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CTpyKTypa U cojep:KaHue QU CHUIIINHBI
1. esu ¥ 3a1a4u IMCUUILIMHBI, €€ MeCTO B Y4eOHOM Mpoiecce

Lens w3yyeHus AUCHMIUIMHBI «DU3MKa» — YCBOGHHE CTYICHTaMHU
byHIAMEHTAIbHBIX TMOHATHUM W 3aKOHOB  (PU3MUKH, (PU3MYECKHX METO/OB
UCCJEIOBaHMUS M aHaidu3a B oObeMe, HeoOXoAUMOM i TNpodecCHuOHAIbHOU
NESATETLHOCTH.

3anauu u3ydeHus: AMCUUILUIHHBI «Dusnkay:

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

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

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

OOy4uTh METOAAaM IMpPOBEIEHUS (PUINYECKOTO HKCIEPUMEHTA, H3MEPEHUS
(du3znyecKux BeINYNH, 00paOdOTKU U aHAJIM3a SKCIIEPUMEHTAIbHBIX TaHHBIX.

Hucuunnuna «Pu3nka» paccMaTpuBaeTcs Ha 0ase MmpecTaBiIeHu o Hanboee
IPOCTBIX U 00muUX (popMax ABMKEHUS MAaTEPUU U X B3aUMHBIX MPEBPALLEHUSIX, KaK
HayKa, M3y4yawllas oOIlWe CBONCTBA M 3aKOHBI JBWKEHUS BEUIECTBA M ITOJI.
[ToHsTUIHBIN anmapaT GU3NKKA CTPOUTCSA Ha 0a3e TpeX OCHOBHBIX MPECTABICHUM:
MEXaHUYECKUE HAarJIsIHbIE IIPE/ICTABIICHNUS; JIOTUKO-MAaTEMAaTHYECKHE
npejacTaBieHusi; ¢punocodpckoe 060cHOBaHUE (HUBUYECKUX TpeacTaBiieHnil. OCHOBY
MNOHATUHHOrO amnmnaparta (U3UMKA COCTaBISIOT (PU3HYECKUE BETUUYUHBI, (PU3HUECKHUE
3aKOHBI, AMHUIIBI U3MEPEHUS] PUZNUECKUX BETMYMH U METO/IbI UCCIEAOBAHUS.

N3yuenue (U3MKHA OCYLIECTBISETCS MO MEPE MOCIEI0BATEIBLHOIO I€TaIbHOTO
U3JIO’KEHUS COJIepKaHMsI €€ OCHOBHBIX Pa3/IesiOB: MEXaHHMKa, MOJIEKYJIIpHas (PU3HUKa,
KoJie0aHUs ¥ BOJIHBI, SJIEKTPUYECTBO U MAarHeTHU3M, ONTHKA, PU3UKa aTOMA U siJepHas
¢usuka. [Ipu paccmorpenun (pu3MUECKUX SBICHUN (HOPMHUPYETCS MPEACTABICHUE O
¢u3nyecKuX BEJIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aWMOJEWUCTBUS BEILECTBA
Y TIOJIS.

[IpeameTom u3ydeHus: yaeOHON TUCIUTITUHBI «DU3MKa) SBISIOTCS MPOCTHIE U
oOume GopMbl JBUKEHUS MATEPUM W MX NPEBpAILEHUsA, OOUIUME 3aKOHBI (DU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIIbHbIE METOJbl HCCAEAOBaHUS  (U3UUECKUX
SBJICHUU.

HeoTrbemnemoii yacTthio Kypca «Du3nKay SBISIIOTCSA MPAKTUKYM 0 PEIICHHUIO
3aJlay W Ja0opaTOpHbIM MpakTUKyM. Ha mpakTUKymMe 10 pelIeHUI0 3ajad
3aKPEIUIAETCS TEOPETUUECKUM MaTepuall JIEKUUM, OCBaWBAKOTCA METOAbl U
MaTeMaTUYeCKHUEe MPUEMBI pEeIIeHHs (pUu3nYecKux 3ajaad. JlabopaTopHbIil MPAKTUKYM,
MO3BOJIIET SKCIEPUMEHTAIBHO M3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAHBAaTh
IOPUHLIUIBI TPOBEACHUS (PU3MUECKOrO SKCIEPUMEHTa W U3MEpPEHHH (PU3NUEeCKHX
BEJIMYMH, 0OpabaThiBaTh, AaHAJIM3UPOBATh M CHUCTEMATHU3UPOBATh MOJyYEHHBIC
DKCIIEPUMEHTAJIbHBIE IaHHBIE.



2. Mecto nucuumiiunbl B ctpykrype OOII BO

HuctumuinHa —«®Pu3uKa» OTHOCHTCA K MOAYJII0 €CTECTBEHHOHAYUHBIX
JTUCUUIUIMH. M3ydyeHre NaHHOW AMCHUILTUHBI 0a3upyeTcsl Ha IIKOJIbHOW MOJATOTOBKE
CTY/ICHTOB 10 MaTeMaTUKE U (pU3UKE.

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

OOyuaromuiics, HaAYMHAOIMN H3yYyeHUE IUCUUIUIMHBI «DPuU3nKa», IOIKEH
3HaTh OCHOBBI HMHTETPaJbHOTO M AU(EepeHInaTIbHOr0 HCUUCICHUS W (HU3UKY B
npejenax mporpaMMbl CpeIHEN HIKOJIBI.

Hucuunnuna «®dusnka» GopMuUpyeT y CTYJEHTOB TECOPETHUECKHE 3HAHUS U
MPAKTHUECKUE HABBIKUM B PA3UYHBIX 00JacTsIX (M3UKH (MEXaHHMKa, MOJICKYJISIpHas
¢usnka ¥ TepMOAMHAMUKA, DJICKTPUUECTBO M MArHEeTU3M, ONTHKA, PU3MKA aToMa U
sfaepHas pU3MKa); HEeT0CTHOE MPEACTaBIeHNE 0 (U3NUECKUX MPOIIECCaX U SBICHUSX,
IPOTEKAIOLIUX B IPUPO/JIE; HABBIKM MCIIOJIb30BaHUSI COBPEMEHHBIX HayUHbIX METO/I0B
NO3HAHUS TPUPOABl M BIIAJIEHUE HMU Ha YPOBHE, HEOOXOAMMOM JMJi DPELICHUs
INPAKTUYECKUX 3aa4 IPU BBIIOJHEHUH MTPO(eCcCHOHABHBIX 003aHHOCTE.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUMILINHBI

Kon n naumenoBanue WNHaukaTopsl JOCTHXKEHUN Ilepeyens maHUpyeMbIX pe3yabTaTOB
KOMIIETEHIINU KOMIIeTeHIIUH (TI0 peain3yeMoi
JACITUTITIHE )
OIIK-1. OIIK-1.1 [Ipumensier | 3HaThb: OCHOBHBIE (PU3UUECKHUE SIBICHUS,
CriocobeH MprUMEeHSITh MaTeMaTHYeCKUil ammapat, | uJeM W TPUHIMIIBI, COCTaBIISIOIINE
€CTeCTBEHHOHAYYHBIE U METO/IBI MaTeMaTHYeCKOTO | OCHOBBI COBPEMEHHON (DM3UKH; 3aKOHBI
oOIIenH)KEeHEPHbIC 3HAHUS, | aHAIM3a U MOJEJUPOBaHMS AN | (PU3MKM M rpaHULbl UX PUMEHUMOCTH,
METO/bl MATEMAaTHYECKOTO | PEIICHUS 3aa4d | OCHOBHBIE (DU3MUYECKHE BEIWYMHBI U
aHaJM3a 1 MOJICTTUPOBaHUs | MPO(dheCcCHOHATIBHOM KOHCTAaHTBI, WX OIPEAEIEHUE, CMBICII,
B TipoeccHoHaTEHON JIeSITeIbHOCTH. CHOCOOBl M CIUHHIBI WX HW3MEPEHHUS,;
IeSITSIILHOCTH. OIIK-1.2 IIpumenser Ha3HAU€HWE U TPUHLUIBI JEUCTBUS
€CTeCTBEHHOHAYYHbIE H/MIN BaKHEHINX (HU3NUECKUX TPHOOPOB.
oOlIenH)KeHEPHBIE 3HAHUS JUIT | YMETh: MIPUMEHSTh ¢dusnygeckue
pereHus 3agay 3aKOHBI; TPAKTOBATH CYTh (PU3MUECKHUX
npohecCHOHANBHON SIBJICHUM, BEJIMYMH W  IOHATHUH;
JIeSITeIbHOCTH. BhIpOKaTh (PU3HYECKHE BEJIWYHHBI B
cucreme CH; pabortath c
71a00opaTopHBIM 000pyOBaHHEM;
WCIIONIb30BaTh METOAMKH (HU3NUECKUX
M3MEpEeHUI u 00paboTKHn
9KCHEPUMEHTAIBHBIX JaHHBIX.
Brnagers:  HaBBIKAMH ~ NPUMEHEHUS
OCHOBHBIX O0MIEPU3NIECKUX 3aKOHOB U
MPUHLMIIOB, METOJOJOTHEH pEIIeHus
3a]a4 W3 pa3lWYHbIX Pa3lesoB oOIIei
¢buzuky; MeToaMHu (mzuKo-
MaTeMaTHYECKOTo aHaM3a Uit
pelIeHNs] eCTECTBEHHOHAYYHBIX 3ajlad U
(uzndeckoro MOJICTUPOBAHUS B
WHXEHEPHOW  TPaKTUKE; HaBBIKAMU
00pabOTKM ¥  HMHTEPHPETHPOBAHUSA
PE3y/IbTAaTOB 3KCIIEPUMEHTA.




4. CTpyKTypa " coiepKaHue TUCHUILTHHBI

4.1. O6beM yueOHO# JUCHMILUIUHBI U BUAbI y4e0OHOH padoThl

. O0beM yacoB (3a4. el1.)
Bun yueonoii paborsr Ounas ¢opma | 3aounas popma
O61mas 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 3aHATU 16 4
JlaboparopHbie pabOTHI 16 4
KypcoBast pabota (KypcoBO#i POEKT) - -
Hpyrue ¢opMbl W METOOB OpraHHW3aMA O0pPa30BATEILHOTO
nporecca  (pacuemmuo-epauueckue  pabomui,  2pynnogvle
OUCKyccuu, posiesvie Uzpuvl, MpeHuH2, KOMNbIOMEPHbIE CUMYIAYUL, - -
UHMeEPaKmMueHbvle TeKYUul, CeMUHAPbL, AHATU3 0eL08bIX CUMYayuli 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™arepuanbHOol Touku. Ilpocreiimne ¢Qusnyeckue MoAeNu.
[lonoxeHne MaTepuasbHOM TOYKHA B MNPOCTPAHCTBE. MexaHMYECKOE [BHKEHHE.
Koopaunatel M paauyc-BEKTOp TOUKM. BekTOop mnepeMeleHus, TpaeKTopus,
MTHOBEHHAS! CKOPOCTh TOUKH.

JIB>KEHUE TOYKM IO OKPYXHOCTU. YTJoBasi CKOpOCTh. CBSI3b JIMHEHHON U
YIJIOBOM CKOpPOCTEH. JIBHKEHME TOUYKM I10 MPOU3BOJIBHOU Tpaektopun. HopmanbHOe
Y TAHTCHIIMAJIBbHOE YCKOPEHWE TOUKH. Pannyc KpUBHU3HBI U LIEHTP KPUBU3HBI IIPU
JBUKEHHUH 11O KPUBOJIMHEWHON TPACKTOPHH.

Jlunamuka matepuanbHOil Touku. 3akoHbl HbtoToHa. IlepBblil 3akoH HproToHAa.
NHepunanbHble M HEMHEPLMAIbHBIE CUCTEMBI OTcuera. Bropon 3akoH HproToHa.
Tpernit 3akoH Hprorona. dyHaaMeHTalbHbIE B3aUMOJCWUCTBUS B MPUPOAE. 3aKOH
BCEMUPHOTO TiAroTeHus. Cuna TsoxecTH, Bec Tena. Cuibl ynpyroctu. CUiibl CyXoro u
BSI3KOr0 TpeHUs. CHIIbI aAre3UH.

3aKOH COXpaHEHMs wumIyibca. Mmmynsc marepuanbHOM TOYKH. Mmmyibce
CUCTEMBbl MaTEPUAIBHOM TOYKM. 3aKOH COXPAHEHHs UMITyJbca. [[BukeHne Ten c
IEpEMEHHON Maccou. PeaktuBHOE nBukeHue. YpaBHeHue Memepckoro. dopmyna
[{rnonkoBckoro.

PabGoTta, momHOCTh, 2Heprus. 3aKOH coXpaHeHus dSHepruu. Pabora cwuil
Kunernueckass sHeprus marepualibHOM TOUkW. [loTeHImanbHas »HEprus u ee
BBIYUCJIEHUE NI TPABUTAIMOHHBIX M YOPYrUX cuil. MOITHOCTh. 3aKOH COXPaHEHUs
MEXaHWYECKOU YHEPTUH.



MexaHnuka TBeporo Tena. TBeproe Teno Kak CHCTeMa MaTepHANbHBIX TOYEK.
Mowmentr wunepuun. Teopema IllteitHepa (0e3 BbiBoma). OCHOBHOE ypaBHEHHE
JVHAMHUKHA BpAILaTEIbHOTO JBHXKEHHUS TBEPAOTO TEJNIA OTHOCUTEIBHO HEMOABMKHOU
ocH (ypaBHEHHE MOMEHTOB). 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.

Tema 2. Kone6anust 1 BOJHBI.

Konebanuss u BonHbl. ['apMoHMYecKHe KOJEOAHUS M MX XapaKTEPUCTHKHU.
CBoOonHbIE ~ MEXaHMYECKHME  TapMOHMYecKue  KosieOaHusg. [apMoHMYecKuid
ocumusiTop. [lpykuHHbIHN, hU3MUecKkuit 1 MaTeMaTuyeckuii MasTHUKU. CBOOOHBIE
3aTyXxaroue MexaHndeckue Kojaebanus. BeiHyKIeHHbIE MEXaHUUECKHE KOJIeOaHuUs.
Bosnbl B yripyro#i cpeae. YpaBauenue Oeryiieil BosHbl. Da30Basi CKOPOCTh. DHEPTHUS
YIPYTON BOJHBI.

Tema 3. MonekynsipHas pu3nka 1 TepMOIUHAMUKA.

OcHOBBl MOJIEKYJISIpHON  (pu3uKU. OCHOBHBIC TOJOXKEHHUS MOJEKYJISIPHO-
KMHETUYECKOU Teopur. Mojenp uaeanbHoro rasa. M3omponeccel. 1'a30BbIe 3aKOHBI.
OCHOBHOE ypaBHEHHE KHHETHYECKOM TeOpuM Ta30B. YpaBHeHune Kranenpona-
MenneneeBa. BHyTpeHHsSI SHEPrys HACAIBHOIO rasa, €€ 3aBUCHMOCTh OT 4uCia
cTerneHeld cBoOonbl Moiiekyn. Pacmpenenenne MakcBemia MOJEKyJd rasa 1o
ckopocTsm. Pacripenenenue bonsiimana. bapomerpuueckas popmyna

Tepmonunamuka. Ileppoe  Havano  TEPMOJAMHAMHUKHU.  TEIJIOEMKOCTh
uaeanbHOro rasa. [IpuMeHeHne nepBoro Hayajla TEPMOJMHAMUKH K H30IPOLIECCAM.
Anmnabatuyeckuil npouecc. Bropoe Hauano tepmonuHamuku. MneanbHasi TemoBas
MamuHa U ee KodppuuueHT mnone3Horo nerctBus. Llukn Kapno. OHrpomnws.
TepmoauHaMuyeckast BEpOATHOCTb COCTOSIHUSL. DHTPONUS U OECIOPSAIOK.

Tema 4. DnexkTpruuecTBo.

DNeKTpUYecKoe Mojie B BaKyyMme. DJIEKTPUUECKUH 3apsia. 3aKOH COXPaHEHHs
ANEKTPUYECKOTO 3apsaa. 3akoH Kynona. Dnextpudeckoe mosie. HamnpshkeHHOCTh U
MOTOK HAINPSKEHHOCTH 3JeKTpudeckoro mnojisi. Teopema 'aycca u e€ mpumeHeHuHe.
Pabora nmpu nepemenienuu 3apsia B dJieKTpudeckoM mnose. [upkynsuus Bektopa E.
[ToTeHman M pasHOCTh MOTEHUMATIOB. DKBHUIIOTEHUMAJIbHbBIE MOBEPXHOCTU. CBs3b
MEXy HaIPSHKEHHOCTHIO U IOTEHIIMAJIOM.

JIMDIIEKTPUKM W TIPOBOJHHMKHA B DJJIEKTPUYECKOM ToJie. JUdANEeKTpuku B
IIEKTPUYECKOM IToJIe. BEKTOp MOJsIpu3anny, BEKTOP JJIEKTPUUYECKOTO CMEIICHUS U
UX CBS3b C  HANPSDKEHHOCTBIO  JJIEKTPUYECKOTO mojisl.  Juanexrtpudeckas
BOCIIPUMMYHMBOCTH M IPOHULIAEMOCTb.

[IpoBomHUKM B  3JeKkTpudyeckoM Tonie. Pacnpenenenuwe 3apsioB  Ha
MPOBOJHUKE. ONEKTPOeMKOCTh. KoOHIeHcaTop, COEIUHEHUE KOHJIEHCATOPOB.
DHeprus 3apsKEeHHOr0 KoHAeHcaTopa. [[1oTHOCTE S3Hepruu 3JIEKTPUYECKOTO OIS,

ITocrostHHBIA  JneKkTpUdeCKUl TOK. I[IOCTOSHHBIM  DIEKTPUYECKUH  TOK.

[InotHOCT  TOKAa.  COMpOTUBJICHHWE  MPOBOJHUKOB.  CBEpXMpPOBOINMOCTb.
Onexrpoapmwxkymas cuna (DJIC). 3akon Oma mig ydacTka I€Md B BEKTOPHOM
(nuddepenirabHON) dopme. 3akon  JIxoyns-JleHua. Pa3BeTBneHHbIC

anekTpudeckue 1enu. [Ipasmia Kupxroda.

Tema S. Maraetusm.

MarauTHOe nosie B BaKyyM€ U BeIIeCTBE. B3anMoaencTBrue 31eMEHTOB TOKA.
MarnutHas MHAYKUMUST U HalpsOKEHHOCTh MAarHUTHOro mojs. 3akoH buo-Casapa-
Jlannaca. 3akon Amnepa. MarHuTHoe mosie npsiMoro O0€CKOHEYHOTO MPOBOJHUKA C
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ToKOM. CHJIOBBIE JIMHMM MarHuTHOro moiyiss H, mupkynsius BeKTOpa MarHUTHOM
MHAYKOUH. TeopeMa o0 MOaHOM TOKe. J[eMCTBME MAarHWTHOTO IMOJIA HA OPOBOJHUK C
TOKOM U JBxKymwmiics 3apsa. Cuna Jlopenua. [IpsiMoyronbHas pamka (KOHTYp) ¢
TOKOM B OJTHOPOJTHOM MarHuTHOM IIOJIE.

DJIEKTpOMAarHuTHas HUHAYKUOMUSA. MarautHelid  1oTok. IlpaBuio JleHna.
Camounnaykuus. MHIYKTUBHOCTh KOHTYpa. DHEPTHS KOHTYypa C TOKOM.

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

Konebarenbnplii koHTYp. JuddepeHnuanbHoe ypaBHEHHE COOCTBEHHBIX
KOoJeOaHWi B KOHType. 3aTyXarllue JJICKTpHYecKue KoJjieOaHus. BuIHYXICHHBIC
AIIEKTPUYECKUE KOJIEOAaHUs B IMOCJIENI0BATEILHOM KOHTYpe. Pe3oHaHC HampshKeHHi.
Ilepemennslii TOK. [lomyuenue nepemeHHoro Toka. [IpoxoxaeHne nepeMeHHoro Toka
yepe3 €MKOCTh M HHIYKTUBHOCTb. BekTopHble nuarpammbl. 3akoH Owma i
NEPEMEHHOr0 TOKa. MOIIHOCTh MEPEMEHHOTO TOKa. D(PPEKTUBHBIE 3HAYEHUS TOKA U
HaIpsHKEHUS.

OcHoOBHBIE mTOJIOKEHHMST Teopun MakcBemwia. YpaBHeHus Makcsemia B
HHTETpabHOM dopme.

Tema 6. OnTuka.

I'eomeTpuyeckas U BOJHOBas ONTUKA. Pa3BuTHe B3INISA0B Ha MPUPOLY CBETA.
3aKOHBl TPEJIOMIICHHSI W OTPAKEHHsA CBETOBBIX BOJH. [lonmHOE BHYTpeHHee
otpaxkenue. JInazbl. [Ipuanun depma.

CseroBass BosiHa. HMutepdepenumss cBera. Hudpakuus. Ilonsgpuzanus.
[Tornomenue cBera. 3akoH byrepa. Paccesnue cBera. Jlucniepcus ceera.

KBanroBas npupona wmsnyuenus. TemnoBoe usmydenue. dopmyna Ilmanka.
Cas3b Mexay gopmyinoi [lnanka, 3akonom Credana-bonbimana, popmynamu Buna
u Panes-JxuHca.

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

Tema 7. ATomHas u siepHas pusuka.

®uznka atoma. ATOMHOE sapo. PaamoakTWBHOCTh. 3aKOH PAaJHOAKTHBHOIO
pacnaga. SnepHble peakuu.

Crpoenue aTtoma. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. Moxenu aroma.
[Tocrynater bopa. I'mmore3a ne bpounsa. BonHOBbIE CBOMCTBa BEILIECTBA.
KopnyckymnsipHO-BOJIHOBOM IyaJiu3M CBOMCTB BEILECTBA. [TpuHLIMIT
HEOIPEAECIECHHOCTH.

3apsan u macca aToMHBIX sanep. M3oronbl. CiUH U MarHUTHBIA MOMEHT SJIpa.
CocrtaBHble 4YacTH aToMHOro sapa. Jlepexkr wmaccel. DHeprus CBsA3M  s1pa.
YcroituuBocts saep. Ipupona sanepHsix cuil. B3auMoaeicTBue HyKJIOHOB.

PaanoakTuBHOCTh. 3aKOH paaMOAaKTHUBHOrO pacnana. [IpaBunma cmenieHus.
bera-pacrian. Heurtpuno. BsaumornpeBpaileHusi HYKIOHOB. HeWTpoHsbl. SnepHbie
pEeaKkLyuH.



4.3. Jleknun

e O0bem yacoB
w/n Ha3panue Tembl Ounas | 3aounas
dopma dopma
1 | KunemaTnka MaTepHaIbHONW TOUYKH 2 1
2 | JlunamuKa MaTepuaitbHOM TOUYKH. 3akoHbl 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 NEKTPUUECKHNA TOK 2 1
12 | MarHuTHOE 1oJjie 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 3aHATHUS
e O0bem yacoB
u/n Ha3Banmue temMmbl 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 Tena 1 -
6 | Mexanuueckue KoieOaHUs ¥ BOJHBI 1 -
7 | OcHOBBI MOJIEKYJISIPHOHN (U3HKH 1 1
8 | TepmognHamuka 1 1
9 | DuekTpuuecKoe MoJjie B BAKyyMe 1 -
10 | JAuMdneKTpUKH B IPOBOJHHUKH B IEKTPHUYESCKOM TOJIE 1 -
11 | IlocToSHHBIHN ANEKTPUIECKUI TOK 1 1
12 | MarHuTHOe 1oJie B BAKyyMe 1 BEIIECTBE 1 -
13 | DnekTpomMarHuTHasi HHAYKIHS 0,5 -
14 | DnexTpomarauTHbIe KoJeOaHus U BOJHBL. [lepemMeHHBII TOK 0,5 -
15 | I'eomeTrpudeckas v BOJHOBAs ONTHKA. PoTOMETpHs 1 -
16 | KBanroBas npupoaa U3Iy4eHuUs 1 -
17 ®dusuka atoma. ATOMHOE A1po. PannoakTHBHOCTh. 3aKOH paJIdOaKTUBHOTO 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. OnpeeseHue yEIbHOTO COMTPOTHBIICHHUS IIPOBOTHUKA 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 HAPSKCHHOCTH MArHUTHOTO 2 -
noJist 3eMiu
8 Nzydenne TemrepaTypHOil 3aBUCIMOCTH 3JIEKTPOCOMPOTHBIICHHUS METAJUIOB U 2 -
MTOJTYTIPOBOTHIKOB
HTroro: 16 4
4.6. CamocTosiTesibHAs padoTa CTYIEeHTOB
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
Uzydenne JTOTIOTHATETHHON 10 24
2 | KoneGanus v BOJIHBI JTUTEpaTypsl 10  JaHHOW  TeMe.
BrimosiHenne 1oManiHero 3aJaHus
Nzyuenue JOIIOJTHUTEIILHOM 12 24
3 Mouexyuspras usuica " TUTEpaTypsl 10  JIaHHOW  TeMe.
TepMOIMHAMHKA
BrimonHeHre JOMaIIHEro 3aJaHus
Nzyuenue JOIIOJTHUTEILHOM 12 24
4 | DnexTpuuecTBO JUTEpaTypel 0  JAHHOH  TeEMe.
BrimonHeHre JOMaIIHEro 3aJaHus
Nzyuenune JOTIOJTHUTEIILHOM 12 24
5 | Maraetusm JUTEpaTypel 0  JAHHOH  TEMe.
BrimonHeHne JoManHero 3aaHust
WzyveHnne nonomHUTETEHON 10 22
6 | OnTuka JIUTEPATYPHI IO JAHHOH TeMe.
BrimosiHenne 1oManiHero 3aJaHus
N3ydenne nonomHUTENEHON 12 24
7 | AToMHas u sinepHas huznka JUTEPATypHI IO JAHHOH TeMe.
BrimosiHeHne 1oManiHero 3a1aHus
HTroro: 80 166

4.7. KypcoBbie padoThl nmo aucumiinie «Ou3uka) He NMpeAnoarawTcs

Y4eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

[IpenonaBanue OUCHMIUIMHBI BEAETCSA C NPUMEHEHHUEM CIECAYIOIIUX BHJIOB
o0pa30BaTeNbHBIX  TEXHOJIOTHH:  OOBICHUTEIHHO-WULTIOCTPATUBHOTO
(TEXHOJIOTHS TIOJICPKUBAIONIETO OOYUYEHUs, TEXHOJIOTHS TMPOBEACHUS Y4eOHOU

oOydeHUs



TUCKYCCUHN), WH(GOPMAIMOHHBIX TEXHOJIOTHH (MPE3eHTAIMOHHBIE MAaTepuabl),
Pa3BUBAIOIINX M HHHOBAITMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH.

[IpakTueckne 3aHATHUS MPOBOIATCA C MCIOJB30BAHUEM Pa3BUBAOLIMUX,
NpOOJEMHBIX, TPOEKTHBIX, HH(POPMAIMOHHBIX (KCIOJB30BAHUE AJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYpPCOB  (DJEKTPOHHBIM  KOHCIEKT)  00pa3oBaTeNIbHbBIX
TEXHOJIOTUH.

6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALIMOHHOE O0ecrevyeHue
AUCHUNJIMHBI:
a) OCHOBHAsI 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: YuebHoe nocodue. 5-e uzj., ucnp. — CII6.: M3gatensctBo «Jlanby, 2021.
—-352c.

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

5. CasenbeB M.B. Kypc obmeit ¢uzuku. B 5 t1. T.4. Bonubel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., uctp. — CII16.: U3natensctBo «Jlanwy, 2021. — 256 c.

6. CaBenseB U. B. Kypc o6meit ¢usuku. B 5 tr. 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., SABopckuit b.M. Kypc pusuku: YueOnoe mocodbue a1 BTY30B.
M.: Breicmas mikona, 2002. — 718 c.

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

3. Bompkenmreita B.C. CoopHuKk 3a1a4 1o odmemy kypey dusuku. M.: Hayka,
1985. — 384 c.

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

B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. Yyebnoe 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.M., Yamenko A.B., JlemmrBan E.FO. YdueOHoe mocobme
«Dusuka» B 3-x Tomax. Tom 2. Dnexrponunamuka. Konebanus u Bomuwl / E.W.
Xapuenko, A.B. YHanenko, E.IO. JIemurBan — Jlyranck: '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.U., Yanenxo A.B., K.A. KopcynoB. 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: NU3a-Bo
JIT'Y um. B. Hansa, 2020. — 103 c. Per. Ne 40 VII oT 02.11.2020 1.

4. Meroauyeckue ykazaHus K JabopaTOpHbIM padoTaM 1O JIUCHHUILIUHE
«OO0muit Pusznyueckuii mpakTuKym» (B 6-Tu 4actax), 4acTh 1. «BBenenue B oOmuii
busnueckuit npaktukym. [IpubopHbIil cemuHap» (ISl 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  ¢uznyeckuit 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. [Mamsa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Mertognueckue yka3zaHus K JaOOpaTOpHBIM paboTaM MO JUCITUILINHE
«OO0muit pusmyeckuid npakTukym» (B 6-TW dyacTsax), 4yacth 3. «MosekynsapHas
dbusuka» (s ctyaeHToB HampasiaeHus noarotoBku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-so JII'Y um. B. Jans, 2022. — 55 c.

7. Meronuueckne yka3zaHud K Ja0OpaTOpHbIM paboTaM IO JAUCIUIUIMHE
«OO0mmit puznueckuii mpakTUKym» (B 6-TH 4acTsiX), 4acTh 4. «DJIEKTPUUECTBO U
MarHeTusm» (s cryneHToB HampaiieHus noAarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: M3a-so JII'Y um. B. lans, 2022. — 84 c.

8. Metoauueckne yKazaHus K JaOOpaTOpHBIM paboTaM MO TUCITUTUINHE
«OOmuit  puznyecknii npakTukym» (B 6-TM 4actax), 4yacth 5 «Onrukay (A
cTyaeHToB HanpasieHuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
A.B. Yanenko — Jlyranck: M3a-Bo JII'Y um. B. lans, 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 (ais
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
«®wuzuka» / Coct. E.YO. JIemmBan, A.B. Yanenko. — JIyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauueckue yka3zaHuUd K MPAKTUUECKUM 3aHATHUSIM IO JAUCLMILIMHE
«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), 4acTh 2 «DNEKTPUUECTBO U MarHeTusMm. 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:

eMunucTepcTBO oOpa3zoBanus U Hayku Poccuiickoit @enepanuu —
http://Muno6pHayku.pd/

eDenepanbHas ciayxkb6a 1o Hag3opy B cdepe o0Opa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/

eMunucrepcTBo oOpazoBanus u Hayku Jlyranckoit HapomHoit PecryOnuku —
https://minobr.su

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

e[lopran denepanbHBIX TOCYAaPCTBEHHBIX O00pa30BATEIBHBIX CTAHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e OeepanbHbiii mopTan «Poccuiickoe oopa3oBanue» — http://www.edu.ru/

eHpopmaronHas cucreMa «EnmHOEe OKHO J0CcTyma K 00pa30BaTebHBIM
pecypcamy» — http://window.edu.ru/

eDenepanbHblii  HEHTp HUHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYpCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OUOJIMOTEYHbIE CUCTEMBI U PECYPChI

®DJIeKTPOHHO-OMONMMoTeuHass  cucrema  «KoHcynbrant — cryaeHTay  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJICKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

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

eO6pasoBaTenpHas miardopma FOpaiit — https://urait.ru/register

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

NudopmanuoHHbiid pecypc OM0JIHOTEKH 00pa3oBaTe/IbHOM OPraHU3aluu
eHayunas 6udnuoreka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MarepuajbHO-TEXHHYECKOe M NPOrpaMMHOe  o0ecredeHue

AUCIHUANJIMHBI

OcBoeHnue AN CIHUITIINHBI «Pusukaxy npeamnojaract HCIIOJIB30BaHUC
aKaJeMHYECKUX ayJUTOPUM U y4eOHBIX JabopaTOpui, COOTBETCTBYIOIIUX
JENCTBYIOIIMM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOpMaM.

[Ipouee: pabouee MecTO MpenojiaBaTels, OCHAIIEHHOE KOMIIBIOTEPOM C
nocrynoM B MIHTEpHET.
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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
Penakrop 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

OLIEHOYHBIX CPEACTB MO Y4eOHOMH TNCIUIJINHE

«Duznka

bopMUpyEMBIX B

pe3yibTaTe OCBOCHUS YUEeOHON JUCIUTUIMHBI (MOIYJIS) UM IPAKTUKH

Nunukatopsl
. Ortansl
No Kon § (DOpMYJ'II/IpOBKaU JIOCTHXKEHUM KOHTpOJEI/IpyeMLIe TEMBI T —
/gy | KOHTPOIMPYEMOT | KOHTPONMPYEMOH  [KOMIETEHIIH gno yueOHOW AUCHUIIINHEL, (cemectp
KOMIIETCHIINU KOMIIETEHIIUU peanuzyemon MPAaKTUKU
U3y4YeHNUs)
JTACITATIINHE )

1 | OIIK-1. Crocoben OIIK-1.1, Tema 1. Mexanunka. 2
MIPUMEHSTh OIIK-1.2. Tema 2. Konebanus u 2
€CTECTBCHHOHAYYHbBIE BOJIHBI.

1 O0IIenH)XCHEPHbBIE Tema 3. MonekynsipHas 2
3HaHUS, METO/IbI ¢u3uka u
MaTeMaTHYECKOTO TEPMOJIMHAMUKA.
aHaJu3a u Tema 4. DeKTpIIecTBO. 2
MOZCINPOBaHNA B Tema 5. Marnerusm. 2
npoQeCcCHOHAIBHOM Tema 6. OnTrka. 2
ACATCILHOCTH. Tema 7. ATomMHas 1 2
saaepHas pusnka.
IToxa3aTenu n KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ, OIIMCaHHu¢ IIKaJI
OICHUBaAHUA
Ne Kon Kontponupyemslee HanmeHoBanue
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, COBpPEMEHHON (M3UKH; 3aKOHBI (PHU3UKH U pabor,
OIIK-1.2. IPAHMIBI WX IPUMEHUMOCTH; OCHOBHBIE KOHTPOJIbHBIE
(u3NUecKue BEIMYMHBI M KOHCTaHTBI, HX paboThI.

olpeJiesIeHNe, CMbICT, CIIOCOOBI ¥ €MHHULIBI
WX M3MEpEeHUs; Ha3HAuYeHHE M TPUHIIUIIBI
IeiCcTBUA BaKHEHIIINX (u3nyecKux
prOOpPOB.

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
3ajad M3 PAa3IUYHBIX pPa3JieNioB olmuien
¢bu3uKy; METOJaMH bu3mnKo-
MaTeMaTHYECKOro aHaiu3a AJsl PELICHHUs
€CTECTBCHHOHAYUYHBIX 3a1a4 u
¢du3nuecKoro MOJICJIUPOBAHUS B

14




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 umeer BuUA X =3+ 2t +05t°. OnpenenuTe 3HAYEHHWE CKOPOCTH TOYKU B

MOMEHT BpeMeHU t=2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; IN) 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 YriioByI0 CKOPOCTh TOYKH PABHOMEPHO BPAIIAIOMICHCS CO CKOPOCTHIO
v=0,5 m/c o okpyxxHOCTH paaguyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha MarepuanbHyr0 TOYKY ACHCTBYIOT ABE B3aUMHO MEPIICHIUKYJSPHBIE CHIIBI

0,3 H u 0,4 H. PesynbTupytomias cuia 1elCTBHs 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, pactsayTtoil Ha 3 cM mpuioxkeHa cmiaa 39 H. Halitu kxéctkocTh

MIPY’KUHBI.
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 MaTepUaILHON 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-m?. Kakoii MOMEHT CHMJ HPHJIONKEH K KOJecy,
BpaLIAOIIEMYCs ¢ YII0BEIM 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 mosiekyn B 1000 mosb 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 u3MeHUTCS MaBJICHHE HUJCATBHOTO Ta3a, HAXOMSIIETOCs B TE€PMETHYHOMN
eMKOCTH npu nossimieHnH 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 UICATBHOTO Ta3a MPU YBEJIMUYCHNN KOHIIEHTPAIIUH B 3
pasa U CHUKEHUU TEPMOJUHAMHUYECKON TEMITEpATyphl B 2 paza?

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 gasiieHuH 100kI1a?

A) 500 x/Ixx; Bb)20xk/x; B) 50 mx/bx; 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) yBemnuutes Ha 2 kJIx; b) ymensmutcs Ha 2 kJ[K;

B) yBenuuutcs Ha 8 kJ[x; I') ymenbmutcs Ha 8 kJ[x.

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

20. KakoBa Temneparypa oxmuanurens npu mukie Kapno, ecnu k.m.g. nukna 0,2, a
temneparypa Harpesareinsa 400 K?
A)333K; b)80K; B)320K; I')480K.

21. Kak wW3MEHUTCS Cujla B3aWMOJCHCTBUSA JBYX TOYEUYHBIX 3apsA/lOB, €CIU
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) ymenbiutcs B 3 pa3a; [') yBenuuutcs 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. YUeMy paBeH MOTEHLIMAJ 3JIEKTPUUYECKOTO MOJISI B TOYKE, B KOTOPOU
anexkTpuueckuit 3apsa Benmundon 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

24. HailTu 3J1IeKTpPOEMKOCTb JIByX KOHJICHCATOPOB, EMKOCTBIO 3 MK®D, COeIMHEHHBIX

MOCIIEI0BATENBHO.
A) 0,67 Mmx®; b) 6 Mx®; B) 3 mx®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 omHOpOoaHOE 3eKTpUUecKoe Tosie ¢ HanpsikeHHocTh £=1800 B/M momecTuin
JIADJICKTPUK C JUAJICKTPUUYECKON MNPOHMUIIAEMOCThIO ¢=6. KakoBa HaNps:KEHHOCTH

NOJISI BHYTPH JAUBJIEKTPUKA?
A) 300 B/Mm; b) 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 BbieNAeTCs B MpoBOAHMUKE ¢ conpoTuBieHruem 300 Om 3a
MOJIMUHYTHI NpU npoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ixx; B) 360 Ix; I')9 x/x.

30. /IBa pesuctopa, conpoTtuBieHreM 2 OM KaxIblii, COCTMHEHBI ITAPaJUICITBHO.
KakoBO conpoTHBIIEHHE TAKOTO COSTUHECHUS?
A)40m; B)10Om; B)2Owm; I')3 Owm.

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

3HAYEHUE CHIIBI, I€HCTBYIOIIEH Ha MPOTOH B MATHUTHOM TIOJIE.
A)2,4103H; b)2,41022H; B)2,410%H; I)0H.
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32. Kak u3aMeHuTCs cujia ACMCTBUS OJTHOPOTHOTO MArHUTHOTO TOJIS Ha 3JIEKTPOH,
€CJIM YTOJI MEXAY CKOPOCTBIO AJIEKTPOHA U BEKTOPOM MArHUTHOW MHAYKIUU
n3MeHuThb ot 30° 10 90°?

A) yBennuutes B 2 paza; b) ymeHnsiuTes B 2 pasa;

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

33. Onpenenute BepHOE HarpaBiieHue cuiibl JIopeHIa A1 OTPULIATENILHOTO 3apsiia.

o — - —

v v v v
4| B - 8% R | B
@_) = X e 3 N <—_q<—>
Fi Fx
A b B I

34. OnpenenuThs BEPHOE HAMPABICHUE JTUHUA WHIYKIIMA MarHUTHOTO TIOJIS
IIPSAMOJIMHEWHOT'O IIPOBOJIHUKA C TOKOM.

AT AT AT AT
=B B > |8 e I
7—'» B’,——"_ e R e N 84—7
A ~—1—5 ~+— B ) r

35. Kak m3MeHUTCS HHIYKIIASI MATHUTHOTO TI0JISA, CO3/IaBaeMOT0 OECKOHEYHO
JUTMHHBIM TTPOBOTHUKOM, €CJTH CHITY TOKa YBEJIMUUTH 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 cunmy Toka B IBYX MapajuiesbHbIX IPOBOJaX YBEJIMYUTH B/IBOE, a
paccTOsTHUE MEXITY HUMU YMEHBIIUTB B 3 pa3a, TO CHJIA UX B3aUMOJIECHCTBUAL. ..
A) yBenmuuuted B 12 pa3; b) yBenuuurcs B 6 pas;

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

37. Inockuii kouTyp miomaaso S=200 cM? HAXOAUTCS B HOCTOSSHHOM OJHOPOIHOM
MarHuTHOM 1noJie ¢ uaaykuued B=0,3 Txi Tak, 4To TMHUM MAarHUTHOM MHIYKIUH
MIPOHU3BIBAIOT IJIOIIAIb MO yriioM 60° k HopManu KoHTypa. OnpenenuTs MOTOK
MAarHUTHOW MHAYKIUH Y€pe3 KOHTYP.

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

38. Kak u3MeHUTCS MOTOK MAarHUTHOM MHIYKITUU Yepe3 KPYTIIbIN TJIOCKUN KOHTYP,
€CJIM MAarHUTHAas MHIYKLWS YMEHBIIUTCSA B 3 pa3a?

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

B) ymensbmutcs B 9 pa3; [') ymensutes B 3 pasa.

39. MaruuTHbI{ IOTOK Y€pe3 MPOBOIAIIMN 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 ¢ yIriIoBOi CKOPOCThIO =6
¢! B omHopoaroM MarauTHOM 110J1€ ¢ B=0,45 Ti. OnpenenuTs MaKCUMAILHOE
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 U3MEHHUTCA U3ITy4aTeIbHOCTh a0COIIOTHO YEPHOTO TeJa, €CIN TeMIlepaTypa ¢
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 JJiiHA BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM SHEPTUHU U3Ty4CHHUS
abCOJIIOTHO YepHOTO Teua rpu Temneparype 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 BbIX0J1a 3JIEKTPOHOB M3 MeTaa, ecid (poTodp(heKT 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, ompeieIuTh MOMEHT HMIIyJbca SIEKTPOHA Ha
cTanuoHapHol opbute ¢ N=3. Ilocrosunas [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 HeittponoB; [') 4 nmpotoHa u 3 HEUTpoOHA.

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 M3BMEHHUTCSI aKTUBHOCTh U30TOMA C MOCTOSIHHOW PaMOaKTUBHOTO pacmnana
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 smpo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siapa 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 BRICOKOM 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 BBINOJIIHEHA HA HEY/IOBJIICTBOPUTEILHOM YPOBHE
(mpaBMIIbHBIE OTBETHI TaHBI MeHee deM Ha 50%)

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

. Cucrema orcuera. Tpaekropus. [1yTs. Ilepemerenue.
. CxopocTte. YckopeHnue. TaHreHIIManbHOE U HOPMAJIBHOE YCKOPEHHE.
. KuHemaTuka u XapakTepHUCTUKHM BPaIaTEIbHOTO ABUKECHUS.
. 3akonbl HetoTona. Cuna. Ummynec. Macca.
. Cuitel B mpuposie. Buibl B3aMMOIEHCTBHSI.
. 3AKOH COXPAaHEHMS UMITYJIbCA.
. JIBIKEHHE Tena epeMEHHON MacChl.
. KoncepBarunbie 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. Pabota npu Bpaienuu tena. OCHOBHOE YpaBHEHHE TMHAMUKHU
BpalIaTEIbHOIO JBUKEHUS.
16. 3akoH coxpaHeHUsI MOMEHTAa UMITYJIbCA.
17. TIpeobpazosanus ['anunes. [loctynarsr CTO.
18. IIpeobpazosanus Jlopenma. Crnenctus u3 nmpeodpa3zoBanuii Jlopenia.
19. HennepuuanbHble CUCTEMBbI OTCUETA.
20. KonebarenbHblii miporiecc. ['apMoHndeckue kojie0anus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHUl. XapaKTepUCTUKH KOJIeOaHU M.
21. VYpaBHeHHe 3aTyXaloIIUX KOJIeOaHUl U ero perieHue.
22. YpaBHEHUE BbIHYXICHHBIX KoJieOaHUH U ero pemieHue. Pezonanc.
23. IIpyxuHHbIil MasTHUK. Pu3ndeckuil MassTHUK. MaTeMaTuyecKuii MasiTHUK.
24. CnoxxeHre rapMOHUYECKUX KOJICOAHUH.
25. MexaHnveckue BOJIHBL. YpaBHEHHE Oerylied BOJHBL. AMIUIMTY/a, 4acToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBL. BoHOBOE ypaBHEHHE.
26. Ilpunuun cynepnosuiu BoaH. Matepdepenius BonH. CTosiune BOTHBIL.
27. 3BykoBbie BosHBL Dddekt Jlormepa. YibrpasByk. Uabpa3Byk.

©Coo~NOoO Uk, WN B
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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 ONPEICTCHUS MOJIEKYJIAPHON (HUHKH.

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

32. OcunoBHoe ypaBHenue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHue
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. Pacnipenenenne MakcBemna. XapakTepHble CKOPOCTH paclpeesieHus
Makcsemnna.

36. Pactipenenenne bonsiimana. bapomerpudeckas dhopmya.

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

38.Uucino  cremeHeil  cBOOOABI  MOJIEKYNbl.  BHyTpeHHsss  3Heprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3AKOH PAaBHOPACIPEIECICHUS SHEPIUH 110 CTEIEHAM
CBOOO/IBI.

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

40. IlepBoe Hauano TtepMoanHamuku. CreacTBHs W3 TMEpPBOro Hadaia
TepMOAMHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOLIECCAX.

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

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

43. [lomutponHbIii TIpoliecc. Y paBHEHUS MOJIUTPOIBI, TTOKA3aTeNb MOJUTPOIIHI.
[Toka3aTesb MOMUTPONBI ISl ©30IPOLECCOB.

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

45. Mukn Kapuo: p-V nuarpamma, omucanue mporeccoB nukia, KIIJI.
Teopema Kapho.

46. TepMOIMHAMUYECKOE  OMNPENEJICHUE  DHTPOIUMU. Craructuueckoe
omnpezeneHure 3HTponuu. OCHOBHbIE CBONCTBA SHTPOIHUU.

47. I3mMeHeHue  SHTpONMM  TpU  HU30mpoleccax.  Brtopoe  Hayano
TepMoauHaMHuKU. CIeACTBUS U3 BTOPOTO Havajaa TEPMOJUHAMUKH.

48. DnexTpuuecKuil 3aps U 3aK0H ero coxpaneHusi. 3akoH Kymnona.

49. DnexTpuueckoe mnoje. HanpspkeHHOCTh 3JICKTPUUYECKOTo MOJIs.

50. Teopema I"aycca u e€ npuMeHeHue.

51. Pabora npu nepeMenieHnn 3apsiia B JICKTPUIECKOM TIOJIE.

52. LHupkynsiust Bekropa E.

53. IloTeHuman 1 pa3HOCTh MOTEHIIUATIOB. DKBUIIOTEHIMAILHBIE 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. CoeiuHeHrE KOHIEHCATOPOB.

58. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPIus AIEKTPUYECKOTO TMOJIS.

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. Pa3zBeTBienHble annekrpuueckue menu. [Ipasuna Kupxrodga.

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

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

65. BanmopeticTBue TOKOB. 3akoH Amrepa.

66. DnexTpuyeckas yactuia B MaruutHoM mose. Cuna JlopeHna.

67. CunoBble 1MHUU MarHuTHOTO oSt [upkymsiius 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 II0JI€.

70. SIBnenne caMOMHIyKIMU. IHIYyKTUBHOCTH KOHTYpA.

71 V3meHeHne TOKa MPU 3aMbIKAaHUU 1IENU U pa3MbIKAaHUU TIEITH.

72. DHeprusi MarHUTHOTO MO0JIL. DHEPrUs KOHTYpa C TOKOM.

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

74. 3aryxarouiye 1 BbIHYXJACHHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.
HuddepenunanbHoe ypaBHEHUE KOJIEOAHUI U €ro pelieHue.

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

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

77. ®opmyna ToHkoW JWH3BL. [locTpoeHue H300pakeHUN B TOHKUX JIMH3AX.
dokyc, PoKycHOE pacCTOSIHUE, ONITUYECKAs! CUJIa.

78. Nntepdepennus ceera. udpaxius ceta. [Ipumepsr.

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

80. Ilormomenue creta. 3akoH byrepa.

81. [IpencraBneHue cBeTa Kak 3J€KTPOMArHUTHOM BOJIHBI.

82. TenyoBoO€ 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 potoadpdexra.

87. Opdext Kommnrona.

88. Snepnas mopenr aroma. Iloctymarel bopa. AtTom Bomopona u
BOJIOPOI0NIOA00HBIE aTOMBI 110 bopy.

89. Bonnsl e bpoiinsa. CooTHOIEHNE HEOTIPEIETICHHOCTEH.

90. BontroBas ¢gynkius. Ypasuenue peaunrepa.

91. Atom Bomopoaa B KBaHTOBOM MexaHuke. KBantoBbie uncia. GepMUOHBI U
0030HbI1. [Tpunimn [Taynu. [Tepuoguueckas cucrtema a3nemMeHTOB MeH/ieneena.
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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

3amava 1. J[BukeHHe MaTepHalbHOM TOYKH 33JaHO YpPaBHECHUEM Xx=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH
TOYKH paBHA HYJII0. HaliTH B 3TOT MOMEHT BpeMEHHU KOOPJIMHATY U YCKOPEHHUE.

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
MPUBS3aHbI JBa IIHYpa, MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, MTPUKPEIIEHHBIC
K MPOTUBOMOJIOKHBIM KpasiM cToja. K KOHIIaM IIHYpOB MOJBEIIEHBI TUPH, MacChl
KOTOpbIXx Mi=1 kr u My=2 kr. HaliTu yckopeHue, ¢ KOTOpPbIM ABUKETCS OPYCOK, U
CUIIy HaTSKEHUS KaKJ0TO U3 IHYpPOB. Maccoii 0J10KOB M TPEHUEM ITPEHEOPEYb.

3apaua 4. MaTtepuaibHass TOYKa Maccoil M=3 KI' JABWKETCS TOJ JEHCTBHEM
HEKOTOpOoi cuibl F cormacHo ypasuenmio 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 HYIIIO.

3apaua 5. Opyaue, )KEeCTKO 3aKPEIUICHHOE Ha KEJI€3HOAOPOKHON TuaTdopme,
IIPOU3BOJUT BBICTPEI BAOJIb IOJOTHA KENE3HOM JOPOTrH MOoJ yriioM ¢=60° K JIMHUU
ropusonTa. Onpenenuts ckopocTh U oTkata miatgopMbl, €Ciu CHaps]l BbUIETAET CO
ckopoctbio »=600 M/c. Macca mnardopmsl ¢ opyarem u cHapsigamu M=15 T, macca
onHoTro cHapsiaa m=20 kr.

3apayva 6. [Ilap maccoit m1=10 Kr, ABMKYITUKCS CO CKOPOCThIO 01=4 M/C,
CTAJIKUBAETCS C IIapOM Maccor My=4 KT, CKOPOCTb 02 KOTOPOTO paBHa 12 m/c.
CuuTas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH U IIAPOB MOCHE yaapa B ABYX
ciydasx: 1) Manplil map HaroHseT OOJIBIION IIap, IBMXKYIIHIACS B TOM K
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?

3apauya 8. Onpenenuth JTUHEHHYIO CKOPOCTh U IIEHTpa IIapa, CKaTHUBIIETOCs
0€3 CKOJILKCHHMSI IT0 HAKJIOHHOM TJIOCKOCTH BBICOTOM h=1 M.

3amaya 9. Touka coBepmiaer rapMoHudeckue KoseOanus. Haubombiee
CMEIICHUE Xmax TOYKH PABHO 5 CM, HAMOOMBIIAsT CKOPOCTh Umax— 10 cm/c. Haittu
YTIIOBYIO YaCTOTY @ KOJICOAaHUN M MAaKCUMAJIbHOE YCKOPEHUE max TOUKH.

3anpaua 10. I'py3uk maccoit m=400 r, moaBemIeHHBIN K MPYXUHE, KOJIeOnIeTcs
10 BEPTUKAIH ¢ iepuojioM 1=1 c. OnpenenuTs )KeCTKOCTh K Py KUHEI.
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3agaua 11. CkonbKO aTOMOB CONEPKUTCS B PTYTHU: 1) KOJIMYECTBOM BEILIECTBA
v=0,2 monp; 2) maccoit m=1 r?

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

3anaua 13. B 6amnone Haxonures ra3 npu temmepatype 71=400 K. Jlo kakoii
TeMIiepaTypbl 72 HaJlo HarpeTh ra3, 4YTOObI €ro JaBjeHUE YBeJIUYuiIoch 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
nasnenueM p=2,5 [1a u umeromero remmneparypy 7=250 K.

3apaua 16. VnpeanpHblii ra3 coBepmaeT muka KapHo mpu Temmeparypax
xononunbauKa 715,=290 K u Terootnatunka 7:=400 K. Bo ckonbko pa3 yBemuduTcs
KIIJI # uuKia, eciiM TeMIeparypa TEIIO0TAaTIMKa Bo3pacTeT 10 T1=600K?

3amauva 17. a3, coBeparonumii nuka KapHo, otaan TerionpueMHuKy 75%
TEIUIOTHI, TOJY4EeHHOM OT Temoornaryuka. Onpenenuts Ttemneparypy 1>
TEIUIONPUEMHIUKA, eCITi TeMreparypa Terootnatanka 71=400 K.

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

3amauva 19. 3apsaaer Q=1 MmxKn u Q,=-1 MmxKn HaxoasTcs Ha pacCTOSHUM
d=10 cm. OmnpenenuTh HAPSHKEHHOCTh £ M TIOTEHIMAT ¢ TOJIA B TOYKE, yIAJICHHOM
Ha paccrossHue =10 cM OT mepBOro 3apsijia U JexKalled Ha JUHUHU, MPOXOMASIICH
yepe3 MepBbId 3aps/l NEPISHAUKYIIIPHO HanpaBieHuo oT Q1 k Q.

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 MapajieNbHo U npucoenuHeHsl k 6atapee ¢ C =120 B. Onpenenutsb
3apsanel Q1 1 Q2 KOHAEHCATOPOB U pasHocTH noTeHranoB U u Uy Mex Tty 0OKITaoK.

3anaua 22. Tpu xoHzmencaropa emkocTsiMu Ci1=1 Mx®, (=2 MKkD wu
C3=3 MK® MoOryT OBITh COEIUHEHBI MapajlieIbHO WM MOCIeN0BaTebHO. B kakom
cllydae eMKOCTh 0aTtapen KOHIEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?

3anaua 23. Cuna Toka B IPOBOJHUKE paBHOMEpHO HapacTaeT ot 1o=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 MapaJIeNIbHO WM IOCJIeA0BaTeNIbHO. B Kakom ciyuae
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 KOTHMYECTBO TEIJIOTH Q, BBIIETMBIIIEECS 32 9TO BpeMs B IPOBOJHHKE.

3agauya 26. [lo npoBoay, corHyToMy B BHZE KBajpaTa co CTOpoHOH 60 cM,
TEUeT MOCTOSHHBIN TOK 3 A. HailTh MHAYKIMIO MAarHUTHOTO TOJISl B LIGHTPE KBaJIpaTa.

3agaya 27. [To 0OMOTKE OY€Hb KOPOTKOHM KaTyLIKH paanycoMm =16 cm Teuer
Tok |=5 A. Ckonpko BHUTKOB N TMpOBOJOKM HaMOTaHO Ha KaTYyLIKY, €CJIH
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 oxun ot npyroro. [lo mpoBomaM TEKyT B MPOTHUBOTIONOKHBIX HAMPABICHUSIX
onuHakoBbie TOkM 10 A kaxaplii. HaliTu Hanps>keHHOCTh MAarHUTHOTO TOJIST B TOYKE,
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, HaxoauTCs B OJHOPOJHOM MarHuTHOM Tmoie ¢ uHAyknuer 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 ToJie ¢ uHAyKuuen B=15wmTn, ecam ckopocTh L MPOTOHA
paBHa 2 Mwm/c.

3amaya 31. B oaHopogHoM MarHuTHOM Tone ¢ 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 cui noJis.

3amava 32. B ojaHOpoJgHOM MarHMuTHOM Toje ¢ uHaykiuend 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
NEPIECHNKYJIApPHA TUHUAM UHAYKIHH. Onpenenuts MakcumanbHyro O1C naayknnm
Emax, BOSHUKAIOIITYIO 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. Conporusienue nernu R=20 Owm, ee naaykTHBHOCTH L=0,] I'H.

3anaua 34. UunyktuBHocth L katymiku (0e3 cepneunuka) 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 koHnencaropa snekrpoeMkocTsio C=80 HD.

3apaua 36. MuayktuBHOCT, L KOnebartenpHOro 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 Ty4aeMbIii U3 OKOIIIKA TUIABWIIBHON TIeYH, PaBeH
34 Br. Onpenenuts Temneparypy 7 1edu, eciu IIIomaas oOTBepCTus S=6 cm?,

3agaua 38. MakcuMyM  CIEKTPallbHOM  IJIOTHOCTH  DHEPreTHYCCKOU
CBETUMOCTH 3BE€3[IbI COOTBETCTBYET [jMHE BOJMHBI A=550 HM. Omnpenenutsb
TEeMITepaTypy MOBEPXHOCTH 3BE3/IbI.

3amauya 39. Onpenenuth paboTy BbIXOJAa A DJIEKTPOHOB W3 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 IUIACTMHKY MaJlaéT MOHOXPOMAaTHYECKHU CBET C
JuTHOU BOJTHBI A=220 HM. OnpenenuTh MaKCUMAaIIbHYIO CKOPOCTh (JOTOAIEKTPOHOB.

3apaua 42. Onpenenutb IJIUHY BOJIHBI A U Maccy m (POTOHA C JHEpPrueu
e=1 M»1B.
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3anaua 43. Jlanenue p moHoxpoMatudeckoro ceeta (A=600 HM) Ha yepHYIO
MMOBEPXHOCTh, EPICHANKYIIAPHYIO TagatomuM dydaMm, pasao 0,1 mxlla. Onpenenuts
gncio N GoToHoB, nagaromux 3a Bpems t=1 ¢ Ha moBepXHOCTH MmIomaaso S=1 cM?,

3agauva 44. BeruvciauTh IJIHHY BOJHBI A, KOTOPYIO MCIyckaeT MOH reiaus He™
IIPU TIEPEX0JIe CO BTOPOTO PHEPTETUUECKOTO YPOBHS Ha MepBbiid. Cnenath 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)

[IIxaa onieHnBaHus

Kpurepuit onenuBanus
(uuTepBan 6aIoB)

OTIUYHO (5) CryneHt riy0OKO M B TIOJHOM 00BEME BiaJeeT HPOrpPaMMHBIM
MaTtepuaioM. [ paMOTHO, MCUYEPITBIBAIONIC U JIOTUYHO €r0 M3J1aracT B
YCTHOM MM TTHCbMEHHOU dopme. [Ipu 3TOM 3HaeT peKOMEH/I0BAaHHYIO
JTUTEPATYpPy, MPOSIBISICT TBOPUCCKHIA TIOJIXO]] B OTBETaX HA BOIIPOCHI U
MPaBUJIBHO OOOCHOBBIBAET MPHUHATHIE PEIICHUS, XOPOIIO BIAIEET
YMEHHSIMHM M HaBBIKAMU TIPH BBITIOJTHEHUH MPAKTHICCKUX 3a]1a4.

xopouio (4) CryneHT 3HaeT NpOrpaMMHBI MaTepuan, IPpaMOTHO M IO CYyTH
U3JlaraeT €ero B YCTHOM WM NHUCbMEHHOW Qopme, nomyckas
HE3HAUUTEIIBHBIE HETOYHOCTH B  YTBEPXKICHUAX, TPAKTOBKaX,
ONpPENENCHUAX M KaTErOpUsAX WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. [Ipu 3TOM BilazeeT HEOOXOIUMBIMU YMEHUSMHU U HaBBIKAMHU
IIPHU BBINIOJHEHNUHN TPAKTUYECKHX 3a/1a4.

YIOBJIETBOPUTENBHO | CTYAEHT 3HAET TOJBKO OCHOBHOM IMPOrPaMMHBII MaTepHall,

(3) JIOTTYCKaeT HETOYHOCTH, HETOCTATOUYHO YETKHE (POPMYIINPOBKH,
HEIIOCJIEA0BATEIILPHOCTE B OTBETAX, N3JIara€MbIX B YCTHOH MU
nucbMeHHoU (opme. [1pu 3TOM HeAOCTaTOYHO BIaIeeT YMEHUSIMHU U
HaBBIKAMMU IIPU BBIIIOJIHEHUH IIPAKTUYECKUX 3a1ad. [Jomyckaer 1o
30% omubOK B M3J1araeMbIX OTBETaX.

HCYHAOBJICTBOPUTCIIBHO CTy,Z[CHT HE 3HAeT 3HAYMTEIIbHOM 4YacTH IIporpaMMHOro martcpuala.

(2) HpI/I OTOM JOIMYCKACT IMPUHIUIINAJIIBHBIC OIIUOKHU B J0Ka3aTciabCTBAX,
B TPAKTOBKC IMOHATHUHU W KATCTOPHUH, TMPOABISACT HU3BKYHO KYIbTYPY
3HaHH171, HE BJIAJCCT OCHOBHBIMHW YMCHHUSIMU W HAaBBIKAMH [IPpU
BBITIOJIHCHHUMU TPAKTHYCCKUX 3aJady. CTYI[CHT OTKa3bIBacTCA OT
OTBCTOB HA JOIMMOJHUTCIIEHBIC BOIIPOCHL
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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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