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I. OPTAHU3AIIMOHHO-METOJUYECKUHA PA3IEJ

eJsb 1 32124 0CBOCHUS JUCUMIIINHBI

Henpro mucturmuabl «Pu3uka»: sBiIsgeTcs GOPMUPOBAHUE CITIOCOOHOCTEH MPUMEHSTH
OCHOBHBIE 3aKOHBI (PM3UKU U (PU3WUYECKHE METOJIbI UCCIICIOBAHUNM NIl PEIICHUs 3a]1a4y
po¢eCCUOHATILHON JIeATEIbHOCTH.

3amaun AUCIHUIUIMHEI «DHU3uKay:

- UW3y4YeHHWE OCHOBHBIX (U3NUECKNX U (U3UKO-XUMHUYECKUX METOAOB  JJIst
MHCTPYMEHTAJIBbHOW OIICHKH MOKa3aTellel KadecTBa U 0€30MacHOCTH MPOIYKIIUH;

- U3Y4YEHHE OCHOBHBIX (HU3UKO-XMMHUYECKUX W (PU3HUYECKHX METOJOB IOBBIIICHHS
3¢ (HEKTUBHOCTU TEXHOJIOTUHN B PECTOPAaHHOM OM3HECE.

MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl
Huciuinaa «Pu3nka», OTHOCUTCS K 00s13aTeNbHOM YaCTH yueOHOro MIIaHa.

O0beM AUCHUIIMHBI K BUABI y4eOHOUH PadoThI
Tabmuma 1

Bcero yacoB no popmam o0yueHust

IToka3zarean 00 beMa TUCHUILINHBI *
ounasn ‘ 3a0unasn

O0beM IUCIUIUIMHEI B 3a4E€THBIX €UHHUIIAX 33ET
O0beM IUCHUIUIMHEL B aKad.9acax 108
[TpomexyTodHasT aTTECTAIIHS: 3auyem 3auyem
dbopma
KonTakTHasi padora 00y4awmmxcs ¢ 42 10
npenogasaresiem (KoHTakr. yacel), Bcero:
1. KonrtakTHas paboTa Ha IPOBEICHUE 3aHATHI 8
JICKIIMOHHOTO ¥ CEMHHAPCKOT0 THIIOB, BCETO 40
4acoB, B TOM 4HCJIE:
e JICKIHMH 12 4

® TMPAKTUYCCKUC 3aHATHUSA - -

e abopaTOpHbIE 3aHATHUS 28 4

B TOM YHUCJIC IPAKTHUYCCKAA MMOATIOTOBKA - -

2. Nnpusunyansueie koncynpranuu (1K) - -

3. KonrakTtHas paboTa 1o mpomMexyTouyHou
atrectanuu (Karr)

4. Koncynpranus nepen sx3ameHom (K9) - -

5. KoHrakTHas paboTa 1Mo mpoMeKyTOuHOU
aTTECTAIlNU B TIEPHOJ] 9K3. CECCUHU / CECCUH - -
3a09HHKOB (KaTTIK)

CamocrositesabHas padora (CP), Bcero: 66 98

B TOM YHCJIC: -

e camocTofATeNbHas paboTa B EPUOJT IK3.
ceccun (CPak) 2

e camocrogTenbHas padbota B cemectpe (CPc) 66 96

B TOM YHCJIC, CAMOCTOATCIIbHAasA pa60Ta Ha - -




KYpPCOBYIO pabOTy / KypCOBOU MPOEKT

e nszyyenue S0P

® N3y4EHME OHJANH-Kypca WU ero 4acTu

®  BBINNOJHCHUC MHANBHUAYAJIbHOI'O NI

IPYIIIOBOrO IPOEKTA

® ¥ IpYyTHE BUIBI

66 96

IlepeueHs MIaHMPYeMbIX Pe3yJdbTATOB 00y4YeHUsI M0 JUCUMUILTIMHE

TaOmuua 2
dopmMupyembie NuHankaropbl 10CTHKEHU S Pe3yabTaTnl 00yyeHus (3nanus,
KOMIIeTeHIIUH KOMIIeTeHIUit yMmenus)
(k00 u naumenosanue (k00 u nHaumenosanue
KOMRemeHyuu) UHOUKAmMOopaQ)
OIIK-2. Cnioco6en npumensts | OIIK-2.2. Mcnons3yer OIIK-2.2. 3-1. 3Haer OCHOBBI

OCHOBHBIC 3aKOHBI U ME€TOAbI
WCCIIC/IOBAaHHI €CTECTBEHHBIX
HAyK JJIs pEeIIeHUs 3a0a4
npodecCroHaTBHOM
ACATCIIbHOCTU

OCHOBHBIE (PU3HKO-
XUMHYECKHE U XUMUYECKHE
METO]IbI aHATN3a JIJIs
pa3pabOTKH, UCCIICIOBAHUN U
HKCHEPTHU3BI IPOAYKIUH
00IIeCTBEHHOT'O TUTAHUS U
UCTIOJIB3YEMOTO CHIPhS

(bU3HUYECKUX, XUMUYECKHX, (PU3UKO-
XUMUYECKHX W OHOJOTHYECKUX
METOJIOB IS HMHCTPYMEHTAIBHOU
OLICHKM IIOKa3aTellel KadecTBa H
6€30MaCHOCTH MPOAYKITUH

OIIK-2.2. V-1. YMeer mnpoBOAUTH

CTaHapTHbHIE UCTIBITAaHUI 1o
OTIpEICIICHUIO MoKasareseu
(hbUBUKO-MEXaHUYECKUX U (UZHKO-
XAMUYECKHUX CBOWCTB
HCIIOJIb3YEMOTO CBIPBS,
nonrygadbpukaTon u TOTOBOM

IIPOAYKIINH U TAHUA




Il. COAEPKAHUE JUCIUIIVINHBI

3Tanbl POPMHPOBAHNS U KPUTEPHHU OLleHUBAHHUS C(POPMHPOBAHHOCTH KOMIIETEHIIMI Y CTY/IeHTOB 0YHOH () opMbl 00y4eHuUs!

Tabmuna 3

n/n

HaumeHoBanmue pa3aesia, TeMbl I CIUIIHHBI

TpyaoeMKoCTh, aKaTeMHYeCKHE YACHI

JlaGopaTopHble
IpakTHyeckas
MOAr0TOBKA
CamocTosiTeTbHAS
padora/ K9, Karmk,

IIpakTHueckne
3aHATHSA

Jlekmum
Karr
Bcero

I/IHI[I/IKaT()pBI JOCTHXKEHUSA

Pe3yabTaThl 00yueHUs1
YuyeOHbIe 3a1aHUA 1S
AyIMTOPHBIX 3aAHATHIA

(3HaHus1, ymeHnus)

Tekymuii KOHTPOJIb

3ananus Aj1 TBOPYECKOro

(mo Teme(-am)/
pa3aesry Wi 1Mo BceMy
KVDV B IIeJJOM)

peiiTuHra

Cemectp

Tema 1. @Ousznueckre OCHOBBI MEXAHUKH. Ipenmer ¢usuku. Metonsl (uznueckoro
HCCIIeOBAHHS: OMBIT, THIIOTE3a, YKCIIEPUMEHT, TeopHs. Baxuelimue stams! uctopun Gusuku. Pons ¢usuku B
Pa3BUTHU TEXHHUKY W BIVSHHE TEXHUKH Ha pa3BUTHE (Qusuku. PasmepHocTh dusnyecknx BenudnH. OCHOBHEIE
enununpl CU. TIpenver mexanuku. KunemaTtuka u aunamuka. Kinaccnueckas Mmexanuka. @usndeckue Moieu:
MaTepHanbHas TOYKa (JacTUIA), CHCTEMa MaTepHalIbHBIX TOUEK, aOCOIIOTHO TBEPAOE TENO, CIUIOIIHAS CPefa.
IlpoctpanctBo u Bpems. Kunemarnmueckoe onucanue IBIKeHUs. IIpsMonuHEHOE IBIKEHHE TOYKU.
JIBUKeHHE TOUKH IO OKPYXKHOCTU. YTIJIOBasi CKOPOCTh U YIJIOBO€ yckopeHue. CKOpOCTh U YCKOpEHHE IpU
KpPUBOJMMHEHHOM nBIkeHnH. HopmansHOe M KacaTenbHOe yckopeHue. CTemeHH CBOOOABI M 00OOIICHHBIC
KxoopauHathl. Yncio creneHeld cBOOOAB! aOCONIOTHO TBEpAOro Tena. BekTop yrimoBoi ckopoctd. OCHOBHAs
3a7aua JUHaMUKH. [ToHATHE COCTOAHMSA B KIACCHUECKOH MeXaHMKe. YpaBHEHHs ABIDKEHHs. Macca U UMITyIIbC.
I'paHKIIBI TPEMEHHMOCTH KJIACCHYECKOTO CIIOco0a OmucaHus ABIbKeHHs dacThll. Ilepsblid 3axon HrploTona n
MOHATHE HWHEPLHUAIBHOM CHCTEeMBI OTcueTa. BTopoii 3akoH HproToHa kak ypaBHeHue aBikeHus. Cuia Kak
npou3BoHast uMmynbca. Tpetuii 3akon HpioToHA U 3aKOH coXpaHeHMs UMITynbca. HenHepiaabHbIe CUCTEMBI
orcuera. CIibl HHEPIUH. 3aKOH COXPAaHCHUS UMILyIbca Kak (yHIaMEHTaIbHBIH 3aKOH MPUPOALI. PeakTiBHOE
nBrokenue. LleHTp nHeprmu. AQuTHBHOCTE Maccehl. Teopema o IBHKEHHH eHTpa nHepiuH. CHucTeMa LeHTpa
uHepuuy. MOMEHT uMIylIbca. 3aKOH COXPaHEHHMS MOMEHTa HMMIYJIbca. MOMEHT CMJIbl. YpaBHEHUE
MOMEHTOB. JIBIDKeHHE B IIeHTpanbHOM mone. Pabora m kuHeTHdyeckas dHeprus. MomHocTb. CBSA3b MEXIY
KHHETHYECKHMH DJHEPTHSAMU B pPa3IMYHBIX CHCTEMaxX OTCYeTa. ODHEPTHs [BIKEHUS Tella Kak LeNoro.
Buytpennss sueprus. KoncepaTuBHBIC M HeKOHCepBaTHBHbIE CHibL. IloTeHIManbHas >HEprus. 3aKOH CO-
XpaHeHHs! SHepruu B MexaHuke. OOmedu3nueckuil 3aKOH COXpaHEHHS SHEPrHH. YPaBHEHUS IBIDKCHUS U
paBHOBecHs1 TBepjoro Tena. IToHsATHE CTaTHYECKM HEONPENENEHHBIX CHCTEM. DHEPrHs JBIKYIIEToCs Tela.
MOMEHT MHEpLUH Tella OTHOCUTENFHO OCH. BpamatensHblii MoMeHT. OOIiye CBOWCTBA JKUAKOCTEW U ra3os.
VYpaBHeHHsT paBHOBeCHsI U JBIDKCHHSI OKHIKOCTH. lneanbHas W Bs3Kas OKUAKOCTh. [HOpocraThka
HEC)KUMAEMOH JKUIKOCTH. KHHeMaTHyecKoe ONMCaHME IBMKEHUS XHUAKOCTH. CTalMOHAapHOE [BUKEHHE
uneansHol xunkoctd. Koadduument Baskocru. Tedenne xuaxoctu no tpyde. Gopmyna Ilyaseiins. 3akoHbr
nonobus. ®opmyna Crokca. ['mapoauHamMudeckas HeycTOHINBOCTE. TypOyIeHTHOCTE. YIIpyrie HanpshKeHHs.
3akoH ['yka. PacTspkeHue u cxatue crepskHen.
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Tema 2. MonekymsipHas (u3uka U TEPMOJUHAMUKA. [lunamuueckue u
CTaTHUCTHYECKUE 3aKOHOMEPHOCTH B (husuke. CTAaTUCTUUECKMH M TEPMOJMHAMUYECKHH METOABL TeruioBoe
JBIDKEHHME. MaKpOCKOIIMYECKHe MapaMeTpbl. YpaBHEHHE COCTOSHUS. BHyTpeHHss oHeprus. VIHTEHCHBHBIE H
SKCTEHCUBHBIE MapaMeTphbl. YPaBHEHUE COCTOSHUS MJIcaNbHOro rasa. OCHOBHbIE 3aKOHBI MJCAIBHOTO rasa.
JlaBneHue ra3a ¢ TOYKH 3PEHHSI MOJEKYJISIPHO-KHHETHYECKOH TeoprH. MONeKyISpHO-KHHETHYECKUI CMBICI
Temreparypsl. BepositHocth M (unoktyanmu. Pacnpenenenne MaxkcBemna. PacnipeneneHue 4acTun 1o
a0COMIOTHBIM 3HaYeHUSAM CKOpocTH. CpeiHsist KuHeTHYecKas sHeprust yacTul. CKOpOCTH TEIUIOBOIO JABMKEHUS
gactun. Pacnpenenenne bomsrmvana. Pacnpemenenme I'm66ca. TemioeMKOCTh MHOTOaTOMHBIX —Ta30B.
OOpatuMble M HeoOpaTHMbIE TEIUIOBBIE NpoLecchl. IlepBoe HayaJdo TepMOAMHAMUKH. JDHTpomus. BTopoe
HAyaJl0 TEPMOIUHAMMKH, TEPMOAMHAMHUYECKHE IOTEHLMAIBI U YCIOBUS paBHOBECHA. TepMOIMHAMUYECKHE
npeoOpa3oBanus. TeruoBeie MammmHbl. [{ukn KapHo. Makcumanbheiit KITJI TermnoBoi mamusel. [IpuHImI
Bo3pacrtanus sHTpornuu. [Tonstue o pusmueckoi kuneruke. Juddysus u remionposoanocts. Koad punuent
mupoysun.  KosdduuueHT TemionpoBogHOCTH. TeMnepaTyponmpoBOJHOCTB. Bpems BbIpaBHUBaHUS.
Juddy3ns B razax u TBepAbIX Tenax. Bsskocts. JIuHAMAYeCKHil 1 KUHEMAaTHISCKUH KOd((QUIINEHT BI3KOCTH
ra3oB U XHJIKOCTEH. DJIEKTPHYECKHI TOK B Bakyyme. TepMO3JIEKTPOHHAsI AIMUCCHUS. DIIEKTPUUeCKHUil TOK B
raze. [Iporieccbl MOHM3AMU ¥ PEKOMOMHAIIMU. DIEKTPOIPOBOJHOCTh CI1a00MOHU3UPOBAHHBIX Ta30B. [ToHATHE
o mnazme. [Ina3mennas wacrora. JleGaeBckas minHA. DIEKTPONPOBOJHOCTh MIa3mbl. Dasel u (a3oBble
npeBpalleHus. YcinoBue paBHoBecust (a3. dasoble amarpammbl. Ypasaenune Kiameidipona — Kiaysuyca.
Kpurnueckas Touka. MeractabuibHble cocTosiHus. TpoiiHas Touka. YpaBHeHue Ban-nep-Baanbca. ®a3oBbie
nepexofibl BTOPOro poja.

14/-

22

K/p

Tema 3. DNEeKTpUUECTBO U MArHETU3M. Ipeaver kiaccuueckoii snektpomuHamuky. Wies
Onu3KozecTBUSA. DIIEKTPUYECKUI 3aps]l M HANPSDKEHHOCTh BJIEKTPUYECKOro mnois. JIMCKpeTHOCTh 3apsia.
3akon Kynona. IlpuHiun cynepnosuuuu. DaeKTpudeckuid aunonb. [T0TOK BekTopa. DIeKTpocTaTH4ecKas
Teopema ["aycca. Pabora anekrpocratideckoro moist. Lupkymsuus snekrpocratiudeckoro moist. Ilorennman.
CBs13b OTEHIIHAJIA C HATIPSDKEHHOCTBIO DJIEKTPOCTaTUYECKOro Nojis. [IpoBOAHUK B 37€KTPOCTATHYECKOM HOJIE.
Wneansusiit mpoBogHuk. [loBepXHOCTHAS INIOTHOCTD 3apsia. | paHUYHBIE. YCIOBHS HA TPAHUIIE «IIPOBOJHUK —
BaKyyM». OJIEKTPOCTATHUECKOe Iole B IONOCTH. KOd(DQHIMEHTHI 3IEKTPOCTATUYECKOH eMKOCTH U
3JIEKTPOCTATHYECKON MHIYKUMH. EMKOCTh KOHIEHCATOPOB pA3IMYHOW TI'E€OMETPHUYECKOW KOH(HUTypauuu.
DOHeprus B3aUMOAEHCTBHUS dIEKTPHIESCKUX 3apSJ0B. DHEPTUs CHCTEMBI 3apsHKEHHBIX MIPOBOIHUKOB. DHEPTHs
KOHZIeHcaTopa. IIOTHOCT YHEPTUH AIEKTPOCTATHIECKOrO OIS, Y CIIOBHE CYIIECTBOBaHUS TOKa. 3akoHBI OMa
u JIxoyns — Jlenna. Croponnue cuibl. D/IC ranbBaHH4eckoro siaeMeHTta. 3akoH OMa Uil ydacTKa Lenu ¢
ranbBaHIYIecKuM deMenToM. IIpaBmna Kupxroda. Dnexrpudeckuil Tok B cromHoi cpene. Cuna Jlopenna u
cwia Amnepa. Bekrop MaruutHol uHAyKIMH. OCHOBHBIC YpaBHEHHS! MAarHETOCTATHKU B BaKyyme. MaraurHoe
1oJe MPOCTEHIIUX CUCTEM. JIBHKEHUE 3apsyKEHHOM YacTHIbl B 3JEKTPUYECKOM M MATHUTHOM NOJsAX. BUTOK ¢
TOKOM B MarHUTHOM mone. [loTeHnuanbHas Heprus BUTKA ¢ TOKOM BO BHEIIHEM MarHHTHOM mone. Pamka c
TOKOM B OJZHOPOZHOM MarHHUTHOM Hojie. MOMEHT cuil, NEeHCTBYIOIIMH Ha paMKy. MHIYKTUBHOCTB UTMHHOTO
conenonza. Kosdpduumenr BzaumHuoit nnaykunu. 3akon buo — Capapa. [Ipunuun cynepnosunyu. MarautHoe
oJIe KPYTOBOTO TOKA. SIBIIeHHE 2JIeKTpoMarHuTHOH mHAyknud. IIpaBmno Jlenna. MarHuTHast SHEprus TOKa.
IInoTHOCTS MarHUTHOI SHepTruy. DHeprus U cuibl. [LTOCKNi KOHICHCATOp C AUAIEKTPHKOM. DHEPIHsl TUIIOIS
BO BHeENIHEM JJeKkTpocTatuueckoM moiue. INomspuzanuonnsie 3apsipl. IlomspuzoBannocts. HeomuopomHas
MOJISIPH30BaHHOCTh.  DIeKTpHueckoe cMenieHne. OCHOBHBIE YPAaBHEHHS OJIEKTPOCTATHKH JUDJIEKTPHKOB.
I'paHMYHBIC YCIIOBUSI Ha TPAaHUIE pas3jela <«IHIICKTPUK - JUAJICKTPHK» M IPOBOJHHK — JHMAJIEKTPHKY.
[I10THOCTH DHEPIHH DIIEKTPOCTATHYECKOrO IONsS B IMAIEKTpuKe. JTMHHBIA CONEHOHJ C MAarHETHKOM.
Monekynspaeie Tokd. Hamarmmuennocts. HeomHopoxHass HaMarHH4eHHOCTb. HamnpspkeHHOCTh MarHUTHOTO
nons. OCHOBHBIE YpaBHEHHs MAarHeTOCTaTHKH B BemlecTBe. I'paHuusble ycnoBus. PapaneeBckas u
MAaKCBEIJIOBCKas TPAKTOBKA SBICHHUS JJIEKTPOMArHUTHOH MHAyKuuu. Tok cmemenus. CucreMa ypaBHEHHH
MakcBemta. BekTopHBII U CKaJSIpHBII NOTeHIHAansl Moast. CKOPOCTh PaclpOCTpaHEHHs SIEKTPOMArHUTHBIX
Bo3MyIlleHHH. BomHoBoe ypaBHeHue. IlmoTtHOCTh 3Heprum. ILIOTHOCTH MOTOKA SHEPTHU. Y CIOBHE MAJIOCTH
TokoB cMemenus. Toku @yko. Kazucrarmonapasie IBICHHS B THHEHHBIX IPOBOAHUKAX. Y CTAHOBICHHUE U HC-
Ye3HOBEHHE TOKa B memu. I'eHeparop mepemeHHoro Toka. Mmmenanc. Ilemn mepeMenHoro toka. [[BrkeHHe
MPOBOJHMKA B MATHUTHOM H0JIe.
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Tema 4. ®uszuka kojeOaHUH U BOJIH. IMonsitue o KoneGaTeNbHbIX npoueccax. Enunbiit
moaxon K KoneGaHMAM pa3IuuHOi (u3HYecKOd HpHpOABl. AMIUIUTY[a, Kpyrosas dacTora, (asa
rapMOHMYECKUX KoneOaHuid. CIOXeHWe CKATAPHBIX U BEKTOPHBIX Konebanmid. KommiekcHas ¢opma
npeAcTaBieHus Konebanuil. BekTopHble nuarpaMmbl. MasTHUK, Ipy3 Ha NpYXKHUHE, KOaeOaTelbHbIH KOHTYD.
CpobOonnble  3aryxatomue konmebanms. Kodbduuument 3aryxaHus, JgorapupMUUECKWid  IEKPEMEHT,
no6porHOCTE. Pa30Bast IWIOCKOCTH OCLMILIATOPA. DHEPreTHUEeCKHe COOTHOIIECHHS VISl OCIuuIATOpa. [loHsTure
0 CBSI3aHHBIX ocUMUIATOpaX. [IelCTBUE MepHOIMYECKUX TOMYKOB Ha TapMOHHYECKUI ocruiisaTop. PesonaHc.
OcmiaTop  Kak — CHeKTpanbHBI  mpubop. MopynupoBanuele konebanms. CHEKTp — aMIUIMTYIHO-
MOJIYJIMPOBAHHOIO KojeOaHus. BbIHyXJIeHHBIC KoNeOaHMs OCLMIUIATOpPA MOA JSHCTBHEM CHHYCOMIAIbLHOU
cwibl. AMIUINTYAa U (a3a IpH BBIHYXKICHHBIX KoineOaHUsAX. PesonancHble kpuBble. IIpolecc ycTaHOBICHHUS
KonebaHuil. Bpems ycTaHOBIICHHS U €T0 CBSA3b C JOOPOTHOCTBIO. BRIHYXKICHHBIE KONEOAHHS B DIEKTPUIECKUX
nermsix. MeTon KOMIUIGKCHBIX ammuintyd. [lapamerpuueckue KoieOaHMsl OCHMULATOpA. ODHEpreTHYecKue
coorHoenus. [Tapamerpuueckuii pezonanc. Hemunelinsiit ocipmisatop. duzndyeckue CUCTEMBI, COAEpIKallIne
HenuHeifHOoCTh. ABTOKOneOaHus. OOpaTHast cBsi3b. [loHATHE O penakCalMOHHBIX KoneOaHWAX. BomHBL
ITnockas crammonapHas BomHa. Ilmockast cuHycowzanbHash BoiHa. berymme n crosiume BoiHbl. DasoBast
CKOpOCTh, JUIMHA BOJHBI, BOJHOBOE uucio. ddexkr [ommnepa. CkanspHble ¥ BEKTOPHbIE BOJHBI.
Tonspmsanust. MaTepdepeHnus CHHYCOMIANBHEIX BOIH. PacmpocTpaHeHHne BONH B Cpefax € AUCIEPCHEH.
I'pynmoBas ckopocTsb U ee cBsi3b ¢ (ha3oBoit ckopocTeio. HopMansHas u anomanbHast aucnepenn. OnHoMepHoe
BOJIHOBOE ypaBHeHue. [IpononbHbie BOMHBI B TBEpAOM Tene. Bektop YMoBa. Ynpyrue BOIHBI B ra3ax U XKHuA-
KocTsX. YaapHble BOJHbL Ilnockue snexTpomarHuTHbele BONHBbL. Ilonspusanus BonH. Bekrop IlolinTuHra.
Wsny4yenne mumons. Chepryuecknue U NTHHAPUYECKHE BONHBL. MHTEp(hEpeHINsS MOHOXPOMATHYECKHX BOJIH.
KBasumonoxpomaTtuueckue BOIHbL. DyHKIMS KOrepeHTHOCTH. MHTepdepeHIHs KBa3HMOHOXPOMATHYECKHX
BonH. UHTrepdepomerpbl. BpeMeHHOe U cHEKTpalbHOE pPAacCMOTpEHHE HHTeP(EPEHIMOHHBIX SBICHHUIL.
Ipunuun I'rolirenca — ®penens. [pubmmwkenne Openens. Unarterpan u qudpaxuus Ppenens. [Ipubmmwkenne
@paynrodepa. IIpocTsie 3amaun audpaxium: audpaknus Ha OTHOH M HA MHOTHX IIemsX. JudpakiuoHHas
pemerka. Jludppakumus Ha kpyrioMm orsepcruu. Judpakims PpayHropepa M CIEKTpaIbHOE PasIokKEHHE.
JudpakioHHas pelerka ¢ CHHYCOUIaIbHOM mpormyckaeMocThio. [Ipunimn ronorpadun. Pacnpocrpanenne
cBeTa B BemecTBe. Jlucmepcust AMdIeKTpudeckoii mponunaemoctu. Ilornomenue csera. [Iposzpaunsie cpenpl.
INonspyzarmst BONH THPH  OTPAKEHWH.  OIEMEHTBl  KPHCTAJUIOONTHKH.  OJIEKTPOONTHYECKHE U
MAarHUTOONTHYECKHE SBICHUS.

14/-
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Tema 5. KBanToBas n atoMHas (1)1/131/11(21. ITporuBopeuns knaccudeckoi puznku. [Ipodiemsr
n3nydeHust 4epHoro Tenma. dDoroomexrpuueckuil 3¢ddekT, cTabMIbHOCTE U pa3Mepnl atoMa. OTKphITHE
noctostHHOM Ilnanka. KBaHToBasi MexaHuka. PensTuBHCTCKass MeXaHUKA. DJIEMEHTHI CIELMAIBHON Teopuu
otHOocUTebHOCTH. CTpoeHHe aroMHOro sapa. Aromnas ¢usnka u dHepreTuka. OOGoOcHOBaHHE uIeH
KBaHTOBaHMS (IUCKpeTHOCTH): ombIThl @Ppanka u ['epma, omsitel IllTepna m I'eprmaxa, pe3oHAHCHI BO
B3aUMO/ICHCTBUN HEIUTPOHOB € AaTOMHBIMU s]JpaMu, TMOHOB ¢ HykJIoHaMu. [IpaBuio yacror bopa. JIuneiuaTsie
CIeKTPbI aTOMOB. IIpUHIUI COOTBETCTBHUs. DHEPIUsl U MMILYJIbC CBETOBBIX KBaHTOB. Poroaddexr. Dddexrt
KomnTona. DineMeHTapHas KBAHTOBAs TEOPHs U3IydeHHUs. BEIHY)KIeHHOE CHOHTAHHOE U3IIydeHHe (OTOHOB.
Koadpumuentsr Oiininrtelina. TemyioBoe paBHoBecue wu3nydenus. I'mmore3a pe bpoitmst. J{udpakumst
37eKTpoHOB. Judpakius HeWTpoHOB. MuUKpodacTHna B ABYyXuieneBoM uHTepdepomerpe. COOTHOLICHHS
HeomnpeeneHHocTed. OIleHKa OCHOBHOIO COCTOSHHS aTOMa BOJOPOAA M DHEPIHH HYINEBBIX KoneOaHUH
ocumusiTopa. OObsSCHEHNE TYHHENBHOr0 3G dexTa 1 yCTOHYMBOCTH aToMa. BOJTHOBBIE CBOMCTBAa MUKPOYACTHIY
U COOTHOIIEHHs HeompezeneHHocTeil. HabGopsl oJHOBpEMEHHO H3MEPHMBIX BEIHUYMH. 3aJaHHE COCTOSHHS
MHKPOYACTUIl; BOJNHOBas (DYHKIHUS; ee CTATUCTUUeCKHH cMbIcl. Cymmepmo3unust COCTOSHHII B KBaHTOBOH
Teopud. AMIUIUTY1a BepositHocTeil. OObsICHEHHE TOBEJCHHSI MAaKpOYacTHIbl B HHTephepomerpe. OObsicHeHHE
mudpaknud HEHTPOHOB Ha KpHcTajule. BeposTHOCTP B KBAaHTOBOW TeopuH. BpemeHHOe ypaBHEHHE
IIpenunrepa. Cranuonapraoe ypasHenue lllpenunrepa; crarmoHapHOe cOCTOSHHE. YacTUIIEI B OXHOMEPHOM U
TPEXMEPHOM slMKax. YacTuua B OAHOMEPHOH NpsMOYronbHOH sive. IIpoxoikaeHue yacTHLbl HaJl U 10J
6apsepom. 'apMonHUecKuil ocHWLIATOp. MHepnuagbHbIE CHCTEMbI OTCYETa M HPHHIUI OTHOCHTEIbHOCTH.
IIpeobpazoBanne I'ammmtes. MHBapuaHTel mpeoOpa3oBaHUs. AOCONIOTHBIE M OTHOCHTENBHBIE CKOPOCTH H
yckopenus. Iloctynatsl crnenmanbHOi Teopuu oTHOcHTenbHOCTH. IIpeobpaszoBanue Jlopenua. Cheacrtsus u3
npeobpa3oBanus JlopeHna: cokpamieHHe ABIDKYIIUXCS MACIITA00B UTHHBI, 3aMeICHHE ABIDKYIIUXCS 9acoB,
3aKOH CIIO)KEHUSI CKOPOCTeH. PeNsTHBHCTCKUII MMIyIIbC. YpaBHEHHE IBIDKCHUS DPEISITUBUCTCKOH YaCTHIBL.
PaGota u osHeprus. MHBapHaHTHOCTb YpaBHEHMs [BHM)KEHHS OTHOCHUTENBHO IIpeoOpasoBanus JlopeHua.
WuBapuantsl npeobpasoBanms. [IpeobpazoBanmst MMiymbca W HEpruu. 3aKOHBI COXPaHEHUSI DHEPTHU H
nmiyinbca.  CronkHoBeHme wacthn. Cucrema 1eHTpa wuHepimu. IloporoBas osmeprus. IIpuHmum
OTHOCHTEIBHOCTH B 3JIEKTPOIHHAMHKE. OTHOCHTEIbHOCTh MATHUTHBIX U 3JEKTpHYEcKHX monei. YacTuma B
cepudeckl CHMMETpHYHOM Ione. BomopomomomoOHble aToMBL. OHepreTHdeckue ypoBHH. [loTeHImais
BO30OYxJIeHUs M HoHM3aimu. CHEeKTpHl BOIOPORONONOOHBIX aToMoB. IIpocTpaHCTBEHHOE paclpenereHue
3JIEKTpOHa B atoMe Boxopoza. lupuna ypoBHeil. CTpyKTypa 3JE€KTPOHHBIX YPOBHEH B CIIOXKHBIX aTOMaXx.
Tumns! cBsi3u 2nekTpoHOB B atomax. [Ipunuun Ilaymu. Ilepuonuueckas cucrema anemenToB . 1. Menaeneesa.
Monekyna Boxopona. O6MeHHOe B3ammopelcTBue. dusmueckas mpupojna XUMHUUYecKoil cBs3u. MoHHas u
KOBAJICHTHAs CBA3M. DJIEKTPOHHBIC TEPMBI ABYXaTOMHOH Moinekynbl. KonebaHus U BpallleHHs ABYXaTOMHOM
Monekynsl. KomebarenpHas W BpamiaTenbHas CTPYKTypa TepMoB. KomeGaHHS MHOTOAaTOMHBIX MOJEKYIL.
MonexynspHsle crieKTpbl.CTpoeHHe aTOMHBIX sep. PEeHOMEHONOrHuecKue MOAENU Apa. SIepHble peakuH.
MexaHu3Mbl sepHBIX peakiuil. PagnoakTuBHbIC MPEBpalLliCHUsT aTOMHBIX sifep. Peakius siiepHOro JeiaeHUs.
Iennas peaxuus neneHus. Slnepusii peakrop. IIpoGmema mcTouHnKoB SHeprum. TepMosiepHBIC PEaKIUH.
Oneprus 3Be3]. YmpasisieMblil TepMosiaepHsiii cunTes. KospdumuenTsr DiiHmTElHA 111 WHIYINPOBAHHBIX
NepexofioB B IBYXypoBHEBOH cucTeme. [IpuHIMI paboTHl KBAaHTOBOTO IeHepaTopa. IBepAoTenbHBIE H
razopaspsitHble jasepsl. Paguocnexrpockonus. Ilepseiii Mazep. Merox Tpex ypoBHeH. OTKPEITBIH pe30HATOD.
IlepBoie nazepbl. CTaTUCTHYECKOE ONMCAHUE KBAHTOBON CHCTEMBI, pa3IM4Ue MEKy KBAHTOBOMEXAaHNYECKOH 1
CTaTHCTHYECKOW BeposiTHOCTSIMU. Teopema HepHera u ee cneactBus. CUMMETpHs BOTHOBOM (DYHKIIMM MHOTHX
OJMHAKOBBIX YacTHI. KBaHTOBBIE HieanbHEIE Ta3bl; pacnpenenenus boze n @epmu. CTpoeHHE KPHCTAILIOB.
HccnenopaHne KpUCTANIMYECKUX CTPYKTYP METOAAMM PEHTIEHO-, JEKTPOHO-, HeHTpoHorpadguu. TodeuHsie
gedekTsl B KPHUCTAUIaX: BAKAaHCHU, IPUMECH BHEIPEHMs, IPHUMeEcH 3aMmemleHus. KpaeBble U BHHTOBBIE
Jucinokamyy. JIMCIoKamus M IUIACTHYHOCTh. AKYCTHYECKHE M ONTHYECKHE KOJIeOaHWs KPUCTALIMIECKOU
pemieTkn.  DKCIICPUMEHTaJIbHOE HCCICIOBaHUE KONEOATENBHOIO CIIEKTpa: IOIVIOIEHHE HH(PaKpacHOro
H3IIy4eHUs] B HOHHBIX KPHCTAIIAX, KOMOMHAIIMOHHOE pacCesHue, Heynpyroe paccesHue HeHTpoHoB. [lonarue
o ¢oHonax. TemroeMKOCTh KpPHCTAUIOB @PH HU3KHX U BHICOKHX TeMIepaTypax. PemerodHas
terutonpoBonHocth. O kBasummmynabce  Qonona.  Ilpomeccsr  mepebpoca.  Pasmepusiit  addexr
TEIUIONPOBOAHOCTH KpUCTAIOB. Dddexr MeccOayspa U ero npumMeHeHue. DIEeKTPOIPOBOIHOCTh METAJIOB.
Hocutenu Toka B MeTaJulaX, TOYHOCTh KJIACCHYECKOH JJICKTPOHHOW TEOpHU. DIEKTPOHHBIH (epmu — ra3 B
Metame. Hocurenn Toka Kak KBa3MYaCTHIbl, DJIEKTPOHHAs TEIUIOEMKOCTb. DJEMEHTbl 30HHOW TEOpHHU
KPUCTAIOB. 30HHAs CTPYKTypa JHEPreTHYeCKOro CIEeKTpa 3JIeKTpoHOB. YpoBenb ®epmu. [loBepxuocTh
Depmu. YUCII0 31EKTPOHHBIX COCTOSHUIA B 30HE. 3aMI0JHEHUE 30H; METAILIbI, JUIEKTPHKHU, TOTYTIPOBOAHUKH.
Tonstue  npipouHoit  mpoBoguMocTH. COOCTBEHHbIE M NPUMECHbIE  TOJNYNPOBOAHUKH.  SIBIIeHHE
CBEPXIIPOBOAUMOCTH. TepMoaMHaMHKa CBEpXIPOBOAHMKOB. KymepoBckoe cmapuBaHue Kak HEOOXOAMMOE
YCJIOBHE CBEPXIPOBOAMMOCTH. KynOHOBCKOe OTTankuBaHWe W (OHOHHOe mNpHTsDKeHHe. [loBepXHOCTHas
9HEprus Ha TPaHHILe MEXIy HOPMaJbHOW M cBepXmpoBozsuei ¢daszamu. CBepXIpOBOIHUKH NEPBOTO U
BTOpOro poaa. Ponp mpumeceil. BrlcokoremmepaTypHas CBEpXIPOBOAMMOCTb. 3aXBaT M KBAaHTOBAHUE
MarHuTHOro notoka. TyHHenbHbII KOHTAKT. DPdekT [xo3edcoHa n ero npuMeHeHHe.
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Konmaxkmmnasa paboma no npomexncymounoit ammecmayuu (Kamm)

Hmozo

12

28

66/2

108

Dopmol yueOHbIX 300AHUI HA AYOUMOPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmbl meKyuyeco KOHmpOJa:
Konumponwsuwie pavomut (K/p)

Dopmul 3a0anUil 014 MEOPUECKO20 PEUMUH2A:
Hoxknao (/1.)
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Cemectp 1
1. | Tema 1. ®usnueckue OCHOBBI MEXAHMKHU. Ilpemmer dmsmxi. Metomer dusmueckoro | 2 2 24/- 28 O |Kp I
HCCIIE0BAHUS: ONbIT, TUIIOTE3a, SKCIEPUMEHT, Teopus. BaxHeiue stanel ucropun ¢usuxu. Ponb Gpusuku B
Pa3BUTUM TEXHUKU M BIMSHUE TEXHUKH Ha pa3sBuUTHE Gu3uKy. PasmepHOCTh (usndeckux BennunH. OCHOBHBIC
enunaunpl CU. [penmer mexanuku. KunemaTrka u juHamuka. Kinaccuueckast Mexanuka. @u3nueckue MOJIeNn:
MaTepHalbHas TOYKa (4acTUIa), CHCTEMa MaTepPUAIbHBIX TOYEK, aOCOMIOTHO TBEPJOE TENO, CILUIONIHAS CPEAa.
IpoctpanctBo u Bpems. KuHemaTmdeckoe OmucaHME MABIDKCHHS. IIpIMOIMHEHHOE [BIKCHHE TOYKM.
JIBI>KEHNE TOYKH IO OKPYXKHOCTH. YIJIOBasi CKOPOCTb U yIioBoe yckopeHHe. CKOPOCTh M YCKOpPEHHE IpU
KpUBOJMHEHHOM JBikeHud. HopmanbHoe M KacatenbHOe yckopeHue. CrterneHH cBoOOabl U 0000LICHHbIE
kxoopauHatThl. Yncno cremeHelt cBoOOABI aOCOMIOTHO TBepAOro Tenma. Bekrop yrimoBoil ckopoctu. OcHOBHAS
3ajaya JUHAMUKH. [I0HATHE COCTOSHUS B KIACCHYECKOH MeXaHUKe. YpaBHEHHUs IBIKCHU. Macca ¥ UIMITyJIbC. oIl
I'paHuLIBl IPUMEHUMOCTH KJIACCHYECKOT0 CHOCO0a OMHMCAHUs JBMKeHUs yacTHl. [lepBblii 3akoH HbioToHa M 0]
HOHSTHE HHEPLMAIbHONH CHCTeMbl oTcuera. Bropoil 3akoH HeroToHa Kkak ypaBHeHue aBibkeHus. Cmia Kak I K-
npou3BoHast UMIynbca. Tperuii 3akoH HploTOHA 1 3aKOH cOXpaHEHHsI HMITylIbca. HenHepuuanbHple CHCTEMBI 2.2.
orcuera. Cuitbl HHEPIMH. 3aKOH COXPAaHEHHUs UMITylIbca Kak (h)yHIaMEHTaIbHbIN 3aKOH NP PoOAbl. PeakTuBHOE K- 3-
nerkeHne. LleHTp uHepuun. AXINTHBHOCTE Maccehl. Teopema o ABIDKEHHH LeHTpa nHepiui. CrcreMa LieHTpa 2.
uHepiuy. MOMEHT HUMIIyldbca. 3aKOH COXpPAaHEHHs] MOMEHTa HMIIyJabca. MOMEHT CHJBbI. YpaBHEHHE 2. 1,

MOMEHTOB. JIBIDKeHHE B LIEHTpalIbHOM Ione. PaboTa m xuHeTHueckas >Heprus. MomHocTs. CBA3b MEXIy
KUHETUYECKHMH DSHEPIHSMH B Da3MYHBIX CHCTEMaxX OTCYeTa. OHEPIrus [BIDKGHHS Tela Kak IIeNoro.
Buytpennssa sueprus. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHIIBL. IloTeHIManbHas dHeprus. 3aKoH CO-
XpaHeHHs PHepruu B MexaHuke. OOmedu3nueckuii 3aKOH COXPAHEHHs PHEPrHU. YPaBHEHHS ABIDKEHUS H
paBHOBecusI TBepAoro Tena. I[ToHATHE CTATHUECKH HEOUPEETeHHBIX CHCTEM. DHEPrHs JBIDKYIIErocs Tela.
MOMEHT WHEpLMH TeNna OTHOCHUTENBHO OCH. BparnaTenbHblii MoMeHT. OOLIre CBOICTBA JKHIKOCTEH M ra30B.
VYpaBHeHHS paBHOBeCHs M JBIDKEHMS OSKHAKOCTH. VneampHas © BsA3Kas SKHAKOCTb. ['mapocTtaTuka
HECKMMAaeMOH JKHIKOCTH. KuHemaTHueckoe ONMCaHHME ABWOKEHHS >KUIKOCTH. CTalMOHApHOE MIBIDKCHHE
uneanbHol xunkoct. Koapduuument Baszkoctu. Teuenue sxuaxoct no tpyobe. @opmyna I[lyaseiins. 3akoHsl
nonodus. @opmyna Ctokca. ['maponuHamMudecKas HEYCTOWYMBOCTh. TypOyaeHTHOCTb. YIIpyrue HanpspKeHUs..
3axoH I'yka. PacTsbkeHue u cxarue crep)kHeH.
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Tema 2. MonekynsipHas (u3Mka W TEPMOJAUHAMHUKA. Jlunamuueckue w
CTAaTUCTHYECKHE 3aKOHOMEpHOCTH B ¢m3uke. CTaTUCTHYECKHI M TepMOAMHAMHUYECKHI MeETOHbL TemioBoe
JIBIKEHUE. MaKpOCKOITMYECKHe MapaMeTpbl. YpaBHEHUE COCTOSHUS. BHyTpeHHss oHeprus. VIHTEHCHBHBIE U
9KCTEHCUBHBIE IapaMeTphl. YpPaBHEHHE COCTOSHMS HAEaTbHOro rasa. OCHOBHBIE 3aKOHBI HJEAIbHOIO rasa.
JlaBreHue raza ¢ TOYKH 3PEHHS MOIEKYJIIPHO-KHHETHYECKOH TeopuH. MOIeKynsIpHO-KHHETUIECKUH CMBICI
Temrepatypsl. BepostHocTe M (uiroktyanmu. Pacnpenenenne MakcBeiuia. PacrpeneneHue 4acTuil 1o
a0COMIOTHBIM 3HAYEHHAM cKopocTH. CpenHsia KHHeTHYecKast SHeprust yacTul. CKOPOCTH TeIIOBOr0 JBIKEHUs
gactul. Pacnpenenenne bomsnmana. Pacmpenenenne I'mO6ca. TermmoeMKOCTh MHOTOATOMHBIX —T'a30B.
OOpatiMble 1 HeoOpaTUMbIE TEIUIOBBIe Ipolecchl. [lepBoe HavaJo TepMOIMHAMHUKU. DHTpomus. Bropoe
Hayano TePMOAUHAMHKH, T€pMOIMHAMHMYECKHE MOTEHLHAIBl H YCIOBHA paBHOBecHs. TepMoauHaMHYECKUE
npeobpa3oBanus. TemmoBele Mammubl Lukn Kapuo. Makcumansnsiiit KIIJT termoBoif mamunsl. [Ipuaium
Bo3pacrtanus dHTponuH. [Tonstie o ¢pusnueckoii kuneruke. Audpdysus u TeronpoBoguocts. Koo punment
muddysun.  KoadouumeHT TemmonpoBogHOCcTH. TeMnepaTypompoBOIHOCTBb. Bpems BbIpaBHUBAHUS.
Jubdy3us B razax U TBepABIX Tenax. Bsskocts. JuMHaMH4YecKHH U KHHEMaTHYeCKHil Kod(duumueHT
BSA3KOCTH Ta30B M OKMAKOCTEH. DJIEKTPHYECKHHl TOK B BakyyMe. TepMOIJICKTpOHHAs 3IMHUCCHS.
OnekTpuyecKuii TOoKk B rasze. [lpomecchl HMOHM3aLMM W PEKOMOMHAIMU.  DIEKTPONPOBOAHOCTD
c1a0OMOHM3UPOBAHHEIX Tra3oB. [loHATHE 0 mMiIa3Me. IIna3mennas 4acrora. JlebaeBckas JUIMHA.
OneKTponpoBoAHOCTs Ma3Mbl. Pa3bl U (a3zoBble mHpeBpamieHus. YciaoBHe paBHoBecus (a3. da3oBble
nuarpamMmbl.  YpaBHenue Kuaneiipona — Knaysumyca. Kputnueckas Touka. MeTacTaOWIIbHBIE COCTOSHHSA.
Tpoiinas Touka. YpaBHenue Ban-nep-Baanbca. ®a3oBble nepexosibl BTOPOro poja.

18/-

20

K/p

Tema 3. DJIEKTPUUECTBO U MArHETU3M. Tlpeamer kiaccnueckoii aeKTpoiHHamuky. Wes
OnM3KOACHCTBUSL. DNEKTPUYESCKUI 3apsii U HANPSHKEHHOCTb 3JIEKTPUYECKOro mons. JMcKpeTHocTh 3apsija.
3akon Kymona. IlpuHImn cynepnosvuuu. DNEKTPUUECKMH OUMoib. [10TOK BEeKTOpa. DJIEeKTpOCTaTHYEeCKas
Teopema I'aycca. Pabora anekrpocrarideckoro mois. Lupkymsmust snekrpocratiudeckoro moist. IloreHnuman.
CBs13b OTEHIIHAJIA C HAMIPSHDKEHHOCTBIO 2JIEKTPOCTaTHIECKOro Mois. IIpoBOAHHK B 2JI€KTPOCTATHUECKOM II0TIE.
WneansHslii mpoBoaHUK. [IoBepXHOCTHAS INIOTHOCTH 3apsiaa. [ paHUYHEIE. YCIOBUS Ha TPAHHIIE (IIPOBOAHHK —
BaKyym». OJIEKTPOCTATHYECKOe IIole B IONOCTH. K03 (UIMEHTH 3IeKTpOCTATHYECKOH EeMKOCTH H
JNMEKTPOCTATUYECKOH HHIYKIHMH. EMKOCTh KOHICHCATOPOB PAa3IMYHON T'C€OMETPUYECKON KOH(MHUTYpaLHH.
OHeprus B3aHMOAEHCTBHS 3IEKTPHIECKUX 3aPSAHAOB. DHEPrHs CUCTEMBI 3apsDKCHHBIX MPOBOXHHUKOB. DHEPIUs
KOHJIeHcaTopa. IITOTHOCTE SHEPrUHU MEKTPOCTATHIECKOTO MONs. Y CIOBUE CYIIECTBOBAHUS TOKa. 3akoHBI OMa
un xoyna — Jlenna. Croponnue cuibl. D/1C ranpBaHUYEcKOro »iaeMeHTta. 3akoH Oma i ydacTka Lenu ¢
ranpBaHIIecKuM deMenToM. IIpaBuna Kupxroda. Dnekrpudeckuil Tok B ciuoniHoil cpexe. Cuna Jlopenna u
cwia Amrepa. Bekrop MaruuTHO#N HHAyKunH. OCHOBHBIC ypaBHEHHS MAarHETOCTATHKH B BaKyyme. MarautHoe
1oJie NPOCTEHIIUX CUCTEM. JIBHKEHUE 3apsKEHHOM YaCTHIbI B 2JIEKTPMYECKOM M MArHUTHOM nonAX. Butok ¢
TOKOM B MarHUTHOM none. [loTeHnuanbHas sHeprust BUTKA ¢ TOKOM BO BHEITHEM MarHUTHOM Ione. Pamka c
TOKOM B OJHOPOJHOM MarHUTHOM Iojie. MOMEHT cui, AeHCTBYIOIMH Ha paMKy. VIHIYKTHBHOCTH JIMHHOTO
conenonna. Koaddument B3anmuoit nuaykunn. 3akon buo — Casapa. [IpuHuun cymepno3uimi. MarautHoe
ToJIe KPYTOBOTO TOKa. SIBIeHHE dIeKTpOMAarHuTHOH MHAYKImU. [IpaBmno Jlenna. MarHuTHas sHeprus TOKa.
[110THOCTH MarHUTHOMH SHEPTUH. DHEPTHs U CHIBL. I1TOCKUI KOHIEHCATOP ¢ AUDIEKTPUKOM. DHEPTHs IO
BO BHENIHEM d3JeKTpocTaTudeckoM moie. Ilomspusanuonssie 3apsansl. IlomspusoBanHocTs. Heomnopomnas
MOJISIPU30BAaHHOCTD. DJIEKTpHUecKoe cMemenne. OCHOBHBIE YPaBHEHUSI DJIEKTPOCTATHKU JHUIJIEKTPUKOB.
I'paHMYHBIC YCIIOBUSI HA TPaHUIE pa3fela <JIUAICKTPUK - IUINCKTPUK» U IPOBOAHHUK — IUIIIEKTPUKY.
[In10THOCTH JHEPrHH JIIEKTPOCTATHYECKOTO MONSA B JHINEKTpHKE. [ITHHHBIA CONEHOHUA C MAarHETHKOM.
Monekymnspaele Tokd. Hamaramdennocts. HeoqHopongHass HaMarHHYeHHOCTh. HanpspkeHHOCTH MarHUTHOTO
nons. OCHOBHBIE YpaBHEHHMs MAarHeTOCTaTHKH B BellecTBe. I'panmunblie ycioBus. PDapaneeBckasd H
MAaKCBEJIOBCKas TPAKTOBKA SIBICHHS AIEKTPOMAarHUTHONM MHAyKumH. Tok cmemieHus. Cucrema ypaBHEHHII
MakcBemna. BekTopHBIH U cKaXapHBIA moTeHnuansl nonst. CKOpoCcTh pacpOCTPaHEHUs JISKTPOMAarHUTHBIX
Bo3MylieHHH. BonHoBoe ypaBHenue. IlnoTHOCTH 3HEpruH. IIIOTHOCTH NMOTOKA PHEPrHHU. YCIOBUE MaJOCTH
TokoB cMmemmenus. Toku @yxo. KBazuctanuonapHsie SBICHHS B TUHEHHBIX IPOBOJHAKAX. Y CTAHOBICHHE U HC-
Ye3HOBEHHE TOKa B Ienu. ['eHeparop mepeMeHHOro Toka. Mmmenanc. Ilenn mepeMeHHOro Toka. JIBmkeHHe
MIPOBOJHMKA B MATHUTHOM I 0JIe.

18/-
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Tema 4. ®usuka KoueOaHUN U BOJH. Monsthe o KonebaTebHEIX npoueccax. Enunbrit
MOAXOA K KONCOAHMSIM Da3IHYHOM (H3HYECKOH NPHPOIbl. AMIUIHTYAa, KpyroBas dacToTa, (asa
rapMOHMYECKUX Konebanuil. CIOoXeHHe CKAIPHBIX M BEKTOPHBIX KoneOanwil. KommuiexcHas ¢opma
MpeACTaBIeHUs KoaeOaHuid. BexTopHble quarpaMmbl. MasTHUK, Ipy3 Ha MpPYKHHE, KoJleOaTelbHbIH KOHTY.
CBobonnble  3aryxatomue KoneOanus. KoadduimeHnt 3aTyxaHus, JorapudMHUYECKHHl JIEKPEMEHT,
no6porHOCTh. Pa30Bast IIOCKOCTh OCLMIIIATOPA. JHEPreTHUecKHe COOTHOIIECHMS LIl oclniiTopa. [lonsTue
0 CBSI3aHHBIX ocLMIUIATOpaX. JleficTBIE MepUOANYECKIX TOIMYKOB HAa FAPMOHUYECKUN ocLuuIsATOp. Pe3onaHc.
OcruiaTop Kak — CIeKTpanbHbIl  mpubop. MonymupoBanasle koneOaHus. CIeKTp aMIUIUTYRHO-
MOJIYJIUPOBAHHOTO KoJieOaHus. BbIHyXJeHHbIe KONeOaHHs OCLMIULITOpA HOJ AEHCTBHEM CHHYCOWIAIBbHOM
cuibl. AMIIINTYAa U (asza IpU BBIHY)KICHHBIX KonebaHusAX. Pesonancusle kpuBble. IIporecc ycTaHOBICHUS
KonebaHui. Bpemst ycTaHOBICHHS U €0 CBSI3b C JOOPOTHOCTHIO. BEIHYKI€HHBIE KOTeOaHUS B JIIEKTPHIECKHX
Hersix. MeTon KOMIUIGKCHBIX aMIUIHTyA. Ilapamerpuyeckue KoineGaHHs OCLIIUIATOPA. DHEPreTHYecKHe
cootHomeHus. ITapamerpudeckuit pesonanc. Henuneltnsiit ocuminsatop. @u3ndeckue CUCTEMBI, COJEpKalie
HenuHeiHOCTh. ABTOKOneOaHms. OOpaTHas cBs3b. [loHATHE O pelaKCAlMOHHBIX KoneOaHUSIX. BomHSL
ITnockast crarmoHapHas BoiHa. IDnockast cuHycompanbHas BonHa. berymume u crosune BonHbel. PaszoBas
CKOpOCTh, JJIMHA BOJHBI, BOJHOBOe uucino. Jddekr [lommuaepa. CkanspHble M BEKTOPHBIC BOJHBI.
IMonspuzanust. UaTEphepeHnus CHHYCOMTAIBHBIX BOIH. PacrpocTpaHeHne BOIH B Cpelax C JUCIEPCHUEHL.
I'pymnmoBast ckopocTh H ee cBsI3b ¢ (a30Boil ckopocTbio. HopmanbHas u anomanbHas qucnepend. OqHoMepHOe
BOJIHOBOE ypaBHeHue. [IpononbHbIe BOMHBI B TBepAOM Tene. Bekrop YMmoBa. Ynpyrue BomHbI B Ta3ax M XKHI-
KOCTSIX. YJapHele BONHbL. IDlnockue snexTpomarHutHble BoiHbL [lonspusauus BonH. Bekrop IloifHTHHTA.
Wznydenne munons. Cepuyeckue U HUIMHAPUUECKHEe BOMHBL. HMHTepdepeHIms MOHOXpOMAaTHYECKUX BOJIH.
KBasumonoxpomaTuueckue BoiHbl. DyHKnus korepeHTHOCTH. MHTepdepeHIms KBa3HMMOHOXPOMATHYECKUX
BonH. VHTepdepomeTpbl. BpemMeHHOe M CIEKTpanbHOE pPacCMOTPEHHE HHTEp(EpEHIIHOHHBIX SIBICHHM.
Ipunuun [oiirenca — @penenst. [pubmmkenne Openens. Uurerpan u audpakims Openens. [Ipudmmwkenne
Opaynrodepa. IIpoctsie 3amaun mudpaximun: audpaknus Ha OAHOH M Ha MHOTHX ImemiX. JudpaknuoHnas
pemerka. JIudpaxnus Ha Kpyriiom otBepctud. Judpakums DpayHrodepa M cHeKTpaIbHOE pas3iOKeHUE.
JludpakiponHas pelerka ¢ CHHYCOUAaIbHOM mpomyckaeMocTsio. [Ipuniumn romorpaduu. Pacnpocrpanenue
cBeTa B Bemectse. Jucnepcus qpiaekTpudeckoii nponunaemocty. [lormomenue cBera. IIpo3paunsie cpemsl.
IMonsipu3anyst  BOMH  TIPU  OTPAXKEHHH.  OJIEMEHTHl  KPUCTAUIOONTHKH.  DJIEKTPOONTHYECKHE U
MarHUTOONTHYECKHE SBICHUS.

18/-
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Tema 5. KBanToBas 1 aToMmHas (1)1/131/11(3. ITpotuBopeuns kraccudeckoil puznku. [Ipodiaembr
u3TydeHus depHoro Tema. DoTodnmextpudeckuil dpdeKT, cTabWIbHOCT, W pa3Mepbl aTtoma. OTKpbITHE
noctostHHOHM Ilnanka. KBaHToBass MexaHuka. PensTMBHCTCKash MeXaHHMKa. DJIEMEHThbl CIELHalbHOW TEOpUH
orHocuTenbHOCTH. CTpoeHHe aroMHOro sapa. ATomHas ¢usuka u dHepretuka. OOocHOBaHHE WHACH
KBaHTOBaHMS (OUCKpeTHOCTH): omblThl ®panka u ['epma, ombiTer llltepma u I'epmaxa, pe3oHaHCH BO
B3aUMO/IEHCTBUU HEHUTPOHOB C ATOMHBIMH SIPaMH, ITMOHOB ¢ HyKJIoHamu. [IpaBuio yactor bopa. JIuneiyarsie
CIIEKTPBbI aTOMOB. [IPUHIIMIT COOTBETCTBHUS. DHEPIUsl H UMITYJILC CBETOBBIX KBAaHTOB. Dotodddext. Dbdext
KomnTona. DneMeHTapHas: KBAHTOBAsI TCOPHS H3TydeHHs. BEIHYK/IeHHOE CIOHTAHHOE H3ITydeHue ()OTOHOB.
Koadpoumuentsr Oiinmreiina. TenioBoe paBHoBecue u3inydeHus. I'mmote3a ne bpoitns. Audpakus
97eKTpoHOB. udpakims HeWTpoHOB. MuKpodacTuua B JaByxiueneBoM uHreppepomerpe. COOTHOIICHUS
HeomnpeeneHHocTel. OIleHKa OCHOBHOI'O COCTOSHHUSI aTOMa BOAOPOJa M DHEPTHM HYNEBBIX KoleOaHMi
ocumuisiTopa. OObsSCHEHNE TYHHENIBHOrO 3 eKTa U yCTOHINBOCTH aToMa. BOHOBBIE CBOMCTBAa MUKPOYACTHIL
U COOTHOIICHHs HeompeneneHHocTed. HabGopbl OAHOBpPEMEHHO H3MEPHUMBIX BEIMYUH. 3aJaHHE COCTOSHHUS
MHKPOYACTULl; BONHOBas (YHKIUS; €€ CTaTHCTHYecKuil cMblci. Cynmeprno3unus COCTOSHHH B KBAaHTOBOI
Teopuu. AMIUTHTYa BeposiTHOcTeil. OObsICHeHHE TOBECHHsI MAaKpoyacTHIbl B nHTepdepomerpe. OObsIcHEHNHE
mudpakuuy HEWTPOHOB HA KpHUCTajule. BeposTHOCT, B KBaHTOBOW Teopuu. BpeMeHHoe ypaBHEHHE
IIpenunrepa. Cranuonapuoe ypasHenue Illpenunrepa; cranuonapHoe coctostHue. YacTHIBI B OHOMEPHOM H
TpeXMepHOM sIukax. YacTuia B OfHOMEpPHOH mHpsiMoyronabHoi siMe. IIpoxokJeHHe yacTHIBI HAJ U IO
6appepoM. 'apMoHMYeCKHI ocHUIIATOp. MHeprmagbHbIe CHCTEMBI OTCUETAa M HPHHIUI OTHOCHTEIHHOCTH.
IIpeobpazoBanne I'ammmnes. MHBapuaHTHl mpeoOpa3oBaHus. AOGCOJIIOTHEIE U OTHOCHUTENIBHBIC CKOPOCTH U
yckopenus. ITocTynatsl crenuanbHOR TEOpUH OTHOCUTENbHOCTH. IIpeobpasoBanue Jlopenna. Crneactus u3
npeobpa3oBanus JlopeHna: cokpalieHue JBIDKYIIUXCS MacIiTabOB IIMHEL, 3aMeIICHHE JBIDKYIIUXCS YacoB,
3aKOH CIIOKEHUSI CKOPOCTeH. PensTHBHCTCKMI HMITyIbC. YpaBHEHUE IBIDKCHHS PEISTUBHCTCKON YaCTHUIBL.
PaGota u sHeprus. lHBapHaHTHOCTb ypaBHEHMs JBM)KEHHs OTHOCHTENbHO NpeobpazoBaHus JlopeHna.
VuBapuantsl npeobpasoBanus. I[IpeoOpazoBanust MMmynbca u dHepruH. 3aKOHBI COXPAHEHHS JHEPIHH U
nMoynbca.  CronkHoBeHwe dacthl. Cucrema 1eHtpa wuHepuud. IloporoBass osHeprus. [IpuHumm
OTHOCHTEIBHOCTH B 3JIEKTpOoJHHAMHKE. OTHOCHTENBLHOCTh MAarHUTHBIX M JJEKTpUuecKuX moieil. Yactuia B
cepudeckl cUMMETpHYIHOM Ione. BomopomomomoOHble aToMbl. DHepreTHueckue ypoBHHU. IloTeHmmansl
B030OYyxJeHuss W noHM3anuH. CIEKTpbl BOZOPOJOIONOOHEIX aTOMOB. IIpocTpaHCTBEHHOE paclpeneneHHe
3JIeKTpOHa B atoMe Bojopona. lllupuna ypoBHel. CTpyKTypa 3JIEKTPOHHBIX YPOBHEH B CIOXKHBIX aToMax.
Tumnsl cBsi3u n1eKTpoHOB B atromax. [Ipuniumn [laymu. Ilepuonmueckas cucrema snementos /I, . Mennaeneesa.
Monekyna Bonopoxa. O6MeHHoe B3amMopeiictBue. dusnueckas NpUPOAA XUMHYECKOHW cBsi3W. oHHAs u
KOBAJICHTHAsl CBA3U. DJNEKTPOHHbIE TEPMbI ABYXaTOMHOU MojeKyinbl. Konebanus u BpaineHus JBYXaTOMHOMH
Monekynsl. KomebatenbHass M BpamaTenbHas CTpyKTypa TepMoB. KoneOaHHS MHOroaTOMHBIX MOJCKYIL
MornexynspHble criekTpbl. CTpoeHHe aTOMHBIX A1ep. PDEeHOMEHONOrHYeCcKe MOJIENH spa. SIaepHble peakuuu.
MexaHu3MBI SIEPHBIX peakiuid. PanoakTUBHBIC MPEBpAIICHUS aTOMHBIX siiep. Peakuus saepHOro JaeneHusl.
Lennas peaxkuus penenus. SnepHslii peaktop. IIpobiemMa HCTOYHHKOB 3HEpPrHU. TepMosepHbIE PEaKIHu.
OHeprust 3Be31. YnpasisieMblii TepMosnepHbli cuaTe3. Koaddurments DiHITEHHA UIST HHIYIIMPOBAHHBIX
NepexosoB B ABYXYpoBHEBOH cucreMe. IIpuHuum paGoThl KBaHTOBOTO TIeHepaTopa. TBepHOTENbHBIE U
razopaspsiHele Ja3epbl. Pagnocnexrpockonus. IlepBrrit Mazep. Merox Tpex ypoBHeH. OTKpBITEI Pe30HATOP.
ITepsrie nazepbl. CTaTHCTHUECKOE OMMCAHNE KBAHTOBOM CHCTEMBI, Pa3Inule MEX/y KBAHTOBOMEXaHUUECKON U
CTaTHCTHYECKOU BeposTHOCTAMU. Teopema HepHcra u ee cnencrBus. CuMMETpHst BOITHOBOW (D)YHKIIMM MHOTHX
OJIMHAKOBBIX YacTHl. KBaHTOBEIE HeallbHBIC Ta3bl; pacmpeneneHus boze u @epmu. CTpoeHHE KPUCTAILIIOB.
HccnenoBaHne KpUCTANIMYECKUX CTPYKTYP METOJAMU PEHTIEHO-, 3IEKTPOHO-, HedTpoHorpadun. ToueuHbie
nedeKTsl B KPHCTA/UIaX: BAaKAaHCHU, IPUMECH BHEIPEHHs, IPHUMeCH 3aMemeHus. KpaeBble U BHHTOBBIE
JUICIOKAMH. JIMCIIOKAIMsl M IUIACTHYHOCTh. AKYCTHYECKHE M ONTHYECKHE KOJeOaHHs KpUCTAIINIECKOi
pemieTkn.  ODKCHEPHMEHTAIbHOE HCCIIE[0BAHNE KOIEeOaTeNbHOrO CHEKTpa: MOIVIOMIEHHE HH(PAKPaCHOTO
M3JIy9eHUs] B HOHHBIX KPHUCTALIaX, KOMOMHALIMOHHOE paccCesiHUe, HeYNpyroe paccessHue HeWTpoHoB. IlonsaTue
0 (¢onoHax. TemIoeMKOCTh KPHCTAUIOB INPH HHU3KUX M BBICOKHX TeMmIeparypax. Pemrerounas
TemtonpoBoaHoct. O kBasummmynbce  QonoHa. Ilpomeccer  mepebpoca.  Pasmepnbiii  addext
TEIUIONPOBOAHOCTH KpUCTAIOoB. Dddext Meccbayspa u ero mpuMeHeHHe. DIEKTPOIPOBOJHOCTh METAILIOB.
Hocutenu Toka B MeTajuiax, TOYHOCTh KJIACCHYECKOW JICKTPOHHON TEOPHUH. DJEKTPOHHBIH (epMH — Tra3 B
Metaiuie. Hocurenu Toka Kak KBa3sHMYaCTHULbl, DJIEKTPOHHAS TEIIOEMKOCTb. JIEMEHThl 30HHOM TEOpHH
KPUCTAJJIOB. 30HHASI CTPYKTypa SHEPIeTHYECKOro CHEKTpa JIeKTpoHOB. YpoBeHb Pepmu. IloBepxHOCTH
®Depmu. Uncio 3eKTPOHHBIX COCTOSIHUM B 30HE. 3aMI0JIHEHUE 30H; METaJUIbl, AUAIEKTPUKH, MTOITYIPOBOIHUKH.
Ionstue gpipouHodt  mpoBoguMocTH. COOCTBEHHbIE M INPUMECHBIE  MOJNYNPOBOIHHMKU.  SIBIEHHE
cBepxmpoBoguMocTd. TepMoaMHaMHKa CBEPXIPOBOAHUKOB. KymepoBckoe chapuBaHHE Kak HEOOXOIHMOeE
YCIIOBHE CBEpPXIPOBOIMMOCTH. KyJIOHOBCKOE OTTaJKMBaHME W (OHOHHOE HpHTsDKeHHe. I[loBepXHOCTHas
9HEprus Ha TpaHUIle MeXAy HOpPManbHOH M cBepxmpoBopsmed (azamu. CBepXIpOBOIHHKHM HEPBOTO U
BTOporo pozaa. Pomp mpumeceil. BeicokoTeMmmepaTypHas CBEpXIPOBOJUMOCTb. 3aXBaT U KBAHTOBaHHE
MarHuTHOro noroka. TyHHenbHBII KOHTAKT. Dddexr [xo3edcona n ero npuMeHeHHE.
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Konmaxkmmnas paboma no npomexncymounoit ammecmavuu (Kamm)

Camocmoamenvhnasn paboma é nepuod k3. ceccuu (CPik)

Hmozo

108

Dopmul yueOHbIX 3A0AHUT HA AYOUMOPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmbl meKyuyeco KOHmMpOJa:
Koumponwvuwie pabomur (K/p)

Dopmul 3a0anuil 018 MEOPUECKO20 PEUMUH2A:
Hoknao (/1.)

15




I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE JUCIIUIIVINHBI

PEKOMEHAYEMAS JINTEPATYPA

OCHOBHAA JIMTEPATYPA

1. lemunuenxo, B. . ®usuka : yuebnuk / B. . Jlemuguenko, U. B. JleMmuauenko. — 6-¢
u3., nepepad. u gorn. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlomn. matepuainsl [ DIeKTPOHHBIHA
pecypc]. — (Bswicmiee oOpa3oBanume: bakanmaBpuat). - ISBN 978-5-16-010079-1. - Tekct :

anextpouHbiid. - URL: https://znanium.ru/read?id=426123

2. bepesun, H. 0. ®usuka: B 2 4. Y.1 : yuebnoe nocobue / H. 0. bepesun. - HoBocubupck :
W3n-eo HI'TY, 2020. - 72 c. - ISBN 978-5-7782-4168-8. - Tekct : snekrponnsid. - URL:
https://znanium.ru/read?id=397520

3. bepesun, H. 0. ®usuka: B 2 u. .2 : yuebnoe nocodue / H. FO. bepesun. - HoBocubupck :
W3n-eo HI'TY, 2020. - 94 c. - ISBN 978-5-7782-4169-5. - Tekct : snexkrponnsid. - URL:
https://znanium.ru/read?id=397521

JOINOJIHUTEJIBHASA JIMTEPATYPA

1. Hukepos, B. A. ®usuka nis By30oB. MexaHuka u MoJIeKyJsipHast ¢pusuka : yaeOnuk / B. A.
HuxepoB. - MockBa : JlamkoB um K, 2021. - 136 c. - ISBN 978-5-394-00691-3. - Tekcr :
anektpouHbiid. - URL: https://znanium.ru/read?id=432244

2. TxaueBa, . A. ®usuka : nmaboparopusrii npaktukym / . A. TkadeBa. - 3-e u3m., crep. -
Mockga : ®JIMHTA, 2020. - 281 c. - ISBN 978-5-9765-2503-0. - Tekcrt : snektponHsiii. - URL:
https://znanium.ru/read?id=360967

INHEPEYEHb HTH®OPMALIMOHHO-CITPABOYHbBIX CUCTEM

1. CnpaBouno-tipaBoBas cuctema Koncynprant [Lroc http://www.consultant.ru
2. CrpaBo4HO-TIpaBoBasi cucrema [apanT https://www.garant.ru/

HEPEYEHD ITPOPECCHOHAJIBHBIX BA3 IAHHBIX

1. Ba3a oTkpbIThIX JaHHBIX MunTpyaa Poccuu https://mintrud.gov.ru/opendata

2. ba3a naHHBIX CTaHAAPTOB U periaMeHToB DeepanibHOr0 areHTCTBA 10 TEXHUIECKOMY
peryaupoBanuto u merposioruu (Poccrannapr) http://www.gost.ru

3. Poccuiickuii apXuB rocy/IapCTBEHHBIX CTAH/IAPTOB, a TAKXKE CTPOUTEIHLHBIX HOPM U
npaBui (CHull) u o6pasuoB ropuanueckux gokymentos (PAI'C) http://www.rags.ru/gosts/2874/

INEPEYEHD SJIEKTPOHHO-OBPA3OBATEJIBHBIX PECYPCOB

9BC «MH®PA-M» http://znanium.com

Hayunast anexrponnas oubnunoreka elibrary.ru https://elibrary.ru/

5BC BOOK ru http://www.book.ru

OBC «Jlanw» https://e.lanbook.com/

YuuBepcurerckas oudimoreka online http://biblioclub.ru/

OBC «Grebennikon https://grebennikon.ru/

. Bugeonexuuu HITP KpacHomapckoro dunmana http://vrgteu.ru/course/view.php?id=6680
. Indigo

. Moodle
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IHEPEYEHD PECYPCOB NHP®OPMAILIMOHHO-
TEJJEKOMMYHUKALINMOHHOU CETH "UHTEPHET', HEOBXOIUMBIX /UIA
OCBOEHUSA JNCIIUITJIMHBI

Hayuno-texanueckas 6udmunoreka http://n-t.ru

Kypnan "Ksant" - http://kvant.mccme.ru/1994/02/index.htm

I'azera "®wusuka" - https://istina.msu.ru/journals/1475527/

OTKpBITHIH KOJIe K. AcTpoHomust. - http://www.college.ru/astronomy/index.php
Caiit "Knaccuas ¢usuka" - http://class-fizika.narod.ru/

KBanroBas u simepHas dusuka - http://nuclphys.sinp.msu.ru/introduction/index.html

oakrwdE

NEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOTHUM, UCIIOJb3YEMBIX
NP OCYHECTBJIEHUU OBPA3ZOBATEJJIBHOI'O ITPOIECCA 11O
JAUCHUIIJIMHE, BKJIIOYASA IHEPEYEHD IHPOT'PAMMHOI'O

OBECIIEYEHMUS
1. Onepaunonnas cucrema Microsoft Windows 8.1; Microsoft Windows 10
2. Taket oducHbix porpamm Microsoft Office Professional Plus 2010 Rus B cocrase:
e Microsoft Word
e Microsoft Excel
e Microsoft Power Point
e Microsoft Access

. AuTuBHpycHas nporpamma «Kaspersky Endpoint Security» mist 6usneca

. Cumynsrop cetu nepefaun nanaeix «Cisco Packet Tracer»

. Penakrop nuarpamm «Ramus Educational»

. Cpena paspabotku «Visual Studio community»

. IHCTpyMEHT 1171 BU3yaslbHOTO IpoeKTHpoBanus 0a3 nanHbix «MySQL Workbenchy
. Cpena npoektupoBanue auarpaMmsl kiaccos «Modelioy

. uTepakTuBHas cpea pa3padbotku «Jupyter Notebook»

10. OducHBIN KOMIIOHEHT IS aHaIu3a JaHHbIX «Power Pivoty

11. daiinoBsIii apxuBaTop «7Zip»

12. Tpunosxenune mis npocmorpa PDF daitnos «Acrobat Adobe Reader»

O©o0o~NO Ol b Ww

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUIIJINHbI
JucnummHa «du3nkay odecreyeHa:

U1 IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THIIA:

— yueOHOU ayautopuel, 0OOpYyIJOBaHHON ydeOHOW MeOenblo, MYyIbTUMEIUHHBIMU
CpeJICTBaMU OOy4YEeHHUsI ISl IEMOHCTPALIUH JIEKIIMH-TTpEe3eHTalHI;

U1l IPOBeIeHUs! Ta0OPaTOPHBIX 3aHATHIA:

— y4eOHOU ayauTopuer, 000pyqOBaHHON y4eOHOM MeOeabl0 W TEXHHYECKUMH
cpeacTBaMu 00y4YeHHs, CIYKALIMMHU JUTsl IpeCcTaBIeHus yueOHoi uHpopmanuu: Cucrema eIuHHIL
MHTEepHalMOHaNbHas opMarta Al, JeMOHCTPALlMOHHBIE TJIAKATHI 10 OCHOBHBIM pa3ziesiaM Kypca;

— KaOMHETOM (PH3HMKH, OCHAIIEHHOH JIaOOpaTOpHBIM 00OPYJOBaHUEM: THHAMOMETPHI,
3JIEKTPOCKOIIBI, IEKTpo(opHast MalIMHA, MOJIEJb IBUraTessl BHYTPEHHETO CrOpaHus, MpuOop st
M3YYEHHUs CBOMCTB MJI€aJIbHOIO ra3a.

— MOMEIICHHEM JUI CaMOCTOSITENIbHOW palOoThl, OCHAIIEHHBIM KOMIIBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTH «MHTepHeT» M obecredeHueM J0oCTymna K
3JIEKTPOHHOU MH(POPMAITMOHHO-00Pa30BATEIBLHON Cpe/ie YHUBEPCHUTETA.
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http://n-t.ru/
http://kvant.mccme.ru/1994/02/index.htm
https://istina.msu.ru/journals/1475527/
http://www.college.ru/astronomy/index.php
http://class-fizika.narod.ru/
http://nuclphys.sinp.msu.ru/introduction/index.html

IV. METOAWYECKUE YKA3AHMS JUISI OB YYAIOLMXCS 1O
OCBOEHUIO JUCLHUTIIMHBI

» Meroaudeckne  pEeKOMEHIAIMKM [0 OpraHW3allMd ¥ BBITIOJHEHUIO
BHEAYJIUTOPHON CaMOCTOSTEILHON PabOoThI

» Meroauveckre yKa3aHusl o MOATOTOBKE U 0opMITeHUIO pedepaToB

» [lonoxxeHne O pPEUTHMHTOBOM CHUCTEME OILIEHKH YCIEBAEGMOCTH M KadecTBa
3HAHWUM CTYJEHTOB

» Ilonoxxenne 06 yueOHO-HCCIEAOBATEIHLCKON paboTe CTYICHTOB

» Metonudeckoe MmocoOue 1O BHIMTOJTHEHUIO KOHTPOJIBHOU PadoTHI.

» Meroaudeckoe TI0OCOOME TIO BBIMIOJHEHHIO JIAOOpAaTOpPHBIX pPaboT ¢
WCIOJIb30BAHUEM  HWHHOBAIIMOHHBIX  TEXHOJOTUW OOyYeHHs W  OpraHu3aIluu
CaMOCTOSITEILHBIX PadoOT.

V. METOANYECKHUE MATEPHUAJIbI, OTPEAEJAIOINUE IMTPOLHELYPbI
OIIEHUBAHUSA 3HAHUI U YMEHUM, XAPAKTEPU3YIOIIUX DTAIBI
®OPMUPOBAHUS KOMIIETEHIIUHA

Pe3ynbTaThl TEKyIIEro KOHTPOJISI U MPOMEKYTOUYHON aTTecTannu GOpMUPYIOT
PEUTHHTOBYIO OIICHKY paboThl oOydaromierocs. Pacmnpenenenue OaioB mpH
dhopMUPOBAaHUM PEUTHHTOBOM OIEHKH PAOOTHl 00YyYaroIIerocs OCYIIECTBISETCS B
coorBeTcTBUM C «llonokeHnem O PEUTHHIOBOM CHUCTEME OLIEHKH YCIIEBAEMOCTH U
KauecTBa 3HAHUW CTYJAEHTOB B IMPOIECCE OCBOCHUS IUCHUIUIMHBI «Du3nkKa» B
dbenepalbHOM TOCYJapCTBEHHOM  OIOPKETHOM  00pa3oBaTEIbHOM  YUPEKICHUU
BbICcIIEro oOpa3oBaHust «PoccHHCKHI SKOHOMUYECKHMH yHUBepcuteT umeHu [.B.
[InexanoBay.

Ta0muma 5
Buabi pador MakcuMaJbHOE KOJIHYECTBO 02J1J10B

BremonHeHne y4eOHbIX 3aJaHUI Ha ayTUTOPHBIX 20
3aHITHSIX

Texymmmii KOHTPOJIH 20
TBOpUECKU peUTHHT 20
ITpomeskyTounas arrectanus (3auem) 40
UTOI'O 100

B coorBerctBum ¢ llonoxkeHueM O PEUTHHTOBOM CHUCTEME  OILICHKHU
yCIEBAEMOCTH M KayecTBa 3HaHUM oOydaronmuxcs «mpenojaBaTeiab Kadeapsl,
HEMOCPEACTBEHHO  BEAYIIMA 3aHATHS CO  CTYJIEHUYECKOM TpymImou, o00s3aH
pouH(OPMUPOBATH TPYMIY O paCHPEEICHUN PEUTUHIOBBIX OAJIOB MO BCEM BHUIAM
paboT Ha MEepBOM 3aHATHH y4eOHOrO MOAYJs (CeMecTpa), KOJIMYECTBE MOJYJIECH Mo
y4eOHOM IUCIMIUIMHE, CpOKax U (QopMax KOHTPOJIS HMX OCBOCHHS, Qopme
MPOMEXKYTOUYHON aTTECTAIMU, CHU)KEHUH OaJJIOB 32 HECBOCBPEMEHHOE BBINOJHECHUE
BBIJIJAaHHBIX 3a7aHuil. OOydaronuecs B TeueHHE Y4eOHOro MoAyJs (cemecTpa)
NOJTy4aroT MH(POpPMAIKIO O TEKYIIEM KOJUYECTBE HAOPAHHBIX MO JAUCIUIUIMHE OAIIIOB
4yepe3 JTUYHBIN KaOMHET CTYIAEHTa.

18




VI. OHEHOYHBIE MATEPHAJIBI JIUIA ITPOBEAEHUA TEKYIIET'O
KOHTPOJISI U TIPOMEXYTOYHOM ATTECTAILIMA

OreHOYHBIE MaTepuajabl MO JIUCHUIUIMHE pa3pad0TaHbl B COOTBETCTBUM C
[Tonoxxennem o (GoHAE OIEHOYHBIX MaTepuagoB B (eaepaibHOM ToCyJapCTBEHHOM
Oro/pKeTHOM 00pa30BaTEILHOM YUYPEKICHUU BBHICIHIETO oOpa3oBaHusi «Poccuiickuit
AKOHOMHYECKUM yHUBepcuTeT nMenu [.B. [liiexanoBay.

Ilepeuensv 6onpocos Kk 3auemy:

1. Ilpeamer ¢pusuku. Meroabl GU3HUECKOrO UCCIAEAOBAHUS: OMbIT, TUIIOTE3A,
DKCIIEPUMEHT, TEOPHUS.

2. Baxueiimue stansl ucropun Gpusuku. Ponb QU3MKU B pa3BUTUU TEXHUKH U
BIIMSIHUE TEXHUKHU HA pa3BUTHE (DU3HKH.

3. Pa3smepHocTh pusnueckux BennyuH. OcHoBHbIE eanHMIBI CU.

4. Tlpenmer mexanuku. Kunematuka u nuHamuka. Knaccuueckas MexXaHUKA.
dusznueckre MOAeNn: MaTepruaibHas Touka (4acTula), cucTeMa MaTepuaibHbIX TOUEK,
abCoOJIOTHO  TBepAO€ Telo, crulomHas cpena. [lpoctpanctBOo © Bpews.
Kunemarnueckoe onucanue npuxeHus. [IpsMonnHeiHoe IBMKEHNE TOUKH.

5. JIBwKeHue TOYKM TIO OKPYKHOCTH. YTJoBas CKOPOCTb U YIJIOBOE
yckopeHne. CKOpOCTh U YCKOPEHHME IIPU KPUBOJIMHEWMHOM ABMKeHHU. HopmaiibHOE M
KacaTelnbHOE YCKOpeHHUe. BEKTOp yriioBon CKOPOCTH.

6. OcHoBHas 3agauya JUHAaMHUKU. [lOHSATHE COCTOSHMS B KIJIACCHUYECKOM
MEXaHUKe. YpaBHEHUs HABWXKEHHs. Macca um wmMmnyibC. ['paHHIBl TPUMEHHMOCTH
KJIACCUYECKOT0 CIIOcO0a OMHUCAHUS ABUKEHUS YaCTHII.

7. IlepBbiii 3akoH HpOTOHa W TOHATHME HWHEPLHMAIBHOM CHUCTEMBI OTCYETA.
Bropoii 3akoH HploToHa kak ypaBHeHHe ABWXKeHUs. Cuila Kak MPOU3BOJHAS
uMmIyiabca. Tpermii 3akoH HpOTOHAa W 3aKOH  COXpaHEHHUs  UMITYJIbCA.
HennepuunanbHble CUCTEMBI OTCUETA.

8. Cwuunl B ipupoze. Knaccudukanus 1 npuMepsl CUJl.

9. 3akoH coxpaHEHHs HMMyJbca KakK (QyHIAMEHTAIbHBIM 3aKOH MPUPOJHI.
MomeHT wumMmIynbca. 3aKOH COXPaHEHHs] MOMEHTa UMITyJbca. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

10. Pabota m  kuHeTmueckas dSHeprusa. MomHocTh. CBSI3b  MEXAY
KMHETUYECKUMHU SHEPIUSIMH B PA3JIMYHBIX CUCTEMaxX OTCUETA. JHEPrusl JIBHKEHUS
Tena Kak 1enoro. BHyTpeHHsisi sHeprusi. KoHcepBaTHBHBIE M HEKOHCEPBATHBHBIE
cwibl. IloTeHnuanbHas »Heprus. 3aKOH COXPAHEHMsSI DJHEPrUM B  MEXAHMKE.
OO6medu3nyecknii 3aKOH COXpaHEHUs! YHEPTUU.

11. VpaBHeHuss [BWKEHUS W paBHOBECHUS TBEPAOro Tena. JHEprus
IBIKYIIErocss Tena. MOMEHT WHEpPUHMH Tella OTHOCUTEIBbHO OCU. BpalarenbHblii
MOMEHT.

12. O6mwe cBOMCTBA KUJIKOCTEH 1 Ta30B. YPaBHEHUS PABHOBECHUS M JBHKCHUS
KuakocTh. MneanbHas U BA3Kas KUIKOCTb.
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13. l'uppocratuka HeckumaeMol Kujakoctd. KuHemaTuyeckoe ornucaHue
IOBWKEHUS  KuAkocTH.  CTauuMoHapHOE  JBM)KEHHE  WACAIBHOM  JKUIKOCTH.
KoadunmeHnt Ba3kocTy.

14. Teuenune xuakoctu no Tpyoe. Popmyna Ilyaseitns. 3akoHbl MogOOUS.
®opmyna Ctokca. ['mapoamHamudeckass HEYCTOMUYUBOCTh. TypOyJIeHTHOCTb.

15. Ynpyrue nanpspkenusi. 3akoH ['yka. PacTskeHue U c:xaTue CTep:KHEM.

16. JlunamMmuyeckue W CTATUCTHMYECKHE  3aKOHOMEPHOCTH B  (PHU3UKE.
Cratuctuyeckuii ¥ TEPMOAMHAMHYECKHMNA  METONbl.  TEmIoBO€  JABUIKEHHE.
MakpOoCcKONMYECKUE mapaMeTpPhI.

17. YpaBHenue coctrossHusl. BHyTpeHHsst »Hepruss. VIHTEHCHUBHBIE U
DKCTEHCUBHBIE [TAPAMETPHI.

18. YpaBHeHue cocTosHUA UAeadbHOro ra3a. OCHOBHBIE 3aKOHBI HJ1€ATBHOTO
rasa.

19. JlaBneHue ra3a C TOYKM 3pPEHHUS MOJICKYJISIPHO-KUHETHUYECKONW TEOPHUH.
MonekyJIsIpHO-KMHETUYECKUIM CMBICIT TEMIIEPATYPHL.

20. Pactipenenenue Makcemna. Pacmpenenenue dYactuil 1o aOCOIIOTHBIM
3HaueHUsAM cKopocTH. CpenHsis KuHeTnyeckas sHeprus yactuil. CKOpOCTH TEIJI0OBOro
nBWKEeHHS yacTull. Pacnipenenenne bonpivana. TermoeMKoCTh Ta3oB.

21. O6patumbie u HeoOpaTUMbIE TeIIOBbIE Tmpolecchl. IlepBoe Havaso
TEPMOANHAMUKU. DHTPOIIHUS.

22. Bropoe Hauano tepMoauHamuku. TeruioBsle MamuHbl. Huxn Kapho.
Maxkcumanenbiii KITJI TenmoBor mamunel. [IpuHIMIT BO3pacTaHus SHTPOIIHH.

23. Iloasitue o Qusnueckoit kuuHernke. uddy3us W TEmIompoOBOIHOCTS.
Koappunuent b dy3um. Koa¢ppumment TEIUIONPOBOIHOCTH.
TemneparyponpoBonnocts. [uddys3us B Tazax u TBEpAbIX Tenax. Bs3KOCTb.
JluHaMuueckuii 1 KHHEMaTUYECKUU KOA(D(PUITMEHT BA3KOCTH ra30B U KUIKOCTEM.

24. ®a3pl u (a3oBeic TpeBpamieHus. YciaoBue paBHOBecus (a3. dazoBbie
muarpammbl.  YpaBHenue Kianeiipona — Kilaysmyca. Kpuruueckas Touka.
MeractaObunbHble cocTosiHusl.  TpoiiHas Touka. YpaBHeHue Ban-nep-Baanbca.
®da30BbI€ NIEPEXO/IBI BTOPOTO pPOJIa.

25. [Ipeamer KIacCMYECKOM BIEKTPOJMHAMUKHU. OJEKTPUUECKUH 3apsa U
HaAIpsDKEHHOCTh  3JIEKTpUYecKoro mnoisl. JuckperHocTs 3apsna. 3akoH KyioHa.
[IpuHIMO cyneprno3uiuu. DIEKTPUIECKHUM TUTIONb.

26. DnekTpocTaThuueckas teopeMa ['aycca. PaboTa 31eKTpoCcTaTHUECKOro moJsl.
HupKyasLus 3JIEKTPOCTATUIECKOTO MOJIS.

27. Ilorenuuan. CBsi3b MOTEHIMANA C HANPS)KEHHOCTBIO 3JIEKTPOCTATHYECKOrO
nosst. [IpOBOJTHUK B EKTPOCTATUYECKOM ToIE. M 1eabHbIN TPOBOJHUK.

28. IloBepxHOCTHAs MIOTHOCTH 3apsiga. EMKOCTh KOHAEHCATOPOB pa3IuyHOM
reOMETPUYECKON KOHPUTYypauuu. DHEprusi B3aUMOJEUCTBHSI AIEKTPUUECKUX 3apsi/IOB.
DHeprusi CUCTEMBI 3apsiKEHHBIX IMPOBOJHHUKOB. JHEPrusl KoHAeHcaTopa. [ImoTHOCTH
SHEPTHUH JIEKTPOCTATUUECKOTO MO

29. YcnoBue cymiecTtBoBaHus Toka. 3akoHbl Oma wu JDxoyms — JleHma.
Croponnue cuibl. DJIC raqpBaHUYECKOro 3jieMeHTa. 3akoH Oma Ui y4acTKa LIETH C
rajpBaHn4YeckuM snemeHToM. [Ipasuna Kupxroda.
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30. Cuna Jlopenua u cuna Amnepa. Bekrop MmaruutHoil uHAyKiuu. OCHOBHbBIE
YpPaBHEHHUSI MAarHeTOCTAaTHUKA B BakKyyMe. MarHuTHOE IMOJI€ MPOCTEHIINX CHUCTEM.
JIBM>KEHHE 3apsyKEHHOW YaCTULIBI B 3JIEKTPUYECKOM U MATHUTHOM MOJISIX.

31. Butok ¢ TokoM B MarHUTHOM ToJie. [loTeHuanbHas sHeprus BUTKa ¢ TOKOM
BO BHEIIHEM MarHUTHOM Iosie. PaMka ¢ TOKOM B OJHOPOAHOM MarHUTHOM IIOJIE.
MoMmeHT cuil, IEUCTBYIOLINN HA PAMKY.

32. UanyKTUBHOCTh  JIMHHOTO  cojieHownma. Koadduiument  B3aumMHOM
uHaykuuu. 3akoH buo — Capapa. [lpuHumn cynepno3unuu. MarHUTHOE TIOJIE
KpPYroBOI'O TOKa.

33. SBnenne »nekTpoMarHUTHOW WHAYKOuHU. [IpaBuno Jlenma. MarauTtHas
JHeprusg  Toka. IlmoTHOCTH  MarHUTHOM — dHEpruu.  MONEKYJIsIpHBIE  TOKHU.
HamaranuenHocts. HanpsbkeHHOCT, MarHuTHOro 1osisi. OCHOBHBIE  ypaBHEHHUS
MarHeTOCTaTUKU B BEILIECTBE.

34. ®apaneeBckas U MaKCBEIUIOBCKas TPAKTOBKA SIBICHUS SJICKTPOMArHUTHOMN
unaykuuu. Tok cmenienus. Cucrema ypaBHenuid Makcpemia. Toku Dyko.

35. IlonsTue o konebaTeNnbHBIX Mpoueccax. EauHbIN moaxon Kk KonebaHUsM
pa3nuuHOM  (GU3MYECKOM mpHpoAbl. AMIUIMTYAa, KpyroBas dacrora, (Qasa
rapMoHuYecKux Kosniebanui. CliokeHre CKaISPHBIX U BEKTOPHBIX KOJIEOaHUH.

36. MasTHuk, Tpy3 Ha TpYyXHUHE, KojeOaTenbHbIi KOHTYp. CBOOOIHBIC
3aryxaroniue konebanus. Koaddumment 3atyxanus, orapupmMuueckuid JTeKpEMEHT,
TOOPOTHOCTb.

37. BeiHyX/1eHHbIE KOJIeOaHMs.

38. DnekTpoMarHuTHbIE KoJeOaHusl.

39. Bonngl. [lnockast cranmnoHapHas BonmHa. [lnmockas cuHycommanbHas BOJHA.
berymue u crosume BoiHbL. Pa3oBas CKOPOCTb, JJIMHA BOJIHBI, BOJIHOBOE YHCIIO.
OddexTt Jlonmiepa.

40. OCHOBHBIC  3aKOHOMEPHOCTH  TE€OMETPUYECKOW  ONTHKU.  3aBKOHBI
pacrpoCTpaHEHUs CBETA.

41. Chepuueckue U HWJIMHIPUYECKUE BOJIHBI. WNurepdepenuus
MOHOXPOMAaTHYECKHUX BOJIH. KorepeHTHOCTS. WnTepdepenuus BOJIH.
HNurepdepomerprl. BpeMeHHOE U cieKTpalbHOE pacCMOTPEHUE UHTEP()EepEeHIIMOHHBIX
sienuit. [Tpunmun [roivirenca — ®penens. [Ipubmmkenne @penens. [Ipubnmkenue
®dpaynrodepa.

42. Ilpocteie 3amaun nudpakuuu: qudpakiuys Ha OJHOM M HA MHOTHX MLIENAX.
HudpakuvonHas pemierka. Judpaxkmus Ha Kpyriom otBepctuu. Judpaxius
@paynroepa u cHoekTpalbHOe paszioxkeHue. JlubpakumoHHas pemieTka ¢
CUHYCOUJATBHON MpoIyckaeMocThio. [IpunIiun romorpadun.

43. PacnpocTpanenue cBera B BemiectBe. [ucnepcusi cBera. [lormomenue
ceera. [Ipo3paunbie cpenpbl.

44. Tlonsipu3anysg BOJH TIPU  OTPAKEHUH. IJIEMEHTHl KPHUCTAIIIOONTHUKH.
DNEKTPOONTUYECKHE U MArHUTOONITUYECKUE SABIICHHUS.

45. TlpotuBopeuns kinaccudyeckoil (usuku. [IpoOiembl U3TydeHHs] YEPHOTO
tena. dorosnexkrpuyeckuii 3pPexT, CTabMIBHOCTH U pa3Mephl aToOMa.

46. 3akonbl Kupxroda, Credana-bonpmana, Buna aiis TemioBoro u3mydeHusl.
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47. OtkpeiTe noctosiHHoM Ilmanka. KBanToBass mexanuka. PensruBuctckas
MEXaHUKa.

48. DneMeHTHI CrieluaIbHON TEOPUU OTHOCUTENHHOCTH.

49. CtpoeHue aTOMHOTO siipa. ATOMHasi GU3MKa U YHEPreTHKa.

50. IToctynate bopa. JInneituareie criekTpbl aTOMOB. [IpUHITMT COOTBETCTBUS.

51. Anenue porordpdexra. OnpiTel CroseroBa, 3akoHb! HoTodPdeKTa.

52. DnemeHTapHas KBAaHTOBas TEOpWsl W3IIYYCHHs. TemiaoBO€ pPaBHOBECHE
U3JTY4YEHUS.

53. I'umoteza pe bpoitna. dudpakmus smekTpoHoB. Judpakimus HEWTPOHOB.
CootHomieHusi HeomnpeaeneHHocTe. Bogopomonono6Hbie aToMbl. DHEPreTHYECKUe
ypoBHHU. [ToTeHmansl BO30YKISHUS] 1 HOHU3ALINH.

54. CnexTpsl BOIOpOAOTO00HBIX aTOMOB. [IpocTpaHcTBEHHOE pacmpeseieHne
ANIEKTPOHA B aTOME BOJOPOJa. THUIIBI CBSI3U PJIEKTPOHOB B aTOMAX.

55. IIpunuun Iaynu. [lepuoanueckas cucrema snementoB J{. . Menaeneesa.
Monekyna Bogopoaa. OOMeHHOE B3aUMOJICHCTBHE.

56. duznueckas MpUpoaa XUMUIECKON CBsI3U. VIOHHAs U KOBaJICHTHAs CBSI3H.

57. CtpoeHue aTOMHBIX siaep. PEeHOMEHOIOrNYECKHE MOJEIH S1pa.

58. S nepubie peakiiuu. MexaHU3MBI SIJIEPHBIX PEaAKIUA.

59. PagnoakTuBHBIE TTPEBpAIEHHS] aTOMHBIX siiep. Peakius s1epHOro IeineHus.
Hennas peakuus neneHus. SAnepusiii peakrop. [Ipodiema HCTOUHUKOB SHEPTUHU.

60. Poib poccuiickux ydeHbIX B CTaHOBIEHUU (pu3uku. Poccuiickue yuyeHble —
naypeatsl HoGeneBckoii mpemMun 1o pu3uke.

61. I'unoresa ae bpoitns. Judpakums 251ekTpoHoB. Judpakims HEHTPOHOB

62. BogopogomnonobHpie arombl. JHepreruyeckue ypoBHHU. [loTeHmmamsl
BO30OYXKJICHUS U HOHU3AIINH.

63. CriekTpsl BOJOpO10NIO00HBIX aTOMOB. [IpocTpaHCTBEHHOE pacmpeneneHue
AJIEKTPOHA B aTOME BOOPOAa. THUIIBI CBSI3U JIEKTPOHOB B aTOMaXx.

64. ITpuniun [Mayau. Monekyna Bogopoaa. OOMeHHOE B3aUMO/ICHCTBHE.

65. [lepuoanueckas cucrema snementoB /1. 1. Menneneesa.

66. dusnueckas NpUpoaa XUMUYECKON CBsI3U. MIOHHAs 1 KOBaJICHTHAS CBS3H.

67. CtpoeHue aToMHBIX siiep. DeHOMEHOTOrMUYeCKUE MOJIEIH sIpa.

68. AnepHbie peakiuu. MexaHU3MBI SIEPHBIX PEAKIIUA.

69. PannoakTuBHbBIE MIPEBpAlllCHHs] aTOMHBIX siiep. Peakius siiepHoro AeseHus.

70. Lennas peakuusi nenenus. Saepueiii peaktop. Ilpobiema HCTOUHHKOB
JHEPTUU.

71. Poib pOCCUHCKHUX YUYEHBIX B CTAHOBJIEHUU (DU3UKH.

72. Poccuiickue yuenblie — naypeatbl HobeneBckoi mpemuu mo pusuke.

Tunogble npakmuueckue 3a0anHus K 3a4eny
1. Ha pucynke R;=120M, R,=150Mm, R3=130wm, E1=12B, E2=32B. Haiitu
TOK uepe3 pe3uctop R
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2. Haiitn ypaBHeHue TpaekTopud TOUkHM Y(X), €CIM OHa JABMXKETCS IIO
3akoHaM: X=Asinot, y=Acosot. 1300pa3uTh rpaduk 3TOH TPACKTOPHH.
3. Koreco kaTuTcs 1Mo Topu30HTaIBHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAaHUS

CO CKOpPOCTBHIO 2 M/C. MrHOBEHHasi CKOPOCTb TOYKH, HAXOJSUIEHCS Ha BEpIIUHE
KoJieca paBHa?

4, JIBa Tema maccamMu m; = 1 KI' ¥ my = 2 KI MaJarT ¢ OJMHAKOBOM BBICOTHI
0e3 HadambHOW CKOpocTH. Uemy paBHO OTHOIICHHE BEIMYUH KHHETUYECKOU
sHepruu Ten Ex;:EK, B MOMEHT CTONKHOBEHMS € MOBEPXHOCTHhIO? COMPOTUBICHUEM
BO3/TyXa MOXXHO TIPEHEOPEYb.

d. Komneco katuTcs 1o ropu3oHTaIbHOM MOBEPXHOCTH 0€3 MPOCKaIb3bIBAHUS
CO CKOpPOCThIO 2 M/c. MrHOBEHHasi CKOPOCTb TOUKH, HaXOIAIICHCS B MecCTe
KOHTAaKTa KoJeca ¢ MOBEPXHOCThIO paBHA?

Ilepeuens nabopamopusix paoom

Jlaboparopnas pabota Ne 1 «OnpeneneHue norpenHocTel Npu U3MEPEHUSIX.

JlaboparopHass pabora Ne 2 «MccinemoBaHre KOCOrO yaapa O HaKJIOHHYIO
TJIOCKOCThY.

Jlaboparopnas pabota Ne 3 «Ynpyruii ynap mapoBy.

JlabopatopHass pabora Ne 4 «OmpeneneHue MOMEHTOB HHEPIMU METOJAOM
KoJIeOaHMit».

JlaboparopHass padora Ne 5 «Ompenenenuve paauyca KpPUBHU3HBI BOTHYTOMH
MOBEPXHOCTU METOJIOM KaTAIOIIETOCS IIIapUKay.

JlaboparopHas pabota Ne 6 «BiaXHOCTh BO3/1yXa U METO/IbI €€ U3MEPECHUS».

Jlaboparopnas pabora Ne 7 «OmnpeneneHue mokaszaTesist aanadaTbl METOAOM
Knemana u Jlezopmanr.

Jlaboparopnas pabora Ne 8 «OmpeneneHue kodhduimeHTa MOBEPXHOCTHOTO
HATSDKEHUS BOJBI METOIOM OTPHIBA KOJIBIIa.

Jlaboparopnas padora Ne 9 «Onpezaenenne K03hHUIIMEHTA BI3KOCTH KUIAKOCTH
o meroay CTokcay.

JlabGoparopnas padota Ne 10 «OnpeneneHue BI3KOCTH BO31yXa, CPEAHEN JTHHBI
CBOOOIHOTrO MpoOera MoJIeKyI U uX 3PGEKTUBHOTO TUAMETPA.

JlaGoparopnas padora Ne 11 «MoCTOBOM METOJT U3MEPEHUI.

JlabopatopHasi pab6ora No 12 «M3yueHue sIBI€HUS DIEKTPONPOBOIHOCTH H
OTpEJIETICHUE YAETBbHOIO COMTPOTUBIICHUS METAILIIa.

Jlaboparopnas padora Ne 13 «3yueHne 3aKOHOB K0OJI€0AaTETLHOTIO JBUKEHUS C
MOMOIIIBI0 MATEMATUYECKOTO MATHUKA.

Jlabopatopnas padora Ne 14 «Omnpenenenne yCKOPEHUsI CBOOOTHOTO MaJIEHUS C
MOMOIIBIO PUZUYECKOTO MASITHUKA.

Jlabopartopnas padota Ne 15 «3ydyenue kojge0aHU MPYKUHHOTO MASITHUKAY.

JlaGoparopnass pabora Ne 16 «OmpeneneHue JJIMHBI CBETOBOW BOJHBI IIPH
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NOMOIIH TUGPAKITUOHHON PEIISTKI.

Jlaboparopuast pabora Ne 17 «OmpeneneHue KOHIEHTPAIIMH PACTBOPOB TPH
MIOMOIIY TOJIIPUMETPAY.

JlaboparopHas pabotra Ne 18 «l3mepeHue BBICOKMX TeMIepaTyp € MOMOIIbIO
OIITUYECKOTO MMUPOMETPAN.

Jlaboparopnass pabora No 19 «CHsaTHE XapaKTepUCTUK U OIpEAeIeHHE
rmapaMeTpoB (POTORIEMEHTa.

JlabopatopHasi pabora Ne 20 «/3ydeHue crekTpa BOJIOpOJa U OINpPEEICHHE
NOCTOSIHHOU PunGepray.

Tunogvie mecmoegwie 3a0anus:

1. MarepuanpHas TOYKa — 3TO:

a) TeJo, BpaleHueM KOTOPOTro MO>KHO ITPeHEOpeyb;

0) Teno, pa3MepamMu KOTOPOTO B YCIOBUSX JAHHOW 3a/1aud MOKHO TIPeHEOpeYb;

B) TEJIO, MOCTYNATEIbHBIM JBUKEHUEM KOTOPOT'O MOKHO MPEHEOpEUb;

I') TE€J0, HAXOIAIIEECs B COCTOSHHUM MOKOS.

2. Kitaccuueckasi MEXaHUKa U3y4aerT:

a) 3aKOHBI JBM)KEHUS MAaKpOCKOIHMYECKHX TeJl, CKOPOCTH KOTOPBIX Majbl IO
CPABHEHUIO CO CKOPOCTBIO CBETA B BAKYyME;

0) 3aKOHBI JBUKEHUS OTJIETLHBIX ATOMOB M 3JIEMEHTAPHBIX YACTHII,

B) 3aKOHBI JBM)KEHUSI MaKPOCKOITUYECKUX TeJ, CKOPOCTH KOTOPBIX CPABHUMBI CO
CKOPOCTBIO CBETA B BaKyyMe€;

I') 3aKOHBI JIBUYKEHUS BOJIH, CKOPOCTh KOTOPBIX PaBHA CKOPOCTHU CBETA.

3. IloctynarenpHOE JBUKEHUE — ITO:

a) IBMKEHUE, IIPU KOTOPOM BCE TOUKH TeJa JBHKYTCS 10 OKPYKHOCTH;

0) IBM>KEHUE, TIPU KOTOPOM BCE TOUKH TeJla IBUXKYTCS IO JUTUIICAM;

B) JBI)KEHHE, IPU KOTOPOM BCE€ TOYKHM Tejla JABUXKYTCS O CHUHYCOUJEC WU
KOCHUHYCOMUJIE;

r) JBWXEHHE, TMPU KOTOPOM TpsMasi, COCAUHSIONIAsS JBE TOYKH Tea,
nepeMeniaercs napajuieabHO caMoil cee.

4. Monynb MTHOBEHHOW CKOPOCTH PaBEH:

a) IepBOIl MPOU3BOJHOM panyca — BEKTOpa ABUKYIIECICS TOUKHU 110 BPEMEHH;

0) BTOpO¥ MPOU3BOJAHON pajiiyca — BEKTOPA JIBIKYIICHCS TOYKU 110 BPEMEHU;

B) BTOPOM NPOU3BOIHOM IIyTH 110 BPEMEHU;

T') IEPBOI MPOU3BOIHOM MYTH MO BPEMEHH.

5. IlonHoe yckOpeHue Tena MOXKET ObITh OMpeesieHOo 1Mo hopmyIie:

a) a=.a’+a’ ;

6) a =R ;

B) a=d—U :
dt

r) a=¢R.

6. MexaEnYeCcKUM IBWKEHUEM HA3bIBAETCH:
a) IBMKEHHUE DJIEKTPOHA B aTOME;
0) JBKEHUE Tella Mo NPSAMON JTUHUY;
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B) ABMKEHHE TeJla MO OKPY>KHOCTH;

F) N3MCHCHHUC C TCUCHHCM BPCMCHH B3aMMHOI'O PACIIOJOXKXCHHA TCII WM HX

YaCTEeu.
7. llpumepoM (pU3NUECKON MOJIETU B MEXAHUKE SIBIISETCS:
a) a0COJIFOTHO TBEPAOE TEINO;
0) Teno Ha HAKJIOHHOM TJIOCKOCTH;
B) TEJO, OABEUIEHHOE HAa HUTKH;
I') TMOKOsIIeecs Teo.

Ilpumepwr 6onpocoe 014 onpoca:
3akounl 1. HproTOHA B KJTaCCUUECKOM MEXAHHUKE.

HMcnonp30BaHuE ONTHYECKUX CBOMCTB IMMIICBBIX IIPOAYKTOB I UCCICOAOBAHUSA

X Ka4ycCTBa.
HpI/IMCHeHI/Ie QJICKTPOMArHUTHBIX SIBJICHUMN JJIA UCCIICAOBAaHU Ka4CCTBa
IMAIOCBBIX IIPOAYKTOB.

Ilpumepvr munoewvix 3a0anuil 0,11 KOHMPOALHOU PadOmMbL.

1. Ocobennoctu rpaduka (GYHKIUU pacrpenesieHus BeIUYHHBI CKOPOCTH

MOJICKYJ UACAJIbHOI'O ra3a.

2. JlaBieHwue raza ¢ TOUYKU 3pEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

3. Kiaccudukanus u ycTpoiiCTBO TEIJIOBBIX MAaIIUH.
4. OOpatumbie 1 HEOOPATUMBIC TETITIOBBIC MPOIIECCHI.
5. OCHOBHBI€ TUIIBI TEIUIOOOMEHHBIX aNapaToB.

Temamuka 0oxknaoos:
JlnHaMH4YeCcKre U CTaTUCTUYECKHE 3aKOHOMEPHOCTU B (DUBHKE.

MonekynsipHO-KUHETUYECKU CMBICIT TEMIIEPATYPHI.
ITepBo€e u BTOpOE HAYAJIO TEPMOJIUHAMUKHU.
[uxn Kaprno. Makcumansubiii K11/ TenioBoi MalvHel.

SARE A .

I[aBJIeHI/Ie ra3a ¢ TO4YKH 3pCHUA MOJIGKYJI}IpHO-KHHeTI/IquKOﬁ TCOPHUMU.
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TunoBasi CTPyYKTYpa 3a4e€THOI0 32 IaHUS

Haumenosanue OUCHOYHO20 mamepuaja

Maxkcumanvrnoe Konuuecmeo
oannoe

Bonpoc 1 YpaBHeHHe coCTOsSHUSI HuicaibHOro rasza. (OCHOBHBIE
3aKOHBI UJICaJIbHOTO rasa.

10

Bonpoc 2 UWarepdepenuuss BomH. KBazuMoHOXpoMaTHyeCcKue
BoTHBL. DyHKIMSA KorepeHTHOCTH. MHTepdepomerprl. Bpemennoe u
CHEKTPAJIbHOE  PAcCMOTPEHHE HHTEP(PEPEHIMOHHBIX  SBICHHMA.
Wntepdepennus  BoaH.  KBasMMOHOXpOMaTW4YeCKHE  BOJIHBI
@ynkius korepeHTHOCTH. VHTEpdepomeTpsl. BpemenHoe u crekt-
paNbHOE pacCMOTPEHUE UHTEPPEPEHIIMOHHBIX SBJICHUH.

10

Ilpakmuueckoe 3adanue 3avmkHyTass karymka w3 100 BHTKOB
mwiomazgeo 10 cM? moMereHa B OJIHOPOJIHOE MAarHUTHOE TMOJIE,
NEPIeHIUKYIIPHOEe  IUIOCKOCTH  OCHOBaHMA  Karymku. [lpu
n3MeHeHnn marautHoro moyis Ha AB = 0,1 Tm3aBpems At= 0,1
¢ B karymke Bwiaenserca 0,001 Jx temmorel. Yemy  paBHO
COMPOTHUBIICHUE KATYIIKU.

20
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IToxa3arTeau u KPUTECPUH OICHUBAHUA IVIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHUS KOMHeTeHHI/Iﬁ n pe3yjabTaToB Oﬁy‘{EHI/IH,
IIKaJjia ONCcHUBAaHHUA

Tabnuna 6
IIxana oueHUBaAHUA dopmMupyemble NHaukaTop 10CcTHKEHUSA Kpurepum oneHuBaHuA YpoBeHb ocBoOeHMS
KOMIETEHITHH KOMIIETEHIN U KOMINETEeHIH i
OIIK-2. Criocoben OIIK-2.2. Ucnons3yet OIIK-2.2. 3-1. 3HaeT BepHO W B IOJHOM OOBEME
MIPUMEHSATH OCHOBHBIE OCHOBHBIC (hPU3UKO- OCHOBBI (DM3UYECKHX, XUMHYCCKUX, (HHU3HKO-
3aKOHbI 1 ME€TObI XUMHWYECKHUEC 1 XUMHNYCCKUC XUMUUYECKUX U 6HOHOFquCKHX METOI0B JJIs
HCCTIeNIOBAHUH MCTOABI aHaTM32 TUIS _ | MHCTpyMEHTAIBHOM ~ OLEHKHM  IIOKa3aTesen
CCTCCTBECHHBIX HAyK JUIL | pa3pabOTKH, HCCICAOBAHUN | (ayecTBa M 6E30MACHOCTH PO AYKIHH;
pernreHus 3aaa4y Y 3KCTIIEPTHU3BI IPOAYKIINU
85-100 «3a4TEHO» npoeccroHank oM OOIECTBEHHOTO MUTAHUA M | O[TK-2.2. V-1. Vmeer BEPHO U B IIOJIHOM 00BEME [IpoaBHHYTHI
OannoB JeSITEeTEHOCTH HCTIOJIB3YyEMOTO CBHIPhS NPOBONUTh  CTAHIAPTHbIE HMCIBITAHUS  TIO
OIPEAECIICHUIO roKa3zareJyeu buzmko-
MEXAHUYECKUX u (UBUKO-XMMHYECKHIX
CBOICTB HACTIOJIB3YEMOTO CBIpb,
nonygaObpukatoB ¥ TOTOBOM  HPOAYKIMH
MMUTAHUS
OIIK-2. Crrocoben OIIK-2.2. Ucmonp3yer OIlIK-2.2. 3-1. 3maeT ¢ HE3HAYUTEIHHBIMHU
MPUMCHATH OCHOBHBIC OCHOBHBIC (1)I/I3I/IKO' 3aMCYaHUAMHAU OCHOBBI Q)HSquCKI/IX,
3aKOHBI 1 MCTOIbI XUMHUYCCKHUEC U XUMHUYCCKHUC XUMUYECKUX, (bI/I3I/IKO-XI/IMI/I‘-ICCKI/IX u
WCCJICZIOBAHUH METO/IbI aHAJIN3A JJIS OHOTOTMUECKIX METO/0B ISt
€CTECTBEHHBIX HAyK IS | pa3pabOTKH, HCCIeTOBAHUN MHCTPYMEHTAIBHON  OLEHKHM  IOKasaTeleil
PCILICHUA 32131 H IKCHCPTHSHL IPOLYKIHMH | yayectRa 1 Ge30MacHOCTH MPOAYKIVH;
70_ 84 mpo(hecCHOHaNBHOM 0OIIIECTBEHHOIO MTUTAHUS U )
SaILIOB «3a4TEHO» | JESTeIHHOCTH WCTOJIB3yEMOTO CHIPhS OMK-22. V-1. Vmeer ¢ He3HAYHTCIEHIM TMoBbIIEHHBIH
3aMeYaHUSIMU MPOBOAUTH CTaHIapTHBIE
WCTBITAHUSL 110 OMPEACJICHUIO IOKa3aTeei
(U3HKO-MEXaHUYECKUX B PU3UKO-XUMUIECKUX
CBOWCTB HCIIOJIB3yEMOT' O CBIpbS,
nony(haOpuKaToB ¥ TOTOBOW  MPOIYKIHH
[MUTAaHUS
OIIK-2. Criocoben OIIK-2.2. Ucnonb3yer OIIK-2.2. 3-1. 3maer Ha 0a30BOM YypOBHE, C
ggn;gg «3a4T€HO» | NIPUMEHATh OCHOBHBIE OCHOBHBIE (PU3UKO- ommbKkaMi OCHOBBI (PU3MUECKHX, XMMHUUYECKHX, BasoBhiii
3aKOHBI 1 METO/IbI XUMHUYCCKHE U XUMHUYECKUE (bI/ISI/IKO-XI/IMI/IIIeCKI/IX u OHMOJIOTUYECKUX




HCCIIEA0BaHUN
€CTECTBEHHBIX HAYK AJIS
pelieHus 3a1a4
poQeCCHOHATTFHOM
JESITeITLHOCTH

MCETOAbI aHaJInu3a AJIsd
pa3pabOTKH, UCCIICTOBAHMI
U DKCIIEPTU3BI IPONYKIIUU
OOIIIECTBEHHOTO TTUTAHUSI 1
HCTOJB3YEMOTO CHIPhS

METONOB IS
nokasarteiei
MPOAYKIHY;

MHCTPYMEHTAJIBHON  OLIEHKH
KayecTBa U  0e€30MacHOCTH

OIIK-2.2. V-1. Ymeer Ha 0a30BOM YypOBHE, C
OmMOKaMu MIPOBOJNTH CTaH/IapTHBIC
WCIIBITAaHUSI TI0 ONPENENICHUI0 TOKa3aTeliei
(UBHKO-MEXaHUYECKUX B (PU3UKO-XUMUIECKUX

CBOMCTB HCIIOJIB3YEMOTO CBIpbS,
noiny(haOpuKaToB ¥ TOTOBOW  MPOIYKIHH
MTATaHUS

MmeHee 50
0auIoB

«HEC
3a4TCHO»

OIIK-2. Cnocoben
MPUMEHSATh OCHOBHBIC
3aKOHBI 1 METOAbI
HCCIICIOBAaHUH
CCTCCTBCHHBIX HayK JJIA
peleHus 3a1a4
mpodecCHOHaNBHOM
NEATEIILHOCTH

OIIK-2.2. Ucnonp3yer
OCHOBHBIC (hPU3UKO-
XUMHUYCCKUEC U XUMHUYCCKHUEC
METO/IbI aHATTU3a JUIs
pa3paboTKu, UCCIICAOBAHUI
M 9KCIIEPTH3BI TIPOTYKIIUH
0OIIIECTBEHHOTO TTUTAHUSI 1
HCIIOJIb3YEMOTO ChIPhSI

OIIK-2.2. 3-1. He 3maer Ha 0a30BOM YypOBHE
OCHOBBI (PM3UYECKHX, XUMHUYECKUX, (HHU3HKO-
XUMUYCCKUX M OWOJIOTHYECKUX METOJOB JIJIst
WHCTPYMEHTAJIBHOM  OLEHKM  IIOKa3aTelleu
KadecTBa M 0€30MMaCHOCTH MPOIYKITUH;

OIIK-2.2. ¥Y-1. He ymeer Ha 06a30BOM ypOBHE

MMpOBOAUTH CTaHJapPTHBIC HUCIIBITaHUA 110
OIIPECICHUIO HoKazaTesnei ¢bu3uKo-
MCXaHHNYCCKHUX u (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
CBOMCTB UCTIONIE3yEeMOT0 CBIpBS,
nonygaObpukaTtoB ¥ TOTOBOM  MIPOAYKIMH
UTaHHS

Kommereniuu He
copMUpOBaHBI
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MuHucTEpCTBO HAYKH U BbicuIero oopasosanusi Poccuiickoii ®enepanun
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1. Heap u 3a7a49u AUCUUIJIMHBI:

Henbto nucuuruinnabl «Pusnkay: gpiusgercs (GopMupoBaHHE CIOCOOHOCTEH MPUMEHATH OCHOBHBIE
3aKOHbI (pU3UKKM M (PU3MYECKHEe METOJbI UCCICIOBAHHMNA JJIA PElIeHUS 3aaad MnpodeccHoHaTbHON
NeSITEIbHOCTH.

3amaun JUCHUIINHBI «DHU3HKa:

- U3YYCHHE OCHOBHBIX (PH3UYECKNX U (PUZUKO-XUMHUECKHX METOJIOB ISl HHCTPYMEHTAIbHOU OIICHKU
MoKazaTesiei KadecTBa U 0€30MacHOCTH PO TYKIIUH;

- U3YYCHHE OCHOBHBIX (PU3UKO-XUMHUYCCKUX U (PU3MUYECKUX METOJIOB TOBBIIMICHUS dP(EKTUBHOCTH
TEXHOJIOTHI B pECTOPaHHOM OH3HECE.

2. Cozlep)lca}me AUCHHUIIJINHBI

Ne
w/n HanmenoBaHue pa3iesioB / TeM QM CHUILTHHBI
1 dusnyeckue OCHOBLI MEXAHUKHU
2. MonekynsapHas Gpu3nka ¥ TepMOIUHAMUKA
3. DJIEKTPUYECTBO U MAarHETU3M
4. Ddusuka xosieOaHMil U BOJIH
S. KBanToBast u aromHast pusnka

TpynoeMkocTs AUCHUNIMHBI cocTaBJsieT 3 3.e / 108 yacos

dopMa KOHTPOJIS — 3a4eT

CocraBureJib:
JlotieHT Kadeapbl TOBAPHOM IKCIIEPTH3BI, TEXHOJIOTUH TOPTOBJIM U PECTOPAHHOTO OM3HECA
Kpacuongapckoro ¢punuana POY um. I'.B. [lnexanosa B. I1. anbko

30




