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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYyI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKH/ crernuanbHocT 13.03.02
«OIEeKTPOIHEPTeTUKA U PIIEKTPOTEXHUKA» HANPABIEHHOCTH «DJIEKTpoMeXaHuka». [luciuminna
peanusyetcs kadeapoit «Ne3y.

JlucuuniauHa HaleaeHa Ha (GOpMUPOBAHKE Y BBITYCKHUKA CIETYIOIINX KOMIIETEHIIUH:

OIIK-3 «CnocobeH MpUMEHSATh COOTBETCTBYIOMIMHA (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHallu3a U MOJENMPOBAHHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO HCCIeI0BaHUS
IPY PELICHNH MPO(PECCHOHATBHBIX 33124

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IMpobieMamMu o0Iiei
bu3uKu.

[IpenogaBanrie AMCUMIUIMHBI TpeayCMaTpUBAeT Cleayromue (OopMbl OpraHu3allu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PabOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa cTy/eHTa, KOHCYJIbTall|H.

[TporpaMMoil TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIME BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUIUIMHBI cOocTaBisieT 13 3adeTHbix enuHuI], 468
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYICHTAaMU HEOOXOIMMBIX 3HAHHI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
M3MEPEHUSX, BEIUMCICHHUSIX U 00pabOTKe pe3ylibTaTOB H3MEPEHUN;
-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHHUS 10 JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-3 Cnocoben
IIPUMEHSITh .
p . OIIK-3.3.1 3HaTh pU3NKO-MaTEeMATHUECKHUI
COOTBETCTBYIOIIMNI
P anrmapar, METO/bl aHAJIN3a U
. MOJEIINPOBAHUS, TEOPETHUECKOTO U
MaTeMaTH4eCKUI

HKCIEPUMEHTAIBHOI0 UCCIIEJOBAHUS IPU
pelieHnu npoecCHOHAIbHBIX 3a7a4
OIIK-3.Y.1 ymeTh UCNOJIB30BaTh (PU3HKO-

amrapar, MeTO/Ibl
O6menpodeccuoHanbHbBIE | aHATU3a U

KOMITETECHIHH MOJICTTUPOBAHHS, N
MAaTCMaTUYCCKHU arrapar, METOAbl
TEOPETUYECKOTO H
aHaIM3a ¥ MOJCITUPOBAHMS,
HKCIIEPUMEHTAILHOTO
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
HCCIIENOBaHUs IIPU
UCCIIEJOBAaHHS IPU PEILICHUN
peuIeHun
podeccuoHaNbHBIX 3a1a4
PO EeCCHOHABHBIX
3aja4

2. Mecro nucuumianssl B cTpykrype OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:
— Jluneitnas anredpa
— MaremaTnyeckuil aHaiu3
— Teopus BeposTHOCTEN
3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YYEHUU IPYTUX JUCLUILINH!
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeielieHue 3TOH TPYJ0eMKOCTH IO ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpyaoeMKOCTb IO ceMecTpaM

Bun yuebnoit paboTbl Bcero Nol Noo No3

1 2 3 4 5




Oobwasn mpyooemKocmeo OuUCUUNIUHBL, 13/ 468 4/ 144 6/ 216 3/ 108
3E/ (uac)
U3 Hux yacoe npakmuueckoii 0020mMoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIC:
nexuu (JI), (gac) 102 34 34 34
npakTtuueckue/cemunapckue 3ansatus (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 45 45 36
CamocmosamenvHas paboma, Bcero (dac) 138 31 103 4
Buo npomesicymounoit ammecmayuu’ 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3ameH (3auver, Hudd. 3ay, OK3., OK3.
DK3.*%*) OK3.

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTIHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cewmectp 1
Pasmen 1. Mexanuka 11 8 7 11
Paznen 2. KoneGanus v BOJIHBI 11 6 7 10
Paznen 3. MosekynsipHast Gpusuka 12 3 3 10
HUroro B cemectpe: 34 17 17 31
Cemectp 2
Paznen 4. DnekTpuuecTBo 11 7 8 34
Pasnen 5. Marnetusm 11 8 6 35
Paszgen 6. Onruka 12 2 3 34
Htoro B cemectpe: 34 17 17 103
Cemectp 3
Pasgen 7. KBanToBas onTuka 11 5 1
Pasnen 8. KBanToBag MexaHuka 11 9 7 2
Paznen 9. Craructudeckas huszuka 12 3 1
Hroro B cemectpe: 34 17 17 4
Htoro 102 51 51 0 138

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

HOMep pazacia | Hazpanwne n COACPIKAHNE PA3aCIOB U TEM JICKIHMOHHOI'O IUKJIa




Paznen 1.

Mexanuka

[Ipenmer Mexanuku. Mexanuyeckoe ABkKeHHue. [lonaTtue
COCTOSIHMSI WU JICTEPMHUHHM3M B KIIACCUUECKOM MEXaHUKe. YpaBHEHUS
JIBWKEHUs. ['paHuUbl OPUMEHHMMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PenstuBUCTCKasA U KBAHTOBAsI MEXaHUKA

Kunemartuka nBukeHHsT MaTepuaibHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOe U KacaTellbHOE yCKOpeHUs. Pannyc KpuBHU3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHHEMAaTHKH MaTepUaIbHOM TOYKH.
Kunemartuka aBmxkeHus abCONIOTHO TBEpAOro Tena. BpaieHue TBepaoro
TeJa BOKPYr HEMOJBWKHOW ocH. CBSI3b JMHEHWHBIX U YIJIOBBIX BEJIMYUH
IIPU BpAIlaTEIbHOM JABUKECHUU.

Nuepuuanpubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJIACCUYECKOM JHMHAMUKH - 3akoHbl HprooToHa. OcHOBHas 3agada
JMHAMUKN MaTE€pUAIbHOW TOYKM. HenHepuuanbHblE CUCTEMBI OTCYETA.
Cwibl uHepuuM. 3aKOH COXpaHeHus umnyibca. lleHTp Macc u ero
nBkeHue. Cucrema 1eHTpa Macc.

Mexanuueckass pabota M MOIIHOCTb. KuHeTHueckas >Heprus.
ITons cun. KoHcepBaTMBHBIE W JIUCCUNATHUBHBIE CHJIBL. Y CIIOBHE
MOTEHIIMATBHOCTH  TIOJIA CUJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[lorenumanbHass sHeprus cucrembl. CBs3b MEXIYy HNOTEHLHAIbHOU
SHEpPrUe U TIOJIEeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHu4yecKol 3Heprun. CUCTeMbl EUHULL.

MOoOMEHT cuiibl 1 MOMEHT UMIIyJIbca. Y paBHEHHME MOMEHTOB. 3aKOH
COXpPAaHEHUSI MOMEHTa HMITyJdbca. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JAUMHAMUKH BpaLATEIbHOIO JBM)KEHHS TBEpPAOro TeJja.
Kunernueckass 5Heprus BpalAIOLIErOCs TBEPAOrO Teja. YPaBHEHHUS
JIBUJKECHUSI M YCIIOBHSI pABHOBECUS TBEPAOTO Tea.

[Ipunuun otHocutenbHOCTH ['anmues, npeodbpazoBanus ['amumes.
[Toctynatel cnenuanbHON Teopuu OTHOcUTENbHOCTH. [IpeoOpazoBanus
Jlopennia u cnenctBusi M3 HUX. OCHOBBI PENSITUBUCTCKOW MEXaHUKH.
WNuTtepBan, ero MHBapHaHTHOCTh. PendaruBuctckuii ummnyiasc. OCHOBHOE
YpaBHEHUE pEIATHUBUCTCKOM aUHaMUKW. KuHerndeckas »Heprus
pensITUBUCTCKOM yacTulbl. CBs3b Macchl UM 3HEpruu. CBs3b MEXKIY
SHEpPrue MW HUMIYJIbCOM 4YacTuilbl. OCHOBHBIE HJEH OOIIeH Teopuun
OTHOCUTEIIBHOCTH

Paznen 2

duznka KojaedaHu U BOJIH

l'apmonunueckui 5 AQHTapMOHUYECKUHI OCLIMJLIATOP
(MaTeMaTUYECKUN MASITHUK, (U3UYECKUNA MASTHHUK, KOJICOAHHS TIOJ
neiictBueM ympyroi cuiel). Crnoxkenue koneOanuil. GU3NUEeCKUii CMBICI
CIIEKTPAJILHOTO Ppa3IoKEHMUS. HuddepenunansHoe YpaBHEHUE
konebanuii. CBoOOAHBIE, 3aTyxarouiue KkoleOaHus. BvIHYXIEeHHBIC
kosneOaHus. PezoHanc.

Kunemartrka BOJTHOBBIX MPOIECCOB (TUIOCKHE U chepuuecKue
BOJIHBI). BonmHoBoe ypaBHenue. [IpuHiun cynepno3uuu. DHeprus
BOJHBL [loTok 3Heprun. UnTeHCcMBHOCTH BOJHBL. CTOsUast BOJIHA. 3BYK.
OcHOBHBIE XapaKTEPUCTUKH 3BYKOBOU BOMIHBIL. Db ekt Jomnepa mis
3BYKOBBIX BOJIH

Paszpen 3

MonekynsipHas ¢puznka

TepmoauHaMudeckue coCTOSTHUS U mporecchl. [lonsTre pyHKunu
coctosiHusl. BuyTpennsisi sneprus. KommuectBo Tteriorel. Pabora Tena
npu  U3MEHeHMH ero obObema. [lepBoe Hauano TepMOJMHAMUKH.




Temneparypa M BHYTPEHHs OSHEprus Kak (yHKIHMS COCTOSIHMSL.
TemnoemkocTs. DHTponusa. BTopoe M TpeTbe Hauana TEPMOIUHAMHUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTponuu. [lopsmok u 6ecropsiok
B ipupoze. TepmoaunHamMuueckre GyHKIUH.

WneanbHblil ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSSI SHEpIUs,
TEIUIOEMKOCTH, ypaBHEHHE ajauabarel, paboTa TMpH  pa3IMYHBIX
nporeccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
Maxkcemia. CkopocTH  TEMJIOBOrO JIBWXKEHUS MoJiekyn. CpenHss
KMHETUYECKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHME KHHETHYECKOU
TEOpUU HJcAIbHBIX razoB. Pacmpenenenue bonbpiMana. DHTponus U
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. IEMEHTBI
HEPAaBHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IE€peHOCa, KUHETHUYECKUE
asieHus. KongeHcupoBanHoe coctosHue. KuHematmka M AMHaMuKa
JKUJKOCTEH U ra3oB.

Pasnen 4

DJIEKTPUYECTBO.

DNeKTpoCcTaTUKa B BAKyyMe. 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cucrtems! enunun. llpuHnun cynepno3uny.
Cucrembl 3apspKEHHBIX 4YacTUL. OJIeKTpudeckuil nunonb. Pabora cun
bIIEKTpocTaTH4YecKoro  mnoist. TeopemMa 0  LUPKYJISLUU  BEKTOpa
HanpsokeHHOCTU.  [loTeHIManbHOCTh  3JIEKTPOCTATHUECKOrO  IOJISL.
HanpskeHHOCTh M MOTEHIUANI NIEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema l'aycca uist 3J€KTPOCTATMUECKOIO IO B BaKyyMe.
[ I[pumenenune Teopemsl ['aycca k pacuery mosneu.

DneKTpocTaTHKa B BellecTBe. Tumsl 1uanekTpukoB. [lonspusanmys
IU3IeKTpUKoB. CBOOOAHBIE U CBA3aHHBIE 3apaibl. JludnexTpuyeckas
BOCIIPUUMYHMBOCTD. JIM3IEKTpUUECKas MPOHUILIAEMOCTb. DJEKTPHUUECKOE
cMmeneHue (MHAykuus). Teopema [aycca Juis 3JI€KTpUYECKOrO TOJS B
JURJIEKTPUKE. Y CIOBMSI HA IPAaHULE pa3liena ABYX IUAIEKTpUkoB. Ilome
BHYTPM HpPOBOJHMKA M y ero mnoepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konpnencaropbl. OHeprust CHCTEMBI DIIEKTPUYECKUX 3apsIOB.
DOHeprusi 3apspKeHHOro MpoBOoAHWKA. OOBEeMHas TUIOTHOCTh JHEPTUU
AIIEKTPUYECKOTO ITOJI.

VYcnoBusg CyHIECTBOBAHMSI 3JIEKTPUYECKOTO TOKAa. YpaBHEHHE
HENPEPBIBHOCTU. JIEKTPOJABIIKYINAs cuia. HemoTeHuuampbHOCTh OIS
CTOpOHHMX cwil. 3akoHbl Oma m J[[xoynsa-JIeHnma B MHTErpaabHOW u
muddepeHnmanbHoN popmax.

Pasnen 5

DNeKTpoANHAMUKA

MaraurocTaTika B BEIIIECTBE. HamaranueHHOCTb.
MonekynspHble TOKH. MarHuTtHas BOCHPUUMYHMBOCTh. MarHutHas
MpoHHUIIaeMocTh. HanpsykeHHOCTh MarHuTHOTrO Tnoiid. /[namarHeTukw,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O IUPKYJIAIUH BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO MO (MHTerpanbHas u nuddepeHimanbaas
dbopmbl). YCiIoBUS HAa TPAHUIIE IBYX MAarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CaMouHyKIHS.
NunyktuBHOCTh. B3ammuas wuHaykinusa. B3awmHas WHIYKTUBHOCTD.
O0beMHass TUIOTHOCTh JHEPTMM  MarHUTHOrO mois. Buxpesoe
anexktpuueckoe noisie. Tok cmemenus. Cucrema ypaBHeHU Makcsea.
Marepuanbhsie ypaBHeHus. KBasucranuonapusie Toku. UHBapuaHTHOCTh
ypaBHeHHWH MakcBemia OTHOCHTENbHO TpeoOpasoBanuii Jlopenna.
[IpuHIMIT OTHOCUTENBHOCTH B AJIEKTPOJIMHAMUKE.

Pasnen 6

Onrtuka.




BosHOBOE ypaBHEHHE ISl 3JIEKTPOMArHUTHOM BOJHBI. CBOMCTBA
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IloliHThHra. MHTEHCHBHOCTH CBETa.
Oddexr [Jomnepa ans dIEKTPOMArHUTHBIX BoJH. OTpaxeHue u
npenomiieHue cera. Onrtudeckoe wuzoOpaxenue. I[lpuanun Depwma.
Untepdepeniuss  csera. KorepeHTHOCTh U MOHOXPOMATUYHOCTb.
Hudpakuus cera. [Ipunmun I'oiirenca-®penens. Metos 30u Openernsi.
Hudpakmus dpaynrodepa Ha mend HU JAUPPAKIIMOHHON pEIIETKE.
[onorpaduu. EcTecTBeHHBI M MOJISAPU30BAHHBIN cBeT. 3akoH Maoca.
[Tonspu3zanus cBera mpu OTpaXEHUH U MpeoMiIeHHH. 3akoH bprocTepa.
JBoiiHoe nyyenpenomiieHue. HopManbHas W aHOMallbHas JHUCHEPCHSL.
®da3oBas u rpynnoBas ckopoctu. Popmyna Panes. Dnements Oypoe -
OINTHUKH.

Pasnen 7

KBanToBas ontuka

TennoBoe m3nmydenue ten. 3akoH Kupxroda. 3akoHbI M3ITydeHUs
abcomroTHO uepHoro Tena. KBanToBas rumote3a u ¢dopmyna Ilnanka.
KBantoBas ontuka. @Dorodddekr, ombitel CroneroBa. DOTOHBL.
HaBnenne cBera. KopmycKymsapHO-BOJIHOBOH Jayainu3M Jjsl  CBeTa.
O¢pdexr Komnrona.

Pasznen 8

KBanTOBas MexaHuka

Teopus bopa. Onbitet ®panka u I'epma. KopmyckynspHo-
BOJIHOBOM Jyasiu3M Mukpoyactul. l'mnoreza ne bpoitnsg. ®daszoBas u
rpynnoBas CKOpocTH BoJiH jae bpoiinsa. BonHoBoit maker. Cratuctuueckoe
UCTOJIKOBaHWE BOJH Jne bpoitnga. IlpuHnun  HeomnpeneneHHOCTH
['eitzenOepra. BonHoBasi ¢yHKIMs, €€ OCHOBHBIE cBoiicTBa. Omeparopsl
busznueckux BeNMYMH. BpemMeHHoe U CcTalMOHapHOE ypaBHEHUE
[[IpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUs JBHKCHMUS.
CBoOonnas wactuma. Yactuma B OECKOHEUHOM MOTEHIUMANIBHON sME.
KBanroBbiii ocumsuiatop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.
[IpoxokaeHre YacTULIBl 4Yepe3 MOTeHIMANbHBI Oapbep. TyHHEIbHBIN
s dekr.

AToM BOJOpoIa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uHncIa.
OpOuTanbHBI MEXAaHUYECKHMII W MarHUTHBIH MOMEHTBHI JJIEKTpOHA B
atome. OpOuranbHoe rupomarHuTHoe oTHouieHue. OmbiT IlltepHa u
I'epnaxa. CnuH snekTtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
®epmuoHbl U 0030HBL. CHMMETpUS BOJHOBOM (YHKIHMH CHUCTEMBI
onvHakoBbIX Yactull. Ilpunnun Ilaynu. OObsicHeHME NepUOaUYECKON
cucreMsbl 3ieMeHToB J[.M.MeHneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMu4ecKkou CBsI3H.

Paznen 9

Cratuctuyeckas usuka

Craructuueckuit meton. ®a3zoBoe nmpocTpancTBo. Pacnpenenenue
I'n66ca. CraTcTHYECKOE UCTONIKOBaHUE SHTponuu. CBOOOIHAS SHEPIHUsL.
CratucTuyeckoe ONHUCaHWe KBAHTOBOM CHUCTEMBI, paziinyhe  MEXIy
KBaHTOBOMEXAHUYECKOU u CTaTUCTUYECKOMN BEPOSITHOCTSIMU.
Kmaccnueckass ~ cratmctnka — MakcBemna-bonenimana.  KBaHTOBBIE
cratuctukn Pepmu-/upaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHBIX
CTaTUCTUK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOIO — rasa.
ONEeKTpOHbl B KpucTauax. OHeprus @DepMu, BBIPOKACHHBIA H
HEBBIPOXKJIEHHBIM  DJIEKTPOHHBIM Tra3. OJEKTPOHHAs TEIUIOEMKOCTb.
TennoeMKoCTh KpHUCTAIIMYECKOM pemieTkn. Kraccudeckas Teopwus,
teopus DiiHmTeiHa u Jle6as. ®ononbl. DOTOHHBINH ra3.




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

Tpyr1oeMKOCTb,
(dac)

N3 Hux
[IPaKTUYECKON
IIOATOTOBKH,
(dac)

No
pasnena
JIACITAII

JIAHBI

Cemectp 1

Kunematuka
U IUHAMHAKA
MaTepuaIbHON TOYKU

Pemrenue 3amgau

2

Kunemaruka
U TUHAMUKa
a0COIIOTHO TBEPAOTO
Tena

Pemenue 3amau

CrienmanpHas
TeopHUs
OTHOCUTEJIBHOCTHA

Pemenue 3agau

Kunematuka
U JIUHAMUKA
KoJieOaHuil

Pemenue 3agau

Xapakrepucr
UKHU BOJHOBBIX
IIPOLIECCOB

Pemenue 3agau

MonexkynspHo
-KUHETHYECKAst
TEOpHUs

Pemenue 3agau

Cewmectp 2

Hanpsixennoc
Thb U ITOTEHIUAI
JIEKTPOCTATUYECKOTO
T10JIst

Pemenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTULL
B
AJIEKTPOCTATUYECKOM
10JIE

Pemenue 3agau

JMdIeKTpuKy
B DJIEKTPUYECKOM
nosie. KonzieHcaTopsl

Pemenue 3agau

XapakTepucr
UKH JJIEKTPUYECKOTO
TOKa

Pemenue 3amau

Nunyknus
MarduTHOTO TTOJIA.
Cuiibl B MArHUTHBIX
TTOISIX

Pemenue 3amau

3aKkoH
3JIEKTPOMATrHUTHOMN
unaykuuu Papanes.
Pabora B MarHuTHBIX

Pemenue 3amau




ITOJIAX

7 WuTepdepeniy Pemenue 3anau 2 2 6

us1, Tudpakiys,
MOJIIPU3AIUS

Cemectp 3

1 TemmoBoe Permrenne 3agau 2 2 7
U3ITydeHue,

dororddekr

2 Dddekt Pemenue 3amau 3 2 7
KommnTona, cBOMCTBa
(hoTOHOB

3 AToMm Pemenue 3anau 3 2 8
BOJIOpOJIA
Jlocrynarsl bopa

4 CootHomieHHe Pemenwue 3amaq 3 2 8

HEOIPeIeICHHOCTEH

['eit3enOepra, BOIHBI
ne bpoiins

5 YpaBHeHHE Pemenwue 3amau 3 2 8
[[Ipenunrepa
[ToreHmanpHbIE
Oapbepbl

6 KBanrtosas Pewenue 3amau 3 2 9
CTATUCTHKA

Bcero 51

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B TA0HIIC .

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MPaKTHHECKOH | pasaesa
n/m (uac) ITOATOTOBKH, | JHCIIHII
(uac) JIMHBI
Cemectp 1
1 | MastHuk MakcBesia 4 1
2 | HakmoHHBIN MasTHUK 4 2
3 | CTronKHOBEHHE IIapOB 3 1
4 | MaremaTnueckuii 1 000pOTHBIH MasITHUKU 3 2
5 | OnpezneneHue CKOPOCTH 3ByKa B BO3AYXe 3 3
Cemectp 2
1 Ornpenenenue 3JIEKTPOEMKOCTH 4 4
KOHJIEHCATOpa
2 | UccnemoBanue penakcalimOHHBIX KOeOaHUH 4 4
3 | Onpenenenue ropu30OHTAITBHON 3 5
COCTABJISIOLIEH HAPSHYKEHHOCTH MAarHUTHOTO
TOJIs1 3eMIIN
4 | OnpeneneHue yaelbHOTO 3apsijia YJIEKTPOHa 3 5
5 | Kombma HeroTona 3 6




Cemectp 3
1 | TIpoBepka 3aKOHOB TEIJIOBOT'O U3TyYEHUS 4 7
2 | Buemnuit dororddexr 3 7
3 | Oddexr Xomra B repmanumn 4 9
4 | OnpezneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
5 OrnpeziesieHre MUPUHBI 3aMpeneHHON 3 9
30HBI TIOJYIIPOBOJHUKA
Bcero 51
4.5. KypcoBoe nMpoeKTUpOBaHHE/ BHITOITHEHUE KYpPCOBOH PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO
4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabIuIe 7.
Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb
. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bun camocrosiTensHO#M paboThI
qac qac qac qac
1 2 3 4 5
H3ydeHue TeopeTHuecKoro MmaTepuania 45 10 34 1
nucuurnael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 45 10 34 1
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEXKYTOUHOMH 48 11 35 2
atrecrauuu (I1A)
Bcero: 138 31 103 4

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIIINHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKHE MaTepHUasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomiuecTso 3k3eMInIsipoB B

HIudp bubnuorpaduueckas cepuika / URL aapec oubnmorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
CagenbeB U.B. Kypc oOuieii puznku:
[53(075)] Yuebnoe nmocodue B 3 1. 2014. T.1. dO4), I'C(94), 'CYU3(1)
Mexanuka. MosnekyssipHasi pu3uka
CagenneB U.B. Kypc obmeit puzuku:
VuebHoe nocodbue B 3 T. 2014. T.2.
[53(075)] DJIEKTPUYECTBO U MarHeTU3M. BOHBI. PO), T'CO4), TCa3(1)
OnTuka.
[53(075)] CagenbeB U.B. Kypc oOuieii puznku: ®O@), TCO1), TCU3(1)

Yyebuoe rmocodue B 3 1. 2014. T.3.




KBanToBas ontuka. ATomHas pu3uka.
®u3suka TBepAoro rena. Pusnka aTOMHOIO
sJlpa ¥ YIEMEHTaPHbIX YaCTHI]
CagenbeB U.B. Kypc ¢usuku: YyeGHoe

[53(075) mocobue B 3.1. T.2. DieKkTpuyecTBoO.
Cl12 Kone6anus u Bonnbl. BoHoBas ontuka. P0OE@), TCE8)
2008
Hponos U.E. Mexanuka: OCHOBHbIE 3aKOHBI.
[531B83] | “P* N e 2015“ HbT T'C(133), TCY3(1), TIT(6)
[52(7067]5) Tpodumona T.J. Kype dusmic. 2007, ®O(3), IC(27

7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTEeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezeH B Tabnuie 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HanmenoBanue
(http://lib.aanet.ru/) bubaunorexka 'VAII
http://Ims.guap.ru dusuka 1
http://lms.guap.ru dusrika 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[lepeuyeHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS
Ne ni/mt HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIHHE, TPeCTaBIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHalbHO-TEXHIUYECKON 0a3hl

Howmep aynutopun
Ne n/mn HaumeHnoBanue cocTaBHON 4acTu MaTepUaIbHO-TEXHUUYECKOM 0a3bl (npu
HEO0O0XO0IMMOCTH)



http://lib.aanet.ru/

1 JlexmioHHas ayauTopus

2 Crienmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernuanu3upoBaHHas 1adbopaTopust « IJIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas gadoparopus «ONTHKA 32-06

5 Crnernmanu3upoBanHas gaboparopust «KBantoBas Ouznkay» 32-03, 32-05

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOYHON aTTeCTaIllun

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMCHY.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O00Yy4JaloUIMMHCs MPUMEHSETCs S5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuipHad mIKama PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3LIBACT YCBOCHHBIE HAYYHBIE MOJOXKEHUS C MPAKTUYECKOM
JIeATEILHOCTBIO HAIIPABJICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— o0yyaroluiicss TBEPI0 YCBOWI MPOTPaMMHBINA MaTepuan, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelnaTIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHWUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OPpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MPOrpaMMHOrO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  NpHU
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlIEHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHMIA;

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Kox
UHAMKATOpa
Cemectp 1
1 OcHOBHbIE KHHEMaTHYECKHE TOHATHA. KnHeMaTnka MaTepraibHON OIIK-3.3.1
To4kH. CKOPOCTh U YCKOPEHUE MaTepPHAIbHON TOUKU
2 Y ckopeHue npu mIOCKOM KpUBOJMHEWHOM JBUKEHUU OIIK-3.3.1
3 KunemaTtnka abCONFOTHO TBEPIOTO TEIa OIIK-3.¥.1
4 CBs13b TMHEWHBIX U YIJIOBBIX BEIMYUH OIIK-3.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHU CBOOOIbI OIIK-3.3.1
6 OcHoBHasl 3a/1a4a KHHEMATUKH /1711 MAaTepUAIbHON TOUKU OIIK-3.V.1
7 3akonsl HeroToHa OIIK-3.3.1
8 3akonsl Keniepa n 3aKk0H BCEMUPHOTO TSATOTEHUS OIIK-3.V.1
9 [IpuHuun nerepmMuHU3Ma OIIK-3.V.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-3.3.1
11 Teopema o IBU)KEHUU IIEHTpa Macc OIIK-3.3.1
12 I'paBuTanIMOHHAs U UHEPTHAS MacChl OIIK-3.V.1
13 MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-3.V.1
14 3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCa OIIK-3.3.1
15 CekTopHaiibHasi CKOPOCThb OIIK-3.3.1
16 PaGora, MOIITHOCTH U KHHETHUYECKAs SHEPTHUs OIIK-3.V.1
17 IloTennuanpHbBIe U HEMMOTEHIIMAIBLHBIE CHIIBI OIIK-3.3.1
18 [ToTeHumanpHas 3HEprusl, 3aKOH COXpaHeHUs MexaHuueckoi aueprun | OIIK-3.3.1
19 MoMeHT nHepuuu OIIK-3.3.1




20 Teopewma Illteitnepa OIIK-3.VY.1
21 MomeHT uMITyJIbca abCOTIOTHO TBEPIOTO Teja OIIK-3.VY.1
22 Kunernueckas sneprus ATT. Pabota u moutHocTs Bpamenust ATT OIIK-3.3.1
23 [Tpunnun oTHOCHTENbHOCTH [ anmues OIIK-3.3.1
24 OkcnepuMeHTanbHbIe peanocbutku CTO OIIK-3.3.1
25 [Tocrynarte! DitHIITElHA, TpeoOpa3oBanws JlopeHna OIIK-3.V¥.1
26 CrnenctBust u3 npeobpazoanus JlopeHna. 3aKoH CIOKEHUS OIIK-3.3.1
ckopocreii B CTO
27 WuTepsan OIIK-3.3.1
28 PenstuBucTckas nuHaMuka OIIK-3.3.1
29 WNuBapuantsl Teopun otHOocutenbHOCTH. [Ipunnun skBuBasientHoctu | OIIK-3.V.1
30 HewunepunanbHbIE CUCTEMBI OTCYETA OIIK-3.3.1
31 JuddepenunansHoe ypaBHeHUE KoyeOaHuil npyKuHHOTO MasitHuka, | OIIK-3.3.1
€ro pelieHue
32 Bekropnast tuarpamma OIIK-3.3.1
33 DHeprus rapMOHHUYECKUX KOJIeOaHU OIIK-3.VY.1
34 VYcnoBusi BOSHUKHOBEHUS KOJIeOaHUM OIIK-3.3.1
35 OU3NYECKUI U MAaTEMaTUYECKUI MAasTHUKHI OIIK-3.3.1
36 3aryxaromme KoineOaHus OIIK-3.Y.1
37 Brinyxnennsie konebanus. Pezonanc OIIK-3.3.1
38 CrnoxeHune konebaHuil 0IHOTO HAaNPaBJIECHUS C OAMHAKOBBIMU OIIK-3.3.1
9acTOTaMu
39 CrnoxeHne B3auMHO MEepPHeHIUKYISIPHBIX KOJIeOaHui OIIK-3.3.1
40 Boanbl. OcHOBHBIE TOHATHUSA OIIK-3.V.1
41 VYpaBHeHHe Oeryleil BOJIHBI OIlK-3.3.1
42 BonnoBoe ypaBHeHHe. CKOpOCTh BOJIHBI B YIIPYroi cpenie OIIK-3.V¥.1
43 DHeprusi BOJIHbBI OIIK-3.3.1
44 NHTEeHCUBHOCTH BOJIHBI OIIK-3.3.1




45 Dddext Jomnepa OIIK-3.Y.1
46 Hudpakuus BosH. [Tpuniun ['roiirenca OIIK-3.3.1
47 HNHuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB OIIK-3.3.1
48 Crostune BOJIHBI OIIK-3.V.1
49 Jlucniepcus, rpynmoBasi CKOpOCTh BOJH OIIK-3.3.1
50 WneanpHbiii ra3. /laBiieHKWe Ha CTEHKY COCY/a. OIIK-3.3.1
51 [TapameTpsl cocTOsIHUSA, TEMITEpATypa. Y paBHEHHUE COCTOSIHUS, OIIK-3.V.1
(YHKIMS COCTOSIHUS
ol BHyTpeHHsIs 3HEpIHs H1€aJIbHOTO ra3 OIIK-3.3.1
53 PaGota naeanbHOro ra3za B pa3jiMuHbIX TEPMOJUHAMUYECKUX OIIK-3.3.1
rpoueccax.
o4 [lepBoe HavamO TEPMOTUHAMHKH. OIlK-3.3.1
55 AnnabaTuyeckuil mporecc. OIIK-3.V.1
56 [uki Kapuo OIIK-3.3.1
o7 PaGora temioBoro aBurarens OIIK-3.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX Mpo1ieccoB, Teopembl Kapuo | OIIK-3.3.1
59 HepagenctBo Knay3uyca. Durponus OIIK-3.VY.1
60 DHTpONHSI ¥ BEPOATHOCTh OIlK-3.3.1
61 bapometpuueckas hopmyna. Pacnipenenenne bonsimana OIIK-3.3.1
Cemectp 2
1 Hanpspk€HHOCT 2nekTpuueckoro nosis. [IpuHnun cynepnosunuu OIIK-3.3.1
5 [Torennman 3mekTpuyeckoro nois. IIpuHIun cyneprno3uumm. OIIK-3.3.1
Teopema o nupkynsuu Bekropa E
3 [Totok BekTopa E. Teopema I'aycca nnst Bektopa E OIIK-3.VY.1
4 CunoBble JIMHUU ¥ 3KBUNIOTEHIIMAIbHBIE ITOBEPXHOCTH OIIK-3.3.1
5 Crnenctus u3 Teopemsl ['aycca OIIK-3.3.1
6 Hanpsk€HHOCTD M OTEHIIMAM 3JIEKTPUUECKOTO U0 OIIK-3.3.1
7 DNEeKTPUUECKUN JUMOJb BO BHELTHEM I10JIE OIIK-3.V.1
8 IIpoBOAHMKY B 3JIEKTPUUECKOM T10JIE OIlK-3.3.1




Jusnexrpuku. Bektop anekrpudeckoit nHaykuuu. Teopema ['aycca

OIIK-3.3.1

d JU1st BekTopa D

10 ['pannunble ycioBus s BekTopoB D u E OIIK-3.3.1
11 OnekrpoémkocTh. KoHmeHcaTopbl OIIK-3.VY.1
12 [TapanensHOE M TIOCTIEOBATEIPHOE COSAMHEHNE KOHIEHCATOPOB OIIK-3.3.1
13 DHeprus AEKTPHUIECKOTO OIS OIIK-3.3.1
14 OnekTpuyeckuit Tok. [I1oTHOCTE TOKa OIIK-3.3.1
15 3akonsl OMa B 0OBIKHOBEHHOH U U depeHnanbHoi popmax OIIK-3.V.1
16 3akon OMa JJis 3aMKHYTOU [IeTn OIIK-3.3.1
17 3axonsl [lxoyns — Jlenna B 00ObIKHOBeHHOH 1 audepeHnnanbHoil OIIK-3.3.1

dbopmax.
18 MaruuTHas UHIYKIUS OIIK-3.3.1
19 3akon buo — Casapa — Jlamraca OIIK-3.Y.1
20 MarauTtHas UHAYKIHS IPSIMOTO MIPOBOJA C TOKOM OIIK-3.3.1
21 B3anMoeiicTBre TPOBOTHUKOB C TOKAMH OIIK-3.3.1
22 JIMnonapHBIA MarHUTHBIM MOMEHT. MaruutHoe mnosie koutypa ¢ Tokom | OIIK-3.V.1
23 MaruuTHas HHAYKIUSA JIBHKYILErocs 3apsiaa. Bzaumoaencraue OIIK-3.3.1
JBIDKYILUXCS 3apsiioB

24 JIBr>KeHUE 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JI€ OIIK-3.3.1
25 Teopema o nupkyIsauuu BekTopa B OIIK-3.3.1
26 MarnuTHas UHIYKIMS TOPOUIA U COJICHOUIA OIIK-3.VY.1
27 Mexannueckas paboTa B MarHUITHOM T10JI€ OIIK-3.3.1
28 MaruutHslii notok. Teopema ['aycca niig Bektopa B OIIK-3.3.1
29 MarauTHBIH JUNOAL B MAarHUTHOM IIOJIE OIIK-3.¥.1
30 Marneruku. Teopema o nupkyssnuu Bekropa H OIIK-3.3.1
31 SIBnenue peppomarneTuzma OIlK-3.3.1
32 DneKTpOMarHuTHas UHAYKLINS OIIK-3.3.1
33 Camounnyknus. B3anmuast iHIyKIus OIIK-3.3.1




34 OHeprus MarHUTHOTO MOJIS OIIK-3.V¥.1
35 BuxpeBoe anekTpudeckoe moje OIIK-3.3.1
36 Toxk cMmerenus OIIK-3.3.1
37 VYpaBuenuss Makcsesna OIIK-3.VY.1
38 BonHoBOe ypaBHEHHE 37IEKTPOMArHUTHOTO OIS OIIK-3.3.1
39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH OIIK-3.3.1
40 3aKOHBI MPEJIOMIICHUS U OTPAKEHUSI CBETa OIIK-3.3.1
41 Korepentnocts cBera OIIK-3.3.1
42 WuTepdepennys cBera OT IByX HCTOUHUKOB OIIK-3.V.1
43 Hudpakuus. [Ipunnun [roiirenca — @penens OIIK-3.3.1
44 3oubl Openens. Judpakuus Opaynrodepa Ha menu OIIK-3.3.1
45 Jlucniepcust cBera OIIK-3.V.1
46 JudpakronHas pemeTka OIIK-3.3.1
47 [Monspuszanus cera OIIK-3.3.1
48 Crenens nossipuzanuu. 3akoH Manroca OIIK-3.3.1
Cemectp 3
1 TennoBoe nznyuenue OIIK-3.3.1
2 3aKOHbI U3Ty4eHUsI aOCOIOTHO YEPHOTO Tela OIIK-3.V.1
3 ®opmyna Penes — [Ixunca. Pacnpenenenue I1nanka OIIK-3.3.1
4 dotord ekt OIIK-3.3.1
5 TopMO3HOE PEHTT€HOBCKOE U3TyUEHUE OIIK-3.3.1
6 ®oronsl. KopyckynsspHO — BOJTHOBOM AyaJlM3M JJIsl CBETA OIIK-3.V.1
7 Oddext Komnrona. ImMnuprdeckue 3aKOHOMEPHOCTH B CIIEKTpax OIIK-3.3.1
aToMma BOJI0po/ia
8 Monens aroma o ToMIicony OIIK-3.3.1
9 Mopens aroma o Pezepdopay. Iloctynarsr bopa OIIK-3.3.1
10 Teopust bopa — 3ommepdenbaa OIIK-3.V.1




11 Bomns /le bpoins OIIK-3.3.1
12 BonnoBas ¢pyHkmms OIIK-3.3.1
13 VYpasuenue llpénunrepa OIIK-3.3.1
14 CooTtHomenue HeonpenenénuocTei [ elizenoepra OIIK-3.3.1
15 MukpoyacTuiia B OTHOMEPHOM MOTEHIIUATILHOM siMe ¢ co-mu cTeHkamu | OITK-3.V.1
16 MuxkpodacTua B TpEXMEPHOM HEMTPOHULIAEMOM MOTEHUHUATIBHOM OIIK-3.3.1
SIIUKE
17 CTONKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIMAIBHBIM OapbepoM OIIK-3.3.1
18 MukpoyvacTHiia B HeIpoHUIaeMoi cepe OIIK-3.3.1
19 I"apmoHnMYeCKHii OCHMIUIATOP B KBAHTOBOM MEXAaHUKE OIIK-3.V.1
20 KBanToBBIi1 poTaTop OIIK-3.3.1
21 ATOM BOJIOpOJa B KBaHTOBOM MexaHuke. CrinH OIIK-3.3.1
22 ToxnaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-3.¥.1
23 3anojHeHre AIEKTPOHHBIX 00osiouek. Tabnuia Menaeneea OIIK-3.3.1
24 XapakTepuCTUYECKUE PEHTICHOBCKUE CIICTPBI OIIK-3.3.1
25 DHeprusi CBSI31 B MOJICKYJIE OIIK-3.VY.1
26 Pacnpenenenne ®epmu - lupaka OIIK-3.3.1
27 Pacnipenenenue boze - DiiHmrelina OIIK-3.3.1
28 OHepreTu4ecKue 30HbI B KpUCTALIaX OIIK-3.3.1
29 IIpoBOAMMOCTE NOJYIIPOBOJHUKOB OIIK-3.3.1
30 CrioHTaHHBIE U BBIHYKICHHBIE TIEPEXO/IBI OIIK-3.V.1
31 [Tpuniun paboTsl 1azepa OIIK-3.3.1
32 Krnaccudaeckas teopus teruioemkocTs [rononra u [1tn OIIK-3.3.1
33 KBanToBas Teopusi TETIIOEMKOCTH DWHIITEHA OIIK-3.3.1
34 KBanToBas Teopust remioemkoctu Jledast OIIK-3.V.1
35 KonTtakTHBIC sIBICHUS OIIK-3.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera




Ne /1

[Tepeuens BompocoB (3am1a4) amns 3adera / qudd. 3adera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeCTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBIITOIHEHHS
B KypCOBOH paboTEHI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwmie 18.

Ta6ymumia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IIepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJUKATOpa

Tect 1

BonnoBast pyHKIMS 10TDKHA OBITH: @) TOJIBKO KOHEYHOI;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-3.Y.1

Bri0epure npaBmiibHYy0 GOPMYIUPOBKY Ui COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

a) AE-AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>
h

OIIK-3.V.1

Kakoe KBaHTOBOE YHCIIO, 33JAI01IEE COCTOSIHUE DIICKTPOHA B aTOME
BOJIOpOJa,

OIpeiesieT 3HaYeHue ero sHeprun?  a) ['1aBHOE KBAHTOBOE
gucno. 0) OpOuTampHOE KBAaHTOBOE YHCIO. B) MarHuTHOe
KBaHTOBOE uucio. 1) CnrHOBOE KBAHTOBOE YHUCIIO.

OIIK-3.V.1

JI71st p — COCTOSTHUSA 3JIEKTPOHA B aTOME OpOUTATIBLHBIIT MOMEHT
uMmnysbca Ly paBeH:

a) 0, 6) A3, B) 72, r) h (h — nocrosnnas [Tnanka)

OIIK-3.Y.1

depMUOHAMHU ABIIFIOTCS: a) BCE pa3psyKEHHbIE YaCTULIBI, 0)
YaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHUIBI C LIEJIBIM
CIIMHOM, T') HEITpaIbHbIE YaCTUIIBI

OIIK-3.Y.1

CranuonapHoe ypasHenue llIpéaunrepa umeer Bua: a) Ay+ Uy =
LS 2

Ey;  6)=—— Ay+ Uy =Ey B) Ayt TT(E—U) y=0;r)
m 7

;1:2

Zm

a¥
AY+UY =ih—= tie y =y (x,y,2); ¥ = (X,y,2,1);

U — norennmanpHas sHeprusi;  E - nonHas sHeprus

OIIK-3.V.1

DJIEKTPOH B aTOMe HaXxoauTcs B d-coctosiHuu. Onpeaenure
MaKCUMaJIbHOC 3HAYCHUE IIPOCKINMN MOMCHTA UMITYJIbCA Ha
HaTpaBJICHUE BHEITHETO MAarHUTHOTO TIOJIS:

a)h; 0)2h; B)3h;

OIIK-3.V.1

YacTuiia B MOTEHIIMAILHOM sIMe IJ.IPIpPIHOfI | HaxXoguTCsa B OCHOBHOM
COCTOsIHHH.

IInoTHOCTB BCPOATHOCTU HAXOKACHHUA YaCTUIBI B UHTCPBAJIC 0<x<I
MaKCUMaJlbHa Ipu

OIIK-3.V.1




A)x=1/4B)x=12B)x=3l/4

Tect 2

1 KakoB ¢u3nveckuii CMBICI BOTHOBOM (pyHKINH? OIIK-3.V.1
a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM NakeT.  0)
KBagpat Momyns BoJIHOBOW (YHKIIMHU ONpPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHsI YacTUIbI  B) AHCaMOJIb YacTHIL
BeZIET cebs Tak ke, Kak BOJIHA.

2 Bri6epuTe npaBmiIbHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-3.V.1
HEOIIPENEICHHOCTEN I YaCTULBI JIETALIEH BOJIb OCH X ...

a) Ax*AP>h, ©06) AFFAP>h, B) AX‘At>h, 1) AE-At>

h.
3 Bpemennoe ypaBuenue llpénunrepa nmeer BuUa: OIIK-3.V.1
hav A a® .
a)———=-— AY+ UY 0)—— AY+UY¥Y=1h
i dt 2m 2m
a2,
at’
2m ., o¥
B) AY+ o Y.U=—-1h So e ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PanuanpHas maoTHOCTH BEPOSTHOCTH JJI1 OCHOBHOTO COCTOSTHUS OIIK-3.V.1

3JIEKTPOHA B aTOME BOJOPOJA UMEET MAKCUMYM IIpU: @) 7" = 213, 0)
Ty (V)
r=—=,B) T =7 (I — pacCTOSHME IIEKTPOHA 10 AApa, Ti — HEePBbII

-
&

OOPOBCKUI pagnyc)

5 6. bozoHamu SIBISIFOTCS: @) BCE pa3psyKEHHBIC YaCTUIIBI, 0) YACTHIIBI OIIK-3.VY.1
C TIOJIYIIEJIBIM CITMHOM, B) YaCTHUIIBI C IIEJIBIM CIIUHOM, T')
HEHUTpaIbHbIE YACTUIIBI

6 7. 3anOJTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET TJIaBHOE OIIK-3.V.1
KBaHTOBOE YUCIIO N=3. OnpenenuTe YUCIIOo JEKTPOHOB HA STON
000J109Ke, KOTOPBIC UMEIOT OJMHAKOBBIC KBAHTOBBIC YKCIIa

msz—% a)2; 0)9; B)I18

7 8. YacTHila HaXOAUTCS B MOTCHIIMAIBHON SME MIMPUHOH . OIIK-3.V.1
CootBerctBre Mexay uncioM N ToYek, I71e BOJTHOBAs (QyHKIIHS
obpariaercs B Hysb B uHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITIAOUT TaK

A)N=n-1 B)N=n B)N=n+1

8 12. CnuHOBOE THPOMAarHUTHOE OTHOILEHUE AJIS DJIEKTPOHA PABHO: OIIK-3.V.1

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAUKATOPOB, XapaKTEpU3YIOLIUMX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL




11. Meroauveckue yKazaHus I 00y4JaOMUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Meroauueckue yKasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaJbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW oOyacTu 3HaHUs, €€ MpoOieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[TnaHupyeMbl pe3yabTaThl P OCBOSHUH 00YUYAIONIMMCS JICKIIMOHHOTO MaTepuaa:

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OINpeeNsAeTCs 1IeJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO C MPENOaBaTEIEeM;

— pa3ButHe TNPO(EeCcCHOHAIBHO—IENOBBIX  KAauecTB, JIOOBH K TpPEAMETYy H
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dyuTCcs METOAMYECKH 0OpabaThiBaTh Marepuan (BBIACIATH TJIABHBIE MBICIU H
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIIMOHHBI ~ MaTepua’d MOXKET CONpPOBOXKAATbCA JAEMOHCTpalued chnaiiioB
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKycCUUl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUU
[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHU3alUU y4eOHOTO

Ipolecca, 3aKJII0YaroIasicsl B BHIIOJHEHUN 00yUYaOIMMUCS 01 pyKOBOJCTBOM MPEIO1aBaTEN s
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCIIUIIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lenbto MPAaKTUYECKOTO 3aHATUS AJIs 00ydJaroLierocs sBJsEeTCsS NPUBUTHE 00y4aroImeMcst
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00y4aroIeMcs MPaKTHYECKUX 3aHATHI:

— 3aKperuleHue, yriayOlieHHWe, pacllMpeHHe M JeTalu3alus 3HaHUW TNpU peleHUuU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIaAACHUC HOBBIMU METOAAMH MW MCTOAWKAMH HN3YUCHUA KOHerTHOI‘/'I y‘Ie6HOﬁ
JUCHUIIIINHBI,

— BBIPpAOOTKAa CIMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHusI.

DyHKINN TPAKTUYECKUX 3aHATUH:
— TIO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

—  BOCIIMTAaTENIbHAs.

[To xapakTepy BBIMOIHAEMBIX OOYYAIOMMMCS 3aJaHUN MO TPAKTHYCCKUM 3aHITHIM
IIOApa3IeIA0TCA Ha:

— O3HAaKOMUTEJbHbIC, NPOBOJAMMBIE C LEIbK 3aKPEIUVIEHUA W KOHKPETU3AlUU
U3Y4YEHHOT'0 TEOPETUYECKOr0 MaTepuaa;

— AHAaJIMTU4YCCKHUC, CTAaBAIIUC CcBOCH LECJIBIO IMOJIYYCHHC HOBOM I/IH(1)OpMaI_II/II/I Ha OCHOBC
q)OpMaJ'II/ISOBaHHbIX MCTOOAOB,

— TBOpPYECKHE, CBSI3aHHBIEC C MOJyYCHHEM HOBOW MH(OPMAIIMHM MYTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MOJXO0/0B K PEIICHUIO 3a/1a4.

@opMbl OpraHu3allMd MPAKTUYECKUX 3aHATUNA OIpPENEeNsIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMr O0COOEHHOCTSIMH Y4eOHOH TUCHMIUIMHBI U IensiMu oOydeHus. OHU MOTYT
IIPOBOAUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CUTYalMOHHBIX 3a/a4, 3aHiATUsi 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCIOBUM, JIE€JIOBBIE WIPbl, HUIPOBOE  IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHTHSI, BHIC3JHBIE 3aHATHUS B OpraHu3aluu (MpeAnpusTus), 1enoBas yueoHas
Urpa, poJsieBass HWrpa, IICUXOJOTMYECKMH TPEHUHI, KEWC, MO3rOBOM INTYypM, TpYINIOBBIE
JUCKYCCHH);

— B HE MHTEPAaKTUBHON (hopMe (BBIMOIHEHUE YIPAaXXHEHUH, pelIeHue TUIIOBBIX 3a/1ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

MeTonuka mpoBeleHUs MPAKTUYECKOTO 3aHITHS MOXKET OBbITh Pa3NUYHON, MPU ITOM
BaKHO JIOCTHIKEHHE OOIIeH 11eTH AUCITUTUTHHBI.
TpebGoBaHuUs K TPOBEICHUIO IPAKTUIECKUX 3aHITUM
[IpakTrueckue 3aHATUS MPOBOASTCS B BHUJIE OOCYKJIEHHMS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMHU B JIEKITMOHHOM KYpCE U B BUJIE
pazbopa BOMpoOCOB, KOTOPBIE MOTYT BO3HUKHYTh Y CTY/IEHTOB TP OCBOCHUH MaTepurara.
Metoauueckue yKazaHUsT TIO TPOBEACHUIO MPAKTUYECKUX 3aHSITHH TPUBEICHBI B
CIEMYIONNX MOCOOMsIX uMermmmxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHJIC:
1. Mexanuka. Konebanust u Bosnbl. Tepmonunamuka. Coopuuk 3anau //M.W. KoBanenko,
10.A. Ky3unenos, M.H.Kynsourikas, H.I1.JlaBposckas, H.H.JlutsunoBa, E.B. Momaps ,
O.A. HoBukoBa, B.®. Opnos, JI.E.Ilorapes, B.K. IIpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. llepbdax 2010. 84 c.



2. DnexktpuuectBo. Marnetusm. Onruka. COopauk 3amad. //M.M. Kosanenko,
H.IT.JIaBpoBckas, H.H.JIutBunoa, E.B. PyrpkoB. FO.H. Ilapes, b.®.llludpun, C.A.
[Mepbak 2013. 80 c.

3. KBantoBas ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
Hapes, C.A Ulepdak, 2004, 56¢.

11.3. Meroauueckue ykazaHusi A OOYYalOIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor
B xone BblnogHeHHs 1a0OpaTOpHBIX paboTa OOyYaroUIiCs JOJKEH YIIIyOuTh U

3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKM, OBJIAJETh COBPEMEHHOW METOAUKOM M TEXHHKOU
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH 0O0ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATU.

Bemmonnenue nmabopaTtopHbIX paboT OOYyYarOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThlO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIIX OCHOBHBIX 33Jau y 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILIMHBL,

— 3aKpeIuvieHue, pa3sBUTHUE M JeTaau3alus TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX Ha
JICKIUSIX;

— TOJIyueHHe HOBOM MH(OPMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[PHOOpPETCHHWE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3aganue ¥ TPeOOBAHUA K NIPOBEICHHUIO JIA00PATOPHBIX padoT

B TedeHue cemecTpa KaxAbId CTYIACHT B COOTBETCTBUM C pabodyeil mporpamMmoi mo
mucnuruiiHe Ou3nKa JOJDKEH BBIMOJHUTH ONPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHyI0 paboOTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJIHEHUE HW3MEPEHHM, W OAHO — Ha 3ammTy otuera. OTuUeT MUIIETCS HE BO BpeMs
3aHATHH, a IoOMa UJIh B OUOJIMOTEKE.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYJEHT JOJKEH ObITh MPOUHCTPYKTUPOBAH IO
TEXHUKE 0€30MaCHOCTHU MPHU MPOBEICHUM J1abopaTOopHbIX padboT mo ¢usuke. [Ipoxoxnenue
WHCTpYKTaxka (UKCHUPYETCS B CIHEHUAIBLHOM JKypHajle, TaM HYXHO 00s3aTelbHO
pacmucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYECHHOW
pabote. Heobxonumo 3apanee mpoynTaTh OMMCAaHUE PAOOTHl M TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIONIETO pasfena Kypca. He 3a0biBaiiTe 0 PEKOMEHIIOBAHHOW JHUTEpaType H
00s13aTeIbHO TOyYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BrimonHsaTe paboTy CTYIEHTY pa3pemiaercs, JHUIIb MOCIe A0NyCcKa, MOJYYeHHOTO MOCTe
Oecenpl ¢ mpenogaBareneM. [IpenogaBaTens 0MKEH YOSTUTHCS, YTO CTYJECHT TOHUMAET:

KaKue sSIBJICHUS OH Oy/1eT HaOJII01aTh U UCCIIEI0BATh;



Kakasi 11eJIb IIepe]l HUM IIOCTaBJICHA,

KaKUMU NpuOopaMu U KaK BEIyTCS U3MEPEHUS;

Kak CJIEyeT IIPOBOAUTDH DKCIIEPUMEHT.

[TomydeHHbII TOMyCK K paboTe 0TMEUYaeTCs MPEernoAaBaTesieM B )KypHalle.

B mpomecce BbImoTHEHHS J1a0OPaTOpPHOM pPAaOOTHI HYXKHO OOS3aTENBbHO 3alOIHUTH
IOPOTOKOJI U3MEPEeHUH. Y KaXIOro CTyJeHTa MPOTOKOJ H3MEPEeHUH OJKEeH OBITh CBOM;
BEJICHUE OJHOr0 IPOTOKOJA HECKOJIBKMMH CTYJIEHTaMH BMECTE He fomyckaercs. IIporokon
BezeTcs Ha jucte popmaTta A4. B mpoTokoie JOMKHO OBITH OTPAXKEHO:

TOYHOE TIOJHOE Ha3BaHME M HOMEp JadOpaTOpHOl paboThl B COOTBETCTBHU C
METOJUYECKHUM ITOCOOHEM;

dbamuHsl, MHULKAIBI CTYJECHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHULMAIBI IPETIOaBaTEeNs;

TabIMIa TEXHUYECKHX XapaKTEPUCTHK H3MEpPUTENbHBIX NMPHOOpOB (Ha3BaHHE Mpubopa,
paboumii Tuana3oH, LieHa JeJIeHus, KJIacC TOYHOCTH U JIp.);

rapameTpsl yCTAHOBKH, Ha HEW YKa3aHHBIE,

pe3yabpTaThl U3MEPEHUH;

JlaTa ! MOJIHKCH CTYyACHTA.

Bce 3anmcn TOMKHBI BECTHCH ABTOPYYKOHW, IMAPUKOBOM, KaNWJUIIPHOM WIIM TEIEBOU
pYYKO#. 3anvch HAOIIOACHUN U JTAHHBIX KapaHJalloM HE OMYCKaeTCs, KapaHAamoM MOKHO
T YePTUTH TaOnuibl u rpaduku. Benenne «4epHOBUKOB MPOTOKOJIA» U MEPENUCHIBAHNE
UX B KOHIIE 3aHATUS HA4YMCTO HE PEKOMEHAYETCs; ITO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OLIMOKY IpH nepenucbiBaHuU. CTapaTreabHOCTh U aKKypaTHOCTb
Jy41I€ NPOSBUTH MPU OPOPMIIEHUH OTUETA.

[To okOHYaHUM U3MEPEHHI MPOTOKOJ 00s3aTENBHO JAA€TCs Ha MOANKUCH MPEN0AaBaTEeIIO.
be3 oaTOM MmOANKMCHM NPOTOKOJN CUMTAETCA HeAeHUCTBUTENbHBIM. [loamuce crynaeHra B
MPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPCHHUS, a IOAIMHKCH
IpernoaBaTelis O3Ha4YaeT, YTO padoTa JEHCTBUTEIHHO BBHIOIHAJIACH U YKa3aHHBIC 3HAUCHUS
JIEUCTBUTEIIBHO MOJYYEHbl UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTABUII IPOTOKOJL.

[To pe3ynbraraM, 3aUKCUPOBAHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT JOMa IMULIET
OTYeT M 3alUIaeT ero Ha cienyronieM 3anatuu. [lpu 3ammure oTuera MOryT OBITH 3aJaHbI
JA00bI€ BONPOCHI MO TEOPUU H3Y4YAa€MOIO SIBJIEHUS W MO TMOJYYEHHBIM pe3ylibTaTaM. 3a
OPUHATHIA OTYET MPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro COooOIIaeT
HOMEp U Ha3BaHUE ClIeayIolIel 1a00paTopHOil pabOTHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

OTt4et JOmKeH cofepkKaTh CICAYIOIINE Pa3Ieibl:

1. llems paGoOTHI.

Ona cdopmynupoBaHa B OIKMCAaHUU JIAOOpATOpPHOW paboOTHI, OTTyJa €€ CIeayeT
HEPENncaTh.

2. Onucanue J1a00paTOpHOIN YCTaHOBKHU.

OnucaHue  ycTaHOBKM  JOJDKHO  ObITh  KpaTkuMm.  Creqyer  OrpaHHYMTHCSA
(GYHKIMOHATBFHON WM 3JIEKTPUUECKOM cXeMol ycTaHOBKH. He Hy)XKHO MPUBOIUTH BHELTHETO
Bua npubopos. Jlagee HEOOXOIUMO OMKCATH HKCIIEPUMEHT M TIEPEUNCIUTh U3MEPUTEIbHBIE



npuOopbl B TaOJMIlE TEXHUYECKHX XapaKTEPUCTHK, TNEPEHECEHHOW M3 MPOTOKOJIa
WU3MEPEHUM.

3. PaGouue Gpopmysbl.

PaGounMu Ha3pIBalOTCS TOJMBKO T€ (POPMYIBI, MO KOTOPBHIM HEMOCPEICTBEHHO
NPOM3BOMATCS BBIUYUCICHUS UCCIeaAyeMbIX BenuunH. CieBa B popMmyse TOHKHO CTOSThH TO,
4TO CJENyeT OIpeNeauTh, CIpaBa - TO, YTO M3MEPsUIOCh B paboTe wiM u3BecTHO. Bce
NpUBEJeHHbIE (POPMYIIBI JOIHKHBI OBITH TPOHYMEPOBAHBI.

BeiBoa (popmyn v mpoMeKyTOUHBIE BBIPAXKEHHSI B TOM pas3zelie IPUBOJUTh HE HYKHO.
@®opmynbl 71 BBIYHCICHUS TMOTPEITHOCTEH W TMPOBENEHUS MaTeMaTU4YecKol o0paboTKu
pE3yIbTAaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE IPUBOISATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom pa3zgene otueta MOMIKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BUJE HAIVISIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTABIIATDH JIMIIHUE JECATHYHBbIE pa3psiabl (moapolOHee 00
TOM MoieT peub HUXKE). B pabore MOXKeT ObITh HECKOJBKO 3aJaHuil, BCE OHU JIOJKHBI
OBbITh IPUBEJICHBI B 3TOM pa3zJiee.

5. Ilpumepsl BBIYMCIEHUN.

B sTom pasnmene ordyeTa MOMKHBI OBITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUN
mo Kaxmoil paboueit ¢opmyne. He HYXHO NpPUBOAWTH BCEX BBIUMCICHHM, BIIOTHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0il (opMyie. DTOT pa3aen HyKeH Ui TOrO, YTOOBI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSX WIM HM3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpeuHoCTen.

B stomM paznene ordyera MOJKHBI ObITH MpeACTaBie€Hbl (OPMYJbI, MO KOTOPBIM
NPOBOAMIIACH MaTeMaTH4eckas oO0paboTka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BEIBEICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTHCH CHCTEMATHYECKHE W CIydalHbIC
MOTPEUIHOCTH M MPECTABIECHBI IPUMEPHI BHIYMCICHUHN N0 KaXA0W U3 HUX.

DTOT pa3zen oT4eTa CaMblii CHOXHBIA M CTyAeHToB. [lo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust morpemHocTeil 0ObIYHO ObIBaE€T HaMKMCaHa
JUIs. TOATOTOBJIEHHOI'O YMTATelNsd, 3HAKOMOIO C BBICIIEH MaTeMaTukoil. B Hacrosmem
NOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIL CAMOE BaXXHOE IO ATOW TEeME U U3JIOXKHUTH
Marepual 10 BO3MOKHOCTHU ITPOCTO.

7. I'padmku 1 pUCYHKH.

HebGonpimme rpaduky 1 pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonbimme - ¢popmara A4 -
MPHUBOJIATCS HA OTICIBHOM JHCTe. B J11000M ciydae OHM JODKHBI OBITH TOANMHCAHBI H
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTdueTa. ['paduku o0s3aTernbHO
BBITMIOJHSIOTCS HAa MHJUIUMETpoBOM Oymare. Ha kaxkaol ocu JOMHKHO ObITH 00O3HAUEHO,
Kakas BEJIMYMHA M B KAKUX €AMHULAX BIOJIb HEE OTKJaJbIBaeTca. Ha camMux ocsax TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAMHATHOM CETKH. V3MepeHHble Ha ONbITE 3HAUYCHUs
NOJNMUCHIBAaTH Ha oOcsAX He ciuenyer. Ha rpaduk o00s3aTenbHO HAHOCATCA — BCe
AKCIIEPUMEHTAIbHBIC TOYKH, M MPOBOAMUTCS COEAMHsIOMAs uX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJbIBAIOTCS CHUCTEMATHYECKHUE MOTPEIIHOCTA COOTBETCTBYIOIIMX
u3MepeHuit (moapodHee 00 ITOM MOMAET pedb HUXKeE).

8. OxoHUaTeTbHBIC PE3YJIBTAThI, UX 00CYKICHUE, BHIBOIBI.



B »TOM pasnmene oruera HY)XHO TOABECTH HWTOT MpojeidaHHONW paboTel. Criemyer
HaIlMCaTh, KAKWE MOJTYYEHbI BEIUYHHBL, U C KAKUMH [TOTPEIIHOCTIMH.

Ecnu n3mepenus npoBOIMIMCH PAa3HBIMU METOJAaMH, TO 00S3aTeNIbHO HY>KHO CPAaBHHUTH
3TH PEe3yJIbTaThl U MX IMOIPEIIHOCTH, CAENATh 3aKIIOUYEHUE, KAKOM METOJ Jy4lle, TOYHEE,
yaoOHee.

Ecnu u3BecTHO TaOIMYHOE 3HAYEHUE M3MEPEHHOM BEIWYMHBI, TO HYXKHO 0053aTEIbHO
CPaBHUTH €TI0 C MOJYYEHHBIM Ha OIBITE 3HAYCHUEM U JaTh apryMEHTUPOBAHHOE 3aKJIIOYCHUE
00 UX COBIAJICHUU UJIM HECOBIIAICHUHU.

Ecnu B paGote 3HaueHus: OHOM M TOW K€ BEITMYMHBI TOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTU pE3yNbTaThl HYXHO 00sA3aTeNbHO CPaBHUTh M JaTh
apryMEHTHPOBAHHOE 3aKII0YEHHE 00 WX COBIIAJICHUH WM HECOBIIA/ICHUH.

B cnywae, korga MeXay CpaBHUBAEMBbIMH BEIMYMHAMU HMMEKOTCA HEAOMYCTUMBIE
pPacxoKJIeHUs, 3TO HY)KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOIO0 HECOBIA/ICHMUS.

Ecnu B paboTe cTaBUIOCH LIENBIO MPOBEPUTHh KaKOW-TO (PU3MUECKUN 3aKOH UM U3YUYUTh
SBJIEHUE, TO B JAHHOM pa3jiesie HeoOX0IuMO J1aTh 0OOCHOBAHHBIM OTBET HA MOCTABJICHHBIN
BOIIPOC.

BbeIBO 1OMKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

OtyeT 1o 1abopaTOpHOI paboTe MOHKEH BBITTONHATHCS Ha JIUCTax Gpopmara A4. 3ammcu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW CTOpoHHI. [lo Kpasim nucTta MODKHA OBITH OCTaBJICHA
paMKa mUpUHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaXx HE HYXHO, HO M
3acTylaTh 3a Hee He cliefyeT. B pamke B BEpXHEM II0J€ HY)KHO JIMIIb [TOCTaBUTh HOMEpP
cTpaHulbl. [IpoHyMepOBaHHBIMU JTOJIKHBI OBITH BCE JIUCTHI OTYETA, HaYMHAs C TPETHETO.
[1epBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJ U3MEPEHU, HE HyMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Eciau Bbl ncnonb3yere uykue 3aroToBkH, TO OyAbTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOW Mepe OTHOCHUTCS K (GopMysaM, KOTOpbie Bbl mogcMoTpenu y Koro-To, a He BBIBEIH
camu. Jlyume cnpocuts npenogaBaresns. OH MOJACKAXKET WU IPOBEPUT, NMPABUIIBHO 11 y Bac
MOJIYYHIIOCH.

TutynapHbIA THCT PpabOTHl MOXKET OBITH HANMCAH OT PYKW WJIM HamedyaTaH Ha MpPUHTEpE.
DIIEKTpOHHAs BEPCHsI TUTYJIBHOTO JIMCTa HaxoAuTcs Ha cante I'Y Alla.

Meroanueckue yka3aHus M0 BBIIOJIHEHUIO J1a00paTOPHBIX pabOT MPUBEICHBI B CIEYIOIINX
nocoOusx umeromuxcs B oubnuoreke 'Y AII B HarleuaTaHHOM U JIEKTPOHHOM BHJIE:

4. Mexanuka. Konebanus u BonHbl. MonekynspHas ¢usuka. JlabopatopHblii nmpakTUKyM

//M.M. Kosanenko, H.II. JlaBpoBckasi, H.H. JlurBunora, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. Ilpununxo,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

5. DnextpuuectBo W MarHeTu3M. JlabGoparopusiii npaktukym// /E.H. Kotnukos, C.A.
[llep6ak, .1 Kosanenko, FO.A. Ky3unernos, M.H. Kynsounxkas, H.I1. Jlasposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpumunko, E.B. Pyrekos, , FO.H. Ilapes, b.®.
ludpun, 2010,84 c.

6. BonroBas ontmka Jlabopatopusrii mpaktukym //E.H. Kotmmkos, W.II. KpekrtyHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tporun 2013 68 ¢



7. KBanToBass ¢usuka. Jlabopatopubrii npaktukym //I.A. BecumueBa, .1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpumunko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOGHHMHM U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyuYeHHs, IOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMH  CAMOCTOSITENBHYIO — paboTry
00y4JaromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS).

11.5. Meroauueckue yka3zaHus A1 OOYYaIOLIUXCS IO TPOXOXKJIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaeT KOHTPOJIb KadyecTBa 3HAHUU
00yyYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XOJa OCBOCHMS
JUCLUIUINHBI.

OcHOBHBIMU (DaKTOpaMH TEKYIIETr0 KOHTPOJISA 3HAHUN OOY4YarOIIMXCs SIBJISIETCS YCTHBIN
ONpOC Ha JEKUMOHHBIX WM NPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYyLIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BONPOCHI M 3aJaHusi, KOMIBIOTEpHbIE TeCThl. [IpuMepbl BOMPOCOB TECTOB
npuBeaeHbI B Ta0muie 18.

Tekyiieli KOHTPOJIb YCIIEBA€MOCTH MPOUCXOAMT B BUJE OLIEHOK 3a JIabopaTOpHbIE U
NPaKTUYEeCKHE PaOOThI U TECTHI.

Pe3ynprarhl TEKyIIEro KOHTPOJS YCIEBAEMOCTH CIIYy>KAaT OCHOBOM JUISl MMPOMEKYTOYHOU
aTTeCTallUU: MOJyYeHHUs 3ayeTa WM JIOMycKa K 3K3aMeHy WM JuddepeHIIupOBaHHOMY 3a4eTy
Mo y4eOHOM TUCIUTIIINHE.

B Teuenue cemectpa Ans IOMycKa K 9K3aMEHY WM JUPQPEpeHIUPOBAHHOMY 3aueTy
CTYJICHTY HEOOXOIUMO cAaTh He MeHee 75% 1abopaTopHBIX U MPAKTHYECKUX paboT. B ciyuae,
€CIIM CTYJIEHT MO YBAKUTEJIbHOU NMPUYMHE HE BBIIOIHUI TPEOOBaHMS TEKYIIETO0 KOHTPOJIS, eMy
MIPEIOCTABIISAETCS BO3MOKHOCTD CJIaTh 33JJ0JDKEHHOCTH 110 MPOMYIIEHHBIM TEMaM.

11.6. Meroauueckue yka3aHus sl 00y4YaroIIKUXCs O MPOXOKACHUIO POMEXYTOUHOM
aTTEeCTallUU.

CucremMa OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM aTTECTallMM OCYIIECTBIIAETCS B
coOoTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXXyTouHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcss MO NpOrpaMMbl BBICIIETO
obpazoBarus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOH pPaOOThI
ctynentoB B ['YAII»

[IpomexyrouHnas  arrecrauuss  oOOyyaroUIMXcs  IpeIyCcMaTpUBaeT  OLCHUBaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJbTaToB oOyueHHs mo aucuuruinHe. OHa BKIIIOYAeT B
ceOst:



-9K3aMeH — (OopMa OIICHKH 3HAHUH, MOJYUYEHHBIX OOYYaIOUIMMCS B MPOLECCEe N3YUEHUS
BCEH IMCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSTENILHONW paboThI, CIIOCOOHOCTH NMPUMEHSTh
UX JUISl pElIeHHs IPaKTUYECKUX 3a]ad. OK3aMeH, Kak IPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMECHALIMOHHOM CECCHM M 3aBEPILIACTCS aTTECTALIMOHHOW OLEHKOM «OTJIIMYHO», «XOPOLIOY,
«YZAOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY». BOIIPOCHI K 3K3aMeHaM IPUBEJIEHBI B Ta0JINLE
15. Dk3aMeH MOXeT IPOXOAUTh B BUJIE YCTHOTO OIIPOCA MJIM TECTUPOBAHMUSL.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




