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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.12 dusuka 0THOCKTCS K 00si3aTelbHOM YacTy 0Opa3oBaTe/TbHOM MTPOrpaMMmBbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

YUK/I08 NpU peweHuu
3adau 8 obaacmu
3K0/M102UU U
npupodonob306aHus

MeACOUCYUNAUHAPHBIX
uccnedosaHuil
OIIK-1-3.2: Ymeem: -
UCNOb308aMb HABBIKU
nabopamopHoti pabombl u
MemoObl Xumuu, usuKu,

6buonozuteckux HayK u Hayk o

cmaHOdapmHuble ¢pusuueckue
Memoobl U
nooxoob! K aHaAu3y ¢usuueckux

aeneHull

OIIK-1-3.3:
Bnademb Hasbikamu aHanu3a

NOJIyYeHHbIX pe3y/ibimamoe

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1-um: OIIK-1-um.1: OIIK-1-um.1: 3aodauu
Cnocoben JlemoHcmpupyem 3HaHue 3HAMb U NOHUMAMb CMbIC/ 3quém:
NpUMEHAND OCHOB 8biClell MameMamuKu, —|u3yuaemblx (pu3UUeCcKUX 3aKOHO8 3adauu
ecmecmeeHHOHAayUHbl .
¢usuku, ebruucaumenbHoU
eu
MexHUKU U
obujeuHdceHepHble OIIK-1-um.2: SK3amen:
SHAHUSL, Memodbl npo2pamMmuposaHust yemb pewam
OIMK-1-um.2: KoumposnbHble
mamemamueckozo - npogeccuoHanbHbIe 3a0auu ¢ conpocs
aHanusa u eMOHCmpupyem yMeHue
A pupyem.y. npumeHeHuem
MOOenupogaHus, pewiams npocpeccuoHabHble
ecmecmeeHHOHAaYUHbIX U
Meopemierkozo i 300U € npuMeHeHueM 06WjeuHIHCeHepHbIX 3HaHUL
3
SKCNEPUMEHMANBHOZ | o mecmeeHHOHAYUHDBIX U 3
0 UCCAedosaHUA 6 . Memodos Mamemamu4ecKoz20
_ | obweundcenepHbix 3HaHuil,
npod)eccuoyaﬂbHou aHaausa u Moaeﬂuposan!
Memooo8 Mamemamu4ecKo2o
desimenbHOCMU
aHaau3a u MooeauposaHust
OIIK-1-um.3: OIIK-1-um.3:
JlemMoHCmpupyem Haauuue e1adeem npakmuuyeckum
npakmuuecko2o0 onbima onbIMOM Mmeopemuueckozo U
meopemuueckozo u IKCNepuMeHmanbHO20
9KCNepUMEHMAIBHO20 uccnedosaHust 06veKmos
uccnedosaqust 06veKmos npogeccuoHanbHol
npogeccuoHanbHol desimenbHOCMU
dessmeabHOCMU
OIIK-1-3: Cnocobex |OIIK-1-3.1: 3Haem: - OIlK-1-3.1: Tecm
npumenamb 6a306ble | ocHOBHBIE KOHYeNyuU U 3Hamb ocHOBHble udeu 3quém:
3HaHusa MemoObl, COBPEMeHHbIe Kaaccuueckoll puuKu ecex 3adauu
HOAMeHMAAbHbIX
Py HanpaeneHusi MameMamuxu, uzyuaemblx pazoenos
pasoenos Hayk o
¢usuKku, xXumuu U HaQyK o
Semne, OK3aMmeH:
CCMeCMGeHHO- 3emne, akmyanbHble OIK-1-5.2: K
HAVYHOZ0 U npo6nemb! 6UOAOUUECKUX OHMPpO/ibHble
Y Ymemb epamomHo npumeHsmb CONDOCH!
MamemMamuyeckoz0 HAyK U nepcnekmuebl p




3emne, mamemamu4ecko2o
MO0enupogaHus u
Mamemamuyeckoil
cmamucmuku 6
npogeccuoHanbHou
desimenbHOCMU
OIIK-1-3.3: Banadeem: -
Memodamu cmamucmuuecko2o
OUeHUBAHUSI U NPOBepKuU
2unome3s, NPO2HO3UPOBAHUS
nepcnekmue u COYuanbHbIX
nocnedcmauti ceoell
npogeccuoHanbHoli

dessmesibHOCMU

3. CTpyKTypa U cojep)KaHHue AUCIUILTUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0wyasi TPy/|0eMKOCTBb, 3.€. 6
Yacos 1o yueoHOMY IJIaHy 216
B TOM YHC/Ie
ay/iUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHUS JIEKIIHOHHOT'0 THIIA 84
- 3aHATHUS CEMHHAPCKOI'0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoThI) 42
- KCP 3
caMocTosTe/bHasA padoTa 51
IIpomexyTouHasi aTTecTamus 36

JK3aMeH, 3aUéT

3.2. CogepxaHue JUCLUIIIMHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHUueMm OMmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3/ienoB U TeM JUCLIUTIIMHBI Bcero B TOM UHcCIe
Yacel
( ) KonTakTHas pabora (paboTa Bo
B3aMMOZEHCTBHH C MPerojaBaresiem),
Yyackl U3 HUX
3aHSTHS CamocrosiTenbHas
CeMUHapCKOro pabora
3auHsTus THIA oGyuatowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hackl
THIA 3aHsTHs/Mabopa
TOpHbIE
paboThI), yacsl
¢ b b b b
0 0 0 0 0
1. ViamepeHnus v BeunHbL B usnke. Crcremsl egunut. CU u CI'CE 4 2 1 3 1
2. OCHOBBI KWHEMaTHKU MaTepUanbHON TOUKH 8 4 2 6 2
3. OCHOBBI AMHAMUKY MaTepUasbHON TOUKH 8 4 2 6 2
4. JHeprus MaTepUaJbHON TOUKHM U CUCTEMBI MaTepUa/IbHBIX TOUEK 8 4 2 6 2




5. 3aKoHbI CO)‘(JpElHEHI/IH HMMITy/IbCa, MOMEHTa UMITyJIbCa U TIOTHON 4 ” 1 3 1
MeXaHU4eCKOW SHepruu

6. CrcTeMbl, COCTOSIIIME U3 OOJIBIIOTO YKC/Ia YaCTUL] 6 4 1 5 1
7. ipeanbHblii ra3 6 4 1 5 1
8. Bropoe Hauano TepMOAUHAMUKI 6 4 1 5 1
9. [IpuMeHeHre BTOPOro Hauasa TepMOAUHAMUKU 6 4 1 5 1
10. CratuCTUYeCKUI CMBIC/ SHTPONUU 5 2 2 4 1
11. TepMoguHaMUYeCKHe OTeHLIUAIbI 7 4 2 6 1
12. CucreMsl € repeMeHHBIM YHAC/IOM YaCTHL] 7 4 2 6 1
HemnozBrKHBIE 371eKTpHUUeCKe 3apsi/ibl ¥ B3aMOZEHCTBHE MEXKIY HUMU 5 2 1 3 2
ITonsTHE O 3/1€KTPOCTaTUUECKOM I10JIe 5 2 1 3 2
PaboTa 3/1eKTpOCTaTHUeCKUX CHJI IIPU NepeMelieHnH 3apsiia. Teopema o 8 4 ) 6 )
LIMPKYJISILIAY BEKTOPA HAIPsDKEHHOCTH 371eKTPOCTaTHYeCKOro MoJIst

ITone B BewjecTBe. JJU3/1€KTPUKH. 5 2 1 3 2
ITone B BewjectBe. IIpoBOJHUKM. 5 2 1 3 2
OHeprus CUCTeMBI 3TIeKTPUYECKHX 3aps/0B 5 2 1 3 2
DneKTpUYeCcKUil TOK. 3aKOHbI OCTOSIHHOTO 3/1eKTPUYECKOT0 TOKa. 6 2 2 4 2
[TocTostHHOEe MarHKWTHOE T10J1e, ero XapakKTepUCTUKU 6 2 2 4 2
DJIeKTPOMarHuTHasi UHAYKLWSI 5 2 1 3 2
TapMoHHUeCKHe Koe6aH!s MeXaHMYeCKUX U 3JIEKTPHUECKHUX CUCTEM 6 2 2 4 2
3aTyxarol[{e 1 BhIHYXX/[eHHbIe KoebaHust. Pe3oHaHC 8 4 2 6 2
BonHbl, X XapaKTepUCTUKU 5 2 1 3 2
D/eKTpOMarHUTHbIe BOJIHbBI 5 2 1 3 2
DHeprust 371eKTPOMarHUTHON BOJIHBI 6 2 2 4 2
BosHa Ha rpaHulie IByX AW3/1€KTPUKOB. 3aKOHbI TeOMeTPUYeCKOH ONTHKU 7 4 1 5 2
TTonsipusanys 3MeKTpOMarHUTHBIX BOJH. S1Bienns bprocTepa 5 2 1 3 2
sIBneHue uHTepdepeHIN 31eKTPOMarHUTHBIX BOJH. 5 2 1 3 2
SIBnenus judpakLyK 3/1eKTPOMAarHUTHBIX BOJH 5 2 1 3 2
Artrecrauus 36

KCP 3 3

HWtoro 216 84 42 129 51

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

OcCHOBBI MeXaHUKU U TePMOJAUHAMUKU.

Tema 1. Xapakrep BesmurH B ¢u3vike. CKassipbl U BeKTOPBI. V300paskeHre CKasisipoB U BeKTOPOB. CHUCTEMBI
KoopzuHar. IToHaTHe KOMIIOHEHT BeKTopa. BeKTOph! B pa3HbIX cUCTeMax KoopguHaT. Clio)keHue U YMHOXKeHHUe
BEKTOPOB

Tema 2. A6GcTpakiuu 1 yripoleHus B ¢pusrke. MarepuanbHasi Touka. Ilosio)keHue, CKOpOCTb U yCKOpeHHe
MaTepHanbHOM TOUKM. [IpsMonrHeliHOe paBHOMEPHOe U PaBHOIIepeMeHHOe JIBIKeHHe MaTepralbHOM TOUKH.
PaBHOMepHOe [iBI)KeHNe MaTepUabHOM TOYKU [0 OKPY>KHOCTH.

Tema 3. [luHaMuKa MaTepua/ibHON TOUKU. 3aKOHbI HbloTOHA. MIHeplLiMaibHbIe U HerHepluaibHble CUCTEMbI
oTcueta. PaBHoTepeMeHHOe JBI)KeHUe U JBIKeHYe T10 OKPY>KHOCTU MaTepuaibHOM Touku. OnucaHve



ABIKeHUA MaTepHaJ’IbHOﬁ TOUKH, 6p0]l[eHHOI>i noJ, yrjioM K roprM30HTY.

Tema 4. DHeprusi MaTepuasbHON TOUKW M CUCTeMBI MaTepraibHBIX Touek. PaboTa, coBepiiiaemasi CuiamMu 1pu
repeMell[eHnd YacTrifpl. KuHeTrueckast ¥ MoTeHIMabHasi SHEPTHS U UX CBA3b ¢ paboToil. Buibl cui B
nipupojie. KoHcepBaTHBHBIE U HEKOHCEPBAaTUBHBIE CUJIBI.

Tema 5. 3aKOHBI COXpaHeHHs1 UMITY/IbCa, MOMEHTa MMITyJ/IbCa U MOJIHOM MexaHUueckKoi sHeprud. MiMmyibce
MaTepHanbHOM TOUKU U 3aKOH COXpaHeHUs UMITYJIbca. 3aKOH COXPaHeHUsI MOHOM MeXaHUUeCKOW SHeprUH.

Tema 6. Cuctemel, cocTosIIHe U3 60JIBIIOro uncia yacTui]. Crocobbl OMUcaHus TaKMX CUCTeM. PaBHOBecue U
PaBHOBeCHBIE COCTOSTHUSI TEDMOAMHAMUUYECKUX CUCTEM. Y paBHEHHE COCTOsTHUS. PaboTa TepMoIMHAMUYECKOM
cucteMbl. KBasucratuyeckue nporjeccsl. TernoeMKocTs. IlepBoe Hayano TepMOANHaMUKH. «BeuHbli
JIBUTaTe/b» TIePBOr0 pPoja.

Tewma 7. jeanbHelid ra3. Y paBHeHHe COCTOSIHUSA MieanbHOro ra3a. OCHOBHBIE M30MPOLIECCHI C UeaabHbIM
ra3oM. BHyTpeHHsist sHeprus ujeanbHOTrO rasa.

Tema 8. Bropoe Hauano TepMoAuHaMUKu. TeroBble MaluvHbl. Lukibsl. Mammnaa KapHo. Hukn Kapro. KIT/]
MatuHel KapHo. Teopems! KapHo. DHTponus

Tema 9. TIpuMeHeHWe BTOPOTO Hayaia TEPMOJIMHAMUKA. AOCOMIOTHa ITKasia Temreparyp. HepaBeHCTBO
Krnay3uyca. 3akoH HeyObIBaHUS SHTPONUY B 3aMKHYTON CHCTEME

Tewma 10. CTaTUCTHYECKUM CMBIC/T SHTPOITMU. DHTPOMUS CUCTEMBI M3 KOHEUHOT0 YMC/Ia yacTull. dopmyna
BonbivmaHa. «BeuHblil fBUrarteib» BTOPOro poga. Pasnuunble (hopMy/IMpOBKY BTOPOro Hayvasa
TepPMO/VHAMUKU.

Tema 11. TepMmoguHaMHuecKue nmoTeHIUanbl. CTerneHyd cBoOO/ bl TEPMOAUMHAMHUUECKOH crcTeMbl. CHIbI U
KoopauHathl. [TosHbie auddepeHIrabpl ¥ TEPMOJUHAMUYECKHM CMBIC/T BHYTPeHHeH SHepTuH,
TepMOJUHAMHUUEeCKOoro ToTeHuana ['nubbca, cBobofHOM SHEPTUY U SHTABITAN

Tema 12. CucTeMsl ¢ iepeMeHHBIM YUCIOM YacTull. [Ipoiiecchl, B KOTOPBIX U3MEHSIETCSl UMCJI0 YaCTHL] B
cucteMe. XUMUUYECKU roTeHUWan. Bug nonxbix auddepeHiianos TepMoanHaMUuecKuX GYHKLUN /i CUCTeM
C repeMeHHbIM YHCIOM

JIaboparopHbie paboThI TI0 MeXaHUKe U TEPMOITUHAMUIKE

N3yueHue BS3KOW XKUJKOCTU

Yrpyrue cBoHCTBa TBEPABIX Te

IToBepxHOCTHOE HaTsKeHUe

D/eMeHThI TeOPHH 37IeKTPUUYEeCTBa U MarHeTh3Ma

Tewma 1. HeroBryKHBIe 3/IeKTpUUeCKHe 3apsbl M B3aUMO/JeNCcTBYe MeXy HUMH. 3y4aroTcst OCHOBHBIE
SKCIepUMeHTaTbHbIe (aKThI 00 TeKTPHUECKUX 3apsifiaXx U B3auMO/IeCTBIY MeXy HUMH. 3akoH KysoHa.

Tema 2. ITonsiTie o 37ekTpocTaTHyeckoM rose. Teopema Octporpagckoro — I'aycca.

Tema 3. Pabora 371eKTPOCTaTHUECKUX CHJI IIPU TiepeMeltieHrH 3apsizia. TeopeMa o IIUPKYJ/ISIAK BeKTOpa
HarpsDKEeHHOCTHU 371eKTPOCTaTUUeCKoro 1osis . IToTeHan v pa3HoCTh ITOTEHLUAIOB.

Tema 4. ITose B BewecTse. JIu3/1eKTpUKUA. XapakKTePUCTUKU I10JI1 B Bell|eCTBe U AU3/IeKTPUUeCKUX MaTepUasIoB.
Tema 5. ITone B BewectBe. [IpoBogHUKH. OCHOBHBIE MOJI0KEHUS 37IEKTPOCTaTUKU MPOBOJHUKOB.



Tema 6. DHeprusi CUCTeMbI /IEKTPUUECKUX 3apsifiOB.
Tema 7. DyieKTpruecKrii TOK. 3aKOHBI TIOCTOSTHHOT'O 3/IEKTPUUECKOT0 TOKa. 3akoH OMa. 3akoHbl Kupxroda.

Tema 8. [TocTossHHOe MarHUTHOe T0J1e. Cra JlopeHua. 3akoH buo-CaBapa. B3auMogelicTBUe TOKOB, 3aKOH
Awmmnepa.

Tema 9. DnekTpoMarHuTHast UHAYKLUUS. 3akoH Papages, npaBuo JleHua.

Tema 10. FapMOHI/IquKI/Ie Ko/ie0aHUSI MeXaHUUeCKUX U JJIEKTPUUECKUX CUCTEM. ypaBHEHI/Ie rapMOHHUYECKUX
KOHE6aHHfI, OCHOBHBI€ XdPdKTepPHUCTHKH.

Tema 11. 3aTyxaroiie U BeIHYX/eHHbIe KosiebaHus. Pe3oHaHc. OCHOBHbIE XapaKTePUCTHUKHU pe30HaHca
rapMOHWYECKUX OCLIA/UIATOPOB

Tewma 12. BosHbl, X XapaKTepHUCTHKH, TOBEPXHOCTb PaBHOM (pa3bl, Ga3zoBast CKOPOCTh. BoHbBI BeKTOPHBIE U
CKasspHbIe.

Tema 13. DnekTpoMarHuTHeIe BOIHBL [1710CKUe 3/1eKTpOMAarHUTHLIE BOJIHBL.

Tema 14. SHeprusi 3/1leKTPOMarHuTHON BoJIHBL BekTop YMoBa-IloWiHTHHTa.

Tema 15. BosiHa Ha rpaHulle ABYX AWU3/IeKTPUKOB. 3aKOHBI T€OMETPUUECKON ONTUKU

Tema 16. TTonsspu3sauys 3/1eKTPOMarHUTHBIX BOJTH. SIBieHust bprocrepa.

Tema 17. fIBnenvie unTepdepeHH 3/1eKTPOMarHUTHBIX BOTH. MHTepdepeHronHas cxema FOHra.

Tema 18 fBnenust mudpakiuy 371eKTPOMarHUTHLIX BOJH. Judpakims ®penens u @paynrodepa.
JlabopartopHbie paboThI 10 3/IEKTPUYECTBY ¥ MarHETU3MY

D/eKTpOu3MepHTebHbIE TIPUOOPHI

IIpubops! [/ U3yUeHus TiepeMeHHBIX 37IeKTPHUEeCKHUX MPOLIECCOB

[Mpaeuna Kupxroda

4. YueGHO-MeTO/fUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydaroU[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJIs1 TeKyIlero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHbI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHrst CaMOCTOSITE/ILHON PabOThI 00yUarOIIUXCST UCTIOMb3YHOTCS:
OneKTpoHHBIE KYPChl, CO3ZIAHHBIE B CHCTeMe 371eKTpoHHOro 00yueruss HHI'Y:

1. MexaHuKa, https://e-learning.unn.ru/course/view.php?id=3874.
2. Konebanus 1 Bo/HBI, ONTHKA, https:/e-learning.unn.ru/course/view.php?id=3877.

WHble yueOHO-MeTOJUUECKHE MaTepHaIb:
Busl camocTosiTeTbHOM pabOThI CTYZIEHTOB B PAMKaX OCBOEHUS UCIIUITHHBL:
- U3yueHHe MMOHATUMHOIO arrapara ¥ MpopaboTKa TeM AUCLIATIINHBI;



- paboTa ¢ OCHOBHOM U [IOTIOJIHUTE/IbHOM JIUTepaTypoH;

- MOMCK MH(OpMAaLMK M0 TeMaM JUCLMIUIMHBI B ceTH VIHTepHeT
-[I0/IFOTOBKA K TeCTaM;

- IOJrOTOBKA K pelLleHHI0 3a/ja4

- IOJrOTOBKA K 3aueTy U 5K3aMeHy

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerennyu OITK-1-urt:

[Tpumep 3azau. [Tepeuens Bcex 3agau npuBegeH B @OC

3adaua 1. Teso GpOIIEHO € TIOBEPXHOCTU 3€MJTH TI0/[] YTJIOM X K TOPU30HTY C Haua/TbHOM
ckopocThio V(. [IpeHebperast CONPOTHUBIEHNEM BO3/yXa, HAUTHU:

a) BpeMmsl IBI)KEeHUS;

0) MaKCMMasbHYIO BBICOTY MO/IbeéMa Y TOPHU30HTAIBHYIO aTbHOCTD T10J1eTa; TIPU KAKOM 3HaUeHUH

yrya o OHu OyJyT paBHbI APYT JPYTY;
B) ypaBHEHUE TPaeKTOpHH y(X).

3adaua 2. KameHs OpoliieH Ha CK/IOHe TOPBI 0] YIJIOM @ K ee MoBepxXHOCTH. OmpeenuTh AaTbHOCTh
TiojieTa KaMHsI ¥ er0 HaubOoJIbILYI0 BBICOTY TOABEMA HaJ, CKJIOHOM, eC/T Haua/ibHasi CKOPOCTb KaMHSI
paBHa V(), yroJl HaK/IoHa TOPbI K ropu3oHTy b. T1o KaKoMy 3aKOHY W3MEHSIeTCsl C TeUeHHeM BpeMeHU
HOpMaJsibHasi U TaHTeHLWasbHasi MPOEKIUU TOJHOT0 YCKOPEeHUs] KaMHSI, a TakKKe paZuyC KPUBU3HBI
TpaekTopuu? ConpoTHB/IeHHEe BO3/lyXa He yUHUThIBaTh.

3aodaua 3. CKOpPOCTb Ty/Id MOXXHO HalTH TI0 TIOHWKeHUIo ee Tpaektopur Dh Ha 3aaHHOM paccTosiHUN
[ ipy ropu3oHTaILHOM BhICTpesie. [IoHIKeHHe TPaeKTOPHH OTIpe/iesisieTCs TI0 IPOOOMHAM, CAe/TaHHBIM
nmyJiell B JBYX BepTHKa/bHBIX I10C/e/l0BaTe/bHO PACIlO/IOKeHHbIX Ha MyTU Myad Lutax. HalTtu
cKopocTh Tyny, cuutasi Dh v | u3BecTHBIME U ITpeHeOperasi CONPOTHUB/IEHHEM BO3/lyXa.

3aodaua 4. Teno Maccoli m ABWXKETCS B TIJIOCKOCTU Xy T10 3aKOHY x =Acoswt, y = Bsinwt, rge A, B, o —
HEKOTOpbIe NOCTOsIHHBIe. OrpefieiiTe MOAYJ/Ib CHJIbI, JeHCTBYIOLeH Ha 3TO Teso.

3adaua 5. OnpefieiuTh KeCTKOCTb K CUCTeMbl IBYX MPY>KUH MU M0C/1e[,0BaTe/IbHOM U Napasiie/lbHOM
coeiiHeHUM. JKeCTKOCTh NpY>XuH k1 u k2.

3aodaua 6. Hatitu KI1/] 1iuksia, cocTosiiero U3 Byx u3obap v ByX aauadar, eciv B rpefiesiax LMK/Ia
JlaBjieHre U3MeHsieTCs B n pa3. Pabouee BeljecTBO — HleasibHbBIN ra3 C TIOKasaTesieM afuabarsl y.
3adaua 7. UeMy paBeH yroJ Mexxy TJIaBHbIMU [IJIOCKOCTSIMH MOJISIpU3aTopa U aHaIu3aTopa, eciu
VHTEHCUBHOCTb eCTeCTBEHHOI'0 CBeTa, MPOLLIe/IIero yepes 3TU NPU3Mbl, YMEHbIINW/IACh B UeThbIpe
paza? IlornomeHrem cBeTa rpeHeOpeys.

Kputepumn orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afa4n)

OueHka Kputepun orjeHMBaHuUs

3aUTeHO |YCIIeIIHOE BBbITIOJIHEHHE IMTPAKTHUeCKHUX BHAaHHﬁ, BbIJaHHBIX TIperiogaBaTe/ieM, Bjad/ieHre

MpOrpaMMHBIM MaTe€pUd/IOM, ITIOHUMaHHe CYIIIHOCTHU PACCMATPUBAEMBIX TMPOLIECCOB U HBHEHHﬁ,




OueHka Kpurtepun oLieHUBaHUs

yYMeéHHe CaMOCTOATe/JIbHO 0003HAaUNTL TOUKA AaKTUBHOTO pOCTa HOBOI'O 3HAHUsA

HEBBITIO/IHeHHE MTPAaKTHUeCKHX 3a/IaH|H, BbIZAHHBIX MTPeIo/jaBaTesieM, MMoJTHOe HeTIOHUMaHHe
He .

CMbIC/1a pobJ/ieM, He J0CTaTOUHO TIOJTHOe B/laJieHHe TEPMUHOJIOTHeH, HeyMeHHe CaMOCTOSITe/TbHO
3auTeHo

0603HauNThL MPOOIEMHbIE CUTYaLUH

5.1.2 TunoBble 3ajaHus (oneHoOuYHOe cpeAcTBO - TecT) sl OLeHKH C(HOPMHPOBAHHOCTH
kKomnerenyu OITK-1-3:

[Ipumepel. ITonHbIl nepeueHs BorpocoB B POC.

OHTPOIMKS — 3TO (PYHKLUS COCTOSIHUS, U3MeHeHe KOTOPOU paBHO MPUBEIeHHOMY KOJTMUEeCTBY TeIlIbl.
YKaxuTe BepHYO0 MaTeMaTHUeCKyH0 3aMycCh OTpe/e/ieH|s1 SHTPONUH:
A). B). B). D).

Hatizute BepHOe BbIpaykeHUe [jisi ypaBHEHUs COCTOSIHUS UTUaIbHOTO ra3a M OMUCAHUS BXOSIIUX B HETO
BeJIMUMH.

A). pV=m/MRT, rze V — 06beM raza, p — fiaBjeHue rasa, m — Macca MoJeKyJibl ra3a, M — MoJisipHas Macca
raza, T — abco/itoTHasA TeMIiepaTypa;

B). T/pV=vR, rage V — 00beM rasa, p — JlaBjieHue ra3a, vV - KOJIMYeCcTBO BelecTBa, T — abcomoTHas
TeMIlepaTypa;

B). pV=VRT, 20e V — obwem 2asa, p — 0asneHue 2asda, v - Koauuecmeo gewjecmea, T — abconomuas
memnepamypda,

). pV=VRT, rae V — o6beM ra3sa, p — JaBeHue ra3a, V - KOJIMUeCcTBO BeljecTBa, T — TeMreparypa, u3MepeHHast
T0 1[eJIbCHUIO.

[TepBbIii NPUHIMI TEPMOAVMHAMUKY TIPUMEHUM [I7ISI:

A). 3#CUBbIX 0peaHU3MO8 U eewjecms 8 MobOM azpe2amHoM COCMOSIHUU;

B). TonbKO A1 MAMANBHBIX Ta30B;

B). anst TBepABIX TeN U peanbHbIX Ta30B;

I'). A5t >KUBBIX OPraHM3MOB W UJUA/IbHBIX Ta30B.

BribepuTe BepHY0 (hOPMY/IMPOBKY IMEPBOTO MPUHILMIIA TEPMOANMHAMUKH:

A). AU = Q - ABH (u3MeHeHHe BHYTPeHHeH YHeIrPUM CUCTEMBI TTPOMCXONT 3a CUeT TIOJBeIeHHOTO K CUCTEMe
KOJIMUECTBA TeTIOThI ¥ COBEPIIIEHHS BHEIITHUMU CHUIaMH PabOThI HaZl CUCTEMON);

B). AU = Q + A (u3MeHeHHe BHYTPeHHel 3HerpUM CUCTeMbI TIPOMCXOIUT 3a CUeT MO/IBe/[eHHOTO K CUCTeMe
KOJIMUeCTBA TEIJIOThI U COBEPILIEHHsT CUCTeMOH paboThI);

B). Q = AU + A (konuuecmeo men/bl, nodgedeHHoe K mepMOOUHAMUUeCKOU cucmeme, udem Ha UsMeHeHue
gHympeHHell 3He2puU cucmeMbl U cogepuleHue cucmemoli pabomnl);

I'). Q = AU + ABH (KOJMYECTBO TETUIbI, TTOIBEJEHHOE K TEPMOJJUHAMUUECKOU CUCTEME, UIET Ha U3MEHEHHE
BHYTPEHHEH YHerpPUU CUCTEMbI U COBEpIIIeHEe BHEIITHUMU CU/IaMU paboThI HaJ/l CUCTEMON);

PaboTa B TepMOiMIHAMUKE OTIPe/Ie/ISIETCS:
A). A=p*dV B). A= B). A= I'). A=p*AV

BHyTpeHHsis1 3Heprusi 1000M TePMOAVHAMUYECKON CUCTEMBI — 3TO



A). U=Q-A;
B). cymMa KuHeTHUeCKMX SHepruil MoJieKkys U3 KOTOPBIX COCTOUT CHUCTeMa (Teslo);
B). U= vRT;

F). CymMmmda KuHemu4vyeCcKux u nomeHyud/abHbIX 3Hep2uﬁ e3aumodelicmaus MO/IEKY/1 U3 KOMOpbLX cocmoum

cucmema (mesno);
). cymMa TioTeHI[Ma/IbHBIX SHEPTUH B3aUMO/IeHCTBYS MOJIEKYJT U3 KOTOPBIX COCTOUT CHUCTeMa (TeJio);

I[Tpu “30XOpHUYeCKOM HarpeBaHWM KUCI0poza oosemom 50 71 saBineHue rasa nsmenwiocs Ha 0,5 MITa. Haiitu

KOJ/IM4eCTBO TEeIlJIOTHI, COOGH.[EHHOG rasy.

A). 37,5 KIIK;

B) 62,5 k/lc;

B). 25 kJI;

). 0 xkIx

Kpurepumu orjeHnBaHus (01jeHOUHOe CpeACTBO - Tecr)

OrneHka

Kputepun orjeHMBaHuUs

YCIielIHOe BBITIO/THEHHE TIPAKTUYECKUX BaAaHHﬁ, BbIJaHHBIX TIperiogaBaTe/ieM, B/id/ieHrue

0003HauNTH MPOOTIEMHBIE CUTYALUN

3a4UTeHO T[POrpaMMHBLIM MaTe€pPHd/IOM, TIOHUMdHHE CYIITHOCTU PAaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
yYMe€HHe CaMOCTOATEe/IbHO 0003HAYNTL TOUKHA aKTUBHOTO POCTa HOBOT'O 3HAHUA
HEBBITTO/THEHHWE TIPAKTUYECKHUX BaAHHHﬁ, BBIIdHHBIX TIpETioAdBaTesieM, rMojIHOe HEITOHMMdHKEe
He o
CMbIC/Ia HpOG]IeM, He JOCTAaTOYHO I10/THOE B/IdZieHHE TEPMUHOJIOTHMEN, HEYMeHHEe CaMOCTOATE/IbHO
3a4UTeHO

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs M0 JUCIUIIMHE ITPH TPOMEe)XyTOYHOMH

aTTecTaluu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIEeTEHLINHI

YpoBen
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
J10X0 X0po1I0 OT/IUYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO pHUTEe/ILHO XOpo1I0
0CTH
KoMIeTt
eHIUI
(uHANK
aropa
AOCTHXK He 3aUTeHO 3a4yTeHo
eHus
KoMIIeT
eHLUH)
YpoBeHb
OtcytcTBHE YpoBeHb poBet
o o 3HaHUM B
3HaHUI MuHyManeH | 3HaHUM B obneme YpoBeHb
TeopeTUYeCcKoro o] obObeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. " JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe " oLeM 3HaHUU B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHUMa/IbHBIX - rporpamme o6neme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. MO/rOTOBKU TIpeBbILIAOLe
3HaHUI JonyleHo MOATOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M [porpamMMy
BCJ/Ie/ICTBUE MHOTO . HomyeHo MOATOTOBK
rpy6ble oMOKH HECKOJIbKO TOATOTOBKH.
OTKasa HerpyobIx HEeCKOJ/IbKO u. Ommbok
HecylecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
ormbok
OTtcyTcTBUE [Ipu peruenun IIpomemonc | Ilpomemonc | Ilpomemonc | Ilpozemonc | IlpomemMoHCTp
MHHUMabHBIX CTaH/|apTHBIX TPHUPOBaHbI | TPUPOBaHbI | TPHUPOBaHBI | TPHUPOBAHBI | WPOBAHHI BCe
YMeHUI. 3a7iau He OCHOBHBIe BCE BCE BCE OCHOBHbIe
Ymenus | HeBo3moxHOCTB TIPOJIEeMOHCTPUD | YMeHHUs. OCHOBHBIe OCHOBHBIe OCHOBHBIe YMeHUSI.
OLIeHWTb Ha/lMuue | OBaHkI PerieHs! YMeHUSI. YMeHUSI. yYMeHHsI. PelieHs! Bce
yMeHuUi OCHOBHbIe THUIIOBbIE Pewtensl Bce | PernteHsl Bce | PerrteHbl OCHOBHbI®
BCJ/Ie/ICTBUE ymenus. Umenu | 3afaum ¢ OCHOBHbIe OCHOBHbIe BCE 3ajlaunl.




OCHOBHBIE
3a/jaum C
3a71auu C A
3a/jauu. OT/e/IbHBIM
HerpyObIMH | HerpyObIMU
BeimonHens! | u
ommbKaMu. | oummbKamu.
BCe 33laHNsI | HecylecTB | BoIrmosiHeHbI
BrinonHensl | Belno/HeHs!
OTKasza B TI0JTHOM €HHBIMH BCe 33/laHusl, B
MecTo rpy0Obie BCE BCe 3aJaHus
obyuatolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTopble | H, obbeme Ge3
He B o0beme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
o6beme d
3a/laHuisl B
HeJjoueTaMu
TIO/THOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITposeMoHC
6a30BbIX ITpu perennu o TPHPOBaHBI TPUPOBAaHBI
bIii Habop TPUPOBaHBI ITposeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBbIe HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a71au He HAaBBIKH TIPH Tpu .
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HaluuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagblku perIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3a7a4 6e3 HeCTaHZJapTHbI
OTKasza MecTo rpy6Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ0ueToB
HeJloueTaMu
IITkasa oneHMBAHUA MPH IIPOMEKXYTOUHOH aTTeCTalMU
OueHka YpoBeHBb NO/JrOTOBKH
TIPEBOCXO/{HO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce komrmeTeHIMM (YacTd KOMIIeTeHIMH), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa yPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIIIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMM), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpUTeNb | Bce KommeTeHIuM (J4acTW KOMIIeTeHIWi), Ha ¢OpMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO [JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{is ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajfauH) AJIA OLeHKH C(OPMHPOBAHHOCTH
komnereHiuu OITK-1-ut



3adaua 4. A3oT maccoii m=>5 Kr, Harpetbiii Ha AT=150 K, coxpanun HensmeHHbIM 00beM V. Haiitu:
1) KosmryecTBO TErIoThl Q, COOOITIeHHOe Ta3y;

2) usmMeHenue AU BHyTpeHHel SHepruy;

3) coBepIlieHHYO ra30M paboTy A.

3adaua 5. 5 Mok W/ieaNbHOTO Ta3a a[iabaTHO PacCIIMPSIIOTCA OT Haua/ibHOTO fAaBeHus 1 MIla. TTpu
3TOM TemrepaTypa ra3a rnagaet oT 320 go 275 K. Kakasi mpu 3ToM coBepitiaeTcsi paboTa.

3adaua 6. B BepTHKanbHOM LIUIUH/PE T10/] HEBeCOMbIM TOPIIIHEM HaXOUTCS OZUH MOJIb HEKOTOPOTO
uzieanbHOTO rasa npu temmepatype T. [IpocTpaHCTBO Haf, MOPIITHEM COOOIIaeTcsi C aTMOC(hepOi.
Kakyto paboTy Heo6X0IUMO COBEpILNTh, YTOObI, MeZIJIEHHO MOAHUMAs! TOpIieHb, H30TePMUYeCKH
yBeJIMUMTh 00beM rasa moj, HUM B n pa3? TpeHuUs HeT.

5.3.2 TunoBble 3ajjaHusi (OLlEHOYHOEe CPeACTBO - 3ajiauH) A OLeHKH C(hOpPMHPOBAHHOCTH
kovmnerenuu OITK-1-3

[Ipumepsl. IlonHeli nepevens B @OC.

3adaua 1. Tlog KakKuM YTJIOM K TOPU30HTY HY>KHO OPOCUTBH Teso, 4ToObI BBICOTA MO/beMa Oblsla paBHa
JanbHOCTHU MojieTa’?

3aodaua 2. MaxoBUK Hauajl BpalllaThbCsi PABHOYCKOPEHO U 3a TIPOMeXXyToK BpeMeHu At = 10 ¢ goctur

yacToThl BpaweHus n = 300 mun L OrnpeseiiTh  yrjoBOe yCKOpeHUWe € MaxOBUMKa U
yricsio N 060poTOB, KOTOPOe OH CZenas 3a 3TO BpeMsl.

3adaua 3. bpycok maccoii m2=5 Kr MOXeT CBOOOZHO CKOJIb3UThH 10 TOPU30HTAIBHOU TMOBEPXHOCTH
0e3 Tpenus. Ha Hem HaxoguTcs apyroii Opycok wmacco mi1=1 kr. Ko3ddummeHnt TpeHus
COTIPUKACAIOIIUXCs TIoBepxHOCTel OpyckoB p=0,3. OmnpenenuTh MakKCHMajabHOe 3HAaYeHHe CHJIbI
Fmax, MpUIoXKeHHOH K HIDKHEMY OpYyCKy, TTpU KOTOPOM HaYHeTCsI COCKalb3bIBaHHe BepXHero Opycka.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun onieHuBaHUsA

yCIIelIHOe BBIMOJIHEHME MPaKTUUeCKHX 3a/laHui, BbIJaHHBIX MperojaBaTesieM, BjlafieHre
3aYTeHO TIPOrpaMMHBIM MaTeprasoM, IOHUMaHUe CYIIIHOCTH pacCMaTpUBaeMbIX IPOLIECCOB U SIBT€HUH,
yMeHHe CaMOCTOSITe/TbHO 0003HAUMTb TOYKM aKTUBHOTO POCTa HOBOTO 3HAHUsI

HEBBLITIOJTHEHHE TTPAKTHYECKHUX BHAHHHﬁ, BbIJAHHBIX IMperioiaBaTesieM, rMoJIHOe HeITOHMMaHNe

He o

CMbIC/Ia npo6neM, He JOCTAaTOYHO I10/THOE BJ/la/ieHHe TePpMUHOJIOTMer, HeyMeHKre CaMOCTOATe/IbHO
3a4TeHO

0003HaYNTh HpOG]IeMHbIe CHUTyallun
5.3.3 TunoBbie 3apaHusA (oreHOUHOe CpeACcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH

copmupoBanHocTu KomnereHuu OITK-1-ut

1. CucteMsl, cocTosLLmMe U3 60bLLIOIO YMcaa Yactuml,. Cnocobbl onncaHus Takux cucteM. PaBHoBecue
M paBHOBECHbIE COCTOSIHUS TEPMOANHAMUYECKUX CUCTEM.

2. YpaBHeHME COCTOSIHUS.
3. PaboTta TepMoanMHaMMNYECKOMN CUCTEMBI.

4. KBasucrtatnyeckue npotecchl. TennoemMKoCTb.



5. MNepBoe Havyano TeEpMOANHAMUKN. «BeYyHbIN ABUraTeIb» NEPBOro poja.

6. YpaBHeHMe COCTOSHUSA UAeanbHOro rasa.

7. OCHOBHble M30MpoLLecchl C naeasbHbIM ra3oM. BHYTpeHHSAS 3Heprnsa naeanbHOro rasa
8. TennoBble MalUuHbI. Liknbl. MalumHa KapHo. Llukn KapHo.

9. KMNMO mawunHbl KapHo. TeopeMbl KapHo. SHTponus

10. BTopoe Hayasio TepMOAUHAMUKMN.

11. A6contoTHas WKana TeMneparyp.

12. HepaBeHcTBO Knaysuyca. 3aKoH HeybbIBaHMS SHTPOMMKU B 3aMKHYTOM CUCTEME

13. CTaTUCTUYECKUIA CMbICN SHTPOMNUN. DHTPOMNKUSA CUCTEMBI U3 KOHEYHOro Yncsa Yyactuu,. dopmyna
bonbumaHa.

14. «Be4HbIl aBuraTenb» BToporo poga. PasnnyHbsie $opMynnMpoBKM BTOPOro Havana
TEPMOANHAMMUKMN.

15. CteneHu cBo60oabl TEPMOANHAMUYECKOM cUCTEMbI. CUJbl U KOOPAUHATSI.

16. MonHble gudpdepeHLnanbl U TEPMOAUHAMUYECKUI CMbICT BHYTPEHHEN SHEPTUMN,
TepMoauHaMMU4ecKoro noteHumnana Nrméo6eca, cBo6OAHOM IHEPIUN N SHTANBNUM

17. MNpouecchbl, B KOTOPbIX U3MEHSIETCS YMC/I0 YaCcTULL, B cucTeMe. XMMUYECKMIA NoTeHUMan. Bug,
NOJIHbIX AUbdEpPEHLNANoB TEPMOANHAMUYECKUX GYHKLUUIA A1 CUCTEM C NEPEMEHHBIM YNC/IOM

18. 3akoHbl Kupxrooda.

19. dneKTpoMarHMTHas MHAYKUMSA. 3akoH Papapaes, npaBuao JleHua.

20. 3aTyxaroume 1 BbiHYyXKAEHHblE KOoNebaHMs. Pe3oHaHC.

21. Nonspusayms sNeKTPOMarHMTHbIX BOJIH. fABaeHus bproctepa.

22. lBneHune nHTepdepeHLnn 3NEKTPOMArHUTHbIX BOAH. NHTepdpepeHUMoHHas cxeMa HOHra.
23. fAABneHunsa andpakumm 31eKTPOMarHUTHbIX BOJH.

24. Andpakuma GpeHens

25. Andpakumua ®payHrodepa.

5.3.4 TumnoBbie 3afaHusA (oeHOUHOe cpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH
copmupoBanHocTu KomnereHuuu OIMTK-1-3

Bornpocsl k 3k3aMeHy (3 cemecTp)
1. BennuunHbl B pusuke. CUCTEMbI € ANUHULL.

2. MonoxeHne, CKOPOCTb U YCKOPEHME MaTepUabHOMN TOYKU. [pAMOIMHENHOE PpaBHOMEPHOE U
paBHOMEepeMeHHOe ABUXXEHME MaTeEPUA/IbHOMN TOYKMU.

3. PaBHOMepHoOe ABMXXeHne MaTepmaanoﬁl TOYKHM MO OKPYXKHOCTH.

4. InHaMnKa MaTepurasibHON TOYKM. [epBbIi U BTOPOM 3aKOHbI HbIOTOHA.



5. PaBHONepeMeHHOe ABUXEHME MaTeEPUASIbHOMN TOUKU

6. OnucaHue ABUXKEHMA MaTepuanbHOM TOYKK, BPOLLEHHONM NOA Yr/IOM K TOPU3OHTY.
7. Paborta, coBepluaemMas cmaamMm npm nepemMeLl,eHnm 4actumubl.

8. KnHetnueckas v noteHumanbHas 3HEPrus n Ux CBssb ¢ paboToMn.

9. Buapl cnn B npupoge. KoHcepBaTUBHbIE M HEKOHCEPBATUBHbBIE CUJIbI.

10. 3aKOHbI COXpaHEHMSA UMIYbCA, U MOJHOM MEXaHUYECKOM 3HEPTUm

11. dnekTpunyeckne 3apaabl. 3akoH KysioHa. MpuHLMN cynepnosnumu.

12. TlonsiThe 0 snekTpocTaThuueckom mosie. Teopema OcTporpagckoro — ["aycca.

13. PaboTa aneKTpocTaTU4eCcKMxX CUI NMpu nepemMelleHnmn 3apsaaa. Teopema o UMPKYA[LUMN BEKTOPA
HaNPsHKEHHOCTU 3/IEKTPOCTATUUYECKOrO NOs

14. lNoTeHunan 1 pasHOCTb NOTEHLMAOB.

15. DneKTpocTaTUYECKOE NoJie B BewecTBe. [IN3NEKTPUKU. XapaKTEPUCTUKM MONS B BELLECTBE U
ININEKTPUYECKUX MaTEPUAJIOB.

16. MpoBoAHMKN. OCHOBHbIE NONOXXEHWS 3/IEKTPOCTATUKU NMPOBOAHMKOB.

17. SHeprusa cmMctemMbl a31eKTPUYECKUX 3apAa0B.

18. dneKkTpnYecKnit ToK. 3aKOHbI MOCTOSSHHOMO 3/IEKTPMYECKOro TOKa. 3aKoH OMa.
19. MNMocTosHHOEe MarHuTHOe noJe. Cnna JlopeHua.

20. 3akoH bno-CaBapa. Bsanmopaencteme TOKOB, 3aKOH AMniepa.

21. apMoHMyeckue KonebaHnsa MexaHMYECKMX n INEKTPUYECKMX CUCTEM. YPaBHEHUE FTAPMOHUYECKNX
KonebaHuni, OCHOBHbIE XapaKTEPUCTUKN.

22. BO/HbI, X XapaKTEPUCTUKU, MOBEPXHOCTb paBHOM ¢a3bl, pa3oBas CKOPOCTb. BO/HbI BEKTOPHbIE U
CKansipHble.

23. DNeKTpOMarHuTHble BOJIHbI. [10CKMe 31eKTPOMarHUTHbIE BOJIHbI.
24. DHeprnsa aNeKTpoOMarHMTHOM BOJIHbI. BekTop YMoBa-TloMHTUHra.
25. BonHa Ha rpaHuue ABYX AN3JIEKTPUKOB. 3aKOHbI FTEOMETPUHECKON ONTUKMU

Kputepuu ouneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHuBaHUs

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
MUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,

MIPEBOCXOHO
NIPO/IeMOHCTPUPOBAHB] 3HAHUsI, YMEHUs], B/IafleHus [10 COOTBETCTBYIOLINM
KOMIIeTeHLIMSIM Ha YPOBHe, BhbILlle IIpelyCMOTPEHHOTO ITPOrpaMMoi

OTJINYHO Bce kxomnieTeH1[UM (4acTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa

JIVCLIMTIIMHA, COPMUPOBAHBI HA YDOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTsI ObI




OueHka Kpurtepuu oLieHUBaHUs

0/lHa KOMITeTeHLUs1 COpMHUPOBaHa Ha YPOBHE «OT/IMNUHO»

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
OueHb XOpOLLIO JMCLIMIVIMHA, cOPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», IIPU 3TOM
XOTsI ObI 0/JHa KOMIIeTEeHLsI CYOPMHUPOBaHa Ha YPOBHE « OU€Hb XOPOILIO»

Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
XOpOLIO JUCLIMTIIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «XOPOILO», TIPH 3TOM XOTs Obl
0/lHa KoMIleTeHLUsl copMHUpOBaHa Ha YPOBHE «XOPOILLIO»

Bce komneTeHIMM (YacTH KOMIIeTeHLMH), Ha OpMUpPOBaHMe KOTOPBIX HarlpaB/jieHa
JUCLMIIMHA, c(OPMUPOBaHbI Ha YPOBHE He HIKe «Y[OBJ/IETBOPUTELHO», TIPU

Y/IOBJIETBOPUTEJTHHO
5TOM XOTsI ObI O/IHa KOMIIETEeHI[|sl COPMHUPOBAHA HA YPOBHE
«Y/IOBJIETBOPUTE/IHO»
Xorst 6bI 0fiHa KOMIIETEHIHs1 COPMUPOBAHA HA YPOBHE «HEY/I0BIETBOPUTEIHHO»

HEY/I0B/IETBOPUTE/ILHO A " (opmHp P A P ’
HY O/IHA U3 KOMITETEHL{Mi He COPMUPOBAHA HA YPOBHE «II/IOX0»

TJI0X0 Xorst 6bI 0fiHa KOMIIETEHLHsI CPOPMUPOBAHA HA YPOBHE «ILIOX0»

6. YueOHO-MeTOfMUeCcKOe U HH(OpMaLoHHOe o0ecrieyeHe JUCHHUIIIHHBI (MO/y/151)

OcHOBHasi uTeparypa:

1. CaBenweB 1. B. Kypc obmieii ¢pusvku. B 3 Tomax. Tom 1. Mexanuka. MosnekyisipHast Gr3uKa :
yueOHUK fy1s1 By30B / CaBenbeB U. B. - 19-e u3g., crep. - CaHkt-IletepOypr : Jlanb, 2023. - 436 c. -
HonyieHo HayuHo-MeTouuecKuM COBETOM 10 ¢pu3rike MuHucTepcTBa 00pa3oBanus u Hayku PO B
KayecTBe yueOHOTo 1MoCcoOust [ijisl CTY/I€HTOB BBICIIMX YUeOHBIX 3aBeIeHUH, 00yJaroIuXxcs 10
texHuyeckuM (550000) u TexHosiornueckum (650000) HarpaB/ieHUsIM. - KHura u3 Kosinekuyu JlaHs -
®dusuka. - ISBN 978-5-507-48093-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=867137&idb=0.

2. CaBesnbeB U. B. Kypc obiieit puszuku. B 3-x TT. ToMm 2. DneKTpuuecTBO U MarHetu3m. BoHbl. OnTrka
: yueOHUK 7151 By30B / CaBenbeB U. B. - 17-e u3g., crep. - Cankr-IletepOypr : Jlansb, 2023. - 500 c. -
Homnyimeno HayuHo-MeTo[iUeCKMM COBETOM I10 ¢u3rke MuHHCTepcTBa 0Opa3oBaHus U Hayku PO B
KauecTBe yueOHOTo 1ocobus Jjist CTYIeHTOB BBICIIIMX yUeOHbBIX 3aBeZieHH, 00yJaroluXxcs 1o
texHuyeckuM (550000) u TexHosoruueckum (650000) HaripaBieHUsIM. - KHura u3 Kosinekiyu JlaHsb -
®dusuka. - ISBN 978-5-507-47163-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865947&idb=0.

3. Upogoe . E. 3agauu no obiijeit pusvke : yuebHoe rocobue zsst By30B / Vipogos U. E. - 19-e u3g,,
crep. - CankTt-IletepOypr : Jlans, 2022. - 420 c. - PekomeHioBaHo HayyHO-MeTOIMUECKIUM COBETOM I10
¢busrke MuHucTepcTBa 06pa3oBaHus M Hayku Poccuiickoit @ezepaliii B KaueCTBe yueOHOTO MOCoOUs
JUTSL CTYZIEHTOB BY30B, O0YYarOIIMXCS 110 eCTeCTBeHHOHAYUHbBIM, I1eJJarOri4eCKUM M TeXHUYeCKUM
HarpasJ/IeHUsIM U CrieanbHOCTAM. - KHura us Kostekyuu Jlaus - @usuka. - ISBN 978-5-507-45369-6.,



https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=864835&idb=0.

[ononHuTenbHas uTepaTypa:

1. YepToB Anekcanip I'eoprueBuu. 3asiaunuk 1o ¢usvke : [yueb. mocobue] / A.T'. Yeptos, A. A.
BopobneB. - U3z, 8-e, mepepab. u gorm. - Ctep. usg. - M. : AnmbpsaaC, 2021. - 640 c. - ISBN 978-5-91872-
130-8 : 1429.00., 20 3xk3.

2. TTpucHeiii A. A. Buodwusuka. Kypc nekuutii : yue6Hoe rocobue / Ilpuchsiii A. A. - CankT-IletepOypr :
Jlanb, 2020. - 188 c. - Bubnuorp.: AocTyIHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Kuura u3
KoJiiekuu Jlanb - MeauuuyHa. - ISBN 978-5-8114-3970-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=707919&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):
He ucnionssyercs

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YuebOHble ayfUTOPWU [ijisi TIPOBeJieHHs] Y4eOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTebHOU
NIPOTPaMMOM, OCHAIlleHbl MYJIbTUMeUHHBIM 000pyoBaHreM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMHU 00yUeHUsI.

[MTomereHust A71sT CaMOCTOSITeNIbHOM paboThl 00YYarOILMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HarpaBieHuro
noArotoBku/crietanbHOCTH 05.03.06 - OKosorvs U NpUupoornoib30BaHue.

Agstop(b1): UynpyHoB EBrenuii Bnagjumuposuu, JoKTOp (pM3MKO-MaTeMaTHYeCKUX Hayk, pogdeccop
I'axxynuHa AHacracus [TeTpoBHa, KaHAWAAT (GU3MKO-MaTeMaTHYeCKUX HaykK.

3apepyromuii Kadeapoii: UynpyHoB EBrenuit Bnagumuposuu, fokTop (hHU3MKO-MaTeMaTHYeCKUX
HayK.

[TporpamMma oobpeHa Ha 3acefjaHUM MeToANuUecKoi Komuccuu ot 05.12.2023, mpoTtokos Ne 2.
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