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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 11O INCHUIIJIMHE

Kareropus Kon u naumenosanne | HanMeHOBaHME MOKa3aTels OLEHUBAHUSA
(rpymma) Kon 1 Hanmenosanue WHJIUKATOpa pe3ynbTaTa 00y4eHHs M0 JUCIUILINHE
KOMIIETCHIIUI KOMIIETCHIIUU TOCTHXXCHUA
KOMIIETEHIINH
Oobmenpodeccu- | OIIK-1. Cocoben OIIK-1.1. 3HAaTh! OCHOBHBIC TTOHSTHUS u
OHaJIBHEIE [IPUMEHSATh [IpuMeHseT OCHOBBI (dyHIaMeHTAbHBIC 3aKOHBI (PH3HKH.
€CTeCTBCHHOHAYYHbIE | €CTCCTBCHHOHAYYHBIX | YMeETh! [IPUMEHSTh OCHOBHEIE

1 OOIEMHKCHEPHBIE
3HAHMSI, METOJIBI
MaTeMaTHYeCKOro
aHaIN3a 1
MOJICIIUPOBAHUS,
TEOPETHYECCKOTO U
9KCHEPUMEHTAIBHOTO
UCCIIC/IOBAHUS B
npoheCCUOHATBHOMN
JeSATETbHOCTH

1 OOILEMHXECHEPHBIX
3HaHWUH B

(1)I/I3I/Iq€CKI/I€ 3aKOHbI W TIIOHATHUA A
Ha6J'IIOI[eHI/I$[ n HUCCiIca0BaHuA

podeCCHOHATTEHOM (U3UYeCKUX SIBJICHHWH, TMIPOIECCOB M
JIeSITeIbHOCTH 00BEKTOB.
Bnapers: HaBBIKAMU 00BsICHEHUS
OCHOBHBIX HAOIOAEMbIX MPHUPOTHBIX H
TEXHOTCHHBIX SBJICHHA U JPPEKTOB C
MO3UIMIA (PU3HMUECKUX 3aKOHOB,
OIIK-1.2. 3HATh: OCHOBHBIE METO/ABI 00OPaOOTKU H
Penraer craHmapTHBIC | aHATN3a SKCIICPUMCHTANBHBIX JJAHHBIX.
npodecCHOHANBHBIC YMeTh: MPOBOJAUTH DKCIEPUMEHTHI IO
3a7auu C | 3a/IaHHOM METOMKE W aHAIM3UPOBATh UX
MPUMEHEHUEM pe3yIbTaTHI.
METO/IOB Baanerh:  HaBBIKAMH  OKCIUTyaTaluu
MaTEeMaTHYECKOTO OCHOBHBIX HM3MEPUTENIBHBIX MPUOOPOB U
aHajam3a U | o0OpyIOoBaHMS, HaBBIKAaMH O00pabOTKH,
MO/JICITUPOBAHHUS HUHTEPIpETAIUH 17 MpeCTaBICHUS
pe3yIbTaTOB IKCIIEPHUMEHTA;
OIIK-1.3. 3HATh: OCHOBHBIE MOJIENU (UIUIECKUX
Hcnonb3yer MeTOABI | OOBEKTOB W MPOIECCOB,  OCHOBHBIC
TEOPETUIECKOTO M | MATEMATHYECKUE  METOJBI  pEIICHUS
SKCIEPUMEHTAILHOTO | (PM3UYECKUX 3a/1a4 U yPaBHEHHIA.
UCCIIE/TIOBAHNUS YMeTh. TOHMMAaTh M aHAJM3UPOBATH
00BEKTOB HaOmoaemMple  (DU3MYECKUE TPOIECCHI;
poheCcCHOHATBHOMN BBIICTISTh B HAOJIOAaeMbIX (PU3UUECKHX
JICSATSIIbHOCTH SBJICHUSX M TPOIECCax CYIIECTBEHHOE W

OT6paCLIBaTL MaJIO3HAYUMOC,; TPUMCHSATDH

OCHOBHbIC  (PU3HYECKHE  3aKOHbI U
IIOHATUSA JUISL MOILCJII/IpOBaHI/IH
(bu3MYeCKUX SBJCHHUIA, MPOLECCOB U
00BEKTOB.

Bﬂa)]eT]): HaBbIKAMHU HpI/IMeHeHI/ISI

¢u3uKo-MaTeMaTHIeCKHid ammapara Jyis
pa3paboTKH MPOCTBIX MaTeMaTHYeCKHX
MOZEJIE  SIBICHUM,  IPOLIECCOB U
00BEKTOB TIPH 3aJIaHHBIX JOMYIICHHUSIX U
OTpaHHYEHUSIX.




2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

ITPOI'PAMMBI

1. Kovmnerenuussi OIIK-1. CrniocoOeH NOpUMEHSATh €CTECTBEHHOHAVUYHBIE

O6HICI/IH}KGHGDHLI€ 3HaHW, MCTObI MAaTCMATHYICCKOI'O

aHaJIM3a

MOACIUPOBAHHUA, TCOPCTHYCCKOTO M JKCIICPHUMCHTAJIBHOI'O HCCICAOBAHNI

npodhEeCCUOHAILHOU NEATEIILHOCTH

I[aHHaH KOMIICTCHIIUA @opMpreTc;I CJICAYHOMMMHA JUCHHUIINIMHAMM.

CTal[I/ISI HanmenoBanus JAUCHUITIIMHBI

1. MareMaTHueCcK1il aHaIu3

Anrebpa v TeOMETpHsI

duznka

WNupopmaruka

WmxenepHas rpaduka

I[I/ICerTHaH MaTE€MaTUKa

MaremMaTudeckas JI0THUKa B TCOpUA aJITOPUTMOB

BreruucnutenbHas MaTeMaTHKa

Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA

B0 N0 AWM

0. HccnenoBanue onepanuii

3. OBPBEM JIMCHIMITJIMHBI

OO611ast TPyA0€MKOCTh AUCIMILIMHBI cocTaBiseT 9 3a4. enuHuil, 324 4acos.

dopma MpoOMEKYTOYHOM aTTECTALMU 3a4€T, SK3aMEH

Bun yueOnoit paboTsl Bcero wacoB | Cemectp Ne 1 Cemectp Ne 2
OO6m1ast TpyI0€MKOCTh TUCIMUILIAHEI, Yac 324 164 160
KonraktHas paboTa (ayqUTOpHBIE 161 88 73
3aHSTHS), B T.4.:
JICKITIH 68 34 34
n1abopaTopHbIe 68 34 34
MIPaKTUYECKUE 17 17 -
KOHCYJIbTAIIU 8 3 5
CamocrosTenbHas paboTa CTyI€HTOB, 163 76 51
B TOM YHCIIE:
KypcoBoii npoekt - - -
Kypcogas pabora - - -
PacuetHo-Tpaduueckoe 3ajaHue - - -
NuauBuayanbHOE JJOMAITHEe 3aIaHue 18 18 -
Jlpyeue euovl camocmosimenvhoi pabomol 109 58 51
(noocomosxa k nabopamopuvim
pabomam)
dopma npoMexyTouHas aTTeCTAIUS 36 3ayer 36

(3ayeT, SK3aMEeH)




4. COAEP KAHUE JNUCHUIIJINHBI

4.1. HamMeHOBaHHE TeM, UX CO/lepPKaHNe U 00beM

Kypc1l. Cemectp 1

O0neM, yac
olg | E
Ne HaumenoBanue paznena < ?) = 3
/1 (kpaTKoe cojiepKaHue) =2 §‘ g
2| N s [
=56 | 8
218 =
E R O
1. Kunemaruka MaTepuaJibHON TOYKH
Beenenune. OCHOBHBIE CBEINCHHMS W3 MAaTE€MaTUKH, IPUMEHSEMBIE B 41216l 11
¢u3nKe: BEKTOpbl, IPOEKLIHUHU BEKTOPOB, CKaSIPHOE U BEKTOPHOE
IIPOU3BENCHUS, MPSIMOYTOJIBHBI TPEYTrOJbHUK, TPUIOHOMETPUYECKHE
(GyHKIIMM, TeopeMa KOCHHYCOB. BpluncieHne NOpOU3BOJHBIX U
WUHTETPAJIOB.
KunemaTnka MarepuaabHOM TOYKH.
Koopaunara, 1nyTe  nepeMenieHHe, CKOpPOCTb M YCKOpPEHHE.
IIpsMonuHeliHOE  PAaBHOYCKOPEHHOE  JBMJKEHME.  BpamarensHoe
JBYOKEHUSA. YTIIOBasi CKOPOCTh U yckopeHue. KpuBonmHeiiHoe nBHKEHME,
paadyc KpPUBHU3HBI TPAeKTOPUM, HOPMAJIbHOE U  TaHT€HUHUAIbHOE
yckopeHue. CII0XKHO€E IBHKEHHE MaTepUaIbHON TOUKU
2. JAuHaMuKa MaTepHaJIbHONH TOYKH
Macca u cuna. 3akonsl Hetorona. immyinbsc. 3akoH cCOXpaHEHUS 2| 9 2
umnynbca. Cuna Tshxectu ¥ Bec. Cuila TpeHHs. 3aKOH BCEMUPHOTO
TaroTeHus. HennepuunanbHble cucteMbl oTcyeta. CUilbl HHEPLUU:
NOCTyNaTellbHasl, BpalaTeabHas, eHTpooexHas u cuia Kopuonmca.
3. Pabora. MomHocTb. JHeprun. 3aKoH cOXpaHeHHsl JHePIrHMm.
Mexanundeckas paboTta, MOIIHOCTh. [oTeHIManbHOE Mosie Cuil. 211 2
KoHcepBaTuBHbIE 1 HEKOHCEPBATUBHBIE CUJIBL. [l0TeHIIMaNbHAS SHEPTUSL.
I'paBuTaniMoHHas NOTEHLIMANbHAs Heprus. [loTeHnnanpHas sHeprus
npyxuHbl. Kunernueckast sHeprusi. 3aKOH COXPaHEHUS SHEPTHU. YTIPYrHid
U HEYIIPYTUH yaap.
4, Mexanuka a0COJIOTHO TBEPAOIO Teja
OcCHOBHBIE IOHATHSA: LIEHTP MAacC, MOMEHT CHUJIbl, MOMEHT UMITYJIbCA. 31216/ 10
3aKOH COXpaHEHUsI MOMEHTa uMIyibca. OCHOBHOE ypaBHEHUE TUHAMHUKHI
BpallaTeIbHOro ABWKEeHUs. MOMeHT nHepuuu. [ 1aBHbIe OCH MHEPLIMH.
Kunernueckas sHeprus tBepaoro tena. Pabora momenra cui. Teopema
Kénura. Teopema IITeiinepa. I'upockor.
5. MexaHn4yeckue Kojae0aHUsI U BOJHBI
["apmonnueckue kojaeOaHus U UX XapakTepucTuku. CBoOOIHBIE U 311161 10
BBIHYX/IeHHbIe Konebanus. Pesonanc. [pyxunnelii, pusndeckuii u
MaTeMaTHuecKuil MasTHUKU. Cllo’keHHe rapMOHUYECKUX KoJeOaHHi
OJHOTO HAMpPAaBJICHUA U OJUHAKOBOM 4acTOThl. buenus. Cnoxenue
B3aMMHO MEPIEHANKYIISPHBIX KOJeOaHUN
6. OCHOBBI MEXaHUKH KHAKOCTH
WneanpHas ;xuaKOCTh. J[aBiIeHHE B HENOABIKHBIX KUAKOCTAX U Ta3ax. 3101 2
3akoH coobmaromuxcst cocynon. 3akoH Ilackans. ['mapocrarnueckuii
napajiokc. 3akoH Apxumena. Y paBHEHUE HEPA3PBIBHOCTH JJIA
HEC)KUMAEMOM KUAKOCTHU. Y paBHeHue bepuysum. /[BrykeHue ten B




KHUJIKOCTH ¥ raszax: 3akoH HbI0TOHA /I BSI3KOTO TpeHus, hopMyJia
Crokca.

MouexkyasipHo-kuHeTtudeckas reopun (MKT).

Nneanbusiii ra3. M3onponecchl. 3akoHbI UeanbHOro raza. OCHOBHOE
ypaBuenue MKT st uaeansHoro rasa.

Pacnipenenenne sHepruu Mo CTETICHSIM CBOOO/IBI.

Cwmecu ra3os. 3akoH J[lanbToHa.

bapomerpuueckas hopmyia.

Pacnpenenenus Makcsemuia u bonbsimana.

10

Tepmoaunamuka.

IlepBoe HAYAI0 TEPMOAUHAMUKH.
Temmnepatypa, TEII0Ta, BHyTPEHHSS SJHEPTUSL.
[lepenava TernoTsl. TermmonpoBOIHOCTh, KOHBEKIIHS, U3TyYCHHE.
BryTpenHsis sHeprus uaealbHOro rasa.
[TepBoe HauanO TEPMOIUHAMUKH.
Pabora raza npu n306apHOM U U30TEPMUYECKOM IIPOLIECCAX.
TennoeMKoCTb.
Pabora rasa npu agunabaTHOM Iporecce.
Bropoe Hauano TepMOAMHAMUKH.
TerutoBble ABUTATENN U XOJ0AWIbHBIE MaIuHbL. KIT/I.
Huxn Kapno u ero KIIJ.
DHTpPONUSL.

10

3aKoHBI peajbHOTO raza. SIBjieHus mepeHoca

Hcnapenue, naBieHue napa, KuneHue. BiaxxHocTs.

PeanbHbie raspl. @a3oBbie NEPEXOBI.

Ypasuenue Ban-gep-Baanbca.

SABnenus nepenoca. Anddysus, TennIonpoBogHOCTh, BI3KOCTb.

10

10.

DJIeKTPOCTATUKA

DJleKTprYecKoe 1moJjie B BAKyyMme.

3apsn. 3aKOH COXpaHEHUs 3apsiia. DIeMeHTapHbIN 3apsay. [luckpeTHocTh
3apsina. 3akoH Kynona. DnekrpoctaTudeckoe noje. HanpsokeHHOCTD
aneKkTpocTarnyeckoro noss. [Ipuanun cynepnosunuu. Pacuer
HANPSDKEHHOCTH AJIEKTPUYECKOTO MOJIsL. DIEKTPUUECKUE TUIIOIH.
PaboTa cuit 351eKTpOCTaTHYeCKOro Mosis. DIEKTPUUECKUH MOTEHIIHA.
PaznocTts IIOTCHIINAJIOB. CBs3b MCAYy NOTCHIHUAJIOM U HAIMMPS)KCHHOCTBIO.
OKBUINIOTEHLIUAJIbHBIE TIOBEPXHOCTH.

[Torok HanpsiKEHHOCTH dIeKTpruyeckoro noiist. Teopema ["aycca.
ITpumenenue Teopemsl ['aycca 17151 pacueToB HAPS)KEHHOCTH
AIIEKTPUYECKOTO TOJIS.

DJIeKTpHYecKoe MmoJjie B NPOBOAHHUKAX.

CBoOo1HBIE 3apsAbl. DIEKTPUUECKOE MOJI€ 3apsyKEHHOTO MPOBOIHUKA.
ITpoBOAHMKH BO BHELIHEM 3JIEKTPUUECKOM I0J€. EMKOCTh yeAMHEHHON
npoBopsieit chepsl. Konnencatopsl. CoeilMHEHNE KOHIEHCATOPOB.
OHeprus CUCTEMBI 3apsAA0B. DHEPIUs 3apsHKEHHOI0 KOHAEHCATOopa.
OHeprus MEKTPUIECKOro MOJIS.

DJIeKTpHYecKoe MoJjie B TUIEKTPHKAX.

Jwusnexrpudeckas nporunaemMocts. [lonspuzanns quaneKkTpukoB. BekTop
AIIEKTPUYECKOTO CMELIEHMSI. DJIEKTPOCTAaTUKA AUAJIEKTPUKOB. Teopema
["aycca y1st 7€KTPOCTaTHUECKOr 0 MOJIsl B AUDJICKTPUKE.

11.

IHocTOAHHBIN JJIEKTPUYECKHH TOK

DNEKTPUYECKUH TOK. DJIEKTPOABHKYILAs crila. 3akoHbl OMa 11
OJIHOPOJTHOT'O ¥ HEOTHOPOJHOI'O Y4aCTKa LIETIH.
Pabora u moutHOCTh TOKa. 3akoH Jlxoynsa-Jlenna. IlpaBuna Kupxroda u

4,8




UX MPUMEHEHHE U1 PA3BETBICHHBIX LIETIEH AIEKTPUUYECKOTO TOKA.
KII/] ucrounuka Toka.

DJIEKTPUUYECKUH TOK B DJICKTPOJIUTAX.

Jucconmanus MOJIEKYJ B pacTBOpax. DIeKTposin3. 3akoHsl Dapajes.

BCET'O

34

17 | 34

75,8

Kypcl Cemectp 2

/o

HaumenoBanue paznena
(kpaTkoe coziepKaHue)

O0BeM, gac

Jlexmun

[IpakTnueckue
JlaboparopHbie

Camocr. pabota

3J1€KTpOMaFHI/lTHI>Ie ABJICHUA

MarHuTHoe moJjie

Nuaykiys MaraHuTHOTO 110J1st. CUIIOBBIC JTMHUH.

JIBro>keHue 3apsKEHHOW YacCTHUIIbI B 3JIEGKTpOMarHuTHoM moje. Cuiia
Jlopenna. Dddext Xoimna.

B3auMopeiicTBue MarHUTHBIX nosier ¢ TokoM. Cuna Amnepa. Kontyp ¢
TOKOM B MarHUTHOM IIOJIC.

MarHuTHoOe oJie B BaKyyme.

MarauTHO€E 1oJie IBUKYIIETocs 3apsa.

buo-Caapa-Jlamnaca. MaruutHoe mosie npsIMOJIMHEHHOTO MPOBOJHUKA
¢ TOKOM. MarHuTHOE MoJIe Ha OCH KPYroBOro Toka. MarHutHoe mnoJe
coseHonza. BzaumoaencTBre 1ByX IMMPOBOJHUKOB C TOKOM. [ToTOK
BEKTOpa MarHUTHOM MHAYKIIMH. BUXpeBOW XapakTep MArHUTHOIO MOJIS.
MarHuTHoe moJjie B BellecTBe.

Marneruku. HanpskeHHOCT MarHUTHOTO 1oJis. J{ua- u
napamarietu3M. GeppoMarHeTHKH.

DJIeKTPOMATHUTHASI MHAYKIIUS.

SIBneHune ANeKTPOMArHUTHOM MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuun Papanes. [pasuno Jlenna. Toku @yko. SABineHue
caMOMHAYKIMU. TOKM NpU 3aMBbIKAaHWU U Pa3MbIKAHUH LIETIH C
WHIYKTUBHOCTBIO. DHEPTHsl MArHUTHOTO MOJIs. B3anMHast uHyKus.
DJIeKTpOMarHuTHbIe KoJiedanus. KonebarenbHbIi KOHTYD.
YpaBHenuss MakcBeJia

Buxpesoe anekTprudeckoe mnosie.

Tok cmenienus. YpaBHeHus MakcBesia Juisl 3JISKTPOMAarHUTHOTO TOJISt

IlepemeHHbIN TOK

ITepemennsbiit Tok. Llenu nepeMeHHOro TOKa, CoAepKamue EMKOCTb,
WHIYKTUBHOCTb U aKTUBHOE COIIPOTHUBJICHHUE.

Pe3onaHc HanpsiKeHU 1 TOKOB. MOIITHOCTB, BhIAEISIEMAs B LIETIH
MIEPEMEHHOT0 TOKA.

SHCKTPOMaFHHTHLIe BOJIHbI

HuddepennmanbHoe ypaBHEHHE BOJIHBI U €T0 pemieHune. CBONCTBO
SJICKTPOMArHUTHBIX BOJIH. CKOpOCTL SJICKTPOMArHUTHBIX BOJIH.
DHEPrus ¥ UMITYJIbC AJIEKTPOMAarHuTHOM BoHbI. [IIkana
SJICKTPOMAIHUTHBIX BOJIH.

3aKOHBI reOMETPUYECKON ONTHKHU




3akoH oTpaxxeHHs. 3aKoH nperaomiieHud. [lomHoe otpaxxkenue. JIMH3BI.
OnTuueckue mpruOOpHI.

HOJ’IﬂpHZ}aHHﬂ CBETa

EcrecTBenHbI U noNispru30BaHHbIM cBeT. 3akoH Mamntoca. [lonspuzanus
CBETa MPU OTPAKEHUHU U IIPEIIOMJICHUHU Ha TPAHUIIC TBYX JTUAJICKTPUKOB.

HNurepdepennus cBera

KorepentHocts. UHTEphepennus cBera. MaTepdepenmus ceera B
ToHKUX IuieHKkax. Konbita HeroToHa.

Ju¢paxkuus cBera

Hudpakmus. [Tpuamun [oiirenca-®Openens. Merox 300 Openensi.
Hudpakuus Openenst Ha KpyraoM oTBepCcTUu u aucke. Audpaxmus
Opaynrodepa Ha ogHoi mienu. Judpakuronnas pemeérka.

B3aumopeiicTBue JJICKTPOMAIrHUTHBIX BOJIH ¢ B€EIICCTBOM

[aBienue ceera. Jlucnepcus cBera, HOpMaibHasi U aHOMAJIbHAs
mucnepeus ceera. [ pynmosas u ¢azoBas ckopocts. [lornomenue cBeta.
Paccesinue cBera.

2

3aKoHbI TENJI0OBOI0 N3JIy4YeHust

TennoBoe n3nyuyenue. AOCOIOTHO yepHOe Teno. 3akoH Kupxroga.
3akoH cMemienus: Buna. 3akony Credana- bonsimana. @opmyna Penes-
Jxunnca. ®opmyna I[lnanka.

Buemnuii porodpdexr

Bunast portosnexrpuueckoro 3pdexra. 3aKOHbI BHEITHETO
dororddekra. YpaBHeHne DiHIITEHA A1 BHEITHETo GoTodddexTa.
DHeprus U UMNyJbC GOTOHA.

10.

OcHOBBI aTOMHO PU3NKHU

3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Monens atoma Pesepdopra.
IToctynatel bopa. Cniextp atoma Bogopoza no bopy.

4,2

11.

OCHOBBI KBAHTOBOW MEeXaHUKH

['unotesa ne-bpoiins. [lpunuun HeonpenenenHoctu I eiizendepra.
Bonnosas ¢pynukius. Ypasuenue Llpenunrepa. Yactuia B 6eCKOHEUHO
IyOOKOM MOTEHIIMAILHOMN siMe. ATOM BOJIOPO/IA.

12.

OcHoBBI A1epHOI PU3NKH

ATOMHOE SAp0, pa3mep U coctaB. PyHIaMEHTAIbHbBIE CUJIBL,
JIEUCTBYIOIIME MEXAY IBYMs HYKJIOHAMH. CTpOEHUE TAKEIBIX SIEP.
JledexT Macchl u SHEPrUst CBSI3U sSApa. PannoakTHBHOE U3ITy4YEeHUE U €T0
BHJIbl. 3AKOH PaJIMOAKTUBHOIO pacnaja.

BCEI'O

34| -

34 | 51,2

NTOI'O

68 | 17

68 | 163

4.2. Conep:xaHue NPAKTHYECKHUX (CEMUHAPCKHMX) 3aHATHI

n/m

Tema mpakTHIecKoro (CEeMHHAPCKOTO0) 3aHATHS

K-Bo
4acoB

K-Bo
4acoB
CPC

Cemectp Ne 1

KunemaTnka MarepruaabHON TOYKH

JluHaMuKa MaTepUaIbHON TOYKHU

Pa6ota. MorHoCTh. DHEprun. 3aK0H COXpaHEHHS SHEPTHUU.

Mexannka aOCOIIOTHO TBEPJOTO Tena

MexaHnka abCOTIOTHO TBEPAOTO Tella

OCHOBBI MEXaHUKH KUIKOCTH

~No o b~ W (N

MounexynsapHo-knnernueckas reopuu (MKT)

NP = NN

NININDN N NN




8 TepmonuHamuka 2 2
9 | 3aKkoHBI peaNbHOTO ra3a. SIBIeHUs mepeHoca 1 2
10 | snekTpocTaTHka 1 3
11 | [HocTOSIHHBIH IEKTPHUECKUI TOK 2 3
HUTOI'O: 17 24
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHIA
Kypc 1, Cemectp Nel
Ne Ne pasena MCIHILTHREL HanmenoBanwue mabopaTopHOi paboThI K-po
1/ (B cooTBeTCTBHH C 11.5.1) 4acoB
1 0-1: O6paboTka pe3yabTaToB (HU3NIECKOTO 4
HKCIIEPUMEHTA
Kunemaruka 1-1: Onpenenenrne MOMEHTa UHEPITUU T
9 MOCTYNaTeNLHOTO U BpallleHUs WIH 4
BpallaTeIbHOro 1-2: N3y4yeHue 3aKk0OHOB BpalllaTeIbHOIO
JIBUKCHUS JIBUKCHUS
1-8: 3zy4yenue 3ak0HOB KoJieOaHuUs
3 MaTEeMaTHYECKOro U GU3NYECKOTr0 MASTHUKOB MU 4
1-9: Onpenenenne cOOCTBEHHOTO MOMEHTA
Mexanuueckue KoyuebaHus
WHEPLHU TET METOJI0M (PU3UYECKOTO MAITHUKA
Mexanuka TBEpAOro TeNa 1-4: Onpenenenrne MOMEHTa UHEPIIUU TeEI
4 BpallleHus WIH 4
1-11: Onpenenenune MOyt CIBUTA MIPU TTOMOIIA
KPYTUIIbHBIX KOJIeOaHH
5 3aKOHBI COXpaHEHUs U 1-5: Coynapenue mapos Wi 4
U3MEHEHUs B MEXaHUKE 1-6: M3yueHue 6auMCTUUECKOTO0 MasiTHUKA
6 MeXaHIICCKHE BOTHEL 1-12: N3yueHune 3ByKOBBIX KOeOaHUM C 2
MIOMOILBIO AJIEKTPOHHOT'O OcIuiorpaga
2-2: OnpeneneHne OTHOMIEHHS TETUIOEMKOCTEH
7 MonekynspHas ¢puznka gai(_)B . 4
-4: Onpenenenne K0dGGUIIHEHTA BI3KOCTH
meTogoMm CTokca
3-3: UccnemoBanue IEKTPHUECKOTO OIS C
MOMOIIBIO AJIEKTPOIUTHUECKON BaHHBI WIIN
8 DNeKTpOCTaTHKA 3-5: OnpeneneHue eMKOCTH KOHACHCATOPOB C 4
MOMOIIBIO OAJUTMCTHYECKOTO TaJbBAHOMETPA HIIH
3-2: M3yueHue 3JIeKTPOHHOTO ocIuiorpada
3-10: Onpenenenue yaeabHOro 3apsjia 3JIeKTpoHa
METOZIOM MarHeTpoHa  WJIH
3-12: Onpenenenne ropu3oOHTAIBLHON
9 MarneTtusm COCTABJISIIOIIEH HAIIPSIKEHHOCTH MarHUTHOTO 4
noJist 3eMiIu 1581051
5-5: Onpenenenue remmnepatypsl Kiopu
dbeppomarHeTrka
HUTOrO: 34
Kypc 1, Cemectp Ne 2
Ne N pasnesna AHCUMTITHHEI HanmenoBanue 1abopaTopHOii paboThI K-so
/11 (B cooTBeTCcTBHH C 11.5.1) JacoB




4-2: Onpepnenenne paanyca KpUBU3HBI
IJIOCKOBBIIMYKJION JIMH3BI C TIOMOLIBIO KOJIEIL
HeroTona W

1 4-3: Uzydenue muppakinOHHON PEIIETKH HITH 10
4-5: [IpoBepka 3akoHa Mairoca wim

OnTuka 4-6: OnpeneneHne KOHIEHTPAlUK caxapa B
pacTBOpE € MOMOIIBI0 KPYTOBOTO MOJISIPUMETPA

4-7: Onpenenenue nocrostuuoit Credana-

2 bonpimana 503054 8
4-8: OnbITHAs IPOBEPKA 3aKOHOB BHEIIHETO
dboTtodrddexra
5-1: Onpenenenue TUIA U IEpHOIA 8

3 KPUCTAJNINYECKOM PEeIIeTKH BEIECTBA METOAOM

JU(PAKIUHU SJIEKTPOHOB

5-9: Mzyuenue mosyrnpoBOJHUKOBOTO JHO/Ia UIH
5-7: I3yuenue teMiiepaTypHOi 3aBUCUMOCTH

4 ®dwusnKa TBEpPIOTO Tena COIIPOTHUBIIEHUS MOJIYIIPOBOAHUKOB U 6
OTIpeieIeHNe SHEPTHH aKTUBAIH WIIH
5-6: N3yuenue s3¢pdexra Xomra

5-8: M3yuenue 3aBUCHUMOCTH

5 AJIEKTPONPOBOIHOCTH MOJYIIPOBOIHUKOB OT 4
HaNpsHKEHHOCTH MOJISI U TEMIIEPaTyphl
UTOrO: 34

4.4, Conep:xaHue KyYpCOBOI'0 MPOeKTa/padoThl
He npenycMoTpeHo yueOHBIM IJIaHOM

4.5. Coaep:kaHue pacyeTHO-TPaMueCcKOro 3aJaHus,
WHIMBHIYAJIbHBIX JOMALIHUX 32JaHUH

Ha Bemonnenne NJ13 npemycmMoTpeHo 9 4acoB caMOCTOSITEIBHOM PaOOTHI CTY/ICHTA.
B nmporiecce BBINMOMHEHUST WHAWBUAYAJILHOTO JOMAIITHETO 3aJaHus  OCYIIECTBIISIETCS
KOHTakTHasi pabora oOywaromierocsi ¢ mpenojaBatesnieM. KoHCynbTalluu TMPOBOISATCS B
ayJUTOPHsT W/WIM TIOCPEACTBAM AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeILHON CPEIb
YHHUBEPCUTETA



S. OHEHOYHBIE MATEPHAJIBI VIS NTPOBEJAEHUSA TEKYHIEI'O
KOHTPOJIS1, MIPOMEXKXYTOUYHOM ATTECTALIUA

5.1. Peanuzanus KoMneTeHIuu

1 Komnerenmusa OIIK-1. Cnooco0eH IIpUMEHATH €CTECTBEHHOHAYYHBIE W

O6IIICI/IH}KGHCDHLI€ 3HaHHWs, MCTOAbI MATCMATHUYCCKOI'O aHaJIn3a U MOACIIMPOBAHNS,

TCOPCTUYICCKOT'O H JSKCIICPUMCHTAJIILHOI'O HCCICAOBAHUA B HDOd)GCCHOHﬂJIBHOfI

JACATCIBHOCTHU

HanmenoBanune HHAUKATOpPA JOCTHKCHUA
KOMIICTCHIIUH

Hcnonws3zyemble cpeacTBa OLEHUBAHMS

OIIK-1.1 IlpuMeHsieT OCHOBBI €CTECTBEHHOHAYYHBIX | Y CTHBIA ONPOC, paboTa Ha MPAKTUYECKHUX 3aHATHAX

1 OOIIeH)KEHEPHBIX 3HAHUN B TPO(HEeCCHOHATBLHOM

JACATCIIBHOCTHU

OIIK-1.2 Pemaer ctannapTHbie IpodeccuoHaIbHble | Bhimonnenne kontponbHbIx pabor u M3

3aaa4u C IPUMCHCHUEM METOJ0B MaTEMAaTUYCCKOT'O

aHaJIn3a 1 MOACIIMPOBAHUA

OIIK-1.3 Mcnonb3yeT METOAbI TEOPETUUECKOTO U BeimosiHeHHe  KOHTPOJIBHBIX — pabor u W13,
AKCIIEPUMEHTAJILHOT'O UCCIIEA0BaHUSA O0BEKTOB 9K3aMCH, 3a4CT

po(hecCHOHATLHOM NIEATEIIBHOCTH

5.2. TunoBbie KOHTPOJIbHBIC 3a/laHUsA 1JIA HpOMe)I(yTO‘IHOﬁ arTrecralnmmu

No Haumenosanue .
CopepxaHue BOIPOCOB (TUIMTOBBIX 3aJaHU)
/T | pas3jena JuCHUTUTAHBI
1 2 3
1 cemecTp
1 Mexannueckoe nBruxkeHue. CucremMa oTcueTa, CUCTEMBI KOOPAUHAT.
[lepemenienue, TpaekTopusi, myTb. CKOPOCTh. Y CKOpEHHE
KunemaTtuka [TpsimonuHEHOE ¥ KpUBOJIMHENHOE BMKeHNEe. KunemaTuka
2 BpalllaTelbHOro ABMKEeHUs. KuHemMaTtnyeckue ypaBHEHUs
JIBU)KECHUS
3 Kitaccnueckast nuHamuka gactull. [IoHsATHE COCTOSIHUS YaCTULBI B
KJIacCMUecKOoM MexaHuke. OCHOBHasl 3a/1a4a IMHAMUKH
ITepBbiit 3akoH HproToHA. MIHEpLIMAIbHBIE CUCTEMBI OTCYETA
Macca u umnynsc tena. Bropoii 3akon HetotoHa. YpasHeHue
JmHamuka [E————
6 Tperuit 3akoH HerotoHa. [IoHATHE 0 MEXAaHUYECKON CUCTEME.
HMnynibC CHIIBI M UMITYJIBC TENIA
7 3aKOH COXpaHEHMs UMITYJIbCA TENA U CUCTEMBI TEIl
8 CneuunanbnHas Teopust | [IpuHuun oTHocuTenbHOCTH ['anumnes
OTHOCUTEJIBHOCTH
9 Yupyrue cuisl
10 Cusl TpeHwUsI
11 Cuia TSKeCTH U Bec
12 3akoHbl coxpaHeHus. COXpaHSIOIMMECS BETMYUHBI 3aKOH
Junamuka COXpaHEHMsI SHEPTUU
13 Kunernueckast sneprus u pabora. Pabora
14 KoHncepBaruBHble cuibl. [loTeHnManpHas SHEpPrus BO BHEIIHEM
TI0JIE CHJI
15 IToreHManpHas SHEPrUsl B3aUMOAECHCTBUS




16

DHeprus ynpyrou nedopmaiuu

17 Y ci10BUS paBHOBECUSI MEXAHUYECKOW CHCTEMBI

18 CoynapeHue IByX Tell

19 MowmeHT cuibl. MOMEHT UMITyJibca. 3aKOH COXPaHEHUSI MOMEHTA
UMITyJIbCa

20 JIBr>KeHUe B LIGHTPAJIBLHOM MOJIE CHII. 3ajayda JIByX Tell

21 Heunepuuanbablie cuctemsl orcuera. CUibl HHEPLUU

22 I{entpobexnas cuna unepiuu. Cuna Kopuomnuca

23 3aKOHBI COXPAaHEHHsI B HEMHEPIMAJIbHBIX CHCTEMaX OTCYETa

24 Mexanuka TBepaoro Tena. J[Buxenue TBepaoro tena. [Ipumenenue
3aKOHOB JTUHAMUKHU TBEPAOIO Teja

o5 JBuxenue LEHTPa MAce TBEP/IOro Tena. Bpamienue tena BOKpyr

BpamarensHoe HENOJIBUYKHOM OCH

26 JBHKeHUE TBepabix | MomeHT uHepuuu. [ToHsiTHe 0 TeH30pe HHEPLUU

27 Ten Kunernyeckas 3Heprust Bpaliarolerocs TBEpAOro Teia

28 Kunernyeckas sHeprusi Tejia npu MmIOCKOM JIBUKEHUU

29 [TpuMeHeHne 3aKOHOB JMHAMUKH TBEPAOTO Tella

30 ['mpockomnsl. ['mpockonmueckuii 3 dexr

L 2 3

31 CriernanpsHast TeOpHUs OTHOCUTEIBHOCTH. [IpeoOpa3oBanus
Jlopenmna. ['panuIsl IPUMEHUMOCTH HBIOTOHOBCKON MEXaHUKH

32 [TpeoOpazoBaHue U CIIOKEHUE CKOPOCTEH

33 PenstuBucTckuit umMmynbc. PensTuBUCTCKOE BhIpasKeHUE AJIs
SHEPIUU

CrneunanbHas TeOpUs

34 OTHOCHTENLHOCTH [TpeoOpa3oBaHus UMITyabCa U SHEpIH. B3aE/IMOCB513L Macchl U
SHEPTUU MOKOs. YacTHIIBI ¢ HYJIeBOH MacCou

35 ['paBuTanusi. 3aKOH BCEMHPHOTO TATOTEeHUs. [ paBUTallMOHHOE ToJIe

36 Kocmuueckne ckopoctu

37 [Tpunnun skBuBajgeHTHOCTH. [ToHATHE 00 O0IIEH TEeOpuHn
OTHOCHUTEJILHOCTH

38 Koneb6arenbHoe nBmkenue. ['apmMoHndeckre KoaeOaHusl.
BekropHas nuarpamma

39 MasiTHUKY (MaTeMaTu4ecKuil, pu3ndeckuii, 000pOTHBIN)

40 CrnoxeHue B3auMHO IIEpIEeHIUKYIISIPHBIX KOJIeOaHU

a1 3aryxaromue konebanus. ABTokosne0anus. BeiHy X /1eHHbIE
kosiebanus. [lapamerpuyeckuii pe3oHaHC

Konebanus u BoJIHbI

42 CB00OOHBIC 3aTyXalOMIKe KOJeOaHus
PacnipocTpanenue BOJIH B yIIpyrou cpezie. Y paBHEHHUE INIOCKOU U

43 chepuyeckoit BotH. CKOPOCTh YIPYTUX BOJH B TBEPIOU cpejie.
Oddexr omiepa ass 3ByKOBBIX BOJIH

44 OHeprus ynpyroi BoJIHbI

45 Crostunie BoHbl. Konebanust ctpyHbl. CKOpOCTh 3ByKa B razax

16 Macca u pazmepsl MoJieKy. COCTOsSIHUE TEPMOAMHAMUYECKOM
cucreMbl. Temneparypa. TepmoarHaMudeckas NIKajia TEMIEpaTyp

47 YpaBHEHUE COCTOSIHUS UACATBHOTO ra3a

48 BHyTpeHHsIs SHEpIrUsl TEPMOJIMHAMHYECKONW CHCTEMBI

49 MKT I[Tporecc. IlepBoe Hauano TEPMOAMHAMUKHU

50 1 PaboTa, coBepiiaemasi TeJIOM MPU U3MEHEHNUN 00beMa

TEPMOJMHAMHKA

51 BHyTpeHHsIs SHEPTHs ¥ TETUIOEMKOCTD UJICaIbHOTO Ta3a

52 YpaBHeHue aauadaThl HICATBHOTO ra3a

53 [Tonmutponmyeckue mporecchl. Pabora, coBepiraemas ra3om Ipu
pa3IMYHBIX Ipoleccax

54 Ban-nep-BaanscoBckmii ras




55

Bbapomerpuueckas hopmyna

XapaxTep TEIUIOBOTO JABM)KEHUS MOJIEKYII. YHCII0 y1apoB MOJIEKYJT

56 o
o creny. Onpenenenue [leppeHoM mocTosTHHON ABOTrajapo
S7 CpenHsist 3HEpTrUs MOJIEKYII
58 Pacnipenenenne Makceiuia. DKCiepuMeHTalIbHAS IPOBEPKA 3aKOHA
pacnpenenenus Makcsenia
59 Pacnipenenenne bonpimana
60 OuTponus. Beraucinenue sHTponuu
61 [TepBoe Ha4aIO TEPMOIUHAMHUKH
62 [uxn Kapno
63 Bropoe Hauano TepMOAMHAMUKI
OTnUUUTENBHBIE YEPTHI KPUCTAJUINYECKOTO COCTOSHHUS.
64 Knaccugukanus kpucramuioB. Pu3nyecKre THITB KPUCTATUTHYECKIX
Tsepnoe Teno pELIETOK
65 JledexTsl B KpucTamuiax
66 TennoeMKoCTh KPUCTAILIOB
1 2 3
67 CTpOGHHeUH(HHKOCTeﬁ. [ToBepxHOCTHOE HaTsKeHuE. [laBineHue nox
M30THYTON MOBEPXHOCTBIO KUAKOCTU
68 SIBieHMs HAa IpaHULE )KUIKOCTH U TBepaoro tena. KanwuspHasie
SIBJICHUS
Jluaun u TpyOku Toka. Hepa3pbeIBHOCTb CTpyH. Y paBHEHUE
69 bepnymm. VicTedenune sKuIKOCTH U3 OTBepCTH. TedcHue
KHUJIKOCTH B KPYIJIOH TpyOe
70 Cusl BHyTpeHHero TpeHus. JlamunapHoe u TypOylieHTHOe
SBneHus mepeHoca | TeueHHUs. J[BH)KEHUE Tell B XKHUJIKOCTSAX U ra3ax
Hcnapenne u KkoHAeHcanus. PaBHoBecHe KUAKOCTU U
el HachIIeHHOro napa. Kputnyeckoe cocrosinue. IlepechieHHbIin
nap M neperperas xXuakocTs. [naBnenune u kpucranuzanus.
Ypasuenue Knaneiipona-Knaysuyca. Jluarpamma cocTostHusA
72 Cpennsist imuHa cBoOOIHOTO Ipodera. Bs3kocTs razos.
VYabTpapaspekeHHble ra3bl. DpPy3ust
73 SBnenus nepenoca. uddysus B razax
74 TermonpoBOAHOCTh ra30B
2 ceMmecTp
75 DnekTpuueckui 3apsia. 3akoH Kynona. DnekTpudeckoe mosie.
Harnpsxennocts nosis. Ilorennuman
76 OHeprusi B3auMOJICUCTBUSA CUCTEMBI 3apsA0B. CBA3b MEXIY
HANPSPKEHHOCTHIO 3JIEKTPUYECKOT0 NOJIS M MOTEHIINAIOM
77 Jumnosns. ITosxe cucreMsl 3apsi10B Ha OOJIBIINX PACCTOSHUSAX
78 CaoiicTBa BEKTOpHBIX nosiel. [L{upkynsauus u potop
AJIEKTPOCTATUYECKOTO OIS
79 Teopema ["aycca. Beruucnenue noseit ¢ nomouibo TeopeMsl ['aycca
80 DneKTpocTaTHKa [TonsspHBIE M HEMONSAPHBIE MOJIEKYJIBL. [lonspusanus 1UAIEKTPUKOB.
[Tone BHyTpH nudnexTpuka. CerHeTOIEKTPUKU
81 OObemMHbIE U TOBEPXHOCTHBIE 3apsiibl. BekTop anexTpudeckoro
CMEILCHUsA. Y CIIOBUS Ha TPAHMIIE JBYX AUDJICKTPUKOB
82 Cunbl, 1eMCTBYIOLINE HA 3apsi]] B IUIEKTPUKE
83 PaBHoOBecue 3apsa0B Ha IpoBOAHUKE. [IpOBOIHNUKY BO BHELIHEM
AIEKTPUYECKOM T0JI€. DIEKTPOEeMKOCTh. KoHaeHcaTophl
84 OHeprus 3apsKEHHOr0 IPOBOJAHUKA. DHEPIHs 3apyKEHHOTO
KOHJCHCATOPA. DHEPIHUs MIEKTPUYECKOTO MOJIS
85 DNEKTPUUECKUN TOK | DIEKTPUUECKUM TOK. Y paBHEHUE HENIPEPHIBHOCTH




DJIEKTPOABMIKYIIAS CUJIa

3akon Oma. ConpoTuBiieHHE MPOBOAHUKOB. 3aKkoH Oma s

86 HEOJIHOPOJHOT0 y4yacTKa IeNH
87 PasserBiiennsie nenu. [IpaBuna Kupxroda
88 MomtHocTh ToKa. 3akoH Jxoyns-Jlenna
89 B3zaumogeiictBue TokoB. 3akoH buo-Capapa-Jlamiaca
90 [Tone aBuxymerocs 3apsana. Cuna Jlopenna. 3akon Ammepa.
MarautHoe B3aUMOJICHCTBUE KaK PEITUBUCTCKUN YD (DeKT
91 KoHTyp ¢ TOKOM B MarHuTHOM T10JI€
92 MarunuTHOoe nojue Pabora, coBepiaemas mpu nepemMeIieHny Toka B MarHUTHOM TIOJIe.
JuBepreHius 1 pOTOp MArHUTHOTO TTOJISI
93 ITone conenona u Toponaa
94 HamarnnumBanue marnetrvuka. HanpsskeHHOCTh MAarHUTHOTO TIOJIA.
Brruncnenue mossi B MarHeTHKax
1 2 3
95 YcnoBus Ha TpaHUIle IBYX MarHETUKOB
96 MarauToMexaHU4IeCKUE SIBICHHUS
MaruutHoe nosue
97 Bunel maraetukos. Jluamarserusm. [lapamaraetusm.
deppoMarHeTu3m
98 SIBieHME ANEKTPOMArHUTHON UHIYKIIMH. DIIEKTPOIBIKYIIAS CHIIa
WHIYKIAH
99 SIBnenue caMOMHAYKIUMU. TOK PpH 3aMbIKAHUU U pa3MbIKAaHUH
uenu. BzauMHass HHIyKUIHS
100 DHeprus MarHuTHOTO 1oJjs. PaboTa nepemarHnyuBaHus
(beppomarseTmka
101 Buxpesoe aniektpuueckoe nose. Tok cMeleHus. Y paBHEHUs
Makcseia
JIB>keHue 3apssKeHHON YaCTHIIBI B OJHOPOAHOM MarHUTHOM TIOJIE.
102 OTKIJIOHEHNE JBUKYILIUXCS 3apSyKEHHBIX YaCTUILL SJIEKTPUUYECKUM U
DIeKTpOMarHeTU3M
MarHUTHBIM TOJISIMU
Ornpenenenue 3apsiia U Macchl eKTpoHa. Onpeaenenne
103 YIETBHOTO 3apsa HOHOB. Macc-criekTporpadbl. Y CKOpUTeIn
3apsKEHHBIX YaCTHII
104 [Tpupona HocuTenel Toka B MeTa/Iax. DJIeMeHTapHas
KJlaccuueckas Teopus MetamioB. Dddekt Xonna
DIJIeKTpUYECKUH TOK B razax. HecamocrostenbHas u
105 CaMOCTOATEINIbHAS IPOBOAUMOCTH. Treromui paspsa. Jyrosoin
paspsia. MickpoBoii u KOpoHHBIN pa3psiasl. [1nazma
106 Honu3airioHHble KaMephbl U CUETYUKU
107 BreinyxaeHHble d5ekTpuueckue konebanus. [lepeMenHblil Tok
108 KBasucranmonapusie Toku. CBOOOIHBIE KOJIEOaHUS B KOHTYpe 0e3
DNEeKTPOMarHuTHhIE | AKTUBHOT'O COIIPOTUBIICHUS
109 Kose0aHus DeKTpOMarHuTHbIE BOJIHEI. BotHOBOE ypaBHEHME
ANEKTPOMAarHuTHOro nosst. [lnockas snekTpoMarauTHasi BOJIHA
110 DHEPrusi ¥ UMITYJIbC YJIEKTPOMArHUTHBIX BOJIH
111 CgeroBas BosHa. OTpak€eHUE U MPEIOMIIEHUE TUIOCKOW BOJIHBI Ha
['eomeTpuyeckas IpaHHULe ABYX JIUAJIEKTPUKOB
112 ONTHKA CBeToBOM MOTOK. POTOMETPUUYECKUE BETUYUHBI U €TUHUILIBI
113 I'eomerpuueckas ontuka. Tonkas mun3a. [Ipuanmn [oiirenca
114 Wutepdepenius ceera. Korepentnocts. Crioco0b! HaOM0ASHUS
nHTEep(hEpPEHITNY CBETa
BonnoBas onTuka
115 WutepdepeHiiys cBeTa Npu OTPaXKEHUH OT TOHKHUX TTACTHUHOK
116 Judpakuus cera. [Ipunuun [olirenca-®penens. 3oab1 Openens.




Hudpakmus Openens

117 Judpakuus Opaynrodepa. udpakunonnas pemerka
118 Paspemaroniast cuiia 00beKTHBA
119 ["onorpadus
120 [Tonsipuzanust cBera. EcrecTBeHHbIN U MOJSAPHU30BAHHbBINA CBET
121 ITonstpusanus Npu OTpaKEHUU U IPEIOMIICHUU
122 Bparenue miockocTu nojasipu3aiuu
123 B3aumopeiicTBie 37€KTPOMarHUTHBIX BOJH C BELIECTBOM.
Jucnepcus ceera
124 I'pynmoBas ckopocth. da3oBasi CKOPOCThH
125 ITormomenue ceera. PaccessHue ceera
126 DddexT BaBuora-UYepenkona
127 TennoBoe U3IydeHue
128 3akon Kupxroda. PaBHOBEeCHas MIIOTHOCTH SHEPTUU U3ITYUCHUS
129 3akoH Credana-bonbinmana. 3akon Buna
TernnoBoe n3nydeHne
130 dopmyna Penes-/[xunca. ®opmyia [Tnanka. DoToHB
131 TopmosHoe pertreHoBckoe uznydenue. ®orosddexr. OnbiT borte
132 Dddext Komnrona
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Moaens aroma TomrmcoHa.
133 ®dwuszuka aToma
OnbIThI MO paccesHUIO anb(a-yacTull. SnepHas MoJenb aroma
134 Atom Boba [Tocrynatel bopa. [IpaBuso kBaHTOBaHUS KPYTrOBBIX OPOMUT.
p DnieMeHTapHas 00pOBCKasi TEOPUS BOJIOPOJHOTO aTOMa
135 I'mnoresa ne bpotinsa. BoiaHoBBIE CBOKCTBA BEIIECTBA
136 . [Tpunnun neonpenenennoctu. Y papuenue [Ipenunrepa
BousiHOBBIE CBOMCTBA
KBanroBanue sHeprun. KBantoBaHue MOMEHTa UMITYJIbCA.
137 YacTHIL
[TpuHIMI CynIepHO3UITIH
138 [TpoxoaeHHEe YaCTHII Yepe3 MOTSHIMALHBIN Oapbep
139 Atom Bogoposa. CrieKTpsl HIETOYHBIX METAJIIIOB
140 [[InprHa crIeKTpaNbHBIX JUHUNA. MyJIBTUILNIETHOCTh CLIEKTPOB U
CIIUH DJIEKTPOHA
Pe3ynbTn M MEXAaHUYECKUI MOMEHT MHOTO3JIEKTPOHHOT O
141 ®usuka aTtoma u Y pyro o P
aToMa. MarHUTHBIM MOMEHT aTomMa
aTOMHOTO siipa
142 ITpunnun [laymu. Pacnipenenenue 37€eKTpOHOB IO SHEPIETUYECKUM
YPOBHSIM aTOMa
143 ITepuoanueckas cucrema 31eMeHTOB MeHieneeBa
144 BeIHyX1eHHOE n3irydeHue. Jlazepbl
145 Teepaoe Teno Kpucrannnaeckast pemerka. Muaexcst Musiepa
TennoeMKoCcTs KpUCTAILIOB. Teopus TEMI0EMKOCTH DWHIITEHHA.
146 TBepaoe Teno
Teopus Jle6as. DoHOHBI
Pacnpenenenus ®epmu-/lupaka n boze-OitHmrelina. ®OTOHHBIN U
147 Teepnoe Teno pesen pmi-ZlHp
(OHOHHBIH ra3bl. CBEPXTEKYyUYeCTh
KBanToBast Teopusi CBOOOHBIX IJIEKTPOHOB B METaJLIE.
148 Tsepnoe Teno >OP A P
DNEKTPOHHBIN ra3. JHEPreTHIeCKHe 30HbI B KPUCTAIIIAX
DIIEKTPONPOBOIHOCTh METAILTIOB. CBEPXITPOBOIUMOCTb.
149 TBepaoe Teno POTIPOBOZL PXIIPOBOL
DJIEKTPONPOBOIHOCTH MOJYIPOBOJHUKOB
KonTakTHbIE U TEpMOdIEKTpUUECKHE ABIIeHUs. PaboTa BhIx0o/a.
150 TBepnoe Teno TepMoaieKTpOoHHAsE SMUCCHS. DJIEKTPOHHBIE JIaMITbl. KoHTakTHas
Pa3HOCTh MOTEHIMATIOB. TEePMOAIEKTPUYECKHUE SIBJICHUS
151 TBepaoe Teno [TomynmpoBOTHUKOBEIE TNOMBI ¥ TPUObL. BHyTpeHHU hoToddheKT.
152 ®dusuka aToma u CocTaB 1 XapaKTEpUCTUKH aTOMHOTO s/pa. Macca ¥ S3HEpTHs CBSI3U
ATOMHOTO SiApa sanipa. MoJenu aTOMHOTO sijipa
153 dusuka atoma u Anepubie cuibl. PagnoaktuBHOCTE. S nepHbie peakuuu. [lenenne

aTOMHOTO sipa

anep. TepMosiaepHble peakuuu




5.3. TumoBble KOHTPOJbHbIC 3aJaHusl (MaTepHaJbl) JJIs TeKYLIero

KOHTPOJIA B CEMECTPE

JlaGopaTopHbie padoThbI

Texymmii KOHTPOJIb OCYIIECTBIISIETCSI B TEUEHHE ceMecTpa B (hOpMe BBINOJHEHHS M 3aIlUTHI
na0opaTOpHBIX paboT, BeINOIHEHU PI'3, Ha npakTHUeCKuX (CEMUHAPCKUX ) 3aHATHSIX.

B maboparopHoM HpakTUKymMe NO AMCHUIUIMHE MPECTABICH MEpeyYeHb J1a0opaTOpHBIX padoT,
0003HAUYeHbI LeNb M 3aJjaud, HEOOXOAUMBbIE TEOPETHMUYECKHE M METOJMYECKHE YyKa3zaHHUs K padore,
IIepeyeHb KOHTPOJIbHBIX BOIIPOCOB.

BA3KOCTH MCTOA0OM

No Tema KonTposibHbIE BOIPOCHI
1 2 3
1| JlaGopaTopuas 1. JlaiiTe onpeneneHre OCHOBHBIM BUAAaM MOTPEIIHOCTEH.
padora 0-1: 2. JlaiiTe omnpeneneHrne CpeHEro 3Ha4eHUs BBIOOPKH, JHCIIEPCHH,
O6paboTka JIUCIIEPCUU CPEIHETO 3HAUEHUS U CPEITHEKBAAPATUUHOIO OTKJIOHEHHUSI.
pe3yJIbTaToB 3. Uto Takoe npsiMbIe, KOCBEHHBIE 1 COBMECTHBIC U3MEPEHUS?
buznueckoro 4. O0BsicHUTE 1Ba METOJ]a 0OPaOOTKH KOCBEHHBIX U3MEPEHUH.
JKCIIEpUMEHTA 5. Kak 3anuchIBaIOT pe3yabTaT IPSIMbIX H3MEPEHHIA?
2| Jla6opaTopHas 1. Chopmynupyiite onpesenieHne CleayIonnX BEINYUH: IICEBIOBEKTOP
pa6ora 1-2: yrja oBopoTa, IICEBIOBEKTOP YIIIOBOM CKOPOCTH U YIIIOBOIO YCKOPEHHUS,
N3yueHune 3aKkOHOB | MOMEHT CHJIbl OTHOCUTEJIbHO TOUYKH, MOMEHT UMITYJIbCa MaTEpUAIbHON
BpalllaTeIbHOro TOYKH U TBEPJOTO Tea.
JBUKEHUS 2. Chopmynupyiite onpeaeieHie MOMEHTa HHEPLIUK MaTepuaibHON
TOYKH ¥ TBEPJIOTO Tena. BeiBeaure hopMyiTy MOMEHTa HHEPLUU CTEPIKHS,
KOJIbLIa, AMCKA U I1apa.
3. lokaxute Teopemy IllTeitnepa.
4. 3anummTe 3aKOH U3MEHEHHUS] MOMEHTA UMITYJIbCa MAaTEPUATbHOM TOUKH
Y TBEPJOTO TeJa.
5. OCHOBHOW 3aKOH TMHAMMKHU BPalIaTEIbHOTO JIBH)KECHHUSI.
3| JlaGopaTopHasi 1. Ha npumepe ABYX 4acTUILl BEIBECTH 3aKOH U3MEHEHUS UMITYJIbCA 3TON
pa6ora 1-5: cuctembl. ChopMynupoBaTh YCIOBUS, IPU KOTOPBIX COXPAHAETCS
CoynapeHue mapoB | UMITYJIbC CUCTEMBI I €r0 MPOEKIHUS.
2. JlaTb oHATHE MeXaHn4uecKoil paboTsl. [IpuBectu Gpopmyny ans
HaXO0X/1eHNs pabOThl IEPEMEHHOM CUJIbl IO KPUBOJIIMHEWHHOMY YYacCTKy
TpaekTopuu. Kakue cuiibl Ha3bIBalOTCSI KOHCEPBATUBHBIMU U
HEKOHCEpBATUBHBIMU. /|aTh MOHATHE MOTEHIIMAIBHON SHEPTUH.
3. JlaTh MOHSATHE KUHETHYECKOM SHEPTUN MaTepUaIbHOU
TOYKHU U TBEPJIOTO Tesa. BeiBecT TeopemMy 00 U3MEHEHHH KMHETHYECKOi
SHEpPruHu.
4. Ha mpumepe ogHON MaTepuaibHOW TOUYKU BBHIBECTH 3aKOH U3MEHEHHUS
€€ MOJIHOM MEXaHUYECKON SHEPrUH.
5. Uto Takoe yaap ynpyrui u Heynpyruim?
1 2 3
4| JlaGopaTopHasi 1. YpaBHeHue u1eabHOTO U pealibHOTO Tasa.
padora 2-2: 2. YpaBHEHHUS MPOIIECCOB: H30TEPMUIECKOT0, H30XOPHUECKOTO,
Omnpenenenue n300apuyecKoro, auadaTH4ecKoro.
OTHOILICHUS 3. IlepBbIil 3aKOH TEPMOAMHAMUKH JIJIS BBIIICYKa3aHHBIX MPOIIECCOB.
TEIIOEMKOCTEN 4. Kak Haxonutcs paboTa B TEPMOAMHAMHUKE?
razoB 5. YUto HA3BIBAETCS YMCIIOM CTETICHEH CBOOOBI MOJICKYJIBI?
5| JlaGopaTopHas 1. Kakue cymecTByIOT SIBJIEHUS IIepeHoca?
pabora 2-4: 2. OOBSICHUTHh MEXaHU3M BOSHUKHOBEHHUS CUJI BHYTPEHHETO TPEHUSI.
Omnpenenenue 3. [IpuBectu BrIBOA ypaBHEHUsST HbIOTOHA /1715 Ta30B.
kod(durmenrta 4. JlaTh TIOHSATHE JJAMHUHAPHOTO U TYpOYJIIEHTHOTO TeueHU. Du3nuecKkuit

CMBICT ynciia PeitHonbaca.




Crokca 5. [IpuBectu popmyny Ctokca. Ykazath €€ rpaHHIIbI.

6 JlabopaTopHasi

OmnpeneneHue eMKoC-
TH KOHJICHCATOPA C
MTOMOIIIBIO OAJUTUCTH-

1. B kakux eguHUIIAX U3MEPSIETCS IEKTPOeMKOCTh? JlaiiTe onpenenenue
3TUX €JIMHUIL U BBIBEJIUTE COOTHOIIECHUE MEX1y HUMHU.

2. OT KaKMX BEJMYMH 3aBUCUT EMKOCTb KOHIeHcaTopa?

3. YUTO NOHUMAIOT 0] EMKOCTBIO IPOBOJAHMKA, KOHAEHCaTOpa?

4. ITpuHImn neicTBus OATUCTUYECKOTO TaTbBAaHOMETPA.

padora 3-5:

YECKOT0 o . N
5. @u3nyecKkuil CMbICH OAIITUCTHYECKON TTOCTOSTHHOM.
raJlbBAHOMETpa
7| JlabopaTopHas 1. MaruutHoOe nosie. Hanps»KeHHOCTh M MHIYKIUSI MATHUTHOTO I10JI,
padora 3-10(H): CBsI3b MeXAy HUMH. 3akoH buo-Casapa-Jlannaca.
Onpenenenue 2. IIpuHIMI CYyNEpIIO3UIINH [T MHIYKIIMHA U HAIIPSDKEHHOCTH

YAETBHOTO 3aps/ia | MarHUTHOTO TIOJIS.
aJeKTpoHa MeToioM | 3. JleficTBrEe MAarHUTHOTO TIOJISl HA IBIDKYIIIUECS JICKTPUICCKHE 3aPsi/Ibl.
MarHeTpoHa Cuna Jlopenua.

4. JleficTBMe MarHUTHOTO TIOJIS HA dJieKTpuyeckue Toku.Cuna Ammepa
5. YCTpoiCTBO M IPUHIUI ACHCTBUS MarHeTPOHA.

8 JlaGopaTopHas
pabora 4-2:
Ornpenenenue
paanyca KpUBU3HBI
TJIOCKO-BBITYKJION
JIMH3BI C TOMOIIBIO
koJiely HeroTona

1. Yro Ha3bIBaeTCs MHTEpQEpeHLuel cBeTa?

2. JlaTh MIOHATHE O MOHOXPOMATUYECKHX M KOT€PEHTHBIX BOJTHAX.
3. OxapakTepu30BaTh UHTEPPEPEHIIMOHHYIO KapTUHY B IUICHKAX.
4. OOBSACHUTH ONTHYECKYIO CXEMY “KOJIeL]” B OTPA)KEHHOM CBETE.
5. [Touemy B neHTpe Konen HploToOHa B OTpa)kKEHHOM CBETE BCET1a
TEMHOE MATHO?

9| Jla6opaTopHas 1. Kakoii cBeT Ha3bIBa€TCsl €CTECTBEHHBIM, MMOJSIPU30BAHHBIM, MJIOCKO
pabora 4-5: MOJIIPU30BAHHBIM?
[TpoBepka 3akoHa | 2. UTO Takoe ONTHYECKAasl OCh, TJIABHOE ceueHUe?

Mamtoca 3. CriocoOsl Mostyd€eHus MI0CKO NOJSPU30BaHHOIO CBETA.

4. Chopmynupyiite 3akoH Maitoca.

5. Kak u3MeHHTCS MHTEHCHBHOCTh €CTECTBEHHOTO CBETA, €CITH
IPOIYCTUTB €r0 CBET Uepe3 JIBa MOJSIPU3aTOPa, MIOCKOCTH KOTOPBIX
o0pa3yroT yroi o ?

Kpurepun onenuBanus 1ad0paTopHoii padoThl

OrueHka

Kpurepun

CTyneHT BBINOJIHWI J1abOpaTOpHYIO paboTy B TMOJHOM OO0BbEME B HEOOXOAUMOI
MOCTIeIOBATENbHOCTH TPOBEJACHUSA (PU3MUECKUX DSKCIIEPUMEHTOB, CaMOCTOATENBHO U
palMOHAIBHO BBIOpAJI M TOATOTOBWII JJISI ONBITA BCE HEOOXOAMMOE 00OpyIOBaHHE, BCE
OTBITHI MPOBEJI B YCIOBHSIX M PEXHMMax, 00ECIEUMBAIONIUX MOJIYYEHUE PE3YyIbTaTOB U
BBIBOIOB C HauOOJIbIIIEH TOYHOCTBIO, B IPEACTABIICHHOM OTYCTE IMPABUJIBHO U aKKYpPaTHO
BBIMOJIHWJI BCE 3alMCH, TAONMIbI, PUCYHKH, YEPTEX M, TrpadUKH, BBHIYMCICHUS, CHEIal
BBIBOJIbI M ITPABUJIBHO BBITMMOJIHMII aHAJIN3 HOFpeHIHOCTeI;’I.

CTyneHT BBINOJHWI J1a0OpaTOpHYIO paboTy B TMOJHOM o00beMe B HEOOXOAUMOM
MOCJIEZIOBATEIBHOCTH TPOBENEHUS (PU3NYECKUX IKCIHEPHMEHTOB, CaMOCTOSITEIbHO U
panMoHaIbHO BBIOpa U MOATOTOBMII JUIS OMBITa BCe HEOOXOAMMOE 000pyA0BaHHE, OTHAKO
OTIBITHI MPOBEJ B YCIOBHUSAX U PEXKHUMAX, HE 00ECIIEUMBAIOLINX MOIYYEHHUE PEe3yJIbTaTOB U
BBIBOJIOB C JJOCTaTOYHON TOYHOCTBIO, B NMPEACTABIEHHOM OTYETE MPABUIBHO U aKKypPaTHO
BBITIOJTHWJI BCE 3allMCH, TaOJUIbl, PUCYHKH, YEPTEXKU, IpadUKu, BBIUMCICHUS, Clenal
BBIBOJIbl, NPAaBWJIBHO BBIOJHWJI AHAIW3 IOTPEIIHOCTEH, MOMyCKal HE3HAYUTEIbHbIC
OLIMOKH IIPU OTBETE HA JIONOJIHUTENIbHBIE BOIPOCHI.

CTyneHT BBINOJHUI J1A0OpaTOpHYIO pabOTy B TMOJHOM 00beMe B HEOOXOAUMOM
MOCJIEA0BATEIBHOCTH TPOBEACHUS (U3MUECKUX HKCIIEPUMEHTOB, BBHIOpPAT M MOATOTOBHI
Ui OmbITa BCe HeoOXxomumoe OOOpydOBaHHE, OJHAKO OMNBIT IPOBOJWICA B
HEpallMOHAIBHBIX YCIOBHSAX, 4YTO TPHUBEIO K MOJIYYEHHIO pE3yIbTaTOB C OObIIei




Onenka Kpurepun

HOTrPEIIHOCTHIO, B OTUETE OBLIM JOIYIIEHB! B 0OIIEH CI0XKHOCTU He 0ojee ABYX OMIMOOK
(B 3anucsAX €IUHUL, U3MEPEHUSX, BBIYUCICHUAX, TpapuKaXx, aHaJIU3€ OrPeIIHOCTEeH U T.11.)
HE MPUHLMIIMAIBLHOTO XapaKTepa, HE MOBJIMSBIINX HA PE3YJbTAT BBIIOJIHEHUS, JOIYyCKal
HE3HAYUTEJIbHbIE OLIMOKU IIPU OTBETE.

CTyaeHT BBIOJHWI JIAOOPATOPHYIO pabOTy HE B MOJIHOM 00BEME, HE CyMell BHIOpATh IS
(GU3MYeCKOro HKCIEepUMEHTa HeoO0XoaumMoe O0O0OpylOBaHUE, OIBITBI, HM3MEPEHHUS U
2 BBIUMCIICHUS] TTPOU3BOIMINCH HEMPABUIIBHO, B OTYETEe OBUIM JTOMYIIEHbl MHO)KECTBEHHBIC
OLIMOKH, HE BBIINOJIHWII aHAINU3 MOTpEIIHOCTel, He coOIroaan TpeboBaHus 0€3011aCHOCTH
Tpy/a, TOIYCKaJl OIIMOKH ITPH OTBETE HA JONOJHHUTEIbHbBIE BOIPOCHI.

[MpakTnyeckue (ceMUHAPCKHE) 3aHATHSA

Ha mpakTudecknx 3aHITHSX PAacCMaTPHBACTCS NPUMEHEHHUE 3aKOHOB (DM3UKH I PEIICHUS
TUIOBBIX 33124 110 CJIEAYIOIIUM pa3ieaM:

Mexanuka: KuHeMarnka ¥ JUMHAMHKA [IOCTYNATEIbHOTO M BPAIATEIBLHOIO JABUKECHUS.
Mexanuueckasi paboTa 1 MOUTHOCTb. 3aKOHBI COXpaHeHHs. MexaHHKa TBEpIOro Tela.

Mouekyasipaas (pu3nKa ¥ TePMOJAMHAMHUKA: 3aKOHBI UJEAITBHOTO rasa. SIBiieHUs mepeHoca.
TemoBeie mammnbl. [ukin KapHo. DHTponus. YpaBHeHHE peanbHOIO rasa.

DJIeKTPUYECTBO M MarHeTH3M: DJIEKTPUUECKOE I0JIe€ B BaKyyMe U BemiecTBe. 3akoH KyioHa.
Teopema I'aycca. I[loctosiHubiif anektpudeckuii Tok. [IpaBuna Kupxroda. DnexTpuueckue TOKH B
MeTaJulax, BaKyyMe M razax. MaroHuTHoe 1ojie B BakyyMme M BemiecTBe. 3akoH buo-Caapa-Jlamaca.
Cuiiel Amnepa u Jlopenua. SIBnenue snekrpomariutHol nHAYKIMU. 3akoH dapanes. [Ipasuno Jlenna.
SBnenue camonnaykuuu. Tok cmemenus. Y paBHeHus: Makcseiuia.

Konebanus u BoaHbI: MexaHndeckue KojeOaHUs, 3JIEKTPOMArHUTHBIE KoyeOaHUs. Ympyrue
BOJIHBI. DJIEKTPOMArHUTHBIE BOJTHBI.

I'eomerpuyeckasi ¥ BOJTHOBas ONITHKA.

KBantoBas ¢usuka: CtpoeHue aToma, KBaHTOBasl MIPUPOJIA U3ITyUEHUsI, KBAHTOBBIC SIBICHUS B
OTITHKE, PJIEMEHTHI KBAHTOBOW MEXaHHKH, SIBJICHUE PAIMOAKTUBHOCTH, Je(EKT MACChl U IJHEPTHsI CBSI3U
SIIpa, 3aKOH PaJlMOaKTUBHOIO pacnaja.

KpnTeplm OLCHUBAHMSA pelICeHUA 3a1a4 HA MPAKTHYECCKHUX 3AHATUAX

Onenka Kpurepun

OHGHK& BBICTABJIAACTCA B ClIydadX IIOJIHOT'O BBIIIOJIHEHUSA BCECTO o0BbeMa pa6OTBI,
5 OTCYTCTBUA CYIICCTBCHHBIX OIINOOK IOpHu BBIYUCICHUAX HW ITOCTPOCHHUAX I‘pa(bI/IKOB u
PUCYHKOB, I'PAMOTHOI'O U AKKYPATHOI'O BBIITOJTHCHHA BCEX SaﬂaHHﬁ, HaJIM4us BbIBOJA.

OI_ICHKE[ BBICTABJIACTCA B ClIy4dac€ IIOJHOI'O IIPpW HAJIWYWMKU BbIIIOJHCHHA BCCIO o0Bema

4 paboThl M HECYHIECTBEHHBIX OUIMOOK MpPH BBIYMCIEHUSX M TOCTPOEHUU TpaduKkoB U
PHCYHKOB, HE BIUSIOIIMX HA OOIIMH pe3yabTaT peleHHUs.
3 OrneHka BBICTABISETCS B CIy4asX MOJIHOTO BBIIOJHEHUS paOOThl MPHU HAIWYUHU OIIMOOK,

KOTOPBIC HC OKA3bIBAKOT CYIIICCTBCHHOI'O BJIMAHHA Ha OKOHYATEeIbHBIN PE3yJIbTaT.

OneHka BbICTaBISETCS B clydyae, KOrja JONYIIEHbl TNPUHIUNHAIbHbIE OMIMOKH
2 (meperytanbl  (HOpMyJIBI, HapylleHa IMOCJeI0BaTEIbHOCTh BBIYMCIEHUH, OTCYTCTBYET
nepeBo] pu3nyeckux BeauuuH B cuctemy CU u T.11.).

Tunosble 3agaHus 11 padoThl HA NPAKTHYECKUX 3aAHATHAX

1. 3aiano ypaBHEHHE TIPIMOIMHENRHOTO ABUKeHust X = At + Bt?, tne A=3m/c,B=-0.25u/c’.
[ToctpouTth rpapuky 3aBUCKIMOCTH KOOPAWHATHI M ITyTH OT BPEMEHH IS 3aJJaHHOTO JTBHUKCHUS.

2. Teno mamaer ¢ BeicOTHI 100M Oe3 HaYaIbHOW CKOPOCTH. 3a KaKOE BpEMs TEJO MPOXOIHUT
NEePBbIA U ocneqHuit MeTp myTH? Kakol myTh MPOXOJUT TEJIO 3a MEPBYIO U MOCIEAHIO CEKYHy?

3. K obony nucka maccoro M =05ke mNpuiioKkeHa IMOCTOSHHAs KacatenbHas cuia P =20H.
Kakyto kuHeTH4ecKyIo 3Hepruio OyieT UMeTh AUCK Yepe3 t =5C mocie Havana JeicTBUS CHITbI?

4. BeHTUJIATOP BpaIaeTCs CO CKOPOCThIO, cooTBeTCTBYIOMEH 90006/mun. Tlocne BBIKITIOUCHUS
BEHTWJISITOP, BpPAIIasiCh PaBHO 3aMENJICHHO, CAENan JI0 OCTaHOBKH 7506. PaboTa cull TOpMOXECHHUS



paBHa 44.4/{>«c. HaiiTu: 1) MOMEHT MHEPLIUN BEHTHJIATOPA, 2) MOMEHT CHJIBI TOPMOKEHHSL.

5. luck B 10H wm nuamerpom 60cm BpamaeTcs BOKPYI OCH, MNPOXOASIIEH uepe3 LEHTP
MEPICHIUKYIISIPHO €ro TII0CKOCTH, nenast 2006/cex. Kakyro paboTy HaI0 7151 OCTAHOBKH ?

6. Ha Gapaban maccoii m=9xe HaMOTaH MIHYp, K KOHIy KOTOPOTO TPHUBS3aH TPy3 Maccou
m = 2xe. Haiitu yckopenue rpy3a. bapaban cuntarh 0 JHOpOAHBIM. TpeHUEM TPeHEOpEYb.

7. CKOJIBKO BpeMeHU Oy/IeT CKaThIBaTh 0€3 CKOIbXKEHHUS 00pYyY ¢ HAaKJIOHHOM MJIOCKOCTU JJTMHON
2m u BeicoTo h=10cm?

8. Ilyns maccoit 102 u amamerpom 8mm 5etuT co ckopocthio 800m/c, Bpamasch OKOIO
HPONOIBHOM 0cH ¢ 9acToToi paBHO# 3000 ¢ ™. OnpenenanTs ee KWHETHYECKYIO SHEPTHIO.

9. MaxoBHMK, MOMEHT MHEPLUH KOTOPOro paBeH 40xem’, Hauall BpalaThCs PABHOYCKOPEHO M3

COCTOSIHMSI IIOKOS IIOJ IEUCTBUEM MOMeHTa cuibl M =20 Hu. BpaieHue npoaoikanoch B TCUEHUE
10c. OnpenenuTh KUHETHYECKYIO SHEPTHIO 1, IPUOOPETEHHYIO MaXOBHKOM.

10. B uentpe ckambu JKyKOBCKOTO CTOUT YENOBEK U JCPKHUT B pyKaxX CTEp>KEHb JAIUHOU 2.4m U
Maccoil 8ke, pacHoSIOKEHHBIM BEPTUKAIBHO MO OCH BpamieHusi ckaMbh. CKaMbsi C YEIOBEKOM
Bpamaercst ¢ yacroroit N, =1c™'. C Kakoil 4acTtoToil N, GyIeT BpaliaThCsi CKaMbsi C YEIOBEKOM, €CIIH

OH TIOBEPHET CTEPKEHD B TOPU3OHTAILHOE MostoxkeHne? CyMMapHbIii MOMEHT MHEPLIMU PaBeH Bxam’.
11. HakyioHHasl IUIOCKOCTh, 00pasyromias yroy 25° ¢ IIOCKOCThIO TOPU30HTA, UMEET JUIUHY 2M.
Teno, nBurasicb paBHOYCKOPEHO, COCKOJIB3HYIIO 32 2¢. OnpenaenuTs KOdGUIHESHT TPEHHUS.
12. Yepe3 HemoaBHXHBIM 00K Maccoil paBHOH 0.2xe MEepeKUHYT IIHYp, K KOHIIAM KOTOPOTO
npukpenm rpy3sl maccamu M, =0.3xe m m, = 0.5xe. Onpenenuts HaTskeHus T;7, mHYypa 1Mo ode

CTOPOHBI OJI0Ka BO BpeMs IBIDKEHUS TPY30B, €CIIH Macca O0JI0Ka paBHOMEPHO pacIpejiesieHa 1mo 00oy.

13. C xaxoii HauMeHbLIeH BBICOTHI N TOJDKEH HAa4yaTh CKATHIBATHCS akpoOaT Ha Bejocuiene (He
pabotass HOoramm), 4TOOBI MpoOEXaTh MO JOPOXKKE, UMEIOIIEH (GopMy “MepTBOH NETIH paauycoMm
R =4m, 1 He OTOpBaTLCA OT JOPOKKU BEpXHEW ToukH nermiu? TpeHuem npeHeOpeus.

14. ]JIBa Tena, Macchl KOTOPBIX M, =2xe U M, =6xe OBUKYTCSI HABCTPEUY CO CKOPOCTSIMH 2M/C.
OnpenenuTs MOYJb U HANpaBJIEHUE CKOPOCTH KaXKAOT0 U3 3TUX Tell, Ooclie yAapa.

15. I'panara, nereBmas co ckopoctbio 10Mm/c, pazopBanach Ha JBa OCKOJKA. boJbIION OCKONOK,
Macca KoToporo cocraBisia 60% wmaccel Bcel TIpaHaThl, MPOJOJDKAN JBUTAThCS B IPEKHEM
HaIpaBJIEHUH, HO C YBEIMUEHHOM CKOPOCThIO, paBHOU 25.m/c. HaliTH CKOPOCTh MEHBIIIETO OCKOJIKA.

16. Bozayx o6bemom 1.45x° mipu temmnieparype 20°C u nasnennn 100x/7a, IpeBpaTHIIN B KHUAKOE
cocrosirme. Kakoit 06beM 3aifMeT JKHIKHii BO3IYX, eCIIH €ro MIOTHOCTh 861 kr/m>?

17. KakoBa ObUta HayajgbHas TeMIepaTypa BO3[yXa, €ClIM NMpH HarpeBaHuM ero Ha 3K o0beMm
yBenuuuics Ha 1% oT nepBoHavYaabHOro?

18. Kakas macca Bo3zyxa BbIAET U3 KOMHAThl 00beMoM V=60x mpu MOBBILIEHUN TEMIIEPaTyphl
or T, =280K no 7, =300K npu HOpMaIbHOM JABIECHUAN?

19. Temneparypa Bo3ayxa B KomHare o0bemoM 70.x° 6buta 280K. TTocne OTOMIEHUS TEMITEPATYPa
nojHsack 10 296K. Haiiti paboTy Bo3ayxa MpH paclIMpeHuH, eciiu aasiaenue pasao 100x//a.

20. Ha menp mupuHOW 2MKM TafaeT MapajuIeIbHBIA IMYy4O0K MOHOXPOMAaTHYECKOTO CBETa C
JUTMHOM BOJHBI A =589 xm. HaiiTu yribl, B KOTOPBIX OyayT HaOIHOAaThCsl MUHUMYMBI CBETA.

21. Topu3oHTaNbHBIE penbchl HaxoaaTcss Ha paccrostHuu 0.3m apyr ot apyra. Ha HUX JexuT
CTepXKEHb, MepIEeHANKYIAPHBIN penbcaM. Kakoil 7omkHa ObITh MHIYKIIMS MarHUTHOTO TOJISL JUISl TOTO,

4yTOOBl CTEP’KEHb Hauall JBHUTraThCs, €CM MO HeMy mnpomyckaercs Tok |, =50A? Koadpduuunenr

TpeHUs cTepkHs 0 penbebl K = 0.2. Macca ctepxus 0.5xe.

22. JludpaknuoHHAs KapTHHA HAONIOMACTCS HA PACCTOSHUM 4M OT TOYCYHOTO HCTOYHHKA
MoHoxpomaTuueckoro cera A =500xmu. IlocepennHe Mexay SKpaHOM M MCTOYHUKOM TOMENIEHA
nuadparma ¢ KpyrieiM oTBepcTueM. [Ipu kakom paamyce OTBEpCTHs LEHTP AU(PaKIMOHHBIX KOJeIl,
Ha0II0JaeMBIX Ha SKpaHe, OyaeT Hanbosee TEMHBIM?

23. JIBa 3apspKEHHBIX MIApUKa, MOABEIICHHBIX HA HUTSAX OJHOW JUUTMHBI, OMYCKAIOTCS B KEPOCHH.
KaxoBa nomkHa ObITh X TUIOTHOCTh, YTOOBI YTOJI PaCXOKIACHHS HUTEH B BO3yXEe U B KEPOCHHE ObLI
onuHakoBbIM? JIMDIIEKTpUUECKas IPOHUIIAEMOCTh KEPOCUHA £ = 2, a IIOTHOCTh p = 0.82/ca’.

24. BelYMCAUTb pafinychl MEPBBIX MATH 30H Dpenens A ciyyas INIOCKON BOJIHBL. PaccrosiHue oT



BOJTHOBOM IMOBEPXHOCTH JI0 TOUKH HaOM0eHus paBHO 1w, JlmuHa BomHBl A = 500 10

25. DJEeKTpOHBI, JIETANIME B TEJIECBU3MOHHOW TpyOKe, 00namaroT sHeprued 12xoB. DIEKTpPOHBI
JBUXKYTCSI TOPU30HTAJIBHO C IOTra Ha ceBep. BepTukanbHasi COCTaBIAIONAs 36MHOTO MarHUTHOT'O T10JIS
HaIpaBlieHa BHM3, a ero Muaykuus B =5.5x10"7z. KakoBo yckopeHue Kaxmoro siekrpona? Ha
CKOJIbKO OTKJIOHHTCS JIyd, poJieTeB 20 CM BHYTPH TEJICBU3UOHHOU TPYOKH?

26. Konbua HeroToHa 00pa3yroTcst MeKAy TUIOCKUM CTEKJIOM M JIMH30M € PaJiycoOM KPHUBHU3HBI 8.6:.
JluameTp 4eTBEPTOro TEMHOI'O KOJIbLA (CUMTasl LIEHTPaJIbHOE TEMHOE IIsITHA 3a HYJIEBOE) paBeH 9w,
MOHOXPOMAaTUYECKUI CBET MaJaeT HOpMaibHO. HaliTu AJIMHY BOJIHBI AJAIOIIErO CBETA.

27. PeakTHBHBII caMOJIET, UMEIOIIUI pa3Max KpbuibeB 50m, IETUT TOPU3OHTAIBHO CO CKOPOCTHIO
800xm/u. Omnpenenuth pa3HOCTb IMOTEHIMAIOB, BO3HHUKAIOLIYI0O MEXAY KOHLAMHU KpBUIBEB, €CIIU
BEPTHKA/IbHAs CJIAraromias WHAYKIMUA MArHATHOTO moysi 3emiu paBHa 5x107°7z. MoxkHO H
HCII0JIB30BAaTh 3Ty PA3HOCTh MOTEHIMAJIOB JIJIsl U3MEPEHHUSI CKOPOCTH I0JIETa caMosieTa?

28. B ompite lOHra otBepcThsi OCBEIIAIMCH MOHOXPOMATHUYECKHUM CBETOM JJIMHOW BOJIHEI
A =600mm, paccTOSIHUE MEXIAY OTBEPCTUSIMHU Lvm U pacCTOSIHUE OT OTBEPCTUH 110 KpaHa 3m. Haiitu

II0JIOXKEHUE TPEX MEPBBIX CBETJIBIX M10JIOC.

29. TlpoBogHMK IIMHON 1M JBMXKETCS CO CKOPOCTBIO V =5m/c TNEPHEeHAMKYISIPHO K JIMHUSM
UHIYKIMM OJHOPOAHOIO MAarHuTHOro mnoiia. OmnpenenuTs BEIWYUHY MHAYKLIUU MAarHUTHOIO IIOJIS,
€CJIM Ha KOHIIaX IPOBOJIHMKA BO3ZHUKAET pa3HOCTh NoTeHuuanos 0.0258.

30. CeeT majaeT Ha CTEKISHHYIO IVIACTHHKY MOJ yrioM o = 60°. KakoBa ToNnmuHa miacTUHKH d,
€CJIM IIPY BBIXOJE U3 Hee 1yd cMmectuics Ha 20mm? [lokasarens npenomuenus n=1.5.

31. Yerslpe OJHOMMEHHBIX 3apsijia ( pacoyio’KeHbl B BEPLIMHAX KBajJpaTa co cTopoHoil a. Kakosa
OyzeT HanpsHKEHHOCTD T0JII Ha PAaCCTOSIHUU 2a OT IEHTpa KBajapara: 1) Ha MpoJOKEHUH AUaroHalu;
2) Ha psIMOM, MPOXOSALIEH yepe3 HEeHTp KBajpara U napajuieabHONH CTOpoHaM?

32. VYcraHoBKa Ui TONXyYeHHUs Kojern HboTOHa ocBemaeTcss MOHOXPOMATHYECKHM CBETOM.
HaGmtonenue Benercs B OTpaKEHHOM cBeTe. Panmychl JBYX COCEIHUX TEMHBIX KOJell pPaBHBI
cooTBeTcTBeHHO 4.0 u 4.38mm. Paguyc kpuBU3HBI JUH3bI paBeH 6.4m. HaliTu mopsiikoBble HOMepa
KOJIEIl ¥ JUIMHY BOJIHBI IIaIAl0ILIErO CBETA.

33. B ombite ¢ 3epranamu OpeHenst pacCTOSHUE MEXIY MHUMBIMH H300paXKCHUSIMH HCTOYHHKA
cBeta paBHO 0.5mm, paccTostHMe A0 3KpaHa Su. B 3eneHoM cBere mosydmianch UHTEpPEpEeHIIMOHHbIE
ITOJIOCHI Ha pacCTOSTHUN Svm Apyr OT Apyra. Haltu 1nuHy BOJIHBI 3€J€HOTO CBETA.

34. Kycok npoBoaa JUIMHOM 2m CKJIaJbIBaeTCs BIBOE M €ro KOHIIBI 3aMBIKAIOTCS. 3aTeM MPOBOJA
CKJIa/IbIBAa€TCsl B KBAJpaT TaK, YTO IUIOCKOCTh €ro MepHeHANKYIsIpHa TOPU30HTAIBHON COCTABIISIOIIEH
UHIYKIMM MarHUTHOTO ToJs 3emiau B = 2x107° 7. Kakoe KOJIMYECTBO 3JIEKTPHYECTBA IPOUIET Yepe3
KOHTYp, €CIIU €ro conpoTusieHne R =10m7?

35. CBeT 0T MOHOXPOMAaTHYECKOro MCTouHuKa A =600nm magaer HOpMalbHO Ha Auadparmy c
KpyriabsIM oTBepcTueM. [luamerp otBepctus 6mm. 3a auadpparmMoil Ha paccTosSsHUM 3m OT Hee
HaxoauTcst 9KkpaH. 1) Ckonbko 30H @peHens ykiaaabBaeTcs B oTBepcTuu auadparmer? 2) Kakum
Oyzaet ueHTp JupaKkMOHHON KapTUHBI Ha SKpaHe: TEMHBIM UJTU CBETIIBIM?

36. DyIeKTpOH, IBUTaBIIMICS CO CKOPOCTBI0O 5x10°m/c, BieTaeT B MapauiebHOE €0 JIBHKEHUIO
aJIeKTpHuecKoe nosie HanpspkeHHocThio 1000B8/u. Kakoe paccTosHue MpoRAeT 3JIeKTPOH B 3TOM I10JIe
710 MOMEHTA OCTAaHOBKH U CKOJIBKO BPEMEHU €My JJIs 3TOro norpedyercs?

37. Ilorok sueprun @, U3Ty4aeMblii U3 CMOTPOBOTO OKOIIKA IJIAaBHJIBHOW TeuH, paBeH 34Bm.
Onpenenuts Temneparypy 7 II€uH, eCliv IIOMaas OTBEPCTHs S = 6em’.

38. Omnpenenuth nocrossHHyto [lnanka h, ecnm (OTOIMEKTPOHBI, BBIPHIBAEMBIE C TTOBEPXHOCTH
HEKOTOPOTO METa/lla CBETOM ¢ 4acToToi 2.2x10"I7y, MONHOCTBIO 3alepKUBAOTCA OOPATHBIM

HOTEHIUAIOM B 6.6B, a BEIPHIBAEMBIE CBETOM C 9acTOTOM 4.6 x10%° [y morenuuanom B 16,8 B.
39. Haiitu HaumeHsbIyto A, ¥ HauOoJbIIyIO A JAJIMHBI BOJIH CIEKTPAIbHBIX JIUHUM BOJAOpOJAA

B BUJUMOM OOJIACTH CIIEKTpa.
40. Kakoii uzoron odpasyercst u3z 232 90Th mociie yeTsipex o — pacnaioB u AByX [ — pacmaaoB?

IlepeyeHnb BOMPOCOB /IS MOATOTOBKH K dK3aMeHy (2 cemecTp)
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. Mexannueckoe nBuxeHue. CucremMa oTcueTa, CUCTEMbI KOOPAMHAT.

. [lepemenienue, TpaekTopusi, nyTb. CKOPOCTh. Y CKOPEHHUE.

. [IpssMonrHENHOE ¥ KPUBOJIMHEWHOE ABUKCHUE.

. Kunemaruka BpamarenbHoro mkeHus. Knunematndeckue ypaBHEHMsI IBUKEHUS.

. 3axonbl HptoToHa. [ToHATHE MHEpLIMATBHON CUCTEMBI OTCUETA.

. Coynapenue aByx Tell. 3aKOH COXPAHEHHsI UMITyJIbCA TEJIa U CUCTEMBI TEJl.

. Kunernueckas sneprus u padora. Pabora. 3akoH cCOXpaHEHUs SHEPTUH.

. Koncepsarusuble cuiibl. [loTeHIIManpHas 3HEprysi BO BHELIIHEM I10JI€ CHIL.

. Cunel ynpyroctu, ynpyrue nedopManuu, TAIH AeGopMaruii.

. JluHaMMKa BpalaTeJIbHOIO IBMKEHUSA. MOMEHT CHUJIbI, UMITyJIbCA.

. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

. Pacnipenenenne Maxkcsemna. Pacnpenenenue bonsiimana. bapomerpudeckas hopmyia.

. Macca u pa3zmepsl Mosekyi. CocTossHHE TEpMOAMHAMUYECKON CUCTEMBI.

. Temnepatypa. YpaBHEeHUE COCTOSHMS UCAIBHOTO Ta3a.

. BHyTpeHHsIs dHEeprus TepMOJMHAMUYECKON CUCTEMBI.

. Pabota, coBepiiaemast TeJIOM IIpU U3MEHEHUH 00beMa.

. 3aKOHBI TEPMOJIMHAMUKH. BHYTpeHHss1 SHEPIrHsl U TEIJI0OEMKOCTh U/1€aIbHOTO ra3a.

. Annabatuslii npouecc. [Tonntponuueckue npoueccsl. Ban-nep-BaanscoBckuii ras.

. OHTponus. Beruncnenue sutponuu. Lukn Kapho.

. Knaccuguxkanus kpucramioB. @uzndeckue TUMbI KPUCTAIMYECKUX PELIETOK.

. HedexTs! B kpucTamiax. TemioeMKocTh KPHCTAILIOB.

. Crpoenue xunkocreil. [loBepxHocTHOE HaTsKeHNe. KanuiuisipHble sSIBICHHUS.

. JlaBJieHUE TI0J1 U30THYTON IIOBEPXHOCTHIO. SIBJIEHNUS HA TPaHMILIE KHUIAKOCTU U TBEPJOrO Teja.
. UcnapeHne u koHeHcanus. PaBHoBecHe )KUAKOCTU U HACBIIICHHOTO T1apa.

. Kputnueckoe cocrosnue. [lepechinieHHpli map U neperperas KUAKOCTb. TpoiiHas To4Ka.
. SIBnenus nepenoca. luddysus B razax. TemmonpoBoAHOCTb ra3oB. Ba3kocTh razos.

. Dnexktpuueckuii 3apsa. 3akoH Kynona. Dnekrpuueckoe moje. [lorennmar.

. DHEprus B3aUMOJEHCTBHUS CUCTEMBI 3JIEKTPUUECKUX 3apsI/I0B.

. CBs13p M@Ky HANPSKEHHOCTHIO AIEKTPUUYECKOTO MOJISI U TOTEHLIUATIOM.

. Teopema I'aycca. Beruucnenue nosen ¢ moMoIIblo TeopeMsl ['aycca.

. [lonspHble 1 HeMoOIsIpHBIE MONEeKYJIbL. [lonspuzanus AuaaeKTpuKoB. CEerHeTOIIEKPUKH.

. PaBHOBecue 3aps10B Ha MpoBogHUKE. [ [pOBOIHNKY BO BHEHITHEM 2JIEKTPUUECKOM II0JIE.

. DNEeKTPOEMKOCTh. DHEPrus 3apsKEHHOTO MPOBOIHUKA. DHEPIUs 3apsHKEHHOT0 KOHEHCaTopa.
. DINEKTPUYECKUN TOK. Y paBHEHUE HENIPEPBIBHOCTU. DJIEKTPOABIKYIIAS CHIIA.

. 3akon Oma. ComnpoTHBIIeHHE MPOBOAHUKOB. 3aK0oH OMa st HEOJJTHOPOHOTO YYacCTKa IETIH.
. PazBerBiennsle nienu. [pasuna Kupxrooga.

. MomHocTh TOKa. 3akoH [[xoynsa-Jlenia.

. B3aumopeiictBue TokoB. MarautHoe nose. 3akon buo-Casapa-Jlannaca.

. [Tone nemxymerocs 3apsaa. Cuna Jlopenua. 3akon Amrepa.

. Pabota, coBepiiaemas mpu nepeMerieHu Toka B MarHuTHOM TI0JI€.

. JluBepreHuust ¥ poTop MarHUTHOT'O TOJISI.

. HamarunumBanue marueruka. HanpsskeHHOCTh MarHUTHOTO noJisl. [lose B MarHeTukax.

. Bugpel marnetukoB. Jluamaraerusm. [Tapamarnetnsm. @eppoMarHeTusm.

. SIBIIeHNE 3IEKTPOMAarHUTHON MHAYKLINHN. DIEKTPOABUKYIIAS CUJIAa MHTYKIUH.

. SIBnenue caMOMHAYKIMH. TOK MpU 3aMbIKaHUM U pa3MbIKaHUU 1enH. B3aumHast uHTyKIus.
. DHeprust MarHuTHoro nosst. Paborta nepemMarnnyuBanus peppoMarHeTHka.

. Buxpesoe anekrpudeckoe nozie. Tok cmemenus. Y paBHeHuss MakcBena.

. JIBM>KEeHME 3apsKEHHOM YacTUILbl B OAHOPOJHOM MarHMTHOM IIOJIE.

. [Ipupona HocuTenei Toka B metaiiax. Dddexr Xoia.

. Teopust Makcseia. Pemienve ypaBHeHUN.

. KonebarenbHnoe npmxkenue. lapmonudeckue konebanus. BekTopHas nuarpamma.
. MasTHuKY (MaTeMaTHYECKUN, GU3NICCKUNA, OOOPOTHBIN).
. CrosxeHre OTHOHAIIPABICHHBIX KOJIeOaHUH.
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. CnoxeHre B3auMHO TIEpICHIUKYISPHBIX KOJICOaHUH.

. 3aryxaromue kojaeOaHus. ABTokojaeOaHus. BoiHyX/1eHHbIE KOJeOaHMsL.

. Ilapamerpuueckuii pezoHanc. CBOOOIHBIC 3aTyXarOIIUE KOJICOAHMS.

. PactipocTpanenue BoJIH B ynpyroi cpesie. Y paBHEHHUE TIOCKOH U chepruecKor BOJIH.
. O dexr Horuepa asst 3ByKOBBIX BOJIH.

. BeIHy)XIeHHbIe anekTprueckue koaeOanus. [lepemeHHbli TOK.

. CBoGo1HBIC KOJIEOaHUsI B KOHTYPE C aKTUBHBIM COIPOTHUBIICHHEM.

. DNeKTpOMarHuTHbIE BOJIHBI. BOJIHOBOE ypaBHEHHE 3JIEKTPOMArHUTHOT'O MOJIS.

12. [Tnockas 37€KTpOMarHUTHAS BOJIHA. DHEPTHsI SJIEKTPOMArHUTHBIX BOJIH.

13. OTpaxkeHue u NpeaoMiIeHHE IIIOCKOH CBETOBOW BOJIHBI HA FPAHULIE BYX JTUAJIEKTPUKOB.
14. T'eomerpuueckas ontuka. Tonkas nun3a. [Ipunnun [tolirenca.

15. UnTepdepennus cera. KorepentHocTs. CriocoObl HAOMIOACHUS HHTEPPEPEHITUN CBETA.
16. Audpaxmus cera. [Ipunuun [toiirenca-®dpenens. 3ous1 Openens.

17. qudpaxuus Openens. dudpaxuus Opaynrodepa. Judpakunonnas pemierka.

18. [onspuzanus cBera. ECTECTBEHHBIN U MOISIPU30BAHHBIN CBET.

19. INonspuzanus Npu OTPAXKEHUHU U IPEIOMIICHUH. Bpalenue niockocTy nossipu3aum.
20. TermoBoe m3myuenue. 3akoH Kupxrodga. PaBHoBecHas! TNIOTHOCTh YHEPTUU H3ITYUCHHS.
21. 3akon Credana-bonsumMana. 3akon Buna. ®opmymna [1nanka. ®oToHbI.

22. TopmosHoe peHTreHoBckoe u3nydeHue. Poroaddexr. dpdexr Kommnrona.

23. 3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. Mogens atoma Tomrcona.

24. Tloctynatsl bopa. [IpaBuiio KBaHTOBaHUS KPYTOBBIX OPOUT.

25. DnemenTapHas boOpoBckas Teopus BOJIOPOHOTO aTOMa.

26. I'mmotesa ne bpoiins. BoiHoBwie cBOCTBa BelecTBa.

27. Ilpunuun HeonpenaeneHHocTu. Y paBHeHue [lpeaunrepa.

28. KBanroBanue >Hepruu. KBanToBaHNEe MOMEHTA UMITYJIbCA.

29. [IpoxoxieHne YyacTul| uepe3 MOTeHIHaIbHBIN Oapbep.

30. [puanun [Taymu. PactipeneneHue 2IeKTPOHOB M0 SHEPTETHYECKIM YPOBHIM aTOMa.
31. [lepuoanyeckas cucreMa 3JeMeHTOB MeHierneeBa.

32. DNeKTpOHHBIH ra3. DHePreTHIECKHe 30HEI.

33. DIEKTPONPOBOAHOCTh METAJLIOB. CBEPXIPOBOAUMOCTb.

34. DIeKTPOIPOBOIHOCTD MOIYITPOBOIHUKOB.

35. KoHTaKTHbIE U TEPMOIEKTPUUECKUE SIBICHHS.

36. Pabora Bexoma. TepMoaieKTpoHHAs SMUCCHS.

37. KoHTakTHas pa3HOCTb MOTEHIMATIOB. TepMOaIeKTprUUeCKUe SBICHHUS.

38. CocTaB 1 XapakTepUCTUKHA aTOMHOTO siipa. MoJien aTOMHOTO sijipa.

39. SAnepHble cuiibl. PagnoakTHBHOCTb. SIiepHBIE peakLuy.

40. lenenwue suep. TepMosaepHbIE peakiny.

Kpurepun oneHuBaHHus 3K3aMeHa

Ornenka

Kpurepun

5

CTyneHT NeMOHCTPUPYET MOJHOE MOHMMaHUE: JaeT MOJIHbIe M MpaBHJIbHbIE OTBETHI Ha
TEOpPETUYECKHE BOMPOCH Omiera, BIaJeeT TEOPETHUYECKUM MaTepHuajoM, HE JOMYyCKaeT
OIMOKW TpPU ONHUCAHUU TEOpuH, (GOPMyIUpyeT COOCTBEHHbIE AapryMEHTHPOBAHHBIE
pacCcyX/1eHHsl, NPAaBUJIbHO BBINOJIHAET IMPAKTUYECKOE 3a/JlaHue, MPABUIBHO HCIOJIb3YET
METOJIMKY peUIeHHMsI 33/1a4i ¥ OTBEYAET Ha BCE JIONOJHUTENbHbIE BOIIPOCHI.

CTyI(CHT ACMOHCTPUPYCT NMOHUMAHHUEC. OTBCUACT HA TCOPCTUUYCCKHUEC BOIPOCHL ounera ¢
HCTOYHOCTAMHU, BJIAACECT TCOPETUYCCKUM MaATCpUaloM, HE JOIIYCKAcT OIINOKHU npu
OIMMUCAHUN TCOPUHU, BBIMOJIHACT HNPAKTUYCCKOC 3aJaHHC, HUCIOJIbB3YCT O6H_IYIO MCTOOUKY
pEIICHUA 3aJa4l, OTBEYACT Ha OONBIIMHCTBO JOIOJHHUTECIBHBIX BOIIPOCOB.

CTyI[eHT ACMOHCTPUPYCT NMOHUMAHHUC: OTBCUACT HA TCOPCTUYCCKHUC BOIPOCHL ounera ¢
HCTOYHOCTAMHU, BJIAACCT TCOPECTHYCCKHUM MATCpHUaIoOM, IMPHUCYTCTBYIOT HC3HAUUTCIIBHBIC
OIIIMOKH IMpU OIMMUCAHUHN TCOPHHU, BBIMMOJIHACT MPAKTUUCCKOC 3aJaHUC C HCTOYHOCTAMU, IIPU
OTBCTAaX Ha JOMOJHUTCIBbHBIC BOITPOCHI JOIMYCKACT HCTOYHOCTH.

CTyneHT NIEeMOHCTpUpYeT ciaboe NMOHMMaHHME: NPU OTBETE HA TEOPETUYECKHH BOIPOC




Ormenka

Kpurepun

Oomserta JEMOHCTPHPYET HEIOCTATOYHBIA YpOBEHb 3HAHUWH, JOIYCKAeT CYIICCTBEHHBIC
OLIMOKW MpHU HCIOJNb30BAHUM OOLIEH METONMKH pelIeHus 3a7add, MpU OTBETaX Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI JOMYCKAET HEMPABUIHLHBIE OTBETHI.

5.4. Onucanue KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHI/Iﬁ U IIKAJbI ONCHUBAaHUSA

[Ipu nmpomexxyTouHO#l arrecTanuu B (opMe 3auera UCIOIb3YeTCs Cleayroas
IIKaja OLICHUBAHUS: 3a4TEHO U He 3auTeHo. [Ipu npomexyTouHoit aTTectanuu B popme
AK3aMEHa UCIIOJIb3YETCs CIAEAYIoNIas MMIKajda OUEHUBAHUA: 2 — HEYJOBJIETBOPUTEIBHO, 3
— YAOBJIETBOPUTENBHO, 4 — XOPOIIO, 5 — OTJIMYHO.

DK3aMeH BKJIIOYAET JIBE€ YaCTU: TEOPETHUECKYIO (2 BOIpOca) M MPAKTUUYECKYIO
(3amayva). /{15 mOATOTOBKM K OTBETY Ha BOIPOCHI U 3aaHKs OMJIeTa OTBOJUTCS BpeMs B
npeaenax 60 munyT. [lociie oTBeTa Ha TeOpeTUYECKUE BOMPOCHI OUJIETa MPEMNo/1aBaTellb

3a/1a€T JONOJIHUTEIBHBIE BOIIPOCHI.
Kpurepusimu onieHnBaHus TOCTUKEHUN OKA3ATENEN SIBISIOTCS:

HaunmenoBaunue
oKa3areis
OLIEHMBaHUA

pe3yibTaTa 00y4eHuUs

M0 JUCIUTIINHE

Kpurepnii onieHuBanus

3Hauus

3HaHHWE OCHOBHBIX MOHATHH, 3aKOHOB (PM3UKU B 00JIACTH: KHHEMATUKH, JUHAMUKH,
MEXaHUKHU, TEPMOAUHAMUKH, DJIEKTPOCTATUKH, TTOCTOSHHOTO 3JIEKTPUYECKOTO TOKA,
IIEPEMEHHOTO TOKA, 3JIEKTPOMArHUTHBIX BOJIH, ONITUKH

O06BeM 0OCBOCHHOT'O MaTepuasa

IlonHOTa OTBETOB Ha BOIIPOCHI

YeTKOCTh N3JI0°KEHNS] M HHTEPIIPETalliy 3HAHUI

VYmMmenusa

VYmenne pemaTh 3agavuu (1)I/ISI/IKI/I B 00J1aCTH: KHMHEMATHUKH, TMHAMHWKH, MCXaHUKHU,
TEPMOANHAMUKH, SJICKTPOCTATUKH, ITIOCTOSAHHOI'O JICKTPUICCKOI'O TOKA,
NEPEMCHHOI'O TOKA, DJICKTPOMATrHUTHBIX BOJIH, OIITUKH

YMEHHEe NPOBEPATh PEIICHUE U aHAJIM3UPOBATH PE3YNIbTATHI

HaBbixkn

BJ'Ia)Z[eHI/Ie HaBbIKaMH1 IIPUMCHCHUA aHAJIUTUYCCKHUX MCTO/I0B PCUICHHUA (I)I/I?,I/I‘IGCKI/IX
3aJga4 B HpO(l)eCCHOHaJILHOi/'I JACATCIIBHOCTHU

KauecTBO BBIOIHCHUS I/ICCJ'IC,Z[OBaHI/Iﬁ 00BEKTOB HpO(I)eCCHOHaJ'ILHOfI JACATCIBHOCTH

JCATCIBHOCTHU

CaMOCTOSTEIbHOCTD BBIIOJIHCHUS I/ICCJ'IC,I[OBaHI/Iﬁ 00BEKTOB HpO(beCCHOHaHBHOﬁ

Ornenka c()OpMHUPOBAHHOCTH KOMIIETSHIIMH 110 ITOKA3aTeNII0 Y MCHHS.

Kpurepnit YpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
YMenue pemath He ymeer pemars Homnyckaet Ywmeer pemarts besommboyHo pentaer

3aJ1auu TCOpUU
npeJIeNoB,

muddepeHIraIbHO

rou
UHTETrpaIbHOIO
UCYHCIICHUS
¢byHKUIni 0HOM
MEPEMEHHOM,

muddepeHraIbHO

T'O HCYHCIICHUA

3aa4n PU3UKU B
oOnactu:
KHMHEMAaTUKH,
JTUHAMUKH,
MEXaHHKH,
TEPMOJINHAMHUKH,
DIIEKTPOCTATUKH,
MOCTOSTHHOTO
AIIEKTPUIECKOTO

TOKa, ICPEMEHHOT'O

TOKa,

HETOYHOCTH B
peleHny 3a1a4
¢bu3uKu B
obuacrtu:
KHHEMaTHUKH,
JUHAMUKH,
MEXaHUKH,
TEPMOJIMHAMHUKH,
JIEKTPOCTATUKH,
IIOCTOSIHHOTO

3a1aun (PU3UKU B
obnactu:
KHHEMAaTHKH,
JTUHAMUKH,
MEXaHHKH,
TEPMOIMHAMHKH,
AIIEKTPOCTATUKH,
MOCTOSTHHOTO
AIEKTPUIECKOTO
TOKa,
MIEPEMEHHOTO

3aayn (PU3UKU B
oOrnactu:
KMHEMaTHKH,
JTUHAMUKH,
MEXaHHKH,
TEPMOIMHAMHUKH,
ANEKTPOCTATHUKH,
MIOCTOSTHHOTO
ANEKTPUUYECKOTO
TOKa, IEPEMEHHOTO
TOKa,




(GYHKIMI MHOTHX | JJIEKTPOMArHUTHBI | DJIEKTPUYECKOr0 | TOKA, 3EKTPOMArHUTHBIX
IIEPEMEHHBIX, X BOJIH, OIITUKH TOKA, QJICKTPOMArduMTH | BOJIH, OIITUKH
UCCIICIOBaHHS MIEPEMEHHOTO bIX BOJIH, ONITUKH
PAIOB, TOKa,
muddepeHnraIbH AIIEKTPOMArHUTH
BIX ypaBHEHUH, BIX BOJIH, ONITUKH
OTIEpPaAI[MOHHOTO
VCYHCIICHUS
YmMenue He ymeer VYMmeer IpOBEPATh | YMeer YMmeeT NpOBEPATH
IIPOBEPATH IIPOBCPATH peuieHue IIPpOBECPATH peICHUC U
peLeHue u pelieHue u HEKOTOpbIX 3ajay | PELICHHE aHAIU3UPOBATh
AHATTM3UPOBATH aHaJIN3UPOBATH HEKOTOPBIX PE3YIIbTATHI
pe3yBTATH pe3yNbTaThl 3aja4 u

aHAIM3UPOBATh

pe3yIbTaThl

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHI_[I/H?I 10 TTOKa3aTear HaBbIKU.

Kputepuit YPpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
Brnanenue He Bnaneer He nocrarouno Brnaneer [podeccrnonansho
HABBIKAMU HaBBIKAMU XOPOIIIO BIaieeT HaBBIKAMU BJIaJiceT HABBIKAMHU
IPHMCHEHHS MIPUMEHEHUS HaBBIKAMHU MPUMEHEHUSI MIPUMEHEHUS
AHATHTHYECKIX AHATUTAYECKUX PUMEHCHHS AHAINTUYECKUX | aHATUTHYECKUX
MCTONOB PEUICHA | 0 i 5210 | wxeronom pemmemts| POICHIIA drecornx 3210 o
MATEMaTHACCKIX | g JeTOOB prtiEHI buznyecKux npodeccuoHaIbHOM
3374 B bu3znyecKux p
npodeccuoHaNbHO 3aJ1a4 B JIEATENBHOCTU
NPODECCHOHANBHO | i negrennHOCTH Janat B npodeccuoHab
1 IesSTENbHOCTH HIBO(PGCCPIOHZUIBH HOR
O JICATENBHOCTH | jogront HocTH
KauectBo He xauecTBeHHO He mocrarouno He nocratouno KauyectBenno
BBITTOJTHEHHUS BBIMOJTHSICT Ka4yeCTBEHHO Ka4yeCTBEHHO BBIMOJTHSICT
HCCIIeTIOBAHUI HCCIIETOBAHMUS BEITIOJTHSIET BBITOJTHSIET UCCIIeTIOBAHUS
00BEKTOB 00BEKTOB UCCIIEIOBAHUS WCCIIEIOBAHUS 00BEKTOB
po(ecCUOHAIBHON | MPOQEeCcCHOHABLHOW | 00BEKTOB 00BEKTOB poheCCUOHATBHON
JeSITeIEHOCTH JIeSITEIbHOCTH, podeccHoHaNbHON | TPpodecCHOHATTBHOM | AeATENIbHOCTH
JIOITyCKaeT rpy0ble | NesTeIbHOCTH, JIeSITeTbHOCTH,
omnoOKu JIOITyCKaeT U JIOITyCKaeT U
UCTIpaBJISIET UCTIpaBJISET
OmMOKH C OIIMOKHU
MIOCTOPOHHEH CaMOCTOSITEIbHO
MTOMOIIBI0
CamocrostenbHOCTS | He MoxeT Brinonusier [Ipu BeimonHeHuu | CaMOCTOSTENBHO
BBITTOJTHEHUS CaMOCTOSITETTLHO UCCIIEI0OBaHUS WCCIIEIOBAHUS BBITOJTHSIET
WCCIIeIOBaHNH BBIMOJTHSTh 00BEKTOB 00BEKTOB WCCIIC/IOBAHUS
00BEKTOB WCCIIeIOBAHUS npodeccnoHaNbHON | TpodeccHoHATBEHOM | 00BEKTOB
npo¢eCCHOHANBHON | OOBEKTOB JeSITETBHOCTH C JEeSITeIbHOCTH npodeccuoHaNbHON
JeSITeNbHOCTH npoQeCCHOHATLHON | MOCTOPOHHEH WHOTZIa TpeOyeTCsl | JesITeTbHOCTH
JeSITeIbHOCTH MOMOIIBI0 MOCTOPOHHSIS

IIOMOIIIb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJIUYECKOE OBECIIEYEHHE

6.1. MarepuajbHO-TEXHUYECKOE O0ecredeHue

Ne HauMenoBanue crienuagbHBIX TOMEICHUH OCHAaIIEHHOCTD CIIEHUAILHEIX TOMEIIEHUN U
Y IIOMELICHUH I CAMOCTOSTEIIBHON MIOMEIICHUH JIJIsl CAMOCTOATENBbHOM paboThI
paboThI
1. VY4eOHast ay1uTOpus AJis IPOBEICHUS Crenmanu3upoBaHHasi MeOeb.
JICKIMOHHBIX 3aHATHH MynbTuMenuiiHas yCTaHOBKA, 9KpaH, TOCKU
2. VYyeOHas ayauTopus AJis IPOBEICHUS Crenmanu3upoBaHHasi MeOeb.

1ab0paTOPHBIX 3aHITHIA

Kommbrotepsl Ha 6a3e npoueccopoB Intel ninm
AMD.

3. 3ai1 3JIEKTPOHHBIX PECYPCOB, 3aHHE
ouonnorexu, Ne 302

YuranbHbIi 37 y4eOHOI TUTEpaTypHl,
3panne omoamnorexu, Ne 303

Crneunanu3upoBaHHasi MeOeb.

KOMHI)IOTepHafl TCXHHKA, IIOAKIOYCHHAA K CETU
UHTEPHET U UMEIONIast JOCTYI B 3JICKTPOHHO-
00pa3oBaTeNbHYIO Cpeay

6.2. JInieH3MOHHOE U CBOOOIHO PacHpOCTPaHsieMoe MPOrpaMMHOe odecrevyeHmne

No [lepeueHp THUIIEH3HOHHOTO MPOTPAMMHOTO PekBH3UTHI MOATBEPIKAAIOMIETO TOKYMEHTA
o0ecreyeHus.
1. Microsoft Windows 10 Kopnoparusnas (Cornamenue  Microsoft  Open  Value

Subscription V9221014 Cornarmenne
neiictButenbHo ¢ 01.11.2020 mo 31.10.2023).
HoroBop mocraBku I1O Ne 128-21 ot
30.10.2021.

2. Microsoft Office Professional Plus 2016

(Cornamenue  Microsoft  Open  Value
Subscription V9221014 Cornamenue
nericreutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop mocraBkn IIO Ne 128-21 or
30.10.2021.

3. OC Linux

CBoboano pacripoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

4. LibreOffice

CBoboaHO pacrpoctpansiemoe [10 cornacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

5. Kaspersky Endpoint Security
«Crangaptabiii Russian Edition»

CyOmunensnonnsid  goroBop Ne 102 ot
24.05.2018. Cpok JnedcTBHUS JIMLIEH3UU [0
19.08.2020 I'paxnancko-npaBoBoi JloroBop
(Kontpakrt) Ne 27782 «IloctraBka mpojieHus
npaBa moJsb30BaHus (nmuieHsuun) Kaspersky
Endpoint Security ot 03.06.2020. Cpoxk
nevicrBua auueH3uu 19.08.2022r.

6. Google Chrome

CBoboaHo pacripoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS




6.3. IlepevyeHnb yueOHBIX U3JAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. JHernad A. A., SABopckuit b. M. «Kypc dusuxuy Yuedbnoe nocobue no pusuke ass
BY30B. — M: U3natensckuid neHTp «Akagemusi», 2003, 720 c.

2. CasenbeB U. B. «Kypc o6mieit puzukm» 1. 1, 2, 3. Yuebnoe nocobue no dusmke
1151 By30B. — M: @usmariur, 2005.

3.  MHponos W. E. 3anauu no obmeit ¢usuke. — CII6.: U3a-Bo «Jlarwy, 2006.

4. YeptoB A. I'., BopooneB A. A. «3amaunuk no ¢gusuke». — M.: Briciiasg mikoina,
2006.

5. T.M. Tpodumona. COopHUK 3a7a4 10 Kypcy Gu3nku ¢ perieHusIMu. — M.: «Bpiciias
mKona», 1999.

6. Bwunormamos B. H. [u ap.], 4.1 «Mexanukay»: JIa6. mpaktukyMm. YdueOHOE TTOCOOHE.
— benropona: U3n-so BI'TY, 2012.

/. CaObumunckut A. B. [ gp.], 4.2 MonekynsapHas ¢usuka. TepMoauHaMHKA.
VYuebnoe nocodue. — benroposa: M3a-so bI'TY, 2012.

8. Topsrua E.IL [u mp.], u.3 «Dnexrpocratnka. Marnetusm»: Jlab. mpakTUKyM.
VYuebnoe nocodue. — benroposa: M3a-so bI'TY, 2012,

9. TI'magkux IO.IL [m mp.], u.4 ®@uzuka. Ontuka. YuebHoe mocoodue. — benropon: N3n-Bo
BI'TY, 2012.

10. bakanun FO.U. [u np.], 4.5 «Dusuka tBepaoro tenay: Jlab. npaktukym. YueOHoe
nocobue. — benropoa: M3n-so BI'TY, 2012.

6.4. IlepeyeHb HHTEPHET pPecypcoB, NPo¢ecCHOHAIBHBIX 0a3 TaHHBIX,
HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubnamoreka (Ha 6aze DbC «bubmmoTex») — Pexum gocryna:

2. http://ntb.bstu.ru

3. DOnektponHo-Oubmmnoreynas  cucrema  IPRbooks —  Pexum  pmocryna:
http://www.iprbookshop.ru

4. DNeKTpOoHHO-OUOIMOTEeUHasl cucTeMa « Y HUBEPCUTETCKass OubIMoTeka
ONLINE» — Pexum moctyma: http://www.biblioclub.ru/

5. Caiit no obmieit pusuke: https://elib.bstu.ru/Reader/Book/3535

6. Caiit no TepmoauHamuke: https://elib.bstu.ru/Reader/Book/3429

7. Caiit MmexaHuke 1 MoJieKyJisipHO# dusuke: https://elib.bstu.ru/Reader/Book/7866;
8. https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

9. Caiit no onTuUkKe:

https://elib.bstu.ru/Reader/Book/2013040917383863389100009413


http://www.iprbookshop.ru/
http://www.biblioclub.ru/
https://elib.bstu.ru/Reader/Book/3535
https://elib.bstu.ru/Reader/Book/3429
https://elib.bstu.ru/Reader/Book/7866
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

YTBEP/KAEHUE PABOUEI MTPOI'PAMMBI

PaBGouas nporpamma YTBepK/leHa Ha 2072 20475  yuebuplii roa

03 IMEHEHMIT / ¢ I3MCHEHHAMM, [L0MOHEHHSIMI

[\
[potokon Ne 77/ 3acenanus Ka(pxnpbl \T)T «L0» 05 204Zr.

J
Baseytouuil Kadeapoil \'\ [Tonsikos B.M.

noannes, KUO

JupexTop HHCTHTYTA a benoycos A.B.

Znoapics, GHO



VTBEP/KJIEHUE PABOUYE MPOT'PAMMBI

PaGowas  mporpamma  yreepskaena  ma  2023/2024  yueOHelii  roxa

0e3 U3MEeHEeHHI.

[Mpotokon Ne 8 3acenanist kaenpsl o1 « 4 » _ mag 2023 .

—

3apeayromuii kadeapoit \M [Moaskos B.M.

noanuch, @HO \ \
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Jlupexrop HHCTHTYTA ST ‘ benoycos A.B.
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