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Annoranus

HucuuiuinHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICIIETO 00pa3oBaHUs
10 HANPaBJICHUIO NOAr0TOBKK/ cnennanbHocTh 14.03.01 «SnepHast sHEpreTHKa U TEIUIO(PH3UKAY
HanpaBJIeHHOCTH «TeXHOJOTUM YIpaBJIeHUs B EpHON SHEpreTukey. JucuuIuimHa peainsyercs
Kapeapoit «Ne3».

JlucuuiuinHa HatesieHa Ha () OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMITETEHIIMI:

OIIK-1 «CnocobeH ncnoiabp30BaTh 0a30Bble 3HAHUS €CTECTBEHHOHAYUHBIX JWUCIUILIAH B
npoeCCUOHATIBHON  AEATENbHOCTH, IPUMEHATh METOJbl MaTeMaTUYEeCKOro aHalu3a |
MOJICIIMPOBAHMS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOTO HCCIIeIOBAHUSD)

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa CTy/eHTa, KOHCYJIbTALUH.

[TporpaMMoil TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIUE BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUILIMHBI COCTaBlsieT 12 3adeTHbIX enuHuI, 432
qaca.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TMIOTYYCHUE CTYACHTaMHU HEOOXOJMMBIX 3HAHWA M HABBIKOB B OOJIACTH €CTECTBEHHBIX

HayK;

-IPEACTaBIEHUE BO3MOXKHOCTH CTYAEHTaM Pa3BUTh U IMPOJEMOHCTPUPOBATh HABBIKU B
U3MEpEHUSIX, BEIUUCICHUSIX U 00pabOTKe pe3ylibTaTOB U3MEPEHUI;

-CO3JIaHUE TOJJEPKUBAIOLIEH 00pa30BaTEIbHON Cpelbl MPENoJaBaHUs ISl OCBOCHUS

TEXHUYECKUX JUCLUILIHMH.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMBI
BhIcIIero oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETSHIMSIMH WK WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMIETeHIIMI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnna) Kon u HaumeHnoBaHue Koz u HanMeHoBaHMe HHANKATOPA
KOMIICTCHITHH KOMITCTCHITHH JIOCTHIKEHUS] KOMITCTCHITUU
OIIK-1.3.1 3Haet 6a30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHOHAYYHBIX JUCIUILIMH
OIIK-1 Cnocoben Y S
Y TOTOBHOCTH MCIOJIb30BaTh OCHOBHbBIE
UCIIOJIH30BATh .
3aKOHBI B IPO(ECCHOHATBHOM
0a30Bble 3HAHUS
JESTEIbHOCTH, IPUMEHSTh METO/IbI
€CTECTBEHHOHAYYHBIX
MaTeMaTUYeCKOro aHajn3a 1
JTUCITUILIAH B
. MOJIETTUPOBAHUS, TEOPETUUECKOTO U
poQeCCHOHAIBHON
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
Ob6menpodeccuoHanbHble | 1€ATEIHHOCTH,
OIIK-1.VY.1 ymeer neMoHCTpUpPOBATH
KOMIICTCHITHH MPUMEHSITh METOJIbI
0a30BbIC 3HAHUA B 00J1aCTH
MaTeMaTHYECKOTO
€CTECTBEHHOHAYYHBIX JUCHUTUINH U
aHajau3a u
TOTOBHOCTH MCIIOJIb30BAaTh OCHOBHBIE
MOJIeTTUPOBAHUS, .
3aKOHBI B MPO(ECCHOHATBHON
TEOPETHYECKOTO 1
JIESITSIIBHOCTH, IPUMEHSITh METO/IBI
AKCIIEPUMEHTAILHOTO
MaTeMaTHYeCKOT0 aHalu3a u
WCCJICIOBAHUS
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS

2. Mecro nucuumaussl B ctpykType OI1
HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:
— Jluneitnas anredpa

— MaremaTtnueckuii aHaIu3
— Teopus BeposTHOCTEH

3HaHUs, MOJYYEHHbIE MPU HW3YYEHHM MaTepuajia JaHHOW UCIMIUIMHBI, HUMEIT Kak
CaMOCTOATENIBHOE 3HAYECHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCIUILINH:
— DJIEKTPOTEXHHKA
— DJIEKTPOHUKA
3. O0BeM U TPYAOEMKOCTh JUCITUTUTAHBI




JlanHpie 00 obmemM o0beMe AUCHUILUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BHJIIOB Y4EOHOM
paboTHI IO TUCHHIUINHE (M pacHpeieeHue 3TOH TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKoCTh Mo cemecTpam
Bun yueGHO# paboThI Bceero Nol N N3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 19/ 432 5/ 180 3/108 4/ 144
3E/ (4ac)
AyoumopHnuie 3anamus, BCETO 4ac. 204 68 68 68
B TOM YHCJIE:
nexuun (JI), (qac) 102 34 34 34
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
51 17
(gac)
naboparopusie padbots (JIP), (dac) ol 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 117 45 36 36
Camocmoamenvnan paboma, Bcero (4ac) 111 67 4 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amer (3auer, Judd. 3aug, JK3., OK3.
DK3.*%*) OK3.

*k
IIpumedanue: kaHaUAATCKHI 9K3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTLIMHEI Jlekinn 113 (C3) JIP KII CPC
(dac) (dac) ("ac) ("ac) (gac)
Cemectp 1
Paznen 1. Mexanmnka 11 6 5 23
Pazzen 2. KoneGanust 1 BOJHBI 11 5 6 23
Pasnen 3. MonekynspHas Gpusuka 12 6 6 21
Hroro B cemecTpe: 34 17 17 67
Cemectp 2
Paznen 4. DnekTpuiecTBO 11 5 6 2
Paznen 5. Maraetusm 11 6 6 1
Paznen 6. Onrrka 12 6 5 1
Hroro B cemecTpe: 34 17 17 4
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 6 13




Paznen 8. KBantoBas MexaHHKa 11 6 6 13
Pasznen 9. Cratuctryeckas husuka 12 6 5 14
Hroro B cemecTpe: 34 17 17 40

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI ITPUBEICHO B Ta0OHIIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

Ha3zBanue u copepkaHie pa3IenoB U TEM JCKIIHOHHOTO IHUKJIa

Pasnen 1.

Mexanuka

IIpeamer wmexanuku. Mexanudyeckoe aBwxeHue. llonstue
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUUYECKOM MEXaHUKE. YpaBHEHHUS
JIBWXKEHUS. ['paHMIBI  NPUMEHHMOCTHM  KJIACCHYECKOM  MEXaHUKH.
PensgTuBHCTCKAas M KBAHTOBAsI MEXAHUKA

Kunematuka nBH)XeHHMS MarepuanbHOM TOUYkH. CKOpPOCTh U
yckopenue. HopmanbHOEe M KacaTtelbHOE yCKOpeHHs. Pannyc KpuBH3HBI
Tpaecktopuu. OCHOBHAas 3ajadya KUHEMAaTUKU MaTepUalbHOM TOYKH.
KunemaTtuka nerxeHus aOCOTIOTHO TBEPAOIo Tena. Bpamienue tBepioro
TeJa BOKPYI HEMOJBHKHOW OCH. CBsI3b JIMHEWHBIX U YIJIOBBIX BEJIMYMH
[IPY BPAILATEIIbHOM JIBUKEHHH.

WNuepunanpupie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJIACCUUECKOM JuHaMHKKU - 3akoHbl HproroHa. OcHOBHas 3agaua
JUHAMHUKU MaTepHallbHOW TOYKM. HeuHepuuaibHble CHUCTEMBI OTCYETA.
Cunpl uHepuuu. 3aKoH coxpaHeHMs uMmmyibca. LleHTp Macc u ero
JnBuxxeHue. Cucrema 1LeHTpa Macc.

Mexanudeckass pabora W MOIIHOCTh. KuHeTHueckas »HEprus.
[Tons cun. KoHcepBaTUBHBIE U JAMCCUIATUBHBIE CHJIBL. Y CIIOBUE
MOTEHIIMATBHOCTH ~ TIOJIA CHJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[TorenumanbHass sHeprus cucrembl. CBs3b MEXJIYy HNOTCHIHAIBHON
SHEprueil u TOoJeM KOHCEpPBAaTUBHBIX CHJI. 3aKOH COXpPaHEHUs
MexaHn4yecKkol 3Heprun. CUCTeMbl EUHULL.

MOMEHT cuiIbl 1 MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa HMITyJbCca. MOMEHT MMIIyJIbCa TBEPAOTO Tena
OTHOCUTEJIbHO HEMOJABMXKHOW ocu. MomeHT wuHepuuu. OcHOBHOE
ypaBHEHUE JUHAMUKH BpaIATEIbHOIO JBM)KEHHS TBEPAOro Teja.
Kunernueckass SHeprus BpalAOLIErocs TBEPAOrO Tena. YpPaBHEHUS
JIBUOKEHUS U YCIIOBUSI PABHOBECHS TBEPJIOIO TEJIA.

[Ipunnun otHOcUTenbHOCTH ['anmunes, npeobpazoBanus [ amumes.
[Toctynatel cnenuanbHON Teopuu OTHOCUTENbHOCTH. [IpeoOpazoBanus
Jlopenua u crnenctBusi W3 HUX. OCHOBBI PENSTUBUCTCKOM MEXAHUKHU.
WNurtepBan, ero WHBapUMAHTHOCTh. PenaruBucTckuii ummnyiasc. OCHOBHOE
YpaBHEHUE pEIATHUBUCTCKOM nuHaMUKW. KuHerndeckas »Heprus
pensITUBUCTCKOM wyacTulpl. CBsi3b Macchl UM 3Hepruu. CBs3b MEXKITY
SHEPTUEeH W HUMITYJIbCOM dYacTuilbl. OCHOBHBIE HJeW OOIIeH Teopuun
OTHOCHUTEJIBHOCTH

Pazpnen 2

duznka KojaedaHu U BOJIH
IMapmoHnueckmit u AHTapMOHNYECKHUN OCLUJUIATOP
(MaTeMaTUYeCKUi MAasTHUK, (U3UYECKUN MAATHUK, KOJeOaHHUsS MOJ
neiictBueM yrnpyroil cuiel). Crnoxkenue koneOaHuil. @U3NUECKU CMbICI




CIIEKTPAITLHOTO pa3lIoKEeHUSI. Huddepenumansaoe ypaBHEHHE
kosnebanuii. CBoOomHBIE, 3aTyxaromme KoyieOaHus. BvIHYX/IeHHBIC
koseOanus. Pezonanc.

Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonmHoBoe ypaBHenue. [IpuHiun cyneprno3uuu. JHeprus
BoJIHBI. [loTOK 3Heprun. InTeHcHBHOCTH BOJHBL. CTOsT4ast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM BOJIHBIL. Dddext ommepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonekynsipHas ¢puznka

TepmoauHaMu4eckue cOCTOSHUS U mporecchl. [lonsTie pyHKunu
cocrosiHusl. Buytpennss sneprus. KomuuectBo Tteriorel. Pabora Tena
npu U3MEHeHHH ero oObema. IlepBoe Hauano TEPMOJMHAMUKHL.
Temnepatypa W BHYTpPEHHSISI OJHEpPruss Kak (QYHKUHUS COCTOSHUA.
TemnoemkocTb. DHTponusa. BTopoe M TpeTbe Hauana TEPMOIUHAMHUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTponuu. [lopsaok u 6ecropsiok
B ipupoze. TepmoanHamMuieckre GyHKINH.

WneanbHplii ra3 (ypaBHEHUE COCTOSHUS, BHYTPEHHSS SHEpPrus,
TEIUIOEMKOCTH, ypaBHEHHe anuabartel, paboTa TMpH  pa3TMYHBIX
npoueccax, 3HTponwus). BepostHocts u ¢daykryanuu. Pacnpenenenus
Maxkcemia. CkopocTH — TEMJIOBOrO JIBUXKEHUS Moiiekyn. CpenHss
KUHETHYeCcKasi 3Heprusi MoJieKyja. OCHOBHOE ypaBHEHUE KHHETUYECKOU
TEOpUU HJeallbHbIX razoB. Pacnpenenenue bonbpimana. DHTponus u
BEpOSTHOCTb. (Da30Bble pPAaBHOBECHS M IMPEBpAIICHUS. DJIEMEHTbI
HEPABHOBECHOM TEpPMOAMHAMUKH. SIBIEHUS NepeHOca, KUHETHYECKUE
apinenus. KoHneHcupoBanHoe cocTostHue. KuHemaTmka W JuHaMuKa
JKUJIKOCTEH U ra30B.

Pasnen 4

DNEeKTpUYECTBO.

DJIEKTPOCTAaTUKA B BaKyyMe. 3aKOH COXPaHEHUS JIEKTPUIECKOTO
sapsina. 3akoH Kynona. Cucrtems! enunHun. llpuHnum cynepno3unu.
Cucrembl 3apspKEHHBIX 4YacTUL. OJeKTpudeckuil aumnonb. Pabora cun
bIIEKTpocTaTH4Yeckoro  momst. TeopeMa 0  LUPKYJISOUU  BEKTOpa
HanpsokeHHOCTH.  [loTeHHMaIbHOCTh  3JEKTPOCTATHUECKOrO  TOJIS.
HanpskeHHOCTh M MOTEHIUANl IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema ['aycca s 31€KTPOCTATHYECKOrO MOJS B BaKyyMe.
[I[pumeHenune Teopemsl ['aycca k pacueTry Mmosneu.

DnekTpocTaTHKa B BellecTBe. Tumsl au3inekTpukosB. [lonspuzanus
IUAIeKTpUKoB. CBOOOIHBIE U CBA3aHHBIE 3apanbl. [ludnexTpuueckas
BOCIIPUUMYHMBOCTD. JIM3IEKTpUUecKas MPOHUIIAEMOCTb. DJIEKTPHUUECKOe
cMmenieHre (MHAykuus). Teopema [aycca Juis 3JeKTpUUYECKOrO TOJS B
JTURJIEKTPUKE. Y CIOBMS Ha IPaHULE pazjiena ABYX IUIEKTpUKoB. [loie
BHYTpM THpPOBOJHMKA M y e€ro mnoBepxHocTH. OOmas 3agauda
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konpencaropbl. OHeprust CHCTEMBI DIIEKTPUYECKUX 3aps/IOB.
OHeprus 3apsoKeHHOro mnpoBojgHuKa. OObeMHas IJIOTHOCTh SHEPruu
AIIEKTPUYECKOTO IOJIS.

VYcinoBusg CyHIECTBOBAHMSI AJEKTPUYECKOTO TOKa. YpaBHEHHE
HENPEPBIBHOCTH. JIEKTPOJABIKYIIAs cwia. HemoTeHnManbHOCTh MO
CTOpOHHUX cwi. 3akoHbl OMa m J[xoynsa-JleHna B HMHTErpaJbHOW H
JuddepeHaIbHoN popmax.

Pasnen 5

DneKTpoANHAMUKA
MaruaurocTaTtuka B BEIIIECTBE. HamaramueHHOCTb.

MonekynspHble TOKH. MarHuTHas BOCHPUUMYHMBOCTh. MarHutHas




npoHHUIaeMocTb. HanpsskeHHOCTh MarHuTHOro nosid. JlmamarsHeTukw,
napaMarHeTuku, (eppomaretuku. Teopema O UHPKYISLIUU BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepeHimanbaas
¢dbopMbI). YCIIOBUS HA TPAHMIIC TBYX MarHETUKOB.

3akoH ®dapanes. [IpaBuio Jlenna. CamMouHIyKIIHS.
NunyktuBHOCTh. B3auMmHas wuHAykuusd. DB3auMHas MHIYKTUBHOCTb.
O0beMHas IUIOTHOCTh JHEPrMM  MarHuTHOro mnois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesia.
Marepuanbhsle ypaBHeHus. KBasucranuonapusie Toku. IHBapuaHTHOCTh
ypaBHeHHI MakcBemia OTHOCHTEIbHO Tpeobpa3oBanuii  JlopeHma.
IIpuHIMIT OTHOCUTENIBHOCTH B JIEKTPOJMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHeHME i 3JIEKTPOMAarHUTHOM BOJHBL. (CBoiicTBa
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IloliHTHHra. MHTEHCHBHOCTH CBETa.
Oddext [Jomnepa ans dIEKTPOMArHUTHBIX BoOJH. OTpaxeHue u
npeiromiienue cBera. Ontmueckoe wu3o0Opaxenue. [Ipuanun depma.
WUntepdepenuss  cBera. KOrepeHTHOCTh U MOHOXPOMATUYHOCTb.
Hudpaxnus csera. [Ipunmun I'rolirenca-®penens. Meroa 3o @penens.
Hudpakius Opaynrodepa Ha menun u AUPPAKIMOHHONW peEIIeTKe.
[onorpaduu. EcTecTBeHHBIH M MOJISAPU30BAHHBIN CBET. 3akoH Maoca.
[Tonsipuszanus cBeTa mpu OTpaXEHUU U IpenoMiieHuu. 3akoH bproctepa.
JBoiiHoe nyyenpenomsieHue. HopManbHas W aHOMallbHas JHUCHIEPCHSL.
®da3zoBasg u rpymnmnoBas ckopoctu. @opmyna Paned. Dnementsl Oypoe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TernoBoe m3mydenue Ten. 3akoH Kupxroda. 3akoHbI M3ITydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBantoBas ontuka. @otosdpdekr, omneitel CromeroBa. DOTOHEHI.
[aBnenne cBera. KopnycKysaspHO-BOJHOBOW Jyanu3M JJis  CBETa.
Oddext Komnrona.

Pa3zgen 8

KBanTOBasi MexaHuka

Teopuss bopa. OmnbiTel ®panka u ['epna. KopmyckynspHo-
BOJIHOBOW Jyanu3M Mukpodactull. ['mmore3a ne bponnsa. Pas3oBasg u
TPYIIIOBas CKOPOCTH BOJIH Jie bpoitns. BonHoBoi maket. CTaTuCTHYECKOE
HUCTOJKOBaHUWE BOJH JA¢ bpoinda. IlpuHuun HeomnmpenereHHOCTH
I'eitzenbepra. BonHoBasi ¢yHKIMS, €€ OCHOBHBIE CcBoMcTBa. Omeparopsl
dbuznyeckux BeNMYMH. BpemMeHHoe U cTalMoOHapHOE ypaBHEHUE
[IIpenvHrepa, KBAaHTOBBIE COCTOSIHUA. KBAaHTOBBIE ypaBHEHUS ABUKECHUS.
CBoOonnas yactuma. Yactuima B OECKOHEUHOW MOTEHIMANIBHON sMe.
KBanrtoBblii ocummiarop. HyneBas »sHeprus, HyneBble KojeOaHUs.
[TpoxoxxaeHre 4YacTHIbl 4Yepe3 MOTeHUUANbHbIH Oapbep. TyHHENbHBIN
s dexr.

ATOM BOJOpO/Ja B KBAHTOBOW MexaHuKe. KBaHTOBbIE uwMcIa.
OpOuTanbHBI MEXaHUYECKHII W MarHUTHBIA MOMEHTBHI JJIEKTpOHA B
atome. OpOurtanbHoe rupoMarHuTHoe oTHomieHue. OmnbiT [llTepHa u
I'epnaxa. CnuH snektpoHa. [IpyHIKN TOXIECTBEHHOCTH MHKPOYACTHIL.
@®epmuonsl U 0030HB. CHUMMETpUST BOJTHOBOW (YHKIIMH CHCTEMBI
onuHakoBbIX yacTtull. [lpuarmun Ilaymu. OOBscHeHHE MEPUOAMIECCKON
cucreMsbl aieMeHToB J[.M.MeHneneeBa. DHepreTHUECKU CIIEKTP aTOMOB
1 MoJiekyJ1. [Tpupona XuMu4ecKkou CBsI3H.

Pasgen 9

Craructudeckas pusnka
Cratuctnueckuid Metosi. Pa3oBoe MPOCTPAHCTBO. Pacnpenenenne




KBaHTOBOMEXaHHYECKOH nu CTaTUCTUUECKOM

CTaTUCTHK.

teopus DriHmTelHa U Jlebas. DoHOHBI. DOTOHHBIIH Ta3.

Knaccuueckas ~ craructuka  Makcpemia-bonbsumana.
cratuctukn ®epmu-Jupaka u bose-OiHiureiiHa. CpaBHEHHE Pa3IMYHBIX

['u66ca. CrtaTucTuyeckoe UCTOIKOBaHUE YHTponuu. CBOOOIHASI IHEPTHS.
CTaTUCTUYECKOE OIHMCAHHE KBAHTOBOH CUCTCMBI, PAa3JIMYUC

MEXKITY

BEPOSATHOCTSIMH.
KBanrtoBbie

Pacnpenenenue @epmu-{upaka It 3JIEKTPOHHOTO  Tasa.
OnexkTpoHbl B Kpuctajuiax. OHepruss @Depmu, BBIPOXKIECHHBIM U
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM ra3. OJIEKTPOHHAs TEIUIOEMKOCTD.
TennoeMKoCTh KpUCTALIMYECKOM pemieTkd. Kraccudeckas Teopus,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
TeMbl MpakTUYECKUX DOopMBI IPAKTUYECKUX Tpynoem| pasaena
/o 3aHATUAN 3AHSITHI KOCTb, (4ac) | gucrum-
JIMHBI
Cemectp 1
Kunemaruka u Pemienne 3anau 1
JIMHAMUKa MaTepuajibHOU
TOYKHU
Kunemaruka u Pemienne 3anau 1
JAHAMHKa a0COIIOTHO
TBEPAOIO TeNa
CnenuaiibHasi TeOpus Pemenne 3amau 1
OTHOCUTEIBHOCTH
Kunematuka u Pemenne 3agau 2
IUHaMHKa KoJIeOaHun
XapakTepuCTUKU Pewrenue 3anau 2
BOJIHOBBIX ITPOIIECCOB
MonekynsapHoO- Pemenue 3agau 3
KHHETHYECKasi TEOPUsI
Cemectp 2
HanpsoxenHocts n Pentenue 3amau 4
MOTEHLIHAI
3JIEKTPOCTATHYECKOTO MOJIS
JBmxenue Pemenue 3amag 4
3apsKEHHBIX YaCTHUIL B
3JIEKTPOCTATHYECKOM I0JIE
JuanekTpuku B Pentenue 3amau 4
3JIEKTPUYECKOM IOJIE.
Konzaencaropsl
XapaKkTepucTUKU Pemenue 3amau 5)
AJIEKTPUUYECKOTO TOKA
Nuaykuys MarHuTHOTO Penrenue 3anau 5
1mojisg. CHIIBI B MATHUTHBIX
MOJIIX
3akoH Pemenwne 3agau 5

3HeKTpOMaFHHTHOﬁ HHAYKIOUN




®dapanes. Pabota B MarHUTHBIX
TIOJISIX
HNutepdepenmus, Pemenue 3amau 2 6
TUGPAKIUS, TTOJSIPU3AIHS
Cemectp 3
TeruoBoe u3nyyeHue, Pemenue 3anau 2 7
dboTtodrhdexr
Dddexr Komnrona, Pemenwne 3amau 3 7
cBoiicTBa (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
4.4. JlabopatropHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
Ne Ne
Tpynoe
HaumenoBanue nabopaTopHbIX paboT paszzena
n MKOCTb, (4ac) T n——
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
Cemectp 2
OrnpezenieHne 3JIeKTPOEMKOCTH KOHAEHcaTopa 4 4
HccnenoBanue penakcalimOHHBIX KOJIEOaHUA 4 4
Onpenenenre ropu30HTAIBLHON COCTABIISAIOIIEN 3 5)
HAMPSDKEHHOCTH MarHUTHOTO TOJIST 3eMITH
Ormpezenenne yAeIbHOTO 3apsijia dJIEKTPOHA 3 5)
Konbua 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




Ornpenenenue
MIOJTYITPOBOJTHUKA

LIUPUHBI

3anpeneHHON

30HBI

Bcero:

51

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositensHO# paboThI
qac qac qac qac
1 2 3 4 5
W3ydeHue TeopeTHuecKOro MaTepuania 36 29 1 13
nucuuriaabl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO
ycneBaemoctu (TKVY) 36 22 . 13
[ToaroroBka K MPOMEXKYTOUHOMN 39 23 2 14
atrecrauuu (I1A)
Bcero: 111 67 4 40

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroIuXcsl M0 JUCHUIUIMHE (MOAYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp NevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

Mudp bubnunorpaduueckas ccouika / URL ampec KomnuecTBo 3K3eMILISIPOB B
oubnnoreke
(KpoMe 3JIEeKTPOHHBIX
HK3EMILISIPOB)

[53(075)] CagenneB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.1. Mexanuka. MosexyssipHas ¢pusnka

[53(075)] CagenweB U.B. Kypc obmieit pusuku: YueOnoe mocodue 8 | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DnexTpu4ecTBO U MarHeTu3M. BosHBIL.
OnTuka.

[53(075)] CasenbeB U.B. Kypc o6mieit ¢pusuku: YueoHoe mocodbue B | ®O(4), [C(91), I'CU3(1)
3 1. 2014. T.3. KBanToBas ontuka. AToMHas (pU3HKA.
®usuka TBepAOro Tena. Puznka aTOMHOTO si7Ipa u
HJIEMEHTAPHBIX YaCTHUI]

[53(075) CasenbeB U.B. Kypc ¢pusuku: YuebHOEe mocobue B 3.T. d0O(2), I'C(98)

Cl12 T.2. DnextpuuectBo. Konebanus u BonHbl. BonHoBas




ontuka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: Ous- I'C(133), I'CY3(1), I1I°(6)
mariur, 2015

[53(075) Tpodumora T.U. Kypc dusuku. 2007, ®0(3), I'C(27

T76]

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»

Ilepeuens JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
HEOOXOUMBIX JIJIsl OCBOEHUS! IUCHUILIMHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3yEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus
Ne ni/m HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne n/m Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHMUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKON 06a3bl

Howmep aynutopun
Ne n/mt HaunmeHoBaHMe COCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (ipu
HEOOXOMMOCTH )
1 JlexuimoHHast aynuropus
2 Crienmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04
3 Crernuann3upoBaHHas 1abopaTopust « INEKTPOMArHETH3M 32-04
4 CrienmanusupoBaHHas jgadoparopus «ONTHKa 32-06



http://lib.aanet.ru/

\ Crnernmanu3upoBanHas jabopartopust «KBantoBas Ouznkay» \ 32-03, 32-05

10. Omnenounble CpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTaIlH
10.1. CocraB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS HPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCHUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH

Crmcok BOITPOCOB K 3K3aMCHY

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONUMUCS MPUMEHsIETCS S-0auThbHas MIKaia OIEHKA chOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KoTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS

100-0ayipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
<(Ga4YTCHO»

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIbHOCThIO HAIPABJICHMS,

— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NMpPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITHIBACT 3aTPyJHEHHMsS B TNPaKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— WCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

10.3. TumnoBbie KOHTPOJIbHBIC 3aaHUS WIIA MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.



Tabmuia 15 — Borpocs! (3amaun) 115 2K3amMeHa

No /it \ ITepedyens BompocoB (3a1a4) 11s IK3aMeHa
Cemectp 1
1 OcHoBHble KHHEMaTH4eckue moHsATHs. Kunemarnka MatepuanbHoil Touku. CKOPOCTh U
YCKOPEHUE MaTepPUaTbHON TOUKH
2 Y ckopeHue npu MI0CKOM KPUBOJIMHEHHOM JBUKEHUH
3 Kunemarunka abcomoTHO TBEPAOro Tela
4 CBs13b JIMHEWHBIX U YIJIOBBIX BEIMUUH
5 O06001IeHHBIE KOOPJUHATHI U CTETIEHH CBOOOIBI
6 OcHoBHasl 3a/1a4a KWHEMATUKH 11 MAaTePHAIbHON TOUKH
7 3akonsl HpioToHa
8 3akonsl Keruiepa 1 3ak0H BCEMUPHOTO TATOTCHHUS
9 [TpuHnun nerepMuHU3Ma
10 3aK0H COXpaHEHHUs UMITYJIbCa
11 TeopeMa 0 IBHKEHUH LICHTPA Mace
12 I'paBuTanIMOHHAs U UHEPTHAS MAacChl
13 MOMEHT CHJIBI © MOMEHT MMITyJIbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEeHHUs MOMEHTA UMITYJIbCa
15 CekTopHajibHasi CKOPOCTb
16 PaboTa, MOIITHOCTh M KWHETHYECKAs SHEPTHSI
17 [ToTeHnnanbHble U HEMOTEHIMAIBHBIE CUJIBI
18 IToreHnmanpHast SHEPrys, 3aKOH COXPAaHEHH] MEXaHUYECKOH dSHEPTHH
19 MoMeHT uHepIu
20 Teopema IlIteiinepa
21 MowmeHT uMmiynbsca abCoNIOTHO TBEPJIOTO Tela
22 Kunernueckas sneprus ATT. Pabota u momHocTs Bpamenust ATT
23 [Tpuniun otHocuTenbHOCTH ["anunes
24 OxcnepumenTanbHble npeanocbuiku CTO
25 [Toctynarter DiiHImTENHA, TpeoOpa3zoBanus Jlopeniia
26 CaenctBus u3 npeodpazobanus Jlopenna. 3akoH cinoxenus ckopocreit B CTO
27 WuTepBan
28 PenstuBucTCKasg JUHAMHKA
29 VHBapuaHThl TEOPUU OTHOCUTEIBHOCTH. I IpUHITHMIT S5KBUBAJIEHTHOCTH
30 HewneprnmanpHbIe CUCTEMBI OTCYETA
31 JuddepennnanbHoe ypaBHEeHHE KoleOaHUH NPY>KUHHOT'O MAasTHUKA, €0 PElIeHue
32 BekTopHas nuarpamma
33 DOHeprusi rapMOHUYECKHUX KoJIeOaHHH
34 Y cnoBrs BOZHUKHOBEHHUS KOeOaHUM
35 DU3NYECKUI U MAaTEMaTUYECKUI MAasITHUKHI
36 3aryxaromue KonedaHus
37 Breinyxxaennsie kosnebanus. Pezonanc
38 CrnoxeHue KojebaHuil 0IHOTr0 HaPaBJICHUs C OAMHAKOBBIMU YAaCTOTAMHU
39 CroxeHne B3auMHO TIePIICHTUKYIISIPHBIX KoJIeOaHUi
40 Boanbl. OCHOBHBIE TOHATHUSA
41 YpaBHeHue Oeryiiei BOJIHbI
42 BosHoBOe ypaBHeHHEe. CKOPOCTH BOJIHBI B YIPYTOM cpefie
43 OHeprus BOJIHbI
44 NHTEHCHBHOCTD BOJTHBI
45 D¢ ekt Homnepa
46 Hudpaxius Boas. [punnun ['olirenca




47

WuTtepdepenius BOJIH OT ABYX HCTOYHHUKOB

48 Crosiune BOJHBI

49 Jlucniepcusi, rpynnoBasi CKOpOCTh BOJIH

50 Wneanbheiil ra3. JlaBneHue Ha CTEHKY COCYyAa.

51 [TapameTpbl cocTOsIHUS, TEMIIepaTypa. Y paBHEHHE COCTOSHUS, (DYHKIIHS
COCTOSIHUS

51 BHyTpeHHsIs SHEprys HAEAIBHOIO ra3

53 PaGota naeanbHOro ra3a B pa3iMuHbIX TEPMOJUHAMUYECKUX MPOIIeccax.

54 IlepBoe Hayan0 TEPMOAMHAMUKH.

55 AnmabaTHyecKuil mporecc.

56 Muxn Kapno

57 Pabora TemioBoro nBurarens

58 O6paTUMOCTh TEPMOMHAMHYECKHX TPOIIecCcOB, Teopembl KapHo

59 HepasenctBo Knaysnyca. DuTponus

60 DHTPOMNUS U BEPOSITHOCTD

61 bapomerpuueckas ¢popmyna. Pactipenenenue bonsiimana

Cemectp 2

1 Hanpspk€HHocTs anexTpuyeckoro nosis. [Ipuninun cynepno3unuu

5 [Torennuan anexTpudeckoro nosis. [Ipunuun cyneprnosunuu. Teopema o LUPKYIALUU
BekTopa E

3 ITorok BekTopa E. Teopema I'aycca miist Bektopa E

4 CuioBbl€ JIMHUU U 3KBUIIOTEHIIMAJIbHbBIE [IOBEPXHOCTH

5) Crnenctus u3 Teopemsl ['aycca

6 Hanpsk€HHOCTh U MOTEHLIMAJI JIEKTPUYECKOTO IUIOJIS

7 DNEeKTPUUYECKHUI TUTIO0IH BO BHEIIIHEM I10JIE

8 ITpOBOAHMKY B DJIEKTPUYECKOM T10JIE

9 Jwanexrpukn. Bektop anekrpudeckoit nHayknuu. Teopema ["aycca nis Bekropa D

10 I'pannunble ycnoBus it BeKTopoB D u E

11 OnekTpoéMkocTh. KoHieHcaTophl

12 [TapannenbHoe U ocieA0BaTENbHOE COETUHEHNE KOHJIEHCATOPOB

13 OHeprus NEKTPUYECKOTO MOJIs

14 Onextpuueckuid Tok. [IIoTHOCTH TOKa

15 3akoHbl OMa B 00bIKHOBEHHOM U G depeHInaabHoi popmax

16 3axon Oma ay1st 3aMKHYTOH [ENH

17 3akonsl Jlxxoyins — JleHna B 0ObIKHOBEHHOM U auddepeHnnansHoi hopmax.

18 MarauTtHas UHIYKIHS

19 3akon buo — Caapa — Jlannaca

20 MarHuTHas MHAYKIHS IPSIMOTO MPOBOJA C TOKOM

21 B3anmoaeiicTBre NpOBOTHUKOB C TOKaMU

22 JIMn0JIbHBINM MarHUTHBIM MOMEHT. MarHUTHOE 10JI€ KOHTYpa ¢ TOKOM

23 MaruuTtHas HHAYKIHS IBUKYHIerocs 3apsiia. BzauMmozeiicTBre qBUKYIIMXCS 3apsI0B

24 JIBI>KEHME 3apsDKEHHBIX YacTUI] B MArHUTHOM T10JIe

25 Teopema o nupKynsiuuu Bektopa B

26 MaruuTtHas UHAYKIHS TOPOHIA U COJICHOU A

27 MexaHnueckasi paboTa B MAarHUTHOM I10J1€

28 MaruutHsbiii notok. Teopema ["aycca g Bektopa B

29 MarHuTHbIM JUNOIb B MATHUTHOM I10JI€




30

Maruetruku. Teopema o nupkyaanuu Bektopa H

31

SIBnenue peppomMaraeTuzma

32

9JI€KTpOMaFHI/ITHa$I HHAYKIOWA

33

Camounnykuus. B3anmuast uHayKius

34

9Hepr1/1;1 MarouTHOTO ITOJIA

35

Buxpeoe ai1eKkTpudeckoe 1nosue

36

Tok cMmereHus

37

YpaBHenus Makcsesia

38

BonnoBoe ypaBHEHUE 371€KTPOMArHUTHOTO MOJIST

39

CpoiicTBa OJICKTPOMArdHuTHBIX BOJIH

40

3aKOHEI MPCJIOMJICHUA U OTPAKCHUA CBCTA

41

KOFepeHTHOCTB CBCTa

42

WuTtepdepennus cBeTa OT IByX HCTOUHUKOB

43

Judpaxius. [punnun [roiirenca — @penens

44

3onbl Openens. Judpakmus Opaynrodepa Ha menn

45

Jucnepcus ceera

46

JudpakronHas pemeTka

47

[Tonspuszanus cera

48

Crenenb nojsipuszanuu. 3akoH Masnroca

Cemectp 3

TemnoBoe N3JTYUYCHUC

3aKOHBI U31y4eHus: a0COIIOTHO YEPHOIO TeIa

®dopwmyia Penes — Jxunca. Pacnipenenenue Ilnanka

dotord ekt

TOpMOSHOC PCHTICHOBCKOC U3JIYUCHHUC

DOTOHBLI. KOpHYCKy.]'IHpHO — BOJIHOBOM AyaJIu3M JJIsl CBETa

Dddexr Komnrona. Dmmuprudeckue 3aKOHOMEPHOCTH B CIICKTPAX aTOMa BOJIOPOAA

Mogens aroma 1o ToMIicony

OO |NOO|OIAWIN|F-

Mopens atroma o Pezepdopay. Ilocrynarsr bopa

[EEN
o

Teopust bopa — 3ommepdenbaa

[EEY
[EEN

Bonnsl /le bpoins

[EEN
N

BonnoBas ¢yHkus

[HEN
w

Ypasuenue llIpénunrepa

[EEN
N

CootHomuieHue HeonpenenéHHocrel [elizenbepra

[EEN
(S

MHKquaCTI/IHa B O,Z[HOMepHOfI MOTEHIIUAIBHOM IME C 00-MHU CTCHKAMH

[EEN
(o]

MukpoyacTuia B TpEXMEPHOM HENPOHUIIAEMOM MTOTEHIIUAJIBHOM SIITUKE

[EEN
\‘

CTONKHOBCHUE MUKPOYAaCTUIBI C TIOTCHIHWAJIbHBIM 6apbep0M

[EEN
o

MukpoyacTuiia B HEIPOHHUIIAEMOU cepe

[EEN
O

["apMOHHMYECKHI OCHMIUIATOP B KBAHTOBOM MEXAaHUKE

N
o

KBaHTOBBIN poTaTop

N
[

ATOM BOJIOpOJAa B KBAHTOBOM MexaHuKe. CrinH

N
N

ToXIEeCTBEHHOCTh KBAHTOBBIX YaCTHII. HpI/IHLII/IH HaynH

N
w

3anoJiHeHHE AJIEKTPOHHBIX 00oouek. Tabmmia MeHnneneena

N
S

XapaKTepI/ICTI/I‘-ICCKI/IC PCHTI'CHOBCKHUEC CIICTPLI

N
(6)]

3Hepr1/15{ CBs3H B MOJICKYJIC

N
(o]

Pacnpenenenune @epmu - [{upaka

N
~

Pacnpenenenne bo3e - DiiHinTeliHa

N
oo

BHGPFGTI/I‘IeCKI/Ie 30HBI B KpHUCTaJlJIaX

N
(<]

HpOBOI[I/IMOCTB TMOJIYITIPOBOAHUKOB




30 CrioHTaHHBIE U BBIHYXJICHHBIC TIEPEXO0/IbI

31 [Tpuniun paboTsl 1a3zepa

32 Knaccuueckas Teopus temioemkoctu [rosonra u [Ttu
33 KBaHTOBast TEOpHsI TEIIIOEMKOCTH DWHIITEHHA

34 KBanToBas Teopust remioemkoctu Jledast

35 KoHTakTHBIC SIBICHUS

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TprMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypcOBO#l paboThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMS KOMIETEHLIMH, cojaepkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIsi 00y4aroIUXCsl 10 OCBOEHUIO TUCIUIITUHBI
Llenbt0 MUCIMIUIMHEI SIBIISIETCSI TIOTYYECHUE CTYACHTaMH HEOOXOIUMBIX 3HAHUN, YMEHUH H
HaBBIKOB B O0JIACTM aHAJIM3a MEXaHU3MOB BO3JCHCTBUS ONACHOCTEH Ha uesloBeKa, XapakTepa
B3aWMOJICHCTBHS OpTaHU3Ma YeJIOBEKa C OMACHOCTSMHU Cpellbl OOMTaHUS B CBSI3U C BOIIPOCAMH,
CBSI3aHHBIMU C ITpobIeMaMu o01Iel (GU3UKH.

Meroauyeckue ykKa3aHus s 00y4amIIUXC 10 OCBOCHHMIO JIEKIIHOHHOIO
MaTepHaJa

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 110 TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX MpOOJeM JUCHUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTHUYECKYIO,




OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO QYHKIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOH 0o0ylacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00yYaroUIMMcs JIEKIIMOHHOTO MaTepuana;

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3AaHHBIX 3HAHWM, YPOBEHb

KOTOPBIX OIIPECACIIACTCA HeHeBOﬁ YCTaHOBKOﬁ K Ka)KI[OfI KOHerTHOﬁ TEME,
— HOJIYUYCHHC OIIbITA TBOp‘IGCKOfI pa6OTBI COBMCCTHO C IIPEIIOJABATCIIEM

— pa3BuTHE TPO(HECCHOHATHLHO—JCIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOT'O MBIIIUICHUS.

— IIOABJICHHC HGO6XOI[I/IMOFO HHTEPECA, HCO6XOI[I/IMOFO JJIA CaMOCTOSITEIILHOMI pa6OTI)I;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HAYYUTCI METOJMYECKH OOpadaThiBaTh Marepuan (BBIACIATH TJIABHBIC MBICIHA H
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH MX B  Pa3IMYHBIX
(bopMyIupoBKax);

— MOJYYCHHEC TOYHOI'O TIOHUMAHUA BCCX H€O6XOI[I/IMI)IX TCPMHUHOB U TTOHSTHH.

JIeKIMOHHBI MaTepual MOXKET CONPOBOXIAThCSA JIGMOHCTpAIlMed ClIaioB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja MpH MPOBEACHUU KOPOTKUX ITUCKYycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICIbHBIX TEMATHK 110 JUCITUTLIMHE.

Metoauyeckue ykKazaHusl 1JIsl OO0Y4YAIOUIMXCH MO NPOXOKIEHUI0 NPAKTHYECKHX

3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIasICsl B BHITOJIHEHUH O0YYarOIIMMUCS T10]] PYKOBOJICTBOM IPETIOIaBaTEes
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOMU
JUCHUITIINHBI, npn06peTeH1/1$1 YMGHI/Ifl 1 HAaBBIKOB, OIIbITa TBOpHGCKOfI JCATCIIBHOCTHU.

]_IGJ'IBIO HpaKTI/I‘IeCKOFO 3aHATUS TSI 06y11a10mer0051 ABIISICTCA HpI/IBI/ITI/Ie O6yanOHIeMC$I
YMEHUI U HAaBBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUU 00yYaroeMcsl MPaAKTUIECKUX 3aHSITHIA:

— 3aKperuvieHue, yriyOJeHue, pacllupeHue M JAeTau3alus 3HAHUW TpU PElIeHUU
KOHerTHBIX 3aja4,

— Pa3BUTHUC ITO3HABATCIBHBIX CHOCO6HOCTCI>1, CaMOCTOATCIIbHOCTH ~ MBIIIJICHUS,
TBOpquKOﬁ AKTUBHOCTH,

— OBJIaACHUC HOBBIMU MCETOAAMH MW MCTOAMKAMH HN3YUCHUA KOHerTHOI\/'I y‘Ie6HOﬁ
JUCIIMITIIMHBI,

- BLIpa6OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS MOJIYYCHHBIX 3HAaHUM 1A
BBITIOJTHCHU A 33)13.HPII>1;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.



DYyHKIMY PAKTUYECKUX 3aHITUI:
— TIO3HaBaTeJIbHAas;

— pa3BUBaroLIas;

— BOCIIMTAaTCJIbHAA.

Ilo XapaKTEPy BBIIIOJIHACMBIX O6y‘laIOIHI/IMC${ Sa,Z[aHI/Iﬁ Mo MPAKTUYCCKUM 3aHATUAM
noapa3acIsArOTCA Ha:

— O3HaKOMHUTCIBHBIC, IIPOBOAMMBIC C MLCJIbIO 3aKPCIUICHUA W KOHKPETHU3allUuU
HN3YUCHHOI'O TCOPETUUYCCKOro MaTepuala;

—  aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJYyYCHHE HOBOM MH(OpMAIMK Ha OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOPYCCKUEC, CBA3AHHBIC C INOJIYYCHHUEM HOBOM I/IH(bOpMaI_II/II/I IMyTEM CaMOCTOSATCIBHO
BLI6paHHI>IX MMOJAXOJ0B K PCUICHUIO 3a/1ay.

@opMbl OpraHu3alM MPAKTUUYECKUX 3aHATUH ONpEAENSIOTCS B COOTBETCTBUU CO
cneunuyeckuMU OCOOEHHOCTSIMM Y4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOryT
IPOBOJUTHCS:

— B HHTEPAaKTUBHOW Qopme (pelIeHWe CHUTYAllMOHHBIX 3334, 3aHATHSA 110
MOJICJIMPOBAHUIO  PEaJbHBIX  YCIOBUM, JEJIOBbIE UIPBI, HWIPOBOE  IPOEKTUPOBAHHE,
UMHTALMOHHBIE 3aHATH, BbIE3/IHbIE 3aHATHS B OpraHU3aluu (MIPeIIpusiTHs), AejoBas ydeOHas
urpa, poseBas WIpa, I[CUXOJIOIMYECKHH TPEHUHI, KeHC, MO3roBOH IITYpM, TIpYIIOBBIE
JUCKYCCHH);

— B HE MHTEPaKTUBHOW (popme (BBINOJHEHHE YIpPaKHEHUH, pellleHHe THIOBBIX 3a/ad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYToe).

MeTOI[I/IKa IMPOBCACHUA IMPAKTUYCCKOI'0 3aHATHA MOXKET OLITH paanquﬁ, IIpru 5TOM
BaXXHO JOCTHXXCHHEC O6III€I>'I eI TUCHUIIIINHBI.

TpeGoBanus K MPOBeICHUIO MPAKTUYECKHUX 3aHATHH
[IpakTuueckue 3aHATUS TMPOBOASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUIE
pazbopa BOmpoCOB, KOTOPHIE MOTYT BO3HUKHYTh Yy CTYJIEHTOB IIPH OCBOCHUM MaTepuasa.
Meroanueckue ykazaHHS 10 TPOBEICHUIO TNPAKTHUUECKUX 3aHITHA TpPHUBEICHBI B
CIEMYIONNX MOCOOusIX uMMermmxcs B oubmuorexke 'YAII B HameyaTaHHOM U DJIEKTPOHHOM
BHJIC:
1. Mexanuka. Konebanus u BoiHbl. Tepmoamnamuka. Coopuuk 3amau /.M. KoBanenko,
10.A. Ky3uneno, M.H.Kyns6wurkas, H.I1.JIlaBposckas, H.H.JlutBunosa, 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.

2. DnektpudyectBo. Marnetusm. Omntuka. CoOopruk  3amau. /M. Koanenko,
H.IT.JIaBpoBckas, H.H.JIutBunoa, E.B. PytpkoB. FO.H. Ilapes, b.®.llludpun, C.A.
[Mepbak 2013. 80 c.



3. KBantoBas ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
Hapes, C.A Ulepdak, 2004, S6c¢.

MeTtoauyeckue yka3aHusi Ui O0y4YAIOMIMXCS IO TMPOXOKIAEHUIO JIA0OPATOPHBIX
pador

B xone BbImonHEHHs 1a0OpPaTOPHBIX paboTa OOYYAIOIIUICS JIOMKEH YIIIyOuTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAUOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Broimonnenue nabopaTopHbIX paboOT 0OydarolmuMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMOi y4yeOHbIM IIJJTAHOM M OTHOCHUTCS K CpPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIICAYIONNX OCHOBHBIX 33/1a4 Y 00y4JaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOH JUCLUIUIUHBL

— 3aKperuvieHue, pa3sBUTHE W JeTaju3alus TECOPETHYECKHUX 3HAHUM, MOJYYEHHBIX Ha
JICKIUSX;

— IIOJIy4YCHHC HOBOM I/IH(l)OpMaI_II/II/I 110 I/ISY‘IaeMOﬁ JUCHUIIIINHE,

— TpuUOOpeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

3aganue U TpeOOBAHUS K IPOBEJCHHIO J1Aa00PATOPHBIX padoT

B TeueHue cemecTpa KaxAbli CTYAEHT B COOTBETCTBUM C pabodyeil mporpammoin 1o
quciuiuinie dusnka ToKeH BBIIOIHUTH ONPEEIIEHHOE YHCIo 1abopaTopHbix pabor. Ha
KOKIYI0 J1abopaTOpHyK pabOTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHUH: OJHO — Ha
BBIMIOJTHEHUE W3MEPEHUI, U OJHO — Ha 3amuTy ordyeTa. OTYeT NUIIETCS HE BO BpPEMS
3aHATHH, a JOMa WK B OUOINOTEKE.

B nauane cemectpa 10 Hayasa 3aHSATUH CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TPOBEICHUH JTabopaTOpHBIX padoT mo ¢usmke. [IpoxoxkaeHue
UHCTpyKTaxa (UKCUpyeTCsl B CHEIHaJbHOM JKypHaje; TaM HYXHO 0053aTeIbHO
pacnucarbcsl.

B nabGoparopuio CTyIeHTHl JOJKEH MPUXOAUTHh MOATOTOBICHHBIMU K Ha3HAYCHHOU
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHE PabOThl U TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO paszfena Kypca. He 3a0piBaliTe O pEKOMEHIOBAHHOW JHUTEpaType H
00s13aTeNIbHO MONTy4nTe B OMOIHOTEKE BCE MOCOOMS, BBITyCKaeMble Kadeapoil.

BoImostHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCHIe JOMyCcKa, MOJIYISeHHOTO TI0CIe
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTenb JOMKEH YOSIUTHCS, YTO CTYJCHT IIOHUMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOJII01aTh U UCCIIEI0BATh;

Kakas 11eJIb IIepe]l HUM IOCTaBJICHa;

KaKUMU NpuOopaMu U Kak BEIyTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOJAUTH SKCIIEPUMEHT.



[ToyuenHsbIit AOMyCK K paboTe OTMEYaeTcs MperoiaBaTesieM B KypHalie.

B mpouecce BwimonHeHHs Ta00paTOpHON pabOTHl HYXKHO O0O0S3aTENbHO 3alOJHUTH
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJa HECKOIBKUMH CTYJIEHTaMHU BMECTE He aomyckaeTcs. [IpoTrokon
BeneTcs Ha mucTe GpopmaTta A4. B mpoTOKoOJIE TOKHO OBITh OTPayKEHO:

TOYHOE TMOJHOE Ha3BaHWE U HOMEp Ja0opaTOpHOM palbOThl B COOTBETCTBUU C
METOJIMYECKUM TI0COOHEM;

dbamMuIHsl, THALMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

(haMUITMS 1 MHUITHAITBI TIPETIOIaBaTelIs,

TabnuIla TEXHUYECKUX XAPAKTEPUCTHK HM3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHUE MpHOOpa,
pabouunii quanasoH, IeHa JeIeHUs, KJIAcC TOYHOCTH U JIp.);

napameTpbl YyCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yiabTaThl U3MEPEHUN;

JlaTa ¥ TOJMKUCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WIIM TEIEBOU
pyuKoil. 3anuch HAOIIOACHUI U JaHHBIX KapaHIallloM He JOMYCKaeTCs, KapaHaamoM MOXHO
JIUIIH YePTUTH TaOIUIBI U rpaduku. BeneHne «4epHOBHKOB IMPOTOKOJIA» U MEPENUChIBAaHUE
WX B KOHIIC 3aHATHS HAYKHCTO HE PEKOMEHIYETCS;, ATO HEHY)KHas TpaTra BpPEMEHU U
BO3MOJKHOCTB JIOITYCTUTh OIHUOKY TpH IMepenuchiBanui. CTapaTelbHOCTh U aKKYpPaTHOCTh
JydIIie TPOSIBUTE TIPH OPOPMIICHUH OTYETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00513aTEIBLHO JAETCSl HA MOJIUCH MPEToJaBaTeNIo.
be3 »TOoif moamucu TPOTOKON cuuTaercs HeaeucTBuTenbHbIM. [loamuchk cryaeHTa B
MPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE MPOBEJCHHBIE U3MEPEHUs, a MOJAMUCH
IpernoiaBaTelisi 03HayaeT, yTo paboTa IeMCTBUTENHHO BBHINOJHSIACH U YKa3aHHbIC 3HAYCHUS
JEHCTBUTENBHO MOTYyYEHBI UIMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKO.

[To pesympraraMm, 3aUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHI, CTYACHT JOMa ITHIIET
OTYET ¥ 3alUINaeT ero Ha cieayroneM 3anatud. [Ipu 3ammre oT4eTa MOTYT OBITH 3a/IaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysibTaTraMm. 3a
MPUHATBHINA OTYET MPENOJaBaTeNb BBHICTABISET CTYACHTY OIEHKY U IOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHWE CIECAYIONICH 1a00paTopHOi pabOTEHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

OTtuer JOMKEH coiepKaTh CIASAYIOLIUE Pa3/Iebl:

1. Llems paGoOTHI.

Ona cdopmynupoBaHa B OIKCAHWUU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT
NIePETncaTh.

2. Onncanue J1abopaTOPHOH YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO — ObITh  KpatkuMm.  CriemyeT  OrpaHUUMTHCA
(GYHKIIMOHATBHOM WITH AJIEKTPUYECKOM cXxeMoil ycTaHOBKU. He Hy>KHO MPUBOJIUTH BHELTHETO
BUJa npubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT U NEPEUUCIUTh U3MEPUTEIIbHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHUK, TIIEPEHECEHHOW U3 MPOTOKOJIa
U3MEPECHUM.

3. PaGoune GpopmyIbl.



PaGounMu Ha3pIBatOTCS TOJNBKO T€ (OPMYIbI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCIenyeMbIX BeianunH. CrneBa B Gopmylie JOMKHO CTOSTh TO,
YTO CJEAyeT OINPEeAeNuTh, CIOpaBa - TO, YTO H3MEPSUIOCH B paboTe miaM u3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBon hopmyn U MpOMEKYyTOUHBIE BBIPAKEHUSI B 3TOM pasziesie MPUBOIUTH HE HYKHO.
@opMynbl 1711 BBIUMUCICHUSI MOTPEUTHOCTEM W MPOBENEHUS MaTeMaTUYeCKoW oO0paboTKH
pE3yIbTATOB U3MEPEHUM B 3TOM pazJiesie TOKE HE MPUBOISTCH.

4. Pe3ynbTaThl U3BMEPEHUN U BHIYMCICHUM.

B sTom pa3zgene otueTa MOIKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC M BBHIYHCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO NPEICTaBISATh B BUJE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HENB3S OCTABISATH JIMIIHHUE ACCATUYHBIC pa3psanbl (moapolOHee 00
ATOM TIOWIIET peub HIKe). B paboTe MokeT ObITh HECKOIBKO 3aJIaHWi, BCE OHMU JIOJDKHBI
OBITh IPUBEICHBI B 3TOM pa3jielie.

5. Ilpumepsl BBIYUCIEHUMN.

B stoM pasnene oTdera AOHKHBI ObITH MPUBEIEHBI MOAPOOHBIE MPUMEPHI BHIYUCICHUM
no Kaxmaoil paboueit dopmyne. He HYyXHO NpPUBOIUTH BCEX BBIUMUCICHUM, BIIOJHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0i (opMyie. DTOT pa3aen HyKeH Ui TOrO, YTOOBI
npernojaBaTeNlio ObUIO JIerde HaWTH OMHMOKY B BBIUMCICHHUSX WIA H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruucienre norpeniHocTen.

B »TOoM pasnmene otTdera AOMKHBI OBITH MPEACTaBICHBI (OPMYJBI, MO KOTOPBIM
MPOBOJIMJIACH MaTeMaTudeckas o0paboTka pe3ynbTaToB u3MepeHuil. JIOmKHBI OBbITh
BBIBEJICHBI (DOPMYJIBI, MO KOTOPHIM BBIYUCISUIUCH CHUCTEMATHUYECKUE U CiydyalHbIe
MOTPEUTHOCTH U MPECTABICHBI IPUMEPHI BEIYUCICHHUH MO KaXX10M U3 HUX.

DTOT pa3zen oTdeTa CaMbIil CIOXKHBIA Jiig CTyAeHToB. [lo Hemy Oombine Bcero
BOIIPOCOB, B HEM OoJIbIlie Bcero omuOoK. Teopust morpenrHocTeit 00bI9HO OBIBaCT HAMKMCAaHA
JUIA TOATOTOBJIEHHOTO YHTATENsl, 3HAKOMOTO C BBICHICH MaTeMaTHKOW. B Hacrosmem
MOCOOMH aBTOPHI MOCTAPAIMCH OCTABUTH JIMIIb CAMOE Ba)KHOE IO JTOM TeME M H3JIOKHTh
Marepual 1o BO3MOKHOCTHU ITPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpime rpaguku U pUCyHKH pa3MeIlaroTcs B TEKCTe, a Oombiime - ¢popmara A4 -
NPUBOJATCS HA OTIECIBHOM JjHcTe. B a1000M ciyyae OHM JOJKHBI OBITH MOJANUCAHBI U
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TEKCTE OoTdeTa. [ 'paduku o0s3aTenbHO
BBITIONHSIOTCS Ha MUJUTUMETPOBOW Oymare. Ha kaxmol ocu JOKHO OBITh 0003HAYEHO,
Kakas BEJIMYMHA M B KAKUX €AMHHUIAX BIOJb HEe OTKJIaJbpiBaeTcs. Ha camMux ocsax JOJIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. M3MepeHHBbIe Ha OMBITC 3HAYCHUS
NOJNUCHIBATH Ha oOcsAX He ciuenyer. Ha rpaduk 00s3aTenbHO  HAHOCATCA  BCe
DKCIEPUMEHTAIBHBIE TOYKH, M IMPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJIO OJHOM WU
HECKOJIbKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKUE IOIPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET peub HUKE).

8. OKoHUYaTeTbHBIC PE3YJIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B »TOM pasnmene orueta HY)XHO TOABECTH HWTOT MpoOJETaHHOW paboTel. CriemyeT
HaIMCaTh, KAKWE MOTYYEHbI BEJIMYUHBI, U C KAKUMHU MTOTPELIIHOCTSIMHU.



Ecnu u3mepenus npoBOIMINCH pa3sHBIMA METOJAaMU, TO 005S3aTeIbHO HY>KHO CPaBHHUTD
3TU PEe3yJIbTaThl U MX IOrPEIIHOCTH, CAENATh 3aKIIOYEHUE, KAKOM METOJ Jy4lle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOH BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €TI0 C MOJY4EHHBIM Ha OIBITE 3HAYEHUEM U JaTh apryMEHTUPOBAHHOE 3aKJIFOYCHUE
00 UX COBIAJICHUU UJIM HECOBIIAICHUHU.

Ecnu B pabore 3Ha4eHUs1 OJHOM U TOW K€ BEIUYMHBI MOITYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0YEHHE 00 WX COBIAJCHUH WIJIK HECOBIAICHUU.

B cnywae, korga Meay CpaBHUBAEMBbIMH BEIMYMHAMU HMMEKOTCA HEAOIYCTUMBIE
pPacXoXKJIEHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIIOKECHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMA/ICHMUS.

Ecnu B paboTe cTaBUIOCH LIEIbIO TPOBEPUTH KAKOW-TO (PM3NUECKUN 3aKOH UM U3yYUTh
SBJIEHUE, TO B JAHHOM pa3jiesie HeoOX0IuMO J1aTh 0OOCHOBAHHBIM OTBET HA MOCTABIJICHHBIN
BOIIPOC.

BbIBO/ 1OMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

Otuer no naboparopHoil padboTe JOHKEH BBINOIHATHCS Ha JducTax Gopmara A4. 3anucu
Ha JINCTaX BEIYTCS TOJBKO C OAHOU CTOpoHHI. [lo Kpasim nucTta MODKHA OBITH OCTaBJICHA
paMKa mHUpUHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaX HE HYXHO, HO M
3acTynaTh 3a Hee He cienyeT. B pamke B BEpXHEM I0J€ HYXHO JIMIIb [MOCTaBUTh HOMEP
cTpanunbl. [IpoHyMepOBaHHBIMU TOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAaYMHAS C TPETHETO.
[1epBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJ U3MEPEHU, HE HyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Ecau Bel ucnonb3yere uyxue 3aroTroBkH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OIIMOKU, KOTOPIX ObIBaeT MHOTr0. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mojgcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenogaBaresns. OH MOJCKAKET UM TPOBEPUT, MPABHIIBHO U y Bac
MOJIYYHIIOCH.

TuTyapHBIA THCT PabOTHI MOKET OBITH HAITMCAH OT PYKW WM HalledaTaH Ha TPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Meroanueckue yka3aHus M0 BBIIOJIHEHUIO J1a00paTOPHBIX padOT MPUBEICHBI B CIEIYIOIINX
nocoOusx nMmeromuxcs B oubnroreke 'Y AIl B HaneuaTaHHOM U JIEKTPOHHOM BHJIE:

4. Mexanuka. Konebanus u BonHbl. MosekynspHas ¢usuka. JlabopatopHblii nmpakTUKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. ITpununxo,. 1O.H. Lapes, b.®. [ludpun, 2014, 132 c.

5. DnextpuuectBo W MarHeTu3M. JlaGopatopusiii npaktukym// /E.H. Kotnukos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBpoBckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
ludpun, 2010,84 c.

6. BonnoBas ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, M.I1. KpekryHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢



7. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym //I'.A. BecamueBa, .1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwiunko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. llIudpun, 2008, 80 c.

Metoanyeckue ykazaHusi J1jisi 00y4alOmMXCs M0 MPOXO0XKAEHUID CAMOCTOATEIbHOM
padoThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIOIIHIICS BBIIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEnoiaBarelisi, HO 0e3 ero HemocpeiICTBEHHOIO
y4acTHsl.

Jia oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIIOUATh B ce0s1 KOHTPOJIbHYIO paldoTy.

B npornecce BbIMOIHEHHS] CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE paboUero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
Y HaBBIKA B YCBOGHHW M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWI, 00SCIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, TIOMOTaeT TOJYyYUTh HABBIKA ITOBBINICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAaMOCTOSITENIbHYIO — paboTy
00y4aromuXCs SBISIFOTCS:

—  y4eOHO-METOJIMUECKHI MaTepual Mo AUCIHILIUHE;

— METOJUYECKUE YKa3aHHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaroImuxcs
1o 3a04HOU (hopme oOyueHus).

MeTtoauyeckue yKazaHusi JJis 00y4YalOUIMXCSl MO MPOXOKIEHUIO NMPOMEKYTOUYHOM
aTTecTanuu

[Ipomexyrounas  artecranus  oOydarolUXcsl — MpeaycMaTpuBaeT  OLIEHHWBAaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/bTaTOB 00y4YeHMs MO AucHuIuinHe. OHa BKIIOYAET B
cebs:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYyYEHHBIX OOYyYalIIUMCS B MPOLECCE
I/ISYIIGHI/HI BCGI71 JAUCHUIIIIMHBI UJIM €€ 4YaCTH, HaBBIKOB CaMOCTOHTGHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
HpI/IMGHSITI) nux ajda pemeHI/m HpaKTI/I‘IGCKI/IX 3a1aa4. SKBaMeH, KakK HpaBI/IJ'IO, HpOBOI[I/ITCH B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHOR,
«XOPOIIIOY, «YAOBJIETBOPUTEIHLHOY, «HEYTOBICTBOPUTEIHHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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