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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs
— mporpamMy OakajaBpuaTa 10 HampaBieHUI0 noarotoBku/ crernuanbHoct 09.03.01
«VH(popMaTHKa U BBIUMCIUTENIbHAS TEXHHKA» HAINpaBICHHOCTH «Bbl4MCIMTENbHBIE MAIIWHBI,
KOMILJIEKCBI, CHCTEMBI M ceTH». Jucuuminnnaa peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha QOpMHPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTHUECKOT0 aHAIN3a U MOJIEIMPOBAHUS, TEOPETHUECKOr0 U 3KCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETEHOCTI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOTo Tmpolecca: JEeKIUH, jJabopaTopHble pabOThI, caMOCTOATENbHAas pabdoTa CTy/AEHTa,
KOHCYJIbTAL[MH.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTanus B popme 1uddhepeHIupoBaHHOTO 3a4eTa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTABISICT 7 3a4eTHBIX €IuHUI], 252
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;
-MIpE/ICTaBJICHUE BO3MOYKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;
-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpPaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

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

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMITETEHIINH KOMITETEHIIMH JOCTHKEHHS KOMIIETCHIIUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MATEMAaTHKH,
MPUMEHSITh (HU3HUKH, BBIYHCIUTCIIBHON TEXHUKN U
€CTECTBCHHOHAYYHBIC | IPOTPaMMUPOBAHUS

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

OIIK-1.VY.1 ymeTs pemars CTaHAapTHBIE
npodeccuoHaNbHbIE 3a/1a4U C

MaTEMAaTHYECKOTO MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
O6menpodeccruoHanbHbIE .

a”ajansa u 00111e-NHKEHEPHBIX 3HAHUM, METOJIOB
KOMIIETEHIUH

MOJICIIUPOBAHUS, MaTEMAaTHYECKOT0 aHAIN3a 1

TEOPETHYECKOTO 1 MOJCIIUPOBAHUS

skcnepuMeHTanbHoro | OIIK-1.B.1 Bianers HaBbikaMu

HCCJIEIOBaHUS B TEOPETHYECKOTO M IKCIIEPUMEHTATIHLHOTO

npo¢eCCHOHAIBHON HCCIIET0BaHUs O0OLEKTOB

JIEATENBHOCTH PO ECCHOHAIIBHON e TEITHHOCTH

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuunimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
MaremaTtudeckuii aHaInu3

Jlunetinas anrebpa

3HaHus, MOJYYEHHbIE NPU M3YYEHUU MaTepuaya JaHHOW JUCIMILIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHUE, TAaK U MOTYT UCIIOIH30BATHCS TPU U3YYCHUH IPYTUX TUCIHUILINH:
— Teopus BeposTHOCTEH U MaTeMaThyeckasi CTaTUCTUKA
3. O0beM U TpYJ0eMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 10 TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCITUIIITMHbI

TpynoemMKoCTs IO ceMecTpam

Bun yae6HO# paboThI Bcero Nol N2
1 2 3 4
Oowan mpyooemKocma oucyununbl, 2/ 252 3/ 108 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu
AyoumopHnule 3anamus, BCEro vac. 68 34 34




B TOM YHCIIE:
nexrm (JI), (gac) 34 17 17
npaktuueckue/cemunapckue 3ansatus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 27 0 27
Camocmoamenvnas paboma, Bcero (4ac) 157 74 83
Buo npomesicymounoin ammecmayuu’. 3a4er, JK3., OK3.
madd. 3auger, sk3amen (3auer, dudd. 3au, | Hdudd. Hudd. 3au.
DK3.*%*) 3au.

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasienbl, TEMBI AUCIUTLIHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 1
Paszen 1. Mexanuka 6 7 25
Paznen 2. ®usuka KonebaHuii ¥ BOJIH 5 7 25
Paznen 3. DnexTpudecTBo 6 3 24
Hroro B cemectpe: 17 17 74
Cemectp 2

Pasnen 4. DnekTpoanHamMuKa 6 7 28
Pazmen 5. BonHOBas ¥ KaHTOBas OITHKA 6 7 28
Paszien 6. KBanToBas pusnka 5 3 27
Hroro B cemecTpe: 17 17 83

Uroro 34 34 0 157

IIpakThueckass IOATNOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O IUKJIA

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3ACJIOB U TCM JICKITUOHHBIX 3aHATUH

Mexanuka
IIpeamer mexanuku. Mexannueckoe nsuxenue. [lonsatue
COCTOSIHMS M IETEPMUHH3M B KJIACCUYECKON MEXaHUKE.
VYpaBHeHHUs IBMKEHUS. [ paHUIBI MPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. PelsITUBUCTCKAsI M KBAHTOBAsI MEXaHHUKA

Kunemartuka nBuxeHus: MarepraibHO 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 JIMHEWHBIX U YIVIOBBIX BEJIMUYUH IIPU BpaILaTEIbHOM
JBUKCHHH.

Wuepunaneuelie cuctemsl orcueTa. OCHOBHBIE 3aKOHBI
KJIACCMYECKOM IMHAMUKH - 3aK0oHbI HproToHa. OCHOBHAs 3a1a4a
JUHAMHUKU MaTepUaJIbHOM TOYKU. HenHnepuuaibHble 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
MOTEHLIUATIBHOCTU T10JIS1 CUJI. 3AMKHYTBIE U HE3aMKHYTbIE
cuctemsl. [lorennanbHas sHeprust cucreMsl. CBs3b MEKIY
MIOTEHLIMAJIbHOW YHEPTUEN U ITOJIEM KOHCEPBATUBHBIX CUJI. 3aKOH
COXPAaHEHHUs MEXaHUYECKON 3Hepruu. CHCTEMBI €UHMUII.
MOMEHT CuJIbI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHMs] MOMEHTa UMITyJIbca. MOMEHT UMITyJibca
TBEPJOTO TEJIA OTHOCUTEIIbHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE ypaBHEHUE IMHAMUKU BpaIlaTeIbHOIO
JBUKEHMSI TBepAoro Tena. Kunerndeckas sHeprus
BPAILAIOLIEroCsl TBEPIOro Tejla. Y paBHEHUS IBUKEHUSA U
YCIJIOBUS PABHOBECHUS TBEPOTO TEA.

[Tpuniun otHocutenbHOCTH [ anunest, npeoOpa3oBanus [anues.

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

®dusuka KoneOaHu 1 BOIH
["apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTH4eCcKUil MasTHUK, PU3NUYECKUI MasATHUK, KoJeOaHus
o AeiicTBreM ynpyroil cuiiel). CioxkeHue kojieOaHui.
DU3NYECKHUI1 CMBICII CIEKTPAJIBHOTO Pa3JI0KEHNUS.
Juddepenunansaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxaromue kojaedanus. BoiyxieHHble koneOanus. PezonaHc.
Kunematnka BOJIHOBBIX ITPOLIECCOB (IUIOCKUE U cheprudecKue
BOJIHBI). BontHOBOE ypaBHeHue. [IpuHIMn cynepno3unum.
OHeprus BoHbL. [10TOK 3Heprun. IHTEHCUBHOCTD BOJIHBI.
Crosigast BosiHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BoJIHBL. D¢ ekt Jlonnepa A 3ByKOBBIX BOJIH




DNEeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTO
3apsna. 3akoH Kynona. Cucremsl equnuil. [puniun
cyrneprno3uuu. CucTeMbl 3apsyKEHHBIX YaCTUL. DJIEKTPUUECKUI
nunois. PaboTa cun anektpocraTudeckoro nois. Teopema o
HUPKYJSIUU BEKTOpa HanpsKeHHOCTU. [loTeHnanbHOCTh
ANEKTPOCTATUYECKOTO 1oJisl. HanmpspkeHHOCTh U MOTeHIIHAN
ANEKTPOCTATUYECKOTO OIS, CBA3b MEKIy HUMU. Teopema
["aycca u1st 37€KTpOCTaTUUECKOr o 10J1s B BakyyMe. [Ipumenenne
Teopemsl ['aycca k pacuery nosien.
DneKTpOCTaTHKA B BElleCTBE. THUIBI AUIIEKTPUKOB.
[Monspuzanus auanekTpukoB. CBOOOIHBIEC U CBSI3aHHBIC 3apsIbl.
JusnexkTpudeckasi BOCHIPUUMUYUBOCTD. [{udnekTpudeckas
MIPOHUIIAEMOCTh. DJIEKTPUUECKOE CMeLIeHUE (MHIYKIIHS).
Teopema ["aycca amnst 3I€KTPUYECKOTO MOJISI B TUAIIEKTPUKE.
YcnoBus Ha rpaHuIle pa3/ena AByX AU3JIeKTpukoB. [lomne BHyTpu
MIPOBOHHKA U Y €ro nmoBepxHocT. O011as 3a1aya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.
Konzaencaropbl. DHeprusi CUCTEMBI AIEKTPUUYECKUX 3apPsJI0B.
DHeprus 3apsHKEHHOT0 POBOAHUKA. OOBEMHAS ITIOTHOCTH
SHEPTUU JIEKTPUUECKOTO MOJIS.

YcnoBus CylecTBOBaHUS SIIEKTPUUECKOTO TOKA. Y paBHEHUE
HENPEPBIBHOCTHU. DJIEKTPOIBIKYIAs cuiia. HemoTeHnanbHOCTh
T0JIL 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.
JlnamMaraeTuku, napamMarHeTuku, peppomarsetuku. Teopema o
LUPKYJISALUN BEKTOPA HANPSYKEHHOCTH MarHUTHOTO TOJIS
(uTerpanpHas u quddepennnanbHas Gopmbl). Y CIoBUS Ha
I'PaHULE IBYX MarHETUKOB.
3akon Papanes. [Ipasuno Jlenma. CamonHIyKIIHsI.
WNunykTtuBHOCTE. B3auMHas nHayknus. Bzanmuas
MHAYKTUBHOCTh. OOBEMHAas MIIOTHOCTh SHEPTUHU MarHUTHOTO
noJisi. Buxpesoe snextpuueckoe nojie. Tok cmemenus. Cucrtema
ypaBHeHul Makcseruia. MarepualibHble ypaBHEHUS.
KBazucranuonapssie Toku. IHBapuaHTHOCTh ypaBHEHUI
MakcBeinia OTHOCUTENbHO Npeodpa3zoBanuii Jlopenna. [Tpuniun
OTHOCHUTEJIBHOCTH B 3JIEKTPOJMHAMUKE

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




Otpaxxenue u npejaomieHue ceera. ONTHUECKOe N300pakeHue.
[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 Mantoca. [Tonspusanus ceera
MIpY OTPaXKE€HUHU U MpesioMiIeHuH. 3akoH bproctepa. J[BoitHoe
nydenpenomiienne. HopmaiibHas 1 aHOMallbHAsL TUCTIEPCUSL.
da3zoBas u rpymnmnosas ckopoctu. opmyna Panes. DnemeHThI
Dypbe - ONTHUKHU.

TennoBoe n3nyyenue Tein. 3akon Kupxroda. 3akoHbl H3ydyeHHS
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. KopnyckymnspHo-
BOJIHOBOM IyayIn3M MUKpodacTull. ['unoresa ne bpois.
da3oBas U rpymnmoBas CKOpoCTH BOJH Jie bpoiutst. BonHoBon
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHME BOJIH Jie bpoitis.
[Tpunun HeonpenenenHocTH I'eitsenOepra. Bosnnosast GyHkius,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BETUUYHH.
Bpemennoe u craunonapsoe ypasHenue Llpeaunrepa,
KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKCHHUS.
CBobOonHas yactuna. Yactuna B 0€CKOHEUHOM MOTEHIIUAIbHON
sme. KBantoBbiii ocuwiniatop. Hynesast sneprus, HyleBble
koseOanus. [IpoxoxaeHne yacTuIpl yepes MoTeHIMATbHbIN
O6apbep. TyHHenbHbIN 2D DEKT.

ATOM BOJIOpOJIa B KBAHTOBOM MexaHMKe. KBaHTOBbIE Uncia.
OpOuTanbHbI MEXaHUYECKUI U MArHUTHBIA MOMEHTHI
aJIeKTpoHa B aroMe. OpOuTanbHOE THPOMArHUTHOE OTHOLLICHHE.
Omnpit lltepna un I'epnaxa. Cnun 2nexTpoHa. [IpuHiun
TOX€CTBEHHOCTH MUKpOoYacTUll. PepMUOHBI U OO30HBI.
CumMeTpus BOJTHOBOW (DYHKIIMU CHCTEMBI OJJMHAKOBBIX YaCTHII.
[punnun [Maynu. O0bsicHeHNE NEPUOANYECKON CHCTEMBI
anemenToB J.M.MenneneeBa. DHepreTnyeckuii CeKTp aTOMOB U

MoJsekya. [Ipupona XUMUYECKOU CBSI3H.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 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 | TpymoeMKOCTh, |IpPaKTUYECKOH |pa3jaerna
3aHATUN (gac) IIOATOTOBKH, |AUCIUI
(gac) JIUHBI




Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IIPUBEACHBI B Ta0MIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HanmenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 1
1 | Masarauk MakcBeiia 4 2 1
2 | HaknoHHBIA MasgTHUK 4 2 2
3 | CTonkHOBeHHE IAPOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIM MasITHUKU 3 2 2
5 | Ompexnenenue 3MEeKTPOEMKOCTH 3 2 3
KOHJICHCATOPA
Cemectp 2
1 | Onpenenenue ropu30HTAIBHOM 3 2 4
COCTABIISIIONICH HATIPSHKCHHOCTH MAarHUTHOTO
TIOJIsT 3eMJITn
2 | Omnpenenenuie yIeabHOTO 3apsaa IEKTPOHA 4 2 4
3 | Koxbua Herorona 3 2 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO U3IY4YEHHUSI 4 2 3)
5 | OmpeneneHue UIMPUHBI 3aMpElICHHON 30HBI 3 2 6
TIOJTYIIPOBOTHUKA
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0bnuLe /.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI BEZEO’ Cemectp 1, uac Cemectp 2, yac

1 2 3 4
V3ydeHne TeopeTHIecKoro MaTepraina 53 o5 28
qucuuriaHel (TO)
[ToaroroBka K TeKyIeMy KOHTPOIIO
ycneBaemoctu (TKY) >1 24 2
[ToaroroBka K MPOMEKYTOUHOMH 53 o5 28
atrectrauuu (ITA)

Bceero: | 157 74 83




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKNE MaTePHANbl Il CAMOCTOSTEIBHON paboThl OOYYArOMIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

KomuecTBo 9K3eMILTSIPOB B
HIudp bubnuorpaduyeckas ccoiika / URL ampec oubnmoTexe
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

CagenbeB U.B. Kypc o0uieii puzuku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4),I'C(94), 'CU3(1)
Mexannka. MonekynsipHas Gpu3nka

CagenbeB U.B. Kypc obmielt pusuku:
VYyebnoe nocodue B 3 1. 2014. T.2.
DIEeKTPUUECTBO U MarHeTu3M. BosHbL
Ornruka.

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

CagenneB U.B. Kypc o0uieit ¢pusuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (hu3HKa. ®O(4),'C(91), I'CU3(1)
®u3suka TBEpAOro Tena. Pu3nka aTOMHOTO
SIpa ¥ 2JICMEHTAPHBIX YaCTHI

CagenbeB U.B. Kypc ¢pusuku: YueGHOe

[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 ¢puzuxu. 2007, DOQ3), I'C(27

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn «THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAMOHHOM 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 TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONIB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

‘ Ne /1t ‘ Haunmenosanue



http://lib.aanet.ru/

‘ He mpenycmorpeno

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

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Howmep aynuropuu
Nen/m | HammeHOBaHME COCTaBHOM YacTH MaTepUAIbHO-TEXHUYECKON Oa3bl (ipu
HE00X0JMMOCTH)
1 Jlexumonnas ayauropus
2 Crneunanu3upoBanHas gadoparopust «MexaHuKa» 31-04
3 Crnennanu3upoBaHHas 1abopaTopust « QJIEKTPOMarHeTu3M 32-04
4 CrneunanusupoBanHas gabopatopusi «ONTHKa» 32-06
S) CrneunanusupoanHas naboparopust «KBantosast ®usnka» 32-03, 32-05

10. OueHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIlUH

Bun npomexyTouHON arTecTalun ITepedeHb OIIEHOYHBIX CPEJICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
Tectnl.
JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
Tectrl

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII O0OYJaloUIMMHCS TPUMEHSETCS S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETSHITUIA
5-0aiubHas mKana P P (bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTcpHuall;

— YBCPECHHO, JIOTUYHO, ITOCICAOBATCIBHO U I'PaMOTHO €ro u3Jjiaracrt,
«OTIIMYHO» — OIIMpasACb Ha 3HaHUA OCHOBHOU H HOHOHHHTCHBHOﬁ JIMTCPATYPBhI,
(Ga4uTCHO» TCCHO IPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTquCKOﬁ

JIeATEITbHOCTBIO HAIIPaBIICHUS;
— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 000OIICHHS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— 00yyJarouuiicss ycBOWJI TOJIBKO OCHOBHOM NpPOrpaMMHBINA MaTepuail,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyAHsIeTcs B (OPMYJIUPOBAHUHU BBIBOJIOB M 0000ILIEHNUI;

— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSATHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3aMeHa mpeIcTaBieHbl B Tadmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No Kon
Ilepeuenb BonpocoB (3a7au) Ui FK3aMeHa
n/n MHAMKATOpa
CemecTp 1
1 OcHoBHbIE KHHEMaTH4ecKHe MoHATHs. KnHemaTnka MaTepuanbHOM OIIK-1.3.1
TOUKH. CKOPOCTh U YCKOPEHUE MAaTePUAIbHON TOUKU

2 Y ckopeHne Ipy INIOCKOM KPUBOJIMHENHOM JABUKECHUU OIIK-1.V.1
3 Kunemartuka abCcoII0THO TBEPOTO Tena OIIK-1.3.1
4 CBs13b JINHEWHBIX U YIJIOBBIX BEINYHH OIIK-1.3.1
5 O0600111eHHbIE KOOPAMHATHI M CTENIEHNU CBOOOIbI OIIK-1.3.1
6 OcHoBHasl 3a/1auya KHHEMATUKU AJI1 MaTEPUAIbHON TOUKH OIIK-1.V.1
7 3axkoHbl HeroTOHA OIlK-1.3.1




8 3akonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [TpuHIIUT IETEpMUHU3MA OIIK-1.3.1
10 3aK0H COXpaHEHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o0 IBMKEHUU IIEHTPA MaccC OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHASI MACChHI OIIK-1.3.1
13 MOMEHT CuJIbl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa OIIK-1.3.1
14 CekTopHualibHasi CKOPOCTh OIIK-1.V.1
15 Pabota, MOIITHOCTh ¥ KMHETUYECKas SHEPTUS OIIK-1.B.1
16 [MoreHnuanbpHble U HENOTEHIUAJIBHBIE CUJIBI OIIK-1.3.1
17 [ToTeHmanbHas YHEPTHS, 3aKOH COXPAHCHHUS MEXaHUYECKOW SHEPT U OIIK-1.3.1
18 MoOMEHT uHepLun OIIK-1.V.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MoMeHT UMITyJIbCa a0COTFOTHO TBEPIOTO TEa OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-1.3.1
21 [Ipunnun oTHOCUTENBEHOCTH [ amues OIIK-1.3.1
22 OxcnepuMeHTanbHbIe npeanocsliku CTO OIIK-1.B.1
23 [Toctynatsl DitHITelHA, Tpeodpa3oBanus JlopeHia OIIK-1.3.1
24 CrenctBus u3 npeobpazosanus Jlopenia. 3akoH cinoxenus ckopocreii B | OIIK-1.3.1
CTO
25 HutepBan OIIK-1.3.1
26 PenstuBucTCcKasg UHAMUKA OIIK-1.3.1
27 VM HBapraHTHI TEOPUH OTHOCHTEIBHOCTH. [ [pMHIIMI SKBUBAJICHTHOCTH OIIK-1.3.1
28 HeunepuuanbHble CUCTEMBI OTCYETA OIIK-1.3.1
29 HuddepenunansHoe ypaBHeHHE KoeOaHU Npy>KUHHOTO MasiTHUKa, ero | OIIK-1.B.1
perieHne
30 Bekropnast tuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1




32 VYci10BHsI BOSHUKHOBEHHUS KOJICOaHUI OIIK-1.3.1
33 Ouznyeckuil 1 MaTeMaTH4YECKU MasTHUKU OIIK-1.3.1
34 3aryxaromuye KojaeoaHus OIIK-1.3.1
35 Breinyxnennble koiaebanus. Pezonanc OIIK-1.3.1
36 CrnoxeHue Konebanuii 0qHOTO HalpaBJIeHHs ¢ oquHakoBbiMu yacTotamu | OIIK-1.B.1
37 CrnosxeHre B3aUMHO MEePIEHIUKYISPHBIX KoJeOaHnu OIIK-1.B.1
38 Bosnnbl. OcHOBHBIE TOHATHS OIIK-1.3.1
39 YpaBHeHHE OeryIieil BOITHbBI OIIK-1.3.1
40 BonnoBoe ypaBaenue. CKOpocTh BOJHBI B YIPYTOii cpefie OIIK-1.V.1
41 DHEprus BOJIHbBI OIIK-1.3.1
42 HVHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Homnepa OIIK-1.V¥.1
44 Hudpakus BosH. [Tpuniun ['rolireHca OIIK-1.3.1
45 WnTepdepeHius BoH OT ABYX UCTOYHUKOB OIIK-1.B.1
46 Crosiune BOJTHBI OIIK-1.3.1
47 Hucniepcusi, TpynmnoBasi CKOPOCTb BOJTH OIIK-1.3.1
48 Harmpsix€HHOCTB 3i1eKTpruecKoro nois. IIpunnun cyneprno3unyuun OIIK-1.3.1
49 [Torennuan snexTpudeckoro noist. [Ipunuun cynepnosunuu. Teopema o | OIIK-1.3.1
UPKYJIALuu BekTopa E
50 ITorok BekTopa E. Teopema I'aycca qist Bektopa E OIIK-1.3.1
o1 CunoBble IMHAY U 3KBUIIOTEHLIUAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
52 CnenctBust u3 TeopeMsl I'aycca OIIK-1.3.1
53 Hanpsok€HHOCTD M MOTEHIIMAT 3JIEKTPUUECKOTO U0 OIIK-1.3.1
54 DNEeKTPUYECKUI TUTIOb BO BHELITHEM I10J1€ OIIK-1.3.1
55 [TpoBOAHMKY B 3JIEKTPUUECKOM T1OJIE OIIK-1.3.1
56 Husnextpuku. Bextop snexrpudeckoit maayknuu. Teopema ["aycca s OIIK-1.3.1
BekTopa D
57 ['pannunble ycnoBus 1ig BekTopoB D u E OIIK-1.3.1




58 DnekTpoéMkocTh. KoHeHcaTopsl OIIK-1.B.1
59 [TapanienpHOE ¥ MOCTIEA0BATEIBHOE COSTMHECHUE KOHIEHCATOPOB OIIK-1.¥.1
60 DHeprus MEKTPUYCSCKOTO OIS OIIK-1.3.1
61 DnekTpuueckuii Tok. [IMoTHOCTH TOKa OIIK-1.3.1
62 3akonbl OMa B 0OBIKHOBEHHOH U AuddepeHnanbHoi popmax OIIK-1.3.1
63 3akon OMa a1 3aMKHYTOU LIeTH OIIK-1.3.1
64 3akons! Jlxoyis — JIeHna B 0ObIKHOBEHHOH 1 audhepeHnnanbHoMl OIIK-1.3.1
dbopmax.
Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
11\;1_)1 [Tepeuens BompocoB (3ama4) ais 3adera / qudd. 3auera HHz[prI?:ITopa
Cemectp 2
1 MarauTtHas UHAYKIHS OIIK-1.3.1
2 3akon bruo — CaBapa — Jlarutaca OIIK-1.3.1
3 MarnuTtHas HHIYKIHS IPSMOI0 IIPOBOJA C TOKOM OIIK-1.B.1
4 BzaumopeiicTBre TpOBOAHUKOB C TOKAMHU OIIK-1.3.1
5 JMnonpHbI MarHUTHBIN MOMEHT. MarHuTHOE MoJie KOHTYpa ¢ TOKOM OIIK-1.3.1
6 MaruuTHas HHAYKIUS IBUKYILErocs 3apsaa. Bzaumoaencreue OIIK-1.¥.1
JBIDKYIUXCS 3apsiioB

7 JIBr>KeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM I10JI€ OIIK-1.B.1
8 Teopema o nupkymsuu BekTopa B OIIK-1.3.1
9 MaruuTHas HHIYKIUSA TOPOUIA U COJIEHOU 1A OIIK-1.¥.1
10 Mexanunueckas paboTa B MarHUITHOM T10JI€ OIIK-1.V.1
11 Maruutsslii notok. Teopema ['aycca st Bexktopa B OIIK-1.3.1
12 MarHuTHBIN AUIOIL B MAarHUTHOM T10JI€ OIIK-1.3.1
13 Marueruku. Teopema o nupkyssuu Bekropa H OIIK-1.3.1
14 SBnenue peppomarHeTuzma OIIK-1.B.1
15 DNEeKTpOMarHuTHAas NHIYKIHS OIIK-1.V.1
16 Camounnykuus. Bzaumuas unaykus OIIK-1.3.1




17 OHeprus MarHUTHOT'O TOJIS OIIK-1.3.1
18 BuxpeBoe asekTpudeckoe mose OIIK-1.3.1
19 Tok cmemeHwust OIIK-1.3.1
20 YpaBHeHuss MakcBellia OIIK-1.3.1
21 BoaHOBOE ypaBHEHHE AIEKTPOMArHUTHOTO TTOJIS OIIK-1.3.1
22 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH OIIK-1.B.1
23 3aKOHBI PEJIOMIICHUS i OTPAXKCHHSI CBETA OIIK-1.3.1
24 KorepenTHocTh cBeTa OIIK-1.3.1
25 Wutepdepentiys cBera OT IByX HCTOUHUKOB OIIK-1.3.1
26 Hudpakius. [puanun Nolirenca — Openens OIIK-1.3.1
27 3onbl Openens. Judpakuus OpayHrodepa Ha menu OIIK-1.3.1
28 Jlucniepcus ceeTa OIIK-1.3.1
28 JlubpakiuoHHas peméTka OIIK-1.V¥.1
29 [Tonspuzanus ceta OIIK-1.3.1
30 Crernens nosisipu3auu. 3aKkoH Mamtoca OIIK-1.B.1
31 TennoBoe n3myyeHne OIIK-1.3.1
32 3aKOHBI U3Ty4YeHUs a0COTIOTHO YEPHOTO Tea OIIK-1.3.1
33 ®opmyna Penes — xxunca. Pacipenenenue I1nanka OIIK-1.3.1
34 dotosdp ekt OIIK-1.3.1
35 TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHUE OIIK-1.3.1
36 ®oronsl. KopryckynsipHO — BOJTHOBOU Ayanu3M JAJisl CBETa OIIK-1.3.1
37 Oddext Komnrona. Omnupryeckue 3akoHOMEpHOCTH B ciekTpax atoma | OIIK-1.V.1
BOJIOpOJIA
38 Monens aroma o Tommcony OIIK-1.3.1
39 Mogens atroma o Pesepdopay. [Tocrynarer Bopa OIIK-1.3.1
40 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
41 Bonns! ne bpoitns OIIK-1.3.1
42 BonnoBas pyHkims OIIK-1.3.1




43 VYpasnenue Lpéaunrepa OIIK-1.3.1
44 CooTtHotienne HeonpeaenéHuoctel I 'eitzendepra OIIK-1.3.1
45 MukpodvacTuiia B OIHOMEPHOU IMOTEHIIUATBLHOM SIME C 00-MH CTCHKAMHU OIIK-1.¥.1
46 MukpoyacTuiia B TpEXMEPHOM HENPOHHUIIAeMOM TToTeHInaapHoM smuke | OIIK-1.Y.1
47 CTOIKHOBEHHE MHUKPOYACTHUIIBI C TOTCHIIMAIIBHBIM OapbhepoM OIIK-1.V¥.1
48 MuxkpoyacTuiia B HEIPOHULIAEMOH cepe OIIK-1.V.1
49 ["apMoHMUEeCKU OCLIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
50 KBanTOBBIi1 poTaTop OIIK-1.3.1
51 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
52 ToxaecTBeHHOCTh KBaHTOBBIX YacTull. [Ipuniun [Taynu OIIK-1.3.1
53 3anoJiHeHHE JICKTPOHHBIX 00oouek. Tabimia MeHeneena OIIK-1.B.1
o4 XapaKTepuCTUYECKHE PEHTICHOBCKHE CIICKTPBI OIIK-1.B.1
55 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
56 Pacnpenenenne @epmu - upaka OIIK-1.3.1
57 Pacnipenencnne bose - DiiHmmTeiiHa OIIK-1.3.1
58 DHEpPreTUYeCKre 30HbI B KpUCTAJLIaX OIIK-1.3.1
59 IIpoBOAMMOCTB MOIYIIPOBOIHUKOB OIIK-1.B.1
60 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIIK-1.3.1
61 [Tpuniun paboTsl nazepa OIIK-1.3.1
62 Knaccuueckas teopus teroeMkocTty rononra u [Itn OIIK-1.3.1
63 KBanToBas Teopus TemI0eMKOCTH DWHIITEIHA OIIK-1.3.1
64 KBanrtoBas Teopus temnoemkoctu Jleas OIIK-1.3.1
65 KoHTakTHBIC SBIECHUS OIIK-1.B.1

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUS KypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
} KypCcOBOil pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bormpocst

MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

JUIL TIPOBEIEHHS IPOMEXKYTOYHOM arrecraluvu B BHJE

TECTUPOBAHUS

Ne /1

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJUKATOpa

Tect 1

BonnoBast pyHKIHMS 1OIDKHA OBITH: ) TOIBKO KOHEYHOM;  0)TOJIBKO
HETIPEPHIBHOMW; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,

HENIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

Bri0epure npaBmiibHYy0 GOPMYIUPOBKY Ul COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

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

OIIK-1.B.1

Kakoe kBaHTOBOE 4MCII0, 33/1a101Ie€ COCTOSHUE 3JICKTPOHA B aTOME
BOJIOpPOJIA,

oInpezesnseT 3Ha4YeHHe ero SHEpruu?  a) I J1aBHOE KBaHTOBOE YHUCIIO.
6) OpOuTanbHOE KBAHTOBOE YHCIO. B) MarHuTHOE KBaHTOBOE
yucino. 1) CIuHOBOE KBAHTOBOE YHCIIO.

VK-2.B.2

Jl1st P — COCTOSIHUSA 3JIEKTPOHA B aTOME OpOUTAIbHBI MOMEHT
uMItynbca Ly paBeH:

a) 0, 6) 13, 8) 12 r) h (h — nocrosuuas [T1anka)

OIIK-1.B.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psKEHHBIC YaCTULIBI, 0) YACTHIIBI C
MOJTYIEJIBIM CITUHOM, B) YACTHIIBI C LIEJIBIM CIIMHOM, T)
HEHUTpaJIbHBIC YACTUIIBI

YK-2.B.1

Craumnonapuoe ypasuenue llpénunrepa umeer Bua: a) Ay+ Uy =
a* 2 n*

Ey; 6)—— Ay+Uy=Ey B) Ay+ —T(E—U) v =0;1)—— A¥Y+
2m A 2m

3w
U¥ =ih == rre v = v (x,y,2); ¥ = (X,y,z,); U-

IMOTCHIHAJIbHAA DHCPI'Us, E - monuas OHCPTIUsa

OIIK-1.B.1

DJEKTPOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCUMaJIbHOC 3HAYCHUE NPOCKINMN MOMCHTA UMITYJIbCA Ha
HaIpaBJICHUE BHEITHETO MAarHUTHOTO TIOJIS:

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

YK-2.B.1

YacTuia B IOTCHIMAIBHOM sIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCUMaJbHa IIpU

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

VK-2.B.2

Tect 2

KakoB ¢uzndeckuii cMbICT BOJTHOBOM pyHKIMMI?

a) MukpouacTuila npeAcTaBiseT co00i BOITHOBOM MaKeT.
KBaapat Moayns BoJIHOBON (YHKIMHU ONpPEeNseT MIIOTHOCTb
BEPOSITHOCTH  OOHAPY>KEHHSI YaCTUIIBI B) AnHcaM0b 4acTuIl
BeAET ceOsl Tak JKe, Kak BOJIHA.

6)

OIIK-1.B.1

Bri6epute npaBuiibHY0 GOPMYIHUPOBKY AJIs1 COOTHOIIEHUS
HEOIPENEICHHOCTEN JIs YaCTHULIBI JIETALIEH BOJIb OCH X ...
a) Ax*AP>h, 6) AF-AP>h, B) AX‘At>h, 1) AE-At>h.

OIIK-1.B.1

Bpemennoe ypasnenue llIpéaunrepa uMeer BU:

YK-2.B.2




AT i a2
a) —~—=—— AP+ U¥ 6) —

i gt 2m im

Zm .. d¥
B) AW+ re Y-U=-1h oo e Y =Y(x,y,zt); U=U(X,y,z,t)

.. av
AY+U¥=1h—;
8t

4 PapunanbHas miIoTHOCTh BEPOSATHOCTH JUIsl OCHOBHOI'O COCTOSIHUS VYK-2.B.2
AJICKTPOHA B aTOME BOJIOPOJa UMEET MAaKCUMYM IIpH: a) T = 213, 0)

L v
r=—,B) T =7 (I — pacCTOSHME 3IIEKTPOHA 0 SAApa, 11 — HEPBbII

OOpOBCKUI pagnyc)

5 6. bozoHamu ABISIOTCS: @) BCE pa3psOKCHHBIC YaCTHIIbI, 0) YaCTUIIBI C OIIK-1.B.1
MOJIYIIENTBIM CITMHOM, B) YaCTHUIIbI C IIEJIBIM CITMHOM, T') HEUTPaJIbHBIE
YaCTHIIBI

6 7. 3aroTHEHHOH 3JIEKTPOHHOM 0007I09Ke COOTBETCTBYET IIIaBHOE YK-2.B.2

KBaHTOBOE YHCJIO N=3. OHpeI[eJ'II/ITe YHCJIO 3JICKTPOHOB HA ITOH
O6OJIO‘-IKC, KOTOPLIC UMCIOT OANHAKOBBIC KBAHTOBBIC YMCJId ms =——=

2
a)2; 0)9; B)I18

7 8. HacTuiia HaXOAMTCS B MOTEHIUAIBHOM AME MIUPUHOM |. OIIK-1.B.1
CootserctBre Mexy unciaoM N Toyek, rje BOJHOBAsK PYHKIIMS
obOpaiaercsi B HyJIb B uHTepBaie 0<X<|, u KBAHTOBBIM YHUCIIOM N
BBITJISIUT TaK

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

8 12. CnuHOBOE TMPOMArHUTHOE OTHOILIGHUE JIJISl SJIEKTPOHA PABHO: a) VK-2.B.2

g g g
—,0)—,B) —
2mec me mc

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (HOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUMH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX TOPSAOK M MPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00y4aroIMUXCsl 10 OCBOEHUIO TUCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus ISl OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAILHMIO 1O TEME, a B OCBOCHHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBL, METOJOB HAyYHOrO TMO3HAHMS, HOBEHIINX
JTOCTHKEHUI HayyHOM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yacTH 3HaHusA, €€ MpoOJieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[1n1aHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00YYaOUTMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;




— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pasBuTHE TNPOGECCHOHATHPHO—IEIOBBIX  KadeCTB, JIIOOBH K TMpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIILHON pabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKHM M TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— HAy4HTCs METOJIWYECKH 00pabaThiBaTh Marepuan (BBIACIATH TJIABHBIC MBICIH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTLIIMHE.

11.2. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS IO BBITIOJIHEHHIO J1a00paTOPHBIX
pabort
B xome BowImonHEeHUs 1a00paTOpHBIX paboTa OOydYarOmUHCS JODKeH YIIyOuTh u

3aKperuTh 3HAHUS, MPAKTHYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOAMKON M TEXHHMKOM
9KCIIEPHMEHTa B COOTBETCTBHM C KBaJH(PUKAIIMOHHOW XapaKTEPUCTUKOW 00ydaromierocs.
BeimonHenue 1abopaTOpHBIX padOT COCTOUT M3 SKCIEPUMEHTAIBHO-TIPAKTUYECKOW, pacyeTHO-
AQHAJMTUYECKON YacTeil 1 KOHTPOJIBHBIX MEPOIIPHUITHI.

BoinonHenue n1abopaToOpHBIX padOT 00ydaroIMMCS SBIISETCS HEOTHEMJIEMOW YacCThIO
HN3YUCHUA JUCHUIIINHBI, OHpeIleJIﬂeMOf/'I yqe6HbIM IJIaHOM MW OTHOCHUTCA K CpCIACTBaM,
00€CTIeYNBAIOIINM PEIICHUE CIIETYIONNX OCHOBHBIX 33]a4 y 00y4aromerocs:

— 1OpuoOpeTeHHE HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHA U  OOBEKTOB,
HN3Yy4aCMbIX B paMKax HaHHOﬁ JUCHUITIINHBI,

— 3aKperUleHHe, Pa3BUTHE M JCTAM3alMs TEOPETUYECKUX 3HAHWH, MOJTYYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue u TPeOOBAHUSA K IPOBEICHHUIO JIA00PAaTOPHBIX padoT

B TedeHme cemecTpa KaxAbld CTYACHT B COOTBETCTBHM C pabodyeil mporpamMmoi 1o
mucnuiinHe Ou3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 J1abopaTopHyr0 paboOTy IUIAaHUPYETCS HE MEHee [BYX 3aHATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT MUIIETCS HE BO BpPEMS
3aHATHH, a IoOMa UJIh B OUOJIMOTEKE.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYJEHT JOJKEH ObITh MPOUHCTPYKTUPOBAH IO
TEXHUKE OE30MaCHOCTHU MPHU MPOBEICHUH J1abopaTopHbIX padboT no ¢dusuke. [Ipoxoxnenue
WHCTPpYKTaxa (UKCHUpYETCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacmucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYCHHOM
pabote. Heobxonumo 3apaHee mpodyuTaTh OMHCaHUE PabOTHl M TEOPETUYECKUE CBEICHUS U3
COOTBETCTBYIOIIETO pazfena Kypca. He 3a0biBaiiTe O pEeKOMEHJIOBAaHHOW JHUTEpaType H
00s13aTeIbHO TOyYUTe B OUOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.



BrimonasaTe paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCIE A0MYyCKa, TOTYISHHOTO MOCTe
Oecenpl ¢ mpenogaBareneM. [IpenomgaBaTens 10MKEH YOSTUTHCS, YTO CTYJCHT TOHHUMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOII01aTh U UCCIICA0BATh;

Kakasi 11eJIb Nepe]l HUM MOCTaBJICHA;

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomyuyeHHbII HOMyCK K pabdoTe OTMEUYAeTCsl MPENnojaBaTesieM B KypHae.

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

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

dbamMuHsl, THALMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbaMusa U UHULMAIIBI TTPETIO1aBaTelIs;

TabnuIa TEXHUYECKUX XapaKTEPUCTHK HU3MEPUTEIBHBIX MPUOOPOB (Ha3BaHUE MpUOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3ybTaThl U3MEPECHUN;

JlaTa U MOJIMKUCh CTYACHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WJIM TENEBOMU
pyuKoil. 3anuch HAOMIOACHUN U JaHHBIX KapaHJalloM He IOMYCKAeTCs, KapaHaloM MOXKHO
JUIIb YePTUTH TabIuLbl U rpaduku. Benenre «4epHOBUKOB MPOTOKOJIA» U MEPEeNUChIBAaHUE
UX B KOHIIE 3aHATUS HAYMCTO HE PEKOMEHIYETCs; ATO HEHY)KHas TpaTa BpPEMEHU U
BO3MOJKHOCTH JIOITYCTUTh OIIMOKY TpH MepenuchiBaHud. CTapaTelbHOCTh U aKKYPaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoOHYaHWYU W3MEPEHUH TTPOTOKOJI 0053aTEIBLHO JACTCS HA MOJITHACH TPETOIaBaTeo.
be3 oToil moamMCcH TPOTOKON CUMTACTCS HEACUCTBUTENbHBIM. lloamuck cTyaeHTa B
MIPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IMPOBEJCHHBIE W3MEPEHHS, a IMOINUCH
MpenoiaBaTelisi 03HavaeT, yTo paboTa IeHMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JIEUCTBUTEIIBHO MOJIyYEeHbl UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBHII MPOTOKOJL.

[To pe3ynbraram, 3a)UKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHHUH, CTYIEHT J0oMa MHIIET
OTYET ¥ 3alUINaeT ero Ha ciexyronieM 3aHatuu. [Ipu 3ammre oTd4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysibTaTraM. 3a
MPHUHITHIA OTYET MPETOoJaBaTeh BBHICTABISICT CTYACHTY OIEHKY M IOCJIE ATOTO COOOIIAeT
HOMED M Ha3BaHHE CIIeAYIOIIeH 1abopaTopHOI pabOTHI.

Crpykrypa u popma oTuera o 1adopaTropHoii padore
OT4eT JOKEH coiepkKaTh CIAEAYIONINE Pa3/Iebl:
1. Ienb paGoTHI.
Ona cdopmynupoBaHa B OIKMCAaHUU JIAOOpAaTOpHOW paboOThI, OTTyJa €€ CIEayeT
MePEnncaTh.
2. Onncanue J1abopaTOPHOHN YCTaHOBKH.



Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHYMTHCS
(GYHKIIMOHATBHOM HIIN AJIEKTPUUYECKON cXxeMoil ycTaHOBKU. He Hy>)KHO MPUBOJIUTH BHELTHETO
Buaa mpubopoB. [lanee HEOOXOAMMO ONUCATH IKCIIEPUMEHT M TIEPEUUCIUTh U3MEPUTETIbHBIC
npuOopbl B TaOJMIlE TEXHUYECKUX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIa
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MPOM3BOMATCS BBIUYUCICHUS UCCIeayeMbIX BenuunH. CieBa B popMyse TOKHO CTOSThH TO,
YTO CJEAyeT OINpEeAeNuTh, CIOpaBa - TO, YTO M3MEPSUIOCH B pabore mim m3BecTHO. Bce
MPUBEICHHBIE POPMYIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyTOUHbIE BRIPQKEHHSI B TOM pa3zelie MPUBOIUTh HE HYXKHO.
@®opmynbl 71 BBIYHCIEHUS TMOTPEITHOCTEH W TMPOBENEHUS MaTeMaTU4YecKOl o0paboTKu
pE3yJIbTaTOB U3MEPEHUM B 3TOM pazjiesie TOKe HE IPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BHIYUCIICHU.

B »TOM pa3zzmene ordyera JOKHBI ObITH MPUBEIAEHBI BCE M3MEPEHHBIE U BBIYHUCICHHbBIE
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BUJE HAIVSAHBIX Tabmuu. B
MPUBOIMMBIX 3HAYCHUSIX HEJIb3sl OCTABIIATH JIMIITHUE JECATHYHBIC pa3psiabl (moapolOHee 00
ATOM TIOWIET pedb Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYMCIEHUN.

B stom pa3nene oryeTa HOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BBIUKCICHHIM
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyie. DTOT pasaen HyX eH Ui TOro, YTOObI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSAX WIM HM3MEPEHUSX, €CIH
TaKOBBIE BCTPETATCSI.

6. Beruucienue norpeniHocTen.

B oatom pasgene ordera MODKHBI OBITH TPEACTABICHBI (OPMYIBI, 1O KOTOPHIM
MPOBOAMIIACH MaTeMaTHdeckas oO0paboTka pe3ynbTaToB U3MepeHui. J{OMKHBI OBITH
BbIBEJICHBl (OPMYJIbI, 1O KOTOPHIM BBIUHUCISUIMCh CHCTEMATUYECKUE U  ClydallHbIe
NOTPEIIHOCTH U MPEICTABICHBI IPUMEPDI BBIYUCICHUM 110 KaX/10H U3 HUX.

OTOT pa3fen oTyeTa cCaMblil CHOXHBIA Ans cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero ommnook. Teopust morpemHocTeil 0ObIYHO ObIBaE€T HaMKMCaHA
JUIL TIOATOTOBJICHHOTO YHWTATENs, 3HAKOMOIO C BBICHIEH MareMaTUKOM. B HacTosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME M W3IIOKUTH
MaTepual Mo BO3MOXHOCTH TPOCTO.

7. I'padmku 1 pUCYHKH.

He6onpmme rpaduku u pucyHKu pa3MemniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJATCS HA OTICIBHOM JHcTe. B 11000M ciayyae OHM JOJKHBI OBITH MOJANUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJDKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTenbHO
BBITMIOJHSIOTCS HAa MHJUTUMETpoBOi Oymare. Ha kaxkaol ocu JOMKHO OBITH 00O3HAuUEHO,
Kakas BeJIMYMHA U B KaKUX €IMHUIAX BJOJb HEE OTKJIaabIBacTcsa. Ha caMux OCSIX TOJDKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIE Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE
AKCIIEPUMEHTAIILHBIE TOYKH, W TPOBOJUTCS COCAMHSIONIAs WX JWHUA. OKOJO OJHOW WIIH



HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE IMOTPEUIHOCTH COOTBETCTBYIOIIUX
u3MepeHuit (moapodHee 06 ITOM MONAET peub HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnmene oruera HY)XHO TOABECTH WTOT MpoJeTaHHOW paboTel. Cremyer
HaIucaTh, KAKUe MOJyYEHbl BEIMYMHBI, U C KAKUMHU [OTPEIIHOCTSIMHU.

Ecnu u3mepenus: mpoBOAMINCH Pa3HBIMH METOJIaMH, TO 00s3aTENIbHO HYKHO CPaBHHUTH
9TH PE3yJIbTaThl U UX IMOTIPELIHOCTH, CIENATh 3aKII0YEHHE, KaKOW METO[ JIydlle, TOYHEE,
yaoOHee.

Ecnu m3BecTHO TabiMyHOE 3HAYEHHE M3MEPEHHOM BETUYHMHBI, TO HY)KHO 005S3aTENbHO
CPaBHHTH €TO C MOJTYYCHHBIM Ha OIBITE 3HAYCHHEM U JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYCHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B paGote 3HaueHus OHOM U TOW K€ BETMYMHBI TOJYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU  pe3yJbTaTbl HYKHO O0O0s3aTeNIbHO CpPaBHUTb U JIaTh
apryMEHTHPOBAHHOE 3aKII0UeHNe 00 UX COBMAJCHUH WM HECOBIAJACHUU.

B cnyuae, xorma Mexay CpaBHUBAa€MbIMHM BEJIMYMHAMU HUMEIOTCS HEIOIyCTHUMbIE
PacX0XkIE€HHUsS, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAINOIOKEHHE O
BO3MOXKHBIX IPUYMHAX ITOTO HECOBMAICHHUS.

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

BbIBO/ 1OMKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k oopMIIeHHIO 0THYETA 0 JIabopaTopHONi padoTe

Otuer no naboparopHoii paboTe AOKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy pamMKy pHCOBaTh Ha JIMCTaX HE HY)XHO, HO U
3acTynaTh 3a Hee He clleqyeT. B paMke B BEpXHEM IOJ€ HYXHO JIMILb IOCTaBUTh HOMEP
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHNM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath oT pyku. Eciam Bel ncmonp3yere dykue 3aroTOBKH, TO OyapTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIC» OIMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH MOJCKaXET UM IPOBEPUT, MPaBUIILHO U y Bac
MOJTyYUIIOCh.

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

Meroanueckre ykazaHus 10 BBIMOJIHEHHIO JJA0OpAaTOPHBIX PadOT MPUBEACHBI B CIETYIOLINX
nocoousx umeromuxcs B onommorexke ['Y AIl B Hare4aTaHHOM H SJIEKTPOHHOM BHJIE:

1. Mexanuka. Komnebanust u Bonubl. MonekynspHas ¢usuka. JlabopaTopHbI NPaKTHKYM

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

2. DnextpuuectBo W MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.



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

3. BonmnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkos, WM.II. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

4. KBantoBas ¢wusuka. Jlabopatopubeiii npaktukym //I.A. Becauuea, .1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpununko, C.II.Daxnees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON padOThI, OOYUAIONIHIICS BBIOTHSIET paboTy Mo
3aJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
nenecooOpasHoe mIaHupOBaHuE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSIL.

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

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHILIHHE;

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

11.4. Meroauueckue yKazaHUs ISl OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJSI 3HAHUH OOYYaroLIUXCs SBISETCS YCTHBIM
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM TEKYyHIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIIy’KaT OCHOBOM Ul MPOMEKYTOUHOU
aTTeCTallMu: MOJIyYEeHHUs 3aueTa WIM JOMyCKa K 3K3aMeHy Wiu Au(depeHINPOBAaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B teuenue cemectpa mis gomycka K K dK3aMeHy Wi TU(PEpeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO cAaTh He MeHee 75% 1abopaTOpHbIX U MPAKTUYECKUX padoT.

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluxcsi — MpeaycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaToB 00yueHHs Mo AucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHWH, MOJy4YeHHBIX OOydYalolmMMcs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HUX JUIS pEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOM CECCHMM W 3aBEpILAETCsl ATTECTAllMOHHON OLIEHKOM «OTIMYHOY,



«XOpPOIIO», «YAOBIETBOPUTEIBHO», «HEYIAOBICTBOPUTEIBHO». DK3aMEH MOXET HPOXOAUTH B
BHJIC YCTHOTO OIIPOCa MJIM TECTUPOBAHUSI.

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyJaroOIMMCS NP U3yYEHUH AMCLUIUIMHBL, IPH BBIIOJIHEHHH KYPCOBBIX HMPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
OTIMYHOY», «XOPOIIOY», «yIAOBICTBOPUTEIHHOY, KHEYAOBIECTBOPUTENLHOY. JnddepeHnnanpHblii
3a4eT MOKET MPOXOJUThH B BU/I€ YCTHOTO ONPOCA UITH 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.
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