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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs
— IporpaMmy OakajiaBprara 1o HampaBIeHUIO NoAroToBkH/ crieranbHocT 24.03.02 «Cuctemsl
yIpaBJIeHUs JB)KEHUEM U HaBUTalus» HampabieHHOCTH «IIpubopsl U cucTeMbl OpuUEHTalLuH,
CcTa0MIM3aluuy U HaBUTaum». Jlucuurmna peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha (JOpMHPOBAHUE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETECHIIUHI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEINPOBAHUSA, TEOPETUYECKOTO U IKCIIEPUMEHTAIEHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETEHOCTI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOTO0 Tpoliecca: JISKIINH, JIAO0OpaTOpHbIE PA0OThI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa cTy/ieHTa, KOHCYJIbTAIlUH.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUIUIMHBI cOocTaBisieT 13 3adeTHbix enuHuI], 468
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMU HEOOXOIMMBIX 3HAHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX 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 OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoeHus OIT BO.

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

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETCHIIUH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU

OIIK-1.3.1 obOmagaeT MaTeMaTHYECKUMU
OIIK-1 Cnocoben A ’
N 00IIEH)KEHEPHBIMH 3HAHUSMH B 00J1aCTH

p €CTECTBCHHOHAYYHBIX M OOMEHHKCHEPHBIX

€CTECTBEHHOHAYYHbIC

JUCLIUILINH
1 OOIICHH)KEHEPHBIE

OIIK-1.Y.1 ymeTb npuMeHsTh 3HaHUS B
3HAHMS, METOIBI

00JacTH eCTECTBEHHOHAYYHBIX U
MaTEMaTHYECKOTO
O6menpodeccruoHanbHbIE AHALI3A I 0OIIEeNH)KEHEPHBIX JUCIUTIINH
KOMIIETCHIINHU OIIK-1.VY.2 ymeer npoBOIUTH

MOJICIIUPOBAHUS,

MaTeMaTUYeCKHE PacueThl U
TEOPETUYECKOI0 U o

MaTeMaTHYeCKUi aHAIHU3 B
AKCIIEPUMEHTAILHOTO .

PO EeCCUOHAIBHON e TETHHOCTH
MCCJICJIOBAHMUSI B

N OIIK-1.B.1 umeeT HaBBIKH TEOPETUYECKOTO

poQeCCHOHAIBHON

Y DKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
JIeATETbHOCTH

po(ecCHOHANEHON e TENbHOCTH

2. Mecro nucuumianssl B ctpykType 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 MOT'YT MCIIOJIb30BaThCS IPU U3YUYEHNUHU APYTUX IACLHUIUIMH:
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIITUHbI

TpyaoeMKOCTb IO ceMecTpaM

Bun yuebnoit paboTbl Bcero Nol Noo No3

1 2 3 4 5




Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 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 (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 108 36 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 156 76 40 40
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 JUCIUTUTHHBI
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

Paznensl, TEMBI AUCIMITIMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cewmectp 1
Pasmen 1. Mexanuka 11 8 7 26
Paznen 2. KoneGanus v BOJIHBI 11 6 7 25
Paznen 3. MosekynsipHast Gpusuka 12 3 3 25
HUroro B cemectpe: 34 17 17 76
Cemectp 2
Paznen 4. DnexTpuiecTBo 11 7 8 13
Paznen 5. Maruetusm 11 8 6 14
Paszgen 6. Onruka 12 2 3 13
Htoro B cemectpe: 34 17 17 40
Cemectp 3
Pasgen 7. KBanToBas onTuka 11 5 7 13
Pazgen 8. KBanToBas Mexanuka 11 9 3 14
Paznen 9. Craructudeckas huszuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 156

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

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

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




Paznen 1.

Mexanuka

IIpenmer wMexanuku. Mexanuyeckoe aBwkeHue. [loHATne
COCTOSIHMSI MU JETEPMHUHHM3M B KIIACCHYECKOM MEXaHUKe. YPpaBHEHUS
JIBWKEHUs. ['paHuUbl OPUMEHHMMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PenstuBUCTCKasA U KBAHTOBAsI MEXaHUKA

Kunemartuka nBukeHHsT MaTepuaibHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOe M KacaTelnbHOE YCKOpeHMs. Paanyc KpuBH3HBI
Tpacktopuu. OCHOBHAasl 3ajlaya KUHEMAaTUKH MaTE€pUAIbHOM TOUKH.
Kunemartuka aBmxkeHus abCONIOTHO TBEpAOro Tena. BpaieHue TBepaoro
TeJa BOKPYr HEMOJBWKHOW ocH. CBSI3b JMHEHWHBIX U YIJIOBBIX BEJIMYUH
IIPU BpAIlaTEIbHOM JABUKECHUU.

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

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

MOMEHT cujibl 1 MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHUSI MOMEHTa HMITyJdbca. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JAVMHAMUKH BpalIaTEJbHOTO JIBHXKEHHUS TBEpAOro TeJja.
Kunernueckass SHeprus BpalAIOLIErOCs TBEPAOro Teia. Y PaBHEHUs
JIBUJKECHUSI M YCIIOBHSI pABHOBECUS TBEPAOTO Tea.

[Ipunuun otHocutenbHOCTH ['anmues, npeodbpazoBanus ['amumes.
[Toctynatel cnenuanbHON Teopuu OTHOcUTENbHOCTH. [IpeoOpazoBanus
Jlopennia u cnenctBuss M3 HUX. OCHOBBI PENSITUBUCTCKOW MEXaHUKH.
WNHuTtepBan, ero MHBapUAaHTHOCTh. PenaruBuctckuili ummnyiasc. OCHOBHOE
YpaBHEHUE pEIATHUBUCTCKOM aUHaMUKW. KuHerndeckas »Heprus
pensITUBUCTCKOM yacTulbl. CBs3b Macchl UM 3HEpruu. CBs3b MEXKIY
SHEpPrUue MW UMIYJIbCOM 4YacTullbl. OCHOBHBIE HJIeW OOIIEH Teopuu
OTHOCUTEIIBHOCTH

Paznen 2

duznka KojaedaHu U BOIH

l'apmonunueckui 5 AQHTapMOHUYECKUHI OCLIMJLIATOP
(MaTeMaTUYECKUN MASITHUK, (U3UYECKUNA MASTHHUK, KOJICOAHHS TIOJ
neiictBueM ympyroi cuiel). Crnoxkenue koneOanuil. GU3NUEeCKUii CMBICI
CIIEKTPAJILHOTO PpasIoKEeHUS. HuddepenunanbHoe ypaBHEHHE
konebanuii. CBoOOJHBIE, 3aTyxarouiue KkoieOaHus. BvIHYXIEeHHBIC
kosneOaHus. PezoHanc.

Kunemartrka BOJTHOBBIX MPOIECCOB (TUIOCKHE U chepuuecKue
BOJIHBI). BonmHoBoe ypaBHenue. [IpuHiun cynepno3uuu. DHeprus
BOJHBL [loTok 3Heprun. UHTeHCcuBHOCTH BOJHBI. CTOsIYast BOJHA. 3BYK.
OcHOBHBIE XapaKTEpPUCTUKH 3BYKOBOM BOJIHBIL. DddekT Jlomepa ans
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 BHYTPEHHSs OSHEprus Kak (yHKIHMS COCTOSIHMAL.
TemnoemkocTs. DHTponusa. BTopoe M TpeTbe Hauana TEPMOIUHAMHUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTponuu. [lopsmok u 6ecropsiok
B ipupoze. TepmoaunamMuveckre GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE 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 HJcabHBIX razoB. Pacmpenenenue bonbpiMana. DHTponus U
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. IEMEHTBI
HEPAaBHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IIE€peHOCAa, KUHETHUYECKHE
apieHus. KonpeHcupoBanHoe coctosHue. KuHematmka M AMHaMuKa
JKUJKOCTEH U ra3oB.

Pasnen 4

DJIEKTPUYECTBO.

DNeKTpoCcTaTUKa B BAKyyMe. 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cucrtems! enunun. llpuHnun cynepno3uny.
Cuctembl 3apspKEHHBIX 4YacTUL. OJIEKTpUYeckuil aunois. Pabora cun
bIIEKTpocTaTH4YecKoro  mnoist. TeopemMa 0  LUPKYJISLUU  BEKTOpa
HanpsbkeHHOCTU.  [loTeHHManbHOCTh  3JEKTPOCTATHYECKOrO  IOJISL.
HanpskeHHOCTh M MOTEHUUANI NIEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema l'aycca uist 3J€KTPOCTATMUECKOIO IO B BaKyyMe.
[I[pumenenune Teopemsl ['aycca k pacuery mosieu.

DnexTpocTaTHKa B BeliecTse. Tunsl nuanekTpukos. [lonspuzanus
IU3IeKTpUKoB. CBOOOAHBIE U CBA3aHHBIE 3apaibl. JludnexTpuyeckas
BOCIIPUUMYHMBOCTD. JIM3IEKTpUUECKas MPOHUILIAEMOCTb. DJEKTPHUUECKOE
cMmemieHre (MHAykuus). Teopema ["aycca i 37€KTpUYECKOro TOJS B
JIURJIEKTPUKE. Y CIOBMSI HA IPaHULE pa3jiena ABYX AUdJIeKTpukoB. [lone
BHYTPM HpPOBOJHMKA M y ero mnoepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konpnencaropbl. OHeprust CHCTEMBI DIIEKTPUYECKUX 3apsIOB.
DOHeprusi 3apspKeHHOro MpoBOAHWKA. OObEeMHas TUIOTHOCTh SHEPTHUH
AIIEKTPUYECKOTO ITOJI.

VYcnoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO 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 TOJs (MHTerpaibHas u nuddepeHanpHas
dbopmbl). YClIoBUS HAa TPAHUIIE IBYX MAarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CaMouHyKIHS.
NunyktuBHOCTh. B3ammuas wuHaykinusa. B3awmHas WHIYKTUBHOCTD.
O0beMHass TUIOTHOCTh JHEPTMM  MarHUTHOrO mois. Buxpesoe
anekTpuueckoe mose. Tok cmemenus. Cucrema ypaBHeHHN MakcBesia.
Marepuanbhsie ypaBHeHus. KBasucranuonapusie Tokd. HBapuaHTHOCTh
ypaBHeHHWH MakcBemia OTHOCHTENbHO TpeoOpasoBanuii Jlopenna.
[IpuHIMIT OTHOCUTENBHOCTH B AJIEKTPOJIMHAMUKE.

Pasnen 6

Onrtuka.




BosHOBOE ypaBHEHHE ISl 3JIEKTPOMAarHUTHOW BOJHBI. CBOMCTBa
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IlokHTHHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [Jomnepa ans dIEKTPOMArHUTHBIX BoJH. OTpaxeHue u
npenomiieHue cera. Onrtudeckoe wuzoOpaxenue. I[lpuanun Depwma.
Untepdepeniuss  csera. KOrepeHTHOCT» U MOHOXPOMATUYHOCTD.
Hudpakuus cera. [Ipunmun I'oiirenca-®penens. Metos 30u Openensi.
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 M aHOMallbHas JHUCHEPCHSL.
®da3oBas ¥ rpynnoBas ckopoctu. Popmyna Panes. Dnementst dypoe -
OINTHUKH.

Pasnen 7

KBanToBas ontuka

TennoBoe m3nmydenue ten. 3akoH Kupxroda. 3akoHbI M3ITydeHUs
abcomroTHO uepHoro Tena. KBaHToBast rumore3a u ¢opmyna Ilmanka.
KBantoBas ontuka. @Dotosdpdekr, onbitel CroneroBa. DOTOHBI
HaBnenne cBera. KopmycKymsapHO-BOJIHOBOH Jayainu3M Jjsl  CBeTa.
O¢pdexr Komnrona.

Pasznen 8

KBanTOBas MexaHuka

Teopus bopa. Onbitet ®panka u Iepma. KopmyckynspHo-
BOJIHOBOM Jyanin3M Mukpoyactul. l'mmore3a ne bpoinsa. dazoBas u
rpynnoBas cKOpocTH BoJiH jae bpoiinsa. BonHoBoii naker. Cratuctuueckoe
UCTOJIKOBaHWE BOJH Jne bpoitnga. IlpuHnun  HeomnpeneneHHOCTH
['eitzenOepra. BonHoBasi ¢yHKIMs, €€ OCHOBHBIE cBoiicTBa. Omeparopsl
dbusznueckux BeIMYMH. BpemMeHHoe U CcTalMOHapHOE ypaBHEHHE
[[IpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS JBHUKCHUS.
CBoOonnas wactuma. Yactuma B OECKOHEUHOM MOTEHIUMANIBHON sME.
KBanroBbiii ocumsuiatop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.
[IpoxokaeHre YacTULIBl 4Yepe3 MOTeHIMANbHBI Oapbep. TyHHEIbHBIN
s dekr.

AToM BOJOpOJa B KBAaHTOBOW MexaHuke. KBaHTOBbIE umncIa.
OpOuTanbHBI MEXAaHUYECKHM W MarHUTHBIA MOMEHTHI JJIEKTpOHA B
atome. OpOuranbHoe rupomarHuTHoe oTHouieHue. OmbiT IlltepHa u
I'epnaxa. CnuH snekTtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
®epmuoHbl U 06030HBL. CHMMETpUS BOJHOBOH (YHKIIMM CHCTEMBbI
onuHakoBbiX yactull. Ilpunnun Ilaynu. OObsicHeHHE NepUOINYECKON
cucreMsbl 3ieMeHToB J[.M.MeHneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMu4ecKkou CBsI3H.

Pazgen 9

Cratuctuyeckas usuka

Craructuueckuit meton. @a3zoBoe nmpocTpancTBo. Pacnpenenenue
I'n66ca. CraTrcTHYEeCKOE UCTONIKOBaHUE SHTponuu. CBOOOIHAS SHEPIHUsL.
CratucTuyeckoe ONHUCaHWe KBAHTOBOM CHUCTEMBI, paziinyhe  MEXIy
KBaHTOBOMEXAHUYECKOU u CTaTUCTUYECKOMN BEPOSITHOCTSIMU.
Kmaccnueckass ~ cratmctnka — MakcBemna-bonenmana.  KBaHTOBBIE
cratuctukn Pepmu-/upaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHbIX
CTaTUCTUK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOIO — rasa.
ONEeKTpOHbl B KpucTauax. OHeprus @DepMu, BBIPOKACHHBIA H
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM ra3. OJIEKTPOHHAs TEIJIOEMKOCTb.
TennoeMKoCTh KpHUCTAIIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
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
HOJATOTOBKH,
(dac)

No
pasnena
JIACITAII

JIAHBI

Cemectp 1

Kunematuka
U IUHAMHAKA
MaTepuaIbHON TOYKU

Pemrenue 3amgau

2

Kunemaruka
U TUHAMHUKA
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 3amau

Cewmectp 2

Hanpsixennoc
Thb U ITOTEHIUAI
JNIEKTPOCTATUYECKOTO
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
Tembl TabopaTOPHBIX 3aHATHH M 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
(gac) JIMHBI
Cemectp 1
1 | MastHuk MakcBesia 4 1
2 | HakmoHHBIN MasTHUK 4 2
3 | CTronKHOBEHHE IIapOB 3 1
4 | MaremaTnueckuii 1 000pOTHBIM 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 | Buemnuii potoad ekt 3 7
3 | Dddexr Xomna B repMaHUH 4 9
4 | OnpeneneHue MOTSHIMAIOB BO30YKICHUS 3 8
aTOMOB
5 OrnpezesieHne MUPUHBI 3alpeleHHON 3 9
30HBI TIOJYIIPOBOJHUKA
Bcero 51
4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPEIyCMOTPEHO
4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuIe 7.
Tabmmua 7 — Bugsl caMoCcTosTeNTbHON PabOTHI U €€ TPYIOEMKOCTb
. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
H3ydeHue TeopeTHuecKoro MmaTepuania
Y1 p p 51 25 13 13
nucuurnael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
A YOy KOHTP 51 25 13 13
ycneBaemoctu (TKVY)
[ToaroroBka Kk MPOMEXKYTOUHOU
A POMERT 54 26 14 14
atrecrauuu (I1A)
Bcero: 156 76 40 40

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUSHUSI

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

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIeH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomiuecTso 3x3eMInIsipoB B

HIudp bubnuorpaduueckas cepuika / URL aapec oubnmorexe
(KpoMe 2JIEKTPOHHBIX AK3EMILTSIPOB)
CagenbeB U.B. Kypc oOuieii ¢puznku:
[53(075)] VYuebnoe mocobue B 3 T. 2014. T.1. ®O4),I'C(94), 'CU3(1)
Mexanuka. MosnekyssipHasi pu3uka
CagenneB U.B. Kypc obmeit puzuku:
VYuebnoe nocobue B 3 1. 2014. T.2.
[53(075)] DJIEKTPUYECTBO U MarHeTU3M. BOHBI. PO), I'CO4), TCa3(1)
OnTuka.
CagenbeB U.B. Kypc oOuieii puznku:
[53(075)] VYuebuoe mocobue B 3 1. 2014. T.3. ®O(4),'C(91), 'CU3(1)

KBanToBas ontuka. ATomMHas (u3HKa.




®usuka TBEpAOro Tena. Pu3nuka aTOMHOTO
SIpa v DJIEMEHTAPHBIX YACTHI]
CagenbeB U.B. Kypc ¢usuku: YuebHoe

[53(075) nocodue B 3.1. T.2. DiekTpuyecTBo.
Cl12 Konebanus u Boiasl. BosHOBas onTHka. O(2), ICO8)
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B83] M.: ®us-varmr, 2015 ['C(133), I'CU3(1), II(6)
[5":13“(7067]5) Tpodumona T.U. Kypc duzuku. 2007, dO3), I'C(27

7. IlepeueHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexa ['VAIT
http://lms.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusrka 3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedyeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s
Ne n/nt HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne n/nt Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Howmep aynutopun
Ne n/m | HaumeHOBaHME COCTaBHOM YacTH MaTepUaIbHO-TEXHUUYECKON 0a3bl (pu
HEOOXOMMOCTH )

1 JlexinoHHas ayAUTOpUS



http://lib.aanet.ru/

2 Crnenuanu3upoBaHHas jaboparopust «MexaHuKa» 31-04
3 Crienmanu3upoBaHHas j1adopaTtopus «IEKTPOMarHeTH3M 32-04
4 Crnenuanu3upoBaHHas jadboparopust «OnTHKa 32-06
S) CrenmanusupoBanHas gaboparopus «Kanrosass Puznkar» 32-03, 32-05

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLICHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

OK3aMeH Crrcok BONPOCOB K SK3aMEHY.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromMMuUCs TpUMEHSeTcsl 5-0auibHas MIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BaThCSA
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEPCUTETa,  IIpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJLHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6muna 14 —Kpurtepun olieHKH ypOBHS chOPMHUPOBAHHOCTH KOMIETECHIIUI

OrieHKa KOMITETEHIUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPaTypHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JIEeATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4IHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJIOKEHNUS;

— 3arpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpPaMMHOIO

MaTepuana;

«HEYIOBJIECTBOPUTENILHOY» | — IOTTYCKAaeT  CYIIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IMpuU
«HE 3aU4TCHO» paccMOTpeHHH pobseM B KOHKPETHOM HalpaBlIeHUH;

— UCTIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBAaTh HAYUHbIE MOJIOKEHMUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYITHPYET BBIBOAOB U 0O0OIIICHHIA.

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

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

Ne /i [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa Kox
UHAMKATOpa
Cemectp 1
1 OcHOBHbIE KHHEMaTHYECKHE TOHATHA. KnHeMaTnka MaTepraibHON OIIK-1.3.1
To4kH. CKOPOCTh U YCKOPEHUE MaTepPHAIbHON TOUKU
2 Y ckopeHue npu MmIOCKOM KpUBOJIUHEHHOM JABUKEHUU OIIK-1.3.1
3 KunemaTtnka abCONFOTHO TBEPIOTO TEIa OIIK-1.¥.2
4 CBs13b TMHEWHBIX U YIJIOBBIX BEIMYUH OIIK-1.B.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHU CBOOOIbI OIIK-1.3.1
6 OcHoBHasl 3a/1a4a KHHEMATUKH /1711 MAaTepUAIbHON TOUKU OIIK-1.Y¥.2
7 3akonsl HeroToHa OIIK-1.3.1
8 3akonsl Keniepa n 3aKk0H BCEMUPHOTO TSATOTEHUS OIIK-1.Y.2
9 [IpuHIMIT NeTepMUHU3MA OIIK-1.B.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.B.1
11 Teopema o IBU)KEHUU IIEHTpa Macc OIIK-1.3.1
12 I'paBuTanIMOHHAs U UHEPTHAS MacChl OIIK-1.YV.2
13 MOMEHT CHIJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.B.1
14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCca OIIK-1.3.1
15 CekTopHaiibHasi CKOPOCThb OIIK-1.3.1
16 PaGora, MOIITHOCTH U KHHETHUYECKAs SHEPTHUs OIIK-1.Y.2
17 IloTennuanpHbBIe U HEMMOTEHIIMAIBLHBIE CHIIBI OIIK-1.B.1
18 IToTeHumanpHas 3HEPrus, 3aKOH coXpaHeHMsI Mexannueckor sueprun | OIIK-1.3.1
19 MoMeHT nHepuuu OIIK-1.3.1




20 Teopewma Illteitnepa OIIK-1.Y.2
21 MomeHT uMITyJIbca abCOTIOTHO TBEPIOTO Teja OIIK-1.Y.2
22 Kunernueckas sneprus ATT. Pabota u moutHocTs Bpamenust ATT OIIK-1.B.1
23 [Ipunnun oTHOCcHTENbHOCTH [anmumes OIIK-1.3.1
24 OkcnepuMeHTanbHbIe peanocbutku CTO OIIK-1.3.1
25 [Tocrynarte! DitHIITElHA, TpeoOpa3oBanws JlopeHna OIIK-1.Y.2
26 CrnenctBust u3 npeobpazoanus JlopeHna. 3aKoH CIOKEHUS OIIK-1.B.1
ckopocreii B CTO
27 HNurtepBan OIIK-1.3.1
28 PenstuBucTckas nuHaMuka OIIK-1.3.1
29 WuBapuanTtsl Teopun oTHOCUTENbHOCTH. [IpuHiun skBuBasienTHocTH | OIIK-1.Y.2
30 HeuneprnuanbHabie CUCTEMBI OTCUETA OIIK-1.B.1
31 JuddepenunanbHoe ypaBHeHUE Koye0aHuil npyKuHHOTO MastHuka, | OIIK-1.3.1
€ro pelieHue
32 Bekropnast tuarpamma OIIK-1.3.1
33 DHeprus rapMOHHYECKUX KOJIeOaHHi OIIK-1.Y.2
34 VY cnoBusi BOSHUKHOBEHUS KOJIeOaHU OIIK-1.B.1
35 OU3NYECKUI U MAaTEMaTUYECKUI MAasTHUKHI OIIK-1.3.1
36 3aryxaromme KoineOaHus OIIK-1.Y.2
37 Brinyxnennsie konebanus. Pezonanc OIIK-1.3.1
38 Crnosxenue xonebaHuii OTHOTO HAMpPaBIEHUS C OAMHAKOBBIMHU OIIK-1.B.1
9acTOTaMu
39 CroxeHne B3auMHO NMEePHeHIUKYISIPHBIX KoJeOaHui OIIK-1.3.1
40 Boanbl. OcHOBHBIE TOHATHUSA OIIK-1.Y.2
41 VYpaBHeHHe Oeryleil BOJIHBI OIIK-1.3.1
42 BonnoBoe ypaBHeHHe. CKOpOCTh BOJIHBI B YIIPYroi cpenie OIIK-1.Y.2
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEeHCUBHOCTH BOJIHBI OIIK-1.3.1




45 Dddext Jomnepa OIIK-1.Y.2
46 Hudpakuus BosH. [Tpuniun ['roiirenca OIIK-1.B.1
47 HNHuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB OIIK-1.3.1
48 Crostune BOJIHBI OIIK-1.Y.2
49 Jlucniepcus, rpynmoBasi CKOpOCTh BOJH OIIK-1.B.1
50 WneanpHbii ra3. /laBiieHWe Ha CTEHKY COCY/a. OIIK-1.3.1
51 [TapameTpsl cocTOsIHUSA, TEMITEpATypa. Y pPaBHEHUE COCTOSIHUSA, OIIK-1.¥.2
(YHKIUS COCTOSIHUS
ol BHyTpeHHsIs 3HEpIHs H1€aJIbHOTO ra3 OIIK-1.B.1
53 PaGota naeanbHOro ra3za B pa3jiMuHbIX TEPMOJUHAMUYECKUX OIIK-1.3.1
Iporeccax.
o4 [lepBoe HavamO TEPMOTUHAMHKH. OIlK-1.3.1
55 Anmabatnyeckuii mporecc. OIIK-1.V.2
56 [uki Kapuo OIIK-1.B.1
o7 PaGora temioBoro aBurarens OIIK-1.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX Mpo1ieccoB, Teopembl Kapuo | OIIK-1.3.1
59 HepagenctBo Knay3uyca. Durponus OIIK-1.Y.2
60 DHTpONHSI ¥ BEPOATHOCTh OIlIK-1.B.1
61 bapometpuueckas popmyna. Pacnpenenenne bonsimana OIIK-1.3.1
Cemectp 2
1 Hanpsox€HHOCTB di1ekTprueckoro nois. IIpuHnun cyneprnosuuuu OIIK-1.3.1
5 [Torennman 3mekTpuyeckoro nois. IIpuHIun cyneprno3uumm. OIIK-1.3.1
Teopema o nupkynsuu Bekropa E
3 [Totok BekTopa E. Teopema I'aycca nnst Bektopa E OIIK-1.Y.2
4 CuII0BBIE JINHUM U SKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH OIIK-1.B.1
5 Crnenctus u3 Teopemsl ['aycca OIIK-1.3.1
6 Hanpsoxk€HHOCTS M TOTEHIHAI AIEKTPUIECKOTO JUTIONS OIIK-1.3.1
7 DNEeKTPUYECKHUM TUIO0Ib BO BHEIIHEM I10JI€ OIIK-1.Y.2
8 [IpoBOIHMKY B IEKTPUUECKOM I10JIE OIIK-1.B.1




Jusnexrpuku. Bektop anekrpudeckoit nHaykuuu. Teopema ['aycca

OIIK-1.3.1

d JU1st BekTopa D

10 ['pannunble ycioBus s BekTopoB D u E OIIK-1.3.1
11 OnekrpoémkocTh. KoHeHcaTophl OIIK-1.Y.2
12 [TapanensHOE M TIOCTEAOBATEIIPHOE COSAMHEHUE KOHEHCATOPOB OIIK-1.B.1
13 DHeprus AEKTPHUIECKOTO OIS OIIK-1.3.1
14 OnekTpuyeckuit Tok. [I1oTHOCTE TOKa OIIK-1.3.1
15 3akonsl OMa B 0OBIKHOBEHHOH U U depeHnanbHoi popmax OIIK-1.Y.2
16 3akon OMa JJ1s 3aMKHYTOM 1IeTn OIIK-1.B.1
17 3axonsl [lxoyns — Jlenna B 00ObIKHOBEHHOH 1 auddepeHnnanbHoil OIIK-1.3.1

dbopmax.
18 MaruuTHas UHIYKIUS OIIK-1.3.1
19 3akon buo — Casapa — Jlaruraca OIIK-1.Y.2
20 MarauTtHas UHAYKIHS IPSIMOTO MIPOBOJA C TOKOM OIIK-1.B.1
21 B3anMoeiicTBre TPOBOTHUKOB C TOKAMH OIIK-1.3.1
22 JIMnoapHBIA MAarHUTHBIM MOMEHT. MaruutHoe mnoje Koutypa ¢ Tokom | OIIK-1.V.2
23 MaruuTHas HHAYKIUSA JIBHKYILErocs 3apsiaa. Bzaumoaencraue OIIK-1.B.1
JBIDKYILUXCS 3apsiioB

24 JIBrKeHNE 3apsyKEHHBIX YaCTUIl B MArHUTHOM T10JI€ OIIK-1.3.1
25 Teopema o nupkysauuu Bekropa B OIIK-1.B.1
26 MarnuTHas UHIYKIMS TOPOUIA U COJICHOUIA OIIK-1.Y.2
27 Mexannueckas paboTa B MarHUITHOM T10JI€ OIIK-1.3.1
28 MaruutHslii notok. Teopema ['aycca niig Bektopa B OIIK-1.B.1
29 MarauTHBIH JUNOAL B MAarHUTHOM IIOJIE OIIK-1.¥.2
30 Marneruku. Teopema o nupkyssnuu Bekropa H OIIK-1.3.1
31 SIBnenue peppomarneTuzma OIIK-1.B.1
32 DneKTpoMardHuTHast MHIYKITUS OIIK-1.3.1
33 Camounnyknus. B3anmuast iHIyKIus OIIK-1.B.1




34 OHeprus MarHUTHOTO MOJIS OIIK-1.Y.2
35 BuxpeBoe anekTpudeckoe moje OIIK-1.3.1
36 Toxk cMmerenus OIIK-1.3.1
37 VYpaBuenuss Makcsesna OIIK-1.Y.2
38 BonHoBOe ypaBHEHHE 37IEKTPOMArHUTHOTO OIS OIIK-1.3.1
39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH OIIK-1.B.1
40 3aKOHbI IPEJIOMIIEHUS U OTPAKEHUS CBETA OIIK-1.3.1
41 Korepentnocts cBera OIIK-1.3.1
42 WuTepdepennys cBera OT IByX HCTOUHUKOB OIIK-1.YV.2
43 Hudpakuus. [Ipunnun [roiirenca — ®penens OIIK-1.B.1
44 3oubl Openens. Judpakuus Opaynrodepa Ha menu OIIK-1.3.1
45 Jlucniepcust cBera OIIK-1.Y.2
46 JudpakronHas pemeTka OIIK-1.3.1
47 [Monspuszanus cera OIIK-1.B.1
48 Crenens nomsipuzanuu. 3akoH Manroca OIIK-1.3.1
Cemectp 3
1 TennoBoe nznyuenue OIIK-1.3.1
2 3aKOHbI U3Ty4eHUsI aOCOIOTHO YEPHOTO Tela OIIK-1.V.2
3 ®opmyna Penes — [lxxkunca. Pacnipenenenue 1lnanka OIIK-1.B.1
4 dotord ekt OIIK-1.3.1
5 TopMO3HOE PEHTTE€HOBCKOE U3TyUEHUE OIIK-1.3.1
6 ®oronsl. KopyckynsspHO — BOJTHOBOM AyaJlu3M JJIsl CBETA OIIK-1.Y.2
7 Oddext Komnrona. ImMnuprdeckue 3aKOHOMEPHOCTH B CIIEKTpax OIIK-1.B.1
aToMma BOJI0po/ia
8 Monens aroma o ToMIicony OIIK-1.3.1
9 Mopens aroma o Pezepdopay. Iloctynarsr bopa OIIK-1.3.1
10 Teopust bopa — 3ommepdenbaa OIIK-1.¥ .2




11 Bomns /le bpoins OIIK-1.B.1
12 BonnoBas ¢pyHkmms OIIK-1.3.1
13 VYpasuenue llpénunrepa OIIK-1.3.1
14 CooTtHomenue HeonpenenénuocTei [ elizenoepra OIIK-1.B.1
15 MukpoyacTuiia B OTHOMEPHOUW MOTEHIIUAILHOM siMe ¢ co-Mu cTeHkamu | OITK-1.Y.2
16 Mukpoyactunia B TpEXMEPHOM HENIPOHULIAEMOM ITOTEHIIUATIbHOM OIIK-1.3.1
SIIUKE
17 CTONKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIMAIBHBIM OapbepoM OIIK-1.B.1
18 MukpoyvacTHiia B HeIpoHUIaeMoi cepe OIIK-1.3.1
19 ["apMoHMueckuii OCHMIUISATOP B KBAHTOBOM MEXAaHUKE OIIK-1.¥ .2
20 KBanToBBIi1 poTaTop OIIK-1.3.1
21 ATOM BOJIOpOJa B KBaHTOBOM MexaHuke. CrinH OIIK-1.3.1
22 ToxnaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-1.¥.2
23 3anojHeHre AIEKTPOHHBIX 00osiouek. Tabnuia Menaeneea OIIK-1.B.1
24 XapaKkTepuCTUYECKUE PEHTICHOBCKUE CIIETPBI OIIK-1.3.1
25 DHeprusi CBSI3u B MOJICKYJIE OIIK-1.Y.2
26 Pacripenenenne @epmu - J[upaka OIIK-1.3.1
27 Pacnipenenenne bose - Ditnmireiina OIIK-1.B.1
28 OHepreTu4ecKue 30HbI B KpUCTALIaX OIIK-1.3.1
29 IIpoBOAMMOCTE NOJYIIPOBOJHUKOB OIIK-1.3.1
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOJIBI OIIK-1.Y.2
31 [Tpunun paboTs! 1azepa OIIK-1.3.1
32 Krnaccudaeckas teopus teruioemkocTs [rononra u [1tn OIIK-1.B.1
33 KBanToBas Teopusi TETIIOEMKOCTH DWHIITEHA OIIK-1.3.1
34 KBanToBas Teopust remioemkoctu Jledast OIIK-1.Y.2
35 KonTtakTHBIC sIBICHUS OIIK-1.3.1

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

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




Ne /1

[Tepeuens BompocoB (3a1a4) 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 KYypCOBOM paboThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOW paboThI
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 IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Tect 1

BonnoBast pyHKIHS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

Bri0epure npaBmiibHYy0 GOPMYIUPOBKY Ui COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

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

OIIK-1.B.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) CnMHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.Y¥.2

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

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

OIIK-1.B.1

depMUOHAMHU ABIIFIOTCS: ) BCE pa3psyKEHHbIE YaCTHULIBI, 0)
YaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHUIBI C LIETBIM
CIIMHOM, T') HEITpaIbHbIE YaCTUIIBI

OIIK-1.Y.2

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-1.B.1

DeKTpoH B aToMe HaxoauTcst B d-coctostauu. Onpeaennre
MaKCUMaJIbHOC 3HAYCHUE IIPOCKINMN MOMCHTA UMITYJIbCA Ha
HalpaBJCHNUE BHEIIIHETO MAarHUTHOTO TIOJIS:

a)h; ©0)2h; B)3h,

OIIK-1.B.1

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

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

OIIK-1.Y¥.2




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

Tect 2

1 KakoB ¢u3nveckuii CMBICI BOTHOBOM (pyHKINH? OIIK-1.B.1
a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM NakeT.  0)
KBagpat Momyns BoJIHOBOW (YHKIIMHU ONpPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHsI YacTUIBI  B) AHCaMOJIb 4acTHI]
BeZIET cebs Tak ke, Kak BOJIHA.

2 Bri6epuTe npaBmiIbHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-1.B.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-1.V.2
hav A a® .
a)————=— AY+ UY 0)—— AY+UY¥Y=1h
i dt 2m 2m
2%
at’
2m ., o¥
B) AY+ o Y.U=—-1h So e ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PagnanbHas mioTHOCTh BEPOSTHOCTH ISl OCHOBHOT'O COCTOSIHUS OIIK-1.V.2

3JIEKTPOHA B aTOME BOJOPOJA UMEET MAKCUMYM IIpU: @) 7" = 213, 0)
Ty (V)
r=—=,B) T =7 (I — pacCTOSHME IIEKTPOHA JI0 AAPa, T; — HEPBbIH

-
&

OOPOBCKUI pagnyc)

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

6 7. 3anIOJTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET TNIABHOE OIIK-1.Y.2
KBaHTOBOE YUCIIO N=3. OnpenesnTe YHCIIO JIEKTPOHOB HA STON
000J109Ke, KOTOPBIC UMEIOT OJMHAKOBBIC KBAHTOBBIC YKCIIa

msz—% a)2; 0)9; B)I18

7 8. YacTHila HaXOAUTCS B MOTCHIIMAIBHON SME MIMPUHOH . OIIK-1.B.1
CootBerctBre Mexay uncioM N To4ek, I71e BOJTHOBas (PyHKIHS
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-1.Y¥.2

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YaroIUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpMHUpPOBaHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL




11. Meroaudeckue ykazaHus A1 00y4JaIOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue yKasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOHN JIEKIIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYyYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMEHTIBHBIX MPOOJIEeM JWCIHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JOCTYIKEHUH HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBIMOIHSIET METOJOJOTHIECKYIO,
OpraHU3AIMOHHYI0 W MHGOPMAIMOHHYI0 (YHKIWU. JIEKIHs pacKpbiBaeT MOHATUMHBIN arrmapaT
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUIUTHHAMM.

[TnanupyeMbl Pe3yabTaThl IPU OCBOCHUHU 00YYAIOIIUMCS JICKIIMOHHOTO MaTepUaa;

— TIOJy4EHHE COBPEMCHHBIX, IICJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUH, YPOBEHBb
KOTOPBIX OIPECISIETCS IIEJICBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOU TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE TPO(HECCHOHATHLHO—ICIIOBBIX  KA4ecTB, JIIOOBM K MpeaMery |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOT0 JIJIsi CAaMOCTOSITEIIbBHONW PabOTHI;

— TONy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUS Ha OJIMIKAWUIIINE TOJIBI;

— Hay4MTCsl METOJAWYECKH 0OpabaThiBaTh MaTepuan (BBIACISTH TJIABHBIE MBICIU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
(bopMyIupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepual MOXET CONPOBOXIAThCA JIEMOHCTpallMeld CIIalIoB W
WCIIOJIb30BAHUEM pPa3[aTOYHOr0 Marepuana Ipu TPOBEACHUH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICIbHBIX TEMATHK 110 JUCITUTLIMHE.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUU
[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuszanuu y4yeOHOTo

Ipolecca, 3aKJII0YaroIasicsl B BHIIOJHEHUN 00yUYaOIMMUCS 01 pyKOBOJCTBOM MPEIO1aBaTEN s
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCIIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKON JESITEIbHOCTH.

Lenbto MPAaKTUYECKOTO 3aHATHS A 00ydJarolerocs sBJsEeTCsS NPUBUTHE 00y4aroImeMcs
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00y4aroIeMcs MPaKTHYECKUX 3aHATHI:

— 3aKperuleHue, yriayOjleHue, pacllupeHHe M JAeTalu3alus 3HAHUH TpU pPELeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

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

— BBIPpA0OTKAa CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHUSI TIOMYyYEHHBIX 3HAHUW JUIsS
BBITIOJTHCHMS 33 TaHHI;



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

DyHKINN TPAKTUYECKUX 3aHATUH:
— TIO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

—  BOCIIMTAaTENIbHAs.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 3aJlaHUM IO MPAKTUYECKUM 3aHATUSIM
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/ISOBaHHLIX MCTOOOB,

— TBOpYECKHE, CBA3AHHBIE C MOJIYYECHHUEM HOBOW MH(POPMAIUU ITYTEM CaMOCTOSITEIILHO
BbIOpaHHBIX MOJXO0/0B K PEIICHUIO 3a/1a4.

@OopMBI OpPraHM3alMM NPAKTUYECKUX 3aHATHH ONPEIEIAIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMU OCOOCHHOCTSIMH Y4eOHOH IUCHMIUIMHBI U elsiMu oOydenus. OHH MOTyT
IIPOBOJIUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CUTYalMOHHBIX 3a/a4, 3aHiATUsi 110
MOJCIIMPOBAHUIO  PEAIBHBIX  YCIOBMH, JEJIOBBIE WUIPbI, MIPOBOE IIPOECKTUPOBAHHUE,
MMUTAIMOHHBIE 3aHTHSI, BHIC3JHBIE 3aHATHUS B OpraHu3aluu (MpeAnpusTus), 1enoBas yueoHas
Urpa, poJsieBass HWrpa, IICUXOJIOTMYECKMH TPEHWHI, KEHC, MO3TOBOM IITYypM, TPYIIOBbIE
JUCKYCCHH);

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

MeToauka MpoBeleHUs] MPAKTHYECKOTO 3aHSTHUS MOXET OBITh Pa3IU4HOM, MPU STOM
BaKHO JIOCTHIKEHHE OOIIEeH 1eH TUCIUILUIHHBI.
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 BOmpoCoB, KOTOPBIE MOTYT BO3HUKHYTh Yy CTYJIEHTOB IIPH OCBOCHUM MaTepuaa.
Metoauueckue yKazaHUsT TIO TPOBEACHUIO MPAKTUYECKUX 3aHSITHH TPUBEICHBI B
CIEMYIONNX MOCOOMsIX uMermmmxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHJIC:
1. Mexanuka. Konebanust u Bosnnsl. Tepmonunamuka. Coopuuk 3anau //M.U. 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. Mardetusm. Omnrtumka. COopauk 3amgad.  //M.M. KosaneHko,
H.IT.JIaBpoBckas, H.H.JIutBunoa, E.B. PyrpkoB. FO.H. Ilapes, b.®.llludpun, C.A.
[Mepbak 2013. 80 c.

3. KanroBass ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, 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

3aKpEeNUTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH 0O0ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATU.

BoinonHenue n1abopaToOpHBIX pabOT 0OydarolUMCS SIBISETCS HEOThEMJIEMON YacTbiO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIIX OCHOBHBIX 33Jau y 00y4aroIerocs:

— TMpHOOpeTeHHWE HAaBBIKOB WCCIENOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKaxX JJaHHOW JUCLUIUINHBI;

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

— TOJIyueHHe HOBOM MH(OPMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[PHOOpPETCHHWE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHuEeM U pubopamu.

3aganue u TPpeOOBAHUS K NIPOBEJCHHIO JJA00PATOPHBIX padoT

B TedeHue cemecTpa KaxAbId CTYIACHT B COOTBETCTBUM C pabodyeil mporpamMmoi mo
mucnuruiiHe Ou3nKa JOJDKEH BBIMOJHUTH ONPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYI0 paboOTy IUIAaHUPYETCS HE MEHee NBYX 3aHATHH: OJAHO — 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 O€30MaCHOCTH IMPHU MPOBEICHUH JabopaTopHbIX padboT mo dusuke. [IpoxoxaeHue
WHCTpYKTaxka (UKCHUPYETCS B CIHEHUAIBLHOM JKypHajle, TaM HYXHO 00s3aTelbHO
pacmucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYECHHOW
pabote. HeobxonnmMo 3apaHee mpovYnTaTh OMHCAHUE PAOOTHI M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIONIIETO pasfena Kypca. He 3a0piBaiiTe O PEKOMEHIIOBAHHOW JHUTEpaType H
00s13aTeIbHO TOyYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BrimonHsaTe paboTy CTYIEHTY pa3pemiaeTcs, JHUIIb MOCIe A0NyCcKa, MOJYIeHHOTO MOCTe
Oecenpl ¢ mpenoaBareneM. [IpenogaBaTens H0KeH YOSIUTHCS, YTO CTYACHT 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 0TMEYaeTCsl MPEToaBaTesieM B KypHaJIe.

B mpomecce BbImoTHEHHS J1a0OPaTOpPHOM pPAaOOTHI HYXKHO OOS3aTENBbHO 3alOIHUTH
IOPOTOKOJI U3MEPEeHUH. Y KaXIOro CTyJeHTa MPOTOKOJ H3MEPEeHUH OJKEeH OBITh CBOM;
BEJICHUE OJHOr0 IPOTOKOJAa HECKOJIBKMMM CTYJIEHTaMH BMECTE He aomyckaercs. IIporokoin
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;

TabJIMIa TEXHUYECKHX XapaKTEPUCTHK M3MEPUTENBHBIX MPUOOpPOB (Ha3BaHME MpuOOpa,
paboumii Tuana3oH, LieHa JeJIeHus, KJIacC TOYHOCTH U JIp.);

rapameTpsl yCTAHOBKH, Ha HEW YKa3aHHBIE,

pe3yabpTaThl U3MEPEHUH;

JlaTa ! MOJIHKCH CTYyACHTA.

Bce 3anmcy TOMKHBI BECTHCH ABTOPYYKOM, IMIAPUKOBOM, KANWJUIIPHOM WIIA T'eJIEBOU
pYYKO#. 3anvch HAOMIOICHNN U JaHHBIX KapaHIalllOM HEe JOIYCKaeTCsl, KapaHAaloM MOYKHO
T YePTUTH TaOnuibl u rpaduku. Benenne «4epHOBUKOB MPOTOKOJIA» U MEPENUCHIBAHNE
UX B KOHIIE 3aHATUS HA4YMCTO HE PEKOMEHAYETCs; ITO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIONYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeNbHOCTh M 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 HM3MEPEHHUS, a TOAMKCH
IpernoaBaTelis O3Ha4YaeT, YTO padoTa JEHCTBUTEIHHO BBHIOIHAJIACH U YKa3aHHBIC 3HAUCHUS
JIEUCTBUTEIIBHO MOJYYEHbl UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTABUII IPOTOKOJL.

[To pesynbraram, 3aUKCUPOBAHHBIM B MPOTOKOJIE MU3MEPEHHM, CTYIEHT JOMa MUIIET
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
HOPUHATHIA OTYET MpPEernoJaBaTellb BBHICTABISET CTYAECHTY OLEHKY M IMOCJe 3TOro cooOuiaeT
HOMEp U Ha3BaHUE ClIeayrolIel 1a0opaTtopHOil 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 J1abopaTOPHOM YCTaHOBKH.

OnucaHue  ycTaHOBKM  JOJDKHO  ObITh  KpaTkuMm.  Creqyer  OrpaHHYMTHCSA
(GYHKIMOHATBFHON WM 3JIEKTPUUECKOM cXeMol ycTaHOBKH. He Hy)XKHO MPUBOIUTH BHELTHETO
Bua npudopos. Jlargee HEOOXOIUMO OMKCATh HKCIIEPUMEHT U TIEPEUNCIUTh U3MEPHUTEIbHBIC



npuOopbl B TaOJHMIlE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
WU3MEPEHUM.

3. PaGouue Gpopmysbl.

PaGounMu Ha3pIBalOTCS TOJMBKO T€ (POPMYIBI, MO KOTOPBHIM HEMOCPEICTBEHHO
NPOM3BOMATCS BBIUYUCICHUS UCCIeaAyeMbIX BenuunH. CieBa B popMmyse TOHKHO CTOSThH TO,
4TO CJENYEeT OIpENeauTh, CIpaBa - TO, YTO H3MEpsUIOCh B paboTe wiM Hu3BecTHO. Bce
NpUBEJeHHbIE (POPMYIIBI JOIHKHBI OBITH TPOHYMEPOBAHBI.

BeiBoa (popmyn v mpoMeKyTOUHBIE BBIPAXKEHHSI B TOM pas3zelie IPUBOJUTh HE HYKHO.
@dopmynbl 7 BBIYHCIEHUS TOTPEHTHOCTEH W TMPOBEACHUS MAaTeMaTHYeCKOW 00pabOoTKH
pe3yIbTAaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE MPUBOIATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom pa3zgene otueta MOMIKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO NPEICTAaBISATh B BUJE HAIJSIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIATH JIMIIHUE AECCSITUYHBIE pa3psbl (oapobHee 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 oryeTa MOJDKHBI OBITH MPUBENEHBI MOAPOOHBIC MMPUMEPHI BHIUMCICHHMA
mo Kaxmoil paboueit ¢opmyne. He HYXHO NPUBOAWTH 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 norpenHoCTen.

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 U MPECTABIECHBI IPUMEPHI BEIYUCICHHUH MO KaXX10M 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
JUISl TIOATOTOBJIEHHOIO YMTATelNs, 3HAKOMOIO C BBICIIEH MareMaTHukod. B HacTosmem
NOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIL CAMOE Ba)XXHOE IO ATOW TEME U U3JIOXKHUTH
Marepual 10 BO3MOKHOCTHU ITPOCTO.

7. I'padmku 1 pUCYHKH.

HebGonpimme rpaduky 1 pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonbimme - ¢popmara A4 -
MPHUBOJIATCS HA OTIACIBHOM JHCTEe. B m000M cimydae OHHM JOJKHBI OBITH TMOANHUCAHBI 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 OTKJIaJbpIBaeTca. Ha camMmux ocsX IOJKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPJMHATHOM CETKHU. VI3MepeHHble Ha ONbITE 3HAYCHUS
NOJNMUCHIBAaTH Ha oOcsAX He ciuenyer. Ha rpaduk o00s3aTenbHO HAHOCATCA — BCe
AKCIIEPUMEHTAIbHBIC TOYKH, M MPOBOAMUTCS COEAMHsIOMAs uX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKUE TMOTIPEIIHOCTH COOTBETCTBYIOLIMUX
u3MepeHuit (moapodHee 00 ITOM MOMAET pedb HUXKeE).

8. OxoHUaTeTbHBIC PE3YJIBTAThI, UX 00CYKICHUE, BHIBOIBI.



B »TOM pasnmene oruera HY)XHO TOABECTH HWTOT MpojeidaHHONW paboTel. Criemyer
HaIMCATh, KAKWE MOJTYYEHbI BEIUYHMHBL, U C KAKUMHU [TOIPEIIHOCTIMU.

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

Ecnu m3BecTHO TaOIMYHOE 3HAYEHHE W3MEPEHHOM BEIUYMHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €TI0 C MOJYYEHHBIM Ha OIBITE 3HAYEHUEM U JaTh apryMEHTUPOBAHHOE 3aKIIIOYCHUE
00 UX COBIAJICHUU UJIM HECOBIIAICHUHU.

Ecnu B paGote 3HaueHus: OHOM M TOW K€ BEITMYMHBI TOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTH pE3yNbTaThl HYKHO O0Os3aTENbHO CpPaBHUTh U JaTh
apryMEHTHPOBAaHHOE 3aKII0YEHHE 00 WX COBIIAJICHUH WM HECOBIIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIENBIO MPOBEPUTHh KAKOW-TO (PU3MUECKUNA 3aKOH UM U3YUYHTh
SBJIEHUE, TO B JAHHOM pa3jiesie HeoOX0IuMO J1aTh 0OOCHOBAHHBIM OTBET HA MOCTABJICHHBIN
BOIIPOC.

BbeIBO 1OMKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi kK 0()OpMIIEHHNIO 0TYETA 0 JIA0OPATOPHOI padoTe

OtyeT 1o 1abopaTOpHOI paboTe TOHKEH BBITTONHATHCS Ha JUcTax Gopmara A4. 3anmcu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW CTOpoHHI. [lo Kpasim nucTta MODKHA OBITH OCTaBJICHA
paMKa mMUpUHOW He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTaX HE HYXKHO, HO H
3acTylaTh 3a Hee He cleqyeT. B paMke B BEpXHEM I0JI€ HYXHO JIMIIb IIOCTaBUTH HOMEpP
cTpaHulbl. [IpoHyMepOBaHHBIMU JTOJIKHBI OBITH BCE JIUCTHI OTYETA, HaYMHAs C TPETHETO.
[1epBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJ U3MEPEHU, HE HyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Ecau Bel ucnonb3yere uyxue 3aroroBku, TO OynbTe
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 npenogaBarens. OH MOJCKAXKET UK ITPOBEPUT, MPABHIIBHO U 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 MO BBIIOJIHEHUIO J1a00paTOPHBIX PabOT NPUBEACHBI B CIEAYIOIINX
nocoOusx umeromuxcs B oubnroreke 'Y AIl B HaneuaTaHHOM 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. Iapes, 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. [Ipununko, 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 IpEerojaaBaressi, Ho 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

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

B nporecce BBIMOTHEHHS CaMOCTOSITENILHON paboThl, Yy oOydwaromierocs Gpopmupyercs
1esnecoo0pa3sHoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHMHM U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyuYeHHs, IOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JaromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

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

11.5. Metoauueckue yKazaHusi JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYILIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

OcHoBHBIMU (paKTOpamMH TEKYIIETO KOHTPOJIA 3HAHUN 00ydaromIUXCs SBISETCS YCTHBIN
ONpOC Ha JEKUMOHHBIX WM NPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYyLIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIyXaT OCHOBOM AJI NMPOMEKYTOYHOU
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIM JOMYCKa K 3K3aMeHy WU Au(PepeHIHpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIUILTHHE.

B teuenue cemectpa mna momycka K K 9K3aMeHy WK TU(EepeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HE00XOAUMO caTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. MeToauveckue yKa3zaHUs IS OOyYaIONIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHOMN
aTTECTALlNH.

[Ipomexyrounas  artectanus  oOydarolIuXcsl — MpeAycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaToB 0OyueHHs 1mo aucuuiuiiHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OIEHKM 3HAaHWM, MOJy4yeHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MUX Ul pEIHICHUs MPAKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBuiIo, MPOBOAMUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEILHOY, «HEYIOBJIETBOPUTENBHO». DK3aMEH MOKET MPOXOIUTh B
BUJIE YCTHOT'O ONpOCa U TECTUPOBAHHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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3aB.
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