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AHHOTALIUA

Hucuummna «Pu3uKka» BXOIUT B 6a30BYI0 4aCTh 00pa30BaTEIbHON MPOrpaMMBbl MOITOTOBKH
CTYyJICHTOB TI0  HampaBjieHuto/crienaabHocTH  «25.05.03  «TexHuueckas  SKCIUTyaTalus
TPAHCIIOPTHOTO  PaZMOO00PYIOBaHUS»  HAMPABICHHOCTH «TexHuyeckass  SKCIUTyaTalus
PaaMoO3JIEKTPOHHOTO 000PYI0BaHMS BO3AYIIHBIX CYJIOB M a3PONOPTOB». JMCIUIUIMHA peain3yeTcst
kadempoii Ne3.

JucnurnuHa HareneHa Ha OpMUPOBAHUE Y BBITYCKHUKA OOIICKYJIbTYPHBIX KOMITCTCHITHNA:

OK-1 «cnocobHOCTh K a0CTPaKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y»,

OK-3 «roTOBHOCTH K CaMOpPa3BUTHIO, CaMOpPEaIM3alUd, HCIOJIB30BAHUIO TBOPUYECKOIO
HOTEHLIMaJa,

OK-7 «cnocoOHOCTh K CaMOOpTraHU3aIuU M CaMOOOPA30BAHHIO.

CopnepxaHue QUCLUIUIMHBI OXBAThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C NpoOsiemMamu oOien
bu3uKu.

[IpenonaBanye AMCHUILUIMHBI IPEAYCMAaTPUBAET clieayrolue GopMbl OpraHu3aluu y4eOHOro
nporiecca: JIEKIUH, J1adopaTopHble pabOTHI, MPAKTUYECKHE 3aHSATHs, CAMOCTOSTEIbHas padora
CTYJEHTA, KOHCYJIbTall1H.

IIporpaMMOi JUCLUIIIMHBL IIPEAYCMOTPEHBl CIEAYIOIIME BHIbI KOHTPOJA: TEKYILIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mmas TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISICT 12 3aueTHBIX equHull, 432 Jaca.
SI3BIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
-[I0JIyYEHHE CTYJACHTaMH HEOOXOJMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJICPKUBAIOLIEH 00pa30BaTEIILHON CPEIbl MTPETIOIaBaHus 11l OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. TlepedeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00YUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHMS 00pa30BaTeIbHOI MPOrpPaMMBbl

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI CTYJIEHT JOJDKEH 00J1aaTh CIEIYIOIMMUA KOMIIETCHIIUSIMU:
OK-1 «cnocobHOCTh K aOCTPaKTHOMY MBILUICHUIO, aHAIU3Y, CUHTE3Y»:
3HATh — OCHOBHBIC (DU3MUECKUE 3aKOHBI, METOJIbI HCCIICIOBAHUS U H3MEPCHUI;
YMETb - IPUMEHATh 3HAHUS JUI pellieHus: TpodheCcCHOHAIbHBIX 3a1a4;
BJIQJICTh - HaBBIKAMHU WHCTPYMECHTAIBLHBIX U3MEPECHHI B chepe MpoPecCHOHATBHBIX 3a/1a4
OK-3 «rOTOBHOCTP K CaMOpPa3BUTHUIO, CaMOpeaM3allid, HCIIOJIb30BAaHUIO TBOPUYECKOIO
MOTEHLINAIA,
yMETh -IJIAaHUPOBATh IIEJIM U YCTAHABIMBATH MPHOPUTETHI NPU BHIOOpPE CIOCOOOB MNPUHSATUA
PELICHUI C y4E€TOM YCIOBHM, CPEJICTB, JIMYHOCTHBIX BO3MOXXHOCTEH W BPEMEHHOM IEPCIEKTUBBI
JOCTHKEHUS, OCYIIECTBICHUS MPO(ecCHOHANBHOMN e TEeNbHOCTH
BJIQJICTh HABBIKAMH - CAMOPETYJISIIUHA SMOIMOHATIBHBIX W (DYHKIIMOHAIBHBIX COCTOSHUU TIpU
BBIMIOJTHEHUH MTPO(ECCUOHABHOMN e TEeIbHOCTH
OK-7 «c1nocoOHOCTh K CAaMOOPTaHU3AIUH U CAMOOOPa30BAHHION:
3HATh — OCHOBHBIE 3aKOHBI U UCTOYHHUKH MOTyYeHUs] HH(pOpMauu
BJIQJICTh HABBIKAMU — aHAJIM3a WH(POPMAIIMOHHBIX HWCTOYHUKOB W TMPUMCHECHHS K OOBSICHECHUIO
MIPOLIECCOB U SIBICHUI

2. MecTo nucuMiuInHbI B cTpykType OIl

JucuunnrHa Oa3upyercss Ha 3HAHUAX, paHee MNPUOOPETEHHBIX CTYJEHTaMU IpH H3y4eHUU
CIEIYIOIINX TUCHHUIUINH:

— JluneitHas anrebpa

— Marematnueckuil aHanu3

— Teopus BeposaTHOCTEU
3HaHMs, TOJYYEHHbIE TIpU H3YYEHMHM MaTepuana JAaHHOM JUCLUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUH IPYTUX AUCLMILINH:

— DJJIEKTPOTEXHHKA

— DJIEKTPOHUKA

3. O0obeMm qucuumaunbl B 3E/akaneM. yac
I[aHHBIe 06 O6IJ_ICM O6’beMe JUCHUIIIIMHBI, pr,[[OCMKOCTI/I OTACJIIBHBIX BHUI0OB y‘Ie6HOfI pa6OTBI 110

JAUCITUIIIINHC (I/I pacnpeaciiCcHue 3TOM TPYAOCMKOCTH IO CCMCCTpaM) MMpEACTAaBJICHLI B Ta6J'II/II_IC 1

Tabmuua 1 — O6beM U TPYyLOEMKOCTh TUCIUITITUHbI

Bun y4yeOHOU paboThHI Bcero TpynoeMKoCTh O ceMecTpam
Nel Ne2 Ne3
1 2 3 4 5

OGIIas TPYL0EMKOCTh 12/ 4/ 144 5/ 180 3/ 108




mucuumnabl, 3E/(uac) 432

AyoumopHnule 3anamus, BCero 4ac., 44 16 16 12

B mom uucne

nexuuu (JI), (1ac) 22 8 8 6
[MpakTHYecKue/CeMUHAPCKIE 3aHSATHS 8 4 4

(I13), (9ac)

nabopatopusie paboTsl (JIP), (yac) 4 4 4 6
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

Dk3ameH, (4ac) 27 9 9 9
CamocmosamensHas paboma, BCEro 361 119 155 87
Bun nmpomeskyTO4HOI aTTecTAIIUM: OK3., OK3. DK3. OK3.
3a4eT, IK3aMEH, OK3.,

JudQepeHInpoBaHHbIN 3aueT (3aver. JK3.

k3. Audd. 3a4)

4. Coaepxanue TUCUMILTHHbBI
4.1. Pacnpenesnenue TPyA0eMKOCTH JUCHUNITUHBI
1o pa3aejaM M BUIAM 3aHSATHIA
Pazensl 1 TeMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IPUBEICHBI B TAOIUIIE 2.
Tabmuna 2. — Pa3ensl, TeMbl TUCIUTUINHBI U HX TPYIOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI Jlexkuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 3 2 2 40
Paznen 2. KoneGaHus v BOTHBI 3 1 2 40
Paznen 3. MonekynspHas Gpusuka 2 1 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 3 2 2 50
Paznen 5. MarueTusm 3 1 1 50
Pasznen 6. Onruka 2 1 1 55
Hroro B cemectpe: 8 4 4 155
Cemectp 3
Pazgen 7. KBanToBas onTuka 2 2 27
Paznen 8. KBantoBasi MexaHuka 2 2 27




Paznen 9. Craructudeckas ¢pusuka 2 2 27
Hroro B cemecTpe: 6 6 87
HUrtoro: 22 8 14 0 361

4.2.

Conep:xanue pa3/iesioB U TeM JIEKINOHHbBIX 3aHATHH

CogneprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabauIe 3.

Tabmuna 3 - Conepkanue pas3/ieJoB U TEM JICKIIMOHHBIX 3aHATUI

Howmep paznena

Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKHMOHHOT'O IUKJIA

Pasnen 1.

Mexanuka

Hpez[MeT MEXaHUKH. MeXxaHHn4ecKoe JBUKCHUC. IlonsTre cocTosaHUS U
ACTCPMUHU3M B KJIACCMYECKOM MeXaHHKE. ypaBHCHI/IH JBHXXCHU. rpaHI/II_ILI
MNPUMCHUMOCTH KJIaCCHUECKON MEXaHHMKH. PeISITHBHCTICKAs M KBaHTOBAas
MEXaHHKa

Kunematuka 1BUKEeHHUA  MarepuaibHOMl  TOuku. CKOpOCTh U
yckopenre. HopmanbHOe U KacarelbHOE YCKOpeHHs. Pamuyc KpuUBHU3HBI
Tpacktopuu. (OCHOBHas 3ajadya KHHEMAaTUKH MaTEepPUAIbHOM  TOUKH.
Kunematuka npmxeHus: abCOIIOTHO TBEpAOTO Tea. Bpaienue TBepaoro Temna
BOKpYT HCHOI[BI/I)I(HOﬁ ocu. CBs3p JIMHEHHBIX U YIJIOBBIX BCJIMYUH IIPpH
BpalllaTeIbHOM JABUKCHUU.

WNuepunanbHple cucteMbl oTcyera. OCHOBHBIE 3aKOHBI KJIaCCHYECKON
JUHAMHUKHU - 3akoHbl HploToHa. OcHOBHas 3ajaya TUHAMHUKUA MaTepUaIbHOU
Toukd. Hewunepumaneusle cucreMmbl orcdera. Cuiabl WHEpUUU. 3aKOH
coxpaHeHus uMmyibca. LlenTp macc u ero neuxenue. Cucrema eHTpa macc.

Mexann4deckas pa60Ta N MOIIHOCTB. Kunernueckas SHEpPTIUs. Ilons
CHII. KOHCepBaTI/IBHHe U JUCCHUIIATUBHBIE CHJIBL. Y CIOBHE MOTCHIIMAIBHOCTH
IoJig CHuil. 3aMKHyTLIe N HC3AMKHYTBIC CUCTCMBI. IloTenumnanpHas SHEpPTHUA
cucteMbl. CBS3b MCKIY MOTEHITHATBLHOMN 3HepFHeI>i " MOJIEM KOHCEPBATUBHBIX
cuiI. 3aKOH COXPAaHCHUA MEXaHU4YEeCKOM SHEPTIHUHU. CucreMsl CIWHUII.

MOMEHT cuiibl U MOMEHT HMITYJIbCa. YPAaBHEHHME MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa HUMIyJbca. MOMEHT uMIyJbca TBEPAOTrO Tela
OTHOCHUTENIbHO HENOJBWXHOW ocu. MomeHT uHepuuu. OCHOBHOE ypaBHEHHE
JMHAMUKH BpPAIlaTeJIbHOTO JBM>KEHUS TBEpAOTO Tena. Kunetnyeckas sHeprus
BpALIAIOLIErocst TBEPOTO Tena. Y paBHEHMS IBUKEHUS U YCIIOBUSI PABHOBECHS
TBEPJOrO Tea.

[Tpuntun oTHOCUTENBHOCTH [ anmuies, mpeoOpa3oBanus [ anumest.
[Toctynatsl ciennanbHON TEOpUU OTHOCUTENbHOCTH. [IpeobpazoBanus
JlopeHnna u cineactBus u3 HUX. OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
WNHutepBan, ero "HBapuaHTHOCTh. PenstuBucTckuii umnyibc. OCHOBHOE
ypaBHEHUE PENATUBUCTCKON AuHAMUKH. Kunetnyeckas sHeprus
pensTUBUCTCKOM yacTulibl. CBsi3b Macchl ¥ 3Hepruu. CBsi3b MEXKIY dHEpPruei




1 UMITYJIbCOM YaCTHUIIBI. OCHOBHEBIE nacu 061_[16171 TCOpHUU OTHOCUTCIIbHOCTU

Pasnen 2

dusuka kojiedaHUN 1 BOJH

["apMoHMUEeCKUT U aHTapPMOHUYECKUN OCHMIUIATOP (MaTeMaTU4ecKun
MasTHUK, (U3MUYECKUN MAsITHHUK, KOJICOAHUS O]l ACHCTBUEM YIPYTON CHIIBI).
Crnoxenue kosie6anuii. PU3NYECKHI CMBICT CIEKTPAJIBHOTO PA3JIOKEHHS.
JudbdepennmanbHoe ypaBHeHHe KoJjieOaHui. CBOOOJHBIE, 3aTyXarollHe
koseOanus. Beinyxnennslie kojaebanus. Pezonanc.

Kunemartuka BOTHOBBIX IPOLECCOB (IUIOCKHUE U ChEepUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipuniun cynepno3uiuu. JHeprust BoiHbI. [loTok
sHepruu. IHTeHcuBHOCTH BOJIHBI. CTOsiuas BoyiHa. 3ByK. OCHOBHbBIE
XapaKTePUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJIH

Pasgen 3

MomnexymsipHas pusmnka

TepMmoannamuyeckue coctosiHusg U mporecchl. [loHsTne GyHKIUU
cocrosiHus. Buytpenusisi sueprusa. KommuectBo ternorel. PaGoTa Tena mpu
M3MeHeHnn ero oobema. IlepBoe Hawano TepMoauHaMuKH. Temrieparypa u
BHYTPEHHSI SHEPTUsi Kak (PYHKIUS COCTOSHUS. TeraoeMKOCTh. DHTPOIIHS.
Bropoe u Tperbe Hauana TtepMoauHaMuku. Teopembl Kapno. 3akoH
BO3pacTaHuss  JHTpormuH. [lopsiiok  w  Oecrmopsiiok B TIPHPOJIC.
TepmonunamMuyeckue QyHKIIHH.

Wneanvuplii ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI OSHEPrus,
TEIUIOEMKOCTH, ypaBHEeHHE anuabarel, paboTa MpU pPa3IUYHBIX MpoIEccax,
sHTponusi). BepostHocTe u  Quykryauuu. Pacnpenenenus Makcsemia.
CKopoCTH TEIIOBOrO JBMKEHHS MoJieKyd. CpemHsisi KUHETHYeCKasi YHEPrus
Mosiekys. OCHOBHOE ypaBHEHHE KMHETHMUECKOW TEOPUH HJICaTbHBIX Ta30B.
Pacnipenenenne bonpiiMana. DuTporust U BEPOATHOCTh. Da3oBbIC
paBHOBECHsI W TIpEBpalllCHHs. DJEMEHThl HEPABHOBECHOW TEPMOJIUHAMHKHU.
SIBrieHus nepeHoca, KNHETHYEeCKHUE SIBJICHUS. KOHIEHCUMPOBAHHOE COCTOSIHUE.
KunemaTtuka u TuHaMuKa >KMIKOCTEH U ra3oB.

Pasnen 4

DNeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTO
sapsiia. 3akoH Kynona. Cucrems! enunul. [Ipunnun cynepnozunuu. Cuctemsl
BapsHKEHHBIX YaCTHIL. DJIeKTpuueckuil nunois. Pabora cun
DJIEKTPOCTAaTHUECKOro noJisl. TeopeMa 0 IUPKYJIALMH BEKTOpPa HANIPSKEHHOCTH.
HOTGHIII/IZU'IBHOCTI) QJICKTPOCTATUYICCKOI'O ITOJIA. HaprDKeHHOCTB U IIOoTCHI KAl
BIIEKTPOCTATUUECKOIO MOJISL. CBSA3b Mex Ay HUMH. Teopema ['aycca s
BIIEKTPOCTATUYECKOTO NOJIA B Bakyyme. [Ipumenenue teopemsl ['aycca k
pacueTy MmoJjei.

OnekTpocTaTMKka B BellecTBe. Tumbsl quanekTpukoB. Ilomspuzanus
IaaeKTpukoB. CBoOomHBIE M CBsi3aHHbIE 3apsiibl.  JludnexTpuyeckas
BOCIIPUMMYHUBOCTb.  J[MANEeKTpUyecKass IMPOHMIIAEMOCTb. JJIEKTPUUECKOE
cmemienne (uHayknus). Teopema [aycca Ui 3JEKTpUYECKOTO MO B
IUDJIEKTpUKE. YCIIOBUSA Ha TpaHMIle pasjena ABYX AWAIeKTpuKkoB. Ilome
BHYTpHU MPOBOJHUKA U Yy €ro noBepxHocTtH. OOmias 3ajada 3J1€KTPOCTATUKH.




DNEeKTPOEMKOCTh IIPOBOIHUKA.

Konzaencaropbl. DHEprusi CUCTEMBI JIEKTPUUECKUX 3apsiioB. DHEPTHUs
3apsDKEHHOro MpoBoaHUKA. OObeMHas IUIOTHOCTh SHEPIHM 3JIEKTPUYECKOrO
OJIs1.

VcinoBusl  CyIIECTBOBAHMS  JJIEKTPUYECKOTO  TOKA.  YpaBHEHHE
HENPEepbIBHOCTH.  DJEKTPOJBMXKYIAs cuia. HemoTeHuuanbHOCTh  MOJS
CTOpOHHUX cui. 3akoHbl Oma u J[xoyns-Jlenna B MHTErpanpHOM U
muddepeHmanbHON Gpopmax.

Pasnen 5

DIIeKTpOANHAMUKA

Marnutocraruka B BemectBe. HamarHuyeHHocTh. MonekyispHble
TOKM. MaruurHas  BOCIPUMMYMBOCTb. MaruurtHas  NPOHULAEMOCTb.
HamnpskeHHOCTP  MarHuTHOro mojs. JluaMarHeTuMkH, IapaMarHeTUKH,
deppomarneTnku. TeopemMa O WUPKYIALWKM BEKTOpAa HANPSHKEHHOCTH
MarHUTHOTO TOJIs (MHTErpanbHas U nuddepenuansHas Gopmer). YcaoBus Ha
IPAHMIIE IBYX MarHeTUKOB.

3akoH Papanes. [IpaBuno Jlenua. Camounnykuus. UHIyKTHUBHOCTD.
Bzaumnas unnyknus. Bzanmuas unaykTuBHOCTh. OOBbeMHas! IIIOTHOCTh
SHEPIrUM MarHUTHOrO nosist. BuxpeBoe anexkrpuueckoe noje. Tok cMeneHus.
Cucrema ypaBHeHuil MakcBeia. MarepuanbHble ypaBHEHHUS.
KBasucranuonapHusle Toku. MIHBapuaHTHOCTH ypaBHEHHH Makcseiia
OTHOCHUTEIILHO MpeoOpa3oBanwmii Jloperna. [IpuHIMI OTHOCHTEIIBHOCTH B
3JIEKTPOIUHAMUKE.

Pasmen 6

Onruka.

BonnoBoe ypaBHEHuUE 17151 2JIEKTPOMarHuTHOM BoJIHBI. CBOWCTBA
3JIEKTPOMAarHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETA.
D¢ dext Homepa s 3MeKTPOMArHUTHBIX BOJIH. OTpakeHUE U MpeIoMIIeHHE
cera. Ontuyeckoe uzobpaxenue. [Ipunuun depma. Murepdepenuus ceeta.
KorepeHTHOCTh 1 MOHOXpOMATHUHOCTG. [ludpakuus ceera. [IpuHumn
INoiirenca-®penens. Metos 300 @penens. Judpakius Opaynrodepa Ha
ey u audpakuonHoi pemerke. ['onorpaduu. EcrecTBeHHsbli 1
MOJIAPU30BaHHBIN cBeT. 3akoH Maitoca. [lonspusanus ceera npu oTpaKeHUN
u nipesiomyieHuu. 3akoH bprocrepa. [[BoiiHoe nydyenpenomienue. Hopmanbhas
1 aHoManbHas aucnepcus. @azosas u rpynnosas ckopoctu. Popmyna Panes.
OnemeHnTsl Dypbe - ONTUKHU.

Pasnen 7

KBaHTOBast onTka

TermoBoe usnyuenue ten. 3akoH Kupxroda. 3akoHbl u3mydeHUsS
abcomoTHO dYepHoro Ttena. KBanToBas rumore3a u ¢opmyna [lnanka.
KBanrtoBas ontuka. ®otorddext, onbiTel CtoneroBa. doToHbl. JlaBmeHue
cera. KopnyckynisipHO-BOIHOBOM qyanusm 1uist cBeta. D¢ ekt Komnrona.

Pasznen 8

KBaHTOBast MexaHUKa

Teopust bopa. Onbitel @panka u ['epua. KopmyckynspHo-BogHOBON
Oyanus3M MHKpouacTul. l'umnmore3a ne bpoinnma. dPaszoBas u rpynmnosas




ckopoctu BoJIH Ae bpoitns. BonHoBoit naker. CTaTUCTUYECKOE UCTOIKOBAHUE
BosH ne bpoing. Ilpunuun weompenenenHoctu IeitzenOepra. BosHoBas
¢byHKIUSA, ee OCHOBHbIE cBOMcCTBA. Omnepartopbl (QU3NYECKUX BEIHYMH.
Bpemennoe wu cranumonapHoe ypaBHenue Illpenunrepa, KBaHTOBBIE
cocrosiHus. KBantoBble ypaBHeHus nBkeHusi. CBoOonHas yactuna. Yactuna
B OCCKOHEYHOW MOTEeHIMaNbHOM siMe. KBaHTOBBIM ocmwuiarop. Hymesas
SHeprus,  HyleBble  KosebaHus.  [IpoxoxaeHue  9acTUIBI  4Yepes3
MOTEHIMAIBHBIN Oapbep. TyHHENbHBINA AP QEKT.

AToM BOIOpOAAa B KBAHTOBOM MexaHuke. KBaHTOBblE uucIa.
OpOuTanbHBII MEXaHUYECKH W MAarHUTHBI MOMEHTHI 3JIEKTPOHA B aToOMe.
OpOutanbHoe rupoMarautHoe otHomeHue. OnwiT IlTepna u Nepnaxa. Criun
anekTpoHa. IIpuHIMI TOXAECTBEHHOCTHM MuKpodacTull. @depMHOHBI U
06030HbI. CHUMMETpHUSi BOJHOBOW (YHKIMU CHCTEMbI OJMHAKOBBIX YACTHII.
[Mpunuun Ilaymu. OOBsSCHEHHWE TEPHOIUYECKON CHCTEMBI JJIEMEHTOB
J.1.MenneneeBa. DHEpreTUYECKU CHEKTp aTOMOB W MoJiekyin. [lpupona
XUMHYECKOM CBSI3H.

Paszmen 9

Cratuctudeckas (pusnka

Craructuueckuii meron. dazoBoe mnpocTpaHcTBo. Pacnpenenenue
I'u66ca. Cratuctuueckoe HCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPrusl.
CratucTuueckoe OINKMCAaHHE KBAaHTOBOM CHCTEMBI, Pa3IMuue MEKY
KBAaHTOBOMEXAHWYECKOM M CTAaTUCTUYECKON BeposATHOCTAMHU. Kiaccuueckas
cratuctuka MakcBemna-boneuimana. KBantossie cratuctuku @epmu-upaka
u boze-Diinmreiina. CpaBHEHHE pa3IMYHbIX CTATUCTHUK.

Pacnpenenenne ®epmu-/Iupaka 11 31€KTPOHHOTO ra3a. DIEKTPOHBI B
Kpuctamiax. OHeprus @Depmu, BBIPOKIACHHBII W HEBBIPOXKIACHHBIN
JJIEKTPOHHBIA  Tras. ONEKTpOHHAsA  TEMJIOEMKOCTb. TermnoeMKoCTh
KpucTajuimueckoil pemerku. Kmaccudeckass Tteopusi, Teopusi DUHIITEHHA U
Jleb6as. ononsl. DOTOHHBIN Ta3.

4.3. TlpakTunyeckue (CeMMHApPCKHE) 3aHITHS

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEIEHBI B Ta0NUIIE 4.
Tabnuua 4 — IIpakTuyeckue 3aHATHs U UX TPYJAOEMKOCTb

Ne
Ne 3 @DopMBI TPAKTHIECKUX TPyI0EMKOCTS, pasnena
/n Tembl mpakTHUECKUX 3aHATUI RaHATHI (1ac) So—
JIAHEI
Cemectp 1
1 Kunematnka n nTmHaMHKa Pemenne 3amau 1 1
MaTepHaIbHON TOUKH
2 Kunemarnka u guHaMuKa Pemrenue 3amau 1 1
abCOIFOTHO TBEPJIOTO Tema
4 Kunemartuka u nuHaMHKa Pemenue 3amau 1 2
KoJIEOaHUI
6 MounekysipHo- Pemenwue 3amau 1 3
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KHMHETUYECKas TEOpHUs
Cemectp 2
1 HarmpsxeHHOCTh ¥ TOTeHIIHAIT Pemenue 3amau 2 4
AIEKTPOCTATHUECKOTO MO
2 Nupaykuust MAarHUTHOTO OIS, Pemenue 3amau 1 5
Cuibl B MATHATHBIX TIOJISX
3 WnTepdepennus, nudpakuus, Pemenue 3anau 1 6
MOJIIpU3aLUs
Bceero: 4
4.4, JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 5.
Tabmuua 5 — JlabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne T
2 JTIOEMKOCTh
HanmMeHnoBaHue 1a00paTopHBIX padboT py. ' | Nepasnena
/1 (1ac) JIACHUTLITAHBI
Cemecrp 1
1 MastHuk Makcsesia 2 1
2 MareMaTtnueckuii 1 000OPOTHBIN MasTHUKH 2 2
Cemectp 2
1 OrnpezeneHue 3JIeKTPOEMKOCTH KOHAEHCaTopa 2 4
3 OrnpeneneHne ropu30HTAIBHON COCTABIISIOIIEH 1 5
HANPSDKEHHOCTH MarHUTHOTO TIOJIST 3eMIT!
5 Konbna HetoToHa 1 6
Cemectp 3
1 IIpoBepka 3aKOHOB TEIIOBOTO U3JIy4YEHHUS 2 7
2 OmnpeneneHne NOTEHIMATIOB BO30YXIEHUS aTOMOB 2 8
3 Ompenenenre NIUPUHBI 3aPEIIEHHON 30HBI 2 9
MOJIYTIPOBOTHUKA
Bcero: | 18

4.5. KypcoBoe npoekTupoBanue (pabora)

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosiTe/ibHasi padoTa CTyIeHTOB
Buer caMoCTOsATENBHON pabOTHI B €€ TPYI0EMKOCTh IIPUBEICHBI B TabuIE 6.




Ta6ymia 6 Bunibl camocTosTensHON pabOThI U €€ TPYJI0EMKOCTh
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Bux camocTosTensHON pabOTHI Bcero, gac | Cemectp 1, gac| Cemectp 2, yac| Cemectp 3, gac
1 2 3 4 5
CamocrosiTeJibHasi padoTa, BCero 361 119 155 87
U3y4YeHHE TEOPETUUCCKOr0 MaTepuasa 135 40 95 40
nmuctinHe! (TO)
[Monroroska k Tekymemy koHTpoio (TK) 120 40 50 30
KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3) 106 39 50 17

5. TlepeueHb yueOHO-METOANYECKOTO 00eCedeHHUsI IJIsl CAMOCTOSITeJILHOM

padoThI 00y4aKIIMXCH M0 JUCUUILINHE (MOIYJII0);
y‘{e6HO'MeTO,Z[I/I‘{eCKI/Ie MaTCpHuabl IJIA CaMOCTOSATEIbHON pa6OTBI CTYACHTOB YKa3aHbI B II.II.

8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON JUTEPATYPHI

6.1. OcHoBHasi IuTEpaTypa

[lepeueHb OCHOBHOM ITUTEPATYypHI IPUBEAEH B TabauULE /.
Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATyPHI

[udp bubnuorpaduyeckas cceuika / URL ampec KomnuecTBo 3K3eMILISIPOB B
o6ubnnoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2007. T.1. Mexanuka. MonekynsipHas ¢puzuka

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2007. T.2. DnexTpuuecTBO U MarHeTu3M. BosHbl.
Orntuka.

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusmku: YuedHnoe nmocodue B | ®O(4), 'C(91), 'CU3(1)
3 1.2007. T.3. KBantoBas ontuka. AToMHas pU3MKa.
®u3zuka TBepaoro rena. dusnka aTOMHOIO A1pa U
AIIEMEHTAPHBIX YaCTHUI]

[53(075) CagenbeB U.B. Kypc ¢pusuku: YueoHOe mocodue B 3.T. d0O(2), I'C(98)

Cl12 T.2. DnextpuuectBo. Konebanus u BoiHbl. BonHoBas
onrtuka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), III°(6)
martiur, 2005

[53(075) Tpodumona T.U. Kypc ¢puzuku. 2007, ®0O(3), I'C(27

T76]
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6.2. JlonoJIHUTE/IbHASA JIUTEpaTypa
[lepevyeHb JONMOTHUTENBHOM TUTEPATYPHI TPUBECH B TabwHIIe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIHHOU JTUTEPATYPHI

Hludp bubnuorpaduyeckas cceuika/ URL | KonnyecTBo 3x3eMILIsIpoB B OMOIHOTEKE
azapec (KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzuku. I'C(35), KJI(5) T'C(134), I1I'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'C43(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbIe 3akOHBI. M.: ®uz-
matiuT, 2002
[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), IIT'(18)
OcHoBHblIe 3ak0HbI. 2002
534.2(075) 183] Wponos 1N.E. BonHossle DO(63), I'C(14), III'(8)
nporiecchl. OCHOBHBIE 3aKOHBI.
2002
530.145(075) 183 Uponos U.E. KBanroBas ¢usuka. | I'C(66), III'(16)
OcHoBHbIe 3ak0HBI. 2002
[531 B83] Uponos U.E. duzuka ®0O(3), I'C(138), I1I'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2001,

7. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH
MHTEPHET, Heo0X0AUMBbIX /1JIsl 0CBOEHHS AUCIUIIIMHDBI
[Tepeuens pecypcoB uHpoOpMaroHHO-TenekoMmmyHukannonHoi cetu MHTEPHET, neo6xonnmeix
JUTSL OCBOCHHUSI TUCITUIUIMHBI TIpUBeieH B Tabmuie 9.
Tabmuma 9 — Ilepedyens pecypcoB uH@popMannoHHO-TenekommyHukannonnoi cetu MHTEPHET,
HEOOXOJUMBIX JJIsl OCBOCHUS TUCIUTUIMHBI

URL agpec Haumenosanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru duznka 2
http://Ims.guap.ru dusuka 3

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCTIOJIb3YEeMbIX NMPHU

OCYIIECTBJICHUHA Oﬁpa3OBaTeJILHOFO nmponecca 1mo IMCIHMIIJINHEe
8.1. IlepeyeHb NPOrpaMMHOro odecneyeHust
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacranieH B Tadbuuie 10.

Tabmurma 10 — [lepedeHb mporpaMMHOTO 00eCTICUCHHUS

Ne i/t HaunmenoBauue

He npenycmoTtpeno



http://lib.aanet.ru/
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8.2. Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp UCTIONb3yeMBIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabmuue 11.

Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne n/mn HaumenoBanue
He npenycmorpeno
9. MarepuajibHO-TeXHUYECKAsA 0a3a, He00OX0AUMAas IJIsl OCYIeCTBJIEHUSI
o0pa3oBaTeJIbLHOTO MpoLecca Mo JUCHUTLIHHE
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TadbuIe 12.
Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl
Howmep ayautopuu
Ne n/mn HaumeHnoBanue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (mpu
HEOOXOIMMOCTH )
1 JlexumonHas aynuropus
2 CrneunanusupoBanHas jadoparopust «MexaHuKa» 31-04
3 CrneunanusupoBaHHas 1adopaTopust «JIEKTPOMarHeTu3M 32-04
4 CrneuuanusupoBanHas gadopatopusi «ONTuKa» 32-06
5 CneunanusupoBanHnas gaboparopus «KBantosas dOuszuka» 32-03, 32-05

10. ®oH O1LIEHOYHBIX CPECTB /IJIs MPOBeIeHUsI MPOMEKYTOUHOM aTTecTallu

oﬁyqamumxca o JMCHMIIJIMHE

10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MPHUBEACH B Tabuuie 13

Tabmuna 13 - CocTtaB (oHIa OLIEHOUHBIX CPECTB AJIS IPOMEXKYTOUHOM aTTECTAllNH

Bua npome:xyToyHOM aTrTecranuu

IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH

Cnucox BOITPOCOB K 3K3aMCHY

10.2. TIlepedeHb KOMIETEHIIMH, OTHOCSIIMXCS K AMCHUIIIMHE, W JTambl UX (OPMHUPOBAHUS B
MPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPaMMBbI IPUBEICHBI B Ta0uIle 14.
Tabmuna 14 — IlepeueHp KOMIIETEHIMI C yKa3aHUEM HTamoB HUX (OpMHUpPOBaHHS B Tpoliecce

0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 10
Howmep cemectpa
JUCHUILIMHAM/TIPaKTHKaM B nporiecce ocBoenus OI1
OK-1 «crocoOHOCTh K aOCTPaKTHOMY MBIIIICHUIO, AaHAJIU3Y, CHHTE3Y»
1 MaremaTuka. MaTeMaTu4ecKkuil aHamus3
1 Matemartuka. AHaTUTHUECKas TEOMETpUS U JIMHEHHas anredpa
1 dusuka
2 MaremaTuka. MaTeMaTH4eCKHil aHAIU3
2 dusuka
3 Maremaruka. Teopus BepoSATHOCTEH M  MaTeMaThyeckas
CTaTUCTUKA
3 ®duznka
4 Maremarnka. Teopus BepoSITHOCTEM M  MareMaThdyeckas
CTaTUCTUKA
OK-3 «rOTOBHOCTP K CaMOpPa3BUTHUIO, CaMOpEANM3allid, HCIOJb30BAHUIO TBOPUYECKOTO
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noTeHOuaJia»

Marematuka. MaTeMaTHuYeCKUH aHAIN3

BBenenue B crieiuaibHOCTD

dusuka

Matemaruka. AHaTUTHYECKAs TCOMETPHSI U JTMHEHHAsI anreopa

Marematuka. MaTreMaTU4EeCKUN aHAIN3

dusuka

Ucrtopus

dusuka

dunocodust

Maremaruka. Teopus BepoATHOCTEH M MaTeMaTH4yecKas
CTaTUCTHKA

Kyneryponorus

AN W ww NN R R R e

Maremartuka. TeOpI/IH BepOHTHOCTCﬁ 1 MareMaTHn4dccCkKasd
CTaTUCTHKA

OK-7 «c1mocoOHOCTh K CAaMOOPTraHU3alU H CaMO00Pa30BaHUIO)

1 Maremarnka. MaremMaTu4ecKuil aHaIu3
BBenenue B cieliManbHOCTh

1 dusuka

1 MaremaTrka. AHAIMTHYECKAsi TEOMETPUs U JIMHEWHas anreopa

2 Pusuka

2 Marematnka. MaremMaTu4ecKuil aHaIu3

3 IIcuxomnorus u negaroruka

3 dusuka

3 Maremaruka. Teopus BepoATHOCTEHW M MareMaTH4yecKas
CTaTUCTUKA

4 Kyneryponorus

4 Maremaruka. Teopus BepoOATHOCTEH M MaTeMaTH4yecKas

CTaTUCTHUKaA

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHSA COPMHPOBAHHOCTU (OCBOEHHS) y OOy4aroImuxcs
KOMIIETEHIIMH NPUMEHSETCS 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBl YHHUBepcUTeTa. B Tabnuie
15 mnpencraBnena 100—OamnbHast W 4-0ajulbHas IIKalbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH

KOMIIETCHITHH.
Tabnuna 15 —Kpurtepuu onieHkn ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN
O1ieHKa KOMIIETEHIINN
100- .
4-GanbHast XapakTeprcTrka chOpMUPOBAHHBIX KOMITCTEHITHIA
OaybHast
IKassa
IKaisa
- oOyuyaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;
- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 HU3JIaraer;
- OMUpasiCh HAa 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW JHTEPaTypHI,
85 <K <100 COTIMAHO» | 0 10 MPUBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJOKEHUS C MPAKTUYECKOM
(GAUTCHO» NESATEIILHOCTHIO HAIPABJICHHUS;
- yMeJIo OOOCHOBBIBACT M APTYMEHTHPYET BBIIBUTaeMbIC UM UJICH,
- JeJaeT BHIBOIBI U 0000IIEHH;
- CBOOOJTHO BIIAJICET CUCTEMON CHEIMAIM3HPOBAHHBIX TOHATHH.
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(XOPOLIO»
(Ga4TCHO»

- o0yyaronuiics TBepI0 YCBOMJ IPOTrpaMMHBIN MaTepuall, TPaMOTHO U
[0 CYLIECTBY U3Jaraer €ro, ONHUPasChb Ha 3HAHUSA OCHOBHOM
JIUTEPATYPHI;

- HE JIOIIYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBA3BIBACT YCBOCHHBIE 3HAHMS C IPAKTUYECKOM JEATEIBHOCTHIO
HaIlpaBJICHNU,

- apryMEHTHPYET Hay4HBIC ITOJIOXKCHMUS,

- JeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CUCTEMOM CIELUAIN3UPOBAHHBIX IIOHATHH.

55 <K< 69

«YIIOBJICTBOPU
TEJILHOY
«3aYTCHO»

- oOyyaromuiicss yCBOWJI TOJbKO OCHOBHOM IPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;

- JIOMYCKAaeT HECYIIECTBCHHBIE OMIMOKN U HETOYHOCTH;

- HWCIBITHIBAET 3aTPYJHECHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
HaIlpaBJICHNUS,

- cnabo apryMeHTUpYeT Hay4YHbIE MOJI0KEHUS;

- 3aTpyaHsAETCs B (POPMYIIMPOBAHHUH BBIBOJIOB U O0OOIICHMIA;

- YACTUYHO BJIAJCET CUCTEMON CIEUUAIU3UPOBAHHBIX ITOHATHIA.

«HEYJIOBIIETBO
PUTEBHO»
«HE 3a4TEHO»

- oO0ydJaromuicsi He YCBOWI 3HAYUTEIBHOW YacTH MPOTPaAMMHOTO
Marepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH PpooIeM B KOHKPETHOM HalpaBJICHUH,

- UCTIBITHIBAET TPYIXHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHUH;
- HE MOJKET apryMEHTHPOBATh HAyYHBIC TIOJIOKEHHS;

- He (hOpMYJIMPYET BbIBOJIOB U 000OIICHU.

Ipu

10.4. TumoBble KOHTPOJIBHBIC 33JJAHUS WA UHBIE MATEPUAIIBI:
1. Bompocs! (3agaun) i 5k3aMena (tadmma 16)

Tab6muia 16 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4eckue noHATHs. Knnemarnka marepuanbHoi TOUkH. CKOPOCTh U
YCKOPEHHE MaTEpUAIbHON TOUKHU
2 Y ckopeHue npu II0CKOM KPUBOJIMHEHHOM JIBUKEHUN
3 Kunemarnka abcosltoTHO TBEpOTO Tena
4 CBsI3b TMHEWHBIX U YIJIOBBIX BEJTUUYNH
5 O06006111eHHbIE KOOPIUHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4a KWHEMATUKH I MAaTePHATIBHON TOUKH
7 3akoHbl HproTOHA
8 3akoHbl Kenepa n 3aKk0H BCEMUPHOTO TATOTEHUS
9 [IpuHnMn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCA
11 Teopema o 1BM)KEHUU LIEHTpa Macc
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12 I'paBuTaIIMOHHAS U UHEPTHAS MACChI

13 MOMEHT CHIJIBI 1 MOMEHT UMITYJIbCa. Y PaBHCHHE MOMEHTOB

14 3aKOH COXpaHEHUs] MOMEHTa UMITYJIbCa

15 CekTopualiibHast CKOPOCTh

16 PaboTa, MOIITHOCT ¥ KHHETUYECKAsT SHEPTHS

17 [ToTenunanbHble U HEMOTEHIMAILHBIE CUIIBI

18 [ToTenunanbHas 3HEPTUs, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPrun

19 MoOMEHT uHepIHuu

20 Teopema IlIteiinepa

21 MoMeHT UMITyJIbca a0COIOTHO TBEPIOTO Tea

22 Kunernueckas sueprust ATT. Pabora u momuocTs Bpamienust ATT

23 [Tpunnun otHOCUTENbHOCTH ["anumnes

24 OkcnepumenTanbHble npeanocbuiku CTO

25 [Toctynate! DitHIuTelHA, TpeoOpa3oBanus Jlopenna

26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akon crnoxxenus ckopocteit B CTO
27 WurepBan

28 PengTuBucTckast [MHaAMUKa

29 WHBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHHIIMIT SKBHBAJICHTHOCTH

30 HewneprmanbHbIe CUCTEMBI OTCYETA

31 JuddepennunanbHoe ypaBHEHHE KoeOaHUN PYKUHHOTO MasTHUKA, €T0 PElIeHne
32 BekTopnas nuarpamma

33 DOHeprust rapMOHUYECKUX KoJeOaHMi

34 YcnoBusi BOSHUKHOBEHUS KOJIeOaHUH

35 OU3NYECKUI U MAaTEMaTUYECKUI MasTHUKHI

36 3aryxaromue KoineOaHus

37 Breinyxxaennsie kosnebanus. Pezonanc

38 Crnosxenue xonebaHuii OTHOTO HAMPaBIEHUS C OJMHAKOBBIMU YaCTOTaAMHU
39 CrnosxeHue B3aMMHO MEPIEHAUKYISIPHBIX KoJeOaHui
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40 Bomnbsl. OCHOBHBIE HOHATHS

41 YpaBHeHHe Oeryiieil BOJHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTb BOJHBI B YIPYToil cpefie

43 DHeprusi BOJIHbBI

44 HNHTEHCUBHOCTD BOJIHBI

45 Dddekt Jomnepa

46 Hudpakuus BosH. [Ipuniun ['roiirenca

47 WuTepdepeHys BOIH OT IBYX HCTOYHUKOB

48 Crostare BOJIHBI

49 Jucnepcus, rpynnoBasi CKOpocTb BOJIH

50 Nneanbubiil ra3. [aBieHUE Ha CTEHKY cOCy/a.

51 [TapameTpsl cocTosiHUSI, TEMIIEpaTypa. Y paBHEHUE COCTOSHUSA, (DYHKITUS
COCTOSIHUSI

o1 BHyTpeHHsIs 2Heprus HAeaIbHOIO ra3

53 PaGota nneanbHOro ra3a B pa3iMuHbIX TEPMOJTUHAMUYECKUX MPOIIeCccax.

54 ITepBoe Hayan0 TEPMOAMHAMUKH.

55 AnrabaTuyeckuil mporecc.

56 [uxn Kapno

57 PaGora TenioBoro aBurarens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeOpeMbl KapHo

59 HepagenctBo Knaysuyca. Durponus

60 DHTpONHSI U BEPOSATHOCTh

61 bapometpuueckas hopmyna. Pacnipenenenne bonsimana

Cemectp 2

1 Hanpsok€HHOCTh 31eKTprdeckoro noist. [IpuHImn cyneprno3unum

) [Morennman snekrpuyeckoro noist. [punnun cyneprnosunun. Teopema o MUPKYISIUN
BekTopa E

3 ITorox BekTopa E. Teopema I'aycca nins Bektopa E

4 CuItoBbI€ JIMHUH U SKBUIIOTCHIIUATBHBIE TOBEPXHOCTH




CanenctBus u3 TeopeMsl ['aycca

6 Hanpsk€HHOCTE ¥ IOTEHIMAII AJIEKTPUYECKOTO AU

7 DNEeKTPUYECKUM TUIOIb BO BHEIIIHEM T10JIE

8 [IpoBOAHMKY B 3JIEKTPUUECKOM TOJIE

9 Husnexktpuku. Bektop snexkrpuueckoi nuaykuuu. Teopema ["aycca miig Bektopa D
10 ['pannunskie ycnoBus 11 BektopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCIIEA0BATEIFHOE COSAMHEHUE KOHICHCATOPOB

13 DHeprus EeKTPUYECKOTO MOoJIs

14 Onextpuueckuii Tok. [ImoTHOCTH TOKA

15 3akonsl OMa B 0OBIKHOBEHHOH U UG depeHInaIbHON popMax

16 3akon Oma 1J1d 3aMKHYTOH 1Llenu

17 3akonsbl Jxoynsa — Jlenna B 00bIKHOBEHHOU U ud depeHransHoi popmax.
18 MarautHas UHIYKIHS

19 3akoH buo — CaBapa — Jlanuiaca

20 MaruuTtHas UHAYKLIMS IPSIMOTO MPOBOJA C TOKOM

21 B3anmoaeiicTBre NpOBOJHUKOB C TOKaMHU

22 JIMnonbHbI MATHUTHBI MOMEHT. MAarHUTHOE MOJIE€ KOHTYpPa C TOKOM

23 MarHuTHas HHAYKIHS IBIDKYIIETrocs 3apsaa. BzanMoneiicTBre ABIKYIIXCS 3apsI0B
24 JIBu>keHHe 3apsSKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE

25 Teopema o nupkymnsuuu Bektopa B

26 MarnuTtHas UHAYKIHS TOPOHUIA U COJICHOU A

27 Mexannueckas paboTa B MarHUITHOM T10JI€

28 Maruuthsiii notok. Teopema ["aycca g Bektopa B

29 MarauTHbIH IUI0JIb B MAaTHUTHOM II0JIE

30 Marnetuku. Teopema o UpKyIsIul Bekropa H

31 SIBnenue peppomarneTuzma

32 DneKTpoMarHuTHast MHIYKIUS
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33 Camounaykuus. Bzanmaast HHIyKITUS

34 OHeprus MarHUTHOTO MOJIS

35 BuxpeBoe anekTprueckoe mose

36 Toxk cMmerenus

37 VYpaBuenuss MakcBesna

38 BonHoBoe ypaBHeHHE 371€KTPOMAarHUTHOTO MO

39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

40 3aKOHBI IPEJIOMIICHHUS 1 OTPAKEHUS CBETA

41 KorepenTtHocTth cBeTa

42 WuTepdepenys cBeta OT IByX HCTOUHUKOB

43 Hudpaxius. [punnun [roiirenca — @penens

44 3oubl Openens. Judpakuusa Opaynrodepa Ha menu

45 Jlucniepcust cBera

46 JudpakuronHas pemeTka

47 [Tonspu3anus cera

48 Crenens nomsipuzanuu. 3akoH Manroca

Cemectp 2

1 TennmoBoe n3nyyeHne
2 3aKOHbI U3Ty4EeHUs aOCOIOTHO YEPHOTO Tela
3 ®opwmyina Penes — J[xxunca. Pacnipenenenue [1nanka
4 dorodrddext
5 Topmo3HOE PEHTI€HOBCKOE U3ITydYeHHUE
6 ®oronsl. KopryckynspHO — BOTHOBOM Ayanu3M JJsl CBETa
7 Dddext Komnrona. Dmnupruyeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJOPOAa
8 Monens aroma o ToMricony
9 Mopens atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommepdensaa
11 Bounst [e bporins
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12 Bonnosast pyHKIMsS

13 Vpasuenue llpénunrepa

14 CooTtHotieHue Heonpeaenénuoctelt ['eitzendepra

15 MukpouacTuiia B OAHOMEPHON MOTEHIIUAIBHOM sIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEPOHUIIAEMOM MOTEHLUATBHOM SIIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIHAIBHBIM OapbepoM
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe

19 I"apMmoHHMYEeCKH OCHMIUIATOP B KBAHTOBOM MEXaHUKE

20 KBanToBBIi1 poTaTop

21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH

22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [aynu

23 3anojHeHre AIEKTPOHHBIX 00osiodek. Tabnuia MeHieneena
24 XapaKkTepucTUYeCKue PEHTI€HOBCKHE CIIETPhI

25 OHeprus cBA3U B MOJIEKYJIE

26 Pacnipenenenune ®epmu - Jlupaka

27 Pacnipenenenue boze - Diinmirelina

28 DHepreTudecKue 30HbI B KpUCTaIax

29 [TpoBOIUMOCTBH MOTYTIPOBOAHUKOB

30 CrioHTaHHBIE U BBIHY)KICHHBIE TIEPEX OB

31 [Tpuniun paboTsl nazepa

32 Knaccuueckas teopus teruioeMkocTtH [lrononra u [ltu

33 KBaHTOBast TeOpHsI TEINIOEMKOCTH DUHIITEHHA

34 KBanroBas Teopus temnoemkoctu Jlebas

35 KoHTakTHBIC SIBICHUS

2. Boripocs! (3agaun) st 3auera / nuddepeHnnpoBanHoro 3avera (taduia 17)

Ta6muma 17 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne /1t

[lepeuens BonpocoB (3a7a4) ams 3a4dera / AuddepeHInpoBaHHOIO 3a4eTa
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Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

3. Tembl M 3amaHue UIsl BBIIOJHEHUS KYypCOBOW paOOThI / BBIMNOJIHEHHS KYpPCOBOTO MPOEKTa
(Tabmuna 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM Ui BBITIOJHEHHS KYypCOBOW paOOThI / BBIMOJHEHUS

KYpCOBOT'O IPOEKTa

No 11/ [TpuMepHBIii IepedeHb TeM ISl BBITOTHEHHS KYPCOBOU PaOOTHI / BBITOTHEHHS
o/
KypPCOBOT'O IIPOEKTA

VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4. Borpocs! J1st POBEACHHS MPOMEKYTOYHOM aTTECTAIlMH MIPH TeCTHpOoBaHuu (Tabuma 19)

Tabmuna 19 — [IpuMepHBIi IepeYeHb BOIPOCOB JJIsSI TECTOB

Ne /i IIpuMepHBIii IepeYeHpb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

5. KoHTpoOIbHBIE U MPAaKTHYECKUE 3a0auH / 3adaHus 1Mo auciuiuinae (tabmuna 20)
Tabmuna 20 — [IpuMepHbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYCCKUX 3a/1a4 / 3a1aHuil

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui

V4eOHBIM IJIAaHOM HE mpeaAyCMOTPCHO

10.5. Meronuveckne MaTepHallbl, ONPEACISAIONINE IMPOIEAYPhl OICHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WJIM OIBITA AEATEIbHOCTH, XapaKTePU3YIOLIMX ITanbl (OPMUPOBAHUS KOMIIETEHIINH,
conepskarcs B [Tonoxkennsax «O TeKylieM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
cryaenToB I'YAII, oOyuarommxcsi 1Mo mporpamMmbl Bbiciiero otpasoBaHus» U «O MOIyJIbHO-
PEUTHHTOBOM crucTEME OLIEHKH KauecTBa y4eOHOH paboThl cTyneHToB B I'Y All».

11. MeToauueckue yKa3aHus JJas 00y4alOIIUXCS 10 OCBOEHHUIO U CIUILINHBI
Llenbl0 MUCHUIUTAHBI SBISICTCS TIOJYYE€HUE CTYJCHTaMH HEOOXOAMMBIX 3HAHWH, YMEHUH U
HaBBIKOB B O0JIaCTH aHalIM3a MEXaHM3MOB BO3JIEMCTBUS OMACHOCTEH Ha YEIOBEKa, XapakTepa
B3aWMO/JICHCTBHS OpPraHW3Ma YEJIOBEKA C OMACHOCTSMH Cpelbl OOMTAHHUS B CBS3H C BOIPOCAMH,
CBSI3aHHBIMU C ITpobseMaMu o01Ielt GU3UKH.

MeTtoauyeckue ykazaHusi A5 00y4ar0IUXCs M0 0CBOCHHUIO JIeKIIMOHHOI0 MaTepuaJjia

OCHOBHOE Ha3HA4YEHHE JIEKIMOHHOIO MaTepuajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JI0KeHHe yyeOHoro marepuana. HazHaueHne COBpEMEHHOM JIEKIIMK B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(OpPMalNMIO MO TeMe, a B OCBOCHUU
(byHAaMEHTAIBHBIX MPOOIEM JAUCIUILUIMHBI, METOAOB HAyYHOTO MMO3HAHMSI, HOBEHIINX JTOCTHKEHUN
HayyHOM MblciM. B yueOHOM  mporecce  JIeKIMsS — BBINOJHSET  METOA0JOTHYECKYIO,
OpPraHU3alMOHHYI0 M HMH(OpMarMoHHYy0 (YHKIMM. JIeKuus pacKpbIBaeT MOHATHIHBIN ammapaT
KOHKPETHOH 0O0JacTé 3HaHUs, €€ MpoOJieMbl, JAeT LEJNbHOE IPEICTaBIEHUE O TUCLHIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.
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[TnaHupyeMbl pe3yabTaThl NP OCBOEHUH 00y4YaroUIMMCs JIEKIIMOHHOTO MaTepuana:

— IOJIy4YCHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBI3aHHBIX 3HAHHUW, YPOBEHb KOTOPBIX
OIIPENEIACTCS LEJIEBOM YCTAaHOBKOM K KayK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEIOIaBaTEIIEM;

— pa3BuTHE  NPO(PECCHOHANBHO—JCNIOBBIX  KauecTB, JIIOOBM K  INpeaMeTy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIILITICHUS.

— MOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHs HAyKU M TEXHUKU U O IPOTHO3E
UX Pa3BUTHA Ha OnmKaiiue rojsl;

— HayyuTCcsd METOAWYECKH oO0pabarbiBaTh Marepuai (BBIACIATh TIJIABHBIE MBICIH U
MOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH MX B PA3IHYHBIX (POPMYIUPOBKAX);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKuMOHHBI ~ MaTepual  MOXKET  COINPOBOXKAATHCA  JEMOHCTpaUued  ClalIoB U
UCTOJIb30BAaHUEM PA3JaTOYHOTO Marepuaja NpU TPOBEIACHUM KOPOTKHUX JIUCKYyCCHHl 00
0COOEHHOCTSIX MPUMEHEHUS OTJENIbHBIX TEMAaTHK 110 JUCLUIUIMHE.

Metoauyeckue yKa3aHMs A OOy4YAIOIIMXCH MO IPOXO0KIACHHIO NPAKTHYECCKHX

3aHATHH

[IpakTuyeckoe 3aHSATHE SBISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHU3alH Y4eOHOTO
Ipolecca, 3aKI0Yarollascs B BBIINOJIHEHUH OOYyYaroIIMMMCS 10J PYKOBOJICTBOM IIpernojaBaTess
KOMIUIEKCAa Yy4YeOHBIX 3aJaHWil C IIeNbI0 YCBOSHHS HAYYHO-TEOPETHYECKHUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Iesnpl0 MPAaKTUYECKOTO 3aHATUS JUIsl 00y4arollerocsl sBJseTcs NPUBUTHE OOydyaroIeMcs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Inanupyemble pe3yabTaThl P OCBOEHUH 00yUYaIOLIeMCsl IPAKTUYECKUX 3aHITH:

— 3aKpeluvleHue, yriuyOlieHHWe, paclIMpeHue W JeTalu3alys 3HaHUM [pu  pelIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  IO3HABATEJbHBIX  CIIOCOOHOCTEW,  CaMOCTOSATEIBHOCTH  MBILUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBJAJCHME HOBBIMM METOJaMM M METOJMKaMU M3y4YeHUs KOHKPETHOW ydeOHOU
JUCLIUIINHBL,

— BBIpAOOTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIEHUSI TOJIYYEHHBIX 3HAHMH s
BBITIOJTHCHMS 3aTaHHI;

— olecnieueHHe palMOHAIBHOIO COYETAHUS KOJUIEKTUBHOM M WMHAMBHUIYyalbHOH (opm
o0OyueHusl.

DyHKINN MPAKTUYECKUX 3aHATUN:

— TO3HaBaTeJbHas;

— pa3BUBaroOIIas;

—  BOCIHTATEJIbHAS.

[To xapakTepy BBIIONHSEMBIX OOYYAIOUIUMCS 3aJaHUM M0 MPAKTUYECKUM 3aHSATHSIM
MOJIpa3AeNsatoTCs Ha:

—  O3HAaKOMHTEIbHBIC, TIPOBOIUMBIE C IENbI0 3aKPETUICHUSI M KOHKPETU3allUU U3YUYEHHOTO
TEOPETUYECKOT0 MaTepuarna;

—  aQHAIMTUYECKHUE, CTaBSIINE CBOCH IICNbIO MOJTYYCHHE HOBOH WH(pOpPMAIMH Ha OCHOBE
(dbopMai30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBIE C TMOJYYCHHEM HOBOM WH(OpMALUU ITYTEM CaMOCTOSTEIBHO
BBIOpaHHBIX MOJXO0B K PEIICHUIO 3a/1a4.

@opMBbl OpraHu3alluyd TMPAKTUYECKUX 3aHSATUH OMPENENAIOTCS B COOTBETCTBHH  CO
crenupuIecKUMH OCOOCHHOCTSAMU Y4eOHON MUCHUIUIMHBI W 1ensMu oOydeHus. OHM MOTYT
TIPOBOMTHCS .
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— B UHTEpPaKkTUBHOM (hopMe (pelieHre CUTYallMOHHBIX 33a]a4, 3aHSITUS 110 MOJICIIUPOBAHHIO
peaNbHBIX YCIOBHUW, [EJOBBIE WIPbI, UIPOBOE NPOCKTUPOBAHHE, HMHTALMOHHBIC 3aHATHS,
BbIC3/IHBIC 3aHATHA B OpraHu3alMu (MpennpusTHsi), JAeloBas ydeOHas urpa, poJyieBas Wrpa,
NICUXOJIOTHYECKUI TPEHHUHT, KeiC, MO3rOBOM IITYPM, IPYIIOBbIC TUCKYCCHH);

— B HE HMHTEPAKTUBHOW (hopMe (BBIMOTHEHHE YINPAKHCHUM, PEIICHHE TUIIOBBIX 3ajad,
pellleHNe CUTYAl[MOHHBIX 33]1a4 U JPYToe).

MeTtoauka IpoBeAEHHS IPAKTUUYECKOIO 3aHATUS MOXKET OBITh Pa3IMYHOM, IIPH 3TOM Ba)KHO

JNOCTHKEHHUE OOIIEeH eI JUCIUILINHEL.

TpeOoBaHMsl K NPOBeIEHUIO NPAKTUYECKUX 3aAHATHIA

[IpakTuueckue 3aHATHS MPOBOIATCA B BHUJE OOCYXKICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KypC€ U B BHJIC
paz0opa BOMPOCOB, KOTOPBHIE MOT'YT BOBHUKHYTh y CTYACHTOB IMPU OCBOCHUU MaTepHaa.

Mertoaunueckue ykazaHus 10 MPOBEICHUIO MPAKTHUECKUX 3aHATUN MPHUBEACHBI B CIETYIOIINUX

nocoOusx nmeromuxcs B oubnuoreke ['YAII B HarleuaTaHHOM U 3JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanust u Bonubl. Tepmonunamuika. Coopuuk 3amau //U.W. Kosanenko,
I0.A. Ky3uenos, M.H.Kyns6unkas, H.I1.JIlaBpoBckas, H.H.JlutBunosa, E.B. Mouaps ,
IO.A. HoBukoBa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpununkxo, E.B. Xoununesa. 0.H.
[apes, B.b.Illlanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. DnektpuuectBo.  MarnetusMm.  Onruka.  COopuuk  3amad.  //MU.  KosaneHko,
H.I1.JIaBpoBckasi, H.H.JIurBunosa, E.B. PyrekoB. FO.H. Iapes, b.®.lludpun, C.A.
[lep6ak 2013. 80 c.

3. KanroBass ¢usuka. COopuuk 3amau //, WM. Kosamnenko, H.IL JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JIL. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes,
C.4 lllepbak, 2004, 56¢.

MeToauyeckue yka3aHus I 00y4alOMIMXCS N0 MPOXO0KAEHUI0 J1a00paTOPHBIX padoT

B xoze BbImoaHeHUs 1a00paTOpHBIX paboTa 00y4aroUIUiics JOMKEH YIIIyOUTh U 3aKPEIUTh
3HaHUSI, IPAKTUUYECKHE HAaBBIKU, OBJIAZIETh COBPEMEHHON METOJUKON M TEXHUKOW IKCIIEPUMEHTA B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapaKTepUCTHKOW  oOywatomierocs.  BrinonHenue
7a00paTOpHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOH
qacTeld ¥ KOHTPOJIBHBIX MEPOIPUATHI.

BeinmonHenue mabopaTopHbIX paboT OOydaroUIMMcs SIBJISETCS HEOTHEMJIEMOM 4YacThio
U3y4eHHs] JUCLMIUIMHBIL, OIpenenseMoil y4yeOHbIM IUIAHOM W OTHOCUTCS K  CpEICTBaM,
00eCreynBaroIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— IpHOOpeTeHHEe HAaBBIKOB MCCIIEOBAHUS MPOLIECCOB, BJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

— 3aKpCIICHHUEC, PA3BUTHUC W ACTAIHU3alUsA TCOPECTUYCCKUX 3HaHI/II\/JI, IMMOJIYYCHHBIX Ha
JICKIUSX ;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TNpHOOpeTeHHEe HABBIKOB CAMOCTOSATENBHOM paboTHI ¢ 1a00paTOpPHBIM 000PYIOBAaHHEM U
npubopamu.

3aganue u TpeGOBaHUS K NPOBEJECHUIO J1a00PATOPHBIX padoT
B Teuenme cemectpa KaxAblii CTYJEHT B COOTBETCTBHUM C paboyeill mporpammoil 1o
quciuiuiiie Pu3nKa JTOJDKEH BBIMOJIHUTH OIpPEAENIEHHOE 4HUCIo JiabopaTopHbiX pador. Ha
KKIYI0 TaOOpaTOpHYIO paboTy IJIAaHUPYETCS HE MEHEee JABYX 3aHATHUMN: OJIHO — Ha BBIIIOJIHEHUE
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MU3MEPEHUH, U OJJHO — Ha 3aIuTy oTdeTa. OTYET MUILETCS HE BO BPEMs 3aHATHUI, a JoMa WUJIU B
OnOIMOTEKE.

B nauane cemecTpa 10 Hayana 3aHSATHA CTYACHT JOJKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHHKE O€30MacCHOCTH TMPHU TPOBEACHUH JIa0OpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCS B CIICIIUATBHOM JKypHAJIE; TaM HY)KHO 00s13aTEIbHO pacTIHCaThCS.

B naGopaTtoputo CTyIeHTBI JOJKEH MPUXOAUTh MOATOTOBJICHHBIMU K Ha3HaYE€HHOH pabore.
HeoOxomumo 3apaHee MpouyuTaTh oONUCaHWE pPabOThl W TEOPETUYECKUE CBEACHUS W3
COOTBETCTBYIOIIIETO pa3zzaena Kypca. He 3a0biBaliTe 0 pPEKOMEHIIOBAaHHOW JIUTEpaType |
00s3aTeNbHO MOTYYUTe B ONOIMOTEKE BCE TTOCOOMSI, BBITTyCKaeMbIe Ka(eapoil.

BreimonHsaTe paboTy CTYIEHTY pa3pemaeTrcs, JIUIIb TOCe JIOMyCKa, MOJYYEHHOTO IOCTe
6ecenpl ¢ mpenogaBarenieM. [IpenomgaBaTens 10KEH YOSIUTHCS, YTO CTYACHT IIOHNUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIE0BATh;

Kakas LeJib Iepe/l HUM TMOCTaBJICHA,

KaKMMHU NMPUOOpaMH U KaK BEIyTCSl U3MEPEHUS;

KaK CJieyeT MPOBOJIUTH SKCIIEPUMEHT.

[TomydeHHBI TOMYyCK K paboTe 0TMEUYAETCs IIPEroAaBaTesieM B )KypHaIe.

B mpomecce BwImoaHEHUs gabopaTOpHON pabOThI HYKHO 00S3aTEIbHO 3alOJHUTH
MIPOTOKOJ HM3MEPEHUH. Y KaXJ0ro CTyJACHTa IPOTOKOJ H3MEPEHHH OJDKEH OBITh CBOW;
BEJICHUE OJIHOTO IPOTOKOJIA HECKOJBKUMH CTYJCHTAMH BMECTE HE momyckaercs. IIpoTokon
BenieTcs Ha jucte popmata A4. B nmpoTokosie T0KHO OBITh OTPasKEHO:

TOYHOE TIOJIHO€ Ha3BaHUE M HOMEp JIabopaTopHOM paboOThl B COOTBETCTBUHU C
METOMYECKHUM II0COOHEM;

dbaMuins, MHALMAIIBI CTYJIEHTA U HOMEP TPYTIIIbI;

(baMuITST 1 MHALHAITBI TIPETIOIaBaTelIs,

TabNMIla TEXHUYECKUX XapaKTEPUCTHK H3MEPUTEIBHBIX MPUOOPOB (HA3BaHHWE MpHOOpa,
pabounii quamnasoH, IeHa JSICHUS, KJIacC TOYHOCTH U JIp.);

nmapaMeTpsl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TOJMKUCH CTY/ICHTA.

Bce 3amucu [OMKHBI BECTUCH ABTOPYYKOM, MIAPUKOBOW, KANMWUISIPHOWM WIIM TEIEBOM
pyudkoil. 3anuch HaOMIOJCHUN M JaHHBIX KapaHJalloM HE JOMYCKAaeTCs, KapaHAalloM MOXKHO
JIUIITH YEPTUTH TAOIHIEI U Tpaduku. BeleHne «9epHOBUKOB MPOTOKOJIAa» U TIEPEIMChIBAHUE UX
B KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHAsl TpaTa BPEMEHU U BO3MOXKHOCTh
JOTYCTUTh OIIMOKY TpH TNepenuchiBaHun. CTapaTeIbHOCTh M aKKYPaTHOCTh JIYYII€ MPOSIBUTH
pu 0(OPMIICHIH OTYETA.

[To okoHUYaHMM U3MEPEHUN MPOTOKOJ O00SA3aTENHHO JAETCS Ha MOJANKCH MPENoJaBaTelio.
be3 aTol moanucH MPOTOKON CUUTAETCS HEACHCTBUTENbHBIM. [loanuchk cTyieHTa B pOTOKOIE
0003HaYaeT, 4TO OH OTBEYAeT 3a BCE IMPOBEJCHHBIC M3MEPEHHS, a MOJIMUCH IPEToIaBaTels
03Ha4yaeT, 4To paboTa JEHCTBUTEIBHO BBHITIONHSIACH M YKa3aHHBIC 3HAYCHHS JCHUCTBUTEIHHO
MOJTy4YE€HBl IMEHHO TEM CTYACHTOM, KOTOPBIA COCTABHJI TIPOTOKOIL.

[To pe3ynbTaram, 3aIKCHPOBAHHBIM B TPOTOKOJIC U3MEPEHUH, CTYICHT JOMa MUIIET OTYET
U 3alMIAeT ero Ha cleAyromeM 3aHsaTuu. [Ipu 3ammre ordeTa MOTYT OBITH 3aJaHBI JIFOOBIE
BOTPOCHI 110 TEOPHH M3y4aEMOTO SIBJICHHUS U T10 TIOJYYECHHBIM pe3ysibTaTaM. 3a MPUHSATHIA OTYET
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NpernoaaBaTellb BBICTABISET CTYACHTY OLEHKY W TOCIe 3TOr0 COOOIIaeT HOMEpP M Ha3BaHHE
cienyromieit 1abopaTopHoii paboThI.

Crpykrypa u popma otuera 0 1adopaTopHoOii padorTe

OT4YeT NOMKEH coAepKaTh CIECIYIOIIUE Pa3aeibl:

1. Ilemb paGoOTHI.

OHa cdopmynupoBaHa B ONHCAHUM JaOOpPATOPHOW pabOTHI, OTTyHa €€ CleayeT
IIEPENUCaTh.

2. Onucanue 1a6OpPaTOPHON yCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO ObITh KpaTkuM. CleayeT OorpaHu4HUTHCS (QYHKIMOHATBHON
WIM 3JIEKTPUYECKOM CXEeMOH yCTaHOBKM. He Hy)XKHO NPUBOAWUTH BHEIIHErO BUIA NPUOOPOB.
Jlanee HeoOXOAMMO oOMHCATh HKCIEPUMEHT U NEPEYUCIUTh H3MEPUTENIbHbIE MPUOOPHI B
TabJIMIIE TEXHUYECKUX XaPaKTEPUCTUK, IEPEHECEHHON U3 MTPOTOKOJIa U3MEPEHUH.

3. PaGouue ¢popmysl.

PaGounmu Ha3pIBalOTCA TONBKO T€ (POPMYJBI, IO KOTOPHIM HEMOCPEACTBEHHO
IIPOM3BOJIATCS BBIYMCIICHUS HCCIeayeMbIX BelnuuH. CneBa B (popMmyse JOHKHO CTOSITh TO, YTO
CJIEJlyeT OIpeNeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM U3BECTHO. Bece mpuBeneHHbIe
(GopMyJIbI 1OJKHBI OBITh IPOHYMEPOBAHBI.

BeiBoa popmyn M mpoMeXyTOUHBIE BBIPDAKEHHS B 3TOM pas/ieie MPUBOIAUTH HE HYXHO.
@opmynbl ISl BBIUMCICHHUS TOTPEIIHOCTEH W TPOBEACHUS MAaTEMaTHYeCKOl 00paboTKH
pe3yIbTaTOB U3MEPEHUM B 3TOM pa3jiesie TOKE HE IPUBOISATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom pasmene ordera JOMKHBI OBITH NPHUBEACHBI BCE M3MEPEHHBIC W BHIUMCICHHBIC
pe3ynbratbl. [lo BO3MOXXHOCTH, MX HYXHO MpEACTaBIATh B BUAE HArjasAHbIX Tabnuu. B
IPUBOJMMBIX 3HAYEHUSX HEJIb3s OCTABIIATD JHUIIHUE JECITHUHBIE pa3pssl (HoapooHee 00 3TOM
noiyer peur Hke). B pabore MokeT OBbITh HECKOJIBKO 3a/JaHUN, BCE OHU JOJDKHBI OBITh
IIPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sToMm pa3zzgene orueTa MOMDKHBI OBITH MTPUBEACHBI TOIPOOHBIC TPUMEPHI BBIYUCICHUN TIO
KaKI0i paboueir dopmyne. He HYy)XKHO MPUBOAWTH BCEX BBIYMCICHUMN, BIOJTHE OCTATOYHO
OJTHOTO TIpUMeEpa Mo Kaxaoil Gopmyre. DTOT pas3nen HyKeH Ui TOro, YTOOBI MPENo1aBaTeio
ObUIO JIeTYe HalTH OLIMOKY B BBIYUCIICHUSIX WIM U3MEPEHUSIX, €CITU TAKOBBIE BCTPETATCS.

6. Beruncienue norpenHocTen.

B »TOM pazgene oryeta JOMKHBI OBITH MPEIACTABIECHBI (OPMYJbI, MO KOTOPHIM
IPOBOAMIIACH MaTeMaTuueckas o0paboTKa pe3ysbTaTOB U3MEepeHU. JJOIKHBI OBITh BbIBEJEHBI
dbopMyIbI, MO KOTOPHIM BBIYHCISUIUCH CHCTEMATUYECKWE W CIIy9ailHBIE TOTPEUTHOCTH U
MPEACTABJICHBI IPUMEPHI BBIUUCICHUMN 110 KaXKI0M U3 HUX.

DTOT paszesn oT4eTa CaMblid CIIOXKHBIN ISl CTYAeHTOB. [0 HemMy OoJbIie BCEro BOIPOCOB, B
HEeM OoJble Bcero omuoOoK. Teopus TMOTPEmIHOCTEH OOBIYHO OBIBaCT HamHMcaHa IS
MOJIFOTOBJICHHOTO YHUTATelNs, 3HAKOMOIO C BbICHICH MaTemaTtukoil. B HacTosimem mnocoOuu
aBTOPBI NMOCTAPAINCH OCTABUTH JIUIIb CAMOE BAKHOE I10 ATOW TEME U M3JIOKHUTh Marepuai 1o
BO3MOKHOCTH IIPOCTO.

7. I'paduku U pUCYHKH.

HeGonpmme rpadmkn ¥ pUCYHKH pa3MeENIAlOTCsS B TEKCTe, a Oonbimme - ¢opmata A4 -
NPUBOJIATCS HA OTIEIBHOM JHUCTe. B 000M ciydae OHM JOJKHBI OBITH TOAMHCAHBI U
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IPOHYMEpPOBaHbl, HA HUX JOJDKHBI OBITH CCBUIKM B TeKCTe oTdeTa. I'paduku 00s3aTeNbHO
BBITOJIHAIOTCS HA MIJLTUMETPOBOM Oymare. Ha xaxoif ocu AOKHO OBITH 0003HAYEHO, KaKast
BEJIMYMHA U B KAaKUX €IMHMIAX BJIOJIb HEE OTKIaibiBaeTca. Ha camMux ocsiX AOIKHBI OBITH
HaHECEHBI TOJBKO Y3JIbl KOOPAMHATHOM ceTKH. M3MepeHHble Ha OIbITE 3HAYEHUS MOAIUCHIBAThH
Ha ocsix He cinexyer. Ha rpaduk o0s3aTelbHO HAHOCSTCS BCE HKCIIEPUMEHTAIbHBIE TOYKH, U
IIPOBOJIUTCS COEIMHAIOMAs UX JUHUA. OKOJIO OAHOW WIIM HECKOJIBKHUX TOYEK OTKJIAIbIBAIOTCA
CHUCTEeMAaTHYECKHUE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpeHHH (moapodHee 00 3TOM Mmoiiaer
peUb HIKE).

8. OKoHUYaTeNbHBIE PE3YJIBTAThl, UX 00CYK/IEHNE, BEIBOJIBI.

B »TOM paznene otuera Hy>)KHO MOABECTH UTOT MPOJEIaHHON paboThl. ClenyeT HanucaTh,
KAKHE MTOJIyYEHBI BEJIMYHUHBI, U C KAKMMU NOTPEIIHOCTAMM.

Ecnu u3mepennst npoBOAUIUCH Pa3HBIMH METOJAaMH, TO 0053aTEIHbHO HY)KHO CPAaBHUTH 3TH
pE3yNbTaThl U UX MOTPEITHOCTH, CIEeTaTh 3aKII0YEHHIE, KAaKOW METO/ JIydllle, TOYHEe, y1o0Hee.

Ecnmu wm3BecTHO TabnmuuHOE 3HAYCHHWE W3MEPEHHOW BEITUYHMHBI, TO HY)XHO O0OS3aTEIBHO
CPaBHHTH €T0 C MOJYYCHHBIM Ha ONBITE 3HAYCHUEM H JJaTh ApTYMEHTHPOBAHHOE 3aKIIOUEHUE 00
MX COBIAJCHUU WIH HECOBIIA/ICHUH.

Ecnu B pabore 3HaueHHs] OJHOM M TOW K€ BEJIMYMHBI MOJIYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YIbTaThl HYKHO 00s3aTEIbHO CPAaBHUThH U J1aTh apryMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBIAJCHUH WJIM HECOBIAIEHUU.

B cinywae, korma Mexay CpaBHHBAa€MbIMM BEIWYMHAMU HMEIOTCA HEIONYCTHUMBIE
pPacXoXKIIEHUs, 3TO HYKHO 0053aTeIbHO OTMETHTHh B OTYETE M BBICKA3aTh IMPEAMOIOKEHHE O
BO3MOJKHBIX IPUYMHAX 3TOTO0 HECOBMAICHHUS.

Ecnmu B pabote CTaBWIOCH HENBI0 MPOBEPUTH KAKON-TO (DM3MYECKUN 3aKOH WM H3yYUTh
SBJICHUE, TO B JAHHOM pa3zjelie He0oOXOAUMO JaThb OOOCHOBAHHBIN OTBET HA MOCTaBICHHBIN
BOIIPOC.

BbIBO/ 1OMIKEH COOTBETCTBOBATH LIETIH PAOOTHI.

TpebGoBanus k oopMIIeHHIO 0TYETA 0 J1abopaTopHOIi padoTe

Otuer 1o nabopaTopHOil paboTe TOJIKEH BBIMOJIHATHCS Ha ucTax ¢popmara A4. 3anucu Ha
JUCTaX BEIYTCS TOJBKO C OJHOM cTOpoHBI. 1o Kpasim jucTa n0KHA OBITH OCTaBliEeHAa paMKa
UpUHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAaX HE HY>KHO, HO W 3aCTynaTh 3a Hee
He cieayer. B paMke B BepxHEM II0JI€ HYXKHO JIMIIb IIOCTaBUTh HOMEpP CTPAHULIBI.
[TpoHyMepOBaHHBIME JTOJDKHBI OBITh BCE JINCTHI OTYETA, HAYMHASI C TpeThero. llepBoIit mmuct —
TUTYJIBHBIA U BTOPOM JINCT — MPOTOKOJI U3MEPEHUM, HE HYyMEPYIOTCSL.

Otuer cnenyer nucatb oT pyku. Ecinu Bbl ucnonb3yere dyxkue 3aroToBkH, TO OyabTe
TFOTOBBI OTBEUYATh 34 BCE «3aMMCTBOBAHHBIE» OIMIMOKH, KOTOPBIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOIl Mepe OTHOCUTCS K (popmyrnam, KoTopble Bbl moacMoTpenn y KOro-to, a He BbIBEIH
camu. Jlydme crnpocuts npenoaasatens. OH MOACKaXET WU MPOBEPUT, MPaBWIbHO JiK y Bac
HOJTy4NJIOCh.

TuTyapHBIA JTUCT pabOTHI MOXET OBITh HAMMKMCAH OT PYKW WIM HaledaTaH Ha MPHUHTEpE.
DJIeKTpOHHAs BEpCHs TUTYJIBHOTO JIMCTa HaxoauTcs Ha caite ['Y Alla.

Meronuueckre ykazaHusi 1O BBIOJHEHUIO J1A0OPATOPHBIX pabOT MPUBEICHBI B CIEAYIOIIUX
nocoOusx nmerommmuxcs B oubnumoreke ['Y AIl B HaneuaTaHHOM U JIEKTPOHHOM BHJIE:

4. Mexanuka. KoneGanus u BosHbl. MonekynspHas ¢usuka. JlabopaTopHblii NpakTUKYM

I/N.N. KoBanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. [lnexotkuna, JI.E. ITorapes,
B.K. Ilpununko,. FO.H. Hapes, b.®. udppun, 2014, 132 c.
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5. DnekrpuuectBo u MarHetusM. Jlabopatopusiii npaktukym// /E.H. Kornukos, C.5. lepbak,
N.U1 Kosanenko, I0.A. Ky3uenos, M.H. Kynsourkas, H.I1. JlaBposckas, H.H. JIutBurOBa,
I'.JI. TInexotkuna, B.K. IIpwmnko, E.B. Pyrekos, , FO.H. [lapes, b.®. [lludpun, 2010,84
c.

6. BoanoBast onrtuka JlaGoparopusii npaktukym //E.H. Koramkos, W.IT. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponuu 2013 68 ¢

7. KBantoBass ¢usuka. Jlabopatopubiii mnpaktukym //I.A. BecumueBa, .11 Kosanenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

Metoanyeckue yka3aHusl AJsi O0YyYAKOIIMXCH MO NPOXOKIECHUIO CAMOCTOSTEIbHOM
padoThI

B Xxoze BBIMIONIHEHUS CaMOCTOSITEBHONH paboThl, 0OydYaIOMIUICS BBIOIHSET PabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTeis, HO 0e3 ero HEemocpelICTBEHHOTO
y4acTusl.

Jisa oOydaromuxcst 1mo 3aouHoil (opme o00ydeHus, camocTosTeNlbHas padoTa MOMKET
BKJIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mnporecce BBINMONMHEHHUS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIIaHUPOBaHUE PAbOUEro BpEMEHHU, KOTOPOE MO3BOJSET UM pa3BUBaTh YMEHUS U
HAaBBIKM B YCBOGHUHU M CHCTEMATH3AIMHU MIPHOOpPETAEMbIX 3HaHUM, 00ECIIEYMBAET BHICOKUH YPOBEHB
YCIIEBACMOCTH B IEPHO]T 00YUCHUS, [IOMOTACT TOIYIUTh HABBIKK MOBBIIICHHS TPOPECCHOHATBHOTO
YPOBHH.

Meroanueckumu Marepuaiami, HaIpaBJIIOIUMHI CaMOCTOATEIIbHYIO paboty
00y4aromuXCs SBISIFOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— MCTOAUYCCKHEC YKa3aHH 110 BBIINOJHCHUIO KOHTPOJbHBIX pa60T (I[J'If[ O6y‘IaIOHII/IXC${ 110
3a04HOM (hopmMe oOyueHus).

MeTtoauyeckue yKa3zaHusl AJisi 00y4arOIIUXCS MO TMPOXOKIAEHUIO MPOMEKYTOUYHOM
aTTecTaluu

[TpomexyTouHas aTTecTamus oOyJaromuxcs npeaycMaTpuBacT OIICEHHBaHHUE
MPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTaTOB O0Oy4deHHs Mo guciuruiiHe. OHa BKIIIOYAeT B
ce0s:

— 92K3aMeH — ¢opMa OIEHKH 3HAHUH, MOJYYSHHBIX O0y4YaIOUIMMCS B MPOLIECCE U3YyUEHUs
BCEH AUCIMILTUHBI UITU €€ YaCTH, HABBIKOB CAMOCTOSTEIbHONU paboThl, CIOCOOHOCTH MPUMEHSTh UX
JJISL pemeHI/m HpaKTquCKHX 3aaa4. 3K3aM€H, KakK HpaBI/IJ'IO, HpOBO}II/ITCfI B HepI/IOZ[
HK3aMEHAIIMOHHOW CECCHUU U 3aBEpIIAeTCs aTTECTAIIMOHHOW OIEHKOH «OTIUYHOY», «XOPOIIOY,
«YIOBIIETBOPUTEIIBHO», «HEYIOBICTBOPUTEIIBHO.

CI/ICTeMa OILICHOK HpI/I HpOBe}IeHI/II/I HpOMe)KYTO‘-IHOﬁ arTecralnu OCyH_[eCTBJ'ISIeTCﬂ B

COOTBETCTBUU C TpeboBaHuamu Ilonoxenuit «O TeKymeM KOHTpOJE YCHEBAaeMOCTH U
pOMEeXyTOuHOM arrtectauuu cryaeHToB ['YAII, oOyuarommuxcss 1O HporpamMmbl  BBICHIETO
oOpazoBanusi» U «O MOIYIbHO-PEUTHHIOBONH CHUCTEME OIICHKH KadecTBa Yy4eOHOH paboThI
crynentoB B 'Y AIy.
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