIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

[onspuzauusa mudnextpuka. CBoOoAHbIE M CBsi3aHHBIE 3apsiabl. [lomspusoBanHocTs. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSTHHOM JIEKTPH4YeCKOM moJjie. Hocurenu ayeKTpuieckoro Toka. JJeK-
TpocTaTndeckass MHAyKUus. MHaynupoBaHHble 3apsasl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxHOCTHaAs IUIOTHOCTH 3apsifa. IlocTosIHHOE 3JeKTpUYecKoe IMoJe B U30JIMPOBaH-
HOM NPOBOAHUKE. [ paHNYHBIE YCIOBUS HA MOBEPXHOCTH IMPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTh NpPOBOASAIIErO IIapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsixkenue. EMxocts konzeHcaTopa. [lnockuii konneHcarop. Beioa popmy-
JIbI 111 EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3all0JIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (GOpMynbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEeprus
3IEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DiIeKTprYecKui TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
na Toka. BeiBog (opmysibl, cBSI3bIBarOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOKa.
3aKoH coXpaHEeHUs 3apsaa. BeIBoJ ypaBHEHUs HENpepbIBHOCTU. 3aKoH OMa sl ydacTKa [enu B Aud-
(dbepeHuanpHON 1 MHTErpaabHON Gopmax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPo-
BOJHUKOB. [IIOTHOCTh KOHBEKTMBHOTO TOKa B 3apsUKEHHOM IMJIMHJPE, BpAIIaoLIeMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHJI MIPU MEPEHOCE HOCHUTENS TOKa. DJIEKTPOJBHKYIIAs
cuia. HanpspkeHue Ha HEOHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO y4acTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyns — Jlen-
na B nuddepeHuanbHOl U MHTErpasibHON Qopmax. MOITHOCTh TOKAa W yZAelibHas MOIIHOCTb TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B L[N U 3a-
psiza Ha KOHAEHcaTope. 3ajadya 0 TOKE yTeUKU KOHAEHCATopa.

IlocTosiHHOe MarHUTHOE MoJie B Bakyyme. 3akoH buo-CaBapa-Jlamiaca v npuHIUI CyNeprio-
3UIMU. MarHuTHOE 1oJie KPYroBOro Toka. MaruuTHasi MHAYKIUS B LEHTpEe BUTKA. Pacuer mHAyKIUU
MarHuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMM MarHUTHOTO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M HUPKYNSIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMoro Toka. BzauMmoserictBue TokoB. MarHuTHOE MoJie 3apsHKEHHOTO HMJIMHPA,
BpAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLBI criibl Toka B cucreme CH. Borunc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LIUATBHBIX YPABHEHUN TEOPUH MMOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MarHMTHOTO MOJIA HA 3apsiibl M TOKU. MarHutHoe noje. MarouTHas UHAYKIHS.
Cunossle nuHUM MarHuTHOTO nosst. Cuna Jlopenua. /IBukeHue 3apsyKeHHON YacTHUIbI B OTHOPOAHOM
Y TIOCTOSSHHOM MarHUTHOM IToJsie. BBIBOJ ypaBHEHNI ABUKEHUS U UX pelieHue. /[BH>KeHHne BJIOJIb CH-
JIOBO JUHMHM. [[BMKEHME 1O OKPYKHOCTH. 3aBUCUMOCTb pajilyca OKPY>KHOCTH OT CKOPOCTH JIBHIKE-
HHS YacTHUIIbl. J[BrKeHre Mo BUHTOBOM JuHuM. [llar u paaguyc BUHTOBOM JUHHH. J[BUKEHUE 3apsiKEH-
HOW YaCTHUIIBl B 3JEKTPUUECKOM M MAarHUTHOM moiisix. ekt Xoma. OnpeneneHne OTHOMIECHUS 3a-
psiia JIEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 1oJie. MarHUTHBII MOMEHT.

DJIeKTPOMAarHUTHAasi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYKIUU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHEHHE MakcBeiia. DIEeKTpOABIKYILAs CUIa B MPOBOJHUKE, JBUXKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUSA. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. THAYKTUBHOCTh KOHTY-
pa. Llemnp, cocrosiimas U3 NpoBOJIOYHONW KAaTyIIKH U NPOBOJHHUKA. 3aBUCUMOCTb CHUJIbI TOKA B LIEIH OT
BPEMEHH. DHEPrusi MAarHUTHOIO MO B Karynike. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
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OYKTUBHOCTb COJIEHOWJA. DHEPrUsi MarHUTHOTO IOJIsI B 3aII0JJHEHHOM BELIECTBOM coiieHouze. 11not-
HOCTb HEPIrUl MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe Kojedanus. ['apmonnueckue konedanus. KonmeGaTenbHbIH KOHTYp, CO-
CTOSAILIUI M3 KOHAEHCATOpa U KaTyIIKU MHIYKTUBHOCTU. BbIBOJ ypaBHEHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HAMIPSHKCHHS U 3apsiaa
Ha oOkJagkax KoHaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

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

Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CnoxxeHue BOJH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IBYX TapMOHHUYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdeEepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
WutepdepennonHas kapTuHa. PacnpeneneHre WHTEHCUBHOCTH CBeTa Ha dKpaHe. MHTepdepeHuus
JBYX TUIOCKUX BOJIH. IHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepomMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U NpuUHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIOKEHUs TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyrjioM OTBepcTUH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynrodepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAas U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBaHHasg 1o kpyry. EcTecTBeHHBIN, TONSPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHuH. Yroua bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispru3o-
BAHHBIX JIy4eH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelCTBHE H3IIYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM H3IydeHHeM. [II0THOCTh 3HEeprun n3inydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. ®opmyna [Inanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBl. UMmysbe u 3HEprUs ¢potona. dorodddexr. BoaprammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemMenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHue. D-
dext Komnrona. /laBnenue cBera. OnbiThl JleOeneBa. JlaBneHue myvka cBera.

Paznea S. AtomHas puzuka

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

OcHoBBI KBaHTOBOHl MexaHMkHM. KopmyckyssipHO-BOJIHOBOM nayanusM. Bosnbl e bpoitns.
®opmynsl 1e bpoins. Iudpakmus 31eKTPOHOB U HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist craimoOHApHBIX COCTOSIHUM. CIIEKTp SHEPTHM.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIEKTp SHEPruid AJIEKTpOHA. DHEp-
rerudyeckue ypoBHH. [loTeHInansl BO30YXAeHUS 1 HMOHM3aLUU aToMa. [IpocTpaHcTBEeHHOE KBAaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGHUrypauuu. llepuoauueckas cucTemMa >JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U ciou. [Ipunamun [laymu. Oneit [lTepna u 'epnaxa. Dddexr
3eeMaHa.
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®Du3uka aToMHOro sigpa. CoctaB M XapakTEPUCTUKU aTOMHBIX sifiep. CaMOnpon3BOIBHBIN pac-
MaJl YaCTULbI. Y CJIOBHE CAMONPOU3BOJIBHOTO pacnaaa. DHEPrus CBSA3U. Y IejibHas Heprus cBsizu. Ka-
nesbHask MOJENb sAapa. BeiBoa (opMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIENbHON 3HEPrUuu CBSI3U OT
MAacCOBOTO yucia. PanoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. SnepHble peakiuu.

4.2. Conepxanue JeKIuii

Ounast popma 00ydeHUS

JIEK- Kpartkoe conepsxanue neKium
1805051

KomuuectBo
qacCcoB
[IpakTnue-
CKas MOJro-

[\S)

1. Beenenue. Kunemaruka MaTteprajibHOM TOYKHM M BPAalIaTeJbHOIO JIBHIKe-
HHS.

[Ipenmer u 3amaun Kypca ¢pusnuku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUHBIX
3HaHui. CBs3b (UBHKHU C CETBCKOXO3SUCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3MKH B OXpaHe OKpyxarolei cpenbl. CTpykTypa Kypca GU3HKH.
MexaHndeckoe IBM)KEHHE M €r0 OTHOCUTENbHOCTh. [lepeMemienue u myTsh.
CkopocTb, yckopeHue. PaBHOMepHOE NpsSMONIMHENHOE IBUXEHUE. PaBHOYCKO-
PEHHOE NPSMOJIMHENHOE NBM)KEHHUE. YTIOBOE NEPEMEIIECHHUE, YIoBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpsSMOJIMHEHHOE ABUWKEHUE. Pas-
HOYCKOPEHHOE BpPalaTEeJIbHOE IBUKEHUE

2. JAuHaMuKa MaTepHaIbHON TOYKHU U BPAIIATEJbHOI0 IBHKCHUSI. 2
3akonsl HetoToHa. B3aumoaeiicTBue Ten yepes noiie. Buapl cuil B MEXaHHKE.
OuncTka ceMsiH 1o K03 pULmeHTy TpeHus.

[TonsiTie MOMEHTA cUiIbl. MOMEHT MHEPLIMU M MOMEHT MMITYJIbCA TBEPAOTO
tena. Il 3axon HeroToHa 1715 BpamaTensHoro ABmkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opMyibl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 11Heprumneil. CpaBHeHHE OCTYNATEIBHOTO U BPAIIATEIbHOIO
JBUKCHMS 110 KHHEMATHKE, JUHAMHUKE, 3aKOHAM COXPaHCHHS.

3. Mexanuyeckne KoJieOaHus M BOJHBI. ['apMoHMYeckre KoneOaHus U uX ma- | 2
pamerpsl. CMelleHne, CKOpoCTb, YCKOPEHHME NpPU TapMOHHYECKOM  KoJeOa-
TEJIbHOM JBIM>KeHUU. [lomHas sHeprus rapMOHMUYECKUX KoeOaHuid. MasTHUKU
(MpyXUHHBIN, (DU3NYECKUN, MaTEMaTUYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHUE BOJHBI, (ha30Basi CKOPOCTh, UTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

4. OcHoBbl TepmoguHamuku. [lepBoe Hauano TepMoauHaMmuku. Ilpumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMpoIieccaM. AauadaTHBINA +
npouecc. [uxin Kapno. KIIJI TemioBoil MalliiHbl.

5. DJIEeKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsA0B. DIEKTPUUYECKOE Mojie U | 2
€ro XapakTepucTuku. Pabora mo mepeMenieHuro 3apsia B 3EKTPUIECKOM T10-
Je. +

6. MarnuTHoe moJie ¥ TOK. MarHuTHoe 1moJie, €ro CBOMCTBA U XapaKTEePUCTUKH. | 2
3akoH Ammepa. Cuna Jlopenna. BiausiHue MarHUTHOTO Moy Ha OMOJOTHYe-
CKH€ OOBEKTHI.
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7. I'eomeTpuueckasi 1 BOJIHOBasi onTuka. OTpaxeHue, NMpeOMIICHHE, MOriIo- | 2
nienne cBera. [lucnepcus cBera. MHTepdepenuus cBera. Judpakuus cBera. +
[Tonsipuzanus ceera.
8. AToMHas U siaepHas ¢pusuka. Ctpoerue aroma. OnbiT Pezepdopna. KBanto- | 2
BbI€ nocTynatel bopa. Monens atoma Bogopoaa no bopy. CtpoeHne aToMHOT0 +
sapa. PagmoakTUBHOCTh. 3aKOH paauoakTUBHOro pacnaga. EcrecTBeHHas u
HCKYCCTBEHHAs paJIMOAKTUBHOCTb. SiepHbIEe peaKIiu.
Hroro | 16 | 10%
3aouHas hopma oOydeHHS
o 3
& S 2
Ne 88| 2¢
R KpaTkoe copepxanue JeKuuu 3|l E¢
= 2 5
g | E¢
=
1. BBenenne. Kunemaruka mMaTepuajJibHOi TOYKH M BPalIaTeIbHOro ABH- | 2
KEeHMS.
[Ipenmer u 3amaun kypca pusnku. @u3nka Kak OCHOBAa €CTECTBEHHOHAYUHBIX
3HaHU#. CBsA3b (DU3UKH C CEITBCKOXO035HCTBEHHBIM MPOU3BOICTBOM. Ponb ¢u-
3MKH B OXpaHe OKpyxaroieit cpenbl. CTpykTypa Kypca (PU3HKH. +
MexaHnueckoe ABM)KEHHE M €r0 OTHOCUTENIBHOCTH. llepemerieHne U MyTb.
Cxkopoctb, yckopenue. PaBHOomMepHOe mnpsMoiauHENHHOE [BHKEeHHE. PaBHO-
YCKOPEHHOE NPSMOJIMHEHMHOE NBHKEHHE. YTJOBOE IEpeMelleHue, YyrioBas
CKOpOCTb, YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NPSMOJMHENHOE JBUYKEHHE.
PaBHOyCcKOpeHHOE BpalaTeiabHOE ABIKEHNE
2. OcHoBbl TepmoauHamMuKH. IlepBoe Hawano tepmoguHamuku. Ilpumenenune | 2
[TepBoro 3akoHa TEPMOJMHAMHUKU K Pa3IUIHBIMH30MpOIieccaM. Ara0aTHBIN +
npouecc. Huxn Kapno. KIIJI TennoBoit MmammHsl.
3. DJIEKTPOCTATUKA. 3aKOH B3aWMOJICUCTBUS 3apsiOB. DJIEKTPUUYECKOE Tone U | 2
ero xapakTepucTuku. Pabora mo mepemMenieHuIo 3apsaa B 3JIEKTPUIECKOM T10- +
Je.
4. AToMHasi U sifepHasa ¢usuka. Ctpoenue atoma. OnbiT Peseppopna. Kpan- | 2
TOBBIE TTOcTyNnaThl bopa. Monens aroma Bogopoaa o bopy. Ctpoenue aTom- +
HOTro szpa. PagnoakTuBHOCTh. 3aKOH paguMoOaKTUBHOIO pacnaja. EctecTBen-
Hasl ¥ ICKYCCTBEHHAsl PaIMOAKTUBHOCTD. Sl IepHbIE pEaKIIUH.
8
Hroro 10%
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Ounas dhopma oOydeHHst
Ne . 88| g2
HaumenoBanne 1ab0paToOpHBIX 3aHITHIA = 9| =6
/11 EF| B &
s E¢
=
1 BBoansiit uncrpykrax no Th. Onpenenenue norpemrHocted nsmepennii. Omnpe- ’ +
" | meneHue MIOTHOCTH TeJ MPAaBUILHONW T€OMETPUUYECKON POpMBI
2. | N3ydeHne rapMOHHYECKUX KOJIEOAHUH C TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
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3. | 3y4yeHune 3aK0Ha COXpAHEHUS U MPEBPaIICHUS SHEPTUU 2 +
4. | Onpenenenne MOMEHTA HHEPIIMHM METOJOM KPYTHIIbHBIX KOJIeOaHUH 2 +
5. Onpenenenrie 5KBUBAJICHTHOT'O COMTPOTHUBIICHHUS MIPH MOCIEA0BATEIBHOM U Mapa- ) N
JIETbHOM COEAMHEHUSIX
6. | Onpenenenue monynst FOHra meronom nedopmaruu u3ruda 2 +
7. | Onpenenenne hokyca U ONTHYECKON CHIIBI COOMPAIONIECH U pacCeUBAIOIICH JTMH3BI 2 +
3 W3ydenue siBneHus n1u(pakiiny U1 U3MEpPEHHE JUIMHBI CBETOBOM BOJIHBI C TTOMO- ’ 4
" | mplo AN PAKIMOHHON PEMIETKH
HUroro | 16 | 20%
3aounas popma oOydeHUs
o 3
2 .| 5B
Ne . 88l 82
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA = 2| E o
n/n S5 28
S i€
=
1 BBoansnii naerpykrax no Th. Onpenenenue norpemHoctedl usmepenuii. Onpe- ’ +
" | meneHue TUIOTHOCTH TeJl MPaBUIILHON reOMEeTPHUIeCKOr (OopMbI
2. | M3ydeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
3. | 3y4yeHune 3aK0HA COXPAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4 W3ydenue siBneHUs n1u(pakiuy U1 U3MEPEHHE JUIMHBI CBETOBOM BOJIHBI C TOMO- ) N
" | mpro nudpakunoHHON PemETKN
Hroro| 8 | 20%
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
Ounast popma 00ydeHHS
2 | Eg
Ne . IR
HaumeHnoBaHue MpakTHYECKUX 3aHATUN = 9| =6
n/m EF| £k
< £ 2
=
1. | Kunemaruka npsiMOJIMHEHHOTO IBUKEHUSI MATEPUATIbHOM TOYKH 2 +
2. | JIlmnamMuka ABMO>KEHHMS TeJl IO HAKJIOHHOM IJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOU Yepe3 HEBECOMBIN 2 +
| 6ioK.
4. | Kunemaruka 1 JMHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €T0 MPUMEHEHHUE K PA3TUNIHBIMU30MPOIIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | OnTuka 2 +
8. | SAnepuas ¢pusuka 2 +
Hroro | 16 | 20%

3aounas popma o0yueHUs

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIaHOM

4.5. Buabl u coJep:KaHue caMOCTOSITEILHON padoThl 00y4YalouuXxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJIaArOIITUXCS
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KomnnuectBo yacos

Bunbr camocTosiTenbHON paboThl 00yUYarOIINXCs ouHast popma
oOy4eHus

3aouHas Gpopma
00yJeHus

[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM M K 3aLIUTE JTaOOPATOPHBIX
pabor

27

27

BeinonHenue KOHTPOJIbHON PaboTHI

27

CaMocCTOSTEIIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

27

28

IToaroroBka K MpOMEXYTOYHOM aTTECTAUH

6

6

Hroro

60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

HaunmenoBanue Tem 1 BOpocoB

JacoB

KonnuectBo

ouHast popma
00yueHUst

3a04Has

¢dopma
o0yueHHs

Kunernyeckasi TeOpusi pABHOBECHOT0 H/IeaJbHOro rasa. Konmen-
Tpauus MojeKysl. DyHKIUA pacnpeneneHus MOJIEKYJI IPOCTPAHCTBE
u o ckopoctsaMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmmxen-
HO€ BBIpaXKEHHE IJId CPEAHEr0 4YHCIa YOapoB MOJIEKYJI O CTEHKY.
CBs3b aBJICHHSI CO CPEJHUM 3HAYCHHUEM KBajpara CKOPOCTH MOJe-
Kynbl. OCHOBHOE ypaBHEHHME KMHETHYECKOl Teopuu raza Pacmpene-
neHne Makcsema — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BeniectBa. Yucio ABo-
ragpo. MonsipHasg Macca. YpaBHEHHUE COCTOSIHHMS HACAJIBHOIO Tas3a.
3akoH [lanbToHa. CpenHss 3Heprust MOJIeKybl. BHyTpeHHss sHEprus
uaeanbHoro raza. M3oxopuueckui mpoiecc. TemioeMKoCTh uaeaib-
HOTO ra3a IpU MOCTOSHHOM oObeMe. Yucio cremneHeil cBoOOsl MO-
nexynbl. PaBHOpacnpenenenue sHeprum IO cremeHsM cBOOOBI.
N3o6apuueckuii mporecc. TemmoeMKocTh UIEAIbHOTO Ta3a MpH To-
CTOSTHHOM JaByicHuH. M3otepMuueckuii mporecc. Anuadbatuueckuit
npoiecc. DHTPONUS HICATBHOTO raza. DHTPONUS HAEATBbHOIO Tasza
Y BTOPOE€ HayaJlo0 TEPMOIUHAMUKHU.

12

17

daexTpuyeckuii Tok. Cuina Toka. BeiBoa ¢popmysibl, cBA3bIBatOIIEH
IUIOTHOCTh TOKAa M CPETHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH cOXpa-
HeHus 3apsaaa.CoelMHEeHNs: TPOBOAHUKOB. [IITIOTHOCTS KOHBEKTUBHOTO
TOKa B 3apsDKEHHOM LIMJIMHAPE, BPAILAIOLIEMCsl BOKPYT COOCTBEHHOM
ocu. CtopoHHHe cwiibl. PaboTa CTOPOHHUX CHII IIPU MEPEHOCE HOCH-
TeJId ToKa. DIIEKTPOoABIXKYIIas cuia. HanpskeHne Ha HEOAHOPOIHOM
yuactke nenu. 3akoH Owma Juisi MOJHOW Iend. MOIIHOCTh TOKa
U y/ieJIbHAasi MOIHOCTh TOKA.

12

18

JeiicTBMe MATHUTHOTIO MOJIAA HA 3apsiAbl M TOKU. MarHutHoe mnoJe.
MaruutHas uHAyKUMSA. CUIOBbIE JIMHUM MarHuTHoro mons. Cuna
JlopeHna.  JIBuKeHHME  3apsOKEHHOM  4acTULBl B OJHOPOJHOM
1 IOCTOSSHHOM MarHUTHOM Tojie. /[BH)KeHHE BIIOJb CHUJIOBOM JIMHHUU.
JIBU>KEHHE 1O OKPYKHOCTH. 3aBHCHUMOCTb pajguyca OKPYXHOCTH
OT CKOPOCTH JBMKECHHS 4YacTHIlbl. J[BUJKEHHME MO BHUHTOBOH JIMHUMU.
[ITar ¥ paguyc BUHTOBOM JMHUM. JIBUKEHUE 3apsPKCHHOW YaCTHUILIBI

12

18
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B JICKTPUYECKOM W MarHUTHOM Tmoisx. OnpeneneHrue OTHOIICHHS
3apsiia 3JIEKTPOHA K €ro Macce METOJIOM MarHeTpoHa. JleiicTBue mar-
HHUTHOT'O TOJIS

Ha IpoBOJHUK ¢ TokoM. Cuma  Awmnepa. Kontyp ¢ Tokom
B MarHUTHOM I10jie. MarHUTHEIA MOMEHT.

5. | OcHOBBI KBAaHTOBOW MexaHUKH. KopmyckymisipHO-BOJIHOBOH Iya-
mu3M. Bomubr ne bpoitns. @opmynsr ae bpoiins. Judpakuus smaek-
TPOHOB U HEUTPOHOB B KpUcTaiax. BonmHoBas (GyHKIMS U ee CMBICI.
Vpasuenue lpenunrepa. Bonna ne bpoiisist kak pelieHne ypaBHeHUE 12 18
HIpenunrepa amast cBoO0AHOM yacTuisl. HeonpeneneHHOCTH KOOPH-
HaThl U UMIyJIbca. COOTHOILICHUE HEOINPEIEICHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTallMOHAPHBIX COCTOAHUN. CIIEKTp SHEPTHUH.

HUTroro 60 88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aommuXxcst

Y4eOHo-MeTonuueckue paszpabotku mmeroTcss B Hayunoiioubnuoreke @I'BOY BO HOxHo-
VYpansckuii [AY:

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

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

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHMS NpaKTHYe-
CKHX W camMocTosATenbHbIX padot o ¢usuke / coct. C. C. benoycora ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arpo3kosnorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3B) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hdoctym w3 cetu  Uurtepner

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

4. ITOoCTOSTHHBINA AJIEKTPUUYECKUI TOK [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs MJi BBIMOJIHE-
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. — bubmuorp.: c. 41 (7 wa3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — JocTyn u3 ceTn HNuTtepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oH/ OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCcTAlluM 00y4al0UINXCS

Jnisi ycTaHOBIIEHHSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH WM IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst Mo JucuuruinHe. OOoH OLEHOYHBIX CPE/ICTB MPEICTaB-
seH B [Ipunoxxennn Nel.
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7. OcHOBHAs M IONOJHHUTEJbHAS YUeOHas1 JInTepaTypa, Heo0XoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas M JOTIOJHUTEIbHAS yaeOHas muTepaTypa umeercs B HayuHoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOl cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas1 InTepaTypa

1. I'paboBckuii, P. U. Kypc pusuku : yauednoe nmocodue mist By30B / P. U. I'pabGoBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Texkcr :
AJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/184052 (nata ob6pamenus: 25.05.2022). — Pexxum gocTyma: ajst aBTOpU3.
MI0JIb30BATENEH.

2. I'paboBckuii, P. . CoopHuk 3amau no ¢usuke : yaeOHoe nmocodue / P. U. I'paboBckmii. — 4-
e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/210959 (nmata obpamenus: 25.05.2022). — PexuMm noctyma: Jjisi aBTOPHU3.
MOJIb30BATEIICH.

JonosHuTebHAS JJUTEPATypa
1.Kyp6aues, }0.®. ®usuka : yuedbnoe nocodue / F0.®. Kypbaues. - M. : EBpa3uiickuii OTKpBITHINA UH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To ke [DnekTponnsIit pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=90773
2. bysynoBa, M. 10. ®u3uka : yaedbnoe nocodue / M. FO. byzynona, B. B. boaner. — Upkyrck : Up-
kyrckuii 'AY, 2019. — 96 c¢. — Texkcr : snexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361
3. JIio6as, C.M. ®usuka : kypc nexuuit / C.H. Jlrobas ; CTaBpONoOIbCKHI rocy1apCTBEHHBIN arpapHbIit
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKUA TOCYIapCTBEHHBIN arpapHbIii yHuBepcuTeT, 2015. —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: 1m0  TOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EqnHOE OKHO JocTyma K y4eOHO-MeTOAMYeCKUM pa3padoTkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/

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

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

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

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

2. Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Muacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : un., Tabn. — C npwit. — bubnumorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctryn wu3 JjokampHOM cetu  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.
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3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHMS NpaKTHYe-
CKHMX W camMocCTosATenbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arpo3kosiorun .— Mmuacckoe: FOxHo-Ypansckuit ['AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetn HAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  Hutepner

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

4. ITOoCTOSTHHBINA AJIEKTPUUECKUI TOK [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs MJi BBIMOJIHE-
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. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 CeTn HNuTtepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemenHble MHGOPMALIMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCyllecTBJIEHUH 00pa-
30BaTEJbHOIO NMpPoIecca Mo JMCUUILINHE, BKJIKYAs epeYyeHb NPOrPpaMMHOro odecrnevyeHns u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

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

[IporpammHoe obecnieueHue:

1. Onmnepammonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jlunensnonnsiii forosop Ne 11354/410/44 or 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

2. O¢uchsnii maker npuioxxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensuon-
Hb1i goroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AwntuBupyc Kaspersky Endpoint Security nmns Ousneca, JlunensuoHHslii moroBop Ne
44/44/3A/23 ot 05.10.2023

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoqUMAst 1JIsl OCYIIeCTBJIEHUsI 00pa3oBaTelib-
HOT'0 Mpolecca o JMCHUILINHE

Y4yeOHble ayIMTOPUHU ISl NIPOBEeHUS 3AHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
LIeHHbIe 000PY/0BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4YeHH s

1. Yuebnast ayautopus AJis MPOBEIEHUS 3aHITHIA JIEKIIMOHHOTO THIIA, OCHALIEHHAs] MYJIbTHUMe-
IUHHBIM 000pyI0BaHNEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas ayuTOpHs IS IPOBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusukum —
107.

3. YueOHas aynmuTopus IJisi IPOBEACHUS MPAKTUUCCKUX 3aHATHH, 3aHATUHA CEMUHApPCKOTO THIIA,
BBITIOJTHEHUS KYPCOBBIX PabOT, TPYNIOBBIX U WHAUBHIYAIBHBIX KOHCYIBTAIIUHN, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUYHOM aTTecTauuu — 1035.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
1. IToMemieHust A1 cCaMOCTOSTENBHON paboThl o0ydaromuxcs — ayautopust Ne 111a, ocHaren-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJIKIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 0OCHOBHOIO y4e0OHO-1200paTOPHOro 000pyA0BaHNS

bapomerp BP -52
Kommiext 6710K0B IMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
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Mopaens aneKkTpoaBUraresns
DIEeKTPOCKOI Jab0paTOPHBI

HaGop rpy30B 110 MexaHHKe

HaGop nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIITHOE

[lIratuB n3onupyromun

Becsl yaeOHbIE ¢ TUpsSMHU

Bonbr™meTp nabopatopHbIi

Peocrat PIT-6M naGopatopHsIii
Kanopumertp

[ltatus naboparopusiii [I1JI-2
[Mucronet GammmcTHYECKU
JlaGoparopHubrit Ha00p «TerIoBbIe MPOIECCHI»
CTONUK 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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COAEPKAHHUE

Komnerenmun ¢ ykazanuem stana ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHIUKATOPA NOCTHXKECHUS KOMIICTCHIINH. . .
TumnoBsle KOHTPOJIBHBIE 33JaHUS U (UJIM) UHBIE MaTepPHaJIbl, HEOOXOIUMBIE JIJIsl OLIEHKH 3Ha-
HUW, YMEHHUM, HABBIKOB W (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIONIUX CPOpMUPOBaAH-
HOCTb KOMITETEHIIUI B POLIECCE OCBOCHUS AUCIHIIIUHBL. .. ..'uvnninenieneennenannn.
Meroauueckue MaTepUalbl, ONPEACIAIOINE MPOLEAYpPbl OLEHUBAHWS 3HAHUM, YMEHUH,
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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 | TedbHOCTH U KoTopelie | (b.1.0.33 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUI

UCTIONIB3YIOTCS I pe-
meHuss mpodeccuoHab-
HBIX 3amad - (b.1.0.33 -
3.1)

MEPUMEHTAJIBHOTO  HC-
CIICIOBAHUS TIPU pelle-
HUM  TpodeccroHalb-
HBIX 3a7a4 - (b.1.0.33 -
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.1.0.33 -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.1.0.33 - | OOyuatommiics 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- (eccroHaNTBHBIX HaJIBHBIX 33134 C HaJIbHBIX 337134
HBbIX 3a4a4 3aga4 HE3HA4YUTCIIbHBIMHA
3aTPYIHCHUSIMU
b.1.0.33-H.1 | OGyyaromuiics He OoOyuaromuiics OO6yuaromuiics ¢ Ob6yuatrouuiics

BJIaACCT HaBbIKaA-
MU IPpUMCHCHUSA

ci1abo BiameeT
HaBBIKaAMH anMe—

HEOOJILIINMU 3a-
TPYAHEHUSMU BJIa-

¢BOOOIHO BIIaZIEET
HaBbBIKaAMH HpI/IMe—

COOTBETCTBYIOIIIE- HEHHUS COOTBET- JieeT HaBBIKaMH HEHUS COOTBET-
ro pU3uKo- CTBYIOIIETO (M3U- | TPUMEHEHHUS COOT- | CTBYIOILETo (H3H-
MaTeMaTHIECKOT0 KO- BETCTBYIOLIETO (H- KO-
ammapara, MeTo- | MaTeMaTHYeCKOro 3HKO- MaTeMaTHYeCKOT0
JIOB aHAJIN3a U ammapaTa, MeTOJIOB | MaTeMaTH4YeCKOTO | ammapara, METOJIOB

MOZACIIMPOBAHUA, aHaJin3a U MOACIn- alrrapara, MCTod0B aHaJiu3a U1 MOJCIn-
TEOPETUYECKOTO M | POBAHUS, TECOPETU- | aHAJIHM3a M MOJICJIU- | POBAHHS, TCOPETH-
IKCHEPUMEHTAIb- | YECKOTO U IKCIIC- POBaHUs, TEOPETH- YEeCKOT'0 M JKCIIe-

HOTO UCCIIE/IOBA-
HUS IIPU PELICHUU
npogecCuoHaIb-
HBIX 3aJa4

PUMEHTAIBHOTO HC-
CJICOOBaHUA IIPU
pereHuu npodec-
CHUOHAJIBHBIX 3aJ1a4

YECKOT'o U KCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHUS IIPU
pemeHuu npogec-
CHOHAIBHBIX 3324

PUMEHTAIBHOTO UC-
CJICAOBAHUSA MIPpU
pemenun mpodec-
CHOHAJIbHBIX 3aJa4

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 JUCHUIIJIMHBI

TunoBble KOHTPOJBHBIC 33JAHUS U MaTEPHAIIbI, HEOOXOAMUMBIE [T OIICHKU 3HAHHM, YMEHUN H
HAaBBIKOB, COfiepKarcs B yueOHO-METOUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

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

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

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHMS NpaKTHYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arpodkosioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bu6-
guorp.: c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  UMuTepHeT

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

4. TIocTOSIHHBIN JIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc]| : METO/I. yKa3aHUs JUIsl BBIMOJIHE-
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. — bubmuorp.: c. 41 (7 wa3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeTonnyeckue MaTepuaJbl, onpee/somue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMEHHH, HABBIKOB M (MJIH) ONBITA AeATeJbHOCTH, XapaKTepu3yluux 3Tan(s1) popMupo-
BaHUs KOMIIETCHIUI

B nanHoM pa3zziene MeToaudYecKre MaTepHalibl, ONPEIEeISIIONINe MPOLEeyphl OLICHUBAaHUS 3HAa-
HUH, YMEHUN, HABBIKOB MO JUCHHIUTNHE «DU3HKa», MPUBEACHBI IPUMEHUTEIHHO K KXKIOMY U3 HC-
MOJIb3YEMBIX BHJOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTanuu oOydaronux-
csl.

4.1. OneHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YyHcJie B Ipouecce NPaKTHYeCKOH MOAT0TOBKe

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)
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Oreunka 4
(xoporo)

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

- B YCBOCHUHW Y4eOHOro Marepuasia JOMYIIeHbI HEOObIINE MPOOeIhI,
HE MCKa3UBIIUE COICPKAHNIE OTBETA;

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

Onenka 3
(YIOBIETBOPUTENHHO)

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

- IMEJIMCh 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. OunenuBaHue OTYETA 1O TAOOPAaTOPHOH paboTe

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;

- c1ocoOHOCTh PelIaTh 3a4a4H.

Onenka 5
(OTIIMYHO)

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

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

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

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

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

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

Onenka 3
(YAOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OINOKH

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

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO Marepuaya 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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OneHouHbIE CPEACTBA

Kox u HaumenoBanue

TectupoBanue WHJUKATOpa KOMIe-
TCHIOIUN
1. 1.YpaBHEHUE NIIIOCKOM CUHYCOUTIAIbHOM BOITHBL , PAaCIPOCTPAHsIO- NJ-1.0I1K-1

muiicsa Baoiis ocu OX, nMeeT BI/I,I[E 0 Olsm(lO t ~2x) . Ilepuon (B

MC) paBeH. ..
1)2
2)1
3)6.28-nipaB.oTBET
2. 1715 IONIepEYHOM BOJIHBI CIIPABEATIUBO YTBEPIKIC-
1. yacTuIsl cpepl KOJIeOIIOTCS B HAIPaBICHUN pacpoCcTpaHe-
HUSL BOJIHBI
2. YacTUIBI Cpebl KOJIEOIIOTCS B HAIPABJICHUSAX, IEPIICHINKY-
JSIPHO HAIPAaBJIEHUIO PACIPOCTPAHEHUS BOJIHBL.- [IPAB.OTBET
3. Bo3HUKHOBEHME BOJHBI CBSI3aHO C eopManvent cxarus -
pacTsKeHus
3.YpaBHEHUs IBUKECHUS MPYKUHHOTO MAasgTHUKA
dix | b dx  k__F

= —x="coswt
At moodr m i

aomasTra mraththenscammasmo e i o

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

& =0,01sin(10% —

fexc . BonHOBOE yncio K (B M~))
paBHO..
e 5
* 2 mpaB.OTBET
e« 0,5
e 19. Jlnig nonepedHoil BOJIHBI CIIPABEIJIMBO YTBEPKICHHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C AehopMaIfeit coxaTust —
pacTsKEHUs
YacTuibl cpeibl KOJIEOIIOTCS B HAIIPaBICHUH PaclpocTpaHe-
HUS BOJIHEI
YacTuirel cpepl KOJIEOIIOTCS B HAITPABICHUSX, TICPIICHIUKY-
JISIPHBIX HAIIPABJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanbpHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUEe ¢ aM-
mutyao A=4cm u yactoroit v=2I11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, MIPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HAYaJIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C YpaBHECHUEM (B
cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t

6.YpaBHEHHE IOCKOW CHHYCOUIAJIbHOM BOJIHBI, pACIIPOCTPAHSIONICH-

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYUYHBIX

JUCUUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccuo-
HaJIBHOM JIeSITENbHO-
CTH
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¢ =0,0IsmmI0(f ——).

¢Sl B1oab ocu OX, uMeeT BUJ 00 JlIrHa BOJIHBI
(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHUE /:[Bygegmﬂknpym(I)/IHHoro MasiTHUKA
— 4+ _x=
> m

sBisieTcs nuddepeHIInaaIbHbBIM YPaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIIINX KOJCOaHHH - MPaB.OTBET
*  BBIHY)KJEHHBIX KoseOaHi

8.MatepuanbpHas TOYKa COBEPIIAET TAPMOHUUYECKHE KOJIEOaHUs C aM-

mutygo A =4 cm u yacrtoroi v = 2 I'u. Eciu cMmenienue Touku B

MOMEHT BpEMEHH, MPUHSATON 32 HAYAIIbHBIN, PABHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HUIO, TO TOUKa KOJIEOJIETCsI B COOTBETCTBUHU C ypaB-

HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
e x=0.04sin 4zt
e x=0,04sin wt
9. 5151 chepruecKoil BOJIIHBI CIIPABENINBO YTBEPIKICHHUE . ...
* AMmuTya BOJHBI O0OpaTHO MPOMOPIIMOHATBHA PACCTOSHUIO
JI0 ICTOYHHUKA KoJieOaHWH (B HEMOTJIONIAOIICH cpefe) —
MpaB.OTBET
*  BoJHOBBIC TOBEPXHOCTH UMEIOT BUJI MAPAIIEIBHBIX JPYT APY-
Iy INIOCKOCTEMN
* AMIIUTY/Ja BOJIHBI HE 3aBHCHUT OT PACCTOSIHUSA 0 UCTOYHUKA
KosiebaHui (IPH YCIOBHUHM, YTO MOTJIOMIEHUEM CPEJII MOKHO
npeHeopeyn)
10.YpaBHEHUE ABUKEHUS IPYKUHHOTO MAassTHUKA

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

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

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

e« 0,5
e 3,14-npaB.oTBET
e 2
12.MartepuanpHasi TOYKa COBEPIIACT TAPMOHUYECKHE KOJIEOAHUS C
aMIuTyn0i A=4cm u yactotoit v=2 I'u. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYIIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHH ¢ ypaBHeHHEeM (B CU).....
o x=0,04 cos 4nt

27




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

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

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

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBI 00yUdeHHS.

KonTpomnpHas paboTa OlleHUBACTCS KaK «3a4TCHO» WU «HE 3a4TCHO».
Kpurepuu ornieHKkr KOHTPOJIBHOM paOOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYICHTOB Ha YCTAaHOBOY-
Hoit nexuuu. ComepikaHue, MOPSAO0K BBITIOTHEHUS i TPeOOBaHUs K 0(OPMIICHHIO H3JI0KEHBI B METO-
JIMYECKUX yKa3aHUSAX K BBIITOJIHEHUIO KOHTPOJIbHON paboThI:

®dusuka [IIEKTPOHHBIA pecypc] : METOJ. yKa3aHHs M0 U3YYEHUIO JUCHMIUIMHBI U 3aJlaHue IS
KOHTPOJIBHOW pabOTHI CTYyICHTaM 3a09HOTO OTJIEJICHUs arpoHOMHYecKoi criernanbHocTh / coct. C. C.
benoycosa ; FOxuo-Ypansckuii [AY, Uucturyr arposkonorun .— YenssOunck: KOxHo-Y panbckuii
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubmwmorp.: ¢. 74 (5 Ha3zs.) .— 1 MB. — Jloctyn u3 5o-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf. — Hoctyn u3 cetu Untepuer

: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf.

OneHka 0OBSBISAETCS CTYEHTY IMOCHE IPOBEPKHU KOHTPOJIBHOM paboTHI.

HIxkana

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

- CTY/ICHT TIOJTHO YCBOWJI Y4eOHBII MaTepua;

- TIPOSIBIIIET HABBIKM aHaIHM3a, 000OLICHHS, KPUTUYECKOTO OCMBICICHUS
Y BOCTIpUATHS HHPOPMAIUH;

- MaTtepuai U3JI0KeH IPaMOTHO, B COOTBETCTBUHU C 33/IaHUEM, TOUHO HC-
MOJIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHUE WUIIOCTPUPOBATH TEOPETHUECKHE TMOJIOKEHUSI KOH-
KpPETHBIMU MIPUMEPAMU, IPUMEHSITH KX B HOBOW CUTYAIIWH;

- IPOIEMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh U YCTOMUNBOCTh KOMIIETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JJOMYIIEHBI OJIHA-JBE HETOYHOCTU MPHU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

O1leHKa «HE 3aUTEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- oOHapy)XeHO HE3HaHHE WIM HENMOHMMaHue OoMbINed wiu Hamboiee
Ba)XHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OIMNOKHU B OMPEICICHUN TOHATHUH, IPU UCIIOJIb30BaHUU TEp-
MUHOJIOTHH;

- He ¢(hOpPMHUPOBAHBI KOMIETEHIIUHN, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSI, YMEHUS ¥ HABBIKH;

- TpeboBaHus K 0popMiIeHHIO pabOThl HE COONIOIEHBI.
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4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUs TPOMEKYTOYHOM aTTeCTAlluM

4.2.1. 3auer

3ayer sBigercs (HOPMOM OLEHKM KayecTBa OCBOEHHUS O0ydaromMMCs OCHOBHOU mpodeccro-
HaJLHON 00pa30BaTEIbHONW MPOTPaMMBI TI0 pa3jenaM JUciUIIuHbL. [1o pesynpTaTam 3adera oOydaro-
LIEMYCSl BBICTABIIETCS OLICHKA «3aUYTE€HO» WM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPOIIO», «YyJO0-
BJICTBOPUTEIIBHO», «HEYIOBJICTBOPUTEIIBHO» B ciiydae nuddepeHIIMpOBaHHOTO 3a4eTa.

3a4yeT MPOBOAMTCS 1O OKOHYAHWU YTCHMS JIGKUUH U BBITIOJIHEHUS Ja0OpAaTOPHBIX M MpaKTHYe-
CKUX 3aHATHUH. 3a4eT MPUHUMAETCS MPEeroAaBaTesiMU, MPOBOAUBIINMHU JIAOOpPATOPHBIE U MpaKTHYe-
CKH€ 3aHATHUS, WM YUTAIOIIMMHM JIEKIUM 110 JaHHOW AMCLMILIMHE. B cilydae oTcyTCTBHS BEIyIEro
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYECHHBIM PaCHOPSKEHUEM 3aBEIYIOIIETO
kadenpoii. C pa3pemieHus 3aBeayroniero kageapoil Ha 3a4eTe MOXXET IPUCYTCTBOBATD MPETI0/1aBaTellb
Kadepbl, IPUBJICUCHHBIHN 171 TOMOIIIM B IIPHEME 3aueTa.

[IpucyrcTBue Ha 3ayere mpernojaaBaTeneil ¢ qpyrux kadeap 6e3 COOTBETCTBYIOIIETO pacrops-
KEHHS pEKTOpa, IPOPEKTOpa M0 M BOCIUTATENIbHOM paboTe, TUPEKTOpa MHCTUTYTa HE JOMYCKaeTCsl.

dopma(bl) IpoBeNEHHs 3a4eTa ONpenesaoTcs Kadeapoil 1 ToBOAATCA 10 CBEACHUs 00ydaro-
IIMXCs B Ha4aJie ceMecTpa.

Jlig npoBefieHMs 3aueTa BeIyLUi MPEenoiaBaTellb HaKaHyHe M0JIydaeT B IUPEKTOpaTe 3adeT-
HO-3K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpaIlaeTcs B JUPEKTOPAT MOCIe OKOHYAHUS MEPOIpH-
ATHS B I€Hb IPOBEACHUS 3aUeTa WM YTPOM CIIEYIOLIETO JIHS.

OOGyuaromuecst IpH SBKE Ha 3a4eT 005S3aHbl UMETh NPH ce0e 3aYeTHYI0 KHIDKKY, KOTOPYIO OHH
IIPEIBABIAIOT IPETOAABATEIIIO.

Bo Bpems 3auera oOyuaroluecss MOTYT MOJIb30BAThCS C PA3peLICHUs BEAYIEro Mpeno/jiaBare-
JIs CTIPABOYHOM M HOPMATHUBHOM JIUTEPATYPOH, IPYTUMHU OCOOUSMHU M TEXHUUECKUMHU CPEICTBAMH.

Bpewms moaroroBku oTBeTa B yCTHOM opMme mpu clade 3auera JO0JDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (110 KeJTaHHUIO0 00YYAIOIIET0Css OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTBera - He 6omee 10
MUHYT.

[IpenonaBaTenio nMpepoCcTaBIseTCs MPaBoO 3374aBaTh 00YYAIOUIMMCS JOTIOTHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl JUCHUTLIINHBI.

KauecTBeHHas o1leHKa «3aUTEHO», BHECEHHAs! B 3aUETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS y4eOHOro MaTepuania.

Pe3ynbTar 3auera B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh BBICTABIIAETCS B IEHb IIPOBEICHUS
3ayeTa B MPUCYTCTBUU camoro oOywaromierocs. [IpenonaBaTeny HeCcyT MEpPCOHAIbHYIO OTBETCTBEH-
HOCTH 33 CBOEBPEMEHHOCTb U TOUYHOCTHh BHECEHHUS 3alMCEH O pe3ysbTaTax IMPOMEXKYTOYHOM arTecTa-
I[MU B 3a4ETHO-3K3aMEHAIIMOHHYIO BEOMOCTb.

Ecnu oOyyaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKICHUS aTTeCTAallu B CBS3U C He-
MOITOTOBJIEHHOCTHIO, TO B 3a4E€THO-9K3aMEHAI[MOHHYIO BEJOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

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

Hapymenue 1ucHumiInHbl, CIUChIBAHUE, UCIIOJIb30BAaHHE 00YYaIOUIMMUCS HEPA3PEIICHHBIX TIe-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U JAPYTHUX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTesib 00s3aH yJalIUTh
00y4aroIerocst U3 ayIuTOPUH U MIPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aYTCHO.

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEIbHOW MPUYUHE, UH-
OUBUAYaJIbHBIE CPOKU IIPOBEJECHUS 3a4€Ta ONPEACIIAIOTCS JUPEKTOPOM UHCTUTYTA.
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OO0yyaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMPEAes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTCsl B HK3aMEHAlMOH-
HOM JIUCTC.

JlomyckaeTcs ¢ pa3peleHus: JUPEeKTopa MHCTUTYTA 10 yueOHOU paboTe U JoCpovHas ciava 3a-
4cTa € 3allMChIO PC3YJILTATOB B 3K3aMeHaHHOHHBIﬁ JIUCT.

WHuBanuapl ¥ JMlla ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CpOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jiia ¢ OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HApYIIEHHs] OMOPHO-IBUTATENILHOTO ammapara, JOIYCKaloTCs
Ha aTTECTAlMOHHBIC UCTIBITAHUS B COMTPOBOXK/IEHUN aCCUCTEHTOB-COMPOBOKIAIOLINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluy JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aroUIuXcs IO
OIIOIl OGakanmaBpuara, crneruanutTeTra W Marucrparypel» ®I'BOY BO IOxno-Ypansckmit ['AY
(FOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 1.).

No Ol1leHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KoMIIe-
TEHIIUU
1 2 cemecTp N-1.0IIK-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPyKTypa U 3a7a4u Kypca (GU3uKH. HBIC 3aKOHBI €CTe-
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBH)KEHUE U CTBEHHOHAYYHBIX
ero xapaktepuctuku. Cpeansisi ckopocTb. MTrHOBEHHas CKO- JTUCIUIUIAH JJIS pe-
POCTh. ICHHUA CTAHIAPTHBIX
3. PaBHOyCcKOpeHHOE nBuxkeHne. Cpeanee yckopenue. Mrao- 3a/1a4y B 00JIaCTH ar-
BEHHOE YCKOpPEHUE. pPOHOMUU

4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3axonbl Herotona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpeACTaBICHUE B MEXaHUKE.
6. JluHaMuKa BpalaTeaIbHOTO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKHU BPALIATEIbHOTO JABHXKEHHS, MO-
MEHT CHJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXPaHEHUS UMITYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAst dHEP-
THsl.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHUE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KoneGarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus u
MX XapaKTepUCTUKH. MaTeMaTU4YeCKU U IPYKUHHBIN MasTHU-
ku. @opmyna JuIst IeproI0B KojaeOaHMi.
11. IIpeBpatieHue 3HEprur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie u cBoOOIHBIE KosleOanus. Pesonanc.
12. Pactipenenenue koynebanuii B ynpyroi cpene. [lpogonbabie
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. [ToHas KMHETHYECKAs! YHEPTUS MOJIEKYIL.
15. YpaBHenue MenneneeBa — Kinanelipona u ero xapakrepu-
CTHKHU.
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16.OxcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.

17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3IN4YHbIMU-
30mpolieccam.

18. AnnabaTtnueckoe pacmmpenue raza. Pabora, coepiiaemas
MIpU U3MEHEHUH 00beMa Tasa.

IVlaekTpocraruka
19. Onextpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHUsI dJIeK-
TPUUECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsiaeHHOCTh 3JIEKTPUYECKOTO TT0-
1. IIoTok BEKTOpa HAIPSKEHHOCTH 3J1. TOJIS.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1mo nepemMenieHuIo 3apsjia B JIEKTPUICCKOM TI0JIe.
[ToTenuuman u pasHOCTh MOTEHIIUATOB. CBsI3b MEXKY HAIPSKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAIIOB.
24. DnextpoeMKocTb. KoHAeHCaTOphl. DHEPIHs 3JIEKTPUUECKOTO
TOJISL.
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PazHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey 1 nojaHou nenu. ConpoTusiie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U MApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHta.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).
31. DneKTpUYECKHi TOK B MOJTYMPOBOAHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH TOJYIIPOBOJHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHIYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BeIIECTB. JlMamMmarneTnsM, rnapamMartae-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TPOBOJTHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJIA HA ABYDKYIIUACS 3apsa. Cuma

JlopeHua.

37.51BreHnE 3NEKTPOMArHUTHOW MHAYKIIMA U CAMOWHTYKIINH.
38. [Ipunuun neiicTBus Tpancopmaropa.

VII BoyiHOBBIE M KBAHTOBBIE CBOMCTBA CBETA
39. Mudpaxuus cera. JudppakunoHHas pemieTka.

40. Uatepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX
BosiH. MHTepdhepomerp MaiikenbcoHa.

41.1Tonsspuzanus cBeta. 3akoH bproctepa. 3akon Maitoca.

42. ®oroaddext. 3akoHbl poTodddekra.

43. JlaBnenue cBeta. OnbiThl JIeOenena.

44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COJIIOTHO YEPHOTO Tena (3a-
koH Credana-bonpiiMana, 3akoH BuHa).
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45. Cnextp uznydenus Bogopoaa. Criekrpanbubie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomMHas 1 sinepHast pusznka
46. CBsI3b MEXKITY KOPIYCKYJISAPHBIMU U BOJTHOBBIMU CBOWCTBAMH Ya-
ctull. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHasi paluOaKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtomHoOe sipOo, ero cTpoeHue. [IpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. S iepHbIE peakuuu (IpuMe-

phbI).

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOLIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kpurepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOEHUE OCHOBHOW M JOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOrpPAMMOM IUCLHUIIIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (IOIyCKAeTCs HAJIW4YUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIPOCA,
OreHKa «3a4TeHO» WM TOTPEIIHOCTh HENPUHLUIIUAIBHOIO XapakTepa B OTBETE HA BOIPO-
CHl).

JIOTIONHUTENBHBIM YCIOBUEM IOJIyYEHHUS OLEHKH «3a4T€HO» MOTYT CTaTh
XOpOILINE MTOKA3aTeNu B XOJ€ IMPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTE-
MaTHYeCKasi aKTUBHAs paboTa Ha YUCOHBIX 3aHSTHSIX.

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MPHHLIUIHU-

O1LeHKa «HE 3aU4TECHO»
aJbHBIC ONTMOKHU MTPU OTBETE HA BOMPOCHI.

HIkana Kpurepun oueHuBanus

- 00y4aroIUiCs TIOJTHO YCBOWIJ YUeOHBIN MaTepua;

- TOKa3bIBaeT 3HAHHE OCHOBHBIX MOHATUH JHCIUILUIMHBI, TPAMOTHO
IIOJIb3YETCs TEPMUHOJIOTUEH;

- TIPOSIBJIIET YMEHHE aHAJIU3UPOBATh U 00001maTh HHPOPMAINIO, HABHI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponeccCCoB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh MaTepuall B OMPEICICHHON JIOTHYe-

Onenka 5 o
CKOM MOCNeA0BaTeIbHOCTH;
(OTIIMYHO)
- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH MPUMEPAMU;
- IEMOHCTpUPYET ChOPMUPOBAHHOCTH U YCTOWYUBOCTH 3HAHUHN, YMEHHI
Y HaBBIKOB;
- MOTYT OBITh JOMYILEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPH
Ouerka 4 ATOM UMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xoporo) - B YCBOCHHMH Y4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE HCKa3UBIINE

COACPIKAHUC OTBCTA;
- B U3JIOKCHUU MaTcpHrajia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

Onenka 3 - 3HaHME OCHOBHOT'O NMPOTPaMMHOI0 MaTepualia B MHHUMAaJIbHOM O0be-
(YAOBIETBOPUTENHHO) | M€, MOTPENIHOCTH HENPUHIMIHNAIBHOIO XapakTepa B OTBETE Ha HK3a-
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MEHE: HEIMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MaTe-
pHana, HO MoKa3aHo o0Iiee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOMYIIEHbI OIHUOKHU B ONpeAeSIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
WCIIPABJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaTo4Has Cc(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBBIKOB, 00yJaroIIuiics HE MOXET TPUMEHUTh TEOPHIO B HOBOIl cUTya-
005038

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuaa, IPUHITUITH-
aJIbHBIE OITMOKY MPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XCHO HE3HAHWE WJIM HEMOHMMaHWE OoJibIlield WM HamOoJiee
BaXHOM YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICIICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIC HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

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

4.2.2 Dx3aMeH

He npegycMoTpeH yueOHBIM TLIaHOM.
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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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