MHHHCTEPCTEO CENTLRCKOTO XO3AHCTEA POCCHICKOH @EJIEPALIHA
desepaisioe rocyARPCTIEHROE BRI COPIEONATEILN0E YUPERIIEHIe

BLICErD OOpalonanig
WJOKHO-YPAIRCKHA FOCY JAPCTBEHHLIA AUPAPHLIA YHHBEPCHTET

HHCTHTYT AT'PO3KON0IHH - duanaa GrEOY BO [OKHO-YPAINLCKHA FAY

YTBEPAIAIC
Hewxan ECKOID QRKYILTETI
Ao AL Konramos
e 15 & sopma 2017 .

Eadenpa « ArpoTeXions i, CeRering it cCoMetonnacTans

Pabouzg nporpassn 1eCM T
GLE1% ®PHIHKA
Hanparnestine noaroToan 35.03.04 Arpomosia
Mpodum: Arpofisee
¥ posecan sucmero ofipatciami -~ Sakasaspuat (AKaIesmEEecKnil)
Knanndmsams — Gaxananp

@opma 00 YHCIHA — IS

Muaccroo
2017



Pabomas nporpasua ascosiimansd o PHaHKas COCTRRIENA B COOTHETCTRHN € Tpebonammani
DEACPAILHOND TOCYARPCTRCHIOID 0OPES0BATEALROID CTREANPTE Bescimero obpuzosams (PIOC BOY),
yroepmaesHoro  [lpmkaton  Munwereperea  ofpaopasin o mayks  Pocoifioxofi  deaepaism
06122015 r. Ne 1431, Pabowag nporpasyn OpeSHaiiasena A8 noaroTosss DEKANIAPA 00 HLNpas-
acame 35.03.04 Arponosma, npodmm — Arpefmmnee (2016 ron nafopa).

Hacrosmas pafiosas nporpaMya TACIAIDIREL] COCTARITHI B PaMEEX OCHORHOH npodiccomo-
asHol obpazopaTensaodl oporpase (OO & yorrumacT ccobcnnocTr ofywelRa npE MHEDG-
WRACM COPEIDBRENE JHII © OrPANEYSCHHEME RosMomnocTRMH 3a0poaes (DB3) 7 rreasmmon

Paspaborank — crapomit npenomsarens C. C. bemoycosa fﬁ%

Pabouns pporpamya awcumiiomis ODCYsICHI HE JACCHAWNA KAPCAPM  AIPOTCXHONOTEN,
CENSKIINH H CEMEHOBOACTRL

g 1% 2 mepm 2017 r. (opotoxoa Ne _7 ).

==

Jap. kadeapoll ArpOTEXHONOIHN, CCICKIHN i : -7'

CEMEHOBOJICTDA KENULIAT TEXHHUECKIN HAayK, QODNCHT Py 0. C. Barpacaa
¥

PaGounn (porpanMa ITHCATLNHE 0300pcHn yuebao-MeTomryccEodl  kommuececit Macrmryma
ATPOSKOAOTHE

o 14 » Mapra 2017 r. (npovoxon Ne 3 ).

[Ipeacenarens verefno-meTomrecroi r;

KOMHBOCHE, KULINAST TEXHHEECKEN HUVE, p J F Q. C. barpacsa
ROCCEIrT i

Jam, AHPCETOPA IO HEMPMAIEORIG0- 3 A E. B. KpacHowon
GEETROTERHOMY OCTY IR

HE ®I'BOY BO I0YprAY



10.

11.

12.

COJEPXAHME

[Tnanupyemble pe3yapTaTbl 0Oy4eHUs 10 JUCLUILIMHE, COOTHECEHHbIE C IUIAHU-
pyeMbImMu pe3ynbratamMu ocBoeHus OITOIT
1.1. Ienp u 3aga4n IUCIUATLIMHBI
1.2. TInanupyemble pe3ynbTaThl O0yUEeHHUs MO AUCHUILTUHE (TOKa3aTeIH
c(hOpPMHUPOBAHHOCTH KOMITETCHITHI )
Mecto aucuumiaunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI Y4eOHOU pabOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 10 BUJaM Y4eOHOH paboThI

3.2.  Pacmpeznenenue yaueOHOTO BpEeMEHH I10 pa3einaM U TeMam

CrpykTypa u colepkaHue AUCLUIIINHBI

4.1. CopepxxaHue JUCHUILIMHBI

4.2. CopeprxaHue JeKUUN

4.3. Copepxanue 1a00paTOPHBIX 3aHATUN

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

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

@oH/1 OLIEHOYHBIX CPEJICTB JUISI TPOBEACHUS IPOMEXKYTOYHON aTTeCTaluu 00y-
YAIOIMIMXCS 0 JUCIUILINHE

OcHoBHasl U JONOJTHUTEIbHAS yyeOHas TUTepaTypa, Heooxoaumast it OCBOCHHS
JUCIUIUTAHBI

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

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHMHBI
WudopmaninoHHbIe TEXHOJIOTUH, UCTIOIb3yeMbIe TIPU OCYILIECTBICHUH 00pa30Ba-
TEJIBHOTO IMpoLiecca Mo AUCHUIINHE, BKIIIOYas MepeueHb IporpaMMHOro obecrie-
YeHHsI U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

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

NunoBanmonsble popmbl 00pa3zoBaTeNbHBIX TEXHOIOTHMA

ITpunoxxenne Nel. ®oHA OLIEHOYHBIX CPEACTB

Jluct peructpanim u3MEHEHMI

N

—_
=S - NV Y N

11
11

12
12
12

13
13

13

14
14
15
39



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 MPOdECCHOHATBHBIX 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, TEOPETHYECKOTro | TebHOCTH U KoTopkie | (b1.B.19-Y.1) TEOPETUYECKOTO U DKC-
Y DKCTIEPUMEHTAb- | UCMONB3YIOTCA I  pe- MEePUMEHTAIBLHOTO  HC-
HOTO MCCJIEIOBaHUsl | IIeHUs MNpodeccroHalb- CIIEIOBaHMSI TIPU pelle-
Ipu pemieHny npo- | Heix 3amad - (b1.b5.19- HUM  TpodeccroHalb-
dbeccuonanpHbIX 32- | 3.1) veIX 3amad - (b1.b.19-

mau H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT
Jucnunnuna «®u3nka» oTHOCUTCS K 0a30Boit yactu bioka 1 (b1.5.19) ocHoBHO# ipodeccro-
HAJIBHOW 00pa30BaTeNbHON MPOrpaMMBbl OakaiaBpuaTa Mo HampasieHuio moarotoBku 35.03.04 Arpo-
HOMUS, TPOoPITh — ATpOOU3HEC.




Pa3zgennl THCHUNINHBI H MEKANCHUINIIHMHAPHBIEC CBA3H C oﬁecneanamann (npeumeCTBym-

IMMH) U 00ecneYyrnBaeMbIMHU (MOCTeTYOIIMMU) U CHUTITTHHAMEA

HaumenoBanue obecrieun- o
OpMHpYEMbIe KOMITETCHIIUH
No BAIOIIMX (ITPEALLIECTBYIO-
/‘ IIHX) B 00€CITEeUNnBAEMBIX
v (mocneayrommx) JUCIH- Paznen 1 Pasnen 2 Paznen 3 Pazgen 4 Pasnen 5
IUTMH, TPAKTHK
[IpeamecTByONME TUCIMIUIMHBI, TPAKTUKU
1. | Maremaruka | OIK-2 | ONK-2 | OIK-2 | OIK-2 | OIK-2
[Nocneayronye AUCHUIIIMHBL, TIPAKTHKA
1. | Xumus ananuTudeckas 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
JIOUIHAsI
5. | Oxonorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
7, | OCHOBRIHAYMHBIX HCCICAO- | ey | QK2 | OMK-2 OIIK-2 OIIK-2
BaHHM B arpOHOMUU
8. | I'enermka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
9. | Teopust 3BOSIIOLIUHN OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
1o, | PUSMKOXMMIECKHE METO- | s | O[K-2 | OIIK-2 OIK-2 OIK-2
b1 HCCIICTIOBAHUI
11. | Xumus okpyxatomeid cpenbl | OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
VY4yebHas mpakTUKa IO MOo-
JTY4EHUIO TEPBUYHBIX MPO-
(beccroHaTbHBIX YMEHUH U
12. | HAaBBIKOB, B TOM YHCJIE TIEp- OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
BUYHBIX YMEHHI U HABBIKOB
HAy4I0-UCCIEN0BATEIbCKON
JESTEILHOCTH

3. O0bém UCHMIVINHBI U BUbI y4eOHOH padoThl

O0BeM IHMCHMILUIMHEI cocTaBigeT 4 3adeTHhIX enuuuinl (3ET), 144 akagemuueckux yaca (nma-

nee yaca). JlucuuiuinHa u3ydaercs Ha 2 Kypce.

3.1. Pacnpenesnenne oo0beMa IMCHMILIMHBI IO BUAAM Y4eOHOIl padoThl

Bun yueGHOMI paboThI KonnuectBo yacos
KonTakTHas padora (Bcero) 18
B Tom uncie:
Jlextmm (JI) 8
ITpaktnueckue 3ansatus (113)
Jlabopatopusie 3ansTus (JI3) 10
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 117
KoutpoJsb 9
HTtoro 144

3.2. Pacnpenesienue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM




Bcero B TOM 4HCIIE .
No KonrakrtHas pabota é
HanmenoBanme pasaciia U TEMbI =
TEMbL 4acoB Cp S
J J3 I3 ~
Paznen 1.Mexanuka
1.1 BBenenue 9 2 7 X
Kunemarnka marepraibHOM TOU-
1.2 KU U BPallaTeIbHOTO JBHKEHUS 9 2 7 X
TEN
13 I[I/IH?.MI/IKa MaTepualbHOU TOYKH 7 7 X
Y TBEPAOTO Tela
Mexannueckue KoieGaHus u
1.4 11 2 2 7 X
BOJIHBI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonexkysapHO-KHHETHYECKast 9 2 7 X
TEOpHS UACATBHOIO raza
2.2 | M3onponeccsl B razax 7 7 X
2.3 OCHOBBI TEPMOJIUHAMUKHU 9 2 7 X
Pasznen 3. DnexTpoauHamMuka
3.1 | DnekTpocTaTuka 7 7 X
3.2 | IlocTostHHBIN AJIEKTPUYECKUI TOK 9 2 7 X
3.3 | MarnuTtHOe noJie u TOK 7 7 X
34 DJIEKTPOMArHuTHAs! MH KM 7 7 X
35 DNEeKTPOMAarHUTHBIE KOJICOAHUSI U 7 7 «
BOJIHBI
Paznen 4. Ontuka
4.1 | 'eomerpuyeckas OoNTHUKa 10 2 8 X
4.2 | BosHOBas onTuka 8 8 X
4.3 | KBantoBas onruka 8 8 X
Paznen 5. AromHas gusuka
5.1 | AtomHas u sinepHas pu3mKa 11 2 9 X
KoHTpoub 9 X X X X 9
OO01mast TpPyA0eMKOCTh 144 8 10 - 117 9

4. CTpyKTYpa H coJeprKaHue THCHHIIHHBI
4.1. ConepxaHue TMCUMILIAHBI

Pasznen 1. Mexanuka

Kunemaruka. KunemaTtuka nBH>KeHUS MaTEpUaIbHONW TOYKHM B TpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Panmyc-Bexkrop. Pasnmoxkenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansiss ckopocTb. MrauoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NPOoeKIUAMU. [1yTh Kak onpeneneHHblii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMeEpHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCHUMOCTh KOOPJAMHATBI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.
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Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIHLHOE U KacaTeabHoe ycKopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

KunemaTtuka IBUXEHUSI MAaTEPUAIBHON TOUKHU MO OKPYXHOCTH. YT0JI 1oBopoTa. CpeaHss yrio-
Basi CKOPOCTb. MIHOBEHHAasl yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE IBHKEHHE I10
OKPY>KHOCTH. 3aBUCHUMOCTb yIJIa OT BPEMEHHU IpU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBS3b C YIJIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPY>KHOCTH.
3aBUCHMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka maTtepuaibHOil TOYKH. 3akoHbl HbrloTona. Bropoit 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT nuMnyibsca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabora kak kpuBosiMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOW SHEPTHH ¢ pad0TOM CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrUsi. 3aKOH U3MEHEHUS! MTOJTHOW MEXaHMYECKOW YHEPTUU C TEUEHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJTHOW MEXaHUYECKOW SHEPTUH.

JAMHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJIbca TBEPAOro Tesna. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUKEHUSA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TelA.

Koaebanus. [lepmonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosebanus. Am-
wmrynaa u ¢gasa. Auddepenunansuoe ypaBHeHHE rapMOHMUYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABl 1 HAYaJIbHOU (pa3bl KoyieOaHU U3 HAYaJIbHBIX YCIIOBHH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus n1eopMHUPOBAHHON MPYKHHBI.
YpaBHeHUE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U MaTEMaTHUUECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHbIii MasTHUK. [IpuBenennas nnuHa ¢usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CnenmanbHasi Teopusi OTHOCHTeIbHOCTH. IIpuHunMn otHocurensHOCTH. IIpHHIMI TOCTOSH-
CTBa cKopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBas JIMHUSL 4acTUllbl. CBETOBOM KO-
uyc. [IpeoOpaszoBanus Jlopenma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEHHOE BpeMmsl.
OTHOCHUTENBHOCTh BpeMEHHU. Bpemsi xu3HM pacnanaronieics sjieMeHTapHoM wacTtuibl. [lapamokc
onusnenoB. [IpeobpazoBaHust CKOPOCTEH.

Pa3nen 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 MeaJbHOr0 rasza. Konuenrpanus Mosekyin. OyHKus
pacrnpeziesieHUdst MOJIEKYJ B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBnenue raza. [pu-
OJIMKEHHOE BbIpaKEHHUE JIJISi CPETHET0 YKCIa yIapoB MOJEKYJ O CTeHKY. CBSI3b IaBJICHUS CO CPEIHUM
3HAQUYEHHEM KBaJIpaTa CKOPOCTH MoJIeKyJibl. OCHOBHOE ypaBHEHHE KMHETHUECKOW Teopuu ra3za Pacmpe-
nexenne Maxkcseiia — bonbiiMana.

TepMoguHamMuka uaeaabHOro rasza. Monp BemiectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcaIbHOTO ra3a. 3akoH JlanbToHa. CpenHsis SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOro rasza. Mzoxopuueckuil mpouecc. TermmoeMKOCTh UICAIBHOTO ra3a Mpu MOCTOSH-
HOM oOBeme. Umcno cremeHei cBoOObI MoOyeKybl. PaBHopacnpenenenune sHepruu [10 creneHsm
cBoOoabl. M3o0apuueckuit mporecc. TermioeMKOCTh HUCATBHOTO ra3a MPU MOCTOSHHOM JaBJICHHH.
N3orepmuueckuii mporecc. AauadaTHYeCKuii MpoIecc. DHTPONHUS UICaTbHOTO Ta3a. DHTPOIHUS HJIe-
aJIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOJAMHAMUKH.

SIBienusi mepeHoca B rasax. HepaBHoBecHbIE cOCTOSIHMS Ta3a. JIokaibHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. Cpemusisi JuMHa cBOOOIHOrO mpoOera MoJyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
HMuddysus razos. 3akon duka. Koapbunuent auddysun. BeiBog 3akona duka. Ypasaenue nuddy-
3un. BszkocTh ra3oB. 3akoH Herotona. Koadduuuent Bsskoctu. BeiBon 3akoHa HeloToHA A1t CHITBI
BSI3KOTO TpeHHs. TernaonpoBoaHOCTh ra3oB. 3akoH Dypre. KordduimeHT TemnonpoBoHOCTH.



PeanbHble raspl. MexxMonekynsipHoe B3auMopelcTBue. YpaBHenue Ban-nep-Baamsca. O6oc-
HOBaHuE ypaBHeHMs Ban-nep-Baanbca. BHyTpeHHss 3HEPTHs peaibHOro rasa.

Pa3nen 3. DjeKTpUYecTBO U MATrHETU3M

ITocTosiHHOE 3JIeKTpHYECKOe I0JIe B BaKyyMe. DJIEMEHTApHbIE YaCTULIbI, UMEIOIINE 3IEKTPH-
YeCKUH 3apsi. DJEMEHTAPHBIA SJEKTPUYECKHUI 3apsll. 3aKOH COXPaHEHHUs 3aps/ia H30JMPOBAHHOU
MaKpOCKOIMYECKOH cucTeMbl. B3auMmonelictBue AByx TouedHbIX 3apsinoB. Cuna Bzanmoaenictaus. [o-
TEHLIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsAl0B. JleMCTBHUE CHUCTEMBI 3apsSKEHHBIX
gacTull Ha MpoOHBIA 3apsia. 3akoH KylmoHa v MpUHIUI Cyneprno3uiiuu. HampsokeHHOCTh dIeKTpude-
ckoro noss. 3akoH KynoHa v NpuHOHKI Cynepno3uuuu A HanpsKeHHOCTH. [loTeHnman anekrpuye-
ckoro noiisi. 3akoH KynoHa ¥ mpuUHLUI cynepno3uuuu g noreHnuana. CooTHOIIEHHE, CBA3BIBAIO-
1iee HapsHPKEHHOCTH MOJISA M NOTeHIMaIL. [ paqueHT noTeHuana.

Pabora mpu mepemenieHuu 3apsaa B MOCTOSHHOM JJIEKTpUYeckoM moje. Llupkymsius BekTopa
HaIPSHKEHHOCTU ITOCTOSIHHOTO AJIEKTpUYecKoro mnosist. CHIOBbIE JIMHUM W SKBUIIOTEHIUAIbHBIE MO-
BEpXHOCTH. [I0TOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MoJsl. IIoTok BEkTOpa HampsHKEHHOCTH
nmoJist TouedHoro 3apsna. Teopema ["aycca. [Ipumenenns teopemsl ["aycca. Dnekrpruueckoe mose oec-
KOHEYHOW PaBHOMEPHO 3apsHKEHHOM IUIOCKOCTH. DIEKTPUYECKHE MO 3apsDKEHHBIX cephl, mapa u
umnHapa. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKH B UHTErpaibHON (hopme.

ONEKTPUYECKUH TUIOIb M CO3/1aBa€MOE UM 3JIEKTPUUECKOE MOJe. DIEKTPUUIECKOE MOJIE TOUYEU-
HOTO AuMnosis. BeiBoa Gopmy:n as HapsHKEHHOCTH TOJIS U MOTeHIMAaNa. DJISeKTPUUECKU MOMEHT JU-
OIS

DJIeKTPUYECKoe 1oJie B JUIJIeKTPUKAX. [{onspHbIe 1 HENOIAPHBIE MOJIEKYIIbI. DIEKTPUIECKHUI
MOMEHT MOJIEKYJIBL. J[UI10JIb BO BHELIHEM 3JIEKTPUUECKOM I10JIE.

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBsi3aHHBIC 3apsiabl. [lonspuzoBanHocTh. [loBepx-
HOCTHAs IIJIOTHOCTH CBSI3aHHBIX 3apPsII0B U €€ CBA3b C BEKTOPOM IOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPH4YECKOM moJjie. Hocurenu 3JeKTpUYECKOro Toka. JJIeK-
TpocTaTuueckass MHIAyKUus. MHaynupoBaHHble 3apsiabl. PacnpeneneHue 3apsiioB B U30JIMPOBAHHOM
npoBoaHUKE. [IoBepXHOCTHAs MIOTHOCTH 3apsaa. [IocTosiHHOE AneKTpUYecKoe Moje B M30JIMPOBAH-
HOM MPOBOAHMUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKASI EMKOCTDb 3apsi-
KEHHOTO IPOBOJHHKA. EMKOCTH IpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
OHeprus 3apsKEHHOr0 IPOBOAHMKA.

Konnencaropsl. Hanpspokenne. EMkocTh koHnmeHcaropa. [1nockuii konaeHcatop. BeiBoa hopmy-
JIBl JUIsL EMKOCTH IUIOCKOTO KOHAEHCATOpa, 3all0JIHEHHOIO OJHOPOIHBIM TUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BeIBoj (GopMymnbl Uisi SHEPruu 3apsHDKEHHOTO KOHJEHcaTopa. DHeprus
ANEKTPUYECKOTO OISl B IJIOCKOM KoHAeHcaTope. InoTHocTh sHeprun. CoeAMHEHNsI KOHAEHCATOPOB.

daekTpudeckuil TOK. TOK MpOBOIMMOCTH M KOHBEKTHUBHBIN TOK. BekTop miotHocTH TOKa. CH-
7a Toka. BeiBoA (opMyIibl, CBSA3BIBAIOIIEH MJIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENEH TOoKa.
3akoH coXpaHeHHs 3apsaa. BeIBo ypaBHEHUsT HEMPEPHIBHOCTH. 3akoH OMa JuIsl ydacTKa 1enu B qud-
(bepeHanbHON M UHTETpaIbHON (opmax.BriBox 3akona Oma mis ydactka menud. CoequHEeHus mpo-
BOAHHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroeMcsi BOKPYT cO0-
CTBEHHOU OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI NIPHU MEPEHOCE HOCHUTEIS TOKA. DIICKTPOIBHIKYIIAS
cwia. HampsokeHne Ha HEOTHOPOJHOM ydacTke Ienu. 3akoH Oma AJi1 HEOJHOPOIHOTO y4acTKa LIETH.
3akon Oma mis nmoaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyins — JIeH-
na B auddepeHnnanbHOl U MHTErpanbHol (opmax. MOUTHOCTh TOKA W y/AeTIbHAass MOLIHOCTh TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

Lens, cocrosmas u3 KOHAEHCATOpa U MPOBOAHMKA. 3aBUCUMOCTbh OT BPEMEHHU TOKA B IIENH U 3a-
psila Ha KOHAEHcaTope. 3a/1a4a O TOKE YTeUKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOe MoJie B BakyyMe. 3akoH buo-Capapa-Jlamiaca u npuHLIMI CyNepIo-
3UIMU. MarHuTHOE 1oJIe KPyroBOro Toka. MarHuTHas MHAYKIUSA B LEHTpPE BUTKA. Pacuer mHAyKIMn
MarHUTHOTO IOJIsI KPYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
MJ1a KOHEYHOU JIMHBl. MarHuTHOE MoJie IPsIMOro OTPE3Ka C TOKOM.



[ToTok ¥ UUPKYASAIUSA BEKTOpA MArHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOH (hopme. MaruuTHoe nojie 6ECKOHEYHO JJITUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. Bzaumozaerncrsue TOkOB. MarHuTHOE MOJie 3aps>KEHHOTO LMIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHUIbl Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAAJBHBIX YPABHEHUN TEOPHUH ITOCTOSTHHOTO MarHUTHOT'O MOJISI.

JeiicTBMe MAarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MarHutHoe noje. MarouTHass UHAYKUUS.
CunoBsie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. JIBuxkeHue 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. J[BHKeHune BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPYKHOCTH. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JBUXKE-
HUA YacTULbL. [IBrykeHue 110 BUHTOBOM JInHMM. IIlar u paguyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM Toyisix. D¢ ekt Xomna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHMTHOTO TOJISl HA MPOBOJHUK ¢ ToOKOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1€. MarHuTHbIi MOMEHT.

JJIeKTPOMAarHUTHasi MHAYKUUA. MarHUTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papanes u npasuio JleHna. DieKTpoABHXKyIas cuila HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIllEE €My ypaBHEHHE MakcBemia. DJIEKTPOABHKYIAs CUJla B MPOBOJHUKE, IBMXKYLIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUS. DNEKTPOABIIKYIIAs CHJIa CAaMOMHAYKIMU. MHAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTYIIKU M MPOBOJHUKA. 3aBUCHUMOCTh CHJIBI TOKA B LIEMH OT
BPEMEHU. DHEPrus MarHUTHOIO MOJIs B Karymike. BuxpeBoe anekTpuueckoe noje B coneHoune. UH-
JNYKTUBHOCTBH COJICHOMJA. DHEPIrusi MarHUTHOT'O MOJI B 3alIOJIHEHHOM BeEIeCTBOM cosieHouge. 11not-
HOCTb DHEPIrUU MarHuTHOTro noiid. Toku Dyxo.

DJIeKTPOMarHuTHhle KojebdaHus. ['apmonmdeckue kosneOanus. KonebarenbHbIN KOHTYp, CO-
CTOSAIIUI U3 KOHACHCATOpa U KATYIIKH MHIYKTUBHOCTU. BBIBON ypaBHEHUs KojeOaHUN HANPSOKEHUS
Ha 00KJIaJIKax KOHAEHCcAaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HANPSKEHUs U 3apsiaa
Ha OOKJankax KoHjaeHcaropa. Yactota konebanuii. @opmyna Tomcona. DHeprusi KonebaTeabHOTO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMarHuTHOe MmoJie. YpaBHeHHs MakcBeiia B MHTErpajJbHOW M nuddepeHnuansHon
dbopmax. [TmoTHOCTH TOKa cMeneHus. Bekrop Ymosa-IloliTunra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KOJICOAaHUN. AMIUTUTY/Ia CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MurencuBHocTh. Korepentnocts. HTEpdepeHIys cBeTa OT ABYX TOYEYHBIX HMCTOYHHUKOB.
HNuTtepdepenninonnas kapTtuHa. Pacmpenenenne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Jundpaknus. [Tpuanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. ['papudeckuii MmeTon
CIIO’KEHHS] TapMOHUYECKUX KojeOaHuid. Jn¢ppakuus cBera Ha KpyrjioM OTBepCTUU. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakmnus ceeta Ha menu. Judpakmuon-
Has pemeTka. J(udpakinonHas penierka Kak CrieKTpaabHbIA TPHOOD.

IHonsipu3anust cBera. DJUIMNTUYECKAs W JMHEHHAs MOJSAPU3ALUs dJIEKTPOMArHUTHOW BOJIHBI.
Bomnna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSIPU30BAaHHBIM U YACTUYHO MOJISIPU30BAHHBIN
ceeT. Crenenp nojsipuszanuu. [lonsipusanusa cBeta npu OTpakKE€HUH U MIPEIOMIICHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOMHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iaydeHue. B3anuMoneicTBUE H3Iy4EeHHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DOHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocooHocTs. IlornomarensHast cnocoOHocTh. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOIHBIM H3iIydeHUEeM. I[IOTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'O TeryioBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonbpiimana.
3akoH cMenieHusa Buna.



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

Pa3nen 5. AtomHas pusuka

Bboposckas teopusi aroma. Criektp uzinydeHus aroma Bojgopoaa. @opmyna bansmepa. [1nane-
TapHas Mozeib atoma. OnbiTel @panka u I'epua. Teopus BogopogononodHoro noHa. Iloctymnarer bo-
pa. CkopocTh U paanyc OpOUTHI d5iekTpoHa. CIIEKTp SHEPTHM AIEKTpOHA. Y poBHHU 3Hepruu. Ucmycka-
HUE U MOIJIOIIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHUkHM. KopnyckyssipHO-BOJIHOBOM ayanu3M. Bosnbl e Bbpoims.
®opmynsl 1e bpoins. udpakuus 31eKTpOHOB U HEUTPOHOB B KpucTaiuiax. BoinHoBas ¢pyHkuus u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna e bpoitns kak pemenne ypaBHenue llpenunrepa nis cBo-
6oaHOI yacTuubl. HeonpeaeneHHOCTH KOOPAMHATHI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa st craimOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUM.

Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CHEKTp SHEPruil 3neKTpoHa. JHep-
reruyeckue ypoBHU. [loTeHIManbl BO30yxAeHUS 1 HOHU3aluu atoma. [IpocTpaHCcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopuei bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOro371eKTpOHHbIE aTOMBbl. JJNEeKTpOoHHbIe KoHburypauuu. Ilepuoanueckas cuctema 3JI€MEHTOB
MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aymu. Oneir Itepna u I'epnaxa. ekt
3eemaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKHU aTOMHBIX sifiep. CaMOnpou3BOIBHBIN pac-
MaJl YaCTUIBI. Y CIIOBHE CAMONPOU3BOJIBHOIO pacnaaa. DHEPrus CBSA3U. Y IejibHas 3Heprus cBsizu. Ka-
nenbHasi MOJIENb siapa. BeiBox Gopmysbl, OomuMChIBaONIEH 3aBUCUMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PanoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnana. SnepHble peakiuu.

4.2. Conep:xaHue JeKI Uit

No o KommuectBo
HaumenoBaHue nexkmuit
n/n JacoB
1. | BBenenne. KuneMaTuka MaTepuajbHOil TOUKH U BPAIIATEJIbHOI0 IBHKEHMSI. 2

[Mpenmer u 3amaum kypca ¢usuku. Pu3MKa KaKk OCHOBA €CTECTBEHHOHAYYHBIX
3HaHU#. CBSA3b (M3UKHU C CETbCKOXO3SIMCTBEHHBIM MTPOU3BOACTBOM. Ponb (usuku
B OXpaHe OKpyxaroiei cpeabl. CTpykTypa Kypca (pu3mkH.

MexaHn4eckoe IBUKEHHUE U €ro OTHOCUTEIbHOCTh. IlepeMemienne u nytb. Cko-
pOCThb, yCKOpeHue. PaBHOMEPHOE MPSMOJMHENHOE IBHKEHUE. PABHOYCKOpEHHOE
MPSMOJIMHENHOE JBUKEHHE. YTIIOBOE MEPEMEIIEHUE, YIII0Basi CKOPOCTh, YII0BOE
ycKopeHue. PaBHOMepHOE IpsAMONIMHENHOE ABUXKEHUE. PaBHOyCKOpeHHOE Bpa-
1IATEIbHOE IBUKCHHE

2. | Mexannyeckue KoJie0aHusl M BOJIHBI. ['apMoHMYecKkue KoneOaHUs M UX Iapa- 2
MeTpel. CMelleHne, CKOpoCTb, YCKOPEHHE MPU FTapMOHUYECKOM  KO0JIeOAaTebHOM
nBokeHuH. [lomHast sHEprusi rapMOHMYECKUX KoJieOaHUH. MasTHUKHU (IIpY>KUH-
HBIH, GU3UIECKUN, MAaTEMAaTHYECKUi). YTIIpyrue TrapMOHUYECKHE BOJIHBI (YpaBHE-
HUE BOJIHBI, (ha30Basi CKOPOCTb, JJIMHA BOJHBI, BOJIHOBOE YHUCIIO).

3. | OcHoBbI TepMoguHaMuku. [lepBoe Hayano TepmoauHamuku. [Ipumenenue nep- 2
BOTO 3aKOHa TEPMOJMHAMUKU K pPa3IM4HbIMU30IpoIrieccaM. AnuabaTHbIM Ipo-
uecc. [Hukn Kapno. KIIJ[ TenioBoit MalvHsl.

4. | AtomHas u saaepHasi puszuka. Ctpoenue atoma. OnbiT Pezepdopaa. KBantosie 2
nocrynatel bopa. Mogens aroma Bomopoaa no bopy. CtpoeHne aToOMHOTO siapa.
PagnoakTuBHOCTE. 3aKOH paJMOAaKTUBHOIO pacnajga. EcTecTBEHHas M HMCKycC-
CTBEHHAs paJll0aKTUBHOCTG. SIepHble peakiuu.

HToro 8
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4.3. Copepxanue Ja00pATOPHBIX 3aHATHI

No N KonuuaectBo
HaumenoBanue MPAKTUYCCKUX 3aHATUU
n/n 4acoB
1 BBoansiit uncrpykraxk no Th. Onpenenenue norpemHoCcTel H3MEpEHU. ’
OmnpenesneHre IOTHOCTU TeJl MPaBHIIbHONW T€OMETPHUECKON (hOpMBI
2 N3yuenne rapMoOHUUYECKHX KoJIeOaHUH C TTOMONIBIO MPYKMHHOTO MasiTHUKA 2
3 Omnpenenenue kodpuimenTa TMHEHHOTO pacIuPEeHus TBEPOTO Tea. 2
4 OHpez[eneHHe SKBHUBAJICHTHOI'O COIMPOTHUBJICHUA IIPU TOCJIICAOBATCIIBHOM U I1apai- o)

JICJIBHOM COCAMHCHUAX

5 Omnpenenenue hokyca U ONTHUECKON CHIIBI COOMPAIONIEH U paccenBaroIen
JIUH3bI

2

HToro 10

4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH
[TpakTHueckue 3aHATHS HE IPETyCMOTPEHBI YI€OHBIM IIAHOM.

4.5. Buabl u coJep:KaHue caMOCTOSITEILHON padoThl 00y4YaloUIuXxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS

Bunsl camoctosiTensHOU paboThl 00ydaromuxcs KonunuectBo yacos

BrinorHeHNE KOHTPOJIBLHON pabOTHI 60

CaMocCTOsITENIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 57

HTroro 117

B cooTBercTBUY ¢ yueOHBIM IUTAHOM TPYAOEMKOCTh KOHTPOJISI COCTABIsIET 9 4acoB.
4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yUYatOIIHUX CS

Ne Kon-Bo
HaunmenoBanue TeM 1 BOpocoB
n/n 4acoB

1. Kunernueckasi Teopusi paBHOBECHOT0 MJIealbHOro rasa. Konmnenrpanus mo-
nexyin. OyHkus pacnpeneneHuss MoJIeKya MPOCTPAHCTBE U MO ckopocTsM. Cpen-
Hue ckopoctH. aBnenue rasza. [IpuOnmkeHHOE BBIpaKCHHE Ui CPETHEro yucia
yZapoB MOJEKyd O cTeHKy. CBs3b JaBICHMS CO CPEIHMM 3HAa4EHHEM KBajpara
CKOPOCTH MoJieKysbl. OCHOBHOE ypaBHEHHME KMHETHMYECKOM Teopuu rasa Pacrpe-
nexenne Maxkcseiia — bonbiiMana.

23

2. TepmoauHamuka uaeaabHoro raza. Mois Bemecrsa. Uucno ABoragpo. Mossp-
Has Macca. YpaBHEHUE COCTOSIHUS HAeaIbHOTO Ta3a. 3akoH [lanmprona. Cpennss
JHEPIUsl MOJIEKYJbl. BHYTpEHHSs DJHEprus MACIbHOro rasa. M3oxopuueckuit
nporecc. TenaoeMKocTs WIEaTbHOIO ra3a MpU MOCTOSHHOM oObeme. Yucno cre-
ne”ei cBoOobl Mosiekybl. PaBHopacnipenenenue suepruu 110 crenensm cBoOo-
nel. MI300apuueckuii mporiece. TermmoeMKOCTh UeadbHOTO Ta3a MPU MOCTOSHHOM
nasneHnn. Mzotepmuueckuit npouecc. AnuabaTudeckuil mporecc. DHTPONHUs nie-
QJIBHOTO Ta3a. OHTPONHs NICAIBHOTO Ta3a U BTOPOE HAYaJI0 TEPMOIUHAMUKH.

23

3. JaexTpuyeckuii Tok. Cuia Toka. BeiBox Gopmyibl, CBA3BIBAIOIIEH MIIOTHOCT
TOKa U CPEJIHIOK CKOPOCTh HOCUTEIIEH TOKA. 3aKOH coXpaHeHus 3apsna.CoeTnHeHus
MPOBOAHUKOB. [ITOTHOCTh KOHBEKTMBHOI'O TOKAa B 3apsSKEHHOM LIMJIMHIpPE, Bpa-
IIAIOMIEMCsI BOKPYT coOCTBeHHOM ocu. CTOpoHHHE Ciibl. PaboTa CTOPOHHHMX CHJI
MpU TEPEHOCE HOCUTENS TOKA. ONEKTPOABIXKYyIIas cuia. Hanpspkenue
Ha HEOJTHOPOJAHOM y4acTKe 1enu. 3akoH Oma JJisi TOJaHOM 1enu. MOnHOCTh TOKa

23

11




" yaACJIbHad MOITHOCTE TOKA.

JelicTBMe MATHUTHOIO IOJIA HA 3apAAbI M TOKH. MarautHoe nosie. MarautHas
uHAyKIua. CuiioBble TUHUM MarHUTHOTO nojisa. Cuna Jlopenua. [[Buxenue 3aps-
KEHHOM YacTULBI B OJTHOPOJHOM U IMOCTOSSHHOM MArHUTHOM Tioie. J[BrkeHue
BIOJb CWJIOBOM JWHUM. JIBMIKEHHE 10 OKPYKHOCTH. 3aBUCHMOCTh pajuyca
OKPY>KHOCTH OT CKOPOCTH JIBH>KEHHS YacTULbl. J[BM>KEHHE MO BUHTOBOW JIMHUM.
[Ilar wpaauyc BHUHTOBOM  JUHHUM. JIBWJKEHHE  3apsOKEHHOW  YaCTHIIbI
B AJIEKTPUYECKOM U MAarHUTHOM moJjsix. OmnpeznesieHUe OTHOUIEHUs 3apsia dIIeK-
TpPOHA K €ro Macce METOA0M MarHeTpoHa. /[eficTBre MarHUTHOIO MOJIs

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

24

OcHOBBI KBaHTOBOH MexaHuKH. KoprycKkyisspHO-BOIHOBOM Ayanus3Mm. BonHsl ae
Bpoiinsa. ®opmynsr ne bpoits. dudpakius 3J€KTPOHOB U HEUTPOHOB B KpUCTAJI-
nax. BonnoBast pynkuus u ee cmbici. YpaBHuenue lllpeaunrepa. Bonna ne bpoii-
75 Kak pemeHue ypaBHeHue lpeawnrepa miis cBoOGomHoi vactuilel. Heompene-
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeeHHOCTEN. YpaB-
Henue [llpenunrepa s craiimoHapHBIX COCTOSIHUI. CIIEKTP SHEPrUi.

24

Hrtoro 117

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst

®usuka [DIEKTPOHHBIN pecypc] : METOI. YKa3aHUs MO U3YYECHUIO JUCHUIUIMHBI U 3alaHUE IS
KOHTPOJIbHOM pabOThl CTYAEHTaM 3a0YHOTO OTIEJEHHUS arpOHOMHYECKOH CIerUanbHOCTH /
coct. C. C. Bbenoycona ; lOxno-Ypanbckuii I'AY, UacTUTYT arposkonoruu .— YensOuHCK:
OxHo-Ypanbsckuit 'AY, 2017 .— 76 c. : Tabn. — C npun. — bubnuorp.: c. 74 (5 Ha3B.) — 1
MB .— Jloctyn u3 nokanbHou cetn MAD http://192.168.2.40/Books/ppm037.pdf .— Hdoctyn
u3 cetu Untepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

JlnHamuka. 3aKOHBI COXpPaHEHUsI B MEXaHUKE [DIIEKTPOHHBIN pecypc] : METO. YKa3aHus s
BBITTOJIHEHUS TPAKTHYECKUX U CaMOCTOSATENBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ;

IOxHo-Ypansckuit I'AY, Unctutyr arposkonorun .— Muacckoe: HOxHo-Ypanbckuit 'AY,
2017 .— 44 c. : nn., Tabn. — bubmumorp.: c. 42 (9 Ha3s.) .— 0,6 MB .— Jloctyn u3 noKaJIbHON
ceru MAD http://192.168.2.40/Books/ppm060.pdf .— [Hoctynm wu3 ceru WuTepHer

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

Kunematuka [DneKTpOHHBIA pecypc] : METOM. YKa3aHUs IJI MPAKTUYECKUX U CaMOCTOSTENb-
HbIX padoT mo ¢usuke / coct. C. C. benoycosa ; KOxno-Ypansckuii 'AY, UHCTHTYT arposko-
noruu .— Mmuacckoe: FOxno-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-
VYpansckuiit 'AY, Uuctutyt arposkosnoruu .— Muacckoe: FOxHo-Ypansckuit ['AY, 2017 .—
44 c. : w1, Tabn. — bubmumorp.: c. 41 (7 Ha3p.) .— 0,5 MB .— JlocTyn u3 JIOKaJbHON 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 BBIITOJHEHUS IPAKTUUECKUX U
camocToATeNbHBIX paboT 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 nokampHOH cetn WMAD
http://192.168.2.40/Books/ppm064.pdf — Hoctyn u3 CeTH Hurepner
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .
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6.D0oH OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTecTAllNM 00y4AI0IIUXCS

Jlnisi ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJIS YCIIEBA€MOCTH WM IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu oOydyaromuxcst mo aucuuruinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennn Nel.

7. OCHOBHASI U JONOJIHUTEIbHAS YUeOHAasl JIUTEepPaTypa, HeoOXoaumasi
JJIS1 OCBOEHMS TUCIUNIMHBI

OcHOBHast U JOMOJMHUTEIbHAA yueOHas nuTepaTypa umeerca B HayuHoiOuOnIMOTEKe U 3IeK-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 iuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbI pecype] : yued. mocodue — DIeKTpoH. JaH. —
Cankr-IletepOypr : Jlans, 2012. — 608 c¢. — Pexum nocryna: https://e.lanbook.com/book/3178
2.I'pabosckuit, P.M. COopHuK 3a1a4 o ¢pusuke [DIEeKTPOHHBIN pecypc] : yued. mocodue — DIek-
TpoH. nan. — Cankr-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum gocty-
na:https://e.lanbook.com/book/3899

JonoHuTE/ILHAS IUTEPATypa

1.Kanamnnkos, H.I1. ®usuka. MHTEpHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH [ DNEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IlerepOypr :
JIaub, 2009. — 160 ¢. — PexxuMm goctyma: https://e.lanbook.com/book/172

2. Kypb6aues, }0.®. ®usuka : yuedbnoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpBITHIN
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnekTpoHHBbIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=90773

3. Tpodpumona, T. U. Kypc dusuku [Tekcr] : yaedbnoe nocodue / T. U. Tpodumosna. - 7-¢ u3.,
crep. - M. : Beicmias mkona, 2003. - 542 c.

8. Pecypchl nHPpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHMS 1Y CIUTLTHHBI

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

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

4. HayuHnas >nexTpoHHas 6nbnanoteka «eLibrary»http://elibrary.ru

9. MeToauyeckne yKa3aHus JJsl 00YyYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

VYyebHOo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnvoTeke ©  AICKTPOHHOW WH-
bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit TAY:

1. ®usuka [DneKTpOHHBIN pecypc] : METOI. yKa3aHUs 10 U3YYEHHIO AUCLMIINHBI U 3aJaHUE JUIS
KOHTPOJIbBHOW PabOTHI CTyJIEHTaM 3a0YHOTO OT/ACJICHHUS arpOHOMHYECKOW CIEeIHaIbHOCTH /
coct. C. C. benoycoBa ; FOxno-Ypansckuit 'AY, UHctutyT arposkonorun .— YenssOuHCk:
OxHO-Ypanbckuii '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 MaTepHeT http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. JluHamuka. 3aKOHBI COXpPaHEHHsI B MEXaHUKe [DIEKTPOHHBIN pecypc] : METOH. yKa3aHus Ui
BBINOJIHEHUS MPAKTUYECKUX U CaMOCTOATENBbHBIX paboT mno ¢usuke / coct. C. c. benoycosa ;
OxHo-Ypanbckuit 'AY, UucTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
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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 .

3. Kunematuka [DIeKTpOHHBIA pecypc] : METOM. YKa3aHUA JId 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. — buo-
auorp.:. c¢. 26 (6 wma3z.) .— 0,5 MB .— Jloctyn wu3 JjokainbHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf — Hoctyn u3 ceTn WNuTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. TIoCTOSIHHBIN JIEKTPUYECKUM TOK [DIEKTPOHHBINA pecypc] : METOA. yKa3aHus AJIsl BHITOJTHEHUS
NPAaKTUYECKUX M CaMOCTOATEeNbHBIX pabor mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
VYpansckuii ['AY, Uucturyt arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2017 .—
44 c. : un., Tabn. — bubnmorp.: c. 41 (7 vass.) .— 0,5 MB .— JlocTyn U3 JOKaIbHOW cEeTH
HNAD  http://192.168.2.40/Books/ppm063.pdf .—  Hoctym wu3 ceru  HWHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnektpocTaTuka [DJIEKTPOHHBIN pecypc] : METO. yKa3aHUs JIsl BHITIOJHEHUS MPAKTHYECKUX U
camocTosTeNnbHBIX padoT mo ¢usuke / coct. C. C. benoycosa ; FOxno-Ypansckuit 'AY, Un-
CTUTYT arposkojoruu .— Mmuacckoe: KOxno-Ypansckuit 'AY, 2017 .— 50 c. : wn., Tabm. —
bubmmorp.: c. 47 (5 wmaz.) .— 0,8 MB .— Jloctymn wu3 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 IIPH OCYILIECTBJICHUH 00Pa30BaTeIbHOTO
npouecca no AUCUMILINHE, BKJIKYAs NepedeHb NPOrpaMMHOI0 obecredeHus
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIHH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:

- Uadopmanmonno-crpaBounas cucrema 'OCTog Texskcneprhttp:/ www.cntd.ru.

[IporpammHoeobectieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JIunensnonnsiiinorosop Ne 47544514 or 15.10.2010

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInnensnonnsiiinoropopNe 475445150t 15.10.2010

- Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, JIunieH3u0OHHBINAI0TOBOD
Ne 47544515 ot 15.10.2010

- Antuupyc KasperskyEndpointSecurity nns O6usneca, Jlunensmonnsii goroop Ne 17EO-
161220-114550-750-604 ot 20.12.16

- OmepanmoHHasi cucTeMa creruanbHoro HasHaueHus «AstralinuxSpecialEdition» ¢ oducHoi
nporpamMmoii  LibreOffice (FOYpI'AY), Jlunensuonnsii gorosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst AJIsl OCYIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca No TUCHUILINHE

Ilepedyenb y4eOHBIX Ja0opaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YueOHas aynuTopusi JJisi IPOBEICHUSI 3aHATHHA JICKIIMOHHOTO THUIIA, OCHAIIEHHAS MYJIbTHME-
IUHHBIM 000pyIOBaHUEM (KOMITbIOTEpH Bueornpoektop) 103,202,206.

2. Y4eOHassayIuTOpUSI IS TIPOBEJICHNS TPAKTUUECKUX 3aHATHM, 3aHATHA CEMHUHAPCKOTO THIIA,
BBITIOJTHEHUST KYPCOBBIX pa0oT, TPYNTOBBIX U MHIWBHUIYaTbHBIX KOHCYJIBTAIUN, TEKYIIEr0 KOHTPOIIS
npomexxyrounout arrectanuu 103, 105,107 .

3. JIaboparopus pusuku 107 .

4. TTomemeHust 7151 caMOCTOATENbHON paboThl oOyuarommxces 101, 103, 308, 317 u manbiii yu-
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TaJIbHBIN 3aJ1 OUOIMOTEKH.

IlepeyeHb OCHOBHOIO y4e0OHO-/1a00PATOPHOT0 000PYI0BAHUS

bapomeTtp bP -52

Kommiekt 6710K0B IMHAMOMETPOB
Moaenb KpUCTAUIMYECKON PEIETKH
Mopens 2neKTpoaBUraTesns
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 1o MexaHuKe

HaGop nunamomeTpoB

Ha6op npyxun

OrsuBo BO31IyIIIHOE

[lITatuB n3onupyromuUn

Becsl yaueOHbIE ¢ TUpsSMHU

BonbT™meTp nabopatopHbIi

Peocrat PIT-6M naGopatopHbIii
Kanopumertp

[ltatus naboparopusiii [I1JI-2
[Mucronet GammcTHYeCKUit
JlaGoparopHubrit Hab0p «TerIoBbIe MPOIECCHI»
CTonuk noabeMHbIN

CTpesiku MarHuTHbBIE

JlaGopaTopHsblit Habop «I3omporecch»

12. UnHOoBannoHHbIe (OPMBI 00pa30BaTeIbHBIX TEXHOJIOTHIl

U 3aHATUA

®opMbI pabOTEL Jlexunn

I13

I/IHTep AKTHUBHBIC 3aHATHUA

Pa6oThI B MabIX Tpymnmax
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IIPHJIOKEHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
obOyuaromuxcs nmo aucuurinie b1.5.19 ®u3zuka

Hamnpasnenue nmoarorosku 35.03.04 Arponomus

[Tpoduns Arpoousnec
YpoBeHb BhICIIET0 00pa3oBaHus — fakajdaBpHaT (aKaJaeMUYecKHii)

KBanudukamus - 6akaaaBp

dopma 00yueHus — 3a04HAast

Muacckoe
2017
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1. KommnereHuuu ¢ ykazanueMm 3Tana ux (popmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi qucuuruiiae GopMUpYIOTCS Ha IPOABUHYTOM STalle.

KonTtponupyembie KonTponupyemsle pe3ynbTaTsl 00y4eHHs M0 AUCHUILTHHE
pe3yNIbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHHUS HaBBIKU
(KOMITETCHIINH )
OIIK-2 OOyuarommiics gomkeH | OOywarommiicss  gon- | OOydJaromuics JOKeH

CIOCOOHOCTH TIpUMeE-
HSTh COOTBETCTBYIO-
i GU3UKo-
MaTeMaTUUYECKUM arl-
napar, MeToibl aHa-
JU3a U MOJIIIUPOBa-
HUS, TEOPETUUYECKOTO
U DKCIIEPUMEHTATb-
HOTO HCCIIeI0BaHUs
MIPH PEIICHUH TIPO-
(dheccroHaIbHBIX 3a-
Jad

3HaTh:OCHOBHBIC (pu3HUe-
CKHE€ 3aKOHBI, SIBJICHUS U
MpoIecChl, Ha KOTOPBIX
OCHOBAHBI MPUHITUTIBI
NeNCcTBUSI 0O0BEKTOB MPO-
(heccruoHanbHOM nes-
TEIBHOCTH ¥ KOTOPBIC
UCTIONIB3YIOTCS I pe-
meHuss npodeccuoHab-
HeIXx 3amau - (b1.B.19-
3.1)

KEH
YMCTb:UCIIOJIL30BATh

OCHOBHBIC (pr3HMUECKUE
3aKOHBI U IIOHATUA AJIA
pemenuss mpodeccro-
HaJIBHBIX 3aaa4dy -

(b1.5.19-V.1)

BJIQ/IETh: HaBbIKaMU
NPUMEHEHHUsI  COOTBET-
CTBYIOIIETO bu3uKo-
MaTEMaTHYeCKOro  ar-
napara, METOJI0OB aHaJH-
32 W MOJEIHUPOBAHUS,
TEOPETUYECKOTO M IKC-
MEePUMEHTAIBLHOTO  HC-
CIIEIOBaHMSI TIPU pelle-
HUM  TpodeccroHalb-
veIX 3amad - (b1.b.19-
H.1)

2. Iloxa3aTeaun, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUEHUS MO JUCIUILTNHE
onenuBanusd | Hepocrtatounsiii | Jlocratounsiii ypo- | CpenHuil ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b1.b5.19-3.1 | OGyuaromuuiics He OObyuaromuiics OO6yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyemoi crere-
(buzmveckue 3a- HbIE (PU3HUECKHIE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS U | 3aKOHBI, SBIICHUS U | JETbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble (pU3NYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHLIMIIBI 1M~ TIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonans- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1eH-
HOM NIESATENbHO- | JEATeIHbHOCTU U KO- MIPUHIIMIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS I0TCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS npo(hecCHOHANBHBIX | EATENbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronab- 3amaq TOPBIE UCTIONB3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PelIeHUs | MpOoQeCcCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1a4
b1.5.19-V.1 | Ob6yuarouuiics He OOyuarommiics OO6yuaronuiics Ob6yuaronmiics
yYMEEeT UCIO0JIb30- cnabo ymeeT uc- yYMEEeT UCIO0JIb30- YMEEeT UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
¢buznueckue 3a- Hble QU3MYECKHE | 3MYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
KOHBI U TIOHSITHUSI | 3aKOHBI M MIOHATUS | TOHSTHUS JUIS pellie- | TOHSATHUS IJIs pele-
JUTSL peIICHUS JUTSl peIIEHUS TIPO- HUS Tpodeccuo- HUS Tpodeccro-
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npodeccuoHab- (eccroHaTBHBIX HaJIBHBIX 337134 C HaJIbHBIX 337134
HBIX 3a4a4 3aga4 HE3HAYUTCIIbHBIMHA
3aTPYIHCHUSIMU
b1.5.19-H.1 | OGyuaromuiics He OOyuaronuiics OO6yuatomuiics ¢ Ob6yuarouuiics

BJIaJIcCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pu3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a u
MO/JICIIMPOBAHUS,
TEOPETUIECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBA-
HUS TIPU PEIICHUN
npodecCuoHaIb-
HBIX 3a7a4

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTeMaTH4eCKOTO
armrmapara, MeTOJIOB
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO U JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBAHMUS TIPH
pereHuu npodec-
CHOHAJTIbHBIX 3a7a4

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBbIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hu-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTo/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMSI TIPH
pemeHnu npogec-

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (HU3H-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUsI, TEOPETH-
9YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICTOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

CHOHAJIBHBIX 3aJ1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUsl U (MJIH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIe /IJIsl OL[EHKH 3HAa-
HHi, yMeHHii 1 HABBIKOB U (MJIH) ONBITA AeATEIHLHOCTH, XaPAKTEPHU3YIOIINX

Tanbl GopMHUPOBAHUA KOMIleTeHIUI B nmpouecce oceoenust OIIOII

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMUMBIC ISl OIEHKH 3HAHUH, YMEHUN U
HAaBBIKOB, XapaKTEPU3YIOIIUX IPOABUHYTHIH 3Tan (OpPMUPOBAHUS KOMIIETCHIIUN B IPOIIECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1.

®usuKka [DIEKTPOHHBIN pecypc] : METOA. YKa3aHUs MO U3YYEHUIO JUCHMIUIMHBI U 3a/1a-
HUE JJI1 KOHTPOJIBHOU pabOThI CTYIGHTaM 3a09HOTO OTACIICHUSI arPOHOMUYECKOU CTICTIH-
anpHOCcTH / cocT. C. C. benoycona ; FOxno-Ypanbckuit ['AY, UHCTUTYT arposkoyioruu
— Yensounck: HOxHo-Ypansckuii 'AY, 2017 .— 76 c. : Tabn. — C npuin. — bub-
auorp.: c. 74 (5 HasB.) 1 MB .— Jloctyn wu3 nokanpHOuM cetn HAD
http://192.168.2.40/Books/ppm037.pdf Hoctynm w3 cetm  MHTepHer
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

Jlunamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHus
JUTSL BBITIOJTHEHUS TTPAKTUYECKUX M CAMOCTOSITEIBHBIX padboT no ¢usuke / coct. C. c. be-
noycosa ; Oxno-Ypansckuii I'AY, WuctutyT arposkosnornn .— Mmuacckoe: HOxHo-
Vpansckuii 'AY, 2017 .— 44 c. : wn., Tabn. — bubnuorp.: c. 42 (9 nass.) .— 0,6 MB
.— Hoctyn u3 nokaneHoi cetu MAD http://192.168.2.40/Books/ppm060.pdf .— Jloctyn
u3 cetu MaTepHeT http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [DnekTpoHHBIN pecypc] : METOA. yKa3aHUs ISl IPAKTHUYECKUX U CAMOCTOS-
TeabHBIX padoT no ¢usuke / coct. C. C. benoycora ; KOxno-Ypansckuii 'AY, UacTutyT
arposkosoruu .— Mmuacckoe: FOxuo-Ypansckuii 'AY, 2017 .— 28 c. : wi., Tadn. — C
npui. — bubmuorp.: ¢. 26 (6 Ha3s.) .— 0,5 MB .— Jloctyn u3 nokanbHo# cetn MAD
http://192.168.2.40/Books/ppm062.pdf Hoctyn u3 CeTH HNHuTteprer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

[ToCTOSHHBIN NEKTPUUECKUN TOK [DIEKTPOHHBIA pecypc| : METOHA. yKa3aHus IJisi BbI-
MOJTHEHHUS MIPAKTUYECKUX U CaMOCTOATENbHBIX padoT mo ¢usuke / coct. C. C. benoycosa
; FOxHo-Ypanbckuii ['AY, UuctutyTt arposkonorun .— Muacckoe: HOxHO-Ypanbckuii
I'AY, 2017 .— 44 c. : un., Tabn. — bubmuorp.: c. 41 (7 va3s.) .— 0,5 MB .— Jloctyn u3
nokansHOM cetn MAD http://192.168.2.40/Books/ppm063.pdf .— Jloctyn u3 cetu Un-
tepHeT http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .
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5. OnexTtpocTaTtuka [DneKTpoHHBIN pecypc] : METO. yKa3aHus JUIsl BBIIOJIHEHUs IIPaKTHYe-
CKHX M CaMOCTOSTENbHBIX padoT mo ¢usmuke / coct. C. C. benoycona ; FOxH0-Y panbckuii
I'AY, Uncturyt arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 50 c. :
ui., Tabn. — bubnuorp.: c. 47 (5 Hase.) .— 0,8 MB .— Jloctyn u3 nokansHO# cetn UAD
http://192.168.2.40/Books/ppm064.pdf — Hocrym wu3 cetm  HHtepHer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeToauyecKue MaTepuaJibl, ONpe/easiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommx 3tan(b1) gopmMupo-
BaHHUS KOMIIeTEeHI Ui

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMKX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIH-
IIJINHE <<CDI/IBI/IKa>>, MPUBCACHBI NPUMCHHUTCIIBHO K KAXKIOMY M3 UCIOJB3YCMbIX BUJ0OB TCKYIICTO KOH-
TPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliy 00yJarommuxcs.
4.1. OueHo4HbIe cpeacTBa sl MPOBEJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. KonTponpHas paboTa

KonTtposnpHasspaboTanpoBoIUTCs IS OLICHKH Ka4eCTBa CAMOCTOSTEIIFHOTO OCBOCHHS CTYACHTOM
00pa3zoBaTeNbHON MPOrpaMMBbI 110 OTJCIBHBIM TeMaM TUCHMIUIMHBL. PaboTa olieHuBaeTcs mo ycMoTpe-
HUIO NIPENOIaBaTells OLEHKON «3a4TE€HO», «HE 3auTeH0». ConepikaHne KOHTPOJIbHOH paboThl U Tpedo-
BaHMA K €€ O()OPMIICHUIO IPUBEIEHBI B METOJANYECKUX yKa3aHUAX «MaTeMaTHKa: METOAUYECKUE yKa-
3aHUS K BBIITOJTHEHUIO KOHTPOJIBHOW PabOTHI».

Kputepun o1leHKUKOHTPOIBHON paboThl (TabIl.) JOBOAATCS OO CBEIEHHS CTYACHTOB Ha YCTAaHO-
BOYHOI nekmu. O1eHKa 0OBABISIETCS CTYACHTY IOCIIE TPOBEPKU KOHTPOIBHOM PadOTHI.

[IIxana Kputepuu onennBanus

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

- U3JI0’KEHHE MaTepHala JJOTHYHO, TPAaMOTHO;

- HaJIMYMe MaJO3HAYNTEIbHBIX OMIHOOK MM MOTPEIIHOCTh HETPHHIUITHAAb-
HOT'0 XapakTepa NPUBBINOIHEHUHN 33aHUH.

OreHka «HE 3a4TEHO» | - cojep)kaHhe U opOpMIICHHE KOHTPOJIBHON paboOTHl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepHalia He JIOTUYHO, UMEIOTCS TpaMMaTUYeCKHe OINOKHY;

- 3Ha4YMTENbHbIE OLIMOKM NPUHIMINAIBHOTO XapakTepa IPHUBBIIOIHEHUU
3aJJaHuH.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBA OCBOCHUS 00YyJarOmUMCS
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Copepxanue u ¢popMa oTueTa 1o JabopaTopHbIM paboTaM MPUBOAUTCS B METOJAUYECKUX yKa3aHUAX K
nabopatopubM padoram (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISTCSL 10 CBeAeHUs 00ydJaromuxcsl B Havase 3aHsATHil. OT4eT OleHUBaeTCs 0 YCMOTPEHHIO Mpernoa-
BaTeNsl OLICHKOM «OTJIIMYHO», «XOPOILO0», «yI0BIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» WU OLICH-
KOM «3auTEHO», «HE 3auTeHO». OIEHKa «3a4TE€HO» CTABUTCS OOydJaronumcs, ypoBeHb 3YH koTophix
COOTBETCTBYET KPUTEPUSM, YCTAHOBJIICHHBIM JJISi TIOJIOKUTENBHBIX OIEHOK («OTIMYHO», «XOPOIIO»,
«yIOBJIETBOPUTENBHO»). OlieHKa 00BsABIsAETCS 00ydaromeMycsl HEMOCPEACTBEHHO MOCIIE CIauM OTYe-
Ta.
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HIxanaa

Kpurepun oneHuBanusi

Orenka 5
(OTIIMYHO)

- U3JI0KEHHE MaTepHralia JIOTHYHO, TPAMOTHO;
- CBOOOIHOE BJIJICHUE TEPMUHOJIOTHEI;

- YMCHHUC BBICKA3bLIBATH U O6OCHOBaTB CBOU CYXICHHA IPU OTBCTC Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMCHHUC OIMUCBIBATH (1)I/I3I/I‘-IGCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- YMEHHE MPOBOIUTH U OLICHUBATH PE3YJIbTAThI H3MEPCHHUI;

- CIIOCOOHOCTH pelIaTh 3a7auu.

Onenka 4
(xoporio)

- U3JI0’KEHHE MaTepuasa JIOTMYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPHUMEHEHHE TEOPETUYECKUX 3HAHUM JUId onucaHus Qpusu-
YECKUX 3aKOHOB, SIBICHHMI M NPOLECCOB, PEIICHUS KOHKPETHBIX 3ajad,
IIPOBEJCHUS U OLICHWBAHUS PE3YJIbTaTOB MU3MEPEHMM, HO COJEp)KaHUE U
¢dbopMa 0TBETa UMEIOT OTJEJIbHbIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0’)KEHHME MaTepuasa HeMoJHO, HEMOCIEA0BAaTENIbHO,

- HETOYHOCTH B OIpPEAETICHUH MOHATHI, B MPUMEHEHUH 3HAHUM IS OMu-
caHusi (U3MYECKUX 3aKOHOB, SIBJICHWH U IMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3aJ1a4, IPOBEACHUS U OIICHUBAHUS PE3yJIbTaTOB U3MEPEHU,

- 3aTpyAHEHUS B 000CHOBAHUH CBOUX CYKICHUIA;

- oOHapyXHBaeTCsl HEAOCTATOYHO IIyOOKO€ MOHMMaHUE M3YYEHHOTO Ma-
Tepuaia.

OneHka 2
(HEYIOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETHUYECKUX 3HAHWM; JOMYIICHBI OITHOKU
B OIPEJCIICHUH TMOHATUN M OMHMCAHUU (PU3MUECKUX 3aKOHOB, SIBICHUH U
IPOLIECCOB, HCKAXKEH MX CMBICH, HE PEUICHBI 33aJaul, HE NMPAaBWIBHO OIle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- HEe3HaHHE OCHOBHOTO MaTepHala y4eOHOH HpOrpaMMBbl, JOIYCKAaroTCs
rpyOble OTMOKH B U3JI0KESHUH.

Ixana

Kpurepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMCHHE BBICKa3bIBaTh U OOOCHOBATH CBOM CYXJCHHUS TPU OTBETEC Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NICCKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;

- YMEHHE MPOBOJUTH M OIIEHUBATH PE3YIbTAThl U3MEPEHUI;
- CITOCOOHOCTP pelaTh WHKCHEPHBIC 3a/1a4ud (JIOMYCKAeTCs HAIMYHe Ma-
TIO3HAYUTEIBHBIX OMIMOOK WIIM HETOCTATOYHO TOJTHOE PACKPHITHE COMEP-
»KaHWE BONPOCA WM MOTPEUTHOCTh HEMPUHIMITHAIBHOTO XapakTepa B OT-
BETE Ha BOIPOCHI).

O1neHKa «He 3a4TEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUIL; TOMYIICHBI OIINOKH
B ONpEICICHUM MOHATUN U ONMMCAHWU (PU3NYECKUX 3aKOHOB, SIBJICHUU U
IPOIIECCOB, NCKaKEH MX CMBICI, HE PEIICHbI 33a4H, HE MPABUIBHO Olle-
HUBAIOTCS Pe3yIbTaThl U3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja yuyeOHOW HpOrpaMMBbl, AOMYCKArOTCS
rpyObie OUIMOKH B U3JI0KEHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM 00pa3oBaTelbHOU
IIPOrpaMMBbI 110 TEMaM WM pas3fesiaM AUCUUIIIMHGL. [lo pe3ynbpraraM 3aueTa CTyIEHTY BBICTaBIISIETCA
OLICHKA «OTIUYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO» NN «HEYJOBIETBOPUTEIBHO».

Kputepun orieHku otBeTa cryaeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynprar TecTupoBaHus OOBSIBISIETCS CTYIEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

lxana Kpurepun onieHnBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIHYHO) 80-100
Orenka 4 (xoponio) 70-79
Ouenka 3 (ya0BIE€TBOPUTEIBHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Menee 50
MexaHuka

1../IBa Tena MmaccaMumi ¥ m2 COEAMHEHBI HEPACTSKMMOM HUTHIO, TEPEKMHYTOM Yepe3 HEBECOMBII
OJI0K, YKPEIUIEHHBIN TI0 KPalo CToJIa C T1aIKOH MOBEPXHOCTHIO.
I,

Ecmum;>mpea T — cuila HaTshKEHUE HUTH, TO YPaBHEHHE BTOPOro 3akoHa HproTOHA 1u1s Tena Maccou B
IIPOEKIIMH Ha HAIPaBICHUE IBHYKCHUS UMEET BH/L..

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

*  mia=(mi+m2)q-T

e mja=miq+T
2.JTuck paBHO3aMEUIEHHO BPAILLAETCSI BOKPYT OCH. Y KaKUTE HAIPABJICHUS BEKTOpA YIJIOBOM CKOPOCTH
TOYKA A Ha 000J1€ OUCKA.

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

3. Ecniu BeKTOD ar U ay — TAaHT€HIIMAIbHAS U HOPMaJIbHAsI COCTOSALINE YCKOPEHHUSI, TO JJIsl pABHOMEPHO-
ro IBUKCHUS IO OKPYKHOCTU CIIPABCJIMBbI COOTHOIICHUS.
[IpaB.oTBeT-3
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2 a, =0;a, = const
2 a, =0;a, = const
2 a, =—a=<const,a, =0

4..Temo mMaccoii 2Kr cOpOCHIIN C TTOBEPXHOCTH 3€MJTH BEPTUKAIBHO BBEpX co ckopocThio 20 m\c. Eciu
Ha MMOBCPXHOCTHU 3emiu MNOTCHIMAJIbHAs SHCPIrus TCJIa paBHA HYJIIO U CUJIaMU COITPOTUBJICHUAMUA BO3-
yXa MOKHO MpeHeOpeyb, 3HAUCHHE €r0 KWHETUYECKON YHEPTUHU TTOCIe MPOXOoXkKAeHUs 3\4 pacCTOsTHUS
710 TOYKHA MaKCUMaJIbHOTO MOIbEMa COCTOUT..

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

5./1Ba Tena MmaccaMM mp ¥ m COEAMHEHBI HEPACTSHKMMON HUTBIO IEPEKUHYTHIN Yepe3 HEBECOMBIN
010K

AL

m, my
Ecnu my >mp, a T- cuna HaTSXKEHUs1 HUTH, TO YpaBHEHUE BTOPOTo 3akoHa HbproTOHA 1714 Tena Maccoit
m> B IPOEKIIMHM Ha HANPABIICHUE JTBUKEHUSI UMEET BUI. ..

*  mpa=T-mpg-npaB.oTBET

*  mpa=mog+T

e mpa=mog-T
6./[uck paBHOYCKOPEHHO BpAIIA€TCsl BOKPYT CBOEH OCH. YKaKUTE HAIlpaBJIECHUE BEKTOPA yriIOBOTO
YCKOpEHUs TOUKH A Ha 000/I1e THCKA.

1
4 f \
b ol 2

\/

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

7. Teno maccoit 2 Kr OpOCHIIN ¢ TOBEPXHOCTH 3eMJIM BEPTUKAJIBHO BBEPX CO CKOPOCTHIO 20 M/C.
Ecnu Ha moBepXHOCTH 3eMIIN TOTEHIMAIBHAS SHEPI U Tela PaBHA HYJIIO U CHJIAMHU COTIPOTHBIIC-
HUS BO3JlyXa MOXKHO IPeHeOpedb, MaKCUMaJIbHOE 3HAUE€HUE €r0 MOTEHIUATbHOM SHEpTHH COCTa-
BUT ....

e 200 Ix

e 100 Ix
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* 400 [x-mpaB.OTBET.

* 800 Ix
8./luck paBHO3aMEIJIEHHO BPAILIAETCS BOKPYT OCH (CM. pHC.). YKa)KUTE HAPaBJICHUE BEKTOPA YIJIO-
BOI CKOPOCTH TOYKHA Ha 000]1€ AUCKA.

1
4 f 1
by ol 2

\J

3
* 4-mpaB.OTBET
e 1
e 3
e 2
9.Ecnu a, u d, - TaHTeHIMaJIbHAs! M HOPMAJIbHAS COCTABIISIOMINE YCKOPEHUS, TO COOTHOIICHHS:

a, =a =const, a, =0 cnpaBeaIUBbI AJI ...

* PaBHOMEPHOTO JBMKEHUS IO OKPYKHOCTHU
* INPSMOJIMHEHHOTO PaBHOYCKOPEHHOI'O ABM)KCHHUSA-IIPAB.OTBET
* PaBHOMEPHOIO KPUBOJUHEHHOIO JBUKCHHUS
* MPSMOJIMHEHHOTO PABHOMEPHOTI'O IBUKECHUS
10./lBa Tena MaccaMu m; U M2 COEIMHEHBI HEPACTSKUMOM HUTHIO, IEPEKUHYTOU Uepe3 HEBECOMBII

OJIOK.
B

my my
Ecnu mi<mp, aT- cuna HaTsbkeHUs HUTH, TO YpaBHEHHE BTOPOro 3akoHa HeroTOHA /1 Tena maccoi
Mm>B MPOEKIMU HA HAIIPABJICHHUE JIBHXKCHUSI UMEET BUJI. ..
e  mpa=mpg+T
* mpa=mpg-T-npas.oTBET
e mpa=T-mog

TepMoauHamMuka

11.TennoBas mammHa padoTaeT no nukiry Kapuo. Ecnu TemnepaTtypy HarpeBaresnss ¥ XOJI0INITb-
HUKa YBEJIMUUTH Ha oauHaKkoBYyro BennuuHy AT ,to KII/] nukna
1. He u3meHsercs
2. YBEJIUYUTHCS
3. YMEHBIIUTHCA-IIPAB.OTBET
12.CocTosiHME UAEANBHOTO ra3a onpeaenseTcs 3HaueHuIMu napametpos:To, po, Vo, Tae
T - TepmoamHaAMHUYECKas TeMIIepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa nepeseiu u3 coctostHus (po,Vo) B cocrosinue (2po, 1/2Vo). Ilpu 3TOM €ro BHYTpEHHSISI SHEPTUA . ..
1. yMeHbIIMIACh
2. yBEJIMYUIIACH
3. HE U3MEHUJACh - IPaB.OTBET
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13.cpennsisi KUHETUYECKas SHEPTUS MOJICKYITbl UACaTBLHOTO raza nmpu temieparype T paBHa
e=Y2KT. 3neck T=ny+ngp+2nk,IA€ Nn, Nephk, - YUCIO CTENEHEH CBOOOIBI MOCTYMATENBHOTO U KoJsieha-
TENBbHOTO JBMKEHUAN MoeKybl. J{is yraekucioro raza (CO2) cydeToM Toro, 4To

CO; — nuHeHasA, 1 UMEIOT MECTO BCE BHUJIbI JIBHKEHUS 4nCIIO T, paBHO...

e 3
e 7
*  §8-mpaB.OTBET
e 5

14.CocTosiHre UaeanbHOTO ra3a onpeaensercs 3HaueHuto napametpoB 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. ..
*  YMEHBIIWJIACh-TIPAB.OTBET
* HE U3MEHWJIACh
*  yBEIMYMIIACh
15.TennoBas mammHa padotaeT no nukiny Kapro. Eciu TeMriepatypa HarpeBaTensi yMEHBIIUTH, TO
KII rukona..
O YBCIHUYHUTCHA
O HE U3MEHHUTCS

i
16.Cpennsist KHHETHUYECKask YHEPTHsl MOJIEKYJIbI UJIeaIbHOTO Ta3a npu TemnepaTtype T paBHa & = EkT .

3necw i =n, +n,, +2n,,T0€ n, ¥ N, WA - YACIO CTEHIEHEH CBOOOIBI IIOCTYIATENBHOTO, BPAIIATEb-

HOTO U KOJIeOaTeIbHOTO JBMKEHUS MOJIEKYIbI. [Ipu yCcI0BUY, 9TO UMEIOT MECTO BCE BHUJIBI IBUKCHUH,
it Bopopoja (Hz) uucno i1 pasHo. ..

e 8
e 7-11paB.OTBET
e 5
e 2

17.Ecnu AU- u3MeHeHre 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.TeruoBas mammna padoraet o uukiny Kapno. Eciu Temneparypy HarpeBartesst yMEHbIIUTb, TO
KIIJI oukna ...

* HE U3MEHUThCSA

*  YBEJIMYUTHCSA

*  YMEHBIIMUTCA-IIPAB.OTBET
19.Ecnu AU- n3MeHeHue BHyTpEeHHEH SHepruM WealbHOro raza, A- pabora rasza, Q- KOJIM4ecTBO Tel-
JIOTHI coobIIaeMoe rasy, To Ajs aquabaTHOTO CKATHs ra3a CHpPaBEIJIMBBI 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 SHEpriH UACaIbHOTO ra3a, A —pabota rasza, Q- KoIu4ecTBo
TEIUI0ThI, COO0IaeMoe rasy, To 1js 1300apHOro OXJIaXKIEHUS T'a3a CIIpaBeAJIMBbI 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
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Kosebanus 1 BOJIHBI.

21.YpaBHeHHE MIIOCKON CUHYCOUJAIBLHON BOJIHBI , PACIIPOCTPAHSIONMIMICA BIOJIb ocu OX, UMeeT BU
& =0,01sin(10°t — 2x) . Ilepuon (B Mc) paBeH...
1)2
)1
3)6.28-1paB.OTBET
22. 1715 TIONEPEYHOM BOJIHBI CIIPABEIIUBO YTBEPIKIACHUEC . .o uuvevennreeeannneennnnenns
1. dacTuIbI Cpelbl KOIEOIIOTCS B HAIPABICHUU PACIIPOCTPAHCHUS BOJHBI
2. YacTHIIBI Cpebl KOJIEOTIOTCS B HAIIPABICHUSX, IEPIICHIUKYIISPHO HAIIPABJICHUIO pacpoCTpa-
HEHUSI BOJIHBI.- IPAB.OTBET
3. BO3HMKHOBEHHE BOJIHBI CBSI3aHO € JAehopMarieil CKaTus -pacTsHKCHUS
23.YpaBHeHUs ABUKEHUS IPYKUHHOTO MAasITHUKA

0
A m 4t m 1
e N Ty ————

SBnsercst nuddepeHIaIbHBIM YPaBHEHUEM. . .
*  BBIHYXJEHHE KOJIeOaHUS - IPaB.OTBET
*  cBOOOJHBIX 3aTYXAIOLINX KOJICOAHUU
e  cBOOOJHBIX HE3aTYXAIOMINX KOJICOaHMI
24.YpaBHeHHeE IUIOCKO CHHYCOMAAIBHOM BOJIHBI, PAaCIPOCTPAHSIONICHCs B1ob ock OX co ckopo-

_ - 3
cThio 500 M\c, umeer Buxy & — 001 Slnlrkl 07 — A :I " BonHOBOE UHCIIO K (B M™') paBHO..

e 5
* 2 1paB.OTBET
« 05

e 19. Jlna nonepe4yHON BOJIHBI CIIPABEIJIMBO YTBEPKICHUE. . .

* BO3HUKHOBEHHE BOJHBI CBS3aHO C JehopMaliiel CKaThs — pacTsHKEHUS

*  UYactuusl cpepl KOJEOTIOTCS B HAMPABICHUH PACTIPOCTPAHEHUS BOJHBI

*  UYactumsl cpepl KOJIEOTIOTCS B HAMPABICHUSIX, IEPIICHINKYISIPHBIX HAMPABICHUIO PACCTOSHHUS

BOJIHBL.-ITPaB.OTBET

25.MatepuanibHasi TOUKa COBEpIAET rapMOHUYECKOE KoJlebaHue ¢ aMIIuTy 1ol A=4cM 1 4acTOTOH
v=2I"11. Ecniu cMenieHne TOUKu B MOMEHT BPEMEHM, IPUHATHIN 3a HAYaJIbHBIN, pABHO CBOEMY HAadaJlb-
HOMY 3HAYEHHIO, TO TOYKa KOJIEOIEeTCs B COOTBETCTBUU C ypaBHeHHeM (B CU)...

*  x=0,04 cos4nt-npas.omeem

e x=0,04 cosnt

e x=0,04 sinxt

e x=0,04sin 4xt
26.YpaBHEHNE IUIOCKON CUHYCOUIAIbHON BOJIHBI, pacpoCTpaHsIoLIeics BA0Ib ocu OX, UMeeT BUJ

& =0,01sin10°(¢ —%). JlivHa BOJIHEI (B M) PaBeH ....

* 3,14 npaB.oTBET

e 2

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

dt* m

sBisieTcs TuddepeHIInaTbHbBIM YPAaBHCHHUEM. . .
*  CBOOOJHO 3aTyXamIINX KoJeOaHUH
*  CBOOOJHBIX HE3aTyXaIOIINUX KOJICOAHMH - TPaB.OTBET
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*  BBIHY)KJICHHBIX KOJIeOaHU
28.MarepuanbHasi TOUKa COBEpIIAET TAPMOHUYECKHUE KOJICOaHUs C aMITUTYI0H A = 4 CM U 4aCTOTOU
v =2 I'u. Ecnu cMmelienne TOYKu B MOMEHT BPEMEHM, TPUHATOMN 32 Ha4aJIbHbINA, PABHO CBOEMY MaKCH-
MaJbHOMY 3HAYCHHIO, TO TOYKA KOJICOJIETCS B COOTBETCTBHH ¢ ypaBHeHUEeM (B CU) ...
* x=0.04 cosnt
* x=0.04 cos 4 nt-npas.omseem
e x=0.04sin4 xt
e x=0,04 sin &t
29.J1ns chepruyeckoil BOJHBI CIIPABEIINBO YTBEPKICHHUE . ...
*  AMIUIMTY/a BOJHBI 0OpaTHO MPONOPLUUOHATIBHA PACCTOSHUIO 10 UCTOYHHMKA KosieOaHuii (B He-
MOIJIOIIAIOIIEN Cpeie) —TPaB.OTBET
* BonHOBBIE TOBEPXHOCTH UMEIOT BUJ NAPALIENBbHBIX APYT APYTY IIOCKOCTEN
* AMIUIMTY/Ja BOJIHBI HE 3aBUCHUT OT PACCTOSIHUS 0 HCTOYHUKA KOJIeOaHUil (IIpU yCIOBUH, YTO
MOTJIOLIEHUEM CPEIbl MOXKHO MpeHeOpeyb)
30.YpaBHeHHE ABKEHUS TIPY)KMHHOTO MasTHUKA

L cosuwt
dt m dt m I
aBIsieTca qUQepeHIINaIbHBIM YPaBHEHHEM. . ..
*  CcBOOOJIHBIX 3aTyXalOIUX KoJeOaHun
*  CBOOOJHBIX HE3aTyXaIOIIHNX KOJCOaHUI
*  BBIHYXXJICHHBIX KOJI€OaHUH - TPaB.OTBET
31.YpaBHeHUE IIIOCKON CUHYCOUJAIBHON BOJIHBI, pacrpocTpaHstonieiics Bronb ocu OX, nMmeer BUA

; z

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

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

32.MatepuasibHasi TOUKa COBEpIIAET rapMOHUYECKHE KOIeOaHHs C aMIUTUTY10i A=4CM U 4acTOTOU
v=2 I't. Ecniu cMenienrne TOuku B MOMEHT BPEMEHH, MPUHATHIN 3a HaYaJIbHBIN, paBHO HYJIIO, TO TOYKA
KoJe0JeTcst B COOTBETCTBUHU ¢ ypaBHeHUEM (B CU).....

e x=0,04 cos 4mut

e x=0,04 cosmt

e x=0,04 sin mt

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

DIIEKTPOCTATUKA

33.B a5eKkTpruUecKOM T0JI€ TNIOCKOTO KOHAEHCATOpa NepeMEIaeTcs 3apsl — B HAlIPaBJICHUH, YKa-
+ -
B

.

3aHHOM CTPEJIKOM.
Torna pabota cun mosst Ha yuactke AB...

1. oTrpumarenbHas-MpaB.OTBET

2. TOJIOKUTEJIbHAS

3. paBHa HYJIO
34.B 3JIEKTPUUECKOM I0JIE TUIOCKO KOHJIEHCATOpa MepeMeIiaeTcs 3apsij +(q, B HapaBIeHUH YKa3aHHOM
CTpEJIKON
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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
* 4mpaB.oTBET
e 1

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

.'_ -

Torna pabota cun mosst Ha yuactke 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 HaPsHKEHHOCTH 3JIEKTPOCTATUUYECKOTO T0JI OTJIHYEeH OT HYJISAUYEpes ...
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 HYJISIUEpEs ...
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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-IIPAB.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 yKazaHbl TPACKTOPUH 3apsKEHHBIX YaCTHUIl, UMEIOIIUX OJMHAKOBYIO CKOPOCTb M BJIE-
TaOUIMX B OJHOPOAHOE MarHUTHOE MOJIe, IEPIEHAUKYIISIPHO MIOCKOCTU yepTexka. [Ipu aTom juist ya-
CTHIIBI 3..
2 @E

-

p

1 =+ 3
° q>()
° q <O
. q :O

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

PacCIOJIOKEHHBIMH NEPIIEHANKYIIAPHO TIOCKOCTH yepTexka. Ecim 11=21>, To BekTOop B MHAyKUUU pe-
3YNbTUPYIOILIETO MOJI B TOUKE A HaIlpaBJIEH. ..

® 2 ®

I; I
. BJICBO
*  BBEpx
*  BIPaBO
° BHU3

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

MaJibHa HAa UHTCPBAJIC...

D, Bo
1

4_..

il e

A B D E
et | sl
1)C-nipaB.oTBET

2)E

3)B

4D

5)A

52.Ha pucyHke npecTaBieHa 3aBUCUMOCTh MATHUTHOTO MTOTOKA, MPOHU3BIBAIOIIETO HEKOTOPBIN 3a-
MKHYTBII KOHTYp, OT BpeMeHU. D/IC MHAYKIIMH B KOHTYpE MOJIO0KUTEIbHA U 110 BETUYMHE MUHUMAIIb-
Ha Ha UHTEpBAJIE. ..

L L o
o

U E—
[ L TS Sp——
9!
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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 1utst GOTOHA Ha JTFOOBIE BOJHOBBIC 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) @ -yacTUIbI
4)HEUTPOHBI
56.57-u3mydeHue npecTaBiseT coOOM MOTOK. . .
* IPOTOHOB
*  KBAHTOB 3JIEKTPOMArHUTHOTO U3TyYEHUs, UCITYCKAEMbIX aTOMHBIMHU SIJIpaMU MIPU MEPEXOE U3
BO30Y>KJEHHOT'O COCTOSTHUSI B OCHOBHOE
*  DJIEKTPOHOB — MPAB.OTBET.
* sJep aTOMOB Teus
57.Ha pucyHke nmpeacTaBiieHbl 2 BOJIbTaMIIEPHBIE XapaKTEPUCTUKU BaKyyMHOT0 ¢orosnaemenTa. Eciu
E — ocBemienHocTh (hoToKaTO A, @ V— 4acTOTa MaJaloUIero Ha HEro CBeTa, TO CIPaBEUIUBO CIIETYIO-
€€ YTBEPKIACHHUE. ...
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Y

U

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

CocraB aTtoma. fnepHas dusuka.
58.HeusBecTHEbIN pa,Z[I/IOXI/IMI/IquKI/II/I SJICMCHT CaMOITPON3BOJIBHO paCaaacTCs Mo CXEME

PGSR e,
X—='Betpote +u,
Snpo 3TOro 37IeMeHTa CONEPKHUT. . .
1. 4 npoToHa U 5 HEUTPOHOB- IIPaB. OTBET
2. 4 mpotoHa 1 4 HEUTpOHA
3. 5 IpOTOHOB U 5 HEHTPOHOB
4. 5 npoTOHOB U 4 HEUTPOHA
59.Hen3BecTHBIN palnOaKTUBHBIM XUMUYECKHUM 3JIEMEHT CAMOIIPOU3BOJIBHO PACHaAaeTCs MO CXEME:

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

* O IPOTOHOB U 8 HEHTPOHOB
* 7 IpOTOHOB U 8 HENTPOHA
* 6 1poTOHA U 7 HEUTPOHA
* 7 pOTOHA U 7 HEUTPOHOB
60.Hen3BeCTHRIN pajMOaKTHBHBIH XHUMHYECKHUIT STIEMEHT CaMOIPOM3BONIEHO PACHANACTCA 110 CXEMe:

e ety

12
X=5CHnte” +¥,. 150 9T0r0 2IEMEHTA COTEPHKHT ...

* 06 IPOTOHOB 7 HEUTPOHOB

* 7 IPOTOHOB U 7 HEUTPOHOB — IIPAB.OTBET.
* O IPOTOHOB U 8 HEUTPOHOB

* 7 IPOTOHOB U 8 HEUTPOHOB

4.1.4 nTepakTUBHBIEC 3aHATUSA

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

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

Ha nexmusx B OoJblIel CTENEHU HCHOJB3YIOTCS TaKH€ BHUABIMHTEPAKTHBHBIX 3aHATHH, Kak
nekuus- 6ecena

Jleknusi-0ecena, win «Iuajor ¢ ayJauTOpHEH», SBISICTCS HauOoyiee pPAacIpOCTPAHCHHOW U
CPaBHHUTEIBHO MPOCTON (POPMOI aKTUBHOTO BOBJICYCHHS CTYJIECHTOB B YU€OHBIN mporiecc. JTa JeKIus
MpeArnoiaracT HEMOCPEACTBEHHBIM KOHTAKT MpenojaBaTesss ¢ ayautopuei. K ydacTturo B JeKIuu-
Oecene MOXKHO MPUBJICUb PA3TUYHBIMU MIPHEMaMH, TaK, HAIPUMEp, aKTUBU3AIHSI CTYJCHTOB BOMPOCaA-
MU B Hayaje JICKIIUU | TI0 €€ X0y, BOIPOCHI MOTYT, OBITh HH()OPMAITMOHHOTO U MPOOJIEMHOTO XapakK-
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TEpa, JUIsl BBIACHEHUS MHEHUN U YpOBHS OCBEJIOMIJIEHHOCTH IO pacCMaTpUBAaEMOM TEMe, CTENEHU UX
TOTOBHOCTH K BOCHPHSTHIO MOCIEAYIOLIEro mMarepuana. Bompockl aapecyroTcsi Bcel ayIuTOPHH.
Caymarenu oTBevaroT ¢ MecT. Eciin mpernoiaBaTenb 3aMe4aeT, YTo KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B Xojie Oeceibl, TO BOIIPOC MOXKHO aIpecoBaTh JIMYHO TOMY CIIYIIATENI0, UM CIPOCUTh €r0 MHEHUE
1o obcyxaaemMoit mpobseme. J[1st 5JKOHOMHH BPEMEHH BOIIPOCHI pEKOMEHyeTcst (POpMYIHPOBATh TaK,
YTOOBI HA HUX MOKHO OBLIO 1aBaTh OJJHO3HAUYHBIE OTBETHI.

4.1.5 PaboTta B MaJbIX Tpymmax

PaboTa B ManbIxX rpymnmnax mpeaocTaBiseT BCEM YYaCTHHKAM BO3MOXHOCTH JICHCTBOBAaTh, MpPaK-
TUKOBAaTh HABBIKM COTPYJHUYECTBA, MEXJIMYHOCTHOTO OOIIEHUS (B YAaCTHOCTH, BJaJieHUE NMpUEMaMH
aKTHUBHOTO CIIyIIAHMs, BEIPAOOTKU OOIIEro pelieHus, pa3pelieHsl BOSHUKAIOUMX pa3Horiacuii). Pa-
00Ty B rpymnmax cieayeT HCHOJIb30BaTh, KOr/la HEOOXOAUMO PEIIUTh MpobaeMy, ¢ KOTOPOU TSHKEIO
CIPaBUTHCS MHIUBHUAYAJIbHO, KOTJAa UMEETCs] MHPOPMALUs, OIBIT, PECYPChl Uil B3aUMHOTO OOMEHa,
KOT'/Ia OJHUM U3 OXKHJIAeMBIX Y4eOHBIX PE3yJbTaTOB SBJSETCS 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-
JICHUE MOJXKET 3aiTH B TYMHK, TaK KaK B TAaKOW T'PYIINIe HEe HAWETCS HU COIO3HHKA, HU apOuTpa.

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

Boo6me B rpymnmax ¢ 4eTHbIM KOJMYECTBOM WJIEHOB pPa3HOTJIAcHs 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 mHpopManuel. B To jxe Bpemsl y KaXJI0ro MMeeTcs BO3MOXKHOCTh BHECTH
CBOM 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 OCyIIECTBIISETCS MPH MOJArOTOBKE, BBITOJHECHUU JIAOOPATOPHOU paboOTHI, a
TaKXe MOJBEICHUH UTOTOB U €€ CAauH.

[Ikana 1 KpUTEPUN OLICHUBAHUS pe3ysbTaTa paboThl B MaJIbIX IPYIIAX NPEACTABICHbI B Ta0IH-

e

Ilkana Kpurepun oneHuBanus

- CTYJICHT TIOJTHO YCBOWJI YUEOHBIM MaTepHa,

- TMPOSIBIIICT HABBIKK aHaM3a, 00OOIICHHS, KPUTUYECKOTO OCMBICTICHUS
Y BOCIIPUATHS HHPOPMAIIUH;

- Marepuaji U3J0KEH I'PaMOTHO, B OIPEAEJICHHON JIOTHYECKOU MOCIea0-
BaTEIbHOCTH, TOYHO UCITOJIb3YETCs TEPMUHOJIOTHS;

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

- IPOIGMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh M YCTOMYHNBOCTH KOMITETEH-
LM, YMEHUH U HABBIKOB;

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

- HE PacCKphITO OCHOBHOE COZIepKaHHe yueOHOro Marepuara;

- oOHapy)XeHO HE3HaHWE WM HEMOHWMaHWe OoJbIliel, Wiu Haubolee
BaXHOU 9acTH yueOHOTO Marepuana;

- IOTIYIICHBI OIIMOKHU B OTPE/ICIICHUN TTOHATHUH, IPU UCIIOJIb30BAaHUU TEP-
MHHOJIOTUH, KOTOPBIC HC UCIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIINUX BO-
MIPOCOB;

O11eHKa «HE 3aUTEHO»
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- He cOopMHUPOBaHbI KOMIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUs, yMEHUS U HABBIKH.

4.2. [Ipoueaypsl ¥ OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAeHHUS MPOMEKYTOUYHOM aTTeCTAlINKN

4.2.1. 3auer
He npenycMoTpeH ydeOHBIM TTAaHOM.

4.2.2. Dx3aMeH

DK3aMeH sBisieTcss (POPMOIl OIIEHKM KayecTBa OCBOCHHS OOYyJarolIuMCsi OCHOBHOM MPOogeccro-
HAJIbHOM 00pa30BaTeNbHOIM MPOrpaMMBl MO pasfenam AUCHUIUIMHBL. [lo pe3ynbraTtam sk3ameHa o0y-
YAFOIIEMYCsl BBICTABIISICTCS OIEHKA «OTJIHYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» HIIH «HEYIOBIIC-
TBOPHUTEIHHOY.

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACHUCAHHEM MPOMEXKYTOYHOU arTe-
CTalluM, B KOTOPOM YKa3bIBa€TCsI BPEMSI €r0 MPOBEACHUS, HOMEP ayIUTOPUHU, MECTO MPOBEACHUS KOH-
CyJbTallMK. YTBEp:KICHHOE paclucaHUe pa3MellaeTcss Ha MH(GOPMALMOHHBIX CTEHJaX, a TaKKe Ha
ouIHanTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUIA I TPOMEKYTOUHON aTTECTAIIMK O0YYArOIINXCS YCTaHABIUBAECTCS pado-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOJUTCS 0 CBEICHUS 00yJalOIIMUXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MpaBWiIo, Jekropamu. C paspemieHus 3aBeayroiero kadeapou
Ha HK3aMEHE MOKET MPUCYTCTBOBATH MPENoAaBaTeNb Kadeapsl, MPUBICUSHHBIN IS TIOMOIIM B IpHe-
Me sK3aMeHa. B ciiydae OTCYTCTBHUS BEIyILEro MpernojaBaTelis 3K3aMeH MPUHUMAETCs MpernojaBaTe-
JieM, Ha3HauYeHHBIM PacIopsbKEHHEM 3aBeyIonero kadeapoil.

[TpucyTcTBHE Ha 5K3aMeHe MpernoaaBaresei ¢ Ipyrux kadenp 6e3 COOTBETCTBYIOIIETO PacIo-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe nin Jekana (pakyibTeTa He TOMyCKaeTCsl.

OOyyaromuecs mMpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH MPEABSABISAIOT YK3aMEHATOPY.

Jlg npoBeneHus dK3aMeHa BEAYIIMM NPEnoiaBaTellb HAKaHyHE M0JIydaeT B JIeKaHaTe 3a4ETHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT MOCIE OKOHYaHUSI MEPONPUATHUS B
JI€Hb IPOBEACHUS SK3aMEHA UM YTPOM CJIEIYIOIEro JHS.

DK3aMeHbl NMPOBOJATCA MO OWjIeTaM B YCTHOM WM MUCHbMEHHOM BHJIE, THOO B BUAE TECTUPO-
BaHUS. DK3aMEHAIMOHHbIE OWJIETHI COCTABISAIOTCA MO YCTaHOBJICHHOH (opMe B COOTBETCTBUU C
YTBEPKIEHHBIMH Kadeapoil SK3aMeHalMOHHBIMU BOMPOCAMU U YTBEPKIAIOTCS 3aBeyrOHINM Kaden-
poii exxeroHo. B Ousere cogepkutcs 2 TEOPETUUIECKUX BOIPOCa U 3a/1a4a.

DK3aMeHaTOpy MPeAOoCTaBIsIeTCs MPaBo 3aJaBaTh BOIPOCHI CBEpX OMIeTa, a TaKkKe IOMUMO TEO-
PETUYECKHUX BOMPOCOB JaBaTh JJIsl PELICHMsI 3a1a4d U NIPUMEPHI, HE BBIXOASIINE 32 PAMKH IPOMIEH-
HOTO MaTepHalia o U3y4aeMoi AUCHUHUILINHE.

3HaHUs, YMEHHUS M HaBBIKM OOYYAIOLIUXCS ONPENENSIOTCS OICHKAMU «OTJIIMYHO», «XOPOLIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJIOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00ydaronierocs B IeHb 3K3aMeHa.

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

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

Bo Bpems sk3ameHa oOyuaroluecsi MOTYT MOJb30BaThCS C pa3pellieHusl 3K3aMeHaTopa Ipo-
rpaMMOM TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSIMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOIHKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO0 00YYaIOIIEerocsl OTBET MOXKET OBITh TIOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.
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OOy4Jaromuiicst, UCIIBITHIBAIONIUIN 3aTPYJHEHHS TIPU MOATOTOBKE K OTBETY MO BHIOpAHHOMY UM
OuseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOIIMM MPOJIEHHEM BpEMEHH Ha MOJ-
roToBKy. [Ipu OKOHUaTETLHOM OIICHMBAHHWH OTBETA OIICHKA CHUKAeTCs Ha OJuH Oami. Beigaua TpeTh-
ero OuseTa He pa3penaeTcs.

Ecnu oby4aromuiicst SBUJICS HA SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXO0XKIACHHUS aTTeCTallun
B CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBJIETBOPUTEIb-
HO».

Hapymenne nucuuIiinHbl, COUCHIBAHUE, UCIIOJIb30BAHUE O0YYarOMIMMHUCS HEpa3pelIeHHbIX Ie-
YATHBIX M PYKONHUCHBIX MaTepUaroB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpEMS aTTECTAIMOHHBIX HCIBITAaHUH 3ampelieHo. B ciayyae HapyiieHus 3Toro TpedoBaHus MpernojaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPUH U IPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYA0-
BJIETBOPUTEIHHO».

BricTaBiieHne OLEHOK, MOJIYYEHHBIX IPH MOJBEICHUM PEe3yIbTaTOB MPOMEKYTOYHOM aTTecTa-
LIMU, B 3a4YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTh U 3aYETHYIO KHHMXKKY MPOBOAMUTCS B MPUCYTCTBUU Ca-
Moro oOyuatomierocs. [IpenogaBarenu HecyT nepcoHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD U
TOYHOCTh BHECEHHUs 3amucedl O pe3yjbTarax [POMEXKYTOUHOM aTTeCTalldd B  3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb U B 3aYETHBIE KHUKKH.

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

Jliist oOydaromuxcsi, KOTOPhIe HE CMOTJIM CIIaTh 9K3aMEH B YCTAaHOBIICHHBIC CPOKHU, Y HUBEPCH-
TE€T YCTAaHABIMBAET MEPHUOJ JUKBUIALMH 33J0JDKEHHOCTH. B 3TOT mepmon mpenopaBaTeny, NpUHH-
MaBIIINe YK3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Koraa oHu OynyT MPUHUMATh 3a/10JKEH-
Hoctu. MH(popmanus o TMKBUIAIUH 33105KEHHOCTH OTMEUAEeTCsl B 9K3aMEHAIMOHHOM JIUCTE.

OOyJaronmmMcst, MOKa3aBIIMM OTJIMYHBIC U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
JOCPOYHO, T.€. 6€3 cnauu sk3amena. OleHKa BBICTABIISAETCS B YK3aMEHAIIMOHHBIN JTUCT WK B 3a4ETHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WNHBanunpl 1 1uia ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsl, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM yU€OHBIM MJIaHOM. VIHBanuabI 1
JUIa ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI, UMEIOIINE HAPYILIECHUSI OMOPHO-ABUTATEIIHLHOTO
anmapara, JONYCKAalTCs Ha AaTTeCTALlMOHHBIE WCIBITAaHUS B CONPOBOXKICHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAalluu JUIsl OCOOBIX ciyyaeB uznoxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aroUIXCs 10
OIIOII GakanaBpuara, crienuanurera U Maructparypb» ®I'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

[lkana 1 KpUTEPUH OLEHUBAHUS OTBETA OOYUAIOLIEroCs MPECTABICHbI B TA0IHIIE

HIkana Kpurepun oueHuBanus

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

(oTIHHO) Tepuaa, YCBOCHHE OCHOBHOH M NOMOIHHTENLHOH JIHTEPATYPbI, PEKO-
MCHIOBAHHOHW NNPOTrpaMMOUN TUCHHUIIJIMHEL, TPABUJIBHOC PCIICHUC 3a/1a4YH.
MOJIHOE 3HAHWE MPOTPAMMHOTO MaTepralia, YCBOCHHE OCHOBHOW JTUTEpa-

Onenka 4 TYpbl, PEKOMEHJOBAHHOI B MpOrpaMMe, HaJlWuue MajlO3HAuUTENIbHbBIX

(xopor1110) OIMOOK B PEIICHUH 3a/1a4¥, WU HEJTOCTATOYHO MOJIHOE PACKPBITHE CO-
JiepyKaHue BOIpoca.

OHeHKa 3 3HAHUC OCHOBHOI'O IMMPOrpaMMHOI0 MaTrcpuajlia B MUHUMAJIbHOM O6’beMe,
MOTPEIIHOCTH HETPUHIUITUAILHOTO XapaKTepa B OTBETE Ha K3aMEHE U B

(YIIOBJIETBOPUTEIHHO)

PCHICHUHN 3aJa4H.

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

(HEey/IOBJIETBOPUTENILHO) | allbHBIC OMIMOKH MTPH OTBETE HA BONMPOCHI U B PEIICHUU 3a1a4H.
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Bomnpocskl Kk 3xk3aMeHy

I Mexanuka (KHHEMATHKA ¥ JMHAMHUKA)
1. ITpeamer ¢puzuku. OOmIAs CTPYKTYpa U 33124 Kypca GU3UKH.
2. PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHUE U €0 XapaKTepucTUKU. Cpeansis
CKOpOCThb. MTHOBEHHAsI CKOPOCTb.
3. PaBHOyCcKOpeHHOE nBuxkeHne. CpeaHee yckopeHrue. MrHOBEHHOE YCKOpPEHHUE.
4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HeroToHa. Macca u cuita. Buabl cui B mpupoje ¥ uX NpeicTaBICHUE B MEXAHUKE.
6. [IlnnaMuka BpalaTeabHOro JBUKEHUS TBEPIOTO TEIa(OCHOBHOM 3aKOH JUHAMUKH Bpallia-
TEJIBHOTO JBUKEHUS, MOMEHT CUJIbI, MOMEHT UHEPLIMH, MOMEHT UMITYJIbCA)
7. IMIynibC M €70 CBSI3b € CHIION. 3aKOH COXPaHEHUs UMITYJbCa.
8. PaboTa u momHOCTh. [loTeHIIMabHAS | KWHETUYECKAst SHEPTHSI.
9.Cas13b sHepruu u padboTsl. [IpeoOpazoBanue YHEPrUN. 3aKOH COXpAHEHHS SHEPTUU U €T0 3Ha-
YEHUE.

II Mexannuyeckue KoJe0aHUSI M BOJTHBI
10. Konebarenbubie aBrKeHus. ['apMoHnUYeckne Kojie0aHus U UX XapaKTepUCTUKU. Maremaru-
YEeCKH U NPYKUHHBIN MasTHUKU. PopMyra A1t HepuoI0B KOJIeOaHHH.
11. IIpeBparmieHue sHEPTrur MpH KoJIeOaTEILHOM JIBI)KCHUH. BBIHYXIEHHBIC 1 CBOOOHBIC KOJIe-
Oanwsi. Pe3onanc.
12. Pacnipenenenue konebanuii B ynpyroi cpene. [IpomonbHbie U monepeuHbie BOJHEL. JmuHa
BOJIHBI U €€ CBA3b C IEPHOJIOM U CKOPOCTHIO. 3BYKOBBIE BOJIHBI.

III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTepUCTHKH.
14 Crenienu cBoOoabl. [TonHast KHHETHYECKASI YHEPTHS MOJICKYII.
15. YpaBuenne MenaeneeBa — KnanelipoHa u €ro XapakTepUCTHKH.
16.2KkcriepuMeHTaNbHbBIE Ta30BbI€ 3aKOHBI.
17. 1 3aKkOH TepMOJIMHAMUKH U €0 MPUMEHEHHE K Pa3IMYHBIMU30IIPOIIECCAM.
18. AnnabaTtrueckoe pacumpenue ra3a. Pabora, coBepuiaemas npu u3aMeHEeHHH 00beMa Trasa.

IVIaekTpocraruka
19. Dnexrpuszanms Ten. 3akoH KynoHa. 3aKOH COXpaHEHUsI JIEKTPUUYECKOT0 3apsa.
20. Dnektpuueckoe nose. HanpsixkeHHOCTh asekTpudeckoro nojsi. [IoTok BekTopa HanpsiKeHHO-
CTH 3JI. TIOJISL.
21. Teopema Octporpazackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJIHMKHU U TUDJICKTPUKH B HJIEKTPUUECKOM TIOJIE.
23. PaboTa mo nepeMemieHu o 3apsiia B AIeKTpudeckoM mosie. [loTeHnan u pa3HocTh MOTEHIIN-
anoB. CBA3b MEXAY HAIMPSYKEHHOCTHIO U PA3HOCTHIO OTEHIIMAJIOB.
24. DnextpoeMKocTb. KoHeHCaTOphl. DHEPTHUs 3JEKTPUUECKOTO MOJIS.

V IlocTosiHHBII 3JIEKTPUYECKHI TOK

25. Dnektpuueckuii Tok. Cuna Toka. [ImoTHOCTH TOKA. Pa3HOCTh MOTEHLIMATIOB, HANIPSIKEHUE,
SJ1C.
26. IcTOYHUKY MOCTOSSHHOTO TOKA, UX BUIEL.
27. 3akon OMa 151 yyacTKa [enu 1 nojaHou nenu. ConpoTUBIEHUE MPOBOHUKOB.
28. IlocnenoBaTesbHOE U apaJlIEIbHOE COEAMHEHNE TPOBOAHHUKOB.
29. PaGoTa 1 MOITHOCTH TOKa. 3akoH [[xoyms - Jlenna.
30. DneKkTpUYECKUi TOK B razax (CaMoCTOATENbHAsI U HECAMOCTOSITEIbHASL TPOBOIUMOCTH, THUITBI
pa3psaoB).
31. DnexTpudecKuil TOK B OTYNPOBOJHUKAX (COOCTBEHHAs! U IPUMECHASL TPOBOIUMOCTH TIOJTY-
MPOBOJHUKOB).
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32. DyeKTpu4eCcKuil TOK B pacTBOpax U paciuiaBax 3J€KTPOJIUTOB (3akoHbI Dapazest, 3IMEKTPoIn3

Y €ro IPUMEHEHHE).
VI Marnerusm
33. MarauTHOE 1noJie, MAarHUTHAs UHAYKIMS, MAarHUTHBIN TTOTOK.
34. MarHuTHbIE CBOICTBa BellecTB. /lnaMaraeTusM, mapaMarHeTu3M U peppoMarHeTusM.
35. JleficTBME MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM. 3akoH Amnepa. 3akoH buo-CaBappa-
Jlarutaca.
36./lelicTBME MArHUTHOTO MOJIS HA ABMOKYIUics 3apsia. Cuna JlopeHna.
37.5IBneHue 31eKTpOMarHUTHON MHIYKIIUU U CAMOMHIYKLIUH.
38. Ilpuniun aeicTBus Tpanchopmaropa.
VII BoJsiHOBbIE 1 KBAHTOBBIE CBOIICTBA CBETa
39. Iudpakuus ceera. Judpakimonnas pemerka.
40. Narepdepenuns cera. MeTo bl MOTy4YeHNs KOT€peHTHBIX BOIH. HTEepdepomerp Maiikens-
COHa.
41.Ilonapuzanus ceera. 3akoH bprocrepa. 3akon Maitoca.
42. ®otorddext. 3akonbl poTordhdexra.
43. JlaBnenue ceta. OnbITh JIeOenena.
44. OnpITHBIE 3aKOHBI U3Ty4eHUs a0COMIOTHO YepHoro Tena (3akoH Credana-bonpiiMana, 3aKkoH
Bumna).
45. Cnextp usnydenus Bogopoaa. Cnexkrpanbubie muHuM (banemepa, Jlaiimana, [lamena).

VIII ATtomHas u siiepHas pusuka
46. CBs13p MEXly KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMcTBamMH yactull. Popmyna ae-bpoitis.
47. EcTrecTBeHHas pauOaKTUBHOCT.
48. PagroakTUBHOCTh. 3aKOH paJUOAKTUBHOIO pacraja.
49.Ctpoenue atoma Bogopoja. Teopus bopa.
50. AtomHOE A1po0, ero crpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIHI.
51. UckyccTBeHHas paluOaKTUBHOCTD. S 1epHbIe peakiuu (IpUuMepHI).

4.2.3 Kypcosoii npoexT/KypcoBasi pa6ora

He npoenycmMoTpeHO yueOHBIM IIAHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA







