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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenunss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hampasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K peIIeHUI0 3a1ady MpodeccHOHANbHON [eATENbHOCTH CIEAYIOUIMX THIOB: MPOU3BOACTBEHHO-
TE€XHOJIOTUYECKU, HAYYHO-UCCIEA0BATEIbCKUMN.

Heap mucuMnauHbl — chOPMHUPOBATH Y CTYACHTOB CUCTEMY (YyHIAaMEHTAIbHBIX 3HAHMIA,
HEOOXOIMMBIX ISl TIOCIEAYIONICH MOATOTOBKH OakaniaBpa, CIOCOOHOTO K 3(()EKTHBHOMY PEIICHUIO
MPAKTUYECKUX 3aJa4  CeJIbCKOXO3AMCTBEHHOTO IMPOM3BOJACTBA, a TaKkKe CIIOCOOCTBYIOIIMX
JalbHENIIeMy Pa3BUTHIO TUYHOCTH.

3agayu AUCHMILINHBI:

— UW3YYHTh OCHOBHBIC (DH3WYECKHE SBJICHHS, OBJIANCTh (DYHIAMCHTAIBHBIMUA ITOHSATHSIMH,
3aKOHAMHU U TEOPHSIMH KJIACCUYECKOM U COBPEMEHHOU (PU3UKU;

— c(opMHUPOBATH OCHOBBI HAYYHOI'O MUPOBO33PEHUSI U COBPEMEHHOT'O (PU3HUECKOT0 MBILICHHUS;
O3HAKOMHUTBCSI C HAY4YHOW ammaparypoil M Metofamu (U3NYECKOTO HCCIEAOBaHUs, MPHOOPECTH
HAaBBIKU TIPOBEICHMS (PH3UICCKOTO IKCIICPUMEHTA;

— HayuyuThCSA BBIACIATH (PU3UYECKOE COJepKaHMEe B MPUKIAAHBIX 3a7adax Oymyuieu
NeSITENIbHOCTH;

— OBIIQIETh METO/IaMU PEILICHUS HH)KEHEPHBIX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPHI HX JOCTHKeHH i
OIIK-1 Crocoben pemath THIOBBIE 3aqaudl MPOQPECCHOHATBHON AEATENHbHOCTH HAa OCHOBE 3HAHHIA

OCHOBHBIX 3daKOHOB MATEMATHYCCKHUX H CCTCCTBCHHBLIX HAYK C HNPHUMCHCHHEM I/IH(l)OpMaIII/IOHHO-
KOMMYHHUKAIIUOHHBIX TCXHOJIOT nit

Kon u
HAaHMEHOBAaHHE
HHAUKATOpa ®opmupyemsie 3YH
JOCTHKCHHS
KOMITETCHIIMH
N-1 onk-1. 3HAHUS OOyyaromuiics JT0JKEH 3HATh: OCHOBHBIE 3aKOHBI
Hcnonb3yer €CTECTBEHHOHAYYHBIX JUCIUIUINH ((DU3UKH) TSI pELICHHS
OCHOBHBIE 3aKOHBI CTaHIAPTHBIX 3a/1a4 B COOTBETCTBUH C HAIPABIEHHOCTHIO
€CTeCTBEHHOHAYYH npoeCCUOHATIBHOMN JIeATETLHOCTH
BIX JTUCIUTIINH TS —(b1.0.10-3.1)
pelieHHs
CTaHJAPTHBIX YMEHUS OOyJaromuiics 0/DKEH YMETh: UCIO0Ih30BaTh OCHOBHBIC
327124 B 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILTUH ((PU3NKN) IS
COOTBETCTRHUM C peIIeHHsI CTaHIAPTHBIX 3a/1a4 B COOTBETCTBHH C
HAIABJIEHHOCTBIO HAIMPaBJICHHOCTHIO IPOPECCUOHATBHOM e TEITLHOCTH
podecCHOHATBHO - (b1.0.10-Y.1)
U IeATeIbHOCTHU v
HaBelkK | OOydarOUHMiiCs JODKEH BIIAICTh: HABBIKAMMU:
WCIIOJIb30BAHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIUILIUH ((DU3UKH) ISl PEIICHHS
CTaHJIAPTHBIX 3a/1a4 B COOTBETCTBHH C HAIIPABJICHHOCTHIO
pohecCHOHATEHOM e TEILHOCTH -
(b1.0.10-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Hucnurnmuaa «Pu3rka» OTHOCHTCS K 0053aTeIbHOM 4YacTH OCHOBHOW MpodeccHOHaTbHOM
o0pa3zoBaTenbHON MPOrpaMMBbl OaKaaBpuaTa.

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

OO0beM AUCHUILUIMHBI COCTABIIACT 9 3a4eTHBIX eauHHUIl, 324 akaJeMHYecKuX Jaca. (ucuumimaa
u3yuaercs B 1, 2 cemecrpax.

3.1. Pacnpenesienne 00beMa AUCUMIJIMHBI 10 BUAAM YUeOHOH padoThl

Buy yaeOHo# paboTh KonmvectBo yacoB

KonrakTHasi padorta (Bcero) 26

B ToMm umcne:

Jlexuuu (JI) 12
[Ipaktuueckue 3ausarus (I13) 4
Jlabopartopusie 3ansTus (JI3) 10
CamocrosiTesibHast pa6ora odyuawumxcs (CP) 280
KonTtpoJsb 18

Hroro 324

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam

B TOM UHUCIJIC
KOHTaKTHas pabora
0
No 5
TOMbL HaumeHnoBaHue paszjena u TEMbI Bcero CP .
)
4acoB JI JI3 113 z
N7
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJIIpHAast
W3UKa U TEPMOIMHAMHUKA.
1. | @ PMOZL . 100 4 | 2 | 2 92 x
3JIEMEHTBI CTATUCTHYSCKOM
¢buzukn
9 DIIEKTPUYECTBO U
' MaraeTusm. Komebanus u 103 4 6 2 91 X
BOJTHBI




Onrtuka. KBantoBas ¢usuka.
®u3nka aToma. JIEMEHTHI
¢u3uKK TBEpAOro TENA.
Snepnas ¢pusuka.
dusnueckas KapTHHA MUDA.

103 2 4 - 97 X

Kontposnb 18 18

HToro 324 12 10 4 280 18

4. CTPyKTYpa ¥ cojiep:KaHue TUCIHUIIHHbI
4.1 Conepxxanue 1M CUUIITHHBI

Pa3nea 1. Mexanuka, Mosieky/asipHasi pU3MKa M1 TEPMOAUHAMHUKA

BBenenne

[Ipenmer ¢usuku. Merton no3Hanusi B Gu3MKe. DKCIEPUMEHTHI M TEOpUHU. POJb MareMaTHKH.
@usnueckue 3akoHbl. IlonsTue Qaxrta B ¢usuke. Mogenu. Ilpsmble n oOpaTHble 3a1a4u (U3UKU.
PasmepHoCTH (DM3NYECKUX BETUYMH.

Kunemarnka

JlBmkeHne kak riaBHas (opma cymecTBoBaHUS marepuu. IIpoctpanctBo u Bpems. CriocoObl
ONMCAaHUs COCTOSHUA Tena W cucreMsl Ten. CucTeMbl OTCueTa M KOOpAMHAT. Ponb M NpUHLIMIIBI
BbIOOpa cucteM koopauHat. CTeneHn cBOOO/IbI, MHBAPHAHTHBIC CBOWCTBA YMCIIA CTETIEHEH CBOOOIBI.
TpexmepHOe 1 MHOrOMEpPHOE IPOCTpaHCTBA. MaTepuanbHas TOUYKa U paclpOCTPAaHEHUE 3TOM MOAEIN
Ha MHOTOMEpHBIN citydail. TpaeKTopust 1 MUpOBasl JTUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE Kak
npousBojHble. IlocTymaTenbHOe M BpamjaTeIbHOE [BMKEHUS KaK OCHOBHBIE BH[Bl JIBUKCHHI.
VYTroBbIe CKOPOCTh U YCKOPEHHE, HOPMaIbHOE U TaHT€HLIMaJIbHOE yeKOopeHus. CKOpOCTh U YCKOPEHHE
B MHOT'OMEPHOM NPOCTPAHCTBE. MHEpLHMAbHBIE CUCTEMBI U PABHOIIPABHOCTD ITOKOS M PABHOMEPHOT'O
psIMOJIMHEHOTO ABMKeHus. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [Ipeobpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JABMIKEHUH HMHEpIMaIbHbBIX
cucreM. IIpeoOpaszoBanust JlopeHia M penaTUBUCTCKOE CIIOKEHHE cKopocTeil. MHTepBan Mexay
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuna u macca, cynepnosunus cui. [lepseiii u BTopoil 3akoHbl HproTOHA. YpaBHEHUS IBHKEHUS,
pOJIb HAYAJIBHBIX YCIOBHM, NMPUHLMN JAeTepMUHU3MA. [IpuMepbl pelleHus ypaBHEHUN JBHKCHUS.
JIBUM>KEHHE Tell B IOJIE CHUJI TSATOTEHMs, SBJIEHUE HEBECOMOCTH B CIIyTHHMKaxX. /[uHamuka ciensmmx
cucteM. Mmmynbc, 3aKOH COXpaHEHHs HMITYJIbCa I MEXAaHWYECKOM CHUCTEMBI, TPETUM 3aKOH
Herotona. BzaumopeiictBue ten uepes nose. OOmas GopMyInpoBKa 3aKOHA COXPAaHEHHUS MMIYJIbCA.
Kunernueckast sHeprus mMatepuanbHON TOUKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMIyibca. PaboTa
U TOTeHIMabHas sHeprus. Paborta mepemenieHns MaTepualibHOW TOYKU MO KPUBOJIMHEHHOMY MYTH.
[loTeHnmanpHple  CWJIBI, BBEICHWE IIOHATUS IOTEHLOMAda U1  B3aWMOJCHCTBYIOIIMX  Tell
[TorennuaneHast (yHKIMS, TOTEHIMAIbHAS OBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIMAIBHON
¢byukuu. [loTeHnuanpHas siMa U ycJIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXXHOCTH paBHOBecHs
CUCTEMBI B3aMMOJEHCTBYIOIIMX CTaTHUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHumn
IUIOTHEHIIeH yMakoBKH M OOBSCHEHUE MPOCTPAaHCTBEHHBIX (opM KpuctayioB. KoHdopmannoHHbIN
aHaJn3 MoOJeKyld. MoMeHT cuibl. J[MHaMuKa BpalieHWs TOYKHM W Tela BOKPYr IOCTOSHHOM oOcw,
MTOHSATHE O MOMEHTE MHEPUUU MATEPHUAIBHOM TOYKM W Tela. Y PaBHEHHME JABWIKECHUS BPAILAIOIIETOCS
BOKPYTI HEMOJBMKHOU OCHU Tesla. MOMEHT UMITYJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETUYECKOU SHEprueil
BpalleHusA. M3MeHeHne MOMEHTa MHEPLHH TeNla IMPH MEPEeHOCe OCH BpalleHHs. ['JIaBHbBIE MOMEHTBI
MHEpPLUHUH U YCTOWUYMBOCTH BPAIIECHUS TEll. 3aKOH COXPAHEHHS MOMEHTA HMMITYJIbCa TeJa U CHUCTEMBI
Ten. OCOOEHHOCTH KOHCTPYKIIMH BepTOJieToB. ['mMpockombl M ux mpuMmeHeHue. lleHTp Macc u
YpaBHEHUE €ro JBWKeHUs. Paznienenne nocTynaTenbHbIX U BpalllaTeIbHbIX IBUKEHUIN TBEPIOTO TENA.



[Tapa cun. Cuctema ypaBHEHHI ISl IBUKEHHUS TBEPJOTO Teja U €ro KUHETUYECKas SHEpPrus. 3aKOH
COXpAHEHHUs SHEPTMU U €ro CBs3b C PABHOMEPHOCTHIO TEUYEHHUS BpeMEHHU. [[BUIKEHHE CHUCTEM CO
MHOTUMHU CTerneHsMu cBoOo bl DyHkIMs Jlarpanxka u ypaBHenus Jlarpanxka. [IpuHuun HauMeHbI1Iero
JICUCTBUA.

JAunHamuka 00JbIIKX CKOPOCTENH

[Tpuniun otHocUTENbHOCTH B (pusmke. PenstuBucrckuil umnynbe. [IpeoOpazoBanue sHEprm-
nMItynbca. Macca U ee CBsI3b € dHEpruei Mnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMoJieiicTBus dacteid. HeagmutuBHOCTh Maccel. JlepekT maccel u sHepretuka. Kunernueckas
SHEpPIrUsT B PEISITUBUCTCKOM MEXaHUKE. YpaBHEHUE JIBH)KCHHMS MAT€pUAIbHOM TOYKHM B
PEIATUBUCTCKON MEXaHHWKE. J[BMKEHHE MaTepUaIbHOW TOYKHM MOJ JCHCTBHEM ITOCTOSHHOW CHJIBL.
CkopocTh CB€Ta Kak IMpelelibHas CKOpPOCTh. YacTuipl ¢ HyJIeBOM Maccol mnokos. IlpuHumn
SKBUBAJICHTHOCTH M TEOPHS IIPOUCXOXKICHUS CUJT BCEMUPHOTO TATOTECHHUSL.

KoJie0anus 1 BOJIHBI

Konebanuss kak 4YacTHbBIM ciydail IBUKEHMs, YCJIOBHUS IIOSBICHHUS KojeOaHUU. YpaBHEHUE
IBUKCHHSI TPYXKHHHOTO MasTHHKA M ero pemeHue. [‘apMoHnueckoe koinebaHue U €ro
XapaKTEePUCTUKU. Y paBHEHUE IBMKEHUSA (PU3NYECKOTO MASTHUKA U €ro PEIICHHE, MaTeMaTHYeCKU
MasiTHUK. DHEprusi TapMOHMUYECKUX KoseOaHuil. BeIHyX/IeHHbIE KOleOaHUsl U SIBICHHUE PE30HaHCA.
Pe3zonanc kak mposiBiaeHue Oudypkanuu. ABTokoieOaHus. [Ipumepsl MpoOsSBICHHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B JKMBBIX OpraHu3Max U TexHHKe. Pe3oHaHCHas mepepaya SHEPTUU B
CHUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNpyrux cpenax, JMHEHHbIC, TOBEPXHOCTHBIC
U 00BEeMHBIE BOJHBI, TONEPEUHbIE U MPOJOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHUE U chepuuecKkue
BOJIHBI. AHAJIMTUYECKAsl 3amuch Oeryiiel BoiaHbl. BonmHoBoe ypaBHenue. [lepenoc sneprum Oeryieit
BostHOM. CroxeHue konebanuid u BonH. KorepeHTHbIE UCTOYHHKHU BOJIH. MHTepdepeHuus BOIH OT
TOYECUHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CJIOBHS TOSBJICHUS MAaKCUMYMOB U MHUHUMYMOB. ClokxeHUE
KpyroBeIx u chepudeckux BonH. [locTpoenune (poHTa BONHBI MO MpUHIUNY [loiireHca, MoBeACHUE
(dbpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BosH. [Ipunmun depma. Beisog
3aKOHa MPEJIOMJIEHUS BOJIH Ha TPaHUIIe IBYX cpell Ha ocHOBe npuHiuna @epma. [punnun depma kak
YaCTHBIM CIIy4ail oOIIero MmpuHIMIIa MUHUMAaKca. [losBieHHEe OTpa)KEHHBIX BOJH B HEOTHOPOIHBIX
cpenax, CI0KEHHE BCTPEUHBIX BOJIH U 00pa3oBaHHE CTOSIUMX BOJNH. [lepexomaHoe cocTosiHUE U BpeMs
penakcauuu. CBsI3b JJMH CTOSYMX BOJH C pa3MepaMu Cpelibl, TUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBaHue. YnpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTUYECKO U MOJIEKYJISIPHON (pU3MKH

MUKpPOCKOTIMUECKHE W MaKpOCKONMYECKHE sBIEHUs. MaeanbHbli ra3 Kak CTaTHCTHYECKas
cUCTeMa MHOIMX yacTull. /laBieHue, o0beM U TeMIeparypa raza Kak 000OIEHHbIE XapaKTepUCTUKU
cocTosiHUS ra3a. PaBHOBECHbIE W HEpPaBHOBECHBIE COCTOSIHMS Traza. OOpaTtuMbie U HeoOpaTHMbIe
nporeccel. [[uarpamma maBieHUE-00beM. ODKCIIEPUMEHTAIBHBIE Ta30BbIE 3aKOHBI, 00O0OIIEHHBII
ra3oBblil 3aKOH (YpaBHEHHUE COCTOSHUA UJEaIbHOrO ras3a). BoIBOJ ypaBHEHHUS! COCTOSIHUS UI€ATbHOTO
raa Ha OCHOBE KMHETHYECKMX MpeacTaBieHUd. OU3NYECKUN CMBICT TOHSATHUS TEPMOJIMHAMUYECKOMN
Temneparypel. Pacmpenenenue »Heprum mo cremneHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
bonsnimana, Gapomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us gepes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHWE M €ro pojib B IKUZHEACITEILHOCTH pPACTCHHIA.
Tennonepenaua. BuyrpenHee TpeHue. BoipaskeHue HepaBHOBECHBIX IPOLIECCOB uepe3 00OOIICHHbIE
TepMoauHamMuueckue cuibl. CooTHomeHne B3auMHocTu OHcarepa. PeanbHble ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpUTHYECKash TOYKA, pealbHbIE HW30TEPMbI, CXKIWKEHHE Tra3oB. @DIyKTyauuu |
camoopraHu3zais npu (Gpa3zoBoM Mepexoje ra3-KuIAKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSHKEHHUE B
KHUIKOCTAX, OXJAXKICHHE >XHAKOCTH TPH HCHAPEHHH, TEPMOPETYISIIUS PACTEHUUW W S>KHUBOTHBIX.
CmaumBaronye 1 HecMavuBaroIue xuakoctu. Kanumspasie ssinenwus, popmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHI

[lepBoe Hayamo TepMOJMHAMUKH, W30MPOIECCH, aAMa0aTHUYECKHUI MPOIECC, OXJIAKICHUE Ta30B
npu aanabaTUYecKOM pacHIMPEHUH U TOJy4YeHHe HU3KHX TemrepaTyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopus TEINIOEMKOCTEN, MPUUMHBI OTKJIIOHEHHUSI PEAIbHBIX TETIOEMKOCTEH Kak
(GYHKIIUM TeMIiepaTyphbl OT pe3yJbTaToB Kiaccuyeckoi Teopun. PaboTa uueanbHOro ra3a B pa3inyHbIX
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nporeccax. ObparuMele U HeoOpaTtuMmble UKIBL. TernoBele MamuHbl ¥ UK KapHo, BTopoe Hadano
TEPMOAMHAMMKU. KOMIpECCHOHHBIE XOJIOAWJIBHUKM U  TEIUIOBBIE HACOCHl. OHTPONMS  Kak
TepMoAMHaMHueckuil noreHuuan. dopmyna Ui 3HTponUM HaeanbHoro rasa. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONHMHM KaK TEPMOJMHAMUYECKOTO TNoTeHIHansa. CBs3b HHTPONUHU C
MHUKPOCOCTOSIHUSAMU UJ€aIbHOro raza. CTaTuCTUYECKOe TOJIKOBAHHE SHTPOIUU. DHTPONHUS U CTENEHb
BbIpoXKAeHUsI cuctembl. Dopmyna bompivana. DuTponus u uHGOpManus. Bo3pactanue sHTpornuu
IIpY HEoOpaTHMBIX IpoLlecCax Ha NpPUMEpPEe BBIPABHHMBAHUS TEMIEpaTypbl JBYX HaxoOJsIUXCA B
KOHTAKT€ HarpeThIX TEJ WM MpU BbIPABHMBAHWU JABJICHUN B JIBYX 4HacTAX cocynaa c razom. llepsoe u
BTOpPOE Hauaja TepPMOJUHAMMKH, U KUBble opraHusMel. [loHATHE O TepMoaMHaAMHUKE HEOOpPaTHMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIUS B CHUCTEME OpPraHu3M - OKpyJKarolas cpeja.
ITpon3BoACTBO SHTPOIINU B HEPABHOBECHOM cperie u Teopema [Ipuroxuna.

Pazjen 2. DjeKTpu4ecTBO U MArHETU3M

JJIeKTPHYeCKHE U MATHUTHBIE SIBJICHUSI

[lonsiTe O mMONSAX, MOJS CKAISIPHbIE M BEKTOPHbIE. XapaKTEPUCTHUKU BEKTOPHBIX MOJIEH:
HaNpsHKEHHOCTb, MOTOK, LUPKYJSALMS, CUIOBbIE JMHUM BeKTOpHOro mnois. Cymneprnosuinus Mose,
3apsi/ibl, 3aKOH COXPAHEHUs 3aps0B.

B3aumMoneiicTBre HENOABM)KHBIX U IBUXKYIIUXCS 3apsAoB, OU3HMUECKUI CMBICT MArHUTHOTO TOJISL.
[Tone Toueunoro 3apsana (3akoH Kynona) u cucremsl 3apsiioB. [lone gumnons. DiekTpocTaTudyeckoe
[oJie MOJIEKYJIbl M XMMHYeckue peakiuu. MHTerpanbHas ¢opma 3akoHa Kynona, teopema ['aycca
(mepBoe ypaBHeHne MakcBesuia). BeiBoa hopMmyn Ui HAPsDKEHHOCTH JJIEKTPOCTATHYCCKUX TOJICH
3apsDKEHHOr0  MPSMOrO  MPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepemerieHus 3apsaa B
ANEKTPOCTATUYECKOM  II0Jie, IIOHATHE MOoTeHIuana. Bropoe ypaBHeHue MakcBemna Ui
JIEKTPOCTATUKU B HHTErpajbHON (opMme. DieKTpHuecKass €MKOCTb OJHOIO IMpPOBOJHUKA U JIBYX
IIPOBOJHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsA]Ke KOHJIEHCATOPOB. DHEPIHsl 3JIEKTPOCTATUYECKOIO
noyids. M3MeHeHne HamnpsyKEHHOCTH  JIEKTPUYECKOrOo IMOJIA TP BBEACHMM  JUDJIEKTPHKA,
MOJIAPU3YEMOCTh JAMAJIEKTPHUKA, TUAJIEKTpUYEcKas MPOHUIIAEMOCTb. V3MeHeHHe IUAIEeKTPUYECKON
MIPOHUIIAEMOCTH MPH XMMUYECKUX PEAKIMIX U MCIIOJIb30BaHUE ATOT0 3 dekra. DIeKTpUIecKoe mose
B NpoBojHUKax. [IoHsATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKAa M CWJa TOKa, IuddepeHunnaibHas
¢opma 3akoHa Owma. IlepBoe mpasuno Kupxroda. IlpuunHa nosiBIeHUs] 3JIEKTPUYECKOTO TOKA B
MIPOBOJHUKE, PU3NYECKUI CMBICI MOHSATHS CTOPOHHUX 3JEKTPUUECKUX cuil. BeiBoa 3akoHa Oma ass
Bceil nenu. Bropoe nmpasuno Kupxroga. MarautHoe nosie npsMoro Toka, 0ObsICHEHHE €ro MOsBICHUS
Ha OCHOBAaHMM DEISTUBUCTCKUX NpeJcTaBieHUi. VIHTerpanbHble ypaBHeHHMs MakcBemia ais
IIOCTOSIHHBIX MAarHUTHBIX MOJel. [IpuMmepbl BBIYMCIEHUS HANpPSHDKEHHOCTEH MAarHUTOCTATHYECKHX
noneit. 3akon buo-Casapa-Jlamnaca. Bzaumoneiicteue noneit u 3apsinoB (ToxoB). @opmyna JlopeHiia
JUI CUJIBI, NEHCTBYIOIIEH Ha 3aps] CO CTOPOHBI JJIEKTPUUYECKOTO M MarHUTHOro mnosed. ITpuHnmn
NEHCTBUSL Macc-CHEKTPOMETPOB U HX TPUMEHEHHs] B XUMUU. VHAYKIMOHHBIE —SBJICHMUS,
TpaHchopmaropsl, (u3Myeckre MNPUHLUMNB UX JeiictBua. Okcrparoku. [lomHas cucrema
WHTETPAIBHBIX ypaBHeHMH MakcBemna. CMBICT 4YIE€HOB CHUCTEMBI ypaBHeHMM MakcBena,
OINMCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHMSMM DJIEKTPUYECKMX W MArHUTHBIX BEIMYUH BO
BpeMeHH. B3auMOCBS3b AMEKTPUUYECKUX U MAarHUTHBIX IEPEMEHHBIX MOJIEH, SIEKTPOMarHuTHOE 0JIe U
n3nyuenue. Ilons naBwkymmxcs 3apsanoB. M3iydeHne >I€KTPOMarHMTHOIO I0JsI HEPABHOMEPHO
nBuKyumMest 3apanom. «Ilapagokey aToma.

Pa3nea 3. OnTuka u aromMHast pusnka

DJIEKTPOMATHUTHOE U3JIyYeHHe H ONTHKA

CB00O0/IHOE DIIEKTPOMArHUTHOE MOJIE U €ro CYIIECTBOBAHUE B BHUJIE DJEKTPOMATHUTHOW BOJHBHI.
[TonepeyHOCTh AMEKTPOMArHUTHBIX BOJMH. CKOPOCTH PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenus. lllkana snekrpoMarHuTHBIX BOJIH. CIIOCOOBI T€HEpAllMi M UCIOJIb30BAHUE B
HayKe U TEXHHUKE BOJIH PA3JIMYHBIX YacTOT.

SIBrieHus1, onMCHIBaeMble BOJHOBOM Teopueil cBera. MHTepdepeHIys cBeTa, YCIOBUS MOSBICHUS
CTaTU4ECKON HHTEpPEPEHIIMOHHON KapTUHBI, MHTEpQEpEeHIMs] NpU pa3/eleHud (POHTA BOJIHBI,
MIPOCBETIICHUE ONTUKHU, UHTEp(EepOMETprl U HX Hcmoiib3oBaHue. Dypre-cekrpomerpsl. [lonarue o
ronorpapuu. Jdudpakuus, nudppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMAHUTHBIX BOJH M CBS3b
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pasmepa u(dpaKIMOHHOTO TIIsITHA C pasmepamu  peduiekTopoB. (OCOOCHHOCTH OpraHHU3aIud
PaIMOIOKAIIMOHHOM CITy>KOBI. YCIIOBHSI IepexoAa OT BOJIHOBOH ONTHKH K T€OMETPUYECKOH. 30HBI
®penens, 30HHas acTuHka OpeHens Kak GOKyCUpYyrOIUi 31eMeHT. JudpakinonHas pemerka Kak
THMCTIEPTUPYIOIIAsi CUCTeMa. AHallM3 COCTaBa CBETa MO JUIMHAM BOJIH. PeHTreHoBckas nudpakuus,
HoHATHE 00 00paTHBIX AU(PPAKIMOHHBIX 3a7jadyaX, PEHTTEHOCTPYKTYPHBIM aHalu3 U €ro 0COOEHHOCTH
NPUMEHUTEIbHO K Ononornyeckum oObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JudpakmoHHBIN Ipeaesn pa3penaroneil cnocoOHOCTH ONTHYECKUX TPUOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPHYHBIX BOJHAX, Pa3/IeICHUE SHEPTUU Ha TpaHULIe pa3jaena ¢as,
PE30HAHCHBIN XapakTep B3aUMOACHUCTBUS CBETa U BelecTBa. Jlucnepcus, KIaccu4eckoe 0ObsCHEHUE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI MAJaloOIIEro cBera. SIBieHue
JBOMHOIO JIy4enpeloOMIICHUS, MTOJIApU3aLus CBeTa KpUCcTauIaMy. [10sIpu30BaHHbII CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIIb30BAHNUE SBJIEHMSI BpAIICHUS IUIOCKOCTH MOJIApU3allUd B
MoJieKyJsipHOi 6nonorun. ®oro3ddexr u kBaHToBast npupoja ceeta. Kpyr siBaeHuH, 0ObICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B OMNTHKE. J[BONCTBEHHOCTH
IPUPOJBI CBETAa. 3aKOHBI IOIVIOIIEHHMS CBETa, IMOHATHE O HeJuHEeHHbIX 3¢dekrax. OCHOBHBIE
AJIEMEHTHI KOHCTPYKIIUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBUCHMOCTh OCBEIIEHHOCTH
OT BHJIa OCBETUTEIICH.

KBanToBas puzuka. ®u3zuka aromMa u 3jieMeHThbl (U3MKHN TBEPIOr0 Tejaa

OcoOeHHOCTH TOBEJCHUS MHUKpo4YacTUl. [IpMHIMIIBI ONMMCAaHWS TOBEACHHS MHUKPOYACTHII,
BOJIHOBass (DYyHKIMS, COOTHOIIEHHE HeompeneneHHocTe, BonHa 1ne bpoins. [loctynarer bopa.
Vpasuenue [llpenunrepa (BpeMEHHOE W CTAallMOHAPHOE), (DU3UYECKUU CMBICI BXOJIAIIMX B HETO
wieHoB. Pemenue cranumoHapHoro ypaBHeHusi IlpeauHrepa mains 4YacTHIbl B OJHOMEPHOM
IIOTEHIMAIBHOM SIIMKE M YacCTULbI HAa OKPYKHOCTH. YCIIOBUs IIOSIBJICHUS KBAHTOBBIX SBJICHUM.
Bnusinue macchl u o0iacTé JOKanM3alMM YacTull. /[BymepHas MOTEHIMalbHAs siMa, BBIPOXKIICHUE
KBaHTOBBIX COCTOSIHUM M CHATHE BbIpOoXKJieHUs. [loTeHnanbHas sMa KOHEUHOM TITyOMHBI U BIMSHUE €€
ryOMHBl M IIUPUHBI HAa YPOBHM SHEPrUM 4YacTUIbl. BO3MOXHOCTH JOKaIM3allMd YacTHIBI B
npoctpanctBe. TyHHenbHBIA 3¢ dext. 3anonHeHue ypoBHed W npuHuun llaynu, momHas sHeprus
COBOKYITHOCTH DJIEKTPOHOB B KBAHTOBOW CHCTEME. YPOBHU DHEPIHHM B aTrOMe€ BOJOPOJA, NEPEXO.bI
MEXIy ypOoBHAMH. VHIMBHIYyalbHOCTh CIIEKTPOB aTOMOB M SMHCCHOHHBIN CIIEKTPAJIBHBIA aHAJIN3.
Merammndeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPpeNslUHM LBETHOCTH BeulecTBa M 3¢ dekra
CONPSKEHMSI XUMHUUYECKHUX CBsI3el B MouieKysax. HopmanbHas M MHBEpPCHAs 3aCEJIEHHOCTh KBAHTOBBIX
coctosiHui. Iloryomenue, cnoHTaHHOE M BBIHYXJEeHHOe u3nydeHus. Koadouiuentsl DitHmTelHA.
®opmyna Ilnanka. ¥Ycunenue cBeta npu IPOX0KICHUH Ye€pe3 MHBEPCHO 3aceleHHyro cpeny. [lonarue
0 J1azepax.

®duznyeckas NpUpPoa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TOSBICHUS MPOCTPAHCTBEHHBIX (opM Mousekyn. [IpuHumn
MaKCHMaJIbHOTO MepeKpbIBaHus. BHyTpeHHee BpaleHle B MOJIEKYJaX U €ro posib B OMOXUMUYECKUX
peakuusx. J[BukeHue 4yacTul] B MHOTOATOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISIPHON CHEKTPOCKOIMUH.
CumMMeTpHsi MOJIEKYJ U MOSBIIEHUE MPaBUII 0TOOpA.

@DOTOXMMHUYECKHE pEaKIMM U OCOOEHHOCTH TIOTEHIUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX 3JIEKTPOHHBIX COCTOSIHMM B MoJsiekyiax. Pacmaa monekyn npu (OoTOBO3OYKIACHUSX.
dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT SHEpruuM mHpu ¢GoTocuHTe3e. 30HHAS CTPYKTypa
JJIEKTPOHHBIX COCTOSIHUM KPHUCTAJUIOB. 3allOJIHEHHBIE W HE3allOJIHEHHBIE 30HBI. YPOBeHb Depmu.
ITpoBOTHUKH, MTOJTYTIPOBOJAHUKU U TUAIEKTPUKH. OCOOEHHOCTH MPOBOAMMOCTH B TOJTYIPOBOJHHUKAX.

Anepuas pusuka

CucremaTrka 3J€MEHTAapHBIX YacTHUIl. 3aKOHBI B3aUMOINPEBPAIEHUN YACTHIL, SIACPHBIE PEaKIIHH,
nedext maccel. CTpoeHue saep, AAepHble CUIIbl, YCTOMUMBBIE U HEYCTOMYMBBIC Spa, €CTECTBEHHAS U
HCKYCCTBEHHAas PaaOAKTUBHOCTb. 3aKOHBI PaauoOaKTUBHOTO pacnaza. [TpuHIMITBI
pPalMOaKTUBALMOHHOTO aHanu3a. «MedeHble» aroMmbl B Ouonoruu. [lyTw HMCmosib30BaHuUs sIEPHOM
SHEPTHUH.

du3nyecKass KAPTUHA MUPa



[Tonstue o0 »BomonuK B (U3MKE, OMOJOTMM W JPYrMX HaykaxX. [IpoTHMBOMOJIOKHOCTH
HaIpPaBJICHHOCTEH 3TUX ABOJIOIMOHHBIX MporieccoB. [TyTu mpeogoneHus mpoTHBOPEYHSL.

Bpewms B kiaccudyeckoMm mupe. Poib mepuonveckux U HeepHOANYECKUX MTPUPOTHBIX MPOILIECCOB
B (OPMHpPOBAHMUU TOHATHS BpPEMEHHM. VIHBApHMAHTHOCTh MPOCTEUIINX (PU3HMUECKUX 3aKOHOB
OTHOCHTEIIFHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MTPOIECCHI B CIIOKHBIX CUCTEMaX M IMOSIBIICHUE
cTpenibl BpeMeHU. Porb ciaydaiHbIX (akTopoB B (OPMHPOBAHHUU CTpesbl BpeMeHHu. DimyKryamuw,
MOSIBIICHME CaMOOPTaHU3allik B OTKPBITHIX CHCTEMax H IepepacTaHue (QIyKTyaluu B
Makpockornnyeckuii 3¢ ¢pexr. Ponp Oudypkanmii. [loBeneHne SHTpONUU B OTKPBITHIX CHCTEMaXx.
[TpuHIUT TOTIOJIHUTENFHOCTH U €r0 BCEOOUTHOCTh. VICnoap30BaHne MOEICH SBICHHI U O0OBEKTOB B
mporiecce NO3HaHUs KaK CIEACTBHE MPUHLIUIA TOTONMHUTENbHOCTH. OOpaTHbIe 3a1a4l, CyObEKTHBHBII
dakTtop mpu ux permieHud. OrpaHUYEHHOCTh MPHHIMIA JIOKA3aTeIbHOCTH B Hayke. [IpuHIum
COOTBETCTBHS, HaONoJaeMble M HeHaOJogaemMbple BelMMYMHBI B ¢usuke. TpeboBaHus K
dbopmMupoBaHHI0 (PHU3UYECKUX Teopuid. PacmmpeHHOe TIOHUMaHWE MPHHIWINA JICTEPMHUHU3MA.
CrayvaiiHoe ¥ 3aKOHOMEPHOE B MPUPOZE M IpeAebl MPUMEHUMOCTH HAayYHOTO MporHo3a. HaydHerii
MPOrHO3 B HayKe 00 obmiecTBe. Pu3nka u kudepHetuka. Crnesiyue CUCTEMBI U YIIPaBlICHUE.

4.2. Cogepxanme JeKIMI

Ne KommaectBo
Coneprxanue JeKIuH
/11 JacoB

1. |DOBomromuss W COBpEMEHHBbIE MoOjaenu (U3NYECKOH KapTHHBI  MHDA. 2
CoBpemeHHass (u3MKa Kak KyJbTypa HaOJIOAEHHH, MOJCIUPOBAHUS,
HKCIEPUMEHTATBHOTO HCCICIOBAHUS U KOJMYECTBEHHOTO IMPOTHO3WPOBAHMS
aBleHU  npupoabl. Ponp  Gu3MKM B pa3sBUTMM  TEXHUKH U
arponpoMBIIIICHHOTO TPOU3BOJACTBa. KuHemaTtnka MarepuaabHOH TOYKH.
KoopaunaTtHbeiil mMeron onucanus aBuxkeHui. KuHemarmueckoe ypaBHEHUE
JBIDKEHUS W ONpejessieMble 10 HEeMy KHHEMaTHYECKHE XapaKTePHCTHKH.
BekropHblii cioco0 onucanus IBMKEHUH. BekTopsl epemelnieHusi, CKopocTH,
YCKOpEHHUs. YTIOBbIE XapaKTEPUCTHKH JIBHKCHHUS IO OKPYKHOCTH. DIIEMEHTHI
PENATUBUCTCKON MEXaHUKH. IToctynatsel CIELUANbHOM  Teopuu
otHocuTenbHOCTU. [IpeoOpasoBanust Jlopenua. CriokeHHE CKOPOCTEH.
OTHOCHUTEIBHOCTD JUIMHBI OTPE3KOB U JJIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

2. | JluHamuKa MaTepUaNbHOW TOYKHA M TIOCTYHATEIBHOTO JBWKEHHS TBEPIOTO 2
Tena. 3akoHsl Herorona. Bunbl cuin. J[nHaMuka BpaliaTelnbHOIO JBUKCHHS.
MowmeHT cunbl. MOMEHT MHEpIHH. 3aKOHBI COXPAaHEHNs UMITYJIbCa U MOMEHTA
umnynbca. MHepuuanabHble W HEMHEpLMalbHble CUCTeMbl oTcuéra. Pabora,
MOIIIHOCTh W 3Heprus. Mexanudeckue kojeOanus. Mexanudeckas paboTa u
MOIIHOCTh  IIPM  IIOCTYNATEIBHOM W  BpalaTeIbHOM  JABUKCHUSAX.
Kunernueckass osHepruss H  TeopemMa O  KHHETHYECKOM  SHEPIUM.
KoHncepBatuBHble  cuiabl W TNOTEHUManpHas  dHeprus.  lIpumepst
MIOTEHLIMAIbHBIX MOJIEH. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

3. | OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-KHHETHYECKON Teopuu. M eanpHbIi ras. 2
Peanpabie ra3zpl. OCOOEHHOCTH KHUJAKOTO COCTOSHUS. SIBIEHHS TepeHoca.
Hubdy3us, TenmompoBOAHOCTP W  BHyTpeHHee  TpeHue. (OCHOBBI
TEPMOJMHAMUKU. BHYTpEHHSSI dHEpPrus W NEpPBOE HAYAIO TEPMOIAMHAMHUKH.
Pabora m TemmoéMKOCTh raza IpH pPa3IMYHBIX Ipoleccax. BTopoil 3akoH
TEpMOJUHAMUKU. TeruioBble ABUTATENM W XONOAuiIbHbie MamuHbl. KIT
TEIUIOBBIX  JIBUraTelel M  CTaTUCTUYECKHM CMBICI BTOPOrO  3aKOHa
tepMoauHaMuku. [lonstue osHrponuu. I[loHsATHE O TEpMOAWHAMUKE
HEOOpaTHMBIX MPOLECCOB M OTKPBITBIX CHCTEM. JEMEHTHl CTaTHYECKOU

10



n/n

Coneprxanue JeKIu

KomnuaectBo
JacoB

bu3uKH.

DJIEKTPUYECKUH 3apsi. DIEKTPOCTaTHYECKOEe moJie. BekTop HanmpsiKEHHOCTH.
Pacuér anexrpocrarnueckux nosneu. [loreHnman 3mekTpocTaTuyecKkoro mosis.
PaGota no nepemenieHuio 3aps10B B JIEKTpOCTaTHYeCKOM ToJie. BemecTBo B
anekTpuyeckoMm none. Ilondpuzanus ausiaeKTpukoB. Bekrop cmermieHus.
[IpoBOAHUKHU B 3JEKTPOCTATHUYECKOM TMOJE. DIEKTPOEMKOCTh MPOBOIHUKOB.
Konpnencaropsl.  IlocTosHHBIM ~ 3nekTpuueckuit  Tok.  3akoH  Owma.
Onextpoasuxkymias cuna. [IpaBuna Kupxroda u pacy€rsl 37aeKTpHUUECKUX
uerneir. 3akon Owma. Ilpupoma cepxmpoBoaumoctu. Hocurtenu Toka B
Pa3IMYHBIX MPOBOAHHUKAX. DJIEMEHTHI TEOPHH IEKTPOIPOBOJIHOCTH.

Marnutnoe mosie. 3akoH buo-Capapa-Jlarutaca. MarnutHbie CBOMCTBa
BemlectBa. Cuma Awmmepa u  cwia  JlopeHma.  DNeKTpOABHUraTelNu.
DnexTpoMarHuTHas UHAYKIMs. 3akoH Papanes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHMS DJIC mHAaykumu. DHeprusi MarHuTHoro noiid. IlepemeHHbIi
NMEKTPUUIECKUH TOK. DiekTpoMarHuTHOe rmose. O6obmenune 3akona dapaes.
3akoH TONMHOTO ToKa. TOK cMelmeHus. OJIEKTPOMAarHUTHHIE BOJHBI.
VYpaBHenuss MakcBemna. CBOOOAHBIE  AJIEKTPOMArHUTHBIE — KOJEOaHUS.
3aryxaromiue 1 BeIHYKJIeHHbIe KoneOanus. [1Ikana s7eKTpoOMarHuTHBIX BOJIH.

Ontuka. [lpunmun [roiirenca. Mnrepdepenuus csera. [udpakuus cpera.
IMonspusaunusa ceera. B3anMonencTBue U3IydeHHs C BEIIECTBOM. TeruioBoe
n3nyyenue. KBanrtoBass ¢usuka. ®@oroapdexr. dusuka aTtoma, 3JI€MEHTHI
¢u3uku TBepAoro rena. JAnepHas gusnka. Punueckas KapTUHA MUPA.

Hrtoro

12

4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHI

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Kom-Bo
4acoB

I/I3yquI/Ie MEXaHHNYECKOI'O IBMXKCHHUS HAa MAallIMHE ATBYJIa

Ornpezenienne BI3KOCTH KUIKOCTH 110 MeTory CTokca

OrnpezenieHre rOpU30HTAIBHON COCTABIISIIONIEH HAPSHKEHHOCTH MAarHUTHOTO
noJig 3eMiu

HccnenoBanue QJICKTPOCTATUUCCKOT'O IMOJIA

N3yuenune nqudpakiuuu CBeTa U OMPEACIICHUE JUTMHBI CBETOBOW BOJHBI MIPU
MOMOIITH TU(PAKIIMOHHON PeETKU

N IN N NN

Hroro

4.4. Conepxkanne NPAKTHYECKUX 3aHATHI
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Ne . Koimn-Bo
HanMeHoBaHue MPaKTUYECKUX 3aHATUN
/1t 4acoB

KunemaTtuka u tuHaMuka MaTepuaibHOM TOUKHU M TBEPJIOTO Teja. 3aKOHbI

1. 2
coxpaHeHus. MexaHnuyeckue KoueOaHusi U BOJIHBIL.

9 OnektpocTtaTuka. [{0CTOSIHHBIN TOK, 3JIEKTPUUYECKUE LIEMTU U MaTEPUAIIbI. 9

' [TocTosiHHOE MarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE KOJeOaHUs! M BOJHBIL.
Hroro 4
4.5. Buabl u coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAO M XCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00YJarOIIUXCs
Bunel camocTosATenbHOW paboThl 00yUaronmxcs KommuecTBo yacos
[ToaroToBKa K MPaKTUYECKUM 3aHITHAM 8
[ToaroroBka k 1a00PATOPHBIM 3aHATHUSAM H K 3aIIUTE 28
71a00paTOPHBIX pabOT
CamocTosTeIbHOE U3YYEHUE OTJAEIbHBIX TEM U BOIIPOCOB 222
[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIIN 18
Hroro 276
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yJaromuxcs
No Kon-Bo
HaunmeHnoBanue TeM 1 BOpOCOB
/T 4acoB

1. Kunematuka. 3amaun OaJTMCTUKH, HaBEJACHUS HaA II€Jib, ONTUMH3AIUN 29
JIBUKEHUS, UX IPUMEHEHUE B arPOMHKEHEPUH.

2. Jlunamuka. PeakTuBHOE nBrkeHue. J[prkeHue HeOecHBIX Tenl. [lon€rer B 20
KOCMOC. Y CTOMYHBOCTbD JIBHKEHHUSI. [ MPOCKOMBL.

3. 3akoHbl coxpaHeHus. llepegadya MOIMHOCTM B MEXaHMUYECKHX CHCTEMax.
[Ipobnema Ge3omopHoTO NMBIKEHMS. [IpoOrema BEYHOro ABUTATENS TIEPBOTO 20
pona.

4. Mexannueckue KojieOaHus M BOJHBI. Pacy€r KOHKPETHBIX COCTOSIHMM U 20
orpesieNieHue COOCTBEHHBIX YaCTOT KOJIeOATeNbHBIX CUCTEM

S. DneMeHThl MOJICKYJISIPHOW ®  CcTaTUCTHYecKod (u3uku. OcobeHHOCTH
KUJKOTO cOCTOsIHUA. [IoBEpXHOCTHOE HATSKEHUE, CMAYMBAHKE, KAMMILISPHIL. 20
[TouBeHHas ByIara v MOJWB PACTCHUM.

6. DJIEeMEHThl TEPMOJMHAMUKHU. TemioBas JHEpreTuka M €€ SKOJOTMYECKH 20
acnekT. Teraon30sius, MEeTOIbl 5KOHOMHH TETLIA.
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No Kou-Bo
HaumenoBanue TeMm 1 BOpocoB

/i 4acoB
7. Onekrpoctatrka. CTaTHMYecKOe  ANEKTPUYECTBO.  DJICKTpU3AIMs  Tell. 20
JIBu>keHHe 3apsDKEHHBIX YACTHI[ B SJIEKTPUUECKUX MMOJISAX. AHATOTHH MEXIY

ANEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TTOJISIMH.

8. [TocTOAHHBIN TOK, SJEKTPUYECKHUE LU U MaTepHuaibl. DJICKTPUUECKUN TOK B 20
KHUJIKOCTSX ¥ razax. KopoHHsld pa3psia. D1eKTpopuiIbTpsl.

9. [TocTostnHoe MarnuTHoe moJie. IlocTosiHHbIE MarHWThl. MarnuTHoe TmoJie 20
3emnu. JIBMkeHHME 3apsDKEHHBIX 4YacTHII B MarHMTHBIX mojisx. Mace-
CIIEKTPOMETPHSI.

10. | DOnexkTpomarHuTHbIe KoJiebaHus u BoNHBL. M300perenue pamuo. Ilepemaua 20
curHaioB. PanuocBsi3b u paguonokarys. MUKpOBOJTHOBASI TEXHUKA.

11. | I'eomerpuueckasi u BoJaHOBas ontuka. OnTuueckue n3odpaxenus. Mexanusm 20
3penus, neexTsl 3peHus. ONTHYEeCKHe SBJICHUS B aTMOochepe.

12. | KBanToBass ¢usnka. OJIEMEHTBl KBAaHTOBOH ONTUKH. JIFOMUHECIICHIIHS. 16

BeIHY)KICHHOE W3Ty4eHUE W ONTHYCCKHE KBAHTOBBIC reHepaTtopbl. DOTOHEI.
Omnpit bére, a3pdext Komnrona.

13. | ®u3mka aromMa W AIIEMEHTH (PU3UKU TBEPAOTO Teja. DIEMEHTHI KBAaHTOBOU 17
MexaHukd. IlocraHoBka 3amad O JABMXKEHMHM MHUKpowacTul. Oneparopsl
¢dusnvecknux BenuunH. KBaHTOBBIE COCTOSHHSL.

14. | Slnepnas ¢usuka. ATOMHOE SIIPO U dJeMEeHTapHbIe YacTullbl. MloHu3upymoiue 13
W3IYYCHUsT W OIEHKAa WX JIEHCTBHS Ha MaTepUallbl M JKUBBIC OpPTaHU3MBL.
MeTtoasl  U3MEpEeHHs ~ MHTEHCHUBHOCTH  HOHU3HUPYIOIIUX  W3ITyYeHUH.
EcTecTBeHHBIN pagraliMoHHBINA (OH.

15. | CoBpemenHas (usznyeckas KapTuHa Mupa. Posb (U3MKK B pa3BUTUU TEXHUKH 12
Y arponpOMBIIIJICHHOTO MTPOU3BOJICTBA.
Hroro 280

5. YueOHO-MeTOANYeCcKOe o0ecnieueHre CaMOCTOAITeIbHOIH padoThl 00yyaromuxcs
N0 JMCHHUILIAHE

VYuyebHO-MeTonueckue pa3padboTku umerorcs B Hayunoit 6ubnuoreke ®PI'bOY BO HOxHo-
VYpanscknii 'AY:

1. MonekynsipHast Qu3UKa ¥ TePMOAMHAMHUKA [DIEKTPOHHBIN pecypc] : yuel. mocobue uis
CaMOCTOATENIbHON pabOThl CTYJIEHTOB OYHOW M 3a04HOM (opmbl 00ydeHus [HampaBieHui 35.03.06
Arpounxenepus, 13.03.02 Dnekrpo3Hepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactuTenbHOro  Chipbsi, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO-Ypansckuit 'AY, UncTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensbunck: KOxHO-
VYpansckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Has3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®du3nyeckre OCHOBBI KIACCHUECKOM MeXaHUM [DJIEKTPOHHBIN pecypc] : yued. mocobue s
CaMOCTOATENIbHONW pabOThI CTYJEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [Hampasienuit 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTBal /
HOxHo-Ypansckuit 'AY, Unctutyt arpounxenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wun., tabmn. - bubmwmorp.: c. 99 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
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3. Dmnektpocratuka. IlocTossHHBIN TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENTbHONW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl obyuenus / IOxuo-Ypansckuit 'AY,
HNucturyr arpounxenepun; coct. E. M. bacapeiruna - Yensounck: Oxuo-Ypansckuii 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMAarHUTHBIC SBJIECHUS W KBaHTOBBIE A(QeKThl [DNeKTpOoHHBIM pecypc]: yueo.
nocobue Ui CaMOCTOATENbHON pPa0dOThI CTYJEHTOB OYHOM M 3a04. ¢Gopmbl oOyuenust / HOxHO-
VYpanbckuii I'AY, Huctutyr arpommkenepun; coct. E. M. Bbacapeirmna - YensOunck: HOxHO-
VYpanbckuii Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @OoHT OLIEHOYHBIX CPEIACTB /ISl NIPOBEIeHUs
NMPOMEKYTOUYHOM aTTeCTAINH 00y4AIOIIMXCH MO IUCHUILIHHE

Jyis1 ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH U IPOBEIEHUS
MIPOMEXYTOUHON arTecTauuu oOyyaroumxcs 1o aucuuiiauHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHAasl JUTepaTypa, Heo0X0AuMas 1JIs OCBOCHUS
JTUCIHHUIIINHBI

OcHoBHasl 1 JIOTIOJTHATEIbHAS yueOHas JiuTeparypa umeercs B HayuHoii  Oubimoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHas JIUTEepaTypa
I'pabosckuit P.M. Kypc ¢usuku [Dnekrponnslii pecypc]: yuebd. nocodue / P.U. I'paboBckuii -
1.1. MockBa: Jlawp, 2012 - 608 c. - Jloctym k momHOMY TekcTy ¢ caiita ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3178.

Npanos U. B. COopHuK 33124 IO KypCy OCHOBBI (PU3UKU U OMODU3HKHU [ DIEKTPOHHBIN pecypc]:
1.2./ WBanoB WM. B. - MockBa: Jlawp, 2012 - [loctym k momHOMy TekcTy c¢ caiita ObC
Jlannb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802.

JIusenueB H.M. Kypc ¢uzuku [Dnekrponnsiit pecype]: yueOnuk / H.M. JluBenues - Mockaa:
1.3. Jlamp, 2012 - 672 c. - Jloctrymn K TOMHOMY Tekcty ¢ caiita OBC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2780.

CapenpeB M. B. COopHHUK BOMPOCOB M 3amad 1Mo oOmeid ¢usznke [DIeKTpOHHBINH pecypc|
1.4. [Dnextponnsiii pecypc] / CaBenbeB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - loctyn k
nosHOMY TeKCTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/125441.

JdonmosiHuTeILHAS JIUTEpaTypa

WBanos U. B. OcHoBbI pusuku u 6uodpusuku [DnekTpoHHslii pecypce]: / UBanos U. B. -
1.5. Mockaga: Jlans, 2012 - JlocTyn kK TOJIHOMY TEKCTY ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.

Hponos U. E. 3agaun no ob6mieit pusnke [DneKTpoHHBIN pecypc]: yaebHoe mocooue / Upoaor
1.6. U. E. - Cankr-IletepOypr: Jlans, 2020 - 420 c. - JlocTyn K mogHOMY TeKCTy ¢ caiita DbC
Jlanb: https://e.lanbook.com/book/126942.

Kamamaukos H. I1. [Tpaktukym mo pemenuto 3a1a4 no oomemy Kypcy pusuku. Konedbanus u
1 7 BOJHBL Onruka [Onekrponnsiit pecypc]: / Kanamnukos H.I1., KoxeBauko H.M., KoTtsipio
~"T.B., Cniupun I'.I". - Mocksa: Jlans", 2013 - JlocTyn k mojiHOMY TeKCTy ¢ caiita 9bC
Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.

1.8. Kanamuaukos H. I1. TIpakTukym no pemieHuto 3aaad mo odmiemy kypey ¢uzuku. OCHOBBI

14


http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780
https://e.lanbook.com/book/125441
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3801
https://e.lanbook.com/book/126942
http://e.lanbook.com/books/element.php?pl1_id=38839

KBaHTOBOU ¢u3nku. CTpoeHHe BemecTBa. ATOMHas | siiepHas pu3uka [ DIeKTpOHHBIN pecypc]:
/ Kanamaukos H.I1., KoxxeBaukoB H.M., Koteipiio T.B., Coimpun I'.I'. - Mocksa: Jlans", 2014 -
JocTyn k moaHoMy TekcTy ¢ caiita 9bC

Jlans: http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamnukos H.II. ®usuka. MIHTepHET - TeCTUpOBaHUE 0a30BbIX 3HAHUH [ DJIEKTPOHHBIN

pecypce]: / H.I1. Kanamaukos, H.M. KoxxeBaukoB - Mocksa: Jlans, 2009 - 150 c. - Jloctyn
" IOJIHOMY TEKCTY ¢ caiita ObC

Jlansb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=172.

COopnuk 3anad o ¢usuke [DnexkrponHsiii pecypc]: / P. I1. besepxnsist, H. H. ['opoxoBckuid,
P. U. I'pabogckuii; [Tox pen. P. U. I'paboBckoro - Mocksa: Jlanb, 2012 - 128 c. - [loctym k

" IOJIHOMY TEKCTY ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

1.9

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
AJIs1 OCBOEHMS THCIUTLTUHBI

1. EnnHoe oKHO A0CTyMa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHus 1Jisl 00y4aioUXcsl 10 OCBOEHUIO THCIUIITHHBI

Y4eOHo-MeToauYECKUE pa3paboTku uMeroTest B Hayunoit  Oubnuotexe u INEKTPOHHOU
nHpopManmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHO0-Ypansckuii [AY:

1. MonekynsipHast Qu3MKa ¥ TepMOAMHAMHKA [DIEKTPOHHBIM pecypc] : yuel. mocobue uis
CaMOCTOATENIbHON pabOThI CTYJIEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampasieHuit 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus us
pactutenbHOrO  Chipbsi, 23.03.03 DOkcruryatanuss TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIEKCOB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTUYECKHE CpeacTBa) /
Oxno0-Ypanbckuit 'AY, UactutyT arponnkeneput ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
VYpansckuit 'AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyeckre OCHOBBI KIACCUUECKOM MeXaHuM [DJIEKTPOHHBINA pecypc] : yued. mocodue s
CaMOCTOATENIbHON paboOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHusi [HampaBieHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka U 3nekTporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacTuTenbHOro  Chipbs, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
HOxno-Ypanbckuit 'AY, Unctutyt arponnkenepud ; coctT. E. M. bacapeiruna. - Uensa6unck: KOxHo-
Ypaneckuit 'AY, 2019. - 99 c. : wun, tabn. - bubmmorp.: c. 99 (5 Has3B.). Pexxum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dnekrtpocratuka. llocTostHHBIH TOK [DNeKTpoHHBI pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYyIEHTOB OYHOW U 3a04. (opMbl o0yuyeHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJeKTpOMAarHUTHBIC SIBIIEHUS W KBAHTOBBIE A(PPeKThl [DIEKTpOHHBIA pecypc|: yueo.
nocobue Ui caMOCTOATENbHON pPabOThl CTYAEHTOB OYHOM M 3a04. ¢opmbl oOyueHus / HOxHo-
VYpaneckuii I'AY, Huctutyr arpommkenepun; coct. E. M. Bacapeirmna - YensOunck: HOxHO-
Ypansckuii Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.
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5. DnektpuuectBo. Mar"etusMm. OnThka W KBaHTOBas (u3HMKa [DJIEKTPOHHBIA pecypc]| :
71a00paTOPHBI MPaKTHUKYM JJIs CTYACHTOB OYHOM M 3a04HOM (opMbl 0OyueHUs [HampaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 DnekTposnepretrka u siekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIeKcoB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTBal /
IOxno-Ypansckuit 'AY, Uuctutyt arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ u31., ucnp. u jaoi. - Yensounck: KOxuo-Ypansckuii 'AY, 2019. - 182 c. : un., Tabn. - bubauorp.:
c. 182 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MeXaHUKH. MoJieKysipHas (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc] : mabopaTOpHBIA TPAKTHKYM [UIsl CTYACHTOB OYHOM M 3a04HOW (QOpMBI 00ydeHHUS
[manpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DaekTposHepreTrka u 3eKkTpoTrexHuka, 19.03.02
[IpogykTsl mnMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crenunanbHoctd 23.05.01 HaszemHble TpaHCcnOpTHO-
TexHojoruueckue cpeacra] / HOxuo-Ypansckuii ['AY, MHCcTUTYT arpouHkenepuu ; coct.. E. M.
Bbacapeiruna, 10. A. HukummH. - 2-e u3f., ucnp. u gon. - YensOunck: FOxHo-Ypansckuii AV, 2019.

- 136 c¢. : wn, Tabn. - C mpwi - bubmmorp.: c¢. 133 (5 mHasp.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

10. UudopmManmoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYIIeCTBJIeHHH
00pa30BaTeIbHOIO MPoIecca 1Mo JUCIHUILINHE, BKJI0YAs epevyeHb MPOrpaMMHOro o0ecnevdeHust
1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubnmoTteke ¢ TepMUHAIBHBIX CTAaHIMHA MTPEJOCTABISCTCS TOCTYI K 0a3aM JaHHBIX:

- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (uHpopmanroHHo-cripaBoyHas cucrema ['OCToB);

- «CenbX03TeXHUKa» (aBTOMAaTHU3UPOBaHHAs CIIPaBOYHAsI CUCTEMA).
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11. MaTepuajbHO-TeXHUYecKas 0a3a, Heo0OXoAUMAs /ISl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpoIecca No AUCHUILINHE

Y4yeOHble ayauTOpMH JIsl TNPOBEJCHUS] 3aHATHI, NPEAYCMOTPEHHBIX IPOrpamMMoi,
OCHaAIllCHHbIC 060py210BaHl/leM H TEXHUIECCKUMU CPEACTBAMH oﬁyqennﬂ. HOMelIleHl/lﬂ IJIsA
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCcs

[TomemieHue st CaMOCTOSITENEHOM paboThI, ayautopus Ne303.

VYueOHast ayuTOpHs I IPOBEACHUS 3aHITHI JIGKITMOHHOTO U CEMUHAPCKOTO THTIA,
KYpPCOBOT'O MPOEKTHUPOBAHMUS, TPYIIIOBBIX U MHAUBUAYATbHBIX KOHCYJIbTAIIUHN, TEKYILIETO KOHTPOJIS U
MPOMEKYTOUYHOM aTTecTauuu, aynuropuu Ne 3103.

Y4eOHble ayAUTOpUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO U CEMUHAPCKOTO TUTIOB,
TPYIIOBBIX U WHIMBUIYATbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJISI K IPOMEKYTOYHOM aTTeCTaIlUH,
OCHAIIeHHAast 000PYIOBaHUEM U TEXHUYECKUMU CPEJICTBAMHU VISl BBITIOJIHEHUS J1a00paTOpHBIX padoT,
ayautopunt Ne 2093, 2055.
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IlepeyeHb 000pyI0BaAHUSI M TEXHHUYECKHX CPEACTB 00y4eHM s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[IEPCOHAJIbHBIV KOMITBIOTEP B KOMIIIEKTE: cucremnsiii 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepusiit; Dxpan ¢ anekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY UL DKPAHA C DJIEKTPOITPUBOJIOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK yHUBEPCAJbHBIN»; YCTaHOBKA
nabopatopHas «MasTHuk MakcBesuia»; YcraHoBka jgabopaTtopHas «CoygapeHue mapoBy; Y CTaHOBKA
nabopatopuas «MamuHa ATByna»; YCTaHOBKa Ui OIpPENEICHUS OTHOUICHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa JaboparopHas «l'mpockomn»; HarnsnHble ydeOHble mocoOwus;
Kommniexkt mabGoparopum "DnektpuyectBo M MarHetusm'; Monoxpomarop YM2;VcraHoBka aist
M3yYEHHs] 3aKOHOB I'€OMETPHUYECKONW ONTHUKH;YCTAaHOBKA Ui M3ydeHMs Iudpakiuu;ycTaHOBKa JUis
M3ydeHHUs MHTEePQEepEHIIMK CBETa, YCTAHOBKA JJIsl M3YyYCHHS TIOJISAPU3AIMM CBETA;Y CTAHOBKA JIJIs
u3yueHus: aOCOJIOTHO YEpHOro Teja; YCTAaHOBKAa JUIsl MCCIEIOBAHUS XApPaKTEPUCTHK BaKyyMHOI'O
¢dorodnemenTa.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTecTallun
00ydJaronmxcs
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[EEN

COJEPXAHME

KomneTreHuu u uxX UHAUKATOPHL, (POPMUPYEMBIE B MPOLIECCE OCBOCHUS IUCIUTIIHMHBI
[lokazaTenu, KpuTepud U  IIKAJIa  OLUEHUBAHUS  WHIUKATOPOB  JIOCTHUKEHUS
c(OpMHUPOBAHHOCTH KOMITETEHIUI

TumnoBble KOHTPOJIbHBIC 33/laHusl U (UJIM) MHBIE MaTepHalibl, HEOOXOIUMBIE ISl OLICHKHU
3HAHWW, YMEHUW, HABBIKOB M (WJIM) ONbITa JCSITENBHOCTH, XapaKTePU3YIOIIMX
c(hOpPMUPOBAHHOCTH KOMITETEHIIUH B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

Meroanueckue MaTepHalibl, ONMPEACIISIONINE TPOLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB ¥ (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI

4.1. OLeHOYHBIE CPEACTBA JJIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue OTYETA MO JAOOPATOPHOH paboTre

4.1.3. TecrupoBaHue

4.1.4. KontposnbHas paboTa

4.2. [Tporieypsl ¥ OLIEHOYHBIE CPEICTBA JUIS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMmeH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CrocobeH pemath TUIIOBBIC 3a1a4dl NPOGECCHOHATBLHOM JEATEeIbHOCTH HAa OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX W ECTeCTBEHHBIX HAayK C TMPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUI

HanmeHoBaHNE OLIEHOYHBIX
®opmupyemsie 3YH CpeacCTB
Kon u HanmeHoBaHue =
MHINKAaTOpa . E =
JOCTHKEHUS s = e g
KOMITCTCHIIUN 3HaHUS YMEHHUS HaBBIKU 2 5 ;‘ 5
5 0 o 0O
=5 35
2.
=
NA-1 onk-1. OObyuarommiics OO0y4atomtmiics OO0yJatontuiics 1. Onpoc Ha 1. Dx3ameH;
Hcnons3yer JIOJIKEH 3HATh: JIOJKEH YMETh! JIOJDKEH ~ BJIAJETh: | IIPAKTH- 2. 3auer
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI UCIIOJIb30BaTh HaBBIKAMH: YECKOM
€CTECTBEHHOHAYYHBIX €CTECTBEHHO- OCHOBHBIE 3aKOHBI UCTIONIb30BaHUS 3aHSTHU;
JUCUUIUIAH JUIs HaY4HBIX €CTECTBEHHO- 3HaHMH OCHOBHBIX | 2. Otyer mo
pereHus JUCLUIIIHH Hay4YHBIX 3aKOHOB n1aboparop-
CTaHAAPTHBIX 33/1a4 B (puzukn) oms JVCIATUIAH €CTECTBEHHO- HoH pabore;
COOTBETCTBHUH C pemeHus (pmsuxm) ams HAyYIHBIX 3.Tectupo-
HaNpaBJICHHOCTBIO | CTaHJAPTHBIX 3a7ad pemieHus JVCIATUIAH BaHHE
npodeccHoHANTBHOM B COOTBETCTBHHU C | CTaHAAPTHBIX 337134 (puznkn) oms 4. Kont-
JEATEIBHOCTH HaIpaBJICHHOCTHIO B COOTBETCTBHU C pemneHus poibHas
podeCCHOHANBHON | HAIlpaBIEHHOCTBIO | CTaHOAPTHBIX 3a7ad | paboTa
JIeSITeIbHOCTH npodecCHOHANIBHON | B COOTBETCTBHH C
—(b1.0.10-3.1) JeSITeIbHOCTH HaNpaBJIEHHOCTHIO
-(b1.0.10-Y.1) podeccHOHaNbHOMI
JIeSITeJIbHOCTH -
(b1.0.10-H.1)

2. HOK33aTe.]'[l/I, KPUTECPHUHU U HIKAJIA OHCHUBAHUA UHAHUKATOPOB JOCTUKCHUS KOMIIeTeHIIMii

N-1 onk-1. Ucnionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH JJIs PEeIICHUs
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(ECCHOHANBHOM NeSITETbHOCTH

®opmupyeMbIe KpI/ITCpI/II/I U IIKaJIa OUCHUBAHUA PE3YJIbTATOB 06y‘-ICHI/I$I 10 AU CHUIIIIMHEC
3VH
Henocrarounslii JlocTatouHslit Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHB YPOBEHB
b1.0.10-3.1 OOyuaromuiicst He OOyyatommuiicst ciabo OO0yuaronuics ¢ OO0yuaronuiics ¢

3HAeT OCHOBHBIE 3HAeT OCHOBHBIEC 3aKOHBI HE3HAYNTEIILHBIMU TpeGyeMoii CTeeHbI0

3aKOHBI €CTECTBEHHOHAYYHBIX OIINOKAMH K HOJIHOTHI ¥ TOYHOCTU

€CTECTBCHHOHAYYHBIX | JUCHUIUINH ((HH3UKH) OTJIEIBHEIMU 3HAeT OCHOBHBIC 3aKOHBI

qucnutuiH (prsnkm)
JUTSL peIIeHUs
CTaHJIApTHHIX 33724 B
COOTBETCTBHUH C
HaINpaBICHHOCTHIO
poheCCHOHATBHOM
JeSITeIbHOCTU

JUTSL PELICHUS
CTaHJAPTHBIX 3a/1a4 B
COOTBETCTBUHU C
HAIPABJICHHOCTHIO
npodeccHoHaTEHOM
JIESTeTbHOCTH

npoOenaMu 3HaeT
OCHOBHbIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
qucuuIuinH (hu3nkn)
JUISL peLICHUS
CTaHJAPTHBIX 33734 B
COOTBETCTBHH C
HAIPaBJICHHOCTBIO
npo¢eCCHOHATBHOMN
JICATEeIbHOCTH

€CTECTBEHHOHAYIHBIX
qucuutuiaH (Gu3nkm)
JUTS PeLICHNUS
CTaHIApPTHHIX 3a7a4 B
COOTBETCTBHH C
HAaIpaBJICHHOCTHIO
npoheCCHOHATBHOMN
JIeSITeTbHOCTH
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Dopmupyembie Kputepuu u mkana olieHUBaHUS PE3yIbTATOB 00YUYEHHUS 110 AUCLUIIIIMHE
3YH
Henocrarounslit JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBE€Hb YPOBEHb
b1.0.10-V.1 OOyyaronmuiicss  He | OOyuvatommiics  cinabo | OOyuyatommiics  ymeer | OOydarommiicss  ymeer
yYMEeT HCMOJIb30BaTh | YMEET  HCHONB30BaTh | UCMOJB30BATH HCIIONB30BaTh
OCHOBHBIC ~ 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
quctuioive (pusukn) | auctmruine  (fusukm) | aucumruime  (pusukm) | aucumruinH - (pusukm)
TSI peuieHus | st peureHus | st peureHus | st peuieHus
CTAaHJAPTHHIX 33Ja4 B | CTAHNAPTHBIX 3aJad B | CTAHAAPTHBIX 3a7a4 B | CTAHNAPTHBIX 3aJad B
COOTBETCTBHHU C | COOTBETCTBUH C | COOTBETCTBUH ¢ | coOTBETCTBUH c
HaIlpaBJICHHOCTBIO HaIPaBJICHHOCTBIO HaIpaBJICHHOCTBIO HAaIIPaBJICHHOCTBIO
npodeccnoHaATBHON po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMH
JeATEeIbHOCTH JesATEIEHOCTH JesATEIEHOCTH C | AeATeNBHOCTH
HE3HAYUTEIbHBIMH
3aTPyAHEHUSIMU
b1.0.10-H.1 OOyuJaromuiics He OOyuarornuiics ciado OO0yuaromuiics ¢ OO0yuaronuiics
BJIa/IceT HAaBBIKAMH BJIajiceT HABBIKAMH HEOOJIBIINMH CBOOO/IHO BlasieeT
HCIIOJIb30BaHUA HMCIOJIB30BaHUS 3HAHUH 3aTPpyAHCHUAMU HaBbIKaMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJCCT HABbIKAMHU KCITOJIb30BaHUS 3HAHUH
3aKOHOB €CTCCTBCHHOHAYYHBIX HCIIOJIL30BAaHUS 3HAHUU OCHOBHBIX 3aKOHOB
€CTCCTBEHHOHAYYHBIX | AWUCIUILINH (PU3UKH) OCHOBHBIX 3aKOHOB €CTeCTBEHHOHAYYHBIX
mucnutuiaH (prsnkm) IUTSL peIICHUS €CTeCTBCHHOHAYIHBIX mucnutuiaH (pu3nkm)
JUISL PEILCHUS CTAHIAPTHBIX 33124 B JHCUUIUTHH ((H3UKH) IULSL PEILCHUS
CTaHIAapTHBIX 33734 B COOTBETCTBHH C IULSL PEILCHUS CTAQHJAPTHBIX 33734 B
COOTBETCTBHH C HAaIPaBJICHHOCTBIO CTAHJAPTHBIX 33134 B COOTBETCTBUH C
HaIpaBJICHHOCTBIO npohecCHOHATBHON COOTBETCTBHH C HAaIPaBJICHHOCTBIO
npodeccoHaIbLHON JeATeIbHOCTH HaIpaBJIeHHOCTHIO npodeccroHabHOM
JEATEIIbHOCTH npodeccuoHabHOM JIEATEIILHOCTU
JIeSTeIbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I’IJI]/I) HHbIC MaTE€pHUAJbI, H606X0)II/[MbIe AJIF OHCHKHU
3HaHI/Iﬁ, yMeHHﬁ, HAaBBbIKOB U (]/IJ'I]/I) onbITa 1€ATCJIBHOCTH, XapPAaKTCPU3YIOLIIHX
C(l)Ole/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUSA TUCHHUIIIMHBI

TunoBble KOHTPOJBHBIC 33JaHUSI U MaTepPHAIIbl, HECOOXOAMMBIE JIJIsl OIICHKU 3HAHWM, YMEHUH U
HaBBIKOB, cojiepKarcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHast Qu3UKa ¥ TePMOAMHAMHUKA [DIEKTPOHHBIM pecypc] : yuel. mocobue uis
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HON (opmbl 00yueHus [HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  Chipbs, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
Oxno-Ypanbckuit 'AY, Unctutyt arponnkeneput ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
VYpaneckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Has3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3MYecKrue OCHOBBI KIACCHUYECKON MeXaHUM [ DIEKTPOHHBIN pecypc] : yued. mocobue amns
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus [HampasieHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka U 3nekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pacTuTenbHOro  Chipbs, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIWH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepu ; coct. E. M. bacapeiruna. - Uensounck: KOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wn, tabm. - bubmmorp.: c. 99 (5 Has3B.). Pexxum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
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3. Dmnektpocratuka. IlocTossHHBIN TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENTbHONW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl obyuenus / IOxuo-Ypansckuit 'AY,
HNucturyT arpounxenepun; coct. E. M. bacapeiruna - Yensounck: IOxuo-Ypansckuii 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMArHUTHBIC SIBJICHUS W KBaHTOBBIE A(PQPeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocodue Ui caMOCTOATENbHON pPabOThI CTYAEHTOB OYHOM M 3a04. ¢opmbl oOyueHust / HOxHO-
VYpanbckuii I'AY, Huctutyr arpommkenepun; coct. E. M. Bbacapeirmna - YensOunck: HOxHO-
VYpanbckuii Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnexrpuuectBo. Marnernsm. OnTuka W KBaHTOBas (QU3MKa [DIEKTPOHHBIA pecypc| :
7a00OpaTOPHBIA TMPAKTHKYM IS CTYJIEHTOB OYHOW M 3a04HOM (opMbl OOydeHHs [HampaBiIecHUMN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretrika u snekrporexHuka, 19.03.02 IIpoaykTsl
MUTAHUS U3 PACTUTEIBHOTrO ChIpbs, 23.03.03 Dkcruryaraius TpaHCHOPTHO-TEXHOJIOTMYECKUX MaIluH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpenacTBal /
IOxHOo-Ypansckuiit I'AY, UHctutyT arpounxkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-e u3 ., uchp. u joi. - Yensounck: KOxuo-Ypansckuii [AY, 2019. - 182 c. : wi., Tabn. - bubmuorp.:
c. 182 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusmyeckue OCHOBBI MeXaHUKHU. MomekynspHas (QuU3MKa U TepMOJWHAMUKA [DJIEKTPOHHBIN
pecypc] : nmaboOpaTOpHBI TPAKTHKYM Ui CTYJACHTOB OYHOH M 3a04HOW (OpPMBI OOydCHUS
[HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02 DnexkTpo3HepreTMka M 3JIEKTPOTEXHUKA,
19.03.02 ITpoaykTbl muTaHUs U3 PACTUTEIBHOTO CbIpbsi, 23.03.03 DkcruryaTanuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalIMH M KOMIUIEKCOB, creuuanbHocTd 23.05.01 HazemHble TpaHcHOpTHO-
TexHoJorudeckue cpenctral / FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHkeHepuu ; cocT.. E. M.
bacapeiruna, FO. A. HukumwuH. - 2-e u3a., ucnp. u jpom. - YemsOunck: HOxHo-Ypanbckuit AV,
2019. - 136 c. : wr, tadm. - C npun. - bubmmorp.: c¢. 133 (5 Ha3B.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue NpoueaIypbl OllcHNBAHUSA 3HAHUIN, YMEHHH,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPaAKTEePU3yIIUX C()OPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B nanHOM paszgenie METOIMYECKHE MaTEpHallbl, OMIPEIEIAIOIIHAE MPOLEAYpPbl OLICHUBAaHUSA
3HAaHWW, YMEHUH, HABBIKOB, XapaKTepHU3YyIOIIMX O0a30BbIi 3Tan (QOpMHUPOBAHUS KOMIETEHLUUN IO
mucuuinie «Pu3KKay, IPUBEAEHBI IPUMEHUTEIBHO K KaXKIOMY U3 HUCIIOIb3YEMBIX BUJOB TEKYLLETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallui 00y4aroIuXCsl.

4.1. OueHo4HbIe CPEACTBA AJIs1 IPOBEICHUS TEKYLIEro KOHTPOJIS YCIEeBAeMOCTH
4.1.1. Onpoc Ha MPAKTUYECKOM 3aHATUH

OTtBeT Ha IMMPAKTUYCCKOM 3aHATHUHN UCIIOJB3YCTCA IJIA OLCHKHW Ka4€CTBA OCBOCHUA O6y‘-IaIOHH/IMCH
OCHOBHOU TpodeccrHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl MO OTAEIBHBIM BOIPOCAM U TEMaM
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee COOOIIAI0TCs
oOyuatomumcsi. OTBET OIICHUBACTCSI OIEHKON «OTIHMYHO», «XOPOIIO0», «YAOBIECTBOPUTEIHHO» WU
«HEYJIOBIIETBOPHTEITHHO.

Ne O1leHOYHbIE CPEJCTBA Kon n HanMmeHOBaHue
TumnoBble KOHTpOJIbHBIE 3aJaHuss W (WJIM) HWHBIE MaTepualbl, AHIAUKATOPa
HEOOXOAMMBIE JIJIsl OIIEHKH 3HAHWN, YMEHUH, HABBIKOB M (MJIM) OTIBITA KOMIICTCHITUH
e TEIIbHOCTH, XapaKTEepU3YIOIIUX c(OPMHPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS TUCITUTUTMHBI
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1 | Juck pamgumycom 20cM  Bpamjaercd  COIVIACHO  ypaBHEHUIO NA-1 onk-1.
o=A+Bt+Ct? rae A=3 pax; B=-1c¢}; C=0,1c?, ¢ - yroxn nmosopora Hcnone3yer
panuyca nucka. Onpenenuts A MOMeHTa BpeMeHH 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHBI
yriia MEXIy BEKTOpaMH IIOJHOTO W HOPMAaJbHOTO YCKOPEHHMH, a | €CTECTBEHHOHAYYHBIX
TaKXe YHUCI0 000POTOB, CAETAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JTMCHUILIAH JTST
Havana BpamieHus. 300pa3uTh BEKTOPHI BCEX KHUHEMATHYECKHX pereHus
BEJIMYMH B YKa3aHHBIA MOMEHT BPEMEHH CTaH/IapTHBIX 337124 B

COOTBETCTBHH C
HaINpaBJIEHHOCTHIO
npohecCuOHATBLHOM

JeSITeIIbHOCTH

Kputepun onenku orBera (Tali.) TOBOAATCSA A0 CBEJACHHUS OOy4aroIIMXCS B Hayayle 3aHSATHM.
OneHka 00BsBISIETCS 00YYAIOLIEMYCSl HETTOCPEACTBEHHO 0CJIE OTBETA.

Ikana Kpurepun ouenuBanus

- 00yJarouics MoJIHO YCBOWJI yUueOHBIN MaTepua;

- IPOSIBIISICT HABBIKU aHAIN3a, 0000IIECHHS, KPUTHUYECKOIO OCMBICIICHUS
" BOCIIpUATHUA I/IHCI)OpMaHI/II/I, HAaBBIKU OITMCaHUS OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
3aKOHOB, SIBJICHUH U ITPOLIECCOB,;

- Marepuan M3JO0KEH TIPAMOTHO, B OIPEACICHHOW JIOTHYECKON
MOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTHUS;

- I0Ka3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEPaMU, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTYT OBITh JONYLIEHBbI OJHA—]BE HETOYHOCTH IpPHU OCBEIICHUHU
BTOPOCTCTICHHBIX BOIIPOCOB.

OneHka 5
(oTHMuHO)

OTBET YJOBJETBOPSAET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MpU
Ouenka 4 3TOM HUMEET MECTO OJIUH M3 HEJOCTATKOB:

(xoporo) - B YCBOEHHMM y4eOHOro Marepuaja JONMYyLIeHbl HeOOoJbIINe MPOOensl,
HE MCKa3MBIIHUE COJICPKAHNE OTBETA;

- B pELICHNUH 3aj1a4 JONYIEeHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HCIIOJIHO HJIM HEIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUEC MaTrcpuala,
HO ITOKa3aHO 06mee IMOHUMAaHHE BOIIpOoCa U MPOACMOHCTPUPOBAHBI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuaa,

- HUMCIUCH 3arpyAHCHUA HWIIM HOOIYIICHBI OIIMOKH B ONpCACIICHUN
HOHSITHP'I, HCIIOJIb30BAHMH TCPMUHOJIOTHHU, OIMCAHUN (1)I/ISI/I'-IGCKI/IX
3aKOHOB, SIBIICHUH U IponecCoB, PCIICHUUN 3a1a4, UCIIPABJIICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIIHX BOIIPOCOB;

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOIO Marcpualia, o6yqa101u1/11710;1 HC
MOXCET MPUMCHUTE TCOPHIO B HOBOU CHUTyalluu.

Ouenka 3
(YZIOBIETBOPUTEIHHO)

- HE PAcKpPHITO OCHOBHOE COZIEpKaHKME YIeOHOTO Marepuania;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHWe OoJbled WiIn Hambosee
BaXHOU 4acTH yueOHOTO Marepuana;

- JOIMYUICHBI OIIMOKKU B OMMpeCaACIICHUU HOHS[TI/Ifl, IIpru HCIOJIb30BAHUHA
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBICHHH U
MPOIECCOB, PEUICHWH 3a/ad, KOTOpble HE WCIPaBICHBI IOCIE
HCCKOJIbKUX HABOAAIINX BOIIPOCOB.

Onenka 2
(HEey/10BJIETBOPUTEINIHHO)

23



4.1.2. OnieHuBaHuEe OTYETA IO JTaOOPATOPHOI paboTe

OtueT 1o 1a6opaTopHON pabOTE MCIIOIB3YETCs ISl OLIEHKU KaueCTBa OCBOCHUS 00YYaIOIUMCSI
OCHOBHOU Tpo(hecCHOHATBLHOM 00pa30BaTEIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JUCIHUILTAHBL.
Coneprxanuie u popma oTdeTa 10 Ja00paTOPHBIM pabOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopaeiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)

JOBOJIATCSI 1O CBEJCHUSI 00YJaroNuXCsl B HaYaJIe 3aHATHH.

Ne Ol1ieHOYHbIE CPEJCTBA

KOI[ 1 HAUMCHOBAHHC

TunoBble KOHTpPOJIbHBIE 3alaHusi W (WJIM) HHBIE MaTepUalbl, WHJUKaTOpa
HEOOXOJUMBIC JJIsi OIEHKH 3HAHWW, YMEHWH, HABBHIKOB U (WJIN) KOMIIETCHIINU
OMBITa JICATEIBHOCTH, XapaKTEePU3YIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Yro Ha3bIBAETCSA CHIION TKECTH? NI-1 onk-1.
2. UTto mogHUMAaETCs MO CHJIONH BCEMUPHOTO TATOTCHHSI? Hcnonb3yer
3. 3ammmuTe GopmMyITy U ONPEISIICHUS YCKOPEHUS CHITBI TSOKECTH. OCHOBHbIE 3aKOHBI
4. Kak omnpenensieTcsi yCKOpeHHE CBOOOIHOTO MaJCHHS C TOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTEMAaTHYECKOTO MasiTHHUKA? JUCLMILIMH IS
5. Urto Ha3pIBaeTCI MATEMATHYECKUM MaSTHUKOM? pelIcHUs

6. Kakx onpenmenuts mnepuoJ KOJIEOAHMM MaTEeMAaTHYECKOTO | CTaHIAPTHBIX 3a]a4 B
MasiTHUKa? COOTBETCTBHH C
HaIPaBJIECHHOCTHIO
npodeccuoHanbHOM
NESTETbHOCTH

Ot4er oOlEHUBAETCS IO YCMOTPEHUIO MPENOAaBaTelsi OIEHKON «OTIMYHO», «XOPOIIO»,
«YOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIBHO» WIIM OLICHKOM «3auTeHO», «HE 3adyTeHo». OleHka
«3aUTEHO» CTaBUTCS oOOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
YCTAaHOBJIEHHBIM JUJISl TOJIOXKUTEIBHBIX OLEHOK («OTIUYHO», «XOPOILIO», «YJOBIETBOPUTEIHLHOY).
OneHka oOBSABISETCS 00YJArOMIEMYCsl HETIOCPEICTBEHHO MOCIIE CAaud OTYeTa.

IIkaua Kpurtepun onenuBanus

- H3JIOKCHHUE MaTepuasa JJIOTUIHO, TPAaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMCHHC BBICKA3bIBATh U 000CHOBAaTH CBOU CYXKACHUA MpPU OTBETC Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/ISI/I‘ICCKI/IC 3aKOHBEI, ABJICHUA U ITPOLECCHI;

- YMEHHE NMPOBOJUTH U OIICHUBATh PE3YNIbTAThl N3MEPEHUN;

- CIIOCOOHOCTH peniaTh 3a1a4H.

Onenka 5
(oTHMuHO)

- U3JI0KEHHE MaTepuana JIOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE TIPHUMEHEHHE TEOPETUYECKUX 3HAHUU [UIsI OMHCAHHS
(xoporo) (bU3MYECKUX 3aKOHOB, SIBIICHMM W TIPOIECCOB, PEIICHHUS KOHKPETHBIX
3a/a4, TPOBEACHHUS W OICHUBAHHS pPE3yIbTaTOB HM3MEPEHH, HO
coJiepkaHue ¥ popmMa OTBETa HMEIOT OT/ICIbHBIC HETOYHOCTH.

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMIOCIIE0BATEIbHO,

- HETOYHOCTH B OIpPENEICHUM TMOHSATHI, B MPUMEHEHUM 3HAHUHA IS
onucaHuss (U3NYECKUX 3aKOHOB, SIBICHHH U MPOLECCOB, pEIIEHUsS
KOHKPETHBIX 33/1a4, IPOBEJCHUS U OLICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpyAHEHUS] B 0O0CHOBAaHUH CBOMX CYXKJICHHIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOe IMOHUMAHUE H3Yy4YEHHOTO
Marepuasna.

Ouenka 3
(YIOBIETBOPUTEIHHO)

Orenka 2 - OTCYTCTBUE HEOOXOJMMBIX TEOPETUUCCKUX 3HAHUU; JOIMYIIICHBI OMIHOKH
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B OIpEJCIICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
IIPOLIECCOB, MCKa)KEH HX CMBICI, HE DEIIEHBl 3aladyd, HE IPaBUIBHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HaHHME OCHOBHOIO Marepuana y4eOHOM HpOrpaMMsl, JOIYCKAarOTCS
rpyObIe OIMOKH B U3JI0KESHUU.

(HEY1OBIETBOPUTEIILHO)

Hkana Kpurepun oueHuBanus

- U3JI0KEHHUE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaThb M OOOCHOBATh CBOM CYXAECHHs IPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U ITPOLECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUI;

- CHOCOOHOCTH peIllaTh WHXKEHEPHbIE 3aJaud (JOIYCKaeTCsl HaJIuudue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiep’KaHue BOIIPOCA MM MOTPEIIHOCTh HEMPUHIMITUAIBHOIO XapaKTepa
B OTBETE Ha BOIPOCHI).

OI_IeHKa 3a4TCHO»

- OTCYTCTBHE HEOOXOAMMBIX TCOPETHUSCKUX 3HAHUU; JIOMYIICHBI OMNOKA
B OIPEACACHUM MOHATHH M ONMHCAHUHA (PU3NYCCKUX 3aKOHOB, SIBICHUH U
MPOIIECCOB, MCKAKEH HMX CMBICI, HE PEIICHBI 3a/a4yu, HE MPaBUIHHO
OLICHUBAIOTCSI PE3yJIbTAaThl NU3MEPECHUH;

- HE3HAHWE OCHOBHOTO MarTepHalia y4eOHOW MpOrpaMMBbl, JOIMYCKAIOTCS
rpyOblie OIMOKH B M3JI0KEHUU.

OLeHKa «HE 3aYTEHO)

4.1.3. TectupoBanue

TectupoBaHue HCIONB3yeTCS Ui OLEHKM KadyecTBa OCBOEHMsI OOYyYaroIlMMCs OCHOBHOM
npodeCcCHOHAIBHOW ~ 00pa30BaTeIbHOM TPOrpaMMbl MO  OTACIBHBIM TeMaM WU  pasjieiam
JUCHUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJJaHUN, MO3BOJISIOIIUI
YOPOCTUTHh MPOLEAYPY H3MEpeHMs] 3HaHMM M yMeHMH oOydaromuxcs. OOydaromuMmcs BbIIAIOTCS
TECTOBBIE 33/1aHUs ¢ (POPMYIHPOBKOM BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJIMH MPABUIBHBIN OTBET
13 HECKOJIbKUX BapUaHTOB OTBETOB.

Ne OneHoYHbIE CPEJICTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJBHBIE 3aJaHMsl W (MIM) HWHBIE MaTepHUAabI, MHAMKATOpa
HEeOoOXOUMBIE JUIsl OLUEHKHM 3HAHWW, yYMEHUH, HaBBIKOB WU (WJIH) KOMITETEHINH
OIbITa JAEATENbHOCTH, XapaKTePU3YIOUIMX C(HOPMHUPOBAHHOCTD
KOMITETEHIIUH B Mpoliecce OCBOEHUS TUCHUTIIIMHBI

1 1. Eciim uMIysbc CHUCTEMBI MaTE€pHANbHBIX TOYEK B OTCYTCTBHH NA-1 onk-1.
BHEIIHUX CHJI OCTAe€TCs MOCTOSIHHBIM, TO IEHTP MACC 3TOM CUCTEMBI Hcnonp3yer
MOJKET JABUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUTUIAH 715
- C IEPEMEHHBIM YCKOPEHHEM pelieHus
- 110 OKPY>KHOCTH C ITIOCTOSIHHOM CKOPOCTBIO CTaHJIApPTHBIX 3a/1a4 B
2. MoMeHT MHepIMHM TOHKOTro o0pyda Maccod M, paamycom R COOTBETCTBHUU C
OTHOCUTEIIBHO  OCH, TpOXOJsIied yepe3 IIeHTp oOpyda | HampaBIEHHOCTBIO
MEPIEeHIUKYJIAPHO IUIOCKOCTH, B KOTOPOH JEXKUT OOpyd, paBeH | mNpodeccHoHaIbHOM
I=mR?. Ecnu och BpalieHus HEpEeHECTH MapalielbHO B TOUKY Ha JESATENILHOCTH
o0pyue, To MOMEHT HHEPIIUU 00pyda
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- YMEHBIINTCA B 2 pa3a

- yBenuuuTcA B 1,5 pa3a

- HC U3MCHHUTCS

- ymeHnbures B 1,5 paza

- YBEeJIMYMTCA B 2 pa3a

3. OTHOCUTENLHOMN BEIUUYNHOM SIBISETCS ...
- CKOpOCTh CBETa B BAKyyMe

- OapUOHHBIN 3apsia

- IJUTEJbHOCTh COOBITHS

- DJIEKTPUYECKUI 3apsif

4. Cpennsisi KHHETUYECKasl SHEPTUSI MOJIEKYJIbI UCAIBHOTO Ta3a MpHu

temmnepatype T paBHa e=iKT/2.. 3aech =Nyt Ngp+2Nk, TAE Ny, Nap, Nk—
YHCIIO CTENEeHEeH CBOOOIBI MOCTYIATEIBHOIO, BPALIATEIBHOTO M
KO0JI€0aTEILHOTO JIBUKEHUIM MOJIEKYIIbl. [IpH yCIOBHH, YTO MMEIOT
MECTO TOJBKO IIOCTYIATEILHOE W BpalllaTeIbHOE BMKEHHUE, JUIS
Bojiopoa (Hz) umcio i paBHO

5. B mponecce M30TEPMHUYECKOIO COOOIIEHUS TEIUla MOCTOSHHOU
Macce UJIealbHOI0 ra3a ero SHTPOIus ...

- HE MEHAETCS

- YMEHbIIAETCs

- YBeJIM4YNBaeTCs

6. 3MeHeHre BHyTpeHHEH HSHEpruM raza MpOU30LUIO TOJIBKO 3a
cueT paboThI cKaTUs ra3a B ...

- U30TEPMHUECKOM MpoIecce

- 13006apHOM Ipolecce

- U30XOpPHOM IIpoliecce

- aAnadaTH4YeCcKOM Ipouecce

7. Toweunsll 3apsng +q HaxXoOAWUTCA B LEHTpe cdepuuecKoi
noBepxHocTu. Ecnm 3apsn cmecTuTh M3 LieHTpa cdepbl, ocTaBiss
€ro BHYTpU Hee, TO IIOTOK BEKTOpa  HAaNpsSKEHHOCTU
JIEKTPOCTATUYECKOT'O MOJIS Yepe3 MOBEPXHOCTh CHepsl. ..

- YMEHBIINTCS;

- He UI3MEHUTCH,

- YBEJIMYUTCS

8. Ecnm yBenuuuTh B JBa pa3za HANPSDKEHHOCTb AJIEKTPUYECKOTO
T0JI B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOITHOCTD TOKA ...

- YMEHBIINTCSA B JBa pa3a;

- HE UBMEHUTCH;

- yMEHbIINTCSA B 4 pa3a

- YBEeJIMYMTCA B 4 pa3a;

- YBEJIMUUTCS B 1Ba pasa;

9. Ilpm mnOMEIIEHUMH JUAJEKTPUKA B JJIEKTPUYECKOE IOJIE
HaNpPSOKEHHOCTb  3JIEKTPHUUYECKOTO TI0JII BHYTPH OECKOHEUHOTO
OTHOPOJHOTIO H30TPOIHOTO [JUAIEKTPUKA C AUDIEKTPUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTAETCsI HEU3MEHHOI

- OCTaeTCsl paBHOM HYJIIO;
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- YBEJIMUUBAETCS B € pa3s;

- YMeHbIIAeTCs B € pa3

10. YMmeHblIeHHE aMIUTUTYABI KOJIEOaHUH B CUCTEME C 3aTyXaHHEM
XapaKTepu3yeTcss BpeMEHeM pejakcauuu. Eciau mpu HEeM3MEHHOM
OMMYECKOM COIIPOTHBIIEHUHU B KOJEOATEIbHOM KOHTYpE YBEIUYMTh
B 2 pa3a HHAYKTUBHOCTb KaTYIIKH, TO BpeMs pPeIaKCaluu. ..

- YMEHBILIUTCS B 2 pa3a;

- YBeJIMYMTCH B 2 pa3a;

- yBenM4uTCs B 4 pasa,

- yMeHbIINTCA B 4 pasa

I[To pesynbraramMm TecTa OOY4YarOIIEMYCS BBICTABIISCTCS OIEHKA «OTIIMYHO», «XOPOIIOY,
«YZOBJICTBOPUTEIBHO» UITU «HEYJOBJICTBOPUTEIHLHOY.

Kputepun ouenuBanus orBera (Tali.) HOBOAATCA AO CBEACHHUS OOYdYaIOIIMXCS [0 Hadyala
TeCTUpPOBaHUA. Pe3ynbTaT TecTUpoBaHUsI OOBSABISAETCA OOYYAIOIIEMYCS HETOCPEACTBEHHO IOCIE €ro
CIauH.

Ilhca1a (% npamtAwLAY oTBEToD
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xoporo) 70-79
Onenka 3 (yIOBICTBOPHTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPUTEIHHO) MmeHnee 50

TecroBble 3amaHMs, WUCHONB3YIOUIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IOMOILBIO
nH(popMallMOHHBIX TexHonorui, mnpuseneHsl B PIIJ[: «10. HMuHdopmanuoHHbIE TEXHOJIOTUH,
UCTOJb3yeMble MpPU OCYILECTBIEHUH OOpa3oBaTEeIbHOIO IMpolecca MO JUCHUIUIMHE, BKIHOYAs
NepevYeHb IPOrpaMMHOTO oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.

4.1.4. KoutponbHas pabota

KonTponbnas padora (KP) sBisieTcss poayKTOM, NOJy4aeMbIM B pe3yIbTaTe CaMOCTOSATEIbHOIO
IUTAHUPOBAHMS M BBIOJHEHHUs Y4eOHBIX 3a7ay. KoHTpoibHas paboTa MO3BOJISET OLEHUTh 3HAHUS U
YMEHHSI CTYIAEHTOB, a TakXK€ YypOBEHb C(OPMUPOBAHHOCTH HABBIKOB MpH padore ¢ yueOHOil
JUTEPaTypoi U IpYyTMMHU UCTOYHHKAaMU. THUIIOBBIE 3a7]auyl TIO BCEM TeMaM, a TaKkke MM(PBI U 3aJaHNs
IUIL CAMOCTOSATENIBHOTO PEIICHUsI COAepkKATCA B y4eOHO-METOAMUYECKUX pa3paboTkax kadenps! (1. 3
©OC0).

Ne OneHOYHEIE CPEICTBA Kon ¥ HauMeHoBaHUe
TunoBble KOHTPOJIbHBIE 3adaHus W (WIM) WHBIE MaTepUalbl, UHJMKATOpa
HEOoOXOMMBIE ISl OLIEHKU 3HAHWii, yMEHHMI, HABBIKOB U (MJIH) OTBITA KOMITETEHIIHH
JEATENLHOCTH, XapaKTEPU3YIOIIUX c(hOPMHUPOBAHHOCTH
KOMITIETEHIHH{ B TIPOIIECCE OCBOCHHS THCIIHIIIHHEL

1 | JIBmxenne maTepuansHOil TOUKM 3a7aHO ypaBHeHHeM X = Bt + Ct?, -1 onk-1.
rae X - mpsMoJuHEHHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnons3yer

0,25m/c®>.  TlocTpouth rpaduku 3aBUCHMOCTH OT  BpeMEHH OCHOBHBIC 3aKOHBI
KOOPIMHATHI, TPOUJAEHHOTO MYTH, CKOPOCTH M YCKOPEHUS 3a nepBhie | CCTCCTBCHHOHAYYHBIX
10 cexyHa NBMXKEHHUsS, a TAK)Ke HAWTH 3HAYCHUE CpPEJHEH MyTeBOU JUCUUIIIINH IS
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CKOPOCTH 3a TOT YK€ UHTEPBaJ BPEMCHHU. peleHus
CTaH/IapTHBIX 337134 B
COOTBETCTBHUU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSITEIbHOCTH

OueHka 00BsBIIETCS CTYICHTY HEIOCPEICTBEHHO II0CIIE IPOBEPKU KOHTPOJIBHOM pabOTHI.

Hkana Kpurepun oueHuBanus

Orenka 5 Conepxxanne KP nomHocThro coorBercTBYeT 3ananuto. KP comepxut
JIOTMYHOE, IIOCIIE0BATEIbHOE H3JI0KEHHE MaTepHuanga C IpaBHIbHBIM

OTJIIMYHO
( ) PCHICHUCM 3a/1ay.

Onenka 4 Conepxxanne KP momHocThio cooTBercTByeT 3ananuto. KP comepxut
JIOTUYHOE, IO0CJIEI0BAaTEIbHOE H3JI0KEHHE Marepuaja C IPaBHIbHBIM
pemieHreM 3afad. MMeroTcss oOJHA-IBE HECYIIECTBEHHbIC OIIMOKU B
WCTIOJIb30BAHUHU €IMHUI] U3MEHEHHs, B IOCTPOCHHBIX Ipadukax, cxemax
U T.J

(xopor10)

Ouenka 3 Conmepxxanne  KP  uyacTHYHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcss  HEMOCIENOBATEIbHOCTh  M3JI0KEHHMA  MaTepuala,
IIPEJCTABIICHBI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
HOJI0KEHHsI, UCIIOIb30BaHHbIE IIPU pELICHNH 3a1ad. MIMeroTcs ommbku B
HCIIOJIb30BAHUU CAWHUL HU3MCHCHUSA, B IIOJIYYCHHBIX PpC3yJIbTaTax, B
HNOCTPOEHHBIX I'paukax, cXemax U T.1

(YIOBIETBOPUTENHHO)

Ouenka 2 Conmepxxanne  KP  4yacTMuHO  HE  COOTBETCTBYET  3aJlaHUIO.
IIpocMaTpuBaeTCcs  HEMOCIIENOBATENLHOCTE  M3JIOKEHUS  Marepuaa,
IIPEJCTABIICHbI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
IIOJIOKEHHs, MCIIONB30BAHHBIE IIpUM  pemeHud 3agad.  Mmerorcs
CYIICCTBCHHLIC OMUOKH B HCIIOJb30BaHUH CAWHUIl HN3MCHCHHA, B
NOJIYYEHHBIX pe3yabTaTax, B IOCTPOECHHbIX Ipadukax, cxemax u T.1

(Hey10BJIETBOPHUTEIHHO)

4.2. Ilpoueaypsl ¥ OLICHOYHBbIE CPEACTBA /IS IPOBEICHUS] IPOMEKYTOYHON aTTeCTALNHU

4.2.1. 3auer
3adeTr HE MIPEAYCMOTPEH YIECOHBIM IJIAHOM

4.2.2. Dx3ameH

DOk3aMeH sBisieTcss (QOpMON  OIEHKHM KadecTBa OCBOEHUS OOyJaromuMCcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeIbHONW MPOrpaMMBI MO paszfienaM JucHHUIUIMHBL [lo pesymbratam
9K3aMeHa 00y4YaroIIeMycsl BBICTABIISIETCS] OLEHKA «OTIIMYHOY, «XOPOLIO», «yIOBJIETBOPUTEILHOY HIIN
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH TO JUCIUIIMHE TPOBOJIUTCA B COOTBETCTBUU C PACHUCAHUEM IPOMEKYTOUHOU
aTTeCTallui, B KOTOPOM YKa3bIBAE€TCS BPEMsI €r0 MPOBEICHUsS, HOMEp ayJUTOPUH, MECTO TIPOBEICHUS
KOHCYJbTAIIMHU. Y TBEPKACHHOE PACTIHCAaHUE Pa3MeIaeTcsi Ha MHOOPMAIMOHHBIX CTEHJIAaX, a TaKkKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHWUU [JIi TPOMEKYTOYHOM aTTeCTAllMU OOYYaIONMIUXCSl YCTaHABIMBAECTCS
paboyeil mporpaMMOi TUCIUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yJaIoNIuXcs B HaYaiIe ceMecTpa.

DK3aMeHbI PUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C paspenieHus 3aBeAyromnero kademapoi
Ha DK3aMEHE MOXET MPHUCYTCTBOBAThH IMpENojaBareib Kadeapbl, NMPUBICYCHHBIA AT TOMOIIHA B
nmpueMe H5K3amMeHa. B ciydae OTCYTCTBHS BEIyIIEro MNpernojaBaTeis 3K3aMeH MPUHUMAEeTCs
MpernojaBaTesieM, Ha3HAYeHHBIM PaCTIOPSKEHUEM 3aBEAYIONIETO Kadeapoil.
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[TpucyrcTBHEe Ha 53K3aMeHe mpenojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropshKeHHs PEKTopa, IMPOPEKTopa Mo yueOHoi pabote win aekaHa ¢akyabTeTa He JOIyCKaeTcs.

OOyuaroniuecs Ipu sBKE Ha HK3aMeH 00s3aHbl UMETh IIPU ce0e 3a4eTHYIO KHHKKY, KOTOPYIO
OHH IIPENBABIAIOT IK3AMEHATOPY.

Jlig mpoBenieHns SK3aMeHa BEAYILUN MIPENOJaBaTellb HAKAaHYHE T0Iy4aeT B AeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCS B JEKAaHAT I10CIE OKOHYaHMsI MEpPONPUATUS B
JI€Hb IPOBEICHUS DK3aMEHA UM YTPOM CIIEAYIOLIEro JHS.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BHUJC
TECTUPOBAHUA. DK3aMEHALMOHHbIE OUJIEThl COCTABIISAIOTCS 10 YCTAaHOBIEHHON (hopMe B COOTBETCTBUU
C YTBEpPKIEHHBIMH Kadeapoill HSK3aMEHAIMOHHBIMUA BOIPOCAMH U YTBEPIKIAIOTCS 3aBEAYIOIIUM
kadenpoil exxerogHo. B 6unere conepkutcs He 6osee TpeX BOIPOCOB, 2 TEOPETHUUECKUX BOIPOCA U
3a/1ayva.

DK3aMeHaTOpy NPEeAOoCTaBIIAETCS MPaBO 3a7aBaTh BONPOCHI CBEpX OWieTa, a TakkKe MOMHUMO
TEOPETUUYECKUX BOIPOCOB JaBaTh JUIsl PELICHUS 3aJaud W MPUMEpPbI, HE BBIXOASILUE 32 pPaMKHU
IIPOMJECHHOI0 MaTeprasa 110 U3y4aeMou TUCLUIUINHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOIIMXCS OMPEIEIISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO),
«yIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABIAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTbh U B 3aUE€THYIO KHHKKY 00y4arolerocs B IeHb 3K3aMeHa.

[Tpu npoBeieHUH YCTHOTO 3K3aMEHa B ayAUTOPUU HE JOJKHO HAXOAUThCs Oojiee (yKa3blBaeTCsl
KOJIMYECTBO O0YUAIOIIMXCS) HA OJTHOTO MPENoaaBaTesl.

[Ipy mpoBeAEHHMH YCTHOIO OHK3aMEHa CTYIEHT BBIOMpPACT SK3aMEHAL[MOHHBIA OuJIeT B
CITy4aifHOM TIOpSIZIKE, 3aTEM Ha3bIBaeT (haMIIINIO, UMs, OTYECTBO U HOMEp SK3aMEHAIIMOHHOTO OUIeTa.

Bo Bpems »5sk3ameHa oOyuaromuecs MOTYT IIOJb30BAaThCA C Ppa3pellieHHs 3SK3aMeHaTopa
IIPOrpaMMOil JHMCUHUIUIMHBI, CHPAaBOYHONM M HOPMATHUBHOW JIUTEPATypOM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemsi moaroToBku oTBeTa MpH cAaude dK3aMeHa B YCTHOM (opme JOHKHO COCTaBJIATH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIErocst OTBET MOXKET ObITh JOCPOYHBbIM). Bpems oTBeta — He
6osee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINM 3aTPyIHEHHS IPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OusieTy, UMeeT IpaBO Ha BHIOOP BTOPOro OuseTa ¢ COOTBETCTBYIOLIMM MPOJJEHHEM BpPEMEHU Ha
noJAroToBky. [Ipy OxkOHYaTeIbHOM OIICHMBAHWU OTBETA OlLIEHKAa CHMXKaeTcs Ha oauH Oami. Beriaua
TpPEThEro OujeTa He pa3periaeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3aJicsi OT MPOXOKICHHS
aTTecTallid B CBA3M C HEMNOATrOTOBJIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABISETCS OIEHKa
«HEYIOBIETBOPUTEIILHO».

Hapymienne AMCHMIUIMHBIL, CHHCHIBAHUE, HCIIOJIb30BaHHE OOYUYalOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKOIUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JMYHON KOMMYHHKAIIMOHHONW M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cioywyae HapymieHHs 3TOro TpeOOBaHUS
mpenojaBaTesib 00s3aH yJaIUTh 00ydYarolierocs W3 ayJuTOPUU U IPOCTaBUTh €My B BEIOMOCTHU
OLIEHKY «HEYAOBJIETBOPUTEIBHOY.

BricTaBieHne OLIEHOK, TOMYyYEHHBIX MpPU TOJABEACHUH pE3yJIbTaTOB IMPOMEXKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMEHALMOHHYI0 BEJOMOCTb M 3a4YE€THYK0 KHUXKKY IIPOBOJIUTCS B
MPUCYTCTBUU caMmoro oOydaromierocs. IlpernogaBatenu HecyT NEpCcOHATbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3alMCEM O pe3ysbTaTaXx NPOMEXYTOYHOW aTrTecTaluud B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4E€THbIE KHUXKH.

HesBka Ha »K3aMeH OTMeYaeTcsl B 3au€THO-3K3aMEHAI[MOHHOM BEIOMOCTH CIIOBAMHU «HE
SBUIICS?.

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM CJaTh 3K3aMEH B YCTAHOBJIGHHBIE CPOKH,
YHUBEPCUTET yCTAHABIUBAECT IIEPUOJ JIMKBUIALUHU 33J0JDKCHHOCTH. B 3TOT nmepuoa npenogasarteny,
IIPUHUMABIINE SK3aMEH, JIOJDKHBI YCTAaHOBUTh HE MeEHee 2-X JIHEH, Koraa OoHu OyayT NPUHHMATh
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3af0KeHHOCTH. MH(popMarus o JNHKBHAAMHM 33J0JDKEHHOCTH OTMEYaeTcsi B AK3aMEHAIIMOHHOM
JHCTE.

OOyuyaromymMcsi, MOKAa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAaHWS B TEYEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJII YCIIEBaEMOCTH, MOXET OBITh IMPOCTABICHA SK3aMEHAIMOHHAs
OLICHKA JOCPOYHO, T.€. 0e3 cmaun sk3aMeHa. OLeHKa BBICTABISCTCS B HK3aMEHALMOHHBIIN JIUCT WK B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WNuBanuasl ¥ AMLa ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI MOTYT ClIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MIEPHO/] B CPOKH, YCTAaHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIAaHOM. VIHBaIH Bl 1
JHMIA ¢ OrPAaHWYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI, HMEIOIIME HAPYIICHHUS ONOPHO-IBUTAaTEIBHOTO
ammapara, JOIMYCKAaloTCS Ha AaTTeCTAllMOHHBIE HWCHBITAaHUS B COMPOBOXIEHUH ACCHCTEHTOB-
COIPOBOXKJAFOIIHX.

[Ipouenypa mpoBeneHHs NPOMEKYTOYHOH aTTecTaluu A OCOOBIX CIIydyaeB H3JIOKEHA B
«[TonoxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOYHOM aTTECTAIlMH OOYYarOIIUXCS 10
OIIOIl GakanaBpuara, crneuuanurera u Marucrparyps» DPI'BOY BO IOxHo-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OLeHOYHbBIE CpeICTBA Kon n HanmeHoBanue
1 TunoBble KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUAIIbI, MHAMKATOpa
HEOO0XOAUMBIC JJISl OLIEHKHU 3HAHWH, YMEHUHN, HABBIKOB U (WJIH) OTIBITA KOMIIETCHIINH
NeSITebHOCTH, XapaKTEPU3YIOLUINX CPOPMUPOBAHHOCTh
KOMIIETEHIIUH B MPOLIECCE OCBOEHUS TUCHHUIIIIMHBI

1 1. Ponp ¢u3uku B pPa3BUTUM TEXHUKH W arpoOIpOMBIIIJIEHHOTO N-1 onk-1.
IIPOU3BOJICTBA. Hcnonssyer
2. Kunematuka warepuanbHOil Touku. KoopauHaTHBII MeTOJl | OCHOBHBIE 3aKOHBI
onucaHus ABWKeHUH. KuHemartnueckoe ypaBHEHUE [BUKEHUS U | €CTECTBEHHOHAYYHBIX
olpezeisieMble IT0 HEMY KHHEMaTHYECKHE XapaKTEPUCTHUKHU. JUCLIUIUIAH JJIs
3. BekropHblii  crmoco0® — omucaHMs — JBMKEHMH.  BekTopbl penieHus

IEpEMELICHUS, CKOPOCTH, YCKOPEHHUSA. YTIJIOBBIE XapaKTEPUCTUKU
JBUKEHUS 110 OKPYKHOCTH.

CTAaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

4. DreMeHThl PENATUBUCTCKON MexaHUKH. [locTynaTel cenuanbHOl | HAImpaBIEHHOCTHIO
Teopun oOTHOcUTeIbHOCTH. I[IpeoOpazoBanusi Jlopenmna. Croxkenue | mpodeccuoHaIbHOM
ckopocTeil. OTHOCHUTENBHOCTh UIMHBI OTPE3KOB M JUIUTEIHHOCTH NEeSTeNIbHOCTH

BPEMEHHBIX HUHTEPBAJIOB.
5. JluHaMHMKa MaTepUaJbHOM TOYKM U IMOCTYNATEIbHOIO JBHKEHUS
TBEpAoro tena. [lpuHIMNI oTHOcUTENbHOCTH. 3akoHbl HbroToHa.
Bunr! cui.

6. /IlnHamuka BpalIaTelbHOTO ABWKEHUS. MOMEHT cuibl. MoOMeHT
MHEpLUHH. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. VHepuumanbHble M HEWHEpPUUAIbHBIE CUCTEMBI OTCU€Ta. CHIIbI
WHEPLMH [IPU Pa3INYHbIX BUJAX JBUKCHHUS.

8. Pabora, MomHOCTh ¥ 3Heprusa. Mexanndeckas paboTa U MOLUTHOCTh
IIpU MOCTYNATEIbHOM U BpAlllaTEIbHOM JBHKeHUsAX. KnHeTtnueckas
SHEPrus U TeOpeMa 0 KHHETHUYECKOI SHEpTUu.

9. KoHcepBaTuBHbIE CUJIBI U TMOTEHIMalbHas >Heprus. [Ipumepsl
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

10. Mexannyeckue KosieOanus. KuHemaTHka TapMOHHUYECKUX
kosnebanuii. CnoxeHne kojaebaHuid. AKyCTUYECKHE PE30HATOPHI.

11. Jwnamuka rapMoHuueckux koyiebanuid. [luddepenumansuoe
ypaBHeHHE KojeOaHMid. 3aTyXaiolue U BBIHYXICHHBIE KOJICOaHMS.
Mexanundeckuil pe3oHaHc. MasTHUKU.

12. Mexanndeckue BOJHBL. BosiHOBOoe ypaBHeHHME. Buael BOIH.
Wntepdepenius, audpaknuss M aucnepcuss BosH. BonHel un
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uHpopMalus.

13. OcCHOBHBIEC TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpHH.
Wneanphbiii raz. OcHoBHoe ypaBHeHrne MKT u ypaBHeHue cocTOsIHUS
UJCAIBHOTO Ta3a.

14. ArperatHble cocTosiHUS U (a30BbIe Nepexoabl. PeanbHble rasbl.
Cxwxenne razoB. OcoOEHHOCTH KHUAKOro coctosiHus. CTpoeHue
KpUCTaioB. JlegeKTsl KpucTammndeckoro crpoeHus. [Ipoynocts u
IJIACTUYHOCTb.

15. SBnenms mepenoca. Juddysus, TEIONPOBOTHOCTH U
BHYTPEHHEE TpeHHE. MOJIEKYIAPHO-KUHETUYECKAsd TEOPUS SBJICHUU
IepeHoca.

16. OcHOBbI TepMOAMHAMHMKU. BHYTpeHHsIsI BSHeprus u IEepBOE
Hayajlo TepMoauMHamMHMKH. Pabora M TemnoéMmkocTe rasa mnpu
Pa3IMYHBIX IIPOLIECCAX.

17. Bropoil 3akOH TEepMOJWHAMHUKHU. TeIJIOBbIC JBUTATEIU U
xonoauibHble  Mamuebl.  KIIJ[ — TermoBbIX — nBuUrareneii
CTaTUCTUYECKUI CMBICI BTOPOrO 3aKOHa TepMoiauHamuku. [lonstue

SHTPONUH. Tperuit 3aKOH TEPMOAUHAMUKH. DNeMEeHThI
OMO2HEPIeTHKHU.
18. DIIEKTPUUECKHUI 3apsi. B3anmoneiicteue 3aps0B.

Onekrpoctatuueckoe 1moje. Bekrop HanpsbkéHHocTH. Pacuér
IJEKTPOCTATHYECKUX Iosier. [loTeHnnan 3JIeKTpOCTaTUYECKOTO OIS,
Pabota nmo mepemenieHHIO 3apsJIOB B 3JIEKTPOCTATHUECKOM IIOJIE.
[loteHunan w© rpaaMeHT MOTEHUMAJa. OKBUIOTEHUUAIbHbIE
MTOBEPXHOCTH.

19. BemectBOo B 3nekTpudeckoMm mosie. [lonsipHble W HEMOJSpHEIE
Mosiekynbl.  Ilomspuzanuss  nuanekTpukoB. Bektop cmemeHus.
[IpoBOogHMKHM B  3JEKTPOCTATMUECKOM TMOJE. DJIEKTPOEMKOCTh
poBoAHUKOB. KoHeHcaTopsl.

20. [loCTOSIHHBIM ~ 2JEKTPUYECKUH  TOK. 3aKkoH Owma.
Onexktponasmxkymas cuna. IlpaBuna Kupxropa u  pacuérsr
BJIEKTPUYECKUX LIETIEH.

21. Knaccuyeckas TeopHsl 3JIEKTPOIPOBOJHOCTH. BbIBOJ 3akoHa
Owma. [Tpuposa cBEpXIpOBOAUMOCTH.

22. Hocutenu TOKa B Pa3IUYHBIX MPOBOJHUKAX. DIEMEHTHl TEOPUU
anekTponpoBoaHocT.  IlomynmpoBognuku.  I[lomynpoBOIHHUKOBBIE
npubopsl.  DneMeHTbl  (uU3nYecKod SIEKTPOHUKH. KOHTaKTHBIE
SIBJICHUS] B METAJUIaX U NOJYIPOBOJHUKAX.

23. MarnuTtHoe mosnie. B3anMopelcTBHE SIIEKTPHUUECKUX TOKOB.
Pacuétsl MmarauTHbIX noJieid. 3akoH buo-CaBapa-Jlamnaca.

24. MaruutHele  cBoiicTBa  BemiectBa. Jlma-, mapa- u
¢deppomarneTuku.  Jlomenol.  @DeppuThl.  DIEKTPOMArHUTHBIE
cernapaTopsl B arpOMHKEHEPUH.

24. JleWicTBE MAarHUTHOTO TIONSl HA OJJIGKTPHUECKHUH TOK U
JOBUKYIIMECS 3apsbKeHHbIe yacTulpl. Cuita AMriepa u cuna Jlopenna.
Dddext Xomra. DIEKTPOIBUTATENH.

25. DnexkTpoMarHuTHas WHAyKuus. 3akoH @apanges U mpaBUio
Jlenua. Mexanusm Bo3HuKHOBeHUs DJ1C HHAYKINH.

26. T'eneparopsl rapmonmueckoi IJIC u TpaHCPOPMATOPHI.
WHAyKTUBHOCTS IPOBOJAHUKOB. DHEPIUs MarHUTHOT'O TIOJIS.

27. IlepeMeHHBIN »rekTpuyeckuii Tok. Llemn mepeMeHHOro TOKa.
3akoH Oma JuIs 1iener nepeMeHHoro Toka. [loiaHoe conpoTuBiieHHE
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IIEpEMEHHOMY TOKY. BekropHas auarpamma. Pe3oHaHc B wmemsix
NIEPEMEHHOT'0 TOKA.

28. DnextpomarautHoe mone. O0oOmenue 3akona Papaznes. 3akoH
IOJHOrO TOoKa. TOK cMeleHusa. OJIEeKTPOMAarHUTHBIC BOJIHBI.
VYpaBHenust MakcBemna. Cucrema ypaBHeHMH MakcBemia B
muddepeHnmanTbHOl M MHTErpayibHOW ¢dopmax. Bektop VYwmona-
[TovinTHHTa. /[aBieHue cBeTa.

29. T'apmonnueckuil ocumuATop. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KosiebaHus. 3aTyXarolue U BEIHYKICHHbIe KoeOanus. Pe3onanc.

16. T'enepamus, mnepenadya W HpUEM DIEKTPOMATHUTHBIX BOJIH.
OTKpBITHIN KOJIeOaTeIbHBIN KOHTYP. [Tpuniun paboThI
paguonepenaTyMka M pagUONpPUEMHMKA. Mopynsauus U
NETeKTUPOBAaHUE DJIEKTPOMArHUTHBIX BOJH. Paguornokauus u
TEJIEBUICHHUE.

30. IIkana 31eKTpOMarHuTHBIX BOJH. Pa3inyHble Auana3oHbl 4acTOT
QJIEKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOCHHOCTH U
TEXHUYECKHE CPEACTBA UX MOTYUCHUS.

31. Hcnonb30BaHWE BHUAWMBIX, YIbTPA(QHONETOBBIX H JIPYTHX
U3IYy4eHUH B PACTEHHEBOACTBE U >KMBOTHOBOJCTBE.18. DiemMeHThI
reoMeTpuyeckoil  onTHUKUM. OCHOBBI T'€OMETPUYECKOH  ONTHKH.
@®opmynel Openens. IlpuHnmn oOpPaTUMOCTH CBETOBBIX JIy4dei.
[TpuGopsl TEOMETPUYECKON ONITHKH.

32.doTomMeTpus.

33. DnemeHTHI BOTHOBOM ontuk. [Tpuaimn [roiirenca.

34. Unrepdepenuus cera. KorepeHTHOCTb M ONTHUYECKUH X0
ayded. YcnoBuss MakcuMyma M MHHMMyMa. HHTepdepomerpsl.
DneMeHTHI Tosiorpaduu.

35. Hudpaxus CBETA. [TpuHIHN ['tolirenca-dpenens.
JudpakimonHas pemeérka. Crnextporpadusi. Judpakius
PEHTI€HOBCKHX JIy4eH.

36. B3aumopeiictBue mzinydeHus ¢ BeniectBoM. [lonspusanus cera
IIPU OTPAKEHUU U MTPEIIOMIICHHUU.

37. JlBoitHoe nyuenpenomiieHue. ONTHYECKH aKTUBHBIE BEIECTBA.
Caxapumetpsl. MckyccTBeHHast aHU30TpONMsI M €€ HCIOIb30BaHUE.
HopMmanbHas 1 aHomMalIbHasE JUCTIEPCUSL.

38. TemnoBoe wu3mydeHue. AOCOIMIOTHO dYEpPHOE TENO. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilnanka.
OnTrueckas MUpoOMeETPHUS.

39. ®oro3pdexr. BHemHU, BHYTPEHHUH U  BEHTHJIbHBIN
dhoTodrddexr. VYpaBueHue DWHIITEHHA. [Ipumenenue
¢dorosnementoB. dpdexkr Komnrona. JlroMHMHECHIEHTHOE HU3ITydYEHHUE.
BbuomomMmunecnennus.

40. dotobuonornyeckue npoueccel. @otocuHTes. TepmoauHaMuKa U
MexaHu3M ¢oTtocuHTe3a. bruosHepreTuka.

41. DnemMeHThl KBAaHTOBOM MexXaHUKU. KopmyckymsipHO-BOJIHOBOH
Tyanu3M. Hudpaxus AIIEKTPOHOB. CooTHomieHus
HeonpenenéHuocreil. Ypasuenue llIpenunrepa.

42. AtoM Boaopoaa. DHEpreTuyecKkue ypoBHH aroma. [loTeHrman
BO30ykJeHuss W wuoHumzanuu. Iloctymarel bopa. Wzmydyenue wu
MOTJIOIIEHUE SHEPruU. Bo1opoomnono0HbIe HOHBI.

43. CTpyKTypa CJIOXHBIX aTOMOB. ODHEPreTHUECKHE YPOBHU B
cinoxHbIX aromax. [lpunnun I[laynu. Ontuyeckue CHEKTPHl U
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CIIEKTPbl PEHTTEHOBCKOro u3nyueHus. Ilepuoauueckas cucrema
anemenToB JI.M.Menaeneena.

44. Ouszuka MOJIeKyJl. DHepreTuYeckre ypoBHU Mojekya. OOMeHHoe
B3aumoJieiicteue. MomnekynspHble crekTpbl. [lpuHunun paGoThl
KBaHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.

45. Tlonumepsl U kuakue Kpuctamuibl. OCHOBHBIE — BHJBI
KOJJICKTUBH3AIMU MOJIeKyl. CTpoeHHe MOJTUMEPOB U UX (PU3NIECKUE
cBoMcTBAa. THUNbl KXKUAKUX KpUCTALIOB. Jlucmiuem Ha IKHIKMX
KpUCTaax.

46.5IBneHne pPaaMOAKTUBHOCTUA. BHIBI pajMOAaKTHBHOTO pacrmaja.
3aKkoH paanoakTUBHOrO pacmnajna. CtaObuipHble U PaJMOAKTHUBHBIC
n3oTonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU U PATUOOHOIOTHU.
[IpoGeMbl paarOIKOIOTHH.

47. CoctaB atoMHOrO0 sigpa. M3otonsl. MexaHnueckuii 1 MarHUTHBINA
MOMEHTHI fAliep. SlaepHble CUIIBI U SHEPrus CBsI3U sAApa. SnepHbIid
MarHMTHBIN PE30HAHC U €r0 UCIIOJIb30BaHUE.

48. SnepnHble peakiuu. MexaHU3M sIEpHBIX peaknuil. llenHas
peakuust aeneHus saaep. Mcnosb30BaHME ATOMHOW — DHEPIUM.
[IpoGnema ympaBnsieMoil TepMosiiepHoii peakuuu. JHeprus ComHIa
1 3BE31. SlnepHas HKOIOorusl.

49. DnemeHTapHble uacTulpl. Kiaccubukanus 3IeMEHTapHBIX
yacTull. B3aumonpeBpaniaeMocTh 3J€MEHTapHbIX YacTull. MeTomabl
YCKOPEHHsSI 4YacTUL. AHTUYAacCTUMLBI M AaHTHBENIECTBO. BemiecTtBo B
AKCTPEMAIIbHBIX YCIOBUSIX.

50. CoBpemeHHas ¢u3nMKa U arpouHxeHepus. BemectBo u moe.
OOBEKTHl U MPOLIECCHl. DBOMIOIMOHHBIE MPOIECCH TPE0Opa3oOBaHUS
MaTepuu. BeliecTBeHHbIE, YHEPreTUYECKHE, JJIEKTPOMArHUTHBIE U
nH(popMalMoOHHbIEe — TpeoOpa3zoBaHusl  OMo0OBEKTOB.  Pa3BuTHe
arpo(u3uKH, OMOMEXaHMKH, 6uodpu3uKy, OMOdPHEPreTHKH,
61onH(pOpMaTUKH, OMOTEXHOJIOTMH U arPOMHKEHEPUH.

[IIxana u KpUTEpUU OIIECHUBAHUS OTBETA 00YUAIONIEroCs MPEACTaBIEHBI B TA0IUIIE

Mlkana Kpurtepun onennBanus
BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIyOOKOe 3HaHUE MPOrpaMMHOIO
Ouenka 5 Marepuana, YCBOEHHE OCHOBHOM M JIONOJIHUTENBbHOM JIUTEpaTYypHI,
(oTIIMYHO) PEKOMEHJIOBAaHHONW TPOrPaMMON JUCIUILINHBI, TPaBUIBLHOE peIIeHUE
3a/1auu.
MOJIHOE 3HAaHWE TMPOTrPaMMHOIO MaTepuajia, YCBOCHHE OCHOBHOM
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B nporpamme, HaJIu4yue
(xoporo) MaJIO3HAYUTEIBHBIX OMMOOK B PEIICHWH 3aJlayd, WJIM HEIOCTATOYHO
TOJTHOE PACKPBITHE COJEPKaHKE BOIPOCa.
Ortenka 3 3HaHWUE OCHOBHOT'O MPOTPAMMHOTO MaTepHaia B MUHHUMAJIBHOM O0BEME,
MOTPEUTHOCTH HEMPUHIMIIUAIBLHOTO XapaKTepa B OTBETE HA YK3aMEHE U B
(YIOBIETBOPUTEIHHO)
peIIeHuY 3a/1a4u.
Ouenka 2 mpoOenbl B 3HAHHUAX  OCHOBHOTO  TIPOrpaMMHOTO  MaTepuarna,
(HeyIOBJIETBOPUTENIHHO) | MPUHIMIHANBHBIE ONTMOKH MPU OTBETE Ha BOMPOCHI U B PEILICHUU 3aJauu.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUs

BHECEHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHUIA TOATHCH M3MCHCHHA




