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1 Ilepeyenbr mNIAHHPYEMBIX Pe3yJabTATOB OO0y4YeHHUS MO JUCHUIIHHE
(MOayJiI0), COOTHECEHHBIX ¢ IUIAHHPYEMBIMHM pe3yJbTATAMHU OCBOEHUS
00pa3oBaTeIbHOI MPOrPaMMBbI

1.1. Ileau oucuyuniunol

Kypc dusukn sBnsercs oOeHayqYHON TUCITUTIIMHON U 0a3upyeTcsi, B OCHOBHOM,
HAa MaTeMaTUKE W 3HAHUSAX O MPUPOJAEC U MNPUPOJHBIX SIBJICHUAX, MPUOOPETEHHBIX
CTYJEHTaMU, KaK IPU U3YUYECHUH LIKOJBHBIX KYPCOB, TAK U B TIOBCETHEBHOM KU3HMU.

1.2. Ilepeuens popmupyemuvlx Komnemenyuii

B pesynbrare ocBOEHHS MUCHMIUIMHBI (MOAYJSl) Y OOYYarOMIETrOCs JOJKHBI
chopMHUpPOBATHCS  CIIEAYIONIME KOMIIETEHIIUU, BBIPAXCHHBIC 4Yepe3 pe3ysbTar
oOy4eHHsT 10 JAWCHUIUIMHE (MOJyJisA), KaKk 4YacTh pe3yibTara OCBOCHUS
oOpa3zoBaTenbHOM mporpaMmsbl (anee — OI1):

1.2.1. Obwexynomypusie komnemenyuu (OK):

JucruruinHa He PopMUpyeT 00IIEeKYIbTypHbBIE KOMITETEHIIUH.

1.2.2. Obwenpogheccuonanvrvie komnemenyuu (OIIK):

JdTanbl IlepeyeHb MIaHUPYEMBIX
Komnerenuust ¢popmupoBanus pe3yJbTaToB 00y4eHHs 110
KOMIIeTEeHIIUHN JUCIHHUIIMHE
IIndp Coaep:xkaHue
3HaTh: OCHOBHBIE (PUBNIECKUE
Ipumenameo

SIBJICHHUS U 3aKOHbI MCXaHUKH,
QJICKTPOTCXHUKH, OIITUKHU U UX
MaATEMAaTUYICCKOC OIMMCAaHNCE,

ecmecmeeHHOHAYYHblIe U
00OujeuHICceHepHbvle
OIIK-2 | 3nanus, anarumuyeckue

IIPUMEHSIOIINECS B
Memoovl 8 .
. npodeccuoHaNbHOM NeSTEIbHOCTH.
npogheccuonanvHou
YMeTb: BeIABIATE PU3HUECKYIO
oesmenbHOCmu

CYIIIHOCTb SIBJIEHUI U MTPOLIECCOB B
YCTPOMCTBAX pazIMuHON (PU3NIECKON
[-111 MIPUPOJIbI U BBITIOJIHATH
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI,
IIPUMEHSIOIINECS B

PO eCCUOHAIBHON JESTETHHOCTH.

Cnocoben nposooumv
uzmepeHusi u HabIrOeHus,

OITK-3 obpabamuvleams u

npeocmasiimy
SKChepuMenmanbhbie Baagerb: HaBrikamu aHannza
dannie (MBUYECKUX SIBJICHUN B TEXHUYECKUX

YCTPOMCTBAX U CUCTEMAX IpU
pelieHrny npoecCUOHAIbHBIX 3aa4.

1.2.3. Ilpogheccuonanvrvie komnemenyuu (11K):

Juctumiraa He popMuUpyeT NpoPecCuoHAIbHbIE KOMITETEHIIUN
1.2.4. IIpogheccuonanvrvie komnemenyuu cneyuaruzayuu (I1KC):
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I[I/ICHI/IHHI/IHa HC Q)OpMpreT KOMIICTCHIINHU CIICHHAJIN3alluN

1.2.5. Komnemenmnocmu MK ITJ/[HB (KMK):

Hucruminaa He popmupyet komnerenTHoctr MK TTJIHB.
2 Mecro pucHuIIMHBI (MOAYJisI) B CTPYKType 00Opa3oBaTebHOM
NPOrpaMMsl

JuctuniarHa (MOAYJIb) peaIM3yeTcsl B paMKax 0azoBoit 4acTu

(6a30Boii, BApUATUBHOM WITH
(hakyIbTaTUBHOI)

OCHOBHOM MPO(eCCUOHAIBHON 00pa30BaTeIbHON MPOTPAMMBI.




3 O0beM IMCHUIUVIMHBI (MOAYJIA) B 3a4eTHBIX €JIMHHUIAX (3.e.) C YKa3aHMeM KOJHYEeCTBA aKaJeMHYeCKHX HJIH
ACTPOHOMMYECKHMX YACOB, BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4yawimuxcs ¢ npemnogaparesieM (0 BUAaM Y4eOHbIX
3aHATHH) U HA CAMOCTOSTEIbHYI0 Pa00Ty 00y4aK0LIUXCH

Jns OYHOU dbopmbl 00yUEHHUS:
(04HOM MM 3209HOI)
DopMbl KOHTPOJIS Bcero yacos Bcero Kypc 1 Kypc 2
3.e.
B TOM YHUCJIe Cemectp 2 Cemectp 3
te) Y
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B TOM YHCJIE TPEHAXKEPHAs TOATOTOBKA:
st 3a049HOM bopMBI O0yUCHUS:
(OYHOM HJTK 33a04HOM)
DopMbI KOHTPOJIS Bcero yacon Bcero Kype 1 Kypc 2
B TOM 4YHCJIe 3.e.
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4 Conpepxanne NUCUMILIMHBI (MOAYJIfl), CTPYKTYPHPOBAHHOE IO TeMaM
(pa3mesiamM) ¢ yka3aHMeM OTBEAEHHOI0 HA HHMX KOJHYECTBA aKaJeMHYeCKHX
4acoB U BUAOB y4eOHBIX 3aHATHIT

4.1. Pazoenvt u memut Oucyuniunst (Mooyisn) u mpyooémKocms no 6uoam
YUeOHBIX 3aHAMUIL (6 AKAOEMUUECKUX YACAX):

HaumeHnoBaHnue TeMbl Jlek Jlao IIp Cp

Ne (pa3aena) AUCHMILIMHBI

(Moayas) o|3]o|l3|o|3]|o]s3

1 Kypc—3ao0unasa gpopma 0oyuenusn

Pa3zgea 1 Ousnueckue

1 | OCHOBBI KIIaCCHUYECKOM 6 4 40
MEXaHHUKH
Pa3znen 2 OcHOBEI

2 | MONeKyJISIpHOM pU3UKU U 2 2 26
TEPMOJIMHAMUKH

3 | Pa3gen 3 DaexkTpudecTBO 2 4 18

2 Kypc — 3a04Hasn hopma obyuenusn
4 | Pazgea 4 Maraetusm 2 2 52

Pa3pnen 5 DnexrpomarHutHas
uHAayKIusa. OCHOBBI TEOPUU

5 | MakcBemia. 2 2 38
DNIeKTpOMarHuTHBIC
KoJIeOaHMsI ¥ BOJHBI
6 | Pazmen 6 Ontrka 4 4 50
7 Paszngen 7 AtomHas u ) ) 36
sepHas pu3uka
Hmozo 20 20 260

[Tpumeuanus: O — ounas popma oOydeHwus, 3 — 3a0uHast popma 00yUEHHUS.
4.2. Cooeprcanue pazoenos u mem OUCUUNTIUHBL
Pazoen 1 @Du3uueckue ocHoswl Kaaccuueckou mexanuxu [1-5,11,12]

Kunemarnka MmaTepuanpHOM TOYKM M TBepmoro Ttena. JInHamumka
MOCTYTATETLHOTO JBIKEHUS MaTepHallbHONW TOYKHM W TBEepaoro Ttena. Pabora,
MOIIHOCTh W D3HEeprus. JluHamMuka BpamaTelbHOTO JBHMXKEHUS TBEPIAOTO TEIa.
Mexanndeckne KoiaeOaHus ¥ BOJIHBL. DJIEeMEHTHI MEXaHUKH KUIKOCTEH

Pazoen 2 Ocnoevt monexkynapnou ¢uzuku u mepmoounamuxu [1-5,11,12]

[TapaMeTpbl COCTOSIHUSL U MPOIECChl B MakpocucTteMe. OCHOBHBIE MOJIOKEHUS
MouiekyJisipHO-kuHeTn4ueckoil Teopuu (MKT) uneanbubix ra3oB. SBieHus nepeHoca
B TEPMOJMHAMUYECKH HEPABHOBECHBIX cHUcCTeMax. (OCHOBBI TEPMOJMHAMUKH.
PeasibHbI€ ra3spl, )KUJIKOCTH U TBEPABIE TEJA



Pazoen 3 Inekmpuuecmeo [1-5,11,12]

OnekTtpoctatuka. [1OCTOSHHBIN ANEKTPUUECKUN TOK
Pazoen 4 Macnemusm [1-5,11,12]

Marnutoctatuka. JIBH)KEHHE 3apsKEHHBIX YaCTHI[ B MAarHUTHOM IIOJIE.
MarauTHoOE 110JI€ B BEIIECTBE.

Pazoen 5 Inekmpomaznumnana unoykuyusa. Ocnoevl meopuu Makceenna.
Inexkmpomaznumnole Konebanusn u ¢oanwt [1-5,11,12]

DIJIEKTPOMArHUTHAS

VHIYKLHS. OcHOBBI TEOpUHU Makcseia.

3JI€KTpOMaFHI/ITHBI€ KoJ1eOaHus ¥ BOJIHEL.

Pazoen 6 Onmuxka [1-5,11,12]

FGOMGTpI/IquKaSI orntuka. BonHoBas ontuka. KBaHTOBas onTHka

Pazoen 7 Amomnan u adepnaa ¢puzuka [1-5,11,12]

Teopust aroma Bogopoja o bopy. DieMeHThl KBAaHTOBOM MEXaHUKHU. DJIEMEHTHI

(bU3HKK aTOMHOTO si/pa.

4.3. Cooeprcanue nabopamopnulx pabom

Ne paznena
(TeMbl) TUCHMILTHHBI

HaumeHnoBaHue J1a00paTOPHBIX padOT MJIH AeJTOBBIX HIP

1 Kypc — 3a0unan popma odyuenusn

Pa3zgen 1 Ousznueckue
OCHOBBI KJIACCUYECKON
MEXaHUKHN

Omnpenenenue IIOTHOCTHU Tel MPpaBUIbHOM Gopmsbl [1, 2, 4, 7]

W3ydyeHne OCHOBHOTO 3aKOHAa JAMHAMUKH BpallaTeIbHOTro
JBIDKEHUSA ¢ TTIOMOIIbio MasitHuka O6epbeka [1, 2, 4, 8]

Omnpenenenne yCKOpEHHs CHIIBI TSDKECTH 1O criocody beccens.
[1,2,4, 7]

Pa3znea 2 OcHOBEI
MOJICKYJISIpHOW (DU3HKH U
TEPMOAMHAMUKHU

OrnpezenieHne OTHOIIEHUS YACNBbHBIX TEIUIOEMKOCTEH BO3IyXa,
W3MEPEHHBIX TIPH MOCTOSTHHOM JaBJICHUU U TTIOCTOSTHHOM 00beMe
meronoM Knemana m Jlezopma [1, 2, 4, 7]

Paznen 3 DnexkrpuuecTBO

N3ydenue 31eKTpon3MepuTeIbHBIX TPpHOopoB [1, 2, 4, 8]

UccnenoBanue anexrpuueckoro noist. [1, 2, 4, 8]

Omnpenenenne E€MKOCTH KOHJICHCATOPOB METOIOM
0aJUIMCTHYECKOro TaibBaHoMeTpa. [1, 2, 4, 8]

N3mepenue  CONMpOTUBICHUS  METOJOM  YPaBHOBEUIEHHOTO
Moctuka [1, 2, 4, 8]

2 Kypc — 3a0unasn gpopma odyuenusn

Pa3zpen 4 Margetusm

OrnpenenieHre TOPU3OHTAIBHOM COCTABIISIOLIEH MarHUTHOIO
moJist 3emnu [1, 2, 4, 8]

Pa3nes 5 DnexTpomaruutHas
uHaykus. OCHOBBI TEOpPUU
MakcBeia. DeKTpoMar-

HccnenoBanne  CBOOOAHBIX — 3aTyXaloMMX  KojleOaHWH B
KoJebaTelbHOM KOoHTYypeE [1, 2, 4, §]
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Ne paznena
(TeMbl) TUCHUILIHHbI

HanmenoBanue 1a00paTOPHBIX padOT WM AeJIOBbIX UTP

HUTHBIE KOJ€OaHUs U BOJHBI

6]

Pa3nen 6 Ontuka Onpenenenre r1aBHOTO (POKYCHOTO paccTosiHUs TUH3 [1, 2, 4,

Onpenenenue nokaszaTened IpeIoOMICHUS KUJKOCTEN C
nomotisio pedpakromerpa Adode [1, 2, 4, 6]

nudpakuroHHOM pemeTku [1, 2, 4, 6]

Onpe;[eneHHe JAJIMHBI BOJIHBI U3JIYUCHUA JIa3€pa IIPU IMMOMOIIN

nojsipumerpa. [1, 2, 4, 6]

Onpenenenne KOHIEHTPALMU CaXapHbIX PaCTBOPOB C ITOMOIIBIO

meTonoMm [1, 2,4, 6]

Onpenenenue TeMnepaTypbl pacKajJeHHOIO TeJla ONTUYECKUM

Pa3nen 7 AtoMHas u prytu [1, 2, 4, 6]

['pagynpoBka MOHOXpOMATOPA MO CIEKTPY UCITYCKAHUS aTOMOB

nocrosinHoi Pundepra. [1, 2, 4, 6]

snepHas pu3nKa HccnenoBanue crieKTpoB UCIyCKaHUS BOAOPOA U ONPEIeIeHHE

4.4. Cooeporcanue npaxmuueckux 3aHAmMuil
He nmpenycmotpeno
4.5. Kypcoeoii npoexm un Kypcoeas paboma

He npexycmoTrpenst

4.6. Camocmoamenvhasa paooma. Konmpoav camocmoamenvnoii pabomot

B camocrosTenbHy0 paboTy CTyA€HTa BXOJIUT BBIMOJHEHUE WHIUBUIYATbHBIX
3a/1aHUH, TTOJATOTOBKA K MPAKTUUYECKUM U JTJaOOPATOPHBIM 3aHATHUAM MyTEM U3yUCHUS
COOTBETCTBYIOIIIETO TEOPETUYECKOTO MaTeprasia U  O(OpPMJICHHUS OTYETOB IIO

pe3yibTaTam JIabopaTopHBIX padoT.

KonTtponbs camocToaTensHON paboOThl CTYyJEHTa OCYIIECTBISETCS B  XOJE

BBITIOJTHEHUS TPAKTHYECKUX padOT W 3alluThl J1aOOpaTOpPHBIX padoT,
IIPOBEJCHUN WHIUBUYTBHBIX U TPYIIOBBIX KOHCYJIbTAIHIA.

S ®oHA OLIEeHOYHBIX MATEPHUAJIOB /ISl IPOBEJICHUS TPOMEKYTOYHOM
arrecTaluy 00y4aromuxcs N0 AMCHUILIMHE (MOIYJII0)

5.1. Ilepeuenv KomnemeHyuil ¢ yKazaHuem Imanos ux popmuposanus 6
npoyecce 0C80eHUsA 00PA306aMETbHOU RPOZPAMMDBL

pu



JTanel

HanmeHnoBanue TeMbl

KonTpoaupyemas HaumenoBanme
¢popmupoBanus | (pa3mesna) IMCHUILIHHBI
KOMIIeTeHIIUs OLIEHOYHOI0 CpeICTBa
KOMIIETeHIHU (MmoxyJis)
Pazmen 1 ®usnueckue
I OCHOBBI  KJIACCUYECKOM
MEXaHHUKH. 3ader MmO aUCHUIUIMHE Ha |
®opMupoBaHue
N Paznen 2 OCHOBHI | Kypce
3HAHUI .
MOJICKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKH.
Pa3nen 3
DIEeKTPUYECTBO.
Pa3nen 4 Maruetusm.
dopmMupoBaHHUE | DIEKTPOMarHUTHas
CHOCOOHOCTEH uHAyKIus. OCHOBBI

Teopun MakcBesia.
ONeKTpOMarHUTHbIE
KoJie0aHus ¥ BOJIHBI.

[II- UuTerpanus
CIIoco0HOCTEN

Pazgen 6 Onruka.
Pa3nen 7 Atomuasa n
saepHas pusmka.

DK3aMeH 110 TUCIHHUIUINHE Ha
2 Kypce

5.2. Onucanue nokazameneil u Kpumepuee OUC€HUBAHUA Komnemeuuuﬁ Ha

PAa3IUUHBIX Imanax ux (I)opmupoeauuﬂ, onucanue wKaj oueHnueanun

HIugp JTansl HaumenoBan | Iloka3aren Kputepun MIxaua
xommeT | ¢opmupoBan ne u OLIEHMBAHMSI OLlEHUBAHHUS
eHI[UU usi OLIEHOYHOI0 | OLleHHBAHHU
KOMIIETEHITHH Cpe/ICTBA 51
OTMeTKa «3a4TEHOY
COOTBETCTBYET
KPUTEPUIO
OIICHMBaHUA dTana
dbopmupoBaHus
I- KOMIETECHIINU
OIIK- | PopMHpPOBaH | 3auer o . «OCBOECH. AuxoTomieckas
2,0lIK ue JTUCLIUTUTMHE MTgrOBHH Ot1MmeTKa «He LlIkaJ1a «3a4TCHO
-3 SHAHUI 1 kype all1 3AUTEHON — «HE 3a4TEHO»
COOTBETCTBYET
KPUTEPUIO
OIICHMBaHUA dTana
¢dbopmupoBaHus
KOMITETCHIINH «HE
OCBOEH.




Iugp Jtansl HaumenoBan | Iloka3arten Kpurtepun Mxana
KOMIIET (l)OpMHpOBaH ue H OLlCHUBaHUA OlCHUBaAHUsA
eHINH us OLICHOYHOI0 | OLleHHBaHHU
KOMIIeTeHIIUH CpeacTBa A1
Urorossiii 6amt 3
(YI0BIIETBOPUTEIHHO
1I- , 4(xoporo) uiu 5
®opmMupoBaH (OTIMYHO)
ue coorserctByer | lllkana nopsxa c
CHOCOSSHOCTG KPHTEPHIO panramu: 2
1 OIICHUBAHU dTana | (HEeyJAOBIETBOPUT
Dx3amed o | YTOTOBEIH (hopMupoBaHUs €bHO), 3
JUCUUILUINHE Oain KOMIICTCHIIN (}’I[OBJ'ICTBOPI/ITGH
2-ii Kypc Htoropsiii «OCBOEH». bHO), 4(X0poI1110),
Oan Hrorossiii 6amt 2 5 (OTJIUYHO).
(meynoBneTBoputen | JlmxoTroMudeckas
- BHO) COOTBETCTBYET | MIKAla «OCBOEHA
Wurerpanus KPUTEPUIO —HE OCBOCHa»
CIocoOHoCTE OlLICHUBAHMS dTara
i dbopMupoBaHus
KOMITETCHIINH «He
OCBOEH.

5.3. Tunoevie konmpobHble 300aHUA UU UHBLIE MAMEPUATbL, HEO00X00UMDbLEe
0171 OUeHKU 3HAHUIL, YMEHUIl, HABbIKOG U (U1u) Onbima desamenbHoCmu,
XapaKkmepusyiouiux Imansvt opmuposanus KOMnemeHyuil 6 npoyecce 0C60eHUA
o0pazoeamenvHOll NPOZPAMMBbL

5.3.1. Komnemenyus OIIK-2  Ilpumensamo ecmecmeeHHOHA)YHble u
0OWeuHdICeHepHble  3HAHUA, aHATUMuyeckue Mmemoobl 6 NpPodecCUOHAIbHOU
oesmenvhocmu  OIIK-3  Cnocobern npogodums usmepeHus U HAOI0OOeHUs,

obpabamwvieams u nPeOCmMasisims SKCNEePUMEHMATIbHbIE OAHHbLE

Iman I-Dopmuposarnue 3uanuti, Iman I1- Dopmuposanue cnocoonocmeti, Iman I11-
Humeepayus cnocobnocmeii

Tunoesle meopemudecKue 60npocsl K IK3ameHy no ducuunﬂuﬁe:

1. Mopnenn B mexanuke. Cucrema orcuera. TpaeKkTopus, IJIMHA ITyTH, BEKTOP
NepPEeMEILECHHUS.

2. BekTopbl CKOPOCTH, YCKOPEHHSI €0 COCTaBIIAIONIME (TAHT€HIIMATIBHOE U
HOPMaJIbHOE YCKOPECHHUS).

3. IlpsiMonuHeitHOe paBHOMEPHOE NBUKEHHWE MAaTE€pUAIbHOW TOUKHU. Y paBHEHHUS

nBrkeHus. ['paduku myTH, CKOPOCTH U YCKOPEHHUS.

CrnosxeHue B3aMMHO MEPIICHIUKYJIISIPHBIX KOJIEOAHUM.

Buapl MexaHMYECKHUX BOJIH.

VYpaBuenue Oeryiieil miockoi BoHbL. MHTEpdEepeHIus BoIH.

JIBMoKeHHMe Tel B KHUAKOCTAX M razax. IlogbemHas cuina,

CONPOTHUBJIEHUE.

N oo

71000BO€E
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8. Teuenue Bsizkoi xuakoctu. Dopmyna HeroToHa. PeXKUMBI TeUEHUS AKUIKOCTH.

9. Koaddumuent Bsazkoctu u MmeTo il ero onpeaenenus (Crokca u [lyaseitns).

10.Teopema Octporpaackoro- I'aycca uist 3J€KTPUUYECKOTO MO B TUIIEKTPHUKE.
JlusnexTpruyeckas MpOHULIAEMOCTh CPEJIBI.

11.OHeprus 37eKTpoCTaTUYECKOrO MO, DHEPTUs 3apsHKEHHOT0 YEJAMHEHHOT 0
IIPOBOJTHUKA.

12.MarnutHbi noTok. Teopema OcTporpanckoro-I'aycca st MarHUTHOTO IOJIS.

13.PaboTa nepemenieHusi IpOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM II0JI€.

14.OnexTpoMarauTHas MHAYKOUS. 3akoH JIeHna.

15.Ilongpusanus cBeTa pu ABOMHOM JydenpesnoMIeHnd B Kpuctamiax. [Ipusma
Huxons. 3akon Mamtoca.

16.MckyccTBEeHHAs ONITHYECKAst aHU30TPONUs. AHAIN3 HAIPSAKEHHOTO COCTOSIHUS
JeTanae mosipu3aliMOHHO-ONTUYECKUM METOIOM.

17.Bpaiienre mioCKOCTH NOJISIPU3AIMU ONITHYECKU AKTUBHBIMU BEIIECTBAMHU.
Ornpenenenre KOHIIEHTPAIMK PACTBOPOB MOJISIPUMETPUIECKUM METOIOM.

18.®usuka aroma. Moaenu aroma. [loctynarel bopa.

19.Teopus atoma Bogopoza no bopy. Yposuu suepruu. Cepuanbnas popmyia
banbmepa.

20.PeHTreHOBCKHE CIIEKTPhI U3Ty4YeHUs. 3aKoH Mo3nu
21.DneMeHTBl  (M3UKH  DJIEMEHTapPHBIX YacTHIl. THWIBI  B3aUMOJCHCTBUI
areMeHTapHbIX yacTuil. [loHsATHE O KBapKax.

Tunoevle npakmudeckue 3a0aHUA K IK3aMeHYy no 0ucuunﬂuﬂe:

3adanue 1 llpsMonuHENHHOE [BH)KEHHE MATEpUAIbHOM TOYKH ONMUCHIBACTCS

_ ) &3 2 .
sakonoM X =0,5t" - 8t". Haiitu skcTpeManbHOEe 3HAYEHHE CKOPOCTH V, TOYKH.
KakoMy MOMEHTy BpeMEHHM t, OT Hayajia JBM)KEHHs OHO COOTBETCTBYET. B Kakoii
MOMEHT BPEMEHH t, CKOPOCTh v, =0 ?

3aoanue 2. B oqTHOPOTHOM MarHUTHOM ToJie ¢ unayknuei 0,35 Tin paBHOMEpHO
¢ yactoroi 480 o6/MuH Bpamraercs pamka, cogepsxkamas 1500 BuTkoB miomiaapo 50

cm’. Och BpalleHUs JICKHT B IUIOCKOCTH PAMKHM M HEPHEHIUKYIAPHA JIHHHAM
uHAyKIMu. Onpenenuts MakcuManbHyo J3/1C nHAYKIMY, BO3HUKAIOIYIO B PAMKE.

3aoanue 3. Ily4ok €CTECTBEHHOrO CBETa MaJaeT Ha CHCTEMY M3 4 HHUKOJIEH,
IJIOCKOCTh MPOMYCKAHUSA KaXJOTO U3 KOTOPbIX MOBepHyTa Ha yroia 300
OTHOCUTEJIBHO IUIOCKOCTH TMPOMYyCKaHUs mpeapiaymiero Hukois. Kakas yacte
CBETOBOT'O MMOTOKA MPOXOJUT uepe3 3Ty cuctemy? IlorepsiMu HHTEHCUBHOCTH CBETa B
HUKOJIAX TIPEHEOpEYb.

Tunosvie onpocvl Kk 3awume aabopamopHou pabomel «H3yueHue OCHOBHO2O
3AKOHA OUHAMUKU 8PAUAMENbHO20 08UNCEHUSL ¢ noMowbio masmHuka OQbepbeka.»

1. Kakoe nBukeHHe Ha3bIBa€TCs BpallaTENbHbIM ?
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2. Chopmynupyiite BTOpod 3aKoH HprOTOHaA nJi1 BpamaTelbHOTO JIBHKCHUS.
CpaBHUTE C 3aKOHOM JJIsl IOCTYIATEIbHOTO IBUKEHUS.

3. Uto Takoe MOMEHT HHepuuH Teina? MOMEHTh MHEPLUUH TeN MPaBUIbHOMN
dbopmbl: 00pyUa, MUIMHAPA, TTapa, CTEPKHS?

4. Yemy paBeH MOMEHT UHEPLIUU CUCTEMBI TEJ?

Chopmynupyiite Teopemy lllteiinepa.

V)]

Tunosvie eonpocvt Kk 3awume Jnadopamopuou pabomwvl «Onpedenenue
2OPU3OHMANLHOU COCMABNAIOWEU MACHUMHO20 NOJIA 3eMAU»

1. [aiiTe onpeaeneHue 3J1eMeHTaM 3€MHOTO MarHeTU3Ma.

2. Cohopmymupyiite 3akoH buo-Capapa-Jlamnaca.

3. OOBsicHUTE NPUHIUI CYNIEPIO3UIIMA MarHUTHBIX Mosel. ['ie oH ucnonb3yercs
B pabote?

4. Yemy paBHbl HANpPsKEHHOCTh W MHAYKLUS MarHUTHOIO IOJS B LEHTpE
KpYTOBOT'O TOKa.

5. Kak BBITJISAUT MarHUTHOE TOJI€ KATYIIKHU?

6. B Kakux eguHUIAX U3MEPSETCS HAMPSKEHHOCTh MArHUTHOIO MOJISl B CHCTEMAaX
CH u CI'CM? Kakas cBsA3b MEX1y HUMU?

7. UTO Tako€ MOTOK MarHUTHOM MHAYKIHUH KaTyIIKA?

8. OOBACHUTE YCTPOMCTBO M MPUHLHUI JCHCTBUS TAaHI€HC - TaJlbBAHOMETpa M
YKaXUTE, I KAKUX MPAKTUUYECKUX LIeJIel OH MPUMEHSETCS.

9. Ilouemy u3MepeHust HauOoJIee TOYHBI IPH YIJIAX OTKIOHEHUS OJIU3KUX K 45°7

Tunoevie eonpocvl k 3awume aadopamopHoti pabomul «Onpeodenenue OnUHbL
80JIHbL U3TIYUEHUS NA3ePa NPU NOMOWU OUPPAKYUOHHOU PEULeKILY

1. B uem 3akimrouaercs siBJeHUE HHTEPPEpPEHIIUN?

2. B yem 3akmtovaercs sBieHue audpaxuun’?

3. OOBACHUTSH SIBJICHHUE MEpPEePaCIIPEICTICHHSI CBETOBOM SHEPTUU NpU AUPPaAKIIHH?

4. Kakve NCTOYHHMKH 3JIEKTPOMArHUTHBIX BOJIH SIBJISIIOTCS KOT€PEHTHBIMU?

5.4Yrto takoe audpakuroHHas pemierka? dopmyiia TIIaBHBIX AUPPAKIUOHHBIX
MaKCHUMYMOB.

6.Ha nudpakuvoHHyIO pelieTKy HOPMaJIbHO NaJaeT MapaieNbHbI MMy4oK
Jydye ¢ JaauHaMu BOMH A U Ay (Ay > Ay). Jlathb puCYHOK (Xon Jyuen),
COOTBETCTBYIOIIMI nepepacnpeenaeHuto suepruu B nopsiakax k =0,k =1,k = 2.

5.4. Memoouueckue mamepuanvlt, onpeoenaouyue nNpoueoypsvl OUCHUBAHUA
3HAHUIl, yMeHUil, HABbIKO8 U (U1u) Onbvima O0eAmeaIbHOCHU, XaAPAKMePU3Yuux
Imansvl hopmuposanus Komnemenyuii

5.4.1. Memoouxa oyenku sx3amena no OUCYUNIUHe

TGOpGTI/I‘-IeCKaH 4aCTb JK3aMCHa II0 JUCHUINIMHC IIPCACTABIIACT coOou
KOMIUICKC BOIIPOCOB Ha YCBOCHHUC HpOﬁI[GHHOFO mMarcpuajla - TCPMHUHBI,
OIIpCACIICHNA, 3aKOHBI.
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B pamkax TeopeTmdeckoi dYacTH OOydYarOIIUKCS, MJIsI Ka)XJA0ro 3aJIaHus,
dbopMyIIMpyeT TMpaBWIbHBIE C €r0 TOYKH 3PCHUS OTBETHI. 3aJlaHWE CUYUTACTCS
BBIMIOJTHEHHBIM B TOM CJIY4Yae, €CJIM JIaHbl BEPHBIC OTBETHI HA BOMPOCHI. B MpoTUBHOM
CIydae 3aJ1aHU€ CUUTACTCSI HEBBIMOJIHEHHBIM.

[IpakTHueckass 4YacTh OSK3aMEHA MO JUCHUIUIMHE NPEACTABISIET 3a4ayH,
HAlpaBJICHHbIE HA BBISBICHUE BO3MOXHOCTH MPAKTUYECKOrO IMPUMEHEHUSA
KOHKPETHOT'O TEOPETUYECKOrO pa3iela.

DK3aMEH BBICTABIISIETCS C YYETOM PE3YJIbTATOB BBIITOJIHECHUS TEOPETUUECKON U
MPaKTUYECKON YacTel B COOTBETCTBUU C MIPUBEICHHBIMU HUXKE TPEOOBAHUSIMH.

HToroswlii 0as IIpoueHT MpaBUJIBLHBIX TpeOoBanus K pe3yjabTaTamM
3a IK3aMeH 3aaHui NMPAKTHYECKOH YaCTH IK3aMeHa
TeoOpeTHYeCKON YacTH
IK3aMeHa

Bce 3amaHus  BBHINOTHEHBI B
5 (0TIMYHO) >85 COOTBETCTBUHM C TPEeOOBAHUSIMH,
B IIOJITHOM 00beMe 1 6e3 OIIMOOK.

Bce 3amaHusi  BBIMIOJHCHBI B
4 (xopormro) 75+84 COOTBETCTBUU C TPeOOBAHUAMH,
B o0beME [OCTATOYHOM JUIA
o011ero (GYHKIIMOHUPOBAHUS
CHCTEMBI WIJIM BBIMOJIHEHO JBa
3aJJaHUsT B  COOTBETCTBUU C
TpeOOBaAHUSIMU, B  MOJHOM
o0wveme u 6e3 omuboK.

BeimosHeHO HE  MeHee  JIBYX
3 (YIOBJIETBOPUTEIHHO) 50+74 3aJaHUA B  COOTBETCTBUU C
TpeOOBaHUSIMHU, B obbeme
IIOCTAaTOYHOM JUIst o01ero
(YHKITMOHUPOBAHMSI CHCTEMBI

BrinosiHeHO MeHee NBYX 3aaHUi

2 <50 B COOTBETCTBHH C TPeOOBAHUAMHU,
(HeYLOBIICTBOPHUTEIIEHO) B 00bEeMe [IOCTaTOYHOM IS
obmero (YHKIIMOHUPOBAHUS

CHUCTEMbI

WroroBerii 6amin 3a 9K3aMEH BBICTABISIETCS MO OIEHKE XyJIIed dacTu. B cropHbIX
Claydasix IMpENoJaBaTelb BIPABE 3aJaBaTh YTOYHSIOIIAE BOIPOCHI W JaBaTh
JIOTIOJTHUTEIIbHBIE MTPAKTUYECKUE 3aJaHUS.

5.4.2. Memoouka oyenku 3auema no OUCYuniuHe

3adeT 1o AUCHUIUIMHEC BBICTABJEICTCA IO PE3yJibTaTaM CHUCTEMAaTHUYECKOM pa6OTBI
CTYACHTA B TCUCHUC CCMCCTpaA.

5.4.3. Memoouxa oyenku 1abopamopuulx pabom
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CTyZneHT [OJDKEH BBIIOJHUTh M 3alIUTUTh Bce JabopaTOpHble padoThI,
IpeIyCMOTPEHHbIE MporpaMMmon AucuuiiuHbl. JlabopaTopHas pabora cuuTaercs
3aIIMIIEHHON TIPU YCJIOBUM YyJIOBJIETBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% Bcex
KOHTPOJIBHBIX BOMPOCOB, MPUBEIECHHBIX B KOHIE KaXJ0i paboThl B 1aOOpaTOpHOM
NpaKTHKyMe, a TaKKe BBIMOJIHEHHUS TECTOBBIX 3aJaHUi MO Teme paboThl Ha
YCMOTpPEHUE MPENOAABATEIICH.

6. Ilepeuenv OCHOGHOU U OONOJIHUMENbHOU Y4eOHOU Jumepamypel,
Heo0xX00uMmoil 0151 0C80eHUA OUCUUNTIUHBL (MOOYNA)

a) OCHOBHAas yueOHas JuTepaTypa

1 T'pa6orckuii, P.U. Kypc dbusuku [InexkrponHbiit pecypc] : yued. nmocooue / P.1.
I'paboBckuii. - Mocksa : Jlanp, 2012. - 608 c. : un. - (Y4eOHUKH 11T BY30B.
CrneuuansHas nurepatypa). - Homymieno HaydHo-mMeTonUYeCKHMM COBETOM TIO
¢uszuke MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoini ®enepanuu B
KadecTBE Y4eOHOro IOCOOHMS JUIS CTYJICHTOB BBICIIMX YYCOHBIX 3aBEICHUM,
o0ydJaronuxcsi MO €CTECTBEHHOHAYYHBIM M TEXHUYECKMM HaIpaBICHUSIM U

CIICIIMAJILHOCTSIM. Pexxum JocTyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=3178— 3arn. c
aKpaHa.

2 Tpodumona, T. U. Kypc pusuku : yuebd. mocodue /il HHKEHEP.-TeXH. CIIell. BY30B
/ Tpodumona Taucus MBanosna ; T. . Tpodpumona. - 18-¢ u3z., crep. - M. :
Axkanemust, 2010. - 560 c. : un. - (Beiciiee npodeccnonanpHoe oOpa3oBaHue).

0) 10MOJIHUTEIbLHAS yUueOHasl JJUuTeparypa

3 Boabkenwreiin, B. C. COopHuk 3agau mno oOmeMmy Kypcy (u3umku : amis
CTYyZIEHTOB TeXH. By30B / Bonbpkenwreiin Banentuna Cepreesna ; B. C.
Bonbkenmreiin. - M3na. 3-e, ucnp. u gomn. - CII6. : Kamwxkasiit mup, 2008. - 328 c. :
ui. - (Cneuuanucr).

4 Jletnmad, . A. Kypc dusuku : yue6. mocodue / Jletnad Auapeit AHTOHOBUY,
Asopckuit bopuc Muxainosuu ; A. A. lletnad, b. M. SIBopckuii. - M. : Briciias
mkoJa, 1989. - 607 c. : ui.

5 UYeproB A.I'. 3amaunuk mo ¢usuke : yuebd. mocobue / UeproB Anexcanap
I'eoprueBuu, BopoObeB Amnartonuii Anekcanaposuu ; A. I'. Ueptos, A. A.
Bopo0Obes. - U3n. 7-e, mepepad. u gor. - M. : ®uszmarnut, 2003. - 640 c.

7. MeTtonu4yeckue yka3aHus JJis1 00yYAKOIIUXCS MO0 OCBOCHUIO TUCUHUIIIMHBI
(MoayJist)

6 CurumoB B.U. OnTtuka. ®usnka atoma [DNEKTPOHHBIN pecypc] : 1abopaTopHbIN
npakTukyMm no ¢usuke / CurumoB Brnaaucnas MBanoBuuy, IIporonomosa Huna
ITaBnoBua ; B. M. Curumon, H. II. IIporonomnosa ; M-Bo Tpancn. P®D, den.
areHTcTBo Mop. u ped. Tpancn., ®I'BOY BO "Cubup. roc. yH-T BOJHOTO
tpancnopra". - HoBocubupck : CI'YBT, 2016. - 63 c. : un. - bubnuorp.: c. 62 (7
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178

Ha3B.). - CereBoii pecypc. OTKpbIBaeTcs ¢ ucnoias3oBanueM Adobe reader Bepcuu
9.0 u HOBeE.

7 JlabGopaTOpHBIN TPAKTUKYM MO MEXaHWKe W MojekyisipHon ¢usuke / PCOCP
MP®, HUNBT. - HoBocubupck : HUMBT, 1989. - 91 ¢

8 Opinos T.B. JIaGopaTtopHbIil MPAKTUKYM IO (PU3HUKE. DIECKTPUICCTBO, MATHETH3M /
OpnoB Tpamunn BacunpeBuu, CunrokoB Muxaun IlerpoBnu ; OpnoB T. B.,
CunrokoB M. II. ; M-Bo tpancn. Poc. ®enepaunn, ®I'OY BIIO "HI'ABT". -
Hosocubupck : H'ABT, 2002. - 38 c.

8. IlepeueHb y4eOHO-METOAMUYECKOr0 O0ecmeYeHHs] IJIsi CAMOCTOATEIbLHOU
PadoThI 00y4aKOLIUXCH

9 BukymoB C. B. ®usuka [DnexkTpoHHBI pecypc| : ydeOHOe IOcoOHe K
caMoCTOATENIbHOMY petieHnro 3a1ad ist ctyeHToB CI'YBT / Bukynos Cranucnas
BuxkropoBnu, CurumoB Bnanucna MBanoBuu, TpeiHknHa Enena TpanueBHa,
SApocnaBuesa Auna Cepreesna ; C.B. Bukynos, B.11. Curumos, E. T. TpblHkHHa,
A.C. SpocnaBuesa ; M-Bo tpancn. Poc. ®enepaunn, Oenep. areHTCTBO MOp. U
ped. Tpancn., ®I'bOY BO "CI'YBT". - HoBocubupck : CI'YBT, 2017. - 170 c. :
ui. - CereBoit pecypc. OTkpbiBaeTcsi ¢ ucnoyib3oBanueM Adobe reader Bepcuu
9.0 1 HOBEE.

10 IIporononoBa H.II. Pacu€THo-rpaduueckoe 3a1anue Mo BOJHOBOM U KBAHTOBOM
onTHKe, GU3MKE aTOMa U AJipa [DNEeKTPOHHBIN pecypc] : MeToA. yKas. /
[IporononnoBa Huna I1aBnosua ; H. H. [Ipotonomnosa ; denep. areHTCTBO MOp. U
ped. Tpancn., ®I'OY BITIO "HI'ABT". - HoBocubupck : HI'ABT, 2009. - 38 c. -
(200 neT TpaHCIIOPTHOMY BEJIOMCTBY U 00pa30BaHUIO Ha TpaHcmopTe). - CeTeBoi
pecypc. OTkpbiBaeTcs ¢ ucnonb3zoBanueM Adobe reader Bepcun 9.0 u HOBeC.

9. IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
"Unrepuer" (manee - cerb ''UHTepHer'), HEOOXOAMMBIX Jisi OCBOCHHUS
AMCIUTIIAHBI (MOIYJIs1)

11 OcHOBBI (U3MKH, MaTeMaTUKA U DJIEKTPOTEXHHUKHU. JIEKIMU, KypCOBbIE 3aJadu
[DnexTpoHHBI pecype] - Pexxum pocmyma: http:/www.fishelp.ru, cBoGOgHBIH.-
3ari. ¢ sKpaHa

12 HayuHo-oOpa3oBaTenbHbIi TIPOeKT «Bcsa dwu3uka» [DIeKTpOHHBIN pecypc]
—Pexxum nocryna: http://sfiz.ru/, ceoboaHbIN.- 3ari. ¢ FKpaHa

10. TIlepeyenb HUHPOPMANMOHHBIX TEXHOJIOTHIl, HCHOJb3yeMbIX IPH

OCYyIIeCTBJIECHMH 00pa30BaTeJIbHOIO Mpomecca MO0 IUCHUIIMHE (MOZYJIIO0),

BKJIIOYAsl TMepeYyeHb MPOrpaMMHOro olecrnedyeHuss W HHGOPMANMOHHBIX

CIIPABOYHBIX cHCTeM (IPH HEOOXOTUMOCTH)

- Ilaker npuKIaAHBIX OQPUCHBIX MPOTrpaMM, BKIHOYAIOUMHA B ce0s TEKCTOBBIM
npoiieccop, cpeactra npocMmotpa pdf-daitsioB u cpencta paboThl ¢ rpaduKo.
- Koncynbsranmonno-npaBoBas cucteMa «Koncynprant [lnrocy.
- DnexktpoHHO-OMOMIMOTEeuHas cucteMa «Jlanby» https://e.lanbook.com/.
11. Onucanue MaTepuaIbHO-TEXHHMYECKON  0a3pl, HeOOXOMUMOH A
OCYyLIeCTBJICHHSI 00Pa30BaATEJIBLHOIO MPOoIecca MO JUCHUITINHE (MOYJIIO0).
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HanMeHoBaHMe crIeLIHATM3HMPOBAHHBIX
ayIMTOpHUii, KaONHETOB, J1a60opaTOPHIii

IlepeyeHb OCHOBHOIO 000OPY/10BAHUS

YueOHast ay TUTOPUS JJIsl IPOBEICHHUS 3aHATHIMA
JIEKMOHHOI'0 TUIA

HabGop neMoHCTpallMOHHOTO 000pYAOBaHUS U
y4eOHO-HaIAHBIX TOCOOUH, B TOM YHCIE:
J0cKa yuyeOHasi, MyJIbTUMEIUIHBIN MPOEKTOp,
3KpaH NPOCKIUOHHBIMN.

Y4eOHast ayTATOPHS JJIsT TPOBEICHUS
TPYNNOBBIX U WHANBUAYAIBHBIX KOHCYJIbTAIIUI
(rmaBHBIN KOpIyC, aya. 403)

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, JKPaH.

VYyeOHast ayiuTopusi AJisi IPOBEICHUS
TEKYILEro KOHTPOJISI U MMPOMEKYTOUHOU
aTrecTanuu (TJIaBHBIN Kopmyc, aya. 403)

Jlocka, MyJIbTUMEIUHHBIN IPOEKTOP, IKPaH.

YueOHas ayauTopus Jis1 MPOBCACHUA

71a00paTOPHBIX 3aHATUHN (TJIaBHBIM KOPIYyC, ay/l.

404)

YHuBepcanbHbIe CTEH/IbI, YCTAHOBKH JIJIS
MPOBEACHUS JTA0OPATOPHBIX PabOT

Y4eOHast ayTuTOpUs I IPOBEICHUS

71ab0paTOPHBIX 3aHATUHN (TJIABHBIM KOPIYC, ay/l.

406)

VYHuBepcanbHbIE CTEH/Ibl, YCTAHOBKH IS
MIPOBEICHUS J1a0OPATOPHBIX paboT

VYyeOHast ayiuTOopus AJs IPOBEICHUS
MPAKTUYECKUX 3aHATHI

Habop nemoHcTpanimoHHOro 000py10BaHUs U
yueOHO-HarIAHbIX TOCOOUH, B TOM YHCIIE:
J0cKa yueOHas, MyJIbTUMEIUNUHBIN IPOEKTOD,
9KpaH NPOEKIIMOHHBIN.

VYueOHast ay TUTOpHS U1l CAMOCTOSITEIbHON
paboThI 00y4JaronuXcst (rIaBHBIN KOPITYC, ay/I.
320)

KommnbrorepHas TeXHUKA ¢ IPOrpaMMHBIM
o0ecreyeHneM 1 BO3MOXKHOCTBIO BBIXO/A B
cetb «HTEpHET»
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