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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpamMy OakajaBpuaTa 10 HampaBieHUIO0 noarotoBku/ crenuansHocTH  09.03.04
«[Iporpammuas uHXeHepHs» HampaBieHHOCTH «lIpoekTupoBaHre MNPOrPaMMHBIX CHCTEM.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETEHOCTI

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanrie AMCUMIUIMHBI TpeayCMaTpUBAeT Cleayromue (OopMbl OpraHu3allu
yueOHOro mporecca: JEKIUU, J1adopaTopHbIe pabOThI, camMOCTOsTEeNbHAs paboTa CTYACHTA,
KOHCYJIbTAIIUH.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYILUMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0EeMKOCTh OCBOCHUS JHUCHIUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUI, 252
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «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, BEIUUCICHHUSIX U 00pabOTKe pe3ylIbTaTOB H3MEPEHUN;

-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhIciIero oopazoBanus (nanee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIICTCHIMSIMUA HJTH UX 9acTsAMH. KOMIETEeHIMY U UHIMKATOPbI UX JOCTHXKCHHS NIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSITh

OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
(bU3UKH, BBIYUCIUTEIILHON TEXHUKU U
MIPOrPaMMHUPOBAHHS

OIIK-1.VY.1 ymers pemars CTaHAapTHBIE
MaTeMaTU4YCCKOro
O6menpodeccruoHanbHbIE AHANNEA 1 poQeCCUOHANIbHBIC 3a/1a4U C
KOMIICTCHIINH MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U

CCTCCTBCHHOHAYYHBIC
u O6H.I€I/IH)KeHepHBIe
3HaHHA, MCTO/bI

MOJIeJIUPOBAHUS, o
00111e-NHKEHEPHBIX 3HAHUM, METOJIOB
TEOPETHYECKOTO 1
MaTeMaTHUYECKOTO aHalu3a u
HKCIIEPUMEHTAJILHOTO
MOJICIIUPOBAHUS
HCCIIEIOBAHUS B
npodeccuoHanbHOM
NESATETbHOCTH

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuunimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
MaremaTuueckuil aHaau3

Jlunetinas anrebpa
Teopus BeposTHOCTEN

3HaHUs, TOJMy4YEHHbIE NPU HU3YYEHUU MaTepuaja JAHHOM JUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— Teopus BeposiTHOCTEN M MaTeMaTHYeCKasi CTATUCTUKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCHUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMKoCTs IO ceMecTpaM
Nel Ne2

Bun yae6HO# paboThI Bcero

1 2 3 4

Obwan mMpyooemKocms oucuunaumnet, | 1/ 252 4/ 144 3/ 108




3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 102 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 68 34 34
npakTudyeckue/cemunapckue 3anarus (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii poekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
Camocmosamenvnas paboma, Bcero (dac) 96 39 57
Buo npomesicymounoin ammecmayuu. 3a4er, OK3., Hudd. 3au.
madd. 3auger, sk3amen (3aver, dudd. 3au, | Hdudd. JK3.
DK3.*%*) 3au.

I[IpuMeuaHue: — KaHIWIATCKHiA SK3aMeH
4. ConepxaHue JUCITUTUTMHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pasienbl, TEMBI AUCIUTLIHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. Mexanuka 11 7 13
Paznen 2. ®usnka KoneOaHWii M BOIH 11 7 13
Paznen 3. DnexTpudecTBo 12 3 13
Hroro B cemectpe: 34 17 39
Cemectp 2

Pasnen 4. DnektpoanHamMuKa 12 7 19
Paszen 5. BoHOBast ¥ KAHTOBAs ONTHKA 11 7 19
Paznen 6. Ksanrosas ¢pusnka 11 3 19
Hroro B cemectpe: 34 17 57
Uroro 68 34 0 96

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOy4JarlolmMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBLHOMN 1 TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHTMOHHOT'O [UKJIA

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

MexaHnKa
[TIpenmer mexanuku. Mexannueckoe aBuxkenue. [lonstue
COCTOSIHHS ¥l ISTEPMUHH3M B KJIACCHUYECKON MEXaHHKE.
YpaBHeHUs ABUKEHHUS. | paHULIBI IPUMEHUMOCTH KJIACCUUYECKON
MEXaHUKH. PeaaTUBUCTCKAS M KBAHTOBAs MEXaHMKa
Kunematuka nBrxenust MmarepuanbHOi Touku. CKOPOCTh U




yckopenue. HopmanbsHOe 1 KacaTenbHOe yCKopeHus. Paquyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 3a/1ladya KHHEMAaTUKU
MaTepuaabHOU Touku. KnHeMaTuka qBuKeHHs aOCOIOTHO
TBEPAOro Teia. Bpamenue TBepAoro Teina BOKpYr HENOABUKHON
ocH. CBs3b IMHEWHBIX U YIVIOBBIX BEJIMYUH IIPY BpaILaTEIbHOM
JBUKCHHH.

Wuepunaneuelie cuctemsl orcueTa. OCHOBHBIE 3aKOHBI
KJIACCMYECKOM IMHAMUKH - 3aK0oHbI HproToHa. OCHOBHAs 3a1a4a
JUHAMHUKU MaTepUaIbHON TOYKU. HennepruanbHble CUCTEMBI
orcueta. Cuiibl UHEPIUH. 3aKOH COXpaHEHUs uMIysbca. LleHTp
Macc 4 ero asmxeHue. Cucrema IieHTpa mMacc.
Mexannueckast pabota u MolHOCTh. KnHeTnueckas sHeprus.
ITonsa cun. KoHcepBaTUBHBIE U IUCCUIIATUBHBIC CUIIBL. Y CIIOBHE
MOTEHLUAIBHOCTH T10JIS1 CUJI. 3AMKHYTBIE U HE3aMKHYTHIE
cuctemsl. [lorennanbHas sHeprust cucreMsl. CBs3b MEKIY
IIOTEHLIMAJIbHON YHEPTUEH U IT0JIEM KOHCEPBATUBHBIX CUJI. 3aKOH
COXPAaHEHHUs MEXaHUYECKON 3Hepruu. CHCTEMBI €UHMUII.
MOMEHT CuJIbI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTa UMITyJIbca. MOMEHT uMIysbca
TBEPJOTO TEJIA OTHOCUTEIIbHO HENOABUKHON OCU. MOMEHT
uHepuuu. OCHOBHOE ypaBHEHUE IMHAMUKU BpaIaTeIbHOIO
JBUKEHMSI TBepAoro Tena. Kunerndeckas sHeprus
BPAILAIOLIEroCsl TBEPIOro Tejla. Y paBHEHUS IBUKEHUSA U
YCIJIOBUS PABHOBECHUS TBEPOTO TEA.

[Tpuniun otHocutenbHOCTH anunes, npeoOpa3oBanus ["anunes.

[TocTynatel cienuanbHOW TEOPUU OTHOCUTEIBHOCTH.
[IpeoOpazoBanus JlopeHna u cienctsust u3 HuX. OCHOBBI
PENSATUBACTCKOM MEXaHUKH. MIHTEpBaJl, ero MHBapUAHTHOCTb.
PenstuBuctckuii umiynbsc. OCHOBHOE ypaBHEHUE
peNATUBUCTCKON AUHAMUKHU. KuHeTnueckas sHeprus
peNATUBUCTCKON YacTulpl. CBsA3b Macchl U 3Hepruu. CBs3b
MEX1y SJHEPTHEH U UMITYJIbCOM YacTULIbl. OCHOBHBIE HIEU
oO11el TeEOpUH OTHOCUTENBHOCTH

®dusuka KoneOaHu 1 BOIH
["apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTHYECKUN MAaATHHK, (PU3HMUYECKUN MasTHUK, KOJIEOaHHUs
o AeiicTBreM ynpyroil cuiiel). CioxkeHue kojieOaHui.
DU3NYECKHUI1 CMBICII CIEKTPAJIBHOTO Pa3JI0KEHNUS.
Juddepenunansaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxaromue kojaedanus. BoiyxieHHble koneOanus. PezonaHc.
Kunematnka BOJIHOBBIX ITPOILIECCOB (IUIOCKUE U cheprudecKre
BOJIHBI). BontHOBOE ypaBHeHue. [IpuHIMn cynepno3unum.
OHeprus BoyHbL. [10TOK 3Heprun. IHTEHCUBHOCTD BOJIHBI.
Crosigast BosiHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BoJIHBL. D¢ ekt Jlonnepa A 3ByKOBBIX BOJIH




DNEeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHHUS AIEKTPUUYECKOTO
3apsna. 3akoH Kynona. Cucremsl equnuil. [puniun
cyrneprno3uuu. CucTeMbl 3apsyKEHHBIX YaCTUL. DJIEKTPUUECKUI
nunois. PaboTa cun anektpocraTudeckoro nois. Teopema o
HUPKYJSIUU BEKTOpa HanpsKeHHOCTU. [loTeHnanbHOCTh
ANEKTPOCTATUYECKOTO 1oJisl. HampsykeHHOCTh U MOTeHIIUAN
ANEKTPOCTATUYECKOTO MOJIs, CBA3b MEKYy HUMU. Teopema
["aycca u1st 37€KTpOCTaTUUECKOr o 10J1s B BakyyMe. [Ipumenenne
Teopemsl ['aycca k pacuery nosien.
DneKTpOCTaTHKA B BElleCTBE. THUIBI AUIIEKTPUKOB.
[Monspuzanus auanekTpukoB. CBOOOIHBIC U CBSI3aHHBIC 3apsbl.
JusnexkTpudeckasi BOCHIPUUMUYUBOCTD. [{udnekTpudeckas
MIPOHUIIAEMOCTh. DJIEKTPUUECKOE CMeLIeHUE (MHIYKIIHS).
Teopema ["aycca amnst 3I€KTPUYECKOTO MOJISI B TUAIIEKTPUKE.
YcnoBus Ha rpaHuIle pa3/ena AByX AU3JIeKTpukoB. [lomne BHyTpu
MIPOBOJHHKA U Y ero noBepxHocTu. O01as 3a1aya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.
Konzaencaropbl. DHeprusi CHCTEMBI AIEKTPUUECKUX 3apPsJIOB.
DHeprus 3apsHKEHHOT0 POBOAHUKA. OOBEMHAS ITIOTHOCTH
SHEPTUU JIEKTPUUECKOTO MOJIS.

YcnoBus CylecTBOBaHUS IEKTPUUECKOrO TOKa. Y paBHEHHE
HENPEPBIBHOCTHU. DJIEKTPOIBIKYIAs cuiia. HemoTeHnanbHOCTh
0JIs CTOPOHHMX cHil. 3akoHbl OMa u J[xoyns-Jlenna B
WHTErpaJibHON U auddepeHInaIbHoi popMax.

DIIeKTpOoANHAMUKA
MarnuTtocraTtuka B Bemectse. HamarHnueHHOCTb.
MonekynsipHble TOKU. MarHuTHasi BOCIIPUMMYHUBOCTb.
MaruuTtHas npoHuaeMocTs. HanpsKeHHOCTh MarHUTHOTO T1OJISL.
JlnamarueTuku, napamMarHeTuku, peppomarseTuku. Teopema o
LUPKYJISALUN BEKTOPA HANPSYKEHHOCTH MarHUTHOTO TOJIS
(uTerpanpHas u quddepennnanbHas Gopmbl). Y CIoBUS Ha
I'PaHULE IBYX MarHETUKOB.
3akon Papanes. [Ipasumno Jlenna. CaMouHIyKIIHS.
WNunykTtuBHOCTE. B3auMHas nHayknus. Bzanmuas
MHAYKTUBHOCTh. OOBEMHAas MIOTHOCTh SHEPIMU MarHUTHOTO
noJisi. Buxpesoe snextpuueckoe nojie. Tok cmemenus. Cucrtema
ypaBHeHul Makcseruia. MarepualibHble ypaBHEHUS.
KBazucranuonapssie ToOku. IHBapMaHTHOCTh YpaBHEHUM
MakcBeinia OTHOCUTENbHO Npeodpa3zoBanuii Jlopenna. [Tpuniun
OTHOCHUTENIBHOCTH B 3JIEKTPOJAMHAMHUKE

BonHoBas 1 kBaHTOBAs ONTHKA
BosiHOBOE ypaBHEHUE ISl AJIEKTPOMArHUTHOM BOJIHBI. CBOWCTBA
ANIEKTPOMArHUTHBIX BOJIH. BekTop [loitHTHHTa. IHTEHCMBHOCTH
ceta. D¢ dext Jlomnepa A 37€KTPOMArHUTHBIX BOJIH.




Otpaxenue u npejaomienue ceera. OnTuueckoe H300paxeHue.
[Tpunun ®epma. MuaTepdepennus ceera. KorepeHTHOCTH 1
MoHOXpoMaTHuHOCTh. udpakius ceera. [Ipunnun [roiirenca-
O®penenst. Meton 308 @penens. udpakuus Opaynrodepa Ha
mienu 1 qudpaknuonnoi pemerke. ['omorpadun. EcrecTBeHHbBIN
Y NIOJISIpU30BaHHbIN cBeT. 3akoH Mamoca. [lonspuszanus ceera
MIpY OTPaXKE€HUHU U MpesioMiIeHuH. 3akoH bproctepa. J[BoitHoe
nydenpenomiienne. HopmaiibHas 1 aHOMallbHAsL TUCTIEPCUSL.
da3zoBas u rpymnmosas ckopoctu. opmyia Panesi. DneMeHTbI
Dypbe - ONTHUKHU.

TennoBoe nznyyenue ten. 3akon Kupxroga. 3akoHbl H3TyYeHHS
abcomoTHO yepHOro Tena. KBantoBas runoresa u popmyia
[Tnanka. KBantoBas ontuka. @otoaddekr, onbitel CToONETOBA.
®otonsl. [laBieHue ceeta. KopnyckyasspHO-BOJHOBOU Jyaanu3m
s ceeta. Dddext Komnrona.

KBanToBas MexaHuka
Teopus bopa. Onwitel @panka u ['epua. KopnyckynspHo-
BOJIHOBOM IyayIn3M MUKpodacTull. ['unoresa ne bpois.
da3oBas U rpymnmoBas CKOpoCTH BOJH Jie bpoiutst. BonHoBon
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHME BOJIH Jie bpoitis.
[Tpuniun HeomnpenenenHocTH ['eizenOepra. Bonnosas ¢pyHkuus,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BEIHYHUH.
Bpemennoe u craunonapsoe ypasHenue Llpeaunrepa,
KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKCHHUS.
CBobOonHas yactuna. Yactuna B 0€CKOHEUHOM MOTEHIIUAIbHON
sme. KBanroBbiii ocuwuniatop. Hynesast sHeprus, HylieBble
koseOanus. [IpoxoxaeHne yacTuIpl yepes NoTeHIHaTbHbIHN
O6apbep. TyHHenbHbIN 2D DEKT.

ATOM BOJIOpOJIa B KBAHTOBOM MexaHMKe. KBaHTOBbIE Uncia.
OpOuTanbHbI MEXaHUYECKUI U MArHUTHBIA MOMEHTHI
aJIeKTpoHa B aroMe. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHUE.
Omnpit lltepna un I'epnaxa. Cnun 2nexTpoHa. [IpuHiun
TOXECTBEHHOCTH MUKpOoYacTUll. PepMUOHBI U OO30HBI.
CumMeTpus BOJTHOBOW (DYHKIIMU CHCTEMBI OJJMHAKOBBIX YaCTHII.
[punnun [Maynu. O0bsicHeHNE NEPUOANYECKON CHCTEMBI
anemenToB J|.Ml.MenneneeBa. DHepreTuuecKuil CeKTp aTOMOB U

MoJsekya. [Ipupona XUMUYECKOU CBSI3H.

4.3. Tlpaktudeckue (ceMUHApPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTH4ECKUX
3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKHUX | TpyrnOeMKOCTh, |IpPaKTUYECKOH |pa3jerna
3aHATUN (gac) IIOATOTOBKH, |AUCIUI
(gac) JIUHBI




Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne Hamverosanue 1a60paTOPHEIX paBoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MOJATOTOBKH, | IHMCIIHII
(gac) JIMHBI
Cemectp 1
1 | Masarauk MakcBeiia 4 2 1
2 | HaknoHHBIA MasgTHUK 4 2 2
3 | CTonkHOBEHHE MAPOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasITHUKU 3 2 2
5 | OmpeneneHue 3M€KTPOEMKOCTH 3 2 3
KOHJICHCATOPA
Cemectp 2
1 | Onpenenenue ropu30HTAIBHOM 3 2 4
COCTABIISIONICH HATIPSHKCHHOCTH MAarHUTHOTO
TIOJIsT 3eMJITn
2 | Omnpenenenuie yAeabHOTO 3apsaa dIEKTPOHA 4 2 4
3 | Kombnia Herorona 3 2 5
4 | TIpoBepka 3aKOHOB TEIUIOBOTO M3ITYYCHHUS 4 2 5
5 | OmpeneneHue UIMPUHBI 3aMpElICHHON 30HBI 3 2 6
TIOJIYIIPOBOTHUKA
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0bnuLe /.

Tabnuna 7 — Bunbel camocTodTenbHOM paboThl U €€ TPYJOEMKOCTh

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac

1 2 3 4
N3yuenune TeopeTnyeckoro Marepuania 30 13 19
qucturaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 32 13 19
[ToaroToBka K mMpoOMeEXKyTOIHOM 39 13 19
arrectanuu (I1A)

Bcero: 96 39 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSITETTEHON PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)




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

6. IlepeueHb MeUaTHBIX U SIEKTPOHHBIX YUEOHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KommuecTBo 9K3eMILTSIPOB B
HIudp bubnuorpaduyeckas ccruika / URL ampec oubnmoTexe
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

CagenbeB U.B. Kypc o0mieii puznku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4),I'C(94), 'CU3(1)
Mexannka. MonekymsipHas pu3mnka

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

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

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

CagenbeB U.B. Kypc ¢pusuxu: Yue6HOoe

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

[531 B83] Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

M.: ®usz-matiut, 2015 ['C(133), I'CU3(1), ITI(6)

[53(075)

T76] Tpodumona T.U. Kypc ¢puzuku. 2007, DOQ3), I'C(27

7. IlepeueHb NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCITUTUIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmmoreka 'Y AIT
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusnka 2

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOOecHeueHHs, HCIOJIb3YEeMOI0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacranieH B Tabuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t Haunmenosanue

He npenycmotpeno



http://lib.aanet.ru/

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTEeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Howmep aynuropuu
No /it HanmeHnoBaHMe COCTaBHOM YaCTH MaTEPHATbHO-TEXHUYECKOM 0a3bl (pm
HE00X0JMMOCTH)

1 Jlexumonnas aynuropus

2 Crneunanu3upoBanHas jadoparopust «MexaHuKa» 31-04

3 Criennanu3upoBaHHas 1adopatopus « QNEKTPOMArHeTU3M 32-04

4 CrienmanmusupoBaHHas gadoparopus «ONTHKA 32-06

5 CrneunanusupoBanHnas naboparopusi «KBantobas dusnka» 32-03, 32-05

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXYTOUHOM aTTeCTalu
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIH
Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c(OPMHUPOBAHHOCTH KOMITETEHIIUI

OrnieHKa KOMITETEHLU
S-0aJuTbHas MIKaIa

XapaxrepucTuka chopMHUPOBAHHBIX KOMITETEHINI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOXKEHUS C TPAKTHYECKOM
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000OIEHUS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

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

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

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

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIEC MOJI0KEHUS;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

Ne Kon
Ilepeuenb BonpocoB (3a7au) i IK3aMeHa
/a WHIUKAaTOpa
Cemectp 1
1 OcHoBHblE KHHEMaTH4ecKHe MoHATHs. KnHemaTnka MaTepuanbHOM OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepHaIbHON TOUKH

2 Y ckopeHne Ipy INIOCKOM KPUBOJIMHENHOM JABUKEHUU OIIK-1.V.1
3 Kunemartuka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b TMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-1.3.1
5 O060011eHHbIE KOOPAMHATHI M CTENEHN CBOOOIbI OIIK-1.3.1
6 OcHoBHas 3a/1a4a KHHEMAaTUKH JUI1 MaTepHabHON TOUKH OIIK-1.V.1
7 3axonbl HeroTOHA OIIK-1.3.1
8 3axonbl Kenuiepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [TpuHIMI NEeTepMUHU3MA OIIK-1.3.1
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-1.3.1




11 TeopeMa 0 ABUKEHUU LIEHTPA MacC OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.3.1
13 MOMEHT CHJIBI U MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa OIIK-1.3.1
14 CekTopualibHast CKOPOCTh OIIK-1.V¥.1
15 Pabota, MOIITHOCTh ¥ KMHETUYECKAs SHEPTUS OIlIK-1.V.1
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIbI OIIK-1.3.1
17 IToTeHumanbHas YHEPIUs, 3a4KOH COXPAHEHUS MEXAHUYECKOU SHEPrUu OIIK-1.3.1
18 MomeHT nHepuuu OIIK-1.V.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MomeHT umnyibca abCOJIIOTHO TBEPOTO Teja OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabota u montHocTh Bpamenust ATT OIIK-1.3.1
21 [TpuHIM OTHOCHUTENBLHOCTH [ amues OIIK-1.3.1
22 DxcnepuMeHTanbHble npeanocsuiku CTO OIlK-1.V.1
23 [Tocrynarel DitHmTelina, npeodpa3oanus JlopeHma OIIK-1.3.1
24 CrnenctBust u3 npeobOpazoBanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 WuTepsan OIIK-1.3.1
26 PenstuBucTCcKasg UHAMUKA OIIK-1.3.1
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTHU. [ IpUHIIMI DKBUBAJIEHTHOCTH OIIK-1.3.1
28 HeunepnuanbHble CHCTEMBI OTCUETA OIIK-1.3.1
29 JuddepenunanbHoe ypaBHeHHE KoneOaHUH NpyKUHHOTO MasiTHUKa, ero | OIIK-1.V1
peleHue
30 BekropHas nuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1
32 YcnoBust BOSHUKHOBEHHUS KOJIeOaHUH OIIK-1.3.1
33 dusndecKkuii 1 MaTeMaTHICCKUN MasSTHUKU OIIK-1.3.1
34 3aryxaromme KojieOaHus OIIK-1.3.1




35 Breinyxnennsie koneOanus. Pezonanc OIIK-1.3.1
36 Crnoxenue KonebaHuii OAHOTO HapaBJIeHHs ¢ oguHakoBbiMU yactotamu | OIIK-1.V.1
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHUi OIIK-1.V.1
38 BonHbl. OCHOBHBIE TTOHSTHS OIIK-1.3.1
39 YpaBHeHHE Oeryinei BOJHBI OIIK-1.3.1
40 BonnoBoe ypaBaenne. CKopocTh BOJHBI B YIPYToii cperie OIIK-1.V.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEeHCUBHOCTH BOJIHBI OIIK-1.3.1
43 O dexr Homnepa OIIK-1.V.1
44 Hudpakus BonH. [Tpuniun ['rolireHca OIIK-1.3.1
45 WuTepdepeHius BoIH OT ABYX HCTOYHUKOB OIlK-1.V.1
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcusi, rpymmoBasi CKOpOCTh BOJTH OIIK-1.3.1
48 HanpsxéHHoCTh 2nekTpudeckoro nois. IIpunnun cyneprno3unyun OIIK-1.3.1
49 [Torenunan anexrpuueckoro nois. [Ipunnun cynepnozuuuu. Teopema o | OIIK-1.3.1
LUPKYJSIUU BekTopa E
50 [Totrok BexkTOpa E. Teopema "aycca nyst Bexktopa E OIIK-1.3.1
51 CunoBble IMHUU U SKBUMIOTEHLIMATIbHBIE TIOBEPXHOCTH OIIK-1.3.1
52 CnenctBus u3 TeopeMsl I'aycca OIIK-1.3.1
53 Hanpsk€HHOCTE U MMOTEHIMA JIEKTPUYECKOTO JUIIOIIS OIIK-1.3.1
54 DNIEKTPUUYECKUI IUMOIb BO BHEITHEM T10JIE OIIK-1.3.1
55 ITpOBOAHMKH B 3JIEKTPUYECKOM I10JIE OIIK-1.3.1
56 Husnextpuku. Bextop snexrpudeckoit muaaykiuu. Teopema ["aycca s OIIK-1.3.1
BekTopa D
57 ['pannunble ycnoBus 1ig BeKTopoB D u E OIIK-1.3.1
58 OnexTpoéMkocTh. KoHteHcaTopsl OIlK-1.V.1
59 [TapamensHOE ¥ TOCTEA0BATEIBHOE COSTMHEHUE KOHIEHCATOPOB OIIK-1.¥.1
60 DHeprus MEeKTPUYECKOTO MO OIIK-1.3.1




61 Onexrpuueckuil Tok. [IMoTHOCTH TOKa OIIK-1.3.1
62 3akonbsl OMa B 0OBIKHOBEHHOU U AuddepeHnanbpHoi popmax OIIK-1.3.1
63 3akon OMa I 3aMKHYTO# IIeTH OIIK-1.3.1
64 3akonsl J[xoymns — Jlennia B 0ObIKHOBEHHOH 1 UG epeHITnaTbHOMI OIIK-1.3.1
dbopmax.
Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTarieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
i\/@n [Tepeuens BompocoB (3ama4) ams 3adera / audd. 3auera I/IHILII/I<I?£FOpa
Cemectp 2
1 MarauTHast HHIyKITUS OIIK-1.3.1
2 3akoH buo — CaBapa — Jlanuaca OIIK-1.3.1
3 MarauTHas UHIYKIUs PSIMOTO ITPOBOJIA C TOKOM OIIK-1.B.1
4 B3auMopeiicTBre TPOBOTHUKOB C TOKAMHU OIIK-1.3.1
5 JIM1obHBIA MarHUTHBIM MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM OIIK-1.3.1
6 MarunuTtHas HHIYKIHS IBHKYLIETOCs 3apana. Bzaumoneiicteue OIIK-1.V.1
JBIDKYIIUXCS 3apsi/I0B

7 JIBuKeHue 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM I10J1€ OIIK-1.¥.1
8 Teopema o nupKyIsanuu Bekropa B OIIK-1.3.1
9 MarauTtHas UHIYKLU TOPOUJIA U COJICHOUIA OIIK-1.V.1
10 MexaHunueckas paboTa B MarHUTHOM I10J1€ OIIK-1.V.1
11 MarnuTHslii notok. Teopema I'aycca i Bexropa B OIIK-1.3.1
12 MarHuTHBIA TUIOAL B MATHUTHOM MOJIE OIIK-1.3.1
13 Maruertuku. Teopema o nupkymsuu Bekropa H OIIK-1.3.1
14 SBnenue peppomarueruzma OIIK-1.V1
15 DONEeKTpOMarHuTHAs WHIYKIIHS OIIK-1.V.1
16 Camounnykuusi. Bzanmnaas nHIyKIus OIIK-1.3.1
17 OHeprus MarHUTHOTO TOJIS OIIK-1.3.1
18 Buxpesoe anekrpudeckoe 1osie OIIK-1.3.1
19 Tox cmerenns OIIK-1.3.1




20 VYpaBHenus Makcseinna OIIK-1.3.1
21 BoaHOBOE ypaBHEHHE AIIEKTPOMArHUTHOTO TTOJIS OIIK-1.3.1
22 CBolCTBA 2JIEKTPOMAarHUTHBIX BOJIH OIIK-1.V1
23 3aKOHBI MPEJTOMIICHHS K OTPAKECHHS CBETA OIIK-1.3.1
24 KorepeHTHOCTH CBETa OIIK-1.3.1
25 WuTtepdepeniiys cBeta OT IByX HCTOUHUKOB OIIK-1.3.1
26 Hudpakuus. [Ipunnun [roiirenca — @penens OIIK-1.3.1
27 3onbl Openens. Judpakuus Opaynrodepa Ha menu OIIK-1.3.1
28 Hucnepcus ceera OIIK-1.3.1
28 JludpakiuoHHas peméTka OIIK-1.V¥.1
29 [Tonspu3zanus ceta OIIK-1.3.1
30 Crenens noJisipusanuu. 3akoH Matoca OIlIK-1.V.1
31 TenoBoe n3nyueHue OIIK-1.3.1
32 3aKOHBI U3TY4YEHUS A0COTIOTHO YEPHOTO TENa OIIK-1.3.1
33 ®opmyna Penest — [xxunca. Pactipenenenue [lnanka OIIK-1.3.1
34 dotord ekt OIIK-1.3.1
35 TopMO3HOE PEHTTEHOBCKOE U3ITyUEHUE OIIK-1.3.1
36 ®oronsl. KopnyckynsspHO — BOJTHOBOM Ayalu3M JJIs CBETA OIIK-1.3.1
37 A¢pdexr Komnrona. Omnupudeckne 3akoHOMEpHOCTH B criekTpax aroma | OIIK-1.V.1
BOJIOpOJIA
38 Monens aroma o Tommcony OIIK-1.3.1
39 Mogens atroma o Pezepdopay. IToctynarsr bopa OIIK-1.3.1
40 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
41 Bonns! ne bpoiins OIIK-1.3.1
42 BonnoBas ¢pynkus OIIK-1.3.1
43 VYpasuenue llpéaunrepa OIIK-1.3.1
44 CootHouenue HeonpeaenéHuocrel I eitzendepra OIIK-1.3.1
45 MuxkpoyacTulia B OTHOMEPHOU IMOTEHIIUAIBHOM IME C 00-MU CTEHKaMH OIIK-1.¥.1




46 MukpouacTtuiia B TpEXMEpPHOM HEMPOHUIIAEMOM MoTeHuuanbHoM sinuke | OIIK-1.Y.1
47 CTOIKHOBEHHE MHUKPOYACTHUIIBI C IOTCHIIMAILHBIM OapbhepoM OIIK-1.V¥.1
48 MukpoyacTuiia B HEpoHHUIaeMoi cepe OIIK-1.VY.1
49 ["apMoHUYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
50 KBanTOBBII poTaTop OIIK-1.3.1
51 ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. CiuH OIIK-1.3.1
52 ToxnecTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-1.3.1
53 3anonHeHHne AEKTPOHHBIX 000104eK. Tabnuia Menaeneena OIlK-1.V.1
54 XapaKkTepUCTUIECKNE PEHTTEHOBCKHUE CIIEKTPHI OIIK-1.¥.1
55 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
56 Pacnipenenenne ®epmu - Jlupaka OIIK-1.3.1
57 Pacnpenenenue boze - DiiHiTeiiHa OIIK-1.3.1
58 DHepreTUYecKre 30Hbl B KpUCTAJLIAX OIIK-1.3.1
59 [TpoBOAMMOCTH MOJIYIIPOBOJHUKOB OIIK-1.¥.1
60 CrioHTaHHbIE U BBIHYKJEHHBIE IEPEXOIbI OIIK-1.3.1
61 [Tpunuun pa®oTsl 1a3epa OIIK-1.3.1
62 Knaccuueckas teopus teroemMkocTty rononra u [Itn OIIK-1.3.1
63 KBaHTOBas TeOpUs TEIIOEMKOCTH DWHINTEIHA OIIK-1.3.1
64 KBanToBas Teopus TerioeMkocTH JleGas OIIK-1.3.1
65 KoHTakTHBIE ABIEHUS OIlK-1.V.1

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMmepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/mt .
KypCOBOH pabOTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne /i1

ITpriMepHBIii TepeueHb BOIPOCOB IS TECTOB

Kon
WHJUKATOpa




Tect 1

BonnoBast pyHKIMS TODKHA OBITH: @) TOIBKO KOHEYHOM;  0)TOJIBKO
HETIPEPBIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,

HEIIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.V.1

Bri0epure npaBmiibHYy0 GOpPMYIUPOBKY Ul COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

a) AEEAP>h, 6) AFFAP>h, B) AX'At>h, 1) AE-At>h

OIIK-1.V1

Kakoe kBaHTOBOE 4HCII0, 33/1aI01e€ COCTOSHUE JICKTPOHA B aTOME
BOJIOPOJIa,

oInpezessieT 3Ha4YeHHe €ro SHEpruu?  a) I J1aBHOE KBaHTOBOE YHUCIIO.
0) OpOuTasibHOE KBAHTOBOE YMCJIO. B) MarHuTHOE KBaHTOBOE
yuciao. T) CIHUHOBOE KBAaHTOBOE YHCIIO.

OIIK-1.V.1

Jlj1s p — COCTOSIHUS 3JIEKTPOHA B aTOME OPOUTAILHBII MOMEHT
uMITysbca Ly paBeH:

a) 0, 6) 73, B) 1W/2, r) h (h — nocrosnuas [lnanka)

OIIK-1.¥.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psKEHHBIC YaCTULIBI, 0) YACTHIIBI C
MOJTYIEJIBIM CITUHOM, B) YACTHIIBI C LIEJIBIM CIIMHOM, T')
HEHUTpaJIbHbIE YACTUIIBI

OIIK-1.¥.1

Craumnonapuoe ypaBuenue llpénunrepa umeer Bua: a) Ay+ Uy =

2 7 hz
Ey; 0)-— — Ay+ Uy = Ey B) Ay+ TT(E_U) yv=0;r)— - AY+

¥

2

3w
U¥ =ih—= e v = y (x,y,2); ¥ = (x.y,2,b); U-

IMOTCHIMAJIbHAA SHCPI'Us; E - monmas OHCPIUsa

OIlK-1.V.1

DJeKTPOH B aToMe HaxoauTcs B d-cocTossaun. Onpeenure
MaKCUMaJIbHOC 3HAYCHUEC INPOCKIUN MOMCHTA UMITYJIbCA Ha
HaIpaBJIeHNE BHEITHETO MATHUTHOTO TIOJIS:

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

OIIK-1.¥.1

YacTuia B NOTCHIMAIBHOM sIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

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

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

OIlK-1.V.1

Tect 2

KakoB ¢uzndeckuii cMbICI BOJTHOBOM QyHKIMH?

a) MukpouacTuiia npeacTaBisieT coOol BOIHOBOM makeT.  0)
KBagpat Moayns BoJIHOBON (YHKIIMHU ONpPEeNsieT MIIOTHOCT
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUIIBI B) AnHcaM0Jb YacTuil
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-1.¥.1

Br16epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS
HEOIPENEICHHOCTEN I YaCTHULIBI JIETALIEH BIOJIb OCH X ...
a) AXAP>h, 6) AF-AP>h, B) AX‘At>h, 1) AE-At>h.

OIlK-1.V.1

Bpemennoe ypasnenue llIpéaunrepa nuMeer BUI:
hav a* n* ., a¥

a)— T = AY+ UY 0) — AY+UY¥Y=1h—;
idt 2m 2m at

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

OIlK-1.V.1

PannanpHast IIIOTHOCTH BEPOSITHOCTH JUIsl OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJIOPOJa UMEET MAaKCUMYM IIpU: a) T = 271, 0)

OIlK-1.V.1




L v
r=—=,B) T =1 (I — paccTosHHE 3JIEKTPOHA JI0 Spa, 11 — MEePBbIH

OOPOBCKHI panyc)

5 6. bozoHamu ABISIOTCS: @) BCEe pa3psyKEHHbBIC YACTHIBI, 0) 4aCTUIIBI C OIIK-1.V.1
TIOJTYIIEJIBIM CITUHOM, B) YAaCTHIIBI C IIEJIBIM CITUHOM, T') HEHTpaIbHbIC
YJACTHIIBI

6 7. 3anoJIHEHHOMN AJIEKTPOHHON 000JI0YKE COOTBETCTBYET IJIaBHOE OIIK-1.Y.1

KBaHTOBOE uncio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU

O60J'IO‘IKC, KOTOPBIE NMCIOT OAMHAKOBBIC KBAHTOBBIC YK CJIa ms = —E

a)2; 0)9; B)I18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-1.¥.1
CootserctBre Mexay uncioMm N TOYeK, r71e BOITHOBAs (DyHKIIHS
obparaercs B Hylb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIAT TaK

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

8 12. CnuHOBOE THPOMArHUTHOE OTHOIIEHUE JJIs AJIEKTPOHA PaBHO: a) OIlK-1.V.1

g g g
70— B
imeo me mc

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYylOIIMX NOPAAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTAllMi O00yJaroIIuXCs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00y4aroIMUXCsl 10 OCBOEHUIO TUCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U sICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKLMU B
paMKax JIUCIMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
q)yHZ[aMeHTaJ'II)HI)IX HpO6J’I€M JAUCOUIINIMHBI, METOJ0B HAYYHOI'o IIO3HAHUA, HOBEHUIINX
JOCTHD)KEHUI HaydyHOHM MbIciu. B yueOHOM mporiecce JeKIusl BBIIOIHIET METOJOJIOTHUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCIUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUIIJIIMHAMMU.

[TnanupyeMbl pe3yabTaThl NP OCBOEHUH 00YYaIOUIMMCs JIEKIIMOHHOTO MaTepuana;

— IMOJMY4Y€HHE COBPEMCHHBIX, MLCJIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HHI>1, YPOBCHB
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBaTEIEM;

— pasBuTHE TNPOGECCHOHATHHO—JEIOBBIX  KadeCTB, JIOOBH K TMpeaMeTy U
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJDKaMIINE TO/IbI;




— HAYYUTCS METOIWYECKH O0O0padaThiBaTh Marepuall (BBIACIATH TJIABHBIC MBICIH H
HOJIOKCHUSI, TPUXOIUTh K KOHKPETHBIM BBHIBOJAM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TI0Jy4E€HHE TOYHOTO ITOHUMAaHUsI BCEX HEOOXOAUMBIX TEPMHHOB M TIOHSTHIA.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATHCS —JAEMOHCTpAlMedl  CIaioB U
UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTepHhaia IpPH MPOBEACHHUH KOPOTKHX JHUCKYCCHH 00
0COOCHHOCTSIX IIPUMEHEHHS OTISIBHBIX TEMATHK 110 JUCIHILUINHE.

11.2. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS IO BBITIOJIHEHHIO J1ab0paTOPHBIX
pabort
B xome BbImonHeHUs 1a00paTOpHBIX paboTa OOydYaOMUUCS JODKeH YriyOuTh U

3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBHHM C KBATM(PHKAIIMOHHON XapaKTePUCTHKOW 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 IKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Breinmonnenue nabopaTopHbIX paboOT 0OydaromuMCs SIBISETCS HEOTHEMJIEMOW YacThbiO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAaHOM U OTHOCUTCS K CpPEICTBaM,
o0ecrevyrnBaroIIUM PelIeHre CIEIYIONIUX OCHOBHBIX 33/1a4 Yy 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOU JUCLUIUIUHBL

— 3aKperuvieHUe, pa3BUTHE W JCTaNM3allUs TEOPETHUECKUX 3HAHWUU, MOJYYCHHBIX Ha
JEKLMSIX;

— TOJy4YeHHE HOBOM MH(pOpPMALMK 110 U3y4aeMOW JUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue U TpeOOBaHUS K NPOBEIEHHUIO JIA00OPATOPHBIX padoT

B TedeHme cemecTpa KaxAbld CTYACHT B COOTBETCTBHM C pabodyeil mporpamMmoi 1o
nucturiinae @u3nka JOJDKEH BBIMOIHUTH ONpeelIeHHOEe YHUCIIO JIabopaTopHbIX paboT. Ha
KWKy J1aopaTopHyr padoTy IUIAHUPYETCST HE MEHee JBYX 3aHSATHUW: OJIHO — Ha
BBIIIOJIHEHUE H3MEPEHHI, U OAHO — Ha 3amMTy oryera. OTUeT MUILETCS HE BO BpPEMs
3aHATHH, a IOMa WX B OUOJIMOTEKE.

B nauane cemectpa 10 Hadasa 3aHATUH CTYACHT JAOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TMPOBEICHUH JTabopaTOpHBIX padoT mo ¢usmke. [IpoxoxkaeHue
WHCTpyKTaxa (UKCHUpyeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbcs.

B naGoparopuio CTyIEHTHl AOKEH NPUXOAUTH TMOJATOTOBICHHBIMU K Ha3HAYEHHOM
pabote. Heo6xoaumMo 3apaHee MpoYuTaTh ONMKMCaHUE pabOThl U TEOPETUUYECKHUE CBEACHUS U3
COOTBETCTBYIOIIETO pazfena Kypca. He 3a0biBaiiTe O pPEeKOMEHIIOBAaHHOW JHUTEpaType H
00s13aTeIbHO TIOyYnTe B OMOIMOTEKE BCE MOCOOMS, BRIITyCKaeMble Kadeapoit.

BoImostHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCHe JOMyCcKa, MOJIYyYSeHHOTO TTOCIe
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTenb JOMKEH YOSIUTHCS, YTO CTYEHT IIOHUMAET:

KaKue sIBJICHHUS OH Oy/IeT HAaOJIt01aTh U MCCIIC0BATh;

Kakas LeJib Iepe/l HUM OCTABJICHA,

KaKUMH MPUOOPaMH U KaK BEIyTCsI U3MEPECHUS;

Kak CJIeIyeT MPOBOJUTH SKCIIEPUMEHT.



[ToyueHHbI# AOMyCK K paboTe OTMEYaeTCs MPEernoiaBaTesieM B KypHaJIe.

B mpouecce BeimonHeHHsT 7a00paTOpHON pabOTHl HYKHO OOS3aTENBHO 3arOJIHHUTH
MIPOTOKOJI M3MEPECHHH. Y KaXKJOro CTyACHTa MPOTOKOJ H3MEPECHHH JOJDKEH OBITh CBOM;
BEJICHUE OJHOTO MPOTOKOJa HECKOIBKUMH CTYJIEHTaMHU BMECTE He aomyckaeTcs. [IpoTrokon
BeneTcs Ha mucTe GpopmaTta A4. B mpoTOKoOJIE TOKHO OBITh OTPayKEHO:

TOYHOE TMOJHOE Ha3BaHME U HOMEp Ja0OpaTOpHOW pabOThl B COOTBETCTBUU C
METOJIMYECKUM TI0COOHEM;

dbamMuIHsl, THALMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

(haMUITMS 1 MHUITHAITBI TIPETIOIaBaTelIs,

TabnuIla TEXHUYECKUX XAPAKTEPUCTHK HM3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHUE MpHOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

napameTpbl YyCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yiabTaThl U3MEPEHUN;

JlaTa ¥ TOJNKCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WIIM TEIEBOU
py4Koil. 3anuch HAOIIOACHUN U JaHHBIX KapaHAAIlIoM He JOMYCKAeTCs, KapaHaaloM MOKHO
JIUIIL YePTUTH TaOIWIBI B rpaduku. BeneHne «4epHOBHKOB MPOTOKOJIA» U MEPEIUCHIBAHNE
WX B KOHIIC 3aHATHS HAYKHCTO HE PEKOMEHIYETCS;, ATO HEHY)KHas TpaTra BpPEMEHU U
BO3MOJKHOCTB JIOITYCTUTh OIHUOKY TpH IMepenuchiBanui. CTapaTelbHOCTh U aKKYpPaTHOCTh
JydIIie IPOSIBUTH TIPH OPOPMIICHUH OTYETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00513aTEbHO JAaeTCs Ha MOANKCH MPENOo1aBaTelNo.
be3 »TOoif moamucu TPOTOKON cuuTaercs HeaeucTBuTenbHbIM. [loamuchk cryaeHTa B
MIPOTOKOJIE 0003HA4YaeT, 4TO OH OTBEYACT 3a BCE MPOBEJCHHBIE W3MEPEHUs, a MOAMNHUCH
MpernoiaBaTelisi 03HayaeT, yTo paboTa eUCTBUTENHHO BBIMOJHSIACH U YKa3aHHBbIC 3HAUCHUS
JIEHCTBUTEIIBHO TTOJIYYeHBI HMEHHO TEM CTYACHTOM, KOTOPBIH COCTABHII MPOTOKOJL.

[To pesympraraMm, 3aUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHI, CTYACHT JOMa ITHIIET
OTYET ¥ 3alUIaeT ero Ha ciexyronieM 3aHatuu. [Ipu 3ammre oT4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPWUU HM3Y4aeMOTO SBIICHUS W IO TIOJYyYEHHBIM pe3ysibTaraM. 3a
MPUHATBHINA OTYET MPENOJaBaTeNb BBHICTABISET CTYACHTY OIEHKY U IOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHWE CIECAYIONICH 1a00paTopHOi pabOTEHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

OTtuet JOMKEH coiepkKaTh CIASAYIONINE Pa3/Iebl:

1. Llems paGoOTHI.

Ona cdopmynupoBaHa B OIKCAHWUU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT
MePEeTncaTh.

2. Onncanue J1abopaTOPHOI YCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHuYUThHCS
(GYHKIIMOHATBHOM WIIM JIEKTPUUYECKOM cXeMOol ycTaHOBKH. He Hy»KHO NMpUBOAUTH BHEIIHETO
BUJa npubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT U NEPEUUCIUTh U3MEPUTEIIbHBIC
npuOopbl B TaOJMIlE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
U3MEPECHUM.

3. PaGoune GpopmyIbl.



PaGounMu Ha3pIBalOTCS TOJBKO T€ (POPMYIBI, O KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCIenyeMbIX BeianunH. CrneBa B Gopmylie JOMKHO CTOSTh TO,
YTO CJEAyeT OINpEeAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore wim m3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BeiBoa popmysn v mpoMeKyTOUHBIE BBIPAXKEHHUS B 3TOM pa3fesie IPUBOJUTh HE HYKHO.
@opMmysbl s BBIYMCIEHUS IOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yJIbTaTOB U3MEPEHUM B 3TOM pazjiesie TOKE HE IPUBOISATCS.

4. Pe3ynbTaThl U3MEPEHUN U BHIYUCIICHU.

B sTom paszgene otueta MOMKHBI OBITH MPUBENIEHBI BCE M3MEPEHHBIC M BBIYMCIICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO NPEICTaBISATh B BUJE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HEIb3sl OCTABIIATH JIMIIHUE JCCATHYHBIC pa3psiabl (moapoOHee 00
ATOM TIOWJIET pedb HIKe). B paboTe MokeT ObITh HECKOJBKO 3aJIaHHi, BCE OHU JOJIKHBI
OBITh IPUBEJICHBI B 3TOM pa3Jiele.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta IOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJHOTO MPUMEpPA MO KaXaoi (opmyie. DTOT pas3nen HYKEH ISl TOTO, YTOOBI
npernojaBaTeNlio ObUIO JIerde HaWTH OMHMOKY B BBIUMCICHHUSX WIA H3MEPEHUSX, €CIH
TaKOBBIE BCTPETATCSI.

6. Beruucienre norpeniHocTen.

B stomM paznene ordyera MOJKHBI ObITH MpeACTaBieHbl (OPMYJbI, MO KOTOPBIM
IpOBOAMJIACH MaTeMaTHdeckass oOpaOoTKa pe3ysibTaroB u3MepeHuil. J{oyKHBI OBITH
BbIBEJICHbl (OPMYJIbI, IO KOTOPHIM BBIUHUCISUIMCh CHCTEMATUYECKUE U  CllydallHbIe
MOTPEIIHOCTH U MPEICTABICHbI TPUMEPHI BBIYMCICHUN 10 KaXKI0M U3 HUX.

OTOT pa3zen oT4eTa CaMblil CHOXKHBIA A CTyAeHToB. llo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OO0JIbIIIEe BCETO OMMOOK. Teopus MorpentHocTeil 0OBIYHO ObIBAaCT HamMcaHa
JUIL TIOATOTOBJIIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI TMOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAXHOE IO ATOW TEME M W3JIOKHUTH
Marepual 1o BO3MOKHOCTHU ITPOCTO.

7. I'paduku ¥ pUCYHKH.

He6onpime rpaguku U pUCyHKH pa3MeIlaroTcs B TEKCTe, a Oombiime - ¢popmara A4 -
NPUBOJATCS HA OTIECIBHOM JjHcTe. B a1000M ciyyae OHM JOJKHBI OBITH MOJANUCAHBI U
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTdeTa. ['paduku o0s3aTernbHO
BEITIOJHSIOTCS HAa MIJUTUMETPOBOM Oymare. Ha kakmoit ocw JOMKHO OBITH 00O3HAYEHO,
Kakas BeJIMYMHA U B KaKUX €IMHUIAX BJOJbh HEE OTKJIaAbIBaeTcs. Ha camMux OoCsSX MOIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIE Ha OMBITE 3HAYCHUS
NOJINHUCHIBATH Ha oOcsX He ciuenyer. Ha rpaduk o00s3aTedbHO HAHOCSTCS — BCe
HKCIIEPUMEHTANIbHBIE TOYKH, U MPOBOJIUTCS COEAMHSIOMAs MX JUHUA. OKOJO OJHOW WiIn
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE MOTPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET peub HUKE).

8. OxoHUYaTeTbHBIC PE3YJIBTAThI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnmene orueta HY)XHO TOABECTH HWTOT MpoOJETaHHOW paboTel. CriemyeT
HaIMCaTh, KAKUE TIOTYyYEHBI BETMYMHBI, M C KAKUMU TIOTPEITHOCTSIMH.



Ecnu u3mepenus npoBOIMIIMCH PAa3HBIMU METOJaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
3TU PEe3yJIbTaThl U MX IOrPEIIHOCTH, CAENATh 3aKJIOUYECHHE, KaKOM METOJ] Jydlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOH BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €TI0 C MOJY4EHHBIM Ha OIBITE 3HAYCHUEM U JaTh apryMEHTUPOBAHHOE 3aKJIFOYCHUE
00 UX COBIAJICHUU UJIM HECOBIIAICHUHU.

Ecnu B paGore 3Ha4eHUs OJHOM U TOW K€ BEIMYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKJII0YEHHE 00 WX COBIIAJICHUH WM HECOBIIA/ICHUH.

B cnywae, korga Mexay CpaBHUBA€MbIMH BEIMYMHAMU HMEIOTCS HEIOIyCTUMBIE
pPacXoXKJIEHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIIOKECHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMA/ICHMUS.

Ecnu B paboTe cTaBUIOCH LIEIbIO IPOBEPUTH KAKOW-TO (PU3UUECKU 3aKOH UM U3yYUTh
SBJICHHE, TO B JIaHHOM pa3zesie HeoOXOAMMO JaTh OOOCHOBAaHHBIN OTBET HA MOCTaBJICHHBIN
BOIIPOC.

BbIBO/ 1OMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

Otuer no naboparopHoil paboTe AOHKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW cTOpoHHl. [lo kpasim nmucTa HODKHA OBITH OCTaBJICHA
paMKa mHUpUHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaX HE HYXHO, HO M
3aCTynaTh 3a Hee He cienyeT. B pamke B BEpXHEM I0JI€ HYXHO JIMIIb [TOCTaBUTh HOMEP
ctpanunbl. [IpoHyMepoBaHHBIMU OJDKHBI OBITH BCE JUCTHI OTYETA, HAYMHAS C TPETHETO.
[1epBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJ U3MEPEHU, HE HyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Ecau Bel ucnonb3yere uyxue 3aroTroBkH, TO OyabTe
rOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (hopMysaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BbIBEIU
camu. Jlyume cnpocuts npenogaBaresns. OH MOJCKAKET UM TPOBEPUT, MPABHIIBHO U y Bac
MOJIYYHIIOCH.

TutynpHBINA THCT PabOTHI MOXKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caite 'Y Alla.

Meroanueckue yka3aHus M0 BBIIOJIHEHUIO J1a00paTOPHBIX padOT MPUBEICHBI B CIEIYIOIINX
nocoOusx umeromuxcs B oubnroreke 'Y AIl B HaneuaTaHHOM U AJIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanus u BonHbl. MonekynspHas ¢(usuka. JlabopaTOpHbIH MPaKTUKYM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. ITpununxo,. 1O.H. Lapes, b.®. [ludpun, 2014, 132 c.

2. DnextpudectBo W MmarHetusMm. JlaGopatopusiii npaktukym// /E.H. Kormmkos, C.S.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umxkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
ludpun, 2010,84 c.

3. BonnoBass ontuka Jlabopatopusiit mpaktukym //E.H. Kormmkos, WM.I1. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢



4. KBantoBas ¢wusuka. Jlabopatopueiii npaktukym //I.A. BecamueBa, .1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwiunko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs M0 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3ao4Hoil ¢opMe 0OydeHHs, caMOCTOSITeNbHAas pPaboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU NMPUOOpEeTaeMbIX 3HAaHUM, oOecreyrBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyuYeHHs, IOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

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

—  y4e0OHO-METOINYECKUN MaTepHal 1o TUCIHUILINHE;

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

11.4. Metoauueckie yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJb KadecTBAa 3HAHUMI
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

OcHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJISI 3HAHUM OOYYaroLIUXCs SBISETCS YCTHBIH
ONpOC Ha JEKUMOHHBIX WM NPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYLIETO KOHTPOJs MOTYT OBITh Oecenbl NpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIyXaT OCHOBOM AJI MPOMEKYTOUHON
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIM JOMYCKa K 3K3aMeHy WU Au(PepeHIHpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B teuenue cemectpa mna momycka K K 9K3aMeHy WK TU(EepeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO cAaTh He MeHee 75% 1abopaTopHBIX U MPAaKTHYECKUX padoT.

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTECTALlNH.

[Ipomexyrounas  artecrauus  oOydarolIUXcsl — MpeAycMaTpuUBaeT  OlLIEHHWBAaHHE
IPOMEXKYTOUHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuuminHe. OHa BKJIIOYaeT B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAaHWM, MOJy4yeHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOATENbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh MX JUIS pEIHICHUs NPAKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUiIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBJIETBOPUTEIBHO». DJK3aMEH MOXKET MPOXOJIUTh B
BUJIE YCTHOT'O ONpOCa U TECTUPOBAHHUS.

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢dopMa OUEHKHM 3HAHWM, MOJyYEeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCHMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENLCKUX PadOT U MPOXOXKACHUH MPAKTUK C ATTECTAMOHHON OLIEHKOI
«OTJIMYHOY, «XOPOILO0Y, «YIAOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEILHOY. U depeHnnanbHbIi
3a4eT MOXET NMNPOXOJUTH B BUJIE YCTHOI'O OIPOCA UJIM TECTUPOBAHMSL.



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.
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