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Pabovast mporpamma aucimmimMnbl «@u3uKay COCTaBlieHa B COOTBETCTBHH ¢ TpeGoBammavu (Deje-
PaILHOIO TOCY/IAPCTBEHHOr0 00pa3’oBATENLHOTO CTaHiapTa Bhiciiero obpasopamus (GPIOC BO),
yrBepizerHoro [pukasom Ne 699 Munucrepcrpa oGpasoBanust i Hayku Poccuiickoit Oenepaiui ot
26.07.2017 r.. PaGouas nporpamma IpeHasHayeHa Uil NOATOTOBKH GakanaBpa 110 HaIpaBICHHUIO
35.03.04 Arponomusi, HanmpaBIeHHOCTh — CEIEKIUSA H CEMEHOBOICTBO Ce/lbCKOX03SHCTBEHHBIX
KyJIbTyp.

Hacrosmas paGoyast mporpaMma AHCUHMITHHBI COCTABIICHA B PAMKAX OCHOBHOM IPO(yeccHo-
HaIBHOM 06pasopare/bHO# mporpamme! (OITOIN) u yauThBaeT ocoGeHROCTH 00y4eHus NpH HHKIHO-
3UBHOM 00Pa30BAHMY JIAI] C OrPAHUYEHHBIME BO3MOXKHOCTSIMH 3710poBbs (OB3) i HHBATHI0B.

Cocrasurens — crapmmii npenofasarens C.C. Benoycosa

Pabouas nmporpamMma JMCLMIUTHHEL 00CY3KIEHA Ha 3ace/IaHNHU
Ka(eIpEI arpoTEeXHOIOTHI B KOJNOrHH

«21» anpens 2023 r. (mpotoxon Ne 8).

W.o 3aB. kadepoit arpoTeXHONOrHit 1 SKOIOTHH
KaH/u/1aT OHOTOTHICCKUX HayK u——,@/u/ :L,-/e—— H. B. Kupeesa
demiicf

Paboyas nporpavma IuCHMIUIMHBI 0no6pena y4eGHO-METOIHYECKOH KOMHCCHEit HUucruryra
arposKOoJIOTHH

«24» ampens 2023 r. (mporokon Ne 3).
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3.2.  Pacmpeznenenue ydeOHOTO BpEMEHH I10 pa3fieiaM U TeMam

CtpykTypa u coiepkaHue JUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO IMOATO-
TOBKY

4.1. CopepxaHue TUCHUTLITUHBI
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4.3. CopnepxaHue 1aOOpaTOPHBIX 3aHATUI
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4.5. Bwuasl u coaepKaHue CaMOCTOSITEILHON pabOThl 00yYaromuXcs
Y4eObHO-MeToANIeCKOe 00eCTIeYeHIE CaMOCTOATEIIbHON PaboThl 00yYarOIIUXCs
0 TUCIUTUINHE

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

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xoaumasi JJisi OCBOCHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJIUMBIC JJIS1 OCBOCHUS JUCIUILTAHBI

MeTtoauueckue ykazaHus sl 00y4Yaronuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
CoBpeMeHHbBIE HHPOPMAITMOHHBIE TEXHOJIOTUH, UCIIOJIb3yEeMBbIE ITPU OCYIIECTB-
JIEHUH 00pa30BaTeIbHOIO Mpolecca 1Mo AUCHHUIUIMHE, BKIII0Yas IepeyeHb Mpo-
IrPaMMHOTO O0ecTieueHus: 1 HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanpHO-TeXHUYECKas 0a3a, HeOOX0ouMast JIsl OCYIISCTBICHHS 00pa3oBa-
TEIHHOTO MPOoILiecca MO AUCIUILTHHE

[Tpunoxenue Nel. @oHJ 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
pelieHro  3a1a4  npo(eCCUOHATBHOM ACSITENbHOCTA CIEAYIOMUX THIIOB: MIPOU3BOJICTBEHHO-
TEXHOJIOTHYSCKOM.

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

3agaun TUCHUILTHHDI:

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

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

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. KomnereHUMH W MHAHUKATOPBI J0CTUKEHHI
OIIK-1. CriocobeH pemniaTh TUMIOBBIC 337291 MPOGECCHOHATBHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHOHAYYHbIX AUCIUIIINH C IPUMCHCHUCM I/IH(l)OpMa-
LIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI

Kox u naumenoBanue ©opmupyemsie 3VH
UHAMKATOpa I0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBbIKH
N/I-1omnx-1 Ucnons- OOyuatommiicst nopkeH | OOyvaronuiics  1oi1- | OOy4Jaroniuiicss JA0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HUE- | KEH BIIQ/ICTh: HABBIKAMU
HBI €CTECTBEHHOHA- CKHE€ 3aKOHBI, SIBJICHUS U | YMETh:UCIOJIb30BaTh MPUMEHEHHSI  COOTBET-
YYHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO ¢buznko-
JUIS pEIIEHUs] CTaH- | OCHOBAHBI MPUHIIMIIBI | 3aKOHBI U MOHATHUS JUISl | MATEMaTH4YeCKOro  afl-
JMApTHBIX 3a7a4 B JIEHCTBUS OOBEKTOB MPO- | pemieHus Tpodeccuo- | mapara, METOI0B aHAJH-
o0nactu arpoXuMuu | (hecCHOHATILHOM nes- | HATHBIX ~ 33Ja4 - |32 W MOJENHMPOBaHMUS,
U arpornoyBoBefeHusl | TenbHOCTH U KoTopele | (51.0.33 -V.1) TEOPETUYECKOTO M IKC-
C MPUMEHEHUEM UH- | UCHOJB3YIOTCA [UId  pe- MEePUMEHTAJIbHOTO  HC-
dopmanroHHO- IICHUsT TPOoQecCHOHATb- CIIEJOBaHMsI TIpU pelle-
KOMMYHUKAIlMOHHBIX | HBIX 3amady - (b1.0.33 - HUM  TpodhecCHOoHab-
TEXHOJIOTUH 3.1) HbIX 3amad - (b1.0.33-
H.1)

2. Mecto aucuuminnel B ctpykrype OITOIIT
Jucnunnuna «Pu3nka» OTHOCHTCS K 003aTEIBbHON YaCcTH OCHOBHOM MPOQeCcCHOHAIBHOU 00-
pa30BaTeNbHOM MPOrpaMMBbI aKaIEMHUUECKOro OaKajaBpHara.




3. O0bém nUCHMIVINHBI U BUIbI y4eOHOH padoThl

OO0beM muMCHUILIMHBL cocTaBisteT 3 3adeTHbIX equnminl (3ET), 108 akagemuueckux yaca (ga-

Jiee yacoB). JlucumruinHa uzydaercs

— ouHas opma 00yueHHs BO 2 ceMecTpe.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

Bun yueGHoM paboThI

KomnuectBo uacos

KonTakTHas pabora (Bcero), B TOM Yucjie NpaKTHYeCKast 48
NMOJAT0TOBKA
B ToMm unce:
Jlexmuu (JI) 16
[Tpaktrueckue 3ansatus (113) 16
JlaGopatopusbie 3ansatus (JI3) 16
CamocrosiTejibHasi padora ooyuaromuxcsi (CP) 60
KonTpoib -
HTroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Beero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\:l_)bl HaunmenoBanue pas3aciia U TEMBIL gac CP %
' b 13 m3 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
Mexanuueckue KoneGaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. Monekyinsipaas (u3uka u TEPMOJUHAMHUKA
MouiekynsapHO-KMHETHYECKAs
2.1 YD 4 - 4 X
Teopus UeabHOTO raza
2.2 M3onporiecchl B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 8 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKHUI TOK 6 2 4 X
3.3 | MarHuTHOE 10JIe U TOK 8 2 2 4 X
3.4 DneKTpOMarHuTHasi UHIAYKIHUS 4 4 X




35 DeKTpOMarHuTHbIE KoJieOaHus 1 4 4 «
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomeTpuueckasi OTUKA 7 2 1 4 X
4.2 | BonHoBas onTHKa 5 2 2 1 X
4.3 | KBaHToBas onrtuka 4 4 X
Paznen 5. AtomHast pusuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OO611ast TpyA0€MKOCTh 108 16 16 16 60 X

4. CTpyKkTypa U coiepKaHHue TN CHUILTHHbBI

[IpakTUyeckast MOATOTOBKA MPU peau3alii YYeOHbBIX MIPEIMETOB, KypCOB, JTUCIUIUIMH (MOIY-
Jieil) opraHu3yeTcs MyTeM MPOBeIeHUs MPAKTUUECKUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BHUJOB Y4€OHOH AEATENbHOCTH, IPEAYCMATPUBAIOIINX YYacTHE O00YyYaIOIUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0sl OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MPeyCMaTpUBAIOT Nepeaady yueOHoll nHpopmauy o0ydyaromumcs, He0OX0IUMON ISl To-
CJIEYIOIIETrO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHaIbHON NeATeIbHOCTHIO.

PexoMeHyeMblii 00beM MPAKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs TUCITUTIIINH, PEeaTU3YIOIINX:

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

4.1. Coaep:xaHue TMCUUTLTHHBI

Paznea 1. MexaHuka

KunemaTnka. Kunemarnka qBMKEHHUs MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUCTEMa OTCUETa
n cucreMa koopauHat. Pagmyc-Bexktop. PasznmoxxeHue pannmyca-BeKTopa Mo €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemerenus. Cpeausis ckopocTb. MrHoBeHHast ckopocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpAMHATHBIE OcU. Pa3nokeHne BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monynb BEKTOpa CKOPOCTH U €r0 CBA3b C MPoeKIUsAMU. [IyTh Kak onpeaeneHHbIil HHTErpajl OT MOIYJIS
BEKTOpPA CKOPOCTH.

PaBHOMepHOE NIBH>KEHHE. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHH MPU PAaBHOMEPHOM JABUKEHUU.
PaBHOyCKOpeHHOE nBMXEHHE. 3aBUCUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHU IPHU PABHOYCKO-
PEHHOM JBUKEHUHU.

BekTop yckopeHus u ero Mmoayib. PazinoxkeHnue BEKTopa yCKOPEHUS IO €AMHUYHBIM opTaMm. Llen-
TPOCTPEMHUTEIBHOE U KacaTelbHOE ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BriBon dop-
MYJI U1l HEHTPOCTPEMUTEIBHOTO U KACATEIBHOIO YCKOPEHUI.

Kunemartuka nBUKEHUSI MaTepUAIbHOM TOUKHU MO OKPY>KHOCTH. YT0J oBopoTa. CpelHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yIJIOBasi CKOPOCTh. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY’KHOCTH. 3aBUCHMOCTb YIJIa OT BPEMEHU IpU paBHOMEPHOM JABIKeHHH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOM CKOPOCThIO. PAaBHOYCKOPEHHOE ABUKEHUE M0 OKPYKHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKE€HUU. Bektop yrio-
BOM CKOPOCTH.




JAuHamuka MatepuaabHOM TO4YKH. 3akoHbl HbroToHa. Bropoii 3akon Herotona. HauanbHble
ycnosus. UMmmynsc. MOMEHT umnyJsibca. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTAa UMILYJIbCa MaTEpUAIbHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBONMHEHHBIM HMHTErpast. KuHeTwdeckas sHEprwus.
CBs3b NpHpaIieHus] KHHETUYECKOM SHEPTUH ¢ pabOTON CHIIBL. MOIIHOCTb.

[Tonnas MexaHuveckas SHEprus. 3aKOH U3MEHEHHsI ITOJIHOM MEXaHWUYECKOW HEPIUU C TEUEHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIuu.

JAnnamuka TBepAOro Tesia. BpameHnue TBepI0ro Teiaa BOKPYT HEMOABHKHOM OCU. MOMEHT HM-
IyJibca TBEPAOro Teaa. MomMeHT uHepuuu. OCHOBHOE ypaBHEHHME BpPALAaTEIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLMH TTPOCThIX Te. Teopema Il teitHepa. CraTuka. Y CioBUsI paBHOBECUS TBEPAOTO Tea.

Kouebanus. Ilepuognueckue xonebanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
mutyaa u ¢asa. JuddepenunansHoe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl U Ha4aJIbHOW (ha3bl KoeOaHWi U3 HAYAIbHBIX YCIOBHH.

[Ipyxxunnpiii MasTHUK. Cuna ynpyroct. 3akoH ['yka. DHeprust neopMupoBaHHOW TPY>KUHBEI.
VYpaBHeHHE IBUKEHHUS MIPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii mMpy>KMHHOTO MasiTHUKA. DHEPrus
MPYKUHHOTO MAasiTHUKA. 3aKOH COXpaHEHHs >Heprur. PU3NUEeCKUid U MATEMATHYECKUN MasiTHUKU.
YpaBHEHHE IBUKEHUS.

O6opoTHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHsI CBOOOIHOTO Ma/ICHUSI.

CneuuajbHasi TeOpUA OTHOCUTENbHOCTH. [IpuHiun otHocutensHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cBeta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBast 1uHUS yacTibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBog nmpeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpPEMEHU. Bpems Xu3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanokc
oym3HenoB. [IpeoGpa3zoBanust CKOpOCTEH.

Paznen 2. Moaekyasipaasi Gu3uka ¥ TepMOIUHAMUKA

Kunernyeckasi Teoprsi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamusi Mosiekyis. OyHKIUs
pacrpenieieHls] MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBinenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJISi CPETHETO YHCIA YIapOB MOJIEKYJ O CTeHKY. CBsI3b IaBICHUS CO CPEIHUM
3HAa4YEHHEM KBaJIpaTa CKOPOCTH MOJIEKYJIbl. OCHOBHOE YpaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenue Makcsemia — bonbiiMana.

TepmoauHaMuKa uaeaJbHOro raza. Moaes BemectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHUE COCTOSTHUSA UI€aIbHOTO ra3a. 3akoH [lanbrona. Cpeansisi sHEpTHsl MOJIEKYJIbl. BHyTpeHHs s
SHEprus uaealbHOro rasza. Mzoxopudeckuii mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a MpH MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekyibl. PaBHopacnpenenenue sHepruu [1O cremensm
cB0o0ObI. M300apuueckuii mporecc. TemioeMKoCTh UACIBHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUH.
N3oTtepmuueckuil npouecc. AnuadaTHUecKuil mpolecc. DHTPOIUS UACATHHOTO Tra3a. DHTPONHS He-
aJIBbHOTO ra3a U BTOPOE HAYaJI0 TEPMOJAMHAMUKH.

SIBienuss mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOAHOrO mMpobdera MoyeKyibl. [ITOTHOCTh MOTOKA MOJIEKYII.
Huddyzus razos. 3akon Puka. Koapduuuent nuddysuu. BeiBog 3akona @uka. YpasHenue nudpdy-
3uM. BszkocTh ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BsI3KOTO TpeHus. TermmonpoBogHOCTh ra3oB. 3akoH Dypee. KordduimeHT TernmonpoBoHOCTH.

PeanbHble ra3pl. MexxMoJIeKyIsIpHOE B3auMoeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs BaH-nep-Baanbca. BHyTpeHHss SHEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpU4ecTBO 1 MATHETU3M
IlocTosiHHOE 3JIEKTPHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbBIE YACTUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbIA 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsia HU30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anMoieiicTBUE NBYX TOUEUHBIX 3apsanoB. Cuiia B3aumozernctaus. [1o-
TEHLMAJIbHASI HEPrusi B3aUMOJACHCTBUE JBYX TOYEHHBIX 3apsaoB. J[eMCTBHUE CHUCTEMBI 3apsKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KyloHa ¥ MpUHIMI Cyneprno3uiui. HanpsskeHHOCTh AJIeKTpHYe-
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ckoro nois. 3akoH KynoHa um nmpuHIUI CyNepno3uLIMU U1 HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro nojs. 3akoH KyiioHa m npuHIun cyneprno3unuu g noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIlPsHDKEHHOCTD MOl U MOTeHIHal. ['paqueHT noTeHuuana.

Pabora npu mepemenieHNN 3apsiga B MOCTOSHHOM 3JieKTpuueckoM mnose. Lupkynsiuust BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE IO-
BepxXHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTU 3JIEKTpudecKkoro noss. [IoTrok BekTopa HanpsKEHHOCTH
MoJIst TOUeHHOro 3apsiia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moise Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IITOCKOCTU. DIEKTPUUECKHE MO 3apsLKEHHBIX cepsl, mapa u
mnHApa. OCHOBHBIE ypaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unois. BeiBoa GpopMyit 1uis HaNpsDKEHHOCTH MO M MTOTEHIUANIA. DISKTPUYECKUNA MOMEHT JH-
TOJIS1.

DiIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loasapHbie 1 HENOIApHBIE MOJIEKYJIbl. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI10Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

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

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTndeckass MHAyKuus. MHaynnpoBaHHble 3apsasl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxHOCTHaAs IIOTHOCTH 3apsiaa. IlocTosiHHOE 3JEKTpUYecKoe IoJie B U30JIMPOBaH-
HOM NPOBOJAHUKE. ['paHNYHBIE YCIOBUSA HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASIIETrO IIapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsokenne. EMxocts koHzeHcaTopa. [lnmockuii koHneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3all0JIHEHHOTO OJHOPOIHBIM HUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BhIBOJ (OpMynbl [Uis SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEpPrus
3JEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKui TOK. TOK MpOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BeiBog (opmysibl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOKa.
3aKkoH coxpaHeHHs 3apsaa. BeiBos ypaBHEHHs HENpepbIBHOCTU. 3akoH OMa JuIs y4acTKa 1enu B Aud-
(dbepeHManpHON U UHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs Tpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTMBHOTO TOKa B 3apsUKEHHOM IMJIMHJPE, BpAIlaolieMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHMX CHJI MIPHU MEPEHOCE HOCHUTENS TOKA. DICKTPOJABHKYIIAS
cuia. HanpsokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO YYacTKa LEMU.
3akon Oma s nonsoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyms — Jlen-
na B nuddepeHuanbHO U MHTErpasibHON Qopmax. MOIIHOCTh TOKAa W yJelbHas MOIIHOCTh TOKa.
BriBoa 3akoH Jlxkoyns — Jlenna.

Llemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiza Ha KOHAEHcaTope. 3ajadya 0 TOKE YTeUKU KOHAEHCATopa.

IlocTosiHHOE MarHUTHOE MoJie B BakyyMme. 3akoH buo-CaBapa-Jlannaca u npuHIUI CynepIio-
3UIMU. MarHuTHoe 1oJie KpyroBoro Toka. MarouTHas MHAYKIMS B LIEHTpE BUTKA. Pacuer mHAyKIMH
MarHuTHOTO IOJIs1 KPYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOTO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOU JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToToK M HUPKyAAUs BEKTOpAa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJIA B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHO€E moJie mpsAMOro Toka. BzaumoselictBue TokoB. MarHUTHOE MOJie 3apsHKEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYT COOCTBEHHOM ocH. OmnpeneneHue euHNLBI cruilbl Toka B cucreMe CH. Borumc-
JICHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BriBoa muddepen-
LMAJIbHBIX YPABHEHUN TEOPUU IIOCTOSIHHOIO MarHUTHOT'O MOJIS.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiibl M TOKU. MarHutHoe mnoje. MarouTHas UHAYKIHS.
Cunossle nuHUM MarauTHOro nosst. Cuna Jlopenua. /IBukeHue 3apsKeHHON YacTHUIbI B OTHOPOAHOM
Y TIOCTOSSHHOM MarHUTHOM IToJsie. BbIBOJ| ypaBHEHNI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIOJIb CH-
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JIOBOY JMHMHM. [[BMKEHME IO OKPY>KHOCTH. 3aBUCUMOCTb pajilyca OKPY>KHOCTH OT CKOPOCTH JBHIKeE-
HHS 4acTHUIIbl. J[BrKeHre Mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHH. J[BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MarHUTHOM MoJisix. Dddekr Xomna. OnpenencHue OTHOLMICHUS 3a-
psiza 3JIEKTpOHA K €ro Macce METOJIOM MarHeTpOHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM 10Jie. MarHUTHBII MOMEHT.

DJIeKTPOMArHUTHAasi HHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO HAa KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYyKIUU. 3akoH dapanest u coot-
BETCTBYIOIlIEE €My ypaBHeHHE MakcBemia. DIeKTPOJBIKYIIas CUjia B MPOBOJHUKE, IBHXKYILIEMCS B
MarHuTHOM mnose. CaMOMHAYKIUS. DNEeKTPOABIKYILAs CHJIa CAMOMHAYKIINH. HAYKTUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KAaTyIIKH M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BpEMEHH. DHEprusi MarHUTHOTO TOJISI B KaTylike. BuxpeBoe anekrpuueckoe noie B coieHoue. Mu-
OYKTUBHOCTb COJIEHOMJIA. DHEPrUsi MarHUTHOTO IOJIsI B 3alI0OJJHEHHOM BELIECTBOM coJieHouze. 11noT-
HOCTb HEPTrUH MarHuTHOTO 1noJisa. Toku Pyko.

DJIeKTPOMArHUTHBIe KojedaHus. ['apmonnueckue konedbanusi. KonmebaTenbHblii KOHTYp, CO-
CTOAILIUI U3 KOHAEHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BBIBOJ ypaBHeHUs KojeOaHUN HampsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYPE, HAMPSIKCHUS U 3apsaa
Ha oOKJagkax KoHaeHcaTopa. Yactora konebanmii. @opmyna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

DJIeKTPOMAarHuTHoOe moJie. YpaBHeHUs MakcBeiia B MHTErpalibHOW M nuddepeHInanbHoMl
dopmax. [TnotHOCTH TOKa cMmemieHus. Bekrop YMoBa — Iloiitunra.

Pa3nea 4. Ontuka

BoJsiHoBas onTHKa

HNuTepdepenuus. CnoxxeHre BOJH U KOJIEOaHUNA. AMIUTUTYAa CyMMBI IBYX TapMOHHYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdEepeHnus cBeTa OT AByX TOUYCYHBIX HCTOYHUKOB.
WutepdepenimonHas kaptuHa. PacnpesneneHre WHTEHCHBHOCTH CBeTa Ha 3KkpaHe. MHTepdepeHuus
IBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U npuHUKN cyneprno3uiuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHMYECKHX KoJjiebaHui. J{udpakius cBera Ha KpyrjaoMm OoTBepcTUHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. J{udpakunonHas pemierka Kak CleKTpaabHbIi Mproop.

Ioasipu3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bounna, monsipuzoBanHas 1o kpyry. EcTecTBEeHHBIN, TOJSIPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMieHuH. Yrou bprocrepa.
[Tonsipu3anus cBeTta IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4EH.

KBanToBas ontuka

TeniioBoe u3iaydyeHue. B3aumonelcTBUE H3Iy4EHHUS C BEIIECTBOM U €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM H3IyueHUeM. [II0THOCTh 3HEprun M3iydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonabsimana.
3akoH cMmenieHus: Buna.

®DotoHbl. DoToHBl. UMnynsc 1 3HEprUsa ¢otona. Dorodddext. BoapTammnepHas xapakTepucTH-
Ka BaKyyMHOTo (oTtosnemenrta. 3akoHsl ¢orodddexra. TopMO3HOE PEHTIEHOBCKOE M3NMydeHHe. D-
¢dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBnenue mydka cBera.

Paznen S. AtomHas puzuka
Boposckas Teopust atoma. Criektp usnyuyeHus aroma Bojgopona. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodororo nona. Ilocrynarer bo-
pa. CxopocTh 1 panuyc opOuTHI nnekTpoHa. CHeKTp SHEpTHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHUE CBETA ATOMOM.



OcHoBBI KBaHTOBOHI MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanu3M. Bosnbl ne bBpoitns.
®opmynsl ne bpoins. Iudpakmnus 31eKTpOHOB M HEHTPOHOB B KpucTayuiax. BomHoBas GyHKIIUS | ee
cmbici. YpasHenue lIpenunrepa. Bonna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuibl. HeompeneneHHOCTH KOOPAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailuoOHApHBIX COCTOSIHUM. CIIEKTp YHEPTH.

Crtpoenue aToma. ATOM BOAOpPOJa B KBAaHTOBOM MexaHUKe. CIEKTp SHEPrui AJIeKTpOHA. DHEp-
reTuueckue ypoBHHU. [loTeHIMaNbI BO30YKIACHHUSI 1 MOHU3alMK aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr037IeKTPOHHBIE aTOMBI. JJEKTpOHHBbIE KOHurypamuu. [lepuoamueckas cuctemMa >SJIEMEHTOB
MenneneeBa. DnekTpoHHbIe 0007109kH U cion. [Ipunamun [aymm. Oneir [lTepna u ['epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX saep. CaMmOonmpou3BOJIbHBIN pac-
1aJ] 4YacTULbL. Y CIIOBUE CaMONPOU3BOJIBHOTO pacnasa. JHEprus cBA3M. Y AenbpHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmyribl, onuchBarolel 3aBUCUMOCTh yAETbHOM SHEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaja. SaepHble peakiuu.
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4.2. ConepxaHue JeKI Ui

JIEK-
895051

Kpartkoe conepsxanue nekium

KommuectBo
qaCcoOR

[TpakTrue-
CKasl TIOJIro-

BBenenune. Knnemartuka matepuajibHOM TOYKH U BPalIaTeJILHOIO IBHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHu#. CBs3b (PU3HUKH C CENbCKOXO3AHCTBEHHBIM NPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpYykaromien cpeapl. CTpykTypa Kypca pu3nKu.
MexaHnuyeckoe ABUKEHUE U €r0 OTHOCUTENBHOCTh. llepemelienne U myTh.
CxopocTh, yckopeHue. PaBHoMepHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEIHOE NBM)KEHHE. YTIOBOE NEpPEMEIICHHUE, YTIoBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSIMOJIMHEHHOE ABUKEHUE. Pas-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

[\

JAuHaMuKa MaTepraabHOM TOYKH U BPallaTEJIbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiicTBue ten uepes nose. Buabl cun B MexaHuke.
Ounctka ceMsH o Kod(pPUIMeHTy TpeHusl.

[TonsTne MmomeHnTa cuibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCa TBEPJAOTO
tena. Il 3akon HeroToHa /15 BpamarenbHOro ABMkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyisl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11nepruneit. CpaBHEHHE MOCTYNATEIBLHOTO U BPAIIATEILHOTO
JIBUKEHHUSI 10 KHHEMAaTHKE, TUHAMUKE, 3aKOHAM COXPAHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. ['apMOHHMYECcKUEe KOJIeOaHus U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MpPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [ToiTHast SHEpTUs TapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXUHHBIA, (QU3MUYECKUH, MaTeMaTW4yecKwii). YTIpyrue rapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJIHBI, (Da30Basi CKOPOCTb, UTMHA BOJIHBI, BOJTHOBOE UKC-
J10).

OcHoBbl TepmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3IUYHBIMH3OIIpoIeccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KII/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsioB. DJIEKTPUUECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemeieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ze.

MarnuTHoe moJie ¥ TOK. MarHuTHoe 1MoJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BiausitHue MarHUTHOTO Moy Ha OHOJOTHYe-
CKH€ OOBEKTHI.

I'eomeTrpnueckasi 1 BoIHOBasi onTuka. OTpaxkeHUe, NMPEIOMIICHHE, MOTIIO-
nienne cBera. [lucnepcus cBera. MaTepdepenuus cBera. Judpakuus cBera.
[Tonsipuzanus cBera.

AToMHas U sifepHas ¢pusuka. Ctpoerue aroma. OnsiT Pezepdopna. Kanto-
BbI€ nocTtyiatel bopa. Moaenb atoma Bojopoaa no bopy. CtpoeHne aToMHOT0
sapa. PagunoakTuBHOCTh. 3aKOH paguOaKTHBHOIO pacnaga. EcTecTBeHHas u
HCKYCCTBEHHAsl paIMOAKTUBHOCTb. S iepHbIEC peaKiiu.

Hroro

16

10%
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4.3. Copepxanue JJa00PATOPHBIX 3aHATHI

) 3
= 8 2
Ne . 83| 2¢
/i HaunmenoBanue 1abopaTopHBIX 3aHATUN E 2 E 2
§ ¢
1 BBonnsiif nacTpykrax no Th. Onpenenenue norpemHoctel uamepenuii. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | 3y4yeHue rapMOHMUYECKUX KOJICOAHUH C MOMOIIBIO MPY>KUHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpPAHEHUS U MPEBPAIICHUS SHEPTUH 2 +
4. | Onpenenenrne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJIeOaHUN 2 +
5. Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MOCIIEA0BATEIBHOM U Mapai- 5 4
JIETIbHOM COEAMHEHMSX
6. | Ompenenenue Moyt FOura merogom nedopmaryu uzruoa 2 +
7. | Onpenenenue hokyca U ONTHIECKOMN CHIIBI COOMPAIONIEH U PACCEHBAIONICH JTUH3BI 2 +
3 Wzyuenue sBneHust Tuppakiuy 1 U3MEPEHUE JIJIHMHBI CBETOBOM BOJHBI C TOMO- ’ +
| mpro audPaKIMOHHON pemETKH
Hroro | 16 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
) 3
= 8 2
Ne . 28| g2
HaumenoBanue 1a00paTopHBIX 3aHITHIMA T2 o
/o EF| E&
§ | ¢
1. | Kunemaruka npsiMoJMHENHOr0 JBUKEHHSI MAaTEPUAJIbHOM TOUKH 2 +
2. | JlmnamMuka ABMO>KEHHMS TeJl 110 HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOM Ye€pe3 HEBECOMBIN > +
" | 6710K.
4. | Kunemaruka 1 TUHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJUHAMUKH M €70 MPUMEHEHHUE K PA3TUNIHBIMH30MPOIIECCaM 2 +
6. | DnekTpocraTuka 2 +
7. | OnTuka 2 +
8. | SAnepHas pusuka 2 +
Hroro | 16 | 20%
4.5. Buabl u cojep:KkaHue caMOCTOSITEJILHOI padoThl 00y4aromuxcst
4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00yUarOIITUXCST
Bunasl camoctosiTensHONW paboThl 00ydaromuxcs KonunuectBo uacos
[ToaroToBka K MPaKTUYECKUM 3aHSATUIM 32
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE JJabopaTop- 32
HBIX paboT
IToaroroBka K IPOMEKYTOUYHOM aTTECTALUU 32
Hroro 96
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4.5.2. ConepxaHue caMOCTOSTEIIbHONW PaObOThI 00yJarOIIHXCS

No Koun-Bo
HanmenoBanue TeM 1 BOpocoB

/o 4acoB

1. Kunernueckasi Teopusi paBHOBECHOI0 MIeajabHOro rasa. Konmnenrpanus mo-

nekyn. OyHKIUs pacupeeseHus: MOJIEKYJT MPOCTPAHCTBE U 10 ckopocTsaMm. Cpen-
HUe ckopocTH. JlaBnenue raza. [IpuOnmkeHHOE BBIpAKEHHE ISl CPETHETO YHCTa
yaapoB MOJIEKYJd O cTeHKY. CBs3b JaBJICHHUS CO CPEJHUM 3HAYCHHEM KBajJpaTa
CKOpOCTH MoJIeKyJibl. OCHOBHOE ypaBHEHUE KMHETUYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

12

2. TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Yucno ABoragpo. Mossp-
Hasi Macca. YpaBHEHUE COCTOSIHUS HACaIbHOTO Ta3a. 3akoH [lanproHa. CpenHss
JHEPIUs MOJIEKYJIbl. BHYTpeHHss DHeprus HACaIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTh UIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensM cBoOo-
1wl MI300apuueckuii mporiece. TermmoeMKOCTh UeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. M3otepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONUsS ne-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOINHAMUKH.

12

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox ¢opmyibl, CBA3BIBAIOIIEH MIIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEJIEH TOKA. 3aKOH coXpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LIMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Criibl. PaboTa CTOPOHHHMX CHJI 12
MpU TEPEHOCE HOCUTENS TOKAa. OJEKTPOABMXKYyIas cwia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa i OJaHOM 1enu. MOIHOCTh TOKa
Y yJieJIbHAsi MOILITHOCTh TOKA.

4. JlelicTBMe MATHUTHOIO OJIA HA 3apAAbI M TOKM. MarautHoe nosie. MarautHas
uHAyknus. CuioBble TMHUM MarHuTHoro noss. Cuna Jlopenua. J[BukeHue 3aps-
KCHHOW YacTULBl B OJHOPOJHOM H IIOCTOSHHOM MAarHMTHOM Iose. JIBHykeHue
BJIOJIb CUJIOBOM JMHHUU. JIBMOKEHHE II0 OKPY)KHOCTH. 3aBHCHUMOCTH paauyca
OKPY’KHOCTH OT CKOPOCTH JBWKCHMS YacCTHLbl. /[BH)KEHHE 110 BUHTOBOH JIMHUHU.
[Ifar wpaguyc BUHTOBOW JIMHHUU. [IBM)KEHHME  3apsDKCHHOM — 4YacCTHUIBL
B JJIEKTPUYECKOM M MATHUTHOM MNOJjsAX. OIpeneneHUe OTHOLICHHS 3apsiia dJeK-
TPOHA K €r0 Macce METOI0M MarHeTpoHa. JlelicTBre MarHUTHOTO OIS

Ha MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM Moje. Mar-
HUTHBI MOMEHT.

12

5. OcHOBBI KBaHTOBOH MexaHUKH. KoprycKysipHO-BOIHOBOM Ayanu3M. BonHsl ae
Bbpoitnsa. ®opmynsr ne bpoits. dudpakiuus J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast dpyHkuus u ee cmbici. YpaBHuenue lllpeaunrepa. Bonna e bpoii-
75 Kak pemreHue ypaBHeHue lpeawnrepa miis cBoOGomHoi vactuilel. Heompene-
JIEHHOCTU KOOpPAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. Y paB-
Henue lllpenunrepa s craliMOHapHBIX COCTOSAHUI. CIIEKTp SHEPTrUi.

12

HToro 60

S. YueOHO-MeTOAuYeCcKOe o0ecneyeHrne CaMOCTOATEIbHOI PadoThl 00y4al0IIMXCs

YyebHO-MeToanUeckue pa3padoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. Jlunamuka. 3aKOHBI COXpPAHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHus IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
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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 arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : un., Tabn. — C npwit. — bubmumorp.: c.
26 (6 mHazB) .— 05 MB .— Hoctynm w3  gjokampHOM  cetm  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Hoctyn wu3 cetu HHTepHeT
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-Ypanbckuit 'AY, UH-

CTUTYT arposkojorun .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 50 c. : nin., Tabn. — buo-
guorp.. c¢. 47 (5 wHa3B) .— 0,8 MB .— Jloctym w3 gokampHOM cetn UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf — Jlocryn u3 ceTH HNurepuer

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHMsI AJis BBIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATEIbHBIX pabor mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 — 44 c. :
un., Tabn. — bubmmorp.: c¢. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanpHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jlocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oH OLIEHOYHBIX CPEIACTB /AJIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCTAIUM 00yUAIONIUXCS

Jlsisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanusim 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[ OLCHOYHBIX CPpCACTB IPCACTAB-
neH B [Ipunoxxennu Nel.

7. OCHOBHAsI U JONOJIHMTE/IbHAS yueOHasl JUTepaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

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

OcHoBHas1 iuTEpaTypa

1. I'pabosckuii, P. U. Kypc ¢usuku : yueOGHoe mocodue amns By3os / P. U. I'paboBckuit. — 13-¢
u3n., crep. — Cankr-Ilerepoypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/184052 (mata obpamenus: 25.05.2022). — PexuMm noctyna: Iy aBTOPHU3.
MOJIb30BATEIIECH.

2. I'pabosckuii, P. . Coopruk 3amau o ¢usuke : yauedbnoe nocodue / P. U. I'paboBckuit. — 4-
e u3a., crep. — Cankrt-IletepOypr : Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
BJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/210959 (nata ob6pamenus: 25.05.2022). — Pexxum gocTyma: aiisi aBTOPU3.
MI0JIb30BATEIEH.

JonoHuTe/ILHAS IUTEPATypa
1. Kyp6aues, 0. ®. ®usuka : yuedHoe nocodue / 0. ®. Kypbauer. — Mocksa : EBpazuiickuii OTKpbI-
T wmHCTHTYT, 2011. - 216 c. - Pexum gocryma: mno mnoxamnucke. - URL:
https://biblioclub.ru/index.php?page=book&id=90773 (nata obpamenus: 26.05.2022). — ISBN 978-5-
374-00523-3. — TekcT : 3JIEKTPOHHBIH.
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2. bysynoBa, M. 0. ®u3uka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bonner. — Upkyrck : Up-
kytckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/133361

3. JIro6as, C.1. ®uszuka : kypc aexuuii / C.W. JIro6as ; CTaBpONOILCKHI TOCYIapCTBEHHBIN arpapHbIit
yHuBepcureT. — CtaBponosib : CTaBpONOJbCKUNA TOCYAapCTBEHHBIM arpapHblidi yHUBepcuTeT, 2015. —
141 ¢ : oTabnm., rpad., cxeM., Wil — Pexmm goctyma: 1o  TOAMNHCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHpOpMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOXOAUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

1. EnnHoe oKHO mocTyna K yueOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/

3. Yuuepcurerckas 6mbmuoreka ONLINEhttp://biblioclub.ru

4. Hayunas >nexTpoHHas 6ubianoteka «eLibrary»http://elibrary.ru

9. MeToaudyecKue YKazaHusa 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

Y4ebHo-MeToInueckre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJNEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. /Ilunamuka. 3aKOHBI COXPAaHEHUsI B MEXaHUKE [DIEKTPOHHBINA pecypc] : METOA. yKa3aHUsl s
BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [Dn€eKTpOHHBIM pecypc] : METOA. yKa3aHMs JUIsl MPAKTUYECKUX U CaMOCTOS-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : wi., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB .— Jloctrym w3 JsokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Joctym w3 cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

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

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

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUsl AJis BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX paborT mo ¢usuke / coct. C. C. benoycoBa ; HOxHo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii '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. CoBpeMeHHble MHGOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCyLIleCTBJIEHUHN 00pa-
30BaTEJIbHOIO MpoIecca Mo JMCUUILINHE, BKJIKYAs NepeYyeHb NPOrpaMMHOro odecrnevyeHns u
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit 6ubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpasoynas cucrema 'OCToB Texakcnept http://www.cntd.ru.
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[IporpammHoe obecnieueHue:

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

2. O¢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, HeoOXoAUMAsI 1JIsl OCYIIeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Mpolecca o JMCHUILINHE

Ilepedyennb y4eOHBIX Ja0opaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnast ayauTopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALICHHAs] MYJIbTUME-
IUHHBIM 000pyT0OBaHKEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas ayIuTOpHs IJIs TIPOBEACHUS 3aHATHH ceMHHapckoro tuma: Jlaboparopust hpuzuku —
107.

3. YueOHas ayuTopus IJis IPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUNA CEMUHApPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX PabOT, TPYIIOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETO KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu — 105.

IToMemeHus 1Ji1s1 CAMOCTOATEIBHOM PadOTHI 00y4ar0IMXCS
1. ITomermienust A1 cCaMOCTOSITENBLHON paboThl o0yvaromuxcs — ayautopust Ne 111a, ocHaren-
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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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

OIIK-1. CriocobeH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTCMAaTUUYCCKUX, CCTCCTBCHHOHAYYHbBIX AUCHUIIJIMH C TPUMCHCHUCM I/IHq)OpMa—
MOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

Kontponupyemsie pe- ®opmupyembie 3YH
3yJbTaThl OCBOCHUS
Omon 3HAHUS YMEHUS HaBbIKU
(KOMITETEHITUHN )
N-1omnx-1 OOyuarommiicss nomkeH | OOyuaromuiicss  mon- | OOyvarommiics — J0J7-
Hcnonb3yeT OCHOBHBIE | 3HATh:OCHOBHBIE (PHU3HU- | )KE€H JKEH BIIaJIeTh: HaBbIKa-

3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIUTUIAH TS
pelIeHHs CTaHAaPTHBIX
3a/1a4 B 00JaCTH arpo-
9KOJIOTUU,aTPOXUMUU U
arpoIOYBOBEICHUS C
npUMeHeHHeM UH(OP-
MaIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIt

YECKHE 3aKOHBI, SIBJIC-
HUS ¥ MPOIIECCHI, HA KO-
TOPBIX OCHOBaHBI MPHUH-
Wbl JEUCTBUS OOBEK-
TOB TNPO(ecCHOHANBHOM
JEATENIHHOCTH U KOTO-
pBI€ MCTONB3YIOTCS IS

pemeHuss  mpodeccro-
HaJIbHBIX 3aa4 -
(.1.0.33 -3.1)

YMETbH:UCIIOJIb30BATh
OCHOBHBIC  (hu3mUe-
CKHUEC 3aKOHBI U IIOHA-
TS IS PEUICHUs
npodeccuoHaTbHBIX
3amagy - (b.1.0.33 -
v.1)

MU NPUMCHCHHA COOT-
BETCTBYIOIIETO  (PU3H-
KO-MaTeMaTH4eCKOTr 0

armrapara, METOIOB
aHaJ M3a M MOEIHPO-
BaHUS, TEOPETUYECKO-
TO M IKCIEPHUMEHTAJb-
HOTO  WCCIIEIOBaHHS
npu pemieHuu npodec-
CHOHAJIBHBIX 3a1a4 -

(5.1.0.33 -H.1)

2. Iloka3aTesud, KPpUTEPUHU U IIKAJIA OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMMETEHIUH

[Toka3arenn KpuTepuu u mikasa olleHUBaHMsI PE3yJIbTaTOB O0yUEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsii | [locraTtounslif ypo- | Cpennuil ypoBeHb | Bplcokuil ypoBeHb
(3YH) YPOBEHB BEHb
b.1.0.33 -3.1 | OGyuaromuiics He OOyuaronmiics OO6yuatomuiics ¢ OO6yuatomtuiics ¢
3HAeT OCHOBHBIE | cja0o0 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢dusnueckue 3a- HbIC (PU3UYECKHE OIMOKaMH U OT- HbIO MOJTHOTHI U
KOHBI, IBICHUSI U | 3aKOHBI, ABJIICHUS U | JEJIbHBIMU MIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hue-
TOPBIX OCHOBaHbI PBIX OCHOBaHBI Hble pusnUeckue CKHE 3aKOHBI, SIBJIE-
MPUHIUIIBI 1€H- MIPUHLIMIIBI 1EH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSI 00BEKTOB MIPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccnoHanb- | mMpohecCuoHATBHOM PBIX OCHOBAHBI MIPUHLIUIIBI 1EH-
HOH JIESTENBHO- | JIEATEIBHOCTH U KO- MPUHIUIIBI 1€W- CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIOJIB3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIIONIB3YIOTCS I0TCS JUI pelieHus: | mpodecCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIEHUS npoeCCHOHATIBHBIX | EATENBHOCTH U KO- | TOpBIE UCIIONb3Y-
npodeccronanb- 3a1a4y TOpPBIE UCITIONB3Y- FOTCSI IJIs1 PELLIEHUS
HBIX 3a7a4 IOTCS ISl pelieHusl | mpodecCHOHANbHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b.1.0.33 - | OGyuarommiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
V.1 YMEET UCIIOJIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BAaTh OCHOBHBIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (u-
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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. TUNOBbIE KOHTPOJIbLHbIE 3aaHNs M (MJIM) HHbIE MaTePHAJIbl, HeO0X0MMbIe /I OLlEHKH 3HA-
HMI, yMeHHIl 1 HABBIKOB H (HJIM) ONBITA AeATEJIbHOCTH, CGOPMHPOBAHHBIX B IIpoLecce 0CBOe-
HHA JHCHHUIIHHBI

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMMBIC ISl OIICHKH 3HAHUH, YMEHUU U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3pabOTKax, MPUBEIACHHBIX HUXKE.

1. /Ilunamuka. 3aKOHBI COXPAaHEHUs] B MEXaHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUsl s

BBITIOJTHCHUS TIPAKTUYECKUX M CAMOCTOSITENIBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxxHo-
VYpaneckuiit I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubmuorp.: c¢. 42 (9 naze.) .— 0,6 MB .— Jloctyn u3 nokameHOM cetn UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

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

3. DnekTpocTathka [DIEKTPOHHBIN pecypc]| : MEeToA. yKa3aHUs IJis BBINOJHEHUS MpaKTHUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

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

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

4. TIoCTOSIHHBIN JIEKTPUYECKHUI TOK [DIEKTPOHHBIN pecypc]| : METO/I. YKa3aHUs ISl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
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wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 ceTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeToguveckne MaTepHuaJIbl, ONpPee/slue NPoue1ypbl ONeHUBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTepU3yomux c()opMupoOBaH-
HOCTb KOMIIeTeHIU I

B nannoMm pasnene MeToanuecKue MaTepHalibl, ONPEAEISIONNE MPOLeIypbl OLIEHUBAHUS 3HA-
HUW, YMEHUH, HABBIKOB, 110 JUCHHUIUINHE «DU3MKa», TPUBEICHBI MPUMEHUTEIHLHO K KaXKIOMY U3 HC-
MOJIb3YEMbIX BUOB TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00yqaromnmx-
csl.

4.1. OueHo4Hble cpeacTBA 15 IPOBeeHNs TEKYIIero KOHTPOJIsI yClIeBaeMOCTH, B TOM
4yucjie B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATUU

Y CTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIL3YCTCA JIA OLICHKU KauCCTBA OCBOCHUSA O6y-
YaIOUMMCS OCHOBHOM TTpo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 110 OTJSIBHBIM BOIIPOCAM U
TeMaM AMCUUIUIMHBL. TeMbl M TUIaHbl 3aHATHH 3apaHee coolaroTces o0yyaromumcs. OTBET OLleHUBa-
€TCsl OLIEHKON «OTJIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHO» HJIH «HEYAOBICTBOPUTEIILHO.

Ne OueHoYHbBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJILHBIC 3a/1aHUsS U (MJIN) UHBIE MaTepHAIIbI, HE0OXO0- WHJIUKaTOpa KoMIIe-
JIMMBbIE JIJI1 OUCHKW 3HAHWUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA Jes- TEHITUHN

TEIbHOCTH, XapaKTEPU3yIOLIUX chOpMUPOBAaHHOCTH KOMIIETEHIIUN B
MIPOIIECCE OCBOCHUS TUCHUTIIIUHBI

1 Jluck paaumycom 20cM BpamaeTcsi COrIacHo ypaBHeHUIo g=A+Bt+Ct? Na-1.011K-1
rae A=3 pax; B=-1c!; C =0,1c?, ¢ - yron moBopora paamyca aucka. | Mcrnons3yeT 0CHOB-
Onpenenuts st MOMeHTa BpeMeHu 4,0 ¢ 3HaueHHe yriia MEXIy BeK- HbIE 3aKOHBI €CTe-
TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHH, a TaKKe YUCIO 000po- CTBEHHOHAYYHBIX
TOB, CIICTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT Hadaja BpaleHHUs. TUCITUTLIAH IS pe-

IICHUST CTAaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIpaBJICH-
HOCTBIO MPOQECCHO-
HaJILHOU JIeITENbHO-
CTHU

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOydalOIIMXCS B Hayaie 3aHATHIM.
OneHka 00BABISIETCS 00YYAIOMEMYCSI HEIOCPEICTBEHHO IOCIIE€ YCTHOT'O OTBETA.

HIkana Kpurepun oueHuBanus

- 00yJaromuiics MoJHO yCBOMJI Y4eOHBINH MaTepua;

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

- Marepual U3JI0KEH I'PaMOTHO, B OIPEACICHHON JOTMYECKOM IOCIIe-
JOBATEJIBHOCTHU, TOYHO UCIIOJIB3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHUE WIIIOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUS] KOH-
KPETHBIMHU ITPUMEpPaMHU, IPUMEHATh UX B HOBOU CUTYyallHH;

- IPOICMOHCTPUPOBAHO YMEHUE PELIATh 331a4H;

OrneHka 5
(oTIHM9HO)
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- MOI'yT OBITH AONIYHUICHBI OAHA—JABC HETOYHOCTHU ITPU OCBCIICHUU BTO-
POCTCIICHHBIX BOITPOCOB.

Oreunka 4
(xoporio)

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

- B YCBOCHUHU Y4eOHOT0 MaTepuasia JOMYIIeHbI HEOOIbIINE MPOOEehI,
HE MCKA3UBIIIUE COICPKAHNE OTBETA;

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

Onenka 3
(YZIOBIIETBOPUTENHHO)

- HEMOJIHO WJIM HETOCIEI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHaa,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONpPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHSI, TOCTaTOYHBIE IS JAIBHEUIIIET0 YCBOCHHS MaTepraa;

- MIMEJIMCh 3aTPYIHEHHS WK JIOMYIICHBI ONIMOKU B OTIPEICICHUN TTOHS-
TUW, UCTIOJIb30BAHUU TEPMHUHOJIOTHH, OMMMCAHUN (PU3NYECKUX 3aKOHOB,
SIBTICHUI W TIPOIECCOB, PEIICHUHN 3a]1a4, UCIIPaBICHHBIE TIOCIIE HECKOIb-
KHX HaBOJSIINX BOIPOCOB;

- HETNOJIHOE 3HaHWE TEOPETHUECKOTO MaTepHhalia; OOyJaronuiics He MO-
KET IPUMEHHUTH TEOPUIO B HOBOW CUTYAIUH.

Ouenka 2
(HEey1OBJIETBOPUTEILHO)

- HE PaCKpPBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- o0HapyXeHO HE3HAHWE WJIM HEMOHMMAaHHWE OONbIICH WiIu Hamboiee
Ba)XKHOH YacTh y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMMUOKA B OMPEICICHUU TMOHSATHA, MPH HCIOIb30BAHUN
TEPMUHOJIOTHH, B ONMCAHUH (PU3UYECKUX 3aKOHOB, SIBJICHUH W Tpolec-
COB, DCIEHUU 3aJa4, KOTOPbIE HE HCIPABICHBI MOCIE HECKOJIBKUX

HaBOJAIIMX BOIIPOCOB.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS IS OIEHKH Ka4yeCTBa OCBOCHUS 00YUYaIOIIUMCS

OCHOBHOH TpodeccCHOHaTbHONH 00pa30BaTENbHON MPOrpaMMBbl MO OTJAECIBHBIM TE€MaM JAUCIUIUINHBL
Conepxanme u opma oTdeTa 1mo 1adb0paTopHBIM pabOTaM MPUBOIUTCSA B METOAMYECKUX YKA3aHHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
JSITCSL JIO CBEJICHHSI O0YYaIOMIMXCsl B HA4alIe 3aHITHH.

Ne OueHoYHbBIE CpeICTBA Kon n naumenoBanue
TunoBble KOHTPOJILHBIC 3a/1aHUs U (MJTN) UHBIE MaTepHAIIbI, HE0OX0- WHJIUKATOpa KoMIIe-
JIMMBbIE JIJI1 OLCHKW 3HAHWUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA JIes- TEHIINU
TEIHHOCTH, XapaKTEPU3YIOMUX CHOPMHUPOBAHHOCTH KOMIIETCHIIUN B
MIPOIIECCE OCBOCHUS TUCITUTIIINHBI
1 1. UTo Ha3bIBaeTCs CHIION TsXKECTU? NJ-1.0IIK-1

2. Yto nogHUMAaETCs O/ CUJIOM BCEMUPHOTO TATOTCHUSA?

3. 3anummuTe GopMyITy JUIS ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH.
4. Kak omnpeensercst ycKopeHrue CBOOOTHOTO TaJIeHHUs C TTOMOIIBIO
MaTEMaTH4YeCKOTO MasiTHUKA?

5. YTto Ha3BIBaeTCSI MaTEMaTHUYCCKUM MasTHUKOM ?

6. Kak onpenenuts nepuo; kojaeOaHNI MaTeMaTHIECKOTO MasiTHUKA?

Hcnonb3yer oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIUIUINH JUIS pe-

IIEHUS] CTaHJapTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlPaBJICH-

HOCTBIO PO ECCHO-

HaJILHOU JIeITENbHO-

CTH

OT4YeT OIEHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENsl OLEHKON «OTIIMUYHO», «XOPOIIO», «YI0-
BJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIILHO» MJIN OIIEHKON «3aUuTE€HO», «HE 3auTeHOo». OlIeHKa «3auTe-
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HO» CTaBUTCS OOydarouuMmcs, YpoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIETBOPUTEIHHO»). OIlleHKa 0O0BSBISICTCS
o0yuJarolemMycs HelOCPEICTBEHHO MOCIIe CIadH OTYeTa.

HIkana

Kpurtepumn oneHuBaHusi

Onenka 5
(OTIIMYHO)

- U3JI0KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATH U 000CHOBATHL CBOH CYXKACHUS IIPU OTBCTC HaA
KOHTPOJIbHBIC BOITPOCHI;

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

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YJIbTAThl H3MEPCHHIA;

- c1ocOOHOCTB PEeIIaTh 33Aa4H.

Onecuka 4
(xoporio)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUU JUIsl OnmucaHus (husu-
YECKMX 3aKOHOB, SIBICHUI M IPOLIECCOB, PEIICHUS KOHKPETHBIX 3aj]ad,
IIPOBEJECHUS U OLICHUBAHUS PE3yJbTaTOB MU3MEPEHUN, HO COJAEP)KAHUE U
¢dbopma 0TBeTa UMEIOT OTJCNIbHBIE HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

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

- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- 00Hapy’KMBaeTCsl HEAOCTATOYHO TNTyOOKOE MOHMMAaHUE M3yUYEHHOTO Ma-
Tepuana.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHHM; JOMYIICHBI OIINOKH
B ONpECNCHUH TOHATHH M ONMUCAHUHM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
IPOIIECCOB, NCKAKEH MX CMBICI, HE PELICHBI 3a/1a4i, HE MTPABUIIBHO Olle-
HUBAIOTCS Pe3yJIbTaThl U3MEPEHUH;

- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBl, OIYCKArOTCs
rpyObie ouIiOKH B U3JI0KEHUH.

Ixana

Kputepun oneHuBanus

OlleHKA «3aUTEHO»

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

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

KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHUE MPOBOAUTH U OIICHUBATH PE3yJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH penIaTh WH)KEHEPHbBIC 3aJaddl (JOMyCKaeTcsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IOJIHOE PACKPBITHE
coziep’KaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIBFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

O1LieHKa «HE 3aYTECHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKHX 3HAHHH; JIOIMYIICHbI
OmKMOKHM B ONpPENEeICHUN TMOHATHI M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SBJICHUI M MPOILECCOB, MCKAXXEH MX CMBICI, HE pEIIeHBI 33/a4d, He
MPaBUIIHLHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHUIA;

- He3HaHME OCHOBHOTO MaTepuala y4eOHOM MPOrpaMmBbl, JIOITyCKaIOTCS
rpyObie omOKH B U3JI0KESHUH.
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4.1.3 TectupoBanue

TectupoBanue MCHONB3YETCS JUISI OLCHKH KauecTBa OCBOEHHS CTYAEHTOM OOpa3oBaTelbHOU
[IpOrpaMMBbl 10 TEMaM WM pa3jesiaM JUCUUIUIMHBL [1o pe3ynpraTraM 3adera CTyIEHTY BBICTAaBIISETCS
OLIEHKA «OTINYHO», «XOPOILI0», «YJOBIETBOPUTEIBHO» W «HEYAOBIECTBOPUTEILHO.

Ne OLleHOYHBIE CPENCTBA Kox u HaumenoBanue
TunoBbie KOHTPONILHBIC 3a/1aHUS U (M) UHBIE MaTepHalIbl, HE00XO0- WHJUKATOpa KoMIIe-
JTUMBbIE JIJIs1 OLICHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMBITA JIEs- TEeHIINU

TEJIbHOCTH, XapaKTEePU3YIOIINX C(POPMUPOBAHHOCTH KOMITETCHIIUH B
IIPOLIECCE OCBOCHMSI TUCLUIUIMHBI

1. 1.YpaBHEHUE MIIOCKON CHHYCOUJAILHOM BOJIHBI , pACIIPOCTPAHSIO- Na-1.011K-1
muiics Baonb ocu OX, umeet uné = 0,01sin(l 0’t - 2x). Ilepuon (B Hcrnonb3yer ocHOB-

MC) paBeH HBIE 3aKOHBI €CTe-
1)2 CTBEHHOHAYYHBIX
2)1 JUCLUIIINH JJIS pe-

IIICHHSI CTaHIapTHBIX
3a7a4 B 00J1aCTH ar-
POHOMUU

3)6.28-nipaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-

1. dYacTHIIBI cpeabl KOJEOIIOTCS B HAIIPABICHUN PacIpOCTpaHe-
HHS BOJIHBI

2. 4YacTHIIBI Cpeabl KOJIEOIIOTCS B HAIIPABICHUSX, TICPIICHIUKY-

JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUSI BOJIHBI.- IPAB.OTBET

3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMeil CxKaTusl -
pacTsKEeHUs

3.YpaBHEeHUS IBHKECHUS PYKUHHOTO MAITHUKA

d'x  bodx k _R

A0 om odr om m

aomaaTq~a mradhrhensommrano L Ty TA

SBnsercsa muddepeHaTbHBIM ypaBHEHUEM. . .
*  BBIHYXJEHHUE K0eOaHUs - TPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTYyXaOIINX KOJCOAHMI
4.YpaBHEHUE TJIOCKOW CUHYCOUIAJIBHOW BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst Biosb ocu OX co ckopoctbio 500 m\c, umeer Buj

& = 0,01sin(10%: —

COSsWE

ke ). BonHoBoe uncio K (B M~))
PaBHo..
* 5
e 2 mpaB.OTBET
* 05

* 19. /lng nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
* BO3HUKHOBEHHE BOJHBI CBSI3aHO C ehopMariueit cokaTus —
pacTsDKEHUS
*  Yacruiml cpenbl KoneOaITCs B HAPABJICHUH PacIIpoCTpaHe-
HHS BOJTHBI
e Yacrtuupl cpenbl KOIeOTI0TCS B HAMPABJICHUSIX, IEPIICHINKY-
JISIPHBIX HAIIPaBJICHUIO PACCTOSIHUS BOJIHBIL.-IIPAB.OTBET
5.MarepuanbpHas TOYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHUe C aM-
wnTynoi A=4cMm u yacroroi v=2I"u. Eciau cmenienne TO4ku B MO-
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MEHT BPEMEHHM, MPUHATHIN 3a HAaYaJIbHbIN, PABHO CBOEMY HAYaJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCs B COOTBETCTBUU C YPaBHEHHEM (B
cn...

e x=0,04 cosdnt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4xt
6.YpaBHEHME MJIOCKOW CUHYCOUAAIBLHON BOJIHBI, paCIIPOCTPaHSIOIIEH-

cs1 Bostb ocut OX, mmeer Bux & = 0,01sin10°(¢ —S—Z)CO). JlirHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKECHUS MIPYKUHHOTO MasiTHUKA
2
M + ﬁ_x =0
> m
aBIsieTca JUQPepeHIINaTIbHBIM YPAaBHEHUEM. . .
*  cBOOOJHO 3aTyXarOMIMX KOJIeOaHUi
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIECOaHUil - PaB.OTBET
*  BBIHYXJICHHBIX KOJICOAHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHHUS C aM-
muTynoi A =4 cM u yactoroit v =2 ' Ecniu cmenieHue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIHM, pAaBHO CBOEMY MaKCH-
MaJIbHOMY 3HAQYEHHUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin 4 nt
e x=0,04sin &t
9.J1ns1 chepudeckoit BOJIHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMIUIMTYa BOJIHBI OOPaTHO MPOMOPIMOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIONIEH cpesie) —
IPaB.OTBET
*  BoJyiIHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIbHBIX APYT OpY-
Iy IIIOCKOCTEN
*  AMIUIUTY/AA BOJHBI HE 3aBUCUT OT PACCTOSHUSA IO UCTOYHUKA
Kose0aHuil (Mpu yCIOBHUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeys)
10.YpaBHeHHE NBUKEHUS TPYKUHHOTO MasiTHUKA

ﬁ+E-d—x+£;uc:F—Dcostut
d? m odt m om
aBIsieTcs TUQPepeHIIaTIbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUINX KOJIeOaHui
*  BBIHYXJICHHBIX KOJeOaHHI - TPaB.OTBET

11.YpaBHeHHE TIIOCKOM CHHYCOUIaIbHOW BOJIHBI, PACIIPOCTPAHSIIO-

merics Baosib ocu OX, uMeeT BUI =0,01 sin(10°t-2x). Jnuna
BOJIHBI ( B M) paBHa......
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* 05
e 3,14-npaB.oTBET
e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
ammuTynon A=4cm u yacroroit v=2 ['n. Ecnu cMenieHne Touku B
MOMEHT BPEMEHH, MIPUHATHIN 32 Ha4YaJbHBINA, PABHO HYJIIO, TO TOYKa
KoJebeTcst B cooTBeTCTBUHU ¢ ypaBHeHUEeM (B CU).....

e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin nt
x=0,04 sin 4 wt- mpaB.OTBET

Kputepun orieHku oTBeTa cTyneHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB /10 Havyaa 3ade-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISIETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

Kputepuun onennBanus

IIIxama
(% mpaBUIBHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Orenka 4 (xopomio) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
OreHka 2 (HeYIOBJIETBOPUTEIHHO) MmeHee S50

4.1.4. KontpomasHas paboTa

KOHTpOJ'IBHaH pa60Ta MMPOBOAUTCA IJIA OLUCHKH Ka4YC€CTBA CAMOCTOATCIILHOTO OCBOCHUA CTYyACH-
TOM 00pa30BaTEILHON MPOTPaAMMEI 110 OTACTBHBIM TeMaM TUCIHILIHHEL. PaboTa orneHnBaeTcCs
M0 YCMOTPEHUIO MPETOAaBaTeNs OLEHKON «3a4TeHO», «HE 3auTeHOo». Colep:kaHue KOHTPOJIb-
HOUM paboThl M TpeOOBaHUA K €€ OPOPMIICHUIO TIPUBEACHBI B METOJUYCCKUX yKa3aHUAX «Ma-
TEMaTHKa: METOJMYECKUE YKa3aHUs K BBIITOJHEHHIO KOHTPOJIBLHOU pabOThD».

Kputepun oneHKUKOHTPOIBHON paboThl (Tabi.) JOBOJSTCS A0 CBEICHHS CTYICHTOB Ha yCTa-
HOBOYHO# Jiekiuu. OTieHKa 00BSBISIETCS CTYIEHTY TI0CIIE TPOBEPKH KOHTPOJIBHON paOOTHI.

Ikama

Kpurepuu onieHUBaHMUsI

OLeHKa «3a4TEHO»

- coaepkanue M 0(hOpPMIICHHE KOHTPOJBHOW pabOThI COOTBETCTBYET Tpebo-
BaHUSIM,;

- M3JIO’KEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- HAJINYMUEC MAJIO3HAYUTCIIbHBIX OH_II/I6OK HJIW NOrpCIIHOCTL HCIIPUHIUIINAIIb-
HOTO XapakTepa MPUBBITOJTHCHUHN 331aHUH.

O1ieHKa «HE 3a4TEHO»

- comepxaHue U oOpMIICHIE KOHTPOJIBHOU pabOThl HE COOTBETCTBYET TpE-
OOBaHUAM;

- U3JIOKCHHE MaTepuala He JJOTUIHO, HMEIOTCSI TPAMMATUYECKUE OLTHOKY;

- 3HAYUTENIbHBIC OIMMOKH MPUHIMITHAIBHOTO XapakTepa IMPHUBBITOTHECHUH
3aJJaHuH.

4.2. [Ipoueaypsl ¥ OLIEHOYHBbIE CPEACTBA /JIsl MPOBeAeHUS MPOMEKYTOUHON ATTeCTALNH

4.2.1. 3auer

3ader sBiseTcs (pOpMOI OIEHKH KadecTBa OCBOCHHS OO0yYarOIIMMCS OCHOBHOUM mpodeccro-
HAJIBHOW 00pa3oBaTeIbHOM MpOorpaMMbl IO paszenaMm AucuuIuIMHEL [lo pesyibpraram 3adera oOydaro-
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MEeMYCA BBICTABIIACTCA OLCHKA «3aYTCHO» HJIM «HC 3a4YTCHO»; OLCHKA «OTJIUYHO», «XOPOUIO», «YyI0-
BJICTBOPUTEIIBHO», «HEYOBJICTBOPUTEIBHO» B ciiydae TuddepeHIIMpOBaHHOTO 3a4eTa.

3auer MIpOBOAUTCA IO OKOHYAaHUU YTCHHA JIGKI_II/Iﬁ U BBIITOJIHCHUSA na6opaT0prlx U MpaKTU4c-
CKUX 3aHATHUH. 3a4eT MPUHUMAETCS MPEeroAaBaTesiMu, MPOBOAUBIINMHU JIAOOPATOpPHBIE U MpaKTHYe-
CKHUEC 3aHATHUA, WJIN YHUTAOLNIUMMHU JICKIOUHN I10 I[aHHOﬁ JUCLUIIIINHE. B cjiydyac OTCYTCTBUA BCAYUICTO
MIPENoIaBaTelsd 3a4eT MPUHUMAETCS MPENoAaBaTesieM, Ha3HAYECHHBIM pPacloOpsHKEHUEM 3aBEIYOLIErO
kadenpoii. C paspenieHus 3aBeayronero kadeapoi Ha 3aueTe MOXKET MPUCYTCTBOBAThH MPEMOaBATENb
Kadepsl, IPUBJICYCHHBIH /171 IOMOIIM B IIPHEME 3aueTa.

[IpucyrcTBUe Ha mpenojaBatenel ¢ Apyrux kadeap 6e3 COOTBETCTBYIOMIETO PACTIOPSIKCHHUS
peKTOpa, MPOPEKTOpa Mo yueOHOM M BOCIUTATEIbHOU paboTe, AUPEKTOPOM MHCTUTYTa HE JOIyCKa-
eTcsl.

®dopma(bl) MPOBEICHUS 3aUeTa OMPEAeIAIOTCS Kapeapold U TOBOAATCS 0 CBEJACHUs 00ydaro-
LIUXCs B HA4aJie ceMecTpa.

Jlns mpoBenieHys 3a4eTa BEAYILIUI MTPENOIABATENIb HAKAHYHE MOJy4aeT JUPEKTOPATE 3a4ETHO-
9K3aMEHALIMOHHYIO BEJIOMOCTh, KOTOPasi BO3BPAILIAETCS B IUPEKTOPAT MOCIIe OKOHYAHUSI MEPOIPUATHUS
B JICHb MTPOBEACHUS 3a4€Ta WIM YTPOM CIETYIOLIErO JHS.

Bo Bpems 3auera oOydaromyecs MOTYT IOJIb30BAThCS C pa3pellIeHUs BeIyIIero mpenoiaBare-
JIS1 CIIPaBOYHON M HOPMATUBHOM JINTEPATYPOH, IPYTUMHU MOCOOUSIMU U TEXHUYECKUMHU CPEACTBAMH.

BpeMst moaroToBKkH OTBETa B YCTHOUM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MUHYT (TI0 >KEJIaHUIO0 00YUaloIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems otBeTa - He Oonee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MPaBo 3aJaBaTh 00YUYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax ImporpaMmbl JUCHUIIIINHBI.

KadecTBeHHas OlleHKa «3a4TE€HO», BHECEHHAs] B 3aU€THO-2K3aMEHAIMOHHYIO BEJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynprar 3aueta ¢ OLEHKON BBICTABISAETCS B 3a4E€THO-IK3aMEHALMOHHYIO BEAOMOCTbH JI€Hb
MIPOBEJICHUS 3aUeTa C OIICHKOW B MPHUCYTCTBUU caMoro oOyuatomierocs. [IpemogaBarenu HecyT nepco-
HaJIbHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh W TOYHOCTh BHECEHUS 3alUCEH O pe3yJIbTaTax IMpo-
MEXYTOUYHOH aTTeCTAallMU B 3a4€THO-3K3aMEHAIIMOHHYIO BEOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKAa3ajcsl OT MPOXOXKJIEHUS aTTECTallu B CBSA3H C He-
MNOATOTOBJICHHOCTBIO, TO B 3a4CTHO-3K3aMCHAITUOHHYIO BCAOMOCTh CMY BBICTABJISACTCA OLICHKA «HC 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcsi B 3a4€THO-IK3aMEHAIIMOHHON BEIOMOCTH CJIOBAMU «HE SIBUJICS».

Hapynienue TucuuIuinHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS HEpa3pelIeHHBIX Te-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, ITUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB M JPYTHX BHUJIOB JMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs 3aueTa 3anpenieHo. B ciydae HapymeHus 3Toro TpeOOBaHUS MpernoiaBareNb 00s3aH yAaIuTh
oOyuJarolerocst U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronmMcesi, He CAABIIMM 3a4€T B YCTAHOBJIEHHBIC CPOKH MO YBKUTEIBHOM NMPUUMHE, UH-
JTUBHTyaJIbHbIE CPOKU IIPOBEJICHHUS 3a4€Ta ONPEACISIIOTCS AUPEKTOPOM UHCTUTYTA.

OOyuaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMpEaes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALWN 33J0KEHHOCTH OTMEYAaeTcsl B HK3aMEHAlMOH-
HOM JIMCTC.

Jonyckaercs ¢ pazpemeHuss JUPEKTOpa UHCTUTYTA U TOCPOUYHAs cAada 3adeTa C 3alKChbIo pe-
3YyJIbTaTOB B 3K3aMeHaHHOHHBIﬁ JIUCT.

WHBanmuapl M nuua ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS MOTYT C/aBaTh 3a4€Thl B
CpOKH, YCTAaHOBJICHHBIC WHAWBUYaJIbHBIM y‘-I€6HBIM IIJIAHOM. I/IHBaJ'II/I,Z[BI " Jiia ¢ OrpaHM4YCHHBIMUA
BO3MOKHOCTSIMH 370pPOBbS, UMEIOIINE HApyUIEHUS OMOPHO-IBUTATEIBHOIO alllapara, JOIMYCKAKTCS
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COITPOBOKACHHUN daCCUCTCHTOB-COIIPOBOKAAIOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTecTalluy JUIsl OCOOBIX ciayyaeB usnoxena B «[lo-
JIOKEHUH O TEKyLIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuu OOydaromuxcs IO
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OIIOIl OGakanaBpmara, crneuuanutera u Marucrparypsl» DPI'BOY BO HOxuo-Ypansckuii [AY
(IOYpI'AY-I1-05-97/04-22 ot 30.08.2022 1.)

Ne OueHoYHbIE CpeICTBA Kon n naumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KOMIe-
TEHIIUU
1 2 cemecTp N-1.0I1K-1

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. ITpenmet ¢puszuku. OOIIas CTPYKTypa U 3a7a4u Kypca (pu3uKu.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE U
ero xapaktepuctuku. CpelHssi CKopocTb. MTHOBEHHas CKO-
pOCTb.
3. PaBHOycKopeHHOe aBuxkeHne. Cpeanee yckopenue. Mrao-
BEHHOE YCKOPEHHUE.
4. KuneMaTuka JIBUKEHUS 110 OKPYKHOCTH.
5. 3axonbl HetoToHa. Macca u cuina. Buael cun B mpupojie U ux
MIPEACTABICHUE B MEXaHUKE.
6. JluHaMMKa BpalaTeabHOrO IBUKEHUS TBEPAOTO Te-
71a(OCHOBHOM 3aKOH JMHAMMKH BPalaTEIbHOTO IBHXKEHUS, MO-
MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITynibC U €T0 CBSI3b C CHIJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMabHAS U KHHETUYECKAas SHEep-
THsl.
9.CBs13b 3Hepruu u padbotsl. [IpeoOpa3oBanue sHEprun. 3aK0H
COXpaHEHUs SHEPTUH U €r0 3HAUCHHUE.

II Mexannyeckue KoJ1eOAHUSI M BOJIHBI
10. KonebarenbHble 1BUKEHUS. | apMOHHYecKHe KoneOaHus U
HX XapaKTepUCTUKH. MaTeMaTU4YeCKU U IPYKUHHBIN MasTHU-
ku. @opmyna It IeproioB KojaeOaHMii.
11. IIpeBpatieHue 3HEPruy MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxnennsie 1 cBoOoIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue koyebanuii B yrpyroi cpene. [lpogonbabie
U TIOTIEPEYHBIE BOJIHBI. J[JIMHA BOJIHBI U €€ CBSI3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. Temnepatypa, €€ XapaKTEpUCTHKH.
14 Ctenienu cBo60b1. [TomHas KMHETHYECKAs DHEPTHUS MOJICKYJI.
15. YpaBuenue MenneneeBa — Knanelipona u ero xapakTepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3IMYHbIMHU-
30IIpOLIECCaM.
18. AnqunabaTudeckoe pacumperue rasa. Pabora, copepiiaemas
pU U3MEHEHUH 00beMa rasza.

IVOaekTpocraTtuka
19. Dnexrpusanus Ten. 3akoH Kynona. 3akoH coXpaHEHUs JJEK-
TPUYECKOTO 3apsa.
20. Dnektpuueckoe nosie. HanpsaeHHOCTh 3JIEKTPUYECKOTO TT0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 3J1. MOJISL.
21. Teopema OcTporpaackoro-lI'aycca u ee npuMEeHEHHE.

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBGHHOHay‘-IHBIX

JTUCITUATIIINH JJIS pe-

HICHUA CTaH,Z[apTHBIX

3amay B 00JIacTH ar-

poHOMUHU
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22. IIpOBOJHUKY U TUDJIEKTPUKU B JIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMerieHuIo 3apsiia B JJIEKTPUIECKOM IOJIE.

[ToTentuan u pa3HOCTh MOTEHIIUATIOB. CBsI3b MEK/y HAMPSIKEH-

HOCTBIO 1 PA3HOCTBIO ITOTCHIIUAJIOB.

24. DnexTpoeMKoCcTh. KoHIeHCaTOpbl. DHEPTHS IIEKTPUUECKOTO

I10JI4.
V IlocTOSIHHBII 3JIEKTPUYECKH A TOK

25. Dnektpuueckuil Tok. Cuna Toka. [ImoTHOCTh TOKA. PazHocTh

MOTEHIMAN0B, Hanpsbkenue, J/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, MX BUIEL.

27. 3akoH Oma Ju1s y4acTKa ey U nojaHou nenu. ConpoTusiie-

HHUC ITPOBOAHHKOB.

28. IlocneoBaTeNbHOE U MApaJJIENbHOE COEAMHEHNE TPOBOAHU-

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

30. DneKTpuUeCcKui TOK B Ta3ax (CaMOCTOsITeNIbHASI U HECAMO-
CTOSITEJIbHASI IPOBOJUMOCTH, THUIIBI PA3PsIAOB).

31. DneKTpUYECKH TOK B MOJYTPOBOJHUKAX (COOCTBEHHAS U
MpUMECHask MPOBOJAUMOCTHU MOJTYTPOBOAHUKOB).

32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOTUTOB

(3akoHbl Papajes, IEKTPOIIU3 U €r0 IPUMEHEHUE).
VI Marnerusm

33. MarauTHoe 1oJjie, MarHuTHas UHYKIWSI, MATHUTHBIN TOTOK.
34. MarHuTHbIe CBOMCTBA BelIECTB. JlnamarneTusM, rnapamMartae-

TU3M U (peppOMarHeTU3M.
35. [lelicTBME€ MAarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./lelicTBME MAarHUTHOTO TOJIS1 HA ABOKYIIUACS 3apsia. Cuna
JlopeHua.
37.5BreHNE NEKTPOMArHUTHOW MHAYKIIUA U CAMOWHTYKIIUH.
38. I[Ipunuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudpakunoHHas pemeTka.
40. Unatepdepennius ceeta. MeToabl MOTYYEHUS KOTEPEHTHBIX
BosiH. MHTepdhepomerp MaiikenbcoHa.
41.1Tonstpuzanus cBeta. 3akoH bproctepa. 3akon Maitoca.
42. ®otoaddexT. 3akoHbl HoTodPPEKTa.
43. JlaBnenue cBeta. OnbiThel JIeOenena.
44. OnpITHBIE 3aKOHBI U3JTy4eHUs1 a0COIIOTHO YEPHOTO Tena (3a-
koH Credana-bonpiiMana, 3akoH BuHa).
45. Cnektp uznydyenus Bogopoja. CrnexkrpaibHble nuHuu (bab-
Mepa, Jlaiimana, [lamena).

VIII ATomHas 1 siiepHas pusuka

46. CBs13p MEXly KOPIIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-

ctul. ®opmyna ae-bpoitns.

47. EcrecTBEHHas PaluOaKTUBHOCTbD.

48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue atoma Bopopoza. Teopus bopa.

50. AtomHoOe siapO, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. S iepHbIE peakuu (IIpUMe-

phbI).
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[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA OO0YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kputepun oneHuBanus

3HaHME NIPOTrPAMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM U JIONOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAHHOW MPOrpaMMON AUCHIUIUIMHBI, Tpa-
BUJIbHOE pELICHHE 3aJaud (IOMyCKaeTcs HaJludhue Malo3HAYUTENIbHBIX
OIIMOOK MM HEIOCTATOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
OrneHka «3a4TeHO» WIHM MOTPEIIHOCTh HENPUHIUIINAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JloTIOTHUTENBHBIM YCIIOBHEM IOJIyUYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpoIlIUe MOKa3aTelu B XOJe MPOBEACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4ecKasi aKTHBHAs paboTa Ha y4eOHBIX 3aHITHSX.

npoOesibl B 3HAHHUSX OCHOBHOI'O MPOTPaMMHOIO MaTepuaiia, MNPUHIUIH-

O1LeHKa «HE 3aUTEHO»
AJIBHBIC OI_HI/I6KI/I HpI/I OTBCTC HaA BOHpOCBI.

HIkana Kpurepun oueHuBanus

- 00y4aromuiicst MoJHO yCBOMJI Y4eOHBINH MaTepua;

- TOKa3bIBae€T 3HAHHME OCHOBHBIX MMOHATHI AMCUUILIMHBI, T'PaMOTHO
I0JIB3YETCSl TEPMUHOJIOTHEH;

- TIPOSIBJIIET YMEHHE aHAJTU3UPOBaTh U 00001maTh HHPOPMAIIUIO, HAaBbI-
KM CBSI3HOTO ONHCAHUs SIBJICHUH U MIPOIECCOB;

- IEMOHCTPUPYET YMEHUE M3JIaraTh MaTepuall B ONPEICICHHON Jornye-

Onenka 5 .
CKOM MOCIIEA0BATEIbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHHUE WILIIOCTPUPOBATh TEOPETUUYECKUE IOJOKECHUS
KOHKPETHBIMH IIPUMEPAMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMUUBOCTh 3HAHUHN, YMEHUI
1 HaBBIKOB;
- MOTYT OBITh JOIMYIICHBI OJHA—/BE HETOYHOCTHU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOITPOCOB.
- OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHHSIM HA OIIEHKY «5», HO TIPH
Ouenka 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporo) - B YCBOCHHH Y4eOHOTO MaTepuaia JOMyIIeHbI IPOOEIbl, HE NCKA3UBIITUE

COOCPKAaHUEC OTBETA;
- B U3JIOKCHUHN MaTcpraia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

- 3HaHHE OCHOBHOTO MPOTPAMMHOTO MaTepuaja B MHHHUMAIHHOM 00Be-
Me, TOTPEIIHOCTH HENPUHUMUIIUAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIMOJHO WJIM HEMOCIEA0BATEIbHO PACKPBITO COAEpKaHUE MaTe-
puaiia, HO MOKa3aHo 00IIee MTOHUMAaHNUE BOTIPOCOB;

Onenka 3 - UMEJIUCh 3aTPYJHEHUS WU JOMYIICHBI OMUOKH B OMPEACIICHUN TTOHS-
(YIOBIETBOPUTENBHO) | THM, UCIOJIb30BAHUU TEPMUHOJIOTUHU, OMKUCAHUU SIBICHUU U IMPOIIECCOB,
HCTPABJIEHHBIE TTOCJIE HABOAIIUX BOIPOCOB;

- BBISIBJICHA HENOCTaTOYHas C(HOPMUPOBAHHOCTh 3HAHWUU, YMEHUH U
HaBBIKOB, 00YYaIONMUKACSI HE MOXKET MPUMEHUTh TEOPUIO B HOBOW CUTya-
LIUH.
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- MpOOEeITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
aJIbHbIEe OLIMOKY IIPU OTBETE Ha BOIIPOCHI;

- 00Hapy>XeHO HE3HAHHWE WJIM HEMOHMMaHWE OOoJIbIlIed WM HamOoJee
BaXHOW YacTH y4eOHOTO MaTepuana;

- JIOTYIIEHBI OIIMOKU B OIPEICICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OITMCAHUU SIBJICHUU U MponecCoOB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKIX HABOSIIIUX BOTIPOCOB;

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

Onenka 2
(HEYIOBJIIETBOPUTEIIBLHO)

Bonpocel k 3auery .

I Mexannka (KHHEMAaTHKA ¥ JMHAMHUKA)
1. ITpeamer ¢puzuku. OOmIAs CTPYKTYpa U 334a4 Kypca (GU3HKH.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBUXKEHUE U €0 XapaKTepucTUKU. Cpeansis
CKOpOCThb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKopeHHOE nBuxkeHne. CpeaHee yCKopeHrue. MrHOBEHHOE YCKOPEHHE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoje u uX NpeiCTaBICHUE B MEXaHUKE.
6. IlnHaMuka BpalaTeabHOro JBUXKEHUS TBEPIOTO TEIa(OCHOBHOM 3aKOH JUHAMUKH Bpallla-
TEJIBHOTO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT MHEPLIMH, MOMEHT UMITYJIbCA)
7. IMITyJIbC M €70 CBSI3b C CHJION. 3aKOH COXpAaHEHUS UMITYJIbCa.
8. PaboTa u momHOCTE. [loTeHIIMaBHAS M KWHETUYECKAs SHEPTHSI.
9.Cas13b sHepruu u padboTsl. [IpeoOpazoBanue YHEPTUN. 3aKOH COXPAHEHHS SHEPTUU U €T0 3Ha-
YEHUE.

II Mexannuyeckue KoJ1e0aHUS ¥ BOJTHBI
10. Konebarenbubie aqBrkeHus. ['apMoHnyeckne Kojie0aHus U UX XapaKTepUCTUKU. Marematu-
YEeCKH U MPYKUHHBIN MasTHUKU. PopMyria Ui IepruoI0B KOJIeOaHHH.
11. IIpeBparnieHue 3HEPrun MpH KoJIeOATEILHOM IBH)KCHUHU. BhIHYKIeHHBIE 1 CBOOOIHBIC KOJIe-
Oanwmsi. Pe3onanc.
12. Pactipenenenue konedanuii B ynpyroi cpene. [IpogonbHbie U monepeuHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTHKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKAST YHEPTHS MOJICKY L.
15. YpaBuenne MenaeneeBa — KnanelipoHa u ero XxapakTepUCTHKH.
16.2KkcriepuMeHTaNbHbBIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJIMHAMUKH U €0 MPUMEHEHHE K Pa3IMYHBIMU30IIPOIECCAM.
18. AnnabaTtuueckoe pacupenue ra3a. Pabota, coBepiiaemas npu u3aMeHEeHHH 00beMa rasa.

IVIaekTpocraruka
19. Dnexrpuszanus Ten. 3akoH KynoHa. 3aKoH COXpaHEHUs SJIEKTPUYECKOTO 3apsia.
20. DOnexrpuueckoe nose. HanpsskeHHOCTH 3ekTpruyeckoro nosis. [IoTok BekTopa HanpsKeHHO-
CTH 3J1. TIOJII.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHUKY U TUDJICKTPUKH B AJIEKTPUUECKOM TTOJIE.
23. Pabora 1o nepemMenieHnIo 3apsia B 3JIeKTpUIeckoM rose. [loTeHnnan u pa3HoCcTb NOTEHIIH-
anoB. CBsI3b MEX]y HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHZeHCaTOphl. DHEPTHUs 3IEKTPUUECKOTO MOJIS.

V IlocTOSAHHBIN YJIEKTPUYECKHI TOK
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25. Dnektpuueckuii Tok. Cuna Toka. [lmoTHOCTH TOKa. Pa3HOCTh MOTEHLIMANIOB, HANIPSIKEHUE,
SJ1C.
26. IcTOYHUKY MOCTOSSHHOTO TOKA, UX BUIEL.
27. 3akon OMa Jj1s1 yyacTKa [enu U nojaHou uenu. ConpoTUBIEHUE MPOBOHUKOB.
28. IlocnenoBaTesbHOE U ApaAJIJIEIbHOE COEAMHEHNE TPOBOAHHUKOB.
29. PaGoTa u MOIITHOCTH TOKa. 3akoH [[xoys - Jlenma.
30. DneKkTpuYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHAS TPOBOIUMOCTH, THUITBI
pa3psaaoB).
31. DnexTpudecKuid TOK B OJTYIIPOBOIHUKAX (COOCTBEHHAs! U IPUMECHAsI TPOBOJIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DneKTpUYECKU TOK B paCTBOPaxX M paciuiaBax 3JEKTPOJIUTOB (3aKoHBI Dapanest, 3JIEKTPOIIn3
Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHO€ 1oJie, MAarHUTHAasl MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, napaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISl HA ITPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlarutaca.
36./leiicTBMEe MarHUTHOTO TOJIST HA ABIKYIIHiics 3apsa. Cuma JlopeHia.
37.51Bnenue 37eKTpPOMarHUTHON MHIYKIIMU U CAMOMHIYKLIHH.
38. IlpunIun aeicTBus Tpanchopmaropa.
VII BosiHOBbIE 1 KBAHTOBBbIE CBOIICTBA CBETA
39. Iudpakuus ceera. JudpakunonHas pemerka.
40. Narepdepenuus cBera. MeTo bl MOTy4YeHHs KOT€peHTHBIX BOJIH. IHTepdepomerp Maiikens-
COHa.
41 .Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTorddekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4YeHHs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnyuenus Bogopoaa. Cnexkrpanbubie muHuu (banemepa, Jlaiimana, [lamena).

VIII ATtomHas 1 siiepHas pusuka
46. CBs13p MEXly KOPITyCKYJIIPHBIMU U BOJHOBBIMU CBOMcTBaMH yacTull. Popmyia ae-bpoitis.
47. EcTecTBeHHas paJliOaKTUBHOCT.
48. PagnoakTUBHOCTh. 3aKOH paJMOaKTUBHOIO paclaja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.

50. AtoMmHOE A1po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHas paluOaKTUBHOCTD. S iepHbIe peakiuu (IIpuMephI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM MJIaHOM.

4.2.3 KypcoBoii poeKT/KypcoBasi padbora

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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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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