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CTpyKTypa U coepkaHue TUCUUIINHBI
1. Hesn ¥ 3a1a4u TUCUMUILIMHBI, €€ MECTO B Y4eOHOM mpoliecce

Henp uzyuenuss aucuuruinabl «OOmias Qu3uka» — yCBOEHHE CTyIEHTaMH
byHIaMEHTAIBHBIX ~ TOHATHMA W  3aKOHOB  (PU3UKH, (PU3NYECKHX METOJ/OB
WCCJIEIOBaHMsI W aHajau3a B oObeMe, HeoO0XoauMoM Juis TpodecCHOHATBHOM
JESITEIIbHOCTH.

3agaun u3ydeHus: JuCcUUILUIMHBL «O01as Gusnukay:

chOpMHUPOBATh y CTYJIEHTOB HAay4YHOE MBIIUICHUE U TPABHILHOE MOHHUMAHHE
(bu3NYECKUX MOHATHI, 3aKOHOB, TEOPUI M TPAHUIL UX TPUMEHHUMOCTH;

pacliMpuTh W YIIyOUTh 3HAHUS CTYACHTOB 00 OKpYXKAIOIIEM MHpE, O
XapaKkTepe B3aMMOCBSI3M (PU3UYECKMX 3aKOHOMEPHOCTEH C TPUPOJHBIMH H
AHTPOTIOTCHHBIMU SIBJICHHUSIMH,

OoOy4uTh METOJIaM W IMpHEeMaM pEeUICHHs] MNPaKTHUECKUX 3aJad (PU3UKU B
pamKax npogeccuoHaIbHBIX KOMIIETEHIIHIH;

OoOy4uTh METOAaM IMpPOBEIEHUS (UINYECKOTO0 SKCIEPUMEHTA, H3MEPEHHUS
bu3NYecKuX BeJIMUMH, 00PAOOTKH M aHAJIM3a SKCIIEPUMEHTAIBHBIX IaHHBIX.

Hucrunnaa «OO0mas ¢u3nka» paccMaTpuBaeTcs Ha 0asze MPEeACTaBICHHUN O
HamOoJiee TPOCThIX W O0mmMX GopmMax [IBUKEHUS MaTEPUHM U WX B3aUMHBIX
NpeBpalleHUsIX, KaK HayKa, H3ydaromas OOIIMe CBONCTBA M 3aKOHBI JABM)KCHUS
BelecTsa U nojs. [loHaTuitHblid annapaTt GU3MKH CTPOUTCS Ha 0a3e TPEeX OCHOBHBIX
IpEeICTaBICHUIA: MEXaHUYECKUE HaTJIsTHBIC MIpeICTaBJICHHS; JIOTHKO-
MaTeMaTU4yecKue MpeAcTaBieHus; (uimocodpckoe oOoOCHOBaHME  (PU3HYECKUX
npencraBieHnii. OCHOBY MOHSATHHHOTO ammapaTta (pU3MKH COCTAaBISIIOT (pU3MUecKue
BEJIMYMHBI, (PU3UYECKHE 3aKOHBI, CAMHHIIBI U3MEpPEHHsS] (U3NYECKUX BEIUYUH H
METO/IbI UCCIICIOBAHUSI.

N3yuenune (HU3MKHA OCYIIECTBISETCSA MO MEPE MOCIEI0BATEILHOTO I€TaTbHOTO
U3JI0KEHUS COZIEP>KaHUs €€ OCHOBHBIX Pa3fIesioB: MEXaHUKA, MOJIEKYJIsipHasi (pU3HKa,
KOJICOAHMS ¥ BOJIHBI, DJIEKTPUYECTBO U MAarHETU3M, ONTHKA, (PU3HKa aToMa U siFiepHast
¢usuka. [Ipu paccmoTpeHun QU3NUECKUX ABJICHUN (HOPMHUPYETCS MPEACTABICHHUE O
bU3MYEeCKUX BEIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSAX B3aUMOJICHCTBUS BEIIECTBA
U TIOJIAL.

[Ipenmerom u3ydeHus y4yeOHON AucHMIUIUHBI «OO0IIas (U3MKa» SABISIOTCS
npocThie U o6mue GopMbl ABMKCHHUSI MAaTEPUU M UX MpEBpalleHus, o01Ie 3aKOHBI
(bu3KKH, TEOPETUUECKUE U HKCIIEPUMEHTATbHBIE METO/bI UCCIEIOBAHUS (PU3NUECKIX
SIBJICHUM.

Heorbemiemoii yacteio kypca «OO0mas (usmkay SBISIOTCS NPAKTUKYM IO
peIIeHUI0 3a/1a4 U J1abopaTOpHBIN NMpakTukyM. Ha mpakThkyMe 1o peueHuro 3aaad
3aKpeIUISIeTCs] TEOPEeTUYECKHl Marepuan JIeKIMd, OCBaMBAIOTCS METOABI H
MaTeMaTUYeCKUe MPUEMBbI pelieHus] pu3nyeckux 3aaad. JlabopaTopHbIil MPaKTUKYM,
MO3BOJISIET AKCIIEPUMEHTANIbHO HM3y4yaTh (PU3MYECKHe 3aKOHOMEPHOCTH, OCBAaUBATh
NPUHIIUIIEI  TIPOBEACHUS (PU3UUECKOTO SKCIEPUMEHTa W W3MEPEHUH (PU3NIECKUX
BeIWYMH, 0OpabaTbiBaTh, AaHAIM3UPOBATh M CHUCTEMATU3UPOBATh MOJTyUYEHHBIC
IKCIIEPUMEHTAJIbHbIC JaHHBIE.



2. MecTto nucuuiuiaabl B cTpykrype OOII BO

Hucrummaa «OO0mas Gu3ukay OTHOCHTCS K MOIYJI0 €CTECTBEHHOHAYYHBIX
nuciuIuInH. V3ydeHne JaHHOW MUCIUIIIMHBI 0a3upyeTcs Ha IMKOJIBLHOM MOATOTOBKE
CTYJICHTOB TI0 MaTeMaTHKe U (HU3NKE.

Coneprxanue JTUCITUTUTIHBI B3aMMOCBSI3aHO C JTUCITUTUTTHAMU
«MaremaTudeckuii aHanmu3», «Anredpa M TEOMETPHUS» U CIYKUT OCHOBOU JUIs
OCBOCHHMS MH)XCHEPHO-TEXHUYECKHUX JUCITUTUIHH.

OOyuaromuiics, HaYWHAIOMWKA W3y4YeHUue MUCHHMIUIMHBI «OOmas dusukay,
JOJDKEH 3HATh OCHOBBI HMHTETPAIbHOTO W AU EpEeHIINaTLHOTO HWCYHCICHUS H
GbU3KKY B Ipeiesax MporpaMMbl CpeTHEN IITKOJTHI.

Huctnumiuna «OOmas ¢usuka» QopMHUPYET y CTYJICHTOB TEOPETUYECKHUE
3HAHUS W TPAKTHYCCKUE HABBIKM B PA3IMYHBIX 00JacTIX GU3NKKA (MEXaHHKA,
MOJICKYJIApHas (U3MKa M TEPMOJMHAMHKA, JIEKTPUYSCTBO M MArHETH3M, OIITHKA,
dbu3uka atomMa W snepHas (PU3MKA); ILETOCTHOE MpEeNCTaBleHne O (U3HMUECKUX
mpoleccax U SBJICHUSX, NPOTEKAIONIMX B MPUPOJIC; HABBIKK HCIOJIb30BAHUS
COBPEMEHHBIX HAYYHBIX METOJIOB MO3HAHUSI MPUPOJBI U BIAJCHUE WUMU HA YPOBHE,
HEOOXOMMMOM Ui PEIICHHUs]  MPAKTUYECKUX  3a7a4 MPU  BBITOJTHEHHUH
poeCCHOHAIIBHBIX 00SI3aHHOCTEH.

3. TpeOoBaHusA K pe3yJbTaTaM OCBOCHHS COACPKAHUA TUCHHUILIHMHBI

Kon u MHaaukatopsl 1OCTHKEHUN ITepeuensb MIaHUPYEMBIX PE3YIHTATOB
HAUMCHOBaHUE KOMIIETeHIINH (TI0
KOMIICTCHIIUU peann3yeMoi TUCIUILTHHE)
OIIK-3. Crmocoben OIIK-3.1. 3HaTh coBpeMeHHOE | 3HaTh: 3aKOHBI (U3UKH U TPAHUIBI UX MPHME-
WCIIOJB30BaTh WCIIBITATENIbHOE HUMOCTH; OCHOBHBIE (PH3MUECKHE BEIMYMHBI U

METOABI (PU3NIECKOTO
MOJEITUPOBAHUS U

o0opyoBaHue B 00JacTH
MEXAHUKH TBEPIBIX TEJ HIIH

KOHCTAHTBI; NPUHIUIILI HeﬁCTBHH BaKHEUIITNX
(l)I/I3I/I‘leCKI/IX HpI/I60p0B; MCTOAUKY U OCHOBHBIC

COBPEMEHHOE KUIIKOCTEH. 9Tanbl IPOBEAEHUS MCCIEIOBAHUM; OCHOBBI
skcnepuMmenTtansHoe | OIIK-3.2. YMets nu3MepeHus pU3nYecKux BETMYNH U TPOBEICHUS
o0opyaoBaHHE B UCIIOJIb30BaTh 9KCIIEPUMEHTA; METOABI MaTEMATUYECKON U CTa-
npoecCHOHANbHON | MaTEMaTHYECKUE MOJICNHN Ul | THCTHYECKOH 00pabOTKH JaHHBIX SKCHEPHMEHTa
JeSATENIBHOCTH OIMCAaHUS MEXaHUYECKUX Y OLIEHKH MOTPEITHOCTH H3MEPEHUH.

CBOWCTB MaTEPHAJIOB U CPE/I.

OIIK-3.3. Biagers HaBBIKaMU
(hU3NIeCKOro MOJICITUPOBAHUS
B 00JIACTH MEXaHHUKH TBEPABIX

YMeTh: TpUMEHSTh (DU3MUYSCKUE 3aKOHBI TPU
aHalM3€ W  MOJENHUPOBAHWUU  (PUINIECKHUX
MIPOIIECCOB; OOBSICHATH M ONHUCHIBATH HPUPOAY
(hM3UYECKUX SBICHUM U MPOIECCOB; MPOBOIUTH

TEJ WK KUAKOCTEH. HU3MEpEHUS ¢buznueckux BEJINYNH;
HCIIOJIb30BaTh pazIu4HbIe METOJMKHU
U3MEPEeHNH M 00pabOTKH IKCIEPHUMEHTAIBHBIX
JAHHBIX;  ONpENeNsiTh Uedd U 3aJadyud
WICCIIEIOBAHNS; BBIOHMPATH METOJIUKY
MPOBEJCHNS] HMCCIEAOBAaHUS; aHAIM3HPOBATH,

CUCTEMAaTU3UPOBATh, JIENATh BHIBOIBL.
Branets: HaBbIKaMu OpraHHU3AIMU, TIPOBEICHUS
W OILEHKH PEe3yNIbTATOB HCCIE0BATELCKON
JESATSILHOCTH ~ METOJIaMU  MaTeMaTHYECKOTrO
aHallM3a; HaBBIKAMU W3MCPEHHS (PUINICCKHUX
BEIIMYUH, OOpPabOTKM ¥ HWHTEPIPETUPOBAHMS
pe3yIbTATOB DKCIIEPUMEHTA.




4. CTpyKTypAa U coJepKaHue TUCHUIINHBI

4.1. O0beM y4yeOHOM IMCUMIIMHBI M BUABI Y4e0HOIl padoThI

O0beM yacoB (3a4. ef1.)

Bun y4edHoii paboThI

Ounas ¢opma 3aouHnas popma
1 cem. 2 ceM. BCEro 1 cem. 2 ceM. BCEro
Oo0umas yueOHas HArpy3Ka (Bcero) 108 108 (?32 . 144 7 216
(3 3au. ex) (3 3a4. en) ex) * (4 3a4.en) |(2 3au.ex) |(6 3a4.ex)
Oo0s13aTesIbHASL ayAUTOpPHAsl y4yeOHas
HArpy3ka (Bcero) 48 51 101 24 - 24
B TOM 4YHCJIE:
Jlexmun 32 34 66 14 - 14

CeMHuHapCKHUE 3aHATHS - - - - - -

HpaKTI/I‘-IeCKI/IC 3aHATHA - - - - - -

JlaGopatopHble paboTEI 16 17 33 10 - 10

KypcoBas pabdota (KypcoBoii MPOEKT) - - - - - -

Jpyrue GopMbl H METOJIBI OPTaHU3AINN
00pa3oBaTEILHOTO npoiecca
(pacuemno-epagpuueckue pabomul,
2PYnnosvle OUCKYCCUU, pojiesble Uspbl, - - - - - -
MpeHUuHe, KOMNbIOMEPHbIE CUMYIAYUL,
UHMEPAKmueHvle JNeKyuU, CeMUuHapul,
AHanU3 0eno08blX CUMyayul u m.n.)

CamocrosiTeibHAasE pa6oTa cTyaeHTa /

dopMa KORTAKTHO#H PaBOTEHI 60/0 21/36 81/36 116/4 63/9 179/13

(DopMa aTTeCTanuAa 3a4CT OK3aMCH 3a4CT OK3aMCH

4.2. Conep:xaHue pa3ae/ioB QM CHUNINHBI

Cemectp 1

Tema 1. Mexanuka.

Beenenwue. I[Ipenmer ¢usuku. Ousnka u ectecTBO3HAHWE. AHAIN3 U CHHTE3 B
IIPOLIECCE MO3HAHUS OKPYKAIOILIETO MUpa. PoJIb SKCnieprMeEHTa B IPOLIECCE ITO3HAHUS.

Kunematuka warepuasibHolt Touku. IIpocteitiie duzmueckue MoAEH.
[TomoxkeHrne MaTrepuaibHOM TOYKM B IPOCTPAHCTBE. MeEXaHMUYECKOE JIBUKCHHUE.
KoopaunaTtsl 1 painyc-BeKTOp TOUKU. BEKTOp nepeMenieHnsi, TpaeKTOpus, MTHOBEHHAs
CKOPOCTB TOYKH.

Kunematuka BpamareabHOrO ABWKEHUA. JIBUKEHHME TOUKM MO OKPY>KHOCTH.
VYrioBass ckopocTh. CBSI3b JIMHEWHOM W YIJIOBOW CKOpPOCTEW. [[BMKEHME TOYKH IO
ITPOU3BOJIBHOM TpaeKTopuu. HopMallbHOE 1 TaHT€HIIMAIBHOE YCKOPEHUE TOUKHU. Paguyc
KPUBU3HBI U LICHTP KPUBHU3HBI IPU JBWKEHUHU 110 KPUBOJIMHEMHON TPACKTOPHUHU.

Junamuka matepuanbHoid Touku. Cunbl B npupoje. Ilepsoiil 3akon HbroToHa.
NHepupnanpHble W HEMHEPLMAIBHBIE CUCTEMBbI oOTcyeTa. Bropon 3akoH HproroHa.
Tperuii 3axkoH HproroHa. DyHIamMEeHTANbHBIE B3aWMOACWCTBHUS B MPUPOAE. 3aKOH
BceMHUpHOro TsroreHus. Cuna TspkectH, Bec Tena. Cuiibl ynpyroctd. CHIIbI CyXoro u
BA3KOro TpeHUs. CUIIbl a/ire3uu. Y paBHEHUE IBUKEHUS TeJla IEPEMEHHON MacChl.

Paborta cuin, sHeprusi, MomHocTh. KnHeTnueckas 3Heprusi MarepuaibHON TOUKH.
[ToTreHumanbHast SHEPTY BBIYUCICHUE JIJISI TPABUTALIMOHHBIX U YIIPYTHUX CHIL
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JluHamMuKa  BpallaTeabHOrO  JIBWKEHUS. TBeploe Teno Kak cucrema
MarepuaibHbIX TOYeK. MoMeHT uHepiuu. Teopema Iltelinepa. OCHOBHOE YpaBHEHHE
JMHAMUKU BpalaTeIbHOTO ABMXKEHHSI TBEPIOTO TeJla OTHOCUTENIBHO HEMOJIBUKHOM OCH
(ypaBHEHHE MOMEHTOB). KnHeTnueckas 3Heprus BpaareaIbHOro IBUKEHUSI.

3aKOHBI COXPAHEHUSI B MEXAHHUKE. 3aKOHBI COXPAHEHUS: MEXaHUYECKOU SHEPIHH,
UMITYJIbCAa U MOMEHTAa UMITyJbca (THpOCcKombl). LIeHTp Macc, ypaBHEHHWE [BHKEHUS
LIEHTpa Macc.

Tsarorenue. DneMeHThl Teopuu Toysd. 3akoHbl Keruiepa. 3akoH BCEMHUPHOIO
TsaroteHust. [lose TArorenus, HanpsYKEHHOCTb, TOoTeHIMal. KocMudyeckue CKOpOoCTH.

Heunepumaneupie cuctembl otcuera. Cuibl MHEPUMH TPU MOCTYNATEIHHOM
JBWO)KEHUH cucTeMbl otcuera. Llentpobexnast cuna unepuun. Cuna Kopuonuca.

DJIeMEHTHI ClieUUalbHON TeopuH OTHOCUTENbHOCTH. [IpeoOpazoBanus ["anmunes.
[Tpunin otHocutensHocTu [ammiies. [loctynatel CTO. IlpeoOpazoBanust JlopeHiia.
CnenctBus u3 npeodpazoanuii Jlopenna. PensituBucTckas quHaMuka.

Tema 2. Mexanuka >KUJIKOCTEN U Ta30B.

MexaHu4eckre CBOMCTBA XKUJKOCTEM W ra3oB. JlaBlieHHE B KMIKOCTSX U raszax.
3akon [lackans. Pacripenenenue naBieHHs] B MOKOSIIMXCS JKUIKOCTSAX W razax. Cuia
ApxuMmena. YcioBue IiaBanus Tell. JIBukeHUe KUIKocTel W ra3oB. CTallMOHApHBIN
notok. JIuHuM u TpyOKM TOKAa. YpaBHEHHWE HEPA3pPHIBHOCTH CTPYU. YpaBHEHHUE
bepaymmu. Jlamunapaoe u TypOynenTHoe Teuenue. Ywucio PeitHomnbiaca. dopmyna
Crokca.

Tema 3. KoneOaHus v BOJIHBI.

["apmoHnYeckre KoneOaHusi U UX XapaKTEPUCTHKU. MexaHHKa KoJeOaTeabHOro
JIBIKCHHUSI. Y paBHEHUE ABUKEHUS MATEPUATILHOM TOUKH MO/ IEUCTBUEM YIIPYTOM CUIIBI
n ero pemeHue. [IpyxuHHbIT MasTHUK. PU3NYECKU MasATHUK. MareMaTHu4eCKHil
MasiTHUK. YpaBHEHUE 3aTyXalwolluX KoJeOaHWd W €ro peleHue. YpaBHEHHUE
BBIHY>KJICHHBIX KoJieOaHMii U ero peuienne. Pesonanc. Pe3onanc B mpupoje u TEXHUKE.
CroxeHne rapMOHUYECKUX KOJIeOaHMil.

Mexannueckne BOJIHBL. [Ipo/loNbHBIE W TIONEPEYHBIE BOJHBL. Y pPaBHEHUE
Oerymiel BOJIHBI. AMIUIMTYJIA, 4YacTOTa, JJMHA BOJIHBI, ()a30Basi CKOPOCTh BOJIHBI.
BonnoBoe  ypaBHenue. IlpunHnmm — cynepnosunuu.  ['pynmoBas — CKOpOCTb.
Wntepdepenunss BomH. Crosiume BOJHBL 3BYKOBble BOJHBL Oddekr [ormepa.
VYaetpaseyk. UH(ppasByk.

Tema 4. OCHOBBI MOJIEKYJIIPHON (PU3UKU M TEPMOIUHAMUKH.

OcHoBbl MOJNEKYyIApHOM (Gu3UKH. (OCHOBHBIE TIOJOXKEHHUS MOJIEKYJISIPHO-
KHUHETUYECKOU Teopun. Monens uaeansHoro raza. OCHOBHOE YpaBHEHHE KHHETHUECKOM
Teopuu ra3oB. YpasHenue Kianenpona-Menneneesa.

['a3oBble 3akoHBI. PaBHOBECHBIE IIpoOLIECCHI B MACAIBHOM rase. M3omponeccst:
WU30XOPUYECKHNA, H300apUICCKH, N30TEPMHUUYECKHUI.

Craructuyeckass (usnka. MakCBEIJIOBCKOE pacIpeesieHe MOJEKYJ Tas3a o
ckopocTsiM. Pacnipenenenue bonbimana. bapomerpuueckas dopmyna. Pacnipenenenue
l"aycca.

SBieHMsT TIEpeHoca: TEeIUIONPOBOAHOCTh, IUd(y3usi, BSI3KOCTH (BHYTpPEHHEE
TpeHue). OnbITHOE 000CHOBAaHUE MOJIEKYJIIPHO-KUHETHUECKON Teopuun. CpesiHee Yncio
CTOJIKHOBEHUH M CPEIHSIS ITTMHA CBOOOTHOTO Mpodera MOJIeKyJI.



[lepBoe Hayano TepMoauHAMHUKH. YUCIIO cTerneHel cBOOOAbl MOJIEKYJbI. 3aKOH
PaBHOMEPHOI'O pacIpelieieHus SHEprud IO CTeneHsM cBoOoabl. TeroeMKkocTb
UICATHHOTO Tra3a. AAradaTHUYECKUil MPOIECC KaK M30IMPOIecC. Y paBHEHUE aanadaThl.
[lomatponueit  mpouecc. [IpuMeHeHuwe 1nepBOro Hayana TEPMOAMHAMUKHU K
M30IIpOLIECCaM.

Bropoe nauano tepmoaunHamuku. OOpatumble M HEOOpAaTUMbBIE MPOLIECCHI.
WneanpHas TeruioBasi MammHa 1 ee koadduimerT none3Horo aevcteus. [ukn Kapro.
Outpornus. TepmoarHamMuueckasi BEpOSITHOCTb COCTOSIHUSA. DHTPOIHS U OECTIOPSIOK.

Peanmbuble  Ta3pl.  YpaBHeHue Ban-nep-Baansca. MoneKyisipHbIE  CHIIBL
N3orepmbl Ban-nep-Baansca ¥ DKCIEpUMEHTAIBHBI HM30TEPMBl  PEAIBHBIX Ta30B.
BuyTpennsis sneprus peansHoro raza. ¢ ekt xoyns-Tomcona.

CaoiictBa xuakocteil. [loBepxHocTHOE HaTsbkeHue. CmaunBanue. [[aBneHue noj
VCKPUBJICHHOM ITOBEPXHOCTBIO KMIKOCTH. KamuisipHele sBieHHsA. TBepable Tena.
MoHo- u nomukpucTtaibl. THUIBI KpUCTAUIMYECKHX TBepAbIX Ten. Jledektsr B
KpucTajuiax. TermoeMKOCTh TBEPABIX TE.

Cemectp 2

Tema 5. DnekTpruyecTBo.

DNEeKTPOCTaTUKA. DJIEKTPUUECKUI 3apsi[l. 3aKOH COXPAHEHUsl BJIEKTPUYECKOTO
3apsga. 3akoH Kymona. Onekrpuyeckoe mone. HamnpsskeHHOCTh W TIOTOK
HAMPSHKEHHOCTH AJIeKTprueckoro noiisi. Teopema ['aycca u e€ npumenenue. Pabota mipu
IIEPEMEILIEHUH 3apsaaa B AeKTpudyeckoM noje. Lupkymsanus Bekropa E. [loteHmman n
Pa3HOCTh  TOTEHILUAJIOB. OJKBUMNOTEHIMAIbHbIE TMOBEPXHOCTH. CBs3b  MEXAY
HANPSLKEHHOCTHIO U TOTEHITUATIOM.

[IpoBoHMKH B 3JIEKTpUYECKOM MoJie. PacrpeneneHue 3apsaoB Ha MPOBOJHUKE.
OnekTpoeMKocTh. KoHIeHcaTOp, COeIMHEHNE KOHIEHCATOPOB. DHEPIUs 3apsyKEHHOTO
KOoH/IeHcaTopa. [ITOTHOCTh 3HEPIrUM 3EKTPUYECKOTO HOJISL.

JIM3IEeKTpUKH B 3JIEKTPUYECKOM Tojie. BekTop nonsipus3anuu, BEKTOp
AIIEKTPUYECKOTO CMEIIECHUS UM MX CBSI3b C HANPSHYKEHHOCTBIO 3JIEKTPUYECKOTO OIS
Jwusnexktpudeckasi BOCIPUUMYUBOCTD U IPOHUIIAEMOCTb.

[TocTosHHbIl  snekTpuyeckuil  Tok. [lmotHocTs TOKa.  CompoTHBIEHHE
MPOBOIHUKOB. CBEpXMPOBOAUMOCTb. nekTpoasmxkyiias cuia (3C). 3akon Oma st
ydacTka Iiend B BekTopHoU (muddepennmanpHoi) dopme. 3akon Jhxoyns-JleHna.
PazBerBiennsle anekrpuueckue nenu. [Ipasuna Kupxrodga.

DNEKTPUYECKHUE TOKU B METAJIIaX, BAKyyM€ U Ta3aX. DMUCCUOHHBIC SIBJICHUS U UX
npuMeHeHne. Monuzanusa ra3zoB. HecamocToATENbHBIN U CAMOCTOSITENIBHBIA Ta30BBIi
paspsa. [Lnasma.

Tema 6. Marnetusm.

MaruautHoe nosie. @U3NYeCKue BEJIMUMHbBI, XapaKTEPU3YIOIINEe MAarHUTHOE TOJIE.
3akon buo-CaBapa-Jlaraca. 3akoH Awmrmepa. B3anMojeiicTBUE 3JI€MEHTOB TOKA.
MaruutHas WMHIYKUUS W HaNpsSHKEHHOCTh MArHUTHOTO TMoyis. MarHutHoe Tolie
JBIDKYILETOCS 3apsiia, MPSMOJIMHEWHOTO IMPOBOJHUKA C TOKOM, KPYTrOBOIO KOHTYpa,
coneHonsia 1 Toponna. Cuna JlopeHua. JIBuKeHHE 3apsyKEHHBIX YaCTULL B MATHUTHOM
nose. Dpdext Xomwa. Hupkynsuus BekTopa MarHUTHOM MHIyKIMH. [ToTok BekTopa
MarHuTHoOW uHAyKiumu. Teopema Iaycca pans MarautHoro mnons. Pabora 1o
MEPEMEILIEHHUIO TTPOBOHUKA M KOHTYpPa C TOKOM B MarHUTHOM TI0JI€.
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OnekrpoMarouTHas uHAyKuus. 3akoH Papanes. [IpaBuno Jlenma. Toxku Dyko.
Camounnaykuus. UTHIyKTUBHOCTh KOHTYpa. TOKU MPU pa3MbIKaHUU U 3aMbIKaHUU LIEIH.
TpancdopmaTopbl. DHEPrys MArHUTHOTO TIOJIS.

OnextpomarHuTHele kojeOanus. KonebartenbHbiii KoHTYp. Jnuddepenmmansaoe
ypaBHEHHE COOCTBEHHBIX KOJ€OaHUH B KOHType. 3aTyXalollhe JJICKTPUYECKHUE
KoJsieOanusl. BeIHYKIeHHBIE 3JIEKTpUUYECcKre KoJieOaHHsl B MOCIIEI0BATEIbHOM KOHTYPE.
Pe3onanc Hanpsbxennil. [I[pyuMeHenne pe3oHanca B paJuOTEXHUKE.

ITepemennsiii TOK. Ilomyuenune nepemenHoro toka. [IpoxoxieHne nepeMeHHoro
TOKa 4Yepe3 €MKOCTh M WHIYKTUBHOCTb. BekTopHble nuarpamMmbl. 3akoH Oma ajist
NEPEMEHHOTO TOKAa. MOIIHOCTh MEPEMEHHOro Toka. D((EeKTUBHbIE 3HAYEHUS] TOKA U
HaPSDKEHUS.

OcHoBHBIE MOJNOXKEHUsT Teopun MakcBemia. B3auMOCBS3b 3JIEKTPUYECKOTO U
MarHuTHOro nojei. Buxpesoe anektprueckoe none. Tok cmemenus. [lonnas cucrema
ypaBHeHUI1 MakcBenia B MHTErpajibHOM U B G depeHnranbHoi Gpopme.

Tema 7. Ontuka. KBaHTOBas Iprpoaa N3ITydEHUSI.

DNEeMEHTBI TEOMETPUUECKON ONTHUKH. 3aKOHBI TEOMETPUUYECKON ONTUKH. 3aKOHBI
NPEJOMJIEHH W OTPAXEHHUs CBETOBBIX BOJH. IloHOE BHYyTpeHHee OTpa)kKeHHE.
[Mpunnmn ®epma. Tonkue mmH3bl. M300pakeHue MPEAMETOB C TOMOIIBIO JIUH3.
AGeppaliy ONITUYECKUX CUCTEM.

OcHoBbl  (oTOMETpUU. DHepreTuueckue BeauyuHbl (ortomerpun. [loTok
U3JIy4YeHUs.. DHEepreTuuecKkas CBETUMOCTh (M3ITy4aTeNbHOCTh). DHEpreTuyeckas cuia
cBeTa (CWjia W3JydeHHUs). DHEpreThuyeckas SpKOCTh (JIy4HCTOCTh). DHEpreThdeckas
OCBEUICHHOCTH (00y4eHHOCTh). CBeTOBbIE BeIMYHMHBI (hoTOMETpUU. CBETOBOI MOTOK.
CeetuMocTb. ApkocTh. OCBEIIEHHOCTD.

OcHoBpl  BomHOBOM  ontukh. CeeroBas  BonHAa.  KorepeHTHOCTH UM
MOHOXPOMATUYHOCTh CBETOBBIX BOJH. MHTEpdepenius cBeta U METOAbI HAOMIOACHUS.
Hudpaxmust ceera. [punmun Iroitrenca-Openens. Metox 3ou Openens. dudpaxims
Openens. Judpakmus Dpaynrodepa. Judpakmus Ha TPOCTPAHCTBEHHOW PEIIIETKE.
®opmyna Bynbeda-bparros. [lomspuzamms. Ilormomenue cBera. 3akoH byrepa.
Paccesinue cBera. Jlucnepcusi cBeTa.

KBanToBas npupona usitydeHus. TemioBoe M3IIyY€HUE U €r0 XapaKTEPUCTUKH.
3akon Kupxroda. 3akonsl Ctedana-bonbiiMana u cmemenuss Buna. ®opmyna Panes-
Jlxunca. @opmyna [lnanka. Ces3p mMexay dopmynoin Ilnanka, 3akoHom Credana-
bonbimana, hopmynamu Buna u Panes-/[xunca. Ontudeckast MUpoOMETpHs.

OcHoBbl KBaHTOBOWM omnTukd. Bremmuit  dortosddexr. 3axon Cromerona.
VYpaBHenue OiHmITeiiHa Ui BHemHero (otoaddexra. Dotonsl. Macca u UMIysbe
dorona. JlaBnenme cBera. Oddexkr Kommrona wm ero Teopus. JIBoWCTBeHHAS
KOPILYCKYJISIPHO-BOJIHOBAs! IIPUPOJIA CBETA.

Tema 8. AromHast u sipepHast pusuka.

OcHoBbl atromHOU (pu3uku. CTpoeHHe aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. Moaenu atoma. [Toctynarel bopa. Cnexktp aroma Bojgopoaa o bopy.

DJNIEMEHThl KBAaHTOBOM MeXaHMKHU. KopIyCKyJsipHO-BOJHOBOM JTyaJlu3M CBOWMCTB
BemectBa. l'mmore3a ne bpoins. BomHoBbelie cBoiicTBa BemiectBa. (COOTHOIICHHE
HeomnpeeneHHoctei I'eizenoepra. Bonnosas ¢ynkius. Ypasuenue [peaunrepa.



DJeMeHThl COBpeMEHHOW (DM3MKM aTOMOB M MOJEKyJ. ATOM BOJOpoJa B
KBaHTOBOM MexaHuke. KBaHToBble umcia. @epMuoHbl U 0030HBL [lpunimn [Taymu.
[lepnomuueckas cucreMa 351eMeHTOB MeHieneesa.

ATtoMmHOE sAnpo. SAnepHele Moaenu. 3apsa M Macca aTOMHbBIX siaep. M30Torbl.
CrivH ¥ MarHUTHBIA MOMEHT sizipa. CoCTaBHBIE YacTH aTOMHOTO spa. Jledekt macchl.
OHeprus cBs3U sapa. YcroinumBocTh saep. Ilpupona snepHeix cui. Bzaumoneicrtsue
HYKJIOHOB.

PagnoaktuBHOCTE. 3aKOH paJMOAKTUBHOIO pachaaa. SaepHele  peaKIMH.
[IpaBunma cmemenusa. bera-pacnan. Heltpuno. B3zammornpeBpaiieHrss HYKIIOHOB.
Helitponsl. flnepHble peakiuu. Peakiiuy nenenus U CUHTE3a.

4.3. Jlekuuu
e O0bem yacoB
u/n Ha3zpaHue TeMbl Ounasa | 3aounas
¢opma popma
1-ii cemecmp
1 Baenenne 1 -
2 | Kuaemarnka MaTepHaTbHOW TOUKH 2 1
3 | KunemMartnka BpamaTeabHOTO JTBHKEHUS 2 1
4 | Junamuka matepranbHOH ToUKU. CHIIBI B IPHPOJIE 2 1
5 | PaGora, MOIIIHOCTb, SHEPTHS 2 1
6 | JImHamuKa BpamaTeaIbHOTO IBIKCHIS 2 1
7 | 3aKoHBI COXpaHECHHS B MEXaHHUKE 2 1
8 | HemHepnmaapHBIC CHCTEMBI OTCUETA 2 -
9 | DneMeHTHI crienuaabHON TEOPUH OTHOCUTEIBLHOCTH 1 -
10 | MexaHuKka >XUAKOCTEH U ra30B 2 2
11 | MexaHuka KoJieOaTenbHOTO JBIKCHUS 2 2
12 | MexaHu4YecKHe BOJIHBI 2 -
13 | OcHOBBI MOJNEKYISIPHOH (HDU3UKH 2 1
14 | T"a3o0Bble 3ak0HBL. M30mpoiiecchl 2 1
15 | PeanbHble rassl. YpaBHeHnue Ban-nep-Baanbsca 2 1
16 | Craructuueckas ¢dusuka. Pacnpeaenenust Makcsena, I'aycca u boibiiMaHa 2 -
17 | IlepBoe 1 BTOpOE HAYAI0 TEPMOAMHAMHUKHI 2 1
2-1i cemecmp
18 | Dnekrpocrartrka 2 -
19 | IIpoBOXHWKY B DIEKTPHICCKOM ITOJIE 2 -
20 | JIMDIIEKTPHKH B DIIEKTPHICCKOM IT0JIe 2 -
21 | I1oCTOSTHHBIH AIIEKTPUIESCKUN TOK 2 -
22 | MarautHoe nosne 2 -
23 | Cuna Jlopenua 2 -
24 | DneKkTpoMarHuTHAs WHITYKITHS 2 -
25 | DneKkTpoMarHUTHBIC KOJICOaHS 2 -
26 | IlepeMeHHBIN TOK 2 -
27 | OcHoBHbIE OJIOKEHUS Teopur MakcBema 2 -
28 | DneMeHThl TeOMETPUIECKON ONTUKU 2 -
29 | OcHOBBI BOTHOBOW ONTHKH 2 -
30 | KsanToBas mpupoaa N3ITyIeHHUsI 2 -
31 | OcHOBBI KBAHTOBOM ONTHUKU 2 -
32 | OcHOBBI aTOMHOM (PU3UKH 2 -
33 | ATomHOeE s171po. SaepHble MOseTH 2 -
34 | PamnoakTUBHOCTb. SlAepHBIE peakimu 2 -
Hroro: 66 14




4.4. IlpakTnyeckue 3aHATHA MO AucHUILUIUHEe «OOmas ¢usuka» He
NPeANnoJaraloTcs y4eOHbIM IJIAHOM.

4.5. JlabopaTopHbIie padoThI

e Oo6bem yacoB
. /;l Ha3Banue TeMbl Ounas |3aouHas
¢opma | dpopma
1-ii cemecmp
1 | DaemeHTHI TeopHuH MOTPEIHOCTH. PH3NIECKUE BETMIUHBI 1 1
2 | [IpubopHsIit cemunap. OnpeencHne yaeabHOI0 COMPOTHRIICHHUS IIPOBOHUKA 3 3
3 | OmpeneneHre MOMEHTA HHEPIIMHA MaX0BOT0 KoJieca 2 -
4 | Yopyruil neHTpaibHbIN yAap apoB 2 2
5 | Mastauk OGepOeka 2 2
6 | OnpeneneHue OTHONMICHHS TEIIOEMKOCTEH Bo3ayxa MmetogoM Kiremana-Jlezopma 2 -
7 | Onpenenenne kK03 duimenTa BI3KOCTH KUAKOCTH MeTo1oM CTokca 2 2
8 | N3mepenne koaduIieHTa TSIIONPOBOIHOCTH BO3TyXa 2
2-1i cemecmp
10 | M3ydeHune »IeKTPOCTaTHIECKOTO OIS 2 -
11 | Ompenenenne IEKTPOSMKOCTH KOHICHCATOPOB 2 -
12 Onpe/ieneHre TOpU30HTAILHON COCTABIISIONICH HANPSKEHHOCTH MAarHUTHOTO 2 -
moJist 3eMiu
13 | TIpoBepka 3akoHa Amrepa 2 -
14 | Onpenenenne yASTBHOTO 3apsiaa dISKTPOHA 2 -
15 | Onpenenenue nocrosinHol Credana-bonabiimana 2 -
16 Wzydenne TemnepaTypHOI 3aBUCIMOCTH 3JICKTPOCOMPOTHBIICHUS METAJUIOB U 3 -
MOJTYTIPOBOJHHUKOB
17 DKCcrepuMeHTaIbHasl IPOBEPKa ypaBHEHHs DHHINTEHHa 1711 porodddexra u 2 -
onpeneneHue nocrostuHou [Inanka
Hroro: 33 10
4.6. CamocrosiTesibHasi padoTa CTyIeHTOB
Ne O0beM yacoB
I /;1 Ha3Banue TeMbl Bua CPC Ounas |3aouyHas
dopma | popma
1-1i cemecmp
1| Mexamuxa W3ydeHne AONOTHUTENBHOM JIUTEPATYpHl IO 15 29
JTAHHOW Teme. BhIMoIHeHNe TOMAITHET0 3a/1aHus
) Mexannka XuakocTed wu | M3ydeHue JOMOTHUTEIBHON JIHTEpaTyphl IO 15 29
raszoB JIAHHOU TeMe. BhllloNHEeHNE JOMAIIHETO 3aJaHHs
M3yuenne OOMOMHUTEILHOW JUATEPATYpPHl IO 15 29
3 | Konebanus 1 BOJTHBI yHen patyp
JTAHHOW Teme. BhIMoHeHNe TOMAITHETo 3a/1aHus
4 OCHOBBI MOJICKYJISIpHOM | M3ydeHne JOMOMHUTEIBHON JIMTEepaTyphl IO 15 29
(hM3MKK ¥ TEPMOJTMHAMUKY | TAHHOW Teme. BhImoHeHne TOMaIrHero 3a1aHus
2-1i cemecmp
M3yuenne OOMOMHUTEILHOW JUATEPATYpPHl IO 5 16
5 | DmexTpuIecTBO yHen patyp
JTAaHHOHW Teme. BhImoHeHne TOManrHero 3aiaHus
N3ydenne 7OMOTHUTENFHON JIUTEPATYPHI 10 5 16
6 | Maraerusm YHCHHC A patyp
JTAHHOW Teme. BhINoTHeHre TOMAaITHEeTo 3a/1aHus
7 Onruxa. KganToBast | V3yueHne 1ONOTHUTENBHON JIUTEPATYPHI 110 5 15
MIPUPOJIA U3ITYUCHHUS JTAHHOW Teme. BhImoHeHne TOManrHero 3aianus
] AtomMHas W  spepHas | M3ydeHue JOMOIMHUTEIBHON JIHTEpaTyphl IO 6 16
¢u3uka JTAHHOW Teme. BhIoTHeHre TOMAaITHEeTo 3a/1aHus
HTroro: 81 179
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47. KypcoBble padorel mo aucuumiimHe «OO0masi ¢usuka» He
MPeanoJaranTcs y4eOHbIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue MUCIUIUIMHBI BEACTCS C MPUMEHEHHEM CIEAYIOIINX BHJIOB
00pa3oBaTeNbHBIX  TEXHOJOTHH:  OOBSICHUTEIBHO-UUIIOCTPATUBHOTO  OOyYCHHS
(TEXHOJIOTHS TIOJICPXKUBAIOIIETO OOYUYEHHUs, TEXHOJIOTHS TMPOBEIACHUS Y4YEOHOU
TUCKyCCUHM), WH(GOPMAIIMOHHBIX TEXHOJOTUH (TpEe3eHTAIMOHHBICE MaTepHualbl),
Pa3BUBAIOIINX U MHHOBAITMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.

[IpakTyeckue 3aHITUS TMPOBOJATCS C MCIIOJIb30BAaHUEM Pa3BUBAIOIIUX,
NPOOJIEMHBIX, TIPOCKTHBIX, HWHPOPMAIMOHHBIX (HCITONB30BAHUE AJICKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB  (PIEKTPOHHBIM  KOHCHEKT)  00pa30BaTeIbHBIX
TEXHOJIOTUM.

6. YueOHO-MeTOANYECKOEe U MPOrPAMMHO-HH(OPMAIHOHHOE ol0ecnevyeHne
AUCHUNIHHBI:
a) OCHOBHAas JiMTeparypa:

1. Tpodbumona T.M. Kypc dusuku: yued, mocobue mius By3oB. — U3a. 14-e,
nepepad. u pom. / T.W. Tpodumora. — M.: U3naTenbckuii meHTp «Akamemus», 2007.
— 560 c.

2. CasenbeB M.B. Kypc oOmieii ¢pusuku: yued, mocodue i By3a: B 5 ToMmax /
N.B. CaBenneB. — 6-¢ usn., crep. — Cankrt-IletepOypr: Jlans, 2021. — T. 1:
Mexanuka. — 340 c.

3. CasenveB U.B. Kypc ob6meit puszuku. B 5 t1. T.2. DnexkrpuuectBo u
MarHetusM: YueOHoe nocodue. 5-e uza., ucnp. — CII6.: U3narensctBo «Jlanby, 2021.
—352c.

4. Casennes U.B. Kypc obmieit puzuku. B 5 11. T. 3. MonekynspHas ¢pusnka u
TepMOJMHAMHKKa: Y4eOHoe rocodue. 5-¢ uza., ucnp. — CI16.: U3gaTenscTBO «JlaHby,
2021.—-224 c.

5. CasenbeB U.B. Kypc obmeit ¢usuku. B 5 11. T.4. Bomubel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., ucrnp. — CII16.: U3gatenscTBo «Jlanby, 2021. — 256 c.

6. CasenveB U. B. Kypc o6mieit ¢pusuku. B 5 tr. T. 5. KBanToBas onTtuka.
AtomHas ¢usuka. Ousnka TBeporo tena. Gusrka aTOMHOTO SApa U AJIeMEHTapHbBIX
gacTuIl: YdeOHoe nmocoodue. 5-¢ m3a., uctp. — CII6.: U3marenscTBo «Jlauby, 2021. —
384 c.

0) 10MOJIHUTEIbLHAA JTUTEpPaTypa:

1. Hetnad A.A., SABopckuit .M. Kypc ¢pusuku: YuebHoe mocobue 11t BTY30B.
M.: Breicmas mkoia, 2002. — 718 c.

2. YeptoB A.I'., BopoObeB A.A. 3agaunuk no ¢usuke: YuebHoe nocodue. M.
Bricmras mikoita, 1981. — 496 c.

3. Bonbkenmreitn B.C. CoopHuKk 3aaa4 1o o6miemy Kypey pusuku. M.: Hayka,
1985.-384 c.

4. T'onbaun JILJI. PykoBOACTBO K TaOOpaTOPHBIM 3aHATHUSAM 1O QU3UKE. 2 U31-
ue. — M.: Hayka, 1973. — 688 c.
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B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. YueOGHoe nmocodbue «O6mas pusnka» B 3-x
tomax. Tom 1. Mexanuka, Monekynsipuas gusuka u tepmoaunamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: MUzn-so JIHY um. B.Jans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2.  Xapuenko E.M., Yanenko A.B., JlemmtBan E.}O. YuebHoe mnocobue
«Obmas ¢uzmka» B 3-x Tomax. Tom 2. DnekrpoaunHamuka. Konebanust u BOJHBI /
E.N. Xapuenko, A.B. Hanenko, E.}O. JIsimutBan — Jlyranck: [OY BO «JII'Y um. B.
Hamns», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YuebHOe mnocobue
«Obmas ¢uszuka» B 3-x tomMax. Tom 3. Onrtuka. Pusznka aTOMOB W MOJEKYIL.
Anepuas gusuka / Coct.: E.N. Xapuenko, A.B. Hanenko, K.A. KopcynoB — JIyranck:
Nzn-Bo JIT'Y um. B. Jlans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 1.

4. Meroauveckue ykazaHus K JabOpaTOpHbIM paboTaM MO JIUCUUILIUHE
«O06mmit puznueckuit mpakTUKym» (B 6-TU 4acTsax), 4acTh 1. «BBenenue B oOmImii
busnueckuit npakTukyMm. [IpubopHbIl cemuHap» (I CTYJACHTOB HaIpaBlIeHUS
noarotoBku 03.03.02 dwusuka) / Coct.: E.}O. JIsimmrBan, H.B. Copoka — Jlyrauck:
N3znp-so JII'Y um. B. lans, 2021. — 50 c.

5. Meronuueckue yka3zaHus K JIa0OpaTOpHBIM paboTaM MO JAUCIUTUIMHE
«O0muii  ¢uznueckuil mpakTUKym» (B 6-TM 4YacTax), 4Yacth 2. «MexaHuka.
Mexannueckue konebdanus u BojHbe / Coct.: E.JO. JIenmrBan, A.B. Hanenko, H.B.
Copoka — Jlyranck: Uznp-o JII'Y um. B. Hama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroanueckue ykazaHus K JaOOpaTOpHbIM paboTamM MO JUCUHUILIIUHE
«O0mmit ¢duznyeckuit MnpakTUKym» (B 6-TH 4acTsax), dacth 3. «MoJekysipHas
¢usuka» (ans cryneHToB HampasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.A.
Xapuenko, E.1O. JIpnuran — JIyranck: M3a-so JII'Y um. B. [ans, 2022. — 55 c.

7. Meroanueckue ykazaHus K JaOOpaTOpHbIM paboTamM MO JUCUHUILIMHE
«OO0muit puznueckuii mpakTukym» (B 6-TH 4acTsax), dacth 4. «DJIEKTpUUECTBO U
MarHeTusm» (s cryaeHToB HampabieHus noAarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3g-so JII'Y um. B. [{ansa, 2022. — 84 c.

8. Meronuueckue yka3zaHusd K JIa0OpaTOpHBIM paboTaM MO JAUCIUIUIMHE
«O0muii ¢uznueckuil MnpakTUKymM» (B 6-TW dacTax), 4yacTh S5 «Ontuka» (s
ctyaeHToB HarpaBiieHus noarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
A.B. Yanenko — Jlyranck: U3a-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Metoauueckre yka3aHus K JIaOOpaTOpHBIM padoTaM MO JHUCHUIUIMHE
«O6muii pu3mvIecKuii MPaKTUKyM» (B 6-TH 4acTsax), yacTh 6. «Dusuka aromay (s
ctyneHToB HampasiieHuss noarotoBku 03.03.02 ®wusuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3n-so JIT'Y um. B. Jlans, 2022. — 25 c.

10. Metoauueckue yka3zaHUsI K CaMOCTOSITENIBHOM paboTe MO IUCHUIUIMHE
«O6mas ¢uszuka» / Coct. E.JO. JIsitan, A.B. Yanenko. — Jlyranck: U3a-so JIT'Y
um. B. dansa, 2023 — 90 c.

11. Meronuyeckue ykazaHHs K MPAKTUYECKUM 3aHATHSIM IO TUCIUTUINHE
«Ob6mas ¢uszuka» (B 2-X yactax), yacth 1 «Mexanuka. MosnekynspHas ¢uzukay /
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Cocrt.: C.A. Kamenes, B.A. I'peuxa. — Jlyranck: U3g-Bo JII'Y um. B. Hans, 2020. —
188 c.

12. Metoauueckue yKa3aHUS K TPAKTUYCCKAM 3aHATHSM TI0 JTUCITUTIIMHE
«Obmas ¢uznkay (B 2-x 4acTaX), 4acTh 2 «IIEKTPUIECTBO M MarHeTu3M. OmnrTuka.
AtomHuas u sipepHas ¢pusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: W3-
Bo JII'Y um. B. [ans, 2021. — 194 c.

r) UurepHer-pecypcesbi:

eMunuctepctBo oOpa3zoBaHus U Hayku Poccuiickoit @enepauuu —
http://mMmuno6pHayku.pd/

eDenepanpHas cioyk6a 1o Ham3opy B chepe oOpa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

e MunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoii Pecnybmuku —
https://minobr.su

eHaponnsiii coBet Jlyranckon Hapoanoit PecryOGiauku — https://nsinr.su

ellopran denepalibHbIX TOCYJAPCTBEHHBIX O0O0pa30BaTENIbHBIX CTAHJIAPTOB
BhICIIIEr0 oOpa3zoBanus — http://fgosvo.ru

e OenepanbHbii mopTan «Poccuiickoe o6pasoBanuey» — http:// www.edu.ru/

ellnpopmanonnas cucremMa «EnMHOE OKHO JocTyna K 0Opa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblii  LEHTp MHGOPMAIIMOHHO-00pPa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OMOJIHOTEYHbIE CHCTEMbI H PeCYPChI

e DJIeKTPOHHO-ONOMMoTeunas  cucrema  «KoHcynmpTanT — crygeHtay — —
http://www.studentlibrary.ru/cgi—bin/mb4x

® JJICKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

e DIeKTpOHHBIN Katanor HayuHo-texandeckoit oubiamorexu FOPTTTY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/Web

e O6pasoBarenbHas mwiatdopma FOpaitT — https://urait.ru/register

eHayunas AIIEKTPOHHAs oubimoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHblii pecypc OM0JIHOTEKH 00pa30BaTeIbHON OPpraHu3anuu
eHayunas 6ubnuorexa umenu A. H. Konsena — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHYECKOE " nporpaMMHoe  olecnedyeHue

AUCUMITUHBI

OcBoenue nucuumiauHbl «OO0mas ¢Gusukay mpeanoaraeT HCIOoJb30BaHUE
aKaJIEeMUYECKUX ayJIMTOPUM M y4eOHBIX JabopaTopuii, COOTBETCTBYIOLIUX
NEUCTBYIOIUM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABUIAM U HOpMaM.

[Ipouee: pabouee MecTO MpEnoJaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
IoCTynom B IHTEpHET.
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http://obrnadzor.gov.ru/
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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/

IIporpammHoe o0ecnevyeHue:

OyHKIUOHATBHOE
HA3HAYeHHe

BecmiatHoe
MpPOrpaMMHOe
odecrneuenue

CcbLIKH

OducHblil TakeT

Libre Office 6.3.1

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

OHepaLII/IOHHaﬂ cucrema

UBUNTU 19.04

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

Bpayszep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com
[To4TOBBI KIHEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Dailn-MeHeKep

Far Manager

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

ApxuBatop 7Zip http://www.7—zip.org/
I'paduyeckuii penakrop GIMP (GNU Image http://www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/
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http://gimp.ru/viewpage.php?page_id=8
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http://www.videolan.org/vlc/

8. OueHouHble cpeacTBa MO JUCUUIIIIMHE

[lepeueHb KOMIIETEHIIMN (JIEMEHTOB KOMIIETEHIIUM ),

IHacnopr

OLCHOYHBIX CPEACTB II0 y‘l@ﬁHOﬁ AUCHUIIIINHE

«OO0mas pusuka»

dopMupyeMbix B

pe3yabTaTe OCBOCHUS YICOHON JUCITUTUTHHBI (MOIYIIS) W TTPAKTUKH

HNunukatopsl Sramss
Ne Kon DopmyIHpOBKa JIOCTUKEHUN KonTponupyembie TeMbl (bopMHpoBaHu
i KOHTPOJUPYEMOM | KOHTPOJIUPYEMOH | KOMIIETCHLIUU Sr[o y4eOHOU TUCITUTUINHBL, (cemecTp
KOMIIETCHIINU KOMIICTCHIIUN peanuzyemoit MPaKTHKU HayeHns)
JUCITUTIIIHE)
1 | OIIK-3. Cnocoben OIIK-3.1, Tema 1. Mexanuka. 1
HCII0Ib30BaTh OIIK-3.2, Tema 2. MexaHunka 1
METOJIBI OIIK-3.3. JKUJIKOCTEH 1 ra3os.
(hU3HUECKOro Tema 3. Konebanus u 1
MOJICTTUPOBAHHS U BOJIHEI.
COBPEMECHHOC Tema 4. OcHOBBI 1
OKCIICPUMEHTATIbHOC MOJIEKYJISIPHOH (DPH3UKH U
obopynoBaHue B TEPMOAVMHAMUKHU.
npodeccHoHaIBHOI Tema 5. DneKTpUIECTBO. 2
ACATENLHOCTH Tema 6. MaraeTusm. 2
Tema 7. Ontuxa. 2
KBanToBas npuposa
W3ITyYeHUSL.
Tema 8. AtomHas u 2
simepHast pusnka.
Iloxa3zarenu n KPHUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OInMUCaHue IKaJl
OlCcHUBaAHUA
No Kon Kontponupyemble| HaumeHnoranue
i KOHTPOJIUPYEMO Tlepedens IaHUPYEMBIX PE3YIHTATOB TEMBI yIeOHOU OIIEHOYHOT' O
KOMIICTCHIIUU JIUCITUTLTAHBI CpeJcTBa
1 | OIIK-3 3HaTh: 3aKOHBl (PU3MKM M TpaHHULBl X | Temsl 1-8 Bompocsr
MPUMEHUMOCTH; OCHOBHBIE (hH3HUYECKHE 9K3aMEHAIMOHHBIX
OIIK-3.1 BeTMYMHBl W  KOHCTAHTHI; TIPUHITAIIEI pabor,
OIIK-3.2 JIeHCTBUS BaYKHEHIIINX ¢duznueckux KOHTPOJIbHBIE
OIIK-3.3 MpUOOPOB; METOAMKY W OCHOBHEIE STaITbl paboTHI.
MPOBEACHUS  WCCIENOBAaHWN;  OCHOBBI
v3MepeHuss  (PU3MYECKUX  BEIMYUH U
MPOBENCHUST  DKCIECPUMEHTA;  METOJbI
MaTeMaTUYECKOU 5 CTaTUCTUYECKOMN
00pabOTKM JTaHHBIX OJKCIEPUMEHTa U

OLICHKU MNOIrpCIIHOCTH H3M€p€HHﬁ.

VYMeTh: TPHUMEHATH (UINUECKHE 3aKOHBI
u MOJIETNPOBAHUN
OOBSICHATH U

npd  aHam3e

(hU3MYECKUX  TPOIIECCOB;
OIMCHIBATH MPUPOAY HUIUUECKUX SIBICHHUN

W TIPOLIECCOB; MPOBOAUTH H3MEPEHUS
(bM3MUYeCKUX ~ BEIMYMH;  HCIOJIH30BaTh
pa3uyHble  METOJIMKH U3MEpPEHUuH U

00pabOTKM 3KCHEPUMEHTAIBHBIX TaHHBIX;
OTIPEJIeNIATh LENIU U 3a]la4d UCCIICAOBAHMS;
BBIOHPAThH METOANKY MPOBEICHHUSI
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UCCIIE/IOBAHUS, aHaJIN3UPOBATh,
CHCTEeMAaTH3UPOBATh, JI€J1aTh BBIBOIBI.
Brnanets: HaBBIKAMU OpraHHU3aIlnHy,
OpOBEICHUS W OICHKH  PE3yIbTaToOB
UCCIIEI0BATEILCKOM JIeSITeIbHOCTH
METOJaMH  MATEMATHUYECKOTO  aHaN3a;
HABBIKAMHU HU3MEPEHUSI (usnveckux
BEJIMYUH, 00paboTKH u
HHTEPIPETHPOBAHHMS pe3yJIbTaToB
IKCIICPUMEHTA.

DoH/IbI OLIEHOYHBIX CPEICTB MO AucHumInue «Oomas puznka
Bonpocsl K KOHTPOJBLHBIM padoTam:
TecThl
1 cemecmp

1. MarepuanbHas TOYKa JBUXKETCS BAOJb ocu OX, 3aBUCMMOCTb KOOPAMHATHI X OT

BPEMEHHU [ UMEET BUJ X = 34214057 OnpenenuTe 3HAYEHWE CKOPOCTH TOYKU B

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

2. 3a 3 cexyHABl CKOPOCTh PAaBHOMEPHO BhIpocia ¢ 3 km/4 10 39 km/4. OnpenenuTh

YCKOPEHHE.
A) 12 xm/9?; B) 3,33 m/c?; B) 12 m/c%; T) 0,3 m/c?.

3. OmpenenuTh YriIOByI0 CKOPOCTh TOUKA PABHOMEPHO BPAIIAIOIICICS CO CKOPOCTHIO
0v=0,5 M/c 0 OKpY>KHOCTH paauyca R=25 cm.
A) 0,5 pan/c; b)2pan/c; B)O0,02 pan/c; I')S pan/c.

4. Ha MarepualibHYI0 TOYKY JACHCTBYIOT JIBE B3aUMHO MEPIECHANKYJISIPHBIE CHUIIbI
0,3 H u 0,4 H. PesynpTupytomas cuia 1eicTBUS paBHa...
A)0,1H; Bb)0,7H; B)0,5H; T)-0,1 H.

5. C xakoil cuJIOW HYKHO JEWCTBOBaTh Ha TEJIO Maccol m=3 Kr, 4TO Obl OHO
JBUTaJIOCh C MTOCTOSHHBIM yCKOpeHueM a=1,5 m/c??
A)9H; b)2H; B)0,5H; TI)4,5H.

6. K npyxwune, pactsHyroi Ha 3 cM npuioxeHa cuna 39 H. Haiitu xécTkOCTh

NPy KUHBI.
A)13H; B)1300H; B)117H; I 1,17 H.

7. UeMy paBHa KMHETHYECKasi JHEPTHUsI I1apa Maccoi 4 Kr, 00J1a1atoIIero UMIyJIbCOM
12 xr-m/c?
A) 36 Ix; b)24 Ix; B) 18 Ix; I')6 Ix.
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8. HaiiTu MOMEHT MHEPLUU MATepUATBLHONW TOYKU C MAcCOM m=9 Kr, ynaJI€HHON OT
OCH BpallEHUs Ha pacCTOSIHUE F'=9 CcM.
A) 729 xr'm?; B) 81 kr'm?; B) 0,073 krem?; T') 1 kM2,

9. MoMeHT uHepuMU Koieca 5 Kr-M”. Kakoli MOMEHT CHMJI HPHIOKEH K KOJECY,
BPAILAIONIEMYCS C YIIIOBBIM yckopenueM ¢=0,02 pan/c*?
A)0,4H'Mm; B)0,5HM; B)0,004 Hw™m; I')0,1 Hwm.

10. OmpenenuTh MOMEHT MMIYJbCa Tela C MOMEHTOM WHEPIUH J=2 KM,
BPAILAOLIErocs ¢ YIJIOBOM CKOPOCThIO =8 paj/c.
A) 16 xr-m*/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 kr-m?/c.

11. Ckosbko mosiekyn B 1000 mosib BemecTBa?
A) 6,02:10%; B) 10°; B) 6,02:10%; T) 100.

12. CxonpKko KoJinuecTBa BemiecTna B 32 rpammax kuciopoaa O,?
A) 0,001 monw; B) 2 monb; B) 32 momab; I') 1 moinb.

13. Onpenenuts Mossipayto Maccy HaSOs.
A) 78-107 kr/monb;  B) 98:107 kr/mMonb; B) 98 kr/monb; I') 50107 kr/mob.

14. Beipazuts Temneparypy 27 °C B enuaunax uzmepenus CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak wu3MeHMTCA NaBl€eHUE WICAIBHOTO ra3a, HaXOJMIIErocsi B NepMETHUYHOU
€MKOCTH NpH noseimieHn Temreparypsl ¢ 300 K no 450 K?

A) Beipacret B 1,5 paza; b) nonusutcs B 1,5 pa3sa;

B) Beipacter Ha 150 [1a; I') nonusurcs Ha 150 Ila.

16. Kak u3MeHHTCS AaBI€HUE UICATIbHOTO ra3a npyu YBEIMYEHUU KOHIIEHTPAIUH B 3
pasa U CHUKEHUU TEPMOJMHAMUYECKOM TeMIlepaTypsl B 2 pa3a?

A) ymenbiutces B 1,5 paza; b) yBenuuurcs B 1,5 pasa;

B) yBenuuurcs B 6 pa3; ') ymensmmrcs B 6 pas.

17. Kakas paboTa COBEpIIAETCS UIEATBHBIM I'a30M IIPU PACIIUPEHUH OT 2 M° 10 7 M°

u noctossHHoM aaBiieHuun 100kIIa?
A) 500 x/Ixx; B)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. UneanbHOMY a3y cooOmuiu kojnuecTBo TeroThl Q=5 k/[k. Kak usmenurcs
€ro BHYTPEHH:ISI JHEPTUsi OH cOBepIIUT padoTy A=3 kJ[x?

A) yBenuuutes Ha 2 kJ[x; b) ymenbmutcs Ha 2 kJ[K;

B) yBenuuurcs Ha 8 xk/[x; I') ymenbumnres Ha 8 kJDxk.

19. Onpenenuth K.1.1. NPOLECCa, €CIU Ta3 MOTYyYHI OT HarpeBaTessl KOJIMYECTBO

termnoThl 9 kJK, a oxnmaaurento nepeaan 6 kJx.
A)1/4; b)2/3; B)1/2; TI')1/3.
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20. KakoBa Ttemneparypa oxyaautens npu uukie Kapno, eciu k... nukia 0,2, a

temriepatypa Harpesatess 400 K?
A)333K; b)80K; B)320K; I')480 K.

2 cemecmp

1. Kak wu3MeHUTCS cHJla B3aUMOJEHCTBHS JBYX TOYEYHBIX 3apsioB, €CIH
IIEKTPUYECKUI 3apsj KaXJAO0ro YBEJIWYUTh B 3 pa3za, OJHOBPEMEHHO YBEIUYHB
paccTossHUE MEXIy HUMU B 3 paza?

A) He uamenutcs; b) yBenuuutcs B 3 pasa;

B) ymenbmutes B 3 paza; [') yBenuuures B 9 pas.

2. KakoBa HampspKEHHOCTh DJJIGKTPUYECKOTO TIOJS, €CJIM Ha TOYEUYHBINH 3apsi
BesimunHkbl 0,2 Ko gerictByet cuia 100 H?
A) 20 B/m; B)500 B/m; B) 0,002 B/m; T')20B.

3. UeMy paBeH MOTEHUIHAI 3JIEKTPUUECKOTO OIS B TOUKE, B KOTOPOU AJIEKTPUUECKUI
3apsn BenuuuHoi 0,03 K o6nagaet sueprueii 0,18 /1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HailTu 31€KTpOEMKOCTh JBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COeIMHEHHBIX
IIOCJIEN0BATENBHO.
A) 0,67 mx®; B) 6 vx®; B) 3 Mx®; I') 1,5 Mxd.

5. HaiiTu 3JIEKTPOEMKOCTh IBYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX
napajieiabHoO.
A) 3 Mx®; B) 1,5 Mmx®; B) 6 mx®d; I') 0,67 mxD.

6. B ogHOpoHOE 3MeKTpuYecKoe mojie ¢ HanpsbkeHHOCTh E=1800 B/M momecTunu
JTUAJIEKTPUK € JHUAJIEKTPUUYECKON MPOHUIIAEMOCThIO £=6. KakoBa HaIpsKEHHOCTb
MOJISI BHYTPH AUDJIEKTpUKA?

A) 300 B/m; Bb)50B/m; B) 150 B/m; TI') 1080 B/wm.

7. Kakoii 3apsij JOJKEH MIPOUTH Yepe3 MONEePEeYHOe CEUCHUE MTPOBOIHMKA 3a |
MUHYTY, 4TOOBI TOK ObLT paBeH 60MKA?
A) 10°Kn; B)60-10°Kn; B) 106 Km; T') 3,610 K.

8. Kakoi1 Tok motedeT uepe3 pe3uctop conporubieHrnem R=2500 Om nipu pazHoctu
IMOTESHIINAJIOB Ha ero KoHiax 10B?
A)250 A; B)250mMA; B)4wmA; T)4A.

9. Kakas sHeprus BbiAensieTcs B NpoBOoHUKE ¢ conpotusieHueM 300 Om 3a
MOJIMUHYTHI pH npoTekaHuu Toka 200 MA?

A) 6 Ix; b) 1800 Ix; B)360 Ix; I')9 xx.
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10. [IBa pe3uctopa, conpoTuBiIieHUEM 2 OM KaXAblil, COEAMHEHBI MapajieIbHO.

KakoBo conmpoTuBIieHNE TAKOTO COCTUHEHUS ?
A)40M; Bb)10Mm; B)2Owm; I')3 Owm.

11. Dnexrpon (3apsz -1,6:10Ku) Bueren co ckopocTeio V=5 M/C B OMHOPOIHOE
marauTHoe nosie B=300 MxTi1 nepneHaAuKyIJISpHO JIMHUSAM UHAYKIUH. ONpeaenuThb

3HaYEHHE CHJIBI, IEUCTBYIOIIEH HAa TIPOTOH B MATHUTHOM TIOJIE.
A)2410°H; B)2,4102H; B)2,410'°H; T)0H.

12. Kak u3MeHuTcs cujia AEMCTBUSL OJTHOPOJHOTO MAarHUTHOTO TMOJIsl Ha 3JIEKTPOH,
€CJIM YTOJl MEXKIY CKOPOCTHIO 3JIEKTPOHA M BEKTOPOM MArHUTHON MHAYKIIUU
n3MeHuTh oT 30° 1o 90°?

A) yBenuuuTes B 2 paza; b) ymenbmuTes B 2 pasa;

B) yBenuuures B 3 paza; ') ymensimres B 3 pasa.

13. Onpenenute BepHOE HarpaBiieHUE cuilbl JIopeHIa AJjist OTpULATEeNIbHOTO 3apsiia.
—

v v v v
-q g -q _B> § F}.l E| g
C'D_, > X L q > <—_q<—>
Fi Fi
A b B I

14. OnpenenuTh BEpHOE HAMPABIICHHUE JUHUI MHAYKIIMM MArHUTHOTO MOJIS
IPSIMOJIMHEMHOTO MPOBOJIHUKA C TOKOM.

AT AT AT AT
_ ! B Bt ~—1—~B B Y [

15. Kak u3MeHUTCS MHAYKLIHUS MarHUTHOTO TI0JIs1, CO3/1aBa€MOT0 OECKOHEYHO
JUIMHHBIM IIPOBOJHUKOM, €CIIU CUJTy TOKA YBEJIMYUTH B 1,5 pa3a, a TOUKy
HaOJII0JICHHS YIAJIUTh HAa pacCTOsTHUE B 3 pa3a OoJibliiee?

A) ymensmuTes B 2 pasa; b) yBenuuures B 2 pasa;

B) ne usmenurcs; I') ymenbiuures B 1,5 pasza.

16. Ecnu cuny Toka B ByX HapajulelIbHbIX IIPOBO/IAX YBEIUYUTh BIBOE, a
paccTosIHME MEXKIY HUMHU YMEHBIIUTD B 3 pasa, TO CUJia UX B3aUMOJCICTBHSI...
A) yBenuuutes B 12 pa3; b) yBenuuutcs B 6 pa3z;

B) ymensbmuTcs B 6 pa3; [') ymensimrcs B 12 pas.

17. TInockuii KOHTYp mwiomaneio S=200 cM? HAXOAUTCS B MOCTOSHHOM OJHOPOIHOM
MarHUTHOM moJie ¢ uaaykuueid B=0,3 Txi Tak, 4TO TMHUM MarHUTHOM MHAYKIIUU
MPOHU3BIBAIOT IUIOIA/Ib Mo yriioM 60° k HopMmanu KoHTypa. OnpeaeauTs NOTOK
MarHUTHOM UHAYKIIUH Y€Pe3 KOHTYP.
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A)0,03 B6; B)0,3B6; B)30B6; I')3 mMB6.

18. Kak u3MeHUTCA MOTOK MarHUTHOW MHIYKUWU YEPE3 KPYTJIIbIi IIJIOCKUN KOHTYP,
€CJIM MArHUTHAas NHIYKUWsS YMEHBIIUTCS B 3 pa3a?

A) yBenuuutes B 3 paza); b) ymenwmutes B 1,5 pa3z;

B) ymenpmutcs B 9 pa3; I') ymenbmmTes B 3 pasa.

19. MarHuTHbIN OTOK Y€pe3 MPOBOAIINNA KOHTYP U3MEHSAETCS pABHOMEPHO TakK, YTO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/IC B KOHTYPE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. IpoBoasinas paMKa IIOIAALI0 S=9 cM? BpalaeTcs ¢ yrioBoil CKOPOCThIO K=6
¢! B omHopoanom marautHOM 11011€e ¢ B=0,45 Ti. OnpenennTs MaKCUMAIbHOE
3Hauenue JJIC B pamke.

A)2,43MB; b)3kB; B)67,5MkB; I') 83 B.

21. KakoBa usnyuarensHocTh R abcomoTHo yepHoro Tena npu Temneparype 20 °C?
A) 9 MBr/M?; B) 418 Br/m?;, B) 1,7:10° Br/m?;, T') 1 MmxBr/M>.

22. Kak u3MeHHUTCS U3Ty4aTeIbHOCTh a0COTIOTHO YEPHOTO TeJia, eCIu TeMIeparypa C
300 K yBenmmnuniach Ha 300 K?

A) yBenuuutes B 4 paza; b) yBenuuutcs B 2 pasa;

B) yBenmuuutcs B 16 pa3; ') He usmeHuTcs

23. KakoBa nyivHa BOJIHBI, HA KOTOPYIO MPUXOJIUTCS MaKCUMYM DHEPTUM U3TYyUCHUS
a0COJIFOTHO YE€pHOTO TeJa rpu Temreparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxMm; B) 0,63 mxMm; 1) 0,48 MxMm.

24. Onpenenuth Maccy (GOTOHA U3IIYYCHHS C ITTUHOUN BOJHBI 550 HM.
A)9,1-103  kr; B) 1,67-102" kr; B)4,02:103%kr; T) 6,67-107!! kr.

25. KakoBa paboTa BbIX0Jla 3JIEKTPOHOB U3 MeTailia, eciid (oTor(h(HEeKT HaunHAETC s
npu yacTore uznydenus 5,28+10' I'u u Beime?
A) 3,510 Ix; B) 1,6-10° Ix; B) 4,0-10" JIx; T')4,7-10°"° k.

26. CormacHo mocrtynaram bopa, OmpeeiuTh MOMEHT HMMITYJIbCa DJIEKTPOHA Ha
cranpoHapHoi opoute ¢ n=3. [Tocrosunas [Tnanka 7#=1,05-10"* Ix-c.
A) 3,15-10°* JIx-c; B) 1,05-103 JIx-c; B)2,1-10°* IIxx-c; T)4,2-10°* IIx-c.

27. Slnpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpoTOHA;
B) 4 nporona u 7 neiitponoB; ') 4 nmpoToHa u 3 HEUTpPOHA.

28. YUeMy paBHO cpeaHee BpeMS )KU3HU T PaJUOAKTUBHOIO sA]Ipa, €CJIM NOCTOSHHAS
PaJIMOaKTUBHOIO pacraza pasHa 1 a'?
A)0,28:103¢c; B)60c; B)3600c; I)lc.
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29. Kak u3MeHHUTCS aKTUBHOCTh M30TOIIA C TIOCTOSIHHOM paJiMOaKTUBHOIO pacaja
A=1 mun' 3a Bpems t=41,6 ¢?

A) ymeHpIIMTCS OYTH 10 HyJIs; b) ymenemures B 1,4 pasa;

B) ymenbmmres B 1,17-10'® pasza; T') ymenbinures B 2 pasa.

30. B pesyabrare sgepHoi peakuuu N'*+He*—X+H! obpasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siipa X?

A)17; B)S; B)9; T)0.

KpuTtepun u mkasna oneHMBaHUA 10 OLEHOYHOMY cpeacTBy «TecTb»

[IIxana OIIEHUBaHUSA Kpurepuii onienrBanus
(nHTEpBAN OAITORB)
5 KoHnTponbHas paboTa BIITOHEHA Ha BRICOKOM YPOBHE (TIPaBUIIBHEIC
otBeThl Aanbl Ha 90-100% Bompocos/3anaq)
4 KontponbHas paboTa BEITIONHEHA Ha CPETHEM YPOBHE (MPaBUILHBIC
OTBETHI JiaHbl Ha 75-89% BompocoB/3a1ay4)
3 KoHnTponbHas paboTa BEIMONIHEHA HA HU3KOM YPOBHE (TIPaBUIIBHBIE OTBETHI
nansl Ha 50-74% Bonpocos/3amay)
2 KonTtposbHas paboTa BHINIOTHEHA HA HEYIOBJICTBOPUTEIEHOM YPOBHE
(mpaBUIIBHBIE OTBETHI JaHBI MeHee ueM Ha 50%)

OueHouyHble cpeacTBa VIS POMEKYTOYHOM aTTecTaluy (IK3aMeH)
Teoperuyeckue BONpPoOChI
1 cemecmp

. Cucrema orcuera. Tpaektopus. I1yTe. [lepememnienue.
. CkopocTts. YckopeHue. TaHreHIManbHOE U HOPMAJIBHOE YCKOPEHHE.
. Kunemaruka u xapakTepUCTHKU BPAIIATEIbHOTO ABUXKEHUS.
. 3akonbl Hetorona. Cuiia. Umnynbsc. Macca.
. Cunbl B npupoje. Buipl B3auMoaencTBusl.
. 3aKOH COXpaHEHUs UMITyJIbCa.
. JIBrmkeHue Tena mepeMeHHON MacChl.
. Korcepsarupnsbie cmiibl. Pabora. MomHoCTb.
. Kunernueckas sueprus. [loTeHunanbHas sHeprUs.
10. 3akoH coxpaHEHUs SHEPTUN.
I'1. Ilentp macc. JIBrxkeHrEe LIEHTpa Macc TBEPAOTO TENa.
12. Mowment unepuun. Teopema IllTelinepa.
13. Kunernueckast sHEprusi BpalleHHUs.
14. MomeHT cuinbl. MOMEHT UMITyJibCa.
15. Pabora npu Bpamenuu tesaa. OCHOBHOE ypaBHEHUE JUHAMUKH
BpaIllaTEIIbHOTO JIBUKEHUS.
16. 3akoH coxpaHEHHs MOMEHTA UMITYJIbCA.
17. Ilpeo6pazoBanus ["anmunes. [Toctynater CTO.
18. IIpeoOpazoBanus Jlopenna. Cneactsus U3 npeodpazoanuii JlopeHiia.

O 00 1Oy bW —
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19. HeunepimanbHble CUCTEMBI OTCUETA.

20. KonebarenbHblii porecc. ['apmonndeckue konedbanus. Y paBHeHUE
rapMOHHYECKHUX KosieOaHui. XapaKTepUCTUKU KOJIeOaHUH.

21. YpaBHeHHe 3aTyXaroMMX KoJeOaHUH U ero pereHue.

22. YpaBHeHUE BbIHYKICHHBIX KOJeOaHUH U ero perieHue. PesonaHc.

23. IIpyxuHHbIN MassTHUK. Du3nyecknii MasTHUK. MaTeMaTU4EeCKUI MasiTHUK.

24. Crio)xeHue rapMOHUYECKUX KOJIEOaHHIA.

25. MexaHnyeckre BOJHBI. YpaBHEHHE Oeryieil BOJHBI. AMIUIUTYAA, 4acToTa,
JUTMHA BOJIHBI, (ha30Basi CKOPOCTh BOJIHBL. BotHOBOE ypaBHEHHE.

26. [Ipuniun cyneprnio3uiiuu BoiH. UaTepdepenims BoiaH. CTos4re BOIHBI.

27. 3BykoBbie BoJHBL. Dddekt Jormnepa. YnprpasByk. MHppa3ByK.

28. Cuna Apxumena. Y caoBHe IJIaBaHUS TEJL.

29. YpaBHEHUE HEPA3PBIBHOCTH CTpyU. YpaBHeHue bepnyim. JlamunapHoe u
TypOynenTHoe TeueHue. Yucno Pelinonbaca.

30. OcHOBHBIE TOJIOKEHHSI MOJIEKYJIsipHO-KuHeTn4yeckoil Teopun (MKT).
OcCHOBHBIE IOHATHUSA U ONPEAEIECHUS MOJIEKYIAPHON (PU3UKH.

31. Uneanpupiii ra3. CpoiicTBa HACAIBHOTO Ta3a. TepMOJAMHAMHYECKHE
napameTpbl COCTOSIHHMSL.

32. OcuoBHoe ypaBHeHue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHue
COCTOSIHMSI HIealibHOTO Ta3a (YpaBHeHne MenaeneeBa-Kaneiipona).

33. 3ompouecchl, 3aKOHBI H30IIPOLECCOB. P-V IuarpaMmsbl H30IPOLIECCOB.

34. YpaBuenue Ban-nep-Baansca. [lonpaBku ypaBHeHusi Ban-nep-Baanbsca u
ux ¢uzndeckuii cmoici. M3otepmel Ban-nep-Baanbca.

35. Pacnipenenenne MakcBemna. XapakTepHble CKOPOCTH PACHPENEIICHUS
Makcgenna.

36. Pacnpenenenne bonbimana. bapomerpudeckas dpopmyia.

37. SlBnenua mnepeHoca B TEPMOJUHAMHUYECKH HEPABHOBECHBIX CHCTEMAX.
TemnonpoBoanocTh. uddyzus. Ba3kocTs.

38. Uucino  cremeHeil  cBOOOABI  MOJIEKYJbl.  BHYTpeHHsst  sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3AKOH PAaBHOPACIPEIECICHUS SHEPTHH 110 CTEIEHAM
CBOOO/IBI.

39. Pabora, coBepiaemasi CUCTEMOM Mpu U3MeHEeHUU oObema. OmpenerneHue
paboThI, COBEPIIAEMOI TEPMOAMHAMUYECKON CUCTEMOM MPHU U30IpoIIeccax.

40. ITepoe Hawano tepMoauHamMuku. CHEACTBUS M3 TMEPBOrO Hayajia
TEpPMOJAUHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOLIECCAX.

41. Konn4ecTBO TEIUIOTHI. AMuabaTHYECKU TpOoIecC. YpaBHCHHE aauadaThl.
P-V mumarpamma anmabatudeckoro mporecca.

42. TeniaoeMKOoCTb. VYpaBuenue  Maiiepa. [Toka3areinpb annabaThl
(ko3¢ dunment [lyaccona).

43. ITonuTponHbIi npouecc. Y paBHEHUS MOJUTPOIBI, TOKA3aTEIb MOJIUTPOIIHI.
[TokaszaTenb MOIUTPONBI 711 U30IPOLIECCOB.

44. TennoBass mammHa. Kpyroele mpolneccel: p-V aumarpamma, pabdota mnpu
kpyrosom nporecce, KIT/JI.

45. Muxkn Kapno: p-V nmarpamma, omnucanue nponeccoB uukina, KII/I.
Teopema KapHho.
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46. TepmonnHamuyeckoe  ompezaeneHue  sHTponuu.  CraTucTUdecKoe
onpezaeneHue 3HTponuu. OCHOBHBIE CBOWCTBA SHTPOIIHH.

47. I3MeHeHue  SHTpONIMM  0OpH  uM30mpoleccax.  Bropoe  Hayano
TepMoarHaMHUKU. CIeACTBUS U3 BTOPOro Havajga TEPMOJUHAMUKH.

2 cemecmp

1. DnexTpuueckuii 3apsj] U 3aKOH €ro CoxpaHeHus. 3akoH KynoHa.

2. Dnextpuyeckoe nose. HanpsskeHHOCTb 3JIEKTPUYECKOTO TOJIL.

3. Teopema ['aycca u €€ mpuMeHEHuE.

4. PaboTa npu nepeMeNieHrH 3aps/ia B JIEKTPUUECKOM I0JIE.

5. Hupkynsuusa Bexkropa E.

6. [loTeHnman u pa3HOCTb MOTEHIUAIOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

7. CBsI3b MEX]y HAIIPSKEHHOCTBIO M MOTEHIIMAJIOM.

8. JIMANEeKTPUKY 1 TPOBOIHUKHU B DJIEKTPUYECKOM TOJIE.

9. BEKTOp 3IEKTPUIYECKOTO CMEIICHUS.

10. Dnexrpoemkocts. Konaencarop. CoeMHEHUE KOHACHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHACHCATOPA. JHEPTUS IIEKTPUIECKOTO TTOJIA.

12. IlocTosiHHbIl  BnekTpuyeckuid TokK. Cuina TOkKa, IUIOTHOCTh — TOKAa.
Conpotusnenue. Inekrpoasuxyiias cuia (3C).

13. 3akon Oma J171s1 yyacTKa U MOJIHOM LIETIH.

14. 3akon [Jxoyinsa-Jlenua.

15. Pa3BeTBneHHbIe dnekTpudeckue menu. [Ipasuna Kupxroda.

16. MarautHOE TOsIe. MarHuTHasE MHIYKUMS W HANPSHKEHHOCTh MAarHUTHOTO
TOJIS.

17. 3akon bno-Casapa-Jlamtaca u ero npuMeHeHHE.

18. BzaumopeiicTBre TOKOB. 3aKOH AMmriepa.

19. DnexTpuyeckas yactuua B MarHuTHoOM mosie. Cuiia Jlopena.

20. CunoBble uHUM MarHuTHOro nosd. upkysuus BekropoB B u H. Teopema
O IMOJIHOM TOKE.

21. MaruuTHbIi oToK. PaboTa 1o nepeMenieHnto Toka B MarHuTHOM TI0JI€.

22. SIBneHue 3JIeKTpOMarHuTHOM MHAYKIUK. 3aKoH Papanes. Bpamienue
pPaMK{ B MarHUTHOM TIOJIE.

23. SBnenne caMmoOMHAYKUMU. NHIYKTUBHOCTb KOHTYpA.

24 VI3MeHeHue TOKA MPU 3aMbIKAHUU 1MW U PA3MbIKAHUH LICTH.

25. DHeprusi MarHUTHOTO MOJIsl. DHEPTUs KOHTYPa C TOKOM.

26. Konebatenpabli KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJCOAHMS.
®opmyna Tomcona.

27. 3aryxaronue u BEIHYKICHHBIC dJIEKTPOMArHUTHBIE KOJICOaHMsI.
HuddepenunanbHoe ypaBHEHNE KOJIEOaHUI U €ro pellieHue.

28. IlepemenHslii TOK. 3akoH OMa U1 NEPEMEHHOIO TOKa. MOIIHOCTB
MIEPEMEHHOT0 TOKa. BEKTOpHBIE THAarpaMMBl.

29. OcHOBHBIE 3aKOHBI TeoMeTprudecKoi onTuku. [Ipuniun depma.

30. ®opmyna ToHKOM JuH3BL. [locTpoeHue u300pakeHW B TOHKUX JIMH3AX.
dokyc, (OKyCHOE pacCTOSIHUE, ONTHUYECKAs CUJIA.

31. Unrepdepenuns ceera. Judpakmus ceta. [Ipumepsl.
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32. Ionapuzaius ceeta. 3akoH Mamoca. 3akoH bproctepa.

33. Ilornomienue cBera. 3akoH byrepa.

34. [IpencrapiieHre cBETa KaK 3JEKTPOMATHUTHOM BOJIHBI.

35. TermioBoe U3NMyUEHUE U €r0 XapaKTepuCTHKU. 3akoH Kupxroda.

36. A6comotHo yepHoe Teno. Dopmyna Penes-Jxunca.

37. 3akonsl cmenienus: Buna. 3akon Credana-bonbnmana.

38. ®opmyia [1nanka. @OTOHBL.

39. JlaBnenue cBeta. @otodrpdexrt. YpaBuenue dhotodrdpdexra.

40. Db dext Kommrona.

41. fAnepnass moxens aroma. Ilocrynmatel bopa. Atom Bomoponga u
BOJIOPOJI0TI01I00HBIE aTOMBI 10 bopy.

42. Bonusl 1e bpoitns. CoOOTHOILIEHUE HEOIPEAECTIEHHOCTEM.

43. Bonnosas ¢yukuus. Ypasuenue llpenunrepa.

44. AToM BOJOpO/Ia B KBaHTOBOM MexaHuke. KBaHTOBbIE unciia. DepMUOHBI U
6030HbI1. [Tpunimn [Taymu. [leproaudeckas cucrtema sneMeHTOB MeH/eneena.

45. CocTraB ¥ XapaKTEPUCTUKHU aTOMHOTO sipa.

46. [ledekT Macchl U DHEPTUS CBSA3U SApa. DHEPreTUKA AIEPHBIX PEAKIIUH.

47. PaaoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOIO pacnaga. AKTUBHOCTb.

48. SInepHble peakiuu: o-pacmaj, B-pacnai, y-usnydenue. [IpaBuna cmemeHus.
Heuntpuno

49. Peakuuu 1eJI€HNS] U CUHTE3a aTOMHBIX SiAEp. SIIepHbIe peakluy Mo/
NENCTBUEM HEUTPOHOB. LlenHble peakuuu.

IIpakTuyeckue 3a1aHUus
1 cemecmp

3agava 1. J[BukeHue MaTepUabHOM TOYKH 3aJaHO ypaBHeHHEM x=Ai+Bi,
rae A=4 m/c? B=-0,05 m/c*>. Onpenenurs MOMEHT BPEMEHHU, B KOTOPBIA CKOPOCTH U
TOYKM paBHA HyJt0. HaliTh B 3TOT MOMEHT BPEMEHH KOOPIUHATY U YCKOPEHUE.

3apava 2. MartepuaiibHas TOYKa BpaIAeTcs Ha paccTostHUM =20 cM BOKpPYT
HENOABWKHOM ocu 1o 3akoHy @=A+Bt+CFP, rme A=3pan, B=-1pan/c’,
C=0,1 pag/c>. B MomeHnT Bpemenu ¢=10c ONpeNeNUTh, TAHIE€HUUAILHOE
HOPMAJIBHOE @, Y TIOJIHOE d YCKOPEHHSI TOUKHU.

3amaya 3. Ha rimagkom ctosie JexuT Opycok maccoit m=4 kr. K Opycky
IPUBS3aHbI JBa IIHYPa, IEPEKUHYTHIC Yepe3 HEMOABUKHBIE OJOKH, MPUKPEIIIEHHBIE
K MPOTUBOMOJOXHBIM KpasiM cTojia. K KOHIIaM IIHYpOB MOJBEIIEHBI THUPH, MACCHI
KOTOpbIX m;=1 Kr U my=2 kr. HaliTu yckopeHue, ¢ KOTOpPbIM JBUXKETCS OPYCOK, U
CUJIY HATSDKEHHUS KaXKJI0ro U3 IIHYpoB. Maccoil 6JI0KOB U TpPEHHEM NpeHeOpeyb.

3apaua 4. MatepuanbHasi ToOuka Maccod m=3 KI' JBUKETCS MOJ JNEHCTBUEM
HEKOTOPO# cuibl F cormacHo ypaBHeHuro x=Cr+Df, rue C=2 m/c?, D=-0,1 m/c>.
Haiitn 3HavueHusi 31Ol cuiibl B MOMEHTHI BpemeHu #1=1c u £H=2 c. Onpenenutb
MOMEHT BPEMEHH, KOI'JIa CUJIa paBHA HYJIIO.

3agauya 5. Opyaue, ®KECTKO 3aKpEIyICHHOE Ha XKEJIEe3HOJOPOKHOM maTdopme,
IIPOU3BOJMT BBICTPEIN BJIOJIb IMOJOTHA KEJIE3HOM TOPOrd nojJ yrioMm ¢=60° K JIMHUH
ropuzoHTa. Onpenenutb ckopocTh U oTKata miat@opMbl, €Cil CHapsi BbUIETAET CO
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ckopocThio v=600 m/c. Macca mmatdopMsl ¢ opyaueM u cHapsgamu M=15 T, macca
oaHoro cHapsiza m=20 Kr.

3anpaua 6. [llap maccoit m;=10 Kr, ABMKYITUNACS CO CKOPOCTHIO =4 M/C,
CTAJIKMBAETCS C IIAPOM MacCou m,=4 KT, CKOPOCTh V2 KOTOPOTo paBHa 12 M/c.
Cuuras ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTh ¥ IIAPOB MOCJE yapa B ABYX
ciayyvasx: 1) Manslid map HaroHseT OOJIbIION 1Iap, ABWKYIIHUKUCS B TOM Ke
HaIpaBJICHUU; 2) MIAPbI ABUKYTCS HaBCTpeuy APYT APYTY.

3agaua 7. Jlig cxaTus OPYKUHBI HA X1=1 CM HYXHO HPHWIOXHTb CHITY
F=10 H. Kakyto paboTy Hy’HO COBEPIINTb, YTOOBI CXKATh MPYKUHY Ha X,=10 cm?

3apaua 8. OnpenenuTs JMHEHHYIO CKOPOCTh U LIEHTpa Iapa, CKaTHUBILErOCs
0€3 CKOJIBKEHHS M0 HAKJIIOHHOM MIIOCKOCTH BBICOTOM A=1 M.

3amaya 9. Touka coBepmiaeT rapMoHudeckue KojeOanusa. Haubomnbiee
CMEUIECHUE Xy TOYKA PABHO 5 cM, HaMOOJbIIAs CKOPOCTh Upax= 10 cm/c. Hailtu
YTJIOBYIO YacTOTY @ KOJIEOAHUN U MAaKCUMAJIbHOE YCKOPEHUE djyqx TOUKH.

3apaua 10. I'py3uk maccoit m=400 r, MOJABEIICHHBIN K MPY>KUHE, KOJIeOJIeTCs
10 BEPTHUKAIHU ¢ repuogoM 7=1 c. OnpenennuTts KECTKOCTb k IPYKUHBI.

3agaua 11. CkonbKO aTOMOB COAEPKUTCS B PTYTH: 1) KOJIMYECTBOM BEIIECTBA
v=0,2 moib; 2) maccoit m=1 r?

3amauya 12. OnpeaenuTh KOJIUYECTBO BEIIECTBA V BOAOPOJA, 3aMOJHSIOMIETO
cocy1 00beMOM V=3 11, eclii KOHILEHTpaLKs MOJIEKYJI Ta3a B cocyae n=2 108 m.

3amaua 13. B 6auione naxoautcs ra3 npu temnepatype 71=400 K. [lo kakoii
TeMIiepaTypsl 7> HaJlo HarpeTh ra3, 4TOObI €ro JaBJIeHUE yBEIMUUIOCh B 1,5 paza?

3agaua 14. bamnon BmectuMocTbio V=201 3amojJHeH a30TOM IIpH
temneparype 7=400K. Korma wacTh rasza u3pacxojoBajid, JaBicHHE B OajlioHE
nonu3wioch Ha Ap=200 klla. Onpeaenuts Maccy m H3PACXOJOBAHHOTO Tas3a.
[Iporiecc cuuTaTh U30TEPMUUECKUM.

3agaua 15. OnpenenuTh MIOTHOCTh p BOASHOIO Tapa, HAXOASAUIErocs MOJ
nasiienreM p=2.5 [la u umeroniero remneparypy 7=250 K.

3amauva 16. MpeanbHblii ra3 coBepmaer 1ukia KapHo mpu Temmeparypax
xosoauibHuKa 75=290 K u tennootaarunka 71=400 K. Bo ckonbko pa3 yBeauuurcs
KIIJI # uuKia, eciiM TeMIlepaTypa TEIIooTAaTyrKa Bospacter 10 71 =600K?

3agaua 17. a3, coBepmaromuii uka Kapno, otgan temionpueMHuKy 75%
TEIUIOTHI, TIOJYYEHHOM OT Temiootrnatyuka. Onpenenurs TteMieparypy 1>
TEIJIONPUEMHHUKA, €clii TeMiiepaTypa Temiootaardyuka 77=400 K.

3apaua 18. Ilpu kakoil TemrepaType CpelHss KUHETHYECKas 3HEeprus <&,
IOCTYIIATENLHOTO JBUKEHUS MOJIEKYJIbI Tasa paBHa 4,14 10! JIx?

2 cemecmp

3agaua 1. 3apsaaer O1=1 MxkKnn u (O»,=-1 MkKi1 HaxoasTCa Ha pPacCTOSTHUM
d=10 cM. OnpeieNIuTh HANPSKEHHOCTh £ U MOTEHIMA ¢ MOJid B TOUKE, yIaJeHHOM
Ha paccrosiHue =10 cM OT mepBOro 3apsia M JexKalled Ha JUHUHU, MPOXOASIIeH
yepes NepBbIN 3aps/1 MEPHEHIUKYISIPHO HanpaBieHuto oT O K Q.

3apaua 2. Ha nByx O€CKOHEUHBIX MapajlIeIbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacnpenenensl  3apsabl ¢ HOBEPXHOCTHBIMU IUIOTHOCTSIMH  01=0,2 MKKi/M? 1
0,=-0,3 MkKi/M?. OnpesieniTh HanpssKEHHOCTD TI0JIS MEXKIY U CHAPY KU IIOCKOCTEM.
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3agaua 3. /[Ba xoHaeHcaTopa 3JeKTpoeMKOCTAMU C1=3 MKD® u C,=6 Mx®d
COEIMHEHBI MapaielbHO U pucoeanHensl k 6arapee ¢ DJ1C ¢=120 B. Onpenenutsb
3apsanel O 1 O, KOHACHCATOPOB M pa3HOCTH NOoTeHIHaNoB U n U, MeX Ty OOKIIaOK.

3amaua 4. Tpu xongeHcaropa eMkocTsiMu C1=1 Mk®, C,=2 Mk® u C3=3 Mxd
MOTYT OBITh COCIMHEHBI TApAICIBHO WM TMOCIEAOBAaTeNIbHO. B Kakom cirydae
€MKOCTh OaTapeu KOHJIEHCATOPOB OOJIBIIIE U BO CKOJIBKO pa3?

3agaua 5. Cuia Toka B MPOBOJHUKE paBHOMEpPHO HapacTtaeT ot [p=0 no =3 A
B TeueHue BpeMenu =10 ¢. Onpeaenuts 3apaa ¢, NpoLIeAni B IPOBOJIHUKE.

3agaua 6. Tpu pesucropa conporusieHussMu Ri=1 Om, R,=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHbl NapaJJIeJbHO WM MOcieAoBaTelibHO. B kakom ciiydae
CONMPOTHUBJIEHUE OOJIBIIIE U BO CKOJBKO pa3?

3agaua 7. Cuna Toka B IpoBOJIHUKE conpoTuBiieHnEM R=100 OM paBHOMEPHO
HapactaeT OT [p=0 10 Inmax=10 A B Teuenue Bpemenu 1=30c. Onpenenuthb
KOJIMYECTBO TEIUIOTHI (J, BHIICIIUBIIEECS 32 3TO BPEMsI B IPOBOJHUKE.

3amauya 8. [lo nmpoBoay, COrHYyTOMY B BHUJE KBajpaTa cO CTOpoHOH 60 cwm,
TE€YeT MOCTOSHHBIM TOK 3 A. HaliTh MHAYKIIMIO MAarHUTHOTO TIOJISl B IICHTPE KBajipara.

3apaua 9. [lo 0OMOTKE OYEHb KOPOTKOW KATYIIKH PagnycoMm r=16 cM TedeT
Tok [=5A. Ckonbko BHUTKOB N TIPOBOJIOKM HaMOTaHO Ha KaTylIKy, €cCJiu
HaMpPsHKEHHOCTh H MarHUTHOTO T0JIA B €€ 1ieHTpe paBHa 800 A/m?

3amava 10. /[Ba 1MHHBIX NapajuIeIbHBIX NPOBOJIA HAXOASATCSA HA PACCTOSHUU
r=5 cM oauH ot npyroro. [Io mpoBogaM TEKyT B IPOTUBOMOJIOKHBIX HANPABICHUAX
oanHakoBble TOKK 10 A kaxapiil. HaliTh Hanps>K€HHOCTh MArHUTHOTO TTOJISI B TOUKE,
HaxOJSIIENCS Ha PACCTOSIHUM #7=2 CM OT OJHOTO U ¥2=3 CM OT APYrOro MpoBoja.

3amauya 11. Ilpsmoit mpoBoa mnuHoM /=10 cM, MO KOTOPOMY TEUYe€T TOK
[=20 A, HaxomuTCs B OJHOPOJHOM MAarHUTHOM Tmojne ¢ uHaykuued B=0,01 T.
Haiitu yron o Mmexny HanpaBiIeHUSIMU BEKTOpa B U TOKa, €CJIK HA MPOBOJ ACHCTBYET
cuna 10 mH.

3amauva 12. Berunciauth paanyc R AYrd OKPY>KHOCTH, KOTOPYIO OIHUCHIBAET
IPOTOH B MAarHUTHOM IoJie ¢ MHAyKuMedn B=15 mTn, ecnu cKOpocTb U MPOTOHA
paBHa 2 Mwm/c.

3agaua 13. B ogHopogHOM MarHuTHOM mnosie ¢ uHaykmauen B=0,01 Tn
HaxXOJUTCSl MPSIMOM MPOBOJ JJWHOM [=8 CM, PaCHOJIOKEHHBIA NEPHEHIUKYIIIPHO
nuHUSAM MHAyKOud. [1o npoBoay tedet Tok /=2 A. Iloa neicTBHEM CHUII TIOJISL IPOBOJ
nepeMecTuics Ha pacctosiue s=5 cMm. Haiitu paboty 4 cui mois.

3apaua 14. B opgHOposHOM MarHUTHOM nosie ¢ uHAyknumed B=0,35Tn
paBHOMEpHO ¢ uacTtotoi n=480 mun™' Bpamaercs pamka, comepxkamas N=500
BUTKOB Tmiomanasio S=50 cm?. Och BpPAILICHUSI JIEKUT B IUIOCKOCTH PAMKH H
NEPIEHIUKYJISIpHA TUHUSAM UHIAYKUMKU. Onpenenuts Makcumanbuyo 3/1C nHaykuum
Emax, BOSHUKAIOUTYIO B PAMKE.

3amaua 15. B nenu men tok /=50 A. MICTOYHUK TOKa MOKHO OTKIIOYUTH OT
1enu, He paspeiBas ee. Onpenenuts cuity Toka yepes 1=0,01 ¢ mocne oTkiIroueHUs ee
oT uctounuka Toka. ConporusieHue menu R=20 Owm, ee uHayKTUBHOCTH L=0,] I'H.

3apava 16. MuayktuBHocTh L karymiku (6e3 cepaeunuka) paBHa 0,1 mIH.
[Tpu xakoi cuiie Toka [ 3Heprusa W marautHoro nosist pasHa 100 mx/[x?

3apaua 17. KonebarenbHblii KOHTYp COCTOMT M3 KaTYUIKW WHIYKTUBHOCTBHIO
L=20 MkI'H 1 KOHAEHCAaTOPa IEKTPOEeMKOCThI0 C=80 HD.
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3apaya 18. UMunyktuBHocts L kosebatenbHOro kKoHTypa paBHa 0,5 mIH.
KakoBa gomxkHa ObITh 2IeKTPOeMKOCTh C KOHTYpa, YTOObI OH PE30HUPOBA HA JITTUHY
BOJTHBI A=300 M?

3apaua 19. [ToTok 3HEprum, U3Iy4aeMblil U3 OKOIIIKA MIABHJIBHOW M€Y, PABEH
34 Br. Onpenenuts Temneparypy 7 nedu, eCiu IUIOMaas OTBEPCTUS S=6 cM?.,

3agauya 20. MakcuMyM  CHEKTPAJIbHOM  IUIOTHOCTH  3HEPreTHYECKOM
CBETUMOCTH 3B€3/Ibl COOTBETCTBYeT niuHE BOJHBI A=550HM. Onpeaenursb
TEMIIEpaTypy HOBEPXHOCTH 3BE3/IbI.

3agaya 21. Onpenenuts paboTy BbIXOJa A DIIEKTPOHOB U3 HATpUs, €CIU
KpacHas rpanuia gorodddexra 1o=500 HM.

3agaua 22. Ha noBepXHOCTh JIMUTHUA TaJaeT MOHOXPOMATHYECKUH CBET
(A=310 aM). UTOOBI IPEKPATUTH IMUCCHUIO ICKTPOHOB, HYKHO MPHJIOKHUTD 3aIePKH-
BAIOIIYI0 pa3HOCTh noTeHImaioB U He Mmenee 1,7 B. Onpenenuts paboTy BeIxoja A.

3amavya 23. Ha IMHKOBYIO IUIACTMHKY IaJa€T MOHOXPOMAaTHYECKHM CBET C
JTIuHOM BOTHBI A=220 HM. OnpeeIuTh MaKCUMaJIbHYI0 CKOPOCTh (POTOIIEKTPOHOB.

3anaua 24. Onpenenutb IIUHY BOJHBI A U Maccy m (OTOHa C DHEPrueu
e=1 M»aB.

3anaua 25. JlaBiaenue p MoHOXpoMaTtudeckoro ceeta (A=600 HM) Ha YEepHYIO
IIOBEPXHOCTh, NEPIEHANKYIIAPHYIO MajaromuM gydam, pasHo 0,1 mxIla. Onpenenurs
yuciao N GOTOHOB, IMANAIOIIKX 32 BpeMs =1 ¢ Ha MOBEPXHOCTH IUIOManbo S=1 cM?.

3amaua 26. BerauciuTh JJIMHY BOJIHBI A, KOTOPYIO MCIycKaeT HOH remust He'
IIPU MEPEX0Jie CO BTOPOTO IHEPreTUYECKOTO YPOBHA Ha NepBhIi. Crenarh Takol ke
MOJICYET JUI noHa JuTus Li™.

3anaua 27. Bpluuciuth sHepruto (poroHa, HMCIYCKAEMOIo IMpU Mepexoie
AJIEKTPOHA B aTOME BOJOPOJIa C TPETHETO YPHEPreTUUECKOTO YPOBHS HA NIEPBBIM.

3agaua 28. 3a BpeMs (=1 CyT aKTMBHOCTb H30TONA YMEHBIIWJIACH OT
A1=118 I'bk no 4,=7,4 I'bk. Onpenenuts nepuo noaypacmnanaa 71, 3Toro HyKJIujaa.

3agaua 29. 3a kakoe Bpems ¢ pacnajaeTcs Y4 HAYaJIbHOTO KOJWYECTBA SIAEP
PaIMOaKTUBHOIO U30TOIA, €CJIU MEepUo/] ero nonypacnaaa 7i,=24 4?

3amaya 30. OnpenenuTs NOPSAIKOBBIN HOMEP Z U MacCOBOE YUCIIO A YaCTHUIIbI,
0003Ha4YEeHHOI OyKBOI X, U SHEPTHUIO SIIEPHON PEAKIIIH:

94Be + 21H — X+ 1()n.

KpuTtepun n mkasna oneHMBaHUSA 10 OLIEHOYHOMY CPeICTBY
NMPOMEKYTOUYHBII KOHTPOJIb (IK3aMEH)

IIxana oneHuBaHUA

Kpurepuii onieHuBaHus
(nHTEpBAN OAJIIOB)

OoTIN4HO (5) CryneHT miyOOKO W B TOJHOM 00BEME BIaJEeT NPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, HCUYEPIIBIBAIONIE U JIOTUYHO €r0 U3JIaraeT B
YCTHOM MM mucbMeHHO# (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEPATypy, NPOSIBISIET TBOPUECKUN MOAXO B OTBETAX HA BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHATHIC PEILICHUS, XOPOIIO BIAJEET
YMEHMSIMHU M HaBBIKAMU IIPH BBIIIOJHEHUH NTPAKTUYECKUX 33]1a4.

xopo1uo (4) CryaeHT 3HaeT NporpaMMHBIA MaTepuasg, TPpaMOTHO M IO CYTH
W3JIaraeT €ro B YCTHOW WJIM TIMCbMEHHOW ¢opme, JoImycKas
HE3HAYUTEJIbHbIE HETOYHOCTH B YTBEPXKACHHUSX, TPAKTOBKAX,
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OMpECACIICHUAX W KaTCropudax HWJIN HE3HAYUTCIbHOC KOJUYCCTBO
OIIMOOK. HpI/I 9TOM BJIAACCT H€O6XO,Z[I/IMI>IMI/I YMCHUSAMU U HABBIKAaMH
ITPU BBITOJHCHUHU NMPAKTHYCCKUX 3a7a4.

yIOBIETBOPUTENbHO | CTyJIEHT 3HAET TOJIBKO OCHOBHOM MPOrpaMMHBIA MaTepual,

(3) JIOITYCKaeT HETOYHOCTH, HEOCTATOUHO YETKHE (POPMYIIUPOBKH,
HEMOCJIEI0BaTEIbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHON WIIN
nuckMeHHOU hopme. [Ipu 3TOM HEOCTATOYHO BlaIeeT YMEHUSIMH U
HABbIKAMU MPU BBIMOIHEHUH MTPAKTHUECKUX 3a1a4. JlomycKaeT 10
30% omubOK B U3JIaraeéMbIX OTBETAaX.

HEYJIOBIEeTBOPUTENbHO | CTYIEHT He 3HAeT 3HAYMTENbHOM YacTH MPOrpaMMHOr0 MaTepuaa.
(2) [Ipu 3TOM HOMycKaeT MPUHIMIHAIBHBIE OMIMOKH B I0Ka3aTeIbCTBAX,

B TPAKTOBKE TOHATUNH W KaTEropHil, MPOSBISIET HU3KYIO KYJIbTYpYy
3HaHUM, HE BJIAJACET OCHOBHBIMH YMEHUSMHU M HaBBIKAMHU MPHU
BBIMIOJTHEHUH TpakTHUecKux 3anad. CTyAeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JIOMIOJIHUTEJIbHBIE BOIPOCHI
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JInct n3MeHeHu U JOIIOJIHEHUN

n/n

Buns! nononnenuii u
H3MEHEHUH

Jlata v HOMEp POTOKOJA
3acemanus kadenpsl (kadeap),
Ha KOTOPOM ObLIH
PaccMOTPEHBI U O0OPCHBI
W3MEHCHUS U JIOTIOJHEHUSI

[Moanwucs (¢ pacmmnppoBKoi)
3aBeyromero kaheapoi
(zaBemyromux kadempamu)
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