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PaGoyas nporpaMma JUCHMIUMHE! «DH3KUKa» COCTABIEHA B COOTBETCTBUH C TpeGoBAaHMAMM
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DIEKTPOIHEPTETHKA W IJICKTPOTeXHHKA, HANPABICHHOCTh — JieKkTpocHabxkenne. Hacrosmasn
paboyas mporpamMma JHCUMILUIMHBI COCTaBIeHA B paMKaX OCHOBHOM MpodeccHOHAIbHOH
o6pasosatensHoi mporpamms! (OITOIT) u yuuTeBaeT ocoGeHHOCTH OOyYeHHs TNPH HHKIIO3HBHOM
06pa30BaHKH JIUIL ¢ OrPAHHYEHHBIMH BO3MOKHOCTSAMH 310poBbs (OB3).

CocTaBuTeNb — KAHAHAAT GH3MKO-MATEMATHYECKHX Hayk, fouenT Hukummn 10.A.
PaGouas mnporpamma auCUMINHHBL 00CYkKIeHa Ha 3aceianun Kadenpsl «MaremaTnueckue M
€CTECTBEHHOHAY YHbIE JUCITUILITHHBDY

«17» anpens 2023 r. (mpotokon Ne§).
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Pa6ouyast mporpamMma JAHCUMIUTHHE! 0100peHa MeToauyeckol komuccnei MHCTHTYTa arpoikeHepuH
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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

baxanasp no Hanpasnenuto noaArotoBku 13.03.02 DnekTposHEpreTUKa U AIEKTPOTEXHUKA JOJIKEH
OBITh IOJATOTOBJIEH K pEIIEHUIO 3a4ad MpO(eCCHOHAIBHOW AEATENbHOCTH CIEAYIOIIMX THIIOB:
TEXHOJIOTMYECKOM; IKCILITYyaTallMOHHOM; IIPOEKTHOM.

Heab aucuuIIMHbBI — cHOPMHUPOBATE y OOyYarOIMXCs cUcTeMy (DyHIaMEHTaJIbHBIX 3HaHUI,
HEOOXOAUMBIX JUIsl MOCIEAYIOIEeH MOArOTOBKH OakaiaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO
IPAaKTHUYECKUX 3alad  CEeJIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TAaKXKE CIOCOOCTBYIOLIMX
JaJIbHEUIIEMY Pa3BUTHUIO JIMUYHOCTH.

3aga4yu AUCHMIINHBI:

— U3Yy4YUTh OCHOBHBIE (PU3MYECKHe SIBICHUS, OBIAACTh (PYHIAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMU U TEOPUSIMH KJIACCHYECKON M COBPEMEHHOU (DH3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PM3HMUECKOTO MBIIUICHUS;
O3HAKOMUTbBCS C HAY4YHOI anmapatypoil 1 MeToaaMu (pU3HUecKoro ucciae10BaHus, IPUOOPECTH HABBIKU
poBeACHUS (PU3NUECKOTO FIKCIIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOoe colepKaHWe B MNPUKIAJHBIX 3ajadax Oyaymien
NESITENIbHOCTH;

— OBJIaJICTh METOIaMU PEIIEHUS MHKEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM 1 MHANKATOPHI UX JTOCTHKEHUM
OIIK-3. CiocobeH mpUMEHSITh COOTBETCTBYIONIUHN (DU3UKO-MAaTEMATHYECKUI ammapar, METObI

aHaJIn3a U MOACIIUPOBAHUA, TCOPCTUYCCKOIO W SKCICPUMCHTAJIBHOI'O HCCICAOBAHUA IMPU PCUICHHUU
poeCCHOHANTBHBIX 3a]1a4.

Kon n HaumeHoBaHue
WHJUKaTOpa

®opmupyemslie 3YH
TOCTHKCHUS
KOMITCTCHITHH
sHaHus | OOydaromuiicst TOJDKEH 3HaTh: OCHOBHBIC (DM3MUYECKHE 3aKOHBI,
SBJICHUSI WM TIPOLECCHl, HAa KOTOPBIX OCHOBAHBI IPHHIUITBI
WJ1-5 onkes. NIeUcTBUS OOBEKTOB MPOPECCHOHANBHONW JESTENbHOCTH U
AlemoncTpUpyeT KOTOpBIE MCHONL3YIOTCS JIs PEIleHUS NPO(ecCHOHAIBHBIX
NOHMMaHHE 3a1a4
buU3HYECKUX SBICHUN
Y TIPUMEHSIET 3aKOHBI - (b1.0.12-3.1)
MEXaHHKH,
TepPMOAMHAMHUKH, ymeHus | OOydaromuiicss JOJKEH YMETh: HCIOJb30BaTh OCHOBHEIE
IEKTPUYECTBA I ¢usnueckrue  3aKOHBl WM TOHATHS  JUIS  peIIeHHs
MAarHEeTH3MA npo(ecCHOHATIbHBIX 33/1a4

- (B1.0.12-V.1)

HaBbIKK | OOy4aromuiicss JOJKEH BJIAJETh: HABBIKAMH IPUMEHECHHUS
COOTBETCTBYIONIETO  (PU3NKO-MATEMAaTHYECKOTO  ammapara,
MCTOHOB aHAJIM3a W MOACIUPOBAHHA, TCOPCTUYCCKOIO U
AKCIIEPUMEHTATIHLHOTO UCCIICIOBAHHUS npu peleHuH
po¢eCCHOHANBHBIX 3a]1a4




- (B1.O.12-H.1)

Kox 1 HanmenoBanue
WHIUKAaTOpa

OCTHKEHHS ®opmupyemselie 3YH
KOMITCTCHIIHH
sHaHus | OOYYarOLIHIiCs TOJIKECH 3HATh: OCHOBHBIC (DU3MYCCKHUE 3aKOHBI,
SBJICHUST M TPOIECCHI, HAa KOTOPBIX OCHOBAHBI TPUHIIMITBI
WJ-6 onk-3. nercTBUsl O00BEKTOB MPO(ECCHOHANBHON ACSITETbHOCTH H
JlemoncTpupyer KOTOPBIE HCHONB3YIOTCS I pEHIeHHs NpOoeCCHOHATBEHBIX
3HaHUE 3a1a4
AJIEMEHTAPHBIX OCHOB
ONTHKHU, KBAHTOBOM -(b1.0.12-3.1)
MEXaHUKH U aTOMHOMN
busnKHN ymenust | OOyJaromuiicss JO0/DKEH yMETh: HCIOJb30BaThb OCHOBHBIC
¢dbusnveckne  3aKOHBI M TOHATUS Ui PEUICHUs
po¢eCCHOHANBHBIX 3a]1a4
- (b1.0.12-¥.1)
HaBbIkK | OOyJaromuiicss JOJDKEH BIIAJACTh: HAaBBIKAMH PUMCHEHHS

COOTBCTCTBYIOLICTO (1)I/I3I/IKO-MaTeMaTI/I‘-IeCKOI‘0 alrirapara,
MCTOOOB aHalluda W MOACIUPOBaAHHUA, TECOPETUYCCKOro U
OKCIICPUMCHTAJIBLHOT'O HUCCICa0BaHUA npu peuicHnun

npodeccHoHABHBIX 33a9

- (B1.0.12-H.1)

2. Mecto nucuuninnsel B cTtpykrype OITOIIT

Huctummaa «®u3nka» OTHOCUTCS K 00s3aTeNbHOM YacTH OCHOBHOW MpodeccroHaIbHON
o0Opa3oBaTenbHON TporpaMMBbl OakaiaBpuara.

3. O0bém MM CUMIINHBI U BUABI y4eOHOH padoThl

O6bem aucuuriuHbl coctaBisier 10 3auetHpix enunui (3ET), 360 akagemuueckux wyaca.

JucuunimHa nu3ydaercs:

- ouHas gopma oOyueHus B 1, 2 cemecrpax;
- 3a049Hast popma oOyueHus Ha 1 Kypce.

3.1. Pacnipenesnienue od0beMa TUCHUILJIMHBI 110 BUIaM Y4eOHOH padoThI

Bun yueGHOM paboThI

KoanuectBo uacos

Ounas dhopma 3aouHas popma
o0y4YeHHS 00y4YeHHS

KonrakTHasi paborta (Bcero)

160 26




B Tom uncie:
Jlexuuu (JI) 64 10
[Ipaktuueckue 3ausarus (I113) 32 8
Jlaboparopusie 3ansTus (JI3) 64 8
CamocrositesbHast padora odyuaromuxcs (CP) 146 316
KonTpoub 54 18
Hroro 360 360
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam
Ounas ¢popma o0OyueHust
B TOM YHCJIC
KOHTaKTHas paboTa
Ne Bcero %
TeMBbI HaunmenoBanue pasaciia U TEMbI 4acOB %
I J3 I13 CP =
g
1 2 3 4 5 6 7 8
Pazgen 1. Mexanuka, moJsiekyssipHast GU3MKa U TEPMOTMHAMHUKA
1.1. | Beenenue B pusuxy 2 2 - - - X
1.2. | Kunematuka 14 4 4 2 6 X
1.3. | Jlunamuka 16 4 4 4 6 X
1.4. | 3aKOHBI cCOXpaHEHUs 16 4 4 4 6 X
15, Mexannueckue KoneOaHus u 16 4 2 ) 6 X
BOJIHBI
L6, DJeMeHThI MOIIEKYIAPHOH 1 16 4 4 4 10 X
CTaTUCTHYECKON (PU3UKU
1.7. | OCHOBBI TEPMOJIMHAMUKHU 14 4 4 2 10 X
Paznen 2. DnekTpruyecTBO M1 MarHETU3M
2.1. | DaexTpocTaTuka 24 4 4 4 14 X
IlocTostHHEIHN TOK,
2.2. | DJIEKTPUYECKUE LIETIH U 18 4 4 4 8 X
MaTepuabl
2.3. | IloctosiHHOE MarHUTHOE TOJIE 16 4 4 2 8 X
54, DJIEKTPOMArHUTHbBIE 2% 6 4 4 14 X
KOJIeOaHUs U BOJTHBI
Paznen 3. OnTuka u aromHast pusuka
31 ['eomeTpuyeckas u BOJTHOBAS 14 4 4 i 3 X
ONTHKA
3.2. | KBaHToBas ontuka 16 4 8 - 8 X
DJIeMEHThI KBAaHTOBOMU
3.3. | MEXaHHUKHU U aTOMHOU 16 4 8 - 12 X
¢buzukn
3.4, | fAATOMHOC AAPO N 16 4 | - - 16| x
3JI€eMEHTapHbIE YaCTHIIBI
35 CoBpeMeHHas puzndeckas 12 4 i i 14 X
KapTUHA MHpa




KoHTposb 72 X X X X 54
Hroro 360 64 64 32 146 54

3aounas popma o0yueHust

B TOM YHUCJIC
KOHTaKTHas pa60Ta
Ne =
TCNII:I HaumenoBanue pasnena u TeMbl Bcero CP §
4acoB JI JI3 113 z
N
1 2 3 4 5 6 7 8
Mexannka, MOJIEKYJIIpHast
1 ¢u3nKa U TepMOAMHAMUKA. 110 4 ) ) 102 <
' 3JIEMEHTBI CTATUCTUYECKOU
bu3uKu
) DJIEKTPUYECTBO U
: MaraetusM. Konebanus u 114 4 4 4 102 X
BOJIHBI
Ontuka. KBantoBas usuka.
®uznka aTomMa. DJIEMEHTHI
(bu3uKN TBEpAOTo TENA.
3. Snephas dusnKa. 118 2 2 2 112 X
®dusnyeckas KapTuHa MHPA.
KonTtponb 18 18
Hroro 360 10 8 8 316 18

4. CTpyKTYpa M coiep:KaHUe JMCUMILIMHBI, BKIIYAKIIee NPAKTHYECKYI0 IOAT0TOBKY

[lpakTuyeckass MOATOTOBKA MPH peaTU3aliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILINH
(Momyrneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJa0OPaTOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATENBHOCTH, NPEIYyCMATPUBAIONIAX YYacTHE
o0yJaromuxcsi B  BBIIOJIHEHWH OTACTBHBIX JJIEMEHTOB pPaboOT, CBs3aHHBIX C Oyaymiei
poeCCHOHATTLHON IEATEIEHOCTHIO.

HpaKTI/I‘-IeCKa}I IIOATrOTOBKAa MOKET BKIIKOUATH B CG6$I OTACIBHBIC 3aHATHUA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpPHUBAIOT Tiepenady ydeOHOW HMH(pOpMaHuu OO0YyJaronuMcs, HEOOXOIUMOW st
MOCTIeIYIOIIETO BHIIOJHEHUS Pa0doT, CBSI3aHHBIX ¢ Oyayliel mpodecCuOHaIbHON AEATEIbHOCTHIO.

4.1 ConepxxaHue Q¥ CHUILITHHBI

Pa3nea 1. Mexanuka, MoJIeKy/IsipHAas (PU3MKA M TEPMOAUHAMHUKA

BBenenue

[Ipenmer ¢u3uku. Bxkinax poccMHCKUX y4eHBIX B pa3BuTHE (PU3MKU. MeTox MO3HaHUS B (pU3HKe.
DKcnepuMeHThI U Teopun. Pons matemarnku. @usndeckue 3akoHbl. [lorstue dhakra B pusnke. Mogenu.
[Tpsimble u oOpaTHbIe 3a1a4un HU3UKH. PazmepHocTH (PU3NUECKUX BETHYUH.



Kunemarnka

JIBikeHne Kak riaBHas (opma cymecrBoBanusi marepuu. [IpoctpancTBo u Bpemsa. CrocoOsl
OIMCAaHMs COCTOSIHUA TeJla U cucTeMbl Tel. CUCTeMBbl OTcueTa U KoopauHat. Posib n npuHIMIEl BEIOOpa
cucreM koopauHat. CrerneHH cBOOOJAbI, WHBapUAHTHbIE CBOWCTBA 4YHUCIA CTENEHEH CBOOOIBI.
TpexmepHOE 1 MHOTOMEpPHOE IPOCTPAaHCTBA. MaTepuanbHas TOYKa U PACIPOCTPAHEHHUE ITOM MOJECIIN
Ha MHOTOMEpHBIN ciy4ail. TpaekTopuss 1 MUpOBasi JIMHUSA, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE KaK
nmpousBoaHble. [locTynarenbHOE U BpalaTenbHOE NIBUKEHUS KAK OCHOBHBIEC BUJIbI IBUJKEHUMN. Y TJIOBBIC
CKOpPOCTb M YCKOpPEHHE, HOPMAJIbHOE M TAaHIEHIMAJIbHOE YCKOpeHus. CKOpoCTh U YCKOpEHHE B
MHOT'OMEPHOM IIPOCTpaHCTBE. VHepuHuanpHble CUCTEMBI U PAaBHONPABHOCTH ITOKOSI U PABHOMEPHOIO
npsMoJInHEHOTO aBMKeHus. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI IPU OOJIBIIMX CKOPOCTSX OTHOCHUTENBHBIX JBM)KEHUH MHEPLHATIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPENATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBanm Mexay
COOBITHSIMM U €70 HUHBAPUAHTHOCTD.

JInnamuka

Cuna u macca, cynepno3unus cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJib HAaYaJIbHBIX YCJIOBUM, NMPUHLMI JeTepMHHH3Ma. [Ipumepbl pelleHus ypaBHEHUW JIBUYKEHUS.
JIBM>KEHHE Tel B IIOJIE€ CHJI TATOTCHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKax. J[MHaAMHUKa CleIsmux
cucreM. IMmyibc, 3aKOH COXpaHEHUS UMITYJIbCA I MEXaHUYECKOM CUCTEMBI, TPETUH 3aKOH HbroTOHA.
B3aumopeiicteue Tenm depes mosie. OOmas ¢GopMyIuMpOBKa 3aKOHAa COXpaHEHUS WMMITYJIbCa.
Kunernueckas sHeprusi MaTepuaibHOM TOUYKH, CBSA3b €€ ¢ KOMIIOHEHTaMH BEKTOpa uMItyisca. Pabora u
NOTeHIMalbHast 3Heprus. PaboTa mepemenieHus MarepuUanibHON TOYKM MO KPHUBOJIMHEHHOMY IyTH.
[loTeHunanpHble CWIJIBI, BBEIEHUE TOHATHSA MOTEHLUANa Ui  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorennuaneHast QyHKIMS, TOTEHIMAIbHAS NOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIbI M MOTEHIUAIbHON
¢ynkuuu. [loTeHnmanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXKHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACUCTBYIOIIUX CTATUYECKMX TOYEYHBIX OJICKTPUYECKUX 3apsnoB. lIpuHnmn
IUIOTHEWIIEeH YNaKoBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (hopM KpuctaiuioB. KondopmarmoHHbIi
aHaJIN3 MOJIEKYJI. MoMeHT cuibl. /IluHaMKKa BpallleHUs TOYKU U TEJIa BOKPYT IIOCTOSIHHOM OCH, IOHATHE
O MOMEHTE MHEpPLUU MaTepUaibHOW TOUKH M Teja. YPaBHEHHUE JIBMKEHHUS BpAIAIOLIErocs BOKPYT
HENOJBIKHOM OCH Tena. MOMEHT MMITyJbCa, CBSI3b €r0 KOMIIOHEHT C KHHETHYECKOW JHEprueu
BpaiieHus. M3MeHeHne MOMEHTa MHEPLMH Tejla MpH MEPEHOCE OCH BpalleHMsl. [J1aBHbIE MOMEHTBI
MHEPLMH U yCTOMYNBOCTD BPAIEHUS TEJl. 3aKOH COXPAHECHUS MOMEHTA UMITYJIbCA TEJIA U CHCTEMBI TEIl.
OcoOeHHOCTH KOHCTPYKIIMHU BEpTOIeTOB. [ MpocKombl ¥ ux mpuMeHeHue. LleHTp macc 1 ypaBHEHHE ero
IOBYOKCHMs. PasneneHne mocTymarenpHBIX M BpalllaTeNbHBIX IBIKCHMM TBepmoro tena. Ilapa cumi.
Cucrema ypaBHEHHUH AJIs IBUKEHUS TBEPAOTO TeJla U €r0 KMHETHUYECKas SHEPIHsl. 3aKOH COXPaHEHUs
SHEPTUU U €TO0 CBA3b C PABHOMEPHOCTBIO TCUEHHS BpEMEHHU. JIBI)KEHNE CHCTEM CO MHOTMMHU CTEIICHSIMH
cBoOobl. Dynknus Jlarpanxka u ypasaenus Jlarpamxka. [I[puHINMI HAMMEHBIIETO IEHCTBHSL.

JAnHamuka 00JbIIMX CKOPOCTEN

[TpuHIMn oTHOCHUTENBHOCTH B (pusmke. PenmstuBucTckuil ummynbc. [IpeoOpasoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBsI3b € PHEprueil mokos. Macca ClI0KHON CUCTEMBI U €€ CBSI3b C DHEpPrUeH
B3auMojieiicTBus uyacteid. HeamautuBHOCTh Macchl. JledekT macchl u sHepreTnka. Kunermueckas
SHEPrus B PEISATUBUCTCKON MEXaHUKE. Y PaBHEHHUE IBUKEHUS MAaTEPUATIbHOW TOYKH B PEIIATUBUCTCKOM
MexaHMKe. /[BmkeHne MaTepuaabHOM TOUKM MOJ AEUCTBUEM IOCTOSSHHOM cuilbl. CKOPOCTh CBETA KakK
npeaeabHasl CKopocTh. YacTHUIbl ¢ HYJEBOM Maccod MOKoA. [IpyHUMI 3KBUBAJICHTHOCTH U TEOPHS
IIPOUCXOXKACHUSI CUII BCEMUPHOTO TSATOTEHHUS.

Koneb6anus u BOJIHBI

Konebanuss kak YacTHBIM ciydail JOBW)KEHHUS, YCIOBHS TOSBICHUS KojeOaHWil. YpaBHeHHE
JBYOKEHUS IIPY>KMHHOTO MasiTHUKA U €ro perieHue. 'apMoHrueckoe KojeOaHue U ero XxapaKTepUCTHKH.
VYpaBHeHHE OBMKEHUS (PU3MYECKOTO0 MAsTHUKA U €r0 pelieHHe, MaTeMaTHUYeCKUH MasgTHUK. DHEpPrus
rapMOHUYECKUX KoJjieOaHuil. BbIHyX/eHHbIE KOJICOaHUS U SBIEHUE pe30HaHca. Pe3oHaHC Kak
nposiBiienue  Oudypkamuu.  ABTokoneOanus.  llpumepsl  TpOSBICHUS ~ PE30HAHCHBIX U
aBTOKOJIEOATENbHBIX SIBJICHUI B KHMBBIX OpraHM3Max U TEeXHUKe. Pe3oHaHCHas mepepada HEPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJHBI B yIpyrux cpenax, JMHEHHbIE, TOBEPXHOCTHBIE
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1 00BbEMHBIE BOJHBI, NOMEPEUHbIE U MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBI. AHaMTUYECKas 3amuch Oeryiieit BoHbl. BomHoBoe ypaBHeHue. [lepeHoc sneprum Oeryieit
BostHOM. CrokeHue koJjiebaHui W BoiH. KorepeHTHbIe MCTOYHMKH BOJH. MHTEpdepeHnus BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIIOBHS HOSIBICHUS MAaKCUMyMOB U MUHUMYMOB. CroxeHue
KpyroBeIX M chepuueckux BoyiH. [locTpoenune (poHTa BONHBI 1O npuHIUNy [oiireHca, moseaeHue
¢poHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BonH. [Ipunnun @epma. BeiBog
3aKOHAa ITPEJIOMJICHUS BOJIH Ha IPAaHHUIIE IBYX cpel Ha ocHoBe npuHuuna @epma. [Ipunnun depma kak
YaCcTHBIA cilydail oOIlero mpuHIMIA MUHMMakca. [losBIeHHe OTpakeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJH U 00pa3oBaHHe CTOSUMX BOJH. [lepexomHoe cocTosiHuE U BpeMs
penakcanuu. CBsA3b AJUH CTOAYUX BOJH C pa3MEpPaMU Cpeabl, AMUCKPETHOCTb JJIUH CTOSYUX BOJIH.
KBanToBaHue. YpaBieHue 38y4aHUEM MY3bIKAJIbHBIX HTHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON H MOJICKYJIAPHOH (pu3nkn

MUuKpOCKOIHYECKHE U MAKPOCKOIIMYECKUE SIBJICHUS. eanbHbli ra3 Kak CTaTUCTUYECKAsi CHCTEMA
MHOTHX 4acTull. /laBienue, 00beM 1 TeMIiepaTypa raza Kak 0000IEeHHbIE XapaKTEPUCTUKU COCTOSIHUS
raza. PaBHOBecHble M HEpaBHOBECHBIE COCTOsSHHUA Taza. OOpaTumble M HeoOpaTHMbIE IPOLIECCHI.
Jlnarpamma aaBiieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, 00OOIEHHBIN ra30BbIi 3aKOH
(YypaBHEHHE COCTOSHUS MI€aJIbHOTO Tra3a). BeIBo ypaBHEHHUS! COCTOSHUS UACAIBLHOTO ra3a Ha OCHOBE
KUHETHYECKUX MpeacraBicHuid. OU3NYECKUN CMBICI MOHATHS TEPMOAMHAMUYECKOW TEMIIEPaTypBhl.
Pacnipenenenne »Heprum mo creneHsM cBoOoawsl. Pacnpenenenuss MaxkcBemia u Bosibiimana,
6apomerpuueckas gopmyna. HepaBnoBecHsie mpoueccol. duddysus, auddysus uepes meMOpaHsbl,
OCMOC, OCMOTHYECKOE [aBJIEHME U €ro pPojb B KU3HEAEATEIBHOCTH pacTeHuil. Ternonepenava.
BuytpenHee  TpeHue.  BrpIpaxkeHHMe =~ HEpaBHOBECHBIX  IPOIECCOB  yepe3  00OOIIEeHHBIE
TepMouHamuyeckue cuibl. CooTHoleHne B3auMHocTu OHcarepa. PeanbHbie rasel, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE HM30TEPMBI, CHXKIDKEHHE Ta30B. QDuykTyaluuu H
camoopraHuzaunus npu (pa3zoBoM Mepexoe ra3->XKUIKOCTh. JKUAKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIAKOCTH INPU HCHAPEHUHU, TEPMOPETYJISALUs PACTEHUH M JKUBOTHBIX.
CmauuBaroniye 1 HecMauMBaromue xuakoctu. Kanuisphsie sBiaenus, popmyna Jlamnaca.

DJIeMeHTBI TePMOJMHAMHUKH

[lepBoe Hayano TEPMOAMHAMUKY, U30IPOLIECCHI, aAMa0aTHUECKHM MpoIlecC, OXJIaXIeHHE ra30B MPH
annabaTHyecKoM pacIlipEeHUH U MOIydeHHe HU3KUX Temreparyp. YpaBHeHue [lyaccoHna u ero BBIBOI.
Krnaccuueckast Teopusi TEII0€MKOCTEH, TPUUMHBI OTKJIIOHEHHS PealIbHbIX TEIJIOEMKOCTEN KaK (PYHKIIMH
TEeMIepaTypbl OT pe3yJabTaToOB KJIAacCHUeCKOoW Teopuu. PaboTa uaeanbHOro rasza B pa3iUyHBIX
npoueccax. ObpaTumbie U HeOOpaTUMBble UKIIBL. TeroBsle MamMUHbl U UK KapHo, BTOpoe Hadaso
TepMOAUHAMHUKU. KOMIpEeCCHOHHBIE XOJIOAWIBHUKA U TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
TepMOJIMHAMUYECKUN ToTeHual. PopMmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMM KaKk TEPMOJUHAMUYECKOro TmoTeHIuana. CBsA3b SHTPONHUU C
MHKPOCOCTOSIHUSIMHA UAECAITBHOTO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHS U CTEIEHb
BbIpOKAeHUs cucteMbl. Dopmyna boibpumana. DuTponus u uHpopmanus. Bo3pacranue suTponuu npu
HeoOpaTHMBIX MpoIleccax Ha MpUMEpE BHIPABHUBAHUS TEMIEPATyphl IBYX HAXOAAIIUXCS B KOHTAKTE
HarpeThIX TeJ U IPU BhIpaBHUBAHUM JJaBJICHUI B IBYX 4acTsAX cocy/a ¢ ra3oM. [IepBoe u BTopoe Hauana
TEPMOJUHAMHUKHU, M JKUBbIe OpraHu3mbl. lloHATHE O TepMoauHAMUKE HEOOPATUMBIX IPOLIECCOB M
OTKPBITBIX CUCTEM. DHTPOIINS B CUCTEME OPTraHU3M - OKpYyXkatomias cpena. I[pon3BoacTBO S3HTpONUH B
HEpaBHOBECHOU cpegie u Teopema [Ipuroxuna.

Pa3nes 2. DiieKTpU4ecTBO 1 MATHETU3M

JJIeKTPpHYECKHEe U MATHUTHBIE SIBJICHUS

IlonaTe O mMOJIAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaIpsHKEHHOCTh, IMOTOK, LUUPKYJSIUSA, CHJIOBBIE JIMHUM BEKTOpHOro mnojs. Cyneprno3unus MHOJIEH,
3aps/bl, 3aKOH COXPAHEHNUs 3apsI0B.

B3anmopeiicTBre HEMOABMKHBIX M ABMKYIIMXCS 3apsaa0oB, ODU3NYECKUN CMBICT MATHUTHOTO TOJIA.
ITone Toueunoro 3apsina (3axkoH Kynona) u cucreMsl 3apsiioB. [lone nunosis. DnekTpocTaTH4ecKoe 1oJie
MOJICKYJIBI U XUMUYecKkue peakuuu. MHTErpansHas ¢opma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBema). BeiBox QopMmyn s HanpsDKEHHOCTH  DIEKTPOCTATHYECKUX — TOJIEH
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3apsDKEHHOr0 MPSIMOrO MPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM I10JI€, TIOHATHE ITOTeHIIMana. Bropoe ypaBHeHne MakcBeinia Juis 3JIEKTPOCTaTUKH
B MHTErpajbHONW (opme. DiekTpuyeckas €MKOCTb OJHOIO0 MPOBOJHMKA M JABYX IPOBOJHHMKOB,
KOHJIEHCATOPbI, paboTa Mo 3apsiike KOHASHCATOPOB. DHEPIUs AEKTPOCTATUIECKOro nojs. i3mMeHnenue
HAIPSDKEHHOCTH JIEKTPUYECKOTO TOJI IIPU BBEACHUH IUAJIEKTPUKA, MOJSIPU3YEMOCTh IUIICKTPUKA,
IUBJIEKTPUUECKAsl IPOHULIAEMOCTh. M3MeHeHne AU3IeKTpUUecKON MPOHUIIAEMOCTH MIPU XUMUYECKUX
PEaKIMSIX U MCIIOJIb30BaHUE 3TOro 3 deKTa. DIeKTpudecKkoe mosie B npoBoaHuKax. [lonarue o Toke
MIPOBOJIMMOCTH, BEKTOp TOKa M CHia Toka, tuddepennumansuas gopma 3akona Oma. IlepBoe npasuiio
Kupxroga. IlpnunHa nosBiIeHUs JIEKTPUUECKOrO TOKA B MPOBOAHUKE, (PU3NYECKUN CMBICI MOHATUS
CTOPOHHMX 3JIEKTpUYECKUX cui. BeiBon 3akona Oma g Beeit nenu. Bropoe mpaBmiio Kupxroda.
MaruuTHoe moje NpSAMOro TOKa, OOBSCHEHHWE €ro IMOSIBIEHUS Ha OCHOBAaHMU PEJATUBUCTCKHX
npeacrasieHuil. HTerpanbHble ypaBHeHUs: MakcBeiuia AJ1s IOCTOSHHBIX MarHUTHBIX 1oJel. [Ipumepst
BBIUMCIICHUSI  HANpPSKEHHOCTEM  MarHuTocTaTH4Yeckux mnojed. 3akoH  buo-CaBapa-Jlamnaca.
B3aumopeiictBue nosneit u 3apsaaoB (Toko). @opmyna JlopeHna 1uist CUIIbl, IEHCTBYIOIEN Ha 3apsy CO
CTOPOHBI JJIEKTPUYECKOTO M MAarHUTHOro mnojiei. [IpmHuun aedcTBus Macc-CIEKTPOMETPOB M MX
NPUMEHEHHS B XUMHH. MHIYKIHMOHHBIE SBJICHUS, TpaHC(HOpMATOpbl, (U3NYECKUE NPUHIMIIBI HX
nercTBusA. OJKcTpaToku. [lonHas cuctemMa HMHTErpalibHBIX ypaBHeHUM MakcBemia. CMBICT YICHOB
CUCTEMBI YpaBHEHM MakcBesuia, ONUCHIBAIOIINX SIBJIICHUS, CBSI3aHHBIE C U3MEHEHUSIMU DJIEKTPUUYECKUX
Y MarHUTHBIX BEJIWYUH BO BpEMEHH. B3aMMOCBA3b MIEKTPUYECKUX M MAarHUTHBIX IIEPEMEHHBIX IOJICH,
AJIEKTPOMAarHUTHOE NoJie U u3nydenue. Ilons amxymmxcs 3apsanaos. M3nyyeHue 31eKTpoMarHuTHOTo
II0JI1 HEPABHOMEPHO ABWKYIIMMCA 3apsaaoM. «Ilapagokc» atoma.

Pa3nea 3. OnTuka u aroMHast pusnka

DJIEKTPOMATHHTHOE U3JIy4eHHe H ONTHKA

CB00OO/IHOE AIIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHWE B BUJAE DJIEKTPOMArHUTHOI BOJIHBL
ITonepe4HOCTh IMEKTPOMArHUTHBIX BOIH. CKOPOCTH PaclpOCTpaHEHMs DJIEKTPOMATHUTHBIX BOJIH H
crniocoObl ee nu3mepenus. llkana snekTpoMarHuTHBHIX BOJIH. CriocoObl reHepaluy U UCIOIb30BaHUE B
HayKe U TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJHOBOM Teopueil cBeta. MHTepdepeHIus cBera, yCaoBUs MOSIBICHUS
CTaTU4ECKON HHTEpQEPEeHIIMOHHON KapTHHBI, MHTEp(EpeHUUs NpU pas3feleHUHd (QPOHTA BOJIHBI,
MIPOCBETICHUE ONTUKU, MHTEP(EpOMETphl U MX HcHosib3oBaHue. Pypbe-criekTpoMmeTpsl. [lonarue o
ronorpapuu. Jdudpakuus, nudppakuus Ha mend. PoKyCUpOBKa 3JIEKTPOMArHUTHBIX BOJIH M CBS3b
pasmepa IUPAKIMOHHOTO TMATHA C pa3MepaMu  peduekTopoB. OCOOEHHOCTH OpraHU3aLH
PaINOIOKAIIMOHHON CITYKOBbl. YCIIOBUS TEpeXxoJa OT BOJHOBOW ONTHKH K T€OMETPUUYECKON. 3OHBI
@penensi, 30HHas wiacTuHKa Openens Kak GOKycUpyromuid 3meMeHT. Judpakinonnas pemerka KaK
IUCTIEPTUPYIONIasl CUCTeMa. AHaJlM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxuus,
noHsaTue 00 0OpaTHBIX AM(PAKIIMOHHBIX 33a7auaX, PEeHTTEHOCTPYKTYPHBII aHAU3 M €ro 0COOCHHOCTH
MPUMEHUTEIFHO K OuojornueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JIHK u PHK.
JudpakiimoHHbIN Tpees pa3pearoneii criocOOHOCTH ONTUYECKUX TPHOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pa3/iejeHUe SHEPIUU Ha rpaHulle paszjena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOACWCTBUS CBETa U BemiecTBa. Jlucnepcus, KiIacCu4eckoe 00bsICHEHHE
3aBUCUMOCTH KO3(Q(UIMEHTa NPETOMIICHUS CBeTa OT JUIMHBI BOJIHBI IAJAIOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4elpesoMIIEHNUS, NTOJISIpU3aliis CBETa KpucTaulaMy. [1o1spr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, WCIIOIB30BAHUE SIBICHHUS BpALICHMWS IUIOCKOCTH MOJSApHU3AlMH B
MoJIeKysipHOM Ononorun. @orodddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHuid, 00bSICHUMBIX €
KBaHTOBOM TOYKH 3PEHHUS, MHUKPOCKOIIMYECKOE M MAaKPOCKOINYECKOE B ONTHKE. J[BOMCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOIICHHUS CBETA, MOHATHE O HETMHEHHBIX 3(h(ekrax. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCHUMOCTb OCBEILEHHOCTH OT BHUJA
OCBETHUTEIIEH.

KBanToBas ¢usuka. ®uznka aToMa u 3JIeMeHThI (U3MKH TBEPAOro TeJia

OcoOeHHocTH TOBeJeHUsT MUKpoyacTHll. I[IpuHIUOBI OnUcaHWs TMOBENEHUS MMKPOYACTHIL,
BOJIHOBass (DYHKIIMsI, COOTHOIICHHE HeompeaeraeHHocTel, BonHa nae bpoing. Iloctynater Bopa.
VYpasuenue lpeaunarepa (BpeMEeHHOE U CTaIlMOHAPHOE), GU3UIECKUN CMBICIT BXOSIIUX B HETO YWICHOB.
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Pemenne cranmonaproro ypaBHeHus lllpenunrepa mjig 4acTUIbI B OZTHOMEPHOM MOTEHIMAIBHOM
SIIIUKE W YaCTULbI HA OKPYKHOCTU. YCIIOBHUS TOSIBJIICHHUS KBAaHTOBBIX SIBJICHHMU. BnusiHue macchl u
o0yacTy JIoKalIu3auy 4acTull. /J[BymepHas moTeHIMalbHas siMa, BRIPOXKICHHE KBAHTOBBIX COCTOSIHUN
U CHsITHE BhIpoXIeHus. [loTeHImansHas ssMa KOHEYHO!H TTyOMHBI M BIUSHUE €€ TITyOUHBI U IUPUHBI Ha
YPOBHM SHEPruUM YacTulbl. BO3MOXHOCTh JOKaJIM3alUMU YacTULBl B INPOCTPAHCTBE. TyHHEIbHBIN
s dext. 3anonHeHue ypoBHed M mpuHimn Ilaynu, momHas SHEPrUs COBOKYMHOCTH 3JIEKTPOHOB B
KBAaHTOBOM CHCT€ME. YPOBHM OJHEPrMM B AaTOM€ BOAOPOJA, MEPEXOAbl MEXKIY YPOBHSIMH.
NHauBuAyanbHOCTh CIEKTPOB aTOMOB M 3MHCCHOHHBIM CIEKTpalbHBIM aHanmu3. Meramummueckas
MOJIETIb MOJIEKYJbl U OOBSICHEHHE KOPpEJSIUH LBETHOCTH BemecTBa U 3(p¢eKTa COMpsSKEHUS
XUMHMUYECKHUX CBA3€H B MoseKkyiax. HopmanpHas M MHBEpCHas 3aCEIEHHOCTb KBAHTOBBIX COCTOSTHHIM.
[Tormomenue, COHTaHHOE W BBIHYXAeHHOEe wu3mydeHus. Koaddumumentsr DitHmreina. dopmyna
[Inanka. YcuneHue cBera Ipy NpOXOKICHUH YEPE3 MHBEPCHO 3aceleHHyo cpeny. [lonsaTue o nasepax.

duznueckas Npupoja XUMHUUYECKON CBSI3H. DJIEKTPOHHOE CTPOECHHWE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TIOSBJICHUS TPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHimn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHle B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
peakuusx. J[BueHue 4acTul] B MHOTOATOMHBIX MOJIEKYJIaX U BHUJbl MOJIEKYJSIPHOM CHEKTPOCKOIIUU.
CuMMeTpHsi MOJIEKYJ U MOSIBJICHUE MPaBUi 0TOOpA.

@DOTOXMMHUYECKHE pEaKIHMU U OCOOEHHOCTH TOTCHIUAIBHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKICHHBIX 3JIEKTPOHHBIX COCTOSIHMI B MoJjekynax. Pacman monexkyn mpu (oToBO30YXKICHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT SHEpruud npu (OTOCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3aNOJHEHHbIE 30HBI. YPOBEHb DepMmu.
[TpoBOIHUKH, TTOIYTIPOBOAHUKH U TUANIEKTPUKH. OCOOEHHOCTh MPOBOIUMOCTH B MOJTYIIPOBOIHUKAX.

Anepuas pusuka

Cucremarrka 3J€MEHTapHBIX YacTULl. 3aKOHbI B3aUMONPEBPAILECHUN YACTHL, SIACPHBIE PEAKLINH,
nedext maccol. CTpoeHue siziep, sIepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAs U
HCKYCCTBEHHAas PaaOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnaza. [IpuHIMNBL
paIMOaKTUBALMOHHOTO aHanmu3a. «MedeHble» arombl B Ouojoruu. IlyTw MCHONB30BaHUS SIEPHOM
SHEPTHUH.

du3nyecKass KAPTUHA MUPa

[Tonsitue 00 »Bomonu B (u3uke, OWOJOTMM MW JPYruxX Haykax. [IpOTHBOIMOJIOXKHOCTH
HaNpPaBICHHOCTEH 3TUX IBOJIOIMOHHBIX MporieccoB. [1yTu npeo1oneHust MpoTUBOPEUus.

Bpewms B knaccuueckom Mupe. Poib neprognueckux U HeepruoJuueCcKUX MPUPOAHBIX MPOIIECCOB
B (OPMHPOBAHMHU TMOHATUS BpPEeMEHHU. VIHBapHMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHHU. HepaBHOBECHBIE TPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpenbl BpeMeHU. Ponb ciaydaiiHbIX (akTopoB B (OPMHUpPOBAHMM CTpenbl BpeMeHd. DiyKryamuu,
MOSIBJICHHE CaMOOpraHU3allid B  OTKPBITHIX CHUCTeMax M IepepacTaHue (QUIyKTyaluu B
Makpockornnueckuii 3ddexr. Ponp Oudypkamuii. IloBeneHue SHTPONMMHU B OTKPBITBIX CHCTEMAaX.
[IpuHIIUTT TOTIOTHUTEILHOCTH M €T0 BCEOOIHOCTh. Vcronp30BaHne Mojienei siBJeHU U 0ObEKTOB B
npoliecce NO3HAHUS KaK CIeICTBUE MPUHIINIA JONOTHUTENbHOCTH. OOpaTHbIe 3a/1aui, CyObEeKTUBHBIN
daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMIA J0Ka3aTeIbHOCTH B Hayke. llpuHuun
COOTBETCTBHSI, HAOIOaeMble U HEHAOII0JaeMble BETMYUHBI B pu3uke. TpeboBaHus K pOpPMUPOBAHUIO
¢uzmueckux Teopuil. PacmupeHHoe TOHMMaHWe TpHHIMNA aerepmMuHu3Ma. CrydailHoe U
3aKOHOMEPHOE B MPHUPOJIE U MPeIesbl IPUMEHUMOCTH HAYYHOT0 NMPOrHo3a. HaydHslil mporuo3 B Hayke
00 obmectBe. ®u3nka u kubepHeTuka. Ciensiiye CHCTEMBI U YIIpaBJICHHUE.

4.2. Conep:xaHue JeKI Uil

Ounas ¢popma o0ydeHHs
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Kpartkoe conepsxanue nekiuit

KomnuectBo

JacoB

IIpakTnueckas

[IOJrOTOBKA

DBOJIIONHS U COBPEMEHHBIE MOIeNH (pr3nueckoi kKapTuHbl Mupa. CoBpeMeHHas
¢u3uKa Kak KylIbTypa HaONIONEHHUH, MOJEIUPOBAHUS, SKCIEPUMEHTAIHLHOTO
UCCJIEIOBAHMSI M KOJIMYECTBEHHOT'O MMPOTHO3UPOBAHUS BJICHUI Npupoibl. Poib
¢u3uKM B Pa3BUTUM TEXHUKU M arpolpOMBIIIICHHOTO IPOU3BOICTBA.
Kunematnka wMarepuasibHOM TOuykH. KoopauHaTHBIA METOJ  ONHMCAHUSA
I[BH)I(CHPIP'I. Kunemaruueckoe YpaBHCHHUC ABUKCHHUA U OMPCACIISICMBIC 10 HCMY
KHMHEMAaTUYEeCKHE XapaKTePUCTHKH.

[\

+

BekropHslii cioco0 onucanus IBMKEHUH. BeKTophl mepeMerieHus, CKOpocTH,
YCKOpEHUS. YTJIOBBIE XapaKTEPUCTUKH IBHKEHUS II0 OKPYKHOCTH. DJIEMEHTHI
PEIATUBUCTCKON MEXaHUKH. ITocTynatel CIeLUaJIbHON TEOpUHU
oTHocuTenbHOCTH. I[IpeoOpazoBanus Jlopenma. CrokeHHE  CKOPOCTEH.
OTHOCHUTEIBHOCTD AJIMHBI OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlnHamuKa MaTepuaIbHOM TOYKM Y TOCTYHATEIbHOTO IBM>KEHUS TBEPIOTO TEJA.
[Ipunuun otHocutenbHOCTU. 3akoHbl HbtoToHa. Buasl cun. MuepruanbsHbie u
HEUHEPIMAJIbHbIE CUCTEMbl OTCU€Ta. CWiIbl MHEPUHUM TMPU PA3TUYHBIX BHIAX
JBHKCHHUS

JlvHamuKa BpalaTeNbHOrO JBWXEHUSA. MOMEHT cuiabl. MOMEHT HWHEpUHH.
3aKOHBI COXPaHEHHUS UMITYJIbCA U MOMEHTa UMITYJIbCA.

Pabora, MomHocTh U 3Heprusi. MexaHuyeckass paboTa W MOIIHOCTH MpH
MOCTYMAaTeIbHOM W BpPANIATeIbHOM JBIKCHUAX. KuHETHYeckas JSHeprus u
TeopeMa O KUHETUYECKOM SHEPTUu.

KOHCCpBaTI/IBHBIG CWJIbI U MMOTCHIIMAJIbHAA SHCPIUsl. HpI/IMepBI IIOTCHIIMAJIbHBIX
nosiel. 3aKOH COXPaHEHUs SHEPTUHU B MEXAHHKE.

Mexanuueckue Konebanusa. KuHemaruka TapMOHMYECKHX  KoOJeOaHUIL.
Crnoxxenue konebanuii. AKyCTUUECKHE PE30HATOPHI.
Junamuka rtapMoHWYecKUx KkosieOanmii. JluddepeHnnanbHoe ypaBHEHHE

KoJieOannii. MasTHUKH.

3aryxalomue U BBIHYXKACHHBIE KoJjeOaHUs. MexaHMYecKHil pe3oHaHC.
Mexanudeckrue BOoiHBL. BomHOBoe ypaBHenue. Bunbr BosmH. HTEpdepeHus,
Tudpakuus ¥ qucrepcus BojiH. BoiHbl 1 nHGopManus.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. MaeanbHbIi ras.
OcHoBHoe ypaBHeHue MKT u ypaBHeHHE COCTOSIHUS UAEATBHOTO rasa.
ArperatHbie cocTosiHHS U (pa3oBble mepexonbl. PeanpHble rasel. CokmxeHHE

ra3oB. OCOOEHHOCTH XUAKOTO cocTosiHus. CTpoeHue KpucTamioB. JledexTs
KPHCTANINYECKOro cTpoeHUs. IIpouHOCTh M MIIAaCTUYHOCTb.

10.

SBnenus nepenoca. JAuddysus, TEmIonpoBOIHOCT, W BHYTPEHHEE TpPEHHUE.
MonekynsapHO-KMHETUYECKask TEOPUs SBJICHUN MepeHoca.

11.

OcCHOBBI TEPMOAMHAMMKH. BHYTpeHHss »SHEpruss M IIEpBOE  HAyajo
TepMouHaMHUKHU. PaboTa 1 TermnoéMKOCTh ra3a MpH pa3IuvHbIX Mpolieccax.

12.

Bropoii 3akoH TepMOAMHAMHUKH. TEIJIOBBIE JBUTaTENM M XOJIOJUJIbHBIC
MamHbl. KIIJ[ TeryoBbIx ABUrateneid MU CTATUCTUYECKUH CMBICT BTOPOTO
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[IOJrOTOBKA

3aKOHa TCEPMOJUWHAMUKH. IlonsaTne OHTPOITHH. Ilousatue o TEPMOIAUHAMUKE
H606paTI/IMBIX IPONCCCOB N OTKPBITLIX CUCTCM.

13.

DnekTpuueckuit 3apsia. BzanmoaeiicTere 3apsa10B. DIEKTPOCTATUUECKOE MOJIE.
Bekrop Hanpsbk€HHOcTH. Pacu€r osnekrpocratudeckux moied. llorenuman
JMeKTpOCTaTUYecKoro moss. Pabora 1o mepeMenieHuio  3apsjioB B
NeKTpocTatndeckoM  mnosie.  lloreHnman w©  rpagueHT  [OTEHLHMANA.
OKBHIOTEHIUAIIbHBIE TOBEPXHOCTH.

14.

BemecrBo B anexrpudeckom noisie. [lonspHble M HEMOJSAPHBIE MOJIEKYIIBL.
[Tonsipuzanus IuAAEeKTPUKOB. BekTop cmenieHus. Y CIoBUs Ha TpaHUIE pa3/iena
JBYX AUAJIEKTPUKOB. CETHETOIIEKTPUKHI

15.

[IpoBOAHMKHU B 3JIEKTPOCTATHUECKOM ToJie. DIEKTPOEMKOCTh MPOBOIHHUKOB.
Konnencaropsi.

16.

[TocTostHHbIN 3nekTpuueckuii TOK. 3akoH Owma. DIEKTpOJABIKYIIAs CHIIA.
[TpaBuna Kupxroda m pacdérsl snekTpuyeckux neneit. Kimaccuueckas teopust
ANEKTPONpPoBOAHOCTU. BbiBoA 3akoHa Oma. [Ipuposa cBepXnpoBOIuMOCTH.

17.

Hocutenm Toka B  pa3iMuHbIX MPOBOAHUKAX. ODJIEMEHTHl  TEOpUHU
anekTponpoBoaHocTH. [lomynpoBonuuku. IlomynpoBogHUKOBBIE MPUOOPEHI.
DnemMeHThl (U3NUYECKON 31MeKTpOHUKH. KOHTaKTHBIC SBICHUS B METalUIax H
MOTYNPOBOTHUKAX. Yenexu COBpPEMEHHOM MOJYNPOBOTHUKOBOM
KOMIIBIOTEPHOU TeXHUKH. broToku u GnonHdopmaruka.

18.

MarautHoe mone. B3aumMoAEHCTBHE  AIEKTPUUECKUX TOKOB. Pacuérsl
MarHuTHBIX noJieil. 3akoH buo-CaBapa-Jlannaca. [leiicTBUe MarHUTHOTO MOJIS
Ha 3JIEKTPUYECKUM TOK U JIBHXKYIIHECS 3apsbKeHHbIEe yacTulibl. Cuita Amriepa u
cuna Jlopenma. Dddexkr Xosmma. DIeKTpoABUTATENN. IIEKTPOMArHUTHBIC
cernapaTopbl B arpOMHKEHEPUH.

19.

MarauTHOE 10JIe B BEIIECTBE. BEKTOp HAMAarHMYEHHOCTH. Y CJIOBUS HA TPaHULIE
pa3zena JByX MarHeTMKOB. MarHuTHbIe CBOWCTBa BemlecTBa. [lua-, mapa- u
dbeppomarneTuku. JlomeHsl. DepputsI.

20.

OnexTpoMarHuTHass MHAyKIMs. 3akoH Papanes u npasuwio Jlenna. Mexanusm
Bo3HUKHOBeHMST JJIC wuHnykuuu. ['enepatopsl rapmonuueckoit JOJC wu
TpaHchopmatopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPTUsl MATHUTHOTO TIOJIS.

21.

[TepemenHsbIit nekTpuyeckuii Tok. Llenu nmepemenHoro toka. 3akoH Oma s
Henel nepeMeHHoro Toka. [lonHoe CONmpoTHBICHHE NEPEMEHHOMY TOKY.
BekropHas nnarpamma. Pe3oHaHC B IENsX MEPEMEHHOTO TOKaA.

22.

OnexTpomarauTHoe nosie. O6o0menue 3akoHa Papases. 3aKOH MOJIHOTO TOKa.
Tok cMeleHns. DNEKTPOMAarHUTHbIE BOJHBI. Y paBHeHUs MakcBemia. Cructema
ypaBHeHMid MakcBemna B JIud¢epeHIualbHOl U HHTErpalbHOM  (opmax.
Bekrop YmoBa-llolinTunra. JlaBinenue cBera. ['apMOHMYECKHM OCIUILISATOP.
CBoOo/HbIE 3JEKTPOMAarHUTHBIE KojeOaHHs. 3aTyXalollue M BBIHYXJICHHBIC
kosieOanus. Pezonanc.

23.

l'enepanus, mnepenaya W NOpUEM  BIEKTPOMArHUTHBIX BOJH. OTKpPBITHII
KosebarenbHbli  KOHTYyp.  IlpuHumm — paboTel  pagvonepeAaTdMka U
paguonpuéMHuKa. Monynsanuus U JETEKTUPOBAHUE DJIEKTPOMArHUTHBIX BOJIH.
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Pannonokanusa u teneBuaeHue. lIkana 3M€KTpOMarHUTHBIX BOJIH. PasnuuHbie
JOUuara3oHbl 4aCTOT Z-)HGKTpOMaFHI/ITHLIX BOJIH, UX xapaKTepHHe OCO6CHHOCTI/I )41
TEXHUYECKHE CpeJACTBA HMX  MOdydeHus. lcmonbp3oBaHWE  BUIUMBIX
yAbTpaUONETOBBIX M JAPYIMX  HM3JIyYeHHH B  pacTCHHEBOJICTBE U
JKMBOTHOBO/ICTBE.

24.

OnNeMEHTBl TIeOMETPUYECKOH ONTUKU. (OCHOBBI TE€OMETPUYECKOM ONTHUKH.
®opmynsl Openens. [IpuHnunm oOpatuMocTH CBETOBBIX Jyded. [IpubGopsr
reOMETPUUYECKON onTUKH. DOoTOMETpHS.

25.

DOneMeHThl BoJHOBOM ontuku. [Ipunnun [roiirenca. UHTepdepenus cBera.
KorepeHTHOCTD M onTHYECKU X0 JIydel. Y CI0BHsSI MaKCHMyMa U MUHUMYyMa.
HNurtepdepomerprl. Dnmementsl rosorpaduu. udpakuus csera. [IpuHimm
Ioifrenca-®penens. Judppakunonnas pemérka. Crnekrporpadus. Judpakuums
PEHTT€HOBCKUX JIy4eH.

26.

B3aunmoneiictBre nsinyuenus ¢ BeniectBoM. [lonsipuzaius cBeta npu oTpakeHUU
U npenoMieHuH. J[BoliHoe ydenpenominenne. ONTUUECKN aKTUBHBIE BELIECTBA.
Caxapumetpsl. cKycCTBEHHass aHU30TPOINUS U €€ ucroiab3oBanue. HopmanbHas
1 aHOMAaJIbHasd JUCIICPCUsL.

27.

TennoBoe u3nydenue. AGcomoTHO Y€pHOoe Teno. 3akoHnbl Kupxroda, Credana-
bonsimana u Buna. @opmyna [lnanka. OnTudeckast IMpoMeETpHs.

28.

®otord¢exr. Bueurnuii, BHyTpeHHUI U BEHTHIBHBIN (oTo3(d(dekT. YpaBHEeHUE
OWHINITEeHHA. [Ipumenenne (hOTO2JIEMEHTOB. Oddexr  Kommnrona.
JlromuHecCHeHTHOe u3NMy4yeHue. buomomunecuenuus. ®otobuonorunyeckue
nporecchl. DotocwHTe3. TepMoaumHamMuWKa W MeEXaHHW3M  (POTOCHHTE3A.
buosHepreruka.

29.

DJIeMEHTbl KBAaHTOBOM MeXaHWKH. KoOpIycKyJaspHO-BOJHOBOW AyaJIU3M.
Hudpakius 31ekTpoHOB. COOTHOLICHHS HEOINpeaeNEHHOCTeH. YpaBHEHHE
[lIpenunarepa. AToM BOAOpOJa. DHEpPreTUYECKUE YpoBHHM aroMma. [loTeHuman
BO30yxaeHus u wonumzanuu. [loctynatsl bopa. M3nyueHue u morsouieHue
sHepruu. BonopoaononoOHbIe HOHBI.

30.

CTpyKTypa CIIOKHBIX aTOMOB. DHEPreTUYECKUE YPOBHHU B CJIOXKHBIX aTOMax.
[Mpuamun Ilaymu. Onrtudeckue CHEKTPbl W CHEKTPhl  PEHTIEHOBCKOTO
usnydenus. Ilepuonudeckas cucrema anementos J[.M1.Meneneesa.

31.

®dusznka  MOJEKYJI.  DHEpreTudeckue ypoBHH  Moyekyl. — OOMeHHoe
B3auMoieiictBue. MonekyssipHble crnekTpbl. [lpuHumunm paboThl KBaHTOBBIX
TE€HEepaTOpPOB. DJIEKTPOHHBIN MapaMarHUTHBIA pe3oHaHc. [lomuMepsl U KUAKHE
kpuctayibl. OCHOBHBIE BHIBl  KOJUIEKTMBHU3ALIMM  MOJIEKYJ.  SIBieHue
PaaMOaKTUBHOCTH. BHIBI pagnoOakTUBHOrO pacmnajna. 3akOH pagHOaKTUBHOIO
pacmaga.  CraOwibHble W paJMOAKTUBHbIE  M30TOMbI.  [IpUHIMITEI
PaaMOaKTHBALIMOHHOTO aHanu3a. SnepHele peakuuu. MexaHM3M  SOEPHBIX
peaxuwmii. Llermnas peakuus nenenus siaep «Medenblie» aToMbl B 6nosioruu. [ytu
MCIIOJIb30BaHUs SIICPHOM DHEPTHUN.
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32.

OnemeHTapHble  uyacTuubl.  Knaccudukamms — 3I€MEHTapHBIX — YacTHIL.
B3anmMonpeBpamiaeMocTb 3JIeMEHTAPHBIX YacTHI. MeTo/bl YCKOPEHUS YaCTHII.
AnTHyacTHLbl M aHTHBellecTBO. CoBpeMeHHas (u3MKa U arpOMHKEHEpHs.
BemectBo u mone. OOBEKTBI M MPOIECCH. ODBOJIOIMHOHHBIE TMPOLECCH
npeoOpa3oBaHus MaTepuH. BemecTBeHHsle, HHEpPreTUYEecKue,
AIIEKTPOMArHUTHbBIE M WH(POpPMAIMOHHBIE MpeoOpa3oBaHUs OHOOOBEKTOB.
PasButne  arpodusuku, OuoMexaHukw, OWODU3UKHA, OHMOIHEPTETHKH,
O6ronH(pOpPMaTUKH, OMOTEXHOJIOTUH U arPOMH)KEHEPHUH.

[\

+

Hroro

64

10%

3aounas popma o0yueHust

/11

Coneprxanue NeKIHU

IIpakTnueckas
MOITOTOBKA

DBOJIIONMS U COBPEMEHHBIE MOJIeIN (U3NYECKON KapTuHbI mupa. CoBpeMeHHas
¢uszMka Kak KyJIbTypa HaONIOJCHUN, MOJEIUPOBAHUS, SKCICPUMEHTAIHLHOTO
WCCJIE0OBAHNS M KOJUYECTBEHHOTO MPOTHO3UPOBAHMS SIBICHUM Npuponbl. Poib
(GU3KMKY B Pa3BUTHH TEXHUKU U arpOMPOMBIIUICHHOTO POn3BoIcTBa. KnHemaTuka
MarepuaibHONM  TOukd. KoOpAauHATHBIA  METOA  ONHMCAHUA  JIBUIKEHU.
Kunematnueckoe ypaBHEHHUE JBWKEHUS U OMNpEAeNsieMble IO  HEMY
KHHEMATUYECKUE XapaKTePUCTUKU. BEKTOpHBI CHOCOO0 OMUCaHUs JIBHMIKECHUHU.
Bekropsl mnepeMenieHus, CKOPOCTH, YCKOPEHHs. YTJIOBBIE XapaKTEPUCTHKU
JBWKEHHSI TI0O OKPYXHOCTH. DJEMEHThI PEIATUBUCTCKON MexaHukH. [loctymarsl
crenuanbHOl Teopun oTHocuTenbHOCTH. IIpeoOpaszoBanus Jlopenma. Crnoxenue
ckopocTteil. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB M JUIMTEIIBHOCTH BPEMEHHBIX
MHTEPBAJIOB.

N | Kon-Bo yacoB

+

JlnHaMKKa MaTepHATIbHOM TOYKHM M IMOCTYIMATEIbHOIO JBHUYKEHUS TBEPAOrO Tea.
3akonbl HproToHa. Bunbl cun. J[MHamuka BpaliaTteiabHOro ABMXKEHHA. MOMEHT
cuiabl. MOMEHT mHepuuu. 3aKOHBI COXPAaHEHMsI MMITYJIbCA U MOMEHTA MMITYJIbCA.
Heunepumaneueie cuctembl  orcu€ta. PaboTa, MOIIHOCTP H  JHEPTUS.
Mexannueckue kojebanus. MexaHuueckas paboTa M MOILIHOCTh  IpHU
MOCTYIATENbHOM U BpalllaTelIbHOM JABMXKEHUsAX. KuHeTnueckas sHeprusi u Teopema
0 KuHeThyeckod sHepruu. KoHcepBaTHBHBIE CHIJIBI M NOTECHLIMAIBHAS SHEPIUS.
[IprMepsbl MOTEHIMATBHBIX MOJIEH. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM Teopun. MneanpHelii ras.

Peanbubie ra3pl. OCOOCHHOCTH KHUAKOTO COCTOSIHUS. SIBICHHWS TepeHoca.
Juddysus, TemmonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIUHAMUKH.
BHyTpeHHss 2HEprUs U MepBOe Havajao TEPMOJIUHAMHUKU. PaboTa U TermoéMKOCTh
rasa Ipd pasiauyHbIX Ipoueccax. BTopol 3akOH TepMOIMHAMHMKHU. TeruioBble
JBUTATeNM MW XonoawnbHble Mamnabl.  KIIJI  TemmoBeIX  JaBUTaTelen u
CTaTUCTUYECKUI CMBICI BTOPOrO 3aKOHAa TepMOAMHAMUKH. lloHsTHE SHTpONHH.
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[TonsiTue o TepMOIMHAMUKE HEOOPATUMBIX IPOLIECCOB U OTKPBITBHIX CHCTEM.
DJIEMEHTHI CTAaTHYECKOM (PU3HKH.

DJIEKTPUUYECKUN 3apsll. DJEKTpOCTaTUYECKOe Toje. Bektop HampsiKEHHOCTH.
Pacuér snexrpocrarnueckux mnosued. lloTeHmuan 31eKTpOCTaTHUYECKOro IOJIA.
PaGoTta mo mepeMelieHuro 3apsioB B IEKTPOCTAaTUYECKOM Iose. BemecTBo B
annekTpudeckoM 1none. [lonmspusanmss AMAIEKTpUKOB. Bekrtop  cmemeHus.
[IpOBOAHMKH B DJIEKTPOCTATHUYECKOM MOJE. OJIEKTPOEMKOCTH IPOBOJIHUKOB.
Konnencaropsl. [TocTossHHBIN 351€KTprUecKUi TOK. 3akoH OMa. DIeKTpOoIBHKYIIAs
cuna. [IpaBuna Kupxroda u pacuérsl anekrpudeckux mneneit. 3akon Oma. [Ipupona
ceepxmpoBogumoctu. Hocutenmn Toka B pasMyHBIX MPOBOJHHUKAX. ODJIEMEHTHI
TEOPUU JIEKTPONPOBOTHOCTH.

MaruutHoe none. 3akoH buo-Casapa-Jlamyiaca. MarHuTHble CBOICTBa BEILECTBA.
Cuna Awmnepa u cuna JlopeHma. OIEKTpOIBUTaTENH. JIEKTPOMAarHUTHAs
uHAyKnus. 3akoH Papaznes u npasuino Jlenma. Mexanusm Bo3HukHOBeHus: JC
WHIYKIUWA. OHEpPrusi MarHuTHOro mnosis. [lepeMeHHBIN SIEKTPUYECKH TOK.
OnexTpomarautHoe nosie. O6o0menue 3akona Mapaaest. 3aKOH MOJIHOro TOKa. Tok
CMeIIeHUsI. DJEKTPOMarHUTHBIC BOJHBI. YpaBHeHHss MakcBemna. CB0OOOIHBIE
3IIEKTPOMAarHUTHbIE KoseOaHus. 3aTyXarole U BeIHY X IeHHbIe KoieOanus. [1kana
a7eKTpoMarHuTHBIX BOTH. OnTuka. [Ipunnun [roiirenca. MaTepdepennus crera.
Hudpakuus cBera. [lomspusamms cBera. BzaumoneiictBue u3mydeHHS C
BemecTBOM. TemtoBoe m3nmydeHue. KsantoBas ¢usumka. dorodddexr. dusnka
aToma, 3JIeMEHTHI (PU3UKHU TBepAoro Tena. SnepHas ¢pusnka. Gusnueckas KapTHHA
MUpa.

Hroro

10

10%

4.3. Conepxanne 1a00paTOPHBIX 3aHATHI

Ounas ¢popma o0ydeHHs

HaunmenoBaHue 1a00paTOpHBIX 3aHITUI

Koin-Bo

4JacoB

[IpakTuueckas

IIOArOTOBKa

H3y‘ICHI/I€ MCXaHHYCCKOTI'O IBMIXXCHUA HAa MAIlIMHE ATBYI[a

OmnpeneneHrne MOMEHTa HHepIuu MasTHuka O6epOeka

OmnpeneneHre MOMEHTA HHEPIIUH METOJJOM KPYTHIIBHBIX KOJIeOaHHi

W3yuenne konebaHuii MaTEMaTHUYECKOTO MasiTHUKA M OMPEICICHUE YCKOPEHHS
CBOOOIHOTO IaACHUS

||+

M3yueHne rapMOHUYECKUX KOJIeOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA

W3ydenue 3aryxamomux KojsedaHui Mpu BHYTPEHHEM TPEHHUU

OrnpezenieHne BSI3KOCTH KUIKOCTU 1o MeTory CToKca

Omnpenenenue JIMHBI CBOOOTHOTO Mpodera MOJIEKyJT U KoddpuiuenTa
BHYTPEHHETO TPEHHS BO3AyXa

||+

| HccnenoBanue OJICKTPOCTATUYCCKOI'O MOJIA

[NOF I O T I SN S OS2 B NS I [ SN SN N

+
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S s
O m Q m
Ne y g 28
HaumeHnoBanue 1a60paTOpHBIX 3aHITUN =8| =Eo
n/m g7 | £k
<
]
=
10 | I3smepeHne EMKOCTH KOHJEHCATOpa 2 +
11 | MU3mepeHue conpoTUBICHHS TPOBOAHUKOB METOJOM MOCTa Y UTCTOHA 2 +
12 | VI3yueHue 1enu NocTOSHHOTO TOKA 2 +
13 | U3mepeHue ropu30HTaIbHONW COCTABIISIIONICH MAarHUTHOTO MOJIS 3€MJIU 4 +
14 N3yuenue 1ienu nepeMeHHOro ToOKa U onpeieJIeHue MHAYKTUBHOCTH KaTYIIKU 4 +
15 N3ydenne nudpakiinu cBeTa U onpeaesieHue IITHHBI CBETOBOM BOJIHBI PU ) +
MOMOUTHN TU(PAKIMOHHON PEIIETKU
16 | IlonyyeHnue u aHaIM3 MOJSIPU30BAHHOTO CBETA 4
17 N3yuenue BpanieHus MIOCKOCTH MOJSPU3ALNUNA CBETA ONTUYECKH aKTUBHBIMU ) +
BEIECTBAMU
18 | MI3yueHune onTu4eCKUX MUPOMETPOB 4 +
19 | U3yuenue 3akoHOB BHENIHETO (oTodPdhexTa 2 +
20 | Ananu3s criekTpa U3JIy4eHHsl ra30pa3psIHOM JamMIbl 4 +
21 | AHanu3 ciekTpa U3y4deHus JJaMIlbl HAKaJIUBaHUS 4 +
Hroro 64 | 20%
3aouHas popma o0yueHus
Q 2 =
S | 5%
No . 5 Lo
i HaumeHnoBanue 1a60paTOpHBIX 3aHITUN 2 =S
1 ~ =
s | &¢
2 =
1. | OnpeneneHue BSI3KOCTH KUIAKOCTH 110 MeToay CTokca 2 +
2. | MccnenoBaHue 3J€KTPOCTATUYECKOTO TOJIS 2 +
3. | OnpeneneHue ropu30HTAIBLHON COCTABIIAIONICH MATHUTHOTO OIS 3€MITU 2 +
4 N3ydenue nudpakiyy cBeTa U onpeaesieHue IJINHbI CBETOBOM BOJIHBI IPU ) +
" | momomu nudpakKMOHHON PeMIETKA
Hroro 8 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0yueHust
S s
O m Q m
No o R o g9
HanmeHnoBaHue npakTUYECKUX 3aHATHIA =8| =Eo
11 g7 | £&
S o
S =
1 Kunematuka 2 +
2 JlnHamuka 2 +
3 3aKOHbI COXPaHEHUsI 2 +
4 Mexannyeckue KoueOaHus ¥ BOJTHBI 2 +
5 DIeMEHTHI MOJIEKYJISIPHOM M CTAaTUCTUYECKOU (PU3UKHI 2 +
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S s
Neo . g2 88
- HaumeHoBaHMe MPaKTUYECKUX 3aHATUN é 8 E E
g2
=
6 DJIEMEHTHI TEPMOJANHAMUKHU 2 +
7 DIEKTpOCTaTHKA 2 +
8 ITocTOSIHHBIN TOK, JIEKTPUUYECKUE LETH U MaTEpUaJIbI. 4 +
9 IlocTossHHOE MarHUTHOE TOJE 2 +
10 DJIEeKTPOMAarHUTHBIE KOJICOAHUST U BOJTHBI. 4 +
11 I'eomeTprueckas 1 BOJIHOBast ONITUKA 2 +
12 KBanroBas ontuka 2 +
13 DJIEMEHTHI KBAHTOBOW MEXaHUKH M aTOMHON (DU3UKH 2 +
14 ATOMHOE SIAPO U DJIEMEHTAPHBIE YaCTULIbI 2 +
HTroro 32 | 20%
3aounas popma o0yueHust
S s
Neo . 22|88
HanmeHnoBanue npakTUYECKUX 3aHATHIA =3 | =6
n/n S5 | £&
g2
=
1 KunemaTtuka u tuHaMuka MaTepUaibHONM TOUYKHU U TBEPJIOTO Teja. 3aKOHbI ) +
' coxpaHeHus. MexaHn4ecKrue KojaeOaHusl U BOJIHBI.
) OnektpocTtaTuka. [10CTOSTHHBIN TOK, 3JIEKTPUUYECKUE LTI U MAaTEPUAIIbI. ) +
’ [TocTossHHOE MarHUTHOE MoJIe. DJIEKTPOMAarHUTHBIE KOJIeOaH!s 1 BOJHBI.
3. BonnoBas ontuka. SABnenus uatepdepeHunu, mudpakiuuu, Noaspu3aim ) +
CBETOBBIX BOJIH.
4. KBanroBas ontuka. SIBnenue ¢porodpdexra. Temiopoe usnydeHue 2 +
Hroro 8 20%

4.5. Buabl v coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommXxcst

4.5.1. Buasl caMOCTOATENBbHOM paboThl 00yJaroINXCs

KonnuecTBo 4yacos
Bunbl camocToaTensHONH paboThl 00yJaromuXxCst
Ounas hopma 3aouHas popma
o0yJeHus oOy4eHus

[ToaroroBka K MpakKTUYECKUM 3aHITUSAM 44 16
[TonroroBka Kk 1a00PATOPHBIM 3aHATHUSAM H K 3alUTE 41 16
1a00paTOPHBIX padoT

BrImostHeHIE KOHTPOJIBHOUN pabOTHI - 26
CaMOCTOSITETbHOE U3YYEHUE OTIAEIbHBIX TEM U 52 249
BOIIPOCOB

18




IToaroroBka Kk MpOMEKYTOUHOM aTTECTALMHI 9

Hroro

146

316

4.5.2. ConepaHue caMOCTOSTEIbHON pabOThl 00yJarOIUXCs

HaumeHnoBanue Tem 1 BOIpOCOB

Komn-Bo
4aCcoB

Ounas

¢dopma
00y4eHHS

3aouHas

¢dopma
00y4eHHS

Kunematuka. 3amauu OaJyIMCTUKU, HaABEACHHS Ha IEib,
ONTUMM3AIINH JIBIKEHUS, UX TIPUMEHEHUE B arPONHKCHEPHUH.

10

20

Jnnamuka. PeakTuBHOE nBM>KeHUE. [IBIKeHHME HEOCCHBIX TEIl.
[Tonétel B KOCMOC. Y CTONYMBOCTD ABUKEHHUS. | MPOCKOIBI.

10

20

3akoHbl coxpaHeHus. llepegaya MOIIHOCTH B MEXaHMYECKUX
cucremax. IlpobGrema Oe3omopHoro maBmkeHus. [Ipobiema
BEYHOTO JBUTATEJIS IEPBOTO POJIA.

10

20

Mexanudeckue KojeOaHHsT W BOJHBL. Pacu€T KOHKPETHBIX
COCTOSIHUH U OIpeJiesIeHHe COOCTBEHHBIX YacTOT KoJeOaTeIbHbIX
CUCTEM

10

20

OJeMeHThl  MOJEKYISPHOM W CTaTUCTUYECKOH  (DU3UKHU.
OCco0EHHOCTH KHUAKOTO COCTOSTHUS. [ToBepXHOCTHOE HATSKEHHE,
cMauyuBaHue, Kanuisapel. [louBeHHas Biiara ¥ MOJMB PACTEHUU.

10

20

DJIEeMEHThl TepMOJIUHAMUKHU. TeroBas »HepreTuka u €€
SKOJIOTUYECKUN aCMeKT. Terou30Jisius, METOJbl 3KOHOMUU
TerJa.

10

20

OnekTpoctaTuka. CTaTHYECKOE 3JIEKTPUUYECTBO. DJICKTpHU3AIUS
TCII. HBI/I)I(GHI/IC 3apsKCHHBIX YaCTUI[ B S3JICKTPUUYCCKUX IIOJIAX.
AHaJOTUM MEXAYy DJJIEKTPOCTATHUECKUM U T'PaBUTALMOHHBIM
IIOJISIMHU.

10

20

IToCTOSAHHBIM  TOK, SJIEKTPUYECKHE UENHU W  MaTepHabl.
DIEKTPUYECKUN TOK B XKUIKOCTAX M razax. KOpoHHBIH pa3psii.
DNeKTPOUITBTPHI.

10

20

HOCTOHHHOG MAarHuTHOC I10JIC. HOCTOSIHHBIG MATrHUTEI.
MaruutHoe mnosne 3emin. [[Br>KeHUE 3apsKEHHBIX 4YacTHIl B
MAarHUTHBIX MOJsIX. Macc-CieKTpoMeTpus.

10

20

10.

DneKTpOMarHuTHbIE KojiebaHus U BoJIHBI. M300pereHue paauo.
IIepenaua CUTHAJIOB. Pannocssase 5 panuoJIOKaLIHA.
MUKpPOBOTHOBASI TEXHHKA.

10

24

11.

I'eomerpuueckas u BoyiHOBas onTHKa. ONTHYECKHE U300paKeHUsI.
Mexanusm 3peHus, nepekTbl 3peHus. OnTUYecKue SBICHUS B
aTtMocdepe.

10

24

12.

KBanToBass ~ ¢m3mka.  DJIEeMEHTBHl  KBAaHTOBOM  ONTHKH.
JlromuHecneHuMs. BBIHYKJIEHHOE  M3JIy4Y€HUE U ONTHYECKHE
KBaHTOBbIE TeHeparopbl. Dotonsl. OmbiT bére, >ddekt
Komnrona.

10

24

13.

®dusrka aToMa M 3JIEMEHTH (PU3UKH TBEPIOTO Tela. DIEMEHTHI
KBAaHTOBOM MexaHUKHA. [locTaHOBKa 3alady O JBW)KEHUU

10

24

19




Kon-Bo
4acoB
Ne
/i HaumeHnoBanue Tem 1 BOIpOCOB Ounast 3aounas
dhopma dhopma
o0ydyeHHs | OOy4YeHHS
MukpouacTuil. Omneparopbl (usmdyeckux BeauuuH. KBaHTOBBIE
COCTOSIHMSL.
14. | Slnepnas ¢usuka. ATOMHOE SAPO M DBJIECMEHTAPHBIC YACTHUIIBI. 10 20
Honuzupyromue W3JIydeHHs] M OLEHKa HX JICWCTBUS Ha
Marepuanbl W JKUBBIE OpraHu3Mbl. MeToabsl U3MEPEHHUs
WHTEHCUBHOCTH MOHU3HUPYIOIIUX U3JIydeHUH. EcTecTBeHHBIN
paauanuoOHHBIN (OH.
15. | CoBpemenHas ¢usnueckas kapTuHa Mupa. Porib ¢pusuku B 6 20
Pa3BUTUHU TEXHUKHU U arpOIIPOMBIIUIEHHOTO POU3BOJICTBA.
Hroro 146 316

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEILHOM padoThl 00y4aoImmuXxcst
10 AMCUUIIJINHE

Y4eOHO-MeTonU4YeCKuE pa3padoTku uMmeroTcs B Hayanoit  6ubimoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. MonekynsipHast ¢u3uKa ¥ TepMOAMHAMUKA [DIEKTPOHHBIN pecypc] : yued. mocobue ams
CaMOCTOATENIbHOW PabOThI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IIponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyatanus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHe cpencTsa] / KOxHo-
VYpaneckuii 'AY, Unacturyr arpomnxenepuu ; coct. E. M. bacapeiruna. - YensOunck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c. tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKre OCHOBBI KIIACCHYECKON MEXaHUKHU [ DNEeKTPOHHBIN pecypc] : yuel. mocodue ams
CaMOCTOATENILHOW PabOThI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyatanus —TPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHEe cpencTsa] / KOxHo-
VYpaneckuii 'AY, UnactutryT arpomnxenepuu ; coct. E. M. bacapeiruna. - YensOunck: FOxHo-
VYpaneckuii 'AY, 2019. - 99 c. : wn, tabn. - bubnwmorp.: c. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: y4eO. mocobue s
CaMOCTOATEIIbHONW PabOThl CTYJEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; cocT. E. M. bacapeiruna - Uensounck: FOxuHo-Ypansckuit [AY, 2018 - 95
c. - loctym u3 nokaneHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHUTHBIC SIBICHHUS M KBAaHTOBbIE 3((eKThl [ DIEKTPOHHBIN pecypc]: yued. mocodue
JUTSI CAMOCTOSATEIIHON PaboThI CTYJIEHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounskenepun; coct. E. M. bacapeiruna - Uensiounck: FOxuo-Ypansckuii 'AY, 2018 - 49
c. - loctym u3 nmokaneHO# cetr: http:/nb.sursau.ru:8080/localdocs/fisika/16.pdf
6. ®oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHUs
NMPOMEKYTOUYHOM aTTecTAUMU 00y4aroIIUXCcs M0 JUCHUIITTHHE

Jl1s1 ycTaHOBJIEHUSI COOTBETCTBHUS YPOBHSI MOJATOTOBKH oOydarommuxcs TpedoBanusim ®I'OC BO
pa3pa60TaH (1)0HI[ ONCHOYHBIX CPpCACTB IJId TCKYLICTO KOHTPOJIA YCIICBACMOCTH W IMPOBCACHUA
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IIPOMEKYTOUHOM aTTeCTalM 00yJaroIuXcs Mo JucuuIuiiae. GOHJ OLIEHOYHBIX CPEACTB MPEACTaBIECH
B [Ipunoxxenuu.

1.1.

1.2.

1.3.

1.4.

L.5.

1.6.

1.7.

7. OCHOBHASI M JONOJTHUTEJIbHASI y4eOHAas IUTEPaTypa, He00X0AMMAas 1JIs1 OCBOCHHS

AUCHUIIIMHBI

OcHOBHasl U JOTIOJIHUTENIbHAS yueOHas nuteparypa uMmeercs B Hayunoit  6ubnuoreke u
ANEKTPOHHON nHPOpMaImoHHO-00pa3oBarensHOi cpene @I'EOY BO H0xuo-Ypanbckuit [AY.

l.
2.
3.

4.

OcHoBHas1 JiuTEpaTypa

I'pabosckuii, P. U. Kypc ¢usuku: yuedbHoe nocobue st By30B / P. U. I'paboBckuit. — 13-
u3a., crep. — Cankr-IlerepOypr Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8.—
Texct: osnekrponuslii// Jlanp : 3JeKTpOHHO-OmMOMMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/184052.
WBanos, 1. B. CoopHuK 3aa4 0 Kypcy OCHOBBI (PU3UKH 1 OMo(H3UKH : yueOHOe mocodue
/ . B. BanoB. — 2-e u3x., ucnp. — Cankr-IlerepOypr : Jlanp, 2021. — 128 ¢. — ISBN
978-5-8114-1349-2. — Tekcr: 21eKTpOHHBIN// JIaHb: 3MeKTPOHHO-OMOINOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/168419.
Jlusenues, H.M. Kypc ¢usuxu: yueonuk / H. M. JluBenueB. — 7-e u3., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TeKcCT: 31eKTPOHHBIN//
Jlanb : anekTpoHHO-OnbIuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210782.
Bbacapeiruna, E. M. 3akonsl moctossHHOTO TOKa : yueOHoe nocobue / E. M. bacapsiruna, 1O.
A. Huxumwun ; IOxHO-Ypaneckuii 'AY, NHctutytr arpowHxkeHepun. — YensOMHCK :
HOxno-Ypanscknit ['AY, 2022. — 116 c¢. : w1, T1abn. — Pexum gocryna:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : ameKTPOHHBIA.

JonoHuTe/ILHAS JIUTEPATYPA
Wsanos, U. B. OcHoBbl ¢usuku u 6uodusuku : yuedHoe nmocooue / . B. UBanoB. — 2-¢
u3 M., ucnp., gon. — Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Texkct : snextponHHslii / Jlanb : 3neKTpoHHO-OMOMMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/210917.
Hponos, U. E. 3agaun no obmeit pusuke : yuedbHoe nocodue mist By3oB / U. E. Upomos. —
18-e uzn., crep. — Cankr-Ilerepoypr : Jlanb, 2021. — 420 c. — ISBN 978-5-8114-6779-
2.— Texkcr : snexkTpoHHbIi // Jlane : 3nmekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/152437.
I'padosckuii P.1. CoopHuk 3anau o ¢pusuke: yueonoe nmocodue / P. U. I'paboBckmii. — 4-¢
u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Tekcr: AIEKTPOHHBIN// Jlans: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. —
URL:https://e.lanbook.com/book/210959

. Pecypchl uH(pOpMAIHOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn « UHTEepHeT», He00X0AUMbIe

AJIA OCBOCHUA JUCHUIIJIMHBI

Ennnoe okHO nocTyna k yaeOHO-MeToanIecKuM pa3padboTkam https://roypray.pd

OBC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas 6udbmuoreka ONLINE http://biblioclub.ru

@usnka. MexaHUKa: BUPTYAIbHBIH aHAIOr JIAOOPaTOPHOrO OOOPYIOBAaHUS: OOYYArOLIHiA

pecype JUisi caMOCTOATENIbHOW pabOThl CTYJACHTOB OYHOM W 3a04HOM (popmbl oOyueHus. - TekcrT:
ANEKTPOHHBIN. - Afpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963
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9. MeTtoauvecKkue yKa3aHUs il 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIHHbI

YyeOHO-MeToaNYEeCcKuE pa3paboTku umeroTcs B Hayunoit  OuGiamorexe u AIIEKTPOHHON
uHpopMaMoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. MonekynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENTbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pactutenpHOoro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckuii I'AY, 2019. - 47 c.: tabn. - bubmuworp.: c. 47 (5 Ha3B.). Pexum pgocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKrue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue s
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (hpopmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus u3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHaszB.). Pexxum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBIM TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxkerepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypansckuit 'AY, 2018 - 95
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE 3(PPeKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocodue
ISl CAMOCTOSITENIbHOM pabOThI CTYICHTOB OYHOHU U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuii AY,
HNucturyT arpounkerepun; coct. E. M. bacapsirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - Jloctym u3 nokaneHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnekrtpuuectBo. Marnetn3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro  cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaounck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: win., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast GuU3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM IS CTYIEHTOB OYHOM 1 3a09HOM (hOpMBI 00yUeHHS [HATIPaBICHUI
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M snekTporexHuka, 19.03.02 IIpoayxTsl
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOPTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii I'AY, Uactutyt arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
ucrtp. u goi. - Yensounck: KOxuHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C nput. - bubmuorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne yCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUs Uil CaMOCTOATENbHON pPabOThl CTYIEHTOB
OYHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTsl NmuUTaHUS HU3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrmutyaTauusi TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UactutyT arpomxenepun. - Yensounck: KOxxHO-Y panbckuit
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I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: ¢. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - Apec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnass pabora Ne2. HMccnenoBanue paBHOYCKOPEHHOTO IBMKEHHS Ha MallMHE
ATByJa: METOAMYECKUE YKa3aHUsI JII CAMOCTOSITEIIbHOM padOThl CTY/ICHTOB OYHOM W 3a04HOU (popm
o0yuenus [Hanpasienuit 35.03.06 Arpourskenepus, 13.03.02 DnekTposHepreTuka 1 3JeKTPOTEXHUKA,
19.03.02 IIponykThl MUTaHHWS W3 PACTUTENBHOrO Chipbs, 23.03.03 DxkcmtyaTtauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenuainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHoyioruaeckue cpenctna) / cocraBurenu: E. M. bacapsiruna, 0. A. Hukumms ; FOxHO-Y pansckuii
I'AY, Unctutyt arpomwxkeHepur. - Yensounck: FOxno-Ypansckuit [AY, 2021. - 10 c.: win., Ttabmn. -
bubmuorp.: c. 10 (8 Ha3B.). - TEKCT : AMEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopaTtopHas pabora Ne3. OmpenesnieHne MOMEHTa MHEPIIMH TeJla METOJIOM KPYTHJIBHBIX
KoJIeOaHUH : METOIUYECKUE YKa3aHUsS JJIsl CaMOCTOATENbHON paboThl CTYJACHTOB OYHOM M 3a0YHOM
dbopm o00yuenuss [Hampasienumit 35.03.06 Arpoumkenepus, 13.03.02 DnexTpod’HepreTMka U
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENLHOTO ChIpbs, 23.03.03 Dxcrutyaranus
TPAHCIOPTHO-TEXHOJOTUYECKUX MAaIllMH W KOMIUIEKCOB, crenranbHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHOJIOTHYecKkue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
IOxnO-Ypanbckuit 'AY, UncTutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: W, Ta0u. - bubnmorp.: c. 9 (8 Ha3B.). - TeKCT : 3JEKTPOHHBIN. - AJpEC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHast pabora Ne4. V3yyeHne TrapMOHHYECKOTO KOJI€OaHHS C TOMOIIBIO
MPYKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUS U CAMOCTOSITENIbHON pabOThl CTYIEHTOB OYHOM U
3a0uHOi Gopm oOyueHus [Hampasnenuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmtyaramus
TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJIOTHYeCKUe cpencta] / cocraBurenu: E. M. bacapeiruna, H0. A. Hukumwn ;
OxHo-Ypanbckuit [AY, UactutyT arpomwxenepui. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: WI., Ta0i1. - bubmmorp.: ¢. 10 (8 Ha3B.). - TekcT: 3MEKTPOHHBIN. - AJpEC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopnast pabora Ne5. MccrnemoBanue 3aTyxaromuxX KOJICOAaHUN: METOIHUYECKHUE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOM W 3a04HOM (popM 00yUueHUs [HampaBICHUMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpoayxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlUuH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
cocraputen: E. M. bacapeiruna, HO. A. Huxummnb; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: FOxno-Ypansckuiit [AY, 2021. - 10 c.: un., Tabxa. - bubmuorp.: ¢. 10 (8
Ha3B.). - TeKCT: AEKTPOHHBIN. - Afpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabGopatopnast pabora Ne6. OmpeneneHue MOMEHTa WHEpLHHUM MasTHUKa MakcBesuia:
METOJIMYECKUE yKa3aHUs ISl CAMOCTOATEIbHOM paboOThl CTYACHTOB OYHOM U 3a04HOM (hopM 00ydeHHUS
[nanpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DnexTposnepreTrka u sekTporexHuka, 19.03.02
[IponykThl TWTaHUST W3  PacTUTENbHOrO  Chipbs, 23.03.03 DOxkcruryatanusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, creunnainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHosiornaeckue cpeactna] / coctaBurenu: E. M. bacapeiruna, FO. A. Hukumun; FOxHO-Y pansckuii
I'AY, Uncturyr arpomxenepun. - Yenaounck: IOxno-Ypansckuit 'AY, 2021. - 9 c.: un., tabdn. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: AMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C TOMOINBI KPYTHJIHHO-
0aJUIMCTUYECKOTO MAasITHUKA: METOANYECKHE YKA3aHUS JJIsl CAMOCTOSTEIbHOM paboOTHI CTYACHTOB OYHOM
1 3a04HOM (popMm o0yuenus [HanpaBienuid 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHUA U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIllMH W KOMIUIEKCOB, crennanbHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHOJNOTHYeckue cpeactBa] / cocraButenu: E. M. Bacapeiruna, 10. A. Hukumms;
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IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Tabu. - bubmmorp.: c. 9-10 (8 Ha3B.). - TeKkCT: IMEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopHas pabora Ne8. M3ydeHue ymnpyroro u HEYNmpyroro yjaapa: METOIUYECKHE
yKa3aHHs 7151 CAMOCTOSITENIbHON paboThI CTYIEHTOB OYHOM M 3a04HON (hopM 0OyueHHs [HampaBIeHUN
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummnb; HOxHo-Ypansckuit ['AY, HWHcTuTyT
arpomxeHepud. - Yemsiounck: KOxno-Ypansckuii 'AY, 2021. - 14 c.: un., Tabn. - bubaumorp.: c. 13-14
(8 Ha3B.). - TekcT: 3nmeKTpOHHBIH. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemMeHHbIe HHGOPMAIIMOHHbIE TEXHOJIOTHH, HCIOJb3yeMble PH OCYIIeCTBIEHUN
0o0pa3oBaTe/IbHOI0 MpoLecca M0 JMCHUIVINHE, BKJIYasi lepevyeHb NPOrpaMMHOro odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubimoTreke ¢ TepMUHAIBHBIX CTAHIMIA MPEJOCTABISAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (napopmarmonHo-crpaBovyHas cuctema 'OCToB);

- «Cenpx03TeXHUKa» (ABTOMaTU3MPOBaHHAs CIIPABOYHAsI CUCTEMA);

- My TestX10.2.

IlepedyeHb JMIIEH3UOHHOTO IPOTPAMMHOI0 00ecrevYeHust
MyTestXPRo 11.0,
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MarepuajbHO-TeXHHMYeCKasi 0a3a, He00OX0AUMAas JJI51 OCYUIeCTBJICHUS
00pa3oBaTeILHOI0 Npolecca Mo JUCHUIINHE

Y4eOHble ayniuTOPUH AJ51 NPOBEACHNUS 3aHATHIA, IPEAYCMOTPEHHBIX NPOTPAMMOIi, OCHAIIIEHHbIE
000py10BaHUEM M TE€XHHMYECKMMHU cpeacTBamMu o0y4deHusi. [lomemenunsi st caMoCTOSITEILHOM
padoThI 00y4aromuxcs.

1. Yuebnas aynuropus Ne205, ocHaenHast 000py10BaHUEM M TEXHUYECKHUMHU CPEICTBAMU JJIS
BBITTOJIHEHUS TAOOPAaTOPHBIX pabOT O MEXaHUKE U MOJICKYJISIPHOM (hr3nke

2. Yuebnas ayautopust Ne209, ocHaieHHast 000pyA0BaHUEM U TEXHUYECKUMHU CPEACTBAMU IS
BBINOJIHEHUS TAO0PAaTOPHBIX PadOT MO AEKTPOANHAMHKE, BOJIHOBON M KBAHTOBOMW OITHKE.

3. YuebOnas aymuropus Ne 310, ocHameHHast:

- MyJIbTUMEIUNHBIM KOMIIJIEKCOM (KOMITIBIOTEDP, BUIEOIPOEKTOP);

- KOMITIOTEPHOU TEXHUKOM.

4. YueOnas aynuropus Ne 423, ocHallleHHAS:

- MYJIbTUMEIUHHBIM KOMITJIEKCOM (KOMITBIOTEP, BUICOTPOEKTOP);

- KOMIIBIOTEPHOU TEXHUKOM.

IHomemeHnus s caMOCTOSATEILHOM Pad0ThI 00Yy4AKIIHUXCSH.
1. ITomemenne Ne 303 1151 caMoCTOATENBHOM pabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHUKON

C IOAKJIIIOYEHHUEM K CETU «I/IHTepHeT»

Ilepeuyenb 000py10BaHNS U TEXHHYECKHX CPEJICTB 00y4eHHs
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Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBIN KOMIIBIOTEP B KOMIIJIEKTE: cucremssiit 610k Pentium E 5400 2.7GHZ,
xectkuit muck 250 Gb, morutop 19" LCD, xnaBuatypa, mbimb — 30 m.; [IPUHTEP CANON LBP-
1120 nazepnsriit; Oxpan ¢ anekrpornpuBogomM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY JJIA DKPAHA C DJIEKTPOITPMBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka na0oparopHas «MasTHUK YHHUBEPCAJIBbHBIN»; YCTaHOBKA
nabopatopHas «MasTHHK MakcBemna»; YcraHoBka JabopaTtopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHasg «MammnHa ATByna»; YCTaHOBKa JUIsl ONpPEAEIECHUS OTHOLIEHUS YAEIbHBIX
TEIUIOEMKOCTeH Bo31yxa; YcTaHoBKa saboparopHas «I'mpockom»; Harmsinnele yueOHble mocoOus;
Kommekt nmaGopatopun "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYEHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JJISl M3Y4YECHUs AU(PpPaKLIUH; YCTaHOBKA IS
U3y4eHHUs] MHTep(EepeHLUH CBeTa; YCTaHOBKAa Ul M3Yy4EHMs NOJSPU3ALUM CBETa; YCTAaHOBKA JUIA
n3ydeHus: aOCOJIOTHO YEpHOro Teja; YCTAaHOBKAa JJIsl MCCIECIOBAHUS XapaKTEPUCTHK BaKyyMHOTO
(dhoTodIeMEeHTA.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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COJEPXAHME
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMHupyeMble B polecce 0CBOCHHUS TMCIHIIHHbI

OIIK-3. Cnnoco6eH MpUMEHATh COOTBETCTBYIOIMNNA (DU3UKO-MaTEMaTHICCKUI anmapar, METO bl aHAJIh3a

u MOACINPOBAHUA,

poeCCHOHANTBHBIX 3a]1a4

TCOPCTUUCCKOTO W OKCICPUMCHTAJIBHOI'0 HCCICAOBAHUA TIpU PCUHICHHUU

Kon n HanmeHoBaHue ®opmupyemslie 3YH
WHANKATOpa
AOCTIKCHUS 3HaAHUA YMCHUA HaBBbIKU
KOMIICTCHIIHU
NJI-50I1K-3 OO6yuarommiicss  nomwkeH | O0yuatomuiics mowkeH | OOydJaronuiics A0JKEH
ILCMOHCTpI/IpyeT 3HATh. OCHOBHBIC | YMCTb: HUCIIOJIB30BATh | BJIIaJCTh. HaBbIKaMH
MMOHUMAaHNe buznueckue 3aKOHBI, | OCHOBHbIE (hHM3UYECKUE | TPUMEHEHUS
(bl/IBI/I‘-ICCKI/IX SIBJICHUU | ABJICHUSA U MIpOLECCChI, Ha | 3aKOHBI U MOHATHUA IJIA | COOTBCTCTBYIOLICTO
Y IPUMEHSET 3aKOHBI | KOTOPBIX OCHOBaHBI | pelICHUS ¢buzuko-
MCXaHHKHU, IMPUHIUIIBL ﬂeﬁCTBHH HpO(I)CCCI/IOHaJIBHBIX MaTeMaTH4YCCKOI'O
TEPMOJMHAMUKH, 00BEKTOB 3amad - (b1.0.12-Y.1) | anmapara, METOJIOB
ANEKTPUYECTBA U npohecCuoHaANBHOM aHaM3a u
MarHeTusma NESITEIbBHOCTH U KOTOpbIE MOJIeJTUPOBaHUS,
HCIIOJIB3YIOTCSA JJISL TCOPCTUUCCKOTO u
perieHus 9KCIIEPUMEHTAILHOTO
pohecCHOHATBEHBIX HCCIIEN0BAHUSA pu
3amay - (b1.0.12-3.1) peteHuu
po(heCcCHOHATBEHBIX

3amay - (b1.0.12-H.1)

Kon n HanmeHoBaHue ®opmupyemslie 3YH
WHANKATOpa
AOCTIDKCHHA 3HAHUSA YMEHHS HABBIKU
KOMIIETCHITHH
NJI-60I1K-3 OO6yuarommiicss  nomwkeH | O0yuatommuiics mowkeH | OOydJaronuiics A0JKEH
JleMoHCTpUpYET 3HATH: OCHOBHBIC | YMETh: HUCIOJb30BaTh | BIAJICTh: HaBBIKaMU
3HaHUE buznueckue 3aKOHBI, | OCHOBHbIE (hHM3UYECKUE | TPUMEHEHUS
AJIEMEHTAPHBIX OCHOB | SIBIICHUSI M MPOLIECCHI, HA | 3aKOHBI U MOHATHS AJIs | COOTBETCTBYIOIIETO
OITHKH, KBAHTOBOI KOTOPBIX OCHOBaHBI | pelIeHUS ¢buznko-
MEXAaHHUKHU ¥ aTOMHOU | IPUHITUIIBI IeicTBUS | PO ECCHOHATBHBIX MaTEeMaTHYECKOTO
(0737091 00BEKTOB 3amad - (b1.0.12-Y.1) | anmapara, METO/IOB
npodhecCuoHaANBHOM aHaIM3a u
NESITEIbBHOCTH U KOTOpbIE MOJIeJTUPOBaHUS,
UCTIONB3YIOTCS TUIST TEOPETUIECKOTO u
perieHus SKCIIEPUMEHTAILHOTO
pohecCHOHATBEHBIX WCCJICIOBAHUS npu
3amay - (b1.0.12-3.1) pereHuu
pohecCHOHATBEHBIX

3amay - (b1.0.12-H.1)
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2. Iloka3aTenn, KpUTEPUM U IIKAJIA OEHUBAHUS UHAMKATOPOB JOCTHKEHUS KOMIIETEeHIU

N-5 onk-3. JemoHCTpupyeT moHUMaHue (PU3WYECKUX SIBICHUW W TPUMEHSET 3aKOHBI MEXaHHKH,
TCPMOAUHAMUKHU, SJICKTPUICCTBA U MArHCTU3MA

Ilokazarenu Kpurepuu u mikana olieHUBaHUS PE3yIbTaTOB O0YUYEHUS 1O AUCIUILTUHE
OLICHUBaHUA
(3VH) Henocrarounsiit JocTrarounbii Cpennuii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHB YPOBEHB
b1.0.12-3.1 OOyuaromuiicst He OOyyaromuiicss  ciabo | OOywaromuiics ¢ OOyyaromuiics c
3HAET OCHOBHBIC 3HaeT OCHOBHBIC | HE3HAYUTEIHbHBIMU TpeOyeMoll  CTeleHbIo
¢u3ngeckre 3aK0HbI, | (U3MYECKWe  3aKOHBI, | OMIMOKaMH U MOJTHOTHl M TOYHOCTH
SIBJICHUSI U TIPOLIECCHI, | SIBJICHHS U MPOLECCHI, HA | OTACIbHBIMU 3HaeT OCHOBHbBIE
Ha KOTOPBIX KOTOPBIX OCHOBaHbI | MpoberamMu 3HaeT ¢dusnyeckue  3aKOHBI,
OCHOBaHbI IPUHIIMIIBl | TPUHIUIBI  JEWCTBHS | OCHOBHbIC (DM3MUYECKHUE | SIBICHHUS U [IPOLIECCHI, Ha
JIeHCTBHS 0OBEKTOB 00BEKTOB 3aKOHBI, SIBJIICHUS 1 KOTOPBIX OCHOBaHbI
npodeccuoHaTLHOM npodeccrnoHaTbLHOM MPOIIECCHI, HA KOTOPBIX | MPUHIHUIIBI  JEHCTBHS
JIESITEIIBHOCTH U JICSITETBHOCTH U | OCHOBAHBI IPHHIIHITBI 00BEKTOB
KOTOpBIE KOTOpBIC HCIIONBb3YIOTCS | AEHCTBUS 0OBEKTOB npodeccroHaIbHOM
UCTIONB3YIOTCS 1JISt ULt peuienus | npodeccruoHaIbHON JCSITEBbHOCTH u
peleHus npoQeCCHOHATBHBIX JIeATEeIILHOCTH 1 KOTOpBIE HCIIOIb3YIOTCS
npodeccHoHaNbHBIX | 3a1a4 KOTOPBIC UCTIOIB3YIOTCS | JUIS peuieHus
3ajaq JUISL pELLICHUS npodeccroHanbHbIX
npodeccrnoHaIbLHBIX 3a1a4
3a1a4
b1.0.12-V.1 OO6yuaronuitcst He | OOyuaromuiics  cmabo | OOydatomuiicss  ymeeT | OOydaromuiicss  yMmeeT
yMEeT HCIIONb30BaTh | yMEET  HCIOJIb30BaTh | HCIIOJIb30BATh UCIIOJIb30BaTh
OCHOBHbBIE 3aKOHbI | OCHOBHbIE (PU3MYECKUE | OCHOBHbIE (PU3NYECKUE | OCHOBHBIE (pu3nvecKue
€CTECTBEHHOHAYYHBIX | 3aKOHBI W TOHSATHUS JUIS | 3aKOHBI M TOHATHS Ul | 3aKOHBI U TOHSATHS IS
MUCIHMIUIHH ((DU3UKHK) | pelICHHS peuieHust peuieHust
B npodeccroHaNbHBIX npogeCCHOHATBHBIX npoQeCCHOHATBHBIX
9KCICPUMCHTANBHBIX | 3aJa4 3amau ¢ | 3ama4
HCCIIEJOBAaHUSAX HE3HAYHUTEIIbHBIMU
JIIEKTPO- 3aTPYAHCHUSIMHU
00opynoBaHus u
cpencTB
aBTOMATHU3AINU
b1.0.12-H.1 OOyuaronuiicst He OO6yygarontuiics cmado OO6yyaroniuiics ¢ OO6yyarontuiics
BJIaJICCT HAaBbIKAMHU BJIajIeeT HABbIKAMU HEeOOJIbUIMMHU CBOOO/IHO BIajieeT
MPUMEHEHHS NPUMEHEHHUS 3aTpyIHEHUSIMU HaBBIKAMU PUMEHEHHSI
COOTBETCTBYIOIIETO COOTBETCTBYIOILIETO BJIajIeeT HaBbIKAMU COOTBETCTBYIOIIETO
¢bu3HKo- ¢usuko- IPUMEHEHUS ¢usuko-
MaTEeMAaTUYECKOTO MaTeMaTH4eCcKOro COOTBETCTBYIOILIETO MaTeMaTH4eCcKOro
ammapara, METOJIOB ammapara, MeTOJI0B ¢usunko- ammapara, MeTOJI0B
aHanmM3a u aHaIM3a u MaTEeMAaTHYECKOTO aHanmu3a u
MOJICTUPOBAHHS, MO/JICITUPOBAHHS, amrmapara, MeTOJI0B MO/JICJTUPOBAHHS,
TEOPETUYECKOTO U TEOPETHYECKOTO U aHaIM3a 1 TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO | 3KCIIEPUMEHTAIBHOTO MO/ICITMPOBAHUS, IKCIEPUMEHTAIILHOTO
HCCIIeJOBaHHUS TIPH UCCIIeIOBaHMUS TIPH TEOPETHYECKOTO U UCCIIE/IOBaHMUS TIPH
peLieHnn pelieHun IKCIEPUMEHTAIILHOTO pelieHun
npodeccuoHaIbLHBIX npodeccrnoHaTbLHBIX WCCIICIOBAHMS TIPH npodeccrnoHaIbHBIX
3ajaq 3a1a4 pelieHun 3a1a4
npodeccrnoHaIbHBIX
3amau
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NJ-60I1K-3 JleMOHCTpUpYyET 3HAHUE HIEMEHTAPHBIX OCHOB ONTHUKH, KBAHTOBOM MEXAHUKH M aTOMHOM

¢buzuku
Ilokazarenu Kpurepuu u mikana olieHUBaHUS PE3yJIbTaTOB O0YUYEHUS O AUCIUILTAHE
OLICHUBaHUS
(3VH) Henocrarounsiit JocTrarounbii Cpennnii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHB YPOBEHB

b1.0.12-3.2 OOyuaromuiicst He OOyuaromuiicss  ciabo | OOywaromuiics ¢ OOyyaromuiics c
3HACT OCHOBHBIC 3HaeT OCHOBHBIC | HE3HAYUTCIHHBIMHU TpeOyeMoll  CTENEHBIO
¢u3ngeckre 3aK0HbI, | (U3MYECKWe  3aKOHBI, | OMIMOKaMH U MOJTHOTHl M TOYHOCTH
SIBJICHUSI U TIPOLIECCHI, | SIBJICHHS U MPOLECCHI, HA | OTACIbHBIMU 3HaeT OCHOBHbBIE
Ha KOTOPBIX KOTOPBIX OCHOBaHbI | Mpo0eramMu 3HaeT ¢dusnyeckue  3aKOHBI,
OCHOBaHbI MPUHIIMIIBL | TPUHIUIBI  JEWCTBHS | OCHOBHbIC (DM3MUYECKHE | SIBICHHUS U [IPOLIECCHI, Ha
JIeCTBHS 0OBEKTOB 00BEKTOB 3aKOHBI, SIBIICHUS 1 KOTOPBIX OCHOBaHbI
npodeccruoHaTLHOM npodeccrnoHaTbLHOM MPOIIECCHI, HA KOTOPBIX | MPUHIUIIBI  JEHCTBUS
JIESITEIIBHOCTH U JESITEBHOCTH U | OCHOBAHBI IPHHIIHITEI 00BEKTOB
KOTOpBIE KOTOpBIC HCIIONBb3YIOTCS | AEHCTBUS 0OBEKTOB npoQecCUOHATBHOM
UCTIONB3YIOTCS IS JUIS peuienus | npodeccHoHaTbHON JCSITEBHOCTH u
peleHus npoQeCCHOHATBHBIX JCSITEIBHOCTH U KOTOPBIC HCIIOJB3YIOTCS
npo)eCCHOHANBHBIX | 3aJa4 KOTOPBIC UCIIOIB3YIOTCS | JUIS peuieHus
3ajaq JUISL pELLICHNUS npodeccroHanbHbIX

npodeccrnoHaIbLHBIX 3a1a4
3a1a4

b1.0.12-V.2 OO6yuaronuiicst He | OOyuaromuiics  ciabo | OOyuatomuiicss  ymeeT | OOydJaromuicss — yMmeeT
yMEeT HCIIONb30BaTh | yMEET  HCIOJIb30BaTh | HCIIOJIb30BATh UCIIOIb30BaTh
OCHOBHbBIE 3aKOHbI | OCHOBHbIE (PU3MYECKUE | OCHOBHbIE (PU3MYECKUE | OCHOBHbIE (pu3nvecKue
€CTECTBEHHOHAYYHBIX | 3aKOHBI W TOHATHUS JUIS | 3aKOHBI M TOHATHS Ul | 3aKOHBI U TOHSATHS IS
JUCUIUIUINH ((PU3MKK) | pelIeHus peuieHust peuieHust
B npoQeCCHOHATBHBIX npoQeCCHOHATBHBIX npogeCCHOHATBHBIX
9KCICPUMCHTANBHBIX | 3aJa4 3amau ¢ | 3ama4
HCCIICIOBAHHUSIX HE3HAYHUTEIIbHBIMU
JIIEKTPO- 3aTpyIHEHUSIMU
o00opynoBaHuUs u
cpencTB
aBTOMATHU3AINU

b1.0.12-H.2 OOyuaronuiicst He OO6yygarontuiics cmado OO6yyarontuiics ¢ OO6yygaronuiics

BJIaJICCT HAaBbIKAMHU
MPUMEHEHHS
COOTBETCTBYIOIIETO
(usuxo-
MaTEeMAaTUYECKOTO
ammapara, METOJIOB
aHanm3a u
MOJICIIUPOBAHHS,
TEOPETHYCCKOTO U
IKCTIEPUMEHTAIIBHOTO
HCCIICJOBaHHUS TIPH
peLieHnn
npodeccHoHaIbLHBIX
3azaq

BJIajIeeT HABbIKAMU
NPUMEHEHHS
COOTBETCTBYIOILIETO
(uzuko-
MaTEeMAaTHYECKOTO
ammapara, MeTOJI0B
aHamu3a u
MO/JICIIUPOBAHHS,
TEOPETUICCKOTO U
IKCIEPUMEHTAIILHOTO
UCCIIeI0BaHNUS TIPH
pelieHun
npodeccrnoHaTbLHBIX
3a1a4

HEOOJIBIITUMHA
3aTpyIHEHUSIMU
BJIajIeeT HaBbIKAMU
NPUMEHEHHUS
COOTBETCTBYIOIICTO
¢usuko-
MaTEeMAaTHYECKOTO
ammapara, MeTOJI0B
aHanmu3a u
MO/ICITUPOBAHUS,
TEOPETHYECKOTO U
IKCIEPUMEHTAIILHOTO
UCCIIe/IOBaHMUS TIPH
pelieHun
npodeccrnoHaIbHBIX
3amau

CBOOOIHO BJIAIEET

HaBBIKaMH IIPUMECHCHUA

COOTBETCTBYIOILETO
(uzuko-
MaTEeMAaTHYECKOTO
ammapara, MeTOJI0B
aHamu3a u
MO/JICIIUPOBAHHS,
TEOPETUICCKOTO U
IKCIEPUMEHTAIILHOTO
UCCIIeI0BaHMUS TIPH
pelieHun
npodeccrnoHaIbHBIX
3a1a4
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3. TunoBble KOHTPOJIbHbIE 3aJaHUS U (MJ1HM) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, yMEHHM i, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTePHU3YIOIMX
copMUpPOBAHHOCTH KOMIIETEHIIHIl B Mpolecce 0CBOCHHSI JUCITHIJIMHBI

TunoBble KOHTPOJBHBIE 3aJaHUS U MaTepHAaJIbl, HEOOXOAMMBIE JIJIsl OLEHKU 3HAHHUM, yMEHUHN U
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIMHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ajis
CaMOCTOSITENIbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenusi [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pactutenpHOoro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsOunck: HOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Taba. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKrue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (hpopmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHaszB.). Pexxum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxkerepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypansckuit 'AY, 2018 - 95
c. - JlocTym u3 nokaneHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE (PP eKThI [ DNeKTpOHHBIN pecypc]: yaed. mocodoue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuii AY,
HNucturyT arpounkerepun; coct. E. M. bacapeirnna - Uensiounck: FOxuno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokaneHO#M cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnetn3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
71a00paTOPHBII IPAKTUKYM ISl CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaounck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: win., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMHUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM IS CTYIEHTOB OYHOM 1 3a09HOM (hOpMBI 00yUeHHS [HATIPaBICHU
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretvka u saekTporexHuka, 19.03.02 IIpoaykTsl
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennaibHOoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii I'AY, Uactutyt arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
ucrtp. u goi. - Yensounck: KOxuHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C npuit. - bubnuorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf
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4. MeroauvecKkue MaTepuaJibl, ONpeaea0iue NPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaAPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIM

B nmaHHOM paszmene METOOUYECKHE MAaTE€pHalIbl, OINPEACISAIONUE IPOLEAYPHl OLICHUBAHMS
3HAaHUH, yMEHHUH, HaBBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tam (HOPMHUPOBAHUS KOMIIETECHIMNA IO
aucuuiuinHe «@u3uKa», IPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUIOB TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEKYTOUHOI aTTeCTallui 00yJaroIuXCsl.

4.1. OueHo4HbIe CpeacTBa VI MPOBEIeHUs TEKyILIero KOHTPOJIs YCIIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHUS 00yUJarOIIUMCS
OCHOBHOW TpOoQeCCHOHAIBHOM 00pa30BaTeNbHON MPOrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTUIMHBL. TeMbl W TUIaHBl 3aHITHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIArTCs
oOyuatomumcsi. OTBET OIICHUBAETCSI OIEHKON «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIHHOY» WU

«CHEYAOBJICTBOPUTCIBLHO.

Ne OlLeHOYHBIE CpEeICTBA Kon n naumenoBanue
TumnoBele KOHTPOJBbHBIE 3alaHUsl H (WIKM) WHBIE MaTepHabl, UHJMKaTOpa
HE0OXOMMBIE /17151 OLICHKH 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OIBITA KOMIIETEHIINH
NesITeIbHOCTH, XapaKTepU3YIOIUX c(OpMHPOBAHHOCTD
KOMIIETEHIMH B IPOLIECCe OCBOECHUS IUCIUIIMHBI

1 | Iuck paguycom 20cM BpalliaeTcs COrliacHo ypaBHeHHIo g=A+Bt+Ct>, NA-1 onk-1.
rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopoTa paguyca auckKa. Hcnonb3yeT
Onpenenutb i1 MOoMeHTa BpeMeHU 4,0 ¢ 3Ha4YE€HHE yIyla MEXIY OCHOBHBIE 3aKOHBI
BEKTOpaMM IIOJIHOTO U HOPMAJIBHOI'O YCKOPEHHH, a TakXKe YMCJIO | €CTECTBEHHOHAYUYHBIX
000pOTOB, CIENaHHBIX IHUCKOM K JaHHOMY MOMEHTY OT Hayaia JTUCLUTUIMH IS
BpaieHus. M300pa3suTh BEKTOPBI BCEX KMHEMAaTHUECKUX BEJIUYMH B pereHust

yKaSaHHLIﬁ MOMCHT BPECMCHU

CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

Kpurepun omnenku orBera (Tabi.) MOBOASATCS O CBEICHHUS OOydYaIOIIMXCS B Hadaje 3aHATHH.
OneHka oOBSBISETCS 00YJArOMIEMYCsl HETIOCPEACTBEHHO TI0CTIE OTBETA.

HIxana

Kpurtepun onenuBanus

- Marepuall HU3JI0KEH aMOTHO
OueHka 5 p P ’

(OTIMYHO)
- TOKa3aHo

- POIGCMOHCTPUPOBAHO YMEHHUE peIllaTh 3a1a4H,

BTOPOCTETIEHHBIX BOIPOCOB.

- 00y4Jaromuics MOJTHO YCBOWII YUCOHBIN MaTepual;
- MIPOABJISICT HABBIKU dHAJIN3A4, 0606H_I€HI/ISI, KPUTHYCCKOTO OCMBICIICHUA
U BOCTIPHUSATHS HH(OPMAIIMY, HABBIKA OTIMCAHUSI OCHOBHBIX (DH3MUYECKHIX

B ONPENETICHHOW JIOTUYECKOU
noCJI€CA0BAaTCIIbHOCTHU, TOYHO I/ICHOJILSyeTCﬂ TepMI/IHOHOFHH;

YMEHHE WJUTFOCTPUPOBATh TEOPETHUECKUE TTOJIOKCHHS
KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATh UX B HOBOW CUTYallUH;

- MOTYT OBITE AOMYHUICHBI OJHA—ABC HCTOYHOCTU IIPU OCBCHICHUU
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OTBET YJIOBJIETBOPSAET B OCHOBHOM TPEOOBAaHUAM Ha OLICHKY «5», HO TIpU
3TOM UMEET MECTO OJIMH U3 HEJJOCTAaTKOB!

- B YCBOGHHUH Y4€OHOTO Marepuaa JOMyIIeHbl HeOOobIIne MpoOesl, He
MCKA3MBIINE COJIEPKAHNE OTBETA;

- B pELICHUH 3a]1a4 JONYIIEeHbl He3HAYNTEIbHbIC HETOYHOCTH.

- HETIOJTHO WJIM HETOCIIE0BATENbHO PACKPHITO COIEpKaHNE Marepuaa,
HO TOKa3aHO o0Iee MOHMMaHHE BOMNPOCa U MPOIEMOHCTPUPOBAHBI
YMEHHS, TOCTATOYHbIE IS TAIbHEHIIIETO YCBOCHHS MaTepHraa;

- UMENUCh 3aTPyIHEHHs WIM JONYyIIEHBl OIIMOKHA B ONpEACICHUU
HNOHSATHH, WCIOIB30BAaHUN TEPMHUHOJIOTHH, ONMCAaHWU (PHU3NIECKUX
3aKOHOB, SIBJICHUH U MPOLECCOB, PEIICHUH 33134, UCIIPABJICHHBIC ITOCIIEe
HECKOJIbKUX HAaBOISIINX BOIIPOCOB;

- HEMOJHOE 3HaHHE TEOPETHYECKOTO0 MaTepHasa; oOydarouluiics He
MOXKET IPUMEHUTH TEOPHIO B HOBOI CUTYAIIMH.

- HE PacKpbITO OCHOBHOE COZIEpKaHHe Y4eOHOTr0 MaTepHara;

- 0OOHApY)XCHO HE3HAHHWE WM HEMOHWMaHWe OONbIIeH WM Haubosee
Ba)XKHOM yacTu y4eOHOTO MaTepuana;

- JIONyIICHBI OIIMOKH B ONpPEENICHUH MHOHSATHH, NPH HCIOJIB30BAHUH
TEPMUHOJIOTMH, B ONHCAHUU (PU3MYECKUX 3aKOHOB, SIBICHUA H
IPOLIECCOB, PEIICHUH 33/1a4, KOTOPbIE HE UCIIPABIIEHBI ITOCIIE HECKOIBKHX
HaBOJSAIINX BOIIPOCOB.

Ouenka 4
(xoporo)

Onenka 3
(YAOBIETBOPUTEIBHO)

OneHka 2
(HEYAOBIETBOPUTENIBHO)

4.1.2. OueHnBaHue oTYeTa 10 JIAOOPATOPHOU paboTe

Otuer no 1abopaTopHO PabOTe UCIIOIB3YETCS /ISl OIICHKH Ka4eCTBAa OCBOCHHUS 00YJarOIIUMCS
OCHOBHOH TpOoQeCCHOHATBHONH 00pa30BaTEIbHOW MPOrpaMMBI IO OTIACIBHBIM TE€MaM AWCIUTLIAHBI.
Conepyxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopabiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH OTdeTa (TadI.)
JOBOJIATCS 10 CBEACHUS 00YYAIOIIMXCsl B HAUaIe 3aHsATHI.

Ne O1IeHOYHBIE CPEJICTBA Kox u HanmeHnoBanue
TunoBble KOHTPOJBbHBIE 3aJaHUs M (WJIM) HWHBIE MaTepUalbl, WHJUKaTOpa
HEOOXOJMMBIC I OLICHKH 3HAHWUW, YMEHWH, HaBBIKOB W (WJIM) KOMIIETCHIINHU
OMBITa JESATENBHOCTH, XapaKTepHU3YyIIuX CHOPMUPOBAHHOCTh
KOMITETCHITHI B TTPOIIECCE OCBOCHUS JUCITUTITUHBI

1 1. Yo Ha3wIBaeTCS CHIION TSIKECTH? NI-1 onk-1.
2. Yto nmogHUMAaETCs 1O CUIION BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3amumuTe GopMyny TSl ONPEEICHUS YCKOPEHUS CUITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBCHHOHAYYHBIX
4. Kak omnpezaensieTcsi yCKOpeHHE CBOOOHOTO MACHHSI C TOMOIIBIO JTUCUHUIUINH JJIs
MaTeMaTU4YeCKOro MasiTHUKA? pereHus

5. Yto Ha3BIBAETCA MAaTEMATUYECKUM MASITHUKOM?
6. Kax omnpenenuts mnepuon KoyieOaHWM MaTEMaTHYECKOTO
MasTHUKA?

CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHUH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

Otyer olEHUBAETCS IO YCMOTPEHHUIO IIPENOAABATENS OLEHKON «OTIMYHO», «XOPOIIO»,
«yIOBJIICTBOPUTENIBHO», «HEYIOBICTBOPUTEIBHO» WM OLEHKOM «3a4TeHO», «He 3auTeHo». OneHka
«3aYTEHO» CTaBUTCA oOOydaromMcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSIM,
YCTQHOBJICHHBIM Il IOJIOKUTEIIBHBIX OLIEHOK («OTIIMYHO», «XOPOILOY», «YAOBIETBOPUTEIBHON).
OreHka 00BSABISIETCS 00YUAIONIEMYCSl HETIOCPEACTBEHHO TOCTE Cau OTYeTa.
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(HEYTOBIETBOPHUTEIILHO)

Hlkana Kpurepun oueHuBanus
- U3JI0’KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;
OHCHKa 5 - YMCHUC BBLICKA3bIBATH U O60CHOBaTB CBOM CYXKIACHUA IPU OTBCTC HaA
KOHTPOJIbHBIE BOIPOCHI;
(oTIMYHO)
- YMCHHC OIIUCBIBATH (bmnqecxne 3aKOHBI, SIBJICHUA U TPOLCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHU;
- cIOCOOHOCTH PenIaTh 3a4a4H.
- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHHUE TEPMUHOJIOTHEIH;
Ouenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHUN ISl ONHCAHUS
(xoporo) (bu3MYECKHUX 3aKOHOB, SIBJICHHUH U MPOIIECCOB, PEIICHUsI KOHKPETHBIX 3a/a4,
MIPOBEJICHUS] U OLIEHWBAHUS PE3yJIbTAaTOB M3MEpPEHUM, HO COJIEep:KaHuE U
(bopMa OTBE€Ta UMCHKOT OTACIBbHBIC HETOYHOCTH.
- U3JI0KEHHE MaTepuasa HEeToJHO, HETIOCIEI0BATEIbHO,
- HCTOYHOCTHU B OHNPCACICHUU HOHHTHﬁ, B TPHUMCHCHUU 3HAHUHU JJISL
Ouerka 3 onucaHus (U3NYECKUX 3aKOHOB, SBIECHUI U TPOIECCOB, peuieHus
KOHKPCTHBIX 3a/1a4, IPOBCACHUS U OLICHUBAHUA PC3YJIbTATOB U3MCPCHUU,
(YZIOBJIETBOPUTEITHHO) .
- 3aTpyIHEHUSI B 000OCHOBAHUHU CBOMX CYXKICHHIA;
- 0OHapyXHBaeTCsi HEJOCTAaTOYHO TJIyOOKOEe IOHHMMAaHUE H3yYEHHOTO
MaTtepuana.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHBI OIIMOKY B
OTpe/ieNIeHUN TOHIATUA W ONMUCaHUM (U3NYECKUX 3aKOHOB, SBJICHUN U
Onuenka 2 MPOLIECCOB, MCKaXXEH KX CMBICJI, HE pEeUIeHbl 3aJaud, HE MPaBHIbHO

OLICHUBAIOTCSI PE3YyIIbTaThl NU3MEPEHUH;
- HE3HAaHHWE OCHOBHOTO MaTepuana y4yeOHOW MpOrpaMMbl, JOMYCKAOTCS
rpyObIe OITMOKHU B U3JIOKCHUH.

HIxana

Kpurtepuu ouennBanus

OILeHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaTh M OOOCHOBATH CBOM CYXXJICHHUS IPH OTBETE HA
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMHUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS M MPOIECCHI;

- YMEHHE MPOBOJUTH U OIIEHUBATH PE3YIbTAThl H3MEPEHU;

- CIIOCOOHOCTHh pelIaTh WHKCHEPHBIC 3aJa4yd (JOMyCKAeTCs HAINYHe
MaJO3HAYUTENbHBIX OMMOOK WM HEJIOCTATOYHO IIOJIHOE PACKPBITHE
CoJiep)KaHue BOTIPOCA WU MOTPEITHOCTh HEMTPHHIMITHAIBFHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

O1eHKa «He 3a4TEHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHUI; JOMYIIEHbI OIIMOKH
B OMNpEJCIICHUN MOHATHHA W ONMHCAaHWU (PU3NYECKUX 3aKOHOB, SBICHUHN M
NPOLIECCOB, MCKKEH HMX CMBICN, HE pEIICHBl 3aJadd, HE IPABUIBHO
OLICHUBAIOTCSI PE3yIbTaThl U3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MpOrpaMMBbl, JOMYCKAIOTCS
rpyObie OIIMOKY B U3JI0KEHUH.

4.1.3. TectupoBanue

TectupoBanue UCHONB3yeTCS M OLEGHKH KayecTBa OCBOCHUS OOYYaIOIIUMCS OCHOBHOU
npodeccnoHalbHOM 00pa3oBaTENbHON MPOrpPaMMBI IO OTAEIBHBIM TEMaM HIIN pa3jieiaM JIUCIUILIHHBL.
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Tect mpencraBnseT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMKA YIPOCTUTH
MpOLEYPYy H3MEPEHUS 3HAHUH U yMeHHH o0ydaromuxcs. O0y4aromuMcs BBIJAIOTCS TECTOBBIC 33 1aHUS
¢ (GOopMyIUPOBKOM BOIMPOCOB U MPEUIOKEHHUEM BBIOpPATh OAMH MPABUIBHBIA OTBET M3 HECKOJIBKHX
BApUAHTOB OTBETOB.

- 10 OKPY>KHOCTH C IOCTOSIHHOU CKOPOCTBIO
2. MoMeHT WHepIUu TOHKOTOo o0Opyda Maccou m, paauycoMm R

Ne O1IeHOYHBIE CPEJICTBA Kox u HanmenoBaHnue
TunoBble KOHTPOJBbHBIE 3afaHusi W (WIM) HWHBIE MaTepHaIbI, WHJUKaTOpa
HEOOXOJMMBIC JIS OLICHKW 3HAHWW, YMEHUW, HaBBIKOB W (MJIN) KOMIIETEHLINU
OMBITa JESATENLHOCTH, XapaKTepHU3yIMuX CHOPMUPOBAHHOCTh
KOMIIETEHIIUH B Mpoliecce OCBOSHUS AUCIUTIINHBI

1 1. Ecniu uMIynbCc CUCTEMBI MAaTEpUAIBbHBIX TOUEK B OTCYTCTBUU NA-1 onk-1.
BHEUTHUX CHJI OCTA€TCs IOCTOSIHHBIM, TO IIEHTP Macc 3TOW CUCTEMBbI Hcnons3yer
MOJKET JABUTAThCA ... OCHOBHBIE 3aKOHbI
- PABHOMEPHO M NPSIMOJIMHEIHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JTUCUHUIUIUH JJIs
- C IEPEMEHHBIM YCKOPEHHUEM pelieHus

CTaHAAPTHBIX 3a/ia4 B
COOTBETCTBHH C

OTHOCHUTEIIBHO  OCH, TpOXOJsINed uepe3 IeHTp o0pyda | HalpaBICHHOCTHIO
NEPIEHAUKYJIAPHO IUIOCKOCTH, B KOTOPOH JIEKHUT 00pydY, paBeH | HIpoQecCHOHATbHON
[=mR2. Eciu och BpallleHHs TIEPEHECTH MapajlleibHO B TOYKY Ha JEeATEeIIbHOCTU

o0pyue, To MOMEHT UHEPIIUU 00pyda

- YMEHBIINTCA B 2 pa3a

- yBenuuuTcd B 1,5 paza

- HE U3MEHUTCA

- ymenbiures B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOMN BEIUYUHOM SIBIIAETCS ...

- CKOPOCTh CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- IJINTeJIbHOCTb COOBITHS

- DJICKTPUYECKUH 3apsij

4. CpenHsast KUHETHYECKasi SHEPTHUSI MOJIEKYJIbI HI€aTbHOIO Ta3a Mpu
temneparype I paBHa €=ik1/2.. 3nech i=ny+ Ngpt+2nk, TI€ Ny, Nap, Nk
— YHUCIJIO cTeneHedl cBOOO/bI MOCTYNATEeIbHOT0, BPAIIATEIbHOTO U
K0J1e0aTeNbHOrO ABMKEHUN MOJIeKYbl. [Ipy ycrnoBum, 4To UMEIOT
MECTO TOJIbKO MOCTYIMATENbHOE W BpAIIATEIbHOE ABUXKEHUE, IS
Bogopoaa (Hz) uncino i paBHO

-7

-5

-2

-8

5. B mporiecce M30TepMHUUECKOTO COOOIICHUS TETia MOCTOSTHHOM
Macce UeanbHOro ra3a ero SHTPOIuUS ...

- HE MEHsIeTCs

- YMEHbIIAETCA

- YBeJIUYMBaeTcs

6. VI3MeHeHre BHYTPEHHEH PHEPrHMM Ia3a IPOM3O0ILIO TOJBKO 3a
c4eT paboTHI CHKaTHsI Ta3a B ...

- U30TEPMHUUYECKOM IIpoLiECCE

- 1300apHOM TIpoIIecce
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- U30XOpPHOM IIpoLecce
- ainadaTH4YecKOM Npouecce
7. ToueuHbll 3apsin +q HAXOAUTCA B IEHTpe CepuIecKoi
noBepxHocTU. Eciu 3apsa cMecTUTh U3 LEHTpa cepbl, OCTaBIsAA
€ro BHYTPM Hee, TO TMOTOK BEKTOpa HaMpsHKEHHOCTH
ANEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTh CRPEpHI. ..
- YMEHBILIUTCS;
- He UI3BMEHUTCS;
- YBEIIUUUTCS
8. Ecnu yBenuuuth B J1Ba paza HANPSHKEHHOCTb SJIEKTPUUYECKOTO
T0JIS1 B IPOBOJHUKE, TO YJeJIbHAs TEIUIOBAs MOIHOCTDH TOKA ...
- YMEHBILIUTCA B JIBa pa3a;
- HE U3MEHUTCS;
- yMeHbIINTCSA B 4 pa3a
- yBeJIMUMTCS B 4 pa3a;
- YBEJIMYUTCS B J[Ba pas3a;
9. Ilpm mnoOMElmIEHMH JUDJIEKTPUKA B DIEKTPUUYECKOE TI0JIE
HANPSDKEHHOCTh  DJIEKTPUYECKOTO TOJIE BHYTPH OECKOHEYHOTO
OJTHOPOJHOTO H30TPOIHOTO JAMAJIEKTPUKA C AUDJIEKTPUUECKOMN
IIPOHULIAEMOCTBIO € ...
- OCTaeTCsI HEU3MEHHOM;
- OCTaeTCsl PaBHOM HYIIIO;
- YBEJIMYUBAETCS B € pas;
- YMeHbIIaeTCs B € pa3
10. YMeHbIIeHHE aMIUTUTY Il KOJIEOaHUH B CHCTEME C 3aTyXaHHEM
XapakTepU3yeTcsi BpeMeHeM penakcauuu. Eciu npu HensMeHHOM
OMMYECKOM COIPOTUBIIEHUH B KOJIEOATEIHLHOM KOHTYpE YBEIUYUTh
B 2 pa3a UHAYKTUBHOCTh KAaTYIIKU, TO BPeMsl pellaKcalii. . .
- YMEHBIIUTCS B 2 pasa;
- YBeJIMYHUTCH B 2 pa3a;
- YBEIMYUTCA B 4 pasa;
- yMEHbIINTCA B 4 paza

[lo pesynbraTam TecTa OO0y4alOIIEMYCSl BBICTABISETCS OLCHKA «OTIMYHO», «XOPOILIOY,
«YZOBJICTBOPUTEIHHO» UIIA «HEYJIOBIECTBOPUTEIILHO.

Kpurepun onenuBanus oTBera (Tabi.) MOBOASTCS 1O CBEIACHHUS OOYyYarOUIMXCs A0 Hadvaia
TeCTUpoBaHUs. Pe3ynpTar TecTHpOBaHMUSA OOBABISCTCA 00YYaIOIEMYCsl HEMOCPEACTBEHHO IOCIE €ro
clayu.

Kpurtepun onennBanuns

Ixaja o
(% npaBHJIBHBIX OTBETOB)

Ouenka 5 (OTIMYHO)

Orenka 4 (xoporo)

Onenka 3 (yI0BJIETBOPHUTEIIBHO)

Oruenka 2 (HEYIOBJIETBOPUTEIILHO) Mmenee 50

TecToBBIC 3alaHuA, HCIOJIB3YIOIHECd JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmoHHBIE TEXHOJIOTHH,
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UCHOJIb3yEMbI€ IIPU OCYLIECTBIEHUN 00pa30BaTEIbHOIO MpoLiecca 0 JUCHHUILUINHE, BKIII0Yasl IEpeYeHb
POTPaMMHOT0 obecrieueHus] 1 MHPOPMALMOHHBIX CIPaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KontpomnbHas pabora

KonTponbHas pabota npenycMoTpeHa Asist 3a04Hoi popmbl 00yuenust. Konrponbhas padota (KP)
SBISIETCS] TIPOJYKTOM, TTOJIy4aeMbIM B pe3yJIbTaTe CaMOCTOSTEIBHOTO IIIAHUPOBAHUS M BBIIIOJTHEHHS
yueOHbIX 3anad. KoHTponbHast paboTa MO3BOJIET OLEHHUTH 3HAHUS W YMEHHUS CTYACHTOB, a TaKXke
ypOBeHb c(hOPMHUPOBAHHOCTH HABBIKOB IPH PadOTE C YI€OHOW ITUTEpaTypol M JPYrUMU HCTOYHUKAMH.
TunoBsle 3a7aun O BCEM TeMaM, a Takxke MMQPB M 3aJaHHs Ui CAMOCTOSTEIHHOTO PEIICHUS
cozepkarcs B yaueOHO-MeToInuecKnX pazpadorkax kadeapsl (1. 3 DOC).

No O11IeHOYHBIE CPEJICTBA Kon n HauMmeHoBaHue
TunoBble KOHTPOJIbHBIE 3afaHusi M (WJIM) HHBIE MaTepuabl, WHANKATOpa
HEOOXOUMBIE JJIs OIICHKH 3HAHUI, YMEHHIA, HABBIKOB U (WJIH) OIIBITA KOMIIETEHIINH
NEeSITeIbHOCTH, XapaKTepPU3YIOIIUX c(hOpMHUPOBAHHOCTh
KOMTIETCHIIHI B MPOIIECCE OCBOCHUS TUCIUTIIIHBI

1| IBmkenne marepuanbHOil ToUKH 3amaHo ypaBHeHHEM X = Bt + Ct® NI-1 onk-1.
rae X - mpsMOJNMHEHHast KoopAuHata, t - Bpemsa, B = 3wm/c; C= - Hcnonb3yer
0,25m/c?>.  TlocTpouTs TpaQUKM 3aBUCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOpAMHATHI, IPONAEHHOIO ITyTH, CKOPOCTH M yCKOpEHUS 3a neppble | CCTCCTBCHHOHAYHUHBIX
10 cekyHn ABMKEHMS, a TaKXKe HAWTH 3HAYECHHUE CPEIHEW MyTEeBOU AUCHHUILIVH OJIA
CKOPOCTH 3a TOT K€ UHTEPBaJl BPEMECHHU. PpCLICHUA

CTaH/JIapTHBIX 337124 B
COOTBETCTBUU C
HaNpaBJICHHOCTHIO
npohecCHOHATBHOM
JICSITEIbHOCTH

OneHka 0OBSBISETCS CTYICHTY HETIOCPEACTBEHHO MOCIE MPOBEPKHU KOHTPOIHHON pabOTHI.

Hlkana Kpurepun oueHnuBanus
Orenka 5 Conepxanne KP momnoctero coorsercTByeT 3amanuio. KP coxepxwur
(oTIHuHO) JIOTUYHOE, TIOCIEJOBATEILHOEC H3JI0KEHUE MaTepHana C IPaBUIIEHBIM
pELICHUEM 3a7a4.
Orenka 4 Copnepxanne KP momnocTei0 cooTrBeTcTByeT 3amanuto. KP comepxur
(xoporo) JIOTUYHOE, IIOCIIEN0BATENILHOE M3JI0KEHUE MaTepHana C IPaBUIBHBIM
pemieHreM 3anad. Mmerorcs ofHa-JBE HECYIIECTBEHHBIE OHIMOKHM B
HCIOJIb30BAHUM €IMHULl U3MEHEHHs, B IOCTPOECHHBIX IpaduKax, cxemax 1
T.J{
Orenka 3 Conepxanne  KP  yacTHyHO  HE  COOTBETCTBYET  3aJaHHIO.
(Y AORIETBOPHTEIHHO) IIpocmMaTpuBaeTCs  HEMOCIENOBATENBHOCTh  M3JI0KEHHs — MaTepuaa,
IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBAaHHBIE  TEOPETUYECKHE
TI0JIOJKEHH ], NCIIOJIb30BaHHBIE NIPH PEIICHUH 3a1a4. Mimerorcs ommbku B
UCIIOJIb30BAHUM €JIMHHUI] HM3MEHECHHMSA, B IIONYYEHHBIX pe3ylabTarax, B
TIOCTPOEHHBIX IPaMKax, CXeMax M T.J
Onenka 2 Conepxanne  KP  yacTH4HO  HE  COOTBETCTBYET  3aJaHHIO.
(Hey IORICTROPHTEIEHO) IIpocmMaTpuBaeTCs  HEMOCIENOBATENBHOCTh  M3JI0XKEHHs — MaTepuaa,
IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHBIE  TEOPETUYECKHE
TIOJIOKEHHS], MCIOJB30BAaHHBIE IIpM  pemeHuH  3amad.  Mmerorcs
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CYIIECTBECHHBIC OIMMOKH B WCIOJIB30BAHUM €IUHUI] W3MCHCHHUS, B
MOJIyYEHHBIX pe3yJIbTaTax, B HIOCTPOEHHBIX rpaduKax, cxemax u T.1

4.2. IIpouenypsl U OLIEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer
3ayer He MpelyCMOTPEH Y4eOHBIM IJIAHOM Ha OYHOU M 3a04HOH opmax oOyueHus.

4.2.2. DK3aMeH

Ok3aMeH sBNseTcs (OPMOH OLEHKM KayecTBa OCBOEHHS OOYyYarolMMCS OCHOBHOM
npo¢eCCHOHANBHONW 00pa30BaTEILHON MPOrpaMMbl IO paszeiaM JUCHUIIINHBL. [lo pesynpTaTam
9K3aMeHa 00YYaloIIeMYyCs BHICTABIISICTCS OLIEHKA «OTIUYHOY, «XOPOILOY, YIOBICTBOPUTEIBHOY» WIIN
«HEYJOBJIETBOPUTEIBLHO.

OK3aMeH MO0 JUCLMILIMHE IMPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM NPOMEKYTOUHOU
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IMPOBEICHUS, HOMEp ayJAUTOPHH, MECTO IIPOBEICHUS
KOHCYJbTAIlH. Y TBEPKACHHOE PACICaHUEe pa3MeniaeTcs Ha MHPOPMAITMOHHBIX CTEH/IAX, a TAaKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI [IsI MPOMEXKYTOUHOM arTecTaiid OOYyYaroIIUXCS YCTaHABIMBACTCS
paboueil mporpaMMoil TUCUUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCsl B HaUajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBenymomero kadenpoi
Ha 3K3aMeHe MOXKET MPUCYTCTBOBATh MpernojaBaTeb Kadeapbl, MPUBICUECHHBIH 11 TOMOIIHN B IPUEME
9K3aMeHa. B ciydae oTCyTCTBHS BEAYLIETO IpenofaBaTelis dK3aMEeH IPUHUMAETCS IPENoAaBaTeseM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEIYIOIIETO Kadeapoil.

[IpucyrcTBue Ha 3adere mpenogaBaresieil ¢ Jpyrux Kadeap 0e3 COOTBETCTBYIOIIETO
PacIopsDKeHHsI PEKTOpa, TPOPEKTOpa Mo Y4eOHOM, BOCIIUTATEILHON paboTe M MOJIOAC)KHOU TTOJTUTHKE,
3aMECTUTENSI JUPEKTOpa MHCTUTYTA MO yueOHOI paboTe He T0IyCKaeTcs.

Jns mpoBeneHMs 5K3aMeHAa BEAYLIMH MPENoJaBaTellb HAKAHYHE IMOJy4aeT B CEKpeTapuare
OUPEKTOpaTa 3aueTHO-9K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAILla€TCsl B CEKpeTapuaT IMOCIie
OKOHYAHMS MEPOIIPUATHS B JIEHb IPOBEACHUS SK3aMEHa WM YTPOM CIEAYIOIIETO JHS.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTUOO B BUJE
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUH
C YTBEp)KIEHHBIMU KadeIpoil SK3aMEHAMOHHBIMH BONPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadeapoii exxerogHo. B 6uere comepKuTcs 2 TEOpeTUUECKUX BOIPOCca M 3a7ada.

DK3aMeHaTOpy NPEIOCTaBIISETCS MPaBO 3a7aBaTh BOIPOCHI CBEpPX OWieTa, a TakkKe MOMHMO
TEOPETUYECKUX BOINPOCOB JaBaTh I PEIICHMsS 3aJa4d U IMPUMEPhl, HE BBIXOJAIIUE 33 PaMKH
IIPOMIEHHOI'0 MaTepuaa 110 U3y4aeMot AUCIUIUIMHE.

3HaHUS, YMEHHUS U HaBBIKU OOYYAIOIIMXCS ONPENESIIOTCS OLEHKAMU «OTIMYHOY», «XOPOILOY,
«YZIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTh 00y4alonIerocs B I€Hb IK3aMeHa.

[Ipu mnpoBeneHHMM YCTHOTO »HK3aM€Ha B ayAWTOPUM HE JOJDKHO HaxoIWTbcs Ooiee 6
oOyJaroIuxcsi Ha OJIHOTO MPeroaaBaTess.

[Ipu mpoBeneHNH YCTHOTO 3K3aMEeHa OOYYarolIUiicsi BHIOMpAeT SK3aMEHAIIMOHHBIN OHIIET B
CIIy4aifHOM MOpSAKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMSI, OTYECTBO U HOMEP 3K3aMEHAIMOHHOTO OuIeTa.

Bo Bpemst sk3aMeHa oOydaromiecs MOTYT IOJIb30BaTbCS C pas3pelIeHUs 3K3aMeHaTopa
MPOrpaMMOM  JUCITUIUIMHBI, CIPABOYHOM W HOPMATHBHOM JIMTEPATypOd, APYrUMHU TOCOOHMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.
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BpeMmst moaroToBKH 0TBETA MPH CAavYe SK3aMeHa B YCTHOM (hopMe TOIHKHO COCTABIISITh HE MEHEe
40 MuHYT (10 KeNaHUI0 00YYaOIIErocs OTBET MOKET OBITh JOCPOYHBIM). BpeMmst oTBeta — He Gonee 15
MUHYT.

OOyyaronuiicsi, HCTIBITHIBAIOIINUN 3aTPYAHECHUS TPU TOJATOTOBKE K OTBETY IO BEIOPAHHOMY UM
Ousery, UMeeT MpaBO Ha BHIOOP BTOPOro OWIIETA C COOTBETCTBYIOIIMM IPOJUICHUEM BPEMEHHU Ha
MoAroTOBKY. [Ipu OKOHYATENIbHOM OIIEHMBAHWU OTBETA OIICHKA CHIDKAETCS HAa OAWH Oami. Beimaua
TpeThero Ouiera He pa3perraeTcs.

Ecnu oOygarommumiicst SBUJICS Ha DK3aMEH, U, B35B OWJIET, OTKA3aJICsl OT MPOXOXKICHUS aTTECTAIINH
B CBA3M C HEMOATOTOBICHHOCTHIO, TO B  BEJOMOCTH €My BBICTABJISICTCS  OIICHKA
«HEYIOBIICTBOPUTEIILHO.

Hapymenne AMCUIUIUIMHBI, CIUCBIBAHUE, WCIIOJNB30BaHUE OOYUYAIOMIMMUCS HEpa3perIeHHBIX
MEYATHBIX M PYKOMHUCHBIX MAaTEpPHaioB, MOOWJIBHBIX TelIe(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JTMYHOW KOMMYHHUKAIIMOHHOHN U KOMITBIOTEPHON TEXHUKH BO
BpeMsS aTTECTAIMOHHBIX HWCIBITAHWHA 3ampenieHo. B ciydae HapymieHust 53TOro TpeOOBaHHS
Mpero1aBaTellb 00s3aH yAaIUTh 00y4Jaromerocs U3 ayJJUTOPUN U IIPOCTABUTh EMY B BEZJIOMOCTH OIICHKY
«HEYIOBIIECTBOPUTEIILHOY.

BeicTaBieHHE OIEHOK, TONYYEHHBIX TIPH TOJBEACHUU PpE3yIbTATOB IMPOMEKYTOYHOMH
aTTecTallid, B 3a4€THO-DK3aMCHAIMOHHYIO BEAOMOCTh MPOBOAWTCS B TMPUCYTCTBUU CaMOTO
oOyuaromerocsi. I[IpermonaBatenu HecyT TEPCOHANIBHYIO OTBETCTBEHHOCTh 32 CBOCBPEMEHHOCTH M
TOYHOCTH BHECEHHS 3aIMCEH 0 pe3yIbTaTax MPOMEKYTOUHOM aTTeCTAI[NH B 3a4€THO-IK3aMEHAIIMOHHYIO
BEZIOMOCTb.

HesBka Ha »K3aMEH OTMEUaeTcsl B 3a4€THO-dK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMHU «HE
SIBHJICSI.

Jlist oOy4aronuxcsi, KOTOpbIe HE CMOTJIH CIaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHABJIMBACT MEPUOJT JIMKBUIAIMU 3aI0JDKCHHOCTH. B 3TOT mepuox npemnogaBaTesy, MpUHIMAaBIINE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X THEH, Korga OHW OyAyT MPUHUMATh 3aJ0JKCHHOCTH.
Wudopmanus o TUKBUAAUH 32I0KCHHOCTH OTMEUYAETCS B DK3aMEHAIIMOHHOM JIUCTE.

OOyyarommMcsi, MOKa3aBIIUM OTJIWYHBIE W XOPOIIME 3HAHHMS B TEUEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, MOKET OBITh MIPOCTABIICHA SK3aMECHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 6e3 caauu sk3amenHa. OleHKa BBICTABISAETCS B AK3aMEHAIIMOHHBIN JIUCT WIHA B 3a4ETHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuapl U ulia ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI MOTYT CAaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEPUO]] B CPOKH, YCTAHOBJICHHBIC WHAMBHYaIbHBIM YI€OHBIM TUIAHOM. VIHBaUIBI 1
JUIa ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, UMEIOIIUE HAPYIIECHUSI OMOPHO-IBUTATEIILHOTO
ammapara, JOIYyCKAaroTCS Ha aTTeCTAllHOHHBIC WCIBITAaHWS B CONPOBOXKIACHWU AaCCHUCTEHTOB-
COTIPOBOXTAOIINX.

[Iporiemypa mpoBeIACHUST TMPOMEKYTOYHOW AaTTECTallMU JJs OCOOBIX CIIydaeB H3JIOKECHA B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAlUU O00yJaroMuXcs 10
OIIOII 6akanaBpuara, crienuanurera u Maructparyps» ®I'BOY BO HOxHo-Ypansckuii [AY.

Ounas ¢popma o0yueHust

Ne OlLIeHOYHBIE CPEJICTBA Kon n HaumeHnoBaHue
1 TunoBble KOHTPOJIbHBIC 3aaHUS U (WJIM) UHBIE MaTepUaIIbl, WHJIUKaTopa
HEOOXOAMMBIE JIJIsl OIICHKW 3HAHWM, YMEHUW, HABBIKOB U (MJIH) KOMIIETEHLINU

OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOMINX C(HOPMUPOBAHHOCTH
KOMITETCHITHI B TTPOIIECCEe OCBOCHUS JUCITUTIITUHBI

1 2 cemecTp NA-1 onk-1.
1. Ponb ¢u3uku B pa3BUTHH TEXHUKA WM arpoOMpPOMBIILICHHOTO Ucnonp3yer
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

JUCHUIIIINH OJIA
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2. Kunemartuka wmatepuaqibHOM TOukd. KoopAaumHaTHBIM MeTon
onucaHusi ABWkeHUM. KuHemarnueckoe ypaBHEHHE [BWKECHHS H
onpeiesieMble 0 HEMY KUHEMAaTUYECKUE XapaKTEPUCTUKU.

3. BexkrtopHbplii cnoco0®  omnucaHuWs ~— JABWXKEHHH.  BekTopsl
NEPEMELICHNS, CKOPOCTH, YCKOPEHHs. YTJIOBBIE XapaKTEPUCTHUKU
JBUKEHHUS 10 OKPY’KHOCTH.

4. DnemMeHThl peasSITUBUCTCKON MexaHuKu. [locTynaTel cienuanbHOM
Teopur OTHOCUTENbHOCTU. [IpeoOpazoBanus Jlopenna. CroxxeHue
ckopocTeil. OTHOCUTENBHOCTh AJIMHBI OTPE3KOB U JUIMTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMKKa mMaTepuaabHOW TOYKH M MOCTYNATEIbHOTO JBHKCHUS
TBEpAOro Tena. IIpUHIMO OTHOCHUTENBHOCTH. 3akoHbl HbroTOHA.
Bune! cui.

6. JluHamuka BpamaTeslbHOTO IBWKEHUS. MOMEHT cuiibl. MOMEHT
MHEpUUHU. 3AKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. VHepuuaibHblE W HEUWHEpUMAIbHBIE CHUCTEMbl OTcuéra. Cuisl
WHEPLUU IIPU Pa3INYHbIX BUIAX JBUKCHUS.

8. PaboTa, MomHOCTh 1 3HEprus. MexaHuueckasi paboTa ¥ MOILTHOCTb
[P MOCTYNATEIbHOM U BpalllaTeIbHOM JABMXKEHUAX. KuHeTtnueckas
DHEPrus U TEOpEMa O KHHETUYECKOM SHEPTUH.

9. KoHcepBaTuBHBIE CWIbI U MOTEHUMANbHAsA sHeprus. [Ipumepsl
MOTEHIIUATBHBIX MOJIEH. 3aKOH COXPAaHEHUsI SHEPTUU B MEXAHUKE.
10. Mexanuueckue KosieOanus. KuHemaTnka TapMOHUYECKHX
konebanuii. Cnoxenne kojaebaHuil. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapmMoHu4eckux KonebOanuii. [uddepennmanbaoe
ypaBHEHHE KojeOaHHMH. 3aTyXaroliue U BBIHYXICHHbIC KOJIeOaHMS.
Mexanndeckuil pe3oHaHc. MasiTHUKH.

12. Mexanudeckue BoJHBL. BoaHoBoe ypaBHeHue. Buasl BOJH.
Untepdepennus, nudpakuums U Aucrnepcuss BoJH. BonHbl u
uHpOpMaLus.

13. OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH.
Wneansubiii ra3z. OcHoBHoe ypaBHeHne MKT u ypaBHeHUe
COCTOSIHMS UACAIBHOTO rasa.

14. ArperaTHble coCTOSTHUS U (a30BbIe Mepexo/sl. PeanabHble rasbl.
Cxmwxkenne 1a3oB. OCOOCHHOCTH KUIKOTO cocTosiHus. CTpoeHue
KpucTaioB. JlegekTsl KpucTamanueckoro crpoeHus. [IpoyHocTs u
IJIACTUYHOCTb.

15. SBnenus mepenoca. Jluddysus, TEmIONPOBOAHOCTh U
BHYTpEHHEE TpeHHEe. MOJIeKyIApHO-KNHETUYECKAs] TEOPUS SIBJICHUUN
nepeHoca.

16. OcHOBBI TEepMOAWHAMHUKH. BHYTpEHHsi1 SHEprus M TEpPBOE
Hayalo TepMoauMHaMHKH. PaboTa M Temno€MKOCTh Ta3a Tpu
Pa3JIMYHBIX MpOIECCaX.

17. Btopoil 3akoH TepMOAWHAMHUKHU. TEIUIOBBIE [IBUTATEId U
xojmomuabHbie  MammHbl.  KIIJ[  TemmoBeIX — ABUTATeledl |
CTATUCTUYECKUM CMBICII BTOPOTO 3aKOHA TepMoauHaMuku. [lousarue
SHTporuH.  TpeTwil  3aKOH  TEPMOJWHAMHUKH.  DJIEMEHTHI
OMOPHEPTETHKHU.

18. Tlpu OGomOapaupoBKe TeNHUs Q-YaCTUIAMH HMEIOIINM H
sHepruto Eop, Hajlerarouias 4acTula paccesuiack Ha yrona 60°.
Onpenenure yroia OTHA4M, DOSHEPIrUI0  (-YacTHIBl IOCIIE

pemeHus
CTaH/JIapTHBIX 337124 B
COOTBETCTBUU C
HANpaBJICHHOCTHIO
npohecCHOHANBHOM
JIeSITEIbHOCTH
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paccesiHUs ¥ SHEPTHIo sipa reiaus. MaccoBoe Yucio sipa refus
PaBHO 4, Tak k€ KaKk U MacCOBOE YHCIIO (-4ACTHUIIBI.

4 cemecTp
18. DnemMeHThI reoMeTpuueckod ONTUKU. OCHOBBI T€OMETPUUECKON
ontuku. Dopmynsl Dpenens. [IpuHiUn 0OpaTUMOCTH CBETOBBIX
ny4eit. [Ipubopsl TeOMETPUYECKON ONTHKH.
19.®orometpus.
20. DnemeHThI BoaHOBOM onTuky. [Ipunnun Itolirenca.
21. Unrepdepennust cBera. KorepeHTHOCTh M ONTHYECKUN XOJ
aydyei. YcinoBus MakCUMymMa M MUHUMyMa. MHTepdepoMmeTpsl.
DJNIeMEHTHI ToJorpaduu.
22. Judpaxmus  ceeta.  [lpunuun  Troiirenca-®penens.
Hudpaknuonnas  pemérka. Crnexrporpadusi. Hudpakmmst
PEHTIE€HOBCKUX JIy4eH.
23. B3zaumoseiicTBue u3nydeHus ¢ BemectBoM. [lomsipuzamus ceera
MIPU OTPAKEHUU U MPETIOMIICHHUH.
24. JIBoiiHoe mydenpenomiieHne. ONTUYECKH aKTUBHBIE BEIIECTBA.
Caxapumetpsl. MckyccTBEHHass aHU30TPONMs M €€ MCIOIb30BaHUE.
HopmaiibHas u aHOMaIbHAsI TUCTIEPCHSL.
25. TemnoBoe wuznydyeHue. AOCOMIOTHO UYEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®dopmyna I[lnanka.
OnTuyeckast IMPOMETPHUSL.
26. ®otoddpdexr. BuemHuN, BHYTPEHHUH W  BEHTUJIHHBIN
dororddekr. YpaBHeHHE DOUHIITEHHA. [Tpumenenue
dotosnemenToB. Ipdext Komnrona. JIromuHecIieHTHOE U3TydeHHE.
buontomunecueHus.
27. ®otobuonoruveckue mpoueccbl. orocunres. TepmoanHamMuka
U MexaHu3M (poTocuHTe3a. buosHepreruka.
28. DileMeHThl KBAaHTOBOM MeXaHUKHU. KoOprycKyaspHO-BOJIHOBOH
JTyali3M. Hudpaxmms AJIEKTPOHOB. CootHomieHus
Heonpenenénnocrel. Ypasuenue lpeaunrepa.
29. AtoMm Bojopoaa. DHepreruueckue ypoBHU atoma. llorenuman
Bo3Oyxaenust u woHm3anuu. Iloctynmatel bopa. W3nyuenue wu
HOTJIOIEHHE SHepruu. Bonopoomnoio0HbIe HOHBL
30. Crpykrypa CIHOXHBIX aTOMOB. JHEPreTUYECKUE YpPOBHU B
cinoxkubix aromax. [lpunnun Ilaynu. OnTuyeckue CHEKTpbl U
CIIEKTPbl PEHTTEHOBCKOro wu3iydeHus. llepuonnueckass cucrema
anemenToB JI.M.Menpaeineena.
31. ®uszuka MoeKyJ. JHEPTETHUECKUE YPOBHH MOJieKy1. OOMeHHOe
B3auMojieiictBue. MonekyssipHble crekTpbl. IlpuHium paboTsl
KBAHTOBBIX T€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
32. Tlomumepbl U kujakue Kpuctamibl. OCHOBHBIE  BHbI
KOJUIEKTUBU3AIMH MoJieKyJl. CTpoeHHEe MOJUMEPOB U X (PU3UUECKHE
cBoWcTBa. THUIBI JKHAKMX KpUCTAUIOB. Jlucrien Ha KUIKHX
KpUCTaJIax.
33.5IBnenne paaMoOaKTUBHOCTH. BuIbl paaMoOaKkTHBHOIO pacnaja.
3akoH paauoakTUBHOro pacnajga. CraOuibHbIE M PaJlOaKTUBHBIC
u30Torbl. COBpeMEHHBIE METOMbI PAAHOXUMHUH U PATHOOMOIOTHH.
[TpoGaeMbI paaTno3KOIOTHH.
34. CocraB aTOMHOTO siipa. 30Tonsl. MexaHN4eCKHil 1 MarHUTHBIN
MOMEHTHI siiep. SAepHble CUIIbI M DHEPIUsl CBSI3M sifpa. SnepHblid
MAarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.
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35. Snepuble peakuuu. MexaHu3Mm sepHbIX peakuuid. llemHas
peakuusi geneHus sanep. Mcmosib3oBaHME ATOMHOW — HHEPIUM.
[Ipobnema ynpasisiemoii TepmosiaepHoii peakuuu. JHeprust ConHIa
1 3BE31. SlmepHast 5K0JIorus.

36. DnemenTapHble uacTHUbl. Kiaccupukanus s1eMEHTapHBIX
yacTul. B3zanmonpeBpaiiaeMocTs IEMEHTAPHBIX YacTHLl. MeTobl
YCKOpPEHHUs 4YacTUll. AHTMYACTULBI M aHTUBEIIECTBO. BemiecTBo B
9KCTPEMAJIBHBIX YCIOBHSIX.

37. CoBpemeHHas (u3MKa W arpouHxeHepus. BemectBo u moe.
OOBeKTHI U MPOLIECCH. DBOJIIOLMOHHBIE MPOLIECCH TPeoOpa3oBaHus
MaTepuu. BeliecTBeHHbIE, SHEPreTUYEeCKUe, NEKTPOMAarHUTHbIE U
UHpOpMalMOHHbIE  IpeoOpa3oBaHuss OMO0O0BEKTOB. Pa3Butne
arpodpu3ukn,  OMOMEXaHMKH,  Ouou3MkM,  OHMOIHEPTETHKH,
O6nonH(pOpPMaTUKH, OMOTEXHOJIOTUH U arpPOMH)KEHEPHUH.

38. Hag nentpom kpyrioro crona paguyca R=1,0 M monsemieH
HEOOJIBIION CBETWIBHUK B BUJE MJIOCKOTO TOPU30HTAIBHOTO JUCKA
wromand S=100 cm?. SIpkoCTh CBETWJIbHUKA HE 3aBHCUT OT
HanpapieHus u paBHa L=1,6-10* xa/M>. Ha kakoif BbicoTe OT
NOBEPXHOCTU  CTOJIa HAJ0 IOMECTUTh CBETHWJIBHUK, UTOOBI
OCBEIICHHOCTh Nepru(EepURHBIX TOYEK CTOJIa ObUIa MaKCUMAaJIbHOMN?
KaxoBa OyneT 3Ta OCBEIIEHHOCTD?

3aounas popma 00y4yeHUs

OlLIeHOYHBIE CPEJICTBA

Kon n HauMmeHoBaHue

TunoBble KOHTPOJIbHBIC 3aaHUS U (WJIM) UHBIE MaTepUAIIbI, AHAUKATOPA
HEOOXOAMMBIE ISl OIICHKH 3HAHWM, YMEHUW, HABBIKOB U (MJIH) KOMIIETEHLINU
OTIBITA JACATEIBHOCTHU, XapaKTEPU3YIOIIHUX CPOPMUPOBAHHOCTH
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUTIIINHBI
1 1, 2 cemecTp N-1 onk-1.

1. Ponmp ¢u3wku B pa3BUTHUM TEXHUKH W arpoNpOMBIILICHHOTO Ucnone3yer
MIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunematmka wMarepuanbHON TOYKM. KOOpAWHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
OIIMCaHUuA IIBI/I)KGHI/If/'I. Kunemaruueckoe YpaBHCHHUC JIBUKCHHUA U AJUCHUIIIIUNH OJIA
orpezensieMble [0 HeMY KHHEMaTHYEeCKHE XapaKTePUCTHKH. perieHus

3. BekropHuplii cmoco® omnmcaHus — ABWKEHHHA.  BekTopbl
NEPEMEIICHHS, CKOPOCTH, YCKOPEHHMs. YTJOBBIE XapaKTEPUCTHUKH
JBHUKEHHUS 110 OKPYKHOCTH.

4. DyIeMEeHTHI PESITABUCTCKOM MexaHUKH. [locTynaTel cenuaibHOM
Teopun oTHocutenbHocTH. [IpeoOpasoBanus Jlopenua. Croxenue
ckopocteil. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB U JIMTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JIlnHamKka MaTtepuaabHON TOYKH M MOCTYNATEIBHOTO JABUKECHUS
TBEpOro Tena. IIpUHIMO OTHOCHUTENBHOCTH. 3akoHbl HbroTOHA.
Buner cui.

6. JluHamuka BpamaTeslbHOTO IBWKEHUS. MOMEHT cuiibl. MOMEHT
MHEpUUHU. 3AKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. VHepuuaibHble W HEUWHEpLMAIbHBIE cHUCTEMbl OTcuéra. Cuisl
VWHEPUUU IPU Pa3INYHbIX BUIAX JBUKCHUS.

CTaHAApPTHBIX 3a/1a4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU
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8. PaboTa, MomHOCTh 1 3HEprus. MexaHuueckasi paboTa ¥ MOITHOCTb
IIpU MOCTYNATEIbHOM U BpalaTeIbHOM JIBMKEeHUsIX. Kunetnueckas
DHEPrus U TEOpeMa O KWHETUYECKOM SHEPTUU.

9. KoHcepBaTuBHBIE CWIbI U MOTEHUMANbHAs »Heprus. [Ipumepsl
MOTEHIIMATBHBIX MMOJICH. 3aKOH COXPAHEHHS SHEPTUU B MEXAHHUKE.
10. Mexanudeckue KosieOanus. KuHemaTnka TapMOHUYECKUX
konebanuii. CinoxeHne kojaebaHuil. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapmMoHm4eckux kosieOanuii. [Iuddepennmanbaoe
ypaBHEHHE KojeOaHMH. 3aTyXaloliue U BBIHYXICHHbIE KOJIeOaHHS.
MexaHnyeckuii pe3oHaHc. MasTHUKH.

12. Mexanunueckue BOJIHBI. BomHOBOe ypaBHeHue. Buabl BOJH.
Wntepdepennus, audpakuus u  aucrnepcus BoidH. BomHel u
uHbOopMaIus.

13. OcHOBHBIE NOJOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPHH.
Nneaneubiii ra3. OcHoBHOe ypaBHenne MKT wu ypaBHeHuMe
COCTOSIHUS U/I€AJIbHOTO rasa.

14. ArperatHbie cocTosiHUS U (a30BbIe IEpexobl. PeanbHble rasbl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTO cocTostHus. CTpoeHHe
KpucTtayyioB. [ledekTsl KpucTauimueckoro ctpoeHus. IIpounocTs u
TUTACTUYHOCTb.

15. SBnenmss mnepenoca. Juddys3us, TEmIONPOBOAHOCTE U
BHYTpEHHEE TpeHue. MoeKyIapHO-KMHETHYeCKas TeOpUs SBICHUI
nepeHoca.

16. OcHOBBI TepMOAMHAMUKU. BHyTpeHHSs 3HEpruss U IEpBOE
Hayajo TepMoAMHaMHKU. Pabora u Temno€MKocTh Taza IMpH
pa3IMYHBIX MPOIECCaX.

17. Bropoil 3akOH TepMOAMHAMHUKH. TeraoBbIE JBUTATENIH U
xojmomuibHeie  MammHbl.  KIIJ[  TemmoBeIX — aBUTaTelleili U
CTaTUCTUYECKUN CMBICII BTOPOTO 3aKOHA TepMoauHamMuKu. [loHsTue

SHTPOIUHU. Tpetuii  3aKOH  TEPMOJAMHAMHUKHU. DNEeMEHThI
OMOPHEPTETHKH.
18.  DOmnexrtpuueckuit  3apsa.  BsaumopeiictBue  3apsa10B.

DnekTpocTaTuyeckoe rmoje. Bektop Hanpspk€HHOCTH. Pacuér
AJIEKTpoCcTaTHdYecKuX nojeil. IloTeHnman 3JIeKTpOCTaTUYECKOro
nojisi. PaboTa mo mepemenieHuio 3apsaoB B 3JIEKTPOCTATUYECKOM
nojse. [loTeHumMan U rpagMeHT NOTEHIMaNa. DKBUIIOTEHIMAJIbHBIE
MOBEPXHOCTH.

19. BemectBo B anekTpuueckom mnose. [lonspHele U HenossspHbIE
Moniekynbl.  [lomdpusanus  auanekTpukoB. BekTop cmemeHus.
[IpoBOgHMKM B 3JIEKTPOCTaTUYECKOM IOJE. JIEKTPOEMKOCTD
IPOBOJHUKOB. KoHAEHCATOPBI.

20.  IlocrossHHBIM  2neKkTpudyeckuii  TOoK.  3akoH  Owma.
Onektpoaswxkymas cuina. I[lpaBuna Kupxrodha wu  pacuérsl
ANEKTPUYECKUX LIETIEH.

21. Knaccuueckass Teopusi >JIEKTPONPOBOJAHOCTH. BBIBOJ 3akoHa
Owma. IIpupona cBEpXIpOBOAUMOCTH.

22. Hocurtenu Toka B pa3iWyHbIX NPOBOJHHUKAX. DJIEMEHTHI TE€OPUU
anekTponpoBoaHocTy. IlomynmpoBonHuku. I1osynpoBOIHUKOBBIE
npuoOoOpel. DJIeMEHTHl (U3MYECKOW dIEKTPOHUKU. KOHTaKTHBIE
SIBJICHUSI B METaJlJIaX U MOJYIIPOBOJHUKAX.

23. MarnutHoe mnojne. B3aumMonencTBHE HIIEKTPUUECKUX TOKOB.
Pacuérsl MmaruuTHBIX noJsiel. 3akoH buo-Casapa-Jlanaca.
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24. MarnuTtHble  cBoiicTBa  BemiectBa. Jlua-, mapa- u
dbeppomarnetuku.  Jlomensl.  DeppuThl.  DIEKTPOMArHUTHBIC
cenapaTopsl B arpOMHXEHEPUH.

24. ]JleiicTBME€ MAarHUTHOrO TIOJs Ha OJJIEKTPUYECKUA TOK U
JBIKYLIMECS 3apshkeHHbIe yacTulbl. Crita Amnepa u cuiia JlopeHna.
Dddext Xomma. DINEKTPOIBUTATEITH.

25. DnextpomarHuTHass MHAyKuMs. 3akoH ®apanes W 1IpaBUIIO
Jlena. Mexanusm Bo3HukHOBeHUs O /]C MHIYKIHH.

26. T'eneparopsl rapmonudeckoii IJIC wu TpaHCPOPMATOPHI.
WHAyKTUBHOCTH IPOBOAHUKOB. DHEPIHsI MATHUTHOIO MOJIS.

27. TlepemeHHbI 3neKTpUYeckuil ToK. Llemu mepeMeHHOro Toka.
3akoH Oma Juis neneil nepeMeHHoro toka. [lonHoe conpoTuBieHue
MepEMEHHOMY TOKy. BektopHas auarpamma. Pe3oHaHC B Iemsax
IIEPEMEHHOT'0 TOKA.

28. DnexktpomarauTHoe 1ose. O0oomenne 3akona Papanes. 3aKkoH
IOJJHOTO TOKa. TOK cCMeleHusl. OJIEKTPOMAarHUTHBIE BOJIHBI.
VpaBuenuss MakcBema. Cucrema ypaBHeHMM MakcBemia B
muddepeHaIbHOR U MHTErpajdbHON (opmax. Bekrop Ymona-
[TovinTrara. JlaBnenue cBera.

29. T'apmonnyeckuii ocumiisiTop. CBOOOAHBIE 3IEKTPOMArHUTHBIE
Kosie0aHus. 3aTyxarole U BEIHYKICHHbIE Kosiebanus. Pe3oHaHc.
16. I'enepaums, nepemaya ¥ OpUEM BJIEKTPOMArHUTHBIX BOJIH.
OTKpBITBI ~ KoJeOaTenbHbId  KOHTYp.  IlpuHnmm — pabGoTh
panuonepenaTunka Hu paguoONIPUEMHHKA. Monaymsiuust "
JNETEKTUPOBAHUE JJIEKTPOMArHUTHBIX BOJH. Panuonokamus w
TEJIEBUICHUE.

30. [IIkana 3neKTpOMarHUTHBIX BOJIH. PaznuuHble Auana3oHbl 4acCTOT
AIIEKTPOMArHUTHBIX BOJIH, MX XapaKTepHbIE OCOOCHHOCTH U
TEXHUYECKHE CPEICTBA UX MOTYyYEHUS.

31. Hcnonp3oBaHWE BHUAMMBIX, YIbTPA(UOIETOBBIX U JPYrUX
W3JIyYEHH B PACTEHUEBOJICTBE U JKMBOTHOBOJCTBE.18. DieMEeHTHI
reoMeTpuueckoi onTUKU. OCHOBBI TI'€OMETPUYECKOM ONTHKHU.
®opmynsl Openens. [IpuHIMND 0O0paTUMOCTH CBETOBBIX JIYYEH.
[TpuGopsl reoMeTpUYECKON ONITHKH.

32.®oromeTtpus.

33. DneMeHTHI BONHOBOM onTuku. [Tpunnun I'toitrexca.

34. UNnrepdepennus cBera. KOrepeHTHOCTh M ONTHYECKHH X0
aydyei. YciaoBus MakCUMymMa M MUHUMyMa. HHTepdepoMeTpsl.
DJIIeMEHTHI ToJorpaduu.

35. Hudppakmus  cBera.  [lpunumn  Trolirenca-®penens.
Hudpaknuonnas  pemérTka. Cnexrporpadus. Hudpakmmst
PEHTIE€HOBCKUX JTy4eH.

36. B3aumogeiictBue usiydeHus ¢ BemectBoM. [lonspuzanus ceeta
MIPU OTPAKEHUU U MPETIOMIICHHUH.

37. JIBoliHOe nyuenpenoMiieHne. ONTUYECKH aKTHUBHBIE BEIIECTBA.
Caxapumerpsl. MckyccTBEHHass aHU30TPONMs M €€ MCIOIb30BaHUE.
HopmaiibHas u aHOMaibHasI TUCTIEPCHSL.

38. TemnoBoe wu3zmydeHue. AOCOMIOTHO UEPHOE Teno. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®dopmyna I[lnanka.
OnTuyeckast IMPOMETPHUSL.

39. ®otosdpdexr. BHemHMI, BHYTPEHHHMH W  BEHTHJIbHBIN
dororddekr. YpaBHEeHHE DWHIITeHA. [Tpumenenue
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dorornementoB. DPdexr Komnrona. JlroMuHECIIEHTHOE U3TyUICHHE.
buomromMuHecneHus.

40. dorobuonornueckue npoueccel. Porocunres. TepmoanHaMmuka
U MexaHu3M (poTocunTesa. buosnepreruka.

41. DneMeHTBl KBAaHTOBOM MeXaHMKH. KopIyCKyispHO-BOJIHOBOU
Jlyau3M. Hudpakmums AIIEKTPOHOB. CooTHOLICHUS
Heonpenenénnocreil. Ypasuenue lllpenunrepa.

42. AtoM Bomopojaa. DHepreTudeckue ypoBHU atoma. lloTeHuman
BO30yxaeHus u uoHmzauuu. [loctynmatel bopa. M3nyuenuwe u
HOTJIOIEHHE SHepruu. Bonopoomnoo0HbIe HOHBL

43. CTpykTypa CIOXHBIX aTOMOB. OJHEPreTHYECKHE YPOBHHU B
cinoxkubix aromax. [lpunnun Ilaynmu. OnTuyeckue CHEKTpbl U
CIIEKTPbl PEHTTEHOBCKOro wu3iydeHus. llepuonnueckass cucrema
anemenToB JI.M.Menpaeineena.

44. ®uzuka MoJieKys. DHepreTHYecKrue ypoBHU Mosiekysl. OOMeHHOe
B3auMojieiictBue. MonekyssipHble crekTpbl. IlpuHimm paboTsl
KBAHTOBBIX T€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
45. Tlomumepslt u xuAkMe Kpuctauibl. (OCHOBHBIE  BUJIbI
KOJUIEKTUBH3AIMH MoJieKyJl. CTpoeHHEe MOIUMEPOB U X (PU3NUECKHE
CcBOMCTBA. THUNBI JKHAKUX KpPUCTALIOB. JlUCIUIEM HaA KUAKHAX
KpUCTaJIax.

46.5IBneHne paauoaKTMBHOCTU. Buapl paguoakTHMBHOIO pacnaja.
3akoH paauoakTUBHOro pacmajga. CtaOuiabHbIE M PaJUOaKTUBHBIE
u30Tonbl. COBpEMEHHBIE METOBI PAAHOXUMUU M PagnoOHOTIOTHH.
[TpoGneMbI pagno3KOIOTHH.

47. CoctaB aroMHOrO0 siapa. M3otonel. MexaHn4eckuii © MarHUTHBIN
MOMEHTHI siiep. SAepHble CUIIbI U DHEPIUsl CBSA3M sifpa. SnepHblid
MarHUTHBII pE30HAHC U €r0 UCIOJIb30BAaHUE.

48. SAnepubie peakuuu. MexaHu3M sIepHbIX peakuuil. llemHas
peakuust geneHust sangep. Mcnosib30BaHME ATOMHOW — DHEPIHM.
[IpoGnema ympapisiemoit TepMosiiepHoOi peakiuu. JHeprust CoHia
U 3BE31. SepHas HKOIOrusl.

49. DnemeHtapHple dacTHIbl. Kiraccupukanms >IeMEHTapHBIX
yacTull. B3anMonpeBpaaeMocTb JIEMEHTAPHBIX YacTULl. MeTombl
YCKOPEHMSI 4acTULl. AHTHMYACTHIIBI M AHTUBEIIECTBO. BemiectBo B
HKCTPEMAJIbHBIX YCIOBHUSX.

50. CoBpemeHHasi ¢u3nKa M arpouHkeHepus. BemecTBo u more.
OOBeKTHI U MPOLIECCH. DBOJIIOLMOHHBIE MPOLIECCH TPeoOpa3oBaHus
Matepuu. BemecTBeHHbIE, YHEPreTUYECKNE, HJIEKTPOMArHUTHBIE U
UHpOpPMALMOHHbIE  IpeoOpa3oBaHus OMO0O0BEKTOB. Pas3Butue
arpodpu3ukn,  OMOMEXaHMKH,  Ouou3mku,  OHMOIHEPTETHKH,
O6ronH(pOpMaTUKH, OMOTEXHOJIOTUH U arPOMH)KEHEPHUH.

51. BuWHTOBKY HaBeld Ha BEPTUKAIbHYIO YEPTy MHUIICHHU,
HaXOJAIIEHCs TOYHO B CEBEPHOM HAIPABIEHUHU, U BBICTPEIINIIH.
[IpeneOperass CONMPOTHBICHHEM BO3JlyXa, HAWTH, Ha CKOJBKO
CAaHTUMETPOB M B KAaKyl0 CTOPOHY IyJs, IOMaB B MHUIIEHb,
OTKJIOHUTCSI OT 4epThl. BBICTpesn MpoW3BENEH B TOPU3OHTAIBHOM
HamnpaBlIeHUU Ha wmmpore @=60°, ckopocts mymu v=900m/c,
paccrostHue 10 munieHu s=1,0 kM.

40. Tonkas coOuparomias 1uH3a ¢ (POKyCHBIM paccTosiHueM =25 cm
poenupyeT N300pakeHNe NpeMeTa Ha SKpaH, OTCTOSIINHI OT JTUH3BI
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Ha [=5,0 M. DkpaH npuaBUHYIU K auH3e Ha A/=18 cM. Ha ckomnbko
CaHTHMETPOB CIEAyeT NEePEeMEeCTUTh TMPEIMET, YTOOBI OISThH
MOJYYHUTh YETKOE U300paKeHUE ero Ha dKpaHe?

[IIkana u KpUTEpUX OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TA0JIUIIE

Hlkana Kpurtepun ouennBanus
BCECTOPOHHEE, CHUCTEMATHUYECKOe M TIyOOKOe 3HAaHUE MPOTPAMMHOTO
Ouenka 5 Marepuajia, YCBOCHHE OCHOBHOM U JOTOJHHUTEIBHOW JUTEPaATYpBhl,
(oTIMYHO) PEKOMEH/IOBAaHHOW MPOTrpaMMOM JTUCUHUILIMHBI, MPABUIBHOE pEIICHUE
3aJlauM.
MOJIHOE€ 3HAHWE MPOTrPaMMHOTO MaTepuaja, YCBOCHHE OCHOBHOM
Ouenka 4 JIUTEPATYPHI, PEKOMEHTOBAHHOM B MporpaMMme, HaJIN4ue
(xoporo) MaJIO3HAYUTENbHBIX OIMMOOK B PEHICHUH 3aJa4yd, WIM HEJ0CTaTOYHO
MOJIHOE PACKPBITUE COJIEpkKaHKe BOIpoca.
Ouerka 3 3HaHME OCHOBHOTO MPOTPAMMHOTO MaTepuajia B MUHUMAIbHOM 00BbeMe,
MOTPEIIHOCTH HEMPUHIUIHAILHOTO XapaKkTepa B OTBETE Ha 3K3aMEHE U B
(YAOBIETBOPUTEIBHO)
pEeLIeHUN 3a/1a4u.
Onenka 2 npobenbl B 3HAHUAX  OCHOBHOIO  MPOTPaAaMMHOIO  MaTepuana,

(HEYAOBIETBOPUTENIHHO)

MMPUHIUITIHAJIBHBIC OIIINOKHU IMpU OTBCTC HA BOIMIPOCHI U B PCUICHHUHU 3aa4YU.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa auctoB OcHoBaHUe 111
Homep P PacmmgpoBka Jlata BHECEHU

BHECCHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX M3MCHEHUIA ToATHCH H3MCHCHHA




