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AHHOTaAIUA

HucuumuinHa « @U3uKa» BXOAUT B 00pa30oBaTeIbHYIO IPOrpaMMy BBICILIEI0 00pa3oBaHUs
— mporpamMMy OakamaBpuara 10 HAalpaBJICHUIO MOArOTOBKH/ crnenuambHocTH 12.03.01
«IIpubopocTpoeHre»  HaNpaBICHHOCTH  «ABHAIMOHHBIE TPUOOPHI U HU3MEPUTENBHO-
BBIYUCITUTENbHBIE KOMIUIEKCH. JluciumnHa peanusyercs kagenpoit «Ne3y.

JlucuuiuivHa HalesneHa Ha (JOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

OIIK-1 «CnocoOeH NPUMEHATH €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U MOJECITUPOBAHNS B UHKEHEPHOU JeATeNbHOCTH, CBSI3aHHOMN
C TPOEKTHUPOBAHUEM U KOHCTPYHPOBAHHMEM, TEXHOJOTHSIMHU IPOU3BOJACTBA MNPUOOPOB U
KOMIIJIEKCOB IIMPOKOI'0 Ha3HAUCHHSD)

OIIK-3 «CnocobeH NpoBOAUTH SKCIEPUMEHTAIbHBIE MCCIEAOBAHUS WU HM3MEPEHHUS,
00pabaTbIBaTh U MPEACTABIATH IOTYUYEHHBIE JaHHBIE C YUETOM CIeHU (UK METOI0B U CPEJCTB
TEXHUUYECKUX U3MEPEHUN B TPUOOPOCTPOCHU

ConeprxaHue JUCLUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX € MpoOi1eMamMu o01ei
buzuku.

IIpenonaBaHue OUCHMILUIMHBI MpeAyCMAaTpUBAeT cleAyroue (GopMbel OpraHu3anuu
y4eOHOr o Mpoiiecca: JIEKIUH, JJA00paTopHble pabOThI, MPAKTUUYECKUE 3aHITHS, CAMOCTOSTEIbHAS
paboTa CTyieHTa, KOHCYJIbTaIlUH.

[IporpaMMoil IHUCHUIUIMHBI HPETYCMOTPEHbI CIEAYIOUIME BUABI KOHTPOJIS: TEKYLIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXXYTOUHAs aTTECTallUs B pOpME IK3aMeHa.

OOmas TpyI0eMKOCTh OCBOCHHUS JHCIUILIMHBI COCTaBiseT 12 3a4eTHBIX eauHmIl, 432
yaca.

S3bIK 00y4YeHUs IO TUCITUTUTMHE «PYCCKUH »



1. TlepeuyeHb mIaHUPYEMbIX PE3YIbTATOB O0YUEHHUS 110 TUCIMILIIMHE

I.1.

HeHI/I npenoaaBaHuA TUCHUIIJIMHBI

-[10JTyY€HHEe CTYJeHTaM1 HEOOXOMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-TIPEACTABICHUE BO3MOXHOCTU CTYJEHTaM pa3BUTh M IPOJEMOHCTPUPOBATh HABBIKM B
U3MEPEHUSX, BBIUMCICHUAX U 00pabOTKe pe3ysIbTaToOB U3MEPEHUI;

-CO3JaHUC

MTO1/ICPKUBAOIIICH
TEXHUYECKUX IUCIUAILINH.

o0pa3oBaTenbHOM

cpeabl IperoJaBaHusd JII OCBOCHHA

1.2. JlucuurmuivHa BXOJUT B COCTaB 0053aTeNbHON 4acT 00pa30oBaTeIbHOM MPOTrpaMMbl
BhIcIIero oopazosanus (ganee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX pe3yJIbTATOB O0YUYEHHUS O AUCLUUILUIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTratamu ocBoeHust Ol BO.
B pesynbraTe u3yueHHs AMCLUIUIMHBI OOy4aroIUMCs IOKeH o0aanaTh CIEAYIOLUIMMU
KOMITETEHIIMSIMH WJIA X 9acTsMH. KoMIeTeHIINH 1 MHINKATOPHI UX JTOCTHKCHHS TTPUBE/ICHEI B

Tabymne 1.

Ta6n1/1ua 1- HepequL KOMIIETCHIIUN U HWHAWKATOPOB UX NOCTUIKCHUS

Kareropus (rpynmna)
KOMIIETCHIINH

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIN N

KO,[[ U HAMMCHOBAHUC MHAUKATOpA
JOCTHIKCHUA KOMIICTCHIIMH

Ob6menpodeccuoHaabHbIE

KOMIICTCHIINHN

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
U O0ILEMH)KEHEPHbIE
3HAHUS, METOIBI
MaTeMaTH4eCKOTro
aHam3a u
MOJICJIUPOBAHUS B
WHXEHEPHOU
NesITeIbHOCTH,
CBSI3aHHOM C
IPOEKTHUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHIaMEHTAILHBIE
3aKOHBI MPUPOJIbI, OCHOBHBIC (DU3UYECKHE U
MaTeMaTUYECKHE 3aKOHBI

OIIK-1.Y.1 ymerb npuMeHsTh
€CTECTBEHHOHAYYHbIE 3HAHUSI, METObI
MaTeMaTUYeCKOTro aHalnu3a u
MOJICJINPOBAHUS B UHKEHEPHOU
JIeATEIILHOCTH, CBSI3aHHOM C

KOHCTPYHPOBAaHHEM,
MPOCKTUPOBAHUEM M TEXHOJIOTHUSIMH
TEXHOJIOTHUSIMU
MIPOM3BO/JICTBA TIPUOOPOB
MIPOM3BOJICTBA
npubOpoB U
KOMILJIEKCOB
HIUPOKOTO
HA3HAYCHUS
OIIK-3 Cnocoben
MPOBOJUTH OIIK-3.3.1 3HaTh OCHOBHBIE METOAEI U
HKCIIEPUMEHTANIbHBIE | CPEACTBA MPOBEIEHHS SKCIIEPUMEHTAIbHBIX
UCCIICIOBaHUS U WCCIICIOBAaHHI, CHCTEMBI CTaHAAPTH3AINA U
U3MEpEHUS, cepTH(UKaLIUU
o0OpabatsIBaTh U OIIK-3.VY.1 ymertsb BbIOMpaATh CIOCOOBI U
Ob6menpodeccnoHanbHbIe .
NPEJCTABIATh Cpe/CTBa U3MEPEHHI U IPOBOJAMUTH

KOMIICTCHIIUHN

IIOJIyYEHHbIE JaHHBIE
C y4eToM cnenuduku
METOJIOB M CPEJICTB
TEXHUYECKUX
W3MEPEHU B
npuOOPOCTPOCHUN

HKCIEPUMEHTANIbHBIE UCCIICOBAHMS
OIIK-3.B.1 Bnagets cnocobamu 00paboTKH
Y TIPE/ICTABJICHUS TIOTYYCHHBIX TaHHBIX U
OLIEHKH TIOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPEHUI

2. Mecrto aucuuniussl B ctpykrype OIT




I[I/ICI_II/IHJII/IHa MOXCT 6a3I/IpOBaTBCH Ha 3HaHUAX, PaHEC HpI/IO6peTeHHBIX O6y‘-IaIOIJ_[I/IMI/ICH

MIPY U3YYECHUU CIAEAYIOINX JUCIHUILINH:
— Jluneitnas anre6pa
— MaremaTtnueckuii aHanu3
Teopust BeposiTHOCTEW 3HaHWA,

IIOJIyYEHHbIE NP W3YyYEHUH MaTepuajga JaHHOU

AUCHUIINIMHBI, UMCKOT KaK CaAMOCTOATCIIBHOC 3HAYCHUC, TaK W MOI'YT HCIIOJIb30BATHCA IIPU

HU3YUYCHUU NPYTUX JUCHUIIIINH:
— DJJICKTPOTCXHUKA
— DJJICKTPOHHKA

3. OO0BEM H TPYJOEMKOCTh AUCIHUILTUHBI

JlanHbie 00 00mIeM 00bEME TUCIUILIMHBI, TPYIOEMKOCTH OTHIEIBHBIX BHJIOB y4eOHOM
paboThI IO TUCIUIUIUHE (M pacpeiesieHne 3TOH TPYyI0EMKOCTH 110 CeMeCTpaM) IPeICTaBICHEI B

Tabymue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUILTHHBI

. TpynoeMKOCTb 10 CEMECTpaM
Bun yuebHoli paboThl Bcero Nol N No3
1 2 3 4 5
Oowan mpyooemKocmep OUCHYUNIUHDL, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoi no02omoeKu
Ayoumopmnuie 3anamus, BCEro 4ac. 204 68 68 68
B TOM YHCJIE:
nexum (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3anarus  (I13), 51 17 17 17
(uac)
naboparopusie pabotsl (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 135 54 45 36
Camocmoamenvnan paboma, Bcero (4ac) 93 22 31 40
Buo npomesicymounoi ammecmayuu: 3ayer, OK3., OK3. OK3.
mubd. 3ager, sk3amen (3auer, dudd. 3au, JK3., OK3.
DK3.*%*) JK3.
IIpumeuanue: " kanmuaaTckuit sksamen
4. CopepxaHue JUCLHUIIINHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILIAHBI ITO pa3JieiiaM U BUJaM 3aHSATHI.

Pa3,[[e.IILI, TEMbI JUCHUIUIMHBI U UX TPYAOCMKOCTDb IIPUBCJACHBI B Ta6J'II/II_Ie 3.

Ta6mmia 3 — Pa3znensl, TEMbI TUCIUTUIAHBI, HX TPYJIO0EMKOCTh

Paznensl, Tembl nuctuiuinebl | Jleknun I13 (C3) (uac) | JIP (wac) |KII (gac) |CPC (uac)
(qac)

Cemectp 1

Paszzen 1. Mexanuka 11 8 7 8

Pasznen 2. KonebGanust 1 BOJITHBI 11 6 7 7

Pazzen 3. MonekynspHas Gusuka 12 3 3 7

Hroro B cemectpe: 34 17 17 22
Cemectp 2

Pasmen 4. DIIeKTpUIECTBO 11 7 8 10




Paznen 5. Marnetnsm 11 8 6 11
Pa3nen 6. Onrtuka 12 2 3 10
HWroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBas onrtrka 11 5 7 13
Pasnen 8. KBanToBast MexaHuKa 11 9 3 14
Pasznen 9. Cratuctuueckas (usmka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 93

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B HEMOCPEACTBEHHOM  BBIIOJIHEHUH
Oo0yyarolMMHUCS. ~ OMNpENEeNIeHHBIX  TPYAOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oy;aymei
npodecCUOHATIBHOM 1 TENbHOCTBIO.

4.2. CopaepkaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHH.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHATUN MPUBEACHO B Ta0muiie 4.

Ta6jmua 4 — Co;[epxcaHHe pa3aciioB U TEM JICKITMOHHOT'O IIUKJIA

HOMep pasaeiaa HasBanue u COACPIKAHUE pa3acyioB U TEM JICKHMOHHOI'O IUKJIa

Paznen 1. Mexanuka

[Ipenmer wmexaHuku. MexaHudyeckoe ABWKeHHe. [loHsATHe
COCTOSIHMSI U JICTEPMHUHHM3M B KJIACCUUECKOW MEXaHHKE. YpaBHEHUS
JIBWXKEHHs. ['paHMIIBl  NPUMEHHMOCTH  KJIACCUYECKOM  MEXaHUKH.
PensituBHCTCKAs M KBAHTOBAs MEXaHUKA

Kunemartuka nBukeHMsT MaTepuaibHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOe M KacarenpHOE YCKOpeHus. Pagumyc KpHBU3HB
TpaekTopud. OCHOBHAas 3ajlaya KUHEMAaTUKHM MaTepUalbHOM TOYKH.
KunemaTtuka nmxenust abCOMIOTHO TBEpAOTO Tena. Bpamenue TBepaoro
Tela BOKPYI HEMOJBHKHOW OcH. CBSI3b JIMHEWHBIX M YIJIOBBIX BEITUYUH
MIPU BpaIIaTeIbHOM JABUKCHUH.

Nuepuuanbupie  cucreMbl  oTcuera.  OCHOBHBIE — 3aKOHBI
KJIaCCHYECKOW auHaMuKu - 3akoHbl Hprotoma. OcHoBHasg 3ajaua
JUHAMUKU MaTepuaibHOW Toukd. HewHepuManbHbIE CHCTEMBI OTCUETa.
Cunpl vHepuMM. 3aKOH COXpaHEHMs HMmmyibca. LleHTp Macc u ero
nBxeHue. Cucrema eHTpa Macc.

Mexannueckass pabora M MoIIHOCTh. KuHeTHueckas >Heprus.
[Tons cun. KoHcepBaTMBHBIE W AMCCHUIATUBHBIE CHJIBL. Y CIIOBUE
MOTEHUMAIBHOCTH  TOJIA CUJ. 3aMKHYTBIE M HE3aMKHYTHIE CHCTEMBI.
[loTrenuuanbHass sHeprus cucrembl. CBs3b MEXIy MNOTEHIHMAIbHOU
SHEPTUEe U TIOJIEeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHudeckoil sHepruu. Cuctembl eIMHUL.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHHS MOMEHTa HMITyJbca. MOMEHT HMIyJbca TBEPJIOTO Tela
OTHOCUTEIIBHO HEMOJBMXKHOM ocu. MomeHT wuHepuur. (OCHOBHOE
ypaBHEHUE JAMHAMUKHM BpaLIAaTEJIbHOTO JBM)KEHHS TBEPAOro TeJja.
Kunerndeckass sHeprusi BpaIAOMIErocsi TBEPAOTO Teja. Y paBHEHUS
JIBIJKEHUSI M YCIIOBHSI PABHOBECHSI TBEPAOTO TEa.




[Ipunnun otHocuTenbHOCTH ["anunes, mpeoOpazoBanus [ anmes.
[Toctynatel crienuanbHONH TeOpUHM OTHOCUTENbHOCTH. [IpeoOpazoBaHus
Jlopenua u cnenctBusi U3 HUX. OCHOBBI PEISATUBUCTCKON MEXAaHUKH.
WNHuTtepBan, ero MHBapHaHTHOCTb. PensTuBUCTCKUNA uMIyiabc. OCHOBHOE
yYpaBHEHUE PEISITUBUCTCKOW JIWHAMHKU. KuHeTnueckas »Heprus
pensTUBUCTCKOM YacTuilbl. CBsi3b Macchl W 3Hepruu. CBs3b MEXKIY
SHEepruel W uMMImyabcoM dYacTullbl. OCHOBHBIE HAeU OOIIeH Teopuu
OTHOCHUTEIBHOCTH

Pa3nen 2

duznka KojaebaHuit 1 BOJH

["apmonmnyeckuit u AHTapMOHUYECKUI OCIUJUISITOP
(MareMaTU4eCKHil MasTHUK, (PU3UYECKH MAasTHUK, KOJEOaHUS TOJ
nercTBueM yrnpyrou cuiibl). CiioxeHue konebanuii. DU3n4ecKuidi CMBICI
CIEKTPaJIbHOTO pa3I0KEHUS. Juddepenunanbaoe ypaBHEHUE
koneOanuii. CBoOoaHBIC, 3aryxaromue KojeOaHus. BbIHYyXICHHBIC
koneOanus. PezoHaHc.

KunemaTtnka BOJTHOBBIX MPOIIECCOB (IIOCKHE U ChepruIecKre
BOJIHEI). BomHOBOE ypaBHeHnue. [IpuHIm cyneprno3uiuu. JHeprus
BOJIHBI. [ToToK sHEeprun. UHTEHCHBHOCTH BOJHBI. CTOA4Yast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKU 3BYKOBOU BOJHBL. D dexT [Jomnepa mis
3BYKOBBIX BOJIH

Paznexn 3

MonexymsipHas Gpu3uka

TepMmoanHamMuyeckue cocTosiHUS U npouecchl. [lonsatue pyHkunn
cocrosiHusl. BHyTpennsis sHeprus. KomuwdectBo ternorel. Pabora tenma
npu HU3MEHEeHHH ero oObema. IlepBoe Havamo TepMOIMHAMUKH.
Temmeparypa ¥ BHYTPEHHSII DSHEprus Kak (yHKIUS COCTOSHHUAL.
Tennoemkocts. DHTpomnud. Bropoe m Tperbe Hayana TEPMOJMHAMHUKH.
Teopemsr Kapno. 3akon Bo3pactanus sHTpornuu. [lopsaok u 6ecnopsiiok
B nipupoe. TepmonnHamudeckue QyHKIIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSIHMS, BHYTPEHHSS SHEprus,
TEIUNIOEMKOCTH, ypaBHEHHE ajauabarel, paboTa TpHU  pa3IMYHBIX
npoueccax, 3HTponus). BeposrHocts u ¢daykryauuu. Pacnpenenenus
MakcBemna. CKOpOCTH  TEIUIOBOIO  JABWXKEHUS Mojekyn. Cpennss
KMHETHYeCcKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKON
TEOpUU HUJeAbHBIX Ta30B. Pacnpenenenue bonbimana. DHTponus |
BEpOATHOCTb. Da30Bble paBHOBECHS] U IPEBPALLEHUS. DIEMEHTHI
HEPABHOBECHOM TEPMOJAMHAMUKH. SIBIEHHS NEepeHOca, KUHETHUYECKHE
apneHus. KoHneHcupoBanHoe cocTosiHMe. KuHemaTuka W JMHaMHKa
AKUIKOCTEN U ra3os.

Pazmen 4

sapsiia. 3akoH Kynona. Cuctemsl enuHul. lIpuHuun cynepno3uiuu.
CucTemMbl 3apsDKEHHBIX 4YacTUIl. OJeKTpudeckuil aumnonbs. Pabota cun
bIIeKTpocTaTHueckoro  mois. TeopemMa 0  LUPKYJISLMUM — BEKTOpa
HampsokeHHOCTU.  [lOTeHIManbHOCTh  3JEKTPOCTATHUYECKOrO  TOJISL.
Hanpsk€HHOCTh M MOTEHLMAT 3JEKTPOCTATHUECKOIO MOJSl. CBSA3b MEXKY|
Humu. Teopema ['aycca st 3IEKTPOCTATHYECKOIO MOJISI B BaKyyMe.
| [pumenenue Teopemsl ['aycca Kk pacuery nosen.

DJIeKTPUUYECTBO.
DJeKTpocTaTHKA B BaKyyMe. 3aKOH COXPaHEHHS JIEKTPHUYECKOTO

OnexTpocTaTHka B BemecTse. Tumnsl auanexTpuxos. [longpuzanus
IUAIIeKTpUKoB. CBOOOAHBIE U CBA3aHHBIE 3apsibl. JudnexTpuueckas
BOCIIPUUMYHMBOCTh. J[W3neKkTpudeckas MPOHULIAEMOCTb. DJIEKTPUUYECKOE
cMmemienne (nHayknus). Teopema ['aycca g ayeKTpudeckoro mojs B
JURJIEKTPUKE. YCIOBMsI Ha TpaHMIE pa3fena JIBYX AMAIEKTPUKOB. 1o




BHYTpU TIPOBOJHMKAa M y ero mnosepxHoctd. OOmias 3agaua
AIIEKTPOCTATUKU. DIEKTPOEMKOCTh IPOBOJHHKA.

Konpmencaropbl. DHEprust CHCTEMBI DIEKTPUYECKHX 3apsIOB.
OHeprust 3apsyKeHHOro MpoBogHUKa. OObeMHas IUIOTHOCTb SHEPIUu
AJIEKTPUUYECKOTO TOJIL.

VcioBusl  CyHIECTBOBaHUS DJIEKTPUYECKOTO TOKAa. Y paBHEHHE
HEMPEepPbIBHOCTH. DJIEKTPOJABMXKYIIas cuia. HemoTeHuManbHOCTb MOJIs
CTOpOHHUX cwil. 3akoHbl Oma u JIxoyns-JIeHna B MHTErpajbHOW u
muddepeHranbHoM Gopmax.

Paznen 5

DNeKTpoAHAMUKA

MaruutocraTuka B BEIIECTBE. HamaramyeHHOCTb.
MonekynsapHable TOKH. MarHutHas BOCIHPUUMYMBOCTh. MarHutHas
poHUIaeMOCcTh. HanpsykeHHOCTp MarHuTHOro noisid. /lumamarmeTukw,
napaMarHeTuku, (eppomarueruku. Teopema O UUPKYIALUUA BEKTOpa
HANpPsKEHHOCTH MAarHUTHOTO TOJIs (MHTerpajibHas u quddepeHiuanbras
¢dopmbl). YCII0BHS HA TPAHUIIE IBYX MarHeTHKOB.

3aKoH ®dapanes. IIpaBuno Jlenua. CaMmouHayKuus.
NunyktuBHOCTh. B3ammuHas wuHOyknusa. B3anmHas MHAYKTUBHOCTD.
O0beMHass IUIOTHOCTh JHEPrMM  MAarHUTHOTO mojis. Buxpesoe
anekTpuieckoe mone. Tok cmemenus. Cucrema ypaBHeHH MakcBemna
Marepuanbhabie ypaBHeHusi. KBazucrannonapueie Toku. IHBapraHTHOCTD
ypaBHeHWH MakcBemsa OTHOCHUTENTBHO mpeoOpa3oBanuii JlopeHria.
[IpuHIMIT OTHOCUTENIBHOCTHU B 31€KTPOJIMHAMHUKE.

Pazmen 6

Orntuka.

BonHoBoe ypaBHeHME AJisi 3IEKTPOMArHUTHOM BOJIHBI. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJH. Bekrop [loitHTuHra. HTEHCMBHOCTH CBETA.
Oddexkr Jlommepa mias  AIEKTPOMArHUTHBIX BOJMH. OTpaxeHue u
npenomiieHue cera. Onrtudeckoe wuzoOpaxenue. [Ipuamun Depma.
WUntepdepenuss  csera. KorepeHTHOCTh U MOHOXPOMATHYHOCTb.
Hudpaxus csera. [Tpunuun [Moiirenca-Openens. Meton 300 Openernsi.
Hudpakuus Ppaynrodepa Ha mend U AUPPAKIUOHHOM peIIEeTKe.
lNonmorpaduu. EcTecTBeHHBIN M MONSpU30BAaHHBIN CBET. 3akoH Maroca.
[Tonsipu3anus cBeTa Npu OTPaKEHUU U MPEIOMIIEHUH. 3aKoH bprocrepa.
JBoiiHoe nyuenpenomiieHue. HopManbHas W aHOMallbHash AMCIEPCHS.
dazoBast u rpynmnosas ckopoctu. @opmyna Panes. Onementsr Dypoe -
ONTHKH.

Pa3nen 7

KBanToBas ontuka

TennoBoe u3nydyenue Tten. 3akoH Kupxroda. 3akoHBI H3ITydeHHS
abcomoTHO 4depHoro Tena. KBanToBas rumote3a W dopmyna [liranka.
KBantoBas ontuka. @otosdpdekr, omnbeitel CroneroBa. DOTOHBHI.
[aBnenue cBera. KopnycKyJsIpHO-BOJIHOBOM JyaJlu3M Ul CBETa.
Dddext Komnrona.

Pa3nen 8

KBaHTOBass MexaHuka

Teopus bopa. Onbitet ®panka u Iepua. KopmyckymnspHo-
BOJIHOBOW Jyanu3M Mukpoudactul. ['mmore3a ne bpoinsa. ®as3oBas u
rpymnmnoBas ckopocTu BoJH jie bpoitns. BonHoBo# makeTr. CtaTucTuyeckoe
UCTOJIKOBaHUE BOJH Jne¢ bpoiurd. IIpuHnun  HeonpeneneHHOCTH
['eitzenbepra. BonHoBas (yHKIMS, €€ OCHOBHBIE CBOWMCTBa. Omeparopbl
dbusznueckux BeNMYMH. BpemMeHHoe U CTalMOHapHOE ypaBHEHHUE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUS. KBaHTOBBIEC ypaBHEHUS ABUKECHUSI.
CBoOogHas yactuma. Yactuma B OSCKOHEUHOW TOTEHIIMATBHOW sIMe.
KBanToBeiii ocrmiarop. HyneBast sHeprusi, HyJeBble KOJICOAHUS.




[TpoxoxaeHue dYacTulbl yepe3 MOTeHUHAIbHBIM Oapbep. TyHHEIbHBIN
s dexr.

ATOM BOJOpOJAa B KBAaHTOBOM MexaHuKe. KBaHTOBbIE 4wHCIIa.
OpOuTanbHbBIl MEXaHWYECKUH M MAarHUTHBIM MOMEHTHI 3JIEKTpOHA B
atome. OpOurtanbHoe rupomarHuTHoe oTHouieHue. OmbiT IlltepHa u
I'epnaxa. CnuH anektpoHa. IIpUHIMI TOXAECTBEHHOCTH MHUKpPOYACTHIL.
®epmuonsl U 06030HBL. CHMMETpUs BOJHOBOH (YHKIIMH CHUCTEMBI
onunHakoBbiX Yactull. Ilpunnun Ilaymu. OObsicHeHHME NEPUOIUYECKON
cucreMsl 351eMeHTOB J.MI.MenneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
1 MoJIeKyJI. [Ipupona XUMUYECKON CBSI3H.

Pa3nen 9

Craructuueckas pusuka
Craructuueckuit meton. @a3zoBoe npoctpaHcTBo. Pacnpenenenue
I['m66ca. CrarucTrueckoe UCTONKOBaHUE YHTporUK. CBOOOIHAS SHEPTHS.

CrarucTuueckoe ONUCAHHWE KBAHTOBOM CHUCTEMBI, pa3iuyue  MEXIy
KBAaHTOBOMEXAHUYECKON u CTATUCTHUYECKON BEPOSITHOCTSIMH.
Knaccuueckast CTaTUCTUKA Makcsemna-boasnmana. KBanrtosnie

cratuctuku epmu-/upaxa u boze-Olinmreiina. CpaBHEHUE pa3INYHbIX
CTaTUCTHK.

Pacnipenenenne  @epmu-/lupaka i DIEKTPOHHOIO — rasa.
OnexkTpoHbl B Kpuctaiax. OHeprusi @depmu, BBIPOXKIECHHBIH U
HEBBIPOKJCHHBIA  DJIEKTPOHHBIN ra3. OJIEKTPOHHAs TEIIOEMKOCTD.

TennoeMKoCcTh KpHUCTAIIMYECKON pemeTkd. Kiaccuueckas Teopus,
teopus DiiHmTeiHa u Jlebas. ®oHonbl. DOTOHHBIN ras.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
Tembl mpakTHYECKUX 3aHATHI M UX TPYIOEMKOCTh ITPUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJIOEMKOCTh

N3 aux No
No | Temsbl npakTuueckux | Popmbl NpaKTUUECKUX | TpyaoeMKOCTh, |MPAKTUUYECKOM |pa3aena
/11 3aHATHH 3aHATUH (gac) MOJATOTOBKH, | JUCIIMIT
(dac) JINHBI
Cemectp 1
1 Kunematuka u Pemntenue 3anau 2 2 1
IMHAMHKa
MAaTepHAIbHON TOUKHU
2 Kunemartuka u Pemntenue 3agau 3 3 1
IUHAMHKa
abCOIFOTHO TBEPIOTO
Telna
3 | CneunanbHas Teopust Pemntenue 3agau 3 3 1
OTHOCHTEIBLHOCTHU
4 Kunematuka u Pemenne 3amau 3 3 2
IUHAMHKA KOJIeOaHUui
5 XapaKTepUuCTUKHU Pemienue 3amau 3 3 2
BOJIHOBBIX ITPOLIECCOB
6 MounekynsipHo- Pemenue 3amau 3 3 3
KUHETUYECKasl TEOpHsI
CewmecTtp 2
7 Hanpsoxennocts u Pemntenue 3agau 3 3 4
MOTEHIIH A
3JIEKTPOCTATUYECKOTO




10J14

JIBuxeHue
3apsHKCHHBIX YaCTUIL
B
AJIEKTPOCTATHYECKOM
rnoJje

Pemenue 3agau

JvanekTpuku B
ANEKTPUYECKOM TOJIE.
Konpaencarop

Pemenue 3anau

10

XapaKkTepuCTUKU
JIEKTPUUYECKOr0 TOKA

Pemenue 3agau

11

Nunykuus
MardHMTHOTO MOJIA.
Cuiibl B MATHUTHBIX
MOJISIX

Pemenue 3agau

12

3aKkoH
AJIEKTPOMAarHUTHOU
nHaykunn Gapanest.
PaboTa B MarHuTHBIX
MTOJISIX

Permenue 3agau

13

Wntepdepennus,
nudpakims,
NOJISIpU3aLUs

Pemenue 3agau

Cemectp 3

14

Temaosoe
W3IIy4YCHHUE,

dororddexr

Pemenue 3anau

15

Oddexr Komnrona,
cBOHCTBa (POTOHOB

Pemenue 3anau

16

AToMm Bojaopoa.
IToctynatel bopa

Pemienue 3amau

17

CooTHonieHHE
HEOIPEEIECHHOCTEN
I'eit3enOepra, BOJHBI

ne bporins

Pemntenue 3agau

18

YpaBHeHue
[Ipenunrepa
[ToreHumanbHbIe
OGapbepbl

Pemenue 3agau

19

KBauroBas
CTaTHUCTHKA

Pemenue 3agau

Bcero 51

51

4.4. JlabopaTopHbIe 3aHATHS
Tembl 1TaOOpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEACHBI B TaOIHIIE .

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYJA0EMKOCTh

Ne
/o

HanmenoBanwue 1abopaTopHbIX paboT

TpynoemMKocTsb,
(dac)

N3 Hux
MPAaKTUYECKOMN
MOJATOTOBKH,
(uac)

Ne
pasnena
JIACLIAIT

JIUHBI

Cemectp 1




1 Masarauk Makcsemna 4 1
2 HaxnonHb1il MasiTHUK 4 2
3 CTonKHOBEHME LIApOB 3 1
4 | Maremarudeckuii 1 0600pPOTHBIH 3 2
MasiTHUKU
5 | Onpexnenenune ckopocTu 3ByKa B BO3JlyXe 3 3
Cemectp 2
6 | OnpeneneHue 3JIEKTPOEMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue penakcauoOHHbIX 4
Kosie0aHuit
8 | Ompenenenre ropu30HTAIILHON 3
COCTaBJISIOLICH HAMPSKEHHOCTH
MarHUTHOTO MO 3eMIH
9 Omnpenenenne yaeIbHOTO 3apsiia 3
AJIEKTpOHA
10 | Konsua HeroToHa 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TETJIOBOTO 4
W3ITyYCHUS
12 | Buemnuii potodddext 3
13 | U3yuenue cnekTpa aTomMa BOJI0poja 4
14 | OmnpeneneHue MOTEHIIUATIOB 33
BO30Y>KICHHS aTOMOB
15 | Onpenenenre sHEPTUU O — YACTUIL 11O 3
nmpoOery B BO3AyXe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOTHEHHE KYPCOBOM pabOThI
Y4eOHBIM MJIaHOM He TPETyCMOTPEHO
4.6. CamocrosTenpHasi pabota 00y4Jarmuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MTPUBEICHBI B Ta0IUIE 7.
Tabmuna 7 — Bunibl caMocTosITENbHON pabOTHI U €€ TPYA0EMKOCTb
B CAMOCTOSTEbHOM paGoThI Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac yac yac
1 2 3 4 5
H3ydeHne TeopeTHUecKoro Mmarepuana
IH/I(}:IIII/IHJ'II/IHI)I FTO) b 30 7 10 13
[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO
ycnﬂeBaeMocm (TKySI;l) ’ P 30 / 10 13
g(;nezzzzil;a(lﬁ r[i}:;OMencyTquoﬁ 33 ] 11 14
Beero: | 93 22 31 40




5. IlepeueHb yueOHO-METOINYECKOTO 00ECIeUeHUs
JUTSL CAMOCTOSITENIBHON pabOThl 00YYarOIIMXCS O JUCHUILINHE (MOAYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepuanbl Ui CaMOCTOSTEIbHOM paboThl 0OyyaromMXCsl yKa3aHbl B
. 7-11.

6. Hepequb MCYATHBIX 1 3JICKTPOHHBIX y‘le6HLIX U3JaHUM

[lepedeHp neyaTHBIX U 3JICKTPOHHBIX YYEOHBIX M3/IaHUI MPUBEIECH B TAOIHIIE 8.

Tab6muia 8— IlepeueHsb meYaTHBIX U JIEKTPOHHBIX YICOHBIX H3JaHUN

Mudp bubnuorpaguueckas ccpuika KonngecTBo 3K3eMILTAPOB B
ouboreke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CagenweB U.B. Kypc o6mieit pusuku: YueOnoe nocodue | ®O(4), 'C(94), TCU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymnsapHas ¢puzuka

[53(075)] CagenweB U.B. Kypc obmieit pusuku: YueOnoe mocodue | ®O(4), ['C(94), TCU3(1)
B 3 1. 2014. T.2. DnexTpuuecTBO U MarHeTu3M. BoaHsl.
Onruka.

[53(075)] CagenbeB W.B. Kypc obmieit duszuku: YuebHoe mocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHast pU3HKa.
®wusuka TBepAoro Tena. Gusmka aTOMHOTO siApa U
3JIEeMEHTAPHBIX YaCTHII

[53(075) C12 | CaBenbeB 1.B. Kypc ¢usuku: YuedHoe nmocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuyectBo. Konebanus u Bonubl. BonmHoBas
ontuka. 2008

[531 B&3] Hponos N.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), I1T°(6)
mariut, 2015

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

T76]

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

I'(8)

[531 B&3] Hponos U.E. Mexanuka: OcHoBHBIEC 3aKOHBI. M.: ®us- I'CY3(1), CO(1), ®O4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Wponos N.E. Dnekrpomarnernzm. OCHOBHBIE 3aKOHBI. CO(1), ITI'(18)

N83] 2015

534.2(075) Hponos U.E. BonroBsie mporieccbl. OCHOBHBIEC 3aKOHBI. DO(63), I'C(14), IIT'(8)

N83] 2015

530.145(075)
183

Uponos U.E. KBanTtoast pusuka. OCHOBHbIE 3aKOHBI.
2015

I'C(66), IIT(16)




[531 B83]

Uponos U.E. ®usuka makpocuctem. OcHoBHbIe 3akoHBL. | DO(3), ['C(138), I1I(30),
2015

7. IlepedeHn 2JIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM cetu « HTepHeT»

[Iepeuenn AEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «MHTepHeT», HEOOXOMUMBIX JUIsl OCBOCHHUS JTUCIMILIIMHBI

npuBeJIeH B Tadymiie 9.
Tabmuna 9 — IlepedyeHb 3IEKTPOHHBIX OOpPa30BATEIbHBIX PECYpcoOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHeT»

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmuorexa I'YAII
http://lms.guap.ru dwusuka |
http://lms.guap.ru duznka 2
http://lms.guap.ru ®duznka 3

8. IlepeueHb nH(MOPMAITMOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenr mporpaMMHOTO OOECIIEYEHUs, HCIONB3YEeMOrO0 TPH OCYIIECTBICHUH

00pa3oBaTeNLHOrO MpoIiecca Mo AUCIHUILIHHE.

HepequL HCIIOJIB3yEMOI'0 MTPpOTpaMMHOTO obecneyeHust npeacTaBJICH B Ta6n1/1ue 10.

Tabmuna 10— INepeuern nmporpaMMHOTO 00eCTIeUeHUS

Ne i/t

HanmenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX pu

OCYHICCTBJICHUHN O6pa3OBaTeHBHOFO mponecca o JMCIHUILINHE

[lepeueHp HCHOIB3yEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIECH B

Tabymue 11.

Tabnuna 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t

HaunmenoBanue

He npenycmorpeno

9. MarepuaibHO-TeXHUYECKas 0aza
CoctaB  MaTepHaAIbHO-TEXHUYECKOW  0a3bl, HEOOXOAUMOW Ui  OCYIIECTBIICHUS

00pa3oBaTesbHOIO IMpoliecca Mo JUCIHUIIINHE, Ipe/ICTaBlieH B Tabiuiel?2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHHYECKOH 0a3bl

Ne HaumeHnoBaHue cocTaBHOM 4acTH MaTepHaIbHO-TEXHUYECKON Howmep aynutopun
/1 0a3bl (mpu HEOOXOAMMOCTH)
1 | JlekimoHHast ayIUuTOpUS
2 | Cnenmanu3upoBaHHas gabopaTopus «MexaHHKa» 31-04
3 | Cneumnanu3upoBaHHas JIa00paTopus « DIEKTPOMATrHETU3M 32-04
4 | CrnenmanusupoBaHHas jgabopatopus «ONTHKa» 32-06
5 | CneumanuzupoBanHas jadboparopust «KBanropas Ousnkay 32-03, 32-05

10. OueHouHble CpeaCTBa s IPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTalNu

oOyJaromuxcs 1o IUCUUILIMHE TPUBEAEH B Tadbnuue 13.




Ta6HI/II_Ia 13 — Cocras OLCHOYHBIX CPCACTB IJIs1 IPOBCACHU HpOMCXCYTOHHOﬁ aTTeCTaluu

Bug HpOMeH(yTOqHOﬁ aTTeCTalnu HepequL OILICHOYHBLIX CPCACTB

OK3aMeH CHnmCOK BOIIPOCOB K 9K3aMEHY

10.2. B kauecTBe KpHUTEPUEB OLEHKH YypPOBHSI CHOPMHUPOBAHHOCTH (OCBOECHMS)
KOMIIETEHIIMH 00y4aromuMucs NpuMeHsieTcs S-OamibpHas IIKaja OLEHKH CPOPMHPOBAHHOCTH
KOMIIETEHIIH, KoTopas mpuBeieHa B Tabiuie 14. B TeueHne cemectpa MOXKET UCIIOJIb30BAThCS
100-6annpHas  mKana — MOAYJIbHO-PEUTHHIOBOW  CHCTEMBbl ~ YHHBEPCUTETa,  IpaBUIIa
MCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu onieHk ypoBHS ¢hOPMHPOBAHHOCTH KOMIIETEHUIUN

O1eHKa KOMIIETEHIINU

XapakreprucTuka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-OajuIpHAas mIKaia P P (popmnp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIH
MaTepua;

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

— ONMHUpasiCh HA 3HAHUS OCHOBHOW W JIONIOJHUTEILHON IUTEPaTypHI,
TECHO MPHUBA3BIBAET YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUYCCKOM
JIESATCIIbHOCTBIO HAIPABJICHHS,

— yMeJ0 000CHOBBIBACT M APTYMEHTHPYET BBIJBUTaCMbIC UM UJICH,

— JIeJIaeT BBIBOJIBI U 0000IICHHUS;

— cBOOOJIHO BJIAJICCT CHCTEMOM CIICIUATM3UPOBAHHBIX MOHSITHH.

KOTIIUYIHO»
«3a4YTCHO»

— o0yJarouics TBEPI0 YCBOMJI MPOTPaMMHBINA MaTepral, IPaMOTHO U
M0 CyIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKaeT CYNECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— BJI3JICET CHCTEMOH CIICIMAIM3UPOBAHHBIX MOHSITHH.

«XOpOoHIo»
«3a4YTCHO»

— oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM MpOTpaMMHBIA MaTepuall,
[I0 CYLIECTBY M3Jaraer €ro, ONHUpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaATYpHI;

— JIONyCKaeT HECYIECTBEeHHbIE OIIMOKH U HETOUHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHUU 3HAHUU

HallpaBJICHUS;

— cn1abo apryMeHTHpYeT Hay4HbIE MTOJIOKEHMUS,;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUYU BBIBOJIOB M 0000IICHU;

— 9YaCTHYHO BIAJCET CUCTEMON CIIEHHUAIN3UPOBAHHBIX IIOHITHUM.

«YAOBJICTBOPUTCIIBHO»
«3a4YTCHO»

— o0yJaromuiicss He YCBOWJ 3HAYUTCIBHOH YacTH MPOrPaMMHOTO
Marepuara,

— JIOMyCKaeT  CYMIECTBEHHbIC  OMMOKKM W  HETOYHOCTH  IPHU
paccMOTpEeHHUH TTPOOIJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE TOJTOXKCHHUS;

— He QOpPMYIUPYET BHIBOJAOB U 00OOIICHHIA.

«HEYJIOBJIECTBOPUTEIILHO
«HE 3a4TCHO»

~

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) i sK3aMeHa MpeJIcTaBIeHbl B Tadbnuie 15.

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

Ne Kox
[lepeuens BompocoB (3a7a4) s 9K3aMeHa
/T WHJUKAaTOpa

Cemectp 1




OcHOBHbIE KUHEMaTH4ecKHe NoHATH. KuHemaTnka MaTepuaibHON
TOYKH. CKOPOCTh U YCKOPEHUE MaTepUAIbHON TOUKU

OIlK-1.3.1

2 YckopeHue py INI0CKOM KPUBOJIMHEWHOM JIBUYKEHUH OIIK-1.V¥.1
3 KunemaTnka abCoFOTHO TBEPIOTO Tea OIIK-3.3.1
4 CBs13b INHEWHBIX U YTJIOBBIX BETMYHUH OIIK-3.VY.1
5 O060011IeHHBIE KOOPUHATHI U CTETICHH CBOOOIBI OIIK-3.B.1
6 OcHoBHas 3a1a4a KHHEMATUKH JIJIs1 MaTEPUATBHOU TOYKH OIIK-1.3.1
7 3axoHbl HptoTOHA OIIK-1.V¥.1
8 3axonbl Kenuiepa v 3aKk0H BCEMUPHOTO TATOTEHUS OIlK-3.3.1
9 [Ipunuun nerepmuHU3Ma OIIK-3.V.1
10 3aK0H COXpaHEHUsI UMITYJIbCa OIIK-3.B.1
11 Teopema 0 IBHMKEHHUH IIEHTPA MacC OIIK-1.3.1
12 I'paBuTanioOHHas 1 UHEPTHASI MaCChl OIIK-1.VY.1
13 MOMEHT CuiIbl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIlK-3.3.1
14 3aKOH COXpaHEHMsI MOMEHTA UMITyJIbCa OIIK-3.V.1
14 CekTopuanbHas CKOPOCTh OIIK-3.B.1
15 PaGora, MOILITHOCTh U KMHETHUYECKAs SHEPTUS OIIK-1.3.1
16 IToTennmuanbHBIE 1 HENMOTEHIINAIBHBIE CUITBI OIIK-1.Y.1
17 [loTeHumanpHas 3HEPIUs, 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPTUH OIIK-3.3.1
18 MomMeHT nnepuuu OIIK-3.V.1
18 Teopema Illreiinepa OIIK-3.B.1
19 MoMeHT UMITyJIbca aOCOIIOTHO TBEPJIOTO Tela OIIK-1.3.1
20 Kunernueckas sueprust ATT. Pabota u momnocts Bpamenust ATT OIIK-1.V.1
21 [Tpuntun oTHOCHTENbHOCTH ["anumes OIIK-3.3.1
22 DxcnepumeHTanbHbIe peAanockutku CTO OIIK-3.V.1
23 [TocTynatel DitHIITEIHA, IpeoOpa3oBanus JlopeHia OIIK-3.B.1
24 Crnenctus u3 npeodpazoBanus Jlopenia. 3akon cinoxenus ckopocteit B | OINK-1.3.1

CTO




25 WuTepBan OIIK-1.V.1
26 PenstuBucrckas juHaMuKa OIIK-3.3.1
27 VHBapraHTBI TEOPUN OTHOCUTEIBHOCTH. [ [pMHIIMIT SKBUBAJIEHTHOCTH OIIK-3.¥.1
28 HeunepunanbHble CUCTEMBI OTCUYETA OIIK-3.B.1
29 HuddepenunanbHoe ypaBHeHHE KoneOaHUN NpyKUHHOTO MasTHUKa, ero | OIIK-1.3.1
pelieHue
30 Bekropnas nuarpamma OIIK-1.VY.1
31 OHeprus rapMOHMUYECKUX KOJICOaHUM OIIK-3.3.1
32 VYcnoBus BO3HUKHOBEHUSI KOJIeOaHUH OIIK-3.V.1
33 DU3NYECKUN 1 MATEMATUYECKUN MASITHUKU OIIK-3.B.1
34 3aryxaromue KoyeoaHus OIIK-1.3.1
35 Brinyxxnennsie konebanus. Pesonanc OIIK-1.V.1
36 CrnoxeHue KoeOaHuii OHOTO HAIPaBJICHHS ¢ oquHakoBbiMu yacTtotamu | OITK-3.3.1
37 CrnoxeHue B3auMHO TepIeHIUKYIIIPHBIX KOJIeOaHU OIIK-3.V.1
38 Bosnnbl. OCHOBHBIE TOHATHUSA OIIK-3.B.1
39 YpaBHeHue Oerymiei BOJTHBI OIIK-1.3.1
40 BonnoBoe ypaBHenne. CKOpOCTb BOJHBI B YIIPYTO# Cpelie OIIK-1.VY.1
41 DHeprus BOJHbI OIIK-3.3.1
42 HNHTEHCUBHOCTH BOJIHBI OIIK-3.V.1
43 O dexr Homepa OIIK-3.B.1
44 Hudpaxuus Boas. [Tpunun [oiirenca OIIK-1.3.1
45 WnTepdepenius BOIH OT ABYX HCTOYHHKOB OIIK-1.¥.1
46 Crosiune BOJIHBI OIIK-3.3.1
47 Hucnepcusi, rpymnmnoBasi CKOpOCTb BOJIH OIIK-3.V.1
48 WpeansHblii ra3. JlaBaeHHe HA CTEHKY cOCyla OIIK-3.B.1
49 [TapameTpsl COCTOSIHUSA, TEMIIEpATypa. Y paBHEHUE COCTOSHMS, OIIK-1.3.1
(GYHKIHS COCTOSTHUS
50 BHyTpeHHss 5HEPTUs HIEANBHOIO ras3 OlIK-1.V.1




51 Pabota uneansHoro ra3a B pa3JIMYHbIX TEPMOIMHAMUYICCKHIX OIlK-3.3.1
rporeccax.
52 [lepBoe Hawano TEPMOIUHAMUKH. OIIK-3.Y.1
53 Anmabatudeckuii polecc. OIlK-3.B.1
54 [uxn Kapuo OIlK-1.3.1
55 PaGora TeroBoro ABurarens OIIK-1.¥.1
56 O06paTUMOCTh TEPMOIMHAMUYECKUX MPOIIECCOB, TeopeMbl KapHo OIIK-3.3.1
57 HepasenctBo Kiayzunyca. DuTponus OIIK-3.Y.1
58 DHTpONUS U BEPOSTHOCTh OIIK-3.B.1
59 Bapomerpuueckas Gopmyna. Pacnpenenenune bonpimana OIlK-1.3.1
Cemectp 2
1 HanpsixénuocTs anexkTpudeckoro nojs. [IpuHnun cynepno3unuun OIIK-1.3.1
[Torennuan snextpudeckoro noss. [punnun cynepnosunuu. Teopema o | OIIK-1.Y.1
2 HUPKYJIAIUU BekTopa E
3 [Totox Bektopa E. Teopema I"aycca mist Bektopa E OIIK-3.3.1
4 CunoBble IMHUU U SKBUIIOTEHIIMAIIbHBIE TOBEPXHOCTU OIIK-3.V.1
5 CrnenctBust u3 TeopeMsl ['aycca OIIK-3.B.1
6 Hanpsx€HHOCTh M NOTEHUHAIT 3JIEKTPUYECKOTO JTATIONS OIIK-1.3.1
7 DIIEKTPUYECKHUM TUTIONH BO BHEITHEM T10JIE OIIK-1.VY.1
] [IpoBOIHUKHU B DJIEKTPUUYECKOM T10JIE OIIK-3.3.1
Husnextpuku. Bekrop snektpuueckoit unaykuuu. Teopema [Naycca qns | OIIK-3.V.1
9 BekTopa D
10 I'pannunsble ycnoBus uist BekTopoB D u E OIIK-3.B.1
11 OnektpoémkocTb. KoHmeHcaTopbl OIIK-1.3.1
12 [TapamiensHoE U IOCIENOBATEIBHOE COCAMHEHUE KOHICHCATOPOB OIIK-1.V.1
13 DHEPrus MMEKTPUUECKOTO MO OIIK-3.3.1
14 OnekTpuyeckui Tok. [TIOTHOCTH TOKa OIIK-3.V.1
3akoHbsl OMa B 0OBIKHOBEHHOH U U depeHInansHon hopmax OIIK-3.B.1

15




3akoH OMa 1J1d 3aMKHYTOH LIenu

OIlK-1.3.1

16
3akonsl oy — JIeHna B 0ObIKHOBEHHOM 1 auddepeHnnanbHoil OIIK-1.¥.1
17 | popmax.
18 MarauTHas HHIyKIHS OIIK-3.3.1
19 3akon buo — CaBapa — Jlarutaca OIIK-3.VY.1
20 MarauTHas HHIYKIHSI IPSMOTO IMPOBOJIA C TOKOM OIIK-3.B.1
21 B3anMoseiicTBre TPOBOIHUKOB C TOKAMHU OIIK-1.3.1
22 JMnonbHbIA MAarHUTHBIA MOMEHT. MarHuTHOE 10JIE KOHTYpa C TOKOM OIIK-1.V¥.1
23 MarauTtHas HHAYKUHS ABUXKYLIErocs 3apsana. Bzaumoaeincreue OIIK-3.3.1
JBUKYIIUXCS 3apsAI0B
24 JBr>KeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM I10JI€ OIIK-3.V.1
25 TeopeMa o nupKyJAnuu BeKTopa B OIIK-3.B.1
26 MarauTHast HHIYKIHAS TOPOUJIa U COJICHOUIa OIIK-1.3.1
27 Mexanuveckas paboTa B MAarHUTHOM T10JIe OIIK-1.V¥.1
28 MarnuTHbIi otok. Teopema ["aycca mis Bekropa B OIIK-3.3.1
29 MarguTHSBINA JUIOJIb B MAarHUTHOM II0JIE OIIK-3.V.1
30 Marneruku. Teopema o nupkysnuu Bekropa H OIIK-3.B.1
31 SBnenue peppomarueruzma OIIK-1.3.1
32 DIIeKTpOMarHuTHasE MHYKIUS OIIK-1.VY.1
33 Camounnykuus. BzaumHuas uHIyKIus OIIK-3.3.1
34 DHeprusi MarHuTHOTO MOJIA OIIK-3.V.1
35 BuxpeBoe anexktpuueckoe mosie OIIK-3.B.1
36 Tox cMmelmeHus OIIK-1.3.1
37 VYpaBuenus Makcseinna OIIK-1.V.1
38 BonHoOBOE ypaBHEHHE SJIEKTPOMArHUTHOTO TTOJIS OIIK-3.3.1
39 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH OIIK-3.V.1
40 3aKOHBI IPETOMJIEHUS U OTPAKEHHS CBETA OIIK-3.B.1
41 KorepentHocTh cBeTa OIIK-1.3.1




42 WNurepdepenius cBeTa OT ABYX HCTOYHUKOB OIIK-1.VY.1
43 Hudpaxuus. [Ipuanun Iolirenca — @penens OIIK-3.3.1
44 3onbpl Openens. Hudpakuus Opaynrodepa Ha menu OIIK-3.V.1
45 Hucniepcust cBera OIIK-3.B.1
46 JudpakimonHas pemeérka OIIK-1.3.1
47 [Honmapusanus cera OIIK-1.V.1
48 Crenens nosspusanuu. 3akon Mamtoca OIIK-3.3.1
Cemectp 3
1 TennoBoe u3ydeHue OIIK-1.3.1
2 3aKOHBI U3TYYEHUST A0COIOTHO YEPHOTO Tea OIIK-1.VY.1
3 ®opmyia Penes — JIxxunca. Pactipenenenue [lnanka OIIK-3.3.1
4 dotord ekt OIIK-3.V.1
5 TopMO3HOE PEHTTE€HOBCKOE U3Ty4YEHUE OIIK-3.B.1
6 ®oToHbl. KopnyCKynsipHO — BOJIHOBOM AyaJiu3M JJIsl CBETA OIIK-1.3.1
7 Dddext Komnrona. OmMnupudeckue 3aKOHOMEPHOCTH B criekTpax atoma | OITK-1.VY.1
BOJIOpOAA
8 Mopnens aroma o ToMmicony OIIK-3.3.1
9 Mognens atoma o Pesepdopay. [loctynatst bopa OIIK-3.V.1
10 Teopus bopa — 3ommepdenbaa OIIK-3.B.1
11 Bonns! ne bpoitns OIIK-1.3.1
12 BonnoBas dynkius OIIK-1.Y.1
13 VYpasuenue [péaunrepa OIIK-3.3.1
14 CootHomenue HeonpeaenéHuocrel I eitzendepra OIIK-3.V.1
15 MuxkpoyacTuiia B OTHOMEPHOW MOTEHIMUAIBHOU SIME C 00-MU CTEHKAMH OIIK-3.B.1
16 MukpoyacTuiia B TpEXMEPHOM HEMPOHUIIaeMOM ToTeHInanbHoM siimuke | OIMK-1.3.1
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM OapbepomM OIIK-1.V.1
18 MukpoyvacTuiia B HEIPOHULIAEMOH cepe OIIK-3.3.1
19 ["apmoHMYeCKHil OCIIUIUIATOP B KBAHTOBOM MEXaHHUKE OIIK-3.V.1




20 KBaHTOBBII poTaTrop OIIK-3.B.1
21 ATOM BOAOpO/A B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 Tox1ecTBEHHOCTh KBaHTOBBIX YacTull. [Ipuanmn laymn OIIK-1.¥.1
23 3anojHeHHE AICKTPOHHBIX 00ooUek. Tabnuiia MeHaeneera OIIK-3.3.1
24 XapakTepUCTUYECKUE PEHTTEHOBCKHUE CIIEKTPBI OIIK-3.¥.1
25 DHeprusi CBSI3U B MOJICKYJIE OIIK-3.B.1
26 Pacnpenenenune @epmu - [lupaka OIIK-1.3.1
27 Pacnpenenenue bosze - DiiHinTeliHa OIIK-1.V.1
28 DHEpPreTUYeCKre 30HbI B KPUCTAJLIaX OIIK-3.3.1
29 [TpoBOIMMOCTH TTOTYTTPOBOTHUKOB OIIK-3.V.1
30 CrioHTaHHBIE U BBIHYKJIEHHBIE IEPEXOIbI OIIK-3.B.1
31 [TpunHtum paboTel 1azepa OIIK-1.3.1
32 Knaccuueckast reopust TeroeMkocts Jrononra u [Itu OIIK-1.VY.1
33 KBanTOBas Teopus TEMI0EMKOCTH DWHIITEHA OIIK-3.3.1
34 KBanToBas Teopus Teroemkoctu Jlebas OIIK-3.V.1
35 KonTakTHbIE sIBIICHUS OIIK-3.B.1
Bomnpocsr (3amaun) ns 3avera / audd. 3auera nmpeacTaBieHbl B Taduumie 16.
Tabmuna 16 — Bonpocs! (3agaun) myist 3adera / nudd. 3agera
Ne /i [Tepeuens BompocoB (3aaa4) mis 3auera / qudd. 3agera I/IH,[[II/I<I:)£FOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MNPOEKTUPOBAHUS/BBIIOJHEHUSI KYypCOBOM pabOThI
MpeICTaBICHbI B Ta0muie 17.
Ta6mmma 17 — [lepedenp TeM 11 KypcOBOTO MPOSKTUPOBAHUS/BBITOTHEHUS KYPCOBOM pabOThHI

[TpumepHBIii TepeueHb TeM sl KYpCOBOT'O TPOEKTUPOBAHMUSI/BBITTOIHEHUS

Ne n/m .
KypCOBOH pabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bompocsl s mpoBeneHHs TNPOMEXKYTOYHOH AaTTeCTallid B BUAE TECTHPOBAHMS

npeJcTaBieHbl B Tabnuue 18.

Tabnuna 18 — IlpumepHblil nepeyeHb BONIPOCOB AJIsl TECTOB

No
/
I

[IpuMepHBIi TepedeHb BOIIPOCOB ISl TECTOB

Kon
UHIUKATOP
a




Tect 1

1. AGCONIOTHO TBEpAOE TEIO0 MOXKET COBEPIIATH CIEAYIOLINE IBHKEHUS. . .
a) TOJIbKO BpallaTeibHOe, 0) TOJILKO NOCTyNaTEIbHOE,

B) U3MEHATH (OPMY MO JCHCTBUEM BHEUIHEW CHIIBI,

I') TOJIBKO MOCTYNATEIBHOE U BPALIATEIbHOE.

OIIK-1.3.1

Yucno creneHeit cB00O01bI MaTEpHATLHON TOUKH ...
a) BCETZla paBHO TpeM, 0) BcerJia paBHO IBYM, B) BCET/la PaBHO €IMHHIIC,
T') 3aBUCUT OT OTPAHUYCHUHN B IBUKEHUU Tella, HO HE MPEBOCXOANT TpeX

OIIK-1.3.1

Bri6epute npaBuibHy0 GOpMyITy Uit MOMEHTA UMITYJIbCa MaTepuaibHON
TOYKHU.

OIIK-1.3.1

Kakas mexanndeckasi BeIM4MHA HE OCTAETCSl IOCTOSTHHOW MTPH IBUKEHUHU
rTaHeThl BOKpYT ConHIa 1Mo 3yumrcy?  A) UMIYJIbC TUTAHETHI, 0)
MOMEHT UMITYJIbCA, B) MEXaHUYECKasi JHEPIHsi, T) Macca MJIaHeTHl.

OIIK-1.3.1

YBenuueHne NoJHOW MEXaHUUYECKOM SHEPTUU CUCTEMBI COITPOBOXK1AETCS
a) MpeBpalleHeM BHYTPEHHEH SHEPriuH B MEXaHUUECKY1O,

0) mpeBpalleHeM MEXaHUYECKOI 3HEPTUH BO BHYTPEHHIOIO,

B) MIpEBpAllEHUEM [TOTEHIIUAILHONW YHEPTUN B KHHETUYECKYIO,

I') IPEBPALICHUEM KUHETHUECKON SHEPTUH B MOTEHIIUAIBHYIO.

OIIK-1.3.1

. IHBapnaHTOM B TEOPUM OTHOCUTEIBHOCTH SIBIISIETCA ...
a) peNIATUBHUCTCKAs Macca,  0) peIATUBUCTCKUM UMITYJIbC,
B) KUHETUYECKasl DHEPTUsl, T') MOJHAs SHEPTUs, 1) SHEPrus MOKOsl.

OIIK-1.3.1

7. MaTepuanbHasi TOYKa HAUYMHAET JBUTATHCS 110 OKPYKHOCTHU
pamuycom R =0,9M ¢ TaHTE€HI[MATbHBIM YCKOPEHUEM

2 .
a,=6 M/c . HaliTu nonHoe yckopeHre TOUKd B MOMEHT BPEMEHU

t=0,25¢c

2

a) 2,5M/c?  6) 6,5Mc? B)8SMLZ T1)95me? )

OIIK-2.3.1

15 mft >

Kocmuueckuit kopabine apuketcs co ckopocteio V =0,8-C.
KocMOHaBT IepKUT CTEP)KEHb ¢ COOCTBEHHOM JUTMHOM 1 M B
HaIpPAaBJICHUHU, IEPIICHIMKYIISIPHOM CKOpOCTH Kopabist. Kakoit
OyzAeT AMHa CTEP>KHS ISl HeTIOABI)KHOTO Ha0Ito1aTess?

a)0,6 m, 06)08m, B)IM, T1)125M, 1)5/3m.

OIlK-2.3.1

Tect 2

. Uto xapakTepusyer HOpMaJIbHOE YCKOPEHHE?  a) U3MEHEHHE CKOPOCTH T10
BeJIMYMHE, 0) U3MEHEHNE CKOPOCTHU O HAIPABJICHHUIO, B) N3MEHEHHE CKOPOCTH
110 BEJIMYMHE U

HalpaBJICHUIO

OIIK-1.3.1

. B kakom ciydae umiybc Tena OyIeT 0cTaBaThCs IOCTOSTHHBIM?

a) Bcerma, 6) B ciydae, korja Ha TeO He IEHCTBYIOT CHIIBI WJIH JICHCTBUE
3TUX CHJI CKOMIIEHCUPOBaHO, B) B cilyuae, korja Teno IBUXKETCS 110 NpIMON
JWHMY, T) B cioydae, Kora Temno JBUKETCS 10 OKPYKHOCTH

OIIK-1.3.1

MarepuanbHasi TOuka, MOABEUICHHAass HAa HEBECOMOI HEpacTSHKUMOW HUTH,
COBEpILIACT JBIKCHHE B BEPTHKAJIBHOW IUIOCKOCTH. B KakoM MOIOXKEeHUH
MOMEHT UMITyJIbCa MaKCUMAaJIeH?

1. MOMEHT HMITyJIbCa BO BpeMs JBIKCHUS HMEET MOCTOSHHOE
HEHYJIEBOE 3HAYCHHE

2. MOMEHT MMITyJIbCa PAaBEH HYJIIO, T.K. ABHKECHHUE TeJla MIIOCKOEe

3. MOMEHT MMITYJIbCa PaBEH HYJIIO, T.K. IBIKEHHUE TeJla MOCTYIATEIbHOE

OIIK-1.3.1




4, MOMCHT UMITYJIbCa MaKCUMAJICH B CAMOM BCPXHEM ITOJIOKCHUHU
5. MOMCHT MMITYJIbCA MAKCUMAJICH B CAMOM HMXXHCM I1OJIOKCHUU

4 | Paguyc ToHKOr0 00pyya YBEITUYMIIU B 2 pa3a, a MacCy yMeHbIIWIN B 2 paza. | OIIK-2.3.1
Kak nu3MeHuTCsI MOMEHT MHEPIIMU 00py4a OTHOCUTENIBHO OCH, TIPOXOISAIINN
yepes ero ueHtp?

a) He U3MEHHTCs; O) yBeIMuuTCS B 4 pa3a; B) yBEJIMYUTCS B 2 pasa; | TI)
YMEHBIIUTCA B 2 pasa.

5 | U3 npuBeneHHBIX HMKE COOTHOILIEHUN KIIaCCUUECKOW MeXaHUKH yka3atb Ty, | OIIK-1.3.1
KOTOpasi CpaBeUIiBa B TEOPUU OTHOCUTENLHOCTH, €CJIM MO/ BETUUUHON m
MMETh B BUJY PEJIITUBUCTCKYIO Maccy?

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

6 | Yronm noBopoTa Kojeca H3MEHSETCS CO BpDEMEHEM 110 3aKOHy (§f) = bt , T1e

b=0,1pao/c’. Uemy paBHa yriosas ckopocTs ( ) kKoneca uepes 10 c.
a) 2,5 pam/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | HorennmaneHast »Heprus wactunbl  U=aly ,rue a = 10 JIx. IpoexkuysOIIK-2.3.1
cunel Fy B Touke (1,1)m paBHa: a) 2 H, 6) OH, B) 10 H.

8 | . B kxakom cimydae MOMEHT UMITYJIbCa TeJla OYJIET OCTaBaThCS TOCTOSTHHBIM? OIIK-1.3.1
a) Bcerna, 6) B ciyuae, korya Ha Teno He IEHCTBYIOT CHUJIBI HJIM JIEHCTBHE
3TUX CUJI CKOMIIEHCUPOBaHO, B) B cityuae, korna Teno IBUXKETCs 10 NpsIMOi
JMHUY, T') B ciaydae, Korja Teno JBUKETCS 10 OKPYKHOCTH.

[lepeyeHr TeM KOHTPOJIBHBIX pa0OT IO AWCIHUIUIMHE O0YYaOIUXCS 3a09HOM (DOpPMBI
o0ydeHus1, IpeCTaBICHbI B Ta0mie 19.

Tabnuna 19 — llepedeHb KOHTPOIBHBIX pabOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PadbOT

He npenycMoTpeno

10.4. Metoauueckue  MaTepualibl,  ONPEACNAIOIIME  MPOLEAYPhl  OLICHUBAHUSA
MHIMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLIUH, COJIEp)KAaTCs B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAIL, perinamMeHTHpYyIOIIMX TOPSAOK U MPOLEAypY
IIPOBEJCHUS TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXYTOUHOH aTTecTalui 00yJyaronmxcs
I'VAIL

11. Metonuueckue yka3zaHus JUisl 00yYarOIIMXCs 110 OCBOCHHIO AUCITUTITMHBI

11.1. MeTonuueckne yKa3zaHUS I OOYYAlONMIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuaia

OCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTephajia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE U3NIOKeHWEe ydeOHOoro Marepuana. HasHadeHuWe COBPEMEHHOW JICKIUU B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TeMe, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJI0OB HAYYHOTO IIO3HAHUS, HOBEHUIIHNX
JMOCTHIKEHUI HaydHOU MbICiU. B y4eOHOM mpoliecce NEKIUs BBIMONHIET METOJOJOTHYECKYIO,
OpraHU3AIMOHHYI0 U HHPOPMAIIMOHHYIO GyHKIUH. JIEKIHs pacKpbIBaeT MOHATUWHBIN anmapar
KOHKpPETHOW o0nacTu 3HaHUs, €€ MpOoOJIeMBI, JaeT IeNbHOE MPEICTaBICHHE O IUCIHILINHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIHUIUTMHAMH.

[lnanupyembie pe3yJIbTaThl IPH OCBOCHUN 00YUYAOIIMMHKCS JICKIIMOHHOIO MaTepHaia:

— TIOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUM, YpPOBEHH
KOTOPBIX OINpPEEIISIeTCs IeJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOW TEME;

— TIOJIyY€HHE OTbITa TBOPUECKOU pabOTHI COBMECTHO C MPEMO/IaBaTelieM;




— pa3BuTHEe NOPOPECCHOHATBHO-JIENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIIBHOTO TBOPYECKOI'O MBILIUICHHS.

— TOsIBJIEHUE HEOOXOAMMOTO HHTEpeca, HE0OX0IMMOTO JJISi CAMOCTOSITEIbHON paboTHI;

— TOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKd M TEXHUKH U O
IIPOTHO3€E UX Pa3BUTHS HA ONMMOKANIINE TO/IbI;

— HayuyuTbCs METOAMYECKH oOpadarbiBaTh Marepuan (BBLACIATH IJIaBHbIE MBICIH U
MOJIOKEHHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmMyIHMpoBKax);

— IOJIy4eHHe TOYHOI'O IOHUMaHMsI BCeX HEOOXOAUMBIX TEPMUHOB U OHATHUI.

JIeKuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCA JEMOHCTpAalUUEed  ClIalioB U
MCIIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaia IpU IPOBEIEHUU KOPOTKUX JAHUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJEJIbHBIX TEMATHK 110 TUCIUIIUHE.

11.2. Meronuveckne ykazaHusi Ui OOYYArOIIUXCS 1O MPOXOXKIECHUIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATUE SBISETCA OJHOW M3 OCHOBHBIX (JOPM OpraHu3alUU y4yeOHOro
npoliecca, 3aKJIF0YArOIIascs B BHIITOTHEHUU 00y4aloIMMHCS 0] pyKOBOACTBOM IIPEINo1aBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LEIbI0 YCBOEHUS HAy4YHO-TEOPETHMUECKHUX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHUH U HABBIKOB, OIBITA TBOPYECKOM NEATETHbHOCTH.

Lenbro MpaKTUYECKOTO 3aHATHS JUIsi 00yYarOIIerocs BIsSETCS MPUBUTHE 00YJaAIOIIMCS
YMEHMI U HaBBIKOB MPAKTUYECKOM IEATENbHOCTH 110 U3y4aeMOH TUCLHUIUIMHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00YUYAIONIMMCS IPAKTUYECKUX 3aHITHIM:

— 3aKperuvieHue, yriyOJeHue, pacIlUpeHHe M JeTalu3alus 3HAHUM I[pH pelieHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILUICHHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIAJCHME HOBBIMM METOJIAMM M METOJUKAMH M3Y4YEHUs KOHKPETHOW yueOHOM
JUCLUIUINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICICHMSI TMOJXYYEHHBIX 3HAHUM JUis
BBITIOJTHEHMS 3aaHNH;

— ofecrieueHue PaAlMOHAIBLHOTO COYETAaHUS KOJUIGKTUBHOM M HMHIMBUIYyalbHOU (opm
00y4eHwusl.

TpebGoBanusl kK IPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXKICHHS OCHOBHBIX THIIOB 3ajad,

CBSI3aHHBIX C TEOPETHUECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKITMOHHOM Kypce U B BHJIE
pa3bopa BOpocoB, KOTOPBIE MOTYT BO3HUKHYTh y CTYJICHTOB P OCBOCHUHU MaTepuaa.

Meroauueckne yka3zaHUs [0 TMPOBEICHUI0 TPAKTHUECKUX 3aHITHH TPHUBEICHHI B
CIIEAYIOUIMX IMOCOOMIX MMeromuxcst B Oubnuorexke I'YAIl B HameuaTaHHOM W 3JIEKTPOHHOM
BUJIC:

Mexanuka. Konebanuss u Bonubl. Tepmonunamuka. Coopuuk 3amau //M.M. Koanenko,
I0.A. Ky3nenos, M.H.Kynsounkasi, H.I1.JlaBposckas, H.H.JlutBunoBa, E.B. Mouaps , [0.A.
HoBuxoBa, B.®. Opnos, /.E.Ilorapes, B.K. Ilpwmunko, E.B. Xonunera. FO.H. Ilapes,
B.b.lllanun, b.®.[udpun, C.A. Hlepdak 2010. 84 c.

OnexktpuuectBo.  Marnetusm.  Omnruka.  COopuuk  3amad. //M.U.  Kosanenko,
H.IT.JIaBpoBckasi, H.H.JIurBunosa, E.B. PytekoB. FO.H. Ilapes, b.®.llludppun, C.5. UlepOak
2013.80c.

KBanroBas ¢wusuka. COopuuk 3amau //, WM. Kosanenko, H.II JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexotkuna, B.K. ITpunmunko, E.B. Pyrekos, FO.H. [apes, C.5
[lep6axk, 2004, 56¢.



11.3. Meronuyeckue ykazaHus Ui OOydalOIIMXCs IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabort

B xozme BbImomHEHHs J1aOOpAaTOPHBIX paboT oOyyaromMiCs [OJDKEH YIIIyOuTh u
3aKpENNTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJECTh COBPEMEHHOM METOIMKON M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEPUCTUKOW 0O0y4aroIerocs.
Boinosnnenue nabopaTopHbIX pabOT COCTOUT M3 HKCHEPUMEHTATbHO-NPAKTHUECKOW, pacueTHO-
AQHAJTMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinonnenue nabopatopHbIX paboT 0O0ydaromUMCs SIBJISIETCS HEOTHEMIIEMOM YacThbiO
U3yYeHHs] JTUCLMIUIMHBI, OIpenesseMoid y4eOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaoIUM pelIeHre CIeIYIONMX OCHOBHBIX 337au 00y4aromerocs:

— T[pHOOpETeHHE HAaBBIKOB HCCIENOBaHMUA MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMBIX B PaMKaxX JaHHOU JUCLMILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalIH3alMsl TEOPETUYECKMX 3HAHUM, MOJYYEHHBIX Ha
JEKIUSX;

— IOJIyuyeHHe HOBOM MH(OpMaIUK 110 U3y4aeMOU JUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ Ja0opaTOpHBIM
000py10BaHUEM U IPUOOPAMHU.

3aganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
B Tedenme cemecTpa KaXKIblii CTYJIEHT B COOTBETCTBMHU C pabodeld mporpamMMoil 1o

mucnuminae Pu3KKa JOHKEH BBIMOJHUTH OIMpEeIeHHOe YhCiIo jJabopaTopHbIX pador. Ha
KOKIYI0 JIabopaTOpHYIO paboTy IUIaHUPYeTCS HE MEHEe NBYX 3aHSATHH: OAHO — Ha
BEITIOJTHEHNE W3MEpPEHWH, W OJHO — Ha 3ammTy ordera. OTUeT MUIETCs HEe BO BpeMs
3aHATUH, a JOMa WIH B OUOJIMOTEKE.

B nauane cemecTpa 10 Havasa 3aHATUH CTYJIEHT JOJIKEH OBbITh MPOUHCTPYKTHUPOBAH I10
TEXHUKE OE€30MacCHOCTH TpH MPOBEJAeHUU J1abopaTopHbIX padboT mo ¢usuke. [IpoxoxaeHue
WHCTpYKTaXa (UKCHUpYETCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 0053aTelabHO
pacmiucarbCs.

B nabGoparopuio CTyIeHTHI JOKCH MPUXOAWTH IMOATOTOBICHHBIMA K Ha3HAYCHHOU
pabote. Heob6xoaumMo 3apaHee mpoyuTaTh ONMMCcaHUe pabOThl U TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pasziena Kypca. He 3a0biBaliTe 0 pEKOMEHJIOBAHHOW JUTEpaType M
00s13aTeIbHO MOJYyYnuTe B OMOIMOTEKE BCe TOCOOUS, BBITTyCKaeMble Kadeapou.

BrImonHATh paboTy CTYACHTY pa3periaeTcs, JIUIIb MOCJIE  JIOMYCKa, MOTYYSHHOTO IMOCe
Oecenpl ¢ mpenogaBareneM. [IpenogaBaTenb 10JDKEH YOSIUTHCS, UTO CTYJSHT TOHUMAET:

KaKue sIBJICHUS OH OyAeT HaOJIt01aTh U CCIIEA0BATh;

Kakas 11eJIb TIepe/] HUM TI0CTaBJICHA,

KaKUMU TIpUOOpaMU M KaK BEIyTCS U3MEPEHUS;

KaK CIIeZyeT IPOBOJIUTH SKCIIEPUMEHT.

[TomyueHHBII 1OMyCK K paboTe OTMEUAETCs IPEMNoIaBaTelieM B KypHaJIe.

B mporecce BeimosHeHUs 1a0OpaTOpHOW pabOThI HYKHO OOS3aTENBHO 3aIOJIHUTH
MIPOTOKOJ HM3MEPEHUH. Y KaXJO0ro CTyACHTa MPOTOKOJ M3MEPEHHH JIOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIA HECKOJIBKUMHU CTYZICHTaMU BMeCTe He Jomyckaetcs. [Ipotokomn
BeeTcs Ha mucte opmara A4. B mpoTokosie JOMKHO OBITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp JIA0OpaTOPHOW pabOTHl B COOTBETCTBUU C
METOIMYECKUM TI0COOHEM;

dbamMuIHsl, MHALAAIBI CTYJICHTa U HOMEP TPYIIIIbL;

(haMuITsT 1 MHUIHAITBI TIPETIOIaBaTelIs,



Ta0JIMIIa TEXHUYECKUX XAPAKTEPUCTHK HM3MEPUTEIHHBIX MPUOOPOB (Ha3BaHWEe MpuOOpa,
pabounii nuamnasoH, eHa JeNeHUs, KJIacC TOYHOCTH | JIp.);

napaMeTpsl yCTAHOBKH, HA HEM yKa3aHHBIC;

pe3yJIbTaThl U3MEPEHUM;

JlaTa v MOJAIUCH CTYJIEHTA.

Bce 3anucu 10OMKHBI BECTUCHh aBTOPYUYKOW, IIAPUKOBOM, KaNWJUIIPHOM WM TIelIeBOMU
pYyuKoOi. 3anuch HaOMIOIEHUH U JTaHHBIX KapaHAalloM HE JOMyCKaeTCsl, KapaHIallloM MOKHO
JIMIIb YEPTUTH TaOIUIBI U Tpaduku. Benenue «4epHOBUKOB MTPOTOKOJIa» U NMEPEIUCHIBAHNE
UX B KOHIIE 3aHATHS HAYMCTO HE PEKOMEHIYETCs; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTh JIOMYCTUTh OMMOKY TpHu TepenuchiBaHUuU. CTapaTeNbHOCTh W aKKypPaTHOCTh
Jy41lIe MPOSIBUTH MPU O(POPMIIEHUU OTUETA.

[To okoOHYaHNM W3MEPEHUH TIPOTOKOJ 0053aTEIHHO JACTCS Ha TIOAMKCH TIPETIOAaBaTEIIO.
be3 ar0il moamMcH MPOTOKOJI CUMTAETCS HeAeWCTBUTENbHbIM. lloamuce cTyaeHTa B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IPOBEJACHHBbIE M3MEPEHHs, a MOJIUCH
npernojaBaTesis 03Ha4aeT, 4To paboTa AeHCTBUTEIBHO BBIIOIHSIACH U YKA3aHHbBIE 3HAUCHUS
JNEHUCTBUTENBHO MOTYYEHBl UMEHHO TE€M CTYJEHTOM, KOTOPBIA COCTABHII IIPOTOKOJ.

[To pesymbraTam, 3aUKCHPOBAHHBIM B IMPOTOKOJIE M3MEPEHHM, CTYIEHT JOMa MHUIIET
OTYeT U 3allUIIAET ero Ha cleaytomeM 3ausaThu. [Ipu 3ammre oTyeta MOTYT OBITH 33/1aHBI
JT00BIC BOMPOCHI MO TEOPHH M3Y4aeMoOro SIBIICHUS W MO TOJYYCHHBIM pe3yibTaTraM. 3a
NPUHATHIA OTYET IPENoAaBaTeNb BBICTABIAET CTYICHTY OIIEHKY M IOCJe 3TOro COoOoO0IaeT
HOMED M Ha3BaHHE CIICAYIONIEH JJabopaTOpHOI pabOTHI.

Crpykrypa 1 dhopMma oTdera o JadbopaTopHoil pabore
OT4eT I0JKEH COAepKaTh CIAEAYIOIINE pa3iebl:

1. Ilenb paboTHI.

Ona cdopmynupoBaHa B ONKHCAHUU JIAOOPATOPHOM pabOTHI, OTTyHa €€ CieayeT
Nepenucarhb.

2. Onucanue 1a00paTOPHOM YCTAHOBKH.

Onucanwe  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  Cremyer  OrpaHHYMTHCS
(GYHKIMOHATBFHON WIIN 3JIEKTPUUYECKON CXeMOM ycTaHOBKH. He Hy»KHO MpUBOINUTH BHELTHETO
BUJa npubopos. [lanee He0OX0AUMO ONUCATh SKCIEPUMEHT U MEPEUUCTUTh U3MEPUTEIIbHBIE
npuOoOpbl B TaONHMIE TEXHUYECKHX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
V3MEPEHUM.

3. PabGouue Gpopmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (QOPMYJBI, MO KOTOPHIM HEMOCPEICTBEHHO
IIPOM3BOJIATCS BBIUMCIICHUS UCCIeAyeMBbIX BennunH. CieBa B popMmyJie JOKHO CTOSTH TO,
YTO CcJeIyeT OMpEeNeNiuTh, CIpaBa - TO, YTO H3MEPsUIOCh B paboTe WM H3BECTHO. Bcee
NPUBEIECHHBIE POPMYJIBI JOJIKHBI OBITH IPOHYMEPOBAHBI.

BeiBo popmyt u mpoMeKyTOUHBIE BBRIPAKEHUS B 3TOM pa3jiesie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHHS MOTPEUIHOCTEH M MPOBEACHUS MaTeMaTHUeCKOW 00paboTKu
pe3yNbTaTOB U3MEPEHUI B 3TOM pa3/Iesie TOKE HE MPUBOISATCS.

4. Pe3ynbTaThl UBMEPEHHI U BBIUNCICHUN.

B »TOM paszzmene ordera NOJKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC M BBHIYMCIICHHBIC
pe3ynbrarhl. 10 BO3MOXXHOCTH, MX HY)XHO NPEIACTAaBIATh B BUAE HarIAIHBIX TaOiui. B



MPUBOJIMMBIX 3HAYCHHSX HENb3S OCTABISTH JIMIIHUE NECATUYHBIC pa3psAnasl (TompobHee 00
ATOM TMOWJET peub HUXke). B pabore MOXET ObITh HECKOJIBKO 3aJaHUi, BCE OHU JOJIKHBI
OBITh IPUBEICHBI B 3TOM pa3Jelie.

5. IIpuMepsl BBIYUCICHUMN.

B sToMm pa3zzaene otyeTa TOJKHBI ObITh TPUBEAEHBI MOAPOOHBIE MPUMEPHI BEIYUCICHHIM
no Kaxnaoil paboueit ¢opmyne. He HYKHO NpPUBOAUTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTAaTOYHO OJHOTO MpHUMeEpa MO Kaxaoi ¢opmyie. DTOT pasfen HyXeH sl TOro, YTOOBI
npenojaBaTesito ObUIO JIerye HaWTH OMMOKY B BBIUMCICHHUSX WIH HM3MEPEHHUSX, €CIH
TaKOBbIE BCTPETSTCS.

6. BeluncieHnue norpentHocTen.

B stom pazgene ordyera MODKHBI OBITh MpeACTaBIEHBI (OPMYIIBI, MO KOTOPBIM
NPOBOAMIIACE MaTeMaTHueckass oO0pa0oTKa pe3ysnbTaToB U3MepeHuil. J{OMKHBI OBITH
BbIBEJICHBI (OPMYJIBI, IO KOTOPHIM BBIYHUCISUIUCH CHCTEMaTHMYECKHE U CllydailHble
HOTPEIIHOCTH U MPEICTaBICHbl IPUMEPHI BBIYMCIECHUHN 10 KaXKJOU U3 HUX.

OTOT pa3ien OT4eTa caMblii CIOXKHBIA a7 cTyAeHToB. [lo Hemy Oosblie Bcero
BOIIPOCOB, B HEM 00JIbIIIe Beero omuOok. Teopust morpentHocTeii 00byHO ObIBaE€T HANMCaHa
JUIL TIOArOTOBJICHHOTO YHWTATENs, 3HAKOMOIO C BBICHIEM MareMaTukou. B Hactosmem
nocoOru aBTOPHI MOCTapaIMCh OCTABUTH JIMIIb CAMOE BAXKHOE MO 3TOW TeMe M HU3JI0XKHTbH
MaTepuai mo BO3MOKHOCTH MPOCTO.

7. I'padvku ¥ pUCYHKH.

He6onbime rpaduku 1 pucyHKHU pa3MeIalTcs B TeKCTe, a Oonbline - popmara A4 -
NPUBOJATCS Ha OTAEIBHOM JHcTe. B m000M ciyyae OHU JTOJDKHBI OBITH MOJIUCAHBI U
NPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCBUIKM B TeKCTe ordera. ['paduku o0s3aTeIbHO
BBITNIOJHSIOTCS Ha MUJUIMMETpoBod Oymare. Ha kaxmoil ocu JOKHO OBITH 00O3HAYEHO,
KaKasi BeJIMYMHA M B KAKUX €IMHUIIAX BIOJIb HEe OTKIIaapiBaeTcsa. Ha caMux ocsiX JOKHBI
OBITh HaHECEHBI TOJILKO Y3JIbI KOOPIWHATHOW CETKW. VI3MEpeHHbIE Ha OIBITE 3HAYCHUS
NOJANKMCHIBATh Ha OCsIX He cienyer. Ha rTpaduk o00s3aTenbHO HAHOCSATCA — BCE
HKCIIEPUMEHTAIFHBIE TOYKH, M MPOBOJUTCS COCAMHSIOMAs WX JUHHUSA. OKOJO OIHON Win
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHUYECKHE TMOTPEUTHOCTH COOTBETCTBYIOUINX
u3MepeHuil (moapodHee 00 ITOM MOMIET peyub HIKE).

8. OkoHUYaTeNbHBIE PE3YIbTATHI, UX O0CYKIECHUE, BHIBOIDI.

B ostomM pasmene oryera HYKHO TOABECTH WTOT MPOJIETaHHOW paboTel. Cremyer
HanucaTh, KAKUe MOJy4YEHbl BETUYHUHBI, U ¢ KAKUMH ITOI'PEUTHOCTAMHU.

Ecnu n3mepenust npoBOAMIUCH Pa3HbIMUA METOJIaMH, TO 0053aTEIbHO HY>KHO CPaBHUTH
3TH Pe3yJIbTaThl U HUX IMOIPEHIHOCTH, CHAENATh 3aKJIIOUEHUE, KaKOW METOJ JIydlle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TaOIMYHOE 3HAYEHHE W3MEPEHHOW BEIUYMHBI, TO HYXHO 0053aTelIbHO
CPaBHHUTD €0 C OJyUYEHHBIM Ha OMBITE 3HAYCHUEM U JaTh apryMEHTHPOBAHHOE 3aKIIOYCHHE
00 MX COBMAJCHUH WU HECOBITAICHUH.

Ecnu B paboTe 3HaUY€HUs OJTHOM M TOM K€ BETUYMHBI MOTYUYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU  pe3ydbTaTbl HYKHO 0O0s3aTeNIbHO CpPaBHUTh U JaTh
apryMEHTHPOBAHHOE 3aKJII0OUeHHe 00 UX COBIAJCHUN MJIM HECOBIAJACHUU.



B cmydae, xorma Mexay CpaBHUBAaeMbIMH BEIWYMHAMU HMEIOTCS HEOIyCTHUMBIE
PacXo’KIEHUs, 3TO HY>)KHO 00s13aT€JIbHO OTMETUTh B OTYETE U BBICKA3aTh MIPEIOI0KEHHE O
BO3MOYKHBIX ITPHUUHAX 3TOTO HECOBIAICHMS.

Ecnu B paboTe cTaBMIIOCH LENBIO TPOBEPUTH KAaKOH-TO (PU3MUECKUIT 3aKOH MIIM U3YUUTh
SBJICHHE, TO B IAaHHOM pa3jielie HE00X0AUMO JaTh 00OCHOBAaHHBIN OTBET HA MOCTABJICHHBIN
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpebGoBanus k 0oopMIICHHIO OTYETA O JTaOOPaTOPHOU paboTe
Otuet no 1abopaTtopHOil paboTe AOIKEH BBINOIHATHCS Ha nucTax popmara A4. 3anucu

Ha JIUCTaX BEAYTCSA TOJBKO C OMHOW cTopoHbI. [lo KpasM nucTa JOMKHA OBITH OCTaBJICHA
pamka mmpuHOM He MeHee 20 MM. DTy paMKy pUCOBaThb Ha JINCTaX HE HYXHO, HO U
3acTyllaTh 3a Hee He clenyeT. B paMke B BEpXHEM IIOJI€ HYXKHO JIMIIb IIOCTaBUTh HOMEP
cTpanunibl. [IpoHyMEpOBaHHBIME JOJKHBI OBITH BCE JINCTHI OTYETa, HaYMHAs C TPETHETO.
[1epBblil TUCT — TUTYJIBHBINA U BTOPOM JTUCT — MIPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCSI.

Otuer cneayer mucath oT pyku. Ecnum Bel ucnonb3yere uykue 3aroToBKd, TO OyabTe
TFOTOBBI OTBEYATH 33 BCE «3aUMCTBOBAHHbBIE» OIMIMOKH, KOTOPhIX ObIBaeT MHOT0. CKa3aHHOE B
paBHOI1 Mepe OTHOCHUTCS K popMyJiaM, KOTOpbIe BbI mojgcMoTpenu y Koro-To, a He BBIBENU
camu. Jlyume cipocuts npenogasatesis. OH NOJACKaXET WM IPOBEPUT, IPABHIIBHO Jin y Bac
IIOJIYYHJIOCh.

TuTynpHBINA TUCT PaObOTHI MOKET OBITH HAMMCAH OT PYKHW WJIM HalledaTaH Ha TPUHTEPE.
DJIeKTpOHHAs BEpCUsl TUTYJILHOTO JIMCTa HaxoAuTcs Ha caifte 'Y Alla.

Meroanueckue yka3aHus MO BBIITOJHEHHUIO Ja00paTOPHBIX PabOT MPUBEIEHBI B CIEAYIOIINX
nocoOusx umeromuxcs B ouonuoreke 'Y AIl B HanedaTaHHOM U JIEKTPOHHOM BH/IE:

1. Mexanuka. Konebanust u BoiHbl. MonekymspHas ¢usuka. JlabopaTOpHBIN MPaKTHKYM
//M.N. Kosanenko, H.I1. JlaBposckas, H.H. Jlursunosa, [I'.JI. [lnexorkuna, JI.E.
[Torapes, B.K. Ilpununko,. FO.H. Ilapes, b.®. [lIudpun, 2014, 132 c.

2. DnexktpuuecTBO M MarHeTu3M. JlaGoparopusiii mpaktukym// /E.H. Kotmuxos, C.A.
[epbak, 1.1 Kosanenko, FO.A. Ky3unenos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexotkuna, B.K. Ilpununko, E.B. Pytekos, , FO.H. Iapes, b.®.
Mudpun, 2010,84 c.

3. BonmnoBast onrtuka Jlabopartopusiii mpaktukym //E.H. Kormukos, M.I1. KpekrtyHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

4. KpanroBas ¢usuka. Jlaboparopusiii npaktukym //I'.A. Becunuera, 1.1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunosa, B.®. Opnos, B.K. IIpununko, C.II.danees,
E.B.Xonunesa, I0.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. MeTtonuueckue ykazaHus JIsl OOyHarOIINXCS 110 TPOXO0KICHUIO CaMOCTOSTEIbHOM
paboThI

B xone BbINOSHEHUS CaMOCTOSATENbHONW paboThl, 0OydYaroIIMHCS BBIIOJHAET paboTy IO
3aJJaHUI0 U TIPH METOAMYECKOM PYKOBOJCTBE IPENOAaBaTelisi, HO 0e3 ero HEemnocpelCTBEHHOTO
y4acTusl.

Jnst obydaronmxcsi mo 3a04Hoi ¢dopMme OOydyeHHs, CaMOCTOATENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTy.

B mpoliecce BBIIOTHEHUS CaMOCTOSATENBHONW paboThI, y oOydaromerocs GopMupyercs
1enecoo0pasHoe MIaHupoBaHue pabodyero BpeMeHH, KOTOPOEe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOCHHU M CHCTEMATHU3aLUU NPHOOpPETaEMBbIX 3HAHUMN, OOECIeYMBAET BBICOKHIA



YPOBEHb YCHEBAa€MOCTH B TNepuoJ OOyueHHs, IOMOraeT IOJYy4YUTh HABBIKM IOBBIIICHUS
po(hecCuoHANBHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBiIOIIMMH  CaMOCTOSITENbHYIO — paldoTy
o0yyaroImuxcs sABJISIOTCS:

—  y4eOHO-METOJIUYECKUN MaTepua 1o JUCHUILIHHE;

— METOIMYECKHE YKa3aHUs 110 BHIMOJHEHUIO KOHTPOJIBHBIX paboT (U1t 00ydaromumxcs
10 3204HOU (hopMe 0OyUeHUs ).

11.5. Metoauveckre yKazaHus [UIsi OOYYarOHMIMXCA IO MPOXOXKIACHHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
o0yyaroImuxcs, OCYLIECTBISIEMOT0 B TEUEHHE CEMEeCTpa C LElbI0 OLIEHWBAHHUS XOJa OCBOCHHUS
JUCUHUTLIIAHBI.

OcHoBHBIMU (pOpMaMH TEKYILET0 KOHTPOJI 3HAHUN 00y4aIOIIUXCS SIBISIFOTCS: * YCTHBIN
OMpPOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHUSX; 3alluTa JabopaTopHBIX pabdoT;
CpencTBaMu TEKYIIET0 KOHTPOJISI 3HAHUN 00YUaIOIIUXCsl MOTYT OBITh: Oece/ibl IpenoiaBaresis u
00y4aromerocs; ®* KOHTPOJIbHBIE BOMPOCHI U 3aJaHHUSI.

JIukBUanus 3aJ0JKEHHOCTH, oOpa3oBaBIlIelics B Ciyyae Hpomycka oOydarolmuMmcs
3aHATHI 0€3 YBaXHUTENbHOM NPUYMHBL, OTKa3a OOYydalolIerocss OT OTBETOB Ha 3aHATHIX,
HEYJIOBJIETBOPUTEIBLHOIO OTBETa OOydalollerocss Ha 3aHATUSIX, HEYAOBIECTBOPUTEIHHOIO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TAOOPATOPHBIX U MPAKTUYECKUX PA0OT MOXKET OCYIIECTBIATHCS HA
WHJMBUIYATbHBIX KOHCYJIbTAIUSX.

Pe3ynbpTaThl TeKylIero KOHTPOJS YCHEBAEMOCTH OOYYAIOMIMXCS CIy>KaT OCHOBOW st
IPOMEXKYTOUHOM aTTeCTalluM: MOJydYeHHUs 3adeTa MO y4yeOHOW NMCUUIUIMHE WIM JOMyCKa K K
muddepeHIaTbHOMY 3a4eTy I SK3aMEeHY M0 Y4eOHOM TUCITUTLINHE.

B Teuenne cemectpa s gomycka K auddepeHIMaTbHOMY 3a4eTy WIH JK3aMEHY
CTYJIEHTY HeoOXomuMo caaTh He MeHee 75% malopaTOpHBIX U MPaKTUYECKUX pabdor,
BBINIOJIHUTH TECTUPOBaHUE B cucteMe LMS He Huke OLeHKH «yOBJIETBOPUTENbHOY. B ciyuae
HEBBINIOJIHEHUS BBILIEU3JIOKEHHOTO CTYJEHT, MPU YCHEIIHOM HPOXO0XKIECHUU MPOMEKYTOUHON
aTTeCTalllU, HE MOXKET MOJIyYUTh aTTECTALIMOHHYIO OLIEHKY BBILIE «YyI0BIETBOPUTEIBHO.

11.6. MeTtoaudeckre yKkazaHus sl 00y4aroIIuXcsl MO MPOXO0KACHHUIO TPOMEKYTOTHON
aTTecTaluu.

[IpomexyTouHnas  arrectauus  OOydYalOIIMXCs — MpeAycMaTpUBaeT  OICHHBAHHE
IIPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yIbTaTOB 00yUeHHUs Mo JuciuIuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKA 3HAHHM, TOJYYCHHBIX OOYydYaloIMMCS B TIPOIECCEe
M3YYEHHUS BCeH AUCHMIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIbHON pabOoThI, CTIOCOOHOCTH
INPUMEHATh WX JJs PELICHUs MPAaKTHUYECKUX 3a1ad. JK3aMEH, KaK IMPaBUIIO, MPOBOJUTCS B
Nepuoj SK3aMEHALlMOHHOM CECCHMM M 3aBEepIIAcTCsl aTTECTAllMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOILIOY», «YAOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO». DK3aMEH MOXKET MPOBOIAUTHCS B
BUJIC YCTHOTO COOECEJOBAHUS MU TECTHPOBAHUS.



Jluct BHECEHUSI H3MEHEHUH B pab0dyro MporpaMmy AUCIUTUINHBI

[Hara BHEeceHUs
W3MEHCHHI 1
JIOTIOJTHCHUH.

ITonmuce BHECHIEro
W3MCHCHHS

CopepxaHrie N3MEHEHUI U JOTIOTHEHUH

Jata u Ne

MPOTOKOJIA
3aceaHus
kadeapsl

Iloamuce
3aB.

kadenpoit
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