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AHHOTaUs

HucuuiuinHa «®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 CIEIYIOLUIMX KOMIIETCHIIUMI:

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 NesATeIbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTHUSIMH TPOHM3BOJCTBA TNPUOOPOB U
KOMILJIEKCOB ITMPOKOI'O HA3HAYCHUS»

OIIK-3 «CnocobGeH NpOBOAMTH SKCIEPUMEHTAJIbHBIE HCCICIOBAHUS W HW3MEPEHU,
0o0pabaTbIBaTh U MPEJCTABIIATH MOJYYEHHBIE JaHHBIE C YYETOM CHELU(UKH METO/IO0B U CPE/ICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI

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

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aLuu
y4eOHOTr0 mporecca: JeKINH, JJA00paTopHbIe pabOThl, MPAKTUUECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
paboTa cTy/eHTa, KOHCYJIbTAIUH.

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

OO0mast TpyJ0eMKOCTh OCBOCHHSI JHUCHIHUIUIMHBI cocTaBiseT 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 00pa30BaTENILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NUCHMIUIMHBI OOydaromuiics JOJDKEH 00JanaTh CIeTyIoUMMU
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 W HAMMCHOBAHUC MHUKATOpA

KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
VK-1..1 ananusupyet 3a7a4y, BbIICIAS €€
VK-1 Cnocoben 0a30Bbl€ COCTABJISIONINE, OCYIIECTBIISET
OCYIIECTBIISITh JIEKOMITO3HIIUIO 33/1a4
nouck, kputnyeckut | YK-1.J1.2 HaXxoIuT U KpUTUYECKU
aHaJu3 U CUHTE3 aHAM3UpyeT HHPOpMaIIKIO, HEOOXO UM
YHuBepcaabHbIC Py (popman 2 FIHMYTO
uH(popMaluuy, JUTSI pEIICHUS TOCTaBIICHHOM 3a/1a4yu
KOMITETCHIINH
IIPUMEHSATH VK-1.J1.3 paccmarpuBaeT BO3MOXKHBIE, B

CUCTEMHBIN MOIXO/
JUTSL peIIeHUS
[IOCTaBJIECHHBIX 3a1a4

TOM YHUCJIC HCCTAHAAPTHBIC BAPUAHTLI
peliCHusd 3aJa4r, OICHHUBAA UX
JOCTOMHCTBA U HCAOCTATKH, 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

KOMIICTCHIIN

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
JTUCLUIIMHBI, UMEIOT KaK CaMOCTOSITEIbHOE 3HAYCHHE, TaK M MOTYT HCIOJIb30BATHCA MPHU

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 CEMeCTpaM) MPeACTaBICHbI B

tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI
. TpynoeMKoCTb 10 ceMecTpam
Bun yuebHoit paboTbl Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKochb OuCyuUnIUHbL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
AyoumopHnuie 3anamus, BCETo 4ac. 204 68 68 68
B TOM YHCIIC:
nexum (JI), (gac) 102 34 34 34
npaktuueckue/cemunapckue 3anarus (113), 17 17
51 17
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 45 45 36
Camocmoamenvnan paboma, Bcero (dac) 138 67 31 40
Buo npomesicymounoit ammecmauyuu’ 3ayer, OK3., OK3. OK3.
mubd. 3ager, sk3amed (3auer, dudd. 3auy, OK3., OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaHIII/IIIaTCKPIﬁ 3K3aMEH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHSTHIMA.
Pa3nensl, TeMbl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Jlekun
(gac)

Pazgensl, TeMBI TUCITUTIIMHEI

I13 (C3)
(gac)

JIP
(gac)

KII
(gac)

CPC
(gac)




Cemectp 1
Paznen 1. Mexanuka 11 |8 7 22
Paznen 2. KoneGanus 1 BOJIHbI 11 |6 7 22
Paznen 3. MonekyisapHas Gusnka 12 |3 3 23
Hroro B cemecTpe: 34 |17 17 67
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 |10 8 10
Pasnen 5. MarueTusm 11 |5 6 11
Pasznen 6. Onruka 12 |2 3 10
Hroro B cemecTpe: 34 |17 17 31
Cemectp 3
Pasnen 7. KBanToBas ontuka 11 |5 7 13
Pasnen 8. KBanTtoBas MexaHuKa 11 |9 3 13
Pasnen 9. Craructuyeckast pusnka 12 |3 7 14
Hroro B cemecTpe: 34 |17 17 40

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO 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
COCTOSIHMSI M JETEPMHUHU3M B KJIACCMYECKOM MEXaHUKE. YPpaBHEHHUS
JIBWXKEHUs. ['paHuUbl NPUMEHHMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PenstuBucTCKas 1 KBAaHTOBAsi MEXaHUKa

Kunematnka nBwkeHuss marepuanbHON TOukH. CKOpPOCTh U
yckopenue. HopmanbHoe U KacartenbHOe ycKopeHus. Paaumyc KpuBH3HBI
TpackTopuu. OCHOBHas 3ajlaya KHHEMAaTUKH MaTepUaIbHON TOYKH.
Kunemartuka ABmkeHHUs abCONIOTHO TBEPAOTO Tena. BpaieHue TBepAoro
Tea BOKPYT HEMOJBIKHOW ocH. CBsI3b JTUHEWHBIX W YIJIOBBIX BEIMYUH
IIPY BPAILATEIILHOM JIBUKEHUH.

WNuepumansubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJacCUYeCKOl IMHAaMHWKM - 3akoHel HproTtona. OcHoBHas 3ajada
JMHAMUKH MaTE€pUAIbHOW TOYKW. HenHepuuanbHble CUCTEMBI OTCYETA.
Cunbl mHepuMH. 3aKOH COXpaHeHuss umnyibca. LleHTp macc u ero
nBmxeHne. Cucrema IeHTpa Macc.

Mexanuueckass paboTta W MOIIHOCTb. KuHeTHueckas >Heprus.
ITonss cun. KoHcepBaTHMBHBIE W JUCCUNIATUBHBIE CHJIBL. Y CIIOBHE
MOTEHIUAIBHOCTH  TOJIA 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 BpallaOLIErocsi TBEPAOrO Teja. Y paBHEHUS
JIBUJKECHHUSI M YCIIOBHSI PABHOBECUS TBEPAOTO Tea.

[Ipunuun otHocutenbHOCTH ['anunes, npeodbpa3oBanus ['amumnes.
[Toctynatel cnenuaibHON Teopuu OTHOcUTeNbHOCTH. [IpeobpazoBanus
Jlopenna u cnenctBuss M3 HUX. OCHOBBI PENSITUBUCTCKOW MEXAHUKH.
WNuTtepBan, ero mHBapHUaHTHOCTh. PensTuBuCTCKUN uMITysibC. 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 KojaeOaHui U BOJIH

I'apmoHnueckuit u AHIapMOHUYECKHUU OCLIUJUIATOP
(MaTeMaTU4eCKMi MasTHUK, (U3NYECKUH MAATHUK, KojeOaHWs MOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue koneOaHuil. OU3MUECKU CMBICI
CHEKTPAJIbHOTO pasJIoKeHUsL. JuddepenunansHoe ypaBHEHHE
konebanuii. CBOOOIHBIE, 3aTyxaromme KoyiebaHus. BwIHYXIEHHBIC
KosiebaHus. Pesonanc.

Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U ChepruIecKre
BOJIHBI). BonHoBoe ypaBHeHue. [IpuHuun cynepno3uuuu. JHeprus
BOJHBL [loTOK SHEeprun. IHTeHCHBHOCTH BOJIHBL. CTOsTuast BOJIHA. 3BYK.
OCHOBHBIE XapaKTepUCTUKH 3BYKOBOU BOJIHBI. D¢ ekt Jlomnepa amus
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 M BHYTPEHHsII OJHeprus Kak (QyHKIOHS COCTOSHMSL
TemoemkocTb. DHTpomnus. BTopoe u TpeTbe Hauana TEPMOIUHAMHUKU.
Teopemsl Kapro. 3akoH Bo3pacTanus suTponuu. [lopsaok u 6ecropsiiok
B nipupoe. TepMmonnHaMuyeckue QyHKIIUHU.

WneanbHblil ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHEHUE ajualbarel, paboTa MpuU  pa3IUUHbIX
npoleccax, 3HTponus). BepostHocTs u QuykTyanuu. Pacnpenenenus
Maxkcemia. CkopocTH TEMJOBOro JBWXKEHUS Moiiekyn. CpenHss
KMHETHYeCKasi dHeprus Mojekysl. OCHOBHOE YpaBHEHHME KHHETHYECKOU
TEOpUHU HJeallbHbIX razoB. Pacmpenenenue bonbliMana. DHTponus H
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. IEMEHTHI
HEPAaBHOBECHOM TEpMOJAMHAMUKH. SIBIEHHS mepeHoca, KUHETHYECKHe
asieHus. KonaeHcupoBaHHoe cocTtosHHMe. KuHemaTtmka W AMHaMuKa
JKUJIKOCTEN U Ta30B.

Paznen 4

DIEeKTPUYECTBO.

DJIEKTPOCTAaTUKA B BaKyyMe. 3aKOH COXPAHEHUs dJIEKTPUIECKOTO
sapsina. 3akoH Kynona. Cucrtems! eaunHun. lIpuHIMn cynepno3unu.
Cuctembl 3apspKEHHBIX 4YacTUI. OJeKTpudeckuil aunonbs. Pabora cun
BIIEKTpOocTaTH4YeCKoro  moist. TeopemMa 0  IUPKYJISLUM ~ BEKTOpa
HanpsokeHHOCTU.  [loTeHUMaabHOCTh  3JEKTPOCTATHMUECKOTO  IOJIA.
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 BelecTBE. THUMbI AUANEKTpUKOB. [lomsipuzanms
TUAIIeKTpUKOB. CBOOOAHBIE W CBS3aHHBIE 3apsafbl. JudmexTpuueckas
BOCIIPUUMYHMBOCTD. JIMAIEKTpUUEcKas MPOHUIIAEMOCTb. DIEKTPHUUECKOe
cmenlenue (uHaykmnus). Teopema laycca it 2JIEKTPUYECKOTO MOJS B
JIURJIEKTPUKE. Y CIIOBHS Ha TpaHHULIE pasliena ABYX OUAIEKTpUKOB. [lorme
BHYTpH TIPOBOJHMKAa ® Yy ero mnoBepxHoctu. OOmas 3amada
AIIEKTPOCTATUKH. DIEKTPOEMKOCTh IPOBOIHUKA.

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

VYcinoBUsg CyHIECTBOBAHMSI JJEKTPUYECKOTO 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. MaruutHas BOCHPUUMYHMBOCTh. MarHuTtHas
npoHunaemMocts. HanpsbkeHHOCTh MarHutHoro mnois. /luamarmeruku,
napaMmarHeTuku, (eppomaretuku. Teopema O UUPKYISIUU BEKTOpa
HAIPSDKEHHOCTH MarHUTHOTO 1oJis (MHTerpaibHas u nuddepeHuanbras
dbopMbI). YCrioBuUS Ha TPaHULIE ABYX MarHeTUKOB.

3akoH ®dapajes. [TpaBumno Jlenmna. CaMouHTyKIIHS.
WupyktuBHOCTh. B3auMuas wuHaykuus. B3auMHas MHIYKTUBHOCTB.
OO0beMHas IUIOTHOCTh JHEPrMM  MarHuTtHoro mnois. Buxpesoe
anekTpuueckoe nose. Tok cMmemenusa. CucremMa ypaBHeHUI MakcBesuia.
MarepuaiibHbie ypaBHeHus. KBa3ucraunonapHasie TOkU. IHBapuaHTHOCTh
ypaBHeHHH MakcBensna OTHOCHTENIbHO Tipeobpa3zoBanuii Jlopenna.
[TpyHIMIT OTHOCUTENIBHOCTH B 3JIEKTPOANHAMUKE.

Pasznen 6

OnTuka.

BonHoBoe ypaBHeHHEe s 3JEKTPOMarHUTHON BosHBI. CBolicTBa
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IlokHTHHra. MHTEHCHMBHOCTH CBETa.
Oddexkr [lommepa A 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 mend U AUPPAKIUOHHOW peEIIeTKe.
['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. Popmyna 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 JJIg  CBETa.
Dddext Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®a3oBas u
rpynmnoBasi ckopoctu BoJiH Ae bpoins. Bonnosoi naker. CtaTucTHuecKOe
WCTOJIKOBaHWE BOJH Jne bpoiurd. IlpuHnun  HeomnpenelneHHOCTH




I'eitzenbepra. BonHoBas ¢yHKIMs, €€ OCHOBHBIE cBoicTBa. Omeparopsl
bu3MYeCKUX BENWYMH. BpeMeHHoe U CTalMOHapHOE ypaBHEHUE
[Ipenunrepa, KBaHTOBbIE COCTOSIHMS. KBaHTOBbIE ypaBHEHHS ABUKCHUSI.
CBoOomnass uvactuia. Yacruia B OECKOHEUHOW ITOTCHIMAILHON sME.
KBanToBeiii ocrmuiarop. HymeBast sHeprusi, HyJeBble KoOJI€OAHUS.
ITpoxokaeHre YacTULlbl 4yepe3 IMOTEHIHMANbHbIM Oapbep. TyHHENIbHBIN
¢ Pexr.

AToM BOJOpoJa B KBAaHTOBOM MexaHuke. KBaHTOBBIE umcIa.
OpOuTaIbHBI MEXaHUYECKU W MarHUTHBIH MOMEHTBI JJICKTPOHA B
atome. OpOurtanpbHOoe rUpoMarHuTHOe oTHomeHue. OmnbiT [llTepHa u
I'epnaxa. Cnun s3nektpoHa. [IpyHUIMN TOXIECTBEHHOCTH MHMKPOYACTHIL.
@®epmuorbsl U 0030HBL. CUMMETpUST BOJHOBOW (DYHKIIMM CHCTEMBI
onuHakoBbIX yacTtull. [lpuamun Ilaymu. OObsicHeHHE TEPUOAMYECCKOM
cuctemsl ieMeHToB J[.M.MenneneeBa. DHEpreTHUECKHU CIIEKTP aTOMOB
u MoJieKyJl. [Ipupoaa XuMuyecKoil CBA3H.

Paznen 9 Cratuctuyeckas (usuka

Cratuctnueckuil Mmeton. da3oBoe npocrpaHcTBo. Pacnpenenenne
['n66ca. CraTrcTHYECKOE UCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPTHSL.
CratucTudeckoe ONHMCAaHUE KBAHTOBOM CHUCTEMBI, pa3IMyhe  MEXIY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOATHOCTSIMHU.
Knaccuueckags ~ craructuka  MakcBemna-boneimana.  KBaHTOBBIE
cratuctuku ®epmu-/lupaka u 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. ®oHoHbl. 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 @opMBI IPAKTUYECKUX 3aHATHN PYROCMKOCTR, | paznena
I'I/ 11 (qac) UCLIUII-
AUCI]
JIAHEI
Cemectp 1
1 Kunemaruka u 1uHaMHKa Pemenue 3amau 2 1
MaTepHaIbHON TOUKH
2 Kunemaruka u 1uHaMHKa Pemenue 3amau 3 1
abCOFOTHO TBEPJIOTO Tela
3 CrnenuanbHas Teopus Pemenue 3amau 3 1
OTHOCHUTEIBLHOCTH
4 Kunemaruka 1 quHaMHuKa Perienue 3amau 3 2
KoaeOanuii
5 XapaKkTepUCTUKU BOJTHOBBIX Pemenne 3amau 3 2
MIPOIIECCOB




MounexkyisapHo-
KMHETUYECKask TEOpUs

Pemenune 3anau

Cemectp 2
Hanpsixennocts u Penrenue 3anau 3
MOTEHLMA
3JIEKTPOCTATUYECKOr0 MOJIs
JIBrKEHUE 3apsyKEHHBIX Pemenue 3anau 2
YacTHIl B
3JEKTPOCTATUYECKOM I10JIe
JIVdIeKTpUKY B Pemenwne 3amau 2
3IEKTPUYECKOM TIOJIE.
Konpaencaropsi
XapaKkTepUCTUKHU Pemenune 3agau 3
AIEKTPUUYECKOTO TOKA
Nuaykuyst MarHuTHOTo Pentenue 3anau 3
niosisi. Cujibl B MATHUTHBIX
MOJISIX
3aKOH 3JIEKTPOMAarHUTHOM Pewenue 3anau 2
unaykuuu Papanes. Pabota
B MAarHUTHBIX MOJISX
WnTepdepenmmus, Pemenue 3anau 2
TG PAKITHS, TOJSIPU3ALINS
Cemectp 3
TennoBoe u3iy4yeHue, Pewenue 3anau 2
dotorddext
O¢ddext Komnrona, Pewenue 3anau 3
cBOicTBa (POTOHOB
ATOM BOJIOpOJIa Permenne 3amau 3
Jlocrynarsl bopa
CooTtHomeHne Pewrenue 3anau 3
HEONpeIeIEHHOCTEN
I'eiizenOepra, BOJIHBI J1€
bponna
Vpasuenue lpeaunrepa Pemenue 3amgau 3
[TorenunanbHbIe Oapbepbl
KBanToBas cratucruka Pemenue 3anau 3
51

4.4. JlabopaTopHbIe 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6smmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne Ne
Tpynoe
HanmenoBanue 1a00paTopHBIX padboT pasznena
I MKOCTb, (Jac) CLUATUIHHDL
Cemectp 1
MasitHuk MaxkcBesuia 4 1
HakioHHBIN MasiTHUK 4 2
CTOJIKHOBEHHE 1IAPOB 3 1
MareMaTHuecKuii 1 000POTHBIA MasITHUKU 3 2
OnpeneneHrne CKOPOCTH 3BYKa B BO3AYXE 3 3
Cemectp 2
OrnipeziesieHne 3JIEKTPOEMKOCTH KOHJIEHCATOpa 4 4
HccnenoBanue penakcalmoOHHBIX KOJIeOaHMIA 4 4
Omnpenenenre TOPU30HTAILHON COCTABIIAIONIEH 3 5
HaNPsHKEHHOCTH MarHUTHOTO TOJIsE 3eMIIH
OmnpeneneHue yaenbHOTo 3apsia dIeKTpoHa 3 5
Konsna Herorona 3 6
0
Cemectp 3
[IpoBepka 3aKOHOB TEIIOBOTO U3JIYYEHUS 4 7
1
Buemnnii poroaddexr 3 7
2
D¢ddext Xomia B repmaHuu 4 9
3
OmnpeneneHre NOTEHIUATIOB BO30YKIEHHS aTOMOB 3 8
4
Onpenenenne  IMUPHUHBI  3alPEUICHHOW  30HBI 3 9
5 TIOJIYTIPOBOTHUKA
Bcero: 51
4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camoctosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.
Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh
B caMOCTOSTENbHOM paGoThi Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3yueHne TeOpeTHIecKoro Marepuasia 45 99 10 13
nquctumingel (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
45 22 10 13
ycneBaemoctu (TKVY)




[ToaroroBka Kk MpOMEXKYTOUHOM
arrectanuu (I1A)

48 23

11 14

Bcero: 138 67

31 40

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

[Mudp bubnuorpaduueckas ccouika / URL aapec KonuyecTBO 3K3eMIUISIPOB B
OubIMoTEKE
(KpoMe AJIEKTPOHHBIX
9K3EMILISPOB)

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

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuebnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B3 1.2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHbI.
Onruka.

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBantoBas ontuka. AToMHas pu3HKa.
®u3suka TBEpAOro Tena. Pu3nKa aTOMHOIO A1pa U
SJIEMEHTAPHBIX YaCTHI]

[53(075) C12 | CaBennes U.B. Kypc pusuku: Yuebrnoe nocobue B 3.T. DO(2), 'C(98)
T.2. DnexrpuuectBo. Konebanus u BosHbl. BoHoBas
ontuka. 2008

[531 B83] Uponos U.E. Mexanunka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), ITI'(6)
matiur, 2015

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

T76]

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

I1r'(8)

[531 B83] Hponos N.E. Mexanuka: OcHoBHbIE 3aKOHBL. M.: ®us- I'CU3(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Uponos N.E. Dnekrpomarneruzm. OCHOBHBIE 3aKOHBI. CO(1), IIT°(18)

n83] 2015

534.2(075) Hponos N.E. Bonrossie mporieccsl. OcHOBHBIE 3aKOHBL. | DO(63), ['C(14), T1T'(8)




1183] 2015

530.145(075) | Upomos U.E. KBanroBas dpusuka. OCHOBHBIE 3aKOHBI. I'C(66), III'(16)
ns3 2015

[531 B83] Hponos U.E. ®uzuka makpocuctem. OcHoBHbIe 3aKk0HBL. | DO(3), 'C(138), I11°(30),
2015

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TeHeKOMMYHHKaHHOHHOﬁ CCTHN «I/IHTepHeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexka I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/m HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3bl

Howmep aynutopun
Ne n/mn HaumenoBanue cocTaBHON 4acTU MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu
HEOOXOIMMOCTH)
1 JlexumonHast aynuropus
2 Crienmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04
3 Crernmanu3upoBaHHas 1abopaTopust « IIEKTPOMArHeTH3M 32-04



http://lib.aanet.ru/

4 Crnenmanu3upoBaHHas jadboparopust «OnTHKa 32-06

o1

CrenmanusupoBanHas gaboparopus «KanroBast Puznka» 32-03, 32-05

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOH aTTeCTAI[H
10.1. CoctaB OLIGCHOYHBIX CPEACTBAIS IMPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yyJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crmcok BOITPOCOB K 3K3aMCHY

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIMMUCS TPUMEHSETCS S5-0aThbHas MIKaia ONEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas npuBejeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BAThCS
100-0annpHast ~ mKama ~ MOAYJABHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUia
UCIIOJIB30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

OreHKa KOMIIETEHINHT
5-0ayutpHad mIKama

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
<Ga4YTCHO»

— oOyyJaroluiicss TBEPI0 YCBOMII MPOTrPaMMHBINA MaTepuai, rpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEI;

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

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHMsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIOIYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  INpHU
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.



Bormpocs! (3amaun) nist sK3amMeHa mpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

No /it ‘ [Tepeyennr BonpocoB (3a1a4) 1 IK3aMeHa
Cemectp 1
1 OcHoBHbIEe KHHEMaTH4eckue noHATHs. Kunemarnka marepuanbHoi ToUkd. CKOpOCTh U
YCKOPEHUE MaTepPUATbHON TOUKH
2 Y ckopeHne npu II0CKOM KPUBOJIMHEHHOM JIBHYKCHUU
3 Kunematuka abCcosItOTHO TBEPJOTO Tea
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIMUUH
5 O06001IeHHBIE KOOPJUHATHI U CTETICHH CBOOOIBI
6 OcHoBHasl 3a/1a4a KWHEMATUKH 11 MAaTePHAIBLHON TOUKH
7 3akonsl HpioToHa
8 3axonsl Keruiepa n 3ak0H BCEMUPHOTO TATOTEHHUs
9 [IpuHuMn neTepMuHU3Ma
10 3aK0H COXpaHEHHUs UMITYJIbCa
11 Teopema 0 IBM>KEHUH LIEHTPA Mace
12 I'paBUTaLlMOHHAS M HHEPTHAsI MACChI
13 MOMEHT CHJIBI © MOMEHT MMITYJIbCca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa
15 CekTopualibHasi CKOPOCTh
16 PaboTa, MOIITHOCTh M KWHETHYECKAs SHEPTHSI
17 [ToreHnanpHble U HENOTEHIMATIbHbBIE CUJIBI
18 ITorennanpHast SHEprus, 3aKOH COXPAaHEHH] MEXaHUYEeCKOM SHEPTHH
19 MoMeHT uHepIu
20 Teopema IlIteiinepa
21 MoOMEHT UMITyJIbca a0COIOTHO TBEPJIOTO TeJa
22 Kunernueckas sneprus ATT. Pabota u montHocTs Bpamenust ATT
23 [Tpuniun otHocuTenbHOCTH ["anunes
24 OkcnepuMenTanbHble npeanoceliku CTO
25 [Toctynarter DiiHImTENHA, TpeoOpa3zoBanus JlopeHia
26 CaenctBus u3 npeodpazobanus Jlopenna. 3akoH cinoxenus ckopocreit B CTO
27 WHTepBain
28 PengTuBucTcKkast [MHaAMUKa
29 VHBapuaHThl TEOPUU OTHOCUTEIBHOCTH. I IpUHITMIT SKBUBAJIEHTHOCTH
30 HewneprnmanpHbIe CUCTEMBI OTCYETA
31 JuddepennnanbHoe ypaBHEeHHE KoleOaHUN NPY>KUHHOTO MasTHUKA, €0 PElIeHue
32 BekTopHas nuarpamma
33 DOHeprusi rapMOHUYECKHUX KoJieOaHMH
34 VY ci1oBHsI BOSHUKHOBEHHUS KOJICOaHU M
35 Pu3NYEeCKU U MaTEMAaTUYECKUN MAaITHUKU
36 3aryxaromue KonedaHus
37 Breinyxxaennsie kosnebanus. Pezonanc
38 CrnoxeHue KojebaHuil 0THOr0 HapaBJIeHUs C OJMHAKOBBIMU YaCTOTaMH
39 CroxeHne B3auMHO TIePICHIUKYIISIPHBIX KoJIeOaHui
40 Boustabr. OCHOBHBIC TIOHSITHS
41 YpaBHeHHe Oeryiieil BOJIHBI
42 BosHoBOe ypaBHeHHEe. CKOPOCTH BOJIHBI B YIPYTOW cpeie
43 OHeprus BOJIHbI
44 NHTEHCHBHOCTH BOJTHBI
45 D¢ ekt Homnepa




46

Judpakuus BosH. [Tpuniun ['oiirenca

47 WuTepdepeHIys BOIH OT IBYX HCTOYHUKOB

48 Crosiune BOJIHBI

49 Jlucnepcusi, rpynnoBasi CKOpOCTb BOJIH

50 Wneanphbiil ra3. /[aBieHUEe Ha CTEHKY cOCya.

51 [TapameTpsl cocTosiHUs, TEMIEpaTypa. Y paBHEHUE COCTOSTHUSA, (DYHKITUS
COCTOSIHUS

o1 BHyTpeHHss SHEprus nIeaIbHOTO ra3

53 Pabota naeanbHOro ra3a B pa3iuyHbIX TEPMOAMHAMUYECKUX MPOIIECCaX.

o4 [lepBoe HaYaIO TEPMOAMHAMUKHU.

55 Annabatuueckuil mporecc.

56 uxn Kapno

57 Pabora TemnnoBoro ABUraTesns

58 OO6paTUMOCTh TEPMOJAMHAMHUYECKHUX IIPOLECCOB, Teopembl KapHo

59 HepasenctBo Knay3uyca. Durponus

60 OHTpONus U BEPOSTHOCTh

61 bapometpuueckas hopmyna. Pacnipenenenne bonpivana

Cemectp 2

1 Hanpsx€HHocTh snekrpudeckoro nosst. [lpunnun cynepno3unuu

2 [Torenuman snexrpuueckoro noius. [lpunnun cynepnozunuu. Teopema o LUPKYISALUU
BekTopa E

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

4 CuIi0BbI€ JIMHUY M DKBUNIOTEHIIMATIBHBIE TOBEPXHOCTH

5 CaenctBus U3 TeopeMsl ['aycca

6 Hanpsk€HHOCTD M MOTEHIIMAN 3JIEKTPUUECKOTO U0

7 DJEeKTpUYECKUH TUIO0Jb BO BHELTHEM OJIE

8 [IpOoBOAHMKY B 3JIEKTPUYECKOM T10JIE

9 Jwusnexrpuku. Bekrop anekrpudeckoit uHaykuuu. Teopema ["aycca nis Bekropa D

10 I'pannunsble ycnoBus uist BekTopoB D u E

11 OnekTpoéMkocTh. KoHieHcaTophl

12 [TapamienpHOE U OCIEA0BATENBHOE COEAUHEHNE KOHJIEHCATOPOB

13 DHeprus MEeKTPUYECKOTo MoJIs

14 Onexkrpuyeckuit ToK. [I1OTHOCTB TOKa

15 3axoHbl OMa B 0OBIKHOBEHHOM U quddepeHnnanbHoi popmax

16 3axoH OMa 1JI 3aMKHYTOM Lienu

17 3akonsl Jlxxoyins — JleHna B 00bIKHOBEHHOM 1 auddepeHnnansHoi hopmax.

18 MarHuTHast WHIYKIHIS

19 3akoH buo — Casapa — Jlamutaca

20 MaruuTtHas UHAYKIHS IPSIMOTO MTPOBOJIA C TOKOM

21 B3anmMoneiicTBre NPOBOJHUKOB C TOKAMHU

22 JIMnonbHbI MATHUTHBIA MOMEHT. MAarHuTHOE 1M0JI€ KOHTYpPa C TOKOM

23 MarHuTHas MHAYKIMS IBHOKYILErocs 3apsaa. BzanMoneiicTBue ABIKYIMXCS 3apsiI0B

24 JIBI>KeHME 3apsHDKEHHBIX YacTUI] B MArHUTHOM TOJIE

25 Teopema o mupkysiiun BekTopa B

26 MarHuTHas HHAYKIMS TOPOUJA U COJICHOU 1A

27 Mexannueckas paboTa B MarHUTHOM T0JIe

28 MarnuTHslii notok. Teopema I'aycca uist Bekropa B




29

MarauTHEIA JUIIONL B MarHUTHOM MOJIE

30

Marneruku. Teopema o nupkyssiiuu Bekropa H

31

SIBnenue eppomarueTuzma

32

DNeKTpOMarHuTHasi MHAYKIIHUS

33

Camounaykuus. B3aumMHas HHIyKIUS

34

3Hepr1/1;1 MAar"duTHOTIO I10JIA

35

Buxpeoe aekTpudeckoe 1nosue

36

Tok cMmemieHus

37

YpaBHenust Makcsesia

38

BomroBoe YPaBHCHHE DJICKTPOMArHuTHOI'O I10JISA

39

CBoJiCTBa 3JIEKTPOMATrHUTHBIX BOJIH

40

3aKOHBI MPCIOMIICHUA U OTPAKCHUA CBCTA

41

KOFepeHTHOCTB CBCTa

42

WuTepdepeniys cBeta OT IByX HCTOYHUKOB

43

Judpakuus. [punnun [roiirenca — ®penens

44

3oubl Openens. ludppakuus Opaynrodepa Ha mienu

45

HI/ICHepCI/IH CBCTa

46

Judpaximonnas pemeérka

47

Honﬂpmaum{ CC€Ta

48

Crenenb nojsipuszanuu. 3akoH Masroca

Cemectp 3

TemnoBoe N3JTYUYCHUC

3aKOHBI U31y4eHUs a0COIIOTHO YEPHOTO TeIa

®dopwmyia Penes — Jxunca. Pacnipenenenue I1nanka

dotord ekt

TopMo3HOE PEHTTCHOBCKOE M3ITyYCHHUE

DOTOHBI. KOpHYCKy.]'IHpHO — BOJIHOBOM AyaJIu3M JUIsl CBETa

Dddexr Komnrona. Dmmuprudeckue 3aKOHOMEPHOCTH B CIICKTPAX aTOMa BOJIOPOAA

Mopaens aroma o ToMIicony

OO N[O WIN|F-

Mopens atroma o Pezepdopay. Ilocrynarsr bopa

[EEN
o

Teopust bopa — 3ommepdenbaa

[EEN
[EEN

Bomnsl /le bpois

[EEN
N

BonnoBas ¢pyHkuus

[HEN
w

Ypasuenue llpénunrepa

[EEN
N

CootHouieHue HeonpenenéHHocrel ['elizenbepra

[EEN
(S

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

[EEN
(o]

MukpoyacTuia B TpEXMEPHOM HENPOHUIIAEMOM MOTEHIIUAIBHOM SIITUKE

[EEN
\‘

CTONKHOBCHUE MUKPOYAaCTUIBI C TIOTCHIHWAJIbHBIM 6apbep0M

[EEN
ee}

MukpoyacTHIla B HEpOoHUIaeMoil cepe

[EEN
O

["apMOHHMYECKHI OCHMIUIATOP B KBAHTOBOM MEXAaHUKE

N
o

KBaHTOBBIH poTaTop

N
[

ATOM BOJIOpOJA B KBAHTOBOM MexaHuKe. CrinH

N
N

ToXIEeCTBEHHOCTh KBAHTOBBIX YaCTHII. HpI/IHLII/IH HaynH

N
w

3anoixHeHue MEeKTPOoHHbIX oboouek. Tabnauia Menaeneesa

N
D

XapaKkTepruCTUYECKNEe PEHTIT€HOBCKHUE CIIETPhI

N
(6)]

3Hepr1/15{ CBs3H B MOJICKYJIC

N
(o]

Pacnpenenenune @epmu - [{upaka

N
~

Pacnpenenenne bo3ze - DiiHinTeliHa

N
oo

BHGPFGTI/I‘IeCKI/Ie 30HBI B KpHUCTaJlJIaX

N
(<]

HpOBOI[I/IMOCTB TMOJIYITPOBOOAHUKOB




30 CrioHTaHHBIE U BBIHYXJICHHBIC TTIEPEXO0/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 Taduie 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 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypCcOBOi1 pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJIE TECTUPOBAHMUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne /it [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIUX NOPSAAOK MU MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIsi 00y4aroIUXCsl 10 OCBOEHUIO TUCIUIITUHBI
Llenbt0 MUCIIMIUIMHEI SIBIISIETCSI TIOYYEHUE CTYJACHTaMH HEOOXOIUMBIX 3HAHUN, YMEHHUH H
HaBBIKOB B O0JIACTM aHAJIM3a MEXaHU3MOB BO3JCHCTBHS OMACHOCTEH Ha ueloBeKa, XapakTepa
B3aMMO/ICHCTBHS OpTaHU3Ma YeJIOBEKa C OMACHOCTSAMH Cpellbl OOMTaHUS B CBSI3U C BOIIPOCAMH,
CBSI3aHHBIMU C ITpobIeMaMu o01Iel (GU3UKH.

Mertoauyeckue ykKa3aHus /s O0y4alOIIMXCH 10 OCBOCHHMIO JIEKLHOHHOIO
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 MHPOPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMEHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAy4YyHOrO TMO3HAHMS, HOBEUIIHNX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTHUYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUUHU. JIEKIMs pacKpbIBaeT MOHATUUHBINA ammapar
KOHKPETHOH 0o0ylacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00yYaroUIMMcs JIEKIIMOHHOTO MaTepuana;

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 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 MBIIUICHUS.

— IIOABJICHHC HCO6XOI[I/IMOFO HHTEPECA, HGO6XOI[I/IMOFO JIIA CaMOCTOSITEIILHOMN 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 BBIBOJIAaM, HOBTOPSTH MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

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

JIeKIMOHHBI MaTepual MOXKET CONPOBOXIAThCSA JIGMOHCTpAIlMed ClIaioB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana IpU MPOBEACHUU KOPOTKHX ITUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICIbHBIX TEMATHK 110 JUCITUTLIMHE.

Metoauyeckue ykazaHus Ui OOyYalOIIUXCA MO MPOXOKIEHHI0 NMPAKTHYECKHX

3aHATHH

[IpakTuueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasICs B BHITTOJIHEHUH 00YJarOIIUMUCS T0]T PYKOBOJICTBOM IIPETIOaBaTEes
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 ABIISICTCS 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 3aaa4,

— 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 3aI[aHPII>'I;

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



DYHKIMY NPAKTUYECKUX 3aHITUI:
— TIO3HaBaTeJIbHAas;

— pa3BUBaroLIas;

— BOCIIUTATENbHAs.

Ilo XapaKTEPy BBIIIOJIHACMBIX 06y‘laIOIHI/IMC${ Sa,Z[aHI/Iﬁ Mo MPAKTUYCCKUM 3aHATUAM
noapa3acIsArOTCA Ha:

— O3HaKOMMUTCJIBHBIC, IIPOBOAMMBIC C MLCJIbIO 3aKPCIUVICHUA W KOHKPETHU3aAlUuU
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 IIyTEM CaMOCTOSATCIBbHO
BLI6paHHI>IX MMOJAXOJ0B K PCUICHUIO 3a/1ay.

@dopMbl OpraHM3alMy TPAKTUYCCKUX 3aHSATUI OMPENENSIOTCS B COOTBETCTBHU CO
crienu(pUYECKUMU OCOOCHHOCTSMHU Y4eOHOW AMCHMIUIMHBI M HensiMu oOydeHus. OHM MOryT
HPOBOJIUTHCS:

— B UHTEPaKTUBHON Qopme (pelleHHe CUTYalMOHHBIX 3aJad, 3aHATUS [0
MOJICIIMPOBAHHUI0 ~ PEATbHBIX  YCJOBHi, JICNIOBBIE WIPbl, HIPOBOEC MPOCKTHPOBAHUE,
UMUTALMOHHBIC 3aHSTHUS, BBIC3/IHBIC 3aHITUS B OpraHu3auuu (MPEANpUsITUs), IeoBas ydeOHas
Urpa, poJieBas HWrpa, IICUXOJOTHYECKUN TPEHUHI, KEHC, MO3rOBOW IITYpM, TI'PYIIOBbIC
JIUCKYCCHUH);

— 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 NPOBEICHUIO MPAKTUYECKHUX 3aAHATHI
[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.
Meroanveckue yKazaHHs IO TMPOBEACHUIO TMPAKTUUECKHX 3aHSATHH TMPUBEICHBI B
CIENYIOIIUX MOCOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHJIC:
1. Mexanuka. Konebanust u Bonusl. Tepmonunamuka. Coopuuk 3anau //M.U. Kopanenko,
F0.A. Ky3nenos, M.H.Kyns6urikast, H.I1.JIaBposckas, H.H.JIutBunosa, 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. DnextpuuectBo. Marnetusm. Ontuka. CoOopuuk 3amau.  //M.U. Kosanenko,
H.IT.JIaBpoBckas, H.H.JIutBunoBa, E.B. PytskoB. FO.H. Ilapes, b.®.llludpun, C.A.
[Mepbak 2013. 80 c.



3. KBantoBas ¢usuka. COopumk 3amau //, UM 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, 56¢.

MeTtoauyeckue yka3zaHusi JJs O0yYAKIOIIUXCA MO TMPOXOKIEHHIO JIA00PATOPHBIX
pador

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

Broimonnenue nabopaTopHbIX paboOT 0OydarolmuMCs SIBISIETCS HEOThEMJIEMON YacTbiO
W3YYEHUS JUCUUIUIMHBI, OINpeAensieMoi y4eOHbIM IUIAaHOM U OTHOCUTCS K CpeICTBawm,
00ecreYnBarOIINM PEIICHUE CIICAYIONNX OCHOBHBIX 33/1a4 Y 00y4JaroIerocs:

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

— 3aKperuvieHue, pa3sBUTHE M JCTalu3alus TECOPETHYECKUX 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.

3ananue U TpeOOBaHUS K NPOBEIEHHUIO JIA00PATOPHBIX padoT

B Teuenue cemecTpa KaXIbplii CTYJEHT B COOTBETCTBUM C paboyell MmporpaMMon 1o
nucturinae dusnka MODKEH BBIMOIHUTH OMPESICHHOE YHCIIO JIabopaTopHbIX padoT. Ha
KaXIyI0 JJa0OpaTOpHYI0 padoTy MJIaHUPYETCsT HEe MEHee ABYX 3aHSITHI: OJHO — Ha BBIMIOJHEHHUE
U3MEpPEeHU, U OJJHO — Ha 3amuTy ordeTa. OTYeT MUIIeTCS HE BO BpeMs 3aHATHH, a JJOMa WU B
O6ubauoreke.

B nHauane cemecTpa A0 Hayana 3aHITHA CTYAEHT JIOJDKEH OBITh MPOUWHCTPYKTUPOBAH IO
TEeXHHKE O€30MacHOCTH MpPH MPOBEIEHUU NabopaTopHbIXx paboT mo dusuke. I[IpoxoxaeHue
WHCTPYKTaxka (pUKCUpPYyeTCsl B CIIELIMAIbHOM XKypHaJle; TaM HYKHO 0053aTelIbHO pacIuCcaThCsl.

B naGopaTtoputo CTyAEHTHI T0JDKEH MPUXOAUTH MOJATOTOBICHHBIMU K Ha3HaYeHHOU padore.
HeoOxomuMo 3apaHee mpoYHMTaTh ONMCAaHWE paObOTBI M TEOPETHUECKHE CBEICHUS U3
COOTBETCTBYIOIIIETO pa3aena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTrype u
00s13aTeIbHO MOJYyYnTe B OMOIMOTEKE BCE MOCOOUS, BRIITyCKaeMbie Kadeapoid.

BeImonHATE paboTy CTYOEHTY pa3pelraeTcsi, JIMIIb MOocie JOMYCKa, MOJyYEeHHOTO IOCIe
Oecenpl ¢ mpenoAaBareneM. [IpenonaBarens JOMKEH YOSIUTHCS, YTO CTYICHT TOHUMAET:

KaKue sIBICHUS OH Oy/eT HaOII0aTh U UCCIIEI0BATh;

Kakas [eJlb TIepe]] HUM MTOCTaBIICHA;

KaKUMH PUOOpaMH U KaK BEAyTCS H3MEPEHUS;

KaK CIeAyeT MPOBOJIUTEH IKCIIEPUMEHT.

[TosryueHHBIH J0MycK K paboTe OTMEYaeTcsl PeroaaBaTesieM B JKypHale.



B nporniecce BoIMoOTHEHUS J1a00paTOPHOM pabOThI HY)KHO 00s513aTE€IILHO 3alOJHUTh MPOTOKOJT
U3MepeHuil. Y KaXJoro CTyJeHTa MPOTOKOJI M3MEPEHHH OJIKEeH OBITh CBOM; BeIEHUE OHOTO
IIPOTOKOJIa HECKOJIbKUMH CTYAEHTaMHU BMeCT€ He Jolryckaercs. IIpoTokon Benercs Ha jucre
dopmata A4. B mpoTOKOJIE TOJDKHO OBITH OTPAXKEHO:

TOYHOE MOJTHOE Ha3BaHHE U HOMEp Ja00opaTOpHOI pabOTHl B COOTBETCTBUH C METOMUECKUM
rnmocoouemM;

dbamMunMs, THUIUAIIBI CTYIGHTA U HOMEP TPYIIIBL;

dbamMuIMs 1 MHUIUAIIBI IPET0J1aBaTes,;

TabJIMlla TEXHUYECKUX XapaKTePUCTHK H3MEPUTEIbHBIX NPUOOPOB (Ha3zBaHue mpudopa,
pabouuii quanasoH, 1ieHa JAeJIeHUs, KIIacC TOYHOCTHU U JIp.);

napaMeTpbl yCTAaHOBKU, HA HEW yKa3aHHBIE,

pe3yJIbTaThl U3MEPEHUI;

JlaTa U MOAIUCH CTYJEHTA.

Bce 3anucu 10KHBI BECTUCH aBTOPYUKOH, IIAPUKOBOM, KAMMJUIAPHON WUJTM ITEJIEBOM PYUKOH.
3anuch HAOMIOACHWNM M JIaHHBIX KapaHAAIIOM HE JOMYyCKAaeTcs, KapaHJalloM MOXKHO JIHIIb
4epTUuTh TaOnuubl U rpaduxku. BeneHue «4epHOBHUKOB IMPOTOKONA» W MEPENUCHIBAHHE HUX B
KOHIIE 3aHATHUS HAUYMCTO HE PEKOMEHJYeTCs; 3TO HEHY)KHas Tpara BPEMEHH M BO3MOXKHOCTh
JIOTYCTUTh OMIMOKY TpHU TNepenuchiBaHUU. CTaparelbHOCTh U aKKypaTHOCTH JIy4Ille MPOSIBUTH
npu opopMIIeHNHN OTYeTA.

[To oxoH4YaHUM W3MEpPEHUI MPOTOKOJI 00513aTENbHO AAETCs Ha IOAIUCH NpenoiaBarento. be3
ATOH TOJANUCH IPOTOKOJI CUUTAETCS HeNeHCTBUTENbHbIM. [loamuch cTyneHTa B IPOTOKOJIE
0003Ha4yaeT, 4To0 OH OTBEYAET 3a BCE IPOBEJICHHBICE M3MEPEHHS, a MOJIIMUCH IpernojaBaTens
O3HAYaeT, YTo paboTa NEHCTBUTEIHHO BBIMOJHAJIACH M YKa3aHHbBIC 3HAUEHUS JIEHCTBUTEIBHO
MOJTy4Y€Hbl UMEHHO T€M CTYJIEHTOM, KOTOPBIA COCTABUJI MPOTOKO.

[To pe3ynbTatam, 3a)UKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHUI, CTYICHT JOMa MUILIET OTYET
U 3aldIlaeT ero Ha cieayromeM 3aHatud. [lpu 3amuTe oryera MOTYT OBITH 3aJaHbl JTHOObIE
BOIPOCHI 110 TEOPUU U3yYaEMOTI0O SIBJICHUSI U MO NOJYyYEHHBIM pe3yibTaTaM. 3a NPHUHSITHINA OTUEeT
IpenojaBaTesib BBICTABISET CTYAEHTY OLIEHKY M IOCI€ 3TOro cOoOoOIIaeT HOMEp M Ha3BaHUE
cienyrolen 1abopaTopHO pabOTHI.

Ctpykrypa u ¢popma oT4eTa 0 J1a00paTOPHOIi padoTe

OTueT OIKEH CoAepIKaTh CIIEAYIOIINE Pa3/IeIIbl:

1. llens paboTHI.

OHa chopmynupoBaHa B ONTUCAHUU J1a0OPaTOPHOI pabOTHI, OTTY/A €€ CIEAYET Mepenucarh.

2. Onucanue 1abopaTOpHON YCTAaHOBKHU.

Ornucanmne yCTaHOBKH JOJDKHO ObITh KpaTkuM. CleqyeT OorpaHMYUThCS (YHKIIMOHATBHOU
WIH DJICKTPUUYECKON cXeMoil yCTaHOBKH. He HYXKHO NMPUBOAMTH BHEUIHETO BHUAA MPHOOPOB.
Jlanee HeoOXOIMMO OMUCATH HKCIIEPUMEHT U MEPEUUCITUTh U3MEPUTETbHBIC TPUOOPHI B TaOIHIIE
TEXHHUYECKHUX XaPAKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUH.

3. Paboune Gpopmybl.

PabGounmu Ha3bIBatOTCS TOJIBKO T€ (GOPMYJIBL, 10 KOTOPHIM HEMOCPEACTBEHHO MTPOU3BOIATCS
BBIYUCIICHUSI UCCIeayeMbIX BennduH. CiieBa B (GoOpMyse JOIDKHO CTOSITh TO, YTO CJEIyeT
OTIpeIeNUTh, CTIpaBa - TO, YTO U3MEPSIIOCH B paboTe WK u3BecTHO. Bee mpuBeneHHbie popmybl
JOJKHBI OBITH IPOHYMEPOBAHBI.



BeiBog ¢opmyn M mpoMeXKyTOUHBIE BBIPRXKEHUS B 3TOM pasjieiie MPUBOIUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W TPOBEICHHS MaTeMaTHYeCKOW 00paboTKu
pE3yNbTAaTOB U3MEPEHUN B 3TOM pPa3zeiie TOKE HE IIPUBOISATCA.

4. Pe3ynbTaThl U3BMEPEHUM U BHIYUCIICHUI.

B srom pasgene ordera JOMKHBI OBITH MPHUBEICHBI BCE W3MEPEHHBIE M BBIUYMCIICHHBIC
pe3ynbTarel. [0 BO3MOXXHOCTH, MX HYKHO MpEJACTaBIATh B BHUJE HAIIAIHBIX Tabuuu. B
IPUBOAMMBIX 3HAYEHUSAX HEJIb3s OCTABIATH JIMIIHUE JECSITUYHBIC Pa3psabl (oapoOHee 00 3ToM
noiaer peub HUke). B pabore MoxeT ObITh HECKOJBKO 3a/laHM, BCE OHU JOJKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jelie.

5. IIpuMepsl BBIYUCIICHUM.

B sTom pa3zzpene oTdera JA0JKHBI OBITH MPUBEACHBI MOJPOOHBIE MPUMEPHI BHIYMCICHUH 110
Kax10il paboueit ¢opmyne. He HyXHO NpPUBOIUTH BCEX BBIUMCIICHUH, BIIOJIHE JOCTaTOYHO
OJTHOTO MPHUMeEpa MO KaXIoU (hopMmyie. DTOT pasfen HyXKeH JUIsl TOT0, YTOOBI MPEero1aBaTelio
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX WM U3MEPEHUAX, €CIIN TAKOBbIE BCTPETATCSL.

6. BerunciieHue norpemHocTeil.

B sTOM pasnene oTueTa 10MKHBI ObITH MpeCTaBlIeHbl (POPMYIIBI, IO KOTOPBIM POBOIMIIACH
MaTeMaTHuecKasi o0paboTKa pe3y/lbTaToOB U3MEpEeHUN. JI0MKHbBI ObITh BbIBEEHBI (POPMYIIBI, 1O
KOTOPBIM BBIYHCIISIJIMCHh CUCTEMAaTUYECKHE M CIIy4ailHble IIOTPEUIHOCTH W IIPEACTABIICHBI
IIPUMEPBI BBIYMCIICHUN 110 KAKI0M U3 HUX.

OTOT pa3fen oT4eTa caMblil CIOXKHBIN JUIsl cTyaeHTOB. [lo HeMy OoJiblie BCero BOIPOCOB, B
HeM Oonpiie Bcero omuOok. Teopus mnorpemHocTed O0OBIYHO OBbIBACT HamucaHa ISt
HOJrOTOBJICHHOIO 4YMTaTesNs, 3HAKOMOIO C BBbICIICH MaTeMaTukoil. B Hactosdmem nocoOuu
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JIUIIb CAMOE Ba)KHOE I10 3TOM TEME M H3JIOKHUTh MaTepuall 1o
BO3MO>KHOCTH IIPOCTO.

7. I'paduku u pUCyHKH.

HeOonbme rpaduku M pUCYHKHM pa3MelIaloTCs B TEKCTe, a Oosbuive - ¢opmara A4 -
NPUBOJATCS Ha OTAENBbHOM JucTe. B m000M ciiydae OHU JOJDKHBI OBITh IMOANKUCAaHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJKHBI OBITh CCBUIKM B TEKCT€ oTyeTa. I'papuku 00s3areiabHO
BBITIOJHSIOTCS Ha MUJUIMMETpoBOoM Oymare. Ha kaxaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKiIanabiBaeTcs. Ha camMux ocsx TOJIKHBI OBITh
HAHECEHBI TOJBKO Y3JIbl KOOPIAWHATHOW CETKU. MI3MepeHHbIe Ha ONBITE 3HAYEHUS MOJIUCHIBATH
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
IIPOBOAMTCA CoequHsAOmas UxX JUHUA. OKOJIO OJHOM MM HECKOJIBKUX TOUEK OTKJIAJBIBAFOTCS
CHUCTeMaTHUYeCKHe TMOTPEIIHOCTH COOTBETCTBYIOLIMX M3MepeHuil (moapobOHee 00 3TOM moWaeT
peub HUXKeE).

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

B sTOoM paszzgene oTdyera HY)KHO MOABECTH UTOT IpojenaHHOW paboTsl. CienyeT Hanucarh,
KAaKUe MOJIy4EeHbI BEJIMYUHBI, U ¢ KAKUMH ITOTPEITHOCTSIMH.

Ecnu n3mepenus npoBOAMIUCH Pa3HBIMH METOJaMM, TO 00s3aTeIbHO HY)KHO CPaBHUTH 3TH
pe3ybTaThl U UX MOTPEIIHOCTH, C/eNaTh 3aK/II0YeHHEe, KaKOW METOJ JydIlle, TouHee, yo0Hee.

Ecnu u3BecTHO TabnM4YHOE 3HAYEHHWE WM3MEPEHHOM BENWYHMHBI, TO HYXHO 0053aTENIbHO
CPaBHUTbH €r0 C MOJTYYEHHBIM Ha OTbITEe 3HAYCHUEM U J]aTh apryMEHTHPOBAaHHOE 3aKIII0OYeHHE 00
WX COBIIQJICHUM WA HECOBIIAJICHUN.

Eciu B pabore 3HaueHHs OJHOM M TOHM K€ BEIWYUHBI MOJTYYEHBI SKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aT€NIbHO CPABHUTh U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 X COBMAJIEHUU WJIM HECOBIIAICHUH.



B caywae, korga MexXay CpaBHUBAa€MbIMH BEIMYMHAMH HMEIOTCS HEAOIYCTUMBIE
pPacxXoKIIEHUs, 9TO HYXKXHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANONIOKCHHE O
BO3MOYKHBIX MPUYMHAX 3TOTO HECOBMACHUSI.

Eciu B paboTe CTaBWIOCH IENBIO MPOBEPUTH KAKOKH-TO (PU3UYECKHI 3aKOH WM U3YYUTh
SIBIICHUE, TO B JAaHHOM pasjielie HeoOXOIUMO JaTh OOOCHOBAHHBIA OTBET HA IOCTaBICHHBIN
BOIIPOC.

BbIBOZ JOMKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTYETA 0 JIA0OPATOPHOIT padoTe

Otuyet 1o 1abopaTOpHO paboTe JOJKEH BBIMOIHATHCA Ha Juctax Gopmara A4. 3anucu Ha
JUCTaX BEAYTCS TOJBKO ¢ OAHOU cTOpoHBI. Ilo KpasiM nucTa OJDKHA OBITH OCTaBlieHA paMKa
mupuHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAax HE HY)KHO, HO U 3aCTyIaTh 33 HEE HE
cienyer. B pamke B BepXHeM TI0JI€ HYKHO JIMIIb T[OCTaBUTh HOMEp CTPAHUIIBIL.
[IpoHyMepoBaHHBIMU JIOJKHBI OBITH BCE JIUCTHI OTYETA, HAUYMHASI C TpeTbero. [lepBbIit muct —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCSL.

Otuer cnenyer mucaTh oT pyku. Ecnu Bwl ucnonb3yere uykue 3arotroBkH, TO OynbTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE» OILIMOKH, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiiaM, KOTOpble BBl mOACMOTpenu y KOro-To, a He BHIBETIM CAMH.
Jlyume cnpocute npenogaBarens. OH MOJACKaXKET WIM IMPOBEPUT, MpaBWIbHO 7 y Bac
IIOJIYYHJIOCK.

TuTynbHBIA JTUCT pabOTHl MOXKET OBITh HANMKMCAH OT PYKH WM HaleyaTaH Ha TPHUHTEpE.
DJeKTpOHHAs BepCUs TUTYJIHHOTO JIUCTa HaxonuTes Ha caite ['Y Alla.

MeTtoauueckre yka3zaHus IO BBIIIOJIHEHUIO TAOOPATOPHBIX pabOT MPUBEACHHI B CIEIYIOIINX
nocobusax umeronuxcsa B ondnuoreke ['Y AIl B HarleyaTaHHOM U 3JICKTPOHHOM BHJIE:

4. Mexanuka. Konebanus u BonHbl. MosekynsipHas ¢usuka. JlabopatopHblii mpakTUKyM

//M.A. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunora, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. IIpunumnko,. FO.H. Iapes, b.®. [ludpun, 2014, 132 c.

5. OnektpuuectBo M MarHeTusM. JlaGoparopusiit mpaktuxkym// /E.H. Kotauxos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Ilapes, b.O.
Mudpun, 2010,84 c.

6. BonnoBas ontuka JlaGopatopusiii mpaktukym //E.H. Kornmkos, M.II. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopuslii mpaktukym //I.A. BecuuueBa, 1.1 Kosasienko,
H.IL JlaBpoBckasi, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpumunxo, C.II1.daxees,
E.B.Xonunena, }O.H. Ilapes, b.®. lIudpun, 2008, 80 c.

MeToanyeckue ykazaHusi JJisi 00y4alomMXcs MO MPOXO0XKAEHUID CAMOCTOATEIbHOMI
padoThbI

B xone BBIMOMHEHUSI CaMOCTOSITEIHPHOM pabOThI, 00yJarONTUiCs BBHITIOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeICTBEHHOI0
y4acTHsl.

s oOyvarommxcsi 1Mo 3a04HOM (opMe 0OydeHHs, caMOCTOsTeNbHas padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.



B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y oOydaromerocss (popMUPYETCs
1eIecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBa€T BBICOKHH
YPOBCHL YCIICBACMOCTH B IICPUO[] O6y‘ICHI/ISI, IIOMOracT IOJYYUTb HABBIKU [IOBBIIICHHUA
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — padoTy
00yYaroIUXCs SIBIISIOTCSL:

—  y4eOHO-METOAMYECKHIA MaTepHal MO JUCIHUILTNHE;

— METOJUYECKHE YKa3aHUs 10 BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcs
1o 3a049HOU (popme oOydeHHs ).

MeToanyeckne ykazaHusi JJIsi 00y4alIIMXCS IO MPOXO0KIECHUIO MPOMEXKYTOYHOM
arrecTanuu

[Ipomexyrounas  arrecrauus  oOydarolUXcsl — MpPEeAyCMaTpUBAaeT  OLIEHHWBAHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00y4YeHMs MO JucHUILIMHE. OHa BKIIOYAET B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MOJYYEHHBIX OOYYaIOIIUMCA B IPOLIECCE
HN3YUCHUA Bcel JUCHUIIIIMHBI UJIM €€ 4aCTH, HaBBIKOB CaMOCTOSITEITbHOM pa60TI>I, CIIOCOOHOCTH
MNPUMCHATh UX IJId PCHICHUA MNPAKTHUYCCKUX 3aaad. SKSaMeH, KakK IIpaBHJIO, IPOBOAUTCA B
MepuoJl HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




