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AHHOTALIUA

Jucuummna «Pu3uka» BXOIUT B 6a30BYI0 4aCTh 00pa30BaTeIbHOM MPOrpaMMbl MOTOTOBKH
cTyAeHTOB 10 HampaBieHuto «12.03.04 «buoTexHuyeckue CUCTEMbl W TEXHOJOTUH  »
HAIpaBJICHHOCTH «bnorexunueckue u MCIUIIMHCKUC ammnaparbl U CHCTCMEBD). I[I/ICL[I/IH.HI/IHa
peanuzyetcst kadeapoit Ne3

JucuumuvHa HaleneHa Ha OpMHUPOBAHUE Y BBITYCKHUKA

oOmenpodeCCHOHATBHBIX KOMITETEHITMN:

OIIK-1 «cnocoGHOCTh MPEeNCTaBIIATh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH Hay4YHYIO
KapTUHY MHPa Ha OCHOBE 3HAHUs OCHOBHBIX IOJIOXXEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
Y MaTEMaTUKK,

OIIK-2 «crocoOHOCTD BBISBIATH €CTECTBEHHOHAYYHYIO CYLITHOCTH MPOOJIEM, BOSHUKAIOIIUX B
X0Jie MPO(heCCHOHAIBHON JESITeIbHOCTH, IPUBJIEKATh Ul UX PEIIEHHUs] COOTBETCTBYIOIIUN (PU3HUKO-
MaTeMaTU4YEeCKUM anmapar.

CopneprkaHue QUCLUIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOsiemMamu oOuien
bu3uKu.

[IpenonaBanye AMCHUIUIMHBI IPEAYCMATPUBAET CIEAYIOIIKE (GOPMBI OpraHU3aluy y4eOHOro
nporiecca: JICKIUH, J1abopaTopHble paboTHl, MPAKTUYECKHE 3aHATHs, CaMOCTOsTEIbHas pabora
CTYIEHTA, KOHCYJIbTalluU

[IporpaMMoOii IUCLHMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe dK3aMeHa.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUILIHNHBI COCTaBsAeT 12 3aueTHbIX enuHull, 432 yaca.
SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUYEeHUsI MO JUCHUIIHHE

1.1. Heau npenogaBaHus AW CHUNIHHBI
-[I0JIy4YEHHE CTYJCHTaMH HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[IPEJICTABICHHE BO3MOKHOCTH CTYI€HTAM Pa3BUTh U MIPOJAEMOHCTPUPOBATh HABBIKU B U3MEPEHMUSIX,
BBIYUCIICHHUIX U 00pab0TKe pe3yIbTaTOB U3MEPEHU;
-CO3/1aHNE MOJIIEP KUBAIOLIEH 00pa30BaTeIbHOM Cpeabl NPENoiaBaHusl 1Isl OCBOCHUS TEXHUYECKUX
JUCLUIUINH.
1.2. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AUCHHUIIINHE, COOTHECEHHBIX €
IVIAHNUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrpaMMbl
B pe3ynbraTe 0CBOGHUS TUCIMIINHBI CTYIEHT JODKEH 00J1afaTh CIEAYOIIMMU KOMIIETEHIIUSIMU:
OIIK-1 «crocoOHOCTh TPEACTaBIATh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUN Hay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJI0KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMaTUKH»:
3HaTh — OCHOBHbIE (DU3MYECKHE 3aKOHBI, METO/Ibl UCCIICA0BAHUS U U3MEPEHUN;
OIIK-2 «criocOOHOCTD BBISBIATH €CTECTBEHHOHAYUHYIO CYIIIHOCTH MPOOJIeM, BO3HUKAIOIIUX B X0/
npoeCCUOHATIBHON JEeSITEIbHOCTH, NPHUBJIEKATh U1 MX PELICHHUsS COOTBETCTBYIOUIMH (PHU3UKO-
MaTeMaTHYECKUH armapary:
YMETb - IPUMEHATh 3HAHUS AJIS pelIeHus Mpo(ecCHOHAIBHBIX 3a/1a4;
BJIAJICTh - HAaBBIKAMH MHCTPYMEHTAIBHBIX U3MEPEHUN B cpepe nmpohecCHOHATBHBIX 3a/1a4

2. Mecto tucuuniauHbl B cTpykrype Ol

JqucnuniauHa Oa3upyeTcss Ha 3HAHUAX, paHee IPHOOPETEHHBIX CTYAEHTaMH IPU H3Y4YEHUH
CJICAYIOUIMX JAUCLUIINH:
JqucnuniauHa Oa3upyeTcss Ha 3HAHUAX, paHee INPHOOPETEHHBIX CTYAEHTaMH IpH HU3Y4YEHUH
CJICAYIOUIMX JAUCLUIINH:

— Jluneiinas anrebpa

— MaremaTnueckuii aHanu3

— Teopus BeposTHOCTEH
3HaHMs, TOJY4YEHHBIE MpU M3YYEHUM MaTepuajga JaHHOW JUCLUUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MCIIOJIb3YIOTCS IPU U3YUYEHUH JPYTUX JUCLUIUIMH!

— DIIEKTPOTEXHUKA

— DIJIEKTPOHUKA

3. OobeMm qucuumianHbl B 3E/akagem. yac
Jlannpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI 1O

TMCUUIUIMHE (M pacipeaeseHne 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) MpeICTaBlIeHbI B Tabuuie 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bun y4yeOHoO# paboThHI Bcero TpynoeMKOCTs IO ceMecTpam
Nel Ne2 Ne3
1 2 3 4 5
OO0mas TpyA0eMKOCTh 12/ 3/108 3/ 108 6/ 216
aucuHIIMHbI, 3E/(4ac) 432
Ayoumopmuwle 3anamus, Bcero vac., 136 51 34 51
B mom uucne




neximu (JI), (dac) 68 34 17 17
[IpakTHdeckne/ceMUHAPCKUE 3aHATHS 34 17 17
(I13), (sac)

nabopatopubie paboTsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

DK3aMeH, (4ac) 108 36 36 36
Camocmoamenvnas paéoma, BCETO 188 21 38 129
Buj npoMesKyTOYHOM aTTeCTAIMM: OK3., OK3. OK3. OK3.
3a4eT, 9K3aMeH, AK3.,

IudQepeHInpoBaHHbIN 3aueT (3aver. JK3.

k3. Audd. 3a4)

4. Coaepxanne TUCHUILTHHBI
4.1. PacnpenesneHue TPy10eMKOCTH JUCHUNIHHBI

1o pasjejiaM U BHJAaM 3aHATHI

P%HGHBI 1 TCMbI IUCHUIUIMHLBL U UX TPYAOCMKOCTDH IIPUBCACHLI B Ta6J'II/II_I€ 2.

Tabnuia 2. — Pa3gensl, TeMbl JUCIUTIIUHBI K UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paszmen 1. Mexanuka 11 8 7
Pazzen 2. KoneGanus U BOJHBI 11 6 7
Pasnen 3. MonekynspHas Gpusuka 12 3 7
Hroro B cemecTpe: 34 17 21
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 8 13
Pazzen 5. Marnetusm 11 6 13
Paznen 6. Onrrka 12 3 12
Hroro B cemecTpe: 17 17 38
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 7 43
Paznen 8. KBanToBas MexaHnuka 11 9 3 43
Pasnen 9. Craructudeckas Gpusuka 12 3 7 43
Hroro B cemecTpe: 17 17 17 129
Hroro: 68 34 34 0 188




4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHIH
CopepxanHue pa3JelioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIEe 3.

Ta6muma 3 - ComepxaHue pa3aeoB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena Ha3zBanue u cogepxaHue pa3aenoB U TEM JEKIMOHHOTO 1IUKJIA

Pazgen 1. Mexanuka

[Ipenmer wmexaHuku. MexaHuyeckoe JABWKeHHe. [loHaTne
COCTOSIHMSI WU JICTEPMUHHM3M B KJIACCHUECKOM MeEXaHUKe. YPpaBHEHUS
IBIDKCHUs. [ paHUIBI  NMPUMEHUMOCTH  KJACCHYECKOM  MEXaHUKH.
Pe.HHTI/IBI/ICTCKa}I 1 KBAHTOBAas1 MCXaHHKa

Kunematnka paBWKeHHST MarepuaibHOM TOuku. CKOpPOCTh U
yckopenue. HopmanbHOe M KacaTellbHOE YCKOpeHHUs. Paanyc KpUBH3HBI
TpackTopuu. OCHOBHas 3ajlaya KUHEMAaTUKH MaTepUaIbHON TOYKH.
Kunemaruka nBukeHusi aOCOTIOTHO TBEPIOTO Tena. BpaiieHue TBepaoro
TCJIa BOKPYT H€HOI[BH)I(HOﬁ ocu. CBI3b IUHEUHBIX U YIJIOBBIX BCJIMYUH
IIpU BpallaTCJIbHOM ABUKCHUMU.

WNuepuumaneubie  cucreMbl  oTcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JMHAMHUKKM - 3akoHbl Hrproroma. OcHoOBHas 3ajada
JUHAMUKU MaTepHallbHOW TOYku. HewHepruanbHble CUCTEMBI OTCYETA.
Cunbsl MHEpHUU. 3aKOH COXpaHeHUus wumnyibca. LleHTp Macc u ero
nBrxeHne. Cucrema LeHTpa Macc.

Mexanuueckass pabora M MOIIHOCTb. KHHeTHuUeckass SHeprus.
[Tonss cun. KoHcepBaTHBHBIE W JUCCUNATHUBHBIE CHIIBL. Y CIIOBHE
MOTEHIIMATBPHOCTH  TIOJIA CWJI. 3aMKHYTBIE M HE3aMKHYTHIE CHCTEMBI.
[ToreHnmanbHass »Heprusi cucrembl. CBs3b MEXIY MOTEHIMAIbLHON
SHEPTHE © TO0JeM KOHCEPBAaTHUBHBIX CHJI. 3aKOH COXPaHCHH
MGX&HHHGCKOﬁ 3Hepmn. CI/ICTGMBI CIAUHUAIIL.

MOMEHT CUJIbl © MOMEHT UMITYJIbCa. Y pAaBHEHHUE MOMEHTOB. 3aKOH
COXpAaHEHHsI MOMEHTa HMMYJIbca. MOMEHT HMMIyJbCa TBEPAOrO TeNa
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHnT wuHepuud. OCHOBHOE
ypaBHEHUE JAMHAMUKH BpAIATEIbHOTO JBW)XXEHHUSI TBEPAOro Teja.
Kunernueckass sHeprusi BpalllalOIIETOCs TBEPJIOTO Tena. Y pPaBHEHHS
JBUKEHUSI M YCIIOBHSI paBHOBECHS TBEPAOTO Tea.

[Tpunun otHOCUTENbHOCTH [ anumnes, mpeobpazoBanus [ anumes.
[octynaTsl cienuanbHON TeOpun oTHOCUTENbHOCTH. [Ipeobpa3oBanus
Jlopenna u cnenctBus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXAHUKH.
NHuTtepBan, ero MHBapUaHTHOCTh. PensTuBUCTCKUN nMIybc. OCHOBHOE
YpaBHEHUE PENATUBUCTCKON quHAMUKHU. KuneTnueckas sHeprus
pENATUBUCTCKOM YacTullbl. CBA3b MacChl U SHEPTUH. CBSI3b MEKIY
SHEPTHeH U UMIYIHLCOM YacTUIlbl. OCHOBHBIC HJIEH OOIIECH TEOPHH
OTHOCHUTEIIBHOCTH




Pasgen 2

Ddusuka kojie0aHu U BOJIH

lMapmonunueckuit u AHTapMOHUYECKUI OCHUJIISATOP
(MareMaTH4YeCKUil MasTHUK, (U3UYECKHI MAasTHUK, KOJeOaHUs TOJ
neiictBueM yrnpyroi cuiiel). Croxkenue koneOaHuil. OU3NUYECKUI CMBICT
CIEKTPAJILHOTO pa3IoKEeHUs. Juddepenunansuoe ypaBHEHUE
kosebanuii. CBoOomHBIE, 3aryxaromme KoyiebaHus. BbIHYXIEHHBIE
kosneOanus. PezoHanc.

KunemaTnka BOJTHOBBIX MPOIIECCOB (IIOCKUE U c(hepruyecKue
BOJTHBI). BomtHOBOE ypaBHeHue. [IpuHIun cyneprno3umnuu. JHEprus
BOJIHBI. [ToToK sHeprun. MUHTEHCHBHOCTH BOJHBI. CTOA4Yast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBL. D ekt Jlomnepa ams
3BYKOBBIX BOJIH

Pazpnen 3

MornexysipHas Gpusnka

TepmoauHamMuyeckre coCcTossHUSA U npouecchl. [lonarue pyHkuun
coctossHus. BHyTpennssi sHeprus. KomnuectBo Termorel. PaGora Tena
npd U3MEHeHMH ero obObema. IlepBoe Hadano TepMOIUHAMUKH.
Temmeparypa ¥ BHYTPEHHSISI SHeprus Kak (QYHKIUS COCTOSHHUSL.
Temnoemkocts. DHTpomnus. BTopoe u TpeThe Hadama TEpMOIAMHAMUKH.
Teopemsl Kapno. 3akon Bo3pactanus 3uTponuu. [lopsaok u 6ecriopsaok
B nipupoze. TepmoanHamudecknue GyHKIUU.

WpneanbHblil ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSISI JHEpIHs,
TEIUVIOEMKOCTH, ypaBHEHHe ajauabarel, paboTa MpU  Ppa3IMYHBIX
npoleccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
Makcpemna. CKOpOCTH TEIUIOBOTO  JIBMKEHUS MouieKyl. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUU HJCabHBIX razoB. Pacmpenenenue bonblMaHa. DHTponus H
BEpOATHOCTb. Da30Bble paBHOBECHS] W IPEBpALLEHUSA. DIJIEMEHTHI
HEPAaBHOBECHOM TEPMOJMHAMUKH. SIBICHMS @IE€peHOCA, KUHETHYECKHE
apineHus. KongeHcupoBaHHOe cocTossHHMEe. KHHeMaTMka WM JHMHaMUKa
JKAJIKOCTEN U ra30B.

Pasnen 4

DJIEKTPUYECTBO.

DIIEKTPOCTAaTUKA B BAKyyMe. 3aKOH COXPAHEHMS IIEKTPUUECKOTO
sapsana. 3akoH Kynona. Cucremsl enunul. [I[puHIUN cynepno3uimu.
CucteMpl 3apsHKEHHBIX YaCTHUIl. DJIEKTPUUYECKUNA Tumonb. PaboTa cun
BIIEKTPOCTATUYECKOTO oJIst. Teopema 0 UPKYIISIIIUU BEKTOpa
HanpspKeHHOCTH. [loTeHIIManbHOCTD 3JIEKTPOCTATUYECKOTO TOJIA.
HanpspkeHHOCTD U MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJIS. CBSI3b MEXKIY
Humu. Teopema ['aycca U1t 3JIEKTPOCTATUYECKOTO IOJISI B BAKYyME.
[[pumeneHue Teopemsl ['aycca Kk pacueTy nmosiei.

DJIEKTpOCTaTUKa B BelleCTBE. THUMbI AUAIEKTpUKOB. [lonsgpuszanms
TUAIIeKTpUKOB. CBOOOAHBIE M CBA3aHHBIE 3apsiibl. JludnexTpuueckas
BOCIIPUMMYHMBOCTB. JM3IEKTprUYecKas MPOHULAEMOCTb. DJIEKTPUUYECKOE
cMmemeHne (MHaykuus). Teopema I'aycca ans 3yIeKTpUYECKOro MoJisd B
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JTURJIEKTPUKE. Y CIOBMSI Ha TPAaHULE pa3zena ABYX AUIIEKTpUKoB. [loie
BHYTPU TPOBOJHMKA M y e€ro moBepxHocTd. OOmas 3axava
JNEKTPOCTATUKH. DJIEKTPOEMKOCTb ITPOBOJHMKA.

KongeHcaropbl. OHEprust CHCTEMBI JJIEKTPUYECKUX 3apsOB.
OHeprust 3apsHKEHHOro MNpoBoAHMKAa. OOBEMHas IUIOTHOCTh SHEPrUU
INEKTPUYECKOTO MOJIA.

VYcaoBuss CyIIECTBOBAHMS DJIEKTPUYECKOIO TOKA. Y paBHEHUE
HENPEPBIBHOCTU. OJIEKTPOJABMIKYILAs cuila. HemoTeHuuaabHOCTh OIS
CTOpOHHUX cwil. 3akoHbl Oma u J[xoynsg-JIeHnma B MHTErpajgbHOW U
nuddepeHImaIbHoR popmax.

Pazmen 5

DNeKTpoANHAMUKA

Maruutocratuka B BEIECTBE. HamaraunueHHOCTSD.
MonexkynsgpHable TOKM. MarautHas BOCIPUMMYUBOCTB. MaruurHas
npoHuIiaeMocTb. HamnpsskeHHOCTh MarHUTHOTO ToJid. [namMarHeTukw,
napaMarHeThku, (eppoMarHeTuku. TeopemMa O HHUPKYISAIHH BEKTOPA
HaIPsHKEHHOCTH MarHUTHOTO TOJIs (MHTEeTpaibHas u quddepeHnnanbHas
dbopmbl). YCIIoBUS HAa TPAHUIIE IBYX MAarHETHKOB.

3akon Dapanes. [IpaBuio Jlenna. CaMOMHIYKIIHSI.
NunyktuBHOCTH. B3auMHas unaykuus. B3aumHas HHIYKTUBHOCTb.
OO0beMHas TIIOTHOCTh SHEPTUU MarHUTHOTO 1oJist. Buxpesoe
anektpudeckoe noise. Tok cmemenus. Cucrema ypaBHeHU MakcBea.
Marepuanbubie ypaBHeHus. KBazucramronapueie ToOku. IHBapuaHTHOCTD
ypaBHeHHI MakcBelia OTHOCUTENBHO Npeodpa3zoBanuii JlopeHa.
[IpuHIUIT OTHOCUTENBHOCTH B JIEKTPOINHAMHUKE.

Pasnen 6

Ontuka.

BosHOBOE ypaBHEHUE 1151 3JIEKTPOMArHUTHOM BOJTHBI. CBOMCTBA
3JIEKTPOMAarHuTHBIX BOJIH. BekTop IloitHTHHTa. UHTEHCUBHOCTH CBETA.
Dddext Jlomnepa 1ist 37EKTPOMAarHUTHRIX BOJIH. OTpakeHUE U
npenomieHue ceera. Ontuueckoe nzoopaxkenue. [Ipunnun depma.
HNurtepdepenius ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb.
Hudpakuus csera. [Ipunnun I'oiirenca-dpenens. Meroxa 300 Openerns.
Hudpakuus OpayHrodepa Ha menn 1 AMPPaKIIUOHHON PELIeTKE.
lNonorpaguu. EcrecTBeHHbIH 1 MOISpU30BaHHbIN cBeT. 3akoH Maioca.
[Tongpuzanus cBera npu OTpaXEHUU U IpeJoMIIEHUH. 3akoH bproctepa.
JBoiiHoe nmydyenpenomienue. HopMmanbHas u anHoManbHasi JUCTIEPCHUS.
®dazoBas u rpynmnosas ckopoctu. @opmyina Panes. DnemenTsl Oypre -
ONTHKHU.

Pasnen 7

KBaunrToBas onruka

TennoBoe mznydenne Ten. 3akoH Kupxroda. 3akoHBI U3ITydeHUS
abcomoTHO uyepHoro Ttena. KBantoBas rumore3a u dopmyna [lmanka.
KsanroBast ontuka. ®orosddekr, omnbitel CroneroBa. DOTOHEI.
HaBnenne cBera. KopnyckynsipHO-BOJIHOBOW Ayalu3M JJsi  CBeTa.
Oddext Komnrona.




Paznen 8 KBanroBasg MexaHnmka

s dexr.

1 MoJieKyJl. [Ipupona XuMU4EeCKOU CBSI3H.

Teopuss bopa. OmnsiTel @Ppanka u I'epna.

WUCTOJKOBaHWE BOJH JAe bpoinsa. [lpuHuun
['eitzenOepra. BonHoBas ¢yHKIMS, €€ OCHOBHBIE CBOMCTBA. OmepaTtopsl
¢usznueckux BeIMYMH. BpemMeHHoe M cTalMOHapHOE
[penunrepa, KBaHTOBbIE COCTOSIHUS. KBaHTOBbIE ypaBHEHUS ABUKECHHUS.
CBoOoguas uactuna. Yacrtuma B OECKOHEUYHOM ITOTEHIUAIBLHON SIME.
KsantoBbiii ocumiuisitop. HyneBast »Heprus,

KopnyckynsipHo-
BOJIHOBOM IyasM3M Mukpouactull. I'mmore3a ne bpoinsa. daszoBad u
IpyNIoBas ckopocTu BoJiH Ae bpoiist. Bonnosoit naker. Ctatuctuueckoe
HEOIPEACIEHHOCTH

ypaBHEHUE

HyJIeBbIE KOJIeOaHUSI.
[IpoxoxkaeHne 4YacTUIBl 4Yepe3 MOTEHIMAIbHBIN Oapbep. TyHHENbHBIH

AToM BoJopoAa B KBaHTOBOM MexaHuke. KBaHTOBBIE wyucIa.
OpOuTabHBI MEXaHWYECKUH W MarHUTHBIA MOMEHTHI JJICKTPOHA B
atome. OpOutanbHOEe TUpoMarHuTHOE oTHomeHue. OmnbiT IlTepHa u
I'epnaxa. CnuH 3nektpoHa. [IpyHIKN TOXIECTBEHHOCTH MHKPOYACTHIL.
®epmuorsl ¥ 0030HBI. CHUMMETpHsi BOJHOBOW (DYHKIIMM CHCTEMBI
onuHakoBbIX 4YacTuil. Ilpuwaiun Ilaymu. OObsicHEHHE NEPUOIUMYECKON
cuctemsl 1eMeHToB J[.M.MenneneeBa. DHEpreTHUECKHU CIIEKTP aTOMOB

Paznen 9 Cratuctuyeckas pusuka

CTaTUCTHK.

TennoeMKoCT KPUCTAINIMYECKON  PELIETKH.

KBAaHTOBOMEXAaHUYIECKOU Hu CTaTUCTHUYCCKOU
Knaccuueckas CTaTHUCTUKA Makcsenana-bonsimana.

Pacnpenenenue ®depmu-lupaka s
ONIeKTpOHBI B  KpucTauiax. OHeprusa Depwmu,

CTaTHUCTHYECKOE OIMCAaHHE KBAaHTOBOMU CHUCTCMbI, PA3JINYUC

Cratuctuueckuid Metos. @a3oBoe MPOCTPaHCTBO. Pacnpenenenue
I'n66ca. Cratuctuyeckoe UCTOIKOBaHUE SHTporuu. CBOOOJHAS SHEPTUS.

MEKTY

BEPOSITHOCTSIMH.
KBanToBbIie
cratuctukn ®epmu-Jupaka u bo3e-OiHiuTeiiHa. CpaBHEHHE Pa3IMYHBIX

AJICKTPOHHOTO  Tasa.
BBIPOKACHHBIA U
HEBBIPOXKJEHHBIM  3JEKTPOHHBIM ra3. OJIEKTPOHHAs TEMJIOEMKOCTb.

Krnaccuueckast Teopus,

Teopus DiiHmTeHa u Jlebas. DoHonbl. DOTOHHBINH Ta3.

4.3. IIpakTuyeckue (CeMHHAPCKHE) 3aHATHUS
TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Ta6muia 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

No Ne
| Temsi NPAaKTHYECKUX 3aHaTHii | POPMBI IPAKTHIECKUX 3aHATHH TpynRoeMKocte, | pasjena
n/m (qac) UCLIUII-
AUCIL
JIMHEI
Cemectp 1
1 Kunematuka u [uHaMuka Pemenue 3agaq 2 1
MaTepUaIbHON TOYKH
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2 KunemaTtuka u ntunamuka Pewenue 3amau 3 1
abCOJIOTHO TBEPJOTO Tena
3 CrnernuanpHast TEOpUs Pemenue 3amag 3 1
OTHOCHUTENIbHOCTH
4 Kunemaruka u quHaMHKa Pemenue 3amau 3 2
Kosie0aHui
S) XapakTepHUCTUKH BOJIHOBBIX Pemenue 3anau 3 2
IPOIIECCOB
6 MomnexynspHo- Pemenue 3amau 3 3
KUHETUYecKasi TeOpHUsl
Cemectp 3
7 TeroBoe u3nyuyenue, Pemenue 3anau 2 7
dotorddext
8 Dddext Komnrona, Pemenue 3amau 3 7
cBoiicTBa (HOTOHOB
9 AToM Bomopoaa Pemenue 3amag 3 8
Jloctynatsl bopa
10 CootHomieHue Pemienue 3anau 3 8
HEOIPEEIEHHOCTEN
I'efizenOepra, BOJIHBI /1€
Bpoiins
11 Vpasuenue lllpenunrepa Pemenue 3amau 3 8
[ToTenmanpHbBIE OaphEPHI
12 KBanToBas craTuctuka Pemenue 3amau 3 9
Bcero: 34
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIHUIIE 5.
Tabmuia 5 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
No T
2 TOEMKOCTb,
HaunmeHnoBanue 1abopaTopHbIX paboT by Ne pazzena
n/m (uac) JUCLUTIIIUHBI
Cemectp 2
1 Ornpezenenue 3IEeKTPOEMKOCTH KOHIEHCAaTOpa 4 4
2 HccnenoBanue penakcaMoOHHbBIX KOJIeOaHUI 4 4
3 Omnpenenenne ropu30HTAILHON COCTABIISIONIEH 3 5
HAMPsDKEHHOCTH MarHUTHOTO TOJISE 3eMITH
4 Omnpenenenne yenbHOIo 3apsaaa 3J1eKTpoHa 3 S)
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5 Konpma HeroToHa 3 6
Cemectp 3
1 [TpoBepka 3aKOHOB TETUIOBOT'O W3JTYYCHUS 4 7
2 Buemnnii pororddexr 3 7
3 Dddext Xomna B repmaHun 4 9
4 Omnpenenenre NOTEHIMATIOB BO30YKICHHUS aTOMOB 3 8
5 OnpeneneHne MUPHUHBI 3alIPEIICHHON 30HBI 3 9
MOJTYTIPOBOTHUKA
Bceero: | 34
4.5. Kypcosoe npoekTupoBanue (pabora)

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6.

Tabnuna 6 Buasl caMOCTOSTENBEHON pabOTHI U €€ TPYI0OEMKOCTh

CamocrosiTesibHast paboTa CTYCeHTOB
Bunasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 6.

Bun camocTosTensHOl pabOTHI Bcero, gac | Cemectp 1, yac| Cemectp 2, yac| Cemectp 3, uac
1 2 3 4 5}
CamocTosiTeJIbHAsA padoTa, BCEro 188 21 38 129

M3ydEHHE TEOPETHYECKOTO MaTepHaa 11 19 69
mucuumuHel (TO) 22

KkypcoBoe mpoektupoBanue (KII, KP)

pacueTtHO-Tpaduueckue 3aganus (PI'3)

BhINoJIHEHHE pedepara (P)

IToxaroroBka K Tekyemy KoHTpoito (TK) 89 10 19 60

nmomarraee 3amanue (/13)

KOHTPOJIbHBIE pa0doThl 3a0uHuKOB (KP3)

5. IlepeueHb yueOHO-METOAMYECKOTO O0ecIeUeHHs VISl CAMOCTOSITEILHOM

patoThl 00y4YaOIUXCH MO0 JUCHUILINHE (MOTYJIIO);
Y4eOHO-MeTOInYeCKHe MaTepuallbl sl CAMOCTOSITENIbHOW pabOThl CTY/IEHTOB YKa3aHbI B ILII

8-10.

6. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOI JUTEPATYPHI

6.1.

OcHoBHasi iuTEeparypa
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[lepeueHb OCHOBHOM JIUTEpATyphI IPUBEIEH B TAOIUIIE 7.
Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI

[udp bubnuorpaduueckas cesiika / URL ampec KonuuecTBo 3K3eMILISIpOB B
O6ubnuoreke
(KpoMe 2JIEKTPOHHBIX
AK3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc obmieit pusukn: YueoHoe mocodbue B | ®O(4), ['C(94), I'CU3(1)
3 1.2007. T.1. Mexanuka. MonexymsipHas Gpusuka

[53(075)] CasenbeB U.B. Kypc obmieit ¢pusuku: YueoHoe mocodue B | ®O(4), ['C(94), I'CU3(1)
3 1.2007. T.2. DneKTpu4ecTBO U MarHeTu3M. BosHbI.
Orntuka.

[53(075)] CagenbeB U.B. Kypc o0mieii ¢pusuku: YueoHoe nocooue B | ®O(4), [C(91), I'CU3(1)
3 1.2007. T.3. KBanToBas ontuka. AToMHas (pU3HKA.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO s1pa U
AJIEMEHTAPHBIX YaCTHII

[53(075) CasenbeB U.B. Kypc ¢pusuku: Yue6Hoe ocobue B 3.T. dO(2), I'C(98)
Cl12 T.2. DnextpuuectBo. Konebanus u Bonubl. BonHosas
ontuka. 2008

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: Du3- I'C(133), I'CU3(1), III'(6)
matiur, 2005
[53(075) Tpodumora T.U. Kypc dpusuku. 2007, dO(3), I'C(27
T76]
6.2. JlonoJHUTe/ILHAS TUTEpPaTypa

[TepeueHp ONOTHUTEIBHOM IUTEPATypHI IPUBEICH B TaOIHUIIE 8.
Ta6nuua 8 — [lepedeHb HONOTHUTENBHOM JTUTEPATYPHI

Hludp bubnmnorpaduyeckas cceuika/ URL | KonndecTBo 3k3eMInIsipoB B OMOIHOTEKE
azapec (KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
53(075) T76] Tpodumona T.1. Kypc dusuxu. I'C(35), KJI(5) I'C(134), III'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'C43(1), CO(1), DO(4) ®O(2), I'C(66),

OcHoBHBIE 3aK0HEL. M.: Ous-
maTiaut, 2002

[ 537(075) U83] Hponos N.E. Dnekrpomarneruzm. | CO(1), IIT'(18)
OcHoBHBI€ 3aK0HEIL 2002

534.2(075) 183] Hponos U.E. Bonnossie dDO(63), I'C(14), IIT'(8)
npotiecchl. OCHOBHBIE 3aKOHBI.
2002
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530.145(075) 183

Hponos N.E. KBanToBas ¢usuka.
OcHoBHbIe 3aKk0HEL 2002

T'C(66), IT(16)

[531 B83]

Uponos N.E. ®usuka
MakpocucteM. OCHOBHBIE 3aKOHBI.
2001,

®O(3), I'C(138), I1I°(30),

/. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHMKANMOHHOM CeTH
HMHTEPHET, Heo0X0AMMBIX JJIsl 0CBOCHHUS AU CIHUIIINHDbI
[Tepeuens pecypcoB nHpopManroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xomumMbIx
JUIS OCBOCHHMSI TUCIIMIUIMHBI PUBEICH B Ta0uIe 9.

Tabmumna 9 — Ilepeuenn pecypcoB mHbopmanroHHO-TenekoMMmyHHKarmonHo cetu MHTEPHET,
HEOOXOUMBIX JIJIsl OCBOCHUS THUCHUTIIHHBI

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

8. IlepeyeHb HHGOPMALMOHHBIX T€XHOJIOTHIi, HCIOJIb3YeMbIX NIPH

OCYIIECTBJICHUHA Oﬁpa?.OBaTeJIBHOFO npouecca mo IMCuMIlInHe
8.1. IlepeueHb NPOrpaMMHOro odecnevyeHust
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Tabnuua 10 — I[TepeueHp nporpaMMHOTo oOecrieueHus

Ne i/t

HaumenoBanue

He npenycmoTtpeno

8.2. IlepeyeHb HHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabiuue 11.
Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /i HaumenoBanue
He npenycmorpeno
9. MarepuajibHO-TEXHUYECKasA 0a3a, He0OX0AUMAas IJIsl OCYIeCTBJIeHUSI
00pa30BaTeJbHOI0 MPOLECCa MO IUCHUIINHE
CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl IPEICTaBIICH B TadauIe 12.
Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOHN 0a3bl
Howmep aygutopuu
Ne /it HanmeHnoBaHMEe COCTaBHOM YacTH MaTEPHAITBHO-TEXHUYECKOM Oa3bl (mpu
HEOOXOIMMOCTH )
1 JlekunoHHas ayiuTopust
2 CrienmmanusupoBaHHas aboparopust «MexaHuka» 31-04



http://lib.aanet.ru/
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CriermanusupoBaHHas JadopaTtopus «IEKTPOMarHeTH3M 32-04
Cnenmanu3upoBaHHas gaboparopust «OnTuka» 32-06
Crnenmanu3upoBaHHas nabopatopus «KBanToBas Ouznka» 32-03, 32-05

10. ®oH O1LIEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI MPOMEKYTOUYHON aTTecTAlNH

00y4ar0IUXCA M0 JUCHUIJINHE
10.1. CocraB (hoH1a OIIEHOYHBIX CPEJCTB MPUBE/EH B Tadsmie 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEICTB ISl IPOMEKYTOUYHOM aTTeCTaIlKI

Bua npomexxyTouHOM arTecTanuu [IpumepHBIi nEpeYeHb OLEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY

10.2. TlepedyeHb KOMIIETCHIIMH, OTHOCSIIUXCSA K IUCHUIUIMHE, W ATambl MX (OPMHPOBAHUS B
npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmuie 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OPMUPOBaHHUS B IPOIIECCE
OCBOCHMS 00pa30BaTEIbHOM MTPOrpaMMbI

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 10

Howmep cemecTpa
JTUCITUTIIMHAM/TIpaKTHKaM B Tiporiecce ocBoenust OI1

OIIK-1 «crmocoOHOCTh TPEACTABIATh aJeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMH HAy4HYIO
KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOXEHHI, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
1 MaT€MaTuKmn»

Maremarnka. MaTeMaTU4eCKUN aHAIN3

MaremMaTHka. AHAIUTHYECKAsi TEOMETPHUS U JIMHEHHas anredpa

duzuka

MaremaTrka. AHAIUTHYECKAs: TEOMETPHS U JIMHEHHas anredpa

duznka

XUMUS

Maremarnka. MaTeMaTU4eCKUN aHAIN3

OCHOBBI OMOXUMHHU U OMOJIOTHUHA

duzuka

Maremaruka. Teopust BEpOSATHOCTEM U MareMaTudeckas

W [ WWNNDNDNRFPPE-

CTaTUCTHUKA

Maremaruka. Teopust BEpOSATHOCTEM U MareMaTudeckas
CTaTHCTHKA

OCHOBBI OMOXVMHHU U OMOJIOTHUHA

[TpuGops! 1 KOMIUIEKCHI Ta0OPATOPHOTO aHAIM3A

4
4
5 Marematuka. J[uckpeTHas MaTeMaTuKa
7
7

AHaIMTHYECKUE U SKOJIOTHYECKUE TPUOOPHI

10 buopaaunonokanms

10 buorenemerpus

OIIK-2 «crmocoOHOCTh BBISIBIISTH €CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOJIEM, BO3HUKAIOIIUX B XOJIC
npo(heCCHOHANEHOM ACSITENFHOCTH, MPUBIEKATh JUISI WX PEIICHUS COOTBETCTBYIOMIMHA (DHU3HKO-
MaTeMaTUYEeCKU armnapar

1 duznka

2 Dusnka
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3 Odusznka

5 broduznueckne 0OCHOBBI JKUBBIX CUCTEM

5 TexHuueckue MeTOAbl JAMATHOCTUYECKUX HCCIEOBaHUN U
JIe4yeOHBIX BO3AEUCTBUI

6 TexHUYECKHE METOAbl JMATHOCTUYECKUX HCCICIOBAaHUN U
Je4eOHBIX BO3ACHCTBUN

7 AHaJIMTHYECKUE U SKOJIOTHYECKUE TTPUOOPHI

7 [TpuGOpBI 1 KOMIUIEKCHI TAOOPATOPHOTO aHATTU3a

9 Teopust OMOTEXHHUYECKUX CUCTEM

10 buopanuonokarus

10 Buotenemerpus

10.3. B kauecTBe KpUTEpUEB OIICHKH YPOBHSA C(HOPMHPOBAHHOCTU (OCBOEHHS) y OOyYarOMIUXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaja MOJIYJIbHO—PEUTHHTOBON CHCTEMBbI YHUBEpCcUTEeTa. B Tabmmie
15 mnpencraBnena 100-OamnbHast W 4-0ayulbHasi IOKadbl JUId OLEHKH C(HOPMHPOBAHHOCTU

KOMIIETECHIINH.
Tabmuua 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH
OI1reHKa KOMITETEHITUN
100- .
4-6anbHast XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OasbHas
IKana
HIKaia
- oOyuaromuiics TJyOOKO M BCECTOPOHHE YCBOHMJI MPOTPaMMHBIN
MaTepua;
- YBEPEHHO, JIOTUYHO, IIOCIEA0BATEIBHO U TPAMOTHO €r0 U3JIaraerT;
- ONUpasChb HAa 3HAHWS OCHOBHOW U JONOJIHUTENBHOW JMTEPaTYpBHI,
85<K <100 COTIAHO» 000 IIPUBS3bIBAET YCBOCHHBIE HAYYHBIE MIOJIOKEHUS C TIPAKTUUYECKOM
(GAITCHOY | 1egTenbHOCTBIO HaIlpaBJICHNUS,
- yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBOOOJIHO BJIAJICET CUCTEMOM CIIEIMATN3UPOBAHHbBIX OHATHII.
- 00y4aroluiics TBEpI0 YCBOWII IPOTPaAMMHBINM MaTepuall, TpaMOTHO U
[0 CYHIECTBY MH3Jaraer e€ro, ONHUPAsICh HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphl;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEN;
70<K<84 (XOPOHO» ) _ YBSI3BIBAET YCBOEHHBIE 3HAHUS C IPAKTUYECKOW NEATEIbHOCTBIO
(GAUTCHO» HaIlpaBJICHNUS,
- ApryMEHTHUPYET HAy4YHBIE TIOJIOKEHUS;
- IeJIaeT BBIBOABI M 0000IICHUS,
- BJQJEET CUCTEMON CEHHAIM3UPOBAHHBIX IMOHSITHH.
- 00yyJaromuics yCBOWJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY M3JaraeT €ro, ONUpasch HAa 3HAHMS TOJIBKO OCHOBHOMU
JTUTEPaTyphl;
«YZIOBIIETBOPH | - JIOIYCKAEeT HECYIIECTBEHHBIEC OUTMOKHU U HETOUHOCTH;
55 <K< 69 TEJIBHO» - UCHBITBIBAECT 3aTPYJHEHUSI B IMPAKTUYECKOM NPUMEHEHUU 3HAHUU
«GauTeHO» | HAIPABJICHMS;
- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;
- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BBHIBOJOB U 0000IECHUI;
- YACTUYHO BJIAJICET CUCTEMOM CHEMATN3UPOBAHHBIX MOHATHH.
- oO0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaAaMMHOTO
MaTepuaia;
«HEYIOBIIETBO | 6
K<z PHTEIHHO) JIOTIYCKaeT  CYLIECTBEHHbIE OIIMOKM W  HETOYHOCTH IIpH
e 3auTeHoy | PACCMOTPEHAN npo0JsieM B KOHKPETHOM HalpaBleHUY; }
- HCTIBITBIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUHN 3HAHUI;
- HE MOKET apr'yMEHTHPOBATh HAyUHBIE MTOJIOKEHHUS],
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- He (OPMYIIUPYET BBIBOJIOB U 00OOIIECHUIA.

10.4. TwumnoBbie KOHTPOJIHHBIC 3aTaHUS WJIH UHBIC MAaTEPHAIIBIL:
1. Bompocs! (3agaun) i 9k3aMeHa (tabsmma 16)

Tabmuia 16 — Borrpocs! (3amaun) 115 9K3aMeHa

Ne /i [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYECKUE NOHATHSA. KnHeMaTnka maTtepuaibHON TOUKU. CKOPOCTh U
YCKOpEHHUE MaTepruaibHOW TOUKH
2 YckopeHue npy MmI0CKOM KPUBOJIMHEMHOM JBUKEHUU
3 KunemaTtnka abCcoOTHO TBEPIOTO TENa
4 CBs3b TUHEWHBIX U YTJIOBBIX BEJIMYMH
5 O0600111eHHBIE KOOPIUHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4a KHHEMATHKH JIJIs1 MAaTepUATbHON TOYKU
7 3akonsl HptoToHA
8 3akonbl Kemnepa u 3aK0H BCEMUPHOTO TSTOTEHUS
9 [TpuHnunm neTepMuHU3MA
10 3aK0H COXpaHEHHUS UMITYJIbCa
11 Teopema o ABMKEHUU IIEHTPA Macc
12 ['paBuTaIIMOHHAS U UHEPTHAS MACChI
13 MOMEHT CHJIBl 1 MOMEHT UMITYJIbCca. Y PABHEHHE MOMEHTOB
14 3aKOH COXpaHEHUS] MOMEHTa UMITYJIbCa
15 CekTopHasibHasi CKOPOCTh
16 PaboTa, MOIITHOCTE ¥ KHHETUYECKASI SHEPTUS
17 [ToreHnnanpHble U HEMTOTEHIINAJIBHBIE CHUIIBI
18 [ToTeHunanpHas SHEPIUsl, 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUU
19 MomeHT uHepIuu
20 Teopema IlIteiinepa




17

21 MoMeHT uMITyJIbca aOCOTIOTHO TBEPIOTO Tea

22 Kunernueckas sueprust ATT. Pabota u MmomHOCTh Bpamieruss ATT

23 [Ipunuun otHOcuTeNnbHOCTH ["anumnes

24 OxcnepuMeHTanbHbIe npeanocbuiku CTO

25 [TocTynartel DiiHmTEHA, TpeoOpa3zoBanus Jlopenia

26 Crnenctus u3 npeodbpazoanus Jlopenna. 3akoH crnoxeHus: ckopocreit B CTO
27 HNuTtepBan

28 PenstuBucTCcKasg JUHAMHUKA

29 WuBapuaHThl TEOPUH OTHOCUTEINBHOCTH. [IpUHITUI SKBUBATICHTHOCTH

30 HewunepuuanbHbie CUCTEMBI OTCYETA

31 Huddepenunanbaoe ypaBHEHHE KOIeOaHUN TPY>KUHHOTO MasTHUKA, €O PELICHNE
32 Bekropnast nuarpamma

33 DHeprusi TapMOHUYECKUX KOJIeOaHM i

34 VYcnoBus BO3HUKHOBEHUS KojeOaHui

35 duznyeckuii 1 MaTeMaTHUYEeCKU MasTHUKU

36 3aryxaromue KoneOaHus

37 Brinyxaennslie koneOanus. Pezonanc

38 CrnoxeHune KonebaHuil 0IHOTO HANPaBJICHUS C OAMHAKOBBIMU YaCTOTaMH
39 CrnoxeHre B3auMHO MEpIEeHIUKYIIIPHBIX KOJIeOaHui

40 Bonubl. OCHOBHBIE TOHATHUS

41 VYpaBHeHue Oeryiieii BOJHBI

42 BomnoBoe ypaBHeHne. CKOpPOCTh BOJHBI B YIIPYTO# Cpelie

43 DHeprust BOJHBI

44 MHTEHCUBHOCTH BOJIHBI

45 Dddext Jomnepa

46 Hudpaxius Bons. punmun [oiirenca

47 NHuTepdepentius BoJH OT IBYX HCTOYHUKOB

48

Crosune BOJHEI
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49 Jlucrniepcusi, TpymIoBasi CKOPOCTh BOJH

50 WNneanphbiil ra3. [laBieHue Ha CTEHKY cocya.

51 [TapameTpsl cocTOsIHUSI, TEMIIEpATypa. Y paBHEHHUE COCTOSHUSA, (PYHKITHS
COCTOSIHUSL

51 BHyTpeHHsIs 3HEprUs HAEAIBHOIO ra3

53 PaGota nneanbHOTO Ta3a B pa3IMuHbIX TEPMOJIUHAMUIECKUX MPOIIECCax.

o4 ITepBoe Hauan0 TEPMOAMHAMUKH.

55 AnrabaTHyecKuil mporecc.

56 [uxn Kapno

57 Pabora TemnoBoro aBurarTeis

o8 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeOpeMbl KapHo

59 HepasenctBo Knay3uyca. OuTponus

60 DOHTpONHS U BEPOSATHOCTH

61 bapomerpuueckas ¢popmyna. Pactipenenenue boasiimana

Cemectp 2

1 Hanpsox€nHaocTts anekTpuueckoro noiis. [Ipunnun cyneprno3uuuu

9 [Torenmuman snexrpuueckoro nois. [Ipunuun cynepno3unuu. Teopema 0 HUPKYISIUA
BekTopa E

3 ITorok BekTopa E. Teopema ["aycca g BekTopa E

4 CunoBble JIMHUU U SKBUMIOTEHLMATIbHbIE TTIOBEPXHOCTH

5 Crnenctus u3 TeopeMsl ['aycca

6 Hanpsk€HHOCTD M TOTEHLIMAM 3JIEKTPUUECKOTO U0

7 DNEKTPUUECKUN JUIOJIb BO BHELIHEM I10J1€

8 [TpoBOTHUKH B 3JEKTPUUECKOM I10JIE

9 Jusnexrpuku. BekTop anekrpudeckoit uHaykuuu. Teopema ["aycca nis Bexkropa D

10 I'pannunsble ycnoBus st BeKTopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCIEA0BATENHHOE COETUHEHUE KOHIEHCATOPOB

13 DHeprus MIEKTPUIECKOTO OIS
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14 OnexTpuueckuii Tok. [ImoTHOCTH TOKa

15 3axkonbsl OMa B 0OBIKHOBEHHOM U u(depeHnansHoi popmax

16 3akon OMa 171 3aMKHYTOM 11enn

17 3akonsl Jxoyns — Jlennia B 00bIkHOBEHHOU U U depeHImaipHon popMax.
18 MarsuTHas UHIYKITAS

19 3akon buo — CaBapa — Jlannaca

20 MarsuTHas HHIYKIUS PSMOTO MTPOBOJIA C TOKOM

21 B3anmoneicTere NpOBOJHUKOB C TOKAMHU

22 JIMmOnbHbIA MATHUTHBIA MOMEHT. MarHuTHOE 10JIE€ KOHTYpa C TOKOM
23 MarauTtHas UHAYKIHS IBUXKYIIETOCs 3apsiia. BzanmoaeiicTBie NBIKYIUXCS 3apsIOB
24 JIBM>KEeHHE 3apsSKEHHBIX YACTHI] B MATHUTHOM TIOJIE

25 Teopema o rupkyssiiiuu BekTopa B

26 MarnuTHas UHIYKIIAS TOPOUJIA U COJICHOUIA

27 Mexanndeckas paboTa B MATHUTHOM T10JIE

28 MarnuTHbIi otok. Teopema ["aycca mis BekTopa B

29 MarHuTHBIN U0 B MAarHUTHOM I10JI€

30 Marnetuku. Teopema o upKysuu Bekropa H

31 SIBnenue peppomarneruzma

32 DNeKTpOMarHuTHAS WHIYKIHS

33 Camounnykuus. Bzanmaas nHAyKIUS

34 DHeprust MarHUTHOTO TIOJIS

35 BuxpeBoe anekTpudeckoe mose

36 Tok cMmemieHus

37 VYpauenust MakcBeria

38 BosiHOBOE ypaBHEHUE 3JEKTPOMArHUTHOTO MOJIS

39 CBoiicTBa 37IEKTPOMArHUTHBIX BOJH

40 3aKOHBI MPETIOMIICHHS 1 OTPKECHHS CBETA

41 KorepenTHocTh cBeTa
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42 WuTepdepenius cBera OT IByX HICTOUHUKOB
43 Hudpaxius. [punnun [roitrenca — @penens
44 3oubl Openens. udpakuns OpayHrodepa Ha menn
45 Jucniepcust cBera
46 Judpakuronnas pemeTka
47 [Tonsipu3zanus cera
48 Crenens nojsipusanun. 3akoH Matoca
Cemectp 3
1 TennoBoe u3nyueHue
2 3aKOHBI U3Ty4YeHuUs1 a0COTIOTHO YEPHOTO Tea
3 ®opwmyia Penes — J[xunca. Pacnipenenenue I1nanka
4 dotord ekt
) TopMO3HOE PEHTI€HOBCKOE U3ITyUYEeHUE
6 ®otoHbl. KopnyckynsipHO — BOJIHOBOM Jyanau3M ISl CBETA
7 Oddext Komnrona. OMnupudeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJ0poa
8 Mopenb aroma o Tomricony
9 Monens aroma o Pezepdopay. [locrynarsr bopa
10 Teopust bopa — 3ommepdenbaa
11 Bonnsr /le bpoitns
12 BonnoBas ¢yHKIms
13 VYpasuenue llpénunrepa
14 CooTtHomenue Heonpeaenénuocte [ 'eizenoepra
15 MuxkpoydacTuiia B OTHOMEPHOW MOTEHI[MATIBHON SIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIMATEHOM SLIUKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TIOTEHITHAILHBIM O0aphepoM
18 MukpoyacTHiia B HEIPOHUIIAeMO# cepe
19 I"'apMOHMYECKHI OCHMIUIATOP B KBAHTOBOM MEXAHUKE
20 KBanToBbIi1 poTaTop
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21 ATOM BOJIOpO/Ia B KBAHTOBOW MexaHuke. CIiuH

22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunuun [Taynu
23 3arnosiHeHHe MEKTPOHHBIX obosiouek. Tabnua Menaeneesa
24 XapakTepuCTUYECKUE PEHTICHOBCKUE CIIETPHI

25 DHeprus CBSI3U B MOJICKYJIC

26 Pacnpenenenune ®epmu - [lupaka

27 Pacnipenenenne bo3e - DiiHmTeliHA

28 DHepreTuyeckre 30Hbl B KPUCTAIIAX

29 IIpoBOAMMOCTE NIOJYIIPOBOJHUKOB

30 CrioHTaHHBIE U BBIHYKIEHHBIE TIEPEXOIBI

31 [Tpuniun paboTsl nazepa

32 Kiaccuueckas reopust TermoemkocTu Jrononra u [1tu
33 KBanToBas Teopusi TEIIIOEMKOCTH DWHIIITEHHA

34 KBanToBas Teopust remioemkoctu Jledast

35 KonTakTHbIe sBIEHUS

2. Boripocs! (3amaun) mist 3auera / nuddepeHnnpoBanHoro 3adera (Tabmuma 17)
Tabmuna 17 — Bonpocs! (3agaun) nns 3adera / audd. 3aduera

Nen/m | [lepedenn BompocoB (3ama4) /yist 3adeta / nuddepeHImpoBaHHOTO 3a4eTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue IS BBINOJIHEHUS KypCOBOH paOOTHI / BBINOJIHEHHS KypPCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuua 18 — IlpumepHbIli mepeueHb TEM Ui BBIOJHEHHUS KYpPCOBOM PaOOTHI / BBIOJIHEHUS

KypCOBOTO IPOEKTa

No 11/ [IpumepHbIii IepeyeHb TeM Ui BBIOJIHEHHUS KYPCOBOU PaOOTHI / BBITOTHEHHS
°n/n
KYPCOBOI'O IIPOEKTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4. Borpocs! [J1s IPOBEICHHUS MPOMEKYTOYHOMN aTTECTAIlMH MPH TeCTHPOBaHUH (Tabsuima 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISk TECTOB
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Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

5. KoHTpoIbHBIE U MPaKTHYECKUE 3a0a4n / 3aAaHus 1o auciumuinae (Tabnuma 20)
Tabmuua 20 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKHUX 33134 / 3aJaHHH

Ne n/mt [TpumMepHbIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aa4 / 3a1aHuil

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

10.5. Meronuueckue MaTepualbl, ONpPEICNSIONINE MPOLEAYPbl OLIGHUBAHMS 3HAHHWHA, YMEHHH,
HaBBIKOB U / WM OMBITA JESITEIbHOCTH, XapaKTEPU3YIOIUX dTambl (OPMUPOBAHUS KOMIIETEHIIHH,
conepxkarcs B [TonoxxeHnsax «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M ITPOMEXYTOUYHOHN aTTECTALUU
crynentoB ['VAII, oOydvarommxcsi mo mporpamMMbl BhICIIEro 00pa3oBaHus» u «O MOAYJIBHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHoI paboThl cTyneHTOB B 'Y AI».

11. MeToauyeckue yKa3aHus JJIs 00yUaIOIIUXCS M0 OCBOEHHIO AU CIUTLINHbBI
Llenpro AMCHUIIMHEL SIBISCTCA TIONYYCHHE CTYJCHTAaMH HEOOXOAMMBIX 3HAHUM, YMEHUH U
HaBBIKOB B O0JIaCTH aHalIM3a MEXaHM3MOB BO3JCHCTBUS OMACHOCTEH Ha 4YeJOBEKa, XapakTepa
B3aMMO/ICHCTBUS OpraHn3Ma 4eJOBeKa C OMACHOCTSIMM Cpelbl OOMTaHHWS B CBSI3U C BOIPOCAMH,
CBSI3aHHBIMU C ITpobseMaMu o01Iel GU3UKH.

MeToanyeckue yKa3aHus i1 00y4alOMIMXCS 10 OCBOCHUIO JIEKIIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO Marepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3JNI0KeHHEe ydeOHOro marepuaia. HazHaueHrne cCOBpEMEHHOM JIEKIIMN B PaMKaX
JUCIUTIMHBI HE B TOM, YTOOBI TOJYYUTh BCIHO HMHPOPMAIMIO IO TeME, a B OCBOCHUU
dbyHIaMEHTABHBIX TPOOJIeM JUCIUIUINHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUN
HAay9HOW MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJIHSAET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(POPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBIA ammapar
KOHKPETHOW 007acTH 3HaHUsA, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIUILIIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[TmaHupyeMbl Pe3yIbTaThl IPH OCBOCHUU 00YYAIOIIUMCS JICKIIMOHHOTO MaTepHraa.

— TOJIyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPENENAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE  TPOdEeCCHOHATHLHO—/IETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O MPOTHO3E
WX pa3BUTHUS HA OMMKAMUIINE TOBI;

— Hay4HMTCsl METOJIWYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH |
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JIeKUMOHHBIA  MaTepuall  MOXKET  CONPOBOXKIATHCS  AEMOHCTpAllME  ClailloB U
WCIIONIb30BAaHMEM pa3[JaTOYHOrO0 MaTepuaia TMpH MPOBEASCHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

MeToanyeckne YyKa3aHus I OOY4YalOIIMXCS 1O TMPOXOKICHUID TMNPAKTHYECKUX

3aHATHH
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[TpakTHdeckoe 3aHIATHE SBISAETCS OJHOW W3 OCHOBHBIX ()OpPM OpraHU3aluu y4eOHOTo
mporecca, 3aKII0YaroNIascss B BHIMOJHEHHH OOYYArOMIMMHKCS TI0J] PYKOBOJICTBOM MpEroAaBaTels
KOMIUIEKCa YYE€OHBIX 3aJaHHil C IEJIbI0 YCBOCHHS HAYYHO-TEOPETHUYECKUX OCHOB Y4eOHOM
JTUCIUTITMHBI, MPUOOPETEHUs] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEIHHOCTH.

[lenpr0 MpaKTHYECKOTO 3aHATHUS ISl O00y4alomIerocs SIBISETCS NMPUBUTHE OOYYaromiemMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTHU 110 U3y4aeMOW NUCIUILIAHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YUYaAOIIEMCsI PAKTUICCKUX 3aHSITHIMA:

— 3aKperuieHue, YriayOleHue, pacliupeHrue W JAeTalu3alus 3HAaHUW TpU  PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE  TMO3HABATEIBHBIX  CIOCOOHOCTEH,  CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOMN aKTUBHOCTH;

— OBJAQJCHHE HOBBIMH METOJAMH M METOJMKAMU W3yYEHUS KOHKPETHON ydeOHOM
M CITUTIIMHEL,

— BBIPA0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TOJMYYCHHBIX 3HAHMWA s
BBITTOJIHEHUS 33 TaHHI;

— obecrnedyeHne palMOHAIBLHOTO COYETAHMS KOJUIEKTUBHON W WHAWBUIyaJTbHOW (opm
o0Oy4eHusl.

DyHKINH MPAKTUYECKUX 3aHATUN:

— T03HaBaTelbHasd;

— pa3BHUBAIOIIAs;

—  BOCHHTATENIbHAS.

[To xapakTepy BBIOJHSAEMBIX OOYYAIOIIMMCS 3aJaHUM MO TMPAKTUYECKUM 3aHITHUAM
MOJPA3JIENAIOTCS Ha:

—  O03HAaKOMHWTEJbHBIC, IPOBOJMMEBIC C IIEIBI0 3aKPEIUICHUS U KOHKPETH3AIUU H3yYeHHOTO
TEOPETUYECKOTO MaTepHara;

— aHaJIWTUYECKHE, CTaBAIIME CBOCH ILEJbI0 MOJTy4YeHHE HOBOM HMH(OpMAIMM Ha OCHOBE
(dbopManM30BaHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIC C TOJYYCHHEM HOBOH WH(POPMAIMU IyTEM CaMOCTOSTEIBHO
BBIOPAHHBIX MTOAXO00B K PELICHHIO 3a/1a4.

@®opMbl OpraHu3alM MPAKTHUYECKUX 3aHATUH ONPENeNsIOTCS B COOTBETCTBHH  CO
cneuu(uIecKuMU OCOOCHHOCTSIMU Y4eOHOW IUCHMIUIMHBI M LenIMu oOydeHus. OHM MOTYT
IPOBOIUTHCA:

— B MHTEPaKTUBHOW (hopMe (pelieHre CUTYAIIMOHHBIX 3a/1a4, 3aHSATHS 110 MOJICITUPOBAHHIO
peabHBIX  YCIIOBHM, [ICJIOBBIE WIPBI, WIPOBOE MPOCKTUPOBAHHE, WMHUTAIIMOHHBIC 3aHATHS,
BBIC3/IHBIC 3aHATHS B OpraHu3aluu (MpennpusTHs), AenoBas ydeOHas urpa, poJyieBas Wrpa,
MICUXOJIOTHYECKUI TPSHHUHT, KEHC, MO3TOBOM IITYPM, IPYIIIOBbIE JUCKYCCHH);

— B HE HMHTEPAaKTUBHOW (opMme (BBIOJHEHHE YNPAKHEHWH, pEeIIeHHe TUIOBBIX 3a7ad,
pelIeHre CUTYAI[MOHHBIX 32/1a4 U IPYToe).

Metoanka poBeIeHUS] TPAKTUYECKOTO 3aHITHSI MOXKET OBITh Pa3IMYHOMN, IPH 3TOM BaKHO
JOCTIDKEHUE OOIICH 1eNN TUCIUTUTAHBL.

TpeOoBaHMs K NPOBeIeHNIO NPAKTHYECKUX 3aAHATHH
[TpakTudeckue 3aHATHS TPOBOMATCS B BHJE OOCYKICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKHMH BOIPOCAMH, PACCMATPUBAEMBIMHU B JIGKIIHOHHOM KypC€ W B BHJIC
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh y CTYIEHTOB IPYU OCBOSHUHU MaTepHUaa.
Mertoaundeckne yka3aHHs 10 MPOBEICHUIO MPAKTHYCCKUX 3aHATHUH MPHUBEICHBI B CIICIYIOIINX
nocoousx umerontuxcs B ondnuoreke ['YAIl B Harie4aTaHHOM U 3JIEKTPOHHOM BHJIE:
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1. Mexanuka. KoneGanust u Bonubel. Tepmomunamuka. COoopuuk 3amau //WU.U. Kosanenko,
10.A. Ky3unenos, M.H.Kynsounxkas, H.I1.JlaBpoBckas, H.H.JlutBunoa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opnos, H.E.Ilorapes, B.K. Ilpumunko, E.B. Xonunesa. FO.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. Hlepdax 2010. 84 c.

2. DnextpuuectBo.  Marnetusm.  Onruka.  COopuuk  3amau.  //MU.  Kosanenko,
H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B. PyrekoB. FO.H. Ilapes, b.®.Illudpun, C.A.
[ep6ak 2013. 80 c.

3. KBantoBass ¢usuxa. CoOopuuk 3amau //, WM.W Kosanenko, H.IL JlaBpoBckas, H.H.
JlutBunosa, B.®. Opmnos, I'.JL. Ilnexorkuna, B.K. [Ipununko, E.B. Pyrekos, FO.H. Ilapes,
C.4 Ilepbax, 2004, 56¢.

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIUXcs 10 MPOXO0KACHUIO JJa00paTOPHBIX padoT

B xone BbImosiHeHUs 1a00paTOPHBIX paboTa 00y4arOIUIACs JOKEH YIIIyOUTh U 3aKPENUTh
3HAHUS, TPAKTUYECKIE HABBIKU, OBIAJCTh COBPEMEHHONW METOIUKON M TEXHUKOH SKCIIEpUMEHTA B
COOTBETCTBMM C  KBAJIM(PUKAIIMOHHON  XapaKTEPUCTHKON  oOydwaromerocs. BbInmoiHeHHe
71a00paTOPHBIX PabOT COCTOUT U3 SKCIEPUMEHTAIbHO-TIPAKTUYECKON, PacYeTHO-aHAIUTUYECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUSITHH.

BrimonnHeHne 1mabopaTopHBIX pabdOT O00yJarouuMcsl SIBISIETCS HEOTHEMJIEMOW YacThiO
U3YYECHUS JUCHUIUIMHBI, OMNpEeNeiseMOol y4eOHBIM IUTAHOM M OTHOCUTCA K CpEACTBaM,
00eCTeYnBaOIUM pPEIICHUE CIeTYIOIUX OCHOBHBIX 3a/a4 y 00y4aromerocs:

— TpuobpeTeHre HaBBIKOB MCCIIEOBAHMSI TPOLIECCOB, SIBICHUNM U 00BEKTOB, H3Y4aeMbIX B
paMKax JTaHHOM TUCIUIUINHBI;

— 3aKpCIICHHUC, PAa3BUTUC W ACTAIU3ALUA TCOPCTHUYCCKUX 3HaHHﬁ, IMOJIYYCHHBIX Ha
JIEKIUAX;

— TIONy4YeHHUE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIIFHOM pabOThI C 1ab0paTOPHBIM 000PYI0BAHUEM U
npubopamu.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

B TeueHme cemecTtpa KaXIblli CTYIEHT B COOTBETCTBUM C pabodel MporpaMMon Io
muciuiuinae Ou3nKa JTOJDKEH BBIMOJIHUTH OIpPENeIeHHOE YHCIIO JiabopaTopHbIX paboT. Ha
KOKIYI0 Ta0OpaTOpHYIO paboTy IUIAHUPYETCS HE MEHEE JBYX 3aHATHUMN: OJHO — Ha BBHITTOJIHCHUE
M3MEPEHU, U OJJTHO — Ha 3aIIuTy otyeTa. OTUET MUILETCS HE BO BpeMs 3aHITHH, a loMa WIH B
oubmuoreke.

B nauanme cemectpa q0 Hadana 3aHATHH CTYJIEHT JIOJDKEH OBITh MPOUHCTPYKTUPOBAH IO
TeXHUKE O€30MacHOCTH TPHU MPOBEICHUM JIA0OpaTOpHBIX padboT mo ¢usuke. [IpoxoxkaeHue
WHCTPYKTaxa GUKCUPYETCS B CIICITUAIBHOM JKypHAJIE; TaM HY)KHO 00s3aTEIbHO PACTIHCATHCA.

B nmaGopaTtoputo cTy€HTHI JODKEH MPUXOIUTH MOATOTOBICHHBIMU K Ha3HAYCHHOW paboTe.
HeobxonmuMo 3apaHee mpodMTaTh OMHCAHHE pPa0OTHI W TEOPETHUECKHE CBEICHUS U3
COOTBETCTBYIOIIETO pa3zienia Kypca. He 3a0biBaiiTe O pPEKOMEHJIOBAHHOW JHTEpaType H
00s13aTeIbHO TOyYnTe B OMOIMOTEKE BCE MOCOOMS, BRIMTyCKaeMble Kadeapoil.

BreimonHsaTe paboTy CTYIEHTY pa3pemiaercs, JIUIIb TOCe JOMycKa, MOJYYEHHOTO IOCTe
Oecenpl ¢ mpenoaBaTeneM. [IpenogaBarens JOKEH yOSIUTHCS, UTO CTYICHT TIOHUMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOJII0IaTh U UCCIIEA0BATh;

Kakas 11eJib Mepel HUM MOCTABJICHA;

KaKMMH MPUOOPaMH U KaK BEIyTCS U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.
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[TomyueHHbIH TOMyCcK K paboTe 0OTMEYaeTcs MpenojaBaTeeM B KypHale.

B mnpouecce BbimonHeHuss nabopaTopHON pabOTBHl HYKHO O00s3aTeNbHO 3alOJIHHUTH
IPOTOKOJI M3MEpPEHHH. Y KaXJ0ro CTyACHTa HPOTOKOJ M3MEpPEHHH [0JKEeH OBITh CBOIf;
BEJICHUE OJIHOIO IMPOTOKOJIAa HECKOJIBKMMH CTYAEHTaMU BMecTe He nomyckaercs. [IpoTokon
BeZieTcs Ha ucTe GpopmaTta A4. B mpoToKoJie JOMKHO OBITh OTPasKEHO:

TOYHOE IIOJIHOE Ha3BaHUE U HOMEp JabopaTopHOW paboTbl B COOTBETCTBUU C
METOJUYECKHUM ITOCOOHEM;

bamMuTus, UHUIUAIBL CTYJICHTa U HOMEP TPYTIIIHI;

(bamMuIus ¥ MHUIUAIB TPETIOo1aBaTeNs;

TabIMIa TEXHUYECKUX XapaKTEePUCTHK H3MEPUTENbHBIX NpUOOpOB (Ha3BaHuEe NpuOOpa,
pabouuii uamna3oH, IieHa AeJICHHs, KJIacC TOYHOCTH U Jp.);

napaMeTpbl YCTAHOBKH, HA HEW yKa3aHHBIE,

pe3yabpTaThl U3MEPEHUN;

JlaTa ¥ TOJIKCH CTYICHTA.

Bce 3anucu [10MKHBI BECTUCHh ABTOPYUYKOMW, IIAPUKOBOW, KaNWJUIPHOM WM TIelIeBON
pyuKoii. 3anuch HaOMIONEHUI U JaHHBIX KapaHAAIIOM HE JIOIYyCKAaeTCs, KapaHIallloM MOXHO
JIMIIBb YePTUTh TaOnuLbl U rpaduku. Benenne «4epHOBUKOB MPOTOKOJIA» U MEPENHUChIBAHUE UX
B KOHLIE 3aHSTHUS HAYUCTO HE PEKOMEHAYETCS; ITO HEHY)KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JIOITyCTUTh OMIMOKY MpU nepenuchiBanuu. CTapaTenbHOCTh U aKKYPaTHOCTh JIyYIle TPOSIBUTH
npu 0OPMIICHIH OTYETA.

[To okoHYaHMM HU3MEPEHUN MPOTOKOJ O0S3aTEIBHO JACTCS HA MOMAINUCH MPENOAaBaTelo.
be3 »Toi moanucu NpOTOKOI CUUTAETCA HEAECUCTBUTENIbHBIM. [I0ANMUCEH CTyIeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO OH OTBEYAET 3a BCE IMPOBEJICHHBbIE M3MEPEHHS, a MOANKUCH MPEernoaaBaTens
O3HayaeT, 4To paboTa NEHCTBUTENHHO BBIMOIHAIACH M YKa3aHHbIE 3HAYCHUS ICHCTBUTEIHLHO
II0JIy4€Hbl MYMEHHO TEM CTYACHTOM, KOTOPBIH COCTaBHJI IPOTOKOJL.

ITo pe3ynpTaram, 3aUKCUPOBAHHBIM B IIPOTOKOJIE U3MEPEHUH, CTyICHT JOMa MUIIET OTYET
U 3alUINaeT ero Ha cieayrouieM 3aHsATuH. llpu 3amuTe oTyeTa MOTYT OBITH 3aJaHbl JIOObIE
BOIIPOCHI 10 TEOPUHU U3YyYAEMOI0O SIBJICHUS U 110 MOJYYEHHBIM pe3yJbTaTaM. 3a IPUHATHII OTYET
npernojaBaTesib BBHICTABISET CTYIACHTY OIICHKY M IOCIe 3TOro COOOIIaeT HOMEp M Ha3BaHUE
cleyroniei 1abopaTopHOi paboTHI.

Crpykrypa u ¢popma ordera o 1a0opaTropHoii padore

OTueT 1oMKEeH ColepKaTh CIASAYIOIINE Pa3Iebl:

1. Llenn paboTHI.

Ona cdopmynupoBaHa B ONUCAaHUHM JAaO0OpaTOpHOW pabOTHI, OTTyAa €€ CleayeT
NepenucaTh.

2. Onucanue J1a00paTOPHON YCTaHOBKHU.

Ornucanue yCTaHOBKH JOJDKHO ObITh KpaTKuM. ClieyeT OrpaHuyuThCs (PyHKIMOHATHHON
WIH DJIEKTPUYECKOM CXEeMOH yCTaHOBKM. He Hy)XHO NMPUBOAMTH BHEIIHETO BUJA MPHOOPOB.
Jlanee HEOOXOAMMO OMNHMCATh SKCIEPHUMEHT M MEPEeYHCIUTh H3MEpHUTENbHbIE HPUOOPHl B
TaOIHMIe TEXHUIECKUX XapaKTePUCTUK, IEPEHECEHHOI U3 MPOTOKOJIA U3MEPEHHIA.

3. PaGouune Gpopmyibl.

PabGounMu  HazbIBalOTCS TOJBKO Te (QOPMYNbI, IO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJATCS BBIYUCICHHS UCCIIEyeMbIX BeanunH. CieBa B popMylie TOJDKHO CTOSTh TO, YTO
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CJIeZlyeT OIpeNenTh, CIIPaBa - TO, YTO U3MEPSUIOCh B pabOTe WM U3BECTHO. Bce mpuBeaeHHbIE
(opMyJIBI TOIKHBI OBITH TPOHYMEPOBAHBI.

BriBon dopmMyn u mpoMeKyTOUYHBIE BBIPAKEHHUS B 3TOM pasfelfie MPUBOIUTH HE HYXKHO.
@opmynbl 71 BBIYMCIEHUS TOTPEIIHOCTEH M TNPOBEACHHS MaTeMaTUYecKoil oO0paboTKu
Pe3yJAbTaTOB U3MEPEHUI B 3TOM pas3Jielie TOKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUM.

B srom pasnene ordyera MOKHBI OBITH MPHUBEIACHBI BCE M3MEPEHHBIE U BBHIYHCICHHBIC
pe3ynbTatbl. 10 BO3MOXXHOCTH, MX HYXXHO TNPEACTaBIATh B BUAE HArIAAHbIX Tabmum. B
NPUBOAUMBIX 3HAUEHUSAX HENb3s OCTABIIATH JIMIIHUE JECATUYHbIE pa3psiabl (moapodbHee 00 3ToM
nouaer peub HWXKE). B pabore MoxkeT ObITh HECKOJIBKO 33/J1aHWiM, BCE OHHU JIOJKHBI OBITH
IIPUBE/IECHBI B 3TOM pas3Jele.

5. IIpuMepsl BBIYMCIEHUN.

B sTom paznene oTdera AOKHBI OBITH MPUBEACHBI MOAPOOHBIE MPUMEPHI BBIYUCICHHUN T10
KaXaoi padoueit ¢opmyne. He HY)XHO NPUBOAMTH BCEX BBIYMCICHUN, BIOJHE JIOCTATOYHO
OJIHOTO MpUMeEpa Mo Kaxa0i Gopmyie. DTOT pa3aen HyX eH JUIsl TOTO0, YTOObI MPENo1aBaTeIo
ObLIO Jlerye HalTH OMKOKY B BHIYUCICHUAX WM U3MEPEHHSIX, €CIIH TAKOBBIE BCTPETATCS.

6. Beiuncienue norpenrHocTei.

B »3tomM pasgene oTueta JOMKHBI OBITH MpeNCTaBie€HBl (OPMYJbI, IO KOTOPBIM
IPOBOJMIIACH MaTeMaTHuecKasi 00paboTKa pe3ynbTaToB M3MepeHuil. JloMKHbBI OBITh BBIBEICHBI
dbopMyIibl, 1O KOTOPBHIM BBIYHCISUIUCH CHCTEMATUYECKUE M CIy4alHbIE IMOTPEUIHOCTH U
IpeICTaBICHBl IPUMEPHI BBIYMCIEHUN IO KaXK10M U3 HUX.

OTOT paszien OTYeTa CaMblid CIOXKHBIN JJIs CTyZeHTOB. [1o HemMy Oosibiie BCero BOmpocoB, B
HeM OoJblne Bcero omuoOok. Teopus MOrpemHocTeil OObYHO ObIBa€T HAMUcaHa s
MOJATOTOBJICHHOTO YWTAaTeNs, 3HAKOMOIO C BBICIIEH MaremaTHKod. B HacTosimem mnocobuu
aBTOPBI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE Ba)KHOE IO 3TOM TeME M M3JI0KHUTh MaTepual o
BO3MO>KHOCTH IPOCTO.

7. I'paduku ¥ pUCYHKH.

Heb6onpmme rpaduku u pUCyHKH pa3MeNIaloTCs B TeKCTe, a Ooibimme - gopmata A4 -
NPUBOJATCS HA OTAEIbHOM JucTe. B r000M ciyyae OHM JOJDKHBI OBITh MOJNUCAHBI U
MPOHYMEPOBAHbl, HA HUX JIOJDKHBI OBITh CCBUIKM B TeKcTe oTdera. ['paduku 00s3aTenbHO
BBITIOJIHSIIOTCS Ha MIJIZTUMETpOBOM Oymare. Ha xaxmoit ocu JOKHO OBITH 0003HAYEHO, KaKas
BeIMYMHA M B KaKMX €IMHUIAX BJIOJIb Hee OTKIaabIiBaeTca. Ha caMuX OCsiX TOMKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPJANHATHOM CeTKU. VI3MepeHHble Ha ONbITE 3HAUYEHUS MMOIUCHIBATD
Ha ocsx He cienyeT. Ha rpaduk o0si3aTenbHO HAHOCSTCA BCE HKCIEPUMEHTAIbHbIE TOYKH, U
IPOBOAUTCS COEAUHSIOMAs UX JIMHUA. OKOJO OJHOW MJIM HECKOJBKUX TOYEK OTKIIAJIbIBAIOTCS
CHUCTEMAaTUUYECKHUE TMOTPEIIHOCTH COOTBETCTBYIOIINX HU3MEpPEeHHH (moapoOHee 00 3TOM MONIET
pedb HUXKE).

8. OxoHUaTeIbHBIEC PE3YJIbTAThI, UX 00CYXICHHE, BHIBOJIBI.

B sTom paznene oTdera HyKHO IMOABECTU UTOT MpojenaHHON paboTel. CienyeT Hamucarh,
KAaKHUE MOJIYYEHbl BEIUYHHBI, U ¢ KAKUMU MOTPEITHOCTSAMH.

Ecnu n3Mepenus npoBOAUINCH pa3HBIMU METOJIaMU, TO 0053aTeIbHO HY)KHO CPaBHUTH 3TU
pe3yabTaThl U UX MOTPEUIHOCTH, CAETATh 3aK/IIOUeHHe, KaKOH METOJ JIydllle, TouHee, yioOHee.
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Ecnu u3BecTHO TabnauyHOE 3HAYCHHE WM3MEPEHHON BEIMYUHBI, TO HYXHO 00s3aTelIbHO
CPaBHUTH €TO C TIOJTYYECHHBIM Ha OIBbITE 3HAYEHUEM U JJaTh apryMEHTUPOBAHHOE 3aKII0UYEeHUE 00
UX COBIAJECHUM U HECOBIIAJICHUMU.

Eciu B pabore 3HaYeHHs] OIHOM M TOW K€ BEJIMYUHBI MOJTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO ITU PE3yIbTaThl HY’KHO 00s3aTEIbHO CPAaBHUTH U J1aTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 WX COBITAJICHUU WJIM HECOBIMA/ICHUU.

B cimywae, kxorma Mexay CpaBHMBAa€MbIMM BEJIIMYMHAMH HMMEIOTCS HEJOMYCTUMBIE
PacxXoXKACHHUS, 3TO HY)KHO 00s3aTeTbHO OTMETUTh B OTYETE M BHICKA3aTh MPEAINOJIOKEHUE O
BO3MOXXHBIX IPUYMHAX 3TOI'O HECOBIMAICHUS.

Ecnu B paGoTe cTaBUIOCH LIETBIO MPOBEPUTH KAKOW-TO (PU3MUECKUIN 3aKOH WM U3YUHTh
SBJICHHE, TO B JIaHHOM pa3jeiie HeoOXOIUMO JaTh OOOCHOBAHHBIM OTBET HA MOCTABICHHBIN
BOIIPOC.

BrIBOA 10M1KEH COOTBETCTBOBATD LIETH PAOOTHI.

TpebdoBanus kK 0(p)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOI padoTe

OtueT mo 1abopaTopHOI paboTe MOJDKEH BBIMOIHATHCS Ha JucTax ¢popmara A4. 3anvcu Ha
JUCTAaX BEIYTCS TOJIBKO C OMHOM CTOpOHBI. Ilo kpasiMm nmucTa JA0MKHA OBITH OCTaBlIEHA paMKa
UpUHONU He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAaX HE HYKHO, HO U 3aCTynaTh 3a Hee
He cieqyer. B pamke B BEpXHEM II0Ji€ HYXKHO JIMIIb IIOCTaBUTh HOMEp CTPAHUIBL.
[IponymMepoBaHHBIMU JOJKHBI OBITH BCE JIMCTHI OTYETa, HauUMHAs ¢ TpeTbero. [lepBblil mucT —
TUTYJIBHBIM U BTOPOH JINCT — IPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCS.

Otuer crnenyer mucaTh OT pyku. Ecim Bel ucmnonb3yere 4yue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEUYATh 34 BCE «3aMMCTBOBAHHBIC» OMIMOKH, KOTOPBIX ObiBaeT MHOro. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (popmyiam, KOTopble Bbl momcMoTpenu y KOro-to, a HE BBIBEJH
camu. Jlydme crnpocuts npenoaasatens. OH MOACKAaXKET WM MPOBEPUT, IPABUIBHO M Yy Bac
MOJIYYHIIOCH.

TutynpHblld THCT pabOTHI MOKET OBITH HANMCAH OT PYKHU WM HaledaTaH Ha IpUHTEpe.
DJIeKTpOHHAs BepCUs TUTYJIBHOTO JIMCTa HaxoauTcs Ha caite ['Y Alla.

Metoanyeckne yka3aHHs 110 BBINOJHEHUIO JTaOOPAaTOPHBIX pabOT MPHUBEACHHI B CIEIYIOMINX
nocoOusx umeronuxcs B ondnuoreke ['YAIl B Harie4aTaHHOM | 3JIEKTPOHHOM BHJIE:

4. Mexanuka. Konebanus u BoiHbl. MonekymspHas ¢usuka. JlabopaTOpHBI MpakTUKYM

//N.W. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. [lnexotkuna, [.E. ITorapes,
B.K. Ilpununko,. FO.H. Hapes, b.®. udppun, 2014, 132 c.

5. DnekTpuuectBo u MaraeTu3M. Jlaboparopusriii npaktukym// /E.H. Kornukos, C.5. lep6ak,
.1 Koranenko, FO.A. Ky3nenos, M.H. Kynsounkas, H.I1. Jlaeposckas, H.H. JIuTBuHOBa,
I'.JI. TInexotkuna, B.K. IIpununko, E.B. Pytekos, , FO.H. Lapes, b.®. lludpun, 2010,84
C.

6. BoanoBast ontmka JlaGoparopusiii npaktukym //E.H. Koramkos, W.IT. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 c

7. KBanroBas ¢usuka. Jlaboparopusiii npaktukym //I.A. BecumueBa, M. Kosanenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununxo, C.I1.Danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. lIudpun, 2008, 80 c.

MeToanuyeckne ykKa3zaHusi JAJisi OOyYAOIIMXCH MO NMPOXOKIACHUI0 CAMOCTOATEJIbHOMN
padoThI
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B xone BBIMOMHEHMS CaMOCTOATENBbHOM paboThI, OO0YyYaroIIUiicsi BBINOJHSET padoTy IO
3aJaHUI0 U TPU METOIUYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero HemnocpeacTBEHHOIrO
YYaCTHSL.

st o0ydarommxcss MO 3a04HOM (opMe OOydeHHs, CaMOCTOSATENbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mpomecce BBIONHEHHS CaMOCTOSTENBHOM pPabOThI, y oOydaromierocs (HopMHUpyeETCs
nenecoo0pa3Hoe TUIaHUpOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMATH3AI[MH IPUOOpETAaeMbIX 3HAHUN, 00€CIIeUnBAET BRICOKUN YPOBEHB
yCIIEBaEMOCTH B MEpUOJl 00yUEHHsI, IOMOTaeT NOJIYYUTh HABBIKH MMOBBIIICHUS TPO(HECCHOHATEHOTO
YPOBHSL.

MeToauyeckuMU ~ MarephaliaMd,  HalpaBJISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— MCTOAUYCCKHC yKa3aHUA IO BBIITOJHCHHUIO KOHTPOJbHBIX pa60T (,Z[J'I}I O6y‘-IaIOH_[I/IXC51 10
3a09HOU (hopme 0OydeHus).

MeTtoauyeckue yKa3aHHfl [Jisi OOY4YAIOIIHMXCS MO MPOXOXKIAEHUIO MPOMEKYTOYHOM
aTTecTAlMH

[TpoMexyTouHas aTTecTamus o0yJaronuXxcs peycMaTpuBaeT OIlCHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yJbTATOB OOy4YeHHS IO aucHuruinHe. OHa BKIIOYACT B
ce0s.

— 9K3aMeH — (opMa OIICHKW 3HAHWH, MOJYYCHHBIX 00yJaIONIMMCS B MPOIECCE M3YyUCHUS
BCEH JMCIMIUIMHBI T €€ YaCTH, HAaBBIKOB CAMOCTOSTEIILHOM padOThI, CIIOCOOHOCTH MPUMEHSTh UX
JUIA peLHeHI/IH HpaKTI/I‘-IGCKI/IX 3a4a4. 3K3aMeH, KaK HpaBI/IHO, HpOBOI[I/ITCH B HepI/IO,Z[
9K3aMCHAIIMOHHOW CECCHM W 3aBEpIIAcTCS AaTTeCTAI[MOHHON OIICHKOW «OTJIMYHO», «XOPOIIIOY,
((yI[OBJIeTBOpI/ITe.HBHO», ((Hey,Z[OBJIeTBOpI/ITe.HBHO».

CI/ICTGMa OILICHOK HpI/I HpOBe,Z[GHI/II/I HpOMGX(YTOqHOﬁ arrecraguun OCYH_IGCTBJIHGTCH B

cooTBeTcTBUM ¢ TpeboBanusmu [lonokennit «O TekymeM KOHTpOJIE YCHEBAaeMOCTH U
NPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAIL, oOydarommxcs IO NPOTrpaMMBbl  BBICIIETO
obpazoBarusi» U «O MOIYJTbHO-PEUTHHTOBON CHCTEME OIIEHKH KadyecTBa Y4YeOHOUW paboThI
ctyaeHToB B 'Y AID».
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