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AHHOTaUs

JucrunnmHa «Pu3nKa» BXOJAUT B 00pa30BaTeIbHYIO MPOTPaMMY BBICIIIETO0 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBieHUIO moArotoBku/ crernuanbHoct 11.03.03
«KoHCcTpynpoBaHUE U TEXHOJIOTHS JICKTPOHHBIX CPEACTB » HampaBieHHOCTH «IIpoekTupoBanue
U TEXHOJIOTHS DJIEKTPOHHO-BBIYUCIUTENBHBIX CPeACTBy. JucuuminHa peanusyercs kadeapoi
«Ne3».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

OIIK-1 «Cnoco0eH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HayK U
MaTEeMaTUKH JIJIs PEUICHUS 3a]]a4 MH)KCHEPHOMU JeSTEIIbHOCTI

OIIK-2 «Crnoco0GeH caMOCTOATENIbHO MPOBOIUThH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIC ITPHEMBI OOPAOOTKH ¥ MPEICTABICHHUS MOTYICHHBIX TAHHBIX)

ConeprkaHue AUCIUIUIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSA3aHHBIX C IIpoOiIeMamMu o01ei
bu3uKu.

[IpenomaBanue IUCHMIUIMHBI TpeaycMaTpUBacT cleAyromue (HopMbl  OpraHu3anuu
yueOHOro mporiecca: JISKIUH, 1a00paToOpHbIe padOThI, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
paboTa cTy/neHTa, KOHCYIbTalluu

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIUIUIMHBI cOocTaBlsieT 13 3adeTHbIX enuHuI, 468
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenogaBaHus TUCITUTITUHBI
-TIOTY9CHUE CTYJCHTAaMH HEOOXOIMMBIX 3HAHWUN M HABBIKOB B OOJACTH IMPOCKTHUPOBAHUS H
pacueTa ONTHYECKUX CHCTEM, TUITOBBIX 3JIEMEHTOB, KOMITLIOTEPHOI'O TPOSKTHUPOBAHHS ONITHKH.
-TIPEICTABIICHUE BO3MOXKHOCTU CTYJACHTaM PAa3BUTh U MPOJEMOHCTPUPOBATH HABBIKM B
WCIIOJIb30BAaHUH, CO3/ITaHUH, pacdeTax JITHICCKHX CUCTEM;

-CO31aHuC
TCXHUYCCKUX NUCHHIIINH.

MOJIJICP)KUBAIOIIEH  00pa3oBaTEIbHON

Cpcabl npernoaaBaHusA JIsI  OCBOCHUA

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.
B pesynbrare M3ydeHus NUCHUILIMHBI OOYyYaIOUIMicS AODKEH 00JanaTh CIETyIOIUMHE
KOMIETSHIMSIMH WM WX YacTaMHu. KoMneTeHIMN U MHAUKATOPbl X JOCTH)KEHUS TPUBE/ICHBI B

Tabiune 1.

Ta6ymma 1 — [lepeyeHb KOMITETEHIIMI W MHIUKATOPOB UX JTOCTHKCHUS

Kareropus (rpynna)
KOMIIETEHIIUU

Koxn u
HanMEHOBAHUE
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHUC MHIUKATOPA
JOCTHIXXCHUA KOMIICTCHIIHN

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-1 Cnocoben
HCII0JIb30BAaTh
MOJIOKEHHS, 3aKOHBI
U METO/IbI
€CTECTBEHHBIX HAyK
1 MaTeMaTUKH IS
pelIeHus 3a1a4
WHKEHEPHOMN
NeITEIbHOCTH

OIIK-1.3.1 3Haer ¢pyH1aMEHTaIbHbIE
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
MaTEeMaTUYECKHE 3aKOHBI

OIIK-1.Y.1 ymeer npuMeHsTh PU3NUECKHE
3aKOHBI U MATEMAaTUYECKH METOJIbI JIJIst
pellIeHus 3a1a4 TeOPETUIECKOro U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BiageeT HaBBIKAMH
WCII0JIb30BaHUS 3HAHUHN €CTECTBEHHBIX HAYK
Y MaTeMAaTUKH MPU PEUICHUH MPAKTUIECKIX
3aja4

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
CaMOCTOSATENEHO
MIPOBOJUTH
IKCTIEPUMEHTAIbHBIC
HUCCJICIOBAHMUS 1
UCIIOJIb30BATh
OCHOBHBIC ITPUEMBI
00paboTKH U
Hpe/ICTaBICHUS
HOJTYYEHHBIX TaHHBIX

OIIK-2.3.1 3HaeT OCHOBHBIE METOABI U
CpEeJICTBA MPOBEACHUSI IKCTIEPUMEHTAIbHBIX
UCCJIEJOBAaHNM, CUCTEMBI CTAaHIAPTU3ALUHU U
cepTuduKaIuu

OIIK-2.Y.2 ymeeT HaxOUTh U KPUTUYECKU
aHaJIM3UPOBATh UHPOPMAIIHIO,
HEO0XO0AUMYIO ISl PELIeHHs TOCTaBIEHHON
3a/a4un

OIIK-2.B.1 Bnageer cnocobamu 00pabOTKH
Y TIPEJICTABIICHUS MTOJIyYEHHBIX JAHHBIX U
OLICHKH MOIPELIHOCTH PE3yJIbTaTOB
U3MEPEHUI

2. Mecro nuctuIuIMHEL B cTpykType OI1

JucuuminmHa MOKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:
— Marematnka. MaTeMaTHUeCKUM aHaIN3
— Marematrka. AHaTUTHYECKas TeOMETPHsI U TUHEWHas anreopa
3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCHMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YUEHUH IPYTUX TUCIUIIINH:

— Dkomorusg




— DJEeKTpOTEeXHUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMH
paboTHI IO TUCHHUIUIMHE (M paclpeieieHUe ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPECTaBICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

Bun yueGHO#I paboThI

Bcero

TpynoeMKoCTh Mo cemecTpam

Nel No2 No3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3anarus (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 126 36 54 36
Camocmoamenvnan paboma, Bcero (4ac) 138 76 22 40
Buo npomesricymounoit ammecmauuu: 3ayer, OK3., JK3. OK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3., OK3.
DK3.**) OK3.
IIpumeuanue: **KaHzmz[aTCKHﬁ 9K3aMeH
4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpezneneHue TPyI0EMKOCTH JUCIUILIMHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Pasznensl, TeMBI TUCITATIIINHEI Jlexun | 113 (C3) AP KII CPC
’ (dac) (uac) (dac) (uac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 26
Pazzen 2. KoneGanus 1 BOJIHBI 11 6 7 25
Paszien 3. MosekysisipHast pusnka 12 3 3 25
Hroro B cemecTpe: 34 17 17 76
Cemectp 2
Paznen 4. DnekTpuuecTBo 11 7 8 8
Pa3zgen 5. Marauetusm 11 8 6 7
Pazgen 6. OnrTuka 12 2 3 7
Hroro B cemectpe: 34 17 17 22
Cemectp 3
Paznen 7. KBanToBas ontuka 11 5 7 13
Pazpgen 8. KBantoBas MexaHuKa 11 9 3 14
Paznen 9. Craructudeckas usuka 12 3 7 13
Htoro B cemecTpe: 34 17 17 40




Mroro| 102 | 51 | 51 | 0 | 138 |

[IpakTnueckas

moATOTOBKAa  3aKIOYaCTCd B HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JalolmMMUCS  OINpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuieit
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

Hazsanue u COACPIKAaHUC PA3CJIOB U TCM JICKIHIMOHHOI'O ITUKJIa

Pazpgen 1.

Mexanuka
[Ipenmer mexanuku. Mexannueckoe aBuxkeHue. [lonstue
COCTOSIHHS Ml ISTEPMUHU3M B KJIACCHUECKON MEXaHHKE.
VYpaBHeHus aBuxeHus. ['paHuLbl IPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. PensITHBUCTCKasA M KBAaHTOBAs MEXaHHKa
Kunematuka nBrkeHust MatrepuanbHON Touku. CKOPOCTh U
yckopenue. HopmanbpHOe 1 KacaTenbHOe ycKopeHus. Pannyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 3a/1aua KHHEMATUKH
MaTepHaTbHON TOYKH. KnHeMaTHKa qBMKEHUS! aOCOIIOTHO
TBEpAOro Teina. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBs3b JIMHEHHBIX U YIJIOBBIX BEJIMYMH IIPU BpallaTeIbHOM
JIBMDKCHUH.

HNueprmansubie cuctembl oTcuetra. OCHOBHBIE 3aKOHbI
KJIACCHYECKOM AUHAMUKH - 3aK0HEI HproTona. OcHOBHas 3a1ada
JMHAMUKHU MaTepUAIbHON TOUKU. HenHepuuanbHble CUCTEMBI
otcuera. Cuiibl MHEPIMH. 3aKOH COXpaHeHUs ummyibca. Llentp
Macc u ero aBmwkenne. Cucrema meHTpa Macce.
Mexannueckast pabota u MoutHoCcTh. KuHeTnueckas sHeprus.
[Tons cun. KoHcepBaTuBHBIE U TUCCUTIATUBHBIE CUJIBL. Y CIIOBUE
MOTEHIMATBHOCTH MO CHJI. 3aMKHYThIE U HE3aMKHYThIE
cucreMsl. [loreHnnanbHas 3Heprust cucteMbl. CBA3b MEXKAY
MOTEHIMATBHON 3HEPTUEil U MOJEM KOHCEPBATUBHBIX CHIL. 3aKOH
COXpaHEHHUs MeXaHW4YecKou sHeprun. CUCTEMBI €IUHHII.
MOMEHT CUJIbl © MOMEHT UMIYJIbCA. Y PABHEHUE MOMEHTOB.
3aKoH COXpaHEHUsI MOMEHTa UMITYJIbca. MOMEHT UMITyJIbCca
TBEPJIOTO TEJIa OTHOCUTEIHbHO HEMOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE ypaBHEHHUE TUHAMUKHU BPaIIATEIbHOIO
JBUKEHUS TBEpJOro Tena. KuHetnueckas sHeprus
BpAILAIOLIErOCs TBEPAOTO TeJa. Y PAaBHEHUS IBUKEHUS U
YCJIOBUSI paBHOBECHS TBEPJOTO TEA.

[Tpuntun oTHOCUTENBbHOCTH [ anmunes, mpeoOpazoBanus [ anumest.
[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.
[IpeobpazoBanms Jlopena u cienctust u3 HuX. OCHOBBI
PENATUBUCTCKON MeXaHUKU. IHTepBas, ero MNHBAPUaHTHOCTb.
PenstuBucTckuii umiynbsc. OCHOBHOE ypaBHEHUE

peHHTHBHCTCKOﬁ JUHaMHKH. Kunetnueckas OHECPTHUA




peJISITI/IBI/ICTCKOI\/'I HJaCTHUILIBI. CBs3b MacChl U OHCPIHUH. CBs3b
MCKAY BHGpFHeﬁ " UMITYJIbCOM YaCTHUILIBI. OcCHOBHEBIE naecu
00111l TeOpUH OTHOCUTEIBHOCTH

Pasnen 2

®dusuka KonedaHuil 1 BOJIH
l"apMoHnyeckuii 1 aHrapMOHUYECKUN OCHUILIIATOP
(MaTeMaTH4ecKuil MasTHUK, PU3NUECKUI MasITHUK, KOJIeOaHUs
o1 IeCTBUEM yIpyroi cuibl). CiokeHne KojieOaHuH.
@U3HYECKUM CMBICI CIIEKTPATIbHOTO PA3JIOKEHUS.

Hduddepenunansaoe ypaBHeHue konedanuii. CBoOOHbIE,
3aryxaromue kojaebanus. BoiHyxnennsie konedanus. Pesonanc.
Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U CheprudecKue

BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIun cynepro3uiiym.

Oueprus BoiHbL. [10TOK 3Hepruu. UIHTEHCUBHOCTD BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIEC XapaKTEPUCTUKH 3BYKOBOM

BoJIHBL. Dddekt [omnnepa A 3ByKOBBIX BOJH

Pasnen 3

MonexyssipHas Gpu3uka
TepmoauHaMHUeCKUe COCTOSIHUA U ITporeccsl. [lonsaTue
¢yHKIMKM cocTosgHUs. BHyTpenHss sneprus. Konuuectso
TerioTel. Pabora Tena npu u3Menenuu ero oosema. Ilepsoe
Ha4aJo TepMOAUHAMUKU. TeMiieparypa U BHYTPEHHS SHEPTUs
Kak QyHk1Ms coctosiHud. Teroemkocts. DHTponus. Bropoe u
TpeThbe Hayajla TepMoArHaMuKH. Teopemsl KapHo. 3akoH
BO3pacTanus sHTponuu. [lopsaaok u 6ecnopsioK B IpUpoIe.
TepmoauHaMudeckue QyHKIMH.

WneanbHblii raz (ypaBHEHUE COCTOSHUS, BHYTPEHHSS DHEPI U,
TEIUIOEMKOCTH, YpaBHEHUE a11a0aThl, padoTa IpH pa3iInuHbIX
rpoiieccax, YHTPOIus). BeposTHOCTh U QuIyKTyanuu.
Pacnipenenenns Makcpesia. CKOpOCTH TETUIOBOTO JIBUXKEHUS
MouteKyn. CpenHsis KWHETHYeCKast SHeprus MoJiekysl. OCHOBHOe

YPaBHEHNE KNHETUYECKOW TEOPUU UI€ATbHBIX Ta30B.
Pacnipenenenne bonbimana. DHTponuss U BEPOATHOCTb.
@da30BbIe PABHOBECHS U IIPEBPALLCHUSI. DIIEMEHTBI
HEPAaBHOBECHOM TEPMOJIMHAMUKU. SIBIEHHS IEPEHOCA,
KHMHETU4ECKHUe sBJIeHNs. KOHIEHCHpOBAaHHOE COCTOSIHUE.
KunemaTtnka n [uHaMHWKa JKUJIKOCTEH U Ta30B.

Pa3znen 4

DNEeKTpUYECTBO.
DIEKTPOCTAaTUKA B BaKyyMe. 3aKOH COXPaHEHHUSI SJEKTPUUECKOTO
3apsna. 3akoH Kynona. Cucremsl equnul. [Ipuammn
cynepro3uii. CucTeMbl 3apsHKEHHBIX YaCTHI]. DJIEKTPUUECKUN
nunons. PaboTa cun anekTpocraTudeckoro noist. Teopema o
MUPKYJSIIIUN BeKTOpa HanpsbkeHHOCTH. [loTeHInanbHOCTh
AJIEKTPOCTATHYECKOTO 1MOJIs. HanmpsnpkeHHOCTh M MMOTEHIIHAT
AJIEKTPOCTATHYECKOTO TOJIS. CBSI3h MEX Ty HUMHU. Teopema
["aycca mist amekTpocTaTHIECKOTO 1o B Bakyyme. [Ipumenenmne

TeopeMsl ['aycca Kk pacuery nosiei.




DNEeKTPOCTaTUKA B BEIIECTBE. TUIBI AUIIEKTPUKOB.
[Monspu3zanus audneKTprkoB. CBOOOIHBIC U CBSI3aHHBIC 3aPSI/IbL.
Jnsnexrpudeckas BOCIIPUUMYHUBOCTS. J(MdekTpudecKkas
MPOHUIIAEMOCTb. DJIEKTPUUECKOE CMeIeHne (MHAYKIIHS).
Teopema [Maycca 1 37IEKTpUUECKOTO MOJS B JUAIEKTPHKE.
VYcnoBus Ha TrpaHulie pasjena AByX AUAJIEeKTpUKoB. [lone BHyTpu
MIPOBOJHHKA U Yy ero noBepxHocTH. O01as 3a1aya
3JEKTPOCTATHKHU. DJIEKTPOEMKOCTh IPOBOJHUKA.
Konznencaropbl. DHEprusi CUCTEMBI ANEKTPUUYECKUX 3apPsI0B.
DHeprus 3apsHKEHHOT0 POBOAHUKA. OObeMHAS MJIOTHOCTh
SHEPTUU JIEKTPUUECKOTO TOJIS.

VYcnoBus CylecTBOBaHMS 3JEKTPUUECKOI0 TOKa. Y paBHEHHE
HEIPEPBIBHOCTU. DJIEKTPOABMXKYIIAs cuia. HemoreHunaibHOCTh
0JIs1 CTOPOHHUX cuJl. 3akoHbl OMa u [[xxoyins-JIenna B
WHTErpaJibHON U AuddepeHnaabsHoi hopmax.

Paznen 5

ONeKTpoauHAMUKA
MarnurocraTtuka B Bemecrtse. HamMarHnueHHOCTb.
MonexkyisspHble TOKM. MarHuTHasi BOCIPUUMYHBOCTb.
MarnuTHas npoHHIIaeMocTh. HanpsykeHHOCTh MarHUTHOTO MOJIS.
JlnamarneTuku, napaMarieTuku, peppomaruetuku. Teopema o
LUPKYJISIUU BEKTOPA HANPSKEHHOCTH MarHUTHOTO I1OJISt
(urterpanpHas u nuddepennuansuas GopMbl). Y CIOBUS HA
IPaHULE IBYX MarHETUKOB.
3akoH Papanes. [IpaBuno Jlenua. Camonnaykuus.
WNunykTtuBHOCTE. B3auMHas nHaykuus. Bzanmuas
MHAYKTUBHOCTh. OOBbEMHas MIIOTHOCTh SHEPTUU MAarHUTHOTO
noJisi. Buxpesoe snextpuueckoe nojie. Tok cmemienus. Cucrtema
ypaBHeHul MakcBemia. MaTepualibHble ypaBHEHUS.
KBazucranuonapssie Toku. IHBapMaHTHOCTh ypaBHEHUM
MakcBeinia OTHOCUTENbHO Npeodpa3zoBanuii Jlopenna. [Tpunun
OTHOCHUTEIIBHOCTH B DJIEKTPOJAUHAMUKE.

Pazgen 6

Ontuka.

BonnoBoe ypaBHEHUE 17151 2JIEKTPOMarHuTHOM BoJIHBI. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH. BekTop IloiiHTHHTa. IHTEHCMBHOCTH
ceera. Dddexrt Jomiepa 11t SIEKTPOMArHUTHBIX BOJIH.
OtpaxxeHue U npenomiieHue ceeta. OnTuyeckoe n300paxeHue.
[Tpunun ®epma. Untepdepennus ceera. KorepeHTHOCTD 1
MOHOXpoMaTHuHOCTh. Iudpakius ceera. [Ipunuun [roiirenca-
@penens. Meton 300 Openens. Judpakuus Opaynrodepa Ha
menu u audpaxuonHoit pemerke. ['onorpadun. EcrecTBeHHBbIH
Y TIOJISIpU30BaHHbIN cBeT. 3akoH Mamtoca. [lomnsipusanus ceera
IIPU OTPAKEHUU U IpesoMIIeHNH. 3akoH bproctepa. J[BoitHOe
ny4denpenomiienne. HopmaiibHas 1 aHOMalIbHAsI TACIIEPCUSL.
da3oBas u rpynmnonas ckopoctu. @opmyna Pasest. DneMeHTsI

Dypbe - ONTHUKHU.




Pazgen 7

KBanToBas ontuka
TennoBoe n3nyuyenue Tein. 3akoH Kupxroda. 3akoHbl U3mydyeHHs
abcomoTHO YepHOro Tena. KBantoBas runoresa u popmyia
[Tnanka. KBantoBas ontuka. @orosddekr, onbitel CToNeTOBA.
®otonbl. [laBieHue ceeta. KopnyckynsapHO-BOIHOBOU Jyalnu3m
s ceeta. Dddext Komnrona.

Pasnen 8

KBanTOBas MexaHuka
Teopus bopa. Onbitel @panka u ['epua. KopnyckymnspHo-
BOJIHOBOM JyayIn3M MUKpodacTull. ['unoresa ne bpois.
@da3oBas U rpyImmoBas CKOpoCTH BOJH Je bpoiurst. BonHosoin
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHUE BOJIH Jie bpoits.
[Tpuniun neonpenenenHoctH I eizendepra. Bonnosast pyHkims,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BEITHUUH.
Bpemennoe u craunonaproe ypasaenue lllpeaunrepa,
KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKCHHUS.
CBob6oaHas yactuna. Yactuua B 06CKOHEYHON MOTEHLUAIBHOM
sme. KanroBbiii ocimuniatop. Hynesast sneprus, HyseBsle
koseOanus. [Ipoxoxnenne yacTuipl yepes NoTeHIMaTbHbIN
0apwep. TyHHETBHBIN YPPEKT.

ATOM BOZIOpO/IAa B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTanbHbI MEXaHUYECKUH U MAarHUTHBI MOMEHTHI
J1eKTpoHa B aroMe. OpOuTanbHOE TMPOMArHUTHOE OTHOLLICHHE.
OneiT HlTepna u I'epnaxa. Cnun anexkrpona. [Ipunnun
TOXAECTBEHHOCTH MUKpOYacTHUll. PepMUOHBI U OO30HBI.
CuMmeTpust BOJTHOBOM (DYHKIIMM CHCTEMBI OJTMHAKOBBIX YaCTHII.
[Mpunnun [Taynu. OO0bscHEHHE TIEPUOTUIESCKON CHCTEMBI
anemenToB J|.Ml.MenneneeBa. DHepreTuuecKuii CEKTp aTOMOB U
MoJsekya. [Ipupoaa XUMUYECKOM CBS3H.

Pasnen 9

Craructuueckas pusuka
Cratuctnueckuil Mero. @a3o0Boe IPOCTPAHCTBO.
Pacnpenenenne I'n60ca. CtaTucTuyeckoe HCTOJIKOBAaHHE
sHTponuu. CBoOogHast sHEeprus. CTaTUCTUUECKOE ONHUCAHHE
KBaHTOBOI CHCTEMBI, pa3iMuue MEXIy KBAHTOBOMEXaHUYECKOU
U CTaTUCTUYEeCKOU BeposiTHOCTAMU. Kitaccuueckas craTucTuka
Makcsemna-bonenimana. KBantoseie craructuku @epmu-/lnpaka
u boze-Diinmreiina. CpaBHEHHE pa3TUYHBIX CTATUCTHK.
Pacnipenenenne @epmu-/lupaka 1uist 3J€KTPOHHOTO rasa.
DJEKTPOHBI B KpucTajiax. JHeprus @epMu, BEIPOKICHHBINA U
HEBBIPOKJICHHBIN IEKTPOHHBIN T'a3. DJIEKTPOHHAS
TEIUIOEMKOCTb. TEeMI0eMKOCTh KPUCTAJUINYECKOMN PEIIETKH.
Kiaccuueckast reopust, Teopus DitHimTeitHa u Jlebas. DOHOHBL.
@DOTOHHBI ra3.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TA0JINLIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

TeMmbl MpakTUYECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoeMKoCTb,
(uac)

N3 Hux
IIPaKTUYECKOU
HOJATOTOBKH,
(dac)

No
paznena
JUCIUIIL

JIAHEI

Cemectp 1

Kunematuka
U IUHAMHAKA
MaTepuaIbHON TOYKU

Pemrenue 3amgau

2

Kunematuka
U TUHAMUKa
abCOIIOTHO TBEPAOTO
Tena

Pemenue 3amau

CrenunanpHas
TeopHUs
OTHOCUTEJIBHOCTHA

Pemenue 3amau

Kunematuka
U IUHAMUKA
KoJieOaHuil

Pemenue 3agau

Xapakrepucr
UKHU BOJHOBBIX
IIPOLIECCOB

Pemenue 3agau

MonexkynspHo
-KUHETHYECKAst
TEOpHUs

Pemenue 3agau

Cemectp 2

Hanpsixennoc
Th U TIOTEHIUAJI
JIEKTPOCTATUYECKOTO
10JIs

Pemenue 3agau

JBr>xeHue
3apsKEHHBIX YaCTULL
B
AJIEKTPOCTATUYECKOM
10JIE

Pemenue 3amau

JMdIeKTpuKy
B DJIEKTPUYECKOM
nosie. KonzieHcaTopsl

Pemenue 3agau

XapakTepucr
UKH JJIEKTPUYECKOTO
TOKa

Pemenue 3agau

Nunyknus
MarduTHOTO TTOJIS.
CHIibl B MArHUTHBIX
TTOISIX

Pemenue 3agau

3akoH
3JIEKTPOMArHUTHOMN
unaykuuu Papanes.
Pabora B MarHuTHBIX
MOJISIX

Pemenue 3amau

HNutepdepeni
usi, nudpakuus,

Pemenue 3amau




MOoJIApHU3al s ‘

Cemectp 3
1 TerutoBoe Pemtenue 3amau 2 2 7
U3ITyYeHUeE,
dboTtodrhdekt
2 Opdexr Pemenue 3anau 3 2 7
KommnTona, cBOMCTBa
($hoTOHOB
3 AtoMm Pemtenue 3amau 3 2 8
BOJIOpOJIA
Jloctynarsl bopa
4 CootHomieHue Pemenue 3anau 3 2 8
HeoTpeaeeHHOCTeN
I'eitzenOepra, BOJTHBI
ne bpoiins
5 YpaBHeHue Pemtenue 3amau 3 2 8
[IIpenunrepa
IloTenuuanrHbIe
Oapbepbl
6 KBanrtoBas Pemtenue 3amau 3 2 9
CTaTHCTHKA
Bcero 51
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
U3 Ni
HUX
HaumenoBanue nabopaTopHbIX paboT Tpynoe | MpakTHHECKOR | pasnena
wn MKOCTb, (4ac) | HOArOTOBKH, | AMCIIHMII
(gac) 1
WHBI
Cemectp 1
1 | MastHuk MakcBesia 4 1
2 | HaknoHHbIN MassTHHK 4 2
3 | CTonkHOBEHHE MAPOB 3 1
4 | MaremaTnueckuii 1 000POTHBIA MasiTHUKU 3 2
5 | OmpeneneHrie CKOPOCTH 3BYKa B BO3yXE 3 3
Cemectp 2
1 Ornpenenenue 3JIEKTPOEMKOCTH 4 4
KOHJICHCATOpa
2 | HccnenoBanue peiakcallMOHHBIX KOJICOaHUH 4 4
3 | OnpexneneHue ropu3OHTAIBHON 3 5
COCTABJISIONICH HAMPSKECHHOCTH MarHUTHOTO
1oJist 3eMiu
4 | OnpeneneHue yAeIbHOTO 3apsijia AIEKTPOHA 3 5
5 | Konsia HeroToHa 3 6

Cemectp 3




1 | TIpoBepka 3aKOHOB TETJIOBOTO M3TyUCHUS 4 7
2 | Baemnuit hororddexr 3 7
3 | Dddexr Xomna B repMaHuH 4 9
4 | OmpeneneHue MOTSHIMAIOB BO30YKICHUS 3 8
aTOMOB
5 Onpenenenre MIMPUHBI 3alPELICHHOM 3 9
30HBI TIOJYIIPOBOHUKA
Bcero 51
4.5. KypcoBoe nmpoeKTUpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TPEyCMOTPEHO
4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buner caMmocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBE/ICHBI B TAOIHUIIE 7.
Tabnuua 7 — Bujsl caMoCTOsTeNIbHON Pa0OTHI U €€ TPYIOEMKOCTb
N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bu camocTosiTebHOM paOboThI
qac gac gac yac
1 2 3 4 5
N3yyeHune TeopeTuyecKkoro Marepuana
v p P 45 25 7 13
nqucuuriHbl (TO)
IToaroroBka K TEKyIIeMy KOHTPOJIIO
A YUICMY KOHTP 45 25 7 13
ycneBaemoctu (TKVY)
IToaroroBka K IpOMEKYTOIHOM
A POMEAYT 48 26 8 14
arrectaruu (I1A)
Bcero: 138 76 22 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSTENTEHOM PabOThI 00YUAIOIIUXCS TTO TUCIUIUIUHE (MOJIYITIO)

yLIe6HO'MeTO,I[I/ILIeCKI/IC MaTepHuaibl JJIA CaMOCTOSTEIbHOM pa6OTBI 06yan01111/1xc;1 YKa3aHbl B

n.a. /-11.

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUEOHBIX U3TaHUN

KommaectBo OK3CMILULIPOB B

Mudp bubnunorpaduueckas cceiika / URL ampec Oubmoreke
(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)
CagenneB U.B. Kypc obmeit hpuzuku:
[53(075)] YuebHoe mocobue B 3 1. 2014. T.1. ®O4), 'C(94), 'CU3(1)
Mexanuka. MonekynsipHas (pu3nka
CagenbeB U.B. Kypc o0uieii puznku:
VYyeOHoe nocobue B 3 1. 2014. T.2.
[53(075)] DJEeKTPUUECTBO U MarHeTU3M. BOJTHBI. PO@), TCOA, ICa3()
Onruka.
CagenbeB U.B. Kypc oOuieii puznku:
[53(075)] VYyeOHoe nocobue B 3 1. 2014. T.3. DO@), TCO1), TCU3(1)

KBanToBas ontuka. ATomMHas (pu3MKa.
®du3nka TBepAoro rena. Gu3nka aTOMHOTO




AApa U OJIEMCHTAPHBIX YaCTUI]

CagenbeB U.B. Kypc ¢pusuku: YueGHOoe

[53(075) moco6ue B 3.1. T.2. DIeKTpU4eCcTBO.
Cl12 Kone6anus u Bonnbl. BotHoBas ontuka. P0OE@), TCE8)
2008
Hponos U.E. Mexanuka: OCHOBHbBIE 3aKOHBI.
[531B83] | “P* N D oI T'C(133), TCY3(1), TIT(6)
[52(7067]5) Tpodumona T.}. Kype dusmic. 2007, ®O(3), IC(27

7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEIeKOMMYHUKAaMOHHONH ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HanmenoBanue
(http://lib.aanet.ru/) bubaunorexka ['YAII
http://Ims.guap.ru dusuka 1
http://lms.guap.ru dusrika 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENLHOTO MPOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON [JIT  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILUIMHE, TPECTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUATBHO-TEXHUYECKOM Howmep aynuropun
n/m 0a3sI (TIpu HEOOXOMMOCTH )



http://lib.aanet.ru/

1 JlexmonHast ayauTopus

2 Crnenunanu3upoBanHas 1adboparopus «MexaHuKa» 31-04

3 Crnenuanu3upoBaHHas jadbopaTopus « DJIEKTPOMArHETHU3M 32-04

4 Crnenunanu3upoBanHas 1aboparopust «OnTuka 32-06

5 Crnenunanu3upoBanHas taboparopust «kKBantoBas Ousnkar» 32-03, 32-05

10. Onenounble CpeACTBa AJIs MPOBEICHHS MPOMEKYTOUHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPEIACTBAJSA IPOBEACHUS IMPOMEKYTOYHOM aTTeCTalUH
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAcH B Tabmmue 13.
Ta6muma 13 — CocTaB OLICHOUHBIX CPEACTB JUIsl MPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMCHY.

10.2. B kayecTBe KpUTEpPHEB OIEHKM YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O0OYy4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIII
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO  TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUYECKOU
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaTn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— oOyyJaroluiicss TBEPI0 YCBOWI MPOTPaMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CIelUaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IPUMEHEHUHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJIOKEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKK W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He (OPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne mi/mm [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa I/IHILII/I<I?ai“Opa
Cemectp 1
1 OcHoBHblE KUHEMaTHUecKHe MOHATHs. KruHemaTrnka MaTepuaabHOM OIIK-1.3.1
TouKkH. CKOPOCTb U YCKOPEHUE MAaTepHaJIbHON TOUKHU

2 VY ckopeHue npu mIOCKOM KpUBOJMHEWHOM JBUKEHUU OIIK-1.3.1
3 Kunemartunka abCoMIOTHO TBEPAOTO Tena OIIK-1.¥.1
4 CBs13b TMHEWHBIX U YIVIOBBIX BEJIMYNH OIIK-1.B.1
5 O060011eHHbIE KOOPAMHATHI M CTENEHU CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 3a/1a4a KHHEMATHUKH JIJIs1 MaTepUaAIbHON TOUKU OIIK-1.V.1
7 3axonsl HeroToHa OIIK-2.3.1
8 3akonsl Keriepa v 3aKk0H BCEMUPHOTO TATOTEHUS OIIK-1.VY.1
9 [TpuHnun neTepMuHU3Ma OIIK-1.B.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-2.B.1
11 Teopema o IBM)KEHUU LIEHTpa Macc OIIK-1.3.1
12 I'paBuTaninoHHas ¥ UHEPTHASL MACCHI OIIK-2.Y.2
13 MOMEHT CuiIbl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.B.1
14 3aK0oH COXpaHEHHUs MOMEHTa UMITYJIbCa OIIK-1.3.1




15 CexTopuanbHas CKOPOCTh OIIK-1.3.1
16 PaboTa, MOIITHOCT ¥ KHHETUYECKAST SHEPTHS OIIK-1.VY.1
17 [ToreHnnanpHble U HEMTOTEHIINAIBHBIE CUJIBI OIIK-1.B.1
18 [ToTennmanpHas SHEPTHsI, 3aKOH CoXpaHeHuss Mexanudeckoit sHeprun | OITK-1.3.1
19 MoMeHT uHepIuu OIIK-1.3.1
20 Teopema IlIteiinepa OIlIK-2.Y.2
21 MoMeHT UMITyJIbca aOCOIIOTHO TBEPJIOTO TEJa OIIK-1.V.1
22 Kunernueckas sueprust ATT. Pabora u moutaocTs BpameHust ATT OIIK-2.B.1
23 [Ipunuun otHOcUTENbHOCTH [ anumnes OIIK-1.3.1
24 OkcnepumeHnTanbHble npeanocbuiku CTO OIIK-1.3.1
25 [Toctynate! DitHIuTelHA, MpeoOpa3oBanus Jlopenna OIIK-1.V¥.1
26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akoH cloxkeHus OIIK-1.B.1
ckopocrei B CTO
27 HNHuTtepBan OIIK-1.3.1
28 PensgruBucrckas nuHamMuka OIIK-1.3.1
29 WNuBapuantsl Teopun otHocutenbHOCTH. [Ipunmun skBuBasientnoctn | OIIK-1.V.1
30 HewneprnmanbHbIe CUCTEMBI OTCYETA OIIK-1.B.1
31 JudpdepennnanbHoe ypaBHEHUE KosebaHuil npykuHHOro MasitHuka, | OIIK-1.3.1
€ro pelieHne
32 Bekropnast nuarpamma OIIK-1.3.1
33 DOHeprust rapMOHUYECKUX KoJeOaHHi OIlIK-2.Y.2
34 YcnoBus BO3HUKHOBEHUS KOJeOaHU OIIK-1.B.1
35 Pu3nuecKuil 1 MaTeMaTUYECKUN MasITHUKU OIIK-1.3.1
36 3aryxaromnue KoyiebaHus OIIK-1.V.1
37 Breinyxxaennsie kosnebanus. Pezonanc OIIK-1.3.1
38 Crnoxxenue xKoseOaHuii OJHOTO HAMPABIICHUSI C OJMHAKOBBHIMU OIIK-2.B.1
9acTOTaMu
39 CrnosxeHue B3aUMHO MEePICHIUKYISIPHBIX KOJIeOaHui OIIK-1.3.1




40 Bonubl. OcHOBHBIE TOHATHUSA OIIK-1.V¥.1
41 VYpaBHeHue Oerymieii BOJIHbBI OIIK-2.3.1
42 BonnoBoe ypaBHeHue. CKOpPOCTh BOJIHBI B YIIPYTO#l cpefie OIIK-1.VY.1
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 MHTEHCUBHOCTD BOJIHBI OIIK-1.3.1
45 Dddexr Jomrepa OIlIK-2.Y.2
46 Hudpaxmus BonH. [Tpuanun [olirenca OIIK-1.B.1
47 WuTepdepeHiys BOIH OT IBYX HCTOYHUKOB OIIK-1.3.1
48 Crosiune BOJIHBI OIIK-1.V.1
49 Jlucnepcusi, rpynmnoBasi CKOpOCTb BOJH OIIK-2.B.1
50 Wneanbuelii ra3. JlaBneHue Ha CTEHKY COCYAA. OIIK-1.3.1
51 [TapameTpsl cocTOsIHUSA, TEMIIEpAaTypa. Y paBHEHHUE COCTOSTHUSA, OIIK-1.V.1
(GYHKIMS COCTOSIHUS
ol BHyTpeHHss SHEprUs neaabHOro ra3 OIIK-1.B.1
53 Pabota naecanpHOro ra3a B pa3InyHbIX TEPMOJUHAMUYECKUX OIIK-2.3.1
rporeccax
o4 [lepBoe HavaNO TEPMOTUHAMHKH. OIlIK-1.3.1
55 AnmabaTtuyeckuii mporecc. OIIK-2.V.2
56 [Mukn Kapho OIIK-1.B.1
S7 PaboTa TernioBoro aBUraress OIIK-1.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX Mpo1ieccoB, Teopembl Kapuo | OIIK-1.3.1
59 HepagenctBo Knay3uyca. Durponus OIIK-1.V.1
60 DHTpONHSI U BEPOSTHOCTh OIIK-1.B.1
61 bapometpuueckas popmyna. Pacnpenenenne bonsimana OIIK-1.3.1
CemecTtp 2
1 Hanpsx€HHOCTh 2s1ekTprueckoro nois. IIpunnun cynepno3unuu OIIK-1.3.1
5 ITorenuuman 351eKTpUYecKoro 1nojis. IIpuHnun cyneprno3uumm. OIIK-1.3.1
Teopema o nupkynsuu Bekropa E
3 ITorox BekTopa E. Teopema I'aycca nis Bekropa E OIIK-1.V.1




4 CunoBble JINHUU U 3KBUIIOTEHIIMAIbHBIE [IOBEPXHOCTH OIIK-1.B.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-2.3.1
6 Hanpsok€HHOCTS M OTEHIMAIT AJICKTPUYECKOTO JUTIONS OIIK-1.3.1
7 DNEeKTPUYECKHUI TUTIONH BO BHEIITHEM I10JIE OIIK-1.¥.1
8 [IpoBOIHUKY B 3JIEKTPUUYECKOM I10JIE OIIK-1.B.1
9 Juanexrpuku. BekTop annekrpudeckoit nHaykuuu. Teopema ["aycca OIIK-1.3.1
115t BeKTopa D
10 ['pannuneble ycioBus s BekTopoB D u E OIIK-1.3.1
11 DnekrpoémkocTh. KoHnaeHncaTopsl OIIK-2.Y.2
12 [TapannenpHOE M MOCAEAOBATEIBHOE COCTMHEHNE KOHAEHCATOPOB OIIK-2.B.1
13 DHeprus MEKTPUICCKOTO MOJIS OIIK-1.3.1
14 Onektpruyeckuil Tok. [ImoTHOCTH TOKa OIIK-2.3.1
15 3akonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnaibHon hopmax OIIK-1.V¥.1
16 3akoH Oma 1J1d 3aMKHYTOH 1Llenu OIIK-1.B.1
17 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOM 1 U dhepeHInanbHOMI OIIK-1.3.1
dhopmax.
18 MaruuTHas UHIYKIUS OIIK-1.3.1
19 3akon buo — Casapa — Jlamraca OIIK-1.¥.1
20 MaruuTtHas HHAYKIHS PSIMOTO MIPOBOJA C TOKOM OIIK-1.B.1
21 B3anMozeicTBre MpoOBOTHUKOB C TOKAMH OIIK-1.3.1
22 JIMI0JIbHBIA MarHUTHBIN MOMEHT. MarauTHoe nose koHtypa ¢ Tokom | OIIK-1.V.1
23 MaruvuTHas HHAYKIUS IBUKYILErocs 3apsiaa. Bzaumoaencraue OIIK-1.B.1
JBUKYIIUXCS 3apSI0B
24 JIBrKeHue 3apsyKeHHBIX YaCTUIl B MArHUTHOM T10JI€ OIlK-2.3.1
25 Teopema o nupkymnsiuuu Bektopa B OIIK-1.B.1
26 MaruvuTHas HHAYKIMSA TOPOUAA U COJICHOUIA OIIK-2.V .2
27 Mexannueckas paboTa B MarHUITHOM T10JI€ OIIK-1.3.1
28 MaruutHsiii notok. Teopema "aycca aiig Bektopa B OIIK-1.B.1




29 MarguTHBINA JUNOAL B MAarHUTHOM IIOJIE OIIK-1.V.1
30 Marnetuku. Teopema o mupKyssiiuu Bekropa H OIIK-1.3.1
31 SAsnenue heppomarneruzma OIIK-1.B.1
32 DneKTpoMarHuTHas: MHIYKIIUS OIIK-1.3.1
33 Camounnyknuus. B3anmuast iHIyKIus OIIK-1.B.1
34 DHeprust MarHUTHOTO MOJISt OIIK-1.V.1
35 BuxpeBoe anekTpudeckoe moiie OIIK-1.3.1
36 Tok cmemeHus OIIK-1.3.1
37 Ypaaenust MakcBeria OIIK-1.Y.2
38 BonHoBoe ypaBHEHHE 371€KTPOMArHUTHOTO MO OIIK-1.3.1
39 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH OIIK-1.B.1
40 3aKOHBI PEJTOMIICHUS U OTPAKEHUSI CBETA OIIK-2.3.1
41 KorepenTHocTh cBeTa OIIK-1.3.1
42 WuTepdepeHiys cBera OT IByX HCTOUHUKOB OIIK-2.V.2
43 Hudpakmus. [Tpuamun [tolirenca — @penens OIIK-1.B.1
44 3onb1 Openens. Judpakuus @payarodepa Ha menu OIIK-1.3.1
45 JHucnepcus cseta OIIK-1.V.1
46 JudpakuonHas pemeTka OIIK-1.3.1
47 [Tonapuzanus ceta OIIK-2.B.1
48 Crenens nonspusanuu. 3akoH Mamntoca OIlK-2.3.1
Cemectp 3

TemnoBoe nznyuenue OIIK-1.3.1

3aKOHBI U3TyYEHUsT a0COJIFOTHO YEPHOTO Tela OIIK-1.VY.1

®opwmyna Penes — J[xxunca. Pacnipenenenue [1nanka OIIK-1.B.1

dotorpdext OIIK-1.3.1

TopMO3HOE PEHTTE€HOBCKOE H3TyUeHNE OIIK-2.3.1

®oronsl. KopryckynsspHO — BOJTHOBOM AyalIu3M JJs CBETA OIIK-1.V.1




7 OS¢ dextr Komnrona. IMnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPax OIIK-1.B.1
aToMma BOJI0po/ia
8 Monens aroma o ToMricony OIIK-1.3.1
9 Mopaenb aroma o Pesepdopay. Ilocrynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.VY.1
11 Bomnsr [le bpoitns OIIK-1.B.1
12 BonnoBas ¢pyHkmms OIIK-1.3.1
13 VYpasuaenune Lpéaunarepa OIIK-1.3.1
14 CoorHouienne Heonpeaenéuuocrei I eitzendepra OIIK-2.B.1
15 MukpoyacTuiia B 0JTHOMEPHOM MOTEHIUATBLHOM siMe ¢ co-mu cTeHkamu | OIIK-1.V.1
16 MuxkpoyacTuia B TpEXMEPHOM HEMNPOHULIAEMOM MOTEHIUAIIBHOM OIIK-1.3.1
SIIUKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIbI C IOTEHI[UAIbHBIM OapbepoM OIIK-1.B.1
18 MukpoyacTuiia B HEIPOHHUIIAeMOU cdepe OIIK-1.3.1
19 IMapMoHHUYeCKHi OCIUIUTSITOP B KBAHTOBOM MEXaHUKE OIIK-1.V¥.1
20 KBanTOBBII poTaTop OIIK-2.3.1
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTHLl. [Ipuanmn [Taynu OIIK-1.V.1
23 3amoHeHHEe AMEKTPOHHBIX 00004ek. Tabnuma Menaeneena OIIK-1.B.1
24 XapaKTepUCTUUECKUE PEHTTEHOBCKHUE CIIETPBI OIIK-1.3.1
25 OHeprus cBA3U B MOJIEKYJIE OIlIK-2.Y.2
26 Pacnipenenenne @epmu - J[upaka OIIK-1.3.1
27 Pacnipenenenue boze - DiiHmTelina OIIK-1.B.1
28 OHepreTu4ecKue 30HbI B KpUCTALIaX OIlK-2.3.1
29 [TpoBOAMMOCTB MOTYITPOBOTHUKOB OIIK-1.3.1
30 CrioHTaHHBIE U BBIHYKJECHHBIE TIEPEXO0/IbI OIIK-2.V.2
31 [Tpunanun paboTsl 1a3epa OIIK-1.3.1
32 Knaccudaeckas teopus teruioemkocTs [rononra u [Ttn OIIK-1.B.1




33 KBaHTOBas Teopus TEMIOEMKOCTH DWHILITEIHA OIIK-1.3.1
34 KBanToBas Teopust Terioemkoctu Jlebas OIIK-1.VY.1
35 KonTakTHbIe siBIEHUS OIIK-1.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne /it [epeuens BompocoB (3anay) st 3auera / qudd. 3agera
P P (sana) 1 b WHNKATOpa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
Mpe/ICTaByICHbI B Tabuie 17.
Ta6ymma 17 — [lepedens TeM 111 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOI paOOThI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH pabOThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bonpocel i1 npoBeneHUs NPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Tect 1

1 BonroBas hyHKIMS NOKHA OBITh: @) TOJIEKO KOHEYHOMH;

0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OJTHO3HAYHOM.

OIIK-1.B.1

2 BriOepure npaBmiibHYy0 GOPMYITUPOBKY Ui COOTHOIIEHUS

h

HEONPENEICHHOCTEN ...

a) AE'AP>h, 6) AF-AP>h, B) AX'At>h, 1) AE-At>

OIIK-2.B.1

3 Kakoe kBaHTOBOEC YHUCJO, 3aJar0mee COCTOAHUC JJICKTPOHA B aTOME

BOJIOpPO/I,

ompezieNsieT 3Ha4eHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CouHOBOE KBAHTOBOE YHCIIO.

OIIK-1.V.1

4 Z[J'ISI P — COCTOsIHMA DJICKTPOHA B aTOME Op6I/ITaJ'ILHLII\/'I MOMCHT

a)

uMnynbca Ly paBeH:

0,6) 73, B) A2, 1) h (h — mocrosuuas ITnanka)

OIIK-1.B.1

5 depMUOHAMH ABIIFIOTCS: ) BCE pa3psyKEHHbIE YaCTULIBI, 0)

YaCTHUIBI C MTOITYLEIBIM CIIUHOM, B) YaCTHIIBI C IIEITBIM
CIIMHOM, T') HEMTpaibHbIE YaCTHUIIBI

OIlIK-2.Y.2

6 Cranmonapuoe ypasuenue llpénunarepa nmeer Bua: a) Ay+ Uy =

Ey; ©0)-—

¥

2

2 2
Ay+ Uy = By B) Ay+ TT(E—U) v=0;1)
m F

a* L ¥
—— AP+ U¥Y =1h —, rae vy =y (x,y,2); ¥ = (x,y,z,1);
Zm ot

U — norennuanpHas sHeprusi;  E - monHas sHeprus

OIIK-1.B.1




7 DneKTpoH B aToMe HaxoauTcs B d-cocTtosiHuu. Onpenenure OIIK-2.B.1
MAaKCHUMAJIBHOC 3HAUYCHHUC HpOCKLII/II/I MOMCHTA I/IMHyJII:CEI Ha
HaIpaBJICHUE BHEIIHETO MAarHUTHOTO TIOJIS:

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

8 YacTuiia B OTEHIMAIBHOMN sIMe IIMPHHOM | HAXOAUTCS B OCHOBHOM OIIK-2.V.2
COCTOSIHUH.

IT10THOCTH BEPOATHOCTH HAXOXICHHUS 4acTUIbl B HHTEepBase 0<x<I
MaKcUMajbHa IpH

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

Tect 2

1 KakoB ¢u3nveckuii CMBICI BOTHOBOM (PyHKINH? OIIK-1.B.1
a) MukpouacTuiia mpeacTaBisieT OO0 BOJTHOBOM MakeT.  0)
KBagpat Moxyns BOJIHOBOW (YHKIIUHU ONpPEIEISeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHs YacTUIBI  B) AHcCamOJIb YacTHIL
BeIIET cebs Tak JKe, Kak BOJIHA.

2 Bribepure npaBmiibHyI0 GOPMYITUPOBKY LIS COOTHOIICHUS OIIK-1.B.1
HEOINPEACIEHHOCTEN AJI YaCTULIbI JIETSIIEN BIOJIb OcH X ...
a) Ax*AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>

h.
3 Bpemennoe ypaBuenue Llpénunrepa numeer Bua: OIIK-2.Y.2
A aF A n® .
a)————=-— AY+ UY¥Y 0)— AY+U¥Y=1h
i ot 2m Zm
B‘P_
at’
2m ., o¥
B) AY+ 32 Y-U=-1h PG ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PanuanbHast II0THOCTh BEPOATHOCTH JIJISI OCHOBHOTO COCTOSTHUS OIIK-1.V.1
AJIEKTPOHA B aTOME BOJIOPOJa UMEET MAaKCUMYM TIpH: a) T = 213, 0)
r=2 B) T =1 (r — pacCTosiHKE 3JEKTPOHA 10 S/Ipa, T — MEPBhIi

-
&

060poBCKUil paanyc)

5 6. bozoHamu SBISIOTCS: @) BCEe pa3psKEHHBIE YACTHIIBI, 0) YaCTHIIBI OIIK-1.B.1
C TOJYIENBIM CIIMHOM, B) YACTHIIBI C IIETTBIM CITUHOM, T')
HEUTpAIbHBIE YACTHUIIBI

6 7. 3anI0JTHEHHOM AJIEKTPOHHON 000J0YKE COOTBETCTBYET IJIaBHOE OIIK-1.V.1
KBaHTOBOE unciio n=3. OnpeaennuTe YUCiIo IEKTPOHOB Ha ITOM
000J104YKe, KOTOpPbIE UIMEIOT OJJUHAKOBbIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

7 8. YacTHIila HaXOAUTCS B MOTCHIIMAIBHOW SIME MINPUHOH . OIIK-2.B.1
CootBerctBre Mexay uncioMm N ToYek, I7ie BOJTHOBAs (PyHKIHS
obparaercs B Hysb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITIAIUT TaK

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

8 12. CnuHOBOE THPOMAarHUTHOE OTHOIIEHUE AJIS DJIEKTPOHA PABHO: OIIK-1.V.1

g g 2s
a) 2me’ 6) ;’ B) me

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00OydYeHUsI, Ipe/ICTaBICHbI B Ta0mie 19.




Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSIONMe  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOMIUX dSTanbl (OPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4YaromnuXcs
'VAIL

11. Meroauueckue yKazaHus JUIsi 00y4arOMIMXCsl 10 OCBOCHUIO AUCUUIUINHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
marepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOM JIEKIUHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpPOOJEeM JUCHUIUIMHBI, METOJOB HAayYyHOrO I[O3HAHMSA, HOBEWUIINX
JOCTHDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIWHU. JIEKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE MPEACTaBIECHUE O JUCLUILUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JIUCIHUTLTHHAMU.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00YyUYarOUIMMCs JIEKIIMOHHOTO MaTepuana;

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHe NpO(ECCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K  MpeIMETy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO JJIsi CAMOCTOSITENIbHON pabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINe TO/IbI;

— HayuyuTCcid METOAMYEeCKH oOpalaThiBaTh MaTepHall (BBLICISATH TJIABHBIE MBICIH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JlexuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpAalMed CIaifoB U
UCMOJIb30BAaHUEM DA3laTOYHOr0 MaTepualla IpH HPOBEIEHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIFHBIX TEMATHK IO JUCIUTUIAHE.

11.2. Meroauueckue ykazaHHs sl OOyYarOIIUXCS TI0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN
[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hopM OpraHu3aluu y4eOHOro

mpolecca, 3aKII0Yaroasicss B BHITOTHEHUH 00yJaIONTUMUCS 01 PyKOBOJCTBOM IMPEIO/1aBaTeNsI
KOMIUIEKCa YYEOHBIX 3aJlaHUi C METbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOMH
JTUCIUATITMHBI, MPUOOPETEHNUS YMEHUN U HaBBIKOB, OTIBITA TBOPYECKOH JESITEIILHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHS JJIs1 00YJarOIIErocs SBIISICTCS MPUBUTHE O00yJarOIIeMCs
YMEHUH U HABBIKOB MPAKTHUECKOU JEATETLHOCTH 110 U3y9aeMOU TUCIIUIINHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUHU 00yYaroeMcsl MPAKTUIECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHue W JeTalIu3alds 3HAaHUA TPU PEHICHUHN
KOHKPETHBIX 337124,




— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATECIIBHOCTHU MBIIIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOM
U CITATIIINHEL,

- BBIpa6OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS MOJIYYCHHBIX 3HAHUHI JJIsL
BBITIOJTHEHU A Sa,Z[aHPII;'I;

— olecrniedyeHUe PalMOHAIBHOTO COYETaHHS KOJUICKTHBHON W MHIUBUAYaJIbHOU (OpM
00y4eHusl.

DYHKIMU NPAKTUYECKUX 3aHITUI:
— TIO3HaBaTeJbHAas;

— pa3BUBaroOLIas;

— BOCIIUTATEIbHAs.

IIo XAapaKTEPy BbIIIOJIHACMBIX O6yanOH_II/IMC$I SaﬂaHI/Iﬁ IO MPAKTUYCCKUM 3aHATHUAM
noapa3acIsAroTCA Ha:

— O3HAKOMHUTCIBHBIC, IIPOBOJUMBIC C MCJIbIO 3aKPCIUICHUA W KOHKPCTH3AlMU
HN3YUCHHOT'O TCOPETUYCCKOI'O MaTcpuajia;

—  aQHAIMTUYECKHE, CTABSIINE CBOCH IICIBIO TOJyYCHUE HOBOW MH(POPMAIIUN HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOPYCCKUEC, CBA3AHHBIC C ITOJIYYCHUCM HOBOM I/IH(I)OpMaI_II/II/I MyTEeM CaMOCTOSATCIIBHO
BLI6paHHI>IX MOoAXO40B K PCHICHUIO 3a1a4.

@opMBl OpraHM3allMM MPAKTHYECKUX 3aHATHHA OINpPENENSAIOTCS B COOTBETCTBUU CO
cneun(uyeckuMU OCOOEHHOCTSIMM Y4eOHOM TUCHMIUIMHBI U 1ensMu oOydeHus. OHU MOTyT
IIPOBOAMTHCS:

— B UHTEpakTUBHOM (¢opMe (pelieHue CUTyallMOHHBIX 3ajad, 3aHATUS 110
MOJICJIMPOBAaHUIO  PEAJbHBIX  YCJIOBHUM, JI€JIOBBIE WIPBl, HMIPOBOE  IPOEKTUPOBAHUE,
UMHTALUOHHBIE 3aHATH, BbI€3/IHbIE 3aHATHS B OpraHM3aluu (MIpeInpusTHs), AejoBas ydeOHas
urpa, poseBas Wrpa, IICUXOJIOTMYECKHN TPEHHMHI, KEHC, MO3TOBOM WITYpM, TpYIIOBBIE
JUCKYCCHH);

— B HE MHTEPaKTUBHOM (hopme (BBINOIHEHHE YIpPaKHEHUH, pEelIeHHe TUIOBBIX 3a/ad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYToe).

Metonuka npoBeleHUsl MPAKTUYECKOTO 3aHSATHS MOXKET OBbITh pazIU4HOM, MpPU ITOM
BaXHO JIOCTHKEHHE 001eH e/ AUCIUTLITNHBIL.

TpeboBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUIN

[IpakTHyeckue 3aHATUS TPOBOJATCS B BHUAE OOCYKICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KypCe U B BUJE
pa3bopa BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYACHTOB IIPH OCBOEHUH MaTepuaa.



Meronuueckne yKazaHUS [0 TPOBEICHHIO NPAKTUYCCKUX 3aHATHH TPUBEACHBI B
CIEMYIONMUX MOCOOMsIX uMMermmmxcs B Oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHJIE:

1. Mexanuka. Konebanust u Bonnsl. Tepmonunamuka. Coopuuk 3amau //M.1. Kopanenko,

10.A. Ky3uenos, M.H.Kyns6uiikas, H.I1.JIaBposckasi, H.H.JIutBunosa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, .E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 10.H.
[apes, B.b.1llanun, b.®.1ludpun, C.A. Hlepdbak 2010. 84 c.

2. DnextpuuyectBo. Marnetusm.  Omnruka. CoOopuuk 3amau. /M. Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrskoB. IO.H. Lapes, b.®.lludpun, C.A.
[Mepbak 2013. 80 c.

3. KanroBass ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, 1O.H.
[apes, C.A lepbak, 2004, 56¢.

11.3. Metoauueckue ykazaHusi A7 OOY4YarOlUXCSl IO BBIMOJHEHHUIO JIaOOPaTOPHBIX
pabor
B xoxme BblnosiHEeHUs 1a00paTOpHBIX padoTa OOyyarolUICs JODKEH YIIyOuTh u

3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIA/JETh COBPEMEHHOW METOJUKON M TEXHUKOUN
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTHKOH 0Oydaromerocs.
Brimonaenne n1abopaTOpHBIX padOT COCTOMT U3 3KCIIEPHUMEHTAILHO-TIPAKTUYECKON, PacyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BeinonHenue 51a60paTopHBIX paboOT OO0y4aromUMCs SIBJISETCS HEOTHEMJIEMOM YaCThIO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod y4yeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
o0ecreyrBaroIuM pelIeHUe CIeyIOIIX OCHOBHBIX 33a/Jau y 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI,

— 3aKperuvieHue, pa3BUTHE W AEeTalu3alus TEOPETUYECKUX 3HAHUW, MOJY4YEHHBIX Ha
JICKITUSIX

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajanue u TpeGOBaAHMS K MPOBEICHMUIO J1a00PATOPHBIX PadoT

B Teuenue cemectpa KaXIblii CTYJAEHT B COOTBETCTBHHU C pabodyeil MporpaMMmoin Io
nucturinae du3rka JOJDKEH BBIMOIHUTH OINpEIeIeHHOE YHCIIO JJabopaTopHbIX paboT. Ha
KOKIYI0 JIabopaTOpHyI0 paboOTy IUIAaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJIHCHUE HW3MEPECHHM, W OAHO — Ha 3ammTy otuyera. OTUeT MUIIeTCS HE BO BpeMs
3aHATHH, a JOMa WK B OUOJINOTEKE.

B nagane cemectpa 10 Hayana 3aHATUN CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE O0€30MaCHOCTH IMPHU MPOBEICHUM JTabopaTopHbIX paboT mo ¢usuke. [IpoxoxaeHue



UHCTpyKTaxa (UKCUpyeTCsl B CHEIHAJIbHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbCsl.

B nabGoparopuro CTyA€HTHI NOJDKEH NPUXOIUTH MOATOTOBIEHHBIMH K Ha3HAUYECHHOU
pabote. Heobxonumo 3apanee mpoynTaTh OMMCcaHue pabOThl M TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIOLIEr0 pasjena Kypca. He 3a0biBaiiTe 0 pEKOMEHIOBAHHOH JuTeEpaType U
00s13aTeNIbHO MOIyYnTe B OMOIHOTEKE BCE MOCOOMS, BBITyCKaeMble Kadeapoil.

BoinonHAThE paboTy CTYIEHTY pa3pelaercs, JUllb [0CNIe JOMyCcKa, MOJIYy4eHHOIO Iocie
Oecenpl ¢ npenoaasaTenieM. IIpenogaBaTens JOMKEH yOEIUTHCS, UYTO CTYAEHT IOHUMAET:

KaKue sIBICHUS OH OyAeT HaOJIt01aTh U UCCIIE0BATh;

Kakas 11eJIb TIepe]l HUM TOCTaBJICHA,

KaKUMU puOopaMu 1 KaK BEIyTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOJAUTH SKCIIEPUMEHT.

[TosmydeHHBI 10MycK K paboTe 0TMEUYaEeTCs IpernoaaBaTesieM B )KypHalle.

B mpomecce BbImomHEeHHs J1a0OpaTOpHO PabOTBI HYXKHO OO0S3aTENbHO 3aMOIHUTH
IPOTOKOJI U3MEPEHHI. Y KaXKIoro CTyJIEHTa MPOTOKOJ H3MEPEHHH IOJIKEH ObIThb CBOM;
BEJICHUE OJHOTO MPOTOKOJA HECKOJIBKUMHU CTYJIEHTAaMHU BMECTe He Jomyckaercs. [Iporokon
BeneTcs Ha ucTe popmaTta A4. B mpoToKosie TOKHO OBITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp JadOpaTOpHON paboThl B COOTBETCTBHH C
METOJUYECKHUM ITOCOOHEM;

dbamuHsi, THULMAIB! CTYJAECHTa U HOMEP TPYIIIIBL;

(bamMuIMs 1 MHULMABI IPEToAaBaTeNs;

TabJIMLa TEXHUYECKUX XAPAKTEPUCTHK M3MEPHUTENbHBIX NMpHOOpOB (Ha3BaHHE NpuOOpa,
pabounii 1uanasoH, ieHa JeJIeHUs, KJIAcC TOYHOCTH U JIp.);

napaMeTpbl YCTAHOBKH, Ha HEN yKa3aHHBIE;

pe3yIbTaThl U3MEPECHUN;

JlaTa v MOATNCH CTY/ICHTA.

Bce 3ammcu TOMKHBI BECTHCH ABTOPYYKOW, IMAPUKOBOM, KaNWJUIIPHOM WIIM TEIEBOU
pYYKO#. 3anvch HAOMIOICHUN U JaHHBIX KapaHJIalloM HE TOMYCKaeTCs, KapaHJalloM MOKHO
JMIIb YePTUTH Tabnuibl U rpaduky. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPENUCHIBAHNE
UX B KOHIIE 3aHATHS HAUUCTO HE PEKOMEHAYETCs; 3TO HEHYXKHas TpaTa BpEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OUIMOKY IpH nepenucbiBaHuu. CTapaTelbHOCTh U aKKypaTHOCTb
Jy4IIe MPOSIBUTH MPU OPOPMIIEHUH OTUETA.

[To okoHYaHNM U3MEPEHHI MPOTOKOJ 00s3aTENHFHO TAETCS HA MOAMKCH MPEI0IaBaTelIio.
be3 oToil moamMCcH TPOTOKON CUMTACTCS HEACUCTBUTEIbHBIM. lloamuck cTyaeHTa B
MPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE MPOBEICHHBIC H3MEPEHHS, a TOIIMKCH
IpernoaBaTelis O3Ha4YaeT, YTO padoTa JEHCTBUTEIHHO BBHIOIHAJIACH U YKa3aHHBIC 3HAUCHUS
JNEHCTBUTENBHO MOJYYEHbl UMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MMPOTOKO.

[To pesynbraraMm, 3apUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUM, CTYJEHT JI0Ma MHILIET
OTYET M 3alUIaeT ero Ha cienyronieM 3ansatuu. [Ipu 3amure oTuera MOryT OBITH 3aJaHBI
JI00bIe BOMPOCHI 1O TEOPUU H3YYAa€MOIO SIBJICHUS W MO TMOJYYEHHBIM pe3ylibTaTaM. 3a
NPUHITHIA OTYET MPEToaBaTeh BBHICTABISET CTYACHTY OIEHKY M IOCJIE€ ATOTO COOOIIaeT
HOMEp U Ha3BaHUE CIIeAYIONIeH JabopaTopHOi padoTHI.

Crpykrypa u popma otuera o 1adopaTropHoii padore



OTyYeT NOoMKEH coaepKaTh CIECIYIOIIUE Pa3aeibl:

1. Ilenb paGoOTHI.

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

2. Onucanue 1a6OpPaTOPHON yCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO  ObITh  KpaTkuM.  CrenyeT — OrpaHUYMTHCA
(GYHKIMOHATBFHON WM SIEKTPUUECKOM cXxeMol ycTaHOBKH. He Hy)XHO MPUBOIUTH BHELTHETO
BUJa npubopos. lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT U NEPEUUCIUTh U3MEPUTEIIbHBIE
npuOopbl B TaOJMIE TEXHUYECKHX XapAaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOIA
U3MEPEHHM.

3. PaGouue Gpopmysbl.

PaGounMu Ha3pIBalOTCS TOJMBKO T€ (POPMYIBI, MO KOTOPBHIM HEMOCPEICTBEHHO
NPOM3BOJATCS BBIUYUCICHUS UCCIeAyeMbIX BenuunH. CieBa B popMyse TOHKHO CTOSThH TO,
4TO CJENyeT OIpEeNeauTh, CIpaBa - TO, YTO M3MEPsUIOCh B paboTe WM u3BecTHO. Bce
IPUBEACHHBIE POPMYJIbI TOJKHBI ObITH TPOHYMEPOBAHBI.

BoiBoa hopMyn u poMeKyTOUHbIE BBIPAKEHUS B 3TOM pa3jiesie MPUBOAUTH HE HYXHO.
@opmynbl 71 BBIYHCICHHUS TMOTPENTHOCTEH W TMPOBENCHUS MaTeMaTU4ecKol o00paboTKu
pe3yIbTaTOB U3MEPEHUM B 3TOM pa3jiesie TOKE HE IPUBOISATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B »TOM paszpmene ordera JOHKHBI OBITH MPUBEIACHBI BCE M3MEPECHHBIC W BHIYHUCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BUJE HAIVSAHBIX Tabmuu. B
IPUBOJMMBIX 3HAUEHUSX HEJb3sl OCTABIIATH JIMIIHUE NECATHUYHbIE pa3psiabl (1moapoOHee 00
3TOM MoieT peub HUXKeE). B pabore MOXkeT ObITh HECKOJBKO 3aJjaHHil, BCE OHU JIOJKHBI
OBbITh IPUBEJICHBI B 3TOM pa3zJiee.

5. Ilpumepsl BBIYMCIEHUN.

B sTom pasnerne ordyeTa MODKHBI OBITH MPUBEIEHBI MOAPOOHBIE TPUMEPHI BBIYUCICHUN
Mo Kaxmoil paboueit ¢opmyne. He HYKXHO NpPUBOAWTH BCEX BBIUMCICHHM, BIIOJTHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0i (opMyie. DTOT pa3aen HyKeH Ui TOTO, YTOOBI
npenojaBaTelito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSX WIM HM3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpenHoCcTen.

B »stomM paznene ordera OJKHBI OBITH MPEACTaBIEHBI (POPMYJIbI, MO KOTOPHIM
MPOBOAMIIACH MaTeMaTH4eckas oO0paboTka pe3ynbTaToB U3MepeHUi. J{OMKHBI OBITH
BEIBEJCHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTHCH CHCTEMATHYECKHE W CIydalHbIC
MOTPEUIHOCTH M MPECTABIECHBI IPUMEPHI BEIYUCICHUI MO KaXA0W U3 HUX.

DTOT pa3zen oTdeTa CaMblii CHOXHBIA A CTyAeHTOB. [lo Hemy Oombine Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuoOok. Teopust morpemHocTeil 00bIYHO ObIBaeT HaMKMCaHa
JUISL TIOATOTOBJIEHHOIO YMTATelNs, 3HAKOMOrO C BbICIIEH MaTeMaTukoil. B Hacrosmem
NOCOOMH aBTOPHI MOCTAPAIMCh OCTABUTH JIMILB CAMOE Ba)XHOE MO ITOM TEME M U3JI0KUTH
Marepual 1o BO3MOKHOCTHU ITPOCTO.

7. I'padpuku ¥ pUCYHKH.

HeGonpmme rpadmkn u puCyHKH pa3MeNIaroTcsl B TeKcTe, a Oonpmine - Gopmara A4 -
MPHUBOJIATCS HA OTICIBHOM JHCTe. B J11000M ciy4ae OHU JOJDKHBI OBITH TOJIMUCAHBI H
MPOHYMEPOBAHBI, HA HHUX JOJDKHBI OBITh CCHUIKM B TeKcTe oTdueTa. ['paduku o0s3aTernbHO



BBITMIOJHSIOTCS HAa MHJUTUMETpPOBOM Oymare. Ha kaxkaol ocu JOMHKHO OBITH 00O3HAUEHO,
KaKas BEJIMYMHA M B KAKUX €IMHULAX BIOJb HEE OTKIaJpIBaeTcsa. Ha camMux ocsAx JOJIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MepeHHbIe Ha OMNbITE 3HAYCHUS
MOAMKUCHIBATE HA oOCAX He ciuenyeT. Ha rpaduk o00s3aTenbHO HAHOCATCS — BCE
AKCIIEPUMEHTAJIbHBIE TOYKU, U MPOBOJUTCS COEAMHSAIOIIAs MX JUHUA. OKOJO OJHOW WiIn
HECKOJIbKUX TOYEK OTKJIAJbIBAIOTCS CUCTEMATHYECKHE IMOIPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHuil (moapoOHee 00 3TOM MOMAET peyub HUKE).

8. OKoHUYaTeNbHbIE PE3YJIBTAThl, UX 00CYKIEHNE, BEIBOJIBI.

B »TOM pasnmene oruera HY)XHO TOABECTH HWTOT MpoJeTaHHOW paboTel. Cremyer
HaIMCATh, KAKWE MOJTYYEHbI BEJIMYUHBI, U C KAKUMU [TOTPELIHOCTIMU.

Ecnu u3mepenus npoBOIMIMCH PA3HBIMU METOJAMH, TO 00S3aTENIbHO HY>KHO CPAaBHHUTH
3TU pPe3yJIbTaThl U MX IMOrPEIIHOCTH, CAENATh 3aKIIOYEHUE, KAKOM METOJ Jy4lle, TOYHEE,
yaoOHee.

Ecnu u3BecTHO TaOIMYHOE 3HAYEHUE W3MEPEHHOH BEIWYMHBI, TO HYKHO 0053aTEIbHO
CPAaBHUTH €T0 C MMOJTYYEHHBIM Ha ONbITE 3HAYCHUEM U J1aTh apryMEHTHPOBAHHOE 3aKII0YEHHE
00 uX COBIAJCHUH UJIM HECOBIIACHUHU.

Ecnu B paGote 3HaueHus OAHON M TOW K€ BEITMYMHBI TIOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTH PpE3yJbTaThl HYXHO 00s3aTeNbHO CPaBHUTh M JaTh
apryMEHTHPOBAHHOE 3aKII0YCHHE 00 UX COBIACHUH WJIM HECOBMAICHUU.

B ciywae, xorma Mexay CpaBHUBAa€MbIMU BEIMYMHAMU HMEIOTCS HEIONYCTHUMbIE
PacX0XkIE€HHUs, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAINOIOKEHHE O
BO3MO>XKHBIX PUYMHAX 3TOI'O HECOBMAICHUS.

Ecnu B paboTe cTaBUIOCH LIENBIO IPOBEPUTH KaKOW-TO (PU3MUECKUN 3aKOH UM U3YUYHTh
SBJIEHUE, TO B JAHHOM pa3jeiie HeoOX0IuMO J1aTb 0OOCHOBAHHBIM OTBET HA MOCTABJICHHBIN
BOIIPOC.

BBIBO/T TOMKEH COOTBETCTBOBATH LIEH PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PAaTOPHOIi padoTe

OtyeT 10 1abopaTOpHON pabOTe MOJIKEH BBITOIHATHCSA Ha THCTaX ¢popmara A4. 3amucu
Ha JINCTaX BEIYTCS TOJBKO C OAHOW CTOpoHHI. [lo Kpasim nucTta MoJDKHA OBITH OCTaBJICHA
pamka mupHHONM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HYKHO, HO H
3acTylaTh 3a Hee He clieqyeT. B paMke B BEpXHEM I0J€ HYXHO JIMIIb ITOCTaBUTh HOMEpP
cTpaHulbl. [IpoHyMepOoBaHHBIMU JIOJKHBI OBITH BCE JIUCTBI OTYETA, HaYMHAs C TPETHETO.
I1epBblil TUCT — TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJ U3MEPEHUI, HE HYyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Eciau Bbl ncnonb3yere uykue 3aroToBKH, TO OyAbTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» ONMIMOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOW Mepe OTHOCHUTCS K (GopMysaM, KOTOpbie Bbl mogcMoTpenu y Koro-To, a He BBIBEIH
camu. Jlyume cnpocuts npenojaBaresns. OH MOJCKAXKET UM TPOBEPUT, MPABHIIBHO U y Bac
MOJIYYHIIOCh.

TutynapHbINA THCT PpabOTHI MOKET OBITH HAMKMCAH OT PYKW WJIM Hale4yaTaH Ha MPUHTEPE.
DIIEKTpOHHAs BEPCUsI TUTYJIBHOTO JIMCTa HaxoAauTcs Ha caute I'Y Alla.

Meronuueckne yka3zaHHs 110 BBIITOJTHEHHIO Ta0OpaTOPHBIX pabOT MPHUBEACHBI B CIEAYIOIINX
nocoOusx nmerommuxcs B oubnmoreke ['Y AIl B HarledaTaHHOM 1 JIEKTPOHHOM BHJIE:



4. Mexanuka. Konebanust u BosHbI. MounekymnsipHas ¢usuka. JIabopaTopHBI MPaKTHKyM
//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. IIpunumnko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

5. DnextpuuectBo W MmarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, 1.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
Hludpun, 2010,84 c.

6. BonnoBas ontuka Jlabopatopusiii mpaktukym //E.H. Kornmkos, W.II. Kpekrtynona,
H.IT.JTaBpoBckas, FO.A. Houkosa, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusiii npaktukym //I.A. BecuuueBa, 1.1 Kosasnenko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. llIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OyJaOMIMXCS MO MPOXO0XKIESHUIO CAMOCTOSTEIHLHOM
paboThI

B Xoj¢ BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIOIIHIICS BBIOIHSIET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpPENoAaBarelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBIMOJIHEHHSI CaMOCTOSITENbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboOYero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTU B MEPUOJ OOY4YEHMs, IOMOIaeT MOJIYYUTb HABBIKM IIOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiamMM,  HAlpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paloTy
00yYaromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (1 00y4aromuxcs
10 3204HOU (hopMe 0OyUeHUs).

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH TNPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aronuxcsi, OCYIIECTBIIEMOT0 B TEUEHHE CEMECTpa C ILIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCITATIITUHBI.

OcHoBHBIMU (paKTOpaMH TEKYIIETO KOHTPOJISA 3HAHUN OOYYarOIIUXCS SIBISETCS YCTHBIN
OMpPOC Ha JEKIMOHHBIX WJIM TPAKTUYECKUX 3aHATHAX, 3alliTa JIa0OpaTOpHBIX padoT.
CpeactBaMu TEKyIIEro KOHTPOJS MOTYT ObITh Oecenpl TMpemojaBaTeNss M CTYIEHTa,
KOHTPOJIbHBIE BOITPOCHI U 3aJaHUSI.

Pe3ynbTarhl TEKylIero KOHTPOJIS YCIEBAEMOCTH CIYKAT OCHOBOMW NI IPOMEKYTOUHOM
aTTECTAIlMU: TOJYyYEHHUs 3a4eTa WM JIOMyCKa K dK3aMeHy Wi Tu(depeHIInpoBaHHOMY 3a4eTy
1o y4eOHOM JUCIUILTHHE.

B teuenue cemectpa mia momycka K K 9K3aMeHy WM U EepeHITMPOBAHHOMY 3a4eTy
CTYJEHTY HEOOXOIUMO cIaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PaboOT.

11.6. MeToauveckue yKa3aHUs IS OOyYJaIONIUXCS MO MPOXOKIACHHUIO MMPOMEKYTOTHON
aTTeCTalUU.



[IpomexxyTounass  arrecranust  oOyyaroIIMXCs  MpeAyCMaTpHBaeT  OICHUBAHUE
MIPOMEKYTOUHBIX W OKOHYATEIBHBIX PE3yJIbTaTOB OO0y4YeHHS 1O auciumuinHe. OHa BKIIIOYACT B
cebs:

— 9K3aMeH — (opMa OLEHKH 3HAaHWH, IOJYYECHHBIX OOYYAIOIIUMCA B IIPOLIECCE
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ, SK3aMCHAIIMOHHOW CECCHMM W 3aBEPINACTCS AaTTECTAI[MOHHON OIICHKOW «OTIIMYHOY,
«XOpOIII0», «YIOBICTBOPHTEILHO», «HEYIOBJICTBOPUTEIBLHO». DK3aMEH MOXKET HPOXOIUTh B
BUJIE YCTHOTO OTIPOCa WU TECTUPOBAHMSL.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnuce BHEcCHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




