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AHHOTaUs

Jucruminna «Pu3nka» BXOAUT B 00pa30oBaTeNIbHYIO TPOTPaMMy BBICIIETO 00Opa30BaHHS
— mporpaMMy OakajaBpuaTa [0 HampaBlIeHHIO moArotoBku/ crernuanbHoct 11.03.01
«PangnorexHuka» HampaBieHHOCTH «PaJnOTEXHUYECKHE CpEICTBAa Iepeladd, NpuemMa |
00paboTKK CUTHAIOBY. JluciuminHa peanusyercs kaenpoit «Ne3y.

JluciurivHa HareJeHa Ha (JOPMUPOBAHUE Y BBITYCKHUKA CIIETYIOMINX KOMITCTCHIUH

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

OIIK-2 «CrnocobeH caMOCTOATENBHO MPOBOIUTH IKCIEPUMEHTAIBHBIC UCCICIOBAHUS U
UCIIOJIb30BATh OCHOBHBIE IPUEMBI 00Pa0OTKH U MPEICTABICHUS MTOTYyYCHHBIX JaHHBIX)

Copneprkanue TUCIHUILIMHBI OXBAThIBAET KPYT BOMPOCOB, CBS3aHHBIX C MpoOiieMaMu 001Iei
bU3UKH.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
y4eOHOro mporecca: JeKInH, 1a0opaTopHble paboThl, TPAKTUYECKUE 3aHITHUS, CAMOCTOSTEIbHAS
pabora.

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

OOwast TpyJ0EMKOCTh OCBOEHHUS AMCLUIUIMHBI cocTaBiseT 15 3ayeTHpix eauHun, 540
4acoB.

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;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK 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 00sI3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JanaTh CIEAYIOUMMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpymnna)
KOMIICTCHITHH

Konn
HanuMEHOBaHUE
KOMIIETEHIIUU

KO,Z[ W HAMMCHOBAHHWC MHAWKATOPA
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 (DU3UUCCKHE
M MaTeMaTHYECKHUE 3aKOHBI

OIIK-1.Y.1 ymers npuMeHsTh (hU3HIeCcKue
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
WCCIIIOBAaHHIA, CHCTEMBI CTaHAPTH3AIMH 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 OKUIaEMbIE PE3YIIbTaThI
pelleHMs BbIIETIEHHBIX 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

CIICMYIOIINX AUCITUTUINH:

2. Mecro nucnuIuIMHEL B cTpykType OI1
JucnunnmHa Oa3upyeTrcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTyAEHTAaMH TMPU H3YUYECHUHU




— Jluneiinas anrebpa

— MaremaTnueckuii aHanu3

— Teopus BeposTHOCTEMN
3HaHwus,

— OJICKTPOHHKA
— DOJICKTPOTEXHUKA

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMH
paboTHI MO TUCHHUILIMHE (M pacnpeieieHUue ITOM TPYI0EMKOCTH TI0 CEMECTpaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

IIOJlydEeHHBIE IIPUM H3YYCHMM MaTepuaja JaHHOW [IUCLUILINHBI,
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YyYEHUU APYTUX JUCLUIIINH!

HUMCIOT Kak

Bun yaeOHOM paboThI

Bcero

TpynoeMKoCTh Mo cemecTpam

Nol No2 No3
1 2 3 4 5
Oowasn mpyooemKocmb oucyunIuHbl, 15/ 540 5/ 180 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020mMo6Ku
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHCJIC:
nexmu (JI), (gac) 102 34 34 34
npaktuyeckue/cemurapckue 3aastus  (I13), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 144 54 54 36
Camocmoamenvnan paboma, Bcero (4ac) 192 58 58 76
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3., IK3.
DK3.*%*) OK3.
IIpumeyanue: " KammuIaTCK SK3aMeH
4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuma 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYJTOEMKOCTh
Pazgensl, TeMbI TUCITUTIIMHEI Jlexun 113 (C3) JIP KII CPC
(uac) (dac) (uac) (gac) (gac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Paznen 2. KojeOanust v BOJHBI 11 6 7 19
Paznen 3. MonekynsapHas dhu3nka 12 3 3 19
Hroro B cemecTpe: 34 17 17 58
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 20




Paznen 5. Maruetusm 11 8 6 19
Pasnen 6. Onrrka 12 2 3 19
Hroro B cemecTpe: 34 17 17 58
Cemectp 3
Paznen 7. KBanToBas ontuka 11 5 7 25
Pasnen 8. KBanroBasi MexaHuKa 11 9 3 25
Pasnen 9. Craructuueckas Gpusuka 12 3 7 26
Hroro B cemecTpe: 34 17 17 76
Hroro 102 51 51 0 192

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B  HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepsxanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

Hazpanue u COACPIKAHNEC Pa3aCIOB U TEM JICKIHMOHHOI'O IUKJIa

Pazgen 1.

MexaHuka

[Ipenmer Mexanuku. Mexanuyeckoe pABwkeHue. [loHaTue
COCTOSIHUSI M JETePMHUHU3M B KJIACCHYECKOM MeXaHUKe. YpaBHEHHUS
JIBWXKEHUs. ['paHulbl OPUMEHHUMOCTH  KJACCUYECKOM  MEXaHHUKHU.
PenstuBucTCKas 1 KBAaHTOBAsi MEXaHUKa

Kunematnka nBwxkeHuss marepuanbHON TOukH. CKOpPOCTh U
yckopeHue. HopmanbHOEe U KacartenbHOe ycKopeHus. Paaunyc KpuBH3HBI
TpackTopuu. OCHOBHas 3ajlaya KHUHEMAaTHKH MaTepUaIbHON TOYKH.
Kunemartuka aBmkeHHs aOCONIOTHO TBEPAOTO Tena. BpaieHue TBepaoro
Tea BOKPYT HEMOJBIKHOW ocH. CBSI3b JTUHEWHBIX W YIJIOBBIX BEJIMYUH
IIPY BPAILLATEIIbHOM JIBUKEHUH.

WNuepumansubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJacCUYeCKOl IMHAMHUKM - 3akoHel HproTtona. OcHoBHas 3ajada
JMHAMUKN MaTEepUAIbHOW TOYKM. HenHepuuanbHble CUCTEMBI OTCYETA.
Cunbl mHepuuu. 3aKOH COXpaHeHuss umnyibca. LleHTp macc u ero
nBiwkeHue. Cuctema eHTpa Macc.

Mexanuueckass pabota M MOIIHOCTb. KuHeTHueckas >Heprus.
ITonss cun. KoHcepBaTHBHBIE W JUCCUNATUBHBIE CHIBL. Y CIIOBHE
MOTEHIMAIBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenmmanpHass dHeprus cucrembl. CBs3b MEXIYy TMOTCHIIMAIBHON
SHEpPrUue U TI0JIEeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MEXaHU4eCKOW d3Heprun. CUcTeMbl eTUHUII.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs] MOMEHTa HMITyJbca. MOMEHT HMMITyJbCa TBEPIAOTO Tena
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
ypaBHEHUE JWHAMHUKH BpalIaTEJIbHOIO JIBMKEHUSI TBEPAOro Teja.




Kunerndeckass SHEprus BpallAIOLIErocss TBEPAOrO Tea. Y PaBHEHHUSA
JBUKECHHUSI U YCJIOBUS PABHOBECUS TBEPAOIO TEA.

[Ipunuun otHocutenbHOCTH [anunes, npeoOpasoBanus ["amuies.
[TocTynatsl crnenuanbHON Teopun OTHOCHTENbHOCTU. I[IpeoOpasoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENATHBUCTCKOW MEXaHUKH.
WuTepBain, ero MHBapUaHTHOCTb. PenstuBucTckuil umiyibe. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM  nuHamMuku. KuHetudeckas dHeprus
penATUBUCTCKOM 4acTulpl. CBA3b Macchl M 3Hepruu. CBs3b MEXAY
SHEprued M HMIyJbcoM dacTHlbl. OCHOBHBIE HJeU 0OLed Teopuu
OTHOCHUTEJIBHOCTH

Pasznen 2

®dusuka KojaebaHuii U BOIH

lapmonunueckuit u AHTapMOHUYECKUI OCIUJUISITOP
(MaTeMaTU4YeCKuii MAasTHUK, (U3UYECKUN MAATHUK, KOJEOAHHS MO
nerctBueM ynpyrod cuibl). CioxkeHue xosieOanuid. OU3NYECKUN CMBICIT
CIEKTPAJIbHOTO pa3IoKEeHUs. Juddepenunansuoe ypaBHEHUE
konebanuii. CBoOoaHble, 3aTyxaronipe koneOaHus. BviHyXIeHHBIE
Kosiebanusi. Pesonanc.

Kunemartrka BOJTHOBBIX TPOLIECCOB (IIOCKKE U chepuuecKue
BOJIHBI). BonnHoBoe ypaBHeHnue. [IpuHiun cynepno3unuu. JHeprus
BoIHBL. [ToTOK 3Hepruu. IHTeHCUBHOCTH BOMHBL. CTOSYast BOTHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOK BOJHBL. D¢ ekt Jlomnepa ams
3BYKOBBIX BOJIH

Pasznen 3

MonexymsipHas Gpu3uka

TepmoauHaMuyeckue cocTosiHUS U mpouecchl. [lonsaTre pyHkunu
cocrosiHusl. Buyrpennss sneprus. KonuuectBo Ttemiorsl. Pabora Tena
Opu U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJUMHAMUKH.
Temnepatypa W BHYTPEHHSSI OJHEpPrusi Kak (QYHKUHS COCTOSIHHUA.
TemoemkocTs. OHTpomnusa. BTopoe u TpeTbe Havana TEPMOJUHAMHUKH.
Teopemsl Kapno. 3akoH Bo3pactanus 3HTponuu. [lopsiok u decrnopsiok
B nipupoze. TepmoarHamMuueckre GyHKIUH.

WneanpHblii ra3 (ypaBHEHUE COCTOSIHMS, BHYTPEHHSS SHEprus,
TEIUIOEMKOCTH, ypaBHEHHe ajauabaTel, paboTa MpU  pa3IUYHBIX
npoueccax, 3HTponus). BepostHocts u ¢aykTyauuu. Pacnpenenenus
MaxkcBemna. CKOpOCTH  TEIJIOBOrO  JBHXKEHUs MoieKyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKON
TEOpUU HJCANbHBIX razoB. Pacmpenenenue bonpiMana. DHTponus u
BEpPOATHOCTh. Da30Bble paBHOBECHS W IpEBpalllEeHUs. DIEMEHTHI
HEPaBHOBECHON TEPMOAVHAMUKU. SIBIIEHHA NIEPEHOCA, KUHETUYECKUE
aieHns. KoHneHcupoBanHoe coctossHue. KuHemaTmka W JMHaMHKa
JKUJKOCTEH U ra3oB.

Pazmen 4

DIIeKTPUUIECTBO.

DNeKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO
sapsina. 3akoH Kymnona. Cuctemsl eaunun. IIpuHIMN cCynepno3uiuu.
CucteMbl 3apspKEHHBIX YacTHIl. OJEKTpHueckuil aumosib. Pabora cui
DIICKTPOCTaTUYECKOTO Moy TeopemMa O  IHPKYISIIIUM  BEKTOpa
HarpsDKEHHOCTH.  [IOTeHIMAbHOCTh  DIIEKTPOCTATUYECKOTO  TOJI.
HaHpH)KeHHOCTI) M MOTCHIOHUAJ 3JICKTPOCTATUYCCKOTO IIOJIA. CBA3b MCEXKIY
Humu. Teopema I'aycca ansi 3J€KTpOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacyeTy noJieu.

DnexTpocTaTHka B BemecTBe. Tumsl qusnexTpukoB. [Tonspusanus
IudNIeKTpUKoB. CBOOOAHBIE M CBA3aHHbIE 3apsaibl. JluanexTpuueckas

BOCIIPUUMYNBOCTD. I[I/IBJICKTPI/I‘-IGCKQJI IIPOHUIACMOCTb. BJICKTpI/I‘-IeCKOC




cMmemeHre (MHAykuus). Teopema [aycca Juid 37€KTpUUYECKOrO TOJS B
JTURJICKTPUKE. Y CIIOBHUS Ha TpaHHIEe pasjena ABYX AMAJICKTpUKOB. [Tome
BHYTPM HpPOBOJHMKA M y ero mnoepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropbl. DOHeprust CHUCTEMBbl 3JIEKTPUYECKHX 3aps/OB.
OHeprusi 3apsHKEHHOTO TNMPOBOAHMKA. OOBEMHAs IUIOTHOCTh SHEPIHU
3JIEKTPUUYECKOIO TOJISL.

VYcnoBus CyHIECTBOBAHMSI 3JIEKTPUYECKOTO TOKA. YpaBHEHHE
HENPEepbIBHOCTH. DJEKTPOJBMXKYyIIas cuia. HemoreHuuanbHOCTh MOJIA
CTOpOHHUX cwil. 3akoHbl Oma u J[Ixoynsa-JleHna B MHTErpajgbHOW U
nuddepermanbHon hopmax.

Pasnen 5

DNeKTpoANHAMUKA

MarnuTtocTtaTika B BEILECTBE. HamaranueHHOCTb.
MonekynspHable TOKH. MarHutHas BOCIHPUUMYHMBOCTh. MarHutHas
npoHuIaeMoctb. HanpsykeHHOCTh MarHuTHOro noiid. /InamarHeTukw,
napaMarHeTuku, (eppomaretuku. Teopema O UHPKYISALIUKA BEKTOpA
HANPSHKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepenimanbaas
¢dbopmpbl). YCiloBUS Ha TPAHUIIE ABYX MAarHETHKOB.

3akoH ®apanest. [IpaBuio Jlenna. CamouHyKUHs.
NunyktuBHOCTh. B3ammuHas wuHaykiusa. B3anmHas WHIYKTUBHOCTD.
O0beMHas IUIOTHOCTh JHEPrMM  MarHUTHOro mois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesuia.
Marepuanbhsie ypaBHeHus. KBazucranuonapubsie Toku. IHBapUaHTHOCTh
ypaBHeHUH MakcBemia OTHOCHUTENbHO TpeoOpasoBanuii Jlopenuna.
[IpyuHIMIT OTHOCUTENIBHOCTH B AJIEKTPOJIMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHEHHE s 2JIEKTPOMarHUTHON BOJHBL. (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH. Bekrop IlokHTHHra. MIHTEHCHMBHOCTH CBETa.
O¢¢exr J[lomnepa A 3NEKTPOMAarHUTHBIX BOJMH. OTpakeHue U
npenomiieHue cBera. Onrtudeckoe wuzooOpaxenue. I[lpunuun Pepwma.
Wntepdepeniust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpaxnus csera. [Ipunimun I'rolirenca-®@penens. Meroxa 3o @penens.
Hudpakuus OpayHropepa Ha mend U AUPPAKIUOHHOW pelIeTKe.
I'onorpaduu. EcrecTBeHHBIN M MOJISpU30BaHHBIN cBeT. 3akoH Maioca.
[Tonsspu3zanus cBeTa NpHU OTPaXEHUHM M MPEIOMIIEHUH. 3aKoH bprocrepa.
[BoiitHoe nyuyenpenomsieHue. HopManbHas W aHOMallbHas JHUCHEPCHSL.
dazoBas u rpynmnosas ckopoctu. Popmyna Panes. Onementsr Dypoe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TennoBoe uznydyenue ten. 3akoH Kupxroga. 3akoHbl H3ITyuyeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBanroBas ontuka. @Poroapdekr, omnbiTel CroneroBa. DOTOHBI.
[aBnenne cBera. KopnycKysaspHO-BOJHOBOW Jyanu3M JJs CBETa.
Oddext Komnrona.

Pasznen 8

KBanTOBas MexaHuka

Teopusa bopa. Onbeitel @panka u I'epua. KopmyckyisipHo-
BOJIHOBOW Jyanu3M Mukpoudactull. ['mmoreza ne bpounsa. Pas3oBag u
rpynmnoBas CKOpOCTH BOJIH A€ bpoitnsa. BonHoBol maker. CTaTuCTHYECKOE
UCTOJIKOBaHME BOJH Jn€ bpoitnga. [lpuHnun  HeomnpeneneHHOCTH
['eitzenbepra. BonHoBas ¢yHKIMS, €€ OCHOBHBIE cBoMcTBa. Omeparopsl
buznuecKux BeNMYMH. BpemMeHHoe U CTallMoOHapHOE ypaBHEHUE
[lIpenunrepa, KBAaHTOBBIE COCTOSIHUS. KBaHTOBBIC YpaBHEHUS JTBUIKCHUS.




CBoOomuas uactuna. Yactuma B OECKOHEUHOW ITOTEHIIMAJIBHON SIME.
KBanToBbiii ocrmnisitop. HyneBas sHeprus, HyneBble KoyeOaHUS.
[TpoxoxkaeHre YacTUIBI 4Yepe3 IMOTCHIMaIbHBI Oapbep. TyHHEIbHBIN
addekr.

ATOM BOZOpOJAa B KBAHTOBOW MexaHuKe. KBaHTOBbIE uwMcIa.
OpOuTanbHbBIi MEXAaHUYECKHMII M MarHUTHBI MOMEHTBHI JJIEKTpOHA B
atome. OpOuranpbHoe rupoMarHutHoe oTHomieHue. OmnbiT IllTephna u
I'epnaxa. CnuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
@®epmuonbl U 0030HBL. CHUMMETpUST BOJHOBOM (DYHKIHUU CHCTEMBI
onuHakoBbiX dyacTuil. Ilpuwanmn Ilaymu. OObsicHEHHWE NEPUOIMYECKON
cuctemsl iemeHToB J[.M.MenaeneeBa. DHEpreTUUeCKUid CIEKTP aTOMOB
1 MoJIeKyJl. [Tpupona XuMU4ecKou CBsI3H.

Paznen 9

Craructuueckas pusnka
Craructuueckuii metos. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['u66ca. CraTucTrueckoe UCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUSL.

CTaTI/ICTI/I‘-IeCKoe OIIMCAHHUC KBaHTOBOfI CHUCTCMBI, pa3111/1qne MG)KI[y
KBaHTOBOMEXAHUUYECKON u CTATUCTHUYECKON BEPOSITHOCTSIMHU.
Knaccuueckas CTaTHUCTHKA MakcBenna-bosnsiimana. KBanrtoBbie

cratuctukn @epmu-/upaka n boze-Diinireiina. CpaBHEHUE pa3IMUHBIX
CTaTHUCTHK.

Pactipenenenne  ®epmu-/lupaka 118 3JIEKTPOHHOIO — Trasa.
OneKTpoHbl B Kpuctayax. OHeprus @epmu, BbIPOKACHHBI U
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM ra3. OJIEKTPOHHAs TEIUIOEMKOCTb.

TennoeMKoCTh KpUCTAIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
teopus DiiHmTeiHa u Jle6as. ®ononsl. DOTOHHBIH ra3.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

W3 aux
TeMe1 NpaKTHIECKHX ®opmel TpynoemkocTs | pakTuyeck | Ne pasjiena
Ne MPAaKTUYECCKUX , (1ac) oit JIACIIAII-
n/n 3aHATHI IIOATOTOBKH JINHBI
, (4ac)
CemecTp 1

Kunematuka u pguHamuka | PemneHue 3amau 2 2 1
1 | marepuanbHON TOUKH

Kunematuka u pguHamuka | Pemnenue 3amau 3 3 1
2 | abCOJIOTHO TBEPIOTO Tela

CnenuanbHas Teopus | Pemenue 3anau 3 3 1
3 | OTHOCHUTENBHOCTH

Kunematuka u pguHamuka | PemneHue 3amau 3 3 2
4 | xoneOanmit

XapakTepUCTUKHM BOJIHOBBIX | PemieHune 3anau 3 3 2
5 | mporeccoB

MomnexyssipHO- Pemnrenue 3amau 3 3 3
6 | kuHEeTHYeCKas TeopHs

Cemectp 2
Hanpsixennocts u Pemenue 3amau 3 3 4
1 | moreHuman
ANEKTPOCTATUYECKOTO TOJIS




JIBrOKeHUE 3apsKEHHBIX Pemenue 3amau 2 2 4
2 | yacrui B
ANEKTPOCTATUYECKOM I10JI€
JusnexTpuku B | Pemenue 3amau 2 2 4
3 | 2JEKTpUUECKOM rnoJe.
KonneHncaropst
XapakTepuCTUKHU Pemenue 3amau 3 3 5
4 | HIEKTPUYECKOr0 TOKa
Nunykys MarguTHoOro | Pemenue 3amay 3 3 5
5 | monsi. Cuibsl B MarHUTHBIX
TOJISAX
3aKkoH BJeKTpoMarHuTHOU | Pemenue 3amau 2 2 5}
6 | maaykiuu dapazges. Pabora
B MarHUTHBIX MOJISIX
HNutepdepenmus, Pemenue 3amau 2 2 6
7 | nudpaxuus, MoasIpu3anus
Cemectp 3
TerutoBoe usnyudenue, | Pemienue 3agau 2 2 7
1 | doroaddext
Dddexr KomnroHa, | Pemenue 3anau 3 3 7
2 | cBoricTBa (hOTOHOB
Atom Bojopojaa | Pemenue 3amau 3 3 8
3 | .INocrymnarer bopa
CooTHol1IeHnEe Pemenue 3amau 3 3 8
4 | HeompeneneHHOCTEN
I'eiizenbepra, BOJIHEI 1€
bponns
VpaBuenue  lllpenunrepa | Pemenue 3amau 3 3 8
5 | IloreHnmanbHple Oapbepsl
KBanToBas craTucTuka Pemenue 3amau 3 3 9
6
Bcero: 51 51
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
No s Hux | Ne
HaumenoBanue 1abopatopHbIXx padboT Tpynoemkocts TPAKTHHCECKO | pasicia
, (4ac) i OJITOTOBKH, | TUCIIUATLI
n/n (9ac) WHBI
CemecTp 1
Mastauk Makcsena 4 1
1
HaxnonHbIN MasTHUK 4 2
2
CTOonKHOBEHHE IIAPOB 3 1
3
Matematuueckuil 1 00OPOTHBIN MasiTHUKU 3 2
4
OmnpeJenieHne CKOPOCTH 3BYKa B BO3yXeE 3 3




5 | | | |
Cemectp 2
Omnpenenenne AJIEKTPOEMKOCTH 4 4
1 KOHJIEHCAaTopa
HccnenoBanue penakcaliMOHHBIX KOJICOaHUMA 4 4
2
3 OmnpeneneHne ropu30HTAIIBHON 3 5
COCTaBJISIONICH HAMPSKECHHOCTH MarHUTHOTO
oJIst 3eMiIu
4 Ornpezenienne yAeJIbHOIO 3apsijia dJIEKTPOHA 3 5)
Konbua Herorona 3 6
5
Cemectp 3
[TpoBepka 3aKOHOB TEIUIOBOTO U3TYYCHUS 4 7
1
Buemrnwnii porordpdexr 3 7
2
Dddext Xosmra B repMaHun 4 9
3
Onpenenenye NOTEHLNUAIOB BO30YKICHUS 3 8
4 aTOMOB
Omnpenenenue LIUPUHBI 3 9
5 3aIPEIICHHOM 30HbI  TTOJIYIIPOBOHHKA
Bcero: | 51

4.5. KypcoBoe npoeKTHpOoBaHKE/ BBITIOJHEHUE KYPCOBOH pabOThHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabmuna 7 — Bunbl camocTodTenbHONM paboThl M €€ TPYJOEMKOCTh

. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboThI
yac yac yac qac

1 2 3 4 5
V3ydeHne TeopeTHIecKOoro MaTepraina 63 19 19 o5
nucturaHbl (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO
ycneBaemoctu (TKVY) 63 19 19 25
[ToaroroBka Kk MPOMEKYTOYHON 66 20 20 26
atrectauuu (I1A)

Bcero: 192 58 58 76

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIFHON pabOThI 00YYAIOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.




Tabnuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubnmuorpaduueckas cceuika / URL aapec KonnyecTBo 3K3eMIUISIpOB B
Ooubmuoreke
(KpoMe AJIeKTPOHHBIX
AK3EMILISPOB)

[53(075)] CasenbeB U.B. Kypc obmieii pusuku: Yueobuoe mocooue | ®O(4), I'C(94), I'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusmka

[53(075)] CasenbeB M.B. Kypc o6mieii pusukn: Yueobnoe mocooue | ®O(4), I'C(94), I'CU3(1)
B 3 1.2014. T.2. DnekTpuuecTBo U MarHeTu3M. BoJHBI.
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.
®u3suka TBEpAOro tena. Pu3nka aTOMHOIO A1pa U
9JIEMEHTAPHBIX YaCTHII

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuedHoe nocobue B 3.T. dO(2), 'C(98)
T.2. OnexrpuuectBo. Konebanus u BoaHBL. BoHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBL. M.: ®us- I'C(133), 'CY3(1), III'(6)
mariur, 2015

[53(075) Tpodumona T.U. Kypc dpusuku. 2007, d0O(3), I'C(27

T76]

53(075) T76] | Tpodumona T.U. Kypc buzuxu. 2003 I'C(35), KJI(5) T'C(134),

I1r'(8)

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Hponos U.E. Dnextpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), III'(18)

N83] 2015

534.2(075) Hponos N.E. Bonnossie mporiecchl. OcHOBHBIE 3aKOHBL. | DO(63), ['C(14), I1T'(8)

N83] 2015

530.145(075) | Uponos U.E. KsanroBas ¢usnka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

ns3 2015

[531 B83] Uponos N.E. ®usuka makpocuctem. OcHoBHBIE 3akoHBL. | DO(3), ['C(138), I1I'(30),

2015

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENIBHBIX PECYpcoB HH(MOpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmuoreka ['VYAIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp nuCmoONB3yeMOro IpOrpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

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

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne | HanmeHOBaHUE COCTaBHOM YacTH MaTepHUaIbHO-TEXHUUYECKON Howmep aynutopun
n/n 0a3bl (mpu HEOOXOMMOCTH)
1 Jlek1iMOHHast ay IUTOpUS
2 Crneunanu3upoBanHas jadopatopust «MexaHuKa» 31-04
3 Crienmanu3upoBaHHas jgadopatopus «JIEeKTPOMarHeTH3M 32-04
4 Crienmanm3upoBanHas jabopatopusi «ONTHKA 32-06
5 CrienmansupoBanHas taboparopus «KanroBast Ouznka» 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE PUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il MPOBEICHHS POMEKYTOYHOH aTTeCTaIlnN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3aMeH CnucoK BONPOCOB K IK3aMEHY



http://lib.aanet.ru/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHMTEIBHOW JINTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYLIECTBY M3JIaracT €ro, ONHPasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 5K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a7au) A1 SK3aMeHa
1/ WHINKATOpa

Cemectp 1

OcHoBHBIE KUHEMaTHueckue nousaTus. Kunemaruka marepuansuon | OIIK-1.3.1

1 .

ToukHd. CKOPOCTh U YCKOpEHHE MaTepHaAIbHONW TOUKH
2 | YckopeHHe npy MIIOCKOM KPUBOJIMHEHHOM JIBUKEHUHT OIlK-1.V.1
3 | KunemaTuka abCcoIIOTHO TBEPIOTO Tesa OIIK-2.3.1
4

CBs13b IMHEWHBIX U YITIOBBIX BEIMYUH OIIK-1.B.1




5 O06001IeHHBIE KOOPWHATHI U CTETIEHU CBOOOIBI OIIK-1.3.1
6 | OcHOBHas 3a/1a4a KUHEMATHUKH 11 MAaTePHATILHON TOUKH OIIK-2.V.1
7 | 3akonsl HploToHa OI1K-2.3.1
8 | 3akons! Kemiepa u 3aK0H BCEMHUPHOTO TATOTCHHUS OIIK-1.V.1
9 [Tpuniun nerepMuHU3Ma OIIK-1.B.1
10 | 3akoH cOXpaHEHHsI HMITYJIbCA OIIK-1.3.1
11 | Teopema 0 ABM>KEHHUH LIEHTPA Macc OIIK-2.V.1
12 | I'paBuTaninOHHAsT 1 HUHEPTHAsI MACCHI OIIK-1.B.1
13 | MOMEeHT CHJIbl U MOMEHT UMITYJIbCA. Y pPaBHEHHE MOMEHTOB OIlK-2.3.1
14 | 3akoH COXpaHEHHMs] MOMEHTA UMITYJIbCa OIIK-1.V.1
15 | CekropuanbHasi CKOPOCTb OIIK-2.B.1
16 | PabGoTta, MOIITHOCTh ¥ KUHETHYECKAsl YHEPTUS OIIK-1.3.1
17 | IloTeHumanbHble M HEHOTEHIMAIBHBIE CHAJIBI OIIK-1.V.1
18 ITorenumanpHas SHEPIUs, 3aKOH COXPAHEHUS MEXaHUYECKON OIIK-1.B.1
SHEPrUH
19 | MomeHT nHepHu OIIK-2.V.1
20 | Teopema lTeitnepa OIIK-1.3.1
21 | MomeHT nmMnynbca abCOIIOTHO TBEPJOTO Tela OI1K-2.3.1
22 | Kunernueckas sneprust ATT. Pabora u momnocTs Bpamienuss ATT | OIIK-1.V.1
23 | llpuanun oTHOCHTENbHOCTH [ anumest OIIK-1.3.1
24 | DxcnepuMenTanbHble npennockuku CTO OI1K-2.3.1
25 | Iloctynarsl DitHinTeiina, npeobpa3zoBanus JlopeHia OIIK-1.3.1
26 CrnenctBus u3 npeodpazoBanus JlopeHia. 3aKoH CIIOKEHUS OIIK-1.B.1
ckopocrei B CTO
27 | UnrepBan OI1K-2.3.1
28 | PenstuBucTCKasg fUHAMUKA OIIK-2.V.1
29 WHBapuaHTHI TEOpUH OTHOCHTENBHOCTH. 1 IprHIMI OIIK-1.3.1
SKBHBAJIEHTHOCTHU
30 | HeunepumanbHble CHCTEMBI OTCUETA OIIK-1.¥.1
31 HuddepennnanbHoe ypaBHEHUE KOJIEOaHUH TPYKUHHOTO OIlK-2.3.1
MasiTHUKA, €ro pelieHne
32 | BekropHas quarpaMma OIIK-1.V.1
33 | DHeprusi rapMOHUYECKHUX KOJIeOaHMH OIIK-1.3.1
34 | YcnoBus BOZHUKHOBEHUS KOJIeOaHMI OIIK-2.B.1
35 | ®usnueckuil U MAaTEMaTUYECKUN MAsITHUKU OIIK-2.3.1
36 | 3aryxaromme KojeOaHus OIlK-2.V.1
37 | BeiHykeHHbIe KoneOanus. Pe3onanc OIIK-1.B.1
38 CrnoxeHune konebaHuil 0IHOTO HAaNPaBJIECHUS C OAUHAKOBBIMU OIIK-1.3.1
4acTOTaMH
39 | CroxeHue B3aUMHO MEePHeHIUKYISIPHBIX KoJeOaHui OIIK-1.V.1
40 | Bomubl. OCHOBHBIC TIOHATHS OIlK-1.3.1
41 | YpaBHenue Oeryieil BOJTHBI OIIK-1.B.1
42 | BomHoBoe ypaBHeHHe. CKOPOCTH BOJIHBI B YIIPYTO# cpejie OIlK-2.3.1
43 | DHeprusi BOJHBI OIIK-1.3.1
44 | VIHTEHCUBHOCTH BOJIHBI OIIK-1.3.1
45 | Dddexrt Jomnepa OIIK-1.VY.1
46 | dAudpaxius Boad. punnun [Noiirenca OIIK-1.3.1
47 | latepdepeHuys BOIH OT IBYX UCTOYHUKOB OIIK-2.B.1
48 | Ctostune BOJHBI OIIK-1.3.1
49 | ucnepcusi, rpynmoBasi CKOPOCTh BOJH OIIK-2.V.1
50 | MneanpHbli Ta3. JlaBiaeHne HAa CTEHKY COCya. OIlIK-1.3.1




[TapameTpbl cocTosiHUS, TEMIIEpaTypa. Y paBHEHHE COCTOSHHUSI,

OIIK-1.V.1

51
(GYHKIUS COCTOSHUS
51 | BHyTpeHH:s SHEpTUs UACaIHHOTO Ta3 OIIK-1.B.1
53 Pabota naecanpHOro ra3a B pa3InyHbIX TEPMOJUHAMUYECKUX OIIK-2.3.1
IIpolLeCCax.
54 | IlepBoe Ha4aJI0 TEPMOTMHAMUKH. OIIK-1.3.1
55 | AnnabaTuueckuii mpoiecc. OIIK-1.V.1
56 | [uka KapHo OIIK-2.3.1
57 | PaboTa TemnoBoro 1BUraTes OIIK-1.3.1
58 OO6paTUMOCTh TEPMOJIUHAMHYECKUX TIPOIIECCOB, TEOPEMBI OIIK-1.3.1
Kapuo
59 | HepaBenctBo Knaysuyca. DHTponus OIIK-1.3.1
60 | DHTpONUS U BEPOATHOCTH OIIK-1.3.1
61 | bapomerpuueckas popmyina. Pacnpenenenue bonbimana OIIK-1.Y.1
Cemectp 2
1 Hanpsixénnocts anektpuueckoro nois. [punmun cynepnosunuun | OIIK-1.3.1
2 ITorenuuman snmekTpryeckoro nois. [IpuHnun cynepno3unum. OIIK-2.3.1
Teopema o nupKynsauuu Bekropa E
3 ITotox Bektopa E. Teopema I"aycca st Bektopa E OIlK-1.3.1
4 CuJi0BBI€ JIMHUU U SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH OIIK-1.¥.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-2.B.1
6 Hanpsx€HHOCT M MOTEHIIHAN 3JIEKTPUYECKOTO JTUIOJIS OIIK-1.3.1
7 DJIEKTPUUYECKUI JTUTIOIb BO BHEIIIHEM T10JI€ OIIK-1.B.1
8 [TpoBOTHUKY B AJIEKTPUUYECKOM IOJIE OIIK-2.3.1
9 Hwuanexktpuku. BekTop anexkrpuueckor MHAyKIUHU. Teopema OIIK-1.3.1
I'aycca s Bexropa D
10 I'pannuHsble ycnoBus 1 BeKTopoB D u E OIIK-1.3.1
11 OnekTpoéMkocTh. KoHieHcaTopsl OIlK-2.V.1
12 [TapannensHoe 1 nocnegoBarenbHOe coefnHenne konaeHcatopos | OIIK-1.B.1
13 OHeprus MEKTPUYECKOTO MOJIS OIIK-2.3.1
14 Onekrpuueckuid Tok. [ImoTHOCTH TOKa OIlK-1.3.1
15 3akoHbl OMa B 00BIKHOBEHHOH M T depeHInaIbHol Gpopmax OIIK-1.V.1
16 3akon OMa 1 3aMKHYTOU IIeTTH OIIK-1.B.1
17 3akonsl oy — JIeHa B 0ObIKHOBEHHOW U OIIK-1.V.1
muddepeHmanbHoON hopmax.
18 MarauTtHast UHIYKIUs OIIK-1.3.1
19 3akon brno — Capapa — Jlaruraca OI1K-2.3.1
20 MarauTHas HHAYKIMS IPSIMOTO NMPOBOJIA C TOKOM OIIK-2.V.1
21 B3anmoneiicTBre NpOBOJIHUKOB C TOKAMHU OIIK-1.B.1
22 JumonbpHBIN MarHUTHBI MOMEHT. MarHuTHOE 1oJie KOHTYpa ¢ OIIK-1.3.1
TOKOM
23 MarauTHas HHIYKIUS JBYKYIIErocs 3apsaa. Bzanmoneincreue OIIK-1.3.1
JBIDKYIIUXCS 3apsiIoB
24 JIBrKeHNe 3apsKeHHBIX YaCTUIl B MATHUTHOM TOJIE OIIK-2.B.1
25 Teopema o UpKyssKM BekTopa B OIIK-1.3.1
26 MarauTHas HHIYKIMS TOPOUIA U COJIEHONU A OIIK-1.V.1
27 MexaHnnyeckasi paboTa B MArHUTHOM T10JI€ OI1K-2.3.1
28 MaruutHsblil notok. Teopema 'aycca 1uist Bektopa B OIIK-1.3.1
29 MarHuTHBIH IANOAb B MAarHUTHOM ITOJIE OIIK-1.B.1




30 Marnetuku. Teopema o UpKyJIsIuu BekTopa H OIIK-1.3.1
31 SAnenne peppomarnernma OIIK-1.3.1
32 DJIeKTpOMarHuTHasK WHIYKITUS OIlIK-2.3.1
33 Camounaykuus. BzaumHast nHIyKIus OIIK-2.V.1
34 DHeprusi MarHuTHOTO TOJIst OIIK-1.3.1
35 BuxpeBoe anexTpuueckoe mnosie OIIK-1.3.1
36 Tok cmeneHust OIIK-2.3.1
37 VYpaBuenuss Makcsesia OIIK-1.3.1
38 BoiHOBOE ypaBHEHHUE 3JIEKTPOMArHUTHOTO TIOJISI OIIK-1.VY.1
39 CBOICTBA 2JICKTPOMArHUTHBIX BOJIH OIIK-2.B.1
40 3aKOHBI MPEJIOMIICHUS U OTPAKEHHSI CBETA OIIK-1.B.1
41 KorepeHTHOCTH cBETa OIIK-1.3.1
42 WNuTtepdepenius cBeta OT IByX HCTOYHUKOB OIIK-1.VY.1
43 Judpaxmus. [Tpuanun [rolirenca — Openens OIIK-2.V.1
44 3onbl Openens. Jubpakuus Opayarodepa Ha menn OIIK-1.B.1
45 Hucniepcusi cBera OIlK-1.3.1
46 Jundpaxkimonnas pemeérka OIIK-1.VY.1
47 [Tonsspu3zanus ceta OIIK-1.3.1
48 CreneHpb noJsigpuzanuu. 3akod Mastoca OIIK-2.V.1
Cemectp 3
1 TennoBoe U3ry4yeHue OIIK-1.3.1
2 3aKOHbI U3J1y4EeHHsI aOCOJIIOTHO YEPHOTO TeJIa OIIK-1.3.1
3 ®opmyina Penes — Jlxxkunca. Pacnpenenenue Ilnanka OIIK-2.3.1
4 dotord ekt OIIK-1.V.1
5 TOpMO3HOE PEHTI€HOBCKOE U3ITy4YECHHUE OIIK-1.B.1
6 ®Doronsl. KopnyckyIsipHO — BOJJTHOBOM AyaIM3M JJIsl CBETA OIIK-1.3.1
7 Oddext Komnrona. Dmnupruyeckue 3akoHoMepHocTH B ciekrpax | OITK-1.3.1
aToma BOAOpoAa
8 Mouens atoma 1o ToMricony OI1K-2.3.1
9 Mogens atroma o Pesepdopay. IToctynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIlK-1.3.1
11 Bounns! [le bpoiins OIIK-2.B.1
12 BonHoBas ¢pyHKuMs OIIK-1.3.1
13 Ypasuenue llpénunrepa OIlK-2.V.1
14 CootHoueHue HeonpeaenéHHocrel [ eiizendepra OIIK-2.3.1
15 MukpouacTuia B OAHOMEPHON NOTEHIIMAIIBHOM SIME € 00-MHU OIIK-1.V.1
CTEHKaMHU
16 MuxkpouacTtuia B TpEXMEpHOM HenmpoHuaemMoM norenuuanbHom | OIK-1.V.1
AIMKE
17 CTOTKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIMAIBHBIM 0apbepoM OIlK-1.3.1
18 MukpoyacTHiia B HEIpOHUIIaeMoil cepe OIIK-1.B.1
19 ['apMOHMYECKHN OCHUIUIATOP B KBAHTOBOW MEXaHUKE OIIK-1.3.1
20 KBaHTOBBII poTaTop OIlK-1.3.1
21 ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 To/1eCTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu OIIK-2.3.1
23 3arnosHeHHE AIIEKTPOHHBIX 00osouek. Tabmuia Meneneena OIIK-2.V.1
24 XapaKkTepUCTUYECKHE PEHTTEHOBCKHE CIIETPHI OIIK-1.B.1
25 DHEprus CBSI3U B MOJICKYJIE OIlK-1.3.1
26 Pacnipenenenne @epmu - Jlupaka OIIK-2.3.1
27 Pacnipenenenne bose - DitHITeiHA OIlK-1.3.1




28 DHEPreTUHYeCKre 30HbI B KPHUCTAJLIaxX OIIK-1.3.1
29 [IpoBOAMMOCTDH MOTYNIPOBOAHUKOB OIIK-2.V.1
30 CHOHTaHHbBIC U BBIHYKJICHHbBIC MIEPEXOIbI OIIK-1.3.1
31 [Tpuniun paboTsl na3epa OIlK-2.3.1
32 Knaccuueckas teopus TertoeMkocTu Jrosnonra u [1tu OIIK-1.3.1
33 KBanToBast Teopust TEINIOEMKOCTH DUHIITEHA OIIK-1.3.1
34 KBanrtoBas Teopus Temoemkoctu Jlebas OIIK-1.3.1
35 KonTakTHbI€ SIBICHUS OIIK-1.V.1

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOESKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

Ne Kon
i/ [TIpumepHbIil EpeYeHb BOMPOCOB 711 TECTOB HHIUKATOD
i a
Tecr 1
1 | 1. AGcomoTHO TBEPJOE TEIO MOXKET COBEPIIATh CIASAYIOIINE IBUKECHHUS. .. OIIK-1.3.1
a) TOJBKO BpaIliaTebHOE, 0) TOJIbKO TIOCTYNATEIBHOE,
B) U3MEHATH (OPMY MOJ JeHCTBUEM BHELIHEW CHIIBI,
T') TOJIBKO MTOCTYNATEJIbHOE U BpalllaTelbHOE.
2 | Yucno crene”el cB0OO bl MAaTEPUAIBHON TOUKH ... OIIK-1.3.1
a) BCErJia paBHO TpeM, 0) BCerzia paBHO JBYM, B) BCETJla PaBHO €IMHHUIIC,
I') 3aBUCHUT OT OTPAaHWYEHUH B IBUKEHUH TeJla, HO HEe MPEBOCXOAUT TpeX
3 | Beibepure npaBmiibHYIO GOPMYITY TSI MOMEHTA HMITYJIbCA MaTePUAITBHOM OIlK-2.3.1
TOYKH.
4 | Kakast MexaHHn4ecKas BeJIMYMHA HE OCTAETCS MOCTOSHHOM MPH JIBUKESHUU OIIK-1.3.1
riaHeTsl BOKpyr ConHua 1o syumncy?  A) UMIYJIbC TUIaHEThl, 0)
MOMEHT UMITyJIbCa, B) MEXaHWYECKas SHEPIus, I') Macca IUIaHETHI.
5 | YBenuyeHue MoJHON MEXaHUYECKOW SHEPTUU CUCTEMBI COMPOBOKIAETCS OIIK-1.3.1
a) MpEBpAILEHUEM BHYTPEHHEN SHEPTUU B MEXAHUYECKYIO,
0) mpeBpalIeHNeM MEXaHNYECKON YHEPTHH BO BHYTPEHHIOO,
B) MPEBpAILEHNEM IOTEHIINAIBHON YHEPTUH B KHHETUYECKYIO,
I') peBpaleHNeM KHHETHUECKON SHEPTUH B MOTEHUIUATIbHYIO.
6 |.lHBapuHaHTOM B TEOPUU OTHOCUTEIHLHOCTH SBISETCH ... OIIK-1.3.1
a) peNIATUBHUCTCKAsl Macca,  O) pelsITUBUCTCKUI UMITYIIbC,
B) KHHETUYECKasl DHEPTUsl, T) NOJHAs SHEPIHUs, 1) SYHEPIUs MOKOsI.
7 | 7. MarepuanpHasi TOYKa HAYMHACT JIBUTATHCS 0 OKPY>KHOCTH OIIK-1.B.1




pamuycom R =0,9M ¢ TaHTeHIMATBHBIM YCKOPEHHEM

2 .
a =6 M/ ¢” . HaliT nosiHOE yCKOpEHUE TOYKH B MOMEHT BPEMEHHU

t=0,25c

a) 2,5M/c?, 6) 6,5M/c?, B) 8,5M/c?, ) 9,5M/c?, n)

15M/c2

Kocmuueckuii kopabib amxercs co ckopocteio V = 0,8-C.
KocMOHaBT 1epKUT cTEepKeHb C COOCTBEHHOM AJIMHON | M B
HAIPABJICHUHU, IEPIICHIUKYIISIPHOM CKOpOCTH Kopadisi. Kakoi
OyIeT AJIMHA CTePXKHS JIJIsl HeMOABUKHOTO HaOMo1aTes?

a)0,6 m, 6)0.8M, B)IM, T1)1,25M, na)5/3m.

OIIK-1.B.1

Tect 2

. UTo XapakTepu3yeT HOpMalabHOE YCKOpEHHE?  a) U3MEHEHUE CKOPOCTH 110
BEJIMYMHE, 0) U3MEHEHUE CKOPOCTH IO HAPABJICHUIO, B) N3MEHEHHE CKOPOCTH
10 BEJIMYUHE U

HalpaBJICHUIO

OIIK-1.3.1

. B xakoM ciydae uMiynbc Tenna 0yneT 0CTaBaThCsl MOCTOSTHHBIM?

a) Bcerna, 6) B ciyyae, xorjga Ha Teno He JAEUCTBYIOT CHIIBI WM JIEHCTBUE
ATUX CUJI CKOMIIEHCUPOBaHO, B) B ciydae, Korna Teno ABUXKETCS MO MPSIMOi
auHuH, T) B cioyyae, koraa Teno ABMKETCS 0 OKPYKHOCTH

OIIK-1.3.1

MarepuanbHasg TOYKA, MOJBCIICHHAs HAa HEBECOMOM HEPACTSKUMON HUTH,
COBEpIIAET JIBUKEHHUE B BEPTUKAJIBHOM IUIOCKOCTH. B KakoM mMoJjiokeHuu
MOMEHT UMITyJIbCAa MaKCUMaseH?

1. MOMEHT MMIYyJbCa BO BpeMs JABHUKEHUS MMEET IOCTOSHHOE
HEHYJIEBOE 3HAYEHUE

2. MOMEHT UMITYJIbCA PABEH HYIIO, T.K. ABUKEHUE TEJIA IJIOCKOE

3. MOMEHT UMITYJIbCa PABEH HYJIIO, T.K. JBH)KCHUE TEJa MOCTYNATEIbHOE
4, MOMEHT UMITYJIbCa MAKCUMAJIEH B CAMOM BEPXHEM I10JI0KEHUN

5. MOMEHT UMITYJIbCa MAKCHUMAJIEH B CAMOM HUKHEM IOJIOKEHUH

OIIK-2.3.1

Paanyc ToHKOr0 00pyya yBeNIMYMIM B 2 pa3a, a MacCy YMEHBIIWIN B 2 pa3a.
Kak m3MeHuTcs MOMEHT MHEepIUU 00pyda OTHOCUTEIBHO OCH, MPOXOSIINN
qyepes ero UeHTp?

a) HE U3MEHUTCH; O) yBenmuuuTcs B 4 pa3a; B) YBEIMUMUTCA B 2 pasa; T)
YMEHBIINTCS B 2 pasa.

OIIK-1.B.1

W3 npuBeIeHHBIX HUKE COOTHOLIEHUN KJIIACCUYECKOW MEXaHUKH YKa3aTh Ty,
KOTOpasi CIPaBEAINBA B TEOPUU OTHOCUTEIILHOCTH, €CIIU IO/ BEJIMYUHON m
UMETh B BUY PEISTUBUCTCKYIO Maccy?

1.dP=mdV 2.dP=madt 3.dE, =(PdV) 4.dE,=m(VdV

OIIK-1.3.1

) 5.dE, =

VYron moBopoTa Kojeca U3MEHsETCs CO BpeMeHeM 110 3akoHy ¢(t) =bt, rae

b =0,1paol c®. Yemy paBna yrimoBas ckopocTh (@ ) kKoneca depes 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

[ToTenmmansHas »Heprus yactuiel  U=aly ,rae a = 10 Ix. [Ipoeknus
cunel Fy B Touke (1,1)m paBna: a)2 H, 6) OH, B) 10 H.

OIIK-1.B.1

. B kakoM ciiyqae MOMEHT UMIyJbca Tena Oy/1eT 0CTaBaThCsl MOCTOSTHHBIM?
a) Bcerna, 6) B cinyuae, korza Ha Teno He ACWCTBYIOT CHJIBI WM JIeHCTBUE
3TUX CHJI CKOMIIEHCHPOBAHO, B) B ciyuae, Korjaa Teno JBUXKETCS MO MpsIMON

OIIK-1.3.1

JIMHUH, F) B CJIydac, Korja TCJIO ABMKCTCS 110 OKPYKHOCTH.




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepuaibl,  ONPEACISAIONME  MPOLEAYPHl  OIEHWBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue ykazaHus sl 00y4aroLMXCsl 10 OCBOCHUIO AUCHUIUINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOM JEKIMH B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEHIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpeaMEeTy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACNATH TJABHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Meroauueckue yka3aHHS JUIsl OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHusanuu y4yeOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJHEHUN 00YJalOUIMMHUCS 110JI pYKOBOJICTBOM ITpEToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOpETEeHUs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACATEILHOCTH.

enbro mpakTUYECKOro 3aHATHS ISl 00y4aromerocs SBIsSETCs] MPUBUTHE 00yJarOIIMMCS
YMEHMH U HaBBIKOB MPAKTUYECKOM JEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIupeHue M JeTalu3alis 3HAaHWA MpH peleHUH
KOHKPETHBIX 3a/1a4;




— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCIIUIIINHEL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMUYECKOTO OCMBICICHHUSI IOJTYYEHHBIX 3HaHUM JUIs
BBINOJIHEHUS 3aJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpebGoBanusl K IPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATUS HPOBOJATCS B BUAE OOCYKIEHHMS OCHOBHBIX THIIOB 3ajad,

CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUJE
pa3bopa BOIIpPOCOB, KOTOPbIE MOT'YT BOZHUKHYTh y CTYJIEHTOB IIPM OCBOEHUH MaTepHaa.

Meroanueckue ykazaHUSI [0 TPOBEACHUI0 NPAKTHUUECKUX 3aHSATHH MNpPHUBEICHBI B
CIIEAYIONIMX IMOocoOuax umeromuxcs B Ombmmoreke I'YAII B HamedyaTaHHOM W 3JIEKTPOHHOM
BUJIE:

Mexanuka. KonebGanust u Bomubl. Tepmoamnamuka. COopuuk 3amau //M.U. Kopanenko,
10.A. Ky3nenos, M.H.Kynsounkas, H.I1.JlaBposckas, H.H.JIutBunosa, E.B. Mouaps , 10.A.
HosukoBa, B.®. Opinos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. HO.H. Ilapes,
B.b.lllanun, b.®.[ludpun, C.A. Hlepdak 2010. 84 c.

OnektpuuectBo.  Marnetusm.  Omntuka. CoOopuuk  3amau. //M.U.  Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. Lapes, b.®.1lludpun, C.A. Llepdbax
2013. 80 c.

KBantoBas ¢usuka. COopumk 3amau //, WM. Kosanenko, H.IIL. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Iapes, C.A
[epbak, 2004, S6¢.

11.3. Meroauueckue ykazaHusi Jsi OOYYarOIIUXCS IO BBIIOJHEHUIO JIA00OPATOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 KCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX PabOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSAX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
B Tedenme cemecTpa KaXKIblid CTYJEHT B COOTBETCTBHHM C paboueil MpoOrpaMMoil o

muciuiuinae Ou3uka TOMKEH BBITIOIHUTH OMPEIEICHHOE YUCIIO JabopaTopHbX padoT. Ha
KXy J1a0OpaTopHyl0 padOTy IUIAaHHPYeTCs HE MEHee [BYX 3aHsATHIl: OJHO — Ha



BBITIOJTHEHUE W3MEPEHUI, U OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHH, a JoMa WA B OMOJIMOTEKE.

B nauane cemectpa 10 Hayana 3aHATUN CTYIEHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH IO
TEXHUKE 0€30MacCHOCTU MPH MPOBEACHUH JTa0opaTOpHbIX paboT mo ¢usuke. IIpoxoxaenue
UHCTpYKTaXa (UKCUpYEeTCs B CHENHMaIbHOM IKypHalle; TaM HYXHO 00s3aTelIbHO
pacmucarbcsl.

B nabGoparopuro CTyA€HTHI NOJDKEH NPUXOIUTH TOJATOTOBICHHBIMH K Ha3HAYEHHOUN
pabote. Heobxonumo 3apanee mpoynTaTh ONMcaHue paboThl M TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOILIETO pasfena Kypca. He 3a0piBaliTe 0 peKOMEHAOBAHHOW IJUTEpaType U
00513aTeNIbHO MOJIyYnTe B OMOIMOTEKE BCE MOCOOMSI, BBITyCKaeMble Kadeapoil.

BrImonssaTh paboTy CTYIEHTY pa3pemaeTcs, JUIIb MOCTe I0MycKa, TOTYYeHHOTO Mociie
Oecenpl ¢ mpenoaasareneM. [IpenogaBaTens 10KeH yOSIUTHCS, YTO CTYIEHT TOHUMAET:

KaKue sIBICHUS OH OyAeT HaOJIt01aTh U UCCIIE0BATh;

KaKkas 11eJIb TIepe]l HUM TOCTaBJICHA,

KaKUMU pUOOpaMu U KaK BEIyTCS U3MEPCHNUS;

KaK CJIeZyeT IPOBOAUTH SKCIIEPUMEHT.

[TomyyeHHbIi [OMyCK K paboTe OTMeuaeTCsl MPEeTnoAaBaTeieM B )KypHaJe.

B mnpouecce BbIMONHEHUs I1TaOOPAaTOpHOW pabOThl HYXKHO 00s3aTENBbHO 3aNOJIHHUTH
OPOTOKOJI U3MEPEeHUH. Y Ka)XIOro CTyJeHTa MPOTOKOJN H3MEPEHUH MOJKEH OBITh CBOIA;
BEJICHHWE OJJHOT'O MPOTOKOJIa HECKOJIBKUMU CTYACHTAMH BMECTe He Aomyckaercs. [Iporokon
BeneTcs Ha ucTe popmaTta A4. B mpoToKosie TOKHO OBITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp J1adOpaTOpHOM pabOThl B COOTBETCTBHH C
METOJUYECKHUM ITOCOOHEM;

dbamuHsl, THALKAIBI CTYJEHTa U HOMED TPYIIIBL;

(bamMuIMs 1 MHULKAIBI IPETIoAaBaTeNs;

TabJIMla TEXHUYECKUX XAPAKTEPUCTHK M3MEPHUTENbHBIX MPHOOPOB (Ha3BaHHE NpUOOpa,
pabounii 1uamnasoH, IeHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

napaMeTpbl YCTAHOBKH, Ha HEN yKa3aHHBIC;

pe3yJIbTaThl U3MEPEHUM;

JlaTa v MOAIHNCH CTY/ICHTA.

Bce 3anmcy TOMKHBI BECTHCH ABTOPYYKOMW, IMAPUKOBOM, KaNWJUIIPHOM WIIM TEIEBOU
pYYKOH. 3anvch HAOIOICHNN U JaHHBIX KapaHIallloM HEe JOIYCKaeTCsl, KapaHAaloM MOYKHO
JUIIb YePTUTh TaOnuLbl U rpaduku. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIIE 3aHATUS HAUYUCTO HE PEKOMEHJAYETCs; 3TO HEHY)KHas TpaTa BpEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTelbHOCTh U aKKypaTHOCTb
Jy4IlIe MPOSIBUTH MPU OPOPMIIEHUH OTUETA.

[To oxoHUaHWYU U3MEPEHUH TPOTOKOI 00SI3aTEIIHHO JAeTCs Ha TIOITUCH MPEIO0/1aBaTeIo.
be3 9rToil moamMcH TPOTOKOJ CUMTACTCS HEACUCTBUTEIbHBIM. lloamuck cCTyaeHTa B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPCHHUS, a IOAIMHKCH
nperoaBaTelis 03Ha4aeT, 9YTo padoTa JEeHCTBUTEIBHO BBITIONHATIACH U YKa3aHHBIC 3HAUCHUS
JNEHCTBUTENIBHO MOJIYyYEHbl UMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MMPOTOKOI.

[To pesynbraram, 3aUKCUPOBAHHBIM B MPOTOKOJE H3MEPEHMH, CTYIEHT J0Ma IUIIET
OTYET M 3alUINaeT ero Ha cienyronieM 3ansatuu. [Ipu 3amure oTuera MOryT OBITH 3aJaHbI
Ja00bIe BOMPOCHI MO TEOPUH H3Y4Ya€MOIO SIBJICHHS M IO TOJYyYEHHBIM pe3yibTaraM. 3a



NPUHATHIA OTYET IMPErnoaBaTelb BBHICTABISET CTYACHTY OLEHKY M IOCJIE 3TOr0 COOOIIaeT
HOMEp U Ha3BaHUE CIIEAYIOIIel 1a00paTopHOi paboThI.

Crpykrypa ¥ dopma oTdeTa 0 JadbopaTopHoil pabore
OTtuer n0KEH COAEpXKaTh CIAEAYIOIINE Pa3 bl

1. [{eas paboTHI.

OHa cdopmynmupoBaHa B ONHUCAaHWU J1abOpaTOpHON pabOTHI, OTTyJa €€ CIeayeT
Nepenucarh.

2. Onucanue 1a6OpPaTOPHON yCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO  ObITh  KpaTkuM.  CrenyeT  OrpaHUuYUThCS
(GYHKIMOHATBFHON WM SMEKTPUUECKOM cXxeMOoi ycTaHOBKH. He Hy>KHO MPUBOANUTH BHEIIHETO
BUJa npubopos. [lasee HEOOXOAMMO ONUCATh IKCIIEPUMEHT U NEPEUUCIUTD U3MEPUTEIIbHBIE
npuOopbl B TaOJHMIlE TEXHUYECKHX XapaKTEPUCTHK, TIEPEHECEHHOW W3 MPOTOKOJIA
U3MEPEHHM.

3. PaGouue Gpopmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (POPMYIBI, MO KOTOPHIM HEMOCPEICTBEHHO
IPOU3BOJATCS BBIYMCIEHUS UCCeNyeMblX BeanuuH. CineBa B popmylie JOJKHO CTOSITh TO,
4YTO CJENyeT OIpeneauTh, CIpaBa - TO, YTO H3MEpsUIOCh B pabore miM u3BecTHO. Bce
HPUBEACHHBIE POPMYJIbI TOJKHBI OBITH TPOHYMEPOBAHBI.

BeiBoa hopMyn U poMexKyTOUHbIE BBIPAXKEHUS B 3TOM paszelie NPUBOJUTh HE HYKHO.
@opmynbl 71 BBIYHCICHHUS TMOTPENTHOCTEH W TMPOBENCHUS MaTeMaTU4ecKo o0paboTKu
pe3yIbTaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE MPUBOISATC.

4. Pe3ynbTaThl U3MEPEHUIN U BBIYUCIICHUI.

B »TOM paszmene ordera JOHKHBI OBITH MPUBEICHBI BCE M3MEPEHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BHUJE HAIVSAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIIAThH JIMIIHHUE ACCATUYHBIE pa3psibl (moapobHee 00
TOM TMOieT peub HUXKeE). B paboTe MOXkeT ObITh HECKOJBKO 3aJjaHHil, BCE OHU JIOJKHBI
OBITh IPUBEJICHBI B 3TOM paszJiee.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnerne ordeTa MOJDKHBI OBITh MPUBEICHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUN
Mo Kaxmoil paboueit ¢opmyne. He HYXHO NPUBOAWTE BCEX BBIUMCICHHM, BIIOTHE
JIOCTaTOYHO OJIHOTO MPHUMEPA MO KXo dopMyiie. DTOT pa3aen HyX eH ISl TOTO, 4TOObI
npenojaBaTeliio ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSX WIM HM3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpenHocTen.

B stomM paznene ordyera MOJMKHBI ObITH MpeACTaBieHbl (OPMYIBI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4ecKas oO0paboTka pe3yabTaToB u3MepeHui. JlOMKHBI OBITH
BEIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUMCISUTHCH CHCTEMATHYECKHE W CIydalHbIC
MOTPEUIHOCTH U MPECTABIECHBI IPUMEPHI BEIYMCICHHUH MO KaXX10M U3 HUX.

OTOT pas3fen oT4deTa CaMbIi CIHOXHBIA M CTyAeHToB. [lo Hemy Oombine Bcero
BOIPOCOB, B HEM Oouibllie BCero omuOok. Teopus nmorpenrHocTell 00bIYHO ObIBACT HamMcaHa
JUISL TIOATOTOBJIEHHOI'O YMTATelNs, 3HAKOMOIO C BbICIIEH MaTeMaTukoil. B Hacrosmem
NOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIL CAMOE Ba)XXHOE IO ATOW TEeME U U3JIOKHUTh
Martepua 1o BO3MOKHOCTHU MTPOCTO.



7. I'paduku 1 pUCYHKH.

Heb6onpimme rpaduku u pucyHKH pa3MeniaroTcsi B TeKcTe, a Oonpline - popmara A4 -
NPUBOJISATCS HA OTIACIBHOM JHcTe. B M1000M ciyyae OHM JOJKHBI OBITH MOMANUCAHBI H
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTuera. ['paduku o0s3aTernbHO
BBIMOJIHAIOTCS Ha MWIUIMMETpOBOM Oymare. Ha kaxmoil ocu OOmKHO OBITH 0003HAYEHO,
Kakas BEJMYMHA M B KaKUX EIMHULAX BIIOJIb HEe OTKJIajbIBaeTcs. Ha caMux ocsAX IOMKHBI
ObITh HAaHECEHBI TOJBKO Y3Jbl KOOPJAMHATHOW ceTKU. V3MepeHHble Ha OMbITe 3HAUYCHUS
NOANKMCHIBATh HA OcsAX He cienyer. Ha rpaduk o00s3aTenbHO HAHOCSTCS — Bce
HKCIIEPUMEHTANILHBIE TOYKW, W MPOBOJIUTCS COEAMHSIOMIAs MX JuHUA. OKOJO OJHOW WIIn
HECKOJIBKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHUYECKHE IOTPEHITHOCTH COOTBETCTBYIOIINX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKOHUaTeIbHBIC PE3YJIbTATHI, KX 00CYKIECHUE, BEIBOIBI.

B osTtom pasnmene oTrdera HYXKHO MOABECTH HUTOT MpoAenaHHON pabotrel. Cremyet
HaNKCaTh, KAKUE MOJTy4YEHbI BEJTMYUHBI, U C KAKUMHU TOTPEIIHOCTSIMH.

Ecnu m3mepenus: NpoBOIWINCH Pa3HBIMH METOJIAaMH, TO 00s3aTeNbHO HY>KHO CPaBHHUTH
3TH PE3yNbTaThl U MX MOTPEIIHOCTH, CAENaTh 3aKII0OUYEHUE, KAKOW METOJ] JIydlle, TOYHee,
ynoOHee.

Ecnmu m3BecTHO TabiMyHOE 3HAYEHHE M3MEPEHHOUN BENWYHHBI, TO HY)XKHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OTBITE 3HAYCHUEM M JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYCHUE
00 MX COBIAJCHUH WU HECOBITAICHUH.

Ecnu B pabore 3Ha4YeHUs1 OJHOM M TOW K€ BEIWYMHBI MOIYYEHBI SKCIIEPUMEHTAIBFHO U
TEOPETUYECKH, TO OTH pPE3ylbTaThl HYXHO O00s3aTeNbHO CpPaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKII0UeHIE 00 UX COBMAICHUH WM HECOBIAJACHUU.

B cmydae, xorga Mexay CpaBHUBAaEMBbIMU BEIWYMHAMU HUMEIOTCS HEJOITyCTUMBIC
PacXoXKJIEHUs, 3TO HY)KHO 00s3aTeTbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIOKECHHIE O
BO3MOXXHBIX IPUIMHAX ITOTO HECOBIMAICHUSI.

Ecmu B paboTe cTaBMIIOCH MENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKHIA 3aKOH WU W3YYHUTh
SBIICHUE, TO B JAHHOM pasjelie HeoOX0IuMO /1aTh 00OCHOBAHHBIN OTBET HA MOCTABJICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe
Otuer no naboparopHoii paboTe AOHKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu

Ha JIMCTaX BEQYyTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kkpasm jmucTa JOJKHA OBITH OCTaBJIEHA
paMKa mHUpUHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaX HE HYXHO, HO M
3acTynaTh 3a Hee He cielyeT. B pamke B BEpXHEM IOJI€ HYXHO JIMIIb ITOCTABUTH HOMED
cTpanuibl. [IpoHyMepoBaHHBIMHU JOJDKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TPETHETO.
I1epBbIi JIUCT — TUTYJIBHBIA U BTOPOM JIUCT — IIPOTOKOJ U3MEPEHUN, HE HYyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Eciau Bel ucnonb3yere uyxue 3aroToBKH, TO OyabTe
TrOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIC» OIIMOKU, KOTOPHIX ObiBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMmyrnaMm, KOTOpble Bbl mogcMoTpenn y KOro-To, a He BBIBEIU
camu. Jlyume cnpocuts npenogasarens. OH MOACKAaKET WU IPOBEPUT, NIPABUIIBHO JIU Yy Bac
HOJTy4NIIOCh.



TuTynbHBIA TUCT pabOThI MOXET OBITh HAIMMCAH OT PYKH WJIM HAlledyaTaH Ha MIPUHTEPE.
DneKTpoHHAas Bepcus TUTYJIBHOrO JIMCTa HaxoAauTcs Ha caite 'Y Alla.

Mertoandeckue yKa3aHus 1O BHITIOJTHEHHIO JJA0OPATOPHBIX PabOT MPUBEICHBI B CICIYIOIIIX

nocobusx umeronuxcs B 6ndnuoreke ['Y AIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:

1. Mexanuka. Konebanus u BosHbl. MonekymnsapHas ¢uszuka. JlabopaTopHbI MPaKTUKYM
//M.A. Koanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkmna, JI.E.
[Torapes, B.K. Ilpununko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. DOnexktpuuecTBO M MarHetu3M. JlaGoparopusiii mpaktukym// /E.H. Kortmukxos, C.A.
[Mepbak, .U Kosanenko, FO.A. Ky3uenos, M.H. Kyns6urnkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pytekos, , KO.H. Ilapes, b.®D.
Hludpun, 2010,84 c.

3. BonmnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkos, WM.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukona, A.H. Tponuu 2013 68 ¢

4. KpanroBas ¢usuka. Jlaboparopusiii npaktukym //I.A. BecaumueBa, M. KoBanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.Daxnees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Metoauueckue yKazaHus JUIsi OOYHAIOIIUXCS MO MPOXOKACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSTENbHAsE padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIILHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00CCIICUMBACT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaronuxcst SABISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHMs 1O BBIMOJHEHUIO KOHTPOIBHBIX PadOT (g 00yJaroImuxcs
1o 3a04HO (hopme oOyueHus).

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCs, OCYIIECTBIIIEMOTO B TCUCHHE CEMECTpa C IICNIbI0 OICHUBAHMS XO0Jia OCBOCHUS
IUCIHTIINHEL

OcCHOBHBIMHU (pOpMaMH TEKYIIETO KOHTPOJISI 3HAHUNA 00yJaIONTUXCS SBISIOTCS: * YCTHBIN
OMpPOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATUSAX; 3alluTa JTabopaToOpHBIX paboT;
CpencTBaMu TEKYIIET0 KOHTPOJIS 3HAHUH 00yJaronuXcst MOTYT OBITh: Oece/Ibl IperoaaBaTels u
00yJaromierocs; ®* KOHTPOJIbHbIE BOIIPOCHI U 3a/IaHUS.

JIukBHIAIMS 33JI0OJPKEHHOCTH, OOpa3oBaBIICHCS B ciydae MPOIycka OOydJaromuMcs
3aHATH 0€3 YBOXKHUTEIBHOW NPUYUHBI, OTKa3a OOYYaIoIIErocs OT OTBETOB Ha 3aHATHSIX,
HEYJIOBJICTBOPUTEILHOTO OTBETa OOYYAIOMIEroCs Ha 3aHIATHIX, HEYIOBICTBOPUTEIIEHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TaOOPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYIIECTBIATHCA Ha
WHIMBUTYATbHBIX KOHCYJIbTAIUSX.



Pe3ynbTathl TEKyIIero KOHTPOJS YCHEBAEMOCTH OOYYAIONIUXCSI CIYXKaT OCHOBOW IS
MIPOMEKYTOUHOM aTTecTaly: MOJy4YeHHs 3auyeTa Mo y4eOHOM NUCHUIUIMHE WM JIOMyCKa K K
muddepeHIaTFHOMY 3a4eTy W SK3aMEHY 110 Y4eOHOU JUCIIUILTHHE.

B teuenue cemectpa s npomycka K AauddepeHIHaTbHOMY 3aueTy HIM SK3aMEeHY
CTYIEHTY HeoOXomuMo caatb He MeHee 75% 1abopaTOpHBIX W TMPAKTUYECKUX padoT,
BBIMIOJHUTH TecTupoBaHue B cucteMe LMS He Huke OLEeHKH «yAOBIETBOPUTEIbHO». B cimyuae
HEBBIMOTHCHHSI BBIMIEU3TI0KEHHOTO CTYACHT, MPHU YCICITHOM TMPOXOXKICHUU MPOMEKYTOTHON
aTTecTally, HE MOXET MOJIYUYUTh aTTECTAlMOHHYIO OIICHKY BBIIIE «yTOBICTBOPUTEIHHO.

11.6. Meroanueckue ykazaHus JUisi 00y4arolUXCsl 0 MPOXOXKICHUIO MPOMEKYTOUHOM
aTTecTaluu.

[Ipomexyrounas  arrectanus  OOydYaIONMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIAETCS aTTeCTAllMOHHOW OLIEHKOW «OTIUYHO,
«XOpOILIO», «yIOBIETBOPUTEILHO», «HEYTOBIECTBOPUTEIHLHO». DK3aMEH MOXET MPOBOIUTHCS B
BHJIC YCTHOT'O COOECEIOBaHUS UM TECTUPOBAHUS.



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.

kadempoit




