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

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nHampabieHuro moAarotoBku 35.03.04 ArpoHoMusl JOJKEH OBITh MOJATOTOBJIEH K
CIIEYIOIIUM BHJIaM MPOPECCHOHATBHON JEATEILHOCTH: HAyYHO-UCCIIE0BATEIBCKON, KaK OCHOBHOM,
MTPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, OpraHU3allMOHHO-YITPaBIECHYECKOM.

Heab AucHUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 3a/1a4 CEIbCKOXO3SUCTBEHHOIO MPOM3BOJICTBA, & TAKXKE CIHOCOOCTBYIONINX Naihb-
HEWIEMY Pa3BUTHIO JINYHOCTH.

3agaum AUCHUNIHHBI:

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

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

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

— OBIIQJIETh METOJIaMU pelIeHUs MPOodECCHOHATBHBIX 3a/1a4.

1.2. Il.1anupyembie pe3yJibTaThl 00y4YeHHs 0 TUCHUILINHE (T0KAa3aTen
copMHPOBAHHOCTH KOMNETEHIIHI)

[Mnanupyemsie pe- [Tnanupyemble pe3yabTaThl 00y4eHHS MO AUCIUILTHHE
3yJIbTaThl OCBOCHHUS

Omon 3HAHUS YMEHHUS HaBBIKU

(KOMITIETCHIINH )

OIIK-2 OOyuarommiics gomkeH | OOywaromumiicss  goin- | OOydJaromuics JOKeH
CIIOCOOHOCTH TIpUMe- | 3HaTh:OCHOBHBIE (hU3HUe- | )KEeH BJIQ/IETh: HaBbIKaMU
HSTh COOTBETCTBYIO- | CKHE 3aKOHBI, SIBICHUS M | YMETh:UCIOIb30BaTh MPUMEHEHHSI  COOTBET-

i U3HKo- MPOIIECChl, HA KOTOPBIX | OCHOBHBIE (DU3UYECKUE | CTBYIOIIETO bu3uKo-
MaTEMaTHYECKHI af- | OCHOBAHbI MPUHIIMIGI | 3aKOHBI M TOHSATHUS JUISl | MATEMaTHYEeCKOro  afl-
napar, MeTOJibl aHa- | ACUCTBUS OOBEKTOB IMpO- | pelieHusi MpodeccHo- | mapara, METOJ0B aHAJIH-
TU3a U MOJIENHUpoBa- | peccruoHaIbHON nes- | HAMbHBIX ~ 33J]ad = - |32 W MOJEIHMPOBAHUS,
HUSI, TEOPETHYECKOTO | TebHOCTH U KoTopkie | (b1.B.18-Y.1) TEOPETUYECKOTO U DKC-
Y DKCTIEPUMEHTAb- | UCMONB3YIOTCA I  pe- MEePUMEHTAIBLHOTO  HC-
HOTO MCCJIEIOBaHUsl | IIeHUs MNpodeccroHalb- CIIEIOBaHMSI TIPU pelle-
Ipu pemieHny npo- | Heix 3azad - (b1.b5.18- HUM  TpodeccroHalb-
dbeccuonanpHbIX 32- | 3.1) veIX 3amad - (b1.b.18-

mau H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.18) ocHoBHO# ipodeccro-
HAJIBHOW 00pa30BaTeNbHON MPOrpaMMBbl OakaiaBpuaTa Mo HampasieHuio moarotoBku 35.03.04 Arpo-
HOMUS, TPOoPITh — ATpOOU3HEC.




Pa3nesnl IMCUMIVIMHBI M MEKTUCHUILTHHAPHBIE CBSI3M € 00eceYnBAOIIMMH (TPeIIecTBYI0-
IMMH) U 00ecneYynBaeMbIMHU (MOCTeTYOIIMMU) U CHUTITHHAMEA

HammenoBanue obecneun- o
OpMHUpPYEMBIE KOMIIETEHIINHA
No BAIOIIMX (ITPEALLIECTBYIO-
/‘ IIHX) B 00€CITEeUNnBAEMBIX
v (mocneayrommx) JUCIH- Paznen 1 Pasnen 2 Paznen 3 Pazgen 4 Pasnen 5
IIJINH, IPAaKTUK
HPGI[HIGCTByIOH_II/Ie JAUCHUIIIMHBI, ITPAKTHUKHU
1. | Maremaruka | OIK-2 | ONK-2 | OIK-2 | OIIK-=2 OIIK-2
ITocnenyromye TUCIUIUIMHDBI, TPAKTUKHU
1. | Xumusa aHanuTHYSCKas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
2. | XuMusl HeopraHuyeckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
3. | Xumust opraHudeckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
g, | X USIIECKaT K0T | oes | OMIK-2 | OMK-2 OINK-2 OINK-2
JOUIHAI
5. | Dxomorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
6. | MaTeMaTHECKas CTATUCTH | s | OMIK-2 | OMIK-2 OIIK-2 OIIK-2
Ka B arpOHOMHUHA
7, | QCHOBEI HAYNHEIX HCCHCIO- | gy | QK2 |  OIK-2 OIK-2 OIK-2
BaHUU B arpOHOMUH
g, | PHMKOXUMIMCCKHC MCTO- | 5 | O[IK-2 |  OIK-2 OIK-2 OIK-2
bl UCCIICIOBAHUU
9. | Xumus okpyxatomeit cpeasl | OITK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl
OO0beM muMCHUILIMHBL cocTaBiseT 4 3adeTHbIX equnuinl (3ET), 144 akagemuueckux yaca (ma-
nee yaca). JlucuuminHa uzydaercs Ha 2 Kypce.

3.1. Pacnpenesienue 00bemMa TMCHUMIIMHBI IO BHAaM YUeOHOM padoThl

Bun yaeOHO# paboTh KonuyecTBo 1acoB
KonrakTHasi pa6ora (Bcero) 18
B Tom umncne:
Jlextmm (JI) 8
[Ipaktrueckue 3ansatus (113)
JlaGopatopusble 3ansartus (JI3) 10
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 117
KonTpoasb 9
Hroro 144
3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3aeiaM U TeMam
Bcero B TOM YHCJIE -
N KOHTaKTHas paboTa 5
0 e,
TeMBbI HanmenoBanmne pasaciia U TEMbI gac. % CPC E
nekuyu | JI3 113 o
~
Pa3nen 1.Mexanuka
1.1 | Benenue | 9 | 63 | | 2 | | 7 X




KunemaTtuka maTepuaabHON TOY-
1.2 | Kx¥ ¥ BpalaTeIbHOTO ABMKEHUS 9 6,3 2 7 X
TeN
13 I[I/IH?.MI/IKa MaTepuaIbHOU TOYKH 7 48 7 X
U TBEPIOTO Tena
1.4 Mexannueckue KoneOaHus U BOJI- 11 7.6 ’ ’ 7 X
HBI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonekynsapHO-KHHETUYECKas 9 6.3 ’ 7 X
TEOpHs UACATBHOIO raza
2.2 | U3onponeccsl B razax 7 4,8 7 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 9 6,3 2 7 X
Paznen 3. DnexkrpoguHaMuka
3.1 | DnekTpocTaTuka 7 4,8 7 X
3.2 IToCTOSIHHBIN JIEKTPUYECKUHN TOK 9 6,3 2 7 X
3.3 MaruuTtHoe noje U TOK 7 4,8 7 X
34 DJIEKTPOMArHuTHAsI MH KM 7 4.8 7 X
35 DNEeKTPOMAarHUTHBIE KOJICOAHMSI U 7 4.8 7 <
BOJIHBI
Pazpgen 4. OnTuka
4.1 | I'eomeTpuueckasi ONTUKA 10 6,9 2 8 X
4.2 BosnHoBas onrrka 8 5,6 8 X
4.3 KBanToBas ontuka 8 5,6 8 X
Paznen 5. AtomHas gusuka
5.1 | AtomHas u sinepHas pusmka 11 7,6 2 9 X
KoHTpoas 9 X X X X X 9
OO61ast TpPyA0eMKOCTh 144 | 100 8 10 - 117 9

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

Pasznea 1. Mexanuka

KunemaTuka. Kunematnka qBUKEHHUs. MaTepUalIbHON TOUYKHU B IpocTpaHcTBe. CUcTeEMa OTcUeTa
n cucreMa koopauHat. Pagmyc-Bektop. PasznmoxkeHue panmyca-BeKTopa MO €AMHUYHBIM opTam. Ero
Moayib. Tpaektopus. Bexkrop nepemerenus. Cpeausis ckopocTb. MruoBeHHasi ckopocTh. [Ipoexuun
BEKTOpa CKOPOCTH Ha KOOpAMHATHBIE OcU. Pa3nokeHune BEKTOpa CKOPOCTU MO €IUHUYHBIM OpTaM.
Monyib BEKTOpa CKOPOCTH U €r0 CBsA3b C MpoeKIUsMU. [IyTh Kak OnpeaeeH bl HHTErpai OT MOyJIs
BEKTOpPA CKOPOCTH.

PaBHOMepHOE nBMXKEHME. 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHU IIPU PAaBHOMEPHOM JIBUYKEHUU.
PaBHOyCKOpeHHOE NBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI U CKOPOCTH OT BPEMEHU IPHU PABHOYCKO-
PEHHOM JBUKEHUHU.

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

Kunemaruka nBukeHHs] MaTeEpUaIbHOW TOYKU MO OKPYKHOCTH. YTos noBoporta. CpenHss yrio-
Bas CKOpPOCTh. MTHOBEHHasi yriioBas CKOPOCThb. YTJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHUE IO
OKPY>KHOCTH. 3aBUCHUMOCTb YIJIa OT BpeMEHH IpU paBHOMEPHOM ABIKeHHH. [lepuona obpamieHus Tou-
KM IO OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOW CKOPOCThIO. PABHOYCKOPEHHOE ABUKEHUE MO OKPY>KHOCTH.
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3aBUCUMOCTb yIJjla U YIJIOBOW CKOPOCTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKEHUU. BekTop yrio-
BOM CKOPOCTH.

JAuHamuka MaTtepuaabHOH TO4YKH. 3akoHbl HbroToHa. BTopoii 3akon Herorona. HauanbHble
ycnoBus. UMmnynsc. MOMEHT uMnyiibca. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHH.
MowmeHT cuibl. [Ineqo cunbl. 3aK0H COXpaHEHUsI MOMEHTA UMITYJIbCa MaTEpUAIbHON TOUKH.

PabGoTta mocrosiHHOM cuibl. PaboTa kak KpUBONMHEHHBIM MHTErpast. KuHeTwdeckas sHEprwus.
CBs3b NpHpaIieHus: KHHETUYECKOI SHEPTHH ¢ pabOTON CHIIBL. MOIIHOCTb.

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

JAnnamuka TBepAOro Tteja. BpanieHue TBep0ro Te1a BOKPYr HEMOABHKHOM OCU. MOMEHT HM-
IyJbCa TBEPAOro Tena. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE BpalaTeIbHOTO ABMKEHUS. MOMEH-
Thl HHEpLIMH TTPOCThIX Te. Teopema Ll teitnepa. CraTuka. Y CioBUsl paBHOBECUS TBEPAOTO Tea.

Kousebanus. Ilepuognueckue xonebanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
mutyna u ¢asza. JuddepennnanbHoe ypaBHEHHE TapMOHUYECKHX KoJieObanuii. OnpeeieHne aMIuin-
TyJIbl ¥ HaYaJIbHOW (ha3bl KoeOaHWi U3 HAYAIbHBIX YCIOBHH.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMUpOBaHHOW TPYKUHBI.
VYpaBHeHHE IBUKEHHUS MIPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
NPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHeHHsl dHeprur. PU3NUEeCKUid U MATEMATHYECKUM MasTHUKH.
YpaBHEHHE IBUKEHUS.

O6opoTtHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO MaICHUSI.

CneuuajbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutenbHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBast 1uHUs yacTHIbl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanokc
oym3HenoB. [IpeoGpa3zoBaHust CKOPOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamus Mosekyin. OyHKIus
pacrnpenieieHlsl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJISi CPETHETO YHCIA yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne MakcBemia — bonbiiMaHa.

TepmoauHaMuKa uaeaJbHOro raza. Moips BemectBa. Yucino ABoraapo. MonsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsst sHEpTUsi MOJIEKYJbl. BHyTpeHHs s
SHEprus uaecalbHOTO raza. Mzoxopuyeckuil mporecc. TermmoeMKOCTh UI€AIbHOTO ra3a Mpu MOCTOSH-
HOM oObeme. Umcno creneHeld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [1O0 crenensm
cB00ObI. M300apuueckuii mporecc. TermioeMKoCcTh UACIBHOTO Ta3a MPH MOCTOSTHHOM JaBJICHUH.
N3otepmuueckuii npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO raza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SIBienuss mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMMHA CBOOOAHOro mpodera Mosiekyibl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3un. Bsi3kocTh ra3oB. 3akoH Heiorona. KosddumumenT Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypbe. KoadduiimeHT TernaonpoBoHOCTH.

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

Pa3nes 3. DiieKTpu4ecTBO 1 MATHETH3M
ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTHUIIBI, IMEIOIINE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIA 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsia HM30JUPOBaHHON
MAaKpOCKOIMYECKON CHUCTEMBI. B3auMoielicTBrEe IByX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
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TEHLMAJIbHAsSI DHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsAoB. JleficTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa v MpUHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa m npuHIUI CyNepno3ulIMy Uid HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro nojs. 3akoH Kynmona m npuHmmn cynepno3unuu g noteHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIlPsHDKEHHOCTD MOl U TOTeHIHal. ['paqueHT noTeHuuana.

Pabora mpu mepemenieHNN 3apsaa B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynauus BexkTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojis. CHUIIOBbIE JMHUM M 3KBUIIOTEHLHMAJIbHBIE I1O-
BepXHOCTH. [I0TOK BEKTOpa HANPSIKEHHOCTU 3JIeKTpudecKkoro noss. [Iorok BekTopa Hanps>KEHHOCTH
MoJIst TOue4HOro 3apsiia. Teopema "aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IITOCKOCTU. DIEKTPUUECKHE MO 3apsDKEHHBIX cdepsl, mapa u
mmHApa. OCHOBHBIE YPaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUHN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUEU-
HOTO unois. BeiBox Gpopmyn i HanpsHKEHHOCTH TOJS M MOTEHIUANIA. DISKTPUYECKUNH MOMEHT JH-
TOJISl.

DJIeKTpHYecKoe MmoJje B JM3jaeKTpuKax. [loaspHble 1 HENOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIbI. JIUI0Ib BO BHEITHEM JIEKTPHUUECKOM I10JIE.

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

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJje. Hocurenu aieKTpuiyeckoro Toka. JJeK-
TpocTaTudeckass MHAyKUus. MHaynupoBaHHble 3apsabl. PacnpeneneHue 3apsioB B U30JIMPOBAHHOM
npoBoAHMKe. [loBepxHOCTHaAs IIOTHOCTH 3apsiAa. IlocTosIHHOE 37EKTpUYecKoe IoJie B M30JIMPOBaH-
HOM NPOBOAHMKE. ['paHNYHBIEC YCIOBUS HA MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsixkenue. EMxocts koHzeHcaTopa. [lnockuii koHneHcarop. Beioa popmy-
JIbl 111 €EMKOCTH IIOCKOI'O KOHJIEHCATOPa, 3allOJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (GOpMynbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEepPrus
3IEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeMHEHNs] KOHAEHCATOPOB.

DilIeKTprYecKkuii TOK. TOK MPOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
na Toka. BeiBog (opmysbl, cBSI3bIBaIONIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJIEH TOKa.
3akoH coxpaHeHHs 3apsna. BeiBos ypaBHEHHs HeNpepbIBHOCTU. 3akoH OMa JuIs yyacTka Lenu B Aud-
(dbepeHuanpHON M HHTETpaTbHOM (popMax.BeiBos 3akona Oma st yuactka rnenu. CoequHeHus mpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKa B 3apsKEHHOM IMJIMHJPE, BpAIIAOLIeMCcs BOKPYT cOO-
CTBEHHOU OCH.

Croponnue cuibl. Pabora CTOPOHHHX CHIJI MIPU TEPEHOCE HOCHUTENS TOKa. DJICKTPOJBUKYIIAs
cuia. HanpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOJIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon /xoyms — Jlen-
ua B nuddepeHuanbHOil U MHTErpasibHON Qopmax. MOUTHOCTh TOKA W yZAelibHas MOIIHOCTH TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

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

IlocTosiHHOe MarHUTHOE MoJie B Bakyyme. 3akoH buo-Caapa-Jlamiaca v npuHIUIN CyNepIio-
3UIMU. MarHuTHoe 1moJie KpyroBoro Toka. MarouTHas MHAYKIMS B LIEHTPE BUTKA. Pacuer mHAyKuMu
MAarHUuTHOTO IOJIs1 KpYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMA MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M IUPKYNISIUSA BEKTOpa MarHUTHOM MHAYKUMU. OCHOBHBIE YPAaBHEHUS! TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHOE 1moJie mpsAMOoro Toka. BzauMoselctBue TokoB. MarHUTHOE MoJie 3apsbKEHHOTO HMJIMHPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLBI cruilbl Toka B cucreme CHU. Borunc-
JIEHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa nmuddepen-
LMAJIbHBIX YPAaBHEHUH TEOPUU MOCTOSIHHOIO MarHUTHOT'O MOJIS.



JeiicTBMe MarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MarHutHoe noje. MarouTHas UHAYKUUS.
CunoBsie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. J[BuxkeHne 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
U TIOCTOSIHHOM MAarHUTHOM 1oJi€. BbIBol ypaBHEHUH IBUKEHUS U MX pelleHue. J[BUKeHue BIOJIb CH-
JIOBOM JIMHMU. /[BH>KEHHE MO OKPYKHOCTH. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JBUXKE-
HUA 4acTULbL. [[BrokeHue 110 BUHTOBOM JInHMM. IIlar u paguyc BUHTOBOM JIMHUM. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JIEKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpenenceHue OTHOIICHUS 3a-
psiaa 3IEKTPOHA K €r0 Macce METOJIOM MarHETPOHa.

JlelicTBME MarHUTHOTO TOJISl HAa MPOBOJHUK ¢ TokOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1€. MarHuTHbI MOMEHT.

JJIeKTPOMAarHUTHAsi MHAYKUUA. MarHUTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papanes u npasuio JleHna. DeKTpoABHXKyIas cuila HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIllEE €My ypaBHEHHE MakcBemia. DJIEKTPOABHKYILAs CUJla B MPOBOJHUKE, IBMXKYLIEMCS B
MarHuTHOM nose. CaMOMHAYKIUSA. DIEKTPOABIKYILAS CHJIa CAMOMHAYKIMHU. HAYKTHBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTYIIKU M MPOBOJHUKA. 3aBUCHUMOCTh CHJIBI TOKA B LIEMH OT
BPEMEHM. DHEPIUsl MarHUTHOTO IOl B KaTynike. BuxpeBoe anekrpuueckoe nose B cojaeHoune. Mn-
JNYKTUBHOCTBH COJICHOMJA. DHEPIrusi MarHUTHOI'O MOJIS B 3alIOJIHEHHOM BeEIeCTBOM cosieHouge. 11not-
HOCTb DHEPIrUU MarHUTHOTro noJisd. Toku Dyko.

DJIeKTPOMarHuTHhle KojebaHus. ['apmonmdeckue kosneOanus. KonebarenbHbIN KOHTYp, CO-
CTOSIIIMK M3 KOHJEHCATOpa M KAaTYIIKU MHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KoJeOaHUI HaNpsHKEHUS
Ha 00KJIaJIKax KOHAEHCcaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HAMPSKEHUs U 3apsiaa
Ha OOKJankax KoHjaeHcaropa. Yactota konebanuii. @opmyna TomcoHna. DHeprusi KonebaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMarHuTHOe moJie. YpaBHeHHs MakcBelia B MHTErpaJbHOW U nuddepeHnuansHon
dbopmax. [TmoTHOCTH TOKa cMeneHus. Bekrop Ymosa-IloliTunra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KOJICOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. KorepentHocTh. MHTEphEpeHIHs cBETa OT ABYX TOUYEYHBIX UCTOYHHUKOB.
HNuTtepdepenninonnas kaptuHa. Pacmpenenenre MHTEHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTEepdepeHIns cBeTa B TOHKHX TuIeHKax. MHTepdhepoMeTpsl.

Judpaknus. [puanun [oiirenca — @penens u npuHIUN cyneprno3uuu. [ papudeckuii MmeTon
CIIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Jnppakuus cBera Ha KpPyrjoM OTBepCTUU. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakus csera Ha menu. udpakmron-
Has pemeTka. JudpakinoHHas penierka Kak CrieKTpaabHbIA TPHOOp.

Honsipu3anus cBera. DJUIMNTUYECKAs W JMHEHHAs MOJSAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
Bonna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOISPU30BAaHHBIM U YACTUYHO MOJSPU30BAHHBIN
ceeT. Crenenp nojsipuszanuu. [lonsipuszanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOHHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iaydeHue. B3anuMoneicTBUE H3Iy4ECHHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocooHocTs. TlornomarensHas cnocoObHocTh. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOIHBIM H3iIydeHUEM. I[IOTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'0 TeryioBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHusa Buna.

®otonbl. Potonsl. Mnynbsc u sHeprus gorona. @otosdpdexrt. BonpramnepHas xapakTepucTH-
Ka BakyyMHOTo (hoTosseMeHTa. 3akoHbl GoTodddekrra. TopMo3HOE pEeHTreHOBCKOE M3aydeHue. -
¢dext Komnrona. J/laBnenue ceera. OnwiThl JIeOenepa. J[apnenue mydka cBeTa.

Pa3nen 5. AtomHas pusuka



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

OcHoBBI KBaHTOBOHI MexaHMkHM. KopmyckynsipHO-BOJIHOBOM ayanusM. Bosnbel ne bpoitns.
®opmynel 1e bpoins. Iudpakmnus 31eKTpPOHOB M HEHTPOHOB B KpucTayuiax. BomHoBas GyHKIUMA | ee
cmbici. YpasHenue lIpenunrepa. Bosnna ne bpoiins kak pemenue ypasHenue lllpenunrepa st cBo-
O0omHOM yacTuibl. HeompeneneHHOCTH KOOPAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist crailmoOHApHBIX COCTOSIHUM. CIIEKTp YHEPTH.

Crtpoenue atoma. AToM BOAOpPOJa B KBAaHTOBON MexaHUKe. CIEKTp SHEPruid AJIEKTpOHA. DHEp-
rerudyeckue ypoBHH. [loTeHInansl BO30YXICHUS M1 HMOHM3AaLUHU aToMa. [IpocTpaHcTBeHHOE KBAaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHrue. CiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGHUrypauuu. llepuoauueckas cucTemMa >JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U ciou. [Ipunanun [aymu. Onsit [lTepna u N'epnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro siapa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOn3BOJIbHBIN pac-
11aJ] 4acTULbL. Y CIIOBUE CaMONPOU3BOJIBHOIO pacnasa. JHEprus cBA3MU. Y AenbpHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon Gopmysibl, onuchiBaromiel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOI0 4Kcia. PainoakTHBHOCTh. 3aKOH paJlO0aKTUBHOIO pacnaja. SlaepHele peakuu.

4.2. Conepxanue JeKI Ui

" Conepxanue JIEKLIUI Koin-Bo
n/n p 4acoB
1. | Benenue. KuHeMaTuKa MaTepHaJbHON TOYKH M BPAIIATEILHOI0 IBHKEH NS, 2

[Tpenmet u 3amaun Kypca ¢puszuku. Ou3nka Kak OCHOBAa €CTECTBEHHOHAYYHBIX 3Ha-
HUil. CBsi3b (PU3MKHU C CENBCKOXO3SHCTBEHHBIM IPOHM3BOJICTBOM. Poib ¢usuku B
oxpaHe okpyxkatomei cpeapl. CTpykTypa Kypca GHU3uKH.

MexaHuueckoe ABM)KEHHE U €ro OTHOCHUTENbHOCTh. Ilepememenue u myTh. Cko-
pocTh, yckopeHue. PaBHOMEpHOE MNpSIMOJIMHEHHOE IBHXKEHHE. PaBHOYCKOpEeHHOE
IPSIMOJIMHENHOE ABM)KEHHE. YTJIOBOE NEPEMEILEHUE, YIVIOBAs CKOPOCTh, YIJIOBOE
ycKkopeHue. PaBHOMepHOE TPSIMOJIMHEHOE JBH)KEHUE. PaBHOYCKOpEeHHOE Bpala-
TEIbHOE ABM)KEHUE

2. | Mexanuyeckue KoJe0aHus M BOJIHBI. ['apMOHWYECKHE KOJICOAHHS U UX TTapaMeT- 2
pbl. CMmeleHre, CKOpOCTh, YCKOPEHHE MPU TapMOHUYECKOM KOJIe0aTeIbHOM  JIBH-
keHuu. [lomHash SHeprusi TapMOHWYECKHX KoJieOaHWU. MasTHUKK (MPY>KUHHBIN,
¢u3nueckuii, MaTeMaTU4eCKuil). YOpyrue TrapMOHHUYECKHE BOJIHBI (YpaBHEHUE
BOJIHBI, (pa3oBasi CKOPOCTh, AJIMHA BOJHBI, BOJIHOBOE YHUCIIO).

3. | OcHoBbI TepMOAUHAMUKH. [IepBoe Havyao TepmoanHaMuku. [IpuMenenue neppo- 2
ro 3aKOHAa TEPMOJWHAMHUKU K Pa3UYHBIM H30mporeccaM. AnuabaTHBIA Mmpoiiecc.
Huxn Kapuo. KII/] TernmoBoi MamuHbI.

4. | AtomHas u siaepHasi puszuka. Ctpoenue atoma. OnbiT Pesepdopna. KBantoBbie 2
noctynatel bopa. Moaens atroma Bogopona no bopy. Crpoenune atomMHOro sijapa.
PannoakTUBHOCT. 3aKOH paJuoaKkTHUBHOIO pacnana. EcTrecTBeHHass U MCKYCCTBEH-
Hasl paJIMOAKTUBHOCTD. S IepHbIC peaKIIyH.

HTtoro 8
4.3. ConeprxaHue J1a00paTOPHbIX 3aHATHIA
Ne . Komn-Bo
HaumeHnoBaHMe MpakTUYECKUX 3aHATUN
/o 4acoB

BBoansiii nnctpykrax no Th. Omnpenenenue norpemuocTeit usmepenunii. Onpe-
JieJICHHE IUIOTHOCTH TeJl IPAaBUJIBHOM FreOMEeTpUIEcKOi (popMBl
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W3ydyeHne rapMOHNYECKHUX KOJeOaHUIl ¢ MOMOIIBI0 MPYKMHHOTO MasiTHUKA

Onpenenenue K03 uimenTa TMHEHHOT0 paciupeHus: TBEPAOTO Tea.

OHpCI[CJ'IeHI/Ie OKBUBAJICHTHOI'O COITPOTHBJICHUS IIPH ITOCICAOBATCIIBHOM U I1apall-
JICJIBHOM COCOVHCHMAX

DN B~ (W

Omnpenenenue Gokyca U ONTHYECKON CHIIBI COOMpAIOIIEH U PaCCEHBAIOIICH JTUH3BI

N DN

Hroro

4.4. Copepxanue NpaKTHYECKUX 3aHATHH
[IpakTHyeckne 3aHATHS HE IPETYCMOTPEHBI YU€OHBIM TJIAHOM.

4.5. Buabl u cojep:KaHue caMOCTOSITEIbHON padoThl 00y4YaloUuXcst

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJarOIITUXCS

Buapl camocTosTensHONH pabOThl 00y4YarOMIUXCs KonnuecTtBO yacoB

BriniorHeHE KOHTPOJIBLHON pabOTHI 60

CaMocCTOsITEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 57

HTroro 117

B cooTBeTcTBUY C yueOHBIM IUIAHOM TPYAOEMKOCTh KOHTPOJISI COCTABISIET 9 4acoB.
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIMUX Cs

i HaunmenoBanue TeM 1 BOpocoB

Kom-Bo
4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MIeajlbHOro rasa. Konmnenrpanus mo-
nexyin. OyHkus pacnpeneneHus MoJaeKya MPOCTPAHCTBE U MO ckopocTsM. Cpen-
Hue ckopoctH. aBnenue rasza. [IpuOnmkeHHOE BBIpaKEHHE Ui CPETHEro yucia
yIapoB MOJEKYyd O cTeHKy. CBs3b JaBICHMS CO CPEIHMM 3HAa4eHHEM KBajpara
CKOPOCTH MoJieKysbl. OCHOBHOE ypaBHEHME KMHETHUYECKOM Teopuu rasa Pacrpe-
nexenne Maxkcseiia — bonbiiMana.

23

2. TepmoauHamuka uaeaabHoro raza. Mous Bemecrsa. Uucno ABoragpo. Mossp-
Hasl Macca. YpaBHEHUE COCTOSIHUS HACaIbHOTO Ta3a. 3akoH [lanproHa. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSS DJHEprus HACaIbHOro rasa. M3oxopuueckuit
nporecc. TennoeMKocTs WeaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
neHei cBoOoxbl Mosiekyibl. PaBHopacnipenenenue suepruu 110 crenensM cBoOo-
nel. M300apuueckuii mporiece. TermmoeMKOCTh UIeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHun. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUS ne-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

23

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyrbl, CBA3bIBAIOIIEH MIIOTHOCTD
TOKa U CPEJTHIOK CKOPOCTh HOCUTEIIEH TOKA. 3aKOH coxpaHeHus 3apsna.CoeTuHeHus
MPOBOAHUKOB. [ITOTHOCTH KOHBEKTMBHOI'O TOKA B 3apsSKEHHOM LMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Ciibl. PaboTa CTOPOHHHMX CHIJI
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABMXKYyIas cwuia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH OMa 11 OJaHOM 1enu. MOIHOCTh TOKa
U yJieJIbHasi MOITHOCTh TOKa.

23

4. JeiicTBMe MATHUTHOIO MOJISI HA 3apsi/ibl U TOKU. MaruutHoe nosje. MarautHas
uHaykuusg. CuaoBble TMHUM MarHuTHOTO mojsi. Cuna Jlopenua. [IBrxenue 3apsi-
JKEHHOM YacTUIIBI B OJTHOPOJHOM H ITOCTOSSHHOM MArHUTHOM Tionie. JIBrokeHue
BJIOJIb CUJIOBOM JMHHUU. JIBM)KEHHE II0 OKPY)KHOCTH. 3aBHCHUMOCTb paauyca
OKPY>KHOCTH OT CKOPOCTH JIBMDKCHHSI YacTHIIBl. J[BYDKCHHE 1O BUHTOBOW JIMHHH.

24
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[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsSOKEHHOW  YaCTHIIbI
B IEKTPUYECKOM M MAarHUTHOM mnoJjsax. OnpeneneHUe OTHOLIEHHs 3apsiia dJekK-
TPOHA K €r0 Macce METOI0M MarHerpoHa. JlelicTBre MarHUTHOTO MO

Ha IPOBOJHUK ¢ TokoM. Cuna Amnepa. KoHTyp ¢ TokoM B MarHuTHOM noje. Mar-
HUTHBI MOMEHT.

OcHOBBI KBaHTOBOH MexaHUuKH. KoprycKkyisspHO-BOIHOBOH Ayanus3Mm. BomHsl ae
Bpoiinsa. ®opmynsr ne bpoits. dudpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast gpynkuus u ee cmbici. YpaBuenue lllpeaunrepa. Bonna ne bpoii-

15 Kak pemeHue ypaBHeHue llpeawnrepa myis cBoOGomHoi vactuilel. Heompene- 24
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeIEHHOCTEN. YpaB-
Henue [llpenunrepa nis craiimoHapHBIX COCTOSIHUI. CIIEKTP SHEPrUil.

Hroro 117

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAaMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst

YyebHOo-MeToanueckue pazpadoTku umerorcs B Hayunoi6uOmmoreke ®I'BOY BO HOxHo-

VYpaneckuii 'AY:

1.

®duzuka [DIEKTPOHHBIN pecypc] : METOJ. yKa3aHUs M0 W3YYEHUIO AUCIUIUIMHBI U 33aJJaHue TS
KOHTPOJIbBHOW pPabOTHI CTy/IEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UuctutyTt arposkonorun .— YensiOuHCK:
OxnO-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu MaTepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JluHamuKa. 3aKOHbI COXPaHEHUsI B MEXaHUKE [DJIEKTPOHHBIA pecypc] : METOA. yKa3aHWs AJs
BBITIOJTHEHUS TIPAKTUYECKUX M CAMOCTOATENbHBIX paboT no ¢usuke / coct. C. c. benoycona ;

OxHo-Ypanbckuit I'AY, UuctutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 JiokaibHON
cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Jdoctym wu3 ceru HWHrepHer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [DneKTpOHHBIM pecypc] : METOA. yKa3aHus JUIsl IPAKTUYECKUX U CaMOCTOSITEINb-
HbIX paboT mo ¢usuke / coct. C. C. benoycosa ; KOxno-Ypansckuii 'AY, UHCTHTYT arposko-
noruu .— Mmuacckoe: FOxuo-Ypansckuit AY, 2017 .— 28 c. : un., Tabn. — C npun. — buo6-
auorp.. c¢. 26 (6 ma3zB.) .— 0,5 MB .— Jloctym w3 JokampHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

IToCTOSHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs I BBIITOJIHEHUS
MPAKTHYECKUX U CaMOCTOSTENbHBIX paboT mo ¢us3uke / coct. C. C. benoycosa ; HOxHO-
VYpansckuii 'AY, Uuctutyt arposkosnoruu .— Muacckoe: OxHo-Ypansckuit ['AY, 2017 .—
44 c. : wi., Tabn. — bubmumorp.: c. 41 (7 Ha3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJIbHON ceTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Joctym wu3 ceru  HMHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

DnexTpocTaThka [DNEeKTpOHHBIN pecypc] : METOM. yKa3aHUs Ul BBIIIOJHEHUS IPAKTUUECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
CTUTYT arposkosiornn .— Mmuacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 50 c. : wi., Tadn. —
bubmuorp.: c. 47 (5 Ha3B.) .— 0,8 MB .— Jloctyn wu3 nokampHOW cetn HMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

6.D0oHI OLEHOYHBIX CPEACTB AJIsl MPOBeAeHUS
NMPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS
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st ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst Mo JucuuIuinHe. POoHJ OLEHOYHBIX CPE/ICTB IMPEICTaB-
neH B [Ipunoxxennn Nel.

7. OCHOBHAsI U JONOJIHUTE/IbHAS YUeOHasl JIUTEepaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TN CIUNIIMHBI

OcHOBHast U JOMOJMHUTEIbHAA yueOHas nuTepaTypa numeerca B HayuHoiOuOnIMoTEeKe M 3IeK-
TpOHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHasi InTEpaTypa
1. I'paboBckuit, P.1. Kypc dusuku [DnexTponnslii pecypc] : yued. mocodre — DIEKTPOH. 1aH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2.I'paboBckuit, P.U. COopHuK 3amay o pusuke [DneKTpoHHbBIN pecypc] : yued. mocodue — DIek-
TpoH. naH. — Cankrt-IlerepOypr : Jlansb, 2012. — 128 ¢. — Pexxum goctyna:
https://e.Janbook.com/book/3899
JonoHuTe/ILHAS IUTEPATypa
1.Kanamnankos, H.I1. ®usuka. UHTEpHET-TeCTHpOBaHUE 6A30BBIX 3HAHUH [ DIEKTPOHHBIN pe-
cypc] : yae6. mocobue / H.I1. Kanamaukos, H.M. KoxxeBHUKOB. — DeKTpoH. naH. — CaHKT-
[TerepOypr : Jlans, 2009. — 160 c. — Pexum noctyna: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpBITHIN
uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexkTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3.Tpodpumona, T. U. Kypc busuku [Tekcr] : yaedbnoe nocodue / T. U. Tpodumosna. - 7-¢ u3.,
ctep. - M. : Beicmias mkona, 2003. - 542 c.

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS 1Y CIUTLTHHBI

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

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

4. HayuHnas snexTpoHHas 6nbnnoteka «eLibrary»http://elibrary.ru

9. MeToauveckne yKa3aHus JJsl 00YyYAKOIIHXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

VYyebHO-MeToanYecKue pa3paboTku umeroTes B HayuHoit OuOnwoTeke H  AICKTPOHHOW WH-
¢bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit TAY:

1. ®usuka [DneKTpOHHBIN pecypc] : METOI. yKa3aHUs 110 U3YYEHMIO AUCLMIINHBI U 3aJaHHUE JUIS
KOHTPOJIBHOW pabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; HOxno-Ypansckuit 'AY, UactutyTt arposkonorun .— YenssOuHCk:
OxHO-Ypanbckuit 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— Jloctyn u3 nokanbHoi cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetn MaTepHer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JlnHamuka. 3aKOHBI COXpPAHEHHS B MEXAHUKE [DNEKTPOHHBIA pecypc]| : METOA. yKazaHus IJIst
BBITTOJIHEHUS MPAKTHYECKUX U CaMOCTOSATENBHBIX paboT mo ¢usuke / coct. C. c. benoycona ;
IOxHo-Ypansckuit I'AY, Unctutyr arposkonorun .— Muacckoe: FOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmumorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 noKaJibHON
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cetu HAD  http://192.168.2.40/Books/ppm060.pdf .— [Jdoctym wu3 ceru HWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

3. Kunematuka [DIeKTpOHHBIA pecypc] : METOM. YKa3aHUA JJId MPAKTUYECKUX U CaAMOCTOSTENb-
HBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit [AY, MHCTUTYT arposko-
norun .— Mmuacckoe: FOxno-Ypansckuit ['AY, 2017 .— 28 c. : wi., Tabn. — C npun. — buo-
auorp.: c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctymn wu3 JnokainbHOM cetn WMAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. IlocTosHHBIN 3IEKTPUUECKUI TOK [DNEKTPOHHBIN pecypc] : METOA. YKa3aHMsI AJIsl BHIIOJHEHUS
MPAKTHYECKUX U CaMOCTOSTENbHBIX paboT mo ¢us3uke / coct. C. C. benoycosa ; KOxHO-
VYpaneckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxHo-Ypanbsckuit ['AY, 2017 .—
44 c. : w1, Tabn. — bubmuorp.: c. 41 (7 Ha3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJbHON ceTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctym u3 ceru  UWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnektpocTaTuka [DJIEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIs BBITIOJHEHUS MPAKTHYECKUX U
caMmocTosTeNnbHBIX padoT no ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, Un-
CTUTYT arposkojoruu .— Mmuacckoe: KOxno-Ypansckuit 'AY, 2017 .— 50 c. : wr., Tabm. —
bubnmorp.: c. 47 (5 wmaze.) .— 0,8 MB .— Jloctymn u3 nokampHOUW cetu WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 ceTu HNHuTteprer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeILHOT0
npoiuecca no JMCUMILINHE, BKJIOYasi epevyeHb MPOrPaMMHOI0 odecredeHnst
U HH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Un¢popmanmonno-cnpaBoynas cucrema 'OCToB Texaskcnept http://www.cntd.ru.
[IporpammHuoeoOecieueHue:
— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JIunier3snonuswiinoroBop Ne 47544514 ot 15.10.2010
— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInnensunonnsiiinorosop Ne 47544515 or 15.10.2010
—  Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIniieH3MOHHBIIA0TOBOP
Ne 47544515 ot 15.10.2010
— AmntuBupyc Kaspersky Endpoint Security mis 6usneca, JIlunensuonnsii morosop Ne 17EO-
161220-114550-750-604 ot 20.12.16
— OmnepanmoHHas CUCTeMa CreluanbHOro HazHaueHus «AstralinuxSpecialEdition» ¢ oducHoi
nporpamMmoii LibreOffice (FOYpI'AY), JIunensuonnsiii qorosop Ne PbT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHo-TeXHUYecKasi 6a3a, HeoOXoAUMAst JAJIs1 OCYIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpouecca No IUCHUILINHE

Ilepedyenb y4eOHBIX Ja0opaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YueOHas ayautopusi Ui IPOBEIACHUS 3aHITHIA JICKIIMOHHOTO THUIIA, OCHAIIEHHAS MYJIHTHME
TUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHaeonpoekTop) 202,206.

2. YueOHas aynuTOpus JJIsl POBEICHUS MPAKTUUYECKHUX 3aHATHH, 3aHATUH CEMHUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PadOT, IPYNIOBBIX M MHAWBUIYabHBIX KOHCYJIbTAI[MH, TEKYIIIETO KOHTPOJIA U
IIpoMeXyTouHoM arrectanuu 105,107 .

3. JlabopaTtopus ¢puzuxu 107 .
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4. TomemieHus Uit CaMOCTOSITENbHOM paboThl oOy4aromuxcs 103,308 u Mainblil YUTAIBHBIHN 3alT

ONOINOTEKH.

IlepeyeHb OCHOBHOIO y4eOHO-1a00paTOPHOro 000pyA0BaHNS

bapomerp BP -52

Kommiext 6710Kk0B AMHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PELIETKH
Mogenp 31eKTpoABUraTeNsl
DeKTpocKon 1abopaTOPHBII

Ha6op rpy30B 1o mexaHuke

HaGop aunamomeTpoB

Ha6op npyxun

OramBo BO3yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIe ¢ TUpIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OannucTUUECKHit
Jlaboparopusiit Habop «TernmoBbie TPOIECCHI»
CTOJIMK NONBEMHBIHN

Crpenku MarHUTHbIE

JlabopaTtopHslit Habop «M30omporecch»

12. UnHoBanMoHHbIe (OPMBI 00pa30BaTeIbHBIX TEXHOJIOTHIl

Bun 3agatusa
Jlexun JI3 I13
Dopmbl pabOTHI
WHTepakTHUBHBIE 3aHATUS - + -
Pabota B MaJIbIX rpynmax + - +
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IIPHJIOKEHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
obOyuaromuxcs o aucuurinie b1.5.18 ®u3zuka

Hamnpasnenue nmoarorosku 35.03.04 Arponomus

[Tpoduns Arpoousnec
YpoBeHb BhICIIETO 00pa3oBaHus —0aKaJaBpHaT (aKageMH4ecKHii)

KBanudukamus - 6akaaaBp

dopma 00yueHUsT —3a04HAasI

Muacckoe
2017
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1. KommnereHnuum c ykazanuem 3tana ux ¢gopmuposanus B nponecce ocsoennss OIIOII

Komrmierenum mo gaHHO# nucuuIuimae GOpMHUPYIOTCS Ha 6a30BOM dTare.

Kontpomupyemsie KoHTponupyemblie pe3ynbTaTel 00y4eHUS MO0 AUCIHUILTHHE
PE3YIIbTaThI OCBOE-
nus OTOI 3HAHUSA YMEHHUS HaBBIKA
(KOMITETEHITUHN )
OIIK-2 OO6yuatommiicst nopkeH | OOyvaronuiics  goi- | OOydJaronuiicss J0KeH

CIOCOOHOCTH MPUMeE-
HSATH COOTBETCTBYIO-
i pusmKo-
MaTeMaTHYCeCKUH all-
napart, METO/Ibl aHa-
JIU3a U MOJICITUPOBa-
HUSI, TEOPETUICCKOTO
U DKCIICPUMEHTAb-
HOT'O UCCJIEIOBAHMS
IIPH PEIICHUH TIPO-
(heccuoHaIbHBIX 3a-
a4

3HATH:0CHOBHBIC (U3HUYE-
CKHE 3aKOHBI, SBICHUS H
MPOIIECChl, Ha KOTOPBIX
OCHOBAHBI TIPUHIIAITBI
JEUCTBUSL OOBEKTOB TIPO-
(dheccroHaIbHOM nes-
TETBPHOCTH ¥  KOTOpHIC
UCIIONIB3YIOTCSA  JUIA  pe-
IICHUsT TPOEeCcCCUOHATb-
HeIX 3amad - (b1.b.18-
3.1)

KEH
YMETh:HCIOIb30BATh
OCHOBHBIEC (pr3HUeCcKHe
3aKOHBI W MOHATHS IS
pemieHuss Tpodeccuo-
HaJTBHBIX  3a7a4 -
(b1.b.18 -V.1)

BIIQ/ICTh: HABBIKAMU
MPUMEHEHHsSI  COOTBET-
CTBYIOLIETO buzuko-
MaTeMaTHYeCKOro  am-
napara, METOJIOB aHaJH-
32 ¥ MOJEIUPOBaHUS,
TEOPETUYECKOTO M IKC-
MEPUMEHTATIBHOTO  HC-
CIICTIOBAHMSI TIPU pellie-
HUM  TpodhecCHOoHab-
HeIX 3amad - (b1.b.18-
H.1)

2. Tloka3aTeu, KPpUTEPHUHU H IIKAJA OLeHUBAHUS CHPOPMHUPOBAHHOCTH KOMMETEHIUM

[Toxazarenu KpuTepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
ouenuBanus | Henocrarounsiii | [locraTtounslii ypo- | CpenHuil ypoBeHb | Bblcokuil ypoBeHb
(3YH) YPOBEHb BEHb
b1.b.18-3.1 | Ob6yuarouuiics He OOyuaronmiics OO6yuaromuiics ¢ OO6yuaromuiics ¢
3HAeT OCHOBHBIE | cja0o0 3HAET OCHOB- | HE3HAUMTEIbHBIMU | TpedyeMoil crerme-
¢dusnueckue 3a- HbIC (PU3MYECKHe OIIMOKaMH U OT- HbIO MOJHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, BJIICHUS U | JEJIbHBIMU MIPOOE- | TOYHOCTH 3HAET OC-
IIPOLIECCHI, HA KO- | MPOLIECCHI, HA KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (pr3Hye-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble pusnUeckue CKHe€ 3aKOHBI, sBJIE-
MPUHIUIIBI 1eH- MIPUHIUIIBI 1eH- 3aKOHBI, SIBJICHUS U | HUS U NPOLIECCHI, HA
CTBUSI O0BEKTOB CTBUSL 00BEKTOB MPOLIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccnoHanb- | mMpohecCuoHATBHOM PBIX OCHOBAHBI MIPUHLIMIIBI 1EH-
HOM JIeSTENIbHO- | JAEATEIbHOCTU U KO- MPUHLIMIIBI 1M~ CTBUSI O0BEKTOB
CTH U KOTOpBbIE TOPBIE UCIIONb3Y- CTBHSI OOBEKTOB npodeccuoHaIbLHON
UCIOJIb3YIOTCS I0TCS JJI pelieHus: | mpodecCuoHaNbHOM | AESITeTbHOCTH U KO-
JUISl pELIEHUs npoeCCHOHATIBHBIX | IEATENBHOCTH U KO- | TOPBIE HCIIOJIb3Y-
npodeccronanb- 3a1aqy TOpBIE UCTIONb3Y- 10TCA JUIS pellieHus
HBIX 3a7a4 IOTCS ISl pelieHus | MpodecCHOHANTBHBIX
po¢eCCHOHATBHBIX 3a/ma4
3a1a4y
b1.5.18-Y.1 | O0yuaromuiics He OO6yuarommiics OO0yuarommiics OO0yuarommiics
YMEET UCII0JIb30- c1abo ymeeT uc- YMEET HUCII0JIb30- YMEET HUCII0JIb30-
BaTh OCHOBHbIE M0JIb30BAaTh OCHOB- | BaTh OCHOBHBIE ()U- | BaThb OCHOBHbIE U-
¢dusnueckue 3a- Hble (U3UYECKUE | 3UYECKHE 3aKOHBI U | 3MYECKHE 3aKOHBI U
KOHBI U IOHATHSI | 3aKOHBI M MOHATUS | HOHSATHUA JUIS pellle- | TMOHATHUS IJis pelle-
JUISl pELIEHUs JUISL pELIeHHUs IIPO- HUs npoeccuo- HUs npodeccuo-
npodeccronalb- (beccroHaIbHBIX HaJIbHBIX 33/1a4 C HaJIbHBIX 33734
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HBIX 32714 3agaq HE3HAYNTEIIbHBIMU
3aTPYJHEHUAMU
b1.b.18-H.1 | O0yuatomuiicst He OO6yuarommiics OO0yuaromuiics ¢ OO0yuarommiics

BJIaACCT HaBbIKA-
MH [TPUMECHEHHS
COOTBETCTBYIOIIIEC-
ro usuko-
MaTeMaTUIECKOTr0
ammapara, MeTo-
JIOB aHAJIN3a U
MOJICTTHPOBAHMUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIIb-
HOT'O HCCIIEI0BA-
HUSI IPU PEILICHUN
npodeccuoHab-
HBIX 337124

ciabo BrajeeT
HaBBIKAMU TIpUMe-
HEHUS COOTBET-
CTByIOIIEro (hu3u-
KO-
MaTeMaTHIECKOTO
arrmapara, MeTO/I0B
aHaJIM3a U MOJICIIU-
pOBaHUs, TCOPETH-
YEeCKOT0 M KCIIe-
PUMEHTAIBHOTO HC-
CJICZIOBAaHUS TIPU
pereHnu mpodgec-
CHOHAJIBHBIX 33124

HEOOJIBIINMH 3a-
TPYAHCHUSIMH BIIa-
JIeeT HaBBIKaMU
NPUMEHEHHS COOT-
BETCTBYIOIIETO (u-
3HUKO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOI'o M JKCIIe-
PUMEHTAIBHOTO UC-
CIICJIOBAHHUSI TIPU
pemeHun mpodec-

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

CHOHAJIbHBIX 3a1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /11l OLIEHKH 3Ha-

HHUIi, yMeHHii M1 HABBIKOB U (MJIN) ONBITA ASITEJIbHOCTH, XapaKTEPU3YIOLIUX
3Tansl (OPMHUPOBAHUS KOMIeTeHIHIT B mpouecce ocsoeHust OITOIT

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJISl OIICHKU 3HAHHM, YMEHUN H

HaBBIKOB, XapaKTEpU3YIOMMX O0a30BBIA 3Tanm (OPMUPOBAHUS KOMIETEHIHH B IPOIECCE OCBOCHHS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1.

®usuka [DIEKTPOHHBIN pecypc] : METOI. YKa3aHUs MO U3YYECHUIO AUCHUIUIMHBI U 3alaHUE IS
KOHTPOJBHONH pPAa0OTHI CTYACHTaM 3a0YHOTO OTEICHHSI arpOHOMHYECKON CrenuanbHOCTU /
coct. C. C. Benoycoga ; lOxno-Ypanbckuii I'AY, UaCcTHTYT arposkonoruu .— YensOuHCK:
OxHo-Ypanbsckuit 'AY, 2017 .— 76 c. : Tabn. — C npui. — bubnuorp.: c. 74 (5 Ha3B.) — 1
MB .— Jloctyn u3 nokanbHou cetu MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu Matepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JlnHamuka. 3aKOHBI COXpPaHEHUsI B MEXaHUKE [DIIEKTPOHHBIN pecypc] : METOI. YKa3aHus IJis
BBITTOJIHEHUS MPAKTHYECKUX U CaMOCTOATENBHBIX paboT mo ¢usuke / coct. C. c. benoycona ;
IOxHo-Ypansckuit I'AY, Unctutyr arposkonorun .— Muacckoe: FOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmumorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— JlocTyn u3 noKaJiIbHON
cetu  UMAD  http://192.168.2.40/Books/ppm060.pdf .— Jdoctym wu3 ceru HWHTrepHer
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunematuka [DneKTpOHHBIA pecypc] : METOM. YKa3aHUs IJIA MPAKTUYECKUX U CaMOCTOSTENb-
HBIX paboT no ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit [AY, UHCTUTYT arposko-
norun .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 28 c. : wi., Tabn. — C npun. — buo6-
auorp.: c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctymn wu3 JjokainbHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTu HuTepner
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

IToCTOSIHHBIN 3JEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs Ui BBIITOJIHEHUS
MPAKTHYECKUX U CaMOCTOSTENbHBIX paboT mo ¢us3uke / coct. C. C. benoycosa ; HOxHO-
VYpaneckuii 'AY, UHcTuTyT arposkonorun .— Muacckoe: FOxHo-Ypanbsckuit ['AY, 2017 .—
44 c. : wi., Tabn. — bubmumorp.: c. 41 (7 na3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJbHON ceTH
NAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctymn u3 ceru  HWHrepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

DnexTpocTaThKa [DNEeKTpOHHBIN pecypc] : METOA. yKa3aHUs Ul BBIIIOJHEHUS IPAKTUUECKUX U
camocToATeNbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; HOxuo-Ypansckuit 'AY, UH-
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CTUTYT arposkoyiorun .— Muacckoe: FOxno-Ypansckuit [AY, 2017 .— 50 c. : uin., Tabn. —
bubmuorp.: c. 47 (5 Ha3B.) .— 0,8 MB .— Jloctryn wu3 nokampHOH cetn HMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeTonnyeckue MaTepuaJbl, onpee/somue Npoueaypbl OLeHUBAHUS 3HAHMI,
YMEHHH, HABBIKOB M (MJ1H) ONBITA AeATeJbHOCTH, XapaKTepu3yluux 3Tan(s1) popMupo-
BaHUs KOMIIETeHIH

B nanHOM paszneiie METOOMYECKUE MATEPUAIIbI, OIPEIEIISIOIINE TPOLEypPhl OLICHUBAaHUS 3Ha-
HUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOMIMX 0a30BbIi 3Tan (GOPMUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-
winHe «Du3uKa», MPUBEICHBI IPUMEHUTENBHO K KaKJOMY U3 HCIOJIB3YEMBIX BHJOB TEKYLIETO KOH-
TPOJISL YCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTallMi 00yYarOIIUXCsl.
4.1. OueHo4HbIe cpeCTBA 1JIsl IPOBEJCHUS TEKYLero KOHTPOJIsl yCIeBaeMoCTH

4.1.1. KontpoasHas pabora

KOHTpO.HI:Haﬂ paGOTaHpOBOI[I/ITCH IJId OOCHKU KadueCTBA CAMOCTOATCIBHOTO OCBOCHUSA CTy,Z[eH-
TOM 00pa3oBaTeNbHONW MPOTPAaMMBI MO OTACIBHBIM T€MaM IUCIHMIUIMHBL. PaboTa oreHuBaeTcs 1o
YCMOTPEHHIO MPETOIaBaTelisl OIEHKOW «3a4TeHO», «HE 3auTeHO». CollepikaHie KOHTPOJIbHON paboThI
1 TpeOOBaHMS K €€ 0POPMIICHUIO NMPUBEICHB B METOJMYECKUX YKa3aHUAX «MareMmaTrhka: MeTOar4e-
CKHe yKa3aHUs K BBITIOJTHEHUIO KOHTPOJILHON paOOThI».

Kpurepun onieHKUKOHTPOJIBHOU pabOThI (TabJI.) TOBOASTCS 10 CBEACHUS CTYJIECHTOB Ha YCTaHO-
BOYHOMH Jiekiun. O1ieHKa 00BSABISETCS CTYACHTY MOCIE MPOBEPKH KOHTPOIBHOM PabOTHI.

[lIxana Kpurepuu onieHuBaHuUs

OrneHKa «3a4TeHO» | - cojiep’kaHue W oopMiIeHUE KOHTPOIBHOW pabOThl COOTBETCTBYET TPeOO-
BaHUSIM,;

- M3JI0’KEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- HAJINYKUEC MAJIO3HAYUTCIIbHBIX OH_II/I6OK HJIW NOrpCIIHOCTL HCIIPUHIUIINAIIb-
HOTO XapakTepa MPUBBITOTHEHUHN 3aaHUH.

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

- U3JI0KEHHUE MaTepHralia He JIOTHYHO, UMEIOTCS TPaMMaTHYCCKUE OIHOKH;

- 3HAYMTEJIbHBIC OMIMOKHM MPUHIMIMAIBHOTO XapaKTepa MPHUBBIIOIHCHUU
3aJaHuH.

4.1.2. Otuer 1o J1abopaTopHOM paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOI mpodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMBbl MO OTACIbHBIM Te€MaM JAUCLMIUIAHBL.
Conepxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
naboparopubiM padotam (m. 3 ®OC). ConmepkaHue OTYETa U KPUTEPUU OIICHKU OoT4yeTa (Tabj.) J0BO-
TSITCA 10 CBEICHUS 00y4JaromMxcsl B Havane 3aHsAThid. OTYeT OI[EHUBACTCS IO YCMOTPEHHUIO Mpernoa-
BaTeNsl OLICHKOM «OTIIMYHO», «XOPOILIO», «yI0BIECTBOPUTEILHO», «HEYIOBICTBOPUTEIHLHO» WU OICH-
KOH «3auTeHO», «HEe 3auTeHOo». OIeHKa «3auTE€HO» CTaBUTCS O0ydarommmcs, ypoBeHb 3YH KoTOpbIX
COOTBETCTBYET KPUTEPUSAM, YCTAHOBJICHHBIM JJISi TOJIOKUTENbHBIX OLEHOK («OTIMYHO», «XOPOILIO»,
«yJIOBJIETBOPUTENBHO»). OlieHKa 00BsABIsIETCS 00yUaloneMycsi HeIOCPEACTBEHHO MOCIIe CAaYH OTYe-
Ta.

Hlkana Kpurepumn oneHuBaHusi
Onenka 5 - U3JI0’KEHHE MaTepuasa JIOTM4HO, TPaMOTHO;
(OTIIMYHO) - cB0OOTHOE BJIAJICHUE TEPMUHOJIOTHEN;
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- YMEHHE BBICKAa3bIBaTh M OOOCHOBAaTh CBOW CYXJICHHUS IPU OTBETE Ha
KOHTPOJIBLHBIE BOIIPOCEI;

- YMEHHE ONUCHIBATh (PU3MYCCKUE 3aKOHBI, SIBJICHHUS U TTPOIIECCHI;

- yMeHI/Ie HpOBO,Z[I/ITb 1 OIICHUBATH pe3yanaTbl H3MepeHHI>'I;

- CIIOCOOHOCTH peniaTh 3aJa4H.

Onenka 4
(xopor1o)

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE MPUMEHEHHE TEOPETUYECKUX 3HAHUM A onucaHus (u3u-
YECKHUX 3aKOHOB, SIBJICHMM W IIPOLECCOB, PEIICHHs KOHKPETHBIX 3azad,
IIPOBEJCHUS U OLICHWBAHUS PE3YJIbTaTOB MU3MEPEHMM, HO COJEp)KaHUE U
(opMa 0TBETa MMEIOT OT/JEJbHbIE HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- U3JI0KEHHME MaTepHasa HEMOIHO, HETIOCIEI0BATENbHO,

- HETOYHOCTH B OIIPEACICHUM IOHATUH, B IPUMEHCHUM 3HAHUM IS OIU-
caHMsl (PU3MUYECKUX 3aKOHOB, SIBICHUH U MPOLIECCOB, PELICHUS KOHKPET-
HBIX 3aj]a4, IPOBEACHUSI U OLICHUBAHMSI PE3YJIbTaTOB U3MEPEHUH,

- 3aTpYJAHEHUs1 B 0OOCHOBAHUU CBOUX CYXJIECHUM;

- O0HapyXHBaeTCss HEAOCTATOUHO ITyOOKOE MOHMMAaHHUE M3YYEHHOTIO Ma-
TepHaja.

Onuenka 2
(HEyIOBJIETBOPUTEIBHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKUX 3HAHMIA; JOMYIICHbI OIINOKU
B OIPCICIICHUH TMOHITUH M OMHCAaHWUU (PU3MUECKUX 3aKOHOB, SIBICHUHA U
mponecCoB, UCKAXKCH UX CMBICII, HC PCUICHBI 3aaa4u, HC NPABUIIbHO OILC-
HUBAIOTCS PE3yJIbTAaThl U3MEPEHUH;

- HE3HAHHME OCHOBHOTO MarepHalia y4eOHOH MporpamMmbl, IOMYCKArOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

Ixkana

Kpurepun oneHuBanus

OlLeHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMCHHUC BLICKA3bIBATH U O6OCHOBaTB CBOM CYKIACHUSA IIPU OTBCTC Ha

KOHTPOJIbHBIE BOIPOCHI;

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

- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;
- CIOCOOHOCTH pelIaTh WHKEHEPHBIC 3a7auu (JIOMyCcKaeTcs Hajludue Ma-
JIO3HAUYUTEIBHBIX OMIMOOK WIJIM HEJIOCTATOYHO IMOJHOE PACKPBITHE COMEp-
JKaHHC BOIIPOCA WJIM MOTrPCIIHOCTh HCHIPUHIHUIIMAJIBHOI'O XapaKTEpa B OT-
BETE Ha BOIIPOCHI).

O1leHKa «HE 3aU4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUH; JOMYIIEHbI OIIMOKH
B ONpEACICHUH TOHATHH W ONMMCAHWU (DU3MYECKUX 3aKOHOB, SIBJICHUU U
mponecCoB, UCKAKCH UX CMBICJI, HC PCHICHLBI 3aJa4U, HC IMMPaBHUJIbHO OLC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- HE3HaHWE OCHOBHOTO MaTepHualia y4eOHOW MpOrpamMMmbl, AOMYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
IIPOrpaMMBbI 110 TEMaM WM pa3zesiaM AUCUUIIINHBL. [lo pe3ynbraraM 3ayeTa CTyIEHTY BBICTaBIISIETCA
OLIEHKA «OTIMYHO», «XOPOILI0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBICTBOPUTEIHHO.

Kputepun ornieHku oTBeTa cTyaeHTa (Tali.) JOBOAATCS A0 CBEICHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynbrar TecTupoBaHus OOBSIBISETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.
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Mlxana Kputepun onennBanus
(% npaBUIIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ormenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OneHka 2 (HeYyIOBIETBOPUTEIHHO) menee S50
MexaHuka

1../IBa Tena MmaccaMumi ¥ m2 COEAMHEHBI HEPACTSKMMOM HUTHIO, IEPEKMHYTOM Yepe3 HEBECOMBIi
OJI0K, YKPEIUIEHHBIN TI0 KParo CToJIa ¢ T1aIKOH MOBEPXHOCTHIO.
T,

Ecmum;>mza T — cuia HaTsSHKEHUE HUTH, TO ypaBHEHUE BTOPOro 3akoHa HeroTOHA 114 Tesla Maccou B
MIPOEKLMY HA HAIIPaBJICHUE ABUKEHUS NUMEET BU/I..

*  mja=m;q-T- npaB.oTBET

*  mia=(mi+m2)q-T

* mja=miq+T
2.JIiuck paBHO3aMEIJICHHO BPAIAETCSl BOKPYT OCU. Y KQKUTE HAMPABJICHUS BEKTOPA YIIIOBOW CKOPOCTH
TOYkH A Ha 000/1€ JHUCKA.

1
3 2
A
3
e 1
e 4
* 2-IIpaB.OTBET
e 3

3. Ecniu BEKTOD ar U ay — TAaHT€HIIMAIbHAS U HOPMaJIbHAsl COCTOSALINE YCKOPEHHUSI, TO JJIsl pABHOMEPHO-
ro IBUKCHUS IO OKPYKHOCTU CIIPABCIJIMBBI COOTHOIICHU .
[IpaB.oTBeT-3

> a_, =0;a, =0
2 a, =0;a, = const
= a, =0;a, = const

) a, —a=<onstta, =0

4..Temo maccoii 2Kr cOpOCHIIN C TIOBEPXHOCTH 3€MJTH BEPTUKAIBHO BBEpX co ckopocThio 20 m\c. Eciu
Ha MMOBCPXHOCTHU 3emiu MNOTCHIMAJIbHAsA SHCPIrus TCJIa paBHA HYJIIO U CUJIaMU COTTPOTUBJICHUAMUA BO3-
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IyXa MOKHO IIpeHeOpeyb, 3HaUeHNe ero KWHETUYECKOH SHEPTuH 1ociie MpoxoxaeHus 3\ paccTosHus
710 TOYKH MaKCUMaJIBHOTO MOJIbEMA COCTOUT..

e 4000x
e 200/1x
* 100/Ix-mmpaB.oTBET
e 300x

5./IBa Tena maccaMu mi ¥ M2 COETMHEHBI HEPACTSKUMOU HUTHIO TIEPEKUHYTHIN Yepe3 HEBECOMBIN
010K

AL

m, my
Ecinn m; >mpy, a T- cuna HaTsHKEHUS HUTH, TO ypaBHEHUE BTOPOro 3akoHa HeroTOHA 115 Tena Maccon
m; B IPOEKIIMHU HAa HAPABJICHUE IBUKECHUSI UMEET BUI. ..

*  mpa=T-mog-npaB.oTBET

*  mpa=mog+T

e mpa=mog-T
6./luck paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. YKaKUTE HaIlpaBJIECHUE BEKTOPa yIiIOBOTO
YCKOpEHHUs TOUKU A Ha 0007e JHCcKa.

1
4 f \.
bj - 4 2

\J

3
*  4-mpaB.OTBET
e 2
e 1
e 3

7. Teno maccoit 2 Kr OpOCHIIN ¢ TOBEPXHOCTU 3eMJIM BEPTUKAIBLHO BBEPX CO CKOPOCTHIO 20 M/C.
Ecnu Ha moBepXHOCTH 3eMIIN TTOTEHIMAIBHAS SHEPI U Tela PaBHA HYJIIO U CHJIAMHU COTIPOTHBIIC-
HUS BO3JlyXa MOXKHO IpeHeOpedb, MaKCUMaJIbHOE 3HAUE€HUE €ro MOTEHIUATbHOM SHEpTHH COCTa-

BUT ....
e 200 Ix
e 100 Ix
* 400 [x-mpaB.OTBET.
e 800 Ix

8./luck paBHO3aMeIJIEHHO BpallaeTcsl BOKPYT OCH (CM. PHC.). YKaKUTE HANpPaABIEHUE BEKTOPA yIIIO-
BOW CKOPOCTH TOYKU A Ha 000/€ HCKa.
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1
4 f 1
by ol 2

\J

3
* 4-mpaB.OTBET
e 1
e 3
e 2

9.Ecnu d, U d,- TAHTCHIMAILHAS U HOPMAJIbHAsl COCTABIISIONINE YCKOPEHHUS, TO COOTHOLICHHUS:
a, =a =const, a, =0 cnpaBeIUBbI I ...

* PaBHOMEPHOTO JIBM)KEHUS MO OKPYKHOCTHU

* MPSMOJMHEHHOTO PaBHOYCKOPEHHOT'O JABM)KEHHUS-IIPAB.OTBET
* pPaBHOMEPHOTO KPUBOJUHEHHOTO JBUKECHHUS

*  MPSMOJIMHEHHOTO PABHOMEPHOTO IBUKEHUS

10./IBa Tena MmaccaMu mi ¥ M2 COCIMHEHBI HEPACTSKUMOM HUTHIO, MEPEKUHYTON Yepe3 HEBECOMBIN

OJIOK.
B

m, iy
Ecian mi<mp, aT- cuila HaTsKEeHUs HUTH, TO YpaBHEHHE BTOPOro 3akoHa HeroToHa 11 Tena maccou
M2B NPOCKIUY HA HAIIPABJICHUE ABM)KCHUS UMEET BUL. ..
*  mpa=mog+T
*  mpa=mpg-T-nmpaB.oTBET
e mpa=T-mog

TepMoauHamMuka

11.TennoBas mammHa padoTaeT no nukiry Kapuo. Ecnu TemnepaTtypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMYUTH Ha oauHaKkoBYIo BenuuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIHYUTHCS
3. YMEHBIIHUTHCS-IIPAB.OTBET
12.CocTosiHHE UAEANBHOTO ra3a onpeaenseTcs 3HaueHuaMu napametpos:To, po, Vo, Tae
T - TepmoamHaAMHUYECKas TeMIIepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa rnepeseiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPT U . ..
1. yMeHbIIMIACh
2. yBeJIMYUIIACH
3. He U3MEHUJACh - IPaB.OTBET
13.cpennsisi KUHETHYECKasi SHEPTUs MOJIEKYJIbl UACAIbHOTO ra3a npu temreparype T paBHa
e=Y2KT. 3neck T=ny+npp+2nk,IA€ Nn, Nephk, - YUCIO CTENEHEH CBOOOIBI MOCTYMATENBHOTO U KoJsieOa-
TENIBHOTO JBMKEHUAM MoneKybl. J{is yraekucioro raza (CO2) cydeToM TOTro, 4To
CO; — nuHeiHasA, 1 UMEIOT MECTO BCE BUJIbI JIBHKEHUS 4nCIO T, paBHO...
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e 3

e 7
*  §-mpaB.OTBET
e 5

14.CocTosiHre uaeanbHOTO ra3a onpeaensercs 3HaueHuto napamerpos To, po, Vo, rae T- Tepmonnna-
MUYecKas TeMIeparypa, p- 1aBieHue, V — 00beM raza. OnpeneneHue KoJINIeCTBO Ta3a MePEeBeNn U3
cocTosiHus (2po, Vo) B coctosinue (po, 3Vo). [Ipu 3TOM €ro BHYTpEHHSISI SHEPTUA. ..
*  YMEHBIIMJIACh- IPaB.OTBET
* HE U3MEHWIACh
*  yYBEIMYMIIACh
15.TennoBas mammHa padotaeT no nukiny Kapro. Ecnu Temriepatypa HarpeBaTensi yMEHBIIUTH, TO
KII rukona..
O  YBEJIMYUTCSH
O HE U3MEHHUTCH

i
16.CpenHsist KHHETHUYECKask YHEPTHUS MOJIEKYJIbl HI€AIBHOIO Ta3a pu Temneparype T paBHa & = EkT .

3necy i =n, + n, + 2n,,rA€ N, U n, W N - 9ACI0 CTeTeHel CBOOOIbI TOCTYMATEIFHOTO, BpaIlia-

TETBLHOTO U KOJIe0aTeIbHOTO JIBMKEHUS MOJIEKYIbL. [Ipy yciI0BUH, 9TO MMEIOT MECTO BCE BHUJIBI JIBH-
xeHui, 1t Bogopozaa (Hz) uucino i paBHo. ..

e 8
* 7-mpaB.OTBET
L
e 2

17.Ecnu AU- nu3MeHeHre BHYTPEHHEH HEpruy neaabHoro rasza, A- pabora rasa, Q- KOJIMYECTBO Tell-
JI0THI cooOl1aemMoe rasy, To Ui H30XOPHOTO OXJIaKIECHUS Ta3a CIpaBeAIuBbl COOTHOIICHHUS. . .

*  Q<0; A=0;AU<0-mpaB.oTBET

*  Q<0; A<0;AU<O0

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0
18.TemoBas mammuHa padoTaeT no nukiny Kapuo. Ecnu Temriepatypy HarpeBaresns yMEHbIINUTh, TO
KII ukna ...

* HE U3MEHUTHCS

*  YBEJIHMYUTHCS

*  YMEHBIIMUTCS- MPAB.OTBET
19.Ecnu AU- n3MeHeHrne BHyTpEeHHEH SHEpruH WealbHOTo raza, A- pabora rasza, Q- KOJIU4ecTBO Tel-
JIOTHI coob1IaeMoe rasy, To Jjs aquabaTHOTO CXKATHs ra3a CHpPaBEIJIUBBI COOTHOIICHUS. . .

*  Q=0; A>0;AU<0

*  Q<0; A<0;AU=0

*  Q=0; A<0;AU>0- mpaB.OTBET.

*  (Q>0; A>0;AU=0
20.Ecnu AV- n3ameHeHne BHYTPEHHEH SHEpruH UACaIbHOTO ra3a, A —pabota rasza, Q- KoIu4ecTBo
TEIUIOThI, COO0IaeMoe rasy, To 1Js H300apHOro OXJIaXKIEHUS T'a3a CIIpaBeAJIUBbI COOTHOIICHHUS. . ..

*  Q<0;A=0;AV<0

* Q=0;A>0;AV<0

*  Q<0;A<0;AV<0-mpaB.oTBET

e Q<0;A;A<0;AV=0

KosicbaHus 1 BOJIHBI.
21.YpaBHeHUE IIOCKOW CHHYCOUIAIBHOM BOJIHBI , pACITPOCTPAHSIOIIHICS BAOIb OCH
OX, umeer Buaé = 0,01sin(10° - 2x). ITepuox (B Mc) paBeH...
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1)2

)1

3)6.28-mpaB.oTBET

22. 1J1d IONEPEYHOM BOJIHBI CIIPABEAIIMBO YTBEPKICHHUE . .. .uveeneeenneennnennneannenn
1. gacTuibl cpebl KOIEOMIOTCS B HAPABICHUH PACIPOCTPAHEHUSI BOJIHBI

2. qacTUIbI CPECAbI KOJIEOTIOTCS B HaIrpaBJICHUAX, IICPIICHAUKYJIPHO HAIIPABJICHUIO

pacnpoCTpaHEHHS BOJIHBL.- ITPAB.OTBET
3. Bo3HMKHOBEHHE BOJIHBI CBS3aHO C I[C(I)OpM&HPICfI CXKATUA -paCTAKCHHUA
23.YpaBHeHUs ABUKEHUS IPYKUHHOTO MAasITHUKA
Px b odr, k. _F

— x="coswt
at moodt m i

aon masTqa mrachihenaarmramo e i o

SBnsercst nuddepeHIaIbHBIM YPaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHU - IPaB.OTBET
*  cBOOOJHBIX 3aTYXAIOLINX KOJICOAHUU
e  cBOOOJHBIX HE3aTYXAIOMINX KOJICOaHMI
24.YpaBHEHHE IUTOCKOH CHHYCOMAAIBHON BOJIHBI, PAaCIPOCTPAHSIONICHCs B1ob ock OX co ckopo-

_ - =,
cthio 500 M\c, umeeT By = — OHAO1 Slﬂlll L

e 5
* 2 mpaB.OTBET
* 05

e 19. Jlna nonepevyHON BOJIHBI CIIPABEIIIMBO YTBEPKICHUE. . .
* BO3HMKHOBEHHE BOJHBI CBSA3aHO C JiehopMaliiet CkaThs — pacTsHKEHUS
e Yactuusl cpeapl KONEOIIOTCS B HAPABICHUH PACIPOCTPAHEHUS BOJHBI

Jec ). Bonrosoe uncio k (B M~!) paBHo..

*  Yactuusl cpeapl KONEOIIOTCS B HAPABICHUX, TEPIIEHANKYISIPHBIX HAPABICHHUIO PACCTOSHUS

BOJIHLL.-ITPAB.OTBCT
25.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKOE KOJIeOaHHe ¢ aMIUTUTYA0M A=4CM B 4aCTOTOU

v=2I"11. Ecnu cMenieHre Touku B MOMEHT BPEMEHH, IIPUHATHIN 3a HaYaJIbHBIHM, paBHO CBOEMY Hadallb-

HOMY 3HAYEHHIO, TO TOYKA KOJIEOJIETCS B COOTBETCTBHH C ypaBHeHUEeM (B CH)...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
e x=0,04 sinxt
e x=0,04sin 4xt
26.YpaBHEHHE MIIOCKON CUHYCOUJAIBLHON BOJIHBI, PACIIPOCTPAHSIONICICS BIOIb ocu OX, UMEET BUJT

& =0,01sin10°(¢ —S—Z)CO). JlnuHa BONHEI (B M) PaBeH ...

* 3,14 npaB.oTBET

e 2

* 1000
27.YpaBHEHHE NBUKEHUS PYKUHHOTO MasiTHUKA
d’x  k
—+—x=0

dt* m

sBisieTcs nuddepeHIInaTbHbBIM YPAaBHCHHUEM. . .
*  CBOOOJHO 3aTyXamIINX KoJIeOaHUH
*  CBOOOJHBIX HE3aTyXaIOIINX KOJICOAHMI - TPaB.OTBET
*  BBIHY)XICHHBIX KOJICOaHUN

26



28.MartepuasibHasi TOUKa COBEpIIAET rapMOHUYECKUE KOJIeOaHHsI ¢ aMILTUTYH0H A = 4 CM U 4acTOTOM
v =2 I'u. Eciu cmenienre TOYku B MOMEHT BPEMEHHM, IPUHATOM 3a HAYaJIbHBIN, pABHO CBOEMY MAKCH-
MaJIbHOMY 3HaU€HHIO, TO TOYKa KOJIEOJETCsS B COOTBETCTBUH ¢ ypaBHeHueM (B CH) ...
* x=0.04 cos nt
* x=0.04 cos 4 nt-npas.omseem
e x=0.04sin4 xt
e x=0,04 sin 7t
29.]1ns chepruyeckoil BOJHBI CIIPABEIINBO YTBEPKICHHUE . ...
*  AMIUIMTY/a BOJHBI 0OpaTHO MPONOPLIUOHATIBHA PACCTOSHUIO 10 UCTOYHHMKA KosieOaHuii (B He-
MOIJIOIIAIOIIEN Cpeie) —TPaB.OTBET
* BosHOBBIE TOBEPXHOCTH UMEIOT BUJI NAPAJIENIBHBIX IPYT APYTY IIOCKOCTEN
* AMIUIMTY/JA BOJIHBI HE 3aBUCHUT OT PAcCTOSHUA A0 UCTOYHUKA KoJeOaHuil (IIpu yCIOBUY, YTO
HOTJIOIIEHUEM CPEIbl MOYKHO IIPEeHeOpeyb)
30.YpaBHeHUE ABKEHUS TIPY)KMHHOTO MasTHUKA

L cosuwt

dt m dt m I
aBIsieTca qUQGepeHIINaIbHBIM YPaBHEHHEM. . ..

*  cBOOOJHBIX 3aTYXaIOLINX KOJIEeOaHUI

*  cBOOOJHBIX HE3ATYXAIOMINX KOJICOaHMI

*  BBIHYXXJICHHBIX KOJI€OaHUH - TPaB.OTBET
31.YpaBHeHUE IIIOCKON CUHYCOUJAIBHOM BOJIHBI, pacnpocTpaHstouieiics Bronb ocu OX, nMmeer BUA

é:' -

-=0,01 sin(10°t-2x). Jlnuna BoaHBI ( B M) paBHa......

e 05
* 3,14-npaB.oTBET
e 2

32.MartepuasibHasi TOUKa COBEpIIAET rapMOHUYECKHE KOJIEOaHHs C aMIUTUTY10i A=4CM U 4acTOTOU
v=2 I't. Ecniu cMenieHrne TOuku B MOMEHT BPEMEHH, TPUHATHIN 3a HAYaIbHBIN, paBHO HYJIIO, TO TOYKA
KoJe0JeTcst B COOTBETCTBUHU ¢ ypaBHeHUEM (B CU).....

e x=0,04 cos 4mut

e x=0,04 cos mt

e x=0,04 sin «t

e x=0,04 sin 4 mt- npaB.OTBET

DIIEKTPOCTATUKA

33.B a5eKTprUUEcKOM T0JI€ TNIOCKOTO KOHAEHCATOpa NepeEMEIaeTcs 3aps/l — B HAIIPaBJICHUH, YKa-
+ -
B

\\A

3aHHOM CTPEJIKOM.
Torna pabota cuit mosns Ha yyactke AB...

1. oTpuuarenpHas-MpaB.OTBET

2. TOJIOKUTENIbHAS

3. paBHa HYJIIO
34.B SJICKTPHYCCKOM II0JIC IIJIOCKO KOHJACHCATOpa IICpEMEIIACTCA 3apAa +(, B HaIIpaB-

JIEHUU YKa3aHHOM CTPEJIKOM
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Torna pabota cun monst Ha yuactke AB...
1. oTrpuuarenbHas
2. TOJOXUTEIbHAS-TIPAB.OTBET
3. paBHa HYJIIO
35.07eKTpUUECKOE T10JI€ CO3aH0 OJIMHAKOBBIMHU I10 BEJINYMHE TOUEUHBIMHU 3apsAaMHu (1 q2.

Tamia —_aa —1n nnssATATIIN

Ecnnqi=-q, q2=+q,a pacCTossHHE MEXy 3apsiaMu U OT 3apsA0B 10 TOUkH C paBHO a ,TO BEKTOP
HaNpsHKEHHOCTHU o151 B Touke C OpMEHTUPOBAH B HAIPABJICHUMU. ..

. 4
. 3
. 2

* 1 mpaB.oTBeT.
36.B aniekTpuuecKoM 1oJie INIOCKOT0 KOHIEHCAaTopa MepeMEIaeTcs 3apsi — q B HallpaBJIEHUE, YKa-
3aHHOT'O CTPEJIKOM.
+ -
B

\A

Torna pa6ota cuit mostst Ha ydactke AB..
* paBHA HYJIO
*  OTpHIIaTeIbHA —IPAB.OTBET
*  MOJIOKUTEIbHA
37.2nmexkTpruecKoe ToJje CO3/1aH0 OJIMHAKOBBIMU I10 BEJTMUYMHE TOUCYHBIMH 3apsiIaMu (1 H(2

=
o, b 1 TC
== a B a - =
N
Ecnu q1 = -q, q2 = +(, a paCCTOSIHUE MEK/Y 3apsAJaMH M OT 2 10 Touku C paBHO a, TO BEKTOP Hamps-
JKEHHOCTH 10JIs1 B Touke C OPHEHTUPOBAH B HAIPABIICHUH ..

e 1
* 3 —mOpaB.OTBET
e 4
e 2

38.051eKTpHUUECKOE 10JI€ CO3JaH0 OJMHAKOBBIMU I10 BEJINYMHE TOUEUHBIMHU 3apsAaMHu (1 U Q2.
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4 4y

Ecnu qi1= q2= -q a paccTosiHuE MeX 1y 3aps/iaMu U OT 3apsA0B 0 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTH 10Jis1 B Touke C OPUEHTUPOBAH B HAIIPABJICHUH. . .

e 2
e 3
* 4 1paB.oTBET
e 1

39.B aneKTpuyYeCcKoM oJIe MIIOCKOTO KOHJIEHCATOpa epeMEIIAeTCs 3apsa — B HAIIPaBJICHUH, yKa-
3aHHOM CTPEJIKOM.

.'_ -

Torna pa6ota cwt mosst Ha ydacTke AB...

* paBHa HYIIO

*  MOJOXUTEJIbHA

*  OTpHIIaTEIbHA —PAB.OTBET
40.J/lana cucTeMa TOUYCUYHBIX 3aps/I0B B BAKYYME M 3aMKHYTBIE TOBEPXHOCTH S1, S2 nS3. [IoTOK BEKTO-
pa HaAPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO T0JI OTJIUYEeH OT HYJIS Yepes ...
3amanue Ne
B snexTpuueckoMm mose miockoro KOHJAEHcaTopa MepeMenaeTcs 3apsii —q B HalpaBJIeHUH, YKa3aHHOM
CTPEJKON

+ -
B

\\A

Torna pabota cui nmosns Ha yyactke AB ...

* paBHa HYJIIO

*  OTpMLATEIbHA

*  IOJOXUTEIIbHA-IIPAB.OTBET
41.JlaHa cuctemMa TOYEUHBIX 3apsI0B B BAKYYME U 3aMKHYTBIE IOBEPXHOCTH S1, S2 US3. IloTok BekTO-
pa HANPSHKECHHOCTH 3JIEKTPOCTaTUYECKOTO MOJIA OTJIMYEH OT HYJISl 4epes ...
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*  TOBEPXHOCTH S2 U S3
*  MOBEPXHOCTbH S2
* MOBEPXHOCTH S3
* MOBEPXHOCTH Si, S2 US3
42.2neKTpUUecKoe MOJIE€ CO3JaHO OJAMHAKOBBIMU 110 BEIMUNHE TOYEUHBIMU 3apsaiaMu (1 U (2.

4 Oy

Ecnu q1= q2= -q a paccTossHHE MEXY 3apsiaMu U OT 3apsA0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTHU 10J1s1 B Touke C OPMEHTUPOBAH B HAIIPABJICHHUMU. ..

e 3
e 1
e 2
* 4- mpaB.oTBET
43. DAeKTpUYECKOE TOJI€ CO3JJaHO OJIMHAKOBBIMU IO BEJIMYMHE TOUYECUHBIMU 3apsiaamMu ql u q2.

a0 A

Ecnu ql=q2 = +q , a paccTosiHre MEXAY 3apsSaaMH U OT 3apsa0B 10 Touku C paBHO a , BEKTOP Hampsi-
’KEHHOCTH I10J1s1 B TOuke C OPHUCHTHUPOBAH B HAIIPABJICHUM. ....
BapuaHTbl 0TBETOB:

. 3
. 4
. 1

* 2-IIpaB.OTBET
44.B 37eKTpUYECKOM M0JI€ TIIIOCKOT0 KOHJIEHCATOpa MepEMEIIAeTCs 3apsii-(, B HAIPaBJICHUH yKa3aH-
HOM CTPEIIKOH.
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Torna pabota cun nosns Ha yyactke AB......

*  TIOJIOXKUTEJIbHAS

*  paBHa HYJIO- IPaB.OTBET

* OTpHULATEIbHA
45.ToueuHblil 3apsa +q HAXOOUTCA B IIEHTpe cheprudeckoit moBepxHocTH. Eciu 100aBUTh —q BHYTPb
cepsl, TO IOTOK BEKTOPA HANPS’KEHHOCTH 3JIEKTPOCTaTHUECKOro Mo BekTopa E uepes moBepxHOCTH
cdepsr .....

*  YBEIMYUTCSA

*  YMEHBUIUTCS

* HE U3MCHUTCS

Marbaertusm

46. Marnutroe noze CO3JaHO IBYMs NapajlIeIbHBIMU JUIMHHBIMUA IIPOBOJHUKAMH € TOUYKaMu I1n
I>,pacnionoxkeHHBIMU EPIIEHAUKYIIPHO III0CKOCTH uepTeka. Eciu > =211, To BekTop Bunaykuuu pe-
3YJNBTHPYIOILETO MOJIA B TOUYKE A HaIIPaBJICH. ..

L

A
) O
I

* Bsepx-mpasB.oTBeT

e Buus
* Bmpaso
e Bieso

47.Ha pucyHke yKka3zaHbl TPA€KTOPUH 3apsKEHHBIX YaCTUL, UMEIOIIUX OJUHAKOBYIO CKOPOCTb U BJle-
TaIOMIMX B OAHOPOJHOE MarHUTHOE 110JI€, IEPIEHIUKYIIIPHOE IUIOCKOCTH YepTexa.

2 -

B

1 {:T 3 4
[Ipu 3TOM 117151 acTuIb 3...
1. g<0
2. q>0-mpaB.OTBET
3. g=0

48.MarauTHoe 1oJje AByMs MapajijieIbHbIMUA IJIMHHBIMU TPOBOAHUKAMU ¢ TOUuKkoH I1 u I | pacnonoxe-
HO NEPIEeHAUKYIISPHO MIOCKOCTU yepTexka. Ecnu 11 =21 , To BekTop B nHAYKIINYU pe3yIbTUPYIOLIETO
IIOJIsI B TOYKE A HAIpaBIICHbI

A
O R—F
I Iz
b BHpaBO
° BJICBO
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* BBepx

* BHU3
49.Ha pucyHke yka3zaHbl TPA€KTOPUH 3aPsKEHHBIX YaCTHUL, UMEIOIIUX OJUHAKOBYIO CKOPOCTD U BJie-
TaOUIMX B OJHOPOAHOE MarHUTHOE MOJIe, IEPIEHAUKYIISIPHO MIOCKOCTU yepTexka. [Ipu aTom juist ya-

CTHIIBI 3..
T B
@

-

p

1 =+ 3
. q>()
° q <O
. q :O

50.MarsuTHO€ MoJjie CO3AaH0 ABYMsI NapaJUIeIbHBIMU JJIMHHBIMU MTPOBOTHUKAMU ¢ Tokamu 11 u I,

PacIOJIOKEHHBIMH NEPIIECHANKYIIAPHO IIOCKOCTH yepTexka. Ecim 11=21>, To BekTOop B MHAYKIMH pe-
3YJNbTUPYIOIIETO MOJI B TOUKE A HaIlpaBJIEH. ..

® 2 ®

I I
. BJICBO
*  BBepX
*  BIPaBO
o BHU3

SHCKTpOMaFHI/ITHa}I HWHIOYKIHAL.
51.Ha pucyHke npencraBiieHa 3aBUCUMOCTh MAarHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBII KOHTYp , OT BpemeHU. DJIC UHAYKIIMU B KOHTYpPE MOJIOKUTEIbHA U TIO BETUYNHE MUHU-

MaJibHa HAa UHTCPBAJIC...

D, Bo
1

4_..

Tl e e

A B
_24
£l | ol
1)C-npaB.oTBeT
2)E
3)B
4D
S5)A
52.Ha pucyHke npencraBiieHa 3aBUCUMOCTh MarHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBIN KOHTYp, 0T BpeMeHH. DJ]C HHAYKIUHA B KOHTYPE MOJIOKUTEJIbHA U TT0 BETMYMHE MUHUMAJTb-
Ha Ha UHTEpBAJE. ..

RPN
[ SRS S
9!
o
-
u.-.-m-
o
4




3
4 -
2 T ] i
i ; i t
1 2 5 6
A B !
-2+ 1
B
e D
 E
* A-mpaB.oTBET
e C
OnTuka

53. Ha pHCYHKE MpeCTaBICHbI TPadUKH 3aBUCUMOCTH CTIICKTPAIHbHOU INTIOTHOCTH SHEPTETUUECKOU

CBETHMOCTHU a0COJIIOTHO YEPHOT'O TeJla OT YacTOTHI PH pa3IMYHbIX Temreparypax. Hanmenbrei
I 1
A

TEeMIIEpaType COOTBETCTBYET rpaduk. .. M
1. 2
2. 1- mpaB.oTBET
3. 3

54. Pagyra Ha HEOE OOBSCHSIETCS. ..
' JIHMCTIepCHEl CBeTa-TpaB.OTBET
* mudpakmueit cera
' uHTepdepeHuuei ceera
" moJiapu3aluei cBera

. h
55.1e Bpoiinb 06001 COOTHOLIEHUS p = 7 U1t GOTOHA Ha JTFOOBIE BOJTHOBBIC MPOIECCHI, CBSI3aH-

HbIE C YaCTULIAMU, UMITYJIbC KOTOPBIX paBeH p. Toraa ecau qnuHa BosiHbl Jle bpoins yactul ogquHa-
KOBa, TO HauOOJIbIIIEH CKOPOCThIO 00JIAAAFOT. . .
1)21eKTpOHBI-IIpaB.OTBET
2)IpOTOHBI
3) a -yacTuIlbl
4)HEUTPOHBI
56.3"-u3nydeHne npeacTaBiseT coOol MOTOK. . .
* TPOTOHOB
*  KBAaHTOB 3JIECKTPOMAarHUTHOI'O U3JTyYEHHUs, UCITYCKAEMbIX aTOMHBIMH s/IpaMU IIPU NEPEXOAE U3
BO30Y>KJICHHOT'O COCTOSTHUSI B OCHOBHOE
*  3JIEKTPOHOB — MPAB.OTBET.
* si7Iep aTOMOB TeNus
57.Ha pucyHke npencTaBiieHbl 2 BOJbTaMIIEPHBIE XapaKTEPUCTUKU BaKyyMHOTO (hoTo3ieMenTa. Ecim
E — ocBemenHOCTh (hOTOKATOIA, @ V— YaCTOTA MAJAIONIETO Ha HETO CBETA, TO CIPABEIUBO CIICTYIO-
1iee YTBEPKICHHUE. ...
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Y

U

. Vi<v2 Ei=E»
- Vp>v2' EiE
. Vi=v2’ Ei>Ez —TIpaB.OTBET
* Vi=v2  Ei<Ez

CocraB aroma. fnepHas gpusuka.

58.HeunsBecTHBIN pailOXUMHUYECKUI JIEMEHT CAaMOIIPOU3BOJILHO PACIIAAaeTCs 110 CXEME

LR ERLEASCL AR LA Ar A AL A
X—->Betote +u,

Sapo 3Toro anemeHTa COAEPAKHMUT. ..
1. 4 mpoToHa ¥ 5 HEUTPOHOB- MPAB. OTBET
2. 4 mporoHa u 4 HEHTpOHA
3. 5 IpOTOHOB U 5 HEUTPOHOB
4. 5 nporoHOB U 4 HEUTpOHA

59.Hen3BecTHBIN palnOaKTUBHBIM XUMUYECKHUIN 3JIEMEHT CAMOIPOU3BOJIBHO PAaCafaeTcs MO CXEMe:

X - BC+n+c" +v.5apo 31010 311€MEHTa COACPIKHT. . ..

* 6 IpPOTOHOB U 8§ HEUTPOHOB
* 7 IpOTOHOB M 8 HEUTPOHA
* 6 1poTOHA U 7 HEUTPOHA
* 7 pOTOHA U 7 HEUTPOHOB
60.HensBecTHRIN pajMOAaKTHBHBIH XHUMHYECKHH JIEMEHT CAMOTIPOU3BONILHO PACTIa/IaeTCsA TI0 CXeMe:

L L e

13 +
X=>5CHnte +¥,. qupo 910r0 1IEMEHTa CONCPKHT . ...

* 6 IpOTOHOB 7 HEUTPOHOB

* 7 IpOTOHOB M 7 HEUTPOHOB — MPAB.OTBET.
* 6 IpPOTOHOB U 8 HEUTPOHOB

* 7 IPOTOHOB U 8 HEUTPOHOB

4.1.4 UnTepaKkTUBHbIE 3aHATUSA

Hcnosib30BaHHe MHTEPAKTUBHBIX 3aHATHII AKTHBU3HPYeT MpoLecCc NMpenoJaBaHus, IO-
BbIIIAET MHTEPEC CTYJIEHTOB K M3y4aeMoii Jucuunanie u 3¢pPeKTUBHOCTh Y4eOHOr0 mpoiecca,
MO3BOJIsSIeT NOCTHYb 00JIb1Ieli TITyOMHbI IOHUMAHUS Y4e0HOI0 MaTepHuaJia.

WuTepakTuBHBIE (POPMBI MPOBEACHUS 3aHATUN NMPU U3YUEHUH AUCUUILIUHBI «DHU3UKa» MpUMe-
HSIOTCS KaK Ha JIEKIHUAX, TaK U 1a00paTOPHBIX 3aHATHUSX.

Ha nexmusix B OoJblIel CTENEHU HCHOJB3YIOTCS TaKH€ BHUABIMHTEPAKTUBHBIX 3aHATHH, Kak
nekuus- 6ecena

Jleknusi-0ecena, win «Iuajor ¢ ayJauTOpHEH», SBISIETCS HauOoJiee pPAcIpOCTPAHCHHOW U
CPaBHHUTEIBHO MPOCTON (POPMOI aKTUBHOTO BOBJICYCHHS CTYJECHTOB B Y4eOHBIN mporiecc. JTa JeKIus
MpeArnoiaracT HEMOCPEACTBEHHBIM KOHTAKT MpenojaBaTesss ¢ ayauropuei. K ydactuio B JeKnum-
Oecene MOXKHO MPUBJICUb PA3TUYHBIMU MIPUEMAMH, TaK, HAIPUMEP, aKTUBU3AIHSI CTYJCHTOB BOIPOCA-
MU B Hayaje JICKIIUU | TI0 €€ X0y, BOIPOCHI MOTYT, OBITh HH()OPMAITMOHHOTO U MPOOJIEMHOTO XapakK-
Tepa, JJI BBISICHEHUSI MHEHUM U YPOBHS OCBEJIOMJIEHHOCTH MO paccMaTpUBAEMOM TeMme, CTENEHU HX
TOTOBHOCTH K BOCTIPHSATHIO TIOCIEAYIOIIETO Marepuajia. Bompockl aapecyroTcsi BCEll ayauTOpPUH.
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Caymarenu oTBevaroT ¢ MecT. Eciiu mpernoiaBaTenb 3aMe4aeT, YTo KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B X0J1e Oecebl, TO BOIIPOC MOXKHO a/IpecoBaTh JIUYHO TOMY CIIYILATEI0, WK CIPOCUTh €r0 MHEHUE
1o obcyxaaemMoit mpobneme. J[i1st 5SKOHOMUH BPEMEHH BOIIPOCHI pEKOMEHyeTcst (POpMYIHPOBATh TaK,
YTOOBI HA HUX MOKHO OBLTO 1aBaTh OJJHO3HAUYHBIE OTBETHI.

4.1.5. PaboTa B MajIbIxX Tpymmnax

PaboTa B ManbIxX rpymnmnax mpeaocTaBiseT BCEM YYaCTHHKAM BO3MOXHOCTH JICHCTBOBAaTh, MpPaK-
TUKOBATh HABBIKM COTPYJHUYECTBA, MEXJIMYHOCTHOTO OOIIEHUS (B YAaCTHOCTH, BJaJieHUE NMpUEMaMH
aKTHUBHOTO CIIYIIAHMsI, BEIPAOOTKU OOIIEro pelleHus, pa3pelieHus] BOSHUKAIOUMX pa3Horiacuii). Pa-
00Ty B rpymnmax cieayeT HCHOJIb30BaTh, KOr/la HEOOXOAUMO PEIIUTh MpobiaeMy, ¢ KOTOPOU TSHKEIO
CIPaBUTHCS MHIUBHUAYAJIbHO, KOTJAa UMEETCs] MHPOPMALUs, OIBIT, PECYPCHl Ul B3aUMHOTO OOMEHa,
KOT'/Ia OJHUM U3 OXKHJIaeMBIX Y4€OHBIX PE3yJbTaTOB SBJISETCS MpUOOpeTeHHe HaBblka padOTHI B KO-
MaHJe.

B rpynmax u3 nByX 4enoBeK BBICOKHI YpOBEHb 0OMeHa MH(POpPMAIMEH W MEHBIIE Pa3HOTJIACHH,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUSI HAIPSKEHHOCTH. B ciryyae Hecoriacus y4acTHHUKOB 00CYX-
JIEHUE MOJXKET 3aiTH B TYNHK, TaK KaK B TAaKOW T'PYIINIEe HE HAWETCs HU COIO3HHKA, HU apOuTpa.

B rpynme u3 Tpex uenoBeK ecTh OMAaCHOCTH MO/aBIeHUs Ooee ciaboro wieHa rpynmsl. Tem He
MeEHee TPYIIbI U3 TPEX YeJIOBEK SBISIOTCS Hanbosee cTaOMIbHBIMY, YIaCTHUKHA B HUX MOTYT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNATh B KAUECTBE MOCPETHUKOB, apOUTPOB, B TAKUX IPYIIaX Jierye yia-
YKUBAIOTCS PA3HOTJIACUSL.

Boo6me B rpynmax ¢ 4eTHbIM KOJMYECTBOM WIEHOB pa3HOTJAcHs YNAIuTh TpyIHEE, YeM B
IpyIIax ¢ HEYETHBIM KoJInuecTBOM. [Ipyn HEUeTHOM cocTaBe TPYMHIbl MOKHO BBIMTH U3 TYNHKA ITyTEM
YCTYNKH MHEHUIO OOJIBIIIMHCTBA.

B rpynne u3 nsaTu dyenoBek OOJbIIe BEPOSTHOCTh, YTO HUKTO HE OCTAHETCS B MEHBIIWHCTBE B
OIMHOYKY. B Takol rpymnme AOCTaTOYHO MHOTO YYAaCTHHMKOB JUIsl BBHIPAOOTKH Pa3IMYHBIX MHEHUH U
MPOAYKTHUBHOrO oOMeHa umHpopManuel. B To jxe Bpemsl y KaXJI0ro MMeeTcs BO3MOXKHOCTh BHECTH
CBOH BKJIaJl B pabOTy, YCIBIIIATh APYTOTr0 U OBITH YCJIBIIIAHHBIM CAMOMY.

[Ipu BeIMOIHEHUH J1TAOOPATOPHBIX PAOOT MO AUCHUIUIMHE PEKOMEHI0BaHbI TPYIIILI IO 2-3 Yeso-
Beka. Pabora B rpymmax OCyIIECTBISETCS MPH MOJArOTOBKE, BBITOJHECHUU JIAOOPATOPHOU paboTHI, a
TaKXe MOJBEICHUH UTOTOB U €€ CAauH.

[IIkana 1 KpUTEPUN OLIEHUBAHUS pe3ysbTaTa paboThl B MaJbIX IPYIMIAX NPEACTABICHbI B Ta0IH-

e

IlIkana Kpurepun oneHuBanus

- CTYJIEHT TIOJTHO YCBOWJI YUEOHBIM MaTepHa,

- TMPOSIBIIICT HABBIKK aHaHM3a, 000OIICHHS, KPUTUYECKOTO OCMBICTICHUS
Y BOCIIPUATHS HHPOPMAIIUH;

- Marepuaji U3J0KEeH I'PaMOTHO, B OINPEAEIICHHON JIOTUYECKOU MOCIea0-
BaTEIbHOCTH, TOYHO UCITOJIb3YETCs TEPMUHOJIOTHS;

O1eHka «3a4TeHO» - MOKa3aHO YMEHHE WLUTIOCTPUPOBATh TEOPETHUUYECKUE IMOJOKEHHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh X B HOBOW CUTYallHH;

- IPOIGMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh M YCTOMUHUBOCTH KOMITETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JIOMYIICHBI OJIHA-JBE HETOYHOCTU MPH OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB.

- HE PaCKphITO OCHOBHOE COZIepKaHKHe yueOHOro Marepuara;

- oOHapy)XeHO HE3HaHWE WM HEMOHWMaHWe OoJbIlIel, Wiu Haubolee
BaXHOW 9acTH y4eOHOTO Marepuana;

- IOTIYIIEHBI OIIMOKHU B OTPE/ICICHUN TTOHATHH, IPU UCIIOJIb30BAaHUU TEP-
MHHOJIOTUH, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIINUX BO-
MIPOCOB;

- HE C(bOpMI/IpOBaHBI KOMIICTCHI U, OTCYTCTBYIOT COOTBCTCTBYIOIIIHMC 3HA-
HUSI, YMEHUS ¥ HaBBIKH.

O1LeHKa «He 3aYTEHO»
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4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUS TPOMEKYTOYHOM aTTeCTAllUM

4.2.1. 3auer
He npenycmoTpeH y4eOHBIM IJIaHOM.

4.2.2. DK3aMeH

DOk3aMeH sBisieTcs: (OpMON OLIEHKH KadecTBa OCBOCHHUs O0y4aroIIMMCs OCHOBHOHM Mpodeccuo-
HaJIbHOM 00pa3oBaTENbHON MPOrpaMMBbl MO pazjenaM JUcHUIUIMHBL [lo pesynpTaTam sk3aMeHa o0y-
YAOIIEMYCSl BBICTABIICTCS OIICHKA «OTIUYHO», «XOPOIIO», «YJOBICTBOPUTEIBHO» HIIU «HEYIOBJIC-
TBOPUTEIBHOY.

DK3aMeH N0 JUCLUIUIMHE NPOBOJUTCS B COOTBETCTBUU C PAaCHUCAHHEM IPOMEXYTOUYHOM aTTe-
CTallM, B KOTOPOM yKa3bIBa€TCsI BPEMsI €ro MPOBEACHUS, HOMEP ayTUTOPUHU, MECTO MPOBEACHUS KOH-
CylbTallui. YTBEP)KACHHOE paclucaHhe pa3MelaeTcs Ha WHGOPMAMOHHBIX CTEHIAX, a TaKkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI ISl MPOMEKYTOUHOM aTTeCTallMK 00YJYaIOIUXCsl yCTaHABIIMBAETCs pado-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeaylomiero kadenpoi
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpernoiaBareib Kaeapsl, MPUBICUYECHHBIN Ui TOMOIIU B MpHe-
Me JK3aMeHa. B cilydae OTCYTCTBUS BEIYyILEro NMPEnojaBaTelisd dK3aMeH NPUHMMAETCS MPErnoaBaTe-
JIeM, Ha3HauUEHHBIM PaclopsHDKEHUEM 3aBeIyIOIIero kadeapoil.

[IpucyrcTBUE Ha SK3aMeHE MpenoAaBareneil ¢ Apyrux kageap 6e3 COOTBETCTBYIOIIETO paco-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe nin Jekana (pakynbTeTa He TOMyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH MPEIBABISAIOT IK3aMEHATOPY.

Jlg mpoBeneHns dK3aMeHa BEAYIIMM MPEnoiaBaTellb HAKaHYHE M0JIydaeT B IeKaHaTe 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B J€KaHAT MOCIE OKOHYaHHUSI MEPONPUATHUS B
JI€Hb IPOBEACHUS SK3aMEHA UM YTPOM CJIEIYIOIEro JHS.

DK3aMeHbl MPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, OO B BUAE TECTUPO-
BaHUS. DK3aMEHAIMOHHbIE OWJIETBI COCTABISAIOTCA MO YCTAaHOBJICHHOH (opMe B COOTBETCTBUU C
YTBEPKIEHHBIMH Kadeapoil SK3aMeHalMOHHBIMU BOMPOCAMU U YTBEPKIAIOTCS 3aBeyIOHINM Kaden-
poii exxeroHo. B Ousere cogepkuTcs 2 TEOPETUUECKUX BOIPOCa U 3a/1a4a.

DK3aMeHaTOpy MPeAOoCTaBIsIeTcs MPaBo 3aJaBaTh BOINPOCHI CBEpX OMIeTa, a TaKkKe IIOMUMO TEO-
pPETUYECKHX BOIPOCOB JaBaTh JJISi PEIICHUS 337a4l U IPUMEPHI, HE BBHIXOMALINE 32 PAMKU MpPOMIeH-
HOTO MaTepHalia o U3y4aeMoi AUCLHUIIINHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYAIOLIUXCS ONPENENSIOTCS OICHKAMU «OTJIIMYHO», «XOPOLIO»,
«Y/IOBJICTBOPUTEIIBHO»,  «HEYJIOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABIIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Ipu npoBeseHUH YCTHOTO 3K3aMEHa B ayJUTOPUU HE JOJKHO HAaXOOUThCS Oosiee BOCBMHU 00Y-
YarOIIMXCS HAa OJJHOTO MpenogaBaTes.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00ydJaroIuiics BRIOMpaeT 3K3aMeHallMOHHBIN OUJIEeT B CITy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3ameHa oOyuaroluecsi MOTYT MOJIb30BaThCS C pa3pelieHusl 3K3aMeHaTopa Ipo-
rpaMMOM TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSIMHU U TEXHUYE-
CKHMH CPEJCTBaMHU.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOHKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO0 00YYaloIIerocsl OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.

OOyuaromuiics, UCTIBITHIBAIOLIUI 3aTPYJHEHHUS] IPU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
Ousery, IMeeT MpaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHHU Ha IMOJ-
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roToBKy. [Ipu OKOHUaTETLHOM OIICHMBAHHWH OTBETA OIICHKA CHUKAeTCs Ha OJuH Oami. Beigaua TpeTh-
ero OuseTa He pa3penaeTcs.

Ecnu oOy4aromuiicst SBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXOXKACHHUS aTTeCTallun
B CBSI3U C HENOJATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBJIETBOPUTEIb-
HO».

Hapymenne nucUMIIMHBI, COUCBIBAHUE, HUCIIOJIb30BAHUE O0YYarOMIMMUCS HEpa3pelIeHHbIX Iie-
YATHBIX ¥ PYKOIHUCHBIX MaTepUaroB, MOOWMIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpEMS aTTECTAIMOHHBIX HCIBITAaHUH 3ampenieHo. B ciayyae HapyiieHus 3Toro TpeboBaHus MpernojaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst 3 ayAUTOPUH U MIPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYI0-
BJIETBOPUTEIHHO».

BricTaBiieHne OLEHOK, MOJIYYEHHBIX IPU MOJBEICHUM pPEe3yJIbTaTOB MPOMEKYTOUYHOM aTTecTa-
LIMH, B 3a4YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTh U 3aYETHYIO KHHUXKKY MPOBOAUTCS B MPUCYTCTBUU Ca-
Moro oOyuatomierocs. [IpenogaBarenu HecyT nepcoHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD U
TOYHOCTh BHECEHHUs 3amucedl O pe3ylbTarax [MPOMEXKYTOUHOM aTTeCTallMd B  3a4ETHO-
9K3aMEHALMOHHYIO BEIOMOCTb U B 3a4ETHBIE KHUKKH.

HesiBka Ha sk3aMeH oTMeuYaeTcs B 3a4€THO-IK3aMEHAIMOHHON BEJOMOCTHU CIOBAMH «HE SIBUJI-
Cs».

Jlist oOydaromuxcsi, KOTOphIe HE CMOTJIM CIIaTh 9K3aMEH B YCTAaHOBIICHHBIC CPOKHU, Y HUBEPCH-
TE€T YCTaHAaBIMBAET MEPUOJ JUKBUIALMM 33aJ0JDKEHHOCTH. B 3TOT mepuon mpenopaBaTeny, NpUHH-
MaBIIINe SK3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Koraa oHu OynyT MPUHUMATh 3aJ10JKEH-
Hoctu. MH(popmanus o TMKBUIAUH 3305KEHHOCTH OTMEUYAEeTCs B 9K3aMEHAIMOHHOM JIUCTE.

OOyJarommmcsi, MOKa3aBIINM OTJIMYHBIC U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA SK3aMEHAIIMOHHAs OlLlEHKa
JOCPOYHO, T.€. 6€3 cnauu sk3amena. OleHKa BBICTABIISAETCS B YK3aMEHAIIMOHHBIN JTUCT WK B 3a4E€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WNHBanunpl 1 1uia ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsl, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM yUeOHBIM MJIaHOM. VIHBanu b U
JUla ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBBS, UMEIOIINE HAPYILIECHUS OMOPHO-ABUTATEIIHHOIO
anmapara, JONYCKAalTCs Ha AaTTECTALlMOHHBIE WCIBITAaHUS B CONPOBOXKICHUU ACCUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluU JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aIoUIUXCs 10
OIIOII GakanaBpuara, crienuanutera U Maructparypb» GI'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

lkana 1 KpUTEPUH OLEHUBAHUS OTBETA O0YUYAIOLIEroCs MPECTABICHbI B TA0IHIIE

HIkana Kpurepun oueHuBanus

Ouetika 5 BCECTOPOHHEE, CUCTEMATHIECKOE 1 rirybokoe 3HaHHE IPOTrPAMMHOTO Ma-

(oTIHHO) Tepuaa, YCBOCHHE OCHOBHOH M NOMOIHHTENLHOH JIHTEPATYPbI, PEKO-
MCHIOBAHHOUW NPOTrpaMMOU TUCHUIIJIMHEL, IPABUJIBHOC PCIICHUC 3a/1d4YH.
MOJIHOE 3HAHWE MPOTPAMMHOIO MaTepHalia, YCBOCHHE OCHOBHOW JTUTEpa-

Onenka 4 TYpbl, PEKOMEHJOBAaHHOI B MpOrpaMMe, HaJlHyue MajlO3HAuYUTEIbHbBIX

(xopor1110) OIMOOK B PEIICHUH 3a/1a4¥, UJIU HEJIOCTATOYHO MOJIHOE PACKPBITHE CO-
JiepKaHue BOIpoca.

OHeHKa 3 3HAHUC OCHOBHOI'O IMMPOrpaMMHOI'0 MaTrcpuajia B MUHUMAJIbHOM O6’beMe,
MOTPEIIHOCTH HEIPUHIMITUAILHOTO XapaKTepa B OTBETE Ha K3aMEHE U B

(YIIOBJIETBOPUTEIHHO)

PCHICHUHU 3aJa4H.

Ouenka 2 poOesbl B 3HAHUAX OCHOBHOTO MPOTPAMMHOIO MaTepHalia, MPUHIIUITH-

(HEey/IOBJIETBOPUTENILHO) | allbHBIC OMMOKH MTPH OTBETE HA BONPOCHI U B PEIICHUU 3a1a4H.

Bomnpocsl k 3xk3amMeny
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I Mexanuka (KHHEMATHKA U JHHAMHKA)
1. Ilpenmet ¢puszuku. OOmIas CTPYKTYypa U 3a7a49u Kypca (pu3uKu.
2. PaBHOMEpHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE U €T0 XapakTepucTuku. CpeaHsis
CKOpPOCTb. MTHOBEHHAs1 CKOPOCTb.
3. PaBHOYcKOpeHHOE ABMKeHUE. CpenHee yckopeHue. MrHOBEHHOE YCKOPEHHUE.
4. KuneMatuka JIBUKEHHUS 110 OKPYKHOCTH.
5. 3axons! Herorona. Macca u cuina. Buael cui B Ipupojie U UX NpeACTaBICHUE B MEXAHUKE.
6. JInHaMuKa BpalaTeIbHOrO ABUKEHUS TBEPIOTO TeJIa(OCHOBHOM 3aKOH AMHAMMKHU Bpallia-
TEJIBHOIO JBUKEHUSI, MOMEHT CUJIbI, MOMEHT MHEPLIUH, MOMEHT UMITYyJIbCa)
7. IMIlyibC 1 €ro CBA3b C CHIIOW. 3aKOH COXPAHEHUSI UMITYJIbCA.
8. Pabota u momHoCTh. [loTeHIIManbHAs M KHHETUYECKast SHEPTUsl.
9.CBs13b sHEprum u padboThl. [Ipeobpa3oBanue sHEPTrUn. 3aKOH COXpPaHEHUS YHEPTUHU U €ro 3Ha-
YEHHUE.

II Mexannuyeckue Koe0aHUS M BOJHBI
10. KoneGaTenbHble nBHXEeHUA. ['apMOHMUECKHE KOIeOaHHsI U MX XapaKTePUCTUKUA. Maremartu-
YECKUH U MPYKUHHBIA MasTHUKA. DopMyIia Jj1s IEPUOIOB KOJICOaHHiA.
11. TIpeBparienue 3Hepruy npH KojaedaTeIbHOM JIBHKEHUN. BRIHYKI€HHBIE U CBOOOIHBIE KOJIe-
Oanus. Pe3onanc.
12. Pactipenenenue konebanuii B ynpyroii cpene. [IpoaosiabpHble U onepedyHbie BOMHbL. JmnHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansHoro raza. Tepmoannamuka
13. Temnepatypa, €€ XapaKTEpUCTHKH.
14 Crenenu cBoOobl. [TomHas KUHETHYECKAsT YHEPTUS MOJICKYII.
15. YpaBuenune MenneneeBa — KnaneiipoHa 1 €ro XxapakT€pUCTHKH.
16.9kcniepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3ak0oH TepMOJMHAMHKHU U €70 IPUMEHEHHE K PA3IUYHBIMU30IPOLIECCAM.
18. AnnabaTudeckoe pacmupeHue ra3a. Pabora, coBepiraemas mpu U3MEHEHUH 00bema rasa.

IVIaexkTpocraruka
19. Dnexrpusanus ten. 3akoH KynoHna. 3akoH coxpaHEHMsI 2JEKTPUUECKOT0 3apsiia.
20. Dnexrpuueckoe nosie. HanpsykeHHOCTh 351eKTpruYecKoro mossi. [IoTok BeKkTopa Hanps:KeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpaackoro-I'aycca u ee npuMeHEHUE.
22. IIpoBOIHUKH U JUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PabGoTa mo nepemMenieHuto 3apsiia B dJIeKTpudeckoM nosie. [ToTeHman u pa3HoCTh MOTEHIIN-
anoB. CBsA3b MEXAY HAIMPSHXKEHHOCTHIO U PA3HOCTHIO MOTEHIIMAJIOB.
24. DnextpoeMKocTh. KoHeHcaTOpbl. DHEPTHS ANEKTPUUECKOTO TTOJIS.

V IlocTOSAHHBII 3J1eKTPHYECKH I TOK
25. Dnexrpuueckuii Tok. Cuia Toka. [[noTHOCTh TOKA. Pa3HOCTh MOTEHIIMANIOB, HANIPSYKEHUE,
S/C.
26. ICTOYHHUKH ITIOCTOSHHOI'O TOKA, UX BUJELL.
27. 3akoH Oma 17151 yyacTKa ey U oJHoM nenu. ConpoTUBIIEHNE IPOBOIHUKOB.
28. IlocnenoBarenbHOE U TApaLICIbHOE COCAMHEHUE MPOBOIHUKOB.
29. PaboTa 1 MOIIIHOCTH TOKa. 3akoH JIxoyns - JIeHma.
30. DJeKTpUUYECKUH TOK B ra3ax (CaMOCTOSITENIbHAS U HECAMOCTOSITEIbHAs POBOIUMOCTH, THITBI
pa3psaoB).
31. DaeKTpUYECKUA TOK B IMOJTYMPOBOJTHUKAX (COOCTBEHHAS M MPUMECHASI IIPOBOAMMOCTH TTOJTY-
IIPOBOJITHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOPaxX M paciuiaBax 3JIEKTPOIUTOB (3aKoHbI Dapajesi, dIEKTPOIU3
U €ro IPUMEHEHHUE).
VI Marnerusm
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33. MaruuTHoe€ 110J1€, MarHUTHAsE UHIYKIIUS, MarHUTHBIN [TOTOK.
34. MarauTHbIC CBOMCTBA BEIIECTB. /J[naMarneTrsm, mapaMarHeTu3m u GeppoMarHeTH3M.
35. JleficTBME MarHUTHOTO I0JI HA IPOBOAHUK C TOKOM. 3akoH Amriepa. 3akoH buo-Casappa-
Jlannaca.
36./lelicTBHEe MarHUTHOTO MOJIA HA ABMXKYIMiics 3apsa. Cuna Jlopenna.
37.SIBneHne 3JIEKTPOMAarHuTHOM UHAYKIIUY U CAMOMHIYKIIUH.
38. IIpunuun neiicrBus Tpanchopmaropa.
VII BoJiHOBBIE M1 KBAHTOBbIE CBOIICTBA CBEeTa

39. Mudpakuus ceera. JJudppakunoHHas pemieTka.

40. Unrepdepennus ceeta. MeTobl OTydeHUsT KOrepeHTHBIX BOTH. MHTepdhepomeTp Maiikeis-
COHa.

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

42. ®otorddexT. 3akoHbl HoTodPPeKTa.
43. JlaBnenue cBeta. OmnbITh JIeOenena.
44. OnbITHBIE 3aKOHBI U3JTy4eHUs a0COIIOTHO YepHOTro Tena (3akoH Credana-bonbiMaHna, 3ak0H

Buna).
45. Cnektp nznydenus Bogopona. Crnexrpanbsble nuHuu (banbmepa, Jlaiimana, [1amena).

VIII ATomMHast U siaepHas puzuka
46. CBsi3b MEXKIYy KOPIYCKYJISIPHBIMUA U BOJITHOBBIMHU CBOMCTBaMHM dacThll. @opmyna je-bpois.
47. EcrecTBEHHas paluOaKTUBHOCTb.
48. PanqnoakTUBHOCTh. 3aKOH PaJMOaKTUBHOIO paciajia.
49.Ctpoenue atoma Bogopoza. Teopus bopa.
50. AtomHOE€ sAp0O, ero cTpoeHue. [IpoToHbI, HEUTPOHBI, U30TOIIHI.
51. MckyccTBeHHas paliOaKTUBHOCTD. S iepHbIE peaKMU (IPUMEPHI).

4.2.3. KypcoBoii npoext/KypcoBasi pa6ora
He npexycMoTpeHO yueOHBIM IJIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Homep
U3MEHe-
HUA

Homepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMoamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA

40



41



