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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs
no HampasieHuto noarotoBku/ crenuansHocTH 09.03.02 «MH(DOpMAMOHHBIE CHUCTEMBI U
TEXHOJIOTUM » HalpaBleHHOCTH «MH(opManuoHHble TEXHOJIOIMHM B AM3aiHey. JucuumiuHa
peanusyetcs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha QOpMHPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MaTEMaTHUECKOTO aHAJIN3a U MOJIEIMPOBAHUS, TEOPETHUECKOTO U SKCIEPUMEHTAIbHOIO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETEHOCTI

CopneprxaHue TUCIMIIIIMHBI OXBAThIBAET KPYT BONPOCOB, CBS3aHHBIX € IIpobIeMaMu o0LIei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOTO0 Tpoliecca: JISKIUH, TJabopaTopHbIE padOTHI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa CTy/ieHTa, KOHCYJIbTAllUH.

[IporpaMMoil IUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOLUIME BHUAbI KOHTPOJISL: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

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

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O JUCIUTLTHHE

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

-CO3JIaHUE  IMOJJICP)KMBAOIIEH 00pa30BaTeIbHOW Cpelbl MPENOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

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

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS MO TUCIHUIUIMHE, 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 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
IIPUMEHSITh (bu3uKHY, BBIYUCIUTEIBHON TEXHUKU U

€CTECTBEHHOHAYUYHBIE | TPOTrPAMMHUPOBAHUS
u obmenmkenepusie | OIIK-1.Y.1 ymeTs pemars crangapTHbIE

3HaHUS, METOIbI npodeccuoHalbHbIE 3a/1a4H C

MaTeMaTHYECKOTO MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
O6menpodeccruoHanbHbIE .

aHayM3a u 001IENH)KEHEPHBIX 3HAHHUI, METOJIOB
KOMIIETEHITHH

MOJIeJIUPOBAHUS, MaTeMaTHUYECKOTO aHalu3a u

TEOPETUYECKOI0 U MOJCIIUPOBAHUS

skcnepuMeHnTanbHoro | OIIK-1.B.1 uMeTh HaBBIKM TEOPETUYECKOTO

HCCJIEIOBAHMUSI B 1 DKCIIEPUMEHTAJILHOTO UCCIICI0BAHMS

poeCCHOHAIBHON | 00bEKTOB MPOo(dheCcCHOHATBLHOM

NESATETbHOCTH JIESATETLHOCTH

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

Jlunetinas anrebpa
Teopus BeposTHOCTEN

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YUCHUHW MaTcpuajia I[aHHOI\/JI JUCHUIIJIINHBI, MMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH:

— Teopus BeposATHOCTEN U MAaTEMATHYECKAs] CTATUCTHKA

3. OO0BEeM H TPYJTOEMKOCTh JUCIHILTAHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yUeOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeIe]ICHHE dTOW TPYJIOEMKOCTH IO ceMeCcTpaMm) IPeICTaBICHBI B
Tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHbI

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKoCcTs 0 cemecTpaM
Nel Ne2

Bun yae6HO# paboThI Bcero

1 2 3 4




Oowan mpyooemKocmup OuCUUnIUHBL, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 102 51 51
B TOM YHCIIC:
nexiuu (JI), (dac) 68 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomescymounoit ammecmayuu’. 3a4er, OK3., Hudd. 3aq.
mudd. 3auger, sx3amen (3auer, dudd. 3a4g, | Hudd. OK3.
DK3.*%*) 3au.

IIpumeuanue: * KaHHIATCKHIT SK3aMeH
4. CopepxaHue JUCIUTUTIHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgenel, TEMBI TUCIIUTUIMHEI Hexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (dac) (uac)
Cemectp 1
Pazmen 1. Mexanvka 11 7 13
Paznen 2. ®usuka KonebaHuii ¥ BOIH 11 7 13
Pasnen 3. DnekrpudecTBo 12 3 13
HUroro B cemectpe: 34 17 39
Cemectp 2

Paznen 4. DiexTpoaMHAMUKA 12 7 19
Pasnen 5. BonHoBas ¥ KaHTOBAsI ONITHKA 11 7 19
Pasznen 6. KBanrtoBast (husmka 11 3 19
Uroro B cemectpe: 34 17 57
Hroro 68 34 0 96

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
po(hecCuOHANBHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u congepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Mexanuka
IIpeamer mexanuku. Mexannueckoe nsuxenue. [lonsatue
1 COCTOSIHMS U ICTEPMUHU3M B KJIACCUYECKON MEXaHUKE.
VYpaBHEHHUs IBM>KEHUS. [ paHUIBI MPUMEHUMOCTH KJIACCUYECKON

MeXaHWKH. PeaaTnBuCcTCKAs M KBAHTOBAsI MEXaHUKa




Kunemaruka nBuxeHHs1 MaTepuaabHOM ToUku. CKOPOCTh U
yckopenue. HopmanbHOe 1 KacaTenbHOe yCKopeHus. Paquyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 3a/1adya KHHEMAaTUKU
MaTepuaabHOU Touku. KnHeMaTuka qBuKeHHs aOCOIOTHO
TBEpAOro Teina. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBs3b JIMHENHBIX U YIJIOBBIX BEJIMYHUH MPU BpalIaTEIbHOM
JBUKEHUH.

NuepunaneHblie cuctemsl oTcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM IMHAMUKH - 3aKkoHbl HbhtoTOoHa. OCHOBHAs 3a1aua
JIMHAMUKHU MaTepUualibHON TOUKU. HenHepuuanbHble CUCTEMBI
orcueta. Cuiibl UHEPIUH. 3aKOH COXpaHEHUs uMIysbca. LleHTp
Macc 4 ero asmxeHue. CucreMa IieHTpa mMacc.
Mexanuueckasi pabota u MolHOCTh. KuHeTnueckas sHeprus.
[Tons cun. KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CUIIBL. Y CJIOBUE
MOTEHUMAIBHOCTH IO CHJI. 3aAMKHYThIE U HE3aMKHYThIE
cucreMsl. [loreHnnanbHas 3Heprust cucteMbl. CBA3b MEXKAY
MOTEHIMATIbHON 3HEprUuel U M0JIeM KOHCEPBATUBHBIX CUJI. 3aKOH
COXpaHEHUs MeXaHUuecKol 3Hepruu. CucTeMbl €UHUII.
MOMEHT CUJIbl © MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHMs] MOMEHTa UMITyJIbca. MOMEHT uMIysbca
TBEPJIOTO TEJIA OTHOCUTEIIbHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE TMHAMUKHU BPaIIATEIbHOIO
JNBUKEHUS TBEpJOro Tena. KuHnetnueckas sHeprus
BpallaroLIerocs TBEpAOro Tena. Y paBHEHHUs! IBHOKCHUS U
YCIJIOBHSI paBHOBECHS TBEPAOIO TEJA.

[Tpunuun otHOCUTENBbHOCTH [ anues, npeodpazoBanus ["anumest.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus JlopeHna u cieactsust u3 HuX. OCHOBBI
PENSATUBACTCKOM MEXaHUKH. MIHTEpBaJl, ero NHBapUaHTHOCTb.
PenstuBuctckuii umiynsc. OCHOBHOE ypaBHEHUE
pensSTUBUCTCKON nHaMHUKU. KuHeTnueckast s3Heprus
PEeNSATUBUCTCKON yacTulbl. CBA3b Macchl ¥ 3Hepruu. CBs3b
MEX1y SJHEPTHEH U UMITYJIbCOM YacTULIbl. OCHOBHBIE HIEU
00111el TeOpUH OTHOCUTEIHHOCTH

®dusuka koneOaHu 1 BOJIH
["apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTHYECKUN MaATHHUK, (PU3MUECKUN MasTHUK, KOJIeOaHUs
noJ iefcTBUEM ynpyroit cuisl). CioxeHne KoyeOaHui.
@U3NYECKUI1 CMBICI CIEKTPAJIBHOTO PA3JI0KEHNUS.
Juddepenunansaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxaromue kojedanus. BoiHyxeHHble koneOanus. Pezonanc.
Kunemartrka BOJTHOBBIX ITPOLIECCOB (IJIOCKHUE U chepuyecKre
BOJIHBI). BotHOBOE ypaBHeHue. [IpuHImn cynepno3unuu.
Oueprus BoiHbI. [loTok 3Heprun. MTHTEHCUBHOCTh BOJIHBI.
Crosigast BosiHa. 3ByK. OCHOBHBIE XapaKTEpUCTUKU 3BYKOBOM




BOJIHBL. D¢ dekT Jlomnepa 11t 3ByKOBBIX BOJIH

DIEeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHHUs AIEKTPUUYECKOTO
3apsga. 3akoH Kynona. Cucremsl enquuuil. [IpuHuun
cynepno3uuy. CUCTeMbl 3apsHDKEHHBIX YacTULl. DJIEKTPUUYECKHH
aunosnb. PaboTa cuit anekTpocrarudeckoro noiis. Teopema o
LUPKYJIALUY BEKTOpa HaNpsKeHHOCTU. [loTeHnanbHOCTh
ANEKTPOCTATUYECKOTr0 1oJisl. HanpsykeHHOCTh U MOTeHLHaN
ANEKTPOCTATUYECKOTO MOJISL, CBA3b MEXKYy HUMHU. Teopema
["aycca y1st 37€KTpOCTaTUUECKOro 110J1s B BakyyMme. [Ipumenenne
TeopeMmsl ['aycca k pacuery nosiei.
DneKTpOCTaTHKA B BElleCTBE. THUIBI AUIIEKTPUKOB.
[MTonspuzanus auanekTpukoB. CBOOOIHBIE U CBSI3aHHbIE 3apsbl.
JuanexTpuyeckas BOCIPUUMYHMBOCTb. JIU3IeKTpruecKas
IPOHUIIAEMOCTh. DIIEKTPUYECKOE CMELIeHNE (MHIYKLUA).
Teopema ["aycca 1 3J1€KTPHUUECKOTO MOJIS B TUAJICKTPUKE.
VYcnoBus Ha rpaHulle pa3/enia AByX AU3JIeKTpUKoB. [losie BHyTpH
IIPOBOJHUKA U Yy €ro noBepxHoctu. O01as 3a1aya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.
Konzaencaropbl. DHEprusi CHCTEMBI AIEKTPUUECKUX 3aPsJIOB.
OHeprus 3apsKeHHOro NpoBoJHNKA. O0beMHas MJIOTHOCTh
SHEPIrUHU AIEKTPUYECKOIO TOJIS.

VYciioBHs CyIIECTBOBAHUS 3JIEKTPUUECKOT0 TOKa. Y paBHEHHE
HENPEePbIBHOCTH. DJIEKTPOIBIKYILAs cuiia. HenoreHMaabHOCTb
I10JI1 CTOPOHHUX cuil. 3akoHbl OMa u J[xoyns-JIenna B
UHTETpaIbHON 1 quddepennnanbaoi hopmax.

DIeKTpoANHAMUKA
MarnuTtocraTtuka B Bemectse. HamarHnueHHOCTb.
MounekynsipHble TOKU. MarHuTHast BOCIPUMMYHBOCTD.
MaruuTtHas npoHuaeMocTs. HanpsyKeHHOCT MarHUTHOTO T1OJISL.
JlnamMaraeTuku, napamMarHeTuku, peppomarseTuku. Teopema o
LIUPKYJISALUN BEKTOPA HANPSYKEHHOCTH MarHUTHOTO T1OJISt
(uaTerpanpHas U nuddepeHnranbHas GopMbl). Y CIOBUS Ha
IpaHuULE IBYX MarHETHKOB.
3akon Papanes. [Ipasumno Jlenna. CaMouHIyKIIHS.
NunykTtuBHOCTE. B3auMHas nHayknus. Bzanmuas
UHAYKTUBHOCTB. OObeMHast JIOTHOCTh SHEPTUH MAarHUTHOTO
noJisl. Buxpesoe anexrpuueckoe nozie. Tok cmemenus. Cucrema
ypaBHeHul Makcseruia. MarepuaibHble ypaBHEHUS.
KBazucranuonapssie Toku. IHBapMaHTHOCTh YpaBHEHUM
MakcBesuia OTHOCUTENBHO Npeodpa3zoBanuil Jlopenua. [Ipuniun
OTHOCHUTENIbHOCTH B 3JIEKTPOAMHAMUKE

BomHoBas u KBaHTOBAsI OIITHUKA
BonHOBOE ypaBHEHUE 7151 AJIEKTPOMArHUTHOM BOJIHBI. CBOMCTBA
JNEKTPOMATrHUTHBIX BOJIH. Bektop IlolinTrHTra. IHTEHCUBHOCTH




cera. D¢ dext Jlomnepa A 37EeKTPOMAarHUTHBIX BOJIH.
Otpaxxenue u npejaomienue ceera. OnTuueckoe H300paxeHue.
[Tpunun @epma. Matepdepennus ceera. KorepeHTHOCTH U
MoHOXpoMaTHuHOCTh. udpakius ceera. [Ipunnun [roiirenca-
®penens. Meroa 308 Openens. Judpaknus Opaynrodepa Ha
nienu 1 qudpaknuonnoi pemerke. ['omorpaduu. EcrecTBeHHbBIN
Y NIOJISIpU30BaHHbIN cBeT. 3akoH Mamtoca. [lonspuszanus ceera
MIpY OTPaXEHUHU U MpesToMIIeHUH. 3akoH bproctepa. J[BoitHoe
nydenpenomieHue. HopManabHas 1 aHOMalIbHasl JUCTIEPCUS.
da3zoBas u rpymnmosas ckopoctu. opmyia Panesi. DneMeHTbI
Dypbe - ONTHUKHU.

TennoBoe nznyyenue Ten. 3akon Kupxroga. 3akoHbI H3TyYeHHS
abcomoTHO yepHoro Tena. KBantopas runoresa u ¢popmyiia
[Tnanka. KBantoBas ontuka. @otoaddekr, onbitel CTONETOBA.
®oronsl. [laBnenue cBera. KopryckynsipHO-BOJIHOBOM yain3m
s ceeta. Dddext Komnrona.

KBanToBas MexaHuka
Teopus bopa. Onwitel @panka u ['epua. KopnyckynspHo-
BOJIHOBOM JyasIn3M MUKpodacTull. ['unoresa ne bpois.
da30Bas U rpymnIoBas CKOpoCTH BOJH Je bpoiutst. BomHoBoin
nakeT. CTaTUCTUUECKOE UCTOJIKOBAHKE BOJIH 1€ bpois.
[Tpuniun HeonpenenenHocTH ['eizenOepra. Bonnosas ¢pyHkums,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BEIHUYHUH.
Bpemennoe u craunonapsoe ypasHenue Lllpeaunrepa,
KBaHTOBbIE COCTOsIHUSA. KBaHTOBBIE ypaBHEHUS JBUKECHHUS.
CBobOoaHas yactuna. Yactuna B 0ECKOHEYHOH MOTEHIUAIBHON
sme. KBantoBbiil ocimunisatop. HyneBast sHeprus, HylieBble
koseOanus. [Ipoxoxaenne yacTuIpl yepes NoTeHIMaTbHbIHN
6apbep. TyHHeNbHBIN 3 pexT.

ATOM BOZIOpOJIa B KBAHTOBOM MexaHMKe. KBaHTOBbIE Uncia.
OpOuTanbHbI MEXaHUYECKUI U MAarHUTHBIA MOMEHTHI
a5IeKTpoHa B aroMe. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHUE.
Omnpit [ltepna u I'epnaxa. Cnun 2nexTpoHa. [IpuHiun
TOKJECTBEHHOCTH MUKpoyacTull. @epMUOHBI U O030HBI.
CumMeTpus BOJTHOBOW (DYHKIIMM CHCTEMbI OJMHAKOBBIX YaCTHII.
[punnun [Maynu. O0bsicHeHNE NEPUOANYECKON CHCTEMBI
anemenToB J.Ml.MenneneeBa. DHepreTuuecKuil CEKTp aTOMOB U

MOJICKYIIL. Hpnpoz[a XUMHYECKOM CBS3H.

4.3. Tlpaktudeckue (cCeMUHApPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTH4ECKUX
3aHATHI

3 aux Ne
MPaKTUYECKOM | pazaena
MMOATOTOBKH, | AUCIIHAIL

@opMBI IPAKTUYECKUX | TpymoeMKOCTSb,
3aHATHH (qac)




(gac) JIUHBI
Y4eOHBIM IJITAHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne Hamverosanue 1a60paTOPHEIX paBoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/T (gac) MOATOTOBKH, | JUCIIMII
(dac) JIMHBI
Cemectp 1
1 | Mastauk MakcBesuia 4 2 1
2 | HakimoHHBIN MasTHUK 4 2 2
3 | CTonkHOBEHHE MApOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIH MasTHUKU 3 2 2
5 | Ompenenenue 3MeKTPOEMKOCTH 3 2 3
KOHJICHCATOPA
Cemectp 2
1 | Onpenenenue ropu30HTAIBHOM 3 2 4
COCTABIISIIOIICH HATIPSHKCHHOCTH MAarHUTHOTO
TIOJIsT 3eMJITn
2 | Ompenenenue yIeabHOTO 3apsaa dIEKTPOHA 4 2 4
3 | Kombnia Herorona 3 2 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO M3IY4EHHUSI 4 2 3)
5 | OmpeneneHue UIMPUHBI 3aMpElICHHON 30HBI 3 2 6
MTOJTYIIPOBOTHUKA
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuna 7 — Bunbel camocToaTenbHON paboThl U €€ TPYJOEMKOCTh

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

1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
qucuuriaHel (TO) 32 13 19
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 32 13 19
IToaroroBka K MpoMeXyTOYHOU 32 13 19
arrectanuu (I1A)

Bcero: 96 39 57




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYAIOIINUXCS IO TUCIUTUTMHE (MOTYJTIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl 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— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUMA

HIudp bubmmorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMILISIpOB B
6ubnmmoTexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc obmieit pusuku: YueoHoe mocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymspHas pu3uKa

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnexTpuyecTBO U MarHeTus3M. BosHblL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GpU3MKa.
®dwusuka TBepaoro tena. dusznka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBenber U.B. Kypc pusuku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoiaHbl. BonHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), I1I'(6)
mariur, 2015

[53(075) Tpodumosa T.U. Kypc ¢puzuku. 2007, ®0(3), I'C(27

T76]

53(075) T76] | Tpodpumona T.1. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

II'(8)

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

[ 537(075) Uponos U.E. Dnexrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

N83] 2015

534.2(075) Uponos U.E. Bonrossie niporieccsl. OcHoBHBIE 3aK0HBL. | DO(63), ['C(14), IIT(8)

N83] 2015

530.145(075) | Uponos U.E. KBanroBas ¢uzuka. OCHOBHBIC 3aKOHBI. I'C(66), IIT'(16)

n83

2015




[531 B83] Hponos U.E. ®usuka makpocuctem. OcHoBHBIe 3akoHbl. | DO(3), ['C(138), I1I'(30),

2015

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS JUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb 3IIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubnunorexa I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrika 2

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHIUYECKON 0a3bl

Howmep aynutopun
Ne n/mn HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HEOOXOJMMOCTH)

1 JlexumonHast aynuropus

2 Crienmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernmann3upoBaHHas 1abopaTopust « IIEKTPOMArHETH3M 32-04

4 CrienmanusupoBaHHas Jadoparopus «ONTHKaY 32-06

5 CrenmanusupoBanHas gaboparopus «KanroBass Puznka» 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.



http://lib.aanet.ru/

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH CrHcoK BOIPOCOB K IK3aMEHY;.
JuddepeHnmpoBannbIii 3a4ET Crircox BOIPOCOB;

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroluMHcs NMpUMEHseTcsl 5-0ayuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakteprcTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0ayuipHasd IIKaia PaKTep (bopmp

— oOyyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IIPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«BaYTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaracT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHWHW 3HAHWUU
HaIpPaBIICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MarepHaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS,

— He QOopMYJIMPYET BHIBOJAOB U 000OLICHHI.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Non/m | [lepedenn BompoCoB (3a7a4) )1t SK3aMEeHa

1 OcHoBHbIE KHHEMATHYECKHE MOHATHs. KHeMaTnKa MaTepHaabHOM OIIK-1.3.1




TOYKH. CKOPOCTh M YCKOPEHUE MATEPUATBHON TOUKHU

2 Y cKkopeHue pu II0CKOM KPUBOJIMHENHOM JBUKECHUU OIIK-1.B.1
3 KunemaTtnka abCOIFOTHO TBEPIOTO TEIa OIIK-1.3.1
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIMUYNH OIIK-1.3.1
5 O06001IeHHBIE KOOPJUHATHI U CTETIEHH CBOOOIBI OIIK-1.¥.1
6 OcHoBHasl 3a/1a4ya KHHEMATHKU /111 MaTEpUaIbHON TOUKU OIIK-1.3.1
7 3akonbl HeioToHa OIIK-1.3.1
8 3akonbl Kernepa u 3aK0H BCEMUPHOTO TATOTEHUS OIIK-1.3.1
9 [Ipunuun nerepMuHN3Ma OIIK-1.3.1
10 3aK0H COXpaHEHHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o0 IBHIKEHUU IIEHTpa Macc OIIK-1.3.1
12 ['paBuTalIMOHHASA U UHEPTHASI MACChl OIIK-1.B.1
13 MOMEHT CUJIbl U MOMEHT UMITYJIbCA. Y PaBHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa OIIK-1.3.1
15 CexTopuanbHas CKOPOCTh OIIK-1.B.1
16 PaboTa, MOIITHOCTh M KWHETHYECKAs SHEPTHSI OIIK-1.3.1
17 IloTennuanpHble U HEMMOTEHIIMAILHBIC CHJIBI OIIK-1.3.1
18 [loTeHunanpHas 3HEeprus, 3aKoH coxpaHeHus Mexannueckoi 3ueprun | OIIK-1.3.1
19 MOMEHT uHepIUU OIIK-1.B.1
20 Teopema Illteiinepa OIIK-1.3.1
21 MoMmeHT umnyibsca abCoJIIOTHO TBEPJIOTO TeJa OIIK-1.B.1
22 Kunernueckas sueprust ATT. Pabota u momnocts Bpamienust ATT OIIK-1.3.1
23 [Ipunnun otHocuTenbHOCTH ["anunes OIIK-1.3.1
24 OxcnepumenTanbHble npeanocbuiku CTO OIIK-1.B.1
25 Iloctynartel DitHITEliHA, TpeoOpa3oBanus JlopeHna OIIK-1.3.1
26 CrnenctBust u3 npeobpazopanws JlopeHna. 3aKoH CIIOKEHUS OIlK-1.Y¥.1
ckopocrei B CTO
27 WuTepBain OIIK-1.B.1
28 PenstuBucTckasg [uHaAMHKa OIIK-1.3.1
29 WuBapuantsl Teopun otHocuTenbHOCTH. [IpuHiun skBuBanentHoctu | OIIK-1.3.1
30 HeunnepuuaneHsle cucTemsl oTcuera OIIK-1.B.1
31 JuddepenunansHoe ypaBHeHUE KosebaHuil npykuHHOro MasitHuka, | OIIK-1.3.1
€ro peuIcHue
32 BekTopHas nuarpamma OIIK-1.B.1
33 DHEeprusi rTapMOHUYECKUX KOJICOaHMI OIlK-1.3.1
34 VY cnoBus BOBHUKHOBEHHUS KOJeOaHUM OIIK-1.3.1
35 DU3NYECKUI U MATEMaTUYECKUN MASITHUKHU OIlK-1.3.1
36 3aryxaromue KonedaHus OIIK-1.B.1
37 Breinyxxennsie kosnebanus. Pesonanc
38 CrnoxeHune konebaHuil 0IHOTO HAaNPaBJICHUS C OAMHAKOBBIMHU OIIK-1.3.1
9acTOTaMU
39 CrnosxeHue B3aMMHO MEePICHIUKYISIPHBIX KOJeOaHuH OIlK-1.3.1
40 Boanbl. OCHOBHBIE TOHATHUSA OIIK-1.3.1
41 YpaBHeHue Geryiiei BOJIHbI OIIK-1.3.1
42 BonnoBoe ypaBHeHne. CKOpOCTh BOJIHBI B YIIPYIOl cpenie OIIK-1.3.1
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEHCUBHOCTH BOJIHBI OIlK-1.V.1
45 D¢ ekt Homnepa OIIK-1.B.1
46 Judpakuus BosH. [Tpuniun ['oiirenca OIIK-1.B.1
47 WuTepdepeHIyst BOJIH OT IBYX HCTOYHHUKOB OIIK-1.B.1
48 Crostune BOJHBI OIIK-1.B.1




49 Jlucniepcusi, rpynmoBasi CKOpOCTh BOJTH OIIK-1.B.1
50 B3aumoaeicTBue 3MeKTPUUECKUX 3apsiioB. 3aKOH COXPAHEHHUS OIIK-1.3.1
3apsiga. 3akoH Kynona.
o1 Hanpsx€HHOCTB 2stekTprdeckoro nojs. IpuHnun cynepnozunuu OIIK-1.3.1
52 [Toreniman anexTpuyeckoro nosis. [IpuHuun cynepno3uimm. OIIK-1.3.1
Teopema o mupKyIssuuu BekTopa E
53 ITorok BekTopa E. Teopema ["aycca aiist BekTopa E OIIK-1.3.1
o4 CuioBbI€ JIMHUU U 3KBUIIOTEHIMAJIbHbIE IOBEPXHOCTH OIIK-1.B.1
55 CnenctBus u3 TeopeMsl ['aycca OIIK-1.B.1
56 Hanpsyk€HHOCTD M MOTEHIMAN SJIEKTPUYECKOTO AUTTOJIS OIIK-1.3.1
S7 DNEKTPUYECKUI TUII0Ib BO BHEIIIHEM I10JIE OIIK-1.3.1
58 [TpOBOTHUKY B AJIEKTPUYECKOM I10JIE OIIK-1.B.1
59 Jusnextpuku. Bekrop anekrpudeckoil nHaykuuu. Teopema ["aycca OIIK-1.3.1
JU1s1 BeKTopa D
60 ['pannunsie ycnoBus it BektopoB D u E OIlK-1.V.1
61 OnexTpoéMKocTh. KoHteHcaTophl OIIK-1.B.1
62 [TapannenbHOE U TOCIEIOBATENBHOE COEIMHEHNE KOHIEHCATOPOB OIIK-1.3.1
63 DHEeprus AEKTPUICCKOTO MOJIS OIlK-1.B.1
64 Onekrpuyeckuil Tok. [ImoTHOCTh TOKa OIIK-1.B.1
65 3akonel OMa B 0OBIKHOBEHHOH M T depeHInaIbHoN opmax OIIK-1.3.1
66 3akon Oma 1J1d 3aMKHYTOM 1Ienu OIIK-1.B.1
67 3akonsl [lxoyns — Jlenna B 00bIKHOBeHHOM 1 audepeHnnanbHoil OIIK-1.3.1
dhopmax.
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcrapieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3auera / audd. 3adera
Ne i/m ITepeuens BompocoB (3a1a4) uist 3aueta / audd. 3agera
1 MaruuTHas UHIYKIUS OIIK-1.3.1
2 3akon buo — Casapa — Jlarutaca OIIK-1.3.1
3 MarsuTtHas UHIYKLHU IPSMOI0 IIPOBOJIA ¢ TOKOM OIIK-1.3.1
4 B3anmoneiicTBre NpOBOJTHUKOB C TOKAMHU OIIK-1.B.1
5 MaruuTtHas HHAYKIHS IBUOKYLIErocs 3apsiia. Bzaumopeiicteue OIIK-1.3.1
JBUKYIIUXCS 3apSI0B
6 JIBrKeHNE 3apsyKEHHBIX YaCTUIl B MArHUTHOM T10JIE OIlK-1.V.1
7 Teopema o HUpKyIsAUUKU BeKTOpa B OIIK-1.3.1
8 MarauTHas UHIYKIUS TOPOHIA M COJIEHOU 1A OIIK-1.B.1
99 MexaHunueckasi paboTa B MAarHUTHOM I10J1€ OIIK-1.3.1
10 Maruutssbiil notok. Teopema ["aycca g BekTopa B OIlK-1.3.1
11 MarauTHBIM JUIIOAb B MAarHUTHOM IIOJIE OIIK-1.B.1
12 Marneruku. Teopema o nupkynsnuu Bekropa H OIIK-1.3.1
13 DNeKTpOMarHuTHasT MHIYKITHUS OIlK-1.3.1
14 CamouHnykuus. B3anmHast HHIyKIMs OIIK-1.3.1
15 DHEprusi MarHUTHOTO TOJISI OIIK-1.B.1
16 YpaBHenust MakcBeiia OIIK-1.3.1
17 CBoMCTBA SJIEKTPOMArHUTHBIX BOJH OIlK-1.V.1
18 3aKOHBI MPETOMJIEHUS] M OTPAKEHUS CBETA OIIK-1.3.1
19 KorepeHnTHOCTB cBETa OIIK-1.3.1
20 HNHuTtepdepentius cBeTa OT ABYX HCTOYHUKOB OIIK-1.B.1
21 Judpaxius. [punnun [toiirenca — @penens OIIK-1.3.1
22 3oubl Openens. udpakuust @paynrodepa Ha nienu OIIK-1.B.1
23 Jliucnepcus cseta OIIK-1.B.1




24 Judpakuronnas peméTka OIIK-1.B.1
24 Ilongpuzanus ceta OIIK-1.B.1
25 TennoBoe u3iydeHne OIIK-1.3.1
26 3aKOoHBI U3Ty4YeHus1 a0COIIOTHO YEPHOTO Tea OIIK-1.3.1
27 ®opwmyna Penes — Jxunca. Pacnipenenenue [1nanka OIIK-1.3.1
28 dorodrddext OIIK-1.B.1
29 TopMo3HOE PEHTI€HOBCKOE U3ITYYECHUE OIIK-1.3.1
30 ®doToHbl. KopnycKkynsipHO — BOJIHOBOM yaju3M JUIsl CBETA OIIK-1.B.1
31 Oddexr Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPAX OIIK-1.3.1
aToMa BOJIOpoja
32 Monens atoma o ToMIicony OIlK-1.3.1
33 Mopenb atroma o Pezepdopay. Ilocrynarsr bopa OIIK-1.3.1
34 Teopus bopa — 3ommMepdenbia OIlK-1.3.1
35 Bonnust Jle bpoiins OIlK-1.3.1
36 BoanoBas ¢hyHkmms OIlK-1.V.1
37 VYpasuenue llpénunrepa OIIK-1.3.1
38 CootHomieHue HeomnpeaenéHHocreit 'elizendepra OIIK-1.B.1
39 MukpoyacTuia B OJHOMEPHOU MOTEHIUAIIBHOM SIME C 00-MHU OIIK-1.B.1
CTEHKaMH
40 Mukpoyactunia B TpEXMEPHOM HEPOHUIIAEMOM ITOTEHIINAIbHOM OIIK-1.3.1
SIIUKE
41 CTONKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIMAIBHBIM 0apbepoM OIIK-1.B.1
42 MukpouacTuiia B HEIpoHULIaeMoi cepe OIIK-1.B.1
43 ["apMOHMYECKUI OCHMIUISATOP B KBAHTOBOM MEXAHUKE OIIK-1.3.1
44 ATOM BOJIOpOJIa B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
45 Tox1eCTBEHHOCTh KBaHTOBbIX yacTull. IIpuHumn Iaynu OIIK-1.3.1
46 3anoJiHeHHE JIEKTPOHHBIX 00oouek. Tabimia Menieneena OIIK-1.B.1
47 CHOHTaHHbIE U BBIHYKJECHHBIE IEPEX0/Ibl OIIK-1.3.1
48 [Tpunnun paboTsl 1a3epa OIIK-1.B.1

MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM [ KypCOBOTO NPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBO#l pabOThI
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

y Koz
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHMKaTOpa
Tecr 1

1 BonnoBast pyHKIMS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM; OIIK-1.B.1

0)TOJIBKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; ') KOHEYHOH,

HEIIPEPBIBHOW, OJTHO3HAYHOM.
2 Bri6epute npaBuiibHy0 GOPMYIUPOBKY A7 COOTHOIIEHUS OIIK-1.B.1

HeOHpCHCHCHHOCTCﬁ .

a) AE'AP>h, 6) AF-AP>h, B) AX'At>h, 1) AE-At>




h

Kakoe kBaHTOBOE UHMCIIO, 334af0IIee COCTOSTHUE SJICKTPOHA B aTOME
BOJOPO/IA,

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

OIIK-1.V.1

Jljis p — cOCTOSIHUS 3JIEKTPOHA B aTOME OPOUTANILHBIN MOMEHT
uMITysbca Ly paBeH:

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

OIIK-1.B.1

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

OIIK-1.V.1

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

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

,1!2

Zm

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

U — norenuuanpHas sHeprusi;  E - nonHas sHeprus

OIIK-1.B.1

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

a)h: ©6)2h; B)3h;

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

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

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

OIIK-1.V.1

Tect 2

KakoB ¢uzndeckuii cMbICs BOJTHOBOM QyHKIMHA?

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

OIIK-1.B.1

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

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

OIIK-1.B.1

Bpemennoe ypasuenue llpénnnrepa numeer BUa:

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

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

OIIK-1.V.1

PajnanbHast IIIOTHOCTh BEPOSITHOCTH JUIsl OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYyM IIpU: a) T = 273, 0)

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

OOPOBCKHI panyc)

OIIK-1.V.1

6. bo3oHamu SABIAIOTCS: a) BCC pa3ps’KCHHBIC YaCTHUIIbI, 6) JaCTUIIbI

OIIK-1.B.1




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

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

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

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

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

8 12. CniuHOBO€ TMPOMAarHUTHOE OTHOLICHHE JIJI 3JIEKTPOHA PABHO: OIIK-1.V.1

g g 2s
a) 2me’ 6) ;’ B);

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

10.4. MeTtoquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, perimamMeHTHUpYIOIUX TMOPSAOK W MPOUEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJarommuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIMH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMEHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[1naHupyeMbl pe3ynbTaThl IPU OCBOEHUHU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAadecTB, JIOOBU K MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKailline Trofbl;

— HayyuTcsd METOAMYECKH oOpalaTbiBaTh MaTepuan (BBIACISATH IJIABHBIE MBICIU H
MOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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




JIekUMOHHBI MaTepHUall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

11.2. Meroauueckue yKazaHusi A OOYYaroIUXCsS MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor
B xone BbInoigHEHHs 1a0OpaTOpHBIX pabdoTa OOyYaroIUIiCs IOJKEH YIIIyOuTh U

3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKON 0O0ydaromerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Brimonnenue nabopaTopHbIX paboOT 0OydarolUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMod y4eOHbIM IUIAaHOM U OTHOCUTCS K CpPEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 Yy 00y4aroIerocs:

— NpUOOpeTeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOU JMCLUIUIUHBL

— 3aKpeIuICHUE, pa3BUTHE W JCTANIM3alUs TEOPETHUYECKUX 3HAHUMN, IOJYYCHHBIX Ha
JEKIMSX;

— TOJy4YeHHE HOBOM MH(pOpPMALMK 110 U3y4aeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHHEM U puOOpamHu.

3agaHue U TpeOOBAHUS K NIPOBEJCHHIO J1A00PATOPHBIX padoT

B Teuenme cemecTpa KaxAblil CTYIEHT B COOTBETCTBHH C pabodell MporpaMmoil mo
mucuuruinae Pu3nKa OMKEH BBIOTHUTH OMpPEIeIeHHOE YUCIIOo J1abopaTtopHbeix pabor. Ha
KQXAyI0 J1a0opaTopHyl0 paldoTy IUIaHHpPYeTCs HE MEHee [BYX 3aHATHil: OJHO — Ha
BBIMIOJTHEHUE HW3MEPEHHI, U OJHO — Ha 3amuTy ordyeTa. OTYeT NUIIETCS HE BO BpPEMs
3aHATHH, a JOMa WK B OUOINOTEKE.

B nauane cemectpa 10 Havdasia 3aHATUH CTYACHT JAOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TPOBEICHUH JTabopaTOpHBIX paboT mo ¢usmke. [IpoxoxkaeHue
UHCTpyKTaxa (UKCUpyeTCsl B CHEIHAJbHOM JKypHaje, TaM HYXHO 00s3aTeabHO
pacnucarbcsl.

B nabGoparopuio CTyneHThl JOJDKEH MNPUXOJUTH IMOATOTOBIEHHBIMM K Ha3HAYEHHOU
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHe paboThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOMIETO pasfena Kypca. He 3a0piBaiiTe 0 PEKOMEHIIOBAHHOW JHUTEpaType H
00s13aTEeNTFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKAaeMbIe Kadeapoil.

BeImonHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCIe JA0MycKa, TOTyIeHHOTO TMOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens qOMKEH YOSIUTHCSA, YTO CTYJACHT IIOHUMAET:

KaKue sSIBJICHUS OH Oy/IeT HaOJII0aTh U UCCIIEI0BATh;

Kakas 11eJIb Iepe]l HUM IOCTaBJICHa;

KaKUMU NpuOopaMu U KaK BEIyTCS U3MEPEHUS;

KaK CJIeZyeT IPOBOAUTH SKCIIEPUMEHT.

[TomyueHHbI# 10oMycK K paboTe OTMedaeTcsl MpernoaaBaTeieM B XKypHaJe.

B mpomecce BwimonHEHHs 7Ta00paTOpPHON pabOTHI HYXHO O0S3aTENFHO 3arOJIHHUTH
MPOTOKOJI M3MEPEHWI. Y KaKIOro CTyIEeHTa MPOTOKOJ M3MEPEHUH NOJDKEH OBITh CBOW;



BEJICHUE OJHOTO IPOTOKOJIA HECKOJIBKUMHU CTYJIEHTAMHU BMECTE HE aomyckaercs. IIpoTokon
BeneTcs Ha aucTe popmaTta A4. B mpoTokosie J0KHO ObITh OTPasKEHO:

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

dbamuus, UHUIUAIBL CTYZACHTa U HOMEpP TPYIIIBL;

(bamMuTus ¥ MHUIHAIBL TPETIo1aBaTeNs;

TabJIMIa TEXHUYECKHX XapaKTEPUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHHME Mpudopa,
paboumii Tuana3oH, LieHa JeJIeHus, KJIacC TOYHOCTH U JIp.);

ITIapaMeTpbl YCTAHOBKH, HA HEW YKAa3aHHBIC;

pe3ybTaThl U3MEPECHUMN;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anmcn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYUKOH. 3anuch HaOJIIOAEHNUH U JaHHBIX KapaHJIalloM He JOIyCKaeTcsl, KapaHAaloOM MOYKHO
JIMILb YePTUTh Tabnuibl U rpaduku. Benenne «4epHOBUKOB MPOTOKOJIa» U MEPENUChIBAHUE
UX B KOHIIC 3aHATUS HAYMCTO HE PEKOMEHAYETCS; ATO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTb
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To okoHYaHNM U3MEPEHHI TPOTOKOI 003aTENBHO AAeTCs Ha TIOAIMUCH MPETIOAaBaTEIO.
be3 aTOM mMmOANKMCH TPOTOKOJN CUMTAETCA HeAeUCTBUTENbHBIM. [loamuce cryneHra B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPEHHUS, a TOAMHKCH
npenojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTENIBHO BBIOJIHATIACH U YKAa3aHHbIC 3HAUCHUS
JIEHCTBUTEIIBHO NIOJIy4YEHbl HIMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBUJI IIPOTOKOJL.

[To pe3ynbraraM, 3apMKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUM, CTYAEHT J0Ma MHILET
OTYeT M 3alUINaeT ero Ha ciexyrouieM 3anatuu. [lpu 3amure oTuera MOryT ObITH 3aJaHbI
T00BIe BOMPOCHI MO TEOPUU HM3Y4aeMOTO SBIICHUS W IO TOJYyYEHHBIM pe3ysbTaTaM. 3a
NPHUHITHIA OTYET MPETOoaBaTelbh BBHICTABISET CTYACHTY OIEHKY M IOCJIE TOT0 COOOIIaeT
HOMEp U Ha3BaHUE ClIeayrolIel 1a00paTtopHOi paboThI.

Crtpykrypa u ¢popma oTyeTa 0 1a060paTOPHOIi padoTe

OT4eT NOmKEH coepKaTh CIECYIOLINE Pa3Ieibl:

1. Lens paboTHI.

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

2. Onucanue 1a60paTOpHON yCTaHOBKH.

Onucanme  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClemyeT  OrpaHHYUTHCS
(GYHKIIMOHATTEHOW WIIN AJIEKTPUYECKON CXeMO# ycTaHOBKH. He Hy»XHO MPUBOANTH BHEIITHETO
Buaa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOopbl B TaOJMIlE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
U3MEPEHUM.

3. PaGouue Gpopmyisl.

PaGounMu Ha3pIBatOTCS TOJBKO T€ (POPMYJIBI, O KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOISATCS] BEIYHMCIICHUS UCCIIeNyeMbIX BennunH. CiieBa B opMylie JOIKHO CTOSTh TO,
YTO CJEAYEeT OINpPEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe WM m3BecTHO. Bce
MPHUBEICHHBIE POPMYJIIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.



BriBoa popmyn u mpoMeKyTOUHbBIE BBIPAXKEHHS B 3TOM pa3fielie TPUBOIUTH HE HYKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yIbTaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE MPUBOIATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom paszgene otueTa JOJIKHBI OBITH MPUBEJIEHBI BCE M3MEPEHHBIE U BBIYMCIICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BHUJE HAIVIIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIATH JIMIIHUE JAECSITUYHBIE pa3psibl (moapobdHee 00
3TOM MOzeT peub HUXKeE). B pabore MOkeT ObITh HECKOJBKO 3aJaHHil, BCE OHU JOJKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueit ¢opmyne. He HyXHO NpuUBOAWTH BCEX BBIUMCICHHM, BIIOTHE
JOCTATOYHO OJIHOTO MpHUMepa Mo KaxIo Gopmyne. DTOT pas3len HyXEH ISl TOro, YTOObI
IpernoaBaTeNlio ObLIO Jierdye HAaWTH OIMOKY B BBIYMCICHHUSX WIA HU3MEPEHHSX, €CIU
TaKOBbIE BCTPETATCS.

6. Beruncienue norpenHoCTen.

B ostom pasgene ordera MOMDKHBI OBITH MPEACTAaBICHBI (OPMYINBI, MO KOTOPHIM
NpOBOAMIIACH MaTeMaTH4ecKas oO0paboTKka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPEUIHOCTH U MPEICTABIECHbBI IPUMEPHI BEIYMCICHHI MO KaXX10M U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ais cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJibllle BCero omuOok. Teopust nmorpenrHocTeil 00bIYHO ObIBAaET HamMcaHa
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
NOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIL CAMOE Ba)XKHOE IO ATOW TEME U U3JIOKUTh
Marepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'padmku ¥ pUCYHKH.

HebGonpimme rpaduky U pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonpime - ¢popmara A4 -
MPHUBOJIATCS HA OTIACIBHOM JHCTe. B I1000M ciydae OHM JOJKHBI OBITH TOMANUCAHBI H
POHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCHUIKM B TeKcTe oTueTa. I'paduxu o0s3aTenbHO
BBITMIOJHSIOTCS Ha MWUIMMETpoBoM Oymare. Ha kaknoi ocu JOMKHO ObITH 00O3HAYEHO,
Kakas BeJIMUYMHA U B KaKUX €IMHUIAX BJAOJb Hee OTKJIazabIBaeTcs. Ha caMux OCsX TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAMHATHOM CETKH. VI3MepeHHble Ha ONbITE 3HAYEHUS
MOJNNMUCHIBATh HAa OCsAX He ciuenyer. Ha rtpaduk 00s3aTeIbHO HAHOCSTCS — BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJIBIBAIOTCS CHUCTEMATHYECKUE MOTIPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKoHUaTeNbHBIE PE3YIBTAThI, UX 00CYKICHHUE, BHIBOJIBI.

B sTrom pasmene oruera HYXKHO IOJBECTH HWTOT TpojeiaaHHON pabotel. Cremyer
HaNucaTh, KAKUE TIOJYyYEHbl BETMYUHBI, U C KAKUMHU TOTPEIIHOCTSMH.

Ecnu u3mepeHus npoBOIMIMCH PAa3HBIMU METOJaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
ATH PE3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKJIIOUYEHHE, KaKOM METOJ] Jydlle, TOYHEee,
ynooHee.



Ecnu m3BecTHO TaOiMYHOE 3HAYCHHE W3MEPEHHOHM BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €r0 C MOJyYEHHBIM Ha OIBITE 3HAYEHHEM U JAaTh apryMEHTUPOBAHHOE 3aKJIFOYEHUE
00 UX COBIAJCHUH U HECOBIIAICHUH.

Ecnu B paGote 3HaueHus OAHON M TOW K€ BETMYMHBI MOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00s43aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0UeHNe 00 UX COBMAJCHUH WM HECOBIAJACHUU.

B cnywae, korma Mexay CpaBHUBAaeMbIMH BEIMYMHAMU HMEIOTCS HEIOIYyCTUMBIE
pacxoKJIeHUs, 3TO HY»KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHMUS.

Ecnu B paboTe cTaBMIOCH LENBIO0 MPOBEPHUTHh KAKOW-TO (PM3MUECKUIA 3aKOH WU U3YYHUTh
SBJICHUE, TO B JAHHOM pa3zeiie HeoOX0IuMO J1aTh OOOCHOBAHHBIA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBOA 10/1KEH COOTBETCTBOBATH LIETN PAOOTHI.

TpebdoBanus k oopMIIEHHIO 0TYETA 0 J1a0opaTOpHOIi padoTe

Otuer no naboparopHoil paboTe AOHKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasim nucra 1oJKHA OBITH OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)KHO, HO U
3acTylaTh 3a Hee He clefyeT. B paMke B BEpXHEM I10JI€ HYXKHO JIMIIb IIOCTaBUTH HOMEpP
cTpanunbl. [IpoHyMepOoBaHHBIMU TOJDKHBI OBITH BCE JUCTBHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer nucath ot pyku. Ecam Bel ncnonp3yere dyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBICY» OIMIMOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe oTHOCUTCS K (opMynaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJACKaKeT WM IPOBEPUT, MPaBUIILHO U y Bac
MIOJIYYHJIOCh.

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

Meroanueckue yka3aHus MO BBITIOTHEHHUIO J1a00paTOPHBIX PadOT MPUBEACHBI B CIEIYIOIINX
nocoOusix nmeromuxcs B 6udnmuorexe I'Y AIl B Harle4yaTaHHOM U 3JIEKTPOHHOM BUJIE:

1. Mexanuka. KoneGanust u BosHbl. MonekynspHast ¢usnka. JlabopaTOpHBIH MpakTHKyM

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

2. DnextpuuectBo U MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kornmkos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Ilapes, b.O.
Mudpun, 2010,84 c.

3. BomHoBast ontuka JlaGopatopusiit mpaktukym //E.H. Kormmkos, W.I1. KpekryHoBa,
H.IT.JIaBpoBckas, FHO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

4. KBantoBas ¢usuka. Jlaboparopuslii npaktukym //I.A. BecuuueBa, 1.1 Kosasnenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunena, }0.H. Ilapes, b.®. [ludpun, 2008, 80 c.



11.3. MeToauyieckue yKa3aHus ISl OOYJAIOIIUXCS IO TPOXOKICHUIO CAMOCTOSTEIHHON
paboTHI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

st oOy4aromuxcsi 1Mo 3a04HOH (GopMe OOYyYeHHs, CaMOCTOSITeIbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOTHEHHSI CAMOCTOSTENILHONW pabOThI, y 0Oydaromerocss GopMHpYyeTcs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKH B YCBOCHHWU W CHUCTEMAaTH3allMH MPUOOpPETACMbIX 3HAHH, O0ECIICUYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKUA TTOBBINICHUS
npopeCCHOHATIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIIbHYIO  paboTy
00yYaroIUXCs SIBIISIOTCSL:

—  y4eOHO-METOAMYECKHI MaTepHal MO JUCIHUILINHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydYaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckre yKazaHusl [UIsl OOYYaroOIIMXCA IO MPOXOXKICHHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUU
00ydJaroumxcs, OCyIlIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

OcHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJSI 3HAHWHA OOYYaIOLINXCS SBISETCS YCTHBIH
ONpOC Ha JICKIMOHHBIX WJIM TIPAKTHYCCKUX 3aHATHAX, 3alluTa JIa0OpaTOpPHBIX padoT.
CpenctBaMu  TEKYIIETO KOHTPOJISI MOTYT OBITh O€cenpl TMperojaBaTelii MW CTYICHTA,
KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUSI.

Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOM I IMPOMEKYTOUHOU
aTTecTallMy: MOJIyYEeHHUs 3aueTa WIM JOMyCKa K dK3aMeHy uiu AuQdepeHInpOBaHHOMY 3a4eTy
10 y4eOHOW JUCHUIINHE.

B Teuenue cemecTpa ans Aomycka K K dK3aMeHy WM IudQepeHIupoBaHHOMY 3a4eTy
CTYJICHTY HEOOXOAMMO cJIaTh HEe MeHee 75% abopaTOpHBIX M MPAKTHYECKUX padoT.

11.5. Metoauueckue ykazaHus A OOy4YarOUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexyTounas  artectanus  oOydalolmuxcst  MpeaycMaTpuBaeT  OILIEHHWBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ce0st:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYyYEHHBIX OOYYalIIUMCA B IMPOLIECCE
I/ISY‘IGHI/H[ BCGI71 JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOHTGHBHOﬁ pa60TI>I, CHOCO6HOCTI/I
NPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIHHO». JK3aMEH MOXKET MPOXOJIUTh B
BHJIC YCTHOTO OIPOCA UM TECTUPOBAHUSI.

— muddepeHIupoBaHHbI 3aueT — JT0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
0o0y4JarmuMcs TPU U3YYCHUH AUCIUILTHHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OIIEHKOM
COTJIIMYHOY, «XOPOIIIOY, «YIAOBIETBOPUTEIHHOY, «HEYTOBICTBOpUTEILHOY. Ju(depeHnnaipHbIi
3a4YCT MOXKET HpOXO)II/ITI) B BUJIC YCTHOFO OHpOC& 1501041 TeCTI/IpOBaHI/ISI.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUTUIUHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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