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AHHOTaUs

Hucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIEIO 00pa30BaHUS
10 HampaBJeHHIO NOAroToBKW/ cnenuaibHocTH 11.05.01 «PaguosnekTpoHHBIE CHCTEMBI U
KOMIUIEKCBI» HANpaBlIEHHOCTH «Palnod/eKTpOHHbIE CHUCTEMBl Mepefaud HHPOpMaI.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniauHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUMI!

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPa0aThIBATh CTPATETHIO ACHCTBUI

OIIK-1 «CrniocobeH mpeCcTaBUTh aJICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHWUH HAyYHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTHUKN»

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IIpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanrie AMCUMIUIMHBI TpPEayCMaTpUBAeT CleAylomue (QOopMbl OpraHu3aliu
y4eOHOTO0 Tpoliecca: JISKIUH, TJabopaTopHbIe padOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTyieHTa, KOHCYJIbTaIlHH.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mmast TpyJ0eMKOCTh OCBOCHHMSI JHUCUUIUIMHBI cocTaBiisieT 14 3aderHbix enuHul], 504
qaca.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPEICTaBJICHUE BO3MOYKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI O0YYAIONIUICS JOJDKEH 00J1a1aTh CIICAYIOIIUMH
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kon n
Kareropus (rpymnna) Kon u HaumeHoBaHue HHIUKATOPa
HanNMEHOBaHUE
KOMIIETEHIINHU OCTHIKEHUS KOMIIETEHIINU
KOMIIETEHIIHHU
VK-1 Cnocoben
OCYILIECTBJIATH
KPUTUYECKUHN
a”HaIN3 VYK-1.3.1 3HaTh METOIBLI CUCTEMHOI'O U
POOJIEMHBIX KPUTHYECKOTO aHaIu3a; METOAUKHI
YHuBepcanbHbIE N . o
CUTyalHil Ha pa3pabOTKHU CTpaTeTruu AEHCTBUN TS
KOMIIETEHIIUHU

OCHOBEC CUCTCMHOI'O

BBIABJICHHA U PCHICHUA HpO6J'ICMHOI71

OJX0Aa, CUTyaluu

BbIpabaThIBaTh

CTpaTeruio

NEeUCTBUHI

SIEI;;;;;;SEO&H OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE 3aKOHbI

aJIeKBATHYIO IIPUPO/IBI U OCHOBHBIE (PU3NYECKUE

COBpEMCHHOMY MaTEMaTHYECKHUE 3aKOHBI

YPOBHIO 3HaHMi OIIK-1.¥.1 ymeTs npuMeHsTh pu3NYECKue
OBIENPOheCCHOHATBHBIC | HAYUHYIO KapTHHY 3aKOHBI M1 MaTEMaTH4ECKH METOJIbI JUIs

KOMIICTCHIIN N

MHpA Ha OCHOBE
3HAHUSA OCHOBHBIX
IMOJIOKCHUI,
3aKOHOB U METOJ0B
CCTCCTBCHHBIX HAYK
1 MaTeMaTUKH

peIIeHus 33/1a4 TEOPETUICCKOTO U
MPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BnageTs HaBBIKAMHA
UCIOJIb30BaHUS 3HAHUN (DU3UKH U
MAaTEMaTHKH TIPU PEIICHUU MPAKTUISCKUX
3a1a4

2. Mecro nucuumanssl B ctpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:

Jluneiinas anreOpa

Maremarnueckuii aHaiau3

Teopus BepossTHOCTEN

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia HaHHOﬁ JUCHUIIIMHBI, UMCIOT KakK
CaMOCTOATECIIbHOC 3HAYCHHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUYCHUH APYTUX AUCHUILINH:

— OJJICKTPOHHKA




— OJJICKTPOTCXHUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIMHBI, TPYJAOSMKOCTH OTACIbHBIX BHIOB Yy4eOHOM
paboTHI IO TUCHHUIUIMHE (M paclpeieieHUue ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI
. TpynoeMKoCTh Mo cemecTpam
Bun yueGHO#I paboThI Bceero Nol N N3
1 2 3 4 5

Oobwasn mpyooemKocmeo OUCUUNIUHBL, 14/ 504 5/ 180 4/ 144 5/ 180
3E/ (4ac)
AyoumopHhuie 3anamus, BCETO 4ac. 204 68 68 68
B TOM YHCIJIE:

nexuu (JI), (gac) 102 34 34 34

npaktudeckue/cemunapckue 3aastus  (113), 17 17

51 17

(dac)

naboparopusie padbotsl (JIP), (dac) 51 17 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 108 36 36 36
Camocmosmenvnas paboma, Bcero (dac) 192 76 40 76
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amer (3auer, Judd. 3auq, JK3., OK3.
DK3.*%*) OK3.

*

*
IIpumedanue: xaHaUAATCKHI YK3aMeH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIINHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cemectp 1
Pazzen 1. Mexanuka 11 8 7 25
Paznen 2. KoneGanust 1 BOJHBI 11 6 7 25
Pasnen 3. MosexkynspHas Gpu3uka 12 3 3 26
Hroro B cemecTpe: 34 17 17 76
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 13
Paznen 5. Maraetusm 11 8 6 14
Paznen 6. Onrtuka 12 2 3 13
Hroro B cemecTpe: 34 17 17 40
Cemectp 3




Pasnen 7. KBauToBas onrtuka 11 5 7 25
Pasnen 8. KBaHTOBast MexaHHKa 11 9 3 25
Pasnen 9. Craructudeckas Gpusuka 12 3 7 26
Hroro B cemecTpe: 34 17 17 76

1.1. Coneprxanue pa3ziesioB ¥ TEM JICKITUOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasgena

HasBanue u COACPIKAHNEC Pa3aCIOB U TEM JICKIIMOHHOI'O ITMKJIa

Pazgen 1.

Mexanuka

IIpeamer wmexanuku. Mexanuyeckoe pABwxkeHue. [lonsTue
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOW MEXAaHUKE. YPaBHEHUS
JIBWXKEHUs. ['paHMIBI  NPUMEHUMOCTHM  KJIACCHYECKOM  MEXaHUKH.
PenstuBuCTCKAs U KBAaHTOBAsI MEXaHUKA

Kunematuka nBwxeHHs MarepuaibHOM TOUYKH. CKOpOCTh U
yckopenue. HopmanbHOE M KacaTelbHOE YCKOpeHMs. Paauyc KpHUBHU3HBI
Tpackropuu. OCHOBHAas 3ajlaya KUHEMAaTUKUM MaTepUalbHOM TOYKH.
KunemaTtuka neukeHus aOCOIIOTHO TBEPAOro Tena. Bpamienue TBepaoro
TeJla BOKPYr HEMOJBHM)KHOW OCH. CBA3b JIMHEWHBIX U YIJIOBBIX BEJIWYUH
MIPU BpallaTeIbHOM JBUKEHUU.

WNuepunaneupie  cucreMbl  oTcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUUECKOM JuHAMUKKW - 3akoHbl HbroToHa. OcHOBHas 3ajaua
JUHAMHUKU MaTepHallbHOW TOYKU. HewHepuuaibHble CUCTEMBI OTCYETA.
Cunpl uHepuuu. 3aKoH coxpaHeHMs umiyibca. LleHTp Macc u ero
nBwxxeHue. Cucrema 1LeHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »HEprus.
[Tons cun. KoHcepBaTWBHBIE W JAMCCUIATUBHBIE CHIIBL. Y CIIOBUE
MOTEHIIMATBHOCTH  TIOJIA CWJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[lorenuumanbHass sHeprus cucrembl. CBs3b MEXIY NOTEHIMAIbHOU
SHEpPrUe U TIOJIEeM KOHCEPBATHBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHu4yecKkol 3Heprun. CUCTeMbl EUHULL.

MOMEHT cuiibl 1 MOMEHT UMITyJIbca. Y paBHEHHNE MOMEHTOB. 3aKOH
COXpAaHEHUS] MOMEHTa HMITyJdbca. MOMEHT HMMIYJbCa TBEPIOTO Tela
OTHOCUTEJIbHO HEMOJABMXKHOW ocu. MomeHT wuHepuun. OCHOBHOE
yYpaBHEHUE JAMHAMUKH BpALATEIbHOTO JBM)KEHHS TBEpAOro TeJja.
Kunernueckass SHeprus BpaLAKOIIErOCs TBEPAOrO Tena. Y pPaBHEHUS
JIBUJKEHUSI M YCIIOBUSI pABHOBECHS TBEPAOTO Tea.

[Tpunnun otHOcUTenbHOCTH ['anmues, nmpeobpazoBanus [ amumes.
[Toctynatel cnenuanbHON Teopun OTHOcUTedbHOCTH. [IpeoOpazoBanus
Jlopennia u cneactBusi u3 HUX. OCHOBBI PENSITUBUCTCKOM MEXaHUKH.
WNutepBan, ero MHBapHaHTHOCTh. PenstuBuctckuii umnyiasc. OCHOBHOE
YpaBHEHHE PEJSITUBUCTCKOW  JUHAMHUKWA. KuHETHYecKas dHeprus
peNSATUBUCTCKOM yacTulpl. CBs3b Macchl W 3Hepruu. CBs3b MEXIy
SHEPTUEeH W HUMITYJIbCcOM dYacTuilbl. OCHOBHBIE HIeW OOIeH Teopun
OTHOCHUTEJIBHOCTH

Pazpnen 2

duznka KojaedaHu U BOIH
I'apmoHnueckuit u QHTapMOHUYECKUU OCLIUJUIATOP
(MaTeMaTU4yecKUil MasTHUK, (QU3UYECKHH MasTHUK, KojeOaHus TOJ
neiictBueM ynpyroil cuisl). Cnoxenue konebanuil. Pu3ndyeckuil CMbICH




CIIEKTPAITLHOTO pa3oKeHHUS. Huddepennmanbproe ypaBHEHHE
kosnebanuii. CBoOomHBIE, 3aryxarommue KoyiebaHus. BvIHyXIeHHBIC
koseOanus. Pezonanc.

Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonHoBoe ypaBHenue. [IpuHuun cynepno3uuu. JHeprus
BoJIHBI. [loTOK 3Heprun. InTeHcHBHOCTH BOJHBL. CTOsT4ast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM BOJHBI. D dekT Jlommepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonekynsipHas ¢puznka

TepmoauHaMuveckne cOCTOSHUS U mporecchl. [lonsTre GpyHKIuu
cocrosiHusl. Buytpennsisi sneprus. KonuuectBo Ttermsiorel. Pabora Tena
npu U3MEHeHHH ero oObema. IlepBoe Hadano TEpMOIUHAMUKH.
Temnepatypa W BHYTpPEHHSISI OJHEpruss Kak (QYHKUIHUS COCTOSHUA.
TemnoemkocTb. DHTpomnus. BTopoe u TpeTbe Hadasna TEPMOIAMHAMUKH.
Teopembr KapHo. 3akoH Bo3pactanus sHTponuH. [lopsmok u Gecropsiiok
B ipupoze. TepmoauHamMuueckue GyHKINH.

WneanbHplii ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSIS HSHEprus,
TEIUIOEMKOCTH, ypaBHEHHe anuabarel, paboTa TpH  Pa3TUYHBIX
npoueccax, 3HTponus). BeposatHocts u (uykryauuu. Pacmpenenenus
MakcBemia. CkopocTH TEIJIOBOro JBHKEHUS Moiiekyn. CpenHss
KUHETHYeCcKasi 3Heprusi MoJieKyja. OCHOBHOE ypaBHEHUE KHHETUYECKOU
TEOpUU HJcallbHbIX razoB. Pacmpenenenue bonblMana. DHTponus H
BEpOSTHOCTh. Da30Bble pPABHOBECHS M IPEBpAIICHUS. DJIEMEHTbI
HEPABHOBECHOM TEpPMOAMHAMUKH. SIBIECHUS NEepeHOca, KUHETHYECKHE
apinenus. KoHneHcupoBanHoe cocTostHue. KuHemaTuka W JuMHaMMKa
JKUJIKOCTEH U ra30B.

Pasnen 4

DNEeKTpUYECTBO.

DJIEKTPOCTAaTUKA B BaKyyMe. 3aKOH COXPaHEHUS JIEKTPUIECKOTO
sapsima. 3akoH Kynona. Cucrtems! enunun. IIpuHnun cynepno3unum.
Cucrembl 3apspKEHHBIX 4YacTULL. OJeKTpudeckuil nunosb. PabGota cun
BIIEKTpOCcTaTH4YeCKoro  mois. TeopemMa 0  IUPKYJISUU  BEKTOpa
HanpsokeHHOCTH.  [loTeHIManbHOCTh  3JEKTPOCTATHYECKOrO  IOJIS.
HanpskeHHOCTh M MOTEHIUAN IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema ['aycca nns 37€KTpOCTATMYECKOrO IO B BaKyyMe.
[I[pumeHenune Teopemsl ['aycca k pacueTry Mmosneu.

DnexTpocTaTHKa B BemecTBe. Tumnsl nuanekTpukoB. [lonspuzanus
TURIeKTpUKOB. CBOOOIHBIE M CBA3aHHbIE 3apsjbl. JludnexTpuyeckas
BOCIIPUUMYHMBOCTD. JlMdneKkTprueckas MPOHUIIAEMOCTb. DJIEKTPUUYECKOE
cMmenieHre (MHAykuus). Teopema [aycca Juis 3JeKTpUUYECKOrO TOJS B
JTURJIEKTPUKE. Y CIOBMSI Ha IpaHULE pa3jiena ABYX AUdJIeKTpukoB. [lone
BHYTpM TMPOBOJHMKA M y e€ro mnoBepxHocTH. OOmas 3ajgada
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropbl. OHeprust CHCTEMBI JJIEKTPUUECKUX 3apsJIOB.
OHeprus 3apsoKeHHOro mnpoBojgHuKa. OObeMHas IJIOTHOCTh 3HEPTUu
AIIEKTPUYECKOTO IOJIS.

VYcnoBus CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKa. YpaBHEHHE
HENPEPBIBHOCTH. JIEKTPOJABIKYILAs cwiIa. HenmoTeHuuanabHOCTh MO
CTOpOHHUX cwi. 3akoHbl Oma m J[xoynsa-JleHna B HMHTErpanbHOM M
JuddepeHaIbHoN popmax.

Pasnen 5

DneKTpoANHAMUKA
MaruaurocTaTtuka B BEIIIECTBE. HamaramueHHOCTb.

MonekynspHble TOKH. MarHuTtHas BOCHPUUMYHMBOCTH. MarHutHas




npoHunaemMocts. HanpsbkeHHOCTs MarHuTHOro mnoiid. /umamarsHeTukw,
napaMarHeTHKd, (QeppoMarHeTuku. TeopemMa O MHUPKYISIHH BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepeHianbaas
¢dopMbI). YCIIOBUS HA TPAHMIIC TBYX MarHETUKOB.

3akoH ®dapanes. IIpaBuio Jlenna. CaMOUHyKIIHS.
NunyktuBHOCTh. B3auMHasg wuHAyKuusd. B3auMHass MHIYKTHBHOCTS.
OO0beMHas IUIOTHOCTh JHEPrMM  MarHUuTHOro mnojis. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesia.
Marepuanbhsie ypaBHeHus. KBazucranumonapusie Toku. IHBapUaHTHOCTB
ypaBHeHHI MakcBemia OTHOCHTENTbHO TipeoOpazoBanuii Jlopenma.
IIpuHIMIT OTHOCUTEIBHOCTH B JIEKTPOJIMHAMHUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHeHME i 3JIEKTPOMAarHUTHOM BOJHBL. (CBoiicTBa
JJIEKTPOMArHUTHBIX BOJIH. Bexrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
Oddexr [ommepa ans dIIEKTPOMArHUTHBIX BoJH. OTpaxkeHue u
npesnomieHue cBera. Onruueckoe wuzoOpaxenue. I[lpunmun Depma.
WUntepdepeniuss  cBera. KorepeHTHOCT W MOHOXPOMATHYHOCTbD.
Hudpaxnus csera. [Ipunmun Irolirenca-®penens. Meroxn 300 @penens.
Hudpaxkmus Opaynrodepa Ha menn u AUPPAKIHOHHON pelIeTKe.
[onorpaduu. EcTecTBeHHBIH M MOJISAPU30BAHHBIN CBET. 3akoH Maoca.
[Tonspuszanus cBeta Ipu OTPAKEHUU U MPEJOMIIEHHH. 3aKOH bprocrepa.
JBoiiHoe syuenpenomiieHue. HopmanbHas W aHOMaybHasg IHCIEPCHS.
®da3zoBasg u rpymnmnoBas ckopoctu. @opmyna Paned. Dnementsl Oypoe -
ONTHUKH.

Pasnen 7

KBanToBas onTuka

TennoBoe u3nydenue ten. 3akoH Kupxroda. 3akoHbI M3IydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBantoBas ontuka. @otoddpdekr, onbitel CromeroBa. DOTOHBI
Jasnenue ceta. KopryckynspHO-BOJIHOBOH yanu3M ajs cBera. DPPeKT
KomnroHa.

Pa3zgen 8

KBanTOBasi MexaHuka

Teopuss bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOW Jyanu3M Mukpouactull. ['mmoresa ne bpounsa. dazosas u
TPYIIOBas CKOPOCTH BOJIH Jie bpoitns. BonHoBoi naker. CTaTUCTHYECKOE
HUCTOJKOBaHWE BOJH J¢ bpound. IlpuHuun  HeompeaeleHHOCTH
I'eitzenbepra. BonHoBas ¢yHKIMS, €€ OCHOBHBIE cBoicTBa. Omeparopsl
dbuznyecKkux BeNMYMH. BpemMeHHoe U CcTalMOHapHOE ypaBHEHUE
[IIpenrHrepa, KBAaHTOBBIE COCTOSIHMSA. KBaHTOBBIE ypaBHEHHS ABUKECHUS.
CBoOonnas yactuma. Yactuia B OECKOHEUHON MOTEHIMATBHOU sIMeE.
KBanrtoBbiii ocumsuisitop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.
[TpoxoxxaeHre 4YacTHIbl 4epe3 MOTeHLUUANbHbIH Oapbep. TyHHENbHBIN
s dexr.

ATOM BOJOpOJa B KBAHTOBOW MexaHuWKe. KBaHTOBbIE uwMcCIa.
OpOuTanbHBIE MEXaHMYECKHMM W MAarHUTHBIH MOMEHTBI JJIEKTPOHA B
atome. OpOurtanbHoe rupoMarHuTHoe oTHomeHue. OmbiT [llTepna u
I'epnaxa. CnuH 3nektpoHa. [IpyHIKN TOXIECTBEHHOCTH MHUKPOYACTHII.
®epmuorsl U 0030HBL. CUMMETpUS BOJHOBOW (YHKIIMH CHUCTEMBI
onuHakoBbIX yacTuil. [lpuwamun Ilaynu. OObsicHeHWE TEPUOIUUECKON
cucreMsbl aiemeHToB J[.M.MeHeneeBa. DHEpreTHYECKUl CIEKTP aTOMOB
1 MoJiekyJ1. [Tpupona XuMu4ecKkou CBsI3H.

Pasgen 9

Craructudeckas pusnka
Cratuctnueckuid Metosi. Pa3oBoe MPOCTPAHCTBO. Pacnpenenenne




['m66ca. CraTucTuyeckoe UCTOIKOBaHKUE YHTponuu. CBOOOHASI SHEPTHSL.
CratucTdeckoe OIKMCAaHME KBAHTOBOM CHCTEMbBI, pa3linuue  MEXIy
KBaHTOBOMEXaHUYECKOM u CTaTHUCTUYECKOM BEPOATHOCTSIMH.
Kiaccuueckass ~ cratuctuka — Makcsemna-boinsnmana. KBaHTOBBIE
cratuctukun ®epmu-Jupaka u bose-OiHireiina. CpaBHEHHE Pa3IMYHBIX
CTaTUCTHUK.

Pacnpenenenue @epmu-{upaka It 3JIEKTPOHHOTO  Tasa.
OnexkTpoHbl B Kpuctaiiax. OHepruss @Depmu, BBIPOXKACHHBIA H
HEBBIPOXKJICHHBIA  JJIEKTPOHHBIN Tra3. DIJIEKTPOHHAs TEIIOEMKOCTb.
TennoeMKoCTh KpUCTAIIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
teopus DriHmTelHa U Jlebas. DoHOHBI. DOTOHHBII ra3.

1.2. [IpakTuueckue (CEeMUHAPCKUE) 3aHATUS
TeMbl MpakTUUECKUX 3aHATHHA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
TeMbl IPaKTHYECKUX DopMBI TPAKTUYECKUX Tpymoem| paszznena
/o 3aHATUAN 3AHSTHI KOCTb, (4ac) | gucrum-
JINHBI
Cemectp 1
Kunemartuka u Pemenue 3amay 2 1
JIMHAMUKa MaTepUaIbHOU
TOYKHU
Kunemaruka u Pemenue 3agau 3 1
JAHAMMKa a0COIIOTHO
TBEPAOTO TeJIa
CrernuanpHas TeOpuUs Pentenne 3agau 3 1
OTHOCUTEIBLHOCTH
Kunemaruka u Pemenue 3amau 3 2
IUHAMHKa KoJIeOaHun
XapaKTepUCTUKU Pemenue 3anau 3 2
BOJIHOBBIX TIPOIECCOB
MonexynspHo- Pewenue 3anau 3 3
KHHETUYECKAsT TCOPHS
Cemectp 2
HanpsixeHHOCTh 1 Pemenue 3amau 3 4
MTOTEHITHAT
ANEKTPOCTATUYECKOTO OIS
JBuxenue Pemenue 3amau 2 4
3apsKEHHBIX YACTHII B
JIEKTPOCTATUYECKOM I10JIC
JusnexTpuku B Pemenue 3amau 2 4
AIEKTPUYECKOM II0JIE.
Konpencaropsl
XapakTepuCTUKA Pemrenue 3anau 3 5
ANEKTPUYECKOTO TOKA
Nuaykuys MarHuTHOTO Penrtenue 3anau 3 5
rojisg. CHIIBI B MATHUTHBIX
MOJIAX
3akoH Pemenne 3amaq 2 5
AIEKTPOMArHUTHOW WHYKITHH




®dapanes. Pabota B MarHUTHBIX
TIOJISIX
HNutepdepenmus, Pemenue 3amau 2 6
TUGPAKIUS, TTOJSIPU3AIHS
Cemectp 3
TeruoBoe u3nyyeHue, Pemenue 3anau 2 7
dboTtodrhdexr
Dddexr Komnrona, Pemenwue 3amau 3 7
CBO¥icTBa (POTOHOB
AToM BoztOpoOIIa Pemenue 3anau 3 8
Jloctrynarsl bopa
CoorHoI1eHne Pemenue 3amau 3 8
HEOIPEIETIEHHOCTEN
['eit3enOepra, BOIHBI 1
bpoins
YpaBHeHHE Pewenue 3amau 3 8
[lIpenunrepa I[loTeHumanbHble
Oapbepbl
KBaHTOBas cTaTrcTHKA Pemenue 3anau 3 9
Bcero: 51
1.3. JlaboparopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
Ne Ne
Tpynoe
HanmeHoBaHMe 1a00paTOPHBIX padbOT pazziena
I MKOCTb, (4ac) o a—
Cemectp 1
MasTHuK Makcseia 4 1
HakoHHBIN MasiTHUK 4 2
CTOJIKHOBEHHE NTAPOB 3 1
MaremaTrueckuii 1 000pOTHBIA MasiTHUKU 3 2
OmnpeenieHne CKOPOCTH 3BYKa B BO3yXeE 3 3
CemecTtp 2
OrnpezenieHne 3JIeKTPOEMKOCTH KOHAEHcaTopa 4 4
HccnenoBanue penakcalimOHHBIX KOJIEOaHUIA 4 4
Onpenenenre ropu30HTAIBLHON COCTABIISAIOIIEN 3 5)
HAMPsDKEHHOCTH MarHUTHOTO TOJIST 3eMITN
Ornpezenenne yAeIbHOTO 3apsijia dJIEKTPOHA 3 5
Konwsna HeroTona 3 6
0
Cemectp 3
[IpoBepka 3aKOHOB TETIOBOTO U3TY4YCHUS 4 7
1
Buemnnit porospdexrt 3 7
2
Oddext Xomra B repMmaHun 4 9
3
Omnpenenenue MOTEHIIMAIOB BO30YKIEHUS aTOMOB 3 8




OnpeneneHve  IIUPUHBI  3aMPEUICHHOM  30HBI 3 9
5 MIOJTYITPOBOJTHUKA
Bcero: | 51
14. KypcoBoe npoexktupoBanue/ BHIOTHEHUE KypCOBOI pabOThI
Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO
15. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMmocTosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujsl caMocTosTeNNbHON PabOTHI U €€ TPYIOEMKOCTb
N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bun camocrositenbHO# paboThI
qac qac qac qac
1 2 3 4 5
M3yueHre TeOpeTHIecKoro Marepuasia
Y1 p p 63 25 13 25
nucuuruael (TO)
[ToaroToBka K TEKyIIeMy KOHTPOJIEO
A YIUCMY KOHTP 63 25 13 25
ycneBaemoctu (TKVY)
[ToaroroBka kK MpOMEKYTOUHOM
A POMEIYT 66 26 14 26
arrectaruu (I1A)
Beero: | 192 76 40 76
2. [lepeuens yueOHO-METOINUECKOTO 00eCeUeHUS

JUTSL CAMOCTOSITENTIEHON Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

3. [lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUN

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

Tabmmna 8— [lepeyeHp MmeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Mudp bubnnorpaduueckas cepiika / URL aapec KonnyecTBo 3K3eMILIAPOB B
O6ubmuoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

[53(075)] CasenbeB U.B. Kypc obmieit pusukn: Yuedbnoe mocooue | ®O(4), 'C(94), I'CU3(1)

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

B 3 1. 2014. T.2. DnexkTpuuecTBo U MarHeTu3M. BosHBI.

Ornrtuka.
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(91), ICU3(1)

SJICMCHTAPHBIX YaCTHUL]

B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas (GU3MKA.
®usnka TBepaoro tena. Gusnka aTOMHOrO siipa u

[53(075) C12

CagenbeB U.B. Kypc ¢pusuku: Yue6Hoe nocodue B 3.T.

®0(2), TC(98)




T.2. OnexrpuuectBo. Konebanus u BoaHbL. BomHoBas
ontuka. 2008

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'C(133), 'CY3(1), I1I'(6)
matiut, 2015
[53(075) Tpodumona T.U. Kypc ¢pusuku. 2007, d0O(3), I'C(27
T76]
53(075) T76] | Tpodpumona T.W. Kypc dpusuku. 2003 I'C(35), KJI(5) T'C(134),
I (8)
[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
martaur, 2015 DO(2), I'C(66),
[ 537(075) Uponos U.E. Dnexrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
N83] 2015
534.2(075) Uponos U.E. Bonrossie nporieccsl. OcHOoBHBIE 3aK0HBL. | DO(63), ['C(14), III(8)
N83] 2015
530.145(075) | Upomos U.E. KBanToBas uszrka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
N33 2015
[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIC 3akoHbL. | DPO(3), 'C(138), I1I'(30),
2015
5. TlepeueHb 3J€KTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHHKAITHOHHON ceTr «HTEepHET»
[TepeueHnb SIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos uH(OPMAIIMOHHO-
TEIEKOMMYHHKAIIMOHHONH ceTH «MHTepHET», HEOOXOAUMBIX [UII OCBOEHHUS JIHCIHILINHBI

npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubimoreka 'Y AT
http://Ims.guap.ru ®dusuka 1
http://lms.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

6. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

6.1. [lepeyenp mporpaMMHOro oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

[lepeueHsb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peacTaieH B Tadbmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1t

Haunmenosanue

He npenycmorpeno



http://lib.aanet.ru/

6.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

7. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca o AUCIUIIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Howmep ayguropuu
Ne /it HanmeHnoBaHMe COCTaBHOM YaCTH MaTEPHATbHO-TEXHUYECKOM 0a3bl (npu
HE00XO0IMMOCTH)

1 Jlexumonnas aynuropus

2 Crneunanu3upoBanHas jgadoparopust «MexaHuKa» 31-04

3 Criennanu3upoBanHas 1adopatopusi « QNEKTPOMArHeTU3M 32-04

4 CrienmanmusupoBaHHas gadoparopus «ONTHKA 32-06

5 CrneunanusupoBanHnas naboparopusi «KBantobas dusnka» 32-03, 32-05

8. OueHouHble cpeAcTBa IS MPOBEACHUS MPOMEKYTOUHOHN aTTecTalluu
8.1. CocraB OIIGHOYHBIX CPEICTBIUIS IPOBEICHUS TPOMEKYTOUYHOM aTTECTAIUU
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3dMCHY;

8.2. B KkauecTBe KpUTEpHUEB OIEHKHM YPOBHA C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMM O0yJyarouuMucs NpUMEHsieTcs S-0ajibHasl IHIKana OLEHKU c(HOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHad mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIHLHOW JUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0autbHas IIKasa PAKTEp bop
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTYPHI;
«XODOLLIOY — HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
«BaYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIEIMAJIU3UPOBAHHBIX OHSATUM.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) N
— UCIIBITHIBACT 3aTPYAHEHUST B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM
«3aYTCHOY
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YACTUYHO BJIAJICET CUCTEMOM CIEeIIMATU3UPOBAHHBIX MOHSATUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
«HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaNPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTHUPOBATh HAy4YHbIE MTOJIOKEHNUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

8.3. TunoBble KOHTPOJIbHBIC 3aIaHUS WM HHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Neo /it | [Tepeyenn BompocoB (3a1a4) sl IK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYecKue MoHATHsI. KuHemaTnka MatepuanbHoii Touku. CKOpOCTh U
YCKOpEHUE MaTepUaTbHONW TOUKH
2 Y ckopeHue mpu MI0CKOM KPUBOJIMHEHHOM JBUKEHUH
3 KunemaTtuka abCoOTHO TBEPIOTO TeIa
4 CBsi3b TMHEWHBIX U YTTIOBBIX BETHYUH
5 O0600111eHHBIE KOOPJWHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4ya KHHEMATHUKH Il MATepUAIBHON TOUKHU
7 3akonbl HproToHa
8 3axonbl Keriepa u 3aK0H BCEMHPHOTO TSITOTCHHS
9 [TpuHIMn neTepMuHU3Ma
10 3aKOH COXpaHEHHUsI UMITYIIbCa
11 Teopema 0 IBMKEHUU LIEHTpa Macc
12 I'paBHUTAIIMOHHAS Y MHEPTHAS MAacChI
13 MOMEHT CHJIBl 1 MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCa
15 CekTopHasibHasi CKOPOCTb
16 Pabota, MOIITHOCTH M KWHETHYECKAasl SHEPTus
17 TloTeHnuanpHBIE U HEMOTEHIIMATILHBIE CHJIEI
18 [ToTeHnmanpHas SHEPTHs, 3aKOH COXPAHEHUS MEXaHUYECKON dSHEPTrUuu
19 MoMeHT nHepIun
20 Teopema Illteiinepa




21

MowmeHT ummyinbsca abCoIIOTHO TBEPJIOTO Tea

22 Kunernueckas sueprust ATT. Pabora u momuocts Bpamenuss ATT

23 [Tpunnun oTHOCHTENBHOCTH | anmuies

24 OkcnepuMeHTasbHbIE npeanoceliku CTO

25 [TocTynartel DiiHmTEHA, TpeoOpa3oBanus JlopeHiia

26 CrnenctBust u3 npeobpazosanus Jlopenna. 3akoH crnoxxenus ckopocteit B CTO

27 WuTepBain

28 PensgruBucrckas nuHaMukKa

29 WuBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHHIINIT SKBHBAJICHTHOCTH

30 HewuneprinanbHbIe CUCTEMBI OTCUYETA

31 Juddepennnansaoe ypaBHeHHE KOIeOaHUN NPY>KUHHOTO MAasSTHUKA, €0 PEHICHUE

32 Bekropnast nuarpamma

33 DHeprusi TapMOHUYECKUX KOJeOaHMI

34 Y cnoBus BOSHUKHOBEHUS KOJIeOaHUH

35 Pu3nUeCcKUil 1 MaTEMaTUYECKUI MAaITHUKU

36 3aryxaromme KoineOaHus

37 Brinyxxaennsie konebanus. Pezonanc

38 CrnoxeHune KoyebaHuil 0THOTO HaPaBJICHUS C OJMHAKOBBIMU YaCTOTaAMH

39 CrnosxeHue B3aMMHO NMEePHEeHIUKYISIPHBIX KoneOaHu

40 Boanbl. OCHOBHBIE TOHATHUSA

41 YpaBHeHue Oeryiiei BOJIHbI

42 BonnoBoe ypaBHenne. CKOpOCTh BOJHBI B YIIPYToif cpenie

43 DHeprus BOJHbI

44 VHTEHCMBHOCTH BOJIHBI

45 Dddexr Jomrepa

46 Hudpaxius Bons. [puanun [Noiirenca

47 WuTtepdepenius BOIH OT ABYX HCTOYHHUKOB

48 Crosrure BOJIHBI

49 Jlucnepcusi, rpynmnoBasi CKOPOCTh BOJH

50 Wneanbheiil ra3. JlaBneHune Ha CTEHKY COCYya.

51 [TapaMeTpsl cocTOsIHUS, TEMIIEpaTypa. Y paBHEHUE COCTOSHUS, (DYHKITUS
COCTOSIHUS

51 BHyTpeHHsIs S)HEprys UI€aIbHOTO ra3

53 PaboTa naeanpHOro ra3a B pa3iuyHBIX TEPMOJMHAMUYCCKHUX MTPOIIECCaXx.

54 IlepBoe Hayano TEPMOAMHAMUKH.

55 AnabaTHYecKui mporecc.

56 [uxn Kapno

57 PaGora TeroBoro nBurarens

58 OO6paTUMOCTh TEPMOJIMHAMHUYECKHUX MIPOIIECCOB, Teopembl KapHo

59 HepasenctBo Knaysnyca. DHTponus

60 OHTpOIHUS U BEPOSITHOCTh

61 bapomerpuueckas popmyna. Pacnpenenenne bonbiimana

Cemectp 2

1 Hanpspk€HHOCTD 3JICKTPHYECKOTO MO, [IpUHIUI Cynepio3uiiuu

5 [Totenuuan snexrpuueckoro nomus. [Ipuniun cynepmnosunuu. Teopema o TUPKYISAIUHA
BekTopa E

3 ITorok BekTopa E. Teopema ['aycca nins Bektopa E




CHIIOBEIC IMHUH U SKBUIIOTCHIHMAJIBHBIC ITIOBEPXHOCTH

CanenctBust U3 TeopeMsl ['aycca

Hapr[}KéHHOCTB 1 MOTCHIHAJI SJICKTPUYCCKOI'O JUITOJIA

DNEKTPUYECKHUM TUTIO0Ib BO BHEIIIHEM I10JIE

HpOBOZ[HI/IKI/I B DJICKTPHUYCCKOM IT0JIC

Jusnexrpuku. Bektop anekrpudeckoit uuaykumnu. Teopema ["aycca nis Bekropa D

10 I'pannunsble ycnoBus st BeKTopoB D u E
11 OnexkTpoémMKkocTh. KoHIeHcaTOphI
12 [TapannensHoe U MOCiIe0BaTeIbHOE COSAMHEHUE KOHICHCATOPOB
13 DHeprus MJIEKTPHUIECKOTO OIS
14 OnexTpuueckuil Tok. IINIOTHOCTH TOKa
15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnanbHoi hopmax
16 3akon OMa Ju1st 3aMKHYTOH TENH
17 3akonbl J[xoynst — JIeHna B 00bIkHOBEeHHOU U tuddepeHnmanbHol hopmax.
18 MarnuTHas WHyKIUs
19 3akon buo — Caapa — Jlamaca
20 MarauTtHas UHAYKIHS IPSIMOTO MTPOBOJIA C TOKOM
21 B3anMozeincTerue NpoBOTHUKOB C TOKAMU
22 JIMnoapHBIA MarHUTHBIM MOMEHT. MarHUTHOE 1OJIe KOHTYpa C TOKOM
23 MarauTtHas UHAYKINS IBUKYIIErocs 3apsia. BzanmozaeiicTBre qBUKYIINXCS 3apsI0B
24 JIBI>KEHME 3apsDKEHHBIX YacTUI] B MArHUTHOM TI0JIE
25 Teopema o nupkynsiuu BekTopa B
26 MaruuTtHas HHAYKIHS TOPOHU/Ia U COJICHOU A
27 Mexannyeckas paboTa B MarHUTHOM I10JIC
28 Maruutssbiii notok. Teopema ['aycca juist Bektopa B
29 MarHuTHBIN IUIOIL B MATHUTHOM IT10JIE
30 Marueruku. Teopema o nupkysauuu Bekropa H
31 SBnenne heppomMaraeTuzma
32 DNEeKTpOMaruHuTHasi MHAYKIIHS
33 Camounnaykiusi. B3anmHas MHIYKIHS
34 OHeprus MarHUTHOTO MOJISt
35 BuxpeBoe aekTpuyeckoe mnoje
36 Tox cMmermenns
37 YpaBHenust Makcpeiia
38 BostHOBOE ypaBHEHHUE 2IEKTPOMArHUTHOTO TIOJIS
39 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
40 3aKOHBI TPEJTIOMIICHHUS 1 OTPAKEHUS CBETa
41 KorepeHnTHOCTB cBETa
42 WuTepdepeHiys cBeTa OT IBYX HCTOUHUKOB
43 Hudpaxius. [punnun [tolirenca — @penens
44 3onbl @penens. Audpakuus PpayHrodepa Ha mienu
45 Hucnepcus cera
46 JudpakimonHas pemeéTka
47 [Tonspuszanus cera
48 Crenens nojsipusanun. 3akoH Maroca
Cemectp 3
1 TennoBoe n3nyyenue
2 3aKoHbI U3Ty4eHHsI aOCOJIOTHO YEPHOTO TeNa
3 ®opwmyia Penes — Jxxunca. Pacnipenenenue [1nanka




4 dotorpdext
9) TopMO3HOE PEHTT€HOBCKOE M3TyUEHUE
6 ®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJisl CBETa
7 Dddexr Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPAX aToOMa BOJIOPOAA
8 Mopenbs aroMa 1o ToMIICOHY
9 Monens aroma o Pezepdopay. [locrynater bopa
10 Teopus bopa — 3ommMepdenbia
11 Bomnsr /le bpoitns
12 BonnoBast pyHKIHs
13 VYpasuenue llpénunrepa
14 CooTtHouieHue Heonpeaenénnoctel ['eitzendepra
15 MukpouacTuiia B OJHOMEPHON NOTEHIIMAIBHOM sIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM NOTEHIUATBHOM SIITHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TTOTEHITUAIBHBIM O0aphepoM
18 MukpoyacTuiia B HEIIPOHHUITAEMOU cdepe
19 ["apMOHHMYECKHIT OCHMIUIATOP B KBAHTOBOM MEXAaHUKE
20 KBaHTOBBII poTaTop
21 ATOM BOZOpPO/Ia B KBAHTOBOM MexaHuke. CIiuH
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniumn [laynu
23 3anojHeHue AIEKTPOHHBIX 00o0sioueK. Tabmuia Meneneea
24 XapaKkTepUCTHUECKNE PEHTTEHOBCKHE CIIETPHI
25 OHeprus cBA3U B MOJIEKYJIE
26 Pacripenenenane @epmu - J[upaka
27 Pacnpenenenue bose - DitHmTelina
28 DHepreTu4ecKe 30Hbl B KpUCTAJLIaX
29 ITpoBOIMMOCTH MOIYTIPOBOAHUKOB
30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI
31 [Tpuniun paboTsl nazepa
32 Krnaccudeckas teopus teroemkocTs [rononra u [ltu
33 KBaHTOBast TEOpHSI TEIIIOEMKOCTH DWHIITEHHA
34 KBanToBas Teopust TerioeMkocTu Jlebast
35 KoHTakTHBI€ sIBIEHUS
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Ilepeuens BompocoB (3ana4) ans 3adera / qudd. 3ayera

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

[lepeuens TeM JUIT KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeICTaBIeHbI B Ta0nuie 17.

Tabmura 17

— Ilepeyens TeM JuIst KypCcOBOTO IPOEKTUPOBAHMUSI/BBIIOJIHEHUSI KYPCOBOM pabOTHI

Ne i/t

[TpuMepHBIii epedeHb TeM il KypCOBOT'O MPOEKTUPOBAHUS/BBITIOIHEHHS
KypcOBO#l paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer i mipoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tab6muna 18

— IIpuMepHBIi NEpEYEHb BONIPOCOB JJIs1 TECTOB

Ne i/t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

8.4. Meronuyeckue — MaTepuaibl,  ONPEICNAIONIME  TMPOIEAYypPhl  OIEHWBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTally 00yJaronuxcs
I'VAIL

9.  Meroauueckue ykazaHus sl 00y4JarOImUXCsl 10 OCBOCHHIO AUCITUTUTHHBI
[{enbro AVCIMILTUHBI SBIISCTCS TOJYYCHHE CTYICHTaMU HEOOXOIUMBIX 3HAHUN, YMCHHUNA H
HaBBIKOB B 001acTH aHaiau3a (U3HYECKUX SBIICHWM, CBSA3aHHBIMH C IpobjeMaMu
ANEKTPOTEXHUKH.

Mertoanueckue ykazaHus i 00y4Jaroluxcsi 0 OCBOSHHUIO JIEKIIMOHHOTO MaTepuana

OCHOBHOE Ha3HA4YE€HUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JIEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO HH(POPMAIMIO MO TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJeM JAWCHHUILIAHBI, METOJOB HAyYHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOUW MbICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHUYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (YyHKIUU. JIeKIHs packpbiBaeT MOHSATUHHBIN anmapar
KOHKPETHOM 00JlacTH 3HaHHs, €€ IpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[InapupyeMsl pe3yabTaThl IPYU OCBOEHHH 00YUAKOIIMMC JIEKIIMOHHOIO MaTepuaa.

MOJIYyYCHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHM, YPOBEHb KOTOPBIX
ONIPEIENSAETCS LIEJIEBOM YCTAaHOBKOM K KaX0W KOHKPETHOU TEME;

MOJIYYSHHE OIBITA TBOPUECKOU PabOTHI COBMECTHO C MPEMNO/IaBaTelIeM;

pa3BuTHe  MPO(EecCCHOHAIBHO—IETOBBIX  KadecTB, JOOBM K  MpeAMeTy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUS.

MOSIBJICHHE HEOOX0JUMOT0 UHTEpeca, HEOOXOIMMOTO I CAMOCTOSITEIbHON paboThI;

MOJYyYECHHUE 3HAHUW O COBPEMEHHOM YPOBHE PAa3BUTHUS HAYKU U TEXHUKH M O TIPOTHO3€E UX
pa3BUTHA Ha OIMMKAMIIINE TOMBI;

HAy4YUTCsI METOAMYECKH o00pabdarbiBaTh MaTepHuall (BBIACIATh TJIaBHBIE MBICIH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HMX B  Pa3IMYHBIX
bopMynupoBKax);

MOJTy4YeHUE TOYHOT'O MOHUMAHUS BCeX HEOOXOAUMBIX TEPMHHOB U TIOHATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCIIONIb30BaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX JUCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

Meroandeckue ykazaHusl 711 00yJaroIuXcsl 0 MPOXOKACHUIO TTPAKTUICCKUX 3aHITHIA

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOpPM OpraHu3aluMu y4eOHOTO
npolecca, 3aKJII0Yaroasicsl B BHIOJIHEHUU 00yJaloIMMUCS [0/ PyKOBOJCTBOM MPEIo1aBaTess
KOMILJIEKCa YYEOHBIX 3aJaHUN C LENbI0 YCBOEHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON JAEATEIbHOCTH.

Lenbi0 MPaKTUYECKOTO 3aHATUA JJIs1 00YJaloLerocs sBIseTcs MPUBUTHE 0OydaroeMcs
YMEHMU U HAaBBIKOB MPAKTUYECKOU IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00y4aromeMcs MPaKTHYECKUX 3aHATHI:




3aKperuieHue, yriyOjieHue, paculMpeHue U JeTaju3alus 3HAaHUM Tpu  peIieHUH
KOHKPETHBIX 3a/1a4;

pa3BUTHE NTO3HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOSITEIbHOCTH MBILUIEHUS, TBOPUECKOM
aKTUBHOCTH;

OBJIQJICHUE HOBBIMH METOAAMHU M METOJWKAMU H3YYEHHUS KOHKPETHOW y4yeOHOMU
JUCLUILIVHBL,

BBIpaOOTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TOJYYEHHBIX 3HAHUHA JUIA
BBITIOJIHEHMS 3a/1aHNN;

o0ecrieyeHne PpaIMOHAIBHOTO COYETAaHUS KOJUICKTUBHOM W HMHIUBUAYaTbHOH (QopM
00yJeHUsI.

DyHKINU NPAKTUYECKUX 3aHATUM:

IIO3HABATEIIbHASA;

pa3BUBarOLLasd;

BOCIIMTATEIIbHAS.

ITo xapakTepy BBIIOJHSEMBIX OOYyYaIOLUIMMCS 33JaHUM 10 MPAKTUYECKUM 3aHSITHIM
NOpa3AeIAI0TCA Ha:

03HAKOMMTEJIbHBIC, IPOBOAUMBIE C LIEIBIO 3AKPEIUIEHUS M KOHKPETHU3alUu U3y4YEHHOI'O
TEOPETUYECKOr0 MaTepHaa;

AQHAJTUTHYECKUE, CTABSIIME CBOCH IIETBbIO IMOJIydeHHE HOBOH WH(pOpMAalUU HAa OCHOBE
(bopManTu30BaHHBIX METO/I0B;

TBOPYECKHE, CBSA3AHHBIE C IMOJIYYEHHMEM HOBOM HHQPOpMALUU IYTEM CaMOCTOSTEIbHO
BbIOPAHHBIX MTOAXO0J0B K PELICHUIO 3a]1ay.

@opMBl OpPraHM3allUd NPAKTUYECKHUX 3aHATHHA OINPENEISIOTCS B COOTBETCTBHUU CO
cneun(uyeckuMU OCOOEHHOCTSIMHM Y4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOryT
IIPOBOJIUTHCS:

B MHTEPAaKTUBHOW (opMe (peleHre CUTYallMOHHbIX 3a/1a4, 3aHATHS [0 MOJETUPOBAHHIO
pealbHBIX YCJIOBMM, JEJIOBBIE WIPBl, HIPOBOE IPOEKTUPOBAHME, WMHUTALUOHHBIE 3aHATHS,
BbIE3/IHbIE 3aHATUS B OpraHu3auuu (MpeanpusaTusi), nesioBas ydeOHas Urpa, pojeBas HIpa,
NICUXOJIOTMYECKUN TPEHUHT, KeiC, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUH);

B HE HHTEpaKTUBHON (opMme (BBINOJIHEHUE YNPaKHEHHH, pelleHHe TUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 33/1a4 U JIpYyroe).

Mertonrka mpoBeAeHUs MPAKTUYECKOTO 3aHATUS MOXKET ObITh pa3jIMYHOU, NMPU 3TOM
BaXHO JJOCTUKEHHE 00IEeH 1e/Ti AUCIUILIINHBIL.

TpebGoBaHuUs K TPOBEICHUIO TPAKTUUYECKUX 3AHITHI
[IpakTuueckue 3aHATUS TMPOBOASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpCE U B BUJIE
pa3bopa BOMPOCOB, KOTOPbIE MOTYT BOZHUKHYTh y CTY/IEHTOB IPU OCBOEHUH MaTepHaa.
Meroanueckue yKa3zaHHUs 10 TPOBEICHHMIO TMPAKTUYECKUX 3aHATUM MPUBEIEHBI B
CIENYIOIIUX MOCcOoOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:
1. Mexanuka. KoneOanust u Bonubl. Tepmoaunamuka. Coopuuk 3anau //M.M. Kopanenko,
10.A. Ky3uneno, M.H.Kyns6wurkas, H.I1.JlaBposckas, H.H.Jlutsunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opnos, JI.E.Ilorapes, B.K. IIpununko, E.B. Xonunesa. 10.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

OnexktpuuectBo. MarnetusMm. Ontuka. COopuuk 3amau.  //M.U. Koanenko,
H.I1.JIaBpoBckas, H.H.Jlutsunora, E.B. Pyteskos. IO.H. lapes, b.®.llludpun, C.A. lepdax
2013.80c.



KBanrtoBas ¢wusuka. CoOopuuk 3amau //, LM Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, ['.JI. Ilnexorkuna, B.K. [Ipunmunko, E.B. Pyrekos, FO.H. Ilapes, C.5
[epbak, 2004, 56¢.

MeToauveckre yKa3aHus JUIsi 00YYarOIIUXCs 10 MPOXOXKICHHIO JJA0OPATOPHBIX padoT

B xome BbImoJMHEHUs Ja00OpaTOPHBIX padoTa OOydYaIONUKHCSA JODKEH YIriyOuTh H

3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBHHM C KBATH(PUKAIMOHHON XapaKTEPUCTHUKON O0O0ydaroImerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AQHAJIMTUYECKON YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATU.

BrinonHenne nabopaTOpHBIX pabOT 00y4aromuMCs SIBISETCS HEOThEMJIEMON YacThIO
W3y4YeHUs JUCHUIUIMHBI, OIpeaeisseMOold Y4eOHBIM IUIAHOM W OTHOCHTCS K CpEACTBaM,
00€ecCIIeurBarOIUM PEIICHUE CIASAYIOIMMX OCHOBHBIX 33/1a4u y 00y4aromerocs:

npruoOpeTeHne HaBbIKOB MCCIICAOBAHMS MPOLIECCOB, SIBICHUH U 00BEKTOB, H3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

3aKpeIUICHUE, pa3BUTHE M JETalIM3alds TEOPETUYECKUX 3HAHWM, IIOJYYECHHBIX Ha
JEKLUSAX;

NOJTy4eHHEe HOBOUM MH(POPMAIIUY TI0 U3y4aeMOil TUCIUILIIHE;

nproOpeTeHre HaBbIKOB CaMOCTOSATENIbHOM padoThl ¢ 1ab0paTOpHBIM 000PYJOBAaHUEM U
npudopamu.

3ananue ¥ TpeOOBaHUS K MPOBEJICHHIO JaOOPaTOPHBIX PaboT

B TeueHue cemecTpa KaxIbli CTYAEHT B COOTBETCTBUUM C paboyeil mporpammoi 1o
mucuuiuiiHe Pu3uKa JODKEH BBINOJIHUTH ONPEIETICHHOE 4ucio J1abopaTopHbIX pabor. Ha
KaXIYI0 JJa0OpaToOpHYI0 padoTy MJIaHUPYETCsT HE MEHEee ABYX 3aHITHN: OJHO — Ha BBIMOJIHEHHUE
U3MEpPEHU, U OIHO — Ha 3amuTy oTdeTa. OTYET MUIIETCS HE BO BPEeMs 3aHATHI, a JoMa WK B
oubmuoreke.

B Hauane cemecTpa 10 Haydana 3aHATUN CTYACHT JOJDKEH OBITh NMPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MaCHOCTH TMPU NTPOBEICHUH JabopaTopHbIX padoT mo ¢usuke. [Ipoxoxnenue
MHCTPYKTaXka (PUKCUPYETCS B CIEIUATBHOM JKypHAJIE; TaM HY)KHO 00s3aTEITbHO PACIUCATHCS.

B maGoparopuio cTyeHTHl TOKEH MPUXOAUTH MOATOTOBICHHBIME K Ha3HAYEHHOH padore.
HeoOxomuMo 3apaHee mpoYHMTaTh ONMCAaHWE pPabOTBI M TEOPETHUECKHE CBEICHUS U3
COOTBETCTBYIOIIIETO pa3iena Kypca. He 3a0bpiBaiiTe 0 pEKOMEHIOBaHHON JHTEpaType H
00s13aTeNIbHO MOTyYuTe B OUOINOTEKE BCe MTOCOOMsI, BhITycKaeMble Kadeapoi.

BeinonHATe paboTy CTYAEHTY pas3peliaercs, JIMIIb Mocje JOMYCKa, MOJyYEeHHOIo IMocie
6ecenp! ¢ mpenonasateneM. [IpenonaBatens f0KeH yOeAUTHCS, UTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyneT HaO01aTh U UCCIIeI0BaTh;

KaKas IIeJIb TIepe/l HUM MTOCTaBJICHA;

KaKMMH TIPUOOPaMH M KaK BEIYTCS H3MEPEHHUS;

KaK CJIeJIyeT MPOBOJANUTH IKCIIEPHMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl MperoaaBaTesieM B JKypHale.

B nporiecce BoinosHeHUs 1a00paTOPHON pabOTHI HY>KHO 00s13aTENIbHO 3aI0JIHUTh POTOKOI
U3MepeHuil. Y KaxXJOoro CTyJeHTa MPOTOKOJI M3MEPEHHH JOJKEeH OBbITh CBOM; BEIEHUE OJHOTO
IPOTOKOJIa HECKOJIBKUMH CTYJIE€HTaMU BMeCTe He jaomyckaercs. [IpoTokon BenmeTcst Ha JHcTe
¢dopmara A4. B npoTokose J0HKHO OBITh OTPAXKEHO:

TOYHOE TIOJTHOE Ha3BaHHME W HOMEp Jab0opaTOpHOI pabOTH B COOTBETCTBUH C METOIMYECKUM
rmocoouemM;

(bamuITis, THUIMAJIB! CTYICHTa U HOMEP TPYIIIBL;



(dbamMuIMs 1 MHUIUAIIBI PET01aBaTeNs;

TaOJIUIIA TEXHUYECKUX XaAPAKTEPUCTHK HW3MEPUTENBHBIX NPUOOPOB (Ha3BaHHE NpUOOpA,
pabouuii quanasoH, 1ieHa JeJIeHUs, KIacC TOYHOCTHU U JIp.);

napaMeTpbl yCTAaHOBKH, HA HEW yKa3aHHBIE,

pe3yJIbTaThl U3MEPECHUI;

JaTa U MOAINUCH CTYJEHTA.

Bce 3anucu 10KHBI BECTUCH aBTOPYUKOH, IIAPUKOBOM, KAMMJUIAPHON WUJTM TEJIEBON PYUKOH.
3anuch HAOMIOACHWNM M JIaHHBIX KapaHAAIOM HE JOMYyCKAaeTCs, KapaHJalloM MOXKHO JIMIIb
4YepTuTh TaOMUIBl U rpa@uku. BeneHne «4epHOBHKOB IMPOTOKOJIA» U IEPENHCHhIBAHUE HX B
KOHIIE 3aHATHUS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHM M BO3MOXKHOCTh
JIOMYCTUTh OIIMOKY MpH repenuchiBanuu. CTaparelbHOCTh M aKKYPaTHOCTh JIyYllle MPOSBUTH
npu opopMIICHNHU OTYEeTA.

[To oxoOHYaHUU U3MEPEHUH TPOTOKOJI 003aTENBHO JJaeTCs Ha MOANKCH penoaasarento. bes
9TOM MOJMUCU TMPOTOKOJN CYUTAETCS HeAEeUCTBUTENbHBIM. [loAmuch cTylneHTa B MPOTOKOJIE
0003Ha4yaeT, 4To0 OH OTBEYACT 3a BCE IMPOBEJICHHBICE M3MEPEHHS, a MOJIIMUCH MpernojaBaTens
O3HAYaeT, YTo paboTa NEHCTBUTEIHHO BBINOJHAJACH W YKa3aHHbIC 3HAUCHUS JIEHCTBUTEIHBHO
MOJTy4Y€Hbl UMEHHO T€M CTYJEHTOM, KOTOPBI COCTABUJI MPOTOKO.

[To pe3ynpraram, 3a)MKCHPOBAHHBIM B MMPOTOKOJIE H3MEPEHHI, CTYJICHT IOMa MUIIET OTYET
U 3alllMIIAeT €ro Ha cienayronieM 3aHsaTuu. [lpu 3ammure otdyera MOTyT OBITH 3aJlaHbI JIFOOBIE
BOIIPOCHI 110 TEOPUU U3yYAEMOTIO SIBJICHUSI U 110 NOJYyYEHHBIM pe3yibTaTaM. 3a NPUHSITHINA OTUET
IpernojaBaTeib BBICTABISET CTYIEHTY OLIEHKY M IOCI€ 3TOro COOOIIaeT HOMEp M Ha3BaHUE
cienymolei 1abopaTopHoil paboThI.

CrpyxTypa u ¢popma oTueTa 0 1abopaTOpHOH padboTe

OTueT 10JKEH COAepKaTh CIEAYIOIINE Pa3IelIbl:

1. Llens paboTHI.

Omna chopmyarpoBaHa B ONKMCAHUU JTAOOPATOPHOM pabOTHI, OTTY/A €€ CleAyeT Nepenucarh.

2. Onucanue 1a00paTOPHON YCTaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO ObITh KpaTKuM. ClieyeT OrpaHM4YMThCs (YHKIMOHAJIBHON
WIM 3JEKTPUYECKON cXxeMol ycTaHOBKHM. He HyXHO NpUBOAMTH BHEUIHETO BHUAA IMPHOOPOB.
Jlanee HE0OX0IMMO ONMHUCATh HKCIIEPUMEHT U MEPEUNCIUTh U3MEPUTEIbHBIE TPUOOPHI B TaOIHIIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 MPOTOKOJIa U3MEPEHUH.

3. Paboune Gpopmybl.

Pabounmu Ha3bIBaIOTCS TOJIBKO T€ (POPMYJIBI, 10 KOTOPHIM HETIOCPEICTBEHHO MPOU3BOAITCA
BBIUUCIIEHUsS] UccleayeMbix BennduH. CreBa B ¢GopMyse JOJDKHO CTOSTh TO, YTO CJEIyeT
OTIpeNIeNIUTh, CIIpaBa - TO, 4YTO U3MEPSIIOCh B paboTe Ui U3BecTHO. Bee nmpuBeneHHble popMyIibl
JIOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog ¢dopmyn M MpoMEXyTOUHBIE BBIPRXKEHUS B 3TOM pasjieie MPUBOIUTH HE HYXKHO.
@opmynbl Ui BBIUKCICHHUS TOTPEHIHOCTEH M MPOBENEHUS MaTeMaTudyeckod o0paboTku
pPe3yJbTaTOB U3MEPEHUN B ITOM pa3jiesie TOXKe He MPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHHN U BBIYMCICHUM.

B stom pasgene oTuera JNOMKHBI OBITH NMPUBENEHBI BCE M3MEPEHHbIE U BBIYHMCIICHHBIE
pe3ynbTarel. [0 BO3MOXXHOCTH, MX HYKHO TMpPEJICTaBIATh B BHUJE HAIIAIHBIX Tabmuu. B
NPUBOJAMMBIX 3HAYECHUSX HEIb3s OCTABIATH JIMIIHUE JECITUYHBIE pa3psabl (oapoOHee 00 3ToM
noWaer peub HMke). B pabore MoxeT OBITh HECKOJBKO 3a/laHHi, BCE OHU JOJDKHBI OBITh
IIPUBENIEHBI B 9TOM pa3Jelie.



5. Ilpumepsl BBIYUCIICHUH.

B sTom pa3zzmene oTdera JOJKHBI OBITH MPUBEACHBI MOJPOOHBIE MPUMEPHI BHIYMCICHUH 110
Kax1oil paboueit ¢opmyne. He HyXHO NpPUBOIUTH BCEX BBIUMCIICHUH, BIIOJIHE JOCTaTOYHO
OJTHOTO MPHUMeEpa MO KaXI0u (opMmyie. DTOT pasaen HyXKeH JUIsl TOT0, YTOOBI MPEro1aBaTelto
ObUIO JIerye HATH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSX, €CIIN TAKOBBIE BCTPETATCS.

6. BorurciieHue norpemnHocTeil.

B sTOM paszene oTuera 10MKHBI ObITH NPECTaBIEHbl (POPMYJIBI, IO KOTOPBIM IPOBOIMIIACH
MaTeMaTHuecKasi o0paboTKa pe3y/lbTaToOB U3MEpPEeHUN. JI0JKHBI ObITh BbIBEEHBI (hOPMYJIBI, IO
KOTOPBIM BBIUUCIUINCH CHCTEMAaTUYECKUE W CIydalHble IIOTPEIIHOCTH M IPEICTaBICHbI
IIPUMEPBI BBIYUCIICHUH 110 KAKI0M U3 HUX.

DTOT pa3zen OTYeTa CaMblil CIIOXKHBIN Ui cTyaeHTOB. [1o HEMy Gouiblie BCero BOIPOCOB, B
HeM Oomblne Bcero omuOok. Teopust mOrpemHocTeid OObIYHO OBIBa€T HAMHMCaHa [T
MOJATOTOBJICHHOTO YHTATENs, 3HAKOMOTO C BBICHICH MaTeMaTHKoil. B Hactosmem mnocoOuu
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JIMIIb CAMOE Ba)KHOE II0 3TOM TEME U H3JIOKHUTH MaTepuall 1o
BO3MO>KHOCTH IIPOCTO.

7. I'paduku U pUCyHKH.

HeOonbie rpadguku M pUCYHKHM pa3MelIaloTCs B TEKCTe, a Oosblive - ¢opmara A4 -
NPUBOJAATCS HA OTHACIBHOM JMCTe. B m000M ciydae OHM JOJDKHBI OBITH IOANMCAHBI U
IPOHYMEpPOBAHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEeKCTe oTdeTa. I'padukm o0s3aTenbHO
BBITTOJIHSIOTCS. HA MIJUIMMETPOBON Oymare. Ha xaxmoil ocu J0MDKHO OBITH 0003HAYEHO, KakKas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKiIazabiBaeTcs. Ha camMux ocsx TOJIKHBI OBITh
HAHECEHBI TOJBKO Y3JIbl KOOPIAWHATHOW CETKU. MI3MepeHHbIe Ha ONBITE 3HAYEHUS MOJIMCHIBATDH
Ha ocsx He cienyer. Ha rpaguk o0s3aTenbHO HAaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
IIPOBOAMTCA COoequHsAOmas UX JUHUA. OKOJIO OIHOM MM HECKOJIBKUX TOUEK OTKJIAJBIBAFOTCS
CHUCTEMaTHYEeCKHe IMOTPEIIHOCTH COOTBETCTBYIOLIMX H3MepeHuil (moapobHee 00 3TOM HOWJET
peyb HIKE).

8. OKOHUaTeNbHBIE PE3YIbTAThI, UX 00CY)K/ICHHE, BHIBOIBI.

B sTOoM pa3zzgene oTdyera HY)KHO MOABECTH UTOT IpojenaHHOW paboTsl. CienyeT Hanucarh,
KaKHe MOJIY4YEHbI BEJINYMHBI, U C KAKUMU IOTPEITHOCTSIMHU.

Ecnu uzMepenust poBOAWINCH Pa3HBIMU METOJaMH, TO 00s3aTENIbHO HY>)KHO CPAaBHUTh 3TU
pe3ysbTaThl U UX MOrPEIIHOCTH, CeNaTh 3aKJII0YeHNEe, KaKOW MeTOJ JydIlle, TouHee, y1o0Hee.

Ecnu u3BecTHO TabnM4yHOE 3HAYEHHWE WM3MEPEHHOM BENWYHMHBI, TO HY)KHO 0O053aTENIbHO
CPaBHUTbH €r0 C MOJTYYEHHBIM Ha OIbITE 3HAYCHUEM U J]aTh apryMEHTHPOBAHHOE 3aKJII0YeHHEe 00
UX COBIIAJICHUH WUJIM HECOBIAJICHUH.

Ecin B pabore 3HaueHHs OJHOM M TOH K€ BEIWYUHBI MOJTYYEHBI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTE€JIbHO CPABHUTh U JaTh apryMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBNAJIECHNUU WM HECOBIAIECHUU.

B cinydae, korma MexJIy CpaBHHBaeMbIMU BEJIIMYMHAMH HUMEIOTCS HEIOIYCTHMbIE
pPacXoXIeHUs, 3TO HYXKHO 00s3aTelbHO OTMETHTb B OTYETE W BBICKa3aTh NPEANOJIOKEHHE O
BO3MO>KHBIX TPUYMHAX 3TOTO HECOBIAACHHUS.

Ecnu B paboTe cTaBWIOCH LIENbIO NMPOBEPUTH KAKOH-TO (PM3UYECKU 3aKOH WM HU3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha MOCTaBJICHHBIN
BOIIPOC.

BbIBOZ JOKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanust k ohopmieHUIO OTYETA O JJabopaTopHOU padoTe



Otuet 1o mabopaTOpHON paboTe JOJKEH BBIMOIHATHCA Ha Juctax Gopmara A4. 3anucu Ha
JUCTaX BEAYTCS TOJIBKO C OJHOW cTOpoHBI. [lo Kpasm jiwcTa AOKHA OBITH OCTaBJICHA paMKa
mupuHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAax HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamke B BepXHeM TI0JI€ HYKHO JIMIIb TIIOCTaBUTh HOMEp CTpPAHUIIBIL.
[IpoHyMepoBaHHBIMU JIOJDKHBI OBITH BCE JIUCTBI OTYETA, HAYWHASI C TpeTbero. [lepBbIil mucT —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3BMEPEHUI, HE HyMEPYIOTCSL.

Ortuer cnenyer nucath oT pyku. Ecinu Bbl ucnonb3yere uykue 3arotroBku, TO OynbTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiiaM, KOTopble Bbl mojcMoTpenu y Koro-To, a He BHIBETIM CAMH.
Jlyumie cnpocutbs npenoaaBarens. OH NOJACKaXET WIM IPOBEPUT, NpPaBUIbHO 1M y Bac
HOJIyYUJIOCh.

TUTynbHBIA JTUCT pabOTHI MOKET OBITH HAMKMCAH OT PYKH WM HAale4YaTaH Ha TPUHTEPE.
DJIeKTpOHHAs BepCUs TUTYJIHHOTO JIuCTa HaxonuTces Ha caite ['Y Alla.

MeTtoauueckue yka3zaHus IO BBIIIOJIHEHUIO JJAOOPATOPHBIX pabOT MPUBEACHHI B CIEIYIOIINX
nocobusx umeronuxcs B oudnuoreke ['Y AIl B HarleyaTaHHOM U 3JICKTPOHHOM BHJIE:

2. Mexanuka. Konebanus u BoyHbl. MonekymnspHas ¢usuka. JlabopaTopHbI MPaKTUKYM

//M.M. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunosa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. IIpununko,. YO.H. Ilapes, b.®. [udpun, 2014, 132 c.

3. DnektpuuectBO W MarHetusM. JlaGopatopueii npaktukym// /E.H. Kotmukos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
ludpun, 2010,84 c.

4. BonnoBass onrtuka Jlaboparopusiii npaktukym //E.H. Kotnukos, W.II. KpekryHosa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

5. KBantoBas ¢usuka. Jlaboparopuslii npaktukym //I.A. BecuuueBa, .M Kosanenko,
H.IL JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpumunxo, C.II1.daxees,
E.B.Xonunena, }O.H. Ilapes, b.®. ludpun, 2008, 80 c.

Meronudeckue ykazaHUS IS OOYYAIOIIUXCS 10 TMPOXOXKICHUIO CaMOCTOSTEIHHON
paboTsl

B xone BbIMOMHEHUSI CaMOCTOSITENIHLHOM pabOThI, 00yJaroUIuiics BBIMOIHAET padoOTy 1O
3a/laHUI0 M IIPU METOJMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTHs.

s oOywarommxcsi 1Mo 3a04HOi (opMe 0OydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HABBIKM B YCBOCHUW M CHCTEMAaTH3aIlMU MPUOOpETaeMbIX 3HAHHM, 00€CIeunBaeT BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TMOMOTAET TOJYYHTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertonudyeckuMu  MaTepualiaMH,  HAMpaBISIIOINIMMH  CAMOCTOATENBHYIO  paboTy
00yJaronuxcst SBISIOTCS:
yue0HO-METOIMYECKUI MaTepHall O TUCIUTUINHE;



METOAMYECKHE YKa3aHUS MO BBIIOJIHEHUIO KOHTPOJBHBIX paboT (1 0Oydarouuxcs 1o
3a04HOM (popMe 00yUeHUS).

Metoauueckue ykasaHus A8 OOydarolMXCsl MO IPOXOXKACHHUIO IMPOMEKYTOUHON

aTTeCTallUH.

[IpomexxyTounasi  arrectansi  OOy4yaromIMXCsl — HpEAyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuinHe. OHa BKIJIIOYAET B
cedst:

— D9K3aMeH — (opMa OLEHKM 3HaHHWH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
HN3YyUCHUA Bceit JUCHUIIIIMHBI UJIM €€ 4aCTH, HaBBIKOB CaMOCTOSITEIBHOM pa6OTBI, CIIOCOOHOCTH
IOPUMEHATh MX JJIS PEIIeHUs NPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpaBWIO, NPOBOAUTCS B
NEpUOJ SK3aMEHALlMOHHOW CECCHMM M 3aBEpIUAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOULIO», «yI0BJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




