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[Iporpammy coctaBu(a)

J011., K. b.-M. H., J1011. ?/&g\ 20.05.19 H.IT.JIaBpoBcKkas
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JIOJKHOCTD, Y4. CTEIEHb, 3BaHNE N MOJIIKCH, aTa HUHULHATB, (haMUAITHS



AHHOTAIUA

Jucnmmmaa «®Pu3nkay BXOAWT B BapHaTHBHYIO 4YacTh 00Opa3oBaTEIbHON IPOTPaMMEI
MOJArOTOBKM  CTYAGHTOB 10  HampapieHuto/cnenmanbHoctd  «20.03.01  «TexHocdepHas
0e301acHOCTb» HampaBlIeHHOCTh «VHKeHepHast 3aluTa OKpyKaromeld cpensh». JlucnumimHa
peanmuzyercst kadenpoit Ne3.

JlucuuruinHa HameneHa Ha  (OPMHPOBaHHE Y BBIITYCKHHUKA po(heCCHOHATBHBIX
KOMIIETEHIIUH:

[1K-16 «cnocoOHOCTh aHAIM3UPOBATH MEXAHM3MBI BO3JCHCTBHS ONACHOCTEH Ha YEIOBEKa,
OTIPENIeNIATh XapaKTep B3aUMOCHUCTBUS OpraHM3Ma YEJIOBEKa C OMACHOCTSAMH CPEIbl OOMTaHUS C
y4ETOM CHEMU(PUKHA MEXaHH3Ma TOKCHUYECKOTO JIEHCTBUS BPEIHBIX BEHIECTB, JHEPreTUYCCKOTO
BO3/ICUCTBUS 1 KOMOMHUPOBAHHOTO JICUCTBHUS BPEIHBIX (PAKTOPOBY.

CopepxaHue JUCHUILTUHBI OXBATHIBAET KPYr BOIPOCOB, CBS3aHHBIX C IpoOiieMamu OOmIen
bu3UKH.

[IpenoaBanne MUCHUIUIMHBI MPEAyCMaTPUBAET Cieayrolue (Gpopmbl opraHuzanuu y4eOHOro
mporecca: JIeKIUH, JadopaTopHble pPa0OTHI, NMPAKTUYECKUE 3aHATHA, CaMOCTOSITEIbHas pabora
CTYJEHTA, KOHCYJIbTALIUH.

[IporpaMmoil  TUCUMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHABI KOHTPOJIA: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs arTecTanus B (hopme IK3aMeHa.

OO01mas Tpy10eMKOCTh OCBOCHUS TUCITUTUIMHBI cocTaBisieT 12 3adueTHbix enuaui, 432 Jaca.
SA3bIK 00yYEeHHMS 110 JUCHHUIUIMHE «PYCCKUM».



1. IlepedyeHb NIIAHUPYEMBIX Pe3y/JIbTATOB 00YYEeHHUS MO AUCHUIITHHE

1.1. Heau npenoaaBaHusi AUCHUILINHBI
-[IOJIyYEHHUE CTYJCHTAMH HEOOXOIUMBIX 3HAHWH M HaBBIKOB B O0JIACTH €CTECTBEHHBIX HAYK;
-IIPEJICTABIICHUE BO3MOKHOCTHU CTYJCHTAM PAa3BUTh U MIPOJAEMOHCTPUPOBATH HABBIKH B U3MEPCHUSX,
BBIUUCIICHUSIX U 00pabOTKe pe3yIbTaTOB H3MEPEHHIA,
-CO3/1aH1E TIOJICPIKUBAIOIIECH 00pa30BaTEIHLHON CpElbl MPENOJaBAHM Il OCBOSHUS TEXHUYECKUX
JIACHATUINH.

1.2. Tlepe4eHb IVIAHUPYEMBIX Pe3yJILTATOB 00y4eHMs 10 JUCHHILINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTe/IbHON NPOrpaMMbl

B pesynbpTrare ocBOEHMS AMCLHUILIMHBI CTYAEHT JOJDKEH 00J1aaTh ciaeayomuMu komnereHuusamu: T1K-
16 «cmocoOHOCTh aHATM3UPOBATh MEXAHU3MBI BO3JCHCTBHS ONACHOCTEH Ha YEIOBEKa,
OIIPEETIATh XapaKkTep B3aUMOJECHCTBHS OpraHM3Ma 4elloBeKa C OMACHOCTAMHU Cpelibl OOMTaHMs C
y4eToM crenu(ukd MexaHW3Ma TOKCHYECKOTO MEWCTBHS BPEIHBIX BEIIECTB, DHEPreTUYECKOTO
BO3/IeIICTBUS 1 KOMOMHUPOBAHHOTO IEHCTBHSI BPEHBIX (haKTOPOBY:
3HATh - OCHOBHBIEC (PM3MUYECKUE 3aKOHBI, METO/bI UCCIIEIOBAHUS U U3MEPEHUN; yMETB -
HNPUMEHATh 3HAHUS JUIs PELIeHUs IPOoPecCHOHATIbHBIX 3a/1aY;
BJIaZICTh HABBIKAMU - HaBBIKAMH WHCTPYMEHTAJIBHBIX H3MEpeHHi B cdepe mpodeccHOHaTbHBIX
3ajay.

2. Mecto qucuuiuinHbl B cTpykrype OIl
Huciunnnaa Oa3upyercs Ha 3HAaHHUSIX, paHee MPUOOPETCHHBIX CTYIEHTaMH NpPU H3YYEHHH
CIIEAYIOUINX AUCUUIUINH:
— Maremaruueckuii aHaU3
— Jlunetinas anreOpa
— Teopus BeposiTHOCTEN

3HaHWA, TONy4YEHHBbIE TpPH H3y4eHHH  MaTepuaja JaHHOM JUCIHMIUIMHBL, HWMEIT Kak
CaMOCTOSATENIbHOE 3HAYEHUE, TAK U UCIIONIb3YIOTCS PU U3YUYEHHUHU APYTUX JUCLUTIIUH:

— Dxkouorus

— DNEeKTpOTEeXHUKA

— OIIEeKTpOHHKA

3. Oobem qucuumiauabl B 3E/akanem. yac
I[aHHLIe 06 O6H_IGM O6’LCM6 JUCHHUIIIINHBI, pr,Z[OCMKOCTI/I OTAOCJIBbHBIX BHUI0B y‘IC6HOI>’I pa6OTbI I10

JTUCIUIUTMHE (M pactpeelieHne STOW TPYJ0EMKOCTH 110 CEMECTpaM) IIpeICTaBIeHbI B Tabmuie 1

Tabmuua 1 — O0beM U TPYL0EMKOCTb AUCLUITIIMHEI

Bcero TpynoeMKoCTb IO ceMecTpam
Bun y4ueOHoit paboThI Nol No2 No3
1 2 3 4 5

O0uas TpyA0eMKOCTh 12/ 432 4/ 144 5/ 180 3/108
aucuumanHbl, 3E/(Jac)
U3 Hux uacoe npaxmuueckoi 22 8 8 6
no020moeKu
AyoumopHhesie 3ansamus, BCEro 4ac., 44 16 16 12
B mom uucne
nexiyu (JI), (dac) 22 8 8 6




[pakTHyeckue/ceMuHapCKUE 8 4 4
saasaTus (113), (wac)

naboparopusie padotsl (JIP), (dac) 14 4 4 6
KypcoBoii mpoekT (pabdota) (KII, KP),

(gac)

Dk3aMeH, (dac) 27 9 9 9
Camocmosamenvhas paboma, BCEro 361 119 155 87
(qac)

Bua npoMe:kyTOYHOT0 KOHTPOJIA: OK3., OK3. OK3. OK3.
3aueT, qudd. 3a4eT, s3k3ameH (3ader, 9K3.,

Judd. 3a4, Ik3.) JK3.

4. Copep:xkanue JUCHUIIMHBI
4.1. PacnpenesieHHe TPYI0€MKOCTH AUCHHUITHHBI
110 pa3jaejiaM U BUAAM 3aHATHI
Paznernsl 1 TeMbl AUCHUIUTUHBL K UX TPYIOEMKOCTh IPUBECHBI B TAOIHUIIE 2.
Tabmuna 2. — Paznensl, TeMbl AUCHHUIUIMHBI H KX TPYIOEMKOCTh

Pa3nennl, TeMbl JUCLMIUIMHBL Jlexumu 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanuka 3 2 2 40
Pasznen 2. KoneGaHust 1 BOJIHBI 3 1 2 40
Paznen 3. MosekyspHas Gusuka 2 1 0 39
HWroro B cemectpe: 8 4 4 119
Cemectp 2
Paznen 4. DeKTpHYIECTBO 3 2 2 52
Pazzen 5. Maruetusm 3 1 52
Paznen 6. Onrtuka 2 1 2 51
Hroro B cemecTpe: 8 4 4 155
Cemectp 3
Paznen 7. KBanToBast onTuka 2 1 2 29
Paznen 8. KaHToBas MexaHHKa 1 3 2 29
Paznen 9. Cratuctuueckas Gpusuka 1 0 29
Hroro B cemecTpe: 4 4 4 87
Hroro: 20 12 12 0 361
[IpakTuyeckas  TOATOTOBKA  3aKJIIOYACTCSs B HEMOCPEACTBEHHOM  BBITIOJHCHUU

00yJaroIMMUCs ONpPEAENIEHHbIX TPYAOBBIX (DYHKIIMI, CBSI3aHHBIX ¢ Oyayiiel npodeccuoHaabHOM
JESATENBHOCTBIO.



4.2. Conep:xanue pa3iei0B M TeM JEKIIHOHHBIX 3aHATHI
Coneprxanue pa3iesioB U TeM JICKITMOHHBIX 3aHATHI IPUBEICHO B TabauIe 3.

Tabnuma 3 - ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHATHIA

HOMGp pas3aciia HazBanue n COACPIKAHUC PA3ACIIOB U TCM JICKIIMOHHOI'O IMUKJIA

Paznen 1. Mexanuka

[Ipenmer Mexanuku. Mexanndeckoe naBwxkeHue. [lonsatue
COCTOSIHUS M JE€TEPMUHU3M B KIACCUYECKOM MEXAHUKE. YpaBHEHUS
JIBIDKEHMS.  ['paHUIBl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH.
PenstuBrcTcKas u KBaHTOBas MEXaHUKa

Kunemartuka paBwxeHust MartepuaipHOW TOuku. CKOpocTh U
yckopenre. HopmanbHOe M KacarenbHOE yCKOpeHMs. Paguyc KpuBU3HBI
Tpaekropuu. OcCHOBHas 3ajJjaya KUHEMATHKU MAaTepUaIbHOM TOUKH.
Kunemaruka aBmkeHust abCOIMIOTHO TBEPAOIo Tena. BpaieHnue TBeproro
Tela BOKPYI HEMOABWKHOW OCH. CBS3b JIMHEMHBIX U YITIOBBIX BEIMYUH
IIPY BpAILATEIbHOM JBH)KCHUU.

I/IHepI_II/IaJ'ILHLIe CHUCTCMbI OTCYCTA. OcCHOBHEIE 3aKOHBbI
KJacCUYEeCKOM JUHAMHUKH - 3akoHbl HbrOoTOHA. OcHoBHas 3ajJada
JUHaAMHKHU MaTepHaHBHOfI TOYKH. HCI/IHepHI/IaJIBHLIG CHUCTCMBI OTCUCTA.
(@781 HHCPILIUU. 3aKkoH COXpaHCHUA HMITYJIbCA. ]_[eHTp MaCcC H €I0
JBUKCHHUC. Cucrema LHCHTpa Macc.

Mexanuueckass pabora M MOIIHOCTb. KuHeTmdeckas 3sHeprus.
ITons cun. KoHcepBaTMBHBIE U JUCCHUIIATMBHBIE CHJIBL. Y CIIOBUE
NOTEHIMAIBHOCTH TOJSI CWI. 3aMKHYTBIE M HE3AMKHYTBIE CHCTEMBI.
[TorennmaneHast sSHeprust cucreMbl. CBsi3p MEXIy NOTEHIHMATbHON
SHEprUedl W T10JIEeM KOHCEPBAaTUBHBIX CHJ. 3aKOH  COXPaHEHUs
MeXaHu4ecKoi sHepruu. CucTeMbl €IUHULL.

MOMEHT cujibl 1 MOMEHT UMIYJbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPaHEHHMsT MOMEHTa HMITyJibca. MOMEHT HuMIyJabCa TBEPAOrO Tela
OTHOCHUTEJIbHO HEMOJABWXHOM ocu. MomeHT wuHepuuu. OCHOBHOE
YpaBHCHUE [UHAMUKHA BpALATEIIBHOTO JBHMJKEHUS TBEPIOIO Tela.
Kunetnueckas »Heprusi BpaIAIOLIETOCS TBEPAOrO Teja. Y pPaBHEHUS
JIBIDKCHUS U YCIIOBHS PaBHOBECHUS TBEPIOIO TEIIA.

[Tpunaun otHocuTenpHOCTH ["ammes, mpeobpazoBanus [ anuest.
[TocTynatsl cienmanbHOM Teopuu oTHOcUTeNbHOCTH. [IpeobpazoBanus
Jlopenua u cnenctBus u3 HUX. OCHOBBI PEISITUBUCTCKOW MEXaHUKHU.
WNHuTepBan, ero MHBapHaHTHOCTb. PensTuBucTcKuii umMmnysibc. OCHOBHOE
YpaBHEHHE PEISATUBUCTCKON AMHAMUKHU. KuHeTnueckas sHeprus
PENSATUBUACTCKON YacThllbl. CBsI3b MaccChl M SHEPTUH. CBSI3b MEXKITY
SHEPrUei U UMITYJIbcOM dacTuilbl. OCHOBHBIE HIeU OOIIEeH Teopun
OTHOCHTEJIbHOCTH

Pazgen 2 dusuka xojieO0aHuil ¥ BOJIH

IMapmonnueckmii u AQHTAPMOHUYECKUI OCLUIIIATOP
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(MaTeMaTUYeCKU MasATHUK, (PU3NYCCKUI MAasTHUK, KOJEOAHMUS IO
nerctBueM ynpyrod cuiiel). CrokeHue kosneOaHuid. DU3NYECKH CMBICT
crekTpanbHoro  pasznoxkenus.  Juddepenunansuoe ypaBHEHHE
konebanui. CBoOoaHbIe, 3aryxarolque KosebaHus. BbIHYXIeHHbIE
koneOanus. Pe3onanc.

KunemaTrka BOJTHOBBIX MIPOIIECCOB (IUIOCKUE U ChepHUECKHe
BOJIHBI). BosiHOBOE ypaBHeHue. [IpuHimn cynepno3unuuu. DHeprus
BouiHBI. [loTok Heprun. UHTeHCHBHOCTD BOJIHBI. CTOS4ast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM BOJIHBIL. D dexT Jlormnepa mis
3BYKOBBIX BOJIH

Pasmen 3

MonexkynsipHas pusnka

Tepmonnnamuueckue coctosHus U npoueccsl. Ilonsatue GyHKImMN
cocrosiHus. Brytpennssi sHeprusa. KommyectBo Temorel. Paborta Tema
npu u3MeHeHuH ero oOwvema. IlepBoe Havano TEpPMOJIMHAMUKH.
Temneparypa © BHYTPEHHsISI OJHEpPrusi Kak (YHKIUS COCTOSIHUSL.
Tennoemkocts. DHTponus. Bropoe u TpeThe Havaga TEPMOJIMHAMMKH.
Teopemsl Kapno. 3akoH Bo3zpacranus sHTponuu. Ilopsnok u Gecrniopsaok
B nipupojie. TepmonnHamMmuyeckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHUS, BHYTPEHHSS DHEPIus,
TEIJIOEMKOCTH, ~ypaBHEHME  ajauabarel, paboTa MpU  Pa3IUYHBIX
npoleccax, 3HTponus). BepostHocTs u  ¢uykTyauuu. Pacnpenenenus
MakcBemna.  CKOpPOCTM — TEIJIOBOrO  JIBMXKEHHs MoJeKyl. CpenHsas
KHHETHYECKass dHeprus Mojekyd. OCHOBHOE ypaBHEHHE KHHETHYECKOU
TEOpUN UJAcaIbHBIX ra3zoB. Pacrpenenenue bonbpimana. OHTponus u
BeposATHOCTb. Da3oBble paBHOBECHS U  IPEBpAIEHUS. DJEMEHTHI
HEPABHOBECHOM TEPMOJMHAMHUKH. SIBIEHMS IEepeHOCa, KHHETUYECKUE
apieHus. KoHneHcupoBaHHOe cocTossHMe. KnHemMaTMka M JUHaMHUKa
JKUJKOCTEN U T'a30B.

Paznen 4

DNEeKTPUIECTBO.

DJEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPaHEHHUS DIIEKTPUUECKOTO
sapsifa. 3akoH Kynona. Cucrtems! enunun. [IpuHnmn cynepno3unuu.
CucTeMBbl 3apsHKEHHBIX YaCTHUIL. DNEKTPUUYECKU AUmois. Pabora cun
dJIEKTpOCTaTHUECKOro noJisi. TeopeMa o IUPKYJISALUYA BEKTOpa
HapsKeHHOCTH. [IoTeHIManbHOCTh 3JEKTPOCTaTHUECKOTO MOJIS.
HarpskeHHOCTh M OTEHIMAN 3JIEKTPOCTATHUECKOTO MOJISL. CBSA3b MEXKIY
HuMH. Teopema ["aycca 1u1s 37IeKTpOCTaTUYECKOrO OIS B BAKyyMe.
[I[pumenenue Teopemsl I'aycca k pacuery mosuei.

OnexTpocTaTHKa B BenlecTBe. Tunbsl auanekTpukoB. llomspuzanus
TaIeKTpuKkoB. CBOOOJHBIE W CBA3aHHbIE 3apsAnbl. JlusnexkTpudeckas
BOCIIPUMMYHUBOCTG. JlMAneKTpryeckas: MpPOHHULIAEMOCTh. JIEKTPHUECKOE
cmemenue (MHaykuus). Teopema l'aycca uisi 3JI€KTpHYECKOro TOJS B
JTUDJIEKTPUKE. YCIIOBHSI Ha TpaHULE pas3ziena JByX AMAIeKTpukoB. Ilome
BHYTpH TMIPOBOJHMKAa MW Yy ero moBepxHoctd. OOmas 3agaya
AIIEKTPOCTATUKU. DIEKTPOEMKOCTb ITPOBOIHUKA.




Konpnencaropbl. OHeprus CHUCTEMbI 3JIEKTPUYECKUX  3apsIOB.
DHeprus 3apsHKEHHOTO  MpoBoaHMKA. OOBEMHAs IIOTHOCTh JHEPTrUU
AJIEKTPUUYECKOTO TOJIS.

VYcnoBusi  CylIeCTBOBaHUS DJIEKTPUYECKOTO TOKA. YpaBHEHHE
HEMPEPBIBHOCTU. DJEKTPOJABMKYIAs cuia. HemoTeHuHanbHOCTh OIS
CTOpOHHUX cHi. 3akoHbl Oma u JDkoyns-JIeHna B WHTErpajbHOH U
muddepeHimanbHON hopMax.

Pasmen 5

DJIIEKTpOAMHAMUKA

MarsutocTaThka B BEILICCTBE. HamMaranueHHOCTb.
Monekynspaple TOKM. MarHutHas BOCHPHUUMYHMBOCTb. MarHutHas
MPOHUIAEMOCTh. HanpsskeHHOCTh MAarHUTHOrO moJisd. /lmamarHeTukw,
MapaMarHeTHKy, (QeppoMarHeTHKd. TeopemMa O IUPKYJSIMM BEKTOpa
HaNPsDKEHHOCTH MarHUTHOTO MOJisi (MHTerpaibHas U auddepeHnraibHas
¢dbopMbIl). Yca0BUS HA TPAHUIIE IBYX MAarHETHKOB.

3akon Dapanes. [Ipasuno Jlenna. CaMmonHAYKLIMSL.
NunykruBHOCTh. B3anmHas unaykuvsa. B3anMmHas MHIYKTUBHOCTD.
OO0BemMHas TNIOTHOCTh YHEPTUHM MarHUTHOTO ToJist. Buxpesoe
anekTpuueckoe noje. Tok cmemenus. Cuctema ypaBHeHH MakcBera.
Marepuanbibie ypaBHeHMs. KBasucrtanmonapsbsie TOkd. IHBapHaHTHOCTH
ypaBHEeHMIT MakcBeia OTHOCUTENBHO MpeoOpa3oBanmii Jlopenna.
[IpyuHUIUI OTHOCUTEIBHOCTH B 3JICKTPOAMHAMUKE.

Pasmen 6

Onruka.

BonHoBO€ ypaBHEHUE Ul 2IEKTPOMarHuTHON BosIHBL. CBOMCTBa
JIEKTPOMAarHuTHLIX BOJIH. Bekrtop IloliHTHHTa. MTHTEHCUBHOCTE CBETA.
Oddext Jonnepa a1 31eKTpOMarHuTHbIX BOJIH. OTpaskeHue 1
npenomienue csera. Onruyeckoe nzodpaxkenue. [punnun depma.
WnTepdepenuns ceera. KorepeHTHOCT 1 MOHOXPOMATHYHOCTb.
Hudpakuus csera. [lpunuun ['toiirenca-®Openens. Meron 301 Openens.
Hudpakuus OpayHrodepa Ha menu U TUPpaKIHOHHON peleTKe.
I'onorpaduu. EcrecTBeHHbIN U MoNspU30BaHHBIN CBET. 3akoH Maoca.
[Tonsipuzanus cBeTa Npu OTpaXKEHUU U MpeaoMieHnu. 3akoH bprocrepa.
[BoiHoe nyuyenpenomuenne. HopmanpHas u aHOMasbHas IACIIEPCHSL.
dasoBas u rpynnosas ckopoctd. Popmyna Panes. DnemenTs! Oyphe -
OINTHKH.

Pasnen 7

KBanToBag ontrka

TernoBoe m3nmydenue Ten. 3akoH Kupxroda. 3akoHbl W3TydeHHs
abcomoTHO 4YepHoro Ttena. KBanroBas rumoresa u ¢opmyna [lnanka.
KBantoBas ontuka. @ortosadpdexr, oneitel CroneroBa. DOTOHBI.
[aBnenne cBera. KopnycKylsipHO-BOJIHOBOM Jyalu3M [JIsi  CBETa.
Oddexr Kommnrona.

Pasnen 8

KBanToBasg mexanuka

Teopust bopa. OmbiTel ®panka u I'epna. KopnyckymnspHo-
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BOJJHOBOM Jyann3M Mukpouactuil. [mnoresa ne bpoinsa. dazoBas u
TPYIIOBasi CKOPOCTH BOJIH Jie bpoiinsa. BonHoBoi makeT. CTaTUCTHYECKOE
UCTOJIKOBaHWE BOJH Je bpoina. IlpuHnun — HeompenesneHHOCTH
I'eiizenbepra. BonHoBast ¢yHKIMSA, €€ OCHOBHBIE CBOWMCTBa. OmepaTopsl
¢usnyeckux BenMYMH. BpemMeHHoe W cTalMOHAapHOE  YpaBHEHUE
[penunrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHMs JBUKCHMS.
CBoOogHas wactuma. Yactuia B OECKOHEUHOW NOTCHUMAIBHOH sIMeE.
KBanToBblii  ocummisitop. HyneBas »Heprusi, Hy/neBble KOJIeOaHHS.
[TpoxoxxaeHne YacTUIBl Yepe3 NOTeHUUaNbHBIM Oapbep. TyHHENbHBIN
¢ Pexr.

AToM BoIOpoAa B KBAHTOBOM MexaHHMKe. KBaHTOBbIE uMCIa.
OpOuTanbHbli MEXaHWYECKMM M MarHUTHBII MOMEHTBI JJIEKTpOHA B
atome. OpOutanbHoe rupomarHutHoe oTHomeHue. Onwir IllTepna u
I'epnaxa. CnunH snektpoHa. [IpuHIUMIT TOXIECTBEHHOCTH MHMKPOYACTHII.
@®epmuonbl u  0030HBL. CHUMMETpHUS BOJIHOBOM (YHKIMU CHUCTEMBI
onuHakoBbiX yactull. [Ipunnun Ilaymu. OObsicHEHHE TEPUOAUYECKON
cucreMbl 35eMeHToB JI.M.MenzeneeBa. DHEPreTUUECKU CIIEKTP aTOMOB
u MoJiekyil. [Ipupoia XuMHU4eCKON CBS3H.

Pasmen 9

Cratuctuyeckas usuka

Craructudeckuii meton. @a3zoBoe mpocTtpaHCcTBO. PacripeneneHue
['n606ca. Cratuctudeckoe UCTONKOBaHUE SHTporuu. CBOOOTHAS SHEPIusl.
CraTucTU4ecKoe ONMCAaHUE KBAHTOBOM CHUCTEMBI, pa3lIM4ue MEXIY
KBAHTOBOMEXaHNYECKON " CTaTUCTHYECKOU BEPOSTHOCTSMH.
Knaccnueckas ~ cratuctuka — Makcsemna-boiabsimana. KBanroBbIe
craructukun depmu-/lupaka u bose-OiHiureitna. CpaBHEHUE pa3IMUYHBIX
CTaTUCTUK.

Pactipenenenne  @depmu-/lupaka  mId  DIEKTPOHHOIO  rasa.
OneKTpoHbl B KpucTtauiax. OHeprus @Depmu, BBIPOXKICHHBI U
HEBBIPOXK/ICHHBI  DJIEKTPOHHBIM  ra3. OJIEKTPOHHAs  TEIJIOEMKOCTb.
TemnoeMkocTh  KpucTaumyeckoll pemetku. Kiaccuueckast Tteopus,
teopus DunmreliHa u Jlebas. ®oHoHbI. DOTOHHBI T'a3.

4.3. TIpakTuuyeckue (CeMHHAPCKHE) 3aHATHSA

Tembl IpakTUYECKUX 3aHATHH U UX TPYIOEMKOCTh IPUBEACHBI B Tabnule 4.
Tabnuna 4 — [IpakTudeckue 3aHATHS U UX TPYLOEMKOCTh

Ne T Ne

| Temsnr NPAKTHHYECKHX 3aHATHIL @OpMBI NPAKTUYECKUX 3aHATUN PYAOCMEOCTD, | pasnena
H/H (qaC) JTACITAII-

JIMHBI
Cemectp 1
1 Kunemarunka u nuHamMuka Pemenue 3amau 1 1
MaTEePUAIILHON TOUKH
2 Kunemarunka u nuHamMuka Pemenue 3amau 1
a0COFOTHO TBEPAOTO Tea
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3 Kunemaruka u quHaMmKa Pemenue 3agau 1 2
Kosie0aHui
4 MonexynsipHO- Pemenue 3amau 3
KHMHETUYECKAsi TCOPHS
Cemectp 2
1 HampspkeHHOCTD 1 Pewrenue 3anau 1 4
MOTEHIUAIT
ANIEKTPOCTATUYECKOTO OIS
2 JIBr>KeHue 3apsiKEHHBIX Pemenne 3agau 4
4acTuIl B
AIIEKTDOCTATHYECKOM IO
3 WNuaykius MarHuTHOTO Pemenne 3agau 1 5
noJisi. CUJIbl B MarHUTHBIX
MOJISIX
4 Wnrepdepenuus, Pemenue 3anau 1 6
nubpaKIns. MOIIDU3AIIHS
Cemectp 3
1 TemoBoe u3myueHue, Pemenue 3agau 7
dboroadpdext
2 AToM BosOpOIa Pemenue 3a1a4 1 8
Ilocrynarsl bopa
3 CooTHoleHHe Pemrenue 3amau 1 8
HEOIPENEICHHOCTEN
IeiizenOepra, BOIHBI 1€
bpoiins
4 VYpasuenue llIpenunrepa Pemenne 3agau 1 8
ITorennnanbpuble OapbEPHI
Bceero: 8
4.4.  JlaGopaTopHble 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATUI U UX TPYAOEMKOCTh MIPUBEICHBI B TAONIHUIIE 5.
JlaGopaTopHbie pabOTHI BHIMOJIHSIIOTCS B paMKaX BBIICTICHHBIX YU€OHBIX 4acOB IO
BbIOOpY mpenoaaBarens Tabmuia 5 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh
e HaumenoBanue mabopaTopHbIX paboT Tpynoentkocts, Ne pazpena
/i (qac) JACITUTITAH
Bl
Cemectp 1
MastHuk Makcsemia
2 MaremaTrueckuii 1 000pOTHBIN MasTHUKU 2
Cemectp 2
1 OnpeneneHre 3MeKTPOEMKOCTH KOHJIEHCATOpa 3 4
5 Konbra Herotona 3
6 Omnpenenenue MIUPUHBI 3aIIPEIICHHON 30HbI 3 9
MOJTYTIPOBOTHUKA
Bcero: | 14

4.5. KypcoBoe npoekTupoBaHue (padora)

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO




4.6 CamocTtosiTesibHas padoTa 00y4Yaromuxcs
Bunbl camocToaTensHON paboTh U €€ TPYJ0EMKOCTh ITPUBEICHBI B Ta0HIIe 6.
Tabnuua 6 Buapl caMocTOsTETbHON pabOTHI M €€ TPYJOEMKOCTh

11

. Bcero,| Cemectp 1, | Cemectp 2, | Cemectp 3,
Bun camocrosTensHON paboThI
qac qac qac qac

1 2 3 4 5
M3yueHne TeOpeTHIecKoro Marepuasia 191 40 52 29
nqucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 191 40 59 29
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontpomnbnsie pabotsl 3a04anK0B (KP3) 119 39 51 29
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIH
(IA)

Bcero: | 361 119 155 87

5. IlepeyeHb y4eOHO-METOANYECKOTO O0ecnieYeHUs 1JIS
CAMOCTOSITEIbHOI PadoThI 00y4aIOINXCH 10

AUCUMILIMHE (MOXYJII0);
y‘le6HO'MeTOI[I/I‘leCKI/Ie MaTCpHraibl IJIA CaMOCTOSATENBLHON pa6OTbI CTYACHTOB

yKazaHel B .. 6-11.

6. IlepeyeHb OCHOBHOW U JONOJTHUTEILHOU JUTEPATYPHI

6.1.

OcHoBHas quTeparTypa
[lepeyeHb OCHOBHOM JIUTEPATYphl IPUBEAEH B TabnuLe /.
Tabmuua 7 — IlepeyeHb OCHOBHOM JMTEpaTypHI

HIudp bubnuorpaduueckas ceoputka / URL anpec KonuuectBo 3k3eMIisipoB B
6ubnmoreke
(KpoMe 3IIEeKTPOHHBIX
AK3EMILISIPOB)
[53(075)] CagenbeB U.B. Kypc o6ieit Gpusuku: YaedbHoe ®0O(4), 'C(94), I'CU3(1)
noco6ue B 3 T. 2007. T.1. Mexanuka.
Monekvoganuadg dhwvinka
[53(075)] CagenbeB .B. Kypc o6meit ¢pusuku: YuedHoe d0O(4), 'C(94), I'CU3(1)
noco6ue B 3 1. 2007. T.2. DnekTpu4ecTBO U
MarHeTusMm. BoJHbL.
Onruka
[53(075)] CagenbeB U.B. Kypc obmielt pusnkn: YdaeOHoe dO(4), 'C(91), I'CU3(1)
noco6ue B 3 T. 2007. T.3. KBanToBas ontuka.
ATtomHas (u3HKa.
®dwusuka TBepaoro Tena. Puznka aTOMHOTO
amnAa U YSNTEMEHTANHRKIX YACTUIT
[53(075) CagenseB U.B. Kypc dusuku: Yuedbnoe mocodune ®0O(2), I'C(98)
Ci12 B 3.1. T.2. OnexrpuuectBo. Konebanus u
BOJIHBI. BomHoBas ontuka. 2008
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[531 B83] Hponos U.E. Mexannka: OCHOBHBIC 3aKOHBI. M..:

®uz- matnut, 2005

T'C(133), TCU3(1), IIT(6)

[53(075) Tpodumona T.U. Kypc ¢puzuku. 2007,

T76]

®0(3), TC(27

6.2. JlonoJiHUTEIbHAS JTUTEpPaTypa

[lepeueHb JOMOJHUTENBHON JIUTEpATyphl IMpUBEIACH B Tadmuue 8.
Tabmuna 8 — IlepedeHp TOMOIHUTEIBHON IUTEPaTyphI

OcHoBHEBIE 3aKOHEL. M.: Dus-
matiaut, 2002

HIudp bubnmmorpaduyeckas ccpuika/ URL | KonanyecTBo 3K3eMILISIpOB B
aapec oubimorexe (Kpome
AMECKTNOHHKIX qK"{PMTﬂTﬂnﬂR\
53(075) T76] Tpodumona T.U. Kypc dpusukn. I'C(35), KJI(5) T'C(134), TIT'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'CU3(1), CO(1), DO(4) PO(2),

I'C(66),

[ 537(075) 1183]

Wponos N.E. DnekrpomMaraeTusm.
OcHosBHbIe 3akoHbL. 2002

CO(1), IF(18)

MakpocucteM. OCHOBHBIE 3aKOHBI.
2001,

534.2(075) 183] Hponos U.E. BonHoBsie dO(63), I'C(14), III'(8)
nipoiieccbl. OCHOBHBIE 3aKOHBI.
2002

530.145(075) 183 Hponos U.E. KBanToBas ¢usuka. I'C(66), III'(16)
OcHognbIe 3ak0HBI. 2002

[531 B83] Uponos U.E. dusmka dO(3), I'C(138), II'(30),

1. Ilepeyens pecypcoB HHGOPMAILHOHHO-
TeJiekoMMYHUKaunoHHo cetu MHTEPHET, HeoOXxoquMbIX 1151
OCBOCHHSA JUCIHHUILIHHDI

[Tepeuyens pecypcoB nHpopmarroHHo-TenekoMMmyHukamonHoi cetnu MHTEPHET, neo6xoauMbIx
JUTSL OCBOCHUS TUCITUTUTAHBI TIPUBE/ICH B Ta0mie 9.

Tabmuma 9 — Ilepeuerp pecypcoB mH(pOpMaIMOHHO-TeIeKoMMyHHKamoHHON cetn MHTEPHET,
HEOOXOIUMBIX JIJIs1 OCBOCHUS TUCITUTUINHBI

URL axpec HaumenoBanue
(http://lib.aanet.ru/) bubnmnorexa ['YAII
http://Ims.guap.ru dwusrka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusnka 3

8. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT W,
HCI0JIb3yeMbIX NPU OCYLIECTBJIEHUH 00Pa30BaTEJILHOIO

nmponecca 1mo IMCuuIlinHe
IlepeyeHb MporpaMMHOro odecneyeHust

8.1.



http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/
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[lepedyeHpb UCONB3yeMOro MPOrPaMMHOTO 0OecTiedeHus ipecTaBieH B Tadnuie 10.
Ta6muua 10 — [epeuens nporpaMMHOTO 0OecreueHHs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeyeHb HH(POPMAIHOHHO-CIIPABOYHBIX CHCTEM
[lepeueHb UCTIONB3YeMbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM ITPE/ICTABIICH B
tabmune 11. Ta6mmna 11 — Ilepeyenn nHbOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHHYECKas1 0a3a, HeOOXoaAUMAast ISt
ocyllecTBJIeHHsI 00pa30BaTeJLHOI0 Mmpouecca 1no

AUCHUIIIMHE
Cocras MaTepHaHLHO'TeXHHHCCKOfI 0as3sl IMpCACTABJICH B Ta6n1/1ue

12. Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUICCKOHN 0a3bl

Howmep aynuropun
Ne i/nt HanmeHoBaHME COCTaBHOM 4aCTH MAaTEpHAIbHO-TEXHUYECKON 0a3bl (pu
HE00XO0IMMOCTH)

1 JlexumonHast ayauTopus

2 CrnenmanusupoBanHast 1adbopatopust «MexaHukay 31-04

3 CrienmanusupoBaHHast 1abopaTopust « AJIEKTPOMArHETU3M 32-04

4 CrenmanusupoBanHas 1abopatopust «OnTHKa 32-06

5 CrnenmanusupoBanHas Jabopatopust «KBantoBas Ousuka» 32-03, 32-05

10. ®oHx OLIEHOYHBIX CPEACTB /IJIA MPOBeAeHHsI POMeKYTOYHOM
aTrecraunuu Oﬁy‘IaIOIIII/IXCﬂ o JTUCHUIIJIMHE
10.1. CocraB ¢oH/1a OIIEHOYHBIX CPENICTB MPUBEICH B TabMIe 13
Tabnuma 13 - CoctaB ¢oHIa OIIEHOYHBIX CPEACTB IS MPOMEKYTOYHOM aTTecTalluu

Bua npomexyTo4HOM aTTeCTaluu IIprMepHBIii IepeYeHb OLIEHOYHBIX
CPEICTB

DK3aMeH Cnucok BONPOCOB K K3aMEHY.

10.2. TlepeueHp KOMIMETEHIWH, OTHOCAIIMXCS K JWUCIUIUIAHE, W 3Tambl UX (OPMUPOBAHUS
B IIpoIleccCe OCBOCHUS 00pa30BaTeNbHOM MPOrpaMMbl IIprBeIeHb!I B Taduie 14,

Tabmuma 14 — IlepeueHb KOMIIETEHIMH C YKa3aHHEM 3TalloB UX (OPMHUPOBAHUS B
IIpOIIecCe OCBOEHUs 00pa30BaTeIbHOM MPOTPaMMBI

Otansl popMUPOBaAHHS KOMITETEHIUH 10

Howmep cemectpa
JTUCHUTUTMHAM/TIPaKTUKaM B Tiporiecce ocBoeHus OI1

[1K-16 «crmocoOHOCTh aHATM3UPOBATh MEXAHW3MBI BO3JCHCTBHS OIACHOCTEH Ha 4YeJOBeKa,
OTIpeNIeNATh XapaKTep B3aUMOEWCTBUS OpraHW3Ma YeJOBEKa C OMAcCHOCTSIMM CpeIbl OOUTaHUS C
YUETOM CIENU(pUKH MEXaHU3Ma TOKCHUYECKOTo JEHCTBUS BPEIHBIX BELIECTB, JYHEPreTUUYECKOIO
BO3/ICICTBUS 1 KOMOMHUPOBAHHOTO IEHCTBHS BPEIHBIX (DaKTOPOB»

1 dusuka

dusuka

2
2 Xumus
3 DKOJIOTHS




14

dusuka

Xumus

XuUMHUA

I'mpporazonnHaMuka

Xumust

o1 oo bW W

CrarucTudeckue METO/Ibl B YIPaBICHUM OXPAHOU OKpYXKaromiei
Cpensl

6

Teopus ropeHus u B3pbIBa

10.3. B kadecTBe KpUTEpPHEB OIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) y
00yJarommxcsi KOMIETCHINH MPUMEHSETCs IIKala MOIYJIbHO—PEHTHHIOBOH CHUCTEMBI

yHHBepcHuTeTa. B tabnuie

15 mpencrabnena 100-O0ammpHas u 4-OayuibHash IIKAIBI IS OLCHKH
Cc(OPMUPOBAHHOCTH KOMIIETEHIHH.
Tabmuna 15 —Kpurepuu oeHku ypoBHs: chOpMHUPOBAHHOCTH KOMITCTEHITHHA

Or1eHKa KOMITIETEHIMN

100-
OabHas
[IKaJIa

4-0anpHas
LIKaIa

XapaxreprcTuka c(hOpMUPOBAHHBIX KOMIIETEHIHI

85<K< 100

«OTIIMYHO»
Ga4YTCHO»

- oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOWJ IPOrpaMMHbIN
MaTepHa;

- YBEpEHHO, JIOTUYHO, [10CIEJ0BATEIbHO U TPAMOTHO €I'0 U3JIaraer;

- onMpasch Ha 3HaHWA OCHOBHOM W JONOJIHUTEIBHOW JIUTEPATYpBI,
TECHO NPHBSI3bIBAET YCBOCHHBIE HAYUHbBIE MOJIOKEHHS C MPAKTUUECKON
JIeATEeNIbHOCTBIO HAallpaBJICHNUS;

- yMeJI0 0OOCHOBBIBAET U apIyMEHTHPYET BBIIBUTAEMBIE UM UICH;

- JIeJIaeT BEIBOJIBI X 00OOIICHNS;

- cBOOO/IHO BJIaJI€eT CUCTEMOM CelMAIN3UPOBAHHBIX TOHATHH.

70<K< 84

(XOpOI1Io»
GauTCHO»

- 00y4aromuics TBEpJO YCBOWII MPOrPaMMHBIN MaTepuai, TpaMOTHO U
M0 CYIIEeCTBY WU3JIaraeT €ro, OMNHpascCh Ha 3HAHUS OCHOBHOM
JIUTEPATYpHI,

- HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- YBA3BIBACT YCBOCHHBIE 3HAHUS C TPAKTHUECKON JESTEIBHOCTHIO
HaIpaBJICHUS;

- aQpTyMEHTUPYET Hay4YHbIE MOJIO0KEHUS;

- JIeJIaeT BBIBOJBI U 000OIIEHHS;

- BIAJICET CHCTEMOM CITeIIMAIM3MPOBAHHEIX OHITHH.

55 <K< 69

«yZIOBJIETBOPU
TEITLHO»
«GAYTCHO»

- oOyuaronuiics yCBOWJI TOJBKO OCHOBHOH NpPOTpaMMHBIM Marepual,
[0 CYILIECTBY HM3JaraeT €ro, OMUpPascCh HA 3HAHUS TOJIBKO OCHOBHOM
JIUTEpaTyphl,

- JIONYCKAaeT HeCYIECTBEHHbIE OLIMOKH 1 HETOYHOCTH;

- UCHBITHIBAET 3aTPYJHEHHS] B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
HaIpaBJICHHUS;

- c1a0o apryMeHTUpYeT Hay4yHbIE MOJI0KEHUS;

- 3aTpyAHSIETCS B (POPMYIMPOBAHUH BBHIBOJOB U 0000IIEHUH;

- YaCTMYHO BJIAJICET CUCTEMOM CIIEMAIN3UPOBAHHbIX MTOHSITUH.

K< 54

«HEY/IOBJIETBO
PUTETBHO
«HE 3aYTEHO»

- 00ydJaromuiicss HE YCBOWJI 3HAYMTEIILHOM YacTH MPOrPaMMHOTO
MaTepuana,

- JIONYCKaeT CYIIECTBEHHBIC OMMOKK W  HETOYHOCTH  TIpH
paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HAIIPABICHUH;

- HCTIBITHIBAET TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHU;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJOKECHUS;

- He (hOpMYyIMPYeT BHIBOAOB M 000OIICHHIA.
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10.4. TumnoBbIie KOHTPOJIBHBIC 3aJAHUS WK UHBIC MaTEPUAIIBI:
1. Bonpocs! (3aaun) [uist 5k3ameHa (Tadnauma
16) Tabauma 16 — Bonpocsr (3amaun) s

9K3aMeHa
Ne mi/m [Tepeuenp BOpoCoB (3aa4) JJIs1 IK3aMEHA
Cemectp 1
1 OcHoBHbBIE KMHEMaTHUeCKHEe MOHATHA. KnHemaTuka MaTepraibHoi Toukd. CKOpOCTh U
YCKOpEHUE MaTepHaIbHON TOUKU
2 YckopeHne npy MI0CKOM KPUBOJIMHEHHOM JBIKEHUN
3 Kunematnka abCoIrOTHO TBEPOrO Teja
4 CBsI3b IMHENHBIX M YTJIOBBIX BEJIMYUH
5 O060011IeHHBIC KOOPUHATHI M CTETICHH CBOOOIBI
6 OcHoBHas 3aJJaya KUHEMATUKH JUIsl MAaTePUAIbHON TOUKH
7 3akonsl HeroTOHA
8 3akoHbl Keriepa 1 3ak0OH BCEMUPHOTO TATOTEHUS
9 [TpuHnMn gerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITyJIbCa
11 Teopema 0 IBMKEHUH LIEHTpaA Macc
12 I'paBuTanIOHHAsI 1 HHEPTHASI MACCHI
13 MOMEHT CHITBI 1 MOMEHT HMITYJIbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHHs MOMEHTA UMITYJIbca
15 CexropuaiibHasi CKOPOCTh
16 Pabora, MOIIHOCTh U KHHETUYECKAsl SHEPTHS
17 TloreHnmanpHBle U HEMOTEHITNAIBLHBIE CUIIEI
18 [oTeHnmansHast SHEPTHs, 3aKOH COXPAHEHUSI MEXaHIMUECKOI dSHEPTHU
19 MoMeHT nHepIuu
20 Teopema Il Teitnepa
21 MomeHT umIysbca aOCOFOTHO TBEPOTO Teja
22 Kunernueckas sueprust ATT. Pab6ora u moutHocTs Bpamienuss ATT
23 [Tpunun otHocuTensHOCTH ["amunes
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24 DkcnepuMeHTabHbIe peanockuikn CTO

25 [Toctynarel DiiHIITEIHA, TpeoOpazoBanus Jlopenia

26 CnenctBus u3 npeoOpazoBanus Jlopenua. 3akoH cioxeHus ckopocreid B CTO

27 HNurepBan

28 PensgruBrucTckas nuHaMuka

29 WuBapuaHThl TEOpUN OTHOCUTENBLHOCTH. [IpHHIINIT SKBUBaJIEHTHOCTH

30 HewnnepumanbHbie CHCTEMBI OTCUETA

31 HuddepennmansHoe ypaBHeHHE KoJeOaHUN PYKHMHHOTO MasTHHUKA, €T0 PEIICHUE

32 Bekropnast quarpamma

33 DHeprus TapMOHHYECKUX KOJIeOaHHH

34 YcnoBusi BOSHUKHOBEHUS KOJIeOaHHi

35 OU3NYECKUI U1 MATEMATUYECKUI MasTHUKH

36 3aryxaromnpe KoJieOaHus

37 Boinyxaensble konebanus. Pesonanc

38 Crnoxenue konebaHuil OJHOTO HAMPaBJICHUS C OJIMHAKOBBIMU YaCTOTaMH

39 CrnoxeHue B3auMHO TEPIEHIUKYISPHBIX KoeOaHui

40 Bonnbl. OcHOBHBIE TOHATHS

41 VYpaBHeHue Oeryieit BOJTHbBI

42 BonnoBoe ypaBHenue. CKOpOCTh BOJHBI B YIIPYTO#l cpefie

43 DHeprus BOJHBI

44 NHTEeHCUBHOCTH BOJTHBI

45 Dddext Jomnepa

46 Judpaxius Boad. [Ipunnun [olirenca

47 WuTepdepeHnrs BOIH OT ABYX HCTOYHHUKOB

48 Crosiune BOJHBI

49 Jlucrniepcusi, TpymmoBasi CKOpOCTb BOJH

50 WNneanpHepiii ra3. JlaBieHue Ha CTEHKY COCYA.

51 [TapameTpbl cocTOSIHUS, TEMIIEpATypa. Y paBHEHHUE COCTOSTHUS, P YHKITUS
COCTOSTHUSA

51 BHyTpeHHss 3HEprus UAeaIbHOro ras
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53 PaGota naeanbHOTO ra3a B pa3IMuHbIX TEPMOJMHAMUYECKHUX MPOIECCaX.
54 [TepBoe Havamo TEPMOAMHAMUKH.
55 AnnabaTuyeckuii Tporecc.
56 [uxn Kapuao
57 PaGora TeruioBoro nBurarens
o8 OOpaTUMOCTh TEPMOIMHAMUYECKUX ITPOIIECCOB, TeOpeMbl KapHo
59 Hepagencto Knay3zuyca. QuTpomnus
60 DHTPOIHS U BEPOATHOCTh
61 bapometpuueckas popmyna. Pacnipenenenue bonbimana
Cemectp 2
1 HanpspxéHHocTs 3nekTpryeckoro nos. [Ipuniun cynepno3uinuu
2 [Torenuuan snekrpuueckoro nosis. IlpuHuun cyneprnosunnu. Teopema 0 HUPKYIALIUH
BekTopa E
3 [Torok BekTopa E. Teopema ['aycca nist Bekropa E
4 CuIioBbI€ IMHUH U SKBUIIOTEHIIMAIEHBIE TOBEPXHOCTH
5 CnenctBust u3 reopemsl ['aycca
6 Hanpspk€HHOCTD M MOTEHIMAI SJIEKTPHUYECKOTO JTUTIOJIS
7 DNeKTpUYECKUH TUIO0Ib BO BHEIIHEM I10J1€
8 ITpoBOAHUKY B 3JEKTPHUECKOM T0JIE
9 Husnextpuku. Bekrop anexkrpudeckoil unaykuun. Teopema ["aycca st Bexktopa D
10 I'pannunble ycnoBus ans BektropoB D u E
11 OnexrpoéMkocTb. KoHieHcaTopsl
12 [TapannensHOe U MOCIEA0BATENBHOE COSTMHEHNE KOHICHCATOPOB
13 OHeprus dIeKTPUIECKOro MOt
14 Onextpudeckuii Tok. [InoTHOCTH TOKA
15 3akoHbl OMa B 0OBIKHOBEHHOH U Au(dhepeHnmansHon popmax
16 3akon OMa i1 3aMKHYTOM IIeITH
17 3akons! [[xoyns — JIeHia B 0OIKHOBEHHOM 1 mudepeHmansaoi popmax.
18 MarauTtHas HHIYKIHS
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19 3akoH buo — Caapa — Jlarutaca

20 MarauTHas HHIYKIHS TPSMOTO MTPOBOJIa C TOKOM
21 B3aumopelicTBre NpOBOAHUKOB C TOKaMU

22 JIMNONbHBIA MAarHUTHBIA MOMEHT. MarHuTHOE MoJjie KOHTypa ¢ TOKOM
23 MaruuTHas HHIYKIMS IBWKYILErocs 3apsja. BzanMmozaecTere ABUKYIUXCS 3apsiioB
24 JIBI>KEHME 3apsHKEHHBIX YAaCTUL B MArHUTHOM I10J1€
25 Teopema o nupkyssauu Bekropa B

26 MarnuTtHast ”HIYKIHs TOPOUJIa U COJIEHOUAA

27 Mexanuueckasi paboTa B MArHUTHOM I10J1€

28 Maruutsbiii notok. Teopema ["aycca nis Bektopa B
29 MarHuTHbIN U0 B MAarHUTHOM I10J1€

30 Marneruku. Teopema o nupKyIsinuu Bekropa H

31 SBnenue GpeppomarHeTusma

32 DJIeKTPOMArHUTHAS HHTyKITHSI

33 Camounnnykuus. B3anMHast HIyKIus

34 DHeprusi MarHUTHOT'O TOJIS

35 BuxpeBoe 3nekTpudeckoe mnose

36 Toxk cMmerenust

37 VYpaBHenus Makcgemna

38 BosiHOBOE ypaBHEHHE 371€KTPOMArHUTHOTO OIS

39 CBoiicTBa 271€KTPOMArHUTHBIX BOJIH

40 3aKOHBI PETIOMIIEHUS U OTPAXKEHUS CBETa

41 KorepentHocts cBeTa

42 WutepdepeHnns cBera OT JBYX HCTOUHHKOB

43 Hudpaxius. [punmun INoiirenca — @penens

44 3onbl Openens. udpaxius OpayHrodepa Ha Menn
45 Hucnepcus ceeta

46 JudpakunoHHas penérka

47 [lonspuzauus cera
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48 Crenens nossipu3aiiui. 3akoH Maimoca
Cemectp 2
1 TernnoBoe u3nyyeHue
2 3aKOHbI M3JTy4eHHsI aOCOIOTHO YEPHOTO Tea
3 ®opmyna Penes — Jxunca. Pacnpenenenue [1nanka
4 doroaddext
3) TopMO3HOE pEHTTEHOBCKOE U3ITyYEHHE
6 ®oToHbI. KoprycKynsipHO — BOJTHOBOM JyaJIM3M JIsl CBETA
7 Dddexr KomnTona. DMmuprueckue 3aKOHOMEPHOCTH B CIIEKTPAX aToMa BOJ0pOia
8 Mogens aroma 11o TomIicony
9 Monens atroma o Pezepdopay. [loctynarsr bopa
10 Teopus bopa — 3ommepdenbaa
11 Bomnsr [le bporins
12 BonnoBast pynkius
13 VYpasuenue Llpéaunrepa
14 CootHomienue HeonpeaenénHocrel [ 'elizendepra
15 MukpouacTuiia B OJHOMEPHOU IMOTEHIIUAIBHOM SIME C 00-MU CTEHKaMU
16 MukpodacTuia B TpEXMEPHOM HETIPOHUIIAEMOM ITOTEHLIUAIBHOM SILIUKE
17 CTONKHOBEHHE MUKPOYACTHIIBI C MOTEHIIMATBHBIM 0apbepoM
18 MukpouacTuiia B HEIPOHULIAeMOH cdepe
19 ["apMoHMUYECKH OCIMILIATOP B KBAHTOBOW MEXaHUKE
20 KBanToBBIif poTaTop
21 ATOM BOJIOPO/Ia B KBAHTOBOM MexaHuKe. CIIuH
22 ToxecTBeHHOCTh KBaHTOBBIX yacTuil. [Ipunnumn [Taynmn
23 3amnoaHeHue EKTPOHHBIX o0onouek. Tabmuia Menaeneena
24 XapaKkTeprucTUYECKHE PEHTITEHOBCKHE CIIETPBI
25 OHeprus CBS3U B MOJIEKYJIE
26 Pacnpenenenne @epmu - lupaxa
27 Pacnpenenenue bose - DiinmTelina
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28 DHepreTuyecKue 30HbI B KpUCTAIUIaX

29 [TpoBoAMMOCTE TTOTYIPOBOTHUKOB

30 CrioHTaHHBIE U BBIHYKACHHBIE ITEPEXObI

31 [TpunITMT pabOTHI J1a3epa

32 Kinaccuueckas Teopust TeroemMkocT Jrononra u [1tu
33 KBaHTOBas TeOpHUs TEMIIOEMKOCTH DUHINTEIHA

34 KBanToBas teopus temnoemkoctu JleGas

35 KonTakTHbIe siBIEHUS

2. Bompocs! (3agaun) st 3aueta / nuddepeHnnpoBaHHOro 3aueTa (Tadmia
17) Tab6muma 17 — Bomnpocs! (3amaun) 1uis 3adera / nudd. 3auera

Nen/m | [lepeyens BonpocoB (3amau) st 3adeta / muddepeHnnpoBaHHOrO 3a4era

VueOHBIM IIAHOM HE npeayCMOTPCHO

3. Tembl W 3amaHue Ui BBINOJHEHHS KYpPCOBOM pPaOOTHI / BBINOJHEHUS KypCOBOTO
npoekTa (Tabuuia 18)

Tabnuma 18 — IlpuMepHbBIil TIepedYeHb TeM Ui BBIMOJHEHHS KypCOBOW paboThi /

BBITTOJTHEHUST KYPCOBOT'O TIPOEKTA

No 1/ [IpuMepHbIii TIepeUeHb TEM TS BBIIIOJIHEHUS KYPCOBOM PaObOThI / BBITOTHEHUSI

KypCOBOTO ITPOCKTA

Y4eOHBIM MJIAHOM HE NMPeTyCMOTPEHO

4. Boripocsl 715 MPOBEACHUS POMEKYTOYHOM aTTecTalluy Ipu TECTUPOBaHUU (Talnuia

19) Tab6muua 19 — [TpumepHSIii TepeYeHb BOIIPOCOB /ISl TECTOB

Ne n/mn IIpumepHBIii IepedeHb BOIIPOCOB /ISl TECTOB

Y4eOHBIM MJITAHOM HE MPEyCMOTPEHO

5. KoHTponbHbIe U paKTUYecKue 3a1a4n / 3aganus mo aucuuruinae (tabmuiia 20)
Tab6muma 20 — [prMepHbIi IepedeHb KOHTPOJIBHBIX M MPAKTUYECKHX 3a1a4 /
3aJaHuMn

Ne n/mt [TpuMepHbIil IepedeHb KOHTPOJIBHBIX M IPAKTUYECKHX 3aj1ay / 3a1aHnit

Y4eOHBIM IJIAHOM HE MPeyCMOTPEHO

10.5. Meroauueckue Marepuabl, ONpEeNSIoue MPOLEeayphl OLEHUBAHUS 3HAHUM, YMEHU,
HaBBIKOB W /| WM ONbBITa JEATSIBHOCTH, XapaKTEPU3YIOIIMX OTambl  (OPMHUPOBAHUS
KoMmneTreHiuil, coxepxkarcss B IlomoxkeHusix «O TeKylleM KOHTpOJIE YCIIEBAEMOCTH H
MIPOMEKYTOUHOM aTtrectanu  cryjaeHToB ['YAII, oOydarommuxcst 1Mo MporpaMMbl  BBICIIETO
obpazoBanus» U «O MOJYIbHO- PEHTHHIOBOM CHCTEME OLIEHKM KadecTBa y4eOHOH paboThI
cryaenTos B ['YAID».
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11. MeToau4yeckue yKa3aHus 1Jis1 00y4alOIIUXCSI 10 OCBOEHUIO
AMCHHMILIHHBI

[{enbr0 TUCHUIUIMHEI SBISCTCS TMOMYyYCHHE CTYJACHTaMH HEOOXOMWMBIX 3HAHWH, YMEHUH U
HaBBIKOB B O0JIaCTH aHaJIM3a MEXAaHM3MOB BO3JICHCTBHS OIACHOCTEH Ha YeNOBEKa, XapakTepa
B3aUMOJICUCTBHSI OPraHW3Ma 4YeJIOBEKa C OMACHOCTSIMH Cpellbl OOMTAHUS B CBSI3H C BOIIPOCAMH,
CBSI3aHHBIMU C MpobeMamMu 00IIeH (PU3UKH.

MeTtoauyeckue ykazaHus 1Ji51 00y4AOUIUXCHA 0 OCBOCHHUIO JIEKIIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3HAYEHHUE JIEKUMOHHOIO Marephajla — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riiy0OKoe M SCHOE M3JI0KEeHHEe YydeOHoro marepuana. HasHadueHue cOBpeMEHHOM JEKIMH B
paMKax JAUCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MHGOpPMALMIO MO T€ME, a B OCBOCHHUH
(yHIAMEHTAIBHBIX ~ MPOOJIeM  JUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHWS, HOBEUIIIHX
JOCTIDKEHUI HayyHOM MbIciau. B yueOHOM mpoliecce JEKIusl BBIMTOIHSIET METOIO0JIOIHMYECKYIO,
OpraHU3aIMOHHYI0 W HH()OPMAIMOHHYI0 (YHKIUH. JIEKIHs pacKpbIBacT MOHATUHHBIA armapar
KOHKpETHOM o00nacTu 3HaHUs, €€ MpoOJIeMbl, MaeT IeTbHOE MPEACTaBICHUE O AUCIUILIUHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU TUCITUTUIMHAMU.

[1naHupyeMbl Pe3yabTAaThI IPU OCBOCHUH 00 YYaIOIIMMCS JEKIIMOHHOTO MaTepuana;

— TIOJIY4Y€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUW, YpPOBEHb
KOTOPBIX OMpPEENIeTCs [eNICBON YCTaHOBKOW K KaXKIOH KOHKPETHOHM TeMe;

— TOJy4eHHUE OIbITa TBOPUECKOM paboThl COBMECTHO C IMPETO/1aBaTeleM;

— pa3BUTHE MNPOPECCHOHAIBHO—ICJIOBBIX  KauecTB, JIIOOBM K  MpeaMeTy U
CaMOCTOSATEILHOI0 TBOPUYECKOTO MBIIIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOT0 MHTEPECa, HEOOXOAMMOTO ISl CAMOCTOSITETEHOM  pabOTHI;

— TIOJyYeHHE 3HaHUU O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKH M TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS HA OJIMKAUIITNE TOJTBI;

— HAYYHTCS METOJMYECKH 00pabarhiBaTh MaTepuasl (BBIIENATH TJIABHBIE MBICTH U
MOJIOKEHHMSI, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IUYHBIX (DOPMYITUPOBKAX);

— TOJy4eHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHATHIA.

JlekunoHHBIE ~ MaTepuan  MOXKET  CONPOBOXKIATBCS  JIEMOHCTpAalUEed  CIIaioB U
WCTOJB30BAHMEM  PA3aTOYHOTO MaTepuaia TMpU TPOBEIACHUHM KOPOTKHX JUCKYyCCHH 00
0COOEHHOCTSIX TTPUMEHEHHSI OT/ICIIbHBIX TEMATHK I10 JIUCITUTUIAHE.

Meroanyeckne YyKazaHMsl IS OOYYAKIIUXCA MO TMPOXOXKICHUK NPAKTHYECKHX
3aHATHH

[IpakTuyeckoe 3aHSATHE SBISETCS OIHOM M3 OCHOBHBIX (DOpM OpraHu3aluu y4eOHOTO
mporiecca, 3aKIOYAlIascs B BBIOJTHEHUH OOYYAIOIIMMUCS MOJA PYKOBOJCTBOM IIPEMOIaBaTEINs
KOMIUIEKCA YYeOHBIX 3aJaHUi C 1eNbI0 YCBOGHHS HAYYHO-TEOPETHYECKHMX OCHOB Yy4eOHOI
JMCHUTUTMHBL, TpUOOpeTeHNs] YMEHU U HABBIKOB, OTIBITA TBOPUECKON AEATEIHHOCTH.

[lenpro MPaKTUYECKOTO 3aHATHS Al OOYYAOIIErocsi SBISETCS MPHUBHTHE OOYYAOLIEMCS
YMEHUU U HaBBIKOB MPAKTUYECKOMN AEATENBHOCTH 110 U3y4aEMOM JUCLUILIIMHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOSHUU 00YYArOMIeMCsl PAKTUIECKUX 3aHITUI:

— 3aKpeieHWe, YrIyOJIeHHWe, pacIlMpeHue | JeTalu3allds 3HAaHUM TpH  pelIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TO3HABATEIbHBIX CII0OCOOHOCTEM, CaMOCTOSATEITHbHOCTH MBIIIICHHS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOAAMHU M METOJWKAMU M3y4YCHHs] KOHKPETHOW Yy4eOHOI
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JVCLUAIUIAHBL,
— BbIPa0OTKa CIOCOOHOCTU JIOTMYECKOTO OCMBICICHHS MOJYYEHHBIX 3HAHUM U1
BBITIOJTHEHUS 33 TaHMUI;
— oOecrneyeHne palMOHAIBHOTO COYETaHUS KOJUICKTMBHOW W HMHIMBHIYAILHOH (opM
oOyueHwusl.
@DYHKIMY IPAKTUYECKUX 3aHITHI:

— II03HaBaTelbHAasi;

—  pa3BUBaIOILAs;

—  BOCIIUTATEJIbHAs.

[Io xapakrepy BBINOJHSAEMBIX OOYYAIOIIMMCS 3aJaHUA MO MPAKTUUYECKUM 3aHATHUSIM

nmoapasaCiIrOTCs Ha:

— O3HAaKOMMUTCIIBHBIC, MMPOBOJUMBIC C LCIbIO 3aKPCIICHUA W KOHKPETU3AlUKW U3Yy4YCHHOI'O
TCOPCTUYCCKOI'O MaTCpHraJia;

— AHaJIMTH4YCCKHUEC, CTaBAIIHUC cBoOcH LEIBI0 ITOJIYYCHUEC HOBOH I/IH(i)OpMaI_[I/II/I Ha OCHOBC
q)OpMaJ'H/BOBaHHBIX MCTOOOB,

— TBOPYECKHUC, CBA3AHHBLIC C IMOJTYYCHUCM HOBOM I/IH(i)OpMaIII/II/I IMyTEM CaMOCTOSATCIILHO

BLI6paHHBIX MoAXOA0B K pCHICHHUIO 3a1a4.
CDOpMLI opraHu3anuu IIPAKTUYCCKHUX 3aHATHHN OIIpCACIAIOTCA B  COOTBCTCTBHUH  CO

cnenu(@UYeckUMd OCOOCHHOCTSIMU y4eOHOM MUCHUIUIMHBI U HensiMu oOydenus. OHH MOTYT
MTPOBOUTHCS:

— B MHTEPAaKTUBHOM (popme (pelieHre CUTyallMOHHBIX 3ajay, 3aHATHs 110 MOJIEIUPOBAHUIO
pEaIbHBIX  YCIOBHM, JEJIOBBIC HWIPBI, HUIPOBOEC IPOCKTUPOBAHUE, WMWTALMOHHBIE 3aHATHUA,
BBIC3JIHbIC 3aHSATUA B OpraHu3anuu (OpeAnpusiTvs), [enoBas yueOHas urpa, pojeBas urpa,
NICUXOJIOTMYECKUI TPEHHUHT, KEHC, MO3TOBOM IITYpM, I'PYIIIOBbIE JUCKYCCUN);

— B HE MHTEPAKTUBHOH (opMe (BBIMOIHEHUE YIMPAKHEHWU, pElIeHHE THIIOBBIX 3ajad,
pellleHne CUTYallMOHHBIX 33724 U IPYTroe).

Mertoauka MMPOBCACHUA MPAKTHYCCKOI'0 3aHATUSA MOKET OBITh pasnI/Iquﬁ, IIprU 3TOM BAXKHO
JOCTHIKCHUC O6H.I€I>i OCIIn JUCIOUITINMHBIL.

TpeGoBaHus K NPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA

[IpakTiueckre 3aHATHS TPOBOIATCS B BHIE OOCYXKISHHS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETHUECKUMH BOIPOCAMH, pacCMaTPHBAEMBIMH B JIEKIIHOHHOM Kypce M B BHJIE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BO3HUKHYTh Y CTYA€HTOB NP OCBOCHUU MaTepuaa.

Meroandeckre yka3zaHHs IO HPOBEICHUIO NMPAKTHMYECKUX 3aHATHHA MPUBEIEHBI B CIETYIOUIMX

nocobusix uMmerommuxcs B oudnuoreke I'Y AIl B HartleyaTaHHOM U 3JIEKTPOHHOM BHUJIE:

2. Mexanuka. Konebanus u BomHbl. Tepmoaumnamuka. CoOopHuk 3anau //M.WU. Kosanenko,
10.A. Kysnenos, M.H.Kyns6uukas, H.II.JIaBpoBckas, H.H.JIlutBunosa, E.B. Mouaps ,
IO.A. HosukoBa, B.®. Opnos, [.E.Ilorapes, B.K. Ilpumunko, E.B. Xonwunesa. HO.H.
[apes, B.b.lllanun, b.®.1Iudpun, C.A. Ilepbdak 2010. 84 c.

3. OnektpudyectBo.  Marnetusm.  Omnrtuka.  COopuuk  3amau. /M.UW.  KosaneHko,
H.I1.JlaBpoBckasi, H.H.JlutBunoBa, E.B. PytbkoB. FO.H. IapeB, b.®.llludppun, C.A.
[epoak 2013. 80 c.

4. KeantoBas ¢usuka. COopuuk 3amad //, UM Kosanenko, H.II. JlaBposckas, H.H.
JlutBunona, B.®. Opnos, I'.JI. IInexorkuna, B.K. IIpununko, E.B. Pyrekos, FO.H. apes,
C.4 Illepbak, 2004, 56¢.
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MeToauyeckne yKa3aHus JAJ1s1 00y4alomUXcsl M0 MPOX0KIEHUI0 Ja00paTOPHBIX padoT

B xone BbInonHeHMs 1a00paToOpHBIX paboTa 00y4aroMiCs AOJKEH YIIyOUTh U 3aKperuTh
3HaHUs, [IPAKTHYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOW M TEXHMKOW DKCIIEPUMEHTA B
COOTBETCTBUM  C  KBaJU(UKALMOHHONW  XapaKTEpPUCTUKOM  oOydaromierocs.  BwinonHenue
71a00paTOPHBIX PAbOT COCTOMT M3 OSKCIEPUMEHTATBHO-NIPAKTUYECKON, pacyeTHO-aHAIUTHYECKON
4acTEe YU KOHTPOJIbHBIX MEPOIPUATHH.

BemmonHenne 1abopaTtopHbIX  paboT 0OydarommMMCs SIBJISIETCSI HEOTHEMJIEMOW YacThIO
U3y4YeHUs JUCLMIUIMHBL, OIpenenseMod ydeOHbIM IUIAHOM M OTHOCHUTCSL K  CpPEACTBaM,
00€eCreYrBarONIIM PEIICHHE CIECAYIOIMX OCHOBHBIX 33/1a4 Y 00y4aroIerocs:

— NpuoOpeTeHHEe HABBIKOB MCCIIEIOBAHUS IPOLIECCOB, SBJICHUN U OOBEKTOB, U3y4aeMbIX B
paMKax I[aHHOﬁ JUCLUITIINHBI,

— 3aKpCIUICHUC, pa3BUTUC U JACTAIU3alUsd TCOPCTUUCCKUX 3HaHI/If/'I, IMNOJTYUYCHHBIX Ha
JeKIUSAX;

— IOJy4eHUe HOBOM MH(OPMALIUH 110 3y4aeMOW AUCLUILIMHE;

— npuoOpeTeHrne HaBBIKOB CAaMOCTOSITEIBHON paboThl ¢ 1abopaToOpHBIM 000PYIOBaHUEM U
npubopamu.

3aganue U TpeOOBAHMA K NMPOBEICHMIO J1a00PaTOPHBIX padoT

B Teuenue cemecTpa KaxKIbplii CTYyJA€HT B COOTBETCTBUM C paboyeil mporpaMMoil mo
muciumuinie Pu3MKa JO0KEH BBIIOJHUTH ONPENSICHHOE 4YHUCIOo JiabopaTopHblX padoT. Ha
KaKIYI0 JIaDOpaTOpHYIO pa0doTy IJIAHUPYETCS HE MEHEE JIBYX 3aHSATUM: OHO — Ha BBINOJIHEHHUE
U3MEpEHUH, U OJIHO — Ha 3aIuuTy oTyeTa. OTYET NMUIIETCS HE BO BpeMs 3aHATUM, a JOMa WU B
oubnmorexe.

B Hawane cemecTpa 10 Hayama 3aHATHH CTYICHT IOJDKEH OBITH MPOMHCTPYKTUPOBAH IIO
TeXHUKE OE30MMaCHOCTH TPH IMPOBEIACHUHU Ja0OpaTOpHBIX paboT 1o ¢usuke. I[IpoxoxacHue
MHCTPYKTa)xa (PUKCUpYyeTCcs B CHEIMATIBLHOM KYpHAJIE; TaM HYKHO 003aTeJIbHO PaCHCAThCS.

B naGoparoputo CTyAEHTHI JOIKEH MPUXOIUTh MOATOTOBIEHHBIMHM K Ha3HAYCHHOHN padore.
Heobxonumo 3apaHee IpOYMTaTh ONKMCAaHME pPA0OTHI M TEOPETUYECKHE CBEACHUS W3
COOTBETCTBYIOIIETO pa3nena Kypca. He 3a0bIBaiiTe 0 pEeKOMEHIOBAaHHOW JUTEpaType W
00s13aTeTLHO IOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITyCKaeMbIe Kadeapoit.

BeimonHsaTh paboTy CTyZHEHTY paspemiaercsi, JHIIb IOCNe JOMycKa, MOJYYeHHOTo MOcIie
Oecenpl ¢ mpenogasareneM. [IpemnoaBarenb JOKEH yOeTUTHCS, YTO CTYICHT IIOHUMAET:

KakKue siBJICHHUs OH OyJieT HaOJII0AaTh U UCCIIEI0BATH;

Kakas 11eJIb IIepe]] HUM TI0CTaBJICHa,

KaKUMH IPHOOpaMH 1 KaK BETyTCS H3MEPEHUS;

KakK CJIelyeT TPOBOJAUTH SKCIIEPHMEHT.

[TomyueHHbIH 10ITycK K paboTe 0TMEYaeTCs MPEToAaBaTeNIeM B KypHaIe.

B mpomecce BbeIMONHEHHS Ta00pPaTOpHON pabOTBI HYKHO 0053aTEIbHO 3arOJIHHUTH
MPOTOKOJN HM3MEPEHUH. Y KaKAOTO CTyISHTAa MPOTOKOJ HM3MEPEHHH [IOJDKEH OBITh CBOWA;
BEJICHHE OJHOTO IPOTOKOJNAa HECKOJbKMMH CTYJICHTAaMH BMeECTe He JoIryckaercs. lIporokon
BezieTcs Ha incte popmara A4. B mpoTokosie 10mKHO ObITh OTPaKeHO:

TOYHOE TIOJIHOE Ha3BaHWE ¥ HOMep JabopaTopHOH pPabOTBl B COOTBETCTBHU C
METOJUYECKHM IOCOOHEM;
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(dbamMuIHs, THUIHAITBI CTYICHTa U HOMEP TPYTIIIHI;

(haMUITHST ¥ HTHUITHAJTBI TIPETIOaBaTEs;

Ta0NHIa TEXHUYCCKUX XapPaKTEPUCTUK H3MEPHUTEIBHBIX NpUOOpoB (Ha3BaHUE mpubOOpa,
pabounii muarnasoH, eHa AeJIeHUs, KIIacC TOYHOCTH U . );

rapamMeTphl yCTAaHOBKH, HAa HEHW YKa3aHHEIE;

pe3ybTaThIU3MEPEHNUN;

JlaTa v MOATKCH CTY ICHTA.

Bce 3anmucu nOJKHBI BECTHCH aBTOPYYKOM, IIAPUKOBOM, KAaNWUISPHOW WM TEJIEBOM
pydKoii. 3anuch HaOMIOICHUN W JAaHHBIX KapaHIAIIOM HE JOIYCKAeTCs, KapaHIalmoM MOXKHO
JIUIIL YEPTUTH TaOJIUIIBI U rpadukn. BeneHne «4epHOBUKOB MMPOTOKOJIA» W NIEPETIMChIBAHUE UX
B KOHIIC 3aHATHs HAYMCTO HE PEKOMEHIYETCS; 9TO HEHY)KHAs TpaTa BPEMEHH M BO3MOKHOCTH
JOTYCTUTh OMIMOKY TIpH iepenuchiBannn. CTapaTeIbHOCTh U aKKypaTHOCTD JIyYIlle MPOSIBUTH
pu opOpMJICHUH OTUETA.

[To oxOHYaHUM K3MEPEHHI MPOTOKO] 00s3aTENIbHO JAETCS Ha MOAMKUCH MPEINoiaBaTelo.
be3 aToil moanucu MpOTOKOJI CUUTAETCS HEJNEHCTBUTENbHBIM. [loAnuch CTyeHTa B MPOTOKOJIE
0003HauaeT, YTO OH OTBEYAET 3a BCE NMPOBEACHHBbIC M3MEPEHHS, a MOMANMKCH MpernojaBaTess
03HA4aeT, 4To paboTa JCHCTBUTEIIPHO BBINOJIHSIACH M YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHLHO
MTOJTyYEHBI IMEHHO TEM CTYICHTOM, KOTOPBIM COCTABHII ITPOTOKOJI.

[To pe3ynbraram, 3apUKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHUMN, CTYACHT JI0Ma MUIIET OTYET
M 3aIAIIAeT €ro Ha CIeAyroIIeM 3aHaThH. [Ipum 3ammre oT4eTa MOTYT OBITH 3aJaHbl JHOOBIC
BOIIPOCHI 110 TEOPHUH MU3y9aeMOT0 SIBJICHUS U T10 TTOJIYYCHHBIM pe3yJibTaTaM. 3a MPUHATHIH OTYET
MPETNO/IaBaTeNb BBICTABIIACT CTYJIEHTY OIIEHKY M IIOCJE ATOr0 COOOIIAaeT HOMEP W Ha3BaHHE
cleayroIe 1abopaTopHOM pabOTHI.

Ctpykrypa u popma oTyeTa o0 J1abopaTopHoii padoTe
OTuer AOJIKEH COIEPKATh CIEAYIONINE PA3AEIbI:
1. ITems paGoOTHL.

Ona cdopmynupoBaHa B OINHUCAaHUU JIAOOpaTOpHOW paldOTHI, OTTyJa €€ CIeayeT
MePETrcaTh.

2. Onucanue 1abopaTopHOl yCTAaHOBKH.

Onucanue  yCTAaHOBKM  JOJDKHO — ObITh  KpaTkuM.  CreayeT — OrpaHUYUTHCS
(GYHKIMOHAIBHOM MM DJEKTPUYECKOM CXeMOM ycTaHOBKM. He HyXHO NpUBOIUTH
BHEIIHETO BUAa TpuOopoB. Jlamee HEOOXOIMMO OMUCATh HSKCICPUMEHT W TEPEUUCIUTH
W3MEpUTENbHBIE TMPUOOPHl B TAONHIE TEXHUYECKHX XapPaKTEPUCTHK, TEPEHECCHHON U3
MIPOTOKOJIa U3MEPEHU M.

3. Paboune hpopmybl.

PaGounMu Ha3pIBalOTCA TOJNBKO TE€ (POPMYINBI, IO KOTOPHIM HEMOCPEICTBEHHO
MPOU3BOJIATCS BBIYHUCICHUS HCCIIeqyeMbIXx BennduH. CrieBa B Qopmysie JOMKHO CTOSITH TO,
4TO CIeAyeT OIpeNeNuTh, CIpaBa - TO, YTO HM3MeEpsUIoCh B paboTe WM H3BecTHO. Bce
MPUBEACHHBIE (POPMYJIbI IOJKHBI OBITH MIPOHYMEPOBAHBI.

BeiBog ¢opMyn W TpOMEKYTOYHBIC BBIPXCHHS B JTOM pas3jeiie NPUBOAHWTH HE
HYy)KHO. DOpMyINbl s BBIYHUCICHUS TOTPEUIHOCTEH M TMPOBEACHUS MaTeMaTHYECKOH
00paboTKU PE3yIbTaTOB N3MEPEHUH B 3TOM pa3Jiesie TOXKE HE TPUBOAITCS.
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4. Pe3ynbTaThl ©3MEPEHUI U BBIYUCIICHU.

B »TOM pasnmene oruera AOMKHBI OBITH TPUBEICHBI BCE W3MEPEHHBIC U BBIYHMCICHHBIC
pe3ynbrathl. 110 BO3MOXXHOCTH, MX HYXKHO MPEICTaBISATh B BHUJE HArSIAHBIX Tabmui. B
IPUBOJUMBIX 3HAUYEHUSAX HEJb3s OCTABIAThH JIMIIHME NECSATHYHBIE pa3psiabl (1moapoOHee 00
ATOM TIOWJET peub Huxke). B pabore MoxeT OBITh HECKOJBKO 3aJlaHWi, BCE OHU JOJDKHBI
OBITH TPUBEICHBI B 3TOM pa3Jere.

5. [IpumepbI BBIYUCIICHUT.

B stom paszmene oryeta MOIDKHBI OBITH NMPUBEIEHBI MOAPOOHBIC MPUMEPHI BBIUMCICHHIMA
mo Kaxaol pabouert ¢dopmyne. He HyXHO NpPHUBOIUTH BCEX BBIYHCICHUHN, BIIOJIHE
JOCTATOYHO OJHOTO TMpHMepa Mo Kaxkaouh Qopmyrne. DTOT pa3aen HYKEH UIsi TOro, YTOOBI
MPEToJaBaTeNi0 OBLJIO JIETYe HAWTH OIIMOKY B BEIYMCICHUSX WIIA U3MEPEHHSIX, €CIIM TaKOBBIC
BCTPETATCA.

6. Berumcienne morpenrHocTei.

B »tomM pasgene oTdera AOMKHBI OBITH TPEICTaBICHBI (OPMYIBI, IO KOTOPHIM
MPOBOIIIACH MaTeMaTHIeCcKasi 00paboTKa pe3ynbTaToB u3MepeHuid. Jl0KHBI ObITh BBIBEIIEHBI
(OpMyIbI, TO KOTOPHIM BBIYMCISUINCH CHCTEMAaTHYECKHE W CIy4YailHbIe MOTPEIIHOCTH H
MpPEACTABICHBI IPUMEPHI BBIYMCIECHUH 10 KAXKI0M U3 HUX.

DTOT paszies OTYeTa CaMblid CJIOKHBIN I CTyIeHTOB. [1o HeMy OoJibIlie BCEro BOIPOCOB,
B HeM Oosbuie Bcero omuOok. Teopuss morpemHocTeid OObIYHO ObIBa€T HamucaHa AJist
MOATOTOBJICHHOI'O YHUTATeNsl, 3HAKOMOr0 € BbICIIEH MaTemMaTukod. B HacTosmiem mnocoOuun
aBTOPBI NIOCTAPAIMCH OCTABUTH JIMIIb CAMOE BAXKHOE 10 3TOM TEME M U3JI0KUTh MaTepual I10
BO3MOKHOCTHIIPOCTO.

7. I'pacuku 1 pUCYHKH.

He6onbive rpadukn M pUCYHKH pa3MELIAlOTCs B TEKCTe, a Oomibiiue - (opmara A4
- TPUBOAATCA Ha OTACIHHOM JHcTe. B mo0oM ciydae OHHM MTOKHBI OBITH TOJIMUCAHBI U
MIPOHYMEPOBaHbl, HA HUX JIOJDKHBI OBITh CCBHUIKM B TEKCTe OoTdeTa. I'paduku o0s3aTeabHO
BBINIOJIHAIOTCA Ha MIIIMMETpoBoM Oymare. Ha kaxkmol ocu JOMKHO OBITH O0O3HAUEHO,
Kakasg BeJIMYMHA M B KakKuMX €IWHUIAX BJOJIb Hee OTKiaabiBaeTcs. Ha camux ocax
JOJKHBI  OBITh HAHECEHBbl TOJBKO Y3Jbl KOOPAMHATHOM ceTku. M3MepeHHble Ha OIbITe
3HAYeHHWS TOANMHCHIBATh Ha OCsIX He cieayeT. Ha rpaduk o0s3aTensHO HAHOCATCS BCE
SKCIEPUMEHTAJIbHbIE TOYKH, W MPOBOJUTCS COCIMHAMOMAS HMX JUHUSA. OKOJIO OJHOW WU
HECKOJBKMX TOYEK OTKJIAJbIBAKOTCS CUCTEMATHYECKUE IIOIPEIIHOCTH COOTBETCTBYIOLIUX
u3MepeHuil (moapoOHee 00 3TOM MOWIET peybHUKE).

8. OKOHYaTeNbHBIE PE3YIIBTATHI, UX 00CYXKACHHUE, BBIBOIBI.

B sToM pazzmene oTdera Hy»)KHO TIOJIBECTH MTOT MPOEIaHHON padoThl. CiemyeT HamucaTh,
KaKHe MOJTyYEHbI BEJIMUMHBI, U C KAKUMU MOTPEITHOCTAMH.

Ecnu n3aMepeHusi mpoBOAMINCH Pa3HBIMU METOJAMH, TO 0053aTEIbHO HY)KHO CPAaBHUTH 3TH
PE3yJIbTaThl U X MOTPEIIHOCTH, ClIeIaTh 3aKII0UYEHUE, KAKOH METO1 JTydllle, TOUHee, y100Hee.

Ecnmu m3BecTHO TabMMYHOE 3HAUEHHE W3MEPEHHOW BEIUYHMHBI, TO HYXKHO 00s3aTeIbHO
CPaBHUTD €T0 C MOJYYCHHBIM Ha ONbITE 3HAYEHUEM U J]aTh apIryMEHTHPOBAHHOE 3aKII0YeHHE 00
WX COBMAJICHUU WJIM HECOBIACHHH.

Ecimu B paboTe 3HaueHWS OAHOW M TOW K€ BEIMYUHBI TOJTYYCHBI SKCIIEPUMEHTAIBLHO H
TEOPETUYECKH, TO 3TU PE3yJIbTaThl HY)KHO 00s53aT€IbHO CPAaBHUTh U JaTh apryMEHTHPOBAHHOE
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3aKJII04eHre 00 UX COBITAJICHUH MJIM HECOBIA/ICHUH.

B cnywae, korma Mexay CpaBHMBACMBIMM BEIMYUHAMU HMEIOTCS HEIOIYyCTHMBIE
PacXoXKJIEHUs, 3TO HYKHO 0053aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEATNOJIOKECHHE O
BO3MOYKHBIX [IPUYMHAX 3TOT0 HECOBIIA/ICHMUS.

Ecimu B pabore CTaBUIOCH LIEIBIO MPOBEPUTH KAKOW-TO (PM3UUECKUN 3aKOH WM WU3YYHUThH
SBJICHUE, TO B JIaHHOM pa3zesie HeoOXOIuMO JaTh OOOCHOBAHHBIM OTBET Ha MOCTAaBJICHHBIM
BOIIPOC.

BbIBOA 1071KEH COOTBETCTBOBATH LIEJIU PAOOTHI.

TpebdoBanust k oopMJIEHHIO 0TUYETA 0 JIA0OpPaTOPHOIi padoTe

Ot4er 1o 1abopaTopHOil paboTe MOKEH BBIMOJIHATHCS HA UcTax ¢popmaTta A4. 3amucu Ha
JIUCTaxX BEAYTCSl TOJIBKO C OJHOM CTOpoHBbL Ilo kpasm nucTta JOKHA OBITH OCTaBJIEHA paMKa
mpuHoi He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HYKHO, HO M 3aCTyNaTh 3a HEe
He crueayer. B pamke B BepXHEM II0JIE HYXHO JIMIIb IOCTaBUTh HOMEP CTPAHMIIBI.
[IpoHymMepoBaHHBIMH JOKHBI OBITH BCE JIMCTHI OTYETA, HAYMHAS C TpeThero. [lepBolit muCcT —
TUTYJIbHBIA U BTOPOU JIUCT — POTOKOJI U3MEPEHUN, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecium Bbl ucnonb3yere dyxue 3aroToBku, TO OyAbTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE)» OIIMOKH, KOTOPHIX ObIBaeT MHOTrO. CKa3aHHOE B
paBHOI Mepe oTHocuTca K (popmynam, KoTopble Bbl moacMoTpenu y KOro-tTo, a HE BBIBEIH
camu. Jlyume crpocuts npenogasatens. OH MOJCKaXeT WM MPOBEPUT, MpaBWIbHO JU y Bac
MOJTYYHJIOCh.

TUTynbHBIN THCT pabOThl MOXKET OBITh HANMMCAH OT PYKH WM HarleyaTaH Ha MPHUHTEpE.
DJeKTpOHHAs BEPCHs TUTYJIBHOTO JTUCTa HaxoauTcs Ha caiite 'Y Alla.

Meroanyeckre yka3aHus IO BBIIOJHEHUIO JaOOPAaTOPHBIX pabOT MPHUBEACHBI B CIETYIOLUIMX
nocobusix uMeromuxcs B oudnanorexke I'YAII B HaneyaTaHHOM U 3JIEKTPOHHOM BU/JIE:

4. Mexanuka. KoneGanust u BonHbl. MonekynspHas ¢usnka. JlabopaTopHbI MpakTUKYM

//1.M. KoBanenko, H.II. JTaBposckas, H.H. JlutBunosa, I'.JI. [Inexotkuna, JI.E. Ilorapes,
B.K. Ilpununko,. }0.H. apes, b.®. Hludpun, 2014, 132 c.

5. DnektpudecTBo U MarHeTusM. Jlaboparopusiii npaktuky™m// /E.H. Kotnukos, C.5. lep6ak,
.U Kosanenko, FO.A. Ky3neno, M.H. Kynsourikas, H.I1. JlaBposckasi, H.H. JIutBuHOBa,
I'JI. Ilnexorkuna, B.K. Ilpmmnko, E.B. Pytskos, , FO.H. Lapes, b.®. Iludpun, 2010,84
C.

6. BonnoBas ontuka JlaGopatopusiii mnpaktukym //E.H. Kotmukxos, W.II. KpektyHoBa,
H.I1.JTaBpoBckas, FO.A. HoBuxosa, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusiii npaktukym //I'A. BecnuueBa, M. Kopanenko,
H.II. JlaBposckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpmmunko, C.II.Danees,
E.B.Xonunesa, 10.H. Lapes, b.®. Hludpun, 2008, 80 c.

Mertoauyeckne ykazaHusi sl O0y4alOIMXCsl MO NPOXOXKIEHUI) CAMOCTOATEJIbHOM
padoThI

B xoxe BBIMONMHEHHS CaMOCTOSATENBHONW pPabOThI, OOYYAIOMIMIACS BBITOJHSIET PadOTy IO
33JaHUI0 W TIPU METOJMYECKOM PYKOBOJCTBE IMpernojaBareis, HO 0e3 ero HemocpeJaCTBEHHOrO
y4acTHsl.

Jnst oOywarommxcss 1O 3a04HOM  (opMe OOy4YeHHs, CaMOCTOSITENIbHAas paboTa MOXKET
BKJIFOYATh B c€051 KOHTPOJIbHYIO palboTy.

B mporecce BBIONHEHUST CaMOCTOATENBLHOW pPalOOTHI, y oOydaromerocss (GpopMupyercs
1eniecoo0pa3Hoe IJIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM pa3BUBATH YMEHHS H
HaBBIKM B YCBOGHHMU U CHCTEMAaTH3allMH MpUOOpeTaeMbIX 3HAHWUN, 0OECTIeYMBAET BBICOKUI YPOBEHb
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yCIIEBAEMOCTH B MEPHOJ O0YUYEHHS, IOMOTAET MOJyYUTh HABBIKM TOBBIIICHUS MPOPECCHOHATHHOTO

YPOBHS.

Meroauueckumu MaTepuagami, HAIPaBJIAIOILAMHU CaMOCTOSITEIIbHYIO paboty
00y4aroMXxcs ABIAIOTCS:

—  y4eOHO-METOIMYECKUI MaTepua 1o AUCLUILIMHE;

— METOAWYECKHE YKa3aHWS 1O BBITIOJHEHUIO KOHTPOJIBHBIX paboT (M1l 00ydaroumxcs 1mo
3a04HOH popme 00yueHus).

MeToauueckue YyKa3aHUsi ISl OOYYAIONIMXCS 10 TNPOXOXKIAEHHI0 TPOMEKYTOUHOM
arTecTamuu

IIpomexxyrounas arrecranus 00yJaroImxcs [peaycMaTpuBacT OLICHUBaHUE
MIPOMEXYTOYHBIX M OKOHYATEIBHBIX PE3YJIbTATOB OOy4eHHs 1o aucuuiuinHe. OHa BKJIIOYAcT B
ceost:

— 9K3aMeH — (hopMa OICHKH 3HAHUH, MOJYYEHHBIX OOYYAIOIIUMCS B MPOLECCE HU3yUCHHS
BCEHl MUCIUILIMHBI WA €€ YaCTH, HABBIKOB CaMOCTOSITEILHOU pabOThI, CIOCOOHOCTH MPUMEHSThH UX
JJIA peHICHI/IH HpaKTI/I‘-ICCKI/IX 3a1a4. 3K3aMCH, KakK HpaBI/IJIO, HpOBOIII/ITCFI B HepI/IOI[
AK3aMCHAIIMOHHOM CECCHMHM W 3aBEpIIACTCS AaTTECTAllMOHHOW OICHKOW «OTJIMYHO», «XOPOIIOY,
«YIIOBJ'IGTBOPI/ITCJII)HO)), ((HGYIIOBJICTBOPI/ITCJH)HO».

CucremMa OIECHOK TMPH MPOBEACHHH MPOMEKYTOUYHONW ATTECTAllMH OCYIICCTBISACTCS B

coOoTBeTCTBUM ¢ TpeOoBanusMu [lonokenuit «O TekylleM KOHTpOJIE YCHEBAaEMOCTH U
IIPOMEKYTOUHOM arrectaiu  cryneHToB ['YAIL, oOyuaromuxcs 10 HOporpamMmbl  BBICIIETO
obpazoBanuss» u «O MOIYJHHO-PEHTHHIOBOMH CHCTEME OIICHKHM KadecTBa Y4eOHOH  paboThI
ctyneHToB B ['YAID».
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