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AHHOTaUs

Hucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HampaBJICHUIO MNOAroToBKM/ crernuanbHocT 12.03.01
«[IpubopocTpoeHue»  HaMpaBICHHOCTH  «ABHUAIlMOHHbIE HPUOOPBI U H3MEPUTEIHHO-
BBIYUCIUTENbHBIE KOMITIEKCH. Juciumuuna peanusyercs kagenpoit «Ne3y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEMH)KEHEpHBIE 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJICIIMPOBAHUS B MH)KEHEPHOHU JESITeTbHOCTH, CBA3aHHOMN
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTHUSIMH TPOHM3BOJCTBA TNPHUOOPOB U
KOMIUIEKCOB IIUPOKOr0 HA3HAYCHUS

OIIK-3 «CnocobeH MpPOBOIUTH JKCIEPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
o0pabaTbIBaTh U MPEJCTABIATH MOJyUYEHHBIEC JAHHBIE C YYETOM CHEIU(PUKHA METOJOB U CPEACTB
TEXHUYECKUX U3MEPEHUN B TIPUOOPOCTPOCHUI

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C IIpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3aINH
y4eOHOTro mporecca: JEKIHNH, JIabopaTopHbIe padOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTy/eHTa, KOHCYJIbTAIl|H.

[TporpaMMoil TUCHMIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mmast TpyJ0eMKOCTh OCBOCHHSI JHUCUIHUILIMHBI cOocTaBisieT 14 3aderHbix emuHul], 504
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUEHUS MO JUCIUILINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOJTY9CHHE CTYICHTAaMHU HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC

MO P>KUBAIOIIEH
TEXHUYECKUX TUCIIUAILINH.

o0Opa3oBaTenbHOI

Cp€abpl npf€rnoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00sI3aTENBbHON YacTH 00pa30BaTENIHON 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 KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n nHaumenoBaunue
KOMIETEHIINHU

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

ObmenpodeccuonanbHble

KOMIICTCHIIN

OIIK-1 Cnocoben
MIPUMEHSTH
€CTECTBEHHOHAYYHBIE
1 00OIIIEHHKEHEPHBIC
3HAHUSI, METO/IbI
MaTEMaTHYECKOIO
aHanuza u
MOJCIIUPOBAHUS B
WHKEHEPHOU
JIeITEIbHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U

OIIK-1.3.1 3HaTh (hyHIaMEHTAIbHbBIE
3aKOHBI MPUPOJIBI, OCHOBHBIC (PU3HUECKUE U
MaTeMaTH4YeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHsTh
€CTECTBEHHOHAYUYHbIE 3HAHUSI, METO/bI
MaTEeMaTHYECKOr0 aHaJIn3a 1
MOJICJTUPOBAHUS B UH)KECHEPHOM
JeITEeIILHOCTH, CBSI3aHHOM C

KOHCTPYHUPOBAHHEM,
MPOEKTHPOBAHNUEM U TEXHOJIOTHUSIMHU
TEXHOJIOTHUSIMU
MIPOU3BOICTBA TPHOOPOB
MIPOM3BOJICTBA
npuboOpoB U
KOMIIJIEKCOB
HIMPOKOTO
HA3HAYCHUS
OIIK-3 Cnocoben
MPOBOJUTH OIIK-3.3.1 3HaTh OCHOBHBIE METOIbI U
HKCIEpPUMEHTANIbHbBIE | CPEACTBA MPOBEIECHUS IKCIIEPUMEHTAIBHBIX
UCCIIC/IOBAHUS U WCCIICIOBAaHMIA, CHCTEMBI CTaHIAPTH3AIMH U
U3MepeHus, cepTudurann
o0OpabatbIBaTh U OIIK-3.V.1 ymeTb BBIOMpPATh CIOCOOBI U
Ob6menpodeccnonanbHbIe .
NPECTaBIATh CpeICTBa U3MEPEHUI U IPOBOIUTH

KOMIICTCHIIN N

IMMOJIYYCHHBIC TaAHHBIC
¢ ydueTroM crienuuku
METOJIOB ¥ CPEJICTB

IKCIIEpUMEHTAIbHBIE UCCIICIOBAHUS
OIIK-3.B.1 Bnagets cnocobamu 06paboTKu
Y TIPE/ICTABJICHUS TIOTYYCHHBIX TAaHHBIX U

TEXHUUYECKUX OLICHKH MOIPELIHOCTH PE3yJIbTaTOB
U3MEPEHUH B U3MEPEHUI
npuOOPOCTPOCHUHU

2. Mecro nucuumanssl B ctpykType OI1




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
NIPY U3YYCHHUN CIICAYIONINX TUCIHILIIHH:
— Jluneiinas anre6pa
— MaremaTnueckuii aHanu3
Teopuss BeposiTHOCTEH 3HaHHS, IOJNYYCHHBIC TIPU HM3YYCHHH MaTepuayia JTaHHOM
JUCLHUTUIMHBL, MMEIOT KaK CaMOCTOSITEIbHOE 3HAYeHHE, TaK M MOTYT HCIIOJIB30BaThCS MpU
U3YUYCHHUH JPYTUX JUCIUTUINH:
— DIIEKTPOTEXHUKA
— DIIEKTPOHUKA
3. OOBEM H TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbie 00 00mIEeM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOH
paboThI 1O TUCIUILINHE (M paclpeielieHne 3TOH TPYAOEMKOCTH 110 CeMecTpaM) IPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

. TpyoeMKOCTb 10 cemecTpam
Bun yuebnoit paboTbl Bcero Nol Noo N3
1 2 3 4 5
Oowasn mpyooemKocms oucCyunIuHbL, 14/ 504 5/ 180 5/ 180 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 204 68 68 68
B TOM YHCIIC:
nexuun (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anstus  (113), 17 17
51 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 45 45 36
Camocmoamenvnan paboma, Bcero (4ac) 174 67 67 40
Buo npomesicymounoit ammecmauyuu’ 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3ameH (3auer, dudd. 3ay, OK3., OK3.
DK3.**) OK3.

EX3

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH
4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3eiaM 1 BUAaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, Templ quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(dac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 23
Paznen 2. Konebanus v BOJHBI 11 6 7 23
Pasnen 3. MonexkynspHas Gpu3uka 12 3 3 21
Hroro B cemecTpe: 34 17 17 67
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 23




Pasznen 5. Maruetusm 11 8 6 23
Paznmen 6. Ontrka 12 2 3 21
Hrtoro B cemectpe: 34 17 17 67
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro 102 51 51 0 174

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oya;ymei
npodecCHOHATIBHOM 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pazaciaa Hazpanwne u COACPIKAHNUC PA3ACIOB U TCM JICKIHMOHHOI'O IUKJIA

Paszpgen 1. Mexanuka

IIpenmer mexanuku. Mexanndyeckoe aBuwxeHue. Ilonsarue
COCTOSIHMSL M JECTEPMHHM3M B KIIACCHYECKOM MEXaHUKE. YPaBHEHUS
JIBIKEHMS.  ['paHMIIBl  IPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH.
PensTuBUCTCKAsA U KBAHTOBAsI MEXaHUKA

Kunematnka nBuKEHMsT MaTepuHaabHOM TOukH. CKOpPOCTh H
yckopenue. HopmanbHOEe M KacaTelbHOe yCKOpeHHMs. Pannyc KpuUBH3HBI
TpackTopuu. OCHOBHas 3ajadya KHHEMATUKM MAaTepUaJbHOM TOYKH.
KunemaTtuka nBrkeHus abCOTIOTHO TBEPAOTO Tena. Bparenue TBepnoro
Tela BOKPYI HENOABMKHOM OCH. CBSI3b JIMHEHHBIX W YIVIOBBIX BEIMYUH
IIPU BPAIATEIbHOM JBUKECHUU.

WNuepumanenple  cucrtemMbl  orcueta.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHaMHMKUH - 3akoHbl HproroHa. OcHOBHas 3agaua
JUHAMHUKU MaTepualbHOM TOYKM. HenHepruambHble CHUCTEMBI OTCYETA.
Cunpl uHepuuu. 3akoH coxpaHeHHMs uMmyibca. LleHTp Macc u ero
nBrxkeHue. CucreMa HEHTpa Macc.

Mexannueckass pabota M MOIIHOCTb. KuHeTHueckas >Heprus.
ITons cwi. KoHcepBaTMBHBIE W JHUCCUIIATUBHBIE CHIIBL. Y CIIOBHE
MOTEHUMAIBHOCTH  TOJIA CWJ. 3aMKHYTBIE M HE3aMKHYTBHIE CHCTEMBI.
ITorenunanpHass d3Heprus cuctembl. CBA3p MeEXIy NOTEHLHAIbHOU
SHEPrHEeW W TIOJIEM KOHCEPBATHBHBIX CWJI. 3aKOH COXpaHEHUs
MeXaHU4YeCKOM 3Heprun. CucTeMsbl €AVHMII.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHMsT MOMEHTa HMIyJbca. MOMEHT HMIIylbca TBEPAOrO Tela
OTHOCHUTEJIBHO HEMOJBMKHOM ocu. MomeHnT wunHepuuu. OCHOBHOE
YpPaBHEHHE JHMHAMUKHM BpalllaTeNbHOIO JBM)KEHUS TBEPIOrO Tea.
Kunernueckass SHeprusi BpaIAKOIIErOCs TBEPAOrO Teja. Y paBHEHUS
JIBUKECHHUSI U YCJIOBUSI PABHOBECUS TBEPAOIO TEJa.




[Tpunnun oTHOcUTENbHOCTH [ anmues, mpeodpazoBanus [ amumes.
[TocTynatsl crnenuanbHOM Teopun OTHOCHTENbHOCTU. I[IpeoOpasoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENSATHUBUCTCKOM MEXAHMKHU.
WuTepBain, ero MHBapUAHTHOCTb. PenstuBucTCKUl nMMIysibec. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM  nuHamMuku. KuHetndeckas dHeprus
pesnATUBUCTCKOM 4acTulpl. CBA3b Macchl M 3Hepruu. CBs3b MEXAY
SHEeprued M HMIyJbcoM dacTulbl. OCHOBHBIE HJeU 0OLed Teopuu
OTHOCHUTEJILHOCTH

Pasznen 2

®dusuka kojaebaHuii U BOJIH

lMapmonunueckuit u AHTapMOHUYECKUI OCIUJUISITOP
(MaTeMaTU4eCKuii MAasTHUK, (U3UYECKUN MAATHUK, KOJEOAHHS O[T
nerctBueM ynpyrod cuibl). CioxkeHue kosieOaHuid. OU3NYECKUN CMBICIT
CIEKTPAJIbHOTO pa3IoKEeHUs. Juddepenunansuoe ypaBHEHUE
koneOanuii. CBoOoaHbIe, 3aTyxarouige kojeOaHus. BbiHyXIeHHBIC
Kosiebanus. Pesonanc.

Kunemartrka BOJTHOBBIX MTPOLIECCOB (IVIOCKHE U chepuyecKre
BOJIHBI). BonnHoBoe ypaBHeHnue. [IpuHiun cynepno3unuu. JHeprus
BouHBL. [ToTOK 3Hepruu. IHTeHCUBHOCTH BOMHBL. CTOSYast BOTHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D dexT Jomnepa mist
3BYKOBBIX BOJIH

Pasznen 3

MonexyssipHas Gpu3uka

TepmoauHaMuyeckue cocTosiHUS U mponecchl. [lonsTre pyHkunu
cocrosiHusl. Buyrpennssi sneprus. KonuuectBo Ttermiorsl. Pabora Tena
Opu U3MEHeHMH ero obbeMma. IlepBoe Hayaao TepMOJUMHAMMKH.
Temnepatypa W BHYTpPEHHSISI OJHEpPrusi Kak (QYHKLUHS COCTOSHUS.
TemoemkocTs. OHTponusa. Bropoe u TpeTbe Hadana TEPMOJUHAMHUKH.
Teopemsl Kapno. 3akon Bo3pactanus 3HTponuu. [lopsiok u decrnopsiok
B nipupoze. TepmoauHamMuueckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSIHMS, BHYTPEHHSS SHEprus,
TEIUIOEMKOCTH, ypaBHEHHe ajauabarel, paboTa MpHU  pa3IMYHBIX
npoueccax, 3HTponus). BepostHocts u ¢aykTyauuu. Pacnpenenenus
MaxkcBemna. CKOpOCTM  TEIJIOBOrO  JBHXKEHUs MoieKyn. CpenHss
KMHETHYecKasi dHepruss Mojekysl. OCHOBHOE ypaBHEHHME KHHETHYECKON
TEOpUU HJCANbHBIX razoB. Pacmpenenenue bonpiMana. DHTponus u
BEpPOATHOCTh. Da30Bble paBHOBECHS W IpEBpalllEeHUs. DIEMEHTBI
HEPaBHOBECHON TEPMOAVHAMUKU. JSIBIIEHHA NIEPEHOCA, KUHETUYECKUE
apieHus. KoHnaeHcupoBaHHOe cocTossHME. KuHematnka W JuUHaMUKa
JKUJKOCTEH U ra3oB.

Pazmen 4

DIIeKTPUUIECTBO.

DneKTpocTaTUKa B BaKyyMme. 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO
sapsina. 3akoH Kymnona. Cuctemsl eaunun. IIpuHIMN Cynepno3uiuu.
CucteMbl 3apspKEHHBIX YacTHI. OJeKTpuueckuil aumosb. Pabora cui
DIICKTPOCTaTUYECKOTO Moy TeopemMa O  IHUPKYISIIUH  BEKTOpa
HarpspDKeHHOCTH.  [lOTeHIMANbHOCTh — JIEKTPOCTaTHYECKOTOo  IOJIA.
HaHpH)KeHHOCTI) M MOTCHIOHUAJ 3JICKTPOCTATUYCCKOTO IIOJIA. CBA3b MCEXKIY
Humu. Teopema I'aycca ansi 3J€KTpOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacyeTy noJiei.

OnexTpocraTHka B BemiecTBe. Tumsl qusnekTpukoB. [lomspuzanus
IUANIeKTpUKoB. CBOOOAHBIE M CBA3aHHbIE 3apsaibl. JuanexTpuueckas
BOCIIPUMMYHUBOCTh. JlMdnekTpudeckas MPOHHIIAEMOCTh. DJIEKTPUUYECKOe
cMmemenne (MHAyKnws). Teopema [aycca Ui SIIEKTPHUYECKOTO TIONS B

JUDJICKTPUKE. VYcnopus Ha I'paHUIIC pasaciia ABYX ITUIJICKTPUKOB. Ilone




BHYTpM HpPOBOJHMKA M y ero mnoBepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropbl. DOHeprust CHUCTEMBbl 3JIEKTPUYECKHX 3aps/OB.
OHeprusi 3apsHKEHHOTO TNMPOBOAHMKA. OOBEMHAs IUIOTHOCTh SHEPIHU
AJIEKTPUUYECKOTO TOJIS.

VYcnoBus CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKA. YPaBHEHHE
HENPEePbIBHOCTH. DJIEKTPOJBMXKYIIas cuia. HemoreHuuanbHOCTH MOJIA
CTOpOHHUX cwil. 3akoHbl Oma u JIxoynsa-JleHna B MHTErpajgbHOW U
nuddepermanbHon hopmax.

Paspen 5

DNeKTpoANHAMUKA

MarnuTtocTtaTika B BEILIECTBE. HamarunyeHHOCTSb.
MonekynspHable TOKH. MarHutHas BOCIHPUUMYHMBOCTh. MarHutHas
npoHunaeMoctb. HanpsykeHHOCTh MarHuTHOro noiid. /[namarHeTukw,
napaMarHeTuku, (eppomaretuku. Teopema O UHPKYISALUUA BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO TOJIs (MHTerpaibHas u nuddepeHuanbaas
¢dbopMbI). YCIIOBUS HA TPAHMIIC TBYX MarHETUKOB.

3akoH ®apanest. [IpaBuio Jlenna. CamouHyKUHs.
NunyktuBHOCTh. B3ammuHas wuHaykiusa. B3awmHas WHAYKTUBHOCTD.
O0beMHas IUIOTHOCTh JHEPrMM  MarHUTHOro mojis. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHUM MakcBeria.
Marepuanbhsie ypaBHeHus. KBazucranmonapusie Toku. IHBapUaHTHOCTh
ypaBHeHUH MakcBemia OTHOCHUTENbHO TpeoOpasoBanuii Jlopenuna.
[IpyuHIMIT OTHOCUTENIBHOCTH B AJIEKTPOJIMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHEHHE s 2JIEKTPOMarHMTHON BoOJHBL. (CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH. Bekrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
O¢¢exr J[lomnepa A 3NEKTPOMAarHUTHBIX BOJMH. OTpaxkeHue U
npeiromiienue cBera. Ontmueckoe wu3o0Opaxenue. [Ipuanun depma.
Wntepdepentust  cBera. KorepeHTHOCTh UM MOHOXPOMATHYHOCTb.
Hudpaxnus ceera. [Ipunimun I'rolirenca-®penens. Meroa 300 @penens.
Hudpakuus OpayHropepa Ha mend U AUPPAKIUOHHOW peIIeTKe.
I'onorpaduu. EcrecTBeHHBIN M MOJISpU30BaHHBIN cBeT. 3akoH Maioca.
[Tonsspu3anus cBeTa NpHU OTPaXEHUHU M MPEIOMIIEHUH. 3aKoH bprocrepa.
JBoiiHoe nyuyenpenomiieHue. HopManbHas W aHOMajibHas AUCHEPCHA.
dazoBas u rpynnosas ckopoctu. @opmyna Panes. Onementsl Oypbe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

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

Pa3zgen 8

KBanTOBas MexaHuka

Teopusa bopa. Onbeitel @panka u I'epua. KopnyckyisipHo-
BOJIHOBOW Jyanu3M Mukpoudactull. ['mmoreza ne bpounsa. Pas3oBag u
rpynmnoBas CKOpocTH BOJIH A€ bpoitns. BonHoBol maker. CTaTUCTHYECKOE
UCTOJIKOBaHWE BOJH Je bpoitnga. [lpuHnun  HeomnpeneneHHOCTH
['eitzenbepra. BomHoBas ¢yHKIMs, €€ OCHOBHBIE cBoMcTBa. Omeparopsl
bu3nuecKuX BeIWYMH. BpemMeHHoe U  CTallMOHapHOE ypaBHEHUE
[[Ipenunrepa, KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS JIBHIKCHHS.
CBoOonHas yacTtuma. Yactuma B OECKOHEUHOW MOTEHIIMAIBHON sMe.
KBantoBbiii ocumuiatop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.




[IpoxoxkaeHre YacTUIBI 4Yepe3 IMOTEHIMaIbHBI Oaphep. TyHHEIbHBIN
s dekr.

ATOM BOJOpOJAa B KBAHTOBOW MexaHuKe. KBaHTOBbIE dYHCIA.
OpOuTanbHbIi MEXAaHUYECKHMM W MarHUTHBIA MOMEHTBHI JJIEKTpPOHA B
atome. OpOuranpbHoe rupoMarHutHoe oTHomieHue. OmnbiT IllTepna u
I'epnaxa. CnuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
@®epmuonbl U 0030HBL. CHUMMETpUST BOJHOBOM (DYHKIHU CHCTEMBI
onuHakoBbiX vacTuil. Ilpumamun Ilaymu. OObsicHeHHE NEPUOIMYECKON
cuctemsl iemeHToB J[.M.MenaeneeBa. DHEpreTUUeCKUid CIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4EeCKOU CBSI3H.

Paznen 9

Craructuueckas pusnka
Craructuueckuii metos. @a3zoBoe npoctpaHcTBO. Pacnpenenenue
['u66ca. CraTucTrueckoe UCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUS.

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

cratuctukn @epmu-/upaka u boze-Oiinirerina. CpaBHEHUE pa3IMYHBIX
CTaTHUCTHK.

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

TennoeMKoCTh KpHUCTAIIMYECKOM pemeTkd. Kiaccudeckas Teopwus,
teopus DiinmTeiiHa u Jle6as. ®ononsl. DOTOHHBIH ra3.

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewms! npaktnueckux | Popmsbl MpakTHUECKUX | TpymOEeMKOCTbh, |MPaKTHYECKOM |pa3zaerna
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | IMCIIMIT
(dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemrenue 3amau 2 2 1
IUHAMHKa
MAaTepHAIbLHON TOUYKHU
2 Kunemartuka u Pemenue 3amau 3 3 1
IMHAMHAKa
abCOFOTHO TBEPIOTO
Tea
3 | CneumnanpHasi TEOpHs Pemenue 3amau 3 3 1
OTHOCUTEIHLHOCTH
4 Kunemaruka u Pemenue 3agau 3 3 2
IWHaAMHKa KoJieOaHui
5 XapaKTepUCTUKH Pemenwue 3amaq 3 3 2
BOJIHOBBIX TIPOIIECCOB
6 MomnexyssipHO- Pemnrenue 3amau 3 3 3
KHHETUYECKasi TEOPHsI
Cemectp 2
7 Hanpsxennocts u Pemtenue 3amau 3 3 4
IMOTEHITHAT
AIEKTPOCTATUYECKOTO




10JIA

JIBuxeHue
3apsiKEHHBIX YaCTHIL
B
AJIEKTPOCTATUYECKOM
1oJe

Pemenue 3amau

HusnexkTpuku B
AIEKTPUUYECKOM TIOJIE.
Konpgencarop

Pemrenue 3amgau

10

XapaKkTepUCTUKHU
JIEKTPUUECKOr0 TOKa

Pemenue 3amau

11

Nunykius
MarHuTHOTO TIOJIA.
Cuiibl B MArHUTHBIX
MTOJISIX

Pemenue 3amau

12

3aKoH
NIEKTPOMAarHUTHOU
uHaykunn Papanes.
PaboTa B MarHuTHbBIX
IIOJIAX

Pemenue 3agau

13

HNHuTtepdepenmus,
nudpakius,
MoJIApU3aus

Pemenue 3agau

Cemectp 3

14

Temnosoe
U3IIy4YeHHE,

dborord ekt

Pemenue 3agau

15

Addext Komnrona,
CBOMCTBa (POTOHOB

Pemenue 3agau

16

AToM Bogoposa.
ITocTtynater bopa

Pemenue 3agau

17

CooTtHomeHne
HEOIPEETEHHOCTEN
I'eiizenOepra, BOJIHbBI

ne bpoius

Pemenue 3agau

18

YpaBHeHue
[IIpenunrepa
[ToreHmaneHbIe
Oapbepbl

Pemenue 3agau

19

KBauroBas
CTaTUCTHKA

Pemenue 3agau

Bcero 51

51

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No

/1

HaunmenoBanme nabopaTopHbix paboT

TpynoemMkocTs,
(dac)

N3 Hux
MIPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paznena
JIACIIUIT

JIMHBI

Cewmecrp 1




1 | MastHuk MakcBesuia 4 1
2 | HakioHHBIN MasTHUK 4 2
3 | CronkHOBEHHUE MIAPOB 3 1
4 | MareMaTH4eCKUil ¥ 00OPOTHBIH 3 2
MasITHUKH
5 | Onpenenenue CKOPOCTH 3ByKa B BO3IYXE 3 3
Cemectp 2
6 | OnpeneneHue IEKTPOSMKOCTH 4
KOHJIeHCAaTopa
7 | UccnenoBanue peiakcalmOHHBIX 4
KoJie0aHui
8 | Ompenenenue ropu3OHTATBHON 3
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMJTH
9 Omnpenenenue yieabHOTo 3apsaaa 3
AIIEKTPOHA
10 | Konsia HeroToHa 3
Cemectp 3
11 | IlpoBepka 3aKOHOB TEILJIOBOTO 4
U3ITY4YCHUS
12 | Baemnwuii hpotorddext 3
13 | U3yyeHue criekTpa aToMa BOJIOpoOJia 4
14 | OnpeneneHue MOTEHIIMAIOB 33
BO30YKJICHHsI aTOMOB
15 | Ompenenenue SHEPTHH 0 — YACTHIL IO 3
npo0ery B BO3iyXxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOM PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJaroIXxcs
Bunsl camoctosiTenbHON paboThHI U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0nuIe 7.
Tabmuna 7 — Busbl caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh
B cAMOCTOSTEbHOf paBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3yueHne TeOpeTHIecKoro Marepuasia
}II/I(}:;{I/IHHI/IHBI E)TO) P 59 23 23 13
lovoroma o somowe | g5 | w | A |
srorones Lo onee 0 | m | m | u
Bcero: 174 67 67 40




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKE MaTEPHAIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

HIudp bubnuorpaduyeckas ccpuika KonnuecTBo 3K3eMILISIpOB B
o6ubnmoreke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocoone | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekyispHas Gpu3uka

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnexTpuyecTBO U MarHeTus3M. BosHblL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: YueoHoe nocodure | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GU3HKa.
®dwusuka TBepaoro tena. dusznka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBenber U.B. Kypc pusuku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoaHsl. BonHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), I1I'(6)
mariur, 2015

[53(075) Tpodumosa T.U. Kypc ¢puzuku. 2007, ®0(3), I'C(27

T76]

53(075) T76] | Tpodpumona T.1. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

II'(8)

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIE 3aKOHBL. M.: ®u3s- I'CU3(1), CO(1), DO(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Wponos U.E. Dnexrpomaraetn3m. OCHOBHBIEC 3aKOHBI. CO(1), II'(18)

N83] 2015

534.2(075) Wponos U.E. Bonrossie niporieccsl. OcHOBHBIE 3aK0HBI. | DO(63), ['C(14), IIT(8)

N83] 2015

530.145(075) | Uponos U.E. KBanroBas ¢uzuka. OCHOBHBIC 3aKOHBI. I'C(66), IIT'(16)

n83

2015




[531 B83] Hponos N.E. ®usuka makpocuctem. OcHoBHBIC 3akoHEL. | DO(3), ['C(138), I1I'(30),

2015

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb BIEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CETUu «I/IHTepHeT »
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubaunoreka 'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHIS

Ne i/t HanmenoBanue

He npenycmotpeno

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

[lepeyeHp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne | HawmmeHnoBaHHMe cOCTaBHOM 4acTH MaTepUalbHO-TEXHUYECKON Howmep aynutopun
n/n 0a3bl (mpu HEOOXOMMOCTH)
1 | JlekumoHHas ayAuTOpUS
2 | CnenuanusupoBaHHas J1aboparopust «MexaHuKa 31-04
3 | CnenmanmusupoBaHHas 1a00paTopus « IIEKTPOMArHeTH3M 32-04
4 | CrnenmanusupoBaHHas gaboparopus «ONTHKa 32-06
5 | CnenmanmsupoBanHas taboparopust «KBantoBass Ou3uka 32-03, 32-05

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS NPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.



http://lib.aanet.ru/

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTallul

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY

10.2. B kauecTBe KpUTEpHUEB OIICHKH YpPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0a/ThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

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

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4aromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JESATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTelUaTu3uPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUN 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

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

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (POpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
/11 WHJINKATOpa

Cemectp 1




1 OcHoBHbIE KHHEMaTHUECKHE MOHATHS. KnHemMaTnka MaTepuaabHOM OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepHAIbHON TOUKH
2 YckopeHue npu mioCKoM KPUBOJIUHENHOM JBUKECHUU OIIK-1.V.1
3 KunemaTtuka abCOFOTHO TBEPJIOTO TEa OIIK-3.3.1
4 CBs13b JINHEWHBIX M YTJIOBBIX BEITMYUH OIIK-3.VY.1
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI OIIK-3.B.1
6 OcHoBHas 3a71a4a KHHEMATUKH JIJI1 MaTePUATBHOU TOYKH OIIK-1.3.1
7 3axkoHbl HeroTOHA OIIK-1.V¥.1
8 3akonsl Kenepa u 3aKk0H BCEMUPHOTO TITOTEHUS OIIK-3.3.1
9 [TpuHUMD NEeTepMUHU3MA OIIK-3.V.1
10 3aKOH COXpaHCHHSI HMITYJIbCA OIIK-3.B.1
11 Teopema o0 IBHKEHUU IIEHTPA Macc OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.V¥.1
13 MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-3.3.1
14 3aKOH COXpaHEeHHs] MOMEHTA UMITYJIbCa OIIK-3.V.1
14 CekTopHualibHasi CKOPOCTh OIIK-3.B.1
15 Pabora, MOLIIHOCTH 1 KMHETUYECKas SHEPTUS OIIK-1.3.1
16 IToreHnuaabHble ¥ HEMOTEHIINAIbHBIE CUIIbI OIIK-1.¥.1
17 IToreHnnanbHas SHEPTHUs, 3aKOH COXPAHEHUS MEXAaHUUYECKOM dSHEPTUU OIIK-3.3.1
18 MowMmeHT uHepuuu OIIK-3.V.1
18 Teopema IlITeiinepa OIIK-3.B.1
19 MomMeHT nmnysbca abCcoJIIOTHO TBEPOTO Tela OIIK-1.3.1
20 Kunernueckas sneprus ATT. PaGota u moutHocTs Bpamenus ATT OIIK-1.V.1
21 [Tpunuun otHOcuTeNbHOCTH ["anumes OIIK-3.3.1
22 OxcnepuMeHTanbHbIe npeanocsiku CTO OIIK-3.V.1
23 [Toctynare! DitHIITelHA, TpeoOpa3oBanus Jlopenna OIIK-3.B.1
24 CrenctBus u3 npeodpazobanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-1.3.1

CTO




25 WHTepBan OIIK-1.V.1
26 PengaruBucTcKkas TUHAMUKA OI1K-3.3.1
27 WNHBapuaHTBl TEOPUU OTHOCUTEILHOCTH. [[pHHIINI SKBUBAJICHTHOCTH OIIK-3.VY.1
28 HewnnepripaabHble CUCTEMBI OTCYETA OIIK-3.B.1
29 HuddepennmanbHoe ypaBHEHHE KOeOaHMA MPY>KMHHOTO MasiTHUKa, ero | OIIK-1.3.1
pelieHne
30 BekTopHas nuarpamma OIIK-1.V¥.1
31 DHeprus rapMOHUYECKHUX KOJICOaHHA OIIK-3.3.1
32 YcnoBust BOSHUKHOBEHHUS KOJIeOaHU OIIK-3.V.1
33 du3nuecKuil 1 MaTeMaTUICCKUN MAaSTHUKU OIIK-3.B.1
34 3aryxaromue KoueOaHus OIIK-1.3.1
35 Bremnyxaennsie konebanus. Pesonanc OIIK-1.¥.1
36 CnoxxeHue xKonebaHuii OHOTO HapaBJIeHHs ¢ oquHakoBbIMU yacTotamu | OIIK-3.3.1
37 CrnosxeHue B3aUMHO MEPIEHANKYIISPHBIX KoJeOaHun OIIK-3.VY.1
38 Bonnbl. OCHOBHBIE TOHATHS OIIK-3.B.1
39 YpaBHeHHE OeryIiei BOJTHBI OIIK-1.3.1
40 BonnoBoe ypaBHenne. CKOpOCTb BOJHBI B YIIPYTO# Cpelie OIIK-1.VY.1
41 OHeprus BOJHbI OIIK-3.3.1
42 NHTEHCUBHOCTH BOJIHBI OIIK-3.V.1
43 O dexr Homnepa OIIK-3.B.1
44 Hudpaxuus Boad. [puniun [Moiirenca OIIK-1.3.1
45 WHTepdepeHIyst BOJIH OT IBYX HCTOYHUKOB OIIK-1.V.1
46 Crosiune BOJTHBI OIIK-3.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJIH OIIK-3.V.1
48 UneansHslii ra3. JlaBieHUEe Ha CTEHKY COCYa OIIK-3.B.1
49 ITapameTpsl coCcTOsIHUSA, TEMIIEpaTypa. Y paBHEHUE COCTOSAHUSA, OIIK-1.3.1
(GYHKIHSA COCTOSTHUS
50 BHyTpeHHss S5HEPTUA UACATBHOIO a3 OIIK-1.V.1




5l PaboTta uneansHoro rasa B pa3auyHbIX TEPMOJIMHAMUYCCKUX OIIK-3.3.1
IpOLIECCaXx.
52 [TepBoe Hayano TEPMOTUHAMHUKH. OINK-3.V.1
53 Anuabatudeckuii Iporiecc. OIIK-3.B.1
o4 [Mukn Kapnuo OIlK-1.3.1
55 PaGora TermioBoro asurares OIIK-1.V.1
56 O0paTuMOCTh TEPMOAMHAMHYECKHUX ITPOLIECCOB, TeOpeMbl KapHo OIIK-3.3.1
S7 Hepasenctro Knaysuyca. DuTponus OIlK-3.V.1
58 DHTpOMNHUS U BEPOSITHOCTh OIlK-3.B.1
59 bapomerpuueckas popmyna. Pacnpenenenne boiabimana OIIK-1.3.1
Cemectp 2
1 Hanpspké€anocTs anexTpudeckoro noss. [Ipunnun cyneprno3unuu OIIK-1.3.1
[Torennuan anexrpudeckoro noiis. [Ipunuun cynepnosuuuu. Teopema o | OIIK-1.V.1
2 HUPKYJIALuu BekTopa E
3 [Torok BekTopa E. Teopema I'aycca nist Bektopa E OIIK-3.3.1
4 CunoBble IMHUU U SKBUIIOTEHLIMATIbHBIE TTIOBEPXHOCTH OIIK-3.V.1
5 Crnenctus u3 TeopeMsl ['aycca OIIK-3.B.1
6 Hanpsox€HHOCTh M MOTEHIMAI AIEKTPUYECKOTO JUTTONS OIIK-1.3.1
7 DIEeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-1.VY.1
3 ITpOBOAHMKH B 3JIEKTPUUECKOM I10JIE OIIK-3.3.1
Juanextpuku. Bextop anekrpuueckoi unaykuuu. Teopema [aycca s | OIIK-3.V.1
9 BekTopa D
10 I'pannunsblie yenosus 11 BeKkTopoB D u E OIIK-3.B.1
11 OnexTpoéMkocTs. KoHneHncaTopsl OIIK-1.3.1
12 [TapajurenpHOE U MOCIEA0BATEIBHOE COCAUHEHUE KOHICHCATOPOB OIIK-1.V.1
13 DHEprus AMEKTPUIECKOTO OIS OIIK-3.3.1
14 DnekTpuueckuii Tok. [IMoTHOCTH TOKa OIIK-3.V.1
3axonbl OMa B 00BIKHOBEHHOM U quddepeHnnanb-Hon Gopmax OIIK-3.B.1

15




16 3akon OMa 1t 3aMKHYTOM 1Ienu OIIK-1.3.1
3akonsbl J[xoyms — Jleniia B 0ObIKHOBEHHOM 1 (P epeHITHATBHON OIIK-1.V¥.1

17 dopmax.
18 MarauTHast HHIyKIUs OIIK-3.3.1
19 3akon buo — CaBapa — Jlamiaca OIIK-3.VY.1
20 MarauTHas HHIYKIUS IPSMOTO ITPOBOJIa C TOKOM OIIK-3.B.1
21 B3anMozeiicTBre TPOBOTHUKOB C TOKAMHU OIIK-1.3.1
22 JIM1oNbHBIA MarHUTHBIA MOMEHT. MarHuTHOE 10J1€ KOHTYpa ¢ TOKOM OIIK-1.V.1
23 MarauTtHas HHAYKUMS IBUXKYILErocs 3apsaa. Bzanmoneiictsue OIIK-3.3.1

JBWDKYIIUXCS 3aps/I0B

24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE OIIK-3.V.1
25 Teopema o upKyss1MM BekTopa B OIIK-3.B.1
26 MarnuTHas UHIYKIHS TOPOUJIa U COJICHOU A OIIK-1.3.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-1.V¥.1
28 Maruuthslif notok. Teopema ["aycca ans Bektopa B OIIK-3.3.1
29 MarguTHSBIA JUIIOIL B MATHATHOM MOJIE OIIK-3.¥.1
30 Maruertuku. Teopema o nupkyasuuu Bekropa H OIIK-3.B.1
31 | SBnenue peppomarHeTuzma OIIK-1.3.1
32 DNeKTpOMarHuTHAs WHIYKIIHS OIIK-1.V.1
33 Camounnykuus. Bzaumnaas nHAyKIus OIIK-3.3.1
34 OHeprus MarHUTHOTO TIOJIS OIIK-3.V.1
35 BuxpeBoe aniekTpudeckoe moiie OIIK-3.B.1
36 Toxk cmemeHns OIIK-1.3.1
37 YpaBHenust Makcseina OIIK-1.V.1
38 BonHoBoe ypaBHEHHE 3I€KTPOMarHUTHOTO OIS OIIK-3.3.1
39 CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH OIIK-3.V.1
40 3aKOHBI PEJTOMIICHUS U OTPaXKEHHs CBETa OIIK-3.B.1
41 KorepenTtHocTh cBeTa OIIK-1.3.1




42 WnTepdepenius ceera OT IByX UCTOUHUKOB OIIK-1.V.1
43 Hudpakmus. [puamun [oiirenca — @penens OIIK-3.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha 1menn OIIK-3.VY.1
45 Hucniepcus cBera OIIK-3.B.1
46 Hudpakuuonnas pemerka OIIK-1.3.1
47 [Tonstpuzanus cera OIIK-1.V.1
48 Crenens nonsipu3anuu. 3akoH Mairoca OIIK-3.3.1
Cemectp 3
1 TennoBoe U3IydeHue OIIK-1.3.1
2 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO TeNa OIIK-1.V.1
3 ®opmyia Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-3.3.1
4 dotord ekt OIIK-3.V.1
5 TopMo3HOE PEHTTE€HOBCKOE U3ITyYCHUE OIIK-3.B.1
6 ®otoHbl. KOpnycKyIsspHO — BOJTHOBOW JyaJIu3M JJIs CBETA OIIK-1.3.1
7 Oddext Komnrona. Imnupuyeckue 3aKOHOMEPHOCTH B criekTpax atoma | OIIK-1.V.1
BOJIOpOJIA
8 Monens aroma o Tomncony OIIK-3.3.1
9 Mogens atroma o Pezepdopay. IToctynarsr bopa OIIK-3.V.1
10 Teopus bopa — 3ommepdenbaa OIIK-3.B.1
11 Bonnsl ne bpoitns OIIK-1.3.1
12 Bonnosas pynkuus OIIK-1.V.1
13 VYpasuenue llpéaunrepa OIIK-3.3.1
14 CootHomenune HeonpeaenéHnocrel [ eitzendepra OIIK-3.V.1
15 MuxkpoyacTuiia B OTHOMEPHOW MOTEHIIUAIBHOM IME C 00-MU CTEHKaMH OIIK-3.B.1
16 MukpoyacTuiia B TpEXMEPHOM HEMIPOHHUIIaeMOM NoTeHIanbHoM siimuke | OIIK-1.3.1
17 CTONKHOBEHHE MUKPOYACTHIIBI ¢ TOTEHIIMATIBHBIM OapbepoM OIIK-1.V.1
18 MukpoyacTuiia B HEIPOHULIAeMOH cepe OIIK-3.3.1
19 ['apMOHMYECKHN OCLHUIUIATOP B KBAHTOBOW MEXaHUKE OIIK-3.V.1




20 KBaHTOBBII poTarop OIIK-3.B.1
21 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxaecTBeHHOCTh KBaHTOBBIX YacTull. [Ipuniun [laynu OIIK-1.¥.1
23 3anosHeHHE IEKTPOHHBIX 00oouek. Tabimia MeHeneena OIIK-3.3.1
24 XapaKTepuCTUUECKHE PEHTICHOBCKHE CIICKTPBI OIIK-3.VY.1
25 DHeprusi CBSI3U B MOJICKYJIE OIIK-3.B.1
26 Pacnpenenenne @epmu - upaka OIIK-1.3.1
27 Pacnipenenenne bose - DiiHmmTeiiHa OIlK-1.V.1
28 DHEpPreTUYeCKre 30HbI B KpUCTAJLIaxX OIIK-3.3.1
29 [TpoBOIUMOCTH MOIYTIPOBOAHUKOB OIIK-3.V.1
30 CHoOHTaHHbIE U BBIHYKJEHHBIE TIEPEXObI OIIK-3.B.1
31 [Tpuniun paboTsl J1azepa OIIK-1.3.1
32 Kiaccuueckast reopust TerioemkocTH Jlromonra u [1tu OIIK-1.V¥.1
33 KBanToBas Teopus TEMI0eMKOCTH DWHINTEIHA OIIK-3.3.1
34 KBanroBas Teopus temnoemkoctu Jleas OIIK-3.V.1
35 KoHTakTHBIC SABICHUS OIIK-3.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Kon

[Tepeuenn BompocoB (3a1a4) A1 3a4eTa / In . 3a4€Ta
p p ( A )H a (I)q) HHJUKATOpa

Y4eOHBIM NJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO NPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0numie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

No
/
I

Kon
[IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB WHJUKATOP
a




Tect 1

1. AGCONIOTHO TBEPIOE TEIO MOKET COBEPIIATH CIEAYIONIUE IBHKEHUS. . .
a) TOJBKO BpaliaTeIbHOE, 0) TOJIBKO TOCTYIATENBHOE,

B) U3MEHATH (POPMY MO JSHCTBUEM BHEUTHEW CHIIBI,

T') TOJIBKO MTOCTYMNATeIbHOE U BpalllaTelbHOE.

OIIK-1.3.1

Yucno creneneld cBOOO1bI MATEPUAIBHON TOYUKH ...
a) BCer/ia paBHO TpeM, 0) BCEria paBHO JBYM, B) BCETJla PaBHO €IMHHIIC,
T') 3aBHCHT OT OT'PAaHUYCHUI B JBW)KCHHUHU TEJIa, HO HE IPEBOCXONT TPEX

OIIK-1.3.1

Bri6epute npaBuibHyI0 (popMyIty AJiE MOMEHTA UMITYJIbCAa MaTepUaibHON
TOYKHU.

OIIK-1.3.1

Kakas MexaHnueckas BEeJIMUMHA HE OCTACTCS TIOCTOSIHHOW TIPH IBYKCHUN
rianeTs! BOKpyr CoiHna 1o syumncy?  A) UMIYJbC TUTaHEeTHI, 0)
MOMEHT MMITyJIbCa, B) MEXaHMUYECKasi DHEPIrHsl, T') Macca IUIAHETHI.

OIIK-1.3.1

VYBennueHne MOJIHONM MEXaHUYECKON YHEPTUU CUCTEMBI COIIPOBOXKIAETCS
a) IpeBpallleHueM BHYTPEHHEN SHEPTUM B MEXaHUYECKYIO,

0) mpeBpalIeHNEM MEXaHNUYECKON YHEPIHUHU BO BHYTPEHHIOIO,

B) NIPEBpAIlEHUEM [TOTEHIUAILHONW YHEPTUU B KUHETUYECKYIO,

I') IpEeBPALIEHUEM KUHETUUECKON S3HEPTUH B OTEHUUAIbHYIO.

OIIK-1.3.1

. lHBapuaHTOM B TEOPUM OTHOCHUTEJILHOCTH SIBJISETCH ...
a) peJIATUBHUCTCKAsl Macca,  O) pElISITUBUCTCKUI UMITYJIbC,
B) KUHETUYECKasl SHEPIUsl, TI') NOJHAs SHEPIUs, 1) SHEPIUs HOKOs.

OIIK-1.3.1

7. MaTepuanpHasi TOUKa HAYMHAET JIBUTATHCS M0 OKPYKHOCTH
pamuycom R =0,9M ¢ TanreHIHaNBHBIM YCKOPEHHEM

2 o«
a,r =6 M/C . Halitu monnoe YCKOPCHUC TOUKH B MOMCHT BPCMCHHU

t=0,25c

a) 2,5M/c2, 0) 6,5M/C2, B) 8,5M/02, T) 9,5M/C2, 1)

OIlK-2.3.1

15 M/c2

Kocmuueckuit kopabib amxkercs co ckopoctsio V =0,8-C.
KocMOHABT nepkHT cTepKeHb ¢ COOCTBEHHOMN UTMHOM 1 M B
HaINpPaBJICHUHU, IEPIEHIUKYIIPHOM CKOpocTH Kopabms. Kakoi
OyAeT IUIMHA CTEeP>KHs 1JIs1 HEMOIBUKHOTO Habro1aTess?

a)0,6 M, 06)08Mm, B)IM, T)I125mM, 1)5/3m.

OIlK-2.3.1

Tect 2

. UTo XapakTepu3yeT HOPMAIBHOE YCKOPEHUE?  a) U3MEHEHHUE CKOPOCTH I10
BEJIMYMHE, 0) N3MEHEHUE CKOPOCTHU IO HAINIPABJICHUIO, B) N3MEHEHUE CKOPOCTH
10 BEJIMYMHE U

HaIlpaBJICHUIO

OIIK-1.3.1

. B kakom cinyyae ummynbe Tena Oy1eT 0CTaBaThCs MOCTOSHHBIM?

a) Bcerna, 6) B ciydae, xorna Ha Telno He NEUCTBYIOT CHJIBI WU JIEHCTBHE
ATHX CHJI CKOMIIGHCHPOBAHO, B) B ciyuae, Korjaa Teno JBUKETCS MO TMPSIMOi
JuHUM, T) B cioydae, koraa Teno ABMKETCS 0 OKPYKHOCTH

OIIK-1.3.1

MaTCpI/IaJ'ILHaSI TOYKa, IMOJABCIICHHAsA Ha HEBECOMOI HepaCTH)KHMOﬁ HUTH,
COBCpIIACT ABUXKXCHUC B BepTHKaHBHOfI IUIOCKOCTH. B KakoM ITOJI0OKEHUH
MOMCHT UMITYJIbCa MaKcHUMajcH?

1. MOMCHT HMIIyJbCa BO BpEMsd JBWIKCHHA HWMCECT ITOCTOSIHHOC
HCHYJICBOC 3HAUYCHUC

2. MOMCHT UMITYJIbCa paBC€H HYJIIIO, T.K. IBHXKCHHUEC TCJIa IIJIOCKOC

3. MOMCHT HMITYJIbCA paBCH HYIIIO, T.K. IBHUKCHHUC TCJIa TIOCTYNATCIbHOC

OIIK-1.3.1




4, MOMCHT UMITYJIbCa MaKCHUMAJICH B CaMOM BCPXHEM ITIOJIOKCHUHU
5. MOMCHT UMITYJIbCA MAKCHUMAJICH B CAMOM HHIKHCM ITOJIOKCHUN

4 | Pagnyc Tonkoro obpyda yBeJIWuniId B 2 pa3a, a Maccy yMeHbImm B 2 paza. | OIIK-2.3.1
Kak M3MEHUTCSI MOMEHT MHEpUUU 00pyda OTHOCHTEIBHO OCH, MPOXOIAIINI
yepes ero ueHtp?

a) HE U3MEHHUTCS; O) yBEIMUUTCS B 4 pa3a; B) YBEIMYHUTCA B 2 pasza; T)
YMEHbIIUTCS B 2 pasa.

5 | U3 npuBeneHHBIX HMXKE COOTHOILIEHUN KJIACCUUECKOW MeXaHuKH ykazaTth Ty, | OIIK-1.3.1
KOTOpasi CIpaBeUIuBa B TEOPUU OTHOCUTEILHOCTH, €CJIU MO/ BEJTUUUHON m
HMMETh B BUJIY PEIIATUBUCTCKYIO Maccy?

1.dP=mdV 2.dP=madt 3.dE =(PdV) 4.dE =m(dV) 5.dE, -

6 | Yrom moBopoTa KoJieca U3MEHSETCS CO BpeMeHeM 110 3akoHy ¢(t) =bt, rae

b =01paod/c®. Uemy paBHa yrioBas ckopocTs (@ ) kKoieca uepes 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | lHorenumaneHast sHeprus vactunbl U=a/y ,rme  a = 10 JIx. Ipoekmus | OIIK-2.3.1
cunel Fy B Touke (1,1)m paBna: a)2 H, 6) OH, B) 10 H.

8 |. B kakoM cirydac MOMEHT UMITyJIbca Tea OyneT ocraBathes moctossHHbM? | OITK-1.3.1
a) Bcerna, 6) B ciyuae, korga Ha Teno He AECWCTBYIOT CHIIBI WM JEUCTBUE
ATUX CUJI CKOMIIEHCUPOBaHO, B) B ciydae, Korna Teino ABUKETCS MO MPSIMOM
auHuH, T) B cioyyae, Kora Teno ABMKETCS IO OKPYKHOCTH.

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

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK MU MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluu 00yJarommxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yKka3zaHus [ OOYYaIOMIUXCS MO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O TeMe, a B OCBOCHHUH
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUS, €€ MpoOJeMBbl, JaeT IEeNbHOE MPECTaBICHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[IragupyeMble Pe3YIbTAThI IIPH OCBOSHUH 00YYAIOMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OMpPEAETSETCS MeNIeBOM YCTAaHOBKOW K KaKJI0M KOHKPETHOU TEME;

— TIOJyYeHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,




— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIIbHON paOOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JleknMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JIEGMOHCTpaIlMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. Metoauyueckue ykazaHUs UIsi OOYYaIOIMIMXCS O TPOXOKICHHIO MPAKTHUYSCKUX
3aHITUH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHIIOTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IperoaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YIAOIIHMCS
YMEHHI U HABBIKOB MPAKTUYECKON NESTEIBHOCTH 110 U3y4aeMOU JUCIHUILINHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUU O0YUYAIONUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a71a4;

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEIBHOCTH  MBIIICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIUILINHEL

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHHMS 33/ IaHUI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYaJIbHON (QopM
00y4eHwusI.

TpeboBaHusl K MPOBEICHUIO MMPAKTUYSCKUX 3aHATUI

[IpakTuueckue 3aHATUS TMPOBOASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,

CBA3aHHBIX C TCOPCTUUCCKUMU BOIIPOCAMH, paCCMAaTPpUBACMBbIMU B JICKIIUOHHOM KYpPCC€ U B BUIC
pa36opa BOIIPOCOB, KOTOPBIC MOT'YT BOSHUKHYTH Y CTYACHTOB IIPpU OCBOCHUU MAaTCpUAJIA.

Meroauueckue yka3aHHsT 1O TPOBEICHMIO TPAKTUYECKUX 3aHATUHA TNPHUBEIEHBI B
CIIEAYIONIMX MocoOuax umeromuxcs B O6ubmmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BU/IE:

Mexanuka. Konebanus u Bonubl. Tepmonunamuka. COopuuk 3anau //MI.M. Kosanenko,
I0.A. Ky3uneunos, M.H.Kyns6unkas, H.I1.JIaBposckas, H.H.Jlursunosa, E.B. Mouaps , F0.A.
HoBuxoa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpwmunko, E.B. Xonunera. FO.H. Ilapes,
B.b.lanun, b.®.Iudpun, C.A. lepbdak 2010. 84 c.

OnexktpuuectBo.  MarnetusMm.  Onrtuka.  COopuuk  3amau. //M.U.  Kosanenko,
H.IT.JIaBpoBckasi, H.H.JlutBunosa, E.B. PytskoB. FO.H. lapes, b.®.llludpun, C.A. llepdbax
2013. 80 c.

KBantoBas ¢wusuka. COopuuk 3amau //, WM. Kosanenko, H.IL JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [.JI. [Inexorkuna, B.K. [Ipumunko, E.B. Pyrekos, FO.H. Llapes, C.A
[lep6axk, 2004, 56¢.



11.3. Meroauueckue ykazaHusi A OOYYaloIIUXCsS MO BBIIOJIHEHUIO J1a0OPAaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0O0y4yaroIMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIENOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATU3alUs TEOPETHMUYECKHX 3HAHHM, MOIY4YEHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
B Teuenue cemecTpa KaXKIblii CTYIAEHT B COOTBETCTBHH C pabodeil MpOrpaMMON IIO

mucnuriiiHe Ou3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYIO paboOTy IUIAaHUPYETCS HE MEHee [ABYX 3aHATHH: OJAHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHI, a JoMa Wi B OMOIHOTEKE.

B nauane cemectpa 10 Havasia 3aHSATUH CTYACHT JOJDKECH OBITh MPOMHCTPYKTUPOBAH IO
TEXHHKE 0€30MacHOCTH IMPHU MPOBEICHUU JIA00OpaTOPHBIX paboT mo ¢usuke. [IpoxoxkaeHue
WHCTpyKTaxa (UKCHUpyEeTCsl B CHEIHAIbHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacmucarbcsl.

B nabGoparopuio CTyIeHTH OJKEH MPUXOAWTH IMOATOTOBICHHBIMA K Ha3HAYCHHOU
pabote. Heobxonnmo 3apanee mpoYUTaTh OMHCAHUE PAOOTHI M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pazjena Kypca. He 3a0biBaiiTe 0 pEeKOMEHJIOBAaHHOW JHUTEpaType H
00s13aTeIbHO MOy4YnTe B OUOINOTEKE BCE MOCOOMS, BhIITyCKaeMble Kadeapoil.

BrinonHsaTe paboTy CTYIEHTY pa3peliaercs, JHIIb MMOCe J0MyCcKa, MOJYYeHHOTO MOCie
Oecenpl ¢ mpenogasaTeneM. [IpenogaBaTenb JoMKeH yOEIUTHCS, YTO CTYAEHT IOHUMAET:

KaKue sIBJICHHUS OH OyeT HaOJII01aTh U UCCIIE0BATh;

KaKkas 1IeJIb TIepe]l HUM TI0CTaBJICHA,

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT IPOBOJAUTH SKCIICPUMEHT.

[TomyueHHBII H0MYyCK K paboTe OTMEUAETCsI MPETojaBaTesieM B KypHaIe.

B mpouecce BpimonHeHHsT 1a00paTOpHON pabOThl HYKHO OOS3aTENBHO 3arOJIHHUTH
MPOTOKOJ U3MEPEHMM. Y KaXKIOro CTyACHTa MPOTOKOJ HM3MEpPEHUU JOJDKEH OBITh CBOIA;
BEJICHUE OJHOTO MPOTOKOJAa HECKOJIbKUMHU CTYJIEHTaMHU BMECTe He Jomyckaercs. [Iporokon
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOIKHO OBITH OTPAXKEHO:

TOYHOE TIOJHOE Ha3BaHWUE M HOMEp J1abOpaTOpHO pabOTBl B COOTBETCTBHH C
METOJUYECKHUM ITOCOOHEM;

dbaMuIMs, THALMAIIBI CTYJIEHTA U HOMED TPYTIIbI;

(dbaMUIHs 1 MHUTIAABI TIPETIO1aBaTelIs;



TabJIMIla TEXHUYECKUX XAPAKTEPUCTHK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHHE MpUOOpa,
pabounii 1uarna3oH, leHa JIeJIeHUs, KJIacC TOYHOCTHU U Jp.);

napamMeTpbl YyCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3ybTaThl U3BMEPECHU;

JlaTa ¥ TOJNKCH CTY/ICHTA.

Bce 3anucu nOMKHBI BECTUCHh aBTOPYYKOW, MIAPUKOBOW, KANWUISPHOM WIIM TEJIEBOU
pyuKkoii. 3anuch HaOMIOACHUHN U JaHHBIX KapaHJallloM He JOIMYyCKaeTCs, KapaHJallloM MOKHO
JUIb YePTUTH TabauLbl U rpaduku. Benenre «4epHOBUKOB MPOTOKOJIA» U MEpEenUChIBAaHUE
WX B KOHIIC 3aHATHS HAYKCTO HE PEKOMEHAYETCS;, ATO HEHY)KHas TpaTra BpPEMEHU U
BO3MOKHOCTB JIOITYCTUTh OIMMUOKY TpH IMepenuchiBanui. CTapaTelbHOCTh U aKKYpPaTHOCTh
JydIIie TPOSIBUTH TIPH OPOPMIICHUU OTYETA.

[To oxoHYaHWYU W3MEPEHUH MTPOTOKOJ 00513aTEILHO JASTCS HA MOJIHUCH MPETOaBaTeo.
be3 »TOif moamucu TPOTOKON cudTaercs HeaeucTBuTenbHbIM. [loamuce cryaeHTa B
MIPOTOKOJIE 0003HA4YaeT, 4TO OH OTBEYACT 3a BCE MPOBEJCHHBIE H3MEPEHHMs, a MOAMNHUCH
IpenoiaBaTelisi 03HayaeT, yTo paboTa IeMCTBUTENHHO BBHINOJHSIACH U YKa3aHHbIC 3HAYCHUS
JIEUCTBUTENBHO MOJIyYeHbl UMEHHO T€M CTYAEHTOM, KOTOPBIM COCTaBHII MPOTOKOJL.

[To pe3ynpraram, 3a)UKCHPOBAHHBIM B MPOTOKOJIC M3MEPEHUH, CTYICHT J0Ma IHUIICT
OTYET M 3alUINACT €ro Ha cleAayromieM 3aHsaTuu. [Ipu 3ammure oTyeTa MOTYT OBITH 3a/1aHBI
JM00BIE BOMPOCH 0 TEOPUHM HM3Yy4aeMOTrO SIBJICHUS M 10 TIOJYYCHHBIM pe3yjbTaTaM. 3a
MPUHATBIA OTYET MPEINOIaBaTellb BBICTABISAECT CTYACHTY OIEHKY M ITOCJE 3TOr0 cooOImaer
HOMED M Ha3BaHHE CIICAYIOIIEH TabopaTopHOI pabOTHI.

Crpykrypa u ¢dopma oTdera o JadbopaTopHoil pabore
OTtuer n0KEH CoAEpKaTh CIAEAYIONINE Pa3 bl

1. llenb paGoTHI.

Ona cdopmynnpoBaHa B ONMCAHUU JAOOPAaTOPHOM paldOTHI, OTTyda €€ CIenyeT
NIEPENNCaTh.

2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanne  yCTaHOBKM  JODKHO  ObITh  KpaTkuMm.  Crenyer  OrpaHHYMTHCS
(GYHKIIMOHATBFHON MM 3JIEKTPUUECKOM cXxeMol ycTaHOBKH. He Hy)XKHO NMPUBOIUTH BHELTHETO
Bua npudopos. Jlargee HEOOXOUMO OMKCATh HKCIIEPUMEHT U MIEPEUNCINTh U3MEPHUTEIbHBIC
npubopsl B TaONUIE TEXHUYECKHX XapaKTePHCTUK, IEPEHECEHHOM U3 MPOTOKOJIa
WU3MEPEHUM.

3. PaGoune popmyisl.

PabGounMu Ha3pIBaroTCsl TOJNBKO T (OPMYJIBl, IO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJATCS BBIUUCIIEHUS UCCIenyeMbIX BeauunH. CieBa B popMyle JOKHO CTOSITh TO,
YTO CIIEAyeT OMNpPENeNIuTh, ClpaBa - TO, YTO H3Mepsuioch B paboTe wiam u3BecTHO. Bee
IpUBEJCHHbIE (POPMYIIBI TOIHKHBI OBITH IPOHYMEPOBAHHI.

BriBon popMynt U MpoMexyTOUHbIE BBIPAKEHHUS B 3TOM paszfielie MPUBOIUTH HE HYXKHO.
@opmynbl 711 BBIYUCIEHUS TOTPEHIHOCTEH W IMPOBEICHUS MaTeMaTH4YecKoll 00paboTKu
pe3yNbTaTOB U3MEPEHUH B 3TOM pa3leie TOXKE HE IPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B sTOM pazgene oTuera JOKHBI OBITH NPUBENEHBI BCE U3MEPEHHBIE U BBIYMCIICHHBIC
pe3yabTaThl. 110 BO3MOXKHOCTH, MX HY)KHO MpPEICTAaBIATh B BUAE HArJSAHBIX Tabmun. B



NPUBOJMMBIX 3HAUEHUSX HEJB3S OCTABIATH JIMIIHHUE ACCITHUYHBIC pa3psbl (moapobHee 00
ATOM TOWJIET peub HIke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHUi, BCE OHU JIOJDKHBI
OBITh MPUBEICHBI B 3TOM pa3Jieie.

5. Ilpumepsl BBIYUCICHUN.

B sTom pa3zmene otdera AOIKHBI OBITH MPUBEACHBI MOAPOOHBIE MPUMEPHI BHIUMCICHUIN
no Kaxaoil paboueit ¢opmyne. He HyXHO MNpHBOAWTH BCEX BBIUMCICHUH, BIIOJIHE
JOCTATOYHO OJTHOTO MpHUMepa Mo KaxIoi Gopmyne. DTOT pasfen HyKeH Uil TOTO, YTOOBI
IpernoiaBaTeNto ObLJIO Jierdye HAaWTH OIMOKY B BBIYMCICHHMSX WIA HU3MEPEHHSX, €CIU
TaKOBbIE BCTPETATCSI.

6. Beruncienue norpeniHocTen.

B »stOoM pasmene ordyera AOKHBI OBITH MpEACTaBIEHBI (OPMYIBI, MO KOTOPBIM
NPOBOAMIIACH MaTeMaTHdeckass oOpaboTka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BbIBEJICHbl (OPMYJIBI, IO KOTOPHIM BBIYMCISUIUCH CHCTEMaTHUYECKHE U CllydailHble
MOTPEIIHOCTH U MPEACTABICHBI TPUMEPbI BBIYUCICHUN 10 KaXI0H U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ansi cTyfaeHToB. Ilo Hemy Oosbiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust morpemHocTeil 0ObIYHO ObIBaE€T HANKMCAaHA
JUI TIOATOTOBIICHHOTO YHWTATENs, 3HAKOMOTO C BBICHIEH MAaTreMaTHKouM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAXXHOE IO ATOW TEME M W3IIOKUTH
MaTepuaj Mo BO3MOKHOCTH TPOCTO.

7. I'paduku 1 pUCYHKH.

HeGounpbiive rpaduku U pUCyHKH pa3MenialoTcsl B TEKCTe, a Oousbiiue - ¢popmata A4 -
OPUBOJATCS HA OTIENBHOM JucTe. B m000oM ciyyae OHM JOJKHBI OBITH MOANHCAHBI U
IPOHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCBUIKM B TeKcTe oTyera. I'paduku o0s3aTenbHO
BBIMIOJHSIOTCA Ha MWJUIMMETpoBoi Oymare. Ha kaxkaolh ocu JOKHO ObITh 00O3HAuUEHO,
Kakas BeJIMYMHA W B KaKUX €IMHUIAX BJOJb HEE OTKJIaabIBaeTcs. Ha camMmux ocsiX MTOIDKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MEpeHHbIE Ha OMBITE 3HAYCHUS
MOJNNMUCHIBATh HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE
OKCIIEPUMEHTAIILHBIE TOYKW, W TPOBOJUTCS COCAMHSIONIas WX JUHUA. OKOJO OJHOW WIIH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CUCTEMATHYECKHE IOIPEUIHOCTH COOTBETCTBYIOLIMX
u3MepeHuil (moapodHee 00 ITOM MONAET peub HUXKE).

8. OKoHUYaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BEIBOJIBI.

B osTOoM pasnene oryera HY)KHO MOABECTH HTOTr IMpojeilaHHONM paboTel. Crienyet
HAIUCaTh, KAKUE TIOTyYCHBI BETMYMHBI, M C KAKUMHU TTOTPEITHOCTSIMH.

Ecnu n3mepeHns mpoBOIMIIMCH PA3HBIMU METOJaMH, TO 00S3aTEIbHO HY>KHO CPAaBHHUTH
OTH PE3YNbTAaThl U WX TMOTPEIIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TabIMYHOE 3HAYCHHE M3MEPEHHOM BEIUYHMHBI, TO HYXHO 0053aTEIbHO
CPaBHHTD €T0 C MOJTYYCHHBIM Ha OIBITE 3HAYCHUEM U JIaTh apryMEHTUPOBAHHOE 3aKJII0UYECHUE
00 UX COBIAJCHUH UM HECOBIAICHUH.

Ecnu B paGote 3HaueHus OAHOM U TOW K€ BEIMYMHBI MOJYyYEHBI SKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH pE3yNbTaThl HYKHO OOs3aTENBHO CpaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKJIFOYCHHE 00 WX COBIIAJICHUH WM HECOBITAICHUH.



B cnyuae, korma MeXay CpaBHUBAa€MBbIMH BEIUYMHAMU HMMEIOTCS HEIOIYCTUMBIE
PacXOXKICHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTHh B OTUETE M BBICKA3aTh MPEAIOIOKEHHE O
BO3MOJKHBIX MPUYNHAX ITOTO HECOBMAICHHUS.

Ecnu B paboTe cTaBMIIOCH LENBIO0 MPOBEPUTHh KAKOW-TO (PM3MUECKUA 3aKOH WU U3YYHUTh
SIBJICHUE, TO B JAHHOM pasjelic HeoOX0IuMO 1aTh 00OCHOBAHHBIH OTBET Ha MOCTABIICHHBIN
BOIIPOC.

BriBoI 10M1%KEH COOTBETCTBOBATD 1LI€TTH PAOOTHI.

TpeboBanus k oopMIICHHIO OTYETA O JTabOPaTOPHOH paboTe
Ot4er mo naboparopHoii paboTe JOHKEH BBIMONHATHCS Ha JiucTax ¢popmara A4. 3anucu

Ha JIMCTaX BEIYTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm nucTta MoJDKHA OBITH OCTaBJICHA
paMKa mMpUHOW He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaxX HE HYXKHO, HO H
3aCTynaTh 3a Hee He cieayer. B pamMke B BEpXHEM IIOJIE HY)KHO JIMIIb [IOCTaBUTh HOMEDP
ctpanunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
[lepBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJI U3MEPEHU, HE HyMEPYIOTCS.

Ortuer cnenyer nucath oT pyku. Ecau Bel ucnonb3yere uyxue 3aroroBku, TO OynbTe
TFOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenogaBarens. OH MOJCKAXKET UM TPOBEPUT, MPABUIIBHO U y Bac
ITOJTYyYHIIOCH.

TutynpHBIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKH WIIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJBHOTO JIMCTa HaxoAauTcs Ha caiite ['Y Alla.

Meroanueckue yka3aHus M0 BBIIOJIHEHUIO J1a00paTOPHBIX Pa0OT NPUBEACHBI B CIEAYIOIINX
nocoOusx umeromuxcs B oubnuoreke 'Y AIl B HanieuaTaHHOM U JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanust u BonHbl. MonekyisipHas ¢usuka. JJabopaTopHbI MpakTHKyM
//M.N. Kosanenko, H.II. JlaBposckasi, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. FO.H. Lapes, b.®. llludpun, 2014, 132 c.

2. DnektpuuecTBO M MarHeTusM. JlabGoparopusiii mpaktuxkym// /E.H. Kotmukxos, C.A.
[Mepbak, .U Kosanenko, FO.A. Ky3uenos, M.H. Kyns6urkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpuwmunko, E.B. Pyrekos, , FO.H. Ilapes, b.®.
Mudpun, 2010,84 c.

3. BonmHoBast ontuka Jlaboparopusiit mpaktukym //E.H. Kormmkos, W.I1. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

4. KBanrtoBasg ¢usuka. Jlabopatopusiii npaktukym //I.A. BecunuueBa, 1.1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. IIpumunko, C.II.danees,
E.B.Xonunesa, FO.H. lapes, b.®. [lludpun, 2008, 80 c.

11.4. Metoauueckue yKazaHus JUisl 00Y4aroIIKUXCs MO MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIOIHAET PaboTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHod (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHUsSI CaMOCTOSTENbHOW paboThl, y oOydaromerocss GopMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovyero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIMA



YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00yYaroIUXCs SIBISIOTCSL:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs).

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymmuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJb KayecTBa 3HAHUU
00y4Jaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIMCIHIIIHHEL

OcHOBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISI 3HAHUN 00yUJaIONIUXCS SBISIOTCS: * YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTHYECKUX 3aHATHSAX; 3allluTa JIa0OpaTOpHBIX pPaboT;
CpencTBamu TEKYIIETO KOHTPOJIS 3HAHUI 00y4JaronuXcst MOTYT OBITh: Oece/Ibl IpernoaaBarens u
00y4aromerocs; ®* KOHTPOJIbHbIE BOIIPOCHI U 3a/1aHUS.

JIukBHUAIMS 33JI0JDKEHHOCTH, OOpa3oBaBIICHcS B ciydae MpOIycka OOydaromuMmcs
3aHATUNA 0Oe3 yBaKUTENbHOW MPUYHMHBI, OTKa3a OOy4aromierocss OT OTBETOB Ha 3aHATHUSX,
HEY/IOBJIETBOPUTEIILHOTO OTBETa OOYYAIOLIErocsi Ha 3aHATUAX, HEYJIOBICTBOPUTEIHLHOIO
BBITIOJTHEHUSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOKET OCYLIECTBIATHCA Ha
WHMBUIYAILHBIX KOHCYJbTAIUSX.

Pe3ynbTarhl TeKyllero KOHTPOJS YCIEBAaeMOCTH OOydarolIuXcCsl CIyXaT OCHOBOW st
MIPOMEKYTOUYHOM aTTECTAI[UH: TIOTYUYCHHS 3a4eTa MO Y4eOHOW MUCIUIUIMHE WM JIOMYyCKa K K
muddepeHIMaTFHOMY 3a4eTy WM SK3aMeHY 0 y4eOHOU JUCIHILTHHE.

B Tteuenme cemectpa s momycka K gudGepeHIHATLHOMY 3a4eTy WM JK3aMEHY
CTYJIEHTY HeoOXonuMo caaTh He MeHee 75% malopaTOpHBIX U MPaKTUYECKUX pador,
BBITIOJTHUTH TeCTUPOBaHME B cucteMe LMS He HUXKE OIEHKH «yIOBIIETBOPHUTEILHO». B cirydae
HEBBITMOJTHEHHSI BBIIIEU3TI0KEHHOTO CTYACHT, MPHU YCIEUIHOM MPOXOXKACHUU MPOMEKYTOUHON
aTTeCTaluy, HE MOXKET MOJIYYUTh aTTECTAIMOHHYIO OIICHKY BBIIIC «YIOBICTBOPHTEIHHO.

11.6. MeTtoauueckue yka3zaHus IJs 00YJarOIIUXCs MO0 MPOXOXKIECHUIO MPOMEKYTOYHON
aTTeCTallHH.

[IpomexyTouHas  artectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBaHHE
MIPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 1o muciuruimHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOy4YalomUMCS B TIpoOIecce
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOpOIIIO», «yIOBICTBOPUTEIHLHO», «HEYTOBIETBOPUTEIHHO». DK3aMEH MOXET MPOBOIUTHCS B
BHJIE YCTHOTO 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.
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