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PaGouast IporpaMMa JUCIHUIUIMHEl «DH3KKa» COCTABJICHA B COOTBCTCTBHM C tpeboBanusamMu Dene-
panBHOTO TOCYApCTBEHHOTO OOpasoBaTeNBHOIO CTaHAApTa BBHICIICIO obpazosanus (®I'OC BO),
yTBepxaeHHoro Ilpukasom MuHHCTEpCTBA obpazoBanus U Hayku Poccuiickoi ®enepanuu Ne 702 ot
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35.03.03 Arpoxumusi B arponoYBoBeeHHe, HAIPABJICHHOCTD — Arpo3KkoJiorus.

Hacrosimas pabouast mporpamMma JUCIMIUIMHBI COCTaBICHA B paMKax OCHOBHO# mpodeccro-
HansHOM o6pasoparensHoi mporpammbl (OIIOII) u yauTEIBAET ocobeHHOCTH OOyUEHHS NPU HHKIO-
3UBHOM 00Pa30BAHIH JIUI] C OTPAaHMYCHHBIMI BO3MOXKHOCTSIMHE 310POBbLA (OB3) 1 UHBANHIOB.

CocTasuTens — crapmuit mpenonasarens benoycosa C.C.
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0 TUCIUTUINHE

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

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xoaumasi st OCBOEHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJUMBIE 1J11 OCBOCHUS JUCIUILTAHBI

MeTtoaudeckue yka3aHus sl 00yUYaronIuXcs 0 OCBOCHUIO TUCITUTUTHHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIB3yEMbIE IPU OCYIIECTBIEHUH 00pa3oBa-
TEIHHOTO IMpoliecca MO AUCIUILTUHE, BKITIOYAs MepeueHb IPOrpaMMHOTo obecrtie-
YeHUs] U UH(HOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

MartepuanbHO-TeXHUUYECKas 0a3a, HeoOXoauMast I OCYIIeCTBIIeHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCIUILITNHE

ITpunoxxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanmaBp mo HampapieHuto nmoaAroToBku 35.03.03 Arpoxumusi U arporo4YBOBEICHHUE JOJIKEH
OBITH NMOATOTOBIICH K PEIICHUIO 3a7a4y MPOo(PecCHOHATBHOMN 1eATEIbHOCTH CIEAYIOMINUX TUIIOB: TPOU3-
BOJICTBEHHO-TEXHOJIOTUYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOTOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTHUBHOMY pelire-
HUIO PAKTUYECKUX 33/1a4 CEIbCKOXO35ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HEeHIIeMy pa3BUTHIO JTUYHOCTH.

3aga4yu AUCHMILIMHBIL:

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

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypoil 1 MeToJaMu (pU3NIECKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KU MpoBeIeHUs1 (PU3NUYECKOTO IKCIIEPUMEHTA;

— HAYYHUTbHCS BBLICATH (PU3UUECKOE COAEpIKaHUE B MPO(eCCHOHANBHBIX 3a7adax OyayIen aes-
TEIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHUS MPO(PECCHOHATBHBIX 33/au.

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

Kox u naumenoBanue ©opmupyemsie 3VH
UHAMKATOpa I0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBbIKH
N/I-1omnx-1 Ucnons- OOyuatommiicst nopkeH | OOyvaronuiics  1oi1- | OOy4Jaroniuiicss JA0KeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HUE- | KEH BIIQ/ICTh: HABBIKAMU
HBI €CTECTBEHHOHA- CKHE€ 3aKOHBI, SIBJICHUS U | YMETh:UCIOJIb30BaTh MPUMEHEHHSI  COOTBET-
YYHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO ¢buznko-
JUIS pEIIEHUs] CTaH- | OCHOBAHBI MPUHIIMIIBI | 3aKOHBI U MOHATHUS JUISl | MATEMaTH4YeCKOro  afl-
JMApTHBIX 3a7a4 B JIEHCTBUS OOBEKTOB MPO- | pemieHus Tpodeccuo- | mapara, METOI0B aHAJH-
o0yacTu arpoXuMuu | (hecCUOHATILHOM nes- | HATHBIX ~ 33Ja4 - |32 W MOJENHMPOBaHMUS,
U arpornoyBoBefeHusl | TenbHOCTH U KoTopele | (51.0.28 -V.1) TEOPETUYECKOr0 U DBKC-
C MPUMEHEHUEM UH- | UCHOJB3YIOTCA [UId  pe- MEePUMEHTAJIbHOTO  HC-
dopmanroHHO- IICHUsT TPOoQecCHOHATb- CIIEJOBaHMsI TIpU pelle-
KOMMYHUKAIlMOHHBIX | HBIX 3amady - (b1.0.28 - HUM  TpodhecCHOoHab-
TEXHOJIOTUH 3.1) HbIX 3amad - (b1.0.28-
H.1)

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




3. O0bém nUCHMIVINHBI U BUIbI y4eOHOH padoThl

OO0beM muMCHUILIMHBL cocTaBiseT 4 3adeTHbIX equnuibl (3ET), 144 akagemuueckux daca (Ha-

Jiee yacoB). JlucumruinHa uzydaercs

— ouHas opma 00yueHHs BO 2 ceMecTpe.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

Bun yueGHoM paboThI

KomnuectBo uacos

KonTakTHas pabora (Bcero), B TOM Yucjie NpaKTHYeCKast 48
NMOJAT0TOBKA
B ToMm unce:
Jlexmuu (JI) 16
[Tpaktrueckue 3ansatus (113) 16
JlaGopatopusbie 3ansatus (JI3) 16
CamocrosiTejibHasi padora ooyuaromuxcsi (CP) 96
KonTpoib -
HTroro 144
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Beero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
Tel\:l_)bl HaunmenoBanue pas3aciia U TEMBIL gac CP %
' b 13 m3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 8 2 6 X
KunemaTtuka maTepuaabHON TOY-
1.2 P 10 2 2 6 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
1.3 | A P 14 2 2 4 6 X
1 TBEPIIOTO TeTa
Mexanuueckue KoneGaHus u
1.4 14 2 4 2 6 X
BOJIHBI
Paznen 2. Monekyinsipaas (u3uka u TEPMOJUHAMHUKA
MouiekynsapHO-KMHETHYECKAs
2.1 YD 6 - 6 X
Teopus UeabHOTO raza
2.2 M3omporieccr B razax 6 6 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 10 2 2 6 X
Paznen 3. DnexTpoauHamMuka
3.1 | DnekTpocraTtuka 10 2 2 6 X
3.2 | IlocTostHHBIN JIEKTPUYECKHUI TOK 8 2 6 X
3.3 | MarHuTHOe 1oJie ¥ TOK 10 2 2 6 X
3.4 DneKTpOMarHuTHasi UHIAYKIHUS 6 6 X




35 DeKTpOMarHuTHbIE KoJieOaHus 1 6 6 «
BOJIHBI
Pasnen 4. OnTuka
4.1 | 'eomeTpuueckasi OTUKA 9 2 1 6 X
4.2 | BonHoBas onTuka 11 2 2 1 6 X
4.3 | KBaHToBas onrtuka 6 6 X
Paznen 5. AtomHast pusuka
5.1 | AtomHas u sipepHas pusnka 10 2 2 6 X
KoHTpoib X X X X X X
OO611ast TpyA0€MKOCTh 144 16 16 16 96 X

4. CTpyKkTypa U coiepKaHHue TN CHUILTHHbBI

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

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

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

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

4.1. Coaep:xaHue TMCUUTLTHHBI

Paznea 1. MexaHuka

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

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

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

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




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

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

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

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

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

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

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

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

Paznen 2. Moaekyasipaasi Gu3uka ¥ TepMOIUHAMUKA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Pa3nea 4. Ontuka

BoJsiHoBas onTHKa

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

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

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

KBanToBas ontuka

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

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

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



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

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

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

JIEK-
895051

Kpartkoe conepsxanue nekium

KommuectBo
qaCcoOR

[TpakTrue-
CKasl TIOJIro-

BBenenune. Knnemartuka matepuajibHOM TOYKH U BPalIaTeJILHOIO IBHKe-
HHS.

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

[\

JAuHaMuKa MaTepraabHOM TOYKH U BPallaTEJIbHOI0 ABHKEHHS.

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

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

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

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

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

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

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

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

Hroro

16

10%
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4.3. Copepxanue JJa00PATOPHBIX 3aHATHI

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

No Koun-Bo
HanmenoBanue TeM 1 BOpocoB

/o 4acoB

1. Kunernueckasi Teopusi paBHOBECHOI0 MIeajabHOro rasa. Konmnenrpanus mo-

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

18

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

18

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox ¢opmyibl, CBA3BIBAIOIIEH MIIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEJIEH TOKA. 3aKOH coXpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LIMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Criibl. PaboTa CTOPOHHHMX CHJI 18
MpU TEPEHOCE HOCUTENS TOKAa. OJEKTPOABMXKYyIas cwia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa i OJaHOM 1enu. MOIHOCTh TOKa
Y yJieJIbHAsi MOILITHOCTh TOKA.

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

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

18

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

24

HToro 96

S. YueOHO-MeTOAuYeCcKOe o0ecneyeHrne CaMOCTOATEIbHOI PadoThl 00y4al0IIMXCs

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

1. Jlunamuka. 3aKOHBI COXpPAHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHus IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAMOCTOSTENBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3  cetu  UWutepner
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

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

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

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

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

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

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

Jlsisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanusim OI'OC
BO pazpabortan ¢GoHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecralmuu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. q)OH,Z[ OLCHOYHBIX CPpCACTB IPCACTAB-
neH B [Ipunoxxennu Nel.

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

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

OcHoBHas1 iuTEpaTypa

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

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

JonoHuTe/ILHAS IUTEPATypa
1.Kyp6aues, F0.®. ®usuka : yuedHoe nmocodue / F0.®. Kypbdaues. - M. : EBpa3uiickuii OTKPBITHIN WH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [Dnexrponnsiii pecypc]. - URL:
https://biblioclub.ru/index.php ?page=book&id=90773
3. bysynoBa, M. 0. ®usuka : yuebnoe nocodbue / M. FO. Byzynosa, B. B. bouner. — Upkyrck : Up-
kytckuit 'AY, 2019. — 96 c. — TekcT : anekTpoHHbI# // JIaHb : 371eKTpOHHO-O0MOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/133361
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4. Jlro6as, C.1. ®usuka : kype aexuuii / C.1. Jlrobas ; CTaBponoabCKuii ToCcyAapcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKUA TOCYIapCTBEHHBIN arpapHbiii yHuBepcutet, 2015. —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: MO  TOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

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

1. EquHoe okHO qocTyna K y4eOHO-MeTOAMYecKuM paspadotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. YuuBepcuretckas 6ubarorexka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubnauoreka «elLibrary»http://elibrary.ru

9. MeToauyeckne yKazaHus JJsl 00yYAKOUIUXCS TI0 OCBOEHHUIO TUCIIHIIIMHBI

YyebHOo-MeToandecKue pa3paboTku umeroTes B HayuHnoit OuOnMoTeke ©  AICKTPOHHOW WH-
bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit TAY:

1. Jlunamuka. 3aKOHbI COXpPAHEHUSI B MEXAHUKE [DJIEKTPOHHBIN pecypc] : METOI. yKa3aHus IS
BBITTOJIHEHUS MTPAKTUYECKUX M CAaMOCTOSTENBbHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoso-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 mnHazB) .— 05 MB .— Jloctrym u3 sokampHoM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

3. DnekTpocTathka [DIEKTPOHHBIA pecypc]| : MEeToA. yYKa3aHUs IJis BBINOJHEHUS MpaKTHUYe-
CKUX M CaMOCTOATENbHBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxHo-Ypansckuit [AY, Un-

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

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

4. TIoCTOSIHHBIN JIEKTPUYECKHUI TOK [DNEKTPOHHBIN pecypc] : METO/I. YKa3aHUs ISl BBIMOJIHE-
HUS TPAKTUYECKHX M CaMOCTOSTENIbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxHo-
Vpansckuii 'AY, Uucturyt arposkosnioruu .— 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 HNuTtepuer
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYLIEeCTBJICHUH 00Pa30BaTeJILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevyeHb POrpaMMHOro odecrnedyeHusi H HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6ubimoreke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

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

15



-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIulieH3MOHHBIA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIulieH3MOHHBIA JOTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuunenszunonnsiii jorosop Ne 008/411/44 ot
25.12.2018

-Antuupyc Kaspersky Endpoint Security ans Ousneca, JInnieH3noHHbIH 70roBop Ne
20363/166/44 ot 22.06.20; [JaTa 3aknrouenust kontpakra: 15.10.2021. Homep konTpakTa: 44/44/0A.
[Ipenmer koHTpakTa: OKa3aHUe yCIyT M0 MPEJOCTaBICHUIO HEUCKITIOUUTENBHOTO IIpaBa UCI0JIb30Ba-
HUS POTPaMMHOT0 oOecrieueHus aHTuBUpYyc Kacnepckuii (poiyieHue JIUIeH31H )

-OneparnmoHHasl CcHUCTeMa CHENUadbHOrO HaszHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii jorosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepunanbHoO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICHUs 00pa3oBaTe/ib-
HOTI'0 Npouecca Mo AUCHUILINHE

IlepedyeHb yueOHBIX J1a0OpaTOPUil, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB

1. YueOHast ayautopust sl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, OCHAIICHHAS MYJIbTHMeE-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YueOHas ayAuTOpus JUIsl IPOBEACHUS 3aHATHI ceMuHapckoro tumna: Jlabopatopust puszuku —
107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUS KyPCOBBIX padOT, IPYIIMOBBIX U UHAWBHUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIEr0 KOHTPOJIS U
MPOMEXKYTOYHOM aTTecTtauuu — 1035.

ITomemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCS
1. ITomemnieHus Uit caMOCTOATENbHON paboThl oOyuatomuxcst — ayauropust Ne 111a, 108, ocHa-
LIEHHBIE KOMITBIOTEPHON TEXHUKOU C MOJKIIOUYECHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOTIO y4eOHO-1a00paTOPHOTO 000PyAOBaHNS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Monenb 37eKTpoABUTaTeNs
DeKTpocKon 1abopaTOPHBII

HaGop rpy30B mo MmexaHuke

Ha6op nunamomeTpos

Ha6op nmpyxun

OrauBo BO31yIIHOE

[lITaTuB U30MUPYOITUI

Becsl yueOHbIe ¢ rUpsIMU

BonsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHsIii
Kanopumertp

[ratus nabopatopusrii LIJI-2
[Tucroner OanmucTUYECKHi
Jlaboparopusrit Habop «TernoBbie MpoIIeCcChl»
CTOJMK NONBEMHBII

Crpenku MarHuTHbIE

Jlaboparopuslii Habop «I30mporecch»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
00y4JarOIUXCs 10 TUCIIUTIIINHE
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Komnerenmun ¢ ykazanuewm stamna ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHINKATOPA NOCTHKECHUS KOMIICTCHIIMH. . .
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

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

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

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

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

pemeHuss  mpodeccro-
HaJIbHBIX 3aa4 -
(.1.0.28 -3.1)

YMETbH:UCIIOJIb30BATh
OCHOBHBIC  (hu3mUe-
CKHUEC 3aKOHBI U IIOHA-
TS IS PEUICHUs
npodeccuoHaTbHBIX
3amagy - (b.1.0.28 -
v.1)

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

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

(.1.0.28 -H.1)

2. Iloka3aTesud, KPpUTEPUHU U IIKAJIA OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMMETEHIUH

[Toka3arenn KpuTepuu u mikasa olleHUBaHMsI PE3yJIbTaTOB O0yUEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsii | [locraTtounslif ypo- | Cpennuil ypoBeHb | Bplcokuil ypoBeHb
(3YH) YPOBEHB BEHb
b.1.0.28 -3.1 | OGyuaromuiics He OOyuaronmiics OO6yuatomuiics ¢ OO6yuatomtuiics ¢
3HAeT OCHOBHBIE | cja0o0 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢dusnueckue 3a- HbIC (PU3UYECKHE OIMOKaMH U OT- HbIO MOJTHOTHI U
KOHBI, IBICHUSI U | 3aKOHBI, ABJIICHUS U | JEJIbHBIMU MIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hue-
TOPBIX OCHOBaHbI PBIX OCHOBaHBI Hble pusnUeckue CKHE 3aKOHBI, SIBJIE-
MPUHIUIIBI 1€H- MIPUHLIMIIBI 1EH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSI 00BEKTOB MIPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccnoHanb- | mMpohecCuoHATBHOM PBIX OCHOBAHBI MIPUHLIUIIBI 1EH-
HOH JIESTENBHO- | JIEATEIBHOCTH U KO- MPUHIUIIBI 1€W- CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIOJIB3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIIONIB3YIOTCS I0TCS JUI pelieHus: | mpodecCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIEHUS npoeCCHOHATIBHBIX | EATENBHOCTH U KO- | TOpBIE UCIIONb3Y-
npodeccronanb- 3a1a4y TOpPBIE UCITIONB3Y- FOTCSI IJIs1 PELLIEHUS
HBIX 3a7a4 IOTCS ISl pelieHusl | mpodecCHOHANbHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b.1.0.28 - | OGyuarommiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
V.1 YMEET UCIIOJIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BAaTh OCHOBHBIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE (u-
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buzmveckue 3a-
KOHBI U ITIOHATUA
JUTSL PEIICHUS

HbIE (PU3HUECKHUE
3aKOHBI U ITOHATUA
JUTSL PEUICHUS TIPO-

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

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

HpO(beCCI/IOHaHB— (bGCCI/IOHa.HBHBIX HaJIBHBIX 3aa4 C HaJIBHBIX 3a4a4
HBIX 3a/1a4 3agaq HE3HAYNTEIIbHBIMU
3aTPYIHEHUSMU
b.1.0.28-H.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

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

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

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

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

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

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

BBITOJIHEHUS MTPAKTUYECKUX M CAaMOCTOSTENBHBIX padoT no ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— Jloctyn u3 nokameHO# cetu UAD :
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf. —  Hoctym w3 cetu  HMuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf.

2. Kunemaruka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus Uil MPAKTUYECKUX M CaMOCTOS-
TenbHbIX padot mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, MHCTUTYT arposkoso-
ruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : uin., Tabn. — C npwit. — bubnmorp.: c.
26 (6 mnazB) .— 05 MB .— Jloctrym u3 sokampHOM cetu @ UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf. —  Hoctym w3 cetu  HuTepHeT
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf.

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

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

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

4. ITocTOSTHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUsl AJis BBIIIOJIHE-
HUS TIPAKTUYECKHX W CaMOCTOATENIbHBIX paborT mo ¢usuke / coct. C. C. benoycoBa ; HOxHOo-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tTabn. — bubmuorp.: ¢. 41 (7 naze.) .— 0,5 MB .— Jloctyn u3 nokameHOM cetn UAD :
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf — Jloctyn u3 ceTu HNurepner
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf.

4. MeToauyeckne MaTepuaJIbl, ONpeie/siiolue Npoueaypbl OleHUBAHUS 3HAHMIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3ymux c()OpMHPOBAH-
HOCTL KOMIIeTeHIU I

B nanHoM paszienie METOAMYECKHE MaTepHUalibl, OMPEACIISIONINE NPOLUEayphl OLICHUBAHUS 3HA-
HUW, yMEHUH, HABBIKOB, MO AUCHMUIUINHE «DU3MKa», TPUBEACHBI IPUMEHUTEIBHO K KaXKIOMY U3 HC-
MOJIb3YEMBIX BUJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUYHON aTTECTAIlMH O0ydJarOIInX-
csL.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHUS TEKYIero KOHTPOJIsA YCIIeBAeMOCTH, B TOM
YucJie B Ipouecce NPAaKTHYeCKOH NMOAT0TOBKH

4.1.1. YCTHBIIM OTBET HAa MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET Ha MPAKTUUYECKOM 3aHATUHU MCIIOJIb3YETCA Ul OLIEHKHU KadecTBa OCBOEHHUS 00Yy-
YAIOIUMCSI OCHOBHOHM MpodecCHOHAIBbHON 00pa30oBaTeIbHOM MPOrpaMMBbI IO OT/AEIBHBIM BOIIPOCaM U
TeMaM AMCUUIUIMHBL. TeMbl M IUIaHbl 3aHATUH 3apaHee cooOuaroTcs odyvaromuMcs. OTBET OLIEHUBA-
€TCsl OLICHKON «OTIMYHO», KXOPOILIO», «YAOBJIECTBOPUTEIbHO» UIIH «HEYJOBJIECTBOPUTEIBHO».

No OLleHOYHBIE CPENCTBA Kox u HaumenoBanue
OTBeT Ha MPAKTHYECKOM 3aHSATHUU WHAUKATOPa KOMIIE-
TEHIUU
1 Jluck paguycoM 20cM Bpall[aeTcs COTNAcHO ypaBHEeHNI0 =A+Bt+Ct? NJ-1.0I1K-1

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

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

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

TOB, CIICTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT Hadaja BpaleHHUs. TUCITUTLIAH IS pe-

IICHUST CTAaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTHU

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

IlIkana Kputepun oneHuBanus

- 00yJaronuics MoJTHO YCBOMII yUeOHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAIM3a, 0000IIEHUs, KPUTUUECKOTO OCMBICIIE-
HUS ¥ BOCHPUATHS MH(OPMAINH, HAaBBIKW ONHCAHUSI OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHHI U MIPOIECCOB;

- Marepuaj U3JI0KE€H I'PaMOTHO, B OMPENIEICHHON JIOTUYECKOU MOCIe-
JIOBAaTEIBHOCTH, TOYHO HCIIOJIb3YETCS TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEpPAMU, IPUMEHSThH UX B HOBOW CHUTYAaIIHH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PelllaTh 3a/1a4H;

- MOTYT OBITh TOMYIIEHBI OIHA—IBE HETOYHOCTH IPU OCBEUICHUH BTO-
POCTETIEHHBIX BOIPOCOB.

OneHka 5
(OTIIMYHO)

Onenka 4 OTBET YJOBJIETBOPSAET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IIpU
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(xoporio) 3TOM HUMEET MECTO OIUH U3 HEJOCTATKOB:

- B YCBOGHUHM yueOHOTo Marepuayia JOMyIlIeHbl HeOOJIbIINEe MPoOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 33J1a4 JONYIIECHbl He3HAYUTEIbHbIC HETOUHOCTH.

- HETIOJTHO WJTH HETIOCJIE0BaTEIbHO PACKPBITO COACpKaHNUE MaTepuara,
HO TMOKa3aHo oOIiee MOHUMAHHE BOIMPOCA U MPOAEMOHCTPHPOBAHBI
YMEHHUS, TOCTATOYHbIE IS TaJTbHEUIIEro YCBOCHHS MaTepuara;

- UIMEIIMCh 3aTPYJAHCHUS WU JOMYIICHBI OMIMOKU B ONPEICICHUH TTOHS-

Onenka 3 o

TUH, UCTIOJIb30BAaHUU TEPMHUHOJIOTHH, ONMUCAHUN (PU3NYECKUX 3aKOHOB,
(YZIOBIETBOPUTEIHHO) N

SIBIICHUH U MPOLIECCOB, PEIICHUU 3a]1a4, UCIIPABIICHHBIC MTOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;
- HETIOJIHOE 3HaHHE TEOPETUYECKOTO Marepuana; oOydJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaIHH.
- HE PACKPBITO OCHOBHOE COZICpKAHKE YIeOHOTO MaTepuana;
- oOHapy>XeHO HE3HaHWE WJIM HEMOHWMaHue OOoJNbIIel WM Haubosee
BaXHOW YacTH y4eOHOTO MaTepuaa;

Onenka 2 y P ’

- JIONYIICHBI OITMOKWA B OMNPEACICHUH TOHATHH, TPHU HCIOIb30BaHUH
TEPMHUHOJIOTHH, B OMUCAaHUH (DU3MUECKUX 3aKOHOB, SIBICHUHN U TIPOIIEC-
COB, pEIICHUW 3a/la4, KOTOPhIC HE HCIIPABJICHBI IMOCJIE HECKOIbKHUX
HaBOJSIIIIUX BOIIPOCOB.

(HEy1OBJIETBOPUTEILHO)

4.1.2. Otuer 1o J1abopaTopHOM paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS AJIsl OIICHKU Ka4eCTBa OCBOCHUS O0YUYArOIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTrPaMMBbl 1O OTICIBHBIM TEMaM JIHUCIUTUINHBL
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopubiM padotam (1. 3 ®OC). ConmepkaHue OTYETa U KPUTEPUHU OIICHKU OoT4yeTa (Tabj.) J0BO-
ISITCS 0 CBEJICHHs 00yJalOUINXCsl B HaYaJIe 3aHATHH.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ortuer no nabopaTopHoii paboTe WHJUKATOpa KoMIIe-
TEHIUU
1 1. UTo Ha3bIBaeTCs CHIION TsXKeCcTH? NJa-1.0IIK-1
2. Yto nogHUMAaETCs O/ CUJIOM BCEMUPHOTO TATOTCHUSA? Hcnonb3yeT 0CHOB-
3. 3anumuTe GopMyITy U ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH. HBIC 3aKOHBI €CTe-
4. Kak omnpezensercst ycKopeHrne CBOOOTHOTO TaJeHUs C TTOMOIIIBIO CTBEHHOHAYYHBIX
MaTEMaTH4YeCKOTO MasTHUKA? JTUCLUILIUH AJI pe-
5. Yrto Ha3BIBaCTCSI MaTeMaTHUYCCKUM MasTHUKOM ? IIEHUS CTAHJAPTHBIX
6. Kak onpenenuts nepuoj; Koye0aHUil MaTeMaTHIECKOTO MasiTHUKA? 3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTH

OT4YeT OIEeHUBACTCS MO YCMOTPEHHUIO MPEMOAaBaTENsl OLEHKON «OTIIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIECTBOPUTEIILHO» MJIN OIIEHKON «3aUuTE€HO», «HE 3auTeHOo». OlIeHKa «3auTe-
HO» CTaBUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSM, yYCTAHOBIICHHBIM
JUTSL TIOJIOKUTENBHBIX OIICHOK («OTIUYHO», «XOPOII0», «yAOBIECTBOPUTEIBbHO»). OIlleHKa 0ObSIBISIETCS
oOydJaroriemMycsi HEOCPEICTBEHHO TOCIIE CIavd OTUYeTa.

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

- YMEHHUE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXKJICHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCH;

- YMCHHE ONTUCHIBATh (PU3NUCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- yMeHI/Ie HpOBOI[I/ITI: 1 OLICHUBAThHb pe3yanaTbl HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

OrneHka 5
(oTIHMYHO)

- U3JI0’)KEHHE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEN;

Onenka 4 - OCO3HAaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUU I OonucaHus Gpusm-
(xopo1o) YECKHUX 3aKOHOB, SIBJICHUM W IIPOLIECCOB, PEIICHHsS KOHKPETHBIX 3a1ad,
IIPOBEJEHUS U OLICHUBAHUS PE3yJbTaTOB MU3MEPEHUN, HO COJAEP)KAaHUE U
(dopMa 0TBETa UMEIOT OTJCJIbHBIE HETOYHOCTH.

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,

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

- 3aTpyIHEHUs B 000CHOBAHUHU CBOMX CYKICHHIA;

- 0OHapy’>KMBaeTCsI HEAOCTATOUHO INTyOOKOE€ MOHUMaHHE U3yUYEHHOTO Ma-
Tepuania.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUYCCKUX 3HaHHI>'I; AONYIICHBI OI_HI/I6KI/I

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

(HEyIOBJIIETBOPUTEIBHO) | HUBAIOTCA PE3YyJIbTaThl H3MEPEHUI;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MpOrpaMMBbl, JOIMYCKAIOTCS

rpyObI€ OIMOKY B U3JIOKCHUH.

IlIkana Kpurtepun oneHuBanus

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXXJCHUSA NPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;
- CMOCOOHOCTh pelIaTh WHXXEHEPHBIE 3a7add (JOIYyCKaeTCsl HaIndue
MaJIO3HAYUTENbHBIX OIMMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCa WJIM MOTPEIIHOCTh HENPUHIUIIUAIBHOTO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O11leHKa «3a4TEHO»

- OTCYTCTBHC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHﬁ; AOMYUICHBI
OMMOKH B ONpPENEICHUU TOHATHH M ONMUCAaHWH (PU3MYECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH HUX CMBICJII, HC PCHICHBI 3aa4dd, HC
MPAaBUIIHLHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMEl, IOy CKAIOTCS
rpyObI€ OIIMOKHY B U3JIOKCHUH.

O1eHKa «HE 3aUTEHO»

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCA ISl OLEHKU KauecTBAa OCBOEHHUS CTYJIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pasjesiaM JUCHUIUINHBL [1o pe3ynpraTraM 3auera CTYIEHTY BBICTAaBIISIETCS
OLIEHKA «OTIUYHO», «XOPOILI0», «YJOBIETBOPUTEIHHO» HIIN «HEYAOBIECTBOPUTEILHO.
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O1LleHOYHBIE CPENCTBA

Kox u HaumenoBanue

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

muiics Baonb ocd OX, umeer Buaé = 0,01sin(1 0t - 2x). Ilepuon (B
MC) paBeH...
1)2
21
3)6.28-npaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIsl cpelbl KOJIeOII0TCsA B HAIIPABIEHUU PACIIPOCTpaHe-
HUS BOJHBI
2. 4acTuIbl Cpelibl KOJIeOMI0TCs B HAIIPABIICHUSAX, IEPIICHIUKY-
JSIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUSI BOJIHBI.- IPAB.OTBET
3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CKaTHUs -
pacTsKEeHUs
3.YpaBHEeHUS IBUXKEHUS IPYKUHHOTO MAaSTHUKA
dix b dx k& _F

—2+—-—+—x=—costur
dt moodt m i

aomaarra nadhdhansormaano oo e Tn

SBnsercsa muddepeHnaNIbHBIM ypaBHEHUEM. . .
*  BBIHYXKJICHHUE KOJICOAHUS - MPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaOIIHUX KOJCOAHMI
4.YpaBHEHHUE IIOCKOW CHHYCOUIAIBHOM BOJIHBI, pPaCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, uMeeT BH

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

paBHoO..
e 5
* 2 mpaB.OTBET
* 05
* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO C JeopManueii cxaTus —
pacTsKeHus
YacTuusl cpesibl KOIeOI0TCsl B HAIIPaBJIEHUH paclpocTpaHe-
HUS BOJIHBI

YacTulibl cpeibl KOJIEOIIOTCS B HAMTPABJICHUSX, IEPIICHIUKY-
JISIPHBIX HAIMIPaBJICHUIO PACCTOSIHUS BOJHBIL.-TIPAB.OTBET
5.MarepuanpHasi TOYKa COBEPIIIACT TAPMOHHYECKOE KoJieOaHUe ¢ aM-
muTy0il A=4cm u yactoroit v=2I11. Eciu cmenienne To4ku B MO-
MEHT BPEMEHHU, MIPUHATHIN 32 HaYaIbHBIM, PABHO CBOEMY HaYaIbHOMY
3HAQYEHHIO, TO TOYKA KOJIEOJETCS B COOTBETCTBUHU C ypaBHECHUEM (B

cn...
*  x=0,04 cos4nt-npas.omeem
o x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4=t

6.YpaBHEHME MIJIOCKOW CHUHYCOUAAJIBLHOM BOJIHBI, pACIPOCTPaHSIOLIEH-

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIMIUINH JUIS pe-

IIEHMSI CTaHJapTHBIX
3a/1a4 B 00JIacTH ar-
pOHOMUU
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cs1 Baoab ocu OX, umeet Bug ¢ = 0,01sin10° (¢ —5—30). JlmuHa BOJIHBI

(B M) paBeH ....
* 3,14 npaB.oTBET
e 2
e 1000
7.YpaBHEHUE NBUKCHUS IIPYKUHHOIO MasATHUKA
2
ﬂ + £ x=0
a’ m
aBIsieTca JUQPepeHIINaTbHBIM YPAaBHEHUEM. . .
*  cBOOOJIHO 3aTyXaroMIMX KoJeOaHUi
*  cBOOOJHBIX HE3aTyXaIOUINX KOJIeOaHUil - PaB.OTBET
*  BBIHYXJIEHHBIX KOJIeOaHUN
8.MarepuanbHas TOUKa COBEpIIAeT TApMOHUYECKUE KOJIeOaHus ¢ aM-
mutyaoil A =4 cM u yactotoi v = 2 I'u. Eciiu cMmenienue Touku B
MOMEHT BpEMEHH, IPUHATON 3a HaYaJIbHBIM, paBHO CBOEMY MAaKCH-
MaJIbHOMY 3Ha4€HHUI0, TO TOUKa KOJIEOJIETCsI B COOTBETCTBUHU C ypaB-
HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
* x=0.04sin4 nt
e x=0,04sin &t
9./1ns1 chepudeckoit BOJHBI CITPaBEIMBO YTBEPKIACHUE . ...
* AMIUIMTYa BOJIHBI OOPaTHO MPOMOPIMOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
PaB.OTBET
*  BoJyiHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIBbHBIX APYT ApY-
Ty MJIOCKOCTEN
* AMIIMTY/1a BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUSA 0 UCTOYHUKA
KosiebaHui (TIPH YCIIOBHHM, YTO MOTJIOMIEHUEM CPEJIbI MOKHO
npeHeopeyn)

ABIsieTcs TUQPepeHIINaTbHBIM YPaBHEHUEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHUI
*  CBOOOJIHBIX HE3aTyXaOIINX KOJCOAHMI
*  BBIHYXJICHHBIX KOJ€OaHUH - IpaB.OTBET
11.YpaBHEHHE MIIOCKON CUHYCOM1aJIbHOW BOJIHBI, PAaCIPOCTPAHSIO-

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

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

* 05
e 3,14-npaB.oTBET
e 2
12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHIE KOJICOAHHUS C
amruTynon A=4cm u yacroroit v=2 ['n. Ecniu cMenienue Touku B
MOMEHT BPEMEHH, TPUHATHIN 3a HAYAJIbHBIN, PABHO HYJIIO, TO TOYKA
KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHEM (B CH).....
e x=0,04 cos 4nt
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e x=0,04 cos mt
e x=0,04 sin mt
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu orenkun oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBEICHUS CTYJEHTOB /10 HaJala 3a4e-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISETCS CTYICHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlkana Kpurepun onieHnBanus
(% npaBHIIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xxopoiio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIHHO) 50-69
Orenka 2 (HEy/I0BJIETBOPUTEIHHO) MmeHee 50

4.1.4. KontponbHas paboTa

KontponpHast paboTa mpoBOJUTCS AT OLIEHKH Ka4eCTBa CAMOCTOSTEIEHOTO OCBOCHUS CTY/ICH-
TOM 00pa30BaTEIILHOM MPOrpaMMBbI 10 OTAETBHBIM TeMaM TUCHMILIMHBL. PaboTa orneHnBaeTcs
[0 YCMOTPEHHIO MPENOaBaTeNsl OIEHKON «3a4TeHO», «HE 3auTeHO». CozepKaHue KOHTPOIb-
HOW paboThl U TpeOOBaHUS K ee OPOPMIICHHIO NMPHUBEIECHBI B METOANYECKUX yKa3aHHsIX «Ma-
TEeMaTHKa: METOANYECKNE YKa3aHHS K BHIIOJTHEHHIO KOHTPOJIBHON pabOThD».

Kputepun o1ieHKMKOHTPOJIbHOM paboThl (Tabi.) JOBOJSATCS 0 CBEACHHS CTYJIECHTOB Ha YCTa-
HOBOYHOH JieKInH. OeHKa 0OBABISETCS CTYJACHTY HOCIIE TPOBEPKH KOHTPOJIBHOM paboTHI.

[IIxana Kputepuu oneHnBanus

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

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- HAJINYME MAJIO3HAYUTEIbHBIX OLIMOOK MM MOTPEIIHOCTh HENPUHLIUITHAIIb-
HOT'0 XapakTepa MPUBBIIOJHEHUH 3aJaHUH.

O1icHKA «HE 3aYTEHO» | - cojep:kaHhe U 0(POpPMIICHHE KOHTPOJIBHON pabOThl HE COOTBETCTBYET Tpe-
0OBaHUIM;

- H3JI0KEHHME MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OITHOKH;

- 3HAYMTEJIbHBIC OMIMOKH TMPUHIMIMAIBHOTO XapaKTepa MPHUBBITIOIHCHUU
3aJaHuN.

4.2. [Ipouenypsbl ¥ OLIEHOYHBIE CPEACTBA /1JIsl MPOBeAeHHUs MPOMEKYTOUHOI aTTeCTALMHU

4.2.1. 3a4er ¢ OILIEHKOU

3aueT ¢ OlEHKOH sBisgeTcs (OPMONM OIICHKH KauecTBAa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodecCuoHAIBPHONW 00pa30BaTEILHOM MIPOrpaMMBbI IO paszzaeiiaM AUCHUIUTHHBL [1o pesyiapTaTam 3ade-
Ta 00y4JaromeMycsi BBICTABIISETCS OIEHKA «3a4TCHO» HIIM «HE 3aUTEHO»; OLICHKA «OTIUYHO», «XOpPO-
10», «yJIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEILHO» B Cilydae AU(PepeHIIMPOBAHHOIO 3a4YeTa.

3a4eT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BHITIOTHEHHS 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHI. 3ayeT MPUHUMAETCS MPENnoAaBaTeIsiMU, MPOBOAMBIIUMHU JIaDOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUIMMU JICKIIUU 110 JAaHHOW AUCIHUIUIMHE. B ciyuae oTcyTcTBUS Be-
JYILIEro MpernojaBareiis 3a4eT MPUHUMAETCS MPENnoJaBaTesIeM, HA3HAUYEHHBIM pPaclopsHKEHUEM 3aBe-
aytouiero kageapoit. C pa3penieHus 3aBeayromnero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN U1 MOMOIIH B pUEME 3a4eTa.
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[IpucyTcTBUE Ha 3aUeTe C OLIEHKOU MpemnoiaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsKeHUs peKTopa, IPOPEKTopa Mo y4eOHOM U BOCIIUTATENbHOM paboTe, 3aMeCTUTENS JUPEKTOpa
MHCTUTYTA MO y4yeOHOM paboTe He JA0MyCKaeTcsl.

®dopma(bl) MPOBEICHUS 3a4eTa (YCMmHbIL Onpoc no buremam) ONpeAensoTcs kabeapon u no-
BOJIATCS 10 CBEJICHUS 00yUaroIKXCs B HaUajIe CeMecTpa.

Jlns mpoBeneHus 3a4eTa ¢ OUEHKOW BEIyLIUil MPernojaBaTeib HAKaHyHE IMOJIy4YaeT B CEeKpeTa-
puaTe IUpEKTOpaTa 3a4€THO-3K3aMEHAI[MOHHYIO0 BEJOMOCTb, KOTOPas BO3BPAILLAETCS B CEKpeTapuar
II0CJIE€ OKOHYAHUsI MEPONPHUSTHS B J€Hb IPOBEICHUS 3a4€TA UM YTPOM CIIEIYIOLIErO THS.

Bo Bpems 3auera ¢ omeHkoi OOyuarommecss MOTYT MOJBb30BAThCSA C Pa3pelleHUs] BEAYILEro
npernojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTUMHU MOCOOMSIMH M TEXHUYECKHUMHU
CpEICTBaMH.

Bpewmst moaroToBku oTBeTa B YCTHOM (popMe Mpu cliade 3auera JOJDKHO COCTAaBIIATH HE MEHeEe
20 MHUHYT (110 KEJTaHUIO 00YYAIOIIET0Css OTBET MOXKET OBITh 1OCPOUYHBIM). Bpemst oTBera - He 60mee 10
MUHYT.

[IpenonaBaTenio nMpepoCcTaBIseTCs MPaBO 334aBaTh 00YUAIOUIUMCS JOIOIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCHUIUIAHBI.

KauecTBeHHas Oo1leHKa «3aUTEHO», BHECEHHAs! B 3aUETHO-IK3aMEHALIMOHHYIO BEJJOMOCTb, SIBJIS-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS yUeOHOro MaTepuraa.

PesynpTaT 3aueTa C OLIEHKOW BBICTABIISIETCS B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb JCHb
MIPOBEJICHUS 3aueTa C OLIEHKOM B MPHUCYTCTBUU camoro oOyuatomierocs. [IpenogaBarenu HecyT nepco-
HaJIbHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh M TOYHOCTb BHECEHUS 3allMCEl O pe3yibTaTrax Ipo-
MEXyTOYHOM aTTECTAIIMU B 3a4E€THO-3K3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKAa3aJcs OT MPOXOXKJICHUS aTTeCTAllu B CBS3U C He-
MTOATOTOBJIEHHOCTHIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTbh €MY BBICTABIISIETCS OLICHKA «HE 3a-
YTEHO».

HesBka Ha 3a4eT C OLIEHKOM OTMEYAETCs B 3aU4ETHO-DPK3aMEHAIIMOHHONM BEJOMOCTHU CJIOBAMU
«HEC ABUJIICSI».

Hapynienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yYalOIIMMUCS Hepa3peleHHBIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaroB, MOOWIBHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB M JPYTMX BHUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3aueTa 3arpelnieHo. B ciydae HapymeHus 3Toro TpeOOBaHUS MpernoiaBareNb 00s3aH yAaIuTh
oOyuJarolerocst 3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTEHO».

OOyuaronimMcs, He CHABIIUM 3a4€T C OICHKON B YCTaHOBJIGHHBIE CPOKHU 10 YBaXHTEIHHOMH
MIPUYMHE, UHAUBUAYAJIbHbIE CPOKH MPOBEIACHUS 3aUeTa ONPEIEIAIOTCS 3aMECTUTENEM AUPEKTOpPA UH-
CTUTYTa 1O yueOHOii padore.

OO6yuaroniuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAI0T 3a4eT B CPOKH, ONpeaes-
emble YHUBepcuTeToM. MHpOpMaIus o JUKBUAALUHN 33J0JDKEHHOCTH OTMEYAETCS B HK3aMEHAIMOH-
HOM JINCTE.

JlomyckaeTcsi ¢ pa3pelieHusl 3aMeCTUTENeM TUPEKTOpa MHCTUTYTa Mo y4eOHOU pabote M 10-
CpPOYHas cAaya 3a4eTa C 3alUChI0 Pe3yIbTaTOB B IK3aMEHALMOHHBIN JIUCT.

NuBanuapl U nuLa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS MOTYT CHAaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIE WHIUBUIAYaJIbHBIM YU€OHBIM IUIaHOM. MHBanuapl U auma ¢ orpaHuYEeHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, UIMEIOIIME HAPYLIEHHsI ONOPHO-IBUTATEIBHOIO ammapara, JOIyCKatoTCs
Ha aTTECTAllMOHHBIE UCTBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLINX.

[Ipouenypa npoBeneHus TPOMEKYTOUYHON aTTECTAlUU ISl OCOOBIX cliydaeB u3joxkeHa B «Ilo-
JIO)KEHUU O TEKYyIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu OOydaroluxcs IO
OIIOII 6akanaBpuara, crieruanurera 1 Mmaructparypbsl» @I'BOY BO FOxuOo-Ypansckuit [AY.
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No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepeHurpoBaHHbIN 3a4eT MHAMKATOpa KOMIIE-
TEHIIUU
1 2 cemecTp NJa-1.0IIK-1

I Mexannka (KHHEMAaTHKA ¥ JMHAMHUKA)
1. Ilpeamer ¢uzuku. OOImIast CTPYKTYpa U 331a4H Kypca GU3NKH.
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE U
ero xapaktepuctuku. CpeHsis CKOpocTb. MTHOBEHHAsI CKO-
POCTb.
3. PaBHOyckopeHHOE ABmxeHue. CpenHee yckopeHue. Mrao-
BEHHOE YCKOpPEHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpEeACTaBICHUE B MEXaHUKE.
6. JluHamMuKa BpalaTeaIbHOrO IBUKEHUS TBEPIOTO Te-
na(OCHOBHOM 3aKOH JMHAMUKH BPAIIATEILHOTO IBHYKEHUS, MO-
MEHT CHJIbI, MOMEHT WHEPIIH, MOMEHT UMITYJIbCA)
7. IMnyJnibC U €ro CBsI3b C CUJION. 3aKOH COXPAaHEHUS UMITYJIbCA.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETHYECKAst dHEP-
THSL.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KoneGarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus U
HX XapaKTepUCTUKH. MaTeMaTU4YeCKU U PYKUHHBIN MasSTHU-
k. dopmyna 11t mepuoaoB KOJICOaHUM.
11. IIpeBpaiienue sHEPrUH P KOJIeOaTeIbHOM JIBUKECHUU.
BrinyxaeHHbIe 1 cBOOOIHBIE KOleOanus. Pe3onaHc.
12. Pacnipenenenue konebanuii B yrpyroii cpene. [Ipomonbabie
U TIOTIepEYHbIe BOJIHBIL. J[JIMHA BOJHBI U €€ CBSI3b C MIEPUOJIOM U
CKOPOCTBI0. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOob1. [ToHas KUHETHYECKAS YHEPTHS MOJICKYJI.
15. YpaBuenue Menneneena — Knaneiipona u ero xapakrepu-
CTHUKH.
16.OxcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3aKOH TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3IMYHbIMU-
30IpoLeccam.
18. AnnabaTtuueckoe pacmmpenue raza. Pabora, coBepiiaemas
MIpU U3MEHEHUH 00beMa Tasa.

IV3laekTpocrartuka
19. DOnextpusanus ten. 3akoH KynoHna. 3akoH coXpaHEHHUsI dJIEK-
TPHUUYECKOTO 3apsiza.
20. DnexTpudeckoe mnose. HarnpsskeHHOCTh 3JeKTPUYECKOTO T10-
1s1. [loTok BekTOpa HaPSKEHHOCTH HJI. TOJIS.
21. Teopema Octporpazackoro-I'aycca u ee mpuMeHEHHE.
22. IIpOBOJHUKY U TUDJIEKTPUKU B JIEKTPUUECKOM TOJIE.
23. PaboTa 1o nepeMenieHuIo 3apsiia B JIEKTPUIECKOM I0JIE.
[ToreHnuan u pa3sHOCTh NOTEHIMAIOB. CBsI3b MEX/1Y HAIIPSIKEH-

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIMIUINH JUIS pe-

IIEHMSI CTaHJapTHBIX

3a/1a4 B 00JIacTH ar-

pOHOMUU
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HOCTBIO 1 Pa3HOCTBIO IMOTCHIMATIOB.

24. DnextpoeMKocTb. KoHAeHCcaTOpbl. DHEPIHs 3JIEKTPUUECKOTO

TOJIS1.
V IlocTOSSHHBII 3J1eKTPUYECKHH TOK

25. Dnexkrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh

MOTEHIMANI0B, Hanpsbkenue, D/C.

26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.

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

HUE TIPOBO/IHUKOB.

28. [locnenoBarenbHOE M MapaJUIEIbHOE COCTUHEHUE TPOBOIHU-

KOB.

29. Pabota 1 MOUTHOCTH TOKa. 3akoH [[xoyis - Jlenna.

30. DneKkTpruYecKHuil TOK B razax (CaMOCTOSATENbHAsI K HECAMO-
CTOATENbHAS POBOJIUMOCTH, TUIIBI PA3PSAIOB).

31. DneKTpuYecKuii TOK B OTYIIPOBOJAHUKAX (COOCTBEHHAS U
MPUMECHAs MPOBOJMMOCTHU MOJIYTIPOBOTHUKOB).

32. DneKTpUYECKUI TOK B pacTBOpax U pacijiaBax 3J1€KTPOIUTOB

(3axonbI Dapajes, JIEKTPOJIN3 U €r0 TPUMEHEHUE).
VI Maraeruzm
33. MarauTHOE 1oJie, MAarHUTHAsA UHAYKIMS, MAarHUTHBIN TTOTOK.

34. MaruuTHbl€ CBOMCTBA BeLIECTB. /[namarneTusm, napamarse-

TU3M U HeppOMarHeTu3M.
35. JleficTBME MarHUTHOTO I10JIs1 HA IPOBOJAHUK C TOKOM. 3aKOH
Awmmnepa. 3akoH buo-Capappa-Jlanmnaca.
36./lelicTBUE MarHUTHOTO MOJIS HAa ABWKYLIMiics 3apan. Cuna
Jlopenua.
37.51Bnenue 31eKTPOMarHUTHON MHAYKLINN U CAMOMHAYKIIMH.
38. [lpunIun aeicTBus Tpanchopmaropa.
VII BosiHOBBIE 1 KBAHTOBBbIE CBOIICTBA CBETa
39. ludpaxnus ceeta. udpakimonnas pemerka.
40. Untepdepenius ceera. MeTo bl MOTyUeHUsT KOTE€PEHTHBIX
BoJIH. MHTEpdepomerp MaiikenscoHa.
41.ITonspuzanus ceeta. 3akoH bprocrepa. 3akoH Maitoca.
42. ®otorpdexr. 3akousl PoTtorddexra.
43. NlaBnenue ceera. OnbiThl JleOenena.
44. OnpITHBIC 3aKOHBI U3Ty4YeHUs a0COFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiiMana, 3akoH BuHa).
45. Cnextp uznydenus Bojopoaa. Criekrpanbubie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomHas u sinepHasi pusnka
46. CBsI3b MEXKITY KOPIYCKYJISIPHBIMU U BOJTHOBBIMHA CBOWCTBaMH Ya-
ctull. Popmyia ne-bpoiiis.
477. EcTrecTBeHHas1 palu0aKTUBHOCT.
48. PaaroaKkTUBHOCTh. 3aKOH paJMOaKTUBHOIO pacnaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtoMHOE 411po, ero crpoeHue. IIpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHAs paIMOAKTUBHOCTD. S AepHBIe peakuuu (mpume-

pBI).
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[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

Hlkana Kpurepun oueHuBanus

3HaHME MPOTrPAMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM U JIONOJIHUTEIb-
HOM JUTEpaTypbl, PEKOMEHJOBAHHOW MPOrpaMMON AUCUUIUIMHBI, Tpa-
BUJIbHOE pELICHHE 3aJaud (JOMyCKaeTcs HaJlu4hue MaJO3HAYUTENIbHBIX
OIIMOOK MM HEIOCTAaTOYHO IOJHOE PACKPBITHE COJEep)KaHue BOIPOCaA,
OrneHka «3a4TeHO» WIHM MOTPEIIHOCTh HENPUHIUIINAIBHOTO XapakTepa B OTBETE€ Ha BOIPO-
CHI).

JloTIOTHUTENBHBIM YCIOBHEM IOJIyUYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpollIue MOKa3aTelu B XOJe MPOBEACHUS TEKYIIEro KOHTPOJS U CUCTe-
MaTH4ecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

npoOesibl B 3HAHUSIX OCHOBHOI'O MPOTPaMMHOIO MaTepualia, MNPUHIUIH-

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

HIkana Kpurepun oueHuBanus

- 00yJaronuics MoJTHO YCBOMII yU€OHBIN MaTepual;

- TOKa3blBae€T 3HAHHE OCHOBHBIX MOHATUN JMCHUIUIMHBI, TPAMOTHO
MOJIB3YETCS] TEPMUHOJIOTHEN;

- TIPOSABIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh NHPOPMAIUIO, HaBBI-
KU CBSI3HOTO OITMCAHUS SIBICHHUH U ITPOIIECCOB;

- IEMOHCTPUPYET YMEHUE M3JIaraTh MaTepuall B ONPEICICHHON Jornye-

Onenka 5 .
CKOM MOCIIEA0BATEIbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHHUE WILIIOCTPUPOBATh TEOPETUUYECKUE TOJOKECHUS
KOHKPETHBIMHU IIPUMEPAMHU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMUUBOCTH 3HAHUH, YMEHUN
Y HaBBIKOB;
- MOTYT OBITh JOIMYIICHBI OJHA—/BE HETOYHOCTHU TPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHHSIM HA OIEHKY «5», HO TIPH
Ouetika 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporIo) - B YCBOCHHH Y4eOHOTO MaTepuaia JOMyIIeHbI IPOOEIbl, HE NCKAa3UBIITUE

COOCPKAaHUEC OTBETA;
- B U3JIOKCHUHN MaTcpHraia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

- 3HaHHWE€ OCHOBHOI'O NMPOTPAaMMHOI0 MaTepHalia B MUHUMAJIbHOM 00be-
Me, TOTPEIIHOCTH HENPUHUMUIIMAIBHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
pualia, HO MOKa3aHo 00IIee TOHUMAaHNUE BOTIPOCOB;

Onenka 3 - UMEJHCh 3aTPyAHEHUS WIH JOMYIICHb! OMIMOKHU B ONpeAeSieHUU MOHS-
(YIOBIETBOPUTENBHO) | THM, UCIOJIb30BAHUU TEPMUHOJIOTUHU, OMUCAHUU SIBICHUU U IMPOIIECCOB,
HCIIPaBJIECHHBIE M0CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHA HEIOCTAaTOYHass C(HOPMUPOBAHHOCTh 3HAHWUU, YMEHUH U
HABBIKOB, 00yYaloIuicsa HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
LIUH.

- IpoOeTBl B 3HAHUSX OCHOBHOTO MPOTPAMMHOTO MaTepHalia, MPHHIIUITH-
aJIbHBIC OITMOKH TIPU OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAHHWE WU HEMOHMMAaHWE OONbINeH WM Haubolee
Ba)XHOH yacTH yuyeOHOTO MaTepHuaa;

- JOMYIIEHBbl OMMOKH B OMpEACICHUU MOHSTHH, MPU UCIOIb30BAHUU
TEPMUHOJIOTHH, B ONTMCAHUU SIBJICHUH U TIPOIIECCOB, KOTOPBIC HE MCIIPAB-
JISHBI TIOCIIE HECKOJIBKHUX HABOJISIINX BOIPOCOB;

Ouenka 2
(HEey1OBJIIETBOPUTEILHO)
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- He cpOpMUPOBAaHbI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOILIHE
3HAHUS, YMECHHUS U HABBIKU.

Bonpocel k 1 pepeHIUpPOBAHHOMY 3a4eTy

I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmet ¢puszuku. OOmIas CTpyKTypa U 3a7a4u Kypca GU3uKH.
2. PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE U €T0 XapakTepucTuku. Cpeansis
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOYCcKOpeHHOE ABMKeHue. CpenHee yckopeHre. MIHOBEHHOE YCKOPEHUE.
4. KuneMatuka JIBUKEHUS 110 OKPYKHOCTH.
5. 3axonsl Herorona. Macca u cuina. Buapl cui B Ipupojie U UX NPEACTAaBIECHUE B MEXAHUKE.
6. luHamMuKa BpalaTebHOTO ABMKEHUS TBEPIOTO Teaa(OCHOBHON 3aKOH AMHAMMKH Bpallia-
TEJIBHOIO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT MHEPLIUH, MOMEHT UMITYJIbCA)
7. IMniyibC 1 €70 CBA3b ¢ CHIJIOW. 3aKOH COXPaHEHHS UMITYJIbCA.
8. Pabota u MomHoCTh. [ToTeHIInanbHas 1 KWHETHYECKasi SHEPTHsl.
9.Cs13b sHepruu u padbothl. [IpeobpazoBanue sHEPTrUn. 3aKOH COXpaHEHUS YHEPTUHU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue Koj1e0aHUsS M BOJIHBI
10. KoneGaTenbHble nBHXeHUA. ['apMOHMUECKUE KOIeOaHHsI U MX XapaKTepUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MassTHUKA. DopMyIia Jijist IEPUOIOB KOJICOaHHiA.
11. TIpeBparienue 3Hepruy nNpH KojiaedaTeIbHOM JIBHKEHUN. BBIHYKI€HHbBIE U CBOOOIHbIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroit cpene. [IpojoiabpHble U onepeyHbie BOIHbL. JmnHa
BOJIHBI U €€ CBA3b C IEPUOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13.Temnepatypa, €€ XapaKTEpUCTHKH.
14 Crenenu cBoOob1. [TomHas KMHETHYECKAs YIHEPTUS MOJICKYJI.
15. YpaBuenune MenneneeBa — KnaneiipoHa 1 €ro XxapakTepUCTHKH.
16.9KcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHUKHU U €70 IPUMEHEHUE K Pa3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmpenue ra3a. Pabora, coBepiraemas mpu M3MEHEHUH 00bema rasa.

IVIaekTpocraruka
19. Dnexrpuzanus Ten. 3akoH KynoHa. 3aKoH COXpaHEHUs SJIEKTPUYECKOTO 3apsia.
20. Dnektpuueckoe nose. HanpsxkeHHOCTh asekTpudeckoro nojsi. [TIoTok BekTopa HanpsiKeHHO-
CTH 3J1. TIOJISI.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHUKHU U TUDJICKTPUKH B AJIEKTPUUECKOM TTOJIE.
23. PaboTa mo nepeMenieHu o 3apsiia B AIeKTpudeckoMm mosie. [loTeHan u pa3HocTh MOTSHIIN-
anoB. CBsI3b MEX]y HAMPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUAJIOB.
24. OnextpoeMKocTb. KoHeHCaTOpbl. DHEPTHUs 3IEKTPUUECKOTO MOJIS.

V IlocTOSAHHBIN IJIEKTPUYECKHI TOK

25. Dnektpuueckuii Tok. Cuna Toka. [moTHOCTH TOKA. Pa3HOCTh MOTEHLIMAIOB, HANIPSIKEHUE,
S/1C.
26. IcTOYHUKY MOCTOSIHHOI'O TOKA, UX BUIEL.
27. 3akon OMa 1151 yyacTKa [enu 1 nojaHou uenu. ConpoTUBIECHUE MPOBOIHUKOB.
28. IlocnenoBaTesbHOE U ApaJIIEIbHOE COEAMHEHHUE ITPOBOJHHUKOB.
29. PaGoTa u MOIITHOCTH TOKa. 3akoH [[xoys - Jlenma.
30. DneKkTpuYeCKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHASL TPOBOIUMOCTH, THUITBI
pa3psaaoB).
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31. DnexTpudecKkuil TOK B OJTYIIPOBOIHUKAX (COOCTBEHHAs! U IPUMECHAsI TPOBOJIUMOCTH TIOJTY-
MIPOBOJTHUKOB).
32. DNeKTpUYECKUM TOK B paCTBOPAX M paciuiaBax 3JEKTPOJIUTOB (3aK0HbI Dapanest, 37EKTPOIIn3
Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHO€ 1moJie, MarHUTHasi MHAYKIUS, MATHUTHBIN MOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlammaca.
36./leiicTBEe MarHUTHOTO TIOJISI HA ABIKYyIIHiics 3apsa. Cuna Jlopenra.
37.5IBnenue 31eKTpPOMarHUTHON MHIYKIIMU U CAMOMHIYKLIHH.
38. IlpunIun aecTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBbIE CBOIICTBA CBETA
39. ludpakuus ceera. JudpakunonHas pemerka.
40. Narepdepennus cera. MeTo bl MOTy4YeHHU KOT€peHTHBIX BOJIH. IHTepdepomerp Maiikens-
COHa.
41.Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akoHbl poTordhdekTa.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4YeHHs a0COMIOTHO YepHOro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Buna).
45. Cnextp usnyuenus Bogopoaa. Cnexkrpanbubie muHuM (banemepa, Jlaiimana, [lamena).

VIII ATomHas 1 siiepHas pusuka
46. CBs13p MEXly KOPITyCKYJIIPHBIMU U BOJHOBBIMHU CBOMcTBaMH yacTull. Popmyia ae-bpoitis.
47. EcTecTBeHHas paJliOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJlOaKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtoMmHOE A1po, ero crpoeHue. IIpoToHbl, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHAs paluOAKTHBHOCTh. SIJIEpHBIC peakiuu (IpUMEPHI).

4.2.2 Dx3aMmeH

He npenycmoTpeH y4eOHBIM TIIAHOM.
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JUCT PETUCTPAIIMU U3MEHEHUI

Homep Howmepa nucros JlaTa BHECE-
. PacmmdpoBka
U3MEHe- AHH _ OcHoBaHue ISl BHECEHUS N3MEHEHUN [Tonmnuce HUS U3MEHe-
YIIMPOBaH MOMMUCH
Husi BAMEHEHHBIX| HOBBIX HUS
HBIX
1 14-16 14-16 - [Ip.Ne8-crt. ot 29.03.22 barpaesa 20.06.2022

«O0 aKkTyanuzanuu...»
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