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[Iporpamma coctaBieHa B COOTBETCTBHHM ¢ DenepalnbHbIM TOCYJapCTBEHHBIM 00pa30BaTEbHBIM
CTaHJApTOM BBICIIEr0 oOpa3oBaHus - OakanaBpuar mno HampasieHuto 05.03.02 Teorpadus,
YTBEPKJICHHBIM ITPUKa30M MUHUCTEPCTBA HAyKU U BBICIIEro oopa3zoBanus Poccuiickoit deaepannu
or 07.08.2020 Ne 889, y4yeOHBIM IJIaHOM MOATOTOBKM OakanaBpa mo HampasieHuto 05.03.02
I'eorpadus, yrBepkneHHbIM YueHsiM coBetoM PI'BOY BO «COI'Y» (mportokon Ne 13 ot
31.05.20221.)

CocraButensb: ct. npenoaasarens @arees B.1.

Pabouas npoepamma oucyuniunvl npunama 6 cocmase 0CHOBHOU NPOPeCCUOHATLHOLL

00pazosamenvHoOU npocpammol peuteruem yuernoeo cosema COI'Y [Ipomoxon Ne 13
om 31.05.2022,




1.CtpykTrypa 1 0o01asi TPY10€eMKOCTh TUCHHILIMHBI
OO01mast TpyI0eMKOCTh JUCIUTIINHBI COCTABIISET 2 3aYETHBIX SIUHUIL, 724.

Ounast popma 00ydeHUS

Kypc 1
CemecTtp 1
Jlexun 18
[IpakTuueckue (ceMUHAPCKUE)

3aHATHUS

JlaGopaTopHble 3aHITHS 18
Koncynpranuun

WToro ayaMTOpHBIX 3aHATHH 36
CamocTrosTenpHas paboTa 36

Kypcosast pabota
Popma KOHTPOJIS:

Dx3amMeH
3auer 1 cem.
OO011e€ KOJIMYECTBO YaCOB 72

2.11lesn ¥ 3aa4YM T CHUTLIHHBI:
Ieab10 ocBoeHUS y4eOHOW MUCIUIUIMHBI «DU3UKa» SBISCTCA:

IloaroToBUTH

* TBOPYECKH MBICISIIIUX CTYJAEHTOB C Pa3BUTHIM HAyYHBIM MBIITUICHHEM, OOJIadaroIIux
HEOOXOOUMBIMH 3HAHMSIMH B 007acTH (U3HWKH, CIIOCOOHBIX HCIOJIb30BaTh IMOJYYCHHBIC
TEOPETUYCCKUE 3HAHUS TIPU PEIICHUY MPAKTHYECKUX 3a]1a4, TIPOSIBIISS MIPH 3TOM CaAMOCTOSITEILHOCTh
Y UHUIIUATHBY;

* CTYJICHTOB CIIOCOOHBIX MPUHHUMATh PEIICHHS, BbIOMpas HanOoJiee ONTUMAIbHBIE U3 BCEX
BO3MOJKHBIX.

CdopmupoBath B mporecce OOydeHHs] HaBBIKM  HCIOJIB30BAaHUS TMOJYyYEHHBIX B JTOU
00J1aCTH PE3yJIbTATOB B HAYYHOU M MPAKTHYECKOM JIEATCILHOCTH.

IToaroroBuTh

* TBOPYECKH MBICISIIUX CTYJIEHTOB C Pa3BUTHIM HAyYHBIM MBIIUICHHUEM, OOJaIaroNIux
HEOOXOMUMBIMH 3HAHMSMH B 007acTH (U3MKH, CIIOCOOHBIX MCIOJIb30BaTh IOJYYCHHBIC
TEOPETUUYCCKUE 3HAHUS MPU PEIICHUN MPAKTHYECKUX 3a]1a4, TTPOSIBIISS MPH 3TOM CaMOCTOSATEILHOCTh
Y UHUIIATHBY,

* CTYICHTOB CIOCOOHBIX NMPUHUMATh PEUICHUS, BbIOUpas HanbOoyee ONTUMAIbHBIE U3 BCEX
BO3MOJKHBIX.

CdopmupoBats B mporecce 00yueHHs HaBBIKM  HCIIOJIB30BAHUS TMOJTYYEHHBIX B ITOU
o0yacTu pe3yabTaTOB B HAYYHOUN U MPAKTUYECKON A TETbHOCTH.

3agaun u3y4YeHHs IMCHUIJUIMHBI: CTAaHOBJICHHE Y CTYACHTOB JaHHOW CIEUUaTbHOCTH
€CTECTBEHHOHAyYHOTO MHUPOBO33PEHHUSI HAa OCHOBE IMOJIYYEHHBIX MMM B 0011€00pa3oBaTENbHOM
IIKOJIE 3HAHWI; Pa3BUTHE Y HUX JUATCKTHKO-MATepUATHCTUYECKOTO MHUPOBO33PEHUS HA OCHOBE
JIOTUYECKOTO MBIIUICHUS, TPUMEHEHHE (PU3NUECKUX 3aKOHOB U METOI0B (PM3NUYECKUX HCCIIETOBAHUIMA
B TMPAKTUYECKOM MEeATENbHOCTH, JaTh HEOOXOMUMBIM HMHCTPYMEHTApUH, KOTOPBIA MO3BOJISET
UCCIeI0BaTh MPOOIEeMHBIE BOMPOCHI, peliaTh IpodeccHoHaIbHbIe 3aaui U MPUXOTUTh K TOYHBIM
BBIBO/IAM.
3. Mecro aucuumiaunbl B cTpykrype OITIOII no cnenuanbsroctu 05.03.02 I'eorpadus.
3.1 Jucuumiuna «Duszmka» peanusyercss B o00s3aTenbHON(0a30BoM) wacTu oOmiero odobeMa
nporpammbl b1.0.08 noaroroBku mo crnenuansHoctd 05.03.02 T'eorpadusi, ouHOM opMBI
oOyueHusl.
JlucuuniauHa u3ydaercsl Ha IEPBOM Kypce B IIEPBOM CEMECTpE.



3.2.  OcBoeHue 5TOW AMUCHUIUIMHBI Oa3WpyeTcsi Ha 3HAHUM KypCOB (H3UKH, MaTEeMAaTUKU U
MH(POPMATUKH, U3y9aeMBIX B CPEIHEH IIKOJIE.

®u3uka 3HaTh. 3aKOHBI (pyHIAMEHTANbHON (QU3HKH. YMETh. MPHUMEHATH IOJyYCHHBIC
3HaHUS B Ja0OpaTOpPHOM MpPaKTUKyMme. HaBBIKM: MO PEHICHUIO 3KCIIEPUMEHTAIBHBIX (PU3HMUECKUX
3ajad.

MartemaTuka uW uHPOpMaTHKAa 3HAHUSA: TEOPETUYECKUX OCHOB MATEMaTUKU U
nHPOPMATUKU. Y MEHHS: IPUMEHSITH 3HAHUS TPHU 00pabOTKE SKCIIEPUMEHTAILHBIX JaHHBIX. HaBbIKu:
10 OIICHKE a0COIIOTHBIX ¥ OTHOCUTEINILHBIX TTOTPEITHOCTEH.

[Ipu w3ydeHun GU3MKKA CTYACHTHI TOJy4YaT IIEIIOCTHOE IMPEACTaBICHHE OO0 OCHOBHBIX
(U3NYECKUX SIBICHUSX U OCHOBHBIX 3aKOHAX (PM3MKH; rpaHUIAX WX MPUMEHUMOCTH U PHUMEHEHHE
3TUX 3aKOHOB B BAKHEHIIMX NPAKTUYECKUX TPUIOKEHHUSIX. Y3HAIOT OCHOBHBIE BEJIMYMHBI U
(u3nyecKne KOHCTAHTBI, UX ONPEENIEHUE, CMBICII, CIIOCOOBI ¥ €IMHUIIBI UX U3MEPEHUS; Ha3HAUCHHE
Y OPUHLMIIBI JIEHCTBUS BakHeHIuX (usnueckux mpuOOpoB; mpaBuiia pabOThl U MEpPbl TEXHUKHU
0€30MacHOCTH B (PU3UYECKUX JA0OPATOPUSIX C AIIEKTPONpPUOOpaMu M COBPEMEHHOM (r3nuecKoit
anmapaTrypou.
4.TpeGoBaHusi K pe3yJabTaTaM OCBOECHHSl IMCHUILIMHbI (KOMIIETEeHUMH 00y4aromerocs,
(¢opmupyembie B pe3y/ibTaTe 0CBOEHUS IMCHHUILIUHBI.

Komnerenmuu oby4aromierocs, popMupyeMble B pe3yJibTaTe OCBOCHUS AUCIUIIIUHBIL.
B pesynbraTe wH3ydyeHUs AUCHUILIMHBI OOydYaroLUiics JOJDKEH 007a7aTh CIeAyHOIUMI
KOMITETEHIUSIMU (pe3yJabTaTaMi 0CBOEHUS 00pa30BaTeIbHON MPOrPaMMBI):

OIIK-1. CrocoOeH MPUMEHSTh 0a30BbIC 3HAHUS B 00JIACTH MAaTEMATHYECKUX U €CTECTBEHHBIX
HayK, 3HaHHS QYHIAMEHTAIbHBIX Pa3jeloB HAYK O 3eMJie ITPH BHIMOTHEHUHU padoT
reorpaduyeckoil HanpaBJICHHOCTH

B3anMocBsI3b MmIaHUPYEeMBIX pe3yJbTaTOB O0YUYEHUS MO0 JUCIUTUIMHE ¢ (OPMHUPYEMBIMHU
koMmereHuamMu OITOTIT

Kon n Nuaukartop CTpyKTYypHBI€ 3J1€MEHTbI
HaUMEHOBaHMHE JOCTHKeHHS] KOMITeTeHIIHU KOMIIETEHINH
KOMIIeTeHIIMH (B pe3yJibTaTe OCBOCHHS M CUMILIHHBI
o0yuarommiicsi 10J1:keH 3HaTh, yMeTh,
BJIA/IETh)

OIIK-1. OIIK-1.1. Ilpumenser 0a30Bbie|3HATH: TEOpPETHYECKUE OCHOBB]
CnocoOeH  MpHUMEHSTH 3HAHHUS B 00JACTH MAaTeMaTHYECKHX| MATEMAaTHUECKUX ¥ €CTECTBEHHBIX HayK,
0asoBple  3HAHUSA  BU €CTEeCTBEHHBIX HayK 1 pyHIaMEHTAIBFHBIX Pa3/IeoB HAYK O 3eMiie
obmactu (byHIaMEHTaIbHBIX Pa3/IelIOB HAYK 0| Y MeTh: BBIIIONHATH aHAIH3 reorpadpuyecKux|
MaTeMaTHYeCKUX | 3emie. JTAHHBIX Ha OCHOBE 3HAHUH
€CTECTBCHHBIX  HayK, (yHIaMEHTaJIBbHBIX PA3/eloB HayK o 3emie,
3HAHUSA MaTeMaTHYECKUX M €CTECTBEHHBIX HAYK IIPH
(byHIIaMEeHTaIbHBIX pelIeHnH 3a7a4 B O00JAaCTH JKOJIOTHH U
pa3zfenoB Hayk O 3emid HPUPOJIOIIOIH30BAHUS
IIPY BBIITOJHEHUU PadoT Baanerb: Brianeer HaBbIKaMH IPHMEHEHHS
reorpagpuyeckon 3HAHUU (yHIAMEHTAIBHBIX Pa3/eloB HAYK O
HaIpaBJICHHOCTH 3emJie B IPaKTHYECKOH IS TeIbHOCTH.

[pu npoBeneHNK y4eOHBIX 3aHATHI 00eCIIeunBaETCS Pa3BUTHE Y 00YJArOLINXCSl HABBIKOB KOMaHIHOM paboTHl,
MEKITHYHOCTHONH KOMMYHHKAIIUH, TPUHATHS PELICHUH, TIUIEPCKUX Ka4eCTB (BKIIOYAs MPH HEOOX OAUMOCTH POBEIICHUE
WHTEPAKTHBHBIX JIEKIUH, TPYIIIOBBIX IUCKYCCHH, POJEBBIX WIP, TPECHWHTOB, aHAIW3 CHTYalUd ¥ WMHTAIMOHHBIX
MOJIelield, TpernoJaBaHnue AUCIUILINH (Moayael) B GopMe KypCOB, COCTABICHHBIX Ha OCHOBE PE3yNBTATOB HAYYHBIX
WCCIIeIOBAHMI, B TOM YHCIIE C YIETOM PErHOHAIBHBIX OCOOCHHOCTEH MPO(pECCHOHABHON ACSTELHOCTH BBITYCKHUKOB
u otpedHOCTeH paboTonarenei).



S.COI[ep)KaHHe H y‘leﬁHO-MeTOI[H‘leCKaﬂ KapTa JUCHUIIJINHBbI

Tabnuya 5.1

J
3AHSITUS CamocTosiTeJibHAsI padoTa Kommuecrso |
CTYIEHTOB 0an10B -
¢
Homep HaumeHnoBanue TeM (BOIPOCOB), DopMbI p
Heaeu M3y4aeMbIX 10 JAHHOM THCIUTIIINHE KOHTPOJISI a
h) Conepxanue Yacsl min | max |T
JIP y
p
a
1 OcHnoBbl Mexanuku. Tema 1. Marepus u CBs13b (PM3HMKH C TEOJIOTUEH U 8 Bonpocs! B [1]
IBIDKEHUE. MeTOIbI U Pe3ylIbTaThl reorpadueii, TEXHUKOM. pybexHoH 2],
KOHTPOJIbH
(bH3HUYECKOTO UCCITeIOBAHUS HenHepupanbHble CHCTEMbI OTCYETA. o p§60Te [8],
(HabmroieHNe, OMBIT, TUIIOTE3a, 3aKOH, 3emisi KaKk BpALIAOIIAsCs CHCTEMA. Pedepar. [14]
teopusi). Kunemarnka MaTepuanbHON HepenocHas cuia HHEpLUH. V CTHBIH
touku. [lepemelenne, CKOpoCTb, Iéemp}g6e>1<ﬂa;{ chIla VHCPIIIH. ompoc.
yckopenne. TaHTeHIMATbHOE 1 112 ROPHOIHCA. HCICHHOC
3HaueHue cuiibl Kopuonuca u ee
HOpMaJIbHOE ycKOopeHus. Knnematika HATIpABEHHe (IIpaBHTO
ABIGKCHUS IO KPUBOJIMHCHHOM «OypaBunkay). Cuna Kopronnca n
TpaeKTOpuu. J[BUKEHHUE 110 OKPY)KHOCTH. ee MIOsBIICHTE Ha 3eMite
VYTI0Basi CKOPOCTh M YIIIOBOE YCKOPEHUE U TapMOHHYECKHE KOJNeOaHMS.
UX CBA3b C JIMHCHHBIMU 8 | Iuddepenunansabie ypaBHEHUS 0 |20

XapaKTePUCTUKAMU JIBHXKCHUS.
JlnHamuka MaTepuagibHOU TOUKH.
B3anmopelicTBue MaTepualibHbIX TEI.
HNuepimanbHble 1 HEMHEPIUATIbHbBIC
CHUCTEeMBbI KOOpAUHAT. 3aKoHbl HploTOHA.
Macca. Cuna. YpaBHeHUs ABUKCHHUS.
CuJiel B KJJacCUUECKOM MEXaHHKe. 3aKOH
BCEMHUPHOTO TATOTEHUS. 3aKOHbI
COXpaHEHUsl B MEXaHUKE.

["apMoHHUYecKnX KOJIeOaHMi.
DHeprus KoJjaeOIoerocs rena.
3aryxaromiue KoiaeOaHusl.
Huddepennnanbabie ypaBHEHUS
3aryxaumux KojleOaHuu.
Boinyxxnennbie koneOaHusl.
Pe3onanc. ABTokosnebaHusl.
CnoxeHus rapMOHUYECKHUX
KosebaHuil. MexaHuuyeckue
BOJIHBL. Y PaBHEHHE BOJIHBI.
[1oTOK PHEPrUM BOJIHBI.




MexaHnueckrne CBOMCTBA TBEPBIX TEIL.
3akoHsbl yrpyroi aedopmanun. 3akoH
I'yka.

IM'maponnnamuka. BsS3kocCTs.
CranuoHapHbIi MOTOK, JaMUHAPHOE U
TypOyneHTHoe TeueHus. Popmyna
Herorona. ®opmymna Ilyaseinsa. Yucno
Peitnonbaca.

3Byk. ®usnueckue
XapaKTEPUCTUKU 3ByKOBOM
BOJIHBI, UX CBSI3b C
(U3HOTIOTTICCKUMH
XapaKTEPUCTUKAMHU 3BYKOBOTO
BOCIIpUATHUA. Y IIBTPA3BYK.
Hctounuku u npueMHUKHN
YJIBTPa3BYyKa.

PeaktuBHOE NBHKEHUE.
JBrm>KE€HHE KOCMUYECKUX TEJl.
3akonsl Kemtepa.

MomeHT cunbl. MOMEHT
WHEPLUH.

VYpaBHenue bepnymm n
CJIEJICTBUS U3 HETO.

MouiekyJsipHas pu3uKa U
TePMOAMHAMHKA

OcnoBel MKT. TepMoannamuyeckue
napameTpsl. MoJiellb neanbHOro rasa.
OcHoBHoe ypaBHeHue MKT. YpaBHenue
COCTOSIHMSA uaeabHOro rasa. [lonstue o
temrneparype. ONbITHOE ONpEeIICHUE
cKopocTei MoJiekys. CpeHee Yruciio
CTOJIKHOBEHHI U JUIMHA CBOOOJHOTO
npoOera MoJieKyIl. SIBieHus nepeHoca.
DNeMEeHThI TEpMOJUHAMUKHU. BHYTpeHH s
sHeprus. Temmora u padora. [lepBoe
Hayajuo TepMOJUHAMUKU. TernoeMKocTb
razoB. AquabaTuuecKuil mporecc.
OO6paTumbie U HEOOPATUMBIE MPOLIECCHI.
[Muknuueckue npoueccol. Luxi Kapho,
€ro KIIJI.

Nneanbublii raz. OCHOBHBIE
YpaBHEHUS] MOJEKYJISIPHO-
KMHETUYECKON TEOPUH
UJEAIBHOTO ra3a. BHyTpeHHss
SHEPTHsl UACATBHOTO ra3a u
UJCAIBHOTO KPUCTALIA.
Pacnpenenenune boinbiimana.
Hudbdy3ust B KUIKOCTAX.
BszkocTh kuakocTei. YpaBHeHUE
Hprorona. 3akon ['arena-
[lyazeiins. I[ToBepxHocTHOE
HATSKEHUE KUIKOCTEH.
[loBepXHOCTHO-aKTUBHBIE
BemiectBa (ITAB).

PaGora, coepiiaemas
UJCAIbHBIM Ta30M MPU
pa3IMYHBIX MPOLIECCAX.
M3meHeHue BHYTpEHHEN SHEPrUu
Y TEIJIOEMKOCTH MJI€aJIbHOTO ra3a

Bormpocs! B
pyoOexHoU
KOHTPOJIBH
oii pabore.
Pedepar.
YcrHbII
ompoc.

10

[1]

[2],
[9],
[14]




B pa3JIMYHBIX MPOIECCAX,
ypaBHeHue Marepa.
TennoeMKoCTh UACAITBHOTO
Kpucrawuia. Bropoe Hagano
TEPMOIUHAMUKHU.
TepMoauHamMuyeckas
BEPOSITHOCTb U SHTPOIUSI.
OHTponus u TeriooOMeH. Tero-
MacCOIEPEHOC. Y paBHEHHE
nuddy3un, TETUIOMPOBOIHOCTH,
BS3KOCTH.

DJIeKTPUYECTBO U MATHETU3M
Onekmpocmamuka. INEKTPUUECKUN 3apsi
U €ro JUCKpeTHOCTh. 3akoH Kynona.
Hanpsioxennocts PaboTa nepemenienus
3apsia B AJEKTPOCTATHIECKOM ITOJIE.
[Torenuman. [IpoBOAHUKHN U AUIIIEKTPUKHU
B 3JIEKTPOCTATUYECKOM II0JIE.
DIeKTpoeMKOCTh. KoHIeHCaTOphl
Ilocmosmunwiii anexkmpuyeckuti mok. Cuna u
IJIOTHOCTh TOKa. 3akoH Oma Juis ydacTka
LIETH U JUIsl 3aMKHYTOM 1€, coAeprKaiien
OJIC. 3akon JIxoynsa-Jlenna. TernoBoe
NEUCTBUE.

Macenumnuoe none. MaruutHoe IeiliCTBUE
Toka. Cuma Amnepa wu  JlopeHua.
MarnuTHas UHAYKUHS. DJIEMEHTBI 36MHOTO
MarHeTusma. DneKkTpoMarHuTHas
uaaykuusa.  IlpaBuno Jlenua. DOnHeprus
MarHuTHOTO MOJISL.

HamnpskeHHOCTB TI0J1s1 TOUEYHOTO
3apsiia. CBs3b MEXAY Pa3HOCTBIO
MOTEHITMAJIOB W HAMIPSHKCHUEM.
ITocinenoBaTenpHOE U
napajuieIbHOE COCTUHEHNE
KOHJEHCATOPOB

3akon OMa Jy1s ydyacTka Lenu u
JUISl 3AMKHYTOM 1I€TH,
conepxkanier DJ1C. 3akon
Hxoynsa-Jlenna. TenmoBoe
JNIEUCTBUE TOKA.

JIBr>keHue 3apsiKEHHbBIX YaCTUIL B
AJIEKTPUYECKHUX U MAarHUTHBIX
MOJISAX. DJIEMEHTHI 36MHOTIO
Marnerusma. [Ipasuno Jlenua.
DOHeprusi MarHuTHOTO TOJISt
DIIEKTPOMAarHUTHBIC KOJICOAHUS U
BOJIHBI . OCHOBHBIE MOJIOKESHHUS
Teopun MakcBeia. YpaBHEeHHE
3JE€KTPOMArHUTHOU BOJIHBI.
[ToTOK PHEPrUM U UHTEHCUBHOCTH
3JE€KTPOMArHUTHOU BOJIHBI.
[lIkaya 377€KTpOMarHUTHBIX BOJIH.

Bormpocs! B
pyOexHOM
KOHTPOJIbH
oii pabore.
Pedepar.
VcTHbBIM
ompoc.

15

[1]

,[2],
[10],
[14]




OCHOBBI reOMeTPHYECKO U BOJTHOBOI DJIeMEHTBI TeOMETPHUECKON 8 Bompockr B [1]

ONTHKH orntuku. [Ipunnun I'roiirenca- pybexHok 2],
I'eomerpuueckas ontuka. SIBneHue Openens. 3oub1 Dpenens. g;?:gg;’: [11],
MIOJIHOTO BHYTPEHHETO OTPaKCHUS CBETA. BonnoBas onTHKa. Pedepar. [14]
Ontuueckas cucrema riasza. OnTHYECKUn WuTepdepenmus cera u V CTHBIH
Mukpockotn. Pedpakromerpus. Bonnosas TrQpaxIus cBera. ompoc.
onrtuka. MaTepdepenuus. Judpakius. WnTepdepomerpsr.
JudpakuronHas pemeTka. Pazpematomnias JudpakironHas peerka.
CIIOCOOHOCTH ONTHYECKUX MTPUOOPOB. [Tonsipuzanus ceeTa.
[Tonsipuzanus. CriocoObl MoJTydyeHUs [Honspumerpus. [lornomenue u o5
MOJIIPU30BAHHOTO CBETA. paccesiHuE CBeTa.
[TonspuzannoHHass MUKPOCKOIIHS. Pedpakromerpus. Uznydyenue u
Onrtryeckast akTUBHOCTS. [lomspumerpus. TIOTJIOTIIEHHE IEKTPOMArHUTHBIX
B3anMopelicTBre cBeTa ¢ BEMIECTBOM. BOJIH aTOMaMH1 ¥ MOJIEKYJIaMH.
Paccesnue csera. Iloromnenue cBera. B3aumonelicTsue cBeTa ¢
3akon byrepa-JlambGepra-bepa. BemecTBOM DoTodPdexT.
OnTuyeckas INIOTHOCTD. YpaBHeHue DUHIITEHA TSI

doTtoarddexra. [IpakTnueckoe
npumeHneHnue Gororddexra

KBanToBasi, aToMHasi M sijiepHasi VYibTpaduosieToBoe U3MyYeHUE. 10 Bomnpocs! B [1]
dusuka. WudpakpacHoe u3iydeHue. pyOesxHoit 2],
Tewma 1. KBantoBas ¢usuka. PeHTreHoBckoe u3iydeHue. g;HnggTbeH [14]
TemnoBoe n3iryuenue tei, ero Jlazepsl. CBOMCTBO J1a3€pHOTO Pe(f,)epaT_ '
XapaKTEPUCTUKU. 3aKOHBI TEMJIOBOTO u3nydenus. [Ipumenenue V CTHBIH
U3Iy4YeHus. YabTpaduoIeToBoe Ja3epoB. orpoc.
uznydenue. MudpakpacHoe u3nyueHue. TopMo3HOE PEeHTI€HOBCKOE 30
DJEeKTPOHHBIE SHEPTeTUUECKUE YPOBHU U3JTy4EHHeE.

aTOMOB M MOJIeKYJl. ONTHYECKUE CIEKTPBI
aToMOB U MoJieKy. CrnektpodoTomepusi.
JIromuHecnennus. 3akodH CTokca g
doTomomunecreHINHA. CIeKTPBI
dboTomoMuHecieHINH. JIFOMUHECTIEHTHAs

Teopust aromMa Bo10poia Mo
bopy. DHeprus cBsizu yacTul B
anpe. CBsI3b MEXKy Maccou U
sHepruen. PaanoakTMBHOCTb.
OcHOBHOI1 3aKOH
pPaAMOAKTUBHOTO pacnaja.




MHKpPOCKONHU. JIa3ephl U UX IPUMEHEHUE AKTHUBHOCTb PaJIMOAKTUBHBIX

B MEJUIMHE. IIPEnapaToB.
Tema 2. Cmpoenue amoma u amomnoz2o Jlo3umeTpus HOHU3UPYIOIIHNX
sa0pa. u3nydeHuil. Jlericreue

Mogens aroma Pesepdopaa. Iloctynarer MOHU3UPYIOUIUX U3JTYYEHUI Ha
bopa.. Coctas sigpa. M3otomnbl. DHeprus BEILIECTBO U OpraHu3M. MeTo bl
CBSI3M YacTHIL B ssipe. CBSA3b MEXAY perucTpanii HOHU3UPYIOLIUX
Maccou u sHepruen. EctecTBeHHas u u3nyyeHuil. Jlosumerpsl. 3ammura
HCKYCCTBEHHAs paJJiOaKTUBHOCTh. 3aKOH OT NOHU3UPYIOIINX U3ITy4eHUH.

paarMoaKTUBHOIO pacrnaja. SAnepHsbie
peakuuu. Mcnonas3zoBaHue aTOMHON U
SIIPEHOM DHEPTUU.

UTOT'O 18 |18 36 0 | 100

IIpumeyanus
— Bce Bunp! yueOHOM pabOTHI MOT'YT IPOBOIUTLCS AUCTAHIIMOHHO HAa OCHOBAHHUH JIOKAJILHBIX HOPMATUBHBIX aKTOB.

— B nensax peanusaumyu MHIMBUIYaJIBHOTO MOAXOAA K OOYYEHHIO CTYAEHTOB, OCYIIECTBIIOIIMX Y4eOHBIH Hpolecc M0 MHIUBHAYAIbHOH TPAaeKTOPHU B paMKax
WHIMBUIYaJIbHOTO Pabo4ero IUlaHa, W3y4eHHE JaHHOH IUCLMIUIMHBI MOXKET OCYLIECTBIIATHCSA 4epe3 HMHAMBHIYyaJbHbIE KOHCYIbTAlMHM INPEMONaBaTeNli OYHO, B Yachl
KOHCYJIbTAIHH, 0 DIICKTPOHHOI MouTe, a Takxke ¢ ucnonb3oBanneM WebeX, mratdopmsr auctaniontoro ooy4aenus Moodle, mnunbnii kabuHet crymenta Ha caiite COI'Y,
npyrux snementos DUOC COI'Y




5.1. Pa3nennl AuCHMILVINHBI, BUAbI Y4eOHOI paGoThl M (POPMBI TEKyIIero KOHTPOJIA:

n/ Ne HaumenoBanue Buppl yueOHoM paboTsl (B AY) OneHouHbIe
Ne | cemect | pazmena T TP TI3 T K [ CTCPC | soerg | SPEAcTER
pa JUCIUTUTAHBI 3

1 2 OcHOBBI 3 8 8 19 | TecrupoBanue,

MEXaHHUKH. 3aIuTa
pedepara,
cobecenoBaHU
c,
YCTHBIN OITPOC
1o J1a0. p.

2 2 MounekynsipHas TECTUPOBaHUE,
¢buzuka Hu 3aluTa
TEPMOAMHAMHKA pedepara,

3 2 - - - 4 9 cobecenoBanu
c,
YCTHBIN OITPOC
1o J1ad. p.

3 2 TECTHPOBAHUE,
DJIEKTPUYECTBO U 3amura
MarHeTH3M. pedepara,

4 6 - - - 6 16 cobeceoBaHu
c,
YCTHBIN OIPOC
1o J1a0. p.

4 2 OcHOBBI TECTUPOBAHUE,
reoMeTpUYECKO 3aIuTa
Y BOJIHOBOI1 pedepara,
ONTHUKU 4 2 - - - 8 14 cobeceoBaHu

e,
YCTHBIN OIPOC
1o J1a0. p.

5 2 KsanToBas, TECTHPOBAHUE,
aTOMHas u 3aluTa
sepHas pusuka pedepara,

4 - - - 10 14 cobeceioBaHU
c,
YCTHBIH OIPOC
110 J1a0. P.
UTOI'O 18 | 18 | - - -| 36 72
5.2. Pacnipeneienue JIeKI Ui 10 ceMecTpaM:

n/Ne | HaumeHnoBaHue TeM JeKIuit O6bem B AU
Cemectp 1

1. OcHoBsl Mexanuku. KonebaHus u BOJHEIL. 3




2. MonexymsipHasi pu3MKa ¥ TEPMOANHAMHKA
DJIEKTPUYECTBO U MAarHeTU3M
4, OCHOBBI T€OMETPUYECKOI U BOJIHOBOM ONTHKHU

w

Al N [Mw

o. KBanToBas, aromHas u siiepHas hpusnka

HNTOI'O (Bcero - AY) 18

5.3. Pacnipenesienne J1abopaTOPHBIX MPAKTHKYMOB 10 ceMecTpam:

1/Ne | HaumeHnoBaHue 1a00paTOpHBIX IPAKTUKYMOB O6bem B AU
Cemectp 2

1. | Teopus omnbok. MI3mepeHue TMHENHBIX pa3MepPOB Tel
HITaHT€HIUPKYJIEM U MUKpoMmeTpoM. OnpesiesieHue MIOTHOCTH 2
BEIIECTB.

2. | IIpoBepka OCHOBHOTO YypaBHEHWS IUHAMUKH BpAIIaTEILHOTO
JABUIKCHUA.

3. | Onpenenenne YCKOPEHHS 3€MHOTO TOJS TATOTEHUS METOIOM
MaTEMATHYECCKOT'O MasATHHUKA.

Onpenenenue korddunuenTa Bsi3koctu metooM Crokca.
OmnpeneneHne BIAXHOCTH BO3yXa ICHXpOMETpoM AcMaHa
OmnpezeneHne eMKOCTH KOHIEHCATOpa NEpEMEHHBIM TOKOM
OmnpezesneHne CONpOTUBIICHUS FaJIbBAaHOMETPA.

OmnpeneneHne HamnpsHKEHHOCTH MAarHUTHOTO TIOJs HAa  OCH
KaTyLIKH.

9. | Onpenenenne yBeaTudeHUs 3pUTEILHOMN TPYObI

NTOI'O 18

® N|o|o A~

Nl N NN DN

6.00pa3oBaTe/IbHbIE TEXHOJIOTHH

HGKHI/II/I, JIGKI_[I/II/I-6€C€I[BI, IMPAKTUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.
I/ICHOJ'IB?)YIOTCH HHTCPAKTUBHBIC MECTOIbL 06yquI/151: TBOPUYCCKUC 3aldaHUsd, pa3pa60TKa
IIPOCKTOB, I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ MECTO 06yquI/151, KPYIJIBIC CTOJIbI, JUCITYTBI, CCMHUHAPHI.

TpaaguuuoHHble JIeKUMHM M MNpaKkTHYecKHe (CeMUHApCKue) 3aHATHA B dopme ¢
MCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUIA.

Jleknua-guanaor — COACPIKAHUC TTOAACTCs YCPE3 CCPHUIO BOIIPOCOB, HA KOTOPBIC CTYIACHT
JOJDKCH OTBCYATb HECIIOCPCACTBCHHO B XO/JI€ JICKIIUU.

OnnaiiH-ceMMHAp — Pa3HOBUAHOCTb BeO-KOH(EPEHLIMHU, MPOBEACHUE OHJANH-BCTpEeY WU
HPGSCHTaI_II/Iﬁ qepe3 I/IHTepHeT B PC)KUMC PCAJIbHOT'O BPEMCHHU. Ka;mmﬁ N3 YUACTHUKOB HAXOJUTCA Y
CBOCTO KOMIIBIOTEpA (CpeI[CTBa CB$[3I/I), a CBA3b MCXKJAY HUMH TIOAACPIKUBACTCS UYCPE3 I/IHTepHeT
MOCPEACTBOM 3arpyxKaeMoro npuiaoXEeHUs, YCTAHOBJICHHOI'O Ha KOMIIBIOTCPC KAKAOTO YUACTHHKA
(Zoom, Meet, Skype u mp.)

Buneoxondepenuusi — ceanc BuaeokoHdepenicsssn (BKC) — 2310 TexHomorus
WHTEPAKTHBHOTO B3aMMOJCHCTBHS ABYX W 0Oo0jiee y4aCTHMKOB 0Opa30BaTENIBHOTO Mporecca s
obMeHa nHpopMaIeit B peaTbHOM PeKUME BPEMEHHU.



o0pa3oBaTebHONW  Cpelbl
ABTOMATHU3UPOBAHHOI'O TECTUPOBAHUA U T. I[.).

Buneo-jiekuus — cHATas Ha KaMepy COKpAICHHAs JICKIUs, JOTOHEHHas (oTorpadusiMu u
CXE€MaMH, WIIIOCTPUPYIOLas [101aBAEMBbII B JIEKLIMU MaTepUall.

TexHoJsiorust

JJIEKTPOHHOTO O00y4eHMs (peanu3yeTcss NpU TOMOIIM  3JIEKTPOHHOU

COI'Y npu wucnoss3oBanuu pecypcoB ObC, mnpu npoBeaeHUH

[Ipu nucTaHIIMOHHOM O0Y4YE€HHH aHAJIOIOM J1a0OpaTOPHOTO 3aHATHUS SIBJISIETCS BUPTYalbHAsI
naboparopHas paboTa.

BupryaibHble 1a0opaTopHble padoThI — 3TO KOMIIBIOTEPHBIE TPOIPAMMBI, T03BOJISIFOIINE
BBITNIOJIHATH AKCIIEPUMEHTHI U MOJTy4aTh pe3ysbTaThl 0€3 HEMOCPEICTBEHHOTO UCIIOJIb30BAHUS
peasibHbIX J1a00PAaTOPHBIX YCTAHOBOK M MpHUOOpoB. Takke noJy BUPTyaJIbHBIMU J1a00paTOPHBIMU
paboTamu noJpa3ymMeBaroT paboThl, KOTOPbIE IPOBOAATCS YIAJIEHHO WM HAa JOMY IIPU TIOMOIIH
CHeIHaJIbHBIX J1a00PaTOPHBIX KOMIUIEKTOB.

Ne/m Tema Bup Konmuecrso AKTHBHBIE HNHTepakTUBHBIE

. 3aHATHUA 1acoe hopmbl hopmbl

1 | Teopus ommbok JlabGoparo 2 [IpoBeneHue Jluckyccns,
N3mepenne TmHenHbIX pHas MOMCKOBOT'O o0cyxIeHue,
pa3MepoB Tel pabota bu3IecKoTo CTOJIKHOBCHHE
IITAHT€HITUPKYJIEM U JKCIIEPUMEHTA PasIIMHBIX TOUCK
MHKPOMETPOM. 3pEHMUs, TO3ULIUN
Onpenenenue
TUIOTHOCTH TBEPJIBIX TEI.

2 | Uccnegosanue JlabGoparo 2 [TpoBeneHme Iuckycens,
OCHOBHOTO 3aKOHa pHas IMOMCKOBOTO obcyxeHHe,
BpalaTeILHOro pabota bu3IEeCcKOTO CTOJIKHOBCHHUC
JIBUXKEHUS TBEPAOTO SKCIIEPUMEHTA PasIIMIHBIX TOUCK
TeJa Ha MasiTHUKE 3pCHMA, TIO3ULINH

Ucnonw3oBaHue
O06epOeka. 9
MYJIbTUMEIUNUHBIX
Komnbroreproe KOOI
MOJIETUPOBAHUE:
«JIBUKEHHE I10
OKPY>KHOCTH»

3 | Onpenenenue JlaGoparo 2 [IpoBencHue Huckyccus,
ko3 duimenrta pHas IIOMCKOBOI'O obcyxueHue,
BHYTPEHHETO TPEHUS pabora bu3IecKoro CTOJIKHOBCHUC
metogoMm CTokca. 3KCIIEPUMEHTA pa3niHbIX TO‘ISF

3pCHUs, TO3UITUA

4 | Onpenenenue Jlaboparo 2 [IpoBenenue Huckyccus,
YCKOPEHHUSI 3€MHOT'O pHasd IMOKUCKOBOTO o0cyxeHue,
MOJISl TATOTEHUS paboTa buznueckoro CTOJIKHOBCHHUC
METOI0M SKCIIEPUMEHTA Ppa3IUYHBIX TO‘IQE(
MaTEMaTUYECKOTO 3peHus, MO3UINU
MasiTHUKA.

5 Onpenenenue Jlaboparo 2 [IpoBenenue Juckyccus,
BJIAKHOCTH BO3JlyXa IIPU | pHAs MMOUCKOBOTO obcyxieHue,
MTOMOIIY TICUXpOMETpa U | paboTta buznuecKoro CTOJIKHOBCHHC
IICUXPOMETPHUUYECKOTO AKCIEPUMEHTA PasIMYHBIX TOYCK

TUrpoMeTpa.

3peHusl, MO3ULUN




Kommbroreproe Hcnons3zoBanue
MOJEIIUPOBAHUE: MYJIbTUMEIUNHBIX
«Hcnapenue u TEXHOJIOTUH.
KOHJICHCAIIAS.
N3mepenne eMKocTH Jlaboparo 2 IIpoBenenue Huckycens,
KOHJIGHCATOpa METOJIOM | pHas MTOUCKOBOTO obcyxeHue,
MocTta CoTTH. pabota (usrgeckoro CTOJIKHOBEHUE
3KCHepHMeHTa Ppa3InYHBIX TO‘-IC\I'(
3pCHUsA, IO3UITNU
Omnpenenenue JlabGoparo 2 [IpoBenenue Juckyccus,
HanpspKEHHOCTH pHas IIOMCKOBOTO obcyskaeHue,
MarHUTHOTO 1OJIsl Ha ocH | paboTa ¢duznyeckoro CTOIKHOBCHHC
KaTYIIKH. SKCIIepUMEHTA pa3Iu4YHbIX TOHCF
3pC€HUsA, TO3UITNU
Omnpenenenue JlabGoparo 2 [IpoBenenue Juckyccus,
BHYTPEHHETO pHas TTOUCKOBOTO obcyxeHue,
COTIPOTHUBIICHUS pabota ¢usnueckoro CTOJIKHOBEHUE
rajgbBaHOMETpA C SKCIIEPHMEHTA pa3IUYHBIX TOHCF
MOMOIIBEO MOCTA 3pCHMA, TIO3ULINH
YurcoHa.
Onpenenenue JlabGoparo 2 IIpoBenenue Huckyccus,
YBEIIMYEHUS 3pUTEIBHON | pHas IIOMCKOBOTO obcyxeHHe,
TPYyOBI pabota dusnueckoro CTOJIKHOBEHUE
:‘)KCHepI/IMeHTa Ppa3IMYHBIX TO‘Iez(
3pEHUs, TO3UITUU
Bceero 18

7. YueOHO-MeTOAMYECKOE 00ecneYeHHe CaMOCTOsITeIbHOI padoThl
MeToauyeckne peKOMeH/IAHU 10 OPraHU3ANNH H3YyYeHUs TUCUHILINHbI

OOyueHue cCkIaaplBa€TCs M3 AayAUTOPHBIX 3aHATUH, BKIIOYAIONMX JIEKIHOHHBIM Kypc H
IIPAKTUYECKUE 3aHATHS, U CaMOCTOSTENbHON paboThl. OCHOBHOE yueOHOE BpeMs BBIJENsAETCS Ha
MPaKTHYECKYIO pabOTy MO 3aKPETUICHUIO 3HAHUH U MMOJTYyYEeHUH MPAKTHUYSCKUX HABBIKOB.

Ha nexuusix; B mporecce caMoCTOATENFHOM paboThl ¥ IPU BBHITIOJIHEHUU CTYACHTaMU
71a00paTOPHBIX paOOT UCTIONB3YIOTCS CIEAYIONINE HHTEPAKTUBHBIC METOAbI O0YUYEHHS: CO3JaHUEe
MPOOJIEMHBIX CUTYallUi; BBIMOJHEHUE TBOPUYECKUX 3a/IaHHI; NCTIOIb30BAHUE HCCIIEI0BATENBCKOTO
MeTo/1a B 00y4eHHH; BBINOJIHEHUE BUPTYaJIbHBIX JJabopaTopHbIX padoT Ha [IK.

CamocrosTenbHas paboTa CTyJICHTOB MOpa3yMeBaeT MOATOTOBKY K J1a00paTOPHOMY MPAKTUKYMY
Paborta ¢ y4eOHOI nuTepaTypoll paccMaTpuBaeTcsi Kak BUJ y4eOHOH paOoThl MO AUCIUILIAHE
«®Pu3uKa.» U BBIOJIHAETCA B Ipeeax 4acoB, OTBOAUMBIX Ha e€ u3ydenue (B pazzaene CPC).
Kaxp1ii oOydaromuiics obecriedeH 1ocTynoM K 6u0nnoTeunsiM poHiam YHHUBepcUTeTa U Kadeaphl.
ITo kaxaomy pazzeny yueOHON IUCHMIUIMHBI pa3paboTaHbl METOAWYECKHE PEKOMEHIAIMU IS
CTYJEHTOB.

Hanwucanue pedepara cnocoOCTBYIOT (POPMHUPOBAHUIO HABBIKOB pabOTHl ¢ HAYYHOMN JTUTEPATYypOH U
aHaJM3a CTaTUCTUYECKON MH(OpPMAIHH.

Pabota crynenra B rpymnne popMupyeT 4yBCTBO KOJUIEKTUBU3MA M KOMMYHUKAOEIbHOCTb.




CamocrostenpHas pabotra crmocoOCTBYyeT (OPMUPOBAHMIO AKTUBHOM JKW3HEHHOW TO3MLIUHU
IIOBEJICHUs, aKKYPaTHOCTH, AUCLIUIUIMHUPOBAHHOCTH.

HcxonHbIll ypOBEHb 3HAaHUN CTYACHTOB OIPEIEIACTCS TECTUPOBAHMEM, TEKYIIMM KOHTPOJIb
YCBOEHUS IpEeAMETa OIPEACIACTCS YCTHBIM OIPOCOM B XOJ€ 3aHATHM, OTBETAaMH HA TECTOBBIC
3a1aHusl.

B xoHie u3yueHuss ydyeOHOM AMCLMIIIMHBI MPOBOJUTCS KOHTPOJb 3HAHUN C MCIOJIB30BAHHEM
3a4era.

Meroanueckue ykazaHus 110 JeKIHOHHbIM 3aHATHAM.

paboTa Ha/Jl KOHCIIEKTOM JICKIIMY HAYMHAETCS B MPOIlecce HAMMCAHUs KOHCIeKTa. sl yiydnieHus
KOHCIIEKTa MOKHO HCIIOJIb30BaTh 3HAKH, CIIOCOOCTBYIOIINE YCHICHHIO HHPOPMATUBHOCTH. MOYKHO
Ha IIOMOIIb KOHCIEKTUPYIOIIEMY IPUHTH CHUCTEMA COKpPAICHHBIX CIOB U CJIOBOCOYETAHMI.
Hanpumep - mab. p. u np. IIpocMaTpuBaTh KOHCIEKT JIydlle Cpa3y IOCIE 3aHATHH, oTMedas
Marepuain, KOTOPBIM BBI3bIBACT 3aTPYJHEHHUs Ul IMOHMMAaHMs. [l HaxoKIEHUs OTBETOB Ha
3aTPYAHUTENIBHBIE BONPOCHl HYXXHO HCIOJIB30BaTh IPEUIATAEMYI0  JIUTEPATYPY. Ecnn
CaMOCTOSITENIBHO HE YJal0Ch pa3o0paTbesl B MaTepuaie, MOXKHO OOpaTUThCS K MPENOAABATEN0 Ha
Onuokaiiiien JTeKUY Ui KOHCYJIbTallUH.

Oco0eHHOCTH KOHCITEKTA:
1. Kosncnekr Tpedyet ObICTpOii 3amucH.
2. Koncnekr JAOJIKCH JICTKO YUTAThBCA U XOPOIIO 3alIlOMHUHATBLCA,
3. B koHcmekTe nomyckaroTcs Takue GopMBbl, KOTOPbIE TIOHSATHBI TOJIBKO aBTOPY.
4. KOHCHEKT- 3TO 3alKCh CMBICIIA JICKIUH.

Mertouueckue yka3aHus - Ja00paTopHble padoThl

JlaGopaTopHass paGoTa - 3TO TPOBEICHHUE CTYACHTAMHU II0 3aJaHUI0 MPETNoJaBaTeNisi WM TI0
WHCTPYKIIUU OIBITOB C HCIIOJh30BAaHUEM NPUOOPOB, NMPUMEHEHHEM HWHCTPYMEHTOB W JPYTHX
TEXHUYCCKUX TPHUCTIOCOOICHHUH. T.. 3TO M3Y4YeHHE KaKUX-THOO OOBEKTOB, SBJICHUM C MOMOIIBIO
CHEIUaILHOTO 000PYIOBAHUS.

Bxozae maGopaTopHO-paKTHYECKUX PadOT CTYACHTHl BOCIPUHUMAIOT M OCMBICIMBAIOT HOBBIN
y4ueOHbIl MaTepual. [IpakTnyeckue 3aHATHS HOCAT CUCTEMATHYECKUIN XapaKTep, PEryisipHO CIICTys
3a KQXIO0H JIEKIMEeH WA ABYMsI TPEeMsl JICKITUSIMH.

JlaGopaTopHO-TIpaKTHYECKUE PaOOTHI BBIMOJIHAIOTCS COTJIACHO rpaduka y4eOHOro Impolecca H
CaMOCTOSITEIPHOW pPabOThl CTYJAEHTOB IO AWCHUIUIMHAM. [Ipu 3ToM coOMIOgaeTCs NPUHIIUIL
WHIMBUIYJIBHOTO BBITIOJHEHUS PadoT.

Kaxxapiii ctyneHT BeneT pabouyro TeTpaab, 0(hopMIEHHE KOTOPOH IOMKHO OTBEYaTh TPeOOBAHUIM
OCHOBHBIE KOTOPBIE CIIEAYIOIIHE:

-Ha TUTYJIBHOM JIMCTE YKA3bIBAIOT MPEIMET, Kypc, rpynmy, noarpymnmny, @.1.0. ctyaeHTa; Kaxyro
paboTy HyMEpYIOT B COOTBETCTBHH C METOJINYECKIMH YKa3aHUSAMHU, YKA3bIBAIOT ATy BBIITOJTHEHUS
paboTHI;

-TIOJTHOCTBIO YKa3bIBAIOT Ha3BaHUE PadOTHI, 1IeNb ¥ MPUHIUI METO/1a, KPATKO XapaKTepPU3YIOT X0/
SKCMIEPUMEHTa U OOBEKT UCCIIEIOBAHMUS,

-TIpy HEOOXOJMMOCTH PUBOIST PUCYHOK YCTAHOBKH, DIIEKTPHUUECKYIO U ONITUYECKYIO CXEMY;
PE3yIbTaThl OMBITOB 3aHOCST B TAOIHUIYy U OTIMCHIBAIOT CIIOBECHO;

- B KOHIIE€ KXJ0U pabOTHI IeTat0T BBIBOJ HIIH PE3IOME, KOTOPbIE 00CYKIAl0TCs TIPH MPOBEACHUN
HTOTOB 3aHATHSL.

Bce nepBuyHbIe 3aNMCH I€7aI0TCS B TETPAIU MO X0y IKCIIEPUMEHTA.

[IpoBenenune 1a00paTOPHO-MIPAKTUUECKUX paOdOT BKIIFOUAET B Ce0s CIETYIOIINE TAIbI:

- IOCTAaHOBKY TEMBI 3aHITHI U ONpeAeTeHUE 3a/1a4 1TaO0opaTOPHO- MPAKTUIECKON pabOTHI;
-OIpeIeJICHHE MOPsIIKa Ja00PATOPHO - MPAKTUIECKOW pabOTHl WM OT/IEIHHBIX €€ ITAIOB;
-HEeTOCPEICTBEHHOE BHITIONHEHUE Ta00paTOPHOM(TpaKTHYECKO) pabOThl CTYA€HTaMU U KOHTPOIIb
3a XOJIOM 3aHSATHH M COOJIOIEHUEM TEXHUKU 0€30IIacHOCTH,




-TIPOBEJICHUE UTOTOB JIA00PATOPHOU(TIPAKTUIECKO) pabOThI U POPMYIMPOBAHUE OCHOBHBIX
BBIBO/IOB.

[Tpu moAroTOBKM K J1a00PaTOPHBIM 3aHATHAM HE0OX0AUMO 3apaHee U3yYUTh METOJMUECKUE
PEKOMEHALNH 110 UX MpoBeaeHnI0. OOpaTUTh BHUMAaHUE HA eNIb paOOTHl, OCHOBHBIE BOTIPOCHI
MOJITOTOBKH K 3aHATHUIO, HA COJIEP)KAHUE TEMBI 3aHATHSL.

JIaGopaTopHOe 3aHATHE IPOXOIUT B BUE AUAIOTra-pa3d0pa OCHOBHBIX BOIIPOCOB TeMBbI. Takxke
nabopaTOpHOE 3aHATHE MOTYT ITPOXOMT B BU/IE TIOKA3a MPE3CHTAIH, JEMOHCTPATUBHOTO
MaTtepuaia (IJI1aKkaTel, CIaiibl), KOTOPbIE CONIPOBOXKAAIOTCA Oece10i mpernoiaBarens co
CTY/ICHTaMH.

CTyIeHT MOKeT c1aBaTh Jab0PaTOPHO-TIPAKTHUYECKYIO padOTy B BUJC HamMcaHus pedepara,
MOJATOTOBKH CJIaliI0B, PE3EHTALNI 1 MOCIeIyIONIeH ee 3allluThl, HAMCaTh KOHCIIEKT B TETPa/IH,
OTBETHUB Ha 33JJaHHBIC BOPOCHI. OTBETHI Ha BOIIPOCHI MOYKHO COIIPOBOKIATh PUCYHKAMH, CXeMaMHU
U T. JI. C TIPUBJICYCHUEM JIOTIOTHUTEIILHON JINTEPATYPhI, KOTOPYIO HY)KHO YKa3aTh.

Jl1st IpoBepKH aKTUBHOCTH M Ka4ecTBa pabOTHI CTyIeHTa pabouylo TeTpaab IpOBEPsET
MEPUOINIECKH MTPETIOIaBaTeNb.

K naGopaTopHO —IpakTHYECKUM padOTaM CTYACHT AOMYCKAETCS TOJBKO IOCIIEe HHCTPYKTaXKa 110
TeXHUKE 0€30MaCHOCTH U TIOTYUEHHsI TOTYCKa K BBHITIOJTHEHHIO paOOTEHI.

[TonmosxeHne TeXHUKU 0€30TTaCHOCTH H3JI0KEHBI B HHCTPYKIUAX, KOTOPhIE HAXOISATCS B
nabopaTopu.

MeToanuyeckne peKOMEHIAUM 110 HANIMCAHWIO pedepaToB

Pedepar — nucemeHHas paboTa 1Mo onpeeeHHON HaydHO! Tpo0eMe, KpaTKoe U3JI0KEHNE
COJICpXKaHUs HAY4YHOTO TpyJda WM HaydHOW mpobmembl. OH sBIsETCS ICHCTBEHHOW (HopMoid
CaMOCTOSITENILHOTO MCCIIEA0BaHUS HAYy4YHBIX MPOOJIeM Ha OCHOBE M3YyYEHHS TEKCTOB, CIEIHAIbHOMN
JUTEpPaTyphl, a TaK)Ke Ha OCHOBE JIMUHBIX HAOIIOACHMI, MCCIEI0BAHUN U MPAKTUYECKOTO OTIbITA.
Pedepar momoraer BbIpaOOTaTh HaBBIKM M MNPUEMbl CAMOCTOSATEIBHOIO HAY4YHOI'O IIOHCKA,
IrPaMOTHOTO U JIOTHYECKOTO M3JI0KEHUS H30paHHOW MpoOJieMbl UM CHOCOOCTBYET MPUOOILIECHHUIO
CTYICHTOB K Hay4HOI J1eATeIbHOCTH.

HOCJ’IGI[OBaTeJ'IBHO CTb pa60TbI:

1. Br16op Temsbl uccnenoBanus. Tema pedepaTta BoIOMpaeTcs CTYACHTOM Ha OCHOBE €ro
HAay4YHOTO MHTepeca. Takke MOMOIIb B BHIOOPE TEMBI MOYKET OKa3aTh MPENoAaBaTeb.

2. [TnanupoBanue wuccienoBaHus. BKimoyaeT cocTaBleHHWE KaJeHAApPHOTO IIIaHa
HAYYHOTO HMCCIICIOBAHUS U IUIaHa MpeArnogaraeMoro pedepara. KaneHnapHelil miian ucciegoBaHus
BKJIFOYAeT CJCAYIOIINE SIIEMEHTHI: BBIOOP M (OPMYIHpPOBaHHE MPOOJIEMBI, pa3paboTKa IUIaHa
HCCIIeIOBAaHUS U IpEIBAapUTENIbHOTO MiaHa pedepara; cOop M M3ydeHHE HCXOJHOTO Marepuana,
MOMCK JIUTEpaTyphbl; aHAIU3 COOpAaHHOTO Marepuana, TeopeThyeckas pa3paboTka MpoOJIeMBbl;
COOOILIeHHEe O TPEeABAPUTEIBHBIX pE3ylbTaTaX HCCIEA0BAaHUS;, JHUTEpaTypHOe odopMieHne
HCCIIeI0BATENLCKOM MPoOIeMbl; 00CyKIeHHEe pabOThl (Ha CEMUHApe U T. I1.).

[Tnan pedepata xapakTepu3yeT ero cojaepkaHue 1 CTpykrypy. OH JTOJDKEH BKIIOYaTh B ceOsl:
BBEJICHHE, I'71e 000CHOBBIBAETCS aKTYaJIbHOCTh MPOOJIEMBI, CTABATCS LIEIb U 33/1a4M HCCIEeIOBAHUS;
OCHOBHAs 4acTb, B KOTOPOH PAaCKpBIBAETCS COAEpKaHHE MPOOJIEMBI; 3aKIIIOYCHUE, TJIe 00001atoTCs
BBIBOJIBI 110 TEME U JAOTCS IPAKTUYECKUE PEKOMEHIALINN.



3. [Touck u u3yuenue nureparypsl. s BBISBICHUS HEOOXOAMMOMN JINTEPATYPHI CICTYET
oOpatuthcst B OHONMMOTEKY WM K mpenogaBaremo. [logoOpanHyio nuTepaTypy Cleayer
3aukcuposats cornacHo ['OCT mo 6ubnanorpaguyeckoMy OMMCaHUIO TPOU3BEICHHUM MIEUaTH.

s pa3zpaboTku pedepara AOCTATOYHO U3ydeHHUE 4-5 BaXKHEHIIMX cTaTed Mo M30paHHOM
npobneme. [lpu w3ydeHWHM JMTEpaTyphl HEOOXOAMMO BBIOMpATh MaTepual, HE TOJBKO
MOATBEPIKTAIOIIUH TIO3HIINIO aBTOpa pedepara, HO U MaTepUall JyIs TOJIEMUKH.

4.06paboTka wmatepuana. I[lpum 00pabOTKe IMMOJIYUEHHOTO MaTepuaia aBTOp JOJDKCH:
CUCTCMATHU3UPOBATH €T0 IO pa3aciiaM, BhIABUHYTH U O6OCHOBaTI) CBOU I'MIIOTE3bI; ONIPCACIIUTEL CBOTO
MTO3UITHIO, TOUKY 3PSHHUS 110 PacCMaTPUBAEMOM MPOOIIeMe; YTOYHUTH 00BEM U COJICpKAHUE TIOHSTHH,
KOTOPBIMH TIPHXOJUTCS ONEPUPOBATh NPH Pa3pabOTKe TeMbI; cHOPMYITHPOBATH ONPEICICHUS U
OCHOBHBIC BBIBOABI, XapPaKTCPU3YIOIIUC PE3YIbTAThI HCCICIO0BAHUA; OKOHYATCIIbBHO YTOYHHTDH

CTPYKTYpY pedepara.

5. Odopminenue pedepara. [Ipu odopmienun pedepara peKOMEHIYETCS MPUIEPKUBATHCS
cnenyomux npaswi: Cienyer nucarh JUIIb TO, Y4eM aBTOP XOYET BhIPA3UTh CYIIHOCTH MPOOIIEMBI,
ee JIOTWKy; [lucaTh CTPOTO TOCIIEAOBATENBHO, JOTHYHO, JOKa3aTeNbHO (TI0 CXeMe: TEe3UC —
obocHoBaHue — BbIBO); [lucars sipko, 006pa3Ho, )KMBO, HE TOJIBKO BCKPBIBAsI HCTUHY, HO U OTpa)as
CBOIO TO3WIIMIO, TPOMAaraHaAupys MOJydeHHbIE pe3ynbTaThl; [lucath OCMBICIEHHO, COOIIOast
MpaBUJIa TpaMMaTUKHU, HE 3J10yMOTpeOIsisi HAayKoOOpa3HbIMU BbIPaKEHUSIMHU.

Pedepar BrimonHsieTcs B COOTBETCTBUU € TPEOOBAHUSIMHU CTaHIAPTOB, pa3paOOTaHHBIX IS
JAHHOTO BUA JOKYMEHTOB. PaboTa no/mkHa OBITH BHITIOJHEHA Ha Oesloi Oymare CTaHAapTHOTO JINCTA
A4. TekcT noJDKeH OBITh OTIIEYaTaH Ha KOMITBIOTEpE B TEKCTOBOM penaktope Microsoft Word u
OTBEYaTh CJENYIOIIUM TpPeOOBAHMSIM: TapaMeTpbl MOJIEH CTPaHUIl JIOJDKHBI OBITH B Mpeaeiax:
BepxHee W HikHee — 1o 20 MM, mpaBoe — 10 mm, eBoe — 30 MM, mpudt — Times New Roman |,
pasmep mpudTa — 14, MEKCTPOUHBIN UHTEPBAT — MTOJYTOPHBINA. JIeHTa TIpUHTEPA — TOJIBKO YEPHOTO
usera. Hymepanus ctpanui B pedepare A0HKHA OBITh CKBO3HOM, HauMHAsl C TPEThEH CTPaHUIIBL.
Howmep mpocrasisiercst apabckumu nudpamMu BBEpXy KaKJI0M CTpaHUIIbI CIpaBa.

HpI/I H3JIOKCHUU MaTepuajia HCO6XO,I[I/IMO MMPUACPKHUBATHCA ITPUHATOIO IlJIaHA.

BI/I6J'II/IOl"pa(bI/IquKI/If/'I CIIMCOK COCTaBJIACTCA Ha OCHOBC HCTOYHHUKOB, KOTOPEIC ObLIH
MMpOCMOTPCHbI W HM3YYUYCHBI CTYACHTOM IIpH HAIMCAHUU pe(bepaTa. Z[aHHbIﬁ CIIMCOK OTpaXxacT
CaMOCTOATCIIbHYIO TBOPUYCCKYHO pa60Ty CTYACHTA, YTO MMO3BOJIACT CYAUTH O CTCIICHU €I0 NMMOArOTOBKHU
n YFJ'IY6J'I6HI/II/I B BBI6paHHy1-O TEMATUKY. Bcsa ucnons3oBanHas JIMTeparypa pasMCIIacTCia B
CICAYIOLICM IOPAAKE: 3aKOHOAATCJIBHBIC aAKTbhl, IIOCTAHOBJICHUSA, HOPMATHUBHBIC JOKYMCHTbBI; BCA
yqe6Ha51 JuTeparypa B aJ'I(i)aBI/ITHOM IopsAaKe, 3aTcM CpCACTBa HepI/IO,HI/I‘IeCKOﬁ neyatTu B
aJ'I(l)aBI/ITHOM MOopAAKE; NCTOYHUKH U3 CCTH I/IHTepHeT.

Metoanveckue pekomenganuu no CP.

CamocrosTenbHas paboTa SBISETCS OJAHUM M3 BUAOB Y4. JEATEIBHOCTH OOYyYarolIuXcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH, TBOPUYECKOTO
MOJIX0/a K PELICHUIO TPoOIeM yueOHOTO U MPOo(eCcCHOHATBHOTO YPOBHSI.

CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO: CUCTEMATU3AIMH U 3aKPETIICHUs TIOTy4EeHHBIX
TEOPETUYECKUX 3HAHUN U MPAKTHYECKUX YMEHHUH 00yUaromuxcs;

VYraybneHus U pacIMpeHHs TEOPETUUECKUX 3HAHUMH;

(bopMuUpOBaHUS YMEHUS MCIIOJIB30BaTh CHEIMATIBHYIO JIUTEPATYpY;



pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH O0YYaIOIIUXCs: TBOPUECKON MHUITMATUBBI,
OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

(bopMUpPOBaHUS CAMOCTOSATEILHOCTH MBIIIICHHUS, CIIOCOOHOCTEH K CAMOPA3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLIUN;

pa3BUTHUS UCCIIEIOBATEIBCKUX YMEHU;

AyIuTOpHas CaMOCTOATENIbHAS paboTa 1Mo y4eOHOM TUCIUIUIMHE Ha y4eOHBIX 3aHATHAX MO
HENOCPEJCTBEHHBIM PYKOBOJICTBOM IIPENOIaBaTeNsl U [0 €ro 3a/1aHuto. BHeaynutopHas
CaMOCTOSTENIbHAS pab0Ta BBIMOJIHSACTCS 110 3aIaHHIO MTPETIOAaBaTelst 0€3 ero HermoCPEACTBEHHOTO
y4acTusl.

Bubl 3aanuii 151 BHEAyIUTOPHOM CaMOCTOATEIBLHOM padOThl, X COJACPIKAHUE U XapaKTep MOTYT
MMETh BapUaTUBHBIN U U epeHIIMPOBAHHBIN XapaKTep, yYUTHIBATH ClIEUU(UKY U3ydaeMOu
y4eOHOW TUCIUTIIINHBI, WHIMBUTyaJIbHBIE 0COOEHHOCTH 00YUaIOIIEerocs;

KoHnTposas camocToATenbHON paboThl M OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCsl Kak €IMHCTBO JBYX
dbopm: 1. caMOKOHTPOJIb U CAMOOIIEHKA 00YJaroIIerocs; 2. KOHTPOJb U OLIEHKA CO CTOPOHBI
MIpenoiaBaTes.

Bupa padorsl — camocrosiTe/bHas padora.

Opranu3zaiys U pyKoBOJICTBO ayAUTOPHON CaMOCTOSITENIbHOM paboThI

AyIuTOpHOMN CaMOCTOATENbHON paboTa M0 AUCUUIUIMHE BBIOJIHAETCS Ha YYEOHBIX 3aHATHIX MO
HEMOCPEJCTBEHHBIM PYKOBOJICTBOM IPEIOJIaBaTENsI U MO €T0 3a/IaHUIO.

OCHOBHBIMHU BUJAMH ayTUTOPHOIN CaMOCTOSITENIbHOM paboTa SIBJISIOTCS: BBIINOJIHEHNE
71a00paTOPHBIX U MPAKTHUECKUX pabOT MO UHCTPYKLIUSIM, paboTa ¢ IUTepaTypol U APyruMu
MCTOYHUKAMU MH(GOPMAIIUH, B TOM YHCJIE 3JIEKTPOHHBIMU;

caMmo U B3aMMOIPOBEPKA BBIMOIHEHHbIX 33JIJaHUI;

pelieHre MpoOIEMHBIX M CUTYallUOHHBIX 3a/1au.

Brinosinenue 1abopaTopHbIX U MPAKTHYECKUX padOT MO TUCHUILIMHE OCYIIECTBISETCS Ha
1a00paTOPHBIX U MPAKTHUECKUX 3aHATUSIX B COOTBETCTBUU € rpadMKoM yueOHOTro mpoiiecca.

Jliia obecrieyeHusi caMOCTOSITENIHHON paboThI ITpenoAaBaTeNsiMu pa3padaTbiBalOTC METOINYECKUE
yKa3aHUs 10 BBITIOJIHEHUIO JIA0OPAaTOPHOU/TIPAKTHIECKON pabOTHI.

PaGora ¢ nmureparypoil 1 IpyruMHu UCTOYHUKAMHU UH()OPMAIMH, B TOM YHCIIE AJIEKTPOHHBIMU
MOJKET Pealn30BbIBATHCS HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATUAX. JJaHHbBIE HCTOUYHUKU
nH(pOpMaLUK MOTYT OBITH MTPE/ICTaBICHBI HA OyMa)KHOM U /WUJIHM 3JIEKTPOHHOM HOCHUTEJIE, B TOM
yuciie B ceTy uutepHer. [Ipenogasarens hopMyaupyeT 11esib paboThl C JAHHBIM HCTOYHUKOM
uH(popMalny, ONpeessieT BpeMs Ha IpopadoTKy JOKyMeHTa U (POpMY OTYETHOCTH.

CaMo 1 B3auMONpPOBEPKa BBHIMOJHEHHBIX 33JaHUM, Yallle UCTIOIb3YIOTCS Ha CEMUHAPCKOM U
MIPAKTUYECKOM 3aHATHUU U UMEET CBOECH 1IeTbI0 MPUOOpETEeHNE TaKKX HABBIKOB KaK HaOJI0/IeHuE,
aHaJIu3 OTBETOB COKYPCHUKOB, CBEPKA COOCTBEHHBIX PE3YIbTATOB C STAJIOHAMH.

Pemenne npoOaeMHBIX U CUTYAIIMOHHBIX 33/1a4 UCIIOJIB3YETCs Ha JIEKIIMOHHOM, CEMHHAPCKOM 1
MIPAKTUYECKOM U JAPYTHX BUJAX 3aHATUH.

[IpoGnemuasi/cutyanioHHas 3aa4a JOHKHA UMETh YeTKYIO (PO PMYITHPOBKY, K HEW TOJHKHBI OBITh
MIOCTABJIEHBI BOIIPOCHI, OTBETHI Ha KOTOPbIE HEOOXOIMMO HalTH U 000CHOBaTh. KpuTepuu oieHKn
MIPaBUJIBHOCTH PEIICHUS POOIEMHOI/CUTYAIITMOHHON 3a]1a4i JOJKHBI ObITh U3BECTHBI
oOyuaronmmcs.

Bua pa6orsl — yCTHBII onpoc.

VY CTHBIN 0npoc NPOBOIUTCS Ha MPAKTUUECKOM 3aHATHH. OOyuaromuecs BRICTYNAIOT ¢ JOKJIa1aMHu,
COOOLIEHUAMH, JIOTIOJIHEHUSIMU, YYAaCTBYIOT B JUCKYCCHH, OTBEYAIOT HA BOIIPOCHI MPENOIaBaTesl.
OneHrBaeTCsl ypoBeHb JOMAIIHEH MOATOTOBKH 110 TeME, CIOCOOHOCTh CUCTEMHO U JIOTHUECKU
u3JaraTh MaTepual, aHaJIu3upoBaTh, (POPMYIUPOBATH COOCTBEHHYIO MO3UIINIO, OTBEYATh HA
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

Bupa pa6orel —3auer.

3ayer HaleJeH Ha KOMIUJIEKCHYIO MPOBEPKY OCBOEHHs JUCHUIUIMHBL OOy4aromuicss moixydaeT
BONPOC(BOMPOCH) 100 3a7aHne(3aaHusl) U BpeMs Ha MOJATrOTOBKY. 3aueT NMPOBOAUTCS B YCTHOI,
MUCHbMEHHOM M KOMIbIOTepHOH (opme. OlieHMBaeTCsl BiaJeHHE MaTepHalioM, €ro CHCTEMHOE




OCBOEHHE, CIIOCOOHOCTHh MPUMEHATH HY)KHbIC 3HAHUS, HABBIKA YMEHHS MPH aHAIM3E MPOOIEMHBIX
CUTyalUi ¥ PEUICHUH NPAKTUYECKUX 3aJaHuM. Pe3ynbTaThl clauyu 3a4€TOB OLIEHUBAIOTCS OTMETKOM
«3aUTEHO» WIN «HE 3aU4TEHOY.

Bua padorsl 3K3aMeH.

Metouueckre peKOMEHJAUKU 10 MOATOTOBKE 3k3aMeHy. CTYAEHThI CHAIOT 3K3aMEHbl B KOHIE
TeopeTrueckoro odyuenus. K sk3amMeHy OIycKaeTcs CTYJCHT, BHIOJHUBIIAN B MOJHOM O0ObeMe
3aJlaHus, NPENYyCMOTpEHHble B palouell mporpamme. B ciyuae mpomycka Kakux-IuO0 BHJIOB
YUeOHBIX 3aHATHIA MO YBAXHUTEIHHBIM UM HEYBAKHUTEIBHBIM MPUYMHAM CTYIEHT CaMOCTOSITEIHHO
BBIINIOJIHSAET U CJIAET Ha MPOBEPKY B MHCbMEHHOM BHJE WJIM YCTHO OOIIME WM WHIAUBUAYaJIbHbIE
3aJlaHus, OIpeielsieMble IIPeroaBaTeaeM. DK3aMeH 110 TEOPETUUECKOMY KypCy IPOXOJUT B YCTHOM
WM TUCbMEHHOM (hopMe (ompesernsercs mpenojaBaTesieM) Ha OCHOBE IIEPEUHs BOIIPOCOB, KOTOPbIE
OTpaXkaroT cojiepaHue JeHCTByoIeld pabodeil mporpaMMbl yueOHOHM aucuuruinHbl. CTyaeHTam
pPEKOMEHAYETCS: — TOTOBUTHCA K SK3aMEHY B TpyIIIe (Ba-TPU YEJIOBEKA); — BHUMATEIbHO MIPOYUTATh
BOIIPOCHI K K3AMEHY; — COCTABUTBH IIJIAaH OTBETA HAa KK/l BOIIPOC, BBIACINB KIOYEBbIE MOMEHTHI
Marepuaia; — U3y4uB HECKOJIBKO BOTIPOCOB, OOCYIUTH UX C OJTHOKYpCHHKaMU. OTBET JOJKEH OBITh
apryMEHTUPOBAHHBIM. Pe3ynbTarel caauM 5K3aMEHOB OIICHUBAIOTCS OTMETKOM «OTJIIMYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO» HIIN «HEYIOBJIETBOPUTEIBLHO.

7.1. Pacnipeaesienue caMmocTosiTeJIbHOM padoTsl cryaenTa (CPC)no Bugam u cemecrpam:

/Ne | HaumenoBanue suga CPC O6beM B Crnioco0 opranuzanuu / JOCTYI K
AY METOIMYECKUM MaTepuaiam
Cemectp
1

1 CBs3b  QU3UKKM C  TeOJOTHEeH | JMCTAHITMOHHASI TIJIOIIA]IKA CUCTEMBI
reorpadueii, TEXHUKOH. «MOODLE»,
HeunepripaabHbele CHCTEMBI  OTCUETA. http://www.nehudlit.ru —
3eMiIsi Kak Bpallaromascs CHCTeMa. AJIEKTPOHHAs OMOTMOTEKA YISOHBIX
[lepenocHas cuiia WHEPIUH. MaTepHUaJIOB
LenTpobekHas cruia HHEPLUH. fizportal.ru- pusmueckmii
Cuna Kopuonuca. YuciieHHOE 3HaYeHue WH()OPMAITMOHHBIN MOPTAIT
cunsl Kopuonuca W ee HampaBJCHHE http://www.newlibrary.ru — HoBas
(mpaBuio  «OypaBUHMKay). Cuita JJICKTPOHHAsT OMOINOTEKA
Kopuosnca u ee nposiBjieHue Ha 3emMIie. http://www.edu.ru — ¢henepanbHbIit
I"apmonunveckue KOJICOaHUsI. MOpTAJl POCCUHCKOTO 00pa30BaHuUs
NuddepeHnnanbHbie ypaBHEHHS http://www.mathnet.ru —
'apmonunveckux KoseOaHui. DHeprus 84 00IIePOCCUICKIIT MaTeMAaTHYECKUN
KoJICOJIIoIIerocss  Teja.  3aTyXaroliue nopTan
KoJieOaHusI. Huddepenunanbabie bubnuorexka COI'Y
ypaBHEHHUs 3aTyXawluX KoyeOaHHil.
Boinyxknennsle koniebanusi. Pe3onanc.
ABTOKOIE0AHUS. Crnoxenust
TapMOHUYECKHUX KoJieOaHuH.
MexaHuueckue  BOJIHBL.  YPaBHEHHUE
BOJHBI. [I0TOK 2HEprUM BOJHEI.
3Byk. @DuU3NYECKUE XapaKTEPUCTUKU
3BYKOBOW  BOJHBI, HUX CBSI3b C
(bU3HOTOTUYECKUMH XapaKTepUCTUKAMU
3BYKOBOTO BOCIHPHSTHS. YJIBTPa3BYK.
VcTouHrKY ¥ TPUEMHUKH YIBTPa3BYKa.



http://www.nehudlit.ru/
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786

PeaktuBHOoe  nBUMKeHUE.  J[BuXKeHUE
KocMH4YecKuX Tel. 3akonsl Kermepa.
MomeHT cuibl. MOMEHT MHEPLIMH.
VYpaBHeHue bepHymM U CIEACTBUS M3
HETO.

Wneanbhsiii ra3. OCHOBHBIE Y paBHEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
UJeaNbHOTO ra3a. BHyTpeHHss sHeprus
UJIEaJIbHOTO T'a3a U UACaJIbHOTO
kpucramia. Pacpenenenue bonsimana.
Hudody3us B xuakoctsax. Bsazkocts
KUakocTen. YpaBHeHne HeroToHa.
3akon ["arena-Ilyazeiins.
[ToBepXHOCTHOE HaTsKEHUE
*Kujakocter. [IoBepXHOCTHO-aKTUBHbBIE
BemectBa (IIAB).

JMICTAHIIMOHHAS TIONIAIKA CHCTEMBI
«MOODLENhttp://lwww.newlibrary.ru
— HOBasl 3JIEKTPOHHAasl OubnuoTeka
http://www.edu.ru — ¢penepanbHbiit
MOPTAaJl POCCUHCKOTO 00pa30BaHUs

http://www.mathnet.ru —
0011IepOCCUICKNN MaTeMaTUUECKHI
nopTan
fizportal.ru- pusnveckuii
MH(OPMALMOHHBIN OPTAJ
bubnuorexka COI'Y

PaboTa, coBepiiaemast uieanbHbIM 4y

ra3oM IPHU PA3ITUIHBIX IMPOIIECCaX.

W3meHeHne BHYTpEHHEN SHEpIUu 1

TETUTIOEMKOCTH HJICATHBHOTO Ta3a B

Pa3IMYHBIX MTPOIeccax, ypaBHEHHE

Marepa. TermnoeMKkoCTh HACATBHOTO

Kpucrtamia. Bropoe Hauano

TEPMOJAMHAMHKH. TepMoTuHaMUYecKast

BEPOSATHOCTh U SHTPOIHUS. DHTPOTIHS U

TerooOMeH. Tero-mMacconepeHoc.

VYpasuenue nuddysumu,

TETUTONIPOBOHOCTH, BSI3KOCTH.

HanpshkeHHOCTB TOJISt TOYEYHOTO JMCTAHITMOHHASI TIJIOMIA]IKA CUCTEMBI
3apsna. CBs3b MEXIy pa3HOCTHIO «MOODLE»,
MMOTEHIHAJIOB U HAMPSHKEHUEM. http://www.nehudlit.ru —
[MocnenoBarenpHOE U MAPALICIBHOEC AJIEKTPOHHAs OMOTMOTEKA YIeOHBIX
COCJIMHEHUE KOHJICHCATOPOB MaTepHUaJIOB

3akon Oma 151 ydacTKa ey U ISt fizportal.ru- pusmueckmii
3aMKHYTOM 1enu, coaepsxameit J1C. WH()OPMAITMOHHBIN MOPTAT
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ANIEKTPUYECKUX ¥ MATHUTHBIX TOJISX. 64 HOpTAJl POCCUHCKOTO 00pa30BaHuUs

DeMeHThl 3eMHOI'0 MarHeTu3Ma.
[IpaBuso Jlenua. DHeprus MarHuTHOTO
moJs

DNeKTpOMAarHUTHbIE KOJeOaHus U
BOJIHBI . OCHOBHBIE TIOJIO)KEHUS] TEOPUU
Makcsemia. YpaBHeHHE
3JEKTPOMArHUTHOM BOJHBL. [IoTOK
SHEPrUU U UHTEHCUBHOCTH
AJIEKTPOMAarHuTHOM BOJHBI. [Ikana
AJIEKTPOMArHUTHBIX BOJIH.
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Openes.

Bonnosas ontuka. Matepdepennns
cBeTa U Au(dpaKius cBeTa.
WnTepdepomerpsl. ndpakunonnas
peuierka. [lonsipusanus ceera.
[TomapumeTtpus. [lornomenue u

JMCTAHIIMOHHAS MJI0IIA/IKA CUCTEMBI
«MOODLE»,
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ANIEKTPOHHAast OMOIHOTEKA YUeOHBIX
MaTepHaJIoB
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Wzny4yenune u moriomieHne http://www.edu.ru — ¢penepanbHbiit

AIIEKTPOMArHUTHBIX BOJIH aTOMaMH U MOPTAaJl POCCUHCKOTO 00pa30BaHUs

MOJIEKYJIaMH. http://www.mathnet.ru —

B3anmopelictBre cBeTa ¢ BEIECTBOM 0011epOCCUIICKUI MaTeMaTHYeCKUIl
®ororpdexT. YpaBHeHue JiHIITEHHA noprain bubnuoreka COI'Y

g poroaddexra. [IpakTrueckoe

npuMmeHenue potospdexra

TennoBoe n3my4eHue e, ero JMCTAHITMOHHASI TJIOMIA]IKa CHCTEMBI
XapaKTePUCTUKH. 3aKOHBI TEIJIOBOTO «MOODLE»,
n3nydeHus. CexTp u3mydeHus http://lwww.nehudlit.ru —
abCOIIOTHO YEPHOTO Tea. AJIEKTpOHHAs OUOIMOTeKa yueOHBIX
VYiberpaduoneToBoe u3mydeHue. MaTepHaIIOB
WNudpakpacHoe u3nydeHue. fizportal.ru- pusnveckuii
Pentrenosckoe uznydenue. Jlazepsi. WH()OPMAITMOHHBIN TOPTAT
CBOCTBO JIa3€PHOTO M3ITyYCHHUS. http://www.newlibrary.ru — sosas
[IpuMeHeHue na3epos. AJICKTPOHHAsT OMOINOTEKA
TopMo3HOE PEHTIE€HOBCKOE U3JTydEHHE. http://www.edu.ru — ¢enepanbHbIit
Teopust aroma Bogopoaa no bopy. 104 MOPTAJI POCCUMCKOTO 00pa30BaHMs
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MEXIY MacCOUM U SHEPTUEH. 00IIIEePOCCUICKNI MaTeMaTHYCCKHI
PagnoaxtuBHOCTE. OCHOBHOM 3aKOH noptas bubnuorexka COI'Y
PaZAMOaKTUBHOTO pacnajga. AKTUBHOCTh

PaZMOaKTUBHBIX MIPEMapaToB.

Jlo3umeTpuss HOHU3UPYIOIIHNX

u3ydyeHui. JleicTBrEe HOHUZUPYIOIINX

W3ITy4YeHUH Ha BEIECTBO U OPraHU3M.

MeTo1bl perucTpani HOHU3UPYIOIINX

n3inydeHuil. Jlo3umeTpsol. 3amura oT

MOHHU3UPYIOMINX U3TyYCHHI.

HNTOI'O (Bcero - AY) 36 u

8. OuneHo4YHbIe CPEACTBA /ISl TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH, PY0Oe:KHOM aTTecTAlNU U
NMPOMEKYTOYHOH aTTeCTALMH 10 HTOraM OCBOCHHSA TUCHUIIIHHBI.
Paboyas nporpaMma nmpeaycMaTpiBaeT MpoBeACHHUE JIEKIIMOHHBIX U IPAKTUYECKUX 3aHATHH

(;mabopaTopHbIe pabOTHI), a TAKKE CIAEAYIONINE BUABI padOT: CAaMOCTOSATENbHYIO pa0OTy CTY/ICHTOB
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0 MOATOTOBKE YCTHBIX JIOKJIAI0B, HAMCAHUIO pedepaToB M 0OCYKACHUH IO TeMaM JUCIUTUIMHBI
- paboTy B aKTUBHOW U MHTEPAKTUBHOU (hopmax.

Paboyas mporpamma npezmnoaraeT TeKyImuid ¥ MPOMEXKYTOYHbBIH KOHTPOJIb 3HAHHHA.

Texywuii Konmponb — 3TO HENPEPBIBHO OCYIIECTBIIIEMbI MOHUTOPUHI YPOBHSI YCBOEHHS
3HaHWH U (HOPMHUPOBAHUS YMEHHI U HABBIKOB B TEUEHHE ceMecTpa WM ydeOHoro roga. Texymmid
KOHTpOJIb 3HAHWH, YMEHUI U HABBIKOB CTYJIEHTOB OCYIIECTBIISETCS B XOJ€ y4EOHBIX (ayAUTOPHBIX)
3aHATUH, IPOBOJUMBIX IO pacnucaHuio. Popmamy TEKyNIEro KOHTPOJISA BBICTYIIAIOT OIIPOCHI X OTYET
Ha JJabOPATOPHBIX 3aHATHIX, @ TAK)KE KOPOTKHUE (10 5 MHH.) BOIIPOCHI, BBITIOIHAEMbBIE CTYICHTAMHU B
Hayaje JEKIHUH C UeJIbI0 IPOBEPKU HATMYMSI 3HAHUI, HEOOXOIUMBIX Il YCBOEHHUSI HOBOT'O MaTepualia
WJIY B KOHIIE JIEKIIUM JIJIS1 BBISICHEHUS CTETICHH YCBOCHMS M3JI0KEHHOTO MaTrepuana.

Pybeoicnvlii konmpons 0CyIECTBIIAETCS 10 OKOHYaHUH U3Yy4EHUs MaTepHana MOIylIs B 3apaHee
YCTaHOBJIEHHOE BpeMsi. PyOexHbIi KOHTPOJIb IPOBOJUTCS C LIETBIO ONPEIEICHUS KaUeCTBA YCBOCHHUS
MaTtepuaia ydeOHOTO MOIYsl B LieJIOM. B TeueHune cemecTpa MpOBOAUTCA JBa TAKUX KOHTPOJIbHBIX
MEpPOIPUITHS IO TpaduKy.

[IpomMeXyTOUHBIH KOHTPOJb - MWTOroBas OLEHKA 3HAHWM CTY[EHTAa, OCYIIECTBIAETCS IIO
HaKOIUTEJBHOM CUCTEME CYMMHUPOBAaHUEM OAJIJIOB, MOJTYYEHHBIX B IIPOIIECCE TEKYIIETO U pyOeKHOTO
KOHTPOJISL.

MeTtoauka ¢popMHUpPOBAHUS Pe3yIbTHPYIOLICH OLIEHKH.

MuHUMaJIbHOE KOJIMYECTBO OaJIOB, KOTOPOE CTYASHT MOXET HaOpaTh B XOJC H3YUCHHS
Kypca i mojydeHus 3adera, — 50; makcumanbHoe — 100. bamibl ckiaapiBaloTCA U3 CIEIYIOITUX
MOKa3aTesei: 3a BHIMOJHEHUS 3aIaHUid Ha Ja00PaTOPHBIX 3aHATHUSAX, BBHITIOJHCHHUE JIOM. 3aJaHUN U
cam. pabdoty — mo 20 GamioB, 3a KaXHIbli pyOek; 3a TeCTHUpOBaHWE — 10 15 0a/uioB Ha KaXIOu
pyOeKHOM KOHTPOJBbHOH, 10 30 0a/IoB — HA YCTHOM OTBETE 3a4eTa.

ATTecTanus 1mo AUCHUILTHHE (JOPMHUPYETCS COTJIACHO OAJITbHO-PEUTHHTOBON CHCTEME OIEHUBAHMS
pe3ynbTaTOB OOYYEHHUSI CTYJICHTOB.

O11eHOYHBIMH CPEACTBAMU ISl TEKYIIET0 KOHTPOJIS SIBJSIOTCS KoMnbloTepHoe TectupoBanue (KT),
MOJTy4YCHHE JIOMYCKa, BHIITOTHEHUE M OTYET 10 MPAaKTHYECKUM paboTaM, 3amura pedepara.
HToroBslii KOHTPOJIB - 3a4€T, HA BXOJE KOTOPOTO OIICHMBACTCS YPOBEHb TCOPETUUCCKUX 3HAHUM
10 TUCLHIUIMHE.

Heo6xoumbrit MUHUMYM 117151 TTOJTydeHus 3adera 50 6amios.

IIpoMeKyTOUYHBII KOHTPOJIbL - MTOTOBas OIICHKA 3HAHMM CTYJICHTA, OCYIIECTBIISETCS IO
HAKOIUTENBHOM crcTeMe CyMMUPOBaHHEM OaJlIOB, MOTYYEHHBIX B MPOIIECCE TEKYILETO U PYOSKHOTO
KOHTPOJISL.

®opma MPOMENKYTOUHOTO KOHTPOJIA — 3a4eT.

[IpoBenenue TeKymlero M MPOMEKYTOYHOTO KOHTPOJIS MO JUCHUILUIMHE OCYIIECTBISAETCS B
cootBercTBuH ¢ [Tonoxennem COI'Y.*

BAJIVIBHAS CTPYKTYPA OLIEHKHA

Dopma Koumpos Maxe. KOTBO
0aIoB

Teky1ias olleHKa CTyJIeHTa B TeUeHUe |-8 Helenu COCTOUT U3: 20

* BBINOJHEHNs 3a1aHUI HAa IPAKTUYECKUX 3aHATHIX 15

¢ BrinojiHeHUs JOMAIIHUX 3aJaHnui 2

! Tlonoxenne o TeKymeM KOHTpPOJE YCNEBAEMOCTH M TPOMEKYTOUHOH AaTTecTalMM OOYYalomMXCs T10
00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO 00pa30BaHHs — MporpaMMaM OakaliaBpHaTa, MarucTPaTyphl U CIICHUAIHTETA B
COI'Y.(8 mocnenneit pegaxkuuu ot 08.07.20 1. ITp.Ne 173)



* CaMOCTOSITENbHBIX padoT 3
1-51 pyOexHasi nucbMeHHast KOHTPOJIbHAs paboTa 15
Texymas onenka crynenta B Teuenue 10-15 menenu cocrout u3: | 20
* BpINOJIHEHN 3aJaHUH Ha IPAKTUYECKUX 3aHATUAX 15
¢ BrinojiHeHnsa JOMAaIlIHUX 3aJaHni 2

* CaMOCTOSITENTbHBIX padoT 3
2-51 pyOeXHasi TUChbMEHHAs! KOHTPOJIbHAs paboTa 15
YCTHBI OTBET HA 3a4YeTe CTY/IEHTA 30
Hroro 100

MeTtoauka OPMUPOBAHHS Pe3y IbTHPYIOLIEH OleHKH?

B xopie Teky1iero KOHTposist cTyAeHTbl MoryT Habpars 0-100 Garios:

1 —s1 pyOekHAsI aTTeCTalMsI - MAKCUMAJIbHO 35 0a/1J10B; M3 HUX:

Ot 0 1o 15 6annoB (pyOexkHas aTTecTalnus) — TeCTUpoBaHue B ieHTpe TectupoBanus COI'Y ;

Or 0 no 20 OannoB(Tekyuias OLIEHKAa) — akTHBHas paboTa 3a JaHHBIM NepuoJl Ha
1a00PaTOPHBIX(MPAKTUIECKUX ) 3aHATUIX

2-51 pyOe;KHAS ATTECTAIMS — MAKCUMAJILHO 35 0a/1J10B; U3 HUX:

Ot 0 1o 15 6annoB (pyOexxHas aTTecTalus) — TECTHpOBaHUE B 1ieHTpe TecTupoBanusi COI'Y;

Ot 0 o 20 6anioB (TeKylas OlleHKa)— aKTHUBHAs paboTa 3a TaHHbIH Mepro Ha 1ab0paTOPHBIX
(MpaKkTUYECKUX) 3aHATHSIX

[IpomexyTOUHBIN KOHTPOJIb:

Jlnst 3auera:

3a yCTHBIN OTBET Ha 3a4eTe CTyAeHT nojydaer 0-30 6amnos.

CTyaeHTHI, MOTYYUBIINE B X0JI€ TEKYIIero u pyoexHoro koHTpost 50-100 6ammon
aBTOMATUYECKHU MOJTYYaroT «3aueT».
PesynbTupyromias orneHka ckiaasiBaeTcst mo cootBeTcTBYtomieit bPC dopmyre.

IlIkasna UTOroBON aKaJeMHUYECKON YCIIEBA€MOCTH CTYACHTOB 110

JUCIUILINHE
Cucrema onenok COI'Y
Cymma Haspamue YucnoBoi
0aJuI0B DKBUBAJICHT

86 - 100 OTJIMYHO 5

71-85 XODOII0 4

50-70 YIOBJIETBOPUTEIIbH 3

[Tacnopt

(1)OHI[a OLOCHOYHBIX CPCACTB I10 AUCHUIIIINHC

«DU3uKa»
Ne KonTposnpyemsbie TeMbI Kox konTposmpyemoit HaumenoBanme
(pa3neJibl) TMCUMIJIMHBI KOMIIeTeHIMH OLIEHOYHOI'0 CPeACTBA
1 | OCHOBBI MEXaHUKHU. OIlK-1 TECTUPOBAHUE,

2 B coorsercteum ¢ ITonoxkenneM o BPC onenuBanus 00y4aromuxcsi O4HOW (OPMBI MO 0OPa30BATENBHBIM
MIporpaMMaM BBICIIIET0 00pa30BaHMs — MporpaMMam Oakanaspuata u crieranutera B PIT'5OY BO COI'Y (ot 05.03.2018
r., Ip.Ne 47)



pedepartsi,
cobecenoBanue,

YCTHBIN Ompoc 1o J1ab. p.
2 | MonexynsipHas pU3UKa U OIIK-1 TECTUPOBAHUE,
TEPMOAVMHAMMKA. pedeparsl,
cobecenoBanue,

YCTHBIH OIpoc 110 J1a0. p.
3 OIIK-1 TECTHPOBAHUE,
DNEKTPUYECTBO U MAarHETU3M. pedeparsl,
cobecenoBanue,

YCTHBIH orpoc 1o J1ab. p.
4 | OcHOBBI TEOMETPUUECKOM U OIlK-1 TECTUPOBAHUE,
BOJIHOBOM ONTHKHU pedeparsl,
cobecenoBanue,

YCTHBIH OIpoc 10 J1ab. p.
5 | KBanroBas, atomHas u siaepHas | OIIK-1 TECTUPOBAHUE,

¢buzuka pedeparsl,
cobecenoBanue,

YCTHBIHN OIpoc 10 J1ab. p.

THUIIOBBIE 3ATAHU A OHEHOYHBIX CPEJACTB

JlaGopaTopHble 3aHATHA
Kpurepun popmupoBanusi oueHok.

JlabopaTtopHble 3aHATHS Ha (U3NYECKOM MPAKTUKYME TIPU3BaHBI HAYYHUTh CTYICHTA
CaMOCTOSITEIIGHO BBITIOJHATh PACUeThl, HM3YYUTh HWHCTPYKIMIO TPUOOPOB, NeNaTh BBIBOJIBI U
3aKITIOYCHUSI.

[esnbro T1a00OPaTOPHBIX 3aHITUH IS CTYICHTOB, MPUCTYIAIONINX K U3YYEHUIO Kypca, sIBJISICTCS: 1aTh
CTY/ICHTaM 3HaHUs, YMCHHS ¥ HAaBBIKK B 001acTH (PU3UKH, HEOOXOAUMBIC JIJTsl U3YYCHHUS XUMHUECKUX
Y IPOQHIBHBIX JUCIUIUIAH, a TAKKE B IPAKTUYECKON JCATEIBHOCTH reorpada.

Kpurepuu orieHkH:

* BeinosiHeHUs 3aaHui Ha JTA0OPATOPHBIX 3aHATUAX —15 OaoB

* BeINOJTHEHUS IOMAITHKX 3a/1aHuil —2 —0asia

* CaMOCTOSTEIIBHBIX pabOT —3 Oaiia

Tunosblie 3agaHns VI NPAKTHYCCKHUX 3AHATHH
JlaGoparopHasi padora Nel
BBoanoe 3ansTue. Teopus ommoOoK.
W3mepenue JIMHENHBIX pa3MEpPOB TeJl IITAHT€HIIMPKYJIEM U MUKPOMETPOM U OIIPEAEIICHUE
IJIOTHOCTH BEILECTB.
JlabopaTopHasi pabora Ne2
IIpoBepka OCHOBHOTO YpaBHEHMsI IMHAMUKH BPAIATEIbHOTO JBUKCHMUSL.
JlabopaTopnasi pabora Ne3
Omnpenenenne yCKOpeHHUs 36MHOTO T0JIs TATOTEHUS METOIOM MaTeMaTH4YECKOI0 MasiTHUKA.
JlabopaTopHasi pabora Ne4
Onpenenenune ko3 duimenta Ba3kocTi Meto oM CToKca.
JlabopaTopHasi pabora NeS
Onpenenenne BIaXXHOCTH BO3AyXa IICUXpPOMETPOM AcMaHa
JlaGopatopHasi padora Ne6
Omnpenenenne eMKOCTH KOHJIEHCATOpa IEPEMEHHBIM TOKOM



JlabopaTopnasi paGora Ne7

Omnpenenenne COPOTUBIIEHUS FaIbBAHOMETPA.

JlabopaTopHasi padoraNe8

OmnpeneneHne HANPs>KEHHOCTH MArHUTHOTO OJIS HA OCU KaTYILKH.

JlabopaTopHasi paGoTaNe9

Onpenenenne yBeIU4eHUs 3pUTEIbHON TPyOBbI

CamocrosiTe1bHasi padoTa (C peKOMEH/I0BAHHOM JIUTEPaTYyPoil K JIa00paTOPHOMY
NPAKTHKYMY)

1. Kpurepuu ¢gopMupoBaHus OLIEHOK.

IHoaroroBka coolmenui
1.Coo01ieHre COOTBETCTBYET MPEATI0KEHHON TeMe, UMEET BCTYIJICHHE, OCHOBHYIO 4acTh U
3aximoueHue — 1 0.
2.Coo0mienue caenano o 3-M HCTOYHUKAM, HCKITIoYasi HHTEPHET-pecypehl — 1 0.
3.Coo01menue ciemano ¢ COO0ICHUEM METOTMYEeCKUX yKa3aHuil — 1 0.
MaxkcuMaabHOE KOJMYECTBO 0aIoB — 3.

TunoBble KOHTPOJIbHbIE 32JaAHUA IJI51 CAMOCTOATEILHOW PadoThl CTY/IEeHTOB
OueHoYHBbIH JTUCT 3alMTHI pedepara

HaumeHoBaHue BoisiBjIeHHBbIE OTMeTKa
noKa3areJis HEA0CTATKH U
3aMevYaHus

[. KAUECTBO PEOEPATA
1 . CootBercTBUE CcoOAepKaHUS PAOOTHI 1 Gamn
3aJIaHUIO0
2. I'paMOTHOCTb M3JIOKEHUS U Ka4eCTBO 0,5 Gamn
ohopmIteHHs paboThI
3.  CaMOCTOATENIBHOCTh  BBIMOJHEHUS 1 Gamn

paboThl, rIyOMHA TPOPAOOTKH MaTepHalla,
UCIIOJb30BAHUE  PEKOMCHIOBAaHHOW |
CIPABOYHOU JIUTEPATYPHI

4, OOOCHOBAaHHOCTb M JI0Ka3aTe€IbHOCTH 0,5 6amn
BBIBOJIOB
OO6rast o1eHKa 3a BBITIOJIHEHHE pedepaTa 3

Tembl pedepaToB (10KIa10B) N0 (pU3HKeE
AJIs cTyaeHToB 1 kypca
Buel 1 3anacel 3HEPreTUYECKUX PECYPCOB Ha 3eMIIe
3akat Kak (U3NYECKOe SIBICHUE
[Touemy maBaroT JbAbI
Onexrpuueckue siBiieHus B atmocdepe . [llapoBas momHus
TennoBoi ABUraTeNb U dKOJOTHS
[lonHOE BHYTpEHHEE OTPAXKEHHE CBETA
I'mpockornsl
HopmupoBanue nryma u 3ByKOU3O0JISILIMUA OTpakICHUH.
Wudpa3Byk u ynbTpa3sByk
ConHile Kak MCTOYHHK JKU3HM Ha 3eMJIe
1Crpoenue Beenennoii. 2 Pazsutre Beenennoit. winu 3 Ipoucxoxaenne CosHeUHOM
CUCTEMBI.


https://zaochnik.com/lenta_rabot/zakat-kak-fizicheskoe-yavlenie-1078515/
https://zaochnik.com/lenta_rabot/pochemu-plavayut-ldy-1233045/
https://zaochnik.com/lenta_rabot/elektricheskie-yavleniya-v-atmosfere-sharovaya-molniya-1321563/
https://zaochnik.com/lenta_rabot/teplovoy-dvigatel-i-ekologiya-1214907/
https://zaochnik.com/lenta_rabot/polnoe-vnutrennee-otrazhenie-sveta-1236368/
https://zaochnik.com/lenta_rabot/normirovanie-shuma-i-zvukoizolyatsii-ograzhdeniy-1234278/
https://zaochnik.com/lenta_rabot/infrazvuk-i-ultrazvuk-852375/
https://zaochnik.com/lenta_rabot/solntse-kak-istochnik-zhizni-na-zemle-854829/
https://zaochnik.com/lenta_rabot/1-stroenie-vselennoy-2-razvitie-vselennoy-ili-3-proishozhdenie-solnechnoy-sistemy-1478136/
https://zaochnik.com/lenta_rabot/1-stroenie-vselennoy-2-razvitie-vselennoy-ili-3-proishozhdenie-solnechnoy-sistemy-1478136/

Anekcanap CrenanoBud [TornoB — pycckuii yueHsIi, H300peTaTesb paauo.
AnbTepHaTHBHAs SHEPIrETHKA.

AKyCTHYECKHE CBOMCTBA MOJIYIIPOBOTHUKOB.

AtomHas OaTapelika U palMOAKTUBHBIC MTOJACBETKU

duznyecKkue MPUHIUIBI QYHKIIMOHUPOBAHUS MHPOPMAITIOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX CHCTEM

ACTpOHOMHUS HAIIMX JHEH. ACTEPOUIBI.

AtomHas ¢usuka. M3otomsl. [IpumeHenne paanoakTHBHBIX H30TOTIOB.
beckoHTakTHBIE METO/IBI KOHTPOJISI TEMITEPATYPHI.

bunossspHbIE TPaH3UCTOPHI.

Benuuaiiimue oTKpbeITUS PU3HKY.

DNEeKTpUUYECKUE pas3psibl Ha CIIy:k0e YeIoBeKa.

Bnusinue nedextos Ha (puznueckre CBOCTBa KPUCTAIIOB.

Bcenennas u TemHas Mmatepusi.

lNonorpadust u ee npuMeHeHue.

becnipoBogHas mepeaaya IeKTpUIeCcTBa

Judpakuus B Hale KU3HU.

Kunakue KpucTasuibl.

3HadyeHHe OTKpbITUH ['amues.

AnbOept DHHIITENH U HH(poBas TeXHUKa (poToanmnapaTsl U T.]).
Hcnons3oBanme 3EKTPOIHEPTUN B TPAHCTIOPTE.

Knaccudukanus u xapakTepuUCTHKA SJI€MEHTAPHBIX YaCTHII.
Kpuosnexkrponnka (MUKPOIIEKTPOHUKA B XOJION).

Bo03M0XHOCTH COBPEMEHHBIX J1a3€POB.

Jleonapmo ma Bunum — y4eHsIi 1 n300peTaTenb.

MuxkpoBoaHoBoe u3inydeHue. [losb3a u Bpe.

Metoa MeUeHBIX aTOMOB.

Meto1p1 HAOMIONEHUS U PETUCTPALIUH PAHMOAKTUBHBIX U3Ty4EHUI 1 YaCTHII.
HanoTtexHosorust — MeXIUCHUIUITMHAPHAS 00J1acTh (PyHIaMEHTATBHOMN M MPUKIIATHON
HayKU U TEXHUKH.

Hukona Tecna: >xu3Hb U HEOObIYAHTHBIE OTKPBITHSL.

Huxoumnait KonepHuk — co3aaTenb reJMoleHTPUYECKON CUCTEMbI MUpa.
Hunbse bop — oauH U3 co3pareneil COBpeMEeHHON (PU3HUKH.
Hyxkneocunres Bo Beenennoii.

Onrtrueckue siBIEHUS B IPUPOLE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTD
[lepeMeHHBIH ANEKTPUUECKHUI TOK U €r0 IPUMEHEHHE.

[Ina3zma — yeTBepTOE COCTOSIHUE BEILIECTBA.

[Inanetsl CoJIHEUHOM CUCTEMBI.

[TonynpoBOAHMKOBBIE TaTYUKU TEMIEPATYPHI.

[IpuMeHeHue KUIKUX KPUCTAIUIOB B IPOMBIIILIEHHOCTH.

[Ipumenenue sanepHbIX peakTopos. ¢ [Ipupona dheppomaruerusma.
[IpoGiembl 2KOJIOTHH, CBSI3aHHBIE C UCTIONB30BAHUEM TETIOBBIX MAIITHH.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

[Tbe30amexTpuyeckuii 3PPexT ero npuMeHeHHe.

PenukToBOE M3MyUeHHE.

CeHcopHbIe 9KpaHbl U (PU3HUECKHE TTPOIECCHI

Poxnenue u 3Bomtonus 3Be31.

CoBpeMeHHasi CIyTHUKOBAs CBSI3b.

CoBpemeHHas pusnveckasi KapTUHA MHPA.

CoBpeMeHHbIE CPEACTBA CBA3H.

ComnHIle — MCTOYHMK KU3HU Ha 3eMIie.



e  VYmpaBisieMblil TEPMOSACPHBINA CUHTES.

e YcKOpUTENM 3apsKEHHBIX YaCTHIL.

®u3nKa B COBPEMEHHBIX TEXHOJIOTUAX

duznyeckue cBoiicTBa aTMOC(hepsl.

DOTOIIEMEHTHI.

UYepuble IbIpHIL.

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.

DKoJioru4eckue npoOiaeMbl U BO3MOKHBIE ITyTH UX PELICHHUS.

BOIIPOCHI k py6e:kHbIM aTTeCTALUAM
ITo xypcy «puszuka» 1Js cTyaeHTOB (paKyibTeTa reorpaguu U re03K0JOruM.

l.®u3uka kak Hayka. Mecto (QU3MKM B CHCTEME HayK O MPHUPOAE. DKCIEPUMEHT U TEOpHs B
¢busudeckux wuccnenoBaHusx. duszmueckue wmojaenu. [IpocTpaHcTBO M Bpemsi Kak (OpPMBI
CYILIECTBOBAHUS MaTEPUU.

2. Ilpenmer mexanuku. Kiaccuueckas u kBaHToBas MexaHuka. KuHemaTuka, ee 1eib M 3a7adu.
Mexanuveckoe nBrkeHHE. OTHOCHTENBHOCTh IBIKEHHS. Teno orcuera. Cucrema oOTCYeTa.
OcHoBHBIE (hU3UYECKUE MOJICTTH B MEXaHUKE: MaTepraabHas TOYKa, aOCOTIOTHO TBEPJOE TETIO.

3. Tpaexropus. [lyrb u mepememnieHue. EquHuIEI U3MEpeHUS NaHHBIX (DU3UYECKUX BEIWYHWH.
PaBHOMEpHOE mpsiMonmHEelHOE nBMKEeHHE. CkopocTh. Equnuiel usmMepenus ckopoctd. OCHOBHBIE
KMHEMATHYECKHE PABEHCTBA PABHOMEPHOT'O MPSMOJIMHENHOTO IBUKEHUS.

4. I'paduk 3aBUCUMOCTH KHHEMATHIECKUX BETUINH OT BPEMEHHU MPU PABHOMEPHOM TPSIMOJTMHEHHOM
nBuKeHUH. OU3NYECKUil CMBICH yria HakJIoHa rpaduka 3aBUCUMOCTH KOOPAWHATHI JBUKYIIETOCS
Teja OT BPEMEHU P PAaBHOMEPHOM MPSAMOJINHEHHOM JABUKEHUU.

5. HepaBHOMepHOE nBH>KeHUE. Y ckopeHue. Equnniibl yckopenusi. KuneMarndeckue paBeHCTBa IPU
HEpPaBHOMEPHOM JBI)KEHUU. ['paduky 3aBUCUMOCTH KMHEMATHYECKUX BEJIUYHH OT BPEMEHU IpHU
HEPaBHOMEPHOM MpPSAMOJMHEHHOM JBIKeHUU. DU3NYECKUH CMBICH yIrja HakJIoHa rpaduka
3aBUCUMOCTH CKOPOCTH OT BPEMEHHU IIPU HEPABHOMEPHOM JIBUKEHUHU.

6. Kunemarvka KpUBOJIMHEMHOIO JBH)KEHHs. YTOJI NOBOPOTA. YTJOBas CKOPOCTb. YTJIOBOE
yckopeHue. Enununpl ux nzmepenus. CBsi3b MEXKIY YII0BOM CKOPOCTBIO U YITIOBBIM YCKOPEHHEM.
[lepuon u yactora oOpaieHust. ETuHUIbI uX n3MepeHus.

7. HampaBneHwe BeKTOpa CKOPOCTH MpPHU KPUBOJMHEMHOM JBHKeHMHM. HopmansHOE win
LEHTPOCTPEMHUTENIbHOE YCKOpeHUs. Ero monaynp M HampaBiieHHE. TaHreHIHaabHOE YCKOpPEHHE.
[TonHoe yckopeHue Tena npu ABMKEHUU IO OKPYKHOCTH.

8. Ileproa 1 yacToTa IpH ABUKEHUU MO0 OKPYKHOCTU. CBSA3b MEXAY HUMU. EMUHULIBI X U3MEpEHUSL.
HepaBHoMepHOE nBHKEHHE TO OKPYXKHOCTH. KuHemaTmuyeckue paBEeHCTBA IPU HEPAaBHOMEPHOM
JBUKEHUU TEJIa IO OKPYKHOCTH.

9. BzaumopeiicTBue MarepuanbHbIX Tes. WHeprmanbHas cuctema orcyera. |3akon HpioToHa.
Hnepuus.

10. Macca, cuna. I 3akon HerotoHa. YpaBHeHUE ABUKEHUSA. ENMHUIIBI U3MEPEHUST MACChl U CUJIBI.
Nmnynbe. EnuHnibl n3MepeHus: UMIyibCea.

11. 3akoH coXpaHEHHUs HMITyJabCa AN 3aMKHYTOM cHCTEeMBbI (IpUMEp YIPYroro W HEYIpyroro
B3aumMoeiicTBus ten). 111 3akon HeroToHa.

12. Bugp! cuit. I'paButanionssle cuibl. 3akoHbl Kennepa. Otkpeitus [Nanumest.

13. 3akoH BCEMUPHOro TATrOTE€HUA. ['paBuUTallMOHHAs TOCTOsIHHAas. Macca wuHepTHas U
rpaBUTALMOHHAS.

14. TIposiBnenue cun TsaroTeHus Ha 3emie. CBoOoaHOE MajeHUE Tell, YCKOPEHHE CBOOOIHOTO
MaJeHUsI, ero 3aBUCUMOCTh OT PACCTOSIHUS JO IIEHTpa 3€MIIH,, €€ IUIOTHOCTU M Teorpaduyeckoit
LIAPOTHI; TPUIIUBBI, IEPBASI K BTOPAsi KOCMUYECKHE CKOPOCTH.

15. Yopyrue cunsl. ebopmanus. Buasr nedhopmanmu. 3akon ['yka aist ynpyroit nedgopmanuu.
Juarpamma HanpspKEHUSL.



16. Cuiet Tpenusi. Cyxoe, XKHIIKOE, BHyTpEHHEE TpeHUE U TpeHue KaueHus. Kospduunent tpenus.
17. IIpeobpazoBanus ["amunes. [Ipunuun otHocutensHocTu ["amues. [IpeoObpa3zoBanue KOOpaIUHAT.
3aKOH CIIOKEHUSI CKOPOCTEH.

18. MluBapuaHTHOCTB 3aKk0HOB HbI0TOHA ITpH nIepexo/ie OT OAHON MHEPLUAIBHOM CUCTEMBI K IPYTOM.

WHBapnaHTHOCTB pacCTOSIHUS.

19. HeunepumanbHble CHCTEMBl OTCUETa. 3eMJisi KaK Bpamjaromiascs cuctema. IlepeHocHas cuia

nHepuuu. LlenTpobexkHas cuiia MHEpLUU.

20.Cuna Kopuonuca. YucinenHoe 3HaueHue cuiabl Kopuosnnca M ee HarpaBieHHE (TIpaBUIIO

«OypaBunkay). Cuia Kopuonuca u ee nmposiBiieHHe Ha 3emiie.

21. Mexanudeckasi pabota. MOIIHOCTb.

22. Pabora cuisl TspkecTH. PaboTa cuit ynpyroctu. PaboTa rpaBUTallMOHHBIX CHJL.

23. KuHernyeckasl ¥ MOTEHLMATIbHAs SHEPrUs. 3aKOH COXPaHEHUs U MPEBpAIlleHUs SHEPTHH B

MEXaHHUKe.

24. IloctynarenbHOE, IUIOCKOE U BpallaTeIbHOE IBUKEHHE TBEPAOTO Tesna. MoMeHT cuibl. MoMeHT

WHEPILNU. YTIOBOE YCKOPEHHUE.

25. BbIBO/1 OCHOBHOTO YpaBHEHHUsI TMHAMUKHU BPAILlaTEIbHOTO ABM)KEHHUS TBEPJIOTO Tela. Y CIOBHE

paBHOBECHS TeJla, UMEIOIIET0 OCh BPAIICHHUS.

26. PaboTa npu BpaliaTeIbHOM JABMKEHUU TBEpIOro Tena. KuHeTtuueckasi sHEprus TBEpIOTO Tela

MIPH TJIOCKOM JIBUKEHUU.

27. CpoiicTBa )XUIKOCTEN U ra30B. CTallMOHAPHBIN MOTOK. MaeanbHas HeC)KUMaemas KUJIKOCTb.

Jluauu u TpyOku Toka. [laBnenue. Enunuibl qaBnenus. YpaBHEHHE HEPA3PIBHOCTH.

[IpakTryeckoe ero npruMeHeHue.

28. YpaBHeHue bepHyiu, ero BBIBOJ M MPAKTUYECKOE UCIIOJIB30BAHUE.

29. JlamunapHoe u TypOyJIeHTHOE TeUeHUs XuAKocTH. Yuco PeliHomnbaca, mepexos oT

JTAMUHAPHOTO TeueHus K TypOyneHTHOMY TeueHuto. Bsskocts. Koaddunuent Bsazkoctu. Cumna

CONIPOTHBIICHHUSL.

30 KunemaTnka rapMOHHUYECKUX KOJICOAHUH.

31. lunamMuka rapMOHHYECKUX KOJICOaHUH.

32.BeiHyxeHHbIe KoJebanus. Pe3oHanc.

33. OcCHOBHBIE TIOJIOXKEHUS MOJEKyIsIpHO-kuHeTHYeckoi Teopun (MKT), wux omnbITHOE

noareepkeHue. BoiBosr ocHoBHOTO ypaBHeHUs MKT.

34. WMzompomeccel. M3otepmuueckuii mporecc  (hopMyIHpoOBKa, MaTeMaTH4ecKas 3aIlucCh,

rpaduveckoe mnpexacraBienune B ocsax PV, VT, PT). Hzomnponeccel. M300apHblii mporiecc

(popmynmupoBKa, MaTeMaTHUECKas 3alKCh, rpaduyeckoe npeacrasienue B ocsx PV, VT, PT).

35. Usompoueccel. M3oxopHslil nporece (popMyIrpoBKa, MaTeMaTudeckas 3amuch, rpaguueckoe

npeacraBienue B ocsax PV, VT, PT).YpaBuenne MenpaeneeBa-Knaiinepona, cleCTBUS U3 HETO

(3akoH ABorazpo, 3akoH JlanbroHa). AinadaTHUeCcKHil ¥ MOJIUTPOIHBIHN MPOLIECCHI.

36. bapomerpuueckas popmyra.

37. lnuna cBoboaHoro mpoOera Mmomekya. SBrneHust nepeHoca: auddy3usi, TEMIONPOBOIHOCTD,

BSI3KOCTb.

38. Buyrpennsis sueprus. Padora. KonnyecTBo TEMIOTHI.

39. IlepBoe Hauano TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K PA3IIMYHBIM U30IPOLIECCAM.

40. Bropoe nauano tepmoanHamMuku. [ukn Kapro. KIT/I nuxia Kapso.

41.PeanbHble Ta3bl. YpaBHeHue Ban-nep-Baansca.

42. XKuaxoctu. IIoBepXHOCTHOE HATSHKEHHUE.

43. laBnenue Jlamnaca. KanusuispHsle sBIEHUS.

44 ]1sa pona DIEKTPUYECKHUX 3apsaoB. B3aumonelcTBue 2IIEKTPUYECKHX 3apsAfoB. 3aKOH
COXPAaHEHHUs DJIEKTPUUECKOTO 3apsaaa. Todeunsiid 3apsan. 3akoH Kynona. Equnnna usmepenus
IEKTPUUECKOTO 3apsia. DIEKTPUUECKas IOCTOSTHHASL.

45.CunoBas XxapakTEpUCTUKA JIEKTPOCTATUUECKOT0 NOJIs — HaNPsYKEHHOCTh. HanpskeHHOCTh oI

TOYEYHOro 3apsaa. EaMHMIA UW3MEpEeHHs HaNpsKEHHOCTH AJIEKTPOCTATUYECKOrO  MOJIA.
I'paduueckoe nzobpaskeHue MeKTpocTaTndeckoro nost. [Ipuniun cyneprno3unuuu noyieu.



46.PaboTa TO TEpEeMELICHHIO 3apsila B  AJEKTPOCTAaTHMYECKOM mose. lloTeHnuanbHOCTh
IEKTPOCTATUYECKOTO 10J1s1. KOHCepBaTUBHOCTH KyJIOHOBCKUX CHII.

47.OHepreTrueckas XapaKTepUCTHKA 3JIEKTPOCTATUYECKOIo Mojs — noteHuman. [loTenuman noss
TOYEYHOrO 3apsafa. EauHuIla n3MepeHus noTeHuana 3JIeKTpoCcTaTHIeCKOro MOJIs.

48. DKBUIIOTEHIMAJIbHBIE TOBEPXHOCTH. Pa3HOCTh moTeHnuanoB. OU3NYECKUN CMBICI PA3HOCTH
noTeHuuanoB. CBsi3b Pa3HOCTH MOTEHLHUAIOB C HANPSYKEHHOCTHIO AJIEKTPOCTATUYECKOTO MOJIA.
Enununia usmMepennst HanpspKeHHOCTH AJIEKTPO CTAaTUYECKOTO TOJIS.

49 I1poBOHMKY U TUAJIEKTPUKU. PaBHOBECHOE paciipesiesieHue 3aps10B, €ro CBONCTBA.

50.ITpoBOAHMKH B 3IEKTpPOCTATHUECKOM ToJe. [IpHHIMI 31eKTPOCTaTUUECKOM 3aIUTHI.

51. QuonexkTpuku (MOJSPHBIE W HEMOJIAPHBIE) B 3JeKTpocTtarndeckoMm tosie. [lomspuzanus
AJIEKTPOHHOTO cMmelleHus. OpueHTaluoHHas nossipuzanus. JusnekTpuyeckas NpOHUIIAEMOCTh
Cpenbl.

52. Dnextpuueckas emkocTb. Konnencaropsl. [1nockuii KoHIEHCATOP, €T0 YCTPOUCTBO, (popmyna
pacuera ero eMKocTU. EnnHuia usmepenust 31eKTpOEeMKOCTH.

53.Kongaencaropsl. [locnenoBarenbHoe cOeMHEHNE KOHIEHCATOPOB, €0 3aKOHbI. PopMyra o0mein
€MKOCTH IIpH MOCJIEI0BATEIbHOM COEJMHEHUH KOHAEHCATOPOB. .

54 Konnencaropsl. [lapannenbHoe coeauHEHHE KOHAEHCATOPOB, €ro 3aKOoHBL DopMmyna o0mien
€MKOCTH TIpH MapajieIbHOM COETUHEHUH KOHJIEHCATOPOB.

55. Pacyer sHepruu 37eKTpoCTaTUYECKOro MOJIs, 3aKIIF0UEHHOTO MEX 1y 00KJIaJKaMy KOHIeHCaTopa
npu ero pazpsjake. [IIOTHOCTb HEPrUuu 3MEKTPOCTATHUYECKOTO MOJIS.

56.ITocTostHABIN dnIeKTpUUecKuii TOK. HampaBieHne 37eKTpuyecKkoro Toka. Y CJI0BHs, HE0OOXO0MMbIE

JUTsl BOBHUKHOBEHUS TOKA B 1ienu. Cuiia ¥ MJI0THOCTh TOKA. EMWHMIIA U3MEpeHus CUIIBI TOKA.

57.3akon Oma s ydactka uenu ((GopmyaupoBKa, MaTeMaTHdecKas 3amuch, rpadudeckoe

MIPEACTABJICHHE).

58.IloHsATHE  «OIEKTPUYECKOE  COMPOTUBJIICHUEY». ENMHUIIA H3MEpPEHHS  DIIEKTPUUYECKOTO
conpoTuBiieHUs. EquHuna n3MepeHns HanpspKeHUs.

59.IlocnenoBarenbHOE COSAMHEHUE TMPOBOJHUKOB, €ro 3aKOHBI. BbBoa (opmynsl misi pacdera
o0lIero COMpPOTHBIIEHUS LIEMH, COCTOAIIEH U3 JBYX MOCJEIOBAaTENIbHO COEIWHEHHBIX
COITPOTHUBJICHHIA.

60.ITapamiensHOE COeMHEHHE TPOBOJIHUKOB, €T0 3aKOHBL. BrIBOI hopmyrbl i pacuera oOIiero
CONIPOTHUBIICHHUS LIETIH, COCTOSIILEN U3 IBYX MApajuIeIbHO COETMHEHHBIX COMPOTUBIICHUMN.
61.TennoBoe aeiictBue Toka. 3akoH /Dxoynsa-Jlenna. Ero npaktudyeckoe npuMeHEHHE.

62. Pabora u moutHocTh Toka. Ctoponnue cwibl. DJIC. Enqununa usmepenus padoTbl 1 MOITHOCTH

ANEKTPUYECKOTO TOKA.

63.3akon OMa a1 3aMkHyTOM 11enu, coaepsxkaiieit JC. Tok KOpOTKOro 3aMbIKaHHUS.
64.MarnutHoe nojue Toka. Bekrop maruutHoi unaykiuu. Cuna Amnepa. [IpaBuiio «ieBoi pyku»
65.I'paduueckoe m3oOpakeHne MarHUTHBIX moJieil. [lone mpsimoro m kpyroBoro Toka. IIpaBuio
«OypaBUMKaY.

66.B3anmoeiicTBie IByX OECKOHEUHO JATUHHBIX MapajlieIbHbIX MPOBOJIHUKOB, IO KOTOPHIM TEUET
ToK. EnuHuna nsmMepenus Cuiibl Toka — AMriep.

67.Cuna Jlopenua (MOAyNb U HAaIIpaBJICHUE).

68./IBkeHre 3apsKEHHBIX YaCTHUIL B 3JIEKTPUUYECKUX MOJIAX

69./[BIKeHrEe 3apsDKEHHBIX YacTUIl B MarHUTHBIX MOJSIX (BEKTOP CKOPOCTH MEPHEeHIUKYISpPEeH
BEKTOPY MarHUTHOM MHIYKIIUH)

70.JIBI>KeHNE 3apsSKEHHBIX YaCTUI] B MATHUTHBIX MOJSAX (BEKTOP CKOPOCTH 00pa3yeT OCTPBIN yromu
C BEKTOPOM MarHUTHOW MH]TyKIIUH)

71.3emi1s1 KaK MOCTOSIHHBIN MarHuT. DJIEMEHTHl 36MHOT'O MarHeTu3Ma.

72.MarautHble CBOWCTBa BellecTBa. J(ua-, mapa-, peppoMarHeTuKku.

732neKTpoMarHuTHasi UHAYKIMs. MarHUTHBIN OTOK.

74. 3aKOH AIIeKTpOMarHuTHOM nHAyKIuu. IIpasuino Jlenna.

75. SIBnenue caMmOMHAYKUMUA. NHIYKTUBHOCTb. DHEPTUS MAarHUTHOTO TOJIA.

76. OTKpBITHIN KOeOaTeNbHbIN KOHTYp. [IpeBparienre sHepruu B KoJebaTeIbHOM KOHTYPE.



7°7. IlepeMEHHBIN JIEKTPUYECKUM TOK. ['eHepaTop nepeMeHHOro ToKa.
78. 3akoH Oma /171 1Ieny IEpEMEHHOTO TOKAa. MeTOo1 BEKTOPHBIX AUarpaMM.
79. Ilepenaua snexkrposneprun. Tpanchopmarop.
80. DnekTpoMarHuTHbIE BOJIHBL. CKOPOCTh UX paclpOCTPaHEHUS.
81. M3nyueHue u npreM 31eKTPOMAarHUTHBIX BOJIH. [IpuHuMnI paanocsssu.
82. KorepeHTHble HCTOYHUKM CBEeTa. MeTOJbl MOJY4YEHHsS] KOI€pEHTHBIX HCTOYHUKOB CBETA.
WuTepdepennus ceera. Ee nmpakTuyeckoe npuMeHEHHUE.
83.Iudpakuus ceera. Judppakunonnas pemerka. [IpakTuueckoe mpuMeHeHHE AUPPaKIIH.
84.EctectBennblii cBeT. [lonspusanus ceera. Ee npakTtuueckoe npruMeHEHUE.
85.B3anmopeiicTBue cBeta ¢ BemecTBoM DoTorddext. YpaBHeHne DiHIITeHHA 111 PoTOdDDEKTA.
[IpakTuueckoe npumenenue Gpororddexra.
86.CtpoeHue aToMa U aTOMHOTO SI7pa.
87.Ilocrynatsl bopa. ['mnote3a ne bpoiinsa. KopnyckynsipHo-BonHoBo# nyanu3M. CooTHOIIEHHE
HEOTPEIETCHHOCTEN
88.0nHeprus, Bwigensemas (moriomaemas) MpU SIIEPHBIX peakiusx. JHeprus cBsizu. Dopmyra
OHHIITEeHHA.
89.PagnoaktuBHOCTh. OCHOBHOHM 3aKOH PaJMOAaKTHBHOTO pacmaja. AKTHBHOCTh. Aubda-pacma
aToMHBIX sfep. bera-pacnaz sinep. Crextpsl anbda- 1 Oeta- uznnydeHuil. 'amma-usnydenue saep.
90.B3anmoeiicTBE HOHH3UPYIOUIETO M3ITyIeHHUs ¢ BelecTBOM. MIOHU3aIMoHHBIE TIOTEPH.
[IpoHukaromas cnocoOHOCTb.
91.JleTeKTOPHI HOHU3UPYIOMINX H3ITYIeHHUH. [l03UMEeTpUIEeCKHE TPHOOPHI.
92.Jlo3uMeTpust MOHU3UPYIOMIETo u3mydeHus . [lorommenHas u SKCIIO3UIIMOHHAS JIO3HI,
€IMHULIBI U3MepeHus. MonHoCTh 103bl. CBA3b MOIIHOCTH J103bI U AKTUBHOCTH
OKBHUBAJICHTHASA 1034.

@®opMblI TeKYLIEr0 KOHTPOJIS U MPOMEKYTOUYHOMH aTTeCTALUM, BU/IbI OLIeHOYHBIX CPEACTB:

No O1eHOoYHbBIE CPEACTBA
No - Dopmbl HaunmenoBanue paznena Kou-Bo Koin-Bo
i | CMEC KOHTPOJIS JUCIIUTUIAHBI Buapl | BOmpoCOB | HE3aBHCHMBIX
pa B 3aJIaHUU BapHaHTOB
1 2 3 4 5 6 7
2 OCHOBBI MEXaHHKH. TECThI 15 20
1 3ader Konebanust 1 BOJTHEL.
AKycCTHKa.
3 1 3auer MounekynspHas ¢u3uka u TeCTLL 15 15
TEPMOIUHAMHKA
4 1 3auer Konebanus v BOJIHBI TECThI 15 15
5 1 3auer OCHOBBI TEOMETPUYECKON U | TECTHI 15 15
BOJIHOBOI ONTUKU
6 1 3auer ATOMHas U siiepHas GU3MKa | TECTHI 15 15

KomnbrorepHoe TecTupoBaHue 10 AMcHMILIMHE “Du3nka”:
1. TecTsl K IepBOM PyOEIKHOM aTTeCcTalluU MO JUCHUTITHHE “Dusnka’.

Yro nsyuaer pusuka?

[Tpupoay B3aumoieiicTBUs (PU3NIECKUX TEII.
CpoiicTBa MaTepuu.

CBoiicTBa MaTepuH U GOPMBI €€ JIBHKEHHUSL.



C KakuMHU BU/IaMHU NOTPEIIHOCTeH NPUXOAUTHCA UMETH J1eJ10?
HeonpenenenupiMu, CKBO3HBIMH, CIIyYaiiHBIMU;
CucremMaT4ecKuMU, CIy4ailHbIMU, IPOMaxXaMu;

[Ipomaxamu, onpeieIEHHBIMU, HECBOWCTBEHHBIMH.

Yrto Takoe ABU:KeHUE?

CpoiicTBa MaTepuu.

CaoiicTBa MaTepUu U CIIOCOOBI €€ CYIIECTBOBAHMUS.
CriocoObI ee CyIIeCTBOBAHHUS.

Ha3zoBuTe nociegoBarejibHO 3Tanbl GU3NYECKOr0 HCCJIC0BAHUS:
HaGnronenue — runoresa — 5KCIEPUMEHT — TEOPHSL.
HaGnronenue — runoresa — TeOpHsl — SKCIEPUMEHT.
HaGnronenue - Teopust — TUNOTE3a — SKCIIEPUMEHT.

Yro n3zyuyaer mexanuka?

3aKOHBI IBI>KCHHS.

[Ipocreiire Gpopmbl ABIKEHNS MAaTEPUU.

[IprunHEI TOrO MM MHOTO XapakTepa JABUKEHUS Tea.

KunemarTuka pemaer 3aagavy:

Ompenenenre CKOPOCTH Tena B II000H MOMEHT BPEMEHH.

Omnpenenenre KOOpAUHAT Teja B TH0O0H MOMEHT BPEMEHH.

Omnpenenenre CKOPOCTH TeJla M €r0 KOOPIUHATHI B JTI000H MOMEHT BpEMEHH.

Yro Takoe MaTepuaJbHas TOYKA?
WneanpHoe Teno, HCNOIB3yeMOE MPH pelieHnr GU3NYECKUX 3a/1a4.
WneanbHoE TENO, pazMepaMu KOTOPOTO B YCJIOBHSAX TaHHOM 3a1auu
MOYHO MPeHeOpeYb.
PeanbHo cymiecTBymomiee pu3nueckoe Teno.
OneHouHbIe CpeACTBA, PEKOMEHAYEeMbIe JUIsl BKIIOYCHHS B (DOH] OLICHOYHBIX CPEACTB JJIS
MIPOBEJICHUSI UTOTOBOM TOCYAapCTBEHHOM aTTEeCTaIUH.

TecTsl B mporpaMmMe KOMIIBIOTECPHOT'O TECTUPOBAHUA

OueHnuBaHue 0TBeTA CTYJE€HTA HA 3a4eTe

Xapakmepucmuka omeema oannvi
JlaH mNONHBINA, pa3BEpHYTHI OTBET HA IIOCTABIEHHBIM BOIPOC,
[IOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HaHUM 00 0OBeKTe,
MIPOSIBJISIFOILASCS B CBOOOHOM ONEPUPOBAHUU MOHATUSAMH, YMEHUU
BBIJICIUTh CYLIECTBEHHBIE M HECYLIECTBEHHbIE €r0 IPU3HAKH,
[IPUYMHHO-CIICICTBEHHBIE CBA3H. 3HaHue 00  oObekTe
JI€MOHCTpUpYETCs Ha (JOHE MOHUMAHUS €T0 B CUCTEME IaHHON HayKu
U MEXJIUCIMITMHAPHBIX cBs3eil. OTBET (hopMynupyeTcst B TEepMHHAX
HAayK{, U3JI0KEH TIPaMOTHBIM S3BIKOM, JIOTMYEH, JOKa3aTelleH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTYICHTA.
JlaH TIONHBINM, pa3BEpPHYTBIM OTBET Ha IIOCTABJICHHBIM BOIIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHUMM 00 0OBeKTe,
JIOKa3aTeJIbHO PACKPBIThI OCHOBHBIE IIOJIOKEHHUSI TEMBI; B OTBETE
IIPOCIIEIKUBACTCS YyeTKas CTPYKTYpa, JIOTHYECKast
IIOCJIEOBATEIBHOCTD, OTPAXAIOWas CYIIHOCTb PacKpPbIBAEMBIX

26-30

21-25




MOHATHH, TEOPUH, sIBICHUN. 3HaHUE 00 0OBEKTE JEMOHCTPUPYETCS
Ha (¢OHE TIOHMMaHUs €ro B CHUCTEME JIaHHOW HAyKd U
MEXIUCIUITMHAPHBIX CBsi3eld. OTBET W3II0OKEH JHUTEPATYPHBIM
SI3BIKOM B TEpMUHAX HaykKd. MoryT OBITh OTMYIICHBI HEIOYETHI B
OTIpEJICIICHUY TIOHSTUH, UCITPABJICHHBIC CTYICHTOM CaMOCTOSTEIIHHO
B ITPOIIECCE OTBETA.

JlaH T1IONHBIA, pa3BEpPHYTBIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
IIOKA3aHO YMEHHE BBIJCINTH CYIIECTBEHHBIE M HECYIECTBCHHBIC
MPU3HAKK, [PUYMHHO-CIEACTBEHHbIE  CBsi3U. OTBET  4YETKO
CTPYKTYpPUpPOBAaH, JOTMYEH, U3JI0KEH B TEpMHUHAX Hayku. OHaAKO
JOMYILIEHbl ~ HE3HAYUTEJbHblE  OMIMOKM  WIM  HEJIOYETHl,
WCIIPABIICHHBIE CTYJIEHTOM C IOMOIIBIO «HABOJALIMX» BOIPOCOB
IIPETIO JaBaTEs.

16-20

JlaH MOJIHBIA, HO HEAOCTATOYHO MOCIJIEIOBATEIbHBIII OTBET Ha
MOCTABJIEHHBIA BOMPOC, HO MPHU 3TOM NMOKAa3aHO YMEHHUE BBIJICIIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbIC TMPU3HAKK M TPUYUHHO-
ciencTBeHHbIe CBsi3U. OTBET JIOTUYEH U U3JIOKEH B TEPMUHAX HAYKH.
MoryT ObITh JOTyIIEHBI |—2 OMIMOKK B OMPEISICHHH OCHOBHBIX
MOHSTHH, KOTOPBIE CTYZIEHT 3aTPYyIHSAETCS HCTIPABUTH
CaMOCTOSITEIBHO.

11-15

JlaH HEZOCTAaTOYHO MOJIHBIA M HEJIOCTATOYHO Pa3BEPHYTHIM OTBET.
Jloruka M MOCIENOBATEIBHOCTh H3JI0KEHUS HWMEIOT HapyIIEeHUs.
JlomyImeHbl  OMHUOKH B PACKPBITHH TIOHSTHHA, yIMOTPEOJICHUN
TepMUHOB. CTylE€HT HE CIOCcOOEH CaMOCTOSITENbHO BBIICIUTD
CYLIECTBEHHbIE M HECYIIECTBEHHbIE MpPHU3HAKA U MPUYHHHO-
cienctBeHHble  cBsi3U.  CTyIEHT MOXET  KOHKPETH3UPOBATh
0000I1ICHHBIC 3HAHWA, J0Ka3aB Ha TMpPUMEpPax UX OCHOBHBIC
MOJIOKEHHUST TOJBKO C TOMOINBIO TpernojaBarens. PeueBoe
odopmIieHHE TPeOYET MOTPABOK, KOPPEKITHH.

6-10

JlaH HEemNoJIHBIM OTBET, JIOTWKA U IMOCJIEOBATEIbHOCTh U3JI0OKEHUS
MMEIOT CYIIECTBEHHbIE HapyieHus. JlomymieHsl rpyoble OIHUOKU
IPU OMNpPENEJICHUH CYIIHOCTU PACKPBIBAEMBIX IOHSATHI, TEOpUH,
SIBJICHUH, BCJIEJICTBUE HEIOHUMAHUSI CTYJJCHTOM UX CYLIECTBEHHBIX
U HECYIIECTBEHHBIX NMPU3HAKOB U CBsA3eil. B oTBeTe OTCYTCTBYIOT
BBIBOJIbI. YMEHUE PACKPBITh KOHKPETHBIE MPOSIBICHUS 0000IIEHHBIX
3HaHMI He MoKa3aHo. PedyeBoe odopmieHHne TpeOyeT MOMpaBoK,
KOPPEKIIHH.

3-5

JlaH HENoJHBIA OTBET, MPEICTABISIONINI COO0OW pa3po3HEHHbIE
3HaHMS MO0 TEME BOIpPOCa C CYIIECTBEHHBIMH OIIMOKaMU B
onpeneneHusix. IlpucyrcTBytoT (parMeHTapHOCTb, HETOTUYHOCTh
u3noxkeHus. CTyIeHT HE OCO3HAET CBSI3b JAHHOTO MOHSATHS, TEOPUH,
SBJICHUSA C JIPYTMMH OOBEKTaMU JUCHUIIIUHBL. OTCyTCTBYIOT
BBIBOJIbI, KOHKpETH3allusl U J0Ka3aTeIbHOCTh H3JIOKEeHUs. Peub
HerpamMoTHas.  JlOMOJHUTENbHBIE W YTOYHSIOIIME  BOIPOCHI
MpenojaBaTeNsi He MPUBOAAT K KOPPEKIMH OTBETa CTYACHTA HE
TOJBKO HA TOCTABJIECHHBIA BONPOC, HO M HA JPYrHME€ BOIMPOCHI
JVCIUTUIAHBL.

1-2

He IOJIYYCHBI OTBCTHI 11O 0a30BbIM BOIIPpOCaM OHCHHUTIIIMHBI.




BOITPOCHI ua 3auer
Ilo kypcy «pusuka» 1js cTyaeHTOB (paky/abTeTa reorpaguu U reo3KOoJOIrnH.

Hepeqenb BOIIPOCOB HA 32a4€T

l.®u3uka kak Hayka. Mecto (QU3MKM B CHCTEME HAayK O MPHUPOAE. DKCIIEPUMEHT U TEOPHs B
¢usnveckux wuccienoBanuiax. Dusmueckre wmoxaenu. I[IpocTpaHCTBO W Bpems Kak (QOpPMEI
CYLIECTBOBaHUS MAaTEPHUHU.

2. Ilpenmer mexanuku. Kiaccuueckast u kBaHTtoBas MexaHuka. KuHemartuka, ee 1elb W 3a/layu.
Mexannyeckoe aABMKeHHE. OTHOCUTENBHOCTh JBMKEHHS. Tenmo orcyera. Cucrema oOTcCHYeTa.
OcHoBHBIE (PU3NYECKUE MOJETH B MEXaHUKE: MaTepuaibHasl TOYKa, a0COIIOTHO TBEPJIOE TEIIO.

3. Tpaekropus. [lyrb u mepemenieHue. EnuHUIBI U3MEpEHHUS NaHHBIX (DU3UYECKUX BEITUYHH.
PaBHOMepHOE npsiMosMHENHOE ABKeHue. CkopocTh. EnuHumpsl namMepenus ckopoctu. OCHOBHbBIE
KMHEMaTHYEeCKHE PaBEHCTBA PABHOMEPHOT'O MPSIMOJIMHEWHOTO JABHKEHUS.

4. I'padpuk 3aBUCUMOCTH KHHEMATHIECKUX BETUYMH OT BPEMEHHU MPU PABHOMEPHOM MPSIMOJIMHEMHOM
IBUKEHUH. PU3NYECKUI CMBICH Yrila HakjiIOHa rpaduka 3aBUCMMOCTU KOOPAMHATHI IBUXKYIIETOCS
Tela OT BPEMEHH NMPU PAaBHOMEPHOM MPSIMOJIUHEHHOM JIBMKCHUU.

5. HepaBHOMepHOE nBrkeHHE. Y ckopeHne. Equnuisl yckopenus. Knnemarndeckue paBeHCTBA IPU
HEpPaBHOMEPHOM JIBIKCHHH. | padyiki 3aBUCUMOCTH KWHEMATHUECKHX BEJIUYHH OT BPEMEHU MPH
HEpPaBHOMEPHOM MpPSAMOJMHEHHOM JBIKeHUH. DU3MUYecKUi CMBICT yria HakJIoHa rpaduka
3aBUCHUMOCTHU CKOPOCTH OT BPEMEHU IMPU HEPABHOMEPHOM JIBUXKEHUH.

6. Kunemarnka KpUBOJMHEWHOTO [BWKEHHUS. YTOJ TOBOPOTAa. YTIJIOBAasI CKOPOCTh. YTJIOBOE
yckopenue. Enqununpl nx usmepenus. CBs3b MEXKAY YIJIOBOM CKOPOCTBIO M YIJIIOBBIM YCKOPEHHEM.
[Tepuona u yacTora oOpamenus. EquHUIB X U3MEPEHHS.

7. HanpaBieHue BEKTOpa CKOPOCTHM TMpU KPUBOJUHEHMHOM JIBH>KeHHMU. HopmanbHOoe wunm
LIEHTPOCTPEMUTENIBHOE YCKOpeHHus. Ero monaynp u HampaBieHHe. TaHTeHIHMAIbHOE YCKOPEHHE.
[TonHOE yckOpeHue Tena npu ABMKEHUU IO OKPYKHOCTH.

8. [lepuoa 1 yacToTa P JBM>KEHUHU IO OKPY>KHOCTH. CBSI3b MEXK1Y HUMU. EAMHULIBI UX U3MEPEHUS.
HepaBHOMepHOE IBWKEHHE NO OKPYXKHOCTH. KuHemaTmyeckrne paBeHCTBA IPU HEPAaBHOMEPHOM
JBUKEHUH TE€JIa IO OKPYKHOCTH.

9. BzaumopeiicTBue MarepualbHbIX Tes. WHepimanbHas cuctema orcyera. |3akon HeioToHa.
Hueprus.

10. Macca, cuia. Il 3akon HetoToHa. YpaBHeHUE ABMKEHUS. ENMHUIBI U3MEPEHUSI MACChl U CUJIBI.
Nmnynse. EnuHULBI H3MEPEHUS UMITYJIbCA.

11. 3akoH cOXpaHEHHUs HMITyJabCa JJI 3aMKHYTON cHCTEeMBbI (IIpUMEp YIPYroro W HEYNpyroro
B3auMoeiicTBus ten). 111 3akon HeroToHa.

12. Bunpl cuit. I'paButanionssie cuibl. 3akoHbl Kemiepa. Otkpeitus ['anunes.

13. 3akoH BceMHMpHOro TiroreHus. ['paBuTallMOHHAas TOCTOsAHHas. Macca wuHepTHas u
rpaBUTALMOHHAS.

14. IlposBnenue cun TsaroteHuss Ha 3emse. CBoOOIHOE MajeHUE Tel, YCKOPEHHE CBOOOIHOTO
MaJeHUsI, ero 3aBUCUMOCTh OT PACCTOSIHUA O LIEHTpa 3eMIId,, €€ IUIOTHOCTH U reorpaduueckoit
LIMPOTHI; TPWIKBBI, IEPBasi U BTOPAst KOCMUYECKUE CKOPOCTH.

15. Yopyrue cunsl. lebopmanus. Buasr nedpopmanuu. 3akon ['yka mist ynpyroit nedopmanuu.
JnarpamMmma HanpspKEHUS.

16. Cuiel Tpenus. Cyxoe, ®KHJIKO€, BHyTpEHHEE TpeHHe U TpeHue kaueHus. KosppuuneHT Tpenus.
17. Ilpeo6pazoBanus ["anunes. [Ipunuun otHocutensHocTH ["amuines. [Ipeobpa3zoBaHne KOOpAUHAT.
3aKOH CIIOKEHUS CKOPOCTEH.

18. luBapuaHTHOCTH 3akOHOB Hhl0TOHA IpU niepexoe OT OJHOM MHEPLUATBLHON CUCTEMBI K IPYTOil.
NHBapraHTHOCTb PaCCTOSHUSI.

19. HeunepuuanbHble CUCTEMBI OTCUeTa. 3eMJisl Kak Bpamjarouasics cucrema. llepeHocHas cuia
uHepuun. L{eHTpoOekHas cuia HHEPIHH.



20.Cuna Kopuonuca. YucinenHoe 3HaueHue cuiabl Kopuosnca M ee HarpaBieHHE (IIpaBUIIO

«OypaBunkay). Cuia Kopuonuca u ee nposiBiieHHe Ha 3emiie.

21. Mexanu4deckast pabota. MOIIHOCTb.

22. Pabora cuibl TspkecTH. PaboTa cuit ynpyroctu. PaboTa rpaBUTallMOHHBIX CHJL.

23. KuHerndeckasl Y NMOTEHLMAIbHAs SHEPrus. 3aKOH COXPAaHEHUS U IPEBPAILEHUs SHEPTUU B

MEXaHHUKE.

24. [loctynarenbHOE, IUIOCKOE U BpaIlaTeIbHOE JBHKEHHUE TBEPAOTO Teja. MOMEHT cuiibl. MOMEHT

WHEPLMU. YTIOBOE YCKOPEHHUE.

25. BbIBO/1 OCHOBHOT'O YpaBHEHHMSI TMHAMUKHU BpalllaTeIbHOTO JBUKEHHS TBEPAOIO Tela. Y CIIOBUE

paBHOBECHS TeJla, UMEIOILIEr0 OCh BPAIICHHUS.

26. PaboTa npu BpamiaTeIbHOM JBHKEHUH TBEPIOTo Tesa. KuHeTmueckast SHEpTrHsi TBEPIOTO Tea

MU IJIOCKOM JIBUKEHUU.

27. ColicTBa )kuJK0OCTeH U ra3oB. CTallMOHapHbIN NOTOK. M ieanbHas HecxKMaeMasi JKUJIKOCTb.

Jlunuu u TpyOku Toka. [laBnenue. Enunuibl gaBinenus. YpaBHEHHE HEPA3PHIBHOCTH.

[IpakTueckoe ero npruMeHeHue.

28. YpaBHenue bepHymu, ero BBIBOJ M MPAKTUYECKOE UCIOJIBb30BaHUE.

29. JlamuHapHO€ U TypOyJeHTHOE TeueHus xkuakoctu. Yucno PeitHonbaca, mepexon oT

JTAMUHAPHOTO TeueHus K TypOyneHTHOMY TeueHuto. Bsaskocts. Koaddunuent Bsaskoctu. Cumna

COTPOTHUBIICHUSI.

30 KuneMaTuka rapMOHMYECKUX KOJIEOAHUH.

31. JluHamuka rapMOHHUYECKUX KOJIEOaHU.

32.BeiHyxaeHHbIe Kosiebanus. Pe3oHaHc.

33. OcHOBHbIE TOJIOKEHHUSI MOJIEKYyIsipHO-KuHeTnuecko Teopuun (MKT), wux omnbiTHOE

noareepxkaeHue. BoiBosr ocHoBHOTO ypaBHeHUs MKT.

34. WMzompomeccel. HM3otepmuueckuii mporiecc  (hopMynHpoBKa, MaTeMaTH4yecKas 3aIlucCh,

rpadudeckoe mnpencraBienue B ocsax PV, VT, PT). Hzompomneccel. M300apHblii mporiecc

(popmymupoBKa, MaTeMaTHYECKas 3aIKCh, Tpaduueckoe npezacrasienue B ocsax PV, VT, PT).

35. Uzonpouecchl. M3oxopubii mporecc (hopmMyaupoBKa, MaTeMaTHYeCKasl 3aluch, rpaduyeckoe

npeacraBieHue B ocsax PV, VT, PT).YpaBuenne MenpaeneeBa-Knaiinepona, cieacTBus U3 HETO

(3akoH ABorajapo, 3akoH J[anpToHa). ATMabaTHIECKUA U IMOJTUTPOITHBIN MPOIIECCHI.

36. bapomerpuueckas ¢popmyna. 3akoH bosbiimana

37. lnuna cBoboaHOoro mpoOera Mojekya. SBneHusi nepeHoca: auddy3us, TEMIONPOBOJIHOCTD,

BSI3KOCTb.
38. Bayrpennss sHeprus. Pa6ora. KonudecTBo TEIIOTHI.
39. IlepBoe HauanoO TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K Pa3IMYHBbIM H30IPOIECCAM.
40. Bropoe Havano tepmoaunamuku. [{ukin Kapno. KITJ[ nukna Kapxo.
41.PeanbHblie ra3pl. YpaBHeHnue Ban-nep-Baainbca.
42. Kunkoctu. [loBepXHOCTHOE HATSKEHHUE.
43. Jlanenue Jlannaca. Kanunnsipaele siBJICHUS.
44 ]Iea pona DIEKTPUYECKUX 3apsioB. B3aumopelicTBUE AIEKTPUYECKHX 3apsAgoB. 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsiaa. Toueunsiid 3apsan. 3akon Kymona. Equnnina usmepenus
IEKTPUYECKOTO 3apsiia. DIEKTPUUYECKAs IOCTOSTHHASL.
45.CunoBas XapaKTEpUCTUKA JIEKTPOCTATUYECKOT0 NOJIS — HANPsKEHHOCTh. HanpskeHHOCTh 1oJis
TOYEYHOro 3apsfa. EauHMIAG W3MEpeHMs] HaNpsDKEHHOCTH — JIEKTPOCTAaTUYECKOTO  IMOJIA.
I'paduueckoe nzobpaskeHue eKTpocTaTnyeckoro nosst. [lpuHmn cynepno3uuu noje.

46.PaboTa N0 TmMepeMELICHMIO 3apsija B ANEKTpOCTaTHMYecKoM mose. [loTeHIualbHOCTb
UIEKTPOCTATUYECKOTO MOoJIs1. KOHCEpBaTMBHOCTD KyJIOHOBCKUX CHII.

47.OHepreTnueckas XapaKT€pUCTHKa 3JIEKTPOCTATHYECKOIo Mojs — noteHumain. [loTteHuman moss
TOYEYHOTO 3apsfa. EauHnna naMepeHus NoTeHIMaNa d1eKTpOCTaTHIECKOT 0 TOJIs.

48. DKBUIOTEHIMAJIBHBIE TOBEPXHOCTU. Pa3HOCTh moTeHuManoB. dusnueckuil CMbICI Pa3HOCTU
noTeHuHanoB. CBs3b pa3HOCTH MOTEHLUAIOB C HANPSKEHHOCTHIO AJIEKTPOCTATUYECKOTO MOJI.
Ennnanna n3mepeHus HanpsHKEHHOCTH 3JIEKTPOCTaTHUECKOTO TOJIS.



49 I1poBOHMKY U TUAIEKTPUKU. PaBHOBECHOE pacIipesiesieHe 3aps/10B, €ro CBOMCTBA.

50.ITpoBOAHMKH B 3JIEKTPOCTATHUECKOM ToJ€e. [IpHHIMI 31EKTPOCTATUUECKOM 3aILUTHI.

51. QusnexkTpuku (MOJSIPHBIE W HEMOJIAPHBIE) B 3JeKTpocTtatuueckoMm tosie. [lomsipuzanus
JIEKTPOHHOTrO cMmelleHus. OpueHTaluoHHas nossipu3anus. JusnekTpuyeckas NpOHUIIAEMOCTh
Cpenbl.

52. Dnexrpuueckas emkocTb. Konnencaropsl. [1nockuii KoHIeHCATOp, €0 YCTPOUCTBO, (popmyna
pacuera ero eMKocTU. EnnHuna usmepenust 3J1eKTpOEMKOCTH.

53.Konzaencaropsl. [locnenoBarenbHoe coeJMHEHNE KOHAEHCATOPOB, €ro 3akoHbl. Dopmyrna ooiei
€MKOCTH IIpH MOCJIEI0BATEIILHOM COEJUHEHUH KOHAEHCATOPOB..

54 Konnencaropsl. IlapannenbHoe coeauHeHHE KOHAEHCATOPOB, €ro 3aKkoHbBL. PopMmyna o0miei
€MKOCTH IIpH MapajjieIbHOM COETUHEHUH KOHJIEHCATOPOB.

55. Pacuet sHepruu J1eKTPOCTATUYECKOTO M0JIf, 3aKIF0UEHHOTO MEX Iy 00K/IaIKaMU KOHAEHCaTopa
1pu ero pazpsake. [IMOTHOCTb 3HEPruu MEKTPOCTATHUYECKOTO MOJIS.

56.ITocrosiHHBIN AnnekTpuueckuii Tok. HampaBiieHne 351eKTpuyeckoro Toka. Y cJoBusl, HE0OX0MMbIE

JUTsl BOBHUKHOBEHUS TOKA B 1ienu. Culia ¥ TIIOTHOCTh TOKa. EMHMIIa U3MEepeHus CUIIbI TOKA.

57.3akon Oma qis ydyactka menu (GopMylIMpOBKa, MaTeMaTH4ecKas 3aluch, Tpaduueckoe

MIpeJICTaBJICHHE).

58.IloHsATHE  <«OIEKTPUYECKOE  COMPOTHUBJIICHUEY». EIMHUIIA HW3MEpPEHHS  DIIEKTPUUYECKOTO
conpoTuBiieHUs. EquHuIa n3Mepenus HarpsoKeHusl.

59.IlocnenoBatenbHOE COEAMHEHUE MPOBOJHUKOB, €ro 3aKoHbl. BbiBoa (opmynbl ais pacuera
oOlIero COMpPOTHBIIEHUS LIEMH, COCTOAIIEH W3 JIByX IOCJENOBaTEIbHO COEIMHEHHBIX
COITPOTHUBJICHHIA.

60.ITapamienbHOE COeIMHEHNE TIPOBOJIHUKOB, €T0 3aKOHBIL. BrIBOJ popmyibl 1uist pacueTa oo1iero
CONIPOTHUBIICHHUS LIETIH, COCTOSILEN U3 IBYX MMAPAJUIEIbHO COETMHEHHBIX CONIPOTHUBIICHUM.
61.TemnoBoe neiictBue Toka. 3akoH /Dxoynsa-Jlenna. Ero nmpaktudyeckoe npuMeHEHHE.

62. Pabora u moutHocTh Toka. Ctoponnue cuibl. DJIC. Enqununia usmepenus padoTbl 1 MOIITHOCTH

ANEKTPUYECKOTO TOKA.

63.3akon OMa nmis 3aMKkHyTOM 1ienu, coaepsxkaiieit 3/[C. Tok KOpOTKOro 3aMbIKaHMUSI.
64.MarauTtHoe nosie Toka. Bekrop marautHoi uHaykuuu. Cuna Amrnepa. [IpaBuio «ieBoi pyku»
65.I'paduueckoe m3o0pakeHne MarHUTHBIX ToJied. Ilose mpsmoro m kpyroBoro Toka. IlpaBuio
«OypaBYHKay.

66.B3anmoneiicTBie I1ByX OECKOHEUHO JJIMHHBIX MapaieIbHbIX IPOBOJHUKOB, 10 KOTOPHIM T€YET
ToK. EnuHuna naMepeHust CUitbl Toka — AMIiep.

67.Cwuia Jlopena (MOAyJb ¥ HalpaBJICHHE).

68./IBrkeHre 3apsKEHHBIX YaCTHULL B 3JIEKTPUUYECKUX MOJIAX

69./IBIKeHrEe 3apsDKEHHBIX YacTUI[ B MAarHUTHBIX MOJISIX (BEKTOP CKOPOCTU MEPIECHIUKYISPEH
BEKTOPY MAarHUTHOUW MHTyKIIHH )

70.JIBI>KeHUE 3apsSKEHHBIX YaCTUI] B MATHUTHBIX MOJSAX (BEKTOP CKOPOCTH 00pa3yeT OCTPBIM yromi
C BEKTOPOM MarHUTHOM WHIYKIIUN)

71.3emi1s1 KaK OCTOSIHHBIN MarHuT. DJIEMEHTbl 36MHOI'O MarHeTus3Ma.

72.MaruuTHbIe CBOMCTBA BemiecTBa. Jlua-, mapa-, peppomMarHeTHKy.

732neKTpOMarHuTHas UHIYKIUs. MarHUTHBIN MOTOK.

74. 3aKOH AyIeKTpOMarHuTHOM nHAyKuuu. Ilpasuio Jlenna.

75. SIBnenne caMmOMHAYKUMUUA. NHIYKTUBHOCTb. DHEPrUsi MArHUTHOTO MOJIS.

76. OTKpBITHIN KoeOaTeNbHbIN KOHTYp. [IpeBparienne sHepruu B Koie0aTeIbHOM KOHTYpE.

7°7. IlepeMeHHBIN 3JIEKTPUYECKUN TOK. ['eHepaTop nepeMeHHOro ToKa.

78. 3akoH Oma aJi 1enu epeMeHHOT0 ToKa. MeTo/1 BEKTOPHBIX JUArpaMM.

79. Ilepenaua snexTposneprun. Tpanchopmarop.

80. DnexTpomMarHuTHbIE BOJIHBL. CKOPOCTh UX PacClpOCTPaHEHUS.

81. 3ny4eHue U mpreM AIEKTPOMArHUTHBIX BOJH. [IpuHIIUT pagrocBs3u.

82. KorepeHTHble HCTOYHHUKH CBeTa. METONIbI TOJy4eHHs] KOT€PEHTHBIX HCTOYHUKOB CBETA.

Wurtepdepenmus crera. Ee mpaktuyeckoe mpuMeHEHUE.



83.ludpaxius ceera. J{udpakinuonnas pemierka. [Ipaktuueckoe npuMeHeHne AU PAKIINH.
84.EctecTBennblii cBeT. [lonspusanus ceera. Ee npakTuueckoe NpuMeEHEHHUE.
85.B3anmozpeiictBue cBeta ¢ BemecTBoM DoTorddext. YpaBuenue DiHmTeHA 111 PoTOdhdEeKTa.
[TpakTdeckoe npumenenne Goroddpdexra.
86.Ctpoenue aTomMa U aTOMHOTO SI7pa.
87.Iloctynatel bopa. ['mnorte3a ne bpoitnsa. KopryckynspHo-BosHOBO#M ayann3M. COOTHOIIEHUE
HEOMNPEIEIICHHOCTEN
88.0Heprus, BpLIensieMas (morjouiaemasi) Mpu sIEPHbIX peakuusx. JHeprus cssizu. dopmyna
OHHIITEeHHA.
89.PagnoaktuBHOCTh. OCHOBHOM 3aKOH PaJlMOAKTHBHOTO pacmana. AKTUBHOCTB. AJjbda-pacran
aTOMHBIX snep. bera-pacnan snep. CrexTpsl anbda- u 6era- u3mydeHuid. 'amma-usnydenue sep.
90.B3anmMopelicTBre HOHU3UPYIOIIETO U3JIy4eHuUs ¢ BelecTBOM. MoHn3aonHbIe ToTepu.
[IpoHukaromas cnocoOHOCTb.
91.JleTekTOpbl HOHU3UPYIOLIUX U3TydeHUH. Jlo3uMeTpuueckrue npudopsl.
92.J1o3uMeTpust HOHU3UPYIOLIEro u3aydeHus. [loraouieHHas 1 SKCIO3UIUOHHAS O3B,
€IMHULIBI U3MepeHuss. MomHOCTh 103bl. CBSA3b MOIIHOCTH JI03bl U aKTUBHOCTHU
OKBUBaJEHTHas J103a.

9. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 0DecTIeYeHne TUCIIHTIJIHHbI

a) OCHOBHAA JUTEpaTypa:

No HaunmenoBanue corimacHo OuOImMorpapuaecKum KonuyecTBo 3K3eMIIISIpOB
TpeOOBaHUAM Ha xadenpe B 6ubamnoreke
1 | Tpodpumona T.U. Kypc dusuku M.: Beiciias mkona
1 15
2012
2 | Kypc obmeii puzuku B 5 Tomax
Astop: CasenneB 1. B.M3narenscrBo: Jlans, 2021r. 15

Crpanu: 340

3 | Kanamnukos H.I1. OcHoBbl puzuku. B 2 1.: yaeOHUK
st By3oB / H.IT. Kanamaukos, M.A. CMOHIBIpEB. -
3-e u3., crepeorur. - M.: JIpoda, 2007.

4 | JIa6. nmpaktukyM 1o dusnke 3em06aToB, MKbIpThIUEBA 20

5 | Tuxomwupos IO.U. JIaGopartopHbie pabOTHI IO KYypCy
(bM3UKH ¢ KOMIIBIOTEPHBIMH MOJiesiMu, 2004,

6 | BupryanbHbIii 1a0. IPaKTUKYM «OTKpBITast (PU3UKa» 1

0) JOHOJHUTEJILHAA JUTEPATYPA:

Ne HaumenoBaHue cormnacHo 6uOnuorpaguyeckum KosmmuecTBo 5K3eMIUIsIpoB
TpeOoBaHUIM Ha xadenpe B 6ubnuoTteke

7. | I'paboBckuii, P.U. Kypc ¢usuku. 6-e uzn. / P. 1.
I'pabdosckuii. — CIIb. : U3matenscTBO «Jlanby, 2002. —
608 ¢

8. | Kparkuii kypc oOmeit ¢pusuku / ITox oom. pen. I'. E.
[TycroBanoBa. Mexanuka / K. M. bonbmiosa, I'. E.
ITycToBanos. — 1982. — 140 c.

9. | T'yno .M., IlycroBamo I'.E. Kpatkuii kypc oOuieit
¢u3uku: Kypc nexuuit. MonekynspHas ¢usuka. M:,
MI'V, 1983.

10. | benos JI.B. Kpatkwuii kypc o6mieit ¢puzuku: Kype nekuunii.
OnexTpuuecTBo U MarHeTu3m. M:, MI'V, 1981.



https://e-catalog.nlb.by/Record/BY-NLB-rr22383330002
https://e-catalog.nlb.by/Record/BY-NLB-rr22383330002
https://e-catalog.nlb.by/Record/BY-NLB-rr22383330002

11. | beno M.B. IlycroBamoB I'.E. Kparkmii kypc oOmei
¢usuku: Kypce nexnuii. Ontuka. M:, MI'Y, 1982.

12. | CuByxuH /. O0muii kypc pusuku.- M. duzmarnur,
2006.

13. | Poraues, H.M. Kypc ¢puzukn. Yuebnoe nocodue / H.M.
Poraues. — C.-IlerepOypr: U3narensctBo «Jlanb», 2010
r.- 448 c.

14. | detnad A.A. Kypc dusuku: yaebnoe rnocodue s
BTY30B. - 4-¢ u3., ucnp. / A.A. [letnad, b.M.
SABopckuil. - M.: Bercu. k., 2002. - 718 c.

15. | Hetnad A.A., Jlebenes A.K. .SIBopckuii b.M.
CripaBOYHUK 110 (PU3UKE I HHKEHEPOB U CTYJCHTOB
By30B.M3naTenscTBO: OHUKC,2006,1065¢.

B) COBpeMeHHbIe npodeccHoHabHbIe 0a3bl JAHHBIX, HH(OPMAIMOHHbIE CIIPABOYHbIE
CHCTEMbI, 3JIEKTPOHHbBIE 00Pa30BaTeIbHbIE PECYPCHI

1. Uudopmannonno-mnpaBoBoit mopran «["apant» (http://www.garant.ru/).

2. CnpaBounas npaBoBas cuctema Koncynsrantllnroc (http://www.consultant.ru/).

3. eLIBRARY.RU [OnekTpoHHbIil pecypc]|: HayuHast anekTpoHHas Oubnuoreka. — URL:
http://www.elibrary.ru.

4, M3narensctBo  «lOpaiity  [DNeKTpoHHBIA pecypc|: DIIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: http://biblio-online.ru.

5. VYHuBepcurerckas OubmuoTeka online [DIEKTpOHHBIN pecypc]: AJIEKTPOHHO-
oubnnorteunas cucrema. — URL: http://www.biblioclub.ru.

6. OBbC"Koncynerant cryaenta” (https:// www.studmedlib.ru).

7. Craructudeckas 0a3za ganusix «Poccrat» (https://rosstat.gov.ru/).

8. OnektpoHHas 0a3a nmaHHbIX [IpaBurenbctBa PO «DnekTpoHHOE TMPaBUTEIHCTBOY

(https://www.google.com/url?g=https://rosstat.gov.ru).
9. Odunmaneueiii caiit ®HC PD: www.nalog.ru
10.  OdununaneHelii caiit MunucrepeTBa Gpunanco PO: www.minfin.ru

11. http://www.effects.ru/index.html Bupryanbnsiii ¢hoH/ €CTECTBEHHOHAYYHBIX M HAYyYHO-
TeXHUYEeCKUX 3P hekToB «DPheKTUBHAS PUZUKAY

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcbl
COCTAB JIMIIEH3MOHHOI'0 ¥ CBO0O/HO PACIPOCTPAHAEMOI0 NPOrPAMMHOI0 o0ecnieyeHus,
B TOM 4McJjie 0Te4eCTBEHHOI 0 IPOU3BOACTBA

Ne HaumeHnoBanue Ne norosopa (JiuueH3usi)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2.
04.2016 1.
AntuBupycHoe nmporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02.
3. obecrnieueHue 2018 o 14.03.2019 r, mpoasnena go 21 r.
KasperksyTotalSecurity
CucreMa NOMCKa TEKCTOBBIX Ne795 ot 26.12.2018 (neiicTBUTENCH 110
4. 3aMMCTBOBAHUI 30.12.2019 1) ¢ 3AO «Antu-Ilnaruar»
«Antunnaruar.BY3» npojneHa jo 21 r.



http://www.garant.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.studmedlib.ru/
https://rosstat.gov.ru/
https://www.google.com/url?q=https://rosstat.gov.ru
http://www.nalog.ru/
http://www.minfin.ru/

10. MaTepuaIbHO-TEXHHYECKOE 00ecneyeHue TUCIUTLIMHBI.

10.1. IepeyeHb moMelneHHii, HEOOXOAUMBIX /IS MPOBEAEHUsI AYUTOPHBIX 3aHATHI MO
AUCHHIJIHHE.

1.Jlexyuonnas ayoumopus na ¢paxyrememe reorpa@uu v r€0IKOJIOTHHH.

2.Jlabopamopuu guzuxu (ayo Ne ;4,5,8,10,11 kageopa ¢pusuxu u acmponomuu, yir. Mapkyca
24).

10.2. IlepevyeHb 000py/I0BaAHMS, HEOOXOMMOIO JUISI IPOBEAEHHUs AYIMTOPHBIX 3aHATHIA M0
AUCHMIJIHHE.

1. JlabopaTopHbie yCTaHOBKH I padoThl “OnpeneneHre MoBEPXHOCTHOTO HATSIKEHUS
KUIKOCTH .

2. JlaGopaTopHbIe YCTAaHOBKH ISt paboThl “OmnpeeneHne BI3KOCTH KUIKOCTH .

3. JlaGopaTopHbIe yCTaHOBKH i padoThl “U3ydeHre cBOOOIHBIX KOJIEeOaHMit”.

4. JlaGopaTopHble YCTAaHOBKH /17151 pabOThI “3BYK’.

5. CnexrpodoTtomerp.

6. @DOTOINEKTPOKOTIOPUMETPHI.

1. Pagnomerp.

8. Jlo3uMeTpHI.

9. [MonspumeTpsI.

10.  PedpaxTomerpsl.

11. Y CTaHOBKM ISl JICKIMOHHBIX JIEMOHCTPALIHA.

12.  TlepcoHalbHBIE KOMITBIOTEPHI.

13. MynbTUMETUIHBIA IPOEKTOP.

14.  IlpuHTEpHl M KOMUPOBAIbHAS TEXHUKA. Y4EeOHbIE ayJUTOPUH, 000PYTI0OBAHHbIE

JIOCKaMH, CTEHJaMH, TabmuiaMu, (u3ndecKuMU U MEIUIIMHCKUMH TPUOOPaMHU.
15.3ByKOBBIC T€HEPATOPHI
16.Ocnunnorpads
17.MynsTuBHOpaTOP
18.T'openku ITPK-2
19.Bucko3uMeTpsl
20.J1azepsr
21.Ycunurenu
22.MUKpOCKOITBI
23.3putenbHas Tpyda
24.BonbT™MeTpBI
25. AMIIepMeTphI
26.MIcTOYHUKH MUTaHUS
27 MynbTUMeIMHHBIN KOMIUIEKC 711 TPOBEACHUS JEKIUi (HOYTOYK, MPOEKTOP, SKPaH).

11.JIucT oOHOBJIEHHMSI/aKTyaTU3AL UM
IIporpamma oGHOBIIEHA.




Pabouas mporpamma oOcyxeHa 1 0100peHa Ha 3acefaHuu Kadeapsl GU3NKUA U aCTPOHOMUH OT «

04 » 04. 2022 r., npotokos Ne 7.
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