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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HampaBJICHUIO MNOAroToBKHM/ —crenuansHocTH 27.03.05
«lHHOBaTMKa»  HampaBlieHHOCTH  «l/HHOBauMM W  yOpaBlieHHE  HMHTEIUIEKTYalbHOU
COOCTBEHHOCTBIOY. JlucuuIuimHa peanusyercs kapeapoid «Ne3y.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIFHBIE CIIOCOOBI MX PEIICHUs, UCXO/S U3 JIEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «Criocoben aHanmM3upoBaTh 3a71a4u MpohecCUuOHATBHON IeATeILHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH MAaTEMATHUKH, €CTECTBEHHBIX U TEXHHUYECKUX HAYK)»

OIIK-2 «Cnocoben ¢opmynupoBarh 3amadd NPO(PEeCCHOHATLHON JEATEIHLHOCTH Ha
OCHOBE 3HaHWUU MPOPUIBHBIX pPAa3JAEeIOB MAaTEMaTHYECKHX, TEXHUYECKHMX K eCTECTBEHHO-
HAyYHBIX JUCIUIUIMH (MOIYJICH )»

CopepxaHue TUCIUIUIMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanue JUCHUILIMHBI TPEAyCMaTpUBaeT Ccleayrone (GopMbl OpraHU3aIIN
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIUs 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 CTYICHTAaMH HEOOXOMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIaHUE MOJJICP)KMBAOIIEH 00pa30BaTeIbHOW Cpelbl MPEMOJaBaHMs 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 AMCHUILIMHBI OOYYAIONIUICS JOJDKEH OO0JIaaTh CICAYIONIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon u Kon n HanMeHOBaHME HHIMKATOpa
HaUMEHOBaHHUE
KOMITETCHIINH JTOCTH>KEHHS] KOMIIETEHITUN
KOMIIETCHITHT
YK-2 Cnocoben
OTPENIETSATh KPYT
3a/1a4 B paMKax
IIOCTaBJICHHOM LIeJIN
1 BBIOMPATH
ONTHMAJIbHBIE VK-2.3.1 3HaTh BUIBI pECYpPCOB U
YHuBepcaibHbIE
CIoCoOBI UX OTpaHUYEHUS JUIsl PELICHUS TOCTaBICHHBIX
KOMITETCHIINH
pelieHus, uCXoAs U3 | 3ajau
JEUCTBYIOLUX
MIPaBOBBIX HOPM,
MMEIOIINXCA
peCypcoB u
OrpaHUYECHUN
OIIK-1 CnocobeH OIIK-1.3.1 3HaTh OCHOBHEIC ITOJI0KCHHS,
aHaJIM3UPOBAThH 3aKOHBI U METOJbl €CTECTBEHHBIX HAYK U
3a1a4n MaTeMaTUKH
npodeccuonanbHoit | OIIK-1.Y.1 ymeTs npumeHsTs 6a30BbIe
JIeSITEIbHOCTH Ha €CTECTBEHHOHAYYHbIE U MATEMATUYECKUE

Ob6menpodeccnonanbHbIe .
OCHOBE ITOJIOKEHHH, | 3HAHUS JJIs PEIICHUS 3a/1a4

KOMIIETEHIIUU .
3aKOHOB U METOJIOB | MPO(EeCCUOHAIBHON 1eATENbHOCTH
B o0Js1acTH OIIK-1.B.1 BnaneTs HaBBIKaMH pELICHUS
MaTeMaTHKH, npodeccuoHaNbHBIX 33/1a4 Ha OCHOBE
€CTECTBEHHBIX U 0a30BbIX €CTECTBEHHOHAYUHBIX U
TEXHUYECKHUX HayK MaTeMaTHUYeCKHUX 3HAHUI
OIIK-2 Cnocoben
bopMynupoBath
3a1a4u OIIK-2.3.1 3HaTh npoduIbHBIE pa3aesbl
npodeccuoHaNbHOM | MaTeMaTH4YeCKHX, TEXHUYECKUX U
ObmenpodeccruoHanbHbIe | JeSITeIbHOCTH Ha €CTECTBEHHO-HAYYHbIX TUCLUIUINH
KOMIIETEHITUA OCHOBE 3HAaHMI OIIK-2.Y.1 yMeTh NPUMEHSTh U3BECTHBIC
PO MIBHBIX METO/bI pelIeHus 3a/1a4 MPo(hecCHOHAIBHON
paszesnoB JIeSITEeIIbHOCTH
MaTEMaTHYECKHUX,

TEXHUYECKUX U




€CTECTBEHHO-
HaYYHBIX
JUCLUIUIMH
(Monyneit)

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
MIPU U3YYCHHUH CIICYIOIIUX JTUCIUIUINH:
— MaremaTnueckuii aHanu3
— JluneitHas anreOpa
— Teopus BeposTHOCTEM
3HaHUs, TOJYYECHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM AUCHUIUIMHBI, UMEKT Kak
CaMOCTOSTEJIbHOE 3HAUCHHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YYECHUU APYTUX JUCHUTIINH:
— DJIEKTPOHUKA
— DJEKTPOTEXHUYECKUE U3MEPEHUS

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI 10 TUCIHUTUIMNHE (M paclpeesieHUe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

. TpyI0eMKOCTb 110 ceMecTpam
Bun yuebHoit paboTbl Bcero Nol N2 No3
1 2 3 4 5
Oowasn mpyooemKocmb oucCyunIuHbl, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyeckoii L0020MoeKu
AyoumopHhuie 3auamus, BCEro Jac. 204 68 68 68
B TOM YHCIIE:
nexum (JI), (gac) 102 34 34 34
npakTuyeckue/cemuHapckue 3anstus  (113), 51 17 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (4Jac) 135 54 45 36
Camocmoamenvnan paboma, Bcero (4ac) 93 22 31 40
Buo npomesicymounoit ammecmauyuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3., OK3.
DK3.**) OK3.

[Ipumeuanue: **KaHz[Hz[aTCKHﬁ SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznensl, Tembl tuctMIUIMHbL | JIekiun I13 (C3) (uac) | JIP (wac) |KII (vac) |CPC (uac)
(uac)

Cemectp 1

Paznen 1. Mexanuka ‘ 11 ‘ 8 ’ 7 ’ ’ 8




Paznen 2. Konebanus 1 BOIHBI 11 6 7 7
Pasnen 3. MonekynspHas Gpusnka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 10
Pasnen 5. Maruetusm 11 8 6 11
Pasnen 6. Onrrka 12 2 3 10
Hrtoro B cemectpe: 34 17 17 31
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHHuKa 11 9 3 14
Paznen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0|93

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oy;yulei
PO ECCHOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — CO,I[C JKaHHUC pa3[iCJIOB U TCM JICKIHMOHHOI'O NUKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1. MexaHuka

[Ipenmer mMexanuku. Mexanuyeckoe aBukeHue. [loHsTHE COCTOSIHUS U
JETEPMHUHU3M B KIIACCUYECKOM MEXaHMKE. YPaBHEHUs IBH)KEHUA. [ paHUIbI
NPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass W KBaHTOBAas
MeXaHHKa

KunemaTtuka nBmwxeHus MaTepuaqibHONM TOUYKH. CKOPOCTh M YyCKOpEHUE.
HopmanbHoe u kacarenpHOe yckOpeHUs. Panuyc KpHUBH3HBI TpPAaCKTOPHHU.
OcHoBHas 3aa4a KMHEMAaTHKU MaTepHaIbHOW TOYkd. KuHeMarwka IBHIKEHHS
abCOMIOTHO TBEpAOTO Tena. BpaieHue TBEpAOTO Tela BOKPYT HEMOABM)KHOMN
ocH. CBS3b JIMHEHHBIX U YTJIOBBIX BEJIMYMH IPU BPAIIaTSIIbHOM JBUXKEHUH.

WNuepuuanbubie cucteMbl oTcuyeTa. OCHOBHBIE 3aKOHBI KIJIACCHUYECKOU
JTWHAMUKHA - 3aKoHbl HproToHa. OCHOBHas 3ajaya JUHAMHKHA MAaTEpUaTbHOU
Touku. HenmnepuuanbHble cuctemsl orcyeTa. CHilbl HHEPUUU. 3aKOH COXPaHEHUS
umnyibca. LlenTp macc u ero aemwxkenue. CucreMa eHTpa macc.

Mexanuueckasi pabota u MouHocTh. Kunernueckas sneprus. [lons cu.
KoncepBaTuBHBIE U AMCCUNIATHUBHBIE CHJIBL. Y CJIOBHE MOTECHIMATBHOCTH TOJIS
cuil. 3aMKHYTbI€ M HE3aMKHYThle cucTeMbl. [loTeHInanbHas YHEPrus CUCTEMBI.
CBs13p MEXTy MOTEHIIMATBHON dHEPTUEH U MOJeM KOHCEPBATHUBHBIX CHJ. 3aKOH
COXpaHEHHUs MeXaHW4YeCKor sHeprun. CUCTEMBbI €IMHHUII.




MoOMEHT cwibl U MOMEHT HMMIYJIbCAa. YPAaBHEHHUE MOMEHTOB. 3aKOH
COXpPAaHCHUA MOMCECHTAa HUMITyJIbCaA. MomeHnT HUMITyJIbCa  TBCPAOTO TE1a
OTHOCHUTEJIbHO HEMOJABIWKHOM ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
AMHAMHKHU BpallaTCJIbHOIO0 JABMIKCHHA TBEPAOIro TECJa. Kunernueckas SHEPIua
BpAIlIAIOIIErocss TBEPJOro Teja. YpaBHEHMs IBUKCHHS U YCIOBUS PaBHOBECHS
TBEPJIOTO TeNa.

[Tpunuun oTHOcuTenbHOCTH [anunes, mnpeoOpasoBanust [ amumes.
[TocTynatsl cnenuanbHON TeopuH oTHOcUTeNnbHOCTH. [IpeodpasoBanus Jlopenma
u craenctBus u3 HuX. OCHOBBI PENSATUBUCTCKOW MexaHUKU. WHTepBas, ero
MHBAPUAHTHOCTb. PenstuBUCTCKUN ~ WMILYJIBC. OcHOBHOE  ypaBHEHHE
PENATUBUCTCKON AUHAMUKU. KuHeTnueckas sHeprusi peasiTUBUCTCKON YaCTHUIIBI.
Ces3p Macchl M dHepruu. CBsi3b MEXJy SHEpPruedl M HMIYJIbCOM YacTHIIBI.
OcHoBHbIE HJien 001Iel TeOpUH OTHOCUTEILHOCTH

Pasgen 2

®u3zuka KoaedaHuil ¥ BOJIH

['apmMoHMUeCKUld M aHTFapMOHMYECKMHM OCHMWILIATOP (MaTeMaTHUYECKUN
MasiTHUK, (QU3NYECKUN MasATHUK, KojeOaHMs IOJ ACHCTBUEM YIPYroW CHIIBI).
Cnoxenue xonebaHuil. @OU3NYECKUI CMBICI CHEKTPAJIbHOTO Pa3IOKEHUS.
HuddepenunansHoe ypaBHeHue Konebanuii. CBoOOAHBIE, 3aTyXarollue
KoseOaHus. BeiHyx/ieHHble KoneOanus. Pe3onaHc.

KuHematrka BOJIHOBBIX IPOLIECCOB (IUIOCKUE U CEpUUECKHUE BOJIHBI).
BonnoBoe ypaBuenue. [Ipuanumn cynepno3unuu. DHeprus BoaHbl. [1oTok
sHepruu. IHreHcuBHOCTH BOJIHBL. CTOsyast BosHa. 3ByK. OCHOBHBIE
XapaKTEPUCTHKH 3BYKOBOM BOJIHBL. D¢ ekt Jlomnepa 1i1st 3ByKOBBIX BOJIH

Pasnen 3

MomnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
coctosiHus. BHyTpenHnsis sHeprus. KommdectBo Teruorsl. PabGora Tenma npu
u3MeHeHun ero oo6bvema. IlepBoe Hawano TepMmoaumHamuku. Temmeparypa u
BHYTPEHHSAS JHEpPrus Kak (QYHKLUUSA COCTOSHUSA. TemIoeMKOCTb. DHTPOIHMSL.
Bropoe u tperbe Hauana TepmoanHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [lopsanok u 6ecnopsiiok B npupoze. TepMoanHaMuuecKkue GyHKIUH.

WUneanpHplii 123 (ypaBHEHHE COCTOSHUSI, BHYTPEHHSsI DJHEprus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaThl, paboTa MNpH pa3IMYHBIX MPOLECCaX,
sHTponus). BepostHocTh 1 aykTyanuu. Pacnpenenenns Makcsenna. CkopocTu
TEIUIOBOTO JIBWKEHUS MoyeKyld. CpenHsisi KUHETHUYECKas JHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETHUECKON TeOpuu HAealbHBIX ra3oB. Pacnpenenenue
bonbrmana. DHTponus U BeposATHOCTh. Da30Bble paBHOBECHS U NPEBPAILECHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHoca, KHHETUYECKUE
asieHus. KonneHcupoBanHoe coctossHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
Y Ta30B.

Pazgen 4

DNEKTPUYECTBO.

DneKTpocTaTMKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTrO
sapsia. 3akoH Kynona. Cucremsl enmuun. ITpuHnun cynepnozunun. CHCTEMBI
BAPSHKEHHBIX YACTHI. DJIEKTPUUECKHUI NUMoib. PaboTa cuil 3JeKTpoCTaTuuecKoro
mons. TeopemMa O HUPKYISAIMM BEKTOpa HaNpsKeHHOCTH. [loTeHnManbHOCTH
BIIEKTPOCTATHUECKOro NoJsl. HanpskeHHOCTh M MOTEHIIMAN 3JIEKTPOCTATHUECKOTO
10oJ1s1, CBA3b MeXay HuMHU. Teopema ["aycca [uisl 2JI€eKTpOCTaTHYECKOrO IOJS B
Bakyyme. [Ipumenenue reopemsl ['aycca k pacuery nosen.

OnekTpocTaTMKa B BellecTBE. Tumbl AMAIeKTpUKoB. Ilomspuzanus
IdNeKTpukoB.  CBOOOOHBIE M CBSI3aHHBIE  3apsiabl.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTb.  JIMdneKkTpuueckass  NPOHHULAEMOCTb.  DIEKTPUYECKOE
cmemenue (upaykuus). Teopema ['aycca st sneKTpuyeckoro TmoJsi B

JUIJICKTPUKE. Ycaopus Ha I'paHUIC pa3aciia ABYX OUIJICKTPUKOB. Ilone BHYTpPU




IPOBOJHUKA W y ero moBepxHocTH. OOmas 3amadya 3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh IPOBOIHUKA.

Konnencaropel. DHeprus CHUCTEMbI AJIEKTPUUYECKUX 3apsAloB. DHEprus
3apspKEHHOr0 TpoBOAHMKA. OOBEMHAash IUIOTHOCTH JHEPTUM  AJIEKTPHUECKOTO
OJIsl.

VYcioBust  CymIeCTBOBaHHMSI  DJIEKTPUYECKOTO  TOKAa.  YpaBHEHHE
HEeNpPEepbIBHOCTH.  DIEKTPOJBMXKYyIIas cuia. HenoreHnuanbHOCTH — MOJIA
CTOPOHHUX cwil. 3akoHbl Oma wu Jxoyns-JlenHna B UHTErpaJibHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIIeKTpOoANHAMUKA

Marnutocraruka B Bemectse. HamarnnueHHOCTb. MoOJIeKyIsipHBIE TOKH.
MaruvuTHass BOCHPUUMMYMBOCTh. MarHuTHasi NpOHUIIAEMOCTh. HampsikeHHOCTh
MarHMTHOrO Mojs. JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSLHUU BEKTOpa HANPSHKEHHOCTH MAarHUTHOrO MOJs (MHTErpajbHas U
muddepennmranbaas GopMbl). Y CIIOBUS Ha TPAHMIIC IBYX MarHETHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzanmuaas uHaykTuBHOCTE. OObEeMHAas IIIOTHOCTD SHEPTUU
MarHutHoro noss. BuxpeBoe snexktpuueckoe mnojse. Tok cmemenus. Cucrema
ypaBHeHu MakcBemia. MaTtepuaiibable ypaBHeHHUs. KBa3ucralunoHapHble TOKU.
WuBapuaHTHOCTh ypaBHeHHMHd MakcBela OTHOCHTEIBHO IPeoOpa3oBaHHN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJMHAMUKE.

Pasmen 6

Orntuka.

BonHoBoe ypaBHeHuEe A ANEKTpOMAarHUTHOM  BoiHbL.  (CBolicTBa
3JIEKTPOMArHuTHBIX BOJH. Bekrop IloitnTuHra. MHTEHCHMBHOCTH cBeTa. DddekT
Jomnepa s 37€KTPOMAarHUTHBIX BOJH. OTpa)keHHME M IPEIOMIICHHE CBETa.
Ontuueckoe wu3obpaxkenue. Ilpuanun Depma. HHTepdepeHmus cBera.
KorepentHocTh ¥ MOHOXpoOMaTHuHOCTh. Jludpakums csera. I[lpuHumn
I'roirenca-®penens. Meron 300 @penens. Judpakmus Opaynrodepa Ha mmIeTn
u nu¢ppakuuoHHoil pemerke. ['onorpadguu. EcrecTBeHHBIH U MONSAPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa Nnpu OTPAKEHUU U IPETOMIICHUU.
3akoH bprocrepa. JIBoiiHoe isydenpenomiieHne. HopMmanbHas ¥ aHOMasbHas
nucnepcusi. @azoBas u rpynmnosas ckopoctu. @opmyna Panes. DnemenTsl @ypre
- ONTHUKHU.

Pasnen 7

KBanrtoBas ontuka

TemoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHbl u3TydeHUs
abcomroTHO YepHoro Tena. KBanToBas rumote3a u ¢popmyna [Inanka. KBanTosas
ontuka. Poroaddekr, omneitel CtonetoBa. @DoroHbl. JlaBieHue cBerta.
Kopnyckynsipo-BostHOBOM nyanusm s ceera. Dddext Kommnrona.

Pasnen 8

KBaHTOBas MexaHuka

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®a3zoBas U rpymnmnoBasi CKOPOCTH
BoiH ne bpoinsg. BonHoBoit maker. CTaTHCTHYECKOE HCTOJIKOBAaHHE BOJH JI€
bpoiins. [punuun neonpeneneHHoctu ['eiizenOepra. BonmHoBas ¢yHkius, ee
OCHOBHBIE cBoMcTBa. OmepaTopsl (uU3MYECKHX BeIMYMH. BpemeHHoe U
crauvoHapHoe ypaBHeHue lllpeaunrepa, KBaHTOBBIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHus JBwkeHHs. CBoOomHas yactuia. Yactuma B O€CKOHEYHOM
oTeHUManbHOU siMe. KBanToBBIN ocistop. HyneBas sHeprus, HyleBble
koneOanus. IlpoxokneHue  yacTUIBl 4Yepe3 MOTEHUUAIbHBIA  Oaphbep.
TynuenbHbIN 3 PeKT.

ATtOoM BoOJOpoAa B KBAaHTOBOM MexaHWke. KBaHTOBBIE 4yucHa.
OpOuTanbHBII MEXaHWYECKUH M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupomarHuTHoe orHomeHue. OmbiT Illtepna u I'epnaxa. Cnun




anekTpoHa. [IpuHIMI TOXAECTBEHHOCTH MUKpodacTHll. depMHUOHBI U OO30HBHI.
CumMeTpusi BOJTHOBOW (PYHKIIMM CHUCTEMBI OJMHAKOBBIX dYacTwil. [IpuHIMI
[Taymu. OOBsicHeHHE TEepUOIUYECKOr cucTeMbl 3iemeHToB J[.M.MeHnneneena.
DHepreTU4ecKuil CieKTp aToMOB M MoJieKyJl. [Ipupoia XUMHUYECKOM CBSI3H.

Pasnen 9

Cratuctuueckas Qpusuka

Craructuueckuit  Meroa. dazoBoe mnpoctpaHcTBO. Pacmpexnenenue
I'u66ca. Craructuyeckoe HuCTONKOBaHUE OHHTpornuu. CBoOOAHAs SHEPrus.
CraTucTHUECKOE OIIMCaHHUuC KBaHTOBOM CHUCTCMBI, pasinduc MCKOAY

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

Pacnpenenenne ®@epmu-Jupaka aisg 3J€KTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN JIEKTPOHHbBIN
ra3. DJIEKTPOHHAsI TEIUIOEMKOCTb. TEIUIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kiraccuueckas reopust, Teopust DiiHmTeiiHa u Jle6as. ®oHoHbl. DOTOHHBIN ra3.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktrueckux | POpMbI IPAKTUYECKHUX | TpPynOEMKOCTh, |MPAKTHYECKOM |pas3zeiia
/o 3aHATHI 3aHATAI (gac) MIOATOTOBKH, | JUCLIUII
(dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemenue 3amag 2 2 1
IUHAMHKa
MAaTepHAIbHON TOUKHU
2 Kunemartuka u Pewenue 3amau 3 3 1
IMHAMHAKa
abCOIOTHO TBEPIOTO
Tea
3 | CnenmansHas TeOpHs Pemenwne 3amau 3 3 1
OTHOCHUTEIBLHOCTH
4 Kunemaruka u Pemenue 3amau 3 3 2
IMHAMHKa KoJieOaHuH
5 XapaKkTepUCTUKH Pemenwne 3amau 3 3 2
BOJIHOBBIX IIPOIIECCOB
6 MomnexyssipHo- Pemenue 3anau 3 3 3
KHUHETUYECKasi TEOPHsI
Cemectp 2
7 HanpsixeHHOCTh 1 Pemenue 3amau 3 3 4
IMOTEHITHAT
ANEKTPOCTATUYECKOTO
OISt
8 JIBrkeHHE Pemenue 3amau 2 2 4
3apsHKCHHBIX YaCTHII
B
AIEKTPOCTATHIECKOM
moJje
9 JusnexTpuku B Pemenue 3amau 2 2 4
AIICKTPHYECKOM IT0JIC.




Konpgencarop

10

XapaKkTepUCTUKHU
JNEKTPUYECKOTO TOKA

Pemenne 3anau

11

Nunykius
MarHuTHOTO TIOJIA.
Cuiibl B MArHUTHBIX
MTOJISIX

Pemenue 3anau

12

3aKoH
JEKTPOMAarHUTHOU
uHaykunu Papanest.
PaboTa B MarHuTHbBIX
IIOJIAX

Pemenune 3anau

13

HNutepdepenmus,
T paxims,
MOJISIPU3ALINS

Pentenue 3anau

Cemectp 3

14

Temnosoe
U3IIy4eHHE,

doTodrhdext

Pemenue 3anau

15

Addext Komnrona,
CBOMCTBa (POTOHOB

Pemenne 3agau

16

ATOM BoJOpOA.
IToctynatel bopa

Pemenne 3agau

17

CooTHolieHue
HEOIPEIEIEHHOCTE!
['eiizenbepra, BOTHBI

ne bporis

Pemenne 3agau

18

YpaBHeHue
[lIpenunrepa
[ToreHmaneHbIe
OGapbepbl

Pemenne 3agau

19

KBauroBas
CTaTUCTHKA

Pemenne 3agau

Bcero

51

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

No
/i

HaumenoBaHue 1a00paTopHBIX paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszaena
JUACITATT

JIUHBI

Cemectp 1

Magtauk Makcseia

HaxknoHHEBIIT MasgTHUK

CTONKHOBEHHE IIAPOB

A WIN -

MassTHUKHU

Marematuueckuil 1 000pPOTHBII

W W AP

NN




5 | Onpenenenue CKOPOCTHU 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OnpeneneHue IEKTPOSMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue perakcarmOHHBIX 4
KoJie0aHuin
8 | Ompenenenue ropu3OHTATBHON 3
COCTaBJISIIOLIEH HANPSKEHHOCTU
MarHUTHOTO OIS 3eMIH
9 OmnpeeneHre yaeabHoro 3apsaa 3
3IIEKTPOHA
10 | Konbia HeroTona 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TEILIIOBOTO 4
U3ITydeHUS
12 | Baemnwuii hpotorddext 3
13 | U3ydeHue criekTpa aToMa BOJ0pOIa 4
14 | OnpeneneHre NOTCHITMAIOB 3
BO30YKICHHS aTOMOB
15 | Ompenenenue SHEPTHH 0 — YACTHIL IO 3
npoOery B BO3yxe
Bcero 51
4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 7.
Tabmuna 7 — Bunbl camocToaTenbHON paboThl U €€ TPYJOEMKOCTh
B cCaMOCTOSTENbHOM paGoThi Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 S)
W3ydeHne TeopeTHUecKoro MmaTepuania
I[I/IZII:I/IHHI/IHBI (pTO) P 30 ! 10 13
[ToaroroBka K TeKyIieMy KOHTPOJIO
yaneBaeMocm (T Ing) ! ’ 30 ! 10 13
;(inezzzgil;a(lﬁ r/;lz;OMexcyTquon 33 5 11 14
Bcero: 93 22 31 40

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCHUIUIHHE (MOJTYJIIO)
VY4eOHO-MeTOAMYECKHE MaTepHasbl ISl CaMOCTOSITENIbHON padoThl 00yJaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomuecTso 3x3eMInIsIpoB B
Mudp bubnuorpaduueckas ceeiika / URL ampec OndmoTeke

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

CagenbeB U.B. Kypc obmelt husuku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexanuka. MonexkynsapHas Gpusznka

CagenbeB U.B. Kypc o0uieii puznku:
Vuebnoe mocodue B 3 1. 2014. T.2.
DNEKTPUYECTBO U MAarHeTu3M. BOTHBL
OnTtuHka.

[53(075)] DO4), TC(94), TCU3(1)

CagenbeB U.B. Kypc o0mieii puznku:
VYyeOnoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AToMHast pu3MKa. dO4), 'C(91), 'CU3(1)
®dwusuka TBepaoro rtena. dusznka aTOMHOTO
SIpa ¥ 3JIEMEHTAPHBIX YaCTHII

CagenbeB U.B. Kypc ¢usuku: YueGHoe

[53(075) nocodue B 3.1. T.2. DiekTpuyecTBo.
Cl12 KoneOanus u Boaasl. BosiHOBas onTuka. PO2), I'C98)
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B83] M.: dus-vatur, 2015 ['C(133), I'CU3(1), I1I(6)
[5':13“(7067]5) Tpodumona T.U. Kypc duzuxu. 2007, @0Q3), I'C(27

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIeKOMMYHUKAaIIMOHHONW ceTn «HTepHeT», HEOOXOIMMBIX NI OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec Hanmenosanue
(http://lib.aanet.ru/) bubmoreka I'YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOJB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT'0 IPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUIIIUHE



http://lib.aanet.ru/

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Homep aynuropun
/11 0a3bl (Ipr HEOOXOTUMOCTH)
1 JlexuMoHHAs ayAUTOpUS
2 | Cneumanu3upoBaHHas J1abopatopust «MexaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus « DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas naboparopust «OnTHKa» 32-06
5 | CneumanusupoBanHas naboparopus «KBantosas ®Ousukar» 32-03, 32-05

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTAIIUN
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIMI O0OYyJaloUIMMHCS TPUMEHSETCS 5-0ajulbHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIOJIB30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyyaronuiicss 1IyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIE0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIMTEpaTyphl,

«OTIIMYHO) o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOLIO» PaTypel, o
— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JESITEIBHOCTHIO
HallpaBJICHUS;
— aPTYMEHTUPYET HAYUYHBIE MTOJIOKEHHUSI;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

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

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yZI0BJIETBOPUTEIIHLHOY .
GATTOHON — MCTIBITBIBACT 3aTPyJHEHHS B TMPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HAIPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000ICHHUI;
— 9YaCTUYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX TOHATHUMH.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
MaTepuana;
— IONIyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3AUICHOY paccMOTpeHHH IPo0IeM B KOHKPETHOM HarpaBJICHUH;
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUU 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKCHHUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa
No Kon
[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa
/a WHIUKaTOpa
Cemectp 1
1 OcHOBHbIE KUHEMaTHYeCKUE NOHATHS. KnHeMaTrnka MaTepuanbHON OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepHaIbHON TOUKH
2 Y ckopeHue py MJI0CKOM KPUBOJIIMHEHHOM JIBUKCHUH OIIK-1.V.1
3 Kunemartuka abCcoIIOTHO TBEPIOTO Tena YK-2.3.1
4 CBs13b TMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-1.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 33/1a4ya KHUHEMATHKH JJI1 MaTepUaibHON TOUKU OIIK-1.V.1
7 3akoHbl HeroToHA OIIK-1.3.1
8 3axonbl Kenuiepa v 3aK0OH BCEMUPHOTO TSATOTEHHUS OIIK-1.3.1
9 [IpuHIMD ETEpMUHU3MA OIIK-2.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa VK-2.3.1
11 Teopema o IBM>KEHUHU LIEHTPaA Macc OIIK-1.3.1




12 I'paBuTalIMOHHAs U UHEPTHAs MAacChl OIIK-1.3.1
13 MOMEHT CHJIBI | MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTa UMITYJIbCa OIIK-2.3.1
14 CekTopuaiibHast CKOPOCTh OIIK-2.VY.1
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-1.B.1
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIEI OIIK-1.3.1
17 IToTeHumanbHas YHEPIUs, 3aKOH COXPAHCHUS MEXAHUYECKOU SHEPrUU YK-2.3.1

18 MomeHT uHepuuu OIIK-1.V.1
18 Teopema IlITeiinepa OIIK-1.V.1
19 MomeHT umnyibca abCOIIOTHO TBEPOTO Teja OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabora u momntHoCTh Bpamenust ATT OIIK-1.3.1
21 [TpuHIIMIT OTHOCHUTENBLHOCTH [ amues OIIK-1.3.1
22 OxcrnepuMeHTaibHble npeanocsuiku CTO OIIK-1.B.1
23 [Tocrynars DitHmTelina, peodpa3oanus JlopeHma OIIK-1.3.1
24 CrnenctBust u3 npeobpa3oBanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-2.3.1

CTO

25 WuTeppan OIIK-1.3.1
26 PenaruBucTckasi nuHaMuka OIIK-1.3.1
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTHU. [IpUHIUI S5KBUBAJIECHTHOCTH OIIK-1.3.1
28 HeunepnuanbHble CHCTEMBI OTCUETA VYK-2.3.1

29 JuddepenunanbHoe ypaBHeHHE KoneOaHUN NpyKUHHOTO MasiTHUKa, ero | OIIK-1.B.1

peleHue

30 BekropHas nuarpamma OIIK-2.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIlK-1.3.1
32 VYcnoBust BOSHUKHOBEHHUS KOJIeOaHUH OIIK-1.3.1
33 dusndecKkuii 1 MaTeMaTHICCKUN MasSTHUKU OIIK-1.3.1
34 3aryxaromme KojieOaHus OIIK-1.3.1
35 Bremyxaennsie konebanus. Pesonanc OIIK-2.3.1




36 Crnoxenue KonebaHuil 0HOTO HampaBiIeHUs ¢ oguHakoBeIMU yactotamu | OIIK-1.B.1
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHi OIIK-1.B.1
38 BonHbel. OCHOBHBIE TTOHSTHS OIIK-1.3.1
39 YpaBHeHHE Oeryineii BOJHbI OIIK-1.3.1
40 BoanoBoe ypaBHeHnue. CKOpOCTh BOJIHBI B YIPYIO# cpesie OIIK-1.V¥.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEeHCUBHOCTD BOJIHBI OIIK-2.3.1
43 O dexr Homnepa OIIK-2.V.1
44 Hudpakuus Boas. [punmun [oiirenca OIIK-1.3.1
45 HuTepdepenius BoIH OT ABYX HCTOYHUKOB OIIK-1.B.1
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-1.3.1
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa VK-2.3.1

49 [TapamMeTpsl cOCTOSIHUS, TEMIIEPATYypa. Y paBHEHHUE COCTOSIHUA, OIIK-1.B.1

GYHKIMS COCTOSTHUS
50 BHyTpeHHSIsI SHEpTHUS HACATHHOTO Ta3 OIlIK-1.3.1
ol Pabora uneansHoro ra3a B pa3iMyHbIX TEPMOIMHAMUICCKIX OIlK-1.V.1
MpOLIECCax.

52 [TepBoe Hayano TEPMOJAMHAMUKH. OIlK-1.3.1
53 AnmabaTuyeckuii mporiecc. OIIK-1.3.1
o4 [{ukn Kapho OIlK-2.3.1
55 Pabora TenoBoro aBurarens OIIK-1.B.1
56 OOpaTUMOCTh TEPMOJMHAMUUYECKUX ITPOLECCOB, TeOpeMbl KapHo OIIK-1.3.1
57 HepasenctBo Knaysnyca. DHTpOnHs OIlIK-1.3.1
58 OHTpONUs U BEPOATHOCTH OIIK-1.3.1
59 bapomerpuueckas ¢opmyna. Pacipenenenne bonbiimana OIIK-1.3.1

Cemectp 2




1 Hanpstx€HHOCTD asekTprdeckoro nois. IIpuHnun cyneprno3unyuun OIIK-1.3.1
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-1.3.1
LUPKYJSIuU BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
4 CwIOBBIE JIMHUY U SKBUIIOTCHITMATBHBIC IOBEPXHOCTH OIIK-1.3.1
3) CrnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpspk€HHOCTD U OTEHLIMAM 3JIEKTPUUECKOTO U0 YK-2.3.1
7 DNIEKTPUYECKUI TUMOIb BO BHEITHEM T10JIE OIIK-1.3.1
8 IIpOBOIHUKY B JIEKTPUYECKOM I10JI€ OIIK-1.3.1
9 Huanexrpuku. Bexrop anexkrpudyeckont unaykuuu. Teopema 'aycca s OIIK-2.3.1
BekTopa D
10 ['pannunble ycnoBus 11 BeKTopoB D u E OIIK-1.3.1
11 DnexTpoéMkocTh. KoHteHcaTopsl OIIK-1.B.1
12 [TapamenpHOE M MOCTIEA0BATEIIBHOE COSTMHEHUE KOHEHCATOPOB OIIK-1.¥.1
13 DHeprus MEeKTPUIECKOro MoJs OIIK-1.3.1
14 OnekTpuyeckuit Tok. [IOTHOCTH TOKa OIIK-1.3.1
15 3akonbsl OMa B 00BIKHOBEHHOH ¥ U depeHInaIbHON popmax OIIK-1.3.1
16 3axon OMa a1 3aMKHYTOM Lienu OIIK-1.3.1
17 3axoHnsbl Jxoynst — JleHna B 0ObIKHOBEHHOH M 1 epeHInanibHoi OIIK-1.3.1
dbopmax.
18 MarauTHas UHIYKIHS OIIK-1.3.1
19 3akon buo — Casapa — Jlamunaca
20 MaruuTHas HHIYKIUS IPSMOro IPOBOAA C TOKOM OIIK-1.B.1
21 B3auMogeiicTBue MPOBOIHUKOB C TOKAMHU OIlK-2.3.1
22 JIMIIOoNbHBIM MarHUTHBI MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM YK-2.3.1
23 MarauTHas HHAYKUUS IBUKYILErocs 3apsaaa. Bzanmoneicreue OIIK-2.V.1
JBIDKYILUXCS 3apsiI0B
24 JBr>KeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM I10J1€ OIIK-1.B.1
25 Teopema o 1upkyssK BekTopa B OIIK-1.3.1




26 MarnuTHas UHIYKIKS TOPOUJIa U COJICHOUIA OIIK-1.V.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-1.V¥.1
28 MarnuTHsiii moTok. Teopema ["aycca st BekTopa B OIIK-1.3.1
29 MarguTHBIA JUIIOAs B MArHUTHOM IIOJIE OIIK-2.3.1
30 Marnetuku. Teopema o upKysnuu Bekropa H OIIK-1.3.1
31 SBnenue peppomarHeTuzma OIIK-1.B.1
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-1.V¥.1
33 Camounnykuusi. Bzaumuas uaaykius OIIK-1.3.1
34 DHeprusi MarHuTHOTO MOJIst OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe mojie YK-2.3.1

36 Tok cmemneHwust OIIK-1.3.1
37 YpaBHeHus: MakcBeiia OIIK-1.3.1
38 BonHoBoe ypaBHEHHE 3IEKTPOMAarHUTHOTO MO OIIK-1.3.1
39 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-1.B.1
40 3aKOHBI TIPEJIOMJICHHS i OTPAXKCHHS CBETA OIIK-1.3.1
41 KorepenTHocTh cBeTa OIIK-2.3.1
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpakuus. [Tpunuun [toiirenca — @penens OIIK-1.3.1
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1menu OIIK-1.3.1
45 [ucnepcus ceeta OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-2.V.1
47 [Tonstpusanus cera OIIK-1.3.1
48 Crerenb noisipu3auu. 3akoH Mamroca OIIK-1.B.1

Cemectp 3

1 TerutoBoe n3nydeHue OIIK-1.3.1
2 3aKOHBI U3JTy4YeHUs a0COTIOTHO YEPHOTO Tena OIIK-1.3.1
3 ®opmyna Penes — JIxunca. Pacnipenenenue [1nanka YK-2.3.1

4 dorodd ekt OIIK-1.3.1




5 TopM0O3HOE PEHTTEHOBCKOE U3ITyUeHUE OIIK-1.3.1
6 ®dotonbl. KopnyckynspHO — BOJTHOBOM JTyaJlu3M ISl CBETa OIIK-2.3.1
7 Dddext Komnrona. Dmnupudeckne 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-1.Y.1
BOJIOpOZa

8 Mopaenb aroma o Tomricony OIIK-1.3.1
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensaa OIIK-1.3.1
11 Bonus! ne bpoitns VK-2.3.1

12 Bonnosas ¢ynkms OIIK-1.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CootHomenue Heonpeaenénnocrei I eiizendepra OIIK-1.3.1
15 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-2.¥.1
16 MuxkpouacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHuuaabHoM siiuke | OIIK-1.V.1
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OaphepoM OIIK-1.V¥.1
18 MukpodvacTuIia B HEpoHHUIIaeMoi cepe OIIK-1.V¥.1
19 ["apMoHMUecKU OCLIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanTOBBII1 poTaTop OIIK-1.3.1
21 ATOM BOJIOpO/ia B KBaHTOBOM MexaHuke. CriuH OIIK-2.3.1
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunuun ITaynu OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-1.B.1
24 XapaKkTepUCTUYECKUE PEHTIEHOBCKUE CIIEKTPBI OIIK-1.B.1
25 OHeprus cBs3U B MOJIEKYJIE YK-2.3.1

26 Pacnipenenenne ®epmu - Jlupaka OIIK-1.3.1
27 Pacnipenenenne boze - DitHITeitHA OIIK-1.3.1
28 DHepreTuyecKkue 30HbI B KpUCTaIax OIIK-2.3.1
29 [TpoBOAMMOCTH MOTYITPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIIK-1.3.1
31 [Tpuniun paboTsl nazepa OIIK-1.3.1




32 Kiaccuueckast Teopus teroeMkoctH rononra u [1tn OIIK-1.3.1
33 KBanToBast TeOpHsI TEITNIOEMKOCTH DWHINITCHHA OIIK-1.3.1
34 KBanToBas Teopus tertoemkocTu Jlebas OIIK-1.3.1
35 KoHTakTHBIE ABIEHMS OIIK-1.B.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera I/IHILII/I<I?£FOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KypCcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

[lepeuenr TeM ns KypCOBOTO IMPOEKTUPOBAHUS/BBIIOIHEHUS KYpPCOBOW pabOTHI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJid IIPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon

VHJIUKaToOpa

Tect 1

BonnoBast hyHKIHS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HENMPEPHIBHOM; B)TOJIBKO OJJHO3HAUHOM; ') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

Bri0epure npaBmiibHYy0 GOPMYITUPOBKY Uil COOTHOIIEHUS
HEOIPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

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

h

OIIK-1.B.1

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

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

OIIK-1.V.1

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBbHBIIT MOMEHT
uMmnysibca Ly paBeH:

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

OIIK-1.B.1

depMUOHAMHU ABIIFIOTCS: a) BCE pa3psyKEHHbIEC YaCTULIBI, 0)
YaCTHULIBI C MOJIYLIENIBIM CIIMHOM, B) YACTHIIBI C IIEITBIM
CIIMHOM, T') HEMTpaibHbIE YaCTUIIBI

OIIK-2.V.1

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

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

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; 0)2h; B)3A,

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) AmnHcamO0Jib YacTHUIl
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 ypasaenue llpénunrepa numeer Bua:

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,z1t); U=U(X,y,z,t)

OIIK-1.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-2.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 3JIEKTPOHOB 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
oOpartaercsi B HyJIb B UHTepBaie 0<X<|, 1 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

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEepU3YIOIIUX JTanbl (HOpPMUPOBAHMS KOMIETCHLIMH, coaepxkarca B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4aroMXCsl 10 OCBOCHUIO JUCLUIUINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYECHME JICKLIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMS, HOBEWUIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 0o0ylacTH 3HaHuUsA, €€ MpoOJeMbl, JAAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnaHupyeMbl pe3yabTaThl P OCBOSHUH 00YYaIONIMMCS JICKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHe TNPO(PECCHOHATBHO—ENOBBIX  KAuecTB, JIIOOBH K  MPEIMETy H|
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTcs MeTOAMYeCKH oOpalaTbiBaTh MaTepuan (BBIACIATH TJIAaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKUX JMCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUHA
[IpakTrueckoe 3aHITHE SBISIETCS OJHOW W3 OCHOBHBIX ()OPM OpraHMU3aIuu y4eOHOTO

npoliecca, 3aKIYaroniascs B BBITOJHEHUN 00y4JarOIMMUCS O]l PYKOBOJCTBOM IpenoaBaTess
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOEHHsS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON JAEATEIbHOCTH.

Lenbto MPAaKTUYECKOTO 3aHATUS Il 00YYaOLIerocs sBIsSeTCsS MPUBUTHE 00yJaromeMcs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3ynabTaThl IPU OCBOEHUU 00yYaronieMcsl MPAaKTUYECKUX 3aHSITHIN:




— 3aKperuieHue, yriayOJleHHWe, pacllMpeHHe W JeTalu3als 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJAaMU U METOJUKAMU H3Y4YeHHsS] KOHKPETHOH y4yeOHOM
JUCUUILINHBI;

— BBIPA0OTKAa CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHHHA IS
BBITIOJTHEHMS 3aJJaHHUI;

— ofecrieyeHue palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBUAYyAJIbHON (Gopm
00yJeHUsI.

—  OyHKIMM NPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJIbHAasi;

— pa3BMBAKOLLIAs;

— BOCIIATATEJIbHAs.

[To xapakTepy BBITIOIHSAEMBIX OOYYAIONUMCS 3aJaHUi 10 MPAKTUYECKUM 3aHATHUIM
NoJIpa3esisAoTCs Ha:

— O3HAKOMMTENIbHBIC, MPOBOJAMMBIE C LEIbI0 3aKPEIUICHWd M KOHKPETH3aluu
U3Y4YEHHOT'O TEOPETUUYECKOTO MaTepuaa;

— aHAIUTUYECKHE, CTaBSIINE CBOCH IIeNIbI0 MOydeHHuEe HOBOM MH(GOpMAIlMU Ha OCHOBE
dbopManr30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSA3aHHBIC C MOJTYYCHHUEM HOBOW MH(POPMAIUU ITYyTEM CaMOCTOSTEIIEHO
BBIOPAHHBIX TOJIXO0/I0OB K PEIICHUIO 3a/1a4.

@opMbl OpraHM3aldd TPAKTUYECKUX 3aHATUM OMPEIEISIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMr O0COOEHHOCTSIMH Y4eOHOH TUCHMIUIMHBI W 1ensiMu oOydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B HHTEPAKTUBHOW ¢opMe (pelleHHWe CUTYallMOHHBIX 3a/1ad, 3aHATHS [0
MOJICIUPOBAHUIO  PEANbHBIX  YCJIOBHH, JEJIOBBIE WIPHI, HMIPOBOE  IPOECKTHUPOBAHUE,
MMUTAIIMOHHBIC 3aHATH, BBIC3THBIC 3aHATHS B OpraHu3aluuu (MpeanpusaTus), 1eioBas yaeOHas
Urpa, poJsieBass HWrpa, ICUXOJOTHYECKHM TPEHWHI, KEHC, MO3TOBOM INTYypM, TPYIIOBbIE
JTUCKYCCHH);

— B HE MHTEPAKTUBHOU (opMe (BHITIOJIHEHHE YNPAXKHEHUM, PEIICHUE TUIIOBBIX 3ajay,
pelieHne CUTYalMOHHbBIX 3371a4 U JIPYTOe).

Meroanka NpoBeAEHUsI MPAKTUUECKOTO 3aHATHUS MOXET OBITh Pa3IU4YHON, MPU ITOM
BaYKHO JIOCTHIKEHHUE O0IIeH 11U JUCIUTUIUHBI.

TpebGoBaHuUs K TPOBEICHUIO TPAKTUIECKUX 3aHITUM

[IpakTuueckue 3aHATUS TMPOBOASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMH B JIEKIITMOHHOM KYpCE U B BUJIE
pa3bopa BOIPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh Y CTYJI€HTOB [P OCBOEHUH MaTepHaa.

Metoauueckue yKazaHUsT TIO TPOBEACHUIO MPAKTUYECKUX 3aHSITHH TPUBEICHBI B
CIEeIYIOIMUX MocoOusx umeronxcs B Oubnuoteke ['YAII B HameuyaTaHHOM H 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanus u BoiHbl. Tepmoamnamuka. Coopuuk 3amau /.M. KoBanenko,

10.A. Ky3uneno, M.H.Kyns6wurkas, H.I1.JIlaspoBckasi, H.H.JIutBunosa, E.B. Momaps ,

O.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. ITpununko, E.B. Xonunesa. FO.H.

Hapes, B.b.lllanun, b.®.1Iudpun, C.A. llepdax 2010. 84 c.

2. DnektpudecTBo. Marnetusm. Ontuka. CoOopruk 3amau. /MU,  KosaneHko,
H.I1.JIaBpoBckas, H.H.JlutBunosa, E.B. Pyrekos. }O.H. Ilapes, b.®.1ludppun, C.A.
[lep6ak 2013. 80 c.



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

11.3. Meroauueckue ykazaHusi A OOYYalOIMXCS MO BBIMOJHEHHIO J1TAOOpaTOPHBIX
pabor
B xone BbInoigHEHHs 1a0OpaTOpHBIX paboTa OOyYaroUIiCs JOJKEH YIIIyOuTh U

3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJIAJNETh COBPEMEHHOM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonnenue 51ab0paTopHBIX pabOT OO0y4aromIUMCS SIBISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLUIUIMHBI, ONpelensieMOd ydyeOHbIM IIJJAHOM M OTHOCUTCS K CpEeACTBaM,
00ecreyrBaroIUM pelIeHUe CIeIyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIMUILIMHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JEeTaJM3alMs TEOPETUYECKUX 3HAHMUN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOHM MH(OpMAaLMK 110 U3y4yaeMON JUCIUILINHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pubopamu.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

B Teuenue cemecTpa KaXIbli CTYIAEHT B COOTBETCTBHH C pabodeil MpOrpaMMON IIO
mucnuriiHe Ou3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYH0 paboTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHCHUE HW3MEPECHHH, W OAHO — Ha 3ammTy ordera. OTUeT MHIIeTCS HE BO BpPEeMs
3aHATHH, a IOMa WJIh B OUOJIMOTEKE.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYJEHT JOJKEH ObITh MPOUHCTPYKTUPOBAH IO
TEXHUKE O€30MaCHOCTH IMPHU MPOBEICHUM JTabopaTopHbIX paboT mo ¢usuke. [IpoxoxaeHue
WHCTpyKTaxa (UKCHUpyeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 0053aTeIbHO
pacmucarbcsl.

B nabGoparopuio CTyIeHTH TOJKEH MPUXOAWTH IMOATOTOBICHHBIMA K HAa3HAYCHHOU
pabote. Heobxonumo 3apanee mpoynTaTh OMHCaHUE PabOTHI M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOIIIETO paszfena kypca. He 3a0ObiBaiiTe 0 peKkOMEHJOBaHHOW JUTEepaType u
00s13aTeIbHO MOy4YnTe B OUOINOTEKE BCE MOCOOMS, BhIITyCKaeMble Kadeapoil.

BrimonHsaTe paboTy CTYIEHTY pa3pelaercs, JHIIb MMOCe J0MYyCcKa, MOJYYeHHOTO MOCie
Oecenpl ¢ mpenoaBareneM. [IpenogaBaTens A0MKEH YOSTUTHCA, YTO CTYJIEHT TOHUMAET:

KaKue sIBJICHHUS OH Oy/IeT HAaOJII01aTh U MCCIICI0BATh;

KaKkas 11eJIb TIepe]l HUM TI0CTaBJICHA,

KaKUMU TpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CIJIeZIyeT IPOBOJAUTH SKCIICPUMEHT.

[TomyueHHBIH H0OMYyCK K paboTe OTMEUaeTcs MpernojaBaTeieM B )KypHale.

B mpouecce BhimonHeHHs 1a00paTOpHOM pabOThl HYXKHO OOS3aTENbHO 3arOJHUThH
MPOTOKOJ U3MEPEHHUM. Y KaXKIOro CTyACHTa MPOTOKOJ H3MEpPEHUU JOJDKEH OBITh CBOW;



BEJICHUE OJHOr0 MPOTOKOJAa HECKOIBKUMH CTYJEHTaMU BMECTE He aomyckaercs. IIporokon
BeneTcs Ha ucTe GpopmaTta A4. B mpoToKosie JOKHO OBITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHHUE M HOMEp JadOpaTOpHOl paboThl B COOTBETCTBHU C
METOJUYECKHUM ITOCOOHEM;

dbamuus, UHUIUAIBL CTYZACHTa U HOMEpP TPYIIIBL;

(bamMuTus ¥ MHUIHAIBL TPETIo1aBaTeNs;

TabIMIa TEXHUYECKHX XapaKTEPUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHME MpUOOpa,
paboumii Tuana3oH, LieHa JeJIeHus, KJIacC TOYHOCTH U JIp.);

rapameTpbl yCTAHOBKH, Ha HEW YKa3aHHBIE;

pe3ybTaThl U3MEPECHUMN;

JlaTa ¥ TIOJAINKCH CTYEHTA.

Bce 3anmcn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYUKOH. 3anuch HaOIIOAEHUN U JaHHBIX KapaHAalloM He JIOIYCKAaeTcs, KapaHJallloM MOKHO
JMILIb YePTUTh Tabnuibl U rpaduku. Benenue «4epHOBUKOB MPOTOKOJIA» U NMEPENUCHIBAHNE
UX B KOHIIC 3aHATUS HAYMCTO HE PEKOMEHAYETCS; ATO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OUIMOKY IpH nepenucbiBaHuu. CTapaTelbHOCTh U aKKypaTHOCTb
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To okoHYaHMM U3MEPEHHI MPOTOKO 00S3aTENBHO AAETCS HA MOAMKCH MPE0IaBaTeIio.
be3 »TOi moamucu MWPOTOKON cuuTaercs HexaeucTBuTenbHbIM. [loamuce cryaeHTta B
MPOTOKOJIE 0003HAYAeT, YTO OH OTBEYAET 3a BCE MPOBEICHHBIC H3MEPEHHS, a TOAIMKCH
npenojaBaTelis 03HauaeT, YTo paboTa JeHCTBUTENBHO BBIOJIHATIACH U YKa3aHHbIE 3HAUEHUS
JIEHCTBUTEIIBHO NIOJIy4YEHbl HIMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBUJI IIPOTOKOJL.

[To pe3ynbraraM, 3apMKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUM, CTYAEHT J0Ma MHILET
OTYeT M 3alUIlaeT ero Ha cienyrouiem 3anatuu. [lpu 3ammre oTuera MOryT ObITh 3aJaHbI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBIICHUS W MO TOJYYEHHBIM pe3ysbTaraM. 3a
NPHUHITHIA OTYET MPETOoaBaTelbh BBHICTABISET CTYACHTY OIEHKY M IOCJIE TOT0 COOOIIaeT
HOMEp U Ha3BaHUE CIIEAYIoIIeH JabopaTopHOi padoTHI.

Crtpykrypa u ¢popma oTyeTa 0 1a060paTOPHOIi padoTe

OT4eT NOmKEH coaepKaTh CIECYIOIUE Pa3Ieibl:

1. Lens paboTHI.

Ona cdopmynupoBaHa B OIKMCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIepEeINCcaTh.

2. Onucanue 1a60paTOpHON yCTaHOBKH.

Onucanne  yCTaHOBKM  JOIDKHO  ObITh  KpaTkuMm.  CremyeT  OTpaHUYUTHCS
GYHKIIMOHATEHOW WITM AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Buaa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHUK, TIIEPEHECEHHOM W3 MPOTOKOIa
U3MEPEHUM.

3. PaGouue Gpopmyisl.

PaGounMu Ha3pIBalOTCS TOJNBKO T€ (POPMYIIbI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOISATCS] BEIYHMCIICHUS UCCIIeNyeMbIX BennunH. CiieBa B opMylie JOIKHO CTOSTh TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe WM HW3BecTHO. Bce
MPHUBEICHHBIE POPMYJIIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.



BriBoa popmysn u mpoMexyTOUHbIE BBIPRKEHHSI B TOM pa3zielie MPUBOIUTH HE HYXKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yIbTAaTOB U3MEPEHUM B 3TOM pa3Jiesie TOKE HE IPUBOISATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

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 OCTABIIATH JIMIIHUE JECATUYHBIE pa3psabl (moapoOHee 00
TOM MOieT peub HUXKE). B pabore MOXKeT ObITh HECKOJBKO 3aJaHUil, BCE OHU JIOJIKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueit ¢opmyne. He HYKHO NpUBOAWTH BCEX BBIUMCICHHM, BIIOJIHE
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 pasnene ordera MOMDKHBI OBITH MPEACTABICHBI (OPMYIBI, O KOTOPHIM
NpOBOAMIIACE MaTeMaTHdeckas oO0paboTka pe3ynbTaToB u3MepeHui. J{OMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPELIHOCTH U MPECTABIECHBI IPUMEPHI BBIYUCICHUHN MO KaXI0U U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ais cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust nmorpemHocTeil 00bIYHO ObIBaE€T HANKMCAaHA
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
NOCOOMM aBTOPHI MOCTAPAIUCh OCTABUTH JIMILB CAMOE Ba)XHOE IO ITOM TEME M U3JI0KUTh
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 11000M ciydae OHM JOJDKHBI OBITH TOIIMUCAHBI U
POHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCHUIKM B TeKcTe oTueTa. I'paduxu 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 Y3JIbl KOOPJAWHATHOW CETKHU. V3MepeHHble Ha ONbITE 3HAYEHUs
MONNMUCHIBATh HAa OCSAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCA BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJbIBAIOTCS CHUCTEMAaTHYECKUE IOTPEIIHOCTH COOTBETCTBYIOIIMX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb 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 u3mepeHus npoBOIMIMCH Pa3HBIMU METOJaMH, TO 00s3aTeNIbHO HYKHO CPaBHUTH
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 JAaTh apryMEHTUPOBAHHOE 3aKJIFOUCHUE
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 3aKII0YEHHE 00 UX COBIAJEHUU WM HECOBMA/ICHUU.

B cnywae, korma MeXQy CpaBHUBAEMbIMHM BEIMYMHAMU HMMEIOTCA HEAOIYCTUMBIE
pacxoKJIeHUs, 3TO HY»KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHMUS.

Ecnu B paboTe cTaBMIIOCH LIENBI0 MPOBEPUTH KaKOW-TO (PM3MUECKUA 3aKOH WU U3YUYHUTh
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 paboTe JOJKEH BBIMOIHATHCS Ha jucTax 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 clieqyeT. B paMke B BEpXHEM II0JI€ HYXKHO JIMIIb ITOCTaBUTh HOMEpP
cTpanunbl. [IpoHyMepOBaHHBIMU TOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath oT pyku. Eciam Bl ncnonb3yere dykue 3aroTOBKH, TO OyAbTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBICY» OIMIMOKH, 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
IIOJIYYHJIOCh.

TutynapHbIA THCT PpabOTHl MOXKET OBITH HANMCAH OT PYKM WJIM HaledyaTaH Ha MpPUHTEpE.
DJIeKTpOHHAs BepCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

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

4. Mexanuka. Konebanus u BoiHbl. MonekynsipHas ¢usnka. JlabopaTopHbIi MpPaKTUKYyM

//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. JlabGoparopusiii mpaktuxkym// /E.H. Kotmukxos, C.A.
[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. BonroBast ontuka JlaGopatopusiii mpaktukym //E.H. Kormmkos, WM.I1. 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, }0.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 IperojaBaresis, HO 0€3 ero HemocpeaCTBEHHOTO
YYaCTHA.

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

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
nenecooOpasHoe MIaHUpOBaHUE paboyero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOGHHMHM U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyuYeHHs, IOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

MertoauyeckuMHu ~ MaTepuallaMH,  HampaBJSIOMIMMU  CAMOCTOSITENbHYIO — paboty
00y4aromuXxcs SBISIFOTCS:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o TUCIHILIHHE;

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

11.5. Meroauueckue yka3zaHus Ui OOy4aroIIUXCS MO0 TPOXOXKICHHIO TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KAavyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JMCIIATUTAHBIL.

OcHOBHBIMHU (DaKTOpaMH TEKYHIETO KOHTPOJSI 3HAHWHA OOYYaIOLINXCS SIBIISIETCS YCTHBIN
ONpPOC Ha JICKIMOHHBIX WM TPAKTUYECKUX 3aHATUAX, 3alluTa JIA0OpaTOPHBIX padoT.
CpeactBaMu  TEKYIIETO KOHTPOJISI MOTYT OBITh O€cenpl TMperojaBaTelii W CTYJCHTA,
KOHTPOJIbHBIE BOIIPOCHI M 33JIaHHUSI.

Pe3ynbTaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOM I MPOMEKYTOYHOM
aTTECTAIMU: MOJYYCHHUS 3a4eTa WM JIONyCcKa K dK3aMeHy Wi Ju(p(HEepeHIIMPOBAHHOMY 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. MeTtoauueckue ykazaHus A OOy4YarOUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
arrecraiun.

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

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYYEHHBIX OOYYalIIUMCS B MPOLECCE
HN3YUCHUA Bcel JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOSITEIILHOU pa6OTI)I, CIIOCOOHOCTH
NPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
NEeproJl SK3aMEHAIMOHHOW CECCHHM M 3aBEpIIAeTCs aTTECTAIIMOHHOW OICHKOH «OTIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHO». DJK3aMEH MOXKET MPOXOIUTHh B
BUJIE YCTHOTO OTIPOCA MITH TECTHPOBAHUSI.



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




