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3UBHOM 00pa30BaHKM JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 310poBbs (OB3) 1 HHBATUIOB.

Cocrasutens — crapiuii npenogasarens C.C.Benoycosa

Pabo9as nporpamMma qucnuIuIMHEEL 00CyX/IcHa Ha 3aceJjaHud Kadeaphl arpOTEeXHOIOTHI H SKOJIOTHH

«21» _anpens 2023 r. (mpotoxon Ne 8).

W.o 3aB. Kadenpoii arpoTexHOIOTHIT H 3KOJIOTHH . v,
KaHugaT OMOJIOTHYECKHX HayK (& % e @] AT H. B.Kupeesa

Pabouass mporpaMma NMCHHIIIMHEI 0of00peHa ydyeOHO-MeTopmueckod kommccueid HMucturyra
arpo3KOIOTHH

«24» anpens 2023 r. (mpotoxoia Ne 3).

[Ipencenarens yueOHO-METOAUICCKOMK 3
KOMHCCHHA E. A. Munaes

N. B. lllatposa




10.

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

@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTauuu o0y-
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
CoBpemeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH, UCIOJIb3YEMbIE MTPH OCYIIECTB-
JIEHUHW 00pa30BaTeIHHOIO MPOIecca M0 AUCHUTIINHE, BKIIIOUas IEPEYCHbB MPO-
rpaMMHOT0 oOecreyeHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXHUUYECKas 0a3a, HeoOXoauMast I OCyIIeCTBIIeHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCIUILITNHE

IIpunoxxenne. PoHA OLIEHOYHBIX CPEICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo HampabieHuro moarotoBku 35.03.04 ArpoHoMHus JOJKEH OBITH MOJATOTOBJIEH K
pelieHno  3aad  mpo(eCcCHOHANBHON JEATEIBHOCTH CIEIYIONIMX THIOB: MPOU3BOACTBEHHO-
TEXHOJOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YITPABICHUYECKOM.

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-
HEeHIIeMy pa3BUTHIO JTUYHOCTH.

3agaum IUCHUIIHHBI:

— U3YYHUTb OCHOBHBIE (PU3UYECKHE SIBICHUSI, OBIAJETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKU;

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
03HAKOMUTHCSI C HAYYHOW ammapaTypoil ¥ MeTogaMu (PU3MYeCKOT0 HCCIIeI0OBaHUs, TPHUOOPECTH HABhI-
KU MpoBeIeHUs1 (PU3NUYECKOTO IKCIIEPUMEHTA;

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

— 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
N/I-1omx- OOyuatommiicst nopkeH | OOyvaronuiics  1oi1- | OOy4Jaroniuiicss JA0KeH
1Mcrionb3yeT OCHOB- | 3HaTh:OCHOBHBIC (hHU3HUE- | KEH BIIQ/ICTh: HaBBIKAMH
HBIC 3aKOHBI €CTe- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MIPUMEHEHUSI  COOTBET-
CTBEHHOHAYYHBIX MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO ¢buznko-
TUCITUATIIUH JJIS pe- OCHOBaHBI MIPUHIIMIIBI | 3aKOHBI U TIOHATHS ISl | MATEMATHIECKOTO  arl-
IICHUSI CTAaHJAPTHBIX | JEHCTBUS OOBEKTOB MPO- | pemieHus mpodeccuo- | mapara, METOI0B aHAJH-
3amay B obyactu ar- | peccuoHanbHON Jesi- | HaTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
pOHOMUUC TIpUMeHe- | TenpHOCTH U KoTopsle | (B1.0.33-Y.1) TEOPETUYECKOTO M IKC-
HUEM HH(OpMaIIn- WCTIONB3YIOTCS I pe- MEPUMEHTAILHOTO  HC-
OHHO- meHus TpodecCHOHaTb- CIIIOBAHMSI TIPU perlie-
KOMMYHUKAlMOHHBIX | HBIX 3amad - (b1.0.33- HUM  TpodhecCHOoHab-
TEXHOJIOTUH 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




OO0beM mMCHUILIMHBL cocTaBisieT 3 3adeTHbIX equuminl (3ET), 108 akagemuueckux yaca (ga-
Jiee yacoB). JlucuurmuinHa u3y4daercs:
— oyHas popma 00ydeHUs B 2 CEMECTpe;
— 3a04Has ¢popma o0yueHus Ha 2 Kypce.

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
TeN;H HaumenoBanue pasnena u TEMbI qac CP 8‘
' b 3 13 S
Pa3nen 1.Mexanuka
1.1 Beenenue 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
MexaHudeckue KojeOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekyinsipHas (u3uka u TEPMOJUHAMHUKA
MonekynsipHO-KUHETHUECKast
2.1 YIAD 4 . 4 x
Teopus UICATLHOTO 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 | [IoCTOSAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarauTHOE 10JIe ¥ TOK 8 2 2 4 X
3.4 DNeKTpOMarHuTHasi UHIYKIHUS 4 4 X
DeKTpOMarHuTHbIE KoJieOaHus 1
35 P 4 4 X
BOJIHBI

Pasnen 4. OnTuka




4.1 | 'eomerpryeckas ONTHUKA 3 2 1 X
4.2 | BonHoBas onTHKa 9 2 2 1 4 X
4.3 | KBaHTOBas onTuka 4 4 X
Paznen 5. Atomuast pusuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OObmast TpyA0eMKOCTh 108 16 16 16 60 X
3aounast popma oOyueHHs
Bcero B TOM 4YHCJIE
KOHTaKTHas pa60Ta CE;
T;:.:[_)bl HanmenoBanmne pasaciia U TEMbI gac. CP E"
JI JI3 113 S
Paznen 1.Mexanunka
1.1 Bsenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 III/IH?MI/IKa MaTepUAIbHON TOUKHU 7 ’ 5 X
1 TBEPAOTO Tema
1.4 MexaHuueckue KoueOaHus u 7 ’ 5 X
BOJIHBI
Paznen 2. MonekyinsipHas (pu3uka u TEPMOJUHAMHUKA
71 MonekynsipHO-KUHETHUECKast 5 i 5 «
TEOpHs UACATBHOIO raza
2.2 | M3omporecchl B ra3ax 5 5 X
2.3 | OcHOBBI TEPMOAMHAMUKHI 7 2 5 X
Paznen 3. DnexkrpoguHaMuka
3.1 DneKTpocTaTUKa 7 2 5 X
3.2 | [loCTOSAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTHOE 10JI€ U TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIIMS 5 5 X
35 DNeKTpOMarHuTHbIE KoJeOaHus 1 5 5 «
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomeTpuueckasi OTUKa 9 9 X
4.2 | BonHoBas onTHuka 7 2 5 X
4.3 | KBaHToBas onrTuka 5 5 X
Paznen 5. AtomHas gusuka
5.1 | AtomHas u sipepHas pusnka 11 2 9 X
KoHTpoib 4 X X X X 4
OO6m1ast TpyA0€MKOCTh 108 8 8 88 4

4. CTpyKTypa M coep:KaHue JMCUUILJIMHbI, BKIOYAK0IIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPU peaTU3alMK YUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
JIeil) opraHu3yeTcs MyTeM MPOBEICHUS TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX paboT 1
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMaTPUBAIOIINX yYacTHE OOYyJarONINXCs B



BBHITIOTHEHUH OTJICIBHBIX JJIEMEHTOB PalbOT, CBA3aHHBIX C Oyaymiel mpodeccnoHalIbHON JesSTeNbHO-
CTBIO.

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

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

- yauBepcanbhbie komrereHunu (YK) ot 5 no 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue Q1M CUUILTAHBI

Pasnea 1. Mexanuka

Kunemaruka. KunemaTtuka nBH>KeHUSI MaTEpUaIbHONW TOYKHM B TpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Panuyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopusa. Bekrop nepememienus. Cpeansis ckopocTb. MraHoBeHHasi CKopocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3inokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ MpoeKUUsAMH. [1yTh Kak onpeaeneHHblil HHTErpan OT MOAYJIS
BEKTOpa CKOPOCTH.

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

Bexkrop yckopeHus u ero Moayib. Pa3oxeHnue BEKTopa yCKOPEHUS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIHLHOE U KacaTeabHoe yckopeHHs. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka nBM>KEHUS MAaTepUAIbHON TOYKHU MO OKPYHOCTU. YT0J noBopota. CpeaHsis yrio-
Basi CKOPOCTb. MTIHOBEHHasl yIJIOBas CKOpPOCTb. YIJIOBO€ YCKOpeHHE. PaBHOMEpHOE IBHKEHHE I10
OKpPY’KHOCTH. 3aBUCHUMOCTbH yTJIa OT BPEMEHH IPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 10 OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOM CKOPOCTHI0. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPYKHOCTH.
3aBUCHMOCTbD yTJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPY PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka matepuaibHoOil ToOYKH. 3akoHbl HerioTona. Bropoit 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbc. MoMeHT nMmnyiibca. 3aKOH U3MEHEHUST MOMEHTA UMITYJIbCA C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUAIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosnuHEiHHBINH uHTerpan. Kuneruueckast sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ pad0TOMN CHiIbl. MOIITHOCTS.

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

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYI HEIOABUKHOM ocM. MOMEHT UM-
IyJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPALIaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeEA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnebanus. Am-
wmryna u ¢aza. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX Kojiebanuil. OnpeneneHne aMIuim-
TYbI 1 HaYaIbHOU (pa3bl KoieO0aHU U3 HA9aJbHBIX YCIOBH.

[pyxunnenii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1eopMHUpPOBAHHON MPY>KUHBI.
YpaBHeHUE NBWKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHu MPYyKUHHOTO MasgsTHUKA. DHEPTHUs
IIPYXKUHHOTO MAasTHUKA. 3aKOH COXpaHEHUs 3Hepruu. dusnueckuil U1 MaTeMaTHUYECKUH MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

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



CneuunajbHasi TeOpUs OTHOCUTENbHOCTH. [IpuHIun otHocuTenbHOCTU. [IpUHIMI MOCTOSH-
CTBa CKOpocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBas JIMHUSL 4acTUllbl. CBETOBOM KO-
nyc. [IpeoOpaszoBanus Jlopenma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCT, BpeMEHHU. Bpemsi xu3HU pacnanaronieics sjieMeHTapHoM wacTtuibl. [lapamokc
onusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3nes 2. MosekyasipHast pu3nKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 M1eaJbHOrO rasza. KonueHnrpanus Mosekyis. OyHKIus
pacrpeiesieHUst MOJIEKYJI B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BbIpaKEHHUE JJISl CPETHETO YKCIa yIapoB MOJIEKYJ O CTeHKY. CBSI3b IaBJICHUS CO CPEIHUM
3HaUYEHHEM KBaJipaTa CKOPOCTH MOJIeKyJibl. OCHOBHOE YpaBHEHHE KMHETHUECKOW Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMmoguHamMuka uaeaabHOro raza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYIbl. BHyTpeHHsIs
SHEprus uaecalbHOro rasza. Mzoxopudeckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno cremeHei cBoOObI MoOyeKysbl. PaBHopacnpenenenne sHepruu I10 cremeHsm
cBoOombl. M3o0apuyeckuit mporecc. TemIoeMKOCTh HUCATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuueckuii mporecc. AnuadaTHYecKuil MpoIecc. DHTPONUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaI0 TEPMOJAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHUS Ta3a. JIokaibHOE TEpMOAMHAMHYE-
ckoe paBHoBecue. Cpenusisi [uMHa cBOOOIHOrO mpoOera MosieKysbl. [ITOTHOCTH MOTOKAa MOJIGKYII.
Huddysus razos. 3akon duka. Koapdunuent nuddysun. Beisog 3akona duka. YpaBuenne nuddy-
3un. BszkocTh ra3oB. 3akoH HerotoHa. Koadduuuent Bszkoctu. BriBoa 3akoHa HeloToHa As1st CHITBI
BSI3KOTO TpeHHs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypbe. Koaddurment TennonpoBoaHOCTH.

PeanbHble raspl. MexxMoneKyIsipHOe B3auMozelcTBue. YpaBHenue Ban-nep-Baansca. O6oc-
HOBaHuE ypaBHeHUs! BaH-nep-Baanbca. BHyTpeHHss 3HEPTHS peaibHOTo rasa.

Pa3nen 3. DiieKTpUYeCTBO U MATHETU3M

IlocTosiHHOE 3JIEKTPUYECKOe M0JIe B BAKYyMe. DJIIEMEHTapHbIE YaCTHUIIbl, UMEIOIINE 3IEKTPH-
YECKUH 3apsi. DJEMEHTAPHBIA SJIEKTPUYECKHUM 3apsll. 3aKOH COXpaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIMYECKOH cucTeMbl. B3anMonelicTBrue IByX TouedHbIX 3apsiioB. Cuna Bzanmoaeictaus. [o-
TEHIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsoB. J[eMiCTBHME CHUCTEMBI 3apsKEHHBIX
gacTull Ha MpoOHBIA 3apsia. 3akoH KylloHa M IpUHIUI Cyneprno3uiiui. HampsokeHHOCTh dIeKTpude-
ckoro nouss. 3akoH KynoHa v NpuHOKIN Cynepno3uuuu A HalpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro nojisi. 3akoH KylioHa W npuHIMn cyneprno3unuu s noteHurana. CoOOTHOIIEHHUE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJIS M NOTeHIMaIL. [ paqueHT noTeHuana.

Pabora mpu nepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYeckoM moje. Llupkymnsamus BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpHYecKoro mnosiss. CHIOBbIE JIMHUM U SKBUIIOTEHUIUAIBHBIE TO-
BepxHOCTH. [IOTOK BEKTOpa HAMPSXKEHHOCTU 3JEKTpUYecKoro mnoss. [loTok BekTopa HanpsKEeHHOCTH
nmoJisi TouedHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe moje oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IUIOCKOCTH. DIEKTPUYECKHE MO 3apsHKeHHBIX cepsl, mapa u
umuHapa. OCHOBHBIE YpaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

ONEKTPUYECKUH TUIOIb M CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJe. DIEKTPUUYECKOE MOJIE TOUYEU-
HOTO AUMoJis. BeiBox popmy:n A Haps>KEHHOCTH TOJIS U MOTeHIMAaNa. DJIEeKTPUUECKU MOMEHT JH-
TOJIsl.

JIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HEMOIAPHBIE MOJIEKYJIbI. DJIEKTPUUECKHUI
MOMEHT MOJIEKYJIbI. JIUTOIb BO BHEITHEM 3JIEKTPUUECKOM IIOJIE.

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBs3aHHBIE 3apsiabl. [lomspuzoBanHocTs. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 371eKTpUYECKOro Toka. JJeK-
TpocTaTuueckass MHAyKuus. MHayuupoBaHHble 3apsiasl. PacnpeneneHue 3apsiioB B M30JIMPOBAHHOM
npoBoHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AneKTpUYecKoe Moje B M30JIMPOBAH-
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HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpspokenne. EMkocTs koHnmeHcaropa. [1nockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpPa, 3al0JIHEHHOTO OJJHOPOIHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSKEHHOTO KOHJAEHcaTopa. BeiBoj ¢GopMyinbl [Uisi SHEPruu 3apsDKEHHOTO KOHJEHcaTopa. DHeprust
3JEKTPUYECKOTO TOJIS B INIOCKOM KoHJieHcaTope. [1notHocTs sHeprun. CoeTMHEHHs] KOHASHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOAMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. CH-
7a Toka. BeiBog (popMyIibl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEAHIOID CKOPOCTH HOCHUTEJIECH TOKa.
3akoH coxpaHeHHUs 3apsiaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIs ydacTka 1enu B qud-
(bepeHanbHON M UHTETpadbHON (opmax.BriBoa 3akona Oma mis ydactka menu. CoequHEeHus mpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IMUIMHIpPE, BpalIaroeMcsl BOKPYT cOO-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TMPU MEPEHOCE HOCUTENS TOKA. DJIEKTPOABUKYIIAS
cuia. HanpsiokeHue Ha HEOJHOPOJIHOM Y4yacTKe Ienu. 3akoH OMa J1jisi HEOJJTHOPOJIHOTO YYacTKa IEeMHu.
3akon Oma mis nmoaHo# nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon Jxoyns — JIeH-
na B auddepeHnnanbHoi U UHTErpanbHoi (opmax. MOLIHOCTh TOKA W yAeIbHas MOLIHOCTh TOKA.
BriBoa 3akon Jlxkoyns — Jlenna.

emnb, cocrosimast U3 KOHJIEHCATOpa U MPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B IIEMU U 3a-
psiia Ha KOHAEHcaTope. 3a/1a4a O TOKE YTEUKH KOHJIEHCAaTopa.

ITocTositHHOe MarHUTHOe MoJie B BakyyMe. 3akoH buo-Casapa-Jlannaca 1 npuHUMII CynepIo-
3UIMU. MarHuTHOE NoJIe KPyroBOro Toka. MaruuTHas MHAYKIUS B LEHTPE BUTKA. Pacuer mHAyKImun
MarHUTHOTO MOJIsI KPYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOTO MOJIsi HA OCH COJICHO-
112 KOHEYHOU IIMHBl. MarHuTHOE MoJie IPsIMOT0 OTPE3Ka C TOKOM.

[ToTok ¥ HUPKYISALUA BEKTOpPA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (popme. MaruuTHoe nojie 6ECKOHEYHO JJITUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMoOro Toka. B3aumoerctBue TOkOB. MarHuTHOE MoJie 3apsKEHHOTO LHIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHO# ocu. OnpeneneHue equHuIbl Crutbl Toka B cucteme CU. Brrunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAAJIBHBIX YPABHEHUN TEOPHUH IMOCTOSSHHOTO MarHUTHOT'O MOJIS.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiAbl M TOKU. MardHutHoe noje. MarauTHas UHAYKLHS.
CunoBelie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. JIBuxkeHne 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABUKEHUS U UX pelieHue. JBrKeHne BI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPY>KHOCTH. 3aBUCHMOCTh PaJlyca OKPYKHOCTH OT CKOPOCTH JBHXKE-
HU 4acTULbL. [[BryKeHue 110 BUHTOBOM JInHMM. IIar u pagnyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xoimna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HA MPOBOAHUK ¢ ToOkOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1€. MarHuTHbIi MOMEHT.

JJIeKTPOMATHUTHAsA MHAYKUUA. MaraHuTHbIA NOTOK Yepe3 MOBEPXHOCTh, HATAHYTYK) HAa KOH-
Typ. 3akoH Papanes u npasuio JleHna. DinekTpoaBHXKyILas cuiia HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIIlEE €My ypaBHEHHME MakcBemia. DJIEeKTPOABHKYIIasl CUjla B MPOBOJHUKE, IBHXKYILIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUSA. DNEKTPOABIIKYIAs CHJIa CAaMOMHAYKIMU. MHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTyIIKH ¥ MPOBOJHUKA. 3aBUCHUMOCTh CHJIBI TOKA B LIEMH OT
BPEMEHU. DHEPrus MarHUTHOIO MOJs B Karylke. BuxpeBoe anekTpuueckoe noje B coneHoune. UH-
NYKTUBHOCTh COJICHOWJIA. DHEPIrUsi MarHUTHOT'O MOJIS B 3alIOJIHEHHOM BeIeCTBOM cosieHouge. 11not-
HOCTb 3HEPTUHM MAarHUTHOTO 1oJist. Toku Pyko.

DJIeKTPOMArHuTHhIe KojebaHus. ['apmMonnyeckue konebanus. KonedbarenbHBI KOHTYp, CO-
CTOSAIIUI U3 KOHACHCATOpa U KATYIIKH HWHIYKTUBHOCTU. BBIBON ypaBHEHUs KojeOaHWUN HANPSHKEHUS
Ha 00KJIaJIKax KOHAEHCcAaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbI TOKA B KOHTYpE, HANPSIKEHUS U 3apsaa
Ha OOKJankax KoHjaeHcaropa. Yactota konebanuit. @opmyna Tomcona. DHeprusi KonebaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.



DJIEKTPOMArHUTHOE MoJie. YpaBHeHHs MakcBelia B MHTErpajJbHOW M U depeHuanbsHon
dbopmax. [TnmoTHOCTE TOKA cMenieHus. Bekrop YmoBa — [loiituara.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenunsi. CiioxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTYZa CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. KorepentHocTh. MHTEpheEpeHIHs cBeTa OT ABYX TOUYCYHBIX MCTOYHHUKOB.
HNHuTtepdhepenninonnas kaptuHa. PacmpeneneHne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Jundpaknus. [Tpuanun [oiirenca — @penens u npuHIUN cyneprno3uuu. ['padudeckuii MmeTon
CIIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Jnppakuus cBera Ha KPYyrJIoM OTBEpCTUH. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpaknus cseta Ha menu. udpakaron-
Has pemeTka. J(udpakinonHas penieTka Kak CrieKTpaabHbIA TPHOOp.

Honsipu3anust cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJISAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
BonHa, nonspusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSPU30BAaHHBIM U YACTUYHO MOJSPU30BAHHBIN
ceeT. Crenenb nosspuszanuu. [lonspuszanusa cBeta npu OTpakKeHUH U MIPEIOMIIEHUHU. YToJ bproctepa.
[Tonsgpusanus cBera MpH JABOMHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4eil.

KBanToBas ontuka

TemnoBoe u3iaydeHue. B3aumoneicTBUEe H3Iy4EeHHS C BEHIECTBOM M €r0 XapaKTEPUCTHUKH.
DHepreTuyeckas CBETUMOCTb. McmyckaTenbHas criocooHocTts. IlornomarensHast cnocobHocts. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOIHBIM H3iIydeHueM. I[1oTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'0 TeryIoBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonbpiimana.
3akoH cMenieHns Buna.

®otonbl. Poronsl. mnynbce u sHeprust porona. @otordpdexrt. BonpramnepHas xapakTepucTH-
Ka BakyyMHOro (orosnemeHnTa. 3akoHbl ¢oTodddekrra. TopMo3HOE pEeHTreHOBCKOE HM3aydeHue. -
¢dext Komnrona. /laBnenue ceera. OnbiThl JIeOenepa. J[apnenue myyka cBeTa.

Pa3nes 5. AtomHas ¢pusuka

Bboposckas Teopusi atoma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna bansmepa. [1nane-
TapHas Mozeib atoma. OnbiTel @panka u I'epua. Teopus BogopogononodHoro noHa. Iloctynarer bo-
pa. CkopocTh U paanyc opOUTHI dyiekTpoHa. CIIEKTp SHEPTHM AIEKTpOHA. Y poBHHU 3Hepruu. Hcmycka-
HUE U MOIJIOIIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHukHM. KopnyckysipHO-BOJIHOBOM ayanu3M. Bosnbl ne Bpoins.
®opmyiel e bpoins. Iudpakuus 31eKTpOHOB U HEUTPOHOB B KpucTaiuiax. BoiaHoBas pyHKIMS U ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ge bpoitns kak pemenne ypaBHenue llpenunrepa nis cBo-
6oaH0I1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEeIeICHHOCTEH.
VYpasuenue llIpeaunrepa ajisi craimOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aTomMa. ATOM BOJIOpOJia B KBAHTOBOM MexaHuKe. CHEKTp SHEPruil 3neKTpoHa. JHep-
rerTuyeckre ypoBHU. [loTeHIransl Bo30yKaeHusl 1 MOHU3aluu aroma. [IpocTpaHcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopuei bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTpOHA.
MHOro371eKTpOHHbIE aTOMBl. JJEKTpOHHbIe KoHburypauuu. I[lepuoguueckas cuctema 3JIEMEHTOB
MenneneeBa. OnekrponHble 000m0uku U cinou. [Ipunnun [aynu. Oneir tepua u I'epnaxa. D¢ ekt
3eemaHa.

®Du3uka aToMHOro sigpa. CoctaB M XapakTEPUCTUKHU aTOMHBIX sifiep. CaMONpou3BOIbHBIN pac-
MaJl YaCTUIBI. Y CJIOBHE CAMOTIPOU3BOJBHOIO pacnaaa. DHEPrus CBsA3U. Y iejibHas 3Heprus cBsizu. Ka-
nenbHasi MOJIENb sapa. BeiBox GopMysbl, OMMCHIBAONIEH 3aBUCHMOCTh yACTBHOW DHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. JnepHble peakiuu.

4.2. Conep:xaHue JeKIuii
Ounas ¢popma oOyueHust
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Kpartkoe conepsxanue nekium

KommmuectBo
JaCoOR

[TpakTnye-
CKasl IOJIro-

BBenenune. Knnemaruka matepuajibHOM TOYKH U BPalaTeJILHOIO IBHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBs3b (PU3HUKH C CENbCKOXO3AHCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpYykaromien cpeasl. CTpyKTypa Kypca pu3nuKu.
MexaHnuyeckoe JABUKEHUE U €r0 OTHOCUTENBHOCTh. llepemelieHne U mMmyTb.
CxopocTh, yckopeHue. PaBHoMeEpHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEHHOE NBM)XEHHE. YTIOBOE NEpPEMEIICHHUE, YTIoBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSMOJIMHEHHOE ABUKEHUE. PaB-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

JAuHaMuKa MaTepraabHOM TOYKH U BPalIaTeJIbHOI0 ABHKEHHS.

3axonsl HeroToHa. B3aumogeiicTBue ten uepes nose. Buabl cuin B MeEXaHuUKe.
Ounctka ceMstH o Kod(pPUIMeHTy TpeHusl.

[TonsTne MmoMeHTa cuiibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCA TBEPJAOTO
tena. I 3akon HeroToHa /15 BpamaTenbHOro ABMxkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyiel paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11nepruneii. CpaBHEHHE MOCTYNATEIBHOTO U BPAIIATEILHOTO
JIBUKEHHUSI 10 KHHEMAaTHKE, JUHAMUKE, 3aKOHAM COXPAHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. [ apMOHHMYECKUE KOJIeOaHUs U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [1oiTHast S5HEpTUs TapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXUHHBIA, (QU3MUYECKUH, MaTeMaTW4decKwii). YTpyrue TrapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJIHBI, (Da30Basi CKOPOCTb, UIMHA BOJHBI, BOJTHOBOE YKC-
J10).

OcHoBbl TepmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3lIUYHBIMH3OIIpoIieccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KII/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsiioB. DJIEKTPUUYECKOE IOJIE U
€ro xapakTepucTuku. PaboTa 1o nepemenieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHOe moJie ¥ TOK. MarHutHoe 1moJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BrnusHue MarHUTHOTO MO Ha OWojoruye-
CKHE OOBEKTHI.

I'eomeTrpnueckass 1 BoJiHOBasi onTuka. OTpaxkeHUe, NPEIOMIIEHHUE, MOIJIO-
mieHue ceera. Jucmepcust ceera. MaTtepdepennus crera. Judpaxius cperta.
ITonspuzanus ceera.

ATtomHasn u sinepHasi pusuka. Ctpoenue aroma. OmbiT Pezepdopna. Kanro-
Bble noctyaaTtel bopa. Mozgens aroma Bogopoaa no bopy. Ctpoenue aToMHOTO
sanpa. PannoakTUBHOCTh. 3aKOH pagMOaKTUBHOrO pacnaga. EcTecTBeHHas u
MCKYCCTBEHHAs paJIMOAKTUBHOCTb. SIJIEpHbIE PEaKIIUH.

Hroro
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3aounas hopma oOydeHHS
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1. BBenenune. KuneMaTuka MaTepHaJbHOW TOYKH W BPAlIATEJbHOrO IBH-
KEeHMS.
[Ipenmer u 3amaun Kypca pusnku. @u3nka Kak OCHOBAa €CTECTBEHHOHAYUHBIX
3HaHU#. CBsA3b (DU3UKH C CEITBCKOXO035HCTBEHHBIM MPOU3BOICTBOM. Ponb ¢u-
3MKH B OXpaHe OKpy»Karoiei cpenbl. CTpykTypa Kypca GU3HKH. ’ +
MexaHnyeckoe ABM)KEHHE M €r0 OTHOCUTENIBHOCTh. llepeMenienue M myTb.
Cxkopoctb, yckopeHue. PaBHoMmepHOe mnpsMoiauHENHHOE [BHKEeHHE. PaBHO-
YCKOPEHHOE MpPSIMOJIMHEHHOE NBUKEHHE. YTJOBOE IEepeMelleHue, YyrioBas
CKOpPOCTb, YIJIOBOE YCKOpeHHE. PaBHOMEpHOE MNpSAMOIMHENHOE IBUXECHHUE.
PaBHOYCcKOpeHHOE BpallaTeabHOE ABMKEHUE
2. OcHoBbl TepmoauHamMuKH. [lepBoe Havano tepmonuHamuku. IIpumenenue
[TepBoro 3akoHa TEpPMOJMHAMHUKH K pPa3UYHBIMH3OMIpoOIieccaM. AnuadaTHbId | 2 +
npoiecc. [Hukn Kapno. KITJI TermnoBoil MalinHbI.
3. DJIeKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsiIOB. DJIEKTPUUECKOE TOJIE U
ero xapakTepucTuku. Pabora mo mepeMenieHuo 3apsaa B JMEKTPHUECKOM 1Mo- | 2 +
Je.
4. AToMHas u sinepHasi ¢pusuka. Ctpoenue atoma. OnbiT Peseppopna. Kpan-
TOBbIE TTOCTyaThl bopa. Monens aroma Bogopoaa no bopy. Ctpoenue atom- ’ +
HOTro szpa. PagnoakTuBHOCTh. 3aKOH paguMoOakTUBHOIO pacnaja. EctecTBen-
Hasl ¥ ICKYCCTBEHHAs PaIMOaKTUBHOCTD. Sl IepHbIE peaKIIUHU.
Hroro 8 110%
4.3. Conepxanue JJa00PATOPHBIX 3aHATHI
Ounas hopma oOydeHHs
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1 BBonnsiif nactpykrax no Th. Onpenenenue norpemHoctedt usmepenuii. Onpe- ’ +
' | JeneHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | 3y4yeHue rapMOHHUYECKUX KOJICOAHUH C MOMOIIBIO MPY>KUHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXPAHEHHUS U MPEBPAIICHUs SHEPTUH 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOeOaHUN 2 +
5. Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MIOCIIEA0BATEIBHOM U Mapai- ’ 4
JIETIbHOM COEIMHEHHSX
6. | Ompenenenue Moy FOura merogom nedopmarmu uzruda 2 +
7. | Onpenenenue hokyca U ONTHIECKON CHIIBI COOMpPAIONIEH U PAaCCEHBAIONICH JTUH3BI 2 +
3 Wzyuenue sneHust Tuppakiuy 1 U3MEPEHUE AJIHMHBI CBETOBOM BOJHBI C TOMO- ’ +
" | mpro audPaKIMOHHON pemETKH
Hroro | 16 | 20%

3aounas popma oOyueHUs
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) 3
= | 58
Ne . 83| 2¢
HaumenoBanue 1ab0paTOpHBIX 3aHITHIA Z3| 5o
n/n E 5| £ &
o S o
i = F
1 BBonnsiii nactpykrax no Th. Onpenenenue norpemnoctell uamepenuii. Onpe- ’ +
" | JesieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | M3yvyeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4 Nzyuenwue srneHus AUpakuy U U3MEPEHHUE ITTMHBI CBETOBOM BOJIHBI C TTIOMO- ’ N
" | mpro audPaKIMOHHON PemIETKH
Hroro | 8 | 20%
4.4. ConepxxaHue NPaKTUYECKUX 3aHATHI
Ounast popma oOydeHHS
=
2 g g
= O m
Ne . 88| £°8
HaumeHnoBaHue MpakTUYECKUX 3aHATUN 22| Eo
n/m E 5| 2=
o S o
2 | &8
1. | KunemMaruka npsiMOJIMHEHHOTO IBUKEHUSI MAaTEPUATIbHOM TOYKHU 2 +
2. | [IlnHaMuKa ABMKEHUS TEJ MO HAKJIOHHOM MJIOCKOCTHU 2 +
3 JlnHamuKa IBUKEHUS CBSI3aHHBIX TEJl HUTHIO, IEPEKMHYTON Yepe3 HEBECOMBIi ’ +
" | 670K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMHUKH M €70 MPUMEHEHHUE K PA3TUNIHBIMH30MPOIIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | OnTuka 2 +
8. | SlnepHas dusuka 2 +
HUroro | 16 | 20%
3aounas popma oOyueHUs
[IpakTHueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4yaomuxcst
4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00y4atOIHXCs
KonnuecTBo yacos
Bunbl caMmocTosTenbHON pabOThl 00YYaIOIIIXCs oyHas opma | 3a0uHasd popma
oOyJeHus o0yJeHus
[ToaroroBka Kk 1aOOPATOPHBIM 3aHATUSM U K 3alTUTE Ta00PATOPHBIX 7 27
pabot
BrinonHeHue KOHTPOJIbHON PabOTHI _ 27
CaMocCTOsITEIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 27 28
[ToaroToBka K IPOMEKYTOUYHOMN aTTECTAIIUU 6 6
Hroro 60 88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW paObOThI 00yYarOIIHXCs
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o/t

HaunmenoBanue TeM 1 BOpocoB

KonnuectBo

qaCcoB

ouHas hopma
0o0y4eHHs

3a04Has

dhopma
0o0ydeHHS

Kunerndeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasa. Konuen-
Tpauust MoJjeKys. OYHKIMS pacrpeeleHus] MOJEKYJl IPOCTPaHCTBE
uno ckopoctsiM. Cpennue ckopoctu. [laBnenue rasza. [IpuGmmken-
HO€ BBIP@XEHHE [UJISI CPEIHEro YHucia yIAapoB MOJIEKYJ O CTEHKY.
CBsi3b J1aBJIEHHSI CO CPEJHUM 3HAYEHUEM KBaJpara CKOPOCTH MOJe-
KyJibl. OCHOBHOE ypaBHEHHE KMHETHYECKOW Teopuu rasza Pacrnpene-
seHue Makcsena — bonbiiMana.

12

17

TepmoauHaMuKa ujaeajabHOro rasa. Moap BemectBa. Yucno ABo-
raapo. MossipHas Macca. YpaBHEHUE COCTOSIHUS HICAIBHOIO Trasa.
3akoH JlanbToHa. CpenHsisi SJHEPrUsi MOJIEKYJbl. BHYTpeHHSI 3HEpTrUs
uaeanpHoro raza. Mzoxopuueckuid nporecc. TemioeMKoCTh uaeaib-
HOTO rasza IpH MOCTOSSHHOM oObeMe. YUHCIIo cTerneHei cBOOOIbI MO-
nekynsl. PaBHopacnpenenenue sHeprum I1O cremeHsiM cBOOOJBI.
N3o0apuveckuii mpoiiecc. TemIoeMKOCTh HACATbHOTO Ta3a MpH I0-
CTOSIHHOM JaBjeHud. M3oTepmuueckuii mpouecc. Annadarnyeckuit
Mpouecc. DHTPOINUS HACAIBHOTO Ta3a. DHTPOIUS HUIICATBHOTO Tas3a
Y BTOPOE€ HAa4yaJlo0 TEPMOJIMHAMUKHU.

12

17

OnexTpuyeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIOIICH
IUIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENEH TOKAa. 3aKOH COXpa-
HeHus 3apsaa.CoelnHeHus MPOBOAHUKOB. [ITOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsSHKCHHOM IWUIMHJPE, BPAIAIOMIEMCsl BOKPYT COOCTBEHHOM
ocu. CtoponHue cuibl. PaboTa CTOPOHHUX CHJI TIPH TIEPEHOCE HOCH-
TeNsl TOKa. DJIEKTpoABWXKYIIas cuia. HanpspkeHne Ha HEOIHOPOAHOM
y4yacTke nenu. 3akoH Oma s MojJHOW 1end. MONIHOCTh TOKa
1 yIAC/IbHAad MOIIHOCTH TOKaA.

12

18

JeiicTBMe MATHUTHOIO MOJIAA HA 3apsiibl M TOKU. MarHuTHoe moJie.
MarnutHas uHAyKus. CuioBble JTUHUM MarHuTHoro moss. Cuna
Jlopenua. JIBuxkeHHe  3apsOKEHHOW  YacTHULBI B OJHOPOJHOM
Y TIOCTOSSHHOM MAarHUTHOM Tiojie. J[BH>keHue B0JIb CHUJIOBOM JIMHUHU.
JIBiKeHHE 10 OKPY>KHOCTH. 3aBHCHUMOCTh pajguyca OKPYKHOCTH
OT CKOPOCTH JIBH>KCHMSI 4acTHI[bl. J[BMKEHHE 1O BUHTOBOW JIMHUH.
[Ilar u paaguyc BUHTOBON JWHHH. J[BH)KEHHE 3apsSKEHHOW YaCTHUIIbI
B AJICKTPUYECKOM W MAarHUTHOM mojisx. OnpeneneHue OTHOIICHUS
3apsjia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa. JlelicTBue mar-
HHUTHOTI'O TIOJIS

Ha NpoBOJHUK Cc TokoM. Cuima  Awmmnepa. KoHTyp ¢ Tokom
B MarHMTHOM Iojie. MaruuTHEIA MOMEHT.

12

18

OcHOBBI KBAaHTOBOM MexXaHUKH. KopmyCKysipHO-BOJIHOBOM ya-
mu3M. Bonner e bpoitnsa. @opmynst ne bpoiins. Jdudpakuus smex-
TPOHOB ¥ HEUTPOHOB B KpucTa/lIaX. BonHoBast GyHKIUS U €€ CMBICIL.
VYpasuenue [lIpennnrepa. Bosna ne bpoitns kak penieHue ypaBHEHUE
[penunrepa mist cBoOoAHOM yacTuIkl. HeompeaeneHHOCTH KOOpIu-
HaThl U uUMMysibca. COOTHOIIEHUE HEOMpEeIeICHHOCTEeH. Y paBHEHUE
[lIpenuHrepa s cTalmOHapHBIX COCTOSHUN. CIIEKTp SHEPTrUi.

12

18

Hroro

60

88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst
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VYuebHo-MeTomueckue pa3pabotku umerorcss B Hayunoiioubmmnoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAaHEHUsI B MEXaHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl IS
BBITIOJTHCHUS TIPAKTHYECKUX M CAMOCTOSITENIBHBIX paboT 1o ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmmorp.: c. 42 (9 na3e.) .— 0,6 MB .—Jloctyn u3 nokamsHO#l cetu MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [Dn€KTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoo-
run .— Muacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmumorp.: c.
26 (6 mHazB) .— 05 MB .— Hoctynm w3  gjokampHOM  cetm  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Joctyn wu3 cetu  HHTepHer
:http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

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

CTUTYT arposkojorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Jlocryn u3 ceTHu HNurepuer

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUsI AJis BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pabor mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuiit I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmwmorp.: c¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oHI OLIEHOYHBIX CPEACTB /AJIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTALUM 00yUAIONIUXCS

Jnisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuarommxcst TpedoBanmsiM OI'OC
BO pazpabortan ¢GoHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. q)OH,Z[ OLICHOYHBIX CpCACTB IPCACTAB-
neH B [Ipunoxxennn Nel.

7. OCHOBHAsI U JONOJIHMTE/IbHAS yUueOHasl JuTepaTypa, HeodXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

OcHoBHasl ¥ JOTIOJIHUTEIbHAS yueOHas tuTeparypa umeercs B HayuHoii OuOnmnoTexke W dIiek-

TpOHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.
OcHoBHasi InTepaTypa

1.I'paboBckuii, P. . Kypc dusuku : yuebnoe mocodbue ayis By3oB / P. U. I'paboBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Texkcr :
BJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/184052 (nata obOpamenus: 25.05.2022). — Pexxum goCcTyma: Ajisi aBTOPU3.
MI0JIb30BATEIEH.

2.I'pabosckuit, P. . COopHuUK 3ama4 o ¢usuke : yaebnoe nocoodue / P. U. I'paboBckuii. — 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(nata obpamenus: 25.05.2022). — Pexxum noctyma: ajis aBTOPH3.
MOJIb30BaTEIICH.
JlonosHUTeIbLHASA JUTepaTypa
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1.Kyp6aues, }0.®. dusuka : yuedbnoe nocodue / F0.®. Kypbaues. - M. : EBpa3uiickuii OTKpBITHINA UH-
ctutyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=90773

3.by3ynoBa, M. 0. ®usuka : yuebnoe mocodue / M. 10. bysynosa, B. B. bonner. — Upkytck : Up-
kyTckuii 'AY, 2019. — 96 c. — Texkcr : snexTpoHHbIH // JIaHb : 3eKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361

4. Jlro6as, C.1. ®usuka : kype aexuuii / C.1. JIrobas ; CTaBpononbCKuii ToCyAapCTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKHA TOCYNIapCTBEHHBIN arpapHbiii yHuBepcutet, 2015. —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: MO  TOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nH(pOpMAMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTEepHET», HEOOXOAUMbIE
AJIs1 OCBOEHMS THCIIUNTHHBI
1. EnnHoe oKHO mocTyna K yueOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas 6mdmmoreka ONLINEhttp://biblioclub.ru
4. HayuHas >nexTpoHHas 6nbnanoteka «eLibrary»http://elibrary.ru

9. MeToauyeckne yKazaHus JJsi 00YyYAKOUIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHo-MeToanuecKue pa3paboTku umeroTes B HayuHnoit OuOnmoTeke ©  AICKTPOHHOW WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit TAY:

1. Jlunamuka. 3aKOHbI COXpPAHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHus st
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— 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 cetm  HMuTepHeT
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-
run .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 wnHazB) .— 05 MB .— Jloctrym u3 sokampHoM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DIEKTPOHHBIN pecypc]| : MEeToA. yYKa3aHUs IJis BBINOJHEHUS MpaKTHUYe-
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. — bu6-
muorp.:. c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctyn wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf. —  Hoctym w3 cetm  HuTepHeT

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

4. T1oCTOSIHHBIN 3JEKTPUUECKUN TOK [DIIEKTPOHHBIN pecypc] : METOA. yKa3aHMsl JUIsl BBIIIOJIHE-
HUS TIPAKTUYECKHX M CaMOCTOATENIbHBIX paboT mo ¢usuke / coct. C. C. benoycoBa ; HOxHo-
VYpaneckuiit I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuiit 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: ¢. 41 (7 waz.) .— 0,5 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemenHble MHGOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYLIeCTBJICHUH 00pa-
30BaTeJbLHOIO0 Mpolecca Mo AMCUMILINHE, BKJII0Yas NepedeHb MPOrPpaMMHOIo odecniedeHust U
HHG(OPMALIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYI K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texakcnept http://www.cntd.ru.
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[Iporpamuoeobecneuenue:

1. Omnepannonnascucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellegalizationGetGenuine. Jlunenznonnsiii forosop Ne 11354/410/44 or 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 r.

2. O¢uchsiii maker npuoxxenuit 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 nnst Ousneca, JlunensuonHslii moroBop Ne
64/44/3A/22 ot 13.10.2022

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs VISl OCYIIeCTBJIEHHsI 00pa30oBaTeIbHO-
ro npouecca 1no JUCHUIINHE

Y4eOHble ayIuTOPHHU 1Jis1 NPOBEACHUS] 3AHATHIH, NMPeIyCMOTPEHHBIX NMPOrPaMMoii, OCHa-
LIeHHbIe 000Py/10BAHUEM M TEXHHYECKUMHU CPeACTBAMH 00y4eHus!

1. YuebHast ayquTopus AJis MPOBENCHUS 3aHITHI JIEKIIMOHHOTO THUIIA, OCHAICHHAS MYJIbTUME-
TUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YyeOHas ayTuTOpUS JJIsl IPOBEACHHUS 3aHATHI Ta00paTOPHOTO TUIIA:

3. YueOHas aymuTopus IJis MIPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUNA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX PabOT, TPYIIOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETO KOHTPOJIS U
pOMeXyTouHOM aTTectanuu — 105,ma0opatopus ¢puzuku — 107.

IToMemeHus 1Ji1s1 CAMOCTOATEIBHOM PadOTHI 00y4ar0IMXCS
1. ITomemnieHus Uit caMOCTOSTENbHON paboThl oOyuatomuxcs — ayauropust Ne 111a, ocHaien-
HBIC KOMIIBIOTEPHOM TEXHUKOH C MOJIKIIIOYEHUEM K ceTH «HTepHeT.

IlepeyeHb 0OCHOBHOTIO y4e0OHO-1a00paTOPHOIO 000PyA0BaAHMS

bapomerp BP -52

KomruiekT 6710KOB TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUTaTess
DneKTpocKon 1abopaTOPHBII

HaGop rpy30B mo MmexaHuke

HaGop nunamomeTpos

Ha6op nmpyxun

OramBo BO31yIIHOE

[lITaTuB U30MMPYOIUI

Becsl yueOHbIe ¢ rUpIMU

BonsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

[tatus nabopatopusrii LIJI-2
[Tucroner OannucTUUECKUi
Jlaboparopusrit Habop «TernoBbie MpoIeCcChl»
CTOJIMK NONBEMHBIH

Crpenku MarHUTHbIE

Jlaboparopuslii Habop «I30mporecch»
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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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COJIEP)KAHUE

Kommerennuu ¢ ykazanueM stana ux GpopmupoBanus B nporecce ocsoenust OITOIT....
[Toxazarenu, KpUTEPUH U ILIKaJIa OLIEHWBAHUS MHINKATOPA TOCTHKEHUS KOMIETEHIIHHA. . .

TunoBele KOHTPONbHBIE 3a7aHNs U (W) UHBbIE MaTepUabl, HEOOXOAUMBIE JJIs OLIEHKH 3Ha-
HUH, YMEHHMH, HaBBIKOB U (WJIM) OIBITA JESITEIHHOCTH, XapaKTEPU3YIOMIUX CHOPMHPOBAH-
HOCTb KOMITETEHIIUI B MPOLIECCE OCBOCHUS AUCIHIIIUHBL. .. ..ouuveneeneeneeneennenannn.
Meroauueckue MaTepUalibl, ONPEIEIAIOIINAE IPOLENypbl OLCHMBAHUS 3HAHUW, YMEHMW,
HaBBIKOB U (WJIM) ONBITA JESITEIbHOCTH, XapaKTEepU3YIOIIHUX CPOPMHUPOBAHHOCTh KOMIIETEH-
80707 PPN
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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—
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

Koa n Haumeno- ®opmupyembie 3YH
BaHUE UHINKATO- Hamveronanie
OLICHOYHBIX
pa AOCTHXKCHUA 3HAHUA YMEHUA HaBBIKU CpEJICTB
KOMIIETEHIIUH

N-1 OIIK- OO6yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arre-

1M cnonb3yer oc- | JOJKEH JOJKEH JMOJKEH ~ BJIANIETh: | CTAIUs:

HOBHbBIE 3aKOHBI | 3HaTh:0CHOBHbIE YMETh:UCIOIb30BaT | HABBIKAMU MpHUME- | -  OTBET  Ha

€CTeCTBEHHOHA- | ()M3MUYECKHUE 3aKO- | b OCHOBHBIC (U3U- | HEHUS COOTBET- | MPAKTUYECKOM

YUHBIX JUCIIH- Hbl, SBJCHHUS U | YECKHE 3aKOHBbl U | CTBYIOIIETO (U3H- | 3aHATUU;

TUTHH JUTSI pelie- | MPOLIeCChl, Ha KO- | MOHSTHS JJIs pelie- | KO- - OTYeT Mo Ja-

HUS CTaHJApT- TOPbIX ~ OCHOBaHBI | HUA  mpodeccuo- | MaTeMaTH4eCcKOro O6opatopHoOi

HBIX 3a7a4 B 00- | MPUHIIMITBI Neii- | HambHBIX 3aJa4 - | ammapara, METOAOB | paboTe

JIaCTH arpoHo- CTBHS oowekToB | (5.1.0.33 -V.1) aHalii3a U MOJENH- | - TECTUPOBAHUE

MUU C IpUMEHe- | podeccrnoHalbHOM pOBaHMS, TEOPETH- | - KOHTPOJbHAS

HUEeM UHpOpMaA- | ACATEIHHOCTH " YECKOro M JKcIe- | pabora

[MOHHO- KOTOpPBbIE  HCIIONb- PUMEHTAIILHOTO WC-

KOMMYHHKaIU- 3yl0TCA JUIsl peliie- CJIeIOBaHUS npu

OHHBIX TEXHOJIO- | HUS  Tpodeccuo- pemennn  npodec- | [IpomexyTou-

Uit HaJIbHBIX 3aJay - CHOHAJIbHBIX 3aJay | Has aTTecTalus:
(5.1.0.33-3.1) - (b.1.0.33 -H.1) - 3a4eT

2. Iloxa3aTesiy, KpUTEPHH M LIKAJA OLleHUBAHUS 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 | OGyuatomuiicst He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAeT OCHOBHBIE | CJIa00 3HAET OCHOB- | HE3HAYMTENbHBIMH | TpeOyemoil creme-
(buzmveckue 3a- HbIE (PU3HUECKIE 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 1eH- MIPUHIIMIIBI AEH- 3aKOHBI, SIBJIGHUS U | HUS U MIPOLIECCHI, Ha
CTBHSI OOBEKTOB CTBUSL 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonans- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1eH-
HOM NIESATENBHO- | JEATeIbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOPBIE UCIIOJIB3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCTIONB3YIOTCS I0TCS [T pelieHust | Mpo(ecCHOHANBHON | AeITeTbHOCTH U KO-
JUTSI peIIeHUs npo(ecCHOHANBHBIX | IEATENbHOCTH U KO- | TOPbIE UCIIOJIb3Y-
npodeccuoHab- 3aja4 TOPBIC UCTIONB3Y- | FOTCS JJISL PEIICHUS
HBIX 3a7a4 I0TCA JUI pellieHusl | MpoQecCuOHaNbHbBIX
npodeccnoHaTbHBIX 3amau
3aj1a4
b.1.0.33-¥.1 | OGyyaromuiics He Oo6yuarommiics OObyuatonuiics OO6yuatonuiics
YMEET UCIOJIb30- cinabo ymeeT uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIC M0JI30BaTh OCHOB- | BaTh OCHOBHBIC ()H- | BaTh OCHOBHBIC (hU-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS Ipodeccuo-

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUS podeccro-

HpO(beCCI/IOHaHB— (bGCCI/IOHa.HBHBIX HaJIBHBIX 3aa4 C HaJIBHBIX 3a4a4
HBIX 3a/1a4 3agaq HE3HAYNTEIIbHBIMU
3aTPYIHEHUSMU
b.1.0.33-H.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaACCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOLIE-
ro usuko-
MaTeMaTUIECKOTr0
ammapaTta, MeTo-
JIOB aHAJIN3a U
MOJICTTHPOBAHMUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIIb-
HOT'O HCCJIECI0Ba-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ciabo BrajeeT
HaBBIKAMU TIpUMeE-
HEHUS COOTBET-
CTByIOMIEro Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a U MOJICIIU-
pOBaHUsI, TCOPETH-
YEeCKOTO M IKCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHECHUSIMH BJIa-
JIeeT HaBBIKaMU
NPUMEHEHHS COOT-
BETCTBYIOUIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUSsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIEHOTO UC-
CJICJIOBAHHUSI TIPU
pemenun podec-
CHOHAJIBHBIX 33134

CBOOOIHO Bia/eeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoMIEero husu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT'0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAJIBHBIX 3a/1a4

3. TunoOBbIe KOHTPOJILHbIE 3aJaHNs M (MJIM) HHbIE MaTePHAJIbl, HeO0X0MMbIe /1 OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB H (HJIM) ONBITA AeATEJIbHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

Tunosble KOHTPOJbHBIE 33JaHUS U MaTepHallbl, HEOOXOAUMBIE ISl OLICHKU 3HAHUM, YMEHUN U
HaBBIKOB, COJIEPIKATCS B Y4eOHO-METOIMYECKHUX pa3paboTKax, MPUBEICHHBIX HIDKE.
1. lunamuka. 3aKOHbI COXpPAHEHUSI B MEXaHUKE [DJIIEKTPOHHBIN pecypc] : METOI. yKa3aHus s

BBITOJIHEHUS MTPAKTUYECKUX M CAaMOCTOSTENBHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— 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  HMuTepHeT
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. — bubnmorp.: c.
26 (6 mnazB) .— 05 MB .— Jloctrym u3 sokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

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

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

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUsl AJis BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENIbHBIX paborT mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 41 (7 naze.) .— 0,5 MB .— Jloctyn u3 nokameHOM cetn 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

VYCTHBI OTBET HA MPAKTUYECKOM 3aHSTUM HCIOJIb3YETCS JJI OILIEHKH 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-

YAOBJIETBOPUTEIILHO.
Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
OTBeT Ha MPAKTUUECKOM 3aHSATUN WHJUKATOpa KOMIe-
TEHLIUH
1 Jluck paguycoM 20cM BpaIaeTcs COTNAcHO ypaBHeHHI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 paxg; B =- Ic; C=0,1¢?, ¢ - yroJ IoBOpoTa paauyca aucka. | Mcrnonab3yeT oCHOB-

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

TOpaMH TOJIHOTO ¥ HOPMAIILHOTO YCKOPEHUH, a TakKe YUCIIO 000po- CTBEHHOHAYYHBIX

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

IIICHUSI CTaHJAPTHBIX
3amay B B 00J1aCcTH
arpOHOMUU C TIpUMe-
HEHHEM HH(pOpMAIIH-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH

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

IlIxkana Kputepun oneHuBanus

- 00yJaronuics MoJTHO YCBOMII yUeOHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IIEHHs, KPUTUYECKOTO OCMBICIIe-
HUS ¥ BOCHPUATHS MH(OPMAIINH, HABBIKW ONMCAHUS OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHHI U MPOIECCOB;

Onenka 5 - Marepual U3JI0KE€H I'PaMOTHO, B OMPENIETICHHONW JIOTUYECKOU MOCIe-
(oTHYHO) JIOBAaTEIBHOCTH, TOYHO HCIIOJIb3YETCS TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEpPAMU, IPUMEHSTH KX B HOBOW CHUTYAaIIHH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PelllaTh 3a/1a4H;

- MOTYT OBITh JIONYIIEHBI OIHA—BE HETOYHOCTHU MPU OCBEUICHUH BTO-
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POCTENICHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO TIpU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUM yueOHOro Marepuayia JOIMyIleHbl HeOOIbIINEe MPoOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 33J1a4 JONYIIECHbl He3HAYUTEIbHbIC HETOUHOCTH.

Onenka 3
(YZIOBIETBOPUTENBHO)

- HEMOJIHO WJIM HEMOCJEeI0BaTeIbHO PACKPHITO COIEp )KaHUE MaTepHala,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOAEMOHCTPHPOBAHBI
YMEHHUS, TOCTaTOYHbIE AJIs JaJIbHEUIIEro YyCBOCHUSI MaTepuaa;

- IMEIIMCh 3aTPYJAHCHUS WU JOMYIICHBI OMIMOKU B ONPEICICHUH TTOHS-
TUN, UCIIOJIb30BAHUU TEPMHUHOJIOTHH, ONMUCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHbBIE MMOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOrO Marepuana; oOydJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaIHH.

Onenka 2

(HEyJOBIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy>XeHO HE3HaHWE WJIM HEMOHWMaHue OOoJNbIIe WM Haubosee
BaXHOU 9acTH y4eOHOTO Marepuana;

- JIOTYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJa4d, KOTOPbIE HE HCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAIINX BOIIPOCOB.

4.1.2. OneHuBaHue OTYETA 110 TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS IS OIEHKH KauyeCTBAa OCBOCHUS 00YUYaIOIIUMCS
OCHOBHOH mpodeccCHOHaTbHONH 00pa30BaTENIbHOM 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 OTuYeTa (Tadil.) J0BO-
ISITCS 0 CBEJICHHS 00YJaIONINXCsl B HAYaJIe 3aHITHH.

Ne OueHoYHbBIE CpeICTBA Kon n naumenoBanue
Otuer no nabopaTopHoii paboTe UHIUKATOpa KOMIIe-
TEHLIUH
1 1. UTo Ha3bIBaeTCs CHIION TsXKeCTU? NJ-1.0IIK-1

2. YTo nogHUMAaETCs O/ CUJIOM BCEMUPHOTO TATOTCHUSA?

3. 3anummTe GOopMyITy JUIsl ONIPEACIICHHS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensiercss yCKOpeHHe CBOOOIHOTO MAJCHHS ¢ TOMOIIBIO
MaTEeMaTUYEeCKOro MasiTHHKA?

5. Yrto Ha3BIBacTCS MaTeMaTHYECKUM MasTHUKOM ?

6. Kak onmpenenuthb nepuo KojieOaHUH MaTeMaTHIECKOTO MassTHUKA?

Hcnonb3yeT 0CHOB-
HBIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX

JTUCIUIUIAH JJIS pe-

IICHHSI CTaHJAPTHBIX
3amay B B 00J1aCTH

arpOHOMUU C TIpUMe-
HEHHEM MH(pOpMaIIH-
OHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHN

OT4YeT OIEHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENs OLEHKON «OTIIMUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIETBOPUTEIILHO» MJIN OIIEHKON «3aUTE€HO», «HE 3auTeHOo». OlIeHKa «3auTe-
HO» CTaBUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, yYCTAaHOBIICHHBIM
JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHO»). OIlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYETa.
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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.

24




O1LleHOYHBIE CPENCTBA

Kox u HaumenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEHUE MIIOCKON CHHYCOUJAILHOM BOJIHBI , PACIIPOCTPAHSIO- Na-1.011K-1

mmiics Bronb ock OX, nmeer Buaé = 0,01sin(10°7 — 2x) . ITepuox (8
MC) PaBEH...
1)2
21
3)6.28-11paB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-

1. dYacTHIIBI cpeabl KOJEOIIOTCS B HAIIPaBICHUN PacpOCTpaHe-
HUs BOJIHBI

2. YacTHIIBI Cpeabl KOJEOIIOTCS B HAIIPABICHUSX, TICPIICHIUKY-

JIIPHO HAIIPABIECHUIO PACIIPOCTPAHEHUS BOJIHEL - IIPAB.OTBET

3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOpMalMel CxKaTusl -

pacTsKeHUs
3.YpaBHEHUS IBUKCHUS NPYKUHHOTO MAaSTHUKA
2z
—d 23C +£-d_x+£x:F_Dcoswr
dr modt m B

aomaarra nadhdhansormaano oo e Tn

SBnserca muddepeHnaTbHBIM ypaBHEHUEM. . .
*  BBIHYXKJICHHUE KOJICOAHUS - MPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaOIINX KOJCOAHMI
4.YpaBHEHHUE IIOCKOW CHHYCOUJAIBHOM BOJIHBI, paCIIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, umeeT BH

_ - =, _
c = 0.01ls H[I 0% — ko ). BosnHoBoe uncio k (B M)

paBHO..
5

e 2 mpaB.OTBET
e 05

* 19. /Ing nonepeyHol BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
* BO3HHKHOBEHHE BOJHBI CBSI3aHO C ehopMaliueit cokaTus —
pacTsDKEHUS
*  Yacruiml cpenbl KoneOaIoTCs B HANPABJICHUH PacIpoCTpaHe-
HHS BOJIHBI
*  UYacruisl cpepl KOIEOTIOTCS B HAMMPABICHUX, TIEPIICHIUKY-
JISIPHBIX HAIMIPaBJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanpHas TOYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
wuTynoi A=4cm u yacroroit v=2I"u. Eciau cmenienne ToO4ku B MO-
MEHT BPEMEHH, ITPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HaYaJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B
Cn...
e x=0,04 cosdnt-npas.omeem
o x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4=t

6.YpaBHEHME NIJIOCKOW CUHYCOUAAJIBHOM BOJIHBI, pACIPOCTPaHSIOLIEH-

Hcnonb3yeT 0CHOB-
HBIC 3aKOHEBI ecTe-
CTBCHHOHAYYHBIX

TUCITUTLIAH IS pe-

IIICHUS] CTAaHIAPTHBIX
3a/1a4 B B 00J1aCTH
arpoOHOMUU C TIPHMe-
HEHHEeM UH(OpMaLH-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTUI
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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 BUI =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 oM A=4cm u yactotoit v=2 ['u. Eciiu cMenienne 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 YKa3aHUSAX K BBIITOJIHEHUIO KOHTPOJIbHON padoTHI: .

®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 Haz.) .— 1 MB .— Jloctyn u3 jo-
kanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf.— Jloctyn u3 cetu Untepuer

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

OreHka OOBSBISIETCS CTYICHTY TOCIE TPOBEPKH KOHTPOJIBHOWPAOOTHI.

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. IIpouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHHUs MPOMEKYTOUHOI aTTeCTALMU

4.2.1. 3auer

3adeT C OIEHKOW sBISETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npodeccuoHanbHONH 00pa30BaTEIbHOM MPOrpaMMBbI O pazzenam AuciuIuimHbl. [lo pesynbTaram 3ade-
Ta 00y4aroleMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» WM «HE 3aUTEHO»; OLIEHKAa «OTIUYHO», «XOpO-
I10», «y/IOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIHHO» B Cilydae 1upHepeHInpoBaHHOTO 3a4eTa.

3aueT ¢ OLEHKOI MPOBOAUTCS MO OKOHYAHUH YTE€HUS JIEKIIMH U BHITIOJHEHHS 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHH. 3a4eT MPUHUMAETCS MPENoJaBaTeIs MK, MPOBOAMBIIUMHU JIA0OPATOPHBIC H
MIPAKTUYECKUE 3aHATUSA, WIA YUTAOLMMU JIEKIUU 110 JAHHOW AUCIUIUIMHE. B ciyuyae oTcyTcTBUA Be-
OYLIETO MpenojaBaTelis 3a4eT IMPUHUMAETCS MPENoJaBaTelIeM, Ha3HAUEHHBIM PaCIOpPsSKEHUEM 3aBe-
nyroriero kadenpoit. C paspemieHus 3aBeayromero kageapol Ha 3a4eTe MOXKET MPUCYTCTBOBATH Tpe-
nojiaBareib KadeaAphl, MIPUBICUSHHBIN I TOMOIIH B IPUEME 3a4eTa.

[IpucyTcTBue Ha 3a4eTe C OICHKOM MpernoaaBaTeNei ¢ Apyrux kadenp 6€3 COOTBETCTBYIOIIETO
pacropshKeHHs PeKTOpa, MPOPEKTOpa MO U BOCIIUTATEIbHON paboTe, TUPEKTOpa MHCTUTYTA HE JOIyC-
Kaercsl.

®dopma(bl) IpOBeIEHHUs 3a4eTa C OLIEHKOH onpenensiorcs kageapoil 1 JOBOAATCS 10 CBEIECHUS
oOyuJaroluxcs B HayaJjie ceMecTpa.

s mpoBeicHUS 3a4eTa ¢ OLICHKOM BEAYILIUH IIPENOAABATENIb HAKAHYHE T10JIy4aeT B JTUPEKTO-
paTe 3a4eTHO-’K3aMEHAMOHHYI0 BEJOMOCTh, KOTOPAsi BO3BPAILAETCA B JUPEKTOPAT NOCIIE OKOHYAHUS
MEpPOIPUATHS B IEHb IPOBEACHUS 3a4€Ta WK YyTPOM CJIEAYIOLIETO JTHS.

OO0yuaromuecst IpH SBKE Ha 3a4eT ¢ OIEHKOW 00s13aHbI UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KO-
TOPYIO OHM MIPENBSBIAIOT IPENOAABATEIIIO.

Bo Bpems 3auera c oOLeHKOW OOywaromipecs MOTYT IOJIb30BAaThCsl C pPa3pelieHUs] BEAYIIETO
IperoiaBaTelNsi CIpaBOYHOW M HOPMATHUBHOW JIUTEPATYpOH, APYTHMU MOCOOMSMHU M TEXHUYECKHUMHU
CpECTBAMM.

Bpemst moAroToBkM oTBeTa B YCTHOM (pOopMe IpH clade 3avera JOJKHO COCTABISATh HE MEHEe
20 MUHYT (T10 >KEJTaHUIO0 00YUaloIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems otBeTa - He 6onee 10
MUHYT.

[IpenogaBatento MpeaocTaBseTCs MPaBo 3aJaBaTh 00YUYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax MporpaMMbl TUCLHUIUIUHBIL.

KauecTBeHHas OLIEHKA «3a4TE€HO», BHECEHHAS B 3aUE€THO-3K3aMEHALIMOHHYIO BEJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynprar 3adera c OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTH BBICTABIISIETCS B JICHb
MPOBE/ICHUS 3a4eTa B MPHCYTCTBUU caMmoro oOydaromierocs. IlpenonaBaTenu HECYyT NEPCOHAIBHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIIMCEN O pe3yJIbTaTax MPOMEKYTOUHOMN
aTTeCTalluU B 3a4ETHO-3K3aMEHAILMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIEHHUS aTTECTAllUH B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALIMOHHOW BETOMOCTH CJIOBAMH «HE SIBUJICSI».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS HEpa3pelIeHHbIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaroB, MOOWIBHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3anpelnieHo. B ciydae HapymieHus 3Toro TpeOOBaHUS MpernoiaBareNb 00s3aH yAaIuTh
oOyuJarolerocsi 3 ay IMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcesl, He CIaBIIMM 3a4eT B YCTAHOBJIICHHBIE CPOKH IO YBaXXHUTEIbHON MPUYHHE, UH-
JTVBHTyaJIbHbIE CPOKHU IIPOBEJICHHUS 3a4€Ta ONMPEACISIIOTCS AUPEKTOPOM UHCTUTYTA .

OOyuaromiyecs, UMEIOIINE aKaIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpEaeis-
emble YHHBepcuTeToM. MHpopMaus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTcsl B AK3aMEHAallMOH-
HOM JIUCTE.
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Jomyckaercs ¢ pa3pelieHuss JUPEKTOpa UHCTUTYTA U JOCPOYHAs CAada 3adeTa C 3alMChbIo pe-
3yJbTaTOB B HK3aMEHAIMOHHBIH JIUCT.

WMHBanuapl U auIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbsSl MOTYT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYaJIbHBIM YU€OHBIM IUIaHOM. MHBanuapl U auia ¢ OrpaHUYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UIMEIOIINE HApYLIEHHsI ONOPHO-IBUTATEIBHOIO ammapara, JOIyCKatoTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouenypa npoBeneHus TPOMEKYTOUYHON aTTECTAlUU ISl OCOOBIX cliydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0ydaroluxcs o
OIIOIl OakanmaBpmara, choenuanureTa u Maructparypsl» @OI'BOY BO  HxHo-Ypansckuid
IFAY(IOVYpI'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OueHoYHbBIE CpEeICTBA Kon n naumenosanue
TunoBble KOHTPOJILHBIC 3a/1aHUs U (MJIN) UHBIE MaTepHAIIbI, HE0OXO0- WHJIUKATOpa KOMIIe-
JIMMBbIE JIJIs1 OLCHKW 3HAHUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA JIes- TEHIIUU

TEJIBHOCTH, XapaKTEPU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETCHIIUN B
ITPOLIECCE OCBOEHUS TUCHUTIIMHBI

1 I Mexanuka (KHHEMATHKA U JHHAMHKA) WJ-1.0IIK-1
1. [Tpeamet dpuszuku. OOmIas CTpyKTypa U 3a1a4n Kypca pusuku. | Mcmonb3yeT OCHOB-
2. PaBHOMEpHOE ¥ HEpPAaBHOMEPHOE MPSIMOJIUHEHHOE AIBM)KCHNE U |  HBIC 3aKOHBI ecTe-

ero xapaktepuctuku. CpeqHss CKoOpocTb. MTHOBEHHAsI CKO- CTBEHHOHAY4HBIX
pOCTb. JTUCLUILIUH AJI pe-
3. PaBHOycKOpeHHOE aBuxkeHne. CpeqHnee yckopeHue. Mrao- IIEHUS CTAaHJAPTHBIX
BEHHOE YCKOPEHHE. 3a/1a4 B B 00J1aCTH
4. KuHemMaTuka ABUKEHUS IO OKPYKHOCTH. arpOHOMUHU C IIPUMe-
5. 3akonsl HeroToHa. Macca u cuina. Buabl cui B mpupojie M UX | HEHHEM HH(pOpMalu-
MIPEACTABICHUE B MEXaHUKE. OHHO-

6. lunaMuka BpalaTeabHOro JBUKEHUS TBEPOTO Te- KOMMYHHUKAITMOHHBIX
J1a(OCHOBHOM 3aKOH JIMHAMUKH BPAIlaTEIbHOTO JBUKEHUS, MO- TEXHOJIOTUN

MEHT CUJIbI, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITynibC U €T0 CBSI3b C CHIIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMaIbHAS U KHHETHYECKas SHEep-
THsl.
9.Ces13b 3Hepruu u padotsl. [IpeoOpa3oBanue sHEprun. 3aK0H
COXpaHEHUs SHEPTUH U €r0 3HAUCHHUE.

II Mexannyeckue KoJ1e0aHUS U BOJIHBI
10. KonebarenbHbple ABMKEHUS. ['apMOHUYECKHE KOJIeOaHUs 1
UX XapaKTepUCTUKU. MaTeMaTu4eCKui U IPY>KUHHBIN MasiTHU-
k. dopmyna 1t mepuoaoB KOJICOaHUM.
11. IIpeBpaiienue sHEPrUH P KOJIeOaTeILHOM JIBUKCHUU.
BrinyxaeHHbIe 1 cBOOOIHBIE KOleOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B yrpyroii cpene. [Ipomonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTHUKH.
14 Ctenienu cBo60b1. [TomHAs KMHETHYECKAs DHEPTUS MOJICKYJI.
15. YpaBHenue MenneneeBa — Kianelipona u ero xapakTepu-
CTHKHU.
16.9KxcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3aKkOH TepMOJIMHAMUKH U €r0 MPUMEHECHHUE K Pa3JIMYHbIMHU-
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30IpoLeccam.
18. AnnabaTtnueckoe pacmmpenue raza. Pabora, coBepiiaemas
MpU U3MEHEHUH 00beMa Tasa.

IV3laekTpocraTtuka
19. Onextpusanus ten. 3akoH Kynona. 3akoH coXxpaHEeHHUsI dJIeK-
TPUYECKOTO 3apsJa.
20. DnexTpuyeckoe nose. HanpsykeHHOCTD IEKTPUYECKOTO T10-
1. IIoTok BEKTOpa HAIPSKEHHOCTH J1. TOJIS.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEeHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o mepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
[ToTreHuman u pa3HOCTb NOTEHIMANIOB. CBsA3b MEXKAY HAIPSIKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAIIOB.
24. DnextpoeMKocTb. KoHAeHCaTOphl. DHEPIHs 3JIEKTPUUECKOTO
TOJIS1.
V IlocTOSAHHBII 3J1eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojgHou nenu. ConpoTusiie-
HUE MTPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U ApAJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyms - JleHma.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOATENbHAS IPOBOUMOCTH, TUIIBI PA3PsIO0B).
31. DneKTpUYECKHi TOK B MOJYIPOBOJHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH NIOJYTIPOBOIHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €T0 IPUMEHEHHE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHYKINSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlMamMmarneTusMm, rnapamMartae-
TU3M U (peppoOMarHeTusM.
35. JleiicTBME MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM. 3aKOH
Awmrniepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TIOJIS HA ABYDKYIIHACS 3apsia. Cuma

JlopeHua.

37.5BreHnEe NEKTPOMArHUTHOW HHAYKIIUA U CAMOWHTYKIIUH.
38. [Ipunuun neiictBus Tpancpopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudpakunoHHas pemerka.
40. Unatepdepennius ceeta. MeToabl MOTYYEHUS KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

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

42. ®oroaddext. 3akoHbl poTodddexra.

43. JlaBnenue cBeta. OnbiThl JIeOenena.

44. OnpITHBIE 3aKOHBI U3Ty4eHUs1 a0COIIOTHO YEPHOTO Tena (3a-

koH Credana-bonsiiMana, 3akoH BuHa).

45. Cnektp uzinyuyenus Bogopoja. CrexkrpanbHble nuHuu (bab-

Mepa, Jlalimana, [lamena).
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phbI).

VIII AtomHas u sinepHasi pusnka
46. CBs3b MEXKIY KOPIYCKYJISIPHBIMU U BOJTHOBBIMU CBOWCTBaMH Ya-
ctull. Dopmyia ne-bpoiiis.
477. EcTrecTBeHHasi paluOaKTUBHOCT.
48. PaaroakTUBHOCTh. 3aKOH paJO0aKTUBHOIO pacnaja.
49.Ctpoenue aroma Bopopoaa. Teopus bopa.
50. AtoMHoOE 411po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paluOaKTUBHOCTb. SiepHbIE peakiuu (IIpUMe-

[IIkama 1 KpUTEPUHU OIICHUBAHUS OTBETA 00YUAIOIIEroCs MPECTaBICHBI B TAOIHUIIE.

HIxanaa

Kpurepun oueHuBanus

OllEHKA «3aUTEHO»

3HaHME NIPOTrPAMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM U JIONOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAaHHOW MPOrpaMMON AUCUUIUIMHBI, Tpa-
BUJIbHOE pEUICHHE 3aJaud (IOMyCKaeTcs HaJlu4hue MaJo3HAYUTENIbHBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKPBITHE COJEep)KaHuEe BOIPOCaA,
WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JIOoTIOIHUTENBHBIM YCIOBHEM IOJIyUYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpoIlIUe MOKa3aTelu B XOJe MPOBEACHHS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4yecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

O1eHKa «HE 3a4TEHO»

npoOesibl B 3HAHUSIX OCHOBHOI'O MPOTPaMMHOIO MaTepualia, MNPUHIUIH-
QJIbHBIE OITMOKY MPU OTBETE HAa BOMPOCHI.

.2.2. DK3aMeH

DK3aMeH He NMPeAyCMOTpPEH YUYEOHBIM IJIaHOM

4.2.3. KypcoBas pabota / KypcoBO# TPOEKT

KypcoBast pabota / KypcoBO#i MPOEKT HE MPeyCMOTPEHBI YIEOHBIM TJIAHOM
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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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