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AHHOTaUs

Jucrumnza «Pu3nka» BXOAUT B 00pa30BaTEIbHYIO TPOTPaMMY BBICIIETO 00pa30BaHHS
— mporpaMMy OakajaBpuaTa [0 HampaBlIeHHIO moArotoBku/ crernuanbHoct 11.03.01
«PangnorexHuka» HampaBieHHOCTH «PaJnOTEXHUYECKHE CpEICTBAa Iepeladd, NpuemMa |
00paboTKK CUTHAIOBY. JluciuminHa peanusyercs kaenpoit «Ne3y.

JlucrurvHa HareJaeHa Ha JOPMUPOBAHUE Y BBITYCKHHUKA CIIETYIONIMX KOMIIETCHIINH:

OIIK-1 «Cnoco0eH nCnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTeMaTUKH JUIS PELICHUS 3a7a4 HH)XEHEPHOH eSITEeIbHOCTI

OIIK-2 «Crnoco0OeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCTIOJIb30BATh OCHOBHBIE TPHUEMBI 00Pa0OTKH U MPEICTABICHUS MTOTyYSHHBIX JaHHBIX)

ConepxaHue IUCHMIUIMHBI OXBaTBIBAET KPYr BOMPOCOB, CBA3AHHBIX C IMpoOIeMamMH
obmelt hu3uKH.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
y4eOHOro mporecca: JIeKIuH, 1a00paTopHble paboThl, TPAKTHYECKUE 3aHSITHUS, CAMOCTOSTEIbHAS
pabora.

[TporpamMmoil AMCHUILIMHEI TPETYCMOTPEHBI CIEIYIOUIME BHIBl KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TPyJO0EMKOCTh OCBOEHHS JAUCLUIUIMHBI cocTaBiseT 12 3adeTHbIX eauHun, 432
Jaca.

SI3bIK OO0Y4EHHSI IO AUCIUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPE/ICTaBJICHUE BO3MOXKHOCTH CTYJCHTaM pPa3BUTh M IPOJEMOHCTPUPOBATH HABBIKKM B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC
TCXHUYCCKUX NUCLUIIIINH.

MO P>KUBAIOIIEH

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOTrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU MM UX YacTsAMU. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma)
KOMIICTCHITHH

Konn
HanuMEHOBaHUE
KOMIIETEHIIUU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

O6menpodeccruoHanbHbIE
KOMITCTCHIIHH

OIIK-1 Cnocoben
UCIIOJIb30BaTh
MOJIOKEHUS, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HAYK
Y MaTeMaTUKH JIJIs
penieHus 3aaa4y
WHXXEHEPHOM
JIeATeTbHOCTH

OIIK-1.3.1 3HaTh (hyHIaMEHTAIbHbBIE
3aKOHBI MPUPOIBI U OCHOBHBIC (PU3HUSCKUC
M MaTeMaTHYECKHUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHSTh (hpU3HIECKHe
3aKOHBI U MAaTEMATHYECKHE METOIBI JJIs
pelIeHus 3a/1a4 TEOPETUIECKOTO U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BnageTh HaBBIKAMH
WCITOJIB30BaHUS 3HAHUHN (U3UKH U
MaTEeMaTHUKH TP PEUICHUU TPAKTUYECKUX
3a1a4

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
CaMOCTOSITEIILHO
TIPOBOJIUTh
9KCIICPUMEHTAIbHBIC
UCCJIEIOBAHMS U
HCITOJIB30BaTh
OCHOBHBIE TIPUEMBI
00paboTKu u
Npe/CTaBICHUS
MOJYYEHHBIX JTAHHBIX

OIIK-2.3.1 3HaTh OCHOBHbIE METO/IbI U
CpEeCTBA MPOBEIECHUS IKCIIEPUMEHTAIBHBIX
WCCIICIOBAaHMIA, CHCTEMBI CTaHIAPTH3AIMH U
cepTudurann

OIIK-2.Y.1 ymets popmynrpoBaTh B
paMKax MOCTaBJICHHOM LIE€IH TPOEKTa
COBOKYITHOCTH B3aMOCBSI3aHHBIX 337134,
o0ecrneunBaroIlnX ee JOCTUKEHUE;
OILICHUBATh JOCTOWHCTBA U HEJIOCTATKH
BO3MOJKHBIX BAPHAHTOB PELLICHUS 3a]1auH;
OTIPENIENATh OKU/IaEMbIE PE3YIIbTaThI
pelleHMs BbIIETICHHBIX 3a/1a4; BEIOUPATh
CrocoObl ¥ CpeACTBa U3MEPEHUN U
IIPOBOJIUTH SKCIIEPUMEHTAIbHbBIE
WCCIICIOBaHHS

OIIK-2.B.1 Bnagets cnocobamu 06paboTKu
Y TIPE/ICTABJICHUS TIOTYYECHHBIX TAaHHBIX U
OLIEHKU MOTPEIIHOCTH PE3yJIbTaTOB
N3MEPEHUI

2. Mecro nuctuIuIHHEL B cTpykType OI1
JlucuumimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:




— « Maremaruka. AHanUTHYECKas TEOMETPHS U JIMHEHHast anredpay,

— « MaremaTuka. AHaTUTAYECKass TEOMETPHS U JIMHEHHAsI anredpay,

- «Maremaruka. TCOpI/IH BepOﬂTHOCTeﬁ U MaTeéMaTH4YCCKasl CTaTUCTHUKA.

3HaHI/I${, IIOJIYYCHHBIC IIpHU H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX OUCHUIIINH

- « :‘)J'IGKTPOTCXHI/IKa»,

- « :‘)HGKTPOHI/IKa»,

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIMHBI, TPYIOEMKOCTH OT/ACIbHBIX BHIOB y4eOHOMH
paboTHI MO TUCHHUILIMHE (M paclpeieieHUe ITOM TPYI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

. TpymoeMKOCTb IO ceMecTpaM
Bun yuebnoit paboTbl Bcero Ng}ll N No3
1 2 3 4 5
Oowasn mpyooemKocmb oucyunIuHbl, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHCJIC:
nexmu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3aastus  (113), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnan paboma, Bcero (4ac) 93 22 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3., OK3.
DK3.*%*) OK3.
[IpuMeuanue:  KaHIWIATCKHI SK3aMeH
4. CoaepskaHue TUCHUTUTHHBI
4.1. PacnpeneneHue TPYyIOSMKOCTH JUCIUILTAHBI IO pa3/eiiaM U BUIAM 3aHITHIA.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pazgensl, Templ quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(dac)
Cemectp 1
Paznen 1. Mexanuka 11 8 7 8
Pasnen 2. KonebGauus v BOJIHBI 11 6 7 7
Paznen 3. MonekynsapHas dhu3nka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2




Pasnen 4. DnekTpu4ecTBO 11 7 8 10
Pasznen 5. Maruetusm 11 8 6 11
Pasnen 6. Onrrka 12 2 3 10
Hrtoro B cemectpe: 34 17 17 31
Cemectp 3

Pazzen 7. KBanroBas onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructudeckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40

Hroro | 102 51 51 0] 93

HpaKTquCKaﬂ IoATrOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIITOJIHCHUHA

o0y4armuMucs

OMpEeACNEHHBIX  TPYOOBBIX  (PYHKIMIA,  CBSI3aHHBIX C  Oymyuiei

Ipo(heCCHOHATBHOMN NEeITebHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka

[Ipenmer mexanuku. Mexanuyeckoe aBukeHue. llonsthe coctosiHus u
JNETEPMUHU3M B KJIACCHUYECKOW MEXaHUKE. YpaBHEHUS ABWXKEHUS. [ paHUIbI
IIPUMEHUMOCTH  KJJACCUYECKOM MEXAaHMKHU. PelsTUBHCTCKass M KBaHTOBas
MEXaHUKa

KunemaTtuka nBmwxeHus MaTepuaqbHOM TOYKU. CKOPOCTh U YCKOPEHHE.
HopmanbHoe u kacarenbHOEe YCKOpeHHs. Paauyc KpHUBU3HBI TpPaeKTOPHUHU.
OcHoBHasl 3ajjaua KMHEMAaTUKH MaTepuanbHOM TOukH. KuHemMaTuka IBUKEHUS
abCOJIOTHO TBEpJOro Tena. BpaleHue TBepIOro Tena BOKPYT HEMOABMIKHON
ocu. CBsI3b JIMHEWHBIX U YIJIOBBIX BEJIMUMH IIPU BpaIlaTeIbHOM JABUKEHUH.

WNuepunanpHele cucteMbl oTcueTa. OCHOBHBIE 3aKOHBI KJIACCHYECKOMN
IUHAMHUKU - 3akoHbl HproroHa. OcHOBHas 3ajaya JUHAMHUKU MaTepuaibHOU
Touku. Hemnepuuanbuble cuctemsl orcuera. CHilbl MHEPLUUHU. 3aKOH COXPaHEHUS
umnyinbca. Llentp macc u ero npuxkenue. Cuctema LeHTpa Macc.

Mexanunueckas pabota u MomHocTb. Kunernueckas sueprus. [lons cu.
KoHcepBaTuBHBIE M JMCCUNATUBHBIE CUIBL. Y CJIOBHE INMOTEHIUAIBHOCTH I1OJISA
CWI. 3aMKHYTBIE U HE3aMKHYTbIE€ cucTeMBl. [loTeHImanbHas 3HEPrUsl CUCTEMBI.
CBs3p MEXIY MOTEHUMAIBHON YHEPTUEH M MOJEM KOHCEPBATUBHBIX CHJI. 3aKOH
COXPAaHEHHUS MEXaHUUYECKOM 2Heprun. CUCTEMBI €MHMUII.

MoOMEHT CcWJIBI U MOMEHT HUMITYJIbCA. YPAaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTAa WMIyJbca. MOMEHT UMIyJbca TBEPAOTO Tela
OTHOCUTEIbHO HEMOJBMKHOM och. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMUKH BpaIlaTEIbHOTO JBUKEHUS TBepAoro Tena. KuHeTnueckas sHEprus
BpALIAIOLIErocss TBEPJAOTO Teyd. YPaBHEHHUs IBHKEHHS U YCIOBHUS PaBHOBECHS
TBEPJOTO TeJA.




[Ipuntun  otHOcuTenbHOCTH [ammies, mnpeoOpazoBanus [ ammmes.
[Toctynatel crienuanbHON Teopunu OTHOCUTENBHOCTH. [IpeobpazoBanus JlopeHia
n crnenctBusg U3 HUX. OCHOBBI PENSATUBUCTCKOM MexaHUKU. MHTepBai, ero
WHBapUAaHTHOCTh.  PenaruBuctckuit  umnynbc.  OCHOBHOE  ypaBHEHHUE
PENATUBUCTCKON NUHAMMKU. KuHeTHndeckas sHeprusi peasiTUBUCTCKONM YaCTHIBI.
Cs3b Maccel U dHepruu. CBsi3b MEXKIY SHEPrHel M HMITYJIHCOM YaCTHUIIBI.
OcHoBHbIE HJien 001Iel TeOpUH OTHOCUTEILHOCTH

Pasgen 2

®duznka KkoaebaHu U BOJIH

['apmMoHMUeCKUHd M aHTFapMOHMYECKMHM OCHWILIATOP (MaTeMaTHU4YECKUn
MasiTHUK, (U3NYECKUN MAasTHUK, KojeOaHus MOJ IEHCTBUEM YHPYTOW CHIIBI).
Cnoxenue kosneOanuii. DU3MYECKHI CMBICI CIEKTPAIBHOTO Pa3IOKCHHUS.
HuddepennmanbHoe  ypaBHeHHE  KoseOanwii. CBOOOJHBIE, 3aTyXaroIIue
Kosebanus. BeinyxaeHnsie konebanus. Pesonanc.

Kunemartnka BOTHOBBIX IIPOLECCOB (IUIOCKHUE U ChEepUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipunuun cynepnosunuu. DHeprus BojaHsl. [ToTok
sHepruu. IHTeHCUBHOCTH BOJIHBL. CTOsi9ast BOJIHA. 3BYK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOW BOJHBL. D¢ ekt Jlomnepa 1iist 3ByKOBBIX BOJIH

Pasnen 3

MomnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
coctosiHus. BHyTpenHsisi sHeprusa. KosmdectBo Tternorsl. PaGora Tena npu
u3MeHeHun ero obbema. [lepBoe Hauano TepmoauHamuiku. TemmepaTypa u
BHYTPEHHSAS HHEPIrus Kak (QYHKLUUS COCTOAHUA. TerIoeMKOCTb. DHTPONHMSL.
Bropoe u tperbe Hauana TepmoanHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [Topsanok n 6ecopsiok B npupone. TepMoanHamMuueckue GyHKIUH.

WUneanpHplii 123  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSISI SHEprus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaTbl, paboTa MNpH pa3IMyHBIX IPOLECCaX,
sHTpomnus). BeposarHocts u ¢uykryarun. Pactipenenenus Makcsemia. Ckopoctu
TEIUIOBOIO JIBWKEHUS MoOseKyld. CpenHsss KUHETHUYECKas SHEPIHUs MOJIEKYIL.
OcHOBHOE ypaBHEHHE KMHETUYECKOI Teopuu HaeanbHbIX razoB. Pacnpenenenue
bonbumana. DHTponus U BeposATHOCTH. Da30Bble paBHOBECHS U NPEBPAILCHUS.
DneMeHThl HEpaBHOBECHON TEPMOJMHAMUKU. SIBIeHUs epeHoca, KHHETUYECKUE
asieHus. KonneHcupoBanHoe coctosHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
U ra3os.

Pazgen 4

DNEKTPUYECTBO.

DneKTpocTaTMKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTrO
sapsia. 3akoH Kynona. Cucremsl enmuun. ITpuHuun cynepnozunun. CHCTEMBI
BAPSKEHHBIX YaCTHI]. DJIEKTPUUECKUH JUIOJbL. PaboTa CHl 3JI€KTPOCTaTHUECKOTO
mons. TeopemMa o0 UMPKYIALUMM BEKTOpa HamnpsbkeHHOcTH. IloTeHnmanbHOCTH
BIICKTPOCTATHUECKOT0 NoJsl. HanpskeHHOCTh M MOTEHIHAJ 3JIEKTPOCTATHUECKOTO
10711, CBA3b MexXay HuUMHU. Teopema ["aycca [uist 2JIEKTpPOCTaTHYECKOTO IO B
Bakyyme. [Ipumenenue reopemsl ['aycca k pacdery nosien.

DnexTpocTaTuka B BemlecTBe. Tumbl auanekTpukoB. llomspusanus
IdNeKTpukoB.  CBOOOOHBIE M CBsi3aHHBIE  3apsiabl.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTb.  JIMdneKkTpuueckass  NPOHHULAEMOCTb.  DIEKTPUYECKOE
cmemienue (uaykuus). Teopema I'aycca It 3EKTpUYECKOro TOJA B
IUDJIEKTPUKE. Y CIOBUS HAa TPAHULIE pa3zelia ABYX IWUAIEKTpUKOB. [Tosne BHyTpH
MPOBOJAHMKA H Yy ero mnoBepxHocTu. OOmas 3amadya dJIEKTPOCTATHUKH.
DNEeKTPOEMKOCTh IPOBOIHUKA.

KonneHcaropsl. DHEprust CUCTEMBI JJEKTPUYECKHUX 3apsAJI0OB. DHEPTHs
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHash MIIOTHOCTh JHEPTUM  AJNEKTPHUECKOTO
OIS

YcnoBus ~ CyHIECTBOBaHHUSl ~ DJEKTPUYECKOTO  TOKA.  YpaBHEHHE




HENpPEepbIBHOCTH.  DIEKTPOJBMXKYyIIas cuiaa. HenmoreHnuambHOCTH — MoOJIs
CTOPOHHHMX cwiI. 3akoHbl Oma wu Jxoyms-JleHna B UMHTErpaJlbHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIIeKTpOANHAMUKA

MarnuTocraruka B Bemectse. HamarnnueHHOCTb. MoJIeKyIsipHbIE TOKH.
MaruvuTHass BOCHPUMMYMBOCTh. MarHuTHasi NpOHUIIAEMOCTh. HanpsikeHHOCTh
MarHMTHOTO Mojs. JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSALHMH BEKTOpa HAMPSKEHHOCTHM MAarHUTHOrO MOJsi (MHTErpajbHas U
muddepennmranbaas GopMbl). Y CI0BUS Ha TPAHMIIC IBYX MarHETHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzaumuaas nHayktuBHOCTh. OObeMHas IIIOTHOCTD SHEPTUU
MarHutHoro noss. BuxpeBoe snekrtpuueckoe nose. Tok cmenienus. Cucrema
ypaBHeHul MakcBemia. MaTtepuaiibHble ypaBHeHUs. KBa3uctaumoHapHbIEe TOKH.
WuBapuaHTHOCTh ypaBHEHHMI MakcBemia OTHOCHTEIBHO IpeoOpa3oBaHUN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJUHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHeHME Uil AJIEKTPOMArHUTHOM  BOiHBL. ~ CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. Bekrop [loitHTiHra. IHTEeHCHMBHOCTH cBeTa. D dekT
Jomnepa sl 3JE€KTPOMarHUTHBIX BOJH. OTpakeHHWE U IPEIOMJICHUE CBETA.
Ontuueckoe wu3obpaxkenue. llpunnun @Depma. HWHTEepdepeHuus cBera.
KorepentHocts u  MoHOXpoMmMaTHuHOCTb. [udpakmus csera. [IpuHiun
I'rofirenca-®penens. Meton 300 @penenst. Judpaknus Opaynrodepa Ha mmIean
u audpakuuoHHoN pemietke. ['onorpaduu. EcrecTBeHHBINH M MOISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonsipuzanus cBeTa Npu OTPAKEHUU U IPEIOMIICHUU.
3akon bprocrepa. [IBoiiHoe nyuenpenomienue. HopmanbHas u aHoMamnbHas
mucnepcus. @azoBast u rpynnoas ckopoctu. @opmyna Panes. Dnementsl @ypne
- OIITUKH.

Pasnen 7

KBanToBas ontuka

TennoBoe wu3nyyenue Ten. 3akoH Kupxroda. 3akoHbl H3Iy4YeHUs
abcomoTHO uepHoro Tena. KBantoBas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. Porospdexr, onbiTel CroneroBa. @oroHsl. JlaBneHue cBeTa.
KopnyckynspHo-BoiaHOBOM ayanusm ais ceeta. Dpdext KomnrToHa.

Pasgen 8

KBaHTOBas MexaHuka

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®a3zoBas U rpymnmnoBasi CKOPOCTH
BoiH ne bpoinsg. BonnoBoil maker. CraTucTHdeckoe HCTOIKOBaHHE BOJH JI€
bpoiins. [punuun neonpeneneHHoctu ['eiizenOepra. BonmHoBas ¢yHkius, ee
OCHOBHBbIE cBoicTBa. OmepaTopsl (U3MYECKUX BeIUMYMH. BpemeHHoe u
cranvoHapHoe ypaBHeHue Illpenunrepa, KBaHTOBbIE CcOCTOsiHUA. KBaHTOBBIE
ypaBHeHus JBwkeHus. CBoOomHas yactuna. Yactuma B O€CKOHEUHOM
oTeHUHanbHOU siMe. KBanToBbIN ocistop. Hynesas sHeprus, HyleBble
koneOanusi.  [lpoxoskieHne  4acTUIbI  4Yepe3  MOTEHIUAJIbHBIH  Oapbep.
TynuenbHbIN 3 PeKT.

ATOoM BoOJOpoAa B KBAaHTOBOW MexaHWke. KBaHTOBbIE 4yuca.
OpOuTanbHBII MEXaHWYECKUH M MAarHUTHBIA MOMEHTBHI 3JIEKTpPOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Illtepna u ['epnaxa. Cnun
anekTpoHa. [IpHHIMI TOXIECTBEHHOCTH MHKpOYacTHIl. DepMUOHBI U OO30HBHI.
CumMeTrpusi BOJHOBOM (PYHKLIHMU CHUCTEMBI OJMHAKOBBIX YacTHIl. I[IpuHImn
[Taynu. OObsicHeHue nepuoauveckoil cucremsl 3nementoB J[.M.Menneneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MosiekyJ. [Ipupoaa XuMuyeckoi CBsI3u.

Pazmen 9

Cratuctudeckas Qpusuka
Craructuueckuii  Meroa. ®dazoBoe mpocTpancTBO. Pacmpenenenue




['m66ca. Cratuctudyeckoe wucToNKoBaHUE HHTporuu. CBOOOIHAs DSHEPrusl.
Craructuueckoe  ONHWCAaHME  KBAHTOBOM  CHCTEMbI,  pa3liMyue  MEXIy
KBaHTOBOMEXAHUYECKOM M CTaTHCTUYECKOW BeposTHOcTsIMH. Kiaccuyeckas
cratuctuka Makcsemia-bonenmana. KBantosele cratuctuku ®epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE pa3IUYHbIX CTATUCTHUK.

Pacnpenenenne ®@epmu-Jupaka ais 3J€KTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN JIEKTPOHHbBIN
ra3. OJIEKTPOHHAsI TEIUIOEMKOCTb. TEIUIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kitaccuueckas reopust, Teopust DiinmTeiiHa u Jle6as. @oHoHbl. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMmpl MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoeMKocTsb,
(dac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
paznena
TIACIIAII

JIAHBI

Cemectp 1

Kunemaruka u
JTUHAMHUKa
MaTepHAIIBHON TOYKHU

Pemenune 3anau

2

Kunemartnka n
IUHAMHKa
a0COJIFOTHO TBEPIOTO
Tena

Pemenne 3agau

CHeHI/IaHBHaﬂ TCOPUA
OTHOCUTCIIBHOCTHU

Pemenne 3agau

Kunemaruka u
IUHAMUKA KOoJIeOaHun

Pemenune 3anau

XapakTepucTuKu
BOJIHOBBIX ITPOLIECCOB

Pemenune 3agau

MonekynspHo-
KHHETHYECKasi TEOpuUs

Pemenune 3agau

CemecTtp 2

HaHpH)KCHHOCTL u
INOTCHIIUAJI
SJICKTPOCTATUYCCKOTI'O
I10JIA

Pemenne 3agau

JIBnxeHnue
3apsKCHHBIX YaCTUIL
B
ANEKTPOCTATHYECKOM
roJie

Pemenne 3agau

JIMDIIEeKTpUKH B
NEKTPUYECKOM II0JIE.
Konpgencarop

Penrtenue 3anau

10

XapakTepucTUKu
NIEKTPUYECKOTO TOKA

Penrtenue 3amau

11

Nunyknus
Mar"HuTHOTO TIOJIS.
CuJibl B MATHUTHBIX

Penrtenue 3anau




IOJIAX

12

3aKoH
3JIEKTPOMAarHUTHOM
naaykunu Gapazest.
PaboTa B MarHuTHBIX
HIOJISIX

Pemenne 3anau

13

WNuTtepdepenus,
mupaxius,
NOJISIPU3ALUS

Pentenue 3anau

Cemectp 3

14

Tenmosoe
U3JIy4CHHE,

dhoTodddext

Pentenue 3anau

15

D¢ dexr Komnrona,
cBoiicTBa ()OTOHOB

Pemenne 3anau

16

ATtoMm Bopopoa.
IToctynatel bopa

Pentenue 3anau

17

CooTHoleHue
HEOIPEIETCHHOCTEN
I'eitzenOepra, BOTHBI

ne bporins

Pemenne 3agau

18

YpaBHeHue
[Ipenunrepa
IlorenuuansHbIe
Oapbepbl

Pemenne 3agau

19

KBauroBas
CTaTUCTHKA

Pemenne 3agau

Bcero

51

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

No

/1

HanmenoBaHue 1a60paTOpHBIX paboT

TpyrnoeMKoCTs,
(dac)

N3 Hux
IIPaKTUYECKON
MIO/ATOTOBKH,
(dac)

Ne
paszzena
JIACIIUIT

JIMHBI

Cemectp 1

Magtauk Makcseia

HaxknoHHEBIIT MasTHUK

CTONKHOBCHHE rapoB

A WIN| -

MatemaTtuueckuii 1 000pOTHBII

MasaATHHUKHU

W W B>

NN

Onpenenenre CKOPOCTH 3ByKa B BO3AYyXE

Cemectp 2

OnpeneneHne 3JIeKTPOEMKOCTH

KOHJICHCATOpa

Hccnenosanue penakcaimoOHHBIX

KOJIeOaHu




8 | OnpeneneHue ropu30HTAILHON 3
COCTABJISIOLIEH HAIIPSKEHHOCTH
MarHUTHOTO TOJI 3eMIn

9 OmnpefeneHre yaenbHOTO 3apsaa 3
AJIEKTPOHA

10 | Kombua Herotona 3

Cemectp 3

11 | IlpoBepka 3aKOHOB TEIJIOBOTO 4
U3ITyYCHUS

12 | Buemnuit poroaddexr 3

13 | U3ydeHue cekTpa aroMa BOJOpOa 4

14 | OnpeneneHue MOTCHIIMATIOB 3
BO30YX/ICHHUSI aTOMOB

15 | OnpeneneHue 3HEPTUU 0, — YACTHIL IO 3
npoOery B BO3Iyxe

Beero | 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Buibl caMOCTOSITENIbHOM paOOTHI M €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIuUIe 7.

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
yac yac yac qac
1 2 3 4 5
H3ydeHue TeopeTHuecKoro MmaTepuania 30 7 10 13
nucuurnael (TO)
[ToaroToBKa K TEKyIIEMY KOHTPOIIIO
ycneBaemoctu (TKVY) 30 ! 10 13
[ToaroToBka K MpoOMEXyTOYHOM 33 8 11 14
atrecrauuu (I1A)
Bcero: 93 22 31 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSTENTEHOM PabOThI 00YUAIOIIUXCS TTO TUCIHUIUIUHE (MOTYITIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl I CaMOCTOSTEIbHON pa6OTBI 06y11a}01111/1xc;1 YKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HHX W3TaHUI ITPUBCJICH B Ta6J'II/II_[C 8.

Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp bubnuorpaduyeckas cchuika KosndecTBo 3K3eMILISPOB B
o6ubnuoreke(kpome

AJIEKTPOHHBIX IK3EMILISIPOB)
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(94), ICU3(1)

B 3 1.2014. T.1. Mexanuka. MonekymsipHas (pu3mnka




[53(075)]

CagenbeB U.B. Kypc obuieit pusuku: Yue6HOE mocodue
B 3 1. 2014. T.2. DnexkTpuuecTBO U MarHeTu3M. BosHBI.

®O(4), TC(94), TCU3(1)

Orntuka.
[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHasi GU3MKAa.
®usuka TBEpAOro Tena. Pusuka aTOMHOTO sA1Ipa U
3JIEeMEHTAPHBIX YACTHI]
[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHoe nocobue B 3.T. DO(2), 'C(93)
T.2. DnexkrpuuectBo. Konebanus u BosHbI. BostHOBas
ontuka. 2008
[531 B83] Hponos U.E. Mexannka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CY3(1), I1I'(6)
mamiut, 2015
[53(075) Tpodumora T.U. Kypc ¢puzuku. 2007, ®O(3), I'C(27)
T76]
53(075) T76] | Tpodumona T.U. Kypc duzuxu. 2003 I'C(35), KJI(5) T'C(134),
II°(8)
[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C43(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),
[ 537(075) Hponos U.E. Dnextpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
N83] 2015
534.2(075) Hponos U.E. Bonnossie mpornieccsl. OcHoBHBIE 3aKOHBL. | DO(63), ['C(14), I1I'(8)
N83] 2015
530.145(075) | Uponos U.E. KsanroBas ¢usnka. OCHOBHbBIC 3aKOHBI. I'C(66), III'(16)
n83 2015
[531 B83] Uponos N.E. dusnka makpocuctem. OcHoBHbIe 3akoHBL. | DO(3), ['C(138), I1I'(30),
2015
7. TlepedyeHb AIMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB WH(OPMAITMOHHO-
TEJIEeKOMMYHUKAaIIMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX MJIi OCBOCHHS TUCIUILIAHBI

npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec Hanmenosanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru ®dwusuka |
http://Ims.guap.ru dwusuka 2
http://Ims.guap.ru dusnka 3



http://lib.aanet.ru/

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAaMMHOTO oOecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

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

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/11 0a3bl (Ipu HEOOXOTUMOCTH )
1 JlexuroHHas Ay IUTOPUS
2 | Cneumanu3upoBaHHas Jlabopartopus «MeXxaHHuKa» 31-04
3 | CnenmanusupoBaHHas 1adopaTopus « DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas naboparopust «OnTHKa» 32-06
5 | CnenmanmsupoBanHas aboparopust «KBantoBas Ou3nka 32-03, 32-05

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTeCcTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN

Bug HpOMe)KYTOQHOﬁ aTTeCTalln Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpoBHSI CPOPMUPOBAHHOCTH KOMITETEHIIUH

OrreHKa KOMITETEHITUHN

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiubHas mKana




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 M IIOHOJ'IHI/ITCJIBHOﬁ JIMTCPATYPHI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMaIN3UPOBAHHBIX TTOHITHUH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JCATEIBHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
M0 CYIIECTBY M3JIaraeT €ro, OMUpPAasCh Ha 3HAHUS TOJHKO OCHOBHOM
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 MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

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

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

No Kon
Ilepeuenb BompocoB (3a7au) i FK3aMeHa
n/n MHAMKATOpa
Cemectp 1
1 OcHoBHblE KHHEMaTH4ecKHe MoHATHs. KnHemaTnka MaTepuanbHOM OIIK-1.3.1
TOUKH. CKOPOCTh U YCKOPEHUE MAaTepHaAIbHOM TOUKHU

2 Y ckopeHne py INI0CKOM KPUBOJIMHEWHOM JIBUKEHUN OIIK-1.V.1
3 Kunemartuka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b JINHEWHBIX U YIJIOBBIX BEIMYHH OIIK-2.3.1
5 O060011eHHbIE KOOPAUHATHI M CTEIIEHNU CBOOOIbI OIIK-1.3.1
6 OcHoBHasl 3a/1aua KHHEMATHKH JJI1 MaTEpUAIbHON TOYKU OIlK-2.V.1




7 3akonsl HetoToHA OIIK-1.3.1
8 3akonsl Kemniepa u 3aKk0H BCEMUPHOTO TATOTEHUS OIIK-2.3.1
9 [TpuHIUn eTepMUHU3MA OIIK-1.3.1
10 3aK0H COXpaHEHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o IBMKEHUU IIEHTPA MaccC OIIK-2.3.1
12 ['paBuTanIMOHHAs U UHEPTHAsI MAacChl OIIK-1.3.1
13 MOMEHT CuiIbl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa OIIK-2.3.1
14 CekTopHualibHasi CKOPOCTh OIIK-1.V.1
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-1.B.1
16 [MoreHnuanbHble ¥ HENOTEHIIUAJIBHBIE CUIIbI OIIK-1.3.1
17 [ToTeHIManbHas YHEPTHS, 3aKOH COXPaHEHUS MEXaHUYECKON YHEPTrUr OIIK-1.3.1
18 MoOMEHT uHepLun OIIK-2.V.1
18 Teopema IlIteiinepa OIIK-1.V.1
19 MoMeHT UMITyJIbCa a0COTFOTHO TBEPIOTO Tea OIIK-2.3.1
20 Kunernueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-1.3.1
21 [IpuHuun oTHOCUTENBHOCTH | anumnes OIIK-1.3.1
22 OxcnepuMeHTanbHbIe npeanocsliku CTO OIIK-2.B.1
23 [Toctynatsl DifHITelHA, TpeobpazoBanus JlopeHia OIlK-2.3.1
24 CrenctBus u3 npeobpazobanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-1.3.1
CTO
25 HutepBan OIIK-1.3.1
26 PenstuBucrckas quHamuka OIIK-2.3.1
27 W HBapraHTBI TEOpUH OTHOCHTEIBHOCTH. [ [pMHIIMT SKBUBAJICHTHOCTH OIIK-1.3.1
28 HeunepunanbHble CUCTEMBI OTCYETA OIIK-1.3.1
29 HuddepenunansHoe ypaBHeHHE KoeOaHUI NMpy>KUHHOTO MasiTHUKa, ero | OIIK-1.B.1
perieHne
30 Bekropnas tuarpamma OIIK-2.V.1




31 DHeprusi rapMOHUYECKHUX KOJIeOaHMi OIIK-2.3.1
32 YcnoBusi BOBHUKHOBEHUS KOJICOaHU I OIIK-1.3.1
33 Ouznyeckuil 1 MaTeMaTH4YECKUI MasTHUKU OIIK-1.3.1
34 3aryxaromue KojaeoaHus OIIK-2.3.1
35 Breinyxnennbie koiaebanus. Pezonanc OIIK-1.3.1
36 CrnosxeHue Koyie0aHui OTHOTO HampaBlieHus ¢ oguHakoBbIMU yacTotamu | OIIK-2.B.1
37 CrnoxeHne B3auMHO TIEPICHIUKYIISPHBIX KOJIeOaHui OIIK-1.B.1
38 Bosnnbl. OcHOBHBIE TOHATHUS OIIK-1.3.1
39 YpaBHeHHE OeryIieil BOITHbBI OIIK-2.3.1
40 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIPYIOil cpeie OIIK-1.V¥.1
41 DHeprus BOJIHBI OIIK-1.3.1
42 VHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Homnepa OIlK-2.VY.1
44 Hudpakuus BonH. [Ipunun ['roiirenca OIIK-2.3.1
45 WNuTtepdepeniys BOIH OT ABYX HCTOYHUKOB OIIK-2.B.1
46 Crosiune BOJTHBI OIIK-1.3.1
47 Jucnepcus, rpynmnosasi CKOPOCTb BOJIH OIIK-1.3.1
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-2.3.1
49 [TapameTpsl cOCTOSIHMS, TEMIIEPATypa. Y paBHEHHE COCTOSHHUS, OIIK-1.B.1
(GyHKIUS COCTOSHUS
50 BuyTpenHsis 2HEpTrHUs UACaTBLHOTO T'a3 OIlK-1.3.1
ol Pabota npeansroro raza B pa3iMIHbIX TEPMOIUHAMUIECCKAX OIIK-1.V.1
IpoLeccax.
52 IlepBoe Hawano TEPMOAMHAMUKH. OIIK-1.3.1
53 AnmabaTudeckuii mporecc. OIIK-2.3.1
54 [{ukn Kapho OIlK-1.3.1
55 PaboTa TemnoBoro aBurarels OIIK-2.B.1




56 O06paTMOCTh TEPMOJAMHAMHYECKHX ITPOLIeCcCOB, Teopembl KapHo OIIK-1.3.1
S7 Hepasenctro Knaysuyca. DHTpOnws OIIK-2.3.1
58 DHTPOIHS U BEPOSITHOCTh OIlK-1.3.1
59 bapomerpudeckas ¢popmyna. Pacipenenenne bonpiimana OIIK-1.3.1
Cemectp 2
1 Harnpsx€HHOCTB 2JIeKTpUYecKOoro mojst. [IpuHIUN cynepro3uium OIIK-1.3.1
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3uinuu. Teopema o | OIIK-2.3.1
IUPKYISIUU BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
4 CunoBble IMHUU U SKBUIIOTEHLIMATIbHBIE TTIOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-2.3.1
6 Hanpsok€HHOCTD M MOTEHLIMAT 3JIEKTPUUECKOTO U0 OIIK-1.3.1
7 DIEeKTPUYECKHUI IUIOIL BO BHEIITHEM T10JIE OIIK-1.3.1
8 [TpOBOTHUKH B AJIEKTPUYECKOM I10JIE OIIK-2.3.1
9 Husnexktpuku. Bekrop anekrpuyeckoit unaykuun. Teopema ["aycca ans OIIK-1.3.1
BekTopa D
10 I'pannunsle ycnosus 11 BeKTopos D u E OIIK-1.3.1
11 OnekTpoéMkocTs. Konnencatopsl OIIK-1.B.1
12 [TapannenbHOE ¥ TOCTIEAOBATEIBHOE COSTMHEHUE KOHIEHCATOPOB OIIK-2.V.1
13 DHeprus MEeKTPUYECKOro MoJIs OIIK-2.3.1
14 Onextpuueckuid Tok. [MoTHOCTH TOKa OIIK-1.3.1
15 3axonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnanbHon hopMax OIIK-1.3.1
16 3akoH OMa 1J1 3aMKHYTOH Lienu OIlK-2.3.1
17 3akons! Jlxoyins — JIeHna B 0ObIKHOBEHHOM 1 anddepeHnanbHoMl OIIK-1.3.1
dbopmax.
18 MarnuTHas UHIYKUIUS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlamuiaca OIIK-2.3.1
20 MarauTtHas HHAYKIUS IPSIMOTO ITPOBOJA C TOKOM OIIK-2.B.1




21 B3aumoneiicTBre MpOBOJAHUKOB C TOKAMU OIIK-1.3.1
22 JIumoIbHBINM MarHUTHBI MOMEHT. MarHuTHOE 1MoJie KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MaruutHasi MHIYKIUS JBHOKYILErocs 3apsiaa. BzauMmoencTaue OIIK-1.¥.1
JIBUKYIIXCS 3apsI0B
24 JIB>KkeHUE 3apsKEHHBIX YaCTUIl B MATHUTHOM IT10JIE OIIK-1.B.1
25 Teopema o upKyIsnuu BekTopa B OIIK-2.3.1
26 MarauTHas UHIYKIUs TOPOUIa U COJICHOUIA OIIK-2.¥.1
27 Mexanuueckasi paboTa B MarHUTHOM T10JI€ OIIK-1.V.1
28 Maruutsslii notok. Teopema I'aycca st Bexktopa B OIIK-1.3.1
29 MarHuTHBIN AUIOIL B MAarHUTHOM I10JI€ OIIK-1.3.1
30 Marueruku. Teopema o nupkyasuuu Bekropa H OIIK-2.3.1
31 SIBnenue hbeppomarneruzma OIIK-1.B.1
32 ONeKTpOMarHUTHas UHIYKLUs OIIK-1.V.1
33 Camounaykuus. Bzaumnast uHIyKIUS OIIK-1.3.1
34 DHeprusi MarHuTHOro MOJIst OIIK-1.3.1
35 BuxpeBoe anekrpuyaeckoe moie OIIK-2.3.1
36 Tok cmemenus OIIK-1.3.1
37 VYpaBHenus Makcseinna OIIK-1.3.1
38 BonHOBOE ypaBHEHHUE HIIEKTPOMArHUTHOIO MTOJIS OIlK-2.3.1
39 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH OIIK-2.B.1
40 3aKOHBI MPEJIOMIIEHHS U OTPAXKEHMSI CBETA OIIK-1.3.1
41 KorepenTHocTh cBETa OIlIK-1.3.1
42 WnTepdepeHius cBeTa OT IByX HCTOUHUKOB OIIK-2.3.1
43 Hudpaxus. [punnun Iolirenca — ®penens OIIK-1.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha menn OIIK-1.3.1
45 Jucnepcus ceeta OIIK-2.3.1
46 JudpakumonHas pemeérka OIlK-2.V.1
47 [Tonspusanus ceta OIIK-1.3.1




48 Crenens nossipusanuu. 3akoH Maitoca OIIK-1.B.1
Cemectp 3
1 TennoBoe U3IydeHue OIIK-1.3.1
2 3aKOHBI U3TYYCHHS a0COIIOTHO YEPHOTO TelIa OIlK-2.3.1
3 ®opmyia Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-1.3.1
4 dotord ekt OIIK-1.3.1
5 TopMO3HOE PEHTIE€HOBCKOE U3Ty4YCHUE OIIK-2.3.1
6 ®dotonbl. KopnyckynspHO — BOJTHOBOM JTyaJu3M IS CBETa OIIK-1.3.1
7 Dddexkt Komnrona. Dmnupudeckne 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-1.Y.1
BOJIOpOZA
8 Monens aroma no Tommncony OIIK-1.3.1
9 Monens aroma no Pezepdopay. [locrynatet bopa OIIK-2.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bonanst ae bpoitns OIIK-1.3.1
12 Bonnosas ¢pynkuus OIIK-2.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CooTtHoltieHne HeonpeaenéHuoctel I 'eitzenoepra OIIK-1.3.1
15 MukpoyacTuiia B 0JHOMEPHOU MOTEHIUATIBHOM SIME C 00-MH CTEHKaMHU OIIK-2.V.1
16 MukpodacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHIMaabHoM siiuke | OINK-1.V.1
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepoM OIIK-1.V.1
18 MukpouacTuiia B HEIpOHUIIaeMoil cepe OIIK-1.V.1
19 ["apMoHMYECKUI OCIMIUIATOP B KBAHTOBOI MEXaHUKE OIIK-2.3.1
20 KBanTOBBI1 poTaTop OIIK-1.3.1
21 ATOM BOJIOpO/Ia B KBaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxnecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu OIIK-2.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneesa OIIK-2.B.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-1.B.1
25 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1




26 Pacnipenenenune @epmu - upaka OIIK-1.3.1
27 Pacnipenenenne bo3e - DiiHmTelina OIIK-2.3.1
28 DHEpPreTUYeCKre 30HbI B KpHUCTALIax OIIK-1.3.1
29 [TpoBOAMMOCTH TOIYIIPOBOIHUKOB OIIK-1.B.1
30 CrOHTaHHBIC U BBIHYKJEHHBIC TIEPEXO0/IbI OIIK-1.3.1
31 [Tpuniun paboTsl na3epa OIIK-2.3.1
32 Knaccudeckas Teopus teruioemkocTs [romonra u [Itu OIIK-1.3.1
33 KBaHTOBas TeOpus TEMIOEMKOCTH DWHINTEIHA OIIK-1.3.1
34 KBanToBas Teopus terioeMkocTu JleGas OIIK-2.3.1
35 KoHTakTHBIE ABIEHUS OIIK-2.B.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera HHz[prI?:ITopa
Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp Tem [uIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BIITOIHEHHS
j KypCOBOM pabOThI
Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

o Konx
Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
WHJUKATOpa
Tecr 1
1 BonnoBas ¢yHKIMS A0MKHA OBITE: @) TOJIBKO KOHEYHOM; OIIK-1.B.1
0)TOJIBKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEIPEPBIBHOW, OTHO3HAYHOM.
2 Br16epute npaBuibHy0 GOPMYIUPOBKY 7151 COOTHOLIEHUS OIIK-2.B.1
HEOIPECIEHHOCTEN ...
a) AE-AP>h, 6) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h
3 Kakoe kBaHTOBOE 4HCIIO, 33/1al011[€€ COCTOSIHUE 3JIEKTPOHA B aTOME OIIK-1.V¥.1
BOJIOPO/IA,
oIpezesseT 3HaUeHHUE ero PJHEprun?  a) [ 1aBHOe KBaHTOBOE
gyucino. 0) OpOurtasbHOE KBAaHTOBOE YMCIIO. B) MarauutrHoe
KBaHTOBOE uncio. T) CHuHOBOE KBAHTOBOE YMCIIO.
4 JIJ1s1 p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATBLHBIIT MOMEHT OIIK-1.B.1




umnyJsbca Ly paBeH:
a) 0, 6) 13, B) 12 r) h (h — nocrosuuas ITnanka)

depMHOHAMH SIBIISIOTCS: ) BCE pa3psHKCHHbIE YaCTUIIBL, 0)
YACTHULBI C MTOJYLEIBIM CIIUHOM, B) YaCTHULBI C LIETBIM
CIIMHOM, T') HEITpaIbHbIE YaCTHUIIBI

OIIK-1.V.1

Cranunonapuoe ypaBuenue llpénunarepa numeer Bua: a) Ay+ Uy =
L 2

Ey;  6)~—— Ayt Uy =By B) Ayt —(E-U) y = 0;7)
m F

,1!2

Zm

a¥
AY+UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U- IMOTCHIMAaJIbHAs DHCPI'Us, E - monnas OHCPIHUsi

OIIK-2.B.1

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYCHUE MTPOCKIIMM MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MAIrHUTHOI'O ITOJIA:

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

OIIK-1.B.1

Yacrtuia B MOTEHIHMAILHON sIME IJ.IPIpPIHOfI | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInotHOCTH BCPOATHOCTH HAXOXKXACHUS YaCTUILbI B UHTCPBAJIC 0<x<l
MaKCuMaJibHa IIpnu

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

OIIK-1.V.1

Tect 2

KakoB ¢u3nvecknii CMBICI BOTHOBOM PyHKIHH?

a) MuKkpouacTuiia MpeACTaBIsIeT COOOM BOJHOBOM NakeT.  0)
KBagpat Momynst BOJHOBOW (yHKIIMHU OMPEEIsieT MIOTHOCTh
BEPOATHOCTH  OOHApY>KEHUS 4acTUIBI  B) AHCaMOIb 4acTHUIL
BeIIET cebsl Tak JKe, Kak BOJIHA.

OIIK-1.B.1

Bri6epute npaBusibHy0 GOpMYIUPOBKY A7 COOTHOILIECHUS
HEOMPEIETCHHOCTEN I YaCTUILIBI JICTAIIECH BJOJIb OCH X ...

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

OIIK-2.B.1

Bpemennoe ypasuenue llpénnnrepa numeer BUa:

AT R® AZ .
AY+ U¥Y 0) — 2— AY+U¥Y=1h
m

Vo om
¥

at’
B) AY+

2m
.;!2

.. ¥
Y.U=—-1h E’ rne VY= lP(X,y,Z,t); U:U(X,y,Z,t)

OIIK-1.V.1

PaguanbHas MIOTHOCT BEPOSATHOCTH Il OCHOBHOT'O COCTOSTHUS
3NIEKTPOHA B aTOME BOJIOPOJA UMEET MAKCUMYM IIpU: @) 7" = 213, 0)

3 v
r=-=,B) " =7 (I — paccTOosIHUE 3JIEKTPOHA JI0 Sapa, 11 — MEPBBIi

-
&

OOPOBCKHI panyc)

OIIK-1.V.1

6. bo3oHamU SBISAIOTCS: a) BCe pa3psKEHHbIE YaCTUIIbI, 0) YaCTUILIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIbI C LIEITBIM CITUHOM, T')
HENUTpPAJIbHbIE YACTUIIBI

OIIK-1.B.1

7. 3aroTHeHHOH 3IEKTPOHHOM 00070YKe COOTBETCTBYET TTIaBHOE
KBAHTOBOE 4HCIIO N=3. OnpeaennuTe Yucio JJIEKTPOHOB Ha 3TOU
000J109Ke, KOTOPbIe UMEIOT OIMHAKOBHIE KBAHTOBBIE YHCIIA

OIIK-1.V.1




ms:—% a)2; 06)9; B)18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-2.B.1
CootBerctBre Mexay uncioM N TOYeK, I71e BOITHOBAs (DyHKIIHS
obparaercs B Hylb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIUT TaK

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

8 12. CnHOBOE TMPOMArHUTHOE OTHOIICHHUE JIJIsl AJIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2=
a) e’ 6) ;a B);

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTrepuaibl,  ONPEACISAIONIME  MPOLEAYPHl  OICHUBAHUS
WHIMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO UCIUIIIUHbBI

11.1. Meroauueckue yKazaHus s OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U sICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKLMU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JEKIUs BBITOIHSIET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[TnanupyemMsbl pe3ynbTaThl IPYU OCBOEHUHU O0y4YarOUIMMCS JIEKIIMOHHOTO MaTepHaa:

-II0JIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HaHHUM, YPOBEHb KOTOPBIX
ONPENIEIAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JIy4€HHE OTbITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTENEM;

-pa3BuTHE  NPO(ECCHOHANBHO—JENOBBIX  KayecTB, JIIOOBM K  MpeAMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

-TMIOSIBJICHHE HEOOXOIMMOT0 HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSITEILHOM paOOThI;

-[I0JTy4€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUsl HAYKH M TEXHUKU U O IPOTHO3€
UX pa3BUTHUS Ha OJvKalIlue rojpl;

-Hay4yuTCsd METOAMYEeCKH oOpalaThiBaTh MaTepual (BbIIENATh TJIaBHBIE MBICIH U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, HOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

-[10JIy4€HHE TOYHOTO IIOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHH.

JlekMOHHBI MaTepual MOJXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd ClaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCIUTUINHE.




11.2. Meroauyeckne yKazaHusi Ui OOY4YalOMIMXCS MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTuyeckoe 3aHATHE SBISAETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3AlMH Y4eOHOTO
Ipolecca, 3aKII0Yaronasicsl B BHIIOJHEHUN 00yUYaIOLUMUCS OJI PyKOBOJCTBOM MPEIO1aBaTeNs
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH JESITEILHOCTH.

[{enbro MPaKTUYECKOTO 3aHSITUS JUIsl 00YYaIOLIErocs SBISETCS IPUBUTUE 00ydaroIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00yYaroneMcsl IPaKTUIECKUX 3aHATHI:

-3aKperieHue, yrIyOJieHHWe, paclIupeHue W JeTalu3alus 3HAHUM TpU  pelIeHUu
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  TO3HABATENIbHBIX  CHOCOOHOCTEH,  CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

-OBJIa/ICHHE HOBBIMH METOJaMHU W METOJMKAMHM M3y4YeHHUS KOHKPETHOH YyueOHOM
JUCLIUIINHBL,

-BbIpa00TKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TOJYYEHHBIX 3HAHUM Ui
BBITIOJTHEHMS 3aJJaHHAI;

-o0ecreueHne palMoOHATLHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAYaJIbHON GdopMm
00y4eHusI.

DyHKIUU PAKTUYECKUX 3aHITUI:

-[103HaBaTEeJIbHA;

-pa3BUBAOIIAs;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIIOTHSEMBIX OOYYAIOUIUMCS 33JaHUA MO MPAKTUYECKUM 3aHSITHIM
N0JIpa3esisAtoTCs Ha:

-03HAaKOMUTEJIbHBIE, IPOBOJAMMBIE C LEIbI0 3aKPEIJICHUSI U KOHKPETU3alUU U3YYEHHOTO
TEOPETUYECKOI0 MaTepraa;

-aHaJIUTHYECKHE, CTaBAILIUE CBOCW LIETBbIO MOJy4YeHHEe HOBOW WMH(OpPMAlUU HAa OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJIyYCHHEM HOBON HMH(OpMANMKU MyTEM CaMOCTOSATEIHHO
BbIOpaHHBIX MMOJXO0/0B K PEIIECHUIO 3a]1a4.

@opMBl  OpraHM3allMM MPAKTHYECKUX 3aHATUH ONPENENSIOTCS B COOTBETCTBHHM CO
crenupuYecKUMi OCOOEHHOCTSIMM Y4€OHOM IUCHUIUIMHBI U LelasIMu oOydeHus. OHM MOTYT
IIPOBOAMTHCS:

-B UIHTEPAKTUBHOI (opMe (pelieHre CUTyallMOHHBIX 3314, 3aHITHSI 10 MOJIETUPOBAHUIO
pEAIBHBIX YCIOBHH, [EJIOBBIE WIPbI, MIPOBOE NPOEKTUPOBAHWE, HMHUTALMOHHBIE 3aHATHSA,
BbIE3JHbIE 3aHATHUsSI B OpraHu3auuu (MpeanpusTus), AeioBas ydyeOHas urpa, pojeBas urpa,
MICUXOJIOTHYECKUI TPEHUHT, KeHC, MO3TOBOM IITYpM, IPYNIIOBbIE IUCKYCCHH);

-B HE WHTEPAKTHUBHOW (hopMe (BBINOIHEHUE YNPAXKHEHWH, pelleHHe TUIIOBBIX 3a1ad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYroe).

MeTtonuka MmpoBeeHUs MPAKTHUYECKOIO 3aHATHUS MOXKET OBITh Pa3iMyYHOM, MPH 3TOM
Ba)XHO JIOCTH)KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeGoBaHMs K TPOBEACHHUIO TPAKTUUECKUX 3AHITHI

[TpakTuyeckue 3aHATUS TPOBOJATCS B BHJAE OOCYXKIEHUS OCHOBHBIX THUIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, pACCMATPUBAEMBbIMU B JIEKIIHOHHOM KypCE U B BHJIE
pa3bopa BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYAEHTOB ITPH OCBOEHUH MaTepHaa.

Metoauueckre ykazaHHsS IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUA NpPUBENEHBI B
CIIEAYIONMX IMocoOuax umeromuxcs B O6ubmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BUJIE!

1. Mexanuka. Konebanus u Bonsbl. Tepmomumnamuka. COopHuk 3amau //M.W.
KoBanenko, F0.A. Kysuenos, M.H.Kyns6unkas, H.I1.JIaBpoBckas, H.H.JIutBunoBa, E.B.



Mouaps , }0.A. HoBukosa, B.®. Opnos, /I.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.4A. Ulepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Omnrtuka. COopuuk 3amad. /.M. Kosanenko,
H.IT.JIaBpoBckas, H.H.JlurBunora, E.B. PyrepkoB. }O.H. Ilapes, b.®.1lIudpun, C.A. lepdax
2013. 80 c.

3. KBanToBas ¢usuka. Coopauk 3anau //, 1.1 Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Lapes, C.A
[lep6axk, 2004, 56¢.

11.3. Meroauveckue ykazaHusl JUisi OOYYArOIIMXCS IO BBITOJTHEHHUIO JTAOOPATOPHBIX
pabort

B xone BbImongHEHHS J1abopaTOpHBIX paboTa oO0ydYaromMiics MOJKEH YriayouTh U
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONH M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTePUCTUKON 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1abopaTopHbIX pabOT OOydYAIOMUMCS SBISETCS HEOTHEMJIEMOW YacThIO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAaHOM M OTHOCUTCS K CpPEICTBaM,
o0ecreunBaroIIUM PELICHUE CIEAYIOIMX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

- B paMKax JJaHHOM AUCIUIUIMHBL

-3aKpeIljieHrue, Pa3BUTHE M JETANU3als TCOPETUYECKUX 3HAHUM, TOJYyUYCHHBIX Ha
JEKLMSIX;

-[10JIy4eHHEe HOBOW MH(OpMaLUK N0 N3y4aeMOM TUCLUILINHE;

-npuoOpeTeHNEe HaBBIKOB CAMOCTOATEIBHOU paboThI ¢ J1a00paTOpHBIM 000pYAOBaHUEM U
npudopamu.

3ananne u TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX padoT

B TedyeHme cemecTpa KaKAbld CTYIEHT B COOTBETCTBMM C paboyell MporpamMMoi Mo
nucuurinae dusnka JODKEH BBIMOIHUTH OMPECICHHOE YHCIIO JIabopaTopHbIXx padoT. Ha
Ka)XIyI0 Ja0OpaTOpHYIO padOTy IUIaHUPYETCS HE MEHEe JIBYX 3aHSATHI: OJHO - Ha BBHINOJIHEHUE
I/ISMCpCHI/II\/’I, U OJHO - Ha 3allUTYy OTYUCTA. OTyeTr nuIIeTcsT HE BO BpeMA SaHﬂTHﬁ, a IoMa Ujin B
oubmuoreke.

B Hauane cemecTpa A0 Hayajna 3aHATUI CTYAEHT JOJDKEH OBITh MPOUMHCTPYKTUPOBAH IO
TEeXHUKE O€30MacCHOCTH MpPU MPOBEICHUM JIAOOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTa)ka (PUKCUPYETCS B CIIEIUATBHOM XypHAJIEe; TaM HY)KHO 00s13aTeIIbHO PaCIHCaThC.

B naGopatopuio CTyIeHTHI JOJKEH HPUXOJUTh MOJrOTOBICHHBIMM K Ha3HAYE€HHOU
pabore. HeoOxoammo 3apaHee MpOYUTATh OMUCAHWE PAOOTHI W TEOPETHUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zaena Kypca. He 3a0biBaiiTe O peKOMEHIOBAaHHOW JUTEpaType U
00s3aTeNnpHO MoIy4YuTe B OMOIMOTEKE Bce MOCOOUs, BhITycKaeMble Kadeapo.

BeinonHATe paboTy CTYAEHTY pa3peliaeTcs, JUIIb M0ce T0IYyCKa, MOJy4eHHOro Mocie
Oecenpl ¢ mpenonasateneM. [IpernonaBartens 10KeH yOSAUTHCS, YTO CTYACHT ITOHUMAET:

KaKMe SIBJICHUs OH OyneT HaOJto1aTh U UCCIIeI0BaTh;

KaKas I1eJIb TIepe/l HUM MTOCTaBJICHA;

KaKMMHU PUOOPaMU M KaK BEyTCS U3MEPEHHUS;

KaK CJIeJIyeT MMPOBOJANUTH IKCIIEPHUMEHT.

[Tonmy4eHHsIit fomyck K paboTe oTMedaeTcs MpernoiaBaTesieM B KypHale.

B mnporecce BbIMmoMHEHUST 71a00paTOPHOW pabOTHl HYKHO 00S3aTEbHO 3aroJHUTh
IPOTOKOJI U3MEPEHUH. Y KaKJ0ro CTYJeHTa MPOTOKOJI U3MEPEHUN OJDKEH OBITh CBOM; BEACHUE
OJTHOTO TPOTOKOJIA HECKOJIBKUMH CTYIIEHTAMH BMECTe He jJomyckaercs. [IpoTtokon Benercs Ha
mucte popmara A4. B npoTokosie JOHKHO ObITh OTPaXKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp JabopaTOpHONl pPabOTBl B COOTBETCTBUHM C
METOIUYECKUM II0COOUEM;



dbamMuIHsL, THUIUAIIBI CTYICHTa U HOMEP TPYIIIIBL;

(dbamMuIMs 1 MHUIUAIIBI IPEToJIaBaTes;

TabIMIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENBHBIX MPHOOpPOB (Ha3BaHME MpUOODA,
pabouuii Tuana3oH, 1eHa JIeJIeHUs, KJIACC TOYHOCTH U JIp.);

napameTpbl YCTAHOBKH, HA HEW yKa3aHHbIE;

pe3yJbTaThl U3MEPEHUIA;

JlaTa U MOAIHUCH CTYJEHTA.

Bce 3anucu JOJKHBI BECTHUCHh ABTOPYYKOM, IIAPUKOBOM, KANWUISIPHONM WMIIM TEJIEBOM
pyukoi. 3anuch HaOMIOJACHUN M JAHHBIX KapaHIAIIOM HE JIOIYCKAaeTcs, KapaHIalloM MOXHO
JIUIIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U MEPENUChIBAaHUE UX B
KOHIIE 3aHATHUS HAUYUCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTra BPEMEHM M BO3MOXKHOCTh
JOMYCTUTh OMIMOKY Mpu mepenuchiBaHuu. CTapaTeIbHOCTh M aKKypaTHOCTDH JIydllle MPOSBUTH
npu opopMIICHNHU OTYEeTA.

[To oxoHUaHUU U3MEPEHUI MPOTOKOJ 00S3aTEIBHO AAE€TCSA Ha MOJIKUCH MPENo1aBaTeNo.
be3 3Toil moanucu npOTOKOJI CUUTAETCA HEACHCTBUTENbHBIM. [IoANUCh CTyeHTa B IMPOTOKOJIE
0003HayaeT, 4To OH OTBEYAET 3a BCE IPOBEJICHHBIE HW3MEpPEHUs, a MOANUCH IpernoiaBaTems
O3HayaeT, 4yTo paboTa NEHCTBHUTENHHO BBHINOJNHSIACH M YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO T€M CTYJEHTOM, KOTOPBI COCTABUJI MPOTOKO.

[To pesynbTaram, 3aMKCUPOBAHHBIM B IPOTOKOJIE M3MEPEHUH, CTYAEHT JOMa IHIIET
OTYUeT W 3alIMIIAeT ero Ha cienaymomeM 3aHaTuu. [Ipu 3amuTe oTyeTta MOryT OBITH 3a/JaHbI
JTr00bIe BOMPOCHI MO TEOPUHM HM3Yy4aeMOro SIBJICHHS W 10 MOJYYCHHBIM pe3ylbTaTaMm. 3a
MPUHSTHIN OTYET MPEroiaBaTellb BBICTABISET CTYACHTY OIICHKY M MOCJE 3TOT0 COOOIIaeT HOMED
Y Ha3BaHWE CIICAYIOMNIEH JJabopaTOPHOM PabOTHI.

Crtpykrypa u hopma oTuera o 1abopaTopHOil paboTte

OTuer JOKEH COepKaTh CIENYIOIINE Pa3aebl:

1. ens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHHHM JaOOPAaTOPHON paboOTHI, OTTyda €€ CleIyeT
MeperucaTh.

2. Onucanue 1a60paTOPHON YCTaHOBKHU.

Ornucanue yCTaHOBKH JIOJKHO ObITh KpaTkuM. CrieyeT orpaHuunThCs (QyHKIMOHATBHOM
WIM 3JEKTPUYECKON cXxeMoW ycTaHOBKHM. He HyXHO NpUBOAMTH BHEUIHETO BHUAA IMPHOOPOB.
Jlanee He0OXOIMMO OMHUCATh HKCIIEPUMEHT U MEPEUNCIUTh U3MEPUTETbHBIC TPUOOPHI B TabIuIle
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 MTPOTOKOJIa U3MEPEHUH.

3. Paboune Gpopmybl.

PaGounMu Ha3pIBaroTCS TOJNBKO TE€ (QOPMYJbl, IO KOTOPBIM HENOCPEACTBEHHO
MIPOU3BOJIATCS BBIYUCIICHUS UCCIeayeMbIX BenuunH. CrneBa B ¢popMyle JOHKHO CTOSATh TO, YTO
CIIeIyeT ONpeAeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce npuBeaeHHbIE
bopMyITbI TOMKHBI OBITH TPOHYMEPOBAHBI.

BriBoa hopmyst U TpOMEXYTOUHBIE BBIPAXKEHHS B 9TOM paszielie MPUBOIUTH HE HYKHO.
@opmynbl IS BBIUUCICHHUS TOTPEIIHOCTEH U TPOBENCHHS MaTeMaTH4ecKol oO0paboTKu
Pe3yJIbTaTOB U3MEPEHUN B ATOM pa3zielie TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl U3BMEPEHUM U BBIYUCIICHUI.

B stoM pasnmene otuera MOJKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC W BBHIYMCIICHHBIC
pe3ynbTaThl. [I0 BO3MOXHOCTH, WX HYXKHO MPEACTaBISATh B BUAE HATISAHBIX Tabnui. B
MPUBOANMBIX 3HAYCHUSIX HEJIb3sI OCTABIIATH JIUIITHUE JECATUYHBIC pa3psasl (moapodHee 00 3ToM
noiieT peub Huke). B pabore MoxkeT ObITh HECKOJNBKO 3a/JaHul, BCE OHHM JOJKHBI OBITh
IIPUBENIEHBI B 3TOM pa3[iele.

5. IIpuMepsl BBIYUCIICHUM.

B sTOoM pasznene otuera MOHKHBI OBITH MPUBEACHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUM
no Kaxaou pabodeit hopmyne. He Hy)KHO MPUBOAUTH BCEX BBIYMCIEHUH, BIIOJIHE TOCTATOYHO
OJIHOTO IpHUMepa MO KaXI0W popmyie. DTOT pa3fen HyXeH JUIsl TOTo, YTOOBI MPEno1aBaTelto
OBLJIO JIerye HalWTH OMIMOKY B BEIYUCIICHUSIX UM U3MEPEHUSX, €CITH TAKOBBIE BCTPETATCS.



6. Boluucienue norpenHocTen.

B »ToM pasnmene otuera MOJDKHBI OBITH TMpEACTaBIEHBl (OPMYINBI, IO KOTOPHIM
IPOBOJMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB U3MepeHUl. JlOIKHBI OBITh BBIBE/ICHBI
dbopMyIbl, MO KOTOPHIM BBIYHCISUINCH CHUCTEMATUYECKUE U ClydyallHble IOTPEUIHOCTH H
NPEeCTaBICHbI IPUMEPHI BBIYUCICHUN TI0 KaXI01 U3 HUX.

DTOT pazjien 0T4eTa caMblid CIOXKHBIN i cTyaeHTOoB. [1o HemMy 6o0sbIlie Bcero BOIpOCoB,
B HeMm Oojbine Bcero ommuOok. Teopus morpemrHocTeld OOBIYHO OBIBACT HamUCcaHa s
MOJTOTOBJICHHOIO YWTATENs, 3HAaKOMOTO C BhbICIIEH MaTeMmaTukoid. B HacTosmem mnocoOuu
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JHUIIb CAMOE Ba)KHOE I10 ATOH TEME M M3JIOKUTh MaTepuall Io
BO3MOXXHOCTH IPOCTO.

7. I'papuxu u pucyHku.

HebGonpmre rpaduku U pUCYHKH pa3MeENIaloTCs B TEKCTe, a Oonpmue - popmata A4 -
NPUBOJAATCS HA OTHACIBHOM JMCTe. B m000M ciydyae OHM JIOJDKHBI OBITH TOANKUCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. ['paduku 006s3aTenbHO
BBITOJIHSIOTCS. HA MIJUIMMETPOBOM Oymare. Ha xaxoil ocu JH0MDKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHUIIAX BJIOJIb Hee OTKJIaabiBaeTcs. Ha camMux ocCsIX JOMKHBI OBITH
HAHECEHb! TOJIBKO Y3JIbl KOOPJIMHATHOW CETKHU. VI3MEepeHHbIE Ha ONbITE 3HAUYEHHUS MOANUCHIBATD
Ha ocax He ciexyeT. Ha rpaduk o0s3aTenbHO HAHOCSATCS BCE DKCHEPUMEHTANbHBIE TOYKU, U
IPOBOAMTCS COeauHsAOmas UX JuHUA. OKOJIO OJHOM MM HECKOJBKUX TOUEK OTKIIAJbIBAIOTCS
CUCTEeMAaTUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIUX HM3MepeHui (moapobHee 00 3TOM moiiner
peub HUXKeE).

8. OKoHUaTENbHBIE PE3YIbTAThI, UX OOCYKICHHE, BHIBOJIBI.

B osToM pa3zzmene ordyera HY)XHO MOJIBECTH HUTOTI NpojAeTaHHOW paboTel. Cremyer
HAIUCaTh, KAKUE MOTYYCHBl BEIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnn usmepeHus npoBOIUINCH Pa3HbIMU METOAAMHU, TO O0SI3aTENIbHO HY)KHO CPaBHHUTH
9TU Pe3yNbTaThl M WX MOTPEIIHOCTH, CHeJaTh 3aKIIOUeHUE, KaKoW MeToi Jydile, TOYHEe,
yao0Hee.

Ecnu u3BecTHO TabnuuHOE 3HAUYEHHWE M3MEPEHHOW BEIMUYMHBI, TO HY)KHO 00s3aTEIbHO
CPaBHUTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHUEM U J1aTh apryMEHTHPOBAHHOE 3aKIOYEHHE 00
WX COBIAJCHUH WJIM HECOBMAICHUU.

Ecnu B paGoTe 3Ha4eHMs] OJJHOW M TOW K€ BEIIMYMHBI MOJYYEHbI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YNbTaThl HY>KHO 00s3aTeIbHO CPaBHUTh U JaTh apryMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBNAJICHUHU WM HECOBIAICHUU.

B cnywae, korma Mexay CpaBHHUBaeMbIMHM BEJIWYMHAMU HMEIOTCS HEIONYCTUMBIE
PacXoXkJIEHHUs, 3TO HYXHO 0053aTe€IbHO OTMETHTh B OTYETE M BbICKA3aTh IMPEANOIOKEHHE O
BO3MOYKHBIX IPUYMHAX 3TOTO HECOBIAACHUS.

Ecnu B paboTe cTaBUIIOCH LIEIBIO MPOBEPUTH KAaKON-TO (PU3HUECKUN 3aKOH WM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTaBJIEHHBIN
BOIIPOC.

BbIBOJ 10KEH COOTBETCTBOBATH 1IENTU PAOOTHI.

TpeboBanus k ohopmIIEeHUIO OTUYETA O JIabopaTOpHOU padboTe

Otuet no 1abopaTtopHOi paboTe T0JKEH BBITOIHATHCS Ha JucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJBKO C 0J1HOH cTopoHbl. [1o KpasM sncra oykHaA OBITH OCTaBJIEHA paMKa
muprHOi He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX He HY>KHO, HO M 3aCTyNaTh 3a Hee He
cienyer. B pamke B BepxHEM TOJ€ HYKHO JIMIIb MOCTaBUTh HOMEP CTPAHUIBL
[TpoHyMepOBaHHBIMH JIOJIKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TpeThero. IlepBulil JaHCT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bl ncnonb3yere uyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPbIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCA K (popMyiam, KOTOpble BbI MOICMOTpENH Y KOTr0-TO, @ HE BHIBEJIH CaMH.
Jlygmie cnpocuth mnpenogaBarens. OH MOJACKaXXeT WM IPOBEPUT, MpaBWIbHO JU y Bac
MOJYyYHIIOCh.



TuTynbHBIA TUCT pabOTHI MOXKET OBITH HAMKMCAH OT PYKH WM HalledaTaH Ha MPHUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxonuTcs Ha caite ['Y Alla.

Metoauueckie yKa3aHHs 110 BBINOJHEHHIO J1a0OpaTOpHBIX padOT MpHBEIEHBI B
CIEeNyIOIUX Mocoousax, uMeromuxcs B 6ubmnoreke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIC:

1 Mexanuka. Komebanus u BoiHbl. MonekynsapHas ¢usuka. JlabopatopHsid
npaktuky™m //U.M. KoBanenko, H.IL. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. IIpumunko,. FO.H. Ilapes, b.®. llludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTusM. Jlaboparopusriii npaktukym// /E.H. Kotnukos, C.41.
Illep6ax, W.M Kosamenko, KO.A. KysnemoB, M.H. Kynpounxkas, H.I1. JlaBporckas, H.H.
JlutBunosa, I'.JI. [Inexorkuna, B.K. IIpununko, E.B. Pyrskos, , FO.H. Hapes, b.®. [udpus,
2010,84 c.

3. BonnoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormwmkos, W.IL
Kpexrynosa, H.II.JIaBposckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢
4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, W.U

Kosanenko, H.II. JlaBpoBckas, H.H. JIutBunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanueckue yKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHUIO
CaMOCTOSITENIbHOM paObOTHI

B xone BBINIOJIIHEHUSI CaMOCTOSITEIbHOW PaOOThI, OOYYAIOIIMIICS BBIMOJIHSIET padoTy MO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOywarommxcs 1Mo 3a04Hoil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBIMONMHEHHUS CaMOCTOSITENBHOM PalOThHI, y oOyuaromierocs (GpopmMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTaeT TOJYYUTh HABBIKM TTOBBINICHUS
npohecCuOHANBLHOTO YPOBHSL.

MetonuyeckuMu ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOATEIbHYIO  paboTy
00yYaromuxcs BISIOTCS:

-y4e0HO-METOIMYECKU MaTepual Mo TUCHUIUINHE;

-METOIMYECKUE yKa3aHUs MO BBIMOJIHEHHIO KOHTPOJIBHBIX padoT (715 00yJarommxcs Mo
3a04HOM (hopmMe oOyueHus).

11.5. Meroauueckue yka3zaHus A1 OOYYaOLIUXCS IO TPOXOXKJIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH INPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (paKTOpaMH TEKYIIETO KOHTPOJISA 3HAHUN OOY4YarOIIMXCs SIBISIETCS YCTHBIN
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpencTBaMM  TEKYLIETO KOHTPOJs MOTYT ObITh Oecenbl mpenojaBaTelss W CTYIEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHU.

Pe3ynbTarsl TEKylero KOHTPOJIs yCIEBAEMOCTU CIYXaT OCHOBOM JJIsi IPOMEXYTOYHOMN
aTTecTallMu: MOJIy4EeHHUs 3aueTa WIM JOMyCcKa K 3K3aMeHy Wiu Au¢depeHInpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B Tteuenue cemectpa mis momycka K dK3aMeHY Wi U GEpPEeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO cAaTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALIUH.



[Ipomexxyrounass  arTecranust — OOy4aloIUXCs  NPEIyCMaTpUBAaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3y/IbTaTOB O0y4YeHHS O auciuiuimae. OHa BKIIIOYACT B
cebs:

-3K3aMeH — (popMa OIICHKH 3HAHUH, MOJYYCHHBIX OO0yYaroIIMMCS B MPOIECCE U3YyUCHUs
BCGfI JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB C&MOCTOHTGHBHOﬁ pa60TbI, CHOCO6HOCTH HpI/IMeHHTL
UX JUIS PEIICHHs IPaKTUYECKHX 3a71ad. JK3aMCeH, KaK IPaBHIIO, IMPOBOJUTCS B IEPHOJ
9K3aMEHAIIMOHHOW CECCHUU W 3aBEpIIACTCS ATTECTAIMOHHON OIICHKOW «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIBHO», «HEYOBJIICTBOPUTEIBHO». DK3aMEH MOXKET IMPOXOJIUTh B BHJIE YCTHOTO
OTIpOCa UM TECTUPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUIUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




