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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 «YIpaBliEHUE KAaueCTBOM B IPOU3BOJICTBEHHO-
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 MAaTEMAaTHKU»

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

OIIK-3 «Cmnoco0OeH uCrnoyib30BaTh (yHAAMEHTAJIbHBIC 3HAHUS I PEIICHHs] 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.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTpPHUBAET ClEAyoUme (opMbl OpraHU3aluu
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora.

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

OO0mias TpyJOEMKOCTh OCBOCHHMSI JUCLHUIUIMHBI COCTaBisieT 12 3adeTHbIX eauHui, 432
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAMH HEOOXOAMMBIX 3HAHUH 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 pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH OO0JIaaTh CICAYIONTUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBanue Kon n HauMeHoBaHME HHAUKATOpa
KOMIICTCHIINH KOMIICTCHIUHU JIOCTYDKCHUST KOMIICTCHIIMH
OIIK-1.3.1 3HaTh OCHOBHBIC ITOJI0KEHHS,
OIIK-1 Cnocoben 3aKOHBI U METO/bl €CTECTBEHHBIX HAYK U
aHaJIN3UPOBATH MaTeMaTUKH
3a7a4u OIIK-1.Y.1 ymetb npumeHsTh 6a30BbIE
MpOoPECCHOHAIBHONW | €CTEeCTBEHHOHAYYHBIC U MaTEeMAaTUUECKUE
Ob6menpodeccuonanbHble
KOMITETEHIIHH JEATENbHOCTH Ha SHaHMA UL PELIeHN 3a/1a1
OCHOBE MOJIOKEHHH, | MpodheCcCHOHATBHOM IeITeTbHOCTH
3aKOHOB U METOJIOB OIIK-1.B.1 BnageThs HaBbIKAMU PEIICHUS
€CTECTBEHHBIX HAYK U | MPO(PECCUOHAIBHBIX 33]]a4 Ha OCHOBE
MaTeMaTUKU 0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKUX 3HAHUU
OIIK-2 Cnocoben
(dbopMynupoBaTh
3a1a4u OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aeibl
MpOPECCHOHAIBHONW | MAaTEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX
JIeSITEIbHOCTH Ha JTACITATIITAH
O6menpodeccuoHanbHbIE | OCHOBE 3HAHUM OIIK-2.B.1 BnaseTh HaBBIKAMHU PEIICHUS
KOMIIETEHIINHU pOoQUIBHBIX npodeccuoHaNbHBIX 337]a4 HA OCHOBE
paznenoB 0a30BBIX 3HAHUI B 00JIaCTH
MaTeMaTUYECKUX U paccMaTpuBaeMON MHKEHEPHOU
€CTECTBEHHOHAYYHBIX | IEATEIbHOCTH
JUACIUTUINH
(MoptyIieit)
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh METOMKH MOJIy4EHUS
HCITOJIb30BaTh MaTeMaTUYeCKUX MOJIEJIeH peaTbHbIX
dbyHIaMeHTaIbHbIE TEXHUYECKUX 00BEKTOB
3HaHus A pemenus | OIIK-3.Y.1 ymers npuMeHATh
0a30BbIX 33724 ¢dbyHIaMeHTallbHbIe 3HaHHs 0a30BbIX HAYK
O6menpodeccuoHaabHbIE | YIIPABICHUS JUISI IPUMEHEHUS B 3a/1a4ax
KOMIIETEHIIN U Ka4eCTBOM B pohecCHOHAEHOM IEATEILHOCTH C LETbI0
TEXHHYECCKUX COBEPIIICHCTBOBAHUS
CHUCTEMAX C IENbIO OIIK-3.B.1 BmageTh HaBbIKAMH
COBEPIIICHCTBOBAHUS | MPUMEHEHHs (PyHIAMEHTAILHBIX 3HAHUH B
B IIpo(hecCHOHANBHOM | paMKax 0a30BbIX 33[a4 yIpaBIeHUS B
eI TeIIbHOCTH TEXHHYECKHUX CHCTEMax




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumimHaa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:
— MaremaTnyeckuil aHaiu3
— JluneitHas anreOpa
— Teopus BeposTHOCTEM
3HaHUsA, TOJYYECHHbIE NPU HM3YyYEHWHM Marepuana JaHHOM JUCUUIUIMHBL, UMEKT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YYECHUU APYTUX JUCHUTLINH:
— DJIEKTPOHUKA
— DJEKTPOTEXHUUYECKUE U3MEPEHUS

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeCTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

. TpynoeMKoCTb 10 ceMecTpam
Bun yuebnoii pabotbl Bcero Nol Noo No3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHDL, 19/ 432 4/ 144 3/108 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyeckoi no020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 48 16 16 16
B TOM YHCJIC:
nekiuu (JI), (dac) 24 8 8 8
npakTudeckue/cemunapckue 3anatus (I13), 12 4 4 4
(dac)
naboparopusie pabotsl (JIP), (dac) 12 4 4 4
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (4Jac) 27 9 9 9
Camocmosmenvnas paboma, Bcero (dac) 357 119 83 155
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3., OK3.
DK3.%*%*) OK3.
[Ipumeuanue: **KaHz[Hz[aTCKHﬁ SK3aMeH
4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Paznensl, Tembl tucHMIUIMHBL | JIekiun I13 (C3) (uac) | JIP (wac) |KII (vac) |CPC (uac)
(gac)
Cemectp 1
Paznen 1. Mexanuka 4 2 2 40
Paznen 2. Konebanust v BOJHBI 2 1 2 40
Pasnen 3. Monexyisipaast pusuka 2 1 39




Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pasnen 4. DeKTprUYECTBO 4 2 2 28
Pasnen 5. Maruetusm 2 1 28
Pasnen 6. Onrrka 2 1 2 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pasnen 7. KBanroBast onruka 2 1 2 52
Paznen 8. KBanroBasi MexaHuKa 4 2 52
Pasnen 9. Craructuyeckas Gpu3uka 22 1 2 51
Hroro B cemectpe: 8 4 4 155
Hroro | 24 12 12 0| 357

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
Oo0y4JaromMMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUMOHHBIX 3aHATUH

Pazgemn 1. MexaHuka

[Ipenmer mexanuku. Mexanuyeckoe aBuwxkeHue. llonsarue cocrosHus u
JETEPMHUHU3M B KJIACCUYECKOM MEXaHHMKE. YPaBHEHUS IBWKECHUSA. [ paHHIbI
NIPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass M KBaHTOBAas
MEXaHuKa

KunemaTuka nBH)KEHHSI MaTepUalbHOM TOUYKH. CKOpPOCTh M YCKOpPEHUE.
HopManbHoe u KkacaTenpHOE YyCKOpeHUsA. Pananyc KpHUBHU3HBI TpPACKTOPHHU.
OcHoBHas 3ajaya KMHEMaTUKH MaTepHalbHOW TOYKU. KuHeMaruka IBH)KEHHS
aOCOJIIOTHO TBEpJOro Teiia. BpaieHue TBEpAOTO Teina BOKPYT HEMOJABUKHOU
ocH. CBA3b JIMHEMHBIX U YIJIOBBIX BEJIMYMH IPU BpallaTeIbHOM JBUKEHUH.

WnepunanpHele cucteMbl oTcyeTa. OCHOBHBIE 3aKOHBI KJIACCHYECKOMN
JUHAMUKU - 3akoHbl HproToHa. OCHOBHas 3ajaya JUHAMUKH MaTepHabHOU
Touku. Hemnepnumanbubie cucteMbl oTcueta. CHiibl MHEPIUH. 3aKOH COXPaHECHUS
uMmiynbca. LlenTp Macc u ero neuxenue. Cuctema IeHTpa Macce.

Mexannueckasi pabota u mourHocTh. Kunernueckast sneprus. [lons cui.
KoHcepBaTuBHBIE M AUCCUNATUBHBIE CUJIBL. Y CIIOBUE MOTEHUMUATBHOCTH IOJS
CUJI. 3aMKHYThIE M HE3aMKHYThIE€ CHCTEMBI. [loTeHIMaNbHAasT SHEPTUSI CUCTEMBI.
CBsi3b MEX1y MOTEHIMATBHON HEPTrUel U MOJEeM KOHCEPBATUBHBIX CUJ. 3aKOH
COXpAaHEHUs MeXaHUYeCKOU 3Heprunr. CUCTEMBI €MHUII.

MoOMEHT cuJibl U MOMEHT HUMITyJIbca. YPaBHEHHE MOMEHTOB. 3aKOH
COXpAHEHUsS MOMEHTAa WMIyJIbca. MOMEHT HUMIyJbca TBEPAOTO Tela




OTHOCUTEIIBHO HEMOJBMXKHOM och. MomeHT uHepuuu. OCHOBHOE ypaBHEHHE
AVMHAMHKHU BpallaTCIbHOIO0 ABWIKCHHUA TBEPAOIroO TCJa. Kunernueckas SHEPIUa
BpAIlIAIOIErocs TBEPIOTO Teja. YpaBHEHHs IBUKCHHS U YCIOBHUS PaBHOBECHS
TBEPJIOTO TeNa.

[Tpunuun oTHOcuTenbHOCTH [anunes, mnpeoOpasoBanust [ amumes.
[TocTynatsl cenuanbHON TeopuH oTHOcUTeNbHOCTH. [IpeodpasoBanus Jlopenma
u craenctBus u3 HuX. OCHOBBI PENSATUBUCTCKOW MexaHUKU. HHTepBai, ero
HHBAPUAHTHOCTb. PenstuBUCTCKUN ~ WMILYJIBC. OcHOBHOE  ypaBHEHHUE
PENATUBUCTCKON AUHAMUKU. KuHeTnueckas sHeprusi peasiTUBUCTCKON YaCTHUIIBI.
Ces3p Maccbl M dHepruu. CBsi3b MEXJy SHEpPruedl M HMIYJIbCOM YacTHIIBI.
OcHoBHbIE HJien 001Iel TeOpUH OTHOCUTEILHOCTH

Pasgen 2

®du3zuka KoaedaHuil ¥ BOJIH

['apmMoHMUeCKUld M aHrapMOHMYECKMHM OCHMWILIATOP (MaTeMaTHUYECKUN
MasTHUK, (QU3NYECKUN MasATHUK, KojeOaHMs IOJ ACHCTBUEM YIPYroW CHIIBI).
Cnoxenue kosneOanmii. DU3NYECKHI CMBICI CIEKTPAIBbHOTO PaA3I0KECHHUS.
Hudbdepennnanbioe  ypaBHeHHe  KojeOanuwii. CBoOOAHBIC, 3aTyxaroliue
KoseOaHus. BeiHnyxieHHble KoneOanus. PezonaHc.

KuHematrka BOJIHOBBIX IPOLIECCOB (IUIOCKUE U CEepUUECKHUE BOJIHBI).
Bonnosoe ypaBHenue. [Ipuniun cynepno3unuu. DHeprus BojaHsl. [loTok
sHepruu. MIHTeHcuBHOCTH BOIHBL. CTOsidas BosiHA. 3ByK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOM BOJIHBL. D¢ ekt Jlomnepa 1i1si 3ByKOBBIX BOJIH

Pasnen 3

MomnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
coctosiHus. BHyTpenHsisi sHeprus. KommuectBo Teruorsl. PaGora Tena npu
n3MeHeHun ero ooObema. IlepBoe Hauano TepmoauHamuku. Temmeparypa u
BHYTPEHHSAS HHEpPIrus Kak (QYHKLUUS COCTOAHUSA. TemIoeMKOCTb. DHTPONHMSL.
Bropoe u tperbe Hauana tepmoauHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [lopsanok u 6ecnopsiok B npupone. TepMoanHaMuuecKkue GyHKIUH.

WneanpHplii 123 (ypaBHEHHE COCTOSIHUSI, BHYTPEHHSs JHEpIus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaTbl, paboTa MNpH pa3IMyHBIX IpOLECcCaXx,
sHTponus). BepostHocTh 1 paykTyanuu. Pacnpenenennus Makcsenna. Ckopoctu
TEIUIOBOTO JIBWKEHUS MoyeKyld. CpenHsisi KUHETHUYECKas JHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETUYECKON TeOpUH UAeaIbHBIX ra3oB. Pacnpenenenue
bonbrumana. DHTponus U BeposATHOCTh. Da30Bble paBHOBECHS U NPEBPAILECHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHoca, KHHETUYECKUE
asiieHus. KonneHcupoBanHoe coctossHue. KnHeMaTnka U IMHaMUKA KUAKOCTEN
Y Ta30B.

Paszgen 4

DNEKTPUYECTBO.

DneKTpocTaTMKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTro
sapsina. 3akoH Kynona. Cuctemsl enunun. [Ipunuun cyneprosunuu. CucTembl
BAPSHKEHHBIX YACTHI. DJIEKTPUUECKHUI NUMoib. PaboTa cuil 3JeKTpoCTaTuuecKoro
mong. Teopema O IMPKYISAIUM BEKTOpa HaNpsHKeHHOCTU. lloTeHumanbHOCTH
DIICKTPOCTATHYECKOTO TOoJsl. HampskKeHHOCTh M MOTEHITHAI 3JIEKTPOCTATHUECKOTO
oy, cBI3b MexIy HUMH. Teopema 'aycca Juist 3J€KTpOCTaTHYECKOTo MO B
Bakyyme. [Ipumenenue teopemsl ['aycca k pacuery nosen.

OJnexkTpocTaTMKa B BemlecTBe. Tumbl audaekTpukoB. Ilomspuzanus
IudNeKTpukoB. CBOOOJHBIE M CBsI3aHHBIE  3apsiabl.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTh.  JlMdJeKTpuyeckas  MPOHUIAEMOCTb.  DJIEKTPHUECKOE
cmemienue (upaykuus). Teopema [aycca st sleKTpUYeckoro ToJs B
IU3JIEKTPUKE. Y CIOBUS Ha TpaHMIIE pasjiena ABYX TUAIEKTpUKoB. [lose BHYTpH
MPOBOJHMKA HW Yy ero moBepxHocTH. OOmas 3agada dJIEKTPOCTATHKHU.
DJIEeKTPOEMKOCTh ITPOBOIHHUKA.




Konpaencaropsl. DHEprusi CUCTEMBbl JIEKTPUUECKUX 3aAPANIOB. DHEPTHs
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHash IUIOTHOCTh JHEPTUM  AJNEKTPHUECKOTO
OIS

VYcnoBuss  CylIeCTBOBaHUS  3JEKTPUYECKOIO  TOKA.  YpaBHEHHUE
HEMPEpPBIBHOCTU.  DJEKTPOABIKYIIAs  cuja. HemoTeHIMalbHOCTh  MOJS
CTOPOHHUX cwil. 3akoHbl Oma wu Jxoyns-JleHna B UHTErpaJibHOM U
muddepeHnranbHon hopmax.

Pasnen 5

DIIeKTpOAMHAMUKA

Marnutocraruka B Beuectse. HamarunueHHOCTh. MoJIeKyIsIpHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi NpOHULAEMOCTh. HamnpsikeHHOCTh
MarHMTHOrO nojs. 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 uHayktuBHOCTh. OObeMHas IIOTHOCTD SHEPTUU
MarHuTHoro noss. BuxpeBoe snektpuueckoe mnoise. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTtepuaibable ypaBHeHUs. KBa3ucralunoHapHble TOKU.
WuBapuaHTHOCTh ypaBHeHHMHd MakcBela OTHOCHTEIBHO IPeoOpa3oBaHHN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJMHAMUKE.

Pasmen 6

Orntuka.

BonHoBoe ypaBHeHME Uil 3JIEKTPOMArHUTHOM  BOiHBL. — CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. Bekrop IloitnTuara. MHTEHCHMBHOCTH cBeTa. Dddekt
Jomiepa sl 3J€KTPOMarHUTHBIX BOJIH. OTpakeHHE U IPEIOMJICHUE CBETA.
Ontuueckoe wu3obpaxkenue. Ilpuanun Depma. HHTepdepeHmus cBera.
KorepentHocts u  MoHOXpoMmMaTHuHOCTh. [udpakmus csera. [IpuHiun
I'rolirenca-®penens. Meton 300 @penens. Judpakmus Opayrrodepa Ha mIeTu
u audpakuuoHHoN pemietke. ['onorpaduu. EcrecTBeHHBINH M MOISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa Nmpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [IBoiiHoe nyuenpenomienue. HopmanbHas u aHoMainbHas
mucnepcusi. @a3oBas u rpynmnosas ckopoctu. @opmyia Panest. Dnementsl @ypre
- ONTHUKHU.

Pasnen 7

KBanrtoBas ontuka

TermnoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHbl u3TydeHUs
abcomroTHO YepHoro Tena. KBanTtoBas runote3a u ¢popmyna [Inanka. KBantosas
ontuka. Poroaddekr, omnbitel CtoneroBa. @DoroHbl. JlaBieHue cBerta.
Kopmyckynsipo-BostHOBOM nyanusm s ceera. Dddext Kommnrona.

Pasgen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BOIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BoiH ne bpoins. BonHoBoit maker. CTaTHCTHYECKOE HCTOJIKOBAaHUE BOJH JI€
bpoiins. [punuun neonpeneneHHoctu ['eiizenGepra. BonmHoBas ¢yHkius, ee
OCHOBHBbIE cBoMcTBa. OmepaTopsl (uU3MYECKUX BeIUMYMH. BpemeHHoe U
cranvoHapHoe ypaBHeHue Illpenunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHus JnBrkeHHs. (CBoOomHas yactuia. Yactuma B O€CKOHEYHOMH
oTeHUuanbHoU sime. KBanToBbIN ociwstop. Hynesas sHeprus, HyleBble
koneOanus. IlpoxokneHue  yacTUIBl 4Yepe3 MOTEHUUAIbHBIA  Oaphbep.
TynuenbHbIN 3 PeKT.

ATOoM BoOJOpoAa B KBAaHTOBOW MexaHWke. KBaHTOBBIE 4yuca.
OpOuTanbHBIl MEXaHWYECKMH M MarHUTHBIA MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Illtepna u ['epnaxa. Cnun
asekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHKpodacTHll. depMHOHBI U OO30HBI.
CumMeTpusi BOJHOBOM (PYHKIIMM CHUCTEMBl OJMHAKOBBIX uacTHll. [lpuHimn




[Taymu. OOBsicHeHHe TepuoauyYecKord cuctembl 3iemeHToB J[.M.MeHnneneena.
DHepreTU4ecKuil CieKTp aToMOB M MoJieKyJl. [Ipupona XUMHUYECKOM CBSI3H.

Pasnen 9

Cratuctuueckas Gpusuka

Craructuueckuit  Meroa. dazoBoe mnpocTpaHcTBO. Pacmpenenenue
I'u66ca. Craructuyeckoe ucCTONKOBaHUE OHHTponuu. CBoOOAHAs SHEPrus.
CraTuCcTHUECKOE OIIMCaHHUuC KBaHTOBOM CHUCTCMBI, pasinduc MCKIAY

KBAaHTOBOMEXAHUYECKOM M CTAaTHCTHYECKOW BeposTHocTsIMHU. Kitaccnueckas
cratuctuka Makcsemia-bonenmana. KBantosele cratuctuku ®epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE pa3IUYHbIX CTATUCTHUK.

Pacnpenenenne ®@epmu-Jupaka ais 3JEKTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIA AJIEKTPOHHbBIN
ra3. OJIEKTPOHHAsI TEIUIOEMKOCTb. TEIUIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kiaccuueckas teopust, Teopus DitHmreitHa u Jle6as. @ononbl. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne TeMbl MPaKTUYECKUX PopmbI TpynoeMKocTb, |IPaKTHYECKOM |pasaena
/o 3aHATAN TIPAKTHHCCKUX (dac) MMOJTOTOBKH, | JUCLIUII
SatATHH (dac) JIUHBI
Cewmectp 1
Kunematuka u Pemrenue 3agau 1 1 1
1 | nuHamuka
MAaTepHAIbHON TOUYKHU
Kunemaruka u Pemtenue 3amau 1 1 1
2 | qguHamMuKa aOCOJIFOTHO
TBEPJIOTO Tea
Kunematuka u Pemenue 3amau 1 1 2
3 | IMHAMUKa KoJaeOaHui
MonexkynspHo- Pemienue 3agau 1 1 3
4 | KuHeTH4YecKas Teopus
Cemectp 2
1 | HanpsbxkeHHOCTH u Pemenue 3agau 1 1 4
IMOTEHITHA
AIEKTPOCTATUYECKOTO
OISt
2 | JIBmwkeHue Pemrenue 3amau 1 1 4
3apsOKEHHBIX YacTUIl B
ANEKTPOCTATHYECKOM
roJje
3 | UHIyKIIMs MarHUTHOTO Pemrenue 3amau 1 1 5
MOJIA. Cuel B
MAarHMTHBIX MOJIIX
4 | Uutepdepenums, Pemenue 3anau 1 1 6
nudpaxus,
MOJIIpU3aIUs
Cemectp 3
1 | TemmoBoe w3MyUYeHUE, Pemenue 3agau 1 1 7
dbotorhdext




2 | Atom BOJIOpO/A. Pemtenue 3amay 1 1 8
ITocTtynatel bopa
3 | YpaBHeHue Pemenue 3amau 1 1 8
[Ipenunrepa
IToTennuansHEIe
Oapbephbl
4 | KBanTtoBas CTaTUCTHKA Pemenue 3amau 1 1 9
Bcero 12
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHUIECKOH | pasjeiia
/1 (dac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 1
1 | MastHuk MakcBesia 2 1
2 | Maremarnyeckuii 1 00OPOTHBIN MassTHUKH 2 2
Cemectp 2
1 | Onpenenenne 3€KTPOEMKOCTH KOHJIEHCATOPA 2 4
2 | Konpna Herorona 2 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIyYEHUs 2 7
2 | OmpeneneHue MMPUHBL 3alPEIICHHON 30HBI 2 9
MIOJTYITPOBOTHUKA
Bcero 12
4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO
4.6. CamocrosTenbHas padoTa 00yJaronXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.
Tabnuua 7 — Bugsl caMoCTOsTeNIbHON pabOThI U €€ TPYJI0EMKOCTb
. Bceero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bua camocrositensHOM paboThI
qac qac qac qac
1 2 3 4 5
N3yueHne TeopeTnyecKoro Marepuasia 90 30 21 39
nucturuael (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 90 30 21 39
ycneBaemoctu (TKVY)
Kontposbuble paboTsl 3a04HruKOB (KP3) 87 29 20 38
[ToaroToBka K MpoOMEKyTOUHOI 90 30 21 39
atrectrauuu (ITA)
Bcero: | 357 119 83 155

5. [lepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIFHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)




Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSITEIILHON pabOThl OOYJarOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUH NMpHUBEeH B TadIuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KommuecTBo 9K3eMILTSIPOB B
HIudp bubnuorpaduyeckas ccruika / URL ampec oubnmoTexe
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

CagenbeB U.B. Kypc o0mieit puzuku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4),I'C(94), 'CU3(1)
Mexannka. MonekymsipHas pu3mnka

CagenbeB U.B. Kypc obmelt husuku:
VYyebnoe nocodue B 3 1. 2014. T.2.
DNEeKTPUUECTBO U MarHeTu3M. BosHbL.
Ornruka.

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

CagenweB U.B. Kypc o0uieit ¢pusuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (hu3HKa. ®O(4),'C(91), 'CU3(1)
®u3suka TBepAOro rena. Pu3nka aTOMHOIO
SIpa ¥ 2JICMEHTAPHBIX YaCTHUI

CagenbeB U.B. Kypc ¢usuku: YueGHOe

[53(075) nocodue B 3.1. T.2. DnekTpudecTBo.
Cl12 Kone6anus u BonHbl. BomHOBas ontuka. P0OE@), TCO8)
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B83] VP I'C(133), FCU3(1), IT(6)
[5$(7067]5) Tpodumosa T.1. Kype dusuicu, 2007, ®O(3), TC(27

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLHUILIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec Hanmenosanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

‘ Ne i/ ‘ HaumeHnoBanue



http://lib.aanet.ru/

‘ He mpenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/11 0a3bl (Ipu HEOOXOTUMOCTH )
1 | JlekimoHHas ayiuTopus
2 | CnenmanusupoBaHHas jaboparopust «MexaHnKa 31-04
3 | CneumanusupoBaHHas 1aboparopus « ANEKTPOMArHeTU3M 32-04
4 | CrnenmanusupoBanHas gadoparopust «OnNTHKa» 32-06
5 | CneumanusupoBanHas 1adboparopus «KBanrtoBas duszuka 32-03, 32-05

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEKYTOUYHOH aTTECTalluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTAIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpHUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBmia
UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIBLHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIE HAYYHBIE TIOJOKECHUS C TPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIEIMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MIOJI0KEHUS;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
n/n MHAMKATOpa
CemecTp 1
1 OcHoBHbIE KHHEMaTHYECKHE MOHATHS. KnHeMaTnka MaTepuanbHOU OIIK-1.3.1
TOYKH. CKOPOCTh U YCKOPEHUE MATEPUAIBHON TOUKH

2 Y ckopeHue py MJI0CKOM KPUBOJIIMHEHHOM JIBUKEHUH OIIK-1.V.1
3 Kunemaruka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b JTMHEWHBIX U YTJIOBBIX BETUYHUH OIIK-2.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH 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 3axoHbl Kenuiepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-3.3.1
9 [TpuHUUI neTepMUHU3MA OIlK-1.3.1
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-2.3.1




11 TeopeMa 0 ABUKEHUU LIEHTPA MacC OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.3.1
13 MOMEHT CHJIBI U MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa OIIK-3.3.1
14 CekTopualibHast CKOPOCTh OIIK-3.VY.1
15 Pabota, MOIITHOCTh ¥ KMHETUYECKAs SHEPTUS OIIK-1.B.1
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIbI OIIK-2.3.1
17 IToTeHumanbHas YHEPIUs, 3a4KOH COXPAHEHUS MEXAHUYECKOU SHEPrUu OIIK-1.3.1
18 MomeHT nHepuuu OIIK-2.B.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MomeHT umnyibca abCOJIIOTHO TBEPOTO Teja OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabora u momntHocTh Bpamenust ATT OIIK-1.3.1
21 [TpuHIM OTHOCHUTENBLHOCTH [ amues OIIK-2.3.1
22 DxcnepuMeHTanbHble npeanocsuiku CTO OIIK-3.B.1
23 [Tocrynarts! DitHmTeliHa, npeodpa3zoBanus JlopeHma OIIK-3.3.1
24 CrnenctBust u3 npeobOpazoBanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 WuTeppan OIIK-1.3.1
26 PenstuBucTCcKasg UHAMUKA OIIK-1.3.1
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTHU. [ IpUHIIMI DKBUBAJIEHTHOCTH OIIK-1.3.1
28 HeunepuuanbHble CHCTEMBI OTCUETA OIIK-1.3.1
29 JuddepenumanbHoe ypaBHeHHE KoneOaHUH NpYKUHHOTO MasTHUKa, ero | OIIK-1.B.1
peleHue
30 BekropHas nuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1
32 YcnoBust BOSHUKHOBEHHUS KOJIeOaHUH OIIK-2.3.1
33 dusndecKkuil 1 MaTeMaTHICCKUN MasSTHUKH OIIK-1.3.1
34 3aryxaromme KojieOaHus OIIK-1.3.1




35 Breinyxnennsie koneOanus. Pezonanc OIIK-3.3.1
36 CnoxxeHue Konebanuii 0HOTO HanpaBJIeHHs ¢ oquHakoBbiMU yacTotamu | OIIK-1.B.1
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHUi OIIK-1.B.1
38 BonHbl. OCHOBHBIE TTOHSTHS OIIK-1.3.1
39 YpaBHeHHE Oeryinei BOJHBI OIIK-1.3.1
40 BonnoBoe ypaBaenue. CKOpOCTh BOJHBI B YIIPYTOi cpefie OIIK-2.B.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEeHCUBHOCTH BOJIHBI OIIK-1.3.1
43 O dexr Homnepa OIIK-3.V.1
44 Hudpakus BonH. [Tpuniun ['roiireHca OIIK-1.3.1
45 WuTepdepeHius BoIH OT ABYX HCTOYHUKOB OIIK-1.B.1
46 Crosturie BOJHBI OIIK-3.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-1.3.1
48 Uneanbubiii Ta3. [laBieHne Ha CTEHKY cocyaa OIlIK-1.3.1
49 [TapameTpsl cOCTOSIHUSA, TEMIIEpATypa. Y paBHEHUE COCTOSIHUA, OIIK-3.B.1
GYHKIHS COCTOSTHUS
50 BHyTpeHHSIsI SHEpTHUs HICATBHOTO Ta3 OIlK-2.3.1
ol Pabora uneansHoro raza B pa3iMyHbIX TEPMOIMHAMUYICCKIX OIlK-1.V.1
MpOLIECCax.
52 [TepBoe Hayano TEPMOJAMHAMUKH. OIlK-1.3.1
53 AnmabaTuyeckuii mporecc. OIIK-3.3.1
54 [Mukn Kapnuo OIIK-1.3.1
55 Pabora TenoBoro aBurarens OIIK-1.B.1
56 O06paTMOCTh TEPMOAMHAMHUYECKHX MIPOLIECCOB, Teopembl KapHo OIIK-2.3.1
57 HepasenctBo Knaysnyca. DHTpOnHS OIlIK-1.3.1
58 DHTpOIHUS ¥ BEPOSTHOCTD OIlIK-1.3.1
59 bapomerpuueckas ¢popmyna. Pacipenenenne bonbiimana OIIK-1.3.1

Cemectp 2




1 Hanpsx€HHOCTB 251eKTprdecKoro mojst. [IpuHIun cyneprno3uimm OIIK-1.3.1
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-1.3.1
HUPKYJSuU BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
4 CunoBble IMHUY U 3KBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-2.3.1
6 Hanpsox€HHOCT M HOTEHUMAI AIEKTPUYECKOTO JUITONS OIIK-3.3.1
7 DIIeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-1.3.1
8 [TpOBOTHUKH B AJIEKTPUYESCKOM I10JIE OIIK-1.3.1
9 Husnextpuku. Bekrop anekrpuyeckoit nunaykuun. Teopema ["aycca amns OIIK-1.3.1
BekTopa D
10 ['pannunblie ycnoBus 1ig BeKTopoB D u E OIIK-1.3.1
11 DnekTpoéMKocTh. KoHeHcaTopbl OIIK-3.B.1
12 [TapamiensHOE ¥ TIOCIIEAOBATEIFHOE COSTUHEHUE KOHICHCATOPOB OIIK-2.B.1
13 DHeprus MEKTPUIECKOTO MO OIIK-2.3.1
14 OnekTpuueckuii Tok. [IMoTHOCTH TOKA OIIK-1.3.1
15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnaibHon hopMax OIIK-1.3.1
16 3akoH OMa 1J1 3aMKHYTOMH Lienu OIIK-1.3.1
17 3akonsl Jlxoyins — JIeHna B 0ObIKHOBEHHOM U auddepeHnnanbHoMl OIIK-1.3.1
dopmax.
18 MarauTtHas UHAYKIHS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlamuiaca
20 MaruuTHas HHIYKIUSA IPSMOro IPOBOJA C TOKOM OIIK-1.B.1
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-1.3.1
22 JumobHBINM MarHUTHBI MOMEHT. MarHuTHOE ToJie KOHTYpa ¢ TOKOM OIIK-3.3.1
23 MarauTtHas MHIYKIUS JIBYDKYIIEToCs 3apsaa. B3aumonelicTBue OIIK-1.V.1
JBWDKYIIUXCS 3aps/IOB
24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHATHOM I10JIE OIIK-1.B.1




25 Teopema o nupKyssuu BekTopa B OIIK-1.3.1
26 MaruutHasi UHAYKIUS TOPOUAa U COJICHOMU 1A OIIK-2.B.1
27 Mexanudeckas paboTa B MarHUTHOM T10JI€ OIIK-3.VY.1
28 MarnuTHsiii motok. Teopema ["aycca mist BekTopa B OIIK-1.3.1
29 MarguTHBIA TUIIOIs B MAarHUTHOM IIOJIE OIIK-2.3.1
30 Marneruku. Teopema o nupkyasnuu Bekropa H OIIK-1.3.1
31 SBnenue peppomarHeTuzma OIIK-1.B.1
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-1.V¥.1
33 Camounnykuus. Bzaumnuas uaaykius OIIK-3.3.1
34 DHeprusi MarHuTHOro MOJIst OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe mosie OIIK-2.3.1
36 Tok cmemeHwust OIIK-1.3.1
37 YpaBHeHust MakcBesia OIIK-1.3.1
38 BonHOBOE ypaBHEHHE 3JEKTPOMArHUTHOTO TOJIS OIIK-1.3.1
39 CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-3.3.1
40 3aKOHBI TIPEJIOMJICHHS i OTPAXKCHHSI CBETA OIIK-1.3.1
41 KorepenTHocTh cBETa OIIK-1.3.1
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpaxuus. [Ipunnun Itoiirenca — @penens OIIK-1.3.1
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1eau OIIK-1.3.1
45 Hucnepcus ceera OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-2.B.1
47 [Tonstpusanus cera OIIK-2.3.1
48 Crenenp nonsipuzanuu. 3akoH Mamtoca OIIK-3.B.1
Cemectp 3
1 TerutoBoe n3nydeHue OIIK-1.3.1
2 3aKOHBI U3TYyYEHUs aOCOIOTHO YEPHOTO TeIIa OIIK-1.3.1
3 ®opmyna Penes — JIxunca. Pacnipenenenne [1nanka OIIK-1.3.1




4 dotordp ekt OIIK-3.3.1
3) TopMO3HOE PEHTTE€HOBCKOE M3TyUeHNE OIIK-1.3.1
6 ®dotonbl. KopmyckyasipHO — BOJTHOBOW JTyalli3M JJIS CBETa OIIK-2.3.1
7 Dddext Komnrona. DmMnupudeckne 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-1.Y.1
BOJIOpOZA
8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-3.3.1
11 Bonus! ne bpoitns OIIK-2.3.1
12 Bonnosas ¢pynkuus OIIK-1.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CooTtHotieHne HeonpeaenéHuoctel I 'eizenoepra OIIK-1.3.1
15 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-2.B.1
16 MuxkpouacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHnuaabHoM siuke | OIIK-1.V.1
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OapbepoM OIIK-1.V¥.1
18 MukpoyacTuiia B HEMPOHUIIAEMOH cepe OIIK-1.V.1
19 ["apMoHMUeCKU OCIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanTOBBI1 poTaTop OIIK-1.3.1
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun I[Taynu OIIK-2.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-1.B.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-3.B.1
25 OHeprus CBs3U B MOJIEKYJIe OIIK-1.3.1
26 Pacnpenenenne @epmu - lupaka OIIK-3.3.1
27 Pacnipenenenne boze - DitHmTeitHA OIIK-1.3.1
28 DHepreTuyecKkue 30HbI B KpUCTAIax OIIK-2.3.1
29 ITpoBOAMMOCTB MOIYIIPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIIK-1.3.1




31 [Tpunuun paboTs! nazepa OIIK-1.3.1
32 Krnaccuueckas reopus Teroemkocts Jrononra u [Itu OIIK-1.3.1
33 KBanTOBast TEOpHsI TETNIOEMKOCTH DWHINITCHHA OIIK-1.3.1
34 KBanToBas Teopus tertoemkocTu Jlebas OIIK-2.3.1
35 KoHTakTHBIE ABIEHMS OIIK-1.B.1
Bomnpocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmauie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera I/IH,Z[I/II<KO;”[[0pa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Konx
WHIUKaTOpa

Tect 1

Bonnosas ¢pyHkius 1omkHa OBITE: a) TOJTBKO KOHEYHOM;
0)TOJILKO HENMPEPBHIBHOM; B)TOJIBKO OJJHO3HAUHOM; ') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

BriOepute npaBmiibHy0 GOPMYTUPOBKY Ul COOTHOIIEHUS
HEONPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

B) AX'At>h, 1) AE-At>

h

OIIK-3.V.1

Kakoe kBaHTOBOE UHMCIIO, 33/1a1011I€e COCTOSIHUE JIEKTPOHA B aTOME
BOJIOpPO/I,

ompezieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-1.V.1

JIJ1st p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATBLHBIII MOMEHT
umnysibca Ly paBeH:

a) 0, 6) 73, B) 12, r) h (h — nocrosnuas [Tnanka)

OIIK-1.B.1

depMUOHAMHU ABIIFIOTCS: a) BCE pa3psyKEHHbIE YaCTULIBI, 0)
YaCTHULIBI C MOJIYLIENIBIM CIIMHOM, B) YACTHIIBI C IIEITBIM
CIIMHOM, T') HEMTpaibHbIE YaCTUIBI

OIIK-1.V¥.1

CranuonapHoe ypasHenue llpéaunrepa umeer Bua: a) Ay+ Uy =

a® 2m
Ey; 0)— - Ay+ Uy =Ey B) Ay+ ?(E—U) y=0;r)

OIIK-1.B.1




;!2

Zm

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

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYECHUE MTPOCKIIMA MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MAarHUTHOI'O ITOJIA:

a)h: 6)2h; B)3h;

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSITHOCTH HAaXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

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

OIIK-1.V.1

Tect 2

KakoB ¢usudeckunii cCMbICT BOJTHOBOM GyHKIIUN?

a) MukpouacThIia mpeAcTaBiIsIeT COO0H BOJTHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OTNpeAeseT MIOTHOCTD
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUILIBI B) AHCamOJIb 9acTHUIl
BeJET ce0s Tak jke, KakK BOJHA.

OIIK-1.B.1

Bri6epute npaBuiibHY0 GOPMYITHUPOBKY JJIsi COOTHOIICHUS
HEOIpPEICTICHHOCTEN 1J1 YaCTUIIbI JICTAIIECH BJ0JIb OcH X ...

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

OIIK-1.B.1

Bpemennoe ypasuenue llIpénunrepa umeer sua:

AT Re A% .
a)—-—=—— AP+ U¥ 6)—— AP+ U¥=1h
i gt 2m 2m

Y
at’

2m .. d¥
B) AP+ re Y-U=-1h oo e ¥ =Y¥(x,y,z1); U=U(X,y,z,t)

OIIK-3.V.1

PannanbpHas IIOTHOCTh BEPOSITHOCTH [UIE OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MaKCUMYM IIpu: a) T = 273, 0)

L) )
r=—=,B) T =1 (I — paccTosHHE 3JIEKTPOHA JI0 S/Ipa, 11 — IMEePBBIH

OOPOBCKHI1 panyc)

OIIK-1.V.1

6. bo3oHamU SBISAIOTCS: a) BCe pa3psyKEHHbIE YaCTUIIbI, 0) YaCTUILIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIBI C LIEIBIM CIIUHOM, T')
HEHUTPAJIbHBIE YACTHIIBI

OIIK-1.B.1

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE uuciio n=3. OnpeaenuTe YUCI0 JIEKTPOHOB Ha STOU
000J104YKe, KOTOPBIE IMEIOT OJJUHAKOBEIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OIIK-1.V.1

8. YacTHiia HaX0AUTCS B IIOTEHIIMATIBHON SIME MIUPUHOH .
CooterctBre Mexy unciaoM N Toyek, rJie BOJTHOBAsT PYHKIIHS
oOparaercsi B HyJIb B UHTepBaie 0<X<|, u KBAaHTOBBIM YHCIIOM N
BBITJISIAUT TaK

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

OIIK-1.B.1

12. CnimHOBOE TMPOMAarHUTHOE OTHOIICHHE JIJIsl AJIEKTPOHA PaBHO:

g g 2=
a) e’ 6) ;5 B);

OIIK-1.V.1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT
1 KonTponpHas paborta «MexaHnka, KOJIeOaHUS U BOJTHBI

2 KonTponbHas pabota «Q1eKTpoMarHeTH3M, ONTHKA»

3 KonrponbHas pabora «KBantoBas puznkar»

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisl 00y4aroMUXCsl 10 OCBOCHUIO UCIUIITUHbBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HAHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ NpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCHUILIMHAMU.

[lnaHupyeMbl pe3yabTaThl P OCBOSHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepraa;

— TIOJIyu€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOH TeMe;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATENIEM;

— pa3BuTHEe INpO(EeCcCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K  MpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUS HAayKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayyuTcsd MeTOAMYEeCKH oOpalaTbiBaTh MaTepuasl (BBLACIATH IJIABHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JlekunoHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Metoauveckue ykazaHUs sl OOYYAIOIIUXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATUNA
[IpakTrueckoe 3aHITHE SBISIETCS OJHOW W3 OCHOBHBIX ()OPM OpraHM3aIuy y4eOHOTO

mponecca, 3aKjrovaronascda B BbIIIOJITHCHUN O6y‘IaIOIJ_II/IMI/IC}I noa pyKoOBOACTBOM IpCTIoAaBaTCIsA
KOMIIJICKCa y‘-Ie6HBIX 3aJlaHUil C 1IENbIO YCBOCHUA HAYUYHO-TCOPCTHYCCKUX OCHOB yqe6H0171
JAUCILMITIIIMHBI, HpI/IO6peTeHI/IH yMeHI/Iﬁ 1 HaBBIKOB, OIIbITa TBOpquKOf/'I ACATCIIBHOCTH.




[esnpro MPaKTUYECKOTO 3aHATUS AJIs 00ydaroLierocs sBIsETCsS NPUBUTHE 00yUaroIeMcst
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMcsl MPAaKTHYECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOsieHue, pacIlupeHUe M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSATENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMU M METOJMKAMHU H3y4eHUsS KOHKPETHOW yueOHOIl
JUCLIUIIVHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHWH JUIS
BBITIOJIHEHMS 3a/1aHNN;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

—  DOyHKUMM OPAKTUYECKUX 3aHSATHMN:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroOLIas;

— BOCIHTATENbHAS.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOMIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATHUSM
[oJIpa3esisaoTCs Ha:

— O3HaKOMMTEJbHBIE, IPOBOJAUMBIE C LEJIbI0 3aKpeIUIeHUS W KOHKpETH3aluu
U3Y4YEHHOT'O TEOPETUYECKOTO MaTepuaa;

— aHaJIUTUYECKHE, CTaBsILUE CBOCH LIEJIbIO MOJIyYeHHEe HOBOM MH(OpMaIUK Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBS3aHHbIE C MOJYyYEeHHEM HOBOW MH(OpMAIMK MYyTEM CaMOCTOSATEIBHO
BbIOPAHHBIX MOAXO0J0B K PELICHUIO 3a/1ay.

@®opMbl OpraHu3allMd MPAKTUYECKUX 3aHATUNA OIpPENessloTC B COOTBETCTBUU CO
cnenupuYecKuM OCOOEHHOCTSAMM Y4E€OHOW TUCHUIUIMHBI U LelsIMH o0ydeHus. OHU MOTYT
IIPOBOAMUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CHUTYAlMOHHBIX 3a/a4, 3aHATUs 10
MOJIEIUPOBAHUIO  PEAJbHBIX  YCJIOBUM, JIEJOBBIE WIPhl, HUIPOBOE  IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHTHS, BbIE3/IHbIE 3aHATHS B OpraHu3auuu (IpeanpusaTus), 1ejaoBas yueOHas
Urpa, poJsieBass HWrpa, IICUXOJOTMYECKMH TPEHWHI, KEHC, MO3TOBOM IITYypM, TIPYIIIOBbIE
JUCKYCCHH);

— B HE MHTEPAaKTUBHOW (hopMme (BBIOJHEHHE YIpPaKHEHUH, pellleHHe THIOBBIX 3a/ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

Metoauka npoBeleHUsl MPAKTUYECKOTO 3aHSATHS MOXKET ObIThb pazIu4HOM, MpPU ITOM
Ba)XHO JIOCTM KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeboBanust K MPOBEACHUIO MPAKTUYECKUX 3aHITUIN

[IpakTuyeckue 3aHATUS TPOBOJATCS B BHUAE OOCYKICHHS OCHOBHBIX THIIOB 3ajad,
CBSA3aHHBIX C TEOPETUYECKUMH BOIIPOCAMHU, pACCMaTPUBAEMBbIMM B JIEKIIMOHHOM KYpce U B BHUJIE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BOZHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHaa.

Meronuueckue yKazaHUS [0 TIPOBEJIEHHIO NPAKTUYECKUX 3aHATHH TPUBEACHBI B
CIEMYIONUX TOCOoOusIX uMermmuxcs B oubmmorexke 'YAIlI B HameuaTaHHOM M 3JIEKTPOHHOM
BUJIE:



1. Mexanuka. Konebanus u BoiHbl. Tepmoamnamuka. Coopuuk 3amau /.M. KoBanenko,
FO.A. Ky3unenos, M.H.Kynsourikas, H.I1.JlaBpoBckas, H.H.Jluteunosa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. IIpununko, E.B. Xonunesa. 10.H.
[apes, B.b.1llanun, b.®.1ludpun, C.5. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Ontuka. CoOopuuk 3amau. /MU, Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunoa, E.B. PyrskoB. IO.H. Llapes, b.®.llludppun, C.A.
[Mepbak 2013. 80 c.

3. KBanroBass ¢usmuka. CoOopuuk 3amau //, L. Kosanenko, H.IL JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, 1O.H.
Hapes, C.A Ulepdak, 2004, 56¢.

11.3. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS 110 BBITIOJHEHHIO J1a00paTOPHBIX
pabor
B xome BbImoiHEHUs 71a00paTOPHBIX padoTa OOYYAIIUKCA TOJKCH YIIIyOUTh H

3aKpenuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJUKON U TEXHUKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 33/1a4 y 00 y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILIMHBL,

— 3aKpeIuIeHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue u TpeOOBAHUS K NIPOBEJCHHIO J1a00PATOPHBIX padoT

B Teuenue cemecTpa Kaxablil CTYIEHT B COOTBETCTBMM C pabodell MpOrpaMmoil mo
qucuuiuiiHe Pu3nka TOJKEH BBIOJIHUTH ONPEENIEHHOE YUCIIO J1abopaTopHbIX padoT. Ha
KaXIylo J1adopaTopHyl0 paldOTy IUIaHMpPYETCs HE MEHee [BYX 3aHATHIl: OJHO — Ha
BBINIOJIHEHUE HM3MEpPEHUil, U OJHO — Ha 3amuTy oTueTa. OTYET MUIIETCS HE BO BpeMs
3aHATHH, a JOMa WK B OUOINOTEKE.

B nauane cemecTpa 10 Havaja 3aHATUI CTYJEHT JOJDKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE 0€30MacCHOCTU NMPH MPOBEACHUH J1abopaTOpHbIX paboT mo ¢usuke. Ilpoxoxaenue
UHCTpYKTaXa (UKCUpyeTCs B CHENMaIbHOM IKypHajle; TaM HYXHO 00s3aTelabHO
pacnucaThCsl.

B naGopaTtopuio CTYAEHTBl HOJKEH NPUXOAUTh IMOATOTOBJIEHHBIMM K HAa3HAUYCHHOMN
pabote. Heob6xonumo 3apaHee NpoYUTaTh ONUCAHUE PAOOTHI U TEOPETHUUECKUE CBEICHMS U3
COOTBETCTBYIOIIETO pasjena Kypca. He 3a0biBaiiTe O pEeKOMEHJIOBAaHHOW JHUTEpaType H
00s13aTeNIbHO MOJTy4nTe B OMOIHOTEKE BCE MOCOOMS, BBITyCKaeMble Kadeapoil.



BrimonHsaTe paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCe A0MYyCcKa, TOJYISHHOTO MOCTe
Oecenpl ¢ mpenogaBareneM. [IpenomgaBaTens T10KeH YOSIUTHCS, YTO CTYACHT TOHUMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOII01aTh U UCCIICA0BATh;

Kakasi 11eJIb Nepe]l HUM MOCTaBJICHA;

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomyuyeHHbI# HOMyCcK K paboTe OTMEUaeTcs MpenogaBaTeeM B KypHale.

B mpouecce BhimonHEHHsST Ta00pPaTOpPHOH pabOTHI HYKHO O0S3aTENbHO 3aroJIHHUTH
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIa HECKOJIBKUMHU CTYJICHTaMU BMECTE He aomyckaercs. [IpoTokon
BeneTcs Ha aucTe GpopmaTta A4. B mpoTokosie J0KHO ObITh OTPasKEHO:

TOYHOE TIIOJJHOE Ha3BaHWE W HOMEp Ja0OpaTOpHOW pabOThI B COOTBETCTBUHU C
METOJUYECKHUM ITOCOOHEM;

bamMuHsl, THULKMAIBI CTYJICHTa © HOMED TPYIIIIHI,

dbaMusa U UHULMAIIBI TTPETIO1aBaTelIs;

TabnuIa TEXHUYECKUX XAPaKTEPUCTHK HM3MEPUTENIbHBIX MPUOOPOB (HazBaHUE MpHOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3ybTaThl U3MEPECHUN;

JlaTta U MOJINKUCh CTYACHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WJIM TENEBOMU
pyuKoil. 3anuch HAOIIOACHUHN U JaHHBIX KapaHAAIlIoM He JOMYCKAeTCs, KapaHaaloM MOXKHO
JUIIb YePTUTH TabIuLbl U rpaduku. Benenre «4epHOBUKOB MPOTOKOJIA» U MEPEeNUChIBAaHUE
UX B KOHIIE 3aHATUS HAYUCTO HE PEKOMEHAYETCs, ATO HEHY)XHas TpaTa BpPEMEHU U
BO3MOKHOCTB JIOITYCTUTh OIMMUOKY TpH IepenuchiBanui. CTapaTelbHOCTh U aKKYpPaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoOHYaHWYU W3MEPEHUH TTPOTOKOJI 0053aTEIBLHO JACTCS HA MOJITHACH TPETOIaBaTeo.
be3 oToil moammcH TPOTOKON CUHMTAETCS HEACUCTBUTENbHBIM. I[loamuck cTyaeHTa B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYACT 3a BCE MPOBEJCHHBIC W3MEPEHUs, a TMOAMNHUCH
MpenoiaBaTelisi 03HavaeT, yTo paboTa IeHMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JEUCTBUTEIIBHO TTOJIYYEHbl UMEHHO TEM CTYJEHTOM, KOTOPBIN COCTaBUIJI MPOTOKOJI.

[To pe3ynbraram, 3aUKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHHM, CTYIEHT JOMAa IHIIET
OTYET ¥ 3alUINaeT ero Ha ciexyronieM 3aHatuu. [Ipu 3ammre oTd4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI 1O TEOPUU HW3YY4aeMOTO SIBIICHUS W MO TOJYYCHHBIM pe3ysbTaTaM. 3a
NPHUHITHIA OTYET MPETOoaBaTebh BBHICTABISET CTYACHTY OIEHKY M IOCJIE ATOTO0 COOOIIaeT
HOMED M Ha3BaHHE CIIeAYIOIIeH 1abopaTopHOI pabOTHI.

Crpykrypa u popma oTuera o 1adopaTropHoii padore
OT4eT JOKEH coiepkKaTh CIAEAYIONINE Pa3/Iebl:
1. Ienb paGoTHI.
Ona cdopmynupoBaHa B OIKUCAaHUU JIADOpATOPHOW pabOTHI, OTTyJa €€ CIEayeT
MePEnncaTh.
2. Onnucanue J1abopaTOPHOH YCTaHOBKH.



Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHYMTHCS
(GYHKIIMOHATBHOM HIIN AJIEKTPUUYECKON cXxeMoil ycTaHOBKU. He Hy>)KHO MPUBOJIUTH BHELTHETO
BuJa pubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT U IEPEUUCIUTDh U3MEPUTETHHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
NPOM3BOJATCS BBIYUCIICHUS UCCIeAyeMbIX BenuuuH. CieBa B GpopMyse TOKHO CTOSThH TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore mim m3BecTHO. Bce
MPUBEICHHBIE POPMYIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyTOUHbBIE BBIPRXKEHHSI B TOM pa3zelie MPUBOAUTH HE HYKHO.
@®opmynbl 71 BBIYHCIEHUS TMOTPEITHOCTEH W TMPOBENEHUS MaTeMaTU4YecKOl o0paboTKu
pE3yJIbTaTOB U3MEPEHUM B 3TOM pazjiesie TOKE HE IPUBOJATCS.

4. Pe3ynbTaThl U3MEPEHUN U BHIYUCIICHU.

B »TOM pa3zzmene ordyera JOKHBI ObITH MPUBEIAEHBI BCE M3MEPEHHBIE U BBIYHUCICHHbBIE
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BHUJE HAIVSAHBIX Tabmuu. B
MPUBOJMMBIX 3HAYCHUSX HEIB3S OCTaBIISATH JIMIIHHUE ACCITHYHBIC pa3psnabl (moapobHee 00
ATOM TIOWIET pedb Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. [Ipumepsl BHIYUCIICHUN.

B stom pasnene oryeTta I0JKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyie. DTOT pasaen HyX eH Ui TOro, YTOObI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSX WIA HM3MEPEHUSX, €CIIH
TaKOBBIE BCTPETATCSI.

6. Beruucienue norpeniHocTen.

B oatom pasgene ordera MODKHBI OBITH TPEACTABICHBI (OPMYIBI, 1O KOTOPHIM
MPOBOAMIIACH MaTeMaTHdeckas oO0paboTka pe3ynbTaToB U3MepeHui. J{OMKHBI OBITH
BbIBEJICHBl (OPMYJIbI, 1O KOTOPHIM BBIUHUCISUIMCh CHCTEMATUYECKUE U  ClydallHbIe
NOTPEIIHOCTH U MPEICTABICHBI TPUMEPbI BBIYUCICHUN MO KaX 101 U3 HUX.

OTOT pa3fen oTyeTa cCaMblil CHOXHBIA Ans cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuook. Teopust nmorpentHocTeil 00bI4YHO ObIBAaET HamucaHa
JUI TIOATOTOBJIIEHHOTO YHUTATENs, 3HAKOMOrO C BBICIIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME M W3IIOKUTH
MaTepual Mo BO3MOXHOCTH TPOCTO.

7. I'padmku 1 pUCYHKH.

He6onpmume rpaduku 1 pucyHKH pa3MelIaloTcsi B TeKCTe, a Oonblue - popmara A4 -
NPUBOJATCS HA OTICIBHOM JjHcTe. B a1000M ciyyae OHM JOJKHBI OBITH MOJANHUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJDKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTenbHO
BBITMIOJHSIOTCA HAa MHJUITMMETpoBOM Oymare. Ha kaxkgol ocu JOMKHO ObITH 0003HAYEHO,
Kakas BeJIMYMHA U B KaKUX €IMHUIAX BJOJH HEE OTKJIaabIBaeTcs. Ha caMux OCSIX MOJIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIE Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE
AKCIIEPUMEHTAILHBIE TOYKH, W TPOBOJUTCS COSAMHsIONAas uxX JMHUAA. OKOJIO OIHON WiIH



HECKOJIBKMX TOYEK OTKJIAJBIBAIOTCA CUCTEMATUYECKUE IIOTPEIIHOCTA COOTBETCTBYIOLIMX
u3MepeHuit (moapodHee 06 ITOM MONAET peub HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnmene otuera HY)XHO TMOJBECTH HWTOT MpojaenaHHOW pabotel. Cnemyer
HaIlACaTh, KAKKE MOYyYEHbI BEJIMYHMHBI, U C KAKUMU ITOIPEIIHOCTSIMU.

Ecnu u3mepenus: mpoBOAMINCH Pa3HBIMH METOJIaMH, TO 00s3aTENIbHO HYKHO CPaBHHUTH
OTH PE3yJIbTaThl U UX IOIPEIIHOCTH, CAENATh 3aKIOYEHUE, KAKOM METOJ JIy4lle, TOYHEe,
yaoOHee.

Ecnu m3BecTHO TaObiMyHOE 3HAYCHHE M3MEPEHHON BENUYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHUTB €TI0 C ITOJYYECHHBIM Ha OIBITE 3HAYEHUEM U J1aTh APTYMEHTUPOBAHHOE 3aKJIFOYEHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B paGote 3HaueHus OAHOM M TOW K€ BETUYMHBI MOJYYECHBI IKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaThl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0UeHNe 00 UX COBMAJCHUH WM HECOBIAJACHUU.

B ciywae, xorma Mexay CpaBHUBAa€MbIMU BEIMYMHAMU HMEIOTCSA HEIOIyCTHMBIE
PacX0XkKAE€HHUS, ITO HYKHO 00s13aTeJIbHO OTMETUTh B OTYETE U BBICKA3aTh MPEANOIOKEHUE O
BO3MOXHBIX IPUYMHAX ITOTO HECOBIAJACHHSI.

Ecmu B paboTe cTaBMIOCH HENBI0 MPOBEPHUTHh KAaKOW-TO (YM3MUECKUIA 3aKOH WU U3YYHTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

Bb1BO/ TOMIKEH COOTBETCTBOBATH LIETIH PAOOTHI.

TpebGoBanus k oopMIIEeHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

Otuer no naboparopHoii paboTe AOKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy pamMKy pHUCOBaTh Ha JIMCTaX HE HYKHO, HO U
3acTylaTh 3a Hee HE cleqyeT. B paMke B BEpXHEM I0JI€ HYXKHO JIMIIb ITOCTaBUTh HOMEpP
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHNM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath oT pyku. Eciam Bel ncnonp3yere dyxkue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIC» OIMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTOpble Bbl mogcMoTpenu y KOro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenogasarens. OH MOJACKAaKET WU IPOBEPUT, NTPABUIIBHO JIU Yy Bac
IIOJTy4HIIOCH.

TutynapHbIA THCT PpabOTHl MOXKET OBITH HANMCAH OT PYKM WJIM HaledyaTaH Ha MpPUHTEpE.
DJIEKTpOHHAs BEpCHsl TUTYJIBHOTO JIMCTa HaxoauTcs Ha caite 'Y Alla.

Meroanueckre ykazaHus 10 BBIMOJIHEHHIO JJA0OpAaTOPHBIX PadOT MPUBEACHBI B CIETYIOLINX
nocoOusix nmeromuxcs B 6udnmorexe ['Y AIl B HarledaTaHHOM U 3JIEKTPOHHOM BUJIE:

4. Mexanuka. Konebanus u BoiHbl. MonekynspHas ¢usnka. JlabopaTopHbIi MpPaKTUKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. IIpununko,. FO.H. Iapes, b.®. [udpun, 2014, 132 c.

5. DnextpuuectBo U MmarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormmkos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.



JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pytekos, , FO.H. Ilapes, b.O.
Hludpun, 2010,84 c.

6. BomnoBas ontuka JlaGopatopubiii mpaktukym //E.H. Kotmukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanToBas ¢usuka. Jlabopatopubiii npaktukym //I.A. BecauueBa, 1.1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON padOThI, OOYUAIOIIHIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jisa oOywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUSI
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAaEMOCTH B NEpUOJ OOydYeHHs, IIOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padboT (isi 00ydarommxcs
10 32049HOM (hopme 0OyUeHHS ).

11.5. MeTtoauueckue yKazaHusl JUIsi OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOIO B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLEHUBAHUS XO/a OCBOCHUS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJSI 3HAHWM OOYYaroLIUXCs SBISETCS YCTHBIH
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYIIETO KOHTPOJIsL MOTYT ObITh Oecelpl TpenojaBaTelss U CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIYXaT OCHOBOM AJI MPOMEKYTOUHON
aTTeCTallMU: MOJIyYE€HHUs 3aueTa WIM JOMYyCKa K 3K3aMeHy WU Au(PepeHIHpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B Tteuenue cemectpa s Jomycka K dK3aMeHy WM JTU(DPEpeHITMPOBAHHOMY 3a4eTy
CTYAEHTY HE00XOAUMO caTh He MeHee 75% 1abopaTopHBIX M MPAKTUYECKUX PadoT.

11.6. MeToau4veckue yKa3zaHUs IS OOyYaIONIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHON
aTTECTALIUH.

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpEeAyCMaTpUBAaeT  OICHUBaHHE
IPOMEXYTOUHBIX ¥ OKOHYATENbHBIX Pe3yJbTaToB 0OyueHHs 1Mo aucuuruinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHWH, MOJy4YeHHBIX OOydYalolmMMcs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HMX JUIS PEHICHUs MPAaKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,



«XOpOILO», «YIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIBHO». DJK3aMEH MOYKET IPOXOIUTHh B
BUJIE YCTHOTO ONPOCa WU TECTUPOBAHHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




