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Pabouas mporpamMma AMCIHMILTAHBI «DPH3HKa» COCTABICHA B COOTBETCTBHH C TpeGoBaHusIMHE Derie-
PaTBHOTO TOCYapCTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa BBICIICTO obpazosanus (PI'OC BO), yr1-
BepykaeHHOro [IprkasoM MuHuCTEpCTBa 00pa30BaHUs U HAYKH Poccuiickoit ®enepaumu Ne 702 ot
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35.03.03 ArpoxuMus H arpono4YBoBe/ieHHe, HAPaBIeHHOCTD — Arpo3K0JI0rHs.

Hacrosmas paGodasi IporpamMma JMCIUIUIAHEI COCTaBIeHa B paMKax OCHOBHO# Ipodeccuo-
HabHOM 06pasosatensHoi mporpammbl (OIIOII) 1 yauTEIBaET 0COOEHHOCTH O0ydYeHHs IIPH MHKIIIO-
3UBHOM 00Opa30BaHMH JIUII C OTPaHMICHHBIMY BO3MOXKHOCTAMHE 3/0POBbA (OB3) u uHBAIK/IOB.

Cocrasurens — cTapumii npenogasarens C.C. benoycosa

Pa6odas mporpamMma JUCIHILTMHEL 00CyXAeHa
Ha 3acelaHuy Kadeapbl arpoTeXHOIOTHH 1 KOOI HH

«21» anpens 2023 r. (mpoToxon Ne 8).

W.o0 3aB. kadeapoii arpoOTEXHOIOTHH U SKOJIOTHH ,
KaHaIuIaT OMOJIOTHYECKUX HayK g /C(z,c 0 efﬂv H. B. Kupeesa

PaGouas mporpaMMa JMCHHMIUIAHBI ON0OpeHa yd4eGHO-METOMMICCKOH xomuccueir VHCTHTYTA
arpOdKOJIOTHU

«24» anpens 2023 r. (mpotoxoi Ne 3).

IIpencenares yaeOHO-METOXMIECKOM .
KOMHUCCHUH ; E. A. Munaen
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VYyebHo-MeToAnYeCcKOe 00eCTIeYeHIUE CaMOCTOATEIIHON Pab0oThl 00yUJaIOIIUX CS
0 TUCIUTUINHE

@DOH[ OLIEHOYHBIX CPEJCTB 7Sl MPOBEACHUSI IPOMEKYTOUHON aTTecTaluu 00y-
YAFOIIMXCS IO TUCITUILTAHE

OcHoBHasl U JOTIONIHUTEIbHAS yueOHas IuTeparypa, HeoOxoauMmas AJisi OCBOCHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIC JJI1 OCBOCHUS JUCIUILTAHBI

MeTtoauueckue ykazaHus Jisl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHHBI
HNudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YEMbIe TIPH OCYIIECTBIEHUH 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecrie-
YeHHsI U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast JIsl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO TMPOoILIecca MO AUCIHUILTHHE

[Tpunoxenue Nel. @oHJ OLIEHOYHBIX CPEICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanmaBp mo HampaBieHuto nmoaroToBku 35.03.03 Arpoxumusi U arporno4YBOBEICHHUE JOJIKEH
OBITH MOATOTOBIICH K PEIICHUIO 3a7a4 MPO(PecCHOHATBHOM NeATEIbHOCTH CIEAYIOIINX TUIIOB: TPOU3-
BOJICTBEHHO-TEXHOJIOTUYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 33/1a4 CEIHCKOXO035ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HEHIIeMy pa3BUTHIO JTUYHOCTH.

3aga4yu AUCHMILIMHBIL:

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

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypor U MeToJaMH (pU3NIECKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KM MpoBeieHUs] (U3NUYECKOTO KCIIEPUMEHTA;

— HAYYMTHCS BBIICATH (PU3UUECKOE COAEp)KaHUE B MPO(ecCHOHANBHBIX 3afadax Oyaymiei aes-
TEIbHOCTH;

— OBJIAJICTh METOJJAMHU PELICHUS MPO(PECCUOHATBHBIX 3a/1a4.

1.2. KomnereHUMH W MHAUKATOPBI J0CTUKEHHI
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHOHAYYHLIX AUCIHUIIINH C IPUMCHCHUCM I/IH(l)OpMa-
IMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

Kox u naumenoBanue Dopmupyemsie 3VH
UHAMKATOpa I0CTH-
JKCHHUSI KOMIICTCHIIMU 3HAHUA YMCHUA HaBBbIKH
N/I-1omnx-1 Ucnons- OO6yuatommiicst  nmopkeH | OOyvaronuiicss  1oi1- | OOydJaronuiicss J0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HMUE- | KEH BIIQ/ICTh: HABBIKAMU
HBI €CTECTBEHHOHA- CKH€ 3aKOHBI, SIBJICHUS U | YMETh:HCIOIb30BaTh MPUMEHEHHSI  COOTBET-
YUHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
JUIS pEIIEHUs] CTaH- | OCHOBAHBI MPUHIMIIBI | 3aKOHBI U MOHATHUS JUIsSl | MATEMaTH4YeCKOro  afl-
JApTHBIX 3aJa4 B JEUCTBHUS OOBEKTOB TPO- | pelieHus Tpodeccuo- | mapara, METOI0B aHAJH-
oOnactu arpoXxuMuu | (hecCUOHATIBLHOM nes- | HATHBIX ~ 33Ja4 - |32 W MOJENHMPOBaHMUS,
Y arpornoyBoBefeHusl | TenbHOCTH U KoTopele | (51.0.29 -V.1) TEOPETUYECKOr0 U 3KC-
C MPUMEHEHUEM HH- | UCHOJB3YIOTCA i  pe- MEePUMEHTAJIbHOTO  HC-
dopmanroHHO- HICHUsT TPOoeCcCCUOHATb- CIIEJOBaHMsI TIPU pelle-
KOMMYHUKallMOHHBIX | HbIX 3amad - (b1.0.29 - HUU  Tpo¢ecCUOHATb-
TEXHOJIOTUI 3.1) HbIX 3amad - (b1.0.29-
H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «@u3nka» OTHOCHTCS K 00s13aTEIbHON YaCcTH OCHOBHOM MPOQeCCHOHAIBHOU 00-
pa30BaTEeNbHOM MPOrpaMMBbI aKaIEMHUUECKOro OaKaiaBpHara.




3. O0bém nUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucumruinHa uzydaercs
— ouHas popma 0OyueHHs BO 2 ceMecTpe.

3.1. PacnpenesieHue o0beMa TMCUMILIMHBI IO BHAaM YueOHOM padoThl

Bun yueGHOM paboThI KonnuectBo uacos
KonTakTHas padora (Bcero), B ToM 4HcJje NPAKTHYECKAS 48
NMOJAT0TOBKA
B Tom umcne:
Jlexmuu (JI) 16
[Tpaxktrueckue 3ansatus (113) 16
JlaGopatopusle 3ansartus (JI3) 16
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 60
KonTpoib -
HTroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
Beero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\im HaumeHnoBanue paszjiesna u TeMbI wac CP &
' b 3 13 S
N
Pa3nen 1.Mexanuka
1.1 Beenenue 2 2 X
KunemaTtuka maTepuaabHON TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHOU TOUKH
1.3 | A P 12 2 2 4 4 x
1 TBEPIIOTO TeTa
Mexannueckue KoneOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekynsapHas Gpu3nuka 1 TEpMOJUHAMHUKA
MonekyasapHO-KMHETHYECKas
2.1 yIop 4 - 4 X
Teopus UJeabHOTO raza
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 8 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 6 2 4 X
3.3 | MarHuTHOE 1oJIe U TOK 8 2 2 4 X
3.4 DNeKTpOMaruHuTHast MHIYKIUS 4 4 X




35 DNeKTpOMarHuTHbIE KoJieOaHus 1 4 4 «
BOJIHBI
Pasnen 4. Ontuka
4.1 | 'eomeTpuueckas oNTUKa 7 2 1 4 X
4.2 | BonHoBas onrTuka 9 2 2 1 4 X
4.3 | KBanToBas onrtuka 4 4 X
Paznen 5. Atomnas pusuka
5.1 | AtomHas u sinepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
O611ast TpPyA0EMKOCTh 108 16 16 16 60 X

4. CTpyKTypa U coiepKaHue IUCHUILTHHbI

[IpakTHyeckast MOATOTOBKA NMPU peau3alii YUeOHbBIX MPEIMETOB, KypCOB, JUCIUIUIMH (MOIY-
Jieil) opraHu3yeTcs MyTeM MPOBeIeHUs MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, TAOOPaTOPHBIX paboT 1
MHBIX aHAJTOTMYHBIX BUJOB YU€OHOH AEATENbHOCTH, MPEAYyCMATPUBAIOIINX YYacTHE O0YYaIOIUXCs B
BBITIOJTHEHUH OTJIEIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiieil mpodeccnoHalbHON JesTeNbHO-
CTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B ce0s OTHEIbHBIC 3aHATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE MPeIyCMaTpUBAIOT Nepeaady yueOHoil nHpopmauy o0ydaromumcs, He0OX0IMMON I To-
CJIEYIOILIETO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHON 1eATEeIbHOCTHIO.

PexoMeHyeMblil 00beM MPAKTUYECKOW MOJATOTOBKHU (B MPOIEHTAX OT KOJIMYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 TUCITUTIIINH, PEeaTU3YIONINX:

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

4.1. Conep:xaHue TUCUUTLTHHBI

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUCTEMa OTCUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PasznmoxkeHue panmyca-BeKTopa MO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemenenus. Cpeausis ckopocTb. MrHoBeHHast ckopocTh. [Ipoexuun
BEKTOpa CKOPOCTH Ha KOOpAMHATHbIE OcU. Pa3nokeHne BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBsA3b C MpoeKIUsAMU. [IyTh Kak OnpeaeeHHbIi HHTErpai OT MOyJIs
BEKTOpPA CKOPOCTH.

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

BekTop yckopeHus u ero Mmoayinb. PazinoxxeHue BEKTOpa yCKOPEHHs IO €AMHUYHBIM opTaMm. Llen-
TPOCTPEMHUTEIBHOE U KacaTelbHOe ycKopeHus. LleHTp u paanyc KpuBU3HBI TpaekTopuu. BeiBon dop-
MYJI ISl HEHTPOCTPEMUTEIBHOTO U KACATEIBHOIO YCKOPEHHUIA.

Kunemartuka nBU)KEHHSI MaTepUaIbHON TOUYKU MO OKPYKHOCTH. YT0J 1oBopoTa. Cpeansist yrio-
Basi CKOpPOCTh. MTHOBEHHasi yriioBas CKOPOCThb. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY>KHOCTH. 3aBUCHUMOCTb YTJIa OT BpeMEHH IpU paBHOMEPHOM JABIKeHHH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE M0 OKPY>KHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKE€HUU. BekTop yrio-
BOM CKOPOCTH.



JAuHamuka MaTtepuaabHON TO4YKH. 3akoHbl HbroToHa. BTopoii 3akon Herorona. HauanbHble
ycnoBus. UMmnynsc. MOMEHT uMnyiibca. 3aKOH U3MEHEHUS MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCa MAaTEPHUAIILHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBONMHEHHBIM HMHTErpayi. KuHeTwdeckas sHEprwus.
CBs3b NpHpaieHus: KHHETUYECKOM SHEPTHH ¢ pabOTON CHIIBL. MOIIHOCTb.

[Tonnas MexaHuyeckas 3HEprus. 3aKOH U3MEHEHHsI TOJIHOM MEXaHWYECKOW HEPIUU C TEUEHUEM
BPEMEHU. 3aKOH COXPAaHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIUu.

JAnHamuka TBepAOro Teja. Bpanienue TBep0ro Te1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJIbCa TBEPAOro Tena. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE BpalaTeIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLIMH TTPOCThIX Te. Teopema Il teitnepa. CraTuka. Y CioBUsI paBHOBECUS TBEPAOTO TeJa.

Koue6anus. Ilepuognueckue xonedbanus. Yacrora. Ilepuon. ['apmonnueckue xonedanus. Am-
muTyna u ¢asza. Juddepennnansioe ypaBHeHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl ¥ HAYaJIbHOW (ha3bl KoeOaHWi U3 HAYAJIbHBIX YCIOBHM.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMUpOBaAaHHOW TPYKUHBI.
VYpaBHeHHE IBUKEHHUS MPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
NPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHEeHHsl dHepruv. PHU3NUEeCKUd U MATEMATHYECKUN MasiTHUKU.
YpaBHEHHE IBUKEHUS.

O6opoTtHbIil MasTHUK. [IpuBenenHas mmHa Gusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO Ma/ICHUSI.

CneuuanbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutensHOCTH. [IpuHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. Muposast 1uHUS yacTUibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHUTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod wactuubl. [lapanoke
osm3HenoB. [IpeoGpa3zoBaHust CKOpOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamust Mosekys. OyHKIus
pacrpenieieHrsl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBinenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJIsi CPETHETO YHCIA yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HA4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne Makcsemia — bonbiiMana.

TepmoauHaMuKa uaeajbHOro raza. Moaps BemectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€aIbHOTO ra3a. 3akoH [lanprona. Cpeansisi sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uacalbHOTO raza. Mzoxopudeckuil mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a MpH MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [1O0 cremensm
cB0oOObI. M300apuueckuii mponecc. TermioeMKoCcTh UACIBbHOTO Ta3a MPH MOCTOSTHHOM JaBJICHUHU.
N3oTtepmuueckuil npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATHHOTO Tra3a. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SIBienus mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHHS Ta3a. JIOKalbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOAHOrO mpodera Mosiekysbl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent muddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3uM. BsiskocTh ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH @ypbe. KoadduiimeHT TernaonpoBoHOCTH.

PeanbHble razpl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpu4ecTBO 1 MATHETHU3M
IlocTosiHHOE 3JIeKTpHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbIE YACTHUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbI 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsja HW30JUpPOBaHHON
MAaKpOCKOIHMYECKON CHUCTEMBI. B3auMoielicTBre IBYyX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
TEHLMAJIbHASI HEPrUsi B3aUMOJACHCTBUE JIBYX TOYEYHBIX 3apsloB. JleMCTBUE CHUCTEMBI 3apsKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsa. 3akoH KyinoHa v MpUHIMNI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpHYe-
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ckoro nois. 3akoH KynoHa um nmpuHIUI CyNepno3ulMy Uil HanpsbkeHHOCTH. IloTeHnman anektpuye-
ckoro nojs. 3akoH Kynmona m npuHmmn cynepno3unuu A noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIllPsHDKEHHOCTD MOl U TOTeHIHal. ['paqueHT noteHuuana.

Pabora mpu mepemenieHNN 3apsiga B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYecKOro mojs. CHUIIoBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE IO-
BepXHOCTH. [I0TOK BEKTOpa HANPSIKEHHOCTU 3JIEKTpudecKoro noss. [IoTtok BekTopa Hanps>KEHHOCTH
MoJIst TOUe4HOro 3apsiia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IITOCKOCTU. DIEKTPUUECKHE MOl 3apsLKEHHBIX cdepsl, mapa u
munHApa. OCHOBHBIE YpaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unois. BeiBox Gpopmyn i HanpsHKEHHOCTH MO M MOTEHIUANIA. DJIEKTPUYECKUNH MOMEHT JH-
TOJISL.

DJIeKTpHYecKoe MmoJje B JM3jeKTpuKax. [loaspHble 1 HENMOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JJIEKTPHUYECKOM I10JIE.

[onspuzauusa nudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsinabl. [lomspusoBanHocTs. IloBepx-
HOCTHAs IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu aieKTpudyeckoro Toka. JJeK-
TpocTaTndeckass MHAyKUus. MHaynupoBaHHble 3apsabl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxXHOCTHas IUIOTHOCTH 3apsifa. IlocTosIHHOE 3JEKTpUYecKoe IoJie B U30JIMPOBaH-
HOM NPOBOAHUKE. ['paHNUYHBIE YCIOBUS HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKASI EMKOCTD 3apsi-
KEHHOI'0 IPOBOAHMKA. EMKOCTh NpPOBOASAIIETrO IIapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsiokenne. EMxocts konzeHcaTopa. [lnockuii konneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3all0OJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (GOpMynbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEeprus
AJEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DileKTprYecKui TOK. TOK MPOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
7a Toka. BeiBog (opmysbl, CBSI3bIBaIOIIECH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTENEH TOoKa.
3aKkoH coxpaHeHHs 3apsaa. BeiBox ypaBHEHHs HeNpepbIBHOCTU. 3akoH OMa JUIs yyacTka Lenu B Aud-
(dbepeHnmanbHON 1 UHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKa B 3apsUKEHHOM IMJIMHJpPE, BpAIIaoLIeMcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHIJI MIPU MEPEHOCE HOCHUTENS TOKa. DJIEKTPOJBHKYIIAs
cuia. HanmpspkeHue Ha HEOJHOPOJIHOM y4yacTke 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyns — Jlen-
na B nuddepeHuanbHOl U MHTErpasibHON Qopmax. MOUTHOCTh TOKA W yZAelibHas MOIIHOCTh TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Lemnp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B LIENU U 3a-
psiaa Ha KOHAEHcaTope. 3ajjadya 0 TOKE yTeUKU KOHAEHCATopa.

IlocTositHHOEe MarHUTHOE MoJie B Bakyyme. 3akoH buo-CaBapa-Jlamiaca v npuHIUIN CyNeprio-
3UIMU. MarHuTHoe 1oJie KpyroBoro Toka. MarouTHas MHAYKIMS B IEHTPE BUTKA. Pacuer mHAyKIMH
MAarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIIMA MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M HUPKYJSAIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUSI TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJIA B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. BzauMozerctBue TokoB. MarHuTHOE MoJie 3aps>KEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocu. OmnpeneneHue euHNLbI cruilbl Toka B cucreme CH. Borumc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBs3b cO ckopocThio cBeTa. BeiBoa muddepen-
LMAJIbHBIX YPAaBHEHUH TEOPUU MOCTOSIHHOIO MarHUTHOT'O MOJIS.

JeiicTBMe MarHMTHOIO MOJIA HA 3apsiibl M TOKU. MarHutHoe noje. MarouTHas MHAYKIHS.
Cunossle nuHUM MarauTHOro nosst. Cuna Jlopenua. /IBukeHue 3apsKeHHON YacTHUIbI B OHOPOAHOM
Y TIOCTOSSHHOM MarHUTHOM IToJsie. BBIBOJ ypaBHEHUI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIOJIb CH-
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JIOBOY JMHMHM. [[BMKEHME 1O OKPYKHOCTH. 3aBUCUMOCTb pajinyca OKPY>KHOCTH OT CKOPOCTH JBHIKeE-
HHS 4acTHUIIbl. J[BHKeHre Mo BUHTOBOM auHuM. [llar u paauyc BUHTOBOM JUHHM. J[BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MarHUTHOM MoJisix. Dddekr Xomna. OnpenencHue OTHOLMICHUS 3a-
psifa 3JIEKTpOHA K €ro Macce METOJIOM MarHeTpOHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 110Jie. MarHUTHBII MOMEHT.

JIeKTPOMArHUTHAs MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOABHXKYIAs cujla MHAYKIWU. 3akoH dapanest u coot-
BETCTBYIOIIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBIKYIIAsl CUjla B MPOBOJHUKE, JBHXXYIIEMCS B
MarHuTHOM mnose. CaMOMHAYKIUSA. DNEeKTPOABIKYILAS CHJIa CAMOMHAYKIIMHU. HAYKTHUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BpEMEHH. DHEprusi MarHUTHOTO TOJIsI B KaTylike. BuxpeBoe anekTpuueckoe noie B cojeHoue. Mn-
OYKTUBHOCTb COJIEHOWJA. DHEPrUsl MarHUTHOTO IOJIsI B 3aII0OJJHEHHOM BELIECTBOM coJieHouze. 11noT-
HOCTb HEPIrUl MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe Kojedanus. ['apmonnueckue konedanus. KonmeGaTenbHbI KOHTYp, CO-
CTOSAILIUI U3 KOHAEHCATOpa U KaTyIIKU MHIYKTUBHOCTU. BbIBOI ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HAMIPSHKCHHS U 3apsiaa
Ha oOkJagkax KoHaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXPaHEHUs SHEPTUH.

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

Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJH U KOJIEOaHUNA. AMIUTUTY/Ia CYMMBI IBYX TapMOHHUYECKUX KO-
nebanuii. UarencuBHoCcTh. KorepentHocTh. MHTEpdEepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepennonnas kaptuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha dKpaHe. MHTepdepeHuus
IBYX TUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens v NpuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHMYECKHX KoJjiebaHui. J{udpakius cBera Ha KpyrjioM OTBepcTUH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynropepa. Audpaxmus ceera Ha menu. Judpakunon-
Has pemeTka. JudpakunonHas pemierka Kak CleKTpaabHbIi MproOop.

Ioasipm3anms cBera. DIIMNTHYECKAs U JUHEHHAs MOJISpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBaHHas 1o kpyry. EcTecTBeHHbIN, TOJSIPU30BAHHBIN U YaACTUYHO MOJISPU30BAHHBIN
cBeT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. YTou bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3aumonelCTBUE H3IYy4EHHUS C BEIIECTBOM U €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh NIOBEPXHOCTH M30TPOMHBIM M3IydeHHEM. [II0THOCTh 3HEeprun n3inydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. ®opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBl. UMmybe u 3HEprUs GpotoHa. Dotorddext. BoapTammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemMeHnTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHue. D-
¢dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBneHue myvka cBera.

Paznea S. AtomHas puzuka
BopoBckas Tteopust atoma. Criektp usnydeHus aroma Bojgoponaa. @opmyna banbmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epuia. Teopus Bomopoaonomodororo nona. Ilocrynarer bo-
pa. CxopocTh U panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHUE CBETA ATOMOM.



OcHoOBBI KBaHTOBO#I MexaHMkHM. KopmyckyisipHO-BOJIHOBOM ayanusMm. Bosnbel e bpoitns.
®opmymnsl 1e bpoiins. Iudpakmus 31eKTPOHOB M HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuikl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmoOHAPHBIX COCTOSIHUM. CIIEKTp SHEPTH.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIIEKTp SHEPruid AJIEKTpOHA. DHEp-
reruueckue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3alUU aroma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIIMH 3J1€KTPOHA.
MHOT037IeKTPOHHBIE aTOMBI. JJEKTpOHHBbIE KOHurypauuu. llepuoamueckas cucTemMa >SJIEMEHTOB
MenneneeBa. DnekTpoHHbIE 000710ukH U ciou. [Ipunanun [aymu. Oneit [lTepna u 'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOU3BOJIBHBIN pac-
1aJ] 4YacTULbL. Y CIIOBUE CaMONPOU3BOJIBHOIO pacnasa. JHEprus cBA3MU. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmysibl, onuchiBaroiel 3aBUCUMOCTh yI€JIbHOW 3HEPTUU CBSI3U OT
MaccoBOro ymucia. PainoakTMBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaja. SaepHble peakiuu.
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4.2. Conepxanue JeKI Ui

JIEK-
895051

Kpartkoe conepsxanue nekium

KomnnuectBo

YHaCOoR
[IpakTuue-
CKasl MOJIro-

BBenenune. Knnemaruka MmatepruajbHO TOYKH U BPallaTeJIbLHOI0 ABHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢pusznuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHu#. CBs3b (PU3UKH C CENbCKOXO3HCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpy»Karotien cpeasl. CTpykTypa Kypca pu3uku.
MexaHuueckoe JBUKEHHUE M €ro OTHOCUTENBHOCTh. llepeMenieHue u myTs.
CxopocTh, yckopeHue. PaBHoMepHOE MpSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
PEHHOE NPSAMOJIMHEHMHOE IBHXKCHHUE. YTIOBOE IEPEMEIICHUE, YITIOBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE NMpSIMOJIMHEHHOE ABUKEHHE. PaB-
HOYCKOPEHHOE BpPalaTeIbHOE IBUKEHUE

[\

JAnHaMuKa MaTepuaabHOH TOYKH U BPalllaTeJbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiictBue ten uepes nose. Bunabl cuin B MeEXaHuUKe.
Ounctka ceMsH 1Mo Kod(PUIMEeHTy TpEeHUS.

[TonsTne MmoMeHTa cuiibl. MOMEHT MHEPLIMK U MOMEHT UMITYJIbCa TBEPAOTO
tena. Il 3akon HeroToHa /151 BpamarenbHOro ABMxkKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. opmynsl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11Hepruneii. CpaBHEHHE MOCTYNATENBHOTO U BPAIIATEIHLHOTO
JIBIKEHUSI 10 KHHEMAaTHKe, JTUHAMUKE, 3aKOHAM COXPaHEHHUS.

Mexannuyeckue KoJe0aHUNA M BOJIHBI. [ apMOHMYECKHEe KOJIeOaHus U UX Ta-
pametrpsl. CMelieHne, CKOpoCTb, YCKOPEHHE MPU TapMOHHUYECKOM  KoJeba-
TEeTLHOM JABWXeHUU. [loiHast SHEpTUs rapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXMHHBIA, (QU3MUECKUH, MaTeMaTW4decKwii). YTpyrue TapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJHBI, (Da30Basi CKOPOCTb, UTMHA BOJHBI, BOJTHOBOE UKC-
J10).

OcHoBbl TepMmoauHamMuku. [lepBoe Havano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKHU K pa3lIUYHBIMH3OIIpoIeccaM. AnuadaTHBIN
nponecc. [Hukn Kapno. KI1/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsiioB. DJIEKTPUUYECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemenieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHoe nmoJie ¥ TOK. MarHuTHoe 1moJie, €ro CBOMCTBA U XapaKTePUCTUKH.
3akoH Ammepa. Cuna Jlopenna. BiausiHue MarHUTHOTO Moy Ha OMOJOTHYe-
CKH€ OOBEKTHI.

I'eomerpnueckass u BoIHOBasi onTuka. OTpaxeHUe, NMPEIOMIICHHUE, MOTIIO-
mienne cBera. [lucnepcus cBera. MuTepdepenuus cBera. Judpakuus cBera.
[Tonsipuzanus ceera.

AToMHas U siaepHas ¢pusuka. Ctpoerue aroma. OnbiT Pezepdopna. Kanto-
BbI€ nocTynatel bopa. Monenb atoma Bogopoaa no bopy. CtpoeHne aToMHOT0
sapa. PagnoakTuBHOCTh. 3aKOH paguMOaKTHBHOIO pacnaga. EcTecTBeHHas u
HCKYCCTBEHHAs paIMOAKTUBHOCTb. S iepHbIEC peaKIiu.

Hroro

16

10%

11




4.3. Conepxanue J1a00paATOPHBIX 3aHATHI

o 3
2 | 82
Ne . 88| 2¢
HaunmenoBanue 1ab0paToOpHBIX 3aHATUN TS| =0
n/n S5 28
g |8
=
1 BBoaneiii nacrpykrax no Th. Onpenenenue norpemnoctedl uamepenuii. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (OpMbI
2. | 3y4yeHue rapMOHHYECKUX KOJICOAHUH C MOMOIIBIO MPYKUHHOT'O MasiTHUKA 2 +
3. | V3y4yeHune 3aK0Ha COXpAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJeOaHUH 2 +
5 Onpenenenyie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MOCIIEA0BATEIBHOM U Mapai- ’ 4
" | IeNIbHOM COETMHEHUSIX
6. | Onpenenenue monyns KOura metonom nedopmariuu n3ruda 2 +
7. | Onpenenenune hokyca U ONTHIECKOMN CHIIBI COOMpPAIONIEH U PaCCEHBAIONICH JTUH3BI 2 +
3 Wzydenue sapneHust [UGpakuy 1 U3MEPEHUE IJTHMHBI CBETOBOM BOJHBI C TOMO- ’ +
" | mpro TudpPaKIMOHHON pemETKH
Hroro | 16 | 20%
4.4. Copepxanue NpaKTHYECKHUX 3aHATHH
o 3
2 | 82
Ne . 88| 2¢
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA =S| E 05
n/n S5 28
g | B¢
=
1. | KuHemaruka npsiMoJIMHENHOr0 JBUKEHHSI MAaTEPUAJIbHOM TOUKH 2 +
2. | JlmnamMuka ABMOKEHHMS TeJl IO HAKJIOHHOM IJIOCKOCTH 2 +
3 JlnHaMuKa IBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOU Yepe3 HEBECOMBIN > +
" | 61I0K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHUYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €T0 MPUMEHEHHE K PA3TNIHBIMH30MPOIECCaM 2 +
6. | DnexkTpocraTuka 2 +
7. | OnTuka 2 +
8. | Snepnas pusuka 2 +
Hroro | 16 | 20%

4.5. Buabl u coJep:KaHue caMOCTOSITEILHON padoThl 00y4Yalouuxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJArOIITUXCS

Bunsl caMocTosTenbHONW pabOThl 00YJarOIIHXCsl

KomnuectBo yacos

[ToaroroBka K MPpaKTUYECKUM 3aHATUIM 20

[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE J1aOOpaTop- 20

HBIX paboT

IloaroroBka K IPOMEKYTOUYHOHN aTTECTAlUU 20
HTroro 60
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4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

No Koun-Bo
HanmenoBanue Tem 1 BOpocoB

/o 4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. Konmnenrpanus mo-

nekyn. OyHKIUs pacupeneseHus MOJIEKYJ MPOCTPAaHCTBE U 1O ckopocTsiMm. Cpen-
Hue ckopocTH. JlaBnenue raza. [IpuOnmkeHHOE BBIpAKECHHE ISl CPETHETO YHCia
yAapoB MOJIEKYN O cTeHKYy. CBs3b JaBJICHHUS CO CPEJHUM 3HAYCHHEM KBajpaTa
CKOpOCTHU MoJIeKyJbl. OCHOBHOE ypaBHEHUE KMHETHYECKOM Teopuu rasza Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

12

2. TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Uucno Asoragpo. Mossp-
Hasi Macca. YpaBHEHUE COCTOSIHUS HAeaIbHOTO Ta3a. 3akoH [anproHa. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSS DJHeEprus MAcaIbHOro rasa. M3oxopuueckuit
nporecc. TennoeMKocTs WEaabHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
nel. MI300apuueckuii mporiece. TermmoeMKOCTh UIeaTbHOTO Ta3a MPU MOCTOSHHOM
nasneHnn. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUsS ue-
QJIBHOT'O Ta3a. OHTPONHS NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

12

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyrnbl, CBA3BIBAIOIIEH MIIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEIIEH TOKA. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Ciibl. PaboTa CTOPOHHHMX CHJI 12
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABMXKYyIIas cwia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 MOJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHAasi MOUTHOCTh TOKA.

4. JelicTBMe MATHUTHOIO 1OJIA HA 3apAAbI M TOKH. MarnutHoe nosie. MarautHas
uHAyknus. CuioBble TMHUM MarHuTHoro noss. Cuna Jlopenua. J[BukeHue 3aps-
KCHHOW YacTULBl B OJHOPOJHOM H IIOCTOSHHOM MAarHMTHOM Iose. JIBHkeHue
BJIOJIb CUJIOBOM JMHHUU. JIBMOKEHHME II0 OKPY)KHOCTH. 3aBHCHUMOCTb paauyca
OKPY>KHOCTH OT CKOPOCTHM JBWKCHMS YacCTHLbl. /[BH)KEHHE 10 BUHTOBOHM JIMHUHU.
[lfar wpaguyc BUHTOBOW JIMHHUU. [IBM)KEHHME  3apsDKCHHOM — 4YacCTHUIIBL
B JIEKTPUYECKOM M MATHUTHOM MNoJjsaxX. OInpeneneHUe OTHOLICHHS 3apsiia dJeK-
TPOHA K €r0 Macce METOI0M MarHeTpoHa. JlelicTBre MarHUTHOTO OIS

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

12

5. OcHOBBI KBaHTOBOH MexaHUuKH. KoprycKyisspHO-BOIHOBOM Ayanus3Mm. BonHsl ae
Bbpoitnsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast gpynkuus u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-
15 Kak pemeHue ypaBHeHue [lpeawnrepa miis cBoOGomHoi vactuilel. Heompene-
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. YpaB-
Henue [llpenunrepa nis cralimoHapHbIX COCTOSIHUIN. CIIEKTP SHEPrUi.

12

HToro 60

S. YueOHO-MeTOAuYeCKOe o0ecnedeHrne cCaMOCTOATEIbHOI padoThl 00y4al0IMXCs

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

1. lunamuka. 3aKOHbI COXpPaHEHUSI B MEXaHUKE [ DJIEKTPOHHBIN pecypc] : METOI. yKa3aHHs IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-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 [DneKTpOHHBIM pecypc] : METOA. yKa3aHMsl JUIsl MPAKTUYECKUX U CaMOCTOs-
TenbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuii ['AY, MHCTUTYT arposkoio-
run .— Mmuacckoe: KOxuo-Ypansckuiit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: c.
26 (6 mHazB) .— 05 MB — Hoctyn w3 gjokampHOM  cetm  UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf — Hoctyn wu3 cetu HHTepHer
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnexTpocTaThka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus JJI BBIIOJHEHUS NpaKTHYe-
CKHX W camocTosATenbHbIX padot no ¢usuke / coct. C. C. benoycora ; FOxno-Ypansckuit 'AY, UH-

CTUTYT arpo3kosnorun .— 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 — Hocryn u3 ceTu HNurepuer

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DJIEKTPOHHBIN pecypc] : METOM. yKa3aHMsl AJIs BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENbHBIX pador 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 nokampHOU cetn MAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hocryn u3 ceTu HNurepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

6.D0oHI OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAllN 00y4AaI0IINXCS

Jlnisi ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu OOydyaromuxcst Mo aucuuiuinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennu Nel.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHasl IUTEepPaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIMHBI

OcHoBHas U JONOJHUTEIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 iUTEpaTypa

1. I'pabosckuii, P. U. Kypc ¢usuku : yueGHOE mocodue amns By3oB / P. U. I'paboBckuit. — 13-¢
u3n., crep. — Cankr-Ilerepoypr : Jlans, 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 moctyma: Jjisi aBTOPHU3.
MOJIb30BATEIIECH.

2. I'pabosckuit, P. . Coopruk 3amau o ¢usuke : yaeonoe nocodue / P. U. I'paboBckuit. — 4-
e u3a., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
AJIEKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/210959 (nata obpamenus: 25.05.2022). — Pexxum gocTyma: ajst aBTOpH3.
MI0JIb30BATENEH.

JonoHuTe/ILHAS IUTEPATypa
1.Kyp6aues, F0.®. ®usuka : yuedHoe nocodue / F0.®. Kypbaues. - M. : EBpa3uiickuii OTKpPBITBIN WH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [Dnextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. by3ynosa, M. 0. ®u3suka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 371eKTpOHHO-O0MOIMOTEeYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/133361
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4. Jlro6as, C.1. ®uszuka : kypc nekuuii / C.1. JIrobas ; CTaBponoabCKuii ToCy1apcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponons : CTaBpOINOJIbCKUA TOCYIapCTBEHHBIN arpapHbIii yHUBepcuTeT, 2015. —
141 c. : Tabnm., rpad., cxem.,, wmn. — Pexum gocryma: 1m0  TOJIHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIIMHBI

1. EquHOE 0KHO JocTyma K y4eOHO-MeTOAMYeCKUM pa3padoTkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/

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

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

9. MeToauyeckne yKa3aHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHO-MeToanYecKue pa3paboTku umeroTes B HayuHoit OuOnMoTeke ©  AICKTPOHHOW WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

1. Jlunamuka. 3aKOHbI COXpPAHEHUSI B MEXaHUKE [ DJIIEKTPOHHBIN pecypc] : METO. yKa3aHHs IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTpOHHBIN pecypc] : METOA. 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 wnHazB.) .— 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. DnekTpocTathka [DIEKTPOHHBIN 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. —  Hoctym w3 cetu  HMuTepHeT

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

4. TIocTOSIHHBIN JIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METO/I. yKa3aHUs ISl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokameHO# cetu UAD :

http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Hoctyn u3 CeTn HNutepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. CoBpemenHblie HHGOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYLIeCTBJICHUH 00pa-
30BaTeJILHOIO NpoLuecca Mo JUCHHUILIMHE, BKJII0Yasi IepedyeHb MPOrPaMMHOI0 odecrne4eHust 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTaHIMHA MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:
- UadopmanmonHo-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpamuoeobecmneueHue:

1. Omnepanunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluniensnonnsiii noropop Ne 11354/410/44 ot 25.12.2018
r.; Ne 008/411/44 ot 25.12.2018 T.
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2. O¢uchsnii maker npuioxxkeHuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensuon-
Hb1i joroBop 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. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst 1JIsl OCYIeCTBJIEHUsI 00pa3oBaTeib-
HOT'0 Mpolecca o JMCHUILINHE

Ilepedyennb y4eOHBIX Ja0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

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

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

3. YueOHas aymuTopus AJis MIPOBEACHUS MPAKTUYCCKUX 3aHATHH, 3aHATUHA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PabOT, TPYNIOBBIX U WHAUBHIYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUYHOM arTectauuu — 1035.

ITomemeHus 1Jis1 CAMOCTOATEJBLHOM PadoThI 00y4ar0IMXCS
1. ITomernenust a1 caMOCTOSTENIbHON paboThl oOydaromuxcst — ayautopus Ne 111a, ocHarmieH-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJAKIIOYEHUEM K ceTH «/IHTepHeT.

IlepeyeHb OCHOBHOIO y4eOHO-1a00paTOPHOro 000pyA0BaHKS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUTaTess
DNeKTpoCcKon 1abopaTOPHBII

HaGop rpy30B 1o mexaHuke

Ha6op nunamomeTpos

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ rUpIMU

BoasT™eTp mabopatopHsIii

Peocrat PII-6M naboparopHslii
Kanopumertp

tatus naboparopusrii LIJI-2
[Tucroner OannucTUUECKHi
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJIMK NONBEMHBII

Crpenku MarHUTHbIE

JlabopaTtopHslit Habop «M30mporecch»
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I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MaTCMAaTUUCCKUX, CCTCCTBCHHOHAYUYHbBIX IAUCHUILJIMH C TPUMCHCHUCM I/IHq)OpMa—
MOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kontponupyemsie pe- ®opmupyembie 3YH
3yJIbTAThl OCBOCHHUS
Omon 3HAHUS YMEHHUS HaBbIKU
(KOMITETEHITUHN )
N-1omnxk-1 OOyuarommiicss aomkeH | OOywaromuiicss  mon- | OOyvarommiics — J0J7-
Hcnonb3yeT OCHOBHBIE | 3HATh:OCHOBHBIE (PHU3HU- | )KE€H JKEH BIIaJIeTh: HaBbIKa-

3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIUTUIAH TS
pelIeHHs CTaHAaPTHBIX
3a/1a4 B 00J1aCTH arpo-
9KOJIOTUU,aTPOXUMUU U
arporOYBOBEICHUS C
npUMeHeHHeM UH)OP-
MaIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

YECKHE 3aKOHBI, SIBJIC-
HUS M MPOIIECCHI, HA KO-
TOPBIX OCHOBaHBI MPUH-
[UIBl JEUCTBUS OOBEK-
TOB TNPO(ecCHOHATBHOM
JEATENIbHOCTH U KOTO-
pbI€ MCTONB3YIOTCS IS

pemeHuss  mpodeccro-
HaJIbHBIX 3aa4 -
(b.1.0.29 -3.1)

YMCTb:UCITIOJIL30BATh
OCHOBHBIC  (hu3mUe-
CKHEC 3aKOHBI U IIOHA-
TS IS PEUICHUs
npodeccuoHaTbHBIX
3amagy - (b.1.0.29 -
v.1)

MU NPUMCHCHHA COOT-
BETCTBYIOIIETO (PU3H-
KO-MaTeMaTu4ecKoro

armmapara, METOIOB
aHaJ M3a M MOEIHPO-
BaHUS, TEOPETUYECKO-
TO M IKCIEPHUMEHTAJb-
HOTO  WCCIIEIOBaHHS
npu pemieHuu npodec-
CHOHAIBHBIX 3a1ad -

(.1.0.29 -H.1)

2. Iloka3aTeu, KPpUTEPHUHU H LIKAJA OLeHUBAHUS COPMHUPOBAHHOCTH KOMMETEHIUM

[Toxazarenu Kputepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsiii | [locraTtounslif ypo- | CpenHuil ypoBeHb | Bblcokuil ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.29 -3.1 | OGyyaromuiicst He OOyuaronmiics OO6yuaromuiics ¢ OO6yuaromuiics ¢
3HAeT OCHOBHBIE | cja00 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢busnueckue 3a- HbIC (PU3MYECKHE OITMOKaMH U OT- HbIO MOJHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, ABJIICHUS U | JEJIbHBIMU IIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hue-
TOPBIX OCHOBAHBI PBIX OCHOBaHBI Hble (pu3nUeckue CKHe€ 3aKOHBI, sBJIE-
MPUHIUIIBI 1€H- MIPUHIUIIBI 1eH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSL 00BEKTOB MPOLIECCHI, HA KOTO- | KOTOPHIX OCHOBAHBI
npodeccnoHanb- | mpohecCuoHaTBHOM PBIX OCHOBAHBI MIPUHLIUIIBI 1EH-
HOM NIeSATENIbHO- | JAEATEIbHOCTU U KO- MPUHLIMIIBI 1eH- CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIIONb3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIOJIb3YIOTCS I0TCS JUI pelieHus: | mpodeccCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIeHUS npoeCCUOHATIBHBIX | EATENBHOCTH U KO- | TOPBIE HCIIOJIb3Y-
npodeccronanb- 3a1aqy TOpbIE UCTIONb3Y- 10TCA JUIS pellieHus
HBIX 3a7a4 IOTCS ISl pelieHusl | MpodecCHOHANBHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b.1.0.29 - | Ob6yuatomuiics He Obyuarommuiicst OO6yuvaromuiics OO0yuarommiics
V.1 YMEET HUCII0JIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BaTh OCHOBHbIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (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.1.0.29-H.1 | OGyuarommmiics 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. TuNOBbIE KOHTPOJIbLHbIE 3aaHNs M (MJIM) HHbIE MAaTEePUAJIbI, HEOOX0AMMBbIe /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  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 arposkosio-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubmmorp.: 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  UWutepner

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. MeToauyeckne MaTepuaJIbl, ONpee/siioiue Npoueaypbl OlleHUBAHUS 3HAHMIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapPaKTePU3yOINX C(h)OPMHPOBAH-
HOCTL KOMIIEeTeHIU I

B nmanHoM pazzienie METOAMYECKHE MaTepHUalibl, OMPEACIISIONINE NPOLUEayphl OLICHUBAHUS 3HA-
HUW, YMEHUH, HABBIKOB, MO AucUUIUINHE «Du3nka», TpUBEIEHBl MPUMEHUTEIBHO K KaXKIOMY U3 HC-
MOJIb3YEMBIX BUJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIlMH O0ydJarOIIHX-
csL.

4.1. OneHo4HbIe cpeacTBa I NPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPAKTHYeCKO MOAT0TOBKH

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET Ha MPAKTUUYECKOM 3aHATUHU MCIIOJIB3YETCs JJIs OLIEHKU KadecTBa OCBOEHHUS 00y-
YAIOIUMCSI OCHOBHOHM MpodecCHOHATBLHON 00pa3oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM AMCUUIUIMHBL. TeMbl U IUIaHbl 3aHATUH 3apaHee cooOuaroTcs odyuaromuMcs. OTBET OLIEHUBA-
€TCsl OLICHKON «OTJIIMYHO», «XOPOILO», «yJIOBIECTBOPUTEIBHO» WU «HEYAOBJIECTBOPUTEIBHOY.

No OLieHOYHBIE CPEJCTBA Kox u HaumenoBanue
OTBeT Ha MPAKTHYECKOM 3aHSATHUU WHAUKATOPa KOMIIE-
TEHIINU
1 Jluck paguycom 20cM BpallaeTcs COTNAcHO ypaBHeHMI0 =A+Bt+Ct? NJ-1.0I1K-1

rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopora paamyca aucka. | Mcrnons3yeT 0CHOB-

Onpenenuts 1yist MOMeHTa BpemeHu 4,0 ¢ 3HaueHHEe yria MEX]y BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPECHHM, a TaKKe YUCIO 000po- CTBEHHOHAYYHBIX

TOB, CIICTAHHBIX TUCKOM K JAHHOMY MOMEHTY OT Hadaja BpalieHHUs. TUCITUTLINAH IS pe-

IICHUST CTaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITEIbHO-
CTHU

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

IlIkana Kpurepun oneHuBanus

- 00yJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IIEHHs, KPUTUIECKOTO OCMBICIIE-
HUS ¥ BOCHPUATHS MH(OPMAINH, HABBIKW OMMCAHUSI OCHOBHBIX (pU3H-
YEeCKHUX 3aKOHOB, SBJICHHUI U MPOLIECCOB;

- Marepual U3JI0KE€H I'PaMOTHO, B ONPEECICHHON JIOTUYECKOU MOCIe-
J0BaTEIbHOCTH, TOYHO MCIIOIb3YETCs] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU MIPUMEPAMU, IPUMEHSTH KX B HOBOW CUTYAIIWH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOT'YT OBITH JOTYIIEHBI OIHA—BE HETOUHOCTHU MPHU OCBEIIEHUH BTO-
POCTETIEHHBIX BOIPOCOB.

Onenka 5
(OTIIMYHO)

Onenka 4 OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO IIPU
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(xoporo) 3TOM HUMEET MECTO OIUH U3 HEJOCTATKOB:

- B YCBOGHUM y4eOHOro Marepuayia JOMyIIeHbl HeOOJIbIINE MPOOEbl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

- HETIOJTHO WJTM HETIOCJIE0BaTEIbHO PACKPBITO COACpKaHNWE MaTepuala,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOJEMOHCTPHUPOBAHBI
YMEHUsI, JOCTATOUYHbIE IS TaJbHEUINEro yCBOCHHS MaTepuara;

- UIMEIIMCh 3aTPYIHEHUS WU JOMYIIECHBI OMMOKU B ONPEICICHUH TTOHS-

Onenka 3 o

TUH, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, ONMHUCAHUN (PU3NYECKUX 3aKOHOB,
(YIOBIIETBOPUTEIHHO) N

SIBIICHUH U MPOLIECCOB, PEIICHUU 3a]1a4, UCTIPABIICHHBIC MTOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIIPOCOB;
- HETIOJIHOE 3HaHHE TEOPETUYECKOrO Marepuana; oOyJaronuiicss He MO-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaINH.
- HE PACKPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana;
- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIed WM Haubosee
BaXHOW 4acTH y4eOHOTO MaTepuaa;

Onenka 2 v p ’

- JOIIYIICHBI OIINOKH B ONMpEaACICHUA HOHHTHﬁ, IIpru HCIIOJIb30BaHUU
TCPMUHOJIOTUH, B OIMUCAHUU (bHBH‘-IGCKI/IX 3aKOHOB, SIBIICHUH U mnmponec-
COB, pCHICHUHN 3ada4d, KOTOPbIC HE HCIPABJICHBI IIOCJIIC HECKOJIBKHUX
HaBOJAIIINX BOIIPOCOB.

(HEeyIOBJIETBOPUTEILHO)

4.1.2. Otuer 110 J1aboOpaToOpHOM paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIIbLHOW MPOTPaMMBbl 1O OTICIBLHBIM TEMaM JIHUCIUTLINHBL
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubiM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoTueTa (Tabj.) J0BO-
JSITCS 10 CBEJICHHs 00y4JaloUINXCsl B HaYaJe 3aHsTHH.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ortuer no nabopaTopHoii paboTe WHJUKATOpa KOMIIe-
TEHIINU
1 1. UTo Ha3bIBaeTCs CUIION TSAXKECTH? NJa-1.0IIK-1
2. Yto nogHUMAETCs MO CUJI0M BCEMUPHOTO TATOTEHUS ! Hcnonb3yeT oCHOB-
3. 3anummuTe GopMyTy IS ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH. HBIC 3aKOHBI €CTe-
4. Kak omnpeensercsi yCKopeHHue CBOOOTHOTO TaJIeHHUs C TTOMOIIBIO CTBEHHOHAYYHBIX
MaTEMaTHYEeCKOTO MasTHUKA? JTUCUUILIUH AJI pe-
5. Yrto Ha3BIBaCTCSI MaTEMaTHUYCCKUM MasTHUKOM ? LIEHUS CTAaHJAPTHBIX
6. Kak onpenenuts nepuos Koye0aHMil MaTeMaTHIeCKOTO MasiTHUKA? 3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTH

OT4YeT OIEHUBACTCS MO YCMOTPEHHUIO MPETOAaBaTENsl OLEHKON «OTIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIECTBOPUTEIILHO» UJIH OIIEHKON «3aUTE€HO», «HE 3a4TeHO». OlLIEHKa «3auTe-
HO» CTaBUTCS oOydaromuMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, YCTAHOBJICHHBIM
JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OlleHKa 0ObSIBISIECTCS
oOydJaromiemMycsi HEOCPEICTBEHHO TOCIIE C/Iavl OTUYeTa.

IlIkana | Kputepuu onenunBanus
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- I3JIOKCHHUE MaTepuaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBbICKa3bIBaTh U OOOCHOBATh CBOM CYXXJCHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCH;

- YMCHHE ONTUCHIBATh (PU3NUYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBAThb peBy.]IBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

OrneHka 5
(oTIHMYHO)

- U3JI0’)KEHUE MaTepuaa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUU I OomucaHus (Qpusm-
(xopor11o) YECKHUX 3aKOHOB, SIBJICHMM W IIPOLIECCOB, PEIICHHS KOHKPETHBIX 3a1ad,
IIPOBEJEHUS U OLICHUBAHMS PE3yJIbTaTOB M3MEPEHUN, HO COJEp)KAaHUE U
(dopMa 0TBETa UMEIOT OTJCJIbHBIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,

- HETOYHOCTU B ONPEJICTICHUU MOHATUHM, B IPUMEHEHUH 3HAHUU JJI ONH-
caHusl (PU3NYECKUX 3aKOHOB, SIBJICHUU M IMPOLIECCOB, PEIIEHUsS KOHKPET-
HBIX 33/1a4, TPOBEICHUS U OLICHUBAHUs PE3YJIbTATOB U3MEPEHUH,

- 3aTpyIHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA;

- 0OHapyKHMBAETCsl HEAOCTATOUYHO IIyOOKOE€ MOHUMAaHHE M3YYEHHOT'O Ma-
Tepuania.

Onenka 3
(YIOBIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIMOKH

B OIpEAETCHUH MOHATHH M ONMUCAaHUM (PU3MYECKUX 3aKOHOB, SIBICHUU U
Ouenka 2 MPOLIECCOB, UCKAXEH UX CMBICJ, HE PEIICHBI 33/1a4d, HE MPABWIBHO OIle-

(HEeyIOBIIETBOPUTEILHO) | HUBAIOTCA PE3YJIbTaThl U3MEPEHMUI;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MpOrpaMMBbl, JAOMYCKAIOTCS

rpyOBI€ OIMOKY B U3JIOKCHUH.

IlIkana Kpurepun oneHuBanus

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXJCHUA NIPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;
- CMOCOOHOCTh pelIaTh WHXXEHEPHBIE 3a7add (JOMYyCKaeTCs HaIndue
MaJIO3HAYUTENbHBIX OIMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCA WJIM MOTPEIIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O1leHKa «3a4TEHO»

- OTCYTCTBHC HGOGXOZ[I/IMBIX TCOPCTUICCKUX 3HaHHﬁ; AOMYIICHBI
OMMOKH B ONpPENEICHUU TIOHATHH M ONMUCaHUH (PU3MYECKUX 3aKOHOB,
SIBJICHUU U mponecCoB, MCKAKCH HMX CMBICJI, HC PCHICHBI 3aJladd, HC
MIPAaBUIIHLHO OLEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMBl, TOMYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

O1leHKa «HE 3aUTEHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pasjesiaM JUCHUIUINHBL [1o pe3ynapTaTtaM 3auera CTYIEHTY BBICTABIISIETCS
OLIEHKA «OTIMYHO», «XOPOII0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHLHO.
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O1ieHOYHBIE CPEJCTBA

Kox u HaumMenoBanue

TectupoBanue MHAMKATOpa KOMIIE-
TEHIIUH
1. 1.YpaBHEeHHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , PACIPOCTPAHSIO- Na-1.011K-1

miicst Bross ocu OX, numeet Buné = 0,01sin(10° — 2x). [Tepuon (B
MC) paBeH. ..
1)2
21
3)6.28-nipaB.oTBET
2. 1J14 IOTNIEPEYHOMN BOJIHBI CIIPaBEAJIMBO YTBEPKIe-
YaCTHUIIBI CPE/IbI KOJIEOMIOTCS B HAIPaBJIEHUH paclpoCcTpaHe-
HUSL BOJIHBI
YaCTHUIII CPebl KOJIEOIIOTCS B HAIIPABJICHUSX, IEPIICHIUKY-
JISIPHO HaMpaBJIECHUIO PACIIPOCTPAHEHUS BOJIHBI.- IPaB.OTBET
3. Bo3HUKHOBEHME BOJHBI CBSI3aHO C edopManvent cxarus -
pacTsKeHus
3.YpaBHEeHUsI IBUKEHUS IPY>KUHHOTO MasiTHUKA
a%x s Bodx K o

= —x="coswt
At moodr m i

aomasTra mraththenscammasmo e i o

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHUS - IPaB.OTBET
CBOOOHBIX 3aTyXaIOMIUX KOJIeOaHUH
CBOOOJHBIX HE3aTyXaIOIMINX KoJeOaHHi
4.YpaBHEHUE TIJIOCKOW CUHYCOWIAIbHOW BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst Brostb ocu OX co ckopoctbro 500 M\, nmeer BUL

o = 0.01si nlrkl 0%r — = ). BonHoBoOe yncio K (B M~))
PaBHo..
* 5
e 2 mpaB.OTBET
* 05

19. [l monepeyHor BOJIHBI CIIPABEIJIUBO YTBEPKACHUE. ..
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C AehopMaIfeit coxaTust —
pacTsKEHUs
YacTuibl cpeibl KOJICOIIOTCS B HAIIPaBICHUH PacIpoCcTpaHe-
HUS BOJIHEI
YacTuirsl cpepl KOJICOIIOTCS B HAITPABICHUSX,, TICPIICHIUKY-
JISIPHBIX HAIMIPaBJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanbHas TOUYKa COBEpPIIAET TAPMOHUYECKOE KOJIeOaHue C aM-
wuTynoil A=4cm u yacroroit v=2I"u. Eciau cmenienne TO4ku B MO-
MEHT BPEMEHH, IPUHATHIN 32 HAYaJIbHBIA, PABHO CBOEMY Ha4aIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B

Ccn...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t

6.YpaBHEHHE IOCKOW CHHYCOUIAJIbHOM BOJIHBI, pACIIPOCTPAHSIOICH-

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX
3a/1a4 B 00JIacTH ar-
pPOHOMUU
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cs1 Bonb ocu OX, umeet Buxa € = 0,01sin10° (¢ —S—Z)CO). JInvHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
* 1000
7.YpaBHEHUE ABUKECHUS MTPY>KMHHOTO MasiTHUKA
d’x k _
—+—x=0

dt* m

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

8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-

mwuTyaoil A =4 cM u yactoroit v =2 ', Ecniu cmenienue Touku B

MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIM, pAaBHO 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.omeem
e x=0.04sin 4zt
e x=0,04sin xt
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
Kose0aHuil (Mpu yCIOBUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeys)
10.YpaBHeHHE NBUKEHUS TPY>KUHHOTO MasiTHUKA

sBisieTcst U depeHInaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUA
*  CBOOOJHBIX HE3aTYXAIOIUX KoJIeOaHui
*  BBIHYXXIEHHBIX KOJICOAHHII - IPAaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mierics Baosib ocu OX, uMeeT BUI =0,01 sin(10°t-2x). Jnuna

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

* 05
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 BPEMEHH, IPUHSATHIN 32 HAaYAJIbHBIN, PABHO HYIIO, 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. KontponbHas paboTa

KontponpHas paboTa mpoBOJUTCS A OLIEHKH Ka4eCTBa CAaMOCTOSTEIIEHOTO OCBOCHUS CTY/ICH-
TOM 00pa30BaTEIILHON MPOrpaMMBbI 110 OTAETBHBIM TeMaM TUCHMIUIMHBL. PaboTa orneHnBaeTcs
[0 YCMOTPEHHIO MPENOaBaTeNsl OIEHKON «3aYTeHO», «HE 3auTeHo». CozmepKaHnue KOHTPOIb-
HOW paboThl U TpeOOBaHUS K ee OPOPMIICHHIO MPHUBEIEHBI B METOANYECKUX yKa3aHUAX «Ma-
TEMaTHKa: METOANYECKUE YKa3aHUs K BBHITIOIHEHUIO KOHTPOJILHOM paboThI».

Kputepun o1eHKMKOHTPOJIbHOM paboThl (Tabi.) JOBOJISATCS 0 CBEACHHS CTYACHTOB Ha YCTa-
HOBOYHOH JieKInH. O1eHKa 00BABISETCS CTYACHTY MOCIIE TPOBEPKH KOHTPOIBHOM paboTHI.

[IIxana Kputepuu onennBanus

OreHka «3a4TeHO» | - coJepaHue U O0(OpMIIEHHE KOHTPOJIHHONH pabOThl COOTBETCTBYET TpeOo-
BaHUSIM;

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- HAJINYME MAJIO3HAYUTEIbHBIX OLIMOOK MM MOTPEIIHOCTh HENPUHLIUITNAIIb-
HOT'0 XapaKTepa NPUBBIIOJHEHUH 3a1aHUH.

O1lcHKA «HE 3aYTEHO» | - cojep:KaHhe U 0(POPMIICHHE KOHTPOJIBHON pabOThl HE COOTBETCTBYET Tpe-
0OBaHUAM;

- H3JI0KEHHUE MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OIHOKH;

- 3HAYMTENIbHBIC OMIMOKH MPUHIMIUAIBHOTO XapaKTepa MPHUBBIIOIHCHUU
3aJaHuH.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA 1JIsl POBeAeHHUS TPOMEKYTOYHOM aTTeCTAlluH

4.2.1. 3a4er ¢ OILIEHKOU

3aueT ¢ OlEHKOH sBisgeTcs (OPMONM OICHKH KaueCTBAa OCBOCHHS OOYYAIOIIMMCS OCHOBHOM
npodecCuoHABHONW 00pa30BaTEILHOM MIPOrpaMMBbI IO paszzeiiaM AUcHUIUTHHBL [1o pesynpTaTam 3ade-
Ta 00ydJaromeMycsi BBICTABIISETCS OIEHKA «3a4TCHO» MU «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPO-
10», «yTOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEILHO» B cllydae Au(depeHIIMPOBAHHOIO 3a4YeTa.

3a4eT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BHITIOTHEHHSI 1a00paTOPHBIX H
MPAKTUYECKUX 3aHATHI. 3ayeT MPUHUMAETCS MPEnojaBaTeIsiMU, MPOBOAMBIIUMHU JIabOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUIMMU JICKIIUU 110 JaHHOW AUCIHUIUIMHE. B ciyuyae oTcyTcTBUS Be-
JYLIEro MpernoaBaresis 3a4eT NMPUHUMAETCS MPENnoJaBaTesieM, HA3HAYEHHBIM pPacloOpsHKEHUEM 3aBe-
nyromrero kadeapoit. C paspenieHus 3aBeayromero kadeapoil Ha 3aueTe MOXKET MPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN I MOMOIIH B pUEME 3a4eTa.
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[IpucyTcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOMIETO
pacrnopsKeHUsI peKTopa, MPOpeKTopa Mo y4eOHO M BOCIUTATENbHON padoTe, TUPEKTOpa MHCTUTYTA
HE JIOMyCKaeTcsl.

®dopma(bl) MPOBENCHUS 3a4eTa OMPENeIIoTCS Kapeapold U TOBOAATCS 10 CBEIACHUS 00ydaro-
LIUXCS B HA4yaJle ceMecTpa.

Jlnst mpoBeeHus 3a4eTa ¢ OLEHKOW BEAYIIUM MPEenoiaBaTelb HAKaHYHE MOJIYYaeT B JUPEKTO-
paTe 3a4e€THO-’K3aMEHAIlMOHHYIO BEIOMOCTh, KOTOPasi BO3BPAILIAETCSA B JUPEKTOPAT MOCII€ OKOHYAHUS
MEpONPHUSTHS B ACHb IPOBEICHUS 3a4€Ta WU YTPOM CIIEYIOLIETrO JHS.

Bo Bpems 3auera ¢ OIEHKOW O0y4aromimecs MOTYT IOJIb30BAThCS C Pa3pelIeHHs] BEAYIIETO
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JIUTEPATypOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpeliCTBaMH.

Bpewms moarotroBku oTBeTa B yCTHOM opMme mpu cliadye 3auera JOJDKHO COCTAaBIIATH HE MEHee
20 MuHYT (110 KeJTaHHUIO0 00YYAIOIIET0Css OTBET MOXET OBITh 1O0CPOUYHBIM). Bpems oTBera - He 6omee 10
MHHYT.

[IpenogaBaTento mMpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOPOCH
B paMKax MpOrpaMMbl TUCLHUIUIAHBIL.

KauecTBeHHast OlleHKa «3a4T€HO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJOMOCTD, SIBIISI-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS y4eOHOro MaTepurania.

Pe3ynbrar 3auera ¢ OLIEHKOH BBICTABISAETCS B 3a4ETHO-3K3aMEHAIIMOHHYIO BEJOMOCTb JCHBb
MIPOBEJICHUS 3aueTa C OLIEHKOM B MPHUCYTCTBUH camoro oOyuatomierocs. [IpenogaBarenu HecyT nepco-
HaJIbHYI0 OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh W TOYHOCTb BHECEHHUS 3amuced 0 pe3ylbTarax IMpo-
MEXYTOYHOM aTTECTALIMU B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyvarommiicst SIBUJICS Ha 3a4€T M OTKA3aJICsl OT MPOXOXKICHHUS aTTECTAIIMH B CBS3H C He-
MTOATOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OLICHKA «HE 3a-
YTEHO».

HesBka Ha 3adueT C OLIEHKOM OTMEYAEeTCs B 3aU4ETHO-PK3aMEHAIIMOHHONM BEJOMOCTHU CJIOBaMU
«HE SIBUIICSI».

Hapymienne TucuuIuiMHbl, CIUCHIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3peleHHbIX Te-
YATHBIX ¥ PYKONUCHBIX MaTepUaIoB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3adeTa 3ampenieHo. B cinyuae HapylieHus 3TOro TpeOOBaHUS MPENogaBaTellb 00s3aH yJAIHUTh
oOyuJarolerocsi 3 ayIuTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyJarommMcsi, He CHABIIUM 3a4eT C OIEHKOH B YCTAHOBJICHHBIE CPOKHU MO YBa)XKUTEIHHOM
MIPUYMHE, UHAUBUAYAIbHbIE CPOKH MTPOBEACHUS 3a4eTa ONPEIEISAIOTCA JUPEKTOPOM HHCTUTYTA.

OOyyaronuecs, IMEIOIINE aKaJeMHUYECKYIO 3aJ0JKEHHOCTh, CJAIOT 3a4eT B CPOKH, OMpPEAes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMN 33J0DKEHHOCTH OTMEYAaeTCsl B AK3aMEHAlMOH-
HOM JIHCTE.

JonyckaeTcs ¢ pa3peleHnst TMpeKTopa HHCTUTYTa U JOCPOYHas cJada 3a4eTa C 3alUChio pe-
3yJbTaTOB B AK3aMEHAIMOHHBIH JIUCT.

WHBanmuapl M nuua ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbS MOTYT C/IaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM YY€OHBIM TUTAaHOM. MHBaNMHMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 370pPOBBSI, UMEIOIINE HAPYLIECHUS OMOPHO-IABUIATEIBHOIO alllapara, JOIYyCKarTCs
Ha aTTECTAlMOHHBIE UCTIBITAHUS B COMTPOBOXK/ICHUN aCCUCTEHTOB-COMPOBOKIAIOLIUX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluu JUJIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTAlMU OOYy4aroUIUuXcs IO
OIIOIl OGakanmaBpuara, crneruanutTeTra W Marucrparypel» ®I'BOY BO IOxno-Ypansckmii ['AY
(FOYpI'AVY-I11-05-97/04-22 ot 30.08.2022 r.).
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Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KOMIe-
TEHIUU
1 2 cemecTp N/-1.0IIK-1

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. ITpenmet dpuszuku. OOIIas CTPYKTYypa U 3a7a4u Kypca (GU3uKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBU)KEHUE U
ero xapaktepuctuku. CpeniHssi CKopocTb. MrHOBEHHas CKO-
pOCTb.
3. PaBHOyCcKOpeHHOe nBuxeHne. Cpegnee yckopenue. Mrao-
BEHHOE YCKOPEHHE.
4. KuneMaTuka JBUKEHUS 110 OKPYKHOCTH.
5. 3axonbl HetoToHa. Macca u cuita. Buael cun B mpupoze U ux
MIPEACTABICHUE B MEXaHUKE.
6. JluHaMMKa BpalaTeJabHOrO IBUKEHUS TBEPAOTO Te-
71a(OCHOBHOM 3aKOH JAMHAMMKH BPalaTEIbHOTO IBHXKEHUS, MO-
MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. IMITyJIbC 1 €r0 CBA3b C CHIJIOW. 3aKOH COXPAHEHUS UMITYJIbCA.
8. Pabora u momHOCTE. [loTeHIIMabHAS U KHHETUYECKast SHEep-
THsl.
9.CBs13b 3Hepruu u padotsl. [IpeoOpazoBanue sHEprun. 3aK0H
COXpAHEHUs SHEPTUH U €ro 3HAaUCHHUE.

II Mexannueckue KoJ1e0aHUS U BOJIHBI
10. KonebarenbHbple ABMKEHUA. ['apMOHUYECKHUE KOJIeOaHUs 1
MX XapaKTepUCTUKH. MaTeMaTU4YeCKU U IPYKUHHBIN MasTHU-
ku. @opMmyna JUIst Iepro10B KojaeOaHMii.
11. IIpeBpatieHue 3HEPrur P KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie u cBoOOIHBIE Koslebanus. PesonaHc.
12. Pacnipenenenue koynebanuii B ynpyroi cpene. [pogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJIHBI U €€ CBA3b C IEPHOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. Temnepatypa, €€ XapaKTEpUCTHUKH.
14 Ctenenu cBo60b1. [ToHas KMHETHYECKAs! YHEPTUS MOJIEKYIL.
15. YpaBHenue MenneneeBa — Kinanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHECHHUE K Pa3IMYHbIMHU-
30IIpoLeccaMm.
18. AnqunabaTudeckoe pacuimperue rasa. Pabora, copepiaemas
IIpU U3MEHEHUH 00beMa rasza.

IVOaekTpocraTuka
19. Dnexrpusanus Ten. 3akoH KynoHa. 3akoH COXpaHEHUs JJeK-
TPUUYECKOI0 3apsija.
20. Dnektpuueckoe nosie. HampsiaeHHOCTh 3JIEKTPUYECKOTO TO0-
1. IIoTok BEKTOpa HAIPSKEHHOCTH 3J1. TOJIS.
21. Teopema Octporpaackoro-I'aycca u ee npuMEeHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3apsjia B JICKTPUICCKOM TOJIC.

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBGHHOHayLIHBIX

JTUCITUATIIUH JJIS pe-

HICHUA CTaH,Z[apTHBIX

3amay B 00JIacTH ar-

poHOMUHU
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[Torenunan u pa3HOCTh MOTEHIHANOB. CBsA3b MEXKAY HaNpPsKEH-
HOCTBIO U PA3HOCTBIO MOTEHIIUAJIOB.
24. DnexTpoeMKoCcTh. KoHIeHCaTOpbl. DHEPTHUS IIEKTPUUECKOTO
OJIsl.

V IlocTOSIHHBII JIEKTPUYECKH A TOK
25. Dnekrpuueckuil Tok. Cuna Toka. [InmoTHOCTh TOKA. PazHocTh
MOTEHIMaNoB, Hanpsbkenne, JJ1C.
26. IcTOYHUKY MOCTOSIHHOT'O TOKA, UX BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojaHou nenu. ConpoTusiie-
HUE TIPOBOIHUKOB.
28. IlocnenoBaTeNbHOE U ApAJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - Jlenma.
30. DneKkTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, THUIIBI PA3PSAOB).
31. DneKTpUYECKHi TOK B MOJTYMPOBOAHUKAX (COOCTBEHHAS U
MIPUMECHAs MPOBOUMOCTHU MOITYITPOBOIHUKOB).
32. DNEeKTPpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Dapajes, 3IEKTPOIU3 U €r0 IPUMEHEHUE).

VI Marnerusm

33. MarauTHoe 1oJje, MarHuTHas UHIYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelECTB. JlmamarneTusM, rnapamMarte-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./leiicTBME MarHUTHOTO TIOJISA HA ABYDKYIIUCS 3apsa. Cuma

JlopeHua.

37.5BreHnE 3NEKTPOMArHUTHOW MHAYKIIUA U CAMOWHTYKIINH.
38. [Ipunuun neiicTBus Tpancopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudppakunoHHas pemerka.
40. Uatepdepennius ceeta. MeToabl MOTYIEHUST KOTEPEHTHBIX

BosiH. MHTephepomerp MaiikenbcoHa.

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

42. ®oroaddext. 3akoHbl poTodddekra.

43. JlaBnenue cBeta. OnbiTh JIeOenena.

44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COJIIOTHO YEPHOTO Tena (3a-

koH Credana-bonsiimMana, 3akoH BuHa).

45. Cnektp uznydenus Bogopoja. CrexkrpanbHble nuHuu (bab-

Mepa, Jlaiimana, [lamena).

VIII AtomHasi u siiepHast pusuka

46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctull. opmyna ne-bpoitns.

47. EcrecTBEHHas paJuOAKTUBHOCTb.

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

50. AtomHOe sipO, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paliOaKTUBHOCTb. SiepHbIE peakuu (IIpuMe-

phbl).
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Hlkana 1 KpUTEpHH OLICHUBAHUS OTBETa 00YYaIOUIerocs MpeACTaBlIeHbl B TaOIHUIIE.

IlIxana Kpurepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOEHUE OCHOBHOW M JIOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOIPAMMOM IUCLHUILIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (JOIyCKAaeTCs HaJIN4YUe MalO3HAYUTENbHBIX
OMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
OreHka «3a4TeHO» WM TOTPEIIHOCTh HENPUHLUIHAIBHOIO XapakTepa B OTBETE HA BOIPO-
CHl).

JIOTIONHUTENBHBIM YCIOBHEM IOJIyYEHUSI OLEHKH «3a4T€HO» MOTYT CTaTh
XOpOILINE MTOKA3aTeNu B XOJ€ IMPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTE-
MaTHYeCKasi aKTUBHAs pab0Ta Ha YUCOHBIX 3aHSTHSIX.

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOIO MaTepuana, MpHHLIUIHU-

OrLeHKa «He 3a4TEHO»
aJIbHBIC ONTMOKH IPU OTBETE Ha BOIPOCHI.

IlIkana Kpurepun oneHuBanus

- 00yJaronuics MoJTHO YCBOMJI YU€OHBIN MaTepual;

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

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBATh U 00001maTh HHPOPMAIHNIO, HAaBHI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponecCcCoB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh MaTepuall B OMPEICICHHON JIOTHYe-

Onenka 5 o
CKOM MOCeA0BaTeIbHOCTH;
(OTIIUYHO)
- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH MPUMEPAMU;
- IEMOHCTpUPYET ChOPMUPOBAHHOCTH U YCTOWYUBOCTH 3HAHUHU, YMEHHI
Y HaBBIKOB;
- MOTYT OBITh JOMYILEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHHH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPH
Ouerka 4 3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:
(xoporo) - B YCBOCHHMH Yy4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE HCKa3UBIINE

COJIep’KaHHE OTBETA;
- B M3JIOXKCHUHW MaTepHalia JONyIeHbl He3HAYMTEIbHBIC HETOYHOCTH.

- 3HaHME OCHOBHOT'O MPOTPaMMHOI0 MaTepuala B MHHUMAJIbHOM O0be-
M€, NOTPEIIHOCTH HENPUHLUIIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJHO WJIM HENOCIEA0BaTENbHO PACKPBHITO COJAEP)KAHUE MaTe-
puala, HO MOKa3aHo 00IIee TOHUMAaHKUE BOIPOCOB;

Onenka 3 - UMEIIUCh 3aTPYJHEHUS WK JOMYIIEHbl OUIMOKH B ONpPEeICHUH MOHS-
(YOOBIETBOPUTENBHO) | TUH, UCMOJI30BAHUN TEPMHUHOJOTUH, OMHCAHUU SIBICHUNH M MPOIECCOB,
HCIIPABJICHHBIE [10CJIE HABOAALUX BOIIPOCOB;

- BBISIBJICHa HENOCTaTO4YHas C(HOPMUPOBAHHOCTh 3HAHUU, YMEHHH U
HaBBIKOB, 00y4alOUIHiicd HE MOXET IPUMEHHUTh TEOPHIO B HOBOW CHTYa-
LIHH.

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
aJIbHbIe OLTMOKY IIPU OTBETE HA BOIIPOCHI;

Ouenka 2 - 0OHapy)XeHO HE3HAHWE WJIM HENMOHMMaHWE OoJibIlIed WM HamOoJiee
(HEey/IOBJIETBOPUTENILHO) | BAXKHON YacTH y4eOHOTO MaTepuana;
- JIOTIYIIEHBI OMIUOKH B OIpPEICIICHUM TOHSATHHA, TPHU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUN SIBJICHUU U MMponcCcCOB, KOTOPLIC HEC UCITPAB-
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JICHBI ITOCJIC HECKOJIBKHUX HABOAAIINX BOIIPOCOB;
- HC Cq)OpMHpOBaHBI KOMIICTCHI WU, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHUWA, YMCHUS U HAaBBIKH.

Bonpocel k nuddepeHuMpPOBAHHOMY 3a4eTy

I Mexannka (KHHEMATHKA ¥ JMHAMHUKA)
1. ITpeamer ¢uzuku. OOmIast CTPYKTYpa U 3a/1a4u Kypca QU3UKU.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JBUXKEHUE U €0 XapaKTepUCTUKU. Cpeansis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHne. CpeaHee yckopeHrue. MrHOBEHHOE YCKOpPEHHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoje U uX NpeACcTaBICHUE B MEXaHHUKE.
6. IlunaMuka BpalaTeabHOro JBUXKEHUS TBEPIOTO TEIa(OCHOBHOM 3aKOH JUHAMUKH Bpallia-
TEJIBHOTO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT UHEPLIMM, MOMEHT UMITYJIbCA)
7. IMIynbC ¥ €70 CBSI3b € CHJION. 3aKOH COXPaHEHUS UMITYJIbCA.
8. PaboTa u momHOCTh. [loTeHIIMANBHAS M1 KWHETUYECKAs SHEPTHSI.
9.Cas13b sHepruu u padboThl. [IpeoOpazoBanue YHEPTUN. 3aKOH COXpAHEHHS SHEPTUU U €T0 3Ha-
YEHUE.

II Mexannuyeckue KoJ1e0aHUS ¥ BOJTHBI
10. Konebarenbubie ABrkeHus. ['apMoHnyeckne Kojie0aHus U X XapaKTepUCTUKU. Marematu-
YEeCKH U MPYKUHHBIN MasTHUKU. DPopMyrna A1t HepruoI0B KOJIeOaHHH.
11. IIpeBparnieHue 3HEPTrUU P KOJIeOATEILHOM IBH)KCHUH. BBIHYKIEHHBIC 1 CBOOOHBIC KOJIe-
Oanwmsi. Pe3onanc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [IpomonbHbie 1 monepeyHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIEC BOIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTHKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKAST YHEPTHUS MOJICKYIL.
15. YpaBuenne MenaeneeBa — Knanelipona u ero XapakTepUCTHKH.
16.2KkcriepuMeHTaIbHbIE Ta30BbIe 3AKOHBI.
17. 1 3akOH TepMOJIMHAMUKHU U €r0 MPUMEHEHHE K PA3IMYHBIMU30IIPOIECCAM.
18. AnnabaTtrueckoe pacupenue ra3a. Pabota, coBepiiaemas npu U3MEHEHUH 00beMa rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coXpaHEHHMsI 3JIEKTPUUYECKOTO 3apsia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 3J1eKTpruyYecKoro mossi. [IoTok BeKkTopa Hanps:KeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOIHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepemMenieHuto 3apsiia B dJIeKTpudeckoM noste. [ToTeHman u pa3HoCTh MOTEHIIN-
anoB. CBsA3b MEXAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MOTEHLIUAJIOB.
24. DnextpoeMKocTh. KoHeHcaTOpbl. DHEPTHS AIEKTPUUECKOTO MOJIS.

V IlocTOSAHHBII 3J1eKTPHYECKH I TOK

25. Dnexrpuueckuii Tok. Cuiia Toka. [[noTHOCTh TOKA. Pa3HOCTh MOTEHIIMANIOB, HANIPSYKEHHE,
S/C.
26. IcTOYHMKY ITOCTOSTHHOTO TOKA, UX BUIEL.
27. 3akoH Oma 17151 ydacTKa ey U oJHoH nenu. ConpoTUBIIEHNE IPOBOIHUKOB.
28. IlocnenoBarenbHOE U ApAICIbHOE COCTMHEHNE MMPOBOTHUKOB.
29. PaboTa 1 MOIIIHOCTH TOKa. 3akoH JIxkoyns - Jlenna.
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30. 3H€KTpI/I‘ICCKHI>'I TOK B rasax (CaMOCTOHTGHBHaH N HECAMOCTOATCIIbHAA MPOBOJAUMOCTH, THUIIbBI

pa3psaoB).

31. DnexTpudecKkuil TOK B OJTYIPOBOJHUKAX (COOCTBEHHAs! U IPUMECHASL TPOBOIUMOCTH TI0JTY-

MIPOBOJTHUKOB).

32. DyeKTpu4ecKuil TOK B pacTBOpax M paciuiaBax 3J€KTPOJIUTOB (3akoHbI Dapazes, 3IMEKTPoIn3

Y €ro IpUMEHEHHE).
VI Marnerusm
33. MarauTHoO€ 1oJie, MarHUTHAasl UHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-Casappa-
Jlammaca.
36./leiicTBMEe MarHUTHOTO TOJISI HA ABIKYyIIMiics 3apsa. Cuna Jlopenra.
37.5IBnenue 31eKTpPOMarHUTHON MHYKIIUU U CAMOMHIYKLIUH.
38. Ilpunaun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. udpakuus ceera. JudpakunonHas pemerka.
40. Nurepdepennns cBera. MeTo/ bl MOTy4eHN KOT€pEHTHBIX BOJIH. IHTepdepomeTp Maiikens-
COHa.
41 .Ilonspuzanus ceetra. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akonbl poTordhdexra.
43. JlaBnenue ceta. OnbiTh JIeOenena.
44. OnpITHBIE 3aKOHBI U3TTy4eHUs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp uznydenus Bogopoaa. Cnexkrpanbubie muHun (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pu3uka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMcTBamMM yacTull. @opmyna ae-bpoitis.
47. EcTecTBeHHas paJliOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJHOaKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtoMHOE A1po0, ero crpoeHue. IIpoToHbl, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paIuOAKTHBHOCTh. SIZIEpHBIC peakiiuu (IPUMEPHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.

4.2.3 KypcoBoii TpoeKT/KypcoBasi padbora

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA
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