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AHHOTAIUA

Jucnumimza «®Pu3nka» BXOAUT B 0a30BYI0 4acTh 00pa30BaTEIbHON IIPOrpaMMBbl IOATOTOBKU
obyvaronuxcst o cneruanbHocTH 13.05.02 «CrernuanbHble 3JEKTPOMEXAaHUYECKUE CHCTEMBI
HaIPaBJIECHHOCTh «DJIEKTPOMEXAHUYECKUE CHUCTEMbl CIHEIHUATbHBIX YCTPOHUCTB U HU3JICTUN».
Hucnurmuna peanusyercs kadeapoit Ne3.

JuctumimHa HareneHa Ha GOpMHpPOBAHKE Y BBITYCKHUKA

oOmenpodeCcCHOHABHBIX KOMIIETEHITHMN

OIIK-1 «cnocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MTPOOJIEM, BOZHUKAIOIIHX B

ConepkaHre MTUCIMIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C IpoOieMamMu oOIIei
bu3uKu.

[TpenogaBanvie TUCHUIUIMHBI IPEIYCMATPUBACT CIIEAYIONE GOPMBI OpraHU3aIUN YIeOHOTO
mporiecca: JISKIMH, J1abopaTOpHbIe PaOOThI, MPAKTHUUECKHE 3aHATHSA, CaMOCTOSTENIbHas paboTa
CTYyJIeHTa, KOHCYJIbTAINH.

[IporpaMmMo#l  TUCHUIIIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOEHUS IUCLUILINHBI COCTaBisAeT 13 3aueTHbIX eauHull, 468 yacos.
SI3pIK 00yUYeHUs IO JUCHUILTUHE «PYCCKUI.

I



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Ieau npenosaBaHusi AUCUHUILIMHBI
-[I0JIy4E€HHE CTYJIEHTaMU HEOOXOAMMBIX 3HAHUM U HAaBBIKOB B 00JIaCTU €CTECTBEHHBIX HAYK;
-IIPEACTABIECHUE BO3MOKHOCTH CTYE€HTaM Pa3BUTh U IPOJEMOHCTPUPOBATh HABBIKK B U3MEPEHUSAX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/1aHNe MOJIEP KUBAIOLIEe 00pa30BaTeIbHOIN Cpeibl NPENoiaBaHus sl OCBOCHHUS TEXHUUYECKHX
JUCLIUATIINH.
1.2. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMHM OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI CTYJEHT JOKEH 00J1a1aTh CISAYIOIIUMU KOMIIETCHIIUAMHU:
OIIK-1 «crmocoOHOCTh TPEACTaBIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHHMH Hay4dHYIO
KapTUHY MHPa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIO)KEHHMH, 3aKOHOB U METOJOB €CTECTBEHHBIX HayK
Y MaTeMaTUKN»:
3HaTh — OCHOBHbIE (PU3MYECKHE 3aKOHBI, METO/IbI UCCIICIOBAHMSI U U3MEPEHUIL;
YMETb - IPUMEHSATh 3HaHUS JJIs peleHus NpoecCUOHAIbHBIX 3a/1a4;

2. MecTo nucuMIuInHbI B cTpykType OIl

JucnumimHa Oa3upyeTcss Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTAaMM IpU HU3Yy4YEHUU
CJICAYIOIIMX JUCIUILIINH:

— Jluneiinas anre6pa

— Marematnueckuil aHanu3

— Teopus BeposTHOCTEH
3HaHMA, TONyYeHHblE @PU U3YyYCHUH MaTepuaja [aHHOW JUCHUILUIMHBI,
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U UCIOJIb3YIOTCSA IPU U3YYCHUU APYIHX AUCHUIIINH:

— DJIEKTPOTEXHUKA

— DJIEKTPOHUKA

HUMCIOT KakK

3. OobeMm aucuumiannel B 3E/akageM. yac
Jannbie 06 oOmieM o0beMe AUCIUIUIIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHUIAOB yueOHOU paboThI 1O

IUCLUIUIMHE (U pacipeaeeHue 3TOH TPYA0EMKOCTHU 10 CEMECTpaM) MpeJICTaBlIeHb! B Tabuue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bupn yueOHOM paboThI Bcero TpymoeMKOCTh IO CEMEeCTpam
Nel Ne2 Ne3

1 2 3 4 5

O6Iuast TPY10eMKOCTh 13/ 468 4/ 144 5/ 180 4/ 144

aucunanabl, 3E/(1ac)

Ayoumopnbwle 3auamus, BCEro vac., 204 68 68 68

B mom uucne

aekiuu (JI), (dac) 102 34 34 34

[TpakTryecKkne/CeMUHAPCKUE 3aHATHS 51 17 17 17

(I13), (9ac)

naboparopusie padotsi (JIP), (uac) 51 17 17 17

KypcoBoii mpoekT (padota) (KII, KP),

(qac)




DK3aMeH, (4ac) 126 36 54 36

CamocmosamensHnas paboma, BCEro 138 40 58 40

Bua npoMe:kyTOYHOT0 KOHTPOJIS: 9K3., OK3. OK3. OK3.

3adet, Audd. 3a4ueT, sk3aMeH (3aver, IK3.,

Audd. 3a4, Ik3.) k3.

4. Copep:xkaHue TUCHHILTHHBI
4.1. PacnpenesieHue TPyJA0eMKOCTH JUCHUTIIIHHbBI
Mo pa3jiesiaM ¥ BUAaM 3aHATHH
Pasnesnsl U TeMbl TUCHUIUIMHBI U HX TPYIOEMKOCTh IPUBE/CHBI B TAOIHUIIC 2.
Tabnuna 2. — Pa3nensl, TeMbl TUCIUTUINHBI U HX TPYIOEMKOCTh
Pazgenpl, TeMbI JUCITUTIIMHEL Jlexkuun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 11 6 5 14
Pasnen 2. KoneGanus 1 BOJIHBI 11 5 6 13
Pasnen 3. MosekynspHas Gpu3uka 12 6 6 13
Hroro B cemecTpe: 34 17 17 40
Cemectp 2
Paznen 4. DIeKTpUIECTBO 11 5 6 19
Pasnen 5. Maruetusm 11 6 6 20
Pazzmen 6. Onruka 12 6 5 19
Hroro B cemecTpe: 34 17 17 58
Cemectp 3

Pasnen 7. KBanToBas ontuka 11 5 6 13
Paznen 8. KBanToBas MeXaHHKa 11 6 6 14
Pasnen 9. Craructuueckas Gpuszuka 12 6 5 13
Hroro B cemecTpe: 34 17 17 40
Hroro: 102 51 51 0 138

4.2. CopepixaHue pa3iejioB U TeM JEeKIHOHHBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH TIPUBEACHO B TabmuIe 3.

Tabnuna 3 - Coneprxkanue pas3/ieJoB U TEM JIEKIIMOHHBIX 3aHATUI

Howmep paznena

Ha3sanue n COACPIKAHUC Pa3JACI0OB U TCM JICKHMOHHOT'O IIUKJIa

Pazgen 1.

Mexannka




[Ipenmer Mexanuku. Mexanuyeckoe ABkKeHHue. [lonaTtue
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOM MEXaHUKE. YpaBHEHHUS
JIBWKEHUs. ['paHUlBl  OPUMEHUMOCTH  KJACCUYECKOHM  MEXaHHUKH.
PenaTuBucTCcKas 1 KBAaHTOBAs MEXaHUKA

Kunematuka paBukeHHsT MaTepuaibHO TOukd. CKOpPOCTh H
yckopenue. HopmanbHOe U KacaTenbHOE yCKOpeHus. Pannyc KpuBHU3HBI
TpaekTopuu. OCHOBHasl 3ajaya KHUHEMAaTUKH MaTepualibHOM TOUKH.
Kunemartuka aBmxeHus abCONIOTHO TBEpAOro Tena. BpaieHnue tBepaoro
TeJa BOKPYT HEMOJABIKHOM ocu. CBS3b JIMHEHHBIX U YIJIOBBIX BEIHYUH
MIPU BpalllaTeIbHOM JBUKEHUU.

Wnepuumanehele  cucreMbl  orcueta.  OCHOBHBIE — 3aKOHbI
KJIACCUYECKOM JuHaMUKH - 3akoHbl HproroHa. OcHOBHasg 3anaua
JUHaMUKHN MaTepHaHBHOﬁ TOYKH. HGI/IHepLII/IaJII)HI)IC CHUCTEMBI OTCUCTA.
Cunpl uHepuuu. 3aKoH coxpaHeHMs uMmyibca. LleHTp Macc u ero
nBwkeHue. Cuctema eHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »Heprus.
ITons cun. KoHcepBaTWBHBIE W JHUCCHUNATUBHBIE CHJIBL Y CIIOBHE
MOTEHIIMATBHOCTH ~ TIOJIA CHJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[lorenumanbHass sHeprusg cucrembl. CBs3b MEXJIYy HNOTCHLHAIbHON
SHEpPrued M TMOJIEeM KOHCEPBATHUBHBIX CHJ. 3aKOH COXpaHEHMUs
MeXaHU4ecKou sHeprun. CUcTeMbl €IUHUII.

MOMEHT CuJIbl U MOMEHT UMIYJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEeHHMs] MOMEHTa HUMITyJlbca. MOMEHT HMITylbca TBEpPAOro Tela
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
ypaBHEHHE JMHAMUKH BpalllaTeJIbHOTO JBHXKEHHS TBEPJIOTO Tena.
Kunerndeckass sHeprusi BpalalolIerocss TBEPJAOTO Tea. YpaBHEHUS
JIBIDKEHUSI M YCJIOBHSI paBHOBECHS TBEPOTO TEa.

[Tpuniun otHocuTenbHOCTH ["anunes, mpeodpasoBanus anuies.
[Toctynatel cienuaibHON TEOPUU OTHOCUTENbHOCTH. [IpeoOpa3oBanumst
Jlopenna u cienctBus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXaHUKH.
WuTepBa, ero UHBapuaHTHOCTh. PensituBucTCKUit nMItysibec. OCHOBHOE
YpaBHEHUE PEIIATUBUCTCKON JUHAMUKHU. KuHeTnueckas sHeprus
pENATUBUCTCKOMN YacTullpl. CBsI3b Macchl M 3HEPTUU. CBsI3b MEXIY
SHEpruel 1 UMIyIbcoM yacTuilbl. OCHOBHBIE HJIeU 001IeH Teopuu
OTHOCHUTEJIBHOCTH

Paszgen 2

dusuka xojed0aHui U BOJIH

l'apmonunueckui Hu AHTapMOHUYECKU I OCLIMJLIATOP
(MareMaTH4YeCKUil MasTHHUK, (PU3MYECKHd MasATHUK, KOJEOaHUS TOJ
neiictBueM yrpyroi cunsl). Crnoxxenue koneOanuii. Ousnyueckuii CMbICI
CIIEKTPAJIbHOIO Pa3JIOKEHHUS. HuddepennnansHoe YpaBHEHHE
koneOanuii. CBoOoaHbIe, 3aTyxaromue KoJjieOaHus. BwIHYyXIeHHBIC
KosieOanus. Pe3oHaHc.




Kunemartrka BOJTHOBBIX MPOIECCOB (TUIOCKHE U ChepruecKre
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHiun cyneprno3unuu. JHeprus
BOJIHBI. [ToTOK SHEeprun. UHTEHCUBHOCTH BOJIHBI. CTOsYas BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTHKH 3BYKOBOM BOJHBIL. D dekt ormmepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonekynsipHas ¢puznka

TepmoauHaMu4eckne cOCTOSHUS U mporecchl. [lonsTie pyHKunu
cocrosHus. BuyTtpennss sueprus. KommyectBo terorsl. Paborta Tena
OpU U3MEHEeHMH ero obObema. IlepBoe Hauano TepMOJUMHAMUKH.
Temneparypa M BHYTPEHHSsS OSHEprus Kak (YHKIMS COCTOSIHMAL.
TennoemkocTs. DHTpomnus. Bropoe u TpeThe Hadana TEPMOJUHAMUKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B ipupoze. TepmoanHamMudeckre GyHKINH.

WneanbHblii Ta3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEPIHS,
TEIUIOEMKOCTH, ypaBHEHHe anuabartel, paboTa TpH  pa3IMYHBIX
nporeccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
MakcBemna. CKOpPOCTH  TEIUIOBOIO  JBMXKEHUS Mosekyn. CpenHss
KUHeTHYecKasi Heprus Mosekyin. OCHOBHOE ypaBHEHHE KHHETHUYECKOH
TEOpUM HJealbHbIX Tra3oB. Pacmpenenenue bonbimana. DHTponus u
BEpOSATHOCTh. (Da30oBble pPABHOBECHS M TPEBPALICHUSA. JJIEMEHTHI
HEPAaBHOBECHOW TEPMOJAWHAMHUKHU. SIBICHUS NeEpeHOca, KUHETUYECKHE
spneans. KonpeHcupoBanHoe coctosiHMe. KuHematnka W JWHaAMHKa
JKUJKOCTEN U ra3oB.

Pazmen 4

DIIeKTPUUIECTBO.

DNeKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHHUsI 3JIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cuctems! enunaun. [IpuHnmn cynepno3unmu.
CucteMsl 3apsHKEHHBIX YacTULl. DIIeKTpUUYecKUi qumosnb. Pabota cun
BIIEKTpOCTaTHYECKOro noJisl. Teopema 0 IUPKYJIALMHA BEKTOpA
HanpsKEHHOCTHU. [I0TeHIIMaIbHOCTD 2JIEKTPOCTATHYECKOTO TIOJIS.
HanpskeHHOCTh M MOTEHIMAII AJIEKTPOCTATUYECKOTO MOJIS. CBA3b MEKIY
Humu. Teopema ["aycca u1sl SIEKTPOCTaTUUECKOTO MOJISl B BAKyyMe.

[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

DneKTpocTaTHKa B BellecTBe. Tumsl Au3iekTpukoB. [lonspuzanus
IuaNIeKTpuKoB. CBOOOAHBIE M CBA3aHHbIE 3apsanbl. JuanexTpuueckas
BOCIIPUUMYHMBOCTD. JIM3IEKTpUUECKass MPOHULAEMOCTb. DJIEKTPHUYECKOE
cMmemenne (MHAykuus). Teopema [aycca Ui 3JI€KTPUYECKOTO TOJS B
JUDJIEKTPUKE. Y CIOBMSI Ha IPAaHULE pa3jliena ABYX IUMIEKTpUKoB. [loie
BHYTpU TPOBOJHMKA M y e€ro mnoBepxHocTH. OOmas 3agauda
AIIEKTPOCTATUKH. DIEKTPOEMKOCTh IIPOBOIHUKA.

Kongnencaropbl. DHeprust CHUCTEMBI JJIEKTPUUYECKUX 3aps/IOB.
OHeprus 3apsoKeHHOro MnpoBojgHuKa. OObeMHas IUJIOTHOCTh SHEPruu
AIIEKTPUYECKOTO TOJISL.

VYcnoBus CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKAa. Y PAaBHEHHE

HCIMIPEPBIBHOCTHU. BHCKTpOI[BI/I)KyIJ_IaSI cuna. HemoTeHUMaabHOCTh MO




CTOpOHHMX cwil. 3akoHbl Oma u JIxoynsa-JIeHnma B MHTErpagbHOW U
nuddepeHmaIbHoR Gpopmax.

Paspen 5

DNeKTpoANHAMUKA

MaruuTocraTuka B BEIECTBE. HamaramyeHHOCTS.
MonekynspHable TOKH. MarHutHas BOCIPUUMYHMBOCTh. MarHutHas
MPOHULAEMOCTh. Hamnpss>KeHHOCTh MarHUTHOTO IMoJsA. /[namarsHeTukw,
napaMarHeTuku, (eppomaretuku. Teopema O UHPKYISALIUKA BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepeHiuanbaas
dbopMbI). YciioBuUS HA TPaHUIIE JBYX MarHeTUKOB.

3akon Dapanes. [IpaBumno Jlenna. CaMOMHITYKIIMS.
NuaykTtuBHOCTE. B3anuMHas naaykuus. BzauMaass ”HAYKTUBHOCTD.
OObeMHas IOTHOCTh SHEPTUU MarHUTHOTO ToJIsL. BuxpeBoe
anekTpuueckoe noje. Tok cmemenus. Cucrema ypaBHeHU MakcBeia.
Marepuanibibie ypaBHeHus. KBazucranmonapHeie TOkd. IHBapHaHTHOCTh
ypaBHEeHHI MakcBeuia OTHOCUTEIIEHO 1peoOpa3oBanwmii JlopeHta.
[IpuHUMIT OTHOCUTENBHOCTH B JIEKTPOJIUHAMUKE.

Pasznen 6

OnTuka.

BonHoBoe ypaBHeHME [UIsl 3JIEKTPOMarHuTHOM BoHbI. CBOMCTBA
AJIEKTPOMAarHuTHeIX BOJH. Bekrop IlolinTrHra. IHTEHCUBHOCTH CBETA.
D¢ dexr Homnepa ais 37eKTPOMarHUTHBIX BOJIH. OTpakeHue u
npesiomienue ceera. Ontudeckoe nzodpaxenue. [Tpunun depma.
WnTepdepenius ceeta. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb.
Hudpaxnus csera. [punuun ['toiirenca-®penens. Meron 300 Openens.
Hudpaxnus OpayHrodepa Ha menu U JUPPaKIHOHHOMN perieTKe.
I'onorpaduu. EcrecTBeHHBIN 1 MONsIpU30BaHHbIN CBET. 3aKOH Mastoca.
[Tonsspu3zanus cBeTa nNpu OTpaKEHNUHU U MPEIOMIIEHUH. 3aKoH bprocrepa.
JBoriHoe ntydyenpenomiienre. HopmanbHas U aHOMalIbHAs! JUCIIEPCHUS.
dasoBas u rpynnosas ckopoctu. opmyna Panes. Dnementsl Pypre -
OINTHKH.

Pazmen 7

KBanroBag ontuka

TennoBoe u3nydenue Ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBanroBas ontuka. @Porospdekr, onbiTel CroneroBa. DOTOHBI.
[aBnenune cBera. KopnycKyJIsIpHO-BOJIHOBOM Jyallu3M JJId  CBETAa.
O¢ddext Komnrona.

Paspnen 8

KBanroBag mexanunka

Teopus bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®azoBas u
rpynmnoBas CKOpOCTH BOJIH e bpoitns. BonHoBoi maker. CTaTuCTHYECKOE
HCTOJIKOBaHWME BOJH Jne bpoiurd. IlpuHnun  HeomnpezneneHHOCTH
['eitzenbepra. BonHoBas ¢yHKIMS, €€ OCHOBHBIE cBoMcTBa. Omeparopsl
¢u3nyeckux BENMYMH. BpeMeHHoe U CTallMOHApHOE YypaBHEHHUE




[lIpenunrepa, KBaHTOBBIE COCTOsIHUS. KBaHTOBBIE ypaBHEHUS JIBHXKCHHUSI.
CBoOonmHas yactuma. Yactuma B OECKOHEUHOW MOTEHIIMATBHON sIMe.
KBanrtoBblii ocuuuiarop. HyneBas »sHeprus, HyneBble KojeOaHUs.
[TpoxoxkaeHre YacTUIBI 4Yepe3 MOTCHIMANbHBI Oapbep. TyHHEIbHBIN
¢ Pexr.

ATOM BOZOpOJAa B KBAHTOBOW MexaHuke. KBaHTOBbIE uwMcIa.
OpOuTanbHBIi MEXaHWYECKUH M MAarHUTHBIM MOMEHTBHI JJIEKTPOHA B
atome. OpOurtanpbHOoe rUpoMarHuTHOe oTHomeHue. OmnbiT [llTepHa u
I'epnaxa. Cnun snektpoHa. [IpuHIUN TOXIECTBEHHOCTH MUKPOYACTHIL.
@®epmuorbsl U 0030HBL. CUMMETpUsT BOJHOBOW (DYHKIIMM CHCTEMBI
onuHaKoBbIX yacTtuil. [lpuaiun Ilaymu. OOBsSicHEHHE TMEPUOAMYCCKON
cuctemsl iemMeHToB J[.M.MenaeneeBa. JHEpreTUUECKUd CIIEKTP aTOMOB
u MouiekyJl. [Ipupona XxumMudeckoi cBsizH.

Pasnen 9

Craructuueckas Gpusnka

Craructuueckuii meton. @a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTrcTHYEeCKOE UCTOJIKOBaHUE SHTponuu. CBOOOIHAS SHEPIHUsL.
CratucTudeckoe ONHMCAaHUE KBAHTOBOM CHUCTEMBI, pa3IMyhe  MEXIY
KBaHTOBOMEXAaHUYECKOU U CTaTUCTUYECKOU BEPOATHOCTSIMH.
Knaccuueckags ~ craructuka  MakcBemna-bonsinmana.  KBaHTOBBIE
cratuctuku Pepmu-/lupaka u boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX
CTaTUCTUK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOTO — rasa.
OnexkTpoHbl B Kpuctaimax. OHeprusi @epMmu, BbIPOKACHHBI U
HEBBIPOXKJCHHBIA  DJIEKTPOHHBIM Tra3. OJIEKTPOHHAs TEIUIOEMKOCTb.
TermnoeMKoCTh  KpUCTAJUIMUECKOM pemeTku. Kraccuueckas Tteopus,
teopus DiiHmTeiHa u Jlebas. ®ononbl. DOTOHHBINH ra3.

4.3. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHUS

TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.
Tabnuna 4 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

No T No

| Temsl MIPAKTUYECKUX 3aHATUN DopmbI paKTHYECKUX anaThii | | PYAOSMIOCTE, | pasiena
n/m (qac) JUCIIAII-

JINHBI
Cemectp 1
1 Kunematuka u nuHaMHKa Pemenue 3amau 2 1
MaTepuaIbHOW TOUKH
2 Kunemartuka u nuHaMuKa Pemenue 3amau 3 1
a0COJIIOTHO TBEPAOTO Tela
3 CnennaibHasi TeOpuUs Pemenue 3amgau 3 1
OTHOCHUTEILHOCTH
4 Kunemartuka u nuHaMHKa Pemenue 3amau 3 2
KoJIEOaHUI
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XapaKTepUCTUKU BOJIHOBBIX Pemenue 3anau 3 2
IPOIIECCOB
MonekynspHo- Pemenue 3amau 3 3
KMHETUYecKasi TeOpUs
Cemectp 2
HanpsixeHHOCTD M Pemenue 3anau 3 4
MTOTCHIIUAT
AIIEKTPOCTATUYECKOTO TTOJISI
JIB>KeHUE 3apsKEHHBIX Pemenue 3amau 2 4
YacTHll B
ANEKTPOCTATUYECKOM I10JI€
JIMnJIeKTpUKY B Pemenue 3amau 2 4
AIIEKTPUYECKOM TIOJIE.
Konnencaropst
XapakTepuCTUKH Pemenue 3amau 3 5
AIEKTPUYECKOTO TOKA
Wuaykuust MarHUTHOTO Pemenue 3amau 3 5
noJis. CUjbl B MArHUTHBIX
TOJISIX
3aKOH AJIEKTPOMATrHUTHOMN Pemenue 3anau 2 )
unaykuuu ®Papanes. Padbora
B MarHUTHBIX MOJISAX
Wntepdepennus, Pemenue 3anau 2 6
T paKIus, MOISpU3aLus
Cemectp 3
TermoBoe n3nyyenue, Pemenue 3amau 2 7
dboTorddext
O¢ddext Komnrona, Pewenue 3anau 3 7
cBOiicTBa (POTOHOB
AToM Bogopoaa Pewrenue 3anau 3 8
Jlocrynarsl bopa
CoortHoleHne Pemenne 3amau 3 8
HEOIPEECTEHHOCTEN
I'eitzenOepra, BOTHBI 1€
bponna
VYpasuenue lllpenunrepa Pemenue 3anau 3 8
[MoTennmansHbIe Oapbepbl
KBanToBas cratuctuka Perienue 3amau 3 9
Bcero: ol




4.4, JlaGopaTopHble 3aHATHA
Tembl J1a0OPAaTOPHBIX 3aHATHH W WX TPYAOEMKOCTh IpHBEICHBI B Tabmuie 5. JlabopatopHbie

11

paboTHI BEITIOTHSIOTCS B pAMKaX BBIICTICHHBIX YI€OHBIX 9acOB MO BEIOOPY MperoaaBaTes
Tabmuma 5 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

e HaumenoBanue 1abopaTopHbIX paboT Tpynoemkocts, |y, paszacna
n/m (1ac) JUCLUTIIINHBI
Cemectp 1
1 MasitHuk MaxkcBeia 4 1
2 HakionHbI# MasiTHUK 4 2
3 CTOJKHOBEHHE 1IAPOB 3 1
4 MareMaTtnueckuii 1 000OPOTHBIN MasTHUKH 3 2
5 OrnpeneneHre CKOPOCTH 3BYKa B BO3AYXeE 3 3
Cemectp 2
6 OrnpeneneHue 31eKTPOEMKOCTH KOHAEHCaTopa 4 4
7 HccnenoBanue penakcarmOHHBIX KOJIeOaHMIA 4 4
8 OnpeneneHre ropu30HTAIBHON COCTaBIIAIOIIEH 3 5
HAMPsDKEHHOCTH MarHUTHOTO TIOJIST 3eMIT!
9 OnpeneneHne yaenpbHOTO 3apsiaa dICKTPoHa 3 5
10 Konbna Herorona 3 6
Cemectp 3
11 IIpoBepka 3aKOHOB TEIJIOBOTO U3JIy4EHUs 4 7
12 Bremnnii porosaddexr 3 7
13 D¢ ekt Xomna B repMaHUM 4 9
14 OmnpeneneHre NOTEHIHUAIOB BO30YKIEHHS aTOMOB 3 8
15 Onpenenenre MUPUHBI 3aMIPEIIEHHON 30HbI 3 9
MOJIYTIPOBOTHUKA
Bcero: | 51

45. KypcoBoe npoektupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO




4.6. CamocrosiTeibHasi padoTa 00y4arommxcst
Bupl caMmocTosTenbHON paboOThI M €€ TPYI0EMKOCTh IIPUBEICHBI B TA0IUIIE 6.

Tabnuua 6 Bugsl caMmocTosTeTbHON pabOTHI M €€ TPYJOEMKOCTh

Bun camocrostensHON pabOTHI Bcero, uac | Cemectp 1, yac| Cemectp 2, yac| Cemectp 3, uac
1 2 3 4 )
CamocrosiTeJibHasi padoTa, BCero 138 40 58 40
W3y4YEHHE TEOPETUYECKOTO MaTepHaa 69 20 29 20
mucuutuinasl (TO)
[Moxroroska k Tekymemy koHTpoito (TK) 69 20 29 20

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSTEIbHOM

patdoThl 00yYaKOIIMXCH MO JUCHUIINHE (MOTYJIIO)

Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTEIbHON pabOThl 0OydYarOMIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI
6.1. OcHoBHas JiMTEeparypa

[lepeuens OCHOBHOM NTUTEpATypHI IPUBEACH B TabnuIe 7.
Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATyPHI

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

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe nocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynsipHas ¢puzuka

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DnexTpuuecTBO U MarHeTu3M. BosHbl.
Ontuka.

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(91), 'CU3(1)
3 1. 2014. T.3. KBanToBas ontuka. ATOMHas (pU3HKa.
®usnka TBeproro Tena. du3znka aTOMHOTO sIIpa |
AIIEMEHTAPHBIX YaCTHUI]

[53(075) CagenweB U.B. Kypc ¢usuku: YuebHoe nocodue B 3.T. DO(2), I'C(98)

Cl12 T.2. DnextpuyectBo. Konebanus u BonHbl. BonHosas
onrtuka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), III°(6)
martiur, 2015

[53(075) Tpodumona T.U. Kypc ¢puzuku. 2007, ®0O(3), I'C(27
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T76]
6.2. JlonoJIHUTE/IbHASA JIUTEpaTypa
[lepeueHp AOMOIHUTENBHON JINTEPATYPHI IPUBECH B Ta0nuIIE 8.
Tabnuma 8 — [lepedeHb AOMOTHUTEIHHON JTUTEPATYPHI
Hludp bubnuorpaduyeckas cceuika/ URL | KonnyecTBo 3x3eMILIsIpoB B OMOIHOTEKE
azapec (KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzukn. 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 3ak0HBI. M.: ®us-
matiuT, 2015
[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), IIT'(18)
OcHoBHbIe 3aK0HBI. 2015
534.2(075) 1U83] Hponos U.E. BonHossie dO(63), I'C(14), IIT'(8)

npouecchl. OCHOBHbIE 3aKOHBI. M.:
®us-mataur, 2015

530.145(075) 183

Wponos N.E. KantoBas ¢pusuka. | ['C(66), [II'(16)
OcHoBHbIe 3aK0HBI. 2015

[531 B83]

Wponos N.E. dusuka D0O(3), I'C(138), I1I'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015,

7. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

HMHTEPHET, Heo0X0AUMBbIX /1JIsl 0CBOEHHUS AUCIHMILIMHDBI
[Tepeuens pecypcoB uHpoOpMaroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xonumeix

AJIs1 OCBOCHUA AUCHUIUINHBI IIPUBEACH B T8.6J'II/II_IC 9.

Tabmuma 9 — Ilepedyens pecypcoB uH@popmannoHHo-Tenekommynukanuonnoi cetu MHTEPHET,
HEOOXOJUMBIX JJISl OCBOCHUS TUCIUTUIHHBI

URL axpec HaumenoBanue
(http://lib.aanet.ru/) bubnunoreka ['VYAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru ®dwusuka 2
http://Ims.guap.ru ®dwusuka 3

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJOTUI, HCIOJIb3yeMbIX NMPHU
OCYIIeCTBJIEHUMH 00Pa30BaTEeILHOI0 MPOoIecca M0 JUCHUILINHE

8.1. IlepeyeHb NPOrpaMMHOro odecneyeHust

[TepeueHsb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus pencTaieH B Tadbmuie 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecredeHus



http://lib.aanet.ru/
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Ne i/t HauMmenoBanue

He npenycmorpeno

8.2. Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIOIB3YyEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeICTaBiIeH B Tadmuie 11.
Ta6mmma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MaTepl/IaJILHO-TeXHI/I‘leCKaH 6333, HCOﬁXO)II’IMaﬂ AJIA OCYIIECTBJICHUS

OﬁpaSOBaTeJII)HOFO nmponoecca 1mo IMCumIJanHe
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TabuIe 12.

Tabmuma 12 — CocraB MaTepraibHO-TEXHHYECKOH 0a3bl

Howmep aynutopuu
Ne ni/mt HanmeHoBaHME COCTABHOW YacTH MaTepUAIbHO-TEXHUYECKOM 0a3bl (ipu
HEO0OXOAMMOCTH)

1 JlexuumonHas aynuropus

2 CrneunanusupoBanHas jadopatopust «MexaHuKa» 31-04

3 Crnieunanu3upoBaHHas 1adopaTopusi «NEKTPOMArHeTU3M 32-04

4 CrneunanusupoBanHas gabopatopusi «OnTuka» 32-06

5 CneunanusupoBanHnas naboparopusi «KBantobas dusmka» 32-03, 32-05

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIfd MPOBCACHUA l'IpOMe)KyTO‘{HOﬁ arTrecranmum

00y4aroIUXCcH M0 JUCHUIJINHE
10.1. CocraB (hoH1a OIICHOYHBIX CPEACTB MPHUBEACH B Tabuuie 13
Tabnuna 13 - CocTtaB ¢oH/1a OLIEHOYHBIX CPEJICTB AJIsi IPOMEKYTOUHOUN aTTEeCTAIlNH

Bua npomexyTo4HON arTecTannu IIpuMepHBIii IEpeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Cnucox BOITPOCOB K 3K3aMCHY

10.2. TlepeueHb KOMIMETEHIMH, OTHOCSIIUXCA K IUCHUIUIMHE, W JTanbl MX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHHUS 00pa30BaTEIHHOM MPOTPaMMBbI IPUBEICHBI B Ta0uIle 14.

Tabmuua 14 — IlepeueHb KOMIETEHIMH C yKa3aHMEM 3TamnoB UX (OPMHUPOBaHUS B Ipolecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Otanbl GOPMUPOBAHKS KOMIIETEHITUN 10
Howmep cemectpa
JUCHUILIMHAM/TIpaKTHKaM B nporiecce ocBoenus OI1

OIIK-1 «cnocoOHOCTH BBHISBIISTH CCTCCTBCHHOHAYYHYIO CYIIHOCTH HpO6HCM, BO3HHUKAKOIIUX B
HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTHU, 1 MMPUMCHATH COOTBCTCTBYIOH_IHﬁ (I)I/ISI/IKO-
MaTeMaTHU4YeCKUi amnrmapar Ijist ux (I)OpMaJ'II/BaLII/II/I, aHajIn3a u BBIpaGOTKI/I PCLICHUS»

1 dusuka

dusuka

dusuka

HpI/IKJ'Ia,Z[Ha}I MCXaHHKa

HpI/IKJ'Ia,Z[Ha}I MCXaHHKa

OB wWwnN

HpOCKTHpOBaHI/Ie N KOHCTPYHUPOBAHHUE OIJICKTPOMECXAHUYCCKUX
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CHUCTECM CIICHHMAJIbHOI'O Ha3HAYCHUA

10

[IpoexkTupoBaHre M KOHCTPYHPOBAHHE HIIEKTPOMEXAHUYECKHX

CHCTEM CIICHHUaJIbHOI'O Ha3HAYCHUA

10.3. B kadecTBe KpUTEPHEB OLICHKH YpPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) Y OOYYArOITUXCS
KOMIIETEHIIMM IPUMEHSAETCS ILIKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBl YHHBepcuTeTa. B Tabnuue
15 mnpencraBinena 100—OamnpHass u 4-OayutbHas IIKanbl IS OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETEHIINH.
Tabmuua 15 —Kpurepun onieHKH ypoBHSI COOPMHUPOBAHHOCTH KOMITETCHIUH

Or1eHKa KOMITETEHITHHN

100-
OaUIbHAS
[Kana

4-GautbHAas
LIKaiga

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

85<K <100

«OTIIMYHO»
<Ga4YTCHO»

- o0ydyaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepHa;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONMpasiCh HAa 3HAHUS OCHOBHOW W JIONOJHHUTEIBHOW JMTEPaTyphl,
TECHO MPUBS3IBAET YCBOCHHBIC HAyYHBIC MOJIOKCHHSI C TIPAKTHUCCKOM
NESATSIILHOCTHIO HAPABIICHHUS;

- yMeJIO OOOCHOBBIBACT U aPTYMEHTHPYET BBIJIBUTaEMbIC UM UJICH,

- JieJaeT BEIBOIBI U 0000IIEHH;

- cBOOOJTHO BJIAJICET CUCTEMOM CICIIHAIM3MPOBAHHBIX MOHATHH.

«XOpOLIO»
(Ga4YTCHO»

- 00y4aroIIUiiCcsS TBEPIO YCBOMJI IIPOrPaMMHBINA MaTepuall, TPaMOTHO U
10 CYIECTBY U3JIaraeT ero, ONHUPasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYpPHI;

- HE JIOIYCKAeT CYNIECTBEHHBIX HETOUHOCTEIH;

- YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW EATCIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HaYYHBIC MTOJIOKEHHUS,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CHUCTEMON CIEIUATM3UPOBAHHBIX MOHSATHH.

55 <K <69

«yZI0BJIETBO-
PUTETBHO»
«GaYTEHO»

- oOyyaromuiicss yCBOWJI TOJBKO OCHOBHOM NpPOTrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPaTyphl;

- JIOIYCKaeT HeCYyLIeCTBEHHbIE OUTMOKHU U HETOUYHOCTH;

- UCHBITBIBAECT 3aTPYJHEHHs B IPAKTUYECKOM NPUMEHEHUM 3HAHWM
HaIlpaBJICHNUS,

- ¢1a00 apryMeHTHPYET Hay4HbIe MOJIOKEHMS;

- 3aTpyAHseTCs B (OPMYJIMPOBAHUH BBHIBOJIOB U 0000IEHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CIENUATN3UPOBAHHBIX ITOHSATHI.

«HEYJIOBJIETBO
PUTEIEHO»
«HE 3a4TEHO»

- oO0ydaromuiicss He YCBOWJI 3HAUUTEIBHOW YacTH MPOTPAMMHOTO
MaTepHana,

- JIONyCKaeT CYIIECTBEHHblE OMIMOKH ¥  HETOYHOCTH
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

- HCTIIBITBIBAET TPYAHOCTH B MIPAKTUIECKOM MPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTUPOBATh HAYYHBIE TIOJOKEHHUS;

- He (OPMYIIUPYET BBIBOJIOB U 00OOIIEHHIA.

npu

10.4. TumoBble KOHTPOJBHBIEC 3aJaHHUS WJIH UHBIE MaTEPHAIIbI:
1. Bompocs! (3a1aun) 1uis sk3aMena (taduma 16)

Tabmuma 16 — Borpocs! (3a1a49m) IS 9K3aMeHa

Ne /1t

[lepeuens BonpocoB (3aa4) AJs IK3aMeHa

Cemectp 1
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OcHoBHbIE KHHEMaTHUECKHE TOHATHSL. KnHeMaTnka MaTtepuanbHoi Touku. CKOpOCTh U

1 YCKOpPEHHE MaTEepUaJIbHOU TOYKHU

2 YckopeHue mpu MI0CKOM KPUBOJIMHEHHOM JBUKCHUH

3 Kunemarnka abCOMIOTHO TBEPAOTO Tela

4 CBs13b TMHEWHBIX U YIJIOBBIX BEIMUYUH

5 O06001IeHHBIE KOOPUHATHI U CTETIEHU CBOOOIBI

6 OcHoBHas 3a/1a4a KHHEMATUKH 711 MAaTEPUAIBHON TOYKHU

7 3axonsl HeroToHna

8 3akonsl Keriepa v 3aKk0H BCEMUPHOTO TATOTEHUS

9 [Ipunuun nerepMuHU3Ma

10 3aKOH COXpaHEHHUsI UMITYIIbCa

11 Teopema 0 IBMKEHUH LICHTPA Mace

12 I'paBUTaIIMOHHAS ¥ UHEPTHAS MAacChI

13 MOoOMEHT CuJIbl 1 MOMEHT UMIYJbca. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEeHHUS MOMEHTA UMITYJIbCa

15 CekTopuanbpHas CKOPOCTh

16 PaGota, MOIITHOCT U KWHETHYECKas SHEPTHUs

17 TloTennuannHEIE U HEMOTEHIIMAILHBIE CHIIEI

18 [ToTeHnmansHas SHEPTHS, 3aKOH COXPAHCHUS MEXaHUIECKOW SHEPTUN
19 MOMEHT WHepIHH

20 Teopema IlIteiinepa

21 MowmeHT uMmIynbsca abCoNIOTHO TBEPIOTO Tea

22 Kunetnueckas sueprust ATT. Pabota u momHocTh Bpamienust ATT
23 [TpunHnmn oTHOCUTENBHOCTH [ anumnes

24 OxcnepumenTanbHble npeanocbuiku CTO

25 [TocTynater DiiHmTElHA, TpeoOpa3oBanus Jlopenia

26 Crnenctus u3 npeodbpazoanus Jlopenna. 3akon crnoxenus: ckopocreit B CTO
27 WurepBan
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28 PenstuBucTckasg JUHaAMHUKa

29 WuBapuaHThl TEOPUH OTHOCUTENBHOCTH. [IpHHIIHIT SKBHBAJIEHTHOCTH

30 HewnepuuanbHble CUCTEMBI OTCYETA

31 JuddepennmanbHoe ypaBHEHHE KOJI€OaHUN MTPY>KUHHOTO MAasITHUKA, €r0 PEIICHHE

32 Bekropnast nuarpamma

33 DHeprusi TapMOHUYECKUX KOJIeOaHMI

34 VYcnoBus BO3HUKHOBEHUS KOJeOaHU

35 DU3NYECKUN U MATEMaTUYECKUI MAasITHUKHU

36 3aryxaromme KoineOaHus

37 Boinyxxnennsie kosnebanus. Pezonanc

38 CrnoxeHue xonebaHuil OTHOTO HANPABJICHUS C OAMHAKOBBIMU YaCTOTAMH

39 CroxeHne B3auMHO TEPICHIUKY/ISIPHBIX KOJICOaHMit

40 Bonnbl. OcHOBHBIE TOHATHUSA

41 VYpaBHeHue Oeryiei BOJIHbI

42 BostHoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIIPYTO Cpeie

43 DHeprus BOJHBI

44 NHTEHCHBHOCTD BOJTHBI

45 Dddext [Jomnepa

46 Hudpaxius BoaH. [Ipunnun [tolirenca

47 WuTepdepeH1iys BOIH OT ABYX HCTOYHUKOB

48 Crosiune BOJIHBI

49 Jlucnepcusi, rpynmnoBasi CKOpOCTh BOJH

50 NneanbHbiil ra3. /[aBieHUEe Ha CTEHKY coCy/a.

51 [TapameTphl cocTostHUS, TEeMIIepaTypa. Y paBHEHHE COCTOSIHUS, (DYHKITHS
COCTOSIHUSI

51 BHyTpeHHsIs1 3HEpIUs U1€aJIbHOTO I'a3

53 Pabota naeanpHOro ra3a B pa3iuyHbIX TEPMOJMHAMUYECKHUX MPOIECCaX.

54 IIepBoe Hayan0 TEPMOAUHAMUKH.
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55 AnnabaTHyecKuil mporecc.
56 Hukn Kapno
57 PaGora TenioBoro aBurarens
o8 OOpaTUMOCTh TEPMOAMHAMUYECKUX MIPOIECCOB, TeOpeMbl KapHo
59 HepasenctBo Knaysuyca. OuTponus
60 DOHTpONHS ¥ BEPOATHOCTD
61 bapomerpuueckast popmyna. Pactipenenenue bonbimana
Cemectp 2
1 Hanpsox€HHOCTB AnekTpudeckoro nosst. [IpuHmun cynepro3uium
) [Torenmman snexTpudeckoro moist. [IpuHmun cyneprosunmu. Teopema 0 TUPKYISIIHA
BekTopa E
3 [Torok BekTopa E. Teopema ["aycca aiist BekTopa E
4 CuIioBbIC IMHUY U DKBUTIOTEHIIMATIBHBIE TOBEPXHOCTH
5 Cnencrus u3 Teopemsl [aycca
6 Hanpspk€HHOCTE M OTEHIIUAT SIEKTPUYECKOTO U0
7 DNeKTPUYECKUil JUIOJb BO BHEITHEM TOJIE
8 ITpoBOTHUKY B 2JEKTPUUECKOM I10JIe
9 Hwuanexktpuku. Bektop sanexkrpuueckor naaykuuu. Teopema ["aycca miig Bektopa D
10 I'pannunsble ycnoBus uist BekTopoB D u E
11 OnexTpoéMkocTh. KonneHncatopsl
12 [TapannenbHoe U MOCIIEA0BaTENILHOE COEAMHEHUE KOHIEHCATOPOB
13 OHeprus EKTPUYECKOTO MOJIs
14 Onexkrpudeckuit Tok. [ImoTHOCTH TOKA
15 3axkoHbl OMa B 00BIKHOBEHHOM U U depeHnanbHoi popmax
16 3akon Oma 115t 3aMKHYTOH [ETH
17 3axonbl J[>oynst — JIeHna B 0ObIKHOBEHHOMU U 1udepeHnanbHol popmax.
18 MarnuTtHast UHIyKIUS
19 3akon buo — CaBapa — Jlamnaca
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20 MaruuTtHas HHAYKLHS IPSIMOTO IIPOBOJA C TOKOM
21 B3anMozeicTBre MpOBOHUKOB C TOKAMU

22 JMnonpHbIA MATHUTHBIA MOMEHT. MAarHUTHOE 10JIE KOHTYpPa C TOKOM
23 MaruuTtHas UHAYKIUS JBUKYIIErocs 3apsiia. BzaumozaeiicTBue qBUKYIINXCS 3apsAI0B
24 JIBu>keHHe 3apsSKEHHBIX YaCTHIl B MArHUTHOM TOJIe
25 Teopema o mupkyssauun BekTopa B

26 MaruuTtHas UHAYKIHS TOPOHIa U COJICHOUIA

27 Mexanunueckasi paboTa B MAarHUTHOM T10J1€

28 Maruuthsbiii notok. Teopema ['aycca i Bektopa B
29 MarHuTHBIN IANIOIb B MATHUTHOM T10JIE

30 Marneruku. Teopema o upKyssiun Bekropa H

31 SBnenue heppomarnerruzma

32 DneKTpoOMarHuTHasi MHAYKLHS

33 Camounnykuus. B3anmHass uHIyKIMs

34 DHeprusi MarHuTHOTO MOJIs

35 BuxpeBoe anekTprueckoe mose

36 Tox cMmermenns

37 VYpaBuenust MakcBemia

38 BostHOBOE ypaBHEHUE PIEKTPOMArHUTHOTO TIOJIS

39 CBoiicTBa 3/IEKTPOMarHUTHBIX BOJIH

40 3aKOHBI IPEJIOMIIEHUS U OTPA’KEHUS CBETa

41 KorepenTHocTh cBeTa

42 WNuTepdepennus cBeTa OT IByX HCTOUHUKOB

43 Hudpaxmus. [punnun [tolirenca — @penens

44 3onbl Openens. Judpakaus Opaynrodepa Ha menn
45 Jucnepcus ceera

46 HudpakimonHas pemeéTrka

47 [Honspuzanus cera
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48 Crenens nonsipuzanuu. 3akoH Mantoca
Cemectp 3

1 TermoBoe u3nyyeHune
2 3aKOoHBI U3Ty4YeHHUs1 a0COTOTHO YEPHOTO TeIa
3 ®opwmyia Penes — Jlxxunca. Pacnipenenenue [1nanka
4 dotorpdext
5 TopmMo3HOE PEHTTEHOBCKOE U3ITyUEHUE
6 ®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJsi CBETa
7 D¢pdext Komnrona. Dmnupruyeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJOPOAa
8 Mognens atoma o Tomricony
9 Monens aroma o Pezepdopay. Ilocrynater bopa
10 Teopus bopa — 3omMepdenbia
11 Bounst [le bporins
12 Bonnosas ¢yHkius
13 VYpasuenue llpénunrepa
14 CootHolleHue HeonpeaenéHHocTel [ eitzendepra
15 MukpoyacTuia B OTHOMEPHOU MOTEHIUAIBHOM SIME C 00-MHU CTEHKAMH
16 MuKkpodacTHiia B TpEXMEPHOM HETTPOHUIIAEMOM MOTEHIIHATIEHOM SIIIHUKE
17 CTOIKHOBEHHE MUKPOUYACTHUIIBI C MOTEHIIUATBHBIM OapbhepoM
18 MukpoyacTuiia B HEIpOHHUIIaeMOU cdepe
19 IMapMoHMUecKHii OCHUIUTATOP B KBAHTOBON MEXaHUKE
20 KBaHTOBBII poTaTtop
21 ATOM BOJIOpOJIa B KBAaHTOBOM MexaHuKe. CriuH
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunmmm [Taynu
23 3anoHeHHE AIEKTPOHHBIX 00oouek. Tadauia MeHeneeBa
24 XapakTepuCTHIECKNUE PEHTTEHOBCKHE CTIETPHI
25 DHeprus CBA3U B MOJIEKYJIe
26 Pacripenenenne @epmu - Jlupaka
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27 Pacnipenenenue boze - DiiHmrelina

28 OHepreTu4ecKue 30HbI B KpUCTaLIax

29 [TpoBOIUMOCTH MOIYIPOBOAHUKOB

30 CrioHTaHHBIE U BBIHYKICHHBIE IEPEXO/IbI

31 [Tpunnumn paboTel 1a3epa

32 Knaccuueckas Teopus temoemkoctu [rosonra u [Itu
33 KBanToBas Teopus TEmIOEMKOCTH DUHIITEHHA

34 KBanToBas Teopus terioeMkocTtu Jlebast

35 KoHTakTHBIC SIBICHUS

2. Bonipoch! (3agaun) 11 3aueta / nuddepeHmpoBaHHoro 3a4yeta (tadaumna 17)

Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

No i/t

[Tepeuens BompocoB (3a1a4) aist 3a4era / qudhepeHIMPOBAHHOTO 3a4eTa

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

3. Tembl u 3amaHue U BBINOJHEHHS KYpCOBOH paOOTHI / BBIIOJHEHHUS KYpPCOBOTO MPOCKTA
(Tabmuna 18)

Tabmuna 18 — IlpumepHbIii mepeueHb TeM AJs BBIMOJTHEHHUS KYpPCOBOW pabOThl / BBIMOIHEHUS

KYpCOBOTO MPOEKTa

No /1t

[IpumepHbIil nepedeHb TeM /ISl BBIOJIHEHNS KYPCOBOM paOOThI / BHIITOJIHEHUS
KypPCOBOTO IPOEKTa

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4. Borpochl AJ1st IPOBEICHHS TIPOMEKYTOYHOH aTTecTalluy MpU TecTHpoBaHuu (Tadiuma 19)

Tabmuua 19 — [IpumepHblii epedeHb BOIIPOCOB Il TECTOB

No /1t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

5. KoHTposbHBIC ¥ IPaKTHYECKKE 331auu / 3a1aHus 10 quctuiuinae (Tadumia 20)
Tabmuna 20 — [IpuMepHbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3alaHui

Ne i/t

[TpumepHBIii IepedeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aj1a4 / 3a1aHui

VY4eOHbBIM IJIAaHOM HE TPEAYCMOTPEHO




22

10.5. Meroanueckue Marepuasbl, ONPEICISIIONINE MPOIEAYpPhl OIICHUBAHUS 3HAHWH, YMEHUH,
HABBIKOB M / WJIM ONBITA JEATEILHOCTH, XapaKTEPU3YIOIINX dTanbl (GopMHpOBaHUS KOMIETCHIIUMH,
conepskarcs B [Tonoxkenusax «O TekylieM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
crynentoB ['YAII, oOydarommxcsi mo mporpamMmbl Bbicmiero otpasoBanus» U «O MOIyIbHO-
PEUTHUHTOBOM CHCTEME OIEHKH KadecTBa yueOHOM paboThl cTyneHTOB B ['Y Ally.

11. MeToauueckue yKa3aHus JJas 00y4alOIIUXCS 10 OCBOEHUIO U CIMILINHbI
[{enpr0 TUCIUTUIMHEI SBIISCTCS TOJYYCHHE CTYJICHTaAMH HEOOXOIUMBIX 3HAHWH, YMEHHUNA U
HaBBIKOB B OOJIAaCTH aHaIM3a MEXaHH3MOB BO3JICHCTBUS OIACHOCTEH Ha 4eJIOBEKa, XapakTepa
B3aMMOJICHCTBHSI OpPraHW3Ma YeJIOBEKa C OMACHOCTSAMHU CPeIbl OOMTaHWsS B CBSI3U C BOIPOCAMH,
CBSI3aHHBIMU C TIpoOIeMamMu o0IIel HU3HKH.

MeTtoanyeckue ykazaHusi UIsl 00y4aomMXcsl 10 OCBOCHUIO JIEKIIMOHHOT0 MaTepHaia

OcCHOBHOE Ha3HA4YCHHE JIEKLHMOHHOIO Marepuana — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
ri1yOOKOe M SICHOE M3JI0KeHHe yuyeOHoro marepuaina. HazHaueHne cCOBpEMEHHOM JIEKIIMK B paMKax
JUCHUTUTMHBL HE B TOM, 4YTOOBI MOJYyYUTHh BCIO HHPOPMALMIO IO TeMe, a B OCBOCHHHU
(byHaaMEHTaIbHBIX IPOOIEM AUCHUILIMHBI, METOAOB HAyYHOI'O [TO3HAHMSI, HOBEHIIUX TOCTUKEHUIN
Hay4HOH  MpIcmu. B ydeOHOM  mpomecce  JIEKIHMS — BBIIOJHAECT — METO0JIOTUYECKYIO,
OpPraHU3alMOHHYI0 M HMH(OpManuoOHHYIO (GYHKIMM. JIeKuus pacKpblBaeT HMOHATUIHBIN ammapaT
KOHKPETHOH o0O0jacTu 3HaHUs, €€ MpoOJieMbl, JAET LEJIBHOE IPEACTaBICHUE O IUCLHUIUIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCLHUILIHHAMU.

[TnaHupyeMbl pe3yabTaThl P OCBOSHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepraa;

— TIOJIyuY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUH, YPOBEHb KOTOPBIX
OIpeieNsIeTcs 11eJeBOi YCTaHOBKOM K Ka)KJJ0 KOHKPETHOH TeMe;

—  IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHEe  TPO(PECCHOHANBHO—IEIOBBIX  KadecTB, JIIOOBM K  TpEAMETy U
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH M TEXHUKU U O NPOTHO3E
UX Pa3BUTHA Ha OnuKaiime rofsl;

— Hay4YuTCsl METOJMYEeCKH o0padaTbiBaTh Marepuan (BBIIEISTH TIJIABHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPAThH X B Pa3IMUHBIX POPMYIUPOBKAX);

— TOJy4YeHHE TOYHOI'O NOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI ~ MaTepuall MOMKET  CONPOBOXKAATHCSA  JIEMOHCTpaUMed  CIIailoB |
UCMOJIb30BAaHUEM PpA3JaTOYHOTO MaTepuaja NpU TPOBEACHUHM KOPOTKHUX JIUCKycCHHl 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.

Mertoauyeckue yKa3aHusl AJds O0y4YAlOIIMXCS MO TPOXOXKIACHUI0 NPAKTHYECKHX

3aHATHH
[IpakTrueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOpM oOpraHu3anuu y4eOHOTO

npolecca, 3aKII0YalONascs B BBIIOIHEHUU OOYYarOIUMUCS MOJ PYKOBOJICTBOM IIPENOaBaTels
KOMILIEKCa Y4YeOHBIX 3aJaHMil C IeJbl0 YCBOEHHMS HAyYHO-TEOPETHUYECKUX OCHOB Yy4eOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[lenpt0 MPaKTUYECKOTO 3aHATUS JUIsl 00y4aroIlerocsl sBIseTcs NMPUBUTHE OOy4aroImeMcs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU 00yYaronieMcsl MPaKTUYECKUX 3aHSATHI:

— 3aKkperuieHHe, YriayOJIeHWe, pacluIiupeHrue W JeTalu3alus 3HaHWi [pu  pelieHUun
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TO3HABaTEIBHBIX  CIOCOOHOCTEH,  CAMOCTOSITEILHOCTH  MBIIUICHHUS,
TBOPYECKOU aKTUBHOCTH;
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— OBJAJCHME HOBBIMM METOJAaMH M METOJMKAaMU M3Y4YEHUs KOHKPETHOM YydeOHOMU
JUCLUIIVHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS IMOJNyYEHHBIX 3HAHUW I
BBITIOJTHEHMS 3aJ]aHUI;

— oOecrieyeHHe palMOHAIBHOIO COYETAaHUS KOJUIEKTUBHOM M HMHAMBHUIYalbHOH (opm
00y4eHusl.

DyHKINU TPAKTUYECKUX 3aHATUM:

— TO3HaBaTeJbHas;

— pa3BUBaroIIas;

—  BOCIHTATEJIbHAS.

[To xapakTepy BBITIOJHSEMBIX OOYYAIONIUMCS 3aJaHU 10 MPAKTUYCCKUM 3aHSATHSIM
MOJPA3NIENIAIOTCS Ha:

—  O3HAaKOMHTEJbHBIC, TIPOBOJMMEBIC C IEIBI0 3aKPEIICHUS M KOHKPETU3AlUU H3YyYCHHOTO
TEOPETUYECKOTO MaTepHara;

— aQHAIMTUYECKHE, CTaBSIINE CBOCH IICNBIO MOTYYCHHE HOBOM MH(pOpPMAIMH Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIC C IMOJYYCHHUEM HOBOW HH(OPMAIUM MYTEM CaMOCTOSTEIBHO

BbIOpaHHBIX MOJXO0/0B K PEIICHUIO 3a/1a4.
@OopMBI OpPraHM3alMM MPAKTUYECKUX 3aHATUN OINPENEISIIOTCS B COOTBETCTBUM  CO

cnenu(UIecKuMU OCOOCHHOCTSAMHU YYE€OHOM ITUCHMIUIMHBI M UelssMu oOydeHus. OHH MOTYT
IPOBOAUTHCS

— B MHTEpaKTUBHOW (hopMe (peleHre CUTYallMOHHBIX 3a/1a4, 3aHATH 110 MOAEIMPOBAHUIO
peasbHbIX YCIOBUHM, J€JIOBBIE HWIPBl, HIPOBOE NPOSKTHUPOBAHUE, WMHUTALMOHHBIE 3aHATHS,
BBIC3/IHBIC 3aHATUS B OpraHusanuu (MpeAnpusaTHs), JeioBas ydeOHas urpa, pojeBas urpa,
IICUXOJOTHYECKHI TPEHHHT, KeWC, MO3rOBOIi IITYPM, IPYIIIIOBbIC TUCKYCCUH);

— B HE HMHTEPAaKTUBHOW (opMe (BBIIOIHEHHE YIPAKHEHH, PEHIEHWEe TUIOBBIX 3a7ad,

pPCHICHUC CUTYAIIMOHHBIX 3a1a4 U I[pyroe).
Metoauka IMPOBEACHUS ITPAKTHYICCKOI'O 3aHATUA MOKECT OBITh p%HHqHOﬁ, IIpUu 3TOM BAKHO

JOCTHXXCHHC O6H.[CI’I OCIN AUCIUITIUHBI.

TpeGoBanus K MPOBEICHUIO MPAKTUYECKUX 3aHATHIA

[IpakTnueckue 3aHATHS NPOBOJAATCA B BHUJE OOCYXKICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUUYECKHMMH BOIIPOCAMH, pACCMATPUBAEMBIMHU B JIEKIIMOHHOM Kypce U B BUJE
pa3zbopa BONpPOCOB, KOTOPbIE MOT'YT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHaa.

Meroauueckue yka3aHus MO MPOBEACHUIO MPAKTUYECKUX 3aHATHHA MPHUBEICHBI B CIEAYIOIINX

nocoOusx umeromuxcs B oubnumoreke 'Y AIl B HarleuaTaHHOM U JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanust u Bonubl. Tepmonunamuika. Coopuuk 3amau //U.W. Kosanenko,
I0.A. Ky3uenos, M.H.Kyns6unkas, H.I1.JIlaBpoBckasi, H.H.JIutBunosa, E.B. Mouaps ,
O.A. HoBukoBa, B.®. Opmnos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunena. 1O0.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

2. DnektpuuectBo.  Marnerusm.  Onrumka.  COopuuk  3amad.  //MU.  KosaneHko,
H.IT.JIaBpoBckasi, H.H.JlutBunoBa, E.B. PyrtekoB. FO.H. Ilapes, b.®.llludpun, C.A.
[lep6ak 2013. 80 c.

3. KBanTtoBass ¢msuka. COopumk 3amau //, WM. Kosamenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. [Ipununko, E.B. Pyrekos, FO.H. Ilapes,
C.4A Ulepbax, 2004, S56c¢.

MeTtoauyeckue ykasaHusi AJ11 00y4arouXcs M0 MPOXO0KACHUIO JIAa00PATOPHBIX padoT
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B xone BbImoiHeHUs 1a00paTOPHBIX paboTa 00yJYarOMUIACs JOKEH YIIIyOUTh M 3aKpPENUTh
3HaHUS, IPAKTHUECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOIMKONW M TEXHHUKOH KCIIEpUMEHTa B
COOTBETCTBMM C  KBAJTM(UKAIMOHHOM  XapaKTEepUCTUKOW  oOydaromierocs. BsimonHeHue
7a00paTOPHBIX PAabOT COCTOMT M3 IKCIEPHUMEHTATBHO-IPAKTHYECKOM, PacdyeTHO-aHATUTHYECKOM
94acTel M KOHTPOJIBHBIX MEPOIIPUSATHA.

Bemmonnenne 51abopaTopHbBIX paboT 0OydarommMmcsl SBISIETCS. HEOTHEMJIEMOW YacThlO
U3y4CHUS JUCLUUIUIMHBL, ONpEACIIeMON YYeOHBIM IIJTAHOM M OTHOCHTCS K CpPEACTBaM,
o0ecIeunBarOIIM PELICHUE CIEAYIOIIX OCHOBHBIX 3aJjay Y 00y4Yaromerocs:

— INpHOOpEeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOLIECCOB, IBJICHUN U OOBEKTOB, U3y4aeMBbIX B
paMKax JaHHOW JAUCUUILINHBI;

— 3aKpCIUICHHUEC, PA3BUTHUC W ACTAIIM3aAlUA TCOPCTUUCCKUX 3HaHHﬁ, IMMOJIYYCHHBIX Ha
JIEKIUSAX

— IoJIydyeHHe HOBOM MH(OpMAIUK 110 U3y4aeMON AUCLHUIUINHE;

— INpHOOpEeTeHHEe HAaBBIKOB CaMOCTOATENIBHOM paboThI ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U
npudopamu.

3aganue U TpeOOBaHUS K NIPOBEJCHHIO JJA00PATOPHBIX padoT

B Teuenme cemecTpa KaXKIbplii CTYICHT B COOTBETCTBUU C pabouell mporpaMmMoil Mo
mucuuiuinHe Ou3MKa NOKEH BBHIMOIHUTH OINpEAeiIeHHOe 4Hcio jJabopaTopHbXx pador. Ha
KaXIyI0 1Tab0paTopHy0 paboTy MIIaHUPYETCs HE MEHEe IBYX 3aHSATHIL: OJHO — Ha BBIIOJIHEHUE
U3MEPEHUH, U OJTHO — Ha 3alMTy oT4eTa. OTYET MUIIETCS HE BO BPeMsl 3aHSTHI, a IoMa WU B
oubnmoreke.

B nagane cemecTpa 10 Hayana 3aHATHNA CTYIEHT JOJDKEH OBITh MPOMHCTPYKTUPOBAH II0
TeXHUKE O€30MacHOCTH TPH IMPOBEICHUU JA0OpPAaTOPHBIX paboT mo ¢usuke. [IpoxoxacHue
UHCTPYKTaXa (PUKCHPYETCS B CIICIUAIBHOM XKYypHaJle; TaM HYXKHO 0053aTEIbHO PacIIHCaThCsl.

B naGopaTopuio CTyAE€HTHI TOKEH MPUXOIUTh MOArOTOBICHHBIMH K Ha3HA4YeHHOU paborTe.
HeoOxonumo 3apaHee mNpouuTaTh ONUCaHUE pPaOOTBl W TEOPETUUYECKHE CBEACHUS U3
COOTBETCTBYIOIIET0 paszzaena Kypca. He 3a0biBaiiTe O pEeKOMEHJOBAHHOM JHTEpaType U
00s3aTEeNTFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Kadeapoii.

BemonHsaTe paboTy CTYIOEHTY pasperraercs, JUIIb MOCIe IOMycKa, MOJYyYeHHOTO IOCIe
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens qOMKEH YOSIUTHCSA, YTO CTYJACHT IIOHUMAET:

KaKue sIBJICHHUS OH OyeT HaOJII01aTh U MCCIIE0BATh;

Kakas [[eJIb TIepe]] HUM MIOCTaBJICHA;

KaKMMU IpUOOpaMH U KaK BEAYTCSI U3MEPECHHS;

KaK CJeIyeT MPOBOJUTH IKCIIEPUMEHT.

[Tomy4yeHHbII 1OMyCK K padOTe OTMeUaeTCsl MPEToAaBaTeieM B )KypHaJe.

B mnpomecce BbeIMomHEHUs Ja0OpaTOPHOW pabOTHl HYKHO 0O0s3aTENhHO 3alOJHUTH
MPOTOKOJI M3MEPEHUH. Y KaKIOrOo CTYIAEHTa MPOTOKOJI H3MEpPEHUH OJKEH OBITh CBOW;
BEJICHUE OJIHOTO TMPOTOKOJAa HECKOJBKUMHU CTyJICHTaMH BMECTE HE Jomyckaercs. [IpoTokon
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOMKHO OBITH OTPAXKEHO:

TOYHOE T[IOJIHOC Ha3BaHWE H HOMEp J1labopaTopHOW paboOTBl B COOTBETCTBHUU C
METOJUYECKHUM ITOCOOHEM;

(bamuTus, HHUIUAIBL CTYICHTa U HOMED TPYIIIIHI,

(bamMuITus ¥ MHUIUAITBI TIPETIO1aBaTels;

TaOJIMIIa TEXHUYECKUX XapaKTePUCTHUK H3MEPUTEIBHBIX MpUOOpPOB (Ha3BaHHWE MPUOOPA,
pabouwnii Tuana3oH, eHa JAeJIeHUs, KJIaCC TOYHOCTH | JIp.);
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rapamMeTpsl yCTAHOBKH, HA HEH YKa3aHHBIC,

pe3yiabTaThl U3MEPEHUM;

JlaTa ¥ TOJAIKCH CTYEHTA.

Bce 3anmcu AODKHBI BECTUCH aBTOPYYKOM, IIAPUKOBOW, KaNWJUIIPHOM WIIM T'EJIE€BOU
pyuko#. 3anuch HAOMIOIEHUN M JAHHBIX KapaHIalIOM HE JOIMYCKAeTCs, KapaHIalloM MOXHO
JUIIb YePTUTH TaOIuUIl U rpaduku. BeneHne «4epHOBUKOB MPOTOKOJIA» U MEPEMUCHIBAHNE UX
B KOHILIEC 3aHATUS HAYMCTO HE PEKOMEHIYETCS; 9TO HEHYXKHas TpaTa BPEMEHU U BO3MOKHOCTb
JOIYCTUTh OLIMOKY Mpu nepenucbiBanuu. CTapaTebHOCTh M aKKYpPaTHOCTh JIyYIlle MPOSIBUTh
npu opOpMIICHUH OTYETA.

[To oxoH4YaHMU M3MEpPEHUIl MPOTOKOJ 00A3aTelIbHO NAeTcs Ha MOANUCH MPEnoAaBaTelio.
be3 31Ol moAnMCH NPOTOKOJI CYUTACTCS HEACHUCTBUTENBHBIM. [loanuch cTyaeHTa B IpOTOKOIIE
0003Ha4yaeT, 4TO OH OTBEYACT 3a BCE IMPOBEICHHBICE M3MEPEHHs, a MOMAINUCH MPENoIaBaTess
03HAYaeT, 4TO paboTa NEHCTBUTEIIHHO BBHIMOIHSIACH W yYKA3aHHBIC 3HAYECHUS JEHCTBUTEIBHO
ITOJTIy4Y€HBI HIMEHHO TEM CTYJIEHTOM, KOTOPBIM COCTABUJII IIPOTOKO.

[To pesynbraram, 3apUKCUPOBAHHBIM B IPOTOKOJIE H3MEPEHHMA, CTYICHT JI0Ma MUIIET OTYET
U 3allIMIIAET ero Ha cieayroueM 3aHaTuu. [Ipu 3amure oryeTa MOryT OBITH 3aJaHbl JIHOObIE
BOIPOCHI [10 TEOPUH U3yYaEMOr0 SIBJICHUS U 110 TOJYyYEHHBIM pe3ysbTaTaM. 3a MPUHATHIA OTUET
npenojaBaTesib BHICTABISET CTYACHTY OLIEHKY M IOCJE 3TOr0 COOOIIAeT HOMEpP U Ha3BaHUE
CIICAYIOIIEH TaO0paTOPHOU PaOOTHI.

CrtpykTrypa u popma oT4eTa 0 1a00paATOPHOI padoTe

Ot4er JomKeH cofepkKaTh CISAYIOLINE Pa3Ieibl:

1. llems paGOTHI.

Ona cdopmynupoBaHa B ONUCaHUM JIaDOpAaTOPHOM paboThl, OTTyHa €€ Ccleayer
IIepEenucarh.

2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKH JOJDKHO OBbITh KpaTKuM. ClielyeT OrpaHU4YUThCS (PYHKIHOHAIBHON
WIN 3JEKTPUYECKON cxeMoil ycTaHOBKHM. He Hy)XHO HpUBOAWUTH BHEIIHETO0 BUAA NMPHOOPOB.
Jlanee HeoO0XOAMMO ONHMCATh SKCIEPUMEHT M NEPEeUYHUCIUTh H3MEPUTENbHbIE HpUOOPHI B
TaOJIUIe TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIa U3MEPEHHI.

3. PaGoumne Gpopmybl.

PaGounmu Ha3bIBalOTCA TOJNBKO T€ (POPMYJbI, IO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJISATCS BBIYMCIICHUS MCClIeyeMbIX BennunH. CrieBa B popmysie JOIKHO CTOSTh TO, YTO
CJIelyeT ONpeNeINTh, CIIPaBa - TO, YTO U3MEPSUIOCh B pabOTe WM U3BECTHO. Bece nmpuBeneHHbIE
(opMYyJIbI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog opMysT ¥ IPOMEKYTOUHBIE BBIPAXEHHS B 3TOM pasjielie NMPUBOIUTH HE HYXKHO.
@opmMynbl I BBIYMCICHHUS IOTPEIIHOCTEH M MPOBEACHHUS MaTeMaTH4ecKoi 00paboTku
pEe3yIbTaTOB U3MEPEHUM B 3TOM pa3Jiesie TOKE HE MPUBOIATC.

4. Pe3ynbpTaThl M3MEPEHUIN U BBIYUCIICHUN.

B srom pasnene ordyera MOMKHBI OBITH MPHUBEACHBI BCE M3MEPEHHBIE W BBIYHMCIICHHBIC
pe3ynbratbl. [Io BO3MOXXHOCTH, HUX HYXHO MpPEACTaBISATh B BUAEC HArasAHbIX Tabmui. B
MPUBOJUMBIX 3HAYCHUSIX HEJb35 OCTABIIATH JUIIHUE JECITHUHBIE pa3psbl (MoapodHee 00 3TOM
noiaer peubr HUXE). B pabore MOXeT ObITh HECKOJIBKO 3a/JaHHi, BCE OHM JIOJDKHBI OBIThH
IIPUBEJICHBI B 3TOM pa3Jelle.

5. IIpuMepsl BBIYUCICHUN.
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B sTOM paznene ordyera AOMKHBI OBITH MPUBEIEHBI OAPOOHBIE MTPUMEPHI BBIYUCICHHH O
Kaxa0il paboueil popmyne. He HyXHO NMPHUBOAMTH BCEX BBIYMCICHMI, BIIOJHE JOCTaTOYHO
OJIHOTO MpHUMepa Mo Kaxa0il Gopmyse. DTOT pas3zien HyKeH Ui TOro, 4ToObl MPEno1aBaTesto
OBLTO JIeTYe HAWTH OMMOKY B BBIYUCICHUAX WIIA U3MEPEHUSX, €CIIM TAKOBBIE BCTPETATCA.

6. Beruncienue norpeniHocTen.

B »stom pasgene otuera OMDKHBI OBITH TPENCTaBICHBI (OPMYINBI, IO KOTOPHIM
MPOBOAMIIACH MaTeMaThuueckas o0paboTka pe3ysbTaTOB U3MEpEeHU. JJOIKHBI ObITh BHIBEJICHBI
GopMysBl, MO KOTOPHIM BBIUMCIAINCH CUCTEMAaTHYEeCKHE M CIy4aiHble MOTPEIIHOCTH U
IIPEACTABIICHBI IPUMEPBI BBIUUCICHUN 110 KayKI0M U3 HUX.

DTOT pa3zen OT4eTa CaMblil CIIOKHBIN U1 cTyaeHTOB. [1o HemMy GoJibIle BCero BOpOCOB, B
HeM Oonbiie Bcero omuoOok. Teopus mnorpemHocTedl OObIYHO ObIBaE€T HamMcaHa JUIs
MIOATOTOBJIEHHOTO YHUTATENsI, 3HAKOMOI'O C BBICIIEH MaTeMaTHkod. B HacTosmeM mocoouu
ABTOPBI ITOCTAPAINCH OCTABUTH JIMIIb CAMOE BAXKHOE II0 ATOM TEME M H3JI0KUTh MAaTepual 10
BO3MOXHOCTH ITPOCTO.

7. I'paduku 1 pUCYHKH.

He6onbine rpapuku U puCyHKH pa3MelIaroTcsl B TeKcTe, a Oosbliue - popmara A4 -
NPUBOJATCS HA OTIEIBHOM JucTe. B m000M ciydae OHM JOJIKHBI OBITH MOAMMCAHBI U
IPOHYMEPOBAHbl, Ha HUX JOJDKHBI OBbITh CCBUIKM B TEKCTe oTueTa. I'papuku 00s3aTenbHO
BBITNOJIHAIOTCA HA MIJITUMETPOBOM Oymare. Ha xaxmoi ocu AOMKHO ObITh 0003HAUYEHO, Kakas
BEJIMYMHA M B KAKUX C€IWHUIAX BIOJb HEE OTKIaabiBaeTcs. Ha caMux ocsiX MODKHBI OBITh
HAaHECEHBI TOJIBKO y3JIbl KOOPIWHATHOM CETKH. VI3MEpEHHbIE Ha ONBITE 3HAYEHUS ITOAINCHIBATH
Ha ocsix He ciexyeT. Ha rpaduk o0s3aTeIbHO HAHOCSTCS BCE HKCIEPUMEHTANIbHBIE TOYKH, U
MIPOBOJIUTCA COENUHAOMAs UX JUHUA. OKOJIO OAHOW WJIM HECKOJBKUX TOYEK OTKJIAIbIBAIOTCA
CUCTEMAaTHUYECKHUE MOrPEIIHOCTH COOTBETCTBYIOIIMX U3MEpPEHU (moapoOHee 00 3TOM moujer
peub HUXKE).

8. OKoHUYaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BEIBOJIBI.

B sToM paznene otyeTa HYKHO MOJBECTHU UTOT MpOJeiaHHON paboThl. CleyeT Hanucarh,
KAaKHe MOJYYEHbI BEJIMUYUHBI, U C KAKUMU TOTPEIIHOCTAMM.

Ecnu u3mepennst mpoBOAUIUCH Pa3HBIMHA METOJAaMH, TO 0053aTEIHbHO HY)KHO CPAaBHUTH ITH
pE3yNbTAThI U UX MOTPEITHOCTH, CHIETaTh 3aKII0YCHIE, KaKO METOJ JIydIlle, TOYHee, yIo0Hee.

Ecnmu m3BecTHO TabnmuuHOE 3HAYCHHE W3MEPEHHOW BEIUYHMHBI, TO HY)XHO O0O0S3aTEIBHO
CPaBHUTb €T0 C MOJYYEHHBIM Ha ONBITE 3HAYEHUEM U JJaTh ApI'YMEHTHPOBAHHOE 3aKIII0OUYEHUE 00
MX COBMAJCHUM WIH HECOBIIAICHUH.

Eciu B pabore 3HaueHHs] OJHOM M TOW K€ BEJIMYUHBI MOITYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YIbTAThl HYKHO 00s3aTEIbHO CPAaBHUTH M JJaTh apryMEHTHPOBAHHOE
3aKJTF0YEHUE 00 WX COBITA/ICHUU WJIA HECOBIAICHUN.

B cnywae, korma Mexay CpaBHMBAa€MbIMM BEIMYMHAMM HMEIOTCS HEJIOIYCTHMBbIE
pPacXoXKJIEHHUs, 3TO HY)KHO 0053aTeIhbHO OTMETHTHh B OTYETE M BBICKA3aTh IMPEANOJIOKCHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMNA/ICHMUS.

Eciu B paGote CTaBWIIOCH LIENIBI0O MPOBEPUTH KAKON-TO (DM3UYECKUN 3aKOH HIIM H3YyYUTh
SBJICHUE, TO B JAHHOM pa3Jelie He0OXOAUMO JaTh OOOCHOBAHHBIM OTBET Ha MOCTaBJICHHBIH
BOIIPOC.

BrIBO TOMIKEH COOTBETCTBOBATH 1IN PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00OpaTOPHOIi padoTe
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Ot4et 1o 1abopaTopHO# paboTe MOJKEH BHIMOTHATHCS Ha ucTax ¢popmarta A4. 3anucu Ha
JUCTaX BEIYTCS TOJBKO C OAHOW CTOpoHBI. Ilo kpasm nucTa gojikHA OBITH OCTaBJIIEHA pamMKa
mUpUHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTaX HE HY>KHO, HO U 3aCTynaTh 3a Hee
He cieayer. B paMke B BepxXHEM II0JI€ HYXKHO JIMIIb IIOCTaBUTh HOMEpP CTpPAHULIBI.
[IpoHyMepOBaHHBIMU JTOJDKHBI OBITH BCE JIUCTHI OTYETA, HAUMHAs ¢ TpeThero. [lepBoiii aucT —
TUTYJIbHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer mucath OT pyku. Ecimm Bbl ucnonb3yere dyxkue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 332 BCE «3aMMCTBOBAHHBIC» OIIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOM Mepe OTHOCHTCS K QopMynam, KOTOpble Bbl mojacMoTpenu y KOro-to, a He BbIBEIHU
camu. Jlydme crnpocuth npenoaasatens. OH MOACKaXET WM MPOBEPUT, MPaBWIbHO JK y Bac
MTOJTYYHIIOCH.

TuTynbHBIA TUCT PabOTHI MOKET OBITh HANMCAaH OT PYKH WJIM HaledyaTaH Ha TpPHHTEpE.
DJIeKTpOHHAs BEpCUs TUTYJBHOTO JIUCTa HaxoauTes Ha caiite 'Y Alla.

Meroauueckue yka3zaHUs O BBITIOJTHEHHUIO JIAOOPATOPHBIX PadOT MPUBEACHBI B CIIEIYIOIIUX
nocobusax umeronuxcs B oudnuoreke ['Y AIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:

4. Mexanuka. KoneGanus u BonHbl. MonekynspHas ¢usuka. JlabopaTopHblii MpakTUKyM

//N.N. Kosaneuko, H.I1. JlaBposckas, H.H. JlurBunosa, I'.JI. Ilnexorkuna, .E. ITorapes,
B K. IIpunurnko,. FO.H. Hapes, b.®. Hludpun, 2014, 132 c.

5. DnekTpuuectBo 1 MarueTu3Mm. Jlaboparopusriii mpaktukym// /E.H. Kortnukos, C.4. Illep6ak,
.1 Kosanenxko, FO.A. Ky3uenos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H. JIutBunHOBa,
[".JI. nexotkuna, B.K. ITpununko, E.B. Pyrskos, , FO.H. Lapes, b.®. lludpun, 2010,84
c.

6. BonnoBass onrtuka Jlabopatopusiii mnpaktukym //E.H. Kormmkos, W.I1. KpekryHoga,
H.I1.JIaBpoBckas, FO.A. HoBukona, A.H. Tponun 2013 68 ¢

7. KanroBas ¢usuka. JlaGopatopusiii mnpaktukym //I.A. BecuuueBa, N.M1 KoBanenko,
H.IL. JlaBpoBckas, H.H. JlurBunosa, B.®. Opnos, B.K. Ilpumunko, C.II.®daznees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lludpun, 2008, 80 c.

MeToauyeckue yka3aHusi i O0OYYAIOIIMXCSl MO TPOXOKIACHHUIO CAMOCTOSITETbHOI
padoThI

B xone BBITONHEHUS CaMOCTOSITENIBHOM paOOThl, OOYYaIONIUICS BBHITOJHAET PadOTy IO
3QIaHUI0 W TIPH METOJIMYECKOM PYKOBOJICTBE TMperojiaBaresisi, HO 0e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jnst oOydarommxcss MO 3a04HOM QopMe OOy4deHUs, CaMOCTOATENIbHas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mpormecce BBIMONMHEHHS CAaMOCTOSTENBHOM paboThl, y oOydwarorierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PabOUero BpeMEeHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3AIMK MPUOOpETaeMbIX 3HaHUH, 00eCreunBaeT BEICOKUN YPOBEHD
YCIIEBAEMOCTH B TIEPHOJT OOYUEHUSI, TOMOTAET TOJYyYUTh HABBIKU MOBBIIIIEHUS MPOGECCHOHATHHOTO
YPOBHSI.

MeroandeckuMyd ~ MaTepuajiaMH,  HAMpPAaBISIONIMIMH  CaAMOCTOSATEIbHYIO  paboTy
00yJaronuXxcst SBISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHall Mo AUCIUILUIMHE,

— MCETOAUYECCKHEC YKa3aHH: 110 BBINTOJHCHUIO KOHTPOJBbHBIX pa60T (I[J'If[ O6yanOIHHXCH 110
3a04HOM opMe 00yUEeHUS).
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MeTtoauyeckue yKa3zaHuUsl AJisi O0Oy4alOIIUXCS MO TMPOXOMKAEHUIO MPOMEKYTOUYHOM
aTTeCTALMH

[TpomerxyTouHas aTTecTarus 00yJaroImuXxcst peyCMaTpUBACT OIlCHHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3YJbTATOB OOy4YeHHs IO guciuiuinHe. OHa BKIIIOYAcT B
ce0s.

— 9K3aMeH — (opMa OLIEHKH 3HaHUH, MOJy4YeHHbIX O0ydYalOIIMMCS B MpoIecce U3yUeHHS
BCEH JMCIMILIMHBI MU €€ YaCTH, HABBIKOB CAMOCTOSTEILHOM PabOThI, CIOCOOHOCTH IPUMEHSTh UX
JUUIA peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCSI B HepI/IOII
9K3aMCHAIIMOHHOM CECCHM W 3aBepIIaeTCs AaTTeCTAl[MOHHOM OLEHKOH «OTIIHYHOY», «XOPOIIO»,
((YI[OBHGTBOpHTCHBHO>), «HeyIIOBJIeTBOpI/ITeHBHO».

CI/ICTeMa OILICHOK HpI/I HpOBCI[eHI/II/I HpOMC)KyTO‘-IHOfI arrecraiguun OCYIHGCTBHﬂCTCﬂ B

cooTBeTcTBUM ¢ TpeboBanusiMu [lonokenuit «O TekymeM KOHTpOJIE YCHEBAaEeMOCTH U
IPOMEXYTOUHOW artectauu  cryneHToB [YAIL, oOyuarommxcsi 1O MpOorpaMMbl BBICIIETO
obpazoBanus» u «O MOMYJIBHO-PEUTHHTOBOH CHCTEME OIICHKM KadecTBa Y4eOHOH paboTh
ctyneHtoB B 'Y AIy.



JIucT BHECEHUSI U3BMEHEHHUH B pabouylo MPOTrpaMMy JAUCIUILIUHbI
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iommuce
3aB.

kadenpoi




