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1 e ocBOEHUS TUCHUILIHMHBI

LenstMmu OCBOEHHUS NUCHUIUIMHBI «DH3uKa» ABIAIOTCS (OPMUPOBAHUE Y
CTYJIEHTOB COBPEMEHHOI'O €CTECTBEHHOHAyYHOTO MHPOBO33PEHHUSA, a TaKkKe
OCBOGHHUE CTYJCHTAMHU YMEHHH M HaBBIKOB HCIHOJB30BaHUS (yHIaMEHTaIbHBIX
3aKOHOB, TEOPUM KIACCHYECKOM M COBPEMEHHOW (DHM3MKH, a Takke METOJOB
bu3nueckoro McciueAoBaHUS KAk OCHOBBI  CHCTEMBbI TpodeccHOHaTbHOM
NESATETbHOCTH.

3amayaMy OCBOCHUS TUCHMIUIUHBI «DU3UKa» SBISIOTCS:

— H3Yy4YEHHUE OCHOBHBIX (PU3HUECKUX SBJICHHMII;

— OBJaJcHHE (PYHIAMEHTAIBHBIMU MOHSATUSAMHU, 3aKOHAMU U TEOPUAMH
KJIACCUYECKOM U COBPEMEHHON (DU3UKH, a TakKe METOJaMH IPaKTUUYE€CKOTO
NPWIOKEHUS (PU3NYECKUX 3HAHUM;

— (¢dopMupoBaHHE (PU3NYECKOTO MBIIUICHHUS U OCHOB €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

— OBJAJCHHE MPUEMAMHU U METOJIAMU PEIICHHS] KOHKPETHBIX MPAKTUYECKUX
3a/1a4 U3 pa3HbIX obnacTel Gpu3ukKu.

Huciunnaa «®usnka» o0ecreynBaeT MOATOTOBKY —BBIIYCKHHKA K
OpraHU3alOHHO-YIIPaBIECHYECKOMY BHYy NPO(ECCHOHATBHON NEATEIbHOCTH.

2 Mecto qucunmiiudbl B ctpykrype OIIOII BO

Jucnummaa «du3nkay mpeacTaBiseT co00 TUCIUILINHY, OTHOCSIIYIOCS K
Oo6s3arensHol yactu brioka 1 Jlucuumivuael (MOIyn).

HucrunnHa Oa3upyeTrcsi Ha pesyjbTaTaxX, MOJYYEHHBIX NpU H3YYCHHUH
nuciuIuine « BBeaenue B npodeccutoy, «Bricmas matematukay, « Mapopmartukay,
«Hctopusi», «MeHEIKMEHT pHUCKa aBHANPEANpUATHI, «OCHOBBI OHU3HEC-
IIPOLIECCHOTO YIIPABJICHUS HA BO3AYILIHOM TPAHCIIOPTEN» U « Teopusi MEHEI»KMEHTaY.

Jucouninuaa «®dusmkay SIBISETCA OOCCIICUMBAIOIICH MUIS JIUCIHAILUINH
«ABuanonHasi 6e3omacHocTh», «be3omacHocTh moJjeToB», «locymapcTBeHHOE
peryJIMpOBaHUE  JICSITEIBHOCTH  XO3SAUCTBYIOUIUX  CYOBEKTOB  BO3AYIIHOIO
TPAHCIIOPTay, «MapKeTuHr», «Meroauka MOATOTOBKHU BBITTYCKHBIX
KBATM(PUKALMOHHBIX paboT mo mpoduimo: «OpraHuzaius OU3HEC-NPOLECCOB Ha
BO3JYIIIHOM TpaHcnopte», «MojenupoBanue OM3HEC-TIPOILIECCOB HA BO3AYIIHOM
TpaHcnopTe», «OpraHuzamus  OPEANPUHUMATEIBCKON  JIEATEIbHOCTH  Ha
TpaHcnopTe», « OCHOBBI MAPKETUHTOBBIX UCCJICIOBAHUI B aBUAIIMOHHOM OHU3HECEY,
«OCHOBBI OpraHu3aIi U 00eCredeHUs] BO3MYIIHBIX TEPEeBO30K», «Pernonanbpuas
cpela aBUAIMOHHOTO Ou3Heca», «Teopusi MPUHATHS PEIICHUID», «YTpaBICHHUE
KOHKYPEHTOCTIOCOOHOCTHIO ABHALIMOHHOT'O Ou3Hecay, «IKOHOMUYECKAS
reorpadus», Ui TOATOTOBKM K MPOIEAYpPE 3alUThl M 3alllUThl BBIMTYCKHOU
KBATHM(PUKAIIMOHHOMN pabOTHI.

JlucuuruinHa U3y4aeTcs B 3 CEMECTPE.



3 Komnerennmun ooOy4yamomierocsi, ¢opMupyemMbie B pe3yJbTarte
OCBOEHMS TUCIUILIUHBI

[Ipouecc ocBoeHus nucHMIUIMHBI «BceoOmass wcTopusi» HalpaBieH Ha
dbopMUpOBaHKE CIEAYIOMINX KOMIETCHIIUH:

Kona xomme-
TeHWHAH / MH Pe3ynbTaT 00y4yeHus: HAMMEHOBAaHUE KOMIIETEHIIUN;, MHINKA-
TOPbI KOMIIETEHIINHT
JMKaTopa

Cnoco0eH oCymecTBJIATh NMOUCK, KPUTHYECKHI AHAJIU3 H
YK-1 CHHTe3 HH(OPMAUMHU, MPUMEHATh CUCTEMHbIN NMOIAXOX A
penleHNs MOCTABJIEHHBIX 32/1a4

OcymectBisgeT nouck uHbopMmanuu 00 OOBEKTE, OMpPEAeIsieT
JOCTOBEPHOCTh  MOJyYeHHOW  uH(popmanuu,  (opmMupyer
LIEJIOCTHOE TIpeCTaBlieHre 00 00BEKTE, a TAKXKEe O CYIIHOCTH U
MOCJIENICTBHSIX €r0 (DYHKITMOHHPOBAHUS

PemraeT nocraBiieHHBIE 3a/1a41, UCXO/ISI U3 1IEJIOCTHOCTU O0OBEKTA,
BBISIBJICHUST ~ MEXaHU3MOB  €ro  (yKHIMOHUPOBAHHUS U
MHOTOOOpa3HbIX CBSA3€H BO BHYTPEHHEH U BHEIIHEH cpee
00BeKTa

Cnoco0en HCNO0JIb30BaTh OCHOBHbIE 3aKOHBbI
MATeMATHYECKHUX M  eCTeCTBEHHOHAYYHBIX JUCHUILIHH
(MoayJieit) B mpodeccMOHAIBLHOM 1eATeIbHOCTH, B TOM YHCJIE
€ HCMOJIb30BAHHEM CTAHJIAPTHBIX MPOTPAMMHBIX CPeICTB
3HaeT W TOHUMAaeT OCHOBHBIC 3aKOHBI MaTEeMaTHUKA W
U5 0ke €CTECTBEHHBIX HAyK ¥ BaXXHOCTh WX HCIOJb30BaHUSI B
npodeCCUOHANILHON JEATeIbHOCTH

Hcrnonp3yeT OCHOBHBIE 3aKOHBI MAaTEMAaTUKU W E€CTECTBEHHBIX
U3 nke HayK, B TOM YHCIE JJIA penieHus mpodeccHoHambHbIX 3ajaad,
IPUMEHSIET CTaHAAPTHBIE MPOTPAMMHBIE CPEJICTBA

U/,

Uk,

OIIK-6

[imanupyemsble pe3ysibTaThl U3y4YeHUs TUCUUTUINHBI:

3Hamy:

— OCHOBHBIC TOHSITUSI, 3aKOHBl UM MOJENM MEXaHUKH, DIJIEKTPUYECTBa U
MarHeTu3Ma, KoJeOaHWil W BOJIH, KBAaHTOBOW (DU3UMKH, MOJNEKYJSPHON (U3UKU U
TEPMOJIUHAMUKH, OTITUKH, aTOMHOM U SiACPHOMN (DU3HUKU;

— METO/JIbl TEOPETHUECKOTO U HKCIIEPUMEHTAJILHOTO UCCIIEIOBaHUS B (DU3UKE;

— MaTeMaTU4YeCKHe MOJEIM NPOCTEHIIMX CHCTEM M NPOLECCOB B
€CTECTBO3HAHUU U TEXHUKE.

Ymems:

— pemaTh THUIIOBBIE 3a/ladyd IO OCHOBHBIM pasfeiaM Kypca (QHU3UKH,
WCIIOJIb3YSI METO/Ibl MATEMAaTUYECKOTO aHAIIN3A;

—  YHOOTpeOJISITh ~ MAaTeMaTUYeCKYH)  CHUMBOJMKY  JJIS  BBIpaXEHUs
KOJMYECTBEHHBIX U KAUECTBEHHBIX OTHOIIEHHUI O0BEKTOB;



— WCMOJIb30BaTh (PU3MUECKUE 3aKOHBI MPH aHAIU3E M PEIICHUH MpoOJIeM
npodecCHOHaNBEHOM eI TETBHOCTH;

— TOpPUMEHSATh MATEeMAaTUYEeCKHE METOIbl TPU  PEIICHUH  THIIOBBIX
npohecCHOHANBHBIX 3a7au.

Braoemw:

—  MeTOAaMH  TIOCTPOCHHS  MaTEMaTHYECKOM  MOJACIH  THIOBBIX
po(PECCHOHANIBHBIX 3aJlad M COJACPIKATEIBbHOM WHTEPIPETALMH IOJTYYCHHBIX
PEe3yIbTaTOB,;

— METOJIaMHU TIPOBeJIcHUs (HU3UYCCKUX M3MEPCHHH, METOJaMH KOPPEKTHOM
OIICHKH TOTPEITHOCTEH MIPH MPOBEACHUU (PHU3UUECKOT0 SKCIICPUMEHTA.

4 O0beM TUCHUIUINHBI U BUABI y4e0OHOH PadoThI

OO6m1ast TpyTI0EMKOCTh JUCITUIUIMHBI COCTABJISAET 3 3aueTHbIe enuHuibl, 108
aKaJIeMHYECKHUX JacOB.

Bcero | Cemectpsl
HaunmenoBanue
4acoB 3
OO6mmas TpyJ0eMKOCTh JUCITATLINHEI 108 108
KonTakTHas pabora, Bcero 6,5 6,5
JICKITUH 2 2
NPAKTHYECKUE 3aHATUS 4 4
CEMUHAPBI — —
nabopaTopHbIe pabOThI - -
KypPCOBOM MPOEKT (paboTa) — —
CamocTtosTenpHas paboTa CTyJeHTa 98 98
[TpomexxyTOouHasi aTTeCTalus 4 4
KOHTaKTHas paboTa 0,5 0,5
caMOCTOsATeNIbHAs padoTa Mo MOJATOTOBKE K 3a4ETy 35 35
C OIICHKOH ' '

5 Copep:xaHnne IMCIUTNIIAHBI

5.1 CooTHeceHMs TeM TUCUMILIMHBI U (DOPMHUPYEMBIX KOMIIETEHIIUI
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¢dbu3MKa U TEpMOTUHAMUKA CPC
Tema 3. DnekTpoaruHaMuKa 14,9 + + Héll)_[ (? ’ T, YO
Tema 4. ®usuka kojebaHuil U 14.9 + + JI, 113, T, VO
BOJIH CPC
JI, 113
+ + 2 2
Tema 5. OnTrka 14,9 CPC T, VO
JI, 113,
Tewma 6. KBanToBas ¢usuka 14,9 + + CPC T, YO
Tema 7. ATomMHas u siiepHas JI, 113,
+ +
busuka 14.9 CPC T,Y0
Hroro 3a cemectp 104
[IpomexxyTounoe attectarusi | 4 3a4eT C OLICHKOU
Bcero no gucuuruimze 108

Coxpamenusi: JI — neknus, 113 — npaktudeckoe 3anstue, BK — BXxoaHoMH
KOHTpoJib, T — Tecthl, YO — yctHbIM onpoc, CPC — camocTosiTenbHas padbora
CTyJICHTa

5.2 TeMbl IMCUHMILIMH M BUAbI 3AHATHIA

HaumenoBaHue TeMBbI 1 1m!| c || cpc | kp Bcero
IUCIUATIINHBI 4acoB

Tema 1. Mexanuka 02104 | — — 14 — 14,6
Tema 2. MonekynsipHas pu3uka u 03|06 | — B 14 B 14.9
TEPMOJIMHAMHKA
Tema 3. DnekTpoaAMHAMHUKA 03106 | — — 14 — 14,9
Tema 4. dusuxka koimebaHul u 03|06/ - B 14 B 14.9
BOJIH
Tema 5. OnTuka 03]06 | — — 14 — 14,9
Tewma 6. KBanToBas dusuka 03106 | — — 14 — 14,9
Tema 7. ATomMHas u sjaepHas 03|06/ - B 14 B 14.9
busnka
Hroro 3a cemecTp 2 4 — — 98 — 104
ITpoMexyTOUHOE aTTecTaIus 4
Bcero no pucuuminae 108




5.3 Copaep:kanue TeM AUCHUTITHHBI

Tema 1. PuznyecKkue 0CHOBbI MEXaHUKH

KunemaTnka moCTynarenpbHOro JBWXEHMS. J[MHaMuKa MOCTYHaTeIbHOTO
nBkeHus. KuHemarnka M JUHAMuKa BpanlaTeabHOTrO JBHKeHUs. Pabora u
SHEprusi. 3aKOHbl coxXpaHeHus. KuHeMaTtnka ¥ JUHAMHUKA KUJKOCTEW M Ta30B.
DNEeMEHTHI CTie[UalbHON TEOPUN OTHOCUTEIBHOCTH.

Tema 2. MoJiekyasipHasi pu3uKa U TEPMOTUHAMHUKA

3aKoHBI VJICATBHBIX ra3os. Hauana TEPMOJIMHAMUKH.
MonekynsipHOKHHETHUECKas Teopusi. PeanpHble ra3el v napsl. JKunkoctu. TBepabie
Tela.

Tema 3. DiieKTpOAMHAMHUKA

OnekTpoctatuka. [I0CTOAHHBIN JJIEKTPUUECKUM TOK. DNEKTPUUECKUN TOK B
METaJJIaX, IOJYNPOBOAHUKAX, JKUAKOCTAX M Ta3ax. MarHurHoe ToJe.
DOneKTpoOMarHuTHasT WHAYKOWsA. MarautHele cBoiicTBa BemectBa. (Cucrema
ypaBHeHUI Makcgeia.

Tema 4. ®Pusuka KoJIe0AHUN U BOJH
MexaHnueckue | AJIEKTpOMarHuTHbie KoyieOaHusi. (OCHOBBI aKyCTHUKH.
DJIEKTPOMAarHUTHBIE BOJIHBI.

Tema 5. OnTuka

I'eomeTpuueckass onTtuka. 3akoH mnpenomieHus. Popmyiiel DpeHens.
BonnoBas ontuka. MnHtepdepenuns u audpakuus BouH. [lonspuzauus csera.
3akon Mamoca. 3akon @apanes. J[BoiiHoe myuenpenomiienue. Ilornomenue u
paccesinue ceeta. Jlucnepeus csera. DoroMeTpusi.

Tema 6. KBanToBas pusuka

TeroBoe wu3nmydenune. 3akoHbl abCOMOTHO uY€pHOTO Tena. DOTOHBI.
®orordpdext. JaBnenue ceera. Bonusl ne bpoitns. [IpuHuun HeonpeneaeHHOCTH
['eitzenOepra. BonnoBas ¢yukuus. YpaBuenue [lpeaunrepa. CroHTaHHOE U
BBIHYKJICHHOE M3TyueHue. Jlazepsl.

Tema 7. ATomMHas u siiepHas pusuka

AtoM. CTpoeHue aroma, s>Heprerudeckue ypoBHH. CIEKTpbl aTOMOB U
Monekya. CocraB sijpa, OCHOBHBIE XapaKTEPUCTUKH siApA. DHEPIUsl CBSI3U SAEP.
PanuoaktuBHbBIN pacnan. Peakiuu nemeHus v CUHTE3a siAep. SiepHas SHEpreTHKa.
DnemeHTapHbie yacTullbl. KocMudeckue ayuu.

5.4 IlpakTuyecKue 3aHATHS

Howmep
. TpynoemMkocThb
TEMBI TemaTuka MpakKTUYECKUX 3aHATHI (aacer)
IUCLIUILINHBI
1 I13 1. /luHamMuKa NOCTYNaTeIbHOTO ABUKEHHUSI. 0,1




Howmep

. TpynoeMKoCThb
TEMBbI TemaTuka MpakTUYECKUX 3aHITHMA
(dacel)
TUCITUTUTHBI
113 2. KunemaTuka BpalaTeaIbHOTO ABUKCHHUSI. 0,1
13 3. JluHamuka BpamaTeabHOTO IBHKEHHUS. 0,1
I13 4. 3akoHBI COXpaHEHUS B MEXAHUKE. 0,1
I13 5. 3akoHEBI HIEaATBHBIX Ta30B. 0,15
, I13 6. MoiekyJIipHO-KMHETUYECKasi TEOPHsI 0,15
I13 7 IlepBoe HA4YanO TEPMOAUHAMHUKHU 0,15
I13 8. PeanpHrble ra3pl. JKUIKOCTH. 0,15
I13 9. DnmekTpocTaTHKa. 0,2
3 13 10. DnexkTpuyeckuii TOK. 0,2
I13 11. MarautHoe noJie. DIEKTPOMarHUTHAs 02
WHAYKIHSL. ’
[13 12. KonebarenbHblil KOHTYp. [lepeMeHHbIN 03
4 TOK. ’
[13 13. Mexanuueckue kosiebanus. BoaHoBbie 03
IPOIECCHI. ’
[13 14. 'eomeTpuyeckas ONTHKA. 0,15
I13 15. BonHoBas onTHka. 0,15
S 13 16. Ionspuzanus ceeta. [lornomienue crera. 015
JIByydenpenomieHue. ’
I13 17. ®otomeTpus. 0,15
I13 18. TermioBoe u3nyydeHue. 0,3
6
I13 19. ®oroaddekr. 0,3
I13 20. Atom bopa. 0,2
7 I13 21. PeHTreHOBCKOE U3ITyUCHHUE. 02
PanmnoakTuBHOCTE. '
I13 22. AnepHble peakiuu. 0,2
HWroro no nucnuruinue 4

5.5 JlabopaTopHBIil IPAKTUKYM

JIabGopaTopHBIi MPAKTUKYM Y4E€OHBIM IJIAHOM HE MPEyCMOTPEH.




5.6 CamocrosiTesibHasi padoTa

Howmep
. Tpy1oeMKOCTb
TEMBI Buasl camocTosTenbHOM paboThI (aach)
JHUCHUILIMHBI
N3yueHne TeopeTnuecKoro Marepuarna.
1 [ToaroroBka K yCTHOMY OIPOCY U TECTY. 14
Brinmonnenue nomamnero 3aganus [1, 2, 10-12]
N3yueHne TeopeTHuecKoro Marepuara.
2 [ToaroroBka K yCTHOMY OIPOCY U TECTY. 14
Brinonnenue nomainero 3aaanus [1-3, 8]
N3yueHne TeopeTHuecKoro Marepuara.
3 IToaroroBka K yCTHOMY OIPOCY U TECTY. 14
Brinonnenue nomainnero 3agadus [1,3, 8, 10-12]
N3ydenune TeopeTu4ecKoro Marepuana.
4 IToaroroBka K yCTHOMY OMPOCY U TECTY. 14
Brinonnenue nomamsaero 3aganus [1-2, 4, 6-7, 9-
12]
N3ydenune TeopeTu4ecKoro Marepuana.
5 [ToarotToBka K yCTHOMY OMPOCY U TECTY. 14
Brinonnenue nomamnero 3agadus [1,3-5, 9-12]
N3yueHne TeopeTHuecKoro Marepuara.
6 [ToarotToBka K yCTHOMY OMPOCY U TECTY. 14
Brinonnenue gomaininero 3agadus [1-3, 10-12]
N3ydenune TeopeTU4ecKoro Marepuana.
7 IToaroroBka K yCTHOMY OIPOCY U TECTY. 14
Brinonnenue nomaixero 3agadus [1,6, 9-12]
HToro 1o IUCHUILINHE 98
5.7 KypcoBble IpoeKThbI
KypcoBsie paboThl yueOHBIM MIJITAHOM HE MPETYCMOTPEHBI.
6  YueOHO-MeTOOMYecKOe M HMH(POpPMANUMOHHOE  olOecrmeyeHHe

ANCIHHUIIJINHBI

@) OCHOBHAsA TUMepamypa:
1. Tpodumona, T. 1. Kype ¢pusuku [Tekct]: yued. mocodue. — 19 u3n.
— M.: Akagemus, 2012. — 560 c. — ISBN 978-5-7695-5782-8. — KoanyectBo

7Kk3.: 20.

2. Poanonos, B. H. ®u3nka: yyeOHoe mocodue AJsi aKaIeMHYECKOT0



O0akanaBpuaTa [DJIEKTPOHHBIN pecypc]. — 2-e u3A., ucnp. u gon. — M.: FOpaiir,

2017. — 295 c¢— ISBN 978-5-534-08600-3. — Pexum pocryna:
https://urait.ru/viewer/fizika-399710
3. IIpakTH4yeckue 3aHATHS M0 001IeMy Kypcy GU3UKHU : y4eOHUK I

O0axasaBpuaTa u MaructTparypsl [OnextponHsiii pecypc]/ I'. B. Epodeesa, 1O.
1O. Kproukos, E. A. Cxusposa, U. I1. Yepno. — M.: IOpaiit, 2018. — 492 c. —
ISBN 978-5-534-09399-5. — Pexxum nocryma: https://urait.ru/viewer/prakticheskie-
zanyatiyapo-obschemu-kursu-fiziki-427811

6) OononumenvHas aumepamypa.

4, 3oreeB, A. B. O0mas ¢usuka: MexaHuka. DJIEKTPHYECTBO H
MarHeTu3M : Y4yeOHOe moco0Me Js1 aKaJeMHUYeCKOro OakajaBpuara
[DnexTponHbIi pecypc]/ A. B. 3oteeB, A. A. CKISHKUH. — 2-€ U3J., UCIIP. U JOII.
— M.: Opaiit, 2018. — 244 c. —ISBN 978-5-534-06856-6. — Pexxum goctyma:
https://urait.ru/viewer/obschayafizika-mehanika-elektrichestvo-i-magnetizm-
418987

S. [Ipomknn, C. C. MexaHuKka, TEPMOAMHAMUKA U MOJICKYJISPHAs
¢pusuka. COopHuk 3aga4y: y4deOHOe mocoOMe /I AKAAEeMHYECKOro
O0akanaBpuarta [OnekTpoHHsiil pecypc]/ C. C. Ilpomkun, B. A. Camoneros, H. B.
Humenckuit. — 2-e uzn., ucnp. u gon. — M.: FOpaiir, 2018. — 467 c. — ISBN 978-
5-534-04772-1. —  Pexum  goctyma:  https://urait.ru/viewer/mehanika-
termodinamika-i-molekulyarnayafizika-sbornik-zadach-415347

6. ['opnau, B. B. ®usuka. 3agaum, Tecrbl. MeToabl pelieHHUs :
yueOHoe nmocodue sl NPUKJIATHOTO 0akajiaBpuara [DIJIEeKTPOHHBIN pecypc]. —
M.: FOpaiit, 2018. — 301 c¢.— ISBN 978-5-534-08109-1. — Pexum nocrymna:
https://urait.ru/viewer/fizika-zadachi-testy-metody-resheniya-424246

7. KpaBuenko, H. 0. ®usuka: y4eOHHMK W NPAKTHKYM Ui
NPUKJIAJTHOIO 0akajaBpuara [DIeKTpOoHHbIN pecypc]. — M.: FOpaiit, 2017. —

300 c. — ISBN 978-5-534-01027-5. — Pexxum goctyma: https://urait.ru/viewer/fizika-
399457

8. Bonbkenmreiin, B.C. CoopHuk 3aga4 mo odmemy Kypcy Gpusnkmn

[Texct]/B.C.Bonbkenmreiin— C-116:CnienimanbsHas nureparypa, 1997. —328 c.
—ISBN 5-86457-033-8. KonmnuectBo 3k3. 36.

8) npoecpammuoe obecneuenue u Mnmepnem-pecypcoi:
Q. 3aouHas pusuko-rexuuveckas mkojga MOTH. — M, 2018. — Pexxum
nocryma: http://www.school.mipt.ru/ , ceoboaubIi (1aTa oOpaienus: 15.05.2021).

2) npoepammuoe obecneveHue (TUyeH3UoHHoe), 6a3bl OAHHbIX,
UHDOPMAYUOHHO-CNPABOYHBLE U HOUCKOBbLE CUCTEMbL:

10. EnuHoe okHO jgocTynla K o00pa3oBaTejJbHbIM pecypcam
[DnexTponHbIit pecypc]. — Pexxum moctyma: http://window.edu.ru/ , cBoGO HbI#
(mata obpamenus: 15.05.2021).

11. DaexrpoHHas OnoduoTeKa HAYYHBIX nyoJIuKanuin
«eLIBRARY .RU» [3nekTponnsiii pecypc] — Pexum nocryna: http://elibrary.ru/
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CBOOOIHBIN (naTa obpamenus: 15.05.2021).
12.  DJaeKTpOHHO-OMOJMOTeYHasi CHCTeMa wu3AaTeJbcTBa «JIaHbY
[DnexTpoHHBIH pecypc] — Pexum gocryma: http://e.lanbook.com/ , cBoOoaHBI#

(mata obpareHus:

15.05.2021).

7 MaTepl/IaﬂbHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHUIIJINHBI

Haunmenopanue
y4eOHBIX
MPEIMETOB,
KypCOB,
JUCIIUILINH
(Momyneit),
MIPAKTHKU, HHBIX
BUJIOB Y4eOHOIT

HanmeHnoBaHue noMenieHui 1Jist MpOBEACHUS BCEX
BHJIOB YUCOHOM JIEATEIIHPHOCTH, MPEAYCMOTPEHHON
y4eOHBIM IJIAHOM, B TOM YHUCJIC TOMELICHUS IS
CaMOCTOSITEIILHON pa0OTHhI, C YKa3aHHEM MePeUHs
OCHOBHOT'O 000py/I0BaHUs, Y4eOHOHATIISTHBIX

Anpec
(MecTomomoxkeHue)
MOMELIEHUIN 11
IIPOBE/ICHUST BCEX
BUJIOB y4eOHOM
NeSITeIbHOCTH,
IIPENYCMOTPEHHOU
y4eOHBIM TIJIaHOM (B
cllydae peajn3alnuu
o0pa3oBareabHON
IPOTPaMMEI B

JIeSITEIIbHOCTH, OCOOMH ¥ HCIIOJIB3YEMOT0 IIPOTPAMMHOTO .
ceTeBol hopme
HPEAYCMOTPEHHBIX o0ecrieyeHus
JIOTIOJIHUTENBHO
y4eOHBIM ILIAHOM
. yKa3bIBaeTCs
00pazoBareabHOI
HAauMEHOBaHUE
IPOTPaMMBI
OpraHu3alyy, C
KOTOPOH 3aKJIIO4YEH
JIOTOBOD)
®dusuka JlaGoparopHas aynutopus Ne 435 196210, . Cankr-

JlaGopatopusi ocHamiena ob6opynoanuem JIO-30
st maboparopuit  Gusuku  (HAOOPOM TOTOBBIX
YCTaHOBOK), ITAaHT€HIIUPKYIISIMHA, MUKPOMETPAMH,
BEeCaMHU ISt MIPOBEICHUS CIIEYIOIINX
mabopaToOpHBIX PaboT:

— Teopus norpenIHoCTen.

— IIpocreiimme n3mepeHusl.

— H3mepenne yckopeHHUs CBOOOIHOTO MajeHUs C
MOMOIIBIO0 TpuOopa ATBy/A.

— Omnpenenenue ko3 UIMEHTa BOCCTAHOBICHUS U
BPEMEHU COyIapEHHS IIIAPOB.

— Ormnpenenenue  MOJOKEHUS
¢bu3nYeCcKoro MasTHUKA.

— Ompenenenne MOMEHTa MHEPIUH (PU3MUYECKOTO
MasTHUKA.

OeHTpa MaccC

— H3yueHue OCHOBHOTO 3aKOHAa JIMHAMHKH
BpamaTrcJIbHOTO ABUKCHUS (Maf[THI/IK
O6epbeka).

— ['a30BbIE 3aKOHBI.
— OnpezienieHre OTHOILIEHUS TETIIOEMKOCTH

rasza Mmpu MOCTOSTHHOM JIaBJIICHUH K TETJIOEMKOCTH
ra3a npu MOCTOSTHHOM o0beMe 1o MeToxy Knemana
u [lezopma.

—  H3sydenme

TCIIJIOBBIX mponeccon B

[TerepOypr, yiu.
ITunoTos, gom 38,
JUT. A
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HaumenoBanue
y4eOHBIX
MPEIMETOB,
KypCOB,
JICITUTIIAH
(Momyneit),
MPAKTHKU, HHBIX
BHJIOB y4eOHOMH
JESITEIIbHOCTH,
MPeyCMOTPEHHBIX
Y4€OHBIM TIJIAHOM
o0Opa3oBareabHON
IPOTPaMMBI

HanmeHnoBaHue noMenieHui 1Jist MpOBEACHUS BCEX
BHJIOB Y4EOHOM JIeATETHPHOCTH, MPEAYCMOTPEHHON
y4eOHBIM IJIAHOM, B TOM YHUCJI€ TOMELICHUS IS
CaMOCTOSITEIILHON pa0OThI, C YKa3aHHEM MePEUHS
OCHOBHOT'0 000py/I0BaHUs, Y4eOHOHATIISTHBIX
MOCOOUH M MCIIOJIb3YEMOT0 TPOrPaMMHOTO
obecrieueHus

Anpec
(MecTomooxkeHue)
MOMCIIECHUN JUIA
MIPOBEJICHUST BCEX
BUJIOB Y4eOHOI
NESITeIbHOCTH,
IIPENYCMOTPEHHOU
y4eOHBIM TITAaHOM (B
cllydae peayin3aiuu
o0OpazoBareabHOI
POrpaMMBbI B
ceTeBol hopme
JIOTIOJTHUTEIIHLHO
YKa3bIBaeTCs
HAaUMEHOBAHHE
OpraHu3aluu, ¢
KOTOPOH 3aKJIIO4YEH
JIOTOBOD)

W30JINPOBAHHOM CHCTEME.

— MH3yuyeHue CBOMCTB IOBEPXHOCTH KHJIKOCTH.
Onpenenenne  KodppuUUHUEHTa  BHYTPEHHETO
Tpenus no metony Crokca.

KOMIIJIEKT Npe3eHTallMOHHBIX MATEPUATIOB

Jlaboparopnas ayauropusiNe 433

JlaGopatopusi ocHamena ob6opynoanuem JIO-30
st maboparopuit  ¢usuku  (HaOOPOM TOTOBBIX
YCTAaHOBOK) 1S  TNPOBENEHUS  CIEAYIOIIUX
1a0opaTopHBIX paboT:

— Onpenenenne kodp¢uLMEHTa 3aTyXaHusd U
JOOPOTHOCTH KonebaTenbHON CUCTEMBI
($u3HYECKOro MasiTHUKA.

— WccnenoBanue U UCTONBb30BAHUE TOHKHX JIMH3.
— Omnpenenenye JUIMHBI BOJHBI CBETA C MOMOIIbIO
kosier] HeroToHa.

— Omnpeznenenue MOCTOSHHON JU(MPaKIMOHHON
PEIIeTKH.

— HccnenoBanne CBOMCTB NOJIIPU30BAHHOIO CBETA.
— OrmpeneneHre KOHIIEHTPAIIMU pacTBOpa caxapa C
MOMOIIIbIO TOJISIPUMETpA.

—  OmpeneneHnue  dHEpruu
JIBYXPOMOBO-KHCJIOTO KaJHsl.

— WccnenoBanue aucnepcuy ONTHYECKOTO CTEKIIA.
— Omnpenenenue XapakTEePUCTUK TU(DPAKITMOHHON
PELIETKY.

— Onmnpenenenne pacCTOSHUA MEXAY IIEISIMU B
onsite FOHra.

— HUccnenoBanne 3akoHa Mairoca U IpOXOXKIEHUS
NOJSIPU30BAHHOTO  cBeTa  4depe3  (ha3oBylo
TUTACTHHKY.

— MogenupoBaHue ONTHYECKUX TPUOOPOB U
oTpeziesieHUE UX yBEIINYCHHUS.

JUCcComranmn




HaumenoBanue
y4eOHBIX
MPEIMETOB,
KypCOB,
JICITUTIIAH
(Momyneit),
MPAKTHKU, HHBIX
BHJIOB y4eOHOMH
JESITEIIbHOCTH,
MPeyCMOTPEHHBIX
Y4€OHBIM TIJIAHOM
o0Opa3oBareabHON
IPOTPaMMBI

HanmeHnoBaHue noMenieHui 1Jist MpOBEACHUS BCEX
BHJIOB Y4EOHOM JIeATETHPHOCTH, MPEAYCMOTPEHHON
y4eOHBIM IJIAHOM, B TOM YHUCJI€ TOMELICHUS IS
CaMOCTOSITEIILHON pa0OThI, C YKa3aHHEM MePEUHS
OCHOBHOT'0 000py/I0BaHUs, Y4eOHOHATIISTHBIX
MOCOOUH M MCIIOJIb3YEMOT0 TPOrPaMMHOTO
obecrieueHus

Anpec
(MecTomooxkeHue)
MOMCIIECHUN JUIA
MIPOBEJICHUST BCEX
BUJIOB Y4eOHOI
NESITeIbHOCTH,
IIPENYCMOTPEHHOU
y4eOHBIM TITAaHOM (B
cllydae peayin3aiuu
o0OpazoBareabHOI
POrpaMMBbI B
ceTeBol hopme
JOTIOJTHUTEIIBHO
YKa3bIBaeTCs
HAaUMEHOBAHHE
OpraHu3aluu, ¢
KOTOPOH 3aKJIIO4YEH
JIOTOBOD)

Komriext IMPE3CHTAIIMOHHBIX MAaTCPHAJIOB

Jlaboparopnas ayauropust Ne 422

JlaGopatopusi ocHamena ob6opynoanuem JIO-30
s staboparopuit pu3uku  (HAOOPOM TOTOBBIX
YCTAaHOBOK)  JIIsi  TPOBENCHUS  CICIYIOIIUX
J1a00paTOpPHBIX PaboT:

— M3ydyeHHe KWHEMATHKU W JTUHAMUKU JIBHKCHUS
TeJ 10 HAKJIOHHOM MIO0CKOCTH.

— Ompenenenne eMKOCTH KOHACHCATOPA.

— HM3mepeHue  ynesnbHOrO  CONPOTHUBIICHUS
PE3UCTUBHOTO NMPOBOAHMKA.

—  HUccnepnoBanme  cunycompanpHoi — OJIC
WHAYKIHH.

— OmpeneneHre IUPUHBI 3alpPEIIEHHOW 30HBI
HOJTYTIPOBOJHUKA.

— OrmpeneneHue ynenbHOTO 3apsjia JIEKTPOHA
MCTOAOM OTKJIIOHCHHA JJICKTPOHHOTO IIy4YKa B
MarHUTHOM IIOJI€.

— Uzyuenue s3¢pdexra Xosmna.

— OmnpenesneHrne TOPU30HTAIBHON COCTaBIISIOLICH
3eMHOTr0 MaraiuTHOTO OIS IIpU MOMOIIX TAHTCHC —
rajJbBaHOMETpa.

— I/IsyquI/Ie CaAaHTUMCETPOBEBIX JJICKTPOMArHUTHBIX
BOJIH.

JlaGoparopHas aynutopus Ne426

JlaGopatopusi OcHaimieHa JIByMS BBITSDKHBIMHU
mkadaMu Co CTONICITHUIIAMU U BeHTUIIsiTopamu BL]
4-70-25, CTOIIOM-MOMKOM CO CTOJEITHHIEH W
gyameir FRIDURIT, XxuMuyeckuMu BecaMmu,
apeoMeTpoM, 1a00paTOPHBIMHU mkadamu,
mkadaMu IS OJSKIBI, MKapOM Ui XPaHCHUs
peaktuBoB IIIMP, mxkadom 11 HOKYMEHTOB,
CTOJIAMH 1ab0paTOPHBIMH, CTEKJISTHHOM




MPAKTHKU, HHBIX
BHJIOB y4eOHOMH

CaMOCTOSITENIbHOM PadOTHI, C yKa3aHHEM HepeyuHs
OCHOBHOI'O 000PY10BaHUs, yUeOHOHAMISAAHBIX

Anpec
(MecTomooxkeHue)
MOMELIEHUIN 11

HaumenoBanue
MIPOBEJICHUST BCEX
y4eOHBIX 9
BUJIOB Y4eOHOI
MPEIMETOB,
. NESITeIbHOCTH,
KypCOB, HaumeHnoBanue noMmenieHuit 1j1si MpoBEIEHUs BCEX .
o . | TIPeIyCMOTPEHHOM
JICITUTIIAH BHJIOB Y4EOHOM JIeATETHPHOCTH, MPEAYCMOTPEHHON
. y4eOHBIM TJIAaHOM (B
(Momyneit), y4eOHBIM IIJITAHOM, B TOM YHCJIE TIOMEIIECHUS JIJIS

cllydae peayin3aiuu
o0OpazoBareabHOI
POrpaMMBbI B

JESITEIIbHOCTH, MOCOOUH M MCIIOJIb3YEMOT0 TPOrPaMMHOTO .
ceTeBol hopme
PEAYCMOTPEHHBIX obecrieueHHs
JOTIOJTHUTEIIBHO
Y4€OHBIM TIJIAHOM
. YKa3bIBaeTCs
o0Opa3oBarebHON
HAaUMEHOBAHHE
IPOTPaMMBI

OpraHu3aluy, C
KOTOPOH 3aKJIIO4YEH
JIOTOBOD)

XHUMHUYECKOM MOCy10il (MEpHbIE IUITUHAPHI, KOJIOBI,
npoOupku, OIOpeTKH, ...), WHINKATOPAaMH U
IIUPOKUM HAOOPOM XMUMHYECKHX PEAKTHUBOB IS
MIPOBEJICHUS CIIEAYIONINX JJA00PAaTOPHBIX paboT:

— 3aKOH KBHBAJICHTOB.
- IIpurorosnenue
KOHLICHTPAIUH.

— OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKITUH.
— ObpatumMble 1 HEOOpaTHUMBbIE PEaAKIIHH.

— XuMndeckas KHHETHKA.

— CBoiicTBa MaOpacTBOPUMBIX COETUHEHUM.

— CBoiicTBa aJIIOMUHUS U €T0 COETUHEHUH.

— Metamnsl. Koppo3ust MeTasmios.

— I'maponus conen.

— XUMHS KOMIUIEKCHBIX COCAUHECHUM.

pacTBOpOB 3alaHHOMN

8 O0Opa3oBaresbHble U HHPOPMAIMOHHbIE TEXHOJIOTMH

Peanuzanusi KOMITETEHTHOCTHOTO TIOJXOJla TMPEAYCMATPUBAET IHUPOKOE
WCIIOJIb30BAaHUE B YUYEOHOM MpPOIeCCe aKTHUBHBIX (HOPM MPOBEACHUS 3aHATHUM, HA
OCHOBE COBPEMEHHBIX MH(POPMAIIMOHHBIX U 00pa30BaTEIbHBIX TEXHOJIOTHH, YTO, B
COUCTAaHWU C BHEAYJUTOPHON pabOTOM, MPUBOAMT K (GOPMHPOBAHHUIO U PA3BUTHIO
PO eCCUOHATBHBIX KOMITETCHIIMHM 00YJaroImUXCsl. ITO MO3BOJIIET YIUTHIBATh, KaK
WCXOJIHBIN YPOBEHb 3HAHHWM CTYJICHTOB, TaK W CYIIECTBYIOIINEC METOIUYCCKHE,
OpraHU3alMOHHBIC ¥ TEXHUYCCKHE BO3MOKHOCTH OOyUCHHUS.

BxoaHOM KOHTPOJIb MMPOBOJUTCS MpeIofaBaTeIeM B Hadalle U3yYeHUs JUC-
[UTUTMHBL C TEJIBI0 KOPPEKIMH TMPOoIecca YCBOSHUS CTYJIEHTAMU IUIAKTUYCCKUX
enuHMIl. [lepedyeHb KOHTPOJIBHBIX BOMPOCOB MO 00ECTICUNBAIONINM JAUCIUTLIMHAM
MpUBEJICH B 1. 9.4.

Jlexnus kak oOpa3oBaTeibHAs TEXHOJOTHUS TPEICTaBIsICT COOOW YCTHOE,
CHUCTEMAaTUYECKH TMOCIEOBATEIbHOE H3JIOKEHHE TMpenojaBaTeieM Y4eOHOTO



MaTepuaga C IeIbI0  OpTraHM3alMd  IeJICHANpaBICHHONW IMO3HABATEIHHON
NEATETLHOCTH OOYYArOMINXCS M0 OBJIAJCHHUIO 3HAHUSMU, YMCHUSIMH W HABBIKAMHU
YUTAEMOU JUCITUIUIMHBL. JISKIHS COCTaBISET OCHOBY TEOPETUIECKOTO OOyUCHUS B
paMKax JUCIUIUIMHBI W HampaBieHa Ha CHCTEMAaTU3UPOBAHHOE W3JI0KCHUE
HAKOIJICHHBIX U aKTyaJIbHBIX HAyYHBIX 3HAHUH.

[IpakTrueckoe 3aHATHE TI0 JUCIUIUIMHE COJEHUCTBYET BBIPAOOTKE Y
oOy4Jaronmxcss YMEHWW W HABBIKOB NPUMCHCHUS 3HAHUH, TIOJYYCHHBIX B XO7C
CaMOCTOSITENIbHOW  paboThl. [IpakTHdeckwe 3aHATHS Kak oOpa3oBaTebHAs
TEXHOJIOTHs TMOMOTAIOT CTYACHTaM CHUCTEMAaTH3HPOBATh, 3aKPENUTh U YIIyOWTH
3HaHUA.

CaMocTosTenpHass paboTa CTYISHTOB SBIISICTCS OJHOM W3 Ba)KHEHIINX
COCTaBJISIIONIMX  oOpa3oBareiabHOro  mporecca.  OCHOBHBIM — MPUHITUIIOM
OpraHu3allid CaMOCTOSITEIbHOW pabOThl CTYJIGHTOB SIBJISIETCS KOMIUICKCHBIM
MOIXO/, HAmNpaBJICHHBI Ha (QOPMUPOBAHHE HABBIKOB PEMPOIYKTUBHOW U
TBOPYECKOU JCATEITHPHOCTH CTYICHTA B ayAUTOPUH, ITPH BHEAYTUTOPHBIX KOHTAKTaX
C MpernojaBaTesieM, MPU JTOMAaIllHeH MOATroToBKe. [ TaBHAs I1e/Ib CaMOCTOSITEbHOM
paboOTHI CTYACHTOB — Pa3BUTHE CTIOCOOHOCTH OPTaHW30BHIBATH W PEATM30BHIBATH
CBOIO JICSTEIBHOCTH O€3 MOCTOPOHHETO PYKOBOACTBA U nomoIu. CaMocTosTeTbHas
paboTa moapasyMeBaeT BBIOJTHEHHE CTYIACHTOM IIOMCKa, aHaau3a WH(popMaIuy,
npopabOTKy Ha ATOM OCHOBE y4eOHOr0 MaTepuasa, MOArOTOBKY K MPOEKTaM.

9 ®oHI OLEHOYHBIX CPeACTB JJf NMPOBEACHUS TEKYNIEro KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXYTOYHOM AaTTeCTAMH MO0 HTOraM OCBOEHUs
AUCHMILTHHBI

VYpOBEHb U KaueCTBO 3HAHUI O0YyYarOIIMXCSl OLIEHWBAIOTCS IO pe3ysbTaTraM
BXOJIHOI'O KOHTpPOJIA, TEKYLIEro KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUYHOM
aTTECTALMH 110 UTOTaM OCBOEHUS JUCLUIUIMHBI B BUJIE 3a4€Ta C OLIEHKOM.

VY CTHBIN 0npOC IPOBOAUTCS HA MPAKTUYECKHUX 3aHATHUSX C LIEJIBIO KOHTPOJIS
YCBOEHHUSI TEOPETUYECKOr0 Marepuaja, H3jgaraemMoro Ha Jekuuu. llepeueHp
BOIPOCOB ONPEIENSIECTCs YpPOBHEM IOATOTOBKM Y4eOHOM Tpymnmbl, a Takke
WHIUBUY AIbBHBIMA OCOOEHHOCTSIMU O0YYarOIINXCS.

TecTsl ciykaT 1Jisi TPOBEPKHU CTENEHU OCBOEHHUS MaTepualia MpeblTyIInxX
JICKIIUH.

[IpomexxyTouHast aTTeCTalus MO0 UTOraM OCBOEHUS AUCLIUIUIUHBI IPOBOIUTCS
B BHJIE 3auyeTa C OLEHKOM B 3 cemecTpe. K MOMEHTY chnaum 3adera ¢ OLICHKOU
JOJDKHBI OBITh YCHEIIHO NPONJEHBI Mpeablayle (GopMbl KOHTPOJIS. 3ayeT ¢
OLICHKOM TO3BOJISIET OLIEHUTh YPOBEHb OCBOCHHUSI KOMIIETCHILIMWA 3a BECh MEPUOJ
U3YYEHUS JUCLUIUINHBIL.

JUIsi mpoBeeHUs TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MHPOMEXYTOYHOU
aTTeCTallMM II0 HMTOraM OCBOCHMS JAMCLMIUIMHBI B BHUJAE 3ayeTa C OLICHKOMN
IPEeIyCMOTPEH YCTHBIM OTBET MO OuiieTam, COJEp)KalUM TPU TEOPETHUECKHUX
BOIIPOCA.



9.1 ba/UIbHO-PeTHHIOBasl OLIEHKA TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
U 3HAHMI CTYJAEHTOB O IMCUUILIHHE

He npumensercs.

9.2 Meroauyeckue PEKOMEHJAUMM IO TMPOBEJCHUIO TMPOLEAYPbI
OllCHUBAHUS 3HAHUI, YMEHMH W HABBIKOB M (MJIM) ONbITA JeATEJbHOCTH,
XapPaKTepU3yIIIUX 3TANbI ()OPMHUPOBAHUS KOMIIETEHIIMIA

Y CTHBIN OIPOC OLICHUBACTCS CJICAYIOIMIMM 00pa3oM:

— «3a4TeHO»: OOydYalolIMMCS JaeT OTBET Ha TMOCTAaBJIEHHBIA BOIPOC IO
CYIIECTBY M IPAaBWJILHO OTBEYAET HA YTOUYHSIOIIHE BOIIPOCHI;

— «HE 3a4TEHO»: OOy4YalOIIMICsl OTKA3bIBACTCS OTBEUYATh HAa MOCTABJICHHBIN
BOIIPOC, JUOO OTBEUAaeT Ha HEro HEBEpHO U mnOpu (HOPMYIUPOBAHUU
JIOTIOJIHUTENIBHBIX (BCIIOMOTATEIbHBIX ) BOIPOCOB.

TecT orieHUBaETCs CAEAYIONUM 00pa3oM:

— «3a4TEHO»: TI0 UTOT'aM TE€CTa BEPHBIMU SBIs0TCS Oosiee 61 % OTBETOB;

— «HE 3aYTEHO»: 110 UTOTaM TECTA BEPHBIMU SIBIAIOTCS MeHee 60 % OTBETOB;

9.3 Tembl KypCOBBIX IPOEKTOB MO ANCIIMILIMHE
B yueOHOM m1aHe KypCOBBIX pabOT HE MPEIyCMOTPEHO.

9.4 KoHTpoOJibHBbIE BONPOCHI [JIsi NMPOBEJCHUSA BXOJHOT0 KOHTPOJIS
OCTATOYHBIX 3HAHUH MO 00eCIeYNBAIOIIUM JUCIIHILINHAM

1. Buas! BHemHUX KineHToB Ha BT.

2. Bujp1 poI1eccoB B IPayKIaHCKOW aBUAIIUH.

3. Mudopmanus. Knaccudukarms nadpopmaium.

4. Knaccuueckoe v TeOMETPUYECKOE ONPEECIICHHS BEPOATHOCTH.

5. Ha3znauenue TekCcTOBOro mpoueccopa

6. Onpenenenue MmaTpuilbl. Buasl maTpuil. JleicTBUS Haa MaTpUIlaMHU.

7. Ompenenenue mnpousBogaHON GyHKIMH. Ee TeoMeTpudeckuil CMBICIL.
MexaHnueckue MpuIoKeHUs! TPOU3BOIHbBIX.

8. OCHOBHbIE HANIPABJICHHS] KOMMEPUECKON pabOThl aBUAKOMITAHHIA,

9. OcHOBHBIE HaNpaBICHUs] KOMMEpPUYECKON pabOThl a3pONOPTOB;

10. OcHOBHBIE PEKUMBI PAOOTHI IEKTPOHHOM TAOHIIBI.

11. Tlepeunmcrnure u KpaTKO oOXapakTepusynre oOmme (QyHKIUN
MEHE[KMEHTA.

12. Tlepeuncnute OCHOBHBIE 3TaIbl padOTHI C JIEKTPOHHOM TaOIUIEH?

13. TloHsaTHE pUCKA U €r0 CYIIHOCTb.

14. TlonsiTve TepMHUHA «OU3HEC-TIPOIIECCY.

15. [loHSATUS «KYTBTYpa» U «IMBHIIM3AIUS: COOTHOIIIEHUE MOHATUH, pa3HbIe



MOJIXO/IbI.
16. Co3nanue manok u ¢aiinos.
17. Ctparernueckoe, TAKTUYECKOE U ONEPATUBHOE YIIPABIICHHUE.
18. daiinosas cucrema Windows. Opranuzarus goctyna K daimam.
19. llenn koMMepUeCKOU AesITEIbHOCTH aBUAIIPEATIPUATHIA;
20. Uto Takoe MakpOCHhI U JIJIsl Y€TO OHHU UCTIONB3YIOTCS?
21. Yto Takoe popmyia B 3JEKTPOHHOM TaOJIUIE U €€ TUIIBL.
22. Yto Takoe ¢opmyJia B SJIEKTPOHHON TaOIUIE U €€ TUIIBI?
23. Uto Takoe PyHKIHUS B AJICKTPOHHOM TaOJIMIIC U €€ TUITHI?

9.5 Onucanue nokasareJjed u KPHUTEPHUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIIHCaHHuE IIKAJ OCHUBAaHUSA

IToxazarenu
OLICHUBAaHUS
KomrmeTennuu (MHAMKATOPBI Kpurepuu oniennBanus
JIOCTHYKCHHS )
KOMIIETCHITNH

I sran

3HaTh:

— OCHOBHBIE TOHATHS, 3aKOHbI W  MOJENH

MEXaHWKH, DJIEKTPUYECTBA M  MAarHeTU3Ma,

KoJIcOaHWI UM  BOJH, KBAaHTOBOM  (DU3UKH,

MOJIEKYJISIDHOM ~ (UM3UKA W TEPMOAUMHAMUKH,

ONTHUKH, aTOMHOU U AepHON (PU3UKH;

Wb, - METO/IbI TEOPETUYECKOTO 17}
HKCIEPUMEHTAJILHOTO UCCIIE0BaHNUS B (DU3HKE;

YK-1 U5, g
OIK-6 W e — MareMaTH4eCKHe MOJENId MPOCTEUIINX CUCTEM
e Y IIPOLIECCOB B €CTECTBO3HAHUU U TEXHHKE.
OIKé YMerTsh:
— pemarb TUIOBBIE 33a4d IO OCHOBHBIM
pasnenaMm Kypca (U3WMKH, HUCIOJB3YS METOIbI
MaTeMaTH4eCKOTr0 aHaIN3a;
— ynoTpeOysTh MaTeMaTu4eCKy0 CUMBOJIUKY IS
BBIPAXKEHHUS KOJWYECTBEHHBIX W Kaue€CTBEHHBIX
OTHOILICHUN OOBEKTOB.
II 5ran
YMeTh:
A, — UCTIOJIb30BaTh (PU3NYECKHE 3aKOHBI TTPU aHa3e
VK-1 U2y, u peHIeHI/II/I. npobiieM  TpodecCUOHATBLHOM
OIK-6 W e JIEATEIIbHOCTH;
02 — TMPUMEHATh MaTE€MaTUYECKHUE METOAbl IpHU
OfKe peIlIeHNH TUIOBBIX MPO(eCcCHOHANbHBIX 3a/1au.

Braners:




— METOJaMU IIOCTPOCHMSI  MaTeMaTU4eCKOU
MOJIEIM THUIIOBBIX MPOQPECCHOHANBHBIX 3a/ad H
COJIEPKATENBHOM HMHTEPHPETALUN TOJIYYEHHBIX
pE3yIbTaToB;

— METONAMU IIPOBEACHUS buznyeckux
U3MEPEHUM, METONAMHU KOPPEKTHOM  OLEHKH
NOTPENIHOCTEN MpPU MNPOBEACHUU (PU3HUECKOTO
DKCIIEPUMEHTA.

[IIkana oueHUBaHUS IPU TPOBEACHUH MPOMEXKYTOUHON aTTECTAL[UN

«Omauunoy» BBICTaBIsAETCA OOydaroUnIeMycsl, MOKa3aBLIEMY BCECTOPOHHHE,
CUCTEMATU3UPOBAHHBIE, TIIYyOOKHE 3HAHUS MO PacCMATPUBAEMON KOMIIETEHUIUU H
YMEHHUE YBEPEHHO NMPUMEHATh UX HA MPAKTUKE MPU PEUICHUH 3a/1a4, CBOOOJHOE U
paBUIbHOE OOOCHOBaHUE MPUHATHIX penieHud. OTBeyas Ha BONPOC, MOMKET
OBICTPO U 0€30MIMO0YHO MPOUIUIFOCTPUPOBATH OTBET COOCTBEHHBIMU MPUMEPAMHU.
OOyyaromuiics caMOCTOSITENIbHO MPABWIIBHO PEIIaeT 33/a4y, 1aeT 00OCHOBAaHHYIO
OLICHKY MTOr'aM PEILEHUS.

«Xopouwioy epicTaBiseTCs 00y4YarOIIEMyCsl, €CJIM OH TBEPAO 3HAET MaTepual,
I'PaMOTHO U MO CYyLIECTBY M3J1aracT €ro, yMeeT IPUMEHATh NIOJIy4CHHbIC 3HAaHUS Ha
IIPaKTUKE, HO JIOITyCKAET B OTBETE WM B PELICHUU 33a]a4l HEKOTOPbIE HETOYHOCTH,
XOPOILLO BJIAJIEET BCEM COJIEPKAHUEM, BUIIUT B3aUMOCBSI3H, HO HE BCETa JENAET ITO
caMOCTOATENbHO 0e3 momonu mnpenonaasarens. OOydaromuics pemaer 3aaady
BEPHO, HO TIPH MOMOIIM MPENOAABATENS.

«Yooenemeopumenvnoy» BbICTABIAECTCA O00yYaloIIEMyCsl, IOKa3aBIIEMY
(dbparMeHTapHbIi, pa3pO3HEHHBIM XapaKTep 3HAHWU, HEIOCTATOYHO MPABUIILHBIC
(bopMyupoBKM 0a30BBIX MOHATHIA, HAPYLIEHUS JIOTUYECKON MOCIEI0BATEILHOCTH
B U3JIO)KEHUHM MPOrPaMMHOI0 Marepuaia, HO MPU 3TOM OH BJaJEET OCHOBHBIMU
pazmenamMu  yuyeOHOM mporpaMMbl B paMKaxX 3aJlaHHOM — KOMIIETEHIIHH,
HEOOXOJUMBIMU JJIsl JAaJIbHEHIIEro OOy4eHHUs U MOXKET NMPUMEHSTh MOTyYEHHbIC
3HaHUS M0 00pa3ily B cTaHAApTHOU cuTyauuu. OTBeYaeT TOJbKO HAa KOHKPETHBIH
BOIIPOC, COEIMHAET 3HAHMS M3 Pa3HbIX pa3/iesoB Kypca TOJBKO MPU HABOISIIMX
Bonpocax npenogasarens. CuUTyallMOHHAs 3aja4ya pelleHa HE IOJHOCTBIO, WIIN
COJIEP>KaTCsl HE3HAUUTEIbHBIC OLITUOKHU B pacyeTax.

«Heyooenemesopumensroy BHICTaBISIETCA 00yYaronieMycs, KOTOPBI HE 3HAeT
OonbllIell 4acTH OCHOBHOTO COJEpKaHUS Y4yeOHOM NporpaMMbl TUCILUIUIMHBI B
paMKax KOMIETEHIIUH, T0MmycKaeT rpyobie oMOKH B GOPMYIMPOBKAX OCHOBHBIX
NOHATUH JUCHUIUIMHBL M HE YMEET HCIOJIb30BaTh IOJYYEHHBbIE 3HAHUS TPH
pEelIeHUN TUNOBBIX MpaKkTHUecKuX 3anad. He packpbITel riyOrMHa U MOJHOTA MpU
OTBeTax. 3a/laya He pelieHa Jake Mpu MOMOLIY MpenogaBaTess.

9.6 TumnoBble KOHTPOJIbHbIE 3aJaHUsl /JI TPOBeJAeHHs] TeKYIIero
KOHTPOJISI M TNPOMEKYTOYHON aTTecTAIMH MO0 UTOraMm oOOy4YeHUsl 10
AMCHHUILINHE



TCCTI/IPOBaHI/Ie N YCTHBIC OIIPOCHI IMPOBOAATCA 11O CICAYIOIIUM TEMAM:

Mexanvka

1. OCHOBHBIE MOHATUS KHHEMATUKH MOCTYNATENbHOTO IBHXKEHHSI: CKOPOCTb,
YCKOpEHHE, TPAEKTOPHS, yTh, UEHTP Macc. CUCTEMBI KOOPIUHAT.

2. NMunamuka. Cuna. Macca. Umnynsc. MHepuuanpHble CUCTEMBI OTCYETA.
3akonsl HproToHa.

3. Pabora. Kunetnueckas 1 noTeHUHaIbHAsI SHEPTUU.

TepMmoauHaMuKa

4. Hayana TepMOJIMHAMUKH.
5. 3aKOHBI HIcaJIbHBIX T'a30B.
6. PeanbHble Ta3bl.

7. KuIKOCTH U TBEPABIE TENA.

DJIEKTPOAMHAMUKA

8. DnekTpuueckue 3apsiapl. 3akoH Kyrmona.
9.HanpsEHHOCTB AJEKTPUYECKOTO TTOJIS.
10.3axon Oma 1151 MPOM3BOJIBHOTO y4acTKa LETIH.
11. MarnuTtHOE€ noue.

12. 3akon buo-Caapa-Jlamnaca.

DJIEKTPOMAarHUTHBIE KOJICOAHHS
13. IlepemMeHHBIN TOK, EMKOCTh, UHIYKTUBHOCTh, aKTUBHOE COMPOTUBJICHUE B
[IETIH IEPEMEHHOTO TOKA, MOIITHOCTb.

Ontuka

14. T'eomerpuueckast onrtuka, (okyc. Dopmyna chepudyeckoro 3epkana.
®dopMyiia TUH3bI, UMEOUIEN chepruuecKue MOBEPXHOCTH.

15. UnTepdepenius. .

16. CnocoObl monyudeHus KorepeHTHbIX BoJH. OmbiT HOHra. bumpusma
Openens.

17. Audpaxuusi.

18. CioHTaHHOE U BBIHYXACHHOE U3lTyuyeHue. Jlazepsl.

KBaHToBas dhu3uka
19. TennoBoe u3y4eHue.

20. dororddexr.
21. ®oToHbI ux HEprus U uMIyibe. Ihdext Komnrona.

Anepnas duszuka.
22. EcTecTBeHHas paanoakTuBHOCTh. [lepnoa monypacnana.

N3yueHne TeOpeTHUECKOTo MaTepuaia MPOBOAMUTCS COIVIACHO BOMpOCaM,
KOTOPBIC BRIOMPAIOTCS MPETOIaBaTeNIeM U3 COJACPKaHUS JUCIUIUIMHBI (11. 5.3).



IlepeyeHb BONPOCOB JJIsl MPOMEKYTOUYHOM aTTecTalun B gopMe 3ayera
C OLICHKOHM B cemecTpe 3

MexaHuka

1. OcHOBHBIE TOHATHS KHUHEMATUKHU MTOCTYNATEIbHOTO JIBHXKEHUS: CKOPOCTb,
YCKOpEHHE, TPAEKTOPHS, yTh, UEHTP Macc. CUCTEMBI KOOPIUHAT.

2. BpamarensHoe nBuxkeHue. lleHTpocTpemuTenrHoe (HOPMAJIbHOE)
YCKOPEHHUE, YIIIOBasi CKOPOCTh, YIIIOBOE YCKOPEHUE, PAINYC KPUBU3HBI.

3. Jlunamuka. MarepuanbHas Touka. Cumima. Macca.  Hwmmynsc.
NHepunanbHble cCHCTEMBI 0TCU€Ta. 3aKOHBI HhIOTOHA.

4. l1-oii 3akoH HproTOHA. 3aKOH COXpaHEHUS UMITYJIbCA.

5. PeakTuBHOE NBMKEHHE. YPaBHEHHUE [BWKCHHUS Tella C IEPEMEHHOU
MacCCOH.

6. biinsko- u nanpHOMENCTBYIOMME Criibl. Cuibl TpeHusa. Cuibl yIpyrocTH.
3aKOH BCEMUPHOTO TATOTEHUSI.

7. KocMuyeckue CKOpOCTH.

8. Pabora. Kunernueckas ¥ MOTEHLMANbHASA SHEPIHHU. 3aKOH COXPAHEHHUS
MEXaHHYECKON YHEPTUH.

9. LlenTpanbHBIN yaap.

10. OcHOBHO# 3aKOH JUHAMHKA BpPalIaTeIbHOTO IBUKCHHUS. MOMEHT CHIIBI.
MowmenT nmnynsca. MomenT nnepiuu. Teopema I rorirenca-1lrernepa.

11. Kunernueckasi sHEprusi Bpalarierocs Tea.

12. 3akoH coxpaHeHUss MOMEHTa UMITyJIbca. [ upocKor.

13. N'apMonuyeckue KojebaHUsi U UX MapaMeTphbl. YpaBHEHUs KOJeOaHUMN
MPY>KUHHOTO, MAaTEMATUYECKOTO U (PU3MUECKOTO MasiTHUKOB.

14. CoOcTBEeHHbIE U BBIHYXIACHHBIC KOJICOaHUs. 3aTyXarollue KoJeOaHus.
Pe3onaHnc.

15. ITpuniun otHocutenbHOCTH ['anmunes. [locTynaTel cienuanbHON TEOPUU
OTHOCUTEIBHOCTH.

16. IlpeoOpazoBanusi JlopeHnia. OTHOCHUTENIBHOCTh PACCTOSIHUM U
MIPOMEKYTKOB BPEMEHHU.

17. CB43p MacChl U SHEPTUU.

TepMonnHamMuka

18. M3omnpouecchl. 3akoHBbI UACATBHBIX Ta30B. YpaBHeHue KianelpoHa-
Menneneesa.

23. TemoémkocTs U €€ Bunbl. Dopmyna Maliepa.

24. IlepBoe Ha4aJI0 TEPMOAMHAMHUKHU.

25. ApmnaGatmueckuit mporecc. @opmyna Ilyaccona. Pabora B u3zo- u
annabaTUYeCcKuX mpoLeccax.

27. Kpyroseie nipoueccel. Lk Kapho.

29. Bropoe Hayaio TepMOJMHAMHUKHU.

28. Dutponus. ®opmyna Knaysuyca. CTaTUCTUUECKUN CMBICI SHTPOIUH.

19. MonekynsipHO-KUHETHYECKasi TeOpHs (OCHOBHBIE MOJI0KeHUs ). OCHOBHOE
ypaBHEHUE KUHETUYECKON TEOPUHU UJCANbHBIX Ta30B.




20. Pacnipenenenrie MakcBesia MOJIEKYJ IO CKOpOCTsIM. CpeHsisi CKOPOCTb.
Cpennsst kBajpaTUyHasi CKOPOCTb.

21. bapometpuueckas ¢popmyna. Pacnpenenenue bonbimana.

22. Iuddysua. Buyrpennee tpenue. TemnonpoBogHOCTb. YpaBHEHUS s
OMMCAHMS 3TUX IPOLIECCOB.

26. MonekynsapHO-KMHETHYECKAs TeOpUsl TEII0EMKOCTU. CTeneHru CBOOOIBI.

30. Peanbusbie rasel. U3otepmbl Duaproca. Ypasuenue Ban-gep-Baannsca.

31. Dddext dxoynsa-Tomcona. CxxmkeHHE Ta30B.

32. Kuakoctu. [ToBepxHoctHoe HaTsxeHue. Gopmyna Jlamnaca.

33. CtpoeHue TBEPABIX TeNl. DHEPTUsI MOJIEKYJ ra3a, >KUJIKOCTU U TBEPIOTO
Tena.

DJIEKTPOJIMHAMUKA

34. Dnektpuueckue 3apsaapl. 3apsa U ero coxpaHeHue. OnbIT MUITMKEHA.
3akoH Kynona.

35. Hamps:k€HHOCTh dJEKTpUUYECKOTO TMois. BekTop »snexTpuyueckoi
UHAYKIUU (3JIEKTPUYECKOTro cMelleHus ). [IpuHmn cyneprno3uinn 3JeKTpUuYecKuX
TIOJIEH.

36. Ilotok BekTOpa WHAYKUMH DJIECKTPUUECKOro moJid. Teopema
Octporpaackoro-I'aycca.

37. Pabora B anekTpocrarnyeckoM nodge. [lorenuuan. Csizb HaPsHKEHHOCTH
Y MIOTEHIINAIA.

38. Ilosie B Bewmectse. [lomsipusanus AUIIEKTPUKOB.

39. DnektpoémkocTb. KoHIeHcaTopbl. DHEprusi KOHAEHCATopa. JHEPrus
JIEKTPOCTATUYECKOTO OJISL.

40. DnexTpuueckoe conmpoTuBiieHHE. 3akoH OMa ISl yyacTKa IIeIy, 3aKOH
Owma 1151 3aMKHYTOM 1ETIH.

41. MoIHOCTb AJIEKTpUUECKOro ToKa. 3akoH Jlxoyinsa-Jlenua.

42. IlpaBuna Kupxroda.

43. Tok B KUAKOCTIX. 3akoHBI Dapazes.

44. Tok B razax. [1lma3zma.

45. Pabota BbIXOJa dJEKTpOHOB. KOHTakTHas pa3HOCTh MOTEHIIMAJIOB.
Tepmonac. DHEPreTUYECKHUE 30HbI B KPUCTAIIIIAX.

46. IlomympoBomuuku. CoOcCTBeHHass M MpPUMECHas MPOBOAMMOCTH. P-N
nepexon. TpaH3ucTop, cBeTo- U GOTOTUOBI.

47. MarHuTHOEe TMOJE€ U €ro XapakTepUCTUKU. BeKkTop HampsEHHOCTH
MarHMTHOTO MOJIS.

48. 3axon bno-Caapa-Jlamnaca.

49, 3aKOH MOJIHOTO TOKA JJISI TOKOB IMPOBOJIMMOCTH (T€OpEeMa O ITUPKYJISIIIIH ).
MarauTHbI€ TTOJISI MPOBOHUKOB PA3TUIHON (HOPMBI.

50. 3akon Awmmepa. BzaumonelicTBre mapajielibHbIX MNPOBOAHUKOB. Cuila
JlopeHnua. JIBukeHue 3apsKEHHBIX YaCTHIL B 3JIEKTPUYECKOM U MArHUTHOM TOJISIX.

51.0OnektpomaruuTHas uWHAYKIUSA. 3akoH @Dapanes. I[lpaBuno Jlenua.
Tpanchopmarop.

52. Camoumnaykuus. MuayktuBHOCTh. B3ammuas unaykuus. Toku dDyxko.
DKCTPATOKHU. DHEPTUsi MArHUTHOTO TOJIS.




53. MarHutHble MOMEHTHI 3JEKTPOHOB U aTomoB. Kiaccuduxanus
MarHeTukoB. [1apa- u nuamaraeTuku. GeppoOMarHeTUKH.
54. YpaBHenust MakcBeia.

DJEKTPOMAarHUTHEIE KOJIeOaHUs

55. CoOcTBeHHBIE JJIEKTPOMArHUTHBIC KOJeOaHUs, ypaBHEHHE, YacTOTa
KoJIeOaHUH, 3aTyXalolie U He3aTyXarolue KojaeOaHus.

56. BoiHyX/IeHHBIE 3JEKTPOMAarHUTHbIE KOJeOaHMs, YacToTa, aMIUIUTY[A,
pE30HAHC.

57. IlepeMeHHBIH TOK, EMKOCTh, HHIYKTHBHOCTH, aKTUBHOE COTIPOTUBIICHHUE B
[IeH NIEPEMEHHOT0 TOKa, MOIIHOCTb.

BoJiHOBbIE ITpO1IECCHI

58. Bonnsl, ux mapametpsl. BoaHoBoe ypaBHeHHe. CTOSUrE BOJTHBI.

59. Akyctuka. CKOpOCTb 3ByKa B Ta3ax.

60. Dddext Hommepa.

61. DnekTpoMarHUTHBIC BOJHBI. DHEPTHS AIEKTPOMArHUTHBIX BOJIH.

62. OcoGeHHOCTH pacTIpOCTPaHEHHSI JIEKTPOMATHUTHBIX BOJIH B Pa3IUYHBIX
cpenax.

Onruka

63. Pa3BuTue B3rsAI0B Ha MpUpPOAY cBeTa. KoprmyckymsipHas U BOJHOBas
teopuu. [lIkana 1yiH BOJIH.

64. ITpunmun depma. 3aKoH NpeIOMIICHUS CBETA HAa TPAHMIIE JIBYX CPE/I.

65. ®opmynbr Openens, yroua bproctepa.

66. I'eomerpuueckas ontuka. Dokyc. Dopmyna chepudeckoro 3epkana.
dopmynia TMH3bI, UMEOIIEH chepuueckrue MOBEPXHOCTH.

67. Ontuueckue cucteMbl, (OKycHOe paccrosHue. Toicras JMH3A.
OnrTrueckas cucrema riasa.

68. JIyna. Muxkpockor. Teneckor.

69. ®oTomeTpusi. DHEPreTHUECKUE U CBETOBBIC €IUHUIIBL. TeIeCHBI yrod.
Cwuita cBeta. OcBem€HHOCTh. CBETUMOCTD. SIPKOCTB.

70. UnTepdepennns. KorepenTHrie BOJIHBL. BpeMeHHast 1 IpoCTpaHCTBEHHAS
KOT€pPEHTHOCTb.

71. Cnocob6bl momyueHusi korepeHTHbIX BOJH. OmbiT FOnra. bunpuszma
OpeHners.

72. T'eomeTpudeckasi 1 ONTHYECKasi Pa3HOCTh X0/a. Y CJIOBUSI MAKCUMYMOB U
MUHUMYMOB.

73. Uarepdepenmus B mnéHkax. [Ipocsernenue ontuku. Konbia HeroToHa.

74. ntepdepomerpsl. UuTephepomerp MalikenbcoHa.

75. Mudpaxuus. [Mpunuun I'tovirenca. [Tpunnun I'rolirenca-®dpenens. 30HbI
Openers.

76. Indpakuus Openens. dudpakius Ha KPyrioM oTBepcTuu. Judpaxims
Ha JHCKE.

77. Nudpakiusa Opaynrodepa. Judpakuus Ha mIeH.



78. NudpaxuuonHas pemierka. MTHTEHCUBHOCTh AUGPAKIIMOHHOW KapTHUHBI B
3aBHCHMOCTH OT YIJIa OTKJIOHEHHS. [ 1aBHbBIE ¥ TOOOYHBIE MAKCUMYMBI.

79. Paspemaromas cuna cnektpaibHoro mpubopa. Kputepuii Pomes.
Pazpemaromas cuiia TuppakiiuOHHON PEIIETKH.

80. Iudpaxiusi peHTT€HOBCKHX JTy4eH.

81. T'omorpadusi.

82. llongpuzanus >MeKTPOMarHUTHBIX BOJH. Bunpl monspuzanuu. CriocoOsl
IOJTyY€HUS NOJISIPU30BAHHBIX BOJIH. 3aKoH Matoca.

83. JIBoitHoe myuenpenomiieHue. OOBIKHOBEHHbIE U HEOOBIKHOBEHHBIE JTyUH.
ORHOOCHBIE U IBYOCHBIE KPUCTAJLIIBI.

84. UeTBepThBOIHOBAs IUIACTUHKA. VICKyCCTBEHHAsI aHU30TPOIIHSI.

85. Bpamenue minockoctu nossipuzanuu. 3akoH dapanes. 3axon buo.

86. Ilormomenue cpeta. 3axkoH byrepa-JlamOepra. 3akon bepa. 3akon
byrepa-Jlam6epra-bepa.

87. Paccesnue ceta. PaccessHue Ha QuiykTyanusx ioTHOCTH. PaccesiHue B
MYTHBIX cpellax. PaneeBckoe paccesHue.

88. Jlucnepcus ceeta. HopmanpHas m aHOMaIbHAS TUCIICPCHUH.

89. DnextponHas Teopus Aucnepcuu. lIlpakThyeckoe MpPUMEHEHHE
JUCTIEPCUU — TIPEITOMIICHUE JTydel B TIpHU3ME.

KBanToBas duzuka

90. TemmoBoe wusmyuenue. AoOcomorHo uépHoe Teno (AUT). 3akon
Kupxroda. 3akon Credana-bonabiimana. 3akoH cmerieHns BuHa.

91. 3akonbl Buna u Panes-/[xuHca nnsi cekTpadbHOM H3ITydaTelbHON
cnocoonoctr AUT. I'mnoresa [Inanka. ®opmyna [Inanka.

92. Tlupometpusi. TemnoBble HCTOYHUKH U3ITYUCHUSI.

93. ®oroaddekT, ero Buapl. Dopmyia DitHmTerHA 111 PoToddDEeKTa.

94. ®oToHBI UX 3HEprusa U uMmyiasc. Ddpdexkt Komnrona.

95. OnmiT JIeOeaena. /laBineHue cBeTa.

96. [lnuna BosHBI e bpoiins.

97. Ilpuanmn HeonpenenéHHocTH [ efizeHOepra.

98. BonmnoBas Qpynkuus u e€ ¢pusznyeckuit cmpica. YpasHenue Llpeannrepa.

99. TyHHenbHBIN 3P eKT. DIEKTPOH B NOTCHIMAIBHOHN SIME.

100. Mognens aroma Tomcona. OmbiT Pesepdopna. IlnanerapHas mojmenn
aToma.

101. IMoctynatel bopa. BeiBog cepuanbhoit hopmynsl. @opmyna bansmepa
JUTSL CTIEKTpa BOJIOPO/IA.

102. CnnioHTaHHOE U BBIHYKJEHHOE n3aydeHue. [[puHmmn paboThl 1a3epoB.

103. Bunsr nazepos. [IpuHiun paboThl renunii-HEOHOBOTO, PyOMHOBOTO M
MIOJTyTIPOBOTHUKOBOTO JIA3€POB.

SnepHas ¢pu3HuKa.

104. EcrtecTBeHHas paauoOaKTUBHOCTb W €€ 3akoHoMmepHocTH. [IpaBumia
cMeleHus.  YpaBHeHus anbda- u  Oerta-pacnmaga. Ilepuwon mosypacmana.
PeHTreHoBCcKOE U3TyUYeHue.




105. Peakuumum nenenuss u cuHTe3a. Jlepekr maccel M DHEPrusi CBS3H.
Kputnueckas macca.

106. DeMeHTapHBIC YACTHUIIBI.

107. Norm3upyrolue u3Ty9eHrs U UX XapakTepucTuku. KocMuueckue nyqw,
WX COCTaB U XapaKTEPHUCTHKH.

TumoBble npakTuyeckue 3ajgaHus (3agauM) MJId NPOMEKYTOYHOM
arrecranum B gopme 3a4eTa C OlleHKOI B cemecTpe 3

3agaya Ne 1.

YcaoBue 3a1auu:

ABTOMOOWIIB TTpOEXaJ NMEPBYIO MOJOBUHY IIyTH CO CKOPOCThIO V1=36 KM/4, a
BTOPYIO [TOJIOBUHY — CO CKOPOCThIO V=72 kM/u. HaliTH cpeIHIOI0 CKOPOCTh Ha BCEM
IIPOMICHHOM ITyTH.

aHo: Pewienue:
Cpenssist CKOpOCTb IIPH MTPOXOKACHUH ITyTH S 32 BpeMsi
Vi=10 m/c t o onpeneneHno paBHa:
S
V7=20 m/c V,, = n (1)
[Ipu 3TOM MONIHOE BpeMs MPOoXoxKAeHus myTu t Oyzaer
Haiiru: CKJIQJIBIBATHCS U3 BPEMEHU MPOXOKIACHUS TIEPBOU MOJIO-
Ve -? BUHBI IyTH t, = S ¥ BTOPOM MOJIOBUHBI 1, = —:
2V, 2V,
fot, 41, =g )
A, 2V,
[ToncraBum B (1) BIpaskeHue 151 BpeMEHHU (2), HOTyUUM:
N -V 10-
V, = 1 _ 2V, 210 20;131\4/0
P01 1 v,+V, 10+20
- + R
N, 2V,
[IpoBepuM pa3mMepHOCTb JaHHOU (POPMYIIbI:
MM
b, J-e et
cp E c

c
Otset: V=13 m/c

3agaua Ne 2.

YcioBue 3a1a4u:

[Io HaKJIOHHOW IJIOCKOCTH C YTJIOM K Topu3oHTy a=30° aBmkercs Teno 2
Maccoi My=1 Kr, CBI3aHHOE HEBECOMOU HEPACTSHKMMOM HUTBIO C TEJIOM | Takoil ke
maccel. KoaddunmeHnt Tpenus tena 2 0 HakJIOHHYIO TIOCKOCTh k=0.1. Tpenuem B
O5oKxe MOXHO npeHeOpeub. HailTu yckopenue a Tei u cuity HaTsbKeHUs HUTH 7.




aHo:
a=30°
m,=1 xr
m;=1 xr
k=0.1

Haiitu:
a, T-?
Penienue:

Ha teno 1 OyayT neiicTBOBaTh CUJia HATSXKEHUST HUTU T, U CUJIA TSXKECTU

—

m,§, Ha TeO 2 - CHJIa HATSDKCHWUS. HUTH T,, CHIA TSDKECTH M,§ , CHiIa TpeHus F

Y CHJIA PEAKIMH OOPhHI N .
ITycts & u 8, yckopeHus Ten 1 u 2 cOOTBETCTBEHHO. B cOOTBETCTBUU CO 2-

pIM 3aKkoHOM HbroToHa g 1-ro W 2-rOo Tela MOXHO 3alMcaTh ClEIyHoIIne
yYpaBHEHUS:
ma, =T, +m,g 3)
m,a, =T, +m,g+N+F_ 4)
CopoenipyeM BEKTOpHOE YypaBHEeHHE (3) Ha BEpPTHKaJbHYIO OCbh, a
BEKTOpPHOE ypaBHeHUE (4) Ha OCh TMapalIeNIbHYI0 IMOBEPXHOCTU KiIMHA. bynem
CUMTATh, YTO OCH COHAIPABIICHHI C HAMPABJICHUEM JABM)XCHUS TPY30B. YUTEM, UTO

M3-3a HEPACTSHKUMOCTH HUTH: "I:l‘ = ‘fz‘ =T wu |d|=|3,|]=a, a cuna Tpenns cornacuo
3axony AMonTona-Kynona F, =k-N =k-m,g-cosa . Tak kak Macchl 00BEKTOB | 1

2 OIMHAKOBBI BBEIEM NEPEMECHHYI0 M=M1=My.
Torga ypaBHeHHUs 17151 TPOEKIUI OyAET BBITISACTh:
{m a=-T+mg

ma =T —m g-sina—m g-k-cosa

Pemas cucremy ypaBHEHHU, IOJTy4daeMm:

a= %(1—sin a—k-cosa) = 9—f(l—sin 30° —0.1-¢c0s30°) = 2.03 m/c?

T= %(H sina+k-cosa) = 9;28(1+ sin30° +0.1-cos30°) = 7.77H
[TpoBepum pazmepHOCTh pabounx Gopmyi:

[a]=m/c?

[T]=xrm/ic? =H

Otser: a=2.03m/c®, T=7.77TH



3agaua Ne 3.
Ycnoue 3aa4u:
Ipu menenun siapa ypana 5,U ocBobosxmaetcs sHeprust W=200 MaB. Haiitu

u3MeHeHne Maccsl AM npu nenennu v =1 Moib ypaHa.

aHo: Pewienue:
v=1 momp ‘SU| DOueprus W, BeLICIAIOMANCS TIPH ACTCHUH OJHOTO sipa Oy et
W=200 M»B CBA3aHA C YMEHBIIEHHEM MACChI IIPOAYKTOB Aenenus AM
CJIEYIOIIUM COOTHOLLIEHUEM:
W = Am-c? (5)

Haiitu: [Tpu nenenuu 0THOTO MOJIST ypaHa BHICBOOOAUTCS SHEPTHUS
Am, -2 W, u3 Na siep, COOTBETCTBEHHO MOXKHO 3aIHCATh:

W, =N, W (6)

Oueprust W, Oyzmer CBsi3aHa ¢ yMEHBIICHHEM MAacChl OCKOJKOB AM, 1o

CPaBHEHHIO C MAaCcCOU s/ipa COOTHOIICHUEM aHAJIOTUYHBIM (5):
_ 2
W,=Am, -c
VYuuteiBas (6), mojrygaeM padouyro Gopmyiy:
W-N, 200-10°-1.602-107*°-6.022-10%
H = CZ = 9 _1016
B pacueTax crneayromue dnuciaennbie 3aadenns. 1 5B=1.602-101° Ix, aucno
Asorazpo Na=6.022-10% mons™?, ckopocts cBeta ¢ =3-108 m/c.
[TpoBepuM pazmepHOCTh pabouei GopMyIIbI:
-1 2 2 -1
[Am”]: Jx 1;/[0;15 _Kkr-Mm 2c ;\40)15
M c M -c
Otser: Am, =2.14-107 xkr/mois

Am ~ 2.14-10 " kr/mMoub

= xr / MOJB

3amaua Ne 4.

YcioBue 3agauu:

[ITIOTHOCTH HEKOTOPOrO JBYXAaTOMHOTO ra3a IMPH HOPMAJbHBIX YCIOBHSIX
p=1.43 xr/m>. HaiiTu yenbHble TENI0EMKOCTH Cy U Cp 3TOTO rasa.

aHo: Penienue:
JIByXaTOMHBIN Yucro creneHei cBo0OIbI IByXaTOMHOIO Ta3a 1=5.
ras, OTHoOIIEHHE TEIIOEMKOCTEN CBsI3aHO COOTHOIIICHUEM
C, 1+2
p=1.43 xr/m® — = (7)
Cy i
T=273 K C npyroii CTOpOHBI COMIACHO YpaBHEHUIO Maiiepa:
. R
P=1.013-10°I14 Cp =C, +— (8)
U
Haiitu: rjae R — yauBepcasibHas ra30Basi HOCTOSIHHAS, L~ MOJISIpHAS
Cv,Cp-? Macca rasa.




Hariném monsspryro maccy rasza. Beipazum u u3 ypaBHeHus Menpeneea-
Knaneripona:
_p-RT
=
N3 ypapHenutii (7)-(9) BbIpa3uM UCKOMBIE Cy U Cp !
_i+2 P 5+2 1.013-10°
2 pT 2 143.273

¢, =c, —— =908-2 = 649 Jinc/(xr-K)
1+2 7

(9)

=908 JIx/(xr -K)

=]

[IpoBepum pa3mepHOCTh pabodnx HOpMyI:
H-m? JIx
Cp |= =
[ P] kr-m°-K  kr-K
JIx
[cv ]: [CP ] T K
Otser: Cp, =908 JIx/(xr-K), ¢, =649 Ix/(xr -K)

10. MeToanueckue peKOMEHIANUM IJA O0YyYAIONIUXCH MO OCBOEHMIO
JTUCIHHUILIHHBI

N3yuenne pucturmabl «®Pu3MKa» OpraHuU3yeTcs B BUIE JICKIIHA,
MPAKTUYECKUX 3aHATUH, JaOOpaTOPHBIX pabOT M CaMOCTOSITENIbHOW paboOTHI.
[Ipo10KUTETFHOCT U3YUYEHUS TUCIUILTMHBI — TBA CEMECTPA. YPOBEHb M KaUe€CTBO
3HAaHUN OOYYaIOIIMXCSl OIICHUBAIOTCA M0 pe3yJbTaTaM BXOJHOTO KOHTPOJIA,
TEKYIIEro KOHTPOJII yCIEBAEMOCTH M TPOMEKYTOYHOM aTTeCTalluh [0 UTOram
OCBOCHMSI TUCIUILTMHBI B BUJIE 3a4€Ta M DK3aMeHa.

Jlexyus — ocHOBHas (popmMa CUCTEMATUUYECKOTO, IOCIEA0BATEIBHOIO YCTHOTO
U3JI0KEHHs] y4eOHOro Marepuana. YTeHue JIeKIUi, KaK MPaBUiio, OCYIIECTBISETCS
Hanboee mpohecCUOHaTBFHO TOATOTOBICHHBIMH MIPETIOAaBaTENIMU YHUBEPCHUTETA.
OCHOBHBIMH 33J1a4aMU JIEKIIUN SBIISFOTCS:

— O3HAaKOMJICHHE OOYYaroIMXCS C UENSIMH, 3aJadyaMH W CTPYKTYpOu
W3y4aeMOW AWCIUIUIMHBI, €€ MECTOM B CHUCTEME HayK M CBS3SIMH C JAPYTHMH
JTUCITUTITMHAMMY;

— M3JI0KEHHE KOMITJIEKCa OCHOBHBIX HAYUYHBIX TOHSITHH, 3aKOHOB, METOJIOB,
MPUHITUTIOB TaHHOW AUCITUTUIMHEI;

Jlekuiuu MOTHUBUPYIOT OOYYarOIIETOCS HA CaMOCTOATENBHBIM TOWUCK H
M3Y4YCHUE HAYYHOW U CHEIUAIBLHOW JTUTEPATYPHl U APYTUX UCTOYHUKOB IO TE€MaM
JTUCITUTUIMHBI, OPUEHTUPYIOT Ha BBISBIICHUE, (POPMYJIMPOBAHUE U HCCIIECIOBAHUE
HanOoJiee aKTyallbHBIX BOMPOCOB U MpobsieM (Pu3uKu. 3HAYMMBIM (PaKTOPOM
MOJTHOIICHHON M TUTOAOTBOPHOHN paboThl 0Oydaromerocs Ha JEKIUW SBISETCS
KyJIbTypa BeIeHUs KoHCTIeKTa. CIryias ISKIHI0, HEOOX0AUMO HAYUYUThCS BBIICISATh
1 (PUKCHpPOBATH €€ KIIOYEBBIE MOMEHTHI, 3alKMChIBas WX 00JIee YETKO W BBIICIISA
KakuM-1100 crocoboM u3 odiero tekcra. Kpome Toro, He0OX0IMMO HAayYUThCS
JienaTh MOHATHBIE 711 00YyYaroIIerocsi COKpalleHusl MpHU 3alliCy TEKCTa JIEKUUUA U



CTPEMUTBCSI OCBOUTH OBICTPYIO MaHEPY MUCHbMa U pyOpHUKAIIMIO MaTepHaia.

IIpakmuueckue 3anamus 1O JUCUUIUIMHE «DPHU3MKa» NPOBOAATCA B
COOTBETCTBUH C Y4YEOHO-TEMATUYECKUM IUIAHOM IO OTAENbHBIM Tpymmam. Llensb
MPAKTUYECKUX 3aHITUH — 3aKpElUuTh TEOPETUUYECKUE 3HAHUS, MOJTyYCHHbIC
CTYJEHTaMH Ha JIEKUUSAX MW B pe3yJbTaTe€ CaMOCTOSTEIIbBHOIO H3yYEHHUS
COOTBETCTBYIOIIUX Pa3/IeIOB PEKOMEHIYEMOI JIUTepaTyphl, a TaKkKe MpUOOpPECTH
HaYaJIbHBIC TTPAKTUYCCKHUE HABBIKM aHAIIN3a HAOI01aeMbIX (PM3NUYECKHUX SBIICHUMN.

Tembl TpakTUYECKUX 3aHATUH 3apaHee COOOIIAIOTCS 00ydYaromuMmcs s
TOTO, YTOObl OHM WMEJIH BO3MOXXHOCTb TOJTOTOBUTHCA M MpopadboTaTh
COOTBETCTBYIOIIME TEOPETUYECKUE BOMPOCH IUCLMIUIMHBL. B Hawane Kaxaoro
MPAKTUYECKOTO 3aHATHS MPENoJaBaTeb KPaTKO JOBOJUT 10 OOYyHAOIIUXCS 1IENb U
3aJlayyl 3aHATHS U COOOIaeT 00yUYaromuMCcsi OCHOBHbBIE 3aKOHBI HEOOXOIUMBIE JIIsI
pelIeHUs 3a/1a4 Ha 3aHSITUU.

B pamkax mnpakThyeckoro 3aHATHs OOydYaroUuIMecs pemaroT 3aJadyd |
pa30uparoT MpaKkTUYECKHE 33Ja4d  CaMOCTOSATEIBbHO WJIA TMpPU  [OMOIIU
npenojasaress. [IpenogaBarens BICTYNAET B POJIU KOHCYJIbTAaHTA, OCYILECTBIISET
KOHTPOJIb MOJIYYEHHBIX O0YyYAIOIIMMUCS PE3YyJIbTATOB.

B paMkax nmpakTH4ecKOro 3aHsITUS MOTYT OBITh NMPOBEJECHBI: YCTHBIN OMpoc,
TECTUPOBAHHUE.

OTtcyTcTBUE 00YUaOMIUXCS HA 3aHATUSAX WM UX HEAKTUBHOE y4acTHE HA HUX
MOKET OBITh KOMIIEHCHPOBAHO CAMOCTOSATENbHBIM BBIITOJTHEHUEM JOTIOTHUTEIHHBIX
3a/IaHUI U TIPEACTABICHUEM UX HA MPOBEPKY MPENOIaBATENIO.

Lensto camocmosamenvroi pabomwvl 00ydaOIUMXCS TMPU  U3YUYEHUHU
HACTOSIIEH y4eOHOW MAUCIUIUIMHBI SBISIETCS BHIPAOOTKA MMU HaBBIKOB PAOOTHI C
HAy4YHOHW M y4eOHOM TUTEpaTypoOi, a TaKKe Pa3BUTHE y 00YUYAIOIUXCS YCTOMYUBBIX
CIIOCOOHOCTEM K CaMOCTOSITEJIBHOMY M3y4YeHHI0 M 00pabOTKe MOITy4YeHHOM
uH(popManuu.

B  npouecce camocTosiTenbHONM — pabOThl  OOydYarommiicss  JOJDKEH
BOCIIPUHUMATh, OCMBICIMBATh U YIIyOJsaTh MOJy4aeMyl0 MHPOpPMALHIO, peuiaTh
NpPaKTUYECKUE  3a/layd,  BBINOJHATH  JIOMAallHUE  3aJaHusl,  OBJIAJEBaTh
npodeccHoHaNbHO  HEoOXOoAUMBIMM ~ HaBblkamu. CamocrosiTenbHas —pabdora
oOydaronierocss BechbMa MHOrooOpazHa M cojepxkarenbHa. OHa BKJIIOYAET
CJICIYIOLIHUE BUIBI 3AaHATUI:

— CaMOCTOSTEIBHBIN 10100p, U3yUeHNEe, KOHCTIEKTUPOBAHKE, aHAIN3 YIeOHO-
METOANYECKOW ¥ HAYYHOU JIUTEPATyphl, NEPUOANYECKUX HAYUYHBIX U3IAHUM,

— WHAUBUAyaJbHAs TBOpPYECKas paboTa IO OCMBICICHUIO COOpaHHOM
uH(pOpMaIuU, MPOBEJCHUIO CPAaBHUTEIHLHOTO aHAIM3a M CHHTE3a MaTEPHAJIOB,
MOJIYYCHHBIX M3 Pa3HbIX UCTOYHUKOB, HHTEPIPETAIIMU UH(POPMAIIUHU, BHITIOTHCHHUE
JIOMaIITHUX 3aJIaHui;

— 3aBEpUIAIONIMM ATall CaMOCTOSATENbHOW PaboThl — MOJATOTOBKA K cliaue
3ayeTa C OIEHKOM MO0 JUCIUIUIMHE, MpeAroJiararomas HWHTErpalue |
CHUCTEMAaTHU3aIIMIO BCEX MOJYUYEHHBIX MPU U3yYCHUU YUeOHON AUCIUTIIIMHBI 3HAHUH.

B nponiecce nzyueHust IMCHUIUIMHBL « PU3HKa» BAXKHO OCTOSIHHO MONOJIHATh
U pacIIUpATH CBOM 3HaHUA. M3yueHHe pEeKOMEHIOBAaHHOM JUTEpaTypbl U IPYTHUX
MCTOYHUKOB MH(OpPMALMU SIBISETCS Ba)KHOM COCTABHOM YacThbiO BOCIPHUSTUS U



yCBOEHUS HOBbIX 3HaHuil. Kpome TOro, HeoOXOAMMO OTMETUTb, YTO, B
OTIPE/IETIEHHOM CMBICIIE, KAUeCTBEHHBIN ypOBEHb BCEU CAMOCTOSTEIBHOU pabOTHI
00y4aroIIEerocs ONpeaeseTcs] YPOBHEM CAMOKOHTPOJIS.

Tekymmi KOHTPOJIb 3HAHUM CTYAEHTOB OCYIIECTBISIETCA B CIEIYIOIIUX
dbopmax:

— 110 UTOraMm paboThl HAa MPAKTHUYECKUX 3aHATHUSX,

— UTOTH TECTUPOBAHUS.



Pa6ouas nporpamMMma AHCUHNIHHBI COCTAB/IEHA B COOTBETCTBHH C TPEOOBAHHAMH
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