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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 o0beMa AUCHMUILIUHBI *

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 (KoHTakT. yacel), 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. NnguBuayansseie koncynptanuu (1K) - -

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

¢  BBIINOJHCHHUC MHANBUAYAJIIbHOI'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 ISk
pa3pabOTKH, UCCIICIOBAHUN U
OKCHEPTHU3bI TPOAYKITUH
OOIIECTBEHHOTO MUTAHUS U
UCTIOJIB3YEMOTO ChIPhS

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

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.
Kputnueckas Touka. MeractaOmibHEIe 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[; BOJHOBas (YHKIHS; €¢ CTaTHCTUUeCKHH cMbIcH. CymepHosuIys 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 ocmuuITOp. MHEpIHMaNbHBIe CHCTEMBI OTCYETa M NMPUHIMI OTHOCHTEIBHOCTH.
Ipeobpasoanne I'ammnes. MHBapuanThl mpeoOpa3oBaHus. AOCONIOTHBIE M OTHOCHTENBHBIE CKOPOCTH M
yckopenus. IloctynaTsl crenuanbHOM TEOPUHM OTHOCUTENBHOCTH. [IpeoOpasoBanue Jlopenna. CuenctBust u3
npeobpasosanus JlopeHna: cokpamieHre JBMKYIIMXCS MAacIITabOB JUIMHBI, 3aMeJIeHHE JIBUKYIIMXCS 4acoB,
3aKOH CJIOKEHUSI CKOPOCTeH. PensTHBHCTCKMII MMIynbc. YpaBHEHHE NBIKCHUS PENSTUBUCTCKOH YaCTHIIBL.
PaGora u sHeprus. MHBapuaHTHOCTh YpPaBHEHMs JBMOKCHUS OTHOCHTEIbHO NpeoOpazoBanus JlopeHua.
WuBapuantel npeoOpasosanus. IIpeobpazoBanus Mmmymbca M 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 cuMMeTpuuHOM Tone. Bomoponomono6Heie aTombl. ODHepreTnueckue ypoBHH. IloTeHIHabl
BO30yX/eHHs M WoHu3amud. CIEKTpsl BOJOPOAONOIOOHBIX aTOMOB. IIpocTpaHcTBEeHHOE pacmhpesieeHue
3JIeKTpOHa B aTtome Bopopoxa. Illupuna ypoBHel. CTpyKTypa 3JIEKTPOHHBIX YPOBHEH B CIOXKHBIX 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. Konebanus u BpalieHUs JByXaTOMHOM
monekynsl. KonebarensHass u BpamatenbHas CTpyKTypa TepMoB. KomeGaHnss MHOTOaTOMHBIX MOJEKYII.
MounexynspHeie criekTpbl.CTpoeHne aToMHBIX sjep. DeHoMeHoMornIeckie MOIENH Aapa. SIaepHsle peaKImm.
MexaHU3MBI SIEPHBIX peakiuil. PaquoakTuBHbIE IMpeBpalieHHs aTOMHBIX sep. Peakius soepHOro AeneHHs.
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[IpuHInm paGoTel KBAaHTOBOIO TIeHepaTopa. TBepHoTelbHBIE U
rasopaspsassie Jgazepbl. Pagnocnexrpockomnust. [lepssiit Masep. Metoa Tpex ypoBHeil. OTKpBITBIN pe30oHaTop.
Tepssie mazeprl. CTaTHCTHYECKOE ONMCAHNE KBAHTOBOH CHCTEMBI, Pa3INUIre MeX/y KBAHTOBOMEXaHHIECKOH 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-, HedTpoHorpadum. TouedHsie
nedeKkTsl B KPHCTAUIAX: BaKaHCHM, HPHMECH BHEIPEHUs, IpPHMECH 3aMelieHHs. KpaeBble W BHHTOBBIC
IUCIOKAnuH. JIUCIIOKanus U IIaCTHYHOCTh. AKYCTHYECKHE M ONTHYECKHE KOIeOaHMS KPHCTAILIMYECKOM
pemerkn.  DKCIIepUMEHTaIbHOE HCCIIEN0BaHUE KONeOATENbHOrO CIIEKTpa: IOIVIONIEHHE 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 kBasmmmmynbce  Qonona. Ilpomeccer  mepeOpoca.  Pasmepnsiii  3¢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, OJIEKTPOHHAs TEINIOEMKOCTh. ODJIEMEHTHI 30HHOH TeOopuM
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
MarHUTHOTO NOTOKA. TyHHEeNbHBIH KOHTAKT. D dexT Jxo3edcoHa u ero NpuMeHEHHE.

10/-
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Konmaxmmnan paboma no npomexcymounou ammecmayuu (Kamm)

Hmozo

12

28

66/2

108

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

Dopmobl meKyuyeco KOHmMpOA:
Konmponwvusie pabomot (K/p)

Dopmol 3a0anuil 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.
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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/-

20

K/p
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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.

18/-
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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.)
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I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME JUCIUITJINHbI

PEKOMEHAYEMAS JINTEPATYPA
OCHOBHAA JIMTEPATYPA

1. Kann, K. b. Kypc o6meit pusuku : yaedbnoe nmocodbue / K. b. Kann. —
Mocksa : KYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -
https://znanium.com/read?id=393848

2. Xappynsk, B. I'. Kypc ¢usuku : yueOnoe nmocodbue / B.I'. XapyHsik. —
Mockgsa : UHOPA-M, 2021. — 400 c. — (Bricuiee oOpa3zoBanue: bakanaBpuar). —
DOI 10.12737/762. - ISBN 978-5-16-006395-9. - https://znanium.ru/read?id=398324

JOHOJIHUTEJ/IBHASA JIMTEPATYPA

1. Hukepos, B. A. ®u3uka nis By30B. MexaHuka U MoJIeKyJsipHas (u3MKa :
yueOHuk / B. A. Hukepos. - Mocksa : [lamkoB u K, 2021. - 136 c. - ISBN 978-5-394-
00691-3. - Tekct : anekrponnsiid. - URL: https://znanium.ru/read?id=432244

2. TkaueBa, 1. A. ®usuka : nabopatopHbliii mpaktukyMm / . A. Tkauesa. - 3-¢
u3., crep. - Mocksa : ®JIMHTA, 2020. - 281 c. - ISBN 978-5-9765-2503-0. - Texkcer :
anektponHbiid. - URL: https://znanium.ru/read?id=360967

HEPEYEHb UH®OPMAIINOHHO-CITIPABOYHBIX CUCTEM

1. CnpaBouno-npaBoBas cucreMa Koncynsrant [Tnroc http://www.consultant.ru
2. CnpaBouHo-tipaBoBas cucrema ["apant https://www.garant.ru/

HEPEYEHDB ITPO®ECCHOHAJIBHBIX BA3 TAHHBIX

1. Baza oTkpbITHIX JaHHBIX MuHTpyaa Poccun https://mintrud.gov.ru/opendata

2. baza naHHBIX cTaHAAPTOB U periaameHToB denepanbHOTO areHTCTBa 1Mo
TEXHUYECKOMY peryiaupoBanuto u merposioruu (Poccrangapr) http://www.gost.ru

3. Poccuiickuit apxuB rocyapCTBEHHBIX CTAaHAAPTOB, a TAK)KE CTPOUTEITBHBIX
HopM u mipaBui (CHull) u oGpasiioB ropuandeckux nokymeHToB (PAI'C)
http://www.rags.ru/gosts/2874/

HEPEYEHD 3JIEKTPOHHO-OBPA3OBATEJIBHBIX PECYPCOB

1. OBC «3nanunym» http://znanium.com

2. Hayunas anektponHast Oubimuoreka elibrary.ru https://elibrary.ru/
3. Indigo

4. Moodle
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IHHEPEYEHD PECYPCOB NHO®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHOU CETHU "UHTEPHET", HEOBXO/IUMBbIX UIA
OCBOEHMA JUCHUMITJINHBI

1. Hayuno-rexauueckas oudaunoreka http://n-t.ru

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

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

4. Caiit "KiaccHas ¢usuka" - http://class-fizika.narod.ru/

5. ®usuka s abutypuenta. Pemenne 3amay. - http://www.abitura.com/#1

6. KBantoBas u siiepHast buzuka -
http://nuclphys.sinp.msu.ru/introduction/index.html

NEPEYEHb MH®OPMAIIMOHHBLIX TEXHOJIOIMM, UCHIOJIb3YEMBIX
NP OCYHECTBJIEHUUN OBPA3OBATEJIBHOI'O HNPOLHECCA 11O
JANCHUIIVIMHE, BKJUIIOYASA IHEPEYEHDb IMPOTPAMMHOI'O
OBECIIEYEHUA

1. Onepanmonnas cuctema Microsoft Windows 8.1; Microsoft Windows 10
2. ITaket oducubix nporpamm Microsoft Office Professional Plus 2010 Rus B
cocTaBe:
Microsoft Word
Microsoft Excel
Microsoft Power Point
Microsoft Access
3. ArtuBupycHas nporpamma «Kaspersky Endpoint Security» mis 6u3neca
4. Cumynstop cetu nepenaun qaHHbeix «Cisco Packet Tracer»
5. Penakrop nuarpamm «Ramus Educational»
6. Cpena pa3pabdotku «Visual Studio community»
7. NUHCTpYMEHT JIJ1s1 BU3YaJIbHOTO IPOSKTHPOBaHUs 0a3 maHHbX « MySQL
Workbenchy
8. Cpena mpoeKkTHpOBaHKe ArarpaMmbl kiaaccoB «Modelioy
9. ntepakTuBHAs cpea pa3paborku «Jupyter Notebook»
10. OducHBIN KOMIIOHEHT JIJIs1 aHaIu3a JaHHBIX «Power Pivoty
11. daitnoBslit apxuBaTop «7Zip»
12. Ipunosxenwue aus npocmoTpa PDF ¢daiinos «Acrobat Adobe Readery

MATEPUAJBHO-TEXHUYECKOE OBECIHEYEHUE JTUCIHUIIJIMHBI

Jucnunnuaa «dusuka» obecrnedecHa:
JUTSI TIPOBEJICHUS 3aHITHH JICKITAOHHOTO THTIA:
— y4eOHOU ayauTopuein, 000pyIOBaHHON ydeOHOU MeOeNbio, MyJIbTUMEIUMHBIMU
cpencTBamMu O0ydeHHUS JIJIsl AEMOHCTPAIUH JICKITUN-TTPE3EHTaIN;
JUTSI IPOBEJICHUS JTa00OPaTOPHBIX 3aHATHI:
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— yueOHOM ayauTopuer, 0O0OpyJOBaHHOW y4uyeOHOW MeOeNbl0 M TEXHHUYECKUMHU
CpeacTBaMu OO0y4YeHUS, CIYKAIIMMHU JIJIsl IPEACTaBIeHUS YueOHONH MHpOpMaIuu:
Cucrema enuHUI] WHTEpHAMOHANBbHas (opmara Al, JeMOHCTpaIllMOHHBIC
TUTaKaThl TI0O OCHOBHBIM pa3JiesiaM Kypca;

— KabmHeToM  (UM3WKHM,  OCHAICHHOW  JIaOOpaTOpPHBIM  OOOPYIOBAHHUEM:
TUHAMOMETPBI, AJIEKTPOCKOIBI, 3JIeKTpodopHAs MaliuHa, MOJETb JBHUTATENS
BHYTPEHHETO CrOpaHusi, IprOOp ISl U3YYCHHsI CBOMCTB MICAIBHOTO Ta3a.

— TIOMEIICHHWEM [IJII CaMOCTOSITEIBHON paboThl, OCHAIIEHHBIM KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUYCHUS K ceTh «HTepHET» u oOecreueHrueM
JOCTyma K  JJIGKTpOHHOW  WHGOPMAIMOHHO-00pa30BaTEILHOM  Cpelie
YHHUBEPCHUTETA.

IV.METOANYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOIIIUXCA 11O
OCBOEHHIO JUCIIUIIJIMHBI

» MeTtoauueckue  pEeKOMEHIAIMA TI0  OpraHW3allid W BBITIOJHCHHUIO
BHEAYJUTOPHON CaMOCTOATEIBbHON pabOThI

» Meroanyeckre yka3aHus 110 MOJATOTOBKE U 0(hopMIIeHHUIO pedepaToB

» [lonoxxeHne O PEUTUHTOBOW CHCTEME OIICHKH YCIIEBAEMOCTH W KadecTBa
3HAHUU CTYAECHTOB

» TlomoxkeHre 00 yueOHO-HCCIIEA0BATEIILCKOM paboTe CTYICHTOB

» Metoanueckoe mocodue Mo BRITOIHEHHIO KOHTPOJIbHON PaOOTHI.

» Metoanueckoe 1mocobue 1O BBIIOJHEHHIO J1AaOOpaTOpHBIX paboT ¢
UCIIOJb30BAaHUEM  WHHOBAIIMOHHBIX  TEXHOJOIMM OOydYeHus U  OpraHu3aluu
CaMOCTOSITEIIbHBIX paloT.

V. METOANYECKHUE MATEPHUAJIBI, ONPEAEJAIOIHUE IMTPOLUEAYPbI
OLIEHUBAHUS 3HAHUIM U YMEHUMN, XAPAKTEPU3YIOIUX DTAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

Pe3ynbTaThl TEKYIIEro KOHTPOJS W MPOMEKYTOUHOU arTecTaiuu (hOpMUPYIOT
PEeHUTHHTOBYIO OIIEHKY paboThl oOyudaromierocs. Pacmpenenenwe 0OamioB Ipu
dbopMUpPOBAaHUM PEUTHMHTOBOM OIIEHKH pPabOTHl OO0YYaroIIErocs OCYIIECTBISIETCS B
cooTBeTCTBUM C «llomokEeHneM O PEUTHUHIOBOM CHUCTEME OLICHKM YCIIEBAEMOCTH U
KauecTBa 3HAHUW CTYIEHTOB B IIPOIIECCE OCBOCHUS IUCHUIUIMHBI «DuU3HMKa» B
denepabHOM  TOCYJIapCTBEHHOM  OIOJKETHOM  O0pa30BaTEIbHOM  YUPEIKICHUU
BbICIIEro oOpa3oBaHust «PoccHiickMil SKOHOMHUYECKMH YyHUBepcuTeTr umeHu [.B.
[TnexanoBay.

Tabmuma 5
Buasbl pador MakcuMaJibHOE KOJTHYeCTBO 0217108
BrimonHenne yueOHbIX 3aaHU Ha ay TUTOPHBIX 20
3aHITHSIX
Texyrmmii KOHTPOJIb 20
TBopueckuil pedTHHT 20
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[TpomexyTouHast aTrecTauus (3auem) 40

HNTOI'O 100

B coorBerctBum ¢ IlonokeHMeM O PEUTHHIOBOM CHUCTEME  OLICHKHU
YCIIeBAEMOCTH M KadyecTBa 3HAHMHA OOYYaIOIIUXCS «IpenojaBareib Kadeapsl,
HETIOCPE/ICTBEHHO  BEAYIIWA 3aHATHS CO  CTYJCHUECKOW TpyNmou, o00s3aH
porH(OPMUPOBATH TPYIIY O pAaCHpEeICHUH PEUTUHTOBBIX OaJsIOB MO BCEM BHUAaM
paboT Ha MEepPBOM 3aHATUU y4eOHOTO MOAYNsS (CeMecTpa), KOJUYEeCTBE MOAYJEH o
y4eOHOM JNUCLIMIUIMHE, CpoKaXx U ¢GopMax KOHTPOJS MX OCBOEHUS, ¢opMme
IPOMEKYTOUHOM aTTecTalli, CHIKEHUHM OajUIOB 32 HECBOEBPEMEHHOE BBITIOJHEHUE
BbIIaHHBIX 3ajaHui. OOyuyaromuecss B TeYeHHE YyueOHOTo Moayis (cemecTpa)
MOJIy4ar0T UHPOPMAIIMIO O TEKYIIEM KOJIMYECTBE HAOPaHHBIX MO JUCIUIUIMHE 0alIoOB
Yyepe3 JIMYHbIN KaOUHET CTYJECHTa.

VI. OHEHOYHBIE MATEPHAJIBI UISA HPOBEAEHUA TEKYHIEI'O
KOHTPO.JISI U IPOMEXYTOUYHOM ATTECTALIMU

OrneHOYHBIE MaTepuajabl MO JIUCHMIUIMHE pa3paboTaHbl B COOTBETCTBUU C
[TonoxxenneM o GoHIE OILEHOYHBIX MAaTepUalIOB B (efepalbHOM TIOCYyJIapCTBEHHOM
OI0JDKETHOM 00pa30BaTEIbHOM YYPEKJICHHH BBICIIETO oOpa3oBaHusi «Poccuiickmii
SKOHOMHYECKHNM yHUBepcuTeT uMeHu [.B. [limexanosay.

Ilepeuens 6onpocos K 3auemy:

1. [Ipeamer uzuku. Metoabl (PU3HUECKOTO HUCCIEAOBAHUS: OIBIT, TUIIOTE3A,
DKCIIEPUMEHT, TEOPHUSI.

2. Baxxneiiume stansl uctopun ¢puzuku. Ponb (UMK B pa3BUTHH TEXHUKUA U
BJIMSIHUE TEXHUKU HA Pa3BUTHE (PU3UKHU.

3. PasmepHocTh pusnueckux BennuuH. OcHOBHBIE equHUIBI CH.

4, [Ipenmer Mexannku. Kunematuka n nuHamuka. Knaccuueckas MexaHuka.

du3nvecKre MOJIENI: MaTepuaibHas TOUKa (4acTUIla), CACTEMA MaTEepPUaIbHBIX TOYEK,
abCoNIOTHO  TBEpAOE Teno, crulomHas cpeaa. [lpoctpanctBo u  Bpewms.
Kunemarnueckoe onrcanue nBmxeHus. [IpsaMonnHeitHoe JBUKEHNE TOUKHU.

5. JIBM)KEHHE TOYKM II0 OKPY>XKHOCTH. YTJOBasg CKOPOCTb U  YIJIOBOE
yckopeHue. CKOpOCTh U YCKOPEHHE NPU KPUBOJUHENMHOM ABWKeHHH. HopmanbHOE U
KacaTelibHOE YCKOpeHue. BeKTop yriioBoil CKOpOCTH.

6. OcHoBHas 3agaya aAuHAMUKU. [IOHATHME COCTOSIHHS B  KJIACCUYECKON
MEXaHUKe. YpaBHEHUs NABWXKEHUA. Macca U uUMnylibC. ['paHUIBI NPUMEHUMOCTHU
KJIACCUYECKOT0 CITOco0a OMUCAHUS ABMYKCHHS YaCTHLI.

7. IlepBbiii 3akOH HpHOTOHA W NOHATHE WHEPLUHUAIBHOM CHUCTEMBI OTCUYETA.
Bropoit 3akon HproToHa kak ypaBHeHME JBWXeHMS. Cuila Kak MOpOU3BOJHAS
uMmnynbca. Ipetuid 3akoH HpOTOHA ¥ 3aKOH  COXpAaHEHUs  MMITYJIbCA.
HeunepunanbHbie CHCTEMBI OTCUETA.

8. Cunel B mpupone. Knaccudukanus u mpumeps Cuil.
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9. 3aKOH COXpaHEHHs HMIyJbca Kak (PyHIaMEHTANbHBIM 3aKOH MPUPOJBI.
MoMmeHT wnMIynbca. 3aKOH COXPaHEHMs] MOMEHTAa UMITyJbca. MOMEHT CHIIBL.
YpaBHEHHE MOMEHTOB.

10. Pabora wu  kuHermueckas oSHeprus. MomHocTb. CBs3b  MEXIY
KMHETHYECKUMH DHEPIUsSMHM B DPA3IUYHBIX CHUCTEMAX OTCYETa. DHEPIUsl ABWKCHUS
Tena Kak 1enoro. BHyTpeHHss sHeprus. KoHcepBaTMBHBIE M HEKOHCEpPBATHBHBIC
cunbl. [loTeHnumanbHas »SHeprus. 3aKOH COXPaHEHUS DJHEPIMM B  MEXaHUKE.
Ob1edu3nuecknii 3aKOH COXPAHEHUS YHEPTHH.

11. VYpaBHEHUs JBMKEHUS W  PAaBHOBECHS TBEPAOrO Tela. DHEpPrus
JIBWKYIIErocss Tejla. MOMEHT MHEpUMHM Tejla OTHOCUTEIBbHO OCH. BpamarenbHbld
MOMEHT.

12. OO1Me CBOMCTBA KUAKOCTEH U ra30B. Y PaBHEHUSI pPABHOBECHS U JIBHIKECHHUS
KUIAKOCTH. MneanbHas U BA3Kas KUIKOCTD.
13. ['mapocratnka HeCKMMAaeMOW KUAKOCTH. KuHemaTuueckoe onucaHue

NBIDKCHUS  KUAKOCTH.  CramMoHapHOE  JBIDKCHHE  HMJICAUIBHOM  JKHUJKOCTH.
KoadduinmeHT BI3KoCTH.

14, Teuenune xuakoctu mno tpyode. dopmyna Ilyaseitng. 3akoHbl MOAOOUS.
®opmyna Ctokca. ['mapoaunaMmuyeckast HEYCTOMUYUBOCTh. TypOyJI€HTHOCTb.

15. VYnpyrue HanpsixeHus. 3akoH ['yka. PacTskeHne U c:kaThe CTEpKHEN.

16. JluHamMu4yeckue W CTaTUCTUYECKHE  3aKOHOMEPHOCTH B  (hU3HKE.

CratucTM4eCcKMd W TEPMOJMHAMHUYECKHM  METOABL.  TermoBoe  JABUIKECHUE.
MaxkpockonuyecKkre napaMeTphl.

17. YpaBHeHue coctosHMs. BHyTpeHHss  dHeprus. VIHTeHCUBHBIE W
SKCTECHCUBHbBIEC aPaMETPHI.

18. YpaBHEHUE COCTOSIHUS MAECANBHOTO Ta3za. OCHOBHBIE 3aKOHBI HJICAIBHOTO
rasa.

19. JlaBneHrne raza ¢ TOYKH 3pEHUS MOJIEKYJSIPHO-KMHETUUYECKOW TEOPHUHU.
MosnekynspHO-KMHETUYECKUM CMBICIT TEMIIEPATYPHI.

20. Pacnpenenenne MakcBemna. PacnpeneneHne d9acTuI] IO  aOCOJIFOTHBIM

3Ha4YEeHUAM cKopocTH. CpenHss KHHeTHYecKast 3Heprus yactul. CKOpOCTH TEMIOBOTO
nBWKEeHU yacTull. Pacnipenenenne bosbimana. TermioeMKoCTs ra3os.

21. OOpatumble ¥ HeoOpaTHMbIEe TeIUIOBbIe Tporecchl. IlepBoe Havaji0
TEPMOJIMHAMHKHU. DHTPOIIHSL.

22, Bropoe Hawano tepmonuHamuku. Termmosele mamuHbl. [{ukn Kapho.
Maxkcumanbnsiii KI1/] TermoBoit Mmamumnel. [IpuHIun Bo3pactanus SHTPONUN.

23. [Tonsitue o ¢usnueckoit kunernke. JAuddysus U TEmIOnNpoOBOAHOCTb.
Koadppunuent muhdy3un. Koadduiment TEIUIONTPOBOHOCTH.
TemneparyponpoBoanocts. uddy3us B razax u TBepAbIX Tenax. Bs3koCTb.
JluHaMU4eCcKUi 1 KHHEMAaTUYECKU KOA(DPUITMEHT BA3ZKOCTH ra30B U KUIKOCTEH.

24. ®a3bl u (dazoBble TpeBpalleHus. YcioBue paBHOBecus ¢a3. Da3oBbie
nuarpammbl.  YpaBHenue Kimanenpona — Knaysmyca. Kpurtuueckas Touka.
MeractabunbpHble cocTOsiHUSI. TpoliHas Touyka. YpaBHeHue Bau-nep-Baanbca.
®da30BbIE MIEPEXOABI BTOPOTO POAA.
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25. [IpeameT KIIACCHYECKOW AIEKTPOAUHAMUKHU. OJIEKTPUYECKHN 3apsa |
HAIIPSDKEHHOCTh  DJIEKTPUYECKOro mnousl. JluckperHocts 3apsana. 3akoH KynoHa.
[IpuHIMI Cynepro3uIuy. DIEKTPUIECKUM TUATIONb.

26. OnekTpocraTuueckast TeopeMa ["aycca. PaboTa 31eKTpocTaTHUECKOro moJsl.
[{upKynsnus 3IeKTPOCTaTUYECKOTO TTOJISL.

217, [Torennuan. CBsa3p NOTEHIMAIA C HANPSYKEHHOCTBIO AJIEKTPOCTATUYECKOTO
noJisA. [IpOBOTHUK B 3JIEKTPOCTATUYECKOM 1OJIe. MneabHbIi IPOBOJHUK.

28. [ToBepXHOCTHAsl IUIOTHOCTH 3apsiia. EMKOCTh KOHAEHCATOPOB PA3THMYHON
reOMeTpUUYECKOil KOH(pUTYpaIi. DHEPrus B3aUMOACUCTBUS ICKTPUUECKUX 3aPSA0B.
DHeprusi CUCTEMBbI 3apsHKEHHBIX NMPOBOJHHUKOB. DHEprus KoHaeHcaTtopa. IInoTHocTh
SHEPIUHU NEKTPOCTATUYECKOTO MOJIS.

29. YcnoBue cymecTBoBaHMS Toka. 3akoHsl Oma u JDxoyns — JleHna.
Croponnue cuibl. J/]C rasBaHNYECKOro 37eMeHTa. 3akoH OMa 11l yyacTKa IEMU C
rajibBaHn4yeckuM sneMeHToM. [Ipasuna Kupxroda.

30. Cuna Jlopenna u cwia Amnepa. Bektop MarauTHOW MHAYyKUHUUA. OCHOBHBIE
YPaBHEHUS MArHETOCTATMKM B BaKyyMe. MarHuTHOE€ NOJIE€ INPOCTEUIINX CHCTEM.
JIBrKEHUE 3apsHKEHHOM YaCTULBI B JJIEKTPUYECKOM U MarHUTHOM IOJISIX.

31. Butok ¢ TokoM B MarHUTHOM T11osie. [loTeHnmanpHas SHEpIysl BUTKA C TOKOM
BO BHEUIHEM MarHUTHOM Inosie. PaMka ¢ TOKOM B OJHOPOJHOM MarHMUTHOM IIOJIE.
MOMEHT ChJI, IEMCTBYIOIIMI HA PAMKY.

32. NHnykTuBHOCT,  OiuMHHOTO  cojieHouna.  Koadduuuent  B3aumHOM
nHayknuu. 3akoH buo — Casapa. IlpuHinun cynepno3unuu. MarHuTHoe IToe
KPYTOBOTO TOKA.

33. SIBnenne snexkrpoMarHuTHOW WHAYyKUMHU. [IpaBuno Jlenna. MarauTtHas

sHepruss  Toka. [lMOTHOCT  MarHWTHOW  dHepruv. MOJEKYJISpHBIE  TOKH.
Hamaranuennocts. HanpspkeHHOCTP MarHUTHOrO 1o0js. OCHOBHBIE  ypaBHEHHUS
MarHeTOCTaTUKH B BEILECTBE.

34. dapaneeBckass 1 MaKCBEJUIOBCKAasi TPAKTOBKA SIBICHUSI AJIEKTPOMArHUTHOMN
unaykunu. Tok cmenenus. Cucrema ypaBHeHuid Makcpemia. Toku Dyko.
35. [Tonatue o kojebarenpHBIX Mpoieccax. ENMHBIA Moaxoa K KoJeOaHHsIM

pasnuyHOM  (U3MYECKON  MpUpOIbl. AMIUIUTYHa, KpyroBas 4dYacTtora, ¢asa
rapMoOHUYeCKUX KoneOanuii. ClioKeHNE CKaISPHBIX M BEKTOPHBIX KOJICOAHUH.

36. MasiTHUK, Tpy3 Ha TMpyXuHE, KoiebarenbHblii KOHTYp. CBOOOmHBIE
3aryxatoue koneOanus. KoadduimenT 3aryxanus, jorapuMuUUecKuili TeKpeMeHT,
JIOOPOTHOCT.

37. BoiHyX1eHHbIE KOIeOaHuUs.

38. DNeKTpOMarHuTHbIE KOJIEeOaHUsI.

39. Bonnel. [Inockas craunmonapHas BonHa. [Inockas cuHycoumaibHas BOJIHA.
berymme u crtosume BomHbL. Da3zoBas CKOPOCTh, AJWHA BOJHBI, BOJHOBOE YHCIIO.
Oddexr Jonmiepa.

40. OCHOBHBIE ~ 3aKOHOMEPHOCTH  TE€OMETPUYECKOM  ONTHUKH.  3aBKOHBI
pacrnpoCTpaHEHHsI CBETA.

41. Cdepuueckue U UUJIMHIPUYECKHE BOJIHBI. WNuTtepdepenims
MOHOXPOMaTHYECKUX BOJIH. KorepenTHOCTb. NuTepdepennus BOJIH.
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HNuTtepdhepomerprl. BpeMeHHOE U CIEKTpaIbHOE pacCMOTpeHUE HHTEP()EPEHITMOHHBIX
spiaeHui. [lpunnun [rovirenca — ®penens. [Ipubmmwxenue Openens. [IpubmmkeHue
dpayHrodepa.

42, [IpocTeie 3amaun audpakiuu: Audpakiys Ha OJHOM M Ha MHOTHX IIEJSX.
Hudpaknmonnas pemerka. Judpakuus Ha KpyriaoMm orBepctud. Judpakius
Opaynroepa u crekTpaibHoe paszinokeHue. JludpaknumonHas ~pemieTka
CHHYCOHUJATIBHOM IpoIryckaeMocThio. [Ipuniun roorpadum.

43. Pacnpoctpanenne cBera B BemectBe. Jlucnepcusa csera. [lornomenue
ceeTa. [Ipo3paunbie cpeasbl.

44, [lonsipu3anust BOJAH MOpHU  OTPAKEHUH. OJIEMEHTBl KPUCTAJUIOONTHKH.
DIEKTPOONTHYECKHE U MATHUTOONITUYECKHE SIBJICHUS.

45. [TpotuBopeunst kinaccuueckoir ¢usuku. [IpoOrembl H3ITydYeHHS HYEPHOTO
tena. @otornekTpuueckuid 3PpheKT, cTabMIBHOCTh U pa3Mephl aTOMA.

46. 3akonsl Kupxroda, Credana-bonasimana, Buna s TemIoBoro u3mydeHus.
47. OtkpeiTiie noctossHHOW Ilnmanka. KBaHTOBass MexaHuka. PenstuBHcTCKas
MEXaHUKA.

48. DNEMEHTHI CIIEUAIBHON TEOPUU OTHOCUTEIBHOCTH.

49. CrtpoeHue aTOMHOTO s/ipa. ATOMHasi pU3UKa U SJHEPreTHUKA.

50. [Toctrynartsl bopa. JIunenuarsie ciekTpsl aToMOB. [IpyHIIMTI COOTBETCTBUS.
ol. Asnenue potorpdexra. OnbiTel CToNETOBA, 3aKOHBI PoTOAhDPEKTa.

52. DJleMEHTapHasi KBAHTOBAas TEOpPUS M3IIydeHUs. TeninoBoe paBHOBECHE
U3IIy4YCHHUS.

53. ['mnote3za ne bpoinsa. dudpakuus snekTpoHOB. Judpakiuss HEHTPOHOB.

CooTHomleHus: HeornpeaeaeHHocTe. BomopononogoOHble aTOMbI. DHEPreTUYECKUE
ypoBHHU. [ToTeH1Mabl BO30YXKIECHNS 1 HOHU3ALIUH.

o4, CrnexTpsl BOJOPOJAONON00HBIX aTOMOB. [IpocTpaHCTBEHHOE pachpeiesieHUe
AJIEKTPOHA B aTOME BOAOPOAa. THUIIBI CBSI3U IEKTPOHOB B aTOMaXx.

55. [Tpunuun Ilaynu. Ilepunonuueckas cucrema snementoB . . Menneneesa.
Monekyna Bogopoaa. OGMeHHOE B3aMOICHCTBHE.

56. dusnyeckas Npupoia XUMUYECKOH CBsI3U. MIOHHAs M KOBaJICHTHAs CBSA3U.
o7. CrpoeHnue aToMHbIX sifiep. DeHOMEHOIOTHYECKUE MOAENH SIAPA.

58. SnepHbie peakuuu. MexaHu3Mbl IIEPHBIX PEAKIUN.

99. PannoakTuBHbBIE IPEBpAIEHUsI ATOMHBIX siAep. Peakiuus s1epHOro AeJIeHuUs.
Lennas peakuus nenenust. AnepHsiid peakrop. [IpodieMa NCTOUHUKOB SHEPTUU.

60. Ponb poccuiickux y4yeHbIX B CTaHOBJIEHMM (u3uku. Poccuiickue ydyeHbie —
naypeatbl HoOeneBckol mpemuu 1o pusuke.

61. ['unotesa ne bpoitns. Judpakuus snekrponos. Judpakius HeHTpOHOB

62. BonopononogoOHple  aTOMBI.  DHEpreTudyeckue ypoBHU. [loTeHIMambI
BO30Y>KJICHUSI U HOHUBALIMH.

63. CrexTpbl BOJOPOAONIOA00HBIX aToMOB. [IpocTpancTBeHHOE pacmpenesieHne
AJIEKTPOHA B aTOME BOAOPO1a. TUIBI CBSI3U JIEKTPOHOB B aTOMaXx.

64. [Mpunuun [aynu. Monekyna Bogopona. OdMeHHOE B3auMOIEHCTBUE.

65. ITepnonnueckas cucrema sneMeHToB 1. . Menneneena.

66. dusnyeckas Npupoia XUMUIECKOHM CBs3U. IOHHAs 1 KOBaJICHTHAs CBS3U.
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67. Crpoenuie aToMHBIX s1iep. DeHOMEHOIOrnYecKue MOIEIH Sapa.

68. Snepnbie peakuuyu. MexaHu3Mbl AIEPHBIX PEAKLIHM.

69. PannoakTuBHBIE PEBPAILICHNS aTOMHBIX A11ep. Peakuus siaepHOro 1ejeHus.
70. emHas peakuust neneHus. AnepHbiii peaktop. IIpobGiemMa HCTOYHHUKOB
SHEPIUMu.

71. Posap poccuiickux y4eHbIX B CTAHOBJICHUHU (DU3UKH.

72. Poccuiickue yuensie — naypeatsl HoOeneBckoi mpeMun 1mo Gusuke.

Tunoevie npakmuueckue 3a0aHus K 3a4emy
1. Ha pucynke R1=120m, R,=150Mm, Rs=130wm, E1=12B, E2=32B. Haiitu
TOK uepe3 pe3uctop Rs

2. Haiitu ypaBHeHHe TpaekTopuu TOYKH Y(X), €CIIM OHA JABIIKETCS IIO
3akoHaM: X=Asinot, y=Acosot. 1300pa3uTh rpaduk 3Tol TPACKTOPHH.
3. Kosneco katuTcs 1mo ropu3oHTaNbHON MOBEPXHOCTH 0€3 MpOCKaIb3bIBAHUS

CO CKOPOCTBIO 2 M/C. MTHOBEHHasl CKOPOCTb TOYKH, HaXOASIIEHCS Ha BEpILUHE
KoJieca paBHa?

4. JIBa Tena MaccamMu m; = 1 Kr ¥ mp = 2 KT HaJar0T ¢ OAMHAKOBON BBICOTHI
0e3 HaualbHOW CKOpOCTU. YeMy paBHO OTHOIICHHE BEIUYUH KHUHETHYECKOU
sHepruu Ten Ex :Ex, B MOMEHT CTOIKHOBEHUS € MMOBEPXHOCTHIO? CONPOTUBICHUEM
BO3/[yXa MOKHO MPEeHEeOpeyb.

S. Kosneco katuTcs no ropu3oHTaNbHONW MOBEPXHOCTH 0€3 MpOCKaIb3bIBAHUS
CO CKOpPOCThIO 2 M/c. MrHOBEHHasi CKOPOCTh TOYKH, HaXOMSIICHCS B MeCTe
KOHTaKTa KoJieca C MOBEPXHOCThIO paBHA?

Ilepeuenv navopamopuvix padom

Jlabopatopnas pabota Ne 1 «OnpeneneHue NorpeHoCcTed Ipu U3MEPEHUIX.
Jlabopatopnas pabota Ne 2 «VccnenoBanue Kocoro ynapa o HAKJIOHHYIO TIJIOCKOCThY.
Jlabopatopnas pabota Ne 3 «Yrpyruii yaap maposy.

Jlabopatopnass pabdora Ne 4 «OmpenereHue MOMEHTOB HMHEPIMH  METOJAOM
KOJIEOaHUI.

Jlabopatopnass pabGora Ne 5 «OmnpeneneHue paaudyca KpHUBU3HBI BOTHYTOM
MOBEPXHOCTH METOZOM KaTalOIIETroCs IIapuKay.

JIaGopartopHas pabota Ne 6 «BiakHOCTb BO3IyXa M METO/BI €€ U3MEPEHUSD.
Jlaboparopnas pabora Ne 7 «Onpenenenue nokaszatens aauadarsl MeToioM Kiemana
u [lezopmay.

Jlabopatopuass pabdora Ne 8 «Ompenenenne kKodDPUIIMEHTa MTOBEPXHOCTHOTO
HATSDKEHUS BOJIBI METOJIOM OTPHIBA KOJIBIIAY.

Jlabopatopnas pabora Ne 9 «Ompenenenue kodhPuImeHTa BA3KOCTH KHUIAKOCTH TI0
Merony Crokcay.
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Jlabopatopuass padora Ne 10 «Ompenenenne BS3KOCTH BO3AyXa, CPEAHEH TMHBI
CcBO0OHOTO TIpodera MoJIeKyI U uX 3PGEKTUBHOTO TUAMETPaY.

Jlabopatopnas pabota Ne 11 «MocToBOI METO U3MEPEHUI.

Jlabopatopnass pabora No 12 «/3ydeHue SBIEHUS DJICKTPONPOBOJAHOCTH U
ornpe/ereHue YAeIbHOTO COMTPOTUBIICHUS METAJLIIA.

Jlabopatopnass pabora Ne 13 «M3yueHue 3aKOHOB KO0JIEOATEIBHOTO ABUKEHUS C
MOMOIIbIO MATEMaTHYECKOTO MasiTHUKA.

Jlaboparopnass pabora Ne 14 «OmnpeneneHue YCKOpEeHHsI CBOOOAHOTO TMAJCHUS C
MTOMOIIBIO (PU3HYECKOTO MAsITHUKAY.

Jlabopatopnas pabota Ne 15 «M3yuenune konebaHuii mpy>KMHHOTO MasTHUKA.
JlaGoparopnas padora Ne 16 «OmnpeneneHre IIUHBI CBETOBOW BOJIHBI MPU MOMOIIA
IUQPPAKITTOHHON PEIICTKI.

JIabopatopHas pabora Ne 17 «OnpeneneHne KOHIEHTPALMH PACTBOPOB MPU MOMOIIU
MOJIIPUMETPAY.

Jlabopatopnass pabora Ne 18 «/3MepeHue BBICOKMX TeMIEpATyp C MOMOIIBIO
ONTHUYECKOTO MUPOMETPAX.

Jlabopatopnast pa6ora Ne 19 «CHsiTHe XapaKTEpUCTHK U ONpENeTICHUE MapamMeTpoOB
dboTod7IeMEHTAY.

Jlabopatopnass  pabora No 20 «M3yueHuwe cmnekTpa BOJOpOJa U OIpeE/aesieHre
NOCTOSIHHOU PunGepray.

Tunogevie mecmogwie 3a0aHuA:

1. MarepuaibHas TOUKa — 3TO:

a) TeJIo, BpallleHHEeM KOTOPOIro MOXKHO MTpeHeOpeyb;

0) Teno, pa3MepaMu KOTOPOTO B YCIOBUSIX JAaHHOM 3a/1aul MO>KHO TIpeHEeOpeyb;

B) TE€JI0, MOCTYMATEIbHBIM JIBIKEHUEM KOTOPOTO MOXHO TIPEHEOpEUb;

T') TEJI0, HAXOJIAIIEeCs B COCTOSHHUU MOKOSI.

2. Knaccruueckasi MEXaHHMKA U3y4aeT:

a) 3aKOHBI JIBIKEHUS MAaKPOCKOIMMYECKHX TeJ, CKOPOCTH KOTOPBIX Maybl IO
CPaBHEHHUIO CO CKOPOCTBIO CBETA B BAKYYME;

0) 3aKOHBI IBUYKEHUS OT/ICIIbHBIX aTOMOB U 3JIEMEHTAPHBIX YaCTHII;

B) 3aKOHBI JIBM>KEHUSI MAKPOCKOITMYECKUX TEJI, CKOPOCTH KOTOPBIX CPABHUMBI CO
CKOPOCTBIO CBETA B BAKYyME;

I') 3aKOHBI JBI>KEHUS BOJIH, CKOPOCTh KOTOPBIX PaBHA CKOPOCTHU CBETA.

3. IlocTynarenbHOE ABUKEHUE — ITO:

a) IBUKEHUE, TPHU KOTOPOM BCE TOUKHU TeJla JBUKYTCS 10 OKPYKHOCTH;

0) IBM>XEHUE, TTPU KOTOPOM BCE TOUKH TeJia ABMXKYTCS T10 AJUIUAIICAM;

B) JIBIDKCHHUE, MPU KOTOPOM BCE€ TOUKH Teja JBWKYTCA MO CUHYCOHUIE WU
KOCUHYCOU/IE;

r) JBWXEHUE, IpPU KOTOPOM IpsMasi, COEAUHSIOIIAs JBE TOYKH Tea,
nepemMeniaeTcsl mapauuiesibHO caMoii cebe.

4. Monyiab MTHOBEHHOW CKOPOCTH PABEH:

a) IepBOIl MPOU3BOHOM palyca — BEKTOpa ABUKYIICICS TOYKU 10 BPEMEHHU;

0) BTOPOIi MPOU3BOAHOM pajilyca — BEKTOPa ABMKYIIEHCS TOUKH MO0 BPEMEHH;
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B) BTOPOI IPOU3BOJAHOM ITyTH 110 BPEMEHHU;
I') IEPBOM NPOU3BOJHON IYTH IO BPEMEHH.
5. IlonHOE ycKOpEHUE Tena MOKET ObITh OIPEEIIEHO 10 (hopMyJIe:

a) a=,a’+a’ ;

0) a =w’R ;

B) azd—u X
dt

r) a=eR.

6. MexaHM4eCKUM JBUKEHUEM HA3bIBACTCS:

a) IBIJKEHUE AJICKTPOHA B aTOME;

0) JBMIKEHUE Tena 10 IPSIMON JIMHUY;

B) JIBIDKEHHE TeJla TI0 OKPYKHOCTH;

I') W3MEHEHHE C TEUCHHUEM BPEMEHH B3aMMHOTO PACIOJIOKEHHUS TEN WIH UX
YJacTeu.

7. IlpumepoM PU3NYECKON MOJIETIN B MEXAHUKE SIBJICTCS:

a) aOCOJIOTHO TBEPJIOE TETIO;

0) Teno Ha HAKJIIOHHOM IIJIOCKOCTH;

B) T€JO, OJIBEIICHHOE HA HUTKH;

r') MOKOSIIEECs Telo.

Ilpumepwl 6onpocoe 011 onpoca:

3akonnl M. HpioTOHA B KJIaCCMYECKOI MEXaHUKE.

Hcnonb30BaHWE ONTHYECKUX CBOMCTB MHIIEBBIX MPOAYKTOB JISI MCCICIOBAHUS HX
KadecTBa.

[IpumeHeHue PIEKTPOMArHUTHBIX SIBIIGHUM JIJIs1 UCCIIEIOBAHMS KaueCTBa MUIIIEBBIX
MPOIYKTOB.

Ilpumepvr munoguix 3a0anuii 011 KOHMPOILHOU PAOOMbL .

1. OcobenHoctu rpaduka PyHKIIMU pacnpeaeaeHus] BETUYMHbBI CKOPOCTH MOJIEKYJT
U/I€aJIbHOTO ra3a.

2. JlaBieHue ra3a ¢ TOYKU 3pEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

3. Knaccudukanus u ycTpoHCTBO TEIUIOBBIX MAIIIHH.

4, OO6patumbie 1 HeOOpaTUMBIE TETJIOBBIE MPOIIECCHI.

5. OCHOBHBIC THUIIBI TETNIOOOMEHHBIX anmapaToB.

Temamuka 00K1a006:

JlnHaMUYeCcKUe U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (DU3HKE.
JlaBiieHHE ra3a ¢ TOYKM 3pEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
MoJeKynspHO-KUHETUYECKUM CMBICIT TEMIIEPATYPBI.

IIepBoe u BTOpOE HAYaI0 TEPMOAUHAMUKMU.

[ukn Kapuo. Makcumaneusiid KITJ[ TeninoBoi MaliuHeL.

agbrhwnE
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TunoBasi CTPYKTypa 3a4eTHOI0 3aJaHUS

Haumenoeanue oyenounozo mamepuana Maxcumanvhoe
KoJiuuecmeo 0a1106

Bonpoc 1 YpaBHeHue cocTosiHUSI UAcalIbHOr0 raza. (OCHOBHbBIE 3aKOHBI 10
UJCIbHOTO Ta3a.
Bonpoc 2 Natepdepennus BosH. KBazuMoHoXpoMaTrueckue BOTHBI. DyHKIHS 10
KorepeHTHocTu.  WHTepdepomerprl.  BpemeHnHoe  u  chekTpaibHOE
paccMOTpeHHe HWHTEPPEPEHIIMOHHBIX  sBIeHUU. VIHTEephepeHus BOJH.
KBazumonoxpomaruueckue BOJIHBI. OyHKLIUA KOT'€pEHTHOCTH.
WuTepdepomerpsl. Bpemennoe u CIIEKTpalabHOE paccMOTpeHue
UHTEP(PEPEHIINOHHBIX SIBJICHUI.
Ipakmuyeckoe 3a0anue 3aMKHyTas Karymka u3 100 BUTKOB TuIomansio 10 cm? 20

IIOMEIIEHA B OJHOPOJHOE MAarHUTHOE IOJ€, NePHEHAUKYISAPHOE IUIOCKOCTH
OocHOBaHus Karywiku. IIpu usmenenun marnutHoro mnoss Ha AB =0,1 Tn
3aBpems At= 0,1 ¢ B karymke Boiaensercs 0,001 Ik rernorsl. Yemy paBHO
COINPOTHBJIEHUE KATYLIKH.
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IToxa3aTenn u KPUTCPHUH OICHUBAHNUA IVIAHUPYEMBIX PE3YyJIbTaTOB 0OCBOCHUSA KOMHeTeHHHﬁ H pe3yjibTaToB oﬁyqumI,
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, UCCICAOBAHUN | rayectpa 1 6E30HACHOCTH NPOYKLIMH;
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 rokaszaresyien ¢$u3uKo-
MEXAHUYECKUX 5 (U3HKO-XUMHYECKHIX
CBOWCTB HUCTIOIB3yEMOI0 CBIpbS,
nony$aOpukaTtoB M TOTOBOM  MPOAYKIIMH
MUTaHUS
OIIK-2. Criocoben OIIK-2.2. Ucnionb3yeT OIIK-2.2. 3-1. 3HaeT ¢ HE3HAYUTCIHHBIMU
MIPUMEHSTH OCHOBHBIS OCHOBHbBIC ()U3HUKO- 3aMEYaAHUSMU OCHOBBI (bu3uYeCcKuX,
3aKOHBI 1 METO/IbI XMMHYECKUE U XUMHYECKHE | X UMUYECKHUX, (U3UKO-XUMHYECKHX U
WCCIIeIOBaHUH METObI aHAIIN3a JUTSI GHOIOTHIECKIX METO/IOB s
€CTECTBEHHBIX HAyK JUIsl | pa3paboOTKH, UCCIIEeIOBAHUH MHCTPYMEHTANBHOH — OLEHKM  roKasaTeneil
pelienus sajat M OKCTIEPTH3BI MPOAYKIHH | L ooomnn b Gan o np o o TIPOYKITHH,
70— 84 npodeccnoHaIbHON OOIIECTBEHHOTO TUTAHUS U
GaIIOB «3a4TCHO» | ACATCIIBHOCTH HCIOJIb3YyEMOTI'0 CBIPhS OIK-22. V-1 VMmeer ¢ He3HAUNTCIBHEIMIL IToBbIIEHHBII
3aMevaHUsIMU IIPOBOAUTH CTaHJapTHBIE
WCTIBITAHUS 110 ONPEACJICHUIO0 TOKa3aTesei
(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, HCCIEIOBAHMI
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
€CTEeCTBCHHBIX HAYK IS
peleHus 3a71a4
npodecCuoHaIbHON
IEATENBHOCTH

OIIK-2.2. Ucnionp3yet
OCHOBHBIE (DU3HUKO-
XUMHNUYECCKHE U XUMHNYCCKHE
METOBI aHAIIN3a JUISI
pa3paboTKu, UCCITeTOBAHHHA
Y 9KCTEPTU3BI IPOAYKIINU
OOIIECTBEHHOTO TUTAHUS U
UCTIONIB3YEMOTO CHIPhS

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

OIIK-2.2. YV-1. He ymeer Ha 6a30BOM ypOBHE

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

Komnerennuu He
c(OpMHUPOBAHEI
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Ilpunoscenue 1
MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepannu

(eaepasibHOE rOCyAapCTBEHHOE OI0’KETHOE 00pa30BaTe/JIbHOE YUPeKIeHue
BbICIIETr0 00pa30oBaHUSA
«Poccuiickuil 3xoHoMHuYeckuil yHusepcurer umenu I'.B. Iliiexanosa»
Kpacnopapckuii punuan PIY um. I'.B. Ilnexanosa

dakyIbTeT IKOHOMHKH, MEeHE>KMEHTA U TOProBJIN
Kadenpa Toprosiau u 0011IeCTBEHHOTO MUTAHUS

AHHOTAIIMSA K PABOYEH ITPOT'PAMME JUCIUILIAHBI

51.0.08 ®U3UKA

Hanpagiyienue noaroroBku 19.03.04 TexHoJiorusi npogyKuuu U OpraHu3amnus
001IIeCTBEHHOI'0 UTAHUS

Hanpasiaennocts (mpo¢guisb) mporpaMmsl
«TexHoJ10THA ¥ OPraHU3aUKs PECTOPAHHOIO OM3HECa)

YpoBeHb BbICHIEro 00pa3oBaHMs bakanaspuam

Kpacnomap — 2022 r.



1. Ieab 1 327241 TUCHHUILIUHBI:

Henbto nucuurumbbel «@usnka»: gBiseTcs (HOpMUpOBAaHHE CHOCOOHOCTEH NMPUMEHATh OCHOBHBIC
3aKOHbl (PM3UKU U (PU3MUECKUE METOAbl WUCCIEOBAHUI Ul pelIeHus 3aJad IpoQecCHOHATbHON
NEeATEIbHOCTH.

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

- U3y4YeHHE OCHOBHBIX (DU3MUYECKUX U (PH3UKO-XUMHUYECKUX METOIOB JUISl HHCTPYMEHTAILHOH OLICHKU
HOKa3aTeseil kauecTBa n 0€30MacHOCTH MPOITYKIIUH;

- M3YYCHHE OCHOBHBIX (DM3HKO-XMMHUYECKUX U (PU3UUECKUX METOJIOB MOBBIMICHUS d()DHEKTHBHOCTH
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

CocraBureiib:
JlotieHT Kadepbl TOPTOBIN M OOIIECTBEHHOTO MTUTAHUS
Kpacnonapckoro ¢pminana POY um. I'.B. [InexaHosa B. II. Janpko
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