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Pa6ouasd mporpamMma IUCHUIUMHE «DH3MKa» COCTaBIE€HA B COOTBEICTBHH C TPEOOBAHUSIMU
®eiepaTbHOTO TOCYIAPCTBEHHOr0 06pa30BaTeIbHOTO CTaHAapTa Bricniero obpasosanus (PI'OC BO),
yTBepkaeHHoro Ilpukasom Munucrepcra o6pasoBanus u Hayku Poccuiickoit ®@enepanun Ne 669 0T
17.07.2017 r. Pabouas mporpaMma IpenHa3HadeHa I MOATOTOBKM OakanaBpa IO HAIIPaBJIECHHUIO
35.03.07 TexHoJI0rus POU3BOICTBA H MePePadoTKH Ce/IbCKOX03AiCTBeHHOI ITP 0 XyKIMM, IIpOo(QuIb —
TexHoJI0rHsI MPOU3BOACTBA, XPAHEHHUS U Iepepad oTKH PO YKIMH PACTeHHEBO/ICTBA.

Hacrosmas pabouas mporpaMma TUCHUILUIMHBI COCTaBI€HA B paMKaxX OCHOBHOW mpodeccro-
HanbHOM ob6pazoBarenbHOM mporpammsl (OITOII) u yunTeBaeT 0coO€HHOCTH OOy4YEeHHs IIPH HHKIIO-
3UBHOM 00pa30BaHMH JIUI] C OTPAaHUIECHHBIMU BO3MOXKHOC TIMH 3710poBbs (OB3) 1 HHBAIUIOB.
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CocTaButens — cTapmiuii IpernoiaBaTeb 894 /7 C. C. benoycopa

Pabouas mporpaMma JUCIUILTIHEI 00CYXIeHa Ha 3aceaHny Kadephl arpOTEXHOIOTHUH,
CETICKIINU 1 CEMEHOBOJCTBA

«06» ampens 2020 r. (mpotoxoi Ne 7).

3aB. kadenpoit arpOTEXHOIOTHUH, CEIIEKIIAN 1 /_
CEMEHOBOJCTBA KaHIUAT TEXHUYECKUX HAYK, JOIEHT

O. C. barpaesa

Pabouas mporpamMma IUCOUIUIMHEI omoOpeHa ydeOHO-MeTomudeckoil Kommuccued HMHcTHTyTa
arpo3K0JIOTHH

«13» ampenst 2020 r. (mpoTtokon Ne 4).
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COJEPXAHME

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

1.1. Ienp u 3aga4n IUCIUATLIMHBI

1.2.  KomneTreHIUU U UHIUKATOPHI UX TOCTUKEHUN

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

3.2.  Pacmpeznenenue yaueOHOTO BpEeMEHH I10 pa3einaM U TeMam

CrpykTypa U coaep>KaHue TUCHUTLTAHBI

4.1. CopepxxaHue JUCHUILIMHBI

4.2. CopeprxaHue JeKUUN

4.3. Copepxanue 1a00paTOPHBIX 3aHATUN

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

4.5. Bunasl u cofepkaHue CaMOCTOSTEIHFHON padOThl 00YJAFOIITIXCST
Y4ebOHO-MeToIn4ecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00yJaroITNXCs
0 TUCIUIUINHE

@DOH/T OLIEHOYHBIX CPEJICTB TSl MPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu 00Y-
YAIOIMIMXCS 0 JUCIUILINHE

OcHOBHasl ¥ JIOTIOJIHUTEIbHAS Y4eOHAas JIUTeparypa, HeoOXoauMas JJisi OCBOCHUS
JUCIUIUTAHBI

Pecypcbl nH(pOpMamoHHO-TeNEKOMMYHHKAIIMOHHOM ceTu «HTepHEeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTNHBI

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YeMbIe TIPH OCYIIECTBIEHUN 00pa30Ba-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecrie-
YeHHsI U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanpHO-TeXHUYECKas 0a3a, He0OXoauMast JIsl OCYIIECTBICHHS 00pa3oBa-
TEJIBHOTO MpoLEecca M0 AUCIUIIINHE

[Tpunoxenue . DOHT OLIEHOYHBIX CPENICTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp nmo Hampapnenuto moarotoBku 35.03.07 TexHomorusi mMpow3BOACTBA U MEPEepaOOTKH
CEeNTbCKOXO03SHCTBEHHOM MPOAYKIMH JIOJKEH OBITh MOATOTOBJIEH K PEIICHUIO 33/1a4 MPO(ecCHOHATb-
HOM JIeATeNbHOCTH CIEAYIOIUX TUIIOB: IPOU3BOACTBEHHO-TEXHOIOTUYECKOM.

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(PECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHUMH U HHAMKATOPHI UX JOCTHKEHHU I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTEeMAaTUYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHHEM WH()OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

dopmupyemoie 3YH
Kon u HaumeHoBaHue pMUDY
WHJIUKATOpa JOCTHKE-
HUS KOMIICTCHIIUN 3HaHUA YMCHUA HaBbIKH

N I-1onk-1 Uconsszyer | OOyvatontuiics pomkeH | OOydarommiics  g07a- | OO0y4aromuics JoKeH
OCHOBHBIC 3aKOHBI 3HATh.OCHOBHBIC (bI/I?)I/I- KCH BJIIaACTH: HaBbIKaAMH
€CTCCTBCHHOHAYYHBIX | YECKHE 3aKOHBI, IBJICHHS | YMETh:UCIIOJIb30BaTh NPUMECHECHHUS COOTBET-
TUCITUTIIAH JJIS pellie- | ¥ TPOIECChl, Ha KOTO- | OCHOBHBIC (DM3MYECKHE | CTBYIOIIETO  (pU3UKO-
HUS CTAHJAPTHBIX 3a- | PhIX OCHOBAHBI MPUHIU- | 3aKOHBI M TTOHATHS JJI | MATEMaTHYECKOTO  arl-

Ja4d B 00JIaCTH MPOU3- | MBI JIEWCTBUS OOBEKTOB | pemieHust mpodeccuo- | mapaTa, METOAOB aHa-
BOJICTBA, EpepabOTKU | MPO(ECCUOHAIBHON [ie- | HAIBHBIX ~ 3aJad - | JIW3a U MOJAEIUPOBAHHUS,
U XPaHEHHUs CEIIbCKO- areapHocTd U kortopele | (b1.0.32-V.1) TEOPETUYECKOI0 U DKC-
XO3SIICTBEHHOM TPO- WCTOJIB3YIOTCS IS pe- MePUMEHTAJILHOTO  HC-
JOYKLWU C IPUMEHEHHU- | MEeHUsS MpodheccCHOoHalb- CJICZIOBAHUS TIPH pelle-
eM uH(popMaIMoOHHO- HbIX 3amad - (b1.0.32 - HUU  TIpOo¢eCCUOHATb-
KOMMYHUKAI{MOHHBIX 3.1) HbIX 3ama4 - (b1.0.32-
TEXHOJIOTHI 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 BUIbI y4eOHOH padoThl




O0BeM IHMCUMIUIMHEBI cocTaBigeT 3 3adeTHBIX enuuuinl (3ET), 108 akagemuueckux yaca (na-
nee yacoB). JMCIUIUIMHA U3ydaeTcs B 2 CEMecCTpe.

3.1. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonuyecTBo 4yacoB
KonrakTHasi pabora (Bcero) 48
B Tom umncne:
Jlexmuu (JI) 16
IIpakTnueckue 3ansatus (113) 16
JlaGopatopusle 3ansatus (JI3) 16
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 60
KonTtpoJsn -
Hroro 108
3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3aeiamM U TeMam
Beero | B TOM 4HCIIE
KOHTaKTHas pa60Ta %
Té]?\.:[lbl HanmenoBanmne pa3aciia U TEMBIL yac CP %
' b 13 3 S
Paznen 1.Mexanuka
1.1 BBenenue 8 2 X
12 Kunemartnka MatepuanbHOM TOU- 10 ’ ’ 4 X
KH
13 ILHH?MHKa MaTepUaJIbHONU TOYKU 14 > > 4 4 .
U TBEPJIOTO Tema
14 Mexanunueckue KoneOaHus u 14 ’ 4 ) 4 X
BOJIHBI
Pasznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonekynsipHO-KHHETHYECKast 6 i 4 «
TEOpHs UICATLHOTO Tra3a
2.2 | M3onporeccsl B ra3ax 6 4 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 10 2 2 4 X
Pasznen 3. DnexTpoauHamuka
3.1 | Dnekrpocraruka 10 2 2 4 X
3.2 | IlocTOAHHBIN NEKTPUUECKUN TOK 8 2 4 X
3.3 | MarHuTtHoOe 1oJie ¥ TOK 10 2 2 4 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 6 4 X
35 DNeKTPOMarHUTHEIE KOJICOaHUs U 6 4 X
BOJIHBI
Pa3nen 4. Ontuka
4.1 | I'eomeTpuueckas oTUKa 9 2 1 4 X
4.2 | BonHoBas onrTuka 11 2 2 1 4 X




4.3 | KpanroBas ontnka | 6 | \ | | 4 | X

Paznen 5. Atomnas pusuka

5.1 | AtomHas u sipepHas pusnka 10 2 2 4 X
KoHTpoib X X X X X X
O611ast TPyA0EMKOCTh 108 16 16 16 60 X

4. CTpyKTYpa M coiepKaHue N CIHIIHHbI
4.1. Conep:xaHue TUCUUTLTHHBI

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs. MaTepUaJIbHON TOUKHU B IpocTpaHcTBe. CUcTEMa OTCUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PaszmoxeHue panmyca-BeKTopa IO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemenenus. Cpeausis ckopocTb. MruoBeHHast ckopocTh. [Ipoexiuu
BEKTOpa CKOPOCTH Ha KOOpAMHATHBIE OcU. Pa3nokeHune BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBSA3b C NMpoeKIUsAMU. [IyTh Kak OnpeaeeHHbIi HHTErpai OT MOLyJIs
BEKTOpPA CKOPOCTH.

PaBHOMepHOE nBUXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUH.
PaBHOyCKOpeHHOE NBM)KEHHE. 3aBUCUMOCTh KOOPAMHATBI U CKOPOCTH OT BPEMEHU IPU PABHOYCKO-
PEHHOM JBUKEHUH.

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

Kunemaruka nBuKeHHs] MaTeEpUaIbHOW TOYKU MO OKPYKHOCTH. YTos noBoporta. CpenHss yrio-
Basi CKOPOCTh. MTHOBEHHasi yriioBas CKOPOCTh. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHUE IO
OKPY>KHOCTH. 3aBUCHUMOCTb YTJIa OT BpEMEHH IpU paBHOMEPHOM JABIkeHUH. [leprona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE MO OKPYKHOCTH.
3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKE€HUU. Bektop yrio-
BOM CKOPOCTH.

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

PaGoTta mocrosiHHON cuibl. PaboTa kak KpUBONMHEHHBIM MHTErpayi. KuHeTwdeckas sHEprwus.
CBs3b NpHpaIieHus: KHHETUYECKOM SHEPTUH ¢ pabOTON CHIIBL. MOIIIHOCTb.

[TonHas MexaHnyeckas 3Heprus. 3aKOH U3MEHEHHsI TOJIHOM MEXaHWYECKOW SHEPIUU C TEYEHUEM
BPEMEHU. 3aKOH COXPAHEHUS IIOJTHOW MEXaHUUYECKOM dHEPIUu.

JAnHamuka TBepAOro teja. BpanieHue TBep0ro T€1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJbCa TBEPAOro Tena. MomeHT uHepuuu. OCHOBHOE ypaBHEHHE BpalaTeIbHOIO ABMKEHUS. MOMEH-
Thl HHEpLMH TPOCThIX Te. Teopema lteitnepa. CraTuka. Y CioBUs paBHOBECUS TBEPAOTO Tea.

Kouebanus. Ilepuognueckue xonedanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
muTyna u ¢asza. JuddepenunansHoe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeeHne aMIuin-
TyJIbl ¥ HAYaJIbHOW (ha3bl KoeOaHW U3 HAYAIbHBIX YCIOBH.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus neopMUpOBaHHOW TPYKUHBI.
VYpaBHEHHE BIKEHUS MIPYKUHHOTO MasTHUKA. YacToTa KoyiebaHUil MPYKMHHOTO MasiTHUKA. DHEPTUS
NPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHeHHsl dHeprur. PHU3NUEeCKUid U MATEMATHYECKUN MasTHUKU.
YpaBHEHHE IBUKEHUS.

O6GopoTtHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. [lenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaICHUSI.

CneuuanbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutenbHOCTH. [IpHHIMO MOCTOSH-
cTBa ckopoctu cBeta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBasi 1uHUs yacTuilbl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.




OTHOCHTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod dvactuubl. [lapanokc
oym3HenoB. [IpeoOpa3zoBaHust CKOpOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamus Mosekyin. OyHKIus
pacrpenieieHusl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJISi CPETHETO YHCIA yIapOB MOJIEKY O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HAa4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne MakcBemia — bonbiiMana.

TepmoauHaMukKa uaeajbHOro raza. Moaps BemectBa. Yucino ABoraapo. MonsipHas macca.
VYpaBHEeHUE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsisi sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uacalbHOrO rasza. Mzoxopuyeckuil mporecc. TermmoeMKOCTh UICAIbHOTO ra3a MpU MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [10 crenensm
cB0o00abI. M300apuueckuii mporece. TermoeMKoCTh UACTbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUHU.
N3oTtepmuueckuii npouecc. AnuadaTHUecKuil mpolecc. DHTPOIUS UACATBHOTO raza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SBienus mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHHS Ta3a. JIOKaJlbHOE TEPMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMUMHA CBOOOAHOro mpodera MosieKysbl. [ITOTHOCTh MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3uM. BsiskocTh ra3oB. 3akoH Heiotona. Koaddumument Bsa3koctu. BeiBoa 3akona HeroToHa 17151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypbe. KoadduiimeHT TenaonpoBoHOCTH.

PeanbHble ra3pl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiiekTpu4ecTBO 1 MATHETHU3M

ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTUILIBI, UMEIOLINE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JIEKTPUUECKUM 3apsi. 3aKOH COXpaHEHMs 3apsia HM30JUpOBaHHON
MAaKpOCKOIMYECKON CHUCTEMBI. B3auMoielicTBrEe IBYX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
TEHLMAIbHAsl SHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsiAoB. JleMcTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa v MpWHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpUYe-
ckoro nois. 3akoH KynoHa u nmpuHIUI Cynepno3ulMy Uil HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro noiis. 3akoH KynoHa ¥ mpHHIUI cynepno3suuuu i noreHnuana. CoOOTHOIIEHHE, CBA3BIBAO-
111e€ HaIllPsHDKEHHOCTD MOl U MOTeHIHal. ['paqueHT noteHuuana.

PaGoTa npu nepemenieHnn 3apsaa B MOCTOSIHHOM 3JeKTpudeckoM noje. Lupkymsauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLIMAJIbHBIE IO-
BEPXHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MOJs. II0TOK BEKTOpa HaNpsHKEHHOCTH
MoJIst TOUeHHOro 3apsia. Teopema "aycca. [lpumenenus Teopemsl ['aycca. DnexTpudeckoe moie Oec-
KOHEYHOW PaBHOMEPHO 3apsKEHHOM MJIOCKOCTH. DJIEKTPUYECKHE MOJIS 3apsuKeHHbIX cdepsl, mapa u
mnHApa. OCHOBHBIE YPaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DIIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unoist. BeiBox Gpopmyn i HanpsHKEHHOCTH MO U MOTEHIUANIA. DJISKTPUYECKUNA MOMEHT JH-
TOJIA.

DiIeKTpHYecKoe MmoJje B JMdjaeKTpuKax. [loaspHble 1 HENOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIBIL. JIMII0JIb BO BHELIHEM JJIEKTPUUYECKOM II0JIE.

[onspuzauusa nudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTs. TloBepx-
HOCTHAs IJIOTHOCTD CBSI3aHHBIX 3aPsIOB U €€ CBA3b C BEKTOPOM IOJIIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu aieKTpudeckoro Toka. JJeK-
TpocTaTudeckass MHAyKuusa. MHaynupoBaHHBIE 3apsnabl. Pacnpenenenue 3apsaaoB B M30JMPOBAHHOM
npoBoAHMKe. [loBepxXHOCTHAs IIOTHOCTH 3apsiaa. IlocTosIHHOE 3JeKTpUYecKoe IMoJie B U30JIMPOBaH-
HOM IIPOBOJHMKE. ['paHUYHBIC yCIIOBHS Ha MIOBEPXHOCTH IIPOBOAHMKA. DJIEKTPUUYECKAs EMKOCTb 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsHKEHHOTO ITPOBOJAHMKA.



Konpencaropsl. Hanpsixkenue. EMxocts konzeHcaTopa. [lnockuii koHneHcarop. Beioa popmy-
JIbl 111 €eMKOCTH INIOCKOI'O KOHJIEHCATOPa, 3all0OJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSOKEHHOTO KOHJACHcaTopa. BhIBOJ (GopMynbl Uisi SHEPTUU 3apsDKEHHOTO KOHJEHCATopa. DHEprus
3JEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DilIeKTprYecKkuii TOK. TOK MPOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
na Toka. BeiBog (opmysibl, cBSI3bIBarOIIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJIEH TOKa.
3aKoH coXpaHeHUs 3apsiaa. BeIBoJ ypaBHEHUs HENpepbIBHOCTU. 3akoH OMa sl ydacTKa 1enu B Aud-
(dbepeHuanbHON 1 MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPo-
BOJAHHUKOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsHKEHHOM IIWUIMHIpPE, BPALIAIOMIEMCs] BOKPYT COO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHJI MIPU HEPEHOCE HOCHUTENS TOKa. DJIEKTPOJBUKYIIAs
cuia. HanmpspkeHue Ha HEOHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon Jxoymns — Jlen-
na B nuddepeHuanbHOil U MHTErpasibHON Qopmax. MOITHOCTh TOKA W yZAelibHas MOIIHOCTb TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Llenp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKa B L[N U 3a-
psida Ha KOHAEHcaTope. 3ajadya 0 TOKE yTeUKU KOHAEHCATopa.

IlocTosiHHOEe MarHUTHOE MoJie B Bakyyme. 3akoH buo-CaBapa-Jlamyiaca v npuHIUN Cyneprio-
3UIMU. MarHuTHOE 10Jie KPYroBOro Toka. MarHuTHas MHAYKIUS B LEHTpE BUTKA. Pacuer mHAyKIuu
MarHuTHOTO IOJIs1 KpYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIIMA MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M HUPKYJSIUA BEKTOpa MarHUTHON MHAYKUMU. OCHOBHBIE YPAaBHEHUS! TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOoro Toka. BzauMmozaerctBue TokoB. MarHuTHOE MoJie 3apsHKEHHOTO HMJIMHAPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLbI cruilbl Toka B cucreme CH. Borunc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LIUATBHBIX YPABHEHUN TEOPUH MMOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MarHMTHOTO MOJIA HA 3apsiibl U TOKU. MarHutHoe noje. MarouTHas MHAYKIHS.
CuiioBble muHUM MarHuTHOro nosist. Cuna Jlopenua. JIBuxenue 3apsiKeHHOM 4acTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHUTHOM IToJie. BBIBOJ| ypaBHEHNI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIONIb CH-
JIOBOM JIMHUM. J[BH>KEHHE MO OKPYKHOCTU. 3aBUCUMOCTb PaJNyca OKPY>KHOCTH OT CKOPOCTH JABHUXKE-
HHS 4acTHUIIbl. J[BrKeHue mo BUHTOBOM auHuM. [llar u paaguyc BUHTOBOM JUHHH. J|BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B DJIEKTPUYECKOM M MAarHUTHOM Moiisix. Dddekt Xomna. OnpenenacHue OTHOLMICHUS 3a-
psiZia BJIEKTPOHA K €r0 Macce METOJI0OM MarHeTpoHa.

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

DJIeKTPOMArHUTHAsi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOoABHXKYIAs cujla MHAYKIUU. 3akoH dapanest u coot-
BETCTBYIOIIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBIKYIIAsl CUjia B MPOBOJHUKE, JBHXKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUSA. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. MTHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BPEMEHH. DHEPrus MAarHUTHOIO OIS B Karynike. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
OYKTUBHOCTb COJIEHOWJA. DHEPrUsi MarHUTHOTO IOJIsSI B 3alI0JJHEHHOM BELIECTBOM coiieHouze. 11noT-
HOCTb HEPIrUl MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe Kojedanus. ['apmonnueckue kxonedanus. KonmeOaTenbHbI KOHTYp, CO-
CTOSALIUI U3 KOHAEHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BbIBOI ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HANIPSOKCHHSI U 3apsiaa
Ha oOKkJagkax KoHzaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXpPaHEHUS SHEPTHUH.

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



Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IByX TapMOHHUYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepenonnas kaptuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHuus
JBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MIHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U npuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIO)KEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyrjioM OTBepcTHHU. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynrodepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CeKTpaabHbIA Mproop.

Ioasipu3anms cBera. DIIUMNTHYECKAas U JUHEHHAs MOJSpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBaHHasg 1o kpyry. EcTecTBeHHBIN, TONSPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. Yron bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3auMoIelCTBUE H3IYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM H3IydeHHeM. [II0THOCTh 3Heprun n3nydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [Inanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBI. UMmysbc u 3HEprUs GpotoHa. Dotodddext. BoapTammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHue. Dd-
dext Komnrona. /laBnenue cBera. OnbiTel JleOeneBa. JlaBnenue myvka cBera.

Paznea S. AtomHas puzuka

BopoBckas Tteopust atoma. Criektp uznydeHus aroma Bojgoponaa. @opmyna banbsmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epruia. Teopus Bomopoaonomodororo nona. Ilocrynarer bo-
pa. CxopocTh 1 panuyc opOuTHI nnekTpoHa. CHeKTp SHEprHid 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBO#HI MexaHMkHM. KopmyckynsipHO-BOJIHOBOM ayanusM. Bosnbl ne bpoitns.
®opmynsl 1e bpoins. Iudpakmnus 31eKTPOHOB M HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue llpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist craimoOHApHBIX COCTOSIHUM. CIIEKTp SHEPTHM.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIEKTp SHEPruid AJIeKTpOHA. DHEp-
reruueckue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3AlMU atoma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypanuu. llepuoguueckas cucTemMa 3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U cion. [Ipunamun [laymu. Onsit [lTepna u Nepnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro sigpa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOn3BOJIbHBIN pac-
11aJ] 4YacTULBL. Y CIIOBUE CaMOIPOU3BOJIBHOTO pacnajsa. JHEprus cBA3MU. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon popmysibl, onuchiBaromiel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja. SaepHble peakiuu.



4.2. ConepxaHue JeKI Ui

/o

Kpartkoe conepxanue nekuui

Koma-Bo
4acoB

Beenenue. KnnemaTnka MaTepuaJbHONM TOYKHM U BPalIaTeJIbHOI0 ABUKEHHUS.
[Ipenmer u 3amaun kypca puzuku. Ou3nka Kak OCHOBA €CTECTBEHHOHAYYHBIX 3HA-
HUN. CBs3b QUBHKU C CEIHCKOXO3SHCTBEHHBIM MPOM3BOJACTBOM. Poib  (pusuku B
oxpaHe okpyxarorieit cpeabl. CTpyKTypa Kypca GU3UKH.

MexaHn4eckoe IBUKEHUE M €ro OTHOCUTENbHOCTh. [lepememienue u myth. CKo-
poCTh, yCKOpeHHEe. PaBHOMEpHOE NPSIMOJIMHENWHOE IBUXEHHE. PaBHOYCKOpEHHOE
NPSMOJIMHEMHOE JIBH)KEHHE. YTJIOBOE MEPEMEIIECHHE, YIJIOBas CKOPOCTh, YIIIOBOE
ycKkopeHue. PaBHOMepHOE TpSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEJIBHOE JIBMKCHUE

JAnHaMuka MaTepraabHOM TOYKHU U BPAIIATEJIbHOI0 ABHKEHHS.

3akonsl HetoToHa. B3anmoaeiicTBue Ten uepes nosie. Buapl cuil B MEXaHHKE.
OuncTka ceMsiH 1o K03 pULmeHTy TpeHusl.

[TonsiTue MoMeHTa cuiibl. MOMEHT MHEPLIMM K MOMEHT UMIYJibca TBepAOro Tena. 11
3akoH HeroToHa /11 BpamarensHoro asuxkenus. Kunernueckas sueprus. Teopema
[reitrepa. @opmybl padbOTHI, MOITHOCTH. CBSI3b PAOOTHI ¢ KHHETUYECKOM YHEPTH-
eil. CpaBHEHHE MOCTYNATEIHHOTO U BPAILIATEILHOTO ABUKEHUS 110 KUHEMATHKE,
JTUHAMHKE, 3aKOHAM COXpaHEHHUSI.

MexaHuveckne KoJ1e0aHUsl M BOJHBI. ['apMOoHMYeckre KoJeOaHUs U UX TapaMeT-
pel. CMenieHue, CKOpOCTh, YCKOpPEHHE IPU TapMOHUYECKOM KoJieOaTeIbHOM JIBH-
xeHuu. IlonaHas sHeprus rapMOHMYECKHX KoyieOaHud. MasTHUKHU (TIPYKUHHBIH,
bu3NYecKuil, MaTeMaTHYECKU). YTIPyrue TrapMOHUYECKHE BOJHBI (ypaBHECHHE
BOJIHBI, ()a30Basi CKOPOCTh, JUTMHA BOJIHBI, BOJTHOBOE YHCJIO).

OcHoBbl TepMoanHamuku. [lepBoe Hauano tepmoanHamuku. [Ipumenenue Ilep-
BOTO 3aKOHa TEPMOAMHAMHKHU K pa3iIHMuHbIMH3OIMpoIieccaM. AnrabaTHBINA Mpoiecc.
Huxn Kapno. KI1/] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJICHCTBUS 3apsAA0B. DJIEKTPUYECKOE IOJIE U €TO
XapakTepucThku. PaboTa 1o nepeMerieHuIo 3apsiia B 3IEKTPUUECKOM MOJIE.

MarnuTtHoe nmoJie ¥ TOK. MarHuTHOE 1OoJe, €ro CBOMCTBA U XapaKTEPUCTUKU. 3a-
koH Ammepa. Cuna Jlopennia. BiussHre MarHuTHOTO TOJIsI HA OMOIOTHYECKHE 00b-
€KTBHI.

I'eomeTrpnueckas u BOJIHOBasA onTuka. OTpakeHue, MpPeIoOMIICHUE, MMOTJIOMICHUE
ceera. lucnepcus ceera. MaTepdepenius cera. Judpakuus csera. [lonspuszarms
CBETA.

AToMHas M saaepHas ¢usuka. Crpoenue aroma. OnbiT Pesephopna. Kantossie
noctynarel bopa. Moaens aroma Bomopoaa no bopy. CtpoeHue aToMHOTO sipa.
PaguoakTuBHOCTH. 3aKOH paJuMOaKTUBHOIO pacnana. EcTecTBeHHas M MCKYCCTBEH-
Hasl paJUOAKTUBHOCTD. S IepHbIe peaklnu.

Hroro
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4.3. ConeprxaHue J1a00paTOPHbIX 3aHATHIA

HanmMeHnoBanue 1a00paTOpHBIX 3aHITHI

Koma-Bo
JacoB

BBoansiit uncrpykrax no Th. Onpenenenue norpemHoctel nsmepennii. Onpeze-
JIEHUE TJIOTHOCTH TeJI MPaBUIILHONW FeOMETPHUECKO (OpMBI

W3ydyeHne rapMOHNYECKHX KOJeOaHUI ¢ MOMOIIBI0 MPYKMHHOTO MasiTHUKA

[\

M3ydeHne 3aK0Ha COXpaHEHMsI U IPEBPALICHHsI SHEPTUU

10




OmnpeneneHre MOMEHTa HHEPIIMHU METOJIOM KPYTHIIbHBIX KoJeOaHui

Onpez[eneHHe SKBHUBAJICHTHOI'O COIMPOTHUBJICHUA IPU MMOCIICAOBATCIIBHOM U ITaPAJIICIIb-
HOM COCAMHCHUAX

Onpenenenne moaynst FOura meronom aedopmanuu u3ruda

Omnpenenenne Gpokyca U ONTHYECKON CHIIBI COOMpAIOIIEH U PaCCEHBAIOIICH JTMH3BI

@ N v e

Wzydenue saBneHust [Uppakiuy U U3MEPEHUE IJTHMHBI CBETOBOM BOJHBI C TOMOILBIO
T (HPaKITMOHHON PEIIETKH

N (NN DN

Hroro

4.4. Copepxanue NpaKTHYECKHUX 3aHATHH

z

HanmeHoBaHMe NPaKTUYECKUX 3aHATHN

=
=
=

Koma-Bo
4acoB

Kunemaruka npsiMOJIMHENHOI0 JBUKEHHSI MAaTEPUAIIbLHOM TOUKHU

JnaaMuka ABMOKEHHS TEJl 110 HAKJIOHHOM IJTIOCKOCTH

JlnHaMyKa IBUKCHUS CBA3aHHBIX TEJI HUTHIO, IEPEKUHYTOU Yepe3 HEBECOMBIN
OJIOK.

Kunemarrka u JHaAMHUKa TapMOHUYECKUX KoJeOaHui

I1epBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHNE K PA3IIMYHBIMUA30IIPOLIECCAM

DJIEKTPOCTaTUKA

Onrtuka

el P A Rl Fal B Sl e

Anepuas pusnka

[NSARNSR I \ORE \ORY NS I \S R\

Hrtoro

4.5. Buabl u coaep:kaHue caMOCTOAATEIbHON padoThl 00y4Yalomuxcst

4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs

Bunsl camoctosTensHOU paboThl 00ydaromuxcs KonunuectBo yacos

[ToaroroBka K MPakKTUYECKUM 3AHATUAM 20

[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE J1abopaTop- 20
HBIX paboT

IloaroroBka K IPOMEKYTOUYHOHN aTTECTAlUU 20

HTroro 60

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX Cs

- HaunmenoBanue TeM 1 BOpocoB

Kom-Bo
4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MJIeajlbHOro rasa. Konnenrpanus mo-
nexyin. OyHkus pacnpenesneHuss MoJIeKya MPOCTPAHCTBE U MO ckopocTsM. Cpen-
Hue ckopoctH. aBnenue rasza. [IpuOmmkeHHOE BBIpaKEHHE Ui CPETHEro yucia
yZapoB MOJEKYyd O cTeHKy. CBs3b JaBICHMS CO CPEIHMM 3HAa4EHHEM KBajpara
CKOPOCTH MoJieKysbl. OCHOBHOE ypaBHEHHME KMHETHUECKOM Teopuu rasa Pacrpe-
nexenne Makcseiia — bonbiiMana.
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2. TepmoauHamuka naeaapHoro raza. Mous Bemecrsa. Yucno ABoragpo. Mossp-

12
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Hasli Macca. YpaBHEHUE COCTOSIHUS HJAeaIbHOTO Ta3a. 3akoH [lanprona. Cpennss
JHEPIUs MOJIEKYJbl. BHYTpEHHSS DJHEprus HACaIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTs WIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOobl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
1wl M300apuueckuii mporiece. TermmoeMKOCTh UIeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. Mzotepmuueckuit mpouecc. AnuabaTudeckuil mporecc. DHTPONHUsS ne-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyibl, CBA3bIBAIOIIEH MIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEJIEH TOKA. 3aKOH coXpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTh KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTopoHHHE criibl. PaboTa CTOPOHHHMX CHII 12
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABIMXKYyIIas cwuia. Hanpspkenue
Ha HEOJTHOPOAHOM y4acTKe 1enu. 3akoH OMa 11 OJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKa.

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apsi/ibl U TOKU. MaruutHoe nosje. MarautHas
uHaykuusg. CusaoBble TMHUM MarHuTHOTrO mojsi. Cuna Jlopenua. [IBrxenue 3apsi-
KEHHOM YacTHLBI B OJHOPOJHOM H IIOCTOSSHHOM MArHUTHOM ToJie. J[Br>keHue
BJIOJIb CHJIOBOWM JIMHUU. J[[BM)KEHHME MO OKpPYXKHOCTH. 3aBHCHUMOCTb pajJuyca
OKPYKHOCTH OT CKOPOCTH JIBM>KEHMS YacCTHULbL. J[BM>KEHHE 1O BUHTOBOMW JIMHHM.
[lar wpaguyc BUHTOBOM JIMHUM. [I[BH>KEHME  3apsOKEHHOM — 4acCTULBI
B 2JIEKTPUYECKOM WM MAarHUTHOM MNoJsAX. OmnpenerneHne OTHOLIEHUs 3apsaa dIIeK-
TpOHA K €ro Macce METOA0M MarHerpoHa. /[eficTBre MarHUTHOTO MO

Ha MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHUTHOM Moje. Mar-
HUTHBIA MOMEHT.
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5. OcHOBBI KBAHTOBOI MeXaHUKU. KOpyCKyIapHO-BOJHOBOU Ayanu3M. BomHbl e
Bpotins. ®opmynsl ge bpoins. Judpakuus 31eKTpOHOB U HEHTPOHOB B KPHCTAI-
nax. BoaHoBas ¢pyHkiusa u ee cmbici. YpasHenue lllpenunrepa. Bonna ne bpoii-
75 Kak pemienue ypaBHenue lllpeaunrepa st cBoOonHON vacTuubl. Heompene-
JICHHOCTH KOOPAMHATHI U UMNyJjibca. COOTHONIEHWE HEOMPEACICHHOCTEH. YpaB-
Henue lllpenunrepa nns cranvoHapHbIX cocTOsiHUM. CIEKTp SHEPruil.

12

HUTroro 60

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aromuXxcst

Y4eOHo-MeTonuueckue paszpabotku mmeroTcss B Hayunoitoubnuoreke @I'BOY BO HOxHo-
Vpansckuii [AY:

1. InnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [DIEKTPOHHBINA pecypc]| : MEeTO. yKa3aHUs AJi BbI-
TTOJTHEHHS IPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbEHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHeT.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; FOxno-Ypanbckuii ['AY, UHCTUTYT arpo’KoiI0orun .—
Mmuacckoe: FOxno-Ypansckuit [AY, 2017 .— 28 c. : ui., Tabn. — C npui. — bubnumorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTuka [DNeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITIOJIHEHHS MIPAKTUYECKUX U ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poakosorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JokanpHOM cetu MAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TIocTOSIHHBIN 3JIEKTPUUECKUI TOK [DNEKTPOHHBIN pecypc] : METO/. YKa3aHUs AJisl BHITOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0HI OLIEHOYHBIX CPEACTB AJIsl MPOBeAeHUS

NMPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOYHBIX CPEACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MPOMEXYTOUHOI aTTecTaluu of0ydarommxcs no aucuuruinae. GOoH OLEHOYHBIX CPEACTB MPECTaB-
neH B IIpunoxenun.

7. OcHOBHAs M IONOJHUTEJIbHAS YUeOHas1 JInTepaTypa, Heo0XxoauMmast
AJISl OCBOCHMS AU CHHMILIUHBI

OcHOBHas 1 JOTIOJHUTENbHAS yaeOHas muTepaTypa umeercs B HayuHoit OubOmmoTeke M 3iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHOU cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHasi InTEpaTypa
1. I'paboBckuii, P.1. Kypc pusuku [DnexkTpoHHslii pecypc] : yued. mocodre — IIEKTPOH. aH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna:_https://e.lanbook.com/book/3178
2. I'pabosckuii, P.1. CoopHuk 3a1a4 1o ¢puszuke [DIeKTpOHHBIN pecypce] : yued. mocodue — Diek-
TpoH. naH. — Cankrt-IlerepOypr : Jlansb, 2012. — 128 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/3899

JonosHuTebHAS IUTEPATypa
1. Kanamaukos, H.I1. ®usuka. IHTEpHET-TecTUpOBaHUE 0A30BBIX 3HAHUM [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H.IT. Kamamuukos, H.M. KoxxeBHrkoB. — DnektpoH. gan. — Cankt-IletepOypr :
Jlanb, 2009. — 160 c. — Pexxum noctyna: https://e.lanbook.com/book/172
2.Kyp6aues, FO.®. duszuka : yuebHoe nocodue / F0.®. Kypbaues. - M. : EBpaszuiickuii OTKpBITHINA WH-
ctutyT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [Dnextponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. bysynosa, M. 0. ®u3suka : yuebnoe nocodue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 371eKTpOHHO-O0MOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
4. JIro6as, C.U. ®usuka : kype aekuuii / C.W. Jlro6as ; CTaBpOmodbCKUil TOCYIapCTBEHHBINA arpapHbIi
yHuBepcuteT. — CtaBponosib : CTaBpONOJbCKUNA TOCYAApCTBEHHBIM arpapHblidi yHUBepcuteT, 2015. —
141 ¢ : oTabm., rpad., cxeM., Wil — Pexmm goctyma: 1O  TOAMNHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nHPpOPpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

1. EnnHoe OKHO IOCTyIa K y4eOHO-METOUYECKUM pa3padoTkaM https://toypray.pd
2. 9bC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

4. HayuHnas >nexTpoHHas 6nbnnoteka «eLibrary»http://elibrary.ru
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9. MeToaundyecKue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JHUCHUIIJIMHBI

Y4ebHo-MeTotnueckre pa3paboTku uMmerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
1. IunaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : METO. yKa3aHUs AJis Bbl-
TTOJTHEHUS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbEHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arpo’KoiI0ruu .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH
MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DneKkTpocTaTrka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl JIsl BHITTOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poakosnorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TIocTOSIHHBIN 3JIEKTPUUECKHI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUsl IJisl BHITTOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCyLeCTBJIEHUH 00Pa30BaTeIbHOT0
npouecca no TUCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrevyeHnst 1 HH(POPMaLMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Un¢popmanmonno-cnpasoynas cucrema 'OCToB Texskcnept http://www.cntd.ru.

[IporpammHoe obecnieueHue:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, Jlunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBINA TOTOBOD
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3HOHHBIN JOTOBOP
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunenzuonnsiii goroop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security npns  OusHeca, JIMIIEH3MOHHBIA  JTOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OneparnmoHHasl CcHUCTeMa CIHEUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii joroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018
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11. MaTepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYILIeCTBJICHHs 00pa3oBaTe/ib-
HOTI'0 Npouecca Mo AUCHUILINHE
Y4yeOHble ayAuTOpPHHU AJIsl NPOBEACHHUS 3aHATHH, NMPeIyCMOTPEHHBIX NMPOrpamMMoii, OCHa-
LIeHHbIE 000PY10BAHHEM M TeXHMYECKHMH CpeACTBAMHU 00y4eHHs

1. Yuebnast ayauTopus AJis MPOBEIECHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALEHHAs] MYJIbTHUMe-
IUHHBIM 000pyI0BaHNEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas aymuTOpHs IS IPOBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusnukum —
107.

3. YueOHas aymuTopus IJis MIPOBEACHUS MPAKTUYCCKUX 3aHATHH, 3aHATUHA CEMUHApPCKOTO THIIA,
BBITIOJTHEHUS KYPCOBBIX PabOT, TPYNIOBBIX M WHAUBHIYAIBHBIX KOHCYIBTAIIUHN, TEKYIIETO KOHTPOJIS U
MPOMEKYTOUYHOM arTectauuu — 1035.

ITomemeHus 1Jis1 CAMOCTOATEJBLHOM PadoThI 00y4ar0IMXCS
1. TTomemenus 1151 caMOCTOATENbHON paboThl oOyuatomuxcs — ayautopust Ne 111a, 108, ocHa-
LICHHBIE KOMIIBIOTEPHON TEXHUKOM C IOJKIIIOUEHUEM K ceTH «MHTepHeT

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

BbapomeTtp bP -52

Kommiekt 6710K0B IHHAMOMETPOB
Moaenb KpUCTaUIMYECKON PEIIEeTKH
Mopens aneKkTpoaBUraresns
DIEeKTPOCKOIT Jab0paTOPHBII

HaGop rpy30B 1o MexaHHuKe

HaGop nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIIIHOE

[lIratuB n3onupyromuUn

Becsl yaueOHbIE ¢ TUpsSMHU

BonbT™meTp nabopaTtopHbIi

Peocrat PIT-6M naGopatopHbIii
Kanopumertp

[lItatus naboparopusiii [IJI-2
[Mucronet GammcTHYECKU
JlaGoparopHubrit Ha00p «TerIoBbIe MPOIECCHI»
Cronuk noabeMHbIN

CTpesiku MarHuTHbBIE

Jlaboparopusrit Habop «I3omporecchi»
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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 3aKOHOB MAaTCMAaTUUCCKHX, CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHH.

Kontponupyemsie pe- ®opmupyemsie 3YH
3yJIbTaThl OCBOCHUS
oron 3HaHUs YMEHUS HaBBIKH
(KOMITETEHITUHN )
N-1onk-1 Ucnonesyer | OOywaromuiicss pomken | OOyqaromuiicss  gon- | OOyuarommiicss TOHKEeH
OCHOBHBIE 3aKOHBI 3HaTh:OCHOBHbIE (U3H- | XKEH BJIAJICTh: HaBbIKAMU
€CTeCTBEHHOHAYYHBIX | YECKHE 3aKOHBI, ABJICHHS | YMETh:UCIOIb30BATh OPUMEHEHHUS COOTBET-
JUCLUIUIMH AJIS pelle- | U TNPOLECChl, Ha KOTO- | OCHOBHbIE (PM3NYECKHE | CTBYIOUIETO  (PU3UKO-
HUSl CTaHIAPTHBIX 3a- | PBIX OCHOBAHBI MPUHIU- | 3aKOHBI M TIOHATHS JJIS | MATEMaTUYEeCKOro  arl-

Ja4 B 00J1aCTH MPOU3-
BOJICTBA, NIepepabOTKH
U XpaHEeHHsI CEeITbCKO-
XO03SIMCTBEHHOM TIPO-
JTYKIUH ¢ TPUMEHEHHU-
eM HH(pOpMaIOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI

bl JEWCTBUASA OOBEKTOB
npogeccuOHabHON  Jie-
SATEILHOCTH W KOTOPBIC
UCTIONIB3YIOTCSL IS pe-
meHus: npogecCuoHaAb-
HBIX 3a7ad - (b.1.0.32 -
3.1)

pemeHus mpodeccuo-
HaJIBHBIX 3aJa4 -

(b.1.0.32-V.1)

napara, METOJOB aHa-
JM3a ¥ MOJIEIIMPOBAHUS,
TEOPETHYECKOTO M JKC-
NEPUMEHTAJIBHOTO  HC-
CIICIOBaHUS TIPH pellle-
HUM  TpodecCuoHab-
HBIX 3amad - (b.1.0.32 -
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.1.0.32 -3.1 | OGyyaromuiics 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.1.0.32 - | OGyuarommwiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
V.1 YMEET HUCII0JIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BaTh OCHOBHbIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (U-

18




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-

npodeccronanb- (dbeccruoHaNbHBIX HAJIBHBIX 3a7a4 C HAJIBHBIX 3a7a4
HBIX 3a]1a4 3a7a4 HE3HAYUTEIbHBIMU
3aTPYJHEHUAMU
b.1.0.32-H.1 | OGyuarommmiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaCCT HaBbIKA-
MU IPUMECHEHUS
COOTBETCTBYIOIIIE-
ro usuko-
MaTEMaTHYCCKOI'O
armrmapara, MeTo-
JIOB aHAJIN3a U
MO/JICIIUPOBAHUS,
TEOPETUYCCKOTO U
AKCIEPUMEHTAITb-
HOTO MCCIIEIOBA-
HUS TP PEIICHUH
npodeccronanb-
HBIX 327124

ci1abo BrajeeT
HaBBIKAMU TIpUMe-
HEHUA COOTBET-
CTByIOIIETro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIIU-
poBaHuA, TCOPCTU-
YEeCKOT0 M KCIIe-
PUMCHTAJIBHOT'O HUC-
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. TunoBble KOHTPOJIbHBIE 3aJaHNUsl U (MJTH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIE /IJIsl OLEHKH 3HAa-
HHi, yMeHHii 1 HABBIKOB U (MJIH) ONBITA AeATEIHLHOCTH, XaPAKTePU3yIHX ¢oOpMHPOBAHHOCTH
KOMIIeTeHIHii B Npoiecce 0CBOCHUS TUCIHHIINHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH, YMEHUN U
HABBIKOB, COJIEPKATCSA B YI€OHO-METONUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. InnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : MEeTO. yKa3aHUs AJi BbI-
MTOJTHEHUS IPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MUurepHer.

http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [ DNeKTpOHHBIN pecypc] : METOM. YKa3aHusl IS MPAKTUYECKUX B CAMOCTOSTEIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arposKoiaoruu .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

HAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf

.— JlocTyn u3 cetu MUATEpHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTathka [DNeKTPOHHBIN pecypc] : METOMA. YKa3aHUs JJIsl BBITIOJTHEHUS MPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; KOxHo-Ypanbckuit AY, UncTutyT ar-
poakosiorun .— Mmuacckoe: FOxxno-Ypanbckuii 'AY, 2017 .— 50 c. : wi., Tabn. — bubnuorp.: c. 47
(5 ma3s.) — 0,8 MB .— Jloctyn u3 nokanpHou cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [loctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. IToCTOSTHHBIN ATIEKTPUUECKUMN TOK [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHUs JJIsl BEIOJHEHUS
MPAKTUYECKUX U CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; KOxHo-Y panbckuii
I'AY, UacTutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuii ['AY, 2017 .— 44 c. : un., Tabn. —
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bubnwuorp.: c. 41 (7 Ha3B.) .— 0,5 MB .— Jloctyn u3 nokanbHoi cetu UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauyeckne MaTepuaJbl, oNpee/siioiiue Npoueaypbl OleHUBAHUS 3HAHMIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XaPaKTePU3yOINX C(h)OPMHPOBAH-
HOCTL KOMIIeTeHIU I

B nmannoM pazzienie METOAMYECKHE MaTEpHUalibl, ONPEACIISIONINE NPOLUEayphl OLICHUBAHUS 3HA-
HUH, YMEHUH, HaBBIKOB, MO MUCHHUIUTNHE «DH3UKa», MPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY U3 HC-
MOJIb3YEMBIX BUJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIlMH O0ydJaroIIHX-
csL.

4.1. OueHo4HbIe cpeacTBa s MPOBeJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTHUYECKOM 3aHATUU
VYCTHBIA OTBET Ha MPAKTUUECKOM 3aHATUHU HCIIOJIB3YETCs JJISi OLIEHKU KadecTBa OCBOCHHUsS 00Y-
YaIOUMMCs OCHOBHOM TTPOo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 110 OTIEIBHBIM BOIIPOCAM U

TeMaM JUCIUIUTUHBL. TeMbl U TIaHbl 3aHATHI 3apaHee cooOlmraioTces odydaronmcesa. OTBET OLEHUBA-
€TCsl OLIEHKOHN «OTIMYHO», «XOPOIL0», «YJOBIECTBOPUTEIBHO» HIIN «HEYIOBICTBOPUTEIBHO.

No OLleHOYHBIE CPEJICTBA Kox u HaumMenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHANKATOPa KOMIIE-
TEHIINU
1 Jluck paaumycom 20cM BpaIiaeTcsl COrNacHo ypaBHeHUIo p=A+Bt+Ct?, Na-1.011K-1

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

Onpenenuts st MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yria MEX]y BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHM, a TaKXKe YUCIO 000po- CTBEHHOHAYYHBIX

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

IIEHUST CTaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITEIbHO-
CTHU

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

IlIkana Kpurepun oneHuBanus

- 00yJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IEHHs, KPUTUIECKOTO OCMBICIIE-
HUS ¥ BOCHPUATHS MH(OPMAINH, HABBIKW ONKCAHUS OCHOBHBIX (pU3M-
Ornenka 5 YECKHUX 3aKOHOB, SIBIICHUH U ITPOLIECCOB;

(oTIMYHO) - Marepuaj U3JI0KE€H I'PaMOTHO, B ONPEEIECHHON JIOTUYECKOU MOCIe-
JIOBaTEIBHOCTH, TOYHO HCIIOJIb3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU MIPUMEpPaMU, IPUMEHSTh UX B HOBOW CUTYaIlWH;
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- IPOJIEMOHCTPUPOBAHO YMEHHUE PEllaTh 3a/1a4H;
- MOTYT OBITH TOMYIICHBI OJIHA—ABE HETOYHOCTH IPU OCBEUICHUH BTO-
POCTETIEHHBIX BOIPOCOB.

OueHka 4
(xoporo)

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

- B YCBOGHUM y4eOHOro marepuayia JOMyIIeHbl HeOOIbIINE MPOOEbl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onenka 3
(YIOBJIETBOPUTEIHHO)

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

- UIMEIIMCh 3aTPYIHEHUS WU JOMYIIEHBI OMMOKU B ONPEICICHUH TTOHS-
TUN, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, ONMUCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHBIE MTOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOTO Marepuana; oOyJaronuiicss He MO-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaINH.

Onenka 2

(HEy1OBJIETBOPUTEIILHO)

- HE PACKpPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana;

- oOHapy)XeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIeld WM Haubosee
BaXHOU YacTH yueOHOTO Marepuana;

- JIOTIYIIEHBl OIMIMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJad, KOTOPBHIE HE WCIPABICHBI IOCIEC HECKOJIbKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. Otuer 110 J1aGOpaToOpHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS

OCHOBHOH MpOQecCHOHATBHON 00pa30BaTEeIbHOM MPOrpaMMBI IO OTAENBHBIM TeMaM JAWCIHILIHHBL
Coneprxanue u Gpopma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopubiM padotam (m. 3 ®OC). ConmepkaHue OTYETa U KPUTEPUHU OIICHKU OoTdyeTa (Tabj.) JOBO-
ISITCS 10 CBEJICHHS 00Yy4JaloUINXCsl B HaYale 3aHsTHH.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ortuer no nabopaTopHoii paboTe UHIUKAaTOpa KOMIIe-
TEHIINH
1 1. UTo Ha3bIBaeTCs CUIION TSAXKECTH? NJ-1.0IIK-1

2. Yto nogHUMAaETCs MO CUJIOM BCEMUPHOTO TATOTEHUS !

3. 3anummuTe GopMyTy IS ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH.
4. Kak omnpeensercsi yCKopeHrue CBOOOTHOTO TaJeHHUs C TTOMOIIBIO
MaTEMAaTHYEeCKOTO MasTHUKA?

5. Yrto Ha3BIBaETCSI MaTEeMaTHUYCCKUM MasTHUKOM ?

6. Kak onpenenuts nepuo; kojaeOaHNI MaTeMaTHYECKOTO MasiTHUKA?

Hcnonb3yeT oCHOB-
HbI€ 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIUIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlpaBJICH-

HOCTBIO PO ECCHO-

HaJILHOU JIeITENbHO-

CTH

OTuer OLIEHNBAETCS N0 YCMOTPEHHUIO MPENOJABATEINS OLIEHKOW «OTIIMUHO», «XOPOLIO», «yJ0-
BIICTBOPUTEIIBHO», «HEYIOBIECTBOPUTEIBLHO» WM OLICHKON «3a4TEHO», «HE 3a4TeHO». OLeHKa «3auTe-
HO» CTaBUTCS oOydaroumumcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBJIECHHBIM
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JUTSL TIOJIOKUTENBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYeTa.

Ixkana

Kputepuu onenunBanus

OrneHka 5
(oTIHMYHO)

- I3JIOKCHHUE MaTepHaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBbICKa3bIBaTh U OOOCHOBATh CBOM CYXJCHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE ONTUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

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

- CIIOCOOHOCTH peniaTh 3aa4H.

OueHka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JJOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUYECCKUX 3HAHWUN TSl ONMUCaHUsl (HU3H-
YECKUX 3aKOHOB, SIBJICHUI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJICHUSI U OLICHUBAHUS pPEe3yJIbTaTOB M3MEPEHUU, HO COJEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,

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

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;

- 0OHapyKHMBaeTCsl HEAOCTATOUYHO IIyOOKOE€ MOHUMAaHHE M3Y4YEHHOT'O Ma-
Tepuania.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIIMOKH
B ONpECIICHUH TIOHSATHA M ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MpoHecCoOB, UCKAXKCH UX CMBICJI, HC PCHICHBI 3aAa4U, HC MMPABUJIIBHO OILC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MPOrpaMMbl, JOMYCKAIOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

HIxkana

Kpurepun oueHuBanus

O1eHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXJCHUSA IIPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- CIOCOOHOCTh pelIaTh WHXXEHEPHBIC 3a7add (JOIYyCKaeTCs Halndue
MaJIO3HAYUTENbHBIX OIMMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCA WJIM MOTPELIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHC HGOGXOZ[I/IMBIX TCOPCTUICCKUX 3HaHHﬁ; AOMYIICHBI
OMMOKH B ONPENEICHUU TIOHATHH M ONMUCaHUH (PU3MUYECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH MX CMBICJI, HC PCHICHBI 3aJladd, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMEbl, TOIyCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCsA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MPOrpaMMBI 110 TeMaM WM pa3jeliaM AUCHUIUINHBL. [lo pe3ynbraraM 3adeTa CTYIEHTY BBICTABISIETCS

OIICHKA «OTINYHO», «XOpOHIO», «YAOBJICTBOPHUTCIbHO» UJIIN «HCYJOBJIICTBOPUTCIILHO».

Ne OneHoYHbIE CPECTBA Kon n naumenosanue
TectupoBanue WHJUKATOpa KoMIIe-
TEHIIUU
1. 1.YpaBHEHUE IIIOCKOW CUHYCOUIAIbHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1

mwtics Bposb ocu OX, umeer suné = 0,01sin(l 0’t - 2x). [lepuon (B
MC) paBeH. ..
1)2
291
3)6.28-nipaB.oTBET
2. 17151 IONIepEYHOM BOJIHBI CIIPABEATTUBO YTBEPIKIC-
1. yacTuIsl Cpepl KOJIeOIIOTCS B HAPaBICHUN pacpocTpaHe-
HUSI BOJIHBI
2. YacTHUIBI Cpebl KOJIEOIIOTCS B HAIPABJICHUSAX, IEPIICHINKY-
JSIPHO HAIIPABJICHUIO PACIPOCTPAHEHHUS BOJHBL.- IPAB.OTBET
3. Bo3HUKHOBEHME BOJHBI CBSI3aHO C eopManvent cxarus -
pacTsLKEHHS
3.VpaBHEHUs JBIKEHHS TPYKHHHOTO MasiTHUKA
dix b,k R
47 m odr om e
aomasTra mraththenscammasmo e i o

SBnsercs nuddepeHuanTbHbIM YPaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHUS - IPaB.OTBET
*  cBOOOJHBIX 3aTYXAIOLINX KOJICOaHUU
CBOOOJHBIX HE3aTyXaIOIMINX KoJeOaHHi
4.YpaBHEHUE TIJIOCKOW CUHYCOWIAIbHOM BOJIHBI, PACIIPOCTPaHSAIOIIEH-
cst BIoss ocu OX co ckopoctbio 500 M\c, nMeeT BUJ

& =0,01sin(10% —

COSsWE

fexc . BonHOBOE yncio K (B M~))
paBHO..
e 5
* 2 mpaB.OTBET
* 05
e 19. Jlng nonepedHoil BOJIHBI CIIPABEIJIMBO YTBEPKICHHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C AehOopMaIfeit CoxaTusl —
pacTsKEeHUs
YacTuibl cpeibl KOJICOIIOTCS B HAIIPaBICHUH PaclpocTpaHe-
HUSI BOJIHBI
YacTuirsl cpepl KOJICOIIOTCS B HAITPABICHUSX,, TICPIICHIUKY-
JIIPHBIX HAIIPABJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanpHasi TOYKa COBEPIIIACT TAPMOHHYECKOE KoJieOaHUEe ¢ aM-
mutygo A=4cm u yactoroit v=2I"11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, MTPUHSATHIN 32 HAYaJIbHBINA, PABHO CBOEMY HAYaJIbHOMY

3HA4YCHHIO, TO TOUYKA KOJIEOJIETCSA B COOTBETCTBUH C YpPaBHCHHUEM (B

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUYHBIX

JUCLUIIINH JJIA pe-

LIEHUSI CTAaHJAPTHBIX
3a/1a4 B COOTBET-

CTBUH C HaIlpaBJICH-

HOCTBIO TTpodeccuo-
HaJIBHOM JIeSITENbHO-
CTH
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Ccn...
e x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4xt
6.YpaBHEHME MJIOCKOW CUHYCOM1aJIbHOW BOJIHBI, pACIIPOCTPaHSIOIIEH-

cs1 Boab ocu OX, mmeer Bug & = 0,01sin10° (7 — 5—)(;0). JlmrHa BOJIHBI

(B M) paBeH ....
* 3,14 npaB.oTBET
e 2
* 1000
7.YpaBHEHUE ABUKECHUS MIPY>KUHHOTO MasiTHUKA
2
ﬂ + ﬁ x=0
d® m
sBisieTcs nudepeHInaaIbHbBIM YPAaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJEOaHUH - MPaB.OTBET
*  BBIHYXXIEHHBIX KOJCOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
mwuTyaoil A =4 cM u yactoroit v =2 ', Ecniu cmenieHue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIHM, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaQU€HUIO, 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=0.045sin4 xt
e x=0,04sin xt
9. 5151 chepruecKoil BOJIHBI CIIPABENINBO YTBEPIKICHHE .. ..
* AMmMTya BOJHBI O0OPaTHO MPOMOPIIHOHATBHA PACCTOSHUIO
JI0 ICTOYHUKA KoJieOaHWH (B HEMOTJIONIAIOIICH cpefe) —
MpaB.OTBET
*  BoiHOBBIC TOBEPXHOCTH UMEIOT BUJI MAPAIIEIBHBIX JPYT APY-
Iy IJIOCKOCTEMN
*  AMIUIUTY/Ia BOJIHBI HE 3aBUCUT OT PACCTOSHUSA IO UCTOYHUKA
Kose0aHuil (Mpu yCIOBUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeyn)
10.YpaBHeHHEe ABUKEHUS TPY>KUHHOTO MasiTHUKA

saBisieTcst U depeHInaIbHbIM YPaBHEHUEM. . ..
*  CBOOOJHBIX 3aTyXalOMINX KOJIeOaHUA
*  CBOOOJHBIX HE3aTyXaIOIUX KoJIeOaHui
*  BBIHYXXIEHHBIX KOJICOAHHII - IPaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

mercs Baosib ocu OX, uMeeT BUI =0,01 sin(10°*t-2x). Jnuna
BOJIHBI ( B M) paBHa......
* 0,5
e 3,14-npaB.oTBET
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e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
ammuTynoil A=4cm u yacroroit v=2 ['n. Ecnu cMenieHne Touku B
MOMEHT BPEMEHH, IPUHATHIN 3a HAYAJIbHBIN, PABHO HYITIO, TO TOYKA
KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHeM (B CU).....
e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
* x=0,04 sin 4 nt- npaB.oTBET

Kputepun ornieHku oTBeTa cryaeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynprar TecTupoBaHus OOBSIBISAETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

Mlxana Kputepuun onennBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OreHka 2 (HeY/IOBIETBOPUTEIHHO) MmeHee 50

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUYHON aTTecTAllNN

4.2.1. 3a4deT ¢ OLIEHKON

3ader C OIEHKOW sABIIAETCS (POPMOI OIEHKHM KadecTBAa OCBOCHMS OOYYaIOIIUMCS OCHOBHOM
npogeccuoHanbHON 00pa30BaTEIbLHOM MPOrpaMMBbl IO pazzenam AuciuIuimHbl. [lo pesynbTaram 3aye-
Ta 00y4aromeMycsl BBICTABIIICTCS OLIEHKA «3a4TCHO» WJIM «HE 3a4TCHO»; OIEHKA «OTIIMYHO», «XOPO-
II0», «yJOBJIIETBOPUTEIHHO», «HEYOBICTBOPUTEILHO» B Cllydae AU(HEepeHIIMPOBAHHOTO 3aUeTa.

3aueT ¢ OLEHKOI MPOBOAMTCA MO OKOHYAHUM UTEHUS JIEKIUN U BBITOJHEHUS JTaOOPaTOPHBIX
(IpakTUYECKUX) 3aHATHA. 3a4eT MPUHUMACTCS IMPENoIaBaTeISIMK, MMPOBOJUBIINME JIA0OpAaTOPHBIC
(TpakTHUYECKUE) 3aHATHS, WA YUTAIONIMMHU JIEKIIMU MO JAaHHOW JUCUUIUIMHE. B ciiyyae oTCyTCTBHS
BEJIYILIETO IMpEnoaaBaTeis 3a4eT MPUHUMAETCS MpernojaBaTeileM, Ha3HAUCHHBIM PACIIOPSKEHUEM 3a-
Benytomiero kadeapon. C paspemnieHus 3aBeAyromero kadeapoit Ha 3adeTe MOXKET MPUCYTCTBOBATH
npemnoaaBaTens Kadeapsl, MPUBICYCHHBIHN JIJIs TOMOIIY B IpUEMe 3a4eTa.

[IpucyrcTBHe Ha 3a4eTe C OICHKOM MpernoaaBaTeNei ¢ Apyrux kadenp 6€3 COOTBETCTBYIOIMIETO
pacTopsKeHHsI PEKTOpa, MPOPEKTOopa 1Mo y4eOHo# paboTe min qexaHa GakylibTeTa He TOMYyCKaeTcsl.

®dopma(bl) MPOBEICHUS 3a4eTa (YCMHbIL ONpoc no bulemam) ONpeaensoTcs kabeapon u no-
BOJISITCS IO CBEJIEHUSI O0y4aIoNINXcs B HaYalle ceMecTpa.

Jlnst mpoBeeHus 3a4eTa ¢ OLIEHKOW BeAYIIW Mperno/iaBaTelb HAKaHyHE MOJIy4aeT B JeKaHaTe
3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIACTCs B JIeKaHAT MOCJIE OKOHYAHUS MEpPO-
MPUATUA B JIEHb IPOBEACHUS 3a4€Ta UIN YTPOM CIIEAYIOIIETO JHS.

OOyuaromiuecs Mpu SBKE Ha 3a4eT ¢ OLIEHKOM 00s3aHbl MIMETh pHU ce0e 3a4eTHYIO0 KHIKKY, KO-
TOPYIO OHU MPEABSBIAIOT IPENOIABATEIIO.

Bo Bpems 3auera ¢ OIEHKOW OOy4arommecs MOTYT IOJIb30BAThCS C Pa3pelleHHs] BEAYIIETO
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpelICTBaMH.

Bpewms moarotroBku oTBeTa B yCTHOM opme mpu cliade 3auera JOJDKHO COCTAaBIIATH HE MEHee
20 MuHYT (110 KeJTaHHUI0 00YYAIOIIET0Css OTBET MOXET OBITh 1O0CPOUYHBIM). Bpems oTBera - He 6omee 10
MHHYT.
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[IpenogaBaTento mMpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOPOCH
B paMKax MMpOrpaMMbl TUCLIUIUIAHBIL.

KauecTBeHHast oOlleHKa «3a4T€HO», BHECEHHas B 3aU€THYI0 KHI)KKY M  3a4€THO-
HK3aMEHALIMOHHYIO BEJIOMOCTb, SIBJISIETCS PE3yJIbTaTOM YCIEIIHOTO YCBOEHUS y4eOHOro MaTepuania.

Pesynprar 3auera ¢ OLIEHKOM B 3aYETHYIO KHUXKKY BBICTABIISIETCS B JE€Hb IIPOBEJICHUS 3a4eTa B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemonaBaTenu HecyT MepCOHaIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTh BHECEHHUSI 3allUCEW O PEe3yJbTarax MPOMEKYTOUYHOW aTTECTALMU B 3a-
YETHO-7K3aMEHALIMOHHYIO BEIOMOCTh U B 3a4€THBIE KHUKKH.

Ecnu oOyuaromuiics ssBUIICS Ha 3a4€T C OLIGHKOW M OTKAa3aJCsl OT MPOXOXKICHUS aTTeCTAI[H B
CBA3U C HEMOATOTOBJICHHOCTBIO, TO B 3a4€THO-3K3AMEHAI[MOHHYIO BEIOMOCTb €MY BBICTABIISIETCS
OLICHKA «HE 3aYTEHO».

HesiBka Ha 3aueT oTMedaeTcsl B 3a4€THO-9K3aMEHAILIMOHHON BEIOMOCTH CIIOBAMHU «HE SIBUJICS».

Hapymenne nuCHUIUINHBI, CIUChIBAHNE, UCTIONB30BaHNE 00YJaIOIIMMUCS Hepa3pelIeHHBIX Te-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JTHYHOW KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTesib 00s3aH yIalIHUTh
00yJaromerocs: U3 ayJIMTOPUU U MPOCTABUTH €My B BEJIOMOCTHU OIICHKY «HE 3a4TECHO».

OO6yyaronmumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaKUTEIbHOW MPUYUHE, UH-
TUBUYATbHBIE CPOKH TIPOBEICHIS 3a4eTa ONPEACISIOTCS JeKaHOM (paKyabTeTa.

OO6yyaronuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CJAI0T 3a4€T B CPOKH, ONpeaes-
emble YHHBepcuTeToM. MHpopMaIus o TUKBUAALMU 33J0DKEHHOCTH OTMEUYAeTCsl B DK3aMEHAIMOH-
HOM JINCTE.

Jonyckaercs ¢ paspelieHus AeKaHaTa ¥ JIOCPOYHAs clada 3a4eTa C 3alUChbI0 PE3yJIbTaTOB B
SK3aMEHAIIMOHHEIN JIUCT.

HNuBanuapl U nvna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbS MOTYT CHAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanmuabpl U auia ¢ orpaHUYEeHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI, UMEIOIIUE HAPYLIEHUs OMOPHO-ABUTaTEILHOIO aIlapara, JIO0MYCKarTCs
Ha aTTECTAllMOHHBIE UCTBITAHNS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOLINX.

[Ipouenypa npoBeneHUs MPOMEKYTOUHOM aTTeCTAllUU Il OCOOBIX cllydaeB u3joxkeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOIl OGakanaBpmara, crneuuanurera u Marucrparypsl» OPI'BOY BO HOxuo-Ypanbckmii [AY
(FOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHoYHbBIE CpEeICTBA Kon n naumenosanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KOMIe-
TEHITUN
1 2 cemecTp N-1.0IIK-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yeT 0OCHOBHBIE
1. [Ipenmet dpuzuku. OOIIas CTpyKTypa u 3a7a4u Kypca GU3u- | 3aKOHBI €CTECTBEHHO-
KH. HAYYHBIX AUCIHILTAH
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE JUISl pEIIeHUs CTaH-
U ero xapakrepuctuku. CpemHsisi CKopocTb. MTHOBEHHAsl CKO- | JIapTHBIX 3a1a4 B 001a-
POCTb. CTH MPOU3BO/ICTBA, TIe-
3. PaBHoyckopenHoe aBmxenue. Cpeanee yckopenue. Mrao- pepabOTKU M XpaHCHUS
BEHHOE YCKOPEHUE. CEJIbCKOXO035MCTBEHHOM
4. Kunematuka IBUKEHUS 110 OKPY>KHOCTH. MIPOAYKLIMU
5. 3akonbl Hetotona. Macca u cuiia. Bunbl cut B mpupojie u ux
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MIPEACTABICHUE B MEXaHUKE.
6. JluHaMMKa BpalaTeJIbHOrO IBUKEHUS TBEPAOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKH BPAIaTEIbHOTO JIBHKECHUS,
MOMEHT CHUJIbl, MOMEHT UHEPIIUU, MOMEHT UMITYJIbCa)
7. IMITyJIbC 1 €r0 CBA3b C CHJIOW. 3aKOH COXPAHEHUS UMITYJIb-
ca.
8. PaboTa u momHOCTE. [loTeHIIMANBLHAS M KUHETHYECKAs
SHEprusl.
9.Ces13b 3Hepruu u pabotsl. [IpeoOpa3oBanue sHeprun. 3aKoH
COXpAHEHUs SHEPTUH U €ro 3HAaUCHHUE.

II Mexannyeckue KoJ1e0aHUS U BOJIHBI
10. KonebarenbHble ABMKEHUSA. ['apMOHUYECKHE KOJIeOaHUs 1
UX XapaKTEPUCTUKU. MaTeMaTU4eCKUI U NIPYKUHHBINA MasiT-
Huku. Gopmyna 1ist mepuo 0B KoeOaHmi.
11. IIpeBpaiienue sHEPrUH P KOJIeOaTeILHOM JIBUKCHUU.
BreinyxneHHbie 1 cBOOOIHBIE KOoieOanus. Pe3onanc.
12. Pacnipenenenue xonebanuii B ynpyroi cpene. [Ipomonbabie
Y NIONIEPEYHbIE BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.TemnepaTypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBo6ozp!. [ToHas KUHETHYECKAss YHEPTUS MOJIe-
KYIL.
15. YpaBHenue MenneneeBa — Kinanelipona u ero xapakrepu-
CTHKHU.
16.9xcriepuMeHTaIbHbIE Ta30BbI€ 3aKOHBI.
17. 1 3akOH TepMOJMHAMUKH U €r0 MPUMEHEHHUE K Pa3JINYHbI-
MH30IIpOLIECCaM.
18. AnqunabaTudeckoe pacuimperue rasa. Pabora, copepiaemas
pU U3MEHEHUH 00beMa rasa.

IVOaekTpocraTuka

19. Dnexrpusanus ten. 3akoH KynoHa. 3akoH coxpaHeHus
ANEKTPUYECKOTO 3apsa.
20. Dnektpuueckoe nosie. HanpsaeHHOCTh 3JIEKTPUUECKOTO
noJist. IToTox BekTOpa HaNps>KEHHOCTH 3J1. TOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3aps/ia B JIEKTPUISCKOM TI0JIe.
IToTeHuman u pa3HOCTb NOTEHIMANIOB. CBsA3b MEXKAY HaIps-
KEHHOCTBIO U Pa3HOCTHIO MMOTEHIIUAJIOB.
24. DnextpoeMKocTb. KoHZeHCaTOphl. DHEPrHs 3JIEKTPUUECKO-
o MOJIs.

V IlocTOSIHHBIN 31eKTPUYECKHH TOK
25. Dnexrpuueckuit Tok. Cuna Toka. [ImoTHOCTH TOKA. Pas-
HOCTh NOTEHIMAJIOB, HamnpsikeHue, J/1C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma 151 ydacTKa ey U nojaHou nenu. ConpoTus-
JIEHUE MPOBOTHUKOB.
28. IlocnenoBaTesbHOE U NApaAJIIEIbHOE COEAMHEHNE ITPOBO/-
HUKOB.
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29. Pabota 1 MOUTHOCTH TOKa. 3akoH [[xoyis - Jlenna.
30. DneKkTpruYecKHil TOK B razax (CaMOCTOSATENbHASI K HECAMO-
CTOATENbHAs POBOJIUMOCTH, TUIIBI PA3PSAIOB).
31. DneKTpuYecKuii TOK B OTYIMPOBOIHUKAX (COOCTBEHHAS U
MIPUMECHAs MPOBOJMMOCTH MOJTYIIPOBOJHUKOB).
32. DneKTpUYeCKUi TOK B pacTBOpax U pacijiaBax 3J1€KTPOJIH-
TOB (3akoHBI Dapajes, SIEKTPOJINU3 U €ro MPUMEHEHHUE).
VI Marnerusm
33. MarauTHoe 1oJje, MarHuTHast UHAYKIHS, MAarHUTHBIN TO-
TOK.
34. MarunuTHbl€ CBOMCTBaA BeleCTB. /J{uamaruerusm, napamar-
HETU3M U (eppOMarHeTH3M.
35. JleficTBME MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM. 3aKOH
Awmmnepa. 3akoH buo-Capappa-Jlannaca.
36./lelicTBUE MarHUTHOTO MOJISI HAa ABWXKYIIMiCs 3apan. Cuna
Jlopenua.
37.51Bnenue 31eKTPOMarHUTHON MHAYKLIMU U CAMOMHAYKIIUH.
38. [lpuniun aeicTBus Tpanchopmaropa.
VII Bos1HOBBIE H KBAHTOBBIE CBOICTBA CBETA
39. ludpaxuus cBeta. {udpakiuonnas pemerka.
40. Uatepdepenius ceera. MeTo bl MOMy4EHUsT KOTE€PEHTHBIX
BoJIH. MHTEpdepomerp MaiikenscoHa.
41.ITonspuzanus ceeta. 3akoH bprocrepa. 3akoH Maitoca.
42. ®otorpdekr. 3akoHsl PoTtorddexra.
43. NlaBnenue ceera. OnbIThl JIeOenena.
44. OnpITHBIC 3aKOHBI U3Ty4eHUs a0COIFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiimMana, 3akoH BuHa).
45. Cnextp uznydenus Bogoposaa. Criekrpanbublie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomMHas 1 sinepHast pusznka
46. CBs13b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMU CBOWCTBAMHU
yactul. ®opmyia ge-bpoiis.
477. EcTrecTBeHHas1 palu0aKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJlOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtoMHoOE A11po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-

pBI).

[IIkana u KpUTEpUU OLIEHUBAHMS OTBETA 00YUAIOLIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kpurepun oneHuBanus

3HAHUC NIPOrpaMMHOI0 MaTcpualia, yCBOCHHC OCHOBHOH U JOIIOJIHUTCIIb-
HOM JUTEpaTypbl, PEKOMEHJOBAaHHOW MPOrpaMMON AUCHIUIUIMHBI, Tpa-
BUJIBHOC PCIICHHUC 3adadun (znonycxaeTc;I HaJIM4u€ MaJIO3HAYUTCIIBbHBIX
OreHka «3a4TeHO» OIIMOOK MM HEIOCTAaTOYHO IOJHOE PACKPBITHE COJEp)KaHuEe BOIPOCaA,
WM NOTPCIIHOCTL HCIIPUHIUIIHUAIIBHOTO XapaKTEpa B OTBCTC HA BOIIPO-
CHI).

I[OHOHHI/ITGHBHBIM YCJIOBUCM MOJIYYCHHUS OIICHKH «3a4YTCHO» MOT'YT CTAaTh
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XOpOIIIME MMOKAa3aTeNM B X0/ MPOBEIACHUS TEKYIIETO KOHTPOJIS U CHCTe-
MaTH4ecKasi akTUBHAs paboTa Ha y4eOHBIX 3aHITHUSX.

O1LeHKa «HE 3aU4TECHO»

npo0esibl B 3HAHUSX OCHOBHOI'O MPOTPaMMHOIO MaTepuaia, MNPUHIUIH-
QJIBbHBIE OITMOKY MPU OTBETE Ha BOMPOCHI.

HMIkana

Kpurepun oueHuBanus

OrneHka 5
(oTIHMYHO)

- 00y4aroIUiCs TIOJTHO YCBOWI YUeOHBIN MaTepua;

- TOKa3blBae€T 3HAHME OCHOBHBIX MOHSATHI AMCUUIUIMHBI, TPaMOTHO
MOJIb3YeTCSl TEPMUHOJIOTHEH;

- TIPOSIBJISIET YMEHHE aHAJU3UPOBATh U 00001maTh HHPOPMAITNIO, HABHI-
KM CBSI3HOTO OMMUCAaHUsl SIBIICHUU U MPOLIECCOB;

- IEMOHCTpUPYET YMEHHE H3JIaraTb Marepual B ONPEIeICHHOI Jloruye-
CKOM MOCJIEN0BATEILHOCTH;

- TIOKa3bIBa€T YMEHHUE WJUIIOCTPUPOBATH TEOPETHUECKUE TMOJOKECHUS
KOHKPETHBIMH NPUMEPAMU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHN, YMEHUN
Y HaBBIKOB;

- MOTYT OBITH JOMYIIEHBI OJHA—/BE HETOYHOCTHU TPU OCBEUICHUH BTO-
POCTETIEHHBIX BOIPOCOB.

Onecuka 4
(xoporo)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO MPH
9TOM MMEET MECTO OJUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4€OHOT0 MarepHaia JOMyIleHbl TPoOebl, He HCKa3UBILNE
COIEPIKaHHUE OTBETA;

- B M3JI0’)KEHUU MaTepUajla JONYIICHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HaHHWE OCHOBHOI'O MPOTPAMMHOI0 MarepHalia B MUHUMAaJIbHOM 00be-
Me€, MOTPEHIHOCTH HENPUHIMIHMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
puana, HO MoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyIAHEHUS WIH JOMYIIEHbI OIUOKHU B ONpEeAeSIEHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
HCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEIOCTaToOYHas C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBbIKOB, 00yJaroIuiics HE MOXKET MPUMEHUTh TEOPHIO B HOBOIl cHUTya-
LHH.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHIUITH-
aJIbHbIEe OLTMOKY IIPY OTBETE HA BOIIPOCHI;

- 0OHapy)XCHO HE3HAHHWE WJIM HEMOHMMaHWE OOoJIbIlIed WM HamOoJiee
BaXHOI YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICICHUM TOHSITHIA, TPU HCIOJIH30BAHUU
TEPMUHOJIOTHH, B ONTMCAHUU SIBJICHUH U TIPOIIECCOB, KOTOPBIC HE MCIIPAB-
JICHBI ITOCJIC HCCKOJIBKHUX HABOAAIINX BOIIPOCOB;

- He c(hOPMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE

3HAHUS, YMCHUS W HABBIKH.

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TJIAHOM.
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4.2.3 KypcoBoii mpoekT/KypcoBasi pabota

He npenycMoTpeHO yueOHBIM IIAHOM.
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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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