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AHHOTaUs

HucuuruinHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30oBaHUs
10 HaIpaBJeHUIO NoAroToBku/ crieruanbHocTH 12.03.01 «IIpubopocTpoenue HapaBIeHHOCTH
«TexHoyoruss a’poKOCMHUYECKOro HpUOOpOCTpoeHus». JMcUuIUIMHA peanusyercs Kadeapoi
«Ne3».

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETECHIIMHI:

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

OIIK-3 «CnocobGeH NpOBOAMTH SKCIEPUMEHTAJIbHBIE HCCICIOBAHUS W HW3MEPEHU,
o0pabaTbIBaTh U MPEJCTABIIATH [1OJyYCHHBIE JAHHbBIE C YYETOM CIEeLU(UKH METOJIOB U CPENICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI

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

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpuBaeT cleaytolmue (opMbl 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 3adeTHbix enuHuI], 468
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TMIOTYyYCHUE CTYACHTaMHU HEOOXOJMMBIX 3HAHWH M HABBIKOB B O0JACTH €CTECTBEHHBIX

HayK;

-[IPEACTaBIEHUE BO3MOKHOCTH CTYAEHTaM Pa3BUThb U IPOJEMOHCTPUPOBATh HABBIKU B
U3MEpEHUSIX, BEIUUCICHUSIX U 00pabOTKe pe3ylibTaTOB U3MEPEHUI;

-CO3JIaHUE TOJJIEPKUBAIOLIEH 00pa30BaTEIbHOM Cpenbl NPENOAABaHUs NIl OCBOEHHUS

TEXHUYECKHUX JUCLUHUILINH

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

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

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPBI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

KOMIETEHINH KOMIETEHIIUU JIOCTUKEHHS] KOMIIETEHIIUU
VYK-1./1.1 ananusupyer 3aaauy, BeIIEISASA €€
YK-1 Cnocoben 0a30Bbl€ COCTABJISIOLINE, OCYIIECTBIISET
OCYIIECTBIISATh JEKOMIIO3UIINIO 33724
nouck, kputndeckuii | YK-1./1.2 HaX0aUT U KpUTHYECKU
aHaJIU3 U CUHTE3 aHanM3upyeT HHHOPMaLKI0, HEOOXO UM
YHuBepcalbHbIC Py (popman 2 HIMYTO
uH(popMaluuy, JUIsl peIIeHUs TOCTAaBJIEHHON 3a/1a4uu
KOMIIETEHITHH
[IPUMEHSATH VYK-1./1.3 paccmaTpuBaeT BO3MOXHBIE, B

CUCTEMHBIN MOIXO]
JUISL peLIeHUst
OCTaBJIEHHBIX 3a/1a4

TOM YHUCJIC HCCTAHAAPTHBIC BaApHUaHThI
PCUICHUA 3a/la4u, OLICHUBAA UX
JOCTOMHCTBA U HEJOCTATKHU, a TAKXKC
BO3MOJKHBIC ITOCIICACTBUA

Ob6menpodeccnonanbHbIe

KOMIICTCHIIN N

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBEHHOHAYYHBIC
U O0ILEeNH)KEHEPHBIE
3HaHUS, METOBI
MaTeMaTH4eCKOTo
aHam3a u
MO/JICJINPOBAHUS B
WHKEHEPHOU
NeSITebHOCTH,
CBSI3aHHOM C
IPOEKTHPOBAHUEM U
KOHCTPYHUPOBAHHEM,
TEXHOJIOTUSIMU
IPOM3BOJICTBA
npubOpoB U
KOMIIJIEKCOB
HIMPOKOTO
Ha3HAYCHUS

OIIK-1./1.1 npumeHseT 3HaHUA
MaTeMaTHKU B MTH)KEHEPHOU MIPAKTHKE TpU
MOJIEJTMPOBAaHUH

OIIK-1./1.2 npuMeHseT 3HaHUS
€CTECTBEHHBIX HAyK B MH)KEHEPHOMI
MIpaKTHKE

O6menpodeccrnonanpHbIE

KOMIICTCHIIN N

OIIK-3 Cnocoben
MIPOBOJUTH
HKCIICPUMECHTAJIbHBIC

OIIK-3./1.1 BeIOMpaeT U UCHONb3yeT
COOTBETCTBYIOIUE PECYPCHI, COBPEMEHHBIE
METOAMKH U 000PYJIOBaHUE JUIS




HCCJIEIOBAHUS U
U3MEpeHus,
o0pabaThIBaTh U
IPECTABIIATh
MOJIy4YEHHBIEC JTaHHbIE
C Y4eTOM crenu(puKu
METOJIOB U CPEJICTB
TEXHUYECKUX
W3MEpPEHUN B
IpruOOPOCTPOEHUH

MMPOBEACHUA SKCIICPUMCHTAJIbHBIX

UCCIIEA0BAHUN U U3MEPEHUN
OIIK-3./1.2 o6pabaThIBaeT M MPEICTABISCT
MOJTy4YECHHBIE HKCIIEPUMEHTAIbHbIE JAHHBIC
JUTSI TIOJTy4€HUsSI 0OOCHOBAHHBIX BHIBOJIOB

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

MIPU U3YYECHHUH CIICTYIOIIUX JTUCIUIUINH:
— Marematuka. MaTeMaTHUYeCKU aHAJIN3

— MaremaTuka. AHaIUTHYECKAs TCOMCTpHUA U JIMHENHas anre6pa

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia IlaHHOﬁ JUCHUIIJIIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX JUCHUILINH

— Okomorus
— DJEeKTPOTEeXHUKA

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTLIAHBI
Jannaple 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOCMKOCTH OTICIBHBIX BHUJIOB YYCOHOM
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

pr,HOGMKOCTB I10 CEMCCTPaAM

Bun yuebHoit paboTbl Bcero Nol Noo No3
1 2 3 4 5
Oobwasn mpyooemKocHb OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 204 68 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 102 34 34 34
npakTuueckue/cemunapckue 3anarus  (I13), 17 17
51 17
(gac)
nabopaTtopubie padoTs (JIP), (uac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 45 45 36
Camocmoamenvnan paboma, Bcero (4ac) 138 67 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3amen (3auer, Judd. 3auq, OK3., OK3.
DK3.%*%*) OK3.

Fx

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConeprxkaHue TUCHUTUTHHBI

4.1. Pacnpenenenne TPyI0€EMKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Paspgensl, TeMbl qUCHUILIMHBL | JIeKimu 113 JIP(gac) KII CPC
(uac) (C3)(uac) (ua (gac)
Cemectp 1
Paznen 1. MexaHuka 11 8 7 22
Paznen 2. Kone6aHus 1 BOJIHBI 11 6 7 22
Pasnen 3. MosekynspHas Gpu3uka 12 3 3 23
Hroro B cemecTpe: 34 17 | 17 67
Cemectp 2
Paszen 4. DIeKTpUYECTBO 11 7 8 10
Paznen 5. Maruetusm 11 8 6 10
Pasnmen 6. OnTHka 12 2 3 11
HUroro B cemectpe: 34 17 | 17 31
Cemectp 3
Pasnen 7. KBanToBas onrrka 11 5 7 14
Paznen 8. KBantoBas MexaHuKa 11 9 7 13
Pasnen 9. Craructiudeckast pusnka 12 3 3 13
Hroro B cemecTpe: 34 17 | 17 40
Hroro 102 5 1 5 1 O 147
4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0nHIIe 4.
Tabnuna 4 — ConeprkaHue pa3JesnoB U TeM JEKIIMOHHOTO [TUKIIa
HOMep pazaecia Hassanue u COACPIKAHNEC PA3ACITIOB U TEM JICKHMOHHOTO ITUKJId
Paznen 1. MexaHuka
[Ipenmer wmexanuku. Mexanudyeckoe JaBukeHue. [lonstue
COCTOSTHUSI W JIETEPMHHH3M B KJIIACCHYCCKOW MEXaHWKe. YpaBHCHUS
JIBUOKEHHS.  ['paHMIIBl  TPUMEHHMOCTH  KJIACCUYECKOM  MEXaHUKHU.

PensiTuBuCTCKas M KBAaHTOBAsi MEXaHUKa

Kunematnka JOBMKEHMsT MaTepuanbHOM TOUkKH. CKOpPOCTh H
yckopenue. HopmanbHOe U KacaTelbHOE yCKOpeHus. Pannyc KpuBHU3HBI
TpackTopuu. OCHOBHas 3ajadya KHHEMATUKM MAaTepUaJbHOM TOYKH.
KunemaTtuka nBrkeHus aOCOTIOTHO TBEPAOTO Tena. Bparenue TBepmoro
T€la BOKPYI HENOABMKHOM OoCH. CBSI3b JIMHEHHBIX M YIJIOBBIX BEJIMYMH
IIPY BpaIlaTeIbHOM JBUKEHHH.

WuepunaneHple  cucremMbl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIacCCHYEeCKOW pauHaMuKu - 3akoHbl Hproroma. OcHoBHas 3ajaya
JUHAMHUKU MaTepualbHOM TO4KkM. HenHepruanbHble CUCTEMBI OTCYETA.
Cwibl uHepuMH. 3aKOH COXpaHEeHWs umnyiabca. LleHTp Macc m ero
nBrxkeHue. CucreMa EHTpa Macc.

Mexannueckass pabora u MomHocTh. KuHeTnueckas >Heprus.




[Tons cun. KoHcepBaTMBHBIE W JMCCUIATUBHBIE CHJIBL. Y CIIOBUE
MOTEHIMATBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenumanpHass sHeprus cucrembl. CBs3b MEXAY NOTEHIUAIbHOU
SHEpPrue U TOJIEeM KOHCEPBATUBHBIX CWJI. 3aKOH COXpaHEHUs
MexaHn4yecKoM 3Heprun. CUCTeMbl EUHULL

MOMEHT cuiibl 1 MOMEHT UMITYyJIbCa. Y PaBHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHHUsSI MOMEHTa HMITYJIbca. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCHUTEJIbHO HEMOJBWXKHOM ocu. MomeHnT wuHepuun. OCHOBHOE
YpaBHEHUE JAUHAMUKHM BpalATEIbHOIO JIBM)KEHHS TBEPAOro Teja.
Kunernueckass sHeprusi BpalalOLIErocss TBEPAOro Tejia. Y paBHEHUS
JIBUKECHHUSI M YCIIOBHSI PABHOBECUS TBEPAOTO Tea.

[Ipunuun otHocutensHOCTH ['anmunes, npeodpa3oBanus ['anumnes.
[Toctynatel cnenuanbHOM Teopuu OTHocUTenbHOCTH. IIpeobpazoBanus
Jlopenna u cnenctBuss M3 HUX. OCHOBBI PENSATUBUCTCKOW MEXAaHUKH.
WNuTtepBan, ero mHBapHaHTHOCTh. PensituBuCTCKUN ummysibc. OCHOBHOE
yYpaBHEHUE PEJISTUBUCTCKOW JIuHaMHUKU. KuHeTtnueckass sHeEprus
pensITUBUCTCKOM yacTulpl. CBsA3b Macchl M 3Hepruu. CBs3b MEXIy
SHEpPrue MW UMIYJIbCOM 4YacTuilbl. OCHOBHBIE HJIEH OOIIeH Teopuun
OTHOCHUTEIIbHOCTH

Paznen 2

®dusuka KojaeObaHui U BOJIH

I'apmoHnueckuit u AHrapMOHNYECKHUU OCLUJUIATOP
(MaTeMaTU4YeCKU MAasTHUK, (U3UYECKUN MAATHUK, KojeOaHWs MOJ
neiicrBueM yrnpyroit cuisl). Crnoxkenue xonedanuii. PU3N4ecKuil CMBICIT
CHEKTPAIbHOTO pasJIoKeHUsL. Juddepenunansaoe ypaBHEHHE
konebanuii. CBoOOmHBIE, 3aTyxaromme KoiieOaHus. BwIHYXIEHHBIC
KosiebaHus. Pesonanc.

Kunematnka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U ChepruIecKre
BOJIHBI). BonHoBoe ypaBHeHnue. [IpuHuun cynepno3sunuu. JHeprus
BOJHBL [loTOK SHEeprun. IHTeHCHBHOCTH BOJIHBL. CTOsTuast BOJTHA. 3BYK.
OCHOBHBIE XapaKTePUCTUKH 3BYKOBOM BOJHBI. D dekT Jomnepa s
3BYKOBBIX BOJIH

Paznen 3

MonexyssipHas Gpusnka

TepmonnHaMuyeckue cocTossHus U npoueccsl. [lonsatue yHkunn
coctosHus. BHyTtpennss sueprus. KommyectBo Teruorsl. Paborta Tena
npu HU3MEHeHHMH ero oObema. IlepBoe Hauyaio TEepMOIUHAMHUKU.
Temneparypa M BHYTPEHHsSS OJHeprus Kak (YHKIHMS COCTOSHMAL.
TemoemkocTb. DHTpomnus. BTopoe u TpeTbe Hauana TEPMOIUHAMHUKU.
Teopemsl Kapno. 3akoH Bo3pacTanus 3uTponuu. [lopsaok u 6ecropsaok
B nipupoe. TepMmonnHaMuyeckue QyHKIUHU.

WneanbHblil ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHEHUE ajuabarel, paboTa TMpU  pa3IUUHBIX
npolieccax, 3HTponus). BepositHocTs u QuykTyanuu. Pacnpenenenus
MaxkcBemia. CkOpocTH  TEMJOBOro JBWXKEHUS Moiiekyn. CpenHss
KMHETHYecKasi dHeprus Moiekysl. OCHOBHOE ypaBHEHHME KHHETHYECKOU
TEOpUU HJeaIbHbIX ra3oB. Pacnpenenenue bonpumana. DHTponus U
BEpOATHOCTb. Da30Bble pABHOBECHS W IPEBpALLEHUSA. DIEMEHTHI
HEPABHOBECHOM TEpMOAMHAMUKH. SIBIEHHS NepeHoca, KUHETHYeCKue
asneHus. KonaeHcupoBanHoe cocTtosHue. KuHematmka W JAMHaMuKa
JKUIIKOCTEH U Tra30B.

Paznen 4

DIEKTPUYECTBO.
OJeKTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHsI AIEKTPHUECKOro

papsaa. 3akoH KyHOHa. Cucrembl CAWHUIL. HpI/IHI_II/IH CYNCPIIO3 NN HU.




Cuctempl 3apsHKEHHBIX YacTHIl. OJIEKTPUYECKUW aumoib. PaGora cun
BIIEKTpocTaTU4YecKoro  moist. TeopemMa 0  IUPKYJISUM  BEKTOpa
HanpsbkeHHOCTU.  [loTeHHIMaIbHOCTH  3JEKTPOCTATHUYECKOrO  IOJIS.
HanpsikeHHOCTh M MOTEHIUAJl IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema ['aycca uisi 3J€KTPOCTATHUECKOTO TOJIE B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacyeTy noJieu.

DnekTpocTaTHKa B BeliecTBe. Tumnsl nuanekTpukos. [lonspuzanus
IUAIIeKTpUKOB. CBOOOAHBIE M CBsA3aHHbIE 3apaipl. JuanexTpuueckas
BOCIIPUUMYHMBOCTD. JIM3JEKTpUUecKas MPOHULIAEMOCTh. DJIEKTPHUUECKOe
cMmemieHue (MHaykuus). Teopema laycca ais 3JI€eKTpUYECKOro IOJIA B
JTURJIEKTPUKE. Y CJIOBHSI Ha IpaHULE pasjliena ABYX AUdJeKTpukoB. [lone
BHYTpM TIPOBOJHMKA M y e€ro mnoBepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKH. DIEKTPOEMKOCTh IPOBOIHHUKA.

Konpnencaropbl. OHeprust CHUCTEMBI 3JIEKTPUUYECKUX 3apsJIOB.
DOHeprus 3apsHKEHHOro MpoBoJHUKA. OO0beMHas IJIOTHOCTh JHEPIUU
AIIEKTPUYECKOTO IOJIS.

VYcnoBusi CylIECTBOBAHMS DJIEKTPUYECKOTO TOKA. YpaBHEHUE
HENPEPBIBHOCTU. JEKTPOJABIIKYILAs cuia. HemoTeHuuaabHOCTh OIS
CTOpOoHHUX cwil. 3akoHbl Oma u JIxoynsa-JleHna B MHTErpajgbHOM U
nuddepernmanbHon hopmax.

Pasnen 5

DIeKTpoAMHAMUKA

MaruuTocraTuka B BEIIECTBE. HamaramueHHOCTSD.
MounekynsapHble TOKA. MarHutHas BOCHPUUMYHMBOCTh. MarHuTHas
IIpOHMIIAeMOCTh. HanpsskeHHOCTh MarHuTHOrO noJid. /lmamarsmeTukw,
napaMarHeTuku, (eppomarHetuku. Teopema O LHUPKYIALUUA BEKTOpa
HAIPsDKEHHOCTH MarHUTHOTO MoJis (MHTerpaibHas u nuddepeHuanbas
dbopMbI). YClioBUS HA TPAHUIIE TBYX MarHeTUKOB.

3akoH ®dapajes. [TpaBumno Jlenmna. CaMouHIyKIIHS.
WupyktuBHOCTh. B3auMuas wuHaykuus. B3auMHas MHIYKTHBHOCTB.
O0beMHas  IUIOTHOCTh JHEPrMM  MarHuTHoro mnojis. Buxpesoe
anekTpuueckoe none. Tok cMemenusa. CucremMa ypaBHeHU MakcBesa.
MarepuanibHbie ypaBHeHus. KBa3ucrauronapHasie TOKM. IHBapuaHTHOCTh
ypaBHEeHMI MakcBemia OTHOCHTENIbHO IpeoOpa3oBanuii JlopeHua.
IIpyuHINIT OTHOCUTEIBHOCTH B JIEKTPOIMHAMHUKE.

Pa3gen 6

OnTuka.

BonHoBoe ypaBHeHHEe s 3JEKTPOMarHUTHON BosHBI. CBolicTBa
JJIEKTPOMArHUTHBIX BOJIH. Bekrop IlolHTHHra. MHTEHCHBHOCTH CBETa.
Oddexkr [lommepa ans  AIEKTPOMATHUTHBIX BOJMH. OTpaxkeHue u
npejgomieHue cBera. OnTtuueckoe wuzoOpaxkenue. I[Ipunuun epma.
WUnrtepdepeniuss  cBera. KoOrepeHTHOCTb U MOHOXPOMATUYHOCTb.
Judpakuus cera. [Ipunuun I'toiirenca-®penens. Metos 300 Openens.
Hudpaxknus PpayHropepa Ha mend U AUPPAKIMOHHOW peEIIeTKe.
['onorpaduu. EctecTBeHHBIN M MOJISApU30BaHHBIN cBeT. 3akoH Maoca.
[Tonsipuszanus cBeta npu OTPaKEHUU U INpEIOMIIEHHH. 3akoH bprocrepa.
JIBoriHOE nydenpenomsieHue. HopmanbHas UM aHOMaibHas AUCIEPCHUS.
®dazoBas u rpynnoBas ckopoctu. @opmyna Panes. Dnementst dypoe -
ONTHUKH.

Pasnen 7

KBanTOBas ontuka

TennoBoe u3nydenue Ten. 3akoH Kupxroda. 3akoHbl H3mydyeHUs
abcomoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna [lnanka.
KBantoBas ontuka. @otosdpdekr, onbeitel CroseroBa. DOTOHBI

JlaBnenune cBera. KopnyckyJIsipHO-BOJIHOBOW JyaJiu3M JJIg  CBETa.




Dddext KomnTona.

Paznen 8

KBanToBas MexaHuka

Teopuss bopa. Onbitet ®panka u I'epma. KoprnyckymnsipHo-
BOJIHOBOW Jyanu3Mm Mukpoudactul. ['mmoreza ne bpoinsa. ®as3oBag u
rpYIIoBasi CKOPOCTH BOJIH Jie bpoitns. BonHnoBoil nmaker. CTaTucTHdecKoe
UCTOJIKOBaHME BOJH Jne¢ bpoiurd. IIpuHnun  HeonpezneineHHOCTH
I'eitzenbepra. BonHoBas (yHKIMs, €€ OCHOBHBIE CBOMcCTBA. OmepaTopsl
¢u3nveckux BENMYMH. BpeMeHHoe U CTalMOHAPHOE YpaBHEHUE
[lIpenuHrepa, KBaHTOBbIE COCTOSIHUSA. KBaHTOBBIE YpaBHEHUS JBUKEHUS.
CBoOonmnas yactuma. Yactuma B OSCKOHEUHOW NOTEHIIMAIBHON sMe.
KBanrtoBblii ocumuiarop. HyneBas 5sHeprusi, HyneBble KojeOaHUs.
[TpoxokaeHre YacTHIBI 4Yepe3 MOTCHUUANbHbI Oapbep. TyHHENbHBIN
¢ Pexr.

AToM BOJOpoJIa B KBAaHTOBOM MexaHuke. KBaHTOBBIE umcIa.
OpOuTaIbHBI MEXaHWYECKUH W MAarHUTHBIH MOMEHTHI DJICKTPOHA B
atome. OpOuranpHoe rupomarHuTHoe oTHomienue. OmpiT Illtepra u
I'epnaxa. CnuH snektpoHa. [IpyHIUMIT TOXIECTBEHHOCTH MUKPOYACTHII.
@®epmuonsl U 0030HBL. CHMMETpPHUS BOJHOBOH (YHKIHH CHCTEMBI
onuHakoBbiX Yactuil. [lpunnun Ilaynu. OObsicHeHHE NepUOIUYECKON
cuctembl n1eMeHToB J[.M.MenneneeBa. DHEepreTHUECKU CIIEKTp aTOMOB
u MoJiekyJl. [Ipupona xumudeckoi CBsizH.

Paszmen 9

Cratuctuyeckas usuka

Cratuctnueckuil Mmeton. da3oBoe npocrpaHcTBo. Pacnpenenenue
['n66ca. CraTrcTHYEeCKOE UCTONKOBaHUE YHTpoNuH. CBOOOIHAS SHEPTHSL.
CratucTudeckoe ONHMCAaHUE KBAHTOBOM CHUCTEMBI, pa3IMyhe  MEXIY
KBaHTOBOMEXaHUYECKOM u CTaTUCTUYECKOU BEPOSATHOCTSIMH.
Knaccuueckags ~ craructuka  MakcBemna-boneimana.  KBaHTOBBIE
cratuctuku ®epmu-/lupaka u boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX
CTaTUCTHK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOTO — rasa.
ONeKTpoHbl B KpucTautax. OHepruss @Depmu, BBIPOXKICHHBIM U
HEBBIPOXKJIEHHBIM DJIEKTPOHHBIM Tra3. DOJIEKTPOHHAs TEIIOEMKOCTb.
TermoeMKoCTh  KpUCTAJUIMUECKOM pemeTkd. Kiaccuueckas Tteopus,
teopus DiiHITeHa 1 Jlebas. ®oHoHbl. DOTOHHBIH ras.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

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

No
Tembl TPaKTHUECKUX @DOopMBI TPAKTHIECKHIX Tpymoem | paszuena
/1 3aHATUU 3aHATUH KOCTb, (qac) JTUACITUII-
JIAHEI
Cemectp |
Kunemartuka u Pemenue 3amau 2 1
JUHAMHKa MaTEepUAIBHON
TOYKHU
Kunematuka u Pemrenue 3amau 3 1
IUHAMHKA a0COIFOTHO
TBEPAOTO Tela
CrienaabHast TEOpHUS Pemenwue 3amaq 3 1
OTHOCUTEIBLHOCTH




Kunemartuka u Pemrenue 3amay 3 2
IUHAMUKA KOJIEOaHUH
XapakTepuCTUKU Pemenue 3amau 3 2
BOJIHOBBIX TIPOIIECCOB
MonekynspHo- Pemenue 3amau 3 3
KHHETUYECKAsT TCOPHSI
Cemectp 2
Hanpsoxennocts u Pemenue 3anau 3 4
MOTEHILIUAT
ANEKTPOCTATHYECKOTO TOJISI
JIBmxeHue Pemenue 3amau 2 4
3apsHKCHHBIX YACTHII B
AIEKTPOCTATUYECKOM I10J1€
JudnexTpuKky B Pemenue 3amau 2 4
AIIEKTPUIECKOM IIOJIC.
Konpaencaropsl
XapakTepuCTUKU Pemenue 3anau 3 5
ANEKTPUYECKOTO TOKA
Nuaykuys MarHuTHOTO Pentenue 3anau 3 5
noJisi. CUjIbl B MAarHUTHBIX
TIOJISIX
3akoH Pemenue 3amau 2 5
ANEKTPOMATrHUTHOW WHIYKIIHH
®dapanes. Pabora B MarHUTHBIX
TTOJISIX
HNHuTtepdepennus, Pemenue 3amau 2 6
TUGPAKIUS, TTOJSIPU3AIHS
Cemectp 3
TeroBoe u3nyyeHue, Pemenue 3anau 2 7
dororddexr
Addext Komnrona, Pewrenue 3amau 3 7
cBOiicTBa (POTOHOB
AToM Bogopoaa Pewenue 3anau 3 8
Ilocrynarer bopa
CooTHolieHue Pewenue 3anau 3 8
HEOIPEIETIEHHOCTEN
['eiizenOepra, BOJIHBI J1e
bpois
VpaBHeHue Pewenue 3anau 3 8
[lIpenunrepa [loTeHumanbHbIe
6apbepbl
KBanToBas crarucTuka Permenne 3amau 3 9
Bceero: 51
4.4. JlabopaTopHble 3aHSATHUS
TeMmbl JTabopaTOPHBIX 3aHATHH M X TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
HaumenoBanue 1abopaTopHbIX paboT MKOCTS, (44c) pasnena
/1 ’ JUCITUTUTHHBI




Cemectp 1
MastHuk Makcgeiuia 4 1
HaxioHHBIN MasTHUK 4 2
CTOJKHOBEHHE IAPOB 3 1
MareMaTtuueckuii 1 000POTHBIN MasITHUKH 3 2
OnpeneneHne CKOPOCTH 3BYKa B BO3yXeE 3 3
Cemectp 2
OmnpezeneHne IEKTPOSMKOCTH KOHICHCATOPa 4 4
UccnepoBanue penakcaliMOHHBIX KOJICOaHUA 4 4
Onpenenenre ropu30HTAIBHON COCTABIISAIOIIEN 3 5)
HANPSHKCHHOCTH MarHUTHOTO T0JIsE 3eMIIH
OrnpezenieHne yAeJIbHOIO 3apsijia dJIEKTPOHA 3 5)
Konsna Herorona 3 6
0
Cemectp 3
[TpoBepka 3aKOHOB TEIUIOBOTO U3JTYYCHUS 4 7
1
Buemrnwnii pororddexr 3 7
2
Dddext Xosmra B repMaHun 4 9
3
OrnpezenieHne MOTEHIMAIOB BO30YKIEHUS aTOMOB 3 8
4
OnpeznencHue  IMUPHUHBI  3alPEHICHHOW  30HBI 3 9
S) 10JIYTIPOBOJTHUKA
Bcero: | 51

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITTOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbl caMmocToaTenpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 1, Cewmectp 2, Cemecrtp 3,
Bua camocrositensHOM paboTh
qac qac qac yac
1 2 3 4 S)
W3yueHne TeOpeTHIecKoro Marepuasia 45 29 10 13
qucruminael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO 45 29 10 13
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEKYTOUHOMH 48 23 11 14
atrectrauuu (I1A)
Bcero: 138 67 31 40




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIM

[udp bubnuorpaduyeckas cceiika / URL ampec

KomnuecTBo 3K3eMILISIpOB B
OnOInOTEKE
(KpoMe AIEKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CasenbeB U.B. Kypc o6ieii ¢pusukn: YaebHoe mocooue B
3 1.2014. T.1. Mexanuka. MosexyssipHas ¢pusnka

®O(4), TC(94), TCU3(1)

[53(075)] CagenneB W.B. Kypc obmieit ¢pusuku: YaeObHoe nocodue B
3 1.2014. T.2. DnexTpu4ecTBO U MarHeTu3M. BosHEIL.

OnTuka.

®O(4), TC(94), TCU3(1)

[53(075)] CagenneB U.B. Kypc obmieit ¢pusuku: YaedbHoe rnocodue B
3 1.2014. T.3. KBantoBas ontuka. AToMHas pu3MKa.
du3suka TBepaoro Teaa. GusnKa aTOMHOTO sIIpa |
9JICMEHTaPHBIX YaCTHII

®O(4), TC(91), TCU3(1)

[53(075) CagenneB U.B. Kypc pusuku: YuebHoe mocodue B 3.T.
Cl12 T.2. DnextpuuectBo. Konebanus u BonHbl. BonHoBas
ontuka. 2008

®O(2), TC(98)

[531 B83] Wponos U.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®us-
mariur, 2015

I'C(133), TCY3(1), IIL(6)

[53(075) Tpodumonra T.U. Kypc dusuku. 2007,

T76]

®O(3), TC(27

UH(POPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(POPMaIMOHHO-

Ilepeuenn

7. Hepequb QJICKTPOHHBIX 06p330BaTeJ'IBHBIX pPeCypCoOB

SJICKTPOHHBIX O6pa3OBaTeJ'ILHBIX peCypcoB

TEJIEeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJii OCBOCHHS JIUCIHUILIMHBI
npuBeseH B Tabmuie 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

URL axpec HaumenoBanue
(http://lib.aanet.ru/) bubmmoreka 'Y AIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusnka 3

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOIb3YEeMOro IpH

00pazoBaTeIbHOTO

mnmpomnecca 1o JUCHUIIINHE.

OCYHICCTBJIICHUHA

[TepeueHpb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peacTaieH B Tabmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne /1t

Haunmenosanue

He npenycmotpeno



http://lib.aanet.ru/

8.2. llepeuenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX  CHUCTEM,  HCHOJB3YEMBIX  HpHU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

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

1 Jlexumonnas aynuropus

2 Crneunanu3upoBanHas jadoparopust «MexaHuKa» 31-04

3 Criennanu3upoBanHas 1adopatopusi « QNEKTPOMArHeTU3M 32-04

4 CrienmanmusupoBaHHas gadoparopus «ONTHKA 32-06

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

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXYTOUHOM aTTeCTalu
10.1. CocTaB OICHOYHBIX CpEACTB MJIsi TPOBEIEHHUS TPOMEKYTOUHOH aTTeCTaIlUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOHN aTTeCTAIH
Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BOIPOCOB K 3K3aMEHY.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

OrnieHKa KOMITETEHIIMI
S-0ayutbHas MIKasia

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOSHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUIECKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClenaTIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN o
XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI
S-0arbHas mKaia
— 00y4Jaromuiicst TBEpPI0 YCBOMII IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHLHOY .
— UCHBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWM
«GAYTCHO»
HaIPaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTUYHO BJIAJIeET CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIHBITHIBAECT TPYAHOCTH B IIPAKTHYECKOM IIPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Neo /it | [Tepeyenn BompocoB (3a1av) 1J1sl IK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYecKue MoHATHsI. KuHemaTnka MatepuanbHoii Touku. CKOpOCTh U
YCKOpEHUE MaTepUaTbHONW TOUKH
2 Y ckopeHue mpu MI0CKOM KPUBOJIMHEHHOM JBUKEHUH
3 KunemaTtuka abCoOTHO TBEPIOTO TeIa
4 CBsi3b TMHEWHBIX U YTJIOBBIX BEIMYUH
5 O0600111eHHBIE KOOPJWHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4ya KHHEMATHUKH Il MATepUAIBHON TOUKHU
7 3akonbl HproToHa
8 3axonbl Keriepa u 3aK0H BCEMHPHOTO TSITOTCHHS
9 [TpuHIMn neTepMuHU3Ma
10 3aKOH COXpaHEHHUsI UMITYIIbCa
11 Teopema 0 IBM)KEHUU IIEHTpa Macc
12 I'paBHUTAIIMOHHAS ¥ UHEPTHAS MacCh
13 MOMEHT CHJIBl 1 MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCa
15 CekTopHasibHasi CKOPOCTb
16 Pabota, MOIITHOCTH M KWHETHYECKAasl SHEPTus
17 TloTeHnuannHEIE 1 HEMOTEHIIMAILHBIE CHITEI
18 [ToTeHnmanpHas SHEPTUs, 3aKOH COXPAHEHUS MEXaHUUYECKOM dSHEepPTrun
19 MoMeHT nHepIun
20 Teopema Illteiinepa




21

MowmeHT ummyinbsca abCoIIOTHO TBEPJIOTO Tea

22 Kunernueckas sueprust ATT. Pabora u momuocts Bpamenuss ATT

23 [Tpunnun oTHOCHTENBHOCTH | anmuies

24 OkcnepuMeHTalbHbIe npeanocsiku CTO

25 [TocTynartel DiiHmTEHA, TpeoOpa3oBanus JlopeHiia

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

27 WuTepBain

28 PensgruBucrckas nuHaMukKa

29 WuBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHHIINIT SKBHBAJICHTHOCTH

30 HewuneprinanbHble CUCTEMBI OTCUYETA

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

32 Bekropnast nuarpamma

33 DHeprusi TapMOHUYECKUX KOJeOaHMI

34 Y cnoBus BOSHUKHOBEHUS KOJIeOaHUH

35 Pu3nUeCcKUil 1 MaTEMaTUYECKUI MAaITHUKU

36 3aryxaromme KoineOaHus

37 Brinyxxaennsie konebanus. Pezonanc

38 CrnoxeHune KoyebaHuil 0THOTO HaPaBJICHUS C OJMHAKOBBIMU YaCTOTaAMH

39 CrnosxeHue B3aMMHO NMEePHEeHIUKYISIPHBIX KoneOaHu

40 Boanbl. OCHOBHBIE TOHATHUSA

41 YpaBHeHue Oeryiiei BOJIHbI

42 BonnoBoe ypaBHenne. CKOpOCTh BOJHBI B YIIPYTOii cpejie

43 DHeprus BOJHbI

44 VHTEHCMBHOCTH BOJIHBI

45 Dddexr Jomrepa

46 Hudpaxius Bons. [puanun [Noiirenca

47 WuTtepdepenius BOIH OT ABYX HCTOYHHUKOB

48 Crosrure BOJIHBI

49 Jlucnepcusi, rpynmnoBasi CKOPOCTh BOJH

50 Wneanbheiil ra3. JlaBneHune Ha CTEHKY COCYyAa.

51 [TapaMeTpsl cocTOSIHUS, TEMIIEpaTypa. Y paBHEHHUE COCTOSHUS, (DYHKITUS
COCTOSIHUS

51 BHyTpeHHsIs S)HEprys UI€aIbHOTO ra3

53 PaboTa naeanpHOro ra3a B pa3iuyHBIX TEPMOJMHAMUYCCKHUX MTPOIIECCaXx.

54 IlepBoe Hayano TEPMOAMHAMUKH.

55 AnabaTHYecKui mporecc.

56 [uxn Kapno

57 Pabora TemioBoro aBuraTels

58 OO6paTUMOCTh TEPMOJIMHAMHUYECKHUX MIPOIIECCOB, Teopembl KapHo

59 HepasenctBo Knaysnyca. DHTponus

60 OHTpOIHUS U BEPOSITHOCTh

61 bapomerpuueckas popmyna. Pacnpenenenne bonbiimana

Cemectp 2

1 Hanpspk€HHOCTD 37K TPHYECKOTO oI, [IpuHIMI Cynepio3uimu

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

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




CHIIOBEIC IMHUH U SKBUIIOTCHIHMAJIBHBIC ITIOBEPXHOCTH

CanenctBust U3 TeopeMsl ['aycca

Hapr[}KéHHOCTB W MOTCHIHAJI SJICKTPUYCCKOI'O JUITIOJIA

DNEKTPUYECKHUM TUTIO0Ib BO BHEIIIHEM I10JIE

HpOBOZ[HI/IKI/I B DJICKTPHUYCCKOM IT0JIC

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

10 I'pannunsble ycnoBus st BeKTopoB D u E
11 OnexkTpoémkocTh. KoHeHcaTophl
12 [TapannensHoe 1 MOCIeI0BaTeIbHOE COSAMHEHNE KOHICHCATOPOB
13 DHeprus MJIEKTPHUIECKOTO OIS
14 OnexTpuueckuil Tok. IINIOTHOCTH TOKa
15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnanbHoi hopmax
16 3akon OMa Ju1st 3aMKHYTOH TENH
17 3akonbl J[xoynst — JIeHna B 00bikHOBeHHOU U tuddepeHnmanpHoi hopMax.
18 MarnuTHas WHyKIUs
19 3akon buo — Caapa — Jlamaca
20 MarauTtHas UHAYKIHS IPSIMOTO MTPOBOJIA C TOKOM
21 B3anMozeincTerue NpoBOTHUKOB C TOKAMU
22 JIMnoapHBIA MarHUTHBIM MOMEHT. MarHUTHOE 1OJIe KOHTYpa C TOKOM
23 MarnuTtHas UHAYKIHS IBUKYIIErocs 3apsiaa. BzanmoneiicTBie NBIKYIUXCS 3apsIoB
24 JIBI>KEHME 3apsDKEHHBIX YacTUI] B MArHUTHOM TI0JIE
25 Teopema o nupkynsiuu BekTopa B
26 MaruuTtHas HHAYKIHS TOPOHU/Ia U COJICHOU A
27 Mexannyeckas paboTa B MarHUTHOM I10JIC
28 Maruutssbiii notok. Teopema 'aycca s Bektopa B
29 MarHuTHBIN IUIOIL B MATHUTHOM IT10JIE
30 Marueruku. Teopema o nupkysauuu Bekropa H
31 SBnenne heppomMaraeTuzma
32 DNEeKTpOMaruHuTHasi MHAYKIIHS
33 Camounnaykiusi. B3anmHas MHIYKIHS
34 OHeprus MarHUTHOTO MOJISt
35 BuxpeBoe anekTpudeckoe moiie
36 Tox cMmermenns
37 YpaBHenust Makcpeiia
38 BostHOBOE ypaBHEHHUE 2IEKTPOMArHUTHOTO TIOJIS
39 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
40 3aKOHBI TPEJTIOMIICHHUS 1 OTPAKEHUS CBETa
41 KorepeHnTHOCTB cBETa
42 WuTepdepeHiys cBeTa OT IBYX HCTOUHUKOB
43 Hudpaxius. [punnun [tolirenca — @penens
44 3onbl @penens. Audpakuus PpayHrodepa Ha mienu
45 Hucnepcus cera
46 JudpakimonHas pemeéTka
47 [Tonspuszanus cera
48 Crenens nojsipusanun. 3akoH Maroca
Cemectp 3
1 TennoBoe n3nyyenue
2 3aKoHbI U3Ty4eHHsI aOCOJIOTHO YEPHOTO Tela
3 ®opwmyia Penes — Jxxunca. Pacnipenenenue [1nanka




4 dotorpdext
9) TopMO3HOE PEHTT€HOBCKOE M3TyUEHUE
6 ®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJisl CBETa
7 Dddexr Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPAX aToOMa BOJIOPOAA
8 Mogenbs aroMa 1o ToMIICOHY
9 Monens aroma o Pesepdopnay. [locrynarsr bopa
10 Teopus bopa — 3ommMepdenbia
11 Bomnsr /le bpoitns
12 BonnoBast pyHKIHs
13 VYpasuenue llpénunrepa
14 CooTtHouieHue Heonpeaenénnoctel ['eitzendepra
15 MukpouacTuiia B OJHOMEPHON NOTEHIMAIBHOM sIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIUAJIHLHOM SIITHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TTOTEHITUAIBHBIM O0aphepoM
18 MukpoyacTuiia B HEIIPOHHUITAEMOU cdepe
19 ["apMOHHMYECKHIT OCHMIUIATOP B KBAHTOBOM MEXAaHUKE
20 KBaHTOBBII poTaTop
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH
22 ToxpaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunimn [laynu
23 3anojHeHue AIEKTPOHHBIX 00o0sioueK. Tabmuia Meneneea
24 XapaKTepUCTUICCKUE PEHTICHOBCKHE CIIETPhI
25 OHeprus cBA3U B MOJIEKYJIE
26 Pacripenenenane @epmu - J[upaka
27 Pacnpenenenue bose - DitHmTelina
28 DHepreTu4yecKue 30Hbl B KpUCTALIax
29 [TpoBOAMMOCTE TIOTYIIPOBOTHUKOB
30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI
31 [Tpuniun paboTsl nazepa
32 Krnaccudeckas teopus teroemkocTs [rononra u [ltu
33 KBaHTOBast TEOpHSI TEIIIOEMKOCTH DWHIITEHHA
34 KBanrtoBas Teopus temnoemkoctu JleGas
35 KoHTakTHBI€ sIBIEHUS
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

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

Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO

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

Tabmura 17

— Ilepeyens TeM JuIst KypCcOBOTO IPOEKTUPOBAHMUSI/BBIIOJIHEHUSI KYPCOBOM pabOTHI

Ne i/t

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

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

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

Tab6muna 18

— IIpuMepHBIi NEpEYEHb BONIPOCOB JJIs1 TECTOB

Ne i/t

IIpuMepHBIii IepedeHb BOIIPOCOB JUIsl TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepUaibl,  ONPEACISAIONME  MPOLEAYypPhl  OIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 0OyYarONIMXCs 0 OCBOCHUIO JUCITUTUINHBI
(Huoice npugoosamcs pekomeHoayuu no coCmasiieHuto 0auHHo2o pasoeia)

[{enbro AVCIMILIAHBI SBJIICTCS MOJIYYCHHE CTYICHTaMU HEOOXOIUMBIX 3HAHUW, YMCHHUU H
HaBBIKOB B OO0JIACTH aHAJIM3a MEXaHU3MOB BO3JICHCTBHUsS OMACHOCTEH Ha YEJIOBEKA, XapakTepa
B3aMMOJICHCTBYS OpraHN3Ma YeIOBeKa C OMACHOCTSIMH CPelIbl OOMTAHUS B CBS3H C BOIPOCAMHU,
CBSI3aHHBIMU C TIpoOIeMaMu O0ITIeH HU3HKH.

Meroanyeckue yKa3aHusi s OOYyYAKOIIMXCA 10 OCBOCHHMI) JIEKIMOHHOIO
MaTrepuaJia

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOro marepuana. Ha3HadueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAyYHOTO TMO3HAHUS, HOBECHIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUS BBIMOIHIET METOOJIOTHYECKYIO,
OpPraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (PYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpPETHOU oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[I1aHupyeMbl pe3yIbTaThl IPU OCBOSHUHU 00YUYAIOUIUMCH JIEKIIMOHHOTO MaTepHana;

— TMOJIyYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb

KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;
— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pasBuTHe TNPOGECCHOHATHHO—JEIOBBIX  KadeCTB, JIIOOBH K TMpeaMeTy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

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

— TMOJIydYeHUE 3HAHUKW O COBPEMEHHOM YPOBHE Da3BUTHs HAYKM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAMIIINAE TOJIBI;

— HAYYUTCS METOIUYECKH O00padaThiBaTh Marepuall (BBIACISATH TJIABHBIC MBICIH H
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH MX B  Pa3IMYHBIX
bopmynupoBKax);

— MOJYYCHHE TOYHOI'O TIOHUMAaHUA BCEX HGO6XOJII/IMI)IX TEPMHUHOB U TTOHSTHH.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

MeTtoauyeckue yKa3aHusl AJdsi O0y4alOmIMXCA IO NPOXOKICHUIO MNPAKTHYECKUX

3aHATHH

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIiy y4eOHOTO
mporiecca, 3aKJIFOYarOIIascs B BHITOJIHEHUH O0YYArOIIMMHUCS T10J] PYKOBOJICTBOM MPEIIOaBaTeIs
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOCHHS HAYYHO-TCOPETHYECKHX OCHOB Y4YeOHOM
JUCHUITIINHBI, HpI/IO6peTCHI/I$I YMGHI/Iﬁ 1 HaBBIKOB, OIIbITa TBOp‘{GCKOI;'I ACATCIIBHOCTU.

HGJIBIO HpaKTI/I‘-IeCKOI‘O 3aHATUA OIS0 06yqa101uer0051 ABIISICTCA HpI/IBI/ITI/Ie o6yqa101ueMc;1
YMEHUU U HABBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYarOMIeMcs MPAKTHYECKUX 3aHATHI:

— 3aKperuieHWe, YriayOJeHHWe, pacIIMpeHHe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 33714,

— Pa3BHUTHC I103HABATCJIBbHbIX CHOCO6HOCT€I‘/‘I, CaMOCTOATCIIPHOCTH  MBIINJICHUA,
TBOp‘IGCKOﬁ AKTHBHOCTH,

— OBJIaACHHUC HOBBIMU MCTOAAMHU MW MCTOAMKAMH HN3YUCHUA KOHerTHOfI y‘IC6HOI>'I
JUCHUITIINHBI,

- BLIpa6OTKa CIIOCOOHOCTH JIOTHYECKOI'0 OCMBICIECHHUS IMMOJIYYCHHBIX 3HAHUM 7181
BBIINTOJIHCHH A SaﬂaHHﬁ;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHwusI.

QyHKINH MPAKTUYECKUX 3aHATHH:
— TIO3HaBaTEJIbHAs;

— pa3BHMBaIOLLas;

—  BOCIIATaTEJbHAs.

IIo XapaKTCPpy BbINIOJIIHACMBIX O6y‘{aIOIJ_II/IMC}I 3aJJaHui MO MPAKTUYCCKUM 3aHATUAM
noapa3acIsArOTCA Ha:

— O3HAKOMUTCJIbHBIC, TMPOBOAUMBIC C MHCJIbIKO 3aKPCIUVICHUA W KOHKPETHU3AllUH
HU3YUCHHOT'O TCOPETUYCCKOI'O MaTepuaia;

—  aQHAIMTUYECKHE, CTABSIIHNE CBOCH IIEIIBIO0 TIOJydeHUE HOBOM MH(POPMAITUN HA OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOPYCCKUC, CBA3AHHBIC C IMOJIYYCHHUEM HOBOM I/IH(I)OpMaI_II/II/I MyTeM CaMOCTOATCIILEHO
BLI6paHHLIX MMOoAXOJ0B K PCIICHUIO 3a1a4.

qDOpMLI opraHu3aliui HNPAKTHYCCKUX 3aHATUH OonpeACIIIOTCL B COOTBCTCTBUU CO
CHCLII/I(I)I/I‘-ICCKI/IMI/I 0COOEHHOCTSIMH yqe6H0171 JUCHUIINIMHBI WU 1OCIIIMHA O6yLICHI/I$I. Onn MOTYT
MMPOBOAUTLCA:



— B HMHTEPAKTUBHOM Qopme (peuieHHe CHUTYAIMOHHBIX 3a/4a4, 3aHATUSA 110
MOJCIIMPOBAHUIO  PEATbHBIX  YCIOBUH, JEJIOBbIE UIPBI, HIPOBOE  IPOEKTUPOBAHHE,
MMHTALMOHHBIE 3aHATH, BbIE3/IHbIC 3aHATUS B OpraHM3aluu (MpeanpusaTus), Aejaosas yuyeOHas
urpa, poseBas WIpa, ICUXOJIOIMYECKHMH TPEHUHI, KeHC, MO3roBOM IWITYpM, TIpYIIOBbIE
JUCKYCCHH);

— B HE MHTEPAKTUBHOU (hopMme (BBIMOIHEHUE YIPAKHEHUH, pEIICHHUE THIIOBBIX 3a/1ad,
pelleHre CUTYallMOHHbIX 3aJa4u U IPYroe).

MGTOI[I/IKa IMPOBCACHHUA IMPAKTUYCCKOI'0 3aHATHA MOKET OBITH pastquﬁ, IIpru 5TOM
Ba>XHO JOCTHXXCHHEC O6IJ.I€I>'I OCJIn JTUCHUIIIINHBI.

TpeOoBaHMsl K NPOBEIEHUIO NPAKTUYECKUX 3aAHATHIA
[IpakTuueckue 3aHATUS MPOBOISATCS B BHJE OOCYXKICHHUS OCHOBHBIX THUIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMU, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BHJIE
pazbopa BOMPOCOB, KOTOPBIC MOTYT BOSHHKHYTh y CTY/ICHTOB IIPH OCBOSHUHU MaTepHaia.
Meroauueckue ykazaHHS 10 TMPOBEICHUIO TMPAKTHUUECKUX 3aHATHH MpPHUBEICHBI B
CleqyloIuX nocodusx umeroumxcsa B Oubimoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC:
1. Mexanuka. Konebanust u Bonubl. Tepmonunamuka. Coopuuk 3anau //M.U. Kosanenko,
10.A. Ky3uenos, M.H.Kynsouiikas, H.I1.Jlasposckasi, H.H.JIutBunosa, E.B. Momaps ,
O.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xonunena. FO.H.
[apes, B.b.Illanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. OnextpuuectBo. Marnetu3sm. Ontumka. COopuuk 3amau. /MU, Kosanenko,
H.I1.JIaBpoBckasi, H.H.JlutBunosa, E.B. PytekoB. FO.H. Ilapes, b.®.llludpun, C.A.
[ep6ak 2013. 80 c.

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

Meroanyeckue ykKa3aHusl JJs1 O00y4alOIMXCHA MO NPOXOXKICHUIO J1a00PATOPHBIX
pador

B xone BbIMoigHEHHs 1a0OpaTOpHBIX paboTa OOyYaroIIUiics JOJMKEH YIIyOuTh |
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIQJAECTh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTUKOM 0Oydaromierocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUSATHI.

Breinonnenue nabopaTopHbIX pabOT 0OydarolmUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3YYEHUS JUCUUIUIMHBI, OINpeAensieMod y4yeOHbIM IUIaHOM U OTHOCHUTCS K CpPEICTBaM,
00eCTeynBaroIUM peIIeHUEe CIeTYIOIMX OCHOBHBIX 33/]au y 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUIINHBI,

— 3aKpCIJICHHUEC, PAa3BUTUC U JACTaIM3allud TCOPCTUYCCKUX 3HaHPII>i, MOJIYUCHHBIX Ha
JICKIIHUAX,



— TOJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUIINHE;

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBbHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue U TPeOOBAHUSA K NPOBEIEHUIO JIA00OPATOPHBIX PadoT

B Teuenme cemecTtpa KaKAbI CTyJEHT B COOTBETCTBMH C pabodyeil mporpammoi o
nucnuruinae du3nKa JOJDKEH BBIMOJHUTH ONPEISICHHOE YKCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 J1abopaTOpHYK paboTy IUIAaHUPYeTCSs HE MEHEe [BYX 3aHATHUH: OJHO — Ha
BBITIOJIHEHUE HM3MEpPEHUil, U OJAHO — Ha 3amuTy oTueTa. OTYET MUIIETCS HE BO BpeMs
3aHATHH, a JOMa WJIM B OMOJIIMOTEKE.

B nauane cemectpa 10 Hayana 3aHATUN CTYIEHT AOJDKEH OBITH MPOUHCTPYKTHPOBAH MO
TEXHUKE 0€30MacCHOCTU MPHU MPOBEACHUH JT1a00paTOpHbIX padboT no ¢usuke. Ilpoxoxaenue
UHCTpYKTaXXa (UKCUpYeTCs B CHENHaIbHOM OKypHalle; TaM HYXHO 00s3aTelIbHO
pacmucaThCsl.

B nabGoparopuio CTyneHTH OOKEH MPUXOAWTHh MOATOTOBICHHBIMA K HA3HAYCHHOU
pabote. Heobxonnmo 3apanee mpodYnTaTh OMHCAHUE PAOOTHI M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOMIETO pasfena Kypca. He 3a0piBaiiTe 0 pPEKOMEHIOBAHHOW JHUTEpaType H
00s3aTeNbHO MOTYYUTE B OMOIHOTEKE BCE TIOCOOMSI, BBITTyCKaeMbIe Kadeapoid.

BhImonHATh paboTy CTYAEHTY pa3peliaercs, JUIIb MOCie JOoIycKa, MOJIYYeHHOTO MOoce
Oecenpl ¢ mpenoaasareneM. [IpenogaBaTens 10KeH yOSIUTHCS, YTO CTYIEHT MOHUMAET:

KakKue SIBJICHUs OH OyZeT HaOIIoAaTh U UCCIIEe0BATh;

Kakas [[eJIb NIepe]] HUM MOCTaBJICHA;

KaKUMU pUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeZyeT IPOBOJAUTH SKCTICPUMEHT.

[TomyueHHsbIi [ommyck K paboTe 0TMedaeTcsl pernogaBaTeieM B KypHale.

B mporecce BoImonHEHN 1a00paTOpHO pabOTHI HYKHO 00S3aTEIhbHO 3aIllOJIHUTH
IPOTOKOJ M3MEPEHHH. Y KaXKIOoro CTyJeHTa MPOTOKOJ H3MEpPEHHMH IOJIKEH OBbITh CBOM;
BEJICHUE OJHOTr0 MPOTOKOJIA HECKOJIBKUMHU CTYJIEHTAaMHU BMecCTe He Jomyckaetcs. [IpoTokon
BeJeTcs Ha ucTe GpopmaTta A4. B mpoToKosie J0KHO ObITh OTPAXKEHO:

TOYHOE TIOJJHOE€ Ha3BaHUE M HOMEp J1abopaTOpHOl paboThl B COOTBETCTBUU C
METOIUYECKHUM ITOCOOHEM;

dbamMuHsl, THATIMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHUATIMAIBI TIPETIOIaBaTes;

Ta0JIMIIa TEXHHYECKUX XAPAKTEPUCTHK W3MEPHUTEIBHBIX MPUOOPOB (Ha3BaHHWE MPUOOpa,
pabounii 1uamnasoH, IeHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

napaMeTpbl YCTAHOBKY, Ha HEW yKa3aHHBIE;

pe3yabpTaThl U3MEPEHU;

JlaTa U MOAIUCH CTYJICHTA.

Bce 3ammcu TOJDKHBI BECTUCH aBTOPYYKOM, IIAPUKOBOM, KaNWUIAPHOM WIM TI'eJICBON
pYUKO#. 3anvch HAOIIOICHUN U JaHHBIX KapaHIallloM HEe JIOMYCKaeTCsl, KapaHAaloM MOYKHO
JUIIb YePTUTH TaOnuIbl U Tpaduky. Benenne «4epHOBUKOB MPOTOKOJIAY U MEPEIUCHIBAHNE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHIYETCS; STO HEHY)KHas TpaTa BpPEMEHU U



BO3MOXXHOCTh JIOMYCTUTh OLIMOKY IpH nepenuchiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTb
Jy4IlIe MPOSIBUTH MPU OPOPMIICHUU OTUETA.

[To okoHYaHNHM U3MEPEHHI MPOTOKOI 00S3aTENBHO AAETCS HA MOAMKICH MPEI0IaBaTeIIo.
be3 »TOi moanucHM NPOTOKOJ CUMUTAETCS HeaeucTBuTenbHbIM. Iloamuch cTyaeHTa B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IIPOBEJIECHHBIE M3MEPEHHUS, a IMOAMNKCH
npenojaBaTelis 03Ha4aeT, 4YTo padoTa JEeHCTBUTENBHO BBIOJIHAJIACH U YKa3aHHbIE 3HAUEHUS
JNEHCTBUTENBHO MOJIYYEHbl IMEHHO TEM CTYJIEHTOM, KOTOPBI COCTaBUII MPOTOKOI.

[To pesynbraram, 3aUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHI, CTYACHT J0Ma MUIET
OTYET M 3alUINaeT ero Ha cienyronieM 3ansatuu. [Ipu 3ammure oTyera MOryT OBITH 3a7aHBI
JT100BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBIICHUS W MO TMOJYYEHHBIM pe3ylibTaTaM. 3a
NPHUHITHIA OTYET MPEroJaBaTeNb BBHICTABISIET CTYACHTY OLEHKY M IOCJIE 3TOr0 COOOIIaeT
HOMEp U Ha3BaHUE CIIeAYIoIIel 1a00paTopHOi paboThI.

Crpykrypa u ¢popma oryera o 1adopaTopHoii padote

OTuet JoKEeH coepkKaTh CASAYIOLIUE Pa3/Iebl:

1. Ilenb paGoTHI.

Ona cdopmynupoBaHa B OINHUCAaHUU JIAOOpaTOpHOW palOThI, OTTyJa €€ CleayeT
Nepenucarh.

2. Onucanue J1abopaTOPHOI YCTAaHOBKH.

Onucanue  yCTaHOBKM  JOHKHO  ObITh  KpaTkuM.  CiemyeT  OTpaHHYUTHCS
(GYHKIIMOHATTEHOW WITM AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOINUTH BHEUITHETO
BuJa npubopos. Jlaiee HEOOXOAUMO ONUCATh SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTEIbHBIE
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
M3MEPEHHII.

3. PaGoune dpopmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (POPMYJBI, MO KOTOPHIM HEMOCPEIACTBEHHO
MIPOM3BOJIATCS BEIYMCIICHUS HUCCenyeMbix BenuanH. CrieBa B hopMylie TOJDKHO CTOSATH TO,
YTO CIIEZyeT OMNpEeNeNIuTh, ClpaBa - TO, YTO H3Mepsuioch B paboTe miam u3BecTHO. Bee
MPHUBEICHHBIE POPMYITBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa hopMyn U poMeKyTOUHBIE BHIPDAKEHUS B 3TOM pa3jiesie MPUBOAUTH HE HYXKHO.
®opmynbl 7 BBIYMCIEHHUS TMOTPEUIHOCTEH W IMPOBEACHUS MaTeMaTHueCcKOM 00paboTKu
pe3yJabTaTOB U3MEPEHMI B ITOM pa3Jielie TOKE HE MPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUM.

B »TOoM paszmene ordera JOHKHBI OBITH MPUBEIACHBI BCE M3MEPECHHBIC W BHIYHCIICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, WX HY)XHO TPEIACTABIATh B BUIC HANSIAHBIX TaOmuil. B
MPUBOJIMMBIX 3HAYCHHUSX HEIB3SI OCTABIATH JIMITHHUE JCCATHYHBIC Pa3psiabl (mompolOHee 00
ATOM TIOHIET peub HIke). B paboTe MOXeT ObITh HECKOJBKO 3aJaHHii, BCE OHU JIOJDKHBI
OBITh IPUBEJICHBI B 3TOM paszJielie.

5. IIpuMepsl BBIUMCIECHUN.

B stom paszzpene oruera AOKHBI ObITH MPHUBEACHBI MOJAPOOHBIE MPUMEPHI BHIYUCICHUI
no Kaxnaoil paboueit ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTATOYHO OJIHOTO MpHUMepa Mo KaxIoi Gopmyse. ITOT pasaen HyKEH Uil TOTO, YTOOBI
mpernojaBaTeNlto ObUIO Jierde HaWTH OMMOKY B BBIUMCICHHSX WM H3MEPEHUAX, ©CIH
TaKOBBIE€ BCTPETATCS.



6. Beruncienue norpenHocTen.

B »sTtOoM pasnmene oryera AOMKHBI OBITH TMPEACTABIECHBI (OPMYINBI, MO KOTOPBIM
NpOBOAMIIACH MaTeMaTudeckass oOpaboTka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BBIBEJCHBI (DOPMYJBI, 1O KOTOPHIM BBIUMCISUINCH CHCTEMAaTHYECKME W CIydalHbIe
HNOTPEIIHOCTH U MPENCTABICHBI IPUMEPHI BBIYMCICHUN 110 KaX101 U3 HUX.

OTOT paszen oTdyeTa caMblidi CIOXKHBIA Uit CcTyAeHToB. llo Hemy Oojbine Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopus nmorpemHocTeil 00bIYHO ObIBAE€T HANMCAHA
JUIsl TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIHIEH MaTemaTHKOW. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAXXHOE MO ATOW TEME M U3JIOKHUTH
MaTepuaj Mo BO3MOKHOCTH MPOCTO.

7. I'paduku 1 pUCYHKH.

Hebonpmme rpaduky u puCYHKH pa3MeIIalTcs B TEKCTe, a Oonbime - Gpopmara A4 -
OPUBOJATCA HA OTIEIBHOM JucTe. B m1000M ciyyae OHM JOJDKHBI OBITH MOJANUCAHBI U
IPOHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCBUIKM B TeKcTe oTyera. I'paduku o0s3aTenbHO
BBIMIOJHSIOTCA HAa MWJUIMMETpoBoiM Oymare. Ha kakaolh ocu JOKHO ObITH 00O3HAuUEHO,
Kakas BeJIMYMHA U B KaKUX €IMHULAX BAOJb Hee OTKIaabiBaeTcsa. Ha camMux ocsix IOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MEepeHHbIE Ha OMBITE 3HAYCHUS
MOAMKUCHIBAaTE HA oOCAX He ciuemyeT. Ha rpaduk o00sS3aTenbHO HAHOCATCS  BCE
HKCIIEPUMEHTAIFHBIE TOYKW, W MPOBOJIUTCS COCAMHSAIOMAS WX JUHUSA. OKOJO OJHOW WIIH
HECKOJIBKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE TMOTPEITHOCTA COOTBETCTBYIOIIUX
u3MepeHuil (moapodHee 00 3TOM MOMAET peyub HUKE).

8. OKoHUYaTeNbHBIE PE3YJIBTAThI, UX 00CYK/IEHUE, BHIBOJIBI.

B stoM pasnene ortuera HY)KHO MOABECTH HUTOr MpojJeinaHHOM paboTel. Cruenyer
HaNucaTh, KAaKUe TOJyYEHbl BETIMYMHBI, U C KAKUMU IOTPEIIHOCTSIMH.

Ecnu n3mepenns nmpoBOIMIMCH PA3HBIMU METOJAMH, TO 00sS3aTeNIbHO HY>KHO CPAaBHHTH
OTH PE3YNbTAaThl U WX TMOTPEHIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIle, TOYHEE,
ynooOHee.

Ecnu m3BecTHO TaOIMYHOE 3HAYCHHE M3MEPEHHON BEIWYHHBI, TO HYXHO 005S3aTEIhHO
CPaBHUTD €T0 C MOJTYYEHHBIM Ha OIbITE 3HAYEHUEM U JIaTh apryMEHTUPOBAHHOE 3aKJIIOUYEHUE
00 uX COBIAJCHUH UM HECOBIIAICHUHU.

Ecnu B pabote 3HaueHus OAHOM M TOM K€ BETUYMHBI MOJYUYEHBI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yabTaTbl HYXHO  00s3aTEJIbHO CpaBHUTh U JaTh
apryMEHTHPOBAHHOE 3aKTFOYCHHE 00 WX COBITAJICHUH WM HECOBITAICHUH.

B cnydae, xorma Mexay CpaBHHUBAEMBIMH BEIMYMHAMHU HUMEIOTCS HEJIOIyCTHUMBIC
pPacXoXKJIEHHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BHICKA3aTh MPEAIIOIIOKCHHIE O
BO3MOXXHBIX PUYMHAX ITOTO HECOBIMAICHUSI.

Ecnu B paboTe cTaBMIOCH LIENBIO MPOBEPUTHh KaKOW-TO (PU3MUECKUN 3aKOH UM U3YUYHUTh
SBJICHUE, TO B JAHHOM pa3jiesie HeoOX0IuMO J1aTh 0OOCHOBAHHBIM OTBET HA MOCTABIICHHBIN
BOIIPOC.

BrIBOA 10/1KEH COOTBETCTBOBATD LIETH PAOOTHI.

TpeboBanus k 0popMIICHHIO 0TYETA 0 JIA00PATOPHON padoTe

Otuer no naboparopHoit paboTe AOHKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu
Ha JINCTaX BEIYTCS TOJBKO C OAHOW CTOpoHHI. Ilo Kpasm nucTa MoJDKHA OBITH OCTaBJICHA
pamka mupuHONM He MeHee 20 MM. DTy paMKy pHUCOBaThb Ha JIMCTaxX HE HYXHO, HO U



3aCTynaTh 3a Hee He cieayer. B paMke B BEPXHEM IOJIE HYXKHO JIMIIb IMOCTABUTh HOMEP
cTpanuIlel. [IpoHyMepOBaHHBIMU JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAs C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Ortuer cnenyer mucath oT pyku. Eciau Bel ucnonp3yere uykue 3aroTOBKH, TO OyIbTe
rOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOM Mepe OTHOCHUTCS K (popmyiiam, KOTOpbie Bbl mojcMoTpenu y KOro-to, a He BbIBEJIH
camu. Jlyume cnpocuts npenojaBaresns. OH MOJCKAXKET UK MIPOBEPUT, MPABUIIbHO JU Yy Bac
MIOJIYYUJIOCh.

TuTynbHBIA TUCT pabOTBI MOXKET OBITh HAIMCAH OT PYKH WJIM HAlle4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUS TUTYJBHOTO JIMCTA HaxoAauTcs Ha caiite ['Y Alla.

Mertoaundeckne yKa3aHusl IO BBITIOJTHEHUIO JTA00paTOPHBIX paOdOT MPUBEICHBI B CIICAYIOIINX
nocobusx umeronuxcs B 6ndnuoreke ['YAIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:

4. Mexanuka. Konebanust u BosiHbI. MouekynsipHas ¢usuka. JIabopaTopHbI MPaKTHKYM

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

5. DnektpuuectBO U MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kotmukos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Iapes, b.®.
ludpun, 2010,84 c.

6. BonnoBas onrtuka Jlaboparopusiii mpaktukym //E.H. Kornukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KanroBas ¢usuka. Jlabopatopusiii mpaktukym //I.A. BecumueBa, M. Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunena, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

MeTtoauyeckue yKa3aHus 1Jisi 00yYaIOIIUXCS MO MPOXOKIAECHUIO CAMOCTOSITETbHOI
padoThI

B xone BbIMOSHEHUSI CaMOCTOSITENILHOM PabOThI, 0OYJAIOIIUICS BBHIMOIHSAET PabOTy 1O
3a/laHuI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04HO (opMe 0O0ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
Y HABBIKM B YCBOCHUW M CHUCTEMAaTH3aIlMU MPUOOpETaeMbIX 3HAHHM, 00€CIeunBaeT BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, IOMOTAET TOJYYUTh HABBIKA TTOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeroaudeckuMy ~ MaTepHaliaMH,  HANpPaBJSIIONIMMU ~ CaMOCTOATENIbHYI0 — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

— y4eOHO-METOIMUECKHI MaTepuas Mo AUCIUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHUs).



MeTtoauyeckue yKa3zaHusi JUIs 00y4YAIOUIMXCSl MO MPOXOKIEHUIO MPOMEKYTOYHOM
aTTecTaluu

[Ipomexyrounas  arrecranus  OOydalomUXCsl — MPEeAycMaTpuUBaeT  OILICHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OOy4YeHHS MO muciumuinHe. OHa BKIIOYAeT B
cebs:

— 9JK3aMeH — (opma OLEHKH 3HaHWH, MOJYYEHHBIX OOYYAIOIIUMCS B IPOLECCE
W3YYCHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThl, CIOCOOHOCTH
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPIIACTCs AaTTEeCTAI[MOHHON OIICHKOW «OTIIHYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIIBHO.

Cucrema OIEHOK IpPH IPOBEIECHUU MPOMEKYTOYHOW AaTTeCTAllMd OCYLIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanmu cTyAeHToB ['YAII, oOywarommxcs MO MOporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa yueOHOW paboTh
crynentoB B 'Y AIy.



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.
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