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AHHOTALUA
K pa6oueii nporpamme y4eOHOH IUCUUIINHBI «DH3HKa»

Kypc «®m3uka» B Illkome OGmomenmmmubl JlampHeBocTOUHOTO DemepanbHOTO
YHHBEpCUTETa YMTaeTCs Ha Miaamux Kypcax crenuaibaoctu 30.05.02 «MenunuHcKas
ouodusuka». Kypc ¢pusuku BritoyaeT B ceds mecTs pasenoB (MeXaHHKa, MOJIEKYIISp-
Hast M3HKa, HIIEKTPUYECTBO U MarHeTU3M, ONTHKA, aTOMHas QpHU3MKa, sjepHas (pU3HKa)
u obecrieunBaroTcs Kadeapoir obmieil ¢usznku. SIBIseTcs HEOOXOAMMBIM SIEMEHTOM
IIPY U3YYEHHUH JPYTUX TUCUUIUINH crienuanbHocTel [lkoner Gnomenuuuasl Hayk. Ou-
3WKa SBIISIETCS OIHOM M3 0a30BBIX YYEOHBIX MUCHUIUIMH MaTeMaTH4eckoro M ecTe-
CTBEHHOHAYYHOT'0 IIMKJIA 3HaHUH (perepaibHOrO OJI0OKa rocyJapCTBEHHOro 0Opa3oBa-
TENFHOTO CTaHJapTa BBICHIErO NMpOo(eCCHOHANBHOrO oOpa3oBaHus. du3Mka, Kak W3-
BECTHO, — 3TO HayKa, M3y4alolllasi 3aKOHbI ABWXXCHUS MaTepUU B JIOOOM €€ IpOosBIIe-
Huu. CleqoBaTeNbHO, MPUCTYIAS K W3YUCHHIO JTIO0OW APYroil ecTeCTBEHHOW HAyKH,
H3yvaroei «crnenuduyeckney 3aKoHbl IBHKEHUSI MaTePHH, CTYACHT JOJDKEH XOPOIIO
3HaTh OOIIHE 3aKOHBI ABIKEHHST MaTepun. Pu3nka GpopMUpyeT y CTYIEHTOB MPECTaB-
JICHHE O HEeH Kak O HayKe, ONMHMPAIOIIEHCs He TOJIBKO Ha TEOPETUYECKHE TIO3HAHMS, HO U
Ha 5KCHEPUMEHTAIBHYIO OCHOBY, M UMEET IPaKTHYECKHE MPHIOKCHUS B Pa3IM4HBIX
00JIaCTSAX YEJIOBEYECKON AEATENBHOCTH, CIIOCOOCTBYET (HOPMUPOBAHHIO Y CTYAEHTOB
HayYHOTO MHUPOBO33PEHHUS U COBPEMEHHOTO (DPM3HIECKOTO MBIIITICHHS.

«Du3nKa» CTPOUTCS KaK COYETAHUE JIEKIMOHHBIX, JaOOpaTOpPHBIX, NMpaKTHYe-
CKUX ¥ CAMOCTOSITEIIbHBIX 3aHATHI CTYACHTOB.

Henp u3ydeHns pasnena «oOmel GU3UKU», COCTOUT B TOM, YTOOBI IIPEACTaBUTh
(hU3UYECKYI0 TEOPHUIO TOTO MM WHOTO SIBICHHS, KaKk 0000IeHHe HAOIIOACHUH, K13~
HEHHOTO OIBITa M KCIIEPUMEHTA, 1 IPEACTABUTh 3TY TEOPHIO B BHJIE MAaTEMaTHUECKON
CBSI3U MEXIy (U3NUYECKUMH XapaKTEPHCTHKAMU 3TOTO SIBICHUS, CIOCOOCTBYIOIIETO
(hOpMHPOBaHHIO ECTECTBEHHO - HAYYHOIH KapTHHBI MHpa.

3anaun:

1. O3HaKOMJICHHE CTYIEHTa ¢ OCHOBHBIMHM NPOCTEHIIMMH METOAaMH Hadirone-

HUsL, UBMEPEHUS U DKCIICPUMEHTUPOBAHNSA,



2. popMupOBaHUE y CTYICHTOB CUCTEMBI 3HAHUI MO KJIACCHMYECKOH M COBPEMEH-
HOW (u3uKe

3. ¢opMupOBaHHE y CTYICHTOB OCHOBHBIX INPHHIMIIOB OINHCAHUS SBICHHN U
npoueccoB (YpaBHEHHS IBH)KSHUS, yPABHEHUS COCTOSHHUS, MOJIA U T.11.);

4. ¢hopmupoBaHHE y CTYAEHTOB IEJIOCTHOTO INPEICTABICHUS O (yHIaMEHTAb-
HBIX (PU3UUECKHX 3aKOHOMEPHOCTSIX, JIEXKAIINX B OCHOBE (PM3MUECKHX TEOpHH, (hOpMU-
PYIOIIUX COBPEMEHHYIO KapTHHY MUDPA;

5. ¢opMupoBaHHE y CTYAEHTOB OCHOB HAyYHOTO MBILIUICHUS, B YAaCTHOCTH, I10-
HUMAaHHMS TPaHULl IPEMEHUMOCTH (PU3HMUYESCKUX MMOHATHH U TEOPHH, yMCHHUS KaueCTBEH-
HO M KOJINYECTBEHHO aHAIN3HPOBATh CTETICHb JOCTOBEPHOCTH PE3YIbTATOB TEOPETHYE-
CKUX M 9KCIIEpUMEHTAJIBHBIX HCCIIEJOBAHUI;

6. popMupoBaHHE Yy CTYAEHTOB YMEHHUS YUNUTHIBATh BIUSHHUE Pa3IM4YHBIX (pakTo-
POB Ha paccMaTpuBaeMoe (Gu3HuUecKoe SBICHHE;

7. GopMHpOBaHUE y CTYACHTOB YMEHHS IPUMEHSTh TEOPETHUESCKUE 3HAHUS LIS
pelIeHHs MPaKTUYECKUX 33/1a4 KaK B 00J1acTu (hU3MKH, TaK U B IPYyruX 00JacTsiX ecre-
CTBO3HAHMSI.

Jist perieHus MOCTaBIEHHBIX 3a7ad Kypc (U3UKH ITIpelycMaTpHUBAaeT COOTBET-
CTBYIOLIME BHUABI y4eOHOH PabOThl — JIEKIMH, JIaOOpaTOpHBEIE pabOoTHI, CAaMOCTOSATEb-
HyI0 pabOTy CTYJCHTOB.

HauanbHble TpeOoBaHHS K OCBOSHHIO IHCIMIUIMHEL: 3HAHHE OCHOB Kypca (H3H-
KM ¥ MaTeMaTHKH CpeJHel 00Ieo0pa3oBaTeIbHON IIKOJIBI MIIM CPETHEro Mpodeccho-
HanbHOTrO 00paszoBanus. Kypc ¢u3uky HauMHaeTcst Co BTOPOTO ceMecTpa W Ipearosa-
raeT 3HaHHEe HayaJl MaTeMaTHYeCKOro aHalInu3a, AaHATUTHYECKOH TeOMeTpHH (BEKTOPHOH
anredpel) B 00bEME OJHOTO MPEALISCTBYIOUIETO ceMecTpa oOydeHHUs (IpOM3BOIHASA,
nuddepeniuan GyHKIUA OJHONH M MHOTHX MEPEMEHHBIX, HHTerpan, auddepeHmans-
HBIC YPaBHEHHS).

B pesynbrarte m3y4yeHUs] NaHHOW AMCHUILIMHBL y oOydaroniuxcsi (OpMHUpYIOTCS

CIIEIYIONINEe KOMIIETCHIINH (3JIEMEHTHI KOMIIETCHITHA ).

Kox u dopmynn- Jrtansl (OpMUPOBAHUS KOMIIETEHIIUH
POBKA KOMIICTCHIIUH




OK-1

CIIOCOOHOCTL K a0-
CTPAKTHOMY MBIIUICHHIO,
aHaIN3y, CHHTE3Y

3Haer

OCHOBHBIE (PU3MYECKHE 3aKOHBI M
KOHIIETIIIMU: 3aKOHBI KJIACCHUUYECKOH Me-
XaHUKH, BOXHEWIINE KOHLENIHWU CTaTH-
CTHYECKON (PU3UKH U TEPMOANHAMUKH;

HanOosee BakHble U (yHIAMEH-
TaJIbHBIC

JIOCTHKEHUS (hm3maeckoi

HayKH;

VmMmeer

NPUMEHATh (PU3NYecKne 3aKOHBI K
aHanM3y Hambonee BaKHBIX YaCTHBIX
CIIy4yaeB U MPOCTEUIINX 3a/1a4;

NPOBOJMUTL HU3MEpeHHs Qusnye-
CKHX BEJIMYMH U OLEHKY MOTPEIIHOCTEN

HU3MEPEHUN;

Bnaneer

OCHOBHBIM  OKCIIEPUMEHTAIBHBIM
MaTepHajIoM, OCHOBHBIMH HaBBIKaMH I10-
WCKa HaydyHOH HMH(pOpMannu, HE0OXOIu-
MOTO JUIsl pa3paboTKH COOCTBEHHBIX MPO-
eKTHBIX pPEIICHHH B HCCIEAYeMOH mpen-

METHOH 00J1acTH

OIIK -5

FOTOBHOCTh K HC-
MMOJIb30BAaHUI0  OCHOBHBIX
(hM3UKO-XUMHUYECKHX, Ma-
TEMAaTHYECKUX U HMHBIX
€CTECTBEHHOHAYYHBIX
MOHATUH U METOAOB IpPU
peleHnn npodeccuo-
HaJIBHBIX 33124

3Haer

OCHOBHBIC TOJIOKEHHUS Kiaccuye-
CKOH 3JIeKTPOJMHAMUKH, TEOPUIO KOJe-
O0aHMH ¥ BOJH, HMCXOJHBIC MPUHIIUIIGI
KBAaHTOBOW MEXaHHKH; OCHOBHBIC IOHS-
TUsI (GU3MKHA aTOMOB, aTOMHOTO spa H
3NIEMEHTAPHBIX YACTHII, CBSI3b (DU3MKH C

TEXHUKOH, JIpYTUMU

TIPOM3BOJICTBOM,
HayKaMmH,

VYmMmeer

IPUMEHATL CBCACHUSA U3 DJIEKTPO-
JAWHaAMUKHU, TCOPUH KoJieOaHui u BOJIH,
(I)I/I3I/IKI/I AaTOMHOI'o sdApa Ipu PpeUICHUU
KOHKPETHBIX 3a/1a4;

Bnaneer

HaBBIKaMH PabOTHl C MpUOOpamu;
OTIBITHBIMU (haKTaMH, KOTOpBIC JIeXaT B
OCHOBe Hamboyiee BaKHBIX (PUIUIECKIX
3aKOHOB




I[J'IH (l)OpMPIpOBaHI/IH BBINICYKA3aHHBIX KOMHeTeHL{I/Iﬁ B paMKax AJUCHUILUIWHBI
«Du3uKa TIPUMEHATOTCA CICAYIOIMUE METOIbI aKTHBHOTO/ HWHTEPAKTUBHOT' O O6yquI/IHI

«qIexnusi-0ecenay, « TUCKYCCHS.



. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM
YACTHU KYPCA

MOAYJb 1. MEXAHHUKA (36 yacoB, B TOM uncJjie 4 yaca ¢ MCNOJIb30BaHU-
em MAO)

Pa3znen |. Kunematuka (10 yac.)

Tema 1. OcHOBHbBIE NpeCTaABIEHHS CNIEUATBHOI TEOPUH OTHOCUTEILHOCTH
(1 yaca)

[onsiTHA IPOCTPaHCTBAa ¥ BPEMEHH, MX OTHOCHUTEIBHOCTh. T€J0 OTCYeTa, CHCTe-
MBI oTcuera. [ToHATHE MHEPIMATBEHOW W HEWHEPIHUAIBHON cucTeM oTcueTa. [Ipeobpa-
3oBaHus ["anuies:, CBA3BIBAIOIIME KOOPAUHATHI TOUKH OTHOCUTENIBHO MOABUKHOU U He-

HOI[BI/I)KHOﬁ HNHEPIUATIBHBIX CUCTEM OTCYETA.

Tema 2. Kunematuka MatepuajbHoil TOUku. (14)
[onsiTvss MaTepuanbHOW TOYKH, TpaeKTOpuH. CrOCOOBI 3aTaHUS TOJOKCHUS
TOYKH W €€ JBIKCHHS B JeKapToBOU cucteme orcuera. [lepememenue. [Tyrs. CBs3b

NEpEMEIICHUA C MPUPALICHUEM paluyC — BEKTOpA.

Tema 3. KuHemaTHyeckne XapaKTepUCTHKHM MaTepHATbHON TOYKH.(24)
CKkopocTh, yCKOpEHHEe, eIMHHIBI UX H3MepeHus. HopmansHOE (LIEHTpPOCTpEMH-
TEeNbHOE), KacaTelbHOE (TAaHT€HIMATbHOE) W MOJHOE YCKOpeHHs. CBS3b BETHYMHBI

MOJIHOTO YCKOPECHUA C BEJIMYMHAMU HOPMAJIbHOT'O U ITOJIHOT'O YCKOpeHHﬁ.

Tema 4. KunemaTn4yeckue ypapHeHHs PABHOMEPHOI'0 U PABHONIEPEMEHHOI 0
NPSIMOJIMHEHHOr0 ABMKeHH . (24)

PaBHOMEpHOE M paBHONEpPEMEHHOE [BMXeHHE. KuHemaTtndeckue ypaBHEHHS
PaBHONIEPEMEHHOTO MPSIMOJIMHEHHOTO JBI)KEHHSI M paBHOMEpHOTo. I'paduku 3aBucu-
MOCTH IIyTH U CKOPOCTH OT BPEMEHH I paBHONIEPEMEHHOIO U PaBHOMEPHOI'O MPsIMO-

JIMHEHHOTO JBUXCHMUA.



Tema 5. KuHemaTuka BpamiaTelbHOro JABHKEHUS] MATePHAJIBHOH TOYKH.
(249)

VYrnoBele nepeMenieHre, CKOpoCTh U yckopeHue. Enununbl ux uzMmepenus. Ku-
HEMAaTHUYECKOE YpaBHEHHE DPABHOIEPEMEHHOIO JBWKEHHS MaTepUalbHOM TOUKHM IO
OKPY>XKHOCTH. CBS3b BEJIMUYUHBI IOJTHOTO YCKOPEHUS NBMUKEHHUS MaTepUAIbHON TOUKU
110 OKPYKHOCTH C YIJIOBOW CKOPOCTBIO, YTJIOBBIM YCKOPEHHEM M PaJuyCcOM JABHKECHUS

MaTepUanbHON TOUKH.

Tema 6. [Ipeodpa3zoBanus I'annnes. [lpunuun orHocuTeabHOCTH [Nanuies.
IIpeobpazosanus Jlopenna. CnenctBus u3 npeodpazoBanuii Jlopenna. [TousTue
00 MHTEpBase U €ro MHBAPHAHTHOCTH. YeThpexMepHbIid MUp. Bo3MoXXHOCTB CBEpXCBe-

TOBBIX JIBM)KCHHUH.

Paszgen Il.

Tema 7. luHaMuKa MaTepHATbHOH TOYKH. 3aKOH COXpaHeHHUs] MMIYJbca.
(24, mpoBoaANTCS ¢ HcMOJab3oBaneM MAO).

BzaumopeiictBuss u cuibl. Macca Kak Mepa MHEPTHOCTHM M rpaBuTauuu. Mm-
nyibe. 3akoHbl HbioToHa. [Ipsimbie u oOpatHble 3amaun. CBOOOIHOE M HECBOOOIHOE
nBikeHus. [IoHsATHE O CHIIOBOM M OJJTHOPOAHOM CHIIOBOM IOJISIX. J[BHKEHHE Tena B Of-
HOPOJHOM CHJIOBOM I10JIe.3aMKHYTBIE U HE3aMKHYTbIE MeXaHHW4eckue cucremsl. Cu-
CTeMa MaTepHUaIbHBIX TOUYEK, €€ UMITYJIbC.3aKOH COXPAaHEHHS MUMITyJIbCa CUCTEMBI MaTe-
puanbHbIX TOYEK. [IBUKEeHUE Tell IepeMEHHON Macchl. Y paBHeHue Memepckoro. @op-

myna [lnonkoBckoro.

Tema 8. JHeprus, padboTa, MOIIHOCTb. 3aKOH COXpPaHEHHMS MeXaHUYeCKOM
IHeprum.(24.)

Pabora. Dueprus, MoutHocTs. [loTeHnnansHass U kuHeTH4eckas sHepruu. Ilo-
TCHLUANbHbIE (KOHCEpBAaTUBHBIC) cwiibl. [loTeHIManbHas 3HEPrHUs CWJI YNPYTOCTH.
CBsi3p MEXAY MOTCHIMAIBHON CHION M MOTEHIMAIbHON 3Heprueil. 3aK0H COXpaHEeHUs

OHEPrun B MCXaHUKE.



Tema 9. /IBn:keHue B moJie TAroTeHus. (24)

3akonsl Kemnepa. Cuia B3ammopeiicTBus Mexay CONHIIEM W TUTaHETaMH COJI-
HEYHOH cUCTeMHI (perieHne oopaTHO# 3anaun). 3akoH taroreHuss Herorona. OmerT Ka-
BeHauma. Cuia TsroreHus (TpaBUTAallMM), CHJa TSDKECTH, BEC Teja. Y CKOpEeHHE CBO-
00HOTO Ma/IeH!s, €r0 3aBUCHMOCTh OT BBICOTHI M IIMPOTHI MECTHOCTH. CHITBI MHEPLINH.
HenTtpobexnas cuia uHepiuu. Cruna Kopuomnuca. [loTeHIan U HapspKeHHOCTH Ipa-
BUTALIMOHHOTO TOJIS, CBSI3b MEKAY HHUMHU. JKBHBAJCHTHOCTh MHEPTHON M T'paBUTAIlH-
OHHOHN Macc, OIIBITHBIE MOATBEpPXKACHNUS. [lepBasi, BTopas, TPeThsl KOCMHUECKHE CKOPO-

CTH.

Pazgen IlI.

Tema 10. BpamaTejibHOe IBHKEHHE CUCTEMbI MAaTEPUAJIBLHBIX TO4YEK. (24)

MOMEHT UMIyYJIbCa MATEPUATBHONW TOYKU U CHCTEMbl MAaTEPUAIBHBIX TOUYEK OT-
HOCHTEIBHO TIOTIOCa M OCH. MOMEHT CHIIBI MaTepHabHOW TOYKHA U CUCTEMBI MaTepH-
AIBHBIX TOYCK OTHOCHUTEIIBHO IOJIFOCAa U OCH. Y PaBHEHHE MOMEHTOB JUISI CHCTEMBI Ma-
TEepHUAIbHBIX TOYCK OTHOCHTEIHHO TOUYKH (ITOJItOCA). 3aKOH COXPAaHEHUS MOMCHTa HM-
MyJbca MEXaHMYECKONW CHUCTEMBI OTHOCUTENBHO Mojroca. CBs3b MOMEHTA MMITYJIbCa C

YTJIOBOM CKOPOCTBIO.

Tema 11. [IunamMuka adCOJTIOTHO TBEPAOro Teaa. (24)

[onsitie abcomoTHO TBepaoro Tena. [locTymarensHoe W BpalaTesibHOE JIBUYKE-
HUs TBeporo Tena. LleHTp macc. OCHOBHOM 3aKOH AMHAMHKH BPaIlaTeIbHOTO JBUKE-
HUSI TBEPJIOTO TEJla OTHOCUTENBHO OCH. (Y paBHEHHE MOMEHTOB). MOMEHT MHEPLIUH Ma-
TepUaTbHON TOYKH U MEXaHWYECKOW CHCTEMbBI OTHOCHUTEIBHO TOYKU U OCH. JIBHKCHHE
TBEPAOTO Tela, 3aKperuieHHoro B Touke. CBoboanbie ocu. ['mpockomnsl. [peneccust ru-
pockora, Tupockonueckuit 3¢ dexT. Knnetndeckast sHeprusi ABMKEHUS TBEPIOTO Te-
na. Teopema ['roiirenca-llItelinepa. BbrunciieHne MOMEHTOB MHEpPLUU CTEPXKHS, LIH-

JUHIIpa, TeNa BpaueHus (OOIHii ciIydaii), mapa.

Tema 12. DeMeHTbI THAPOAMHAMUKH. (44)



Jlunuu W TPYOKM TOKa, ypaBHEHHE HEpa3pbIBHOCTU. YpaBHeHHE bepHysuu.
BuyTtpennee TpeHue (BA3KOCTH) XUAKOCTU. JlammHapHOE W TypOyJIE€HTHOE TEUYCHHS.
Uucno Peitnonpaca. JlamuHapHOE TeueHME BSA3KOH KUAKOCTH B KPYTIBIX Tpydax. Dop-
myna [lyaseitnss. Mertonsr onpenenenust Bs3koctr kuakoctu. @opmyna Crokca. ['pa-

Hu1b! mpuMeHnMoctd Gopmyn [lyaseiins u Ctokca.

Pazpen IV.

Tema 13. Kosieoanusi. 'apmMonuueckue kosiedanus. (24, NpoBOAUTCH C MC-
noyib3oBanuem MAOQ)

Kunematnueckoe ypaBHEHHE TapMOHHYECKHX KoneOaHuil. Ammuutyna, dasa,
HadanbHOMU (haza, yacToTa M IMKINYECcKas yacToTa Koyuebanuit. CKOpocTh, yCKOpEHHE 1
CHJIBI TIPH TapPMOHMYECKUX KosieOaHmsiX. 3akoH HbroTOHA /17151 TapMOHHYECKHX KoJieOa-
Huil. JluddepeHunansHoe ypaBHEHHE TapMOHUYECKHX KOJIeOaHWid, €ro pelieHHe.
OHeprusi rapMOHHYECKUX Konebanuid. ['padudeckas 3aBUCUMOCTh KHHETHIECKOH, TO-

TEHIMATFHOU U TIOJTHOHM 3HEPruil rapMOHUYECKIX KOJICOaHU OT BPEeMEHH.

Tema 14. IIpy:xunHbI, pu3HyecKkHii 1 MaTeMaTHYEeCKHIT MAsITHUKH, TIepHO-
Jbl UX KoJe0aHuil. (24)
[puBenennast muHa ¢pusndeckoro mMastHuka. Ockb mojBeca (puBeca) U OCh Ka-

YaHUH (HU3NMIECKOT0 MasTHUKA, KX 0OpaTUMOCTB.

Tema 15. CinoskeHHe rapMOHHYECKUX KoJIeOaHuid. (24)

Meton BekTOpHOH auarpaMmbl. CiokeHHe2-X TapMOHMYECKUX KojeOaHUi of-
HOW 4YacCTOThI U OJIHOTO HampaBieHus. Pe3yiabTupylomas aMmuTyaa 1 ¢asa Takux Ko-
nebanuii. CloKeHHe IBYX B3aMMHO MEPIEHANKYIISIPHBIX TAPMOHHUYECKHX KOJIeOaHuit ¢
Pa3HBIMH aMIUTATYJaMHU B OJMHAKOBOW 9acToTOH. CloskeHHEe rapMOHHUYECKUX KoyeOa-

HMI ¢ OJIM3KUMU YaCTOTaMU.

Tema 16. 3atyxaommue konedaHusi. (24)



Juddepennmanbaoe ypaBHeHHE 3aTyxalolux KosedaHuil u ero pemenue. Jle-
KpEeMEHT, JOorapupMUIeCKUl ACKPEMEHT M KO3 UIMEeHT 3aTyxaHus Konebanmit. Mx

(hM3UYECKUIT CMBICT M €TUHHUIIBI H3MEPEHUS.

Tema 17. BoIHy:K1eHHbIE KoJIeOaHUs. (24)

Bropoii 3axkoH HproToHA I BEIHYKICHHBIX KOJICOaHUN. Y CTAHOBUBIIHECS BHI-
HYX/IeHHble KoneOanus. JuddepeHunanbHoe ypaBHEHHE U €ro pellieHre I YCTaHO-
BHBIINXCS BBIHY)KICHHBIX KOJEOAHMIA IS CIIydasi, €CIH BBRIHYKAAIOIIAs CHIIa H3MEHs-
eTCsl TI0 TAPMOHHYECKOMY 3aKOHY. AMIDIUTYAA U (pa3a yCTAHOBUBIIHMXCS BBIHYKICH-
HBIX KojeOannii. Pe3zonanc. PezonancHas yacrora. I'padukn ammmurynHoii n dhazoBoi

PE30HAHCHBIX KPUBBIX IJId PA3JIMYHBIX 3HAYCHUH KOB(I)(bI/ILII/IeHTa 3aTyXaHus4.

Tema 18. Mexanudeckue BoaHbI. VHTepdepeHnnss MeXaHHYeCKMX BOJIH.
2u)

OCHOBHbBIE TIOHSTHSA: BOJHOBOE I0JIe, (DPOHT BOJIHBI, BOJHOBAs MOBEPXHOCTH,
MIPOJIOJIBHBIE U TTOTIEpPEYHbIE BONHBL. CBS3b MPOJOIBHBIX U MONEPEYHBIX MEXaHHYECKUX
BOJIH U UX CKOPOCTEH pacIpOCTpaHEHUs C yNpPYrUMH CBONCTBaMH cpeasl. Ilnockue u
cdeprudeckye BOJIHBL. YPaBHEHUE FAPMOHUYECKON BOJIHBI (BOTHOBOTO FAPMOHUYECKOTO
ayua). JITMHA BOJIHBI, €€ CBA3b C MEPUOJOM (4acToToii) u ckopocThio. [Tonsitue dazo-
BOH M TPYMIIOBOW CKOPOCTSIM BOJHEL. BoiHOBOE ypaBHEeHHe. 3ByKoBbIe BOJHBI. Kore-
peHTHBIE BOJHBL. PazHocTh xona. MHTepdepeHIys MexaHHYeCcKUX BOIH. Y cloBusl Max.

u Min. npu untepdepernnu. CTOsUNE BOTHBL

MOAYJIb 2. MOJIEKYJISAIPHASL ®U3UKA U TEPMOJINHAMMUKA (36

yac, B TOM 4ucjie 4 yaca ¢ ucnojbzopanuem MAQO)

Paszgen |I.
Tema 1. IIpenmet u 3ana4u MoJieKyasipHoi ¢usnku (1 1)
[Mpeamer u 33124 MOJEKYIAPHOH pu3rku. MoJieKy SIpHO-KHHETUYECKasi TEOPH S

BCIICCTBA. XapaKTepI/ICTI/IKI/I MOJIEKYJI U KOJIMYECTBA BEIIECTBA. AFpCFaTHBIe COCTOAHUA



BCHICCTBA U UX MPU3HAKH. CTaTUCTUYECKUI 1 TepMOI[I/IHaMI/I‘{eCKI/Iﬁ METOAbI B MOJICKY-

JSIpHOH (pU3HMKE U TEPMOIUHAMUKE.

Tema 2. DOMnupuyecKue ra3oBble 3aKOHbI. MoJieKy/JIsIpHO-KHHETHYECKas
Teopus UealbLHOro rasa. /[aBjienne uaeanbHOro rasa. (2 4)

OMNOUpUYECKHE Ta30BbIe 3aKOHBI: 3akoHBI JlanmbToHa, boims-Mapuorra, ['eit-
mioccaka, Hlaps, [lackansa, ABoragpo, Menneneesa-Knaneiipona, TeroBoe paciupe-
HUE TBEepABIX Teld. VmeanpHBIN ra3 Kak MOZIeNlb ra3000pa3HOro coctosHus. Momeky-
JSPHO-KWHETHYEeCKas: TEOpHs HiealbHOro Tras3a. JlaBleHHe WaeaabHOTO rasa. BeiBox

ocHoBHOro ypaBHeHus1 MKT uaeanbHoro raza. Oprorudeckas runoresa bonbimana

Tema 3. Tenioo0MeH 1 TePpMOANHAMHYECKOE PaBHOBecHe. (24)

TemnepaTypa u ee (HU3NUECKHI CMBICT B MOJICKYJISIPHO-KUHETHUECKOW TEOPHUH.
TemmooOMeH U TepMOAMHAMUYECKOE paBHOBecHe. TepMOMETpHUYECKOE CBOHCTBO, TEp-
MOMeTpHYecKas BelndrnHa. TepMoauHaMuvecKkas Iikaja Temmneparyp. Teopema Bonb-
[IMaHa O PaBHOBECHOM pAcCIIpe/IeICHUH YHEPTUH IO CTeHeHsIM cBoOoxbl. Uncio crerme-
Heil cBoOObI. 3aKOHBI HJealIbHOTO ra3a. M3zorepmudeckuil K03()OUIMEHT CXKIMaeMo-
CTH, TeMIlepaTypHblii koddduiuent. I'padudeckoe npeacraBieHne 3aKOHOB HIIEATBHO-

T0 rasa.

Tema 4. CkopocTH ra3oBbIX MOJIEKYJI. (2 4, MPOBOIUTCS € UCMOJIb30BaHHEM
MAO)

CkopocTy Ta3oBbIX MOJEKYN. M3MepeHHe CKOpPOCTH ra3oBbIX MOJeKyd. OmbIT
[ITtepHa, METOJ MOJIEKYJISIPHBIX ITyYKOB. OJIEMEHTHI TEOPHUH BEPOSTHOCTH. YacToTa U
BEPOSITHOCTh. J{MCKpPETHOE M HEMpPEPHIBHOE pacIpeneieHne BeposiTHOCTU. [lmoTHOCTH
BEPOSITHOCTH. YCIIOBHE HOPMHUPOBKH. Teopemsbl cioxeHuss n ymHoxeHus. Cpennue
3HA4YEHUsI CIIy4alHBIX BeJMUuH, piaykryanus. Pacnpenenenne MakcBema (mocTaHOBKa
3a1aun). BeiBoJ QyHKIMK pacrpelienieH|ss MOJIEKYIT M0 MPOEKLHUsIM ckopocteit. duzu-

YECKHUH CMBICI apaMeTpa GYHKIUH PACcpeleeHNs U IIOCTOSHHOW HHTETPHUPOBaHHUSL.

Tema 5. Pacnipenenenue MakcBesijia B npuBeaeHHoM Buje. (1 4)



Omnpenenenue (QyHKIUU pacrpeliesieHHss MOJIEKYJ Mo abCOMIOTHOMY 3HAYEHHIO
CKopocTH. l'eoMeTprueckoe HCTONKOBAaHUE IONydeHHOW ¢(yHKImu. Pacmpenenenue
Makcaemia B IpUBEACHHOM BUJie. PacueTsl XapakTEpHBIX CKOPOCTEW MOJIEKYJ IPH UX
XaO0TUYECKOM [JIBU)KEHUU: HAaWBEPOSITHEHIIEH CKOPOCTH, CpEelHEW W CpeaHell KBajpa-
TUYHOM CKOPOCTEH, CpeIHEN CKOPOCTHU MO MPOEKINH, CPETHETO0 MOJYJSI CKOPOCTH IO

MIPOCKINHU, CpeZ[Heﬁ OTHOCHTEIBLHOMI CKOpPOCTHU, U CBA3U MCKIY HUMHU.

Paznen Il

Tema 6. bapomeTpuyeckas popmysia u BbIBOA 3aKkoHa Boabnmana. (2 4)

Bapomerpuueckas ¢popmyina u BeIBoA 3akoHa bombimMana. CBs3b MeXAy pacnpe-
neneHussMu Maxkcseiuta u bonbsimana. Pacnipenenenne MakcBeiuia o 3HaUSHHSIM KH-

HeTHueckoi sHeprun. Pacnpenenenne Maxcsenna-bonsumMana.

Tema 7. BpoyHoBckoe aBuzkenue. (2 4)
BpoyHoBckoe npmkenne. Pacuer cpemHero kBajpara CMEIIEHHUs OpOYyHOBCKOM

yacTulel. Popmyna OWHIITEHHA-CMOITyXOBCKOTO.

Tema 8. DjieMeHTBHI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH HEPABHOBECHBIX
npoiueccos. (6 1)

DJeMeHTbl MOJIEKYIISIPHO-KUHETUYECKOH TEOpHH HEPaBHOBECHBIX IMPOIECCOB.
PaBHOBeCHOE M HEPaBHOBECHOE COCTOSIHHS. PenmakcaliioHHbIC TIPOIECCH U SBJICHHUS TTe-
peHoca. D¢ dekTuBHBI auaMeTp U 3PPEKTHBHOE CeueHHEe MOJEKyn raza. CpemHss
JuinHa cBoOoHOTO Tpobera. [loTeHuanbHas KpuBasi MEXMOJIEKYIIIPHOTO B3aHMMOIeHi-
crBus. TemmepaTypHasi 3aBUCHUMOCTb 3((EKTHBHOTO CEUYCHHSI MOJEKYJ]T M CpenHeit

JUTMHBI CBOOOAHOTO Tpo0era It Ta30B U KHUIKOCTEH.

Tema 9. Iudpdy3us. Camoguddysus. (2 4, NpoBOAUTCA € UCMOIbH30BAHHEM
MAO)

HOuddysus. Camoauddysus. Koapduumenr nuddysuun, 3aBucumocts kodddu-
nueHTa 1 QGy3un OT TeMIepaTypsl U AaBICHHA. BSA3KOCTh MM BHYTpEHHEE TpPEHUE.

KOZ‘)(I)(l)I/IHI/IeHT BA3KOCTU U €ro 3aBUCUMOCTDb OT TEMICPATYPhbl U JaBJICHUA. Paznmuune



TEeMIepaTypHBIX 3aBUCUMOCTEH BSI3KOCTH Ta30B M XHIKOCTe. TemaompoBOIHOCTS.
Ko3¢¢uuueHT TennonpoBoJHOCTH ra30B U €ro 3aBHCHMOCTh OT TeMIIepaTyphl M JaB-

nerns. CooTHOMIEHNE MeX Ay Kod(hQHUIIneHTaMu ITepeHoca.

Pa3zmea |l11.

Tema 10. BuyTpeHnss 3Heprus, padora, Temjiora (2 yaca)

HyneBoe Hawamo tepMomnHaMukd. TepMoauHaAMHYECKHE IMPOLECCH: paBHOBEC-
HBIE WM KBa3UCTaTHYECKUE, 00paTHUMbIe U HeOOpaTUMBbIe, KPYTOBBIE U IUKIAICCKUE.
Buytpennss sHeprus, pabota, Termtora. [IpuHINIT SKBUBaJCHTHOCTH TETUIOTH U paldo-

TBI, OIIBITHI Maﬁepa u ,Z[)Koyﬂﬂ. BLIBOﬂ NnepBOro Ha4yajia TCpMOANHAMUKH .

Tema 11. TemsioeMKocTh HI€aJIBHOIO ra3a. (3 uaca)

TennoeMKoCTh HAEaTBHOIO ras3a. TemIoeMKOCTb NMPH IOCTOSHHOM O00beMe U
JIaBieHuu. OHTanenus. BeiBonm ypaBHeHHs PoGepra-Maiiepa. [IpuMenenue mepBoro
Hadaja TePMOJWHAMHUKM K H30TIpOlleccaM HJeallbHOTO Ta3a. AnuabaTHBIM Iporiecc.

Pabora nneanpHOTO Ta3a Mpu aguadbaTHOM mporiecce. [IoTUTpOoImHEI mporecc.

Tema 12. Knaccuyeckasi Teopusi TenjioeMKoOcTeil razos (2 yaca)

Kiaccuueckass Teopust TEIIOEMKOCTEH Ta30B M TBEPABIX Tel (YHCIO CTENEeHeH
cBoOOIBI, TeopeMa bonbliMaHa O paBHOpacHpeAeNeHHH KHHETUYECKOW SHEPrHH II0
cTeneHsM cBoOobI). 3akoH Jromonra-ITTu. HemocTatku KitacCHYeCKOW TEOPHH TETLTO-

€MKOCTH TBEPAbIX TCJI. DIeMEeHTHI KBAHTOBOM TCOPUHN TCINIOECMKOCTHU.

Tema 13. Teopusi TensioeMkocTH TBepAbIX Tes edas. (2 yaca)
Teopus temoemkocT TBepAbIX Ten [ebas. BoiBox 3akona Jlebas. Xapakrepu-
CTHYECKasi TeMIlepaTypa TBEpJOro Tena win temmeparypa Jebas. Paszsurne Teopum

TCIIOEMKOCTHU TBEPABLIX TCJI U3 MPEACTABIICHUA O (l)OHOHaX u (1)OHOHHOM rase.

Paszpea IV.

Tema 14. Bropoe Haua0 TepMoAMHAMUKH. (2yaca)



Bropoe Hauano tepmoauHaMuku. GopMyIHpPOBKH BTOPOro Hauyana TepMOJUHA-
muku Kimaysnyca, Kenpsuna n [Inmanka. [k Kapro. BerBox paGoTsl U K.I1.J. Ua€aIb-
Horo nukia Kapno. Teopemsl Kapno.Teopema Knaysuyca o mpuBeneHHOU TEIUIOTE.
OHTpOIUS U TEPMOAWHAMHYECKHN CMBICT SHTPOIHMH B HACATEHOM 00paTHMOM IIpO-

mecce.

Tema 15. CraTucTHYeCKMH CMBICJ BTOPOr0 Ha4yaja TePMOAUHAMHKH.
(2uaca)
CTaTHCTHYECKUI CMBICI BTOPOTO Hadajga TePMOIUHAMHKH. BrIBox Qopmymisl

Bonpumana st suTponuu. 3aKoH Bo3pacTaHus 3HTponuu Kiaysuyca.

Tema 16. Peanbnble rasel. YpasHenue Ban-nep-Baanbca. (2uaca)
Peanbhble rassl. YpaBHenue Ban-nep-Baansca. @usnueckuil CMbICI TOCTOSHHBIX
BEJIMYMH ypaBHeHUs BaH-nep-Baanbca. TepMoanHamuka peanbHOro raza. BHyTpeHHsIs

OHEprusa u pa60Ta pCaJIbHOrO rasa.

Tema 17. Dpdext Ixoyas-Tomcona. (1uaca)
O dexr Txoynsa-Tomcona. Tepmonnnamuka 3¢ dexra xoymns-Tomcona. Kpu-
Basi uHBepcun auddepenpansaoro spdexra Jxoynsa-Tomcona. MHTerpanbhbiii 3¢-

ekt xoyms-Tomcona.

MOAVYJIb 3. JJIEKTPUYECTBO U MAT'HETHU3M (36 4ac, B ToM uncJe 4

yaca ¢ ucnojn3osannem MAOQO)

Paszgen |I.

Tema 1. dnexrpocratuka. (10 4, npoBoaUTCs ¢ Ncoab30BanneM MAQO)

Poinb aneKTpoMarHUTHRIX B3aUMOACHCTBUH B mpupoae. 3akoH Kynona. Dnexktpu-
yeckoe noje B Bakyyme. Hanpspkennocts nosist. Ilpunuun cyneprniozunuu. I1oTok Bek-
Topa HanpsbkeHHocTu. Teopema Octporpazackoro - I'aycca. DiekTpuueckue 3apsbl

KaK UCTOYHUKHU U CTOKU IJICKTPUICCKOTO IT10JIA. PacueT noneii. PaGoTa cun QJICKTPOCTA-



THYecKoro mouisi. IIoTeHIManbHbIM XapakTep JIeKTpocTaTHYecKoro mois. TeopeMa o
LUPKYIAIUA. EMKOCTh yenuHEeHHOro npoBojgHNKAa. CHCTEMBI IPOBOJHUKOB M HX €M-
kocTb. KonneHcaTopbl. J{UaeKTpUKU B 31eKTpocTaTuueckoM mnosne. llonspuzanus nu-
AeKTpuKoB. Bektop momspusanuu. [lone B mudmektpuke. Cernerosnextpuku. [Ibe-
300 deKT. DNEeKTPOCTPUKIMS. DHEPrusi B3aUMOJICHCTBHS IJIEKTPHUYECKHX 3apsoB.

CoOcTBeHHas OHEprus 3apsjaa. 3HepFI/IH QJICKTPHUYCCKOTO ITOJIA.

Tema 2. IlocTOAHHBIN 1eKTPHYECKHi TOK. (6 ).

JBrkeHue 3IIeKTpUUECKUX 3apanoB. [IOCTOSHHBINA 3JIEKTPUUYECKUI TOK, OCHOB-
HBIE XapaKTEpPHUCTHKH ToKa. 3akoH OMma B nuddepeHnanbHoil 1 HHTerpanbHol (op-
max. Croponnue cwibl. JJIC. 3akon Oma B 3aMkHyTOH 1enu. [IpaBuna Kupxroda. Pa-
60Ta 1 MolHOCTh ToKa. [lpupona Toka B Meramwiax. Kiaccudeckass Teopust 3JIEKTpo-
MIPOBOJHOCTU TEN U €€ HemocTaTKU. CBepXIpOBOAUMOCTh. DJIEMEHTbl KBAaHTOBOM Teo-
pHUH IIPOBOJMMOCTH IIPOBOAHUKOB. 30HHAS TEOPHS MPOBOAMMOCTH TBEPABIX Tel. [lomy-
MIPOBOAHUKH M WX MPOBOAMMOCTH. [IprMecHass IpoBOIMMOCTD MOJIYHIPOBOJAHUKOB. SIB-
JICHUS! Ha TPaHMIaX KOHTAKTa MOJIyIPOBOJHUKOB [10TyIpOBOTHIKOBBIN O, TPaH3H-

CTOp.

Paznen Il

Tema 3. CtaniuoHapHoe MarHuTHoe mnoJe. (6 4).

B3anmopeiicTBue 3meMeHTOB ToKa. 3akoH Awmrmepa. CTannoHapHOE MarHUTHOE
none. Bekrtop w™arnuTHOM wuHAykumMH. 3akoH buo-Capapa-Jlammacca. Pacuer
MarHUTHBIX TOJIEH (IPSAMOTro TOKa, KpyroBoro Toka). OCHOBHBIE CBOMCTBa MAarHUTHOTO
monsa. Teopema OcTtporpanackoro - I'aycca m Teopema O IHUPKYIALWA B MarHUTHOM
mone. Cuibl, JeicTByIOIIME HAa TOKM B MarHuTHOM mnone. Cuia Jlopenma. Dddexr
Xonna. MaruutHoe 1moJsie B BellecTBe. MarHuTHbIE MoMeHT aroma. Ilpeneccus
Jlapmopa. Ilpupona nua- u mapamarsetusma. OnbITel DWHINTERHA- 1€ Xaa3a, bapHerTa.
Knaccuueckass Teopusi mojii B MarHeTHKax: BEKTOp HaMarHWYMBAHUS, MarHUTHAS
BOCIIPUMMYHBOCTh, MOJIEKYJISIDHBIE W TOBEPXHOCTHBIE TOKH. MarHuTHoe MOJe Mpu
HaJIMYUN MarHeTHKOB. HampsKeHHOCTh MarHMTHOTO MoJisi. Teopema O HUPKYJSLUU B

Mar"d€Tukax. q)eppOMaFHeTI/IKI/I. IlocTossHHEIC MarHUTEL.



Paznen I11.
Tema 4. D1eKTPOMArHUTHAA WHAYKIHUS M KBa3HCTallMOHAPHbIE Mepe-
MeHHbIe TOKH. (6 4).

KBasucrannonapHoe MarHuTHoe moJie. SIBjaeHue 31eKTPOMarHUTHOW MHAYKITUH.
Onpitel @apanes. 3axkod Dapajnes. 1-1 runoreza Makcpemia. CaMOMHIYKIUS U B3aUM-
Has uHAyKIus. beratponsl. Kasucrammonapusie Toku. [lonydeHne nepeMeHHOTro TOKa.
Lenm mepeMeHHOTO TOKA, COMEpKaIIie CONPOTUBIICHIE, HHIYKTUBHOCTh, EMKOCTh. 3a-
koH OMa IJIs [IenH IepeMeHHOTO TOKa. Pe30HaHC B 2JIEKTPUIECKON LIEMH MEPEMEHHOT0

TOKa.

Paznen 1V.

Tema 5. YpaBHeHust MakcBeJls1a M OCHOBHbIE CBOHCTBA 3JIEKTPOMATHUTHBIX
BOJIH. (8 4, 2 yaca mpoBoOAUTCSH ¢ UcoNb3oBaHueM MAQ).

OHeprus MarHUTHOTO nouisd. 2-s1 runore3a Makcsemna. Tox cmemenus. Bzaumo-
0OYCIIOBIIEHHOCTD 3JIEKTPHUYECKMX W MAarHUTHBIX IIOJIeH. DJEKTpOMarHUTHOE IIOJIe.
VYpasHeHus Makcpesuta. @U3NYECKUIl CMBICT OTIENIBHBIX YpPaBHEHUI. DNEeKTpOMarHuT-
Hble BOJHEL [lomepeyHoCTh 3eKTPOMAarHUTHEIX BOJH. Co(ha3HOCTh U OPTOrOHAIBHOCTD
3JIEKTPOMAarHUTHBIX BOJH. CBOMCTBA 37IEKTPOMArHUTHBEIX BOJH. Bektop YMoBa — Iloii-
THHTA. DKCIIEPUMEHTAIBHOE HCCIICAOBAHNE IEKTPOMArHUTHBIX BOJH M UX TOIyYEHHE.
Bubparop I'epra. znyuenue nuHelHOTO oCIunIsITOpa. KapTrHa 37IeKTpOMarHUTHOTO
0JIs TMHEHHOTro ocIuIIATOpa. JlnarpaMMa HampaBieHHOCTH n3nydeHus. [llkana snex-

TPOMAarHUTHBIX BOJH. [IpuHIMD pannocBs3u.

MOIYJIb 4. OIITUKA (36 yac, B ToM 4ucje 4 4yaca ¢ HCHOJIb30BaHHEM
MAO)

Pazpmen |.
Tema 1. [Ipeamer u 3axa4u onTuKH. (2 4)
IIpeamer u 3amaun onTuky. PazButue npencraBieHuil 0 NIpUPOAE CBETA: PEIATU-

BUCTCKasl (hOPMYIIMPOBKA KOPIYCKYJISIPHO-BOJHOBOTO Jyanu3Mma csera. lllkama smek-



TPOMAarHWTHBIX BOJIH U ONTHYECKUH Ouana3oH. BonHOBoe ypaBHEHHME M €ro pelieHue
(BBIBOZ). YpaBHEHHUE IUIOCKOW CBETOBOW BOJHBI, CBOWCTBA, XapaKTEPUCTHKU U CTPYK-

TYpPBI CBETOBBIX BOJH (€CTECTBEHHBII 1 MOJISIPU30BAHHBII CBET).

Tema 2. U3aydenne 31eKTPOMArHUTHBIX BOJIH. (2 1)

Wznydenue sMeKTpOMarHUTHBIX BOJH. J{narpamma u3nydenus. MOIIHOCTD U3ITY-
4yeHus (BbIBOJ). YpaBHeHHUE ceprueckoil BOJHbI (BbIBOA). CTPOUTCS BOJHOBAs 30HA, B
KOTOpO#l peliaioTcsi ypaBHeHHss MakcBeisla M BBIBOJUTCS YpaBHEHHE CQepHUecKOi
BosHBI. Ha ocHOBe ypaBHEHHMS ChepHIECKON BOJIHBI CTPOUTCS IUarpaMma u3IydeHus 1

PAaCCUUTHIBACTCA MOIIHOCTD U3JTYYCHUS.

Tema 3. 3aK0HbI reOMeTPUYECKOIl ONTUKHU. (2 4, MPOBOAUTCS C UCIOJIb30BA-
nuem MAO)

3aKOHBI TEOMETPUYECKON ONTHKH, yCTAHOBICHHBIE HA OCHOBE OIBITHBIX JAHHBIX.
IIpunuun depMa Kak NIPUHLIMI HAUMEHBIIETO BpeMEHU. BbIBO/ 3aKOHOB reoMeTpuye-

CKOI OIITHKH Ha OCHOBE BHCKTpOMaFHHTHOﬁ TCOpUHU CBCTA (BOJ'IHOBI)IX HpeHCTaBHeHHﬁ).

Tema 4. OcHoBHbIE NOT0KeHUsI Teopuu DpeHesst OTPaKEHUsI U MPeToOMJIe-
HHS CBETOBBIX BOJIH HA TPaHuUIle ABYX cpel. (2 4)

OCHOBHBIE TONOXKEHUS Teopur DpeHens OTPaKeHUS W MPEITOMIICHHSI CBETOBBIX
BOJIH Ha rpaHule AByX cpell. COOTHOIIEHUS aMILTUTY/] NaJarouieil, OTpakKeHHOU U TMpe-
JIOMJICHHOHM CBETOBBIX BOJIH IIPY MaJICHUU CBETA HA TPAHUILY ABYX CpPEJ, BEIBOI (OPMYIT
Openenst. Ananuz ¢opmyn Openenst Mo amILiMTyaaM. 3akoH bprocrepa. MexaHusm

MOJISIPU3AIMU CBETA MPH OTPAKEHUU U MIPEIOMJICHUN Ha TPAHHULIE IBYX CpELl.

Tema 5. Anaau3 ¢popmya @peness no gpazam. (2 4)

COOTHOIIICHHS aMIUIUTY/ MAJAIONIeH, OTPaKEHHOW U MPETOMIICHHONW CBETOBBIX
BOJIH IIPY HOPMAaJIbHOM U CKOJIB3AIIEM ITaACHUH CBETA Ha TPAHHUIY ABYX CpeX (BBIBOX).
Beenenune koadduipenTos nagenus u orpaxenus u3 popmyn Openens. Ananusz dop-

myn @penens no dazam. I'paduieckoe npencrapnenue popmyn Dpenens.



Pazpea Il.

Tema 6. SIBJIeHMe MOJTHOT0 BHYTPEHHEI 0 OTpakeHHs. (2 4)

SIBIeHME TOJIHOTO BHYTPEHHETO OTpaKeHHs TeopeTHdecKoe HCCIEeIOBAHUE SIB-
JICHUS TIOJTHOTO BHYTPEHHETO OTPAKEHNSI DWXCHBAb/A, TOKa3bIBAIOIIEE, YTO CBETOBAsS
BOJIHA NPOHUKAET BO BTOPYIO CPeAy M CYLIECTBYET B OUEHb TOHKOM cCJIo€. DKCHEepH-
MEHTaJIbHOE MOATBEPKACHUE TeOpHH DiXeHBaIb1a MaHaeapmtaMoM. AHamu3 Gpopmy

@peHernst Ipy MOJIHOM BHYTPEHHEM OTpa)KeHUH. BOJIOKOHHAs ONTHKA.

Tema 7. Untepdepenuus ceera. (3 4, 2 yaca NpOBOAUTCS € UCNOIb30BAHNEM
MAO)

WnTepdepennus ceeta. Y cnoBusi BOSHUKHOBEHHS HHTEPPEPEHIIMOHHON KapTHHBI
WIN YCIIOBHSI KOTEPEHTHOCTH (BBIBOA). BBIBOJ ycClioBHII MakCHMyMOB MU MHHHMYMOB
HUHTep(EePEHIIMOHHON KapTHHBI Ha S3bIKE Pa3HOCTH (a3 U ONTHYECKON Pa3HOCTH XOHa.
CB3b pa3HOCTH (a3 M ONTHYECKOH Pa3sHOCTH XOJa NP CIIOKEHUH JIBYX KOT€PEHTHBIX
BosiH. CTpyKTypa WI€aIbHOIO BOJHOBOTO MHTEP(EPEHIIMOHHOTO OIS, MOJy4aeMoro
OT JBYX TOYEUYHBIX KOTE€PEHTHBIX HMCTOYHUKOB. OmnpeaeneHus NPOCTPAaHCTBEHHOW U

BpeMeHHOﬁ KOI€pCHTHOCTH.

Tema 8. BumumocTs nHTepdepeHIInOHHON KAaPTHHBI U €€ CBA3b CO CTENEeHbI0
KOrepeHTHOCTH HHTep(epupyoLuX Jdy4eii cBeTa. (2 1)

Buaumocts mHTEp(EpEHIIMOHHON KapTHHBI U €€ CBS3b CO CTENEHBIO KOT'€PEeHT-
HOCTH HHTepdepupyromux Jydeil cera. lllupuHa wHTEp(dEpEHIIMOHHONW IOJOCHI U
Pa3MBITOCTh HHTEPHEPEHLOHHON MOIOCHL. 3aBUCUMOCTb HHTEP(EPCHLIIMOHHON KapTH-
HBI OT a) TOJIOXKEHUS KpaHa; 0) MPOTHKEHHOCTH UCTOYHHKA; B) CTEIIEHM MOHOXpOMa-

THYHOCTH CBETA.

Tema 9. MeToabl ocylmecTBIeHUsSI HHTep(epeHIIUH: MeTO JAesieHus: (poHTA
BOJIHBI M METOJ JieJIeHUs] aMIUIMTYAbl BOJHBI KaK (pU3M4ecKasi OCHOBA ONTHYe-
cKOii anmapaTtypsbl. (2 1)

MeTozp! OCyIIECTBICHHSI HHTEP(GEPEHIIMN: METOI 1eJIeHNsI (PPOHTA BOJIHBI U Me-

TOA ACJICHUA aMIUIMTYJbl BOJIHBI KaK (1)I/I3I/I"ICCK3.H OCHOBa ONTHUYECKOU anraparypbl.



[Nony4yenue nHTEp(HEPEHIIMOHHBIX MOJIOC PABHOTO HAKJIOHA M IOJIOC PABHOM TOJIIIMHEL.
Konbra HertoToHa (BEIMMCIEHNE paiiyCOB CBETIBIX U TEMHBIX KOJIEI] U3 XapaKTEPHCTHK
uHTEepPEePEHIIMOHHON cxXeMbl Tony4ueHus konell HpioToHa). MHoromyueBas unrepde-

pentwst. [TpuHIMT paboTel HHTEP(HEPSHIMOHHOTO (QHITBTPA.

Pa3zpea IlI.
Tema 10. [Inppaxkuus ceera. [lpunuun I'rolirenca-®peneas. (2 1)
Hudpaxuums ceera. [Ipuniun Nolirenca-dpenens. Meroz 300 @peHenst (BbIBOK).
Omnpenenenne MakCHMYMOB 1 MHHHUMYMOB AM()PAKIMOHHONW KapTHHBI IO METOIY 30H

Openenst. Yenosus nudpakinun Openenst u @paynrodepa.

Tema 11. Indpaxkuusa OpeHesisi HA KPYIrJI0M OTBEPCTHH U AUcKe. (3 4)

Hdudpaknus OpeHernst Ha KPYIIIOM OTBEPCTUH U TUCKE (KaUeCTBEHHOE TIOJIyYCHHUE
mupaknuoHHbIX KapTuH). [latHO Ilyaccona. 3oHHas IutacTHHKA (aMIUTMTyOHAS IU-
¢pakumonHas kaptuHa U (pazoBast nudpaxiuonHas kaptuHa). Hudpakuus PpayHro-
¢epa Ha menu (rpadudeckoe morydeHne AU(GPaKINOHHON KapTHHBI). BriBoa ycnoBuit
MaKCUMyMOB U MUHHMYMOB AM(PaKIMOHHOW KapTHHBEL. BimMsHHE IIMPHHBI IIENU U

pa3MepoB UCTOYHUKA Ha JU(PAKIHOHHYIO KapTHHY.

Tema 12. Teopus nudpakuMoHHOI pemieTkH. (2 1)

Teopust mudpakunoHHOW pemeTkn (aUdpakIMOHHAS KapTHHA KakK pe3yibTaT
MHOTOJIy4eBOW MHTEp(EPEeHIINH; IPEICTABIICHNE PE3yIbTUPYIOMINX Kojiebanuit nudpa-
TMPOBAaHHOTO CBETa Ha 3KpPaHE B KOMILJIEKCHOM BH/JIE; METOJl T€OMETPUUECKOH Iporpec-
CUM). AHalM3 paclpe/esieHiss UHTEHCUBHOCTH B JU(PaKIMOHHON KapTuHE (yCIOBHUS
TJIaBHBIX MaKCHMYMOB, TJIABHBIX MUHHMMYMOB M IIOOOYHBIX MHUHHUMYMOB). MeTon pac-
Yyera JUQPaKIMOHHON KapTUHBI OT PEUIETKH (OIpe/IeIeHNE TOI0KEHIH TTIaBHBIX MaK-
CUMYMOB, TJIaBHBIX MUHIMYMOB ¥ TTOOOYHBIX MUHAMYMOB; YHCIIO TIOOOYHBIX MHHUMY-

MOB; PacdeT UHTEHCUBHOCTEH INIaBHBIX MAKCUMYMOB)

Tema 13. J/IBoiiHOe jay4YenpenomjeHHe, MOJSIPU3AalUsl CBeTa NPH ABOIHOM

JyvenpesomiieHun. 3akon Masoca. (2 )



[TpoxoxneHne cBeTa 4epe3 aHU30TPOIHBIE cpelbl. JBolHOE JIydenpenoMieHue,
MOJISIpU3alMs CBETa NpH JBOWHOM JydemnpenomieHud. 3akoH Mamtoca. CTpykTypa
3JIEKTPOMAarHUTHOM BOJIHBI B aHU30TPONHOM cpene. Teopus dpenenst ABOWHOTO Jdyye-
TIpeoMIIeHHs (MOTy4eHHE ONTUYECKOM MHIAMKATpHuChl PpeHens Ui OXHOOCHBIX KpH-
CTaJUIOB; JTy4YH, BOJIHOBBIE HOPMAJM W CBs3b MeX1y HUMH; dopmynsl Openens). Ilo-
CTPOEHHE BOJHOBBIX IOBEPXHOCTEH M BOJIHOBBIX ()POHTOB CBETOBBIX BOJH B aHH30-

TPOMHBIX KpUcTayUIax (mpuHnu I roireHca).

Pazpen 1V.

Tema 14. BzanmoneiicTBue cBeTa ¢ BelecTBoM. (2 1)

BsaumopeiictBue ceta ¢ BemectBoM. HopManbHas ¥ aHOMajibHAs AUCIEPCHH.
OnekTpoHHast Teopus nucnepcu. BeiBox ¢hopmynsr 3enbmetiepa. KommiekcHOCTh 110-
Kazarens MpeoMIIEHUS, AaHAIIU3 TEOPETUYECKON TUCIIEPCUOHHON KPUBOM 3aBUCHMOCTH
MI0Ka3aTelisl MPEIOMIICHHS OT YaCTOTHI cBeTa. Teopus IuCTepCcuu — TEOpHs OKa3aTels
nipenomiieHust. [lornomenne cBera BemecTBoM. 3akoHbl byrepa-JlamGepra u bepa. 3a-
BHUCHMOCTH KO3()(UIMEHTa MOTJIONIEHNsI OT JJIMHBI BOJHBI CBETa W €ro (hu3ndeckui

CMBICIJI.

Tema 15. Paccesinne Pajiest u Bo1BOa 3aKkoHa Pajies. (2 1)

[IpoxoskaeHue cBeTa yepe3 ONTHUECKH HEOJHOPOAHYIO CPEIy, paccesHHE CBETa
KaK siBJIeHHE Au(pakuy Ha HEOJHOPOJHOCTSIX Cpelsl (IBJICHHE HECOOCTBEHHOTO CBe-
YeHUs cpesibl). BUbl paccestHus: MOJIEKYISIpHOE; B MYTHBIX Cpe/iaX; KOMOWHAIMOHHOE.
Mupukarpucel paccesnus. Paccesnue Panes u BeiBox 3akoHa Panes. Ionspuzanuus pac-

CCAHHOI'O CBCTA.

Tema 16. Bpamenue MJIOCKOCTH NOJAPH3AIUH CBeTa ONTHYECKH-
aKTHBHBIMHU BenlecTBaMu. 3axoH buo. (2 4)

OnTuuecKku-akTUBHBIE BEIECTBA. BpaleHne MiI0CcKoCTH NONApU3aLUU CBETA OIl-
TUYECKH-aKTUBHBIMH BemlecTBaMH. 3akoH buo. Teopust @penHens BpamieHus MIOCKOCTH

noigpusanuu. TemoBoe n3nydeHne. PaBHOBeCHOE U3ITyYeHHE B TOJIOCTH. AOCOIIOTHO



YCPHOEC TEJI0, XapaKTCPUCTUKHU U3JTYUCHUA abCOITIOTHO YCpHOro TeJia. 3akoH KI/IpXFO(l)a.

CriexTpanbHast KpUBast U3Ty9CHUS.

Tema 17. 3akon Credana-boabmana u 3akoH cMemieHusi Buna. (2 v)

3akoH Credana-bonpiMana u 3akoH cMmenieHns: Buna. ®opmyna Pames-/xunca
u ynbrpaduonerosas karactpopa. Popmyrna [Tnanka. KBantoBas npupona TeruioBoro
n3nyuenus. Potoaddexr. DkcnepuMeHTanbHOE HaOrOMeHHe M 3akoHbl CTONETOoBA.

Teopus potoaddexra DitHireiina, ypapueHue JitHiTeliHa. DOTOHBI 1 UX CBOKCTBA.

1. CTPYKTYPA U COJAEP)KAHUE NMPAKTUYECKOM YACTHU
KYPCA
IpakTuyeckue 3ausitus (90 yac.)
TeMbl NpaKTHYECKUX 3aHATHH M0 MexaHuke (18 yacos, B ToM uncJie 8 yaca

¢ ucnoab3zopannem MAO)

3anstue 1. Knnematika MaTepHaIbHOM TOUKH M TBEPAOTO Tena (2 4acoB)

3ansitue 2. OCHOBHOE ypaBHEHME AMHAMUKHA MaT€pHAJbHOM TOUKU B MHEPLIH-
AIBHBIX ¥ B HEMHEPLUAIBHBIX CUCTEMax OTcueTa. (4 yacoB)

3ansaTue 3. 3aKOHBI COXpaHEHHS] UMIYJIbCa, SHEPTHU. (4 4acoB, MPOBOIHUTCS C
MAO)

3anstue 4. Jlunamuka TBepaAoro tena. (4 yacos, 2 yaca nposoautcs ¢ MAO)

3ansaTune 5. Mexanuveckue KoineOaHus U BOTHBL (2 4acos, mpoBoauTcs ¢ MAO)

TeMbl NPaAKTHYECKHUX 3aHATHI 0 MOJIEKYJISIpPHOH (pU3MKe M TepMOAMHAMMH-

ke (18 yacos, B ToM yucJjie 4 yaca ¢ ucrnojabzopannem MAO)

3ansaTue 1. MncansHeiil ra3. YpaBHEHHE COCTOSIHUS UACATHHOTO Ta3a. (4 4acoB).

3anstue 2. MonekysipHO-KMHETHYeCKas Teopus. Pacnpenenenue MakcBemia u
Bonbrimana (2 4acoB, MpOBOIUTCS ¢ UcoIb30BaHHeM MAQ)

3anaTue 3. DieMEHTH MOJIEKYIAPHO-KMHETHYECKOH TEOPHH HEPaBHOBECHBIX

nporeccoB. SIBieHus nepeHoca (2 yaca)



3ansTue 4. [lepBoe HAYaIO TEPMOIUHAMHUKH. TEIIOEMKOCTh. Y paBHEHHS MPO-
LIECCOB HA OCHOBE MEPBOT0 Hadaixa TEPMOAMHAMUKH I NACATBHBIX ra30B (4 4acoB)

3ansaTue S. Bropoe Hayano TepMoguHAMUKA. DHTPOIHS (2 9acOB, IPOBOIUTCS C
ucronap3oBanneM MAQO)

3ausTue 6. PeanbHble ra3pl. YpaBHeHue BaH-nep-Baansca. TepmonnnaMmuka pe-
QIBHOTO ra3a (2 4acoB)

3ansaTue 7. Kuakoctu. Kanmmuisipasie siBineHus (2 gaca)

Tembl NIpaKTHYECKUX 3aHATHIA N0 JIeKTPHUYeCTBY H MarHeTusmy (18 uacos,

B TOM 4YHcJie 4 yaca ¢ ucnojab3oBanuem MAQO)

3ansaTue 1. DnekTpocTaTnuueckoe moJjie B Bakyyme(4 4acoB, MPOBOJUTCS C HC-
nois3oBanneM MAQO)

3ansaTue 2. [udIEKTPUKH B SIEKTPOCTATHIECKOM TI0JIe (2 4acoB).

3ausitue 3. [IpoBOAHUKH B 3JEKTPOCTATUUECKOM TMOJE. DIEKTPOEMKOCTh. KOoH-
JIeHCaTOpHI (4 4acoB).

3ansTue 4. [IocTOSHHBIH AJIEKTPUYECKU TOK (4 4acoB).

3ansaTue 5. MarHuTHOE 10JIe TIOCTOSHHOTO TOKA B BaKyyMe (4 9acoB, IPOBOAUT-

csa ¢ MAO).

Tembl npakTHYecKuXx 3aHATHI Mo ontuke (36 yacoB, B TOM 4ucJe 6 yaca ¢

ucnoab3zoBanuem MAQ)

3annaTue 1. M3nydenne 37eKTpOMArHUTHBIX BOJH. (4 1)

3ansaTHe 2. 3aKOHBI TEOMETPUIECKOM ONTHKH. (8 1)

3ansaTue 3. Uatepdepenuus ceta. (4 4, nposoaurcs ¢ MAO)

3ansaTue 4. [ludpaxuus ceera. [Ipunuun [Noiirenca-Openens. (4 4, 2 yaca npo-
Bogurcs ¢ MAO)

3ansTue 5. J[BoiiHOE JydenperoMiIeHNe, ONAPU3aIHsl CBeTa P IBOMHOM ITy-
YemnperoMieHud. 3akoH Maoca. (4 4, , 2 gaca mposogutcst ¢ MAO)

3ansTue 6. 3axoH Credana-bonbiMana 1 3aK0oH cMeneHust Buna. (4 1)



3ansTue 7. Teopust nznydenus cera. ['mnoresa [lnanka. (8 4)

JlaGopaTtopHble padoThl (72 yac.)

JlaGopaTtopHasi pa6oTa Nel. MaremaTiueckuii U PU3NICCKUN MASTHHK.

JlaGopaTopuas padora Ne2. M3ydeHne neHTpoOEIKHOM CHITBI HHEPIHH.

JlaGopaTtopHasi padora Ne3. 3akoH COXpaHEHUS YHEPTUH Ha MpUMEpe MasiTHUKA
Makcaena.

JlaGopaTtopHasi padora Ned. /[uHamuKa TBEpIOTO Tella HA TMpUMEpPE M3yUCHHE
MIPELEeCCHU TUPOCKOTIA.

JlaGopaTopHasi paGora NeS. YpaBHeHUEe COCTOSIHUS UAEaTIbHOTO ras3a. 'a3oBble
3aKOHBI.

JlaGopaTtopHas padoTa Ne6. Pactipenenenne MakcBena o CKOpOCTSIM.

JlaGopaTtopHas padora Ne7. OnpernerneHue OTHOMICHUS TEIUNIOEMKOCTEH BO3IyXa
TIPY TIOCTOSIHHOM JIaBJICHUN M ITOCTOSIHHOM 00'BbeMe.

JlabopatopHas padora Ne§. OnpeneneHue TemI0eMKOCTH TBEPbIX TEN.

JlabopatopHas padora Ne9. OnpeneneHue yaenabHOT0 3apsiia dJeKTPOHa - € K m
METOZIOM MarHeTpoHa.

JlaGopaTtopHas pa6ota Nel0. MarautHOe mojie 3eMIIH.

JlaGopaTtopHasi padora Nell. M3mepenne RLC meTomoM mocTta mepeMEeHHOTO
TOKa.

JlaGopaTopHas padora Nel2. VccnenoBaHue neTiau rucrepesuca.

JlabopaTopunas padora Nel3. DxcrepuMeHTanbHOE oOIpeneneHne (GOKyCHBbIX
paccTOsIHUI TOHKUX JIMH3.

JlaGopaTopuas pa6ora Neld. /ludpaxims cBeTa Ha HIETH.

JladopatopHnas padora NelS. Konsua Helotona.

JlabopaTopuas padora Nel6. DxciepumenT Ppanka u ['epria ¢ HeOHOBOH TpyO-

KOH.

I11. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOIIIUXCS



Y4eOHo-MeTOgNYEeCcKOe 00eCTIeYeHIE CaMOCTOsITETFHON Pa0O0Thl 00YJIarOIIUXCS 110
mucuurnae «dusunka» npencrasieHo B [Ipunoxkennn 1 u Bkitovyaet B celst:

TiaH-rpa MK BBIMOJTHEHUS] CAMOCTOSITEILHON paOOThI 110 AUCIUIUIMHE, B TOM YHC-
Jie PUMEPHBIC HOPMBI BPEMEHH Ha BBITIOTHCHUE 110 KaXJIOMY 3aJJaHHIO;

XapaKTePUCTUKA 3aJaHUN JUIS CAMOCTOSATCIIEHOW Pa0OThI O0YJArOIIUXCSI U METO-
JIMUYECKHE PEKOMEHIAIUH [0 UX BBIOJIHEHUIO;

TpeOOBaHMs K MPEICTABICHUI0 U O(OPMIICHHIO PE3YJbTATOB CaMOCTOSITEIBHOM
paboTHr;

KPUTCPUU OLCHKHU BBIITOJHCHU A CaMOCTOSTEILHON pa6OTBI.

IV. KOHTPOJIb JOCTHXXEHUSA HEJENR KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPM BBITIOJIHEHMN BCEX
JJABOPATOPHBLIX PABOT, ITPEJYCMOTPEHHBIX PITY JIOM.

[Ipuem sK3aMeHa WK 3a4€T MOTYT OCYIIECTBISATHCS B (hopMax:

-TECTUPOBAHUS;

-YCTHOH CAauy MaTepuaa;

- IO pe3yJIbTaTaM PENTHHTIA.

Ne | Konutpomupyem OneHOYHbIE CPeCTBA - HANMCHOBAHNE

n/n bIe MOYITH/ Konp! u srans TeKyL[Mil KOHTPOJIb | HPOMEKYTOUH

paszmens / TeMbl (hopmupoBaHusT as aTTecTaIys
JCIIUTLTAHBL KOMIETCHIHUH

1 Pasnen 1. du- YcTHBIi onpoc DK3aMeH
suueckue ocuo- | (OIIK-2) | 3maer (YO-1) Bompocst
BBl MEXaHUKU 1-16

YerHbli onpoc DK3aMeH

(YO-1) Bormpocst
Ymeer Kontposbhas pabora | 1-16

(ITP-2)

Tecr (ITP-1)

YerHsblit onpoc OKk3aMeH

YO-1 Bompocst

Brageer g{OHTpZ)J’[LHaﬂ pabota 1-16p

(ITP-2)

2 | Paspmen 2. 3naer YcTHBIi onpoc DK3aMeH
OCHOBBI (OIIK-2) (YO-1) Bompocst
TEPMOAMHAMHKH 17-35
u Vet YcrHslit onpoc Dk3aMeH
MOJIEKYJIIPHOM (YO-1) Bompocsl




(uzuku Kourponbhas pabota | 17-35
(ITP-2)
Tect (TTP-1)
YerHbli onpoc DK3aMeH
Brazeer (YO-1) Bompocst
Konrtponshas pabota | 17-35
(T1P-2)
Pasnen 3. YcrTHBIi onpoc DK3aMeH
Onekrpocraruka | (OIIK-2) | 3naer (YO-1) Bompocst
U MOCTOSTHHBII 36-53
EKTPUUECKUI YcrHblit onpoc OK3aMeH
TOK (YO-1) Bompocs
Ymeer KonrposbHas pabora | 36-53
(ITP-2)
Tecr (ITP-1)
Yerublit onpoc Ok3aMeH
Brazeer YO-1) Bompocst
Kontponshas pabota | 36-53
(ITP-2)
Pasnen 4. YcTHBIi onpoc DK3aMeH
Onekrpomarner | (OIIK-2) | 3maer (YO-1) Bompocst
u3M 54-75
YcTHbIii onpoc OK3aMeH
(YO-1) Bompocst
Ymeer KontponbHas pabora | 54-75
(ITP-2)
Tecr (ITP-1)
YcTHBIi onpoc DK3aMeH
(YO-1) Bormpocst
Bnaneer KontponbHas pabora | 54-75
(I1P-2)
Pedepar
YerHbI# onpoc DK3aMeH
(OIIK 2) | 3maer (YO-1) Bompocst
76-99
YcTHbIii onpoc OK3aMeH
(YO-1) Bompocst
Ymeer KontponbHas paboTta 76-9%
(ITP-2)
YerHbIi onpoc DK3aMeH
Brazeer (YO-1) Bompocst
KontposbHas pabora | 76-99
(I1P-2)
Pasnen 5. VYeTHblit onpoc DK3aMeH
BonnoBast (OIIK-2) | 3uaer (YO-1) Bompocst
OITHKA 100-111
YcerHBIH onpoc DK3aMeH
(YO-1) Bormpocst
Yaeer KonrtponsHas pabora | 100-111
(ITP-2)
Ycrusblit onpoc OK3aMeH
Brazeer (YO-1) Bormpocst
KontponsHasg pabora | 100-111




(I1P-2)

6 Pasnen 6. YcTHBIi onipoc DK3aMeH
KsanToBas (OIIK-2) | 3uaer (YO-1) Bormpocst
¢dusnka 112-126

YcerHbIH onpoc DK3aMeH

YO-1 Bompocst

Ymeer %OHsz)JTLHaH pabora 112H-1126

(ITP-2)

Yerusblit onpoc Ok3aMeH

(YO-1) Bormpocst
Brnaneer KontponsHasg pabota | 112-126

(ITP-2)

Pedepar

TumnoBble KOHTPOJBHBIE 3aJaHMsI, METOAWYECKHE MAaTepHajbl, OMNpeAesonIne
HpOLEAYpPbl OLICHUBAHUS 3HAHUM, yMEHUN M HaBBIKOB U (WJIM) OMbITA JESTENBHOCTH, a
TaKoke KPUTEPHUU U IOKa3aTesd, HeOOXOAUMBIE ISl OLCHKH 3HaHWH, YMEHHH, HABBIKOB
1 XapaKTepH3yIoIue 3Tansl (OPMUPOBAHHS KOMIIETCHIIMI B IIpoLiecce OCBOEHHs o0pa-

30BaTENIBHON TPOrpaMMel, IpeacTaBiaeHs! B [Ipunoxenun 2.

V. CIACOK YYEBHOM JINTEPATYPHI 1 HH®OPMAIIMOHHO-
METOIUYECKOE OBECHHEYEHUE JUCIUIIJINHBI

OcHoBHas quTEpaTYpa
1) ®wusuka [DnekTponHsIi pecype] : yueonuk / @emoposa B.H., ®aycros E.B. - M.:
I'DOTAP-Menua, 2011. — 384 c.
http://www.studentlibrary.ru/book/ISBN9785970419830.html

2) Wsnues, A.J[. ®dusuka [DnexTpoHHbIi pecype] : yue6HOoe mocobue / A.J[. UBnu-
eB. — DunekTpoH. Aan. — Cankr-IlerepOypr : Jlanb, 2009. — 672 ¢. — Pexum nocty-
na: https://e.lanbook.com/book/163

3) Kucenesa, I'. I1. ®usuka [IekTpoHHbIH pecype] : Yueb. mocobue st MOAroTo-
purenbHbIX otaenenuii / I'. 1. KuceneBa, B. M. Kucenes. - KpacHosipck: Cud. denep.
yu-T, 2011. - 308 c. - ISBN 978-5-7638-2315-8. - Pexum gocryma:
http://znanium.com/catalog/product/441999

4) ®dusuka: Yuedbnoe nmocodue / A.B. Unstomonok, I1.B. Acraxos, N.A. I'onuapen-

k0. - M.: HUL] UH®PA-M; MHn.: Hos. 3nanue, 2013. - 600 c.: um; 60x90 1/16. -


http://www.studentlibrary.ru/book/ISBN9785970419830.html
https://e.lanbook.com/book/163
http://znanium.com/catalog/product/441999

(Briciee oOpasoBanwme). (meperuier) ISBN 978-5-16-006556-4 - Pexum nocryma:
http://znanium.com/catalog/product/397226

5) CremanoBa B.A. ®usnka [DNeKTpOHHBIH pecypc]: Tab0paTOPHBIH MPAKTHKYM C
KoMIIbloTepHBIMU MozesiMu/ CtenanoBa B.A.— DIeKTpOH. TEKCTOBBIE TaHHbIE.— M.:
Wapatenbckmit  JJom  MUCuC, 2010.— 128 c— Pexum  mocryma:
http://www.iprbookshop.ru/56596.html

6) Bamumes M.T., [To3Hep A.A. Kypc obueit ¢pusuku : YueOHoe mocobue. 2-¢ u3-
na., crep. — CII6.: M3marensctBo «Jlans», 2010. — 576¢. http://e.lanbook.com/books/38/

7) Kypc dpusukn: Yuebuuk mms By3os: B 2 1. T. 2. 6-e uzn., ucnp. u gor. / [Tox pen.
B.H. JIozosckoro. — CII6: M3narenscrBo «JIane», 2009. — 608c.
http://e.lanbook.com/books/239/

8) Kypc dpuzuku: YueOnuk s By3os: B 2 1. T. 1. 6-e uzn., ucnp. u nor. / [Tox pen.
B.H. JIo3osckoro. — CII6: U3gatensctBo «JIane», 2009. — 608c.
http://e.lanbook.com/books/236/

JonoanutenbHas JuTepaTypa
1)  Ileuenko O.FO. OcHOBBI (H3UKH TBEPAOro Tena [INEeKTPOHHBIH pecypc]:
yuebHOoe mocobme/ IlleBuenko O.FO.— DnekTpoH. TekcroBwle gannbie.— CI10.: YHu-
BEPCUTET HUTMO, 2010.— 77 c— Pexum JocTymna:
http://www.iprbookshop.ru/67512.html.

2)  Koummaa E.A. OcHOBB (DH3HKH JKHUIKOKPUCTAUTMIECKAX CHCTEM [DIIeK-
TPOHHBIA pecypc]: yueOHoe mocobue/ Konmmua E.A.— DnexTpoH. TEKCTOBBIE NaH-
Hele.— CII6.: VYumepcurer HWTMO, 2013.— 131 c.— Pexum pocryna:
http://www.iprbookshop.ru/71499.html

3) Bapcykos, O.A. OCHOBBI ()M3WKH aTOMHOTO sapa. SaepHBIe TEXHOIOTHH
[@nextponHnslit pecypc] : monorpadus / O.A. bapcykoB. — DnekTpoH. 1aH. — MockBa

: ®uzmatiut, 2011, — 560 c. — Pexxum moctyma: https://e.lanbook.com/book/2722

4) Bapransa T.A. OcHOBbI ()M3MKM METaLTMYCCKHX HAHOCTPYKTYp. Kypc

JeKuui [DaeKTpoHHbIH pecypc]: yueOHoe nmocodue/ Bapransn T.A.— DnekTpoH. Tek-


http://znanium.com/catalog/product/397226
http://www.iprbookshop.ru/56596.html
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://www.iprbookshop.ru/67512.html
http://www.iprbookshop.ru/71499.html
https://e.lanbook.com/book/2722

croBeie nmauHble.— CII6.: YHuBepcurer UTMO, 2013.— 134 c.— Pexxum poctyma:
http://www.iprbookshop.ru/67822.html

5) Honsaun, A.Jl. CpaBoYHHK N0 HEMTWHEHHBIM YpaBHEHUSM MaTeMaTHYe-
ckoil pusuku [DnekTpoHHbIH pecype] : cnpaBouHuk / A.Jl. [lonsaun, B.®. 3aiines. —
OnekTpoH. gaH. — MockBa : ®usmaraut, 2008. — 688 c¢. — Pexum pocryna:

https://e.lanbook.com/book/59464

Ilepeyenn nHGOPMANUOHHBIX TEXHOJIOIHI U MPOrPAMMHOI0
obecreyeHHst

— Microsoft Office Professional Plus 2010;
— oduCHBIN MaKeT, BKIIOYAIOMNI porpaMMHOe oOecrieueHne Uit paboThl ¢ pa3ind-
HBIMHU THUIIAMH JIOKYMEHTOB (T€KCTaMH, 3JIEKTPOHHBIMH Tabnuiamu, 0a3aMu JaHHBIX U
ap.);
— 7Zip 9.20 - cBoOOaHBIH (aiiioBbIil apXHBaTOP C BEICOKOW CTEIICHBIO CHKATHUS IAHHBIX;
— ABBYY FineReader 11 - mporpamma asist ONTHYECKOTO PACO3HABAHHS CHMBOJIOB;
— Adobe Acrobat XI Pro — maker mporpamm [Uisi CO30aHHs U IIPOCMOTPA IICKTPOHHBIX
myOnmkanwii B popmate PDF;
— ESET Endpoint Security - xomruiekcHasi 3amura pabounx crannuii vHa 6ase OC
Windows. [Tognepxka BUpTyaiu3anuu + HOBbIE TEXHOJIOTHU;
— WinDjView 2.0.2 - nporpamMma [isi pacro3HaBaHusi U MPOCMOTpa (HailiioB ¢ OIHO-

umeHHbIM opmarom DJV u DjVu.

VI. METOAMYECKHE YKA3AHUS no OCBOEHUIO
JUCHUIIJINHBI
Jucnunnmaa «Pu3ukay CTpyKTypupoBaHa no npuHIumy «OT gacTHOTO K 00IIe-

My». Takoll moaxox B y4eGHOM Ipoliecce IO3BOJSET HOCIEAOBATENBFHO CHCTEMATH3H-
pOBaTh 3HAHUSI CTYACHTA, YTO CMOCOOCTBYET Jy4IIEMY YCBOCHUIO JAUCHHUILIHHBL W3y-
YCHHUEC AUCHUIUIMHBI IpeamnojaracTt HOCTyHaTeHBHBIﬁ noaxoJ 1o MpUuHOUILY YCJIIOXHE-
HUS OT 3HAKOMCTBA C TEOPHEIl U PaCCMOTPEHHS NMPAKTHYECKUX IPHUMEPOB, 10 CaMOCTO-

ATEJIBHOI'O U3YUYCHUA JUCHUTIINHBI.


http://www.iprbookshop.ru/67822.html
https://e.lanbook.com/book/59464

B npouecce n3yueHuss matepuana ydyeOHOro Kypca MpPEIIoyaraloTcsi pa3Hoo0-
paszHeie QOpMBI PabOT: JNEKIWH, MPAKTUYECKUE 3aHATHS, JTAOOPAaTOPHBIA MPAKTHUKYM,
caMocCTosATeNbHAA padoTa.

Jlexunu mpoBOAATCS B BHJE NMPE3CHTAMN. B HIX OCBEIIAIOTCS BOMPOCHI, COOTBET-
CTBYyIOLIME TeMaTHKe Jekuui (pasaen |). Haunbonee BaskHbIE BOIPOCH U TEOPEMBI pas3-
OUparoTCsl YCTHO C YYaCTHEM CTYIEHTOB. Llenb TeKIIMOHHOTO Kypca — aTh 3HAaHUS CTY-
JEeHTaM B 00JacTH (DU3HMKH, 3aJT0KUTh HAyYHbIE M METOHOJIOTHYECKHE OCHOBBHI IS ca-
MOCTOSITENIEHOUW PabOTHI CTYAEHTOB, IPOOYIUTh B HUX HHTEpEC K OyAyIeH mpodeccuu.

[Ipn M3y4eHNn AUCHMIUIMHBI OCYIIECTBIISIIOTCS TEKYIINH, MPOMEKYTOUHBII M UTOTO-
BB KOHTPOJIb TI0 TUCIIUIUINHE.

Texymuii kouTposns (TK) ocHOBaH Ha ycTHOM ompoce pa3 B Henenmto. OCHOBHas 1eTh
TK: cBoeBpeMeHHasi OlleHKa YCIIEBaEMOCTH CTYJEHTOB, MOOyKaaromas ux paboraTh
PaBHOMEPHO, HCKIIIOUasi Majlble 3arpy3KH WK IEPETPy3KH B TEUCHHE CEMECTpa.

[Ipomexyrounsiit KoHTpOdh (IIK) — ocymecTBisercs B popme pyOeKHBIX KOHTPOIb-
Hex padot (PKP). U tectupoBanus no pasgenam. Llens I1K: moOyaute cTyneHTOB OT-
YUTATHCS 32 YCBOCHUE pa3/iena AUCHHUILIMHBI HAKOMUTEIFHBIM 00pa3oM, T.e. CHadala 3a
TIEPBBI, 3aTeM 3a BTOPOH pasjieinbl Kypca. YcnemHoe Hanucanue PKP mo3Bossiet cry-
JICHTY PacCUMTBIBATh HAa BBICTABICHHUE JOCPOYHOM 3K3aMEHAIIMOHHOM OIIEHKH. 3a ITHKJI
oOyuenus npexycmorpero 6 PKP u 6 ceancoB TectupoBaHusl.

Urorossrit koHTpONs mo auctuminHe (MK/I) - 3To mpoBepka ypoBHS y4eOHBIX HO-
CTHXECHUI CTYIEHTOB IO BCEH JUCHUIUIMHE 3a ceMecTp. POpMBI KOHTpOJIS: 3a4er.
[IpoBoauTcst TpaguIMOHHBIM criocoOoM. Llexh MTOroBOro KOHTPOJIS: MpoBepka 0azo-
BBIX 3HAHUM JUCLUIUINHBI, [TOJYYEHHBIX IIPU €€ U3YYEHHM, JOCTATOUHBIX Ul MOCIIe-

Jyromero o0ydeHus u Oyayei npoheccuoHaIbHON esTeNBHOCTH.

Pexomennanuu no padore ¢ JUTepaTypoii: NpOCIyMIaHHBI MaTepuall JEKIUU
CTYZICHT JOJDKEH MpopadoTarh. J[JIst 3TOro B mpoliecce OCBOCHHUSI TEOPETHIECKOTO Ma-
TepHana AUCUUILIMHBI CTYyJCHTY HEOOXOAMMO BECTH KOHCIEKT JIEKIMH U 100aBIATh K
JEKLIOHHOMY MaTepuany HH(popMaluio, NOTyYeHHYI0 U3 PEKOMEHIYeMOH JHuTepary-

PBI I UHTEPHET UCTOUYHUKOB.



KoHcnekT ekuuii pekoMeHAyeTcsl HaunHaTh C IUTaHa W3J1araeéMoro Martepuala,
9To0Bl 11l ce0si CTPYKTYpHUpPOBaTh COOTBETCTBYIOIIYIO TeMy JieKuuu. KoHcmekr He
JOJDKEH OBITh JOCIOBHBIM. JKenaTenapHO 3amichiBaTh JEKIMOHHBIA MaTepuan KpaTko,
TOJNIEKO CaMO€ CYILECTBEHHOE. PeKOMEH/IOBaHO HCIIOIB30BATh IMOJS JUIS 3aMETOK HIIH
BOIPOCOB, KOTOPBIE CTYACHT HE MOHSII BO BpPeMsl JICKIIMH, Ul TOTO, YTOOBI HX YTOY-
HUTh y TpEMoJaBaTelisi, HO MPEABaPUTEIBHO IMOMBITABIINCH HAWTH OTBET CaMOCTOS-
TEJIBHO.

K nexnusam HeoOXO0IUMO TOTOBHThCA. It 3TOTO CTYyAEHT NOJDKEH MPOCMOTPETh
MaTtepran Oyaymieil JeKIuu 3apaHee, OTMETUTH I ce0si HanOolee CIOXKHBIE MITH He-
MOHSTHBIC MAaTePHANBI JICKIIMHU, C TEM, YTOOBI 3aJ1aTh BO BpeMs JICKIIUK COOTBETCTBY IO~
Iye BOIPOCH! NpenojaBaTento. Takoil IMOAXOA MO3BOJIUT Jierde W Oojee JeTalbHO
YCBOUTH JAHHYIO JUCIUTUTHHY.

[IpakTHveckue 3aHATHSA HALleJeHbl Ha 3aKpeIUIeHUE JIEKIIMOHHOro MaTepuana. K
HUM CTYIEHT JOJDKEH FOTOBUTHCS 3apaHee caMOCTOATEIbHO, U3YYMB IUIaH 3aHATHS, CO-
OTBETCTBYIOLIYIO TeMY JIEKIHH, PEKOMEHIOBAHHYIO MpEIoJaBaTelieM JIUTEPaTypy M
BOIPOCHI JUIS TIOATOTOBKH. [IpoBe/ieHne MPaKTHUECKOTo 3aHATHS B AyIMTOPUH HaYMHA-
€TCS C YCTHOIO OIpoca, TaKOW MOAXOJ JaeT BO3MOXKHOCTb IIPEIOAABAaTENI0 OLEHUTh
TOTOBHOCTH CTYJICHTA K BBIIIOJHEHHIO IOCTABICHHBIX 3aa4 B COOTBETCTBYIOLIEH MpaK-
THYECKOH paboTe, a caMOMy CTYICHTY HOJOMTH OTBETCTBEHHO K IOATOTOBKE K 3aHs-
THIO, YTO CIIOCOOCTBYET JIy4IIeMy YCBOSHHIO H3y9aeMOro MaTepHaa.

JlabGopaTopHBIil MPaKTHUKYM MPOBOAUTCS B TabopaTopusix Kadeapsl Gpusuku. J{is
MOJITOTOBKH K 3aHATHIO CTYACHTY HEOOXOJNMO U3YYHUTh METOAMYCCKHE YKA3aHHUS IO
nanHoW pabote. [lpu BbimosiHeHHH JabOpaTOpHOW PabOTHI CTYIEHTHI NPUOOPETAIOT
HaBBIKH TPOBENEHUS (PU3MYECKOrO SKCIEPHMEHTa M 00pabOTKU IKCIICPUMEHTAIBHBIX
InaHHBIX. Bo Bpems 1abopaTopHOrO MpakTUKyMa CTYICHTHI 3HAKOMSTCS C YCTPOUCTBOM
Y MPUHLHUTIAME ISHCTBUS QU3NYECKUX TPUOOPOB U HX DJICMCHTOB.

BreaynuropHas camocTosiTeNbHasE paboTa HalelneHa Ha YTiIyOJieHrne M 3aKperuie-
HHE 3HAHMH CTYIEHTOB IO AaHHOW aucuuiunHe. CamocTosTensHas paboTa omupaercs
Ha JICKIIMOHHBIH MaTepuall, MaTeprajl IPaKTUUECKUX 3aHATHH U 1a0opaTOpHBIX padorT,
KpOMe TOTO JOMOJHUTEIBHO CTYASHT JOJDKEH U3y4aTh COOTBETCTBYIOIIYIO JIUTEPATYPY

10 JUCHUITIIMHE «CDI/I3I/IKEI)), PCKOMCHAOBAHHYIO IMPCIIOJAaBATCIICM. BI/II[ CaMOCTOATCIIb-



HOW pabOoTHI: MOATOTOBKA K JICKIUAM, K MPAKTUYCCKUM 3aHATHAM H K Ja0OpaTOPHBIM
paboram.

PexoMeHganuu Mo MOAroTOBKE K YK3aMeHY: 10 JIaHHOW TUCIUILIMHE Mpey-
CMOTpEH dK3aMeH (2,3 cemecTp).

Ha 3au€THOi#1 Henmene M B MEPUOJ CECCUU HEOOXOJMMO UMETh TONHBIH KOHCIICKT
JCKIUH U MPOopaOOTaHHBIC MPAKTHYCCKUE 3aHATHA. l[lepedeHb BOIPOCOB K JK3aMCHY
MoMelieHbl B (poH/Ie OIIEHOYHBIX CpeacTB (mpuiiokeHue 2). ['0TOBUTHCS K chaue dK3a-
MeHa JIydlle CHCTEMAaTHYeCKH: MPOCIYIIUBAs OYEPEIHYIO JIEKIHI0, IpopaboTaB odve-

penHoe MPaKTHYECKOE 3aHATHE, BHIMOIHNB U 3alIUTHB Ja0OpaTOpHbIE pabOTHI.

Vil. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JUCHUIIJINHBI
Juis ocymiecTBieHnst 00pa3oBaTeIbHOTO MpoIecca JTaHHON JNUCIMIUIMHBI JICKIUH
MPOBOAATCA B MYJIbTHUMEIUMHBIX ayAUTOPHUSX B BHJE MpE3CHTALUH, MPAaKTUUYECKHE
3aHATUS TPOBOIATCS B AayIUTOPHAX, JIAOOPATOPHBIA MPAaKTHKyM IPOBOIAMTCA B
CIIC[IMAIN3UPOBAHHBIX  JabopaTopusix Kadenpsl ¢usuku. B MyasTUMenMitHBIX
ayAMTOPHSIX YCTAHOBJIEHO ClleAylomee o0OpyAoBaHME: NPOEKTOP, HOYTOYK, SKpaH,

TCJICBU30pP, JOKYMCHT-KaMepa.

HanmMenoBanue [lepeueHs OCHOBHOTO 00OPYIOBAHHUS
000pyI0BaHHBIX TOMELICHU N
M IIOMEIICHHH JIUIS
CaMOCTOSITENbHOW PabOThI

Aynuropust uist - JlaGopaTtopHast  ycTaHOBKa JUIsI  H3Mep.
MIOBEPXHOCTHOTO HATSDKEHHS METOIOM OTpBIBA C
NPaKTUYECKUX U
PUM
1a00paTOPHBIX 3aHATHH - JlaGopaTopHast yCTaHOBKa M HM3MEpPEHUS

ckopoctu cBeta PHYWE Systeme GmbH
- JlaGopaTopHasi ycTaHOBKa A HM3yd. BTOPOTO
. Asxe 1.10, xop. D (JIut. | 3akona HeroroHa ¢ npumenenuem [1K u nemo

H), Drax 8, D821 - JJabopatopHas ycTaHOBKa AJIs n3yH. TuGbpaKIum

Ha IIEeJI U HeonpeaeaeHHoCTh I elizendepr

- JJabBoparopHas ycTaHOBKa AJs U3Y4Y. JUPPaKIHA
anexktpoHoB PHYWE Systeme GmbH
- JlaGopaTopHas ycTaHOBKAa I H3Yy4. 3aKOHA
I'yka PHYWE Systeme GmbH

r. BraauBoctok, o. Pycckuit,




- JlaGopaTopHas ycTaHOBKa Ui M3Yy4Y. 3aKOHa
n3nydeHust Credana-bonbiMana ¢ yCumuTenem

- JlaGopaTopHasi ycTaHOBKa Uil H3y4. 3aKOHa
coxpaHeHus MexaHud. sHeprun/Koneco Makcs

- JlaGopatopHast ycTaHOBKa Mjsi M3y4. 3aKOHOB
muH3 ¥ ontnd. npudopos PHYWE Systeme Gm

- JlaboparopHasi yCTaHOBKa [UIsl U3y4. KOJIeOaHUi
CBSI3aHHBIX MasTHUKOB ¢ npuMeHeHneM [1K

- JlabopatopHasi ycTaHOBKa Jisi M3y4. MOMEHTa
uHepuuu paznnusbix Ten PHYWE Systeme Gmb

- JlaboparopHas  yCTaHOBKa Uil  H3Y4.
terioeMkocT  MetaioB  PHYWE  Systeme
GmbH

- JIabopaTopHasi yCTaHOBKA U1 U3y4. YpPaBHEHHUS
COCTOSTHHS MI€ATBHOTO Ta3a

- JlaGoparopHast ycTaHOBKAa Ui W3y4YCHHUS
O6apomerprueckoit BeicoTBl PHYWE  Systeme
GmbH

- JJabopaTopHast ycTaHOBKa Ul H3YYECHHUs 3aKOHA
Maimoca PHYWE Systeme GmbH

- JlaboparopHasi yCTaHOBKa Uil H3y4YEHUS
naTepdepenun ceeta PHYWE Systeme GmbH

- JlaGoparopHast ycTaHOBKAa [UIsi HW3y4YeHHS
nHTepdepomerpa  MaiikenbcoHa PHYWE
Systeme Gm

- JIabopaTopHas ycTaHOBKa Uil W3YYEHHS KOJIell
Herorona PHYWE Systeme GmbH

- JlaboparopHasi yCTaHOBKa Uil H3y4YCHUS
noisipumerpuu U (3-H buo) PHYWE Systeme
GmbH

- JlaGoparopHast ycTaHOBKAa [UIi HW3y4YCHHS
nenTpobexuoit cimel PHYWE Systeme GmbH

- JlaGoparopHast yCTaHOBKa Uil OIpeeNICHHs
ckopoctu 3ByKa ¢ npumeHerneM [IK PHYWE Sys

UYuraneHble 3a1b6l Hayunoit
oubmoteku JIBOY ¢
OTKPBITBIM JIOCTYIIOM K
dhonay (kopmyc A - ypoBeHb
10)

Mono6noxk HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  CkopocTb
noctyna B Uarepuer 500 MouTt/cek.

PaGoune mecTa ISt IFOEH C OrpaHUYCHHBIMA

BO3MOKHOCTAMU 3J0POBbA OCHAIICHBI JUCIUICAMU




u NIPUHTEPAMU Bpaiins; 000pyIOBaHBI:
MOPTaTUBHBIMU  yCTPOMCTBAMHM ANl YTEHUSA
IJIOCKOIEUaTHBIX TEKCTOB, CKAHUPYIOUIUMHU U
YUTAIOUUMH MAaIlMHAMHM BHJEOYBEINYUTEIIEM C
BO3MOXKHOCTBIO PETYJISIIUU I[BETOBBIX CIIEKTPOB;
YBEIMUYUBAIONIUMH 3JEKTPOHHBIMH JIylaMH |

yABTPa3ByKOBBIMH MapKHUPOBITHKAMHA

AyauTopus IUisl CaMOCTOSI-

TEJBHON pabOTHI CTYCHTOB

r. BnagusocTok, o. Pycckuii
. Asike 1.10, Kopnye 25.1,

ayn. M621
TTnomans 44.5 M2

Mono6iaok Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 wryk; IlpoBomnas cetp JIBC —
Cisco 800 series; oOecmpoBoaubie JIBC s
oOydJaromuxcsi odecreueHbl CUCTEMOM Ha 0ase

touek poctyna 802.11a/b/g/n 2x2 MIMO(2SS).




Hpunoxenue 1

MHUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUCKOM ®EJIEPALINH

®denepanpHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEKACHHE BHICIIEro 00pa3oBaHuUs
«JlaJIbHEBOCTOYHBIH (peepaibHbIii YHUBEPCUTET»
(IBOY)

HIKOJA BUOMEJUIIUHBI

YUYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJIbLHOM
PABOTBI OBYUYAIOIIUXCSA

nmo AMCHUIIJINHE «Duzuka»
Hanpasienue noarorosku 30.05.02 Meanuunckas 6uoguznka

dopMa NOATOTOBKH 0YHAast

BaaaguBocToK
2016



[Tnan-rpaduk BHITOTHEHUS] CAMOCTOSTEIBHOM pabOTHI IO AUCIUIUTHHE

Ne Jlata/cpoku BHINOJ- Bun camocrostensHoit ITpumepnble | dopma KOHTPOIIS
HEHUs paboTbl HOPMBI Bpe-
/n MEHH Ha BBI-
HOJIHEHHE

1 18.09-20.12 TloaroroBka k 3anstusm | 10 YerHbIi onpoc

2 01.10-20.10 Ioxroroeka x tectupo- | 10 Tecrsl, PKP
BaHuro Ne 1 u x PKP Nel

3 01.11-20.11 IoxroroBka x tectupo- | 10 Tecrsl, PKP
BaHuroNe 2 u k PKP Ne2

4 01.12-20.12 IoxroroBka k tectupo- | 15 Tectsr, PKP
BaHuIONe 3 u k PKP Ne3

Ne [Hara/cpoku BbinonHe- | Bun camocrositensHon IIpumepnsie | ®opma KOHTPOIS

HUS paboThI HOPMBI Bpe-
n/n MCHH Ha
BEITIOJIHCHHUE

1 19.02- 06.06. IToaroroBska k 3ansatusam | 10 VYerHblit onpoc

2 06.03- 28.03 [MoaroroBka k Tectupo- | 10 Tectsr, PKP
Banuio Ne 1 u PKP Ne [

3 01.04-30.04 IloxroroBka K TeCTHUPO- 10 Tectsl, PKP
BaHuio Ne 2 1 PKP Ne 2

4 01.05-31.05 ITonroToBka K TeCTUpO- 10 Tectol, PKP
Banuo Ne 3 u PKP Ne 3

CamocrosTenpHas paboTa CTYIEHTOB HAIpaBlieHa Ha PEHICHHE CIEAYIOMINX 3a-
au:

- CTUMYJIMPOBAHHUEC pHTMI/I‘IHOﬁ y‘Ie6HOﬁ, MMO3HABATEIbHOU K TBOp‘IeCKOﬁ JACATCIIBHO-
CTHU B TCHCHUC BCEIr'O CEMECTPA,
- COBCPHICHCTBOBAHMC HABBLIKOB IIOMCKaA H606XOHHMOﬁ Hay‘IHOﬁ u yqe6Ho-

METOANYECKOM JTUTEPATYPBHI;



- COBEpULICHCTBOBaHNE YMEHUH pemaTh GU3NUECKHEe 3a/laui Pa3IMIHOI0 YPOBHS CIIOXK-
HOCTH;
- Pa3BHUTHE AaHATUTHYECKOTO MBIIUICHUS U KOMMYHUKATUBHBIX CTIOCOOHOCTEIA.

[Ipy moAroToBKe K MPaKTUUYECKUM 3aHATHAM CTYACHTHl H3Y4YalOT HAy4YHYIO,
y4eOHYI0 U METOJIMYECKYIO JINTEPATypPy IO COOTBETCTBYIOLIEH TeMe (CM. TeMBI 3aHATHH
MPaKTUYECKOH YaCTH Kypca).

ITpu moarotoBke k TectupoBanuio U PKP cTyneHTh pyKOBOJACTBYIOTCS TpeOOBa-
HUIAMHU K HMX MOATOTOBKE, NPCIACTABICHHBIMW B MEAHUANIPCICHTAIIUN «KpaTKI/Iﬁ KypcC
nexiui mo aucuumuinie «Puzukany. [Ipumepnsie BapuanTsl PKP 1 TecToBBIX 3amaHmid,
a TaKKe KPUTEPUN UX OICHWBAHUS MPECTABIICHBI B MPHIOXKEHNH 2 «DOH]T OIIEHOYHBIX
CPEZCTBY.

1. Pa6oTa ¢ TeopeTH4eCKHM MaTepHATOM.

Heab: moJay4uTh XOPOIIWE 3HAHWS O JAUCHMIUIMHE W HAy4UThCs paboTaTh
CaMOCTOSATEIBHO.

3apgaum:

- IpUOOpPETeHNE HABBIKOB CAMOCTOSATEIEHON paOOThI € JIEKIIMOHHBIM
MaTepHajIoM;

- npuoOpeTeHHe HAaBBIKOB CAMOCTOSITEJbHOW pPabOTBI C OCHOBHOH H
JOTIOJTHUTENIbHON JTUTEPaTy PO, MOJIb30BAaTECS HHTEPHET — PECYPCaMu;

- YMECHHE aHATM3UPOBATh MPAKTUYECKUE 3a/1a4H, CTABUTH U PeIIaTh aHAIOTUIHBIC
3a]1a4u.

PaGoTta c TeopeTHUEeCKHMM MaTepualioM JOJDKHA OCYLIECTBIATHCS HAa OCHOBE
JIEKIIMOHHOTO Kypca JUCHUIUIMHEI. J[JIs1 3TOr0 CTYIeHT JOJKEH BECTH KOHCIIEKT JICKIIHHA
Y YMETb paboTaTh C HUM.

Pabora c nuTeparypoil mpenmonaraeT caMoCTOSITENbHYIO paboTy ¢ yueOHUKaMH,
KHATaM¥, y4YeOHBIMH  TMOCOOHMSAMH, YIeOHO-METOMUYCCKHIMH  IOCOOHSAMU  TIO
BBINOJTHEHNIO KypPCOBOW PabOTHl M BBHITYCKHOM KBaJHU(HUKAIMOHHONH paboThl, C
HOPMATHBHO-TIPAaBOBBIMH ~ HCTOYHMKaMH. llepeyeHb  JuTepaTypsl:  OCHOBHOM,
JOTIOJTHUTENIPHOW, HOPMATHBHON M WHTEPHET-PECYpCOB TNpUBEACH B pazmene V
«Y4eOHO-METOIUUECKOE oOecrieyeHmne IVCUMUILTUHBI HACTOSIIEN paboueii

IporpaMmal.



YMeHue caMoCTOATEeNIbHO pabdoTaTh C JINTEPaTypod SBISETCS OIHUM W3
BOXHEHWITNX YCIOBUH OCBOEHHUS IUCHMIUIMHBL. llonck, wm3ydenme u mpopadoTka
JHUTEPATYPHBIX HMCTOYHHKOB (OPMHUPYET Yy CTYISHTOB HAaydYHBIH CIOCOO ITO3HAHHS,
BbIpa0aThIBACT HABBIKM YMEHHS YYHTHCS, TO3BOJISIET B JANbHEHIIEM B IMPAaKTHUCCKON
pabore ToOCiie OKOHYaHWS YHUBEPCHUTETa IPOAOJDKATH IIOBBIIIATH CaMOCTOSTEIHHO
CBOIO KBAIM(UKAINIO ¥ TPUOOpETaTh Hy)KHbIE KOMIIETSHIMH /ISl JabHEHIIIEro pocra
B ipodeccun.

CamocTosTenpHas padoTa ¢ TUTepaTypPHBIMU HCTOYHUKAMHA TPEOyeT OT CTYICeHTa
YCUAYUBOCTH, TEPIEHUS M COCPEJOTOYEHHOCTH. YUTOOBI Jydmie IOHATH CYIIECTBO
BOIPOCA, JKEJIAaTEJIbHO 3aKOHCIIEKTHPOBATh HM3Y4aeMbI MaTepuai, CIenaTb HY>KHBIE
MTOMETKH, OTMETUTH BOIIPOCH! JJIs1 KOHCYIbTALUU C NPENoAaBaTeIeM.

2. [ToAroToBKa K KOHTPOJILHBLIM padoTam.

Henp: MoXy4uTh XOpOLIME 3HAHWSA [0 AWUCHUIUIMHE M HAaYYUTHCS pPadoTaTh
CaMOCTOSITEJIBHO.

3anavu:

- IpUOOpPETeHNEe HABBIKOB CAMOCTOSATEILHON pabOThI peleHns 3a1a4;

- npuoOpeTeHHe HAaBHIKOB CAaMOCTOSITEIbHOW pPa0OTBI C OCHOBHOH W
JOTIOTHUTENFHOM JTUTEpaTypoH, OJIb30BATHCSI HHTEPHET — PECypcaMi;

- YMEHHE aHAJIU3UPOBaTh NPAKTUYIECKUE 3a/1a41, CTABUTh U pelIaTh aHAJIOTUYHbBIC
3a1a4u.

KonTponbsHbIe pabOTH MO3BOISIOT 3aKPETUTh TEOPETHICCKHUA MaTepuan Kypca. B
nporecce M3y4eHus! (U3UKK CTYAEHT JOJDKEH BBINOMHHUTH B KaXKJIOM CeMECTpe TpH
KOHTPOJIbHBIE paboThl. Pemenne 3a1a4 KOHTPOJIBHBIX Pa0OT SBISETCS MPOBEPKOIL cTe-
IIEHU YCBOEHUS CTYJEHTOM TEOPETHYECKOro Kypca, a OLleHKa IpenogaBaTess Ha paboTy
MIOMOTal0T eMy 10paboTaTh U MPaBUIILHO OCBOUTH pa3jIMYHbIC pa3fieibl Kypca GU3UKH.
[lepen BBITOTHEHNEM KOHTPOJIBHON PabOTHI HEOOXOANMO BHUMATEIHHO O3HAKOMHTHCS
C TMpUMeEpaMH PElIeHHMs 3a/1a4 [0 JaHHOH KOHTPOJBHOH pabore, ypaBHEHUSAMH U (op-
MyJIaMH, a TaKXe CO CIIPaBOYHBIMU MaTepUallaMu.

MeTtoauueckue yKa3aHusl K BbINO/IHEHNIO KOHTPONbHO paboTbl.

KoHTponbHyI0 paboTy cienyeT BBIIONHATh aKKypaTHO. /I TOSICHEHUs pelIeHns

3aJla4u TaM, I'AC 3TO HYKHO, aKKYPAaTHO CACIATh YCPTECIK; PCHICHUC 3a/la41 U UCIIOJIb3Y-



emble (OPMYJIbI JOJKHBI COMPOBOXKIATHCS TMOSICHEHHSIMU; B MOSCHEHUSX K 3ajaue
HEOOXOJIMMO YKa3bIBaTh T€ OCHOBHBIE 3aKOHBI M (POPMYIIBI, Ha KOTOPBIX Oa3zupyercs
pellieHre TaHHOM 3ajauu; MpH MOJYyYCHHUU pacueTHOW (HOpMYIbI Ui PEUICHUS] KOH-
KPETHOM 3a/1a4M NPUBOJUTH €€ BBIBOJ; 33aJja4y PEKOMEHAYETCsl PEllnTh CHavyala B 00-
meM BHJE, T. €. TOJbKO B OYKBEHHBIX O0O3HAUCHHSX, MOSCHSS MPUMEHSEMbIC TPHU
HamucaHuu GopMyn OyKBEHHbIC 0003HAUYCHHS; BHIYUCICHUS CISIyeT POBOJHUTH C IO~
MOIIBIO TTOJICTAHOBKH 3aJIJaHHBIX YMCIIOBBIX BEJIIMYMH B pacueTHyto ¢opmyny. Bee He-
O6XOJII/IMBIC YUCJIIOBBIC 3HAYCHUS BCIWYHNH OOJIXKHBI 6BITB BBIPpAXXCHbI B CUCTEMC CI/I
(cM. crpaBouHble Marepuaiibl). [lo OKOHYaHWE pellieHHs MPOBEPUTH EIUHMIBI MOTY-
YCHHBIX BEJIUYUH M0 PACUYCTHON (QOpMyJe M TEM CaMbIM MOJATBEPAUTH €€ MPABUIb-
HOCTh; KOHCTAHThI (PU3MYECKUX BEJIMUYUH U JPYTUe CIPAaBOUYHbIC JAHHBIC BBIOMPATH U3
TaOIHUIL.

Boinosinenue j1abopaTopHbIX padoT.

Heab: MOJIy4YUTH XOPOIIWE 3HAHHUS MO AUCHMIUIMHE W HAy4YUThCs paboTaTh
CaMOCTOSITEJIEHO.

3agaum:

- MpHOOpeTeHre HABBIKOB CAMOCTOSTENILHONU pabOThI MPHU BBIMOIHEHUH JTabopa-
TOPHOTO MPAaKTHKyMa 3HAKOMCTBO C YCTPOWCTBOM W MPUHIHUMAME JIeicTBHs (usmye-
CKHX TPUOOPOB U UX DJIEMEHTOB;

- npuoOpeTeHHWe HABBHIKOB CaMOCTOATENBHOH pabOTBl C OCHOBHOH U
JIOTIOJTHUTENILHOM JTUTEPATyPOH, MOJIB30BATHCS HHTEPHET — PECYPCAMH;

- YMEHHE aHAJIM3UPOBATh PE3YNBTaThl (PU3MYECKOTO SKCIEPUMEHTA, CTaBHTh U
peliaTh aHaJIOTUYHbIC 3a1a4H.

[Mpu npoxoxaeHNH 1a0OPaTOPHOrO MPAKTHKyMa KaKABIH CTYICHT BBINOJIHSET
HECKOJIbKO JIabopaTopHbIX paboT. Ilepen BbIMOAHEHHEM J1a00OpaTOPHOW pPadOTHI
CTYIEHT JOJDKEH O3HAKOMHTCS C METOAMYECKMMH YKa3aHHSIMH K JaHHOH paboTe,
MOJIrOTOBUTHCS. K YCTHOMY OMNPOCY IO TEOPETHYECKOMY MaTepuany, KOTOPbIH Tam
MIPUBECH, pa300paTbcs C METONMKOW NpPOBEIACHUS (QH3MYECKOTO HSKCHEPHUMEHTa W
00pabOTKM HKCHEPUMEHTAJbHBIX JIaHHBIX; OTBETHTh Ha KOHTPOJBHBIE BOIMPOCHI,
COCTaBHTh OTYET.

KpuTtepuu oueHKH caMOCTOATEIbHOI PadoThl — J1a60paTOPHOIl padoThI
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KYPCOBBIE PABOTHI — HE TIPEAYCMOTPEHBI.
PexoMenaanuu no HanucaHu u odopmiieHuIo pedepara

Pedepart sBnsiercst oHO# U3 GOpM  caMOCTOSATENHLHOTO MCCIEOBAHHMS HAYYHOM
npoOieMbl Ha OCHOBE WU3y4YECHHs JIUTEPATYpPbl, INYHBIX HAOIIOEHUH U MTPAKTHYECKOTO
onbita. Hammcanwe pedepata momoraer  BbIpaOOTKE HAaBbIKA CaMOCTOSITEIBHOTO
Hay4JHOTO MOKCKA U CIIOCOOCTBYET K MPHUOOIIEHUIO CTYACHTOB K HAYyIHOH padoTe.

TpeboBaHus K HanMcaHUIO U 0hopMIICHHIO pedepara:

- pedepar mewaraeTcs Ha cTaHAapTHOM JHcTe popmara A4, nesoe mose 30 mm,



mpaBoe nose 15 MM, BepxHee u HixHee — 20 MM, mpudT Times New Roman, pasmep
mpudra 14, mexcrpounsiit uatepBan — 1,5. O0beM pedepara J0KEH ObITh HE MEHEE
15 cTpaHuL, BKIIOYAs CHHCOK JINTEPATYPBI, TAOIHULB U IpaduKy;

- pa60Ta JOJDKHA BKJIIOYAaTh: BBCIACHHEC, TIC 000CHOBBIBAETCS AKTYaJIbHOCTb
Hp06HeMH, [ejib U OCHOBHBIC 3aJladyu UCCJIICAOBaHUA; OCHOBHYIO 4YacCTb, B KOTOpOﬁ
PACKPLIBACTCA COACPIKAHUC HpO6J’I€MI>I; 3aKJIFOYCHHSA, B KOTOPOM 060611121}01‘0;1 BBIBO/IBI;
CIIHCKA HCIOJIb30BaHHOM JIMTCPATYPhI;

- KaXXIBIi HOBBIN pa3ziell HAYMHAETCS ¢ HOBOM CTPaHUIIBI, CTPAHUIEI pedepaTa ¢
PUCYHKaMHU JOJKHbl MMETh CKBO3HYIO HyMepauuio. I[lepBoil crTpaHuuei sBiseTcs
TUTYJBHBIN JIUCT, HOMEpP CTpaHUIBI He npocTaBiseTcd. Homep nucta npocrasiseTcs B
LIEHTpe HIDKHEW dacTH nucta. Ha3zBaHwe pasjena BBIAEIAETCS KHUPHBIM MIPUPTOM,
TOYKa B KOHIEC HAa3BaHWA HE CTaBUTCA, Ha3BaHWEC HE TMMOJYCPKHUBACTCA. (I)pa31)1,
HAYMHAIOIIMECs C HOBOM CTPOKHM, IIeUaTaloOTCs C OTCTYIIOM OT Hadana cTpoku 1,25 cm;

- B paboTe MOKHO HCIIOJIb30BaTh TOJNBKO OOMICTIPUHATHIE COKPAIICHUS |
YCIIOBHBIE 0003HAYCHHUS,;

- Ipu 0()OPMIICHUH CCBUIOK CIEAYET COONIONATh CIEIyIOUINe MpaBuiIa: UTATHI
MIPUBOMATCA C COXpPaHEHHWEM aBTOPCKOIO HAIMCAHUS W 3aKIIOYAlOTCS B KaBBIYKH,
KaXJas LUTaTa JOJDKHA COMPOBOXKAATHCS CCHUIKOM HAa MCTOYHMK; MPH IIUTUPOBAHUU
TEKCTa B KBAJPATHBIX CKOOKaX YKa3bIBAeTCsl CChUIKA HA JIUTEPATYPHBIH MCTOYHUK II0
CIHMCKY HCIIOJB30BaHHON JINTEpaTypbl ¥ HOMEP CTPAaHUIIBI, Ha KOTOPOH IOMENIeH B
9TOM HUCTOYHHKE ITUTHPYEMBIH TEKCT, Hampumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPhI JOJDKCH BKIIOYATh HE MCHEC 10 UCTOYHHKOB.

TpynoemkocTh paboOTHl Haa pedepaToM BKIOYAETCS B Yachl CaMOCTOATEIIBHON
paboTEHL.
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IHacnopt

¢onaa oueHOUHBIX cpeacTB MO AUCHUNINHe DU3UKA

Kon u dopmy- Iranbl GOPMHUPOBAHUS KOMIIETEHIIUU
JIMPOBKA KOMIIETeHIHH
OK-1 3Haer OCHOBHBIC (DPU3UUYECKUE 3aKOHBI M KOHIICTIIHH:
CMOCOOHOCTh K 3aKOHBl KJIACCUYECKOM MEXaHHMKM, Ba)KHEWIIUe KOH-
abCTpaKTHOMY  MBIIILIe- LETIUH CTATUCTHYECKOI (DH3UKH U TEPMOINHAMHUKHY;
HUIO, aHAIIU3Y, CHHTE3Y HanOoyee BaKHBIE W (YHIAMEHTAIBHBIC OCTH-
XKeHns (PU3UIECKOH HayKy;
Ymeer MPUMEHATh (U3MYECKUE 3aKOHBI K aHAIH3Y
HauboJyiee BaXKHBIX YACTHBIX CIy4aeB M HPOCTEHIINX
3aj1a4;
MPOBOAUTH M3MEpPeHUsT (HU3UUECKUX BEITHYMH U
OIIEHKY NOTPELIHOCTEH N3MEPEHUIA;
Brnaneer OCHOBHBIM 3KCIEPHUMEHTAILHBIM MaTEepHAJIOM,
OCHOBHBIMH HaBBIKAMH TIOMCKa HAyYHOIH MH(pOpMAaINH,
HEOOX0AUMOTro Ui pa3pabOTKH COOCTBEHHBIX HPOCKT-
HBIX PEIICHUH B UCCIIeyeMO MpeAMETHON 00nacTi
OIIK -5 3Haer OCHOBHBIE TIOJIOKEHHUs KJIACCHUECKOH 3JIEKTpo-
TOTOBHOCTb K HC- IMHAMUKH, TEOPUIO KOJICOAaHHMH M BOJH, HCXOIHBIC
MOJIb30BAHUIO OCHOBHBIX MPUHLUIB KBAHTOBOW MEXaHHKH; OCHOBHBIC MOHSTHS
(DU3UKO-XUMUYECKHX, (hU3UKK aTOMOB, aTOMHOTO sJIpa U DJIEMEHTapHBIX Ya-
MaTeMaTHYeCKHX u CTHUII; CBSI3b QU3MKU C TEXHUKOH, MPOU3BOJICTBOM, JIPY-
HHBIX €CTECTBEHHOHAYY- 'MMU HAYKaMH,
HBIX MOHATHUI U METOOB
npH pemenmn mpodec- Ymeer MPUMEHATh CBEICHUS U3 JJICKTPOAWHAMHKH,
CHOHANBHEIX 374 TEOpHH KoJIeOaHUI M BOJIH, PU3UKH aTOMHOTO sI1pa IpH
PeLICHUH KOHKPETHBIX 3a]a4;
Bnaneer HaBBIKAMU Pa0OTBI C NPUOOpPaMH; OIBITHBIMU

(I)aKTaMI/I, KOTOPBIE JIE)KAT B OCHOBE HanOoJjIee BaXKHBIX
(I)I/IBI/I‘ICCKI/IX 3aKOHOB

KouTpoas gocTu:keHus uejiei Kypca

Ne | Konrponupye O1eHOYHBIE CPECTBA -
n/n | wmbie moayaw/ | Koxsl u aTansl popmupoBaHus HAaNMEHOBAHHE
paszmenst / KOMIIETEHIIU I TEKYIIUI KOHTPOJIb | HPOMEKYT
TEMBI oyHast
JCIUTITAHBI aTTecTalnu
s
1 Paznen 1. du- YcTHblii onpoc DK3ameHn
3UYECKHUE 0C- (TIK-24, 3naer (YO-1) Bomnpocst
HOBBEI Mexanu- | [1K-25, 1-16
KH T1K-26)




YcTHslii onpoc

DK3aMeH

(YO-1) Bomnpocst
Ymeer Konrponbnas pabora | 1-16
(TIP-2)
Tecr (TTP-1)
YcrHsIit onpoc DK3aMeH
(YO-1) Bompocst
Bnaneer KontponsHas padora | 1-16
(T1P-2)
Paznen 2. (IIK-24, 3naer YcTHbIil onpoc DK3aMeH
OCHOBBI TIK-25, (YO-1) Bompocst
TEPMOIWMHAMK | [TK-26) 17-35
KA U YcrHblit onpoc Ok3aMeH
MOJIEKYJISIPHOH (YO-1) Bomnpocsl
[iNsiedies Ymeer Konrpomnpnas pabora | 17-35
(TIP-2)
Tecr (TTP-1)
YcrHsIit onpoc DK3aMeH
Brazeer (YO-1) Bompocsr
KontponsHas padora | 17-35
(TIP-2)
Paznen 3. (TIK-24, VYerHbIi ompoc DK3amMeH
OnektpoctaTi | [TK-25, 3naer (YO-1) Bonpocst
Kan HK-ZG) 36-53
MOCTOSIHHBIN YcrHblit onpoc OK3aMeH
ANEKTPHUUCCKU (YO-1) Bomnpocst
it TOK Ymeer KontponsHas padora | 36-53
(TIP-2)
Tecr (ITP-1)
YceTHslii onpoc OKk3aMeH
(VO-1 Bompocst
Brazeer KOHTpZ)J]LHaﬂ pabora 36-1;%
(TIP-2)
Paznen 4. (T1K-24, VYcrHsIit onpoc DK3aMeH
Onexrpomarse | [TK-25, 3Haer (YO-1) Bomnpocst
TU3M TIK-26) 54-75
YcrHbli onpoc Ok3aMeH
(YO-1) Bomnpocst
Ymeer Kontponsnas pabora | 54-75
(TIP-2)
Tecr (TTP-1)
VYcrHsIi onpoc DK3aMeH
(YO-1) Bompocst
Bnaneer Konrponsnas pabora | 54-75
(TIP-2)
(TIK-24, YcTHslii onpoc DKk3aMeH
TIK-25, 3uaer (YO-1) Bormpocst
TK-26) 76-99
YceTHslii onpoc OKk3aMeH
Ymeer (YO-1) Bompocst
Konrponbnas pabora | 76-99




(TIP-2)

YerHbii onpoc DK3aMeH
Brazeer (YO-1) Bonpocst

KoutponsHas pabora | 76-99

(TIP-2)

5 | Pa3gen 5. (TIK-24, YcrHbIi ompoc DK3amMeH
BosHoBast MK-25, 3naer (YO-1) Bormpocst
OITHKA TIK-26) 100-111

YcrHbl# onpoc DK3aMeH
Vaeer (YO-1) Bonpocst

Kontponsras pabora | 100-111

(TIP-2)

VYcrHsIi onpoc DK3aMeH
Brazeer (YO-1) Bompocst

Konrponpnas pabora | 100-111

(IP-2)

6 | Pasgen 6. (TIK-24, VYerHeIi ompoc DK3amMeH
KBanroBas TIK-25, 3Haer (YO-1) Bomnpocst
(uzuka T1K-26) 112-126

VYcrHsIit onpoc DK3aMeH

(YO-1) Bompocsr
Ymeer Konrpomnphas pabora | 112-126

(T1P-2)

YcrHbli onpoc Ok3aMeH
Buageer (YO-1) Bomnpocst

Kontponsnas pabora | 112-126

(TIP-2)

IIxana oneHMBaHUsA YPOBHSA C(POPMHPOBAHHOCTH KOMIICTEHIIUIT

Kon u ¢popmynn-
POBKA KOMIIETeH-
ouu

Jtansl (popMHPOBAHHS KOMIIe-

TEeHIHH

KPHTEpHH

nokasarte/in

OK-1
CIIOCOOHOCTD K a0-
CTPaKTHOMY MBIIII-
JICHUIO,  aHaJu3Yy,

CHHTE3y

OIIK -5

TOTOBHOCTH K HC-
TOJb30BAHMIO  OC-
HOBHBIX  (DU3HKO-
XUMUYECKHX, Ma-
TEMaTHYECKUX U

HUHBIX €CTCCTBCH-

3HaeT (Moporo-
BBl YDOBEHb)

OCHOBHBIE (hU3H-
YECKHE 3aKOHbI;
OCHOBHBIE METO-
JIBI ¥ IPHEMBI
nposeneHus Gpu-
3UYECKOTO IKC-
HepUMEHTa U
crocoObI 00pa-
0OTKH dKCIIepH-
MEHTAIBHBIX
JTaHHBIX;
OCHOBBI B3aHMO-
CBSI3U (DPUBHKH C
TEXHUKOM, Ipo-
M3BOJICTBOM U
JIPYTAMU HayKa-
MH

Hanboree Bax-

3HaHue pusnye-
CKHX 3aKOHOB;
OCHOBHBIX METO-
JIOB ¥ TIPHEMOB
nposeneHust Gu-
3MYECKOr0 JKCIIe-
PHMMEHTA H CII0-
c000B 00pabOTKH
SKCIHEPUMEHTaIb-
HBIX IaHHBIX;
3HAHHUE OCHOB
B3aUMOCBS3H (H-
3UKH C TEXHUKOM,
MPOU3BOJICTBOM U
JPYrHMHU HayKa-
MH

Crioco6HOCTh CHOPMYJTH-
pOBaTh OCHOBHBIE (hH3H-
JecKHe 3aKOHBI;
CIIOCOOHOCTH IIPOBECTH
(u3HYeCKUit SKCIIEPUMEHT
U OCYIIECTBUTH 00pabOTKy
9KCIEPUMEHTAIBHBIX JaH-
HBIX; CIIOCOOHOCTB c(hop-
MYJIUPOBATh OCHOBHBIE
B3aUMOCBSA3U (HU3UKH C
TEXHHUKOH, IPOU3BOJCTBOM
U APYTHMH HayKaMHu
HanOonee BaxKHbIE U QyH-
JTAMEHTAJIBHBIE JJOCTIDKE-
HUS (pU3NIECKOil HayKH




HOHAYYHBIX [OHS-
THI U METOJIOB TIPU
pelieHun mpodec-
CHOHATBHBIX 33149

HbIe U QyHIa-
MEHTAIBHBIE J10-
CTIKCHUS (QU3U-
YECKOH HayKH

Hanbosee Bax-
HbIEe U GyHIAMEH-
TaJIbHBIEC OCTH-
xeHus pusnge-
CKOM HayKu

ymeer (1po-
JIBUHYTBIN)

MPUMEHSTB 3aK0-
HBI (U3UKHU IS
00bsICHEHUS pa3-
JIMYHBIX MPOLEC-
COB;

HPUMEHSATS JI0-
THYECKHe IpHe-
MBI MBIIUICHYS -
QHAJIU3 U CHHTE3
NP PEIICHAN
3a/1a4;

HaY4HO 000CHO-
BBIBATh PHHH-
MaeMbIe METOIbI
pelIeHus npo-
(heccHoHaIbHBIX
3amay

YMEHHE Ha OCHO-
BE (PU3UYECKUX
3aKOHOB peIlaTh
3a/1a4M; YMEHHE
HCIIONB30BaTh
METO/IBI U TIpHe-
MBI TIPOBEICHUS
(uznyecKoro
9KCIIEPUMEHTA U
crnoco0Obl 00pa-
00TKHM KCIIepH-
MEHTAIBHBIX
JIaHHBIX; YMEHHE
MPUMEHSTh JIOTU-
YECKUE PHEMBI
MBIIUICHHS - aHa-
JIU3 ¥ CUHTE3 IPU
pelieHny 3a1a4;
Hay4YHO 000CHO-
BBIBATh MPUHAMA-
€MBbIC METOBI
peuieHust mpo-
(hecCHOHATBHBIX
3a1a4y

CTIOCOOHOCTH PEIIHTH 3a-
J1aqy, BOCTIOJIb30BaBIIHCh
OCHOBHBIMH (DU3NYECKUMHU
3aKOHAMH; CIIOCOOHOCTD
MPOBECTH (PU3UUECKHUI
9KCIIEPHMEHT U OCYIIe-
CTBUTH 00pabOTKY JKCIIEe-
PHMMEHTAJIBHBIX [JAHHBIX;
Hay4HO 00OCHOBBIBATD
HNPUHUMAEMbIE METO/[bI
pewenus npodeccno-
HAJIBHBIX 33714




BrajeeT (BbI-
COKHIA)

METOJIaMHU TeOope-
THYECKHX U IKC-
MepUMEHTAIbHBIX
HCCIIeJOBaHUI B
¢usuke;
HaBBIKAMU pele-
HUsl 337124 1Ipo-
(heccuoHaIbHOM
NIEATEIHOCTH C
TIPUBJICYCHHEM
COOTBETCTBYIO-
iero GpusuKo-
MaTeMaTHYECKO-
ro amnmapara

BJIaJICHUC HABBI-
KaMH BbIOOpa OTI-
TUMAITBHOTO MYTH
perueHus 3axa4 1
IIPUEMOB IIPOBE-
JeHus usmde-
CKOTO 3KCIEpH-
MEHTa U CII0CO-
00B 00paboTKH
9KCIIEPUMEHTAIIb-
HBIX JaHHBIX C
HCIIONB30BaHIEM
BBEIYUCITHTETBEHBIX
TPOTPaMM;

CIOCOOHOCTB NIPOU3BECTH
BBIOOD ONTUMAJIBHOTO
criocoba pemmenus 3a1ad,
CTIOCOGHOCTH MCTIONB30Ba-
HUS! BBIYUCITUTEIIBHBIX
porpamm 1npu o0paboTKu
9KCIIEPUMEHTAIbHBIX JIaH-
HBIX IIpU IIpOBeAeHUN HH-
3MYECKOTO HKCIIEPUMEHTA;

- MeToauyecKnX peKOMeHIAIUH, ONPeAeSTIOIMX NPoueayphl OLleHUBAHUS

pe3yjJabTaToOB OCBOCHUA TUCHUITIMHBI «Duzuka»

[Tpy M3y4eHnn TUCIMIUIMHBI OCYIECTBISIOTCS TEKYIIUH, TPOMEXYTOUHBINH U UTO-
TOBBIH KOHTPOJIb 110 JUCLUTLTUHE.

OueHoyHbIe cpeacTBa /sl MPOMEKYTOUHOI aTTecTanuu. [IpomexxyrouHas at-
TecTalysl CTYJEHTOB MO AUCHMIUIMHE «DHU3HKa» MPOBOAUTCS B COOTBETCTBUH C JIO-
KaITbHBIMUA HOPMATHBHEIMH akTaMu JIBOY u sBusercs o0s3aTenpHOM.

B coorBercTBHM ¢ pabo4nM y4eOHBIM IUIAHOM I10 HANPABJICHUIO IOATOTOBKH

30.05.02 MenuuunHckast Onodusrka BUIaMU MPOMEKYTOUHOM aTTEeCTaIllM CTYICHTOB B
NpOILIECCe N3YUYSHHUs AUCIUIUTHHBI « DU3UKay sBIIETCS dK3aMeH (5 ceMectp).
DK3aMeH MOXXET MPOBOAUTCS KaK B BHJE YCTHOIO, M TaK IMCbMEHHOro ompoca. Llens
WTOTOBOI'O KOHTPOJS: MpOBEpKa 0a30BBIX 3HAHWHM AWCIHUIUIMHEL, ITOMYYCHHBIX NPU €€
W3Y4eHHH, JOCTATOYHBIX VIS MOCTENyIoNero o0ydeHus 1 Oynyimed npodeccHoHanb-
HOW JEATENbHOCTH.

Texkyuiasi aTrecTamusi CTyAeHTOB. Tekymias arrecralys CTYJISHTOB IO JHCIH-

miuHe «Duznka MpOBOAUTCA B COOTBECTCTBUM C JIOKAJIbHBIMHW HOPMATUBHBIMU aKTaMH




JAB®VY u sBasercs o0s3aTebHOM.
Tekymas arrectanus no auciuiuinHe « DU3MKa» NPOBOAMTCS B (OpME KOHTPOJIBHBIX
pabort, 1abopaTopHOTo MpakTHKyMa U ycTHOro ompoca (YO-1) mo oneHuBaHuio hakTu-
YEeCKUX Pe3yJIbTaTOB OOYYEHHUs CTYICHTOB M OCYIIECTBIIAETCS BEAYIIMM IpernojaBaTte-
JaeM.
OObeKTaMU OLICHUBAHHS BHICTYIAIOT:
e yuyeOHAas JAUCHMIUIMHA (aKTUBHOCTh HAa  3aHATUSX, CBOCBPEMEHHOCTh
BBITIOJIHEHUS PA3IMYHBIX BHIOB 331aHHH, IOCEIIaeMOCTh BCEX BHIOB 3aHATHI
IO aTTeCTyeMOU TUCLUILINHE);
® CTCICHb YCBOCHUS TEOPETHUYECKHX 3HAHUH;
® YpPOBCHH OBJIAJCHUSI MPAKTHYCCKUMU YMEHUSIMHU M HAaBBIKAMH N0 BCEM BHIaM
yaeOHOU paboTHI;
® pEe3yNbTaThl CAMOCTOATEIBHON paboTHL
OueHka 0cBOSHUS ydeOHOH aucuumnabl « DU3nKa» sSBIsIETCS KOMIUIEKCHBIM Me-
pONPHUSITHEM, KOTOPOE B 00S3aTENBHOM IMOPSIKE YYUTHIBACTCS M (DUKCUPYETCS BEAY-
LIMM TpenojaBareneM. Takue mokazaTenu 3TOH OLCHKH, KaK MOCEeNaeMOCTh BCEX BHU-
JIOB 3aHATUI M CBOEBPEMEHHOCTh BBINIOJIHEHHS JIAOOPATOPHBIX paboT Qukcupyercs: B
JKypHaJe NOCeIIeHHs 3aHATHI 1 B rpadvKe BHIIIOMTHEHUsSI KOHTPOJIBHBIX PadoT.
CrerneHb yCBOSHHUS TEOPETHUECKUX 3HAHUH OLEHUBAETCS TAKUMH KOHTPOJIBHBIMU
MEPONPUSITUSIMU KaK YCTHBIA ONPOC U, BBINOTHEHHEM KOHTPOJBHBIX PadoT.
VYpoBeHb OBNaJeHUS MPAKTHYECKUMH HABBIKAMU M YMEHUSIMHU, PE3YIbTAThl CAMOCTO -
TeIbHOW pabOThl OLICHUBAIOTCS PaOOTOM CTyAeHTa Hax JabOpaTOPHBIM MPAaKTUKYMOM,

ero ohopMIIeHNEM, IPEICTABICHUEM K 3aIllUTE U caMa 3aIluTa.



Bonpocekl Ha 3k3amMeH
Buaok 1-5. Tembr Ne 1-49.
Qu3suka u opyaue HaAyKu.

. dusmka B CUCTEME €CTECTBEHHBIX HAYK.
Ou3nvecKre METOIBI U3YICHUS CTPOCHUS 3EMITH.
du3pka 1 MaTeMaTHKa.

dusnka U TeXHUKA

a s~ DR

®u3MKa U HAyYHO-TEXHUUYECKUN ITporpecc

Temvl pabom no mexanuke

Hepensmusucmcroe osudxicenue
sudicenue men nepemenHo Maccol.
6. PeakTuBHOE IBUWKEHUE.

7. TpeHwue u €ro poib B KHU3HHU U TEXHUKE.
8. TpeHwue B KHUAKOCTAX U razax.

Pensmueucmckoe osudicenue
9. 3eMJIs Kak HEHMHCpIHUaJIbHAad CUCTEMaA OTCUCTA.

10. Kunematuka \CTO‘.
11. Junamuka CTO.

Tepmoounamuxa u MKT
12. Bropoe Havano TEPMOJAUHAMUKH W TETUIOBBIC MAIIUHBI.

13. Hcropwust co3nanus KIacCU4ecKoil TepMOTMHAMUKI

14. Vcropus co3gaHust MOJIEKYIIPHO—KHHETHYECKON TEOPUHU CTPOSHHS BELIECTBA.
15. Temmneparypa u METO/IbI €€ U3MEPEHUSI.

16. TeruioBble CBOICTBa KPUCTAILIOB.

17. Hcnonb3oBaHue rHAPOTEPMATIbHBIX HCTOYHUKOB YHEPTHH.

18. TepMoMHAMHKA H IPOGIEMBbI FKOJIOTHH.

19. TepmonnHamuka HEOOPATUMBIX \npoueccma\.

20. ®dwusuka HU3KUX TeMrneparyp. MeTojbl MOoNy4eH s, TPUMEHEHHE B QU3HKE, TeX-
HUKE ¥ MEJIMIIHE

21. Camoopranuszanys 1 Xaoc (TepMOAMHAMHKA HEPABHOBECHBIX h‘[poueCCOBD.

22. TermnonpoBOIHOCTh METAIIOB U h‘ronprOBonHHKOB\. (Kimaccrgeckoe paccMoTpe-
HUE)

23. TlpuMenenne GH3MUECKIX 3aKOHOB JUTS OYHCTKH Tra3000Da3HbIX U KHUIKHX CPEL.
24, DHepreTHka u OXpaHa OKPYKAKOIIE CPEIbI.

25. ®u3MKa M SKONOTHIECKHE TPOOIEMbI COBPEMEHHOCTH.

( Ao6asneHo npumeuanue ([H M1]):

| 1980752 c. (I'm. IX, §§ 101-110). )

B paborte crenyer Ha ocuoBe noctyinatoB CTO momyunts
npeobGpasoBanus JIOpeHTIIa, OMHCATh MPOLEAYPY CHHXPOHH3AIHI
4aCcoB 110 DHHINTEHHY, 1aTh IIOHATHE OJHOBPEMEHHOCTH COOBITHIA.
BeiBecTH Ha ocHOBE NpeoGpasoBannii JIopenTa nim Meroaa «k-
KOA(GHIHEHTOB) OCHOBHbIE KHHEMATHIECKHE CIIE/ICTBHSI,
PENATHBHCTCKHIA 3aKOH CII0XKEHHUs CKopocTeii. PaccmoTpers
MHBAPHAHTHBIE KHHEMATHYECKHE BETTHIHHBIL: CKOPOCTh CBETa,
COOCTBEHHOE BPEMs, HHTEPBaJl.

1.Cuyxun JI.B. O6umii kypc ¢pusukn: B 5-tu 1. T. 4: OnThka:
Vueb. mocobue u1s cTyAeHTOB (u3. crient. By3oB.— M.: Hayka,

( Ao6aBneHo npumeuanue ([H N2]):

MEXaHUKH: 3aKkoHOB HbloTOHa, ypaBHeHuﬁ J'[arpaH)lca, 3aKOHOB ™.

CoracHO NPHHIIMITY OTHOCHTEIBHOCTH B  (DH3UUYECKHE 3aKOHBI —
3aKOHBI MEXaHHKH, 2]ICKTPOIMHAMMKH, CTATUCTHYECKOH M
KBAHTOBOM (DM3UKHM H JIP., IOJUKHBI OBITE ChOPMYIIMPOBAHBI TAKHM
00pa3oM, 4ToOBI OHH OCTABAIHCH MHBAPHAHTHBIMH OTHOCHTETHHO
npeoGpasopannii Jlopentua. B nanHoii paGoTe cieyeT NOIydYnTh
PENATHBHCTCKH-UHBAPHAHTHYIO (hOPMY OCHOBHBIX 3aKOHOB

( Ao6aBneHo npumeuanue ([H N3]):

B cosp OM MHpE HJIET HENPEPhIBHBIN POCT SHEpronoTpedie-
HHUSA, CTPEMHUTCIBHBIMH TEMIIAMH PACTET MapK TEIIOBBIX MAaIlIWH. B
COOTBETCTBUHU C 3aKOHAMH TEPMOJMHAMHUKH 4aCTh SHEPIUH B ITUX
YCTpoiicTBaX HEOOPATHMO TPeoOPasyeTCs B TEIIOBYIO SHEPTHIO,
KOTOpast U ABIAETCS HCTOYHHKOM 3arpsi3HEHMS OKPY KaloIIeH cpejibl.
B PE3yNIbTATE TAKHUX IIPOLECCOB HA 3emie HapymaeTcs CCTCCTBCH-
HBIIl DHEPreTHYECKHil OalaHC, KOTOPBIA MOKET IPUBECTH K HCO6[(T

Ao6aeneHo npumeuanue ([H N4]):

Xotsa TEPMOJAHHAMHKA HCOﬁpBTl/lMLlX TIPOLIECCOB 3apOaAuiIach CIIC B
19 Beke (nponeccht uddysuu, TEMIONPOBOJHOCTH, BHY TPEHHETO
TPEHHUSI U JIP.), HO KaK CaMOCTOSITENbHAs 001acTh (Gpu3uku chopmu-
posanack b B 50-x rogax XX crosnerns. OcHoBHas 3a1a4a Tep-
MO/IMHAMUKH HEOOPaTUMBIX (HEPaBHOBECHBIX) IPOLIECCOB 3aKIII0Ya-
€TCsl B KOJIMYECTBEHHOM M3y4€HHH MPOLECCOB HE CIIMIIKOM OTIIHYa-
FOLIMXCSI OT PaBHOBECHBIX. PaspaboTka obuweil Teopu, onucHBaF

PE3YJIbTaTE CHHTE3a 3THX TPEX Hanpameﬂuﬁ yaanoch

Ao6aBneHo npumeuanue ([H N5]):

TeOpHS{ COCTOSIHUH JAJICKUX OT paBHOBECHs Ha4dajla HHTCHCUBHO
Pa3sBUBATBLCA MPUMEPHO C CEPEANHBI XX Beka u IBHIOCH
TIPaKTHYCCKHU CUHTE30M pPa3sBUTHUSA 3-X OCHOBHBIX Hanpamel—mifl
HCCﬂeIlOBBHI/IﬁZ l) CTATHCTHYECKOE HCCIICA0BAaHNE HEPABHOBECHBIX
MPOIIECCOB, HANPUME, MPOLECCOB NepeHoca, 2) HecileloBaHHe
TEPMOJMHAMHUKH OTKPHITBIX CHCTEM, 3) TeopHs KatacTpod. B

( No6aBneHo npumeyanue ([H M6]):

1Typesuy O.I'. TTapal0KChl TEMIONPOBOIHOCTH B
noxynposoaraukax//IIpupoxa, 1986,Ne3, ¢.66-75.

2[lasmnos I1.B., XoxnoB A.®. Pusnka TBEpAOro Tena : Yued. —3-¢
u31— M.: Beiem. mik., 2000.— 494 c. (T'n. 5, 6).

3bpang H.b., Yyannos C.M. DneKTpoHbI U HOHOHBI B METAILTAX:
Vueb. moco6. — M.: U3n-so MI'Y, 1990.— 335 c. (I'n. 4, 5). F

Ao6aBneHo npumeuanue ([H N7]):

Bosayx u Boja B 3HAYMTEILHON CTENEHN ONPEACIIOT KoMDOPT U
3/10pOBBC YCJIOBCKA. K cosxalleHHIO TeXHOTeHHas JCATCIIBHOCTh
JTOIEH TIPUBOIHT K CYIIECTBEHHOMY H3MEHEHHIO KadeCTBEHHBIX
ToKasaresei YHCTOTHI i BO3/yXa U BO/IbL. HpoGneMa COCTOMT B TOM,
4TOOBL pazpa6a'n,maTL TaKHE€ TEXHOJIOTHH, KOTOPBIC 61 B
HaMMEHBIIEH CTENCHH BIUSITH (l/lJ'[l/l BDO6].LlC HCKJI0YaIu TaKoC
BIMSHUC) HA BO3AYLIHBINH OKEaH U BOAHbIC HCTOYHUKA. Ho [—‘

Ao6aeneHo npumeuanue ([H N8]):

C Pa3sBUTHEM DHEPTETHKH 1A 06H16CTB€HHO|‘O TIPOU3BOJCTBA BCE
Gone BO3pacTaeT €€ J10Jis 10 OTHOIICHHIO K €CTECTBEHHBIM
HCTOYHUKAM DHEPTHH, COJTHEYHOH 1 OHEPIUH HEAP 3€Mﬂﬂ, 41O
MOXKET NMPUBECTH K HeOGpaTHMLIM TI00AIbHBIM H3MEHEHHUSIM B
KJInMaTe 3eMin H, CIICA0BATCIIBHO, K YCIOBHAM CYLIECTBOBAHUS
mojeil. 3agada HAyKH, B TOM YHCII€ U (bHSHKH, ucclien0BsaTh
J103BOJICHHBIC MacmTabbl TIPOU3BOJACTBA DHCPTUH, a TAKKC

Bopucos H.JI., Cepreitues K.®. MckyccTBeHHAas HOHH30BaHHAS

Ao6aBneHo npumeuanue ([H MN9]):

1.Typko P.H., Tyn O.B., Akkepman T.P., IToiuak JDx. b., Caran K.
Knumar u gpiv: oneska gusmdeckux 3¢ $eKToB, IPHBOAAIINX K
sinepHoi sume// YOH. — 1991.-T.161, Ne 3.— C. 89 —123. (Cm. TaKske
6nbI. 1 KOMMEHTApHH K CTaThe, 168 Ha3B.).

2.'ypesuu A B., Jluteak A.I'., Buxapes A.JI., MBaros O.A.,




26. Ilnactuyeckas nedopmarius MeTauioB. OU3NUECKUE MEXaHU3MbI SIBICHHS U €r0
MIPUMEHCHHE

27. JledekTsl B KpHCTAIIAX.

28. Jluciokanuu B KpUCTAILIAX W MEXaHHMIECKUE CBOMCTBA TBEPIBIX hen\.

29. MexaHu3MBbI pa3pyIIeHUs TBEPIbIX hen\.

30. MexaHndeckue CBOMCTBA TBEPABIX T U OMOIOTHUECKUX TKAHEH.

31. TlonuMepbl U IPOUCXOXKICHUE meHH\.

32. Tlonumepbl. CTpyKTYypa, HOTyUEHHE, h‘lpI/IMeHeHI/Ie‘.

33. XKuakue KpUCTAIUIBI, UCTOPHS OTKPBITHS YKHJIKUX KPHCTAIIOB, CTAHOBJIEHUE (HH-
3UKH KUIKAX thHCTaJmOB\.

34. Xunkne KpUCTaUIbl, CTPYKTypa U (PU3NUECKHE CBOMCTBA JKUIKHX hcpHCTaJmOB\.
35. IlpumeHeHHe KUIKUX KPUCTAIUIOB B HAYKE U h‘eXHI/IKe‘.

36. JKuakue KpUCTAIUTbI B METUIIMHE U bl/lonompﬂ.

Memoowi u mexnuka ususeckux usmepenui
37. H3mepeHune MEXaHUYECKHX BEIHYUH.

38. H3mepeHue TEIIOBBIX (PU3MYECKUX BETHYUH.

39. MexayHapoaHas cucTeMa eIMHHUI U3MEPEeHUs (FI/ID B MEXaHUKE, TePMOJANHAMH-
ke 1 MKT

40. Vismepenue BpeMeHH

DnexmponposodHocmsb eujecmsa
42 Knaccueckas 3JIeKTPOHHAS TEOPHUS JIEKTPOIMPOBOTHOCTH hweTammB\.

43.KOHTaKTHBIC SBJICHHS B METAIIaX U bonynpOBonHHKapﬁ.
44 DkcniepuMeHTaIbHOe 000CHOBAHUE ANEKTPOHHOMN TEOpHH hvleTamIOB.\

45.211eKTPONIH3 1 €ro MPUMEHEHHE.

46.2nexrpuueckue sisjaeHus B armocdepe. [lapopas ‘MOJIHI/IH‘.

47.Ou3mka aTMOCHEPHBIX MPOIIECCOB U BIUSHIE HA HUX YEJIOBEYECKOI JesITeIbHOCTH.
48.TIpoBoaumMocTb aTMOchepsl 1 ee h43MepeHHe\.

49.3neKTponUTh. XUMHUUECKHE UCTOYHUKH DHEPIHH.

baok 6-10. Temsr

DnexmpomacHummble NoJs U 3apsobl
50.HepensaTHBUCTCKOE MBHKEHUE 3apSHKCHHBIX YACTHI[ B SJCKTPHUECKUX U MArHUTHBIX

TIOJISAX.
51.PenstuBucTckoe

ol
52.YCKOpHTEIH 3apsKeHHbIX YacTuil. DU3HUeCKHe TPHHIMIIB ¥ IPHMEHEHNE.
53.2nexTpoHHbIit MUKpockor. CHHXPOTPOHHOE hd:myqeﬂne‘.

JABHXKCHHUC Sapﬂ)I(eHHOﬁ YJacTHUlbl B DJIEKTPUIECKOM U MarHuTHOM

o6aBneHo npumeyanme ([H M10]):

PaccMOTpeTh MOHATHE HACATBHOTO H PeaIbHOro KpucTamwia. Jlate
nomsTHe AedekTa B KpucTamiax. IIpusecTy Kiaccupukammo
JepeKTOB B KPHCTAILIAX IO Pa3HBIM IPH3HAKAM, HAIIPHMEp 10
TEOMETPUYECKOMY, CTPYKTYPHOMY U JIaTh FEOMETPHYECKOE ONUCAHHE
JieeKToB pasHoro Tuna. PaccMoTpeTs B3auMoeicTBie 1eEeKTOB B
KpHcTamax. OnucaTh MEXaHHYECKHE HCKaKEHHS PEIIECTKH
KPHCTAJLIOB, BbI3bIBaeMbIe epekTaMu pasHoro Tuna. IIpakTiueckoe
TPHUJIOKEHHE: BBIIONHHTE KOMIIBIOTEPHOE MOIETHPOBAHHE
CTPYKTYPHBIX JJe()eKTOB B CTaTHKE U JAHHAMHKE, HAIPHMep,
nepeMenieH e INCIOKAni Ipy Aed)opMauy KpucTaia,
AHHUTHISALMS AMCIIOKALMI PAasHOro 3HaKa  T.11. (DTO B 3a1aHHe Ha
KYPCOBYIO paboTy BKJIIOYHTB).

1.Tenecunn P.B. MonekynsipHas (usuka: Yue6. 10co6.— 2-¢ u3a. —
M.: Boicur.mik.,1973.-360 c. ( C. 108 - peanbHble KpUCTaIIBI, 61104~
Has CTPYKTypa, c.— 109 - nucnokanum).

2.Bymmanos B.H. Xpomos 10.A. ®usnka TBeporo tena: Yueo.
110c00. autst By30B-M.: Beicmn. mk., 1971.-222 ¢. (I'n.1, 8).
3.Enucanos I' H. ®usuka TBepaoro Tena: Yueb. mocob. ams By-
30B.2-e U3J1. nepepad. u gom. - M.:

4.1977.-288 c. (I'n. 1, HecoBepuIeHCTBA U Je(EKThI KPUCTAITHYE-
CKOIf permeTkH, 11.2, 13— MexaHH4IecKkne CBOWCTBA TB. TeJl, AUCIOKa-
LUH).

5.¥spr Y., Tomcon P. ®dusuka Teeporo tena: Ilepes. ¢ aHri—
U3n.2-e. —M.: Mup,1969.-558 c. (I'1.2 —T'eoMeTpHsi COBEPIICHHOTO
KPHCTalIa, I71.3 — HECOBEPIICHCTBA B KPUCTAILIAX: TEIUIOBBIE, JIEK-
TPOHHBIE, TOUEUHbIE, TI.6 —THCIOKALNH).

6.11Iackonbekas MLIT. Kpucramnorpadus: Yueo6. 1is By30B.-
M.:Beici.mk.,1976.-391 c. ( 57— -paccMOTpeHbI KIacCHUKALHS
JieeKToB, ToueHHbIe 1e(eKTHI , IUCIOKAIMH B CBSA3H C MEXaHHYe-
CKHMH CBOHCTBAaMH).

7.Hosukos U.U. JledeKTbl KPHCTAIUIHYECKOTO CTPOCHHUS METAILIOB. —
M.- Mertamnyprus, 1975.-208 c. (r1.1-Toueunble fe(eKThL, 1. 2
-OCHOBHbIE THITBI IUCIIOKALIMIL M HX JIBHKCHHE)

8.0pnioB A.H. Beenenne B Teopuio 1e()eKTOB B KpucTaLiax: Yues.
10C00. 715t BY30B IO CNENHATBHOCTH «DU3HKA METAILIOBY .~
M.:Bricun.mk.61983.-144 c.(J/lana kinaccudukanus 1epeKToB, onu-
CaHbl TOUEUHbIE Ae)EKTH M THCIOKAIHH, OCHOBHOE BHUMaHHE 00-
patute Ha ri1.1—).

9.T'erysun S1.E. XKusoii kpuctamt.-M.:Hayka,1981.-192 c. (Pach[T

o6aBneHo npumeyanme ([H N11]):
Jnst 00BACHEHNS MEXAHNYECKUX CBOHCTB TBEPABIX Tel (Kpucran(

\ Ao6aBneHo npumeuanue ([H N12]):

33|

| Bo6aeneHo npumeuanue ([H M13]):

Ao6aeneHo npumeyanume ([H M14]): oanmepsr oTHOCSTCS K
KJIacCy BBICOKOMOJIEKYIISAPHBIX COEIMHEHH, 00J1a1al0lmX YHUKA

[o6aBneHo npumeyanue ([AH15]):

[Ao6aBneHo npumeyanue ([H M16]):

[o6aBneHo npumeyanue ([AH18]):

Ao6aBneHo npumeuanue ([H N19]):

(
(
[ Ao6aBneHo npumeuanue ([AH17]):
(
(
(

No6aBneHo npumeyanue ([H M20]):

| Bo6asneHo npumeuanue ([H N21]):

[Ao6asneHo npumeyanue ([H N22]):
Kunaccnueckast SJIEKTPOHHASA TEOPHUS IEKTPOINPOBOJIHOCTH TBEP/II

353131313131313)

( Ao6aeneHo npumeyanue ([H N23]):

[ Ao6aBneHo npumeuanue ([AH24]):

| Ao6aenexo npumeuanue ([H N25]):

Ao6aeneHo npumeyanme ([H M26]): Ilaposas monHus —
crienudnIecKoe i BEChMa 3aralodHoe aTMOC(EPHOE SBIICHHUE.

| Bo6aBneHo npumeuanme ([H N27]):

( [Ao6asneHo npumeyanue ([H M28]):

{ o6aBneHo npumeyanue ([H M29]):

| Bo6asneHo npumeuanue ([H N30]):

( [Ao6aBneHo npumeyanue ([H N31]):

3ai3al3lalalalal




Maenemusm
54 . ®eppomarnernsm. OU3NUECKIE OCHOBBI SIBIICHHS.

55.MarHuTtHble MaTepuabl U1 MUKPOJIEKTPOHUKH. (MaTepualsl ¢ \HM}ID

56.MaruutHsle nonsd. IloaydeHue cBoiicTBa, IpUMEHEHHE.

57.HoOBble MarHUTHBIE MaTEPHAITH.

58.Knaccnueckuii 3 ekt Xomna. Ousmka sBIeHUS 1 h‘rpI/IMeHeHI/Ie‘.

59. ®u3nueckue OCHOBEI MATHUTHOM 3aITiCH h/IHCpopMaum/I‘.

60. MaraurornipoguHaMIdecKie reHepaTopsl. OU3MdecKie MPUHINITE PaOoTH U k{pn—
MCHCHI/IC‘.

Bonnosas onmuxa.
61.BosoKoHHas onTHKa. DU3MYECKHE OCHOBBI U MPUMEHEHHE .

62.0nTHKa kaHCTamIOB‘.

63.0nTHueckas hvapOCKonHﬁ.‘

64.Du3MKa IBETOBOTO 3PEHHUS H €¢ HCIIONB30BAHUE B TEXHHKE.

65.0nTuka rinaza. usndeckue n GU3NOIOrHIecKre MPUHIMITEL paboThl r1aza. HemocraT-
KH ONITHYECKOI CHCTEMBI T71a3a M METO/IbI HX YCTPaHEHHE,

66.T"onorpadus. du3ndeckre OCHOBHI ABJICHHS U TPUMCHCHUE.

67.Marauroontuyeckue 3¢dexTol: dbdexter Papanes u Keppa. Duznveckue 0CHOBHI
SIBJICHUH M UX hIpHMeHeHHe‘.

68. IudpakumoHHas TeOpUs ONTHIECKIX h/l3o6pa>KeHm71\.

( Ao6aBneHo npumeyanme ([H N32]): IIpumepho ¢ 60-70

CTPYKTypa B BUJIe IMIHHIPHYCCKUX JoMeHOB. K 4ncity Takux

T0a0B 20 BeKa HA4anoCh 0COGEHHO HHTEHCHBHOE HCCIIEI0BAHIE
MarHUTHBIX MaTEPHAIIOB, 001a/1IAI0NIMX NP ONPE/IETEHHBIX
YCIIOBHSAX CIeH(pUIECKOH TOMEHHOH CTPYKTYpoii. B cBoGoaHOM
COCTOSHHM JIOMEHHAs CTPYKTYpa TaKMX MAarHETHKOB HMEET
JTaOUPUHTHEIH XapaKTep, IIPH NOMEIICHHH X B MATHUTHOE T10JIE,
NEPIEeHIUKYIAPHOE HX MOBEPXHOCTH, COBMAJAIOIIEH ¢
HanpaBlICHHEM OCH JIETKOTO HAMArHUYHBAHHSI, IPH HEKOTOPOM
3HAYEHHH HH/yKIHH 3TOTO 10/ B 00pasie BO3HUKAET MarHUTHAS

( Ao6aBneHo npumeuanue ([H N33]):

MarHuTHbIC MaTepHAIIbl H3BECTHBI JABHO H IIHPOKO HCIIOIB3YIOTCS B
Pa3NIMYHBIX NPAKTHYECKHX M HAYYHBIX HccaenoBaHusIXx. HoBeivu

o6aBneHo npumeyanue ([H N34]):
Knaccngecknii a¢pdext Xomna 6611 oTKpeIT B 1879 . 11 3aKimrouaeTcs
B BO3HUKHOBEHUH IIOTIEPEYHON PA3HOCTH MOTEHLMAIIOB B TBEPbLY

Ao6aeneHo npumeyanue ([H N35]):
B ocHOBe MarHUTHOH 3amucy HHGOPMALMK JICKHT CBOHCTBO
(eppomarHeTHKa HAMarHUYUBATHECS H COXPAHATH OCTATOYHOE

Ao6aeneHo npumeuanue ([H N36]):
Tossimenne KITJT HCTOYHUKOB SMEKTPHYECKOMH SHEPTHH SBIACTCS
BaXHOI Hay4HO-TEXHHYECKOH 3a/1aueii. B 3T0M OTHOIICHHH

o6aBneHo npumeyanme ([H N37]):
BosiokoHHas onTHKA NpecTaBIsAeT cOO0i 0JIHO U3 HOBBIX HaNpaBJie-
HUi ONTHKH, cHOPMHUPOBABIIHXCS BO BTOPOif monosuie 50-x rox(

Ao6aeneHo npumeuanue ([H N39]):
OIIHOi/‘l M3 BaXHBIX TCOPCTHYCCKUX U NIPUKIIAHBIX 3a/1a4 ONTHKH
SABJISICTCS UCCJIC/IOBAHUEC 3&KOHOMepHOCTeﬁ pacnpocTpaHeHHs

| CTPYKTyp BEILIECTBA, ONTHYECKAs MUKPOCKOIIHS N0-TIPEKHEMY

Ao6aeneHo npumeuanue ([H N40]):
He CMOTps HA Pa3BUTHEC HOBBIX METOI0B U3YyICHHUA MeTbYaimx

[Ao6asneHo npumeyanue ([H N41]):
BOCanﬂTHE CBETa I71a30M IPOUCXOJHT 6!1&1"0}1&])}] BOSI[E!‘;ICTBMIO
CBETA HA PCLECNITOPHBIC KIECTOYKH — KOJIOOUKH ¥ TIAJIOYKH. L[Be’I‘OB -

69./Iucniepcrsi CBETOBBIX BOJIH B BemecTBe. Kiaccuueckas TeopHs SBICHHS U €ro IpHMe-
HEHHE.
70.Tlonsipu3anust SIeKTPOMarHATHBIX tBOJIH.‘

o6aBneHo npumeyanue ([H N42]):
C TIOMOIIBIO 3pCHHSA YCJIOBCK I1OTY4acT 3HAYUTCIIBHYIO YaCTb HH-
dbopmainu 06 okpyskaioem mupe. [lostomy dusuuecknue u pusu(

71.Iudpakuus cBeTa Ha YIbTPa3BYKOBBIX KOJICOAHUSIX.
72.Indpakuus ceera.
73.1HTepdepeHiys CBeTOBBIX BOJIH

Konebanus u 6onmvi

74.MetoJi KOMIUIEKCHBIX aMIUIUTY]] U €ro IPUMEHEHHE K aHaIu3y KojieOaTelbHbIX Ipo-
neccos. CBsI3aHHbIE KOJNEOATEbHbIE MEXAHHYECKHE CHCTEMBI.

75.MeTox BEKTOPHBIX JUArpaMM U €ro HPHMCHEHHE MPU M3YyYEHHH MCEXaHUYECKUX H
IEKTPOMATHHTHBIX KOJICOAHHIA.

76.3ByKOBbIE BOJIHBI B pa3/IMUHbIX k:pez[aﬁ.

77.YIBTpa3ByKOBbIE BOIHbI, HX FEHEPALS I PHMEHEHHE.

78.Y 1apHBIe BOIHbI, TOTyUCHHE IPHUMEHEHHE,

79.Axycrtuka. Mcnonp3oBaHIe MEXaHNUECKUX KOJIeOaHMIl B HAyKe, TEXHUKE H MEIHIIHE.
(Yabtpas3Byk, undpasByk, BUOpaiun).

80.AkycTuka. du3mKa Ciryxa.

81.Conuromst.

Ao6aeneHo npumeuanue ([H N44]):
Ilox MarauTOONTHYECKMMH d((DEKTaMH B ITHPOKOM CMBICITE
NOHUMAIOT 3G (EKTHI, CBA3aHHBIE C PACTIPOCTPAHEHHEM CBETa B

Ao6aeneHo npumeyanue ([[AH45]):
DopMHUPOBaHHE H300PAKEHHS B ONITHIECKHX CUCTEMAX MOXKET ObITh
pceau30BaHO 60 Ha OCHOBE HpHGHH)KBHHH FeDMeTPHLIECKOE

Ao6aBneHo npumeuanue ([[AH46]):
W3 Teopun MakcBeiuia ciiejtyeT Halu4ue NoNsSpU3aiui
MOHOXPOMATHYECCKHX JIEKTPOMarHUTHBIX BOJIH. HOHﬂpHZﬂul/lﬂ

Ao6aeneHo npumeuanue ([H N47]):
Cpeu KoneGaTenbHbIX MEXaHHYECKHX CHCTEM 0COOYI0 POIIb HIPAIOT
CHCTEMBI, CBA3aHHbIE Mekly co0oii ynpyrumu cunamu. Konebany

TapMOHHYECKHX KONEOaTeIbHBIX IPOLECCOB: METO/ BEKTOPHBIX

Ao6aeneHo npumeyanue ([H N48]):
B pabore ciemyeT paccMOTepeTh jBa METOa pacyeTa

MEKy JIEMEHTaMH KOTOPhIX HMEETCS CBA3b, MOTYT BO3HHKATh

[Ao6asneHo npumeyanue ([H M49]):
B KkosebarenbHbIX CHCTEMAaX CO MHOTHMH CTEIICHIMU CBOGOHM,

( Ao6aBneHo npumeuanue ([H N50]):

K ynbTpa3sByKOBEIM BOJIHAM yCIIOBHO OTHOCST MEXaHHYCCKUE BOIIHEL,
4acToTa KOTOPBIX mpesbimnaet 15 k1. B paGote cienyer

o6aBneHo npumeyanme ([H N51]):
CunbHble BO3MYILICHHSA, BOSHUKAIOIINE B ra3ax, XHUIAKOCTAX, TBEPABIX
TeJlax, Ha3bIBAlOT y[lathlMM BOJIHAMHM. TeOpHﬁ y}]aprlX BOJIH

Ao6aeneHo npumeyanue ([H N52]):
AKyCTHKA IPEICTABISLET CO00i 001acTh (BDU3NKHU, N3yHaAONIeH
BOMPOCHI U3IIYUYCHHA, pACIIPOCTPAHCHHSA H BSaVIMO}Z(eﬁCTBVI’I co

criequ(pUIecKUe yeINHCHHbIC BOJIHBI C IOKATN30BaHHBIM IIPOUII

[Ao6aBneHo npumeyanue ([H N53]):
B 1834 r. (uur. o [4]) Ckorrom Paccesom Ob1n 0GHApyKEHBI




82.2nekTpoMarHuTHBIC KOJICOAHUS U fBongI.\

83.D51eKTpPOMArHUTHBIC BOJTHBI CBEPXBBICOKUX YaCTOT M UX HCIIOJIb30BaHHUE.
84.du3nueckue acrekThl PacpoCTPaHEH s PaIMOBOIH

85.Ddusnyeckre 0CHOBBI hoa/:u/lonomunn\.

86.Du3nuecKkrue OCHOBBI TEICBUICHHS.

Keanmosas \onmuka‘
87.JTromunecuenuus. [Ipupona siBneHus u h‘lpHMeHeHI/Ie‘.

88. JlelicTBre JIa3epHOTO U3TY4CHUS Ha BemeCTBol.

89.KopnyckynsipHO-BOJIHOBO# J{yanu3M CBETA.

90.JTasepsl ¥ MX IpUMEHEHHE.

91.0ntr4eckre KBAaHTOBbIE TeHEPaTOpPhI cBeTa. DU3MUYECKUE MPUHIIMITBI |pa60TbI‘.

92.Henuueiinas OnTHKA.

93.HenuueiiHast peHTreHOBCKAs OMTHKA

94 Buemnnit gpororddext. [IpumeHeHne. DKcrepuMeHTaNbHAs TPOBEPKA ypaBHEHUS
OHHIITENHA A7 BHEIIHEr O H)OToa(b(beKTal.

Dusuueckie Memoovl UsMepeHus
95.M3MepeHne MEKTPUISCKIX BEIUYHH.

96.Du3HUECKHE U3MEPEHHS U HX 3HAUYEHHE /TS HAYKH M MPAKTHKH,

97.M3MepeHue HeONIEKTPUUECKUX BETMUUH SEKTPHUECKUMH METONAMH. |
98.MextyHapouas cucteMa euuuil u3meperus (CH) B MeXxaHUKe, TEPMOTMHAMHKE.
99. Du3MYECKHE METO/Ib H3yYEHHs CTPOCHHS 3EMITH.

Keanmosas ¢gusuxa.
100. CaepxnpoBoauMocTb. DU3NUECKUE OCHOBBI SIBICHUSI. fl'[pI/IMeHeHI/Ie‘.

101. BsicokoTemrepaTtypHas CBEpXMPOBOIUMOCTb. (OCHOBHBIE JKCIIEPHUMEHTAJIbHBIE
JIaHHbIE, TEPCIIEKTHBBI.

102. KBaHTOBas TEOPHS IEKTPOIPOBOAHOCTH MOIYIPOBOAHUKOB.

103. KBanTOBasi Teopusi 3NEKTPONPOBOAHOCTH METAIOB (TEOpUs CBOOOTHOTO 3JEK-
TPOHHOTO Ta3a, MEKTPOH B MEPHUOTUIECKOM I10JIe h<pI/ICTa.nnal)

104. OpHoMepHBIC 33Ja4d KBAHTOBOM MexaHh/IKI/I\ (KBaHTOBBI!I TAPMOHHYECKUH OCIIUJI-

JISTOP, TPOXOXKICHIE MUKPOYACTHI] Yepe3 MOTEHIUAIBHBIE 0apbephl).
105.
106.
107.
108.
1009.
110.

KBaHTOBBIM ycUIMTENDL \CB‘-I\

TyHHenbHBIH 3PGEKT U ero MPUMEHEHNE B DICKTPOHUKE.
CBepXTeKy4eCTb.

TTepHoamyecKas CHCTEMA JIEMEHTOB H CTPOCHHE ATOMOB.
KBaHTOBBIE siBIEHUSI B TBEPABIX Tenax, ahdekr xozedcoHa.
D¢ dexr Nana.

Ao6asneHo npumeuanue ([AAH54]):

Vuer BO36y)l’(}:[eHHSI MAarHUTHOTO MOJISt U3MEHSIOILMUMCS
JNEKTPUYCCKHUM ITOJIEM IIPUBEI K IIOHUMAaHHIO CYIICCTBOBAHUSA HOBOIT
(u3MYECKOIf CYITHOCTH — 3EKTPOMATHUTHOM BOJIHBI, OTACNEHHOH
OT 3aps/I0B ¥ TOKOB €& MopoauBIIHX. B paboTe cnexyer onucatsh
06111!48 3aKOHbl U CBOHCTBA AIEKTPOMATHUTHOTO I10JI51, BLIBECTH
YpaBHCHHEC 3J'[€K'l’p0Mal"HHTHOﬁ BOJIHBI, PACCMOTPETE CBOHCTBa
SIEKTPOMArHUTHBIX BOJIH B BAKYYME MU OIMCATh UX
SKCIICPUMEHTAJIBHOC UCCIICI0OBAHNE. B paﬁo're TAKXKC H806X0£|HMO
NPOAHATH3HPOBATH OCOOCHHOCTH — PACIPOCTPAHEHUS
DJICKTPOMArHUTHBIX BOJIH B npoBc}mmeifl " HHBHCKTpH'{eCKOﬁ h

[Ao6asneHo npumeyanue ([H N57]):
l'lpeume'rom paaHOIOKalHH, KaK obnactn HAayKH U TeXHUKH,
SABIAOTCA Hﬂﬁﬂmﬂel—[l/lﬂ PaauOTEXHUYCCKUMH METOAAMHA pamﬂ'—lH]‘ -

o6aBneHo npumeyanue ([H N59]):
Jloynou P. KeanroBas Teopus ceera: Ilep. ¢ auri./ Ilox pex. I'.B.
Cxpouxkoro. — M.: Mup, 1976.— 488 c.

BECHBIX H3TyueHui. OHO 06YCIIOBIEHO MEPEX0/I0M ATOMOB, MOJIe{

[o6aBneHo npumeyanue ([H M60]):
.HloMHHECLlEHLlHS{ TIPUHAUIC/KUT K YUCITY TaK Ha3bIBACMbBIX HECPABHO-

[Ao6asneHo npumeyanue ([H M62]):
‘VHHKaJIbHBIE CBOMCTBA JIa3epHOT0 U3ITYUYCHHS ONPEACIA0T
MHOTOYHCIICHHBIC IPUMEHEHUSA JIa3¢POB B CaMBIX Pa3IHIHBIX CCbE .

Ao6aBneHo npumeuanue ([H N63]):
Mosxet PCHTICHOBCKHE J1a3CPhI BBIICITUTE B CAMOCTOATCIIBHYIO TEMY,
TyJa e Ja3epbl Ha HeHTpoHaxX.

HEKOTOPYIO CPE/ly HE H3MEHSET CBOHCTB 9TOi Cpe/ibl, aHATOrHiH(

Ao6aeneHo npumeyanue ([H N64]):
HpOXO)KJ.'lCHHC CBETOBBIX BOJIH HEOOJIBIION HaTNIpsKEHHOCTH 4€pe3

( [Ao6asneHo npumeyanue ([H N65]):

DddexTnl, HabTOACMbIE B HENHHEHHOM ONTHKE, CM. AHHOTALMIO K
npe;[bmyuxeﬁ paéo're, 3aBUCAT HEC TOJIBKO OT HHTCHCUBHOCTH

PpasBUTHs KBAHTOBOH (u3uKH, sBHiCs GpoTodddext. B pabore

Ao6aBneHo npumeuanue ([H N66]):
OJJ[HHM U3 TNEPBBIX (b]/BH'—(eCKHX ﬂBﬂeHHﬁ, OIpeIeTUBIINX X0

( o6aBneHo npumeyanue ([HA67]):

PasButre BEICOKO((DEKTHBHBIX U TOHKHX TEXHOIOTHII B PA3THIHBIX
OTpac/IAX HAYKH U TEXHUKH HEBO3MOKHO 6€3 BHICOKOTOUHBIX

(DU3MYECKUX, XUMUYECKHX U JI. ABJICHUH M IPOLECCOB aKTyalIbH;

[o6aBneHo npumeyanue ([HA68]):
ITpo6GnemMa H3MEpEHHs HEANEKTPUUESCKUX BEIHYMH H TAPAMETPOB

[Ao6aBneHo npumeyanue ([H M69]):
HeobxouMocTh yHH(MHKALNN eIMHUL U3MEPEHUs, IUPOKas
HHTErpauus CI)HZVIKI/I M TCXHHUKH, a TAKIKE TECHOC MEKAYHAPOIHOC| .

Ao6aBneHo npumeuanue ([H N70]):
3HaHU 0 CTPOCHUs 3eMIH KaK riuaHeTbl COTHEUHOM CHCTEMBI BakK-
HBI KaK C TEOPETHIECKOH, TAK M MPAKTHIECKOH Touek 3peHus. B

Ao6aeneHo npumeyanue ([H N71]):
B paﬁoTe TpetaracTcsa MpOBECTH XpOHOHOm‘leCKHﬁ aHanms oT-
KPBITHH, CBA3aHHBIX C HU3KOTEMIIEPATYPHOIi CBEPXIPOBOAMMOCTH

]

Ao6aeneHo npumeuanue ([H N73]):

Ao6aBneHo npumeuanue ([AH74]):
OnHoMepHBIE 3a/1a4H OTHOCSTCS K HanboIee NPOCTHIM 3a/1a4aM
KBaHTOBOW MCXaHHKH, HO B TOKC BPEMs MMO3BOJIAIOT BBIACHUTH

Ao6aBneHo npumeuanue ([H N75]):
‘YcuneHrne CHIHAJIOB SBISICTCS BayKHEHIICH 3a1a4ei paquopusnku.
JlamnoBbie yCHIMTENN ObUIN NIEPBLIMH yCHITHBAIOUIMMHU SIEMEHTS

o6aBneHo npumeyanume ([MN.M76]):
B pabote crenyet pacCMOTPETh CyIIHOCTh TYHHETBHOTO d(deKTa i
(usMyecKre NPHHIMIE PabOTh! MPUGOPOB, OCHOBAHHBIX Ha

( Ao6aeneHo npumeuanue ([H N77]):

SIBnenue cBepxTekydecTH 66u10 0TKpbITO I1.J1. Kanumeii B 1938 r.
OHO nposiBiIsieTes B Crloco6HOCTH sKuaKoro remst He-11 mporexar(

MOCTPOCHHE TCOPHUH ATOMOB U 0OBSICHEHHE (PH3NUECKOTO CMBICTIA

[Ao6aBneHo npumeyanue ([H N78]):
OTP()MHHM JOCTHIKECHUEM KBaHTOBOM MEXaHHKH SIBUJIOCH




111. Kiaccuueckuii u kBaHToBbIN 3 dekt Xoa.

Amomnasn u sdepuas ¢usuxa
112. ®wusuka peHTTeHOBCKUX JIy4eH.

113. SlpepHble peakimu geneHus. DU3MUECKHE OCHOBBI SBICHH.

114. SinepHble peakiyii CHHTe3a. YIIpaBiseMble TePMOSIEPHbIE PEAKIUH.,

115. XonoxaHslil anepHbli \CHHTez.‘.

116. Mogenu aTOMHOTO lﬂz[pal.

117. DOnemenrapubie yacTUubl. ViIcTopust OTKPBITHS (XpOHOJIOTHYECKHH U (pr3ndecKuit

ACTIEKTHI).

118. DnemenTapHbie YacTHIlbl. CHCTEMATHKA YIEMEHTAPHBIX YACTHIL.

119. DnemeHTtapHbie YacTHIBI. KBapKOBBIE MOJIEIN 3JIEMEHTAPHBIX hacmu‘.

120. Ilepuoanueckas cucTeMa 3JEMEHTOB U CBEPXTSKEIbIC bneMeHTm‘ (manexue TpaHc-
ypaHBbI)

121. dusuyeckue 0OCHOBBI METOAOB U3YUYCHUS dJIEMEHTAPHBIX hacmu\.

122. Crpoenue 1 3BOJTIONHs BCeIeHHOM.

123. buosnoruyeckoe JieiiCTBUE MOHU3UPYIOIIUX U3TYUCHUI.

124. KopnyckynasipHO-BOIHOBOM Jyain3M hwaTepI/m‘.

125. MbICICHHbIH SKCTIEPUMEHT H €ro poilb B Pa3BUTHH (DH3UKH.

126. HoGenerckue taypeatsl 1Mo ](1)1/13141&‘.

127. Onrtuko-MexaHHYecKas aHAJIOTHUs U € pOJib B Pa3BUTHH BOJIIHOBOH (KBaHTOBOHA)
MEXaHUKH.

128. Pouib (U3MYECKOTO SKCIIEPUMEHTA B CTAHOBICHMH KBAHTOBBIX [PE/ICTABICHHII,

Ao6aBneHo npumeuanue ([H N79]):

HBy‘leHl/Ie SANCPHBIX peaKuHﬁ Ha4yajocChk Mocjie OTKPLITHS
€CTeCTBEHHOIT paguoakTHBHOCTH. [lepBast siaepHas peakius Obiia
ocymectsiena B 1919 r. 3. Pesephopom ¢ HCHOMb30BaHUEM O~
qacTui. C Tex TIOp HA4aJI0Ch HHTCHCHBHOC UCCIICA0OBAHUC ACPHBIX
peaKiuii ¥ B TOM YHCIIe peakuuii nenenus. B pabote cinenyer
TIPOBECTH KpaTKHﬁ OKCKYpPC pasBUTHS (1)"3"](“ SANECPHBIX peﬂku"ﬁ,
COCTAaBHTh KJIaCCH(HKAIMIO SAEPHBIX PEaKIHii, PACCMOTPETh h

[o6aBneHo npumeyanue ([H N80]):

Boponos I'. C. llITypm TepMosiepHoit kpenoctu.— M.: Hayka,
1985192 c.

SlnepHast u TepMOsICpHas SHepreTrka Oyaymero. — M.:
Dneproaromuszar, 1987. - 192 c. h

Ao6aeneHo npumeyanue ([H N81]):

CuHTe3 JIETKUX A/ep, NPHBOISIINIL K BBIICICHHIO DQHEPrHH, TpebyeT
O4YeHb BHICOKHX TeMIeparyp, nopsika 107 K. IIpu 5TuX ycioBusx
m060€ BEIIECTBO HAXOANTCS B COCTOSHHH IIa3Mbl, H BO3HHKAIOT
cepbe3HbIe MPoOIeMBI JUTs ee yaepskanua. B 1947 r. aHrnuﬁcxuﬁ[T

Ao6aeneHo npumeyanue ([H N82]):

ViceneioBanue CBOMCTB si/iep, CIEKTPOB BO3OYKACHHUS  silep,
SZICPHBIX MPEBpaICHUI TpeOyeT 3HAHUS CTPYKTYPBI AaTOMHEBIX e,
KOTOpAsi 3aBUCHT OT CBOMCTB siiepHbIX cill. K cokanenuio, cBOiCTBa
SAACPHBIX CUJI U3YUYCHBI HC HA CTOJIBKO JACTAlIbHO, KaK, HANIpUMED, h

Bo6 P ([H n83]):

boJibioe YKCiIo 9eMEHTapHBIX YacTHIL, UX OTKpbITO Gonee 400
(Haymos, 1984 r.— Dty cripaBKy npu popMaTHpOBAHUH TEKCTa
yOpath), co3aet npodieMy HX KIacCH(pUKALMK U CHCTEMATH3AIIHH.
Knaccnguxanus coneicTByeT IBHKEHHIO HAYKHU CO CTYTIEHH h

Ao6aBneHo npumeuanue ([H N84]):

CormnacHo CTaH}IapTHOﬁ MOJENH CTPOCHUA MAaTEPHUH BCC BOKPYT Hac
HOCTPOEHO U3 12 hyHTaMEHTAIbHBIX YACTHI| — IECTH KBAPKOB U
mecTH JienToHoB. B 2000 r. 6bia 0TKphITa OCHEAHA U3 12 2e-
MEHTapHbIX YACTHI[ CO CIIHHOM Y2, COCTABIAIONMKX 6a3uc Cral-map(T

o6aBneHo npumeyanue ([H N85]):

CaMmBlii TSDKEIBIH 3IeMeHT, 00HAPY KEHHBII B IPUPOJE — YpaH,
nMeeT NopsAaKoBblif Homep 92. Haunnas ¢ 1940 rona, ¢pusukn
TPHUCTYMHIH K HCCIEOBAHHIO BO3MOXKHOCTEH MO HCKYCCTBEHHOMY
CO3/IaHMIO TAK HA3bIBAEMbIX TPAHCYPAHOBBIX JJIEMEHTOB, T.€.

Ao6aeneHo npumeuanue ([H MN86]):

B paﬁoTe CIEAYCT onmucaTh CbHZiH"leCKHC M TCOPETHYCCKHUE OCHOBBI
MCTOJOB NCTCKTUPOBAHUsA, U ONPCACICHHUSA OCHOBHBIX

XapaKTEePUCTHK DJIEMEHTAPHBIX YaCTHIl (MAaCChl, 3apsiia, SHEPruu,
MMITYJIbCa, U JIP.), TAKHE KaK METO/ (OTOIMYIIbCHIA, [—‘

Ao6aeneHo npumeuanue ([H N87]):

Yunkuucon [I. Kak ycrpoenaBceenennas / ®ynnaMeHTanbHas
cTpykTypa Marepu: Ilep. ¢ anrin./ITox pen. A.Jl. CyxaHosa.—M.:
Mup, 1984. - C. 19-61. ()

Ao6aeneHo npumeuanue ([H N88]):

qﬂCTl/ll.lH BCILECCTBA MPOABIAIOT cebs B PasIUYHBIX ABICHUAX TO, KaKk
JIOKaJIM30BaHHBIC OGLEKTH, UTO U MO3BOJIACT UX CUYUTATh YaCTULIAMH,
TO, KaK BOJIHA, T.C. HEJIOKaJIN30BaHHBI 0OBEKT. AHAIOTUYHBIM
00pa3oM MpPOSABIAIOT ce0sl U NEKTPOMATHHTHbIE BOJIHBI. F

Ao6aBneHo npumeuanue ([H N89]):

Hapsity ¢ peabHbIM (pH3MYECKUM IKCIIEPUMEHTOM BaXKHYIO
TIO3HABATEIIBHYIO POJIb UIPAIOT TAK HA3BIBAEMBIC MBICJIICHHBIC
9KCNEPUMEHTbI, KOTOPhIE B PUHIUIIE MOKHO ObLIO ObI COBEPIIHTH U
KOTOpBIC 6e3 MaTEepHAJIBHBIX 3aTPAT MO3BOJIAOT IIPOBECTH

Ao6aBneHo npumeuanue ([H MN90]):

PaBoThl ydeHbIX 110 (U3MKE, yAOCTOCHHBIX MPECTIKHON
MeXyHApOAHOI npemun uMenn Anbdpena HoGens, cocTassor
HENpPEeXOAILyI0 IEHHOCTh I HayKu. B paGore cieyer cocTaButh
XPOHOIOTHIO M KIacCH(HKAIMIO PaboT HOOETEBCKUX TaypeaToB F

Ao6aBneHo npumeuanue ([H N91]):

PaCCMOT‘pETL CYIIHOCTb aHAJIOTUH ONITHKHU U MCXaHHUKH, 01'](]35[1‘0!71
T'aMH/IBTOHOM (TOKIECTBEHHOCTh OCHOBHBIX YPaBHEHHMI
KITACCHYECKON MeXaHUKH, Y paBHeHust [amunbToHa — S[Ko6H, 1
TEOMETPUYECKOIi ONTHKH, ypaBHeHHUs dliKkoHaa). U310KuTh ﬂuen[?

obpasosanue B By3ax.— 2000.— T.6, Ne 4— C.42 —48.

[o6aBneHo npumeyanue ([H M92]):
Urommu @.D., [unentok F0.M. Usyuenue sbdexra Pamzayspa B
CTYJICHYECKOM J1a60paTopHOM NpakTHKyMe//Dusnaeckoe




KonTpo/sbHbIe padoThI.

Koumponsnan paboma Nel no meme: Kunemamurka u OUHaAMUKa MamepuaibHoi
mMouKu. 3aKOHbI COXPAHEHUA IHEPSUU U UMNYTbCA.

BapuanTt Ne 1

Kamenb O6pocuiu BepTukaabHO BBepx Ha BbIcoTy hl = 10 M. Uepes kakoe Bpems OH
ymager Ha 3emito? Ha kakyio BbicoTy h2 moAHUMETCS KaMEHb, €CITH HAYaJIbHYIO CKO-
pPOCTb KaMH$ YBEIUYHUTh BABOE?

[Tap Ha HUTH MOABEIIEH K MOTOJIKY TPaMBAWHOrO BaroHa. BaroH TopMo3uTcs, u €ro
CKOPOCTH 3a BpeMs t =3 ¢ paBHOMEPHO yMeHbIIaeTcs oT vl = 18 km/4 1o v2 = 6 km/;
Ha xaxo#i yromi o OTKIIOHUTCS TIPH 3TOM HHUTh C HIapoM?

C OGamnu BbIcOTOH h = 25 M ropu3oHTaIbHO OPOCHIN KaMEHb CO CKOpOCThIo V0 =15
M/c. Haiitu kunetnueckyro Wk u noreHnuanpayro Wn sHepruu kamHs uepes Bpems t = 1
C Hayaja JIBIKeHus. Macca kamHsa m = 0,2 Kr.

Mortekyina mMaccoit m = 4,65-10-26 kr, JeTsmias Mo HOPMaJH K CTEHKE cocyla co
ckopocthio v = 600 M/c, yaapsiercsi 0 CTEHKY U YyIPyro OTCKaKMBaeT OT Hee 0e3 MoTepu
ckopoctu. Halitn umnynbce cuitbl FAt, momydeHHBIN CTEHKOI 3a BpeMs yaapa.

Bapuant Ne 2

PaccTosiHre Mexay IByMs cTaHIMsAMHU MeTpononureHa 1 = 1,5 kM. Ilepyto monoBu-
HY 3TOT'O PACCTOSHUS MOEe3]] NPOXOJUT PaBHOYCKOPEHHO, BTOPYIO — PaBHO3aMEIJICHHO C
TEM >K€ 10 MOAYJIO yCKOpeHHeM. MakcumanbHast CKopocTh noe3na v = 50 km/4. Haiitn
YCKOpEHHE a ¥ BpeMsl t JIBIDKCHMS M0€3/1a MEX/y CTAaHIHSIMU.

Teno cKOMb3UT 10 HAKIOHHOM IUIOCKOCTH, COCTABILIOLIEN C FOPU3OHTOM Yroi o =
45°. Mpoitns nyth s = 36,4 cM, Teno npuobperaet ckopocTsh v = 2 M/c. Haliti koapduiiu-
€HT TpeHus k Tena o II0CKOCTb.

Camorier nogHUMaeTcss M Ha BbicoTe h = 5 kM goctur ckopoctu v = 360 km/4. Bo
CKOJIBKO pa3 pabora Al coBepiaemasi npu MobeMe MPOTHUB CHIIBI TSDKECTH, OOIbIIE pa-
00Thl A2, uaylei Ha yBeJIHMYeHHE CKOPOCTH camosiera?

W3 pyxkbs Maccolt T1 = 5 kr BeUIeTaeT myist Maccoil m2 = 5 T co CKOpocTho v2 = 600

M/c. Haittu ckopocTh v1 oTiaun pyxbs.



Bapuant Ne 3

3aBHCUMOCTD NPOMJICHHOTO TEJIOM ITyTH S OT BPEMEHH t laeTcs ypaBHEHHEM § =
At2 - Bt2+Ct3, rne A =2 m/c, B=3 M/c2 u C = 4 m/c3. Haiitu: a) 3aBUCHMOCTh
CKOpPOCTH U U YCKOPEHHS a OT BpeMeHH t; 0) pacCTosiHHE S, MIPOIIEHHOE TEJIOM, CKOPOCTb
V M yCKOpPEHHE a TeNa 4epe3 BpeMs t = 2 ¢ mociie Hadajia JBUKCHNUS.

TpamBaiiHbIli BaroH Maccoil m = 5 T WJET MO 3aKpyrieHuto paguycom R = 128 wm.
Haiit cunmy 6okoBoro gaBienust F konec Ha pebehl IPH CKOPOCTU ABWXKEHHA V =9 KM/4.

Kakyro paboTy A Ha/io COBEpUINTh, YTOOBI 3aCTaBUTh IBMKYIIEECS TEIO MacCO T =
2 KI': a) YBEIUYUTh CKOPOCTh V1 = 2 M/c 10 V2 = 5 M/c; 6) OCTAHOBUTHCS MPU HAYATHHOM
ckopoctu v0 = 8 m/c?

I'panara, netsmas co ckopocThio v = 10 M/c, pazopBanack Ha JjBa OCKoOJiKa. bonbmmii
OCKOJIOK, Macca KoToporo coctasisuia 0,6 Macchl Bcelf TpaHaThl, TPOIOJIXKAJ JBUTaThCS B
NpEeXHEM HaNpaBJICHUH, HO C YBEIMUYEHHOH ckopocThio ul = 25 m/c. Haiitn ckopocts u2

MCHBIICT'O OCKOJIKA.

Bapuant Ne 4

Teno 6pomeno co ckopocTsio VO = 14,7 m/c oz yriom o = 30° k ropuzonTy. Haiitu
HOpPMaJIbHOE all U TaHI'CHIMAIbHOE aT YCKOpeHHs Tena depe3 Bpems t = 1,25 ¢ mocie
HavaJia JIBHKECHUSI.

I'upbka Maccoid m = 50 1, npuBsi3aHHasl K HUTU JUIMHOM | = 25 cM, OnHChIBaeT B To-
PHU30HTAIBHON IIOCKOCTH OKPYKHOCTh. YacToTa BpamieHus TUpbkU 11 = 2 00/c. Haiitu
CHIy HaTsbkeHus HuTH T.

TpamBaii gBmxkercst ¢ yckopenueM a = 49,0 cm/c2. Haiith koadduuuent tpenus k,
ecu u3BecTHO, 4To 50% MOIIHOCTH MOTOpa UAET Ha MpeojoieHue cuibl Tperus u 50%
— Ha YBEJINYEHUE CKOPOCTHU JIBIKEHUSL.

Morekyna maccoit m = 4,65-10-26 xr, neTsiiasi co ckopocThio v = 600 M/c, ynapsi-
eTcs 0 CTEHKY cocyJia 1o yrioM o = 60° K HopMaiy U YyIpyro OTCKaKMBaeT oT Hee 0e3

norepu ckopoct. Haiitu umnynec cunbl FAt, osrydeHHbIM CTEHKOU 3a BpeMsl yaapa.

BapuanTt Ne 5



Touka mBmXETCS O OKPY>KHOCTH pagmycoM R = 10 ¢cM ¢ MOCTOSHHBIM TaHT€HITH-
aNbHBIM YCKOpeHHeM at. HaliTw TaHTeHIMalbHOe YCKOpEHHE aT TOYKH, €CIIM M3BECTHO,
YTO K KOHITY IIATOTO 000pOTa TOCiIe Hadasla ABIDKCHUS JIMHEHHAs CKOPOCTh TOUYKH V =
79,2 cm/c.

Jlick Bpamaercss BOKpYT BEpTHKAIBHON ocH ¢ gacToToi n = 30 o6/muH. Ha paccros-
HuH T = 20 CM OT OCH BpalIeHUs Ha JUCKe JIOKUT Teno. Kakum nomken ObITh Kod3dpdunn-
EHT TPeHUsI K MeX/Ty TeJIOM U TUCKOM, YTOOBI TEJIO HE CKATWIOCh C JAUCKa?

Haiitu paboTy A, KOTOpYIO Ha/I0 COBEPIINTH, YTOOBI YBEIMYUTH CKOPOCTD JIBUKECHUS
Tena maccoid T=1 1 or vl = 2 M/c 10 V2= 6 M/c Ha iytu s =10 M. Ha Bcem mytu peiicTByeT
cwia tpenus Frp=2 H.

Teno maccoit m1 =5 kr ymapsieTcst 0 HETIOABIXHOE TEIO Maccoi m2 = 2,5 Kr, KOTO-
poe mocie yaapa HauMHAeT JABUTaThCs ¢ kKuHeTnueckon aHeprueit W'K2 = 5 JIxk. Cuunras
yZIap HEeHTPAIBHBIM M YIPYI'uM, HaiiTn kuHetndeckue sHeprun Wkl nu W’KI nepsoro te-
JIa JI0 ¥ 1ocJjie yuapa.

Peneitnaa konmponvhasa paboma Ne2 no mepmoounamuxke u mMoaexkyIapHou Qu-
3uKe

BapuanT Nel

6 r yrnekucnoro ra3a (C02) u 5 r 3akucu azora (N20) 3amnonHsOT COCya 00bEMOM B
2-10-3 m3. KakoBo o01miee gaBiieHUE B cOCy/e Ipu Temmeparype 127° C?

Haiit cpeaHioro KkBapaTHYHYIO CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOT'o MpH
nmaBiaeHud 750 M. pt. cT. paBHa 8,2 10-5 r/cM3. 2) Yemy paBHaA Macca OJHOT'O KHJIOMO-
JISL 3TOTO ra3a, eciiv 3Ha4eHHe IUNIOTHOCTH 1aHo i Temnepatypsl 17° C?

7 T yraekucnoro raza 0puto Harpero Ha 10° B ycnoBHSAX CBOOOIHOTO PacIIMpEHUSI.
Haiitu paboTy pacuiupenusi ra3a ¥ U3MEHEHHE ero BHYTPEHHEH dHepruu.

WneanpHas xonoawnbHAs MallnHa, padortaromas 1mo odparHomy nukiny KapHo, co-
BEpIIIaeT 3a OJMH LUK paboty, paBHyto 3.7 kJ[x. [Ipu 3TOM OHa GepeT Termo OT Tena ¢
Temmeparypoii t2 =-100 C B mepenmaet Temo Teny ¢ remmeparypoit +17° C. Haiitu: 1) k.
M. . UKJIa; 2) KOJIMYECTBO TEeIUIa, OTHATOIO y XOJIOJHOrO Tela 3a OJUH ITUKI; 3) KoIuye-

CTBO TCIlJIa, IEPCAAHHOI'O TOpsAYEMY TCJIY 3a OAWH LUKIL.



Bapuant Ne2

Bamnon emkocteio 12 1 HanosiHeH azoroM mpu aasienuu 8,1 Mlla u Temnepatype
17° C. Kakas macca azora HaxOauTcs B Oayutone?

HaliTu ynensHyr0 TEIUIOEMKOCTb IPU NMOCTOSHHOM JIaBJI€HUH ra30BOM CMECH, COCTO-
A1Iel u3 3 KMoJel aproHa u 2 KMoJei azora.

Jlo kakoit TeMmepaTypbl OXJIAAUTCS BO31yX, Haxonsmuica npu temmnepatype 0°C,
€CIIM OH paciupsieTcs ajanadaTuuecku oT oobema vl 10 oobema V =2V1?

WneanbHas TemuioBasi MamuHa, padoTaromas no nukiry KapHo, momydaer 3a Kaxiapli
uka ot HarpeBarens 2,512 xJ[x. TemnepaTypa HarpeBarens 400° K, remnepaTtypa xoio-
muneHuKa 300° K. Haliti paboTy, coBepiiaeMyro MamiuHoOM 3a OJIUH IIMKJI, ¥ KOJMYECTBO

TE€IJIa, OTAAaBAEMOI'0 XOJIOAUIIBHUKY 3a OOWH ITUKIL.

BapuanT Ne3

5T a3oTa, HaxoJIIErocs B 3aKPBITOM COCyAE 00beMOM 4 J1 NpH TeMIlepaTy-
pe 20° C, mnarpeBatorcs nmo Temneparypsl 40° C. Haiitm naBieHue rasa JIo W Iocie
HarpeBaHusl.

12 T a30Ta HaXOATCA B 3aKPEITOM cocyae oobemoM 2 1 mpu Temmeparype 10° C.
ITocne HarpeBaHus AaBlieHHE B cocyze cTano paBHO 104 MM prt. c1. Kakoe xomngecTBo
Teria ObIJIO  COOOIIEHO Ta3y NpW HarpeBaHUH?

B 3akpeitom cocyme Haxomutcs 20 r azora u 32 r kucnopoma. Haiitu msme-
HEHHE BHYTPEHHEH SHEpruu 3TOH CMECHU ra3oB IPH OXJIaXKIEHUH ee Ha 28°.

Wneanvuas TemoBas mammuHa padotaer no mukiny Kapao. Ipu stom 80% Temna,
MOJTYy9aeMOro OT HarpeBaTells, epeaaeTcs: XOIoAWIbHUKY. KonruecTBo Tema, nomrydae-
Moe OT HarpeBareis, paBHO 6.28 k/[x. Haiitu 1) x. m. 1. nmkia, 2) paboTy, coBepIIeH-

HYIO IIpXU NOJTHOM IUKIIC.

Bapuant Ned4
12 r raza 3anumator oobem 4-10-3 M3 npu remneparype 7° C. [locne HarpeBanusi ra-
3a P TIOCTOSTHHOM JIaBJICHUH €ro TUIOTHOCTH cTasa paBHa 0,6 kr/m3. Jlo kakoii Temre-

paTypsl Harpenu raz?



Kakoe konudecTBo Teruia Hajgo COOOIIUTH 12 T KHCIOpOoja, YTOObl HArPeTh €ro
Ha 50° Mpu MOCTOSHHOM JaBJICHUU

5.56. 1) Haiitu cpeHIO0 KBapaTHUYHYIO CKOPOCTh MOJICKYJI Ta3a, IJIOTHOCTh KO-
Toporo npu nasiacHun 750 MM. pT. cT. paBHa 8,2 10-5 r/cMm3. 2) UYemy paBHa Macca of-
HOT'O KMJIOMOJISI 3TOTO T'a3a, €ClIM 3HAYCHHUE TUNIOTHOCTH JTaHO JuIs Temneparypsr 17° C?

WneanpHas xonmoawnbHAas MalinHa, paboraromas mo oopatHomy ukiy Kapho, me-
pemaeT TemIo OT XOJOAWIRHUKA ¢ Bojod mpu TemnepaType 0°C KUISTHUIBHUKY C BOJOM
npu temneparype 100° C. Kakoe koau4yecTBO BOJbI HYXKHO 3aMOPO3UTh B XOJIOAUIBHU-

Ke, 9TOOBI IPEeBPaTHTh B Tap | KT BOABI B KU TUIBHUKE?

BapnanT Ne5

10 T xucnopona Haxonarca non aasienueMm p =304 klla npu Temneparype 10° C.
ITocne pacmmpeHus BCIEACTBHE HATPEBAHUS TIPH IOCTOSHHOM JaBJICHHMHM KHCIIOPOJ
3ansu1 o0beM 10 1. Haiitm: 1) oObem rasa mo pacummpenwus, 2) TeMmIepaTypy rasa
MoCNIe  pacuIMpeHus, 3) IOTHOCTh ra3a 10 paclmMpeHus, 4) IUIOTHOCTh Trasza Iocie
pacimpeHus.

B 3akpeitom cocyne Haxomurcss 20 T asora wu 32 r kucinopona. Haiitm m3me-
HEHHe BHYTPEHHEH 3HEpruu 3TOH CMECH T'a30B MPH OXJIaKIEHUH ee Ha 28°.

1) Haiitn cpenHioo KBaJpaTHYHYIO CKOPOCTh MOJIEKYJ Ta3a, IJIOTHOCTh KOTOPOTO
npu gasneHun 750 mm. pT. cT. paBHa §,2- 10-5 r/cm3. 2) Uemy paBHa Macca OJJHOTO KH-
JIOMOJIs1 3TOTO rasa, eciii 3HaueHue IOTHOCTU JaHo Jyisl Temneparypsl 17° C?

Haiitu m3mMeHeHne YHTPONUY TPH TUTaBlIeHUH | KT paa, Haxomsmerocs npu 0°C.

Konmponvnasa paboma Ne 3 no meme Ilocmoannutii mok.

Bapmnanr 1.

3amaua 1.Cua Toka B MeTaJIMdecKkoM mpoBogauke | = 0,8 A, cedeHne mpoBOIHHUKA
S = 4 mm2. [IpuHEMAas, 9TO B KOKJIOM CM3 MeTayuia coaepxurcs no = 2,5 1022 crobo-
HBIX JIEKTPOHOB, ONPEAETUTH CPEAHIO CKOPOCTh X HAIPaBJIEHHOI'O ABWKEHUS.

3agaua 2.Kak Ha/ji0 coeIMHUTE OOMOTKH JIBYX HarpeBaTesiei OMyIIeHHbIX B CTaKaH C

BO/IOH, 4yTOOBI Boma ckopee 3akumena? (IlapamnenbHo, T.K. CONPOTHUBICHWE yMEHBIIACT-



Csi: IPM OAMHAKOBOM HAIPSHKEHUH NMUTAHUS KOIWYECTBO TEIUIOTH Q 0OpaTHO MponopLH-
OHAJIBHO COIPOTHBJICHUIO HATPY3KH.)

3agava 3.JlamMIouka M peoCTaT, COSAMHEHHBIE MOCIENOBATEIbHO, PUCOSTMHEHBI K
UCTOYHUKY Toka. HampspkeHune Ha 3akumax jammnoukn U= 40 B, a comporusienue peo-
crata R = 10 Om. Bremmnsis nens norpebnsier momuocts P = 120 Br. Haiiti cry Toka B
LETIH.

3amaua4. Onpenenuts BHYTPEHHEE CONMPOTHBIEHUE akkymyisaTopa ¢ DJC 2 B, 3a-

MKHYTOT'0 POBOJHUKOM conpoTusiieHueM 2 OM, eciiu cuja Toka I nenu pasHa 0,8 A.

Bapuant 2

3amava 1.B mens BKIFOYEHBI MAapaJUICIbHO METHAS W CTaIbHAsl TMPOBOJIOKA PaBHOMN
JUTUHBI U ceueHus. B kakoil M3 HHX BBIAEIUTCS OOJNbIIEee KOJTHYECTBO TEILIOTHI 3 OJHO U
TOXE Bpems?

(B MenHOI MPOBONIOKE, T.K. €€ CONMPOTHBIICHHE MPH OJMHAKOBBIX M€OMETPUUECKUX
pa3Mepax MEHBINE, a TIPH OJMHAKOBOM HAMPSDKEHUH MUTAHUS KOJIMYECTBO TETUIOTH QQ
00paTHO NPOMOPIHUOHATILHO COMPOTHBIICHHUIO HATPY3KH).

3anmaua 2.I1pu cuie Toka [ = 3 A BO BHeITHEH 1enu 6atapeu BHIICIICTCS MOITHOCTD
P1 =18 Br, npu cune toka 12 = 1 A, coorBerctBenHo P2 = 10 Bt. Omnpenenuts 9JIC u
BHYTpPEHHEE CONPOTHBIICHUE OaTapeH.

3anava 3.3 HUKeTUHOBOH JEHTHI TOMMUHOMN 0,2 MM M IKUPUHON 3 MM HYXHO H3TO-
TOBUTH peocTaT Ha 2,5 Oma. Kakoil IjuHBI HY)KHO B3SITh JICHTY U KaKO€ MaKCHUMAaJIbHOE
HanpspKEeHHEe MOXKHO TOJAaTh Ha 3TOT PEeOCTat, eCH JOMYyCTUMAsl IUIOTHOCTh TOKa Ui HH-
kenuHa j = 0,2 A/mm2, p = 4 10-7 Om-m.

3anmaua 4.K remepatopy ¢ 3/1C 230 B monkitoueHo comportusieHue 2,2 Om. Uemy
PaBHO CONPOTHBIICEHUE T'€HEPATOPa, €CIU HANPSDHKEHHE Ha €ro 3aKUMax MpPHU 3TOM PaBHO

220 B?

BapwuanT 3
3anaua 1.BbICOKOOMHBIN MPOBOA OJHOPOJHOTO ceueHust U JuIMHOM 10 M 3aMbIkaeT

6arapeto ¢ D/IC B 30 B. Uemy paBHa HanpspKEHHOCTD ITOJISL B 9TOM IIPOBOJIHUKE?



3anmaua 2. Tok KOPOTKOT'0 3aMBIKaHHS HCTOYHHKA MOCTOSIHHOTO Toka ¢ DJ[C 12 B co-
crasisier 40 A. Halitm conpoTuBIIeHHE, KOTOPOE HEOOXOANMO TOIKIIOYUTH BO BHEIITHIOIO
e, YTOOBI MMOMYIUTH OT 3TOTO UCTOYHHUKA TOK 1A?

3agaua 3. DieKTpoHarpeBaTeidbHble MPUOOPHI Ha KOTOpHIX ykazaHo P1 = 600 Br,
Ul =220 Bu P2 = 400 Br, U2 = 220 B moakiatoueHsl MOCIEIOBATEILHO B CETh C
HanpspkeHueM 220 B. Kakast MOITHOCTB OyIeT BBIENSATHCS HA KaXKAOM M3 HUX?

3amaua 4.O0eKTPUUYECKYIO JaMIOUKy comportuieaneM 240 OM, pacCUMTaHHYIO Ha
Hanpspkenue 120 B, Hamo mutath ot cetH ¢ HanpsbkenueM 220 B. Kak Hano moaxmouuts
JTOTIOTHATEIHHOE COMPOTHUBIICHNE W KAKOH JUIMHBI JOJDKEH OBITH MIPOBOAHHUK U3 HUXpPOMa
ceueHrueM s =0,55 MM2, 9TOOBI JTaMIIOYKY MOXHO BKIIOUHTH B ceTh 220 B? (YnmenbpHOE
conpoTuBieHue HuKenauHa paBHo 110 10-8 Om:-m).

Bapuant 4

3agaga 1.Tok Teuer mo MpoBOJHKKY, (pOpMa KOTOPOTro IoKa3aHa Ha puc.l. OxnHa-
KOBa WJIM pa3jMyHa HAMpPsDKEHHOCTh MOMS B MECTax ¢ Y3KUM U HIMPOKuM ceueHneM? OT-
BET 00OCHOBATb.

3anmaua 2.Hailigute pasHocTh moTeHImanoB mMexay ToukaMu A u B ( B u C) cm.
puc.2, ecntu E1=2B,E2=2B,R1=0,50M,R2=50M, 11 =10M,12=1,5 Om.

3anmaua 3. Tok B mpoBomnmKe comporuBieHueM r = 100 OM paBHOMEpHO HapacTaeT
orlo=0 mo 12 =10 A B Teuerne t = 30 c. YeMmy paBHO KOJTUIECTBO TEIUIOTHI, BHIICIIHB-
Imeecs 3a 9TO BPeM B MPOBOIHUKE?

3anauad4.Onpesenur MWIOTHOCTh TOKA | B JKEJIE3HOM MpPOBOJHMKE AnuHoi L = 10 M,
ecnu poBoJ HaxoauTcs o HampspkeHue U = 6 B.(Y menpHOE conmpoTHBIICHUE XKene3a p

=9,8 10-8 Om-Mm.

N S,

E,; R, E,
—
s “ha
C

Puc.1

Puc. 2

Koumponwsnan paboma N 4. «Maznummnoe nosne 6 6axKyymen.



Bapuanr 1.

JIuneiHblil npoBOAHUK AMUHON 20 CM IIpH CHJIE TOKAa B HEM 5 A HaXOIUTCS B OJHO-
pomHOM MarHUTHOM monie ¢ uaayknueit 0,2 Tiu. Ecnu yromn, o6pa3oBaHHBIN MTPOBOIHIKOM
C HalpaBJIEHUEM BEKTOpa MarHUTHOM MHIYKIUH, paBeH 30°, To Ha MIPOBOJHUK JEHCTBYET
cuna, Monyns koropoii pasen: 1) 0,1 H.  2) 10,0H. 3)0,2H. 4)20,0H. 5)1,0
H.

IIpsAMONMHENHBIN IPOBOJAHUK C TOKOM JUIMHOW 5 CM NEPIEHAUKYJIAPEH JIMHUSIM HUH-
JYKIIUK OJJHOPOJHOTO0 MAarHMTHOro moiyis. Uemy paBeH MOAYNb WHAYKIIMM MarHUTHOTO
TIOJIS, €CITM TIPU TOKE B 2 A Ha MPOBOJHHK ACHCTBYET CHIIa, MOAYIb KoTopoi paBeH 0,01
H? 1)0,0001 Tn  2)0,001 Tx 3)0,1Tm 4)1Ta 5)10 Tn.

Ecnu 3apspkeHHas gacThiia, 3apsa KOTOPOi ¢, IBIKETCS B OHOPOJHOM MarHUTHOM
nojie ¢ MHAyKIue B no okpyxHocTu paanycoM R, To MOayNb UMITyIbCa YaCTHUIIBI PABEH:
) gRrR/B 2) gB/R 3) gBR 4) B/gR 5) R/qB

Ha puc. m300pakeHO ceueHue IBYX MPSIMOJHMHEHHBIX

1y

0eCcKOHEYHO JIMHHBIX NMPOBOIHUKOB ¢ TOKOM. Paccrosiaue
AB mexny npoBoaHukaMmu pasHo 10 cM, I1 =20 A, 12 =30 oA B
A. Haiith HanmpspKeHHOCTh MAarHWTHOTO IIOJIS, BbI3BaHHOrO TokaMmu I1 u I2 Ttouke ml.
Paccrosiaus M1A =2 cm.

Karymxka aguamerpom 10 cm. mMeromas 500 BUTKOB, HAXOIUTCSI B MAarHUTHOM TIOJIE.
Yemy Oynet paBHO cpenHee 3HaueHue JJIC MHAYKIMH B 3TOW KaTYIIKE, €CIH WHIYKIHS
MarHATHOTO 1o yBenuuuBaeTcs B teuerne 0,1 ¢ ot 0 mo 2 Tn?

B onHOpOAHOM MarHMUTHOM mole, UHAYKIUs kotoporo paBHa 0,5 BO(M2, nBwkeTcs
paBHOMepHO TipoBOAHUK AuHOI0 10 cm. [1o mpoBogHUKY TeueT Tok cuitoif 2 A. CKopocTh
JBIDKEHUS poBoAHUKa 20 CM/C W HampaBlieHA OHAa IEPHEHIUKYISPHO K HAIPaBICHHIO

MarauTHOro noins. Hairu: 1) pabory mepemenienns npoBogauka 3a 10 cex nBrkeHus, 2)

MOIITHOCTB, 3aTPavY€HHYIO Ha 3TO ABHKCHHC.

Bapuanr 2.
JluneitHbIi npoBOAHMK THHOW 60 cM IIpH criie TOKa B HEM 3 A HaXOAWTCS B OJTHO-

ponHoM MarautHoM monie ¢ uHAykuuwed 0,1 Tn. Eciu mpoBOAHHK pacmosiokeH [0



HaINpaBJICHUIO JIMHUI WHAYKIIMM MAarHUTHOTO TOJISL, TO HA HEro JEHCTBYET CHUiIa, MOAYIb
KOTOPOW paBeH: 1)0,18H 2)18,00H 3)2,00H 4)0,30H 5)0,00H

IIpAMONMHENHBIN MPOBOIHUK, IO KOTOPOMY TE€UYET MOCTOSHHBIA TOK, HaXOJIWUTCS B
OJTHOPOZAHOM MAarHUTHOM IIOJIE M PACIOJIOXKEH IMEepIeHANKYISPHO JIMHUSM MarHUTHOM
MHAYKIUW. Eciu 3TOT NpOBOAHMK MOBEPHYTH TaK, YTOOBI OH pacroyiarajics MOjA yriioM
30° K JMHUSM MarHUTHOM WHJYKUMH, TO cujia Awmriepa, JIEWCTByIOIIas Ha HeEro:
1)ymenpmuTcs B 4 pa3a; 2) yMEHBIIUTCS B 2 pa3a; 3) ocTaHETCs] HEM3MEHHOH; 4) yBenu-
quTCA B 2 pasa; 5) yBenudyurcs B 4 pasa.

B onHOpoIHOM MarHMTHOM TOJie ¢ MHAYKLMEN B Bpamaercs yactuna mMaccou T,
nmeronas 3apsa q. Kak m3sMeHuTcs paguyc OKpyXHOCTH, €CITM MHAYKIUS B yMeHbIIUTE B
2 pasa, 3apsa HE H3MEHSATh, a Maccy yBENWYHUTH B 3 paza? 1) ymensmutcs B 2/3 pasa; 2)
yBenuuutes B 1,5 paza; 3) ymeHbmuTes B 6 pas; 4) yBenuuurcs B 6 pas; 5) yMEHBIINTCS B
1,5 paza.

B omHOpOHOM MarHuTHOM moiie, HHAYKIuUs kotoporo 0,1 Ti, ABmKeTcs NpOBOAHUK
mumrHOI0 10 cM. CKOpOCTh MBMKCHHS MPOBOIHWKA 15 M/C M HampaBlieHa OHA TEPIICHIU-
KYJISIPHO MarHUTHOMY ToJif0. YeMy paBHa MHIyIIMpOBaHHas B npoBonHuke J/C?

Ha puc. n3o00pakeHo ceueHne ABYX MpsIMOIMHEHHBIX

1 2

0ECKOHEYHO IJIMHHBIX NPOBOAHUKOB C TOKOM. Paccros-
Hue AB mexny nposogHukamu pasHo 10 cm, I1 = 20 A, A M B

12 =30 A. HaiitTu Hanps»KeHHOCTh MAarHUTHOTO MOJIsA, BBI3BaHHOTO Tokamu 11 u 12 touxe
ml,. Paccrosstaue M1A = 4 cm.

KpyroBoil KOHTYp HOMEIIEH B OJHOPOJHOE MAarHUTHOE MOJ€ TaK, YTO IUIOCKOCTh
KOHTYpa NEepHEeHINKYISIPHA CHIOBBIM JIMHUSAM T0JI. HanpspkeHHOCTh MarHUTHOTO TOJS
150 kA/m. TTo koHTYpy TeueT Tok cuioii 2 A. Paanyc kontypa 2 cMm. Kakyro pabory Hamo
COBEPIIUTH, YTOOBI MOBEPHYTH KOHTYp Ha 900 BOKPYI' OCH, COBIMAJAIONIEH C THaMETPOM
KOHTYpa?

Bapuanr 3.

Kakyto pasmepHocts B cucteme CU uMeeT eqnHULAa H3MEPEHNST MarHUTHOM MHIYK-
uuu?

1) kr/(A-c2m); 2) Ac2/(xrm); 3) HA(AM2); 4) H/(AM); 5) A-M (kr-c2).



ONEeKTPOMAarHUTHBIM YCKOPHUTENb MPEACTABIACT cOOOM /1Ba MPOBOJA, PACIOIOKEH-
HbIE B TOPM3OHTAJIBHOW IJIOCKOCTH Ha paccTosHuM 20 cM ApYyr OT JIpyra, Mo KOTOPHIM
MoeT CKONB3UTh 0e3 TpEeHUS MeTalTndecKas MepeMbluKa ¢ Maccod 2 Kr. MarHuTHoe
nojsie ¢ uHAykuued B = 1 Tn nepneHauKynsipHO IJIOCKOCTH ABMKEHUS nepembluku. Ka-
KOH TOK ClIeqyeT MPOMyCTUTH MO MepeMbIUKe, YTOOBI OHa, PO MyTh 2 M, MpHoOpea
ckopocth 10 M/c? 1)I0 A 2)50A  3)I00A 4)250 A 5)300A

Ecnu nBa mpoToHa ABWXYTCS B OJHOPOAHOM MAarHMTHOM IOJE€ B IUIOCKOCTH, HEp-

HeH}IHKyJ'IHpHOﬁ JIMHUAM HUHAYKIIAU MAarHuTHOIO IT10JIA,

0 OKpPYXHOCTsIM pammycoB R1 u R2, , To oTHOmECHNE é 77777777777 éﬁm'\g}
A B

ux kuHermueckux sHepruin K1/ K2 pasno: 1) R/ Rlz;
2) RI/R:: 3)R/R: 4y R/R:: 5y 4,

Ha puc. n3o0pakeHO ceucHHE ABYX NPAMOIUHCHHBIX OCCKOHEYHO JTUHHBIX IPO-
BOJHHKOB C TOKOM. Paccrosinne AB mexay mposogaukamu paBHo 10 cm, I1 =20 A, 12 =
30 A. Haiftu HampspPKEHHOCTh MarHUTHOTO TOJIS, BBI3BAHHOTO Tokamu 11 u I2 Touxe
M1. Pacctosiaus BM1 =3 cum.

B MarnutHoM none, uaaykius koroporo B = 0,05 Tx, Bpamiaercs crepkeHb JH-
HOM 1 = 1 M ¢ yrioBoit ckopocTsio ® = 20 pan/c. Ock BpaleHHus MPOXOINUT Yepe3 KOHEI]
CTEp KHS U MapaiyienbHa MarHuTHoMy noito. Haittu 3/1C nHAYKIMY €, BOSHUKAIOIIYIO Ha
KOHLIaX CTEP>KHA.

JIBa npsAMONMHEHHBIX [UIMHHBIX IapaUIeTIbHBIX MPOBOJAHUKA HAXOMAATCS HA He-
KOTOPOM PaCCTOSHUH APYT OT Apyra. [lo mpoBogHWKAaM TEKYT TOKH, paBHBIC TTO0 BETUIHHE
U 10 HampaBieHuo. HalTu cumy Toka, TeKyImero mno KaxaoMy U3 IPOBOJIHUKOB, €CIIH U3-
BECTHO, YTO JJIs TOT'0, YTO OBl pa3JBUHYTH 3TH IMPOBOIHHUKHN Ha BIBOC OOINBIIEE pacCTOs-
HUE, TPUILIOCh COBEPIIUTH paboTy (Ha €IWHUWIY JUTMHBI NPOBOAHHUKOB), PaBHYIO 5,5

MK J[x/M.

Bapuanr 4.
Kakyto pazmeprocts B cucteme CH uMeeT eMHUIA U3MEPEHUs] MArHUTHOTO I1OTO-
Ka?

1) H(A'M2); 2) kr/(c2-A); 3) HM2/(A); 4) krm/(c2A); 5) H-w/A.



DNeKTpOH, YCKOPEHHBIH pasHocThio nmoTeHnuanoB U = 100 B, Bneraer B omHOpOAHOE
MarHMTHOE MOJI€, JUHUM HHAYKIHMHA KOTOPOro MNEPIEeHAMVKYJISPHBI HAINPABICHUIO €ro
nerkenus. Munykuus marautaoro nomist B = 2-10-3 Tun. Paauyc okpyXHOCTH, IO KOTO-
pOM IBMXKETCA AJIEKTPOH, PABEH:

1)0,5-10-2m  2)1,0010-2 m  3)1,7-10-2m  4)3,4-10-1 m. 5)5,0m

17. Ecnu nBa snekrpona ¢ kunerndeckumu 3HeprusMu K1 n K2 coorBercTBeHHO
JBIDKYTCS TI0 OKPYXXHOCTSIM B OJJHOPOJAHOM MAarHUTHOM II0JI€ B INIOCKOCTH, TIEPIIEHANKY-
JSIPHOW JIMHMSAM MHAYKIMH TIOJIS, TO OTHOIIEHUE MX IrepuojoB odpamenus T1/T2 paBHo:
1) K1/K2; 2) K2/K1; 3)(K1/K2)1/2; 4) (K2/K1)1/2; 5) 1.

HBa HpﬂMOJ’IHHeﬁHHX 0ECKOHEYHO JJIMHHBIX NIPOBOAHUKA PACIIOJIOKECHBI IMCPIICHAN-

KyJIspHO Ipyr K Ipyry M Haxo- Lo JAT-
A
cs BO B3aUMHO- I I 2 nep-
,,,,,,,,,,,,,,,,,,,,,,, @) =
HNEHIUKYIAPHBIX IDIOCKOCTSAX A M, %) 1 (em.
puc.) Haiitu HampspKeHHOCTD Mar-

HUTHOTO TToJIst B Touke M1, ecmu Il = 2 A, 12 = 3 A. Paccrosamst AM1 =1cvmu AB=
2 cMm.

B ogHOpOmHOM MarHwTHOM TONe, WHAYKIHS kotoporo B = 0,8 Tm, paBHOMEepHO
BpallaeTcsi pamMKa ¢ yriloBoi ckopoctbio @ = 15 pan/c. [Tnomans pamku S= 150 cm2. Ochb
BpAIICHUsT HAXOAWTCS B IUIOCKOCTH PaMKH M COCTaBisieT yrou o = 30° ¢ HampaBiIcHHEM
MarauTHoro nojs. Haiitu makcumansayto 3/1C UHAYKIMK €MakK. BO Bpalaronieics pam-
Ke.

MenHbIi IUCK paguycoM I' = 5 €M, IJIOCKOCTb KOTOPOrO MEpPIEHIUKYISpHA K Ha-
TIPaBIICHHAIO0 MarHUTHOTO TOJIS, BPaIIaeTcs ¢ 4acToTor v = 3 00/cex. MHIyKIsS MarHuT-
Horo nosist B=0,2 Tn. Tok 1=35 A npoxonur no paauycy aucka ab (a u b—ckob3siiue

KOHTaKTBI).. Hatitu MOIIHOCTH TaAKOIr'o ABUIaTClIsd.

Koumponvuasa paboma Ne 5 no meme «Coepemennvie npeocmagienus o cmpoe-
HUU AMOMO6».
Bapuanr 1.

OO0bsicHuTe pe3ynbTathl onbiToB Opanka u ['epua, cM. puc. 1. KakoBa aiunHa BoaHa



CBETAa H3JIy4aeMOro aTOMaMH PTYTH NPU MEPEX0Jie UX B HOPMAJIbHOE COCTOSIHUE?

Bo ckonbKko pa3 yBeIMUWTCS paguyc OpOWTHI MJIEKTPOHA B aTOME BOAOPOJA, HAXO-
I4(mA) JUIIIETOCST B OCHOBHOM COCTOSIHUM TIPH BO30YXKIie-
HUU €r0 KBAaHTOM cBeTa ¢ dHeprueit 12,09 sB?

BonnoBass ¢yHknms, omuceBatomas 2S -

U(B) COCTOSIHHUC DJICKTpOHAa B aTOME€ BOAOpPOJa HMCET

TR pug V(P =YD= pYe-p/2) o L e
Puc. 1. CTOSIHME DJIEKTPOHA OT sAJpa BLIPAXKEHHOE B aTOM-

HBIX enuHUIax. ONpenenuTs pacCTOSHUE OT sIpa,
Ha KOTOPOM BEpPOATHOCTh OOHApYXEHUs NEKTPOHA HMMEET MaKCUMaJlbHOE 3HaueHue? p
= r/a - mepBbIit OOPOBCKHUI paanyc OpOUTHI.

HamucaTh opMysIBI 3JICKTPOHHOT'O CTPOCHUS aTOMOB: 1) Gopa ( Z =5), 2) yriuepona
(Z=6), 3) matpus (Z=11).

Onpenenuts MOPSAIKOBBIA HOMEpP 3JIEMEHTa B IIepHoIndeckoi cucteme MeHzemneena,
ecnu rpaHn4Has yacrora K-cepuu XapakTepuCTHIECKOr0 PEHTT€HOBCKOTO U3JIY4EHHsI CO-
crasiser 5,55-1015 I'm.

Omnpenenuts MakCUMalIbHOE 3HaUYEHHE OPONTATLHOIO MOMEHTA UMITYJIbCa AIIEKTPOHA
Y BO3MOXKHBIE 3HAYCHHUS €r0 NPOEKIMH Ha HAaNpaBJeHHE BHEIIHETO MarHUTHOTO IOJS B

COCTOAHUH, OIPEACITACMOM I'NTaBHBIM KBAHTOBBIM YHCJIOM N = 4,

Bapuanr 2.

1. Ilpu kakoM yCJIOBUM B CIIEKTPE aTOMa BOJOPOa BO3HUKAIOT BCE CEPUU UBIIYUCHHUS
ero crekrpa? [loscHuTe Ha cxeMe MPOUCXOXKICHUE OJHON U3 CepUH M3IIy4eHMs CHEeKTpa
aTOMOB BOJOPOJA.

2. ®otoH ¢ 3HEprucii 16,5 3B BHIOMT U3 HEBO30YKICHHOTO aTOMa BOAOPOIA JJICK-
TpoH. Kakyro ckopocTh OyaeT IMeTh 3TOT JIEKTPOH BAANHU OT siApa aTomMa?

3. DIeKkTpoH aToMa BOAOPOAAa B OCHOBHOM COCTOSHHMHU OIIUCBHIBA€TCS BOJIHOBOMH
dynkmpeit: ¥ =C eX(=7/a)  Onpenenuts oTHOmMEHHE BeposTHOCTEH W1/W2 NpeGhIBaHMs

aneKkTpoHa B cepudeckom crioe tommuHOW 1= 0,0la m pagmycamu rl = 0,25a, mr2

=2a.



4. Hanucath (OpMYIIbI 31I€KTPOHHON KOH(pUrypatuu Juist atoMoB: 1) kucnopoxaa (Z =
8), 2) xnopa (Z=17).

5. Onpenenuts MOPSAKOBBIA HOMEpP dJIEMEHTa B MEPHOAUYCCKON CHCTEME dIeMEH-
TOB MeHzeneeBa, eciiy AIMHA BOMHEI A Ko —cepuu ero XapakTepuCTHYECKOTro M3Iyde-
HUSI COCTaBIISIET 72 TIM.

6. Tlouemy s oOHapyxeHus anekTpoHa B omnbitax LlTepHa n ['epnaxa ucrnonp3yoT
IyYKHd aTOMOB, NPUHAUISKAIUX HEPBOW TPYIIE MEPUOJUUECKON CHCTEMBI, IPUYEM, B

OCHOBHOM COCTOsSIHHH

Bapuanrt 3.

OmnpenenuTs HANMEHBIIYIO YHEPIHI0, KOTOPYI0 HEOOXOAMMO COOOLIUTH aTOMY BO-
Jopoza it BO30YKAEHHS ero MOJHOTO CIIEKTPa.

B nokosiiemcst aToMe BoJ0po/ia IEKTPOH Mepelell ¢ 5-I0 IHEPreTUYECKOro ypOBHs

B OCHOBHOE cOCTOstHUE. Kakylo ckopocTh puoOpes aToM 3a cueT UCITycKaHus GpoToHa?

Ilcu - (l)YHKHI/ISI QJICKTPOHAa B OCHOBHOM COCTOSIHMM aToMa HMMCEET BHI!
1
y(r)=——-e v
7ma . Halitu cpennee paccTosiHue <r> 3JIeKTpOHA OT sAApa.

Hanwucats popMyiny 3mekTpoHHON KoHpUTrypanuu atoMoB: 1) amomunus (Z =13), 2)
aproHa (Z=18).

Omnpenenure JJIUHY BOJIHBI cCaMOW JUIMHHOBONIHOBOH inHuM Koo — cepun peHTreHoB-
CKOT'0 XapaKTEpPHCTUUECKOr0 CIIEKTPA, €CIIM aHOJA PEHTTEHOBCKOM TPYyOKM M3TOTOBIICH U3
raTUHEL. [IocTOSIHHYIO S5KpaHHUPOBAaHUS G HPUHSTH PaBHOM 1.

MoxeT 11 BEKTOp MarHUTHOTO MOMEHTa OpOMTaJIbHOIO MOMEHTA MMITYJbCa 3JICK-
TPOHA YCTAaHOBUTHCS CTPOT'O BJOJb JIMHUI MarHUTHON MHAYKUIMK? OTBET 000CHOBATS.

Bapmuanr 4.

I. CpaBHUTE MUHHMaNBHYIO 4acTOTy cepuu JlaiiMana VMUH M MaKkCHUMaJlbHYIO 4a-
CTOTY VMAakK JIMHUHM W3IydeHus cepuu baapmepa.

2. ®oroH ¢ aueprueit 25,0 5B BBIOBIBaET AJIEKTPOH M3 MOKOSIIIETOCS aTOMa BOJOPO-
Jla, HAXOMAIIETOCS B IEPBOM BO30YKIeHHOM cocTossHUH. C KaKoi CKOPOCThIO OyIeT IBU-

raTbCs ANEKTPOH BIANH OT sAapa’?



3. 3H€KTpOH B aTOM€ BOAOpOAAa HAXOAUTCSI B B OCHOBHOM COCTOSHHH, OIIHCBIBAC-

MOM BOJHOBOH (hyHKIHEi: ¥ = Aexp(=r/n) Haiitu sHepruto anektpona E u pannyc
niepBoit 6opoBckoii opoutsl rl.  (Ykazanue: Mcnons3syiite ypaBuenue Llpeaunrepa).

4. Kakune u3 GopMyl 3JIeKTpOHHOH KOH(MHrypauuu sBIsIIOTCS BepHBIMUA?  Kakum

SMeMEHTaM OHH cooTBeTcTByIoT? 1), 18°25°35°30° | 2y 152252, 3). 1522522p63sl. 4).
1522522p63s33p6.

5. Onpenenure MOCTOSHHYIO JKPaHUPOBAHUA G JUIsi L cepuu peHTIeHOBCKOrO Xa-
PaKTEPUCTUYECKOTO U3ITYUSHHUS, €CIH IIPH NEepeXoe SJIEKTPOHa B aToMe Bolib(ppama ¢ M
00ono4ku Ha L 000104Ky JATMHA BOJHBI UcIyckaeMoro (orona cocrasisier 140 HM.

6. OmpenenuTs MUHUMAJIBHBIA YO MEXAY HAIIPABICHHEM BHEIIHErO MarHUTHOTO
nosis W OpOUTANBEHBIM MEXaHMYECKUM MOMEHTOM MMITYJIbCa dJIEKTPOHA C IJIaBHBIM KBaH-

TOBEIM YHCJIOM n = 3.

Bapuanr 5.
1. Kakasg u3 cxem BHepreTuyeckux
E o
E . E YpOBHEH, IpuBeIeHHBIX Ha puc.l1-3 coot-
n=6 n=4  BETCTBYET JJCKTPOHY B aTOME BOAOPOJa, B
n=35 n=3
=3 o
" n=4 a2 TIOTEHIMAJIBHOW sIMEe C OECKOHEYHO BBICO-
n=3
=2
" n=2 KAMH CTCHKaMH, KBAHTOBOMY TapMOHHYE-
n=1 n=1 n=1
9
Prc. L. Pue. 2. _— CKOMY OCIHJUIATOPY?

2. Ompenenuts JAAMHY BOJNHBI [J€
Bpotins st a1ekTpoHa, HAXOISIIEr0Csl B aTOME BOAOPO/a Ha BTOPOi OOpOBCKOM opOuTe.
3. CobcTBeHHass QyHKIIHS, ONHMCHIBAIONIAsl COCTOSHIE JIEKTPOHA B aTOME BOJIOpO/Ia,
UMeeT BHJI: HAXOOUTCS B COCTOSHHMHM, OIKMCHIBACMOM BOJIHOBOW  (pyHKUHWEH:
y(r)=Cexp(~r/a) e a = dngoh2/ (me2) — nepBblit 60poBckHil paguyc. OnpeaenuTs pac-
CTOSIHHE, Ha KOTOPOM BEPOSTHOCTh HaXOXKACHHS dJICKTPOHa MaKCUMaJIbHa.
4. HancaTb (OpMYIIBI SIEKTPOHHOTO CTPOSHHS aTOMOB:
1) xanerust (Z =20), 2) azora (Z =7), 3) veona ( Z = 10).
5. B arome Bonb(hpama anektpoH mnepeuien ¢ M — obonouku L - o6onouky. Onpene-
JIUThH SHEPTHUIO UCITyHIeHHOTO ()oTOHA. [IpHHATH TOCTOSIHHYIO SKpaHUPOBAHUS G = 5,63.

6. DnektpoH Haxonutes B f — cocrosHuu. Haiitu opOUTaNbHBI MOMEHT UMITYJIbCA



9NIEKTPOHAa W MaKCHMaJIbHOE 3HaYeHHE MPOEKIHH MOMeHTa uMiynbca LIH Ha nanpas-

JIeHVE BHEUIHErO0 MarHUTHOTO TIOJISL.
Koumponwsnan paboma Nob6 no meme «Keanmoean gpusuxa»

Bapunant Ne 1

3amaua 1. Kakyro ycKopsomyr pa3HOCTh MOTeHHUANOB U JOIDKEH MPOUTH AIIEK-
TPOH, YTOOBI JyTMHA BOJTHBI e bpoiins A Obuia paBHa 0,1 HM?

3amava 2. DIEeKTPOH ¢ KuHeTHIecKoi aHepruerd T = 15 3B HaxomuTcs B Meramnnde-
cKkoii mpuTnHKe AunameTpoM d=IMkM. OLIEHUTh OTHOCUTEIHHYIO HETOYHOCTH AV/V, C KOTO-
poit MOXXET OBITH OIpezieNICHa CKOPOCTh IIEKTPOHA.

3anaua 3. Hanucate ypaBHenue Lllpenunrepa st 2€KTpOHA, HAXOSAIIETOCS B BO-
JIOPOZIONIOJOOHOM aToMeE.

3amaua 4. I'epmanueBblii o6pasen; HarpeBaroT oT 0 go 17 °C. IlpuHuMas MUpUHY
3amperieHHoN 30HbI TepManus AE = 0,72 3B, onpenennts, BO CKOIBKO pa3 BO3pacTeT ero

YAaeabHas NpoOBOAUMOCTD.

Bapuant Ne2

3agada 1. OnpeaenuTs JAIMHY BONHBI Je Bpoiist A 3i1eKTpoHOB, O0OMOapANPYIOMIHNX
AQHTUKATOJ PEHTI€HOBCKON TPYOKHM, €CIM TpaHHLA CIUIOIIHOTO PEHTTEHOBCKOI'O CIEKTpa
NPUXOAMTCS HA JUTMHY BOJIHBI A = 3 HM.

3anaua 2. Vcnonb3ysi cooTHOIIEHHE HeonpeeneHHocTeil AX-Ap> h HallTu BeIpaxke-
HUeE, TO3BOJISIONIEE OIIEHUTh MUHUMAaJIbHYIO SHepruto E anekTpoHa, Haxozsmerocs B o/1-
HOMEPHOM MOTEHIIHAIBHOM SIIIHKE IUPHHOM 1.

3anaqa 3. Z[OKa?)aTL, 4TO €CJIN \P-(i)yHKHI/IH HUKIINYCCKH 3aBHUCUT OT BPEMCHHU, T.C.

i
w(x,t) =exp(-—Eyw(X)
h , TO INIOTHOCTH BEPOATHOCTHU CCTh (1)yHKI_II/I$I TOJIBKO KOOpJAWHATHI.

3anaua 4. Onpenenuts ypoBerb ®epmu EF B cOOCTBEHHOM MOTYNPOBOJHUKE, €CIU
sHeprusi AEo aktuBanuum pasHa 0,1 3B. 3a HyneBoil ypoBeHb OTCUeTa KHHETHYECKOM

SHEPTHU 3JIEKTPOHOB NMPHUHATH HU3IIHH yPOBEHb 30HBI ITPOBOJUMOCTH.



BapuanT Ne 3.

3agada 1. DNEKTPOH OBMXKETCS 110 OKPYXHOCTH paanycoM r = 0,5 cM B OIXHOPOJTHOM
MarHATHOM Tone ¢ uHaykiuen B = 8 MTn. Onpenenuts anmuHy BoiHE Ae bpoiins A smek-
tpoHa. (0,1 am).

3agaqa 2. [IpunsB, uro MuHnManbsHas sHeprus E Hykimona B sape pasna 10 MaB,
OILICHUTH, MCXOsl U3 COOTHOLICHHSI HEOTPEACICHHOCTEH, JTMHEHHBIE pa3MepHl sIpa.

3anmaua 3. DJIeKTPOH HAXOAUTCS B OECKOHEYHO ITYOOKOM MPSIMOYTOJIBEHOM OJHOMEp-
HOM TIOTCHLMAJILHOM siuke mupuHoi 1. Hammcats ypaBuenue Illpenunrepa u ero pe-
ieHue (B TpuronoMerpudeckoit popme) s odnactu 2 (0<x<l).

3agaua 4. OneHuTsb TemnepaTypy TKp. BBIPOXKIEHHS Kallus, €CH MPUHATH, YTO Ha
Kbl aTOM KaJIUsl IPUXOIUTCS TI0 OTHOMY CBOOOTHOMY 3JIeKTpoHY. IImoTHOCTE Kamust
860 xr/mM3. MomsipHast Mmacca kanusgs M = 39,1 r/monb. (Yka3aHue: TemnepaTypa BBIPOXK-
2702 4

Ty = n
&d.
JICHUS OIIPENENETCS BhIpaXKECHUEM km ).

BapuanTt Ne 4.

3agaua 1. DnekTpoH ABMXKETCs co ckopocThio v = 200 Mm/c. OnpenenuTs UTHHY
BOJIHBI e bpoiinst A, cunTast ABIKEHHE 3JIEKTPOHA PENIITHBUCTCKUM.

3agaua 2. Mcnons3ys cootHomenue HeomnpeneneHHoctn AE-At > h, ouenuTs mupu-
Hy [ sHepreTHuecKoro ypoBHs B aToOMe BOAOPOa, HAXOAALIErocs: 1) B OCHOBHOM COCTO-
SIHUM; 2) B BO30Y)KJICHHOM COCTOSIHUM (BpeMsl T )KM3HM aroMa B BO30YXJIEHHOM COCTOSI-
Hun paBHO 10-8 ).

3agaya 3. M3BecTHa BOTHOBAsA (DYHKIIHA, OMMCHIBAIOIIAS COCTOSHME 3JIEKTPOHA B MO-
TeHIUaNbHOM simuke mupuHoit /1 y(x)= C1 sinkx+ C2coskx. Mcnonb3ys rpaHudHBbIC
ycnoBus W(0) = 0 u y(l) = 0 ompenenuts kodpduuresr C2 U BO3MOXHbIE 3HAUCHUS
BOJTHOBOT'O BEKTOpa k,lIpH KOTOPOM CYIIECTBYIOT HETPUBUAIBHBIC PEIICHUS.

3anaua 4. Onpenenuth MaKCUMaIbHYIO CKOPOCTH AJIEKTPOHOB B METAJUIE NPU TeM-
nepatype T= 0 K, ecniu ypoBensr @epmu eF = 5 3B.

BapuanTt Ne 5.

3anaqa 1. Onpez[eJme JJIMHY BOJIHBL 1€ BpOﬁJ’IH K 3JICKTpOHA, €CJIN €ro KMHCTU4C-



ckag asmeprus T =1 x3B.

3agada 2. Vcnonb3ysi COOTHOIIEHHE HeonpeaeneHHocTe Ax-Ap>h oneHuTs HU3-
LIMH SHEPreTUYECKUI YPOBEHb JJIEKTPOHA B aTOME Bojopona. IIpuHATH nuHEHHBIE pa3-
Mepsl atoma | = 0,1 HM.

3agada 3. Yactuia B MOTEHIMAIBHOM SIIUKE HAXOAWTCS B OCHOBHOM COCTOSIHHH.
KakoBa BeposTHOCT, W HaX0XIE€HUS YaCTHIBL: 1) B CpeHEN TPETH SIIUKa; 2) B KpaiHeH
TpeTH AnmKa?

3anaua 4. OnpenenuTh MUPUHY 3aMpPEleHHOW 30HbI COOCTBEHHOTO MOJIYIIPOBOIHH-
ka, ecnu npu Temnepatypax T1 u T2 (T2 > T1) ero compoTHUBICHHUS COOTBETCTBEHHO

paBHbl R1 u R2.

J9K3aMeHAIHOHHBIE BOIIPOCHI

1. Mexannueckoe aBmwkeHne. OCHOBHbIE KMHEMAaTHUECKHE XapaKTEPHUCTHUKU M.T.
IlepeMemmenue, CKOPOCTb, HOPMAIBHOE U TAHT€HIMATIBHOE YCKOPEHUS YaCTHULBI IPHU KPU-
BOJTMHEWHOM JBIDKCHHH. BpamaTenbHoe IBIKEHUE M.T.

2.  3akonsl Herorona. [lpuHumn orHocutenbHocTu anunes. IlpeoOpa3zoBanue I'a-
munesi. Kiiaccuueckuil 3akoH cioxxkenusi ckopocreil. [lepBeiit 3akon Hetotona. Ilonsarue
HHEpLHUaNbHON cucTeMbl oTcyeTa. Macca. Bropoill 3akoH Herotona. Mmmynec Tena.
VYpaBuenue nBrkenus. Tpetuit 3akoH HetoTona. OcHOBHasI 3a/1a4a TUHAMUKH M.T.

3.  3akoH coXpaHEHHMsS MMIIyJbCa W €ro NpUMEHEHHe. 3aKOH JABIKEHHS LEHTpa
nHepIMU. PeakTuBHOE ABMKEHNE.

4. Paborta. MomHocTh. KuHeTnueckass u moTeHIMANbHAS dHeprus. [loTeHmanpHas
SHeprus ynpyroctu. [loreHmansHas SHepTus TAroTeHus. CBA3b MOTCHIIMAIEHON CHITBI C
MOTEHIIUAILHOM SHEPTUEH.

5. 3akoH coxpaHeHHWs JHEPruu B MexaHuke. KoHcepBaTHUBHBIE W JAMCCUIATHUBHBIC
cucteMbl. Buyrpenuss saeprus. Oouiedusnueckuii 3aK0H COXpaHEHHs SHEPTUHL.

6. MoOMEHT CHIBl U MOMEHT WHEPIIMK TeJa OTHOCHTEILHO OCU. Y PaBHEHHUE JBHIKE-
HUS TeJa, BPAIAIOMIETOCs BOKPYT HEMOABIKHON ocH. PaboTa, MOITHOCTH, KHHETHICCKAS
SHEpPrusi Mpy BpalaTeIbHOM JBHKEHUU.

7.  MomeHT uMIyabca. 3aKOH COXpPAaHEHHS MOMEHTa UMIyJbca. J[BIKEHHE B ICH-
TPAJIEHOM TIOJIE.



8. OcuoBuele nonoxenuss MKT. Monens uneansHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYIISIPHO-KHHETUIECKOH TEOpUHU. YPaBHEHUE COCTOSHUS WACAIBHOTO Ta3a. 3aKOHBI
HI€aJIbHBIX Ta30B.

9.  WpeanbHblii ra3 B cuiioBoM nosne. Pacnpenenenue bonbimana. bapomerpuueckas
(dhopmyina. MakcBeIOBCKOE paclpeieieHUe MOJNEKYN HICATbHOTO ra3a Mo CKOPOCTSIM.
Omeit HTepHa.

10. TIlepBoe Hayamo TepMOAMHAMUKU. BHyTpeHHss 3Heprus. Pabota rasa mpu m3me-
HeHuH ero oobema. Tertora. TemnoemkocTs. [IpuMeHEHHE TIEPBOTO HaYajga TSPMOIHMHA-
MUKH K H30TPOIIECCaM.

11. Bropoe nHauano tepmoguHaMuku. TerutoBbie MamuHbl. L{ukn Kapro. DHTpomus.
CTaTHCTHYECKHUI CMBICI BTOPOTO Hadana TEPMOAMHAMHUKHU. DHTPONUS KaK KOJIWYECTBEH-
Has Mepa CTPEMJICHHUS OT TIOPSIIKa K XaOTUYHOCTH B COCTOSIHHH TEIUIOBOT'O PaBHOBECHSI.
[IpuHuun Bo3pacTaHusi SHTPOIIUU OTKPBITON CUCTEMBIL.

12. Tsepasie Tena. CTpoeHHE KPUCTAUIMYECKHX W amMOp(HBIX TBepAbIXx Ten. Kpu-
CTAJUTMYECKHE pemeTKu. TUIel KpuctaimioB. JledexTsl KpucTamummaeckoil pemetkn. Term-
JIOEMKOCTb KPUCTAJNIOB

13. DOmnekrtpocraTuka. DIEeKTpUYECKUN 3apsil. 3aKOH cOXpaHEHUs 3apsia. 3akoH Ky-
noHa. HanpspkeHHOCTh U MOTEHNUA 3IEKTPHYEecKoro mois. I[IpuHIimn cynepno3unum.

14. Teopema Octporpanckoro — ['aycca amsa mons B Bakyyme u ee mpumeHerue. [1o-
Jie paBHOMEPHO 3apsDKEHHBIX TEJI: HUTH (IMJIMHAPA), TIIOCKOCTH, c(hepbl, mapa.

15. Juonextpuku. [Tonspuzanust quanekTpukoB. [1onsipu30BaHHOCTD, AMAJIEKTPHYE-
CKasi BOCIIPUUMYUBOCTD, JIUAJIEKTPUYECKasi NMPOHUIIAEMOCTh BEIECTBAa. BekTop 3Jek-
TPUYECKOTO CMEIICHHUS], M HX CBS3b C BEKTOPOM Hossipu3oBaHHoCTH. Teopema [aycca mis
TOJIS B IMDJIEKTPHKE.

16. TIpoBOAHMKH B 3JIEKTPOCTATHYECKOM II0JIe. DJIEKTPOEMKOCTh NpoBoAHUKa. KoH-
JEHCATOPbl. DHEPrus 3apsHKEHHOTO IMPOBOJHMKA. DHEPrHs 3apsHKEHHOTO0 KOHAEHCATopa.
DHeprus snekTpudeckoro mnois. O0beMHast IIIOTHOCTh YHEPTUHL.

17. DOnekrpuyeckuil Tok. 3akoHbl Oma u J[xoyns—Jlenua B nuddepenupmanbHoil u
MHTErpasibHOW (popMax, U UX 00OCHOBaHWE C MO3HMIHUI KIACCHUECKOW TEOPUH DIIEKTPO-
NPOBOIHOCTH MeTayuioB. CompoTHBiIeHue poBoaHuUKa. [TocnenoBaTensHOE U Mapasienb-
HO€ COEAMHEHUE COIPOTUBIICHUI.

18. VYcnoBus cymecrBoBanus Toka. Ctoponnue cuibl. 3.J[.C. 3akon Oma juis Heo -
HOPOAHOTO ydacTKa menu. 3akoH Oma mus 3amkHyToi memu. [IpaBmina Kupxroda mis
pacyeTra pa3BEeTBJICHHBIX LETIECH.



19. MaruuTHoe niosie. MaranTHast UHAyKOusl. JIMHUKM MarHUTHOW MHYKIWH. 3a-
koH buo—CaBapa—J/lannaca. HanpskeHHOCTE MarHuTHOTO nostst. LlMpKymsuus Bek-
TOpa MarHuTHOM UHAYKIMK. [lons BUXpeBble U nmoTeHIManbHbie. [I0Tok BekTOpa
MarHuTHOM nHAyKMu. Teopema ["aycca Jyist MarHUTHOTO TOJSI B BaKyyMe.

20. CunoBoe aeiictBue MmarautHoro nosst. Cuna Amnepa, cuna Jlopenna. Pa6ora
0 TIEpEMEILICHUIO POBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

21. DnekTpoMarHuTHas UHAYKIHS. 3aKOH dieKTpoMarautHoi uuayknuu. O.J].C.
WHIYKIMU B JABWKYIIMXCS U HEMOABIKHBIX MPOBOAHUKAX. [IpHHIUN AEHCTBUS re-
HEpPaTOPOB MEPEMEHHOI'0 TOKA.

22. IHyKTUBHOCTh KOHTYpa. WHAYKTHBHOCTH COJICHOWJA. SIBICHHUE CaMOUH-
nykoud. D.J1.C. caMomHAYKIMK. MarauTHas >Heprus Toka. [ImoTHOCTs sHeprun
MarHuTHOrO MOJISL.

23. MaruutHble cBoiicTBa BemiecTBa. OpOHWTaNbHBIE M CIIMHOBBIE MarHUTHBIE
MOMEHTBHI 3JeKTpOHOB. HaMmarHumunBaHHME NapaMarHeTHMKOB W JUAMArHETHKOB.
HamaranyensHocts. MaruutrHas BOCHPUMMYHMBOCT M MarHUTHas MPOHHULIAEMOCTH
BemiectBa. deppomarHeTuku M MX cBoiicTBa. JJoMeHHas cTpykTypa. MarHUTHBIN
THCTEPE3NUC.

24, dusnyeckre OCHOBBI TeOpUH MakcBeruia uisi 3eKTPOMarHUTHOrO 1ojs. 3a-
KOH 3JICKTPOMArHUTHOM MHAYKIMK B opme MakcBenna. Buxpesoe anekrpudeckoe
nosie. 3aKoH MoJHOro toka B gopme MakcBemna. Tok cmemenus. Cucrema ypas-
HeHuil MakcBeia.

25. CBoboniHbIe MexaHMYEeCKHE KouebaHus: 6e3 TpeHus M MpH HAIWIUH TPEHUS.
VYupyras u kBazuynpyras cuia. uddepennmanbaple ypaBHEHUs! ABWXEHUS TIPY-
JKUHHOTO MasiTHUKA C TPEHUEM U 0€3 TPEHHS U UX PElICHUs. AMIUTUTYAA, KpYTroBast
yacTora, (aza rapmoHuueckoro konedanus. Kosdumuent 3atyxanus. Jlorapud-
Mudeckuii nekpement. JlooporHocts. [lepros 3aTyxaromux koiaedaHUi.

26. BelHYy)KICHHBIC MEXaHMYECKUE  KOJCOAHMS OCIUIIATOpA MOJ JICHCTBHEM
BHEITHEH CHHYCOMAAIBLHOU critbl. JJuddepeHimaibHOe YpaBHEHUE U €TI0 PEIICHHE.
AmmuinTyna v gasa BEIHYKICHHBIX KoneOanuil. PesoHaHc.

27. BeIHY)KICHHBIC 3JIeKTpOMarHuTHele Konebanus. [lepemennsiii Tok. Yactot-
Hble 3aBUCHMOCTH aMIUIUTYI TOKa, HANpsHKeHWH, capura (a3 MexXIy TOKOM H
HaNPsKEHUEM.

28. BoxHoBoe mBmkeHue. [IpomonbHbie W TonepeyHbie BOMHEL CKOPOCTH pac-
MPOCTPaHEHUsT BOJHOBOTO (DpoHTA. YpaBHEHHE IUTOCKOW Oeryrei BONMHBL JlmmHA



BOJTHBI, BOJTHOBOE 4YHCIIO0. BomHOBOE ypaBHeHue. [I10THOCTh MOTOKa SHEpTruH (BEK-
Top YMoBa). IHTEHCUBHOCTH BOJTHEI.

29. DIIeKTpOMarHUTHBIE BOJHBL. YpaBHEHHE IUIOCKOHW DJICKTPOMArHUTHOH BOJI-
Hbl. BonHoBoe ypaBHeHue. ®a3oBas CKOPOCTb 3JEKTPOMATHUTHBIX BOJH. Bekrop
YwmoBa-IlolinTuHara. MCTOUHMKM 31€KTpoMarHUTHhIX BOJIH. Illkana snextpomar-
HUTHBIX BOJH.

30. I'eomeTpuyeckas ONTUKA. 3aKOHBI F€OMETPUYCCKON OMTHKH M MX MPHUMEHE-
HUe (TIPU3MBL, IJIOCKUE U ChepUuecKue 3epKalia, JTHH3bI).

31. UnTepdepentms BonH. KorepeHTHOCTH BOMH. MeTonasl MONydeHHS Kore-
PEHTHBIX UCTOYHUKOB CBeTa M HaOIroeHus nHTepdeperuun. Odmue ycioBus HH-
TeppepeHIIIOHHBIX MaKCUIMyMOB U MHUHHMYMOB CBETa JIBYX KOTE€PEHTHBIX BOJIH.
Hurepdepenuust B TOHKUX IUIeHKax. Ilonocsl paBHOro HakioHa. Ilonockl paBHOM
tommuHbl. Konbua HeroToHa.

32. Audpakuus cBera. [Ipunnun [roiirenca-®dpenens. Merox 30 @penens.
Hudpaxus Openens. [ndpakuus OpayHrodepa Ha 1menu U Ha JUPPAKITUOHHON
pemerke. CrieKTpabHOE pa3IoKeHHE.

33. EcrectBennbIii 1 mossipu3zoBanHbIid cBeT. [lomspusaropel. 3akoH Mairoca.
INonspusamus cBeTa Mpu OTpaXEHUM U NMpeIoMIeHUH cBeTa. 3akoH bproctepa. Ilo-
JSIpU3alysl CBETa NP JBOMHOM JydernpenomiieHnd. [lonspu3anonHbie TpU3MBl U
HOJIAPOHIBL.

34. B3aumo/ieiicTBrE 3IEKTPOMAarHUTHBIX BOJH C BelllecTBOM. Jlucmepcus cBera.
Hopmanbraast 1 aHOManbpHas nucnepcus. DIeMeHTapHas 3JIeKTPOHHAS TEOPHs THC-
MEPCHUU.

35. [IporuBopeunst kimaccuyeckoi ¢usuku. M3iydenne yepHoOro Tena. 3akoH
Kupxroda. 3akon Credana-bonsrmana 3akon cMmemienust Buna. KBanTosas rumo-
te3a [Tnanka. ®opmyna [lnanka s temmoBoro m3nnydeHus. OnTudeckas MUpoMeT-
pusL.

36. @oTornexTpraeckuit 3¢ dexT. 3akoHsl poTorddexTa. YpaBHeHHEe DUHIITEH-
Ha 1yt ¢poroddpdexra. Ummynbe dporona. [lasnenne ceera. Dpdexr Komnrona.

37. DKcriepuMeHTaNbHOE OOOCHOBAaHHE OCHOBHBIX W€ KBAaHTOBOW MEXaHWKH.
JluneituaTele cekTpsl aTroMoB. Monenb aroMoB 1o Pezepdopny u bopy. Teopus
Bopa st atoma Bogopona.

38. 'mmore3a ne bpoinsa. dudpakuus snektpoHoB. COOTHOIICHHS Heompere-
nenHocreil ['eizenOepra. Ypasuenue llpenunrepa. CTaTUCTUYECKUI CMBICT BOJI-
HOBOH pyHKIHH.



39. HacTuia B npsIMOYroJIbHON NOTEHIMANBHOH siMe. Pemenue ypasuenus Ilpe-
nuHrepa. CoOCTBEHHBIE BOTHOBBIC (DYHKIMU U dHEpreTuueckuii cnekrp. [lorennu-
anbHblll Oapbep. TyHHENbHBIH AP HeEKT.

40. Yactuna B cheprueckoM CUMMETPHYHOM moJie. Bomopomomnono0Hbie aToMbl
B KBAaHTOBOM MexaHuke. YpaBHeHue lllpenunrepa sl CTalMOHAPHBIX COCTOSHUM.
DHepreTuyecKkie ypoBHU. DHEprus Bo3OykaeHus u nonu3annu. CreKTpsl aTOMOB.
BonnoBele ¢yHknmu. KsanToBele umcna. IIpocTpaHCTBEHHOE paclpeaeneHue
IUIOTHOCTH BEPOATHOCTH VIS 3JIEKTPOHA B aTOME BOJOPOJA.

41. Muoroanekrponnbie aToMbl. [Ipuanun [laynu. CTpykTypa 3HEPreTHYSCKUX
YpPOBHENl B MHOTIO3JIEKTPOHHBIX aTomax. llepuonnueckas cucremMa 3JIEMEHTOB
MenneneeBa. PeHTreHOBCKOE M3mydeHHE. 3aK0oH Mo3mu. TopMO3HOE PEHTTEHOB-
CKO€ M3JIy4EHHUE.

42. AToMBI B MarHuTHOM Tone. PaciienyieHre SHepreTH4eckux ypoBHeH. Dd-
¢exT 3eemana. AHomanbHOE paciuersieHue. CIuH JIeKTpOHa. ATOM B MOJIEKYIIE.
MouekynspHbIE CIEKTPBI.

43. DneMeHThl KBaHTOBOI TEOPHHU W3ITydeHUs. BBIHYKIeHHOE M CIIOHTaHHOE H3-
nydenue poronoB. Koadduimentsr DiiHmreitna. TeruioBoe paBHOBECHOE U3ITy4e-
nue. Jliomunecuennus. [Ipunimn paboTel KBaHTOBOro rereparopa. OTKPBITBIN pe-
3oHaTop. CBOMCTBA J1a3epHOT0 M3ITy4EeHNs M €r0 IPUMEHEHHE.

44.30HHas CTPYKTypa JHEPreTUYECKOrO CIEKTpa BJIEKTPOHOB TBEPJOIO Tela.
3anoNHEHHUE 30H: METAJUIBI, JUIJIEKTPUKU M IOJYNPOBOJHMKM. Pacnpenenenue
®epmu. YposeHb DepMu. BeipokeHNe 271€KTPOHHOTO Ta3a B METallIaXx.

45, DIeKTPONPOBOHOCTh METAUIOB. TeMmepaTypHasi 3aBHCHMOCTb. SIBieHue
cBepxmpoBoauMocTd. KymepoBckue 3JIeKTPOHHbIE Hapbl. MarHUTHbBIE CBOWCTBA
CBEPXIIPOBOIHKKA. 3aXBaT M KBAHTOBAHHE MAarHHUTHOTO MOTOKA. TYHHEIbHBIH KOH-
TakT. Dpdexr [xozedcona u ero npumeHenue. [loHsTHE BBICOKOTEMIIEPATYPHOM
CBEPXIIPOBOIUMOCTH.

46. DneKTpOIPOBOIHOCT MOTYNPOBOJHUKOB. [lOHATHE ABIPOYHON MPOBOIUMO-
cru. TemneparypHasi 3aBHCHMOCTB 3JIEKTPONPOBOIHOCTH. COOCTBEHHBIE M NpHU-
MECHBIE TIONXYIPOBOAHUKH. DJIEKTPOHHBIA W ABIPOYHBIN MOIYIPOBOIHUK. JJOHOP-
HBIE M aKIETITOPHBIE YHEPIeTUUECKUE YPOBHU. YPOoBeHb DEpMU B MOITYIPOBOIHH-
Kax.

47. KOHTaKT 3JIEKTPOHHOTO M JBIPOYHOTO TOIYIPOBOJIHUKOB. [10TEHIIMATBHBIN
Oaprep p—n mepexona. BonbraMmiiepHas XxapakTepUCTHKA TOTYIIPOBOTHUKOBOTO JTU-
ona. Tpanzucrop.



48. Crpoenne aromuoro siapa. Jedekt maccel. DHeprusi cBs3u. Mognenu sipa.
[Ipupona saepHbIX CUIL

49. PannoakTHBHOE M3IIy4eHUE U ero BUIBL. [IpHOOpHI s perucTpanun paguo-
AKTUBHBIX WM3JydeHMH W YacTHUIL. 3aKOH paJMOaKTUBHOIO pacmanaa. 3akoHOMeEp-
HOCTH O-pacmaja 1 3-pacmana.

50. Anepubie peakumu. [IpeBpamenue saep. Ponps HeliTpoHOB. Peaknus neneHus
anep. LlemHas peaknus aeneHus. SnepHslii peakTop. TepMosAepHBIN CHHTES.
OHeprus 3Be3]]. YIpaBisieMbld TEPMOSACPHBIN CUHTES.

51. CoBpemenHast ¢usuyeckas KapTHHa Mupa. Mepapxus CTpyKTyp MaTepuH.
YacTtuuel 1 antudacTulel. usnueckuil BakyyMm. CtaHnapTHast MOZAEIb dJIEMEHTap-
HbIX YacTul. KBapky, JeNTOHbI, KBaHThl (pyHIaMeHTalbHbIX Hoseil. PyHnaMeH-
TaJbHbIE BO3ACUCTBUA. ApoHbl. ['opsiuas Moaens u 3Bomtonus BeeneHHoil.



