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ABSTRACT

Bachelor’s degree in 26.03.02 Naval Architecture and Marine Engineering

Study profile -

Course title: Physics

Basic (variable) part of Block 1, 6 credits (
Instructor: ( Rykunova N.V.)

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in the
volume of one previous semester of training (derivative, differential of a function of one
and many variables, integral, differential equations).

Learning outcomes: Course description:

The program of the course is aimed at the formation of scientific thinking among
undergraduates, from a position capable of current knowledge to understand, interpret
and evaluate the situation in the analysis of the problem and decide on the use of
physical and chemical methods for the solution of specific problems. One of the
innovations of this program is the emphasis on the need for a significant activation of
self-study undergraduates in understanding and analysis methods, taking into account
the study subjects performed undergraduates.

Main course literature:
Form of final control: exam
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AHHOTANHA K padoyeil mporpaMmme JMCUUILIMHBI
«Du3uKa»

Huciumunna «®Pusuka» paspabotaHa i CTYAEHTOB, OOydYaroIIMXCA IO
HampaBiieHnto  noArotoBku  26.03.02  KopabGiectpoeHue, OKEaHOTEXHUKA U
CHUCTEMOTEXHUKA 00BEKTOB MOPCKOH UHPPACTPYKTYPHI o npoduiTto
«Kopabnectpoenue» u BXOIUT B cocTaB 0a30BoM dyactu broka 1 JluCHUIInHbL

(Mmomynu) yuebHoro muiana (b1.6.11).

[Iporpamma kypca "®usmka" cocTaBieHa B COOTBETCTBUM C TpeOOBaHUSIMU
rOCy/IapCTBEHHOTO  00Pa30BaTENILHOIO CTaHAApTa BBICHIETO MPOQPECCUOHATBHOIO

oOpa3oBaHUs.

OO6mast TPyI0EMKOCTh COCTaBIsET 6 3aueTHBIX enuHuIl (216 JacoB), peanusyercs
Ha 1 1 2 Kypce BO BTOPOM M TPEThEM CEMECTpe. YUeOHBIM IJIaHOM MPEAYyCMOTPEHBI
JEKIUOHHBbIe 3aHsATUs (94 wyaca), nabopaTopHble paboThl (36 YacoB), MPaKTUUYECKUE
paboThl (54 yaca), caMocTosiTeNibHast paboTta cTyaeHToB (45 yaca), KOHTpoib (27 yac).
Popma TPOMEKYTOYHOM AaTTECTAlMM — 3a4e€T BO BTOPOM CEMECTPE M SK3aMEH B

TPEThEM.

JUIsE yCTenHOro M3y4YeHHsI TUCHUIUIHHB «Dr3uKka» y 00ydaromuxcsi TOJDKHBI
OBITh 3HaHME OCHOB Kypca (PU3MKKM M MaTeMaTHKH CpeaHeil 00mieo0pa3oBaTelIbHON
IITKOJIBI MJIA CPETHETO MpodecCHOHAIbHOTO 00pa3oBanus. Kypce ¢usuku HaumHAETCS CO
BTOPOTO CEMecCTpa M TpearojaraeT 3HaHWEe Hadajl MaTeMaTHYeCKOTO aHajm3a,
AHATMUTUYECKOW  reoMeTpud  (BEKTOpPHOWM  anreOpel) B o0OBEME  OJHOTO
MPEAIIECTBYIONIETO ceMecTpa oOydenusi (mpousBoaHas, auddepenunan QyHKIUN

OJTHOM M MHOTHX MEPEMEHHBIX, UHTErpall, Tu(dhepeHIInaTbHbIC YPaBHECHUS

HNucuumnraa «®du3nka» OCHOBBIBAETCS HAa HAYAJIbHBIX 3HAHUAX, MOJTYYEHHBIX B
XOJIe HW3y4YeHMs] TaKUX MAUCHUIUIMH, Kak «MaremMatuka» B OOBEME OJHOTO
MPEAINIEeCTBYIONIETO ceMecTpa oOydeHus (mpousBoaHas, auddepennnan QyHKIIUU
OJIHOW M MHOTHUX MEPEMEHHBIX, UHTErpall, AuddepeHimanbabie ypaBHeHus ). «Duznkar»
SABJISIETCSI OCHOBOM Il  M3Y4YEHUs TaKUX JUCHUIUIMH, Kak «TexHuueckas
tepMmoauHaMukay. Coaep:kaHue UCIUIJIMHBI OXBaThIBACT H3YUYECHHUE CIICITYIOIINX

pas3aciioB: OCHOBBI MCXaHHKH, MOJICKYJIAApHAad (I)I/I3I/IKa )51 TCPpMOJNHAMMKA,
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QJICKTPOCTATUKA, JJICKTPOAWHAMMKA, KojneOaHus u BOJIHBI, OIITHKA, KBAaHTOBasa

MEXaHHKa, AIEMEHTHI IAEPHON (DU3UKHU.

Heap mucuuminHbl — GOPMHUPOBAHNE Y CTYACHTOB SICHBIX MPEICTaBICHUN 00
OCHOBHBIX TIOHATHSIX H 3aKoHax (HU3WKH, CTWIA (QU3NYECKOTO MBIIUICHHUS,
COBPEMCHHOW HaydyHOUW KapTWHBI Mupa. Kypc GU3MKK NOKEH MPUBUBATH CTYJICHTAM
BBICOKYIO KYJIbTYPY MOJICTUPOBAHMS BCEBO3MOKHBIX SBIICHHHA M MPOIIECCOB, 3HAKOMHUTH
C HayYHBIMU METOJaMH, a TakXKe IMOATOTOBUThH OOIIETEOPETUUECKYI0 0a3zy ist
NPHUKJIAIHBIX B MPOGUIUPYIOMUX JUCHUIUIMH (MaTepHAIOBEICHNE, MICKTPOTEXHUKA U
AJICKTPOHUKA, TEOPETHYCCKUE OCHOBBI DJICKTPOTCXHUKH, DSJECKTPUYCCKHUE MAIWHEI,
AIIEKTPOINIPUBO/I, DIIEKTPUICCKHIE U3MEPEHUS).

3apaum:

— HM3yYCHHWE OCHOBHBIX (PU3MYCCKHUX SIBJICHHM, OBIajeHuEe (DyHIaMEHTAIbHBIMU
NOHSTHSIMH, 3aKOHAMH W TCOPUSIMH KJIACCHYECKOW W COBPEMEHHOW (DM3WKH, a TakKe
METOoJIaMH (PU3NYECKOTO UCCIICIOBAHNS,

— OBJIAJICHUE NMPUEMAMU U METOJaMU PEIICHUS KOHKPETHBIX 3a7a4 U3 Pa3THIHBIX
obnacteit pU3HKY;

— (opmupoBaHHEe HABBHIKOB MPOBENCHUS (DU3MUECKOTO IKCIEPUMEHTa, OCBOCHHUE
Pa3IMYHBIX THIIOB U3MEPHUTEIBHON TEXHUKH.

— T0Ka3 HEPA3PHIBHON CBA3U (DU3UKU U TEXHUKH.
B pesynbrare u3yueHus JaHHOW MUCHUIUIMHBI Y OOydaromuxcs (HOpMHUPYIOTCS

CJEYIOIINE KOMIETEHIINHU (3JIEMEHThI KOMIIETEHIIUH).

Koa u ¢popmyanpoBka
y Jrtanbl (OPMUPOBAHUA KOMIETEHIIHH
KOMIEeTeHIN U

OCHOBHBIC (PH3HUECKUE 3aKOHBI,

OCHOBHBIE METO/JIbI U TIPUEMBI POBEICHHUS
(U3UYECKOTO IKCIIEPUMEHTA U CIIOCOOBI 00pabOTKH
3uaer SKCIIEPUMEHTAIBHBIX JTaHHBIX;

OCHOBBI B3aUMOCBSI3M (DU3HKH C TEXHHKOM,
IPOM3BOJICTBOM U JIPYTUMHU HayKaMU

HaunOoJiee BayKHbIC ¥ (PyHIAMEHTAIBHBIC JOCTHKECHUS
buznyeckoit HayKu

OIIK-3

CIOCOOHOCTBIO IEMOHCTPHPOBATh
0a30BbIC 3HAHUS B 00JIACTH
€CTECTBEHHOHAYYHBIX
JUACIIUTIIINH, TOTOBHOCTBIO
BBISIBJIATH €CTECTBEHHOHAYYHYIO

CYIIHOCTB IPo0IIeM,
MPUMEHSITh 3aKOHBI (PU3UKH IS 0OBICHEHUS

pa3IMYHBIX IPOLECCOB;

Vwmeer IPUMEHSATH JJOTMYECKHE MPUEMbI MBIIIUIEHUS - aHATIU3 U
CUHTE3 IIPU PELLICHUY 337a4;

Hay4YHO 0OOCHOBBIBaTh MPUHUMAEMbIE METOIbI
peleHust npoheccuoHaNbHBIX 3a1a4

BO3HMKAIOIINX B XOJ€
npodeccuoHaNbHON
NeATeNIbHOCTH; IPUMEHSTh ISl UX
pas3perieHusl OCHOBHbBIE 3aKOHbI
€CTECTBO3HAHMSI, METOIbI

MaTEMATHYCCKOIro aHajiM3a U
MCETOAAaMHU TCOPECTHYCCKUX U SKCTICPUMCHTAJILHBIX

UCCIIeIOBaHM B (pU3UKE;

HaBBIKaMU pelIeHUs 3a/1a4 MpodeCCHOHATBHON
JESITEIbHOCTH C MPUBJIEYEHUEM COOTBETCTBYIOIIETO
(bU3MKO-MaTEMaTHUECKOTO amnmapaTa

MOACINPOBAHUS, TCOPECTUICCKOTO
1 SKCIICPUMCHTAJIIBHOI'O BJ'Ia,Z[CCT
HCCiIca0BaHus




Jist  popMupoBaHMs BBIIICYKA3aHHBIX KOMIIETEHLIMA B paMKax JIUCUUILIIMHBI
«Ha3Banue» UPUMEHSIOTCA CIHEAYIOIIME METOAbl AKTUBHOTO/ HWHTEPAKTUBHOIO
oOy4YeHHUsI: «JIeKLIUsI-0ecean, «IUCKYCCH.

1. CTPYKTYPA U COJIEP’)KAHUE TEOPETUYECKOM YACTH
KYPCA

1. Beeaenne. ®uznueckue ocHOBbI MexaHHKH. (12 yacoB)

1.1. ®usuka kak Hayka. MeToabl (U3UYECKOTO UCCIEAOBAHUA: OIbIT, TUMIOTE3A,
AKCIEPUMEHT, Teopusi. Puzuka u MateMatuka. Ousnka u ecrectBo3HaHue. Ou3uka u
dbunocodust. Itanel ucropuu Guzuku. Porab pu3nky B pa3BUTUM TEXHUKHU U BIUSHHE
TEXHUKU Ha paszpuTue ¢uszuku. Ponb Pusuku B oOpazoBanuu. CTpyKTypa W 3a7aud
Kypca pusuku. (1 gac)

1.2. IIpeamer mexanuku. Kiiaccuueckass u kBaHTOBass MexaHuka. Kunemarnka u
nuHaMuKa. Mojenu MeXaHWKH: 4acTulla (MaTephalibHash TOYKa), CUCTeMa YacCTHII,
aOCOJIFOTHO TBEPAOE TEJIO0, CIUIONIHAS cpefaa. OJeMeHThl KuHeMaTuku. Cucrema
orcuera. BekTopHbie pu3nyeckue BeMunHbL. [lepemMenienue, CKOpoCcTh, HOPMaJIbHOE U
TAHIE€HUIHUAJIBHOE YCKOPEHUS YaCTUIBl INPU KPUBOIMHEHHOM JABWIKEHHH. YTJIOBas
CKOPOCTb U YTJIOBOE YCKOPEHHE MPHU JABUKEHHUH MO OKPYKHOCTH, UX CBS3b C JUHEWHOU
CKOPOCTBIO U JINHEMHBIMU yCKOpeHUsIMU. [locTynarenbHOe U BpalllaTesIbHOE JBUKEHHE
TBepaoro tena. (1 49).

1.3.Onementsl nuHamuku. [lepBwiii 3akoH HeroToHa. [loHsiTHE WHepHHMambHOU
cucteMbl oTrcuera. Macca. Bropout 3akon HeroTtona. Tperuit 3akon HerotoHa. UMmiysbe
Tena. YpaBHeHUE OBM>KeHUs. OCHOBHAs 3a/adya JUHAMHUKU. Poib HaYalbHBIX YCIOBUHU.
Kiaccuueckuili NpUHIMI MPUYMHHOCTUA. 3aKOH COXPAaHEHUS UMIYJIbCca. 3aKOH
JBIDKCHMS TIeHTpa uHepuu. Peakmuenoe ogusicenue. @opmyna L{uonxosckoeo. (1 4).

1.4. Pa6ota. MomHocts. KuneTnueckass sHeprus. ODHEpPrus B3auMOACHCTBHS.
[TorennmaneHas sueprus ynpyroctu. [lorenunansnas sneprus tarorenus. (1 4).

1.5.CBs13p NOTEHIMATBLHON CHIIBI C MOTEHIIMATBLHOM dHEprueil. 3aKOH COXpaHEHUS
SHEpruM B MexaHuke. CBA3b 3aKOHOB COXPAHEHUSI C CUMMETpPUEH MPOCTPAHCTBA U
BpemeHH. KoHCepBaTMBHBIE W JHCCUIIATUBHBIE CHUCTEMBI. BHYTpPEHHSAS >SHEPTUSL.
Oo6medusnyuecknii 3aKOH coxpaHeHus dHepruu. [loTeHmanpHbIe KpUBbIe. YTIPYTruil u
Heynpyrui yaap. (1 9).

1.6.YpaBHeHHE NBIKECHHS Tella, BPAIIAIOMIETOCS BOKPYT HEMOIBIMIKHON OCH.
MOMEHT CHJIBI U MOMEHT UHEPIIMM TeJIa OTHOCUTEIBHO OcH. (1 4).

1.7.MomeHT uMmiyibca. 3aKOH COXpPAaHEHHUsI MOMEHTa HUMIlyJibca. J[BM>KEeHUE B
LEeHTpadbHOM mnoje. PaboTa, MOIIHOCTh, KUHETHYECKAs] SHEPIUsl MpU BpallaTeJIbHOM
nBrkeHuu. (1 49).

1.8.Ilpuamun ~ otHOocuTenmbHOCTH  [ammmes.  IIpeoOpaszoBamme  [amwmes.
Knaccrnuecknii 3aKOH CIIOKEHUSA CKOpPOCTEH. [TocTynatel DUHIITEHA.
OtHOCUTENnbHOCTh OJHOBpeMeHHOCTH. l[IpeoOpaszoBanusi Jlopenna. MHBapuaHTHOCTH
3aKOHOB MPUPOBI OTHOCUTENIBHO MpeoOpa3oBanuii JlopeHua. [[nuHa Ten B pa3iuuHBIX
cucteMax ortcueta. JIIUTENbHOCTh COOBITUH B  pa3HbIX CHUCTeMax OTCYeTa.
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PenaruBucTckuil 3aKOH CIIOXKEHUS CKopocTeil. MHTepBanm MEXIy COOBITHSMU.
OCHOBHOM 3aKOH PENSITUBUCTCKOW AUHAMUKHU. DHEPTUS B PEIATUBUCTCKOW JUHAMMKE.
Dueprus nokos. (14)

1.9.Heunepumanbubie cucteMbl otcyeta. Cuiibl uHepiuu. Bropoit 3akon HeroToHa
U1l  HEMHEPUHMAIBHBIX CHCTEM OTCYETA. OKBHUBAJICHTHOCTh WHEPUHAIBHBIX W
Taroreomux macc. KoHuenuuu o6mieil Teopuu oTHocUTedbHOCTH. [lposBienue cumi
unepuuu. Llentpobexnas cuna uaepiu. Cuna Kopuosnuca. (2 4).

1.10.OneMeHThl MEXaHUKHU CIUIOMIHBIX cpefl. CTalmoHapHOe TeueHue. Y paBHEHUE
HEPA3pBIBHOCTU IS HEC)KUMAEMOM KUAKOCTU. MimeanbHas >KUIKOCTb. YpPaBHEHUE
bepuynnu.  Buytpennee  TpeHue. TedeHue  BA3KOM  kuakoctu.  [loHsiTHE
TypOyJI€HTHOCTH. YTpyroe Teno. Ympyrue nepopmanuu U HanpsokeHds. 3akoH ['yka.
Jluarpamma HanpsokeHuid. [lnactuueckue nedopmarmu. [penen npoynocTy. (2 4.)

2. MoJgekyasipHasi Gu3nKa U TePMOIHHAMUKA. (8 YacoB JeKnmii)

2.1.JlnHaMU4YeCcKre W CTATUCTUYECKHE 3aKOHOMEPHOCTU B (pusnke. MosekyspHas
du3mKa U TepMoaMHaMHUKA. TepMoanHamMuueckue mapameTpsl. TemmnepaTtypa. Mopaenb
uaeanbHoro rasza. (OCHOBHOE ypaBHEHHUE MOJICKYISIPHO-KUHETUYECKOM TEOpUH.
VYpaBHEHHUE COCTOSIHUS MJICAIbHOTO ra3a. 3aKOHbI UjeanbHbIX Ta3oB (0,5 yac).

2.2.UneanpHpli  Ta3z B cwioBoM  moyie.  Pacmpenenenue  bosibiMana.
bapometpuueckas dopmyna. MakcBeuIOBCKOe pacmlpeieieHUe MOJIEKYJ HAealbHOTO
raza o ckopoctam. OnsiT [TepHa (0,5 yac).

2.3.IlepBoe Hayasno TepMoauHaMUKH. BHyTpeHHsas sHeprus. PabGora raza npu
u3MeHeHnn ero oOwema. Temnmora. Temmoemkocth. [IpumeHeHue mepBoro Havana
TEPMOJMHAMUKHN K u30mpoueccaM. AnualaTHbli mporecc. YpaBHeHus Ilyaccona.
PaGora raza B ammabatHoMm mporecce. Kiaccuueckass Teopusi TEIIOEMKOCTH
uJieaIbHOro raza (2 yaca).

2.4 . HeoOpatumsbie mporiecchl. fBineHus nepeHoca. CpenHss IiIMHA CBOOOJIHOTO
npobera mojekyn raza. J{uddysusa. Buyrpennee tpenue. TemtonpoBoanocts (1 yac).

2.5.Btopoe Hayano tepMoauHaMuKu. HeBO3MOKHOCTh BEYHOTO ABUraTelsi BTOPOTO
pona mamumubl. [{ukn Kapro. Makcumansibiii KIIJI TeroBoit Mammnbl. X0J0AMIbHAS
marmuHa (1 gac).

2.6.CTaTUCTUYECKUN CMBICII BTOPOrO Hadajga TEPMOJAMHAMHUKU. ODHTPOMHUS Kak
KOJIMYECTBEHHAas: Mepa  CTPEMJIEHUSI OT TMOpsAKa K XAOTUYHOCTH B COCTOSIHUU
TEIUIOBOrO paBHOBecHs. [IpuHIMI BO3pacTaHUsl SHTPONUU OTKPBITOW cuctemsl. Mneu
cunepretuku. CaMoopranusanus B )XKMBOU U HexkuBoi npupope. (0,5 1ac).

2.7. Teopema Heprcra. HemocTmkumocts abcomoTHOTO Hyns. PeanbHble Tas3bl u
KUJKOCTU. MEXMOJIEKYIISIPHOE B3aUMOAECHCTBHE. DKCIIEPUMEHTAIbHBIE U30TEPMBI pe-
anpbHOro rasza. YpaBHeHue Ban-nep-Baansca. ComnocrtaBnenue wuzorepMm Ban-gep-
Baansca ¢ skcniepumeHTaIBHBIMA H30TepMaMu. Kputnueckoe coctosiHne. BHyTpeHHss
sHeprus peanbHoro raza. Iddekt JHxoyns — Tomcona. CxkuxeHHe Ta30B U TOTyUYCHUE
HU3KHX Temrepatyp (2 Jac).

2.8.0c00EHHOCTH MOJEKYJISIPHOTO B3aUMOJICHCTBUS ¥ TEIJIOBOTO [IBYDKCHHS B
xunakoctu. [loBepxHocTHOE HaTskeHHe KUIAKOCTH. (CwmaunBanue. JlaBineHue Ha
UCKPHBIICHHOH MoBepXHOCTH )uakoctu. Kammuispaelie seieans (0,5 gac).

2.9.Teepnpie Tenma. CTpoeHHE KPHUCTALIMYECKUX M aMOP(GHBIX TBEPABIX Tell
Kpucrannuueckue pemetku. Tumbl KpuctamwioB. JlepeKkTsl KpUCTALTUYECKON PEIISTKH.
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TennoéMKOCTh KPHUCTAIJIOB. 3aTpyAHEHUS KJIACCUYECKOM (QU3UKU B OOBSICHEHUU
TEMIIEPATYPHON 3aBHUCHUMOCTH TEIUIOEMKOCTH TBepAbX Ted. (CamocTosiTeqbHas
padora, Tpopumona §§ 70—73).

2.10. ®a3p1 u ycnoBus paBHOBecus ¢a3. uarpamma cocrosiHus. Mcnapenue,
cyOnumarnus, miuasieHue. Ma3oBble NEPEeXo/Ibl NEPBOrO U BTOPOro  poja. YpaBHEHHUE
Knaneiipona - Knaysuyca. (CaMocTOSITEIbHO B 03HAKOMHUTEJILHOM IJIaHE).

3. DuaekrtpocrTaTuka. (4 yaca JIeKIuii)

3.1.1. DnekTpocTaTuka. DIEKTPUUECKUN 3apsij. 3aKOH COXpaHEHUs 3apsiaa. 3aKoH
Kynona. HanpspkeHHOCTh 3JIeKTpUYecKoro moiisd. HampspkeHHOCTh MoJisi TOYEYHOTO
sapsiia. [punnun cynepnosuryu. Jumnosns. (14ac.)

3.2.1. Tlotok BekTOpa HANpPsLDKEHHOCTU  BJIEKTPUYECKOro mois. Teopema
Octporpanckoro—T'aycca. Ilone paBHOMEPHO MPOTSXKEHHBIX TeJN: HUTH (LMJIMHIPA),
IIOCKOCTH, cdepsl, mapa. (1 gac).

3.3.1. Pabota mnepemenieHus 3apsga B dJeKTpudeckoM mosie  [loTeHimanbHas
DHEPrusl B3aUMOJICHCTBUSI TOUYCUHBIX 3apsaoB. L[MpKynsius BeKkTOpa HANpPsHKEHHOCTH
ANEKTPOCTATUYECKOTO  mouisl.  [lOTeHHHMaNbHOCTh  AJNEKTPOCTATUYECKOTO  MOJIS.
[Motennuan. Ilorenuuan nonst ToueyHoro 3apsiaa. [IpuHIMN cynepno3uuu sl mosst
CUCTEMBI 3aps/ioB. Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIMAIbHBIC TOJIS 3apsyKeHHOU
ctepsl. (1 gac).

3.4.1. lurionb BO  BHEHIHEM dJeKTpocTatuueckoMm mone. [lomsipuzanms
JTUDJIEKTPUKOB. [lonsapu30BaHHOCT, TURJIEKTpUYECKas BOCIIPUMMYHBOCTb,
IUDJIEKTpUYECKasi  MPOHMIIAeMOCTh  BemecTBa. CBA3b  MOJSPU30OBAHHOCTH €
MOBEPXHOCTHOM IUIOTHOCTBIO 3apsANIOB  JMAJIEKTpUKA. BekTop HampsHhKeHHOCTU
ANEKTPUUECKOTO CMEIIIEHUS, U UX CBA3b C BEKTOPOM IMOJISPU30BAHHOCTH. Teopema
["aycca st mosst B AUDNIEKTPUKE. Y CIIOBUS HAa TPaHUIIE pa3fiesa IBYX AUAJICKTPUUECKUX
cpen. (1 gaca).

3.5.1. [IpoBOAHUKH B IEKTPOCTATUYECKOM TIOJIC. DIEKTPOCTATHUCCKAS WHTYKIIHS.
HampsikeHHOCTh 1O BHYTPU MPOBOJHUKA. DKBHUIIOTEHIUAIBHOCTh  IOBEPXHOCTH
IPOBOJAHUKA. DIIEKTPOCTATUYECKAs 3alllUTa. 3apsiKEeHHBIA MPOBOAHUK. Pacripenenenue
3apsia 1o MOBEPXHOCTH U MOJIA BOJIM3U MOBEPXHOCTHOE COEIMHEHUE COMPOTUBICHUI.
(1 gac)

4 . IlocTosinHbIN TOK (4 yaca)

4.1.YcnoBus cymectBoBanusi Toka. Croponnue cuibl. J.J1.C. 3akon Oma mis
HEOJHOPOJHOTO ydyacTka mermu. 3akoH Oma s 3aMkHyTo# mienu. [Ipasuna Kupxroda
JUTS pacueTa pa3BeTBICHHBIX menei. (4 yaca).

4.2 JNeKTpUYECKU TOK B BaKyyMe. OMHCCHOHHBIE SIBICHUsA. TOK B Trazax.
HecamocrosiTenbHbIE U CaMOCTOATENBHBIA pa3psld. BonbTrammepHas XapakTepuUCTHKA
ra3oBoOro paspsna. Buael ra3oBeix paspsaoB. [lorsatre o miazme. ( caMocTOsSITeIbHAS
pa6oTa).

5. Marnerusm. (64.)

5.1.MaruutHoe mnosie. MarHutHas WHAYKIUSA. JIMHUM MarHUTHOM WHIYKITUU.
3akoHn buo — CaBappa — Jlanaca. HanpsikeHHOCTh MArHUTHOTO MOJIsl. MarHuTHOE T0JIe
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IIPSIMOTO TOKA, KPYrOBOTO TOKA, COJICHOWJA C TOKOM. MarHuTHOE moJjie JBHKYILIEroCs
3apsaa. (1 gac).

5.2.lupkynsiist BEKTOpa MarHUTHOW HHAYKUMUA. MarHuTHOE MoJie JJIMHHOTO
cosieHon1a U Topouaa. [lons BuxpeBble U moTeHUMaNbHbIE. [I0TOK BEKTOpAa MarHUTHON
naaykunu. Teopema ["aycca miist marautHoro nons. (1 gac).

5.3.Cuna Ammnepa. BzaumonelicTBue napajuienbHbIX TOKOB. Pamka ¢ TOKOM B
OJIHOPOJHOM MarHMTHOM mojie. MOMEHT CWi. DHEPrUusl paMKHA ¢ TOKOM BO BHEIIHEM
MarHuTHOM mnoJje. PaMka ¢ TOKOM B HEOJHOPOJHOM MarHUTHOM mnoje. PabGora mo
MIEPEMEILICHHUIO TPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHuTHoM noiie. (1 4ac).

5.4.Cuna Jlopenua. JIBWKeHHE 3apsOKEHHBIX YacTUI] B  MArHUTHOM H
anektpuueckoMm motisax. uxmorpon. Macc-cnektpometp. Tokamak. Dddext Xoma.
(caMoCTOATEILHO).

5.5.0nexkTpomMaruuTHas MHAYKIUSA. BBIBOJ 3aKOHA 3JE€KTPOMArHUTHON HMHIYKLIUU
U3 3aKkoHa coxpaHeHus >Hepruu. [Ipasuno Jlenua. 2./1.C. UHAYKIIMU B ABUXKYILIUXCS U
HEMOABWKHBIX NPOBOJHMKAX. [IpMHIMI JEHCTBHS TE€HEPATOPOB MEPEMEHHOIO TOKA.
Buxpessie Toku. (1 gac).

5.6.lHIYKTUBHOCTh  KOHTYpa. NHOyKTUBHOCT  coJieHouJa.  SIBieHue
camouHaykuuu. J.J[.C. camomHaykuuu. TOKM NMpU 3aMbIKaHUM W Pa3MbIKaHUU LIETU
NOCTOSTHHOTO TOKa. MarHutHas sHeprusi Toka. [ITOTHOCTh SHEPTUU MAarHUTHOIO MOJIS.
SIBneHue B3auMHOW UHAYKIUH. TpaHchopMaTophl. (CAaMOCTOSITEIBHO).

5.7.MaruuTHble cBoiicTBa BemiecTBa. OpOUTaJIbHBIE W CIUHOBBIE MAarHUTHBIE
MOMEHTBI 3JEKTpOHOB. HamarHmumBaHME TMapaMarHeTUKOB M JAHMaMarHETUKOB.
HamarunuenHocts. MarnutHasgs BOCHPUMMYMBOCTb M MarHuTHas MPOHUIIAEMOCTH
BerlecTna. (caMmocTosiTeibHAsI padoTa).

5.8.HampsixkenHoct  MarHuTHoro mosst Lupkymsiiust HanpssKeHHOCTH  (3aKOH
MOJIHOTO TOKa). YCIIOBHSI Ha TPAaHUIIE pa3fenia ABYX MarHeTuToB. PeppOMarHeTHKU U
ux cBouctBa. JlomeHHas  cTpykTypa. MarHuTHBIM ~ rHUcTepe3uc.  Pabora
nepeMaranuuBanusa peppomarueruka. Marauroctpukiiusa. Touka Kropu. ®epputsr. (1
qyac).

5.9.0cHOBbI Teopun MakcBemna JUISL  AJIEKTPOMArHUTHOTO — TOJIA.  3aKOH
AIEKTPOMArHUTHOM MHAYKIMU B (¢opme MakcBemna. BuxpeBoe siekTpudeckoe mose.
3akoH mosHOTO TOoKa B ¢opme Makcemia. Tok cmemenus. Onweitel Poynanma u
DOiixenBanpaa. Cucrema ypaBHeHUH MakcBesuia. Marepuaiibhbie ypaBaeHus. (1 gac).

5.2.6. KonebaHusi 4 BOJHBI. (6 4acoB JeKIHH).

6.1.YpaBHeHHE TapMOHMYECKUX KoJieOaHWi. Ympyras W KBasWylpyras Cuia.
VYpaBHeHHE ABWKEHHS NMPYKUHHOTO MasTHUKA, €r0 pelleHue. AMIUIUTYJA, KpyroBas
gactoTa, ¢aza TapMOHHMYECKOTO Kojebanus. Bekropnas nuarpamma. OHeprus
rapMOHHUYECKOTro KoJjieOaHus. MaremaTuueckuid MaaTHUK. DOU3WYECKUA MasTHUK.
KonebarenpHblil koHTYD. (1 4ac).

6.2.CnoxeHre OJWHAKOBO HAMPAaBICHHBIX KOJECOAHWH OJHOW YaCTOTHI, OIU3KUX
YacTOT, KpaTHbIX 4acTOT. CJ0KEHUE B3aMMHO MEPIEHANKYISAPHBIX KojeOaHud. Ourypsl
JIuccaxy. (camocTosiTeIbHASI PadoTa).

6.3.Konebanust mpyKMHHOTO MasTHHUKAa ¢ TperueM. JluddepennuanpHoe
ypaBHEHHE ero JABuxeHus. Pemenue ypaBHeHusa. Koadduuuent 3aryxaHus.
Jlorapudmuueckuit aexpeMment. Jlo6potHocts. Ilepuon 3aTyxaronux KojaeOaHUH.
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CBoOonHbIe 3aTyxaromue KoyiedaHus B kosuedareabHOM KOHTYpe. Juddepennuanbaoe
YpaBHEHHE U €r0 pelieHne. XapakTepUCTUKH 3aTyxaHus. ABTokonebanus. (1 yac).

6.4.BeiHyxeHHbIE ~ KOJIeOaHHUA  OCHWIATOpAa MOJA  JIEWCTBUEM  BHEIIHEH
cuHycouaanbHou cuibl. udpepeHnnanbHoe ypaBHEHHE U €0 pelieHue. AMIUTUTYIa U
(daza BBIHYXICHHbIX KoyeOanuil. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoseOanus. YacTOTHbIE 3aBUCUMOCTH aMIUTUTY/l TOKA, HANIPSKEHUH, CABUTA (a3 MEXIY
TOKOM U HamnpsbkeHueM. [lapamerpruueckuii pe3onasc. (1 gac).

6.5.KBa3ucranmonapusiii Tok. [leficTByrolee U cpeHee 3HAUEHHUsS] MEPEMEHHOI0
Toka. CONpOTUBIEHUE, UHIYKTUBHOCTh U €MKOCTh B LIEH MEPEMEHHOr0 TOKA. 3aKOH
Oma ayis 1eneil nmepeMeHHOro Toka. BekTopHble AuMarpaMMbl U METOJ] KOMIUIEKCHBIX
aMIuTyA. Pe3oHaHnc B mociieioBaresbHONM U napayuiensHoit nenu. (1 gac).

6.6.BonnoBoe nBmxkenue. llpomonbHble W momnepedHbie BOJHBL.  CKOPOCTH
pacnpocTpaHeHHUs] BOJHOBOrO (poHTa. YpaBHEHHE IUIOCKOW Oeryiei BOJHBI. JlnuHa
BOJIHBI, BOJIHOBOE 4ucio. BomHoBoe ypaBHeHue. DHeprus Oerymied BosHbl. [loTok
sHeprun. Bektop YmoBa. uTeHcuBHOCTD BosHBL (1 4ac).

6.7.Ctosiure BOJNHBI. YpaBHEHHE CTOSYEH BOJHBL. Y3JIbl U MYYHOCTH CTOSUYEH
BoJIHBI. COOCTBEHHBIE KOJeOaHUsI CTepKHEW W CTPyH. 3BYKOBbIE BOJIHBL. BricoTa,
TeMOp, TpoMKOCTh 3Byka. Oddext J[lomnepa. VYabTpasByk. VYaapHbleé BOJHBI.
(camocTosITeILHAS PaGoTAa).

6.8.OnexTpoMarHuTHBIE BOJHBL. YPaBHEHHE IIJIOCKOW 3JIEKTPOMArHUTHOW BOJIHBI.
BonnoBoe ypaBHeHue. da3oBasi CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH. Bektop YmoBa-
[ToiiHTrHTa. VICTOYHUKHN 3J€KTPOMAarHUTHBIX BOJH. IIIkana 31€KTpOMAarHUTHBIX BOJIH.
(1 gac).

7. BounoBasi onTuka. (CaMocToATEIbHOE H3yYeHHe)
7.1.T'eomeTpuueckas ONTHKA. 3aKOH OTpPaXeHUs U IpenomiieHus cpeta. [lonHoe
oTpaxenue cgera. [Ipenomnenue cBeta B mnpusme. Dopmyna nuH3bl. [locTpoeHue
n300pakeHus B JIMH3aX. [loHsATHE 0 BOJIOKOHHOU onTrke. DoToMeTpuHs. .

7.2. UWnarepdepennus BosH. KorepeHTHOCTh BOJH. MeETOAbl MOJyYCHUS
KOTEPEHTHBIX MCTOYHUKOB CBeTa M HabmoaeHus uHtepdpepeHuuu. O6mme ycioBus
UHTEpPEPEHIIMOHHBIX MAKCUMyMOB U MUHHUMYMOB CBETa JBYX KOTE€PEHTHBIX BOJIH.
NutepdepeHIMOHHBIE TIOJOCHL OT JBYX IIeJel Ha MiIockoM 3kpane (Mmeton FOura).
Nutepdepennnss B ToHKUX TuieHKax. [lomocel paBHOro HakioHa. [lomocwl paBHOM
tommuHbl. Konbiia Hetotona. [IpocBetnenue ontuku. MatepdepomeTpsi.

7.3. ludppakus cBera. [lpunnun [toiirenca-Openens. Hudpakuus Dpenens.
Merton 3o @penens. [udpakuus Ha KpyrjioMm OTBepcTHH W aucke. Judpaxmms
O®paynrodepa Ha menn 1 Ha qUdpakoHHON perieTke. CreKTpaabHOE pa3oKeHHE.
Pa3pemaromniast cmocoOHOCTB CITEKTPAIBHBIX TPHOOPOB.

7.4 Untepdepernmst u audpakinus CBeTa MpH roorpadguueckor 3amucu U
Bocnpou3BeZeHnn wuHpopManuu. [udpakuus peHTreHoBckux Jydeil. dDopmyna
Bynbsda-bporra.

7.5.EcrectBenHbIii u mossipu3oBaHHbId cBeT. [lonspuzatopsl. 3akon Maioca.
[Tonspuzanmss cBeta NpU OTPAKEHUM U NPEIOMIIEHHHM CBeTa. 3akoH bproctepa.
[Monstpuzanus cBeta npu ABOMHOM JiydernpenomiieHuu. [lonspuzanmoHnHbie TpU3Mbl U
MOJISIPOU/IBI. .
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7.6.ckyccTBeHHass onrtuyeckas anuzorponusa. Oddekr Keppa. Onrtuueckas
aKTUBHOCTb. Bpanienue miockoctu nossgpusanuu. Ipdext Dapanes. .

7.7. B3auMopelcTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BellecTBOM. Jlucnepcus
ceera. HopmanbHas v aHOManbHasg JUCTIEpCHs. DIeMEHTapHas 3JIEKTPOHHAs TEOpus
nucnepcun. llornomenne cBerta. 3akoH byrepa. [Paccesnune cBerta. 3akon Penes.
MouekynsipHOE paccestHUE CBETa]. .

8.0cHoBbI KBaHTOBOI PU3NKH. (6 YACOB JIeKIUN)

8.1.1lpotuBopeunst kiaccuueckol @uauku. HM3myueHue uepHOro Ttena. 3aKOH
Kupxroda. 3akon Credana-bonpumana 3akon cmemnienuss Buna. KBantoBas runoresa
[Tnanka. ®opmyna [lnanka st TerioBoro uanydenus. Onruveckas nmupomertpus. (1
yac).

8.2.®oroanexTpuueckuil 3pdext. 3akoHbl hoTodPdekra. YpaBHeHre DMHIITEHHA
st pororddexra. Umnynsc dpotona. [JaBnenue cera. ddpdexr Kommnrona. (1 gac).

8.3.DkcnepuMeHTaIbHOE 00OCHOBAaHHWE OCHOBHBIX HJIEH KBAaHTOBOW MEXaHUKH.
JluneituaTeie ciekTpbl aToMOB. Mojens atomoB o Pesepdhopay u bopy. Teopust bopa
JUI aTOMHOTO sijipa BoZopoja. (caMocTosiTeIbHAasI padoTa).

8.4.T'unoteza ae  bpoinsa.  Judpakumus  s1ektpoHOB.  COOTHOIICHUS
HeonpeaeneHHocten ['eiizenbepra. Ypasaenue lpeaunrepa. CTaTUCTUYECKUM CMBICT
BOJTHOBOM ¢yHKIHH. (1 4ac).

8.5.Uactuiia B mpsAMOYTroJIbHOW TMOTEHIHMAIBHOW siMe. PeleHue ypaBHEHUS
Mpenunrepa. CoOCTBEHHbIE BOJHOBBbIE (YHKIIMA U JIHEPreTUYECKUH  CIIEKTP.
[Torennnanbupiii 6apeep. TyHHENBHBIN 3P dekT. (1 yac).

8.6.Yactuna B chepudecku CUMMETPUYHOM moje. Bomopoaomnono0Hbie aTOMbI B
KBAaHTOBOW MeXxaHuUKe. YpaBHeHue lllpeauHrepa sl CTaMOHAPHBIX COCTOSHUM.
DOHepreTuueckre ypoBHU. DHeprus Bo30ykaeHuss u uoHu3auuu. CHekTpbl aTOMOB.
BonnoBeie ¢ynkiuu. KBanTtoBhle umcna. IIpocTpaHCTBEHHOE — pacrpejesieHue
MJIOTHOCTH BEPOSITHOCTH JIJISI JIEKTPOHA B aTOME Bojopoaa. (2 vaca).

8.7.MuoroanektporHbsie atombl. [lpuamun I[laymu. CTpykTypa 3HEpreTHUecKux
YpOBHEH B MHOIO3JEKTPOHHBIX aromax. Ilepuoamyeckass cucremMa »JIEMEHTOB
MenpeneeBa. PeHTreHoBCkoe u3nydeHue. 3akoH Mo3znu. TopMO3HOE pPEHTIE€HOBCKOE
u3IydeHue. (CaMoCTosiTeIbHAsI padoTa).

8.8. Criur »snexkTtpoHa. AToM B Moyiekyine. MoJeKyIspHbIe  CIEKTPHI.
(camocTosiTeILHAS PadoTa).

8.9.0nmemenThl  KBaHTOBOW cTaTUCTUKH. a3zoBoe mpocTpaHCTBO. DyHKIHUM
pacnpenenenus. [loHATHE O KBAaHTOBBIX CTAaTUCTUKaX bo3ze—DiiHmTeliHa U PepMu—
[upaka. IloHSTHE O KBAaHTOBOM TEOPHU TEIJIOEMKOCTH M 3JIEKTPOINPOBOJTHOCTH
KPUCTAJUIOB. (caMocTOsITeIbHAs padoTa).

8.10. DmeMeHThl KBaHTOBOW TEOPWHU HW3IY4YCHHs. BBIHYX)ICHHOE W CIIOHTAaHHOE
u3nydyenue poronos. Koadpuumentsr Diinmreitna. TermnoBoe paBHOBECHOE U3TyUEHHE.
Jlromunecuennus. [IpuHnun padoTsl KBAaHTOBOrO reHeparopa. OTKPBITHIA PE30HATOP.
CBo¥CTBa JIa3epHOTO U3JTYUCHUS U €ro MPUMEHEHHE. (caMoCTOATeIbHAs PadoTa).

9.91eMeHThI (U3UKH TBEPAOro Teaa. (4 yaca JeKIHun)

9.1.30HHasT CTPYKTypa HSHEPTETUYECKOTO CIIEKTPa SJIEKTPOHOB TBEPAOrO Tena.
3anoNHEHNE 30H: METAJUIbI, JUAJICKTPUKHU U MTOTyNPOBOAHUKU. Pacnipenenenue @epmu.
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Yposens @epmu. BeipoxkaeHNe 3IEKTPOHHOrO raza B Metauiax. (1 yac).

9.2.21eKTponpoOBOAHOCTh METAJUIOB. TeMrepaTypHas 3aBUCHUMOCTb. SIBlieHUE
CBEpXIpoBOAUMOCTH. KymepoBckue 5JEKTpOHHBIE TMapbl. MarHuTHBIE CBOWCTBA
CBEPXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHME MAarHUTHOTO MOTOKa. TyHHENbHBIN KOHTAKT.
Opdexr xozepcona u ero mnpumeHeHue. I[loHsTHE BBICOKOTEMIEpPATYpPHOU
cBepxmnpoBoauMocTH. (1 gac).

9.3.01eKTpOonpOBOAHOCTh  TMOJYIPOBOJHUKOB. [TonsiTue  aBIPOYHOM
MPOBOAUMOCTH. TemmepaTypHasi 3aBUCUMOCTh AJIEKTPOnpoBogHOCTH. COOCTBEHHBIE U
NPUMECHBIE TOJYNPOBOJHUKH. DJEKTPOHHBIA W  JIBIPOYHBIA  MOJYIPOBOJHUK.
JIOHOpHBIE W  aKIENTOPHbIE DJHEPreTHYeCKHe YpOBHU. YpoBeHb Depmu B
nonxynpoBogHukax. (1 gac).

9.4 KoOHTaKT 3JEKTPOHHOTO W JBIPOYHOTO MOMYMPOBOTHHUKOB. lloTeHIIMATBHBIN
Oappep p-n-miepexona. BonprammepHas XapakTepHCTHKA TMOIYIPOBOJHUKOBOTO HOJA.
Tpansuctop. (1 4yac).

10.ATOMHOE SIIPO M 3JIeMEHTAPHbIE YacTHIIbI. (4 Yaca)

10.1 Ctpoenue atomuoro siapa. Jlebekr maccwl. DHeprusi cBsizu. Mojenu sjpa.
ITpupona saepusix cuin (1 gac)

10.2 PaguoakTuBHOE W3ITy4YeHHWE M €ro BHIBL. [Ipubopbl 17 perucTpaiuu
pPaguOaKTUBHBIX  M3JIYyYEHHMM M  4YacTUU. 3aKOH paauoaKkTUBHOIO pacnaja.
3aKOHOMEPHOCTH O-pactiaja u B-pacmnana(caMoCTOSATENBHO)..

10.3 Anepubie peakumu. I[IpeBpamenue siaep. Ponb HeiiTpoHoB. Peakiust neneHus
saaep. Llennas peakuusa neneHud. SnepHeiii peaktop. TepmMosiiepHblid CUHTE3. DHEPTUs
3Be3/. YIpaBiisieMblid TepMosiiepHbii cuHTe3 (1 yac).

10.4 CoBpemenHas ¢uszndeckas KapThuHa Mupa. Mepapxus CTpyKTyp MaTepum.
Yactuupl 1 anTryacTulbl. @usznueckuid BakyyM. CTaHaapTHas MOJAENb 3JIEMEHTapHBIX
yactuil. KBapku, JenToHbl, KBaHThl (DyHIaMEHTaJIbHBIX moJied. DyHIaMeHTaIbHBIC
BO3/eHCTBUA. AnpoHbl. Sapa aroMoB. AtTombl. Monekynbl. MaKpOCKONMUYECKHUE
COCTOSIHMSI BEIIECTBA: Ta3bl, XXUIKOCTU, IUla3Ma, TBepAble Tena. [lnaHeTsl. 3Be3nbl.
INanaktuku. I'opsiuas Moaens u sBosironius BeenenHnoi. (2 yaca).

2. JABOPATOPHBIN IPAKTUKYM

Mexanuka(12 gacos).
DKcrniepuMeHTallbHasi MpoBepKa 2-ro 3akoHa HbroToHa
Omnpenenenne koddduieHTa BHYyTPEHHETO TPEHHS KUAKOCTH MeTo1oM CTOKCa.
OnpeneneHne MOMEHTA UHEPIIUU TE

o e

N3meneHne yckopeHHsi CBOOOJHOrO MaJ€HUS C TMOMONIbI0O MAaTeMaTHYECKOTrO

MasiITHUKA.

5. OmnpeneneHrie MOMEHTA UHEPIUMU TBEPJIOrO TeJla HA OCHOBE 3aKOHOB
PABHOYCKOPEHHOTI'O JIBUKEHUSI.

6. HM3mepeHue ycKOpeHHsI CBOOOIHOIO IMAJCHUS C IIOMOIILI0 00OPOTHOT'O MasiTHHKA

7. HUccnenoBanue onpenenenue Mmoayist KOura metoioM uzruoda.
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I'mpockor.

MoJieky/JIsIpHO-KHHETHYECKasi TeOPUsi M TepMoaAuHAMHUKA. (12 yacoB)

3aKOHBI UJIeaTbHOTO ra3a (2 4acoB)

N3yueHune moBepXHOCTHOTO HATSKEHUS METOJIOM OTphIBa (2 Yaca)
OrnpeneneHue TemI0eMKOCTH METaUIOB(2 yaca)

Pacnpenenenne Maxkcpea(2 gaca)

OrnpeneneHue OTHOIICHUS TEIJIOEMKOCTEH Bo3ayxa (2 yaca)
Onpenenenue korduirieHTa BI3KOCTH Bo3ayxa (2 Jaca)

JJIeKTPUYECTBO U MATHETU3M (24 4acoB)

Broanoe 3ansartue. [lorpenrHocTu 25ieKTpuaeckux mpuobopos (2 yaca)
DnekTpocraTuueckoe noje(2 yaca)

[TocTostHHBIN TOK (2 Yaca)

HccnenoBanre 3aBUCMMOCTH TMOJIHOM M TOJE3HOM MOIIHOCTH OT BHEIIHETO

COMpOTHUBIICHUS (2 yaca)

5. MBydenwe TemmepaTypHOU 3aBUCHMOCTH IMPOBOJHHKOB U TMOJYIMPOBOTHUKOB (2
gaca)

6. l3Mepenue conpoTUBIECHUI METOIOM MOCTa YUHCTOHA(2 yaca)

/. V3yuyeHue mpoIleCCOB 3apsaa U pa3psaa KoHjaeHcaTopa (2 Jaca)

8. MarnauTtHoe noJie MpsiMOTo MPOBOJHUKA C TOKOM(2 Yaca)

9. MarnautHoe 1oJje cojaeHonaa(3 Jaca)

10. U3zyuenue snexkrponHoro ocuuiorpada (3 yaca)

Kounedanusi u BosiHbl. (10 yacoB).

HccnenoBanue cBOOOTHBIX KOJIEOAHUH B AJIEKTPUUECKOM KOHTYDE.

i A

o e

o

HccnenoBanne BBIHYXICHHBIX KOJIEOAHUHN B KOJIEOATEIbHOM KOHTYPE.
Omnpenenenne CKOPOCTH 3ByKa B BO3yXe ¢ MOMoIbio ¢uryp Jluccaxy.
N3yuenue 3nmeKTpuuecKux KojaeOaHmii B CBA3aHHBIX KOHTYpax

N3ydyeHne 3JIeKTpUYECKUX NPOLECCOB B NPOCTHIX JIMHEWHBIX LEIMSX IIPU
JNEUCTBUHA TAPMOHUYECKOU JIEKTPOABHKYIIEN CHUIIBI

BounoBasi ontuka. (6 yacos)
Nzydenue nudpakiyu cBeTa OT OJHOU IIEJIH
Omnpenenenue JJIMHBI CBETA TIPH MTOMOIIH TU(DPAKITMOHHON PEIIEeTKA
N3ydenue naTepdepeHIIMOHHOM cXeMbl KoJiel] HproToHa
N3yueHne siBneHus MOnspyu3alii CBETa U MPOLIECCOB MTPOXO0XKIACHUS CBETA YEpPe3
AHU30TPOMHBIE CPE/IBI
N3yuenne nudpakunu cBeTa Ha TUPPAKIUOHHON PEIIETKE
Onpenenenue GOKyCHBIX PACCTOSTHUNA TOHKUX COOMpATEIbHON U paccerBarouen
JIVH3

OcHOBBI KBAHTOBOM U aTOMHOM (pu3uku (8 4acoB).



14

N3yuyenue cnekrpa Bogopoaa

Onpenenenue pe3oHaHCcHOro noreHnuana meronom dpanka u ['epua
N3yuenue BHenHero ¢potodddexra

N3yyenue abCOMOTHO YEPHOTO Tema

ok owbdE

Onpenenenne KOHUEHTPALMH U MOABUKHOCTH HOCUTENEH TOKA B
pOBOJIHUKE MeTOI0M A dekta XoJia.
6. N3yuenue B3anmoaencTBUs OeTa-u3y4eHHs C BEIIECTBOM

3. MPAKTUYECKHUE 3AHATUS

Mexanuka (6 yacos).

1. KunHemaTuka MOCTYyMaTelIbHOTO U BpallaTeIbHOTO JBMXKeHUs. 3akoHbl HproTOHA

2. Paborta u sHeprus.

3. JluHamuKa BpamaTeabHOrO IBUKCHUS

MonexkyasipHas ¢pusuka u TepMoauHamMuka (4 yaca).

1. VYpaBHeHusI cOCTOsSIHUSI, 3aKOHBI HicalbHBIX Ta30B. Pacnpenenenue bonbeiimana.
Pacnpenenenne Makcgeiia.

2. IlepBoe Hauano TepMoaMHAMHUKHA. BTOpoe Hauaao TepMOIMHAMUKHY.

duekTpocTaTuka. (4 yaca)

1. Hanps:k€HHOCTB 3IEKTpUUECKOro noss. [IpuHIum cynepno3uimm.

2. Tlorenuuan nossi. CBsi3b HAMPSYKEHHOCTH C TTOTEHIIHAJIOM.

3. DIEeKTpOeMKOCTh. JHEPTUs MArHUTHOTO TOJIS

ITocTosinHBII TOK (44aca)
1.Knaccuueckast Teopusi 2JIEKTPOIPOBOIHOCTH METAIIIOB.
2.3akoHbI mocTostHHOTO TOKa. [IpaBuna Kupxroda

Marnerusm (10 yacos).

1. MHpyxuus MarHUTHOTO 10Js. [IoTOK MAarHUTHON MHIYKIIUH. .

2. CunoBoe neiicTBue MarHuTHOTO oJsi. Cuna Ammiepa. Pabora B MarHuTHOM 1oJie.

3. Cuna Jlopenna. /[prmkeHune 3apsHKCHHBIX YaCTHI] B SJIEKTPHYCCKUX M MATHUTHBIX
MTOJISIX.

4, DnekTpoMarHuTHasi UHAYKIHS

5. CamouHIyKIMs. DHEPryus MarHUTHOTO TOJIs

Kosie6anus u BoiubI (12 yacos).

CBoOonnbie KoeOanus 63 TPeHUS U NPU HATMIUH TpeHus. (24)
BoinyxneHHble konebanus. (249)

KBaszucrarmonapuslii Tok. 3akon OMa J1Jis [Ieny MepeMEHHOro Toka. (4 4.)
MexaHnuecKue U AIEKTPOMarHuTHBIE BOJHBI

Nurtepdepenius

Hudpakmms

ok E

OcHOBbBI KBAaHTOBOM (pu3uKH (8 yacos).
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3aKOHBI TEIUIOBOTO U3Ny4eHus1. KBaHTOBBIE CBOMCTBA CBETA.
dotorpdekr.
Jlnuna BonHb e bpoiinsa. CooTHomieHue Heonpeaenénnoctei ['eiizenodepra.
Ypasnenue lllpenunrepa. Hactuia B TOTCHIUAIBHOU SIME.

el

DJieMeHTBI (pU3MKH TBepAOro Teja. (2 yaca)
1. DnexkTponpoBOJHOCTh METAIIIOB TemnepaTypHasi 3aBUCUMOCTb.
CBepXnpoBOAUMOCTb.

ATOMHOE S1/IP0 U 3JIeMEeHTAPHbIe YacTHIbI (44yaca).

1. Ctpoenue atomHoro sjpa .Jledekr Macchl U SHEPIHsl CBA3H siipa aToMa. 3aKOH
PaguoaKkTUBHOTO pacnaja

2. Slnepubie peakuuu. [IpeBpamenus anep. Llennas peaxkus. TepmosiaepHbii
CUHTE3.

4.YYEBHO-METOJUYECKOE OBECIHHEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA

Y4eOHO-MeToInUeCKOe 00eCTICUeHNEe CaMOCTOsTEIFHOM padOThl 00YJYaIOIUXCS 110
auciuiuinHe «Ha3zBaHue TUCHUTUIMHBDY MpeacTaBicHo B [IpunoskeHnn 1 1 BKIIIOYaeT B
ceOs:

IUTaH-TPaQUK BBIIOJHECHUS CaMOCTOSTEIBLHONH padOThl 1O JUCIUIUIMHE, B TOM
YKCIIC IPUMEPHBIC HOPMBI BPEMEHH Ha BBIMIOJHEHUE IO KaXKIOMY 3aJJaHUIO;

XapaKTepUCTHKA 3aJaHWil JUII CaMOCTOSATEIBHOW pabOThl OO0YyYaromUXCs M
METOJIMYCCKHE PEKOMEH/IAIINHU 10 X BBITTOJHCHHIO;

TpeOOBaHUs K MPEJACTaBICHUI0O U OGOPMIICHHIO PE3YyJbTAaTOB CaMOCTOSATCIBHOU
paboTHI;

KPUTCPHUH OILICHKH BBIMIOJHCHHUS CAMOCTOSTEILHON paOOTHI.

Tax orce, 6 0anHOM pazoeiie HEOOXO0OUMO VKA3amMb MPYO0eMKOCHb KOHMAKMHOLUL
pabomsl 8 yacax (Hanpumep. 36 uacog pabomovl 8 yeiom, uz Hux 4 waca ayoumopHou
pabomsl), memamuxy, cneyu@uky u memoouyeckKue peKoMeHOAyUuy KOHMpPOIUupyemou
CAMOCMOSIMENbHOU pabomyl N0 OUCYUNTUHE, BKIIOUASL KAK AYOUmMOPHYIO (6 KOHmakKkme ¢
npenooageamesnem), max U 6HEAYOUMOPHYIO UYACMb CAMOCMOAMENbHOU pabomul
obyuarowe2ocs.

5. KOHTPO.JIb JOCTUXKEHMUS LIEJIEA KYPCA
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JIABOPATOPHBIX PABOT, IPEAYCMOTPEHHbLIX PITYIOM.
[Ipurem 3K3aMeHa WK 3a4€T MOTYT OCYIIECTBIISTHCS B (popmax:
-TECTUPOBAHUS,
-yCTHOU Ca4u MaTepuana;
- 110 pe3yJIbTaTaM PEUTUHTA.

Ne | KonTponupyem OrnieHOYHBIE CPECTBA -
n/m bl€ MOJYNH/ Kopp! 1 aTans! popmupoBanus HaVMEHOBaHUE
paszzesnbl / TeMbl KOMIIETEHIINI TEeKYILIHI MIPOMEKYT
JUCIIATUTAHBI KOHTPOJIb OuHas
aTTecTanu
s

1 | Pazgen 1. VYerHbii onpoc | Dk3aMeH
dusnyeckue (OIIK-3) | 3maer (YO-1) Bompocsr
OCHOBBI 1-16
MEXaHUKH VYerHbll onpoc | DK3aMeH

(YO-1) Bompocsr
YwMmeer Kontposnpnas | 1-16

pa6ora (ITP-2)

Tecr (TTP-1)

YcrHblii onpoc | Dk3ameH

YO-1 Bompocsr

Braneer %(omp)onbﬁa;{ 1-16p

pabora (ITP-2)

2 Paznen 2. 3uaer YcrHblii onpoc | Dk3ameH
OCHOBBI (OIIK-3) (YO-1) Bonpocst
TEPMOAMHAMHUKHU 17-35
u YcrHblii onpoc | Dk3ameH
MOJIEKYJISIPHO M (YO-1) Bomnpocsr
(10737041 YmMmeer Kontponbnas | 17-35

pa6ora (ITP-2)

Tecr (ITP-1)

YcTHBIl onpoc | Dk3ameH

(YO-1) Bomnpocst
Brazeer Kontponsnast | 17-35

pa6ora (ITP-2)

3 | Pazmen 3. YcTHBI onpoc | Dk3ameH
Onekrpocratuka | (OIIK-3) | 3Haer (YO-1) Bomnpocst
Y MTOCTOSTHHBIN 36-53
JIIEKTPUYECKUN YcTHbIl onpoc | DK3aMeH
TOK (YO-1) Bompocsr

Ymeer KontponsHast | 36-53
pabora (ITP-2)
Tecr (ITP-1)
YceTHbIN onipoc | DK3aMeH
(YO-1) Bormpocsr
Braneer KonTtposnpsHas 36-5%
pa6ora (ITP-2)
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Paznen 4. VYcTHbll onipoc | DK3aMeH
Onexkrpomarder | (OIIK-3) | 3uaer (YO-1) Bomnpocst
H3M 94-75
VYerubiit onpoc | Dk3aMeH
(YO-1) Bomnpocst
Ywmeer Kontposnbnas | 54-75
pabora (ITP-2)
Tect (ITP-1)
VYerHbiit onpoc | Dk3aMeH
(YO-1) Bompocsr
Bnaneer Kontposnbnas | 54-75
pab6ora (ITP-2)
Pedepar
VYerHbiit onpoc | Dk3ameH
(OIIK 3) | 3naer (YO-1) Bompocsr
76-99
VYerHbii onpoc | Dk3aMeH
(YO-1) Bompocsr
Ymeer KontponeHast | 76-99
pabora (ITP-2)
VYcerHbiil onpoc | Dk3aMeH
YO-1 Bompocsr
Braneer §<0HTp2)nLHaﬂ 76-9%
pabora (ITP-2)
Pazgen 6. YcrHblii onpoc | Dk3ameH
BonHoBas (OIIK-3) | 3maer (YO-1) Bompocst
OTTHKA 100-111
YcrHblii onpoc | Dk3ameH
(YO-1) Bonpocst
Ymeer Kontposnpnas | 100-111
pa6ora (ITP-2)
YcrHblii onpoc | Dk3ameH
Brazeer (YO-1) Bonpocst
Kontposnpnas | 100-111
pa6ora (ITP-2)
Pazgen 7. YcrHblii onpoc | Dx3ameH
KBanToBas (OIIK-3) | 3uaer (YO-1) Bomnpocst
¢duzuka 112-126
YcTHBIl onpoc | Dk3ameH
(YO-1) Bomnpocst
Yweer Kontponsaas | 112-126
pa6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
(YO-1) Bompocsr
Bmageer Kontponpnas | 112-126
pab6ora (ITP-2)
Pedepat

TuroBble KOHTPOJIBHBIE 3aJaHUs, METOAWYECKHE MAaTepHUajbl, OIPEACISIONINE
MPOIIEAYPhl OLICHUBAHUS 3HAHUMN, YMEHUM M HAaBBIKOB W (WJIM) OMbITa JAEATEILHOCTH, a
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TaK)X€ KpUTEPUU U MOKa3aTeNd, HEOOXOAUMbIE ISl OUEHKHU 3HAHWM, YMEHUMN, HABBIKOB
U XapakTepu3ylolue 3Tanbl (OpMUpPOBaHUS KOMIETEHIMI B MpPOLIECCE OCBOEHUS
o0Opa3oBaTeabHOM MporpaMMel, npeactasieHsl B [lpunoxennn 2.

6.CIMCOK YYEBHOM JJUTEPATYPHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

OcHoBHas iUTEpPaTypa
MexaHuka

1. CaenbeB U.B. Kypc ¢uzuku: Tom 1. Mexanuka. MonekynspHaas ¢puszuka: Yu.
nocobue. T.1. M.. 4-e uzn., crep. — CII0.: I3gaTenscTBO «Jlanby, 2008r.-352¢:

2. AnemkeBuu B.A., Jlemenxo JLI'., KapaBaes B.A. Kypc o06meit ¢usuku.
Mexanuka http://e.lanbook.com/view/book/2384/

3. Kanmamnukos H.I1., CmonasipeB M.A. OcHoBbl (uszuku: Yueb. g By30B: B 2
T.—2-¢ u3f. nepepad. T.1. —Jlabopatopus 3nanumii 2017r.—400 c. 432 c.

4.  http://e.lanbook.com/books/38/ Banumes M.I"., [ToB3uep A.A. Kypc oOmieit
busuku : YyebHoe nocobue. 2-e uzaa., crep. — CII6.: UznarensctBo «JlaHbY,
2010. — 576c.

5. http://e.lanbook.com/books/163/ Usnues A.Jl. dusuka : YuyeObHoe mocobue.
2-e u3a., ucnp. — CI16.: U3natensctBo «Jlauby, 2009. — 672c.

6. http://e.lanbook.com/books/239/ Kypc dbuzuku: Yueonuk mist By308: B 2 1. T.
2. 6-¢ u3n., uctp. u jgom. / [loxg pen. B.H. Jlozosckoro. — CII6: U3agaTenscTBO
«JIaupy, 2009. — 608c.

7.  http://e.lanbook.com/books/236/ Kypc ¢uzuku: Yuebuuk nns By3oB: B 2 1. T.
1. 6-e u3n., ucnp. u pom. / [lox pen. B.H. JlozoBckoro. — CII6: M3paTenscTBO
«JIaubpy, 2009. — 608c.

MoviekyasipHasi pu3sukKa

1. Kukoun WN.K., Kuxoun A.K. Monekynsapnas ¢wusuka./ Uzn.4-e crep. — CIIG:
«JIaaby., 2008. — 480c.

2. . CasenbeB U.B. Kypc ¢usuxu: Tom 1. Monekynsapuas ¢usuka: — CII6.: U3a-Bo
«JIaaby, 2008r.-352c.

3. http://e.lanbook.com/books/38/ Bamumes M.I'., ITo3uep A.A. Kypc oOmieit
¢usuku : YueOHoe mocobue. 2-¢ uzna., crep. — CII6.: U3natensctBo «Jlanby,
2010. — 576c¢.

4, http://e.lanbook.com/books/163/ Uenue A.Jl. ®usmka : YueOHOE mocooOwue.
2-¢ m3a., ucnp. — CI16.: MU3natenscTBo «Jlauby, 2009. — 672c¢.

5. http://e.lanbook.com/books/239/ Kypc ¢busuku: Yaeonuk aist By3oB: B 2 1. T.
2. 6-¢ m3a., ucnp. u gom. / [loxg pen. B.H. JlozoBckoro. — CII6: M3nartenbcTBO
«JIanby, 2009. — 608c.

6. http://e.lanbook.com/books/236/ Kypc ¢busuku: Yaeonuk s By3os: B 2 1. T.
1. 6-¢ m3n., ucnp. u gom. / Iloxg pen. B.H. JlozoBckoro. — CII6: M3matenbcTBO
«JIanby, 2009. — 608c.

DJIEKTPUYECTBO U MATHETU3M

1. Banumes M.T'., TloB3uep A.A. Kypc obmieit ¢puzuku: Yuebnoe nocodue. CIIO.:

Jlanp, 2010. -576 c.



http://e.lanbook.com/view/book/2384/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
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. Usnues A.Jl. ®usuka — CII6: Jlans, 2016.72¢ :http://e.lanbook.com/view/book/

1. CaBenbeB U.B. Kypc dusuku: Tom 2. DnekTpuuecTBO U MarHeTu3M. BoJHEL.
Ontuka: Y4. nocobue. B 3-x TT. 4-¢ u3z., crep. — CII6.: U3narenbctBo «JlaHby,
2008r.-352¢
2. Tpodpumona T.U. Kypc ¢usuxu. — M.: Beicias mikona, 2002-2009.
3.3ucman, ['.A., Kypc oOmei ¢uszuku, tom 1. Mexanuka. MonexkynspHas
¢usuka, Konebanus u BonuHbl./ I A. 3ucman, O.M. Togec. - U3a. 7-e, cTep.. -
CII6: «Jlanby»., 2016. - 340 c.

http://e.lanbook.com/books/38/ Bamumes M.T., IToB3uep A.A. Kypc oOmieit
busuku : YuebHoe mocobdbue. 2-¢ uzna., crep. — CII6.: UzmarenbcTBO «Jlanby,
2010. — 576c.

http://e.lanbook.com/books/163/ Usnues A.J]. ®usuka : YuebHoe mocobue.
2-e u3a., ucnp. — CI16.: U3natensctBo «Jlanby, 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc ¢usuku: Yueonuk ans By3os: B 2 1. T.
2. 6-¢ uzn., uctp. u gomn. / Ilox pex. B.H. JlozoBckoro. — CII6: M3narenbcTBO
«JIanbpy, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢usuku: Yueouuk aus By3os: B 2 1. T.
1. 6-e uzn., ucnp. u jgomn. / [lox pen. B.H. Jlo3ockoro. — CII6: M3gaTenscTBO
«JIaapy, 2009. — 608c.

Onruka

Opumr C.D., Tumopea A.B. Kypc obmieit ¢puzuku: YueOnuk. B 3-x 1. T.3.
Onrtuka. Atomuas ¢gusuka. - CII6.: Jlans, 2009.- 656c¢.
. Jlannc6epr I'.C. — Onruka .u3n ,duzmariaut 2017r.
. Kukoun UK., Kukoun A.K. — Monekynsapuas ¢usuka. Uzx Jlanp,2008.

http://e.lanbook.com/books/38/ Bamumes M.I'., TTo3uep A.A. Kypc oGmieit
bu3uku : YaebHoe mocobdue. 2-¢ m3na., crep. — CII6.: UzmarenbcTBO «JlaHby,
2010. — 576c¢.

http://e.lanbook.com/books/163/ Nsnue A.Jl. ®usmka : YdeOHOE mocooOwue.
2-e u3a., ucnp. — CI16.: U3natenscTBo «Jlanby, 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc ¢busuku: Yaeonuk as By3oB: B 2 1. T.
2. 6-e m3a., ucnp. u gon. / Ilox pex. B.H. JlozoBckoro. — CII6: M3naTtenbcTBO
«JIaaby, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢busuku: Yaeonuk ais By3oB: B 2 1. T.
1. 6-e u3n., ucnp. u gom. / Iloxg pex. B.H. JlozoBckoro. — CII6: M3nartenbcTBO
«JIaaby, 2009. — 608c.

JononHuTeIbHAS JUTEpPATypa

Mexanuka, MoJiekyasipaas ¢pusnka, JjieKTpUIeCTBO U MarueTusm, Onruka

1. 3ucman, I'.A., Kypc obmeii ¢usuku, Tom 1. Mexanuka. U3n. 7-e, crep.. -
CII6: «JIanbp»., 2016. - 340 c.

2. MartBeeB A.H. Mexannka u Teopus OTHOCHUTEIBHOCTH.—; MoOJeKyispHas
busuka. — M.,; OnekrpuuectBo U MarnetusMm uzi.Jlans 2010r

3. UpomoB M.E. Mexannka. OCHOBHBIC 3aKOHBI: Y4eO. Uil By30B.—5-€¢ W3,
uctp.—m3ar bunom, 2015.— 320 c.

4. benonyukun B.E., 3aukun J[.A., [{unentox KO.M. OcHoBbl ¢usuku, T.I1, M.:
dusmatiut, 2007.


http://e.lanbook.com/view/book/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
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MartseeB A.H. Monekynsipnas ¢usuka, Jlans,2010, -359 c.

Kanamnukos C.I'. —DnekrpuuectBo. — M.: Hayka, 1977.

7. Kamamnukos 2.I". O6mmii kypc ¢pu3uku: DNEKTpUUecTBO: Yuebd. nocob. ams
CTy[. (hu3my. crell. By30B. — 4-e u3J., nepepad. u nonoiH. — puzmaraut,2008.
—-592c.

Kuxoun U.K., Kukoun A.K. Monekynspaas ¢puzuka.—JIanp,2007.— 500 c.

9. AnemkeBnd B.A. OmnTuka. M.: du3MaTInT, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

o

©

Ilepeyenn pecypcoB HHGPOPMAITHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT»

CryneHThl MOTYT MOJIYYUTh JOCTYI K AJIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM yepes
cant JIBDY (moctyn ¢ caWita Hayunoit  Oubmmorexkm  JIBO®Y) URL:
http://www.dvfu.ru/web/library/rus_res

1. Eamnoe okxHO moctyna k o6pasoBaTensHbM pecypcamURL: http://window.edu.ru

2. DnexktpoHHO-6MOMMOTeuHas cucteMa Msmarenscrsa "Jlans" URL: http:/e.lanbook.com

a TakKe B cBOOOHOM Joctyne B HTepHeT:

1. Studentlibrary [Dnexkrponnas 6ubmmoreka yuebnoit PDF-nuteparypsl u y4eOHHKOB ISl BY30B.
(6ecrutatHbie mosHOTEKCTOBBIC yueOnuku | URL: http://www.studentlibrary.ru/cgi-bin/mb4

2. BupryansHbie naboparopHbie padoTsl http://barsic.spbu.ru/www/lab_dhtml/, http://www.all-
fizika.com/article/index.php?id_article=110

I METOANYECKHUE YKA3ZAHUSA
11O OCBOEHMIO JUCIHIUIIJINHBI
JNucuumnHa «®Pu3uka» CTPYKTypupoBaHa 10 HOpuHIUNY «OT 4YacTHOrO K

obmemy». Takoi moaxoq B Y4eOHOM TMpollecce TO3BOJSET IMOCIENI0BATEIBHO
CUCTEeMAaTHU3UPOBaTh 3HAHMUS CTYJEHTa, YTO CIOCOOCTBYET JIyYIlIeMYy YCBOCHUIO
TUCIUIUIMHBL. V3ydeHue AMCHMIUIMHBI TPEArnojaraeT MOCTYNaTeIbHbI MOAX0 IO
MPUHLKITY YCJIOKHEHUSI OT 3HAKOMCTBA C TEOPUEH M PACCMOTPEHHS] MPAKTHUYECKHUX
MIPUMEPOB, JO CAMOCTOSTEIHHOTO U3YUEHUS JUCIUTIIIUHBI.

B nmpomecce wu3ydeHus wmarepmana y4eOHOro Kypca MpEeAroiararoTcs
pazHooOpasHpie (oOpMbl pabOT: JEKIHUH, MPAKTUYECKHE 3aHATHSA, JTaOOpaTOPHBIN
MPAKTUKYM, CAMOCTOSITeNIbHAs padoTa.

Jlekuuu NpPOBOAATCS B BHUAE NpPE3EHTAMU. B HUX OCBemalTCs BOMPOCHI,
COOTBETCTBYIOIME TeMaTuke Jekmuid (pasmen |). Hambonee BaxkHBIE BONPOCHI U
TEOpPEMBbI pa30MpParoTCsl YCTHO C YYaCTHEM CTYJEHTOB. Lleib NTeKImoOHHOro Kypca — 1aTh
3HaHUSl CTyJEHTaM B 00JIacTHM (DU3UKH, 3aJI0KUTh HAYYHbIE W METOJ0JIOTHMYECKHUE

OCHOBBI JIJII CaMOCTOSITEJIbHOU padOThl CTYIEHTOB, MPOOYAUTh B HUX HHTEpPEC K

Oynymieit mpodeccumu.


http://e.lanbook.com/view/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110
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IIpn n3y4yeHnn TUCUMIUIMHBI OCYLIECTBIIOTCSA TEKYIIHMI, IPOMEKYTOUHBIN U

WUTOTOBBIA KOHTPOJIb 10 AUCLUIIIINHE.

Texymuit koutpoas (TK) ocHoBaH Ha ycTHOM ompoce pa3 B Henento. OCHOBHAs LIeIb
TK: cBOoeBpeMeHHas OlleHKa yCIIEBAEMOCTH CTYJIEHTOB, OOy aromasi uX padboTaTh
PAaBHOMEPHO, UCKJIFOYasi MaJIbI€ 3arpy3KH WIH MEPETPY3KU B TEYEHUE CEMECTPA.

[TpomesxyTounsblii koHTpoab (IIK) — ocymectsisiercsa B popme pyOexHbIX
KoHTpoabHBIX padoT (PKP). U TectupoBanus no paznenam. Lens T1K: mnoOyauTh
CTYJIEHTOB OTYUTATHCA 32 YCBOCHUE pa3jiena IUCUUIIIMHBI HAKOTUTEIbHBIM 00pa3oM,
T.€. CHavaJa 3a MepBbIi, 3aTEM 3a BTOPOM paszaeisl Kypca. Ycnemnoe Hanucanue PKP
NO3BOJISIET CTYAEHTY PACCUUTHIBATH HA BBICTABIICHUE JOCPOYHOM 3K3aMEHAMOHHON
orieHKH. 3a Uk o0ydeHus npeaycmorpero 6 PKP u 6 ceancoB TectupoBanusi.

Uroroserit koHTpoab no gucuuruinde (MK/) - aTo nmpoBepka ypoBHS y4eOHBIX
JOCTH>KEHUM CTYJAEHTOB IO BCEH OUCHUILIMHE 3a ceMecTp. DOpMbI KOHTPOJIA: 3a4ET.
[IpoBoaUTCA TPaIULIMOHHBIM c1IOCOOOM. L{eab UTOroBOro KOHTPOJIS: MpOBEpKa
0a30BbIX 3HAHUN JUCIUILIMHBL, TOJYUYEHHBIX PU €€ U3yYEHUH, JOCTATOYHBIX JJIS

HocIeyIoIero o0yueHus u Oynyuiei npodeccuoHanbHON AesTETHHOCTH.

Pexomenganum mo padore ¢ JUTEPATYPOi: MPOCIYIIAHHBIM MaTepual JICKIUU
CTYJICHT JOJDKEH mpopadoTarh. [l ATOro B MpOIECCe OCBOEHUS TEOPETHUYECKOTO
Marepuaja JUCIHUIIIMHBI CTYICHTY HEOOXOMMO BECTH KOHCIIEKT JICKIIMH U J00aBIIATh
K JICKIIMOHHOMY Marepuainy HWHGOPMAIUI0, IIOJIYyYCHHYI0 M3 PEKOMEHIyeMOMH
JIUTEPATYPhl WX UHTEPHET UCTOYHUKOB.

KoncrekT nexuuii pekoMeHyeTcs HaYMHaTh C TUlaHa W3j1araeMoro marepualia,
9TOOBI JJISI Ce0Sl CTPYKTYPHPOBATh COOTBETCTBYIOIIYIO TeMy JICKIIMH. KOHCHEKT He
JIOJDKEH OBITh JOCIOBHBIM. JKenatenbHO 3amuChiBaTh JICKIIMOHHBIA MaTepuanl KpaTko,
TOJIBKO CaMO€ CYIIeCTBEHHOE. PEKOMEHI0BAHO HCIOJB30BaTh MO IS 3aMETOK HIIH
BOIIPOCOB, KOTOPBIE CTYACHT HE MOHSJ BO BpeMsI JICKIIMH, ISl TOr0, YTOOBI UX YTOUYHUTH
y TIpernojaBaTesis, HO MPeABAPUTEIbHO MOMBITABIINCH HAUTH OTBET CAMOCTOSTEIIHHO.

K nexmusim HE0OX0IMMO TOTOBUTHCA. {711 3TOr0 CTYJAEHT JOIKEH IMPOCMOTPETH
MaTtepuana Oyayllew JEKIMU 3apaHee, OTMETUTh MJia cels Haubojee CIOKHBIE WU

HCIIOHATHBIC MAaTCpHallbl JICKOWHU, C TCM, YTOOBI 3aaTb BO BpCMsi JICKIHH
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COOTBETCTBYIOLLIME BOMPOCHI IpenojaBaTesto. Takoil moaxo1 MO3BOJUT Jierye u Ooiiee

JI€TATbHO YCBOUTH JAHHYIO TUCHUILIUHY.

[IpakTryeckue 3aHATHUSI HAllCJICHbl HA 3aKpervieHue JEeKIMOHHOro Marepuana. K
HUM CTYACHT JOJKEH TOTOBUTHCS 3apaHEE CaMOCTOSATENbHO, M3Y4YUB IUJIaH 3aHSTHS,
COOTBETCTBYIOIIYIO TEMY JICKIIUHM, PEKOMEH/IOBAHHYIO MpENojiaBaTesieM JIUTepaTypy U
BOIIPOCHI i1 TOATOTOBKH. [IpoBejeHHe NPaKTUUECKOTrO 3aHSATUS B ayJIUTOPUU
HAYMHAETCA C YCTHOTO OIpOCa, TaKOW MOAXOJ JaeT BO3MOXKHOCTH IPEMOIaBaTEIIIO
OIICHUTh TOTOBHOCTH CTYyJICHTAa K BBINOJHEHUIO T[IOCTABJICHHBIX 3alad B
COOTBETCTBYIOIIEH MPAKTUYECKOU padoTe, a caMOMy CTYACHTY MOJIOWTH OTBETCTBEHHO
K TIOJTOTOBKE K 3aHATHIO, YTO CIOCOOCTBYET JydllleMy YCBOCHHIO H3y4aeMOro
Marepuana.

JlaGopaTopHBIN MPaKTUKYM MPOBOAUTCS B abopaTopusix kadeapsl husuku. J{ms
MOJTOTOBKHM K 3aHSATHUIO CTYACHTY HEOOXOJAMMO H3YYUTh METOAMYECKHE YKa3aHUs I10
naHHoi pabote. IIpu BBITONIHEHUH J1TA0OPATOPHONM PabOThl CTYAEHTHI MPHOOPETAIOT
HaBBIKM TMPOBEACHHS (PU3MUYECKOr0 SKCIEPUMEHTa U 00pabOTKHU SKCIEPUMEHTAIBHBIX
naHHBIX. Bo Bpems 1abopaToOpHOTO MpakTUKyMa CTYACHTBI 3HAKOMATCS C YCTPONCTBOM
Y TIPUHIIAIIAMH TeUCTBUS (PU3MUECKUX TPUOOPOB U MX DIIEMEHTOB.

BueaynutopHas camocTodTenbHas paboTa HalelieHa Ha @ YIUIyOJIeHHEe U
3aKperieHne 3HAaHWW CTYACHTOB MO AaHHOM muciuiummHe. CamocTrosiTenbHas pabota
OMMpAETCS Ha JIEKIMOHHBIM MaTepuall, MaTepual MPAKTUYECKUX 3aHITUH U
nabopaTopHeIX pPabOT, KpOME TOro JOTMOJHUTEIBHO CTYACHT JOJDKEH U3y4aTh
COOTBETCTBYIOIYIO JIUTEpATypy Mo aucuuiuinHe «Dusnka», peKOMEHIOBAHHYIO
npernojaBareneM. Bua caMocTOSTeNbHOW pabOTHI: TMOATOTOBKA K JIGKIUSM, K
MPAKTUYECKUM 3aHATHSAM U K Ja00OpaTOPHBIM paboTaM.

PexomeHganum mno MNOATOTOBKE K JK3aMeHYy: IO JaHHOW JHCIUILUIMHE
MpeayCMOTPEH 3Kk3aMeH (2,3 cemecTp).

Ha 3auéTtHoli Henmene U B mepUOJ CECCUM HEOOXOIUMO MMETh MOJHBIA KOHCIEKT
JeKIUil U npopaboTaHHbIE MpakTHUdeckue 3aHsaTHs. llepedyeHb BOMPOCOB K HK3aMEHY
MOMeEIIeHbl B (POHJE OLICHOYHBIX CpeAcTB (mpuioxkenue 2). ['oToBUThCA K craue
AK3aMEHa JIy4llle CHUCTEMATHYECKU: MPOCIYIINBas OYEPEAHYIO JIEKIUI0, MpopadoTaB

OUCPCAHOC IMPAKTHUICCKOC 3aHATHUC, BBIIIOJIHMB U 3alllUTHUB Ha60paTOpHBIe pa6OTBI.
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBI

Jlist ocymecTBiaeHus: 00pa30BaTEIbLHOrO MPOLEcca TaHHOM NUCLUMILIMHBI JIEKIIUH
MPOBOJATCA B MYJIbTUMEAUNHBIX AyJUTOPUSX B BHJE NPE3CHTALUHU, MPAKTUYECKHUE
3aHATHS TPOBOJATCA B AYAUTOPUAX, Ja0OpPaTOpPHBIA MNPAKTUKYM MPOBOJUTCA B
CHelUaIU3upPOBaHHbIX Jabopatopusix kaeapbl ¢u3ukd. B MynbTUMeTuHHBIX
ayIUTOPUSX YCTAaHOBIIEHO CcCleayiouee o0OpydoBaHUE: MPOEKTOp, HOYTOYK, 3KpaH,

TCJIICBU30P, JOKYMCHT-KaMcepa.
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[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIAN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHUE BBICIIETO 00pa30BaHUs
«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOIJMYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI OBYYAIOIIINXCA

Io JUMCIHUIIJINHE «Ha3BaHnue»
Hanpasienne noarorosku 26.03.02 Kopaodaectpoenue u OxeaHOTeXHHKA

®DopMa NOATOTOBKHU 0YHASA

BaaauBocTok
2017
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[Tnan-rpaduk BHIMOJHEHHS] CAMOCTOSTEILHON PabOThI IO AUCITUTIINHE

1 yacTp Kypca (BTOpoii yueOHBII ceMecTp)

Ne Hara/cpoku Bun camocrositenshoi | [Ipumepnbie | @opMa KOHTPOJIA
n/m BBITIOJTHEHUS paboTHhI HOPMBI
BpPEMEHU Ha
BBITIOJTHEHHE
1 02.09-20.12 [ToaroroBka x 10 VYerHbIl onpoc
3aHITHIM
2 01.10-20.10 TToaroroBska k 10 Tectel, PKP
tecTupoBaHuio Ne 1 u
Kk PKP Nel
3 01.11-20.11 TToaroroBska K 10 Tectol, PKP
TecTUpOBaHUIONe 2 1 K
PKP No2
4 01.12-20.12 ITonroroska k 15 Tectrl, PKP
TecTupoBaHuioONe 3 u K
PKP Ne3
2 JacThb Kypca (TpeTuid ydeOHbIN ceMecTp)
Ne Hata/cpoku Bun camocrosrensHoit | [Ipumepnsie | dopma KOHTpOIIs
n/m BBITIOJTHEHUS paboThl HOPMBI
BpEMEHH Ha
BBITIOJTHEHHE
1 06.02- 06.06. ITonroroBka k 10 VYcTHbl onpoc
3aHITHIM
2 06.03- 28.03 TTonaroroBka k 10 Tectrl, PKP
TecTupoBaHuio Ne 1 u
PKP Ne 1
3 01.04-30.04 ITonaroroBka k 10 Tectrl, PKP
TecTUpoBaHuio Ne 2 1
PKP Ne 2
4 01.05-31.05 IToaroroBka k 10 Tectrl, PKP

tectupoBaHuto Ne 3 u

PKP Ne 3
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CamocrosiTenbHast paboTa CTyICHTOB HalpaBiieHa Ha PEIICHUE CIACAYIOLIUX

3a1a4:

- CTUMYJIMPOBAaHUE PUTMUYHON y4eOHOM, MO3HABATEIBHON U TBOPUECKOU I€ATEIbHOCTH
B TEUEHHE BCETO CEMECTPA;

- COBEPIIICHCTBOBAHUE HABBIKOB MOMCKA HEOOXOAUMON HAyYHOU U yueOHO-
METOMYECKOU JINTEPATYPHI;

- COBEPIIIEHCTBOBAHUE YMEHUM peliath PU3ndecKre 3a1a4u pa3IndHOro YPOBHS
CJI0’)KHOCTH;

- Pa3BUTHE AHAIUTUYECKOTO MBIIIICHUSI U KOMMYHUKATUBHBIX CITIOCOOHOCTEH.

[Ipy mOArOTOBKE K MPAKTUUYECKUM 3aHSITUSAM CTYACHTHl U3y4alOT HAYYHYIO,
y4eOHYIO U METOJMYECKYIO JIUTEPATYPY M0 COOTBETCTBYIONICH TeMe (CM. TEMbI 3aHATUI
MPaKTUYECKOM YacTu Kypca).

[Ipu moaroroBke k TectupoBanuto U PKP cTyneHThl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K X MMOATOTOBKE, MIPEACTABICHHBIMU B Meuanpe3enTanuu «Kpatkui
Kypc Jiekiui no aucuuruinie «Puszuka»y. [Ipumepnsie Bapuantel PKP 1 TecToBBIX
3a/1aHUH, a TAaK)KE KPUTEPUH X OLIEHUBAHUS MPEICTABICHBI B IpUiokeHnn 2 «DoH
OLIEHOYHBIX CPEACTBY.

1. Pabora ¢ TeopeTHYECKUM MATEPHAJTIOM.

Henab: momyduTh XOpOIIME 3HAHUSA IO AUCIHUIUIMHE M HAay4YUThCs paboTaTh
CaMOCTOSITEIBHO.

3anaum:

- MpuOOpETEeHNE HABBIKOB CAMOCTOATEIHLHON pabOTHI C JICKITMOHHBIM
MaTepUaioMm;

- TpHOOpETeHHE HABBHIKOB CaMOCTOATENBbHONM paboThl C OCHOBHOW |
JOTIOJTHUTENBHOM JINTEPATY PO, NIOJIB30BATHCSI UHTEPHET — PECYPCaMU;

- YMEHUE AHAIU3UPOBATh NPAKTUYECKUE 3a]]a41, CTABUTH U PEIIATh AHAJIOTUYHBIE
3a7a4u.

PaGora ¢ TeopeTMYEeCKMM MaTepuanoM JIOKHA OCYIIECTBIISITECS Ha OCHOBE
JIEKIMOHHOI0 Kypca AUCHMUIUIMHBL. J[J151 3TOr0 CTyAEHT IOJKEH BECTH KOHCIEKT JEKIUM

U yMETh paboTaTh C HUM.



27
Pabota ¢ nuTeparypoii mpeanojgaraeT caMoCTOSITENIbHYI0 padoTy ¢ yueOHUKaMH,

KHUTaM{, Y4€OHbIMH  MOCOOMSMH, Yy4E€OHO-METOJUYECKUMH  TMOCOOMSMHU IO
BBINIOJIHEHUIO KYpPCOBOW pabOThl M BBIIYCKHOM KBAIM(PUKALMOHHON paboOThl, C
HOPMATHUBHO-TIPABOBBIMU  HMCTOYHMKaMU. llepedyeHbp  nuTepaTypbl:  OCHOBHOM,
JOTIOJTHUTENIbHOM, HOPMAaTUBHOM M HMHTEPHET-PECYpcOB IMpUBeAEH B pazuene V
«Y4uebHO-MeToANYEeCcKoe 00eCieYeHHEe TUCHUIUIMHBDY HACTOSIIEH paboyell mporpaMmal.

YMeHue camMoCTOATENbHO paboTaTh C JUTEPaTypod SBISETCA OJHUM U3
BRXHEHIIMX YCIOBUW OCBOCHUS JUCUUILIMHBL [lowick, u3ydyeHne u mnpopaboTka
JUTEPATYPHBIX HMCTOYHUKOB (OPMHUPYET y CTYACHTOB Hay4HbId CHOCOO MO3HAHUA,
BbIpa0aThIBACT HABBIKM YMEHHS YUHUTHCS, MO3BOJISET B JalbHEWIIEM B MPaKTUYECKOU
pabore mocje OKOHYAHMSI YHHBEPCHUTETAa IMPOJOJDKATH IOBBIIIATH CAMOCTOSTEIBHO
CBOIO KBAIM(PUKALHUIO ¥ IPUOOPETaTh HY>KHbIE KOMIIETEHIIUH JIJIS1 JAJIbHEHUIIEro pocTa B
npodeccun.

CamocTosiTenbHas paboTa ¢ IUTEPAaTypHbBIMU UCTOYHUKAMU TpeOyeT OT CTyleHTa
YCUYUBOCTH, TEPIEHUS U COCPEAOTOUYEHHOCTH. YTOOBI JIydllle MHOHSTHh CYIIECTBO
BOIIPOCA, JKEJIATEJIBHO 3aKOHCIEKTUPOBATh M3Y4YaeMbIil MaTepuall, cIelaTh HY>KHBIE
IIOMETKH, OTMETUTB BOIIPOCHI JJIs1 KOHCYJIbTALlMH C IPEIOAaBATEIIEM.

2. IloaroToBKa K KOHTPOJIBLHBIM padoTam.

Heab: monyunTs XOpOLIME 3HAHMS IO AMCLUUIUIMHE W Hay4yuThCcs paboTaTh
CaMOCTOSITEIIBHO.

3agauu:

- IpHOOpeTEeHNE HaBBIKOB CAMOCTOSITENIbHOM padOThI pelIeHus 3a/1aY;

-  TpHOOpPETeHHE HABBIKOB CaMOCTOSTEIBHOW pabOThl C OCHOBHOW U
JOTIOJTHUTENBHOM JINTEPAaTypOH, NOJb30BAThCSI MHTEPHET — PECYpCamu;

- YMEHHUE aHAIU3UPOBATh NPAKTUUECKUE 3a/1a4H, CTABUTh U PEIIaTh aHAJOTNYHBIE
3a/1a4u.

KonTtponbHbie paboThl MO3BOJISIOT 3aKPEMUTh TEOPETUUECKUN MaTepual Kypca. B
npouecce M3y4eHUs: (PU3MKU CTYACHT JOJDKEH BBINOJIHUTH B KaXXJIOM CEMECTPE TpH
KOHTpPOJIbHbIE paloThl. PemieHue 3amgad KOHTPOJIBHBIX palOT SBISETCS MPOBEPKOMN
CTENEHU YCBOEHHUSI CTYIEHTOM TEOPETHYECKOrO0 Kypca, a OLIEHKa MpernojaBaTessl Ha

paboTy MOMOrarT eMy J0padoTaTh U MPaBHJIBHO OCBOUThH Pa3IUYHBIC pa3feibl Kypca



28
¢uzuku. Ilepex BBINOJHEHWEM KOHTPOJIBHOW pabOThl HEOOXOJUMO BHHMMATEJIBHO

O3HAKOMUTLCA C TMpPUMEpaMH PEIICHUS 3aJad M0 JaHHOM KOHTPOJBHOM padoTe,
ypaBHEHUSIMU U (DOpMyiamMu, a TAKXKe CO CIIPABOYHBIMU MaTepUaIaMH.
MeToauyeckue yKa3aHHus K BbINOJIHEHUIO KOHTPO/IbHOM paboTbl.

KontponbHyto paboTy ciieyeT BBIIOJHATh aKKypaTHO. JJis MOsICHEHUs pelieHuUsl
3aJlaud TaMm, TJE€ OTO HYXXHO, aKKypaTHO CJeJiaTh YepTeX; PEIICHHE 3aJaud |
UCTIONIb3yeMbIe (POPMYJIbI JIOJKHBI COMPOBOXKIATHCS MOSCHEHUSMH; B TMOSCHEHUSX K
3a/1aue HEO0OXOJAUMO YKa3blBaTh TE€ OCHOBHBIC 3aKOHBI W (OPMYIIBI, Ha KOTOPBIX
0a3zupyeTcs pellleHHe AaHHOM 3ajaud;, TpPH TOJYYECHUU paCUeTHOW (QOpMYIbI s
pelieHrs KOHKPETHOM 3a/laud MPUBOJIUTH €€ BBIBOJ; 3aJlauyy PEKOMEHYETCSl PEIIUTh
cHayaja B oOmeM BHAE, T. €. TOJNBKO B OYKBEHHBIX O0O0O3HAYEHUSAX, TMOSCHSS
IpUMEHsSEeMbIE TP HamucaHuu QGopMysl OyKBEHHbIE O0O03HAYEHUsSI; BBIUYMCICHUS
cleayeT TMPOBOAUTH C TOMOIIBIO TIOJCTAHOBKM 3aJaHHBIX YHCJIOBBIX BEJIMYHUH B
pacueTHyio hopmyny. Bce HeoOXoaMMbIe YHUCITOBBIE 3HAUYCHHS BEJIMYUH JIOKHBI OBITh
BbIpaxkeHbl B cucteme CU (cm. crpaBounble marepuansbl). [0 okOHUaHUE pelIeHUs
IIPOBEPHUTH CAUHUIIBI TOJYYCHHBIX BEIMYUH IO pacueTHOH (opMysie M TeM CaMbIM
MOATBEPANTh €€ TPABUIBHOCTh, KOHCTAHTHI (U3UYECKUX BEIMYMH | JAPYTrHUe
CIIpaBOYHBIC JTAHHBIC BRIOUPATH U3 TAOJIHII.

BbinosiHeHue J1a00paTOPHBIX PadoT.

eab: MOayduTh XOPOIIME 3HAHUS 10 JIUCHMIUIMHE M HAy4YUThCA paboTaTh
CaMOCTOSITEIBHO.

3agaum:

- npuoOpeTeHHe HaBBIKOB CaMOCTOSATCIIBHOW pabOThl TPH  BBITIOJHCHHH
71a00paTOPHOTO MPAKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM M TPUHIIMIIAMH JIEUCTBUS
bH3UIECKUX TPUOOPOB M KX IJICMCHTOB;

- TpHOOpPETeHHE HABBHIKOB CaMOCTOATEIBHONW paboThl C OCHOBHOW U
JOTIOJTHUTEIIBHOM JINTEPATy PO, MOJIH30BaThCSI HHTEPHET — PECypcaMu;

- YMEHHE aHAJIM3UPOBATh PE3YyJbTaThl (PU3UYECKOTO DKCIEPUMEHTA, CTaBUTh U
peliaTh aHAJOTUYHBIC 3a1a4H.

[Ipy mpoxokaeHUH JA00PATOPHOTO MPAKTUKyMa KaXKIBIM CTYJICHT BBITIOJHSECT

HECKOJIbKO J1abopaTopHbIX pabotr. Ilepen BwImosHEHHWEM J1abOpaTOpHOUW pPabOTHI
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CTYJEHT JOJDKEH O3HAaKOMHUTCS € METOJAMYECKHMMH YKa3aHHWAMHM K JaHHOW palore,
IIOATOTOBUTBCS K YCTHOMY ONPOCY IO TEOPETHUYECKOMY MaTepHuaily, KOTOpPBIA TaM
MPUBEACH, pa3o0paTbcsi C METOAMKOM NPOBENCHHUS] (PU3MYECKOrOo SKCIEPUMEHTa U
00pabOTKH HSKCMEPUMEHTAIbHBIX JaHHBIX; OTBETUTh HAa KOHTPOJbHBIE BOMIPOCHI,
COCTaBUTbH OTYET.

Kpurepuu onieHKr caMOCTOATEILHOM PAa00ThI — J1a00PATOPHOI PadOTHI

= 50-60 6asi10B 61-75 6a10B 76-85 0aJL10B 86-100 6a/10B
L
E (HeynoBJieTBO | (YAOBJIETBOpUTE (xopomo) (oTJAM4YHO)
o pMTEJbHO) JIbHO)
=
S CoaepikaHue KpuTepuen
=
2
S Pabora He Pabora Pabora BrimonHena B | PaboTa BeImoHEHA B
o
E S | BBINOJHEHA BBIIIOJIHEHA HE COOTBETCTBUH C COOTBETCTBUHU C
=)
=3
o g MOJIHOCTEIO. 3amanueM. He Bce TpeOOBaHUSIMU,
= 2
é? = BeiBOsBI HE BBIBOJIBI CIETIaHbI U aKKypaTHO, BCE
%]
E ClIeNTaHbl 000CHOBAHBI pacyEThl MpaBUIILHEIE.
S
=
= BrIiBogBI 000CHOBAHEL.
)
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]
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]
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KYPCOBBIE PABOTBI — HE IIPEAYCMOTPEHDI.
PexomeHaanum no HanmucaHuo U opopmieHuIo pedepara

Pedepar saBnsgercst onHON U3 GOpPM CaMOCTOSATEIBHOTO MCCIEI0BAHUS HAy4YHOUN
npoOieMbl Ha OCHOBE M3YUYEHUS JIMTEPATYPbl, TUYHBIX HAOTIOJEHUN U MPAKTUYECKOrO
onbiTa. Hamucanue pedepata momoraeT  BbIpaOOTKE HABBIKA CAMOCTOSITEIBHOIO
HAy4YHOI'O MTOMCKA U CIIOCOOCTBYET K MPUOOUIEHUIO CTYIEHTOB K HAYYHOU padoTe.

TpebGoBanus k HanucaHuio U 0hopMIICHUIO pedepaTa:

- pedepar nevaraercss Ha CTaHAApTHOM Jncte popmara A4, nesoe nose 30 MM,
npaBoe noje 15 mm, BepxHee u HmxkHee — 20 M, mpudt Times New Roman, paszmep
mpudra 14, mexctpounsiii uutepsain — 1,5. O0bem pedeparta 1okeH ObITh HE MEHEe
15 cTpanuil, BKJIIOYasi COUCOK JIMTEPATYPhI, TAOTUIBI U TPAPUKH;

- paboTa JOJDKHA BKIIIOYATh: BBEJCHUE, I'JI€ OOOCHOBBIBAECTCA AKTYallbHOCTh
npoOJieMbl, 1Ieb U OCHOBHBIE 3aJ]a4d HCCIIEOBaHUS; OCHOBHYIO 4YacTh, B KOTOPOW
packphIBaeTCs cojiepKaHue MPOOIEMbl; 3aKII0YEHUS, B KOTOPOM 0000IIaI0TCS BHIBOIbI;
CIIUCKA MCIIOJIb30BAHHOM JINTEPaTYPHI;

- KX/l HOBBIM pa3/iesl HAUWHAETCS C HOBOM CTpaHUIIbI, CTpaHUIIBI pedepara ¢
PUCYHKaMHU JOJDKHBI UMETh CKBO3HYIO HyMepanuio. llepBoii cTpanuieil sBisieTcs
TUTYJBHBIN JIUCT, HOMEP CTPaHUIIBI HE MpocTaBisieTcs. HoMmep nucta mpocraBisercs B
IIEHTpe HIKHEeW udacTtu nucta. Ha3BaHue pasnena BbIACNSETCS >KUPHBIM HIpUQPTOM,
TOYKa B KOHIIC Ha3BaHHWS HE CTAaBUTCS, Ha3BaHWE HE moayepkuBaercs. Dpasbl,
HAYMHAIOIIMECS] C HOBOM CTPOKH, IEYaTAIOTCS C OTCTYIIOM OT Hayana cTpoku 1,25 cm;

- B paboTe MOXXHO HCIOJb30BaTh TOJBKO OOIIEHIPHUHATHIC COKpANICHHUS |
yCJIOBHBIC 0003HAYCHHS;

- ipu 0OPMJICHUHU CCHUIOK CJEAYyeT COONIOAaTh CICAYIONINE MpaBuia: IIUTATHI
MPUBOASATCA C COXPAaHEHUEM aBTOPCKOTO HAMMCAHUA M 3aKJIIOYAIOTCS B KaBBIUKU,
KaXK/asi IUTaTa JOJKHA COMPOBOXKIATHCS CCHUIKOM Ha MCTOYHUK; MPU LUTHUPOBAHUU
TEKCTa B KBAJIPATHBIX CKOOKaxX YKa3bIBa€TCS CChUIKA HA JIMTEPATYpPHBIA MCTOYHHUK IO
CIIUCKY HCIIOJb30BAaHHOM JIUTEPATYphl U HOMEP CTPAHUIIbI, HA KOTOPOM MOMEIIEH B
3TOM UCTOYHHKE ITUTHPYEMBIN TeKCT, Harpumep [6, c. 117-118].

- CIIUCOK JINTEPATYPHI JIOJKEH BKJIIIOYaTh HE MeHee 10 HCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOUAECTCS B YaChl CAaMOCTOSITEIBHOM
paboTHLI.
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IHacnopt

(oHIA OLIEHOYHBIX CPEACTB MO AMCHUIVIMHEe PU3uKa

(HaI/IMCHOBaHI/Ie JUCIHUIIIIMHBI, BUJ| HpaKTI/IKI/I)

Kon u popmyamnposka
Tansl (l)opanOBamm KOMIICTCHIIMH
KOMIICTCHIIMH
OCHOBHBIC (PM3UYECKUE 3aKOHBI;
OCHOBHBIE METO/IbI U TIPUEMBI IPOBEICHUS
(U3UYECKOTO IKCIIEPUMEHTA U CIIOCOOBI 00padOTKU
OIIK-3 3Haer JKCHEPUMEHTAIBHBIX JAHHBIX;
OCHOBBI B3aUMOCBSI3U (DU3UKU C TEXHUKOM,
CnocobHOCTb  MCMOJb30BaTh TIPOM3BOJICTBOM M APYTHMH HayKaMH
OCHOBHbIE 3aKOHbI HauOoJIee BaKHbIE M (DyHIAMEHTAIbHbIE TOCTUKEHUS
€CTeCTBEHHOHAYYHbIX AUCUMINIIMH B o
npodeccroHanbHOM AeATENbHOCTH, (rsHrIeckol HayKH
MPVMEHSITb METOAbI MAaTEMATUYECKOrO MPUMEHATH 3aKOHBI (PU3UKH JIJ151 0OBSICHEHUS
aHanu3a v MoAEeNVpoBaHHs, Pa3IUYHBIX [TPOLIECCOB;
TEOPETUHECKOTO 1 YmMmeer MNPUMCHSTH JJOTHYCCKHE MPUEMBbI MBIIJICHUS - aHAJIN3 U
JKCNnepuMeHTa/lbHOro nccneaoBaHus CHHTE3 TIPU PEIICHUH 33a]1a4;
Hay4YHO 0OOCHOBBIBATH MPUHUMAEMbIE METOIbI
perieHus npodeccruoHalbHbIX 3a7a4
METO/IaMU TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX
HCCIIeIOBaHMH B UBHKE;
Braneer HaBbIKaMU pelIeHus 3a1a4 NpodecCHOHaIbHON
JEeSITENIbHOCTH C MPUBJIEYEHUEM COOTBETCTBYIOIIETO
¢bu3MKO-MaTEMaTHUECKOTO anmapaTa
No | Kontposupye O11eHOYHBIE CPE/ICTBA -
n/m | Mmble moxynu/ | Konuel u aTansl popmMupoBanus HAaUMEHOBaHHE
paznenst / KOMITETEHIINHA TEKYIIUNA KOHTPOJb | IPOMEXKYT
TEMBI ouHas
JUCIUTLTAHBI aTTecTanu
s
1 Pasnen 1. VYcrHblit onpoc OK3aMeH
dusnueckue (OIIK-3) (YO-1) Bomnpocst
3Haer
OCHOBBI 1-16
MEXaHHUKHI
YcTHBIN onpoc DK3aMeH
(YO-1) Bompocsr
Ymeer Konrponsnas padora | 1-16
(TIP-2)
Tecr (ITP-1)
YcerHbIM onpoc DK3aMeH
(YO-1) Bomnpocst
Bnageer Konrponsnas padora | 1-16
(TTP-2)
2 | Pazmen 2. 3HaeT VYerHblit onpoc DK3aMeH
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OcHoBBI (OIIK-3) (YO-1) Bormpocsr
TEPMOIMHAMU 17-35
KU U VYcTHbIM onipoc DK3aMeH
MOJICKYJISIPHO M (YO-1) Bormpocsr
busnku Vmeer Kourposbhast pabora | 17-35
(TTP-2)
Tect (ITP-1)
VYerHbiit onpoc DK3aMeH
Buaneer (YO-1) Bompocsr
Konrponsnas padora | 17-35
(TTP-2)
Paznen 3. VYceTHBIN onpoc DK3amMeH
Onekrpocratu | (OIIK-3) | 3Haer (YO-1) Bompocsr
Kau 36-53
MTOCTOSIHHBIHI VYceTHBIN onpoc DK3amMeH
AIIEKTPUYECKH (YO-1) Bonpocst
i TOK Ymeer Konrponsnas padora | 36-53
(TTP-2)
Tect (ITP-1)
YcrHbIM onpoc DK3amMeH
Braneer (YO-1) Bompocsr
Kontponsnas padora | 36-53
(TTP-2)
Paznen 4. VYcTHbli onpoc OK3aMeH
Onexkrpomartae | (OIMK-3) | Bmaer (YO-1) Bonpocst
TU3M 54-75
VYcTHbli onpoc DK3amMeH
(YO-1) Bonpocst
Ymeer Konrtposbhas padota | 54-75
(TIP-2)
Tecr (ITP-1)
VYcrHblii onpoc DK3ameH
(YO-1) Bonpocst
Bnaneer Konrtposbhas padota | 54-75
(TIP-2)
YcTHBI onpoc DK3aMeH
(OIK 3) | 3maer (YO-1) Bomnpocst
76-99
YcTHBI onpoc DK3aMeH
(YO-1) Bonpocst
Ymeer KonTtponsHas pabota 76-9%
(TIP-2)
YcTHBIN onpoc DK3aMeH
Braneer (YO-1) Bompocsr
Konrtponsnas pabora | 76-99
(TTP-2)
Paznen 6. YeTHbIT opoc OK3ameH
BonnoBas (OIIK-3) | 3naer (YO-1) Bompocsr
ONTHKA 100-111
YcerHbI onpoc DK3aMeH
Ymeer (YO-1) Bomnpocst
Konrponsnas padora | 100-111
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(TTP-2)

VYerHblit onpoc DK3aMeH
Braseer (YO-1) Bomnpocst

KonTponpnas padora | 100-111

(TTP-2)

7 | Pazmen 7. VYcTHbI onipoc DK3aMeH
KBanToBas (OIIK-3) | 3Haer (YO-1) Bonpocst
¢bu3mka 112-126

VYerHblit onpoc DK3aMeH
YO-1 Bompocsl
Ywmeer §<OHTp)0JII)Ha$I pabora 112-13.26
(TTP-2)
VYerHbIl onpoc DK3aMeH
Braneer (YO-1) Bonpocst
Konrponsnas padora | 112-126
(TTP-2)

IlIkaja oueHUBaHUSA YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIU M

Kon n Jdranbl (POPMUPOBAHUS KpUTepUu NnoKa3aTejun
dopmyaupoBka KOMIIeTeHIIM U
KOMIIeTeHIIH U
3HaHUE CriocoO6HOCTh
OCHOBHBIC
bu3IeCKuX chopmynupoBaTh
buszndeckue
SAKOHLL: 3aKOHOB; OCHOBHBIC (PU3UUYECKHE
OIIK-3 ’ OCHOBHBIX 3aKOHBI;
OCHOBHBIC 5
METOJIOB H CITIOCOOHOCTH MTPOBECTH
CriocobHocTs e IpUEMOB (U3UYECKUI PKCIIEPUMEHT
WCMOSb30BaTh HIPACMBIL p
OCHOBHbIE 3aKOHbI MIPOBEICHUS IIPOBCACHNA 1 OCYIIECTBUTH 00pabOTKY
€CTECTBEHHOHaYUHbIX bu3rIecKoro (usugeckoro OKCIIEPUMEHTAIBHBIX
ANCUUNIVH B 3KCIIEPUMEHTA U OKCIICPUMCHTA U JTAHHBIX, CIIOCOOHOCTH
v b
npoceccroHanbHoN CrocoObI croco6oB
chopMyIupoBaTh
ACATENBHOCTY, 00paboTKu 00paboTKu
OCHOBHBIC B3aHMOCBSI31
e | ser | oxanepernans | sessperan | :
o . W3UKU C TEXHUKOH
aHanVM3a u (moporoBbIi HBIX JaHHBIX; bIX JIAHHBIX; )
MIPOMU3BOJICTBOM U
MOZENMPOBaHMS, YPOBEHb) OCHOBbI 3HaHUE OCHOB p
TEOPETUYECKOrO 1 B3aUMOCBSI3H B3AMMOCRSI3H JIpYTUMH HayKaMu
3KCMNEPUMEHTASbHOIO (usuku ¢ busky ¢ Hanbojee BaXKHBIE U
nccneaoBaHms TEXHUKOU, . aMEHTaJIbHbIE
TEXHUKOU, pynn
TPOU3BOJACTBOM H JOCTHKEHUS (PU3MUECKOM
IPYTUMU IMPOU3BOJACTBOM U HayKH
HayKaMH JIPYTUMH
HanOoJee HayKaMH
Ba)KHBIE U Hanbonee
QYHIAMCHTAIBH | Lo o
bIC JIOCTHIKCHUS
o A - b yH1aMeHTaIbHbI
H3UYECKOMN
HAVKI € JTOCTHKEHUS
VK duznueckoit
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HayKH
yMEHUE Ha CIIOCOOHOCTD PEIINTh
OCHOBE 3ajauy,

buzHUeCKuX BOCIIOJIb30BABIINCH

3aKOHOB pellaTh
3a/1a4M; yMEHUE

OCHOBHBIMHU (PU3NIECKIMU
3aKOHAMH; CIIOCOOHOCTh
poBecTU (pU3NYECKUI

UCII0JIb30BATh
IKCIIEPUMEHT U
METO/IbI 1
OCYIIIECTBUTH 00pabOTKY
MPUMCHSITh IPUEMBI
3aKOHbI (UMK AKCIIEPUMEHTATBHBIX
MIPOBEICHUS
UL OOBSICHEHUS popede AQHHBIX, HAy41HO
(pusmaeckoro 000CHOBBIBATH
Pa3TUYHBIX
MPOIIECCOB; OKCIICPUMCHTA B | ppHHMAaeMBIE METOIbI
b
IIPUMEHSATH CTI0CO0LI pemcHuA
JIOTHYECKHUE 06paboTku po(ecCHOHATBHBIX 33124
yMeeT IPUEMBI OKCTIEPUMEHTATBH
(IpOIBUHYTHIN | MBIILICHHS - BIX JIAHHBIX;
) aHalli3 M CHHTE3 | yyeHpe
TIPH pEIICHUH [IPHMEHATS
3aJ1ad;
JIOTUYECKHE
Hay4JHO
000CHOBHIBATH TIpHEMBL
MPUHUMAEMBbIE MBIIUICHHS] -
METOJIbI PEIICHUS | AHAJIU3 U CUHTE3
NPO(ECCHOHAIBH | pH pelIeHnH
BIX 3aJ1a4 3244
b
HAy4YHO
000CHOBBIBATh
MpUHUMAaeMbIe
METO/Ibl peIICHUS
poeCCHOHAIIbH
BIX 3aJ1a4
BIIQJICHUE CIOCOOHOCTH IPOU3BECTH
METOIaMH HaBBbIKaAMH BBIOOP ONITUMAILHOTO
TCOPCTHYCCKUX U | BBIOOPa croco0a penieHus 3a1au,
JKCIIEPUMEHTAJb
p OINITUMAJIBHOTO CIIOCOGHOCTE
HBIX
y IIyTH peLICHIA YICTIOJIb30BaHUS
UCCNENOBAHUA B | 5310 1 mpuemoB
dusnxe; BBIYHCITUTENBHBIX
’ MPOBEICHUS
BIIAJICET HaBBIKAMH pOorpaMm Mpu 00paboTKH
¢du3nUecKoro
i SIICHUS 3a/1a4 AKCIEPUMEHTATbHBIX
(BbICOKMIH) P A HKCIIEPUMEHTA U p
MpoecCHOHANbH CI0COGOB JIAHHBIX [IpU MIPOBEACHUN
01 IeATENbHOCTH o6baboTia (busHuecKoro
C TIpUBIICYCHUEM p SKCTIEPHMEHTA;
cooTBeTcTByfome | PKCIEPHMEHTAbH )
ro usmKo- BIX JIAHHBIX C
MaTeMaTH4YEeCKOT HUCIIOJIb30BaHUEM
0 ammapara BBIYHCITUTENBHBIX

IpOTpamM;
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MeToan4ecKuX peKOMEeHAAUM, ONPeAeJISIOUIAX NPOoUeAyPbl OLleHUBAHMS

PE3YJAbTATOB OCBOCHUA NUCIHUIIJTUHBI «Du3nka»

IIpy W3ydYeHUM OUCHMIUIMHBI OCYLIECTBIISIIOTCS TEKYLIUWA, MPOMEXKYTOUYHBIM U

UTOTOBBIN KOHTPOJIb IO JUCHUIIJINHEC.

IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUI U
NMPOrpaMMHOI0 00ecIeYeHu s

Texkymuiit KOHTPOJIb

Tekymias arrectanusi CTYACHTOB MO JUCHMIUIMHE «DH3HMKa» MPOBOAUTCS B
COOTBETCTBUHM C JIOKQJIbHBIMH HOPMATHBHBIMH akTamu JIBOY wu sBisercs
oOsi3atenpHOM. Tekymias arrectanus IO JUCHUIUIMHE TPOBOAUTCS B (opme
KOHTPOJIBHBIX MEPONPHUSATHH MO OLCHUBAHHIO (PAKTHUECKUX PE3yJIbTATOB OOYyUCHUS
CTy/IeHTOB (paboTa Ha MPAKTUYECKUX 3aHATHUSAX, CAMOCTOSATEIbHAs padoTa CTYJICHTOB,
TECTUPOBAHKE, BBHIMOJIHEHUE PA3HOYPOBHEBBIX 3aJlaHHi,  HAMHMCaHUEC PYOEKHBIX
KOHTPOJIBHBIX pa0boT). OObEKTaMU OICHUBAHHS BBICTYIAOT:

- yueOHas JauUCHUIUIMHA (aKTMBHOCTH Ha 3aHITHAX, CBOECBPEMECHHOCTH
BBITIOJTHCHUS PA3IMYHBIX BHUJOB 3aJaHHA, TMOCENaeMOCTh BCEX BHUJIOB 3aHATHH TI0
aTTeCTyeMOU NUCIUTUINHE);

- CTETICHh YCBOCHHS TEOPETUICCKUX 3HAHUH;

- YPOBEHb OBJIAJICHUS MPAKTUYESCKHMH YMEHHSIMH W HaBBIKAMHU TI0 BCEM BHIaM
y4eOHOU paboTHI;

- pe3yabTaThl CAMOCTOSITEIILHOU PabOTHI

KOMIIVIEKCHBI OHEHOYHbBIX CPEJICTB
JIJIA TEKYIIEW ATTECTAIIAN

Ne | HaumeHoBaHue Kparkas xapakrepucTuka IIpeacraBaenue
/| OUEHOYHOro OLIEHOYHOTI'0 CpeICcTBA OLICHOYHOT' 0
cpeacTBa CpeacTBa
B oHxe
2 I1P-1 Cucrema CTaHIAPTU3UPOBAHHBIX BapuaHnTsl
TecTol 3a7aHuH, MIO3BOJISIONIASI | TECTOBBIX 3aJlaHUU
aBTOMAaTH3UPOBAThH poLeaypy
V3MEPEHUS YPOBHS 3HAHUU U YMEHUU
3 [1P-2 CpenctBo MIPOBEPKHU yMEHUM BapuanTsi
KoHTponbHbIE | IPUMEHSATh MOJYYEHHbIE 3HAHUS IS KOHTPOJIbHBIX
paboThI pelieHns 3aa4y ONpe/IeIEeHHOro THUIa pabot
10 TeME WJIU pa3Jeny
4 I1P-11 Pa3no a) penpOAyKTUBHOTO YPOBHSI Komrekr
YPOBHEBBIE 0) PEKOHCTPYKTHUBHOI'O YPOBHS Pa3HOYPOBHEBBIX
3a/1a4i U B) TBOPYECKOT'O YPOBHS 3a/1a4 U 3aJaHui
3a/1aHust




37

Ormerka «OTIHIHO»

CdopmupoBaHHbie, MPOYHbIE U TI1yOOKHE 3HAHUS 00 OCHOBHBIX 3aKOHAX
¢u3MKM, nOpUHOMNAX (UINYECKOTO HCCIEAOBAHMS, YBEPEHHOE BIIAJCHUE
YMEHUSMHU U HaBbIKAMU B JaHHOW oOsactu. OTBET CTyACHTa JEMOHCTPUPYET
3HaHUE TpeJAMETa, OTIMYACTCS TJIYOMHOW M TOJHOTOM PACKPBITUS TEMBI;
BJIAJICHUE TEPMUHOJIOTUYECKUM ammnapaToM; YMEHHE OOBSCHATH CYIIHOCTD,
ABJICHUW,  TPOLECCOB,  JeNaTh  BBIBOABI U 0000OIIEHMs,  JaBaTh
apryMEHTHPOBAHHBIC OTBETHI, IPUBOUTH MPUMEPDI

OTmeTka «Xopouio»

CdopmupoBaHHble, TPOYHbIE U TIIYOOKHE, HO COJAEpXkallhe OTAENIbHbIE
HETOYHOCTH, 3HaHUsI 00 OCHOBHBIX 3akOoHaX (pu3uku. He mocraTouHo yBepeHHoOE,
XO0Tsl U C(hOPMUPOBAHHOE, BJIAJICHUE YMEHUSIMU U HaBbIKAMH B JJAHHOW OOJIACTH.
B oTBere gomyckaroTcs OTeIbHbIE HETOYHOCTH.

OT1MeTKa « YI0BI€TBOPUTEIHHO»

Henonnbie npencraBneHus o0 OCHOBHBIX mocTynatax ¢usukd. OTBET
CTYJIGHTAaCBUJICTEIBCTBYET O cJlabo cHOPMUPOBAHHBIX HAaBbIKAX aHallM3a
SIBJICHUH, TPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JIaBaTh apryMEHTHUPOBAHHBIE
OTBETHI U  TPUBOJIUTH TPUMEPHI; HEAOCTATOYHOH  JIOTUYHOCTBIO U
MOCJIEIOBATENIbHOCTHIO OTBeTa. JlOMycKaeTcsi HECKOIBKO OMIUOOK B COACPKAHUU
OTBETA.

OtMmeTka « HeynoBieTBOpHTEIHHO»

OTtBer cryneHTa, OOHAPYXUBAIOIIUNA HE3HAHWE (PU3MKH, OTIMYAIOIIMICS
HE3HAaHHEM OCHOBHBIX 3aKOHOB TEOpHUH, HEC(HOPMHUPOBAHHBIMU HaBBIKAMU
aHanu3a SBJICHUM, MPOIIECCOB; HEYMEHUEM J1aBaTh apryMEHTUPOBAHHBIE OTBETHI.
CtyaeHT pAeMOHCTpUpYeT ¢parMeHTapHble TMpPEACTaBICHUs 00 OCHOBHBIX
3aKoHax (U3UKH, IOMYCKAET TPyObIe OITUOKH MPU OTBETE, HEYMEHUE TPUMCHHUTH
UMEIOIIMECS 3HAHUS Ha MPAKTHKE.

KpuTtepun oueHKH 3HAHUMA YMEHUI U HABBIKOB IPH TeKyIleHd MPOBEepPKe
|. Ouenka ycTHBIX OTBETOB:

Ormerka "OTIHYHO"

1. JlaH NOJIHBIA W IPAaBUWJIBHBIN OTBET HA OCHOBE U3YUYEHHBIX TECOPH.

2. Marepuain noHsT U U3yYeH.

3. Marepuan W3J10KEH B ONPEAECICHHON JIOTUYECKOU
IIOCJIEAOBATEIILHOCTH, JINTEPATYPHBIM SI3BIKOM.

4, OTBET CaMOCTOSITENbHBIM.

Ot1MmeTtka "Xopomo"

1, 2, 3, 4 — aganoruuno ormetke "OmimuHo".

d. JonyiieHsl 2-3HECYIIECTBEHHbIE OIIMOKH, HWCIPABJICHHBIE IO
TpeOOBaHUIO  y4YuTesA, HaOmojansach "MIEpOXOBATOCTh' B HM3JI0KCHUHU
Marepuasnia.

Ormerka "YaoBjaeTBopuTeabHO"

1. VY4eOHbIii MaTepuaja, B OCHOBHOM, M3JI0KEH IOJHO, HO MPH ITOM
JTOMYIIEHBI 1-2CyIIeCTBEHHBIE OIMMOKK (HampuMep, HEYMEHHE MPUMEHSTh
3aKOHBI U TEOPUH K 00BSICHEHUIO HOBBIX (DAKTOB).

2. OTBET HEMOJIHBIM, XOTSA M COOTBETCTBYET TpeOyemol TriyOuHe,
MIOCTPOEH HECBA3HO.
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OrMmerka "HeynoBiaerBopurteabHO"

1. Hesnanne wiam  HenmoHMMaHue  OoJspllieii Wik Haubolee
CYIIECTBEHHON YacTH Y4eOHOTO MaTepuaia.
2. JlomyIieHsl CyIIeCTBEHHBIC OIIMOKH, KOTOPBIE HE HCIPABISIIOTCS

IMOCJIC YTOUHAIOIIKWX BOIIPOCOB, MAaTCpHUAJl U3JI0KCH HECBA3ZHO.

OLEHOYHOE CPEACTBO «TECTOBBIE 3AJAHW A» [1P-1

TecToBble 3aaanHus MO AUCUUILIMHE «PU3UKa» COCTABJIEHBI M0 BCEM pas3zenam
Kypca M SIBJISIFOTCS OJHUM U3 KOHTpOJMpyromux Meponpuatuil. Kaxnoe tectoBoe
3a/laHUE COCTOUT M3 15 BompocoB, BpeMs TeCTUpOBaHUSA — 30 MUHYT.

TecToBble 3aaanHus N0 AUCUUILIMHE «PU3UKa» COCTABJIEHBI 110 BCEM paszzenam
Kypca M SIBJISIFOTCS OJHUM M3 KOHTPOJMPYROIIMX Meponpustuid. Kaxmoe tecToBoe
3alaHuE COCTOMUT M3 15 BompocoB, BpeMs TecTupoBaHus — 30 MuHyT. OLEHMBAaHUE MO
NSATUOAITEHOM CHCTEME.

Kpurepun onieHMBaHus B paMKaX JaHHOT'O OLIEHOYHOT'O CPEACTBA

v OTJIMYHO — MPEJICTABIICHBI MPAaBUIIbHBIE OTBETHI Ha 13-15 BOmpocoB;

v XOPOIIIO - IPEJICTABIEHBI TpaBUIbHBIE OTBETHI HA 13-10 BompocoB;

v yIIOBJIETBOPUTENHLHO - MPEICTABICHBI MpPaBUIIbHbIE OTBETHl Ha 10-7
BOTIPOCOB;

v HEYJIOBJIETBOPUTEILHO — C TMPEACTaBICHbl MPABUIbHBIE OTBETHI

MEHEE, 4YeM Ha 7 BOIPOCOB;
ITPUMEPBI TECTOBBIX 3A,Z[AHI/II71

1. «MexaHuKa»
1. I'py3bl, n300pakeHHBIE HA PUCYHKAaX HAXOIATCS B paBHOBeCHMHU. B kakom u3
HIDKETIPUBEACHHBIX COOTHOIICHUN HAaXOATCS a6ﬁOJ'IIOTHI>II% YAJIMHEHUS TIPY>KUH, €CIn
I

HX )KECTKOCTH OJIMHAKOBBI? — S
a) X1>X2>X3
b) X1=X2< X3
€) X2<X1>X3 % X
d) X1=X2> X3 m

m

g) X3>X1> X2

T, m

3. Ha teno maccou 3Kr JelCTBYET CUIIa, ITOJ BIUSHUEM KOTOPOU TEJIO0 U3MEHSET
CBOIO MPOEKIINIO MEpEeMENICHUs TaK, KaK MOKa3aHO Ha pucyHke. YeMy paBHa paboTta
3TOM CHJIBI 32 OIHY CEKYHIY?

a) -18]1x

b) 18]1x
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c) 6JIK
d) -6/1x 4
e) Henb3s onpeaenuTs. 5 |-
4. VI3meHeHne dHEPTUU CUCTEMBI BCEeTIa PaBHY :
paboTe BHEIIHUX CUJI U paboTe CHJI TPEHUsL. | ! |
a) 1u3 = tc
b) 2u4
c) 3ud
d)2u3
e)1;2u3

5. Ilon neiictBuem cuibl BenmnunHOM 10H Tenmo m3meHseT cBOO KOOpAMHATY IO
3akoHy: X=3+6t-1,5t2 (M). Uemy paBHa paboTa TOM CHIIBI 32 TPU CEKYH/IbI?

a) -75/x

b) 75]1x

c) -60/Ix

d) 67,5/x

e) -45/1x

2. «MonekyasipHas (pU3MKA U TEPMOAUHAMHUKA)»

1. B cocyne HaxoauTcs uaeanbHbl ra3. KoHueHTpamusi Molyiekys ra3a paBHa
3,5%10%% cM® Ecnm temnepatypa rasa pasHa 301 K, To mpousBoguMoe UM Ha CTEHKH
coCyJla JaBJICHHE PAaBHO:

a) 80 klla

b) 100 xIla
c) 145 kIla
d) 240 kIla
e) 390 klla

2. BHyTpeHHsIsi SHeprusi HIeajbHOr0 OJHOATOMHOTO Tra3za mpHu aauabaTHOM
nporecce yBenuuunack Ha AU= 350 JIxk.

DTO 03HAYaeT, YTO

a) raz cosepumi padoty 700 [x

b) ras cosepmrmr padoty 350 Ix

C) paboTHI B 3TOM IPOIECCE ra3 HE COBEPILIAT

d) max razom coBepmmim padoty 350 JIx

€) Hajg razom coBepuin padoty 700 [x

3. B cocyne nHaxomutcs uiaeanbHbld ra3. KoHIIEHTpalusi MOJIEKyJl ra3a paBHa
5,7¥10M9 cm”-3. Ecnu Ttemniepatypa ra3a 313 K, To cpengHsis KuHeTHUECKasi SHEPTHsl
JBUKEHHSI MOJIEKYJI ra3a paBHa

a) 3,25*10"-21 IIx

b) 4,5*10"-21 JTx

C) 5,25*10"-21 Ix

d) 6,48*10"-21 JIx

e) 1,1-10"-20dx
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4. Ha pucyHke npejacTaBieH rpaduk HEKOTOPOTO Mpolecca, MPOUCXOASIIETO C
uJeaabHbIM ra3oM, B koopauHatax (V, 7).
B xoopnunarax (p, V) rpaduk 3TOro npoiecca UMeeT BU:
p 3

2
b) 2 2 2
c)3 s \
d) 4 A% 1 \ - \Y
e)5 ) 2) ' 3 2
P Y 1
2 3 1 2
T
1 3 2

4) 5)

5. BHyTpeHHsIi 2HEprus HUIEaTbHOIO OJHOATOMHOIO Tra3a Mpu aauabaTHOM
npoiiecce yBenuumiack Ha AU = 350 JIk. DTo 03Ha4aeT, 4To

a) ra3z coepimi padoty 700 [Ix

b) ras coseprmn padory 350 Ix

C) paboThI B 3TOM IpOIIECCE a3 HE COBEpIIall

d) max razom cosepinman padoty 350 Jx

e) Haj ra3oM coBepirmm padoty 700 [Ix

3. «DJIeKTPOCTATHKA)
1. Kakoii U3 HIKENpPUBEICHHBIX TPapUKOB OTpakaeT 3aBHUCHUMOCTh EMKOCTHU
IJIOCKOTO KOHJEHCATOpa OT IUAIEKTPUYECKOW MPOHUIIAEMOCTH CPEIbl, 3aMOJIHAIONICH
BCE MIPOCTPAHCTBO MEXKy OOKJIaJKaMH KOHIeHCcaTopa?

C C C i
A) l / B) v C) L/ D)

i —

0 = 0 = 01 = 0

2. OTpuLaTeNbHO 3apsiKEHHAas 4YacTHIla JABUXKETCA [0 HAMPABICHUIO CHUIIOBOM
JUHAA B OJHOPOJAHOM JJIEKTpocTaTHyeckoM mnoje. IlpeneOperas cumoil TsxecTH
YCTaHOBUTh, KaKOW W3 HIDKENPUBEICHHBIX TpauKoB Hambojiee TOYHO OTpakKaeT
3aBUCUMOCTb paOOThI MOJIS [0 MEPEMEILIEHUIO ITOM YaCTUIII 10 OCTAHOBKH

A -~ A A 'y A A
A) B) ) D) E) K
0 . 0 ’
S S
0 ) 0 S 0 S
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4. 11oJIOKUTENBHO 3apSKEHHOE TEJIO IMOAHOCUTCA K TPEM CONPHUKACAIOLIMMCS
mactuHaMm A, B, C. [Inactunsl B, C - npoBogHuk, a A - nuanexktpuk. Kakne 3apsasl
OyIyT Ha TJIACTUHAX TOCJI€ TOro, KakK racTiuHa B Obuta Obl MOTHOCTHIO BhITallleHa? A

A) qp=0. =0, =0

B) q.=qs=q=0

C) qa0: 0. Q=0
@ D) qa=0: qg=0: qc=0

E) qa0. qg=0. qc=0

7

© @

@

5. OnpenenuTh HaNpaBJICHUE BEKTOPa CHJIBI ACHCTBYIOIIECH HA MOJIOKUTEIIBHBIN
3apsa, Haxonsmuics B Touke A. 3apsasl Q u -Q pacmosiokeHbl B BEPIIMHAX
PaBHOCTOPOHHEIO0 TPEYToJIbHUKA, JIBa JIPYTUX 3apsja PaclojioKEHbl CUMMETPUUYHO
OTHOCHTEIHLHO TOYKH A.

a)l
b) 2
c)3
d) 4
e)5

»+0

~® ) ?
O ® NAD v
a ® l 5
. ®

4. «DJ1eKTPOAUHAMHUKA»

1. Kakoe u3 yTBEpK1€HUI HEBEPHO:

a) HCTOYHUKOM [EPEMEHHOr0 BJEKTPUUYECKOTO TMOJs MOXKET SABISATHCA
MIEPEMEHHOE MAarHUTHOE MOJIE;

0) WCTOYHMKOM MAarHUTHOTO TIOJIS SIBJISIOTCS KaK JABMKYIIUECS 3apsiibl, TaK H
MIEPEMEHHOE MAarHUTHOE MOJIE;

B) B IPUPOJIE€ CYIIECTBYIOT MarHUTHBIE 3apsiibl, KAK ICTOYHUK MAarHUTHOTO TOJIS;

I') HCTOYHUKOM JJIEKTPUYECKOTO MOJISl ABJISIFOTCS 3aPSJIbl.

2. BennunHa 4YUCICHHO paBHasg CWJIE CO CTOPOHBI MAarHWTHOTO TIOJI,
JNEUCTBYIOIIETO HA €JAWHUYHBIA 3JIEMEHT TOKA, PACIOJOXEHHBIA IEPHEHAUKYISIPHO
CUJIOBBIM JIMHUSIM TIOJISI HA3bIBACTCH:

a) MarHUTHOM MHIYKITUEH;
0) MarHUTHBIM MOMEHTOM;

B) HAIPSKEHHOCTHIO;
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r) cuiioit JlopeHiia.

L1®

3. W ="z . Dra dpopmyna 111 HAXOKICHUSA:

a) UHIYKTUBHOCTH;

0) SHEpruy MarHUTHOTO TOJIS;

B) TOKa CAaMOMHIYKIIUH;

I) DHEPruM BBIACISAEMONW TNPOBOJHUKOM TIPH MPOXOXKICHUU YEpe3 HEro
€MHUYHOTO 3apsjia.

4. C moMouipr0 Kakoro 3aKOHa, MOKHO ONPEAEIUTh MArHUTHYIO HHTYKIIUIO
MoJieH pa3IMYHBIX KOH(PUTYpALIH:

a) 3akoHa Papanes;

0) 3akoHa MakcBenia;

B) 3akoHa buo-CaBapa-Jlamnaca;

r) 3akoHa bosbiMana.

5. Kakoii xapaktep ABMXKCHHUS UMEET JIEKTPUUECKH 3apsKeHHAsl YaCcTUIIA B
MOTIEPEYHOM MArHUTHOM TIOJIE:

a) IBUKEHUE 110 OKPY>KHOCTH;

0) IBM)KEHUE TI0 BUHTOBOM JIMHUU;

B) ABWIKEHHE TIO MPSIMOW;

I') IBM>KEHUE 110 Tlapaborie.

5. «Kosie0anust M BOJHBD)

1. [Tepuon cBOOOIHBIX KoJIeOAaHWI B 3JIEKTPHUYECKOM KOHType paBeH 7. B
HEKOTOPBII MOMEHT BPEMEHU 3HEpPrus MAarHUTHOIO MOJiI B KaTyIIKE paBHA HYIIIO.
Uepe3 kakoe MUHMMAJIbHOE BPEMSI OHA CHOBA CTAHET PABHOM HYJIIO?

a) T/4;

0) T/2;

B) 3T/4;

r) T.

2. Kak u3meHuTcs cuna TOka B LENU NEPEMEHHOrO TOKa, COJAEprKallen
KOHJICHCATOp, MPH YBEIWYEHUM YacTOThl MEPEMEHHOTO TOKa B 2 pasza? AKTHUBHBIM
COTPOTHBIICHHEM TMpeHeOpeub. AMIUITYQy KOJeOaHW HampsiKEeHUs CUHUTATh
IIOCTOSIHHOM.

a) YBEJIMUUTCS B 2 pasa;

0) yMEHBIIHUTCS B 2 pasa;

B) YBEJIMYUTCS B 4 pasa;

I') YMEHBIIUTCS B 4 pasa.

3. KakuMm cBOWCTBOM, HE TMPUCYIIMM TPOJOJLHBIM BOJHAM, OO0JaJar0T
MONEPEYHbIEC BOJIHBI?

a) nHTepHEePUPYEMOCTHIO;

0) mudparupyemMocThio;

B) MOJISIPU3YEMOCTHIO;

') KOTEPEHTHOCTHIO.

4, N3meneHne HampaBiieHUsT pacpOCTPAHEHUS! AJIEKTPOMArHUTHBIX BOJH Ha
rpaHulle pa3jena AByX Cpe/l Ha3bIBaeTCs:

a) OTpaXECHHUEM BOJIH;

0) mpenoMIIeHHEM BOJIH;

B) Audpakiueit BOJIH;
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I') IUCIIEpCUEN BOJIH.

5. B MeTamamyeckoMm cTepKHE pachpOCTpaHSIETCsl 3BYKOBasl BOJIHA C JIJTMHOM
BOJHBI A = 6,4 M. B mpousBoibHOI TOuke cTepxkHs 3a BpeMms, paBHoe 0,2 mc, (daza
BOJIHBI U3MeHsieTcss Ha A@ = 1/4. CKOpPOCTh pacipOCTpaHEHHUsI BOJIHBI B CTEPIKHE PaBHA:

a) 3000 m/c;

6) 4000 m/c;

B) 5000 m/c;

r) 6000 Mm/c.

5. «KBaHTOBasl OITHKA)

1. OnpenennTs MUHUMAIBHYIO JUTMHY BOJIHBI B cepuM banbmepa. [loctossHHas
PunGepra R= 11107 s~

a) 564 Hm

0) 264 um

B) 464 HM

r) 364 HM

2. Oueprust ¢oToHa, mnoriomaemMoro ¢oTtokatogoMm, paBHa 5 »B. Pabota
BbIXOJa OJeKTpoHa w3 ¢oTokatoga paBHa 2 -5B. UYemy paBHa BeauuuHa
3aJIepKUBAIOLIETO MOTEHIMANA, TP KOTOPOM MPEKPaTUTCS POTOTOK?

a)7B

6)3B

B)3,5B

r)10B

3. ®dotoTok HaceleHus npu (Horoddpdexkre ¢ yMEHBIICHHEM TNaaroliero
CBETOBOI'0 MOTOKA

a) YBEJIMUHUBAETCS

0) yMeHbIIIaeTCs

B) HE U3MEHACTCS

T') YBEJIMYHUBACTCS WIM YMEHBIIAETCS B 3aBUCUMOCTH OT paOOThI BHIX0O/Ia

4,  JlaBneHwe, TPOWU3BOJUMOE CBETOM IIPpHU HOPMAadbHOM TAJACHHHM Ha
TIOBEPXHOCT, OTIpEICIIACTCS BBIPAKCHHUEM:
a) p = pE/c
0) p = 2E(1+p)/c
B) p = (1+p)E/c

r)p=(1-p)E/c
6. «KBanToBasi MeXaHUKa»

1. MakcuManbHOE YHUCIO 3JIEKTPOHOB Ha TPEThEM 3JEKTPOHHOU 000J0uYKe
aToOMa paBHO:
a) 24
0) 12
B) 18
r) 21
2. , Hecrannonapusim ypaBaenueM llpennnrepa sSBiaseTcs ypaBHEHHUE:
L AW+ Ux,y,z,0)¥ = s'ﬁg
a) 2in &

diy 2m _mmﬁxz

—+ =0
0) dx* R ;W



44
2m
Ayr+ H—Eszﬂ

B) )
d—w + Z;M Ew=0

r) dc* B

3. BBIpOKIeHHBIME HAa3bIBAIOTCS

a) pa3IMYHBIC COCTOSTHHS C OJJMHAKOBBIM 3HAUEHUEM dHEPTUU

0) pa3IMYHbIE COCTOSHUS C OJJMHAKOBBIM 3HAYCHUEM MAaCChI

B) pa3JIMYHBIC COCTOSHUS C OJITMHAKOBBIM 3HAYCHHEM OPOUTAIEHBIX MOMEHTOB

F) pa3IMIHBIC COCTOAHHA C OAMHAKOBBIM 3HAUCHUCM (IICHU» - CI)YHKHI/II/I

4, Jle Bpoiuib 0000mMI COOTHOIICHHE =3 s hoToHAa Ha JHOOBIE
BOJIHOBBIE TPOIICCCHI, CBSI3aHHBIC C YAaCTHUIIAMHU, UMITYJIbC KOTOPBIX paBeH p. Torna,
€CJIH CKOPOCTh YaCTHIl OJIMHAKOBA, TO HAUMEHBIIIEH JJIMHON BOJIHBI 00J1a1at0T:

a) anb(a-4yacTUIIbI

0) HEUTPOHBI

B) DJIEKTPOHBI

I') IPOTOHBI

5. Ha xakom w3 rpaduKoB MpaBHIIBHO MOKa3aHa 3aBUCUMOCTH JIJTUHBI BOJTHBI
ne bpoiins smekTpoHa OT €ro CKOpocTHu?

a) l M 9

0)2

B) 3

r) 4

7. «SInepHasi puzuka»

1. BupryanbHble 4acTHIIbI, OCYIIECTBIISIONINE B3aUMOICHCTBUE KBAPKOB MPH
0o0pa3oBaHUM aJAPOHOB, B KBAHTOBOW XpOMOAWHAMHKE ((PU3UKE BBICOKMX IHEPTHH)
MOJYy4YUIN Ha3BaHUE:

a) JIEITOHBI

0)poTOHBI

B) ME30HBI

T') TJFOOHBI

2.  Slmpo atoma COCTOMT H3:

a) IPOTOHOB U 3IEKTPOHOB

0) MPOTOHOB M HEHTPOHOB

B) HEUTPOHOB U AJIEKTPOHOB

') HYKJIOHOB U 3JIEKTPOHOB

3. TepMosiiepHON peaklel Ha3bIBAETCS

a) pacnaj JIETKUX siep

0) pacnan TSKENbIX saep

B) CUHTE3 JIETKUX sIIep

') CHHTE3 TSKENBIX sIIep
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4.  DneKkTpuYyecKH HEWTpajdbHass DJIEMEHTapHas 4YacTWlla, BXOASMIas B
COCTaB JII000r0 aTOMHOTO fA/1pa:

a) HEUTPUHO

0) HEUTPOH

B) DKCUTOH

r) poToH

OLIEHOYHOE CPEJICTBO IIP-2

Kputepuu onieHnBaHus B paMKax JaHHOTO OIICHOYHOTO CPEJCTBa

v OTIIMYHO — TMOJHOE JIOTHYHOE H3JIOKEHHE TEOPETHYECKOTO Marepuana ¢
HEOOXOJMMBIMU  BBIBOJAMH, TPAaMOTHbIE (QOPMYIHPOBKA (U3NUECKUX BEITUYHH,
peleHue 3a7a4 ¢ BEIBOJOM paboueii (GopMyIibl U MPaBUIIBHBIM YHCIOBBIM 3HAUCHHUEM;

v XOpOIIO — TIOJIHOE W3JI0KEHHE TEOPETHYECKOTO Marepuaia, He BCerua
NpeCTaBIEHbl HEOOXOIUMbIE BBIBOJIBI, €CTh HETOUHOCTH B (DOPMYIHPOBKAX, PEIICHUE
3a71a4 ¢ BBIBOJIOM pabodeit popMyIbl M MpaBUIBLHBIM YHCIOBBIM 3HAYCHHUEM;

v’ YIOBJIETBOPUTEIILHO — TEOPETHYECKUM MaTepuanl H3JI0KeH OeCCHCTEMHO,
peleHune 3aa4 MpeIcTaBiIeHo 06e3 BbIBoAa (POPMYITBI M YHCIIOBBIX PACUYETOB;

v’ HEyJIOBJETBOPUTEIBHO — OTCYTCTBYIOT OTBETHI Ha TEOPETHYECKHE BOIPOCHI,
peIeHO MEeHee MOJIOBUHBI 3a]1a4.

Bonpocsl Ha 3K3amMeH
Bbaok 1-5. Tembl Ne 1-49.
Duzuka u opyaue HayKu:

du3MKa B CHCTEME €CTECTBEHHBIX HAYK.
PuU3UYECKUEe METOIbl U3YUEHUSI CTPOCHUS 3EMIIH.
dusznka 1 MaTeMaTHKaA.

dusnka 1 TeXHuKa

duU3MKa U HAYYHO-TEXHUYECKUN MPOTPeECe

a M w D e

Tembt pabom no mexanuke

Hepensamusucmckoe dsuosicenue
Jleudicernue men nepemeHHoU MAaccol.

6. PeakTmBHOE OBIDKCHHE.

7. TpeHue u ero pojb B )KM3HU U TEXHUKE.
8. TpeHue B )KUIKOCTSAX U razax.

Penamusucmckoe osusicenue
9. 3eMJis KaKk HEeHMHEpIMaabHas CUCTEMa OTCUeTA.
10. Kunematuka CTO.
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11. lunamuka CTO.

Tepmoounamurxa u MKT

12. Bropoe Hayano TepMOJMHAMUKN M TEIUIOBbIE MAIIMHBbI.

13. Mcropus co3gaHusi KIaCCUYECKON TEPMOINHAMUKH

14. Vctopus co3naHusi MOJEKYIIPHO—KUHETHUECKON TEOPUU CTPOCHUS BEILIECTBA.

15. TemnepaTtypa 1 METOIbI €€ U3MEPEHMUS.

16. TemioBble CBOMCTBA KPUCTAJIIIOB.
17.  Mcnonp3oBaHHe TUAPOTEPMAIBHBIX HCTOYHUKOB SHEPTUU.

18. TepMoIMHAMUKa ¥ MPOOJIEMBI IKOJIOTHH.

19. TepMoauHaMUKa HEOOPATUMBIX MPOLECCOB.

20. Du3MKa HU3KUX TeMIiepaTyp. MeToabl nojyuyeHus, IpuMeHeHHe B (PU3HKE, TEXHUKE
U MeJIULIUHE

21. Camoopranusanus 1 Xxaoc (TepMoAMHaAMUKa HEPABHOBECHBIX MPOIECCOB).

22. TerionpoBOAHOCTH METAJIJIOB U MOJIyIIPOBOJIHUKOB. (Knaccuueckoe
paccMoTpeHue)

23. [Ipumenenne GpuandecKkrux 3aKOHOB ISl OYMCTKU ra3000pa3HbIX U KUJIKUX CPE/I.

24. DHEpreTuKa U OXpaHa OKpYKarolen Cpebl.

25. DU3MKa U HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH.

26. [Imactuueckas nedopmanus MetaioB. OU3NYeCKUe MEXaHU3MbI SBJICHUS U €O
IPUMEHEHHE

27. ledbexTsl B KpucTasiax.

28. Jluciokanuu B KpHCTalIaX 1 MEXaHUYECKUE CBOMCTBA TBEPABIX TEI.

29. MexaHu3Mbl pa3pylI€HUs TBEPABIX TEI.

30. Mexanuyeckue CBOMCTBA TBEPABIX TeJl U OMOJOTUYECKUX TKAHEH.

31. [Tomumepsl U MPOUCXOKIECHUE KU3HU.

32. [Tomumepsl. CTpyKTypa, MOoIyYeHre, IPUMEHEHUE.

33. JKuzkue KpucTallIbl, UCTOPHS OTKPBITHS KUAKUX KPUCTAIIIIOB, CTAHOBJICHUE (DU3UKU
KUJKUX KPUCTAILIOB.

34. J)Kunkue KpucCTaIbl, CTPYKTYpa U GU3HUECKHE CBOMCTBA KUJKUX KPUCTAIIIOB.

35. [IlpuMeHeHne )KUIKUX KPUCTAJUIOB B HAYKE U TEXHHKE.

36. JKukue KpucTaiIbl B MEAUIIMHE U OUOJIOTHH.

Memoowvl u mexnuxa guzuuecKux uzmepeHutl

37. I3MepeHne MexaHUYeCKUX BEJIMYHH.

38. I3MepeHune TennoBbiX (PU3NUECKUX BETUYMH.

39. MexayHapoaHnasi cuctema enuuuil uamepenus: (C1) B MexaHuke, TepMOJUHAMUKE
u MKT

40. IsMepenue BpemMeHu

DnekmponposooOHOCmb 8euecmad

42. Knaccruueckast 3JI€KTPOHHAS] TEOPUS SIEKTPONPOBOAHOCTH METAIIIOB.

43. KOHTaKTHBIE SIBICHUS B METaJIaX U MOJYIPOBOIHUKAX.

44. DKCNIEPUMEHTAIIbHOE 00OCHOBAHUE JIEKTPOHHON TEOPUHU METaJIIOB.

45. DIIEKTPOIU3 U €r0 NPUMEHEHUE.

46. DnekTpuueckue saBieHus B armocdepe. [lapoBas MoHus.

47. ®usnka aTMOC(EPHBIX MPOILIECCOB U BIUSAHUE HA HUX YEJIOBEYECKOM JEATEIbHOCTH.
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49.
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[IpoBoauMOCTE aTMOC(EPHI U €€ U3MEPEHUE.
OnekTpoauThl. XUMUYECKUE UCTOYHUKH SHEPIHH.

bnok 6-10. Tembl

QﬂekmpOMaZHumele noJia u 3apﬂabl

50.

51.

52.
53.

HepenstuBucTckoe IBHMKEHUE 3apsKEHHBIX YAaCTHL] B AJIEKTPUYECKUX U MATHUTHBIX
HOJISIX.

PenmatuBucTckoe NBMKEHUE 3apSIKEHHOM YaCTULIBI B JIEKTPUYECKOM U MAarHUTHOM
HOJISIX.

VYckopurtenu 3apskeHHbIX yacThll. Ou3znyeckue NpuHUMUIIBI U TIPUMEHEHHE.
DNEeKTpOHHBI MUKPOCKON. CUHXPOTPOHHOE U3TyYECHHUE.

Maenemusm

54.
55.
56.
57.
58.
59.
60.

OeppomarseTnsMm. PU3N4YECKUE OCHOBBI SIBJICHUS.

MarnuTHble MaTepHalibl 1711 MUKpOdAIeKTpoHukH. (Marepuains: ¢ [IM/I)
Marnauthsle nons. [lonydyeHnue cBoMcTBa, IPUMEHEHUE.

HoBble MmarHuTHBIE MaTEpUAIIBL.

Knaccuueckuii apdext Xonna. Ousuka siBiIeHUs U MPUMEHEHHUE.

duznyeckre OCHOBBI MATHUTHOM 3anucu HH(OpMaIuu.
MarnuroruapoauHaMudeckue reHepatopbl. dusnueckue NpUHOMIBL pabOTBl U
IIPUMEHEHHE.

Bonnosas onmuxa.

61.
62.
63.
64.
65.

66.
67.

68.
69.

70.
71.
72.
73.

Bonoxonnas onrtuka. ®usndeckue 0CHOBBI U TPUMEHEHHE. .

Onrtuka KpUcTaJlJIOB.

Onrudeckass MUKPOCKOTIHS.

®du3rKa IBETOBOTO 3PEHUS U €€ HCTOIb30BAHNE B TEXHUKE.

Ontuka rnaza. Ousznueckue W (U3MOJOTUYECKUE TMPUHIUIBI padOTHl TIJIasa.
Henoctatku onTUyeckoi CUCTEMBI IJ1a3a U METOJIbI MX YCTPAaHEHHUE.

[Nonorpadus. duznueckre OCHOBBI SBJICHUS U IPUMEHEHHE.

Marnautoontuueckue 3 dextsr: addextsr Dapanes u Keppa. ®dusndeckue 0CHOBBI

SIBJICHUN U WX TIPUMEHEHHE.

HudpakunoHHas TEOpUs ONTUIECKUX N300paKEHUM.

Jlucnepcusi CBETOBBIX BOJH B BemiecTBe. Kiaccuueckass Teopusi SIBICHHS U €O
IpUMEHEHHE.

[Tonspuzarus 31eKTpOMarHUTHBIX BOJIH.

Hudpakiys cBeTa Ha yIBTPA3BYKOBBIX KOJICOAHUSX.

Hudpaxkius cBera.

HNuTepdepeniius CBETOBBIX BOIH

Konebanus u eonnwi

74.

75.

MeTtoq KOMIUIEKCHBIX aMIUIMTYJl U €ro MPUMEHEHUE K aHaJIu3y KoJeOaTeabHbIX
npoiieccoB. CBsi3aHHbIE KOJEOATEIbHBIE MEXaHUYECKHE CUCTEMBI.

MeTon BEKTOPHBIX AUArpaMM U €ro NpUMEHEHUE NPU W3YYEHUH MEXaHHUYECKUX U
AIEKTPOMArHUTHBIX KOJIeOaHUH.
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76. 3BYKOBBIE BOJIHBI B PA3JIMUHBIX Cpeax.

77. YIbTpa3BYKOBBIE BOJIHBI, UX T€HEpAIUs U IPUMEHEHHE.

78. Y mapHbl€ BOJHBI, IOJIyY€HUE IPUMEHEHHUE.

79. Akyctuka. HMcnonb3oBaHHE MEXaHMUYECKMX KoOJeOaHWW B HayKe, TEXHHUKE U
meaunuHe. (YapTpa3ByK, HH(pa3BYK, BUOpALIH).

80. Akyctuka. Pu3nka ciyxa.

81. CONUTOHBL.

82. DJIEKTpOMAarHuTHbIE KOJIeOaHUSI U BOJIHBI.

83. DJIEKTPOMAarHUTHbIE BOJHBI CBEPXBBICOKMX YaCTOT M UX UCIOJIb30BAHHE.

84. dU3MYECKUE aCIIEKThI PacpOCTPAHEHHUS PATUOBOIH

85. dU3MYECKUEe OCHOBBI PAJIUOJIOKAIINH.

86. dU3MUECKNE OCHOBBI TEJICBUICHHUS.

Keanmosas onmuxa

87. Jltomunecuenuus. [Ipuposa saBiaeHust 1 IPUMEHEHHUE.

88. JleiicTBME Ta3€pHOrO U3yUYECHHS HA BEILIECTBO.

89. KopnyckynsipHO-BOJIHOBOM JTyaJlu3M CBETA.

90. JIazepsl U UX NPUMEHEHUE.

91. OnTuyeckre KBaHTOBBIE TeHepaTophl cBeTa. du3ndeckne MpUHIUIBI PabOTHI.

92. HenmuenHas onTuka.

93. HennHeliHas peHTT€HOBCKas ONTHKA

94. Buemnuit porodddexr. [IpumeHenue. DKcrniepuMeHTaibHas MPOBEpKa ypaBHEHUS
DiiHmTeHa 111 BHentHero ¢poTtodddexra.

Duzuueckue memoosbl UsMepeHUs

95. I3smepeHue dIeKTPUIECKUX BETHMYHH.

96. dU3MYECKUE U3MEPEHUS U UX 3HAUCHHE JIJIST HAYKU U MPAKTUKH.

97. I3mMepeHne HedNEKTPUUECKUX BETHYHUH SJICKTPUISCKUMU METOTaAMH.

98. MexayHapoaHasi cucrema equHul udmepenus (C1) B MexaHUKe, TEPMOIMHAMUKE.
99. ®u3nUECKUEe METOAbl U3YUCHUSI CTPOCHUS 3EMIIU.

Keanmosas ¢uzuxka.

100.  CepxmpoBOAUMOCTh. PU3HUECKUE OCHOBHI sABJICHUS. [[puMenHeHue.

101. BeicokoTemnepaTypHasi  CBEpXIPOBOAUMOCTb. (OCHOBHBIE HKCHEPUMEHTAIbHBIE
JAHHBIE, IEPCIIEKTUBHI.

102. KBaHTOBasi TEOpHUs 3JIEKTPONPOBOJHOCTH TMOJYIPOBOIHUKOB.

103. KBaHTOBasi TeOpUsi  BIEKTPONPOBOJHOCTH METALIOB (TEOpUs CBOOOJHOIO
AJIEKTPOHHOTO T'a3a, 3JIEKTPOH B MEPUOJUYECKOM IOJIE€ KPUCTAILIA)

104.ONHOMEpHbBIE 3aJlaud KBAaHTOBOM MEXaHUKH (KBaHTOBBIII TrapMOHUYECKHIA
OCIWJIIATOP, IPOXO0KACHUE MUKPOUYACTHUIL YEPE3 MOTECHIIMAIbHBIE Oapbephl).

105. KBanToBsiii ycrmnnrens CBY

106. TyHHEIBHBIN 3G (PEKT U €ro NPUMEHEHUE B JJICKTPOHUKE.

107. CBEpPXTEKYUECTb.

108. [Tepuoauyeckasi cucteMa 3JI€MEHTOB U CTPOCHHE aTOMOB.

109. KBaHnTOBBIC SIBIEHHS B TBEPABIX Tenax, 3¢dexr J>xozedcona.
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110. O dexr I'ana.
111. Knaccuueckuii 1 KkBaHTOBBIN 2 dexT Xomia.

Amomnas u sadepnas gusuxa

112. @U3UKa pEHTTEHOBCKUX JIyUYEH.

113. Slnepuble peakuuu AeneHuss. PU3ndeckre OCHOBBI SIBICHUS.

114. Sl nepHbIe peakLnyu CUHTE3a. Y IIPABIAEMBIE TEPMOSICPHBIC PEAKLIUY.

115. XOJIOJHBIN SIACPHBIN CUHTES.

116. Mozienu aTOMHOTO SIpa.

117. DnemMeHTapHble YacTUIIbl. IcTOpUs OTKPBITHS (XPOHOIOTUYECKUN U (pU3ndecKuid
ACIIeKTHI).

118. DneMeHTapHble YacTUIbl. CUCTEMATHKA 3JIEMEHTAPHBIX YACTULL.

119. DnemeHTapHble YacThIlbl. KBapKOBBIE MOJIENN AJIEMEHTAPHBIX YACTHII.

120. [lepuoauyeckass cucTemMa »JJIEMEHTOB M CBEPXTSDKEIbIE DJIEMEHThI (JajeKkue
TpaHCYpaHbl)

121. @U3UYECKHE OCHOBBI METOJIOB U3YUECHUS AJIEMEHTAPHBIX YACTHUII.

122. CtpoeHue 1 3BoJironus BeeneHHoi.

123. buosornueckoe AeHCTBHE MOHU3UPYIOLIUX U3JIYyYEHUN.

124. KopnycKyJsipHO-BOJIHOBOM Ayajn3M MaTE€pUU.

125. MBICIIEHHBIN 3KCIEPUMEHT U €T0 POJib B Pa3BUTHHU (PUHKHU.

126. HoGeneBckue naypeatsl 1o hU3UKeE.

127. ONTHKO-MEXaHUYECKasi aHAJIOTUS U €€ POJIb B pa3BUTUU BOJHOBOW (KBAaHTOBOW )
MEXaHUKH.

128. Poiib (przmyeckoro sKCrepuMeHTa B CTAaHOBJICHUHM KBAHTOBBIX MPEACTaBICHUIA.
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I11.1.KonTpoabHbIe padoThl.

KOHTpOJ’ILHaH paﬁoTa Nel mo Teme: Kunemaruka u AUHAMHKA MaTepI/IaJIbHOﬁ TOYKH. 3aKOHBI
COXPpaHEHUS JHEPIUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuiau BepTHKaJIbHO BBepX Ha BbicoTy h1 = 10 M. Uepe3 kakoe BpeMs OH ymajeT Ha
36MJH%? Ha xakyro BeicoTy h2 mogHMMETCSI KaMeHb, €CIM HAYaJIbHYIO CKOPOCTh KaMHS YBEIUYHMTh
BJIBOE?

2. Illap Ha HATH TOJBEIIICH K ITOTOJIKY TpaMBaifHOTO BaroHa. Baron TopmMo3uTcs, ¥ €ro CKOpoCTh 3a
BpeMss t = 3 C paBHOMEpHO yMEHbIIaeTcs OT Vi = 18 kM/4 g0 V2 = 6 kM/4; Ha kakon yroma o
OTKJIOHHUTCS TIPH 3TOM HHUTh C IIapoM?

3. C OGamuu BBICOTOHM h = 25 M TOPHM30HTAILHO OPOCHIM KaMeEHBL CO CKOPOCTHIO Lo =15 m/c. Haiitu
kuHeTHueckyro Wi 1 moteHnuanbuyo Wn SHEpruu KamHs depe3 BpeMs t = 1 ¢ Hayana JBHIKEHUS.
Macca kamasgs m = 0,2 xr.

4. Monekyna Maccoit m = 4,65-10"28 kr, neTsmas o HOPMAaIH K CTEHKE COCYJIa CO CKOPOCTho V = 600
M/C, yIapseTcs O CTEHKY M YIIPYro OTCKaKUBaeT OT Hee 0e3 MoTepH CKOpocTH. HaliTi MMITYITbC CHJIBI
FAt, momydeHHBII CTEHKOM 3a BpeMs yiapa.

Bapuanrt Ne 2
1.Paccrossuue Mexay aByms cra”HiusaMu merporonmrena | = 1,5 km. IlepByro MOJIOBHHY 3TOrO
PacCTOSIHUS TI0€3[ HPOXOJIUT PaBHOYCKOPEHHO, BTOPYIDO — PaBHO3aMEMJICHHO C TEM X II0

MOJYIIO YCKOpEeHHeM. MakcuManbHas CKOpocTh noe3na V = 50 km/4. Halitu yckopenue a u BpeMs
t JBHIKCHUS IMOE31a MEKAY CTAHIIUAMU.

2. Teno CKOJIB3WUT MO HAKJIOHHOM IIOCKOCTH, COCTAaBIISIONIEH ¢ TOpM30HTOM yroa o = 45°. Ilpoias
myTh S = 36,4 cM, Tesno nprobperaer ckopocTh V = 2 M/c. Haiitn kosddunment tpenns K tema o
ITOCKOCTb.

3.Camorner nmoguuMaercs U Ha BbicoTe h = 5 kM joctur ckopoctd v = 360 km/4. Bo ckonbpko pas
pabota A1 coBeplacMasi IpH MNOABEME IMPOTUB CHIIBI TSHKECTH, OOMbIe paboThl Az, UAYIICH Ha
YBEIIMYECHHUE CKOPOCTH camoJieTa?

4,13 pyxbga Maccor mi1 = 5 Kr BBUIETAET IyJII Maccoi Mz = 5 r co ckopocThio v2 = 600 m/c. Halitu
CKOPOCTh V1 OTJAYU PYXKbSI.

Bapuant Ne 3
1. 3aBHCHMOCTb NMPOMICHHOTO TEJIOM IIYTH S OT BpeMeHH t maercst ypaBHeHmeM S = At? - Bt?+Ct3,
rned =2wm/c,B=3wm/c?u C =4 wm/c®. HaiiTu: a) 3aBUCHMOCTb CKOPOCTH V U YCKOPEHHS @

OT BpeMeHH t; 0) paccTosiHUE S, IPOHICHHOE TEJIIOM, CKOPOCTh LV M YCKOPEHHE a Tella Yepe3 Bpems
t =2 c mociie Havaia IBYKCHUSL.

2. TpamBaliHblii BaroH Maccoii m = 5 T uaeT mo 3akpyrieHuro paguycomM R = 128 m. Haiitu cuy
OOKOBOTO JaBJicHUs F KoJiec Ha pellbChl IPHU CKOPOCTH JIBHXKEHUS V =9 Km/d.

3. Kakywo paboTy 4 Haj0 COBEPIINTh, YTOOBI 3aCTaBHTh ABMIKYIIEECS TEJIO Maccoi m = 2 KI: a)
y176J‘;II/I‘lI/ITb CKOPOCTh V1 = 2 M/c 10 V2 = 5 M/c; 0) OCTaHOBHUTLCS MPH HAaYaJILHOM CKOPOCTH Vo = 8
Mm/c?

4. T'panara, nersimas co CKOpocTbio v = 10 M/c, pa3opBaiack Ha JIBa OCKOJIKA. BOJIbIINII OCKOJIOK,
Macca Kotoporo cocraBisia 0,6 mMaccel BCEH TI'paHaThl, IPOJOJDKAI ABUTATHCS B IIPEIKHEM
HaIpaBJICHUH, HO C YBEIMUEHHOUM CKOPOCThIO U1 = 25 M/c. HaiiTu ckopocTh Uz MEHBILIETO OCKOJIKA.

Bapuanrt Ne 4

1. Teno OpoiiieHo co ckopocThio Vo= 14,7 M/c mox yriaom o = 30° k Topu30HTYy. HaliTn HOpMaasHOE aj
1 TaHTE€HITUATBHOE @; YCKOPEHHMS Tela uepes Bpemst t = 1,25 ¢ mocie Havasia IBYKCHUSI.

2. T'upbka Maccoit m = 50 r, npuBs3aHHas K HUTH MMHOM | = 25 cM, ONMHUCHIBaE€T B TOPU3OHTAIBHOM
rj@ocxocm OKpY)KHOCTb. HacToTa BpaleHusi Trupbku 7 = 2 00/c. HaiiTu cuimy  HaTsSOKEHUS HUTH

3. TpamBaii ABIXKeETCA ¢ ycKopeHneM a = 49,0 cm/c?. Haiftn KodduImeHT Tperus K, eci H3BECTHO, 4TO
50% MOITHOCTH MOTOpa WAET Ha MpeojosieHhe CHibl TpeHus U 50% — Ha yBeTWYeHHE CKOPOCTH
JIBIDKCHHS.

4. Monekyna maccoit m = 4,65-10% kr, nersmas co ckopocTsio V = 600 M/c, yaapsieTcst 0 CTeHKY
cocyaa moj yriioM o = 60° Kk HopMaJli ¥ YIPyro OTCKakKMBaeT OT Hee 0e3 moTepu ckopocTu. Haiitu
HUMITYJIBC CHITBI FAL, TIoJTydeHHBIN CTEHKOM 3a BpeMs yapa.

Bapuant Ne 5
1. Touka ABMKETCS MO OKPYKHOCTH pamuycoM R = 10 cM ¢ MOCTOSHHBIM TaHT'CHIIUATBHBIM
YCKOPEHHUEM ;. HaiiTh TaHTeHIIMAIbHOE YCKOPEHHUE d; TOYKH, €CJIU M3BECTHO, YTO K KOHITY ISTOTO
000poTa MocJe Havaja ABHKCHUS JTMHEHHAs CKOPOCTh TOUKH V = 79,2 cMm/c.
2. Jluck Bpaimaercss BOKPYr BEpTHKaJIbHON ocu ¢ yactoTol N = 30 06/MuH. Ha paccrostaum r =
20 ¢M OT OCH BpAIIICHUS Ha TUCKE JIKHT Tes0. KakuM 1omKeH ObITh KO GHIUEHT TpeHus K Mex 1y
TEJIOM M IUCKOM, YTOOBI TE€JIO HE CKATUJIOCH C JTUCKA?
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3.  Haiitu paboty A, KOTOPYIO HaJO0 COBEPIIUTH, YTOOBI YBEIMUHUTH CKOPOCTH JIBMDKCHHS Teia
Maccor m =/ T 0T 1 = 2 M/c 70 V2= 6 M/c Ha myTu S =10 M. Ha Bcem myTu JaeHCTBYET cujia TPCHUS
Fmp=2 H.

4. Teno maccoit My = 5 Kr yaapsercsi 0 HEMOABIKHOE TEJI0 MAacCor My = 2,5 Kr, KOTOpOE MOCIIe
yaapa HauMHAeT JBUTaThCsa ¢ KuHeThndeckor aHeprueit W'ko = 5 JIk. Cunras yaap neHTpaibHbIM U
ylpyrum, Haiitu kunetnueckue sHeprun Wia u W'k mepBoro Tena a0 u nocie yjaapa.

Peneiinasi kOHTpoIbHAsE padoTa Ne2 mo TepMOAMHAMHUKE U MOJIEKYJISIPHOI (pu3uke

Bapunant Nel

1. 6 r yruekuciuoro raza (C02) u 5 r 3akucu azora (N20) 3amonssor cocyn o6bemom B 2-1073
m°. KakoBo o0Oimiee maBiicHUEe B cocyae npu temieparype 127° C?

2. Haiitu cpemHIO KBaJIpaTHYHYIO CKOPOCTh MOJICKYJI Ta3a, IUIOTHOCTh KOTOPOTO TPH JaBICHHU
750 Mm. pT. cT. paHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJIS 3TOTO T'a3a, eClH
3Ha4Y€HME UIOTHOCTHU JIaHO JJisi TemriepaTypsl 17° C?

3. 7 r yraekucnoro raza Obuto Harpeto Ha 10° B ycinoBHsSX cBOOOAHOTO pacmupeHus. Haiitu
paboTy paciIMpeHus Tra3a ¥ U3MEHEHHE eT0 BHYTPECHHEH dHEPTUH.

4. VineanbHas XONoJuIbHas ManvHa, paboTaromas mo ooparHomy mukiy Kapwo, coepiaer 3a ouH
LMK padoty, paBHYIO 3.7 KJIK. HpH 9TOM OHa OepeT TEeIuIo OT Teja ¢ Temneparypoi t2 =-10° C B
mmepegacT TEIIo Tely ¢ Temieparypoit +17° C. Haiu: 1) k. 1. 1. mukia; 2) KOJUMYSCTBO TEIIa,
OTHSITOTO Y XOJIOJTHOTO TeJia 32 OJIUH IIUKI; 3) KOJMYECTBO TEIlIa, MEPEAAHHOTO TOpSIeMy Ty 3a
OJIVH ITHKJI.

Bapuant Ne2
1. bammon emkocTthio 12 11 HamoaHeH azoToM npu maBiaeHun 8,1 MIla u temmeparype 17° C. Kakas
Macca a30Ta HaxoauTces B O6amione?

2. Haiitn ynenpHYIO TEIUIOEMKOCTh TP TIOCTOSIHHOM JaBJICHUH Ta30BOM CMECH, COCTOSIICH u3 3
KMOJIEH aproHa 1 2 KMoJIed a30Ta.

3. Jlo xakoil TemIepaTypbl OXJaaUTCs BO3AYX, Haxomsauuics mpu temmeparype 0°C, ecnu oH
pacmupsieTcs arnadaTu4ecku oT oorema Vi 1o oorema V =2V1?

4. VpeanpHas TeruioBas MalllMHa, padoTtaromas mo mukiy KapHo, momydaeT 3a KaXKIObl ITUKJI OT
HarpeBarensa 2,512 kJ[x. Temneparypa HarpeBarens 400° K, temmneparypa xomomuinpauka 300° K.

Haittn paboTy, coBepmiaeMyr0 MaIIMHOH 3a OJWH IIUKI, W KOJIMYSCTBO TeIUIa, OTIABacMOIO
XOJIOJMJIHUKY 32 OJIMH ITUKIL.

Bapuant No3
1. 5r a3zora, HaxomAmIerocs B 3aKpbITOM cocyne oobemMoMm 4 m mpu Ttemmeparype 20° C,
HarpeBarotca 10 Temnepatypsl 40° C. HailTu naBiieHue rasza 10 U OCJI€ HarpeBaHMUsl.

2. 12 r a3ota HaxomATCsA B 3aKphITOM cocyae ooremom 2 n1 mpu Temneparype 10° C. ITocne
HarpeBaHus JaBleHHe B cocyje ctano paBHo 10% MM prt. cT. Kakoe KoJM4YecTBO Temna ObLIO
COOOIEHO Tra3y TMpU HarpeBaHUH?

3. B 3akpeitom cocynme Haxomutrcs 20 T asora u 32 r kuciuoponaa. Haitm wu3meHeHue

BHYTpPEHHEW SHEPruH 3TON CMecH ra3oB IIpU OXJaXXKJeHuHU ee Ha 28°.

4. VneanbHas TeruioBas mamurHa pabortaet no mukiay Kapno. Ilpu stom 80% Teria, moiydaemMoro ot
HarpeBareds, nepefaeTcs XonoauabHUKy. KonmnuecTBo Temuia, mosydaeMoe OT HarpeBaress, PaBHO
6.28 xJx. Haiitu 1) k. 1. A. uukia, 2) paboTy, COBEPIICHHYIO MPU MOJTHOM IHKIIE.

Bapuant No4

1. 12 r rasa 3anumator o6weM 4102 m® mpu Temmneparype 7° C. Ho3cne HarpeBaHMs raza npu
MOCTOSTHHOM JaBJIE€HUM €ro IUIOTHOCTh cTama paBHa 0,6 kr/m°. [lo kakoil Temmeparypbl
Harpenu rasz?

2. Kakoe KonM4ecTBO Telja Hajao cooOmuTh 12 r KUCIOpojaa, uToObl HarpeTh ero Ha 50° mpu
MMOCTOSTHHOM JaBIICHUH

3.5.56. 1) Haiitu cpeaHOI0 KBaJpaTUUHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTb KOTOPOTO MpHU
nasnenun 750 Mm. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHIOMOJIS 3TOTO
rasa, ecjii 3HaueHue IUIOTHOCTH JaHo Juist Temnepatypsl 17° C?

4. UneanbHas XO0JIOIUJIbHAs MalllMHa, paboTatomias no odpatHoMmy 1ukiay KapHo, mepenaer Temnso
OT XOJOAWJIbHHUKA ¢ BoAOW mpu temmneparype 0°C KUISITUIBHUKY C BOJOM IIpU TeMIepaType
100° C. Kakoe KoMuecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOIUIBHUKE, YTOOBI MPEBPATUTh B Map
1 kxr BOJBI B KUTISITUIILHUKE?

Bapuant Ne5
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1. 10 r xucnopoma Haxoxmsarcs mnojn aasienuem p =304 klla npu Temmneparype 10° C. Ilocie
pacIIMPEHUS BCIICACTBUE HArPEBaHUS IIPH TIOCTOSHHOM JIaBJICHUU KHUCJIOpOJ 3aHsu1 o0beM 10
1. Haiitu: 1) oObeMm rasa 1o pacuidpeHusi, 2) TeMIepaTypy rasa I1OCJ€ paclIUpeHus, 3)
IJIOTHOCTh Ta3a J0 paciiupeHusi, 4) IUIOTHOCTh ras3a II0CJIC PacCIIvpEeHUs.

2. B 3akpeitom cocyne Haxomutcs 20 1 asora u 32 r kuciuoponaa. Haiitm wu3meHeHue
BHYTPEHHEH SHEPIruM 3TON CMECH I'a30B IIpU OXJAXKJAEHUHU €€ Ha 28°.

3. 1) Haiitu cpenHIO0 KBaJIpaTHYHYIO CKOPOCTh MOJIEKYINl Ta3a, IDIOTHOCTh KOTOPOTO IMpPHU JIaBICHUU
750 Mm. pT. cT. paHa 8,2+ 10° r/cM®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJIS 3TOTO Ta3a, eCiy

3HAYEHHUE MIOTHOCTH J1aHo JyIst TeMieparypsl 17° C?
4. Haiitu u3MeHEeHHEe SHTPONMH IIPH IJIaBiIeHUU | KT Jpaa, Haxoasmerocs npu 0°C.

KonTpoabHas padora Ne 3 1o TeMe NOCTOSIHHbIN TOK.

Bapuanr 1.

3amaua 1.Cuma Toka B MeTanmmuueckoM mpooanuke | = 0,8 A, cedenme mpoBoHMKA S = 4 MMZ.
[MpuHMMas, 9TO B KaXIOM cM® Merayuia colepxkurcs No = 2,5 10% cBOGOMHBIX JJICKTPOHOB,
OTPEENUTh CPEIHIOI0 CKOPOCTh UX HAIPABJIEHHOTO JBUKECHHUSL.

3anaya 2.Kak Hajgo coeIuHUTh OOMOTKM JBYX HarpeBaTeliel OIyLIEHHBIX B CTakaH C BOJIOM,
4yTOOBI Boj1a ckopee 3akumnena? (IlapamienbHo, T.K. CONPOTUBICHUE YMEHBUIACTCS: MPU OJMHAKOBOM
HANPSHKCHUH TUTAHUS KOJWYECTBO TEIIIOTHl (Q 00paTHO MpONOPIMOHAIBHO  CONPOTUBICHUIO
Harpy3Ku.

3agava 3.Jlammoyka M peocTaT, COCAUHEHHBIE MOCIEIOBATEIHHO, MPUCOCAMHEHBI K UCTOYHUKY
tToka. Hanpspxenne Ha 3axumax nammnodku U= 40 B, a conporusnenne peocrtata R = 10 Om. Bremnssis
uens norpednser moutHocts P = 120 Br. Haiitu cuny Toka B nienmu.

3agadad4. OmnpenenuTs BHYTPEHHEE CONpOTUBIECHHE akkymyssitopa ¢ OJIC 2 B, 3amkHyTOoro
MPOBOJTHUKOM COTIpoTHBIEeHHEM 2 OM, eciiM cuia Toka 11 enu paBHa 0,8 A.

Bapuanr 2

3agadya 1.B menb BKJIIOYEHBI TMapajuieibHO MEHAsi U CTaJlbHAs MPOBOJIOKA PABHOW IJIMHBI U
cedyeHus. B kakol U3 HUX BBIICTUTCS OOJIbIIIEe KOJIMYECTBO TEIJIOTHI 32 OJHO U TOXKE BpeMsi?
(B MenHOM IpOBOJIOKE, T.K. €€ CONPOTHUBJICHNUE NMPU OJUHAKOBEIX T€OMETPUYECKUX pa3Mepax MEHBIIIE,
a Ipd  OJMHAKOBOM HAIpPSOHKEHWM IMUTAHMS KOJIWYECTBO TEIIOTHL Q 00paTHO MpOomoOpLMOHAIBHO
COIPOTUBJICHHUIO HATPY3KH).

3anmaya 2.I1pu cwite Toka | = 3 A Bo BHemHel 1ienu O0atape BbIaeseTcss MomHocTs P1 =18 Br,
nipu cuie Toka 2 = 1 A, cootBercTtBenHo P2 = 10 Bt. Onpenenuts 3/IC 1 BHyTpeHHEE CONPOTHUBIICHUE
Oarapen.

3anaya 3.3 HUKEIMHOBOW JEHTHl TOMUUHOM (0,2 MM M HIMPUHOW 3 MM HYXHO HM3IOTOBHTH
peoctaT Ha 2,5 Oma. Kakoli JJIMHBI HYXHO B34Tbh JIEHTY U KaKO€ MAaKCUMaJIbHOE HAIPSKEHUE MOKHO
I0JaTh HA TOT PEOCTAT, ecii AOMyCTHUMas MIOTHOCTh TOKa s HuKenuHa j = 0,2 A/mm?, p = 4 107
OMm-M.

3anaua 4.K reneparopy c¢ 3/JC 230 B noakmtoueHo conpotusienue 2,2 Om. Yemy paBHO
CONIPOTHUBIICHUE T€HEPATOPA, €CIIM HAIIPSHKEHUE Ha €ro 3aKUMax Ipu 3ToM paBHO 220 B?

Bapuant 3

3anaua 1.BpICOKOOMHBIN MPOBOJA OJHOPOJHOTO ceueHHs W AnuHOM 10 M 3amblkaeT Oatapero c
3/1C B 30 B. Uemy paBHa Hanps»KE€HHOCTH NOJIS B 3TOM MPOBOJHUKE?

3anaya 2.ToK KOpPOTKOTO 3aMbIKaHUs MUCTOYHMKA mocTositHHOro Toka ¢ DJIC 12 B cocraBnser 40
A. Haiitu conmpoTuBieHue, KOTopoe He00X0AUMO MOJKIOYNUTE BO BHEIIHIOKO 1I€Ib, YTOOBI MOIyYUTh
OT 9TOr0 UCTOYHUKA TOK 1A?

3amaua 3. DnekTpoHarpeBareibHble NPUOOPH Ha KOTOPBIX ykazaHo P1 = 600 Bt, U1=220 B u
P2 = 400 Br, Uz =220 B noak./i04eHsbl MOC/1e10BATE]ILHO B ceTh ¢ Hanpsi:keHueM 220 B. Kakasn
MOIIHOCTH OYyJIET BBIACTATHCSA HA KAKJIOM U3 HUX?

3apgaya 4.05eKTpUUECKYIO JaMIOuKy conpoTuBieHueM 240 OM, pacCUMTaHHYIO Ha HaIpsDKEHHE
120 B, namo nurtate OoT cetu ¢ HampsbkeHueM 220 B. Kak Hajo NOAKIIOYUTH JONOJHUTEIBHOE
CONPOTHUBIIEHUE U KAKOH IUTHHBI JOIKEH ObITh HPOBOJHMK U3 HUXpOMA cedeHueM S =0,55 MM2, uTo6bI
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JIAMIIOYKY MOKHO BKJIIOUHTH B ceTh 220 B? (YaenpHOe compoTuBieHHE HUKenuHa paBHo 110 1078
OmM-m).

Bapuanr 4

3amaga 1.Tok Tewyer mo mpoBOAHUKY, (hopma KOTOpOro mokazaHa Ha pwuc.l. OmuHakoBa WiIn
pa3auyHa HAIPSDPKEHHOCTH I10JI1 B MECTaX ¢ Y3KUM M IIUPOKUM cedeHreM? OTBeT 000CHOBATbh.

3anaua 2.HaiinuTe pazHocTs noTeHIHanoB Mexay ToukamMu A u B ( B u C) cm. puc.2, eciiu E1 =2
B,E2=2B,R1=0,50M,R2=50M,1r1=10mMm, r2=1,5 Om.

3anava 3. Tok B nmpoBogHuKe conpoTusieHueM I = 100 Om paBHOMepHO HapacTaeT oT lo = 0 110
I =10 A B Teuenue 1t = 30 c. Uemy paBHO KOJMYECTBO TEIIOTHI, BBIACIUBIIEECS 3a 3TO BPEM B
MIPOBOTHUKE?

3agaya4.OnpeaenuT IIOTHOCTh TOKA | B JKEJIE3HOM MPOBOIHMKE JuHOW L = 10 M, eciau mpoBox
HaxouTcs noj Hanpsokerre U = 6 B.(YaensHOe conpotusienue xeine3a p = 9,8 108 Om-m.

8 g E1 Ey Es
—L-\if— I — B |
alb | — !
R2
—\__'_,.—'—"'_'-'—__‘—ﬁ-—
[
Fuc. 1 Puc. 2

KonTtpoJubHas padora Ne 4. MarHuTHOe 10J1e B BAKYyMe».
Bapmuanr 1.

1. JluHeiHBIA MPOBOIHUK JIHHOW 20 CM mpH cHJle TOKa B HEM 5 A HaxoJWTCA B OJHOPOIHOM
MarauTHOM noJie ¢ uaayknuei 0,2 Tin. Ecnm yroi, oO6pa3oBaHHBINM TPOBOJHUKOM C HaIlpaBJIICHUEM
BEKTOpa MarHMUTHOM WMHAYKINUH, paBeH 30°, TO Ha MPOBOJHUK ACHCTBYET CHJIa, MOAYJIb KOTOPOM
pasen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. TlpsMonuHEHHBIM MPOBOAHUK C TOKOM JUIMHOM 5 CM MEpPNEeHIUKYISPEH JIMHHUAM WHIYKIIUU
OJIHOPOJIHOTO MarHUTHOTO MOJIsl. YeMy paBeH MOy/Ib HHIYKIIMA MAarHUTHOTO TIOJIs, €CITH TIPH TOKE
B 2 A Ha IIPOBOJIHMK JCHCTBYET cUjia, MOAY/b KoTopoi pasen 0,01 H? 1) 0,0001 Tn 2)
0,001 Tn  3)0,ITm 4)1Tm 5)10Tn

3. Ecnm 3apshbkeHHass yacTuIiia, 3apsj KOTOpOW (], ABMKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE C
UHIYKIUEH B 10 OKPY:KHOCTH paauycoM R, To MOAyls uMIyiabca yacTunbl pasen: 1) gR/B 2)
gqB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. n300paxeHO CeYeHHE ABYX MPAMOJMHEHHBIX OCCKOHEYHO JJIMHHBIX MPOBOJHUKOB C
TOKOM. Paccrosnne AB Mexay npoBogHukamu paBHo 10 cum, 11

=20 A, I = 30 A. Halitu HanpssK€eHHOCTH MarHUTHOI'O ITOJIS I, l,
BbI3BaHHOTO ToKaMu |1 u |2 Touke Mi. Paccrossaus M1A = y) o @ @
CM. |\/|1 A B

5. Karymka pgumamerpom 10 cm. wumeromas 500 BUTKOB,
HAXOJUTCS B MarHMTHOM Iosie. YHeMy OyaeT paBHO cpenHee 3HadueHue DJIC MHAYKIUM B 3TOU
KaTyIIKE, €CIIH MHAYKIUS MarHUTHOTO I0Jis yBeanunuBaeTcs B Tedenue 0,1 ¢ or 0 go 2 Tn?

6. B oaHOpOoIHOM MAarHMTHOM ITOJI€, MHAYKIHSA KoToporo pasHa 0,5 B5(Mi, JIBHKETCS PAaBHOMEPHO

npoBogHuK miuHOO 10 cm. Ilo mpoBomHuky TedeT TOK cuiaod 2 A. CKOpOCTb JBWKCHHS
npoBoaHuka 20 cyv/c U HaIpaBjeHAa OHA MEPHCHAUKYISPHO K HAIPABICHUIO MArHUTHOTO IIOJIS.
Haiitu: 1) paboty nepemenienus mpoBoaHuka 3a 10 cex OBHXKEHH, 2) MOIIHOCTD, 3aTPaYEHH YO
Ha 9TO IBUKEHHUE.

Bapuanr 2.

1. JIuneiinplii npoBoJHUK JUIMHOM 60 cM mpu cuje Toka B HEM 3 A HaxOAWUTCS B OJHOPOIHOM
MarHuTHOM mnoje ¢ uaaykuuen 0,1 Tn. Ecau nmpoBoIHUK pacrosiokeH M0 HANpaBICHUIO JIMHUN
MHIYKIIMA MarHUTHOTO TIOJIS, TO Ha HEro AEWCTBYET CHIIA, MOAYJb KOTOPOM paBEH: 1)0,18H
2)18,00H 3)2,00H 4)030H 5)0,00H

2. IIpsAMOJIMHEHHBIM MPOBOJHUK, M0 KOTOPOMY T€YET HMOCTOSIHHBIA TOK, HAXOJIUTCS B OJHOPOJTHOM
MAarouTHOM IIOJIC W PACIIOJIOKCH HNCPHNCHAUKYIAPHO JIMHUAM Mar HUTHOM WHAYKIHUU. Ecmm sTot
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IIPOBOJIHMK TIOBEPHYTh TaK, YTOObI OH pacmojaraics moja yrioM 30° K JUHHUSIM MarHATHOM
WHAYKIMH, TO CHUJIa AMIiepa, ICHCTBYIOIIas Ha HEero: 1)yMeHbIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocTaHeTCs HEU3MEHHOM; 4) yBeauuuTcs B 2 pasa; 5) yBeIuduTcs B 4 pasa.

3. B 01HOpPOJHOM MAarHUTHOM IIOJIC C MHJIYKIIMCH B BpallacTcsl 4acTHIlAa MacCoM 7, UMEIOIast 3apsil
0. Kak u3meHuTCs pagumyc OKpPYKHOCTH, €CIIM WHAYKIUS B yMEHbIIUTh B 2 pasa, 3apsj HE
WU3MCHSITh, @ MacCy YBENWYHTH B 3 paza? 1) ymenpmutcs B 2/3 pasa; 2) yBenuuurcs B 1,5 pasa; 3)
yMeHbIIUTCA B 6 pa3; 4) yBenuuutcs B 6 pas; 5) ymenbiuures B 1,5 pasa.

4. B ogHOPOJHOM MAarHMTHOM Tojie, HHAYKIus kotoporo 0,1 Tx, nBueTcss MpOBOJAHUK JIUHOIO
10 cm. CkopoCTh ABWKCHHS MPOBOJHHMKA |5 m/c W HampaBlieHa OHA TEPICHIUKYISPHO
MarHuTHOMY MOJI0. YeMy paBHa MHAyLIMpOBaHHAsA B poBogHuKE DJC?

5. Ha puc. uzo6paxeHo ceuyeHue JBYyX NPAMOJIUHEHWHBIX OECKOHEYHO JJIUHHBIX MPOBOJHHUKOB C
ToKOM. Paccrostnue AB Mexay nmpoBoaHukamMu paBHo 10 cam, |1
= 20 A, 12 = 30 A. Haiitu HanpsKeHHOCTh MAarHUTHOTO ITOJIS, I I
BBI3BaHHOTO ToKaMHu |1 u |2 Touke Mi,. Pacctosaue MiA =
4 cm.

6. KpyroBoii KOHTYp IOMEIIEH B OJHOPOJHOE MarHUTHOE MOJIe
TaK, YTO IUIOCKOCTh KOHTYpa TEPIECHIUKYISIPHA CHIIOBBIM
muHUAM 110711, HanpskerHocTh MarauTHOTO o 150 kA/M. Tlo KoHTYpYy TedeT TOK CHIION 2 A.
Pagnyc kontypa 2 cm. Kakyo paboTy Hag0 COBEPIIMTH, YTOOBI MOBEPHYTh KOHTYp Ha 90°
BOKPYT OCH, COBIAJAIONIEH C TMaMETPOM KOHTypa?

1 2

A M B

Bapmuanr 3.

1. Kakyro pazmepHocTs B cucteme CU nmeer enuaniia nu3MepeHus MarHUTHOM WHTYKITAN?

1) xr/(A-c®>m); 2) A-c®/(xrm); 3) H(AM?); 4) H/(AM); 5) AM (krc?).

2. DJEKTPOMArHWTHBIH YCKOPHUTENb TMPEJICTaBIsIeT COOOW JiBa TMPOBOJA, PACIOJIOKCHHBIC B
TOPU30HTAJIBHOM TIJIOCKOCTU Ha paccTosiHUM 20 ¢cM Apyr OT Apyra, o KOTOPbIM MOXKET CKOJIb3UTh
0e3 TpeHUs MEeTAJUTMYECKasi MepeMbIuKa ¢ Maccoi 2 kr. MarauTtHoe moJie ¢ uHayknueit B = 1 Tn
MEPHNEHAUKYIISIPHO IJIOCKOCTH JBHWKECHHSI NepeMblukd. Kakol TOK cleyer NpomyCTHTh IO
MepeMBbIYKe, YTOOBI OHA, PO yTh 2 M, Iprobpena ckopocts 10 M/c? 1) 10 A 2) 50 A 3)100
A 4)250A 5)300A

3. Ecnu nBa mpoTtoHa ABWXKYTCS B OJHOPOJAHOM MAarHUTHOM IOJI€ B IJIOCKOCTH, NMEPHEHAUKYISIPHOI
JUHUSAM UHAYKLIWA MAarHUTHOTO TOJIS, IO OKPYXKHOCTSIM paanycoB Ri u Rz, , To oTHomieHue ux
kuHeTHueckux sHepruit Ki/ Kz pasno: 1) RZ/R?; 2) R?/RZ;

3) R,/R; 4) R/R,;5) 4. ! 2 M
B L
4. Ha puc. u3zoOpaxxeHO ceudeHHe JBYX HPSIMOJUHEHHBIX A B

OCCKOHEYHO IJIMHHBIX MPOBOJHUKOB ¢ TOKOM. PaccrosHme
AB wmexnay npoBoanukamu paBHo 10 cm, 11 = 20 A, 12 = 30 A. Hailftu HanpsHKEHHOCTH
MAarHUTHOIO IT0JIS1, BEI3BAaHHOTO ToKaMHu |1 u |2 Touke Mi. Paccroguus BM1 = 3 cwm.

5. B marautrHoMm nose, uaaykius kotroporo B = 0,05 T, Bpamaercs crepkeHb JiuHon 1 =1 M ¢
yriaoBo ckopocThio ® = 20 paza/c. Och BpallcHHS NPOXOIHUT dYepe3 KOHEIN CTEPKHS U
nmapaniaelbHa MarHuTHomy noawo. Haditn DJIC mHAYKIHMM €, BO3HHUKAIOIIYI0 Ha KOHIIAX
CTEPIKHS.

6. Jlea TOpSIMOJWMHEHHBIX  JIJTMHHBIX MapajuieIbHBIX MMPOBOJHUKA HAXOIATCS Ha HEKOTOPOM
paccTossHUM Jpyr OT napyra. [lo mMpoBOJHHMKAM TEKYT TOKH, paBHBIE IO BEIWYMHE U IO
HanpaBjieHuto. HaliTu cuily Toka, TEKYyIIEero mo KaXXJOMYy M3 MPOBOJHUKOB, €CJIH HM3BECTHO,
YTO JJIs1 TOTO, YTO OBl Pa3JABUHYTh ATH MNPOBOJHUKH Ha BJBOE OOJBINEE pacCTOSHHE,
MIPUIILIOCH COBEPIIUTH PA0OTY (HA €IUHUIY JUTMHBI IPOBOJHHUKOB), paBHYIO 5,5 MK X/

Bapmuanr 4.

1. Kakyro pazmepHocTh B cucteme CU nMeer eanHMIIa H3MEPEHUST MAarHUTHOTO MOTOKA?

1) H/(A-m?); 2) kr/(c®A); 3) HM%/(A); 4) xr-M/(c?A); 5) H-M/A.

2. DIJeKTpOH, yCKOPEHHBIN pa3HoCThio oTeHnnaioB U = 100 B, BieraeT B 0JHOPOIHOE MAarHUTHOE
noJie, JIMHUU HMHIYKIUH KOTOPOTO TMEpHNEeHANKYISPHBl HAMpPaBICHUIO €ro IBWXKEHHs. WHIyKIus
MarsuTHOTO 1ojs B = 2-10° Tin. Paguyc OKpy:KHOCTH, 110 KOTOPOii IBUKETCS IEKTPOH, PABEH:
1)0,5-102m  2)1,0010 %M  3)1,7-102m  4)3,4-10% M. 5)50m

3. 17.Ecnu aBa SMeKTpoHA ¢ KMHETUYECKUMH dHeprusMu Ki U K> COOTBETCTBEHHO ABMXKYTCS IO
OKPYKHOCTSIM B OJTHOPOJTHOM MAarHUTHOM II0JI€ B TNIOCKOCTH, MEPICHINKYISIPHON THHUSAM WHTYKITUU



55

T0JIsI, TO OTHOIICHUE UX mepruoaoB oOpamenus 71/72 pasHo: 1) Ki/Ko;  2) Ko/Ki; 3) (Kv/Ke Y
4) (K2/K1)¥2; 5) 1.

4. ]JIBa npsSIMOJIMHEHHBIX OECKOHEUHO IJIMHHBIX IIPOBOJHUKA PACIIOJIOKEHBI MEPIEHANKYISIPHO APYT
K JpYyry ¥ HaXOAATCSA  BO B3aUMHO-TICPICHAMKYISIPHBIX  IUIOCKOCTSX (cM. puc.) Hautm
HANpPsHKEHHOCTh MArHUTHOIO IIOJIS B

Touke M1, ecmu l1 = 2 A, 12 = 3 A.

Paccrosanss AM1=1cmu AB=2 cm. |

5. B 04HOpPOJHOM MAarHUTHOM IIOJIE, |1 2
UHAyKIug koroporo B = 08 Tm, | o G
PaBHOMEPHO  BpAaI[aeTCi paMKa C A M

VIJIOBOH CKOPOCTBIO ® = 15 pan/c. 1 B

[Inomane pamxu S= 150 cm?.  Och

BpallcHUS HAaXOJUTCSA B INIOCKOCTH PaMKH U COCTaBJsAeT yroi o = 30° ¢
HampaBJIcHHEM MarHutHoro mnons. Haiitu wMakcumaneayio OJIC
HHIYKIIHH Eyax. BO BpAIIAOIIEIiCS paMKe.

6. MemHblii OHCK PagMyCcoOM T' = 5 c¢m, IJIOCKOCTH KOTOPOTO IEPIEHAMKYJISIpPHA K HaIpPaBICHUIO
MAarHUTHOTO I0JIs, BpalaeTcst ¢ 4acToTol V = 3 06/cex. Uuaykuus MmaruuTHOTO 110J1st B = 0,2 Ta. Tox
| =5 A npoxoaut o paauycy aucka ab (@ u b—ckonp3se KOHTaKTh).. HaliTH MOIIHOCTL TaAKOTO
JIBUTATEIIS.

KonTpoabHnas padora Ne 5 no reme «CoBpeMeHHbIe NIPEACTABJIECHUSA 0 CTPOCHUH ATOMOBY.

Bapmuanur 1.

1. O6wsacuute pesyabTarsl onbitoB ®panka u Iepua, cm. puc. 1.  KakoBa miuHa BOJNHA CBeTa
M3JIy4aeMOr0 aTOMAaMH PTYTH IIPU MIEPEXOJIE UX B HOPMAIBHOE COCTOSTHUE?

2. Bo CKOJNBKO pa3 yBEIMUUTCS PAaMyC OPOMTHI JIEKTPOHA B aTOME BOAOPOJA, HAXOIAIIETOCS
B OCHOBHOM COCTOSTHUU INPHU BO30YKIECHUH €T0

I (mA) KBAaHTOM CBeTa ¢ sHeprueit 12,09 sB?
: 3. BounHoBas (dbyHKIMA, omMchIBamomas 2S -COCTOSHUE
f SJICKTPOHA B  aroMe  BOJOPOJa HMMEET  BUI:
w(p)=1/427)(2- p)exp(-p/2), rme p -
: : : U (B) paccTosiHHE DJIEKTPOHA OT sAApa BBIPAKEHHOE B
o — aTOMHBIX equHuUIaX. ONpeNeuTh PACCTOSHHE OT SIpa,
5 10 15 Ha KOTOPOM BEPOSITHOCTH OOHApPYXKCHHS 3JIEKTPOHA
MMeEeT MaKCHMaJbHOE 3HayeHue?  p = r/a - TepBbId

Puc. 1. OOpOBCKHii Pasuyc OPOUTEL

4. Hanucats (popMysIbl 3JIEKTPOHHOTO CTpoeHHs atoMoB: 1) Gopa ( Z =5), 2) yraepona (Z =6), 3)
natpus (Z = 11).

5. OHpe,[[eJ'II/ITL HOp}II[KOBbe/'I HOMCp OJICMCHTA B HepHOI[HHeCKOﬁ CUCTEMC MeHI[eJ'IeeBa, €CJin
I'paHH4YHad 4YacCToTa K-CepI/II/I XapaKTCPUCTUUCCKOTO PCEHTICHOBCKOI'O HU3JIYUCHUSI COCTABJIACT
5,55-10% TI'm.

6. OHpe,Z[eJ'II/ITL MAaKCUMAJIBHOC 3HA4YCHUC Op6I/ITaHBHOFO MOMCHTAa HUMIIYJIbCa JJICKTPOHA u
BO3MOXXHBIC 3HAUYCHUA €IrO HpOGKHI/Iﬁ Ha HaIlpaBJICHUC BHCIIHETO MATHUTHOTO IIOJIsI B COCTOSHUH,
OIIPEACIIICMOM TJIABHBIM KBAaHTOBBIM YMCIIOM N = 4,

Bapuanr 2.

1. Ilpu KakoM YCIIOBHM B CIIEKTpPE aTOMa BOJIOPOJa BO3HUKAIOT BCE CEPUM M3IYUYEHHUsS €ro crekrpa?
ITosicHuTE Ha cXeMe MTPOUCXOKACHNUE OJTHOM U3 CEPUM M3ITydEHMs CIIEKTpAa aTOMOB BOJOPOJA.

2. ®otoH c sHeprued 16,5 3B BbIOMIT n3 HEBO30yXJAEHHOrOo aToMa BOJOpoJa MEKTpoH. Kakyio
CKOpOCTh OyJIeT UMETh 3TOT AJIEKTPOH BJIAJIM OT siipa aroma’?

3. DIeKTpoH aroMa BOJOpOJa B OCHOBHOM COCTOSIHUM OIMCBIBA€TCSI BOJHOBOW (DyHKUHMEH:
w=C-exp(—r/a). OnupenenuTh OTHOIICHUE BEPOSTHOCTEH Wi/W> mpeObIBaHMS  DJIEKTPOHA B
cepuueckom cioe tomumHo r=0,0lau pagmycamu r1= 0,25a, urz=12a.

4. Hanmcats opMyIbl 3JeKTPOHHOM KoHpuUryparuu uis atomoB: 1) kuciopoaa (Z = 8), 2) xiopa (Z =
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17).

5. OmnpenenuTh MOPSAKOBBIA HOMEpP D3JEMEHTa B IEPUOJUYECKOM CHCTEME D3JIEMEHTOB
MenpeneeBa, ecii JuHa BOTHBI A Ko —cepun ero XapakTepuCcTHYEeCKOTO U3Ty4eHHs] COCTABIISET
72 nm.

6. Ilouemy mist oOHapyxeHus snekTpoHa B onbiTax lltepra u ['epraxa nCHoab3yl0T MyYKH aTOMOB,
IIPUHAUICKAIUX [IEPBOU IPYIIIE NEPUOAUUECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSTHUU

Bapuanr 3.

1 Onpenenuts HaMMEHBLIYIO SHEPrHIO, KOTOPYIO HEOOXOAMMO COOOIIUTH aToMy BOAOPOAA JUIS
BO30Y)KJICHHSI €r0 TIOJTHOTO CIIEKTpA.

2 B noKosIEeMcs aToMe BOJOPOJA 3JIEKTPOH IEpelIell ¢ 5-r0 SHEPreTHYeCcKOro YpoBHs B OCHOBHOE
coctostHre. Kakyro ckopocTh mproOpes aToM 3a c4eT ucmyckanus GoToHa?

1 - .
3 Tlcu — yHKIMs 2MEKTPOHA B OCHOBHOM COCTOSHHU aTOMa UMEET BUI: W(7) = e A. Hanitu
ma

cpenHee pacCTosIHUE <I> DJIEKTPOHA OT Sapa.

4 Hamucate GopMyily SIEKTPOHHON KOH(Urypauuu aToMoB: 1) amomumus (Z =13), 2) aprona
(Z=18).

5 Onpenenure MIWHY BOJHBI CaMOW JUIMHHOBOJHOBOM JIMHUMM Ky — cepuM pPEHTreHOBCKOIO
XapaKTEPUCTHUECKOTO CIEKTpa, €CIW aHOJ PEHTTEHOBCKOM TPYOKHM H3TOTOBIICH W3 TUTATHHBI
[TocTosiHHYIO SKpaHUPOBAHUS G MPHUHATH PABHOM 1.

6 Moxer 1M BEKTOp MAarHATHOTO MOMEHTa OpPOMTAILHOTO MOMEHTa MMIIyJIbca DIEKTPOHA
YCTaHOBUTBLCS CTPOTO BIOJIb JUHUN MarHUTHOW MHAYKIIMKU? OTBET 000CHOBATh.

Bapuanur 4.
|. CpaBHUTE MUHUMAIBHYIO 4YacTOTy cepud JlaiiMaHa Vyun U MAKCUMAJIBHYIO YaCTOTY Vyax JUHUH

n3IydeHus: cepuu banbmepa.
2. ®otoH c sHepruei 25,0 5B BBHIOBIBACT AMEKTPOH U3 MOKOSIIETOCsS aToOMa BOJIOPOJIa, HAXOASIIETOCs
B TIIEPBOM BO30YXKJIEHHOM cOCTOSTHUU. C KaKOW CKOPOCTHIO OyAeT ABUTATHCSA AJICKTPOH BAAIU OT

siapa’?
3. DJNeKTpoH B aroMeé BOJOPOJia HAXOJUTCSI B B OCHOBHOM COCTOSIHMM, OMHUCBIBAEMOM BOJHOBOI
ynkmueit: y = Aexp(—r/r). Haiitu suepruto snexkrpona E u pamumyc nepBoii 60poBckoi

op6utsl 11,  (Ykazanue: Mcnone3yiite ypaBuenue lllpenunrepa).

4. Kakue u3 GopMyn 3JIeKTPOHHOH KOoH(UTrypamuu sBisOTCcS BepHbIMU?  Kakum sneMeHTaM OHH
cootBetcTBYIOT? 1), 15225'3523p%. 2). 152252, 3). 1s22s22p°3st. 4). 15?25?2p®3s%3p°.

5. OnpenenuTe NOCTOSIHHYIO SKpPaHUPOBAHUS G Ui L cepru peHTI€HOBCKOTO XapaKTePUCTHUECKOTO
U3IIy4yeHUs, €ClU IpH Mepexoie dJIEKTpoHa B aToMe Bosibppama ¢ M 060mouku Ha L 06os10uky anmHa
BOJIHBI HcITyckaemoro ¢otona cocrapiusieT 140 Hwm.

6. OmnpenenuTb MHUHHMAIBHBIA YTOJd MEXAYy HAMpaBIEHHEM BHEIIHEr0 MAarHUTHOTO TMOJIA U
OpOUTALHBIM MEXaHHYECKUM MOMEHTOM UMITYJIbCa 3JEKTPOHA C TJIaBHBIM KBAHTOBBIM YHCIOM n = 3.

Bapwuanur S.
1. Kakas u3 cxeM JHepreTM4eckux YpOBHEH, MPUBEICHHBIX Ha pUC.l1-3 COOTBETCTBYET AJNEKTPOHY B

aToMCc BOJOpOda, B MOTEHIIUAILHON SME C

F n=4 : " OECKOHEYHO BBICOKUMH CTEHKaMH, KBAaHTOBOMY
e 44  TApPMOHHMYECKOMY OCLUILIATOPY?
i n—3 2. Ompemenuts JUMHY BOJHBI e bpoiina mns
n=3 n=4 SIIEKTPOHA, HAXOJSIIErocss B aTOME BOJOPOa
n=>3 "=2  Ha BTOpOI GOPOBCKOIT OpOHTE.
n=2 n=2 3. CoOctBeHHass (yHKIMS, OMMCHIBAIOLIASL
n=1 n=1 | n=1

Puc. 1. PHc. 2. Puc. 3.
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COCTOSIHHE 3JIEKTPOHAa B aTOME BOJOPOJAA, MUMEET BUJ: HAXOJUTCS B COCTOSIHUHM, OIHCHIBAEMOM
BOJIHOBOH (yHkumeii: w(r) = Cexp(—r/a), Tae a = 4neoh’/(Mme?) — nepsbiii GopoBCcKuil paauyc.
OmnpenenuTth paccTOSTHUE, HA KOTOPOM BEPOSTHOCTh HAXOKICHHS AIEKTPOHA MAKCUMAJIbHA.
4. Hanmcatb (OpMyITBI SJIEKTPOHHOTO CTPOCHHUSI aTOMOB:

1) xanbuus (Z =20), 2) azora (Z =7), 3) neona ( Z = 10).

5. B atome Bonb(pama snekTpoH mepernien ¢ M — o6onouku L - 060mouky. OnpenaenuTs SJHEPTUIo
ucnyueHHoro gorona. [IpuHITH MOCTOSAHHYIO SKpaHUPOBAHUS G = 5,63.

6. Dnexrpon HaxomuTcs B f — cocrostanu. HaiiT opOMTaNbHBII MOMEHT MMITYJIbCA JIEKTPOHA U
MaKCUMaJIbHOE 3HAu€HHE NPOCKIMH MOMEHTa HMITyJdbca L4  Ha HampaBlIeHHE BHEIIHETO
MarHuTHOTO TIOJISL.

Koutpoabsnas padora Ne6 no reme « KBanroBas ¢puszukay

Bapuant Ne 1
3anayva 1. Kakyro yCKOPSIOIYIO Pa3HOCTh MOTEHHUaANOB U MOKEH MPOWTH JJIEKTPOH, YTOOBI
JUIMHA BOJIHBI e bpoitns A 6pina paBHa 0,1 HM?

3agaua 2. DieKTpoH ¢ KuHeTH4eckoi sHeprueit T = 15 5B HaxoauTCss B METANIMYECKOW MBUTMHKE
muamerpoM d=Imxm. OIIeHUTh OTHOCHTENIBHYIO HETOYHOCTh AV/V, C KOTOPOI MOXET OBITh ONpe/ecHa
CKOPOCTbh 3JIEKTPOHA.

3anaua 3. Hanucats ypaBHenue [llpeaunarepa ajs 37eKTpoHa, HAXOASIIETOCS B BOJAOPOAONIOA00HOM
aToMe.

3agaua 4. ['epmanueBwiii oOpazeny HarpeBatoT oT 0 no 17 °C. IlpuHuMas WHUPHUHY
3anpemenHoi 30Hb repmanus AE = 0,72 3B, onpenenuTs, BO CKOJBKO pa3 BO3PACTET €ro
yaelbHast IPOBOJIUMOCTD.

Bapuant No2

3anaua 1. OnpenenuTh IJIWHY BOJHBI 1 bpoitnst A 3aeKTpoHOB, OOMOApAUPYIONIMX AaHTUKATO
PEHTTe€HOBCKOW TPYOKH, €CliM IpaHHulla CIUIOIIHOTO PEHTT€HOBCKOTO CHEKTpa MPUXOJAUTCS Ha
JJIUHY BOJHBI A = 3 HM.

3agaua 2. HMcnosb3ys COOTHOIIEHHE HEOMpeJeIeHHOCTEeH AXAP> A HaWTH BBIpaXKEHHE,
MO3BOJISIONIEE OLUEHUTh MUHUMAIBHYIO SHEPTUI0 E 3JEeKTpOHAa, HaXOISIIErocs B OJJHOMEPHOM
MOTEHIIMAIbHOM SIIUKE IMUPUHOH |.

3agaua 3. Jlokazarb, uyto eciu VY-QyHKOMS TUKIAYECKH 3aBUCHUT OT BpPEMEHH, T.C.

|
w(x,t)= exp(—% Et)w(X), TO MI0THOCTH BEPOSTHOCTH €CTh (DYHKIKS TOJIBKO KOOPIUHATHI.

3agaua 4. Onpenenuth ypoBeHb @epmu ErF B coOCTBEHHOM MONYyHpOBOAHUKE, eciu sHeprusi AE
aktuBauuu paBHa 0,1 3B. 3a HyneBoil ypoBeHb OTCUETa KHHETUYECKOW SHEPTUU SJEKTPOHOB MPHHSTH
HU3IINA YPOBEHb 30HBI  MPOBOJIUMOCTH.

Bapuant Ne 3.
3agaya 1. DJEKTpOH JABHXKETCS IO OKpYXKHOCTH paguycom I = 0,5 cM B OJHOPOIHOM
MarHuTHOM TmoJjie ¢ uHaykuwed B = 8 mTn. OnpenenuTh AAuHY BOJHBI 1€ bpoins A

snekTpoHa. (0,1 HM).

3amaya 2. [IpuHAB, yTO MHUHUMaNbHas >Heprus E HykiIOHa B sjape paBHa 10 M»>B, ouneHurs,

MCXOJS U3 COOTHOLICHUS HEONpPeeIeHHOCTEH, TMHEHHBIE pa3Mepsl sapa.

3amaya 3. DIEKTpPOH HAaXOAWUTCS B OECKOHEYHO TIYOOKOM TPSMOYTOJBHOM OJHOMEPHOM

HNOTCHIMAIBPHOM SIIUKE ITUPUHOU |. Hammucare ypaBHenue Illpemunrepa m ero pemienue (B

TpUroHOMeTpudeckoit popme) s odmactu 2 (0<x<lI).

3amaua 4. Ouenutb temneparypy Tip. BBIPOKICHUS KajHs, €CIH NPHHATh, YTO HAa KaXKIbIH aToM

Kalusl IPUXOJUTCS 110 OJHOMY CBOOOJHOMY 37eKTpoHy. IlnoTHOoCTh Kamus 860 kr/m>. MosspHas

macca kamuss M = 39,1 r/monb. (YkazaHue: Temrepatrypa BBIPOXKICHUS OTPENENsSeTCsl BhIpaKEHHEM
2 27’72 2/3

=———n"7).

T.
" km
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Bapuanr Ne 4.

3agaya 1. DaexkTpoH ABUXKETCA cO cKopocThbio v = 200 Mwm/c. OnpenenuTs JIMHY BOJHBI A€
Bpoiins A, cunrtas ABHKEHHE SJICKTPOHA PEISATUBUCTCKUM.

3agauya 2. Mcnonb3ys cooTHomeHue HeomnpeneineHHocTu AE-At > A, oumenuts mupuny I
SHEPreTUYECKOr0 YPOBHS B aTOME BOJIOPOJa, HAXOAserocs: 1) B OCHOBHOM COCTOSIHUM; 2) B
BO30YKJICHHOM COCTOSTHHH (BpPeMs T )KHU3HH aTOMa B BO30YXKJeHHOM coCTosHHHU paBHO 1078 ¢).
3agauya 3. M3BectHa BOJHOBas (YHKIHS, ONHMCBHIBAIONIAS COCTOSHUE 3JEKTPOHA B MOTEHIHMAIHLHOM
suke mupuHoi /: y(x)= C1 sinkx+ Cacoskx. Mcmonb3yst rpannunbie yeiaosus W(0) =0 u y(l) =0
onpenenuth koddduiment C> W BO3MOXHBIC 3HAYCHHS BOJIHOBOTO BEKTOpa K,TMpu  KOTOPOM
CYLIECTBYIOT HETPUBHUAJIbHBIE PEIICHNUS.

3agaua 4. OnpenenuTb MaKCUMaJIbHYIO CKOPOCTh 3JIEKTPOHOB B MeTaiie npu Temneparype T= 0 K,
eciu ypoBeHb @epmu eF = 5 3B.

Bapuanr Ne S.

3apaua 1. OnpenenuThs AJIWHY BOJHBI 1€ bpoiiiss x 3JE€KTpOHA, €CIM €ro KUHEeTUYecKas
sueprus T =1 k3B.

3agaua 2. Hcmonws3ys COOTHONIEHHE HEOMpeneaeHHocTed AXApP> /A OLICHUTh HU3IIUKN
SHEPreTHYEeCKUM yPOBEHBb JIEKTPOHA B aTOMe BoJopoAa. [IpuHATE NuHENWHbIE pa3Mepbl aToMa
| =0,1um.

3agaya 3. YacTHila B NOTEHIMAJILHOM SANIUKE HAXOOUTCI B OCHOBHOM cocrtosHmu. KakoBa
BeposTHOCTH W HaXoKJIeHUS 4acTULbL: 1) B cpeiHel TpeTH AIIMKa; 2) B KpailHel TpeTu sSuKa?
3apaua 4. OnpenenuTs MUPUHY 3aNPEIIeHHONW 30HBI COOCTBEHHOTO TMOJIYMPOBOJHUKA, €CIIU
npu Temneparypax T1 u T2 (T2 > T1) ero conpoTHUBICHHS COOTBETCTBEHHO paBHBI R1 u Ro>.

111.3. TecTbl AJsl TEKYILIET0 KOHTPOJISL.

3. Tectsl aJst TEKyIero KOHTPOJIS.

Moayas 1-5. N3 1em 1-10 mo BbIGOPY 3. Kunemarunka U JUHAMHMKA
npenogaBaTelisi BbINOJIHSIETCS B cemecTpe 7-8 BpalaTre;IbHOr0 ABHKCHMSI.
TeCTOB 3.1.  YrnoBas CKOPOCTH M YITIOBOE YCKOpPEHHE IpPHU

1. KuHemMaTHka MaTepHAJbLHOI TOYKH
1.1 Monenn MexaHUKH: YacTHma (MaTephaabHas
TOYKa), CHCTEMa dYacTHIl, aOCOJIIOTHO TBEpaOoe
TEIo, CIUIONIHAS Cpefa.
1.2. Cucremsl oTcuera.
1.3.KoopmuHaTHBIN,  BEKTOPHBIHA,  €CTECTBEHHBIN
CHOCOOBI  ONMHCAaHUS JBIKEHHUS MaTepUATBHOU
TOYKH. Cas13p MEXTY BEKTOPHBIM u
KOOPAMHATHBIM CIIOCOOaMU OITMCAHUS IBAKCHHS.
1.4.Tlepememienne, IyTh, CKOPOCTh, YCKOpEHHE
MaTepuaIbHON TOYKH. Hopmanbaoe u
TAHTEHIIMAIBHOE  YCKOPEHHS  YaCTHIBl  IPHU
KPUBOIIMHEIHOM JIBHKESHUH.
2. JluHaMHKa MaTepUATbHON TOYKH

2.1 [lepBrrit 3axkoH HproTOHA, (3aKOH HWHEPIHH),
Macca, eJMHUALBI U3MEPEHUS] MACCHI.
2.2.  Cunsl B MeXaHHMKE: CHJla TATOTEHHs, CHJIa

TSKECTH, BEC TeNa, CHJa CyXOro TpPEHUs, CHia
BSI3KOTO  TPEHMs, CHJIAa  yIOpPYrocTd, CHJa
ApxuMena, cuila KyJOHOBCKOIO B3aMMOJAEHCTBUS,
cwia Jlopenna.

2.3. Bropoii, Tpertnii 3akonsl HploTOHA, €aMHHLIBI
W3MEPEHUS CUIIBI.

JBUJKEHUU [0 OKPY>KHOCTH, UX CBSI3b C JTUHEHHOU
CKOPOCTBIO U TMHEHHBIMH YCKOPEHUSMU.

3.2. [MocTynaTenbHOE W BpaliaTelbHOE JABHIKCHUE
TBEPIOTO TEIa.
3.3. YpaBHeHHE IBW)KEHUS Tella, BPAIIAOIIETOCS

BOKPYI HEMOABIXKHOM ocH. MOMEHT cuiibl U
MOMEHT HHEPLHH Tela OTHOCUTENBHO OCH.

3.4. MoMeHT uMITynbca. 3aKOH  COXpaHEHHS
MOMEHTA UMITYJIbCA.

3.5. JIBrKeHre B IIEHTPATEHOM TIOJIE.

3.6. Pabora, MomHOCTh, KWHETHYECKas SHEPTH

MIPH BpaIaTeIbHOM JIBUKCHUH.
4. PadoTa, MOIIHOCTH, IJHEPTHUs, 3aKOHBI

coXpaHeHHsl.

4.1. 3aKOH  COXpaHEHHS AMITyJIbCa.  3aKOH
IBUXKEHUS  IIeHTpa  WHEpUWu.  PeakTWBHOE
neuxeHue. ®opmyna [{uonkoBckoro.

4.2. PaGora. MoIIHOCTb.

4.3. Kunernueckas sneprusi.

4.4, Oueprusi B3aumojeictBusa. [loTeHnuansHas
sHeprust ympyroctu. lloTeHnmaneHass JHeprus
TSATOTEHUS.

4.5, CBs13b MMOTEHIIMAJILHON CHUTBI C

MOTEHIIUATBHON PHEPTUEH.
4.6. 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE.



4.7. Cé53b 3aKOHO8 COXpAaHeHUs ¢ cummempuetl
npocmparcmea u epemenu. KoHcepBaTUBHBIE U
JMCCUTIATUBHBIE CHUCTEMBl. BHYTpEHHsISI SHEprus.
O6bmmedun3nyeckuii 3aK0H COXpaHEHHSI SHEPTUH.

5.  CnenmnajabHasi Teopust

oTHocuteabHocTu (CTO).

[Toctynater O#HmTeiHa. OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.

[IpeoOpazoanus Jlopenna. MHBapuaHTHOCTH
3aKOHOB IPUPOJIBI OTHOCHUTENFHO MPeoOpa3oBaHmii
JlopeHnnia.

I[HI/IHa TCII B pPa3jIMYHBIX CHUCTEMaxX OTCUECTA.
JmuTenbHOCTh COOBITHH B pasHBIX CHCTEMax
orcuera. PeNSITUBUCTCKHMI  3aKOH  CJIOXEHUA
CKOpOCTEH.

WnTepBan Mexty COOBITHAMHU.

OCHOBHOW 3aKOH PEISITHBUCTCKON TUHAMUKU
(2-# 3axon Hptorona B CTO).

OHeprusi B PENATHBUCTCKOMN
DHEpTHsl MOKOSI.

6. OcHoBbl MKT razos.

6.1. TepMoaMHAMUYECKHE
Temneparypa.
6.2. Mogens  wpeanpHoro  raza.  OcHOBHOe
YPaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH.
6.3. VYpaBHEHHE COCTOSHUS UACATBHOIO rasa.
6.4. 3akoHBI UJCANBHBIX Ta30B.
6.5. MakcBemioBckoe pacrpeleliecHHe MOJIEKYIT
naeanbHOro rasza rmno ckopoctsim. Ompit LlTepHa.
6.6. WneanpHBIii T3 B CHJIOBOM  TIOJE.
Pacnipenenennie  bonpumana.  bapomerpuueckas
hopmyma.
6.7. Pacmpenenenne MakcBemia—boinbiiMaHa.

7. IlepBoe Ha4Yajd0 TepPMOAUHAMHUKH H

ero  NpUMeHeHHWe K  M3ompoueccam H

KJIaccH4ecKoi TeoOpuH TeNnJ10eMKOCTH

U/1eaJLHOrO0 ra3a.
7.1.TlepBoe Ha4amo TEPMOAWMHAMHKH. BHYTpeHHs

sHeprus. Pabora rasa mpu n3aMeHeHnH ero oobeMa.
7.2. Termmora. TermioeMKoCTb.
7.3.IlpumeHeHre TIEpBOro Hayalla TEPMOJTUHAMUKU K
H30IPOLIECCaM. AmnabaTHBIH polecc.
VYpasuenus Ilyaccona. Pabora raza B annabatHom
Tporiecce.

Knaccuueckas
WJIeaTbHOTO Ta3a.

5.1

5.2.

5.3.

5.4.
9.5.
5.6.

JUHAMHUKE.

napaMerpsl.

7.4. Teopus TETI0EMKOCTH

8. Brtopoe HauaN0 TePMOAUHAMUKH.
8.1. Bropoe HAYaIo TEPMOIMHAMHKHY.
HeBO3MOXXHOCTE BEYHOTO JBHTATENsl BTOPOrO POJA.
Hpyrue (b opMyYITUPOBKH BTOPOT0 Havana
TEPMOIMHAMUKH.
8.2. WzomupoBanHele  H
TEPMOIMHAMUYECKUE  CHCTEMBI.
HeoOpaTUMBbIE TPOLECCH U IUKIIBL.
8.3. Hukn Kapuo. Makcumanbshsbiii KI1/] Ternosoit
MaIMHbL. XO0JOAWIbHAS MaILIMHA.
8.4. OHTponus. TepmonnHaMuueckuit u

HEU30JIMPOBAHHBIC
ObpatuMbie  ®
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CTATUCTUYECKHIA CMBICI IOHSTHS SHTPOITHH.

8.5.  IloHsTne TepMOIUHAMUYECKOW BEPOATHOCTH.
CraTuctiueckuit CMBICT BTOPOTO Havaja
TEPMOJMHAMUKU. OHTPOMHUS KaK KONWYECTBEHHAsS
Mepa CTpeMJICHHS OT MOpsSIKa K XaOTHYHOCTH B
COCTOSTHUH TETJIOBOI'O PABHOBECHSI.

8.6. IIpuHuum Bo3pacTaHus SHTPOIHUU OTKPHITON
CHCTEMBI.

8.7. Unen cunepreruku. CamoopraHuzaius B
JKMBOU Y HEXKUBOM MPUPOJIE.

9. DJIeKTpoCcTaTHKA

9.1. 3akon Kynona. HanpsixenHoctb
AJIEKTPOCTATHYECKOT'O TIOJISI.

9.2. Tlorok BEKTOpa HaPSKEHHOCTH
AJIEKTPOCTATHYECKOTO TOJISL. Teopema

Octporpazackoro—I"aycca.
9.3. PabGora u mnoreHimanpHas OdHeprus. CBs3b
MEX]y HalPsDKEHHOCTBIO U TIOTEHIIUAJIOM.

9.4. [lunoib BO BHEIIHEM 3JIEKTPOCTATUYECKOM
nojie

9.5.  uaneKTpuKH. ITonsipu3oBaHHOCT®,
JIMRJIEKTpUY ecKast BOCIIPUUMYHUBOCTb,

JIBJIEKTpUYECKast TPOHUIIAEMOCTh BEIleCTBA.
9.6. BekTopbl HANPSHKEHHOCTH M AJIEKTPUIECKOTO
CMelIeHUs, UX CBS3b C BEKTOPOM MOJSPU30BAHHOCTH.

Teopema Octporpanckoro—I'aycca mius 1ons B
JIDJICKTPHKE.

9.7. TIpoBOJHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

9.8. DnexTpoeMKOCTh MIPOBOIHHUKA.
Konaencaropsr.

9.9. Dmueprus 3apSHKESHHOTO MIPOBOIHUKA,
KOHJIeHCAaTOpa.  DHeprusi  SJCKTPHYECKOTO  TMOJI.

O0BeMHas TUIOTHOCTh SHEPTHH.

10. TIlocTosiHHBII TOK.

10.1. [Ipupoga Toka B Meramiax. OIBITHI
Mannpensmrama u [lamanekcn, Tommena n Ctroap-
Ta.

10.2. OnexTpuvecKHid TOK.
BEKTOPOM IIJIOTHOCTH TOKA.

10.3. 3axonsr Oma u J[xoynsa —JleHna B JIOKanbHOM
(muddepernmansHOI) popMe U UX 0OOCHOBAHHE C
10(0370005 051 KJIACCUYECKOU TEOpUU
3JIEKTPOIPOBOIHOCTH METaAJIIOB.

10.4. 3akomst Oma wu JIxoyns
OJHOPOJHOI0 y4acTKa LeIH.

10.5. Comporusnenue MIPOBOJTHUKA.
ITocnenoBaTenbHOE W TMapajuICIbHOE COETMHEHUE
COINPOTUBJICHUM.

10.6. VYcnoBus cymecrBoBaHusi Toka. CTOpoHHUE
cunel. I.J1.C.

10.7. 3akon Oma g HEOJHOPOAHOTO YydYacTKa
uenu. 3akoH OMa Jisi 3aMKHYTOU LIETH.

10.8. IlpaBuna Kupxrodpa mis pacuera
Pa3BETBIICHHBIX LICHEH.

Mopayas 6-10. Ilo BeIOOpY npenoaaBartes

W3 JAHHOI0 CMIMCKA BhINOJIHAETCHA 7-8 TecToB.

CBa3p CHIIBI TOKa C

—Jlenma g

11. MarauTHoe€ 1oJie B BAKyyMe



11.1. MaruutHoe Tmoie. MarHuTHas WHIYKIIUSL.
JInHUM MarHUTHON UHAYKLHH.

11.2. 3axon buno—Casapa—Jlannaca.

11.3. HanpsokeHHOCTB MarHuTHOTO oIS
MarsuTHoe moJie MpsIMOro TOKa, KPYroBOI'O TOKa,
cColeHOMJa €  TOKOM.  MarHuTHoe  TOne
JBIDKYILIETOCS 3apsja.

11.4. [upkynsagust BEeKTOpa MarHUTHOW HMHIYKIHH.
MarsuTHOE T0JIe JJTMHHOTO COJICHOMAA U TOPOHIA.

11.5. Tlons BuXpeBble W MOTEeHIHAaNbHBIC. [loTOK
BEKTOpa MarHuTHou uuaykuuu. Teopema I'aycca
JUTSl MATHUTHOTO TIOJISI.

12. DaekTpoMarHuTHas MHIAYKIHS

12.1. DnexTpoMarHuTHas MHAYKIWs. BeIBoj 3akoHa

JNEKTPOMAarHUTHOW  WHAYKIMKW W3  3aKOHA
COXpaHEHUS SHEPTHH.

12.2. TIpaswmio Jlenna.

123. O A.C. wuHAyKIMU B JBHKYIIUXCI U
HEMOJIBUHBIX POBOJIHUKAX.

12.4.  Ilpunnmn JEUCTBUS TEeHEPaTOPOB
MEePEMEHHOr0 TOKa.

12.5. BuxpeBble TOKH.

12.6. HWuaykTHBHOCTH KOHTypa. WHIYKTHBHOCTB
COJICHOWIA.

12.7. SBneuue CaMOUWHTYKITHH. 2.1.C.
CaMOHMHTYKITUH.

12.8. Toku npu 3aMbIKAHUHW W Pa3MbIKAHUU IIEIH

IIOCTOAHHOI'O TOKaA.

12.9. SIBuenue B3aUMHOU UHIYKIIUH.
Tpanchopmatops!.
12.10. MarauTHast 3HEpPrus  TOKa. ILIOTHOCTH

SHEPTUU MAarHUTHOTO TIOJISL.
13. MarHuTHoOE 10J1€ B BellleCTBE
13.1. MaruuTHbIe cBOMCTBa BeiecTBa. OpOUTaIbHbIC
W CIIMHOBBIC MATHUTHBIC MOMEHTHI DJIEKTPOHOB.

13.2. HamaruuuuBaHue [apaMarHeTUKOB u
JIMaMarHeTHKOB.

13.3. HamarHM4eHHOCTS. MaruunTHas
BOCHPUHMYHBOCTb u MarHuTHas
MIPOHHUIIAEMOCTh BEIIECTBA.

13.4. HampspkeHHOCTh MarHUTHOTO 1ot L{upkymsiis
HaIPsDKEHHOCTH (3aKOH TIOTHOTO TOKA).

13.5. VcmoBuss Ha  TpaHWIE paslena  JIBYX
MarHeTHTOB.

13.6. deppomarHeTku W WX CBoOWcTBa. JloMeHHas
CTpYKTYpa.

13.7. MarHuTHBIA THCTEpE3HC. Pa6ora
nepeMarHuYUBaHUs (beppomarueTuka.

Marnutoctpukuus. Touka Kropu. @epputsl.

14. MexaHuyeckue ¥  JIEKTPOMArHUTHbIE
KOJIe0aHHA
14.1. VYpaBHeHHWE  TapMOHHMYECKHMX  KOJIECOAHHH.

VYnpyras v KBa3uymnpyras cuia.
14.2. JuddepenumnansHoe ypaBHEHHE JIBUKECHUS
MPYKUHHOTO MasTHHUKA, €T0 PELICHHE.
AmmiuTyzna,  Kpyropasi — 4acToTa,
TapMOHHYECKOT 0 KOIeOaHus.

14.3. ¢aza
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14.4.
14.5.
14.6.

BekropHas nuarpamma.

OHeprus TapMOHHYECKOr0 KoleOaHusl.

Marematnueckuii  MadTHUK.  Dusnueckuit
MAasITHUK.

KonebarenbHbIN KOHTYP.

Crnoxenue OJIMHAKOBO HampaBJICHHBIX
KOJICOAHMI OMHOM YacTOThI, OJM3KHUX YacTOT,
KpaTHBIX  YacToT. CnoxeHne  B3aUMHO
NEPICHIUKYIAPHBIX  KoNeOaHuH. @urypsl
Jluccaxy.

Konebanust  mpyXMHHOro  MasTHHKa C
tpenueM. uddepenimansaoe ypaBHEHHE €ro
neuxenus. Penenue ypaBaenus. Koaguiuent

14.7.
14.8.

14.9.

3aTyxaHus. Jlorapupmuueckuii  JIEKpEMEHT.
JoOpoTHOCTB. Ilepuon 3aTyXaIoNX
KoyeGaHmil.

14.10. Cpoboanble 3aTyxarolme KojeOaHUs B
kosiebaTerbHOM KoHType. JluddepenunansHoe
YpaBHEHHE U €ro perieHne. XapaKTepUCTUKU
3aTyXaHHUA.

14.11. BrmHyXaeHHBIE KOIEOAHHUS OCHMILIATOpA IOJ
JICUCTBUEM BHENIHEH CHUHYCOMJAJIbHON CHJIBL.
JuddepennuansHoe ypaBHEHUE U €0 pellieHue.
AmmuTyzna u (asza BBIHYKJICHHBIX KOJEOaHMI.
Pesonanc. BreiHyXzAeHHBIE 3IIEKTPOMArHUTHBIE
KonebaHus1. YacToTHBIE 3aBUCUMOCTH aMILIUTY [
TOKa, HaIlpsDKEHUH, ciBura a3 MexIay TOKOM U
HalpsDKEHUEM.

15. IlepeMeHHBIii TOK
15.1. KBazucranmoHapHBIN TOK.
15.2. [leiicTBytomiee u
MEPEMEHHOI0 TOKA.

15.3. CompoTuBiieHre, HHAYKTUBHOCTh U €MKOCTh B

LeNY [IEPEMEHHOI0 TOKa.

15.4. 3akon OMa [Is TIeTelt mepeMeHHoro ToKa.

15.5. BekropHbIe qMarpaMMbl B METO KOMIUTEKCHBIX
AMIUTUTY.

15.6. Pesonanc B ITOCTIeIOBATETbHON "
napajienbHON LIETH.

16. YpaBuenuss MakcBeijia
16.1. OcHOBHBIE  OJKCIIEPUMEHTAIbHBICE  3aKOHEI
anekTpomartHerusma: 3akoH Dapanes-Makcgenia,
3aKOH IIOJTHOTO ToOKa, Teopema OcTporpaickoro—
I'aycca mnst  CcTaTUYeCKOro  3JIEKTPUYECKOro M
MarHUTHOTO TOJIEH.

16.2. ®usuyeckuil CMBICT KaXKIOTO W3 YpaBHEHUH
Maxkcsenna.

CpE€aHee 3HA4YCHUA

16.3. Tok cwmemeHus. YpaBHeHuss MakcBemia B
MHTErpaJibHON (JopMe B Cpelie U B BaKyyMe.

16.4. YpaBuenuss MaxkcBemia B and¢epeHunaibHon
bopme, UX poJib.

16.5. Tlonnass cucrema ypaBHeHMH MakcBena.
ONEeKTpOMarHuTHbIE BOJIHBL. CsaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: MOTIePEYHBIH
XapakTep 3JEKTPOMAarHUTHBIX BOJH, CKOPOCTD,
NOJISIpU3aLUs, IJIOTHOCTh SHEPruu



3JEKTPOMAarHUTHBIX BOJIH, IIOTOK JHEPIHH,
MHTEHCHBHOCTb 3JIEKTPOMarHUTHBIX BOJIH.
17. Mexanuveckue ¥  JIEKTPOMATHUTHBbIE
BOJIHBL

17.1. BonmHOBOE  JIBHDKEHHE.
TorepeyHbIe BOJIHBI.
pacmnpocTpaHeHus BOJIHOBOTO (PpOHTA.

BonHoBoe ypaBHEHHE. YpaBHEHUE IUIOCKOH
Oerymied BONHBI. J[IMHA BOJIHBI, BOJHOBOE
YHCIIO.
Oueprusi Oerymieii BomHbl. [loTok 3Hepruw.
Bekrop YMoBa. IHTEHCUBHOCTH BOJIHBI.
Crosturie BONHBL. YpaBHEHUE CTOSYEH BOJHBL.
V3mb1 5 IIYYHOCTH crosiuen BOJIHBI.
CoOcTBeHHBIE KOIEOAHNUs CTEPKHEW U CTPYH.
OJneKTpoMarHuTHbIE BOJIHBI. YpaBHeHue
IJIOCKOW 3JIEKTPOMAarHUTHOM BOJIHBI. BosHOBOE
ypaBHEHHUE. ®azoBas CKOpOCTb
3JIEKTPOMAarHUTHBIX BOJIH.
Bekrop YMmoBa—IlolinTHHrA.
Hcrounuku snekrpoMarHuTHBIX BoOJH. [llkana
3JIEKTPOMAarHUTHBIX BOJH.

18. UnTepdepenuns

18.1. UnTtepdepennns BoiaH. KorepeHTHOCTH BOJH.

18.2. Meronpl MONy4YeHUs] KOTEPEHTHBIX UCTOYHHKOB
CBETa U HAOIIOICHUS HHTEP(EPECHITHH.

Oo6mue YCIIOBHS nHTepePEHIIMOHHBIX

MakCUMyMOB M MHMHHUMYMOB CBETa JIBYX

KOT€PEHTHBIX BOJIH.

HHTEepdepeHIIMONHBIE TIOIOCH OT ABYX IIEJICH
Ha IJI0CKOM dKpaHe (Merox FOura).
HNHTepdepeHnus B TOHKMX IUIeHKaX. [lomockl

paBHOro HakioHa. Ilomockl paBHOM TOJIIUHBI.

Konsna HeroroHa.

18.6. IlpocBerienue ontuku. HTEpHEPOMETPHL.

19. Indpakuus cCBeTOBBIX BOJIH.

19.1. Iudppakuus cBera. [lpunmun [roiireHca-
Openensa. udpakinus Dpenens. Merox 30H
Openens. Judpakmnus Ha KPYrioM OTBEPCTHH H
JIHCKE.

Hudpaxmus Opaynrodepa Ha mmenn W Ha
T PAKIMOHHON PEIIeTKe.

CoekTpanpHOoe pasnoxkeHue. Paspemaromias
CIOCOOHOCTH CIEKTPATBHBIX TPHOOPOB.
Wnrtepdepernnas u mudpaxmus cBera IIpH
royiorpa)uIecKkoil 3amucu U BOCIPOHM3BENCHUU
nH(OpMAITUH.

Judpaxnust peHTreHOBCKUX nydei. Dopmyna
Bynbeda-bparra.
20. BzaumopeiicTBHe CBeTa ¢ BeleCTBOM
20.1. EcrecTBeHHBII W  IOJMSPU30BAHHEIN

[Nonspuszatopsl. 3akoH Mamnroca.

20.2. Tlonspu3anusi CcBeTa MpU  OTPAKEHUH U

MIpeNOMIICHUM cBeTa. 3akoH bprocrepa.
[Mongpuzanus CBeTa pu JIBOITHOM

mydyenpenomieHud. [lonspr3anonHble TPU3MbI

U TOJISIPOUIBI.

20.4. UckyccTBeHHas

D¢ dexr Keppa.

IIpononbsHbIE u
CxopocThb

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.
19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKaA AHU30TPOIIUA.
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20.5. OnTuueckasi akTUBHOCTh. BpallieHHe TI0CKOCTH
nonsipusarn. Dddexr Dapanes.
B3auMmopelicTBue 3JEKTPOMArHUTHBIX BOJH C
BemiectBoM. Jlucnepcusi ceera. HopmanbHas u
aHOMaJIbHAsl TUCIIEPCHSL.
OnemeHTapHas 3JeKTPOHHAs
JCTIEPCHU.

[Tormomenue ceera. 3akon byrepa.

20.6.

20.7. Teopust

20.8.

21. TenJioBoe u3ny4yeHue

21.1. Uznydyenue uyepHoro Tena. OCHOBHBIE CBOMCTBa

u XapaKTCPUCTUKHU TEIJI0BOI'O H3IYyUYCHHUA:

QJICKTpOMAardivuTHas IpUupoaa TCIIJIOBOTO HU3JTYy4YCHUA,

PaBHOBECHOCTbH, JIydeHCITyCKaTellbHas (CIeKTpaibHas

IJIOTHOCTD JHEPreTUYECKOM CBETHUMOCTH)

Jy4enoryionarenbHas — criocoOHOCTb.  AOCOTIOTHO

YepHOE TEJNO0, CEpOe TEIO.

21.2. TIpaswuno IlpeBo, 3akon Kupxroda.

21.3. 3akon Credana-bonpiimana. 3akoH cMelieHUs

Buna.

21.4. ®opmyna Buna, popmyna Penes—/xunca.

21.5. KpanroBas runores3a [lnanka. ®@opmyna [Tnanka

JUISL TETUTOBOT'O M3JTyYCHHS.

21.6. OnThueckas MUPOMETPHSL.

22. Buemnmnii gpororpdexr.

JKcnepUMeHTAIbHbIE MOATBEP:KAEHU KBAHTOBBIX

CBOIICTB CBeTa.

22.1. ®oroviekrpuueckuii 3ddekr. Padorer A.T.
Cronerosa. 3akoHBI BHENTHETO GoTodddexTa.

22.2. YpaBHenue DitHinTeiHa 11t Goroaddexra.

22.3. Wmnynbc ¢orona, macca ¢dorona, sHeprus (oToHa.
OOoCHOBaHHME [aBJIEHHS CBETa C MO3ULMH KBAaHTOBOH
TEOPUH.

22.4. Doddexr Komnrona.

23. IKcnepuMeHTAIBLHOEe

000CHOBaHME KBAHTOBOH MeXaHUKH. CHEKTpPbI aTOMOB.

Bounbl ge bpoiias.

23.1. JluneidaTble CIIEKTPHI ATOMOB.

23.2. Monens atomoB 1o Pesepdopay u bopy.

23.3. Teopus bopa 1s1st aTOMHOTO s1/ipa BOJOPO/IA.

23.4. Tunotesa ne bpoitns. JTudpakuust 21eKTpOHOB.

23.5. CoortHolleHus HeonpeaeneHHocTei [ eizendepra.

24. Mpocr

eiillme 32241 KBAaHTOBOI
MEeXaHHMKH.

27.21. VYpasuenune lllpenunrepa. CTaTUCTUYECKUIA CMBICIT
BOJTHOBOH () YHKIIHIH.

27.22. Yactunia B TOPSAMOYTOJIBHOM MMOTCHIMATIBHOW sIME.
Pemenne  ypaBHeHmsi ~— Ulpemmarepa.  CoOcTBeHHBIE
BOJIHOBBIE (DYHKIIMH Y SHEPTETHIESCKHI CIICKTD.

27.23. TlorenumanbHblit 6apbep. TyHHETbHBIH 3P PEKT.

27.24. JIuHeWHbIH rapMOHUYECKHII OCIUILISATOP.

25. CoBpeMeHHbIe TPEACTABIECHUS O CTPOEHUH

aToOMOB.

25.1. Yacrtuma
B cdepuiaeckn CHMMETPHIHOM ToIe.
BonoponononoOHble aToMBl B KBAHTOBOH MEXaHUKE.
VYpasuenne Ilpeaunrepa mns  CTallMOHAPHBIX
COCTOSTHUH.

25.2. DHeprer
WYECKWE YPOBHH. OHeprusi BO3OYXIEHHS W
MOHM3ALUH.



28.7.

25.3. CriexTpsbl
atoMoB. BoiHoBBIe pyHKIMK. KBaHTOBBIC YHKCITA.

25.4. IIpoctpa
HCTBEHHOE DPACIpPE/ENCHNUE IUIOTHOCTH BEPOSTHOCTH
JULSI BIISKTPOHA B aTOME BOJOPOJIA.

25.5. MHoros
nekTpoHHbie atoMbl. [Ipunimn [Taysm.

25.6. Ctpykty
pa DHEpPreTHYECKUX YPOBHEH B MHOTOIEKTPOHHBIX
aToMax.

25.7.

[Nepuoauueckas cucreMa 3JeMeHTOB MeHeneena.

25.8. Pentren
OBckoe u3nmydeHue. 3akoH Mozau. TopmosHoe
PEHTTEHOBCKOE U3ITyUCHHUE.

26. 3oHHasi TeOPHUS TBEPABIX
T

26.1. 3oHHas  CTPYKTypa OJHEPreTHYECKOro  CIIEKTpa
JJIEKTPOHOB TBEPAOTO Tela.

26.2. 3amonHeHHWE 30H: METaUIbl, JUAJNIEKTPUKH U
TIOJTYTIPOBOHHUKH.

26.3. Pacnpenenenne @epmu. Yposerr Oepmu.

27. KBanTtoBasi Teopust
3JIEKTPONPOBOHOCTH MeTaJLI0B |
MOJIyIPOBOTHUKOB

27.1. DneKTpONpOBOJHOCT  METAJUIOB.  BbIpoxieHue
SNIEKTPOHHOTO Ta3a B MeTauiax. TemmeparypHas
3aBHCHMOCTD DJICKTPOIPOBOIHOCTH METAJLIIOB.

27.2. SlBnenue CBEPXITPOBOAUMOCTH. Kymneposckue
3JIEKTPOHHbIE Napsl. ITonsiTne
BBICOKOTEMIIEPATYPHOH CBEPXIIPOBOIUMOCTH.

27.3. MarHuTHbIe CBOWCTBAa CBEPXIIPOBOJHMKA. 3aXBaT U
KBAaHTOBaHWE MarHUTHOT'O IIOTOKA.

27.4. TyHHenbHbli KOHTAKT. Dddekt Ixo3edcoHa u ero
IPUMEHEHHE.

27.5. DAeKTpONpOBOJHOCTh MOJIYHPOBOTHHUKOB. [loHsTHE
JIBIPOYHON ITPOBOAUMOCTH.

27.6. CoOCTBEeHHbIE ¥ MPUMECHBIE MOJIYIPOBOJHHKH.
ONeKTPOHHBIN U ABIPOYHBIA TOTYIPOBOJHHUK.

27.7. JloHOpHBIE M aKIENTOPHbIE YHEPTETUIECKIE YPOBHHU.
VYposenbp @epMu B NOIYIPOBOIHUKAX.

27.8.  TemmnepatypHas 3aBHCHMOCTh

3IIEKTPOIIPOBOIHOCTH HOIYIPOBOIHUKOB.

28. CtpoeHue aTOMHOrO siApa

28.1. CtpoeHue aTOMHOTO sipa.

28.2. Jledext Macchl. DHEPIus CBS3U.

28.3. Mogenu spa.

28.4. Tlpupona siiepHBIX CHIL.

28.5. PammoakTuBHOE M3NydeHHE U ero Buibl. [Ipudopsl

JUISL PETUCTPAIMN PAJIMOAKTUBHBIX HW3JIyYCHUH U YaCTHUIL.
28.6. 3akoH paJAMOAKTHBHOIO PaCMaja.

3aKOHOMEPHOCTH O-pactiajia u B-pacmaja.

29. Sinepuble peakuuun

29.1. SlnepHble peakiuu.
IIpeBpaiuenue sinep.
29.2. Ponb  HEWTPOHOB.

Peaxiuss  nenenmss  anep. lLlemnas peaknus —JAeneHus.
SAnepHslii peakTop.

29.3. TepMosaepHbIi
CHHTE3. OHEprus 3Be3[. YTNPaBISIEMBIH TEPMOSICPHBINA
CHHTE3.

30.2;ieMeHTApPHBIE YACTHIIBI

30.1. Hepapxus cTpykTyp
Matepud. YacTHIbl 1 aHTHYACTHULIBI.

30.2. Du3nuecKuit
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BaKyyM.

30.3. CrannaprHas
MOJIENTb IEMEHTapHBIX YacTHL. KBapKw, JICMTOHBI, KBAHTHI
(byHIaMEeHTATBHBIX TIOJCH.

30.4. DyHIaMEHTAJIbHbIE
BO3ACHCTBHSL. AJPOHBIL.
30.5. SAnpa aTOMOB.

ATtombl. MONEKYIBI.
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JK3aMeHallMOHHbIe Bonpochl: Pu3uka. 2-3-if ceMecTpbl

1. Mexannueckoe aBM)KeHHE. (OCHOBHBIE KHHEMATHUYECKHE XapaKTEPUCTUKU  M.T.
[lepemenienue, CKOpOCTb, HOPMAaJbHOE€ U TAHICHLMAJIbHOE YCKOPEHUS YacTULBl IpU
KPUBOJIMHEWHOM JBIKEHUU. BpamaTenbHoe IBIKEHUE M.T.

2. 3akonsl Herorona. [lpunniun otHocutensHOcTH [ammies. [Ipeobpazoanue [Mammmes.
Kitaccnuecknii 3akoH cioxenus ckopocred. 1lepssiit 3akoH Herorona. 1lonsTHe nHEpLIMaNbHOMN
cucteMbl orcyera. Macca. Bropoit 3akoH Herorona. Mmmynbsc Tena. YpaBHEHUE JBUKCHUS.
Tpertnii 3akon Herotona. OcHOBHas 3a7jaua TUHAMUKH M.T.

3. 3aKOH COXpaHEHHUS HUMITYJIbCA U €r0 MPUMEHEHHE. 3aKOH JIBMKEHUS IIEHTPA WHEPIUH.
PeaktuBHOE NBHKEHUE.
4. Pabota. Mommuocts. Kunetnueckas u mnoTeHIMalbHass »Heprus. lloTeHmuanbHas

sHeprusi ynpyroctu. lloTeHnmanbHass sHeprus TAroTeHus. CBsi3b TOTEHIIMAIBHOW CHIIBI C
MOTEHIIMAIBLHON SHEPTUEH.

5. 3aKkOoH COXpaHEHMs B3Hepruu B MexaHuke. KoHcepBaTHBHbIE M JIHUCCUIIATHUBHBIE
cucteMmbl. BHyTpeHHss sHeprus. O6medu3nueckuii 3aKk0H COXpaHEHUsI SHEPTUH.
6. MoMEHT cujibl U MOMEHT MHEpPLUU Tela OTHOCHUTEIbHO OCH. YPaBHEHHUE IBM)KECHUS

TeJa, BPAIIAIOIIETOCs BOKPYT HEMOJABMXKHOW och. PaboTa, MOMIHOCTh, KMHETHYECKAsT DHEPTUs
MIPU BpalIaTeIbHOM JBHKEHUU.

7. MoMeHT wuMIynbca. 3aKOH COXpaHEHUsT MOMEHTa HWMITyinbca. JIBH>keHue B
LEHTPAIBHOM II0JIE.
8. OcHoBuble mnosioxxeHuss MKT. Mopens wuaeansHOro rasza. OCHOBHOE YpaBHEHHE

MOJIEKYJISIPHO-KHHETUYECKOH TEOpUH. YpaBHEHHE COCTOSHUSA HACATbHOIO Tas3a. 3aKOHbI
HJIeabHBIX Ta30B.

9. WUneaneubiii Ta3 B cunoBoM mnojie. Pacnpenenenue bonsiMana. bapomerpuueckas
dbopmyna. MakcBeIOBCKOE pacrpesiesieHHe MOJEKYd HAEaJbHOro ra3a mo cKopocTsiM. OmbIT
[Irepna.

10.  IlepBoe Hawano TepMoaMHAMHKW. BHyTpeHHss1 sHeprus. Pabora rasa mpu u3MeHEHUH
ero obobema. Temmorta. Temmoemkocts. IlpuMeHeHne mepBOTO Hauyajga TEPMOJIWHAMUKH K
M30IIpOLECCaM.

11.  Bropoe Hayaso TepMoauHaMuKku. TemioBble MamuHbl. [ukn Kapho. DHtponus.
CratucTuyeckuil CMbICH BTOPOr0 Hayajla TEPMOJMHAMHMKH. ODHTPONUS KaK KOJIMYECTBEHHAas
Mepa CTPEMJIEHHS OT MOPSAJKA K XaOTUYHOCTU B COCTOSIHUM TEIUIOBOTO paBHOBecHs. [IpuHumn
BO3PACTAHUSI SHTPOIIMHU OTKPBITON CHCTEMBI.

12.  Teepable Tena. CTpoeHHE KpPUCTAIMYECKHMX M aMOpP(GHBIX TBEPABIX  Tel.
Kpucrannumueckue pemerkd. Tumbsl kpuctamwioB. JledekTbl KpPUCTAIMYECKONW PEIIETKH.
TermnoéMKOCTh KpUCTAILIOB

13. DnekTpocTaTUKa. DJIEKTPUUYECKHUM 3apsii. 3aKOH cOXpaHeHHs 3apsaa. 3akoH Kynowa.
HanpsikeHHOCTh ¥ OTEHIMAN AJIEKTpUYECKOoro noJis. IIpuHiun cynepno3unuu.

14. Teopema Octporpanackoro — ['aycca s mosist B Bakyyme U ee npuMmeHnenue. [lone
PaBHOMEPHO 3apsHKEHHBIX TeJ: HUTH (LMJIMHIPA), INIOCKOCTH, ChEpBHI, mapa.

15.  Hwonekrpuku. [longpuzauus ausnexkTpukoB. [lodaspu30BaHHOCTh, AMAIEKTpUYECKas
BOCIIPUMMYHUBOCTD, AUAJIEKTPUUYECKAs] MPOHMIIAEMOCTh BEHIECTBA. BEKTOp 3IEKTPUUYECKOTO
CMEUIEHUsl, U HUX CBA3b C BEKTOPOM TMoJsipu3oBaHHOCTH. Teopema ['aycca anga mons B
JTUDIIEKTPUKE.

16.  IIpoBOAHHMKM B DJEKTPOCTATUYECKOM  IIOJIE. DNEeKTPOEMKOCTh  MPOBOJHUKA.
KonneHncaropsl. DHeprusi 3apsyK€HHOTO IMPOBOJHHMKA. DHEPrus 3apsKEHHOTO KOHJIEHCATOpA.
DHeprus eKTpruueckoro mnoiist. O0beMHas INOTHOCTh SHEPTUH.

17.  Omnexrpuueckuil Tok. 3akoHsl Oma u Jhxoynsa—Jlenna B auddepeHuanbHON U
UHTErpanbHOM ¢dopMax, u UX O0OOCHOBaHME C TO3MUIMHA KIACCUYECKOW TEOpUU
AEKTPONPOBOAHOCTH  MeTauioB. CompoTuBieHue mnpoBoaHuka. [locienoBarenbHoe U
[apaJuIeIbHOE COEAMHEHNE CONIPOTUBIIEHUM.

18.  VcnoBus cymectBoBaHuss Toka. Croponnue cuibl. O.J[.C. 3akon Owma s
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HEOJTHOPOJHOTO YydacTka nenu. 3akoH Owma s 3amkHyTod nenu. IlpaBmia Kupxroda s
pacuera pa3BETBJIEHHBIX LEIEH.

19. MaruuTHO€ nojie. MaruuTHast MHAYKIUS. JIMHUKM MarHuTHON MHAYKIMU. 3akoH bro—
Capapa—Jlamnaca. HanpspkeHHOCTh MarHUTHOTO NoJIs.  L{upKynsnus BeKTopa MarHUTHOM
nHaykuud. [lons BuxpeBbie U moTeHUManbHbie. [[0TOK BEKTOpa MarHuTHOM MHAYKLIMH. Teopema
l"aycca i MarHUTHOTO 1OJISL B BaKyyMe.

20. CwioBoe peiictBue marautHoro moiis. Cwira Awmmepa, cwia Jlopenma. Pabora mo
MIEPEMEILEHUIO ITPOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

21. DnekTpoMarHuWTHAas UHAYKIUSA. 3aKOH dieKTpoMarHuTHOW wHAyKiuu. 3.J1.C. nHayKnnu
B JIBIDKYILLUXCSI M HEMIOABM)KHBIX IPOBOAHUKAX. [IpuHIIMN AeiicTBYSI TeHepaTOPOB EPEMEHHOTO
TOKa.

22. NapykTUBHOCTH KOHTYpa. MHIYKTHBHOCTH coieHonna. SBnenne camonnaykiuu. 3.J1.C.
CaMOMHJyKIIMHU. MarnuTtHas sHeprus Toka. [IIoTHOCTh S3HEpruu MarHUTHOTO TOJIS.

23. MarnuTHble cBoOiicTBa BemiecTBa. OpOWTaIbHBIE W CIIMHOBBIE MAarHUTHBIE MOMEHTHI
a5eKTpoHOB. HamarHuuvBaHue mapaMarHeTMKOB U JMaMarHeTWkoB. HaMarHMueHHOCTS.
MaruuTtHas BOCOpUMMYUBOCTh U MAarHUTHAs IPOHUIIAEMOCTD BellecTBa. DeppoMarHeTHKU U X
cBolicTBa. JlIoMeHHas CTpyKTypa. MarHuTHBIN THCTEPE3HC.

24. Ousnveckne OCHOBBI Teopud MakcBemia JUisl DJEKTPOMArHUTHOTO TOJISA. 3aKOH
ANIEKTPOMArHUTHOW WHAYKIHH B (Gopme MakcBemna. BuxpeBoe anekTpudeckoe moje. 3aKkoH
oJIHOTO ToKa B hopme MakcBesuta. Tok cmemenus. Cucrema ypaBHeHH MakcBesuia.

25. CBoOoaHbIE MeXaHUYeCKHe KoJicOaHusl 0e3 TpeHHs W MPU HATWMYUH TPEHUs. YTIpyras u
kBasuymnpyras cwia. JlupdepeHuuanbHple ypaBHEHUS JABMXKEHUS MNPY)KMHHOTO MasiTHUKA C
TpeHHeM U 0e3 TpeHHUs U UX peuieHus. AMIUINTYa, KpyroBas 4acTtoTa, ()aza rapMOHHYECKOrO
kosebanus. Koaddunuent 3aryxanus. Jlorapudmuaeckuii nekpement. JloopotHocts. Ilepron
3aTyXaronux KoJgeOaHu.

26. BpiHyXJeHHbIE MEXaHMYeCKHe  KoJIeOaHUsI OCHWIUIATOpA MOJ JIEHCTBHMEM BHEIIHEH
cuHyconaabHou cmibl. JluddepennuanbHoe ypaBHEHHE W €ro pernieHue. AMmumryaa u (dasa
BBIHY)KJICHHBIX KoJieOaHuii. Pe3onanc.

27. BoiHyXJIeHHbIE 3JeKTpoMarHuTHbe KojeOanus. IlepemenHbiii  Tok. YacToTHBIE
3aBUCHUMOCTH aMILIUTY/]] TOKa, HAPsDKEHUH, ciBUTa a3 MEX1y TOKOM M HaIlPsKEHUEM.

28. BonnoBoe nsmxenue. [IpogonbHble U nonepedynbie BOJHBL. CKOPOCTh pacipoCTpaHEHUS
BOJIHOBOTO (ppoHTa. YpaBHEHHUE IUIOCKOM Oeryiiei BOJIHBL J[JIMHA BOJIHBI, BOJHOBOE YHCIO.
BonnoBoe ypaBHenue. [InoTHOCTh MOTOKA S3HEPrUM (BEeKTOp YMOBa). IHTEHCUBHOCTD BOJIHBI.

29. DneKTpoMarHUTHBIC BOJHBI. YPaBHEHHUE TUIOCKOW 3JIEKTPOMArHUTHOW BOJIHBL. BoiHOBOE
ypaBHeHue. a3oBasg CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH. Bekrop VYwmosa-lloitHTuHra.
Hcroynuku 3neKkTpoMarHuTHBIX BOJIH. [lIkaa 31eKTpoMarHuTHBIX BOJIH.

30. I'eomerpuyeckast onTuka. 3aKOHBI TEOMETPUUECKON ONTUKH U UX MPUMEHEHUE (IPU3MBI,
IJIOCKHE U cepruecKrue 3epKana, JIUH3bI).

31. Unrepdepenuus BomH. KorepeHTHOCTh BOJMH. MeTOAbl MOMY4YEHHS KOTEPEHTHBIX
UCTOYHHUKOB cBeTa M HaOmojaeHus uHTepdepeHuuu. OOmue yciaoBus HHTEP(EPEeHLINOHHBIX
MakCUMyMOB M MHUHHUMYMOB CBETa JIByX KOTE€pPEHTHBIX BOJIH. MHTepdepeHIMs B TOHKHX
mieHkax. [Tosnocs! paBHoro HakioHa. ITosnocs! paBHol TonmuHel. Konbua HeroToHa.

32. Nudpaxus ceeta. Ilpunmun Iroiirenca-®dpenens. Meron 300 ®penens. Judpakuus
@penens. dudppakuus Ppaynrodepa Ha 1menu U Ha AuppakuuoHHON pemerke. CriekTpaabHOe
pa3oKEeHueE.

33. EcrecTBenHslil u nonsipuzoBaHHbIi cBeT. [lonsgpuzaropsl. 3akon Maioca. [lonspuzanus
CBETa IpHU OTPaXKCHHWU M TPEIOMIIEHMM cBeTa. 3akoH bprocrepa. Ilomspusamms ceera npu
JBOMHOM JydernpesnomiaeHud. [lonsspu3aiinoHHbIE IPU3MBI U MTOJISIPOUIBI.

34. B3auMopelcTBHE OJIEKTPOMAarHUTHBIX BOJH C BemecTBoM. Jlucmepcust —cBera.
HopmanpHas 1 anHomManbHast qucrnepeus. leMEeHTapHas dJIEKTPOHHAs TEOPUsI TUCIIEPCUN.

35. IIporuBopeuns kinaccuueckoil ¢usuxu. M3nmydenue depHoro Tena. 3akoH Kupxroda.
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3akon Credana-bonpimana 3akoH cMemenusi Buna. KantoBas runoresa Ilnanka. @opmyna
[Inanka nns TemnoBoro usnydeHuss. OnTudeckas MMPOMETPUSL.

36. ®oroanexkrpuueckuii d¢p¢ekr. 3axoHbl (GoTodddexTa. YpaBHeHHE IDUHIITEHHA IS
dotorddekra. Umnynnc Gorona. JaBnenue ceera. dpdexkr Komnrona.

37. DxcniepuMeHTaIbHOEe 000CHOBAHWE OCHOBHBIX HICH KBAaHTOBOW MeXaHWKHU. JInHeHdaThie
CIIEKTpBI aTOMOB. Mojens atoMoB 1o Pesepdopay u bopy. Teopus Bopa anst atoma Bogopoaa.

38. I'umote3a ne bpoinsa. Hdudpaxmmst snexrponoB. COOTHOIIEHHUS HEONPENEICHHOCTEH
Ieiizenbepra. Ypasuenue Llpenunarepa. CTaTUCTHYSCKUN CMBICT BOJTHOBOW (DYHKITHH.

39. Yactuma B mpsSMOYTrOJbHOW TMOTEHIUANBHON sime. Pemenne ypaBHenws Llpemunrepa.
CoOcTBeHHBIE BOJHOBBIE (YHKIMHM M SHepreTudeckuid crektp. [loTeHummaneHbIE Oapbep.
TynnenbHbIN 3 DEKT.

40. Yactuma B chepuaeckoM CHUMMETPUIHOM T10J1e. Bo10po01mo100HbIE aTOMBI B KBAHTOBOH
MexaHuke. YpaBHeHue lllpenunrepa ans cTallMOHApHBIX COCTOSIHUNA. DHEPreTU4ecKue YpoBHHU.
OHeprus Bo30yxzaeHuss v uoHuszanuu. CrekTtpsl atromoB. BomnnoBbeie ¢yHkiuu. KBaHTOBBIE
yucna. [IpocTpaHcTBeHHOE pacnpesesieHUue IMIOTHOCTU BEPOSITHOCTH JIs 3JEKTpPOHA B aroMme
BOJIOPO/JIA.

41. MuoroanexktponHsle atoMsbl. [Ipunnun Ilaynu. CTpykTypa 3HEPreTHYeCKUX ypOBHEH B
MHOTORJIEKTPOHHBIX aroMmax. [lepuonnyeckas cuctema sneMeHToB MenzeneeBa. PeHTreHoBckoe
n3nydeHne. 3akoH Moziu. TopMO3HOE PEHTT€HOBCKOE U3ITyYEHHUE.

42. ATOMBI B MarHUTHOM TI0JIe. Pacieriearne sHepreTudecknx ypoHel. D¢ ekt 3eemana.
AHnoManpHOE pacuierieHue. CriH 3J1eKTpoHa. ATOM B MOJIeKyJie. MOJIEKyIsIpHbIE CIIEKTPBI.

43. DneMeHThl KBAaHTOBOW TEOPHH H3IIydCHHUs. BBIHYXICHHOE W CIIOHTaHHOE W3Ty4YeHUE
dbotonoB. Koapdunuentsl DitHmTeitHa. TermtoBoe paBHOBECHOE M3TydeHHe. JIIOMUHECTICHITHSI.
[Ipunnun paGoTel KBaHTOBOTO TeHeparopa. OTKpwITBHIA pe3oHatop. CBOWCTBA JIa3€pPHOTO
W3JIy4E€HUS U €ro IPUMEHEHNE.

44. 30HHas CTPYKTYypa DHEPreTHUUYECKOTO CIEKTpa 3JIEKTPOHOB TBEPJOro Telsa. 3arojHEHUE
30H: METaJuIbl, AURJICKTPUKU MU TMOJIYNpOoBOIHMKHU. Pacnpenenenue ®epmu. YpoBeHb Depmu.
BrIpoxieHHEe 31€KTPOHHOIO ra3a B MeTajljax.

45. DNeKTpONpOBOJHOCTh METAJLJIOB. TemneparypHas 3aBUCUMOCTb. SABnenue
cBepxnpoBoguMocTH.  KymepoBckue — 3ekTpoHHbIE — mapsl.  MarHUTHbIE — CBOICTBa
CBEPXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHME MAarHUTHOTO MOTOKA. TyHHEIbHBIA KOHTAKT. Dddext
Jlxxozedcona u ero npumenenue. [loHsaTre BEICOKOTEMIIEPATypHOU CBEPXIPOBOAUMOCTH.

46. DNeKTpONpPOBOAHOCTh MOJYIIPOBOIHUKOB. [londaTe nABIPOYHOM MPOBOAMMOCTH.
TemnepatypHas ~ 3aBUCHUMOCTb  3JIEKTPONpPOBOIHOCTU.  COOCTBEHHBIE U IPHUMECHBIC
MOJIYIPOBOJHUKHU. DJIEKTPOHHBIA U JIBIPOYHBIM IOJYNPOBOAHUK. J[OHOpHBIE M aKUENTOPHbIE
SHEPreTUYecKre ypoBHU. Y poBeHb DepMu B MOTYNPOBOAHHUKAX.

47. KOHTaKT 3JME€KTPOHHOTO U ABIPOYHOIO MOJIYNPOBOAHUKOB. [loTeHnMansHbIl Gapbep p—N
nepexoja. BonpTamnepHas xapakTepucTUKa MOJYyIPOBOJHUKOBOIO 110a. TpaH3ucTop.

48. Crpoenue aromHoro siapa. Jedekr maccel. DHeprusi cBsizu. Monenu siapa. [Ipupona
SIIEPHBIX CUIL.

49. PagnoakTuBHOE M3Iy4eHHE M ero BHUJbL IIpuGophl sl perucTpany pajnoaKTHBHBIX
U3IYYeHUH W 4YacTull. 3aKOH pPaJUMOaKTUBHOIO pacraja. 3aKOHOMEPHOCTH oi-pacmaja u f3-
pacnaza.

50. Anepusie peakuuu. [IpeBpamenue siuep. Ponb HelitpoHoB. Peakiust genenus saep. Llenmnas
peakuus naeneHus. SnepHsiii peakTop. TepMosAepHbIl cUHTE3. DHEprus 3Be3[. YIPaBISIEMBIN
TEPMOSIICPHBII CUHTES.

51. CoBpemeHnHast ¢u3mueckass kapTuHa Mupa. Mepapxust cTpyktyp marepuu. YacTHIibl U
anTH4acTuipl. dusndeckuii Bakyym. CTaHaapTHas MOJENb JIEMEHTapHbIX 4acTull. KBapkwy,
JIENTOHBI, KBaHTHl (yHIAMEHTAIbHBIX moJeil. DyHJaMeHTalbHble BO3JIEHCTBUA. AJPOHBI.
I'opsiuast Moaens 1 3OO BeeneHHol.



