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AHHOTaUs

HucuuruinHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa3oBaHUs
10 HaIpaBJeHUIO NoAroToBku/ crieruanbHocTH 12.03.01 «IIpubopocTpoenue HapaBIeHHOCTH
«ABHAIIMOHHBIE NPUOOPBI U U3MEPUTEIIbHO-BBIUMCINTENIBHBIE KOMIUIEKChI». JlucuumianHa
peanusyetcs kadeapoit «Ne3y.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIETYIOLIMX KOMIIETCHIIMMI:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
IPUMEHATh CUCTEMHBIN MOAXO0/ AJIsl PEIIEHUs TOCTABICHHBIX 33734

OIIK-1 «CrnocoGeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHUA,
METO/Ibl MATEeMaTUYECKOI0 aHaJIn3a U MOAEIUPOBAHUS B MHXXEHEPHOM NesTeIbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTHUSIMH TPOHM3BOJCTBA TNPUOOPOB U
KOMILJIEKCOB ITMPOKOI'O HA3HAYCHUS»

OIIK-3 «CnocobGeH NpOBOAMTH SKCIEPUMEHTAJIbHBIE HCCICIOBAHUS W HW3MEPEHU,
0o0pabaTbIBaTh U MPEJCTABIIATh [1OJIyY€HHBIE JaHHBIE C YYETOM CIEeLU(UKH METOIOB U CPE/ICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
buzuku.

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aLuu
y4eOHOTro mporecca: JeKIHH, JIa0opaTopHbIe padOThI, MTPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTy/eHTa, KOHCYJIbTAIUH.

[TporpaMMo#l TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIME BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIHUIUIMHBI cocTaBisieT 13 3aderHbix enuHuI, 468
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC

MO P>KUBAIOIIEH
TEXHUYECKUX TUCIIUAILINH.

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NTUCHMIUIMHBI OOydaroIIuiics JOJDKEH 00JamaTh CielylolnMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
VK-1..1 ananusupyet 3a7a4y, BbIICIAS €€
VK-1 Cnocoben 0a30Bble COCTABJIAIOLIHE, OCYILIECTBIISAET
OCYIIECTBIISATh JIEKOMIIO3UIIHIO 334
nouck, kputnyeckut | YK-1.J1.2 HaXxoIuT U KpUTUYECKU
aQHAJIU3 U CUHTE3 aHaJIM3upyeT uHPOpMaLHIo, HE0OX0 UM
YHuBepcaabHbIC Py (popman 2 FIHMYTO
uH(popMaluuy, JUTSI pEIICHUS TOCTaBIICHHOM 3a/1a4yu
KOMIIETEHIIUU
IIPUMEHSATH VK-1.J1.3 paccmarpuBaeT BO3MOXKHBIE, B

CUCTEMHBIN MOIXO/
JUTSL peIIeHUS
[IOCTaBJIECHHBIX 3a1a4

TOM YHUCJIC HCCTAHAAPTHBIC BAPUAHTLI
peliCHusd 3aJa4r, OICHHUBAA UX
JOCTOMHCTBA U HCJOCTATKH, a4 TAKKC
BO3MOJKHBIC ITOCIICACTBUA

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYUYHbIE
1 0OIIIENHKEHEPHBIE
3HAHMS, METObI
MaTeMaTHYECKOIO
aHanu3a u
MOJICIIUPOBAHUS B
WHXEHEPHOU
JIeITEIIbHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBAaHUEM,
TEXHOJIOTHSIMU
MPOU3BOJICTBA
puOOpoB 1
KOMILIIEKCOB
ITUPOKOTO
Ha3HAYCHUS

OIIK-1./1.1 npumeHsieT 3HaHUS
MaTEMaTUKU B MTH)KEHEPHOU NIPAKTUKE IPU
MOJIETUPOBAaHUH

OIIK-1./1.2 npuMeHseT 3HaHUA
€CTECTBEHHBIX HAayK B MH)KEHEPHON
IIPAKTUKE

O6menpodeccrnoHanpHbIE

KOMIICTCHIINN

OIIK-3 Cnocoben
MIPOBONTH
BKCHepI/IMeHTaJ'IBHBIe
HCCIIEN0BAHUA U
HU3MEpeHUs,

OIIK-3./1.1 BeIOUpaeT U UCHOIb3yeT
COOTBETCTBYIOILINE PECYPCHI, COBPEMEHHBIE
METOJMKHU U 000pyI0BaHUE IJIS
IIPOBEJEHUS IKCIIEPUMEHTAJIbHBIX
MCCIIEOBAHUI Y U3MEPEHUN




o0pabaThIBaTh 1
IPECTABIIATh
MOJIy4YEHHBIC JaHHbIE
C Y4€TOM crenu(puKu
METOJIOB U CPEJICTB
TEXHUYECKUX
M3MEpPEHUN B
IpruOOPOCTPOEHUH

OIIK-3./1.2 o6pabaThIBaeT M MPEICTABISCT
MOJIYYCHHBIC OKCIICPUMCHTAJIbHBIC NTAHHBIC
JUTSL TIOJTy9EeHUsI 00OCHOBAHHBIX BBIBOJIOB

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS

[IPU U3YYCHHUH CIICYIOIIUX JTUCIUIUINH:
— JluneitHas anreOpa
— MareMaTHueckuii aHaIu3

Teopust BepodTHOCTeW 3HaHWA, MOJYYEHHbIE NpPU H3YyYECHUH MaTepuaia JaHHOMN
JTUCLUIIIMHBI, UMEIOT KaK CaMOCTOSITEIbHOE 3HAYCHHE, TaK M MOTYT HCIOJb30BaThCS IIPH

W3YYEeHUU APYTUX JTACHUTUIHH:
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarable 00 00mIEeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoeMKOCTb IO cEMeCTpam

Bun yuebHoit paboTbl Bcero Nol Noo No3
1 2 3 4 5
Oobwan mpyooemKocmeo OUCUUNIUHDL, 13/ 468 4/ 144 3/108 6/ 216
3E/ (uac)
AyoumopHnuie 3anamus, BCETo 4ac. 48 16 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 22 8 8 6
npakTuueckue/cemunapckue 3anarus  (I13), 12 4 4 4
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 14 4 4 6
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 393 119 83 191
Buo npomesicymounoit ammecmauyuu’ 3ayer, OK3., OK3. OK3.
mubd. 3ager, sk3amed (3auer, dudd. 3auy, OK3., OK3.
DK3.*%*) OK3.
HpI/IMeanI/Ie: **KaHIII/IIIaTCKPIﬁ 3K3aMEH
4. ConeprkaHue TUCHUTUTHHBI
4.1. PacnpeneneHne TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHATHH.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYAOEMKOCTh
Pazgensl, TeMBI TUCITUTIIMHEI Jlex I1 JI K C
10505 3(C3) P II PC




Cemectp 1
Paznen 1. Mexanuka 3 |2 2 40
Paznen 2. KoneGanus 1 BOJIHbI 3 |1 2 40
Paznen 3. Monexyisipaast pusmka 2 |1 39
Hroro B cemectpe: 8 |4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 3 |2 2 28
Pasnen 5. MarueTusm 3 |1 2 28
Paznmen 6. Onrtuka 2 |1 27
Hroro B cemecTpe: 8 |4 4 83
Cemectp 3
Pasnen 7. KBanToBas onruka 2 |1 2 64
Pasnen 8. KBanTtoBas MexaHuKa 2 2 64
Paznen 9. Craructuueckas Gpusuka 2 |1 2 63
HUroro B cemectpe: 6 |4 6 191

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

Hazsanune u COJCPIKAHUE PA3CJIOB U TCM JICKIHMOHHOI'O ITUKJIa

Paznen 1.

MexaHuka

IIpenmer Mexanuku. Mexanuuyeckoe ABkeHue. IlonaTtue
COCTOSIHUSI M JETEPMHUHU3M B KJIACCUYECKOM MEXaHUKE. YpaBHEHUS
JIBWXKEHUs. ['paHunbl TOPUMEHMMOCTH  KJIACCHYECKOM  MEXaHHUKHU.
PenstuBucTCKas 1 KBAaHTOBAsi MEXaHUKa

Kunematnka nBwkeHuss marepuanbHON TOukH. CKOpPOCTh U
yckopenue. HopmanbHoe U KacartenbHOe ycKopeHus. Paaumyc KpuBH3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHUHEMAaTHKH MaTepUATbHOM TOUKH.
Kunemartuka ABmkeHHUs abCONIOTHO TBEPIOTO Tena. BpaieHue TBepAoro
Tea BOKPYT HEMOJBIKHOW ocH. CBsI3b JTUHEWHBIX W YIJIOBBIX BEIMYUH
IIPY BPAILATEIILHOM JIBUKEHUH.

WNuepumansubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJacCUYEeCKOl IMHAMHUKM - 3akoHel Hpiotona. OcHoBHas 3ajada
JMHAMUKN MaTepUAIbHOW TOYKW. HenHepluanbHble CUCTEMBI OTCYETA.
Cunbl mHepuMH. 3aKOH COXpaHeHuss umnyibca. LleHTp macc u ero
nBmxeHne. Cucrema IeHTpa Macc.

Mexanuueckass paboTta W MOIIHOCTb. KuHeTHueckas >Heprus.
ITonss cun. KoHcepBaTHBHBIE W JUCCHUIATHUBHBIE CHJIBL. Y CIIOBHE
MOTEHIUAIBHOCTH  TOJI CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenmmanpHass dHeprus cucrembl. CBs3b MEXIYy TMOTCHIIMAIBHON
SHEpPrUe U TI0JIEeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MEXaHN4eCKOW d3Heprun. CUcTeMsbl eIUHUILI.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y pABHEHHE MOMEHTOB. 3aKOH




COXpPAaHEHHsI MOMEHTa HMITyJdbca. MOMEHT HMIyJbCa TBEPIOIO Tela
OTHOCHUTEJIbHO HEMOJBMXHOM ocu. MomeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JUHAMUKH BpalATEIbHOIO JIBM)KEHHS TBEPAOro Teja.
Kunernueckass sHeprusi BpalalOLIErocss TBEPAOro Teja. YpaBHEHUS
JIBUJKECHHUSI M YCIIOBHSI pABHOBECUS TBEPAOTO Tea.

[Ipunuun otHocutenbHOCTH ['anunes, npeodbpa3oBanus ['amumnes.
[Toctynatel cnenuaibHON Teopuu OTHOcUTeNbHOCTH. [IpeobpazoBanus
Jlopenna u cnenctBuss M3 HUX. OCHOBBI PENSITUBUCTCKOW MEXAHUKH.
NutepBan, ero mHBapHaHTHOCTh. PenstTuBuCTCKUN umIysibe. OCHOBHOE
yYpaBHEHUE PEJISTUBUCTCKOW JuHaMHUKU. KuHetnueckass sHeEprus
pensaTUBUCTCKOM yacTuupl. CBs3b Macchl UM 3Hepruu. CBs3b MEXKIY
SHEpPrue MW UMIYJIbCOM 4YacTullbl. OCHOBHBIE HJEU OOIIeH Teopuun
OTHOCHUTEJIbHOCTH

Paznen 2

®dusuka KojaebaHui U BOJIH

I'apmoHnueckuit u AQHIapMOHHUYECKUI OCLUJLIATOP
(MaTeMaTU4eCKMi MasTHUK, (U3NYECKUH MAATHUK, KojeOaHWs MOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue koneOaHuil. OU3MUECKU CMBICI
CHEKTPAJIbHOTO pasJIoKeHUsL. JuddepenunansHoe ypaBHEHHE
konebanuii. CBoOOmHBIE, 3aTyxaromme KoyieOaHus. BwIHYXIEHHBIC
KosiebaHus. Pe3onanc.

Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U ChepruIecKre
BOJIHBI). BonHoBoe ypaBHeHue. [IpuHuun cynepno3uuuu. JHeprus
BOJHBL [loTOK SHEeprun. IHTeHCHBHOCTH BOJIHBL. CTOsTuast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM BOJHBI. D dekT [Jomnepa s
3BYKOBBIX BOJIH

Pasznen 3

MonexyssipHas Gpusnka

TepmoauHaMUYecKre COCTOSTHUS U Tporecchl. [lonsTre pyHKuInu
coctosHus. BuyTtpennss sueprus. KomnmyectBo termiorsl. Paborta Tena
npu u3MeHeHuH ero oObema. IlepBoe Hauyaio TEepMOIMHAMHUKU.
Temmeparypa ¥ BHYTPEHHSISI DSHeprus Kak (yHKIUS COCTOSHHUSL.
TemoemkocTb. DHTpomnus. BTopoe u TpeTbe Hauana TEPMOIUHAMHUKU.
Teopemsl Kapro. 3akoH Bo3pacTanus suTponuu. [lopsaok u 6ecropsiiok
B nipupoe. TepMmonnHaMuyeckue QyHKIIUHU.

WneanbHblil ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHEHHE aauadarbl, paboTa TpU  Pa3IUYHBIX
npoleccax, 3HTponus). BepostHocTs u QuykTyanuu. Pacnpenenenus
Maxkcemia. CkopocTH TEMJOBOro JBWXKEHUS Moiiekyn. CpenHss
KMHETHYeCKasi dHeprus Mojekysl. OCHOBHOE YpaBHEHHME KHHETHYECKOU
TEOpUU HJeallbHbIX razoB. Pacmpenenenune bonbliMana. DHTponus W
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. IEMEHTHI
HEPAaBHOBECHOM TEpMOJAMHAMUKH. SIBIEHHS mepeHoca, KUHETHYECKHe
asieHus. KonaeHcupoBaHHoe cocTtosHHMe. KuHemaTtmka W AMHaMuKa
JKUJIKOCTEN U Ta30B.

Paznen 4

DIEKTPUYECTBO.

DJIEKTPOCTAaTUKA B BaKyyMe. 3aKOH COXPAHEHHUs dJIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cucrtems! eaunHun. lIpuHIMn cynepno3unu.
Cuctembl 3apspKEHHBIX 4YacTUI. OJeKTpudeckuil aunonbs. Pabora cun
BIIEKTpOocTaTH4YeCKoro  moist. TeopemMa 0  IUPKYJISLUM ~ BEKTOpa
HanpsokeHHOCTH.  [lOTeHHIManbHOCTH  3JEKTPOCTATHYECKOrO  TOJIS.
HanpskeHHOCTh M MOTEHIUAJI IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema [aycca s 37€KTPOCTATHYECKOTO MOJS B BaKyyMe.

[ IpumeHenue TeopeMsl I'aycca Kk pacuery IoJIeH.




DJIEKTpOCTaTUKA B BellecTBE. THUMbl AUAIEKTpUKOB. [lomsapusanus
TUAIIEKTpUKOB. CBOOOIHBIE W CBS3aHHBIC 3apsibl. JHdnexTpuueckas
BOCIIPUUMYHMBOCTD. JIMAIEKTpUUEcKas MPOHUIIAEMOCTb. DIEKTPHUUECKOe
cmenlenue (uHaykmnus). Teopema laycca it 2JIEKTPUYECKOTO MOJS B
JTURJIEKTPUKE. Y CJIOBHSI HAa IpaHULE pasliena ABYX AUdJIEeKTpukoB. [lose
BHYTpM IIpOBOJHMKAa M Yy ero nosepxHoctu. OOmas 3agayda
AIIEKTPOCTATUKH. DIEKTPOEMKOCTh IPOBOIHUKA.

Konnencaropsl. DHeprusi CUCTEMBI SJIEKTPUUYECKHUX 3apsJiOB.
DOHeprus 3apspKEHHOro MpoBoJHUKA. OO0beMHas IJIOTHOCTh JHEPIUU
AIEKTPUUECKOTO TOJIA.

VYcnoBusa CyHIECTBOBAHMS JJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIMPEPBHIBHOCTU. DJIEKTPOABMKYIIAsg cujia. HemoTeHUuaabHOCTh MOJIA
cropoHHUX cui. 3akoHbl Oma u JDxoyns-JleHma B HHTErpajibHOM U
g depeHaIbHoN popMax.

Pasnen 5

DIEeKTpoAMHAMUKA

MaruuTocraTuka B BEIIECTBE. HamaramuyeHHOCTSD.
MounekynspHble TOKA. MarHutHas BOCHPUUMYHUBOCTh. MarHurtHas
npoHunaemMocts. HanpsbkeHHOCTh MarHutHoro mnois. /luamarmeruku,
napaMmarHeTuku, (eppomaretuku. Teopema O UUPKYISIUU BEKTOpa
HAIPSDKEHHOCTH MarHUTHOTO 1oJis (MHTerpaibHas u nuddepeHuanbras
¢dbopMbI). YCiioBUS HA TPAHUIIE TBYX MarHeTUKOB.

3akoH ®dapanes. [IpaBumno Jlenna. CamouHyKIus.
WupyktuBHOCTh. B3auMuas wuHaykuus. B3auMHas MHIYKTUBHOCTB.
OO0beMHas IUIOTHOCTh JHEPrMM  MarHuTtHoro mnois. Buxpesoe
anekTpuueckoe nose. Tok cMmemenusa. CucremMa ypaBHeHUI MakcBesuia.
MarepuanibHbie ypaBHeHHs. KBa3ucraunonapsasie TOKA. MIHBapruaHTHOCTH
ypaBHeHHH MakcBensna OTHOCHTENIbHO Tipeobpa3zoBanuii Jlopenna.
[TpyHIMIT OTHOCUTENIBHOCTH B 3JIEKTPOANHAMUKE.

Pasznen 6

OnTuka.

BonHoBoe ypaBHeHHEe s 3JEKTPOMarHUTHON BosHBI. CBolicTBa
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IlolHTHHra. MHTEHCHBHOCTH CBETa.
Oddexkr [lommepa ans  AIEKTPOMArHUTHBIX BOJMH. OTpaxkeHue u
npeigomieHue cBera. OnTtuueckoe wuzoOpaxkenue. I[Ipunuun depma.
Unrtepdepeniuss  cBera. KorepeHTHOCTb U MOHOXPOMATUYHOCTb.
Judpakuus cera. [Ipunuun I'toiirenca-®penens. Metos 300 Openens.
Hudpaxknus PpayHropepa Ha MmedM U AUPPAKIHUOHHOM pelIeTKe.
['onorpaduu. EctecTBeHHBIN M MOJISApU30BaHHBIN cBeT. 3akoH Mamoca.
[Tonspu3zanus cBera Npu OTpaXEHUHM U MpeIoMiIeHUH. 3akoH bproctepa.
JBoriHOe nydyenpenomsieHue. HopmanbHas UM aHOMaibHas OUCIEPCHS.
dazoBas u rpymnmnoBas ckopoctu. @opmyna Panes. Dnementsr Oypobe -
OINTHKH.

Pazmen 7

KBanToBas ontuka

TennoBoe u3nydenue Ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abcomoTHO uepHoro Ttena. KBaHroBas rumoreza u ¢opmyna [lnanka.
KBantoBas ontuka. @otosdpdekr, onbitel CroseroBa. DOTOHBI
[aBnenne cBera. KopnyckylIsipHO-BOJIHOBOM Jyaliu3M JJId  CBETa.
Dddext Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®a3oBas u
rpynmnoBas ckopocTu BoiiH Ae bpoina. BonnoBoit naket. Ctatuctuyeckoe
WCTOJIKOBaHME BOJH Je bpoiura. IlpuHnun HeomnpeneneHHOCTH




I'eitzenbepra. BonHoBas ¢yHKIMs, €€ OCHOBHBIE cBoicTBa. Omeparopsl
bu3MYeCKUX BENWYMH. BpeMeHHoe U CTalMOHapHOE ypaBHEHUE
[lIpenuHrepa, KBaHTOBBIE COCTOSIHUS. KBaHTOBBIE YpaBHEHUS JBUKEHUS.
CBoOonmHas yactuma. Yactuima B OECKOHEYHON MOTCHIMATBHOU sIME.
KBanrtoBblii ocumsuiarop. HyneBas »5Heprusi, HyneBble KojeOaHUs.
ITpoxokaeHre YacTULlbl 4yepe3 IMOTEHIHMANbHbIM Oapbep. TyHHENIbHBIN
¢ Pexr.

AToM BOJOpoJa B KBAaHTOBOM MexaHuke. KBaHTOBBIE umcIa.
OpOuTabHBIE MEXaHUYECKUH W MarHUTHBIA MOMEHTBI JJICKTPOHA B
atome. OpOuranpHoe rupomarHuTHoe oTHomienue. OmbiT Illtepra u
I'epnaxa. CnuH s1mektpoHa. [IpyHIMI TOXIECTBEHHOCTH MUKPOYACTHIL.
@®epmuorbsl U 0030HBL. CUMMETpUST BOJHOBOW (DYHKIIMM CHCTEMBI
onuHakoBbIX yactuil. [lpuamun Ilaynu. OObsicHeHHE TEPUOIUYECKON
cuctemsl ieMeHToB J[.M.MenneneeBa. DHEpreTHUECKHU CIIEKTP aTOMOB
u MoJiekyJl. [Tpupona XxumMmudeckoi CBsizH.

Paznen 9 Cratuctuyeckas (usuka

Cratuctnueckuil Mmeton. da3oBoe npocrpaHcTBo. Pacnpenenenne
['n66ca. CraTrcTHYEeCKOE UCTONKOBaHUE YHTponuu. CBOOOAHAS SHEPTHSL.
CratucTudeckoe ONHMCAaHUE KBAHTOBOM CHUCTEMBI, pa3IMyhe  MEXIY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOATHOCTSIMHU.
Knaccuueckags ~ craructuka  MakcBemna-boneimana.  KBaHTOBBIE
cratuctuku ®epmu-/lupaka n boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX
CTaTUCTHK.

Pacnipenenenne  @epmu-/lupaka I DIEKTPOHHOIO — rasa.
OJEeKTpOHBl B KpUCTaulax. OHeprus @Depmu, BBIPOXKICHHBIM U
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM Tra3. OJEKTPOHHAs TEIIOEMKOCTb.
TermoemMkocTh  KpUCTaJUIMUECKOM pemeTku. Kiaccuueckas Tteopus,
teopus OiiHmTeHa u Jlebas. ®oHonbl. DOTOHHBIH ras.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

No T Ne
| Temsr IPAKTHYCCKUX 3aHSTHIl @OopMBI IPAKTUYECKUX 3aHATUN PYROCMKOCTR, | paznena
n/m (qac) UCIIUII-
AUCIT
JIAHEI
Cemectp 1
1 Kunematuka n nuHamMuka Pentenue 3amau 1 1
MaTepHaIbHON TOUKH
2 Kunemaruka u 1uHaMHKa Pemenue 3amau 1 1
abCOFOTHO TBEPJIOTO Tela
3 Kunemartuka u nuHaMHKa Pemenue 3amau 1 2
KOoJIEOaHUI
4 MounekysipHo- Pemenwue 3amau 1 3
KHHETUIECKas TCOPHS

Cemectp 2




1 Hanpsoxennocts u Pentenue 3amau 1 4
MTOTECHIIUAT
AIIEKTPOCTATUYECKOTO TTOJIS
2 JIB>xeHHE 3apsKEHHBIX Pemenue 3amau 1 4
YacTHIl B
AJIEKTPOCTATUYECKOM I10JIC
3 WNHyKIIMst MarHUTHOT'O Pemenue 3amau 1 5
noJist. CUITBI B MATHUTHBIX
MOJISIX
4 WnTepdepennus, Pemenue 3anau 1 6
TQpaKIus, MOJISIPH3AIIHS
Cemectp 3
1 TemoBoe uU3iydeHue, Pewmenue 3amau 1 7
dbotorpdexr
2 CootHomieHHE Pemenwue 3amau 1 8
HEOIPEIEIEHHOCTE!
I'elizenOepra, BOJIHBI /1€
bpoiins
3 Vpasuenue lllpenunrepa Pemenue 3amau 1 8
[ToreHnuanbHbIe Oapbepbl
4 KBanToBas craTucTuka Pemenwue 3amau 1 9
Bcero: 12
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
HaumenoBanue 1abopaTopHbIX paboT MKOCTS, (44c) paszzena
/n ’ JACUUTIITNHBI
Cemectp 1
MasTHuK MakcBeia 2 1
OrnpezeneHre CKOPOCTH 3BYKA B BO3AYXE 2 3
CemecTtp 2
Onpenenenne 3JIeKTPOEMKOCTH KOHJEHCATOpa 2 4
Onpenenenre ropu30HTAIBHON COCTABIISAIONIEN 2 5
HAIPSDKEHHOCTH MarHUTHOTO TIOJIsT 3eMITH
Cemectp 3
[TpoBepka 3aKOHOB TETJIOBOTO W3JIYYCHUS 2 7
Ornpenenenne MOTEHIINAIOB BO30YK/ICHUS aTOMOB 2 8
OmpenenieHne  IMUPUHBI  3aMpPENICHHON  30HBI 2 9
TIOJIYTIPOBOTHUKA
Bcero: 14




Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunbsl caMmocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bun camocrositensHoi paboThl
qac qac qac yac
1 2 3 4 5)

M3ydeHne TeopeTHIecKoro MaTepuanina 132 40 28 64
nucuuraHbl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 132 40 o8 64
ycneBaemoctu (TKVY)
KOHTpOJIbHBIE paboThl 3a0uHKHKOB (KP3) 129 39 27 63

393 119 83 191

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00YUYArOIIUXCS IO JUCIUIUTHHE (MOJIYJTIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI ISl CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TaHUN
[lepedyeHb neYaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

HIudp bubnuorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMIUISIpOB B
6ubnuorexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

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

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueonoe mocoone | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHBI.
Orntuka.

[53(075)] CasenbeB U.B. Kypc obmieit pusukn: Yueobnoe mocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas pU3HKa.
®usuka TBeproro Tena. Guznka aTOMHOTO sIpa U
AIIEMEHTAPHBIX YACTHUI]

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHoe mocobue B 3.T. dO(2), I'C(98)

T.2. OnexrpuuectBo. Konebanus u BoaHbl. BonmHoBas
ontuka. 2008




[531 B83]

Hponos N.E. Mexanuka: OcHOBHbIE 3aKOHBL. M.: ®u3-
matiut, 2015

I'C(133), I'CU3(1), I1I'(6)

[53(075) Tpodumona T.U. Kypc dusuku. 2007, d0O(3), I'C(27

T76]

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

I (8)

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®us- I'C43(1), CO(1), ®O(4)
maraur, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnexkrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

183] 2015

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

183] 2015

530.145(075) | Upomor U.E. KBanroBas dpusrka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

183 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIC 3akoHbL. | DO(3), 'C(138), I1I'(30),

2015

Ilepeuenn
TEJIEKOMMYHUKAIIUOHHOW CETH

7. IlepeueHb 31EKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

AIIEKTPOHHBIX 00pa3oBaTeIbHbIX
«HTEpHETY,

npuBeseH B Tabmuie 9.

pecypcoB
HEOOXOIUMBIX JJII OCBOCHHS JIUCIMIUIAHBI

nH(pOpMaIIMOHHO-

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexa 'Y ATl
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHUI

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHEeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU

[lepeueHs UCTIOIB3yEMOT0 MPOTPAMMHOTO OOecTieueHus nmpeacTasieH B Tadbnuie 10.

No /1t

Hanmenosanue

He npenycmorpeno

8.2. [lepeuenn

HMH(}OPMALIOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:H01"O nponecca no JMCHUIIINHE

Tabimue 11.

CUCTEM,UCITIOJIB3YyEMBIX

pu

[lepeuenr wucCHOIB3yeMbIX HMHPOPMAILIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBI€H B



http://lib.aanet.ru/

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM
Ne n/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Howmep ayguropuu
Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIBHO-TEXHUYCCKOM Oa3bl (pm
HEOOXOIMMOCTH )

1 Jlexumonnast aynuropus

2 Crnennanu3upoBaHHas jadoparopust «MexaHuKa» 31-04

3 Crernuanu3upoBaHHas 1adbopaTopust « IJIEKTPOMArHeTHU3M 32-04

4 CrenmanusupoBanHas Jabopatopus «ONTHKa 32-06

5 CrneunanusupoBanHnas gadoparopusi «KBantobas Ousnka» 32-03, 32-05

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTecTalluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadnuue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAINH
Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Cnucok BONPOCOB K 3K3aMEHY

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O00YyJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
MCIIONIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHITUHN

O1ieHKa KOMITETEHIINH
S-OaiTbHas IIKasa

XapaxtepucTuka chopMUPOBAHHBIX KOMIIETEHINI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOW IJIUTEPATYpPHI,
TECHO MPUBS3HIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITENIbHOCTHIO HAPABIICHHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelnaIN3uPOBAHHBIX TOHSITUH.

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeNUaTIN3uPOBAHHBIX TOHSTUH.

«OTIIMYHO»
GaduTCHO»

(XOPOLIO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCOBITHIBAET 3aTPYAHEHHUS] B IPAKTUYECKOM IPUMEHEHUHM 3HAHUU
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

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

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

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

Ne i/m ‘ [lepeuens BonpocoB (3a1a4) AJsl IK3aMeHa
Cemectp 1
1 OcHoBHble KHHEMaTHUeckue moHsaTHs. Kunemarnka MatepuanbHoil Touku. CKOpOCTh U
YCKOpPEHUE MaTepUaTbHONW TOUKH
2 Y ckopeHue npu MI0CKOM KPUBOJIMHEHHOM JBUKCHUH
3 KunemaTtuka abCorOTHO TBEPIOTO TEJIa
4 CBsi3b TMHEWHBIX U YTTIOBBIX BEJIMYUH
5 O06001IeHHBIE KOOPWHATBI U CTEIICHH CBOOOIBI
6 OcHoBHas 3a/1a4a KHHEMATHKH JIJIT MATEPUATBHON TOYKH
7 3akoHbl HproTOHA
8 3akonbl Keriepa u 3aK0H BCEMHPHOTO TSITOTCHHS
9 [TpuHIMn neTepMuHU3Ma
10 3aKOH COXpaHEHHUsI UMITYIIbCa
11 Teopema 0 IBMKEHHH LIEHTPA MACC
12 I'paBUTaIIMOHHAS U UHEPTHAS MAacChl
13 MOMEHT CHJIBI U MOMEHT UMITYJIbCa. Y PaBHCHHE MOMEHTOB
14 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCa
15 CekTopHalibHasi CKOPOCTb
16 Pabota, MOIITHOCT M KWHETHYECKAasl SHEPrus
17 TloTennuannHEIE U HEMOTEHIIMAILHBIE CHIIEI
18 [ToTeHnmanpHas SHEPTHsI, 3aKOH COXPAHCHUS MEXaHWUYECKON YHEPTUN
19 MoMeHT uHepuuu
20 Teopema Illteiinepa
21 MowMmeHT uMIynsca abCONIOTHO TBEPIOTO Tela
22 Kunernueckas sueprust ATT. Pabota u MmomHocTs Bpamienust ATT
23 [Tpunanmn otHOCHUTENbHOCTH ["anumnes
24 OkcnepuMeHTasbHble npeanoceliku CTO
25 [Toctynater DiiHImTElHA, TpeoOpa3zoBanus JlopeHia
26 CaenctBus u3 npeobpazobanus Jlopena. 3akoH cinoxenus ckopocreit B CTO
27 WurepBan




28

PensaruBucrckas JUHaMHKa

29 VHBapuaHTHl TEOPUU OTHOCUTEIHHOCTH. [ IpUHITHIT SKBUBAJIEHTHOCTH

30 HewuneprinanbHble CUCTEMBI OTCYETA

31 JuddepennnansHoe ypaBHEeHHE KOJICOAHUN TPY>KUHHOTO MAasTHUKA, €0 PEHICHUE

32 Bekropnast nuarpamma

33 DHeprus rapMOHHYECKUX KOJICOaHHIA

34 YcnoBus BOSHUKHOBEHUS KOJIeOaHUH

35 Pu3nUecKuil 1 MaTEMaTUYECKUN MAaITHUKU

36 3aryxaromme KoneOaHus

37 Brinyxnennsie konebanus. Pesonanc

38 CrnoxeHue Kojebanuii OHOTO HANIPABICHHS C OJJMHAKOBBIMU YaCTOTaMH

39 Cno>keHre B3aMMHO TTePIEHIUKYISIPHBIX KOJIeOaHM

40 Bonnbl. OCHOBHBIE TOHSATHUS

41 YpaBHeHue Oerymieil BOJIHBI

42 BonHoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIIPYTol cpejie

43 DHeprus BOJHbI

44 WVHTEHCMBHOCTH BOJIHBI

45 Dddexr Jomrepa

46 Judpakuus BosH. [Tpuninun ['oiirenca

47 WuTtepdepenius BOIH OT ABYX HCTOYHHUKOB

48 Crosiare BOJHBI

49 Jlucnepcusi, rpynmnoBasi CKOpOCTb BOJH

50 Wneanbheiil ra3. JlaBneHune Ha CTEHKY COCYAA.

51 [TapaMeTpsl coCcTOSIHUS, TEMIIEpaTypa. Y paBHEHHUE COCTOSHUSA, (DYHKITHS
COCTOSIHUSL

51 BHyTpeHHsIs SHEprus HAeAIbHOTO ra3

53 PaboTa naeanpHOro ra3a B pa3inyHbBIX TEPMOAMHAMUYCCKHUX MTPOIIECCaXx.

54 ITepBoe HayaI0 TEPMOAMHAMHUKH.

55 AnabaTHYecKuil mporecc.

56 [uxn Kapno

57 PaGora TeroBoro nBurarens

58 O6paTUMOCTh TEPMOJIMHAMHUYECKHX TIPOIECCOB, Teopembl KapHo

59 HepasenctBo Knaysnyca. DuTponus

60 DHTpONUS U BEPOSTHOCTh

61 bapomerpuueckas hopmyna. Pacnpenenenne bonbimana

Cemectp 2

1 Hanpsox€HHOCTB Aniektprdeckoro nosst. [IpuHmmn cyneprno3uimm

5 [Torennuan snexTpudeckoro nosis. [IpuHuun cyneprno3unuu. Teopema o HUPKYISLUH
BekTopa E

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

4 CuIJI0BBIC JIMHUU M DKBUTIOTEHIIMATIHLHBIE IOBEPXHOCTH

5 CaenctBust U3 TeopeMsl ['aycca

6 Hanpsk€HHOCTh U MMOTEHIIMAIT DJIEKTPUYECKOTO IUTIOIIS

7 DJIEKTPUYECKHI TUTIOIb BO BHEIIHEM M0JIE

8 ITpOBOJTHUKH B 3JIEKTPUUECKOM I10JIE

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

10 I'pannunsble ycnosus it BeKTopoB D u E




11

DNIeKTpoEMKOCTh. KOHIEeHCAaTOPhI

12 [TapannenbHoe U MOCIIE0BaTeNIbHOE COSAMHEHNE KOHICHCATOPOB
13 DHeprus MJIEKTPHUIECKOTO OIS
14 OnexTpuueckuil Tok. IINIOTHOCTH TOKa
15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnanbpHoi hopmax
16 3axon Oma a1 3aMKHYTOM [ENH
17 3akonbl J[xoynst — JIeHna B 00bIkHOBEeHHOU U U epeHnmanbHoi hopmax.
18 MarnuTtHas WHTyKIUs
19 3akon buo — Caapa — Jlannaca
20 MaruuTtHas UHAYKIHS OPSIMOTO MTPOBOJA C TOKOM
21 B3anMozeincTerue IpoBOIHUKOB C TOKAMU
22 JlunonbHBIA MarHUTHBIN MOMEHT. MarHuTHOE NoJie KOHTYpa ¢ TOKOM
23 MaruuTtHas UHAYKIMS JBUKYHIerocs 3apsiia. BzanmozeiicTBre qBHKyImxcs 3apsoB
24 JIBI>KEHHE 3apsDKEHHBIX YaCcTUI] B MArHUTHOM TI0JIE
25 Teopema o upKyJsAUKu BeKTopa B
26 MaruuTtHas HHAYKIHS TOPOHU/Ia U COJICHOUIA
27 Mexannyeckas paboTa B MarHUTHOM I10JI¢
28 Maruutssbiil notok. Teopema ['aycca 1iig Bektopa B
29 MarHuTHbII TUNIONIb B MATHUTHOM I10JI€
30 Marueruku. Teopema o nupkysauuu sekropa H
31 SBnenne heppomaraeTuzMa
32 DNEeKTpOMaruHuTHasi MHAYKLMS
33 Camounayknus. Bzanmaast HHIyKITUS
34 DHeprusi MarHUTHOTO MOJIs
35 BuxpeBoe anekTprueckoe nose
36 Tok cMmeneHus
37 VYpaBHenus Makcsesuia
38 BositHOBOE ypaBHEHHUE 3JIEKTPOMArHUTHOTO OIS
39 CBoiicTBa DNIEKTPOMArHUTHBIX BOJH
40 3aKOHBI TPEJTOMIICHHUS 1 OTPAKEHUS CBETA
41 KorepeHnTHOCTh cBETa
42 WuTepdepeHiys cBeTa OT IBYX HCTOUHUKOB
43 Hudpaxius. [punnun [tolirenca — @penens
44 3onbl Openens. udpakuus OpayHrodepa Ha 1menu
45 Hucnepcus ceera
46 JudpakimonHas pemeéTka
47 [Tonspuszanus cera
48 Crenenp noaspusanuu. 3akoH Mamnroca
Cemectp 3
1 TernnoBoe n3nydeHne
2 3aKoHBI U3y4YeHus: a0COIOTHO YEPHOTO Tela
3 ®opwmyina Penes — Jxunca. Pacnipenenenue [1nanka
4 dotord ekt
5 TopMo3HOE PEHTI€HOBCKOE M3ITyYeHHUE
6 ®oToHbI. KOpnyCcKynsipHO — BOJIHOBOM JIyajiu3M JJIsl CBETA
7 D¢ dext Komnrona. Omnupuueckue 3aKOHOMEPHOCTH B CIIEKTPAaxX aTOMa BOJIOPOJIa
8 Monens atoma o ToMITCoHy
9 Mopens atroma o Pesepdopay. [locrynatst bopa
10 Teopus bopa — 3ommepdensaa
11 Bonns! Jle bpoiins




12 BomnoBas dhyHkmms
13 Ypasuenue Ulpéaunrepa
14 CooTtHomieHue HeonpeaenénuocTel [ eitzenoepra
15 MukpoyacTuia B OTHOMEPHOM IOTEHIUAIBHOM SIME C 00-MU CTCHKAMHU
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM NOTEHUIHUATBHOM SIITHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TTOTEHITUAIBHBIM O0aphepoM
18 MukpouacTuiia B HEIIPOHUIIaeMoi cepe
19 ["apMoHMYeCKU OCHUIUISATOP B KBAHTOBOM MEXAHUKE
20 KBanToBbIi1 poTaTop
21 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CriuH
22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [laynu
23 3anoJiHeHHE JEKTPOHHBIX 00oouek. Tabimia Meneneena
24 XapakTepruCcTUYECKNEe PEHTI€HOBCKHE CIIETPhI
25 OHeprus CBA3U B MOJIEKYJIE
26 Pacnpenenenne ®epmu - [lupaka
27 Pacnipenenenue boze - Diinmrelina
28 DHepreTuvecKue 30HbI B KpUCTaJIax
29 [TpoBOAMMOCTE TIOJTYIIPOBOTHUKOB
30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI
31 [Tpuniumn paboTel J1a3epa
32 Kraccudaeckas reopus teruioemkocTs [{rononra u [1tu
33 KBaHTOBast TeOpHs TEMIIOEMKOCTH DMHIITEHA
34 KBanrtoBas Teopus temnoemkoctu Jlebas
35 KonTakTHble sBIEHUS
Bormpocsr (3amaun) nis 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

No i/t

ITepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[lepeuens TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B TabwmIe 17.

Tabmuma 17

— IlepeueHb TeM JJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
KypCOBOi1 pabOThI

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tab6muna 18

— IIpuMepHBIii NEpEeYEHb BONIPOCOB JIs1 TECTOB

Ne i/t

[IpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXcsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19

— IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX AdTanbl (HOPMHUpPOBAHHUS KOMIETEHIIMH, coaepxkarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus st 00y4arOIMXCs 0 OCBOCHUIO AU CIUTUIUHBI
Llenpro IMCIMIUINHBI SBISETCA TOJIY4YEeHHUE CTYACHTAaMHU HEOOXOIMMBIX 3HAHUH, YMEHUH 1
HaBBIKOB B 00JIACTH aHaJIM3a MEXAHU3MOB BO3JCHCTBHUS OIACHOCTEH Ha UENIOBEKA, XapakTepa
B3aUMO/ICHCTBHUS OpraHNU3Ma YeJIOBeKa C OMACHOCTSAMH CPElbl OOMTAaHHsI B CBS3M C BOIIPOCAMH,
CBSI3aHHBIMU C MTpoOIeMaMu o0IIel PU3UKH.

Metoauyeckue yka3aHusi [JJsi O0y4alOIIUXCS 10 OCBOCHHMIO JIEKIIHOHHOIO
MarTepuaJia

OcCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HAHMS, HOBEHUIIMX
JOCTUXKEHUIN HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHuUs, €€ MpoOJeMbl, JAAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lraHupyeMbl pe3yabTaThl P OCBOCHUH 00YYaIONIMMCS JICKIIMOHHOTO MaTepuaa:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb

KOTOPBIX OIIPCACIIACTCA I.[CJ'IGBOI71 YCTaHOBKOﬁ K Ka)KILOﬁ KOHerTHOﬁ TEMC,

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHE TPO(ECCHOHATHLHO—ICIIOBBIX  KAdecTB, JIOOBM K TMpeaIMeTy |
CaMOCTOATENIBHOTO TBOPYECKOTO MBIIICHUS.

— IOABJICHHUC HeO6XOI[I/IM01"O HHTEPpECCA, HeO6XO,[[I/IMOl"O JIJISL CAaMOCTOSITEILHOM pa6OTBI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiiine rofbl;

— HayuyuTcs MeTOAMYEeCKH oOpalaThiBaTh Marepuan (BBIAENATH IJIABHBIE MBICIU U
NOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— NOJY4YCHHE TOYHOI'O TIOHUMAHUA BCEX HGO6XOI[I/IMBIX TEPMHHOB U TTOHSTHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXAATbCA JIEMOHCTpalMed CIaijoB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOTO0 Marepuana TMpU TPOBEACHUH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIHHE.

MeTtoanyeckue ykKazaHusl AJs1 O0OYYAOIIUXCH MO TPOXOXKICHUI0 NMPAKTHYECKUX

3aHATHH

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHH3aIui y4eOHOTo
mpoIiecca, 3aKJIF0YArOIIasICs B BHITOJIHEHUH O0YYAOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOaBaTEes
KOMILIEKCa YYEOHBIX 3aJlaHUi C METbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JAUCIIMITIIMHBI, npn06peTeHH${ YMeHI/Iﬁ 1 HAaBBIKOB, OIIbITAa TBOp‘IeCKOfI ACATCIIBHOCTH.



[lenpr0 MpakTHYECKOTO 3aHATHS 711 00YJArOIIETOCs SBIISICTCS MPUBUTHE 00YUYarOIIEMCsI
YMEHHH U HaBBIKOB MMPAKTUYECKOU IEATENBHOCTH 110 U3YyYaeMOW TUCLUIIIIMHE.

[Tnaaupyemblie pe3yiabTaThl MPYU OCBOSHUHU 00yYarOMIeMCsl MPAKTUICCKUX 3aHITHIA:

— 3aKperuicHue, yriayOJeHue, pacHIMpeHHe M JeTaIW3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 3aJ1ay4;

— Pa3BUTUC IIO3HABATCIBHBIX CHOCO6HOCTCI71, CaMOCTOATCIIbHOCTH ~ MBIINIJICHUS,
TBOp‘ICCKOﬁ AKTUBHOCTH,

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

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHUS TOJMYYEHHBIX 3HAHWH JUIS
BBITIOJIHEHMS 3a/1aHNN;

— olecrieueHUe PAlMOHAIBHOIO COYCTAHHS KOJUICKTMBHOM W MHIUBHIYaIbHOH (GopM
00y4eHwUsI.

DyHKIUU IPAKTUYECKUX 3aHITUI:
— IO3HaBaTelbHasi,

—  pa3BHBaroOLIas;

— BOCIIMTATEJIbHAS.

IIo XapaKTEpPy BbIIIOJIIHACMBIX O6y‘IaIOH_II/IMC$I 3aJaHuil 1o IMPAKTUYCCKHUM 3aHATHAM
moApa3ACIA0OTCA Ha:

— O3HAaKOMHUTCJIBHBIC, TIPOBOAMMBIC C MLCJIbIO 3aKPCIUICHUA W KOHKPETHU3AllUN
HN3YUCHHOT'O TCOPETUYCCKOI'O MaTepuaia;

— aHaATUTUYECKHE, CTABSIINE CBOCH IIeNbI0 MONyudeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dbopMai30BaHHBIX METO/IOB;

— TBOPYCCKUEC, CBA3AHHBIC C IMOJTYYCHHUEM HOBOM I/IH(l)OpMaIII/II/I IIyTeEM CaMOCTOATCIIBHO
BLI6paHHLIX MOAXO40B K PCHICHUIO 3a1a4.

@dopMBI  OpraHM3alMH TPAKTHYECKUX 3aHATHHA OMPENSISIOTCS B COOTBETCTBHU CO
crnenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHHUIUIMHBI U LeldsIMH oOydeHus. OHU MOTYT
MIPOBOUTHCS:

— B HHTEPAKTUBHOW ¢opMe (pelIeHue CUTYallMOHHBIX 3aJla4, 3aHATUS 110
MOJICTIUPOBAHUIO  PEaTbHBIX  YCJIOBUM, JIETOBBIE WIPBl, HUIPOBOE  MPOEKTHPOBAHUE,
UMUTAIIMOHHBIC 3aHSITHS, BHIC3THBIC 3aHATHUS B OpraHU3aluu (MPeAnpUsiTUs), IeIoBas yueOHas
urpa, poyeBas Wrpa, ICHXOJOTMYECKUNH TPEHHHT, KEWC, MO3TOBOM IITypM, TPYHIOBBIE
JUCKYCCHH);

— B HE MHTEpaKTUBHOW (hopme (BBINOJHEHHE YIpPaKHEHUHU, pellieHHe THIOBBIX 3a/ad,
pellleHne CUTYal[MOHHBIX 33]1a4 U APYTOe).



Metonuka mpoBeleHUs] MPAKTUUYECKOTO 3aHSATHS MOXKET ObITh pPazIU4HOM, MpPU STOM
BaXHO JJOCTHKEHHE OOIIEH 1eNTi JUCIUILTHHBL.

TpeGoBanus K MPOBeAeHNIO MPAKTHYECKUX 3aHATHIT
[IpakTuyeckne 3aHATUS TPOBOIATCS B BUAE OOCYKICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHYECKHMMH BOIIPOCAMH, PACCMATPUBAEMBIMHU B JICKIIMOHHOM Kypce W B BHIIE
pa3bopa BOIPOCOB, KOTOPHIE MOTYT BO3HUKHYTH y CTYACHTOB IIPH OCBOCHUH MaTepUaia.
Meroandeckne YyKazaHUs 110 MPOBEACHUIO MPAKTHYECKUX 3aHITUH TPHUBEICHBI B
CIICAYIONIMX MOCOOMAX uMmeromuxcs B Oubmmnoreke ['YAII B HamedaTaHHOM U DJIEKTPOHHOM
BUJIC:
1. Mexanuka. Konebanust u Bonnsl. Tepmonunamuka. Coopuuk 3anau //M.U. Koanenko,
10.A. Ky3uenos, M.H.Kyns6uiikas, H.I1.JlaBposckasi, H.-H.JIutBunosa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 10.H.
Hapes, B.b.Illanun, b.®.1Iudpun, C.A. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetmsm.  Omntuka. CoOopuuk 3amad. /M. Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Llapes, b.®.llludpun, C.A.
[lep6ak 2013. 80 c.

3. KpanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBporckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[apes, C.A lepbak, 2004, 56¢.

MeTtoauyeckue ykazaHusi A O0y4aOIIUXCHA MO TMPOXO0:KIEHHUIO JIA0OPATOPHBIX
padoTt

B xone BbImoigHeHHs 1a0OpaTOpHBIX paboTa OOyYaroIIUiicsl NOJKEH YIIIyOuTh U
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONH M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOM 0Oydaromerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BoinonHenue n1abopaTOpHBIX padbOT 0OydaroMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3YYEHUS JUCUUIUIMHBI, OIpeAensieMod y4yeOHbIM IUIaHOM M OTHOCHUTCS K CpPEICTBaM,
00eCreyrBaroOIUM PEIIEHUE CIeTYIOIUX OCHOBHBIX 33aJa4 y 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,

— 3aKpCIUICHHUEC, PA3BUTUC W JACTAIM3alHd TCOPECTUYCCKUX 3HaHHI>i, IMOJTYYCHHBIX Ha
JICKIIMAX,

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON JUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ananue u TpeOOBAHUA K NPOBEACHUIO J1a00PATOPHBIX padoT
B Teuenue cemecTpa KaXKIblii CTYIEHT B COOTBETCTBUU € pabodeil mporpamMmmoil 1o
mucrurinie Pu3nka JOMHKEH BBIMOTHHUTH OMNpEAeNeHHOe YMCiIo JlabopaTopHbIx paboTr. Ha



KOKAYI0 Ta0OpaTOpHYI0 padoTy TUTAHUPYETCS HE MEHEE JIBYX 3aHSTHI: OJIHO — HA BBIOJHEHUE
U3MEpEHM, U OJJHO — Ha 3alUTy oTdyeTra. OTUET MUILETCS HE BO BpeMs 3aHATHUH, a oMa WUJIU B
oubmuoreke.

B nauane cemectpa 10 Hauyana 3aHSATHH CTYICHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH TIO
TEXHHKE O€30MacHOCTH IPH MPOBEICHUU TAa0OpaTOpHBIX padoT mo ¢usuke. [IpoxoxneHue
WHCTPYKTaXka (GUKCUPYETCsI B CIICLIUATBHOM KypHAJIE; TaM HYKHO 00s3aTeIIbHO PACITHCAThCS.

B naGoparoputo CTyaeHTBI JOKEH MPUXOIUTH IMOATOTOBICHHBIMU K Ha3HAYEHHOU paboTe.
HeoOxomuMo 3apanee mpoyMTaTh ONMCAaHHE pPaOOTBI M TEOPETHUECKUE CBEACHUS U3
COOTBETCTBYIOILIETO pa3iena Kypca. He 3a0biBaliTe O peKOMEHJOBAaHHOW JIUTEpaType U
00s13aTeIbHO MOJYyYnTe B OMOIMOTEKE BCE MOCOOMS, BBITyCKaeMbIe KadeIpoid.

BrimonHsaTe paboTy CTYIEHTY pa3peuiaercs, JIMIIb MOCie JOIMycKa, MOJYyYeHHOTO IOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens J0MKEH YOSIUTHCA, YTO CTYACHT TOHUMAET:

KaKHe SBJICHUS OH OyneT HaOJIto1aTh U UCCIIeI0BATh;

Kakas 1IeJIb TIepe/l HUM MTOCTaBJICHA,;

KaKUMH PUOOPAMH U KaK BEIYyTCS H3MEPCHUS;

KaK CIIeAyeT MPOBOJIUTEH YKCIICPUMEHT.

[TomyueHHBIH qOMyCcK K paboTe OTMEYaeTcsl MPernoaaBaTeieM B KypHale.

B nporiecce BoinonHeHus: 1a60paTOpHO pabOThl HY’)KHO 003aTeNIbHO 3aMOJIHUTH MPOTOKOI
U3MEpeHHil. Y KaXJ0ro CTyJIeHTa MPOTOKOJ U3MEPEHUN NOJIKEeH ObITh CBOIl; BEJEHHE OJHOTO
MIPOTOKOJIa HECKOJILKMMH CTYACHTaMHU BMecTe He Jomyckaercs. [IpoTokon BenmeTcs Ha JMcTe
dopmata A4. B mpoTOKOJIE TOJDKHO OBITh OTPAXKEHO:

TOYHOE MOJTHOE Ha3BaHHE U HOMEP Jab0opaTOpHOI pabOThl B COOTBETCTBUH C METOIMYECKUM
rocoouemM;

(dbamMuIHsI, THUITUAITBI CTYICHTa U HOMEP TPYIIIIBL;

dbamMuIMs 1 HUIUAIBI IPENO/1aBaTeNs,;

TabNMIla TEeXHUYECKUX XapaKTePUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHuWe MpudOpa,
paboumnii Tuana3oH, 1eHa JIeJIeHUs, KIACC TOYHOCTH H JIp.);

napaMeTpbl yCTAaHOBKU, HA HEH yKa3aHHBIE,

pe3yNnbTaThl U3MEPEHUIA;

JaTa U MOJIIUCH CTYCHTA.

Bce 3anmcn 10JKHBI BECTHCH aBTOPYUYKOW, IIAPUKOBOM, KAITMJUISIPHON WJIU TE€JIEBOM PYUYKOM.
3anuch HAOMIOACHWI W JAaHHBIX KapaHJAIIOM HE JIONMYCKAaeTCs, KapaHIAallOM MOYHO JIHIIh
YepTUTh TAOMUIBI U Tpaduku. BelcHHe «JEepHOBHKOB IMPOTOKOJIA» M IEPENHCHIBAHUE HX B
KOHIIE 3aHATHUS HAUYMCTO HE PEKOMEHIYeTCs; 9TO HEHY)KHas TpaTa BPEeMEHH M BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapaTenbHOCTh U aKKypaTHOCTH JIydllle MPOSBUTH
npu 0OPMIICHUH OTYETA.

[To okOHYaHUU W3MEPEHUI MPOTOKOI 005A3aTENBHO AaeTCs Ha TOMUCH MpemnoiaBarento. be3
STOW TIOJIUCH TPOTOKOJI CUYHUTACTCS HEJICHCTBUTENIBHBIM. [loAmuch CTyIeHTa B IPOTOKOJIE
0003HauaeT, 4T0O OH OTBEYAET 3a BCE NPOBEACHHBIC H3MEPEHHs, a IOMAIMUCH IPEToaaBaTels
O3HAYaeT, 4TO paboTa JEHCTBUTEIBHO BBIMOJHSIACH W YKa3aHHBIC 3HAUCHUS JICHCTBUTEIBHO
MOJTyYEHBI UMEHHO TEM CTYJCHTOM, KOTOPBI COCTABUJI IIPOTOKOI.

[To pe3ynbpTatam, 3aUKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHHI, CTYACHT I0Ma MUIIET OTYET
U 3alUIaeT ero Ha cleayromeM 3aHsaTuu. [lpu 3amuTte oTdera MOTYT OBITH 3aJaHbl JHOOBIE
BOMPOCHI 10 TEOPUU U3yYaeMOTO SIBJICHHSI U 110 TIOTyYEeHHBIM pe3yibTaTaM. 3a MPHUHSITHINA OTUET



IPENoJIaBaTeb BHICTABISET CTYIEHTY OLEHKY M IIOCJIE 3TOro CooOIIaeT HOMEpP M Ha3BaHME
cIIeAyIoNIe 1abopaTopHoil paboThI.

Crpykrypa u popma otuera 0 1adopaTopHoOii padore

OTuer JOKEH COoepKaTh CIIENYIOIINE pa3eibl:

1. Llenb paboTHLI.

Ona chopmynrpoBaHa B ONMMCAHUU JTA0OPATOPHOM PabOTHL, OTTY/A €€ CIEAYeT Nepenucarh.

2. Onucanue 1ab0OpaTOPHON YCTAHOBKHU.

Onucanne yCTaHOBKH JOJDKHO ObITh KpaTkuM. ClrieyeT orpaHuyuThes (YHKIIMOHAIBHOU
WIM 3JIEKTPUYECKON cXeMoil ycTaHOBKH. He HY»XKHO NPUBOAMTH BHEUIHEr0 BHUAA IMPHOOPOB.
Janee HeoOX0IMMO ONMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTEIbHBIE IPUOOPHI B Ta0IHIIE
TEXHUUYECKUX XapPaKTEPUCTUK, IEPEHECEHHOM U3 MIPOTOKOJIa U3MEPEHHI.

3. PaGoune ¢popmyiibl.

PabourMu Ha3bIBAIOTCS TOIBKO T€ (HOPMYJIBI, IO KOTOPHIM HETIOCPEACTBEHHO MPOU3BOISATCS
BBIUMCJIEHUS HccienyeMblx BenuuuH. CieBa B (opMylie JOKHO CTOSITh TO, YTO CIEAYeT
OTIPENIeNIUTh, CIIPaBa - TO, YTO U3MEPSUIOCHh B paboTe Wi u3BecTHO. Bee mpuBeaeHHbIe hopMyIibl
JIOJIKHBI OBITH IPOHYMEPOBAHBI.

BreiBon GopmMyn M MpOMEKYTOUHBIE BBIPAKEHUS B 3TOM paszfelie MPUBOAUTH HE HYXKHO.
@opmynbl AJi BBIYKCICHHUS TOTPEIIHOCTEH U TPOBENCHHS MaTeMaTH4ecKod oO0paboTKu
pPe3yNbTaTOB U3MEPEHUN B ATOM pa3jielie TOXKe He MPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHHUM U BHIYUCIICHHIA.

B srom pasgene ordyera JOKHBI OBITH NMPHBEICHBI BCE W3MEPEHHBIC W BBIUYMCIICHHBIC
pe3ynbrathl. [l0 BO3MOXHOCTH, HMX HYXHO MPEJCTABIATh B BUJE HArMAAHBIX Tabmuu. B
NPUBOJIMMBIX 3HAYCHUSAX HEIb3s OCTABIIATH JIMIITHHUE ECATHYHBIE pa3psasl (oapodHee 00 SToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWN, BCE OHM JOJKHBI OBITh
MIPUBENICHBI B 3TOM pa3[ele.

5. IlpuMepsl BBIYUCIICHUM.

B sTOM pasnene oTueTa MOMKHBI ObITH NMPHBEIEHBI NOJPOOHBIE MPUMEPHI BBIYMCICHHUN 110
Kax0il paboueit ¢opmyne. He HyXHO NpPUBOIUTH BCEX BBIYMCICHWH, BIOJHE JIOCTATOYHO
OJIHOTO IpUMepa MO KaXJI0W popmyie. DTOT pa3fes HyXEH JUIsl TOTo, YTOObI MPEno1aBaTelto
OBLJI0 Jierye HallTH OLIMOKY B BBIYMCICHUSIX UM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. Boruncienue norpemnHocTe.

B aTOoM paszzpene otueTa 10JKHBI OBITH IPEACTABIEHBI (POPMYJIBL, 10 KOTOPHIM NPOBOUIACH
MaTemaTuyeckas oOpaboTka pe3ysnbTaToB M3MepeHHuil. [{omkHbl ObITH BbIBEIEHBI (DOPMYIIBI, O
KOTOPbIM BBIYHUCISIIUCh CUCTEMATUYECKUE W CIIydailHble MOTPEHIHOCTH U IPEICTABIICHbI
MIPUMEPHI BBIYUCICHHUH 10 KaKI0M U3 HUX.

OTOT pa3zien oTYeTa caMblil CIOXKHBIN 11 cTyeHTOB. I1o HeMy Oosibllle BCero BOIPOCOB, B
HeM Oousbiie Bcero omuOok. Teopuss mnorpemHocTeil OOBIYHO OBIBACT HamucaHa s
MOATOTOBJICHHOTO YWTAaTENs, 3HAKOMOTO C BBICIIEW MaremaTHKoW. B Hacrosimem mocoOun
aBTOPBI MOCTAPAIUCh OCTaBUTH JIMIIb CAMOE Ba)KHOE IO ATOW TeMe M M3JIOKUTh MaTepHal Io
BO3MO>XHOCTH TPOCTO.

7. I'paduku U pUCYHKH.

HeGonpmme rpaguku M pUCYHKH pa3MelIaloTcs B TEKCTe, a Oospmive - ¢opmara A4 -
IOPUBOJAATCS HA OTIEIBbHOM JiucTe. B mo0oM ciyyae OHM JOJKHBI OBITH MOJMHMCAaHBl U
MPOHYMEPOBAHBI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TeKCcTe ordera. ['paduku 00s13aTenbHO
BBITOJIHSAIOTCS HA MHJUIMMETpoBOi Oymare. Ha kaxoif ocu 10MKHO OBITH 0003HAYEHO, Kakas



BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKiIajbiBaeTcsa. Ha camMux ocsix JOMKHBI OBITH
HaHECEHBI TOJBKO Y3JIbl KOOPAMHATHOUN ceTku. M3MepeHHbIe Ha OMbITEe 3HAYEHUS MOAINUCHIBAThH
Ha ocsx He cienyer. Ha rpaduk o0s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
MPOBOJIUTCA COEAMHSIOMAs UX JUHUA. OKOJO OAHOM WM HECKOJIBKHUX TOYEK OTKJIaJbIBAOTCS
CHCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX M3MeEpeHHuil (moxpodHee 00 ATOM MOHAET
peyb HIKE).

8. OKoHUaTeNbHbIE PE3YJIbTAThl, UX OOCYXKIACHHE, BHIBOJIBI.

B sToM pazgene oTdyera HY)KHO MOABECTH UTOT IpojenaHHON paboThl. CienyeT Hamucarh,
KAaKUe MOJIy4E€Hbl BEJIMYUHBI, U ¢ KAKUMHU [TOTPEIIHOCTSIMU.

Ecnu u3mepeHust npoBOJMINCH pa3HbIMU METOJaMH, TO 00S3aTEIHHO HY)KHO CPaBHUTH 3TH
pe3yJbTaThl U MX MOTPEIIHOCTH, CENaTh 3aKJII0YCHNE, KAaKOW METOJ JydIlle, TOuHee, yao0Hee.

Eciu m3BecTHO TabIMYHOE 3HAYCHHE W3MEPCHHON BEIMYMHBI, TO HYXHO 0053aTelbHO
CPaBHHTH €T0 C MOJyYCHHBIM HA OIBITE 3HAYCHHEM M JIaTh apryMEHTHPOBAHHOE 3aKIIOYCHHIE 00
MX COBIAJCHUM WJIA HECOBIIAJCHUU.

Eciu B pabore 3HauYeHUs OJHOM U TOH K€ BEIWYUHBI MOTYYEHBI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY:KHO 00s3aTeNIbHO CPaBHUTh U J1aTh apryMEHTHPOBAHHOE
3aKJII0oueHre 00 UX COBMA/IEHUU WIIM HECOBIAICHUU.

B cnywae, kxorma Mexay CpaBHHBa€MbIMH BEIMYMHAMH HMMEKOTCS HEJONYyCTUMBIE
PacXOXXACHHUS, 3TO HYKHO 00s3aT€IbHO OTMETHUTh B OTUETE€ M BBICKA3aTh MPEIIOIOKEHUE O
BO3MOXHBIX IPUYUHAX 3TOTO HECOBIIAICHMUSI.

Ecnu B paboTe cTaBWIOCH 1EIBI0 MPOBEPUTH KAKON-TO (PU3UUYECKHI 3aKOH WM HU3YYUTh
SBIICHUE, TO B JAaHHOM pa3jeie HeoOXOIMMO OaThb OOOCHOBAHHBIA OTBET HAa MOCTaBICHHBIN
BOIIPOC.

BrIBO1 OMKEH COOTBETCTBOBATH 11€NIU PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIA0OPATOPHOIT padoTe

Otuer no naboparopHoit paboTe JOHKEH BBIMOMIHIATHCS Ha JucTtax Gopmara A4. 3anucu Ha
JUCTAaX BEAYTCS TOJIBKO ¢ OJHOW cTopoHbl. [lo Kpasm jiucTa AOMKHA OBITH OCTaBJIEHA paMKa
mupuHO He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAax HE HY)KHO, HO U 3aCTyIaTh 3a Hee He
cienqyer. B pamke B BEpXHEM TMOJIE HYKHO JIMIIb IIOCTaBUTh HOMEP CTPAHUIBIL.
[IpoHyMepOBaHHBIMU JIOJDKHBI OBITH BCE JIMCTHI OTYETa, HAYMHASI C TpeTbero. [lepBbIit muct —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCS.

Otuer cnenyer mucaTh oT pyku. Ecnu Bbel ucnoneizyere uykue 3aroToBkH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiaM, KOTOpble BBl mMOJACMOTpenu y KOro-To, a He BHIBETTH CAMH.
Jlyumie cnpocuth mnpenoaaBarens. OH MOJCKaXeT WIM HPOBEPUT, MpaBUiIbHO JU y Bac
MOJIYYHJIOCH.

TuTynbHBIA JTUCT pabOTHl MOXET OBITh HAlMCAaH OT PYKU WJIM HareyaTaH Ha TpPUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBHOIO JINCTa HaxonuTces Ha cante ['Y Alla.

MeTtonudeckue yka3zaHus MO BBIMOJTHEHUIO JIA0OPATOPHBIX pabOT MPUBEACHHI B CIEIYIOIINX
nocoousx umerontuxcs B ondnuoreke ['Y AIl B Harle4aTaHHOM | 3JICKTPOHHOM BHJIE:

4. Mexanuka. Konebanus u BonHbl. MonekynsipHas ¢usuka. JIabopaTopHbI MpakTUKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. IIpununko,. FO.H. Iapes, b.®. [udpun, 2014, 132 c.

5. DnextpuuectBo W MmarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3neno, M.H. Kyns6unkas, H.IT. JlaBposckas, H.H.



JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pytekos, , FO.H. Ilapes, b.O.
ludpun, 2010,84 c.

6. BomnoBas ontuka JlaGopatopubiii mpaktukym //E.H. Kotmukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanToBas ¢usuka. Jlabopatopubrii npaktukym //I.A. BecumueBa, .1 Komanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.Daxnees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeTtoanyeckue ykazaHus Jjs 00y4alomMXcs MO MPOXOKIEHHI0 CaAMOCTOATEIbHOI
padoThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON padOThI, OOYUAIOIIUIICS BBIIOTHSIET paboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE MPENOAaBaTelis, HO 0e3 ero HemocpeaCTBEHHOrO
YYaCTHA.

s oOyyaromuxcsi 1mo 3ao4Hod (opme OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpoiiecce BBIMOIHEHHSI CAMOCTOSTEILHOW pabOThI, y 00ydaromerocss (GopMHUpyeTcs
1enecoo0pa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHW M CHCTEMAaTH3allMU MPUOOPETAEMBbIX 3HAHHWI, 00SCIICUMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTaeT TOJYyYUTh HABBIKA TTOBBINICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MeTogudyeckuMH ~ MaTepualaMH,  HANPaBISIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00yYaroIUXCs SIBIISIOTCSL:

—  y4eOHO-METOAMYCCKHIA MaTepHAJ TI0 JUCIHILINHE;

— METOJIMYECKHE yKa3aHUs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (st 00ydaronuxcst
10 3204HOU (hopMe 0OyUeHUs).

MeTtoanyeckue ykKa3aHusl AJsi O0y4AIOIIMXCHA MO NMPOXOKACHUIO MPOMEKYTOYHOM
aTTecTanuu

[IpomexyTouHas  arTectanus  oOydarolmuxcst — MpeaycMaTpuBaeT  OILIEHHWBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO mucHumimHe. OHa BKIIOYAeT B
cebs:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOydJalomuMcs B TIpolecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
HpI/IMCHSITI) nux ajsda pemeHI/m HpaKTI/I‘IGCKI/IX 3aaa4. SKBaMeH, KakK HpaBI/IJ'IO, HpOBOI[I/ITCSI B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOIIOY, KYTOBICTBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIIHHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI
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