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I. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

esan n 32124 0CBOEHUS TUCHUTLINHBI

Henpto nucuumiuubl «Duzuka»: apisgercss GOpMHUpPOBaHUE CIIOCOOHOCTEH MPUMEHSTH
OCHOBHBIE 3aKOHBI (M3UKU U (PU3MUECKHE METOJIbl MCCICAOBAHUM NJIsi pEUIeHUs 3a/1ay
npodeccuoHanbHOM 1eITeIbHOCTH.

3amaun JUCHUIUINHBL « DU3UKa»:

-  W3y4YCHHE OCHOBHBIX (HU3UYECKUX U  (PU3UKO-XUMHUYECKUX METOJOB I
MHCTPYMEHTAJILHOM OIICHKH TOKa3aTesiel KauecTBa U 0€30MacHOCTH MPOIYKIIUY;

- W3yY€HHE OCHOBHBIX (DU3UKO-XUMHUYECKHMX M (U3HMUECKUX METOJOB MOBBIIICHUS
3¢ (HEeKTUBHOCTH TEXHOJOTUI B peCTOpaHHOM OM3HECe.

MecTo JUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
Jucnuminna «Pu3rkay, OTHOCUTCA K 00s13aTeNIbHON YaCcTU y4eOHOTo IjIaHa.

O0beM TUCHMILVIMHBI M BUABI y4eOHOH padoThI
Tabmauua 1

Bcero yacoB no popmam 00yvenusi

IMoxka3aTean 00beMa AUCHUILIUHEI *

ouHasA 3a0uHan
OO0beM IUCHUILIMHEI B 3a4€THBIX €OUHHUIAX 33ET
OO0beM IUCIUILIMHEI B aKajI.dacax 108
[IpomexyTouHas aTTecTalus: 3ayem 3ayem
dhopma
KonrakTHas padora ody4yarommxcs ¢ 42 10
npenoaasaresiem (KoHrakr. yacol), Bcero:
1. KonrakTHast paboTa Ha IpOBeIEHUE 3aHATUI 8
JIEKIIMOHHOTO U CEMUHAPCKOIO TUIIOB, BCETO 40
4acoB, B TOM YHCJIE:
e JIEKIUH 12 4

® TPAKTUYCCKUC 3aHATUSA - -

e J1a0OpaTOPHBIC 3AHATHUS 28 4

B TOM YHCJIC IPAKTHYCCKad MMOAroTOBKaA - -

2. NnguBunyansneie koHcynpTanuu (UK) - -

3. KonrakTHas paboTa mo mpoMeKyToOuHOU
arrecrainuu (Katr)

4. Koncynpranus nepes s3k3ameHoM (K9) - -

5. KonTakTtHas paboTa o nmpoMexyTo4HON
aTTecTalliu B IEPUOJ K3. CECCUU / cecCUun - -
3a0yanKoB (KarTok)

Camocrositesannasi pa6ora (CP), Bcero: 66 98

B TOM YHCIJIC: -

® camocCTOsITeNbHAs paboTa B IEPUOJT IK3.
ceccun (CPak) 2

e camocrosiTenpHas pabota B cemectpe (CPc) 66 96

B TOM YHCJIC, CAMOCTOATCIIbHAsA pa60Ta Ha - -




KYPCOBYIO paboTy / KypCOBOM MPOEKT

e pu3yuenue DOP

® N3YyYCHME OHJANH-Kypca WX €ro 4aCTH

¢  BBIINOJHCHHUEC MHANBUAYAJIbHOI'O UJIN

IPYIIIOBOTO IIPOEKTA

® U Ipyrue BUJIbI

66 96

IlepeyeHb MUIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHS MO JUCUMILINHE

Tabmuna 2
dopmupyemble NHaukaTopbl 10CTHKEHUSE Pe3yabTarTnl 00yueHus (3nHanus,
KOMIeTEeHIHH KOMIeTeH U yMmeHnus)
(k00 u naumenosanue (k00 u naumenosanue
KOoMHnemenHyuu) UHOUKaAmopa)
OIIK-2. Cnoco0en npumensats | OIIK-2.2. Ucnonb3yet OIIK-2.2. 3-1. 3HaeT OCHOBBI

OCHOBHBIE 3aKOHBI 1 METO/IbI
HCCIICIOBAHNM €CTECTBECHHBIX
HayK JUIsl peleHus 3a/1a4
npodeccnoHaTBEHOM
JIeSITEIILHOCTH

OCHOBHBIC (PH3UKO-
XUMHUYCCKNEC U XUMHNYCCKUEC
METO/IbI aHaIU3a IS
pa3pabOTKH, UCCIICIOBAHUN U
OKCHEPTHU3bI TPOAYKITUH
OOIIECTBEHHOTO MUTAHUS U
UCTIOJIB3YEMOTO ChIPhS

(UBUYECKUX, XUMUYECKHUX, (PU3HKO-
XUMHYECKUX W OHMOJIIOTHMYECKUX
METOMOB ISl HHCTPYMCHTAIBHOM
OLICHKM IIOKa3aTeliel KayecTBa U
0€30MaCHOCTH MPOAYKITUH

OIIK-2.2. V-1. YmMeer mnpoBOAMTH

CTaHJapTHHIC UCIBITAHUHN 1o
OIIPEIETICHUIO IOKa3aTeseu
(UBUKO-MEXaHUYECKUX W (PUBHKO-
XAMHUYECKHAX CBOWCTB
UCIOJIb3YEMOTO CBIPBS,
nory(haOpuKkaToB u TOTOBOM

MMPOAYKIUHU ITUTAHUS




I1. CONEPY)KAHUE JUCHMUIIIAHBI

JTansbl (OPMUPOBAHUS U KPUTEPUH OLIEHUBAHUSA CPOPMUPOBAHHOCTH KOMIIETEHIUI Y CTYIEHTOB 04HOIi (opMBI 00yUeHH s
Tabnuua 3

n/n

HanMeHoBaHue pa3aesia, TeMbl TUCIAIIIHHbBI

prIlOGMKOCTb, AKaAACMHYICCKHE YacCbl

JlabopaTopHbie
IIpakTuyeckas
MOJAr0TOBKA
CamocrosiTeIbHAS
padora/ K9, Karmk,
Karr

Jlexkuuu
IIpakTu4eckue
DAITTIAC
3aHATHS

Bcero

NHauKaTophl TOCTHIKEHUST

POMINOTOYNINNANA

Pe3yabTaThl 00yueHus
YueOHbIEe 3a1aHUS TS

(BHAHUS, YMeHus)

v

AYAUTOPHBIX 3AHATHH

Texkymuii KOHTPOJIb

3amanus 119 TBOPYECKOro

(mo Teme(-am)/
pa3neny Wik Mo BCeMy
L AY/NYT D 'lﬂT‘ll\ll\

peiiTuHra

Cemectp

Tema 1. dusuueckre OCHOBBI MEXAHUKH. Ilpenmer ¢usnku. Meromsl (PpU3HIECKOTO
HCCIIEIOBAHYSL: OIIBIT, TUIIOTE3a, SKCIICPHMEHT, Teopus. BakHeiimue stansl ncropun ¢usuku. Pons dusuku B
Pa3BUTUH TEXHHKU ¥ BIMSHUE TEXHUKH Ha pa3BuTHE (GH3uKH. PasMepHOCTh Gu3ndeckux BelmduH. OCHOBHBIE
enunubl CU. Tlpenmer mexanuku. Kunemaruka u quHamuka. Kiaccuueckast Mexanuka. @usnuueckue MOJEIH:
MaTepHaJibHasi TOYKa (JacTHIIA), CHCTEMa MaTepHAIBHBIX TOYEK, aOCOIIOTHO TBEPOE TEJNO, CIUIONIHAS Cpesa.
IIpoctpancTBo m Bpems. KuHemaTnueckoe omnmcaHue JABIDKEHHS. IIpsMonuHeHHOE MBIDKEHHE TOYKH.
JIB>KeHHE TOYKU IO OKPY)KHOCTH. YTIJIOBas CKOPOCTb M YIJIOBoe yckopeHue. CKOpPOCTb H YCKOpPEHHE IpH
KPHUBOJIMHEHHOM aABIDKeHHH. HopMmanbHoe um kacatenbHoe yckopenue. CTemeHH cBOOOIBI M 000OLIEHHBIS
KOOpAMHATEL. UHCIIO CTemeHed cBOoOOIbI abCOMIOTHO TBEPIOro Tena. Bekrop yrioBoit ckopoctr. OcHOBHast
3agaya qMHaMuKy. IToHATHE COCTOAHUSA B KJIACCUYECKONH MEXaHHKeE. YPaBHEHH ABMKeHHA. Macca 1 UMITYJIbC.
I'paHUIBI MPIMEHNMOCTH KJIACCHYECKOTO CII0Cc00a ONMMCAHMS IBIKEHUS JacTull. [lepBbrii 3akoH HerotoHa u
MOHSTHE MHEpIHAIBHON CHCTeMBbI oTcueTa. Bropoit 3akon HrploToHa kak ypaBHeHHe IBrkeHUs. Crmia Kak
TpOU3BOAIHAS UMITyIbca. Tpernit 3akoH HbioTOHa 1 3aKOH coOXpaHeHHs1 UMITynbca. HenHepipanbHble CUCTEMBI
orcyera. Cribl HHEpIUH. 3aKOH COXPaHEHUsI HMITYJIbca Kak (yHIaMEeHTAIBHBIN 3aKOH NIPUPOABI. PeakTiBHOE
nBkenue. LlenTp nHepmun. AIMTHBHOCTE Macehbl. Teopema o IBI)KEHHUH IeHTpa nHepuu. CrcTeMa IIeHTpa
vHEpIMU. MOMEHT UMITylIbca. 3aKOH COXPAaHEHHs MOMEHTa HUMIyJbca. MOMEHT CMJIbI. YpaBHEHUE
MOMEHTOB. J[BHKeHHE B IIEHTpaJbHOM moyie. PaGota m kuHeTHYeckas 3Heprus. MomHoCTb. CBs3b MEXTy
KHHETHYECKUMH DJHEPTHsSIMH B pa3iHYHBIX CHCTEMax OTcUeTa. OJHEprusl ABIDKEHHS Tela Kak LeJoro.
Buytpennss sHeprus. KoncepBaTuBHBIE M HEKOHCEpBATHBHBIC CHIBL [loTeHIManbHas dHeprus. 3aKoH CO-
XpaHEeHHUs JHEprud B MexaHuke. OOImedu3ndecKkuil 3aKOH COXpPAHEHWS DHEPrHH. YPaBHEHHS IBIDKCHHS H
paBHOBecHsI TBEpJOro Tena. IIOHSATHE CTaTHYECKH HEONPENENICHHBIX CHCTEM. DHEPrHs IBIKYIIErocs Telna.
MOMEHT MHepIMU Tena OTHOCHTENIbHO ocu. BpamarensHelii MoMeHT. OOIIye CBOMCTBA JKUIKOCTEH M ra30B.
VYpaBHEHHS paBHOBECHS W JBWKCHHS JKMAKOCTH. lneanmpHas M Bs3Kas OKHIKOCTb. [ MapocTaTHKa
HEC)KUMaeMOil KuAkocTH. KuHeMaTideckoe OIMCaHWe MABIDKEHHS JKHIAKOCTH. CTalliOHapHOE JBHIKECHHE
uaeansHoit xkuakoctu. Kospdunuenr ssskoctu. Teuenue xuakoctu no tpyoe. @opmyna Ilyaseitns. 3akoHbl
nonobusi. Popmyina Crokca. ['mapoauHaMuUeckast HEYCTOHIUBOCTE. TypOyIeHTHOCTD. YIPYTHe HalpsDKEHHS.
3akon I'yka. PacTskeHune U cxkaTHe CTEpKHEH.
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Tema 2. MonekynspHas ¢HU3UKA U TEPMOJUHAMUKA. [lunavmueckue #
CTATUCTHYECKHE 3aKOHOMEpHOCTH B (us3mke. CTaTHCTUUECKHH M TEepMOAMHAMHYECKHH MeTonbl. TemnoBoe
JBIDKEHUE. MaKpOCKOIIMYECKUE MapaMeTpbl. Y paBHEHUE COCTOSHUSA. BHyTpeHHss sHeprus. MHTeHCHBHBIE 1
OKCTEHCHBHBIE IapaMeTphl. YPaBHEHHE COCTOSHUS HIeanbHOro raza. OCHOBHBIC 3aKOHBI HJICAILHOIO Iasa.
JlaBneHue rasa ¢ TOYKU 3pEHHS MOJICKYISIPHO-KHHETHYECKOH TeopHu. MONeKyIsIpHO-KHHETHIECKHH CMBICI
Temreparypbl. BepositHocTe U dumokTyarmu. Pacmpenenenne MakcBeruia. Pacnpenenenue 4acTdi IO
a0COIIIOTHBIM 3HAUCHHSAM cKOpocTU. CpeqHss KuHeTHdeckas dHeprus yacTull. CKOpOCTH TEIUIOBOTO ABMIKCHHS
gactun. Pacmpenenenne bonbrvana. Pacnpenemenne I'm66ca. TemmoeMKOCTh MHOTOATOMHBIX —TI'a30B.
OOparuMble ¥ HeoOpaTUMbIEe TEIUIOBBIE IpoLecchl. [lepoe Hayaao TepMOIMHAMMKU. DHTponus. Bropoe
Hayajgo TepMOJWHAMHKH, TEPMOAMHAMUUYECKHE IOTCHIMAIbl M YCIOBHS paBHOBecHs. TepMoauHaMHUECKHe
npeoOpazoBanus. TeroBble Mamuebl. [ukn Kapao. Makcumanbnbiidi KI1JI TeroBodt Mammbl. [IpuHIun
Bo3pacTanust sHTporuu. [lonstue o Gpusmyeckoit kuneruke. Auddysus u TemronpoBoaHocts. Koaddpunuent
mapdysun.  Koadouiment TtemmonpoBoaHocTH. TeMmnepaTypompoBOAHOCTh. Bpems BbIpaBHHBaHMUS.
Juddysnus B ra3ax u TBEpABIX Tenax. BsazkocTs. JuHaMUYecKHii ¥ KHHEMAaTHIECKHIT K09 DHIIEHT BI3KOCTH
ra3oB M JKUJIKOCTEH. DIeKTpHYecKHii TOK B Bakyyme. TepMOdJIEKTpOHHAs IMUCCHUS. DJIEKTPUYeCKUH TOK B
raze. [Iporeccsl noHM3amuK U peKOMOUHAIINH. DIEKTPOIPOBOLHOCTE CIa00MOHM3UPOBAaHHBIX Ta30B. [TonsTue
o miaa3me. IlnasmeHHas wactora. [lebaeBckas IIHMHA. DJIEKTPONPOBOAHOCTH Miaa3Mbl. PDa3bl u (asosbie
npeBpaieHus. YcioBue paBHoBecusi (a3. dazoBble quarpammbl. YpaBHenue Kuaneiipona — Kinaysuyca.
Kpurtnueckas Touka. MeracrabmibHbIe cOCTOSHHSA. TpoiiHas Touka. YpaBHeHne Ban-nep-Baansca. ®a3oBbre
TIepexo/Ibl BTOPOro poja.

14/-
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Tema 3 QHGKTpI/I‘leCTBO WU MAard€THU3M. Ilpeamer KJIacCHYECKOW 3JIEKTPOAMHAMUKH. Mnes
Onm3koneiicTBHA. DIEKTPUYECKUH 3apsi U HANPsDKEHHOCTh JJIEKTPHUYECKOTo Iosl. JIMCKpEeTHOCTh 3apsija.
3akon Kymnona. IlpuHimn cyneprnosvuuy. DIEKTpUYECKUH Iunoiib. I10TOK BekTopa. DIIEKTpOCTaTHYecKas
teopema ['aycca. Pabora anekrpocratnueckoro nojst. Llupkynsnus snekrpocratuueckoro mnojis. IloreHuunain.
CBs13b NIOTEHIMAJIA C HAIPSDKEHHOCTBIO AJIEKTPOCTATHYECKOT0 MO [IpOBOJHHUK B 3JIEKTPOCTATHYECKOM IIOJIE.
Wneanpublii npoBoHUK. [I0BEpXHOCTHAS IIIOTHOCTD 3apsa. I paHUYHBIE. YCIOBHS Ha TPAHULE IIPOBOJHUK —
BaKyyM». OJIEKTPOCTATHYECKOe Moie B HOMOCTH. KoOd(pOHUIHEHTH dIEKTPOCTATHIECKOH EMKOCTH U
INIEKTPOCTATHIECKOH HMHAYKIMH. EMKOCTh KOHIEHCATOPOB pPAa3IMYHOH TIeoMeTpHUYecKOil KOH(HUrypamum.
DHeprusi B3auMOJACHCTBHS SJIEKTPUUYECKUX 3apsiIOB. DHEPIUsl CUCTEMbI 3apsUKEHHBIX IPOBOJHUKOB. DHEPIHs
KoHZAeHcaTopa. [II0THOCTh YHEPrUH HIEKTPOCTATHUECKOro MO, Y CIOBHE CYLIECTBOBAaHUS TOKa. 3aKoHbl OMa
u Jxoynst — Jlenna. Croponnue cuibl. DJIC rampBaHHUYECKOro 3jeMeHTa. 3akoH OMa Juid yyacTka LEMH C
ranbBaHHueckuM s1emenToM. [IpaBuna Kupxroda. Dnexrpuueckuit Tok B cruiomHo# cpene. Cuna JlopeHna u
cuina Amrepa. Bektop MaruutHoi HHAYKIMH. OCHOBHBIE YpaBHEHHsI MarHETOCTaTHKU B BaKyyme. MarnutHoe
oJIe TIPOCTEHIIHX cHcTeM. [[BIDKeHHe 3apshHKeHHOM YaCTUIBI B JIEKTPHIECKOM U MarHUTHOM ITOJISIX. BHTOK ¢
TOKOM B MarHUTHOM noie. [loTeHnnanbHas SHeprus BUTKAa C TOKOM BO BHEIIHEM MAarHHTHOM moine. Pamka ¢
TOKOM B OJIHOPOJHOM MarHHUTHOM 1ojie. MOMEHT cui, JeiicTByromuii Ha pamMKy. MHIyKTUBHOCTh AJMHHOTO
coneronna. Kospdurment s3anmuoit naaykimu. 3akon bruo — Capapa. [Tpuanmm cyneprnosumnun. Marautaoe
ToJie KpYyroBoro Toka. SIBienue anekrpoMarHuTHoi uHaykuuu. IIpaBuno Jlenna. MaruutHast 2Heprust Toka.
TInOTHOCT MarHUTHO# SHepruu. DHeprus u cuibl. [IIOCKUi KOHIEHCATOP ¢ JUANEKTPHUKOM. DHEPTHst IO
BO BHEIIHEM 3JIEKTpOCTaTHYeckoM moue. [lomspusanuonnsie 3apsinsl. IlomspusoBanHocTs. HeomHopomHast
MOJIPU30BAHHOCTb. JNeKTpuueckoe cmemieHre. OCHOBHBIE YpaBHEHHUsS 3JI€KTPOCTATHKU IUAIEKTPHKOB.
I'panuunble yCIOBHSA HA TpaHHIE pa3fiella «IUDIEKTPUK - OUIIEKTPHK» U «IIPOBOJHUK — IUDICKTPUK).
TIIOTHOCTE DHEPrHM DIEKTPOCTATHIECKOTO IIONSI B JHUAJIEKTpHKE. JIMHHBIA COJEHOMA C MAarHETHKOM.
Monekymnsipusle Toku. Hamaraumuennocts. HeogHoponHas HaMarHW4eHHOCTh. HampshkeHHOCTh MarHUTHOTO
nons. OCHOBHBIE YpaBHEHUSI MArHETOCTATHKH B BemiecTBe. ['panmumble ychoBus. DapageeBckas u
MaKCBEJUIOBCKasl TPAKTOBKA SIBJICHUS JJIEKTPOMarHuTHOH mHAyknuu. Tok cmemieHus. Cucrema ypaBHEHHMI
MakcBemnia. BeKTOpHBII U CKaJSpHBIA MOTEHIUAa bl moyst. CKOPOCTh pacHpOCTPAHEHUS AJIEKTPOMArHUTHBIX
Bo3MylieHUHA. BonHoBoe ypaBHenue. IImoTHOCTh HepruM. IIMIOTHOCTH MOTOKA YHEPTHUH. YCIOBHE MaJIOCTH
TokoB cMentenns. Tokn @yko. KBasnucranyonapHsie sBICHUS B IMHEHHBIX IPOBOJHUKAX. Y CTAHOBJICHUE U UC-
4ye3HOBEHHE TOKa B nenu. I'enepatop mepemenHoro toka. Mmmenanc. Ilenu nepemenHoro Toka. [IBmkeHue
IIPOBOJHIKA B MATHUTHOM MoOJIe.

14/-
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TeMa 4 cDI/ISI/IKEI KOH€6aHHﬁ 1 BOJIH. Ilousitue o koneOarenbHBIX mHpoueccax. EnuHbit
MoAxoj K KoIeGaHHsAM pa3IuYHON (U3MUECKOH Npupompl. AMIUIMTYAa, KpyroBas dacToTa, (asa
rapMoHHYeCKuX KojeOanuil. Clio)keHHE CKALIPHBIX M BEKTOPHBIX KojeOanuit. KowmmiexchHas d¢opma
npejcTaBiIeHust KonebaHuid. BexkTopHble nuarpaMmbl. MasTHHK, Tpy3 Ha NpYXHHE, KOJIeOaTEIbHBIN KOHTYP.
CBoOonnele 3aTyxatomme Kkonebanus. KoaddummeHnt 3aTyxaHus, norapuMuYecKHi JEKpPEMeHT,
J06poTHOCT. Pa30Bast MIOCKOCTh OCLMILIATOpA. DHEPreTUUECKUE COOTHOLICHUS [T ocuuiuIaTopa. [lonstie
0 CBSI3aHHBIX OCHMLIATOpaX. JeHCTBHE MepHOJUIECKUX TOTIKOB Ha TapPMOHMYECKUH ocuyuIiaTop. Pesonanc.
OctuuaaTop Kak — CHEKTpanbHBI  mpubop. MopynmupoBanusle KkoneOauus. CIEKTp — aMIUIMTYIHO-
MOJIYJIIPOBAaHHOTO KojeOaHus. BbIHYKICHHbIC KOJIEOAaHUS OCUMILIATOPA IOJ JACHCTBHEM CHHYCOMAAIbHON
cwiabl. AMIIINTYAa U (asza IpH BEIHYXKICHHBIX KoleOaHHsAX. PesoHaHcHBIe kpuBble. IIpomecc ycTaHOBIEHUS
KonebaHuil. Bpemsi ycTaHOBIEHHUS U €T0 CBSA3b C JOOPOTHOCTHIO. BEIHY K/IeHHbIE KOTeOaHUs B JJIEKTPHIECKHX
uensx. MeroJ KOMIUIEKCHBIX aMmIuutya. [lapamerpuueckue konebaHMs OCUMILIATOpA. ODHEpreTHYecKue
cootHomenus. [Tapamerpuueckuii pesonanc. Henmuneiinsrit ocumuistop. Ousndeckue CHCTEMSI, COeprKaIlue
HeNMMHEHHOCTh. ABTokoneOanHmsa. OOpaTHast cBs3b. IloHATHE O peTaKCalMOHHBIX KoieOaHUSAX. BomHBL
IInockas craumoHapHas BojHa. [lnockas cuHycoujanbHas BosiHAa. berymume u crosune BojiHbl. Pa3oas
CKOPOCTh, MJIMHA BONHBI, BOMHOBoe umcio. Oddexr Jommuaepa. CxamsipHble M BEKTOPHBIC BOJHEL
Tonspusanus. MHTEpdepenHys cuHyconIaIbHbIX BOMH. PacnpocTpaHeHWe BONH B Cpelax ¢ IUCIepCHEil.
I'pynmoBas ckopocTh 1 ee cBs3b ¢ (a30Boii ckopocThio. HopmanbHas u aHomanbHas aucrepcuu. OJHoMepHOe
BOJIHOBOE ypaBHeHHUe. [IpoionpHbEIE BONHEI B TBEpAOM Tene. Bektop YMoBa. Yipyrue BOJHBI B ra3ax M XKUJI-
KOCTsAX. YpaapHble BoJHbL Ilnockue snekrpoMmarHutHble BonHbl. Ilonspusamms BosH. Bekrop IloiiHTHHTA.
Wsnyuenne pumnons. Chepuueckre U MUIMHAPHYECKHE BOIHBL MHTepdepeHnss MOHOXPOMaTHYECKHX BOJH.
KBasumonoxpomatnaeckue BoyHbL. DyHKIMs KorepeHTHOCTH. VHTepdepeHnns KBa3MMOHOXPOMATHUECKHX
BonH. IHTepdepomerpsl. BpeMeHHOe U CIEKTpaJbHOE PAcCMOTPEHHE HHTEP(EPEHIIHOHHBIX —SIBJICHUM.
Ipunnun Noiirenca — ®@penens. [pubmmwkenne Openens. Uurerpan u gudpaxuns Openens. [Ipubnmwxenne
Opaynrodepa. IIpoctsie 3amaun qudpakiun: Tudpakius Ha OJAHOM U Ha MHOTMX Inensx. JudpaximonHas
pemerka. Judpakuns Ha KpyriaoMm orsepctud. udpaxmus PpayHropepa M CHEKTpalbHOE pasiIoiKeHHE.
JudpakuyoHHas pemerka ¢ CHHYCOUAAIbHON mpomyckaemoctsio. [Ipunuun ronorpaduu. Pacnpocrpanenue
cBeTa B BemecTse. Jlucriepcust AMdNIEKTpudeckoii nmpornmaemocty. Ilornomenue ceera. [Ipo3paunsie cpenpl.
Tlonspus3anust  BOMH HpPH  OTPHKEHUH.  OJIEMEHTHl  KPUCTAUIOONTHKH.  OJIEKTPOONTHYECKHE U
MAarHUTOONTHYECKUE SIBJICHHUSL.

14/-

22
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Tema 5. KBanToBas u aToMHast (I)I/I3I/IK3.. IpotuBopeuns xnaccuueckoit ¢usuku. IIpobiemsr
u3mydeHnst depHoro Tenma. DorosdnexTpuueckuil dPGeKT, CTaOMIBHOCT, U pa3Mepbl atoma. OTKpHITHE
nocrossHHOW [lnanka. KBaHTOBas mexaHuka. PensTMBHUCTCKas MeXaHMKA. DJIEMEHThI CIELUAIbHOW TEOpUH
otHOocuTenbHOCTH. CTpoeHHE aTOMHOrO snpa. AromHas ¢usuka u dHepreTuka. OOoOCHOBaHHE uHpeH
KBaHTOBaHUS (IUCKpeTHOCTH): ombIThl ®panka u ['epma, ombitel Illtepra um I'eprmaxa, pe3oHaHCHI BO
B3aMMO/ICHCTBUM HEUTPOHOB C aTOMHBIMH S/IpaMHM, IMOHOB C HyKJI0oHamMHU. [IpaBuio yactor bopa. Jluneiuarsie
CHEKTpbl aToMOB. [IpUHIMIT COOTBETCTBUS. DHEPIUsl U UMITYJILC CBETOBBIX KBAaHTOB. PoTo3addekr. Ddekt
KomnTona. DneMeHTapHas KBaHTOBas TEOPHs U3IydeHHs. BBIHY)XIeHHOE CIIOHTAHHOE H3TydeHHe ()OTOHOB.
Koadduumentsr Ditnmreiina. TerioBoe paBHoBecue wuanmydenus. I'mmote3a pe Bpoimsa. dudpakims
2NIeKTpOHOB. Jlndpakius HEUTpoHOB. MHKpoOYacTHLA B JByXIIeneBoM HHTephepomerpe. COOTHOLICHUS
HeomnpezeneHHocTell. OIeHKa OCHOBHOTO COCTOSIHHS aTOMa BOZOPOJAa M DHEPTHM HYNEBBIX KoieOaHMit
ocumusiTopa. OObSCHEHNHE TYHHEIBHOrO 3 deKTa 1 yCTOIHYMBOCTH aToMa. BONHOBBIE CBOWCTBA MHKPOYACTHIL
Y COOTHOUIEHUS HeompereneHHocTel. Habopbl OXHOBpEMEHHO H3MEPUMBIX BEIUYHH. 3a/laHHe COCTOSHHUS
MHKPOYACTHI[; BOJTHOBas (YHKIHS; €¢ CTaTHCTUUeCKHH cMbIcH. CymepHnosuIys COCTOSHHH B KBaHTOBOI
TeopHu. AMILIHTYIA BeposiTHocTeld. OObsCHEHHE TTOBEACHHU MAaKpOYaCTULBI B HHTepdepomerpe. OObsIcHEHNE
muppaknuy HEWTPOHOB Ha KpHCTaule. BeposTHOCT, B KBAaHTOBOH TeopuH. BpemeHHOe ypaBHeHHE
HIpenunarepa. CramnonapHoe ypasaenue llIpenunrepa; crannonapHoe cocTosHUE. YacTHIBI B OTHOMEPHOM U
TpEeXMEepHOM sIuKax. YacTuia B OJHOMEPHOIH HPAMOYrojbHOW siMe. IIpoXOXIeHue 4YacTulbl HaJ U MOA
GappepoM. 'apMoHmueckuil ocmuuuITOp. MHEpIHMaNbHBIe CHCTEMBI OTCYETa M NPUHIMI OTHOCHTEIBHOCTH.
Ipeobpasoanne I'ammnes. MHBapuanThl mpeoOpa3oBaHus. AOCONIOTHBIE M OTHOCHTENBHBIE CKOPOCTH M
yckopenus. IloctynaTsl crenuanbHOM TEOPUHM OTHOCUTENBHOCTH. [IpeoOpasoBanue Jlopenna. CuenctBust u3
npeobpasosanus JlopeHna: cokpamienre IBUKYIIMXCS MacIITabOB JUIMHBI, 3aMeJIeHUE JIBIKYIIMXCS 4acoB,
3aKOH CJIOKEHUSI CKOPOCTeH. PensTHBHCTCKMII MMIynbc. YpaBHEHHE NBIKCHUS PENSTUBUCTCKOH YaCTHIIBL.
PaGora u sHeprus. MHBapuaHTHOCTh YpPaBHEHMs JBMOKCHUS OTHOCHTEIbHO NpeoOpazoBanus JlopeHua.
WuBapuantel npeodOpasosanus. IIpeobpazoBanus Mmmymnbca u SHeprum. 3aKOHBI COXPAHEHMS DHEPTUH M
ummynsca. CronkHoBeHHMe dacTum. CHcremMa meHTpa wuHepuud. IloporoBas osHeprus. [IpmHunm
OTHOCHUTEIBHOCTH B 3JEKTpoauHaMuKe. OTHOCHTEIbHOCTh MArHUTHBIX M DJIEKTpHUYECKHX Inoied. Yactuua B
ceprueckn cuMMeTpHuHOM Toine. Bomoponomono6Heie aTombl. ODHepretnueckue ypoBHH. IloTeHIuabl
BO30yX/eHHs M WoHu3amud. CIEKTpsl BOJOPOAONOIOOHBIX aTOMOB. IIpocTpaHcTBEeHHOE pacmhpesieeHue
3JIeKTpOHa B atome Bopopoxa. Illupuna ypoBHel. CTpyKTypa 3JIEKTPOHHBIX YPOBHEH B CJIOKHBIX aToMax.
Tunsl cBs3K 37€KTPOHOB B aToMax. [Ipuamun Ilaymu. [lepuoanyeckas cuctema snemenTos JI. Y. Menneneena.
Mornexyna Bomopona. OO6meHHoe B3ammojeiicTre. ®dusmyeckas NpUpoga XUMHYeckoil cBsa3u. MowHas n
KOBAJIGHTHAsI CBSI3H. DJIEKTPOHHBIE T€PMbl JBYXaTOMHOH Moiekynsl. KoneGanus u BpalneHus! IByXaTOMHO
monekynsl. KonebarensHass u BpamatenbHas CTpyKTypa TepMoB. KomeGaHnss MHOTOaTOMHBIX MOJEKYII.
MounexynspHeie criekTpbl.CTpoeHne aToMHBIX sjep. DeHoMeHoMornIeckie MOIENH Aapa. SIaepHsle peaKImm.
MexaHU3MBI SIEPHBIX peakiuil. PaquoakTHBHBIE MpeBpalieHHs aTOMHBIX sep. Peakius soepHOro AeleHHs.
lennas peaxmus nenenus. SnepHerii peaktop. IIpobnema mcrouHnKoB 3Heprun. TepMosyiepHBIE peaKIui.
OHeprus 3Be3/l. YNpapiseMblii TepMosiepHbIii cuaTe3. KoaddunuenTtsr DifHmTeliHa Ul HHIYIMPOBAHHBIX
NepexoJoB B JBYXypoBHeBOil cucteme. I[IpuHIunm paGoThl KBaHTOBOTO TIeHepaTopa. TBepHoTelbHBIE U
rasopaspsassie Jgazepbl. Pagnocnexrpockomnust. [lepssiit Masep. Metoa Tpex ypoBHeil. OTKpBITBIN pe30oHaTop.
Tepssie mazeprl. CTaTHCTHYECKOE ONMCAHNE KBAHTOBOI CHCTEMBI, Pa3INure MeX/y KBAHTOBOMEXaHUIECKOH 1
CTaTHUCTHYECKOW BeposiTHOCTSIMU. Teopema HepHera u ee cnenctBus. CUMMETpHst BOTHOBOIM (yHKIIMM MHOTHX
OJIMHAKOBBIX 4acTHL. KBaHTOBBIE naeansHble rasbl; pacnpenencHus boze u @epmu. CTpoeHHe KPHCTAIIOB.
HccnenoBanne KpUCTAIUIMIECKHX CTPYKTYP METOAMH PEHTTeHO-, 3JIeKTPOHO-, HedTpoHorpadun. TouedHsie
nedeKkTsl B KPHCTAUIAX: BaKaHCHM, HPHMECH BHEIPEHUs, IpPHMECH 3aMelieHHs. KpaeBble W BHHTOBBIC
IUCIOKAnuH. JIUCIIOKanus U IIaCTHYHOCTh. AKYCTHYECKHE M ONTHYECKHE KOIeOaHMS KPHCTAILIMYECKOM
pemeTkn.  DKCIIepUMEHTalIbHOE HCCIIE[OBaHHE KONeOATeNbHOrO CIIEKTpa: IIOTVIONIEHHE HH(PaKPACHOTO
M3ITydeHNs] B HOHHBIX KpHCTaIaX, KOMOMHAI[HOHHOE paccesiHie, HEeYIpyroe paccesiHue HeWTpoHoB. [lonsaTue
0 ¢ononax. TemmoeMKOCTh KpPUCTAUIOB IPH HU3KHX U BBICOKHX TeMIepaTypax. Pemerounas
teronpoBogHocT. O kBasmummynbce  QoHoHa. Ilpomeccer  mepeOpoca.  Pasmepnsiii  a¢dexr
TEIJIONPOBOJHOCTH KpUcTayuioB. Dddext Meccbayspa U ero npuMeHeHHe. DIEKTPOIPOBOIHOCTh METAILIOB.
Hocurenu Toka B MeTamiax, TOYHOCTh KIACCHYECKOW SJICKTPOHHOW TEOPUHU. DJEKTPOHHBIH (epmMu — rasz B
mertamute. Hocurenn Toka Kak KBa3MYACTHIIBI, OJIEKTPOHHAsS TEINIOEMKOCTh. ODJIEMEHTHI 30HHOH TEOpUM
KpHUCTAJUIOB. 30HHAs CTPYKTypa JHEPreTHYECKOro CIEKTpa 3JeKTpoHOB. YpoBeHb Depmu. [loBepxHOCTDH
®epmu. Uncao IEKTPOHHBIX COCTOSHUM B 30HE. 3aMOJIHEHNE 30H; METAILIBI, JUAICKTPHKH, HOIYIPOBOIHUKH.
Ilonstne napipouHoit mpoBoguMocTH. CoOOCTBEHHBIE ¥ HPHMECHBIC IOJYIPOBOIHHKH.  SIBIeHHE
cBepxmpoBoauMocTH. TepMoaMHaMHKa CBEpXHIPOBOAHMKOB. KymepoBckoe cmapuBaHume Kak HEOOXOAHUMOE
ycnoBue cBepxmpoBoguMocTH. KymonoBckoe oTrankuBanue M (oHOHHOe mpuTsDKeHHE. [loBepxHOCTHas
SHEPIUsl Ha TPaHHIE MEXIY HOPMalbHON M cBepxmpoBozsiieid (azamu. CBEpXIPOBOAHHKU NEPBOTO H
BTOpOro pozna. Pomp mpumeceil. BricokoTemmepaTypHas CBEPXIPOBOJHMOCTb. 3aXBaT H KBAHTOBAHUE
MarHHTHOTO NMOTOKA. TyHHEeNbHBIH KOHTAKT. D dexT JKo3edcoHa H ero mpuMeHeHHE.

10/-
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Konmaxmmnan paboma no npomexcymounou ammecmayuu (Kamm)

Hmozo

12

28

66/2

108

Dopmol yueOHbIX 3a0AHUT HA AYOUM OPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmbl meKyuyeco KOHmMpOA:
Konmponwvuwie pavomot (K/p)

Dopmul 3a0aHuUil 011 MEOPUECKO20 PEUMUH2A:

Hoxknao (/1.)
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3Tansl (POPMHUPOBAHUS U KPUTEPHUH OLCHNBAHUSA C(POPMHUPOBAHHOCTH KOMIIETCHIIUH Y CTYICHTOB 3204HOH GopMbI 00y4eHust
Tabnuna 4

Ne
TpynoeMKoCTb, aKaleMUYECKHE

HaumeHoBaHme pa3aesia, TeMbl TUCHUIIJIHHBI qaChI

n/
n

(mo Teme(-am)/ pazaeny

I TI0 BCEMY KYPY B I[€JI0M)

3aHATUHU

[y

YueOHbIe 3aaHUsI JUIA Ay THTOPHBIX
pedTHHTA

NHankaTophl J0CTHKEHAS
Pe3yabTaTthl 00yyeHust
3ananus 11l TBOPYECKOI0

pa6ora/ K9, Karmk, Karr
(BHanus, yMenus)

I[IpakTHyeckue 3aHATHS
JlaGopaTopHble 3aHSATUS

Jlekumu
IMpakTnyeckas
MOATrOTOBKA
CamocTosiTeIbHAs
Bcero

Tekymuii KOHTPOJIb

Cewmectp 1

28

)
)
)
e
o
g
I~

1. Tema 1. ®u3zudeckue OCHOBEI MEXAHHUKH. TIpeamer ¢usuku. MeTonasl PU3NIECKOrO
HCCIIEIOBAHMSA: OIBIT, THIIOTE3a, SKCIIEPUMEHT, TeopHs. Baxuelimue stans! nucropun ¢pu3uku. Pois ¢usnku B
Pa3BUTHH TEXHUKU H BIHSHUE TEXHHKU Ha pa3BuTue (u3uku. PazmepHocTh dusuyeckux BenudyuH. OCHOBHbIC
enununbl CU. Tlpenmer mexanuku. Kunemaruka u quHamuka. Kinaccnueckas mexanuka. @usnyeckue MoeIu:
MaTepHalibHas TOYKa (JacTHIa), CHCTEMa MaTepHalbHBIX TOUEK, a0COIMIOTHO TBEPIOE TeJO, CILIOIIHAS Cpela.
IpoctpanctBo u Bpems. KuHemartuueckoe omnucaHue JABWXKEHHS. [IpAMONMHEHHOE IBHKEHHE TOYKH.
JIBI)KeHUe TOUKU MO OKPY)KHOCTH. YTIJIOBas CKOPOCTb M YIJIoBoe yckopenue. CKOpPOCTb M YCKOpEHHE IpH
KPHUBOJIMHEHHOM JBIDKeHHH. HopmansHoe n KacaTtenbHoe yckopeHue. CTeneHH CBOOOIBI U 000OIEHHEIS
KOOpAMHATHL. YUCIO cTeneHei cBoOobl a0COMIOTHO TBEpAOro Teia. Bekrop yrioBoit ckopoctd. OcHOBHaS
3aja4a AMHaAMHUKH. [ToHATHE COCTOSHUS B KIaCCHUECKOW MeXaHUKe. YpaBHEHUs ABWKCHUA. Macca U UMITYNbC. OI1
I'paHHIBI TPHMEHHIMOCTH KIACCHYECKOTO CIIoco0a OmMcaHusl IBYOKeHHs dacTHil. Ilepsblid 3akon HeloToHa n 0
MOHSTHE MHEPIHMAIBbHOM cuCTeMbl oTcyera. Bropoil 3akoH HproToHa kak ypaBHeHue npikeHus. Cuia kak Nl
Tpou3BO/IHAs UMITyJbca. Tperuii 3akoH HbioToHA U 3aKOH coXpaHEHHU sl uMIybca. HennepuuanbHble CHCTEMbI 2.2.
orcyera. Crbl HHepIUH. 3aKOH COXPaHEHUsI UMITYJIbca Kak (yHIaMEeHTaIbHBII 3aK0OH NPUPOABI. PeakTHBHOE K- 3-

nBikeHue. LleHTp uHepuu. AIIUTUBHOCTS Macebl. Teopema o IBIKeHHHU LeHTpa uHepuuH. CucteMa LeHTpa 2.
uHepuuu. MOMEHT HMIyNbca. 3aKOH COXpaHEHHMS MOMEHTa HMIyJibca. MOMEHT CHJIbl. YpaBHEHHE 2. 1,

MOMEHTOB. J[BIDKeHHE B IIEHTpaJbHOM noiie. Pabora m kmHermdeckas sHeprus. MomHocTb. CBs3b MEXIY V-1
KUHETUYECKUMHU DHEPrHsSMH B DPa3IUYHBIX CHUCTEMax OTcYeTa. OHEprHs [BIDKEHHs Tela Kak LEJoro.
Buytpennss sueprus. KonceppaTuBHble U HeKOHCepBaTHBHbIEe cuuibl. IloTeHIManbHas SHEpPrus. 3aKoOH CO-
XpaHEeHHs SHEepPruu B MexaHHKe. OOmedH3nyecknil 3aKOH COXpAaHEHMsS! SHEPIUH. YpPaBHEHUS IBIDKCHUS U
PaBHOBECHsI TBEPIOro Tena. IIOHATHE CTaTHYECKHM HEONpPEeAENCHHBIX CHCTEM. DHEPrusl ABIDKYIIETOCsS Tela.
MOMEHT MHEpIMH Tella OTHOCUTENBHO OCH. BpamatensHbiii MoMeHT. OOmIye CBOWCTBA KUAKOCTEW U ra3oB.
VpaBHeHHsT paBHOBeCHs] ¥ JBIDKGHHS JKUIKOCTH. lVjmeanpHass W Bs3Kas OKUAKOCTh. ['MapocraTHka
HEeC)KMMaeMOH KuakocTH. KuHemarndeckoe oONMCAaHHME IBIDKEHUS KUAKOCTH. CTalMOHAapHOE IBIDKCHHE
uneansHoi xuakocti. Koaddunment Baskoctu. Tedenne xuaxoctu no Tpyode. @opmyna [lyaseiins. 3akoHbI
nomobus. ®opmyna Crokca. ['mapoauHamMudeckas HeycTOHUHBOCTh. TypOyIeHTHOCTb. YIIpyrue HanpspKeHHS.
3akon ['yka. PacTshkeHHE U CoKaTHE CTEPIKHEH.

11




Tema 2. MonekynsipHas (u3uKa M TEPMOAMHAMHKA. [lusamuueckue
CTaTHCTUYECKHE 3aKOHOMEpHOCTH B (m3mke. CTaTHCTUUCCKUH M TepMOAMHAMHYECKHH MeToxsl. TerioBoe
JIBIOKEHHE. MaKpOCKOIIMYECKUE MapaMeTpbl. Y PaBHEHUE COCTOSHUSA. BHyTpeHHss sHeprus. MIHTeHCHBHbBIE U
OKCTCHCHBHBIE ITapaMeTphl. YPaBHEHHE COCTOSHHS HJealbHOro rasza. OCHOBHBIE 3aKOHBI HAEATHLHOTO Ta3a.
JlaBieHne ra3a ¢ TOYKU 3pEHHS MOJEKYIIPHO-KHMHETHYECKOH TeopHH. MoleKyIIpHO-KHMHETHIECKUH CMBICT
TemmepaTypbl. BepostHocTs M utokTyanmu. Pacmpenenenne MakcBemuia. PacnpeneneHue 9acTui 1o
a0COIIOTHBIM 3HAUCHUSM CKOpOCTH. CpeqHss KHHeTHYecKast SHeprus yacTull. CKOPOCTH TEIIOBOTO JIBIKEHHUS
gactun. Pacnpenenenne bomsnmana. Pacmpenenenne I'mb6ca. TemmoeMKOCTh MHOTOAQTOMHBEIX —Ta3OB.
O6paruMble M HeoOpaTHMbIE TEIUIOBbIe Hpouecchl. IlepBoe Hawado TepMogMHAMHKH. DHTpomus. Bropoe
Ha4yalxo TePMOAMHAMUKH, TEPMOJHHAMHYECKHE MOTEHIHANEl U YCIOBUS PAaBHOBECHS. 1epMOIMHAMHUYECKHE
npeoOpa3oBanus. TerutoBbie MammHbl, [{ukn Kapuno. Makcumanbnsiit KITJ[ TermioBoit mamuabl. [IpuHImn
Bo3pactanus sHTpornuu. [lonstue o pusndeckoii kuneruke. Juddysus u teruronpoBoaHocts. Koadpumment
mudoysun.  Koadoumuent temmonpoBogHocTd. TeMmepaTyponpoBOAHOCTh. BpeMs BEIpaBHUBaHHS.
Juddy3us B razax u TBEpABIX Tenax. Bsskocts. JMHaMHYecKHMH ¥ KHHEMAaTHYECKUH KOd(QPUIMEHT
BA3KOCTM Ta30B M OKMAKOCTEH. DJIeKTpHYecKHMH TOK B Bakyyme. TepMO3JIEKTPOHHAs SMHCCHS.
OnexTpuyeckHii TOok B Trase. Ilpomecchl HOHM3amMM ¥ PEKOMOHMHAIMU. OJEKTPONPOBOAHOCTH
c1a0OMOHU3UPOBAaHHBIX Ta3oB. I[loHsATHE 0 MIa3Me. ITna3mennas wacrtora. /[lebaeBckast [UIMHA.
DnekTponpoBogHOCTs MIa3Mbl. @Da3bl U (Ha3oBble MpeBpalleHus. YcioBue paBHoBecus (a3. Pas3oBbie
nuarpammel. YpaBuenue Kuameiipona — Kiaysuyca. Kpurtmdeckas Touka. MeracTaOHIBHBIE COCTOSIHUSL.
Tpoliinas Touka. YpaBHeHue Ban-nep-Baanbca. @a3zoBble nepexo/ipl BTOPOro poja.

18/-

20

K/p

Tema 3 QHGKTpI/I‘leCTBO U MAard€THU3M. Ilpeamer KilacCUUECKOH AIEKTpOAMHAMUKH. Mnes
Onm3koneiicTBHs. DIEKTPHYECKUH 3apsiil U HANPsHKEHHOCTh DJIEKTPHYECKOro Iois. J{MCKpeTHOCTh 3apsja.
3akon Kynona. IlpuHiun cynepnosuuuu. DIEKTPUYECKUid Iunoib. [1oToK BekTopa. DieKTpocTaThuecKas
Teopema ["aycca. Pabora anekrpocratnueckoro nojst. LIupkynsuus snekrpocrarnueckoro noss. IloreHuuan.
CBs13b IIOTEHIHANA C HAIPSHKEHHOCTBIO DJIEKTPOCTATHYECKOT0 TOJIL. IIpOBOIHNK B 3JI€KTPOCTATHIECKOM HOJIE.
Wpneanbublii npoBoHUK. [IoBepXHOCTHAS IUIOTHOCTH 3apsaa. [ paHUUHbBIE. YCIIOBUS HAa IPAHULIE «IIPOBOJIHUK —
BaKyym». OIIEKTpOCTaTH4eckoe Ioje B moaocThH. KodGhHIMEeHThI 3JMeKTPOCTATHYECKOH EMKOCTH U
JNIEKTPOCTATHUECKONH HMHAYKIMH. EMKOCTh KOHIEHCATOPOB pAa3IMYHOH I€OMETPHYECKOH KOH(UIYpaInH.
DHeprusi B3auMOAEHCTBHS AJIEKTPUYECKUX 3apsiI0B. DHEPIUsl CUCTEMbI 3apsDKEHHBIX IPOBOJHUKOB. DHEPIUs
KoHzeHcatopa. [ITOTHOCTh SHEePrUH AIEKTPOCTATHIECKOTO MO, Y CIIOBHE CYIECTBOBAHMS TOKa. 3aKoHbI OMa
n Jlxoynsa — Jlenuna. Ctoponnue cuibl. DJIC ragpBaHudeckoro aneMeHra. 3akoH OMa ajist ydacTka LEnu ¢
rajgbBaHn4YeckuM 31eMeHToM. [IpaBuna Kupxroda. Dnekrpudeckuid Tok B crutoutHoi cpezae. Cuna JlopeHua u
cuna Amnepa. Bexrop MmaruutHol uHAYKIHH. OCHOBHBIE ypaBHEHMSI MATHETOCTATUKH B BakyyMme. MarHuTHoe
II0JIe TIPOCTEHIINX CHCTeM. [[BIDKeHne 3apsDKeHHON YacTHIBI B JIEKTPUIECKOM M MarHUTHOM HOJISIX. BUTOK ¢
TOKOM B MarHUTHOM moie. [IoTeHInanbHas SHEPrus BUTKAa ¢ TOKOM BO BHEIIHEM MarHMTHOM moie. Pamka ¢
TOKOM B OJHOPOJHOM MarHUTHOM mojie. MOMEHT cui, JeHcTByIONMi Ha paMKy. HAYKTUBHOCTH AJHMHHOTO
coneronya. Kospdurment 3anmuoit naaykimy. 3akon bruo — Capapa. IIpuanmn cyneprnosunyun. Marautaoe
1oJie KPYroBOTroO TOKa. SIBieHHe anekTpoMarHUTHOM uHAyKuuu. [IpaBuno Jlenma. MarHuTHas sHeprust Toka.
[110THOCTH MarHUTHOM SHEPruu. DHEPrus ¥ CUIIbL. [ITOCKUHA KOHIAEHCATOP € AUDICKTPUKOM. DHEPTUS AUTIOINS
BO BHEIIHEM 3JieKTpocTaTndeckoM nose. Ilonmspuzaunonnsie 3apsnasl. IlonspuszosanHocts. HeogHoponnas
MOJISIPU30BAHHOCTb. DNeKTpHuyeckoe cMemieHue. OCHOBHBIE ypaBHEHMS BIEKTPOCTATHUKU JUADIEKTPHKOB.
I'paHnuHbIe YCIOBMS Ha TpaHHIE pasfela «AUIEKTPUK - AUDIEKTPUK» U «IIPOBOJHUK — IHIIEKTPHK».
IIIOTHOCTE JHEPrHU JJIEKTPOCTATHIECKOrO IO B AWIJIEKTpHKe. J[TMHHBIA CONCHOHMJ C MAarHEeTHKOM.
Monexynspusle Toku. Hamarunuennocts. Heonnopoanas HamarHMueHHOCTh. HampspkeHHOCTh MarHUTHOTO
monst. OCHOBHBIE YpaBHEHHsS MAarHeTOCTaTHKUA B BemecTBe. [ 'panuunsie ycnoBusa. PapameeBckas u
MAaKCBEJUIOBCKasl TPAKTOBKA SIBJICHUS JJICKTPOMAarHUTHOW MHAYKIHMU. Tok cMmemenus. CucreMa ypaBHEHHH
MakcBenna. BeKkTopHbIH U cKansapHBI moTeHIManbl mojst. CKOpOCTh PaclpOCTPAaHEHHS SJIEKTPOMArHHTHBIX
Bo3MmynieHnit. BonnoBoe ypaBuenue. [InoTHocTh 3HepruM. [I1O0THOCTH MOTOKA PHEPTHH. YCIOBHUE MAOCTU
TokoB cMenieHns. Tokn @yko. KBasnucranyonapHeie sBICHUS B TMHEHHBIX TPOBOJHUKAX. Y CTAHOBJICHHE U HC-
Yye3HOBEHHE TOKa B Lienu. I'eHeparop mepemeHHoro toka. Mmmemanc. llenu nmepemenHoro toka. JBmkeHue
IIPOBOJHHKA B MATHUTHOM HOJIE.

18/-
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Tema 4. ®usuka KonecOaHUI U BOJH. Monstne 0 KoneGaTeTbHEIX nporeccax. EnuHbIi
MOAX0A K KOJIeOAaHMAIM pa3nu4HOH (u3HYecKod HpHPOIsl. AMIUIHTYZAa, KpyroBas 4YacToTa, ¢asa
rapMoHH4ecKux KonebGanuid. ClO)KeHHE CKaJSIPHBIX M BEKTOPHBIX KoseOaHuil. KommekcHas ¢opma
IpecTaBIeHus KoneOaHuil. BexropHble nuarpaMMel. MasTHUK, TPy3 Ha NpyXHHE, KoneOaTeNbHbI KOHTYD.
CBoOonubple  3aTyxatomme Kkonebanms. Koaddumuent 3aTyxaHus, JOrapu(pMHYECKHH  IEKPEMEHT,
1106poTHOCTh. Pa30Bas MIOCKOCTh OCLMILIATOPA. DHEPreTHYECKUe COOTHOLIECHUS Ul ocumiuisiTopa. [lonsaTue
0 CBSI3aHHBIX OCHMILIATOpaX. JeHCTBHE MePHOJUIECKAX TOTYKOB HA TAPMOHUYECKHH OCHMIIIATOP. PezonaHc.
OcuiaTop  Kak — CHeKTpanbHBIE  mpubop. MopynmupoBanuble  koneOaHuss. CHEKTp —aMIUIMTYJHO-
MOJIYJIUPOBAHHOIO KoJjeOaHus. BpIHykJeHHbIE KOIEOaHUsS OCLIUIATOpPA MOA ICHCTBHEM CHHYCOMAAIBHON
cunbl. AMITyaa u (as3a IpH BBIHYXIEHHBIX KoneOaHusx. Pe3onancHsle kpusble. IIpornecc ycTaHOBICHHS
KonebaHuil. BpeMs ycTaHOBIICHUS U €T0 CBSI3b C JOOPOTHOCTBIO. BhIHYKIEeHHBIC KONEOaHHS B DIEKTPUISCKUX
Hersx. MeToj KOMIUIEKCHbIX aMmuutyn. Ilapamerpuueckue KoneGaHMs OCHMILIATOpA. DHEPreTHuecKHe
cootHomenust. [lapamerpuaeckuii pesonanc. Hemuneiinenii ocmuisitop. dusndyeckue CHCTEMBI, COJEepIKaIIie
HenuHeHOCTh. ABTokoneOaHus. OOparHast cBs3b. IIOHATHE O peNaKCAIIMOHHBIX KOJIeOaHHUsAX. BOMHEL
ITnockas crauuonapHas BosHa. Ilnockast cuHycoupjanbHas BojHa. berymme u crtosiune BoiHbl. dazoBas
CKOpOCTb, MJJIMHA BOJHBI, BONHOBOe uHcio. Oddexr J[ommaepa. CkamsipHble M BEKTOPHBIC BOJIHEL
IMonspuzanus. MHaTepdepeHnns CHHYCOMTANBHEIX BONMH. PacrpocTpaHeHHe BOJNH B Cpefax C JHCIIEPCHEH.
I'pynmoBas ckopocTb U ee cBs3b ¢ (a3oBoil ckopocThio. HopmasbHast u anHoManbHas aucnepcuu. OJHOMepHOe
BOJIHOBOE ypaBHEeHHe. IIpo/iobHEIE BOJIHEI B TBEPIOM Tele. Bektop YMoBa. Yrpyrue BONHBI B Ta3ax M XKHA-
KoCTsX. YnapHble BosHBL. Ilnockue asnexTpoMarHuTHbIe BOJHBI. Ilonspusauus BoiH. Bektop IloliHTHHra.
Wsnydenue punons. Chepuueckue U UIHHAPUYECKHE BOJIHBL MHTEp(hepeHIs MOHOXPOMAaTHYECKHX BOJIH.
KBasumoHOXpoMaTHueckue BONMHBL. DyHKINS KOrepeHTHOCTH. MHTepdepeHIys KBa3MMOHOXPOMATHIECKHX
BONH. HHTepdepomerpsl. BpeMeHHOe ¥ cHEKTpalbHOE pPacCMOTpeHHE HWHTEeP(EPEHIMOHHBIX —SBICHUMH.
Hpuniun [roiirenca — Openenst. [pubmmkenne Openens. Unterpan u audpakuus Openens. [pubiamkenue
Opaynrogepa. IIpoctsie 3amaun muppaknuy: IUpakys Ha OJHOW M Ha MHOTMX miessax. JludpaxnuoHHas
pemrerka. Judpakuus Ha KpyriaoMm orsepcetud. udpakmus PpayHropepa M CIEKTpaIbHOE PA3IOKEHHUE.
JudpakunoHHass penieTka ¢ CHHYCOUAAIBHON mporyckaeMocThio. [Ipumuumn ronorpaduu. Pacnpoctpanenue
cBeTa B BemecTse. Jlucriepcust AMANIEKTpudeckoii nponnmaemocty. Ilornomenne cseta. [Ipo3payunsie cpembl.
IMonsgpu3anust BONH TPH  OTPOKEHHH. OIEMEHTHl  KPHCTAUIOONTHKH.  OJIEKTPOONTHYECKHE U
MAarHUTOONTUYECKHUE SIBICHUSL.

18/-
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Tema 5. KBanToBas 1 aToMHas (I)I/I3I/IK3.. IpoTtuBopeuns knaccuueckoi ¢pu3uku. [Ipobaemsr
u3IydeHust depHoro Tena. Dortoomexrpuueckuil d¢pdexT, cTabMIbHOCTE U pa3Mepbl atoma. OTKphITHE
noctosiHHoW Inanka. KBaHToBass MexaHuKa. PensTuBMCTCKAas MeXaHUKA. DJEMEHTbI CHELMAIbHON Teopuu
otHocuTenbHOCTH. CTpoeHWe aTOMHOro sapa. AromHas ¢Qusmka u dHepreruka. OOocHOBaHHE uIeH
KBaHTOBaHMsS (JUCKpeTHOCTH): ombITel @®panka u ['epra, omertel IlltepHa u I'epmaxa, pe3oHaHCH BO
B3aUMO/ICHCTBUN HEHTPOHOB C ATOMHBIMH IpaMu, TMOHOB ¢ HykJIoHaMu. [IpaBuiio yacror Bopa. Jluneituareie
CHEKTPbI aToMOB. [IpUHIMII COOTBETCTBUS. DHEPTHUsl M MMITYJILC CBETOBBIX KBaHTOB. Dotorddext. Dddext
KomnTona. DneMeHTapHas KBAaHTOBas! TEOPHs U3IyUCHNS. BBIHY)XIeHHOE CIIOHTAHHOE H3TydeHHe (QOTOHOB.
Koadpduuuentsr Diinmreiina. TemyioBoe paBHoBecue u3nydenus. I'mmore3za ne Bpoitmst. Iudpaxmus
anekTpoHoB. Jludpaknus HeliTpoHoB. MukpouacTHa B AByXienaeBoM uHTepdepomerpe. CooTHOMIEHHS
HeomnpeneneHHOCTeH. OIeHKa OCHOBHOIO COCTOSHHSL aTOMa BOJOPOAA M DHEPIHH HYIEBBIX KoyeOaHHi
ocuuiTopa. OObICHEHHE TYHHEIBHOTO 2 deKTa 1 YCTOHYMBOCTH aToMa. BOIHOBBIE CBOHCTBA MUKPOYACTHI]
1 COOTHOIICHUs HeolpeaeneHHocTeil. HaGopbsl OJHOBpPEMEHHO H3MEPHMBIX BEIHYMH. 3aTaHHE COCTOSHHS
MHKPOYACTHUII; BOJHOBAsl (DYHKIMS, €e CTaTUCTHUYECKHH cMbIcl. CyNeprmo3uius COCTOSHHII B KBaHTOBOU
Teopud. AMILIHTYAA BeposiTHocTeld. OOBsCHEHHE TOBEICH S MaKpo4acTHLbI B HHTepdepomerpe. OObsicHeHHE
mudpaknud HEHTPOHOB Ha KpHCTaule. BeposTHOCT, B KBaHTOBOH TeopuH. BpemeHHoe ypaBHeHHe
IIpenunarepa. Cranmonapaoe ypaBHenue lllpennnrepa; craoHapHOe cOCTOSHHE. YacTUIIEI B OJHOMEPHOM U
TpeXMepHOM sfIuKax. YacTuma B OZHOMEPHOH mpsMoyroibHOU siMe. [IpoxoskIeHHe 4acTHLBI Ham U MO
OapbepoM. I'apMoHnUYeckuii ocmuyuITOp. MHEpIHaNbHBIE CHCTEMBl OTCYETa M HPHHIUII OTHOCHTEILHOCTH.
IIpeobpa3zoBanne [ammmnes. VHBapuaHThl npeoOpa3oBaHus. AOCOJIOTHBIE W OTHOCHUTENIBHBIE CKOPOCTH U
yckopenus. IloctynaTsl crenuansHOi Teopun oTHocutenbHOcTH. [IpeoOpasoBanue Jlopenua. CrnenctBust u3
npeobpasoBanus JIopeHIa: cokpaleHne JBIKYIINXCS MacIITabOB [UIMHBI, 3aMEUICHHE JBIDKYIINXCS 9acoB,
3aKOH CJIOXKEHHUSI CKOPOCTeH. PensTHBHCTCKMI MMITyIbc. YpaBHEHHE NBIDKCHHS DPEISITHBUCTCKOM YaCTHIIBL.
PaGota u »sHeprus. VIHBapHaHTHOCTh ypaBHEHHUS IBHMXXEHHS OTHOCUTENBHO IpeoOpasoBaHusi JlopeHna.
VuBapuanTtsl npeodpasoBanus. [IpeoOpasoBanns VIMiynbca M dHEprHyu. 3aKOHBI COXPAHCHUS JHEPrHU U
nmiynbea.  CronkHoBeHme 4wacth. Cucrema 1meHTpa wuHepnuu. IloporoBast oHeprus. IlpuHimn
OTHOCUTEIBHOCTH B 3JEKTpoANHAMHUKE. OTHOCHTEIbHOCTh MATHUTHBIX U DJIEKTpHYecKuX mHoned. Yactuua B
cepuueckl CHMMETPHYHOM IIone. BonmopomomomoOHble aToMmbl. DHepreTHdeckue ypoBHH. IloTeHImaist
BO30OYXKIeHHs M HoHHM3aluyu. CHEeKTpHl BOJOPOAONONOOHBIX aTOMOB. IIpocTpaHCTBEHHOE paclpenencHHe
3JIeKTpoHa B atoMe Bozpopoza. Llupuna ypoBHei. CTpyKTypa 3JE€KTPOHHBIX YPOBHEH B CIIOXKHBIX aTOMaXx.
Tunel 3K 371€eKTpoHOB B atromax. [Ipunnun [Maymu. Ilepuomndeckas cucrema snementos JI. M. Menzeneesa.
Morexyna Bomopona. OOmenHoe B3amMozeictue. dusnueckas npupojga Xummdeckod cpssu. HMonnas u
KOBAJICHTHAsI CBSI3H. DIEKTPOHHBIE TEPMBI ABYXaTOMHOW Mouekyibl. KoneOaHus U BpalieHHs ABYXaTOMHOMU
Monekynsl. KonebarenbHass ¥ BpamiaTenbHash CTPYKTypa TepMoB. KoneOaHHS MHOTOaTOMHBIX MOJEKYII.
Monekymsipusle crekTpsl. CTpoeHHe aTOMHBIX siiep. DeHOMEHOIOrnIecKrue MO spa. SInepHble peaKiuH.
MexaHU3MBI SIEPHBIX peaknuil. PagnoakTHBHBIE IpeBpalleHus] aTOMHBIX siiep. Peakuus siiepHOro OeneHus.
Ilennas peakuust neneHus. SlnepHsii peaktop. [IpoOiemMa HCTOYHMKOB SHEPTHH. TepMOsIEpHBIC PEaKIH.
OHeprus 3Be3/1. YTpapiseMblii TepMosiiepHblii cuaTe3. KoaddumuenTsr DiHmTElHAa 111 WHIYINPOBAHHBIX
MepexoZoB B IBYXypOBHEBOH cucTeMe. [IpuHIuMN paOoTHl KBAaHTOBOIO TIeHepaTopa. TBepIOTelbHbBIE U
rasopaspsiansie nasepsl. Pamrocnextpockonus. [TepBolid Masep. Meron Tpex ypoBHeH. OTKPBITHIA pe30HATOP.
ITepBere mazepsl. CTaTHCTHYECKOE ONMMCAHNE KBAHTOBOH CHCTEMBI, pa3iniie MeX/y KBaHTOBOMEXaHHIECKOU U
CTaTUCTUYECKOH BeposTHOCTAMU. Teopema HepHera u ee cienctBus. CUMMETpHst BOTHOBOM (DyHKITMHM MHOTHX
OJMHAKOBBIX 4yacTULl. KBaHTOBBIE HMaeanbHbIE Tasbl; pacnpenencHus boze n @epmu. CTpoeHHe KPHCTAIIOB.
HccnenoBanue KpHCTANIMYECKUX CTPYKTYP METOAAMHU PEHTTE€HO-, JJIEKTPOHO-, HelitpoHorpaduu. TodeuHsre
neeKTsl B KpHCTAUIAX: BaKaHCUM, HPHMECH BHEIPEHHsS, HPHMECH 3aMmelleHus. KpaeBble M BHUHTOBEIC
JUCIOKANUH. JIUCIOKanuss UM IIACTHYHOCTh. AKYCTHYECKHE H ONTHYECKHE KOJIeOaHUsI KPHUCTAJLTHIECKOH
pemeTkn.  DKCIIEpUMEHTalIbHOE HCCIEN0BaHUE KONeOATENbHOrO CIIEKTpa: MOIIONeHne HH(pPaKpacHOro
H3IIy9eHUs] B HOHHBIX KPHCTAILIaX, KOMOMHAIIMOHHOE paccesHue, Heynpyroe paccesHue HeiitpoHoB. [TonsTue
o ¢Qononax. TemroeMKOCTh KpPHUCTAUIOB IPH HHU3KMX U BHICOKHX TeMIepaTypaX. Pemerounas
TerionpoBoaHocT. O kBasmmmmynbce  Qonona. Ilpomeccer  mepebpoca.  Pasmepnbiii  3ddekT
TEIJIONPOBOTHOCTH KpUCTAILIOB. DddekT MecchayIpa U ero npuMeHeHHe. IIEeKTPOIPOBOAHOCTh METAILIOB.
Hocurenu Toka B MeTajulax, TOYHOCTh KJIACCHUECKOH 3JIEKTPOHHON TEOpHH. DICKTPOHHBIH (epMu — ra3 B
Meraiie. HocuTenmn Toka Kak KBa3HYACTULBI, DJIEKTPOHHAS TEIUIOEMKOCTb. ODJEMEHTHl 30HHOW TEOpHU
KpHCTAJUIOB. 30HHAsE CTPYKTypa SHEPreTHUECKOrO CIEKTpa 3JIEKTPOHOB. YpoBeHb Pepmu. IloBepxHOCTH
®Depmu. Uncao IeKTPOHHBIX COCTOSIHUN B 30HE. 3aIOIHEHUE 30H; METAIUIb, TUICKTPHUKH, IOIYIPOBOIHUKH.
Ionstre nmplpoyHoll  mpoBoauMocTH. COOCTBEHHBIE M INPUMECHBIC IOJTYNPOBOAHHKH. SIBIeHHE
CBEPXINPOBOAUMOCTH. TepMoaMHAMHKa CBEpXIPOBOAHMKOB. KymepoBckoe crmapuBaHue Kak HEOOXOTUMOE
ycnoBue cBepxnpoBoauMocTu. KymonoBckoe oTrankuBanue u (OHOHHOE HpuUTshkeHHe. I[loBepxHOCTHas
SHEPTUs Ha TPaHMIEC MEXAY HOPMalbHOW M cBepXmpoBoismieii (asamu. CBEpXIPOBOJIHUKH IIEPBOTO U
BTOpOoro poxa. Pomp mpumeceii. BricokoTemmnepaTypHas CBEpXIpPOBOAUMOCTh. 3aXBaT M KBaHTOBaHHE
MarHUTHOTO NMoToKa. TyHHenbHBIH KOHTAKT. DddekT Jko3edcoHa u ero mpuMeHeHHe.
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Konmaxmmnasn paboma no npomescymounoit ammecmavuu (Kamm)

Camocmoamenvnasn paboma 6 nepuoo k3. ceccuu (CPix)

Hmozo

108

Dopmol yueOHbIX 3A0AHUT HA AYOUM OPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmobl meKyuyeco KOHmMpOA:
Konmponwvusie pabomot (K/p)

Dopmol 3a0anuil 011 MEOPUECKO20 PEUmMUH2A:

Hoxknao (/1.)

15




I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME JUCIUITJINHbI

PEKOMEHAYEMAS JINTEPATYPA

OCHOBHAA JIMTEPATYPA

1. lemunuenko, B. . ®usuka : yueonuk / B. . Jlemuguenko, U. B. Jlemuauenko. — 6-¢
u3a., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlon. marepuainsl [ DIeKTPOHHBIH
pecypc]. — (Bwicmiee oOpa3oBanme: bakamaBpumar). - ISBN 978-5-16-010079-1. - Tekct :
anektpounsiii. - URL: https://znanium.ru/read?id=426123

2. bepesun, H. FO. ®usuka: B 2 4. U.1 : yue6Hoe mocobue / H. FO. bepesun. - HoBocubupck :
WN3n-eo HI'TY, 2020. - 72 c. - ISBN 978-5-7782-4168-8. - Tekcr : snexkrponHbid. - URL:
https://znanium.ru/read?id=397520

3. bepesun, H. FO. ®usuka: B 2 4. U.2 : yue6Hoe nocodue / H. FO. bepesun. - HoBocubupcek :
Wzn-so HI'TY, 2020. - 94 c. - ISBN 978-5-7782-4169-5. - Tekcr : snekrponnsni. - URL:
https://znanium.ru/read?id=397521

JOINOJIHUTEJIBHASA JIMTEPATYPA

1. Huxkepos, B. A. ®u3uka 1715 By30B. MexaHuka u MosiekyisipHas pusuka : yueOHuk / B. A.
HuxkepoB. - Mocksa : HamkoB u K, 2021. - 136 c. - ISBN 978-5-394-00691-3. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/read?id=432244

2. TkaueBa, . A. ®usuka : maboparopusiii npaktukym / M. A. TkadeBa. - 3-¢ u3n., crep. -
Mocksa : ®JIMHTA, 2020. - 281 c. - ISBN 978-5-9765-2503-0. - Tekcr : anexkrponHsbrid. - URL:
https://znanium.ru/read?id=360967

HEPEYEHb UTHOOPMAIIMOHHO-CITPABOYHbBIX CUCTEM

1. CnpaBouno-nipaBoBasi cuctema Koncynerant [Liroc http://www.consultant.ru
2. CnpaBovHo-TipaBoBasi cuctema [apant https://www.garant.ru/

HEPEYEHDB ITPO®ECCHOHAJIBHBIX BA3 TAHHBIX

1. Ba3a oTkpbIThIX naHHBIX MuHTpyaa Poccun https://mintrud.gov.ru/opendata

2. baza naHHBIX CTaHIAPTOB U periaMeHToB DerepabHOro areHTCTBa Mo TEXHUYECKOMY
peryaupoBanuto u merposiorun (Poccranaapt) http://www.gost.ru

3. Poccwuiickuii apXuB rocyIapCTBEHHBIX CTAHIAPTOB, & TAKXKE CTPOUTEIBHBIX HOPM U
npasui (CHull) u 00pasnos opuaunueckux qokymentoB (PAI'C) http://www.rags.ru/gosts/2874/

IMEPEYEHD JIEKTPOHHO-OBPA3OBATEJIBHBIX PECYPCOB
1. 3BbC «MH®PA-M» http://znanium.com
2. Hayunas snextponHas 6ubnmoreka elibrary.ru https://elibrary.ru/
3. OBC BOOK.ru http://www.book.ru
4. DBC «Jlanwy https://e.lanbook.com/
5. VYuuBepcuretckas oubnmoreka online http://biblioclub.ru/
6
7
8
9

OBC «Grebennikon https://grebennikon.ru/
. Buneonexuuu HITP KpacHonapckoro dunmana http://vrgteu.ru/course/view.php?id=6680
. Indigo
. Moodle
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IHHEPEYEHD PECYPCOB NHO®OPMAIIMOHHO-
TEJJEKOMMYHUKALIMOHHOU CETHU "UHTEPHET", HEOBXOJIUMBbIX VIS
OCBOEHMA JUCHUMITJINHBI

HayuHo-TexHuueckas oudauoreka http://n-t.ru

Kypuan "Ksaut" - http://kvant.mccme.ru/1994/02/index.htm

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

OTKpBITHIH KOUTEMK. AcTpoHoMust. - http://www.college.ru/astronomy/index.php
Caiit "KnaccHas ¢usuka" - http://class-fizika.narod.ru/

KBanToBas u simepHas ¢usuka - http://nuclphys.sinp.msu.ru/introduction/index.html

ook wnE

NEPEYEHb MH®OPMAIIMOHHBLIX TEXHOJIOI'MH, UCIIOJIb3YEMBIX
NP1 OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IIO
JANCHUIIVIMHE, BKJ/IIOYASA IIEPEYEHDb ITPOTPAMMHOI'O

OBECIIEYEHUS
1. Onepannonnas cucrema Microsoft Windows 8.1; Microsoft Windows 10
2. ITaker oducHbix porpamm Microsoft Office Professional Plus 2010 Rus B cocrasge:
e Microsoft Word
e Microsoft Excel
e Microsoft Power Point
e Microsoft Access

. AutuBmupycHas nporpamma «Kaspersky Endpoint Security» as 6usHeca

. Cumysmsitop cetn nepenaun gaHabix «Cisco Packet Tracer»

. Penakrop nuarpamm «Ramus Educational»

. Cpena paspaborku «Visual Studio community»

. IHCTpyMEHT /151 BU3yallbHOTO MpoeKTHpoBanus 6a3 manHbix «MySQL Workbenchy
. Cpena nmpoektupoBanue auarpaMmsl kinaccoB «Modelio»

. MnTepaktuBHas cpena paspabotku «Jupyter Notebooky»

10. OucHBIN KOMITOHEHT IS aHAJIN3a JaHHBIX «Power Pivoty

11. daiinoBblii apxuBatop «7Zip»

12. Ipunoxenue s npocmorpa PDF ¢aiinos «Acrobat Adobe Reader»
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI
Jucuunnuna «Pu3nka» odecnedeHa:

AJId TPOBECACHU A 3aHSATUU JICKOUOHHOI'O THUIIA:

— y4eOHOU ayauTopuei, oOOpYyIOBaHHON y4eOHONW MeOenblo, MYJIbTHMEINIHHBIMU
CpeacTBaMU OOy4YeHUS ISl AEMOHCTPALlUHU JEKIUI-TIPEe3eHTaIU;

JUTSL TIPOBEICHUS JTa00PaTOPHBIX 3aHATHH:

— y4eOHOU ayauTopuer, 00OpyTOBaHHOW Y4YeOHOW MeOEeNbl0 M TEXHUYECKHUMH
cpeacTBaMu 0OydYeHHUs, CIyKAIIUMHU 7S TIpe/icTaBleHus yueOHoi nHpopmanmn: Cucrema eanHHII
WHTEpHAMOHaIbHAs (hopMaTta Al, TeMOHCTpAIMOHHBIE TUTAKATHI TI0 OCHOBHBIM pa3JieliaM Kypca;

- KaOWHETOM (PU3WKH, OCHAIEHHOW JIAOOPATOPHBIM O0OPYJIOBAHHEM: TUHAMOMETPHI,
ANEKTPOCKOMBI, dNeKTpoopHast MalTuHa, MOJAETh ABUTATENs] BHYTPEHHETO CrOpaHus, Mpuoop s
WM3yYEHUS CBOMCTB MJICAJTLHOIO Iasa.

- MOMEIIIEHUEM JUII  CaMOCTOSTEIbHOW pPa0OThI, OCHAIIEHHBIM KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO TOJKIIIOUEHUS K ceTh «MHTepHeT» W o0ecredeHrueM JOCTyma K
ANEKTPOHHON HHPOPMAITMOHHO-00PA30BATEIBHOM Cpe/le YHUBEPCUTETA.
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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.METOANYECKHUE YKA3ZAHUA JJISA OBYUAIOIIUXCHA 1O
OCBOEHMHIO JUCIIUITJINHbBI

» Meronnueckne  PEKOMEHIAIMM [0 OpTaHM3allii W BBITIOJHEHUIO
BHEAYTUTOPHOM CaMOCTOSTEIIHHON paOOTHI

» Meroanueckre yka3zaHus 10 MTOATOTOBKE U 0POpMIICHHUIO pedepaToB

» llonoxeHne O PEHUTHHTOBOM CHUCTEME OIICHKH YCIIEBA€MOCTH M KadecTBa
3HaHUU CTYACHTOB

» [lonoxxenune 00 yueOHO-HCCIEIOBATEIBCKON pabOTe CTYICHTOB

» Meroandeckoe mocoOre 1o BBITIOJTHEHHIO KOHTPOJILHOM paOOTHI.

» Meroanyeckoe mocoOWe IO  BBITIOJHEHUIO J1aOOpaTOpHBIX padoT ¢
UCTIOJh30BAHUEM  HMHHOBAIIMOHHBIX  TEXHOJOTWH OOydYeHWs] H  OpraHH3aluu
CaMOCTOSITEIIHBIX PaboT.

V. METOAUYECKHUE MATEPHAJIbL, ONPEAEJISIIOINUAE ITPOUENYPBI
OLNEHMBAHUMA 3HAHUU U YMEHUU, XAPAKTEPU3YIOHINX OTAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

Pe3ynbTaThl TEKYIIEro KOHTPOJS W MPOMEKYTOUHOM arrecTaiuu (HOpMUPYIOT
PEUTUHTOBYIO OIIEHKY paboTbl oOyuaromierocs. Pacnpenenenwe 0OamioB mpu
dbopMUpPOBaHUU PEUTUHTOBOM OIEHKH pPabOThl 00YYaIOIIETOCs OCYIIECTBISECTCS B
cooTBeTCTBUM C «llomoxkeHneM O PEUTHHTOBOM CHUCTEME OLICHKH YCIIEBAEMOCTH H
KauecTBa 3HAHMI CTYJACHTOB B IMPOIECCE OCBOCHUS AUCHUIUIMHBI «Du3uKa» B
dbenepaaTbHOM  TOCYJIapCTBEHHOM  OIOJPKETHOM  OOpa3oBaTEIbHOM  YUPEKJICHUU
BhICIIETO OOpa3oBaHus «PoccHiiCKMN HSKOHOMHYECKUW yHHUBepcuteT uMenu [.B.
[nnexanoBay.

Tabnuua 5
Buasbl pador MakcuMaJibHOE KOJTHYeCTBO 0217108

Boinonnenue yueOHbIX 3aJaHUI HAa ayTUTOPHBIX 20
3aHITHSIX

Texyrmmii KOHTPOJIb 20
TBOpYeCcKUil peUTUHT 20
[IpomexyTouHas arrectanus (3auem) 40
UTOI'O 100

B coorBerctBum ¢ IlojmokeHMeM O PEUTHHTOBOM CUCTEME  OIICHKH
yCIIeBaeMOCTH M KadyecTBa 3HAHMM OOy4YalOIIMXCS «IpenojaBareib Kadeapsl,
HEMOCPEACTBEHHO  BEIyIIMHA 3aHATHUS CO  CTYACHYECKOM rpynmod, o0s3aH
npouH(OPMUPOBATH IPYIIY O pacHpe/leIeHUH PEUTUHIOBBIX OasIoB MO BCEM BHUAaM
paboT Ha MEepBOM 3aHATUU y4eOHOTO MOAYNsS (CeMecTpa), KOJUYEeCTBE MOAYJIEH Mo
y4eOHOM JNHUCUMIUIMHE, CpoKaXx W (¢GopMax KOHTPOJS MX OCBOEHUS, (¢opMme
IPOMEKYTOUYHOM aTTeCcTallii, CHHKEHUHM OajuloB 32 HECBOEBPEMEHHOE BBIMIOJHEHUE
BBIJJAaHHBIX 3amaHuil. OOydaronuecs B TeueHHE YdeOHOro Moayis (cemecTpa)
NOJIy4aroT UHPOPMALIMIO O TEKYIIEM KOJIMYECTBE HAOPaHHBIX MO JUCIUIUIMHE 0asIoB
Yyepe3 JIMYHbIN KaOUHET CTYJEHTa.
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VI. OHEHOYHBIE MATEPUAJIbL IJI51 HIPOBEAEHUS TEKYIIEI'O
KOHTPOJIA U TIPOMEXYTOUYHOU ATTECTAIIUA

OrneHoyHble MaTepuanbl MO AUCHUIUIMHE pa3padOTaHbl B COOTBETCTBUU C
[TonoxxenneM o (OHAE OLEHOYHBIX MAaTEpPHAIOB B (pelepaibHOM TOCYTapCTBEHHOM
Or0/KEeTHOM 00pa3oBaTeIbHOM YUYPEKICHUU BBICHIETO oOpa3oBaHus «Poccuiickuit
DKOHOMMYECKNU yHUBepcuTeT uMeHH [.B. [limexanosay.

Ilepeuensv 6onpocos K 3auemy:

1. Tlpeamer ¢usuku. Meroabl (GU3MUECKOTO HUCCIEIOBAHUS: OIBIT, TUIIOTE3A,
AKCIIEPUMEHT, TEOPHSI.

2. Baxwneitmue stansl uctopu Gu3nku. Poiab UMKy B pa3BUTUN TEXHUKHU U
BJIUSIHUE TEXHUKU HA Pa3BUTHE (PUBUKH.

3. PasmepnocTh pusznuecknx BennuuH. OcHOBHBIC equHuUIBEI CH.

4. Tlpenmer mexanuku. Kunematuka u auHamuka. Kiaccudeckass mMmexaHUKa.
du3nvecKkre MOJICNIU: MaTepuaibHas ToUKa (4acTUIla), CACTEMa MaTepUalbHbIX TOYEK,
a0OCOJIIOTHO  TBEpAOE Telo, CIulomHas cpena. lIpoctpancTBO © Bpems.
Kunematnueckoe onucanue nmxenus. [I[psaMonnHeitHoe JBUKEHNE TOUKHU.

5. /JIBkeHHe TOYKM 1O OKPYKHOCTU. YTJOBasi CKOPOCTb U YIJIOBOE
yckopeHune. CKOpOCTh U YCKOPEHHUE NTPU KPUBOJIUHENHOM JBWKeHUU. HopmanbHOE 1
KacaTeJIbHOE YCKOpeHHUe. BEKTOp yIriioBOM CKOPOCTH.

6. OcHoBHas 3amaya AuUHAMHUKA. [lOHSATHE COCTOSIHMSI B  KJIACCHUYECKOM
MEXaHUKE. YpaBHEHUS NABWXKEHUA. Macca W uMnynbC. ['paHUIBI PUMEHUMOCTH
KJIACCUYECKOTO CITOCO0a OMMCAHUS ABMYKCHHS YaCTHIL.

7. llepBbiii 3axkoH HpOTOHAa W TOHSATHE WHEPIHAIBHOW CHUCTEMBI OTCUETa.
Bropoii 3akoH HploToHa kak ypaBHeHHe ABWkKEHUsS. Cuia Kak IPOM3BOJHAA
uMmnyibca. Tpernit 3axkoH HplooTOHa ©  3aKOH  COXpAaHEHUsS  UMILYJIbCA.
HeunepunanbHble CHCTEMBI OTCUETA.

8. Cuuel B mpupoae. Knaccudukanus u mpuMepsl CUIL

9. 3akoH COXpaHECHHs MMITyJbca Kak (yHIaMEHTAJIBHBIA 3aKOH TPHPOJIBL.
MomeHT wumnysibca. 3aKOH COXpPAaHEHHWS MOMEHTa UMIMyJibca. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

10. Pabota wm  kuHeTmdeckas dSHeprusi. MomHocTh. CBS3b  MEXIY
KMHETUYECKUMU SHEPTUSAMHU B PA3JIUYHBIX CHCTEMAx OTCYETa. DHEPrus IBUKEHUS
Tella Kak nenoro. BHyrpeHHss sHeprus. KoHcepBaTHMBHBIE M HEKOHCEPBATHUBHBIC
cunbl. lloTeHuuanbHass »SHeprusi. 3aKOH COXPAHEHUS DJHEPrUM B MEXaHUKE.
OO6miepu3nyueckuii 3aKOH COXpaHEHUST YHEPTUH.

11. YpaBHeHus [JBWKEHUS U PaBHOBECUS TBEPAOrOo Tejia. DHEPrus
JOBUXKYIIErocss Tejla. MOMEHT MHEpUMM Tejla OTHOCUTEIBbHO OCH. BpamarenbHbld
MOMEHT.

12. OO01ue cBOMCTBA KUJKOCTEH U ra30B. Y paBHEHUSI PAaBHOBECHS U JBUKCHUS
wunkoctu. MneanbHas 1 BsI3Kas )KUAKOCTb.
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13. T'uppocTatrika HECKHMMAEMOW KUAKOCTH. KuHeMaTWdeckoe OIucaHue
NBIKEHUS  KUAKOCTU.  CranMoHapHOE  JBWKEHHE  HMACAIBHOM  JKHUJIKOCTH.
KoaddunmeHT BI3kocTH.

14. Teuenune xuakoctu mno Tpyoe. dopmyna Ilyaseitnig. 3akoHbl MOAOOUS.
®opmyna Ctokca. 'mapoaunaMmuyeckast HEyCTOMUUBOCTb. TypOyJI€HTHOCTb.

15. Yopyrue nanpspkenus. 3akoH ['yka. PacTspkeHue U coxatue cTepsKHe.

16. Jlunamuyeckue M CTaTUCTUYECKHE  3aKOHOMEPHOCTH B  (DU3HKE.
Cratuctuyeckuii W TEPMOAMHAMHUYECKUUA  MeTonbl.  TermaoBoe  JABUIKEHHE.
MakpocCKOnMYEeCKUE apaMeTphl.

17. YpaBHenue coctossHusl. BHyTpeHHsis  sHeprus. VHTeHCUBHbIE U
OKCTEHCUBHBIE ITAPAMETPBI.

18. YpaBHeHue cocTosHUA HAeadbHOro Ta3a. OCHOBHbBIE 3aKOHBI HJICATHHOTO
rasa.

19. JlaBneHue ra3a C TOYKM 3pEHUS MOJIEKYJSIPHO-KUHETHUECKOH TEOpHH.
MonekyasipHO-KUHETHYECKUNA CMBICIT TEMIIEPATYPHI.

20. Pacnipenenenne MakcBemia. PacrpeneneHue yacTul 1o aOCOJIIOTHBIM
3Ha4YCHUAM CKopocTH. CpenHss KHHeTHYecKast 3Heprus yacTul. CKOpOCTH TEIIOBOTO
IBWKEeHUS yacTull. Pacnipenenenue bosbimana. TermioeMKoCTh ra3oB.

21. OOpatumMble W HeoOpaTUMBIE TeMJIOBbIe Tpouecchl. IlepBoe Haudamxo0
TEPMOANHAMUKHU. DHTPOIIHUS.

22. Bropoe Haudano TepMoanHaMHKH. TerutoBble MamuHbl. [lukn Kapwo.
Maxkcumanbnsiid KI1/] TermoBoit mammne!. [IpyHInm Bo3pactanus SHTPONUN.

23. [lonsitTne o ¢usnueckoil kuHetuke. Juddys3uss u TEmIOnpoBOIHOCTE.
Koadpdpuuuent nuhdy3un. Koadurment TEIUIONTPOBOHOCTH.
TemneparyponpoBoanocts. uddy3us B razax u TBepAbIX Tenax. Bs3KoCTb.
JluHaMU4eCKU 1 KWHEMAaTUYECKUNA KOA(DPHUIIMEHT BA3KOCTH ra30B U KUIKOCTEH.

24. ®a3pl u (a3zoBble MpeBpanieHus. YcinoBue paBHoBecus ¢a3. dazoBbie
nuarpammbl.  YpaBHenue Kianenpona — Knaysmyca. Kpurtuueckas Touka.
MeractabunbHble cocTosiHUS. TpoliHas Touka. YpaBHenue Bau-nep-Baanbca.
®da30BbIE TIEPEXOAbI BTOPOTO POAA.

25. IlpeqMeT KJIaCCUYECKON dDIEKTPOJAMHAMHUKU. OJEKTPUUYECKUN 3apsii U
HAIPSDKEHHOCTh  3JIEKTpUYECKoro rmnous. JluckpetHocTs 3apsana. 3akoH KyioHa.
[TpuHLIMT Cynepno3ulun. DIEKTPUIECKUN TUTIOIb.

26. DnekTpocratnyeckas Teopema ['aycca. PaGoTa 3jeKTpocTaTHuecKoro moJsl.
[upKyIamus 31eKTPOCTaTUYECKOTO TOJISL.

27. Ilorenuuan. CBs3b MOTEHLMANA C HANPSKEHHOCTHIO JIEKTPOCTATUYECKOTO
noss. [IpoBoiHMK B 3neKkTpocTaTndeckom nosie. MneanbHblii MPOBOJHUK.

28. IloBepxHOCTHAsI TUIOTHOCTH 3apsifa. EMKOCTh KOHIEHCATOPOB pPa3IuvyHOM
reOMETPUUYECKON KOH(PUTYpAlMU. DHEPrus B3aUMOICUCTBHS dJEKTPUUECKHUX 3apsI0B.
DHeprusi CUCTEMBI 3apsDKEHHBIX MPOBOJHHUKOB. DHEprus KoHaeHcaTtopa. IInoTHocTh
DHEPIUU IEKTPOCTATUYECKOTO TOJIA.

29. YcnoBue cymiecTBoBaHus TOKa. 3akoHbl Oma u JDxoyns — Jlenma.
Croponnue cunbl. 9JIC raibBaHUUECKOTO 3j1eMeHTa. 3aKkoH OMa Jisl yyacTKa LEenu C
rasibBaHu4YeckuM dnemeHToM. [IpaBuna Kupxroda.
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30. Cuna Jlopenua u cuna Amnepa. Bektop MarHuTHOM MHAYKUKUU. OCHOBHBIE
YpaBHEHUS MAarHETOCTaTHKKM B BaKyyMe. MarHuTHOE IOJie MPOCTEHIINX CHUCTEM.
JIBUKEeHUE 3apsyKEHHOM YaCTULIBI B JIEKTPUYECKOM U MarHUTHOM TOJISIX.

31. Butok ¢ TokOM B MarHuTHOM 1oJje. [loTennnanbHas sHeprusi BUTKa C TOKOM
BO BHEIIHEM MarHUTHOM Tmosie. PaMka ¢ TOKOM B OJHOPOJHOM MarHMUTHOM IIOJIE.
MOMEHT ChJI, IEMCTBYIOIIMIA HA PAMKY.

32. UHayKTUBHOCTh  JUIMHHOTO  cojieHouaa.  Koadduiument  B3aunmHOM
uHaykuuu. 3akoH buo — Casapa. IlpuHnmn cynepno3unud. MarHutHoe TmoJie
KpYTOBOI'O TOKA.

33. SBnenue »snexTpoMarHuTHOM wuHAyKUMU. [IpaBuno Jlenma. MarnutHas
sHepruss  Toka. [lmoTHOCT  MarHWTHOW  SHepruM. MOJEKyJISpHBIE  TOKH.
Hamarnmuyennocts. HanpsbkeHHOCTh MarHUTHOTO 1osisi. OCHOBHBIE  ypaBHEHUS
MarHeTOCTaTHKHU B BELLIECTBE.

34. dapaseeBckas U MaKCBEJUIOBCKAsl TPAKTOBKA SIBJICHHS 3JIEKTPOMArHUTHOM
uHaykunu. Tok cmenienus. Cucrema ypaBHeHuid Makcpemia. Toku Dyko.

35. Ilonarue o kojedaTeNbHBIX Mpoleccax. EAuHbIN moaxoa K KojeOaHUsIM
paznuyHOi  (U3MYECKON  MpUpoabl. AMIUIUTYHa, KpyroBas dacTtora, ¢asa
rapMOHHUYECKUX KoieOanuii. ClioxKeHue CKaJsIpHBIX U BEKTOPHBIX KOJIeOaHUIA.

36. MasTHuk, Tpy3 Ha TMpyxkKHHE, KojebarenbHbli KOHTYp. CB0OOIHBIC
3aryxatomue koineOanus. KoadouuuenT 3atyxanus, norapupMuyecKuil JEKpEMEHT,
JTIOOPOTHOCT.

37. BeiHyXJIeHHBIE KOJICOaHMSI.

38. DIeKTPOMarHuTHBIC KOJICOAHHS.

39. Bonubl. [lnockasi cranmvonapHas BoiHa. [Imockas cuHycowmanbHas BOJHA.
berymue u crosiune BosHbL. Da3oBasi CKOpPOCTb, IJMHA BOJHBI, BOJIHOBOE YHUCIIO.
Oddext Honmiepa.

40. OCHOBHBIE = 3aKOHOMEPHOCTH  T€OMETPUYECKOM  ONTUKHU.  3aBKOHBI
pacnpocTpaHEHus CBETA.

41. Chepuueckue U UUJIMHIPUYECKHE BOJIHBI. Nurepdepentus
MOHOXPOMAaTHYECKHUX BOJIH. KorepeHTHOCTS. WnTepdepenus BOJIH.
HNuTtepdepomerprl. BpemeHHOE U cieKTpallbHOE pacCMOTpPEHHE UHTEP(HEPEHIIMOHHBIX
apinennit. [Ipunnun [Noitirenca — @penens. [Ipubnmxenne dpenens. [pubmmkenue
®paynrodepa.

42. Tlpocteie 3amaun audpakuuu: nudpakinus Ha OJHOM W Ha MHOTHX IIENSIX.
Hudpakuvonnas pemerka. Judpakuus Ha KpyriioM otBepctud. Judpaxuums
@paynrodepa u chnekTpalibHOe paszioxkeHue. JludpakuvoHHas pemerka ¢
CUHYCOUJIATIBHOU MpomnyckaeMocThlo. [Ipunimn ronorpadumu.

43. Pacnpoctpanenue cBera B BemiectBe. [ucnepcusi cBera. Ilornomienue
ceeta. [Ipo3paunsie cpenpl.

44. Tlonsspuzansi BOJH TMPU OTPAXKEHUH. OIJIEMEHTHl KPHUCTAJUIOONTHUKHU.
DIEKTPOONTHYECKHE U MATHUTOONITUYECKHE SIBJICHUS.

45. TlpotuBopeunst kimaccuyeckor ¢usznuku. [IpoOreMbl W3IIydeHHS YEpHOTO
tena. @oToanexkrpudeckuii 3GPexT, CTaOUILHOCTH U pa3Mephl aTOMa.

46. 3akonbl Kupxroda, Credana-bonbpiimana, Buna ajis TemaoBoro u3mydeHus.
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47. OtkpeiTie noctossHHOM Ilmanka. KBaHTOBas mexaHuka. PenstuBucTckas
MEXaHHUKa.

48. DneMeHTHI CrieUalibHON TEOPUU OTHOCUTEIBHOCTH.

49. CtpoeHue aTOMHOTO sifipa. AToMHast (PU3UKa U SHEPTEeTHUKA.

50. IToctynatel bopa. JInneiuaTeie CieKTpbl aTOMOB. [IpuHIIUIT COOTBETCTBUSI.

51. Asnenue potordpdexra. OnbiTel CTONETOBA, 3aKOHBI PoTOIDPEKTa.

52. DneMeHTapHas KBaHTOBas TEOpHsl W3JIy4eHHUs. TerioBOe paBHOBECHE
W3IIy4YCHHUS.

53. I'unoteza ae bpoins. Jdudpaxmus snekrponoB. Judpakiuss HEUTPOHOB.
CooTHomeHus: HeompeneaeHHocTe. Bomopoaomoqo0HbIe aTOMBI. DHEPreTUYECKUe
ypoBHU. [loTeHmansl Bo30yXIeHUSI U HOHU3ALIUH.

54. CnekTpsl BOAOPOIONOI00HBIX aTOMOB. [IpocTpaHCTBEHHOE pacnpeeraeHue
AJIEKTPOHA B aTOME BOAOPOia. TUIIBI CBSI3U IEKTPOHOB B aTOMaXx.

55. Ilpunnun IMaynu. Ilepuoanueckas cucrema snementoB Jl. . Menneneena.
Monekyna Bogopoaa. OOMeHHOE B3aHMOICHCTBHE.

56. ®uznyeckas NpUpoja XUMUUYECKOU cBsi3u. MIoHHas 1 KOBaJIEHTHasI CBSI3U.

57. CrpoeHue aTOMHBIX sA1ep. PeHOMEHOJIOTHYECKNE MOJIEIH sIpa.

58. Anepubie peakiuu. MexaHU3MBbI SIEPHBIX PEAKIIUH.

59. PagnoakTHBHBIE NIPEBPALLIEHUS] aTOMHBIX siep. Peakuus sigepHOro AeneHusl.
[ennas peakuus nenenus. SAaepuslil peakrop. [IpobiieMa HCTOYHMKOB SHEPTUU.

60. Ponb poccuificknX y4eHBIX B cTaHOBIIeHWHU (u3uku. Poccuiickue y4deHbie —
naypeatbl HoOeneBckoii mpemuu no pusuke.

61. I'unoresa ae bpoitna. udpakuus snextpoHoB. Judpakius HEUTPOHOB

62. Bogopomonogo0Hpie aTOMbl. OJHEpreTHYeckne YpoBHH. [loTeHInabl
BO30YKJI€HUSI U HOHUBALIMH.

63. CriexTpbl Bo1opoa0no100HBIX aToMoB. [IpocTpaHCTBEHHOE pacmpeaeneHue
AJIEKTPOHA B aTOME BOAOPOAa. THUIIBI CBSI3U IEKTPOHOB B aTOMaXx.

64. Ilpunuun [Taynu. Monekyna Bogopoaa. OOMEHHOE B3aUMOJICHCTBHE.

65. Ilepuoanueckas cuctema snemenToB [l. 1. Menneneesa.

66. dusznveckas Mpupoja XUMHIECKOU cBsi3u. MloHHast U KOBaJieHTHAs CBSI3U.

67. CtpoeHue aTOMHBIX sifiep. DeHOMEHOJIOTHUECKHE MOJIETH SApa.

68. Anepubie peakiuu. MexaHU3MBbI SIEPHBIX PEAKIIUN.

69. PagnoakTHBHBIC IPEBpAICHNUs aTOMHBIX 1ep. Peakuus saepHoro aeneHusl.

70. Lennas peakuus npeneHus. fAnepnsiii peaktop. I[IpoGrema HCTOYHHKOB
SHEPTHUHU.

71. Ponb pOCCUICKUX YYEHBIX B CTAHOBJIICHUH (DU3UKH.

72. Poccuiickue yuenble — gaypeaTtsl HobeneBckoi npemun no Gusmuke.

Tunoevle npakmuueckue 3a0aHUA K 3a4emy
1. Ha pucynke R1=120Mm, R,=150m, Rs=130wm, E1=12B, E2=32B. Haiitu
TOK 4epe3 pe3uctop Rs
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2. Haiitu ypaBHeHHe TpaekTopuu TOYKH Y(X), €CIM OHAa JABIIKETCS IIO
3akoHaM: X=Asinet, y=Acosot. 300pa3uth rpaduk 3Tol TPaeKTOPHH.
3. Komneco kaTtuTcst Mo ropu30HTAIBHON TTOBEPXHOCTH 0€3 MPOCKaIb3bIBAHHS

CO CKOpPOCThIO 2 M/C. MrHOBEHHasi CKOPOCTh TOYKH, HAXOSAILIEHCS HAa BEpIIMHE
KoJieca paBHa?

4. JIBa Tema maccamMu my = 1 KI 1 mp = 2 KT aJar0T ¢ OJWHAKOBOM BBICOTHI
0e3 HavyalbHOW CcKopocTH. UemMy paBHO OTHOIICHHWE BEIMYWH KHHETHYECKOU
sHepruu Ten Exi:Ex, B MOMEHT CTOJIKHOBEHMS C TOBEPXHOCTHI0? CONpPOTUBIECHUEM
BO3yXa MOKHO TIPEHEOPEUb.

S. Kosneco katutces no ropu30HTaNbHOM MOBEPXHOCTH 0€3 POCKAIb3bIBAHUS
CO CKOpOCTBbIO 2 M/C. MrHOBEHHass CKOPOCTb TOYKHM, HAXOASLICHCS B MECTe
KOHTAKTa KOJIECa C IOBEPXHOCTHIO paBHA?

Ilepeuensv navopamopuvix padom

JlabopaTtopHas paborta Ne 1 «OnpeneneHue NOrpenIHOCTENH IPU U3MEPEHUSIX.

JlabopaTopHass pabora Ne 2 «MccriemoBaHue KOCOro yjapa O HaKIOHHYIO
TUIOCKOCTBY.

JlabopaTtopHas padota Ne 3 «Ynpyruil yaap mapoBy.

JlaGopatopHas pabora Ne 4 «OmpeneneHue MOMEHTOB HWHEPIUU METOJ0M
KOJIeOaHUID».

JlabopaTopHass pabota Ne 5 «Omnpenenenue paauyca KpPUBHU3HBI BOTHYTOMN
MMOBEPXHOCTH METOJIOM KaTarOIIETOCs IIapruKay.

JlaGoparopHas paboTa Ne 6 «Ba)kHOCTb BO3yXa U METOJIbI €€ U3MEPECHUS».

JlaGoparopHas pabora Ne 7 «OmnpeneneHue mokazaresiis aaunadaTbl METOIOM
Knemana u Jlezopmay.

JlabopatopHas pabora Ne 8 «Ompenenenue kodPuIlMeHTa MOBEPXHOCTHOTO
HATSOKEHUS BOJBI METOJIOM OTPBhIBA KOJIBIIA.

JlabopaTtopHas pabota Ne 9 «Onpenenenne Kod3hGUIIMEHTA BI3KOCTH KUIKOCTH
o Metoy CTokcay.

JlabopaTtopnas pabota Ne 10 «Onpenenenue BI3KOCTH BO3/IyXa, CPEAHEH NITUHBI
cB0O0OHOTO TIpoOera MoIeKydI U UX 3PGHEKTUBHOTO AUAMETPaY.

JlaGoparopHas pa6ota Ne 11 «MocCTOBOM METO1 U3MEPEHUINY.

JlaGoparopHas pabotra No 12 «M3yueHue sIBIGHUSI DJICKTPONPOBOJHOCTU H
OTIpe/IeIICHUE YISTBHOTO COMPOTHRIICHHS METAIIIAY).

JlaGoparopHas padora Ne 13 «M3yueHne 3aKOHOB KOJIe0ATEILHOTO IBUKEHUS C
MTOMOIIBI0 MAaTEMaTHIECKOTO MasTHUKAY.

JlabopaTtopHnas padota Ne 14 «OmnpeneneHre yCKOpEHHsI CBOOOTHOTO MaICHUS C
MOMOIIBIO (PU3HUUECKOTO MAsITHUKAY.

JlabopaTtophnas pabota Ne 15 «3yueHnne konebaHU NPy KUHHOTO MAsSTHUKA.

JlaGoparopHas pabora Ne 16 «OmpeneneHue IJIUHBI CBETOBOWM BOJHBI TMIPH
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MOMOIIHY JU(GPAKIIUOHHON PEIIETKIY.

JlabopaTtopHas pabora Ne 17 «OnpeneneHue KOHUEHTpAlMUd PACTBOPOB MpU
MIOMOIIHY TOJIIPUMETPAY.

JlabopaTtopHas pabora Ne 18 «VI3MepeHue BBICOKMX TEeMIEparyp € MOMOIIbIO
ONTHYECKOTO MUPOMETPAY.

JlabopatopHas pabota No 19 «CHsTHe XapaKTepUCTUK U OINpeeicHHe
napameTpoB (HOTODIEMEHTAY.

JlaGoparopHas pabota Ne 20 «M3ydenuwe crekTpa BOAOPOAA M OMNPECICHUE
noctosinHoi Punbepray.

Tunoevie mecmogwie 3a0anus:

1. MarepuasibHas TOUYKa — 3TO:

a) TeJo, BpalllEHUEM KOTOPOIr0 MOKHO MPEHEOPEYb;

0) Teno, pazMepamMu KOTOPOTO B YCIOBHSIX JAHHOM 337jaud MOYHO ITpeHeOpeub;

B) TE€JI0, TOCTYNATEbHBIM JIBUKEHUEM KOTOPOTO MOYKHO MPEeHeOpeyb;

I') TEJO, HAXOISIEECS] B COCTOSHUU TOKOS.

2. Kitaccuueckast MEXaHUKa U3y4aerT:

a) 3aKOHBI JIBUKEHHUS MAKPOCKONMYECKHX TeJl, CKOPOCTU KOTOPBIX Majbl IO
CPaBHEHMIO CO CKOPOCTBIO CBETA B BAKYYME;

0) 3aKOHBI IBUKEHUS OTAEJIbHBIX aTOMOB M 3JIEMEHTAPHBIX YaCTHUILL;

B) 3aKOHBI JIBM’KEHHUSI MAaKPOCKOTMYECKUX TEJI, CKOPOCTH KOTOPBIX CPABHHUMBI CO
CKOPOCTBIO CBETA B BAKyyM€;

T') 3aKOHBI JIBU’KEHHSI BOJIH, CKOPOCTh KOTOPBIX paBHA CKOPOCTH CBETA.

3. I[ToctymnarenbHOE IBUKEHUE — ITO:

a) IBJKEHHE, ITPU KOTOPOM BCE TOUKH TeJa ABMXKYTCS [0 OKPYKHOCTH;

0) IBUYKEHUE, IPU KOTOPOM BCE TOUKH TeJa JIBHKYTCS O JUIMIICAM;

B) IBIKEHWE, IIPU KOTOPOM BCE TOYKHM TeJla JBHJKYTCS IO CHHYCOWIE WIH
KOCHHYCOHU/IE;

r) JABWXKEHHE, TpU KOTOPOM IpsiMasi, COCAMHSIOIAs JBE TOYKU Tela,
nepeMenaeTcsl napauiesabHo caMoil cede.

4. Monyiab MTHOBEHHOM CKOPOCTH PABEH:

a) MepBOM MPOU3BOJIHOMN pajinyca — BEKTOPA JBIKYIICHCS TOYKU 110 BPEMEHHU;

0) BTOPOIi MPOU3BOAHON pajilyca — BEKTOPa JABMXKYIIEHCS TOUKH M0 BPEMEHU;

B) BTOPO MIPOU3BOJAHOM MYyTH 1O BPEMEHHU;

I') IEpBOM NPOU3BOIHOM MYTH 110 BPEMEHHU.

5. IlonHoe yckopeHue Teaa MOXKET ObITh OIpeieeHo 1Mo GopMmye:

a) a=.a’+a’ ;

0) a =o’R ;

B) a=dv ;
dt

r) a=¢R.

6. MexaHn4eCKUM JBUKEHHUEM Ha3bIBACTCS:
a) IBUKEHUE BJIEKTPOHA B aTOME;
0) IBYDKEHUE Tea 1Mo IPSMOU JIMHUY;
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B) ABMKEHUE TEJA [0 OKPYKHOCTH;
I) U3MEHEHUE C TEYEHHUEM BPEMEHU B3aMMHOIO PACIOJIOKEHUS Tell WIH HUX

qacTeu.

7. llpumepom (pu3MUeCcKOi MOJICTH B MEXaHHUKE SIBJISICTCS:
a) abCOJIIOTHO TBEPJIOE TEJIO;

0) Teno Ha HAKJIIOHHOM IIJIOCKOCTH;

B) TeJo, OJIBEIICHHOE HA HUTKH;

I') MOKOSIIEECs TENO.

Ilpumepwl 6onpocoe 011 onpoca:

3akons! M. HeloTOHA B Kil1acCHUECKOM MEXAaHHUKE.

Hcnonb30BaHWE ONTUYECKUX CBOWCTB MUIIEBBIX MPOAYKTOB JJISI UCCIIEIOBAHUA
UX Ka4ecTBa.

[IpuMeHEeHnE AIIEKTPOMArHUTHBIX SBJICHUH TSI UCCIIEOBAHUS KA4ECTBA
MMAIIEBBIX TPOLYKTOB.

Ilpumepvl munoegwvix 3a0anuil 0,11 KOHMPOAbHOU PAOOMbL.
1. OcoOennoctu rpaduka GYHKIUUA paCHpelesieHUs BEITUYHHBI CKOPOCTH
MOJIEKYJ HI€aIbHOTO Ta3a.

2

3.
4.
S.

HaBHeHI/IG ra3a ¢ TO4YKHU 3pCHUA MOHGKYHHpHO-KHHGTH‘{GCKOﬁ TCOPHUU.

Knaccuduxanus 1 ycTpoiCTBO TEIIOBBIX MAIIUH.
OG6paTuMble U HEOOPATUMBIC TETUIOBBIEC MPOIECCHI.
OCHOBHBIE TUIBI TETNIOOOMEHHBIX annapaToB.

Temamuka 0oxknaooe:

1.

2
3.
4.
5

JInHaMUYEeCKUE U CTATUCTUYECKUE 3aKOHOMEPHOCTH B (DU3UKE.

JlaBiieHHE ra3a ¢ TOYKU 3pEHUS] MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

MosnekynspHO-KUHETUYECKUM CMBICIT TEMIIEPATYPHI.
IIepBoe 1 BTOpOE HA4YaIO0 TEPMOAUHAMUKM.
[ukn Kaprno. Makcumanbsubiii KII/[ TermmoBoi MalimHbI.
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TunoBasi CTPYKTypa 3a4eTHOI0 3aJaHUS

Haumenoeanue OUECHOUYHO020 mamepuaia

Maxkcumanvnoe Koiuuecmeo
oannoe

Bonpoc 1 YpaBHeHue cocTosiHUS uUAcaIbHOro raza. OCHOBHbIE
3aKOHBI HJI€aJIbHOIO rasa.

10

Bonpoc 2 Warepdepenuuss BoiaH. KBa3uMOHOXpOMaTHUYECKHE
BoJIHBI. DYHKIMS KorepeHTHOCTU. MHTepdepomeTprl. BpemenHoe u
CIEKTPAIBHOE PACCMOTPEHHE HWHTEPPEPEHIMOHHBIX  SBICHHA.
WUntepdepennuss  BoaH.  KBa3sMMOHOXpOMAaTHYECKHE  BOJIHBI.
@ynkius KorepeHTHOCTH. HTEphepomeTpsl. BpemenHoe u criekt-
paJIbHOE pacCMOTpeHNe HHTEP(HEPEHIIMOHHBIX SIBICHUN.

10

Ilpakmuueckoe 3adanue 3amkuyTas karymka u3 100 BUTKOB
mwiomansio 10 cM? moMmemieHa B OZHOPOZHOE MAarHHTHOE MOJIeE,
MEePIEHIUKYISIPHOE  TUJIOCKOCTH  OCHOBaHMsI — KaTymiku. [lpu
n3MeHeHnn MmarHuTHoro mojsi Ha AB =0,1 Tn3aBpems At= 0,1
¢ B karymke Bbgensercs 0,001 JIx rtermmorsl. Yemy  paBHO
COINPOTUBIICHUE KATYIIKH.

20
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IToxa3aTenn u KPUTCPHUH OICHUBAHNUA IVIAHUPYEMBIX PE3YyJIbTaTOB 0OCBOCHUSA KOMHeTeHHHﬁ H pe3yjibTaToB Oﬁy‘IEHI/Iﬂ,
IHIKaJa ONCHUBaHUA

Tabnumua 6
Ixana oueHuBaHUsA dopmupyembie NHaukaTop 10CTHKEHUSA Kpurepumn oneHuBaHus YpoBeHb ocBoeHMsI
KOMIIeTeHIIMH KOMIIETeHIH KOMIeTeHIuii
OIIK-2. Cnocoben OIIK-2.2. Ucnons3yer OIIK-2.2. 3-1. 3HaeT BepHO W B MOJHOM OOBEME
MIPUMCEHATH OCHOBHEIC OCHOBHBIE (DU3HUKO- OCHOBBI (DM3UYECKUX, XUMHYECKHUX, (PHU3HKO-
3aKOHBI 1 METO/IbI XUMHYECKHE U XUMHYECKHE | XUMHYECKHX W OHOJOIMYECKMX METOIOB JUIS
HCCIIe10BaNHH METO/IBI aHaIIM3a ATl _ | MHCTpYMEHTalIbHO  OLICHKM  IIOKa3aTeNel
CCTECTBCHHBIX HAYK JUIL | pa3pabOTKH, HCCICAOBAHUN | (ayactpa 1 6E30HACHOCTH NPOYKLIUH;
peleHus 3a1a4 U 3KCTIEPTU3bI IPOTYKIIHN
865a;n10(330 «3a4YTCHO» Zggiiizﬂoiiiﬂww ;gi?:;;:;lsrrg ;I;IFT)E;M’I 1| OIIK-2.2. V-1. YMeeT BEpHO U B NOTHOM 00BeMe ITpoaBHHYTHIHI
NPOBOAUTH  CTAHJAPTHBIE MCHOBITAHUSA IO
OIPEJICIICHUIO roKaszaresien ($u3uKo-
MEXAHUYECKUX 5 (U3HKO-XUMHYECKHIX
CBOWCTB HUCTIOIB3yEMOI0 CBIpbS,
nony$aOpukaTtoB M TOTOBOM  MPOAYKIIMH
MUTaHUS
OIIK-2. Criocoben OIIK-2.2. Ucnionb3yeT OIIK-2.2. 3-1. 3HaeT ¢ HE3HAYUTCIHHBIMU
MIPUMEHSTH OCHOBHBIS OCHOBHbBIC ()U3HUKO- 3aMEYAHUSIMU OCHOBBI (bu3uYeCcKuX,
3aKOHBI 1 METO/IbI XMMHYECKUE U XUMHYECKHE | X UMUYECKHUX, (U3UKO-XUMHYECKHX U
WCCIIeIOBaHUH METObI aHAIIN3a JUTSI GHOIOTHIECKIX METO/IOB s
€CTECTBEHHBIX HAyK /Ul | pa3pabOTKH, McCIeJOBaHUM MHCTPYMEHTANBHOH — OLEHKM  roKasaTeneil
pelienus sajat M OKCTIEPTH3BI MPOAYKIHH | L ooomnn b man o ni s o MOy KITHH;
70— 84 npodeccnoHaIbHON OOIIECTBEHHOTO TUTAHUS U
GaIIOB «3a4TCHO» | ACATCIIBHOCTH HCIOJIb3YyEMOTI'0 CBIPhS OIK-22. V-1 VMmeer ¢ He3HAUNTCIBHEIMIL IToBbIIEHHBII
3aMevaHUsIMU IIPOBOAUTH CTaHJapTHBIE
WCTBITAHUSA 110 ONPEACIICHUIO TOKa3zaTesei
(U3UKO-MEXaHUUECKUX U (PU3UKO-XUMUYIECKUX
CBOMCTB HCIIOJIb3yEMOTO CBIpbS,
nonypabpukaToB ¥ TOTOBOM  MPOIYKIIHH
TTUTaHUS
OIIK-2. Crrocoben OIIK-2.2. Ucnionp3yeT OIIK-2.2. 3-1. 3maer Ha 0a30BOM ypOBHE, C
ggn;gg «3a4yTteHo» | HPHUMCHATHL OCHOBHBIC OCHOBHBIE (PH3HKO- oImuOKkaMu OCHOBBI (1)I/I3I/IIIGCKI/IX, XUMHNYCCKHUX, BbazoBbiii
3aKOHBI 1 METO/IBI XUMIYCCKUE M XUMHYECKUC | (hH3HKO-XMMUUECKHX U OUOTOrNYECKUX




HCCIIEI0BAHUIN
€CTECTBEHHBIX HAYK IS
peleHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTH

METO/BI aHAJIM3a JIJIs
pa3pabOTKH, HCCIEAOBAHMI
U 3KCTIEPTU3bI IPOLYKIIMN
0OILIECTBEHHOI0 MUTAHUS U
HCTIOIB3YEMOTO ChIPhSI

METOAOB [UIsi HMHCTPYMEHTAJIbHOM OLEHKH
nokaszaTreine kadectBa U 0€30M1aCHOCTH
MPONYKLIHH;

OIlK-2.2. ¥Y-1. VYmeer Ha 0a30BOM YpOBHE, C
OImnOKaMu IIPOBOJUTH CTaHIapTHbIE
HCIBITAaHUS 110 OIPEACICHUIO II0Ka3aTeseu
(hU3UKO-MEXaHUYECKUX U (PU3HKO-XUMHYECKHX

CBOMCTB HCIIOJIB3yEMOTO CBIpb,
noiy(habpukaToB M TOTOBOW  IPOAYKLUH
MUTaHUS

MeHee 50
OaJuIoB

«HE
3a4TCHO»

OIIK-2. Crocoben
MPUMEHSITh OCHOBHBIC
3aKOHBI 1 METOAbI
HCCIICJOBaHUM
€CTECTBCHHBIX HAYK IS
peleHus 3a71a4
npodecCuoHaIbHON
IEATENBHOCTH

OIIK-2.2. Ucnionp3yet
OCHOBHBIE (DU3HUKO-
XUMHNUYECCKHE U XUMHNYCCKHE
METOBI aHAIIN3a JUISI
pa3paboTKu, UCCITeTOBAHHHA
Y 9KCIEPTU3BI POTYKIINU
OOIIECTBEHHOTO TUTAHUS U
UCTIONIB3YEMOTO CHIPhS

OIIK-2.2. 3-1. He 3Haer Ha 0a30BOM YpOBHE
OCHOBBI (DM3UYECKUX, XUMHYECKHUX, (PHU3HKO-
XUMUYECKUX U OMOJIOTHYECKUX METOJIOB IS
WHCTPYMEHTAIBHOW  OLEHKM  IOKa3aTeseu
KayecTBa M 0€301MacCHOCTH MPOTYKIIHH;

OIIK-2.2. ¥V-1. He ymeer Ha 6a30BOM ypOBHE

MPOBOJNTHh  CTAHJIAPTHBIC UCHBITAHUS  II0
OTIpeJIeJIEHUI0 nokaszatenei buznko-
MEXaHHYECKUX " (U3HKO-XUMHUYECKHIX
CBOWCTB HCIOJIE3YEMOTO CBIPBS,
nony$paOpukaTtoB M TOTOBOM  MPOAYKIIMH
MTUTaHUS

Komnerennuu He
c(OpMHUPOBAHEI
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii @enepanun

(denepanbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUpPeKICHUEe
BbICIIEr0 00pa30BaHUSA
«Poccuiicknii s3xonomuuyeckuii yausepcurer umenu I'.B. Iliexanosa»
Kpacnopapckuii punuan PIY um. I'.B. Ilnexanosa

@axynbTeT SKOHOMHUKH, MEHEPKMEHTA U TOPTOBIIH
Kadenpa ToBapHO# 3KCIIEPTH3BI, TEXHOJIOTUU TOPTOBJIHM U PECTOPAHHOTO OM3HECA

AHHOTAIIMSA K PABOYEH ITPOT'PAMME JUCIUILIAHBI

51.0.08 ®U3UKA

Hanpasiienue noaroroBku 19.03.04 TexHos10rusi NPpOAYKIUM U OPraHU3ANMS
001IIeCTBEHHOT 0 MUTAHUS

Hanpasiaennocts (mpo¢uiib) nporpaMmMsl
«TexHo10TUA ¥ OPraHu3anMs PeCTOPAHHOI0 OM3HeCa»

YpoBeHb BbICHIEr0 00pa30BaHMS bakanaspuam

Kpacuomap — 2023 r.



1. Ieab 1 327241 TUCHHUILIUHBI:

Henbto aucuurunbbel «@usnka»: sBiseTcss (opMHUpOBaHUE CIOCOOHOCTEH NMPUMEHSATH OCHOBHBIC
3aKOHBbl (PM3UKU U (PU3MUECKUE METOAbl UCCIENOBAHUIN Ul peIIeHUs 3a1ad Npo(ecCHOHANbHOM
NEeATEIbHOCTH.

33[[3,‘-11/1 JAUCHUITIINHBI «Dusznkay:

- U3y4YeHHE OCHOBHBIX (DM3MUYECKUX U (HH3HKO-XUMHYECKUX METOIOB ISl HHCTPYMEHTAIbHOM OLICHKU
HOKa3aTeseil kauecTBa n 0€30MacHOCTH MPOITYKIIUH;

- M3YYCHHE OCHOBHBIX (DM3HKO-XMMHUCCKUX M (PU3UUECKUX METOOB MOBBIMICHUS 3()(HEKTHBHOCTH
TEXHOJIOTHI B peCTOpaHHOM OM3HEce.

2. Couepmafme JAUCHMUIIIMHBI:

Ne
w/n HaumeHoBaHue pa3aesioB / TeM AUCHUILIMHBI
1 Ou3nyecKue OCHOBBI MEXaHUKHU
2. MonekynspHas $uznuKa U TEPMOAMHAMHKA
3. DIEKTPUUECTBO U MArHETU3M
4, ®du3znka KojaebaHui U BOJIH
5. KBanToBas u atomHas Gpuzuka

TpynoeMkocTh TUCHMILIUHBI cocTaBiaseT 3 3.e / 108 yacos

®opmMa KOHTPOJISA — 3a4€eT

CocraBuTeJib:
JotieHT kKadeapbl TOBAPHOU IKCIIEPTHU3BI, TEXHOJIOTUH TOPTOBIIM H PECTOPAHHOTO OM3HECA
Kpacuonapckoro ¢punuana POY um. I'.B. [lnexanosa B. I1. Janbko
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