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CTpykKTypa U cofep:KaHue TUCUUILIHHbI
1. esu ¥ 3a1a4u IMCUUILIMHBI, €€ MeCTO B Y4eOHOM Mpoiecce

Lenp wu3yueHus AuCHMIUIMHBI «®PU3MKa» — YCBOEHUE CTYIACHTAMHU
(yHIaMEHTAJIbHBIX TOHATHUA M  3aKOHOB  (U3HMKH, (U3MUECKHX METOOB
UCCIIEIOBaHMsI M aHalu3a B 00beMe, HeoOXoauMoM Uil Npo¢ecCHOHAIbHOU
JESTEIBHOCTH.

3anauu u3ydeHus: AMCUUILUIHHBI «Dusnkay:

chopMUPOBATh y CTYJEHTOB HAyYHOE MBIIIJICHHE W MPaBUILHOE MOHUMAaHUE
buznyecKuX MOHATH, 3aKOHOB, TEOPHUM U T'PAHUI] UX TPUMEHUMOCTH;

paclipuTh W YIJIyOUTh 3HAHUS CTYACHTOB 00 OKpYXalolleM MHpE, O
XapakTepe B3aUMOCBSA3M (PU3NYECKHX 3aKOHOMEPHOCTEW C MPUPOJIHBIMU H
aHTPOIOT€HHBIMU SIBJICHUSIMU;

OOy4uTh METOJIaM W IMpHEeMaM pEUICHHs] NPaKTHUYECKUX 3aJad (PU3UKU B
paMKax npoQecCUOHaNbHBIX KOMIIETEHIIHIH;

OOy4uTh METOAaM IMpPOBEIEHUS (PUINYECKOTO HKCIEPUMEHTA, H3MEPEHUS
duznyecKux BeINYNH, 00pabOTKU U aHAIM3a HKCIIEPUMEHTAIbHBIX TaHHBIX.

Hucuunnuna «Pu3nka» paccMaTpuBaeTcs Ha 0ase MmpecTaBiIeHu o Hanboee
IPOCTBIX U 00muX (opMax ABMKEHUS MATEpUU U MX B3aUMHBIX IIPEBPALECHUAX, KaK
HayKa, M3y4yawllas oOIlWe CBONCTBA M 3aKOHBI JBWKEHUS BEUIECTBA M ITOJI.
[ToHsATUIHBIN anmapaT QU3HKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPEICTABICHUM:
MEXaHUYECKUe HAarJIsIIHbIE NIPE/ICTABIICHHUS, JIOTUKO-MAaTEMAaTHYECKHE
npejacTaBieHusi; ¢punocodpckoe 060cHOBaHUE (U3MYECKUX TMpeacTaBieHuil. OCHOBY
MNOHATUUHOrO amnmnapara (U3UKHA COCTaBISIOT (PU3MUECKUE BEIUYMHBI, (pU3nyeckue
3aKOHBI, AMHUIIBI U3MEPEHUS] PUZNUECKUX BETMYMH U METO/IbI UCCIEAOBAHUS.

N3yuenue (U3MKHA OCYLIECTBISETCS MO MEPE MOCIEI0BATEIBLHOIO I€TaIbHOTO
U3JIO’KEHUS COZIEpKaHMsI €€ OCHOBHBIX Pa3/esiOB: MEXaHUKa, MOJIEKYJIsIpHas (pU3HKa,
KoJie0aHUs ¥ BOJIHBI, SJIEKTPUYECTBO U MAarHeTU3M, ONTHKA, PU3UKa aTOMA U sJepHas
¢usuka. [Ipu paccmorpenun (pu3MUECKUX SBICHUN (HOPMHUPYETCS MPEACTABICHUE O
¢u3nyecKuX BEJIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aWMOJEHCTBUS BEIECTBA
Y TOJIA.

[Ipenmerom u3ydenus yueOHON AUCHUILTUHBI «DU3HKa» SABIAIOTCS IPOCTHIC U
oOume GopMbl JBUKEHUS MATEPUM W MX NPEBpAILEHUsA, OOUIUME 3aKOHBI (DU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIIbHbIE METOJbl HCCAEAOBaHUS  (U3UUECKUX
SBJICHUU.

HeoTrbemnemoii yacTthio Kypca «®u3nkay SBISIIOTCSA MPAKTUKYM 0 PEIICHUIO
3ajlay W JabopaToOpHbIM TMpakTUKyM. Ha mnpakTukyme Mo peuieHuro 3aaad
3aKPEIUIAETCS TEOPETUUECKUM MaTepuall JIEKUUM, OCBaWBAKOTCA METOAbl U
MaTeMaTUYeCKHUEe MPUEMBI pEeIIeHHs (pUu3nYecKux 3ajaad. JlabopaTopHbIil MPAKTUKYM,
MO3BOJIIET SKCIEPUMEHTAILHO HM3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAHBATh
IOPUHLIUIBI TPOBEACHUA (PU3MUECKOTO SKCIEPUMEHTa W U3MEpPEHHH (PU3NUEeCKHX
BeIMYMH, 0OpabaTpiBaTh, AaHAIM3UPOBaTh M CHUCTEMATU3HPOBATh MOJyYEHHBIC
DKCIIEPUMEHTAJIbHBIE IaHHBIE.



2. Mecto nucuuniaunbl B ctpykrype OOII BO

HuctumuinHa —«®Pu3uKa» OTHOCHTCA K MOAYJII0 €CTECTBEHHOHAYUHBIX
JTUCUUIUIMH. V3ydeHne naHHOW AMCHUILTUHBI 0a3UpyeTcsl Ha IIKOJIBHOW MOJArOTOBKE
CTY/ICHTOB 10 MaTeMaTUKE U (pU3UKE.

Coneprxanue JUCLUTUTHHBI B3aMMOCBSI3aHO C IUCHUTUTMHAMU
«MatemaTtudeckuii aHaiu3», «Anredpa U TeOMETpUsS» M CIY)KUT OCHOBOW JUIs
OCBOCHUS WH)KEHEPHO-TEXHUYECKHUX JUCIUILTIH.

OOyuaromuiics, HaYMHAIOWMN H3y4yeHUE IUCUUIUIMHBI «DPu3nKa», NOJKEH
3HaTh OCHOBBI HMHTETPaJbHOTO M AU(EepeHInaTIbHOr0 HCUUCICHUS W (HU3UKY B
npejenax mporpaMMbl CpeIHEN HIKOJIBI.

Hucuunnuna «®dusnka» (GopMUpYyeT y CTYIEHTOB TEOPETHYECKHE 3HAHUS U
IPAKTHUYECKHE HABBIKM B PA3NUYHBIX 00JacTsIX (U3UKH (MEXaHHMKa, MOJIEKYJIsIpHas
¢usnka ¥ TepMOAMHAMUKA, DJICKTPUUECTBO M MArHEeTU3M, ONTHKA, PU3MKA aToMa U
sfaepHas pU3MKa); HEeI0CTHOE MPEACTaBIeHNE 0 GU3NUECKUX MPOIIECCaX U SIBICHUSAX,
IPOTEKAIOLIUX B IPUPO/JIE; HABBIKM MCIIOJIb30BaHUSI COBPEMEHHBIX HayUHbIX METO/I0B
NO3HAHUS TPUPOABl M BIIAJIEHUE HMU Ha YPOBHE, HEOOXOAMMOM JMJi DPELICHUs

IMPAKTHUYCCKUX 3aJaY IIPH BBIIIOJIHCHHUH HpO(I)GCCI/IOHaJII)HBIX 00s13aHHOCTEH.

3. TpeOoBaHus K pe3y/ibTaTaM OCBOEHUS COJAEPKAHMUS TN CHUILTHHBI

Kon 1 nammeHnoBanue

WNHaukaTopsl JOCTHXKEHUN

[lepeueHs maHUpyeMbIX pe3yIbTaTOB

KOMIIETEHIINU KOMITETCHIINHU (TI0 pean3yeMon
JACITUTITIHE )
OIIK-1. OIIK-1.1. lemoHCTpHUpYET 3HaTh: OCHOBHBIE (pr3HUECKUE SBICHUS,

CriocobeH pemaTh
HMHXCHCPHBIC 3a/Ja41 B
poecCHOHATBHON
JeATEITbHOCTH C
UCIIOJIb30BAaHUEM METO/I0B
C€CTCCTBCHHBIX HAYK,
MaTeMaTHYEeCKOro aHaInu3a
U MOACIIUPOBAHUA.

3HAHWSI OCHOBHBIX TIOHATHI U
(byHIaMeHTaIbHBIX 3aKOHOB
€CTECTBCHHBIX HAYK, OCHOBEI
MaTeMaTHYEeCKOT0 aHAIN3a U
MO/JICITUPOBAHHSI.

OIIK-1.2. Pemaer nxxeHepHbie
3a/1a4u B MPOeCCUOHATBHON
JIESITETbHOCTH C
UCIIOJIb30BaHHEM METOJIOB
€CTECTBCHHBIX HAYK.
OIIK-1.3. [Tone3yeTcs
METO/IaMU MaTEeMaTHIECKOTO
aHau3a U MOJICTUPOBAHUS B
00BbeMe, JOCTATOYHOM IS
pelleHHsT MHKEHEPHBIX 33124 B
poheCcCHOHATBHON
JeSITeIbHOCTH.

OIIK-1.4. [IpumeHseT HaBBIKH
MCIIOJIb30BaHMS (PU3UKO-
MaTeMaTHUYEeCKOro arnmapaTa B
00beMe, HEOOXOUMOM IS
pelleHHsT MHXKEHEPHBIX 3a/1a4.

W€l W TPHHIUIBI, COCTABIISIONINE
OCHOBBI COBPEMEHHOH (M3MKH; 3aKOHBI
(u3MKN ¥ TpaHMLBI UX TPUMEHUMOCTH;
OCHOBHbIE ()U3WYECKUE BEIHYUHBI H
KOHCTaHTBI, WX OIpEeJeNiCHHEe, CMBICT,
CHOCOOBl M CIUHHIBI WX HW3MEPEHHUS,;
Ha3HauY€HWEe M MPHUHLMIbBI JeHCTBUS
BaXHEHIIUX (PU3HUYECKUX MTPUOOPOB.
YMerTs: NPUMEHSATH ¢dusnueckue
3aKOHBI; TPAKTOBATH CYTh (PU3MUECKHUX
SBIICHUM, BCIWYMH MW  IIOHSITUH,
BBIpaXKaTh (U3MUECKUE BEJIMYUHBI B
CUCTEME CH; pabortathb c
J1a00paTopHBIM 000pyOBaHHEM;
WCTONB30BaTh METOJVMKH (PH3HYECKHUX
M3MEpEeHUI u 00paboTKHn
9KCHEPUMEHTAIBHBIX JaHHBIX.

Bnamerh:  HaBBIKAMH — TIPUMEHEHUS
OCHOBHBIX O0MIEPU3NIECKUX 3aKOHOB U
MPUHLMIIOB, METOJIOJIOTHEH pEeIICHUs
3a]a4 W3 pa3lWYHbIX Pa3lesoB oOIIei
¢buzuky; MeToaMHu (mzuKo-
MaTeMaTHYECKOTr0 aHaM3a Uit
pelIeHHs eCTECTBEHHOHAYYHBIX 3a7a4 U
¢bu3nyeckoro MOJIEJTUPOBAHUS B
WH)XEHEPHOH  IIPaKTUKE; HaBBIKAMHU
00pabOTKM ¥  HMHTEPHPETHPOBAHUSA
PE3y/IbTAaTOB 3KCIIEPUMEHTA.




4. CTpyKTypa " coiepKaHue TUCHUILTHHBI

4.1. O0beM yueOHO# JUCHMILUIUHBI U BUAbI y4e0HOI padoThl

. O0beM yacoB (3a4. el1.)
Bun yueonoii paborsr Ounas ¢opma | 3aounas popma
O6mas yueoHasi Harpy3ka (Bcero) 180 180
(5 3a4. en) (5 3au. en)

Oobs13aTesqbHast ayIMTOPHAsA yueOHasi HATPy3Ka (Bcero) 64 14
B TOM YHCJIE:
Jlexuun 32 6
CeMHUHapCKUE 3aHATUSA - -
ITpakTHueckre 3aHATUs 16 4
JlaboparopHbie pabOTHI 16 4
KypcoBast pabota (KypcoBO#i POEKT) - -
Hpyrue ¢opMbl W METOAB OPTaHM3ANUN O0Pa30BATEILHOTO
nporecca  (pacuemmuo-epauueckue  pabomui,  2pynnogvle
OUCKyccuu, posiesvie Uzpuvl, MpeHuH2, KOMNbIOMEPHbIE CUMYIAYUL, - -
UHMeEPaKmMueHbvle TeKYull, CEeMUHAPbL, AHATU3 OeL08bIX CUMYayull U
m.n.)
CamocTosiTeibHasi padora cryaeHTa / (opMa KOHTAKTHOM 80/36 166/0
padoThl
®dopma arrecTanus JK3aMeH 9K3aMEeH

4.2. Conep:kanue pa3iejioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Kunematuka w™arepuanbHoil Touku. Ilpocreiimne ¢Qusnyeckue MoAeINU.
[lonoxeHne MaTepuasbHOM TOYKHA B MNPOCTPAHCTBE. MexaHMYECKOE [BHKEHHE.
Koopaunatel W paauyc-BEKTOp TOUKW. BekTop mnepeMemeHus, TpaeKTopus,
MTHOBEHHAsi CKOPOCTb TOUYKHU.

JIB>KEHHE TOYKM MO OKPYXHOCTU. YTJIOBasi CKOpPOCTh. CBsi3b JIMHEHHOH U
YIJIOBOM CKOpPOCTEH. JIBHKEHME TOUYKM I10 MPOU3BOJIBHOU Tpaektopun. HopmanbHOe
Y TAHICHIIMAJIBbHOE YCKOPEHUE TOUKU. Pannyc KpUBHU3HBI M LIECHTP KPUBU3HBI IIpU
JBUKEHHUH 11O KPUBOJIMHEWHON TPACKTOPHH.

Jlunamuka matepuanbHoil Touku. 3akoHbl HetoToHa. IlepBrlil 3akoH HproToHa.
NHepunanbHble M1 HEHHEPLMAIbHBIE CUCTEMBI OTcuera. Bropon 3akoH HproToHa.
Tpernit 3akoH Hptorona. dyHaaMeHTalIbHbIE B3aUMOACHUCTBUS B NPUPOJAE. 3aKOH
BCEMUPHOTO TiAroTeHus. Cuna TsoxecTH, Bec Tena. Cuibl ynpyroctu. CUiibl CyXoro u
BSI3KOr0 TpeHUs. CHIIbI aAre3UH.

3aKOH COXpaHEHMs uMITyibca. MmiynsCc marepuanbHOM TOUYKH. Mmmyibce
CUCTEMBbl MaTEPUAIBHON TOUKW. 3aKOH COXPAHEHHs UMITyJlbca. [[BH>KeHue Ten ¢
IEpEMEHHON Maccou. PeaktuBHOE nBukeHue. YpaBHeHue Memepckoro. dopmyna
[{rnonkoBckoro.

PabGoTta, momHOCTh, 2Heprus. 3aKOH CcoOXpaHEHUs dSHepruu. Pabora cwuil.
Kunernueckas 3HEprus MarepUaIbHOW TOYKW. lloTeHumanbHass oSHeprus u ee
BBIYKCIICHHUE ISl TPABUTALMOHHBIX U YHPYTHX CHJI. MOIIHOCTh. 3aKOH COXpPaHEHUs
MEXaHWYECKOU YHEPTUH.



MexaHnuka TBeporo Tena. TBeproe Teno Kak CHCTeMa MaTepHANbHBIX TOYEK.
Mowment wuneprmu. Teopema IllteitHepa (6e3 BwiBoma). OCHOBHOE YypaBHEHHE
JVHAMHUKHA BpAILaTEIbHOTO JBHM>KEHHUS TBEPAOTO TEJNA OTHOCUTEIBHO HEMOJABUKHOMN
ocH (ypaBHEHHE MOMEHTOB). 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.

Tema 2. Kone6anust 1 BOJHBI.

Konebanuss u BosnHbl. ['apMoHMYECKHE KOJIEOAHHS M MX XapaKTEPUCTHUKHU.
CBoOonHbIE ~ MEXaHMYECKHME  TapMOHMYecKue  KosieOaHusg. [apMoHMYecKuid
ocumusiTop. [IpykuHHBIN, GU3HUecKuil 1 MaTeMaTuyeckuil MasiTHUKUA. CBOOOAHbBIE
3aTyXxaroue MexaHndeckue Kojaebanus. BeiHyKIeHHbIE MEXaHUUECKHE KOJIeOaHuUs.
BosHbl B yripyro#i cpeae. YpapHeHnue oeryuieid BoiaHbl. DazoBasi CKOPOCTh. DHEPTHS
YIPYTON BOJHBI.

Tema 3. MonekynsipHas pu3nka 1 TepMOIUHAMUKA.

OcHoBbl MOJIEKYJSIpHON  (pu3uKU. OCHOBHBIC TOJOXKEHHUS MOJEKYJISIPHO-
KMHETUYECKOU Teopur. Mojenp uaeanbHoro rasa. M3omponeccel. 1'a30BbIe 3aKOHBI.
OCHOBHOE ypaBHEHHE KHHETHYECKOM TeOopuu Ta3oB. YpaBHeHue Kranenpona-
MenneneeBa. BHyTpeHHsSI SHEprus HACAIBHOIO ra3a, €€ 3aBUCHMOCTh OT 4YHCIIA
cTerneHeld cBoOonbl Moiiekyn. Pacmpenenenne MakcBemia MOJEKyJd rasa 1o
ckopocTsm. Pacripenenenue bonsiimana. bapomerpuueckas popmyna

Tepmonunamuka. IlepBoe  Hayano  TEPMOAMHAMHUKHU.  TEIJIOEMKOCThb
uaeanbHOro rasa. [IpuMeHeHne nepBoro Hayajla TEPMOJMHAMUKH K M30IPOLIECCAM.
Anmnabatuyeckuil npouecc. Bropoe Hauano tepmonuHamuku. MneanbHasi TemoBas
MamuHa U ee KodpuuueHnt mnone3Horo nerctBus. [ukn Kapno. OHTponwms.
TepmoauHaMuyeckast BEpOATHOCTb COCTOSIHUSL. DHTPONUS U OECIOPSAIOK.

Tema 4. DnexkTpuuecTBo.

DNeKTpUYecKoe Mojie B BaKyyme. DJIEKTPUUECKUU 3apsia. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsaa. 3akoH Kynona. Dnextpudeckoe mosie. HamnpshkeHHOCTh U
MOTOK HAIpPSKEHHOCTH 3JeKTpuyeckoro mnojisi. Teopema 'aycca u e€ nmpuMmeHeHuHe.
Pabora nmpu nepemenienuu 3apsia B dJieKTpudeckoM mnoje. [{upkymnsaius Bexkropa E.
[ToTeHman M pasHOCTh MOTEHUMATIOB. DKBHUIIOTEHUMAJIbHbBIE MOBEPXHOCTU. CBs3b
MEXy HaIPSHKEHHOCTHIO U IOTEHIIMAJIOM.

JIMDIIEKTPUKM W TIPOBOJHHMKH B JJIEKTPUYECKOM Iojie. JIUdANEeKTpuku B
IIEKTPUYECKOM IToJIe. BEKTOp MOJsIpu3anny, BEKTOP JJIEKTPUUYECKOTO CMEIICHUS U
UX CBS3b C HAOPSDKEHHOCTBIO — 3JIEKTPUYECKOro moiisl.  Juanekrpuyeckas
BOCIIPUMMYHMBOCTb M IPOHUIIAEMOCTb.

[IpoBonHukM B  snekTpudyeckoM none. PacnpeneneHue 3apsnoB  Ha
MPOBOJHUKE. ONEKTPOeMKOCTh. KoOHIeHcaTop, COEIUHEHUE KOHJIEHCATOPOB.
DHeprus 3apsKEeHHOT0 KoHAeHcaTopa. [[oTHOCTE SHEpruu 3JIEKTPUYECKOTO OIS,

ITocrostHHBIA  JneKkTpUdeCKUl TOK. I[IOCTOSHHBIM  DIEKTPUYECKUH  TOK.

[InotHOCT  TOKa.  CoOmpOTHBJICHHE  MPOBOAHUKOB.  CBEpXIPOBOAUMOCTD.
Onexrpoapmwxkymas cuna (DJIC). 3akon Oma mig ydacTka I€Md B BEKTOPHOM
(nuddepenirabHON) dopme. 3akon  JIxoyng-JleHua. Pa3BeTBneHHbIC

anekTpudeckue 1enu. [Ipasmia Kupxroda.

Tema 5. Maraetusm.

MaruutHOE 1moJie B BaKyyMe€ M BEIIECTBE. B3auMOAEHCTBHE AJIEMEHTOB TOKA.
MarauTtHass MHAYKLUS W HanpsDKEHHOCTh MarHuTHOro mnosist. 3akoH buo-Casapa-
Jlannaca. 3akoH Ammnepa. MarHutHoe nosie npsMOro OECKOHEYHOI'O MPOBOJAHHUKA C
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ToKOM. CHJIOBBIE JIMHMM MarHuTHOro moiyiss H, mupkynsius BeKTOpa MarHUTHOM
MHAYKOAH. TeopeMa o0 MOJHOM TOKe. J[eMCTBME MarHUTHOTO MOJISI HA MTPOBOJHHUK C
TOKOM U JBxKymwmiics 3apsa. Cuna Jlopenua. [IpsiMoyronbHas pamka (KOHTYp) ¢
TOKOM B OJTHOPOJTHOM MarHMTHOM IIOJIE.

DJIEKTpOMAarHuTHas HUHAYKUOMUSA. MarautHelid  1oTok. IlpaBuio JleHna.
Camounaykuus. MTHIYKTUBHOCTh KOHTYpPA. DHEPIHUS KOHTYypPa C TOKOM.

DNeKTpOMarHUTHbIE KOJeOaHusl U BOJHBI. BhIHYX/I€HHBIC DJIEKTPOMAarHUTHBIC
koJjiebanus. [lepeMeHHbIN TOK

Konebarenbupiii koHTYp. JuddepeHnuanpbHoe ypaBHEHHE COOCTBEHHBIX
KOoJeOaHWi B KOHType. 3aTyXarllue JJICKTpHYecKue KoJjieOaHus. BuIHYXICHHBIC
AIIEKTPUYECKUE KOJIEOAHUs B IOCJEI0BATEILHOM KOHTYpe. Pe3oHaHC HampspKeHH.
Ilepemennsliil TOK. [lomyyenne nepemenHoro toka. [IpoxoxaeHne nepeMeHHOro Toka
yepe3 €MKOCTh M HHIYKTUBHOCTb. BekTopHble nuarpammbl. 3akoH Owma i
NEPEMEHHOr0 TOKa. MOIIHOCTh MEPEMEHHOTO TOKA. D(PPEKTUBHBIE 3HAYEHUSI TOKA U
HaIpsHKEHUS.

OcHoOBHBIE MOJIOKEHUA Teopun MakcBemna. YpaBHeHHss MakcBemna B
HHTETpabHOM dopme.

Tema 6. OnTuka.

['eomeTpuueckast 1 BoIHOBas ONTHKA. Pa3zBuTue B3MISA0OB HA MPUPOAY CBETA.
3aKOHBl TPEJIOMIICHHSI W OTPAKEHHsA CBETOBBIX BOJH. [lonmHOE BHYTpeHHee
otpaxkenue. JInnzbl. [Ipuanun depma.

CseroBass BosiHa. HMutepdepenumss cBera. Hudpakuus. Ilonsgpuzanus.
[Tornomenue ceera. 3akoH byrepa. Paccessnue cBera. /lucnepcus ceera.

KBanroBas npupona wmsnyuyenus. TemnoBoe usmydenue. dopmyna Ilnanka.
Cas3b Mexay Gopmyinoi [lnanka, 3akonom Credana-bonbivana, popmynamu Buna
u Panes-JxuHca.

Buemnnii  gportosddexr. 3axkon CroneroBa. YpaBHeHHe OWHIUTEHHA IS
BHewHero (oroaddekra. @otonsl. Macca u ummynsc ¢GoTtoHa. JlaBieHue cBeTa.
Dddexr KomnTona u ero Teopus.

Tema 7. ATomHas u siepHas pusuka.

®usnka atoma. ATOMHOE sA1po. PagnoakTMBHOCTb. 3aKOH pPaJHOAaKTUBHOTO
pacnaga. SnepHble peakuu.

Crpoenune aTtoma. 3aKOHOMEPHOCTH B aTOMHBIX CIIeKTpax. Moxenu aroma.
[Tocrynater bopa. I'mmore3a ne bpouna. BonHOBbIE CBOMCTBAa BELIECTBA.
KopnyckymnsipHO-BOJIHOBOM IyaJiu3M CBOMCTB BEILECTBA. [TpuHIMIT
HEOIPEAECIECHHOCTH.

3apsan u macca aToMHBIX sanep. M3oronbl. CiUH U MarHUTHBIA MOMEHT SJIpa.
CocraBHble yacTh aTomMHOTO sapa. JledekT waccel. DHeprusi CBsI3M  spa.
YcroituuBocts saep. Ipupona sanepHsix cuil. B3auMoaeicTBue HyKJIOHOB.

PaanoakTuBHOCTh. 3aKOH paJAMOAKTUBHOrO pacrnana. [IpaBuia cmemnieHus.
bera-pacrian. Heurtpuno. BsaumornpeBpaileHusi HYKIOHOB. HeWTpoHsbl. SnepHbie
peaKkiuu.



4.3. Jleknun

e O0bem yacoB
w/n Ha3panue Tembl Ounas | 3aounas
dopma dopma
1 | KunemaTnka MaTepHaIbHONW TOUYKH 2 1
2 | JlunamMuKa MaTepuanbHOl TOUKH. 3akoHbI HploTOHA 2 1
3 | 3aKOH COXpaHEeHHUs MMITyJIbca 1 -
4 | Pabota. MomHOCTE. DHeprus. 3aKOH COXPaHCHUS SHEPTUH 1 -
5 | MexaHunka TBEpIOro TejIa 2 -
6 | MexaHuka Koje0aTeIbHOrO ABIIKEHUS 2 -
7 | OcHOBBI MOJICKYIISIPHOM (DU3UKHU 2 1
8 | TepmoauHaMuka 2 -
9 | DrekTpHyecKoe MoJie B BAKyyMe 2 1
10 | JAWpneKTpUKH U MPOBOJHUKH B JIEKTPUIECKOM I0JIe 2 -
11 | TocToSHHBIN TCKTPUUECKHIHA TOK 2 1
12 | MarHuTHOE 1oJie B BAKyyMe U BEIIECTBE 2 -
13 | DnexTpomMarHUTHAs WHAYKIUS 2 -
14 | DnekTpoMarHUTHBIE KOJeOaHUs 2 -
15 | 'eomeTpuyeckas M BOJIHOBAsI ONTHKA 2 -
16 | KBanToBas mpupojia H3Iy4YCHHUs 2 -
17 | OcHOBBI aTOMHOU U SIepHON (HHU3UKH 2 1
Hroro: 32 6
4.4. IlpakTH4ecKHe 3aHATUS
e O0bem yacoB
I /;1 Ha3Banmne Tembl Ounas 3aounas
dopma | popma
1 | KunemaTHnka MaTepuaJIbHON TOUKH 1 -
2 | lunamuka MaTepuaIbHONW TOUKH 1 1
3 | 3aKoH COXpaHEeHHs UMITyJIbca 1 -
4 | Pabota. MomHoCTh. DHeprus. 3aKOH COXpaHEHUs SHEPTUU 1 -
5 | Mexanuka TBepIOTO Tea 1 -
6 | Mexanuueckue KoieOaHUs ¥ BOJHBI 1 -
7 | OcHOBBI MOJIEKYJISIPHOHN (U3HKH 1 1
8 | TepmognHamuka 1 1
9 | DuekTpuiecKoe MoJjie B BAKyyMe 1 -
10 | JIMdIeKTpUKH M POBOJTHHUKH B IEKTPHUYESCKOM TOJIE 1 -
11 | IlocTOSHHBIHN ANMEKTPUIECKUI TOK 1 1
12 | MarauTtHoe noJie B BAKyyMe U BEILIECTBE 1 -
13 | DnekTpomMarHuTHasi HHAYKIHS 0,5 -
14 | DnexTpomarauTHbIe KoJeOaHus U BOJHBL. [lepemMeHHBII TOK 0,5 -
15 | I'eomeTrpudeckas v BOJTHOBAs onTHKa. PoTOMETpHst 1 -
16 | KBanroBas npupoaa U3Iy4eHuUs 1 -
17 ®dusuka atoma. ATOMHOE A1po. PannoakTMBHOCTh. 3aKOH pagHOaKTHBHOTO 1 -
pacnazaa. SlnepHbie peakuuu
HToro: 16 4




4.5. JJabopaTopHbIie padoThI

e O06bem yacoB
wn Ha3Banue Tembl Ounas |3aouHasn
¢opma | popma
1 | DneMeHTHl TEOPUH TOTPEITHOCTH. DU3NICCKIE BETHINHBI 1 1
2 | IlpubopHusiii cemunap. OnpeereHue yIEIbHOTO COMTPOTHBRIICHHUS POBOTHUKA 3 3
3 | Mastauk O0epOeka 2 -
4 OnpenereHne OTHOLICHHS TEIUIOEMKOCTEH Bo3ayxa MeTogoM Kinemana- 2 -
He3opma
5 | M3ydeHne 31eKTpoCcTaTHIECKOTO OIS 2 -
6 | OmpeneseHne 3JeKTPOEMKOCTH KOHACHCATOPOB 2 -
7 OnpenereHne ropu30HTAIBLHON COCTABIISIFOIICH HANPSKCHHOCTH MAarHUTHOTO 2 -
noJist 3eMiu
8 Nzydenne TemrepaTypHOil 3aBUCIMOCTH 3JIEKTPOCOMPOTHBIICHHUS METAJUIOB U 2 -
TTOJTYTIPOBOTHUKOB
HTroro: 16 4
4.6. CamocrosiTeibHasi padoTa CTyJIeHTOB
Ne O0beM yacoB
wn Ha3Banue TeMbl Bux CPC Ouynas | 3aouynas
dopma dopma
Uzydenne JTOTIOTHATETHHON 12 24
1 | Mexanuka JIUTEpAaTyppl 1O  JAHHOHM  TeMe.
Brimonnenue JoManiHero 3aJaaHus
Nzyuenune JOTIOJTHUTEIILHOM 10 24
2 | Konebanus v BOJHBI TUTEpaTypel 1O  JIaHHOW  TeMe.
BrimosiHenne 1oManiHero 3aJaHus
Nzyuenue JOIIOJTHUTEILHOM 12 24
3 Mouexyuspras usuica " TUTEpaTypsl 10  JIaHHOW  TeMe.
TepMOIMHAMHKA
BrimonHeHre JOMaIIHEro 3aJaHus
Nzyuenue JOIIOJTHUTEILHOM 12 24
4 | DnexTpuuecTBO JUTEpaTypel 0  JAHHOH  TeEMe.
BrimonHeHHe JOMaNIHero 3aJaHusl
Nzyuenune JOTIOJTHUTEIILHOM 12 24
5 | Maraetusm JUTEpaTypel 0  JAHHOH  TEMe.
BrimonHeHne JoManHero 3ajaHus
WzyveHnne nonomHUTETEHON 10 22
6 | OnTuka JIUTEPATYPHI 110 JAHHOH TeMe.
BrimosiHeHne 1oManIHero 3a aHus
N3ydeHnne nonomHUTENHHON 12 24
7 | AToMHas u sinepHas huznka JUTEPATypHI IO JAHHOH TeMe.
BrimosiHeHne 1oManiHero 3a1aHus
HTroro: 80 166

4.7. KypcoBbie padoThl nmo aucuuiinie «Ou3uka) He NMpeAnoarawTcs

Y4eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

[IpenogaBanue OUCHMUIUIMHBI BEAETCS C NMPUMEHECHHEM CIEAYIOIIUX BHUIOB
o0pa30BaTeNbHBIX  TEXHOJIOTHH: OOBSICHUTEIHHO-MULTIOCTPATUBHOTO
(TEXHONOTHS TIOJICPKUBAIOIIETO OOYYEHUS, TEXHOJIOTHS TMPOBEACHUS Y4YeOHOU

oOy4eHUs



TUCKYCCUHN), WH(GOPMAIMOHHBIX TEXHOJIOTHH (MPE3eHTAIMOHHBIE MAaTepuabl),
Pa3BUBAIOIINX M HMHHOBAITMOHHBIX 00Pa30BATEIHHBIX TEXHOJIOTHH.

[IpakTueckne 3aHATHUS MPOBOIATCA C MCIOJB30BAHUEM Pa3BUBAOLIMUX,
NpOOJEMHBIX, MPOEKTHBIX, HMHPOPMALUOHHBIX (HCHOJIb30BAHUE AJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYpPCOB  (DJEKTPOHHBIM  KOHCIEKT)  00pa3oBaTeNIbHbBIX
TEXHOJIOTUH.

6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALIMOHHOE O0ecrevyeHue
AUCHUNJIMHBI:
a) OCHOBHasl JIMTepaTypa:

1. Tpopumona T.U. Kypc dusuku: y4ued, mocobue mist By3oB. — Uzn. 14-e,
nepepad. u gon. / T.W. Tpobumona. — M.: Uznatenbckuii neHTp «Akagemusi», 2007.
— 560 c.

2. CasenbeB U.B. Kypc o6mieit ¢pusuku: yued, mocodue it By3a: B 5 Tomax /
N.B. CapempeB. — 6-¢ m3m., crep. — Cankr-lIletepOypr: Jlamp, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc o6meit ¢uszuxu. B 5 11. T. 2. DnexkrpuyectBo u
MarHeTusM: YueOHoe nocobue. 5-e uz., uctnp. — CII6.: MU3natensctBo «Jlanby, 2021.
—-352c.

4. CasenneB U.B. Kypc o6mieit pusuku. B 5 11. T. 3. Monekynsapnas ¢pusuka u
TepMOJIMHAMHUKA: YueOHoe mocobue. 5-e uzl., uctp. — CII6.: M3naTenscTBO «JIanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uszuku. B 5 t1. T.4. Bonubel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., uctp. — CII6.: UznatennsctBo «Jlanwy, 2021. — 256 c.

6. CaBenseB U. B. Kypc o6meit ¢usuku. B 5 T1. T. 5. KBanToBas omnrtuka.
AtomHas ¢uznka. Pusnka TBepaoro rena. Gusnka aTOMHOIO SApa U AJIEMEHTAPHBIX
yactull: YueOHoe nmocobue. 5-e usl., uctp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. letnad A.A., AABopckuit b.M. Kypc puzuku: YueGHoe mocobue asisi BTy30B.
M.: Breicmas mikona, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no ¢uszuke: YuebHoe mocodue. M.
Bricmas mikona, 1981. — 496 c.

3. Bonbkenmreiin B.C. COopHuk 3aa4 no oduiemy kypey ¢usuku. M.: Hayka,
1985. — 384 c.

4. T'onpaun JIJI. PykoBoACTBO K 1a00OpaTOPHBIM 3aHATHSAM MO (U3UKE. 2 U3[-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. Yuyebnoe nocodue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u tepmoauHamuka / Coct.: E.W.
Xapuenko, A.B. Hanenko. — Jlyranck: M3g-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2.  Xapuenko E.WM., Yanenko A.B., JlpnurBan E.}O. Yuebnoe mocoOue
«®Puzuka» B 3-x tomax. Tom 2. Dnexkrpoaunamuka. Konebanus u Bomubel / E.N.
Xapuenko, A.B. Yanenko, E.}O. JIemmtBan — Jlyranck: I'OY BO «JII'Y um. B.
Hamns», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.
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3. Xapuenko E.W., Yanenxo A.B., K.A. KopcyHnoB. YueOHOe mocobOue
«Duzuka» B 3-x tomMax. Tom 3. Ontuka. du3uka aToOMOB U MOJEKYJI. SnepHas
¢usuka / Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: N3a-Bo
JIT'Y um. B. Hansa, 2020. — 103 c. Per. Ne 40 VII oT 02.11.2020 1.

4. Meroauueckue ykazaHus K JabOpaTOpHbIM paboTamM MO JUCHUILIMHE
«OO0muit Pusznyueckuii mpakTuKym» (B 6-Tu 4actax), 4acTh 1. «BBenenue B oOmuii
busnueckuit npaktukym. [IpubopHbIil cemuHap» (sl CTYACHTOB HaIpaBJICHUS
noarotoBku 03.03.02 ®dusuka) / Coct.: E.FO. JleimrBan, H.B. Copoka — Jlyrauck:
N3n-o JII'Y um. B. Jlans, 2021. — 50 c.

5. Mertoanueckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO JUCIUILIMHE
«O0mmit  ¢uznyeckui MpakTUKym» (B 6-TW yacTsax), dvactb 2. «MexaHuka.
Mexannyeckue kojedanus u BojaHb / Coct.: E.1O. JIpnurean, A.B. Hanenko, H.B.
Copoka — Jlyranck: WUzn-so JII'Y um. B. [Mama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Metoandeckne ykazaHusd K JaO0OpPaTOpHBIM paboTaM MO JUCITUILINHE
«OO0muit pusmyeckuid npakTukym» (B 6-TW dyacTsax), 4yacth 3. «MosekynsapHas
busuka» (s cTtyaeHToB HampasiaeHus noarotoBku 03.03.02 ®dusuka) / Coct. E.A.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-so JII'Y um. B. Jans, 2022. — 55 c.

/. Metoanueckue ykazaHus K Ja0OpaTOpHbIM paboTaM MO JUCIUILIMHE
«OO0mmit puznueckuii mpakTUKym» (B 6-TH 4acTsiX), 4acTh 4. «DJIEKTPUUECTBO U
MarHeTusm» (i cryneHtoB HampaiieHus noarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

8. Metoauueckre ykazaHus K JaOOpaTOpHBIM paboTaM MO TUCITUTLIAHE
«OOmuit  puznueckuii npakTukym» (B 6-TM yactax), 4yacth 5 «Onrtukay (ans
cTyaeHToB HampasieHuss noaroroBku 03.03.02 dwusuka) / Coct. E.W. XapueHnko,
A.B. Yanenko — Jlyranck: M3n-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Metoandeckne ykazaHus K JaOOpaTOpHBIM paboTaM MO JUCITUILINHE
«O0mmit puzndeckuii mpakTUKym» (B 6-TH 4acTsx), 4acTh 6. «Pusuka atomay (s
cTyneHToB HampasieHus moarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko,
C.A. Kamenes — Jlyranck: U3n-go JII'Y um. B. Hans, 2022. — 25 c.

10. Meronuueckue ykazaHHs K CaMOCTOSITEIbHOM paboTe MO JUCIMILINHE
«Dusuka» / Coct. E.IO. JIpmmrBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauyeckue yka3zaHUd K MPAKTUYECKUM 3aHATUAM [0 JUCLUILIMHE
«Duzuka» (B 2-x yacTax), yacTh 1 «Mexanuka. MonekymnsipHas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-Bo JII'Y um. B. [lans, 2020. — 188 c.

12. Meroanueckue yka3zaHus K MPAKTUUYECKUM 3aHATUAM [0 JUCLUILIMHE
«Dusuka» (B 2-X 4acTAX), 4acCTh 2 «INEKTPUUECTBO U MarHeTusm. OnTuka. AToMHas
u saeprHas ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3a-so JII'Y
um. B. Jlans, 2021. — 194 c.

r) UHTepHeT-pecypcenbl:

eMuHnuctepctBO oOpazoBaHusi u Hayku Poccuiickoit ®egepanuu —
http://MunOOpHaYKH.pD/

eDenepanpHas cioykba 1o Ham30py B cdepe oOpa3oBaHUS W HAYKH —
http://obrnadzor.gov.ru/
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/

eMunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoit Pecrybnuku —
https://minobr.su

eHapoausiii coBet Jlyranckoit Hapoanoit Pecniyonuku — https://nsinr.su

e[lopran denepanbHBIX TOCYAApPCTBEHHBIX O00pa30BaTEIbHBIX CTaHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e OentepanbHbIil opTan «Poccuiickoe odpazoBanue» — http://www.edu.ru/

elHpopmarmonnas cuctema «EQMHOE OKHO JOCTyma K 00pa3oBaTelbHBIM
pecypcamy» — http://window.edu.ru/

eDenepanbHbli  LEHTP HWHPOPMAIIMOHHO-00Pa30BaTENbHBIX PECYpCOB  —
http://fcior.edu.ru/

DJIeKTPOHHbIE OUOJIMOTEYHbIE CUCTEMbBI H PecypcChl

e DJIeKTPOHHO-OMOMMOTeUHass  cucrema  «KoHcymbTanT — cTyaeHTay  —
http://www.studentlibrary.ru/cgi—bin/mb4x

® JJICKTPOHHO-OMOIMOTEeUHAS cucTemMa «StudMed.ru» —
https://www.studmed.ru

e JekTpoHHbIN KaTanor Hayuno-texauueckoi 6ubmmorexku FOPTITY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO0pasoBarenpHas atdgopma FOpaii — https://urait.ru/register

eHayunas AIEKTPOHHAs oubnuoTeKa eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHbiii pecypc OM0JIHOTEKH 00pa30BaTeIbHOM OPraHU3alUuU
eHayunas 6udnuoreka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MarepuajbHO-TEXHUYECKOe M NPOrpaMMHOe  olOecredyeHue

AUCIHUANJIMHBI

OcBoeHnue AUCHUITIINHBI «Duzukay npeamnojaract HUCITOJIB30BAHUC
aKaJeMHYECKUX ayJUTOPUM U y4eOHBIX JabopaTOpui, COOTBETCTBYIOIIUX
JENCTBYIOIIMM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPpMaM.

[Ipouee: pabouee mecTo mpemnojaBaTelisi, OCHAIIEHHOE KOMMIBIOTEPOM C
NOCTYNIOM B VIHTEpHET.
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https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

ITporpamMHoe obecnieuenue:

OyHKIHOHATBHOE
Ha3HaA4YeHHe

BecmiaTtHoe
NMPorpaMMHoe
ob0ecrneueHue

CcbLIKH

OducHbIi TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHepaHI/IOHHa}I cucrema

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpaysep

Opera

http://www.opera.com

ITouToBEBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penaktop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHouHble cpeacTBa MO JUCUMILIMHE

IlepeueHp KOMIIETCHIMI (JIEMEHTOB KOMIICTCHITUM),

IMacmopr

«Duznka

OLIEHOYHBIX CPEACTB MO Y4eOHOMH TNCIUIJINHE

dbopMUpyeMBIX B

pe3yibTaTe OCBOCHUS YUEeOHON JUCIUTUIMHBI (MOIYJIS) UM IPAKTUKH

HNuaaukatopsl
“ Ortansl
No Kon § CDopMyanOBKav JIOCTHUKEHUN KOHTpOJEI/IpyeMLIe TEMBI T —
/g | KOHTPOIMPYEMOi | KOHTPOIMPYEMOH | KOMIETEHIIH gno yueOHOW AUCHUIIINHEL, (cemectp
KOMIIETCHIINU KOMITETCHIIUU peanuzyemoit MPAaKTUKU
U3y4YeHNUs)
TACITATITIHE )

1 | OIIK-1. Crocoben pemary | OIIK-1.1, Tema 1. Mexanuka. 2
WH)KEHEPHBIE OIIK-1.2, Tema 2. Konebanus u 2
3a1a4u B OIIK-1.3, BOJIHBI.
npodeccuonansHoi | OIK-1.4. Tema 3. MonekynspHas 2
JNEATEILHOCTH C ¢u3uka u
WCTIOJIb30BaHHEM TEPMOJIMHAMUKA.

METOJI0B Tema 4. DnexTpu4ecTso. 2
CCTCCTBCHHBIX HayK, Tema 5. Marsetusm. 2
MaTeMaTHYECKOTO Tema 6. OmTHKA. 2
aHamsa n Tema 7. ATomMHas 1 2
MOZACTUPOBAHKA. syepHas (hu3MKa.
IToxa3aTenu n KPUTECPHUH OICHUBAHUA KOMHCTEHHI/Iﬁ, OIMMCaHHue IIKaJI
OICHUBaAHUA
Ne Kon Kontponupyemslee HanmmeHoBanue
i KOHTPOJIMPYEMOI [lepeuens nmIaHUpyeMbIX Pe3yJIbTaTOB TEMbI Y4eOHOH OLIEHOYHOTO
KOMITETCHIINH JUCTIUATUTAHBI cpeicTBa
1. | OIIK-1 3HaTh: OCHOBHblE (usnyeckue sBieHus, | Tembl 1-7 Bormpocst
WJEU U NPUHLMIIBL, COCTABIISIOIINE OCHOBBI 9K3aMEHALMOHHBIX
OIIK-1.1, COBpeMEHHON (U3UKH; 3aKOHBI (PH3UKH U pabor,
OIIK-1.2, rpaHullbl HUX MOPUMEHUMOCTH; OCHOBHBIE KOHTPOJIbHBIE
OIIK-1.3, (u3NUecKue BEIMYMHBI M KOHCTaHTBI, HX paboThI.
OIIK-1.4. oTpezieNieHue, CMBICH, CITIOCOOBI ¥ €TMHHIIBI

WX M3MEpEeHUs; Ha3HAuYeHHE M TPUHIIUIIBI
IEeNCTBUA BaKHEHIIINX (hm3ugecKux
npubOpoB.

YMeTh: NpUMEHSTH (U3MYECKHE 3aKOHBI;
TPAaKTOBaTh CyTh (HU3MUYECKHUX SIBJICHUH,
BEJIMYHMH u TIOHSITHIA; BBIpAXaTh
¢usnueckue BenuuuHbl B cucteme CU;
paborartb c 71a60pPaTOPHBIM
000pyZIOBaHNEM; UCIIOJIL30BATh METOIHKU
¢usnueckux u3MepeHHiH u  00pabOoTKH
IKCTIEPUMEHTAIILHBIX JIaHHBIX.

Bnanets: HaBBIKAMU MIPUMEHCHUS
OCHOBHBIX 00MIe(U3NIECKUX 3aKOHOB U
NPUHIMIIOB;,  METOJOJOTHUEH  peleHus
3ajady M3 PA3IUUHBIX pa3lesoB oOuien
busnkm; METOJIaMH ¢bu3nKo-
MaTeMaTHYECKOro aHaiu3a AJsl PELICHHUs
€CTECTBCHHOHAYUYHBIX 3a1a4 u
¢du3nuecKoro MOJICJIUPOBAHUS B
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WHXKEHEPHOH MPaKTHKE; HaBBIKAMH
00paboTKu u WHTEPIPETUPOBAHUS
pe3yIbTaTOB AKCIIEPUMEHTA.

@oHbI OIIEHOYHBIX CPEJCTB MO0 AMcHUuIInHe «Pu3nka»
Bonpochbl kK KOHTPOJBLHBIM padoTam:
TecTbI

1. MarepuanbHas ToYka ABUKETCS BAOJb ocu (OX, 3aBUCUMOCTh KOOPJWHATHI X OT

BpeMeHH t uMeeT BUA X =3+ 2t +05t2. OnpenenuTh 3HAYEHHUE CKOPOCTH TOYKU B

MOMEHT BpeMeHH =2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; TN 3,5 wm/c.

2. 3a 3 cexyH/bl CKOPOCTh PaBHOMEPHO BBIpocia ¢ 3 km/4 10 39 km/4. Onpeaenursb

YCKOPEHHE.
A) 12 xm/u?;, B) 3,33 m/c%; B) 12 M/c?; T) 0,3 m/c?.

3. OmnpenenuTs YriioByIO CKOPOCTh TOUKA PABHOMEPHO BPAIIAIOIIEHCS CO CKOPOCTHIO
v=0,5 m/c o okpyxxkHOCTH paaguyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha marepuanbHyi0 TOYKY ACHCTBYIOT ABE B3aMMHO MEPIEHIUKYISPHbIE CHUIIbI

0,3 Hu 0,4 H. PesynbTupyrorias cuia 1edcTBUs paBHa...
A)0,1H; b)0,7H; B)0,5H; I')-0,1 H.

5. C kakoil cujoi HYXKHO JEWCTBOBATh Ha TEJIO Maccold M=3 Kr, 4TO Obl OHO

JBUTAOCh C IIOCTOSIHHBIM ycKopeHueM a=1,5 m/c??
A)9H; Bb)2H; B)0,5H; T)4,5H.

6. K mpyxwune, pactsayToi Ha 3 cM mpuioxkeHa cwia 39 H. Halitu kxécTkocTh
MPYKUHBI.
A)1,3H; b)1300H; B)117H; I') 1,17 H.

7. UeMy paBHa KMHETHYECKas DHEPTHUsI I1apa Maccoit 4 Kr, 00J1a1atoIero UMIMyJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B) 18 Ix; I')6 Ix.

8. Haiftu MOMEHT MHEpIIUU MaTepUaIbLHON TOYKH C Macco M=9 kr, ynanéHHO# OT

OCH BpallleHHs Ha paccTosgHue =9 cM.
A) 729 xr-m?; B) 81 xr-m?;, B) 0,073 kr-m?%;, T') 1 kr-m2.

9. MomeHT uHepuuM Koneca 5 kr-m2. Kakoil MOMEHT cul HPHJIOKEH K KOJIECY,
BpaLIAIoNIEMYyCs ¢ YII0BbIM yckopeHueM £=0,02 pan/c??

A)0,4H-m; B)0,5H-M; B)0,004 Hw™m; I')0,1 H-wm.
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10. OnpemenuTs MOMEHT MMIYJIbCa Tela C MOMEHTOM HWHEPIUH J=2 KI"M?,
BPAIIAIOIIETOCS C YTIIOBOM CKOPOCTHIO =8 paj/c.
A) 16 kr-M?/c; B) 4 xr'm%/c; B) 0,25 xr'm?/c; T) 1 kr-m?/c.

11. Cxonbko mosekyn B 1000 moiib BeriecTBa?
A) 6,02:10%; B) 10% B) 6,02:10%; T') 100.

12. CxoJibKO KOJIMYECTBa BellecTBa B 32 rpammax kuciopoja O,?
A) 0,001 monb; B) 2 monb; B) 32 monw; I') 1 Mok,

13. Onpenenuts MossipHyO Maccy HaSOa.
A) 78:103 kr/monnb; B) 98-10° kr/mons; B) 98 kr/mons; I') 50-107 kr/mMoisb.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenust CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCSA AaBJICHHE HUJCANTBHOTO Ta3a, HAXOMSIIErocs B TePMETHYHOMN
eMKOoCTH npu nossimieHnu Temiepatypsl ¢ 300 K go 450 K?

A) Beipacrer B 1,5 pa3a; b) monusurcs B 1,5 pasa;

B) Beipacter Ha 150 I1a; I') monusutcs Ha 150 Ila.

16. Kak u3meHUTCs TaBJIeHNE WICABHOTO ra3a MpH yBEINUYEeHUH KOHIICHTPAINH B 3
pasa U CHUKEHUH TEPMOAMHAMHUYECKON TEMITEpATypsl B 2 pasza’?

A) ymensmures B 1,5 paza; b) yBenuuutcs B 1,5 pasa;

B) yBenuuurcs B 6 pa3; 1) ymensiuurcs B 6 pas.

17. Kakas paboTa coBepIuaeTcs MaeaabHbIM Ta30M IIPU PaCIIMPEHHu oT 2 M° 10 7 M°
u rioctosHHoM aasiieHuH 100kI1a?

A) 500 xIx; b) 20 x/Ix; B) 50 mxlx; I') 0,02 xJIx.

18. UneansHOMY razy cooOnum KoaudecTBo TerioThl Q=5 kJ[k. Kak uamenurcs
€ro BHYTPEHHSISI DHEPTHUsl OH COBEPIIUT padoty A=3 k/[x?

A) yBenmuunred Ha 2 k/Ix; bB) ymenpmmrcs Ha 2 kJ[k;

B) yBennunres Ha 8 k/[x; I') ymenbmurcs Ha 8 kJDx.

19. OnpeaenuTs K.I.J. IPoIiecca, €CJIM ra3 MoJIydus OT HarpeBaTelis KOJIMYeCTBO
temnothl 9 kK, a oxnaaurento nepenan 6 kJx.
A) 1/4; Bb)2/3; B)1/2; T')1/3.

20. KakoBa Temneparypa oxmaaurens npu mukie Kapho, ecnm k.a.jg. nukia 0,2, a
temneparypa Harpesareinsa 400 K?
A)333K; b)80K; B)320K; I')480K.

21. Kak w3MeHUTCS Cuia B3aWMOJICHCTBUSA JBYX TOYEUHBIX 3apsA/IOB, €CIH
AEKTPUYECKUI 3apsij] KaXJA0ro YBEIWYHTh B 3 pa3a, OJHOBPEMEHHO YBEIINYWB
paccTosiHie MEeXa1y HUMU B 3 paza?
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A) He uzMenutcs; b) yBenumuutcs B 3 pasa;
B) ymenbmutcs B 3 pa3a; [') yBennuutcs B 9 pas.

22. KakoBa HampspKEHHOCTh JJICKTPUYECKOTO TMOJIsA, €CIW Ha TOYECUHBIA 3apsij
BesimuuHbl 0,2 K gelicrByet cuia 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

23. UeMy paBeH MOTEHLIHAI JIEKTPUUECKOIO MO B TOUKE, B KOTOPOM
anexkTpuueckuit 3apsa Benmundon 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

24. HailTu 3J1eKTpPOEMKOCTb JIByX KOHJICHCATOPOB, EMKOCTBIO 3 MK®D, COeIMHEHHBIX

MOCIIEI0BATENBHO.
A) 0,67 Mmx®; b) 6 Mx®D; B) 3 mMx®d; I') 1,5 Mxd.

25. Haiitu 371eKTpOEMKOCTb JBYX KOHIEHCATOPOB, EMKOCTBIO 3 MK®D, COCTMHEHHBIX

napajuiesibHO.
A) 3 Mk®; Bb) 1,5 Mmx®; B)6 mxd; I') 0,67 mxD.

26. B omHOpOaHOE 3eKTpUUEcKOe Tosie ¢ HanpsbkeHHOCTh £=1800 B/M momecTuiun
JADJICKTPUK C JUAJICKTPUUYECKON MNPOHMUIIAeMOCThI0 £€=6. KakoBa HaNpssK€HHOCTH

NOJISI BHYTPH JAUBJIEKTPUKA?
A) 300 B/Mm; Bb) 50 B/m; B) 150 B/m; I') 1080 B/wm.

27. Kaxkoii 3aps/1 JOKEH IPONTH uepe3 MOoMepeyHoe CedeHre MPOBOAHMKA 3a |
MUHYTY, YTOOBI TOK ObLIT paBeH 60MKA?
A) 10°Km; B)60-10°Km; B) 10°Km; T) 3,6:10° Ku.

28. Kakoii Tok rmoTeder uepe3 pe3uctop conporusieHneM R=2500 Om npu pa3HOCTH

MOTEHIIUAJIOB Ha ero KoHIiax 10B?
A)250 A; B)250mMA; B)4wmA; T)4A.

29. Kakas sHeprus BbieNseTcs B mpoBoAHMKE ¢ conpoTuBiaeHruemM 300 Om 3a
MOJIMUHYTHI NpH npoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ixx; B) 360 Ix; I')9 x/x.

30. [Ba pe3uctopa, conpoTuBieHrneM 2 OM Kax/blii, COSJMHEHBI MapaJlIeIbHO.
KakoBo conpoTuBieHne Takoro coeAMHeHus?
A)40m; B)10Om; B)20Owm; I')3Om.

31. Dnextpon (3apsn -1,6:10"°Kn) Bieten co ckopocTeio V=5 M/c B OHOPOJHOE
MarautHoe noje B=300 MxTn nepneHaAuKyIsIpHO JIUHUAM UHAYKIUU. OnpeaenTh

3HAYCHUEC CUJIbI, I[GI\/'ICTBYIOH_Ieﬁ Ha HpOTOH B MArHuTHOM IIOJIC.
A)2,410°H; B)2,4102H; B)2,410%H; T)0 H.
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32. Kak u3MeHuTCs cujia ASHCTBUS OJTHOPOTHOTO MArHUTHOTO TOJIS Ha DJIEKTPOH,
€CJIM YTOJI MEXAY CKOPOCTBIO AJIEKTPOHA U BEKTOPOM MArHUTHOW MHAYKIUU
n3MeHuThb ot 30° 10 90°?

A) yBenuuutes B 2 paza; b) ymenbmutes B 2 pasa;

B) yBenuuurcs B 3 paza; ') ymensiuutes B 3 pasa.

33. OHpCI[CJII/ITG BCPHOC HAIIPABJICHUC CUJIbI HopeHua I OTPHULIATCIIBHOTO 3apAaa.
o

v v v v
-q g -q g g Fl l_;l g
O - ®_} [ - . o <—_q<—>
| Fx
A b B I

34. OnpenenuThs BEPHOE HAMPABICHUE JTUHUA WHIYKIIMA MarHUTHOTO TIOJIS
IIPSAAMOJIMHEWHOT'O IIPOBOJHUKA C TOKOM.

AT AT AT AT
—_— = ddl ~ S~y -
> B Bt S=—t—"_B B o

35. Kak u3MeHUTCS HHIYKIIAS. MATHUTHOTO TIOJIS, CO3/ITaBaeMOT0 OECKOHEYHO
JUTMHHBIM TTPOBOTHUKOM, €CJTU CHUTY TOKa YBEJIMYUTH B 1,5 pa3a, a TOUKy
HAOJIOICHHS YIATUTh Ha paccTosiHUE B 3 pasa Oosibiiee?

A) ymensmmmTes B 2 pa3a; b) yBenuuutcs B 2 pasa;

B) ne usmenurcs; I') ymenbmures B 1,5 pasa.

36. Ecnu cuny Toka B IBYX MapajuiebHBIX IPOBOJAX YBEJIUYUTH BABOE, a
paccTOsTHUE MEXITY HUMU YMEHBIIUTB B 3 pa3a, TO CHJIA UX B3aUMOJIECHCTBUAL. ..
A) yBenmuuuted B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymensimuTcs B 6 pa3; I') ymenbmutcs B 12 pas.

37. Inockuii kouTyp miomaaso S=200 cM? HAXOAUTCS B HOCTOSHHOM OJHOPOAHOM
MarHuTHOM 1noJie ¢ uaaykuued B=0,3 Txi Tak, 4To TMHUM MAarHUTHOM MHIYKIUH
MIPOHU3BIBAIOT IJIOIIAIb MO yriioM 60° k HopManu KoHTypa. OnpenenuTs MOTOK
MAarHUTHOW UHAYKIHUU YEPE3 KOHTYP.

A)0,03B6; B)0,3B6; B)30B6; I')3 MB6.

38. Kak n3MeHUTCS TOTOK MarHUTHOM MHIYKITUU Yepe3 KPYTIIbIi MIIOCKUN KOHTYP,
€CJIM MAarHUTHAas MHIYKLWS YMEHBIIUTCSA B 3 pa3a?

A) yBenuuures B 3 pa3a); b) ymenbmures B 1,5 pas;

B) ymenpmutes B 9 pa3; I') ymenpmuTcs B 3 pasa.

39. MaruuTHbI{ IOTOK Y€pe3 MPOBOISALIUMN KOHTYP U3MEHSETCS PAaBHOMEPHO TaK, YTO
3a 5 MuHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYpE.
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A)0,5B; B)2B; B)0,03B; I')50B.

40. TpoBoasIas paMKa IIOMAansio S=9 cM? Bpalaercs ¢ yIiIoBoi CKOPOCThIO =6
¢! B omHopoaHoM MarauTHOM 110J1€ ¢ B=0,45 Ti. OnpenennTs MaKCUMAaIbHOE
3HaueHue J/]C B pamke.

A) 2,43 mB; Bb)3kB; B)67,5ukB; I') 83 B.

41. KakoBa u3nyuareabHoCTh R™ abComoTHO YepHoro Tena npu temneparype 20 °C?
A) 9 MB1/M?; B) 418 Br/™M%;, B) 1,7-10° Br/m?;, TN) 1 MxBt/M2.

42. Kak U3MEHUTCS U3JIy4aTeIbHOCTh a0COIIOTHO YEPHOTO TEJa, €CIIM TEMIIepaTypa C
300 K yBenuuunace Ha 300 K?

A) yBenmuuuted B 4 paza; b) yBenmuutcs B 2 pasa;

B) yBenuuurcs B 16 pa3; ') He u3smeHuTcs

43. KakoBa JJIMHA BOJIHBI, HA KOTOPYIO MPHUXOIUTCS MAaKCUMYM YHEPTUM U3TydCHUS
a0COJIFOTHO YEpPHOTO Tela Ipu temmneparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxm; B) 0,63 mxMm; I') 0,48 MM,

44, Onpenenuth Maccy GOTOHA U3TYyUCHHS C JUTMHOW BOJHBI 550 HM.
A)9,1-10% kr; B)1,67-10% kr; B)4,02-10% kr; T') 6,67-10 k.

45. KakoBa paboTa BbIX0JIa JIEKTPOHOB U3 MeTaa, ecid (poTtodPpdheKT HaunHaeTcs
TIpU 9acToTe nanydenus 5,28+ 10 'y u Bbimie?
A)3,5-10 JIx; B)1,6:10° Ix; B)4,0-10%° JIx; T')4,7-107° Ix.

46. CormacHo mocTynataM bopa, ompeieauTh MOMEHT HMIIyJbCca SIEKTPOHA Ha
cTanuoHapHol opbute ¢ N=3. [locrosunas [Tnanka i=1,05-103* Tx-c.
A)3,15-1034 JIx-c; B)1,05-1034 JIx-c; B)2,1-103 JIx-c; T)4,2-103 Ix-c.

47. Snpo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 nelitpoHa u 3 mpoToHa;
B) 4 npotona u 7 nelitponoB; [') 4 mpoToHa u 3 HEUTpPOHA.

48. YeMy paBHO cpeaHEe BPeMs )KH3HU T PaJUOAKTUBHOTO Spa, €CIU TIOCTOSHHAS
PaZIMOaKTHBHOTO pacnana pasHa 1 ul?
A)0,28:10%¢; B)60c; B)3600c; Il c.

49. Kak M3MEHHUTCSI aKTUBHOCTh U30TOMA C MMOCTOSIHHOW PaMOaKTUBHOTO pacmnaaa
A=1 mun 3a Bpems t=41,6 c?

A) yMEHBIIUTCS MOYTH 10 HYJIs; b) ymenbiutes B 1,4 pasa;

B) ymensmmurcs B 1,17-10% paza; I') ymenbmuTes B 2 pasa.

50. B pesynbrare spepHoii peakmum 7N*+,He*—X+H! obpasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB sipa X?
A)17; B)S; B)9; T)O0.
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KpuTtepun n mkana oueHMBaHUA M0 OLEHOYHOMY cpeacTBy «TecTb»

kana OIICHUBaHUS Kputepuii oneHuBaHus
(nHTEpBAI OAIITOB)
5 KonTponbHas paboTa BHIIIOIIHEHA HA BEICOKOM YPOBHE (TIpaBUIIbHEIE
otBeThl nanbl Ha 90-100% Bompocos/3anay)
4 KonTpoinbHas paboTa BBINOIHEHA HA CPETHEM YPOBHE (ITPaBUIILHBIC
OTBETHI TaHbl Ha 75-89% Bompocos/3amay)
3 KontponbHas paboTa BITOTHEHA HA HU3KOM YPOBHE (TIPAaBUIILHBIE OTBETHI
nanbl Ha 50-74% BonpocoBs/3aiay)
2 KonTpoinbHas paboTa BBINOJIHEHA Ha HEYTOBJICTBOPUTEIILHOM YPOBHE
(mpaBMIIbHBIE OTBETHI TaHBI MeHee deM Ha 50%)

OneHo4vHbIe cpeacrea nJjs l'[pOMe)KyTO‘IHOﬁ arTrecranmmmu (3K3aMeH)
Teopeanecmle BOIIPOCHI

. Cucrema orcuera. Tpaekropus. [1yTs. Ilepemerenue.
. CkopocTts. YckopeHnue. TaHreHIIManbHOE U HOPMAJIBHOE YCKOPEHHE.
. KuHemaTuka u XapakTepHUCTUKHM BPaIaTEIbHOTO ABUKECHUS.
. 3akonbl HetoTona. Cuna. Ummynec. Macca.
. Cuitel B mpuposie. Buibl B3aMMOIEHCTBHSI.
. 3AKOH COXPAaHEHMS UMITYJIbCA.
. JIBIJKEeHME Tena epeMEHHON MacChl.
. KoncepBaruHblie cuibl. Pabota. MOMIHOCTS.
. Kunetnueckas sneprus. llorenuumansHas sneprus.
10. 3akoH coxpaHEHHSI SHEPTUH.
11. IenTp Macc. JIBu>keHHE IIEHTpa Macc TBEPJIOTro Tela.
12. Moment unepuuu. Teopema lllteiinepa.
13. Kunernyeckasi 3HEpTHsl BpallleHHS.
14. MomeHT cuibl. MOMEHT uMIyJibca.
15. Pa6ota nipu Bpaienuu tena. OCHOBHOE ypaBHEHUE TUHAMUKU
BpalIaTEIbHOIO JBUKEHUS.
16. 3akoH coxpaHEeHHs] MOMEHTa UMITYJIbCA.
17. TIpeobpazosanus ['anunes. [loctymarsr CTO.
18. IIpeobpazosanus Jlopenma. Crnenctus u3 nmpeodpa3zoBanuii Jlopenia.
19. HennepuuanbHble CUCTEMBbI OTCUETA.
20. KonebarenbHblii miporiecc. ['apmoHndeckre kojieOanus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHUl. XapaKTepUCTUKH KOJIeOaHU M.
21. VYpaBHeHHe 3aTyXaloIIUX KOJIeOaHUl U ero perieHue.
22. YpaBHEHHE BbIHYXICHHBIX KoJieOaHul U ero peiieHue. Pezonanc.
23. IIpyxuHHbIil MasTHUK. Pu3nueckuil MassTHUK. MaTeMaTuyecKuii MasiTHUK.
24. CnoxxeHre rapMOHUYECKUX KOJICOAHUH.
25. MexaHnveckue BOJIHBL. YpaBHEHHE Oerylied BOJNHBL. AMIUIMTY/a, 4acToTa,
JUTMHA BOJHBI, (Da30Basi CKOPOCTH BOJIHBL. BoHOBOE ypaBHEHHE.
26. Ilpunuun cynepnosuiu BoaH. Matepdepenius BonH. CTosiune BOTHBI.
27. 3BykoBbie BosHBL Dddekt Jlortepa. YiprpasByk. UHbpa3Byk.

©Coo~NOoO Uk, WN

20



28. Cuna Apxumena. Y ciioBue IIaBaHus TeJL.

29. YpaBHeHHE HEpa3pbIBHOCTU CTpyd. YpaBHeHue bepnymmu. JlamuHapHOe U
TypOynieHTHoe Teuenue. Yucio PeitHomnbaca.

30. OcHOBHBIE TIOJIOKEHUSI MOJCKYJIsIpHO-KUHeTH4Yeckoi Teopun (MKT).
OCHOBHBIE MOHATUS U ONIPEICTCHUSI MOJICKYISIPHON (PUBUKHU.

31. Uneanbupiii Ta3. CBoOMCTBa wuACaNbHOTO Taza. TepMOIUHAMUYECKHE
MapaMeTpbl COCTOSIHUS.

32. OcunoBuoe ypaBHenue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHHe
COCTOSIHUA UjieanbHOoro raza (Ypasnenune MenneneeBa-Kianeiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. p-V AHarpaMMbl H30MPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbsca. [lonpaBku ypaBHenus Ban-gep-Baanbsca u
ux ¢uznuecknii cMbici. M3otepmel Ban-nep-Baannca.

35. Pactipenenenne MakcBemna. XapakTepHble CKOPOCTH pachpeiesieHus
Makcsemnna.

36. Pactipenenenne bonsiiMana. bapomerpudeckas dhopmya.

37. SIBnenuss mepeHoca B TEPMOJAMHAMHUYECKHM HEPABHOBECHBIX CHCTEMaXx.
TemmonpoBoaHocTh. uddysus. BsaskocTs.

38. Uuciio  cremeHeil  cBOOOABI  MoJieKynbl.  BHyTpeHHssT — sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3aKOH PaBHOPACIPEIEIICHUS SHEPTUU 110 CTEICHAM
CBOOO/IBI.

39. Pabora, coBepiraemasi cucTeMoil ipu u3MeHeHUu oObema. OmpeserneHue
paboThI, COBEpIIAEMON TEPMOANHAMUYECKON CUCTEMOM MPU U30IMPOIECCaX.

40. IlepBoe Hauano TtepMoauHamuku. CreacTBUs U3 TEPBOTO Hayaia
TepMOAMHAMUKHU. VI3MEHEHNE BHYTPEHHENW SHEPTUH ITPU U30IIPOLECCAX.

41. KoinuecTBO TEIUIOTHI. AMabaTUUEeCKU Mpolecc. YpaBHEHUE aauadaThl.
P-V nuarpamma annabaTuyeckoro mpoiecca.

42. TenaoeMKOCTb. YpaBHeHue Maiiepa. [Toka3zarenb auadaThl
(xoaddurment Ilyaccona).

43. [TomutponHbIid TIpoliecc. Y paBHEHUS MOTUTPOIIBI, TOKA3aTeNlb MOJIUTPOIIHI.
[Toka3aTesb MOMUTPONBI ISl ©30IPOLECCOB.

44, TennoBas mamuHa. KpyroBele mpolieccel: p-V amarpamma, pabota mpu
Kkpyrosom npouecce, KII/I.

45. lluxkn Kapuo: p-V nuarpamma, omnucanve mnpoueccoB 1ukia, KIII.
Teopema Kapho.

46. TepMOIMHAMUYECKOE  OMNpENEJICHUE  IHTPOIUHU. Craructuyeckoe
omnpezeneHure 3HTponuu. OCHOBHbIE CBONCTBA SHTPOIHUU.

47. I3mMeHeHue  SHTpONMM  TpU  HU30mpoleccax.  Brtopoe  Hayano
TepMoauHaMHuKU. CIeACTBUS U3 BTOPOTO Havajga TePMOAMHAMUKH.

48. DnexkTpuyecKuil 3aps U 3aK0H ero coxpaneHust. 3akoH Kymnona.

49. DnexTpuueckoe mnoje. HanpspkeHHOCTh 3JICKTPUUYECKOTo MOJIs.

50. Teopema I"aycca u e€ npuMeHeHue.

51. Pabora npu nepeMenieHnn 3apsiia B JICKTPUIECKOM TIOJIE.

52. LHupkynsus Bektopa E.

53. IoTeHuman u pa3HOCTh MOTEHIIUATIOB. DKBUTIOTEHIIMAILHBIE TOBEPXHOCTH.

54. CBs13b MEXy HAPSHKEHHOCTBIO U TIOTEHIIUAJIOM.

55. JIMANEKTPUKHU U TPOBOJIHUKH B 3JIEKTPUYECKOM MOJIE.
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56. BeKTop 3/1eKTpUIECKOTr0 CMEILCHHUSI.

57. Dnexrpoemkocth. Konnencarop. CoeiuHeHE KOHIEHCATOPOB.

58. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPIus AIEKTPUUYECKOTO TOJIS.

59. IlocrosiHubI  dnekTpuyeckuii Tok. Cuina TOKa, IUIOTHOCTh — TOKA.
Conpotusnenue. dnekrpoasuxyias cuna (3C).

60. 3akon Oma Jy1s1 y9acTKa 1 TIOJTHOM 1S .

61. 3akon Jxoymns-Jlenna.

62. Pa3zBeTBieHHble anekTpuueckue enu. [Ipasuna Kupxrodga.

63. MarautHoe mosie. MarHutHasi MHIYKIMS W HANPsHKEHHOCTh MarHUTHOTO
OJISL.

64. 3axon buo-CaBapa-Jlamnaca u ero npuMeHeHue.

65. BanmopeticTBue TOKOB. 3akoH Amrepa.

66. DnexTpuyeckas yactuiia B MarHuTHoM nojie. Cuna JlopeHia.

67. CunoBble TuHUU MarHuTHOTO oSt [upkymsiims BekropoB B 1 H. Teopema
O TIOJTHOM TOKE.

68. MaruuTHsbli otok. PaboTta no nepeMerieHnio Toka B MAarHUTHOM TIOJIE.

69. SIBiieHue IEKTPOMArHUTHON UHAYKIMH. 3akoH Dapanes. Bpamenue
PaMKH B MarHUTHOM I10JI€.

70. SIBnenne caMOMHIyKIMU. IHIYyKTUBHOCTH KOHTYpA.

71 V3MeHeHue TOKa MU 3aMbIKAHUU LIENU U pa3MbIKaHUU IIETIH.

72. DHeprusi MarHUTHOTO MO0JIL. DHEPrUs KOHTYpa C TOKOM.

73. Konebatenbupiii  KOHTYp. CBOOOAHBIC SJICKTPOMATHUTHBIE KOJICOAHMS.
®opmyna TomcoHa.

74. 3aryxarouiye 1 BbIHYXJACHHbIE 3JIEKTPOMATHUTHBIE KOJIEOaHUS.
HuddepenunanbHoe ypaBHEHHE KOJEOAHUI U €r0 pellIeHuE.

75. Ilepemennsiil Tok. 3akoH OMa /1J1si IEPEMEHHOT0 TOKa. MOIITHOCTh
NEPEMEHHOr0 TOKa. BEeKTOpHbBIE TuarpamMmal.

76. OcHOBHBIE 3aKOHBI reoMeTprueckoit onTuku. [Ipuaiun depma.

77. ®opmyna ToHkoW JMH3BL. [locTpoeHue W300pakeHU B TOHKUX JIMH3AX.
dokyc, PoKycHOE pacCTOsIHUE, ONITUYECKAs! CUIIa.

78. Nntepdepennus ceera. udpaxius ceta. [Ipumepsr.

79. TIonspuzanus ceera. 3akoH Mauroca. 3akoH bproctepa.

80. Ilornomenue ceera. 3akon byrepa.

81. [IpencraBneHue cBeTa Kak 2JEKTPOMArHUTHOM BOJTHBI.

82. TenyoBO€ M3JIyYEHHUE U €T0 XapaKTepucTuku. 3akoH Kupxroda.

83. AGcomtoTHO yepHoe Teno. Popmyna Penes-/[>unca.

84. 3akonnl cMenieHus: Buna. 3akon Credana-bonbimana.

85. ®opmyna [Inanka. @OTOHBL.

86. JlaBnenue ceeta. ®otoapdexrt. YpaBuenue potodadpdexra.

87. Opdext Kommnrona.

88. SAnepnas mopenr aroma. Iloctymatet bopa. AtTom Bomopona u
BOJIOPOI0NIOA00HBIE aTOMBI 110 bopy.

89. Bonusl ne bpoitns. CooTHOIIEHHE HEOTIPEAETIEHHOCTEH.

90. BonnoBas gyukuus. Ypasaenue Llpeaunrepa.

91. Atom Bomopoaa B KBaHTOBOM MexaHuke. KBanroBbie uncia. GepMUOHBI U
0030HbI1. [Tpunimn [Taynu. [Teprogudeckas cuctema snemMeHTOB MeHieneena.
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92. CocTaB 1 XapaKTEepUCTHUKU aTOMHOTO sIJIpa.

93. Jledext Macchl U SHEPTHs CBSI3U sAApa. DHEPreTUKa SACPHBIX PEAKIIH.

94. PannoakTUBHOCTb. 3aKOH PaInOaKTUBHOTO pacnaaa. AKTUBHOCTb.

95. SnepHble peakuuu: o-pacnaj, B-pacnan, y-uzinydenue. [IpaBuna cMemienus.
Hewrpuno

96. Peakuuu neneHys M CUHTE3a AaTOMHBIX siiep. SlnepHble peakuu noj
JICICTBUEM HEUTPOHOB. LlenHbie peakuu.

IIpakTH4eckue 3agaHus

3amauva 1. J[BukeHHe MaTepHaTbHOM TOYKH 33JaHO YpPaBHECHUEM Xx=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH
TOUYKH paBHA HyI0. HaliTu B 3TOT MOMEHT BpeMEeHH KOOPJUHATY U YCKOPEHHE.

3agaya 2. MatepuanbHasi Touka Bpamaercss Ha pacctosaund =20 cM BOKpYT
HEIOABMKHOI ocu 1o 3akoHy @=A+Bt+C, rtne A=3pax, B=-1pan/c,
C=0,1pan/c®. B wmoment Bpemennm t=10c ompemeNuTh TAHTEHIUATIBHOE do,
HOPMAJILHOE @ ¥ TIOJTHOE & YCKOPEHUSI TOUKHU.

3amaya 3. Ha rmaakom croiie JexuT Opycok maccoit m=4 kr. K Opycky
MPUBSI3aHbBI J[Ba IIHYpa, IEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, IPUKPEIIIEHHBIC
K MPOTUBOMOJOKHBIM KpasiM cTojia. K KOHIIaM MIHYpOB MOJBEUIEHBI THPH, MAaCCh
KOTOpbIXx Mi=1 kr u My=2 kr. HaliTu yckopeHue, ¢ KOTOpPbIM ABUKETCS OPYCOK, U
CUIIy HaTSOKEHUS KaKJI0T0 U3 IIHYPOB. Maccoii 0J10KOB M TPEHUEM IIPEeHEOpEUb.

3apaua 4. MaTtepuanbHas TOYKa Maccoil M=3 Kr ABMXKETCS IOJ JIEHCTBUEM
HEKOTOpoi cubl F cormacHo ypasnenmio X=Ct?+Dt3) rne C=2 m/c?, D=-0,1 m/c®.
Haiitn 3HadyeHus sToil cuimbl B MOMEHTHI BpemeHH t1=1c u t=2 c. Omnpenenutsb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYJIIO.

3apaua 5. Opyaue, )KEeCTKO 3aKpEIUICHHOE Ha KEJIE3HOAOPOKHOM 1atdopme,
IIPOU3BOJUT BBICTPEI BAOJIb IOJOTHA KENE3HOM JOPOTrH MOoJ yriioM ¢=60° K JIMHUU
ropusonTa. Onpenenuts ckopocTh U oTkata miatgopMbl, €Ciu CHaps]l BbUIETAET CO
ckopoctbio v=600 M/c. Macca mnardopmsl ¢ opyauem u cHapsimamu M=15 T, macca
onHoTro cHapsiaa m=20 kr.

3apayva 6. [Ilap maccoit m1=10 Kr, ABMKYITUKCS CO CKOPOCThIO 01=4 M/C,
CTAJIKUBAETCA C IIApOM Maccoil My=4 Kr, CKOPOCTh V2 KOTOPOTO paBHa 12 m/c.
CuuTas ynap npsiMbIM, HEYIPYTHUM, HAUTH CKOPOCThH U IIAPOB MOCJE yaapa B IBYX
ciydasx: 1) Manblii map HaroHseT OOJIBIION IIap, IBUXKYITUICS B TOM XKe
HAIpPAaBJICHUH; 2) IIaPbI ABMKYTCS HABCTPEUy APYT APYTY.

3amaua 7. Jlnsg coxkatus TPYKWHBI Ha X1=1 CM HYXHO TPHJIOXHUTH CHITY
F=10 H. Kakyto paboTy Hy>KHO COBEPIIHTb, YTOOBI CXKaTh NMPYKUHY Ha x2=10 cm?

3apaua 8. OnpenenuTs JMHEHHYIO CKOPOCTh U LIEHTpa Iapa, CKaTHUBILEroCs
0€3 CKOJILKCHHMSI IT0 HAKJIOHHOM TJIOCKOCTH BBICOTOM h=1 M.

3amaya 9. Touka coBepmiaer rapMoHudeckue KoseOanus. Haubombiee
CMEIICHUE Xmax TOYKH PABHO 5 CM, HAWOOMbBIIAsT CKOPOCTh Umax— 10 cm/c. Haittu
YIJIOBYIO YacTOTY @ KOJ€OaHUN U MAKCUMAJIbHOE YCKOPEHUE 8max TOUKH.

3agauya 10. I'py3ux maccoit m=400 r, moaBeNIeHHBIN K MPYKUHE, KOJIeOIeTcs
10 BEPTUKAIH ¢ iepuojioM 1=1 c. OnpenenuTs )KeCTKOCTh K Py KUHEI.
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3agaua 11. CkonbKO aTOMOB CONEPKUTCS B PTYTH: 1) KOJMYECTBOM BEILLIECTBA
v=0,2 monp; 2) maccoit m=1 r?

3apaua 12. OnpenenuTh KOJIMYECTBO BEIECTBA V BOJAOPOAA, 3aNOJHSIOIIETO
cocys 00beMoM V=3 J1, ecIM KOHIEHTPAIMs MOJIEKYJ ra3a B cocyzae N=2 108 m3,

3anaua 13. B 6amnone Haxonures ra3 npu temmeparype 71=400 K. Jlo kakoii
TeMIiepaTypbl T2 HaJlo HarpeTh ra3, 4YTOObI €ro JaBJeHUE YBEIUUUIIOCh B 1,5 paza?

3amaya 14. bamion BmectuMocThio V=201 3amoJiHEH a30TOM MpH
temneparype 7=400K. Korma wacTh rasza u3pacxojoBajid, JaBiCHHE B OajioHE
nonusunoch Ha Ap=200 klla. Omnpenenuts Maccy M H3PACXOJOBAHHOIO Tasa.
[Iponiecc cunuTaTh N30TEPMUIECKHUM.

3agava 15. OmnpenenuTh IUIOTHOCTH p BOASHOTO Iapa, HaXOASAIIErocs IMOA
nasienueM p=2,5 [1a u umeromero temnepatypy 7=250 K.

3apaua 16. VnpeanpHblii ra3 coBepmaeT muka KapHo mpu Temmeparypax
xonoaunbauka 15,=290 K u Termootrnatanka 77=400 K. Bo ckonpko pa3 yBemuauTcs
KI1J] # umkina, ecim TeMIIEpaTypa TEIIOOTAATYMKa Bo3pacTeT 10 11 =600K?

3anaua 17. a3, coBepmaromuii nukia Kapuo, otnan teronpueMHuxky 75%
TEIUIOTHI, TOJY4EHHOM OT Temootrnaryuka. Onpenenuts Ttemneparypy 1>
TEIUIONPUEMHIUKA, eCITi TeMieparypa Terootnatanka 71=400 K.

3anaua 18. Ilpu kakoil TemmepaType CpelHss KUHETHYECKas YHeprus <e,>
IOCTYNATEIFHOrO IBUKEHHS MOJIEKYIIBI ra3a pasHa 4,14 10 2L[x?

3amaya 19. 3apsaasr Q=1 MmxKn u Q,=-1 mxKn HaxomsTcs Ha pacCTOSHUU
d=10 cm. OmnpenenuTh HAPSHKEHHOCTh £ W MOTCHIMAT ¢ TOJS B TOYKE, yIAJICHHOU
Ha paccrossHue =10 cM OT mepBOro 3apsiia W JeKalled Ha JTUHUHU, MPOXOASIICH
qepes MepBhId 3apsi MepIeHANKYIIpHO HanmpaBieHuio oT Q1 K Qa.

3agauya 20. Ha nByx OeCKOHEUHBIX MapaUIENbHBIX IUIOCKOCTAX PaBHOMEPHO
pacnpenielieHsl  3apaAbl ¢ OBEPXHOCTHBIMH IUIOTHOCTAMH  01=0,2 MkKi/M? U
02=-0,3 MxKn/m?. OnpeeanTh HANPSHKEHHOCTD OIS MEKILY M CHAPYKH IIIOCKOCTEH.

3apaua 21. [[Ba xonmeHcaropa 3ieKTpoeMKOCTIMU C1=3 MK® u Cr=6 MKD

COEIMHEHBI MapajlieNbHo U npucoenuHensl k 6atapee ¢ C =120 B. Onpenenutsb
3apsanel Q1 1 Q2 KOHAEHCATOPOB U pasHocTy noTeHuanoB U u Uz Mexty 0OKIaoK.

3anaua 22. Tpu xoHzmencaropa emkocTsiMu Ci1=1 Mx®, (=2 MKkD wu
C3=3 Mk® MOTyT OBITH COEIMHEHBI MapajuIeIbHO WA TOCNen0BaTelbH0. B kakom
cllydae eMKOCTh 0aTtapen KOHIEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?

3anaua 23. Cuna Toka B IPOBOJHUKE paBHOMEpHO HapacTaeT ot lo=0 mo I1=3 A
B TeueHue Bpemenu t=10 c. Onpenenuts 3apsan Q, npoieaAnnii B pOBOJIHUKE.

3amaua 24. Tpu pesucropa conpotuBieHusMu Ri=1 Om, R,=2 OmM u R3=3 Om
MOTYT OBITh COEIMHEHbl MapaJJIeNIbHO WM MOCIeAO0BaTelIbHO. B KakoMm ciydae
CONMPOTHUBJIEHUE OOJIBIIIE U BO CKOJIBKO pa3?

3amaya 25. Cwia Toka B mpoBojgHuKe comnpoTtuBieHueM R=100 Om
paBHoMepHO HapactaeT OT lg=0 1m0 Inax=10 A B Teuenne Bpemenu =30 c.
OmnpenenuTh KOTMYECTBO TEIJIOTH Q, BBIIETUBIIIEECS 32 9TO BpeMs B IPOBOJIHHKE.

3agauya 26. [lo npoBoay, cOorHyToMy B BHUZE KBajpaTra co CTOpoHOH 60 cM,
TEUeT MOCTOSHHBIN TOK 3 A. HailTh MHAYKIMIO MAarHUTHOTO MOJISl B LIGHTPE KBaJiparta.

3agaya 27. [To 0OMOTKE OYEHb KOPOTKOHM KaTyLIKUA paauycoM =16 cm Teuer
Tok |=5A. Ckonbko BHUTKOB N TMpOBOJOKM HAMOTAaHO Ha KaTylIKy, €clu
HaMpsHKeHHOCTh H MarHuTHOTO TI0JTs B €€ 1eHTpe paBHa 800 A/m?
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3anaua 28. J/[Ba IIMHHBIX MapaICbHBIX MPOBOIA HAXOMATCS HA PACCTOSHHUH
r=5cm onun ot nmpyroro. [lo mpoBomaM TEKYT B MIPOTHUBOIIOJIOKHBIX HAMPABICHUSIX
onuHakoBbie TOkM 10 A kaxablil. HaliTu Hanps>KeHHOCTh MAarHUTHOTO TOJIST B TOUKE,
HaXOJIAIIEHCS HAa PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JIpyroro mpoBo/a.

3amgaua 29. Ilpsmoit npoon mmHoi |=10 cM, MO KOTOpOMY TEYeT TOK
=20 A, HaxoauTCcs B OJHOPOAHOM MarHuTHOM Tmone ¢ uHAyknuen B=0,01 Tm.
Haiitu yron a Mexay HanpaBiieHUsIMA BEKTOpa B U TOKa, €CJIM Ha TPOBOJI ICUCTBYET
cuna 10 mH.

3apaua 30. Beruucnute paguyc R Ayru OKpyKHOCTH, KOTOPYIO OIKCHIBAET
IPOTOH B MAarHUTHOM IoJie ¢ MHAyKuued B=15wmTn, ecnm cKopocTh U NPOTOHA
paBHa 2 Mwm/c.

3amaya 31. B oaHopogHoM MarHuTHOM Toie ¢ wuHAykiuer B=0,01 Tn
HAXOJIUTCS TPSAMOM TMPOBOA JIMHON |=8 cM, pacmoyiokeHHBIN MEePIeHAUKYISIPHO
muHusM uHaykuud. [To npoBoay Tedet Tok 1=2 A. [lox meiicTBuEM CUII TIOJIS IPOBOJ
nepeMecTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cun moJis.

3amava 32. B ojaHOpoJgHOM MarHuTHOM Tmoje ¢ wuHAykiuer B=0,35Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaercs pamka, coxepxamas N=500
BUTKOB miomansio S=50 cM?. Och BpalleHHs JIEKUT B IUIOCKOCTH PAMKH H
MEPIECHINKYJIAPHA JIUHUAM UHAYKIUKA. Onpenenuts MakcuManbHyro O/1C uaayKnnn
Emax, BOSHUKAIOIIIYIO B paMKe.

3apaua 33. B nenu men Tok 1=50 A. MIcTOYHHUK TOKa MOXHO OTKJIFOYHTH OT
e, He pa3peiBas ee. Onpenenuts cwry Toka yepes 1=0,01 ¢ mocie oTkimodeHus ee
oT uctounuka Toka. ConporusieHue nernu R=20 Owm, ee nuaaykTHBHOCTH L=0,] I'H.

3apaua 34. UunyktuBHocth L katymiku (0e3 cepnmeunuka) paBHa 0,1 mIH.
[Tpu xakoii cune Toka | sneprust W marautnoro mosst paBaa 100 mxJIx?

3anaua 35. KonebarenbHbIil KOHTYP COCTOUT U3 KaTyIIKH WHIYKTUBHOCTBIO
L=20 mxI'# u koHneHcaropa snekTpoeMKocThio C=80 HD.

3apaua 36. MuayktuBHOCT, L KOnebatenbHOro KOHTypa paBHa 0,5 mIH.
KaxoBa gomxHa ObITh 2J1eKTpOoeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAI HA JITTUHY
BOTHBI A=300 M?

3apaua 37. [ToTok 3HEpruu, U3 Ty9aeMbIii U3 OKOIIIKA TUIABMIIBHOW TIEYH, PaBEH
34 Br. Onpenenuts Temneparypy 7 1edu, eciu IIIomaas oOTBepCTus S=6 cm?,

3amaya 38. MakcumMyM  CHEKTpalbHOM  IUIOTHOCTH  DHEPreTUYECKOU
CBETUMOCTH 3B€31lbI COOTBETCTBYET JJjuHE BOJHBI A=550 HM. Omnpenenutsb
TEeMITepaTypy MOBEPXHOCTH 3BE3/IbI.

3amauya 39. Onpenenuth paboTy BbIXOJa A DJIGKTPOHOB M3 HATpHUs, €CIU
KpacHas rpaauina ¢orodrpdexra 40=500 M.

3anaua 40. Ha mnoBepXHOCTh IWTHSA TAJaeT MOHOXPOMATUYECKHH CBET
(A=310 um). UToOBI MPEKPATUTH SMUCCHIO JIEKTPOHOB, HY)KHO MPHIIOKUTH 3aACPHKH-
BaIOIIYIO pa3HocTh noTeHuanoB U He menee 1,7 B. Onpenenuts paboty Beixoza A.

3amaya 41. Ha UMHKOBYIO IUIACTHMHKY MaJaeT MOHOXPOMAaTHYECKHN CBET C
JuTHOU BOJTHBI A=220 HM. OnpenenuTh MaKCUMAaIIbHYIO CKOPOCTh (JOTOAIEKTPOHOB.

3amauya 42. OnpenenuTs IJIWHY BOJHBI A M Maccy m (OTOHA ¢ JHEprueu
e=1 M»1B.
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3anaua 43. JlaBinenue p moHoxpoMatudeckoro ceeta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, NEPICHANKYIIAPHYIO TagaromuM dydaMm, pasao 0,1 mxlla. Onpenenuts
gncio N GoToHoB, nagaromux 3a Bpems t=1 ¢ Ha moBepXHOCTH MmIomaaso S=1 cM?,

3amava 44. BeIuyuCIuTh JJIMHY BOJHBI A, KOTOPYIO MCITyCKaeT MOH renus He
IIPU TIEPEX0JIe CO BTOPOTO DPHEPTreTUUECKOTO YPOBHS Ha NepBbiii. CaenaTh Takou ke
roJjcyer i nona aurus Li*™.

3amaya 45. BreruucnuTh 3Hepruro (HOTOHA, HCIYCKAeMOro MpH Tepexojie
AJIEKTPOHA B aTOME BOJIOPO/JIa C TPETHETO YPHEPTETHUECKOTO YPOBHS Ha MEPBBIM.

3amaya 46. 3a Bpems (=1cyT akTHMBHOCTb H30TONA YMEHBIIWIACH OT
A:1=118 I'bk no A,=7,4 T'bk. OnipenenuTs NEPHO TIOTypacaaa 1/, 3TOro HyKIUaa.

3apaua 4/. 3a kakoe Bpems t pacnajgaercs 4 HayaldbHOTO KOJMYECTBA SAEP
PaMOAaKTUBHOTO U30TOMA, €CIIU TIEPHUOJ] €To Toiypacmana 71,=24 4?

3anaua 48. OnpenenuTh MOPSAKOBEIN HOMEp Z U MacCOBOE YUCIIO A YaCTHIIHI,
0003HaYeHHOI OyKBOW X, M SHEPTHUIO AJIEPHON PEAKIINH

94Be + 29H — X + 1pn.

+

Kpurtepun n mkana oueHUBaHUs 10 OLEHOYHOMY CPEACTBY
NPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

[Ixamna onieHnBaHus

Kpurepuit onenuBanus
(nHTEpBaN OAIOB)

OoTIINYHO (5) CrymeHT TIIyOOKO M B TIOJHOM OO0BEME BIAACET IMPOTrPAMMHBIM
matepuagoM. ['paMOTHO, HCYepnbIBaIOIIE U JIOTHYHO €ro U3jaraer B
YCTHOM WM nucbMeHHOH (opme. [Ipu 3TOM 3HaeT peKOMeH10BaHHYIO
JUTEPATypy, MPOSBISET TBOPUECKHUH MOAXO0/ B OTBETAX HAa BOIPOCHI U
NPaBUIHHO OOOCHOBBIBAET TPHHSATHIE PEHICHUS, XOPOIIO BIIAJCET
YMEHUSIMH U HaBbIKAMU IPU BBIIOJHEHUN MPAKTHYECKUX 3a]1ay.

xopoto (4) CTyneHT 3HaeT MNpOrpaMMHBIN MaTepuay, TpaMOTHO M TIO CYyTH
u3NaraeT ero B YCTHOM WM THChbMEHHOW (opme, Tomyckas
HE3HAYUTENbHBIC HETOYHOCTH B  YTBEPKICHUSAX, TPAKTOBKaX,
OTpeIeIEHUsAX W KAaTerOpUSAX WM HE3HAUUTENbHOE KOJIHYECTBO
omm6Ook. [Ipu 3TOM BiazieeTr HEOOXOUMBIMA YMEHHUSIMA U HaBBIKAMH
MIPY BBITIOJIHEHUY MPAKTUYECKUX 3a/1a4.

yIOBIETBOPUTEIbHO | CTyIEHT 3HAaeT TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepUal,

(3) JIOTTYCKaeT HETOYHOCTH, HEJOCTATOUHO Y€TKHE (hOPMYIUPOBKH,
HETIOCJIeIOBATEIBHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM HITH
nucbMeHHOU (hopme. [Ipu 3TOM HEAOCTATOYHO BlaIeeT YMEHUSIMHU U
HaBBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYECKHX 3a1ad. Jlomyckaer 1o
30% omMOOK B U3JIara€MBIX OTBETAX.

HeyoBiIeTBOpUTEIbHO | CTYJ€HT He 3HaeT 3HAYMTENbHOM YacTH MpPOrpaMMHOrO MaTepHuala.

(2) [Tpu 5TOM nomyckaeT MPHUHIMIHAATIBHBIC OMIMOKU B JOKAa3aTelbCTBaX,
B TPAaKTOBKE TOHSATUNA W KaTETOPHH, MPOSBISIET HU3KYIO KYJIBTYPY
3HAaHWW, HE BIAJACET OCHOBHBIMH YMEHUSMH M HaBBIKAMU IIPH
BBITIOJIHEHUH TIpakTUUecKnXx 3amad. CTyoeHT OTKa3bIBaeTCsa OT
OTBETOB Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI
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JInct u3MeHeHu U JOIIOJTHEHU N

n/m

Bune! nononnenuii u
H3MEHEHUN

JlaTa 1 HOMEp MPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PESHBI
W3MEHEHUS M JOTIOTHCHHUSI

[oanwucs (¢ pacmmppoBKoii)
3aBemyromiero kadeapoit
(3aBemyromux Kadeapamn)
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