IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

Apsamacckuii punran HHI'Y - @akynbTeT ecTeCTBEHHBIX M MaTeMaTHUeCKHUX HayK

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

OO61mas 1 3KCcrepuMeHTanbHasi GrU3rKa

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
44.03.05 - TTegaroruueckoe obpa3oBaHue (C AByMsi MPOGUISIMU TTOTOTOBKHU)

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MaTeMaTtrka U pu3nkKa

dopma oOyueHUs
OYHast

r. Ap3amac

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.07.04 OO61jas v 9KcriepuMeHTaibHasi GU3UKa OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

6azoeble HAay4Ho-

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH HNYK-1.1: 3uaem npuHyunbl HYK-1.1: Pegepam
ocywecmensimb cbopa, ombopa u 0606weHus | 3Hamb Tecm 3quém:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky npuHyunb! c6opa, ombopa u IIpakmuueckoe KOHMDObHbLE
aHanus u cuHmes P
CUCMeMHO20 no0xoda 01 0606wjeHus uHopmayuu 8 3adaHue
ungopmayuu, 80NpoChbl
pewleHusi NoCMaeneHHbIX obaacmu ¢usuku, cneyucuxy 3aodaHus
npumeHsimb
cucmemHbIi Nodx0d 3a0au. cucmemMHo20 nodxoda 0 5 .
s NYK-1.2: Ymeem peuwleHust nocmas/ieHHbIX 3a0ay K3ameH:
peueHus npuobpemamsb HO8ble 3HAHUS Konmponshbie
nocmaeneHHblx 3a0a4 | HA OCHOBe aHAAU3d, CUHMe3d U 801npoChbl
NYK-1.2:
opyaux mMemooos;
24 Ymemnb
ocyujecmensimb NOUCK
npuobpemamsp HO8ble 3HAHUSI HA
UHGopmayuu no HayuHbim
OCHOBe aHau3a, cuHmesa u
npo6aemam, OMHOCAWUMCS K
_ Opyeux Memooos;
npogeccuoHanbHol obaacmu.
ocyujecmensimb NOUCK
HYK-1.3: Bradeem Hasblkamu
UHGopmayuu no HayuHbim
HAyYHO20 NOUCKA U
_ npobsnemam 8 obnacmu ¢usuko-
npakmuueckoli pabomnt ¢
mamemamu4eckozo
UHGOPMAYUOHHBILMU
hopmay obpazoeaHust
UCMOYHUKAMU, A0eK8aAMHO20
uUCnoAb308aHUs UHGoOpmayuu,
nosyuexHou u3 medua u HUYK-1.3:
dpyaux UCMOYHUKO8 0/151 Bnadems
PpeweHus NOCMABNEeHHbIX HABbIKAMU HAYYHO20 NOUCKA U
3a0au. npakmuueckoli pabombl ¢
UHGOPMAYUOHHBLMU
UCMOYHUKAMU, A0eK8AMHO20
ucnonb308aHus uHpopmayuu,
nosayueHHol u3z mMeoua u opyaux
UCMOYHUKO8 0/151 peuleHust
nocmassneHHbIX 3a0a4 8 obaacmu
¢usuxko-mamemamuuecko2o
obpazoeaHust
IKP-4: CnocobeH HIIKP-4.1: 3Haem HUIIKP-4.1: Tecm
oceausamb u codepoicaHue, CyujHoCmb, 3Hamb 3aoaHus 3quém:
amanusupoeamb 3GKOHOMEPHOCMU, NPUHYUNDL U |— CO0epHCaHUe, CyUHOCD, Pegpepam

KoumponbHble




meopemuueckue ocobeHHOCMU U3yuaembix 3aKOHOMepPHOCMU, NPUHYUNDL U Ipakmuueckoe 80NpoChl
npedcmaenenus o si8/1eHUll U npoyeccos, ocobeHHOCMU U3yuaemblx 3a0aHue
CywyHocmu, 6azoeble meopuu 6 AeneHull u npoyeccos, 6azosbie 3 ]
3AKOHOMEPHOCMAX, . . K3AMEH:
npedmemuoli obaacmu, a meopuu no obweti u
npuHYUNax u . KoumposnbHble
makoice ponb yuebHo20 IKcnepumeHmanbHol ¢usuke, a
ocobeHHocmsX p . 80NpOoChl
si@neHul u npoyeccos npedmema/ obpaszoeamenbHolU | makdice ponb u3uKu 8
@ npedmemHoll obaacmu e ¢opmuposaHuu ¢opmuposaruu HayuHoU
obracmu HAyYHOU KapmuHbl Mupd, KapmuHbl MUpa;
0CHOBbI 0bUjemeopemuueckux |— 0CHO8bI 0bweli u
ducyunauH 8 obwseme, 3KCnepuMeHmMaabHOU (Pu3UKU 8
Heobxo0uMoMm 0151 pewieHust obwveme, HeobxooumMom 0
npogeccuoHabHbIX 3a0au. peuieHust npogecCUOHANbHbIX
HUIIKP-4.2: Ymeem 3a0au
aHanuzuposams 6asosble
HayuHo-meopemuueckue
4 p HTIKP-4.2:
npedcmaeneHus 0 CywHocmu,
P yu Ymemb
3aKOHOMepHOCMSIX,
aHanusuposams 6asosble
NpUHYUNax u 0cobeHHoCmx
3 HayyHo-meopemuueckue
usyuaembix sieAeHull u
. npedcmasneHust 0 CywHocmu,
npoyeccoe 8 npedmemHoil
_ 3aKOHOMePHOCMSAX, NPUHYUNAX U
obaacmu 3HaHuil.
0COBeHHOCMAX U3yuaembix
UIIKP-4.3: Baadeem . .
seneHuil u npoyeccos no obuwjeli
DPAsAUUHbIMU Memooamu .
_ |u axcnepumenmanbHoli cpusuxe
aHanU3a 0CHOBHbIX Kameaopuil
npedmemuoli obnacmu 3HaHutl.
UITIKP-4.3:
Bnademsb
PasauuHbLMU Memoodamu
aHaNU3a OCHOBHbIX Kame20puil
no obweti u
3KCnepumMeHmanbHou pusuke
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
oyHasi
O011as TPy/J0eMKOCTBD, 3.€e. 40
Yacos o yue0HOMY IJIaHY 1440
B TOM YMCJIe
ay/(MTOPHbIe 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 232
- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI) 336
- KCP 11
caMmocTosATe/IbHasA paboTa 627
ITpomexyTouHas arrecTanysa 234

JK3amMeH, 3auéT

3.2. CojepxkaHve IUCLIUNIVNHBI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HaumeHoBaHUe pa3/je/ioB Y TeM JUCLIUIUIUHBI Bcero B TOM UMCIe
(uachr)
KonrakrHas pabora (paboTa BO
B3alMO/IeICTBUY C IIperio/jaBaTesnem),
Yachl U3 HUX
aHSTHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3aHsTUA THIA obyuatowerocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero Jacel
THUMAa 3aHsATHs/nabopa
TOpHbIE
paboThI), Yacel

o) 0 0 0 0

¢ o) ¢ ¢ o

0 0 0 0 0
Paznen 1. MexaHuka 231 48 64 112 119
Paznen 2. SnekTpouHaMHUKa 268 50 68 118 150
Pa3pen 3. MonekysipHast py3uKa U TePMOAMHAMUKA 232 48 64 112 120
Paspen 4. OnTuka 250 50 68 118 132
Paspen 5. KBanToBas ¢usmka 214 36 72 108 106
ATtrecrarust 234
KCP 11 11
Wroro 1440 232 336 579 627

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Paznen 1. MexaHuka
Tema 1. Bregenue.

IIpeameT ¢usmky, ee 3agaun, pusnueckure Mojied. Postb GU3NKY B HAYYHO-TEXHUUECKOM Tporpecce. [Ipegmer
Y 33/1a4y MeXaHUKW, KHHeMaTHKa ¥ JUHaMuKa. Marepus Kak 00beKTUBHAsI peanbHOCTh. [TpoCcTpaHCTBO U

BpeMsi, KaK ()OpMBI CyIIleCTBOBAHHMS MaTepHH, JIBI)KeHHe, KaK Crioco0 CyIrieCTBOBAHHUS MaTepHH.

Tema 2. CucteMbl KOOPJUHAT, BPeMsi, TIPOCTPAHCTBO.

CucreMmsl oTcueTa. BeKTopHbIe, cKa/isipHble Be/IMUKHbL. Paguyc BekTop. BripakeHHe BeKTOpa uepes ero

KOMIIOHEHTHI B ,E[eKapTOBOI;'I CHUCTeMe KOOpAHWHarT. HPEOGPBBOBHHI/IE KOOpAWHAT. ITonsaTue BpeM€HH U YaCOB.

CuHXpOHHU3a1[Ms YacoB.

Tewma 3. KunemaTrka NpsIMOJIMHEHOTO M KPUBOWHENHHOTO MTOCTYNaTebHOIO ABYKEHUS TOUKH.
OcCHOBHBbIe MOHATHSI KUHEMaTUKU. JIMHelHble KMHeMaTHYecKre XapaKTepUCTUKH [BHKeHus1. CriocoObl

OTMCAHUS IBK)KEeHUs] MaTepuaibHOM Touku. Pagnyc-Bektop. [1yTh. [Tepemelijenne. CKOPOCTb. Y CKOpeHHe.

HpOI/IBBOI{bHOe KpHBOﬂHHEﬁHOG ABVDOKEHKEe, KDUBHU3HA TPA€KTOPUH, PaanyC, LIEHTD KPUBU3HLI.

Tema 4. [IBr>KeHHe TOUKU BOKPYT HEIlO/BK)KHOTO LieHTpa. CBsI3b IMHEMHBIX 1 YIJIOBbIX XapaKTePUCTHUK.

YrnoBble KUHEMaTHUeCKHe XapakKTepPUCTUKY IBWKEHUS. YTJIOBOe MepeMelljeHre. YTJI0Bas CKOPOCTb. YTJIOBOe
yckopeHHe. Pa3nokeHre BeKTOpa MOTHOTO YCKOPeHUsl Ha HOPMaJIbHYIO U TaHT'eHLIaAbHYI0 COCTaB/IstoIIe.

JBr>KeHHe TOYKH 10 OKPY’>KHOCTH.
Tema 5. TIpeobpa3oBanue KoopauHar ["anunest.

dusnueckue npeobpazoBaHUsl KOOpAUHAT. IHepL{aIbHbIe CUCTEMbI OTCUETa, MepBhIii 3aKoH HbloToHa.
Kraccrueckuii 3aKoH C/10)keHHUs CKOpocTeill. IHBapraHTHOCTh J/IMHBI, HHTepBajia BpeMEeHH, YCKOPEeHMs.

AOGCOMOTHBIN XapaKTep MOHATHS OIHOBDEMEHHOCTH.

Tema 6. OCHOBHBIe MpeJiCTaBeHUs CIeLMabHON TeOPUU OTHOCUTE/ILHOCTH.
[MocTostHCTBO cKOpOCTH cBeTa. OCHOBHBIE 3KCIIepUMeHTa/lbHbIe (DaKThl, MOATBEPIKatollIye TTOCTOSTHCTBO
CcKOpoCTHU cBeTa. [TocTyaTHBIN XapakTep YTBEP>KIEHUS O IIOCTOSTHCTBE CKOPOCTH CBeTa M MPUHIIUIIA




OTHOCHUTENTLHOCTH CITeL[aIbHOM TeOPUM OTHOCUTeTbHOCTH. BuiBog ripeobpa3oBanuii JIopeHLia v UX CBSI3b C
nipeobpasoBanusaMu ['ayuusnest. KuHemartrueckye cieficTBUsI U3 npeobpa3oBanmii JlopeHija. OTHOCHTE/IBHOCTh
OJJHOBPEMEHHOCTH U MPUHLIMIT NPUYNHHOCTH. VIHBapMaHTHOCTh UHTepBasia. CoKpallleHue [J/IMHBI U N3MeHeHHue
(OpMBI ABIKYIIMXCS Tel. 3aMe/i/IeHHe X0/ja ABIKYLLMXCS 4acoB, COOCTBEHHOE BpeMsl.

Tema 7. 3aKOHBI JUHAMUKMU.

dyHpameHTanbHble B3auMo/eiicTBus. [ToHsaTHe cuibl 1 Macchl. [1epBblii, BTOpoii 3akoHb! HetoToHA. TpeTuii
3akoH HeroToHa.

Tema 8. NMrtysnbC. 3aKOH COXpaHeHUs! UMITyJ/IbCa CUCTeMbl MaTepUAa/IbHBIX TOUEK.

[TonaTre nmmnybca Tesna ¥ UMITy/IbCa CUibl. CHcTeMa MaTeprabHbBIX TOUeK. 3aMKHYThIE CUCTeMbl. LleHTp
Macc, JBWKeHHe 1jeHTpa Macc. Teopema 0 IjeHTpe Macc. 3aKOH COXpPaHeHUs] UMIyJ/bca. Y paBHEHHE MOMEHTOB.
MowmeHT uHepLUH.

Tema 9. CTOKHOBEHUS.

XapakTepuCTHKa MPOoLIeCCOB CTOJKHOBEHMs. 3aKOH COXPaHeHUs SHEPTUU B T10Jie KOHCePBaTUBHBIX U
HEKOHCEepPBaTUBHBIX cu/l. [IprMeHeHNe 3aKOHOB COXpPaHeHUsl. YTIDYTUi U HeYIpYruil yapbl Tel.
BrInoHsAeMOoCTs 3aKOHOB COXPaHeHUs ITPU CTOJIKHOBEHUSIX.

Tema 10. /IBr>keHre TOUKH C TepeMeHHOM MacCOi.

HepensaruBucrckue pakeTtsl, ypaBHeHus: Meljepckoro, ¢popmysia [lnankoBckoro. ITepcrieKTHBBI UCITOB30BaHUS
pas3/IMUHBIX BU/IOB PeakKTUBHBIX JIBUraTesiell.

Tema 11. Pabora. JHeprusi.

Pa6ota, MoijHOCTk. PaboTa rnepemMeHHO# cusibl. PaboTa KOHCEpBAaTUBHBIX CHI. KMHeTHUecKast SHeprusl.
[NorenuyanbHas sHeprusi. CusioBoe mnoJie. CBs3b CU/IBI C [TOTEHLMAMbHON 5Heprueil. HopMuposka
MOTeHL[Ma/IbHOU SHEPrUM. DHePrusl B3auMO/|eCTBUS.

Tema 12. /IB>KeHHe B MoJie TATOTEHUS.

3akoH Keruiepa. 3akoH BCeMUpPHOTo TaroteHus. I1oss tarorenus. HanpspkeHHOCTD M IIOTeHLYal M0JIs.
Kocmunueckne ckopocTu.

Tewma 13. HenHeprjasibHble CUCTEMBI OTCYETA.

Cunsl nHepLMK. HemHepiuanbHble CUCTEMBI, ABIKYIIMeCs psMorHeiiHo. HeBecomocTs. HenHepLianbHbIe
Bpalaroiecs cucteMmsl. Kopuomicoso yckopenue. HenHepijiansHas cricteMa KOOpUHAT, CBSI3aHHAs C
MOBePXHOCTBIO 3emyid. MasatHuk Dyko. I'paBuTaljuoHHas U MHepPTHAst MacChl.

Tema 14. ledopmaiiyu ¥ HarpsKeHUsI B TBEPABIX TejlaX.

[NoHsTHE CrOLIHOM cpebl. JedopMaliys CI/IOLIHOM cpefbl. YTIpyras U IiacThyeckas fedopMaLiuu.
OZHOOCHBIe PAaCTSKEHUS U CKaTve, CABUT, U3rub, KpydyeHue. 3akoH I'yka, mozayns FOHra, koadduipeHT
[Myaccona. [Ipegen ynpyroctu. [IpouyHOCTB, XPYIIKOCTb, OCTaTO4YHast Jedopmarius. [uarpaMmMa 3aBUCUMOCTH
HarpspkeHW B 00pa3sLie OT BeJTMUMHBI ieopMariiii. YTIpyTHii TUCTepe3ucC.

Tema 15. Cusibl TpeHuUs.

Bupl TpeHUs (TIOKOSI, CKOMb)KeHUs, KaueHus ). 3akoHbl KysioHa — AMOHTOHa. 3HaueHVe CUJIbl TPeHUS B
TIpUpO/ie U TeXHUKe.

Tema 16. AGcomOTHO TBepZOe TeJo.

[ToctynarensHoe, BpaljaTenbHOe IBIKEHUE TBEPJOTO Tera, MTHOBEHHBIE OCH BpallleHHsl. Y paBHEHHe
JIBIDKeHUsl TBepAoro Tesa. IToHATHe MOMeHTa MHepLIMY OTHOCHUTE/ILHO OCH BpallleHus. BpalljeHue TBeporo
Tejla OTHOCUTE/BHO TBepZor TOUKH. [IoHATHe 0 TeH30pe MHepLuu. ['y1laBHbIe OCH M I7IaBHBIE MOMEHTHI
VIHepLUU.

Tema 17. [luHaMUKa TBEpAOIO TeJa.

OCHOBHOI1 3aKOH JMHAMUKU BpalllaTeJbHOTO [BIKeHus. TeopeMa Ll TeitHepa-ItolireHca. 3akoH cOXpaHeHusI
MOMEeHTa UMITyJ/IbCa. JHEeprus BpalllaTe/bHOI0 ABWKeHUs. PacueTbl MOMEHTOB MHEPLIMU [10JI0T0, CIIJIOIIHOTO
LWIWHZPA, 11apa, CTep>kHd, Aucka. KnHeTnueckas sHeprus ABWKeHHsI TBEPJOrO Tesla, KHHeTUYecKast SHeprusi
BpaieHust. [1nockoe aBr>xkeHre. CBoOOHbIe ocH BpallleHus. ['MpOoCKorbl. I'MpoCcKonuecKrii MasiTHUK.

Tema 18. MexaHuKa >KUJKOCTeHN U ra3oB.

3akoHbI rU/ipoaspocTaTiky. CTaljMoHapHOe TeueHre )XUugKkocTeld. OCHOBHbIe ypaBHEHUS THIPOaspOAUHaMUKU.
3akoH BepHysuu v ero ciefctBus. JBikeHre peanbHOM XUAKOCTU. JIaMHUHApHBIN U TypOy/IeHTHBINA Pe>KUMBI



JKUJKOCTH.
Tema 19. [IBrykeHre Tesl B peajlbHON >KUAKOCTH.

Cunbl conpoTuB/ieHus ABWkKeHuto Ten. Jddekt Marnyca. [TogpemHast crma Kpbuia camosieta. @opmyna
JKyKOBCKOTO.

Tema 20. KosiebaTesibHOe IBIDKEHUE.

I"apmoHMueckue KosiebaHusi. XapaKTepUCTUKY FrapMOHMUECKUX KoJiebaHui. Y paBHeHre rapMOHNUeCKOro
OCOU/ISITOpA. YpaBHEHHe rapMOHHNUECKHUX KosiebaHWi B KOMIIEKCHOM BH/ie. MaTeMaTHuecKuid v hr3ndecKuii
MasTHUKU. C/i0)KeHre rapMOHUYecKuX Koinebanuii. Tema 21. KosiebaHusi C TpeHUEM.

3akoH yObIBaHMsI aMIUTUTYibl. JlorapudMuvecKkuii ieKkpeMeHT 3aTyxaHust. [Jo6poTHOCTb KosiebaHuiA.

Tema 22. BeiHyX/]eHHBIe KOslebaHusI.

AMITIUTYZA BBIHYK€HHbIX KoslebaHuii. PesoHaHc. ABToKone6anus. Posib MexaHMueckux KonebaHuii B
TeXHUKe.

Tema 23. PacnipeziesieHre KojebaHuil B yIIpyrou cpeje.

Buyipl BosH. YpaBHeHHe Oeryiijeii BomHbl. DHeprus 6eryieii BosHbI. [10TOK sHeprun. Bektop YMoBa.

Tema 24. BonHbI B CIUIOLIHON Cpefie.

IIpozonbHble, MONepeyHble BOIHBL. AMIUVIMTY/AA, (pa3a U CKOpPOCTh pacrpocTpaHeHys BOHbL. BoyHoBoe
ypaBHeHHe. YpaBHeHue Oeryiiei Bo/iHbl. PacrnipeziesieHye cMelleH|H U eopMaliyii B 6eryiieii BosHe.
Crosiuve BO/HBI. 3BYKOBbIE BOJIHbL. DHeprus 3ByKOBOH BO/IHBI. CKOPOCTh 3ByKa. Y/IbTpasByK. Pe3oHaTopsl.
SddexT donnepa.

Paszpen 2. DnekTposvHaMUKa

Tema 1. DyieKTprUeckoe 1oJie B BaKyyMe. DJIeKTPOCTaTHKa. DIeKTpuuyecKue 3apsifbl. 3akoH KymoHa.
HarpskéHHOCTB 3/1eKTpUYecKoro IoJist. [IpuHIMIT CyTieprio3uLvu.

Tema 2. HarnpsokeHHOCTb TOUEUYHOI0 3apsi/ia, JIeKTPUUeCKOro AUI0JIs, CUCTeMbl 3apsaoB. I10Tok BekTopa
HanpsbkéHHocTH. Teopema OcTtporpazckoro - ['aycca B 3neKTpocTaTHKe.

Tema 3. Pabora cun noss. TToteniyan. CBs3b MOTEHI[MA/A U HAMTPSDKEHHOCTH 110J1s1. [TOTeHTMa moJist
TOUEYHOT 0 3apsJa, JUIOJs, CUCTEMBI 3apsJ0B.

Tema 4. [IpoBOAHMKU B 3/1eKTPUYECKOM I0J1e. Pacripe/iesieHue 3apsiZioB B IPOBOJHYKE. DKBUIIOTEHLIUAIbHOCTD
MPOBOJIHYKA. HanpsokeHHOCTH M0711 Y TOBEPXHOCTH MPOBOJHHUKA.

Tema 5. [IpoBOAHUKY BO BHELLIHEM 3/IEKTPOCTATUYECKOM I10/1e. DJ/IeKTPOEMKOCTb yeJUHEHHOT O [IPOBOJHUKA.
Tema 6. Dy1eKTpOEMKOCTb KOHZeHcaTopa. [1ockuii, cheprueckuil ¥ IWIMHAPHUUECKUM KOH/IeHCaTOPbl

Tema 7. [In3/1eKTPUKHU B 3J/1eKTprUUecKoM rose. [Tonspusanus, BeKTOp Mosspyu3alui. BeKTop 371eKTpruueckoro
cMmelreHus. [lnsekTprueckas MPOHULIAeMOCTb U BOCIIPUMMUMBOCTE. Teopema Octporpazckoro-I'aycca ais
T0J1S1 B AU3/IEKTPUKe.

Tema 8. ['paHuuHBIe yC/I0BUsI. DHEPrysl CUCTeMbI HEIOBIKHBIX TOUEUHBIX 3aps/i0B, 3apsKeHHOI0
TIPOBO/IHYKA, 3apSDKeHHOr0 KOHAeHcaTopa. [I10THOCTE 3Hepruy 3/1eKTpUYecKoro moJis.

Tema 9. [TocTOSIHHBIN 3/1€KTPUUECKUI TOK. JeKTpUUeCcKUid ToK. 3aKkoH OMa /17151 yyacTKa LenH.
OuddepenipancHas popma 3akoHa Oma. JneKTpoABKyLas cuia. 3akoH OMa /15 yyacTKa, cofiepyKalliero
S/C u aJid 3aMKHYTOM 1ieTTu.

Tema 10. PaboTa 1 MOILIHOCTD B TIeIM MIOCTOSTHHOTO TOKa. 3akoH [oyss-Jlennja. Iuddepenimanbaas popma
3akoHa [xoyJis-JleHua.

Tema 11. Pa3BeTBneHHble 1ienu. [IpaBuia Kupxroda.

Tema 12. JneKTprueckuii TOK B MeTal/iax. JJeKTPOIIPOBOAHOCTh B MeTasnax. [Ipyuposia Toka B MeTasuiax.
Tema 13. Knnaccuueckasi TeOpusi 3JIeKTPOIIPOBOAHOCTH MeTa/IOB. 3aBUCUMOCTD COTIPOTUB/IEHUS] META/IJIOB OT
TeMIepaTypsl.

Tewma 14. OneKTpryeCcKUl TOK B 3/7eKTposuTax. IIpyrpoza Toka B anekTposirTax. 3akoH OMa J1s 3/1eKTPOIUTOB.
Tema 15. Dnektponus. 3akoHbl Papazies. Vicnonb30BaHue 3/1€KTPOJIM3a B TeXHUKE.

Tewma 16. OnekTpryeckuil TOK B razax. CaMOCTOSITe/IbHBIA ¥ HECAMOCTOSITe/IbHBIN pa3psAzel. 1'a3opa3psaaHas
nnasma. Treroiuii, [yroBoii, KOpOHHBIA ¥ UCKPOBOW pa3psi/ibl.

Tema 17. MarnutHoe nosie. B3aumMozeiicTBre NpoBogHUKOB € TOKOM. Cuia Amniepa. MarHutHoe rose



3JIeKTPUUECKOT0 TOKa. BUTOK ¢ TOKOM B MarHUTHOM I10/ie. MarHUTHBIM MOMEHT BHUTKa C TOKOM.

Tema 18. HAYyKUMS ¥ HaNPSDKEHHOCTh MarHUTHOTO M0J1sl. MarHUTHBIN NOoToK. 3akoH buo-Casapa-Jlarnnaca.
MarHuTHOe 1oJie IPsIMOT0, KPYTOBOTO U COJIEHOWJA/TBHOTO TOKOB

Tema 19. SnekTprueckuii TOK B BakyyMe. TepM03/ieKTPOHHAast SMHCCHSI.

Tema 20. DeKTPOHHBIE JIAMITBI (JUO/, TPUO[). DIeKTPOHHO-TyUeBasi TpyOKa

Tema 21. MarautHble CBoMCTBa BelllecTBa. [1apa-, Aua- u (peppoMarHeTH3M.

Tema 22. Cuna JlopeHua. [IBikeHHe 3apshKeHHOW YacTUL{bl B OJHOPOJHOM MarHUTHOM rosie. Macc-
CMeKTPOMETPhI

Tema 23. SnexkTpomarHuTHast MHAYKLUs. OnbiTel Papases. 3akoH uHAyKUyK Papazes u rpasunio Jlenna. Toku
DyKo.

Tema 24. CaMOMHAYKLMS U B3aMMOMHAYKLUS. IHIYKTUBHOCTb. JHEPrys U IJIOTHOCTh SHEPIUU MarHUTHOTO
ToJsl.

Pasgen 3. MonekynsipHas ¢pusuKa U TepMOAUHaAMUKA

Tema 1. Beezgenue. [Ipegmer MoeKyasipHO# (PU3MKA U TepMOJUHAMUKN. CTaTUCTHUECKUH U
TepMOJUHaMUUeCKU MeTO/Ibl OMHCaHNsI MaKpPOCKOIIMUECKUX CUCTeM. MaKpo U MUKPOCKOIIMUeCKre rapameTpbl
TepMOJMHaMUYeCKUX CHCTeM. PaBHOBeCHBIe M HepaBHOBECHBIe COCTOSIHUS U MPOLIeCCHI.

Tema 2. Vneanshblii ra3. [laBneHue nieanbHoro rasa. OCHOBHOe ypaBHeHHeE MOJIEKYJ/ISIPHO-KUHeTHUeCKOH
TeOpHH rasa.

Tema 3. PacripefiesieHrie sHepruy MOJIEKYJI TI0 CTeTieHsiM cBoOoAbl. AGcosroTHas TeMriepaTypa. [locTosiHHas
Bonbipmana.

Tema 4. YpaBHeHue MeHpesneeBa-KiiarnelipoHa, ra3oBbie 3aKOHbI. MI30mpoLecchl

Tewma 5. Omneit Ll TepHa. Pacripenenenue ckopocTteii MojieKys1 o MakcBesny.

Tema 6. BapomeTpuueckast popmysia Pacnipesenenue bonbiimana /7151 4aCTHL] BO BHEIIHEM [IOTeHMaIbHOM
riosie. DIyKTyalLyy B UziealbHOM rase. BpoyHOBCKOe [iBiKeHue.

Tewma 7. OCHOBBI TepMOJMHAMUKH. TepMoiiHaMu4ecKas cucTema. KBasucraTuueckye nporieccsl. BHyTpeHH:s
SHEeprusi TepMOAMHAMUYECKOH cucTeMbl. PaboTa 1 TerioTa Kak opMbl 0OMeHa SHeprueii MeXx1y CUCTEMaMH.
[TepBoe Hauano TepMOLUHAMUKY U €0 IIPUMeHeHNe K U30IpoLieccaMm.

Tema 8. TernoeMkocTb. Y paBHeHUe Maiiepa.

Tema 9. AguabaTHbIii nporiecc, ypaBHeHue ITyaccoHa.

O6paTumble 1 HeoOpaTHUMBbIe TIPOLiecChkl. Bropoe Hauano TepMOAMHAMUKH.

Tema 10. Terosle matvHsbl. [rkn KapHo. Teopemsl KapHo. PeasibHble [UKIIBL

Tewma 11. IpuBeneHHas Teruiota. IHTponusi. CBONCTBA SHTPOIUU B M30/IMPOBAHHBIX CUCTEMaX.
W303HTpONMIHBIN TIpoLiecc.

Tema 12. CraTtucTuueckoe HCTOJKOBaHKWE BTOPOT0 Hauasla TepMOAMHaMUKU. HefocTKuUMoCTh abCoMOTHOTO
HYyJISL.

Tema 13. PeanbHble rassl ¥ KUAKOCTU. Y paBHeHUe BaH-ziep-Baasbca 1 5KCnieprMeHTalbHbIe H30TepMBI
peasibHOTO rasza. Kpurnueckoe 1 MetactabunbHoe coctosiHusl. Pa30Bble repexo/ibl. PaBHOBeCHe KUIKOCTH U
rapa.

Tewma 14. YpaBuenue Knaneiipona-Kiay3uyca. BHyTpeHHsisi 9Heprus peanbHoro rasza. dddekrt Ixoys-
Tomcona. CxxukeHue ra3oB

Tema 15. McrnapeHue 1 KurieHUe KUAKOCTHU. BiakHOCTh Bo3ayxa. CBOMCTBA HaCKII[eHHOTO Tapa.

Tema 16. CBoiicTBa )KUAKOr0 cocTosiHUsI. [I0BepXHOCTHBIM €10, TOBEPXHOCTHOE HaTshkeHHe. CMaurBaHUe.
®opwmyia Jlannaca. KanunisgpHblie siBIeHUSI.

Tewma 17. Kpuctamisl. AMopdHBIe U KpUCTaMueckye Tesa. [JansHuit mopsgok B Kpucramiax. Knaccudukanys
KPHUCTAJIZIOB TI0 THUMNaM CBs3eil. MOHO 1 MOJIMKPUCTa/VInYecKye Tesa.

Tema 18. [lecdekThl B KprcTa/siaXx. MexaHnueckue CBOMCTBA KPUCTaI/IOB.

Tema 19. KosiebaHusi perieTKH 1 TeTJIOBbIe CBOWCTBA KPUCTA/IIOB. TerioeMKOCTb KPUCTAIOB, 3aKOH [IfosioHTa
u I1tu. [1naBnenue ¥ Kpuctaavsanus. JJuarpamMmma paBHOBeCHs TBEPOM, )KUAKOU 1 Ta30Boii (a3. TpoiiHas
TOUKa.



Tema 20. SnemeHThI HePaBHOBECHOU TepMOIMHAMUKMU. SIBNeHus riepeHoca B ra3ax. CpefiHss AJIMHA U CpefiHee
BpeMsi CBOOO/IHOTO 1Tpobera MoJieKy 1.

Tema 21. duddysus, TernaonpoBoAHOCTE, BI3KOCTb.

Tema 22. 3neMeHThI ra30JuHaMUKU. [IBIDKeHHE CO CBEPX3BYKOBOW CKOPOCTBIO.

Tema 23. ITonstue o ria3me. CBoMCTBa M1a3Mbl. [IpakTHyecKoe MprUMeHeH e T1a3Mbl.

Tema 24. 3ddekTbl HepaBHOBECHOU HeNMMHeNHHOW TepMOIMHaMUKU. [IprMepbl caMOOPraHU3YIOIHUXCS CUCTEM.

Pazpgen 4. OnTuka

Tema 1. TTpemmet ontuku. KpaTkuii nicTOprUeckuii 0030p pa3BUTHS B3IVISZIOB Ha TIPUPO/TY CBeTa. VICTOUHUKY U
TIPUEMHHMKHU CBeTa.

Tema 2. ®oromerpusi. OCHOBHbIE SHepPreTHUeCKHe U CBeTOBble Be/IMUUHBI U eJUHULIBI UX U3MepPeHUsl.

Tewma 3. ['eomeTprueckas onTvka. OCHOBHBIE 3aKOHBI U TOHATHS JTy4eBOM ONTHKU. | paHuLbl IPUMEHUMOCTH
3aKOHOB reOMeTPUUeCKON OMTHUKHU.

Tema 4. Cucremsl nH3. KapguHanbHble TOUKU U IJIOCKOCTH. [TocTpoeHre Xoa 1yyeli B CUCTeMe JIMH3
(MUKpoOCKoOTI, Tefeckorl, ¢oToarmapar).

Tema 5. TTocTpoeHre U300paXKeHUH 1 X0/ Jiyuel B TVIOCKOTIApa/lie/IbHbIX MIaCTUHKAX.

Tema 6. [Ipunuyn ®epma. [TosTHOe BHyTpeHHee OTpaKeHUe.

Tema 7. CamodokycupoBka. /leTekTupoBaHue. Bo3HUKHOBeHHe rapMOHUK.

Tema 8. ITpocBeTsieHue cpesibl. MHOrO()OTOHHOE TOTJIOLeHNe.

Tema 9. BonHoBast ontuka. ViHTepdepentus v Audpakiysi CBeTa.

Tema 10. iaTepdepeHIUs B TOHKUX TUIEHKaX. MeTozibl Hab/roieHUs] UHTepQepeHIIud B ONTHKE. THIThI
WHTep(epoMeTpOB.

Tema 11. BpemeHHast 1 IPOCTPaHCTBEHHAs! KOT€PEHTHOCTb. [IByX/lyueBasi 1 MHOTO/lyueBasi UHTep(epeHIs,
TIpUMEHEHHE ee B HayKe U TeXHUKeE.

Tema 12. IMpuntun ItolireHca - @peHesis. 3oHb1 OpeHers.

Tema 13. [IndpakijioHHas pelieTka Kak ONTHUeCKUi Mpubop, ee OCHOBHBIE rapameTpsl. [Iudpakius
PEHTreHOBCKHUX JIyueil.

Tema 14. [ToHsiTHe o rosorpaduy, ronorpadryeckre ONTHYECKHe 3/1eMeHThI U UX [IPUMeHeHMe.

Tema 15. ITongpusauysa ceeta. TUITbI NOJIAPU3ALIAA.

Tema 16. TTosnsspu3aTopsl U aHa/mM3aTophl. 3aKkoH Masntoca. 3akoH bprocrepa.

Tema 17. [IBoiiHOe nyderipesomieHue. Juxpousm.

Tema 18. Xumuueckue CBsI3U B MoJjieKysax. MoJjieKy/sipHble CIIeKTpBI.

Tema 19. [11aCTUHKY B M10JIOBUHY JJIMHBI M YeTBEPTD J/IMHBI BO/IHBI. [Tospu3aijioHHble TprbophI
(caxapymeTp, NOASpH3aLMOHHBIN MUKPOCKOTIT). VICKyCcCTBeHHast aHU30TPOIIHSI.

Tema 20. ViHTepdepeHLys [10/15IpHM30BaHHBIX BOJH. BpallieHue 110CKOCTH NO/sIpU3aLivy.

Tema 21. Tucniepcus. IloroijeHue U paccesiHye cBeTa. J/IeKTPOHHAs TeOpys JUCIIePCUU U TOIJIOLeHUs CBeTa.
Tewma 22. ®a3oBas U rpyrnmnoBas ckopoctu. DpdekT BaBunosa - HepeHKoBa.

Tema 23. JneMeHTbI HelMHeHHOU onTUKY. OCHOBHOE ypaBHEHHe He/IMHeHOM! ONTHKY.

Tema 24. Bo/loKOHHas ONTHUKA U ee IIPUKJIaJIHOe IIPUMEeHEeHUe.

Pasgen 5. KeanroBast pusmka

Tema 1. KBanToBbIe cBolCTBa n3nyueHus. @oToHbl. PoTo3(hdEKT U ero 3aKOHBL. Y paBHeHUST DUHIIITelHa.
OrnbiTel BaBunosa.

Tema 2. 3¢ dexr Kommnrona. OmneiT Bote. laBneHue cBeTa, omnbiThl JIebeaesa.

Tema 3. TeruioBoe uznydenue. ViznyyaresibHast ¥ MOT/I0IIaTe/TbHAsE CIOCOOHOCTH Tes. Pacripe/ieieHre SHePTrUH
B CITEKTpe W3/TyueHust abCcomOTHO uépHoro Tesna. 3akoH Kupxroda, 3akon Credana - BonblmaHa. 3akoH
cmeltieHust Buna. @opmynbl BuHa u Panes - [)kuHca. KBaHTOBaHMe sHepryu usnydarerns, dopmysna [1naHka.
Tema 4. BosHOBbIe CBOMCTBA BeljecTBa. BosHel ie Bpotins. DKcnepriMeHTanisHOe 00HapysKeHre BOTHOBBIX
CBOMCTB MUKpouacTuLl]. BosHoBas QyHKLus.

Tema 5. CooTHolieHHe HeorpesienéHHOCTel ['eii3enbepra. YpaBHenue Illpesunrepa. KsaHToBaHue sHeprun



YaCTULbI B TOTEHL[MA/ILHOU sIMe.

Tema 6. CTpoeHue u cBoiicTBa aToMOB. OnbIThl Pesepdopza. [1naHeTapHas Mozens atoMa. KBaHTOBbIe
noctynatel bopa. Mogens atoma Bogopoga rno bopy. CriekTpasibHble cepyu U3/1y4eHrsl aTOMapHOT0 BOAOPOa
ITpuHUMI COOTBETCTBUS.

Tema 7. OnbiTel @panka v ['epra. KBanTOBaHMe 3HEpruM, MOMEHTa UMITYJ/IbCa U MMPOEKLIMM MOMEHTAa UMITyJIbCa.
OnbiTel HTepHa v [Nepiaxa. CnuH s/eKTpoHa. KBaHTOBBIE urc/ia 37eKTpoHa B aroMe. [1puHuyn Ilaynu.
ITeproguueckas cucreMa sy1eMeHTOB [I.J1.MeHeneesa.

Tewma 8. PeHTreHoBcKoe n3nyuenue. [Ipyposia XxapakTepuCcTUUECKUX PEHTTeHOBCKUX CIIeKTPOB. 3aKoH Mo3u.
[ToHsTHE 0O XMMUUECKOU CBS3U U BalleHTHOCTU. MosieKynsipHbie criekTphl. JIromuHecteHms [IpaBuio CTokca.
Tewma 9. CloHTaHHOE U BBIHY)K/IEHHOe U3ayuyeHue. Jla3epbl U UX IpUMEHEeHNs.

Tema 10. KBaHTOBBIE siB/IEHUS B TBepAbIX Tenax. OOpa3oBaHue SHepreTUUeCKUX 30H B KpUCTasiax. BajeHTHast
30Ha, 30Ha POBOJMMOCTH, 3alpelfHHas 30Ha. [JU3/1eKTPUKY, MTOTyIPOBOJHUKY, MeTalIbl.

Tema 11. 31eKTpONPOBOJHOCTL META/IOB U MOJTYPOBOAHUKOB. YpoBeHs Pepmu. CoOCTBeHHAs U TTpPUMeCHast
MPOBOJVMOCTE MOJTYTIPOBOJHUKOB.

Tewma 12. KBaHTOBas Teopus Terna08MKOCTU. POHOHBI. TemnoéMKOCTh 3/1IeKTPOHHOrO ras3a. CBoicTBa
3JIeKTPOHHOTrO ra3a. [IoHsiThe 0 KBAaHTOBBIX CTaTUCTUKAX.

Tewma 13. ®u3mka aTOMHOTrO0 sifipa. DKCIepUMeHTaTLHbIe METOBI siiepHor Ghu3nku. CUETUMKY YaCTHII,
TpeKOoBble Kamephbl, GOTO3MYIbCUH. Macc-CrieKTpOMeTphI. Y CKOPUTEN 3apsKeHHBIX YaCTHL].

Tema 14. CocraB siipa. Hyk/oHbI. 3apsij ¥ MaccoBoe YnciIo sifpa. Y3oTombl 1 n300apel. SaepHbIe CUbL.
OHeprust cBsi3u sipa. O6o/10ueyHas U KaresibHast MOJIeJH siipa.

Tema 15. Paii0aKTUBHOCTh. 3aKOH Pa/JMOAKTUBHOTO Pacra/zia. X-pacra/, - mpeBpalieHue, y- U3ayueHue.
[IpaBuna cmerenus. bronornyeckoe felicTBUE paZiMl0aKTUBHBIX U3MydeHui. [IpuMeHeHns paji0aKTHBHBIX
H30TOIIOB.

Tewma 16. AnepHble peakiyu. IIpumeps! g1epHbIX peakiyid. [lenenre szep. LlernHele peakiyy fiesieHUs.
SlmepHbIe peakTOPLI HA TETIOBBIX U OBICTPHIX HeHTpOHAaX. Peakliu CHHTe3a, YCIOBUS UX OCYLLECTB/IEHHSI.
YnpaBnsieMblil TepMOsiZiepHbIN CUHTE3.

Tema 17. SnemeHTapHble yacTuubl. Ob1Me cBefjeHrst 00 371eMeHTapHBIX YacTULaX. DJIEKTPOH, MPOTOH,
HelTpoH, (OTOH. AHTUUYACTULIBI.

Tema 18. dyHgaMeHTanbHbIe B3auMO/elCcTBUSA. JIenTOHBI U afjpoHbI. YaCTULIBI - TEpEHOCUMKHA
B3aUMO/ielicTBUIM. Me30HbI 1 OaproHbI. [ToHATHE 0 KBapKax.

4. YueOHO-MeToAMYeCKOe 00eceyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCsl BK/IOUaeT B CeDOsi MOJATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTallud M0 WUTOraM OCBOEHUS JUCLIATIIUHBI
NpYUBeJIeHHBIM B I1. 5.

151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIMXCsl UCTIOMb3YOTCS:
OneKTpOHHBIE KYPChl, CO3/IaHHbIE B CHCTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

OO01jas ¥ sKcieprMeHTanbHas Gu3Mka, 2 Kypc: (https://e-learning.unn.ru/course/view.php?id=8377) 3
Kypc: (https://e-learning.unn.ru/course/view.php?id=8418; https://e-learning.unn.ru/enrol/index.php?
id=9977) 4 xypc: (https://e-learning.unn.ru/course/view.php?id=8370;
https://e-learning.unn.ru/enrol/index.php?id=9978).

VHble yueOHO-MeTOJUUeCKe MaTepHaIbl:
YuebHO-MeTojuUeCKre JOKYMEeHThI, perjaMeHTUPYIOLHe CaMOCTosTeIbHYI0 paboTy, ajpeca J0CTyma
K JIOKyMeHTaM:



https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBble 3ajaHus (oneHOUYHOe cpefcTBO - Pedepar) ans oneHkH copMHPOBaHHOCTH
KomnereHu YK-1:

Cemectp 3
1. YueHue o ABWKeHUH B (DH3MKe ¥ KOCMOJIOTUH APUCTOTeJIS.
2. TIpobniema oTHOCUTeMBHOCTH ABMWKeHus (0T Y. Okkama u XK. Bypuzana fo I'. Tanunes u Y. HeioToHa)

Cemectp 4
1. 'mapocratuka Apxumega (Tpakrar "O mnaBaromux Tenax")
2. «MaremarnyecKye Havaia HaTypasbHOH (unocodur» Hbl0TOHa: OCHOBHBIE IIOHSATHS M MPHHLUIIBI K/IaCCUUeCKON MeXaHUKH.

Cemectp 5

1. O630p pa3sBuTHs NpeCTaBIEHUN O PUPO/ie S7eKTPUYECTBA Y MarHeTU3Ma.

2. [Iu3/1eKTPUKU B 3/IeKTPUUECKOM II0JIe.

3. TToynpoBOAHUKY U UX NIPUMeHeHue.

4, SHEKTpI/IHECKI/Iﬁ TOK B 3JIEKTPOJIUTAX. Ucnonb3oBaHue 3JIEKTPOJ/IMTOB B TEXHUKE.

Cemectp 6

1. Pa6ors! C.I1. Kanutiipl 10 MOTyYeHHI0 HU3KUX TeMIIepaTyp.

2. J)Kujxuie KpUCTa/Ibl ¥ UX IPUMeHeHNe.

3. OcHoBaTeM MOJIEKY /ISIPHO-KHHETHUeCKOM TeOPUH.

4. CoBpeMeHHbIe TeTIOBble ABUraTe/u U MyTy nosbiieHus ux KII1.
5. TemriepaTypa ¥ MeTO/bI €€ U3MepeHuUs.

6. MeTozbl U3MepeHus 1aB/aeHus.

Cemectp 7

1. TTpunumn ®epMa U ero NpyK/aZHOe 3HaUeHue.

2. VickyccrBeHHasi anusorponus. Poroynpyruit 3¢ dexr.
3. MudpakiyoHHas npupozia n3obpakeHusl.

4. Paspeiatoiasi CriocOGHOCTb ONTHYECKUX TIPUOOPOB.

Cemectp 8

1. VI3 McTOpUM 3KCIIePUMEHTANBHOIO OTKPBITHSI 3aKOHOB BHellIHero (oTo3ddexra.
2. TlepBast KBaHTOBas TMroTe3a [11aHKa: cofiepkaHue ¥ UCTOPYSI.

3. CoBpeMeHHbIe MP06/IeMbl KBAHTOBOM (HU3MKU

4. TyHHenbHbIN 3¢deKT 1 ero nprMeHeHue.

5.1.2 TunoBbie 3afiaHus (oIjeHOYHOe cpeAcTBO - Pedepar) ansa oreHKH C(HOPMHUPOBAHHOCTH
kovmnerenuu I1KP-4:

Cemectp 3

1. Kunemaruueckue TeOpuu JBIKeHUs II7IaHeT B IpeBHEM MUpe.

2. Hukonait Koniepnuk u ero I'emonieHTpryeckas cucrema Mupa.

3. Cusia MHepLH BO BpAILAIOIIMXCsl CUCTeMax OTCuéTta. LJeHTpobe)kHble MeXaHU3MBbl.

Cemectp 4
1. Mcnone3oBaHue 3aKoHa bepHy//M U ero ciefCTBUM B IPUPO/ie U TeXHUKe.



2. T'upockorsl. I'npockonyuyeckuii 3 eKT 1 ero UCIoIb30BaHUE B HABUTALIMY U KOCMOHABTHKE.
3. K.O. LluonKoBCKUi - TBOpeL] MUPOBOM KOCMOHABTUKHU.

Cemectp 5

1. DnekTpUUeCcKu TOK B rasax, UCIIO/Ib30BaHNe ra30BbIX paspsi/ioB B TEXHUKE.

2. DjleKTpUUecKye sIB/IeHNs B )KUBBIX OpraHU3Max 1 pacTeHUsIX.
3. CBoiicTBa MarHeTHUKOB U UX NIPUMEeHEeHMe.

4. IlpuMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B PaJJUOCBSI3U U paJjH0JIOKaLIH.
5. [IIkasna 3/1eKTpPOMarHUTHBIX BOJIH.

Cemectp 6

1. JedeKTrl B KpUCTaN/IaX U UX BJIMsSHUE HAa MeXaHUUeCcKre CBOMCTBA TBeP/bIX Tell
2. 3aKOHOMEPHOCTH OHPOYHOBCKOTO [IBI)KEHHUSI.

3. da3oBble Nepexo/bl BTOPOro poja.

4. Crioco6bl M3MepeHHst BaKyyMa.

5. Tunbl MeTaIMueCKUX CIJIaBOB.
6. ITonumopdHkbIe npeBpallieHrs B KpUCTalIIax

Cemectp 7

1. HenuHeliHbIe ONITHUECKUE SIBJIEHUS.

2. Tlonsipu3arioHHbIe TIPUOOPHI U UX IPUMEHEHHe
3. ®asoBas Y IpyIoBas CKOPOCTH.

4. CamookycupoBKa. JleTeKTHpOBaHHe.
5. Bo3HuKHOBeHMe rapMoHUK. IIpocBeTsieHUe cpefibl.

Cemectp 8

1. TIpo6/ieMbl CO3/jaHHST TEPMOSIZIEPHOTO peakTopa

2. Kocmuueckue jiyud U MeTO/bl X UCC/Ie[0BaHUS

3. BHyTpeHHHI (0TO3(hEKT U ero npuMeHeHHe

4. ITonynpoBOJHUKOBbIe UCTOYHUKHU CBeTa

5. KBaHTOBO-pa3mMepHble 3(eKThI B [10/1yNPOBOAHUKOBBIX HAHOKPUCTA/IaX
6. Crioco0Obl perueTparyii HOHU3MUPYIOLEro U3/TyueHHst

Kpurepumu orjeHnBaHus (ojeHOUHOe cpeAcTBO - Pedepar)

OrieHka

Kputepuu orjeHuBaHUsA

OT/IMYHO

pecdepaTrBHast paboTa MOTHOCTBIO PACKPhIBaeT OCHOBHbIE BOITPOCHI
TeopeTUuUecKoro Marepuasna. CTyleHT NIPUBOJUT UH(OPMALIMIO U3
TePBOMCTOYHUKOB U U3[JaHUN TIePUOINUeCKOM TIeuaTH, TPUBOJUT MTPAKTUUECKHe
TIpUMepHI, B JOK/IaZie OTBEUAET Ha JJOTIOJHUTE/IbHBIE BOTIPOCHI MTPETo/jaBaTerst U
CTYJeHTOB

XOPpOLII0

pedepaTrBHast paboTa YaCTUYHO PACKPLIBAET OCHOBHBIE BOIIPOCKHI TEOPETHUECKOTO
MaTepuana. CTyleHT MpUBOJUT UH(OPMALUIO 13 TIePBOMCTOYHHUKOB, OTBeUYaeT Ha
JIOTIO/THHTE/IbHBIE BOMPOCHI TIPeMo/iaBaTesisl U CTyAeHTOB (IIpU J0KJIaZie), HO TPH
3TOM JaeT He YeTKHe OTBeThl, 6e3 I0CTaTOYHO WX apryMeHTaluu

y0B/IEeTBOPUTETHHO

pedepaTrBHast paboTta B 0OLMX uepTax pacKpbIBaeT OCHOBHBIE BOIIPOCHI
TeopeTHueckoro Marepuana. CTyieHT PUBOAUT WHGOPMALIUIO TOJIBKO 13
yue6HUKOB. I1py oTBeTax Ha /IOMOHUTE/IbHBIE BOTIPOCHI B JIOK/Ia/ie ITyTaeTcsi B
OTBeTax, He MOXKeT JaTh TIOHSTHBIA U apT'yMeHTUPOBaHHBIM OTBET

HeY/I0B/IeTBOPUTE/ILHO

pecdepatriBHast paboTta He pacKpbIBaeT OCHOBHbIE BOITPOCHI TEOPETHUECKOT0
Marepuana




5.1.3 TumnoBbie 3ajaHusa (omeHOYHOe cpeacTBO - Tect) A1A OLEeHKH C(HOPMHUPOBAHHOCTH
KomnereHnyuu YK-1:

Cemectp 3
1. MOTOLMK/IMCT Y BEJIOCUIIEJUCT OJHOBPEMEHHO HaUMHAIOT paBHOYCKOPEHHOe /IBIKeHHWe. Y CKOpeHre MOTOLIMK/IMCTA B 3 pasa
OosbllIe, yeM y BeJIOCUIIEUCTa. B 0JMH ¥ TOT ’Ke MOMEHT BpeMeHH CKOPOCTb MOTOLIMK/INCTA G0sIbllle CKOPOCTH BEJIOCUIIEANCTA:

1) B 1,5 pasa
2)B 1,7 pa3a
3) B 3 pa3a

4) B9 pa3

2. CKOpOCTb JIbDKHHKA NIPY paBHOYCKOPEHHOM CITyCKe € Topbl 3a 4 ¢ yBenruusack Ha 6 m/c. Macca nbpkHMKa 60 Kr. PaBHOgelcTByOIas
BCeX CWI, [eHCTBYIOIMX Ha JIbDKHUKA, PaBHA

1)20H
2) 30 H
3)60 H

4)90 H

3. IoTeHLManbHast SHEPrUst B3aUMOZENCTBUS C 3em/ieli TMpYU Maccol 5 KT yBeMumiach Ha 75 K. DTO POU30LLII0 B pe3yJibTaTe TOro,
YTO 'UpHO
1) nogusu Ha 1,5 M

2) onyctuim Ha 1,5m
3) nofHsIM Ha 7 M

4) onycTuiv Ha 7 M

4. PakeTHBI /IBUTaTe/Th [1€PBOM 0TeUeCTBeHHOM SKCIepUMeHTaIbHOM PaKeThl Ha »KUIKOM TOTUIMBe uMes cuy taru 660 H. CrapToBast
Macca pakeTs! 6b11a paBHa 30 Kr. YCKOpeHHe pakeTbl BO BpeMsi CTapTa PaBHO

1) 12 m/c?
2) 32 m/c?
3) 10 m/c?

4) 22 m/c?

5. Ipu yBennueHUH B 3 pa3a pacCTOSIHUSL MEX/]y LIeHTPaMH 111apo00pasHbIX Tesl CHJla TPaBUTALMOHHOTO NIPUTSDKEHHUS
1) yBenuuuBaeTcs B 3 pasa
2) yMeHbl1aeTcs B 3 pasa
3) yBesnmurBaercsi 9 pa3s

4) ymeHbli1aetcs B 9 pa3s

Cemectp 4



1. Ecnim HaK/I0HHas1 JIOCKOCTb MMeeT TaKOW HaKJ/IOH, UTO NP MofibeMe T0 Hell 'py3a OHa JjaeT BBIMTPBILI B cujle B 2 pa3a (TpeHre
OTCYTCTBYET), TO B paboTe Takasi HAK/IOHHAs! TVIOCKOCThb

1) faeT BHIMTPBILI B 4 pa3a

2) faeT BBIMIPBILL B 2 pasa

3) He faeT HU BBIMIPHIILIA, HY TPOUTPHIILIA

4) paeT NpoOUrpsIL B 2 pasa

2. [1Ba Tena, NeTsIIVie HABCTPeUY APYT APYTY CO CKOPOCTSAMHM 5 M/C KaXK/j0e, TIoC/ie abCOTFOTHO HEYTIPYTOro yAapa CTaIu IBUTaThCs Kak
eJJMHOe 11eJI0e CO CKOPOCThIO 2,5 m/c. OTHOIIeHWe MacC 3TUX TeJl paBHO

N1

2)2

3)3

4) 2,5

3. Teno obnazgaet KuHeTHUecKo sHeprueid 100 x v ummynbcom 40 Kr-m/c. Macca Tena (B KT') paBHa
N1
2)2
3)4
4)8

4. Mopyib ©3MeHeHHs: UMITyJ/Ibca LapuKa Maccoit 200 T, KOTOPBIH yra ¢ BLICOTHI 5 M Ha TOPHU30HTA/IBHYIO IJIUTY ¥ OTCKOUMII OT Hee Ha
TIPEXKHIOIO BBICOTY, B pe3y/ibTaTe y/ilapa paBeH

1) 2 kr-m/c

2) 0 kr-m/c

3) 1 kr-m/c

4) 4 xr-m/c

3 3

5. OmnpefieNiUThb CUITY [JaBIeHUs )KUKOCTH IIOTHOCTHI0 800 Kr/M> Ha GOKOBYIO CTEHKY 3aKpBITOr0 Kybrueckoro cocysa obbemom 8 M-,
TOTHOCTBIO 3aMO/THEHHOT'0 JKUAKOCTBIO.

1) 32 kH

2) 64 xkH

3) 96 kH

4) 128 kH

Cemectp 5

1. TIpOBOJHMK HAXOJWUTCS B 3IeKTpUUeCKOM mosie. Kak JBIKyTCsl B HeM CBOOO/IHbBIE 3/IEKTPUUECKUE 3apsabl?
1) CoBep1iuatoT KosebareybHOe /IBIXKEHHE.

2) XaoTHYHO.

3) YnopsifoueHHO.

2. YUTo MpUHSTO 3a HarpaB/eHye 31eKTPUIeCcKoro mosisi?

1) HamparsieHre yTOpsiJOYEHHOTO BIKEHHS TIOTIOKUTETHHO 3apsPKeHHBIX YaCTHII.
2) HaripaBnieHvie yropsijOueHHOTO JBWKEHHsI OTPULIATEIbHO 3aPsDKEHHBIX YACTHLI.
3) OnpeziesieHHOTO OTBETA /]aTh HeMb3sl.

3. Kak U3MeHUTCS Crla TOKa B LeNH, eC/I YBe/INUW/Iach KOHLIeHTpalysl 3apshKeHHbIX YacTUL] B 4 pa3a, a CKOPOCTb /1eKTPOHOB U
ceueHue TIPOBOJHMKA OCTA/INCh TIPEXKHUMHU?

1) He uameHnunacho.

2) YMeHbIIMIach B 4 pasa.

3) YBenuuusacek B 4 pasa.

4. Kaxoii 3apsiJ IpoiiieT uepe3 rorepevyHoe ceueHue NPOBOJHMKA 3a 2 MMH, eCJIM CH/la TOKA B IPOBO/IHYKe paBHa 1 A?
1) 60 Kn

2) 120 Kn

3) 30 Kn

5. HanpspkeHye B ITPOBOZAHMKE yBeJIMUMIN B 5 pa3. Kak npy 3ToM H3MeHUTCS COTPOTHB/IEHHE TIPOBOJHUKA?
1) YBenuuutcs B 5 pas.



2) YMeHbLINTCS B 5 pas.
3) He usmenurcsi.

Cemectp 6

1.06béM Hea bHOrO ra3a YMeHbILUWIN BABOE - MePBbIi pa3 B pe3y/ibTaTe H30TePMUUECKOro MpOoLecca, a BTOPOi — B pe3y/ibTare
asmabatHoro nporjecca. CoBeplieHHast pabora

1) B 06oux ciyyasix OfMHAKOBA, TaK KaK yMeHbllleHHe 00bEéMa B TOM M IPYTOM C/ly4ae OJWHaKORBO;

2) 6osblue B ariabaTHOM IpoLiecce, KOTOPbIH CONPOBOXKAAETCSl POCTOM TeMITEPaTyphl U yBe/IMUeHreM BHYTPeHHel SHepruH rasa;
3) 6oJiblie B M30TEPMUUYECKOM IPOLIECCE, TaK Kak MPHU 3TOM YacTb pabOoThI MOIIIIa Ha YBe/IMueHHe BHYTPeHHel SHepryH rasa;

4) B 000uX Cslyyasix OZMHaKOBA BC/Ie/ICTBHE OJMHAKOBOTO YMeHbLIeHUs 00bEMa.

2. VipeanbHbli ra3 HAXOAUTCS B LWIMH/PE MoJ nopiiHeM. EMy coo061aioT HeKOTOpoe KoTMuecTBo TeryioThl Q. OMHAKOBBIM /U 6yAeT
H3MeHeHHe TeMriepaTypsl AT ec/iv: a) MopIlieHb B IWIMH/PE 3aKPeIUIéH 1 00BEM ra3a He U3MeHsIeTCs1, 0) MopIieHb B [UIMH/PE MOXKEeT
CcBOOO/IHO MepeMenaThCs.

1) Tak Kak K0JIMuecTBO BellleCTBa 0/, [OPLLIHEM OJMHAaKOBO, KOJIMUECTBO Nepe/iaBaeMoii TeryIoThl Q 0JHO U TOXKe, TO U U3MeHeHHe
TeMIIepaTypbl B 000MX CIyYasix OJJMHAKOBO.

2) KonmuuecTBo nepeJjaHHOM TeIIOThl O/JUHAKOBO, C/Ie[0BaTe/IbHO, OJMHAKOBBIM Oy/IeT Kak N3MeHeHHe BHYTpeHHel SHepruu rasa, Tak u
€ro TeMIepaTyphl.

3) B ciyuae a) Teruiota UET TOJBKO yBeIMUeHWe BHYTPeHHel Hepruu rasa. B ciyuae 6) — elré v Ha coBeplieHye ra3oM paboThl.
ITosTomMy B ciyuae 6) yBesMueHHe TeMIiepaTyphl OyZeT MeHbllle, UeM B CTydae a).

4) Tpy pacIIMpeHKH ra3a ero BHYTPeHHsIs SHeprysi yBe/IMYMBAEeTCs], I03TOMY I'a3 [JOTI0JIHUTe/IbHO HarpeBaeTcsl. B ciiyuae 6) u3MeHeHuHe
TeMriepatypsbl OyeT 6oJblie, YeM B CJIy4ae a).

3. Bropomy Hauasy TepMOJWUHaMHKU TPOTUBOpeYar MpOoLleCChl

1) mepefauy TETIJIOTHI OT HArPeTOTO Teqla K X0JIOAHOMY ITyTEM TeIUIONIPOBOJHOCTH;
2) nepejjauM TeIUIOTHI OT XOJIOHOTO Tesla K HarpeToMy IyTéM TeIIoNpOBOAHOCTY;
3) mepejjaun TEIUIOTHI OT XOJIOJHOTO Tesla K HarpeToMy IyTéM COBepIleHHs paboThI;
4) pa3penieHus CMeCH [IBYX Ia30B BCJIe[CTBYE TeIJIOBOTO JABIKEeHUS MOJIEKYJI.

4. 1515 noBbIeHUs: KO3 dUIIMeHTa M0Ie3HOT0 AeMCTBUS TeIJIOBOH MallMHbEI HE0OX0AUMO
1) yMeHBIINTH pa3HULly TeMIlepaTyp HarpeBaTessi U XONIOJUIbHUKA;

2) yBeMYUTDb PasHHUL]y TeMIlepaTyp HarpeBaTessi U XOJIOAWILHIKA;

3) yBeIMUUTh KOJIMYECTBO BelllecTBa pabouero Tera;

4) yBeunTh 06BEM paboueli KamMephl.

5. TIpotieccel MpOCTpaHCTBEHHO-BPeMeHHOM CaMOOpraHu3aLiy (BO3HUKHOBEHHE [JUCCUIIaTUBHBLIX CTPYKTYP) BO3HUKAIOT B
TepMOZIMHAMUUeCKHX CUCTeMax Korza

1) TepmMoarHaMUUeCKast CHCTeMa M30/IMPOBaHa;

2) TepMOJUHaMHUUEeCKast CCTeMa OTKPHITa (He U30/IMPOBAHa);

3) TepMO/iMHaMHIUecKasi CCTeMa HaXO/JUTCsl B PABHOBECHOM WM O/IM3KOM K paBHOBECHOMY COCTOSIHUY;

4) TepMOiTHaMHYeCKast CCTeMa HaXOJUTCSI B CH/JIBHO HEPaBHOBECHOM COCTOSTHHH.

Cemectp 7

1. AGCOMOTHBIM MTOKa3aTeeM MPeIOMIIeHUsI Cpe/ibl HAa3bIBAOT:

1) cymMMy nokasaTeJieli peJIoM/IeHUs ABYX Pa3HOPOJHBIX Cpef;

2) pa3HULly MeX/y ToKa3aTe/sIMU TIPeJIOMIIEHHUs [IBYX CPeJ;

3) oTHOILIEHHe MeXX/y TIOKa3aTe/IsIMHU MPeJIOMJIeHHsT IAHHOM Cpeibl Y BaKyyMa;
4) oTHOIIEHNe Me>K/ly TIOKa3aTe/IsIMHU ITPeIOMIIeHHS JBYX Pa3HOPOZAHBIX Cpef;

2. OTHOCHUTE/BHBIN TIOKa3aTe b MTPeIOMJIeHHs IByX Cpe[] paBeH:
1) pa3HuLe MeXXJy MOoKa3aTe/sIMU TPeJIOMIeHUs Cpef;

2) OTHOLLEHUIO TI0Ka3aTesiell IpeJIOM/IeHUs CpeJ;

3) cymMe MoKa3aresieii pesioMyIeHUs Cpefi;

4) oTHOIIEHNIO UX abCOTIOTHBIX TIOKa3aTesiel IIpesoMIeHusl.

3. SIB/IeHMe MOTHOTO OTPa)KeHUsl Ha IPaHMULIe pa3/iena ABYX CpeJi MOXKHO Hab/o/jaTh, eCIu:
1) CBeT NPOXOAUT U3 ONTHYECKH MeHee TJIOTHOH Cpejibl B ONTHUECKH Hosiee IIOTHYO N2 > ni;
2) CBeT NMpOXOAUT U3 ONTHUECKH GoJiee MIOTHOW Cpe/ibl B ONTHUYECKH MeHee IJIOTHYI0 N2 < nl;
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3) CBeT NpoOXOAUT B IBYX OJHOPOJHBIX cpefiax n2 = nl



4) Henb3s1 HAO/MIOAATb HU B OJJHOM U3 CJIyYaeB;

4. TIpesie/IbHBIM YTJIOM TI0JIHOTO BHYTPEHHETr0 OTPaKeHHUsI Ha3bIBAeTCS:

1) yro, TpeBbILIAIOINI KPUTUIECKHH YToj NaZieHust, P KOTOPOM yiKe He Oy/ieT BO3HUKAThb IPe/IOMJIEHHOTO JIyYa;

2) yroJ, KOTOpbIi OyzieT MeHblIle KpUTUYECKOTO yIJIa Ma/ieHusi, IPY KOTOPOM Yrke He OyzieT BO3HUKATb MPeIOMJIEHHOTO JTyyYa;
3) yros nageHusi paBHblii 180°;

4) yron nazienust paBHbIi 0°;

5. ®OKyCHBbIM paccTosiHieM C(hepuuecKoro 3epKaja Ha3blBaeTCs:
1) paccrosiHue ot npezmeTa 20 GOKyca 3epkana;

2) paccrosiHre OT OKyca /10 TOJTF0Ca 3epKara;

3) paccTosiHMe OT IpeJMeTa 10 3epKaia;

4) paccTosiHUe OT IpeJjMeTa /j0 H306pKeH s,

Cemectp 8

1. KBanTtoBas rumnoTe3a 6bia BEIBUHYTA
1) M.I1naHKoM;

2) B.BuHowm;

3) A.DUHLITENHOM;

4) x.Peneem.

2. Eciu Temniepatypy AUT yBesuuuTh B 4 pasa, TO 4aCTOTa, COOTBETCTBYHOL[asi MaKCUMyMy H3myueHuss AUT
1) yMeHbIIUTCS B 4 pasa;

2) yBe/IMuuTCA B 4 pasa;

3) yMeHbIIUTCS B 2 pasa;

4) yBenuuuTcs B 2 pasa.

3. Ecu Temniepatypy AUT yMmeHbIINTS B 4 pasa, TO JJ/IMHA BOJIHBI, COOTBETCTBYIOLLAsi MaKCUMyMy usnyvyenuss AUYT
1) ymeHbIIUTCA B 4 pasa;

2) yBe/IMuMTCA B 4 pasa;

3) yMeHbIINTCS B 2 pasa;

4) yBeuuTCs B 2 pasa.

4. TemniepaTypa uepHoro Tesa yBeauuuaacs oT 1000 K go 2000 K. Bo ckosibKo pa3 yBesuuu/aach MOL{HOCTb U3/Ty4eHus1?
1) 2;

2) 8;

3) 4

4) 16.

5. CyujecTBoBaHHe TOKa HaChII[eHus IPH (oTo3(eKkTe rOBOPUT O TOM, UTO
1) UKMC/I0 371EKTPOHOB, BHIPHIBAEMBIX B e[JMHHUL]Y BpEMEHH, OrPaHHUUeHO,

2) boTo3ddexT 6e3bIHePLMOHEH,

3) MakcuManbHasi CKOpoCTh (POTO3/IEKTPOHOB 3aBUCHT OT YaCTOThI CBETa,

4) noz, ieiCTBYEM CBeTa BbIPBIBAIOTCS UMEHHO 3JIEKTPOHBL.

5.1.4 TumnoBbie 3afaHusa (omeHOYHOoe cpeacTBO - TecT) AiIA OLEeHKH C(HOPMHUPOBAHHOCTH
kovmnerenuu I1KP-4:

Cemectp 3

1. PaborTa 1o 3aMKHYTOMY KOHTYPY paBHa HYJIIO AJist
1) cusibl TpeHHUS U CUJIbl YIIPYTOCTH

2) CHJIBI TSDKECTH U CHJIBI YTIPYTOCTH

3) cusbl TPEHHUS U CUJIBI TSDKeCTH

4) cUIBI TPEHWsI, CUJIBI TSDKECTH U CHJIBL YIIPYTOCTH

2. Teno cBo60HO TazaeT Ha 3emsito. EC/IM CUMTATh 3Ty CUCTEMY 3aMKHYTOM, TO

1) UMITy/IbC Tesla, UMITYJIbC 3eMIM U UMITY/IbC CUCTEMBI «TelI0—3eMJ/Ish» He U3MEeHSIOTCS
2) UMITyJIbC TeJla U3MEeHSIeTCs], @ UMITYJ/IbC 3eMJTU Y UMITY/IbC CUCTEMBI «Tejl0—3eMJIsi» He U3MEeHSIFOTCS



3) UMIyJIbC Tesla ¥ UMITYJIbC 3eM/IU U3MEHSIFOTCS, @ UMITYJIbC CHCTeMBI «TeJI0—3eMJIsi» He U3MeHsIeTCst
4) UMIyJIbC Tesa, UMITY/IbC 3eM/IN U UMITYJIbC CUCTEMBI «Te/10—3eMJIsi» U3MeHSIOTCS

3. OnpezienTh IIy6UHY MOPSsI IO, KOpabyieM, ecIv TP ee U3MePeHUH C MOMOIIBIO 3X0JI0Ta OT NOCHIIKY 3BYKOBOT'O CHTHA/IA IO ero
BO3BpallleHus npouwio 6 c. CKopocTs 3ByKa B Boge 1500 m/c.

1) 9000 m

2) 6000 m

3) 4500 m

4) 3000 m

4. MarepuranbHasi TOUKa — 3TO

1) Tesno npeHe6peXUTENBHO Majiol MacChl

2)reomMeTpHruecKasi TOUKa, yKasblBarolljasi 10JI0KeHKe TeJla B IPOCTPaHCTBe

3)Teno oueHb MaJIbIX pa3MepoB

4)Tes0, BHyTPEHHeH CTPYKTYPOH U MacCOW KOTOPOro MOXKHO IIpeHeOpeyb B YC/IOBUSIX [J@HHOM 3a/jaun
5)Teno, BHyTpeHHeH CTPYKTypoOil 1 pa3mMepamy KOTOPOTr0 MOYKHO TpeHeOpeus B YC/IOBUSIX JJaHHOM 3a/iauu

Cemectp 4

1. Ec/it 5keCTKOCTb MPY)KMHBI PaBHA K, TO )KECTKOCTb TPeX TaKMX IPYXXUH, COeJMHEHHBIX Tapasule/lbHO, paBHa
Dk

2) 3k

3)k/3

4) 9k

2. Ecyi 5keCTKOCTb TIPY>KHHBI PaBHa K, TO KeCTKOCTh [JBYX TaKUX IPY’KHH, COeJMHEeHHBIX TI0C/Ie[j0BaTe/IbHO, paBHA
Dk

2) 2k

3)k/3

4) 4k

3. Ecii Ha siekalrjee Ha TOPU30HTA/ILHOM TIOBEPXHOCTH TeJIo MacCoi 3 KT MoZefCTBOBaTh FOPU30HTANbHOM cuol 7 H, To cua TpeHws,
[eUCTBYOIIIas Ha TeJio, OyeT paBHa (KO3 QUIIMEHT TPeHUsT MEX/Y TeJIOM U IMOBEPXHOCTHIO 0,2)

1)7H

2)21H

3)6 H

4)14H

4. ABTOMOOWIb TIPOXOAUT Cepe/iMHY BBITYKJIOro MocTa paguycoM 40 M. UToObI LieHTPOCTpeMHUTEIbHOE YCKOpeH e PaBHSIIOCh
YCKOPEHHUI0 CBOOOJHOTO Ma/ieHusi, CKOPOCTh aBTOMOOW/Is TO/DKHA OBbITh paBHA

1) 40 m/c
2) 55 m/c
3) 35 m/c
4) 20 m/c

5. CHaps/i, BbUIETEBLINI U3 OPYAUS IO/ YIJIOM K TOPU30HTY, HAXOZAW/ICs B riojieTe 12 c. Hanbosbliasi BbIcOTa Io/beMa CHapsiZja paBHa

1) 500 m
2) 100 M
3) 200 m
4)180 m
5)90 M

Cemectp 5

1. MarHuTHOe noJie co3faeTcs. ..

1) HeMOABWXHBIMH 3/IeKTPUUECKAMHU 3apsijaMu;
2) IBWDKYLLIMMUCS 371eKTPUYEeCKUMU  3apsiilaMy;
3) Tesiamu, 06/1aJAIOIIMMY MaCCOW;

4) ABKYILIMMUCS YaCTULIAMHU.



2. Yro Hab/110/1a10Ch B OTIbITe IpCTesia?

1) B3auMo/eiicTBHYe /IBYX MapasiieNbHbIX TIPOBOJHUKOB C TOKOM.

2) OBOPOT MarHUTHOM CTPesIKY BOIM3M TPOBOAHKKA MPH MPOMYCKAHUHK Yepe3 Hero TOokKa.
3) B3anMO/IeiCTBHe ABYX MarHUTHBIX CTPeJIOK

4) BO3HVKHOBEHME 3/IEKTPYECKOr0 TOKa B KaTyIIKe [TPY BABUTAaHUU B Hee MarHuTa.

3. Kak Ha3pIBaeTcs cuia, JefCTBYIOIasi Ha JBIKYLYIOCS 3apsDKeHHYH0 YaCTHLYy CO CTOPOHBI MAarHUTHOTO MOJIsA?
1) Cuna Amriepa

2) LenTpobexHast cuna

3) Cuia JlopeHria

4) LleHTpOCTpeMUTe/NbHAas CUla

4. Ec/iv BeIMUMHY 3apsifia yBeIWUUTb B 3 pasa, a CKOPOCTh 3apsifia YMeHbIINUTb B 3 pasa, TO CUJa, AeHCTByOILast Ha 3apsi/, B MarHUTHOM
rorne,

1) He U3MEHUTCS;

2) yBeiuuTCA B 9 pas;

3) ymeHbIUTCS B 3pasa;

4) yBenuuuTcs B 3 pasa.

5. C nomo1upto rpasuia bypaBurika MOXKHO Ompe/ie/iuTh
1) HanpaBJ/ieHKe CU/IbI MAaTHUTHOTO TIOJIS;

2) HarpaB/ieHHe ABIKeHUs 3apsDKeHHOM YaCTULIbI;

3) HarpaB/ieHre TMHUI MarHUTHOTO T10JIs;

4) HampaB/IeHNe CHJIbI 37IEKTPHUECKOT0 I10/IsI.

Cemectp 6

1. MakpocKon1ueckiuMH rapameTpaMu TepMOJUHaMUUECKOM CUCTeMBbI SIBJISTFOTCSL:
1) naBnenue;

2) cpefHsisl KBaJjpaTU4Hasi CKOPOCTb MOJIEKYJT;

3) Temneparypa;

4) cpepHsisi KUHETUUeCKasl SHePTUsi MOJIEKYJT;

5) 06BéM;

6) KOHL{eHTpaLsi MOJIEKYJT;

7) Macca MOJIeKYJIbL.

2. [IByM MOJISIM H/1ea/IbHOTO OJJHOATOMHOTO ra3a coobIiarT KomdyecTBo TeruioTsl 9500 k. TIpu 3TOM TeMmepaTypa ra3a yMeHbIIaeTcs
Ha 200K. Pa6ota, coBepiiaemasi ra3oM B 3TOM IpOLiecce, paBHa

1) 3,9 x/Ix

2) 4,5 kIx

3) 9,0 xkIx

4) 14,5 x/Ix

3. TIpaBUIBLHBIMU YTBePsK/I€HUSIMU SIBIISIOTCS

1) sHTpOMUs He U3MeHsIeTCsl MPH JTFOBIX MpoLieccax, MPOUCXOASAIMX TIPYU TeMIepaType abCoTFTHOTO HyJS;
2) suTponus yit060# cHCTEMBI NP TeMIlepaType abCOMIOTHOTO HyJISE paBHA HYJIO;

3) TepMoZHaMUUeCKasi BePOSTHOCTB JT000¥ CHCTeMBbI IpH abCO/IIOTHOM HyJle paBHA e/JHUIIE.

4. Berunciute KIT/T ABYX TETUIOBBIX MAILIMH, Ka)as U3 KOTOPBIX CXKUTAeT 3a LUK/ CBOEro eHCTBHS 1Kr KepocrHa (TeryIoTBOpHas
cnocobHocTh 45 k/Dx/kr). Tlepast ripu 3ToM rpousBoaut 10 kI pabotsi, a Bropast — 20 k/I>k paboThL.

1) 30% u 60%

2) 22% u 44%

3) 29% u 80%

4) 44% u 88%

5. Temmiepatypa ropeHusi HEKOTOPOr'0 XMMHUEeCKOTr'0 TOIUIMBA B BO3/[yXe IIPpY HOpMasIbHOM JaBieHnd paBHa 1500 K. Poss XonoguibHIKa
BBITIOJIHSIET OKPY>KaroIIUi Bo3AyX, uMetomuii remneparypy 300K. Teopetuueckuit npegen s KI1/] TernoBoit MallivHbl,
WCIOJIB3YIOLIeH 5TO TOI/IMBO paBeH

1) 90%



2) 20%
3) 40%
4) 80%

Cemectp 7

1. INonsipusaryeli cBeTa Ha3bIBAETCS:

1) yropsiioueHHOCTb B OPUEHTALM BeKTOPOB HANPSUKEHHOCTeH 3/IeKTPHUeCKUX U MarHUTHBIX I10J1el CBeTOBOM BOJTHBI B TVIOCKOCTH,
TepreH/UKY/ISIPHOM CBeTOBOMY JIy4y;

2) c0)KeHre BTOPHYHBIX BOJTH, UCITyCKaeMbIX IByMsI ICTOUYHHUKAMH CBETa;

3) cnokeHHe MePBUYHBIX BOJH, UCIyCKaeMbIX OJHUM MCTOYHUKOM CBETa;

4) pa3snoxeHue 6e10ro CBeTa B CIIEKTD;

2. lucriepcueii cBeTa Ha3bIBAeTCS:

1) VickaxkeHusl, BO3HHUKaroLve IpY OPMUPOBAHUH ONTHUECKOTO U300paKeHus;
2) cnokeHre BTOPUYHBIX BOJTH, MCITyCKaeMbIX IByMsI ICTOUHUKAMU CBeTa;

3) cnokeHHe TIePBUYHBIX BOJIH, UCIyCKaeMbIX OJHIM HCTOYHHUKOM CBETa;

4) 3aBUCUMOCTb 10Ka3aTesIsl Ipe/IoM/IeHNsl OT YacTOThI (AJIMHBI BOJHBI);

3. Teno Ha3bIBaeTCst aOCOMIOTHO YEPHBIM, eC/IH:

1) OHO TOJIBKO U3/y4YaeT YepHBIN CBeT;

2) OHO He CIIOCOOHO TOIJIOIATh CIIEKTP BUAMMOTO CBETa;

3) OHO cr10co6HO MorJIoLIATh NPH /MO0 TeMIepaType BCe Najalolljee Ha HEeTro U3/TyuYeHue;
4) oHO He CrOCOGHO MOTJIOMIATE Ma/jalolliee Ha HEero U3/yyeHue;

4. TTog poTo3ddekTomM NOHUMAIOT:

1) OHO TO/IBKO U3/TyuaeT YepHBIi CBET;

2) BbICBOOOsK/IeHEe /IeKTPOHOB MO/ IeMCTBHEM 3J/IeKTPOMarHUTHOTO M3/TyUeHus;

3) oHO croCcOOHO MOTJIoLIATh MPH /000 TeMIepaType BCe NaJjaroliiee Ha HEeTo U3/TyuyeHue;
4) oHO He cr10CcOGHO MOTJIOMIATE Naatolliee Ha HEero U3/TyuyeHue;

5. TTop rosiorpadueli MTOHUMAIOT:

1) criocob mosyueHyst 06beMHBIX H306pakeH i PeAMETOB Ha MIACTHHKE TP TIOMOLIM KOTePEHTHOTO U3/IyueHus 1a3epa;
2) pa3HOBUHOCTE (hoTorpadum;

3) crocoGHOCTh MaTepHaoB MOTJIOLATh H3/TyYeHHe;

4) crioco6HOCTb MaTepHanoB He MOIJIOLATh U3/TyUeHue;

Cemectp 8

1. B onbiTax Pe3sepdopa, KOTopble MPUBeN K CO3JAHHIO TUIaHEeTapHOM MOZIe/Ty aToMa, MPUMeHSINCh
1) NpOTOHBI;

2) anba-vyacTuLbl;

3) HeHTPOHBI;

4) 6eTa-yaCTHIIBI.

2. IlepBblii octynat bopa rosopur o

1) KBaHTOBaHMM MarHUTHOT'O MOMEHTa MIMITYJ/IbCa aToOMa,

2) KBaHTOBaHWM OPOUTA/ILHOrO MOMEHTA UMITY/IbCa aTOMa,

3) KBaHTOBaHMM CIIMHOBOT'O MOMeEHTa MMITy/IbCa 3/1eKTPOHa,

4) KBaHTOBaHUHM OpPOUTATILHOIO MOMEHTA UMITYJIbCa 3/1eKTPOHa.

3. [pu r1IaBHOM KBAaHTOBOM YHMCJIe, PaBHOM 4, OpOUTa/IbHOE KBAHTOBOE YHC/IO MOXKET IPUHUMATh 3HAYeHHUsI
1)0,1,2,3,4;

2)0,1,2,3;

3)1,2,3,4;

41,2,3.

4. CymjecTBOBaHHe CTMHA Y 371€KTPOHA CJIeyeT U3 OIbITOB
1) dsBuccoHa u [Ixepmepa,

2) bore,

3) BaBusioga,



4) ltepHa u 'epaaxa

5. MakcuManbHOe YMC/Io 371eKTPOHOB B COCTOSIHUM 2P PaBHO
1) 2 31eKTPOHOB;
2) 4 371eKTPOHOB;
3) 6 5/1eKTPOHOB;
4) 8 3/1eKTpPOHOB

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OrjeHka KpuTtepuu orjeH1BaHuUs
OT/IMYHO 80 — 100 % rnpaBUIBHBIX OTBETOB
XOPOLLO 60 — 79 % mpaBU/IbHBIX OTBETOB
YZ,0BJIETBOPUTEJILHO 40 — 59% mnpaBU/ILHBIX OTBETOB
HeY/I0B/IETBOPUTEJIEHO MeHee 40% TpaBU/IbHBIX OTBETOB
5.1.5 TunoBbie 3agaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU

copmupoBanHocTu KomnereHiuu YK-1:
Cemectp 4

1. [IBe aBTOMAILMHBI ABWXKYTCS M0 BYM B3aUMHO IepreH UKy ISIPHBIM U MPSIMO/IMHeNRHBIM 0poram 10 HarpaB/IeHUIo K NTepeKpecTKy C
TOCTOSTHHBIMU cKopocTsivu 50 KM/4 11 100 KM/4. B HavasibHbI MOMEHT BpeMeHH TepBasi MallliHa HaXOAWmach Ha paccrostHid 100 kM ot
TrepeKpecTKa, a Bropasi — Ha pacctosiHuM 50 kM. Yepe3 CKOBKO BpeMeHH PacCTOsIHUE MeXy HUMU OyleT MUHUMaJIbHBIM?

2. Orpefie/UTh 3aBUCUMOCTB ITyTH NPOM/IEHHOTO TeJIOM OT BpeMeHH, eC/Ii YCKOpPeHHe Tejla MpPOIMOPLMOHANIBHO KBaJpaTy CKOPOCTH U
HarpaeJ/IeHO B CTOPOHY, TPOTUBOIIOJIOKHYIO HAlpaB/eHHIO [IBIKeHHsl. B Haua/IbHbI MOMEHT BpeMeHH CKOPOCTb Oblia paBHa .

Cemectp 5

1. /IBa MOIOXKMTETBHBIX TOUEUHBIX 3apsifa q U 4q 3akpervieHbl Ha paccTosiHuu 1 = 60 cM gpyr ot apyra. OnpeenuTh, B KakKoi TOUKe Ha
TIPSIMOM, TTPOXOZsIIIel Yepe3 3apsiJbl, C/ie/[yeT TIOMeCTUTb TPeTHH 3apsiy 1, Tak YToObI OH HaXOWJ/ICS B PAaBHOBECHH, KAKOW 3HAaK /I0/DKeH
HMeTb 3TOT 3apsif,.

2. Tpu oprHakoBbIX 3apsfa q = 1 HKi kaxJplil paccosioykeHsl 110 BeplllMHaM pPaBHOCTOPOHHEro TpeyroybHUKa. Kakoil oTpuijaTenbHbIN
3apsi/| HY>KHO TTOMECTHTb B LIeHTPe TPeYro/bHUKA, YTOOBI ero NpUTsHKeHHe YPaBHOBECH/IO CHJ/IbI B3aUMHOTIO OTTa/IKUBaHMS 3apsi/joB?

Cemectp 6

1. OnpefenuTh CpeJHIOI KUHETHUECKYIO0 SHEepryi0 MoJjieKynbl BoAbl Tipu Temriepatype 1000C ¥ KUHETHUECKYIO SHEepPrur0 2-X MoJiei
BOJSTHOTO T1apa, TIpY TOM JKe TeMIiepaType.

2. Haiity unciio MoseKyJs1 BOLOPO/Aa, 3aK/II0UeHHBIX B 1 cM3 1 MMeILUX IIPYU HOPMaJ/IbHBIX YCJIOBUSIX CKOPOCTH B MHTepBase oT 399 fo
401 m/c.

3. B 6annone obvemom 10 51 Haxomutcs renmil nog Aasnenvem 1 MIla npu temmiepatype 300 K. ITocne Toro, kak w3 6GayuioHa Gbut
n3pacxofioBaH reqwmii maccoii 10 r, Temmepatypa B Gamione mouusuiack A0 290 K. Oripesenuts fjaB/ieHHe rejvsi, OCTAaBIIETOCS B
Gansone.

Cemectp 7



1. BbIcoTa npeZiMeTa B BBIITYK/IOM 3epKaJie BJjBoe Oosblile ero n3obpakeHus. PaccTosiHUe MeXly TIpeiMeToM U u300pakeHHeM paBHO 24
cM. Hailiti (hoKycHOe pacCTOsIHVIe U OITHYECKYIO CHJTy 3epKasa.

2. Jlyu cBeTa majaeT Ha IJIOCKONApal/e/bHYH) CTEK/ISHHYHO IUIACTUHKY Nof yrioM 600 M BBIXOJUT U3 Hee MapaijelbHO
NepBOHavanbHOMY Jiydy. HaliTu paccTosiHue MeXXy TyyaMu, ec/id TOJIL{MHA MJIaCTUHKY paBHa 3 CM, a [oKasaTeslb [1pe/IoM/IeHHUs CTeK/la
paseH 1,5.

3. Haiitu [JIMHY BOJIHBI B OIIBITE C 3epKa/laMU (DPEHEIIH, €CJ/IM paCcCTOsAsHUE MeXy MHUMbIMU I/l306pa)KEHI/IHMI/I WCTOYHMKA cBeTa d = 0,4

MM, paccTosiHUe /10 5KpaHa L = 2 M, a uHTepdepeHLMOHHbIe TI0/I0ChI PACTIO/IOXKUINCH B 1 = 3 MM ZIpyT OT.

Cemectp 8

1. Ilpn HarpeBanuu AUT jymHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAaKCUMyM CIIeKTPa/JbHOW IJIOTHOCTH SHEPreTHYecKoi CBETUMOCTH,
n3MeHunack ot 690 HM o 500 HM. Bo cko/bKO pa3 yBesmun/aach IpyU 3TOM SHepreTuyeckast CBeTUMOCTb AUT?

2. TIpu doto3dhderTe ¢ MIATHUHOBOW MOBEPXHOCTH 3JIEKTPOHBI TIOJTHOCTBIO 3a/[ePXKUBAIOTCS PAa3HOCTBIO roTeHranoe 0,8 B. Haiitu
[UTUHY BOJIHBI MPUMEHSIEMOr0 H3/yueHUsl U TpeJe/bHYI0 [JIMHY BOJIHBI, TIPH KOTOPOH eié Bo3MoxkeH (oTodddekTt. st maaTHHBI
Ag=5,3 3B.

5.1.6 TunoBbie 3agaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTu KomnereHyuu ITKP-4:

Cemectp 4

1. /IBa Tesia HauaaM CBOOOZHO Ma/iaTh C OJHOM U TOM >Ke BBICOTHI, OJHO BCJIEZ 3a IPyIM Uepe3 MHTepBajl BpeMeHH T. Yepe3 Kakoe BpeMst
t, cuuTasl OT HavasIa MaJleHus I1epBoro Tesla, PAaCcCTOsHYe MeXX/y TeslaMu OyeT paBHo [?

2. K sUMKy NpMBSi3a/d BepeBKy, JpYrod KOHel| ee MepeKrHy/IM yepe3 3a60p U TSHYT CO CKOPOCTBHIO U. B HEKOTOPEI MOMEHT BpeMeHH
yTOM MeXXJy TOPU30HTAbI0 U BepeBKOM, MPUBS3aHHOM K AIIMKY, paBeH o. HaliTh CKOpOCTS fIIKa B 3STOT MOMEHT.

3. HPI/I BpallleHWKW MaXOBOI'o KoJjieCa ero yrjioBoe yCKOpeHue N3MeHsA/I0Ch 10 3aKOHY e=a-bw? raeau b- HEKOTOpbIe KOB(IJCI)I/ILII/IGHTLI.

Yemy OyzieT paBHa yrioBasi CKOPOCTh MaXxOBHKa uepe3 t CeKyH/, TI0C/le Hayasla TOPMOXKeHHs], eC/H Tiepej] TOpPMOXKeHHeM OHa Oblia w0?

Cemectp 5

1. ITogBellleHHble, B OfHOM TOUKe Ha HUTAX OJWHAKOBOW JJIMHBI, [jBa OJWUHAKOBBIX 3apsDKEHHBIX LIApPHKa, MOrPY’KaloT B KUAKOCTb C
moTHOCTRIO PO = 3,2*102 kr/m3. OnpefenuTb JU3EKTPUYECKYH0 TIPOHUIIAEMOCTD € >KUIKOCTH, eC/I YTOJl PACXOXKIEeHUsT HUTeH TIpu
MOrpy>keHHH 11apUKOB B )KUKOCTb OCTaeTCsl Heu3MeHHbIM. [1/10THOCTE MaTepuara maprkoB p = 9,6%102 kr/m3.

2. Uem COIPOBOXAAETCA MPOXOXKAEHKE 3JIEKTPUUYECKOI'0 TOKa uepe3 BHQKTPOHI/IT?

3. OrmpefiennuTh AW3/IEKTPUYECKYIO TPOHMIIAEMOCTh € JKUJKOCTH, B KOTOPYIO TOTPY)KAlOT [Ba OJMHAKOBBIX 3apsDKEHHBIX IIapHKa,
To/iBellleHHble, B OJJHOW TOUKe Ha HUTSX OfIMHAKOBOW JJIMHBI, €C/IU YUecTb, YTO YroJl PAaCXOXK/JeH!sl HUTel NpH MOrpy>KeHW! LIapUKOB B
JKUJIKOCTb OCTaeTCsl HeM3MeHHbIM. [I7I0THOCTHM >KMKOCTH U MaTepuasa I1apuKOB, COOTBeTCTBeHHO paBHbl p0 = 4,7*102 xr/M3 u p =
9,4*102 xr/m3.

Cemectp 6

1. B cocyze noz mopiiteM Haxogutcs 1 T a3orta. 1) Kakoe Ko/mMuecTBO TEIUIOThI HAJlo Tiepeath ra3y, utobel HarpeTh ero Ha 100C? 2)
Hackosnbko nipu 3ToM nogHumetcst rnopuieHs? Bec nopiins 9,8 H, muiowjazas ero nonepeuHoro cevenust 10 cM2. [laBieHve Hag MOpLIHEM
pasHo 105[1a.

2. Kycok nbaa maccoit m1=2 xr nipu Temnepatype t1=-100C, 6b11 Harpet o Temriepatypsl t2=00C 1 pacriaB/eH, rocjie 4ero
obpasosasiasics Boga 6bu1a Harpera o t3=100C. OnpefenuTh U3MeHeHre SHTPOITUY B XO/ie yKa3aHHbIX IPOLIECCOB

Cemectp 7



1. Ha nyTu ozHOro u3 uHTephepupyroLux aydeli, B onbite FOHra, nomerjanach TOHKasi CTEK/ISIHHAS I/IaCTHHKA, M3-3a Yero NPOM30LI0
CMellleHVe LIeHTPaJbHOW CBeT/IOH ITI0JI0CHI B TIOJIOKEHHe, KOTOpOe 3aHKMMasa deTBepTas mosoca. JIyu mafaeT MepreHAUKY/SIPHO K

TOBEPXHOCTH I/IACTUHKY, MOKa3aTesib MpesioMyIeHrst KoTopoi n = 1,5. [lmiHa BosHb! A = 500 HM. KakoBa TommHa h nimacTrHku?

2. PaccTrosiHMe OT WCTOYHMKa CBeTa A0 BOJTHOBOM TOBEPXHOCTU a = 40 CM, a paccCTosiHue OT BOJTHOBOM TIOBEPXHOCTU [0 TOYKH

HabmozeHus: b = 60 cm. HaliTu paguycel rk mepBbIx Tpex 30H PpeHessi, eC/u JIUHA BOIHBI A = 550 HM.

Cemectp 8

1. ®otoH c 3Heprueii 0,75 M3B paccessics Ha cBoboAHOM 3/1eKTpoHe 1oy yrioM 600. [IpiuHIMasi, UTo KMHeTHYeCKast SHeprysi ¥ UMITYJIbC
3JIEKTPOHA [I0 CoyJapeHus ¢ (OTOHOM OblM NMpeHeOpeKMMO MaJlbl, ONpe/ie/IUTh a) SHEPTHI0 PAacCesHHOTO (OTOHA; 0) KUHETHUYeCKyHo
SHEPIHUI0 3/1eKTPOHA OT/aul; B) HarpaB/ieHHe ero JBIKeHHsI.

2. Onpezienite 3Hepruto GoToHa, KOTOPBIA OyeT ucryieH Bo30y>KAeHHbBIM aTOMOM TIPH T1epexo/ie ero C 3-ro SHepreTUYecKoro ypoBHS
Ha 0CHOBHOW. UeMy paBHa /i/IMHa BO/IHBI UCITyCKaeMOro MpY 3TOM CBeTa?

3. YacTuila B TIOTEHIIMAILHOM SILIMKe IIMPUHOW | HaXOAUTCS B HU31IEM BO30Y)KIE€HHOM COCTOSIHUU. OTpe/ieNIuTh BepOSITHOCTh
HaXOXK[|eHUsl YaCcTHLIbl B MHTepBaJle 1/4, paBHOY/la/leHHOM OT CTEHOK SIIIrKa.

Kpurepuu ouenuBanus (oreHoyHoe cpeAcTBO - IIpakTHUeckoe 3ajaHue)

Ouenka Kpurepun onjeHuBaHusA

BBITIO/THEHHBIE MMTPAKTUYECKHWE 3aJdHUSA COAep>KaTe/IbHO MO/JIHOCTBI0 COOTBETCTBYIOT
ToCTaB/IeHHBIM BoripocaM. [IpuBeseHHasi THpOpMalys ITpoaHaIu3upPOBaHa,
OT/IMYHO Hepepa60TaHa, PAaCCMOTPEHLBI U ITPUBEAEHBI PA3/IMYHBIE TOYKU 3DEHUA
CTIeI[Ma/IMCTOB 110 JaHHbIM BorpocaM. OdopMiieHHe 3a7jaHusT TIOJTHOCThIO
COOTBETCTBYeT TpeOyeMoMy I1abIoHy

BBIIOJIHEHHBIe NIpaKTUUECKUe 3a/laHusl CojiepyKaTelbHO COOTBETCTBYIOT
rocTaB/ieHHbIM BoripocaMm. [IpuBesieHHast B HUX WHGOPMaLis BepHasi, HO OHa

XOpOLIO
P CTYZA€HTOM 3alMCTBOBaHa M3 UCTOUHHWKA Oe3 MPoBeieHNsT aHa/In3a COZlePyKaHuUsl.
OdopmieHre 3a/1aHKs TIOJTHOCTBIO COOTBETCTBYET TPeOyeMOMy 11ab/I0Hy
BBITIO/THEHHBIE NTPaKTUUEeCKHe 3a/laHus B 11€JI0M CO/lepP>KaTeIbHO COOTBETCTBYIOT
yA0B/IeTBOPUTETHHO rocTaB/ieHHbIM BoripocaM. [IpuBesieHHasi B HUX UH(OpMaLlvs TipeicTaB/ieHa C

ombkamu. OdopmiieHre 3a/jaHus B I1€/I0M COOTBETCTBYeT TpebyeMoMy I111ab/ioHy

BLITTOJIHEHHBIE TIPaKTHUECKHe 3aflaHusT CO/IePKaTelbHO He COOTBETCTBYIOT
HEY/JIOBJIETBOPUTENIBHO | TTOCTaBJIEHHBIM BomipocaM. IIpuBe/ieHHas B HUX UH(OpMaIius Tpe/iCTaB/ieHa ¢
otmbkamu. OdopmiieHre 3a/jaHusI He COOTBETCTBYeT TpebyemMomy 1mab/ioHy

5.1.7 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHMs) /il OIeHKH CHOopMHPOBAHHOCTH
KomnereHu YK-1:

8 cemectp
1. Kak 00bsICHUTh U3MEeHEeHHe 11BeTa CIUPa/Iv JIaMITbl HaKa/JUBaHHUsI C POCTOM TeMIlepaTypbl: KPaCHBIHN, OpaH)KeBBIH, >Ke/ThIH, Oeblil.
IToueMy C pOCTOM TeMIlepaTyphl MOC/Ie KeITOr0 CBeueHH s He MOsIB/IsieTCsl 3enéHoe, ronyboe u T.1.?
2. [Touemy ConHue cuutaercss AUT?
3. Kak 1o auarpamme 3HepreTHuecKUx YpOBHEH BOZOpO/ia, He JieJiasi pacueToB, ONpe/ie/IUTh, B KAKOM ci1ydvae Oy/ie U3/Ty4aTbCst CBET
GoJibLiIeli JIUHBI BOJTHBI — [TPH [epexoje C 3-T0 Ha 2-i ypOBeHb WK TPy Tiepexofe ¢ 5-ro Ha 3-i?



5.1.8 TunoBble 3ajaHusi (OLleHOYHOEe CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
komnereniuu ITKP-4:

Cemectp 3

1.

Kak B/IUSIIOT Ha pe3y/ibTaThl ONPe/Ie/IeH st YCKOPeHHsT CBOOO/IHOTO MajIeHHs Ha MallliHe ATBY/IA CU/la TPEHUs U UHEePLHs
6J10Ka?

2. UTOo Hy)KHO JIeJ1aTh /11 yMeHbIIEeHHs BUSHUS CUJT TPEHHUS M MHEPLIMOHHOCTH 6710Ka — yMEeHbIIaTh WK YBeJUIMBATL MacCy
neperpyska m?
3. Touemy MammHa ATBy/ia MO3BOJISIET U3MEPSATH YCKOPEHHe CBOBOIHOTO Ta/IeHHst g TIPU MaJIbIX PACCTOSTHUSAX, MTPOXOMMBIX
TaJjaroLUM TeoM?
Cemectp 4
1. PaBHBI 11 CUJIBI HATSDKEHHUS MPaBOi U J1eBOM HUTU? V3MeHseTCsl /1 HaTsbKeHWe HUTH (TIpY JBYKEHUH TPY30B), eC/IU OIUH
pa3HOBeC 3aMeHUTh IPYTUM?
2. Paccuurath cuy aByieHuUs 6J10Ka Ha OCh.
3. Haifrtu cuiy faBieHust pa3HOBeca Ha IPy3, Ha KOTOPOM OH HaXOJUTCSI.
4. Tlouemy U3MepeHHOE yCKOpeHHe CBOOOHOrO Ma/ieHrst MeHbllle, a He 6osblie, ueM 9,8 m/c2?
Cemectp 5
1. UrTo mpouCXOAHXT C MOBBIIEHEM TeMIlepaTypbl COPOTHB/IEHUE TIPOBOHUKOB?
2. Kak MO)XHO yBeJMUMTh BABOE eMKOCTb /IBYX OJIMHAKOBBIX KOH/JEHCAaTOPOB?
3. Uro He0OXOAUMO BK/TIOUUTH B KOeOaTeMbHbIM KOHTYP, YTOObI MOXKHO OBLIIO U3MEHSITh YacToTy (Tepuoz) KosebaHuii B
KOHTYype?
4. UYemy paBHa 3Heprusi KOHJeHCaTopa B KojiebaTelbHOM KOHTYPe B MOMEHT MAaKCUMyMa TOKa B KaTyLIKe?
5. Kak pacrnonoyeHbl BeKTOPbI U B 37IeKTPOMarHUTHOM BOJIHE
Cemectp 6
1. Kakue popmMbl 06MeHa BHYTpeHHelH SHeprieil MeXXay TepMOJHAMHYECKUMH CUCTEMaMy BaM M3BECTHBI?
2. Kak ompeziensieTcst 3HaK paboThl ¥ TEIUIOTHI B TEPMOJMHAMUUECKUX MpoLieccax?
3. Tlouemy y ugeansHoro rasa Cp>CV?
4. TloyeMy Karuiv >KUJKOCTH CTPeMSITCSI IPUHATE hopMy 1iapa?
5. Kak sKcrepuMeHTaIbHO ONpe/ie/IiTh MOJISIPHYI0 Maccy rasa?
6. Kak omnpezgensiercst K03 uIpieHT BHyTPEHHEr0 TPeHwsI Ta3a Kalu/IIPHBIM METOZOM?
7. Kakum obpa3om ompe/ie/TuTh H3MeHeHHe SHTPOIMY MeTaslla MPU ero 3aTBep/ieBaHuY U3 paciiiaBa?
Cemectp 7
1. KakoBa Oy/ieT TpaeKTopus jTyua, MPOXOASAILEr0 CKBO3b TJIOCKOMAPA//IEbHYIO VIACTUHKY HaXOZSIIYIOCS B BO3/IyXe, Ha
BBIXO/Ie 13 Hee?
2. KakuMm Jjo/mKeH ObITh paZiyC KpUBU3HBI BLIMTYK/I0M TOBEPXHOCTH JIMH3BI C IT0Ka3aTesIeM MpesioMIeHrst Matepuana 1,6 u
ONTHUUECKOUN CUBI B 4 ANTp?
3. Kaxumu 6yAyT npeie/ibHble YIJIbl OJHOTO BHYTPEHHEI0 OTPayKeHUs! Bkp U B¢p IPH MajieHnH 3TUX Tyvel Ha IOBEPXHOCTb
pa3ziena IByX Cpe[| CTeK/I0-BO3AyX, eC/M TI0Ka3aTe/ Iy NpeJioM/IeHHs] HEKOTOPOT'O COpTa CTeKJ/la /il KpaCHOT0 U (Jr0J/IeTOBOTO
nyueii paBHel nkp = 1,51 un¢ = 1,53?
4. Kakue Bufbl abeppariuii Bbl 3HaeTe?
5. UTo HasblBaeTCs NonspusaLiueil ceera?
Cemectp 8

1. Uto npou3oiigert, ecid HeBO30y K€HHBI aTOM BOAOPO/ia CTOIKHETCSI CO CBOOOHBIM 37IEKTPOHOM, UMEIOLLMM 3HEPrHIo a)5,2 3B;
6)12,8 3B; B)14,2 3B?

2. MO>KHO JIH, FICTIOJTB3Y$1 YCTAHOBKY /151 ITpOBeZieHus1 orbita ©paHKa U ['eplia, IpOBECTH 3KCIIEPUMEHT 10 OMpe/ie/IeHHI0 TIOTeHLMaa
B030Y>K/|eHHsl PTYTH METO/IOM BTOPUUHOTO TOKa? AHO/I JIaMITbl BBLITIOJIHEH U3 TJIATHHBI, ABbIx=6 3B.

3. Kakue 3J/IEKTPOHBI B aTOM€ yUYaCTBYIOT B IpOLjeCCaX UCITyCKaHUA OIITUYECKOTr0 U PpEHTT€HOBCKOI'O I/I3flquHI/IH?

4. TIpu yMeHblIeHUH UYMPUHBI L1e/id AX IMPUHA AU(PPAKIMOHHOTO MaKCUMyMa yBenurBaercst. Kak 3To 06bsICHUTH € IO3ULIMK

KBaHTOBOW (M3HKH?

Kpurtepuu oueHuBaHus (OL[eHOYHOE CPe/ICTBO - 3afiaHUs)



OrjeHKa

Kpurepuru orjeHUBaHUS

OT/IMYHO

COOTBETCTBYET TpebyeMoMy 11abioHy

BbINOJIHEHHbIE KOHTPOJIbHbIE 33/JaHUsl COZlep>KaTe/IbHO MOJIHOCTBE0 COOTBETCTBYIOT
ToCTaB/IeHHBIM BoripocaM. [IpuBeeHHas MHpOpMaLys ITpoaHaIM3UpoBaHa,
niepepaboTaHa, paCCMOTPEeHbI 1 MPUBe/ieHbI Pa3/IMUHbIe TOUKHU 3PeHHsT
CeLManrCToB MO aHHbIM BorpocaM. OdopMiieHye 3a/jaHust IOJTHOCThEO

XOPpOLII0

BBITIO/THEHHBIE KOHTPOJIbHBIE 3a/IaHMsI COZIePKaTeTbHO COOTBETCTBYIOT
TI0CTaB/IeHHbIM BorpocaM. IIprBesieHHasi B HUX HH(OpMalys BepHasi, HO OHa
CTy/IeHTOM 3aMMCTBOBaHa M3 UCTOUHMKA 0e3 MpoBe/ieHNs aHa/I|3a COZlepKaHusl.
Odopmenye 3a/jaHusI TOTHOCTBIO COOTBETCTBYeT TpebyeMoMy 11aby1oHy

YAOBJIETBOPUTE/IBHO

BBITIO/THEHHBIE KOHTPOJIbHBIE 33/IaHKs B 1[€JIOM CO/IeP>KaTe/IbHO COOTBETCTBYIOT
MOCTaB/IeHHBIM BoripocaMm. [TprBeieHHast B HUX WH(MOpMaLIYs MpeCTaB/ieHa C
otmmmbkamu. OdopmieHye 3a/jaHUs B [IEJIOM COOTBETCTBYeT TpebyeMoMy 111ab/ioHy

HEYyOBJ/IETBOPUTE/IBHO

BBITIOJTHEHHBIE KOHTPOJIbHBIE 3a/IaHUsI CO/lepyKaTe/TbHO He COOTBETCTBYIOT
NocTaB/IeHHbIM BoripocaMm. [IpuBezieHHast B HUX WH(OpMaLys Mpe/icTaB/ieHa ¢
ommbkamu. OdopmiieHre 3a7iaHust He COOTBETCTBYeT TpeOyeMoMy I1ab/ioHy

5.2. OnucaHue MKaJjl OLeHUBAaHNUA Pe3y/IbTaToB 00ydeHHs 10 JUCIUIIHHE TPH MPOMEeXXYTOYHOH

aTTecTanyu
IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH
YpoBennb
Cq’OPMHPOBafHOCT“ Hey/|0B/IeTBOPUTE/IbH
KOMIeTeHLHii N Y/OBJIETBOPUTE/IEHO XO0pOoILIo OT/INYHO
(uHAMKaTOpa
JAOCTH)KEeHHUs
KOMIIeTeHIH)
He 3a4YTeHO 3a4TeHO
YpoBeHb 3HaHUi1 B
o MuHUMAaNbHO obneme, YpoBeHb 3HaHUI B
YpoBeHb 3HaHUH HIKe o
JIOTyCTUMBIH YPOBEHb | COOTBETCTBYIOLIEM obneme,
3HaHus MUHHMMATIBHBIX 3HaHWH. [lomyiieHo nporpamMme COOTBETCTBYIOLIEM
TpeboBanuii. menu ’
MHOT'O Herpyobix TMO/ITOTOBKH. MporpamMMe TI0/IrOTOBKH,
MecTo rpy6bie OMOKH
ombok HomnyuieHo HecKOMbKO | 6e3 ommbok
HEerpyobIX OIHMO0K
[IpogeMOHCTpHpPOBaHbI
ITpo/ieMOHCTPUPOBaHBI TTpoieMOHCTPUPOBaHbI BCE
BCe OCHOBHBIE YMEHVsl.
[Tpu peleHNH OCHOBHbIE YMEHHS. OCHOBHBIE YMEHHSI.
Periens! Bce OCHOBHbIE
CTaHJApTHBIX 3a7ilauy He | PellleHbI THIOBbIE PeliieHbl BCe OCHOBHbIE
NIPO/IEMOHCTPUPOBAHbI | 3a/lauM C HerpyObIMU 33241 C HerpyGLimn 3a/lauM C OTJe/IbHbIMU
Ymenust A PHp an py OIMOKaMH. A A
OCHOBHBIE YMEHHUSL. ombKamMH. HeCyIL|eCTBeHHbIMU
BbIroHeHs! Bce
Wmenu mecTo rpybble BrInio/HeHs! Bce HeJloueTaMH, BBITIOJIHEHb!
3a/laHusl B TIOJTHOM
OIINOKM 3a/laHusl, HO He B BCe 3a/IaHUs B TIOJTHOM
o0beMe, HO HEKOTOpbIE
MOJIHOM 0OBbeme o0beme
C HeJloyeTaMu
IIpu perienuu Nwmeetcs [IpogeMoHCTpHpPOBaHbI
CTaHZJApPTHbIX 337lauy He | MUHUMaJIbHbBIH Habop 6a30Bble HAaBbIKU MPU TTpo/ieMOHCTPHPOBaHBI
Hapbii MPO/IEMOHCTPUPOBAHbI | HABBIKOB [IJIsl PELIEHNS] | pelleHHN HABBIKH TIPU PELIEHHH
— 6a30Bble HAaBbIKH. CTaHJAPTHBIX 33/iau C CTaHJAPTHBIX 33/au C HeCTaHJAPTHBIX 33aau 6e3
Vimenu Mecto rpy0ble HEKOTOPBbIMU HEKOTOPBbIMU o1Mb0K U HeJJoueToB
OIIMOKU HeJloyeTaMu HeJloueTaMu




IIIkasa oLeHMBAHUA MPH MPOMEXXYTOUHOM aTTeCTalMU

OueHka YpoBeHb NOAT0TOBKH

Bce KommereHIM (YacTW KOMIIeTeHIMH), Ha (opmypoBaHMe KOTOPBIX HarpaBJieHa
OTJINYHO [UCLIUIUIMHA, CHOPMHPOBAHBI Ha YDPOBHE HE HIDKE «OT/JMUYHO», NPH 3TOM XOTs Obl OfHa
KOMIIETeHIMs1 ChOpMUPOBAHA Ha YPOBHE «OTJIMUHO»

Bce KommeTeHIMM (4YacTW KOMIeTeHLMi), Ha (opMupoBaHMe KOTOPBIX Harpa/ieHa
3a4YTeHo X0poLIo JMCLMIVIMHA, CHOPMHUPOBAHBI Ha YPOBHE He HIDKE «XOpOLIO», NMPU 3TOM XOTS Obl OfHa
KOMIIeTeHL[Hst COpMHUpPOBaHa Ha YPOBHE «XODOLIO»

Bce KommereHIM (YacTW KOMIIeTeHIWI), Ha (popMypoBaHMe KOTOPBIX HarpaBJieHa

YAOBJIETBOPHTEJT
LHO JUCLITUTMHA, C)OPMHUPOBAHBI HA YPOBHE He HIDKe «Y/IOBJIETBODUTEIBEHO», TIPU 3TOM XOTsI ObI
0/1Ha KOMIIETeHI sl chOpMUPOBAHA HA YPOBHE «y/I0BJIETBOPUTEIEHO»
He Hey/|0B/IETBOPUT
XoTs 6bI 0ZiHA KOMITETeHIMs1 CHOPMHUPOBaHAa Ha YPOBHE «HEY/IOBIETBOPUTEBHO.
3aYTeHo e/IbHO

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe il OLEHKH
pe3y/ibTaToB 00ydyeHHMsT Ha TMPOMEKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /I OLEHKHU
chopMUpPOBaHHOCTH KoMIieTeHIMU YK-1

Kunemarnka MatepranbHoOi Touku. CricTeMa oTcueTa.

Crioco6bI omMcaHus ABWKeHHs1. Paanyc-BeKTop.

CKOpoOCTb. YCKOpeHue.

[lepemelrieHue 1 MyTh IpY paBHOMEPHOM U paBHOIIePEMEHHOM [IBIDKEHUH.

Gk

Kunemarnueckye XxapakTepHUCTHKU BpalaTeJIbHOTO JBIKEHMSI.

5.3.2 TumnoBbie 3asaHus (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu [TKP-4

CB#13b MeXX/ly JTMHeHHBIMU U YTI0BBIMU XapaKTepUCTHKaMHU.

[NepBeiii 3akoH HetoToHa. Macca. Cuna.

Bropoii 3akon HretotoHa. Tpetuit 3akoH HeroToHa.

Nmnysbc. [Tpeobpa3zoBanus I'ammnest.

JIBI>KeHHe CUCTeM MaTepuaibHbIX TOUeK. BHelllHue U BHyTpeHHUe CUJIbL.

ok

KpuTepuu onjeHuBaHus (oLieHOUYHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Orenka Kpurepuu orjeHuBaHus

— OTBET IOJIHBIN U HpaBI/I]'[beII\/‘I Ha OCHOBaHHWH H3y‘—leHHOﬁ TE€OpHH; TEOpeTI/IHECKI/Iﬁ MaTepuaai u
pelieHre rnoCTaB/I€EHHBIX 3a/id4 U3/I0’KeHBI B HEO6XOAPIMOI>1 JIOTUYeCKOM 11ocjea0BaTe/IbHOCTH,

3a4TeHO o o <
F'PaMOTHBIM HayUHBIN A3BIK; OTBET CaMOCTOATE/IbHBIN. MOFy'T OBITE AOIyLleHbl JBe—TPpH

HecylIiecTBeHHbIe OIIMOKM, MCTIpaB/IeHHbIe 10 TPeOOBaHHIO Mpero/aBaTeris

OoTBeT O6Hapy>KI/IB{:16T HEIMoOHWMadHWe CTyJeHTOM OCHOBHOI'O COZep>XaHUA yqe6H0r0 MaTepudJ/ia Uin

He
JIOMYIIeHbI CyIleCTBeHHbIe OMOKH, KOTOPbIe He MOTYT ObITh UCIIPABJIEHbI ITPU HABOZSIIUX
3a4TeHOo
BOITPOCaXx Mpero/jaBaTesis
5.3.3 TumnoBbie 3afaHus (oneHOUHOe CpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH

copMupoOBaHHOCTH KoMIieTeHMU YK-1



Cemectp 4

1.

SEERCLEE I

© N

MowmeHT umIybca.

MowmenTt unepunu. Teopema Illtelinepa-I'torreHca.

KvHeTnueckast 5Heprus Bpallarolerocst TBepzoro Tesa.

3akoH BcemupHoro tarorenus. HanpsskeHHOCTD Y ITOTeHLMal 11071 TATOTeHUS.
3akonsl Keriepa. KocMuueckre CKOpOCTH.

[IBr>KeHMe B HeMHepLIMa/IbHbIX CUCTeMax 0TCYeTa, JBWKYILeHCsl pABHOMEPHO U
NIPSIMOJIMHENHO.

PaBHOMepHO Bpalljaroascsa HeMHepLuaabHas CUuCTeMa OTCUeTa.

. Cuna Kopuosuca.
9.
10.

MasTHuk Dyko.
HeBecomMocTb U neperpysku.

Cemectp 5

1.

SRR SR

O o N

10.

[TpeaMeT ¥ MeTOZ, 37eKTPOAUHAMUKU. VICTOpHS pa3BUTHS 3/IeKTPOJUHAMUKH.
3arch BTOpOM Maphl ypaBHeHH MakcBeyia B Pe/ISTUBUCTCKY UHBaPUAHTHOU (popme.
OneKTpuuecKue 3apsi/ibl U 3/IeKTpPOMarHuTHOe 1oJie. 3akoH KysioHa.
3aruch TiepBoi Tlapbl ypaBHeHWM MakcBesisia B pe/ISTUBUCTCKY MHBapUAHTHOM opme
Teopema Octporpazckoro - ['aycca.
PensTuBuCTCKas 3/1€KTPOJMHAMMKA. 3aNMCh YpaBHEHUM [i/1s TOTEHLUAJIOB, yC10BHUs JIopeHLia
Y YpaBHEHUs HEMPePbIBHOCTU B UeThIDEXMepHOH (hopme
[TepBoe ypaBHeHHe MakcBeJisia B MUHTerpanbHOM U quddepeHiianibHON hopmax.
B3aumocBs3b 5HePruu ¥ TPEXMEPHOT0 UMIY/IbCa.
Hanpsyk@HHOCTb Y MHAYKLYS 37IeKTPAYECKOTO OIS,

B3aumocBsi3b 3Hepruu ¥ Macchl Tesl. DKCIepUMeHTa/lbHbIEe IOATBEP)KIEeHNUS.

Cemectp 6

1.

MakpocKornuyeckue CUCTeMbI U MeTO/Ibl UX UCC/IeloBaHsl. PaBHOBECHOe COCTOsTHUE
TePMOJMHAMHUUeCKON CUCTeMbI U paBHOBeCHbIe mpotiecchl. KommuecTBo BelllecTBa.

. Npeansubii ras. Jlasnenue. OcHoBHOe ypaBHeHre MKT uzeanbHOro rasa.
. Temnieparypa u eé nsmepenue. YpasHeHue MeHgeneesa—Knanelipona. 3akoH [lanbToHa.

N3omnporeccel.

Cemectp 7

1.

ik W

L N

Kpatkwii ucropuueckuii 0630p pa3BUTHsL yUeHHsI O CBeTe. DJIeKTPOMAarHUTHAsI TeOpHs CBeTa
Makcsesia.

[IBoiiHOe nyyenpenomienre. OZHOOCHBIEKPUCTAIIIBL. [JUXpOU3M.

HopmarnbHasi 1 aHOMarbHasi ucriepcusi. MeTozibl Hab/roieHHs AUCTIepCH.
[Tonsipusanus ceeta. Turbl nonsipusanuu. 3akoH Matoca.3akoH bprocrepa.
doToMeTprUeCKre XapaKTePUCTUKA UCTOUYHUKOB. 3aKOH 00paTHBIX KBazipaToB. KprBast
BHUJHOCTH

VnTepdepeH1ys 10/sipru30BaHHOrO CBeTa. J]0moMHKTe/IbHbIe [BeTa.

Tunbl poTomeTpoB. VX Ha3HaueHUe Y IPUHLUI JieiCTBUSI.

dazoBas U rpynmnoBas CKOpocTb. VX B3aMMOCBS3b.

WuTepdepenuus ceeta. BoiBos (hopmyrbl IMPUHBI MHTEP(ePEeHLIMOHHOM MOI0CHI.



10. [Tornomenue ceeta. 3akoH byrepa. THIIbI CTIEKTPOB MOTJIOLLIEHUS.

Cemectp 8
1. KBaHTOBBIe CcBOMCTBa U3nyueHust. @otoHbl. PoT03(PdeKT U ero 3aKOHbI. Y paBHeHUsI
OuHiuTeriHa. OnbITel BaBuosa.
2. DddekT Komnrona. OnbiT boTe
. MaBneHue cBeTa, ombITHI JIebejeBa
4. TeruioBoe u3nydeHue. M3nyuaTesbHasi ¥ MOT/IoIaTeIbHast CIIOCOOHOCTH TeJl. PacmipefiesieHuie
SHEepPruM B CITIEKTpe U3ayueHus abco/moTHO uépHoro Tesa. 3akoH Kupxroda, 3akoH Credana -

w

Bosbipmana. 3akoH cmeleHys BurHa.
5. ®opmybl Buna u Panes - [)xudca. KBaHToBaHue sHepruu usnyuatesns, dopmyna [TnaHka.
6. BostHOBBIe CBOMCTBa BeljeCcTBa. BosiHel fie bpotins. JkcrepyuMeHTaibHOe 0OHApYKeHKe
BOJIHOBBIX CBOMCTB MUKpPOYacTHL]. BosHOBasi GyHKIMsI.
7. CooTHomieHue HeornpegenéHHocTel ['eiisenbepra. YpasHenue Illpegunrepa.

®

KBaHTOBaHMe 3Hepruy 4aCTULIbI B [IOTEHLJUA/ILHOU SIMe.
9. JIvHeiHbII rapMOHUYeCKUNA OCLUIATOP. TyHHe bHbIN 3¢ deKT
10. Crpoenue u cBoiicTBa aToMoB. OnbiThl Pesepdopga. [TnanetapHas Mofesnb aTomMa

5.3.4 TumnoBbie 3apaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKH
copmupoBanHocTu KomnereHiuu [TKP-4

Cemectp 4

1. INogbemHas cuma Kpblia camorneTa, hopmysia 2KykoBcKoro.
KonebarenbHoe fBukeHre. OCHOBHBIE XapaKTepUCTUKU FapMOHUYECKOro KojiebaHus.
CwmelrieHre, CKOPOCTb, YCKOPEeHHe TPU TapMOHHUYECKOM Kojie0aTe/lbHOM /IBH)KEHHH.
CBs13b Kone6aTeTbHOTO U BpalljaTe/IbHOTO ABW)KeHU, BEeKTOPHbIe JUarpaMMbl.
[Ipy>kuHHBIM, MaTeMaTU4yeCcKui, (U3NUeCKUid W KPYTU/IbHBIM MasTHHKU.
KuneTtnueckasi, noTeHL1a/IbHas U NOJHasi SHEPIysl KojiebaTebHOrO ABKEHUS..
CnoskeHue KosebaHW OIHOT'O HaIlpaB/IeHUsl C OJJMHAKOBbIMY YaCTOTaMH.
CnoskeHue KoseGaHHI OJHOTO HarpaB/IeH!s C pa3HbIMU YaCTOTaMHU.

LN A WD

Crno>xeHrie B3aUMHO TeprieHJUKY/ISIPHBIX KoJiebaHui.
10. 3aryxaroriye KosebaHusi. Y paBHeHUs JBI>KeHHUS KojiebaTe/IbHbIX CUCTEM C TPEHHUEM.

Cemectp 5

1. YpaBHeHue HenpepbIBHOCTH KaK 3aKOH COXPaHeHHUs 3/IeKTPUUYECKOro 3apsi/a.
3aBUCHUMOCTb MaCChl YaCTHULIbI OT CKOPOCTHU. DKCIIePUMEeHTa/IbHOe MO TBeP KA eHHe.
[TnoTHOCTL TOKa cMelijeHus. [T0MHBIN TOK.
ITpocTpaHcTBO MUHKOBCKOIO, MUPOBbIe TOUKY U JIMHUMU.
3aKOH MarHUTO3/IeKTPUUECKON MHAYKLWKA B MHTerpaibHou u auddepeHLiranbsHON hopMax.
BpemeHHbIe U MPOCTPAaHCTBEHHbIE UHTEPBAJIbl MEX/y COOBITHSMHU.
3aKOH 3/IeKTPOMarHUTHOW MHAYKLUU B UHTeTpaibHON U fuddepeHIanbHOM Gopmax.
OTHOCUTENIBHOCTb OJHOBPEMEHHOCTH.
YeTBépTOE ypaBHeHHe MakcBesia B MHTerpaibHoM u auddepeHiiraabHON hopMax.
10. 3aKOH C/10)KeHUs] CKOPOCTel B Pe/IITUBUCTCKOU MeXaHHUKe.

L OoON AW



Cemectp 6

1.
2.

Onmnsit IITepHa. Pacnipesenenue MoJieKyJ1 rasa rno CKOpoOCTSIM.

bapomeTtpuueckasi dopmyna. Pacripesienienve bobliMaHa /17151 yaCTUL] BO BHEILIHEM
NOTeHLMa/IbHOM I10JIe.

PacripesiesieHrie KWHETUUYECKOM SHEPTUH MOJIEKYT TI0 CTeTieHsIM cBOOopl. PyKTyarn
W/leaJIbHOT O rasa.

BHyTpeHHsIs 5Heprusi TepMOIMHaMUYeCKOU cHUCTeMbl. B3anMoziercTBre TepMOgMHAMUUeCKUX
cuctem. Teryiora u pabota. [lepBoe Hauas0 TEPMOAMHAMUKH.

IlepBoe Hayaso TepMOAUHAMUKU U ero NpUMeHeHHe K U30I1poLieccam.

. TeryoémkoCThb. YpaBHeHUe Maiiepa.
. ApmabatHblii Tiporiecc. YpaBHeHusi [TyaccoHa B quddepeHIaabHON U UHTerpaabHOM (hopMax.

Cemectp 7

1.

LN A WD

10.

BpemenHasi korepeHTHOCTb. CBSI3b €e ¢ HEMOHOXPOMAaTUUHOCTBIO UCTOYHUKA CBeTa.
Paccesinue cBeta. 3akoH Pesiesi. [IBeT HeGa U 30pb.
[IpocTpaHcTBeHHas KOorepeHTHOCTb. OnbIThl ['prmanbau 1 FOHra.
MeTopbl M3MepeHUsi CKOPOCTH CBeTa.
Crioco6pl T10/TyueHus1 KOTepeHTHBIX CBETOBBIX BOJIH.
Oddext BaBunosa-UepeHkora. Ero npumeHeHue.
VHTepdepeHLMOHHBIE [10/I0ChI PABHOW TOJILUHBI U PABHOTO HAKJIOHA.
OcHoBHBIe Mon0XXeHus 1 BeIBoAgbI CTO.
Hudpakius ceeta. /JIBa Thna AU@pakiyu.
MHorosnyueBast unTepdepenius. intepdepometp Pabpu-Ilepo.

Cemectp 8

1.

9.

KBanTtoBbIe noctysatel bopa. Mogens atoma Bogopo/a 1o bopy. CrniekTpasibHble Cepyun
W3/Iy4eHUs1 aTOMapHOro Bogopoza [IpyHLMI COOTBETCTBUS.

. OnbiTel ®paska v ['eprja. KBaHTOBaHMe 3Hepruv, MOMeHTa UMITyJ/IbCa Y IPOeKL{UM MOMeHTa

nMnysbca. OnbiTel [HITepHa u ['epiaxa. CrivH 3/1eKTpoHa. KBaHTOBBIE yKc/ia 3/1eKTPOHA B
aToMme.

. IIpunuun ITaymu. ITepuoguyeckas cucreMa snemeHToB [I.V1.MeHeneesa.
. Pentrenosckoe usnyuenue. IIpupoza xapakTepuCTUYECKUX PEHTTeHOBCKUX CIIEKTPOB. 3aKOH

Mo3mun.

. JIromuHecyeHums IIpasuno Crokca.
. CrioHTaHHOe U BBIHYXX/eHHOe u3jiyyeHue. Jla3epbl ¥ UX TIPUMEHeHUs.
. KBaHTOBBIe siB/IeHUS B TBep/bIX Teax. OOpa3oBaHMe SHEPreTHUeCKUX 30H B KPUCTaslIaX.

BaneHTHas 30Ha, 30Ha POBOJUMOCTH, 3arpeliéHHast 30Ha. /IM3/1eKTPUKH, TIOMyTIPOBOTHUKH,
MeTaJllbl.

. DNIeKTPOIPOBOHOCTb METAJIIOB U TIOJTYTIPOBOIHUKOB. Y poBeHb Pepmu. CoOCTBeHHAs U

TIpUMecCHast TPOBOAUMOCTb TT0JTYTIPOBOZAHHKOB.
KBaHTOBast Teopusi TeryioéMKOCTH. DOHOHBI. TernIoéMKOCTb 3/IeKTPOHHOTO ra3a.

10.CBoticTBa 371eKTPOHHOTO Ta3a. [ToHATHe 0 KBAHTOBBIX CTaTUCTUKAX.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)



OueHka Kpurtepuu oLieHUBaHUs

BBICTABJ/ISIETCSA, KOTJA CTY/IeHT ITy0O0KO 1 MPOYHO YCBOM/I BeCh ITPOTrPaMMHBIN
MaTepHaJl, uCuepIbIBalollle, 10C/Ie/j0BaTe/bHO, TPAMOTHO U JIOTUUECKH CTPOKHO
ero M3/araeT, He 3aTPyJHSIETCSI C OTBETOM TP BH/I0M3MeHeHHUH 3a/jaHusi, CBOOOHO
OTIMARO CTIPABJISIETCS C CUTYAL[MIOHHBIMH 3alaHUSIMH, TIPaBU/TbHO 000CHOBLIBAET MIPUHSThIE
pelleHts, yMeeT CaMOCTOsITe/IbHO 0600111aTh U U3/1araTh MaTepurarl, He J0IycKast
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BBICTaBJISI€TCS], €C/IU CTYJEeHT TBep/i0 3HaeT IIPOrpaMMHbII MaTepuasl, FPaMOTHO U

T0 CYIIeCTBY M3/1araeT ero, He JOIyCKaeT CyLleCTBEHHbIX HETOUHOCTel B OTBeTe Ha

XOpOLLO
P BOIIPOC, MO>KeT MPaBU/IbHO PUMEHSITh TeOpeTUUeCKe MOI0XKeH!s U BlajeeT

HeoOX0/IMMbIMY YMEHHUSIMU 1 HaBbIKaMM TIPH aHa/in3e MH(GOpMariin

BBLICTaBJISIETCS B TOM C/Ty4ae, IPU KOTOPOM CTYZEHT OCBOWJI TOJIbKO OCHOBHOM
MarepuaJl, HO He 3HaeT OTJe/bHbIX fleTajield, JoIycKaeT HeTOUHOCTH,
YZI0B/IETBOPUTE/IEHO He/I0CTaTOYHO TpaBU/IbHbIE (OPMY/IMPOBKY, HapyLlaeT T0C/Ief0BaTe/IbHOCTD B
M3/10’KeHHH NIPOrpaMMHOI'0 MaTepurasa U UCTbIThIBaeT 3aTPYAHEHNS B BBINIOTHEHUN
aHasr3a uHbopMarum

BLICTaBJISIETCS CTYAEHTY, B OTBeTe KOTOPOTO OOHAPY>KU/IMCH Cyll|eCTBeHHbIe
Hey/IOB/IETBOPUTE/IBHO  1Tpo0esibl B 3HAHWM OCHOBHOT'O COJiepyKaHUsl y4eOHOM MporpaMmbl JUCLUIUIMHBI U /
WM HeyMeHHe UCTI0/Ib30BaTh MOyYeHHbIE 3HAHNS

6. YueOHO-MeTOfMUECKOEe M HH(OPMaLMOHHOE o00ecrieyeHne JUCIMILTHHBI (MO/1y/151)

OcHoBHas MTeparypa:

1. bopgoBckuii I'. A. O6ujas pusvka B 2 T. Tom 1 : yueOGHoe rocobue / I'. A. BoppoBckuii, 3. B.
BypcuaH. - 2-e u3f. ; ucrp. u for. - Mocksa : FOpaiit, 2022. - 242 c. - (Beiciiee o6pa3oBanue). - URL:
https://urait.ru/bcode/493066 (gata obparenus: 14.08.2022). - ISBN 978-5-534-05451-4 : 809.00. -
Tekcrt : snekTpoHHbIi / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=821594&idb=0.

2. BopgoBckuii I'. A. Obmtas ¢pusuka B 2 T. Tom 2 : yue6HOe rocobue / I'. A. Bopgosckuii, 3. B.
bypcuas. - 2-e u3g. ; ucnp. u gom. - Mocksa : FOpaiir, 2022. - 299 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/493264 (marta obparenus: 14.08.2022). - ISBN 978-5-534-05452-1 : 959.00. -
TexkcT : asekTpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=819507&idb=0.

3. ®usuka : yuebHUK 1 nipakTukym / B. A. Vinbun, E. FO. baxtuna, H. B. Bunorpagogsa, I1. U.
CamolineHKo ; oz pegakuuei B. A. UnbrHa. - Mockga : FOpaiit, 2022. - 399 c. - (Briciee
obpazoBanue). - URL: https://urait.ru/bcode/489459 (mata obpaijenus: 14.08.2022). - ISBN 978-5-9916-
6343-4 : 1539.00. - Tekcr : snektponHsbiii // OBC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=819816&idb=0.

[omnonHuTenbHas mureparypa:



1. 3oteeB A. B. O611jas ¢u3uka: nabopaTopHbie 3azaun / 3oTeeB A. B., 3aiitieB B. b., Aneknepos C. /. -
2-e u3[. ; UCTIp. U Aorl. - Mockga : FOpaiit, 2022. - 251 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/492444 (mara obpaienusi: 05.01.2022). - ISBN 978-5-534-04283-2 : 819.00. -
Tekct : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=787977&idb=0.

2. 'opsiueB b. B. O6mas ¢dusmka. Onrrka. [Tpaktuueckue 3anstvst / ['opsiueB b. B., Morunbauikuii C. B.
- Mockga : FOpaiit, 2022. - 92 c. - (Briciiee o6pa3oBanue). - URL: https://urait.ru/bcode/490243 (marta
obpamenusi: 05.01.2022). - ISBN 978-5-534-00778-7 : 329.00. - TekcT : 3nektponHbiii / OBC "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786071&idb=0.

3. T'opnau B. B. ®u3uka: kBaHTOBas (pusvka. JlabopatopHsiii mpakTukyMm / ['opnau B. B. - 2-e u3g,. ;
ucrp. u fom. - Mocksa : FOpaiit, 2022. - 114 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/491749 (gata obparenus: 05.01.2022). - ISBN 978-5-534-10137-9 : 309.00. -
Tekcrt : snekTpoHHbIH / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=787023&idb=0.

4. Topnau B. B. ®u3vka: MexaHuKa. JIeKTPUYeCTBO U MarHeTH3M. JIabopaTopHBIi IPaKTUKYM : yueOHOe
nocobue / B. B. 'opnau. - 2-e u3f. ; ep. u for. - Mocksa : FOpatit, 2022. - 171 c. - (Bbiciiee
obpa3oBanue). - URL: https://urait.ru/bcode/494186 (mata obpaienus: 14.08.2022). - ISBN 978-5-534-
07606-6 : 609.00. - Tekcr : asmekTpoHHbIM / DBC "HOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=821232&idb=0.

5. l'opnau Bukrop BacunbeBuu. ®usmka. 3agaun, TecTbl. MeToipl perieHus : YueOHOe rocobue fis
By30B / ['opsau B. B. - 2-e u3a. - Mockga : FOpaiit, 2021. - 343 c. - (Bsiciiiee obpa3oBanue). - ISBN 978-
5-534-12350-0. - Tekcr : asekTponHbIi / DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=761180&idb=0.

6. [Tpomkuu C. C. MexaHuKa, TepMOIMHaMUKa 1 MoJieKyisipHasi ¢pr3rka. COOpHUK 3a/1ay : yueOHOe
niocobue / C. C. [IpomikuH, B. A. CamoneroB, H. B. HumeHckuii. - 2-e 3. ; UCTIp. U A0IL. - MOCKBa :
FOpatiT, 2022. - 467 c. - (Beiciiee o6pa3oBanue). - URL: https://urait.ru/bcode/492183 (mara obpaiijeHus:
14.08.2022). - ISBN 978-5-534-04772-1 : 1429.00. - TekcrT : asekTpoHHbIM // SBC "HOpauit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=818108&idb=0.

7. CxyisgpoBa E. A. ®usrka. Mexanuka / CkiisgpoBa E. A., Ky3nenoB C. U., Kyntokuna E. C. - 3-e u3g. ;
riep. 1 gor. - Mockga : FOpaiit, 2022. - 248 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/492806 (mata obpamenusi: 05.01.2022). - ISBN 978-5-534-06860-3 : 649.00. -
Tekct : anekTpoHHbIM // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=784871&idb=0.

8. ®du3uka: KonebaHus U BoHBI. JITabopaTOPHBINM MPAKTUKYM : yueOHOe rocobue / B. B. 'opaau, H. A.
WBanoB, M. B. Ilnactununa, A. C. Py6aH ; mog pepakuueit B. B. I'opnaua. - 2-e u3f. ; ucmp. u Aor. -
Mockga : FOpatit, 2022. - 126 c. - (Boicuiee obpa3oBanue). - URL: https://urait.ru/bcode/490941 (marta
obparrenust: 14.08.2022). - ISBN 978-5-534-10139-3 : 419.00. - Tekcr : 3nekTponHsIii // SBC "HOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=817488&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepKaHWeM IHCLUTTUHBI):

JInneH3uOHHOe MporpaMMHoe obecrieuenyie: OniepaljioHHast cructeMa Windows.
JInnieH3noHHOe porpamMMHoe obecrieuenue: Microsoft Office.

ITpodeccronanbHbIe 6a3bl JAHHBIX ¥ UH(GOPMAL[IOHHbIE CTIPABOYHBIE CHCTEMBI
Poccuiickuit nugekc HayuHoro yurtrpoBanus (PVHIL), nnatdopma Elibrary: HatmonanbHas



MH(OpMalMOHHO-aHa/IMTHUYecKasi cuctema. Ajipec goctyna: http://elibrary.ru/project_risc.asp

CB060/1HO pacripocTpaHsieMoe IporpaMMHoe obecrieyeHue:
riporpaMMHoe obecrieuerue LibreOffice;
nporpaMMHoe obecrieuerue Yandex Browser;

OneKTpoHHBIe OMOIMOTEeUHbIE CUCTEMBI U OMOTMOTEKHU:

OnekTpoHHas 6ubmoTeuHas cuctema "Jlanes" https://e.lanbook.com/

OnektpoHHas 6ubmoTteuHas cucrema "KoHcynbraHT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ub/moTeuHast cuctema "FOpaiit"http://www.urait.ru/ebs

OnekTpoHHas 6ubnroTeuHas cucrema "Znanium" http://znanium.com/

dyngamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/

Caiir 6ubmoTeku Ap3amacckoro ¢umuana HHI'Y. — Anpec gocrymna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpBIThIE OH/IAH-Kypchl Hibkeropogckoro yauBepcurera uM. H.U. JlobaueBckoro»
https://mooc.unn.ru/

ITopTan «CoBpeMeHHas 1judpoBasi obpa3oBare/bHas cpefia Poccutickoit @eseparium»
https://online.edu.ru/public/promo

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

YueOHble ayAUTOPUM [i/is TIPOBEZIEHUsI yueOHBbIX 3aHSITHM, IPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MIPOTPaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpeficTBaMUu 00yUeHHs, KOMITbIOTEpaMH.

[MTomereHust A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
noArotoBKy/crietiianbHoCcTH  44.03.05 - Tlemaroruueckoe o6pa3oBaHue (C JByMSI TIPOMUIIMHU
TOZATOTOBKH).

ABtop(b1): ApTtoxuH Oner UropeBud, KaHAWJAT NeJaroruyeckrx Hayk, JOL€HT
[TaBnenkoB Bnagumup ViBaHOBUY, KaHAWJAT PU3NKO-MaTeMaTHYeCKUX Hayk, JOLIeHT
Kypaun [lenuc AnekceeBuu, KaHAUJAT TlejarOrMueCKUX Hayk.

Peniensent(b1): @posioB MiBaH BaneHTHUHOBWY, JOKTOP MeJjarOrMuecKrux HaykK.
3aBepyromuii Kadepoii: Hecteposa Jlapuca HOpreBHa, KaHIUJaT nefaroruueckux Hayk.

ITporpamma o/100peHa Ha 3aceflaHUH METOIUUeCKON Komuccuu ot 27.11.2024 r., npotokosn Ne Ne9.
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