®EJEPAJIBHOE ATEHTCTBO BO3YUIIHOI'O TPAHCITIOPTA
(POCABHUALUA)

®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/I’)KETHOE
OBPA3OBATEJBLHOE YYPEX/JIEHUE BBICHIEIO OBPA30OBAHMUSI
«CAHKT-NIETEPBYPI'CKUI 'OCYIAPCTBEHHbBIM1 YHUBEPCHUTET
I'PAXKJAHCKOMW ABUALIUMN»

I YTBEPXKIAIO

k ﬁﬁdﬁi / }O.}O. MuxasnbyeBCKUH
<<AHL>> 0£) 2021 rona

PABOYAS MTIPOI'PAMMA JTUCIHHUITJIMHBI

Pu3uka
Hanpasnenue noAroToBKH
23.03.01 TexHo/IOTHSI TPAHCIIOPTHBIX NPOLECCOB

HanpasieHHOCTb NporpaMMsl (poQpHIb)
Oprauu3anus NepeBo3oK H ynpasJjieHHe Ha BO3AYIIHOM TpaHcnopTe

KBanugukauus BbIITyCKHHKA

OakajaBp

dopma o0yueHus
3a04HAasA

Cankr-IletepOypr
2021



1 Ileau ocBOeHUST JUCIHUILIMHBI

[lenssMu ocBoeHUs TUCHUIUIMHBL «Du3MKa» SBIsSETCS (POPMUPOBAHUE Y
CTYJICHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS, OCBOCHUE UMH
COBPEMEHHOTO  CTWIS  (U3MYECKOrO  MBIIUICHUS, BbIpAOOTKA  HABBIKOB
UCIIOJIb30BaHUSl  ()yHJIAaMEHTAJIbHBIX ~ 3aKOHOB, TEOpUM  KJIACCUYECKOW U
COBPEMEHHOU (hM3HKH, a TAKKE METOJI0OB (PU3HUECKOTO UCCIEAOBAHMS KaK OCHOBBI
CUCTEMBI PO ECCHOHATHLHOM eI TETHHOCTH.

3agayamMu OCBOEHUS TUCIUIUINHBI SIBISFOTCS:

— W3YYCHUE CTYJEHTaMH OCHOBHBIX (DM3MUECKUX SBICHHI,

- OBJIaJICHUE CTyACHTaMU (pyHJAaMEHTaJbHBIMU MOHITUSMHU, 3aKOHAMU U
TEOPUSIMU  KJIACCUYECKOW M COBpPEMEHHOW (U3uKM, a Takke MeToJlaMu
MPAKTUYECKOTO MPUIOKEHUS (PU3NUECKUX 3HAHUM;

- OBJIaJICHUE CTYJICHTaMU MIpUEeMaMHi U METOJIaMH PEIICHUs] KOHKPETHBIX
MPaKTUYECKUX 3a]1a4 U3 Pa3HbIX obsacTel (GU3UKH.

JucnuninHa obecreyrBaeT MOJTOTOBKY OOYYarolerocss K pelieHuio 3aaad
npoecCUOHANbHOM ESITEIbBHOCTH TTPOU3BOICTBEHHO-TEXHOJIOTMYECKOTO THIIA.

2 MecTto qucuuniudbl B cTpykrype OIIOII BO

JucuuminHa «Pu3nka» MpeacTaBisieT cOO0M AUCHUILIMHY, OTHOCSILYIOCS K
o0si3aTenbHOM yacTu brioka 1 «ucuumirabl (MOLYIH)».

Jucupmanaa  «®Pus3uka» SABISCTCS O0CCICUMBAIONMICH IS AUCITUILINH:
«Mexannka», «OCHOBBI a3pOJIMHAMUKUA W JIETHO-TEXHUYECKUE XAPAKTEPUCTUKU
BO3/IYIIIHBIX CYJA0B», «be30macHOCTh KNU3HEACATEITLHOCTI.

JucrunnrHa uzydaercst Ha 1 kypce.

3 Komnerennumn o0y4yamomerocs, popmupyemMbie B pe3yJibTaTe 0CBOCHHUS
TUCHUNTIHHBI

[Ipouiecc ocBOEHUS! AUCLMIUIMHBI HAIpaBiieH Ha (POPMUPOBAHKE CIEIYIOMINX
KOMIIETEHIIN:

Ron Pesynbrar 00y4yeHusi: HAMMEHOBAaHWE KOMIIETEHIINH; MHINKATOPHI
KOMITETCHIINH /
HHKaTOpa KOMIIETEHIINH
Cnoco0en NPUMEHSATH €CTeCTBEeHHOHAYYHbIE "
OIK-1 Oo0lIeMHIKEHEPHbIe  3HAHUSA, METOAbl MAaTEeMATH4Y€CKOIro
aHaJiM3a M MOACJHUPOBAHMS B  IPOPecCHOHATBLHOU
NeSITeJIbHOCTH
I/U—IIOF[K-I OO0namaer eCTECCTBEHHOHAyYHBIMM U OOIIEUHKEHEPHBIMU
3HAHUSMM, O3BOJISTIOIIUMHU PeIIaTh NpodecCuoHaIbHbIE 3a/1a41
CnocobOen B cepe cBoeil mpodgecCHOHAILHOM 1eATEJIbHOCTH
OIIK-3 NPOBOAWTHL H3MepeHHsi M HaO/IoneHusi, 00padarpiBaTh H
NPEICTABIATh IKCIEPUMEHTAJIbHbIE JaHHbIe U Pe3YJbTaThl




Kox
Pesynbrar 00ydeHus: HAMMEHOBAHNE KOMIICTCHITNH; MHINKATOPHI
KOMIIETEHIH /
KOMIIETEHIIHU
WHUKaTOpa
UCIBITAHUM.
1 BeiOupaer MeTOmbl W METOIWKH, TPOBOIUT HW3MEPEHUS,
NI onxs HaOmOZeHUsT W 00pa0OTKy MaHHBIX, B TOM 4YHCJIE B
npodeccuoHaIBHOM cdepe
[TorumaeT, WHTEPUPETHPYET, OOBICHICT W  MPEICTABISICT
T MOJTyYeHHbIC JaHHBIC, B TOM YHclie B chepe nmpodecCuoHaIbHON
OIIK3 NEATCILHOCTH, OKCIICPUMEHTAJIbHBIC JaHHBIC U  PE3YJIbTaThl
HCIBbITAaHUN

Inanupyemble pe3yibTaThbl H3yYeHHUS TUCHUTLIAHBI:

3HaTh:

- OCHOBHBIC ()M3UYECKHUE SBJICHUS U OCHOBHBIC 3aKOHBI (DU3UKU;

- TPAaHMIBI UX TPUMEHUMOCTH, TPUMEHEHUE 3aKOHOB B MPAKTHYECKHUX
MIPIIOKCHUSX;

- HAa3HAUYCHWEC W TIPUHIUIBI JEUCTBHS BAXHEHINX (PU3NUECKHUX
npruOOpOB.

YMerTs:

- OOBSCHUTH OCHOBHBIE HAOJIOJAaeMbIe TMPHUPOAHBIE M TEXHOTCHHBIC
apieHust U dhdexTtel ¢ mo3unuid  QyHAAMEHTAIBHBIX  (U3HUYECKUX
B3aUMOJCHCTBU;

- yKa3aTh, KAKH€ 3aKOHBI OMKMCHIBAIOT JIAHHOE SIBJICHUE WK d(PPEKT;

- UCIIOJI30BaTh PA3JIMYHbICE METOAMKH (U3UYECKUX H3MEpPEHUN U
00pabOTKH SKCIIEPUMCHTAIBHBIX JAHHBIX;

- UCII0JIb30BATh METO]IbI aJICKBaTHOTO (bu3HIEeCcKOTro u
MaTEMaTHYeCKOTO0 MOJCIUPOBAHUSA, a TaKXKE TPUMEHITh METOIbl (PU3NKO-
MaTEeMaTHYECKOTO aHaiu3a K PEIICHHI0 KOHKPETHBIX ©CTeCTBCHHOHAYYHBIX W
TEXHUYECKUX MPOoOIeM.

Bnaners:

- 3HAHMSIMU OCHOBHBIX OOIIC(PU3NUECKHX 3aKOHOB W TIPUHIIMIIOB B
MPAKTUYCCKUX TTPHIIOKCHUSX;

- OCHOBaMH TPABUJIBLHON OKCIUTyaTalldd OCHOBHBIX TPHOOPOB W
000py0BaHUsI COBPEMEHHOM (Pr3nyecKo 1abopaTopuu;

- MeToJaMu  00pabOTKM W WHTEPHPETUPOBAHUS  PE3YyJIbTATOB
HKCIIEPUMEHTA;

- METOJIaMH TEOPETUYECKOTO HCCIICOBAHUS (PU3UUYECKUX SIBJICHUN U
IPOLIECCOB;

- HABBIKAMH TPOBEJICHUS (PU3NYECKOTO IKCIIEPUMEHTA U 00pabOTKH €ro
PE3yIBTATOB.




4 O0beM AUCHUIIMHBI U BUJbI y4eOHOH padoThI

OO6mast TpyJ0E€MKOCTh JUCHMIUIMHBI COCTaBIIACT 4 3a4eTHBIX €IUHUIIBI, 144
aKaJeMHUYECKHUX Yaca.

Bcero CemecTtp
HaumenoBaunue
4acoB 2
OO61ast Tpy10€MKOCTb JUCHUTIIUHBI 144 144
KonrakTHas pabdoTa: 8,5 8,5
JIEKLIUU 2 2
MPAKTUYECKUE 3aHATHUSA 2 2
CEMHHAapbI — —
nabopaTopHbIE pabOTHI 2 2
KYpCOBOM MPOEKT (paboTa) - —
CamocrosiTenbHast paboTa CTyJeHTa 129 129
[TIpoMexxyTOUHas aTTECTALIUS: 9 9
KOHTaKTHas paboTa 2,5 2,5
camMocTofATeNbHas paboTa 1O TMOATOTOBKE K 6,5 6,5
HK3aMEHY

5 Conep:xxanne IMCHUAINIAHBI

5.1 CooTHeceHusi TeM TUCHUILJIMHBI U (POPMHUPYEMbBIX KOMIIETEH M
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Tema 1. ®usznueckue OCHOBBI JI, 113,
MEXaHUKHU. 18,4 * * CPC Kp
Tema 2. MonekynsipHas (u3uka u 188 | + n JI, 113, Kp
TEPMOJTMHAMUKA. CPC
Tema 3. ONEeKTPUYECTBO U JI, 113,
+ +
Mar"HeTu3M. 18,8 CPC Kp
Tema 4. ®duszuka koneOaHuil U JI, 113, JIP
+ + 2 b 2
BOJIH. 22.4 CPC Kp
JI, 113,
Tema 5. OnTuka. 18,8 + + CPC Kp




Tema 6. KBantoBas ¢usuka. 20,4 + + Héll)_[ (? ’ Kp
Tema 7. ArtoMHass u sJepHas JI, 113,
- -

busuka. 174 CPC Kp

Bcero o mucrumminae 135

[TIpomexxyTouHas arrecranus 9

Hrtoro o mucrmnimae 144

Cokpamenusi: JI — gmexkuwmsi, I[I3 — mnpaktuueckoe 3ansarue, CPC —
caMocTosiTeNIbHast pabotra crynaeHta, JIP — maGoparopnas pabora, Kp -
KOHTpOJIbHAs pabora.
5.2 TeMbl AUCHHUILIMHLI M BUABI 3aHATHI
HanmMmenoBanne TeMEbl T 3 C 1P | cpc | Kp Bcero
U CIUILIVHBI JacoB

Tema 1. ®dusnueckue OCHOBBI 02 | 02 B B 18 B 18.4

MEXaHUKH.

Tema 2. MonekynsapHas ¢pusnka u 04 | 04| — B 18 B 18.8

TepMOIMTHAMUKA.

Tema 3. DJeKTpU4YECTBO U 04 | 04| - B 18 B 18.8

MardeTu3M.

Tema 4. ®uszuka koixeOaHUd U 02 | 02 B ) 20 B 22.4

BOJIH.

Tema 5. OnTuka. 04 | 04| - — 18 — 18,8

Tema 6. KBantoBast pusuka. 0,2 | 0,2 — — 20 — 20,4

Tema 7. AtomMHas W snepHas 02 | 02| - B 17 B 17.4

(duznka.

Bcero no pucnuniumuze 2 2 - 2 129 | — 135

[TpomexyTouHas aTTecTalus 9

Hrtoro no gucouruinae 144

Cokpamenusi: JI — nexmus, [13 — npaktuueckoe 3ausarue, C — cemunap, JIP —
nabopatopHas pabota, CPC — camocrositensHast padora crynenrta, KP — kypcosas

paborTa.




5.3 Conep:xaHue QU CHUNINHBI

Tema 1. ®u3znyecKkue 0CHOBBI MEXaHHUKH

Kunematuka mnocCTynaTeabHOTO JBWXKEHUS. JlMHAMHMKa TOCTYIATEIbHOTO
JIBWKEHUSI. YpaBHEHUs JBW)KeHUA. KuHemaTmka M JMHAMUKA BpallaTelIbHOTO
nBKeHUs. PaboTta u sHeprus. 3akoHbl coxpaHeHHs. KuHemMaTuka M JMHAMHUKa
JKUJIKOCTEN U ra30B. DJIEMEHTHI CIIEIIUAIBHON TEOPUU OTHOCUTEIHLHOCTH.

Tema 2. MoJiekyasipHas pu3suka 1 TepMOAHUHAMHUKA
3akoHbl HA€AIbHBIX ra3oB. Hauana TtepMoauHamuku. MonekyaspHo-
KUHETH4YeCKas Teopusd. Peanbnbie ra3el u napsl. JKuakoctu. TBepapie Tena.

Tema 3. DieKTpU4eCTBO U MAarHETU3M

OnekrpocTaTuka. 1I0OCTOSHHBIN IEKTPUUECKUN TOK. DJIEKTPUUYECKHA TOK B
MeTajulax, IIOJYIPOBOAHUKAX, JKUAKOCTAX W rasax. MarHutHoe IIOJe.
ONeKTpOMarHuTHas WHAYKUWsA. MarHutHele cBoiicTBa BemiecTBa. (Cucrema
ypaBHeHU MakcBeina.

Tema 4. Du3uka K0JIe0AHUN U BOJTH
MexaHudeckue M DJIEKTPOMarHuTHbIe KojeOaHus OCHOBBI aKyCTHKH.
DNEeKTPOMarHuTHHIC BOTHBI.

Tema S. OnrTuka

['eomerpuueckass onruka. 3akoH npenomieHus. Dopmynsl  Dpenens.
BonnoBas ontuka. HWuTepdepeHuus u audpakaus BoiH. JudpaknumonHas
pemérka. Ilonmgpuzaums cBera. 3akoH Mamoca. 3akoH ®apanes. [IBoiiHoe
nyuyenpenomienue. Ilommomenne u  paccesHue cBerta. Jlucmepcust  cBera.
dortomeTpus.

Tema 6. KBanToBas puszuka

TermioBoe wu3MyuyeHue. 3aKOHBI a0OCONIOTHO YEPHOTO Tea. @DOTOHBI.
dororddext. [lapnenue ceera. Bomusl ne bpoiins. [Ipuniun HeonpeneneHHOCTH
['eitzenOepra. BomHoBast dyskius. YpaBuenue Illpegunrepa. CrnonTanHoe u
BBIHYKJICHHOE M3TydeHue. Jlazepsl.

Tema 7. AromHas U siiepHasi GpU3MKa

Atom. CrpoeHune, sHepreTnyeckue ypoBHH. CHEKTpbl arOMOB M MOJIEKYIL
CoctaB sdAIpa, OCHOBHBIE XapaKTEPUCTUKHU sApa. OHEPrus CBSI3U  slEp.
PanuoaktuBHbIN pacnian. Peakiuy AeneHus U CUHTE3a saep. JAnepHas SJHEPTETHKA.
OnemeHnTapHble yacTUILbl. KocmMuueckue ayqu.



5.4 IlpakTyeckue 3aHATHUS

Howmep temsbr . TpynoeMkocThb
TeMaTnka NpakKTUUYECKUX 3aHSATUN
JTUCIIUTLIAHBI (dacwl)
[IpakTnueckoe 3aHsitTue 1. YpaBHEHUS [IBUKECHUS.
1 Kunematnka W OMHamMuKa  BpallareabHOTO 0,1
JIBHKCHUSL.
IIpakTnueckoe 3ansatue 2. Kunemaruka u fMHaMuKa
1 KUIKOCTEH M Ta30B. JJIEMCHTHI CICIHAIBHOM 0,1
TEOPUU OTHOCUTEIBLHOCTH.
7 [IpakTueckoe 3anstue 3. PeanbHble ra3bl U Mapsl. 0.4
Kunxoctu. TBepapie Tena. ’
[Ipaktnueckoe 3anstue 4. MarautHoe moIe.
3 DNeKTpOMarHuTHas VHIYKIIUA. MarauTtHbie 04
CBOMCTBA BEIIECCTBA.
4 IIpaktnueckoe 3anATHe 5. OCHOBBI aKyCTHKHU. 02
DNEeKTPOMArHUTHHIC BOIHBI. ’
5 [IpakTtnueckoe 3anarve 6. 3akoH Mamoca. 3akoH 0.2
®dapajes. [[BoitHOE TydenpesoMIICHUE. ’
5 IIpaktnueckoe 3amsatue 7. llormomenue wu 0.2
paccesiHue cBera. Jlucnepcust ceera. DoToMeTpusl. ’
[IpakTueckoe 3aHSATUE 8. VYpaBHeHUE
6 [penunarepa. CHOHTaHHOE UM  BBIHYXKIECHHOE 0,2
n3nydyeHue. Jlasepsl.
[Ipaktnueckoe 3anstue 9. Peakuuu neneHus u
7 CHUHTE3a Saep. SAnepuas JOHEPTETHUKA. 0,2
DneMeHTapHble yacTullbl. KocMuueckue ayuu.
Hroro no pucuuruiiie 2
5.5 JIabopaTopHBIil IPAKTHKYM
Howep Tembt HaunmenoBanue 1abopaTopHbIX padboT Tpynoemrocts
JTUCIHUATUINHBI (4acwr)
4 JlabopaTtopHas pabota 1. MccnenoBanue CBOWCTB )
CTOSIYMX DJIIEKTPOMArHUTHBIX BOJIH.
Ntoro no aucuuminHe 2




5.6. CamocrosiTesibHasi padoTa

Howmep temsbr
JVCHUTUIAHBI

Buasl camocTosTenbHOM pabOThI

TpynoeMkocThb
(dacwl)

1. CamocTOATENBHBIN MOUCK, aHATIN3 UHPOPMALIUH,
npopaboTka y4eOHOro MaTepuaia,
KOHCIIEKTUPOBAHUE MaTepHraa Io TeEME.
[1,2,4,5,7,9-12]

2. BpInoJIHEHHE KOHTPOJIbHON pabOTBHI.

18

1. CaMocCTOSITENIbHBIN MTOUCK, aHAIU3 UH(POPMALUH,
mpopadoTKa y4eOHOT0O MaTtepuana,
KOHCIIEKTUPOBAHKUE MaTepuaia 1o TeMe.
[2,3,6,9-12]

2. BreInosgHeHne KOHTPOJIBLHON PaboTHI.

18

1. CaMOoCTOSATEIbHBIN TIOMCK, aHaJIn3
uH(popMalMK, MPOpadOTKa Y4YEeOHOro Marepuana,
KOHCHIEKTUPOBAHUE MaTepHUaa Io TEME.
[1,2,3,4,8,9-12]

2. BrlnonHeHre KOHTPOJIbHOU PabOTHI.

18

1. CaMocCTOSITENIbHBIN TTOUCK, aHAIU3 UHGOpPMAIIUH,
npopaboTka y4eOHOTO Marepuana,
KOHCIIEKTUPOBAaHUE MaTepuaa 1o TeMe.
[1,2,3,9-12]

2. IlogroroBka Kk 1abopaTopHOi padoTe.

3. BeinosHEeHNEe KOHTPOIbHOM pabOTHI.

20

1. CaMOCTOSITENIbHBIN MOUCK, aHAIU3 WH(OPMALINH,
npopaboTka y4eOHOro MaTepuana,
KOHCIIEKTUPOBAHHUE MaTepuaa o TeMe.
[3,4,5,9-12]

2. BeinosHeHne KOHTPOJIBHOM paboTHI.

18

1. CaMOCTOSITENIbHBIN MOUCK, aHAIU3 WH(OPMAIIUH,
npopaboTka y4eOHOTO MaTepuana,
KOHCIIEKTUPOBAaHHUE MaTepuaa 1o TeMe.
[1,2,3,9-12]

2. BpInosiHeHnEe KOHTPOJIBHOM paboTHI.

20

I. CaMOCTOSTEIbHBIN TIOMCK, aHaJIn3
uH(popMalMy, NpopadoTKa Y4eOHOro Marepuana,
KOHCHEKTUPOBAHUE MaTepHUasa o TeMe.

[1,2,9-12]

2. BrinonHeHne KOHTPOJIBHON PabOTHI.

17

Htoro no gucnuiinHe

129




5.7 KypcoBbie padoThI
KypcoBsie paboThI (MPOEKTHI) y4eOHBIM MJIAHOM HE MPEAYCMOTPEHBI.
6 YueOHO-MeToqMYeckoe U MHGOPMAITMOHHOE O00ecniedeHne TUCUUIINHBI

a) OCHOBHAs JIUTEPATYpA:

1. Tpopumona, T.H. dusuxa: VYuebd. nmns BysoB [Tekcr] / T. W.
Tpodumoga. - M. : Akanemus, 2012. — 320 c. KonnuectBo 3x3eMiuisipoB 50.

2. I. B. Epodeena, 10. 10. Kproukos, E. A. Cxusaposa, U. I1. YepHos.
[TpakTrueckue 3aHATHS 10 00IIeMY Kypcy GU3HKH : yueOHUK it OakanaBpuara u
Maructparypel — MockBa : HM3garensctBo [Opaiit, 2016. — 492 c. —
(Yausepcutetsl Poccun). — ISBN 978-5-9916-6250-5. — Tekct : 21eKTpOHHBIH //
ObC KOpaiir [caliT]. — Pexxum noctyna: https://urait.ru/bcode/388771

3. Kpauenko, H. }O. ®usuka : yueOHUK U MPAKTUKYM ISl TPUKIATHOTO
6akanaspuara / H. FO. KpaBuenko. — Mocksa : M3narensctBo FOpaiit, 2017. —
300 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-01027-5. — Texkcr :
AJIEKTPOHHBIN // OBC Opaiit [caitT]. —  Pexum JIOCTyTa:
https://urait.ru/bcode/399457

0) MOMOTHUTENbHAS JIUTEepaTypa:

4. bopnosckuii, I A. O0mas ¢usuka B 2 T. Tom 1 : yuebHOE mocobue
JUIsl akagemudeckoro Oakanaspuara / I. A. bopnosckuii, J. B. bypcuan. — 2-e
u3a., ucnp. u gon. — Mocksa : UznarensctBo [Opaiit, 2017. — 242 c. —
(bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-534-05451-4. — Tekcer
AIIEKTPOHHBIM /l 9BbC Opaiit [caiiT]. — Pexum
noctynahttps://urait.ru/bcode/409530

5. bopnosckuit, I A. Obmas ¢usuka B 2 T. Tom 2 : yuyebHOE mocoOue
U1 akageMmudeckoro OakamaBpuara / I. A. bopmosckuii, 3. B. bypcuan. — 2-¢
u3a., ucnp. u gon. — Mocksa : MznarensctBo IOpaiit, 2017. — 299 c. —
(bakanaBp. Axagemuyeckuii kypc). — ISBN 978-5-534-05452-1. — Teker :
anekTpoHHet  // OBC Opaiit [caitT]. —  Pexum  pgocryna:
https://urait.ru/bcode/409531

6. ®uszrka. MonekynspHas Gu3nka U TepMOIMHAMHUKa: MeToa. ykas. 1o

BBITIOJIHEHUIO J1a0OpaTOpHBIX paboT mo pasneny «MonekynaspHas ¢usuka u
TepMoauHaMuKa». Jljisi CTyneHTOB BcexX (akyabTeToB BceX (GopM oOyyeHus
[nekTpoHHBIN pecypc, Teket| / ApOy3oB B.U., coct. - CII6. : 'YT'A, 2013. — 58 c.
KonnuectBo sx3emmisipoB 970.

7. ®dusnka: Metoa. yka3. MO BBINOJHEHUIO KOHTPOJBHBIX paboT. [ms
ctyneHTtoB 3® [snexTpoHHbli pecypc, Tekcr| / 3BepeBa I'.H., coct. - CIIG. :
I'VT'A, 2016. — 22 c. KonnuecTBo sk3emiuisipoB S00.

8. ®dusuka. JNEeKTPUUECTBO U MarHeTu3M: MeTo. yka3. Mo BBIIOJIHEHHIO
71a00paTOpHBIX PadOT Mo pazaeny «NEKTPUUECTBO U MarHeTH3M». [t cTyieHTOB
BcexX (pakyabTeTOB BceX (opM OOydeHUs [3IEKTPOHHBIN pecypc, TeKcT] / ApOy30B
B.WU., coct. - CIIG. : T'VTA, 2013. — 105 ¢. KonmraecTBo sx3eMInisipoB 960.



B) TIEPEYCHb PECypcoB HHQPOPMAIMOHHO-TEIICKOMMYHUKAITMOHHOW CETU
«HTepueT:
9. EnunHoe okHO ocTyna K o0pa3oBaTeIbHBIM pecypcam. [DIeKTPOHHbBIN

pecypc]. — Pexxum noctyna: http://window.edu.ru/ , cBoGoaHBIH (1aTa oOpalieHus:
28.01.2021).

r) nmporpaMMHoe  oOecrieueHue  (JIUIEH3UOHHOE U CBOOOJTHO
pacmpoctpaHsiemoe), 06a3bl JaHHBIX, HHHOPMAIIMOHHO-CIIPABOYHbBIE M MOUCKOBBIC
CUCTEMBI:

10. WznatensctBo  «lOpaiity. OdunumanbHbIl  caliT  U3JaTeNbCTBA
[DnexTponHsIit pecype]. — Pexxum moctyma: http://urait.ru.
11. OnexktpoHHas Oubamoreka HayuyHbIX nmyOnukanuii «eLIBRARY.RU»

[DnmexTponHbIi pecypc]. — Pexum goctyna: http://elibrary.ru, cBoGoansiii (maTa
obpamenus: 28.01.2021).

12. DJIeKTPOHHO-OMOIMOTeYHAass ~ CUCTeMa  HW3JaTelbcTBa  «JlaHb»
[DnexTpoHHBIHN pecypc]. — Pexxum nocryna: http://e.lanbook.com.

7 MaTtepuajibHO-TEXHUYECKOE o0eceyeHne 1 CIUIITHHbI

MarepuanbHO-TeXHUYECKOE OOecreyeHne y4eOHOro mpolecca BKIIIOYAET B
ceost:

— CHEIMATU3UPOBAHHBIE JIA0OPATOPUH, OCHAIICHHBIE NJS1 TPOBEIACHUS
nabopatopHbix paboT: Ne 422 — «JlabopaTopusi IEKTPUYECTBA U MarHETU3May,
Ne433 — «JlaGopatopust ontukm», Ne 435 — «JlabopaTopusi MeXaHUKH U
MOJIEKYJISIPHOM (PU3UKN»;

— ayautopuss Ne 430 i TOpoBelEeHMS  JIGKIIMOHHBIX — 3aHSTHM,
OCHaIEHHAsI KOMITBIOTEPOM, MYJIbTUMEANINHBIM IPOEKTOPOM U SKPAHOM;

— CHELMATU3UPOBAHHBI  KOMIBIOTEPHBIM  KJlacC Il MPOBEACHUS
TectupoBanus (ayautopus Ne 456).

Jis mpoBeneHus JEKIMOHHBIX W TMPAKTUUYECKUX 3aHSATHI HCHOIB3YIOTCS
TUTIOBBIE ~ KOMIMBIOTEPHBIE  MPOTPAMMBI,  JIEMOHCTPAIMOHHBIE  MPOTPAMMBI,
MyJIbTUMEIUIHBIE KypChl, 0PopMiIeHHbIE ¢ ToMOoIbI0 Microsoft Power Point.

8 O0pa3oBartesibHbIC M HHPOPMAITMOHHBIE TEXHOJIOT UM

B pamkax wu3ydyeHus JOUCLMIUIMHBI  IPEANOJAracTcs  MCIOJIb30BaTh
clieyomue o0pa3oBaTe/bHble TEXHOJOTMH: JIEKIIUH, MPaKTHUYECKUE 3aHATHUS,
nabopaTopHbIe pabOThI, CAMOCTOATENbHAS Pad0Ta CTYICHTOB.

Jlekuust COCTaBJISIET OCHOBY TEOPETHYECKOTO OOy4YeHusT B paMKax
JVCLHMIUIMHBI U HAaIlpaBJICHA HA CUCTEMATU3UPOBAHHOE M3JI0KEHUE HAKOIUJIEHHBIX
M aKTyaJlbHBIX HAy4HbIX 3HaHUM. Ha JIeKuuM KOHIEHTPUPYETCS BHUMAHUE
oOy4Jaromuxcs Ha HauOosiee CIOKHBIX M Y3JOBBIX BOMPOCAX, CTUMYJIUPYETCS UX
aKTHBHAs I03HABATENbHAS AEATEIBHOCTD.

Benymum MeTosOoM B JIEKIMU BBICTYHAeT YCTHOE H3JIOKEHUE Y4eOHOTO
Marepuasna, KOTOPbI CONPOBOXKAACTCA OAHOBPEMEHHON JEMOHCTPALMEN CIIalJI0B,
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co3naHHbIX B cpene PowerPoint, mpu HeoOX0auMOCTH MPUBIEKAIOTCA OTKPBITHIE
HHTepHET-pecypesl, a TAKkKe JEMOHCTPALMOHHBIC M HATJIAIHO-WLIIOCTPALMOHHBIE
MaTepHualbl, BUJECOMATEPHAIIbI.

[IpakTryeckoe 3aHATHE BBIIOJIHACTCSA B LEIAX IMPAKTUYECKOIO 3aKPEIICHUS
TEOPETUYECKOI0 MaTepuajja, H3J1araéMoro Ha JEKIUH, OTpa0OTKH HAaBBIKOB
WCIIOJIB30BaHUs NPOMJIEHHOTrO Martepuaina. [IpakTudeckoe 3aHATHE NPEAIOaraet
aHaJIN3 CUTyallMil U MPUMEPOB, a TAKXKE MCCIEIO0BAaHUE aKTyaJbHBIX IPOOJIEM IO
TEMaM JUCUUIUIMHBL. [J1aBHOM 1LEJbI0 MPAKTUYECKOTO 3aHATHUS  SIBISETCA
WHIUBUyaJIbHASI, PAKTHYECKash paboTa KaKJ0ro o0y4aromerocs, HarpaBieHHas
Ha (P)OPMHUPOBAHUE Y HETO KOMIIETEHIIUH, ONPEEIECHHBIX B paMKax AUCLIUILIAHBI.

JlaGopatopHast pabota siBisieTcsi GOpMOM TPyNIOBOW ayAUTOPHON pPabOTHI.
OCHOBHOM €ro 1EeNbl0 ABISIETCS MPUOOPETEHNE HHCTPYMEHTAIBHBIX KOMIETEHIUI
Y IPAKTUYECKUX HABBIKOB.

CamocrosiTenbHass pabota cTyJeHTa (00y4aromerocs) SIBJISE€TCSI COCTaBHOM
4acThi0 yueOHOI paboThl. Ee 0CHOBHOM 1Lieblo siBIsieTCS (POPMUPOBAHNE HABBIKA
CaMOCTOSITENILHOTO NMPUOOPETEHUs 3HAHMWM 10 HEKOTOPHIM HE 0CO00 CIIOKHBIM
BOIIPOCAM TEOPETUYECKOTO Kypca, 3aKpeIUIeHHE U YIiIyOJIEHHE IMOJIyYE€HHBIX
3HAHUM, YMEHUM W HABBIKOB BO BpEMs JEKUMW MU MPAKTUYECKUX 3aHATHUMH,
camMoCTOsITeNIbHAsE paboTa ¢ JUTEPaTypoill U MEPUOJUUYECKUMH U3JaHUSIMHU, B TOM
YuCclie HAaXOISAIMIMMHUCA B TJIOOAJbHBIX KOMIIBIOTEPHBIX CeTsX. CamocTosTeNnbHas
paboTa mnoJpa3ymMeBaeT NOWCK, aHadu3 HHQOpMALUH, OPOpabOTKy Yy4eOHOTro
MaTepuana, KOHCHEKTUPOBAaHME MaTepHhalia, IMOATOTOBKY K JIaDOpaTOpHBIM
paboTaM, BBITIOJIHEHHE KOHTPOJIbHON PaOOTHI.

9 ®oHJ OIEHOYHBIX CPEACTB Jisl MPOBeJeHHUs] TEKYIero KOHTPOJIS
yCIEeBAEMOCTH M TPOMEXKYTOYHOM AaTTeCTAMH IO HTOraM OCBOEHWUs
AUCIUILIHHDBI

YpoBeHb M KaueCcTBO 3HAHUM OOYyYArONIUXCSl OIEHUBAIOTCS IO pe3yJbTaTaM
TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTalluh MO HUTOraM
OCBOEHUS JTUCHUILINHBI.

Texyuuit KOHTPOJIb YCIIEBAEMOCTH: KOHTPOJIbHAs padoTa.

[IpomexyTouHas arrecTanus 0 UTOraM OCBOCHUS TUCIUIUIMHBI TPOBOAUTCS
B BHJIE 2K3amMeHa Bo 2 cemecTtpe. K MOMEHTY cllaud SK3aMeHa JOJKHBI ObITh
NpoWJIeHbl Tpenpaymue (OopMbl TEKYIIET0 KOHTPOJS. OK3aMEH IO3BOJISET
OIICHUTh YPOBEHb OCBOCHHSA KOMIIETCHIIMH 3a BECh IMEPUOJ H3YUCHHS
JACHUTUINHBI.

Koumponvnas paboma

KonTponbHas paboTa — OJJMH U3 BUJOB CAMOCTOSITENIHOM pabOThI CTY/IEHTOB,
KOTOPBIA MpEICTaBIsIeTCs] B MeYaTHOW WM pykomucHoil ¢opme. KontpombHas
paGoTa mpenHa3HaueHa ISl Pa3BUTHS CHOCOOHOCTH K BOCHPHUATHIO, aHAIU3Y,
KPUTHYECKOMY OCMBICIICHHIO, CHCTEMaTu3allud HHpopMalMu #  OTpabOTKU
HAaBBIKOB I'PAMOTHOI'0 Y JIOTUYHOTO M3JIOKEHHS MaTepuaa.
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OKzamen

DK3aMEH TI03BOJIICT OIICHWTh YPOBEHb OCBOCHHUS KOMIICTCHIIMH 3a BECh
MIEPUOJ U3YyYCHHs AUCIUIUIMHBI. [IpoBeleHHe 3K3aMEHa COCTOMT M3 OTBETOB Ha
BOIIPOCHI OmiieTa. DK3aMEH IpeArnojaracT OTBET Ha TEOPETHUECKUE BOMIPOCHI M3
MIEPEYHST BOIIPOCOB, BEIHECEHHBIX Ha 9K3aMEH M PEIICHUE MpaKTHYeCcKor 3amaun. K
MOMCHTY CJaud »DK3aMEHa JIODKHBI OBITh IPOWJICHBI NPEIBIAYIIHEC (OPMBI
TEKYIIIETO KOHTPOJIS.

9.1 EaHHLHO-peﬁTHHFOBaH OIICHKA TCKYIIET0 KOHTPOJSA YCIIEBA€EMOCTH U
3HAHMM CTYACHTOB

bajsTbHO-pENTHHIOBAasA OLIEHKA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH Y 3HAHUU
CTYJIEHTOB HE IPUMEHSIETCSI.

9.2 MeToanuecKkue PpeKOMEHJAAIMU 10 TPOBEAEHUIO TMPoleayPbl
OLICHMBAHUS 3HAHMHA, YMEHHIl W HABBIKOB M (MJIM) ONbITA JAeATEJLHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETEHIU

Koumponvnasa paboma

«3a4TeHO»: KOHTpOJbHasi paboTa BHINOJHEHA B COOTBETCTBUM C 3aJaHHUEM,
NPaBUIbHO U TOJHOCTHIO, COAEPKUT COOTBETCTBYIOLIME AapryMEHTHPOBAHHBIE
BBIBOJIbI, TPEOOBaHUs MO O(OPMIICHHIO M COAEPKAHUIO COOJIIOJCHBI B IMOJHOM
o0OBeMe.

«He 3aureHo»: KOHTpOJiIbHasg paboTa BBIOJIHEHA HE B COOTBETCTBUU C
3alaHUEM U (WJIM) HE MPaBWIbHO, U (WJIM) HE TOJHOCTHIO, COJECPKUT HE BEPHBIC U
(uM) HE apryMeHTUPOBAaHHBIE BbBIBOJABI, TpeOOBaHHS MO OQOPMIICHUIO H
COJIEP)KaHHIO HE COOJTFOICHBI.

9.3 Tembl KypCcOBBIX Pad0T (IPOEKTOB) MO AUCHUIIAHE

Hamucanue KypcoBbIXx palboT  (IIPOEKTOB) y4eOHBIM  IUTAHOM  HE
IPEeTyCMOTPEHO.
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9.4 KoHTpoabHBIEe BONPOCHI AJsi NPOBEICHHUSA BXOJAHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUH 10 00ecneYnBAIIMM AUCHHUIIMHAM

BXOHHOﬁ KOHTPOJIb OCTATOYHBIX 3HAaHUU 1O 06€CHCIII/IB8,I-0HII/IM JAUCHUITIINHAM

HC IIPOBOAUTCA.

9.5 Onucanue noka3zarejeil 1 KpUTepHeB OLlEHNBAHUS KOMIIETEHUMIA HA
Pa3JIMYHbIX 3TAanax ux (GopMUPOBAHNS, ONUCAHNE KA OIleHMBAHUSA

IMoka3zaTenu M KpUTEPUH OLEHMBAHUA KOMIIETCHIMI HA PA3JIMYHbBIX
Tanax ux opmupoBaHus

Komnerenimu

IToxazarenu
OILICHMBaHUS
(MHAUKATOPBI
JIOCTUKEHHUS )
KOMIICTCHIIU I

Kpurepuu oniennBanus

[ oran

OIIK-1

OIIK-3

U o

W o

3HaerT:

- OCHOBHbIE  (pU3HMYECKUE
OCHOBHBIE 3aKOHBI (DU3UKH;

- IPaHULIBl UX MPUMEHUMOCTH, MPUMEHEHUE
3aKOHOB B IPAKTUYECKUX MPUITIOKEHUSIX;
- HAa3HAYCHHE W  NPHUHLMIIBI
BaXHEHIINX U3NUECKUX TPUOOPOB.

SABJICHUSA u

e CTBUA

II pram

OIIK-1

OIIK-3

HI[ ! OIIK-1

WL o

YmMmeer:

- UCIIOJIb30BaTh  pa3juvHbIC
du3znuecKux U3MEPEHUN 51
AKCIIEPUMEHTAIIbHBIX JTAHHBIX;

- UCII0JIb30BaTh METO/IbI aJIeKBaTHOTO
(du3nuecKoro u MaTEMaTUYECKOTro
MOJICJIMPOBAHUS, & TaKXKe NPUMEHITb METOJbI
(U3UKO-MaTEMAaTUUYECKOTO aHaIn3a K PEIICHHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX MPOOJIeM.

Bunaneer:

- 3HaHUSAMU
3aKOHOB U
IPUITIOKEHUSX;
- OCHOBAMHM  MPABWJIBHOM  JKCIUTyaTallUH
OCHOBHBIX npuOopoB 151 o0opyn0oBaHus
COBpeMEeHHOM (pu3nyeckoi nadboparopuu;

— METOIaMU 00paboTKH u
UHTEPNPETUPOBAHUS PE3YJIHTATOB IKCIIEPUMEHTA,

METOIUKHU
00paboTKN

obmedu3ngeckux
PAKTHYECKUAX

OCHOBHBIX
IMPUHIIUIIOB B
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- METOJaMH TEOPETUYECKOr0 HUCCIEAOBAHUS
(bu3HUeCcKUX SIBICHUM U MPOIIECCOB;

HaBbIKaMU IPOBEJICHUS bu3rUecKoro
AKCIIEPUMEHTA U 00PaOOTKH €ro pe3yJbTaToB.

Jlabopamopnas paboma:

«3aYTEHO»: CTYACHT CaMOCTOSATEILHO BBHITIOJNHSACT JTAOOPATOPHYIO paboTy B
COOTBETCTBHM C BBIJAHHBIM BAapUAHTOM, J1a€T OOOCHOBAHHYIO OIIEHKY Cloco0a
pEIICHHUS U JIeTIaeT apTyMEHTHPOBAHHBIE BBHIBOJIBI TIO UTOTY PEIICHHSI;

«HE 3aYTCHO»: CTYIACHT HE BBINOJIHWI JabopaTopHyl0 paboTy, Jmbo
BBHITIOJTHUAJI HE CBOM BapHWaHT, HE CMIOCOOCH JaTh MOSCHEHHS O XOJ€ PEIICHUS U HE
MOJKET CJIeJIaTh BBIBOJIBI IO UTOTY PEIICHHUS.

IK3amen

OneHka 5 — «OTIIMYHO» BBICTABISAETCS B CIy4ae, €CIIN:

—  OTBET OCTPOEH JIOTUYHO B COOTBETCTBUH C IIJIAHOM;

—  OoOHapy>X€HO MAaKCHUMaJbHO TIJIyOOKOE€ 3HAHHE TEPMHUHOB, IOHATHUH,
KATErOpui, KOHLIETIIUN U TEOPHUH;

— oOHapyXeH aHaJUTHYECKUI TMOAXOJ B OCBEUIEHUU PA3NHYHBIX
KOHIICTILIYM;

—  3ajJa4a pelleHa NOJHOCTBIO U IIPaBUIIBHO;

—  CJIeJIaHbl COJEPKATEIbHBIE BBIBOJIBI;

—  TIPOAEMOHCTPUPOBAHO 3HAHUE OOA3ATENIBHOW W  JONOJHHUTEIbHON
JUTEPATYPBHL;

—  CTYJEHT aKTHBHO paboTal Ha NPaKTUYECKUX 3aHATUAX, HPOSBUI
TBOPYECKOE, OTBETCTBEHHOE OTHOIIIEHNE K O0YUYEHHUIO 110 TUCHUILIMHE.

OueHka 4 — «XOpoUI0» BBICTABIISIETCS B CIIy4ae, €CJIH:

—  OTBET MOCTPOEH B COOTBETCTBUU C TUIAHOM;

—  TPEeICTaBIICHbI pa3JIMYHbIE MOAXOAbI K MpoliemMe, HO UX 00OCHOBaHUE
HEJOCTATOYHO IOJIHO;

—  BBIJBUTAEMbIE€ IOJIOKEHHS  OOOCHOBaHbI, OJHAKO  HaOIOgaeTCs
HEIOCJIEI0BATEIbHOCTD AHAJIN3A;

—  3ajJaya pelleHa NOJHOCThIO U MPaBUIIbHO;

—  BBIBOJIbI IPABUJIbHBI;

—  NPOACMOHCTPUPOBAHO 3HAHWE OOS3aTEIbHOW M JIOMOJHUTEIBLHOM
JUTEPATYPBHL;

—  CTYJEHT aKTMBHO paboTaj Ha MPAKTUUECKUX 3aHATHUSX.

OneHka 3 — «yJI0BJIETBOPUTEIILHO» BBICTABIIAECTCS B CIIydae, €CIu:

—  OTBET HEIOCTATOYHO JIOTUYECKH BBICTPOEH;

—  IUIaH OTBETa COOJII0/IaeTCs HETOCIEeI10BATEIbHO;

—  HEJOCTAaTOYHO PACKPBITHI MOHSATHS, KATETOPUH, KOHLIENIUH, TEOPUH;

— 3ajJaya pelleHa IMOJIHOCTbIO, MPU OSTOM JOIMYCKAIOTCS HEOOJbIINE
NOTPEIIHOCTH;

—  TPOJAEMOHCTPUPOBAHO 3HAHUE 00A3aTEIBHOU JTUTEPATYPHIL;
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—  CTYJEHT HE aKTUBHO paboTasl Ha MPAKTUYECKUX 3aHATHIX.

OreHKa 2 — «HE YAOBJIETBOPUTEIBHOY BBICTABIISIECTCS B Cllydyae, ecllu:

—  HE pacKpbITHl MpodecCuOHaTIbHBIC MTOHITHS, KATETOPUH, TEOPHH;

— HayyHoe OO0OCHOBaHHME MpoOJEM  TOJMEHEHO  PACCYXIACHUSAMU
OOBIZICHHO-TIOBCEIHEBHOTO XapaKTepa;

—  OTBET COJEPKUT PAJl CEPbE3HBIX HETOUHOCTEH;

—  3ajJjaya He PelleHa;

—  BBIBOJIbI IOBEPXHOCTHBI WJIK HEBEPHBI;

—  He NPOJEMOHCTPUPOBAHO 3HAHUE 0043aTeNbHOMN JTUTEPaTyphI;

— CTY/ICHT HE aKTUBHO pabOoTaj HA MPAKTUUYECKUX 3aHATHUSAX.

9.6 TumnoBble KOHTPOJIbHbIE 3aJaHUsl /Ui TPOBeJAeHHsI TeKyIlero
KOHTPOJISI MW TPOMEKYTOUHOH aTTecTAlMM MO HUTOraMm oOO0y4YeHHUs 10
AUCIHILINHE

Tunosblie KOHTPOJIBHBIC 3a/ITaHUA AJIAA IPOBECACHUS TCKYIIECIro KOHTPOJIA
ycnneBaeMoCTH

3agaHue JUIsl BBIIOJIHEHUSI KOHTPOJIBLHOM paboThl 10 AUCHUILIMHE: [7] 1. 6.

Tunosblie KOHTPOJIbHBIC 3ajJlaHUuA IS IIPOBCIACHUSA HpOMe)KyTO‘-IHOi/i
aTTeCTallui MO0 UHTOraM OCBOCHHUA JUCHHUILJINHBI

IIpumepnvle meopemuueckue 60NPoCsl, BLIHOCUMbBIE HA IKIAMEH.

1. OcHOBHBIE TIOHATHA KHUHEMAaTUKH TOCTYNAaTeJIbHOTO  JBHUKCHHS:
CKOpPOCTh, YCKOPEHHE, TPAEKTOPHSL, ITyTh, LEHTP Macc. CHCTEMBI KOOPIHMHAT.

2. BpamarenbHoe aBwxkenue. lleHTpocTpemuTenbHOe — (HOpMaibHOE)
YCKOPEHHE, YIIIOBast CKOPOCTh, YITIOBOE YCKOPEHHUE, PaINyC KPUBU3HBI.

3. Jwunamuka. MarepuanbHas Touka. Cuma.  Macca.  Hmmynsc.
HNHuepunanbHble CUCTEMBI OTCUETA. 3aKOHBI HbIOTOHA.

4. II-oii 3akoH HproTOHA. 3aKOH COXpaHEHUS UMITYJIbCA.

5. PeakTuBHOE IBM)KEHHE. YPABHEHHE [BW)KCHHUS Tela C IEPEMEHHOU
MacCOH.

6. bmuzko - wu panpHOAeHcTByromMe cwibl. Cunbl TpeHus. Cusl
YIPYTOCTU. 3AKOH BCEMUPHOTO TATOTEHHUS.

7. KocMuueckue CKOpOCTH.

8. Pabora. Kunernyeckas v NMOTEHIIMAIbHAST SHEPTUU. 3aKOH COXPAHCHMUS
MEXAHUYECKOW YHEPTHUH.

9. LeHTtpanbHblii yaap.

10. OcHOBHO# 3aKOH JWHAMHUKA BPAIIATEIBHOTO JIBUKECHHUS. MOMEHT CHUJIBI.
MowmeHT umnynsca. MoMeHT unepuuu. Teopema Irourenca-1lreinepa.

11. Kunernueckas 3HEprus Bpallaromierocs Tena.

12. 3akoH coxpaHEeHUsI MOMEHTA UMITyJibca. [ upockor.
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13. T'apmonnueckue kojeOaHUs M UX MapaMeTpbl. YpaBHEHHUS KoJieOaHMit
IPY>KMHHOTO, MaTEMaTHY€CKOTO U (PU3HUUECKOTO MasiTHUKOB.

14. CoOcTBeHHBIE W BBIHYXJCHHBIC KojeOaHUs. 3aTyXaroliue KoJieOaHws.
Pe3onanc.

15. TIpunuun otHocuTenbHOCTH ['anmunes. [locTynarsl cieluaibHON TEOPUN
OTHOCHUTENBHOCTH.

16. IlpeoOpazoBanusi  Jlopenuna. OTHOCHUTENBHOCTb  pPACCTOSIHUM U
MIPOMEXKYTKOB BPEMEHHU.

17. CBs3b Macchl U SHEPIHH.

18. M3omporuecchl. 3aKOHBI UI€aTbHBIX Ta30B.

19. MonekynspHO-KMHETUUECKass TEOpHsi (OCHOBHBIC TMOJIOKEHUS). 3aKOH
ABorajipo. YpasHenue Knaneitpona-Knaysuyca.

20. Pacnpenenenne MakcBesia MOJEKY MO CKOPOCTAM. CpeliHsIst CKOPOCTb.
CpenHss KkBaipaTU4Hasi CKOPOCTb.

21. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbiimana.

22. Huddys3usa. Bayrpennee Tpenue. TermmonpoBOIHOCTb. YpaBHEHHS s
OMMUCAHUS 3THX MPOIECCOB.

23. TennoémkocTh u €€ Buabl. Popmyna Maiiepa.

24. IlepBoe HauasoO TEPMOANHAMHUKHU.

25. Apmabarmueckuit nponecc. Popmyna Ilyaccona. PabGora B muzo- u
annabaTuYecKux mpoueccax.

26. MonekynsipHO-KUHETUYECKasi Teopusl TETIOEMKOCTH. CTEreHH CBOOOIBI.

27. Kpyrossie npoueccsl. [{ukn Kapho.

28. Craructuueckuil cMbici s3HTponnu. Popmyna Knaysuyca.

29. Bropoe Hauano TepMOIUHAMUKH.

30. Peanbnble rasel. M30oTepmsl DHaproca. YpaBHeHue Ban-nep-Baanbca.

31. Dddexr xoymsa-Tomcona. CxKuKEHUE Ta30B.

32. Xunkoctu. [ToBepxHoctHoe Hatskenue. Gopmyna Jlamnaca.

33. Crpoenue TBEPABIX TEJI. DHEPrUs MOJEKYI rasza, >KUJIKOCTH U TBEPIOTO
Tena.

34. Dnektpuueckue 3apsabl. 3apsig U ero coxpanenue. OnbIT MuUIMKeHa.
3akoH KyroHna.

35. Hamnpsk€HHOCTh  3JEKTPUYECKOTO ToJiA. BeKTop  3leKTpU4ecKoit
WHIYKIUH (JIEKTPUYECKOTO cMeleHus ). [IpuHuun cynepno3uium 3eKTPUIeCKUX
TIOJIEM.

36. IloTok BekTOpa MHAYKUMH  DJJEKTPUYECKOro  mojsa.  Teopema
Octporpanckoro-I aycca.

37. Pabora B  amekrpoctatmdyeckom  mone.  [lorenmman.  Cpssb
HaIPsKEHHOCTH U ITOTEHIINAIA.

38. Ilone B Bemectre. [lonsipu3zanust AUIIEKTPUKOB.

39. OmnekrpoéMkocTh. KonmeHcaropbl. DHeprusi KOHJEHCAaTopa. ODHEprus
AIIEKTPOCTATUYECKOTO OIS,

40. DnexTpuyeckoe conmpoTuBiieHHE. 3akoH OMa Juisi yyacTKa Ienu, 3aKOH
OMa 17151 3aMKHYTOH 1IEH.

41. MourHOCTb 3IEKTPUUYECKOro ToKa. 3akoH J[xkoyins-JIeHia.

16



42. IlpaBuna Kupxroda.

43. Toxk B xuakocTsX. 3akoHsl Dapanes.

44. Tok B razax. [1na3zma.

45. Pabota BbIXojga 3MEeKTpOHOB. KoHTakTHas pa3HOCTh MOTEHIMAJIOB.
Tepmoaac. DHEPreTUUYEeCKUE 30HbI B KPUCTAILIAX.

46. IlomynpoBoauuku. CoOCTBEeHHass M MpUMEcCHass MNPOBOIUMOCTb. P-N
nepexofl. Tpanzucrop, cBeTo- U (POTOIUOIBI.

47. MarouTHoe MNOJ€ M €ro XapakTepUCTHUKUA. BekTop HanpsHKEHHOCTH
MarHUTHOTO TOJIS.

48. 3akon buo-Caapa-Jlannaca.

49. 3akoH TMOJHOrO TOKa JUIsi TOKOB IPOBOJUMOCTH (TeopeMa o
IUPKYIISAIN). MarHUTHBIE TIOJISI TPOBOAHUKOB PA3IMYHON (POPMBI.

50. 3akoH Ammnepa. B3anmopeiicTBue mapaJUieNbHBIX MNPOBOAHHUKOB. Cuila
JlopeHua. /[By>keHUE 3apsyKEHHBIX YACTUIL B 3JIEKTPUYECKOM U MATHUTHOM TOJISIX.

51. DOnekrpoMarHutHas wuHAYKUus. 3akoH Papazges. I[lpaBwio Jlenna.
Tpaucdopmarop.

52. Camounpykuus. MuayktuBHOCTh. B3aumuas unaykuusa. Toxku Dyko.
DKCTpaToKu. JHEPIrusi MAarHUTHOTO TOJIS.

53. MarHutHble MOMEHTBHI JJIEKTPOHOB U aromoB. Kiaccudukarms
MarHeTukoB. [Tapa- u nuamaruetrku. @eppoMarHeTHKHY.

54. VYpaBHenus Makcema.

55. CoOcTBeHHBIE JJIEKTPOMArHUTHBIE KOJ€OaHUs, ypaBHEHHE, 4YacToTa
KoJIeOaHu, 3aTyXaroUI1e U He3aTyXarolmue KojaeoaHus

56. BpIHYXIEHHBIE 3JEKTPOMATHUTHBIE KOJEOAHMs, YacTOTa, aMIUIUTY/A,
pEe30HaHC.

57. TlepeMeHHBIN TOK, EMKOCTbh, MHIYKTUBHOCTb, AKTUBHOE COMPOTHUBJICHUE
B L[N [IEPEMEHHOTO TOKA, MOIIIHOCTb.

58. Bonnsl, nx napametpsl. BonmHoBoe ypaBHeHue. CTOSUNE BOJHBI.

59. Axycrtuka. CKOpoCTh 3ByKa B razax.

60. Dddext lomiepa.

61. DneKTpOMarHWTHbBIE BOIHBI. DHEPIUs AIEKTPOMATHUTHBIX BOJIH.

62. Oco0eHHOCTH PacCIPOCTPAHECHUSI DIICKTPOMATHUTHBIX BOJIH B Pa3IUYHBIX
cpenax.

63. PaseutHe B3MISIAOB Ha mpupony ceera. KopmyckyisipHas ¥ BOJIHOBas
teopuu. [lIkana nivH BOIH.

64. Ilpunuun @epma. 3aKOH MPEIOMIICHUSI CBETA HA TPAHUIIE JIBYX CPEL.

65. ®opmynsl Openens, yron bprocrepa.

66. T'eomerpuueckas ontuka. Dokyc. Dopmyna chepuueckoro zepkana.
dopmyia JTUH3BI, UMEIOIIEH cheprudecKkue MOBEPXHOCTH.

67. Onrtuyeckue cuctembl, (OKycHOe paccrosHue. ToicTtas JHH3A.
Onrtuueckas cucTema Iasa.

68. Jlyna. Mukpockon. Teneckor.

69. ®ortoMeTpus. DHEPIeTUYECKUE U CBETOBBIE €IWHUIBI. TE€IEeCHBIN yroJl.
Cuna cBeta. OcBen€HHOCTh. CBETUMOCTD. SIPKOCTb.
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70. Hntepdepenims. Korepentnsie BOJIHBL. Bpemennas u
MPOCTPAHCTBEHHASI KOTEPEHTHOCT.

71. CnocoObl mofydeHHs] KorepeHTHbIX BoiH. OmnbiT FOHra. bumpusma
Openens.

72. T'eomeTpuueckas U ONTHYECKAs Pa3HOCTh XO/1a. YCIIOBHSI MAKCUMYMOB U
MHUHHMYMOB.

73. Hurepdepenmus B méHkax. [Ipocsemienue ontuku. Konbiia HeroToHa.

74. Wntepdepomerpsl. UuTepdepomerp Maiikeancona.

75. Judpaxmus. [puanun [Noiirenca. [Tpuamun [oiirenca-®penens. 30HbI
Openens.

76. Hudpaxmus Openens. Audpakius Ha KpyrioM orBepcTrd. JAudpaxius
Ha JVCKE.

77. Hudpaxmus Opayarodepa. Judpakims Ha MIETH.

78. HMudpakimonHas pemrerka. UHTeHCUBHOCTh AUMPAKIITMOHHON KapTUHBI B
3aBUCUMOCTH OT yTJIa OTKJIOHEHHUs. [1aBHbIE U MOOOYHBIE MAKCUMYMBI.

79. Paspemaromasi cwia cCHekTpaibHOro mnpubopa. Kpurtepuit Poames.
Paspemaromas cuna AudpakiinoOHHON PEIETKH.

80. [udpakius peHTTeHOBCKUX JIy4ei.

81. Tomorpadwus.

82. Tlonspusaius AJIEKTPOMarHUTHBIX BOJH. Bujel monspuzamuu. CrocoObl
MTOJIyYEHUS MOJSPU30BAHHBIX BOJH. 3aKOH Maitroca.

83. JIoitHoe nyuenpenomieHue. OOBIKHOBEHHBIE U HEOOBIKHOBEHHBIC JIYUH.
OIHOOCHBIE U IBYOCHBIE KPUCTAIUIBI.

84. YerBepTHBOJIHOBAS IUIACTUHKA. MICKyCCTBEHHAss aHU30TPOIHS.

85. Bpamenne nockoctu nossipusanuu. 3akoH dapanes. 3akoH buo.

86. Ilornmomenne cBera. 3akoH byrepa-JlamGepra. 3akoH bepa. 3akon
byrepa-Jlambepra-bepa.

87. Paccesnue cera. Paccesnue Ha (uykTyauusx mioTHOCTH. PaccesHue B
MYTHBIX cpefax. PaneeBckoe paccesHue.

88. Hucnepcus ceeta. HopmanbHasi 1 aHOMaJbHasl IUCTIEPCHH.

89. DnektpoHHass Teopust aucnepcuu. IIpakThueckoe MIpPUMEHEHHE
JUCIIEPCUM — ITPEJIOMIICHUE JIy4€l B PU3ME.

90. TemnoBoe wu3myuenue. AobcomotHO u€pHoe Teno (AYUYT). 3akon
Kupxroda. 3akon Credana-bonbiimana. 3akoH cmenienus BuHa.

91. 3axonsl Buna u Pones-/[)knHca I CHEKTPAJbHOW W3IIy4aTeJIbHOU
cnocoOHoctr AUT. ['mnoresa [1nanka. @opmyna Ilnanka.

92. TIlupomerpus. TemnoBbie UCTOUHUKHU U3TYyUCHHUS.

93. ®otorddexr, ero Buasl. Dopmyna DitHireitHa 11 hoTodrpdekra.

94. ®otonsl ux 3Heprus u umnyisc. Ipdpexkr KomnroHa.

95. Omrit JleOGenera. JlaBienue cBera.

96. Jlnuna BosiHbI 1€ bporins.

97. Tlpunnun Heonpenenénnoctu [ eizendepra.

98. BonnoBas ¢pynkuus u e€ dusudeckuii cMmpici. YpaBaenwne [lIpenunrepa.

99. TynnenbHbIN AGHEKT. DNEKTPOH B MOTCHITUATHHON SIME.
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100. Mogens aroma Tomcona. OmbiTr Pesepdopna. [lnmanerapnas monenb
aToMma.

101. INoctynatel bopa. BeiBoa cepuanbhHoit dopmynsl. @opmyna bansmepa
JUISL CIIEKTpa BOJIOPOJA.

102. CrioHTaHHOE U BBIHYXJACHHOE U3inydeHue. [Ipunuun paboThl 1a3epoB.

103. Buasl nazepoB. [lpuniun paboThl reianii-HEOHOBOTO, pyOMHOBOIO U
MOJIYIIPOBOJHUKOBOTO JIA3€POB.

104. EcTecTBeHHasi paJMOaKTUBHOCTL MU €€ 3akoHoMepHOocTH. IIpaBuia
cMeleHus. YpaBHeHus anbda- u 6eta-pacnana. [lepuon nmomypacmnana.

105. Peakiuu  nenenuss u cuHTe3a. JlepexkT macchl M IHEpPrHsl CBA3M.
Kputnueckas macca.

106. DneMeHTapHbIE YACTUIIBI.

107. NoHn3upyromue u3aydyeHns U uxX xapakrepuctuku. Kocmuueckue myuu,
UX COCTaB U XapaKTEPUCTHUKHU.

IIpumepHvie npakmuueckue 3a0a4u, 8bIHOCUMbBIE HA IK3AMEH.

3amaua 1.

Han simoii mimyOuHO#M 3 M OpocaroT BEpTUKaIbHO BBEPX KaMEHb C Ha4aJIbHOM
ckopocThio 2 mM/c. Korga kamenb gocturHeT aHa smbl? COMPOTUBICHUEM BO3TyXa
npenedpeds, IpuHATh ¢ = 10 M/c’.

3anada 2.

Kamens mamaet ¢ BoicoTel H = 1200 m. Kakoit nyTs S mpoiiieT KaMeHb 3a
ITOCJIEAHIOK CEKYH]ly CBOETO MAICHU?

3anada 3.

Onpenenuts  CPENHIOK  KHMHETHUYECKYH) JHEPrui0  MOCTYHaTeIbHOIO
JBUKEHUSI W CPEIHIO KBAJIPATUUYECKYKD CKOPOCTH MOJIEKYJI KHUCIOpOoJAa |
BOZOpOIa 1pH Temmeparype ¢ =27 °C.

3amaua 4.

B aTome Bomopo/ia 35IeKTpOH ABHKETCS 1O CTAIIMOHAPHOU KPYyTroBOM OpOUTE
¢ yr1oBoii ckopoctsio w = 10'® ¢, Onpenenuts paguyc opoHTSL.

3amaua 5.

Eciu B ombite KOHra Ha mytu ofHOTO W3 WHTEPHEPUPYIOMUX JTydei
MMOMECTUTh NEPHEHAUKYISPHO ITOMY JIy4y TOHKYIO CTEKJISIHHYIO IUIACTHHKY (1 =
1,5), To nieHTpagbHas CBETJIas MOJIoCa CMEIIAETCsl B MOJIOKEHHE, TIEPBOHAYATIBLHO
3aHMMAaeMoe IATON cBeTNION mojocor. JnmuHa BomHbl A = 0,5 mxm. Onpenenutb
TOJIIIMHY TJIACTUHKH.

10 MeTroauyeckue PpeKOMEHIANMUM IJsi 00YyYAIOUIUXCHA MO OCBOEHHIO
AUCIHUILIHHDBI

Nzydenne aucummiuabl «Du3uka» 0O0y4yalOUIUMUCS OpPTraHu3yeTcsl B BUJEC
JeKUUH, TPaKTUUYECKUX 3aHATUN, JaOOpPaTOpHBIX pabOT MU CAMOCTOSTEIHHOU
paboThl. [IpoAomKUTENBHOCTS U3yUEHUsI AUCIUIUTUHBI — OJUH CEMECTpP. Y POBEHb
¥ KayecTBO 3HAHWI OOy4aloluXcs OLEHUBAIOTCA M0 pe3yJbTaTaM TEKYIIEro
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KOHTPOJISI YCIIEBAEMOCTH W TPOMEKYTOUYHON ATTECTAIlMU IO WUTOTaM OCBOCHUS
JUCHUIUIMHBI B BUJE 9K3aMEHA.

OCHOBHBIMHM BHJIaMU ayJUTOPHON pabOTHI CTYACHTOB SIBIAIOTCS JEKIMH U
npaktuyeckue 3auatug (m. 5.2, 5.3, 5.4). B xone nekuuu npenojiaparesp u3iaraet
U pa3bACHSIET OCHOBHbIe, HaubOoiee CJIOXKHbIE TMOHATHUS, a  TaKke
COOTBETCTBYIOIIUE TEOPETHUUECKUE U MPAKTUYECKUE MPOOJIEMBbI, TaeT 3aJaHusl U
PEKOMEHJIAlMK JIJIs TIPAKTUYECKUX 3aHSATUH, a TaKXKe YKa3aHHUs MO BBITIOJHEHUIO
00y4aroIUMCS CAMOCTOSITENTEHOU PabOTHI.

3ajavyaMu JEKUHUNA SABIISFOTCS:

—  O3HAaKOMJICHHE OOy4Yarmoluxcsi C LEeNsAMH, 3aJadaMd U CTPYKTypou
JTUCITUTIINHBI, €€ MECTOM B CUCTEME HAyK M CBS3SIMU C IPYTUMH TUCITUATIHHAMU;

—  KpaTKoe, HO MO CYIIECTBY, U3JIOKEHUE KOMILIEKCA OCHOBHBIX HAayYHBIX
MOHSATHH, TIOJX0I0B, METOIOB, IPUHIIMIIOB JAHHOMN JTUCIIMIUIAHEI;

—  KpaTKoe M3JI0’)KeHHE HauboJjee CYIIECTBEHHBIX MOJO0KEHUU, PACKPBITHE
OCOOEHHO CJIOKHBIX, aKTyaJbHBIX BOIPOCOB, OCBEIICHHUE JHCKYCCHOHHBIX
npo0iem;

—  OmIpeleNieHHuEe TMEpPCINEeKTUBHBIX HAMpaBJICHUA JaIbHEUINET0 pa3BUTHS
HAyYHOT'O 3HAHUS B JAHHOW 00JIaCTH.

3HauuMbIM  (PAaKTOpPOM  TOJHOIEHHOM W  TUIOAOTBOPHOM  paboOThI
oOydJaromierocss Ha JICKIIMM SIBJISICTCS KyJlbTypa BelleHUs KoHcmekTa. Crymas
JICKIIUIO, HEOOXOAMMO HAyYHUTHCS BBIACHATh W (DUKCHPOBATh €€ KIFOUEBBIC
MOMEHTBI, 3allMCBIBasg HMX 00JIe€ YETKO M BBIACIIS KaKUM-JIHOO CIIOCOOOM W3
OOLIEro TeKCTA.

KadecTBeHHO cJlielaHHBIA KOHCIIEKT JIEKIIMH IMOMOXKET O00ydarIieMycsi B
MPOIIECCE CAMOCTOSATENbHON padOThI U MPH MOATOTOBKE K Cllaue SK3aMeHa.

[IpakTrueckue 3aHATHUS IO TUCIMIUIMHE TPOBOIATCS B COOTBETCTBHH C 1. 5.4.
[lenm mpakTHUYECKUX 3aHSATHH: 3aKpENUTh TEOPETHUUECKHE 3HAHUS, TOJyUYCHHbIE
CTYJIGHTOM Ha JIEKIUAX W B PE3YJbTaT€ CAMOCTOSITEIHHOTO H3yUYCHHUS
COOTBETCTBYIOIIUX  Pa3/EeIOB  PEKOMEHJIYEMOW  JUTEpaTyphl; MpuoOpecTu
HaYaJIbHBIC TPAKTUYECKUE YMEHUS U HABBIKH.

Tembl mpakTudeckux 3aHsaTHil (1. 5.4) 3apaHee cOOOIMAIOTCS 00yJarOUUMCs
JUISL TOTO, YTOOBI OHU HMMEIM BO3MOXHOCTh TOJTOTOBUTHCA W TIPOpadboTaTh
COOTBETCTBYIOIINE TEOPETUYECKHUE BOMPOCHI AUCIUIUIMHBL. B Hauame Kaxxaoro
MPAKTUYECKOIO 3aHATHUS MPENoaaBaTeb KPaTKO JOBOAUT A0 OOyYArOUIUXCS LEIn
W 3aJlayd 3aHATHS, oOpaiias WX BHHUMaHHE Ha HauOOJee CII0XKHBIC BOIPOCHI IO
M3y4aeMOU TEME.

JlabopaTopHast pabota siBisierca (GOpPMOM TPYIIIOBOM ayAUTOPHOU paOOTHI.
OCHOBHOM €ro IENbI0 SIBISICTCS MPUOOPETEHNE HHCTPYMEHTAIBHBIX KOMIICTCHITHM
W TPAKTAUYECKUX  HaBBIKOB. lloaroroBka Kk  jgabopaTopHbIM  paboTam
OCYIIIECTBIISIETCS B MPOIECCE CaMOCTOSITEIbHONW PabOThI CTYJIEHTOB COTJIACHO II.
5.5.

CoBpeMeHHOE 00y4YeHHE MPEANOoaraet, yTo CyIECTBECHHYIO YacTh BPEMEHU
MIPY OCBOCHUM YYEOHOW JUCITUIUTHHBI 00YYAIONUNCS MTPOBOIUT CAMOCTOSITEIIBHO.
Tako#t meTon 00y4eHHUs] CIOCOOCTBYET TBOPUYECKOMY OBJIAJICHHIO OOYYAIOIIMMUCS
CHeIMaIbHBIMHA 3HAaHUSAMH U HaBbIkamMu. O0ydaromumMcs He0OX0MMO pa3BUBATH B
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cebe cmocoOHOCTh pabdoTaTh ¢ MaccuBaMd HWHGOPMalMKU U TOTPEOHOCTH
UCIIONIb30BaTh JOCTYMHBIE WH(DOPMAIIMOHHBIE BO3MOXXHOCTH W PECypCHl JUIA
MOMCKa HOBOTO 3HAHUS M €T0 PacpOCTpaHEHUSI.

CamocrosiTenbHas paboTa cTyZieHTa BKIItouaeT B ceos (1. 5.6):

—  CaMOCTOSITEeNBbHBIA MOUCK, aHaIu3 WH(POpMAIMHU, MpopadboTka yueOHOTO
MaTepualia, KOHCIIEKTHPOBaHUE MaTepuaa,

—  TOATOTOBKY K BBIMOJHEHUIO JabopaTopHOM paboThI (1. 5.5);

—  BBITIOJTHEHUE KOHTPOJIBHOH padoThI (11. 9.6).

3aBepuIaronM 3TAallOM CaMOCTOSITEIBHON pabOThl SIBISETCS MOATOTOBKA K
cnauye sk3ameHa. [IpuMepHbie TeopeTHuuecKre BOMPOCH U MPAaKTUUYECKUE 3a7auH,
BBIHOCHIMBIC Ha dK3aMeH 1o nucnuruinHe «dusukay mpuseseH B 1. 9.6.
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