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Pabouas mporpamma mucnMImEE! «DH3MKa» COCTABICHA B COOTBETCTBHE ¢ Tpebopammsmu Defe-
PATBHOTO rOCYapCTBEHHOIO 00pa3oBaTeNbHOIo CTaHAapTa BhIcIero obpasosanus (PI'OC BO), yr-
BepxaenHoro [Ipukasom MunncTepeTa o6pasoBarus u Hayku Poccmiickoit @enepamun Ne 699 ot
26.07.2017 r. PaGouas mporpamma IpeJHa3HA9eHa /UL HOATOTOBKM (akajaBpa IO HANPABICHHIO
35.03.04 Arponomus, HanpaBicHHOCTE — CelieKIHES M CEMEHOBOACTBO CEIbLCKOXO03HHCTBEHHBIX
KYJBTYP.

Hacrosimasi pa6odas mporpaMMa JHCIMILTHHEL COCTABJICHA B DAMKAX OCHOBHOH IIPO(MECCHO-
HanbHOK obpasosarenbHO# mporpamms! (OITOIT) # yauThBaeT 0COGEHHOCTH OOYYeHMs OPH HEKIEO-
3MBHOM 00pa30BaHWH JIAI C OTPaHMIEHHBIMA BO3MOXHOCTSMY 310poBbi (OB3) 1 HEBAIHIOB.

Cocrasurens — crapmmit npenogasarens C. C. Benoycosa

Pabogasi nporpavMma MECIHILTEE! OOCYXCHA Ha 3acelaHAd Kadeapsl arpOTEXHOJIOTHH i SKOIOTHH

«14» masg 2025 r. (mpotoxon Ne 9).
W.o 3aB. xadenpoit arpoTeXHOIOIHHA U SKOTIOTHH
KaHJu/aT OHOJIOTHYeCKUX HayK 9% ?‘-:{f%/ H. B. Kupeesa

Pabogas mporpamma mucmMUMEEI OnOOpeHa yUeOHO-METOAHYECKOH KoMmuccHedt MHcTHTyTa
arpo3KOJIOTHA

«15» mas 2025 r. (mpotokoin Ne 4).

Ipencenarens yaeOHO-METOqWIECKOMR
KOMHCCHHA { E. A. MuHaes

W. B. Illarposa
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11.

COAEPXKAHHUE

[Tnanupyemple pe3ynbTaThl 00YYEHUS MO AUCIMIUIMHE, COOTHECCHHBIC C TIJIaHU-
pyemMbimMu pesynbTatamMu ocBoeHus OITOIT

1.1. Ienp u 3aga4u IUCIUATLIMHBI

1.2.  KomneTeHIUU U UHIUKATOPHI UX TOCTUKEHUN

Mecto aucuumiaunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI YI4EOHOU paObOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 10 BUJAM y4eOHOH paboThI

3.2.  Pacmpezaenenue ydeOHOTO BpEMEHH I10 pa3feinaM U TeMam

CtpykTypa u coepkaHue JUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO IMOATO-
TOBKY

4.1. CopepkaHue TUCUUTLITUHBI

4.2. CopepxaHue JEKIUH

4.3. CopaepxaHue 1aOOpaTOPHBIX 3aHATUI

4.4. CopaepxaHue NPaKTUYECKUX 3aHATHI

4.5. Bwuabl u coaepKaHue CaMOCTOSITEILHON pabOThl 00yYaroIuXcs
Y4eObHO-MeToANYEeCKOe 00eCTIeYeHIE CaMOCTOATEIILHON PaboThl 00yUYarOIIUXCs
0 TUCIUTUINHE

@DOHJ OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEXYTOUHOM aTTecTaluu 00y-
YAFOIIMXCS TI0 JUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xoaumasi st OCBOEHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJUMBIE 1J11 OCBOCHUS JUCIUILTAHBI

MeTtoaudeckue yka3aHus sl 00yUYaronIuXcs 0 OCBOCHUIO TUCITUTUTHHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIB3yEMbIE IPU OCYIIECTBIEHUH 00pa3oBa-
TEIHHOTO IMpoliecca MO AUCIUILTUHE, BKITIOYAs MepeueHb IPOrpaMMHOTo obecrtie-
YeHUs] U UH(HOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

MartepuanbHO-TeXHUUYECKas 0a3a, HeoOXoauMast I OCyIIeCTBIIeHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCIUILITNHE

ITpunoxxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.

Jluct peructpanm u3MeHEeHHI
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nampasneHuto moarotToBku 35.03.04 Cenekius U CEMEHOBOJCTBO CEIBCKOXO3SM-
CTBEHHBIX KYJBTYp JOJDKEH OBITh MOATOTOBJICH K PEIICHHUI0 3a1a4 MpodecCnoHAbHON AeSITeThHOCTH
CJIEIYIOIINX THUIIOB: TTPOU3BOACTBEHHO-TEXHOJIOTHYECKON M OPraHN3allMOHHO-YIIPaBICHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOTOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTHUBHOMY pelire-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SHUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CHOCOOCTBYIONIUX Naihb-
HEWIeMy pa3BUTHIO JIMYHOCTH.

3agaun TUCHUILTHHDI:

— W3YYUThb OCHOBHBIC (pM3WUYECKHE SBICHUS, OBIAACTh (DYHIAaMEHTAIbHBIMH MOHSATHUSMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKU;

— c(hopMHUpPOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PHM3NYECKOTO MBIITUICHHS;
03HAKOMUTHCSI C HAYYHOW ammapaTypoil ¥ MeTogaMu (PU3MYeCKOT0 HCCIIeI0OBaHUs, TPHUOOPECTH HABhI-
KM TIPOBEJICHUS (PU3NUYECKOTO IKCTICPUMEHTA;

— Hay4UThCS BBIICIATH (PU3NYECKOE COAEpKaHUE B MPOodeCCHOHATBHBIX 3aa4ax OymyIei mes-
TENLHOCTH;

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPBI T0CTHKEHHU I
OIIK-1. CriocobeH pemniaTh TUMIOBBIC 337291 MPOGECCHOHATBHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUEM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Kox u naumenoBanue ©opmupyemsie 3VH
WHIUKATOpa T0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBbIKH
U-1 onk-1 Ucmons- | OOy4arommiicss  pomwkeH | OOyuatomuiics — noa- | O0yvaromuics J0JKeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HUE- | KEH BIIAJICTh: HaBBIKAMH
HBI €CTECTBEHHOHA- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MIPUMEHEHUSI  COOTBET-
YYHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO ¢buznko-
JUISl peIIEHUsT CTaH- | OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHATHS ISl | MATEMATHIECKOTO  arl-
JMApTHBIX 3a7a4 B JIEHCTBUS OOBEKTOB MPO- | pemieHus Tpodeccuo- | mapara, METOI0B aHAJH-
obyactu arpoHOMUN | (pecCHOHATbHON Jesi- | HaTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
C IPUMEHEHUEM MH- | TenbHOCTH U KoTopele | (51.0.33 -V.1) TEOPETUYECKOTO M IKC-
dbopMaroHHO- WCTIONB3YIOTCS I pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITMOHHBIX | IICHUSI TPOPECCHOHATh- CIIIOBAHMSI TIPU perlie-
TEXHOJIOTHI HbIX 3agad - (b1.0.33 - HUM  TpodhecCHOoHab-
3.1) HbIX 3amad - (b1.0.33-
H.1)

2. MecTo aucuunannbl B crpykrype OITIOIT
Juctummna «Du3uka» OTHOCUTCS K 0053aTebHON YaCcTH OCHOBHOM Mpo(hecCHOHATBHOM 00-
pa3oBaTeNIbHON MpOorpaMMbl aKaJeMHUUECKOro OaKanaBpuara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




Jiee yacoB). JlucuurmuinHa u3y4daercs:

— ouHas popma 00yueHHs BO 2 CEMECTpE;
— 3a04Has ¢popma o0yueHus Ha 2 Kypce.

OO0beM mMCHUILIMHBL cocTaBisieT 3 3adeTHbIX equuminl (3ET), 108 akagemuueckux yaca (ga-

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAaM YueOHOM padoThl

KonuuecTBo 1yacos
Buy yueGHo¥# paboTh ounas popma 3a0uHast Gpopma
oOyJeHus oOyJeHus
KonTakTHasi padoTa (Bcero), 48 16
B TOM YHCJIe MPAKTHYeCKas NMOJAT0TOBKA
Jlexruu (JI) 16 8
JlabopaTtopusie 3ansTus (JI3) 16 8
[Tpaktuueckue 3ausarus (113) 16
CamocrosiTesibHasi padota odyuawmuxcs (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas dhopma oOydeHust
Bcero | B TOM 4YHCJIE .
N KOHTaKTHasi paboTa 5
o
TeNIH HaumenoBanue pasnena u TEMbI qac CP 8‘
' b 3 m3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 6 2 4 X
KunemaTtuka marepuanbHOl TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
13 | A P 12 2 2 4 4 X
1 TBEPIIOTO TeTa
MexaHuueckue KoueOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekyinsipHas (pu3uMka 1 TEPMOJUHAMHUKA
MonekynsipHO-KUHETHUECKast
2.1 YIAD 4 . 4 x
Teopus UCATLHOTO Tra3a
2.2 M3onporiecchl B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoguHaMuka
3.1 | DnekTpocraruka 8 2 2 4 X
3.2 | [loCTOSAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarHuTHOE 1oJIe U TOK 8 2 2 4 X
3.4 DneKTpOMarHuTHasi MUHIAYKIHUS 4 4 X
DeKTpOMarHuTHbIE KoJieOaHus u
35 P 4 4 X
BOJIHBI




Pazgen 4. Onruka

4.1

3

I'eomeTpuyeckas ONTHUKA 2 1 X
4.2 | BonHoBas onTHkKa 9 2 2 1 4 X
4.3 | KBaHToBas onrtuka 4 4 X
Paznen 5. AtomHas dusnka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OO611ast TPy A0€MKOCTh 108 16 16 16 60 X
3aouHas hopma 0OydeHHS
Beero | B TOM 4HCIIE
KOHTaKTHas pa60Ta é
Tij\‘:[_)bl HanmenoBanne pas3aciia U TEMBIL gac. CP g
JI JI3 113 S
Paznen 1.Mexanunka
1.1 Bsenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 ILI/IH?.MI/IKa MaTepUaJIbHOU TOYKHU 7 2 5 .
U TBEPJIOTO Tema
14 Mexanuueckue KoneGaHus u 7 ’ 5 X
BOJIHBI
Paznen 2. MonekynsipHas Gu3MKa U TEPMOJIMHAMHKA
21 MonekyspHO-KMHETHYECKast 5 i 5 X
Teopus UJeabHOTO raza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 7 2 5 X
Paznen 3. DnexTpoanHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 5 5 X
3.3 | MarHuTtHOE 10JI€ U TOK 5 5 X
34 DJIEKTPOMAarHuTHAsI MHIYKIIHS 5 5 X
35 DNEeKTPOMarHuTHEIE KOJICOAHUS U 5 5 «
BOJIHBI
Pa3nen 4. Ontuka
4.1 ['eomeTpuyeckas onTuka 9 9 X
4.2 | BonHoBas onTHKa 7 2 5 X
4.3 | KBanToBas onruka 5 5 X
Paznen 5. AtomHas dusnka
5.1 | ATtoMHas u saepHas pu3nKa 11 2 9 X
KonTposb 4 X X X X 4
OO6mast TpyA0eMKOCTh 108 8 8 88 4




4. CTpyKTypa M coep:KaHue JMCUMIIJIMHbI, BKJIOYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTU3alMK yUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
JIeif) OpraHu3yercs MyTeM MPOBEACHUS MPAKTUIECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOW NEATEIHLHOCTH, MPEAYCMaTPUBAIOIINX YYaCTHE OOYyJarONIUXCsS B
BBITTOJIHEHUH OTAEIBHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX C Oymymield npodecCHOHAIBHOW IeATEeNbHO-
CTBIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKAa MOXKECT BKJIFOYAThH B C€6$I OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAMMOM IS TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel MpoQecCHOHANTBHOM NesTETbHOCTBIO.

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

- yauBepcanbhbie komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue Q1M CUUILTAHBI

Pasnen 1. Mexanunka

Kunemaruka. Kunematuka nBH>XKeHUSI MaTEpUaIbHOW TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Paguyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopusa. Bekrop nepemenienus. Cpeansis ckopocTb. MraHoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ MpoeKUusAMHU. [1yTh Kak onpeneneHHblil HHTErpaix OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMeEpHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOycKOpeHHOE IBMKEHHE. 3aBUCUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JABUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3ioxenue BeKTopa yCKOPEHUs 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIBLHOE U KacaTeabHoe yckopeHHs. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka IBM>KEHUS MAaTEpUAIBHON TOYKHU MO OKPYKHOCTU. YT0J noBopota. CpeaHsis yrio-
Basi CKOPOCTb. MTHOBEHHas yIJIOBas CKOpPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NIBHKEHHE I10
OKpPY’KHOCTH. 3aBUCHUMOCTbH yTJIa OT BPEMEHHU IPU PaBHOMEPHOM JBHKeHUH. [lepuon obpamienus Tou-
KM 110 OKPY’KHOCTH U €T0 CBSI3b C YIJIIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPYKHOCTH.
3aBUCHUMOCTbD yTJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPY PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka maTtepuaibHoOil ToOYKH. 3akoHbl HbroTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbc. MoMeHT uMmnyiibca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCA C TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHUS MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHETHUECKOU SHEPTHH ¢ pab0TOMN CUiIbl. MOIIHOCTS.

[Tonnas MexaHuyeckasi SHEPrusi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHHUYECKOW YHEPTUU C TEUEHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJHOW MEXaHUYECKOW YHEPTUH.

JAuHaMuKa TBepaoro rena. BpanieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM OocM. MOMEHT UM-
IyJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPALIAaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeEla.

Koaebanus. [lepuonnueckue konebanus. Yacrora. [lepuoa. 'apmonudeckue xosnedanus. Am-
wmryna u ¢aza. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX KojieObanuil. OnpeneneHne aMIuim-
TYbl 1 HaYaIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.



[pyxunnenii MastHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUpPOBAHHON MPY>KUHBI.
YpaBHeHUE NBWKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPYyKUHHOTO MassTHUKA. DHEPTHUs
MPY>KUHHOTO MAasTHHUKA. 3aKOH COXpaHeHUs: 3Hepruu. DU3NYEeCKUid M MaTeMaTUYECKU MAasTHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauyanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaeHUSI.

CnennanbHasi TeOpus OTHOCHUTeNbHOCTH. IIpuHuMn otHocurensHOcTH. IIpuHIMI TOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBasi JIMHUS 4acTUllbl. CBETOBOM KO-
uyc. [IpeoOpaszoBanus Jlopernma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh, BpeMEHHU. Bpemsi xu3HM pacnanaronieics sjieMeHTapHoM wactuibl. [lapamokc
onmusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3neua 2. MosekyasipHas pu3MKa 1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 HeaJbHOrO rasza. KonueHnrpanus Mosekyis. OyHKIus
pacrnpeiesieHUst MOJIEKYJI B POCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BbIpaKEHHUE JJISl CPETHETO YKCIa yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBJIEHUS CO CPEIHUM
3HaUYEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJibl. OCHOBHOE YpaBHEHHE KMHETHUECKOU Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro raza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJIbl. BHyTpeHHsIs
SHEprus UacalbHOTO rasza. Mzoxopudeckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno creneHei cBoOObI MoOyeKysbl. PaBHOpacnpenenenne sHepruu [10 crenmeHsm
cBoOompl. M3o0apuueckuii mporecc. TemIoeMKOCTh HUCATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuueckuii mporecc. AanadaTHYecKuil MpoIecc. DHTPONHUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOJAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsisi [uMHa cBOOOIHOrO mpoOera MoJsieKysbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
Huddysus razos. 3akon duka. Koapdunuent nuddysun. Beisog 3akona duka. YpaBaenne nuddy-
3un. BszkocTh ra3oB. 3akoH Herotona. Koadduuuent Bszkoctu. BriBoa 3akoHa HeloToHa As1st CHITBI
BSI3KOTO TpeHHs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypbe. KoadduimeHnt TennonpoBoaHOCTH.

PeanbHble ra3pl. MexxMoneKyIsipHOe B3auMojelcTBue. YpaBHenue Ban-gep-Baamsca. O6oc-
HOBaHuE ypaBHeHUs! BaH-nep-Baanbca. BHyTpeHHss 2HEPTHS peaibHOro rasa.

Pa3nen 3. DjieKTpUY€eCTBO U MATHETHU3M

ITocTosiHHOE 3JIeKTPpHYECKOe T0JIe B BaKyyMe. DJIEMEHTApHbIE YaCTULIbI, UMEIOIIUE 3IIEKTPH-
YECKUH 3apsi. DJIEMEHTAPHBIA SJICKTPUYECKHUM 3apsll. 3aKOH COXpaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIHMYECKOH cucTeMbl. B3anMonelicTBrue 1ByX TouedHbIX 3apsiioB. Cuna Bzanmoaeictaus. [o-
TEHIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsoB. J[eMCTBHME CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MpoOHKIA 3apsia. 3akoH KylioHa ¥ MpUHIUI Cyneprno3uiiui. HampsokeHHOCTh dIeKTpude-
ckoro nouss. 3akoH KynoHa v NpuHOKIN Cynepno3uuuu A HapsKeHHOCTH. [loTeHnman anekrpuye-
ckoro noiisi. 3akoH KylioHa ¥ IpHUHLUI Cyneprno3uuuu g noreHnuana. CooTHOIIEHHE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJIS M NOTeHIMAIL. [ paiueHT noTeHuana.

Pabora npu mepeMerieHun 3apsijia B MOCTOSIHHOM 3JIeKTpudeckoM moje. Llupkymnsius BekTopa
HaIPsSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHIOBbIE JIMHUM W SKBUIIOTEHUUAIBHBIE TO-
BepXHOCTH. [I0TOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MoJs. IIoTok BEkTOpa HaNpsHKEHHOCTH
moJisi TouedHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpuueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsKEHHOM MIJIOCKOCTH. DJIEKTPUUECKUE MO 3apsDKEHHBIX cdepbl, mapa u
umiuHapa. OCHOBHBIE ypaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

DNEKTPUUECKUH TUIOIb M CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJ€. DIEKTPUUIECKOE MOJIE TOUYEU-
HOTO AuMoJist. BeiBox Gpopmy:n A Haps>KEHHOCTH TOJIS U MOTeHIMAaNa. DJISKTPUUECKU MOMEHT JH-
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DJIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loasapHble 1 HENOIApHBIE MOJIEKYJIbl. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

[onspuzauusa mudnextpuka. CBoboaHbIe U cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTh. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/I0B U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTudeckass MHAyKuus. MHaynnpoBaHHble 3apsaasl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHuKe. [loBepxHOCTHaAs IIOTHOCTH 3apsiaa. IlocTosiHHOE 37eKTpUYecKoe IMoJie B U30JIMPOBaH-
HOM NPOBOJAHUKE. ['paHNYHBIE YCIOBUS HA MOBEPXHOCTH IMPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTh NpPOBOASAIIErO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsokenne. EMxocts koHzeHcaTopa. [lnmockuii koHneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH INIOCKOI'O KOHJIEHCATOPa, 3allOJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BbIBOI (GOpMyINbI [Uis SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEprus
3IEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKkui TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BriBog (opmysibl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOoKa.
3aKoH coxpaHeHUs 3apsiaa. BeIBoJ ypaBHEHUs HeNpepbIBHOCTU. 3aKoH OMa sl ydacTKa [enu B Aud-
(dbepeHManbHON U MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs Tpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKA B 3apsUKEHHOM IMJIMHJpPE, BpAIIaoLIeMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHJI MIPU MEPEHOCE HOCHUTENS TOKA. DJIEKTPOABHKYIIAs
cuia. HanmpspkeHue Ha HEOJHOPOJIHOM y4acTKe 1enu. 3akoH OMa 11 HEOJTHOPOIHOTO YYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyms — Jlen-
na B nuddepeHuanbHOl U MHTErpasibHON Qopmax. MOIIHOCTh TOKAa W yJelbHas MOIIHOCTb TOKa.
BriBox 3akoH Jlxkoyns — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U IMTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiaa Ha KOHAEHcaTope. 3ajadya 0 TOKE YTEUKH KOHAEHCATopa.

IlocTosiHHOE MarHUTHOE MoJie B BakyyMme. 3akoH buo-CaBapa-Jlannaca u npuHIUI CylepIio-
3UIMU. MarHuTHOE 1oJie KPyroBOro Toka. MaruuTHas MHAYKIUS B LIEHTPE BUTKA. Pacuer mHayKIuu
MarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOIO MOJIsl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToToK M HUpPKyHAUS BEKTOpAa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. BzaumoselictBue TokoB. MarHUTHOE MOJie 3aps>KEHHOTO HMJIMHAPA,
BpAIAIOIIErocsi BOKPYT COOCTBEHHOM ocH. OmnpeneneHue euHNLbI crilbl Toka B cucreme CH. Brrumc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BriBoa muddepen-
LUUATBHBIX YPaBHEHUN TEOPUH MMOCTOSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MAarHUTHOIO MOJIA HA 3apsiibl M TOKU. MarHutHoe noje. MarouTHas UHAYKIHS.
Cunossle nuHUM MarHuTHOTO nosst. Cuna Jlopenua. /IBukeHue 3apsKeHHON YacTHUIbI B OHOPOAHOM
Y TIOCTOSSHHOM MarHUTHOM IToJsie. BBIBOJ ypaBHEHNI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIOJIb CH-
JIOBOY JMHMHU. [[BUKEHME IO OKPY>KHOCTH. 3aBUCUMOCTb pajilyca OKPY>KHOCTH OT CKOPOCTH JIBHIKeE-
HHS 4acTHUIIbl. J[BrKeHre Mo BUHTOBOM JuHuM. [llar u paanyc BUHTOBOHM JUHHUH. J[BUKEHUE 3apsiKEH-
HOW YaCTHUIIBl B 3JEKTPUUECKOM M MAarHUTHOM moiisix. D ekt Xoma. OnpeneneHne OTHOMIECHUS 3a-
psiia BJIEKTPOHA K €r0 Macce METOJI0OM MarHeTpoHa.

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

DJIeKTPOMArHUTHAasi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYKIUU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHEHHE MakcBeiia. DIEeKTPOABIKYIIAs CUIa B MPOBOJHUKE, JBUKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIMS. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKUMU. MIHAYKTUBHOCTh KOHTY-
pa. Llenp, cocrosimas U3 NpoBOJIOYHONW KAaTyIIKH U NIPOBOJHHUKA. 3aBUCUMOCTb CHUJIbI TOKA B LIEH OT
BPEMEHH. DHEPrus MAarHUTHOIO MO B KaTrylmke. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
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OYKTUBHOCTb COJIEHOMJIA. DHEPrUsi MarHUTHOTO I0JIsI B 3aII0OJJHEHHOM BELIECTBOM coJieHouze. 1lnot-
HOCTb HEPTrUM MarHuTHOTO 1noJisa. Toku Pyko.

DJIeKTPOMAarHUTHbIe KojedaHus. ['apmonnueckue konedanusi. KomebaTenbHblii KOHTYp, CO-
CTOAILIMHN M3 KOHACHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BBIBON ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYPE, HAMPSIKCHUS U 3apsaa
Ha oOKJagkax KoHaeHcaTopa. Yactora konebanmit. @opmyna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMArHuTHOe moJie. YpaBHeHUs MakcBeiia B HMHTErpaibHOW M nuddepeHInanbHoMl
dopmax. [TnoTHOCTH TOKa cMmemieHus. Bekrop YMona — Iloiitunra.

Pa3nea 4. Ontuka

BoJsiHoBas onTuka

HNuTepdepenuus. CnoxxeHre BOJH U KOJIeOaHUNA. AMIUTUTYa CyMMBI IBYX TapMOHHYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdEepeHnusa cBeTa OT AByX TOUYEYHBIX HCTOYHHUKOB.
Wutepdepenonnas kapTtuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha »KpaHe. MHTepdepeHuus
JBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [Nolirenca — @peHens U npuHUKN cyneprno3uiuy. ['padpudeckuit MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyriaoMm oTBepcTuU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakunsa Opaynropepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipm3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJISPU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bounna, monsipuzoBanHas 1o kpyry. EcTecTBEeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
cBeT. Crenenp noisgpusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHuH. Yroun bprocrepa.
[Tonstpu3anus cBeTa pHW JBOMHOM JydenperaomieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4EH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelcTBUE H3IIYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPONHBIM M3IyueHUeM. [II0THOCTh 3HEpruM M3iydeHus. 3aKOHbI paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonabsimana.
3akoH cMmenieHus: Buna.

®DotoHbl. DoToHBl. UMnynsc 1 3HEprUsa dpotoHa. Dotodddext. BoaprammnepHas xapakTepucTH-
Ka BaKkyyMHOTo (oTtosnemenTta. 3akoHsl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydyeHHe. D-
¢dext Komnrona. /laBnenue cBera. OnbiThl JleOeneBa. JlaBneHue mydka cBera.

Paznen S. AtomHas puzuka

Boposckas Teopust atoma. Criektp usnyuyeHus aroma Bojgopona. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epua. Teopus Bomopoaonomodororo nona. I[locrynarer bo-
pa. CxopocTh U panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanu3M. Bosnbl ne Bpoitns.
®opmynsl 1e bpoins. Iudpakmnus 31eKTPOHOB M HEHTPOHOB B KpucTautax. BomHoBas QyHKIUS | ee
cmbici. YpasHenue lIpenunrepa. Bonna ne bpoiins 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 KBAHTOBOM MexaHUKe. CIEKTp SHEPruid AJNEKTpoHA. JDHEp-
rerudeckue ypoBHH. [loTeHnnans! BO30yKIeHUs 1 HMOHM3AaLUHU aToMa. [IpocTpaHcTBEeHHOE KBAaHTOBA-
Hue. KBantoBeie uncia. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypamuu. llepmoauueckas cuctemMa 3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U ciou. [Ipunamun [aymm. Oneir [lTepna u 'epnaxa. Dddexr
3eeMaHa.
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®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKU aTOMHBIX siiep. CaMOnpou3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOIO pachaaa. DHEPrus CBs3U. Y iejibHask 3Heprus cBsizu. Ka-
nesbHas MOJENb Aapa. BeIBoa GopMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIEIbHON 3HEPTUH CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH PaJOaKTUBHOIO pacnaja. JnepHble peakiuu.

4.2. Conepxanue JeK Ui

Ounas ¢popma oOyueHust

JIEK- Kpartkoe conepsxanue neKiuu
1805051

Konuuectso
qacORB
[TpakTuye-
CKasl IIOATOo-

\S)

1. Beenenue. KunemaTtuka MaTepuajabHOM TOYKHM M BPallaTeJIbHOIO JBHKe-
HHS.

[Ipenmer u 3amaun kypca ¢pusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUHBIX
3HaHui. CBs3b (DUBHKHU C CEITBCKOXO3IMCTBEHHBIM MTPOU3BOJACTBOM. Ponb  ¢u-
3MKH B OXpaHe OKpy»Katorei cpenbl. CTpykTypa Kypca (PU3HKH.
MexaHn4eckoe [BM)KEHHE M €ro OTHOCUTENbHOCTh. [lepemMereHune u myTh.
CkopocTb, yckopeHue. PaBHOMepHOE NpSAMOIMHEWHOE IBUXEHUE. PaBHOYCKO-
PEHHOE NPSAMOJIMHENHOE NBM)XEHHUE. YTIOBOE NEPEMEIIEHHUE, YIJIOBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSMOJIMHEHHOE ABUKEHUE. Pap-
HOYCKOPEHHOE BPAILLATEIbHOE IBUKEHUE

2. JAuHaMHKa MaTepHaJIbHON TOYKHU U BPAIIATEJHHOI0 IBHKCHHUS. 2
3akonbl HetoToHa. B3aumoaeiicTBue Ten uepes noiie. Buabl cuin B MEXaHHKE.
OuncTka ceMsiH 1o K03 puuneHTy TpeHus.

[TonsiTie MOMEHTa cUiIbl. MOMEHT MHEPLIMU M MOMEHT MUMITYJIbCa TBEPAOIO
tena. Il 3axon HeroToHa 115 BpamaTensHoro ABmxkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opMyisl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 11Heprumneil. CpaBHeHHE OCTYyNAaTEIBLHOTO U BPAIlaTEIbHOIO
JBUKCHMS 110 KHHEMATHKE, TUHAMHUKE, 3aKOHAM COXPAHCHHS.

3. MexaHuyeckne KoJieOaHus M BOJIHBI. ['apMoHMYeckue KoneOaHud U uX ma- | 2
pamerpsl. CMelleHne, CKOpoCTb, YCKOPEHHE NpPU TapMOHHUYECKOM  KoJeOa-
TEJIbHOM JBI>KEeHUU. [lomHas sHeprus rapMOHMUYECKUX KoseOaHuid. MasTHUKU
(MpyXUHHBIN, (QU3NYECKUN, MaTEMaTHYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHE BOJIHBI, ()a30Basi CKOPOCTh, JUTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

4. OcHoBbl TepMoguHamMuku. [lepBoe Hauano TepMoauHaMmuku. Ilpumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMpoIieccaM. AauadaTHBINA +
npouecc. [uxi Kapno. KIIJI TenyioBoil MallinHbl.

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

6. MarnuTHoOe moJie ¥ TOK. MarHuTHOE 1MoJie, €ro CBOMCTBA U XapaKTEePUCTUKH. | 2
3akoH Ammepa. Cuna Jlopenna. BiausitHue MarHUTHOTO Moy Ha OHOJOTHYe-
CKH€ OOBEKTHI.

11




7. I'eomeTpuueckasi u BOJIHOBasi onTuka. OTpaxeHue, NMpeOMIICHHE, MOrIo- | 2
nienne cBera. Jlucnepcus cBera. MHTepdepenuus cBera. Judpakuus cBera. +
[Tonsipuzanus ceera.
8. AToMHas U sifepHas ¢pusuka. Ctpoerne aroma. OnbiT Pezepdopna. KBanto- | 2
BbI€ nocTtynatel bopa. Monenb atoma Bojopoaa no bopy. CtpoeHne aToMHOT0 +
sapa. PagmoakTUBHOCTh. 3aKOH paauoakTUBHOro pacnaga. EcrecTBeHHas u
HCKYCCTBEHHAsl paIMOAKTUBHOCTb. S iepHbIEC peaKiiu.
Htoro | 16 | 10%
3aounHas hopma oOydeHHS
) 3
& 8 2
Ne 88| 2¢
KpaTkoe copepxanue JeKuuu z 2| B8
JEKUUU EF| E&
S g2
=
1. BBenenune. KuneMaTuka MaTepHaJbHOW TOYKH W BPAlIATEJbHOrO BHU- 2
KEeHMS.
[Tpenmer u 3amaun Kypca Gusukn. Ou3nka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHU#. CBsA3b (DU3UKH C CEITBCKOXO035HCTBEHHBIM MPOU3BOACTBOM. Ponb ¢u-
3WKH B OXpaHe OKpyxkarotel cpeasl. CTpyKTypa Kypca PU3UKH. +
MexaHnyeckoe ABM)KEHHE M €r0 OTHOCUTENBHOCTh. llepemenienue M myTb.
Cxkopoctb, yckopeHue. PaBHomepHOe mnpsMoiuHENHHOEe [BHKEeHHE. PaBHO-
YCKOPEHHOE MpPSIMOJIMHEHHOE NBHKEHHE. YTJOBOE IEpeMelleHue, YyrioBas
CKOpPOCTb, YIJIOBOE YCKOpeHHE. PaBHOMEpHOE MNpSAMOJIMHENHOE IBUXECHHUE.
PaBHOyCcKOpeHHOE BpallaTeabHOE ABMKEHHE
2. OcHoBbl TepmoauHamMuKH. IlepBoe Hawano tepmoguHamuku. Ilpumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMHUKH K Pa3IUYHBIMH30MpOIieccaM. ATnabaTHBIN +
npotecc. Hukn Kapno. KITJI TermnoBoil MalinHbI.
3. DJIEKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsiioB. DJIEKTPUUYECKOE Tone u | 2
ero xapakTepucTuku. Pabora mo mepemMenieHuIo 3apsaaa B 3JIEKTPUIECKOM T10- +
Je.
4. AToMHas u sifepHast ¢usuka. Ctpoenue atoma. OnbiT Pesepdopna. Kpan- | 2
TOBbIE TTOCTynaThl bopa. Monens aroma Bogopoaa no bopy. Ctpoenue atom- +
HOro sigpa. PannoakTuBHOCTH. 3aKOH PaJiMOAKTHUBHOTO pacmana. EctecTBeH-
Hasl ¥ ICKYCCTBEHHAs PaIMOaKTUBHOCTD. Sl IepHbIE peaKIUHU.
8
Hroro 10%
4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
: | Eg
Ne . g2 28
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA 9| =6
/1 EF| £ &
g | &8
=
1 BBoansbiii uncrpykrax no Th. Onpeznenenue norpenrHocted nsmepennit. Omnpe- ) +
" | meneHuWeE MIOTHOCTH TEJ MPABUIHLHON T€OMETPUUYECKON POopMBI
2. | 3ydyeHne rapMOHHYECKUX KOJIEOAHUH C TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
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3. | M3ydeHue 3aK0Ha COXPAHEHUS U MPEBPaIICHUs SHEPTUH 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJeOaHUH 2 +
5 OnpeneneHrie SKBUBAIEHTHOTO COITPOTUBIIEHUS MPU MTOCIIEA0BATENILHOM U Iapajl- ’ +
" | JeTbHOM COEAMHEHUSIX
6. | Onpenenenue moayns FOHra mertonom aedopmaiuu u3ruda 2 +
7. | Onpenenenne Gokyca ¥ ONTHUESCKON CHIIBI COOMPAIONICH M pacCeUBAIOIICH JTHMH3BI 2 +
3 Wzydenue sBneHus: AMppakiiuyi U1 U3MEpPEHHE JUIMHBI CBETOBOM BOJIHBI C TTOMO- ’ +
" | mplo AU PAaKIHMOHHON PEIIETKH
HUroro | 16 | 20%
3aounast popma oOyueHUs
) 3
g | 28
Ne y 58l 22
HaumenoBanne 1ab0paTOpHBIX 3aHITHIA 22 E¢o
n/m EF| E&
g7 B¢
=
1 BBoansiii nactpykrax no Th. Onpenenenue norpemHoctell usmepenuii. Onpe- ’ +
" | meneHue TUIOTHOCTH TeJl MPaBUIILHON TreOMETPHUIECKON (OpMBI
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHH ¢ TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4 Nzyuenue siBneHus Auppakiiuyi 1 U3MEpPEHHE JUIMHBI CBETOBOM BOJIHBI C TTOMO- ’ +
" | mpro nudpakinOHHON PemETKH
Hroro | 8 | 20%
4.4. ConepxxaHue NPaKTUYECKUX 3aHATHI
Ounast popma oOyueHHS
=
2 g g
= O m
Ne y 58| 2¢
HanmeHnoBaHMe NpakTUYECKUX 3aHATHN 2| Eo
n/n g 5| 25
g | &8
=
1. | Kunemaruka npsiMOJIMHEHHOTO IBUKEHUSI MATEPUATIbHOM TOYKHU 2 +
2. | JlmnamMuka ABMO>KEHHMS TeJl 10 HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOM Y€pE3 HEBECOMBIN 2 +
| 6sok.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHYECKUX KOJIeOaHUH 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €70 MPUMEHEHHUE K PA3TUIHBIMH30TIPOIIECCaM 2 +
6. | DnekTpocraTHKa 2 +
7. | OnTuka 2 +
8. | Slnepnas dusuka 2 +
HUroro | 16 | 20%

3aounas popma oOyueHUs

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TUIaHOM

4.5. Buabl u coJep:KkaHue caMOCTOSITEJIbHOI padoThl 00y4aromuXxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YyUIarOITUXCST
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KomnuectBo yacos

Bunbl caMmocTosTenbHON paboThl 00YYarOIIIXCs ouHast popma
oOyJeHus

3aouHas Gpopma
00y4eHus

[ToaroroBka K 7a00paTOPHBIM 3aHATHUSAM U K 3aLUTE JTa0OPATOPHBIX
pabot

27

27

BrinonHeHue KOHTPOJIbHOW PaboTHI

27

CaMoOCTOSTEIIEHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

27

28

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUH

6

6

Hroro

60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yYarOIIHXCS

n/m

HanmenoBanue TeM 1 BOpocoB

JacoB

KonnuectBo

ouHasi popma
00y4JeHust

3a04yHas

¢dopma
o0yueHus

Kunern4yeckasi TeOpusi pABHOBECHOT0 H/IeaJbHOro rasa. Konmen-
Tpauusl MojeKyn. OyHKIUA pacipeneacHuss MOJIEKYJ IMPOCTPAHCTBE
u o ckopoctsaMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmmxen-
HO€ BBIpaXKEHHE IJId CPEAHEro 4YHucCja YIapoB MOJIEKYI O CTCHKY.
CBs13b aBJICHHSI CO CPEJHUM 3HAYCHHUEM KBajpara CKOPOCTH MOJe-
KyJbel. OCHOBHOE ypaBHEHHME KMHETHYECKOl Teopuu raza Pacmpene-
neHne Makcsemina — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BeniectBa. Yucio ABo-
ragpo. MonsipHasg Macca. YpaBHEHHUE COCTOSIHHMS HACAJIBHOIO Tas3a.
3akoH [lanbToHa. CpenHss 3HEpIrust MOJIEKYJIbl. BHyTpeHH:s sHEprus
uaeanbHoro raza. M3oxopuueckui mpoiecc. TemioeMKoCTh uaeaib-
HOTO ra3a IpU MOCTOSSHHOM oObeMe. Yucio cremneHeil cBoOOIbsl Mo-
nexynel. PaBHOpacmpenenenue sHeprum IO cremeHsM cBOOOBI.
N3obapuueckuii mporecc. TemmoeMKocTh UIEabHOTO Ta3a MpH T0-
CTOSTHHOM JaByicHuH. M3otepMuueckuii mporecc. Anmadbatuueckuit
npoiiecc. DHTPONUS HJICATBHOTO raza. DHTPONUS HACATBbHOIO Tasza
Y BTOPOE€ HayaJI0 TEPMOJIUHAMUKH.

12

17

daexTpuyeckuii Tok. Cuina toka. BeiBoa ¢popmyIbl, cBA3bIBatOIIEH
IUIOTHOCTh TOKa M CPETHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH cOXpa-
HeHus 3apsaaa.CoelnHEeHNs TPOBOAHUKOB. [IITIOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsHDKEHHOM LIMJIMHAPE, BPAILAIOLIEMCsl BOKPYT COOCTBEHHOM
ocu. CtopoHHue cwiibl. PaboTa CTOPOHHUX CHII IIPU TIEPEHOCE HOCH-
TeJIA ToKa. DIIEKTPpOoABIXKYIIas cuna. HanpskeHne Ha HEOAHOPOIHOM
yuyacTke nenu. 3akoH Owma Juisi MOJHOW Iend. MOIIHOCTh TOKa
U yJieJIbHasi MOIIHOCTb TOKA.

12

18

JeiicTBMe MATHUTHOI'O IOJIAA HA 3apsiAbl M TOKU. MarHutHoe mnoJe.
MaruutHas uHAYKOMS. CUIOBbIE JIMHUM MarHuTHoro mons. Cuna
JlopeHnma.  JIBuKeHHME  3apsOKEHHOM  4acTHLBl B OJHOPOJHOM
1 MIOCTOSSHHOM MarHUTHOM Tojie. /[BH)KeHHE BIIOJb CHUJIOBOM JIMHHUU.
JIBU>KEHHE 1O OKPY>KHOCTH. 3aBHUCHUMOCTb paguyca OKPYKHOCTH
OT CKOPOCTH JBMIKEHHS 4YacTHIlbl. J[BUJKEHHME MO BHUHTOBOH JIMHUMU.
[ITar ¥ paguyc BUHTOBOM JMHUU. JIBUKEHUE 3apsUKEHHOW YaCTHUILIBI

12

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

Ha TpoBOJHUK ¢ TokoM. Cumina  Awmnepa. KoHTyp ¢ TOKOM
B MarHUTHOM IT10jie. MarHUTHEIA MOMEHT.

5. | OcHOBBI KBaHTOBOH MexaHUKH. KopnycKyispHO-BOJHOBOW Iya-
mu3M. Bomubr ne bpoitns. @opmynsr ae bpoiins. Judpakuus saek-
TPOHOB U HEUTPOHOB B KpUCTaiaXx. BomHoBas QyHKIMS U €e CMBICI.
VYpasuenue lpenunrepa. Bonna ne bpoiisist kak perieHue ypaBHEHUE 12 18
HIpenunrepa amast cBoO0AHOM yacTuisl. HeonpeneneHHOCTH KOOP/IH-
HaThl U UMIyiabca. COOTHOILICHUE HEOIPEIEICHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTallMOHAPHBIX COCTOIHUN. CIIEKTp SHEPTHUH.

HTroro 60 88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst

VYuebHO-MeToMueckue pa3pabotku umerorcss B Hayunoiioubmmnoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. /Ilunamuka. 3aKOHBI COXpPAaHEHUs] B MEXaHUKE [DIEKTPOHHBINA pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuiit I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokamepHOM 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 arposkono-
run .— Mmuacckoe: FOxuo-Ypansckuiit AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym w3 JsokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Joctym w3 cetu  Mutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ui BBIIOJHEHUS NpaKTHYe-
CKHX W camocTosATenbHbIX pabot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arposkojorun .— Mmuacckoe: FOxHo-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  UWutepner

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

4. ITOoCTOSTHHBINA AJIEKTPUUYECKUI TOK [DJIIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MJid BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— 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 — Joctyn u3 ceTn HNuTtepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oH/ OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCTAIUMN 00yUAIOIIUXCS

Jlnisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanmsim ®I'OC
BO pazpabortan ¢oHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOM@)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. (DOH,Z[ OLICHOYHBIX CPCACTB IMPCACTAB-
seH B [Ipunoxxennu Nel.
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7. OcHOBHAs M IONOJHHUTEJIbHAsSI y4eOHas JInTepaTypa, Heo0OXoanuMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas M JOTIOJHUTENbHAS yueOHas TuTeparypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHasi InTepaTypa

1. I'pa6orckmii, P. . Kypc ¢usuku / P. U. I'pabGoBckuii. — 14-¢ u3n., crep. — CaHKT-
[TetepOypr : Jlans, 2024. — 608 c. — ISBN 978-5-507-47391-5. — TekcT : anexTpoHHbIii // JlaHb :
3eKTpOHHO-0MOmoTevyHas cuctema. — URL: https://e.lanbook.com/book/367019 .

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

JonosHuTe/bHAS JJUTEPATypa
1. By3ynoBa, M. 1O. ®usuka : yuebnoe nocobue / M. FO. Byzynosa, B. B. bonner. — Upkyrck : Up-
kytckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
2. JIro6as, C.1. ®uzuka : kypc aexuuii / C.W. JIro6as ; CTaBpONOILCKAM TOCY1apCTBEHHBIN arpapHbIi
yHuBepcureT. — CtaBponoiib : CTaBpONOJbCKUNA TOCYAApCTBEHHBIM arpapHblii yHUBepcureT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., wWI. - Pexmm goctyma: 1O  TOAMNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nHpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHET», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CHUTLTHHBI

1. EnnHoe oKHO mocTyna K yueOHO-METOUYSCKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

3. Yuuepcurerckas o6mommoreka ONLINE http://biblioclub.ru

4. Hayunas anektponHast oubnuoreka «elLibrary» http://elibrary.ru

9. MeToauyeckne yKazaHus JJsi 00yYAKOUIUXCS 10 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToanYecKue pa3paboTku umeroTes B HayuHnoit OuOnwoTeke ©  AICKTPOHHOW WH-
bopmannonno-obpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit TAY:

1. Jlunamuka. 3aKOHbI COXpPAHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHus ISt
BBITTOJIHEHUS MTPAKTUYECKUX M CAaMOCTOSTENBHBIX padoT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnioruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  MuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoso-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym wu3 sokampHOoM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  MuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DIEKTPOHHBIN pecypc]| : METoA. yKa3aHUs IJis BBINOJHEHUS MpaKTUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-
CTUTYT arpodkonoruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bub6-
muorp.:. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctyn wu3 gokaimpHOM cetu UWAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Joctym w3 cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf.

4. ITOoCTOSTHHBINA AJIEKTPUUECKUI TOK [DJIIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MJi BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTEIbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnioruu .— 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 HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemenHble MHGOPMALIMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCyLeCTBJIEHUHN 00pa-
30BaTEJIbHOIO NpoIecca N0 JMCUUILINHE, BKJIKYAs epeYyeHb NPOrpaMMHOro odecrne4eHns u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- UnpopmanmonHo-cnpaBoynas cucrema 'OCToB Texakcnept http://www.cntd.ru

[IporpammHoe obecnieueHue:
1. Onepannonnast cuctema 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. Oducuerii naker npunoxernid Microsoft Office Std 2019 RUS OLP NL Acdmc JIuneH3u-
oHHbIH oroBop Ne 11353/409/44 ot 25.12.2018

3. IIporpamma mist manamadTHOrO nu3aitna «Harm cam» Kpucrtamn (Bepcus 10.0), Jlunensu-
ouHsIi moroBop Ne W5500 / 301/223 ot 06.06.2017

4. AntuBupyc Kaspersky Endpoint Security gms OusHeca, JIMIIEH3MOHHBIH JOTOBOP
Ne05/44/3K/25 ot 12.03.2025 r.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAsI 1JIsl OCYIIeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Mpolecca o JMCUUILINHE

Y4yeOHble ayqMTOPUHU ISl NIPOBEJeHUS 3aHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMoii, OCHAa-
IIeHHbIe 000PY/10BAaHUEM U TEXHUYECKMMH CPeACTBAMHU 00y4YeHH s

1. YuebHast ayauTopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALICHHAs] MYJIbTUME-
IUHHBIM 000pyT0OBaHHEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas ayTuTOpHS ISl POBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusnukum —
107.

3. YueOHas ayIuTopus IJisi IPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUHA CEMUHApPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX PabOT, TPYIIOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETO KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu — 105.

IHoMeeHus 1J1s1 CAMOCTOATEbHOI PadoThl 00y4aKOIIMXCS
1. Tlomemenust 111 CaMOCTOSITEIBHONW paboThl oOy4varoruxcst — ayautopust Ne 111a, ocHarien-
HBIC KOMIIBIOTEPHON TEXHUKOH C MOJIKIIIOYEHUEM K ceTH «HTepHeT.

IlepeyeHb 0OCHOBHOIO y4e0OHO-1a00paTOPHOIO 000pPyA0BaAHKS

bapomerp BP -52
Kommiiext 6710K0B AMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
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Mopens aneKkTpoaBUraresns
DIEeKTPOCKOIT Jab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

Ha6op nunamomeTpoB

Ha6op npyxun

OruuBo BO3yIIHOE

[lIratuB n3onupyromuUn

Becsl yueOHbIE ¢ TUpsSMHU

Bonbr™metp naboparopHbiit

Peocrat PIT-6M naGopatopHbIii
Kanopumertp

[Itatus maboparopusiii [I1JI-2
[Tucronet GammcTHYECKU
JlaGoparopHbrit Ha00p «TerIoBBIE MPOIECCHI»
CTonuk noabeMHbIN

CTpesiku MarHuTHbBIE

Jlaboparopusrit Habop «3omporiecchi»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
00y4JarOIUXCs 10 TUCIIUTIIINHE
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COAEPKAHHUE

Komnerenmun ¢ ykazanuewm stamna ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHINKATOPA NOCTHKECHUS KOMIICTCHIIMH. . .
TumnoBsle KOHTPOJIBHBIE 33JaHUS U (UJIM) UHBIE MaTepPHaJIbl, HEOOXOIUMBIE /TSl OLIEHKH 3Ha-
HUW, YMEHHM, HaBBIKOB W (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIOMUX chopMUpoBaH-
HOCTb KOMITETEHIIUI B MPOLIECCE OCBOCHUS AUCIHIIIUHBL. .. ...uvneineneennennenennn.
Meroauueckue MaTepUalbl, ONPEAEIAIOINE MPOLEAYpPbl OLEHUBAHWS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-

i
4.1.

4.1.1.

4.1.2.

4.1.3
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

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

KonTponupyemsie ®opmupyemsie 3YH
pe3yNbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHUS HaBBIKU
(KOMITETEHITUHN )

Na-1 OIIK-1 HUc- OOyuatonmiics  nommkeH | OOyuatommiics  1oi- | OOy4aromuiicst 10KeH
MOJIb3YET OCHOBHBIE | 3HATh:OCHOBHbBIE (U3HUYE- | KEH BJIQ/IETh: HaBbIKaMU
3aKOHBI €CTECTBEH- CKHE€ 3aKOHBI, SIBICHUS U | yMETb:UCIOJIb30BaTh IIPUMEHEHUSI  COOTBET-
HOHAYYHBIX TUCIIH- MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3NYECKUE | CTBYIOIIETO ¢buzuko-
IUTMH JUIsl pELIeHUs OCHOBAHBI IIPUHLMIBI | 3aKOHBI U MOHATUSA Ul | MATEMaTU4YECKOro  all-
CTaHJApPTHBIX 3a/1ay | JeHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHaJM-
B 00JIaCTH arpoHo- beccuonanbHOU Jiesi- | HaIbHBIX  3a/1a4 -|3a W MOAEIUPOBAHUA,
MHH C IPUMEHEHUEM | TebHOCTH U KoTopekle | (b.1.0.33 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI

UCTIONB3YIOTCS  JUIS  pe-
meHuss mpodeccuoHab-
HBIX 3amad - (b.1.0.33 -
3.1)

NEPUMEHTAJIBHOTO  HC-
CIICIOBAHUS TIPU pelle-
HUM  TpodeccroHalb-
HBIX 3a7a4 - (b.1.0.33 -
H.1)

2. Iloxa3aTesiM, KpUTEPHH M IIKAJA OLleHUBAHHUS C)OPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun KpuTepuu u mkaa olleHUBaHHSI PE3YJIBTATOB O0YUEHUS MO JUCIHILTNHE
onenuBanus | Hepocratounsiii | Jloctarounslii ypo- | Cpennuii ypoBeHb | Bpicokuil ypoBeHb
(3YH) YpOBEHB BEHb
b.1.0.33 -3.1 | OGyuaromumiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyeMmoii crere-
(buzmveckue 3a- HbIE (PU3HUECKHIE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SBIICHUS U | JEIbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBaHBI PBIX OCHOBaHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHIIMIIBI 1M~ MIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanb- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHIIMIIBI 1eH-
HOM NIESATENBHO- | JEATeIbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOPBIE UCIIOJIB3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCTIONB3YIOTCS IOTCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSI peIIeHUs npo(hecCHOHANBHBIX | IEATENbHOCTH U KO- | TOPbIE UCIIONIb3Y-
npogeccuoHab- 3aja4 TOPBIC UCTIONB3Y- | FOTCS JJISL PEIICHUS
HBIX 3a7a4 I0TCA JUI pellieHusl | MpoQecCuOHaNbHbBIX
npodeccnoHaTbHBIX 3amau
3aj1a4
b.1.0.33 - | OOyuarommiics He OOyuarommiics OO6yuatonuiics Obyuatonuiics
V.1 YMEET UCIO0JIb30- cnabo ymeeT uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
dbuznyeckue 3a- Hble QU3MUECKHE | 3MUYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
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KOHBI U ITOHATHA
AJId pCIICHU A

3aKOHBI U MTOHATUSA
JUISL peLeHus po-

HOHSTHS JUISL periie-
HUS npodeccuo-

HOHSTHS JUTSL periie-
HUS npodeccuo-

npodeccuoHab- (eccroHaBHBIX HaJIBHBIX 33134 C HaJIbHBIX 337134
HBIX 337124 3ama4y HE3HAYUTEIILHBIMH
3aTPYAHCHUSIMH
b.1.0.33-H.1 | OGyyaromuiics e OOyuaromuiics OO6yuatomtuiics ¢ Ob6yuaronuiics

BJIaACCT HaBbIKaA-
MU IPUMCHCHUSA

ci1abo BiameeT
HaBBbIKaAMH anMe—

HEOOJILIINMU 3a-
TPYyAHEHUSIMU BJIa-

C¢BOOOIHO BIIaZIEET
HaBbIKAMNU HpI/IMe—

COOTBETCTBYIOIIE- HEHHUS COOTBET- JIeeT HaBBIKaMH HEHUS COOTBET-
ro pU3uKo- CTBYIOLIETO ()U3HU- | TPUMEHEHHUS COOT- | CTBYIOIIETro (pU3u-
MaTeMaTHIECKOT0 KO- BETCTBYIOLIETO (H- KO-
amrmapara, MeTo- | MaTeMaTHYeCKOTro 3HKO- MaTeMaTHYeCKOT0
JIOB aHAJIN3a U ammapaTa, MeTOJIOB | MaTeMaTH4YeCKOTO | ammapara, MeTOJIOB

MOZACIIMPOBAHUA, aHaJin3a U MOACIn- arrapara, MCTo10B aHaJin3a U1 MOJCIn-
TEOPETUYECKOTO M | POBAHUS, TECOPETU- | aHAJIHM3a M MOJICNIU- | POBAHHS, TCOPETH-
IKCIEPUMEHTAIb- | YECKOTO U JKCIIE- POBaHUs, TEOPETH- YEeCKOT'0 M KCIIe-

HOTO UCCIIE/IOBA-
HUS IIPYU PELICHUU
npodecCuoHab-
HBIX 3aJa4

PUMEHTAIBHOTO HC-
CJICOOBaHUA IIPU
pemeHuu npodec-
CHUOHAJIBHBIX 3aJ1a4

YECKOr'o U KCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHUS IIPU
pemeHnu npogec-
CHOHAIBHBIX 33124

PUMEHTAIBHOTO UC-
CJICAOBAHUS IIPpU
pemenun mpodec-
CHOHAJIbBHBIX 3aJa4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIEe MATEPUAJIbI, HEO0XOAUMBbIE /11l OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-

HUSA JUCHUIIJIMHBI

TunoBble KOHTPOJBHBIC 33JaHUS U MaTePHAIIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHHM, YMEHUN H
HAaBBIKOB, COZiepKarcs B y4eOHO-METOANYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. /Ilunamuka. 3aKOHBI COXPAaHEHUsI B MEXaHUKE [DIEKTPOHHBINA pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokamepHOM 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: KOxuo-Ypansckuii 'AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym w3 JokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  doctym w3 cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Ui BBIIOJHEHUS MpaKTHYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arposkosnioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — buo6-
guorp.: c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctyn wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetu  HMuTepHeT

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

4. TIocTOSIHHBIN SJIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METOI. YKa3aHUs JUIsl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeTonnyeckne MaTepuaJbl, onpee/somue Npoueaypbl OLeHUBAHUS 3HAHMIA,
YMEHH, HABBIKOB M (MJIH) ONBITA AeATEeJbHOCTH, XapaKTepu3ylmux 3Tan(s1) GpopmMupo-
BaHHUs KOMIIETCHIUI

B nanHOM pasznene MeToaudecKue MaTepHalibl, ONPEIeNsIIoIINe MPOLEeayphl OLICHUBAHUS 3Ha-
HUH, YMEHHI, HaBBIKOB MO AUCHHIUTHHE «Du3nka», MpUBEACHBI MPUMEHUTEIHHO K KXKIOMY M3 HC-
MOJIb3YEMbIX BUIOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTanuu o0ydaromux-
csl.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YyHcJie B Ipouecce NPaKTHYeCKOi MOAT0TOBKe

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIA OTBET HA MPAKTUYECKOM 3aHSTUU HCIIOJIb3YETCS Ui OILIEHKU KayecTBa OCBOCHHS 00Yy-
YAIOIUMCSI OCHOBHOHM MpodecCHOHAIBbHON 00pa30oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM JUCIUIUTHHBL. TeMBbl W TUIaHbI 3aHATHH (CM. METOJIpa3pabOTKH...) 3apaHee COOOIIAITCs 00y-
garomuMcesa. OTBET OLIEHUBAETCS OLEHKON «OTJIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIBHO» WU «HE-
YAOBJIETBOPUTEIBHOY.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
OTBeT Ha NPaKTUYECKOM 3aHITHH WHJUKATOpa KOMIe-
TEHLIUU
1 Jluck paguycoM 20cM BpaIaeTcs COTNAcHO ypaBHeHHI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pan; B =- 1c¢’!; C =0,1¢™, ¢ - yros moBopota pajauyca aucka. | Mcrmons3yeT ocHOB-

Onpenenuts s MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue yriia MeKIy BeK- | HbIe 3aKOHBI ecTe-

TOpaMH TOJIHOTO U HOPMAJIbHOTO YCKOPEHMH, a TaKkKe YMCIIo 000po- CTBEHHOHAY4HBbIX

TOB, CJICIAHHBIX JUCKOM K JaHHOMY MOMEHTY OT Haydaja BpaleHHUsI. JTUCIUIUINH AJIS pe-

LIEHUSI CTAaHJAPTHBIX
32729 B COOTBET-
CTBUHU C HaIlpaBJICH-
HOCTBIO TTpodeccro-
HaJIbHOU JIeSTeILHO-
CTH

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOydalOIIMXCS B Haudaie 3aHATHM.
OneHka 00BABISIETCS 00YYAIOMEMYCSl HEOCPEICTBEHHO I0CIIE€ YCTHOI'O OTBETA.

HIkana Kpurepun oueHuBanus

- 00yJaromuiicst MoJHO YCBOMJI Y4eOHBINH MaTepua;

- IPOSIBIIAET HABBIKM aHaJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS U BOCHPUATHUS UH(OPMALIMHU, HABBIKK ONKCAHHUS OCHOBHBIX (DU3U-
YECKUX 3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepual U3JI0KEH I'PaMOTHO, B OIPEACICHHON JOTMYECKOM IOCIIe-
JOBATEJIBHOCTH, TOYHO MCIIOJIB3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHUE WIIIIOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUS] KOH-
KPETHBIMU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYallHH;

- IPOIEMOHCTPUPOBAHO YMEHUE PELLIATh 3a1a4H;

- MOT'YT OBITh JIONYILEHB! OIHAa—]BE€ HETOUHOCTHU NPHU OCBELIEHUH BTO-
POCTENEHHBIX BOIIPOCOB.

OrneHka 5
(oTIHMYHO)
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Oreunka 4
(xoporio)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIpH
3TOM UMEET MECTO OJIMH U3 HEeOCTATKOB:

- B YCBOCHUHU Y4eOHOT0 MaTepuasia JOMYIIeHbI HEOOIbIINE MPOOEHI,
HE MCKA3UBIIIUE COICPKAHNIE OTBETA;

- B PEUICHHH 3a]1a4 JONYIIECHbl He3HAYUTEIhHBIC HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- HEMOJIHO WJIM HETOCIEeI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHaa,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHSI, TOCTaTOYHBIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa;

- FIMEJIMCh 3aTPYIHCHUS WK JIOMYIICHBI ONIMOKU B OTIPEICICHUN TTOHS-
TUHW, UCTIOJIb30BAHUU TEPMHUHOJIOTHH, OMMMCAHUN (PU3NYECKUX 3aKOHOB,
SIBTICHUI W TIPOIECCOB, PEIICHUHN 3a]1a4, UCIIPaBICHHBIE TIOCTIE HECKOIb-
KHX HaBOJSIINX BOIPOCOB;

- HENOJIHOE 3HAHWE TEOPETHUECKOTO MaTepHhalia; OOyJaronuiics He MO-
KET IPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- o0HapykeHO HE3HAHWE WJIM HEMOHMMAaHHWE OONbIICH WU Hamboiee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMMUOKKA B OMPEICICHUU TMOHSATHA, MPH HCIOIb30BAHUN
TEPMUHOJIOTHH, B ONMCAHUH (PU3UYECKUX 3aKOHOB, SIBJICHUH W Tpolec-
COB, DCIIEHUU 3aJa4, KOTOPble HE HCIPABICHBI TOCIE HECKOJIBKUX

HaBOJAIIMX BOIIPOCOB.

4.1.2. OuenuBaHue OTYETA 110 TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS IS OIEHKH KauyeCTBAa OCBOCHUS 00YUYaIOIIUMCS
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUSAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS 10 CBENICHHS 0OYJAIONIMXCsl B HAYaJIe 3aHITHH.

Ne OueHoYHbBIE CpEeICTBA Kon n naumenoBanue
Otuyet no nabopaTopHO# padboTe WHJUKATOpa KOMIe-
TEHIUU
1 1. Yto HaA3BIBAETCS CHIION TSIKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs MO/ CUI0ONH BCEMUPHOIO TATOTEHUS ?

3. 3anummTe GOopMyITy JUIsl ONIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensieTcss yCKOpeHHe CBOOOIHOTO MAJCHHSI ¢ TOMOIIIBIO
MaTEeMaTHYeCKOro MasiTHHKA?

5. YTto Ha3BIBaETCS MaTEeMaTHYECKUM MasTHUKOM ?

6. Kak onpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MassTHUKA?

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHbBIX

JUCUUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUHU C HaIlpaBJICH-

HOCTBIO TTpodeccuo-

HaJIBHOM JIeSTENbHO-

CTH

OTyeT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTEeNs OLIEHKON «OTIIMUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENBLHO», «HEYIOBJIECTBOPUTEIHHO» UJIN OLICHKOW «3aYTEHO», «HE 3a4TeHO0». OLIeHKa «3a4yTe-
HO» CTaBUTCS OOydaromumcs, YpoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBIICHHBIM
JUTS TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIETBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0ydJaroiemMycs HEOCPECTBEHHO MOCIIe CIayl OTYeTa.
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HIkana Kpurtepumn oneHuBanusi

- U3JIOKEHHUE MaTepHalia JIOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTUCH;

- YMCHHC BBICKA3bIBATb U O6OCHOBaTB CBOU CYXKIACHUA NPU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHE TPOBOIUTH U OIICHUBATh PE3YJIbTAThl H3MEPCHUN;

- CIIOCOOHOCTH pelaTh 3aa4u.

Onenka 5
(OTIIMYHO)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUN [UIsl OnmucaHus husu-
(xopom1o) YECKHUX 3aKOHOB, SIBJICHMM U TPOLIECCOB, PEIICHHUsS KOHKPETHBIX 3ajad,
IIPOBEJEHUS U OLICHUBAHUS PE3yJIbTaTOB MU3MEPEHUN, HO COJAEP)KAHUE U
(dbopMa 0TBEeTa UMEIOT OTJENIbHbIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HEMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpe/eJICHUH MOHATHH, B MPUMEHEHUHU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3aJ1a4, IPOBEJCHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUI,

- 3aTpyIHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- 00HapY’KMBaeTCsl HEAOCTATOYHO INTyOOKOE MOHMMAaHUE M3yUYEHHOTO Ma-
Tepuaia.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHW; JOMYIICHBI OIINOKH

B ONpEJCNCHUH TOHATHH M ONMUCAHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
Ouenka 2 MPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MTPABUIIBHO Olle-

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO MaTepuayia y4eOHOH HpOrpaMMBl, IOIYCKAroTCs

rpyObie ouIiOKH B U3JI0KEHUH.

IlIkana Kpurtepun oneHuBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CYXKICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHUE MPOBOAUTH U OILICHUBATH PE3YJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbBIC 3aJadudl (JOMyCKaeTcsl Haluue
MaJIO3HAYUTENBHBIX OMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
coziep’KaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

OlleHKA «3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKHX 3HAHHH; JIOIYIICHbI
OKMOKH B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOILECCOB, MCKAXXEH MX CMBICI, HE pEIICHBI 33/a4d, He
MPAaBUIILHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHUIA;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOH MPOrpaMMBbl, JIOITyCKaIOTCS
rpyObie ouIOKH B U3JI0KESHUH.

O1ieHKa «HE 3aUYTCHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA ISl OLEHKM KauecTBAa OCBOEHHUS CTYJIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBbI 110 TeMaM WM pa3jeliaM AUCHUIIINHBL. [lo pe3ynbpTaraM 3aueTa CTyAEHTY BBICTABISICTCS
OLIEHKA «OTIUYHO», «XOPOIIO», «YJOBIETBOPUTEIHHO» HIIN «HEYAOBIECTBOPUTEILHO.
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OneHouHbIE CpPEACTBA

Kox u HaumenoBanue

TectupoBanue WHJUKATOpa KOMIIe-
TECHIOIUN
1. 1.YpaBHEeHUE NIIIOCKOW CUHYCOMIAIBHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1

mutics Bposb ocu OX, umeer suné = 0,01sin(1 0’t - 2x). [lepuon (B
MC) paBeH. ..
1)2
291
3)6.28-ipaB.oTBET
2. 1715 IONIePEYHOM BOJIHBI CIIPABEAIIUBO YTBEPIKIC-
1. yacTuIsl cpepl KOIeOIIOTCS B HAPaBICHUN PacpoCcTpaHe-
HUSI BOJIHBI
2. 4YacTHIBI CPe/Ibl KOJICOTIOTCS B HANIPABJICHUSIX, IEPIICHIUKY-
JSIPHO HAIIPABJICHUIO PACIPOCTPAHEHHUS BOJIHBL.- IPAB.OTBET
3. Bo3HUKHOBEHHE BOJHBI CBSI3aHO C edopManuent cxarus -
pacTsLKEHHS
3.VpaBHEHUsI JBIKSHHS TIPYKHUHHOTO MasTHUKA
dix | b dx  k__F

= —x="coswt
At moodr m i

aomasTra nrathihensommaaTo o e a0

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. ..
*  BBIHYXJIEHHE KOJIE€OaHHS - IPaB.OTBET
*  cBOOOJHBIX 3aTyXaIOLINX KOJICOAHUU
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIeOaHuit
4.YpaBHEHUE TIJIOCKOW CUHYCOUIAJIBHOW BOJIHBI, PACIIPOCTPaHAIOIIEH-
cst Brostb ocu OX co ckopoctbro 500 M\, nmeer BUL

& =0,01sin(10% —

fexc ] BonHoBoe uncio K (B M~))
paBHO..
e 5
* 2 mpaB.OTBET
e« 0,5
e 19. Jlng nonepedyHoil BOJIHBI CIIPABEIJIMBO YTBEPKICHHUE. . .
* BO3HHMKHOBEHHE BOJHBI CBSI3aHO C JeopMaliuei cyxaTus —
pacTsKEHUs
YacTuiibl cpeibl KOJICOIIOTCS B HAIIPaBICHUH PacIpocTpaHe-
HUS BOJHEI
YacTuirsl cpepl KOJICOIIOTCS B HAITPABICHUAX, TIEPIICHIUKY -
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJHBL.-TIPAB.OTBET
5.MarepuanpHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUe ¢ aM-
muTy0il A=4cm u yactoroit v=2I"11. Eciiu cmenienne To4ku B MO-
MEHT BPEMEHHU, MIPUHATHIN 32 HaYaIbHBIM, PABHO CBOEMY HaYaIbHOMY
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 sinxt
o x=0,04sin 4xt

6.YpaBHEHHE IOCKOW CHHYCOMIAJILHON BOJIHBI, pACTIPOCTPAHSIIOIICH-

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHbBIX

JUCUUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccuo-
HaJIBHOM JIeSTENbHO-
CTH
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cs1 Bonb ocu OX, mmeer i & = 0,01sin10°(r — 5—)(;0). JlmrHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBET
e 2
e 1000
7.YpaBHEHUE ABUKECHUS MIPYKUHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
a® m
sBisieTcs ¢ depeHIInaTbHBIM YPaBHCHHEM. . .
*  CBOOOJHO 3aTyXarOIIMX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJEOAHUH - MPaB.OTBET
*  BBIHYXJIEHHBIX KOJeOaHUi
8.MatepuanbpHas TOYKa COBEPIIIAET TAPMOHUUYECKHE KOIEOaHUs C aM-
mutyaoil A =4 cM u yactotoi v = 2 I'u. Eciiu cMmenienue Touku B
MOMEHT BPEMEHU, PUHATOMN 32 HaYaJIbHBINA, PABHO CBOEMY MAaKCH-
MaJIbHOMY 3Ha4€HHUI0, 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 4 nt
e x=0,04sin &t
9. 5151 chepruecKoil BOJIHBI CIIPABENINBO YTBEPIKICHHE . ...
*  AMIUIMTYya BOJHBI OOPAaTHO MPOMOPIHMOHATBHA PACCTOSHUIO
JI0 ICTOYHUKA KoJieOaHUH (B HEMOTJIONIAIOIICH cpefe) —
MpaB.OTBET
* BonHOBBIE MOBEPXHOCTH UMEIOT BU/JI APAIIEIBHBIX APYT JIPY-
Ty MJIOCKOCTEN
* AMIIMTY/1a BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUSA 0 UCTOYHUKA
KosiebaHui (TIPH YCIIOBHHM, YTO MOTJIOMIEHUEM CPEJIbI MOKHO
npeHeopeyn)

sBisieTcst U depeHInaIbHbIM YPaBHCHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUA
*  CBOOOJIHBIX HE3aTyXaOIINX KOJCOAHMI
*  BBIHYKJIEHHBIX KOJI€OaHHI! - IPaB.OTBET
11.YpaBHEHHE MIIOCKON CUHYCOM1aJIbHOW 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.MartepuanbpHasi TOYKa COBEPIAET TAPMOHUYECKHE KOJIEOAHUS C
aMIuuty 1ol A=4cm u yactotoit v=2 ['u. Eciiu cMenieHne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYJIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHHM ¢ ypaBHeHHeM (B CU).....
o x=0,04 cos 4nt
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e x=0,04 cos mt
e x=0,04 sin mt
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu orenkun oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBEICHUS CTYJEHTOB /10 HaJala 3a4e-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISETCS CTYICHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlkana Kpurepun onieHnBanus
(% npaBHIIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xxopoiio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIHHO) 50-69
Orenka 2 (HEy/I0BJIETBOPUTEIHHO) MmeHee 50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0N (OpMBI 00yUeHHS.

KonTpospHast paboTa OlEHUBACTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.
Kpurepuu orieHKr KOHTPOJIBHOM pabOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYJACHTOB Ha YCTAaHOBOY-
Hoit nexuuu. ComepikaHue, MOPSAOK BBITIOTHEHUS i TpeOoBaHUs K 0(OPMIICHHUIO H3JI0KEHBI B METO-
JIMYECKUX YKa3aHUAX K BBIITOJIHEHUIO KOHTPOJIbHON paboThI:

®uznka [DAEKTPOHHBIA pecypc] : METOM. yKa3aHUs M0 U3YYEHHUIO JUCHUIUIMHBI U 3aJaHUe IS
KOHTPOJIBHOW pabOTHI CTYyICHTaM 3a09HOTO OT/EJICHUs arpoHOMHUYecKoi criernanbHocTh / coct. C. C.
benoycona ; IOxno-Ypansckuit 'AY, UactutyT arposkonoruun .— YensOunck: KOxxHo-Ypanbckuit
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnwuorp.: ¢. 74 (5 Hazs.) .— 1 MB. — Jloctyn u3 5o-
kanbHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf. — Hoctyn u3 cetu Unrepuer

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

OreHka 0OBSABISETCS CTYIEHTY TOCIIE IPOBEPKU KOHTPOJIBHOM paboTHI.

HIxkana

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

- CTY/ICHT TIOJTHO YCBOMJI Y4eOHBII MaTepua;

- TIPOSIBIIIET HABBIKM aHaIM3a, 000OICHHS, KPUTUYECKOTO OCMBICICHUS
Y BOCTIpUATHUS HH(POPMAITUH;

- MaTepuai U3JI0KeH IPaMOTHO, B COOTBETCTBUHU C 33/IaHUEM, TOUHO HC-
MOJIb3YETCSl TEPMUHOJIOTHS;

- MOKa3aHO YMEHHUE WLIIOCTPUPOBATH TEOPETHUECKHE TMOJIOKEHUS KOH-
KpPETHBIMU TIPUMEpPAMU, IPUMEHSTH KX B HOBOW CHUTYaIIHH;

- IPOIEMOHCTPUPOBaHA C(POPMHUPOBAHHOCTh M YCTOMUNBOCTh KOMIIETEH-
LU, YMEHUH U HABBIKOB;

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

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

O11eHKa «HE 3aUTEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- oOHapyXeHO HE3HaHHe WIM HENMOHMMaHue OoNbINed wiu Hamboiee
Ba)XKHOH YacTh y4eOHOTO MaTepuaa;

- JIOTYIIEHBI OIIMOKU B OMPEICICHUN TOHATHUH, IPU UCIIOJIb30BaHUU TEp-
MUHOJIOTHH;

- He c(OpPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSI, YMCHUS ¥ HABBIKH;

- TpeOoBaHus K 0popMIIEHHIO PabOThI HE COONIOICHBI.
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4.2. [Ipouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU

4.2.1. 3auer

3ayer sBigercs (HOPMOM OLEHKH KayecTBa OCBOEHHUS OOydaroIIMMCS OCHOBHOU mpodeccHo-
HaJIbHOW 00pa3zoBaTeabHOM IIpOrpamMMbl IO pasfjenam AucuuIuivHel. [lo pesynabraram 3adera oOydaro-
LIEMYCSl BBICTABIIETCS OLICHKA «3aUYTE€HO» WJIM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPOLIO», «yJO0-
BJICTBOPUTENIBHO», «HEYJOBJIETBOPUTENIBHO» B ciydae 1udpepeHIupoBaHHOTO 3a4eTa.

3a4yeT MPOBOAMTCS 1O OKOHYAHUU YTCHMS JIEKUUH U BBITIOJIHEHUS JTaOOpAaTOPHBIX M MpaKTHYe-
CKUX 3aHATHUH. 3a4eT NPUHUMAETCs MpenojaBaTesiMH, POBOAUBIIMMHU JIAOOPAaTOPHBIE U IPaKTHYeE-
CKH€ 3aHATHUS, WM YUTAIOIIMMHU JIEKIUHM 10 JAaHHOW AMCLMIIIMHE. B cilydae oTCyTCTBHS BEIyIlEro
IIpenojaBaTelis 3a4eT NPUHUMAETCS MPENojaBaTesieM, Ha3HAYCHHBIM PACHOPSHKEHUEM 3aBEIyIOIIETO
kadenpoii. C pa3pemieHus 3aBeyonero kageapoil Ha 3a4eTe MOXXET IPUCYTCTBOBATD MTPETI0/1aBaTellb
Kadeapel, IPUBIEUEHHBIH JUIsl TOMOIIHY B IPUEME 3a4eTa.

[IpucyrcTBue Ha 3aueTe mpernojaaBaTeneil ¢ qpyrux kadeap 6e3 COOTBETCTBYIOIIETO pacrops-
KEHHUS PEKTOPa, IPOPEKTOPA IO U BOCIUTATEIBHOM padoTe, TUPEKTOpa MHCTUTYTa HE JIOMYCKaeTCs.

®opma(bl) IpoBeNEHHs 3a4eTa ONpelesaoTcs Kadeapoil 1 TOBOAATCA 10 CBEACHUS 00ydaro-
LIMXCS B HA4aJIe CEMeCTpa.

Jlig npoBefieHMs 3aueTa BeIyIUi MpenoiaBaTelb HAKaHyHE MOJIy4aeT B JAUPEKTOpATe 3adeT-
HO-JK3aMEHAIMOHHYI0 BEJOMOCTb, KOTOpasi BO3BPAIIAECTCA B JUPEKTOPAT IMOCIE OKOHYaHUS MEPOIIPH-
ATHS B IEHb IPOBEACHUS 3aUeTa UM YTPOM CIEIYIOLIETO JIHS.

OOyuaromiuecs Ipu sBKE Ha 3a4eT 00sA3aHbl UIMETh IIPU ce0e 3aYETHYIO KHIDKKY, KOTOPYIO OHU
IIPEIBABIAIOT IPENIOAABATEIIIO.

Bo Bpems 3aueta oOyuaroniyecs MOTYT MOJIb30BaThCS C PAa3peIIeHUs BEAYIIEro npernojaBare-
JIS CIIPABOYHOM M HOPMATHUBHOM JIMUTEPATYPO, APYTUMU MOCOOUSMHU M TEXHUUECKUMHU CPEICTBAMH.

Bpemst moarotoBku oTBeTa B YCTHOH (hopMe mpH ciaue 3aueTa JOKHO COCTaBIISATh HE MEHee
20 MUHYT (110 KEJTaHUIO 00YYAIOIIET0Css OTBET MOXET OBITh 1OCPOUYHBIM). Bpemst oTBera - He 6omee 10
MUHYT.

[IpenonaBaTenio nMpepoCTaBIsAeTCs MPABO 334aBaTh 00YUAIOIIUMCS JOIOIHUTEIbHBIE BOIIPOCHI
B PaMKax MIPOrpaMMBbl JUCLIUTIINHBIL.

KauecTBeHHas olleHKa «3aUTEHO», BHECEHHAs! B 3aUETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOEGHUS y4eOHOr0 MaTepuara.

Pe3ynpTar 3aueTa B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb BBICTABIIAETCS B IEHb IIPOBEICHUS
3ayeTa B MPUCYTCTBUM camoro oOywaromerocs. [IpernonaBaresnn HecyT NMEepCOHAIBHYIO OTBETCTBEH-
HOCTH 33 CBOEBPEMEHHOCTb U TOUYHOCTHh BHECEHHUS 3alMCEH O pe3ysbTaTax MPOMEXYTOYHOW arTecTa-
MU B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKICHUS aTTeCTAllu B CBS3U C He-
MIOATOTOBJICHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb €My BBICTABIIACTCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3a4eT 0TME4aeTcs B 3a4€THO-IK3aMEHALIMOHHON BEJOMOCTH CJIOBAMH «HE SIBUJICS».

Hapy1enne 1uCHUIIINHbI, CIMCBIBAHUE, UCIIOJIb30BAaHHE 00YYaIOUIMMUCS HEPA3PEIICHHBIX Te-
YaTHBIX U PYKOIMCHBIX MaTepHajoB, MOOMIBHBIX TeNe()OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB M APYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpeMs 3aueTa 3anpelieHo. B ciydae HapymeHus 3Toro TpeOOBaHUS MpenoAaBarenb 00sd3aH yAaIuTh
00y4YaroIerocst U3 ayIMTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuaronmMcesl, He CAABIIKMM 3a4eT B YCTAHOBJIEHHbIE CPOKH II0 YBaXXHUTEIbHON NPUYKMHE, UH-
OUBUAYaIbHBIE CPOKU IIPOBEICHMS 3a4€Ta ONPEACIAIOTCA AUPEKTOPOM UHCTUTYTA.
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OOyuaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMpEaes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALWU 33J0KEHHOCTH OTMEYAaeTcsl B AK3aMEHAlMOH-
HOM JIUCTC.

JlomyckaeTcs ¢ pa3peleHus: JUPEeKTopa MHCTUTYTA 10 yueOHOU paboTe U JoCpovHas cava 3a-
4cTa € 3allMChIO PC3YJIbTATOB B 3K3aMeHaHHOHHBIﬁ JIUCT.

WHuBanuapl ¥ JMlla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CpOKH, YCTAaHOBJICHHBIC WHAWBUYaJIbHBIM y‘-I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jiia ¢ OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HApYUICHHUs] OMOPHO-IBUTATEILHOTO ammapara, JOMYCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNUN ACCUCTCHTOB-COIIPOBOKAAOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOUHON aTTecTalluy JUIsl OCOOBIX ciayyaeB uznoxena B «Ilo-
JIOKEHUH O TEKyILIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuy OOydaromuxcs IO
OIIOIl oGakanmaBpuara, crneruanutTetra W Marucrparypsl» @®I'BOY BO IOxno-Ypansckmii ['AY
(IOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 1.).

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumMenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KoMIIle-
TEHIUU
1 2 cemecTp NI-1.0I1K-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPyKTypa U 3aa4u Kypca (pu3uku. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE M HEPAaBHOMEPHOE MPSIMOIUHEIHOE IBIKEHUE U CTBEHHOHAYYHBIX
ero xapaktepuctuku. Cpeansisi ckopocTb. MrHOBEHHas CKO- JTUCIUIUINH JJIS pe-
pOCTb. IICHUSI CTaHJAPTHBIX
3. PaBHOycKOpeHHOE aBuxkeHne. Cpeqnee yckopenue. Mrao- 3a/1a4 B 00J1aCTH ar-
BEHHOE YCKOpPEHUE. pPOHOMUU

4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HetoTona. Macca u cunia. Buzbl cuit B mpupojie u ux
MpeACTaBICHUE B MEXaHUKE.
6. JlunaMuKa BpalaTeaIbHOTO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKHU BPAILIATEIbHOTO JABHXKEHHS, MO-
MEHT CUJIbl, MOMEHT HHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC U €70 CBSI3b € CHIION. 3aKOH COXpaHEHUs UMILYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAst dHEP-
THsl.
9.Cas3b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KoneGarenbHble 1BUKEHUA. | apMOHUYecKHe KoneOaHus U
MX XapaKTepUCTUKH. MaTeMaTU4YeCKU U IPYKUHHBIN MasgTHU-
ku. @opmyna It IepuoioB KojaeOaHMii.
11. IIpeBpatieHue 3HEPrur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxnennsie 1 cBoOOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue koyebanuii B yrpyroi cpene. [Ipogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTUKH.
14 Ctenienu cBo60b1. [TomHAs KMHETHYECKAs DHEPTHUS MOJICKYJI.
15. YpaBuenue MenneneeBa — Kianelipona u ero xapakTepu-
CTHKHU.
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16.OxcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.

17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3INUYHbIMU-
30mpolieccam.

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

IVlaekTpocraTtuka
19. Onextpusanus ten. 3akoH Kynona. 3akoH coXpaHEHHUsI dJIeK-
TPUUECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsimeHHOCTh 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 1o nepemMenieHuIo 3aps/ia B JIEKTPUICCKOM TI0JIe.
[ToTenuuman u pasHOCTh MOTEHIIUATOB. CBsI3b MEXK/y HAMPSIKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAJIOB.
24. DnextpoeMKocTb. KoHAeHCcaTOphbl. DHEPIHs 3JIEKTPUUECKOTO
TOJIS1.
V IlocTOSSHHBII 3J1eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMANI0B, Hanpsbkenue, D/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma 15 yyacTKa ey U nojgHou nenu. ConpoTusiie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U MApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUeCcKui TOK B Ta3ax (CaMOCTOsITeNIbHASI U HECAMO-
CTOSITEJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).
31. DneKkTpUYECKHi TOK B MOJYIPOBOJHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH NOJYTIPOBOHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHIYKINSI, MATHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BelIECTB. JlnamarneTusM, rnapamMartae-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM. 3aKOH
Awmriepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJIS HA ABYDKYIIHACS 3apsia. Cuma

JlopeHua.

37.51BreHnE NEKTPOMArHUTHOW HMHAYKIIUA U CAMOWHTYKIIUH.
38. [Ipunuun neiictBus Tpancpopmaropa.

VII BosiHOBBIE M KBAHTOBBIE CBOMCTBA CBETAa
39. Mudpaxuus cera. JudpakunoHHas pemeTka.

40. Unatepdepennius ceeta. MeToabl MOTYYEHUS KOTEPEHTHBIX
BosiH. MHTepdhepomerp MaiikenbcoHa.

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

42. ®oroaddext. 3akoHbl poTodddekra.

43. JlaBnenue cBeta. OnbiThl JIeOenena.

44. OnpITHBIE 3aKOHBI U3JTy4YeHUs1 a0COIIOTHO YEPHOTO Tena (3a-
koH Ctedana-boabsiiMana, 3akoH BuHa).
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45. Cnextp uznydenus Bogopoaa. Criekrpanbubie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomHas u sinepHasi pusnka
46. CBsI3b MEXKIY KOPIYCKYJISIPHBIMU U BOJTHOBBIMU CBOWCTBaMH Ya-
ctul. Popmyia ne-bpoiiis.
477. EcTrecTBeHHasi palu0aKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtomHOe sipOo, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. S iepHbIE peakuu (IIpUMe-

phbI).

[IIkana 1 KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETrOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kputepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, YCBOEHUE OCHOBHOW M JIOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOIPAMMOM IUCLUILIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (JOIyCKaeTCcsd HaJIW4YUE MalO3HAYUTENbHBIX
OMOOK WJIM HEAOCTAaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIPOCA,
OrneHka «3a4TeHO» VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CHl).

JIOTIONHUTENBHBIM YCIOBUEM IOJIyYEHUSI OLICHKH «3a4T€HO» MOTYT CTaTh
XOpOILIME IIOKA3aTeNI B XOJ€ NMPOBEACHUS TEKYILEro KOHTPOJISL U CUCTe-
MaTHYecKasl aKTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

npo0esbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuana, MpHHLIUIHU-

O1LeHKa «HE 3aUTEHO»
aJbHBIC ONTMOKHU MTPU OTBETE HA BOIPOCHI.

HIkana Kpurepun oueHuBanus

- 00yYaromuiicst MoJHO YCBOMJI Y4eOHBINH MaTepua;

- TOKa3bIBae€T 3HAHHE OCHOBHBIX MOHATUH JHCIUILUIMHBI, TPAMOTHO
IIOJIb3YETCsl TEPMUHOJIOTUEH;

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBaTh U 00001maTh HHPOPMAINIO, HaBbI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponecCCoOB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh MaTepuall B OTMPEICICHHON JIOTHYe-

Onenka 5 o
CKOM MOCNeA0BaTeIbHOCTH;
(OTIIMYHO)
- TOKa3blBa€T yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MMOJIOKEHUS
KOHKPETHBIMH MPUMEPAMU;
- IEMOHCTpHUpPYET CPOPMUPOBAHHOCTH U YCTOWUYHUBOCTh 3HAHUHN, YMEHUI
Y HaBBIKOB;
- MOTYT OBITh JOMYIIEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO MIPH
Ouerka 4 ATOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:
(xopo1o) - B YCBOCHHMH y4eOHOro MaTepuaia JOMylIeHbl IPOOebl, HE HCKa3UBIINE

COACPIKAHUC OTBCTA;
- B U3JIOKCHUU MaTcpHraia 1O0NYIICHBI HC3HAYUTCIbHbIC HCTOYHOCTH.

Onenka 3 - 3HaHME OCHOBHOT'O NMPOTPaMMHOI0 MaTepualia B MHHUMAJIbHOM O0be-
(YIOBJIETBOPUTENBHO) | M€, MOIPEUIHOCTH HENPUHIMIHNAIBHOIO XapakTepa B OTBETE Ha HK3a-
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MEHE: HEIMOJHO WM HEMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
pHana, HO IoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOMYIIEHb! OMMMOKHU B ONpeAeSIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
HCIIPaBJIEHHBIE M0CIIE HABOASIINX BOIIPOCOB;

- BBISBJICHAa HEJOCTaToO4Has C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HABbIKOB, 00yYaloIIUicsad HE MOKET IPUMEHUTh TEOPHIO B HOBOM CUTya-
005038

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- MpoOEeITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
QJIbHBIE OITMOKY MPU OTBETE Ha BOIIPOCHI;

- 00OHapy>XeHO HE3HAHHWE WJIM HEMOHMMaHWE OOoJIbIIed WM HamOoJiee
BaXHOM YacTH y4eOHOTO MaTepuana;

- JIOTIYIIEHBI OIIMOKU B OIPEICIICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OITMCAHUU SIBJICHUU U MponecCcoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOSIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI NN, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUsl, YMCHHUS U HAaBBIKH.

4.2.2 Dx3aMeH

He npenycMoTpeH yueOHbBIM TLIaHOM.
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JUCT PETUCTPAIIMU U3MEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJIUPOBAaH-

HBIX

OcHoBaHue UIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUSI U3MEHE-
HUA
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