[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
igopuali ot BETIO CEM KOO XOMACTEA POCCHACKON SEAEPALNN

o AATeR O MRET TN B BENOTONAN 1 e OOPEIORITETLNOE YRIIEHHE MAICIDETO OONINBANMN
o oo OIS IR C KM TOCYTAPCTRENHMIR ATPAPHLI YHHBEPCHTET»
3322’22?%“&582?%%&&?‘% W_,:",,""W""” SR

olOmno- Y paanonshl 100y aperaeninah arpapendl yRrsepenTeT

YTREFAXLAKD
m PO WROROC WM
EA. Munses
#2000 sean 2004 1,
Kageapa arporexmorornhl u »wonorws
Pafeoran nporpaMma UscaniL e
51,03} ®HINKA
Hangannesmne nouorona JOLM Arpesosns
Hanpanseunoc 1h Arpolsinee
Y poscsis sacmero obpmonannt - Saxnsanpus
Kmindoans - Gannvanp

Qopun ofyscuns - ounan



Coeramrrens - crapamil npenosmarens benoycosa C.C

Palosnt mporpeavs Sncunimmmn ofcymsenn un sscessnn xdeapu arpotexnonoiwh »
IO MM

ol S0 wnn 2004 ¢ (oporoxoa M K).

. 0. 3. xadeapoll arporexmonorel u mosormn 0__4.6%‘» ,-;«

KAUDUINT BHONOOWSECKNX My X H. B Kupoess

Paforne nporpasovs ancumiumd oaobpens  ywelmo-serognseckoll xosmconed Hucrwryts
APOIROBOCHN

o1 7o nan 2004 ¢, (mporosoa M 4)

KoMuOcHn HucTiryTa arpookononm E A Misses

W B [erposs




10.

11.

COJEPXAHME

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

1.1. Ienp u 3aga4n IUCIUATLIMHBI

1.2.  KomneTreHIUU U UHIUKATOPHI UX TOCTUKEHUN

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

3.2.  Pacmpeznenenue yaueOHOTO BpEeMEHH I10 pa3einaM U TeMam

CtpykTypa U coliepkaHre AUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO MTOATO-
TOBKY

4.1. CopepkaHu€ JUCUUTLITUHBI

4.2. CopepxaHue JEKIUH

4.3. CopnepxaHue 1abOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NPaKTUYECKUX 3aHATHI

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

@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOUHON aTTecTauuu o0y-
YAFOIIUXCS IO TUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOXoauMas AJisi OCBOECHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTUHBI

MeTtoaudeckue yka3aHus ISl 00y4YarouXCs 0 OCBOCHUIO TUCITUTUTHHBI
CoBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH, UCIOJIb3yEeMbIE TP OCYILECTB-
JIEHUHW 00pa30BaTeIHHOIO MPOoIecca M0 AUCIUTUINHE, BKIIIOUas IEPEYCHb MPO-
IrpaMMHOT0 o0ecreueHus: 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanpHO-TeXHUUYECKas 6a3a, HeOOXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca MO AUCIUILITNHE

IIpunoxxenne. PoHA OLIEHOYHBIX CPEICTB.
Jluct peructpanim u3MEHEHMI

N

AN BB

10
11
11

12
13
13

13
13

14

14

16
39



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

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nHampabieHuro moAarotoBku 35.03.04 ArpoHoMusl JOJKEH OBITh MOJATOTOBJIEH K
pelieHro  3aaad  mpo(EeCCHOHANBHON EATEIBHOCTH CIEIYIOIIUX THUIOB: TPOU3BOACTBEHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YIIPaBICHYECKOM.

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

3agaum AUCHUNIHHBI:

— U3YYHUTb OCHOBHBIEC (pU3MUECKHE SIBICHUS, OBIAJETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
03HAKOMUTHCS C HAYYHOW ammapaTypoil ¥ MeToJaMu (PU3MYeCKOT0 HCCIIeIOBAHUS, TPHOOPECTH HABhI-
KM MpoBeieHUs] (U3NUYECKOTO KCIIEPUMEHTA;

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMN U MHAUKATOPBI T0CTUKEHH I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kox u naumenoBanue Dopmupyemsie 3VH
WHIUKATOpa T0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
N/I-1omnx- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH
1Mcrionb3yeT OCHOB- | 3HaTh:0CHOBHBIC (hHU3HUE- | KEH BIIAJICTh: HaBBIKAMH
HBIC 3aKOHBI €CTe- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MPUMEHEHUSI  COOTBET-
CTBEHHOHAYYHBIX MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
TUCITUATIIAH JJIS pe- OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHSTHS ISl | MATEMATHYECKOTO  arl-
IICHUS] CTAaHAAPTHBIX | JCHCTBUS OOBEKTOB MPO- | pelieHus mpodeccuo- | mapara, METOI0B aHAJH-
3amay B obyactu ar- | eccuoHambHON Jesi- | HaJTbHBIX ~ 3aJad - [ 3a WU MOJCIHPOBAHMUS,
pPOHOMUUC TIpUMeHe- | TenpHOCTH U KoTopsle | (B1.0.33-V.1) TEOPETUYECKOTO M IKC-
HUEM HH(OpMaIIn- WCTIONB3YIOTCA IJIsL  pe- MEPUMEHTAILHOTO  HC-
OHHO- meHus TpogeCcCHOHaATb- CIIIOBAHMSI TIPU perlie-
KOMMYHUKAIlMOHHBIX | HBIX 3amad - (b1.0.33- HUM  TpodhecCHOoHab-
TEXHOJIOTUI 3.1) HbIX 3amad - (b1.0.33-
H.1)

Jucnunianna «Du3nKa» OTHOCUTCS K 00sS3aTEIbHOM YaCcTH OCHOBHOM

2. MecTto aucuumjinnbl B crpykrype OITIOIT

pa30BaTENbHON MPOrPaMMBI aKaIEMHUUECKOT0 OaKaiaBpHara.

npodeccuoHaIbHOR 00-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucuurmuinHa u3y4yaercs:
— oyHas popma 00ydeHUs B 2 CEMECTpe;
— 3a04Has ¢popma oOydeHus Ha 2 Kypce.

3.1. PacnpenesieHue o0bemMa TMCUMILIMHBI IO BHAAaM YueOHO padoThl

KonuuecTBo 1yacos
Bun yae6HO# paboThI 3ao4uHas popma 00y-
YCHUS
KonraktHas pabora (Bcero), 16
B TOM 4YHCJie MPAKTHYeCKAas MOAr0TOBKA
Jlexruu (JI) 8
Jlaboparopusie 3ausTus (JI3) 8
[Ipaktuueckue 3ansarus (113)
CamocTosiTe1bHasi padota o0yuawummxes (CP) 88
KoutpoJsb 4
HToro 108

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
3aounas hopma oOydeHHS

Beero | B TOM 4HCIIE
¥a)
N KOHTAaKTHas pa60Ta 5
0o
TeNIBI HaumeHnoBanue paszjesna u TeMbI yac CP §
’ JI JI3 113 o
~
Pasnen 1.Mexanuka
1.1 BBenenue 7 2 5 X
Kunematnka MaTepualbHOM TOU-
1.2 p 5 2 5 X
KH
HMHAMHUKa MaTE€pHAILHOU TOUKHU
13 | Hune p 7 2 5 X
Y TBEPAOIO Tena
Mexannueckue Koinebanus u
1.4 7 2 5 X
BOJIHEI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonekyapHO-KHHETHYECKast 5 5 «
) TeopHs UACATBHOTO raza
2.2 | M3onporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 7 2 5 X
Pasznen 3. DnexTpoauHamuka
3.1 DJIEKTPOCTaTHUKA 7 2 5 X
3.2 | IlocTostHHBIN JIEKTPUYECKHUI TOK 5 5 X
3.3 MarsauTHoOE 110JI€ U TOK 5 5 X
34 DJIEKTPOMArHUTHAsI MHIYKIUS 5 5 X
DEeKTPOMarHuTHEIE KOJIEOaHUs U
3.5 p 5 5 X
BOJIHEI
Pa3nen 4. Ontuka
4.1 \ ['eomeTpuyeckas onTuka \ 9 | \ 9 | X




4.2 | BonHoBas onrTuka 7 2 5 X

4.3 | KBaHToBas onrtuka 5 5 X
Paznen 5. AromHas gusuka

5.1 | AToMHas u saepHas pu3nKa 11 2 9 X

KonTposb 4 X X X X 4

OO0mas TpyA0eMKOCTh 108 8 8 88 4

4. CTpyKTYypa M coep:KaHue JMCUUIJIMHbI, BKIYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTHyeckast MOATOTOBKA MPU peaH3alii YUeOHbBIX MIPEIMETOB, KypCOB, JTUCIUIUIMH (MOIY-
Jieil) opraHu3yercs MyTeM MPOBeIeHUs MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, TJAOOPaTOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BUJOB YU€OHOH AEATENbHOCTH, MPEAYyCMATPUBAIOIINX YYacTHE O00YJaIOUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOoT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTryeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MPeIyCMaTpUBAIOT Nepeaady yueOHoil nHpopmanuy o0ydaromumcs, He0OX0IMMON IS To-
CJIETYIOILIETO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyayIiel npodeccrnoHalbHON 1eATeIbHOCTHIO.

PexoMeHyeMblil 00beM MPaKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) IJIsI TUCITUTIIINH, PEaTU3YIONINX:

- yauBepcanbHbie KomrereHnn (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komneTeHuu (I1K) ot 20 no 80%.

4.1. Conep:xaHue TUCUUILTHHBI

Pasznea 1. Mexanuka

KunemaTnka. Kunematnka qBMKEHHUs. MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUCTEMa OTCUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PaszmoxxeHue panmyca-BeKTopa IO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexrop nepemenenus. Cpeausis ckopocTb. MruoBeHHasi ckopocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpAMHATHbIE OcU. Pas3nokeHne BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBsA3b ¢ MpoeKIUsAMU. [IyTh Kak OnpeaeeHHbIi HHTErpai OT MOyJIs
BEKTOpPA CKOPOCTH.

PaBHOMepHOE nBUXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE NBMKEHHE. 3aBUCUMOCTh KOOPAMHATBI U CKOPOCTH OT BPEMEHU IPU PABHOYCKO-
PEHHOM JBUKEHUH.

BekTop yckopeHus u ero Mmoayinb. PazinoxxeHue BEKTOpa yCKOPEHHs IO €AMHUYHBIM opTaMm. LleH-
TPOCTPEMHUTEIBHOE U KacaTeslbHOe ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BeiBon ¢op-
MYJI ISl HEHTPOCTPEMUTEIBHOTO U KaCATEIBHOTIO YCKOPEHHUI.

Kunemaruka nBuKeHHs] MaTeEpUaIbHOW TOYKU MO OKPYKHOCTH. YTos noBopora. CpenHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yriioBas CKOPOCThb. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHE IO
OKPY>KHOCTH. 3aBUCHMOCTb YTJia OT BpeMEHH IpU paBHOMEPHOM JABIKeHHH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCTHIO. PABHOYCKOPEHHOE ABUKEHUE MO OKPYKHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKEHUU. BekTop yrio-
BOM CKOPOCTH.

JAuHamuka MaTtepuaabHOH TO4YKH. 3akoHbl HproToHa. BTopoii 3akon Herotona. HauanbHble
ycnoBus. UMmynsc. MOMEHT uMnyiibca. 3aKOH U3MEHEHUS MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa MAaTEpUAIbHON TOUKH.

PabGoTta mocrosiHHON cuibl. PaboTa kak KpUBOJNMHEHHBIM MHTErpas. KuHeTwdeckas sHEprws.
CBs3b npHpalieHusi KHHETUYECKOM SHEpTHH ¢ pabOTON CHIIBL. MOIIHOCTb.

[TostHas MexaHU4YecKas SJHEPIHsl. 3aKOH U3MEHEHHS IIOJTHONM MEXaHMYECKON YHEPTUU ¢ TEYCHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIUu.




JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJIbca TBEPAOro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUXKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO Tela.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonuveckue xosnedanus. Am-
wmrynaa u ¢gasa. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKHX Koniebanuil. OnpeneneHne aMIuim-
TyABl U HAYaJIbHOU (pa3bl KoyieOaHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1edopMHUpPOBAHHON MPYKHHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuili U1 MaTeMaTHUYECKUH MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CnenmanbHasi Teopusi OTHOCHTeIbHOCTH. IIpuHumMn otHOocurensHOCTH. IIpHHIMI TOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MUHKOBCKOTO. MupoBasi JIMHUS 4acTUllbl. CBETOBOM KO-
uyc. IIpeoOpaszoBanus Jlopenma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEeHHOE BpeMmsl.
OTHOCHUTENBHOCTh BpeMEHHU. Bpemsi xu3HU pacnanaronieics sjieMeHTapHoM wacTtuibl. [lapamokc
onmusnenoB. [Ipeobpa3zoBaHust CKOPOCTEH.

Pa3nen 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOrO rasza. KonueHnrpanus Mosekyin. OyHKus
pacrnpeiesieHdst MOJIEKYJ B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BhIpaKEHHUE JIJIsi CPETHETO YKCIa yIapoB MOJIEKYJ O CTeHKY. CBS3b IaBJIEHUS CO CPETHUM
3HaUYEHHEM KBaJipaTa CKOPOCTH MoJIeKyJibl. OCHOBHOE ypaBHEHHE KMHETHUECKOW Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro rasza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOro rasza. Mzoxopuueckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno cremneHei cBoOOIbI MOeKybl. PaBHopacnpenenenune sHepruu [10 cremeHsm
cBoOoapl. M3o0apuueckuit mporecc. TemIoeMKOCTh HUCATBHOTO ra3a MPU MOCTOSHHOM JABJICHHH.
N3orepmuuecknii mporecc. AauadaTHYECKuil MpoIecc. DHTPONHUS UICaTbHOTO Ta3a. DHTPOIUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaI0 TEPMOJAMHAMUKH.

SIBienust mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsisi [uMHA CBOOOIHOrO mpoOera MoJyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
HNuddysus razos. 3axkon duka. Koapdbunuent auddysun. BeiBog 3akona duka. YpaBaenue nuddy-
3un. BszkocTh ra3oB. 3akoH HerotoHa. KoadduuuenT Bs3koctu. BeiBon 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHUs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypre. KoadduimeHT TemnonpoBoHOCTH.

PeanbHble razpl. MexxMolnekynsipHOe B3auMopelcTBue. YpaBHeHue Ban-nep-Baambsca. O6oc-
HOBaHuE ypaBHeHMs Ban-nep-Baanbca. BHyTpeHHss 3HEPTHS peaibHOro rasa.

Pa3nen 3. DjeKTpUYecTBO U MATrHETU3M

ITocTosiHHOE 3JIeKTpHYECKOe I0JIe B BaKyyMe. DJIEMEHTApHbIE YaCTULIbI, UMEIOIINE 3IEKTPH-
YECKUH 3apsif. DJIEMEHTAPHBIA SJICKTPUYECKHUM 3apsll. 3aKOH COXPaHEHHUs 3apsAa H30JIMPOBAHHOMU
MaKpOCKOIHMYECKOH cucTeMbl. B3auMonelicTBue AByx TouedHbIX 3apsinoB. Cuma BzanMoaenictaus. [o-
TEHIMAJIbHASI HEPrUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsA0B. JleMCTBHE CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MpOoOHKIA 3apsia. 3akoH KylnoHa w MpUHIUI Cyneprno3uiiuu. HampsokeHHOCTh dIeKTpuYe-
ckoro nouss. 3akoH KynoHa v NpuHLHKI Cynepno3uiuu A HanpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro noiisi. 3akoH KynoHa ¥ IpHHLUI cynepno3uuuu g noreHnuana. CooTHOIIEHHE, CBA3BIBAIO-
1iee HapsHKEHHOCTH MMOJIS M NOTeHIMaIL. [ paiueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYecKoM moje. Llupkymsius BekTopa
HaIPsSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosiss. CHIOBbIE JIMHUM U SKBUIIOTEHIUAIBHBIE MO-
BEpXHOCTH. [I0TOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MoJs. IIoTok BekTOpa HaNpsHKEHHOCTH
nmoJisi ToueqHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
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KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IIIOCKOCTH. DIEKTPUYECKHE MO 3apsHKCHHBIX cephl, mapa u
uuinHapa. OCHOBHBIE YpaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

DIIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE T0JIe. DIIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMnoJis. BeiBoa Gopmy:n asst HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJIeKTPUUECKU MOMEHT JH-
OJIsl.

DJIeKTPUYECKOe 10Jie B JUJIeKTPUKAaX. [[onspHbIe 1 HENOIAPHBIE MOJIEKYJIbI. DIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.

[Momstpuzanusa auanexktpuka. CBoOoaHBIE M cBsi3aHHBIC 3apsiabl. [lomspuzoBanHocTh. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 3JeKTpUYECKOro Toka. JJIeK-
TpocTaThuueckass MHIAyKUus. MHaynupoBaHHble 3apsiibl. PacnpeneneHue 3apsiioB B U30JIUPOBAHHOM
npoBoaHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [locTosiHHOE AneKTpUYecKoe Moje B MU30JMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHHKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTs koHzmeHcaropa. [1nockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpPa, 3al0JIHEHHOTO OJJHOPOIHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BhIBoJ (GopMymnbl Uisi SHEpPruu 3apspDKEHHOTO KOHJEHcaTopa. DHeprust
3IEKTPUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoeIMHEHHs] KOHAEHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop miotHocTH TOKa. Cu-
7a Toka. BeiBog (opmysbl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEJIEH TOKa.
3aKkoH coXpaHeHHs 3apsaa. BeIBoJ ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JIsl ydacTKa 1enu B qud-
(bepeHanbHON M UHTETpaIbHON (opmax.BriBoa 3akona Oma ais ydactka menu. CoequHEeHus mpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsi BOKPYT co0-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TIPHU MEPEHOCE HOCHUTEIS TOKA. DIICKTPOIBHIKYIIAS
cuia. HanpsokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa Jjisi HEOJJTHOPOJIHOTO yYacTKa IEeMu.
3akon Oma mis nmoaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyns — JIeH-
na B auddepeHnnanbHol U MHTErpanbHON (opmax. MOLTHOCTh TOKA W y/AeTIbHAass MOLIHOCTH TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

emnb, cocrosimas U3 KOHJIEHCATOpa U MPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B IIEMU U 3a-
psilia Ha KOHAEHcaTope. 3a/1aya O TOKE YT€UKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOE MoJie B BakyyMe. 3akoH buo-Casapa-Jlamiaca u npuHLIMI CyNepIo-
3UIMU. MarHuTHOE NoJIe KPyroBOro Toka. MarHuTHas MHAYKIUSA B LEHTpPE BUTKA. Pacuer mHAyKIun
MarHUTHOTO MOJIsI KPYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
1J1a KOHEYHOU JIMHBl. MarHuTHOE MoJie IPsIMOro OTPE3Ka C TOKOM.

[ToTok ¥ UUPKYASAIUS BEKTOpA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUS! TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (hopme. MaruuTHoe nojie 6ECKOHEYHO AJITUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMoro Toka. Bzaumozaercrsue TOkOB. MarHuTHOE MoJie 3apsKEHHOTO LHIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbl Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJIS.

JeiicTBMe MAarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MardHutHoe rnoje. MarouTHas UHAYKUUS.
CunoBeie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. J[BuxkeHue 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBrkeHune BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPYKHOCTU. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JBHWXKE-
HUA 4acTULBL. [[BrykeHue 110 BUHTOBOM JInHMM. IIar u paguyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

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



DJIeKTPOMAarHUTHAs MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapajnes u npaBuwio JIeHa. DIeKTpoABHXKYIAs cujla MHAYKIWU. 3akoH dapanest u coot-
BETCTBYIOIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBHKYIIAsl CUjla B MPOBOJHUKE, JBHXKYIIEMCS B
MarHuTHOM mnose. CaMOMHAYKIUS. DNEeKTPOABIDKYILAS CHJIa CAMOMHAYKIIMHU. NHAYKTHUBHOCTh KOHTY-
pa. Llens, cocrosiasi U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BpEMEHH. DHEprusi MarHUTHOTO TOJISI B KaTyuike. BuxpeBoe anekrpuueckoe noie B coieHoue. Mn-
OYKTUBHOCTb COJIEHOWJA. DHEPrUsi MarHUTHOTO IOJIsI B 3alI0JJHEHHOM BELIECTBOM coiieHouze. 1lnot-
HOCTb HEPIrUd MarHuTHOTO 1oJjis. Toku Dyko.

DJIeKTPOMarHuTHbIe Kojedanus. ['apmonnueckue kxonedanus. KonmeOaTenbHbIH KOHTYp, CO-
CTOSAILIUI M3 KOHAEHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BbIBON ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HAMIPSHKCHHS U 3apsiaa
Ha oOKJIagkax KoHaeHcaTopa. Yactora konebanmit. dopmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXpPaHEHUS SHEPTHUHU.

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

Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IByX TapMOHHUYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdEepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepenonnas kapTuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHuus
JBYX TUIOCKUX BOJIH. MIHTepdepeHins cBeTa B TOHKHX IUleHKax. MHTepdepomMeTpsl.

Judpaxuus. [Tpunmun [Nolirenca — @peHens U NpuUHUKN cyneprno3uuy. ['padpudeckuil MeTos
CJIO)KEHUS TapMOHMYECKHX KojiebaHui. J{udpakius cBera Ha KpyrjioM OTBepcTUHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judpakunon-
Has pemeTka. J{udpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAs U JUHEHHAsT MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBanHasg 1o kpyry. EcTecTBeHHBIN, TOJSIPU30BAHHBIN U YACTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeaoMieHuH. Yrou bprocrepa.
[Tonstpu3anus cBeTta IpH JBOMHOM JydenperaomiieHnd. 3akoH Mamoca. MHTepdepeHIus moispu3o-
BAHHBIX JIy4eH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3auMonelCTBUE H3IYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM U3IydeHHEM. [II0THOCTh 3HEprun n3iydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [Inanka. 3akon Credana — bonasimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBl. UMmysbe u 3HEprUs GpotoHa. Dotorddext. BoapTammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodniemenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTreHOBCKOE M3NydeHue. D-
¢dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBnenue mydka cBera.

Paznen S. AtomHas puzuka

BopoBckas Tteopust atoma. Criektp uznydeHus aroma Bojgoponaa. @opmyna banbsmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomoororo nona. Ilocrynarer bo-
pa. CxopocTh U panuyc opOUTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHUE CBETA ATOMOM.

OcHoBBI KBaHTOBOHI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanusM. Bosnbl e bpoitns.
®opmynel 1e bpoins. Iudpakmnus 31eKTPOHOB U HEHTPOHOB B KpucTautax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailuoOHApHBIX COCTOSIHUM. CIIEKTp YHEPT M.



Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CHEKTp SHEPIruil 3neKTpoHa. JHep-
reruyeckre ypoBHU. [loTeHIManbl BO30yxAeHUS 1 HOHU3aluu atoma. [IpocTpaHcTBEHHOE KBaHTOBA-
Hue. KBanToBble uncna. CpaBHenue ¢ teopueit bopa. 'mpomarautHoe otHomeHne. CIMH 3J1EKTPOHA.
MHOro37eKTpOHHbIE aTOMBbl. JJNEeKTpOHHbIe KoHburypauuu. Ilepuoauueckas cuctema >3JI€MEHTOB
MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aymu. Oneir Ltepna u I'epnaxa. ekt
3eemaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKU aTOMHBIX sifiep. CaMOnpon3BOIBHBIN pac-
MaJl YaCTUIBI. Y CIIOBHE CAMONPOU3BOJIBHOIO pacnaaa. DHEPrus CBsA3U. Y iejibHas 3Heprus cBsizu. Ka-
nenbHasi MOJIENb siapa. BeiBox Gopmysbl, omuMChIBaONIEH 3aBUCHMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. JnepHble peakiuu.

4.2. Conep:xaHue JeKI Uit

3aouHas Gpopma oOyueHHs

Ne

Kparkoe comeprxanue JIEKIIAH
JIEKIIAHU P Acp 1t

KomnuectBo
4acoB
TMOATOTOBKA

IIpakTuueckas

1. BBenenune. KuHemaTuka MaTepuaibHON TOYKH M BPalIATEILHOIO JBH-
JKeHUsl.

[Ipenmer u 3agaun Kypca Gusuku. Ousnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHuil. CBsA3b (PU3MKH C CETBCKOXO035IMCTBEHHBIM IPOU3BOJICTBOM. Ponb  ¢u-
3UKH B OXpaHe OKpYyKaroIiei cpeasl. CTpykTypa Kypca Pu3HuKH.
MexaHnuyeckoe JBHKEHHE U €r0 OTHOCHUTENbHOCTh. llepeMenienue u myTh.
CxopocTh, yckopeHwe. PaBHOMEpHOE NpAMOJUHEHHOE BUXKEHHUE. PaBHO-
YCKOPEHHOE MPSMOJIMHEITHOE IBMXKEHUE. YTJOBOE IEpEeMEIlCHHE, YrioBas
CKOPOCTb, YIJIOBOE€ YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHEWHOE JBUKECHHE.
PaBHOYyCKOpEHHOE BpalaTeabHOE ABUKEHUE

2. OcHoBbl TepmoanHamuku. [lepBoe Havano tepmonuHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMUKH K Pa3IHMYHBIMH3OMpoIieccaM. AnnabaTHeiid | 2 +
npouecc. [ukn Kapno. KI1/] TeryoBoi MammHsI.

3. DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsA0B. DIEKTPUUYECKOE MOJIE U
€ro XapakTepucTUku. PaboTta o nmepemenieHuo 3apsja B AEKTPUUECKOM Mo- | 2 +
ze.

4. ATtomHas u saaepHas ¢usuka. Ctpoenue aroma. OnbiT Pesepdopna. Kran-
ToBBIe nIocTyNaTel bopa. Moaens atoma Bonopoaa no bopy. Ctpoenue atom-
HOro sapa. PagmoakTMBHOCTh. 3aKOH pagMOaKTUBHOrO pacnaga. EctecTBen-
Has U UCKYCCTBEHHAs! paIMOAKTUBHOCTb. SJIEpHbIC PEaKIUu.

HUTroro 8 10%

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
3aounas popma o0yueHHs

/i HanmenoBanue 1a00paTOpHBIX 3aHITHI

IIOArOTOBKa

KomnuecTtBo
9acoB
IIpakTuueckas

BBoansiit uncrpykrax no Th. Onpenenenue norpemHocted n3mepennit. Omnpe-
JieNieHHEe TUIOTHOCTH TeJ IPAaBUIIBHOM reoMeTpruiecKoil (popMel

\S]
+

[\
+

2. | N3yueHne rapMOHHYECKUX KOJIEOAHUH C TOMOIIBIO MPYKHHHOTO MasiTHUKA

3. | M3ydeHue 3aK0Ha COXPAHEHHUs U IPEBPAIICHUS SHEPTUU 2 +
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N3yuenwne siBiaeHus AUQPPaKIUU U U3MEPEHUE [UTHHBI CBETOBOM BOJIHBI C TIOMO- )
1IbI0 TU(PPaKIIMOHHON PEMETKU

HUTroro 8 20%

4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
3aounas popma 00yueHUs
[IpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUCOHBIM IIJIAHOM

4.5. Buabl u coJep:KaHue caMOCTOATEILHON padoThl 00y4YaloUIuXcst

4.5.1. Buasl caMOCTOSTEIFHOM pabOThl 00YJIarOIITUXCS

KonnyecTBo yacoB
Bunpl camocTosTensHON paboThl 00yUYatomuXcs 3aouHas popma
00y4eHus
[ToaroroBka Kk 1a0OPATOPHBIM 3aHATUSM U K 3alTUTE TaOOPATOPHBIX 27
pabor
BrinonHenue KOHTPOJIbHON PabOTHI 27
CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 28
IToaroroBka K IpOMEKYTOYHOM aTTECTALUU 6
HTroro 88
4.5.2. ConepxaHue caMOCTOSTEIIbHONW paObOThI 00yUYatOIIHUX Cs
KonuuectBo
No 4acoB
i HaunmenoBanue TeM 1 BOpocoB saouraz opva

o0yJeHus

1. | KnHeTrn4eckasi Teopusi pABHOBECHOI0 H/eajbHOro ra3a. Konuen-
Tpauust MojeKysa. OyHKIMs pacnpeeleHus] MOJIEKYJ MPOCTPAHCTBE
u 1o ckopocTsim. Cpenuue ckopoctu. Jlapnenue raza. [Ipubnmxennoe
BBIPAXEHUE NI CPETHEr0 4Hucia yIapoB MOJIEKYJ O CTeHKY. CBs3b 17
AaBJICHUSA CO CPCAHHMM 3HAYCHUCM KBaJpaTa CKOPOCTHU MOJICKYJIBI.
OCHOBHOE ypaBHEHME KHHETHMYECKOW TeopuH ra3a PacnpeneneHue
Makcgemia — bosbiimana.

2. | Tepmoaunamuka uaeajbHOro raza. Moispb BemectBa. Yncino ABo-
raapo. MossipHast Macca. YpaBHEHUE COCTOSIHUS HICAIBHOIO Trasa.
3akoH JlanbToHa. CpenHsisi SHEPTUsi MOJIEKYJIbl. BHYTpeHHSIA SHEPTHS
uaeanpHoro raza. Mzoxopuueckuid npouecc. TemioeMKoCTh uaeanb-
HOTO rasza IpH MOCTOSTHHOM oObeMe. Uucio cremeHeit cBoOOIbI MO-
nekynbl. PaBHopacnpenenenue sHeprum I1O cremeHsiMm cBOOOJBI.
N3o0apuveckuii mpoiiecc. TemIoeMKOCTh HACATbHOTO Ta3a MpH I0-
CTOSIHHOM JaBjeHuu. M3oTepmuueckuii mpouecc. Annabarnyeckuid
Mpouecc. DHTPONUS HACATBHOTO Ta3a. DHTPOIUS HUIICATBHOTO Tas3a
Y BTOPOE€ HA4yaJIo TEPMOJIMHAMUKH.

17

3. | Daextpuyeckmii Tok. Cuna Toka. BeiBog hopMynsl, cBsI3bIBarOLICH
IUIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENEH TOKAa. 3aKOH COXpa-
HeHus 3apsaa.CoeMHEHUs] TPOBOAHUKOB. [[TOTHOCTE KOHBEKTUBHOTO 18
TOKa B 3apsSHKCHHOM IIWUIMHJPE, BPAIAIOMIEMCsi BOKPYT COOCTBEHHOU
ocu. CtoponHue cuibl. PaboTa CTOPOHHUX CHJI TIPU MIEPEHOCE HOCH-
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TeNsl TOKA. DJIEKTPOABIKYINAs cuia. HarpspkeHne Ha HEOTHOPOAHOM
ydacTke menu. 3akoH Oma Juisi mojgHOM nenu. MouiHOCTh TOKa
U yJeJIbHAs MOIIHOCTh TOKA.
4. | leiicTBMe MATHUTHOIO MOJIS HA 3apsA/Abl M TOKH. MaruuTHoe 1oJe.
MarauTtHas uHaykuus. CwioBble JUHUM MarHuTHOro noisid. Cuna
JlopeHnma.  JIBuKeHHME  3apsOKEHHOM  4acTULBl B OJHOPOJHOM
Y TIOCTOSIHHOM MAarHUTHOM IIOJe. /IBMKEHHME BIOJIb CHUIIOBOM JIMHHH.
JIBuKEHHE 110 OKPYKHOCTH. 3aBUCHUMOCTb Daguyca OKPYXHOCTU
OT CKOPOCTH [BMKEHMS 4acTHULBI. J[BHJKEHHE 110 BHHTOBOW JIMHHHU.
[ITar 1 paguyc BUHTOBOM JMHUM. JIBHXKEHUE 3aps’KEHHOW YaCTHUILIBI
B DJICKTPUYECKOM W MarHUTHOM noysax. OnpeneneHue OTHOLIEHUS
3apsifia MEKTPOHA K €ro Macce METOJO0M MarHeTpoHa. JleiictBue mar-
HUTHOTO IOJIA
Ha IpoBOJHUK ¢ TokoM. Cuma  Awmnepa. Kontyp ¢ TokoMm
B MarHUTHOM 1oJIe. MarHUTHBIM MOMEHT.
5. | OcHOBBI KBaHTOBOH MexaHUKH. KopnyckyisipHO-BOJHOBOW nya-
mu3M. Bomubl ne bpoitns. @opmynsr ae bpoiinsa. Judpakuus smaek-
TPOHOB U HEUTPOHOB B KpUcTaiax. BomHoBas GyHKIMA U ee CMBICI.
Vpasnenue lpenunrepa. Bonna ne bpoiisist kak pelieHue ypaBHeHUE 18
HIpenunrepa amst cBoOOAHOM yacTuisl. HeonpeneneHHOCTH KOOP/H-
HaThl U UMIynbca. COOTHOIICHUE HEONPEICICHHOCTEH. Y paBHEHUE
[IIpenuHrepa aJis CTaliMOHAPHBIX COCTOAHUN. CIIEKTp SHEPTHUH.
Hroro 88
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S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCs

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

1. lunamuka. 3aKOHbI COXpAaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METO. yKa3aHHs IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSITENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., t1abn. — bubmmorp.: ¢. 42 (9 Ha3.) .— 0,6 MB .—Jloctyn u3 nokanpHOU cetn MAD :
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. yKa3aHWs Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoiio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 mHazB) .— 05 MB .— Hoctyn w3  nokanpHOM  cetu  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Jloctryn w3 ceru VHTepHer
:http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DNEKTPOHHBIN pecypc]| : METoA. YKa3aHus Ui BBINOJHEHUS MpaKTHUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

CTUTYT arpodkosioruu .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 50 c. : un., Tabn. — bu6-
auorp.: c¢. 47 (5 wHa3s) .— 0,8 MB .— Jloctym wu3 gokaimpHOM cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — JocTyn u3 ceTn HNuTtepuer

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

4. TIocTOSIHHBIN JIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METO/I. yKa3aHUs JUIsl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOATENbHBIX pador mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokampHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — JocTyn u3 CeTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.
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6.D0oHI OLEHOYHBIX CPEACTB AJIsl MPOBeAeHUS
MPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOYHBIX CPEACTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MPOMEXYTOUHOI aTTecTanuu oO0y4arommxcs no aucuuruinie. GOoHA OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHUTEJbHAS YUeOHas1 JInTepaTypa, Heo0OXxoaumast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHoOBHas 1 JONOJTHHUTEbHAS yueOHas TuTepaTypa umeercss B Hayunoit OuOnmoreke W 3iek-
TpoHHOH MH(pOpMamonHo-o0pazoBaTensHoOl cpeae PI'BOY BO IOxno-Ypansckuiit [AY.

1. I'pa6osckuii, P. . Kypc ¢usuku / P. U. I'paGoBckuii. — 14-¢ u3n., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — TekcT : anexTpoHHsIii // JlaHb :
AIEKTPOHHO-0MOmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/367019

2. I'paboBckuii, P. . CoopHuk 3amau no ¢usuke : yaeOHoe nmocodue / P. U. I'paboBckmii. — 4-
e u3z., crep. — Cankrt-IlerepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/210959 (nata obpamenus: 25.05.2022). — PexuMm moctyma: Jjisi aBTOPHU3.
MOJIb30BaTEIICH.

JonosHuTebHAs IUTEPATypa

1. BysynoBa, M. 1O. ®u3uka : yauebnoe nocodue / M. FO. byzynosa, B. B. boaner. — Upkyrck : Up-
kyrckuii 'AY, 2019. — 96 c. — Tekcr : snexTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361

2. Jliobas, C.M. ®usuka : kypc nekuuit / C.H. Jlrobas ; CTaBpOnoIbCKHI rocy1apcTBEHHBIN arpapHbIit
yHuBepcuteT. — CraBponons : CTaBpOINOIbCKUA TOCYIapCTBEHHBIN arpapHbIii yHuBepcuTeT, 2015. —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: 1O  TOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJI5l OCBOEHHS U CHHIITUHBI
1. EquHOE OKHO JocTyma K y4eOHO-METOAMYECKUM pa3padoTkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas 6ubarnorexka ONLINE http://biblioclub.ru
4. Hayunas snektponHast oOubnauoreka «eLibrary» http://elibrary.ru

9. MeToaundyecKue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

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

1. /Ilunamuka. 3aKOHBI COXPAHEHHUS] B MEXAHUKE [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs JUIs
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 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: FOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctryn wu3 JjokampHOM cetu @ UAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hdoctym w3 cetu  HWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHMS NpaKTHye-
CKHX W camocTosATenbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arpo3kosiorun .— 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. —  Hoctym w3 cetu  HWutepner

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

4. IToCTOSTHHBINA AJIEKTPUUECKUIN TOK [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs MJi BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 wa3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 ceTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpeMeHHble MHGOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCylleCTBJIEHUHN 00pa-
30BaTEJIbHOIO NMpPoIecca Mo JMCUUILINHE, BKJIKYAs NepeYyeHb NPOrpaMMHOro odecrnevdeHns u
HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpammHuoe obecrieueHue:
1. Onepaunonnass cucrtema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluniensunonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.

2. Oducnsiit naker npunoxkenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensu-
oHHbI noroBop Ne 11353/409/44 ot 25.12.2018

3. IIporpamma mns nanmmadgTHoro nmu3aiiHa «Ham cam» Kpucramn (Bepcus 10.0), Jlunensu-
ounslid orosop Ne W5500 / 301/223 ot 06.06.2017

4. AntuBupyc Kaspersky Endpoint Security it OusHeca, JIulleH3MOHHBI JOTOBOP
Ne05/44/3K/25 ot 12.03.2025 r.

11. MaTepuajbHo-TeXHUYecKas 6a3a, Heo0OXoAUMAs JJIsl OCYIIeCTBJIEHUsI 00pPa30BaTeJbLHO-
ro nmpoiecca no JMcUuIJInHe

Y4yeOHble ayIMTOPUHU ISl NIPOBEJeHUS 3AHATHIH, NMPeXyCMOTPEHHBIX MPOrPpaMMoii, OCHAa-
IIeHHbIe 000Py10BAHHEM M TEXHHYECKHMH CPeACTBAMH 00y4eHHs!

1. Yuebnast ayautopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALIEHHAs] MYJIbTHUMe-
IUHHBIM 000pyI0BaHUEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHast ayIuTOpHS JJIs IPOBEACHUS 3aHIATHI J1a0OpaTOPHOTO THTIA:

3. YueOHast ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUS] KYPCOBBIX padOT, IPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIIUHN, TEKYIIETO KOHTPOJIS U
npoMexyTouHoi arrectanuu — 105,ma0opatopus ¢puzuku — 107.

IToMemeHus 1J1s1 CAMOCTOATEIBLHOM PadoThI 00y4ar0IMXCS

1. ITomernenust Ay caMOCTOSTENIbHONU paboThl oOydaromuxcst — ayautopus Ne 111a, ocHaries-
HBIE KOMITBIOTEPHON TEXHUKOH C MOJKIIOYeHUEM K ceTH «HTepHeT.
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IlepeyeHb 0OCHOBHOIO y4eOHO-1a00paTOPHOro 000pyA0BaHKS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKON PEIIETKH
Monenb 37eKTpoABUTaTes
DneKTpocKon 1abopaTOPHBII

HaGop rpy30B 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ TUpSIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OanmucTUUECKUi
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJMK NONBEMHBIH

Crpenku MarHUTHbIE

JlabopaTtopusiit Habop «M30mporecch»



I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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COJIEP)KAHUE

Kommnerenmum ¢ ykazanuem stana ux ¢gopmupoBanus B nporiecce ocsoenust OITOIT.

[TokazaTenu, KpUTEPUHU U TIKaJIa OLICHUBAHUS WHIUKATOPA JOCTHIKEHUS KOMITCTCHITHIA. . .

THUnoBble KOHTPOJIbHBIE 3aJaHUs U (WJIM) UHBIE MaTepHasbl, HEOOXOIUMBIE 1JIs1 OLIEHKH 3Ha-
HUM, yMEHUH, HAaBBIKOB U (MJIM) OIBITA JEATEILHOCTH, XapaKTepU3YIOIUX CHOPMHUPOBAH-
HOCTb KOMIIETEHIIUI B MPOLIECCE OCBOCHUS JUCIIMILIUHBL. .. .oouveeieneennennennnnenn.

Meroauueckue MaTepUalibl, ONPEACIAIOIIME IPOLEAYPBl OLCHUBAHWS 3HAHUN, YMEHHH,
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4.1.1.

4.1.2.
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OrneHUBaHUE OTYETA TIO JTA0OPATOPHOM PAOOTE. . ...uveeneieeniieiiieiiesiieeiienreeieeseeeaeenes
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[Ipouenypsl 1 OLIEHOYHBIE CPEACTBA ISl IPOBEICHUS TPOMEXKYTOUHOM aTTecTaluu
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20

21

21
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

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

Koa n Haumeno- ®opmupyembie 3YH
BaHUE UHAUKATO- Hamveronanme
OLICHOYHBIX
pa AOCTHXKCHUA 3HAHUA YMEHUA HaBBIKU CPEICTB
KOMIIETEHINH

NJ-1 OIIK- OO6yuarommiics OO6yuarommiics OO0yuarommiics Tekymas arre-

1M cnonb3yer oc- | JOJKEH JOJIKEH JMOJKEH  BJIANETh: | CTAIUs:

HOBHbBIE 3aKOHBI | 3HaTh:0CHOBHbIE YMETb:UCMOJIb30BaT | HABBIKAMU TMpHUMeE- | -  OTBET  Ha

€CTeCTBCHHOHA- | ()M3MUYECKHUE 3aKO- | b OCHOBHBbIC (U3U- | HEHUS COOTBET- | MPAKTUYECKOM

YUHBIX JUCIIH- Hbl, SIBJICHHUS U | YECKHE 3aKOHBbl U | CTBYIOIIETO (U3U- | 3aHATUH;

TUTHH JUTSI pelie- | MPOLECChl, Ha KO- | MOHSTHS JJIs pelie- | KO- - OTYeT Mo Ia-

HUS CTaHJApT- TOPBIX ~ OCHOBaHBI | HUA  mpodeccuo- | MaTeMaTH4eCKOro 6oparopHoi

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- | podeccrnoHabHOI pOBaHMS, TEOPETH- | - KOHTPOJbHAS

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

[MOHHO- KOTOpbIE  HCIIOJb- PUMEHTAIILHOTO WC-

KOMMYHHKaIU- 3YIOTCSL Ui pellie- CJIeIOBaHUS npu

OHHBIX TEXHOJIO- | HUS  mpodeccuo- pemennu  npodec- | [lpomexyrou-

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

2. Iloxa3aTean, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUYEHUS MO JUCIUILTNHE
onenuBanus | Hepocrtatounsiii | Jlocratounsiii ypo- | CpenHuil ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.33-3.1 | O6yuatomuiicst He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENBHBIMH | TpeOyeMmoi crere-
¢buzmveckue 3a- HbIE (PU3HUECKHUE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SIBIICHUS U | JETbHBIMU 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, SBJICHUS U | HUS U MIPOLIECCHI, HA
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonans- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1M~
HOM JIESATENbHO- | JEATEeIHbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS I0TCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS po(hecCHOHANBHBIX | EATENbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronanb- 3amaq TOPBIE UCIIONH3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PelIeHUsl | MpOoQeCcCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1au
b.1.0.33-¥.1 | OGyyaromuiics He OoOyuarommiics Obyuaronuiics OObyuaronuiics
yMEEeT UCIO0JIb30- cnabo ymeeT uc- YMEEeT UCIO0JIb30- yMEEeT UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BAaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEeIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

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

3WYECKHE 3aKOHBI U
MOHATUA OJId PCUIC-
HUA podeccuo-

HpO(beCCI/IOHaHB— q)eCCI/IOHaJIBHBIX HaJIBHBIX 3aa4 C HaJIBHBIX 3a4a4
HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTpyIHEHUSIMU
b.1.0.33-H.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaCCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOIIIE-
ro usuko-
MaTeMaTHIECKOTr0
ammapara, MeTo-
JIOB aHAJIN3a U
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
HKCTIEPUMEHTAIIb-
HOT'O HCCIIEI0Ba-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ci1abo BrajeeT
HaBBIKAMU TIpUMe-
HEHUS COOTBET-
CTByIOIIETro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIIU-
pOBaHUs, TCOPETH-
YEeCKOT0 M KCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHCHUSIMH BJIa-
JIeeT HaBbIKaMU
NPUMEHEHHS COOT-
BETCTBYIOIIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CJICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

CBOOOIHO BiaeeT
HaBBIKAMU TIPUMeE-
HEHUA COOTBET-
cTByIoOMIEro Gpusu-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTOJIOB
aHaJM3a ¥ MOJICIH-
POBaHUs, TEOPETH-
YEeCKOT0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICZIOBAHMSI TIPH
pemeHuu npogec-
CHOHAIIBHBIX 3a/1a4

3. TunoOBbIE KOHTPOJILHbIE 3aaHNs M (MJIM) HHbIE MATEePUAJIbI, HEO0OX0AMMBbIe /I OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB M (HJIM) ONBITA AeATEJIbLHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

Tunosble KOHTPOJIbHBIE 33JaHUS U MaTepHalIbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHUM, yMEHUN U
HaBBIKOB, CO/IEP)KATCS B yU€OHO-METOINYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.
1. lunamuka. 3aKOHBI COXpPAaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METOI. yKa3aHHs IS

BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxuo-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. yKa3aHWs Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkosio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 mnHazB) .— 05 MB .— Jloctryn 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. DnexTpocTaThKa [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHUS NpaKTHYe-
CKHMX W camocTosATenbHbIX padot mo ¢usuke / coct. C. C. benoycora ; FOxno-Ypanbckuit 'AY, UH-

CTUTYT arpodkosiorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nn., 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  Uutepner

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METOI. yKa3aHMsl AJisl BBIITOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX padbor mo ¢usuke / coct. C. C. benoycoBa ; HOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 41 (7 naz.) .— 0,5 MB .— Jloctyn u3 nokameHoM cetn UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

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

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

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

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

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

YOBIIETBOPUTEIHHOY.
Ne OneHouHbIE CpPEACTBA Kon u HanMeHoBaHMe
OTBeT Ha MPAKTUUECKOM 3aHSATUU WHJIUKATOpa KOMIIe-
TEHIIUH
1 Jluck pamuycom 20cM BpaIlaeTcs COrNAcHO ypaBHeHUI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pang; B =- Ic; C=0,1¢?, ¢ - YroJi IoBOpoTa paauyca aucka. | Mcrnonab3yer OCHOB-

Onpenenuts 171 MOMeHTa BpemeHu 4,0 ¢ 3HaueHue yria MexIy BEeK- HEIE 3aKOHBI €CTE-

TOpaMH TOJIHOTO U HOPMAIILHOTO YCKOPEHHH, a TakKe YUCIIO 000po- CTBEHHOHAYUYHBIX

TOB, C/ICJIAaHHBIX JIUCKOM K JAaHHOMY MOMEHTY OT HaJaJia BpaleHus. JTUCITUTIIIAH JJIS pe-

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

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Hadaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAOMIEMYCSl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIxkana Kpurepun oneHuBanus

- 00yJarouuics MOJTHO YCBOMII YU€OHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS ¥ BOCHPUATHS MH(OPMAINH, HAaBbIKW ONKCAHUS OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHHI U MIPOIECCOB;

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

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMHU, IPUMEHSThH UX B HOBOW CUTYAIIWH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOTYT OBITh JTIOMYIICHBI OIHA—BE HETOYHOCTH MPU OCBEHICHUH BTO-
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POCTENICHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

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

- B YCBOGHUHM y4eOHOro Marepuayia JOMyIIeHbl HeOOIbIINE MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- HEMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKPHITO COIEp )KaHUE MarepHaa,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOJAEMOHCTPHPOBAHBI
YMEHHsI, TOCTaTOYHbIE AJIs JaJIbHEHUIIEr0 YCBOCHUSI MaTepuaa;

- UIMEIIMCh 3aTPYIHEHUS WU JIOMYIIEHBI OIMOKU B ONPEICICHUH TTOHS-
TUN, UCIIOJIb30BAHUU TEPMHUHOJIOTHH, ONMMCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUH U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHBIE MMOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

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

Onenka 2

(HEy1OBJIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIel WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTIYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUM 3aJad, KOTOPBHIE HE WCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. OueHuBaHue OTYETA 1O TAOOPAaTOPHOH paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS AJI OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL
Coneprxanuie u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOIUTCS B METOJMYECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCS 10 CBEJICHHSI 00YJalONINXCsl B HAYaJIe 3aHITHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
Ortuer no nabopaTopHoii paboTe UHIUKAaTOpa KOMIIe-
TEHIINU
1 1. UTo Ha3bIBaeTCs CHIION TSAXKECTH? NJ-1.0IIK-1

2. Yto nogHUMAETCs MO CUJIOM BCEMUPHOTO TATOTEHUS !

3. 3anummTe GOopMYyITy ISl ONIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH.
4. Kak ompenensieTcss yCKOpeHHE CBOOOIHOTO MAJCHHSI C TOMOIIBIO
MaTEeMaTHYeCKOro MasiTHHKA?

5. YTto Ha3BIBaeTCS MaTeMaTHYECKUM MasiTHUKOM ?

6. Kak onmpenenuthb nepuo KojiebaHUH MaTeMaTHIECKOTO MassTHUKA?

Hcnonb3yeT oCHOB-
HBIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX

JTUCIUIUIAH JJIS pe-

IICHUSI CTaHJAPTHBIX
3amay B B 00J1aCcTH

arpOHOMUU C TIpUMe-
HEHHEM MH(pOpMAIIH-
OHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJOTUHN

OT4YeT OIEeHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENs OLEHKON «OTIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIILHO» UM OIIEHKON «3aUTE€HO», «HE 3a4TeHO». OlLIEHKa «3auTe-
HO» CTaBUTCS oOydaromuMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, YCTAHOBJICHHBIM
JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0ObSBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYeTa.
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HIkana Kpurepumn oneHuBanusi

- U3JI0)KEHHE MaTepualia JJIOTHYHO, TPaMOTHO;
- cCBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATbH U 000CHOBATHL CBOH CYXKACHUA IPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHI;

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

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YIbTaThl H3MEPCHHUIA;

- c1ocoOHOCTB PeIIaTh 334a4H.

Onenka 5
(OTIIMYHO)

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

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

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

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

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

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

Onenka 3
(YAOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OINOKH

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

(HeyIOBIIETBOPUTEIHHO) | HUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHWE OCHOBHOTO MaTepuaya y4eOHOH HpOrpaMMBl, AOMYCKArOTCs

rpyObie ouIMOKH B U3JI0KEHUH.

IlIkana Kpurepun oneHuBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CY)KICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHUE MPOBOANUTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbIC 3aJaddl (JOMYCKAeTcsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJIHOE PACKPBITHE
coziep’KaHre BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHH; JIOIMYIICHBI
OmKMOKHM B OINpENEeNIeHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI W MPOLECCOB, MCKAXEH MX CMBICI, HE pEIIeHBI 33/1a4d, He
MPaBUIIHLHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUI;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOM MpOrpaMmBbl, TOMTYyCKAIOTCS
rpyObie OUIMOKH B U3JI0KEHUH.

O1neHKa «He 3a4TEHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBbI 110 TeMaM WM pa3jeliaM AUCHUIIINHBL. [1o pe3ynbpraraM 3adeTa CTYIEHTY BBICTABISICTCS
OLIEHKA «OTJIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHHO.

22




O1ieHOYHBIE CPEJCTBA

Kox u HaumMenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEeHUE MIIOCKON CHHYCOUAAIBHOM BOJIHBL, paCH§)OCTpaHSIIO— Na-1.011K-1

— : 3
muKcd 8oab ocu OX, uMeeT BI/II[E =0,01sin(10°7 = 2x . llepuon (B

MC) PaBEH...
1)2
21
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIbl cpelibl KOJIEOMI0TCSA B HAIIPABIEHUU PACIIPOCTpaHe-
HHUs BOJIHBI
2. 4acTHUIbl Cpelibl KOJEOII0TCS B HAIIPABIICHUSX,, IEPIIEHIUKY-
JIIPHO HAIIPABIECHUIO PACIIPOCTPAHEHUS BOJIHEL. - IIPAB.OTBET
3. BO3HHMKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CxKaTusl -

pacTsKEHUs
3.YpaBHEeHUS IBUKEHUS PYKUHHOTO MasSTHUKA
2z
—d 23C +£-d_x+£x:F_Dcoswr
dr modt m B

aomaarra nraththansormramo e e Tn

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

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

paBHoO..
e 5
* 2 mpaB.OTBET
e 0,5
* 19. /Ing nonepeyHo BOJIHBI CIIPABEAJINBO YTBEPKICHUE. . .
*  BO3HHKHOBEHHE BOJHBI CBSI3aHO C ehopMariueit cokaTus —
pacTsDKEHUS
*  Yacruiml cpenbl KoneOaoTCs B HAPABJICHUH paclipoCTpaHe-
HHS BOJIHEI
YacTulibl cpeibl KOIEOIIOTCS B HAIIPABJICHUSX,, IEPTIICHIUKY-
JISIPHBIX HAIIPaBJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanpHasi TOYKa COBEPIIIACT TApMOHHYECKOE KoJieOaHUe ¢ aM-
mutyao A=4cm u yactoroit v=2I11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, MIPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HAYaJIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C YpaBHECHUEM (B
cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4nt

6.YpaBHEHME MIJIOCKOW CUHYCOM1aJIbHOW BOJIHBI, pACIIPOCTPAHSIOLIEH-

Hcnonb3yeT oCHOB-
HBIC 3aKOHEHI ecTe-
CTBEHHOHAYYHBIX

TUCITUTLIAH IS pe-

IICHUS] CTaHIAPTHBIX
3a/1a4 B B 00J1aCTH
arpoOHOMUU C TIPHMe-
HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

23



¢ =0,0IsmmI0(f ——).

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

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

8.MatepuanbpHas TOYKa COBEPIIAET TAPMOHUUYECKHE KOJIEOaHUs C aM-

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

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

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

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

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

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

e« 0,5
e 3,14-npaB.oTBET
e 2
12.MartepuanpHasi TOYKa COBEPIIACT TAPMOHUYECKHE KOJIEOAHUS C
aMIuTyn0i A=4cm u yactotoit v=2 I'u. Eciiu cMenienne Touku B
MOMEHT BPEMEHU, IPUHATHIN 33 HAYAJIbHBIN, PABHO HYIIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHH ¢ ypaBHeHHEeM (B CU).....
o x=0,04 cos 4nt
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e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 nt- npaB.oTBET

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

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

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBI 00yUdeHHS.

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

®dusuka [IIEKTPOHHBIA pecypc]| : METOJ. yKa3aHHs M0 U3YYEHUIO JUCHMIUTMHBI U 3aJlaHue IS
KOHTPOJIBHOW pabOTHI CTYyICHTaM 3a09HOTO OTJIEJICHUs arpoHOMHYecKoi criernanbHocTh / coct. C. C.
benoycosa ; FOxuo-Ypansckuii [AY, Uucturyr arposkonorun .— YenssOunck: KOxHo-Y panbckuii
I'AY, 2017 .— 76 c. : Tabn. — C npun. — bubmwmorp.: ¢. 74 (5 Haz.) .— 1 MB .— Jloctyn u3 5o-
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 OOBSABISIETCS CTYIEHTY TOCIIE TPOBEPKH KOHTPOJIBLHOWPAOOTHI.

HIxkana

Kpurepun oueHuBanus

OlLleHKa «3a4TEHO»

- CTY/ICHT TIOJTHO YCBOWJI Y4eOHBII MaTepua;

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

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

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

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

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

- TpeboBaHUs K 0(hOpMIICHHIO PaOOTHI COOTIONCHBI.

O1leHKa «HE 3aUTEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

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

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

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

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

4.2.1. 3auer

3ader sBisgeTcs (pOpMOI OIEHKH KadyecTBa OCBOCHHS OO0ydYaroIIMMCS OCHOBHOHM mpodeccro-
HAJIHOW 00pa3oBaTeIbHOM MpOorpaMMbl IO paszenam AucuuIuiMHbL [lo pesynbratam 3adyera oOydaro-
IIEeMYCSl BBICTABIIAECTCS OLIEHKA «3aUTE€HO» WM «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPOIIO», «yJO-
BJICTBOPUTEIIbHO», «HEYIOBJICTBOPUTEIILHO» B Clydae TU(PepeHIIMPOBAHHOTO 3a4eTa.

3aueT MPOBOAMTCS IO OKOHYAHWUW YTEHHUS JICKIIMH U BBIMOJIHEHUS JTaOOPaTOPHBIX M IPAaKTHYe-
CKUX 3aHATHU. 3a4eT MPUHUMAETCS MPEeroAaBaTeNsiMU, MTPOBOAUBIIMMHU JIAOOPATOPHBIC U MPAKTHYe-
CKH€ 3aHATHUS, UM YUTAIOMIMMHU JIEKIIUHU [0 JaHHOW AMCUMILIMHE. B cilydae oTCyTCTBHS BeIyIero
IperoiaBaTenNsi 3a4eT MPUHUMAETCS MpPEeroiaBaTeNieM, Ha3HAYCHHBIM PacHOpsDKEHUEM 3aBEAYIOIIETO
kadenpoii. C paspernieHus 3aBeayroniero kadeapoi Ha 3aueTe MOXKET MPUCYTCTBOBATH MPENOIaBaATENb
kadenpsl, IPUBICYCHHBIHN /711 IOMOIIH B IIPHEME 3aueTa.

[TpucyTcTBHE Ha 3aueTe mpenojaBaTenell ¢ Apyrux kadenp 6€3 COOTBETCTBYIOLIETO pacHopsi-
KEHHUS PEKTOPa, IPOPEKTOPA MO U BOCIIUTATEIBHOM padoTe, IMPEKTOpa HHCTUTYTa HE JIOMYCKACTCA.

®dopma(bl) MPOBEACHUS 3aUeTa ONPEACISIIOTC Kadeapol U AOBOJATCS IO CBEICHHS 00ydaro-
LIUXCS B Ha4yaJle CEMeCTpa.

Jlns mpoBeneHus 3adeTa CBEIYLIMH MpernojaBareilb HaKaHyHE IMOJydaeT B JUpPEKTOpare 3a-
YETHO-3K3aMEHAIMOHHYIO BEOMOCTb, KOTOpasi BO3BPALIAETCS B AUPEKTOPAT IOCIE OKOHYAHUS MEPO-
MPUATHS B IEHb IPOBEACHUS 3a4€Ta WIIK YTPOM CJIEAYIOLIETO JTHS.

OOyuaromiuecs Mpu SABKe Ha 3a4eT 00s3aHbl HIMETh NIPU ceOe 3aYeTHYIO KHIDKKY, KOTOPYIO OHU
MPEIbABISAIOT MIPENOAABATEIIO.

Bo Bpewms 3auera oOydaromuecs MOTYT TOJIb30BAThCS C pa3pelieHus BeIyLIero npenoaBare-
JIS1 CIPaBOYHON M HOPMATUBHOM JINTEPATYPOH, IPYTUMH MOCOOUSAMU U TEXHUYECKUMHU CPEACTBAMH.

Bpewmst moaroToBKM OTBEeTa B YCTHOM (popMe Ipu clade 3avera JTOJHKHO COCTABISATh HE MEHEe
20 MuHYT (TI0 JKeJTaHUIO0 00YyUaloIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems otBeta - He Oonee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJYarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B pPaMKaX MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHas OlleHKa «3aYTEHO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOGHUS Y4eOHOr0 MaTepHara.

Pe3ynbrar 3auera B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTh BBICTABIISETCS B J€Hb MPOBEACHUS
3ayeTa B MPUCYTCTBHM camoro oOydvaromerocs. [IpernomaBarenn HecyT MepcOHAIbHYIO OTBETCTBEH-
HOCTH 32 CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHUS 3alMCel O pe3ylbTaTax MPOMEXYTOYHOW aTTecTa-
LMY B 3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIEHHUS aTTECTalluH B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €EMY BBICTABIISIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00YyUalOIIMMUCS HEpa3pelIeHHbIX Te-
YATHBIX ¥ PYKOIUCHBIX MaTepUaroB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKALIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3anpelieHo. B ciyuae HapymieHus 3Toro TpeOOBaHUS MpernoiaBareNb 00sd3aH yIalIuTh
oOyuarolerocsi 3 ayIuTOPUU U MPOCTABUTH EMY B BEIOMOCTHU OLICHKY «HE 3a4TE€HO».

OOyuaronmMcesl, He CAaBIIMM 3a4eT B YCTAHOBJIICHHBIE CPOKH IO YBAaXXHUTEIbHON MPUYHHE, UH-
IUBUAYalbHbIE CPOKU TIPOBEIACHHUS 3aU€Ta ONPEACIAIOTCS AUPEKTOPOM MHCTUTYTA .

OOyuaromiuecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0JDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpeaesis-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTCsl B AK3aMEHAllMOH-
HOM JIUCTE.

JlomyckaeTcs ¢ pa3pelieHusi ITUpeKTopa MHCTUTYTA U JOCPOYHasl cAaya 3adeTa ¢ 3aluchio pe-
3yJIbTAaTOB B 3K3aMEHALMOHHBIN JIUCT.
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WMHBanuapl U auIia ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSl MOT'YT CIaBaTh 3a4EThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIYAIbHBIM Y4€OHBIM IUIaHOM. MHBanuapl U jula ¢ OrpaHUYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UIMEIOIIME HApYLIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAlMOHHBIE UCTIBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLINX.

[Ipouenypa npoBeneHUs TPOMEXKYTOUHOM aTTeCTAllUU JJisi OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTecTalluu O0y4arouuxcs IO
OIIOIl OakanmaBpmara, choeruanureTa u Maructparypel» @OI'BOY BO  FOxHOo-Ypansckuid
IFAY(IOVYpI'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OneHOYHBIE CpeICTBA Kon n naumenoBanue
TunoBble KOHTPOJILHBIC 3a/1aHUS U (UJTN) UHBIE MaTEepPHAIIbI, HE00XO0- WHJIUKaTOpa KOMIIe-
JIMMBIE JIJI1 OLCHKW 3HAHUM, YMEHUH, HaBBIKOB U (MJIM) OMbITA JIes- TEHIIUU

TEJIBHOCTH, XapaKTEPHU3YIOUINX CPOPMUPOBAHHOCTH KOMITETCHIIUN B
ITPOLIECCE OCBOCHUS NUCLHUTIIMHBI

1 I Mexanuka (KHHEMATHKA U JHHAMHKA) WJ-1.0IIK-1
1. [Tpenmet ¢puszuku. OOmIas CTpyKTypa u 3aaun Kypca pusuku. | Mcrmonb3yeT OCHOB-
2. PaBHOMEpHOE ¥ HEpaBHOMEPHOE MPSIMOJIUHEHHOE AIBM)KCHNUE U |  HbIE 3aKOHBI ecTe-

ero xapakTepucTuku. CpeaHss CKoOpocTb. MTHOBEHHAsI CKO- CTBEHHOHAYYHBIX
pOCTb. JTUCUUILIUH AJI pe-
3. PaBHOyCcKOpeHHOe nBuxkeHne. Cpeanee yckopenue. Mrao- LIEHUS CTAaHJAPTHBIX
BEHHOE YCKOPEHHE. 3a/1a4 B B 00J1aCTH
4. KuHemaTuka ABUKEHUS IO OKPY>KHOCTH. arpOHOMUHU C IIPUMe-
5. 3akonsl HeroToHa. Macca u cuna. Bubl cui B mpupojie M UX | HEHHEM HH(pOpMalu-
MIPEACTABICHUE B MEXaHUKE. OHHO-

6. lunaMuka BpamaTeabHOro JBUKEHUS TBEPOTO Te- KOMMYHHUKAIIMOHHBIX
J1a(OCHOBHOM 3aKOH JIMHAMUKH BPAIlATEIbHOTO JBUKEHUS, MO- TEXHOJIOTUH

MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITyJIbC 1 €r0 CBA3b C CHJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMaNIbHAS U KHHETHYECKasl SHEep-
THSl.
9.CBs13b 3Hepruu u pabotsl. [IpeoOpazoBanue sHEprun. 3aKoH
COXpAHEHUs SHEPTUH U €r0 3HAaUCHHUE.

II Mexannyeckue KoJ1e0aHUSI U BOJTHBI
10. KonebarenbHple ABMKEHUA. ['apMOHUYECKHE KoJleOaHus 1
UX XapaKTEepPUCTUKU. MaTeMaTU4eCKu U IPYKUHHBINA MasiTHU-
k. dopmyna 11 mepruoaoB KOJIeOaHUM.
11. IIpeBpaiienue sHEprUy NP KOIeOaTeIbHOM JIBUKCHUU.
BrinyxneHHbie 1 cBOOOIHBIE KOosieOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [Ipomonbabie
Y NTONIEpPEYHbIE BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. TemnepaTypa, €€ XapaKTEpUCTHUKH.
14 Ctenenu cBo60b1. [ToHas KMHETHYECKAs! YHEPTUS MOJICKYIL.
15. YpaBuenue MenneneeBa — Knanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3INYHbIMHU-
30IIpoLeccaMm.
18. AnnabaTudeckoe paciumperue rasa. Pabora, copepiiaemas
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MIpU U3MEHEHUH 00beMa Tasa.

IVlaekTpocraruka
19. Onexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHUsI dJIeK-
TPUYECKOT0 3apsija.
20. DnexTpuyeckoe nose. HanpsykeHHOCTD IEKTPUYECKOTO T10-
ns1. IIoTok BeKTOpa HAPSKEHHOCTH 1. TOJIS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMEHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PabGoTa 1mo nmepemMenieHuIo 3aps/ia B JIEKTPUICCKOM TI0JIe.
IToTreHuman u pa3HOCTb NOTEHIMANIOB. CBsA3b MEXKAY HaPSKEH-
HOCTbBIO M PA3HOCTHIO MOTEHIHAJIOB.
24. DnexktpoeMKocTb. KoHAeHCcaTopbl. DHEPIHs 3JEKTPUUECKOTO
OIS
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma 15 ydacTKa Lieny U nojaHou nenu. ConpoTusiie-
HUE TIPOBOIHUKOB.
28. IlocnenoBaTeNbHOE U MApaJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSATENbHAS IPOBOJUMOCTH, TUIIBI Pa3psI0B).
31. DneKTpUYECKHi TOK B MOJTYMPOBOAHUKAX (COOCTBEHHAS U
IIPUMECHAs TPOBOJUMOCTH IOJYIIPOBOJHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB
(3axoHbI Papajes, 3IEKTPOIU3 U €T0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BelIECTB. JlnamarneTusM, rnapamMartae-
TU3M U (peppoOMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36.JleiicTBME MarHUTHOTO TOJIA HA ABYDKYIIUACS 3apsa. Cuma

JlopeHua.

37.51BrieHNE NEKTPOMArHUTHOW MHAYKIIMA U CAMOUHTYKIINH.
38. [Ipunuun neiictBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETA
39. Mudpaxuus cera. JudpakunoHHas pemieTka.
40. Uatepdepennius cBeta. MeToabl MOTYUEHUST KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

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

42. ®oroaddext. 3akoHbl poTodddexra.

43. JlaBnenue cBeta. OnbiThl JIeOenena.

44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO Tena (3a-

koH Credana-bonsiiMana, 3akoH BuHa).

45. Cnektp uznydenus Bogopoja. CrexkrpanbHble nuHuu (banb-

Mepa, Jlaiimana, [lamena).

VIII AtomHasi u siiepHast pusuka
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pBI).

46. CBsI3b MEXKITY KOPIYCKYJISAPHBIMU U BOJTHOBBIMHA CBOWCTBAMH Ya-
ctull. Dopmyia ne-bpoiiis.

477. EcTrecTBeHHas1 palu0aKTUBHOCT.

48. PaaroakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bopopoaa. Teopus bopa.

50. AtoMHoOE A11po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00YYaIOIErocs MpeCTaBlIeHbl B Ta0IHUIIE.

HIxanaa

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

3HaHME MIPOTrPAMMHOI0 MaTepuaa, YyCBOEHUE OCHOBHOM U JIONOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAaHHOW MPOrpaMMON AUCUUIUIMHBI, Tpa-
BUJIbHOE PELICHHE 3aJauM (IOMyCKaeTCs HaJIW4YUEe MaJO3HAuYUTENIbHbBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
WIHM MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JIoTIOIHUTENBHBIM YCIIOBHEM IOJIYyUYEHUS OLIEHKH «3a4TE€HO» MOTYT CTaTh
XOpOoIlIKe MOKa3aTelu B X0 MPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4yecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHITHUSX.

OrLeHKa «HE 3a4TEHO»

npo0esibl B 3HAHUSIX OCHOBHOI'O MPOTPaAaMMHOIO MaTepualia, MNPUHIUIH-
QJIbHBIE OITMOKY MPU OTBETE HAa BOMPOCHI.

.2.2. DK3aMmeH

DK3aMeH He NMPeAyCMOTPEH YYEOHBIM IJIaHOM

4.2.3. KypcoBas pabota / KypcoBO#l IPOEKT

KypcoBas paboTa / KypcoBOi TPOEKT HE MPEAYCMOTPEHBI YUSOHBIM TIIIAHOM
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JIUCT PETICTPAIIUU U3MEHEHUIA

Howmep
U3MEHE-
HUs

Howmepa nmucros

BaMCHCHHBIX| HOBBIX

aHHYJIUPOBaH-

HBIX

OcHoBaHue JUISI BHECEHU S UBMEHECHUH

IToanuce

Va

Pacmmgposka
HO/IITHUCH

Jlara BHece-
HUS U3MEHe-
HUS
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