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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HalpaBJICHUIO MNOArOTOBKM/ crernuanbHocT 27.03.02
«YmpaBieHue KayecTBOM)» HAINpPaBICHHOCTH «YIPaBlEHUE KaueCTBOM B IMPOU3BOJCTBEHHO-
TEXHOJIOTHYECKUX cucTeMax». Jucuurinna peanuszyercs kadeapoit «Ne3y.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «CriocoOeH aHamM3upOBaTh 3314l MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U MaTeMaTHKH»

OIIK-2 «Cmocoben ¢opMyanpoBarh 3afadd NPO(PECCHOHANBHON JEesTETbHOCTH Ha
OCHOBE 3HaHUU NPOQUIBHBIX PA3JEIOB MaTEMAaTHYECKUX M €CTECTBEHHOHAYUHBIX IAUCIMILTUH
(Mopmyneit)»

OIIK-3 «Cnoco0OeH uCroJyib30BaTh (YHJAAMEHTAIbHBIC 3HAHMS IS pelIeHUs] 0a30BBIX
3a/7a4 YIpaBJIEHUS KauyeCTBOM B TEXHHYECKUX CHCTEMax C LIEJbI0 COBEPLICHCTBOBAHMS B
npodecCuOHANBbHOM e TEIIbHOCTI

ConepxaHue IUCHMIUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBA3AHHBIX C IMpoOIEeMamMH
obmeit hu3uKH.

[IperonaBanre TUCHMIUIMHBI TPEIyCMaTpUBAeT cleayiomue (OpMbl OpraHH3alHud
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mias TpyJOEMKOCTh OCBOCHMSI JAUCLUHUIUIMHBI cOocTaBisieT 12 3adeTHbIX eauHui, 432
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

-IIOJIy4eHHE CTYIeHTaMH HEOOXOAUMbIX 3HAHHUI U HaBBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[IPEACTABIEHUE BO3MOXKHOCTU CTYAEHTaM pa3BUTh M IPOJEMOHCTPUPOBATh HAaBBIKK B
U3MEPEHUSX, BBIUMCICHUAX U 00paboTKe pe3ylbTaTOB U3MEPEHUI;
-CO37IaHNe TOJACPKUBAOLIEH 00pa3oBaTeNbHONM Cpeasl MPETNoAaBaHUs Ui  OCBOCHUS
TEXHUYECKUX JUCUUIUIHH.

1.1. JlucumminHa BXOIUT B COCTaB 00s3aTeNbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.2. TlepeueHb MIAaHUPYEMBIX PE3yJILTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOUIUICS JOKEH 00J1aJaTh CIenyIOMUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma)
KOMTICTCHIINH

KOI[ N HAUMCHOBAHHEC
KOMIICTCHIIU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

O6menpodeccruoHanbHbIE

KOMIICTCHLIN

OIIK-1 Coocoben

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJI0KEHHS,
3aKOHBI U METOIbl €CTECTBEHHBIX HAYK U

aHaAJIM3UPOBATh MaTeMaTHKU
3a1a4u OIIK-1.¥.1 ymerb npumeHsTh 0a30BbIE
npoeCCHOHATIBHON | €CTECTBEHHOHAYYHbIC U MaTEeMaTHUECKUe

JACATCIIBHOCTH HA
OCHOBC HOHOH(GHHﬁ,
3aKOHOB U MCTOA0B
CCTCCTBCHHbBIX HAYK U
MaTeMaTHKHU

3HAHUS JUI pelleHus 3a1a4
npodeccHOHAIBHOMN 1S TeTbHOCTH
OIIK-1.B.1 BnaneTs HaBbIKaMH peLICHUS
npodecCHOHATIBHBIX 33Jjad Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYUHBIX U
MaTeMaTHYeCKUX 3HAHUMN

Ob6menpodeccnonanbHbIe

OIIK-2 Coocoben

dbopMynupoBath
3a1a4u OIIK-2.3.1 3Hath npoduabHbIE pa3Aeibl
npoeCCHOHATBLHON | MaTEMAaTHYECKUX U €CTECTBEHHOHAYUYHBIX

NCATCIIBHOCTHU HA
OCHOBE 3HaHUI

JTUCIUIUINH
OIIK-2.B.1 BnazneTs HaBBIKaMH pPELICHUS

KOMITETEHIINU pOUIBHBIX npodeccuoHaNbHbIX 33/1a4 Ha OCHOBE
pazzenoB 0a30BbIX 3HAHUI B 00JIACTH
MaTeMaTUYECKUX U paccMaTpuBaeMON MHKEHEPHOU
€CTECTBEHHOHAYYHBIX | JeSITeIbHOCTH
JVCTIATUTHH
(Momyeit)
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh METOUKHU MOJTy4EHUS
UCIOJIb30BaTh MaTeMaTHYeCKUX MOJIeNel peanbHbIX
byHIaMeHTaIbHbIC TEXHUYECKUX 0OBEKTOB

3HAHUSA IS PeIIeHUs
0a30BBIX 3aJ1a4

OIIK-3.Y.1 ymeTbs NpuMeHATh
¢byHIaMeHTallbHbIe 3HaHHs 0a30BbIX HAyK

Ob6menpodeccnoHanbHbIe | YIpaBIeHUs JUISl IPUMEHEHUS B 3a/1a4ax

KOMIIETEHIIUHA KaueCcTBOM B PO eCCHOHATBHON JEATETHHOCTH C LEIBIO
TEXHHUYSCKHUX COBEPILIEHCTBOBAHUS
CHCTEMAX C IEIbI0 OIIK-3.B.1 BrageTs HaBBIKAMH
COBEpIIICHCTBOBAHUS | MPUMEHEHUs (PyHIaMEeHTaIbHBIX 3HAHUI B

B IIpoeccuoHanbHO
JeSITeIbHOCTH

pamkax 0a30BbIX 33a]a4 yIpaBJIeHUS B
TEXHUYECKUX CHUCTEMAax




2. Mecro nucuumianHsl B ctpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCs Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS

MIPU U3YYECHHUH CIICTYIOIIUX JTUCIUIUINH:
— MaremaTnyecKuii aHaInu3
— Jluneiinas anre6pa
— Teopus BeposTHOCTEH

3HaHI/ISvl, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTcpuajia I[aHHOfI JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCIIOJIB30BAaTHCA ITPU U3YUCHUHN APYTIUX OUCHUILINH:

— OJIEKTpOHMKA
— DJIEKTPOTEXHUYECKHE U3MEPEHUS

3. O0BeM U TPYIOEMKOCTh JAUCIUILIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHHUIUIHHE (M pactpeieieHUue ITO TPYT0EMKOCTH 110 CEMECTpaM) MPEICTaBICHbI B

Tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI
. TpynoeMKOCTb 10 ceMecTpam
Bun yuebHoit paboTbl Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKochib OuCyuUnIUHbL, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 nux yacos npakmuueckoii 0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 204 68 68 68
B TOM YHCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTudeckue/cemunapckue 3anatus (I13), 17 17
51 17

(dac)

nabopaTtopHbie paboTs (JIP), (yac) 51 17 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (gac)

HK3aMeH, (4Jac) 135 54 45 36
Camocmosmenvnas paboma, Bcero (dac) 93 22 31 40
Buo npomesicymounoit ammecmauyuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3., OK3.

DK3.%*%*) OK3.
[Ipumeuanue: **KaHL[HL[aTCKHﬁ SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JTUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Pazpensbl, Tembl nucuumiinHel | Jlekuuu I13 (C3) (uac) | JIP (wac) |KII (uac) |CPC (uac)
(gac)
Cemectp 1
Paznen 1. Mexanuka 11 8 7 8
Paznen 2. Konebanus 1 BOIHBI 11 6 7 7
Paznen 3. MonekynsipHas ¢puzuka 12 3 3 8
Hroro B cemectpe: 34 17 17 22




Cemectp 2
Pasnen 4. DneKTpUIECTBO 11 7 8 10
Pasnen 5. Maraetusm 11 8 6 11
Pasnen 6. Onrrka 12 2 3 10
Hrtoro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBast onruka 11 5 7 13
Paznen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructuueckas Gpu3uka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0|93

IIpakThueckass IOATOTOBKA  3aKIIOYAaETCd B  HEINOCPEICTBEHHOM  BBINOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymei
npodecCHOHATIBHOM 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0OHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO IUKJIa

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHbBIX 3aHATHH

Pazgemn 1. MexaHuka

[Ipenmer mexanuku. Mexanuyeckoe aBuwxkeHue. llonsarue cocrosHus u
JETEPMHUHU3M B KJIACCHUYECKONM MEXaHHUKE. YPaBHEHUS JBHXKEHUA. [ paHUIbI
NPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAasT M KBaHTOBas
MEXaHuKa

KunemaTuka IBH)KEHHSI MaTepUalbHOM TOYKU. CKOpPOCTh M YCKOpPEHUE.
HopManbHoe wu kacaTenpHOE YyCKOpeHUsA. Pananyc KpHUBHU3HBI TPACKTOPHHU.
OcHoBHas 3ajaya KMHEMAaTHUKH MaTepHallbHOW TOYkH. KnWHemaThka IBH)KEHHS
aOCOJIOTHO TBEpJOro Teiia. BpaieHue TBEpAOTO Teina BOKPYT HEMOJABUKHOU
ocH. CBA3b JIMHEMHBIX U YIJIOBBIX BEJIMYMH IPU BpAIaTeIbHOM JBUKEHUH.

WnepunanpHele cucteMbl oTcyeTa. OCHOBHBIE 3aKOHBI KIJIACCHYECKOMN
JUHAMUKH - 3akoHbl HproToHa. OCHOBHas 3ajaya JUHAMUKU MaTepHAIbHOU
Touku. HemHepumanbupie cuctembl oTcdeTa. CHIIbI HHEPIIUU. 3aKOH COXPaHECHUS
nMmiynbca. LlenTp Macce u ero asuxenue. Cuctema IeHTpa Macce.

Mexannueckasi pabota u mMourHocTh. Kunernueckast sneprus. [lons cui.
KoHcepBaTtuBHbBIE M JAMCCUNATHUBHBIE CUIBL. Y CJIOBHE MOTEHIIMAIBHOCTU MO
CUJI. 3aMKHYThIE U HE3aMKHYThIe CHCTEMBI. [loTeHIMabHAsT SHEPTUSI CUCTEMBI.
CBsi3b MEX1y MOTEHIMATBHON HEPTrUel U MOJEeM KOHCEPBATUBHBIX CUJ. 3aKOH
COXpAaHEHUs MeXaHUYeCKOU 3Heprur. CUCTEMBI €MHUII.

MOMEHT CcHJIbI U MOMEHT HUMIYJbCca. YPAaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUs MOMEHTa HMIyJbca. MOMEHT UMIyJbca TBEPAOTO Tela
OTHOCUTENIbHO HEMOJBWKHOM och. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE
JMHAMUKHA BpAIIATEIIbHOTO JBWKECHHS TBEPAOro Tejia. KuHeTnyeckass HEprus




BpalIAIOLIErocss TBEPAOrO Teld. YPaBHEHHUs IBHKECHHS M YCIOBHUS PaBHOBECHS
TBEPJZIOTO TeNa.

[Tpunuun oTHOcuTenbHOCTH [anunes, mnpeoOpasoBanus [ amumes.
[TocTynatsl cenuanbHON TeopuH oTHOcUTeNnbHOCTH. [IpeodpasoBanus Jlopenma
n crnenctBusg U3 HUX. OCHOBBI PENSTUBUCTCKOM MexaHUKU. MHTepBai, ero
WHBAapUaHTHOCTb.  PemstuBucTckuii  ummysnbc.  OCHOBHOE — ypaBHEHHE
PENATUBUCTCKON NUHAMMKU. KrHeTHndeckas sHeprusi peasiTUBUCTCKONM YaCTHIBI.
Ces3p Macchl M dHepruu. CBsi3b MEXJy SHEpPruedl M UMIYJIbCOM YacTHIIBI.
OcHoBHbIE HJien 001Iel TeOpUH OTHOCUTEILHOCTH

Pasgen 2

®u3zuka KoaedaHuil ¥ BOJIH

['apmMoHMUeCKUi M AaHFapMOHMYECKMM OCHMILIATOP (MaTeMaTHYeCKUn
MasTHUK, (QU3NYECKUN MasATHUK, KojeOaHMUs IOJ ACHCTBUEM YIPYroW CHIIBI).
Cnoxenue kosneOaHuii. DU3NYECKHI CMBICI CIEKTPAIBHOTO PaA3JI0KECHHUS.
HuddepenumanbHoe  ypaBHeHHE  KoseOanwii. CBOOOJHBIE, 3aTyXaroIIue
koseOaHus. BeinyxeHHble Konebanus. Pe3onanc.

KuHemaTrka BOJIHOBBIX IPOLIECCOB (IUIOCKUE U CHEpUUIECKHUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipuniun cynepno3unuu. DHeprus BojaHsl. [lotok
sHepruu. MHTeHcuBHOCTH BOIHBL. CTOsidas BosiHA. 3ByK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOW BOJHBL. D¢ ekt Jlomnepa ams 3ByKOBBIX BOJIH

Pasnen 3

MosnekynsipHas pusnka

TepmoauHamuueckue coctossHuss W npouecchl. llonsarue QyHkunn
coctosiHus. BHyTpenHsis sHeprus. KommdectBo TeruoTsl. PabGora Tena npu
u3MeHeHun ero obbema. [lepBoe Hauano TepmoauHamuiku. Temmepatypa u
BHYTPEHHSAS HHEpPrus Kak (YHKIMS COCTOAHHUA. TernoeMKocTb. DHTPOIHMSL.
Bropoe u tperbe Hauana TepmoauHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHUs
sHTponuu. [lopsanok n 6ecnopsiok B npupone. TepMoanHaMuuecKkue GyHKIUH.

WUneanpHplii 123  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSSI SHEprus,
TEIUIOEMKOCTH, YypaBHEHHE aauabaTbl, paboTa INpH pa3IM4HBIX Ipoleccax,
sHTpomnus). Beposarnocts u ¢uykryarun. Pactipenenenus Makcsemia. Ckopoctu
TEIUIOBOTO JIBWKEHUS MoOseKyld. CpenHsisi KUHETHYECKas SHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETUYECKON TEOpUU HJlealbHbIX ra3oB. Pacnipenenenue
bonbrumana. DHTponus U BeposATHOCTh. Da30Bble paBHOBECHS U NPEBPAILECHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHoca, KHHETUYECKUE
asieHus. KonneHcupoBanHoe coctossHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
U ra3os.

Paszgen 4

DNEKTPUYECTBO.

DnexTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTro
sapsia. 3akoH Kynona. Cucremsl enmuun. ITpuHnun cynepnozunnu. CHcCTEMBI
BAPSHKEHHBIX YACTHI. DJIEKTPUUECKHUI NUMoib. PaboTa cuil 3JeKTpOoCTaTuuecKoro
mons. TeopemMa O LUMPKYISAIMM BEKTOpa HamnpsbkeHHOcTH. IloTeHnmanbHOCTH
BIICKTPOCTATHUECKOT0 NoJsl. HanpskeHHOCTh M MOTEHIIMAJ 3JIEKTPOCTATHUECKOTO
10oJ1s1, CBA3b MeXay HuMHU. Teopema ['aycca [uisl 3JIeKTpOCTaTUYECKOrO IOJS B
Bakyyme. [Ipumenenue reopemsl ['aycca k pacdery noJsien.

OnekTpocTaTMka B BellecTBe. Tumbl AudIeKTpukoB. Ilonspuzanus
IdNeKTpukoB.  CBOOOOHBIE M CBSI3aHHBIE  3apsiabl.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTb.  JIMdneKkTpuueckass  NPOHHULAEMOCTb.  DIEKTPUYECKOE
cmemienue (upaykuus). Teopema [aycca st aneKTpuyeckoro TmoJs B
JOUDJIEKTPUKE. Y CIIOBUS HAa TPAHULE pa3zeiia ABYX IWAIEKTpUKoB. ITosne BHyTpH
MPOBOJHMKA U y ero mnoBepxHocTu. OOmas 3amadya 3JIE€KTPOCTATHUKH.
DNEeKTPOEMKOCTh POBOIHUKA.

KonneHcaTtopbl. DHEprust CUCTEMBI JJEKTPUUYECKHX 3apsoB. DHEpPrus

3apsKCHHOTI'O TTPOBOJAHHKA. OObeMHast IIOTHOCTh OHCPIUn SBIJICKTPUUYCCKOI'O




TOJIA.

VenoBuss  CyIIECTBOBaHUSA — DJIEKTPUYECKOIO  TOKA.  YPaBHEHHE
HEIPEPBIBHOCTU.  JJEKTPOABIOKYINAs  cuia. HemoreHnualibHOCTH — MOJS
CTOPOHHUX cwil. 3akoHbl Oma wu Jxoyns-JleHna B UHTErpaJibHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIIeKTpOANHAMUKA

Marnutocraruka B Bemectse. HamaranueHHOCTb. MoJeKysipHbIE TOKH.
MaruuTHass BOCHPUMMYMUBOCTh. MarHuTHasi MpOHHUIIAEMOCTh. HamnpskeHHOCTh
MarHMTHOTO Mojs. /JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSLHUU BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO MOJsl (MHTErpajbHas U
muddepennmranbaas GopMbl). Y CII0BUS Ha TPAHMIIC IBYX MAarHETHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzanmuaas nHayktuBHOCTh. OObeMHas IIIOTHOCTD SHEPTUU
MarHutHoro noss. BuxpeBoe snektpuueckoe mnoise. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTepuaiibHble ypaBHeHUs. KBa3ucraumoHapHble TOKH.
WuBapuaHTHOCTh ypaBHEHHMH MakcBela OTHOCHTEIBHO IpeoOpa3oBaHHUN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJMHAMUKE.

Pasmen 6

Orntuka.

BonHoBoe ypaBHeHME Uil AJIEKTPOMArHUTHOM  BOdHBL. ~ CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Bekrop I[loitHTHTa. IHTEHCHMBHOCTH cBeTa. DPPEeKT
Jomepa sl 3J€KTPOMarHUTHBIX BOJH. OTpakeHHE U IPEIOMJICHUE CBETA.
Ontuueckoe wu3obpaxkenue. Ilpuanun @Depma. HMHTepdepeHmus cBera.
KorepentHocte u  MoHOXpoMmMaTHuHOCTb. [udpakmus csera. [IpuHiun
I'oiirenca-®penens. Meron 300 @penenst. Judpakmus Opaynrodepa Ha mienu
u audpakuuoHHoN pemietke. ['onorpaduu. EcrecTBeHHBINH M MOJISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa Nmpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [IBoiiHoe mnyuenpenomienue. HopmanbHas u aHoMaibHas
nucnepcusi. @a3oBast u rpynnosas ckopoctu. @opmyia Panes. Dnementsl @ypne
- OIITUKH.

Pasnen 7

KBanroBas ontuka

TermnoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHbl H3TydeHUs
abcomroTHO YepHoro Tena. KanToBas rumote3a u ¢popmyna [Inanka. KBantosas
ontuka. Poroaddekr, omnbitel CtoneroBa. @otonsl. [laBneHue cBerta.
Kopnyckynsipo-BostHOBOM nyanusm s ceera. Dddext Kommnrona.

Pasgen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
nyanu3Mm MukpoyacTul. I'mnoresa ne bpoinsa. da3oBas U rpynmnosas CKOpOCTH
BosiH ne bpoiinsg. BonHoBoit maker. CTaTHCTHYECKOE HCTOJIKOBAHUE BOJH JI€
bpoiins. [Ipunuun neonpeneneHHoctu ['eiizenGepra. BonmHoBas ¢yHkius, ee
OCHOBHBbIE cBoMcTBa. OmepaTopsl (uU3MYECKUX BeIUMYMH. BpemeHHoe U
crauvoHapHoe ypaBHeHue Illpeaunrepa, KBaHTOBbIE CcOCTOsHUA. KBaHTOBBIE
ypaBHeHUs JBwkeHus. CBoOomHas wyactuina. Yactuma B O€CKOHEUHOM
oTeHUHanbHOUW siMe. KBanToBbIN ocisTop. Hynesas sHeprus, HyleBble
koneOanus.  [IpoxokneHne  4acTUIBI  4Yepe3  TMOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3 PeKT.

ATOoM BoOJOpoAa B KBAaHTOBOW MexaHWke. KBaHTOBbIE 4yucIa.
OpOuTanabHBI MEXaHWYeCKUH M MArHUTHBIH MOMEHTHI 3JIEKTpOHAa B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Illtepna u ['epnaxa. Cnun
aniekTpoHa. [IpHHIMI TOXIECTBEHHOCTH MHKpodacTHll. depMHOHBI U OO30HBI.
CumMeTrpusi BOJHOBOM (PYHKLIMM CHUCTEMBI OJMHAKOBBIX YacTHll. I[IpuHImn
[Taynu. OObsicHeHue nepuoauveckoil cucremsl snementoB J[.M.MenneneeBa.
DHepreTu4ecKuil CiekTp aToMoB ¥ MoJiekyJ. [Ipuposa XuMuyeckoi CBsI3u.




Pasnen 9

Craructuueckas Gpuszuka

Craructuueckuit  Meroa. dazoBoe mnpoctpancTBo. Pacnpenenenue
I'u66ca. Craructuyeckoe HCTONKOBaHME »dHTponuu. CBoOOAHAs SHEPrus.
Craructuueckoe ONHCAHHE KBAaHTOBOM  CHUCTEMBI, pa3iinyue MEXIY

KBAaHTOBOMEXAHUYECKOM M CTAaTHCTHYECKOW BeposTHocTsIMHU. Kitaccuueckas
cratuctuka Makcsemia-bonenmana. KBantosele cratuctuku ®epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE Pa3IMUHbIX CTATUCTHK.

Pacnpenenenne ®@epmu-Jupaka ais 3J€KTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN AJIEKTPOHHbBIN
ra3. OJIEKTPOHHAsI TEIUIOEMKOCTb. TEIUIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kiaccuueckast reopust, Teopus DitHimreiiHa u Jle6as. @oHoHnbl. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktrueckux | dopmbl npakTuueckux | TpymoeMKocTb, |MpakTHYECKOH |pa3ziena
/o 3aHATHI 3aHATAN (gac) MOATOTOBKH, | AUCLIUII
(dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemtenue 3amau 2 2 1
IUHAMHKa
MAaTepHAIbHON TOUKHU
2 Kunemartuka u Pemenue 3amau 3 3 1
IMHAMHKa
aOCOJIIOTHO TBEPAOTO
Tea
3 | CneunanbHas TeOpus Pemenue 3amau 3 3 1
OTHOCUTEIBLHOCTH
4 Kunemartuka u Pemenue 3amau 3 3 2
IUHaMHKa KoJeOaHun
5 XapaKTepUCTUKU Pemenue 3amau 3 3 2
BOJIHOBBIX TIPOIECCOB
6 MomnexyssipHO- Pemrenue 3amau 3 3 3
KHHETUYeCKasi TEOPHsI
Cemectp 2
7 HanpsixeHHOCTh 1 Pemenue 3amau 3 3 4
IMOTEHITHAT
ANEKTPOCTATUYECKOTO
OISt
8 JIBukeHHe Pemenue 3amau 2 2 4
3apsHKESHHBIX YaCTHI]
B
ANEKTPOCTATHIECKOM
moJje
9 JM3IeKTpuKy B Penrenue 3amau 2 2 4
AIIEKTPUIECKOM TIOJIE.
Konpgencarop
10 XapakTepUCTUKHI Pemenue 3anau 3 3 5
AIEKTPUYECKOTO TOKA
11 Nunykuus Pemenue 3amau 3 3 5
MAarHMTHOTI'O IOJIS.




Cuitbl B MArHUTHBIX
ITOJIAX

12

3akoH Pemrenue 3amgau
3JIEKTPOMATrHUTHOMN
uHaykiuu dapanes.
Pabota B MarHUTHBIX
MOJISIX

13

WuTepdepennus, Pemenue 3anau
nudpakius,
NOJISIpU3ALIUs

Cemectp 3

14

TemnoBoe Pemenue 3amau
W3JIy4YCHHE,

dbororddekr

15

Oddexr KomnroHa, Pemenue 3amau
CBOHCTBa (POTOHOB

16

AtoM BO#OpOaa. Pewenne 3anau
[Toctynatel bopa

17

CooTtHotieHue Pemrenue 3amau
HeompeaeNeHHOCTeN
I'eitzenbepra, BOJTHBI

ne bpoiins

18

YpaBHeHue Pemenue 3agau
[[Ipenunrepa
[ToreHnmanpHbIE
Oapbepbl

19

KBanroBas Pemenue 3agau
CTaTUCTHKA

3

Bcero

o1

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopaTtopHbix paboT

TpynoeMKoCTb,
(gac)

N3 Hux
IIPaKTUYECKON
MIOJATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JIUHEI

Cemectp 1

Magrauk Maxkcseinia

HaxnoHHEBIIT MasSTHUK

CronkHOBEHME IapOB

Al WIN| -

MaremaTtnueckuii 1 000pOTHBIN
MasiTHUKA

W W D>

NN

Omnpenenenne CKOpOCTH 3ByKa B BO3yXe

Cemectp 2

Omnpenenenue MEKTPOEMKOCTH
KOHJIeHCcaTopa

HccnenoBanue penakcalimOHHBIX
KoJicOaHui

Ornpenenenne ropu30HTATLHON




COCTABJIAIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMIIH
9 | Onpenenenue yaensHOTO 3apsiia 3 5
JJIEKTpOHA
10 | Komsua Herotona 3 6
Cemectp 3
11 | IlpoBepka 3aKOHOB TEILJIOBOTO 4 7
U3ITy4eHUs
12 | Buemnuit portosddext 3 7
13 | Usydenue cekTpa aroma BOJOpO/Ia 4 9
14 | OmpenencHue MOTEHIIUATIOB 3 8
BO30YKICHHS aTOMOB
15 | OnpeneneHne YHEPTUU 0L — YACTHIL 11O 3 9
npo0ery B BO3ayxe
Bcero o1
4.4. KypcoBoe NpoeKTHpOBaHNe/ BBITIOTHEHUE KYPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
4.5. CamocrosrenbHas paboTa 00yJaronuxcs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.
Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb
B cAMOCTOSTEbHOf paBoThi Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHUecKoro MaTepuania
I[I/IZII:I/IHHI/IHBI (pTO) P 30 ! 10 13
[ToaroroBka K TeKyIieMy KOHTPOJIO
yaneBaeMocm (T Ing) ! ’ 30 ! 10 13
Mooroms oy e s | s | u | u
Bcero: 93 22 31 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOI[I/ILICCKI/Ie MaTCpuaibl JIs CaMOCTOSTEIbHOM pa6OTBI 06yqa101111/1xc;[ YKa3aHbI B

.. 7-11.

6. [lepeyeHb EUATHBIX M AICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U DJIEKTPOHHBIX YU4EOHBIX U3IaHUI TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp

bubnuorpaduyeckas cceuika / URL anpec

KomnuaecTBo 9K3eMITIsIpOB B
OnoImoTeKe




(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

CagenbeB U.B. Kypc oOuieit puznku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4),'C(94), 'CU3(1)
Mexannka. MonekymsipHas pu3nka

CagenbeB U.B. Kypc obmieit husuku:
VYyebnoe nocodue B 3 1. 2014. T.2.
DNEeKTPUUECTBO U MarHeTus3M. BosHbL.
Ornruka.

[53(075)] DO(4), TC(94), TCU3(1)

CagenbeB U.B. Kypc obmelt husuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AtomHas (pu3HKa. ®O(4),I'C(91), 'CU3(1)
®u3suka TBepAOro rena. Pu3nka aTOMHOIO
SIpa ¥ 2JICMEHTAPHBIX YaCTHI

CagenbeB U.B. Kypc ¢usuku: Yue6Hoe

[53(075) moco6ue B 3.1. T.2. DIeKTpUYeCcTBO.
Cl12 Kone6anus u BonHbl. BoHoBas ontuka. POE@), TCO8)
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B3] VP T'C(133), FCU3(1), IIT(6)
[5§(7067]5) Tpodumona T.J. Kype dusmi. 2007, ®O(3), IC(27

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubmmorexa 'Y ATl
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru duzuka 3

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHpb uConbp3yeMOro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmumna 10— [TepeueHsr mporpaMMHOTO 00€CTICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTUHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmauna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmotpeno



http://lib.aanet.ru/

9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Homep aynuropun
/11 6a3bl (Ipu HEOOXOTUMOCTH)
1 JlexuroHHas ayAuTOpUS
2 | Cneumanu3upoBaHHas Jlabopatopus «MeXxaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus «DIEKTPOMArHETH3M 32-04
4 | Cnenmanm3upoBanHas jaboparopust «OnTukay 32-06
5 | CnenmanusupoBanHas aboparopusi «KBantoBas Ou3nKa 32-03, 32-05

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOUYHOH aTTECTalluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcox BONPOCOB K 3K3aMEHY
Tectol

10.2. B kayecTBe KpUTEpPHEB OIEHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeUaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIBITBIBAECT 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHUU 3HAHHUU

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HE YCBOWJI 3HAYUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAYYHBIC MOJI0KEHUS;

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
/a WHIUKaTOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4ecKHe MOoHATHs. KruHemaTrnka MaTepuanbHOM OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepPHAIHLHON TOUKH
2 YckopeHue npu mioCKOM KPUBOJUHEMHOM JABUKEHUHU OIIK-1.VY.1
3 Kunemaruka abCcoII0THO TBEPIOTO TeNa OIIK-1.3.1
4 CBs13b JTMHEWHBIX U YIVIOBBIX BETUYHUH OIIK-2.3.1
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 3a/1aya KHHEMATHKH JJI1 MaTEpUAIbHON TOYKU OIIK-2.B.1
7 3axoHbl HeroTOHA OIIK-1.3.1
8 3axonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-3.3.1
9 [TpuHIMT IEeTEepMUHA3MA OIIK-1.3.1
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-2.3.1
11 Teopema o IBM>KEHUHU LIEHTPaA Macc OIIK-1.3.1
12 ['paBuTaniMOHHAs U MHEPTHAs MAaCChI OIIK-1.3.1
13 MOMEHT CUJIBl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA OIIK-3.3.1
14 CexTopHasibHasl CKOPOCTh OIIK-3.V.1
15 Pabora, MOLTHOCTh U KWHETHYECKAst SHEPTUs OIIK-1.B.1




16 IToTeHnuanbHble ¥ HENOTEHIIHAILHBIE CUIbI OIIK-2.3.1
17 [ToTeHmanpHas YHEPTHS, 3aKOH COXPAHCHHUSI MEXaHUYECKOW SHEPT U OIIK-1.3.1
18 MoMEHT uHepLun OIIK-2.B.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MoMeHT uMITyJIbca aOCOIFOTHO TBEPJIOTO Tena OIIK-1.3.1
20 Kunerunueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-1.3.1
21 [Ipunnun oTHOCUTENBEHOCTH [ anmues OIIK-2.3.1
22 DxcrnepuMeHTanbHbie npeanocsuiku CTO OIIK-3.B.1
23 [Toctynats! DitHmnTelina, npeodpazoBanus Jlopenma OIIK-3.3.1
24 CnenctBus u3 npeobpazosanus Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 Wuteprain OIIK-1.3.1
26 PengruBucTcKas IUHAMUKA OIIK-1.3.1
27 WMHBapuaHTBl TEOPUU OTHOCUTEILHOCTH. [ [pHHIINI SKBUBAJICHTHOCTH OIIK-1.3.1
28 HewnHeprinaabHbIE CHCTEMBI OTCUETA OIIK-1.3.1
29 Juddepennmanpaoe ypaBHeHHE KoneOaHUN PY>KUHHOTO MasitHuKa, ero | OIIK-1.B.1
perieHue
30 BexTopHas nuarpamMmma OIIK-1.V.1
31 DHeprus rapMOHMYECKHUX KOJIeOaHHM OIIK-1.3.1
32 VYcnoBusi BOSHUKHOBEHUS KOJIeOaHUH OIIK-2.3.1
33 Pu3nyeCcKui 1 MaTEMAaTUYECKUN MASITHUKHU OIIK-1.3.1
34 3aryxaromue KoneOaHus OIIK-1.3.1
35 Bremnyxaennsie konebanus. Pesonanc OIIK-3.3.1
36 Crnoxenue konebaHuil 01HOTO HanpaBiIeHUs ¢ oAuHakoBeIMU yacToTamu | OIIK-1.B.1
37 CroxeHue B3auMHO TEePIEHIUKYISIPHBIX KOJIeOaHU OIIK-1.B.1
38 Boanabl. OcHOBHBIE TOHATHS OIIK-1.3.1
39 VYpaBHeHue Oeryiiei BOIHbI OIIK-1.3.1
40 BomHoBoe ypaBHeHHe. CKOPOCTh BOJHEI B YIIPYTOH cpejie OIIK-2.B.1




41 DHeprusi BOJIHbBI OIIK-1.3.1
42 HMHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Dddext Jommrepa OIIK-3.VY.1
44 Hudpakmus BosH. [Ipuniun ['roiireHca OIIK-1.3.1
45 WNHuTepdepeniys BoIH OT ABYX HCTOYHUKOB OIIK-1.B.1
46 Crosiune BOJHBI OIIK-3.3.1
47 Jucnepcusi, TpymmnoBasi CKOpOCTh BOJTH OIIK-1.3.1
48 UneanbHbiii Ta3. [laBieHne Ha CTEHKY cocya OIIK-1.3.1
49 [TapamMeTpsl cOCTOSIHUSA, TEMIIEpATypa. Y paBHEHUE COCTOSIHUA, OIIK-3.B.1
(byHKIUST COCTOSHUS
50 BHyTpeHHSIsI SHEpTHUS HICATHHOTO Ta3 OIlK-2.3.1
ol Pab6ota npeansroro raza B pa3u4HbIX TEPMOIUHAMUICCKAX OIIK-1.V.1
Iporneccax.
52 [TepBoe Hauano TEPMOIMHAMUKH. OIIK-1.3.1
53 AnabaTuyeckuii mporiecc. OIlK-3.3.1
54 [k Kapnuo OIlK-1.3.1
55 Pabora TenoBoro aBurarens OIIK-1.B.1
56 OOpaTUMOCTh TEPMOJMHAMHYECKUX MTPOIECCOB, TeOpeMbl KapHo OIIK-2.3.1
S7 Hepasenctro Knaysuyca. DHTponus OIlK-1.3.1
58 OHTpONHS ¥ BEPOSATHOCTD OIlK-1.3.1
59 bapomerpuueckas popmyna. Pacnpenenenne bonsumana OIIK-1.3.1
Cemectp 2
1 HanpsxéHHOCTE AnekTprdeckoro nois. IIpuHun cyneprno3unyuun OIIK-1.3.1
2 [Torenunan anexrpuueckoro nois. [Ipunnun cynepnozunuu. Teopema o | OIIK-1.3.1
HUPKYJISIUU BekTopa E
3 ITotok BekTopa E. Teopema I'aycca nns Bektopa E OIIK-1.3.1
4 CunoBbl€ TMHNUY U 3KBUIIOTEHLIMAIbHBIE IOBEPXHOCTH OIIK-1.3.1
5 CnenctBus u3 TeopeMsl ['aycca OIlK-2.3.1




6 Hanpsox€HHOCT M MOTEHUMAI AIEKTPUYECKOTO JUITONS OIIK-3.3.1
7 DIIeKTPUYECKHI JUIOJIb BO BHEIITHEM T10JIE OIIK-1.3.1
8 [IpoBOJHUKY B 3JIEKTPUYECKOM I10JIE OIIK-1.3.1
9 Husnextpuku. Bektop anexrpudeckoit maayknuu. Teopema ["aycca s OIIK-1.3.1
BekTOopa D
10 ['pannunbie yciaoBus 11 BekTopoB D u E OIIK-1.3.1
11 DnekTpoéMkocTb. KoHmeHncaropsl OIIK-3.B.1
12 [TapannensHOE ¥ NMOCIEA0BATEIBHOE COEIUHEHUE KOHAEHCATOPOB OIIK-2.B.1
13 DHeprusi AMEKTPUIECKOT0 MOJIs OIIK-2.3.1
14 OnekTpuueckuii Tok. [TOTHOCTH TOKa OIIK-1.3.1
15 3akonbsl OMa B 00BIKHOBEHHOH ¥ Tu(depeHInaIbHON Gopmax OIIK-1.3.1
16 3akoH OMa JJ1s 3aMKHYTOH LIenu OIIK-1.3.1
17 3axonsbl Jxoyns — Jlenna B 0ObIkHOBEeHHOH U T hepeHInanbHoi OIIK-1.3.1
dopmax.
18 MarauTtHas UHAYKIHS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlanuaca
20 MarnuTHas UHIYKIUS PSMOTO MPOBOJIA C TOKOM OIIK-1.B.1
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-1.3.1
22 JIMnonpHBI MarHUTHBIN MOMEHT. MarHuTHOE 10JIe KOHTYpa ¢ TOKOM OIIK-3.3.1
23 MaruuTHas HHIYKIMS IBIXKYIEerocs 3apsiaa. Bzaumoneiicteue OIIK-1.V.1
JBYDKYIIUXCS 3apsi/IoB
24 JIBr>KeHMe 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JI€ OIIK-1.B.1
25 Teopema o nupkymsuu BekTopa B OIIK-1.3.1
26 MaruuTHas HHIYKIUSA TOPOUIA U COJIEHOU 1A OIIK-2.B.1
27 Mexanuueckasi paboTa B MarHUTHOM T10JI€ OIIK-3.V.1
28 MarnutHsbIil otok. Teopema ['aycca s BekTopa B OIIK-1.3.1
29 MarauTHBIA TATIONH B MATHUTHOM TI0JIE OIIK-2.3.1
30 Marueruku. Teopema o nupkyssiuu Bekropa H OIIK-1.3.1




31 SIBnenue peppomarHeTuzma OIIK-1.B.1
32 DIeKTPOMAarHUTHAS WHYKIIHS OIIK-1.V.1
33 Camounnaykuus. BzanmHaast HHIyKITUS OIIK-3.3.1
34 DHeprusi MarHuTHOTO TOJIs OIIK-1.3.1
35 BuxpeBoe asekTprdeckoe mosie OIIK-2.3.1
36 Tox cMmemenus OIIK-1.3.1
37 YpaBHeHus Makcsena OIIK-1.3.1
38 BonHoBOE ypaBHEHHE 3JEKTPOMArHUTHOTO TOJIS OIIK-1.3.1
39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-3.3.1
40 3aKOHBI PEJIOMIICHUS U OTPAXKEHHSI CBETA OIIK-1.3.1
41 KorepeHTHOCTH CBETa OIIK-1.3.1
42 HuTepdepenius cBeTa OT IByX UCTOUHUKOB OIIK-1.3.1
43 Hudpakmus. [puamun [oiirenca — @penens OIlK-1.3.1
44 3onbl @penens. Judpakuus Opaynrodepa Ha menu OIIK-1.3.1
45 Hucnepcus ceera OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-2.B.1
47 [Tonspuszanus cera OIlK-2.3.1
48 Crenens nonspusanuu. 3akoH Mamtoca OIIK-3.B.1
Cemectp 3
1 TennoBoe n3mydeHne OIIK-1.3.1
2 3aKOHBI U3JTYy4EeHUsI aOCOIOTHO YEPHOTO TeIIa OIIK-1.3.1
3 ®opmyna Penes — [lxxunca. Pacnpenenenue I1nanka OIIK-1.3.1
4 dotosdp ekt OIIK-3.3.1
5 TopmMO3HOE PEHTIE€HOBCKOE U3TyUYECHHUE OIIK-1.3.1
6 ®oronsl. KopnyckynsspHO — BOJTHOBOW Ayanu3M JAJis CBETa OIIK-2.3.1
7 A dexr Komnrona. Imnupudeckre 3aKOHOMEpHOCTH B criekTpax aroma | OIIK-1.VY.1
BOJIOpOJIA
8 Mogens atoMa 1o Tomrcony OIIK-1.3.1




9 Mopnens atroma o Pesepdopay. [Toctynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensaa OIIK-3.3.1
11 Bomnsr ne bpoitns OIIK-2.3.1
12 BonHoBas ¢pyHKIUsA OIIK-1.3.1
13 VYpasuenue llpénunrepa OIIK-1.3.1
14 CootHomenue HeonpeaenéHuocrei I eitzendepra OIIK-1.3.1
15 MukpouacTuiia B 0JHOMEPHOI NOTEHIIMAILHON sSIME C 00-MU CTEHKaMH OIIK-2.B.1
16 MukpouacTtuiia B TpEXMEpHOM HEMPOHUIIaeMOM noTeHuuansuoMm siuuke | OIIK-1.Y.1
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C IIOTEHIIUAIBHBIM O0apbepoM OIIK-1.V.1
18 MukpoyacTuiia B HEpoHHUIIaeMoi cepe OIIK-1.V¥.1
19 ["apMoHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBaHTOBBII poTaTop OIIK-1.3.1
21 ATOM BOAOpOJIa B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 Tox1ecTBEHHOCTh KBaHTOBBIX yacTull. IIpuanun [laynn OIIK-2.3.1
23 3aroHEeHHE AEKTPOHHBIX 000104eK. Tabnmmuima Meneneena OIIK-1.B.1
24 XapakTepuCTUYECKUE PEHTIC€HOBCKHUE CIIEKTPBI OIIK-3.B.1
25 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - lupaka OIIK-3.3.1
27 Pacnipenenenue bo3ze - DiiHmTelina OIIK-1.3.1
28 OHepreTu4ecKue 30HbI B KPUCTAIIIAX OIlK-2.3.1
29 [TpoBOAMMOCTH MOJIYIPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHbBIE U BBIHYKJEHHBIE TIEPEXO/IbI OIIK-1.3.1
31 [Tpunumn pa®oTsl 1a3epa OIIK-1.3.1
32 Knaccuueckas teopus TeruioemkocTs [rononra u [Itu OIIK-1.3.1
33 KBaHTOBas TEOpUS TEIIOEMKOCTH DWHINTEIHA OIIK-1.3.1
34 KBanToBas Teopus terioeMkocTu lebas OIIK-2.3.1
35 KoHTakTHBIE ABIEHUS OIIK-1.B.1




Ta6mmma 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

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

Ne i/

[lepeuens BompocoB (3agau) it 3auera / audd. 3agera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Mpe/ICTaBIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedern TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IMPOBCACHUA HpOMe)ICYTOqHOﬁ arrecralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKaTOpa

Tect 1

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

OIIK-1.B.1

BriOepure npaBmiibHYy0 GOPMYIUPOBKY Ul COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

a) AE-AP>h, 6) AF-AP>h, B) AX‘At>h, 1) AE-At>
h

OIIK-3.V.1

Kakoe kBaHTOBOE 4HCJI0, 33/Ia0IIEE COCTOSIHUE JICKTPOHA B aTOME
BOJIOPO/Ia,

oTpefieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucino. 0) OpOuTanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-1.V.1

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATBHBIII MOMEHT
uMmnysbca Ly paBeH:

a) 0, 6) A3, B) 12, r) h (h — nocrosnnas [Tnanka)

OIIK-1.B.1

depMUOHAMHU SABIIFIOTCS: ) BCE pa3psKEHHbIE YaCTULIBI, 0)
YAaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHUIBI C LIETBIM
CIIMHOM, T') HEITpaIbHbIEC YaCTUIIBI

OIIK-1.V.1

CranuonapHoe ypasHeHue IlIpéaunrepa umeer Bua: a) Ay+ Uy =
2m

hz
Ey; 0)— - Ay+ Uy = Ey B) Ay+ ?(E—U) y=0;r)

Az . av
—— A¥Y+UY¥ =1h E, rae v = v (x,y,z); ¥ = (x,y,z,t);

Zm
U — moreHmanpHas SHEPTHUs, E - nonnas SHEPTUA

OIIK-1.B.1

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

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

OIIK-1.B.1

YacTuiia B MIOTEHIIMAILHOM sIMe IJ.IPIpHHOﬁ | HaxXoguTCsa B OCHOBHOM
COCTOsIHHH.

OIIK-1.V.1




[T10THOCTH BEPOSATHOCTH HAXOXIECHHUS YacTUIBI B HHTEepBasie 0<x<I
MaKkcHUMasbHa Mpu

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

Tect 2

1 KakoB ¢usnveckuii CMbICI BOTHOBOH (pyHKIHH? OIIK-1.B.1
a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIIUHU ONPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHs YacTUIBI  B) AHCaMOJIb 4acTHI]
BeJIET cebs1 Tak JKe, Kak BOJIHA.

2 Bri6epuTe npaBmiibHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-1.B.1
HEOIPENEICHHOCTEN I YaCTHULBI 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)— T =— AY+ UY 0) — AY+U¥Y=1h
i dt 2m 2m
9%,
at’
2m ., o¥
B) AY+ o Y.U=—-1h So e ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PangnanbHas mioTHOCT BEPOSITHOCTH JIsl OCHOBHOI'O COCTOSIHUS OIIK-1.V.1

3JIEKTPOHA B aTOME BOJOPOJAa UMEET MAKCUMYM IIpU: @) 7" = 213, 0)
y o
r=—=,B) T =7 (I — pacCTOSHHE IIEKTPOHA 10 AApa, T; — HEePBbII

OOPOBCKUI pagnyc)

5 6. bozoHamu SIBISIIOTCS: ) BCE pa3psHKEHHbIC YaCTUIIBI, 0) YACTHIIBI OIIK-1.B.1
C TIOJIYIIEJIBIM CITUHOM, B) YaCTHUIIBI C IIEJIBIM CIIUHOM, T')
HEHUTpaJIbHbIE YACTUIIBI

6 7. 3anIOJTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET TJIaBHOE OIIK-1.V.1
KBaHTOBOE YUCIIO N=3. OTpenennTe YHUCIIO MIEKTPOHOB HA dTON
000J109Ke, KOTOPBIC UMEIOT OJIMHAKOBBIC KBAHTOBBIC YHCIIA

msz—% a)2; 0)9; B)I18

7 8. YacTHila HaXOAUTCS B MOTCHIIMAIBHON SME MIUPUHON . OIIK-1.B.1
CootBerctBre Mexay uncioM N ToYek, I7ie BOJTHOBAs (QyHKIMS
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.V.1

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCHUIUIMHE OOYYaroUIMXCs 3a04HOM (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpPMUPOBAHMS KOMIETEHLIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTHpYyHOIIMX NOPSAAOK M IPOLEAYPY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIMUXCsl 10 OCBOEHUIO IUCIUIIUHbBI

11.1. Meroauueckue ykasaHus i1 OOy4aroIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaina

OcCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHMe yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALHUIO MO TEME, a B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEICTAaBIEHUE O IUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[TnaHupyeMbl pe3yabTaThl IPH OCBOSHUH 00YYAIOUIMMCS JICKIIMOHHOTO MaTepuana;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pasBuTHe TNPO(PECCHOHATBHO—ECNOBBIX  KAuecTB, JIIOOBH K  MPEAMETy H|
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHUE HEOOXOJMMOro MHTEpeca, He0OXOAUMOTO JUIs CAaMOCTOSTEIbHOW PaboOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTCcsd METOAMYECKH 0OpalaThiBaTh MaTepuas (BBLACIATH TJIABHBIE MBICIH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPATh HX B  Pa3iIM4HBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
UCIIOJIb30BaHUEM pa3/laTOYHOrO MaTepuaja Ipd IPOBEIEHUU KOPOTKUX JUCKycCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUUYECKUX
3aHATUU
[IpakTrueckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3aluu y4eOHOTO

npoliecca, 3aKJIF0YArOIIasICs B BBITOJHEHUN O0YYaIOIIMMUCS TO0J] PYKOBOJICTBOM MPETIOaBaTENs
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MpakTUYECKOTO 3aHATHS A7 00y4aroerocs sIBIsieTCs MPUBUTHE 00ydaroneMcs
YMEHMH U HAaBBIKOB ITPAKTUYECKON IEATENBHOCTH 110 U3YyYaeMOW TUCLUIIIIMHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOSHUHU 00yYarOIeMcsl MPAKTUIECKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue ¢ AeTau3alius 3HAHUW TPU PElIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH H3YYCHHS KOHKPETHOW y4eOHOMU
JIUCIUATLTUHEL

— BBIPA0OOTKAa CMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;



— olecrneueHne palMOHAIBLHOTO COYETaHMs KOJJIGKTMBHOM W MHIMBUAYaJIbHON (GopM
00yJeHusI.

—  OyHKIMM NPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJbHAs;

— pa3BHUBAIOLIAs;

— BOCIIUTATENbHAS.

— Ilo xapakTepy BBINOJIHAEMBIX O0yYarOIIUMCS 3aJaHUN MO MPAKTHYECKUM 3aHSATHIM
HOJPA3JEIAI0TCS Ha:

— O3HAaKOMMTEJbHbIE, NPOBOJUMBIE C LEIbI 3aKPEIUICHUS W KOHKPETU3aLUH
W3Y4YEHHOT'O TEOPETUUYECKOTO MaTepUaa;

— aHaJIUTUYECKHE, CTABSIME CBOCH LIEJIbIO MOJyYeHHEe HOBOM MH(OpMauK Ha OCHOBE
(dhopManM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHbIE C MIOJyYEeHHEM HOBOW MH(OPMAIMK IIyTEM CaMOCTOSATEIIBHO
BbIOPAHHBIX MTOAXO0J0B K PELICHUIO 3a/1ay.

@opMbl OpraHu3alM MPAKTUUYECKUX 3aHATUH ONpEAENSIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMr OCOOEHHOCTSIMH Y4eOHOH MUCHMIUIMHBI U IensiMu oOydeHus. OHU MOTYT
IIPOBOAUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CUTYalMOHHBIX 3a/4ad, 3aHiATUsd 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCIOBUM, JIE€JOBBIE WIPbl, HUIPOBOE  IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHSTHSI, BHIC3IHBIE 3aHATHUS B OpraHu3aluu (MpeAnpusTus), 1enoBas yueOHas
Urpa, poJsieBass HWIrpa, IICUXOJOTMYECKMH TPEHUHI, KEHC, MO3rOBOM IITYypM, TIPYIIIOBbIE
JTIUCKYCCHUN);

— B HE MHTEPAKTUBHOU (popme (BBIIOJHEHHUE YIPaKHEHUMH, PEellIeHUuEe TUIOBBIX 3aJad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

Metoauka MpoBeleHUsI MPAKTUUYECKOIO 3aHSITHS MOXKET ObIThb pazIM4HOM, NpPU ITOM
BaXHO JOCTHKEHHE 001IEeH 11eNTi AUCIUILIINHBIL.

TpeboBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHITUH

IIpakTHyeckue 3aHATUS HPOBOJATCS B BHUAE OOCYKICHHMS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYypC€ M B BUJIE
pa3bopa BOIIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYAECHTOB ITPY OCBOEHUH MaTepHuaa.

Meroauueckue ykazaHHsT 1O TPOBEICHHIO NPAKTUYECKUX 3aHATHH TpUBEACHBI B
CIIEAYIOUIMX IMOocoOuax umeromuxcs B O0ubOnmmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BU/IE:

1. Mexanuka. KoneOanust u Bonubl. Tepmoaunamuka. Coopuuk 3amau //M.M. Kopanenko,

10.A. Ky3uenos, M.H.Kyns6uikas, H.I1.JIlaBposckasi, H.H.JIuteunosa, E.B. Monaps ,

10.A. HoBukoBa, B.®. Opinos, JI.E.Ilorapes, B.K. [Ipununko, E.B. Xonunena. 10.H.

[apes, B.b.Illanun, b.®.[udpun, C. 5. llepdak 2010. 84 c.

2. DnektpudyectBo. Marnetusm. Omntuka. CoOopauk  3amau. /M. Koanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrbkoB. }O.H. Ilapes, b.®.llludppun, C.A.
[Mepbak 2013. 80 c.

3. KpanroBas ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBporckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, 1O.H.
[apes, C. Ilepbax, 2004, 56¢.



11.3. Meroauueckue ykazaHus A OOYy4aloIUXCS MO BBIMOJIHEHUIO JIAOOPaTOPHBIX
pabor
B xonme BbIMONHEHHS 1a0OpaTOPHBIX paboTa OOYYAIOMIMKCS JODKEH YIIIyOUTh |

3aKpEeNUTh 3HAHMS, NPAKTHYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKOW OO0YYarolIerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Broimonnenue nabopaTopHbIX paboOT 0OydarolmUMCs SIBISIETCS HEOThEMJIEMOW YacTbiO
U3YYEHUS JUCUUIUIMHBI, OIpeAensieMoi y4yeOHbIM IUJJAHOM U OTHOCUTCS K CpPEICTBaM,
o0ecrevynBaroIIUM PelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 Y 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOM JUCLUIUINHBL

— 3aKpeIuIeHUE, pa3sBUTHE W JCTAIM3alUs TEOPETUYECKUX 3HAHMM, ITOJIYYEHHBIX Ha
JEKLMSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3aganue u TpeOOBaHUS K IPOBEJCHHIO J1Aa00PATOPHBIX padoT

B TeueHue cemecTpa KaxAblii CTYIJEHT B COOTBETCTBUU C paboyeill mporpammoiu mo
quciuiuinie dusnka ToJKeH BBIIOIHUTH ONPENEIIEHHOE YHCI0 J1abopaTopHbix pabdor. Ha
KOKIYI0 J1abopaTOpHyr paOOTy IUIaHUPYETCS HE MEHee [BYX 3aHATUH: OJHO — Ha
BBITIOJTHEHNE W3MEPEHHI, M OJHO — Ha 3amuTy oTdera. OTYeT MHUIIETCS HE BO BpPEMS
3aHATHH, a JOMa WK B ONOINOTEKE.

B nauane cemectpa 10 Havasa 3aHSATUH CTYACHT JAOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TMPOBEICHUH JTabopaTOpHBIX padoT mo ¢usmke. [IpoxoxneHue
WHCTpYKTaxa (UKCHUpyeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTelbHO
pacnucarbcsl.

B nabGoparopuio CTyIeHTHl JOJKEH MNPUXOAUTHh IMOATOTOBICHHBIMU K Ha3HAYCHHOU
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHe paboOThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOMIETO pasfena Kypca. He 3a0piBailiTe O PEKOMEHIOBAHHOW JHUTEpaType M
00s3aTEeNFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Kadeapoii.

BeImonHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCIe J0MycKa, TOTyIeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens qOMKEH YOSIUTHCSA, YTO CTYJACHT IIOHUMAET:

KaKHe sIBJICHUsI OH OyeT Ha0Jt01aTh U UCCIIEJ0BaTh;

Kakas 11eJIb Iepe]l HUM IOCTaBJICHa;

KaKUMU NpubopaMu U Kak BEyTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOAUTH SKCIIEPUMEHT.

[TomyueHHsbIit [omyck K paboTe OTMeuaeTcsl PernoAaBaTeieM B )KypHaJe.

B mpomecce BwImonHEHHS 7Ta00pPaTOpPHOH pabOTHI HYXHO OO0S3aTEbHO 3aIlOJHUTH
MPOTOKOJI U3MEPEHHUI. Y KaXKIOro CTyIIEeHTa MPOTOKOJ HM3MEPEHHH TOJIKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIAa HECKOJbKUMHU CTyJIEHTAaMU BMECTEe He nmomyckaercs. [Iporokosn
BeJeTcs Ha jucTe popmaTta A4. B mpoToKosie J0KHO ObITh OTPAXKEHO:



TOYHOE TIOJHOE Ha3BaHUE M HoMep JaboparopHOi pabOTBI B COOTBETCTBHH C
METOJUYECKHUM ITOCOOHEM;

dbamunnsl, MHULKAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHULIMAIBI IPETIOaBaTEeNs;

TabJIMIa TEXHUYECKHX XapPaKTEPUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHHME Mpudopa,
paboumii Tuana3oH, LieHa JAeJIeHUs, KJacc TOYHOCTH U 1Ip.);

rapamMeTpsl yCTAHOBKH, HA HEH YKa3aHHBIC,

pe3ynbTaThl U3MEPEHUN;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anmcn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYYKO#. 3anuch HAOIIOICHNN U JaHHBIX KapaHIalllOM HEe JOIYCKAeTCsl, KapaHAaloM MOYKHO
JUIIb YePTUTH TaOnuibl u rpaduku. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPENUCHIBAHHE
UX B KOHIIC 3aHATUSA HA4YMCTO HE PEKOMEHAYETCsA; OTO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTb
Jy4Ilie MPOSIBUTH MPU OPOPMIICHUH OTYETA.

[To okOHYaHMM U3MEPEHHI MPOTOKOJ 00s3aTENBHO AA€TCs Ha MOANKUCH MPENOAaBaTEeIO.
be3 oaTOM mMmOANKMCHM NIPOTOKOJN CUMTAETCA HeAeHUCTBUTENbHBIM. [loamuce cryneHra B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPEHHUS, a TOAMHKCH
mpernoaaBaTelis O3Ha4aeT, YTO padoTa JEeHCTBUTEIHHO BBHITOIHSIACH U YKa3aHHBIC 3HAUCHUS
JEUCTBUTEIIBHO IOJYYEHbI UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTABUII IPOTOKOJL.

[To pe3ynbraraM, 3apUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUH, CTYIEHT J0Ma MHILET
OTYET M 3alUILAeT ero Ha cienyromieM 3aHatuu. [lpu 3ammre oTyeTa MOTYT OBITH 3aJaHBI
JA100bI€ BONPOCHI MO TEOPUM H3Y4YAaeMOIO SIBJIEHUS W IO MOJYYEHHBIM pe3ylibTaTraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cooOIIaeT
HOMEp U Ha3BaHUE ClIeayIolIel 1a00paTopHOii paboThI.

Crpykrypa u ¢popma oryera o 1a00paTopHOii padore

OTt4et JOmKeH cofepkKaTh CICAYIOIINE Pa3Ieibl:

1. Llems paGoOTHI.

Ona cdopmynupoBaHa B OIKMCAaHUU JIADOpPATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIepeInCcaTh.

2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJKHO  ObITh  KpaTtkuM.  CrenyeT — OrpaHUYMUTHCS
(GYHKIIMOHATEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOoOpbl B TaOJWIE TEXHUYECKUX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHUM.

3. PaGouue Gpopmyisl.

PaGounMu Ha3pIBalOTCS TOJNBKO T€ (POPMYIIbI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS BBIYUCIICHUS UCCelyeMbIX BeanunH. CreBa B GpopMmylie JOKHO CTOSITh TO,
YTO CJEIyeT OIpeNeauTh, ClpaBa - TO, YTO M3MEPsUIOCh B paboTe wiM u3BecTHO. Bce
MPHUBEICHHBIC (OPMYJIIBI TOJDKHBI OBITh POHYMEPOBAHEI.



BriBoa popmysn u mpoMexyTOUHbIE BBIPRKEHHSI B TOM pa3zielie MPUBOIUTH HE HYXKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yIbTaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE MPUBOIATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCICHUM.

B sTom paszgene ortueTa HOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIE M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BHUJE HAIVIIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIATH JIMIIHUE JAECSITUYHBIE pa3psibl (moapobdHee 00
3TOM MOHAET peub HuXke). B paboTe MOkeT ObITh HECKOJIBKO 3a/aHUil, BCE OHU JOJIKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueit ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIYUCICHUN, BIIOJHE
JOCTATOYHO OJTHOTO MpHUMepa Mo KaxIoi Gopmyse. ITOT pasfen HyKeH Uil TOTO, YTOOBI
IpernoaBaTeNlio ObLIO Jierdye HAaWTH OIMOKY B BBIYMCICHHUSX WIA HU3MEPEHHSX, €CIU
TaKOBbIE BCTPETATCS.

6. Beruncienue norpenHoCTen.

B ostom pasgene ordera MOMDKHBI OBITH MPEACTaBICHBI (OPMYIBI, MO KOTOPBIM
NpOBOAMIIACE MaTeMaTHdeckas oO0paboTka pe3ynbTaToB u3MepeHui. J{OMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPEUIHOCTH U MPEICTABIECHbBI IPUMEPHI BEIYMCICHHI MO KaXX10M U3 HUX.

OTOT pa3fen oTyeTa caMblii CHOXHBIA A cTylaeHToB. Ilo Hemy Oosblie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust nmorpemHocTeil 00bIYHO ObIBaE€T HANKMCAaHA
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
OCOOMM aBTOPHI MOCTAPAIUCh OCTABUTH JIUIIL CAMOE BAXKHOE IO ATOW TeME U U3JI0KHUTb
Marepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'padmku 1 pUCYHKH.

HebGonpimme rpaduky U pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonpime - ¢popmara A4 -
MPHUBOJIATCS HA OTIACIBHOM JHCTe. B I1000M ciydae OHM JOJKHBI OBITH TOMANUCAHBI H
NPOHYMEPOBAHbI, HA HUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdeTa. I'paduku o0s3aTenbHO
BBITNIOJHAIOTCS Ha MWUIMMETpoBoiM Oymare. Ha kaxkaol ocu JOMKHO ObITH 00O3HAuUEHO,
Kakas BeJIMUYMHA U B KaKUX €IMHUIAX BJAOJb Hee OTKJIazabIBaeTcs. Ha caMux OCsX TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. V3MepeHHble Ha ONbITE 3HAYCHMS
MONNMUCHIBATh HAa OCSAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCA BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJIBIBAIOTCS CHUCTEMATHYECKUE MOTIPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET Pedb HUKE).

8. OKoHUaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BHIBOJIBI.

B sTrom pasmene oruera HYXKHO IOJBECTH HWTOT TpojeiaaHHON pabotel. Cremyer
HaNucaTh, KAKUE TIOJYyYEHbl BETMYUHBI, U C KAKUMHU TOTPEIIHOCTSMH.

Ecnu u3mepenus nmpoBOIMIIMCH Pa3HBIMU METOJaMH, TO 00s3aTEIbHO HYKHO CPAaBHHUTH
ATH PEe3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKIIOYEHUE, KaKOM METOJ Jydulle, TOYHEe,
ynooHee.



Ecnu m3BecTHO TaOiMYHOE 3HAYCHHE W3MEPEHHOHM BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €r0 C MOJyYEHHBIM Ha OIBITE 3HAYEHUEM U JaTh apTyMEHTUPOBAHHOE 3AKIOYEHUE
00 UX COBIAJCHUH U HECOBIIAICHUH.

Ecnu B paGote 3HaueHus: OAHOM M TOW K€ BEJTMYMHBI TOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00s43aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0UeHNe 00 UX COBMAJCHUH WM HECOBIAJACHUU.

B cnywae, korga MeXay CpaBHUBAEMBIMHM BEIWYMHAMU MMEIOTCA HEAOIYCTUMBIE
pacxoKJIeHUs, 3TO HY»KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHMUS.

Ecnu B paboTe cTaBMIIOCH LENBIO0 MPOBEPUTHh KaKOW-TO (PU3UUECKHA 3aKOH MU U3yYUTh
SBJICHUE, TO B JAHHOM pa3jesie HeoOX0IuMO 1aTh 00OCHOBAHHBINA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBOA 10/1KEH COOTBETCTBOBATH LIETN PAOOTHI.

TpebdoBanus k oopMIIEHHIO 0TYETA 0 J1a0opaTOpHOIi padoTe

Otuer no naboparopHoil padboTe JOHKEH BBINONHATHCS Ha nucTax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C OAHOW cTOpoHbl. Ilo Kkpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)KHO, HO U
3acTylaTh 3a Hee He clefyeT. B paMke B BEpXHEM I10JI€ HYXKHO JIMIIb IIOCTaBUTH HOMEpP
cTpanunbl. [IpoHyMEepOBaHHBIMH OJDKHBI OBITH BCE JIUCTHI OTYETA, HAaYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer nucath ot pyku. Ecam Bel ncnonp3yere dyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATH 32 BCE «3aMMCTBOBAHHBIC» OIMIMNOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJACKaKeT WM IPOBEPUT, MPaBUIILHO U y Bac
MIOJIYYHJIOCh.

TutynapHbIA THCT pabOTHl MOXKET OBITH HANMCAaH OT PYKHU WJIM HareyaTaH Ha MPHUHTEpE.
DJIeKTpOHHAs BepCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Meroanueckue yka3aHus MO BBITIOTHEHHUIO J1a00paTOPHBIX PadOT MPUBEACHBI B CIEIYIOIINX
nocoOusix nmeromuxcs B 6udnmuorexe I'Y AIl B Harle4yaTaHHOM U 3JIEKTPOHHOM BUJIE:

4. Mexanuka. Konebanus u BoiHbl. MonekynsipHas ¢usnka. JlabopaTopHbIii NpakTUKyM

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

5. DnektpuuecTBo M MarHeTusM. JlaGopartopusiii mpaktukym// /E.H. Kortmukxos, C.5.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Ilapes, b.O.
Mudpun, 2010,84 c.

6. BonroBas ontmka Jlabopatopusrii mpaktukym //E.H. Kotmukos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponuu 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopuslii npaktukym //I.A. BecuunueBa, 1.1 KoBasienko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunena, }O0.H. Ilapes, b.®. [ludpun, 2008, 80 c.



11.4. Metoauueckue yKazaHus JUIsl 0Oy4JaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboTHI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHA.

Jisa oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas 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.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaAMOCTOSITENIbHYIO  paboTy
00y4aromuXCs SBISIFOTCS:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o TUCIHILIHHE;

— METOAMYECKHE YKa3aHUsS 0 BBIMOJIHEHUIO KOHTPOJBHBIX paboT (i1 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.5. MeTtoauueckre yKazaHusl [UIsl OOYYarOIIMXCA IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpEAYCMAaTPUBAET KOHTPOJb KadyecTBa 3HAHUUN
00ydJaroumxcs, OCyIlIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

OcHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJSI 3HAHWHA OOYYaIOLINXCS SBISETCS YCTHBIH
ONpOC Ha JIEKIHMOHHBIX WIM TPAKTHYECKUX 3aHATHAX, 3aluTa J1abopaTopHBIX padoT.
CpeactBaMu  TEKYIIETO KOHTPOJISI MOTYT OBITh O€cenpl TMperojaBaTelii W CTYJCHTA,
KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUSI.

Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOM I IMPOMEKYTOUHOU
aTTecTallMy: MOJIyYEeHHUs 3aueTa WIM JIOMYyCKa K 3K3aMeHy win JuddepeHInpoOBaHHOMY 3a4eTy
10 y4eOHOW JUCHUIUIMHE.

B Teuenne cemectpa ISl OMycKa K dK3aMeHy WM Au(epeHIIMpOBaHHOMY 3aueTy
CTYJIEHTY HE0OXOMMO cJIaTh He MeHee 75% mabopaTOpHBIX U MPAKTHIECKUX padoT.

11.6. MeToauueckue yka3zaHus A OOy4aroUIMXcsl MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  arTectanus  oOydarloluxcs  MpeaycMaTpuBaeT  OILICHHWBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ce0st:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOydJalomuMCs B TIpOIEcce
I/ISY‘IGHI/H[ BCGI71 JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOﬂTGHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHHO». JK3aMEH MOKET MPOXOIUTH B
BHJIC YCTHOTO OIPOCA UM TECTUPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




