MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

K.T.H.,JIOII.

(IOIDKHOCTB, y4. CTEICHb, 3BAaHUE)

H.B. IloBapeHkuH

(vHMIMAIB], (aMIITIS)

(moxnuck)

« 22 » 06 2022rr

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

«Duzuka»
(HaumeHoBaHMe JUCIUILINHEL)

Koz HanpasieHus OATOTOBKH/
L Hatp A 11.03.01
CIIEIINATLHOCTH
HaumeHoBaHue HampaBlieHuUs
Pagnorexnuka
IIOATOTOBKH/ CIIENIUAIBHOCTH
Haumenosanue Pannorexnudeckue cpencTBa nepeaadu, npueMa u
HaIpPaBJIEHHOCTU 00paboTKN CUTHAJIOB
®opma 00yueHus 3a04Has

Cankr-IlerepOypr— 2022




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIO11.,K.(.-M.H., TOII. %/Mx H.IT. JIaBpoBcKkas

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanuce, nara) (uHUIMANEI, (aMUITHs)

[Iporpamma onobpena Ha 3acenanuu kadenpor Ne 3

« 15 » 06 2022 r, mpotokosn Ne 10
3aBenytomuii kageapoit Ne 3

H%*"r s
J.T.H.,pod. el A.B. Konbuisiios
(y4. cTeneHs, 3BaHUE) (moamucsk, nara) (MHUTHATEI, (aMUITHs)

OteerctBennblit 3a OI1 BO 11.03.01(01)

/2

Jo1.,K.T.H. 1O.B. bakmeesa

(OIDKHOCTB, Y4. CTCIICHB, 3BaHHE) (moamuce, nara) (vHUIHATEL, (aMHITHs)

3amecTuTenb JupeKTopa HHCTUTYTa Ne2 1o MeTonuecKkoil pabore

Jo1.,K.T.H.,JOII. M 7 O.J1. banbimesa

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, nara) (MHUIMANTEL, (aMUITHs)



AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpamMMmy OakamaBpuara IO HampaBleHWI0 moarotoBku/ cnemuansHocTrn 11.03.01
«PannorexHuka» HamnpaBieHHOCTH «PannoTexHudyeckue cpeAcTBa Iepefayd, MpueMa u
00paboTku curHanoBy. Jluciuruimaa peanusyercst kKageapoit «Nedy.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «Cnoco0eH nCnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTeMaTHUKH JJIsl peLIeHHs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTI

OIIK-2 «CrnocobeH caMOCTOATENBHO MPOBOIUTH IKCIEPUMEHTAIBHBIC UCCICIOBAHUS U
HCIIOJIb30BAaTh OCHOBHBIE MTPHEMbl OOPA0OTKHU U MPEACTABICHUS MOTYYCHHBIX TaHHBIX)

ConepxaHue IUCHMIUIMHBI OXBaTBIBAET KPYr BOMPOCOB, CBA3AHHBIX C IMpoOIeMamMH
obmelt hu3uKH.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIbHAS
pabora.llporpaMMoii AMCHUIUIMHBI TPEAYCMOTPEHBI CIEIYIOIIME BHUIBl KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHILIMHBI COCTaBIseT 12 3adeTHbIX enuHuI, 432
qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC
TCXHUYCCKUX NUCLUIIIINH.

MO P>KUBAIOIIEH

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00sI3aTENbHON YacTH 00pa30BaTEIbHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CIEAYIOIMMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma)
KOMIICTCHITHH

Konn
HanuMEHOBaHUE
KOMIIETEHIIUU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOPa
JOCTHXXCHHA KOMIICTCHIIMH

O6menpodeccruoHanbHbIE
KOMITCTCHIIHH

OIIK-1 Cnocoben
UCIIOJIb30BaTh
MOJIOKEHUS, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HAYK
Y MaTeMaTUKH JIJIs
penieHus 3aaa4y
WHXXEHEPHOM
JIeATeTbHOCTH

OIIK-1.3.1 3HaTh (hyHIaMEHTAIbHbBIE
3aKOHBI MPUPOIBI U OCHOBHBIC (DU3HUCCKHE
M MaTeMaTHYECKHUE 3aKOHBI

OIIK-1.Y.1 ymers npuMeHsTh (hU3HIeCcKue
3aKOHBI U MAaTEMATHYECKHE METOIBI JJIs
pelIeHus 3a/1a4 TEOPETUIECKOTO U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BnageTh HaBBIKAMH
WCITOJIB30BaHUS 3HAHUHN (U3UKH U
MaTEeMaTHUKH TP PEUICHUU TPAKTUYECKUX
3a1a4

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
CaMOCTOSITEIILHO
TIPOBOJIUTh
9KCIICPUMEHTAIbHBIC
UCCJIEIOBAHMS U
HCITOJIB30BaTh
OCHOBHBIE TIPUEMBI
00paboTKu u
Npe/CTaBICHUS
MOJYYEHHBIX JTAHHBIX

OIIK-2.3.1 3HaTh OCHOBHbIE METO/IbI U
CpEeCTBA MPOBEIECHUS IKCIIEPUMEHTAIBHBIX
WCCIICIOBAaHHI, CHCTEMBI CTaHIAPTH3AIMH U
cepTudurann

OIIK-2.Y.1 ymets popmynrpoBaTh B
paMKax MOCTaBJICHHOM LIE€IH TPOEKTa
COBOKYITHOCTH B3aMOCBSI3aHHBIX 337134,
o0ecrneunBaroIlnX ee JOCTUKEHUE;
OILICHUBATh JOCTOWHCTBA U HEJIOCTATKH
BO3MOJKHBIX BAPHAHTOB PELLICHUS 3a]1auH;
OTIPENIENATh OKUIaEMBbIE PE3YIIbTaThI
pelleHMs BbIIETIEHHBIX 3a/1a4; BEIOUPATh
CrocoObl ¥ CpeACTBa U3MEPEHUN U
IIPOBOJIUTH SKCIIEPUMEHTAIbHbBIE
WCCIICIOBaHHS

OIIK-2.B.1 Bnagets cnocobamu 06paboTKu
Y TIPE/ICTABJICHUS TIOTYYECHHBIX TAaHHBIX U
OLIEHKU MOTPEIIHOCTH PE3yJIbTaTOB
N3MEPEHUI

2. Mecro nuctuIuIMHbB B cTpykType OI1
JlucuumimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:




— « Maremaruka. AHanUTHYECKas TEOMETPHS U JIMHEHHast anredpay,
— « MaremaTuka. AHaTUTAYECKass TEOMETPHS U JIMHEHHAsI anredpay,
- «Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKAY.

3HaHI/I${, IIOJIYYCHHBIC IIpHU H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
- « :‘)HCKTpOTeXHI/IKa»,

- « :‘)HGKTPOHI/IKa»,

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 10 TUCIUILINHE (M paclpeieieHue 3TOH TPYAO0EMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

. Tpy10eMKOCTb 110 ceMecTpam
Bun yuebnoit paboTbl Bcero Nol N No3
1 2 3 4 5
Oowasn mpyooemKocmb oucyunIuHbl, 19/ 432 4/ 144 3/ 108 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 48 16 16 16
B TOM YHCJIE:
nexmu (JI), (gac) 24 8 8 8
npaktudeckue/cemunapckue 3aastus  (I13), 12 4 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 12 4 4 4
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 357 119 83 155
Buo npomesicymounoinn ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3., OK3.
DK3.*%*) OK3.

[IpuMeuanue:  KaHIWIATCKHI SK3aMeH
4. Conepx(aHI/Ie AUCHUITIIMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3,[[eJ'IBI, TEMbI TUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, Tembl quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(dac)
Cemectp 1
Paznen 1. Mexanuka 4 2 2 40
Paznen 2. Konebanus 1 BOJHBI 2 1 2 40
Pasnen 3. MosekynspHas Gpu3uka 2 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 4 2 2 28




Pasznen 5. Maruetusm 2 1 28
Pasnen 6. Onrrka 2 1 2 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pasnen 7. KBanroBast ontuka 2 1 2 52
Pasnen 8. KBanroBasi MexaHHuKa 4 2 52
Paznen 9. Cratuctudeckas husuka 22 1 2 ol
Hrtoro B cemectpe: 8 4 4 155
Uroro | 24 12 12 0| 357

HpaKTquCKaﬂ IoATrOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIINOJIHCHUHA

o0y4armuMucs

ONpEeACNEHHBIX  TPYOOBBIX  (PYHKUIMIA,  CBSI3aHHBIX C  Oymymiei

po(heCCHOHATBHOM eITeIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u congep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka

[Ipenmer mexanuku. Mexanuyeckoe aBukeHue. lloHsTHe cOCTOSIHUS U
JNETEPMUHU3M B KIJIACCUYECKONW MEXaHUKE. YpaBHEHUS MABWXKEHUS. [ paHUIbI
MPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass W KBaHTOBAs
MEXaHUKA

KunemaTtuka nBmwxeHus MaTepuaqbHOW TOYKU. CKOPOCTh U YCKOPEHHE.
HopmanbHoe u kacarenpHOe yckOpeHUs. Panuyc KpHUBHU3HBI TPAaCKTOPHHU.
OcHoBHas 3a7a4a KMHEMAaTHKU MaTepHaIbHOW TO4YkUA. KuHeMarwka IBHIKEHHS
abCONIOTHO TBEpAOTO Tena. BpaieHue TBEpAOTO Tela BOKPYT HEMOABM)KHOMN
ocH. CBS3b JIMHEHHBIX U YTJIOBBIX BEJIUYHMH MPU BpAIIaTEIIHHOM JIBHIKCHHH.

WNuepuunanbHblie cucteMbl oTcueTa. OCHOBHBIE 3aKOHBI KJIACCUYECKOM
TUHAMUKH - 3akoHbl Hpiorona. OcHOBHas 3ajgavya JUHAMUKH MaTepHATIbHOU
Touku. Hemnepunanbusle cucremsl oTcyeTa. CHIlbl HHEpUUU. 3aKOH COXPaHEHUS
umiynbea. LlenTp macce u ero nermxkenne. Cuctema IeHTpa mMacce.

Mexanuueckasi pabota u mMourHocTh. Kunernueckast sueprus. [lons cu.
KoncepBaTuBHbIE W JWCCUIIATUBHBIE CHJIBL. Y CIOBHE MOTEHIHUAIBHOCTH TOJIS
cuil. 3aMKHYThIE M HE3aMKHYThIE cucTeMbl. [loTeHInanbHas YHEPTrus CUCTEMBI.
CBsi3b MEXIy MOTEHIIMATBLHON YHEPTUEH W MOJeM KOHCEPBATUBHBIX CUJI. 3aKOH
COXpaHEHHUs MEeXaHW4YeCKOU sHeprun. CUCTEMBI €IMHHII.

MOMEHT CWJIBI U MOMEHT HUMITYJIbCA. YPAaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTAa WMIyJbca. MOMEHT UMIyJbca TBEPAOTrO Tela
OTHOCUTEILHO HEMOJBMKHOM och. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMUKH BpaIlaTEIbHOTO JBUKEHUS TBepAoro Tena. KuHernueckas sHEprus
BpAILIAIOIIEr0Cs TBEPJOTO Tejla. YPAaBHEHUS JIBHOKEHUS U YCIOBHUS PABHOBECHS
TBEPAOIO TENA.

[Ipuntun  otHOcWTeNnbHOCTH [ammies, mnpeoOpazoBanus [ammmes.
IToctrynatel crienmanbHON Teopun oTHOCUTENbHOCTH. [IpeobpazoBanus JlopeHia




U cieactBus W3 HUX. OCHOBBI PENATUBUCTCKOM MexaHuUKW. MHTepBan, ero
HHBAPUAHTHOCTE. PenaATUBUCTCKUN ~ MMILYJIBC. OcHOBHOE  ypaBHEHHE
PENATUBUCTCKOM NUHAMHUKU. KMHETHYeCcKass YHEPTHsl PEeISATUBUCTCKON YaCTHIIBI.
Ces13p Maccbl M dHepru. CBsi3b MEXAy SHEpruedl M HMIYJIbCOM YacTHIIBL.
OcCHOBHBIE HIeH 00IIeH TEOPUU OTHOCUTEILHOCTH

Pasgen 2

®duznka KoaebaHu U BOJIH

['apmMoHMUecKUid M aHTrapMOHMYECKMHM OCHMWILIATOP (MaTeMaTHUYECKUn
MasiTHUK, (U3NYECKUN MAasTHUK, KojeOaHus MOJ NEHCTBUEM YHPYTOW CHIIBI).
Cnoxenue koneOanuii. DU3NYECKHIH CMBICI CIEKTPAIBHOTO PA3IOKCHHUS.
HuddepenunanbHoe  ypaBHeHHE  KoseOanwii. CBOOOJHBIC, 3aTyXaroIlue
Kosebanus. BeinyxaeHnsie konebanus. Pesonanc.

Kunemartuka BOTHOBBIX IIPOLECCOB (IUIOCKHUE U ChEepUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipunuun cynepnosunuu. OHeprus BojaHsl. [lotok
sHepruu. IHTeHCUBHOCTH BOJIHBL. CTOsi9ast BOJIHA. 3BYK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJIH

Pasnen 3

MonekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccol. llonsarue QyHkunn
coctosiHus. BHyTpenHsisn sHeprusa. KonumdectBo Ttemnorsl. PaGora Tena npu
u3MeHeHun ero obObema. [lepBoe Hauano TepmoauHamuiku. Temmepatypa u
BHYTPEHHSAS HHEPrus Kak (QYHKLUUS COCTOAHUA. TeIIoeMKOCTb. DHTPONHMSL.
Bropoe u tperbe Hauana tepmoauHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHUs
sHTponuu. [lopsanok u 6ecopsiok B npupoje. TepMoanHamMuueckue GyHKIUH.

WUneanpHplii 123  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSSI SHEprus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaTbl, paboTa MNpH pa3IMYHBIX IPOLECCaX,
sHTpomnus). BeposarHocts u ¢uykryarun. Pactipenenenus Makcsemia. Ckopoctu
TEIUIOBOTO JIBW)KEHUS MoOseKyld. CpenHsss KUHETHYECKas SHEPIUs MOJIEKYIL.
OcHOBHOE ypaBHEHHE KMHETUUYECKOI Teopuu HaeanbHbIX razoB. Pacnpenenenue
bonbumana. DHTponus U BeposATHOCTH. Da30Bble paBHOBECHS U NPEBPAILECHUS.
DneMeHThl HEpaBHOBECHOM TEPMOJMHAMUKU. SIBI€HUs IepeHOCa, KUHETUYECKUE
asiieHus. KonneHcuposanHoe coctossHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
Y ra3os.

Pazgen 4

DNEKTPUYECTBO.

DneKTpocTaTMKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTro
sapsia. 3akoH Kynona. Cucremsl enmuun. ITpunuun cynepnozunun. CHCTEMBI
BAPSHKEHHBIX YaCTHI[. DJIEKTPUUECKUH JUIOJbL. PaboTa CHl 3JIeKTPOCTaTHUECKOTO
mons. TeopemMa o0 UMPKYIALIMM BEKTOpa HamnpsbkeHHOCTH. IloTeHnmanbHOCTBH
BIIEKTPOCTATHUECKOT0 NoJsl. HanpsKeHHOCTh M MOTEHIIMAJ JIEKTPOCTATHUECKOTO
107151, CBA3b MeXAy HuUMHU. Teopema ["aycca [uisl 2JIEKTpPOCTaTHYECKOTO IOJIA B
Bakyyme. [Ipumenenue reopemsl ['aycca k pacdery nosien.

DnexTpocTaTuka B BellecTBe. Tumbl auanekTpukoB. llomspusanus
IdNeKTpukoB.  CBOOOOHBIE M CBsi3aHHBIE  3apsiabl.  JudanexkTpuyeckas
BOCIIPUMMYHUBOCTb.  JIMdneKkTpuueckass  NPOHHULAEMOCTb.  DIEKTPUYECKOE
cmemienue (uHaykuus). Teopema I'aycca st AEKTpUYECKOro MO B
JIUDJIEKTPUKE. Y CIIOBUS HAa TPAHULIE pa3zesia ABYX IMAIEKTpUKoB. ITosne BHyTpH
MPOBOJAHMKA U y ero mnoBepxHocTu. OOmas 3agadya 3JIEKTPOCTATHUKH.
DNEKTPOEMKOCTh IPOBOIHUKA.

KonneHcaropsl. DHEprus CUCTEMBI JJEKTPUYECKHUX 3apsAJIOB. DHEPTHs
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHash IIOTHOCTh JHEPTUM  AJNEKTPHUECKOTO
TOJIS.

VYcnoBusg  CylIIECTBOBaHUS  JJEKTPUYECKOIO  TOKA.  YpaBHEHHE
HENpPEpPBIBHOCTU.  DJEKTPOABIOKYIIAas  cuja. HemoTeHIMalbHOCTH — MOJSA

CTOPOHHHMX cwil. 3akoHbl Owma wu Jlxoyns-JIeHna B UHTErpaJbHOM U




muddepeHnmanbHon hopmax.

Pa3zgen 5

DNEeKTpOANHAMUKA

Marnutocraruka B Bemectse. HamaranueHHOCTb. MoJeKyIsipHbIE TOKH.
MaruuTHass BOCHPUUMMYMBOCTh. MarHuTHasi NpOHUIIAEMOCTh. HamnpsikeHHOCTh
MarHMTHOrO nojs. JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSALHUM BEKTOpa HANPSHKEHHOCTHM MAarHUTHOrO MOJsi (MHTErpajbHas U
muddepennmranbaas GopMbl). Y CII0BUS Ha TPAHMIIC IBYX MarHETHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzanmuaas nHayktuBHOCTh. OObeMHas IIIOTHOCTD SHEPTUU
MarHuTHOro nojisi. BuxpeBoe anexkrpuueckoe mose. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTtepuaiibHble ypaBHeHHs. KBa3uctaumoHapHbIEe TOKH.
WuBapuaHTHOCTh ypaBHEHHMH MakcBemia OTHOCHTEIBHO IPeoOpa3oBaHHN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJUHAMUKE.

Pasnein 6

Orntuka.

BonHoBoe ypaBHeHME Uil AJIEKTPOMArHUTHOM  BOdHBL.  CBOMCTBa
3JIEKTPOMArHuTHBIX BOJH. Bekrop IloitnTuHra. MIHTEeHCHBHOCTH cBeTa. D ekt
Jomnepa sl 3J€KTPOMarHUTHBIX BOJIH. OTpakeHHE U IPEIOMJICHUE CBETA.
Ontuueckoe wu3obpaxenue. llpunnun @Depma. HWHTEepdepeHuus cBera.
KorepentHocte u  MoHOXpoMmMaTHuHOCTb. [udpakmus csera. [IpuHiun
I'rolirenca-®penens. Meton 300 @penenst. Judpakmus Opaynrodepa Ha mmIean
u audpakuuoHHoN pemietke. ['onorpaduu. EcrecTBeHHBINH M MOJISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonsipuzanus cBeTa NMpu OTPAKEHUU U TNPEIOMIICHUU.
3akon bprocrepa. [IBoiiHoe nyuenpenomienue. HopmanbHas u aHoMainbHas
mucnepcusi. @azoBast u rpynnoas ckopoctu. @opmyna Panes. Dnementsl @ypne
- OIITUKH.

Pasnen 7

KBanToBas ontuka

TennoBoe wu3nyyenue Ten. 3akoH Kupxroda. 3akoHbl W3Iy4YeHUs
abcomoTHO uepHoro Tena. KBantoBas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. Porospdexr, onbiTel CroneroBa. doroHsl. JlaBneHue cBeTa.
KopmyckynsipHo-BosTHOBO#H nyanu3m uist cBeta. Dddexr Komnrona.

Pasgen 8

KBaHTOBas MexaHuka

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BosiH 1e bpoins. BonnoBoil maker. CTraTucTH4eckoe HCTOJIKOBaHHE BOJH [I€
bpoiins. [punuun neonpeneneHHoctu ['eiizenGepra. BonmHoBas ¢yHkius, ee
OCHOBHBbIE cBoMcTBa. OmepaTopsl (U3MYECKUX BeIUMYMH. BpemeHHoe u
cranvoHapHoe ypaBHeHue Illpenunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHUs JBWkeHMs. CBoOonHas dactuna. Yactuna B O€CKOHEYHOM
oTeHUHanbHOU siMe. KBanToBbIN ocistop. Hynesas sHeprus, HyleBble
koneOanusi.  [IpoxoskeHue  4acTUIlbI  4Yepe3  MOTEHUIHMAJIbHBIH  Oapbep.
TynuenbHbIN 3 PeKT.

ATomM Bomopoga B KBaHTOBOM MexaHuke. KBaHTOBBIE uyucIa.
OpOuTanbHBII MEXaHWYECKMH M MAarHUTHBIE MOMEHTBHI 3JIEKTpOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Iltepna u ['epnaxa. Cnun
anekTpoHa. [IpHHIMI TOXIECTBEHHOCTH MHKpOYacTHIl. DepMUOHBI U OO30HBHI.
CumMeTrpusi BOJHOBOM (PYHKLIHMH CHUCTEMBI OJMHAKOBBIX YacTHIl. I[IpuHImn
[Taynu. OObsicHeHue nepuoauveckoil cucrembl 3nementoB J[.M.Menneneesa.
OHepreTU4ecKuil CIEeKTp aTOMOB M MoJIeKyll. [Iprposa XuMHUYECKOH CBSI3U.

Pazmen 9

Cratuctudeckas Gpusuka

Craructuueckuit  Meroa. dazoBoe mpocTpancTBO. Pacmpenenenue
I'u66ca. Craructuyeckoe HCTONKOBaHUWE OHHTpornuu. CBOOOAHAs SHEpPrus.
CraTtucTUueckoe OIIMCaHHue KBaHTOBOM CHUCTEMBI, pasiniuc MCKIY




KBAaHTOBOMEXAHMYECKOM M CTATHCTHYECKOW BeposiTHOCTAMU. Kitaccnueckas
cratuctuka MakcBesuta-bonbiimana. KBantoBele craructukun ®@epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE pa3IUYHbIX CTATUCTHUK.

Pacnpenenenne ®@epmu-Jupaka aisg 3JEKTPOHHOTO Ta3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN AJIEKTPOHHbBIN
ra3. DJIEKTPOHHAsI TEIUIOEMKOCTh. TEeIMJI0EMKOCTh KPUCTAIMUECKOW PEIIETKH.
Kiraccuueckas reopust, Teopust DiiHmTeiiHa u Jle6as. ®oHoHbl. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Temsbl IMPAKTUYCCKHUX 3aHATHH U UX TPYAOCMKOCTE IPHUBECACHEI B Ta6J'II/II_IC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

W3 mux Ne
Ne TeMbl MPaKTUYECKUX Popmer TpynoeMKoCTb, |IPaKTHYECKOH |pa3aena
/o 3aHATUAN TIPAKTHHCCKUX (dac) MOJATOTOBKH, | AUCLIUII
SatATHH (dac) JIMHBI
Cemectp 1
Kunematuka u Pemenue 3agau 1 1 1
1 | nuHamuka
MAaTepHAIbHON TOUKHU
Kunemaruka u Pewtenue 3amau 1 1 1
2 | qguHamMuKa aO0COJIFOTHO
TBEPJIOTO Tea
Kunemaruka u Pemtenue 3amau 1 1 2
3 | guHAMuKa KoJiebaHuil
MonekynsipHo- Pewtenue 3amau 1 1 3
4 | KuHeTH4yecKas Teopus
Cemectp 2
1 | HanpsbxkenHoCTh u Pemrenue 3agau 1 1 4
IMOTEHITHA
AEKTPOCTATUYECKOTO
OIS
2 | JIBwkeHue Pemrenue 3amau 1 1 4
3apsOKEHHBIX YacTUIl B
ANEKTPOCTATHYECKOM
roJje
3 | UHIyKIIMS MarHUTHOTO Pemrenue 3amau 1 1 5
MOJIA. Cubl B
MAarHMTHBIX MOJISX
4 | Uutepdepenums, Pemenue 3amau 1 1 6
nudpakius,
MOJIIpU3aIUs
Cemectp 3
1 | TemmoBoe w3MyUYeHUE, Pemenue 3agau 1 1 7
dotorhdext
2 | Atom BOJIOpO/JIA. Penrenue 3amau 1 1 8
IToctynatel bopa
3 | YpaBuenue Pemenwue 3amaq 1 1 8
[Ipenunrepa
IToreHmuanbpHBIE
6apbephbl




4 | KBantoBas cratuctika |  Perenue 3anau 1 1 9

Bcero 12

4.4. JlabopatopHble 3aHATUS
Tembl 1abG0OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh NPUBEICHBI B TabnuIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HanmenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 1
1 | Mastauk MakcBesia 2 1
2 | Maremaruyeckuii 1 00OpPOTHBIN MAassTHUKH 2 2
Cemectp 2
1 | Onpenenenue JIEKTPOEMKOCTH KOHACHCATOpa 2 4
2 | Konpna HeroToHa 2 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIy4YEHUs 2 7
2 | OmpeneneHue MIMPUHBL 3alPEIICHHON 30HBI 2 9
TIOJTYIIPOBOTHUKA
Bcero 12

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Buner caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

B . Bceero, | Cemectp 1, | Cemectp2, | Cemectp 3,
U] CAMOCTOATEIbHONU padoThI
qac qac qac qac
1 2 3 4 5
W3yueHne TeopeTHyecKoro Marepuasia 90 30 21 39
quciumingel (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY) %0 30 21 39
Kontposabnble pabotsl 3a04HHKOB (KP3) 87 29 20 38
IToaroToBka K MpOMEKyTOYHOU
atrecranuu (ITA) %0 30 21 39
Bcero: | 357 119 83 155

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.




Tabnuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubnuorpaduueckas ccpiika KonuyecTBo 3K3eMIUISIpOB B
oubnuoTeke(kpome
AIIEKTPOHHBIX IK3EMIUISIPOB)

[53(075)] CasenbeB U.B. Kypc obmieii pusuku: Yueobuoe mocooue | ®O(4), I'C(94), I'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusmka

[53(075)] CasenbeB M.B. Kypc o6mieii pusukn: Yueobnoe mocooue | ®O(4), I'C(94), I'CU3(1)
B3 1.2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHBI.
Orntuka.

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHasi GU3MKAa.
®u3suka TBEpAOro tena. Pu3nka aTOMHOIO A1pa U
9JIEMEHTAPHBIX YaCTHII

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuedHnoe nocobue B 3.T. DO(2), 'C(93)
T.2. OnexrpuuectBo. Konebanus u BoaHBL. BoHoBas
ontuka. 2008

[531 B83] Wponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), II'(6)
mariur, 2015

[53(075) Tpodumona T.U. Kypc busuku. 2007, d0O(3), I'C(27)

T76]

53(075) T76] | Tpodumona T.U. Kypc buzuxu. 2003 I'C(35), KJI(5) T'C(134),

I1r'(8)

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Hponos U.E. Dnextpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), III'(18)

N83] 2015

534.2(075) Hponos N.E. Bonnossie mporiecchl. OcHOBHBIE 3aKOHBL. | DO(63), ['C(14), I1T'(8)

N83] 2015

530.145(075) | Uponos U.E. KsanroBas ¢usnka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

n83 2015

[531 B83] Uponos N.E. ®usuka makpocuctem. OcHoBHBIE 3akoHBL. | D@O(3), ['C(138), I1I'(30),

2015

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENIBHBIX PECYpcoB HH(MOpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubmuoreka ['VAIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca 10 JUCLUILIIHHE.
[Tepeuenp ncCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTeILHOTO MpoIecca Mo AUCIUILITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne | HammeHOBaHHME COCTaBHOI 4acTH MaTepHAIbHO-TEXHHYECKOM Howmep aynutopun
n/n 0a3bl (pu HEOOXOIMMOCTH)
1 | JlekunoHHast ayAUTOPHSI
2 | CnenmanmusupoBaHHas jJaboparopus «MexaHuKay 31-04
3 | Cnenuanu3upoBaHHas 1abopaTtopus «DIEKTPOMArHETU3M 32-04
4 | CnenmanmsupoBanHas 1adboparopust «ONTHKA 32-06
5 | CnenmanmsupoBanHas taboparopusi «KBantoBas Ou3nka 32-03, 32-05

10. OueHouHBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS MPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOYHON aTTeCTalluu

By npomexyToO4HOM aTTecTalun [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.



http://lib.aanet.ru/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun onleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIelMaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYCCKOH JCSATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasChb HAa 3HAHUA TOJBKO OCHOBHOMU
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIICHMIA;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
/11 WHINKATOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYECKHE MOHATHS. KnHeMaTnka MaTepuanbHOU OIIK-1.3.1

TOYKH. CKOpOCTB H YCKOPCHUC MaTCpHaHLHOﬁ TOYKH

2 YckopeHue npu miocKoM KPpUBOJIUHENHOM JBUKEHUU OIIK-1.V¥.1




3 Kunemartuka aGCoMOTHO TBEPAOTO TENa OIIK-1.3.1
4 CBs13b JINTHEWHBIX M YTJIOBBIX BEITMYUH OIIK-2.3.1
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI OIIK-1.3.1
6 OcHoOBHas 3aJja4a KHHEMATUKHU I MATEPUATIbHON TOUKHU OIIK-2.¥.1
7 3akonbl HproToHA OIIK-1.3.1
8 3akonsl Kemnepa u 3aKk0H BCEMUPHOTO TITOTEHUS OIIK-2.3.1
9 [Ipunnun gerepMuHU3Ma OIIK-1.3.1
10 3aKOH COXpaHCHHS UMITYJIbCA OIIK-1.3.1
11 Teopema o IBMKEHUHU IIEHTPA Macc OI1K-2.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.3.1
13 MoOMEHT CuIbl 1 MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa OIIK-2.3.1
14 CekTopualibHast CKOPOCTh OIIK-1.V¥.1
15 PaboTta, MOIITHOCTh ¥ KHHETUYECKAsI SHEPTUS OIIK-1.B.1
16 IToTeHnuaabHble ¥ HENMOTEHIINAIbHBIE CUIIbI OIIK-1.3.1
17 IToTeHumanbHas YHEPTUsl, 3a4KOH COXPAHEHUSI MEXaHUYECKON SJHEPIUU OIIK-1.3.1
18 MowMmeHT uHepuuu OIIK-2.V.1
18 Teopema IlITeiinepa OIIK-1.V.1
19 MomMeHT nmnysbca abCcoJIIOTHO TBEPOTO Tela OIlK-2.3.1
20 Kunernyeckas sueprus ATT. Pabota u moutHocts Bpamenus ATT OIIK-1.3.1
21 [Tpunumn otHOCcUTENbHOCTH ["anumnes OIIK-1.3.1
22 DxcrnepuMeHTanbHbie npeanocsuiku CTO OIIK-2.B.1
23 [Toctynarel DitHIuTElHA, TpeoOpa3oBanus JlopeHna OIIK-2.3.1
24 CnenctBus u3 npeoOpazoBanust Jlopenua. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 WnuTepsan OIIK-1.3.1
26 PensaruBnucrckas nuHaMuka OIlK-2.3.1
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTH. [IpUHIIMI DKBUBAJIECHTHOCTH OIIK-1.3.1




28 HeunepuuanbHble CUCTEMBI OTCUETA OIIK-1.3.1
29 HuddepennmanbHoe ypaBHEHHE KOieOaHU TPY>KMHHOTO MasTHUKA, ero | OIIK-1.B.1
pelieHue
30 BekropHas nuarpamMmma OIIK-2.VY.1
31 DHeprus rapMOHUYECKHUX KOJIeOaHUH OIIK-2.3.1
32 YcnoBusi BOBHUKHOBEHUS KOJICOaHU I OIIK-1.3.1
33 Ouznyeckuil 1 MaTeMaTH4YECKU MasTHUKU OIIK-1.3.1
34 3aryxarommue KoieOaHus OIIK-2.3.1
35 Breinyxnennsie konebanus. Pezonanc OIIK-1.3.1
36 CrnosxeHue KoyieOaHUi OHOTO HANpaBIIeHUs ¢ oauHakoBbIMU yactoramu | OIIK-2.B.1
37 CrnosxeHre B3aUMHO MEePICHINKYIISIPHBIX KOJeOaHnui OIIK-1.B.1
38 Bousabl. OCHOBHBIE TOHATHS OIIK-1.3.1
39 YpaBHeHue Oeryieil BOJTHbI OI1K-2.3.1
40 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIPYIOil cpeie OIIK-1.V¥.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEHCUBHOCTH BOJIHBI OIIK-1.3.1
43 Dddext omrepa OIlK-2.Y.1
44 Judpaxus Bonn. [Ipunnun [rolirenca OIIK-2.3.1
45 WuTepdepeHIyst BOJIH OT IBYX UCTOYHUKOB OIIK-2.B.1
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcus, rpynmnosast CKOPOCTb BOJIH OIIK-1.3.1
48 WneanbHsiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-2.3.1
49 [TapameTpsl cOCTOSIHUS, TEMIIEPATYpa. Y pABHEHHUE COCTOSIHUA, OIIK-1.B.1
GYHKIMS COCTOSTHUS
50 BHyTpeHHsIs sHeprust u1eaabHoro ras OIK-1.3.1
5l Pabora naeanpHoro raza B pa3iInyHbIX TEPMOAMHAMUYECKIX OIIK-1.V.1
MpoLeccax.
52 [TepBoe Hauano TEPMOJMHAMUKH. OIlIK-1.3.1




53 Anuabarudeckuii Iporiecc. OIIK-2.3.1
54 [{uxn KapnHo OIIK-1.3.1
95 PaGora TemnoBoro aBuraTens OIIK-2.B.1
56 OO6paTUMOCTh TEPMOJIMHAMHYECKUX MIPOIIECCOB, TeopeMbl KapHo OIIK-1.3.1
S7 Hepasenctro Knaysuyca. DuTponus OIlK-2.3.1
58 DHTpONHs U BEPOATHOCTD OIlK-1.3.1
59 bapomerpuueckas ¢popmyna. Pactipenenenne bonpiimana OIIK-1.3.1
Cemectp 2
1 HanpspkéaHnocts anexTpuyeckoro moss. [IpuHiun cyneprno3unuu OIIK-1.3.1
2 [Torenuunan snexrpuueckoro nois. [Ipunmun cynepnoszunuu. Teopema o | OIIK-2.3.1
UPKYJSIIUU BekTopa E
3 [Torok BekTopa E. Teopema I"aycca mist BexkTopa E OIIK-1.3.1
4 CuJi0BBI€ JIMHUYU U SKBUIIOTEHIIMATbHBIE TOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-2.3.1
6 Hanpsk€HHOCTE M NOTEHIMAIT AJIEKTPUYECKOTO AU OIIK-1.3.1
7 DIIEeKTPUYECKHUI AUMOIL BO BHEIITHEM T10JIE OIIK-1.3.1
8 [TpOoBOAHMKY B 3JIEKTPUUECKOM TOJIE OIIK-2.3.1
9 Husnexrpuku. Bexrop anexkrpuyeckont unAykuuu. Teopema 'aycca s OIIK-1.3.1
BekTopa D
10 I'pannunsle ycnosus 11 BeKTopoB D u E OIIK-1.3.1
11 OnexTpoéMkocTs. KoHnencaTopsl OIIK-1.B.1
12 [TapannensHoe U MOCeA0BAaTENFHOE COEAMHEHNE KOHEHCATOPOB OIIK-2.V.1
13 DHeprus MEeKTPUYECKOTro MO OIIK-2.3.1
14 OnexTpuueckuil Tok. [IMOTHOCTH TOKa OIIK-1.3.1
15 3axonbl OMa B 00BIKHOBEHHOW U AuddepeHnnaibHon hopMax OIIK-1.3.1
16 3akon OMa 11t 3aMKHYTOH TIeNu OIIK-2.3.1
17 3akonsl Jlxoyins — JIeHna B 0ObIKHOBEHHOM 1 anddepeHnnanbHoMl OIIK-1.3.1

dbopmax.




18 MarauTHas UHIYKIHS OIIK-1.3.1
19 3akon buo — Casapa — Jlamiaca OIIK-2.3.1
20 MarauTtHas HHIYKIUS IPSMOTO ITPOBOJIa C TOKOM OIIK-2.B.1
21 B3anMozeiicTBre TPOBOTHUKOB C TOKAMHU OIIK-1.3.1
22 JIumoTbHBINM MarHUTHBI MOMEHT. MarHuTHOE 1MoJie KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MarnuTHas UHIYKIUS IBHKYIIETrocs 3apsana. Bzaumopeiicteue OIlIK-1.V.1
JBUKYIIXCS 3apsI0B
24 JBr>KeHUE 3apsKEHHBIX YaCTUIl B MATHUTHOM T10JIE OIIK-1.B.1
25 Teopema o 1upKyIAIUN BeKTOpa B OIIK-2.3.1
26 MaruauTtHas HHIYKIMS TOpOUJa U COJIEHOM 1A OIIK-2.V.1
27 Mexanuueckas paboTa B MarHUITHOM I10JI€ OIIK-1.V.1
28 Maruuthslif notok. Teopema ["aycca ans Bektopa B OIIK-1.3.1
29 MarduTHSBIA JUIIOAs B MArHATHOM IIOJIE OIIK-1.3.1
30 Maruetuku. Teopema o upkyssiuu Bekropa H OIIK-2.3.1
31 SIBnenue hbeppomarneruzma OIIK-1.B.1
32 DNeKTpOMarHuTHasE MHYKIUs OIIK-1.V¥.1
33 Camounnykuusi. Bzanmnaas uayKIms OIIK-1.3.1
34 OHeprus MarHUTHOTO OIS OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe moiie OIlK-2.3.1
36 Toxk cmereHns OIIK-1.3.1
37 VYpaBHenus Makcsenna OIIK-1.3.1
38 BonHOBOE ypaBHEHUE 2IIEKTPOMArHUTHOIO MTOJIS OIlK-2.3.1
39 CBoiiCTBA 2JIEKTPOMAarHUTHBIX BOJTH OIIK-2.B.1
40 3aKOHBI MPEJIOMIICHUS U OTPaKEHUS CBETA OIIK-1.3.1
41 KorepenTHocTh cBeTa OIIK-1.3.1
42 WnTepdepeHius cBeTa OT IByX HCTOUHUKOB OIIK-2.3.1
43 Hudpaxuus. [Tpunuun [toiirenca — @penens OIIK-1.3.1
44 3onbl Openens. Audpakuus OpayHrodepa Ha menu OIIK-1.3.1




45 Jucnepcus ceera OIIK-2.3.1
46 Hudpakuronnas pemeTka OIIK-2.VY.1
47 [Tonstpusanus cera OIIK-1.3.1
48 Crenens noJisspusanuu. 3akoH Matoca OIIK-1.B.1
Cemectp 3
1 TemoBoe n3myueHue OIIK-1.3.1
2 3aKOHBI U3TYYCHHS a0COIIOTHO YEPHOTO TeIIa OIlK-2.3.1
3 ®opmymna Penest — [Ixxunca. Pacnpenenenue [Tnanka OIIK-1.3.1
4 dotorpdexr OIIK-1.3.1
3) TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHUE OIIK-2.3.1
6 ®oToHbI. KopnyCcKynsipHO — BOJIHOBOM Jyanii3M JUIsl CBETA OIIK-1.3.1
7 Dddext Komnrona. Dmnupruyeckue 3akoHOMEpHOCTH B cniekTpax atoma | OIIK-1.V.1
BOJIOpOAA
8 Mopuens atoma o Tomricony OIIK-1.3.1
9 Monuens atroma o Pesepdopay. [Tocrymarsr bopa OIIK-2.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bomansr ne bpoitns OIIK-1.3.1
12 Bonnosas ¢pyHkuus OIlK-2.3.1
13 VYpasnenue llpénunrepa OIIK-1.3.1
14 CootHouenue HeonpeaenéHHocrel I eitzendepra OIlIK-1.3.1
15 MukpouacTuia B OJHOMEPHOM NOTEHIIMAIIBHOM SIME C 00-MU CTEHKAMH OIIK-2.V.1
16 MukpouacTtuia B TpEXMEPHOM HEMPOHUIIaeMOM MoTeHnuanbHoM sumke | OIIK-1.V.1
17 CTONKHOBEHHE MUKPOUYACTHUIIBI C MTOTEHIIMAIEHBIM 0apbepoM OIIK-1.VY.1
18 MukpouacTuiia B HEIpoHUIIaeMoil cepe OIIK-1.V.1
19 ['apMOHMYECKH OCHUIUIATOP B KBAHTOBOW MEXaHUKE OIIK-2.3.1
20 KBaHTOBBII1 poTaTop OIIK-1.3.1
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 ToxnecTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu OIlK-2.3.1




23 3anosHeHHE AIIEKTPOHHBIX 00onouek. Tabnua MeneneeBa OIIK-2.B.1
24 XapaKTepuCTUUECKHE PEHTICHOBCKHE CIICKTPBI OIIK-1.B.1
25 DHeprus CBsI31 B MOJICKYJIC OIIK-1.3.1
26 Pacnipenenenne ®epmu - J{upaka OIIK-1.3.1
27 Pacnipenenenne bo3e - DiiHmTelina OIIK-2.3.1
28 DHepreTU4ecKue 30HbI B KPUCTAIIAX OIIK-1.3.1
29 ITpoBOAMMOCTH MOJIYIIPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHbIE U BBIHYKJCHHBIE IEPEXOIbI OIIK-1.3.1
31 [Tpuniun paboTsl nazepa OIIK-2.3.1
32 Knaccuueckas teopus TeroeMmkocts Jrononra u [Itu OIIK-1.3.1
33 KBaHTOBasi TEOpUsI TEINIOEMKOCTH DUHIITEHHA OIIK-1.3.1
34 KBanToBas Teopus terutoemMkocTu Jlebas OIIK-2.3.1
35 KoHTakTHBIE ABIEHUS OIIK-2.B.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera I/IH,Z[I/Ifl?aiOpa
Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

IlepeyeHp TeMm Uil KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabwmie 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

Ne n/m .
KypCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeEM JUIsl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

BOHpOCBI AJi1 MMPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

o Kon
Ne n/m IIpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
MHAMKATOpa
Tecr 1

1 BonHoBas ¢pyHKIMS A0KHA OBITh: @) TOJIBKO KOHEYHOM; OIIK-1.B.1

0)TOJIBLKO HEMPEPHIBHOM; B)TOJILKO OJHO3HAYHOM;  T') KOHEYHOMH,

HEINPEPBIBHOW, OJTHO3HAYHOM.
2 Bribepute npaBmiibHYyI0 GOPMYTUPOBKY I COOTHOLICHUS OIIK-2.B.1

HEONPENEIEHHOCTEN ...

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




h

Kakoe kBaHTOBOE UHMCIIO, 331aF0III€e COCTOSTHUE JICKTPOHA B aTOME
BOJOPO/IA,

omnpeJeNsieT 3HaueHue ero sueprun?  a) [1aBHOe KBaHTOBOE
gucino. 0) OpOuTtansbHOE KBAHTOBOE YHMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.V.1

Jljis p — COCTOSIHUS 3JIEKTPOHA B aTOME OPOUTAILHBIM MOMEHT
uMITysbca Ly paBeH:

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

OIIK-1.B.1

depMUOHAMH ABIIAIOTCS: a) BCE pa3psKEHHbIC YaCTULIBI, 0)
YaCTHUIBI C MOTYLEIBIM CITUHOM, B) YaCTHIIBI C LEIBIM
CIIMHOM, T') HEITpaibHbIE YaCTUIIBI

OIIK-1.V.1

CranuonapHoe ypaBHenue lllpénunrepa umeer Bua: a) Ay+ Uy =
A? 2

Ey; 0)=— Ayt Uy =Ey B) Ay+ TT(E—U) y=0;1)
m 7

,1!2

Zm

8%
AY+UY =ih = tre y =y (x,y,2); ¥ = (X,y,2.0);

U — norenuuanbHas sHeprusi;  E - nonHas sHeprus

OIIK-2.B.1

DNeKTpoH B aToMe HaxoauTcs B d-cocTosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYCHUE MTPOCKIIMM MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCHIHCTO MAarHUTHOI'O I1OJIA:

a)h: ©6)2h; B)3h;

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

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

A)x=1/4B)x=1/2B)x=3l/4

OIIK-1.V.1

Tect 2

KakoB ¢uznueckuii cMbICI BOTHOBOH (PyHKIINH?

a) MukpouacTuiia npeacTaBiseT co00l BOIHOBOM makeT.  0)
KBaapat Moayns BoJIHOBON ()YHKIIMHU ONpEeNseT MII0THOCT
BEPOSITHOCTH  OOHAPY>KEHHSI YaCTUIIBI B) AmnHcaM0Jb YacTuil
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-1.B.1

Br16epute npaBusibHy0 GOPMYIUPOBKY 151 COOTHOLIEHUS
HEOIPENEICHHOCTEN MJIs YaCTHULIBI JIETALIEN BIOJIb OCH X ...

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

OIIK-2.B.1

Bpemennoe ypasuenue llpénnnrepa numeer BUa:

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

at’
2m .. a¥
B) AP+ re Y.U=-1h oo e ¥ =Y¥(x,y,z1t); U=U(X,y,z,t)

OIIK-1.V.1

PannanbHast IIOTHOCTH BEPOSITHOCTH [UIE OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYyM IIpU: a) T = 273, 0)

L) )
r=—,B) T =1 (I — pacCTOSHME IIEKTPOHA 10 AApa, 11 — MEePBHIH

OOPOBCKHI panyc)

OIIK-1.V.1

6. bo3oHamu SABIAIOTCS: a) BCC pa3psAKCHHBIC YaCTHIIbI, 6) YaCTHUIIbI

OIIK-1.B.1




C TIOJTYIIEJIBIM CITMHOM, B) YaCTHIIBI C IIEJTBIM CITUHOM, T')
HEUTPAJIbHBIE YaCTHUIIbI

6 7. 3anoJIHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET IJIaBHOE OIIK-1.V.1
KBaHTOBOE uncio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU
000J104Ke, KOTOpbIe UMEIOT OIMHAKOBBIE KBAHTOBBIC YKCIa

1
m. 2—5 a)2; 0)9; B)I18
7 8. YacTuiia HaXOAUTCS B MIOTCHIIMAIBHON SIME MIUPUHOH . OIIK-2.B.1

CootBercTBre MeX 1y 4nciioM N Touek, rie BOJIHOBAsK (DYHKITHSI
oOpariaercst B HyJb B uHTepBasie 0<X<|, 1 KBAHTOBBIM YUCIIOM N

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

8 12. CniuHOBOE TMPOMAarHUTHOE OTHOILICHUE JJISI 3JIEKTPOHA PABHO: OIIK-1.V.1

g g 2s
a) 2me’ 6) ;’ B);

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT
1 KonTponbnas pabora «MexaHnka, KoJeOaHUs U BOJTHBD)

2 Kontposbnas pabota «1€KTpOMarHeTu3M, ONTHKA

3 Kontponbnas padota «KBanToBas hu3uka»

10.4. Meroauueckue  Marepuaibl,  ONpPEACISAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHUS KOMIIETCHIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M IPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroauyeckue yKazaHus AJisE 00y4JaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Martepuania .

OCHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpeMEHHOHN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJNYYUTh BCIO MH(POPMAIUIO 0 TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEUIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpPTaHU3AIMOHHYI0 ¥ MHPOPMAIIMOHHYI0 (YHKIMU. JIEKIHs pacKphIBaeT MOHATHHHBIN anmapar
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnanupyeMbl pe3ynbTaThl MPU OCBOSHUU O00yYarOIIMMCsS IEKIIMOHHOTO MaTepuana:

-MIOJTy4Y€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUM, YPOBEHb KOTOPBIX
ONPEAEISAETCS LIEJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOU TEME;

-TIOJTyY€HUE OTBITa TBOPUYECKON pabOTHI COBMECTHO C TIPETIOIaBaTeleM;

-pazBuTHEe  TPO(ECCHOHANBHO—JENOBLIX  KadecTB, JIIOOBH K  MpeAMETy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHHUS.

-TOsIBTICHNE HEOOXOIUMOT0 HHTEpeCa, HEe0OXO0IMMOTO ISl CAMOCTOSATEIHHOU PabOTHI;

-MIOJTyYe€HNUE 3HAHWW O COBPEMEHHOM YPOBHE Pa3BUTHSI HAYKHW U TEXHUKH M O TPOTHO3E
WX pa3BUTHUs HA ONMMKANUIITNE TOJIBI;




-HAYYUTCSI METOIUYECKH 00padaThiBaTh MaTepuai (BBLACIATH TJIABHBIE MBICIH H
HOJIOKCHUS, TPUXOIUTh K KOHKPETHBIM BBHIBOJAM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

-[IOJTyYCHUE TOYHOTO MOHUMAaHHS BCEX HEOOXOJUMBIX TEPMUHOB U MOHATHH.

JIGKLIMOHHBI MaTeprajl MOXET COIPOBOXKIATHCS JEMOHCTpalMeld CIaijoB |
UCIIOJIb30BAHMEM pA3JaTOYHOr0 MaTepHayia IIpH IPOBEICHHH KOPOTKHX JUCKycCHi 00
0COOCHHOCTSIX IPUMEHEHHS OT/ICIBHBIX TEMATHK 110 JTUCLIUILTHHE.

11.2. Meroandeckue yKazaHusl I OOYYArOMIMXCS MO MPOXOXKICHHUIO MPAKTHUYECKUX
3aHATUH

[TpakTHdeckoe 3aHATHE SBISETCS OJHON M3 OCHOBHBIX (JOpPM OpraHH3aluul y4eOHOTO
mpolecca, 3aKIII0Yaronasicsl B BHITOJTHEHUN 00yUJaIOUMUCS MO/l PYKOBOJCTBOM MPEIO1aBaTeNs
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOMU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[lenpi0 MPAaKTUYECKOTO 3aHATHUS ISl 00YUYAIOIIErocs sIBISETCS MPUBUTHE 00ydaroIIeMcs
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Inanupyembie pe3ysbTaThl TP OCBOCHUH 00YYaIOIIEMCs MPAKTHYECKUX 3aHATHMN:

-3aKperieHue, yriIyOlleHHWe, pacllupeHue U JeTalu3alus 3HAaHUN TpH  pelIeHUuU
KOHKPETHBIX 33714,

-pa3BUTHE  TO3HABATENbHBIX  CHOCOOHOCTEH,  CaMOCTOSITENFHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

-OBJIaJICHHE HOBBIMH METOJaMHU W METOJMKAMHM M3y4YeHHS KOHKPETHOW yueOHOMU
JTUCHUTITAHBI;

-BBIpa00TKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICIICHUS TIONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

-o0ecreueHne palMoOHAIBHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAyaJIbHON GdopMm
00y4eHwusI.

DyHKIUU PAKTUYECKUX 3aHITUI:

-[103HaBaTeJIbHA;

-pa3BUBAOIIAS;

-BOCIIUTATEIbHAS.

[To xapakTepy BBINOTHSEMBIX OOYYAIOUIMMCS 3aJaHUN TO MPAKTHYECKUM 3aHSATHSIM
MoJIpa3essaioTcs Ha:

-03HAaKOMUTEJbHBIE, IPOBOJAMMBIE C LETIbIO0 3aKPEIJICHUSI U KOHKPETU3aUU U3YYEHHOTO
TEOPETUYECKOr0 MaTepuaa;

-aHaJIUTHYECKHE, CTaBAIINE CBOCU IIETbI0 MOJy4YeHHEe HOBOM MHGOpMAIuu Ha OCHOBE
(dbopMai30BaHHBIX METO/IOB;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJYYCHHEM HOBOW HMH(OpPMAIMH MyTEM CaMOCTOSTEIHHO
BBIOPAHHBIX TOJIXO0JIOB K PEIICHUIO 3a/1a4.

@opMbl OpPraHM3alUd NPAKTUYECKUX 3aHATUNA OINPENENSIOTCS B COOTBETCTBHUU CO
cnenupuYecKuM OCOOEHHOCTSAMM Y4E€OHOW TUCHUIUIMHBI U LelsIMH o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

-B UHTEPAKTUBHOU (opMe (pelIeHne CUTYallMOHHBIX 3aJ1a4, 3aHATHS 10 MOJEITUPOBAHUIO
pealbHBIX YCIIOBUM, JI€JOBBIE€ WIPhl, WUTPOBOE MPOEKTUPOBAHUE, UMHUTALMOHHBIE 3aHATHUS,
BbIE3JHbIE 3aHATHS B OpraHu3auuu (IpeanpusTvs), AefoBas ydeOHas urpa, pojeBas urpa,
MICUXOJIOTMYECKUH TPEHUHT, KeC, MO3TOBOM LITYPM, TPYIIOBbIE JUCKYCCUN);

-B HE MHTEPAKTUBHOU (opme (BBIMOJHEHWE YIPAKHEHHH, pElIeHHE THIMOBBIX 3ajad,
pelleHre CUTYaIl[MOHHBIX 33/1a4 U JAPYTOe).

Meronnka TPOBEACHHUS MPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3IWYHON, TPU ITOM
BaXHO JIOCTHXKEHHE OOIIEH 1eNT JUCIUILTNHBL.

TpeGoBaHMs K TPOBEACHHUIO TPAKTUYECKUX 3AHITHI



[TpakTHdeckue 3aHSATHS TPOBOAITCS B BHIE OOCYKIEHHUS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, pACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUJE
paz0opa BOMPOCOB, KOTOPHIE MOT'YT BOBHUKHYTh y CTYJEHTOB IIPU OCBOCHUHU MaTepuaa.

Metoauueckre ykazaHdhs IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUA NPUBENICHBI B
CIIEAYIONIMX MOcoOUAx umeromuxcs B Oubmmuoreke I'YAII B HamedyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexannka. Konebanus u BomHbl. Tepmoamnammka. COopaumk 3amau //W.I.
KoBanenko, F0.A. Kysuenos, M.H.Kynsounkas, H.I1.JIaBpoBckas, H.H.JIutBunoBa, E.B.
Mouaps , }0.A. HoBukoBa, B.®. Opnos, .E.ITorapes, B.K. [Ipununko, E.B. Xonunena. FO.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Onrtuka. COopuuk 3amad. //M.M. Kosanenko,
H.IT.JIaBpoBckas, H.H.JlurBunora, E.B. Pyrepkos. }O.H. Ilapes, b.®.llIudpun, C.A. lepdbax
2013. 80 c.

3. KBanToBas ¢usuka. Coopauk 3anau //, 1.1 Kosanenko, H.I1. JlaBporckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pyrekos, FO.H. Lapes, C.A
[lep6axk, 2004, 56¢.

11.3. Meroauueckue ykKazaHus Ui OOYYarOIIMXCS MO BBIIMOJHEHUIO J1a00paTOPHBIX
pabort

B xoze BbImonHeHUs J1abOpaTOpHBIX paboTa oOydaromMics AOKEH YIriayOuTh WU
3aKpenuTh 3HAHMS, MPAKTUYECKWE HABBIKH, OBIAJETh COBPEMEHHON METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHONW XapaKTEpPUCTHKONW 00ydarolerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 IKCHEPUMEHTATbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTMYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Brimonaenne 51abopaTopHBIX pabOT OO0YYArOIIUMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJaHOM M OTHOCUTCS K CpEeACTBaM,
o0ecreunBaroIIUM PELIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

- B paMKax JJaHHOM JUCIMIIIMHBI,

-3aKpEIICHUE, pa3BUTHE U JETalu3alus TEOPETUUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKIMX;

-[10JIy4eHHe HOBOW MH(OpMaLMK MO N3y4aeMOl TUCLIUILINHE;

-IPHOOPETEHNE HABBIKOB CaMOCTOATENbHOM paboThI ¢ 1TabOpaTOpHBIM 000pYIOBAHHUEM U
npudopamu.

3ananue ¥ TpeOOBaHuUs K IPOBEACHUIO J1a0OpaTOPHBIX paboT

B Teuenmne cemecTpa KaXAblil CTYyIE€HT B COOTBETCTBUM C pabouell mporpammoi mo
nucturinae du3nuka JMODKEH BBIMOIHUTH OMPESTICHHOE YHCIIO JIabopaTopHbIX padoT. Ha
KaX/1y10 J1abopaTopHyto paboTy INIAHUPYETCs HE MEHEee JBYX 3aHATHUI: OJTHO - Ha BBINOJIHEHHE
I/ISMCpCHI/II\/’I, U OJHO - Ha 3allUTy OTYCTA. OTtyer nUIIeTCs HE BO BpEMs 3aH$[TI/II\/’I, a aoMa uin B
oubnuoreke.

B Hauane cemecTpa 10 Hayana 3aHATUI CTYAEHT JOJDKEH OBITh MPOMHCTPYKTUPOBAH IO
TEeXHUKE O€30MacCHOCTH MpHU MPOBEICHUM JIAOOpaTOpHBIX paboT mo ¢usuke. IIpoxoxaeHue
MHCTPYKTaXka (UKCUPYETCS B CIIEIUAITBHOM XYpHAJIE; TaM HY)KHO 00s3aTeIIbHO PaCIIHCaThCS.

B naGopaTopuio CTyIEHTBI JOJDKEH MPUXOIUTHh IOATOTOBICHHBIMH K Ha3HAYEHHOM
pabore. HeoOxoauMo 3apaHee MPOYHUTATH OMHCAHUE PAOOTHI M TEOPETUUYECCKHE CBEICHHS W3
COOTBETCTBYIOLLIETO pa3zena kypca. He 3a0biBaiiTe 0 pPEKOMEHIOBaHHOH JaMTEparype H
00s3aTeNnpHO MoyunTe B OMOIMOTEKE Bce MOCOOUs, BhITycKaeMble Kadeapo.

BoImonHATe paboTy CTYAEHTY paspeliaercs, JHUIb MOocie AONYyCKa, MOJTy4eHHOro Mmocie
Oecenpl ¢ mpenogaBateneM. [IpernomaBaTens JOKEH YOSAUTHCS, YTO CTYACHT IOHUMACT:

KaKMe SIBJICHUs OH OyneT Ha0JIto1aTh U UCCIIEI0BaTh;

KaKasl IIeJTb Tiepe/l HUM ITOCTaBJICHA;

KaKMMHU PUOOPaMU M KaK BEyTCSl U3MEPEHHUS;



KaK clIeAyeT POBOJUTh IKCIIEPUMEHT.

[ToryueHHBIH q0MycK K paboTe OTMEYaeTcs IpernoaaBaTesieM B JKypHaJe.

B mporecce BbimonHeHUs J1a00OpaTOPHONH pPabOTBl HYXKHO OO0S3aTENBHO 3alOJHUTh
IIPOTOKOJI U3MEPEHUH. Y KaXJI0TO CTyJeHTa MPOTOKOJ U3MEPEHH T0JKEH ObITh CBOI; BEJICHHE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYJIEHTaMHU BMecTe He jnomyckaercd. IIpoTokon Benercs Ha
mucte popmara A4. B npoTokose JOMKHO OBITh OTPAsKEHO:

TOYHOE IIOJJHOE€ Ha3BaHUE M HOMEp JabopaTOpHOH pabOThl B COOTBETCTBHUH C
METOJIUYECKUM IOcOoOueM;

(dbamMuIHsl, THUIMAIIBI CTYICHTA U HOMEP TPYIIIIBL;

dbamMuIMs 1 MHUIUAIIBI IPET0J1aBaTes;

TabIMIa TEXHUYECKUX XapaKTePUCTUK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHue mnpudopa,
pabouuii Tuana3oH, 1eHa JIeJIeHUs, KJIACC TOYHOCTH U JIp.);

napaMeTpbl yCTAaHOBKH, HA HEW yKa3aHHBIE,

pe3yNbTaThl U3MEPEHUIA;

JlaTa U MOAIHUCH CTYJEHTA.

Bce 3anucu J0JKHBI BECTHUCHh ABTOPYYKOM, IIAPUKOBOM, KANWLIISPHONM WM TEJIEBOM
pyuko#. 3anuce HaOMIOJEHUI M JTAaHHBIX KapaHJAIIOM He JIOIYyCKaeTcs, KapaHAalloM MOXHO
JIUIIb YEePTUTH TAOMUIEI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U NMEPENUChIBAaHUE HX B
KOHIIE 3aHATHUS HAUYMCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTra BPEMEHM M BO3MOXKHOCTh
JOMYCTUTh OIMIMOKY MpHU mnepenuchiBaHud. CTaparelbHOCTh M aKKypaTHOCTh JIY4IlE MPOSIBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUaHUU U3MEPEHUN MPOTOKOJ 00S3aTENBHO AAETCS Ha MOJIKUCH MPENo1aBaTeNo.
be3 3T0il moAnMCcH MPOTOKOJI CUUTAETCS HEACHCTBUTEIbHBIM. [loAnuCh CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IPOBEICHHBIE WM3MEPEHUS, a MOJIUCH MpPEernoaaBaTems
O3HayaeT, 4yTo paboTa JNEHCTBUTENHHO BBHINMOJNHSIACH M YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO T€M CTYJEHTOM, KOTOPBIA COCTABUJI MPOTOKO.

[To pesynbTaram, 3a)MKCHPOBAHHBIM B MPOTOKOJIE W3MEPEHUH, CTYIEHT J0Ma ITHIIET
OTUeT U 3alMIIAeT ero Ha cienymomeM 3aHsaTuu. [Ipu 3amure oTdyera MOTYT OBITH 3aJaHbI
JTr00bIE BOMPOCHI MO TEOPUM HM3y4aeMOro SIBJICHHS W IO MOJYYCHHBIM pe3ylbTaTaMm. 3a
MPUHSTHIN OTYET MPEINoiaBaTeNb BBICTABISAET CTYACHTY OIICHKY U IOCJE 3TOr0 COO0IIaeT HoMep
Y Ha3BaHUE CJIeNyomIel 1abopaTopHOil paboTHI.

Crpyktypa u ¢popma oTueTa o 1abopaTOpHOM paboTe

OT4er JOMKEH CONlepKaTh CIEYIOIINE pa3aebl:

1. Llens paboThI.

Ona cdopmynupoBaHa B ONHMCAHUHM JIAOOPATOPHOM palOThI, OTTyda €€ CJeayeT
NIEPETINCATh.

2. Onucanue 1a60paTOpHON YCTaHOBKHU.

Ornucanmne yCTaHOBKH JIOJKHO OBITh KpaTkuM. ClieyeT orpaHuuUuThCs PYHKIIMOHATBHON
WIM 3JEKTPUUYECKON cXxeMoW ycTaHOBKHM. He HyXHO NpUBOAMTH BHEUIHETO BHUAA IMPHOOPOB.
Jlanee HEOOXOMMO ONMUCATH SKCIIEPUMEHT U MEPEUUCIIUTh U3MEpUTENbHbIE TPUOOPHI B TabHIIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 MTPOTOKOJIa U3MEPEHUH.

3. PaGouune GpopmyIbl.

PabounmMu Ha3pIBaroTCS TONBKO TE€ (QOPMYJbl, IO KOTOPBIM HENOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCIICHUS UCCIenyeMbIX BenuurnH. CrneBa B ¢opMylie JOHKHO CTOSATh TO, YTO
CJIeTyeT ONpeAeNuTh, CIipaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce npuBeaeHHbIE
(bOpMyITBI TOMKHBI OBITH TPOHYMEPOBAHBI.

BoiBon hopmyn U MpoMeKyTOUHbIE BBIPAXKEHHSI B 3TOM pa3jieie MPUBOAUTH HE HYXKHO.
@opmynbel NI BBIYUCICHHUS TMOTPEITHOCTEH M TPOBENSHUS MaTeMaTudeckoi o0paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3jiesie TOXKe He MPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BHIYUCIICHUM.

B sTom paznene oruera AOKHBI ObITh NMPUBEIACHBI BCE U3MEPEHHbIE M BBIYHCIICHHBIE
pe3ynbTaThl. [I0 BO3MOXHOCTH, WX HYXKHO MPEACTaBISATh B BUAE HATISAHBIX Tabnui. B



MIPUBOIUMBIX 3HAUEHUSX HEIIb3S1 OCTABIATH JIMITHUE JACCATUYHBIC pa3psabl (moapoOHee 00 3ToM
noiaer peub HIke). B pabore MokeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
MIPUBEJICHBI B 9TOM pa3[iele.

5. Ilpuimepsl BBIUUCIICHUH.

B aToM paznene ordyera MOJDKHBI OBITH MPUBEACHBI MOAPOOHBIC MPUMEPHI BHIYHCICHUI
no Kaxaou paboueit popmyne. He Hy)kKHO MPUBOAUTH BCEX BBIYMCICHUI, BIIOJHE JAOCTATOYHO
OJIHOTO TIpUMeEpa O KaXI0W Gopmyine. ITOT pa3feN HYyKEH IS TOTO, YTOOBI MPENO/IaBaTEIIO
OBLJI0 Jierye HalTH OIMOKY B BHIYMCIICHUSIX UM U3MEPEHUSIX, €CIIH TaKOBBIE BCTPETATCS.

6. Boluucienue norpemHocTen.

B »3ToM pasnmene otuera JOJKHBI OBITh MpEACTaBICHBI (OPMYINBI, IO KOTOPHIM
MPOBOAMIIACH MaTeMaTH4ecKass oOpaboTka pe3ynbTaToB M3MepeHuil. JloKHBI OBITh BBIBEICHBI
dbopMyIibl, TO KOTOPBHIM BBIYHCISUINCH CHUCTEMATUYECKUE U ClydyailHble IOTPEUIHOCTH H
MPEJICTABJICHBI IPUMEPHI BEIYMCICHHNA 110 KAXKIOW U3 HUX.

DTOT pazjien 0T4eTa caMblid CIOKHBIN A1 cTyaeHToB. [1o Hemy 6osbllie Bcero BOIPOCOB,
B HEM OombIle Bcero OmMuOOK. Teopus MOrpemHocTeld OOBIYHO OBIBa€T HAMUCaHA IS
MOJTOTOBJICHHOIO YWTAaTelNsd, 3HAaKOMOTO C BBICIIEH MareMmaTukod. B Hacrosiiem mocoouu
ABTOPBI TIOCTAPAIMCH OCTABUTH JIUIIh CAaMOE BA)KHOE IO ITOW TeME M H3JIOKHTHh MaTepua 1o
BO3MOXXHOCTH TPOCTO.

7. I'paduku U pUCYHKHU.

He6onpime rpagyku U pUCYHKH pa3MelIaroTcsl B TEKCTe, a Ooibiune - Gopmara A4 -
MPHUBOJIATCS HA OTACIBHOM JHCTe. B m00OM cilydae OHU JOJDKHBI OBITh IOANUCAHBI U
MPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha xaxaoil ocu JOKHO OBITh 0003HAYEHO, Kakas
BeJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKJIanabIBaeTcs. Ha camMux ocsx MOMKHBI OBITh
HAHECCHBI TOJBKO Y3JIbI KOOPJIWHATHOW CETKU. M3MepeHHbIe Ha OTBITE 3HAYCHUS TOITUCHIBATH
Ha ocax He ciexyeT. Ha rpaduk o0s3aTenbHO HAHOCSATCS BCE DKCHEPUMEHTANbHBIE TOYKU, U
MIPOBOAMTCS COeMuHstomas ux JUHUSA. OKOJIO OJHON WM HECKOJIBKUX TOUYEK OTKJIABIBAFOTCS
CUCTEeMAaTUYECKUE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MepeHui (moapodHee 00 3TOM MoOiaeT
peub HUXKeE).

8. OKoHUaTEeNbHBIE PE3YIbTAThI, UX OOCYXKICHHE, BHIBOJIBI.

B »TOoM pa3zgene ordyera HYKHO MOJBECTH HUTOT MPOJETAHHOH paborel. Cremyer
HAIUCaTh, KAKUE MOTYYCHBI BETMUUHBI, U C KAKUMHU TOTPEITHOCTIMH.

Ecim m3MepeHus: mpoBOIMINCH Pa3HBIMA METOJAMH, TO 00sI3aTeIbHO HYXKHO CPaBHUTH
3TH pe3yabTaThl M WX MOTPEIIHOCTH, CIeNaTh 3aKIIoUeHUE, KaKoW MeToJ Jydile, TOYHEe,
yao0Hee.

Ecnu u3BecTHO TabnuuHOE 3HAUYEHHWE M3MEPEHHOW BEIMYMHBI, TO HY)XHO 00s3aTeNbHO
CPaBHHTH €T0 C MOJIYYCHHBIM Ha OIBITe 3HAYCHUEM H JIaTh apryMEHTHPOBAHHOE 3aKIIF0UeHUE 00
WX COBIAJCHUH WJIM HECOBMAICHUU.

Ecin B paboTe 3HAYCHHS OJHOW M TOW K€ BEIIMYMHBI IMOJIYICHBI YKCIIEPUMEHTAIBHO H
TEOPETUYECKH, TO 3TH PE3yJabTaThl HY)KHO 00s3aT€NIbHO CPAaBHHUTH U JaTh apryMEHTHPOBAHHOE
3aKJTFOUYCHHE 00 UX COBIAJICHUY WJIH HECOBITAICHUH.

B cnydae, korma Mexay CpaBHUBAaeMbIMH BEIHMUYMHAMU HMEIOTCS HEIONMYCTUMBIE
PACXOXKJICHHUS, 3TO HYXHO 0053aTeIhHO OTMETHTh B OTYETEC M BBHICKA3aTh MPEANOIIOKCHHE O
BO3MOJXKHBIX TPUYHUHAX 3TOTO HECOBMAACHHUS.

Ecin B paboTe cTaBHIIOCH IEIBbIO MPOBEPUTH KAKOH-TO (U3MUYECKUN 3aKOH I H3yYUTh
SBIIEHUE, TO B JAaHHOM pazjieie HeoOXOIUMO aTh OOOCHOBAHHBIA OTBET HAa TMOCTaBICHHBIN
BOTIPOC.

BrIBO/ TOMKEH COOTBETCTBOBATH I1€NIU PAOOTHI.

TpeboBanus k ohopMIIEHUIO OTUYETA O JIabopaTOpHO paboTe

Otuer no nabopaTopHOi paboTe MOJDKEH BBIMONHATHCSA Ha ucTax popmara A4. 3amucu
Ha JIUCTAaX BEIYTCS TOJBKO C OJTHOHM cTopoHbIl. [1o KpasM Jimcra oJKHA OBITH OCTaBJICHA paMKa
mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIUCTAaX HE HY)KHO, HO U 3aCTyIaTh 33 Hee He



cienyer. B pamke B BepXHEM TI0JIe HYXHO JIMIIb [OCTaBUTb HOMEpP CTPAHMIIBL.
[IponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTBHI OTYETa, HAYMHAS ¢ TpeThero. [lepBriil nucT —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCSL.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ucnonb3yere uykue 3aroToBKU, TO OyabTe
TOTOBBI OTBEUYaTh 3a BCE «3aMMCTBOBAaHHBIC)» OIIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCHUTCA K popMyiiaM, KOTopble Bbl moJcMOTpenn y KOro-To, a He BHIBETIM CAMH.
Jlyumie cnpocuths npenopaBarens. OH NOJACKaXET WIM IPOBEPUT, NpPaBUIbHO 1M y Bac
MOJTYYUIIOCH.

TurynpHBINA TUCT PabOTHI MOXKET OBITH HANMCAaH OT PYKW WJIM HareyaTaH Ha IpPUHTEpE.
DJIeKTpOHHAs BEPCUS TUTYJIBLHOIO JIUCTa HaxonuTcs Ha caite ['Y Alla.

Meronuyeckue ykazaHus 110 BBINOJIHEHHUIO J1a0OpaTOPHBIX padOT MpPUBEIECHBI B
CIEeIyIOIUX MocoOusaX, uMeromuxcs B 6ubmnoreke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:

1 Mexanuka. Komebanus u BoiHbl. MonekynsapHas ¢usuka. JlabopatopHsrid
npaktuky™m //M.M. KoBanenko, H.IL. JlaBpoBckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. Ilpumunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlaboparopusiii npakruxym// /E.H. Kotmukos, C. 4.
[epbak, W.N Kosanenko, F0.A. Kysneno, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pyrskos, , FO.H. Hapes, b.®. ludpun,
2010,84 c.

3. BonnoBast ontuka JlaGopatopusiii  npaktukym //E.H. Kormmkos, W.IL.
Kpekrynosa, H.I1.JIaBposckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢
4. KBantoBas ¢wusuka. JlaGoparopueni mnpaktukym //I.A. BecnwmueBa, W.U

Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunora, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, }0.H. llapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHUIO
CaMOCTOSITENIbHOM pabOTHI

B xone BBINIOJIIHEHUSI CaMOCTOSITEIbHONW PaOOThI, OOYYAIOIIMIICS BBIMOJIHSIET padoTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpENoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOIO
y4acTusl.

Jns oOywarommxcsi 1Mo 3a04HOil ¢dopMme oOyueHHus, caMocTosITeNlbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBINOIHEHHS CaMOCTOSATENbHON PaboOThl, y oOywaromerocs (opMupyercs
1esnecoo0pa3Hoe IIaHUPOBaHKUE pabouyero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECHeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYEHHMs, TMOMOTAET TOJYYUTh HABBIKM TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeronuyeckumMu  MaTepuaiamMM,  HalpaBJSIIOIIMMH  CAMOCTOSATEIbHYIO  paboTy
00yYaroImuxcs SABISIOTCS:

-y4e0HO-METOIMYECKU MaTepual Mo TUCHUIUINHE;

-METOIMYECKHE yKa3aHUs MO BBHIMOJIHEHHIO KOHTPOJIBHBIX padoT (715 00yJarommxcs Mo
3a04HOM (hopmMe 00yueHus).

11.5. Meroanueckue yka3zaHus I8 OOYYaIOIIUXCS IO TPOXOXKJIEHHIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTHU.

Texkymuil KOHTpPOJb YCHEBAEMOCTH INPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

OcHOBHBIMHU (DaKTOpaMH TEKYIIETO0 KOHTPOJISA 3HAHUN OOYYalOIIMXCs SBISIETCS YCTHBIN
ONpOC Ha JIEKUMOHHBIX WM TPAKTHUUECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.



CpenctBaMM  TEKYyIIETO KOHTPOJs MOTYT OBITh Oecenbl TpenojaBaTelss W CTYIEHTA,
KOHTPOJIbHBIE BOIIPOCHI M 33JJaHHUSI.

Pe3ynbraThl TEKymero KOHTPOJISL YCIIEBAEMOCTH CIIY)KaT OCHOBOH ISt MTPOMEKYTOUHOM
aTTECTAIMU: TOJYYCHHUS 3a4eTa WM JIONyCcKa K 9K3aMeHy Wiu JauddepeHIMpOBaHHOMY 3a4eTy
10 y4eOHO! JUCLUIINHE.

B Teuenuwe cemectpa s JOMyCKa K 9K3aMEHY WM TU(PGEPEHIIMPOBAHHOMY 3aueTy
CTYJEHTY HE00X0IUMO cIaTh He MeHee 75% J1abopaTOPHBIX U MPAKTUISCKUX PaboT.

11.6. Mertoauueckue yka3aHus sl 00yYarOMIUXCSI IO TIPOXOKACHUIO MIPOMEKYTOYHOMN
arrecraquu.

[lpomexxyrounast  arrectanusi  OOyYalOIIUXCsS  IMPEIyCMaTpUBaeT  OIICHUBAHHC
IPOMEXYTOYHBIX M OKOHYATEIBHBIX Pe3yJbTaToB OOyueHHs 1Mo aucuuruinHe. OHa BKIIOYAeT B
ceos:

-9K3aMeH — (OopMa OICHKH 3HAHWH, MOITYYEHHBIX OO0YYAIOUIMMCS B MPOLIECCE U3YUCHUS
BCEH JIMCIUIUINHBI WIA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW pabOoThI, CIIOCOOHOCTH MPUMEHSITh
UX I PCIICHHA IPAKTUYCCKHUX 3a1a4. 3K3aMeH, KakK TIIpaBWJIO, MNPOBOAUTCA B IICPUOL]
9K3aMEHAIIMOHHON CECCHU W 3aBEpIIACTCs aTTECTAI[MOHHOW OIEHKOW «OTIMYHO», «XOPOIIO»,
«YAOBJICTBOPHUTCIBHO», «HCYIOBJICTBOPUTCIILHO). DK3aMeH MOXET IpoxXoauTh B BUJAC YCTHOI'O
OIpOCa W 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




