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AHHOTaUs

JucuuruimHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs
— mnporpaMMy OakanaBpuaTa IO HampaBieHUto mnoarotoBku/ crernuanbHoct 09.03.03
«[Ipuxnagnas uadopmartrka» HanpasiaeHHOCTH «IIpukiaanas uadopMaTHKa B HHHOBALMOHHOM
nesTenbHOCTHY. Jucuuiumna peanusyercs Kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha QOpMHPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «CnocoGeH mpuMeHSTHh (yHIAMEHTAJIbHBIC 3HAHUA, IMOJyYEHHbIE B 00JacTH
MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HAayK, M HCIOJIb30BaTh MX B NPO(ecCHOHAIbHOU
JeSITeTbHOCTH

CopneprkaHue TUCIMITIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu oO1ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
yueOHOro mporecca: JEKIUU, J1adopaTopHbIe pabOThI, camMOCTOsTEeNbHAs paboTa CTYACHTA,
KOHCYJIbTAL[MH.

[TporpaMMoil TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIME BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTanus B popme 1uddhepeHIupoBaHHOTO 3a4eTa.

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

S3bIK 00yUYEHUS IO TUCIMILTUHE «PYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUUCICHHUSIX U 00pabOTKe pe3ylIbTaTOB H3MEPEHUN;

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

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

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

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

Tabmuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynma) Konn Kon n HanMeHoBaHME HHIUKATOPA
HaMEHOBaHUE
KOMIIETEHIINHU OCTHIKEHUS KOMIIETEHIINU

KOMIIETEHIINHU

OIIK-1 Cnocoben

[IPUMEHSTH

P OIIK-1.3.1 3HaTh (hyH1aMEHTAIbHbBIE
byHI1aMeHTaIbHbBIE

3aKOHBI IPUPOABI K OCHOBHBIE (PH3UUECKUE
U MaTeMaTU4eCKHe 3aKOHbBI

OIIK-1.Y.1 ymers npuMeHsTh (hpU3nYecKue
3aKOHBI 1 MaTEMAaTUYECKUE METO/bI JUIs
pelIeHys 3a/1a4 TEOPETUYECKOT0 U

3HAHUS, IOTyYCHHBIC
B oOyactu (pusnko-
MaTEeMATHYECKUX U
Ob6menpodeccnonanbuple | (UIM) €CTECTBEHHBIX

KOMIIETEHITHH HayK, U
MPHUKJIATHOTO XapaKTepa
HCIIOJIB30BATh UX B
. | OIIK-1.B.1 Bmamers HaBBIKAMU
poQeCCHOHAIBHON

TEOPETUYECKOr0 U IKCIIEPUMEHTAIBLHOTO
UCCIIEIOBAHUSA OOBEKTOB
poecCHOHANBEHOM e TENNbHOCTH

JeSATEIbHOCTH, B TOM
qucie B cepe
NeIarOrMYECKON
JCSITeTLHOCTH

2. Mecro nucturuinHbEL B cTpykType OI1
JucuuninHa MoXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
MaremaTtuueckuil aHaau3

Jlunetinas anrebpa
Teopus BeposTHOCTEN

3HaHUs, TOJMyYEHHbIE NPU HM3YUYEHUU MaTepuajla JAHHOM JUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENILHOE 3HAUYEHHE, TaK U MOT'YT UCIIOJIb30BAThCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— Teopus BeposiTHOCTEN M MaTeMaTHYeCKasi CTATUCTUKA

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIITMHbI

TpynoemMKoCcTs 0 cemecTpaM
Nel | Ne2

Bun yae6HO# paboThI Bcero




1 2 3 4

Oowasn mpyooemKochib OuCyuUnIUHbL, 2/ 252 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 102 51 51
B TOM YHCIIC:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(dac)

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

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

9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (4ac) 96 39 57
Buo npomesicymounoin ammecmayuu. 3a4er, OK3., Hudd. 3au.
madd. 3auger, sk3amen (3auer, dudd. 3au, | Hdudd. JK3.
DK3.*%*) 3au.

IIpumeuanue: " KaH M IaTCKHUI YK3aMeH
4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasgenel, TEMBI TUCIIUTUIMHEI Texamu | 113 (C3) AP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cemectp 1
Paszen 1. Mexanuka 11 7 13
Paznen 2. ®usuka KonebaHuii ¥ BOJIH 11 7 13
Paznen 3. DnexTpudecTBo 12 3 13
HUroro B cemectpe: 34 17 39
Cemectp 2

Paznen 4. DnekTporiHaMKKa 12 7 19
Paznen 5. BonHOBAas ¥ KaHTOBas OINTHKA 11 7 19
Paszien 6. KBanToBas pusnka 11 3 19
Htoro B cemectpe: 34 17 o7
Uroro 68 34 0 96

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
po(hecCuOHANBHON e TENbHOCTHIO.

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

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

MexaHnKa
IIpenmer mexanuku. Mexannueckoe nBuxeHue. [lonstue
COCTOSIHHS ¥ JIETEPMUHM3M B KJIACCHUYECKON MEXaHUKE.
YpaBHeHUs ABUKEHUS. | paHULIBI IPUMEHUMOCTH KJIACCUUYECKON




MEXaHUKH. PelsITUBUCTCKASI M KBAHTOBAsI MEXaHUKA
Kunemaruka nBuxeHus: MaTepuaibHOM Touku. CKOPOCTh U
yckopenue. HopmanbHOe 1 kacaTenbHOe ycKopeHus. Panuyc
KpUBHU3HBI TpaekTopuu. OCHOBHAS 3a/1a4ua KUHEMaTUKU
MaTtepuaabHOi Touku. KunemaTuka qBuKeHHst abCOIOTHO
TBEpAOro Tena. Bpamenue TBepAoro Temna BOKPYr HEMOABUKHOM
ocH. CBs3b IMHENHBIX U YIJIOBBIX BEJIMYHMH MPHU BpalIaTEIbHOM
JBUKEHUH.

HNuepuumanpubie cuctembl oTcueTa. OCHOBHBIE 3aKOHbI
KJIACCUYECKOM IMHAMUKH - 3aKkoHbl HbhtoToHA. OCHOBHAs 3a1a4a
JUHAMHUKU MaTepHaIbHOU TOUKU. HennepimanbHble CUCTEMBI
otcuera. Cuiibl MHEPIUH. 3aKOH COXpaHeHus ummyibca. Llentp
Macc u ero asumxkeHne. Cucrema 1eHTpa Macce.
Mexanuueckasi pabota u MolHOCTh. KuHeTnueckas sHeprus.
[Tons cun. KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CUJIBL. Y CJIOBUE
MOTEHUUAIBHOCTH MO CHJI. 3aAMKHYThIE U HE3aMKHYThIE
cucreMsl. [loreHnnanbHas 3Heprust cucteMbl. CBA3b MEXKAY
MOTEHIIMATBLHOM SHEPrUeH U T0JIeM KOHCEPBATUBHBIX CUJI. 3aKOH
COXpaHEHHUs MeXaHW4YecKor sHeprun. CUCTEMbI SIUHUIL.
MOMEHT CUJIbl K MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKoH COXpaHEHHUsI MOMEHTa UMITYJIbca. MOMEHT UMITyJIbCca
TBEPJOr0 TeJla OTHOCUTENIbHO HEMOABUKHOU OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE TMHAMUKHU BPaIIATEIbHOIO
JBUKEHUS TBepJOro Tena. KuHnetnueckast sHeprus
BpallaroLIerocs TBEpAOro Tena. Y paBHEHHUs! IBHOKCHUS U
YCIIOBUSI PABHOBECHUS TBEPIOTO TENA.

[Tpunnun oTHOCcUTENBbHOCTH [ anunes, mpeobpazoBanus [ anumest.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus JlopeHna u cienctsust u3 HuX. OCHOBBI
PENSATUBUCTCKOM MeXaHUKH. MIHTepBall, ero MHBapUAHTHOCTb.
PenstuBuctckuii umiynbsc. OCHOBHOE ypaBHEHUE
pensSTUBUCTCKON nnHaMHUKU. KuHeTnueckast s3Heprus
PEeNSATUBUCTCKON yacTulbl. CBA3b Macchl ¥ 3Hepruu. CBs3b
MEXy SHEPrHeil 1 UMITyJIbcOM YacTHIlbl. OCHOBHBIE UACH
00111el TeOpUH OTHOCUTEIHHOCTH

®dusuka koneOaHu 1 BOIH
["apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTH4YeCKUi MasiTHUK, (GU3NYECKUNA MasTHUK, KOJIeOaHUs
noJ IefcTBHEM ynpyroit cusbsl). CioxeHue Koiebanui.
PU3HYECKUM CMBICI CIIEKTPATILHOIO PA3JIOKEHUS.
Juddepenunanbaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxarolue konebanus. BoinyxxaeHnsle konebanus. Pesonanc.
Kunemartrka BOJTHOBBIX TPOLIECCOB (IJIOCKHE U chepuyuecKre
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHImn cynepno3unuu.
Oueprus BoiHbI. [loTok 3Heprun. MTHTEHCUBHOCTD BOJIHBI.




Crosgas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJH

DJIeKTPUUECTBO.
DneKkTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHsI IEKTPHUECKOTO
3apsga. 3akoH Kynona. Cucremsl enquuuil. [Ipunuun
cynepno3uuu. CUCTeMbl 3apsHDKEHHBIX YacTULl. DJIEKTPUUYECKHH
aunonb. PaboTa cuit anekTpocrarudeckoro nosisi. Teopema o
LUPKYJISLUU BEKTOpa HanpskeHHocTU. [loTeHnmanbHOCTh
ANEKTPOCTATUYECKOTr0 1oJisl. HanpspkeHHOCTh U MOTeHLHaN
ANEKTPOCTATUYECKOTO MOJISL, CBA3b MEXKYy HUMHU. Teopema
["aycca u1st 37€KTpOCTaTUUECKOr 0 110J1s B BakyyMe. [Ipumenenne
Teopemsl ['aycca Kk pacuery nosiei.
OnekTpocTaTHKa B BellecTBe. TUIIbI AUIIEKTPUKOB.
[MTonspuzanus auanekTpukoB. CBOOOIHBIE U CBSI3aHHbIE 3apsbl.
JusnexTpuyeckas BOCIPUUMYHMBOCTb. JIM3IeKTpruuecKas
IPOHUILIAEMOCTh. DJIEKTPUYECKOE CMELIeHNE (MHIYKLUA).
Teopema ["aycca aJist 3JIEKTPUUECKOTO OIS B TUAJIEKTPUKE.
VYcnoBus Ha rpaHulle pa3/enia AByX AU3JIeKTpUKoB. [lose BHyTpH
IIPOBOJHHKA U Yy €ro noBepxHocTtu. O01as 3a1aya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.
Konnencaropsl. DHeprust CUCTEMBbI JIEKTPHUUECKUX 3apsiI0B.
DOHeprus 3apsKeHHOro NpoBoJHNKA. OObeMHas MJIOTHOCTh
SHEPIrUHU AIEKTPUYECKOTO TOJIS.

VYciioBHs CyIIECTBOBAHUS 3JIEKTPUUECKOT0 TOKa. Y paBHEHHE
HENPEPBIBHOCTHU. DJIEKTPOABMKYILAs cuila. HemoreHmanbHOCTh
I10JI1 CTOPOHHUX cuil. 3akoHbl OMa u J[xoyns-JIenna B

MHTETrpasbHON 1 TuddepeHnnansHoi popmax.

DIeKTpoAuHAMUKA
MaruurocTaTtuka B BeuecTse. HaMarHn4eHHOCTb.
MounekynsipHble TOKA. MarHuTHast BOCIPUMMYHBOCTD.
MaruuTtHas npoHuaeMocTs. HanpsKeHHOCTh MarHUTHOTO T1OJISL.
JlnamaraeTuku, napaMarHeTuku, peppomarseTuku. Teopema o
LHUPKYJSIUU BEKTOPA HAIPSHKEHHOCTH MarHUTHOTO TOJIS
(uaTerpanpHas U nuddepeHnranbHas GopMbl). Y CIOBUS Ha
TPAHMIIE IBYX MarHeTHKOB.
3akon Papanes. [Ipasumno Jlenna. CaMouHIyKIIHS.
NunyktuBHOCTH. B3auMHas uHaykuus. Bzanmuas
UHAYKTUBHOCTB. OObeMHast JIOTHOCTh SHEPTUH MarHUTHOTO
noJisi. Buxpesoe anexrpuueckoe noie. Tok cmemenus. Cucrema
ypaBHeHul Makcseruia. MarepualibHble ypaBHEHUS.
KBasucranmonapHusie TOkU. IHBapMaHTHOCTh YpaBHEHHI
MakcBesuia OTHOCUTENBHO Npeodpa3zoBanuil Jlopenua. [Ipuniun
OTHOCHUTEIIBHOCTH B AJIEKTPOJANHAMHUKE

BoroBas n kBaHTOBas ONTHKA

BoanoBoe YpaBHCHUC TJI BHGKTPOMaFHHTHOﬁ BoJiHBI. CBOHCTBA




AJIEKTPOMArHUTHBIX BOJIH. BekTop IloiHTHHTa. IHTEHCUBHOCTD
cera. D¢ dext Jlomnepa A 37eKTPOMAarHUTHBIX BOJIH.
OTtpaxkenue u npejgomiieHne ceeta. Onruueckoe n300paxxeHue.
[Tpunun @epma. Matepdepennus ceera. KorepeHTHOCTH 1
MOHOXpoMaTU4IHOCTh. ludpakuus ceeta. [Ipunnmn [roiirenca-
®penens. Meroa 308 Openens. Judpaknus Opaynrodepa Ha
nienu 1 qudpaknuonnoi pemerke. ['omorpadun. EcrecTBeHHbIN
Y NIOJISIpU30BaHHbIN cBeT. 3akoH Mamtoca. [lonspuszanus ceera
IIPY OTPaXEHUU U IIpesiomiieHuu. 3akoH bproctepa. /[BoitHoe
nydenpenomieHue. HopManabHas 1 aHOMalIbHasl JUCTIEPCUSL.
da3zoBas u rpymnmosas ckopoctu. opmyia Panesi. DneMeHThI
Dypbe - ONTHUKHU.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3aKoHbI U3ITydeHUS
abcomoTHO yepHoro tena. KBantosas runoresa u ¢popmyiia
[Tnanka. KBanToBas ontuka. ®otosddext, onbitel CTONETOBA.
®oronsl. [laBnenue cBera. KopryckynsipHO-BOIHOBOM yain3m
s ceeta. Dddext Komnrona.

KBanToBas MexaHuka
Teopus bopa. Onwitel @panka u ['epua. KopryckynspHo-
BOJIHOBOM IyasIn3M MUKpodacTull. ['unoresa ne bpois.
@da3oBas U rpynmnoBas CKOpoCcTH BoJH A¢ bpoinsa. Bonnosou
nakeT. CTaTUCTUUECKOE UCTOJIKOBAHKE BOJIH 1€ bpois.
[Tpuniun HeonpenenenHoctH ['eizenOepra. Bonnosas ¢pyHkuus,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BEIUYHUH.
Bpemennoe u craimonapnoe ypasHenue llIpeaunrepa,
KBaHTOBBIE COCTOSIHUA. KBaHTOBBIC ypaBHEHUS JBUKEHUS.
CBobonHas yactuna. Yactuia B 6€CKOHEUHOM MOTEHIINAIbHON
sme. KBantoBbiii ocimuniatop. HyneBast sHeprus, HyleBble
kosnebanus. [IpoxoxaeHue yacTuibl Yepe3 MOTEeHIIUATbHbIH
6apbep. TyHHeNbHbIN 3¢ pexT.

ATOM BOZIOpOJIa B KBAHTOBOM MexaHMKe. KBaHTOBbIE Uncia.
OpOuTanbHbI MEXaHUYECKUI U MArHUTHBIA MOMEHTHI
aJIeKTpoHa B aroMe. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHUE.
Omnpit llTepna u 'epnaxa. Cinun 3nexTpoHa. [IpuHiun
TOKJECTBEHHOCTH MUKpoyacTull. @epMUOHBI U O030HBI.
CumMeTpus BOJTHOBOW (DYHKIIMU CHCTEMBI OJJMHAKOBBIX YaCTHII.
[punnun [Taynu. O0bsicHEeHNE NEPUOANYECKON CHUCTEMBI
aneMeHToB J[.M.MenneneeBa. DHEpreTUUECKU CIIEKTP aTOMOB U
MoJieKyJL. IIpupona XuMUIECKON CBS3H.

4.3. Ilpaktuyeckue (ceMUHApCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTb, |IPAKTHYECKOU |pasjaeia
/o 3aHATHH 3aHATHAI (dac) MOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HanmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 1
1 | Masarauk MakcBeiia 4 2 1
2 | HaknoHHBIA MasgTHUK 4 2 2
3 | CTonkHOBeHHE IAPOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasITHUKU 3 2 2
5 | Ompexnenenue 3MEKTPOEMKOCTH 3 2 3
KOHJICHCATOPA
Cemectp 2
1 | Onpenenenue ropu30HTAIBHOM 3 2 4
COCTABIISIIOIICH HATIPSHKCHHOCTH MAarHUTHOTO
TIOJIsT 3eMJITn
2 | Ompenenenuie yAeabHOTO 3apsaa IEKTPOHA 4 2 4
3 | Kombnia Herorona 3 2 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO M3ITY4ECHHUSI 4 2 3)
5 | OnpezneneHue MIUPUHBI 3aNpPEIIEHHONW 30HBI 3 2 6
MTOJTYIIPOBOTHUKA
Bcero 34 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBbIM MJIaHOM HE IPETYyCMOTPEHO

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

Tabnuna 7 — Bunibel camocTodTenbHOM paboThl U €€ TPYJOEMKOCTh

Bua camocrositensHOM paboThI Bzzzo, Cemectp 1, uac Cemectp 2, yac

1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania
qucuuriaHbl (TO) 32 13 19
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 32 13 19
IToaroroBka K MpoMeXyTOYHOU 32 13 19
atrectrauuu (I1A)

Bcero: 96 39 57




5. IlepeueHn y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHAaIbl I CAMOCTOSITEIIbHON PabOThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb meyaTHBIX U SIEKTPOHHBIX YUEOHBIX N3TAHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIeH B TadIuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIM

Kom1uecTso 3k3eMILIsIpoB B
Mudp bubnuorpaduueckas ceeiika / URL ampec OndmoTeke

(KpoMe 3JIEKTPOHHBIX SK3EMIISIPOB)

CagenbeB U.B. Kypc obmielt puszuku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexanuka. MonexkynsapHas Gpusznka

CasenbeB U.B. Kypc o0mieii puznkn:
Vuebdnoe mocodbue B 3 1. 2014. T.2.
DNEKTPUUECTBO U MarHeTu3M. BOJTHBL
OnTtuHka.

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

CagenbeB U.B. Kypc o0mieii puznku:
YyeOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrToBas ontuka. ATomMHas (pu3uKa. ®O4),I'C(91), I'CU3(1)
®usuka TBeproro Tena. Guznka aTOMHOTO
S7Ipa M DJICMEHTAPHBIX YACTHUI]

CagenbeB U.B. Kypc ¢pusuku: YueGHoe

[53(075) nocodue B 3.1. T.2. DiekTpuyecTBo.
Cl12 Konebanus u Boiasl. BosiHOBas onTukKa. PO2), I'C38)
2008

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

M.: ®uz-maraur, 2015 I'C(133), 'CU3(1), IT(6)

[53(075)

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

7. TlepedyeHb AIMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOMMBIX MJIi OCBOCHHS TUCIUILIAHBI
npuBezeH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmoreka 'Y AIT
http://lms.guap.ru ®dwusuka 1
http://lms.guap.ru ®dwusuka 2

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmie 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

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUTHHE, IPECTaBICH 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 jgadoparopust «MexaHuKa» 31-04
3 Crnennanu3upoBaHHas 1adopatopust « QNEKTPOMArHeTU3M 32-04
4 CrienmanmusupoBaHHas gadoparopus «ONTHKa 32-06
S) CrneunanusupoBanHas naboparopusi «KBantosast ®usnka» 32-03, 32-05

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

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

Or11eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0ayupHas mIKana P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII

MaTepHa;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO H TPAMOTHO €r0 H3JIaraer;
«OTIIMYHO» — OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJHUTEIBHOW JIHTEPATYPHI,
«3aUTCHO» TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUICCKON

JIESITSIILHOCTHIO HAIPABJICHHS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIEHUS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

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

— JIOIIyCKAeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

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

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

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

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

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

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




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




32 VYci10BHsI BOSHUKHOBEHHUS KOJICOaHUI OIIK-1.3.1
33 Ouznyeckuil 1 MaTeMaTH4YECKU MasTHUKU OIIK-1.3.1
34 3aryxaromuye KojaeoaHus OIIK-1.3.1
35 Breinyxnennble koiaebanus. Pezonanc OIIK-1.3.1
36 CrnoxeHue Konebanuii 0qHOTO HalpaBJIeHHs ¢ oquHakoBbiMu yacTotamu | OIIK-1.B.1
37 CrnosxeHre B3aUMHO MEePIEHIUKYISPHBIX KoJeOaHnu OIIK-1.B.1
38 Bosnnbl. OcHOBHBIE TOHATHS OIIK-1.3.1
39 YpaBHeHHE OeryIieil BOITHbBI OIIK-1.3.1
40 BonnoBoe ypaBaenue. CKopocTh BOJHBI B YIPYToii cperie OIIK-1.V.1
41 DHEprus BOJIHbBI OIIK-1.3.1
42 HVHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Homnepa OIIK-1.V¥.1
44 Hudpakus BosH. [Tpuniun ['rolireHca OIIK-1.3.1
45 WnTepdepeHius BoH OT ABYX UCTOYHUKOB OIIK-1.B.1
46 Crosiune BOJTHBI OIIK-1.3.1
47 Hucniepcusi, TpymmnoBasi CKOpOCTh BOJIH 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 ITotok BekTopa E. Teopema I'aycca nis Bektopa E OIlIK-1.3.1
o1 CunoBble IMHAY U 3KBUIIOTEHLIUAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
52 CnenctBust u3 TeopeMsl I'aycca OIIK-1.3.1
53 Hanpsok€HHOCTD M MOTEHIIMAT 3JIEKTPUUECKOTO U0 OIIK-1.3.1
54 DNEeKTPUYECKUI TUTIOb BO BHELITHEM I10J1€ OIIK-1.3.1
55 [TpoBOAHMKH B 3JIEKTPUUECKOM T1OJIE OIIK-1.3.1
56 Husnextpuku. Bextop snexrpudeckoit maayknuu. Teopema ["aycca s OIIK-1.3.1
BekTopa D
57 ['pannunble ycnoBus 1ig BekTopoB D u E OIIK-1.3.1




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

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




17 OHeprus MarHUTHOT'O TOJIS OIIK-1.3.1
18 BuxpeBoe asekTpudeckoe mose OIIK-1.3.1
19 Tok cmemeHwust OIIK-1.3.1
20 YpaBHeHuss MakcBellia OIIK-1.3.1
21 BoaHOBOE ypaBHEHHE AIEKTPOMArHUTHOTO TTOJIS OIIK-1.3.1
22 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH OIIK-1.B.1
23 3aKOHBI PEJIOMIICHUS i OTPAXKCHHSI CBETA OIIK-1.3.1
24 KorepenTHocTh cBeTa OIIK-1.3.1
25 Wutepdepentiys cBera OT IByX HCTOUHUKOB OIIK-1.3.1
26 Hudpakius. [puanun Nolirenca — Openens OIIK-1.3.1
27 3onbl Openens. Judpakuus Opaynrodepa Ha mienu OIIK-1.3.1
28 Jlucniepcus ceeTa OIIK-1.3.1
28 JlubpakiuoHHas peméTka OIIK-1.V¥.1
29 [Tonspuzanus ceta OIIK-1.3.1
30 Crernens nosisipu3auu. 3aKkoH Mamtoca OIIK-1.B.1
31 TennoBoe n3myyeHne OIIK-1.3.1
32 3aKOHBI U3Ty4eHUs a0COTIOTHO YEPHOTO Tena OIIK-1.3.1
33 ®opmyna Penes — xxunca. Pacipenenenue I1nanka OIIK-1.3.1
34 dotosdp ekt OIIK-1.3.1
35 TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHUE OIIK-1.3.1
36 ®oronsl. KopryckynsipHO — BOJTHOBOU Ayanu3M JAJisl CBETa OIIK-1.3.1
37 Oddext Komnrona. Omnupryeckue 3akoHOMepHOCTH B ciekTpax atoma | OIIK-1.V.1
BOJIOpOJIA
38 Monens aroma o Tommcony OIIK-1.3.1
39 Mogens atroma o Pesepdopay. [Tocrynarer Bopa OIIK-1.3.1
40 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
41 Bonns! ne bpoitns OIIK-1.3.1
42 BonnoBas pyHkims OIIK-1.3.1




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

[lepeuenr TeM [l KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO TPOEKTUPOBAHMUSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i1 [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITOIHEHUS
B KypCOBOM paboTHI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl  [u1si  IpOBEIEHHs MPOMEXKYTOYHOM arTecTalvu B BHJE TECTUPOBAHUS
npeCcTaBICHBI B TaOwie 18.

y Kon
Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
WHJUKAaTOpa
Tect 1
1 BonnoBast pyHKIHS 1OKHA OBITH: @) TOJIBKO KOHEUHOM; OIIK-1.B.1
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HENIPEPBIBHOW, OJTHO3HAYHOM.
2 Bri6epuTe npaBmiIbHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-1.B.1
HEOIIPEIEICHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h, B) AX‘At>h, 1) AE-At>
h
3 Kakoe kBaHTOBOE 4MCII0, 3a4a1011I€€ COCTOSHUE AJIEKTPOHA B aTOME OIIK-1.V.1
BOJIOPO/Ja,

oIpeiesisieT 3HaUCHUE ero SHepruu?  a) [J1aBHOE KBAaHTOBOE
gucno. 0) OpOuranbHOE KBAaHTOBOE YMCIIO. B) MaramrHoe
KBaHTOBOE uncyio. T) CHMHOBOE KBAHTOBOE YHUCIIO.

4 JIJIst p — COCTOSIHUS 3JICSKTPOHA B aTOME OPOUTAILHBI MOMEHT OIIK-1.B.1
uMmnyJsbca Ly paBeH:

a) 0, 6) 713, B) 12, r) h (h — nocrosnnas [lnanka)

3) depMUOHAMHU ABIISIOTCS: @) BCE pa3psyKEHHbIE YaCTULIBI, 0) OIIK-1.V.1
YaCTHULBI C MTOJIYLEIBIM CIIUHOM, B) YaCTHULbI C LIETBIM
CIIMHOM, T') HEITpaIbHbIEC YaCTUIIBI

6 Cranuonapnoe ypaBHenue llpénunrepa umeer Bua: a) Ay+ Uy = OIIK-1.B.1
L 2

Ey;  6)=—— Ay+ Uy =Ey B) Ayt TT(E—U) y=0;T1)
m F

;1:2

Zm

a¥
AP+ UY =ih —=, te y =y (x,y,2); ¥ = (X,y,2,0);

U — norenuumanbHas sHeprusi;  E - nonHas sHeprus

7 DJEeKTPOH B aToMe HaxoauTcs B d-coctosiHuu. Onpeaenure OIIK-1.B.1
MaKCHMaJIbHOE 3HaYEHHUE NMPOEKIIMM MOMEHTa UMITyJIbCca Ha
HaIIPaBJICHUE BHEIIHETO MAarHUTHOTO TOJIS:

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

8 Yacruiia B MOTCHIHAIBHOMN sIMe MTMPHHOM | HAXOAUTCS B OCHOBHOM OIIK-1.V.1
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOKICHHUS YacTHIIBI B HHTEpBate 0<x<I
MaKCUMaJbHa TpH

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

Tect 2

1 KakoB ¢uzndeckuii cMbICs BOJTHOBOM QyHKIMH? OIIK-1.B.1
a) MukpouacTHIla npeAcTaBisieT coO0l BOIHOBOI makeT.  0)
KBaapat Moayns BoJIHOBON (YHKLIMHU ONpPEeNseT IIIOTHOCTb
BEPOATHOCTH  OOHApy>KEHHUsS 4acTUIl  B) AHcCamMOJIb 4acTHUIL
BeAET ceOsl Tak JKe, Kak BOJIHA.

2 Bri6epute npaBusibHy0 GOPMYIUPOBKY A7 COOTHOIIEHUS OIIK-1.B.1
HEOIPENEICHHOCTEN I YaCTHULIBI JIETALIEH BIOJIb OCH X ...

a) Ax*AP>h, ©6) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h.

3 Bpemennoe ypaBuenue llpénunrepa nmeer Bua: OIIK-1.V.1




AT i a2

a)— - —=-— AY+ UY¥Y 0)— AY+U¥=1h
i dt 2m 2m
a¥
at’
2m ., d¥
B) AY+ 32 Y-U=-1h PR Y =Y¥(x,y,z,t); U=U(X,y,z,1)
4 PangunanbHas mioTHOCTb BEPOSITHOCTH JJIsl OCHOBHOI'O COCTOSIHUS OIIK-1.V.1
AJIEKTPOHA B aTOME BOJIOPO/Ia UMEET MAKCUMYM TIpH: a) ¥ = 213, 0)
r =22 B)r =7 (I — paccTOsHUE dIEKTPOHA JI0 A/Pa, 1i — MEPBHIii

-
&

OOPOBCKHI painyc)

3) 6. bo3oHamU SBIISIOTCS: ) BCE Pa3psOKECHHBIC YACTULIBL, 0) YaCTHIIBI OIIK-1.B.1
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C LIEIBIM CIIMHOM, T)
HEUTPAJIbHBIE YACTULIbI

6 7. 3anoJIHEHHOMN AJIEKTPOHHON 000JI0YKE COOTBETCTBYET IJIaBHOE OIIK-1.V.1
KBaHTOBOE uncio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU
000I104Ke, KOTOPbIe UMEIOT OJIMHAKOBBIEC KBAHTOBBIC UHCIIA

1
m. 2—5 a)2; 0)9; B)I18
7 8. YacTHiia HaXOAUTCS B MOTCHIIMAIBHOW SME MIUPUHOH . OIIK-1.B.1

CootBercTBrEe MeX 1y YnciioM N Touek, r/ie BOJIHOBAsK (DYHKITHSI
obparaercs B HyJb B uHTepBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITISUT TaK

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

8 12. CnHOBOE TUPOMArHUTHOE OTHOIICHHUE JIJIsl AJIEKTPOHA PaBHO: OIIK-1.V¥.1

g g 2s
a) ame’ 6) ;’ B);

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HpPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluy 00yJarommxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SCHOE HW3JIOKEeHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOH JICKITUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JWCIHUILIAHBI, METOJIOB HAyYHOTO TIO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEeKIUsl BBIMOIHIET METOAOJIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[LranupyeMsl pe3yabTATEL IPYU OCBOEHUH 00YUAIOIMMCS JIEKIIMOHHOIO MaTepraa.




— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

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

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONIMKaiIIKe Tobl;

— 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.

JleKMOHHBI ~MaTepuad MOXKET COINPOBOXKAATHCS JEMOHCTpalueill CilaioB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

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
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAIUTUYECKON YacCTeW U KOHTPOJIBHBIX MEPOIPUATHI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAHOM M OTHOCUTCS K CpEeACTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33Ja4 y 00y4aroIerocs:

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

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MHpOpMAIMH 110 U3y4yaeMOW JUCIUIINHE;

— 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 dusmnka oKeH BBIIOJHUTH ONPEEIIEHHOE YHCIo JabopaTtopHbix pabdor. Ha
KOKIYI0 J1abopaTOpHYH pabOTy IUIaHUPYETCS HE MEHee [BYX 3aHATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHHWI, M OJHO — Ha 3amuTy ordeta. OTYeT MUIIETCS HE BO BpPEMS
3aHATHI, a JOMa WK B ONOJIMOTEKE.

B nagane cemectpa 10 Hayana 3aHATAN CTYACHT JODKEH OBITh MPOMHCTPYKTUPOBAH TIO
TEXHUKE 0€30MacHOCTH MPHU MPOBEICHUU JTA00paTOpHBIX paboT mo ¢usmke. [IpoxoxacHue
WHCTPpYKTaxa (UKCUpYETCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbcsl.

B nabGoparopuio CTyA€HTHI JOJDKEH HNPUXOJIUTH MOJATOTOBICEHHBIMH K Ha3HAYE€HHOMN
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHE PabOThl U TEOPETUUYECKUE CBEACHUS U3



COOTBETCTBYIOIIETO paszfena Kypca. He 3a0bpiBaiiTe 0 pEeKOMEHJOBAaHHOW JIUTEpaType M
00s13aTeIbHO TIOy4YnTe B OMOIMOTEKE BCE MOCOOMS, BRIITyCKaeMble Kadeapoi.

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

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEA0BATh;

Kakas LeJib Iepe/l HUM MOCTaBJICHA,

KaKUMH MPUOOpaMH U KaK BEAyTCs U3MEPEHUS;

KaK CcJIeyeT MPOBOJUTH SKCIIEPUMEHT.

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

B mpormecce BbIMONHEHHS J1a0OpAaTOPHOW pabOTHl HYKHO 00s3aTE€bHO 3aIlOJTHUTh
MIPOTOKOJI M3MEPECHHH. Y KaXKJOro CTyACHTa MPOTOKOJ H3MEPECHHH JOJDKEH OBITh CBOM;
BEJICHUE OJHOTO MPOTOKOJa HECKOIBKUMH CTYJEHTaMHU BMECTE He aomyckaeTcs. [IpoTrokon
BeneTcs Ha mucTe GpopmaTta A4. B mpoTOKoJIE TOKHO OBITh OTPayKEHO:

TOYHOE TMOJHOE 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 HAOJIIOACHUN U JaHHBIX KapaHAaIlloM He JOMYCKAeTCs, KapaHaaloM MOXKHO
JIUIITh YePTUTH TAaOIUIBI B Tpaduku. BeneHne «4epHOBUKOB MPOTOKOJIA» U MEPEIUCHIBAHNC
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 00513aTEILHO JAaeTCs Ha MOAMKCH MPENOo1aBaTelo.
be3 »TOif moamucH TPOTOKON cuuTaeTcs HeaeucTBuTenbHBIM. [loamuchk cryaeHTa B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYACT 3a BCE IMPOBEJCHHBIC W3MEPEHUs, a TMOAMNHUCH
MpenoiaBaTelisi 03HayaeT, yTo paboTa NeUCTBUTEIHHO BBIMOJIHSIACH U YKa3aHHBIC 3HAUCHUS
JEHCTBUTENBHO MOTYyYEHBI MMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKO.

[To pesympraraM, 3a)UKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHI, CTYACHT JOMa ITHIIET
OTYET ¥ 3alUIIaeT ero Ha ciexyronieM 3aHatud. [Ipu 3ammre oT4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPWUU HM3Y4aeMOTO SBIICHUS W IO TIOJYyYEHHBIM pe3ysibTaraM. 3a
MPUHSATHIN OTYET MPENOJaBaTeNb BBHICTABISECT CTYACHTY OIEHKY W IIOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHUE CJICTYONIeH J1a00paTopHOi pabOoTEHI.

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



2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JOKHO  ObITh  KpaTkuM.  ClenyeT — OrpaHHYMTHCS
(GYHKIIMOHATEHOW MIIM JIEKTPUUYECKON cXeMO# ycTaHOBKH. He Hy»KHO MpUBOANTH BHEIIHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT M TIEPEUNCIUTh U3MEPUTETIHHBIC
npubopsl B TaONUIE TEXHUYECKHX XapaKTePHCTUK, TEPEHECeHHOW U3 TMPOTOKOJIA
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmu Ha3pIBAIOTCS TOJBKO T€ (POPMYNBI, MO KOTOPBIM HEHNOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCenyeMblX BennunH. CreBa B Gopmyiie JOMKHO CTOSITh TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore mim m3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBog popmyn u mpoMeKyTOUHbBIE BRIPAKEHHS B 3TOM pa3fielie 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 U3MEPEHHBIE M BBHIYMCIICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO TPEICTaBISATh B BUIE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HEINB3S OCTABISATH JIMIIHHUE ACCITHYHBIC pa3psnabl (moapobHee 00
ATOM TIOWJIET peub HIKe). B paboTe MokeT ObITh HECKOJIBKO 3aJIaHHi, BCE OHU JOJIKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta IOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpUMEpPa MO Kaxaoi (opmyne. DTOT pas3zien HYKEH ISl TOro, 4TOObI
npernojaBaTeNlio ObUIO JIerde HAaWTH OMHMOKY B BBIUMCICHHUSX WIA H3MEPEHUSX, €CIH
TaKOBBIE BCTPETATCSI.

6. BeruucieHnue morpeniHocTen.

B ostomM pasmene ordera MOMDKHBI OBITH TPEACTaBICHBI (OPMYIBI, 1O KOTOPHIM
IpOBOAMJIACE MaTeMaTHdeckass oO0paOoTka pe3ysibTaroB 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 CHOXHBIA Ansi cTyfaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OO0JIbIIIE BCETO OMMOOK. Teopus MOrpentHocTeil 0OBIYHO ObIBAaCT HamMcaHa
JUIL TIOATOTOBJIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKOM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAaXXHOE IO ATOW TEME M W3JIOKUTH
MaTepuai Mo BO3MOXHOCTH TPOCTO.

7. I'paduku U pUCYHKH.

He6onpmme rpaduku 1 pucyHKu pa3MeniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJIATCS HA OTICIBHOM JjHcTe. B a1000M ciyyae OHM JOJKHBI OBITH MOJANHUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTerabHO
BBITIONTHSIOTCS HAa MIJUTUMETPOBOM Oymare. Ha kakaoii ocw JOMKHO OBITH 00O3HAYCHO,
Kakas BeJIMYMHA U B KaKUX €IMHUIAX BJOJb HEE OTKJIaabIBaeTcs. Ha caMux OCSIX TOJIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIe Ha ONBITE 3HAYCHUS
MOJANUCHIBATh HAa OCsAX He ciuenyer. Ha rtpaduk o00s3aTeIbHO HAHOCSTCS — BCE



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

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYKIECHUE, BEIBOIBI.

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

Ecnu u3mepenus: NpoBOIWINCH Pa3HBIMH METOJIaMH, TO 00s3aTENbHO HY>KHO CPaBHHUTH
3TH PE3yJIbTaThl U UX MOTIPEUIHOCTH, CAEaTh 3aKIOYEHHE, KAKOW METOJ JIydlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOH BENUYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OIBITE 3HAYCHHEM M JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYCHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B pabore 3Ha4eHUs1 OJHOM U TOW K€ BENWYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEeHTHPOBAaHHOE 3aKJII0YEHHE 00 UX COBIAJICHUH UJIM HECOBIIAICHUU.

B cnyuae, xorma Mexay CpaBHUBAaeMbIMHM BEJIMYMHAMU HUMEIOTCS HEIOMYCTUMBIE
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 pa3zeiie HeoOX0IuMO 1aTh 0OOCHOBAHHBIA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k opopMIIEHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

Otuer no naboparopHoii paboTe AOKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTopoHbl. Ilo Kpasim nucTa 1oJKHA OBITH OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)XHO, HO U
3acTynaTh 3a HEe HE CieayeT. B pamke B BEpXHEM ToOJie HYXXHO JIHMIIb MMOCTaBUTH HOMED
ctpanunbl. [IpoHyMepoBaHHBIMH TOJDKHBI OBITH BCE JUCTBHI 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
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIC» OIIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OoTHOCUTCS K (hopMynaM, KOTopble Brl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH MOJACKaXKET WM IPOBEPUT, MPAaBUIILHO U y Bac
MOJTyYUIIOCh.

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

Mertoanueckue yKa3aHusl 110 BBIIOJTHEHHIO JJa0OpaTOPHBIX padOT MPUBEICHBI B CIEIYIOLINX
nocobusx umeromuxcs B onommorexke ['Y ATl B Hare4aTaHHOM H SJIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanus n Bonubl. MonekynspHas ¢usuka. JlabopaTopHblid MpakTUKyM

//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. DnextpuuectBo W MarHetusM. JlaGopatopubiii npaktukym// /E.H. Kornukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umnxkas, H.IT. JlaBpoBckas, H.H.



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

3. BonmnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkos, WM.II. KpekryHoBa,
H.IT1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 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. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

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

s oOyvarommxcsi 1Mo 3ao4Hoil ¢opMe 0OydeHHs, caMOCTOSITeNbHAas pPaboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHUHU, 0OecreyrBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

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

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHUILINHE;

— 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 KOHTPOJb KaydecTBAa 3HAHUHI
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJSI 3HAHWM OOYYaroLIUXCs SBISETCS YCTHBIH
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYLIETO KOHTPOJs MOTYT OBITh Oecelbl NpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIYXaT OCHOBOM AJI MPOMEKYTOUHON
aTTeCTallMU: MOJIyYE€HHUs 3aueTa WIM JOMYyCKa K 3K3aMeHy WU Au(PepeHIHpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

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

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTECTALIUH.

[Ipomexyrounas  artectanus  oOydarlolIuxcst — MpeaycMaTpuBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX ¥ OKOHYATENbHBIX Pe3yJbTaToB 0OyueHHs 1Mo aucuuruinHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHWH, MOJy4YeHHBIX OOydYalolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh HUX JUIS pEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,



«XOpPOIIO», «YAOBIETBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO». DK3aMEH MOXKET NPOXOIUTHh B
BHJIC YCTHOTO OIIPOCa MJIM TECTUPOBAHUSI.

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyYaroIMMCs ITPHU U3YYECHUH AMCLUIUIMHBI, IPH BBIIOJIHEHHH KYyPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTUK C ATTECTAMOHHON OLIEHKOM
COTIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHHOY, KHEYAOBICTBOPUTENLHOY. [ndepeHnnansHbIit
3a4eT MOKET MPOXOHUTH B BUI€ 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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