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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpamMy OakajaBpuaTa 10 HampaBieHUI0 noarotoBku/ crernuanbHoct 09.03.01
«udpopmatka ¥  BBIYMCIUTENbHAS TEXHHMKa» HampaBiieHHOCTH  «lHTerpupoBaHHBIE
aBTOMATH3UpPOBaHHbIE HMH(OPMAIMOHHBIE CHCTEeMbl». JlucummiamHa peanusyercss Kadeapoi
«Ne3y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAyYHbIE M OOIIEHHKECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEJINPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHANBHOMN 1€ATEIbHOCTH

CopneprkaHue TUCIHUIIMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3aHHBIX ¢ MpobiaeMaMu o0mien
bU3UKH.

[IpenoaBanre MUCHMIUIMHBI MPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3alHU
yueOHOro mporiecca: JEeKLUUH, J1abopaTopHble paboThl, camocTosTeNlbHAs paboTa CTyAeHTa,
KOHCYJIbTAlUH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX enuHul, 252
yaca.

S3bIK 00yUeHUs IO TUCIUILINHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPE/ICTaBJICHUE BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATh HABBIKH 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 MPOrpaMMBbI
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 JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMITETEHIINH KOMITETEHIIMH JOCTHKEHHS KOMIICTCHI[UN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
MPUMEHSITh (HU3HUKH, BBIYHCIUTCIIBHON TEXHUKU 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
KOMIIETEHIIUHA

MOJICIIUPOBAHUS, MaTEMAaTHYECKOT0 aHAIN3a 1

TEOPETHYECKOTO 1 MOJCIIUPOBAHUS

skcnepuMeHTanbHoro | OIIK-1.B.1 Binaners HaBbIkaMu

HCCJIEIOBaHUS B TEOPETHYECKOTO M IKCIIEPUMEHTATHLHOTO

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:
MaremaTuueckuil aHaau3

Jlunetinas anrebpa

3HaHI/ISI, IMMOJIYYCHHBIC TIpH HU3YUYCHUU MATCpHUalIa JTaHHOM AUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BATbCA IMPU U3YUCHUHN APYTUX AUCHUILINH
- Teopm[ BepOHTHOCTeﬁ N MaTCMaTH4YCCKas CTaTUCTHKaA

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIENBHBIX BUAOB Y4eOHOM
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHoM paboThl Beero TpynoeMKoCTh O cemecTpam
Neol No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHb, 7/ 252 4/ 144 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyeckoii R0020MoeKu




AyoumopHhuie 3anamus, BCETO vac. 102 51 51
B TOM YHCJIE:

nexuu (JI), (gac) 68 34 34

npaktudyeckue/cemunapckue 3anarus (I13),

(gac)

naboparopusie padbotsl (JIP), (dac) 34 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesicymounoin ammecmayuu. 3a4er, OK3., Hudd. 3au.
madd. 3auger, sk3amen (3auer, dudd. 3au, | Hdudd. JK3.
DK3.*%*) 3au.

*k
IIpumedanue: kaHIMAATCKHUIN 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCLUUILIMHEI 110 pa3/ieiiaM U BUAaM 3aHATHMN.
Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paszenbl, TeMbI JUCLHUILIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 1
Paszen 1. Mexanuka 11 7 13
Paznen 2. ®usnka KoneOaHWii U BOIH 11 7 13
Pasnen 3. DnekrpudecTBo 12 3 13
Hroro B cemectpe: 34 17 39
Cemectp 2
Pasnien 4. DieKkTpoguHaMuKa 12 7 19
Paszen 5. BomHoBas ¥ KaHTOBasK ONITHKA 11 7 19
Paszzen 6. KBanrtoBast (husmka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 34 0 96
[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCS B HEMOCPEJICTBEHHOM  BBITIOJHECHUU
oOydJaromMMHUCs  OMNpeNeJeHHBIX  TPYAOBBIX  (YHKIMIA,  CBSI3aHHBIX C  Oymymiei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conepkanue pa3aesioB U TEM JEKIIMOHHBIX 3aHIATHI

Mexanuka

HpeIIMeT MeXaHUKH. MexaHnndeckoe aBu:xkeHue. Ilonsatue

1 COCTOSAHUA U ICTCPMUHHNU3M B KJIaCCHUECKOIl MEXaHHUKE.

ypaBHCHI/I}I JABHIKCHUA. rpaHI/II_[LI IPpUMCHUMOCTU KJIaCCHYECKOM
MEXaHUKH. PensSITUBUCTCKAs M KBAaHTOBAs MEXaHHUKa




Kunemaruka nBukeHus: MarepraibHON 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 YIVIOBBIX BEJIMYMH IIPU BpallaTeIbHOM
JBUKEHUH.

NuepunaneHblie cuctemsl oTcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM IMHAMUKH - 3aKkoHbl HbhtoTOoHa. OCHOBHAs 3a1aua
JIMHAMUKHU MaTepUualibHON TOUKU. HenHepuuanbHble CUCTEMBI
orcueta. Cuiibl UHEPIMU. 3aKOH COXpaHEHUs uMItyJibca. LlenTp
Macc 4 ero asmxeHue. CucreMa IieHTpa macc.
Mexanuueckasi pabota u MolHOCTh. KuHeTnueckas sHeprus.
[Tons cun. KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CUIIBL. Y CJIOBUE
MOTEHUMAIBHOCTH IO CHJI. 3aAMKHYThIE U HE3aMKHYThIE
cucreMsl. [loreHunanbHast 3Heprust cucteMbl. CBS3b MEXKIY
MOTEHIMATbHON 3HEPrUeil U MOJEM KOHCEPBATUBHBIX CHIL. 3aKOH
COXpaHEHUs MeXaHUuecKol 3Hepruu. CucTeMbl €UHUII.
MOMEHT CUJIbl © MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHMs] MOMEHTa UMITyJIbca. MOMEHT uMIysbca
TBEPJOIO TEJIA OTHOCUTEIbHO HENOABUKHONU OCU. MOMEHT
nHepuuu. OCHOBHOE ypaBHEHHUE JUHAMUKHU BPaIIATEIbHOIO
JNBUKEHUS TBEpJOro Tena. KuHnetnueckas sHeprus
BpallaroLIerocs TBEpAOro Tena. Y paBHEHHUs! IBHOKCHUS U
YCIJIOBHSI paBHOBECHS TBEPAOIO TEJA.

[Tpunuun otHOCUTENBbHOCTH [ anues, npeodpazoBanus ["anumest.
[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus JlopeHna u cieactsust u3 HuX. OCHOBBI
PENSATUBACTCKOM MEXaHUKH. MIHTEpBaJl, ero NHBapUaHTHOCTb.
PenstuBuctckuii umiynsc. OCHOBHOE ypaBHEHUE
pensSTUBUCTCKON nHaMHUKU. KuHeTnueckast s3Heprus
pEeNSATUBUCTCKON yacTulibl. CBs3b Macchl ¥ 3Hepruu. CBs3b
MEXy SHEprueil 1 UMIyJIbcoM YacTHUIlbl. OCHOBHBIE UAEH
00111el TeOpUH OTHOCUTEIHHOCTH

®dusuka koneOaHu 1 BOJIH
["apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTHYECKUN MaATHHUK, (PU3MUECKUN MasTHUK, KOJIeOaHUs
noJ IeHCTBUEM yIpyroit cusbl). 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 BonHbI. [loTok 3Heprun. MTHTEHCUBHOCTD BOJIHBI.
Crosigast BosiHa. 3ByK. OCHOBHBIE XapaKTEpUCTUKU 3BYKOBOM




BOJIHBL. D¢ dekT Jlomnepa 11t 3ByKOBBIX BOJIH

DIEeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHHUs AIEKTPUUYECKOTO
3apsga. 3akoH Kynona. Cuctemsl equnuil. [IpuHnun
cynepno3uuy. CUCTeMbl 3apsHDKEHHBIX YacTULl. DJIEKTPUUYECKHH
aunosnb. PaboTa cuit anekTpocrarudeckoro noiis. Teopema o
LUPKYJIALUY BEKTOpa HaNpsKeHHOCTU. [loTeHnanbHOCTh
ANEKTPOCTATUYECKOTr0 1oJisl. HanpsykeHHOCTh U MOTeHLHaN
ANEKTPOCTATUYECKOTO MOJISL, CBA3b MEKIYy HUMU. 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 BOCIPUMMYHMBOCTb. JlM3aeKTpruuecKas
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 CUCTEMBI AIEKTPUUYECKUX 3apPsJI0B.
OHeprus 3apsKeHHOro NpoBoJHNKA. O0beMHas MJIOTHOCTh
SHEPIrUHU AIEKTPUYECKOIO TOJIS.

VYciioBHs CyIIECTBOBAHUS 3JIEKTPUUECKOT0 TOKa. Y paBHEHHE
HENPEePbIBHOCTH. DIEKTPOABMKYILAs cuiia. HemoreHManbHOCTb
I10JI1 CTOPOHHUX cuil. 3akoHbl OMa u J[xxoyns-Jlenna B
UHTETpaIbHON 1 quddepennnanbaoi hopmax.

DIeKTpoANHAMUKA
MarnuTtocraTtuka B Bemectse. HamarHnueHHOCTb.
MounekynsipHble TOKU. MarHuTHast BOCIPUMMYHBOCTD.
MarnauTtHas npoHuaeMocTs. HanpsyxeHHOCTs MarHUTHOTO TIOJIS.
JlnamaraeTuku, napaMarHeTuku, peppomarsetuku. Teopema o
LIUPKYJISALUN BEKTOPA HANPSYKEHHOCTH MarHUTHOTO T1OJISt
(uaTerpanpHas U nuddepeHnranbHas GopMbl). Y CIOBUS Ha
IpaHuULE IBYX MarHETHKOB.
3akon Papanes. [Ipasumno Jlenna. CaMouHIyKIIHS.
NunykTtuBHOCTE. B3anMHas naayknus. B3anmuas
UHAYKTUBHOCTb. OObeMHast IIIOTHOCTh SHEPTHUY MarHUTHOTO
noJisl. Buxpesoe anexrpuueckoe nozie. Tok cmemenus. Cucrema
ypaBHeHul Makcseruia. MarepuaibHble ypaBHEHUS.
KBazucranuonapssie Toku. IHBapMaHTHOCTh YpaBHEHUM
MakxkcBesuia OTHOCUTENBHO npeoOpa3zoBanuil Jlopenna. [Ipuniun
OTHOCHUTENIbHOCTH B 3JIEKTPOJMHAMUKE

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




cera. D¢ dext Jlomnepa A 37EeKTPOMAarHUTHBIX BOJIH.
Otpaxxenue u npejaomieHue ceera. ONTHUECKOe H300pakeHue.
[Tpunun @epma. Matepdepennus ceera. KorepeHTHOCTH U
MoHOXpoMaTHuHOCTh. udpakius ceera. [Ipunnun [roiirenca-
®penens. Meroa 308 Openens. Judpaknus Opaynrodepa Ha
mienu 1 qudpaknuonnon pemerke. ['onorpaduu. EcrecTBeHHBIM
Y NIOJISIpU30BaHHbIN cBeT. 3akoH Mauntoca. [Tonspusanus ceera
MIpY OTPaXEHUHU U MpesToMIIeHUH. 3akoH bproctepa. J[BoitHoe
nydenpenomieHue. HopManabHas 1 aHOMalIbHasl JUCTIEPCUS.
da3zoBas u rpymnmosas ckopoctu. opmyia Panesi. DneMeHTbI
Dypbe - ONTHUKHU.

TennoBoe n3nyyenue tein. 3akon Kupxroda. 3akoHbI H3ITydeHHS
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. KopnyckymnspHo-
BOJIHOBOM JyasIn3M MUKpodacTull. ['unoresa ne bpois.
da30Bas U rpymnIoBas CKOpoCTH BOJH Je bpoiutst. BomHoBoin
nakeT. CTaTUCTUUECKOE UCTOJIKOBAHKE BOJIH 1€ bpois.
[Tpuniun HeomnpenenenHocTH ['eizenOepra. Bonnosas ¢pyHkuums,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BETUUYMH.
Bpemennoe u craunonapsoe ypasHenue Lllpeaunrepa,
KBaHTOBbIE COCTOsIHUSA. KBaHTOBBIE ypaBHEHUS JBUKECHHUS.
CBobOoaHas yactuna. Yactuna B 0ECKOHEYHOH MOTEHIUAIBHON
ssme. KBantoBbiil ocuwinsatop. HyneBas sHeprus, HyleBble
koseOanus. [IpoxoxaeHne yacTuIpl yepes MOTeHIHATbHbIN
6apbep. TyHHeNbHBIN 3 pexT.

ATOM BOZIOpOJIa B KBAHTOBOM MexaHMKe. KBaHTOBbIE Uncia.
OpOuTanbHbI MEXaHUYECKUI U MAarHUTHBIA MOMEHTHI
a5IeKTpoHa B aroMe. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHUE.
Omnpit llltepna u I'epnaxa. Cnun 3nextpoHa. [IpuHnun
TOKJECTBEHHOCTH MUKpoyacTull. @epMUOHBI U O030HBI.
CumMeTpus BOJTHOBOW (DYHKIIMM CHCTEMbI OJMHAKOBBIX YaCTHII.
[punnun [Maynu. O0bsicHeHNE NEPUOANYECKON CHCTEMBI
anemenToB J.Ml.MenneneeBa. DHepreTuuecKuil CEKTp aTOMOB U

MoJiekyi. [Tpupona XumMuueckon CBs3u.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 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 | pa3aena
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 Hayverosanpe 1aG0paTOPHEIX 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 3aMpPElICHHON 30HBI 3 2 6
TTOJTYIIPOBOTHUKA
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 /.

Tabmuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

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. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00y4aroImuXCcs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI 06y11a101u14xca YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILTSIPOB B
HIudp bubnuorpaduyeckas ccruika / URL anpec oubnmorexe
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

CagenbeB U.B. Kypc o0uieii puznku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4),'C(94), 'CU3(1)
Mexannka. MosiekyisipHast (pu3mnka

CasenbeB U.B. Kypc o0mieii puznku:
Vuebdnoe mocodue B 3 1. 2014. T.2.
DNEKTPUYECTBO U MarHeTu3M. BoTHBL
OnTtuHka.

[53(075)] DO4), 'C(94), TCU3(1)

CasenbeB U.B. Kypc o0mieii puznku:
VYyeOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrToBas ontuka. ATomHas (pu3uKa. ®O4),I'C(91), I'CU3(1)
®usuka TBeproro Tena. Guznka aToOMHOTO
S7Ipa M DJICMEHTAPHBIX YaCTHUI]

CagenbeB U.B. Kypc ¢usuku: Yue6Hoe

[53(075) nocodue B 3.1. T.2. DiekTpuyecTBo.
Cl12 KoneOanus u Boiasl. BosiHOBas onTuka. O(2), ICO8)
2008

[531 B83] Hponos N.E. Mexanuka: OCHOBHBIE 3aKOHBI.

M.: ®uz-marnurt, 2015 [C(133), ICY3(1), TIT(6)

[53(075)

T76) Tpodumona T.U. Kypc dpuzuku. 2007, DO(3), I'C(27

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
WH()OpPMaAIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «HTepHeT
[lepeuenn AIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTH «VHTepHeT», HEeOOXOAUMBIX JJIi OCBOCHHS JUCIMILIAHBI
npuBesieH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmmorexa ['VAIT
http://lms.guap.ru dusuka 1
http://lms.guap.ru ®dwusuka 2

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mpOrpaMMHOr0 0OECHEeueHUs,, HCIOIb3YEeMOTo TMpPH OCYIIECTBICHUN
00pa30BaTeILHOTrO MpoIiecca MO0 AUCLHUIINHE.
[lepedyeHp UCONB3yeMOr0 MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.



http://lib.aanet.ru/

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

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

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUTHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Howmep aynuropuu
Nen/m | HamMeHOBaHMe COCTaBHOM YacTH MaTepHaIbHO-TEXHUYECKON 0a3bl (ipu
HE00X0JMMOCTH)
1 JlekumoHHast ayAUTOPHS
2 Crneunanu3upoBanHas jadoparopus «MexaHuKa» 31-04
3 Crniennanu3upoBaHHas 1adopaTopusi «QNEKTPOMArHeTU3M 32-04
4 CrienmanmusupoBaHHas gadoparopus «ONTHKa 32-06
S) CrneunanusupoBanHas naboparopusi «KBantosast ®usnka» 32-03, 32-05

10. Onenounsie cpeAcTBa AJIsl MPOBEICHHS MPOMEKYTOUHOHN aTTECTAI[IH
10.1. CoctaB OLICHOYHBIX CPEICTBAJSA IPOBEACHUS INPOMEKYTOYHOM aTTeCTalUH
00yJaromuxcst Mo TUCIUIUTHHE pUBeACH B Tabmmme 13.
Tabmuua 13 — CocTaB OIEHOUYHBIX CPEACTB Il IPOBEICHHsI TPOMEKYTOUYHOM aTTecTaluu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecTsl.
JuddepeHpoBaHHbIi 3a4ET Crnncox BONpoCoB;
TecTnl

10.2. B kadecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETSHITUIHA
5-0ayubHas mIKana P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepuar;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JIONOJHHUTENIBHOH JHUTEPATYpHI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTquCKOfI

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMbIC UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BIIaJICET CUCTEMOM CIIeUaTN3UPOBAHHBIX TTOHATHH.

(XOPOLIO»
(Ga4uTCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW ESATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, ONMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHNYU BHIBOJIOB M 0000IICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
pPacCMOTPEHHUH TMPOOJIEM B KOHKPETHOM HaIlpaBJICHUH;

— 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 mpeicTaBlieHbl B Taonumie 15.

Tabnuia 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 MAaTEpHaIbHOM TOUKHU

2 Y ckopeHne Ipy INIOCKOM KpUBOJIMHEWHOM JBUKEHUN 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/1aua KHUHEMATHKH JJI1 MaTEpUaIbHON TOYKU 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 MHEPTHAS MAaCcChI OIIK-1.3.1
13 MOMEHT CuiIbl 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 [MoreHnuanbHble ¥ HENOTEHUAJIBHBIE CUIIbI OIIK-1.3.1
17 [ToTeHIManbHas YHEPTHSI, 3aKOH COXPaHEHUS MEXaHUYECKON YHEPTUr 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 oTHOCUTENBHOCTH [ anmumes OIIK-1.3.1
22 OxcnepuMeHTanbHbIe npeanocsliku CTO OIIK-1.B.1
23 [Toctynatsl DitHITelHA, Tpeodpa3oBanus JlopeHia OIIK-1.3.1
24 CrenctBus u3 npeodbpazosanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-1.3.1
CTO
25 HutepBan OIIK-1.3.1
26 PenstuBucTckasg quHaAMUKa 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 0HOTO HaIpaBiIeHUs ¢ oguHakoBbiMu 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 YIIPYTOi cpefie OIIK-1.V.1
41 DHEeprusi 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, TpymmnoBasi 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 Bextopa E OIIK-1.3.1
o1 CunoBble IMHUY U KBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH 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 [TpoBOAHMKH B 3JIEKTPUUECKOM T1OJIE OIIK-1.3.1
56 Husnextpuku. Bextop snexrpudeckoit maaykmuu. 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 0ObIKHOBEHHOM 1 anuddhepeHnnanbHoMl OIIK-1.3.1
dbopmax.
Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mumma 16 — Boripocs! (3amaun) miis 3aueta / audd. 3adera
11\/?1 [Tepeuenn BompocoB (3a1a4) 1uist 3adeta / nudd. 3auerta I/IHI[II/I<IE)£FOpa
Cemectp 2
1 MarauTtHas HHAYKIUS OIIK-1.3.1
2 3akoH buo — CaBapa — Jlanuaca OIIK-1.3.1
3 MarauTHas HHIYKIUs IPSIMOTO IIPOBOJIA C TOKOM OIIK-1.B.1
4 B3auMoeiicTBre MPOBOTHUKOB C TOKAMHU OIIK-1.3.1
5 JunonbpHBI MarHUTHBI MOMEHT. MarHuTHOE MoJie KOHTYpa ¢ TOKOM OIIK-1.3.1
6 MaruuTHas HHIYKIMS IBIXKYIIEerocs 3apsaa. Bzaumoneiictsue OIIK-1.V.1
JBWDKYIIUXCS 3apsi/IoB

7 JBr>KeHMe 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JI€ OIIK-1.B.1
8 Teopema o nupKysAnuu BekTopa B OIIK-1.3.1
9 MaruuTHas UHIYKIMS TOpOUJa U COJIEHOM 1A OIIK-1.V.1
10 MexaHunueckas paboTa B MAarHUTHOM I10J1€ OIIK-1.V.1
11 MarnuTHslii notok. Teopema I'aycca s Bekropa B OIIK-1.3.1
12 MarauTHbBIM IUIIOJF B MAarHUTHOM IIOJIC OIIK-1.3.1
13 Marneruku. Teopema o nupkymnsnuu Bekropa H OIIK-1.3.1
14 SABnenue peppomarueruzma OIIK-1.B.1
15 DONeKTpOMarHUuTHAs UHIYKIHS OIIK-1.V.1




16 Camounnykuus. Bzanmnuas unayknus OIIK-1.3.1
17 DHeprusi MarHuTHOTO 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 BonHoBOE ypaBHEHHE 3TEKTPOMArHUTHOTO OJIS OIIK-1.3.1
22 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH OIIK-1.B.1
23 3aKOHBI TPEJTOMIICHUS i OTPAXKCHHS CBETA OIIK-1.3.1
24 KorepenTHocTh cBeTa OIIK-1.3.1
25 HuTepdepenius cBeTa OT IByX UCTOUHUKOB OIIK-1.3.1
26 Hudpakius. [puanun Nolirenca — @penens OIIK-1.3.1
27 3onbl Openens. Judpakuus OpayHrodepa Ha menu OIIK-1.3.1
28 Jlucniepcus ceeTa OIIK-1.3.1
28 JudpaxknuonHas pemeérka OIIK-1.V.1
29 [Tonsspuzanus ceta OIIK-1.3.1
30 Crernens nosisipu3anuu. 3akoH Mamtoca OIIK-1.B.1
31 TemoBoe n3nyuenue OIIK-1.3.1
32 3aKOHBI U3Ty4eHUs A0COTIOTHO YEPHOTO Tena OIIK-1.3.1
33 ®opmyna Penes — lxxunca. Pacipenenenue I1nanka OIIK-1.3.1
34 dotosdp ekt OIIK-1.3.1
35 TopM0O3HOE PEHTTEHOBCKOE U3ITyUYEeHUE 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 Pezepdopay. [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 VYpasuenue llIpénunrepa OIIK-1.3.1
44 CootHotienne Heonpeaenénnocrei I eizenoepra OIIK-1.3.1
45 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-1.¥.1
46 MukpoyacTuiia B TpEXMEpHOM HEIPOHUIIAeMOM TToTeHInaapHoM smuke | OIIK-1.Y.1
47 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepomM OIIK-1.V.1
48 MuxkpodacTuiia B HEIpOHULIAEMOH cepe OIIK-1.V.1
49 ["apMoHMUECKU OCHMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
50 KBanTOBBIi1 poTaTop OIIK-1.3.1
51 ATOM BOAOpOJIa B KBAHTOBOUW MexaHuke. CiuH OIIK-1.3.1
52 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-1.3.1
53 3anosHeHHE JICKTPOHHBIX o0oouek. Tabimia MeHeneena OIIK-1.B.1
o4 XapaKTepUCTUYECKHE PEHTICHOBCKHE CIICKTPBI OIIK-1.B.1
55 DHeprus CBSI3U B MOJICKYJIE OIIK-1.3.1
56 Pacnpenenenne @epmu - upaka OIIK-1.3.1
57 Pacnpenenenne bose - Diinmreiina OIIK-1.3.1
58 OHEpPreTU4ecKue 30HbI B KPUCTAIIIAX OIIK-1.3.1
59 IIpoBOAMMOCTB MOIYIIPOBOIHUKOB OIIK-1.B.1
60 CrioHTaHHBIE U BBIHYKJEHHBIE TIEPEXOIBI OIIK-1.3.1
61 [Tpuniun paboTsl nazepa OIIK-1.3.1
62 Knaccuueckas Teopus termoemMkoctr rononra u [1tu OIIK-1.3.1
63 KBanToBas Teopus TemI0eMKOCTH DWHIITEITHA OIIK-1.3.1
64 KBanrtoBas Teopus temnoemkoctu Jleas OIIK-1.3.1
65 KoHTakTHBIC SABICHHS OIIK-1.B.1

[lepeuenr TeM [l KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyern TeM JUIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne 11/ [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypCcOBOl pabOThI




‘ Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bomnpocsl

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallikn B BHAC TCECTUPOBAHUA

Ne /1

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Tect 1

BonnoBast pyHKIHMS 1ODKHA OBITH: ) TOIBKO KOHEYHOM;  0)TOJIBKO
HEeTIPEPBIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHCYHOH,

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 KkBaHTOBOE YHCII0, 33/IaI0IIEE COCTOSIHUE YJICKTPOHA B aTOME
BOJIOPO/1a,

oTpeeNsieT 3HaYeHUE ero SHePTruu?
6) OpOuTanbHOE KBAHTOBOE YHCIO. B) MarHuTHOE KBaHTOBOE
yycyio. r) CnMHOBOE KBAHTOBOE YHCIIO.

a) I'maBHOE KBaHTOBOE UMCIIO.

VYK-2.B.2

JIJIst p — COCTOSIHUS 3JISKTPOHA B aTOME OPOUTAILHBI MOMEHT
uMmnyJsbca Ly paBeH:

a) 0, 6) /3, B) 12 r) h (h — nocrosuuas [T1anka)

OIIK-1.B.1

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

YK-2.B.1

CranuonapHoe ypaBuenue llIpénunrepa umeet Bua: a) Ay+ Uy =
2m

A* n*
Ey; 0)— -~ Ay+ Uy = Ey B) Ay+ ?(E—U) y=0;r)— — AY+

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

IMOTCHIHAJIbHAA DHCPIUs; E - monuas OHCPTIUs

OIIK-1.B.1

DneKTpoH B aToMe HaxoauTcst B d-coctosiHuu. Onpenenure
MaKCHUMaJIbHOE 3HaYEHHUE MPOEKIINM MOMEHTA UMITyJIbca Ha
HanpaBneHHe BHCIIITHCTO MAarHUTHOT O ITOJIA:

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

YK-2.B.1

YacTuiia B IOTCHIMAIBHOHN sIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

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

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

VK-2.B.2

Tect 2

KakoB ¢usnueckuii CMbICI BOTHOBOM (pyHKIIH?

a) MukpouacTHIla npeAcTaBisieT coOO0l BOIHOBOI makeT.  0)
KBaapat Moayns BoJIHOBON (YHKIMHU ONpPEeNseT IIIOTHOCT
BEPOATHOCTH  OOHApy>KEHUsS 4acTUIbl  B) AHCaMOJIb 4acTHUIL
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-1.B.1

Bri6epute npaBuibHy0 GOPMYIHUPOBKY JAJIsi COOTHOIIEHUS
HEONPENEICHHOCTEN I YaCTUIBI JIETAIEH BJOJIb OCH X ...

OIIK-1.B.1




a) ACAP>h, 6) AFFAP>h, B) AXAt>h, 1) AE-At>h.

3 Bpemennoe ypaBuenue Llpénunrepa numeer BUA: VK-2.B.2

AT A a2
a)— - —=—— A¥+ U¥ 6) —
i dt 2m 2m

2m

.. 8¢
32 Y-U=-1 hE’ rie ¥ =Y(x,y,zt); U=U(x,y,z,t)

.. av
AY+U¥=1h—;
At

B) AY+

4 PapunanbHas miIoTHOCTh BEPOSTHOCTH ISl OCHOBHOT'O COCTOSIHUS VYK-2.B.2

3JIEKTPOHA B aTOME BOJOPOJA UMEET MAKCUMYM IIpU: a) 7" = 213, 0)

L v
r=-=,B) " =7 (I — paccTosIHUE JIEKTPOHA JI0 Spa, 13 — HEPBBII

-
&

OOpOBCKUI pagnyc)

5 6. bozoHamu ABISAIOTCS: @) BCE pa3psOKCHHBIC YaCTHITBI, 0) YACTHIIBI C OIIK-1.B.1
MOJIYIIENTBIM CITMHOM, B) YaCTHUIIBI C I[EJTBIM CITHHOM, T') HEUTpaIbHBIE
YaCTHIIBI

6 7. 3aroTHEHHOH 3JIEKTPOHHOM 0007I0YKe COOTBETCTBYET IIIaBHOE YK-2.B.2
KBaHTOBOE YKCII0 N=3. OnpeneuTe YUCIIO HIECKTPOHOB Ha ITON

O60JIOLIK€, KOTOPLIC UMCIOT OAVMHAKOBBIC KBAHTOBBLIC UM CJIa ms =——=

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

7 8. YacTHiia HaXOAUTCS B MOTCHIIMAIBHOW SME MIUPUHOH . OIIK-1.B.1
CootBerctBre Mexay uncioM N ToYek, I7ie BOJTHOBAs (PyHKIUS
obparaercs B HyJb B uHTepBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITJISLIUT TaK

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

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

g g LB
— 6) —, B) -
2me me me

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/MKATOPOB, XapaKTEpU3YIOIIUX d3Tambl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyrOmIMX MOPAJOK U HPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroluXxcs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00y4aroMIUXCsl 10 OCBOEHUIO TUCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpOOJeM JUCHUUIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0sIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE NPEACTaBIECHUE O AUCLUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[1n1aHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00YYaOUTMMCS JIEKIIMOHHOTO MaTepuaa;




— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaXX10M KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE TPO(ECCHOHATHLHO—CIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHHE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAY4YUTCS METOJMYECKH OO0padaThiBaTh MaTepual (BBIACIATH TJABHBIC MBICIH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel ClaiioB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 10 JUCITUTINHE.

11.2. Metoauueckue yKka3aHusi A7 OOy4YarOlUXCsS IO BBIMOJIHEHHUIO JIaOOPaTOPHBIX
pabort
B xome BowImosnHEeHUs 1a00paTOpHBIX paboTa OOydYaIOMUHCS JODKeH YIiyOuTh u

3aKpeNnuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIA/JIETh COBPEMEHHOW METOJUKON U TEXHUKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATM(PHUKAIMOHHONW XapaKTEPUCTHKOH OO0ydJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAIUTUYECKON YacCTeW U KOHTPOJIBHBIX MEPOIPUATHI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3y4eHHs] JUCLUIUIMHBI, ONpeensieMod ydyeOHbIM IIJIJAaHOM U OTHOCUTCS K CpEeACTBaM,
o0ecreyrBaroIuM pelIeHUe CIeIyIOIIX OCHOBHBIX 33aJau y 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE M JleTalu3alMs TEOPETUYECKUX 3HAHWUN, MOJYyYEeHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3ydaeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue u TpeOOBAHUS K NIPOBEJCHUIO JJa00PATOPHBIX padoT

B TeueHue cemecTpa KaxAbli CTYAEHT B COOTBETCTBUU C paboyeil mporpammoin 1o
quciuiuinie dusnka ToKeH BBIIOIHUTH ONPEEIIEHHOE YHCIo 1abopaTtopHbix pabor. Ha
KOKIYI0 J1abopaTOpHYH pabOTy IUIaHUPYETCS HE MEHee [BYX 3aHATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordeTa. OTYET MUIIETCS HE BO BpPEMS
3aHATHI, a JOMa WK B ONOJIMOTEKE.

B nagane cemectpa 10 Hayana 3aHATUN CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE 0€30MacHOCTH MPHU MPOBEICHUU JTA00paTOpHBIX paboT mo ¢usmke. [IpoxoxacHue
WHCTPpYKTaxa (UKCUpyeTCsl B CHEIUAIBHOM JKypHaje; TaM HYXHO 00s3aTelbHO
pacnucarbcsl.

B nabGoparopuio CTyAE€HTBI TOJDKEH NPUXOIUTH IMOATOTOBIEHHBIMH K Ha3HAUYE€HHOM
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHE PabOThl U TEOPETUUYECKUE CBEACHUS U3



COOTBETCTBYIOIIErO paszfena Kypca. He 3a0bpiBaiiTe 0 PEKOMEHIOBAaHHOW JIMTEpaType M
00s13aTeIbHO TIOyUYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BrimonHsaTe paboTy CTYIEHTY pa3pemaercs, JHUIIb IMOCIe A0NYyCKa, TOJYICHHOTO MOCTIe
Oecenpl ¢ mpenogaBareneM. [IpenomgaBaTens T0KEH YOSIUTHCS, YTO CTYACHT ITIOHNMAET:

KaKue sIBJICHUs OH Oy/eT HaOJI0JaTh U UCCIIEI0BATh;

Kakas LeJib Iepe/l HUM MOCTaBJICHA,

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CcJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[Tomy4deHHBbII TOMyCK K paboTe 0TMEUYaeTCs MPErnoAaBaTesieM B )KypHale.

B mpormecce BbImoNHEHHS J1a00paTOpPHOM pPabOThl HYXHO 00s3aTEIIbHO 3aIlOTHUTh
MIPOTOKOJ M3MEPECHHH. Y KaXKIOro CTyACHTa NMPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJa HECKOIBKUMH CTYJEHTaMHU BMECTE He aomyckaeTcs. [IpoTrokon
BeneTcs Ha mucTe GpopmaTta A4. B mpoTOKoJIE TOKHO OBITh OTPayKEHO:

TOYHOE T[OJHOE Ha3BaHME U HOMEp Ja0OpaTOpHOW pabOThl B COOTBETCTBUU C
METOANYECKUM MTOcOOUeM;

dbaMuus, MHALKAIIBI CTYJIEHTa U HOMED TPYIIIbI;

(baMuUITST 1 MHAIHAITBI TIPETIOIaBaTelIs,

TabIuIla TEXHUYECKUX XapaKTEPUCTHK HM3MEPHUTEIBHBIX NMPHUOOPOB (Ha3BaHWE NpHOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TMOJMKUCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WIIM TEIEBOM
pyuKoil. 3anuch HAOJIIOACHUI U JaHHBIX KapaHIallloM He JOMYCKaeTCs, KapaHaamoM MOXHO
JUIIL YePTUTH TaOIUIBI B rpaduku. BeneHne «4epHOBHKOB IPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTh JIOMYCTUTH OIIMOKY TpH TiepenuchiBaHuu. CTapaTeNbHOCTh M aKKypaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00s13aTEIBLHO JACTCSl HA MOJIUCH MPETOIaBaTEeIO.
be3 »TOif moamucH TPOTOKON cuuTaeTcs HeaeucTBuTenbHBIM. [loamuchk cryaeHTa B
MIPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IMPOBEJCHHBIC W3MEPEHHS, a IMOJIUCH
MpenoaBaTelisi 03HavaeT, yTo paboTa IeMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JEHCTBUTENBHO MOTYyYEHBI MMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKO.

[To pesympraraM, 3a)UKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHI, CTYACHT JOMa ITHIIET
OTYET ¥ 3alUINaeT ero Ha cieayloneM 3aHatud. [Ipu 3ammre oT4eTa MOTYT OBITH 3aIaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysbTaraMm. 3a
MPUHSATHIN OTYET MPENOJaBaTeNb BBHICTABISECT CTYACHTY OIEHKY W IIOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHUE CJICTYIONICH Ja00paTopHOi PabOTHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore
OT4eT JOKEH coiepkKaTh CIASAYIONINE Pa3/Iebl:
1. Llens paboOTHI.
Ona cdopmynupoBaHa B OIKMCAaHWUU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT
MePETncaTh.



2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpatkuMm.  CriemyeT — OrpaHUYMTHCA
(GYHKIIMOHATTBHOM WIIM AJIEKTPUUYECKON cXeMo#l ycTaHOBKH. He Hy)KHO MPUBOINUTH BHELTHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT M TIEPEUNCIUTh U3MEPUTETIHHBIC
npubopsl B TaOMUIE TEXHUYECKHX XapaKTePUCTUK, TEPEHECeHHOW U3 TMPOTOKOIIA
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmMu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCenyeMblX BennunH. CreBa B Gopmyiie JOMKHO CTOSITh TO,
YTO CJIEAyeT OINpEeAeNuTh, CIOpaBa - TO, YTO H3MEPSUIOCH B paboTe WM H3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyToUHbIE BRIPQKEHHSI B TOM pa3zelie MPUBOIUTH HE HYXKHO.
@opMmysbl s BBIYMCIEHUS IOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil oOpaboTKu
pE3yJIbTaTOB U3MEPEHUM B 3TOM pazjiesie TOKE HE IPUBOJSATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUU.

B »TOM paszzmene ordyera JOKHBI ObITH NMPUBEIAEHBI BCE MU3MEPEHHBIE U BBIYHUCICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO TPEICTaBISATh B BUIE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HENB3S OCTABIAThH JIMIIHHUE ACCITHYHBIC pa3psanbl (oapolOHee 00
ATOM TIOWIET peub Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta IOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAMTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyise. DTOT pasaen HyX eH Ui TOro, YTOObI
npernojaBaTeNlio ObUIO JIerde HAaWTH OMHMOKY B BBIUMCICHHUSX WIA H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. BeruucieHnue morpeniHocTen.

B ostomM pasmene ordera MODKHBI OBITH TMPEACTABICHBI (OPMYIBI, O KOTOPHIM
IpOBOAMJIACH MaTeMaTudeckass oOpaboTka pe3ynbTaToB U3MepeHUi. JloiKHBI OBITH
BbIBEJICHBl (OPMYJIbI, 1O KOTOPHIM BBIUHUCISUIMCH CHCTEMATUYECKHE U ClydallHbIe
NOTPEIIHOCTH U MPEICTaBICHBI TPUMEPHI BBIYUCICHUN MO KaX 101 U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ay cTylaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJIbIlie Bcero omuOoK. Teopust morpenrHocTeit 0ObI9HO OBIBaCT HAMKMCAaHA
JUIL TIOATOTOBJIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKOM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCH OCTABUTH JIMIIb CAMO€ Ba)KHOE IO ITOM TeMEe M H3JIOKHTh
MaTtepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpmme rpaduku 1 pucyHKu pa3MeniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJIATCS HA OTICIBHOM JjHcTe. B a1000M ciyyae OHM JOJKHBI OBITH MOJANHUCAHBI U
POHYMEPOBAHbl, HA HUX JOJDKHBI OBITh CCBUIKM B TEKCTE OoTuera. ['paduku o0s3aTenbHO
BBITIONTHSIOTCS HAa MHIJUTUMETPOBOM Oymare. Ha kaxaol ocu JOHKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHHUIAX BIOJIb HEE OTKJIaJbIBaeTca. Ha camMux ocsxX TOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. M3MepeHHBbIe Ha OMBITe 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE



HKCIIEPUMEHTANIbHBIE TOYKU, U MPOBOJUTCS COCAMHSIOMAs MX JUHUA. OKOJO OJHOW WIIH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHUYECKHE IOTPEUIHOCTH COOTBETCTBYIOLINX
u3MepeHui (moapoduee 06 ITOM MONAET peub HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnene oruera Hy)XHO MOABECTH HUTOr MpojeidaHHOW pabotrel. Cruenyer
HanucaTh, KAKUe MOJYyYEHbl BEIMYUHBI, U C KAKUMU IOTPELIHOCTSMH.

Ecnu u3mepeHus: NpoBOJMINCH Pa3HBIMH METOJAMH, TO 00s3aTENIbHO HY>KHO CPaBHHUTH
3TH PE3yJIbTaThl U UX IMOTPELIHOCTH, CIENATh 3aKIIOYEHHE, KaKOW METO[ Jiydlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOH BENUYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OTBITE 3HAYCHUEM U 1aTh apTyMEHTHPOBAHHOE 3aKITIOYCHHE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B pabore 3Ha4eHUs1 OJHOM U TOW K€ BEIUYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKJII0YEHHE 00 UX COBIAJCHUU WM HECOBMAICHUU.

B cnyuae, xorma Mexay CpaBHUBAa€MbIMH BEJIMYMHAMU HUMEIOTCS HEIOIyCTHUMbIE
PacXoXKJIEHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIOKECHHE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBMAICHUSI.

Ecmu B paboTe cTaBMIOCH ENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKHIA 3aKOH WU U3YYHUTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k opopMIIEHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

Otuer no naboparopHoil padboTe JOHKEH BBINOIHATHCS Ha jJucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)XHO, HO U
3acTynaTh 3a HE€ HE CieqyeT. B pamke B BEpXHEM TOJiE HYKHO JIMIIb MOCTaBUTH HOMEP
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath oT pyku. Eciam Bel ncnonp3yere dyxkue 3aroTOBKH, TO OyabTe
TrOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OIIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BBIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH MOJACKaXKET WM IPOBEPUT, MPAaBUIILHO U y Bac
MOJTyYUIIOCh.

TuTyapHBIA THCT PabOTHI MOXKET OBITH HANTMCAH OT PYKW WM HalledaTaH Ha TMPUHTEPE.
DJIEKTpOHHAs BEpCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Mertoanueckue yKa3aHusl 110 BBIIOJTHEHHIO JJa0OpaTOPHBIX padOT MPUBEICHBI B CIEIYIOLINX
nocobusx umeromuxcs B ounommorexke ['Y AIl B HarledaTaHHOM | JIEKTPOHHOM BUJIE:

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

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

2. DnexktpuuecTBO M MarHetusM. JlaGopartopusiii npaktukym// /E.H. Kornmkos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umxkas, H.IT. JlaBposckas, H.H.



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

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

4. KBantoBas ¢wusuka. Jlabopatopubeiii npaktukym //I.A. Becauuea, .1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunesa, FO.H. Lapes, b.®. lIudpun, 2008, 80 c.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON padOThI, OOYUAIONIHIICS BBIOTHSIET paboTy Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErnoiaBarelisi, HO 0e3 ero HemocpeACTBEHHOIO
y4acTusl.

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

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HAmpaBJSIOMIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SIBISIFOTCS:

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHILIHHE;

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

11.4. Metoauueckie yKazaHusl JUIsl OOYyYaroIIMXCS IO MPOXOXKICHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

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

OcCHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJSI 3HAHWM OOYYaroLIUXCs SBISETCS YCTHBIH
ONpOC Ha JEKUMOHHBIX WM TNPAKTHUUECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM TEKYyHIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIYXaT OCHOBOM AJI MPOMEKYTOUHON
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIN JOMyCcKa K 3K3aMeHy Wiu Au(depeHINpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

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

11.5. Meroauyeckue ykazaHus JIJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluxcsi — MpeaycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX ¥ OKOHYATENbHBIX Pe3yJbTaToB 0OyueHHs 1Mo aucuuruinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — ¢opMma OIEHKM 3HAHWH, MOJyYeHHBIX OOydJaloUuMMcs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HUX JUIS pEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEpUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS aTTECTALlMOHHOM OLEHKON «OTIMYHOY,



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

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyJaroIIMMCS ITPU M3YYE€HUH AWUCIMIUIMHBI, IPU BBHITIOJIHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
OTIMYHOY», «XOPOIIOY», «yIAOBICTBOPUTEIHHOY, KHEYAOBIECTBOPUTENLHOY. JnddepeHnnanpHblii
3a4eT MOKET MPOXOUThH B BHJI€ YCTHOTO OMPOCA UM TECTUPOBAHUSI.



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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