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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO POrpaMMy BBICIIETO 00pa3oBaHUs
— mnporpamMy OakajaBpuaTa IO HampaBieHUI0 noarotoBku/ crernuanbHoct 10.03.01
«MH(popmanroHHast 6€3011aCHOCTb» HAINPABIEHHOCTH «be301macHOCTh KOMIBIOTEPHBIX CUCTEM.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuiuinHa HaiesleHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIIEIYIOUIMX KOMITETEHIIMIA:

OIIK-4 «CrocobeH mpuMEHSTh HEOOXOAMMble (U3MUYECKUE 3aKOHBI W MOJEIH s
peleHus 3a1a4 NpopecCuoHaIbHON e TETbHOCTH

OIIK-11 «CnocobeH mpoBOIUTH SKCIIEPUMEHTHI 0 3aJaHHON METOAMKE U 00paboTKy MX
pEe3yIbTaTOBY

Copneprkanue TUCIHUIUIMHBI OXBAaThIBA€T KPYT BONPOCOB, CBA3aHHBIX ¢ MpobdiaeMaMu o0mien
bU3UKH.

[IpenoaBanre MUCHMIUIMHBI MPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3alHU
y4eOHOro mpolecca: JEKIUH, jJabopaTopHble paboOThl, CaMOCTOATENbHAs paboTa CTYIEHTa,
KOHCYJIbTAIHH.

IIporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIME BHJbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCLUIUIMHBI COCTABISAET 7 3a4€THBIX €IUHHUL, 252
yaca.

SI3pIK 00yU€HUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO JUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
M3MEPEHUSX, BEIUMCICHHUSIX U 00pabOTKE pe3yIbTaTOB H3MEPCHHUIA;

-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 OOYUCHHUS 10 JUCIHUILINHE, 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) Kon n Kon u HaumeHoBaHMe HHAMKATOPA
HAaUMEHOBaHUE
KOMITETCHIHH JOCTHKEHUS] KOMITETCHIIUT
KOMIIETEHINH
OIIK-4.3.1 3HaeT OCHOBOMNOJIAraIoIINe
HPUHIHUITB MEXaHUKH
OIIK-4.3.2 3HaeT OCHOBOMNOJIAraIoIune
NPUHIUITB TEPMOAMHAMUKHI H
OIIK-4 Cnocoben MOJIEKYJISpHOU (pU3nKU
IIPUMEHSATH OIIK-4.3.3 3HaeT OCHOBHBIE MTOJIOXKEHHUS
HEO0OXOIUMBIE JJNEKTpUYECTBA U MAarHETU3Ma
O6menpodeccuonanpubie | pusndeckue 3akoHbl | OIIK-4.3.4 3HaeT OCHOBHBIE MOJIOKEHUS
KOMIIETEHITHH Y MOJIENH IS KoJIeOaHUM U ONTHKU
pelieHus 3aaau OIIK-4.3.5 3HaeT 0OCHOBONOJIArarome
npoecCHOHANBHOM | PUHIUIBI KBAHTOBOU (pU3UKHU
JIEATEIIbHOCTH OIIK-4.Y.1 ymeer pematb 6a3oBbIe
NpUKJIaJHble GU3NYECKUE 33/1a4H
OIIK-4.VY.2 ymeer aenatb BbIBOJbI U
(opMyIMpOBaThH X B BUJIE OTYETA O
MIPOJICJIaHHOM HCCIIe10BaTeNbCKON padoTe
OIIK-11 Cnocoben
OIIK-11.3.1 3HaeT TeOpeTUYECKUE OCHOBBI
IPOBOJIUTH %
TEOPHH MOTPELTHOCTEN
Ob6menpodeccnoHanbHbIe | SKCIEPUMEHTHI O .
. OIIK-11.VY.1 ymeer npoBOAUTH (PU3NUECKUI
KOMITETEHIIHH 3aJJaHHON METOTUKE
9KCHEPUMEHT, 00pabaThIBaTh €ro
U 00paboTKy ux
pe3yabTATHI
pe3yJIbTaTOB

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
MaremaTuueckuii aHaJIu3

Jluneiinas anreOpa

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia JTaHHOM JUCLHUIIIINHBI, UMCHKOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH
- Teopm{ BepOHTHOCTCﬁ N MaTCMaTH4YCCKas CTaTUCTHKaA

3. OO0BEM H TPYTOEMKOCTh JUCIIUILTAHBI




Jlanubpie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAENbHBIX BUIOB Y4eOHOMH
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL, 7/ 252 4/ 144 3/ 108
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 102 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17
KypcoBoil npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (4ac) 60 39 21
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3.
D3, ) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasensl, TEMBI AUCIUILIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 1
Paszen 1. Mexanuka 11 7 13
Paznen 2. ®usuka KonebaHuii ¥ BOIH 11 7 13
Paznen 3. DnexTpudecTBo 12 3 13
HUroro B cemectpe: 34 17 39
Cemectp 2
Paszien 4. DiekTpoguHaMuKa 12 7 7
Paznen 5. BonHOBAas ¥ KaHTOBas OINTHKA 11 7 7
Paszien 6. KBanToBas Gpusnka 11 3 7
Htoro B cemectpe: 34 17 21
Uroro 68 34 0 60
[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OOyJalOUMHUCS  ONpPENCICHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ OymymIeH

HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.




Copep:xanne pa3fesioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MIPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE Pa3aCIOB U TEM JICKIMOHHBIX 3aHATHI

Mexanuka
[Ipenmer mexanuku. Mexannueckoe aBuxkenue. [lonstue
COCTOSIHHS ¥ JIETEPMUHH3M B KJIACCHUYECKON MEXaHUKE.
YpaBHeHUs IBUKEHUA. [ paHUIbI IPUMEHUMOCTHU KJIACCUYECKON
MEXAHUKH. PensTUBUCTCKAs 1 KBAHTOBAsI MEXAHUKA
Kunemaruka nBuxeHust MarepuanbHoi Touku. CKOpOCTh U
yckopenue. HopmanbHOe U kacaTenbHOe ycKopeHus. Panuyc
KpUBU3HBI TpaekTopuu. OCHOBHAs 3a/1aua KUHEMATUKH
MaTtepuaabHOi Touku. KunemMatuka qBuKeHHs aOCOIOTHO
TBEpAOro Tena. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBsI3b JIMHEHHBIX U YIJIOBBIX BEJIUYMH PU BPAIATEILHOM
JBUKEHUU.

HNuepumansubie cuctembl oTcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOW JTUHAMUKH - 3aKOHbI HptoToHa. OCHOBHAs 3a/1aua
JMHAMUKHU MaTepUualibHON TOUKU. HenHepuuanbHble CUCTEMBI
otcuera. Cuiibl MHEPLMH. 3aKOH COXpaHEHUs uMmyibca. LlenTp
Macc u ero asuxkeHue. Cucrema 1eHTpa Macc.
Mexanuueckasi pabota u MoltHOCTh. KuHeTnueckas sHeprus.
[Tons cun. KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CUJIBL. Y CJIOBUE
MOTEHIIMATBHOCTH TOJIS CHJI. 3aMKHYThIE U HE3aMKHYThIE
cucreMsl. [loreHnnanbHast sHEprusi CUCTEMBI. CBA3b MEKIY
MOTEHIIMATBLHOM HEPTUEH U T0JIEM KOHCEPBATUBHBIX CUJI. 3aKOH
COXpaHEHUs MeXaHW4YecKou sHeprun. CUCTEMBbI €UHUIL.
MOMEHT CUJIBl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbca. MOMEHT UMITyJbCca
TBEPJOIO TeJIa OTHOCUTENILHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpalaTeIbHOTO
JBUKEHUS TBepJOro Tena. KuHnetnueckast sHeprus
BpAILIAFOIIErOCs TBEPJOTO TeJa. Y PaBHEHUS IBUKEHUS U
YCJIOBHS paBHOBECHSI TBEPOTO TEA.

[Tpuntun oTHOCUTENBbHOCTH [ anmunes, mpeobpazoBanus [ anumest.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH.
[TpeobpazoBanus JlopeHia u cieacTBust u3 HuX. OCHOBBI
PENSATUBUCTCKON MeXaHUKH. MIHTepBall, ero MHBapUAHTHOCTb.
PensituBuctckuii nmiynsc. OCHOBHOE ypaBHEHUE
pensTUBUCTCKOM nuHaMuKu. KuHeTnueckast s3Heprus
pPENATUBUCTCKOMN YacTulbl. CBs3b Macchl U SHEprun. CBs3b
MEXK1Y SHEPrUEl U UMITYJILCOM YacTUIbl. OCHOBHBIEC HJIEU
00111el TeOpUH OTHOCUTEIHHOCTH

dusuka Kojae0aHUN U BOJIH
["apmMoHMYEeCcKuii 1 aHTAPMOHUYECKUN OCLIMILIATOP
(MaTeMaTU4eCcKHil MasITHUK, PU3NUECKHI MasITHUK, KOJIeOaHuUs




MoJ1 AACCTBHEM yrpyroi cuiibl). CroKeHUe KOJIeOaHHIA.
@U3NYECKUI CMBICH CIEKTPAIBHOTO PA3JIOKEHUS.
Juddepenunansaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxatroiue kKonedanus. BeinyxaeHHbIC KoieOanus. Pe3onanc.
Kunemartrka BOJTHOBBIX IPOLIECCOB (IJIOCKKE U chepuyecKre
BoJIHBI). BomHOBoe ypaBHeHue. [IpuHIun cynepno3unuu.
Oueprus BoiHbI. [loTok Heprun. MTHTEHCUBHOCTH BOJIHBI.
Crosiyast BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBL. D¢ dekT Jlomnepa 11t 3ByKOBBIX BOJIH

DJIeKTPUUYECTBO.

DNEeKTpOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHHUs AIEKTPUUYECKOTO
3apsna. 3akoH Kynona. Cucremsl equnuil. [punimn
cyneprno3uiuu. CUCTeMbl 3apsyKEHHBIX YaCTUL. DJIEKTPUIECKUI
nunons. PaboTa cun snexktpocraTudeckoro nois. Teopema o
HUPKYJSIUU BEKTOpa HanpsKeHHOCTU. [loTeHnanbHOCTh
ANEKTPOCTATUYECKOTO MoJIsl. HanmpsykeHHOCTh U MOTEeHIIUAN
ANEKTPOCTATUYECKOTO MOJISL, CBA3b MEKy HUMU. Teopema
["aycca y1st aeKTpoCcTaTHUECKOro noJjisi B Bakyyme. [Ipumenenne
TeopeMsl ['aycca Kk pacuery nosei.
DJeKTpocTaTHKA B BEIIECTBE. THUIIBI AUIIEKTPHKOB.
[Tonspuzanus audneKTpukoB. CBOOOIHBIE U CBSA3aHHbBIC 3aPSIIbI.
Jusnexktpudeckasi BOCIPUUMUYUBOCTD. [{udnekTpudeckas
MPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEeLIeHIE (MHIYKIIHS).
Teopema ["aycca amnst 3I€KTPUYECKOTO MOJISI B TUAIIEKTPUKE.
VYcnoBus Ha rpaHulle pa3/enia AByX AU3JIeKTpUKoB. [lose BHyTpH
IIPOBOJHMKA U Yy €ro noBepxHocTtu. O01as 3a1aya
ANEKTPOCTATUKH. DIIEKTPOEMKOCTh IPOBOIHUKA.
Konnencaropbl. JHEpTHsl CHCTEMBI AJIEKTPUYECKUX 3aPSI0B.
DOHeprus 3apsKeHHOro NpoBoJHNKA. O0beMHas! MIIOTHOCTh
SHEPIrUHU AIIEKTPUYECKOTO TOJI.

VYcioBHs CyIECTBOBAHUS 3JIEKTPUUECKOT0 TOKa. Y paBHEHHE
HEMPEePbIBHOCTH. DJIEKTPOBIKYILAs cuiia. HenoreHIMaabHOCTb
MoJIst CTOPOHHUX cuil. 3akoHbl OMa u J[xoynsa-Jlenna B
MHTETrpasbHON 1 TuddepeHnnansHoi popmax.

DIeKTpoANHAMUKA
MarauTocTaTika B BemecTBe. HaMarHnueHHOCTb.
MonekynspHble TOKU. MarHuTHasi BOCHPUUMYHUBOCTb.
MarnuTHas mpoHHIIaeMocTb. Hanps»>keHHOCTh MarHUTHOTO MOJIS.
JlnamarneTuku, mapaMaraeTuku, peppomaraetuku. Teopema o
HUPKYJSIIIUU BEKTOpPA HAIPSHKEHHOCTH MarHUTHOTO TOJIA
(uaTerpanpHas u nuddepennranbaas GopMbl). Y CIoBUs Ha
TPaHMIIE IBYX MarHETHKOB.
3akon Papanes. [Ipasumno Jlenna. CamonHIyKIIns.
NunyktuBHOCTH. B3auMuas nanykuus. Bzanmuas
UHAYKTUBHOCTh. OOBEMHAs TUIOTHOCTh YHEPTHH MarHUTHOTO




noJisi. Buxpesoe anexrpuueckoe noie. Tok cmemenus. Cucrema
ypaBHeHul Makcseruia. MarepualibHble ypaBHEHUS.
KBasucranmonapusie TOkU. IHBapuaHTHOCTH YpaBHEHUM
MakcBeia OTHOCHTENBHO npeodpa3zoBanuii Jlopenna. [Tpuniun

OTHOCHUTECIIBHOCTH B DJICKTPOJUHAMUKE

BonHoBas 1 kBaHTOBAsI ONTHKA
BonHoBoe ypaBHEHHE 11 JIEKTPOMAarHUTHOM BoJIHBI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. BekTop IloiHTHHTa. IHTEHCUBHOCTD
cera. Dddext Jomnepa A 37eKTPOMArHUTHBIX BOJIH.
OtpaxxeHue u npenomiieHne cera. OnTudeckoe n300pakeHue.
[Tpunun @epma. Matepdepennus ceera. KorepeHTHOCTH 1
MoOHOXpoMaTHuHOCTh. [Audpakius ceera. [Ipunnun [roiirenca-
®penens. Meroa 308 Openens. Judpaknus Opaynrodepa Ha
nienu 1 qudpaknuonnoi pemerke. ['omorpadun. EcrecTBeHHbBIN
Y NIOJISIpU30BaHHbIN cBeT. 3akoH Mamtoca. [lonsipuszanus ceera
IIpU OTPAXKEHUU U IpesoMiieHnH. 3akoH bproctepa. J[BoitHoe
nydenpenomieHue. HopManbHas 1 aHoMallbHask JUCTIEPCUSL.
da3zoBas u rpymnmosas ckopoctu. opmyina Panest. DneMeHThI
®Dypbe - ONTHKHU.
TennoBoe nznyuenue rein. 3akoH Kupxroda. 3akoHbl U31y4eHUs
abcomoTHO yepHoro Tena. KBantoBas runoresa u ¢popmyiia
[Tnanka. KBantoBas ontuka. ®otosddext, onbitel CTONETOBA.
®oronsl. JlaBnenue cBera. KopryckynsipHO-BOJIHOBOM yain3m
s ceeta. Dddext Komnrona.

KBanToBas MexaHuka
Teopus bopa. Onwitel @panka u ['epua. KopnyckymnspHo-
BOJIHOBOM IyaIn3M MUKpodacTull. ['unoresa ne bpoiis.
@da30Bas U rpyImmoBas CKOpOCTH BOJH Jie bpoiutst. BomHoBo#n
nakeT. CTaTUCTUUECKOE UCTOJIKOBAHUE BOJIH 1€ bpois.
[Tpuniun HeomnpenenenHocTH [ 'eizenOepra. Bonnosas ¢pyHkums,
€e OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BETHUUUH.
Bpemennoe u cranmonapaoe ypasHenue llpeaunrepa,
KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBobOoanas yactuna. Yactuna B 0CKOHEYHOM MOTEHIUAIBHON
sme. KBantoBbiil ociimuniatop. HyneBast sHeprus, HyleBble
koseOanus. [IpoxoxneHne yacTuIpl yepes MOTeHIMaIbHbIHN
6apbep. TyHHeNbHbIN 3¢ pexT.
ATOM BOJIOpOJIa B KBAHTOBOM MexaHMUKe. KBaHTOBbIE Uncia.
OpOuTanbHBI MEXaHUYECKUH U MAarHUTHBIA MOMEHTHI
a5ieKTpoHa B aroMe. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHE.
OmneiT Hltepna u I'epnaxa. Crine anextpona. [IpuHnmn
TOKJECTBEHHOCTU MUKpoyacThll. @epMUOHBI U OO30HBI.
CumMeTpus BOJTHOBOW (DYHKIIUU CHCTEMbI OJMHAKOBBIX YaCTHII.
punnun [Maynu. O6bsicHeHNEe NEePUOANYECKON CHUCTEMBI
aneMeHToB J[.M.MeneneeBa. DHEpreTUUECKUI CIIEKTP aTOMOB U




‘ MoJIeKyJL. IIpupona XuMU4eCKOU CBS3H.

4.3. Ilpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux No
No | Tembl npaktrueckux | @opMbl IpakTUUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieiia
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT

(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 1
1 | MastHuk MakcBesia 4 2 1
2 | HakmoHHblil MasiTHUK 4 2 2
3 | CTonKHOBEHHE IIAPOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasTHUKU 3 2 2
5 | Ompexnenenue 3MEKTPOEMKOCTH 3 2 3
KOHJICHCATOpa
Cemectp 2
1 | Onpenenenue ropu30HTAIBLHOM 3 2 4
COCTABJISIOLIEH HAPSYKEHHOCTH MarHUTHOTO
noJisg 3emMiu
2 | OnpeneneHue yAeIbHOTO 3apsjia 3JIeKTPOHa 4 2 4
3 | Kompa Herotona 3 2 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO M3ITY4YECHHUSI 4 2 S)
5 | OnpezneneHue MUPUHBI 3aNpPEIIEHHONW 30HBI 3 2 6
TIOJTYITPOBOTHUKA
Bcero 34 20

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IuULE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

Bcero,

qac Cemectp 1, yac CemecTp 2, yac

Buna camocrositensHOM paboThI




1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana 20 13 -
nucuuriHbl (TO)
[ToaroroBKa K TEKyIIeMy KOHTPOJIO 20 13 -
ycneBaemoctu (TKY)
IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A) 20 13 !

Bcero: 60 39 21

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILTSIPOB B
Mudp bubnuorpaduyeckas ccoiika / URL ampec Oubmoreke
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

CasenbeB U.B. Kypc o0mieii puznku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexannka. MosiekyisipHast (pu3nka

CasenbeB U.B. Kypc o0mieii puznku:
Vuebdnoe mocodue B 3 1. 2014. T.2.
DNEKTPUYECTBO U MAarHeTu3M. BOTHBL
OnTtHka.

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

CasenbeB U.B. Kypc o0mieii puznku:
VYueOnoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (pu3HKa. ®O4),I'C(91), I'CU3(1)
®usuka TBeproro Tena. duznka aTOMHOTO
SJIpa M DJICMEHTAPHBIX YACTHUI]

CagenbeB U.B. Kypc ¢usuxu: YueGHoe

[53(075) nmocobue B 3.1. T.2. DinekTpuyecTBo.
Cl12 Konebanus u Boauabl. BosiHOBas onTHkKa. O(2), ICO8)
2008

Hponos N.E. Mexanuka: OCHOBHBIE 3aKOHBI.

[531 B83] M.: ®us-varmir, 2015 ['C(133), I'CU3(1), ITI'(6)
[5,:;(7%7]5) Tpodumona T.U. Kypc duzuku. 2007, DO(3), I'C(27

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCIHIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

(http://lib.aanet.ru/) Bubmoreka IT'YAII



http://lib.aanet.ru/

http://lms.guap.ru ®dwusuka 1

http://Ims.guap.ru ®dwusuka 2

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUILIHHE.
[Tepeuenp nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tab6muna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIICCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, TPeCcTaBicH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Howmep aynutopuu
Ne /i HaumeHnoBaHue cOCTaBHOMN 4acTU MaTepUaibHO-TEXHUYECKOHN 0a3bl (npu
HEO0OXOMMOCTH )

1 JlexumonHast aynuropus

2 Crenmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernmanu3upoBaHHas jabopatopus « IIEKTPOMArHeTH3M 32-04

4 Crienmanm3upoBanHas jadbopatopusi «ONTHKA 32-06

5 CrenmanusupoBaHHas aboparopus «KanroBast Puznka» 32-03, 32-05

10. Onenounble cpeacTBa A MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
o0yyaroImuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCHUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUIH




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJOKCHHS C TPAKTHUECKOM
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— 00yyJaromuics TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

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

Ne /it | [Tepedyens BonmpocoB (3a1au) 1y1sl IK3aMeHa \

Cemectp 1
1 OcHoBHbIe KHHeMaTnueckue noustus. Knunemaruka marepuansuoit | OIIK-4.3.1
TO4YKH. CKOPOCTh M YCKOPEHUE MaTepUaJIbHON TOYKU
2 Y cKopeHne IpH III0CKOM KPUBOJMHEWHOM JBUKEHUU OIlIK-4.3.1
3 Kunemarnka abCcoJItOTHO TBEPJOTO Tena OIIK-4.V.1
4 CBs13b IMHEWHBIX U YITIOBBIX BEIMUYNH OIIK-4.3.1
5 O060011IeHHBIE KOOPJWHATHI U CTETIEHU CBOOOIBI OIlK-11.3.1
6 OcHoBHas 3a/1aua KHHEMATUKH JIJIs MATEPUAIbHON TOUKHU OIIK-4.3.1
7 3akoHbl HproTOHA OIIK-4.3.1
8 3akonbl Keriepa 1 3aK0H BCEMUPHOTO TSTOTEHHUSI OIIK-4.3.1
9 [TpuHnMn neTepMuHU3Ma OI1K-4.3.1
10 3aK0H COXpaHEHHUs UMITYJIbCa OIlK-4.Y.2
11 Teopema 0 IBH)KEHUU IIEHTpA Macc OIIK-4.3.2
12 I'paBUTanIMOHHAs U UHEPTHAs! MacChl OI1K-4.3.1




13 MOMEHT CUJIbl © MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-4.3.1
14 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa OIIK-4.3.1
15 CexTopuanbHas CKOPOCTh OIIK-4.3.1
16 PaboTa, MOIITHOCTh M KWHETHYECKAs SHEPTHSI OIlIK-4.3.1
17 TloTeHnmanpHbBIe 1 HEMOTEHIIUATILHBIE CHIIEI OIIK-4.3.1
18 IToTrenumanpHas SHEPIHUsl, 3aKOH COXPaHEHUSI MEXaHUYECKON OIlIK-4.3.1
SHEpIrun
19 MoMeHT uHepIuu OIIK-4.¥.1
20 Teopema Ilteiinepa OIIK-4.3.1
21 MomeHT uMITyJIbca abCOTFOTHO TBEPIOTO Teja OIIK-11.V.1
22 Kunernueckas sueprust ATT. Pabota u momnocts Bpamenust ATT | OIIK-4.3.1
23 [Tpunnun oTHOCHTENBHOCTH | anmuies OIIK-4.3.1
24 OkcnepuMeHTalbHbIe npeanoceliku CTO OIIK-4.V.1
25 [Toctynatsl DitHmTelHa, npeodbpazoBanus Jlopenna OIIK-4.3.1
26 Crnenctus u3 npeodpazoBanus JlopeHia. 3aK0H CIIOKEHUS OIIK-11.3.1
ckopocreii B CTO
27 WNurtepBan OIIK-4.3.1
28 PenstuBucTCcKkas AMHaMuKa OIlIK-4.3.1
29 HNuBapuaHThl TEOPUU OTHOCUTENBHOCTH. [IprHIIUI OIIK-4.3.1
HKBHUBAJICHTHOCTH
30 HewnHepiimanbHbie CHCTEMBI OTCUETA OIIK-4.3.1
31 HuddepennnansHoe ypaBHEHHE KOJICOAHUN TPYKUHHOTO OIlK-4.3.4
MasiTHUKA, €ro pelieHue
32 Bekropnas nuarpamma OIIK-4.3.4
33 DHeprus rapMOHMYECKUX KoJIeOaHUH OI1K-4.3.4
34 Y cnoBrs BOBHUKHOBEHHUS KOJeOaHU OIIK-4.VY.1
35 Pu3NYEeCKU U1 MATEMAaTUYECKUNA MAITHUKA OI1K-4.3.4
36 3aryxaronue KouebaHus OIIK-4.3.4
37 Boeinyxnennsle kosebanus. Pesonanc OI1K-4.3.4
38 CrnoxeHune xonebaHuil OTHOTO HATIPABJICHHUS C OJMHAKOBBIMHU OIIK-4.3.4
4acTOTaMU
39 CroxeHre B3auMHO TEePIeHINKYISIPHBIX KoJIeOaHMi OIlK-4.3.4
40 Bonnbl. OCHOBHBIE OHATUS OIlK-4.3.4
41 YpaBHeHue Oeryiiel BOJIHbI OI1K-4.3.4
42 BonnoBoe ypaBHeHne. CKOpOCTb BOJIHBI B YIIPYIOH cpenie OIIK-4.3.2
43 DHeprus BOJHbI OI1K-4.3.4
44 NHTEHCUBHOCTH BOJIHBI OIlK-4.3.4
45 D¢ ekt Homnepa OIIK-4.Y.2
46 Hudpaxius Boas. [punnun ['olirenca OIlK-4.3.4
47 WuTepdepeH1iys BOJIH OT IBYX HCTOYHUKOB OIlK-4.3.4
48 Crosiune BOJHBI OIlK-4.3.4
49 Jucnepcus, rpynnosasi CKOpOCTb BOJIH OIIK-11.V.1
50 B3anmoneiicTBre 3JIEKTPUYECKUX 3apAI0B. 3aKOH COXPAaHECHUS OIIK-4.3.3
3apsaa. 3akoH KymoHa.
51 Hanpspk€HHOCTB nekTpuueckoro nois. [IpuHiun cynepno3unuu OIIK-4.3.3
52 [Torenmuman anexkTpuyeckoro nois. [[puHuun cynepno3uim. OIIK-4.3.3
Teopema o nupkynsiiuu Bekropa E
53 ITotok BekTopa E. Teopema ['aycca nns Bektopa E OIIK-4.3.3
54 CunoBbl€ JIMHUU U 3KBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH OIIK-4.3.3
55 CrnenctBus u3 TeopeMsl [ 'aycca OIIK-1.B.1
56 Hanpspk€HHOCT M MOTEHIIMAN 2JIEKTPUUECKOTO U0 OI1K-4.3.3




57 DNEeKTPUYECKHUI TUTIONH BO BHEIITHEM I10JIE OIIK-4.3.3
58 IIpOoBOAHMKY B 3JIEKTPUUECKOM T1OJIE OI1K-4.3.3
59 Husnextpuku. Bektop snexkrpudeckor nuaykuuu. Teopema ["aycca | OIIK-4.3.3
Jutst BekTopa D
60 ['pannunekie ycinoBus 11 BekTopoB D u E OIIK-4.3.3
61 OnexTpoéMkocTh. KoHieHcaTophl OI1K-4.3.3
62 [TapannenpHOE ¥ MOCIEA0BATEIBHOE COCIMHEHUE KOHICHCATOPOB OIIK-4.V.1
63 DHeprus MJIEKTPHUIECKOTO OIS OIIK-4.3.3
64 OnexTpuueckuil Tok. IINIOTHOCTH TOKa OI1K-4.3.3
65 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnanbHoi hopmax OIIK-4.3.3
66 3axon OMa 171 3aMKHYTOU 1IeTn OIlK-4.Y.2
67 3akonsl J[xoyns — Jlenna B 00bikHOBeHHOM M nuddepernuanpaoin | OIIK-4.3.3
dhopmax.
Cemectp 2
1 MaruuTHas UHIYKIUS OIIK-4.3.3
2 3akon buo — Casapa — Jlanutaca OIIK-4.3.3
3 MaruuTHas HHAYKIUS PSIMOro IpoBoJa C TOKOM OIIK-4.3.3
4 B3aumoseiicTBue NpoBOIHUKOB € TOKAMU OI1K-4.3.3
5 MarnuTHas UHIYKUUs JBUXKYIIErocs 3apsaa. Bzanmonelicteue OIIK-4.3.3
JBIDKYIIUXCS 3apsiIOB
6 JIBrMKeHue 3apsKeHHBIX YACTHUI] B MATHUTHOM I10JI€ OIIK-4.¥.1
7 Teopema o nupkynsiuuu Bektopa B OI1K-4.3.3
8 MaruuTtHas HHAYKIHS TOPOHUIa U COJICHOU A OIIK-11.3.1
99 Mexannueckas paboTa B MAarHUTHOM T0JI€ OIIK-4.V.2
10 Maruutssblii notok. Teopema 'aycca s Bektopa B OI1K-4.3.3
11 MarHuTHBIN JUIIOAb B MAarHUTHOM IIOJIE OIIK-11.V.1
12 Marneruku. Teopema o nupkyssiiuu Bekropa H OI1K-4.3.3
13 DNEeKTPOMarHuTHAasI NHIYKIHS OIIK-4.3.3
14 CamouHnykuus. B3anmHast uHIyKums OIIK-4.3.3
15 DHeprus MarHUTHOTO MOJIst OI1K-4.3.3
16 YpaBaenust Makcpeiia OIIK-4.3.3
17 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH OI1K-4.3.3
18 3aKOHbI IPEJTOMIIEHUS U OTPAKEHUS CBETA OIIK-4.Y.2
19 KorepenTHocTh cBeTa OI1K-4.3.4
20 WuTepdepennus cBeTa OT IByX HCTOUHUKOB OIlK-4.3.4
21 Judpaxius. [punnun [toiirenca — @penens OIIK-11.3.1
22 3oubl @penens. Audpakuust Ppaynrodepa Ha nienu OI1K-4.3.4
23 Jlucniepcus cseta OIlK-4.3.4
24 JlndpakimonHas pemeTka OIlK-4.V.1
24 [Tongpuzanus ceta OIlK-4.3.4
25 TeroBoe n3nyyenne OIIK-4.3.5
26 3aKOHBI U3Ty9eHHUs1 a0COIIOTHO YEPHOTO TeJa OIIK-4.3.5
27 ®opmyna Penes — Ixxunca. Pacnpenenenue I1nanka OIIK-4.3.5
28 dotord ekt OIIK-11.VY.1
29 TopM0O3HOE PEHTTEHOBCKOE U3JIyUYEHUE OIIK-4.3.5
30 ®ortonsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JIJsl CBETa OI1K-4.3.5
31 OS¢ dext Komnrona. OMnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPax OIIK-4.3.5
aToMa BOJIOpoja
32 Mopens atoma 1o ToMIicoHy OIIK-4.3.5
33 Mogens atroma o Pesepdopay. Ilocrynatsl bopa OIIK-4.3.5
34 Teopus bopa — 3omMepdenbia OIlK-11.3.1




35 Bomnsr Jle bpoitnst OIlK-4.Y.2
36 BosnoBas pyHKIHS OIIK-4.3.5
37 VYpasuenue llpénunrepa OIIK-4.3.5
38 CootHomeHue HeomnpeaenéHnocrei [ elizenOepra OI1K-4.3.5
39 MukpoydacTuiia B OJHOMEPHOM MOTEHIIMAIBHOMN SIME C 00-MU OIIK-4.3.5
CTCHKaMH
40 MuxkpodacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIMATbHOM OIIK-4.3.5
SITIUKE
41 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TTOTEHITUAIBHBIM O0aphepoM OIIK-4.3.5
42 MukpoyacTuiia B HEIIPOHHUITAEMOU cdepe OIIK-4.3.5
43 ["apMoHMUECKHH OCIIMIUISITOP B KBAHTOBOM MEXAHUKE OI1K-4.3.5
44 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CrinH OIIK-4.3.5
45 ToX1eCTBEHHOCTh KBaHTOBBIX yacTull. [IpuHumn aynu OIIK-4.3.5
46 3anoJiHeHHE JEKTPOHHBIX 00010uek. Tabnuia Meneneena OIIK-4.3.5
47 CHoHTaHHBIC U BBIHYKJICHHBIE ITEPEXOIbI OIIK-4.3.5
48 [Tpuniun paboTsl na3zepa OI1K-4.3.5
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera
Kon
Ne i/ [Tepedyens BonpocoB (3a1av) 11 3adeta / nudd. 3auera HHKATOPA
Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0wmIe 17.

Tabmumna 17 — IlepeueHp TeM 7151 KypcOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mm .
KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

BOHpOCBI AJi1 MPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

Tect 1

1 BonHoBast pyHKIMS 1ODKHA OBITH: ) TOJBKO KOHEYHOM;  0)TOJIBKO

HETIPEPBIBHOM; B)TOJIBKO OJTHO3HAUHOM; ') KOHEUHOH,
HEIPEPBIBHOW, OTHO3HAYHOM.

OIlK-4.Y.2

2 Bri6epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS
HEOIPEJIETICHHOCTEN ...

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

OIIK-4.Y .2

3 Kakoe kBaHTOBOEC 9HrCJIO, 3aJar0IIEC COCTOSAHUEC IJICKTPOHA B aTOMC

BOZIOPO/IA,

YHUCJIIO. F) CnnHOBOE KBAaHTOBOE UHCIIO.

oTpefieNisieT 3HaYeHHe ero YHepruu?  a) [ JaBHOE KBAaHTOBOE YHUCIIO.
0) OpOuTasbHOE KBAHTOBOE YMCJIO. B) MarHuTHOE KBAaHTOBOE

OIIK-4.V.1

4 JUist P — COCTOSIHUS DJIEKTPOHA B aTOME OpOUTAIBLHBI MOMEHT
uMIynbca Ly paBeH:

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

OIIK-4.Y.2




depMHOHAMH SIBIISIOTCS: a) BCE Pa3psHKEHHBIC YaCTHITBI, 0) YACTHIIHI C
MIOJIYLIEJIBIM CITMHOM, B) YaCTHIIBI C LIETBIM CIIMHOM, T')
HEHTpaJIbHBIC YaCTHIIBI

OIIK-4.Y .2

CranuonapHoe ypasHenue Lllpénunrepa umeer Bua: a) Ay+ Uy =

hz Tm ;1!2
Ey; 0)—— Ay+ Uy =Evy B) Ay+—=(E-U)y=0;1) —— AY+
Zm A im

a'r
U¥ =ih—= e v = y (x,y,2); ¥ = (x.y,2.b); U-

MOTCHIMAJIbHAA SHCPIUs; E - monnas OHCPIUsa

OIIK-4.Y .2

DJIEKTPOH B aTOME HaXoAuTCs B d-cocTosiauu. Onpeaenure
MaKCUMaJIbHOC 3HAYCHUEC IIPOCKIIUN MOMCHTA UMITYJIbCA Ha
HaIpaBJIeHNE BHEITHETO MAarHUTHOTO TIOJIS:

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

OIIK-4.Y.2

qaCTHHa B IIOTCHIIMAJILHOM SIME H.IPIpHHOﬁ | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInotHOCTH BCPOATHOCTH HAXOXKXACHUS YaCTULbI B MHTCPBAJIC 0<x<I
MaKCuMaJibHa IIpu

A)x=1/4B)x=12B)x=3l/4

OIIK-4.Y.2

Tect 2

KakoB ¢u3nvecknii CMBICI BOTHOBOM PyHKIHH?

a) MukpouacTuiia MpeACTaBIsIeT COOOM BOJTHOBOM MakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIMHU ONPEEIsSeT IIIOTHOCTD
BEPOATHOCTH  OOHApY>KEHUS 4acTUIBI  B) AHCaMOIb 4acTHIL
BeIIET cebsl Tak JKe, Kak BOJIHA.

OIIK-4.Y .2

Bri6epute npaBuibHY0 GOPMYITUPOBKY JJIsSI COOTHOIICHUS
HEOIPEICTICHHOCTEN I YaCTUIIBI JICTAIIECH BJ0JIb OcH X ...
a) Ax*AP>h, 6) AF-AP>h, B) AX‘At>h, 1) AE-At>h.

OIIK-4.Y .2

Bpemennoe ypasuenue llpénnnrepa umeer BUa:

AT Re A .. 8w
a)— T = AY+ UY 6)—2—A‘P+U‘P:1h¥;
m

18t 2m
.. 8¢
Y-U=-1h Soo e ¥ =Y(x,y,z,t); U=U(X,y,z,t)

2m
.;!2

B) AY+

OIIK-4.V.1

PannanbpHas IIOTHOCTh BEPOSITHOCTH Ul OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MaKCUMYyM IIpu: a) T = 271, 0)

L v
r=—=,B) T =1 (I — pacCTOSHHE SIIEKTPOHA 10 S/Apa, T; — NEePBbII

OOpOBCKUH paanyc)

OIIK-4.V.1

6. bozoHamM SIBISIIOTCS: ) BCE pa3psyKEHHbIE YaCTULIbI, 0) YACTHIIBI C
MIOJTYLIEJIBIM CITUHOM, B) YAaCTHIIBI C LIEJIBIM CIIUHOM, I') HEHTpalbHbIe
YaCTHIIBI

OIIK-4.Y .2

7. 3amoMTHEeHHOH 2NIEKTPOHHOM 000710YKe COOTBETCTBYET IJIaBHOE
KBAHTOBOE 4HCIIO N=3. OnpeaennuTe Yucio JJIEKTPOHOB Ha 3TOU

O6OJ'IO‘-IKC, KOTOPLIC UMCIOT OANHAKOBBIC KBAHTOBLIC YU CJIA ms =——

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

OIIK-4.Y.2

8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM IME MTUPUHOM .
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAS (PYHKITHS
obparaercs B Hysb B HHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITVIAIUT TaK

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

OIIK-4.Y.2




8 12. CnmHOBOE TUPOMArHUTHOE OTHOIICHHE JIJIs1 AJIEKTPOHA PAaBHO: a) OIIK-4.V.1

-
g g 2s
,0)—, B) —
2me mec me

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKaTCsi B
JOKaJbHBIX HOpMATUBHBIX akTax [YAII, pernamMeHTHUPYIOIIUX TMOPSAOK U MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIUXCsl 10 OCBOCHUIO IUCIUIIIUHBI

11.1. Meroauueckue yKazaHus I OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTaNbHBIX MpoOJeM JUCUMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEHIIMX
JOCTHKEHUIN HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ NpoOJeMbl, JaeT LEIbHOE IPEICTaBICHHUE O JUCLUILIMHE,
IOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCHUILIMHAMU.

[TnaHupyeMbl pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMCS JICKIIMOHHOTO MaTepraa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ0OM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHe NpO(ECCHOHAIBHO—JENOBBIX  KAauecTB, JIIOOBM K  MpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayyuTcs MeTOoAMYeCKH oOpalaTbiBaTh MaTepuasl (BBLACIATH IJIABHBIE MBICIH U
MIOJIOKEHUSA, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HMX B  PA3JIMYHBIX
bopMynupoBKax);

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

JlekunoOHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JAEMOHCTpalMed ClIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMITIIMHE.

11.2. Metoauueckue YyKa3aHusi A7 OOYYaIONMUXCS IO BBHIMOJHEHHUIO JIAOOPATOPHBIX
pabor
B xoxme BbimonHeHus 1a00paTOpHBIX paboTa oOOydarolUUics AODKEH YIriayOuTh U

3aKpCIIUTh 3HAHUWA, MPAKTUYCCKUC HABBIKW, OBJIAJACTH COBpCMCHHOﬁ METOJMKON MU TEXHHKOM
9KCIICPUMCHTA B COOTBCTCTBUU C KBaHI/I(pI/IKaL[I/IOHHOﬁ XapaKTCpHCTHKOﬁ 06yqa101uer0051.
Brimonnenue J'Ia60paTOpHBIX pa60T COCTOUT H3 BKCHepI/IMCHTaJIBHO-HpaKTHqCCKOﬁ, pacCyYCTHO-
aHAJUTUYECKOM yacTel u KOHTPOJIbHBIX MepOHpI/IﬂTI/Iﬁ.




Brimonnenne nmabGopaTopHBIX pabOT 00y4aromUMCs SIBISETCS HEOThEMJIEMOW YacThIO
HU3YUCHUA JUCHUIIINHBI, OHpeI[CHHCMOﬁ y‘I€6HBIM IJIaHOM H OTHOCHUTCA K CpCIACTBaM,
00€CTIeYNBAIOIIUM PEIICHUE CIETYIONNX OCHOBHBIX 33/a4 y 00y4aromerocs:

— TMNpHOOpETCHHWE HAaBBIKOB WCCICIOBAaHHMS TPOIECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4aCMbIX B paMKax I[aHHOfI JUCHUIIIINHBI,

— 3aKpeIUICHHE, Pa3BUTHE W JICTAM3AlUs TEOPETHUYCCKMX 3HAHWM, TOJIYYCHHBIX Ha
JCKITHSIX;

—  MOJIyueHHE HOBOW MH(OpPMAIMH 110 U3y4aeMOH JTUCIUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajanue U TPeOOBAHUSA K MPOBEACHUIO JIA00OPATOPHBIX PadoT

B TteueHnue cemecTtpa KakIbIii CTYJIEHT B COOTBETCTBUU C pabodeil mporpamMmoit Imo
nucnuruinae @u3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYH0 paboTy IUIAaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHI, a JoMa WK B OMOIHUOTEKE.

B nauane cemectpa 10 Havasia 3aHSATUH CTYACHT JOJDKCH OBITh MPOMHCTPYKTUPOBAH IO
TEXHHKE O€30MacHOCTH IMPHU MPOBEICHUHU Ja0OpaTOpHBIX padoT mo ¢usmke. [TpoxoxacHue
WHCTpyKTaxa (UKCHUpyeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 0053aTeIbHO
pacmucarbcsl.

B nabGoparoputo CTyneHTHl OOKEH MPUXOAWTHh MOATOTOBICHHBIMA K HA3HAYCHHOU
pabote. Heobxonnmo 3apanee mpoynTaTh OMMCaHue paboOThl M TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pasfena Kypca. He 3a0biBaiiTe 0 PEKOMEHIOBAHHOHM JUTEpaType |
00s13aTeIbHO MOy4YnTe B OUOIMOTEKE BCE MOCOOMS, BhIITyCKaeMble Kadeapoil.

BoInonHATe paboTy CTYJAEHTY pa3pelaeTcs, JUIb Mocie J0IMycKa, OJYyYeHHOTO Mocie
Oecensl ¢ mpenogasaTeneM. [IpenogaBaTenb JOMKEH yOSIUTHCS, YTO CTYAEHT IOHUMAET:

KaKue sIBJICHUS OH OyeT HaOJII01aTh U MCCIIE0BATh;

KaKkas I1eJIb TIepe]l HUM TIO0CTaBJICHA,

KaKUMU pUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT IPOBOJAUTH SKCTICPUMEHT.

[TomydeHHBbIH 1oMycK K paboTe OTMEUaeTcs MpernoaaBaTesieM B )KypHalle.

B mnpouecce BbinosHeHHUs 1a00paTOpHON pabOThl HYKHO 0053aTEIbHO 3alOJHUTH
IPOTOKOJ M3MEPEHHH. Y KaXKIOoro CTyJeHTa MPOTOKOJ H3MEpPEHHMH IOJIKEH OBbITh CBOM;
BEJICHUE OJHOTO MPOTOKOJAa HECKOJIBKUMHU CTYJIEHTAaMHU BMECTe He Jomyckaercs. [Iporokon
BeneTcs Ha ucTe GpopmaTta A4. B ipoTOKoOJIE TOKHO OBITH OTPAKEHO:

TOYHOE TIOJHOE Ha3BaHUE M HOMEp J1abOpaTOpHOH pabOTBl B COOTBETCTBHH C
METOIUYECKHAM ITOCOOHEM;

dbamMuHsl, THALIMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

(bamMuIMs 1 MHULKAJIBI IPETIoaBaTeNs;

TabJIMla TEXHUYECKUX XaPAaKTEPUCTHK M3MEPHUTENbHBIX MpHOOpOB (Ha3BaHHE MPUOOPa,
pabounii 1uarna3oH, 1eHa JIeJICHUs, KJIacC TOYHOCTHU U Jp.);

napaMeTpbl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yJIbTaThl U3MEPEHUM;



JlaTa ¥ TOJIKCH CTYIEHTA.

Bce 3ammcu TOJDKHBI BECTHUCH ABTOPYYKOM, MIAPUKOBOW, KANMWUIAPHONM WM TIeJIeBOMN
pYYKO#. 3anuch HAOIOACHUN U JaHHBIX KapaHAalloM He TOMYCKaeTCs, KapaHJalloM MOKHO
JUIIb YePTUTH Tabnuibl U rpaduk. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPEIUCHIBAHNE
UX B KOHIIE 3aHATUS HAUUCTO HE PEKOMEHAYETCs; 3TO HEHY)KHas TpaTa BpEMEHU U
BO3MO>XHOCTb JIOMYCTUTh OUIMOKY IpH nepenucbiBaHuu. CTapaTelbHOCTh U aKKypaTHOCTb
JydIlle TPOSIBUTH MPpU 0POPMIICHUH OTUETA.

[To okOHYaHMM U3MEPEHHI MPOTOKOJ 00A3aTENBHO AAETCS HA MOANKCH IPENOAaBaATEIO.
be3 »TOl moamucu NOPOTOKON cuuTaercs HexaeucrBuTenbHbIM. [loamuch cryaeHTta B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAeT 3a BCE IPOBEIEHHBIE W3MEPEHHUs, a IOJIIHCH
mpernojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTENBHO BBITIONHATIACH U YKa3aHHbBIC 3HAUCHUS
JIEMCTBUTENIBHO MOJIy4YE€Hbl HIMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBHJI MPOTOKOJL.

[To pesynbraram, 3aUKCHPOBAHHBIM B MPOTOKOJE M3MEPEHMM, CTYACHT J0Ma IMUIIET
OTYET M 3alUINAeT €ro Ha cienyrouieM 3aHatuu. [lpu 3ammre oTuera MOryT ObITh 3a7aHbI
JA00bI€ BONPOCHI MO TEOPUM H3Y4aeMOIO SIBJIEHUS W IO MOJYYEHHBIM pe3yJibTaTraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cOooOIIaeT
HOMEp U Ha3BaHUE ClIeayIolIel 1abopaTtopHoi padoTHI.

CrtpykTrypa u popma oT4eTa 0 1a00paATOPHOI padoTe

OTyYeT NOMKEH CoAepKaTh CIECIYIOIINE Pa3aeibl:

1. Ilems paGoOTHI.

Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIEpEnuUCaTh.

2. Onucanue J1ab0paTOPHOI YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJKHO  ObITh  KpaTkuM.  CrenyeT — OrpaHUYUTHCS
(GYHKIIMOHATTEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOOpbl B TaONMIE TEXHUYECKHX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOIA
M3MEPEHHUM.

3. PaGoune popmyrsl.

PaGounmu Ha3bIBalOTCS TOJIBKO TE€ (POPMYJIBI, IO KOTOPHIM HENOCPEIACTBEHHO
IIPOU3BOJISATCS BBIYMCIIECHUS UCCeNyeMbIX BeanunH. CineBa B opmylie JOJIKHO CTOSITh TO,
4TO CJENyeT OIpeneauTh, ClpaBa - TO, YTO HM3MEPsUIOCh B paboTe wiaM u3BecTHO. Bce
MPHUBEICHHBIE POPMYJITBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMyn 1 ipomMeKyTOUHBIE BRIPAKEHUS B 3TOM pa3jielic MPUBOAUTH HE HYXKHO.
@opMynbl 711 BBIYHMCICHUS TOTPENTHOCTEH W TMPOBEICHUS MaTeMaTUYeCKOW o0paboTKh
pPEe3yJIbTATOB U3MEPEHNN B HTOM Pa3Jieiie TOXKE HE IPUBOASATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B sTom paszgene otueta MOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIC M BBHIYMCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJCTaBIsATh B BUJE HAIJSAHBIX Tabmui. B
NPUBOJMMBIX 3HAYEHUSX HEJb3S OCTaBIATH JIMIIHHE ACCSATHUHBIE pa3psiabl (moapolOHee 00
ATOM TIOHAET peub HIke). B paboTe MoXkeT ObITh HECKOJBKO 3aJaHHii, BCE OHU JIOJDKHBI
OBITh IPUBEICHBI B 3TOM pa3Jiee.

5. IIpuMepsl BBIYUCICHUN.



B sTtom paszzpene oruera AOKHBI OBITH MPHUBEICHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
o Kaxmaou pabodeit dopmyne. He HYXHO NpPUBOIUTH BCEX BBIUYMCICHUMN, BIIOJTHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0il (opMyie. DTOT pa3aen HyX eH Ui TOro, YTOOBI
npernojaBaTeNlio ObUIO Jierde HaWTW OMHMOKY B BBIUMCICHHUSX WIM H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Briuucienue norpenHocTei.

B »TOoM pasmene oryeTa MOMKHBI OBITH TMPEACTABICHBI (OPMYJBI, MO KOTOPBIM
NPOBOAMIIACH MaTeMaTH4eckas oO0paboTka pe3yslbTaToB U3MepeHUi. JOJDKHBI OBITH
BBIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUIUCH CHCTEMATUYECKHE U CIydalHbIe
MOTPEIIHOCTH U MPEICTABICHBI TPUMEPHI BBIYMCICHUN MO KaXKI0M U3 HUX.

OTOT paszen oTyeTa CaMblil CHOXHBIA A CTyAeHToB. llo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuoOok. Teopust morpenrHocTeil 00bI9HO ObIBaE€T HAMKMCAaHA
JUIs TIOJATOTOBJIEHHOTO YMTATelNsd, 3HAKOMOTO C BbICIIEH MaTeMaTukoil. B Hacrosem
nocoOUM aBTOPHI MOCTAPAIUCH OCTABUTH JIMIIb CAMOE BAXKHOE MO ATOM TeME U U3JI0KHUTh
MaTtepua Mo BO3MOKHOCTHU MTPOCTO.

7. I'padyku ¥ pUCyHKHU.

HeGoupmme rpadvku ¥ pUCYHKH pa3MENIaloTcs B TEKCTe, a Ooypmme - ¢opmaTta A4 -
NPUBOJIATCS HA OTIACIBHOM JHcTe. B M1000M ciydae OHM JOJKHBI OBITH MOMANUCAHBI H
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TEeKCTe oTueTa. ['paduku o0s3aTernbHO
BBITIOJHSIOTCS HAa MIJUTUMETpPOBOM Oymare. Ha kaxaol ocu JOMKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHUIAX BJOJIb HEE OTKIaJbIBaeTcsa. Ha camMux ocsx MOJKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbl KOOPJIMHATHOM CETKU. VI3MepeHHble Ha OIbITEe 3HAYCHHS
NOAMKUCHIBAaTL HA oOcsiX He ciuenyeT. Ha rpaduk o00s3aTenbHO HAHOCATCS — BCE
AKCIIEPUMEHTANIbHBIE TOYKU, U MPOBOJUTCS COEAMHSAIOMAS MX JUHUA. OKOJO OJHOM Win
HECKOJIBKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE TOTPEUTHOCTH COOTBETCTBYIOIINX
u3MepeHui (moapodHee 06 ITOM MONAET Peub HUKE).

8. OKoHYATETBHBIC PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B osTtoM pasmene orueta HYKHO TOABECTH WTOT MpOJETaHHOW paboTel. CremyeT
HaNucaTh, KAKUe TOJyYEHbl BEIMYUHBI, U C KAKUMU TOTPEIIHOCTSMH.

Ecnu u3mepeHus npoBOAMIMCH PAa3HBIMU METOJaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
3TH PE3yNIbTaThl U UX IMOTPEHIHOCTH, CIENaTh 3aKII0YEHHE, KaKOW METO[| JIydlle, TOYHEE,
yaoOHee.

Ecnmm m3BecTHO TabiMyHOE 3HAYCHHE M3MEPEHHOUN BEIWYHHBI, TO HY)XHO 005S3aTeIhbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OTBITE 3HAYCHUEM U 1aTh apTyMEHTHPOBAHHOE 3aKITIOYCHHE
00 WX COBIAJCHUH WM HECOBITAICHUH.

Ecnu B paGote 3HaueHUsI OJHOW W TOW K€ BEITMYHUHBI TIOJYyYEHBI SKCTICPUMEHTAIBHO U
TEOPETUYECKH, TO OTU  pe3yJlbTaThl HYXKHO 00s3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKJIIOYEHHE 00 UX COBIAJICHUU WJIK HECOBIAICHUU.

B cnydae, korma Mexay CpaBHMBAeMbIMH BEIMUYMHAMU HMEIOTCS HEIOIMYCTUMBIE
PacXOXkKACHHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEAINOIOKEHHE O
BO3MOXXHBIX PUYMHAX ITOTO HECOBIMAICHUSI.

Ecnu B paboTe cTaBMIIOCH MENBI0 MPOBEPUTH KaKOW-TO (YM3MUECKUA 3aKOH WU U3YYHTh
SIBIICHUE, TO B JAHHOM pasjielie HeoOX0IuMO 1aTh 00OCHOBAHHBIN OTBET Ha MOCTABIICHHBIN
BOTIPOC.



BrIBOA 10MIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIa0OPATOPHOIl padoTe

OtyeT 1o 1abopaTopHOI paboTe JOJKEH BBIMOIHATHCSA Ha UCcTax ¢opmara A4. 3amucu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm nucTta MoJDKHA OBITH OCTaBJICHA
paMka mMpuHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaXx HE HYXHO, HO W
3acTynarh 3a Hee He cienyeT. B pamke B BEpXHEM I0Ji€ HYKHO JIMIIb IIOCTaBUTh HOMEP
cTpaHulbl. [IpoHyMepOBaHHBIMU JTOJIKHBI OBITH BCE JIUCTHI OTYETA, HaYMHAsl C TPETHETO.
[1epBblii JINCT — TUTYJIBHBIN U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCS.

Otuet cnenyer mucaTth oT pyku. Eciau Bel ucnonb3yere dykue 3aroTOBKH, TO OyAbTe
rOTOBBI OTBEYATH 32 BCE «3aUMCTBOBAHHbBIE» OLIMOKHU, KOTOPBIX ObIBaeT MHOro. CKka3aHHOE B
paBHOI Mepe OTHOCHUTCS K (GopMysiaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BBIBEIH
camu. Jlyume cnpocuts npenogasarens. OH MOACKaKET WM IPOBEPUT, MIPABUIIbHO 11 Yy Bac
MOJIYYHJIOCh.

TutynpHbIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKW WIIM Hale4yaTaH Ha MPUHTEPE.
DNeKTpOHHas BEPCHUs TUTYJIBHOIO JIMCTa HaxoauTcs Ha caiite 'Y Alla.

Meroauueckue yka3aHus 10 BBIIOJIHEHUIO J1a00paTOPHBIX pabOT NPUBEACHBI B CISAYIOIINX
nocoOusx umeromuxcs B oubnuoreke 'Y AIl B HanleuaTaHHOM U 3JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanust u BonHbl. MonexymsipHas ¢usuka. JlabopaTOpHbI MpakTHKyM

//M.N. KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. IIpununko,. FO.H. Iapes, b.®. [ludpun, 2014, 132 c.

2. DnextpuuectBO W MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormmkos, C.S1.
[Mepbak, 1.1 Koranenko, FO.A. Ky3nenos, M.H. Kynsoumnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
[udpun, 2010,84 c.

3. BonHoBass ontuka Jlabopatopusiii npaktukym //E.H. Kormukos, WM.II. KpekryHoBa,
H.IT1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

4. KBanroBass ¢Qusuka. Jlaboparopubiii npaktukym //I.A. BecuuueBa, 1.1 KoBanenko,
H.IL. JlaBpoBckasi, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpumunxo, C.I1.daxees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lludpun, 2008, 80 c.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS O TMPOXO0KACHUIO CAaMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYAIOIIHIiCS BHIMOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEToaBaTelis, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

st oOydvaronuxcst Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBITTONTHEHUST CaMOCTOSITEIBHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAaHUPOBaHUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepualaMH,  HANpaBISIONIMMH  CaAMOCTOSITENBHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHILTNHE;



— METOJUYECKHE YKa3aHHUsS IO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4. Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO TMPOXOXKIACHUIO TEKYIIETo
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEAyCMaTpUBAEeT KOHTPOJb KauecTBa 3HAHUI
00yJaromuUXCsi, OCYIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

OcHoBHBIMU (haKTOpaMHU TEKYIIETO KOHTPOJIS 3HAHUN OOYYAIOIIUXCS SBISICTCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TNPAKTHYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpeactBaMu TEKYIIETO KOHTPOJISI MOTYT OBITh Oecenpl TMpermojaBaTelis W CTYICHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHU.

Pe3ynbTaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOW I IPOMEKYTOYHOM
aTTecTallMy: MOJIyYEeHHUs 3aueTa WIM JOMyCcKa K 3K3aMeHy uiu AuddepeHInpOBaHHOMY 3a4eTy
10 y4eOHOW JUCLUIUINHE.

B Teuenue cemecTpa ans Aomycka K K 3K3aMeHy WU Au(@epeHIupoBaHHOMY 3a4eTy
CTYICHTY HEOOXOIUMO caaTh He MeHee 75% JIabopaTOPHBIX W MPAKTHICCKUX PaboT.

11.5. Metoauueckue ykazaHus A OOy4aroUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTAIINN.

[Ipomexyrounass  arrectanus  OOydalOmUXCs — MPEeaycMaTpUBaeT  OIICHWBAHUC
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO JucHuminHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MOJYYEHHBIX OOYYalOIIUMCA B IMPOLIECCE
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh HMX JUIS PEHICHUS MPAKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPINACTCS aTTECTAI[MOHHON OIICHKOW «OTIIHYHOY,
«XOpOILIO», «YIOBIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHO». DK3aMEH MOXKET MPOXOIUTHh B
BHUJIC YCTHOT'O OTIPOCA MU TECTUPOBAHHUS.

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢GopMa ONEHKUM 3HAHWM, MOJyYEeHHBIX
00y4JarmuMcsl TPU U3YYCHUU AUCHMILTUHBI, TPHU BBIIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYIHO-UCCIIEA0BATEIBCKAX PA0OT M MPOXOXKICHUH MPAKTHUK C ATTECTAIIMOHHONW OTICHKOM
«OTJIIMYHOY, «XOPOIIIO0Y, «YIAOBIECTBOPUTEIHHOY, «HEYNOBIETBOpUTENILHOY. JuddepeninanbHbiit
3a4eT MOXET MPOXOJHUTH B BUJIE YCTHOTO OMPOCa HIIM TECTHPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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