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Paboyad mporpamma mucuunnnusl «@usnkay cocTapieHa B COOTBETCTBHH ¢ TpeGoBaHMAMM
(denepanpHOro rocyjapeTBeHHOr0 00Pa30BATENBHOTO CTaHAapTa Bhicero obpasopanns (GI'OC BO),
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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

BakanaBp no HampasieHuto noArotoBku 35.03.06 ArpouHkeHepus T0JKEH OBITh MOATOTOBIICH
K PpEUIeHHIO0 3a7ad NpOo(eCCHOHAIBHOW MAEATENbHOCTH CIEAYIOIUX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKUU, IPOCKTHBIMN.

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.

3agaum JUCHMIIMHBI:

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

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PM3HMUECKOTO MBIIUICHUS;
O3HAKOMUTBCSI C HAY4YHOH ammaparypod M MeToAaMu (HU3MYECKOro MCCIeOoBaHUsA, NpUoOpecTH
HaBBIKM MTPOBEACHUS (PU3UUECKOTO IKCIIEPUMEHTA;

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

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM 1 MHANKATOPHI UX JTOCTHKEHUM
OIIK-1. CnocoGeH pemarh THUIIOBBIE 3ajladyd MPOQPECCHOHAIBHOM JESITEILHOCTH HAa OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX M  E€CTECTBEHHbIX HAyK C IPUMEHEHUEM
MH(OPMALOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN

Kon u HaumeHnoBanue
HHAUKATOPA ®opmupyemsie 3YH
TOCTHKECHHUS
KOMIIETCHITHH
3HAHUA OOyuaromuiics T0HKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHUIIINH ((PU3UKKN) 1S pereHUs
VJT-1 onk-1. CTaHJapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
Hcnombsyer poECCUOHATBHOM AEATENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10-3. 1)
€CTECTBEHHOHAYYHBIX
JTUCITUTUTAH JJIst YMCHHUS OOyyarommiicst TOJHKEH YMETh: UCTIOIb30BaTh OCHOBHBIC
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTNH ((PU3UKH) 151
CTaHJapPTHBIX 33/1a4 B pEIlICHUs CTAaHAAPTHBIX 33/1a4 B COOTBETCTBHH C
COOTBETCTBUHU C HaIPaBJIEHHOCTHIO MPO(PECCUOHANBHOMN A€ATeIbHOCTH
HaIPaBJIECHHOCTHIO - (b1.0.10-Y.1)
npogecCuoHaITBHON
NeATeNbHOCTH HaBbIKK | OOy4arouuiics T0JDKEH BIaIeTh: HABBIKAMHU:
WCIOJIb30BaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX JUCHUIIINH ((PU3UKHN) 1S pereHUs
CTaHJapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
po(hecCHOHABEHOU e TEIILHOCTH -
(b1.0.10-H.1)




OIIK-5. Cmnocoben

y4acTBOBaTh

npodeccCHoHABHOM e TEeTPHOCTH

B MIPOBCACHUN  OKCIICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ

Kon n HaumeHoBaHue
WHJUKaTOpa

®opmupyemslie 3YH
IIOCTVKEHUS
KOMIIETEHIHN
3HAHUA OOyuaromuiics T0HKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCHUIUINH ((pu3nkn),
/-1 oncs. WCITOJTB3YIOITUECS B AKCTICPUMEHTAIBHBIX UCCIICIOBAHUSX
YuacTByeT B 3JIEKTPOOOOPYIOBAHNS M CPEJICTB ABTOMATU3ALMN
OKCIICPUMCHTAJIBHBIX _ (Bl.O. 10_3_2)
HCCIIEJOBAHUAX
3NIEKTPOOOOPYIOBAHUS U | yMEHHS OOy4JaromuiAcst TOJDKEH YMETh: UCIIOIb30BaTh OCHOBHBIC
CPEIICTB aBTOMATHU3AINH 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUTHH ((DU3HKH) B
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUIX
AIIEKTPOOOOPYIOBAHUS U CPEJICTB ABTOMATH3AIUH -
(b1.0.10-V.2)
HaBbIkK | OOydJaromuiics JOMKECH BIAJCTh: HABBIKAMU:

UCIOJIb30BAHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX AUCHUIUINH ((pu3ukn) B
9KCHEPUMEHTAIIBHBIX UCCIIEA0BAaHUIX
3IIEKTPOOOOPYIOBAHUS U CPEJCTB ABTOMATU3AINH -
(b1.0.10-H.2)

2. Mecro nucuuniauHbl B cTpykrype OIIOIT

B

Juctunnuna «®Pu3nKa» OTHOCHUTCS K 0053aTebHOW YacTH OCHOBHOW MPOo(decCHOHATBLHOM
o0pa3oBaTenbHOM MporpaMMbl OakanaBpuara.

3. O0béM TUCUMIIIIMHBI M BUIBI Y4e0HOH padoThl

O06bem auctuIUIMHBL cocTaBisieT 8 3adeTHbix eauHull (3ET), 288 akamemuueckux wyaca.

Jlucuunimza u3ydaercs:

- oyHas hopma oOydeHus B 2, 3, ceMecTpax;
- 3ao4Has popma oOyuenus B 1, 2, 3 cemectpax.

3.1. Pacnipenesenue od0beMa TUCHUIJIMHBI 110 BUIaM Y4eOHO# padoThI

Bun yaeOHo# paboTh

KonnuectBo yacos

Ounas popma 3aounas Gopma
0o0yJeHus 00yJeHUs
KonTakTHasi paéora (Bcero) 162 22

B ToM umucie:




Jlexuun (JI) 58 10
[Tpaktuueckue 3ansatus (I113) 60 8
Jlaboparopusie 3austus (JI3) 44 4
CamocrosiTesbHas padora ooyuawuuxcsi (CP) 99 253
KonTpoJas 27 13
Hroro 288 288

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeamM U TeMam

Ounas ¢popma o0ydeHHs

B TOM 4YHCJIIC é
Ne HanMmenoBanwue paseiia ¥ TEMBI Beero KOHTAKTHAA pa6OTa 8‘
TEMBI pasl 4acoB CP =
bl| a3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJIeKyJsipHasi GU3MKa U TEPMOJTMHAMUKA
1.1. | Beenenue B pusuxy 2 2 - - - X
1.2. | KunemaTtuka 16 4 2 4 6 X
1.3. | Iunamuka 18 4 4 4 6 X
2.4. | 3aKOHBI COXpaHECHHUS 20 4 2 6 8 X
15, Mexannueckue KoneOaHus u 20 4 4 4 ] <
BOJIHBI
16, DJIeMEHTHI MOHEKynﬂpHOfI u 20 4 4 2
CTATUCTUYECKON (HU3UKH
1.7. | OCHOBBI TEpPMOIMHAMUKH 18 4 2 4 8
Paznen 2. DnekTpuyecTBO M1 MarHETU3M
2.1. | Dnekrpocratuka 20 4 2 6 8
IlocTOsIHHEIN TOK,
2.2. | DIEKTPUYECKHUE LIENH U 20 4 4 4 8
MaTepHuabl
23, [TocTosiHHOE MarHUTHOE 20 4 4 4 ]
noJie
24, DJIEKTPOMAarHuTHHIE 20 4 4 4 3
KOJIcOaHHUS U BOJIHBI
Paznen 3. OnTuka u aromHast pusuka
31 I'eomeTpuyeckas u BOJIHOBAs 14 ) 4 4 4
OITHKA
3.2. | KBanrtoBas usuka 15 4 2 4 5
33 ®dusuka aTomMa U SIEMEHTHI 18 4 4 4 6
(bU3UKY TBEPJOTO TeJa
3.4. | Snepnas pusuka 16 4 2 4 6
3.5. | ®uszuyeckas KapTUHA MUpa 4 2 - - 2
KoHTpoas 27 X X X X
O061as TpyA0eMKOCTh 288 58 44 60 99




3aounas popma o0yueHust

B TOM 4YUCJIC
KOHTaKTHas paborta
Ne §
oMb HaumenoBanue pasnena U TeMbI Bcero CP £
JacoB JI JI3 113 Z
o
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYJISIpHAst
W3UKa U TEPMOIUHAMUKA.
| @ PMOIL - 109 4 2 4 80 X
SJIEMEHTHI CTATUCTUYECKON
(0737091
) DNEKTPUUECTBO U
) margetusM. Kosebanus u 107 4 2 4 &0 X
BOJIHBI
Onrtuka. KBanroBas usuka.
duzuka aroma. 3JIEMEHTHI
W3UKH TBEPOOI'O TEA.
3. ¢ P 95 2 - - 86 X
Snepnas ¢puzuka.
dusnyeckas KapTUHA MUpA.
KoHTposb 13 13
Hroro 324 10 4 8 253 13

4. CTpyKTYpa U cojiepKaHHe JHCUHILUINHBI, BKI0Yaloliee NPAKTHYECKYI0 NOAT0TOBKY

[IpakTHueckass MOATOTOBKA TNPH peAIU3ALUU Y4eOHBIX IPEAMETOB, KYpCOB, IMCLUIUIMH
(Mozysei) opraHu3yercsi MyTeM MPOBEACHUS NMPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JJaOOPAaTOPHBIX
pabOT W WHBIX AaHAJOTHMYHBIX BHJOB YUEOHOH NEATENBbHOCTH, NPEIYyCMATPUBAIOMINX Y4acTHe
oOydJaromuxcs B  BBIIOJIHCHHH OTACNBHBIX DJIEMEHTOB palboT, CBA3aHHBIX C Oy;ymiei
npodeCCHOHATBHON IEATENIbHOCTHIO.

[IpakTHueckas MOArOTOBKa MOXET BKJIIOYATh B CEOsl OTICNBHBIC 3aHATHS JEKIMOHHOTO THIIA,
KOTOpBIE TpEeAyCMaTpHBAIOT Nepeaady ydueOHoM uHopmanuu oOydaromuMmcsi, HEOOXOTUMOU st
MOCJICAYIOIIETO BHIMOIHEHUS paboT, CBA3aHHBIX ¢ OyayIeil mpodecCHOHATBHOM eSITeTbHOCTBIO.

4.1 Conepxxanue TUCHUNINHbBI

Pazgen 1. Mexannka, MoJieKyJIApHas PU3UKA U TEPMOJAMHAMHKA

BBenenue
[Ipeamer ¢usuku. Brinaa poccHilckux ydeHbIX B pa3BuThe (pu3uku. Metoj mo3HaHus B (PU3MKe.

OkcriepuMeHTBl U TeopuH. Ponp maremaruku. ®dusnyeckue 3akoHbl. [loHsTHe (akrta B ¢usmke.
Mopenu. [Ipsimbie 1 oOpaTHbIe 3amaun ¢pu3ukn. PazmepHocT pu3nyecknx BeTUIHH.

Kunemaruka

JIBmxkeHre Kak TiaBHas ¢opMa cymiecTBoBaHus Marepuu. IIpoctpancTBo m Bpems. CriocoObl
OIMCAHUS COCTOSIHUS Tejla U cUcTeMBl Tel. CUcTeMbl OTCUeTa U KOOpAUHAT. Ponn u MMPUHIUIIBI
BbIOOpa cucteM KoopauHaT. CTeneHu cBOOO/bl, MHBAPHAHTHBIE CBOMCTBA YMCIA CTENEHEl cBOOOBI.
TpexMepHOe U MHOTOMEpPHOE MPOCTpaHCTBA. MarepuaibHas TOUKa U PaclpOCTPAHEHUE 3TON MOJIEIN
Ha MHOTOMEpHBIN ciiydail. TpaekTopusi 1 MUpPOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
IMPOU3BOJHBIC. HOCTyHaTe.HBHOG U BpalarcIibHOC MABHUXCHUA KaK OCHOBHBIC BH/bL ,Z[BI/I)KGHI/If/’I.
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VYTI10BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HLIUAJIbHOE YCKOpEeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEPHOM IIPOCTpAaHCTBE. MHepIuanbHble CUCTEMBI U PaBHOIPABHOCTh IOKOSI U PaBHOMEPHOIO
PSMOJTMHEHHOTO NBrOKeHUs. [TocTynmaT o MOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
MHTEPBAIOB BPEMEHH U JJIMHBI MPU OOJIBIIUX CKOPOCTSIX OTHOCHUTENBHBIX JBM)KCHUH HMHEPIHMATIbHBIX
cucteM. [IpeoOpazoBanmsi JlopeHIla W PEIATHUBUCTCKOE CJIOXKEHHE CKopocTeil. MHTepBam Mexmy
COOBITHSIMH U €70 HHBAPUAHTHOCTD.

JAunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u BTopoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIBHBIX YCIOBHW, NPUHLIMN AeTepMHHM3MA. [IpuMepsl pelieHus ypaBHEHUN JBHUKEHUS.
JIBU>KeHHE Tl B IOJIE€ CHUJI TATOTEHMs, SIBIEHUE HEBECOMOCTH B CIIyTHUKax. J([MHaAMuKa cleasmmx
cucteM. Mmnynbc, 3aKOH COXpaHEHHsS HMITYJIbCa JJII MEXAaHWYECKOW CHUCTEMBI, TPETUH 3aKOH
Heiotona. BzaumopeiictBue ten uepes mosne. Obmas GopMynnpoBKa 3aKOHA COXPAaHEHHSI UMITYJIbCa.
Kunernueckast 3Heprus MaTepuaibHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEeKTopa umiyibsca. Pabora
U TOTEHIMaabHas Heprus. Pabora nepemenieHUss MaTepuaibHON TOUKH 1O KPUBOJIMHEHHOMY ITYTH.
[loTeHuumaneHple  CWJIBI, BBEICHUE IMOHATHA MOTEHUIWAajda JUId B3aWMOJCHCTBYIOLIMX  TEll
[TorennuansHast QyHKIMS, TOTEHIIMAIbHAS TOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MMOTEHIUAILHON
¢byuknun. [loTeHnuanpHas siMa U yCIOBUE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CUCTEMBl B3aUMOJACHUCTBYIOIIMX CTATUYECKMX TOUEYHBIX JJIEKTPUUECKUX 3apsinoB. llpuHnun
MJIOTHEHINIEH YMAaKOBKH M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (popMm kpuctamwioB. KoHdopmarmoHHbIH
aHanu3 MoJeKyl. MoMeHT cuwibl. /IluHaMuKa BpalleHWs TOYKU M Tella BOKPYI IIOCTOSHHOW OCH,
MOHSATHE O MOMEHTE MHEPLUUU MATEPUAIBHOM TOYKH U Teja. YPaBHEHHE ABWIKEHUS BPAILAIOIIETOCs
BOKPYTI' HEIIOJBWKHOU OCH Tesla. MOMEHT UMITYJIbCA, CBSA3b €r0 KOMIIOHEHT C KWHETUYECKOM SHEpruen
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tejla MPU MEPEHOCE OCH BpallleHHsA. [ 1aBHbIE MOMEHTHI
MHEPLMH U YCTOMUMBOCTH BpALICHMs T€l. 3aKOH COXpPaHEHHMs MOMEHTA HMMITYJIbCa TeJla U CUCTEMBI
Ten. OCOOEHHOCTH KOHCTPYKIIMM BEPTOJIETOB. [HMpockombl W WX mpuMeHeHue. LleHTp macc wu
YpaBHEHHE €T0 ABI)KEHUs. Pa3ieneHue nocTynareabHblX U BpallaTeabHbIX JBHKEHUN TBEPJOro Tela.
[Tapa cun. Cucrema ypaBHEHHMI IJIsi IBUKEHHUSI TBEPJIOTO Tejla U €ro KMHETHYECKash SHEpPrus. 3aKOH
COXPAHEHHUs SHEPIrUU U €ro CBs3b C PAaBHOMEPHOCTBIO TEYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMHU cTeneHssMu cBo0oabl. DyHkius Jlarpanxka u ypaBHenus Jlarpamxka. [I[puHImMm HaMMEHBITIETO
JEUCTBUS.

JAnHamuka 00JbIIKX CKOPOCTEN

[Tpuniun oTHOCHUTENBHOCTH B (pusmke. PenmstuBucTckuil ummynbc. I[IpeoOpasoBaHue 3HEpruu-
uMnyibca. Macca U ee CBsI3b ¢ dHEprueil mokos. Macca ClI0HON CUCTEMBI U €€ CBSI3b C DHEpPruei
B3auMojieiicTBus yacteid. HeamaurtuBHOoCTh Macchl. JledekT macchl u sHepreTnka. Kunermueckas
SHEPIrUsT B PEJSITUBUCTCKOM MEXaHUKE. YPaBHEHUE [JIB)KCHHMS MAT€pUajJbHOM TOYKH B
PEIATUBUCTCKOM MeEXaHMKe. JIBMKECHHUE MaTEepUAJIbHOW TOYKU IIOJ IEUCTBUEM IIOCTOSHHOW CHUIIBI.
CkopoCcTh CBeTa Kak IMpeneibHasi CKOpPOCTh. YacTuipl ¢ HyJdeBoM Maccoll mnokos. [IpuHumn
SKBUBAJIEHTHOCTU U TEOPHSI IPOUCXOKIEHHS CUII BCEMUPHOT'O TATOTEHHUS.

KoJie0anus 1 BOJIHBI

Konebanuss kak YacTHBIM ciydail JOBW)KEHHUS, YCIOBHS TOSBICHUS KojieOaHWi. YpaBHeHHE
IBUKEHMSI TPYKHUHHOTO MasTHHKAa U ero pemeHue. [‘apMoHHYeckoe KojebaHME U €ro
XapaKTepUCTHKH. YpaBHEHHUE ABIKEHHs (DPU3MYECKOTO MasTHUKA M €ro pelIeHue, MaTeMaTHYeCKUN
MasTHUK. DHEprusi TapMOHMYECKUX KojeOaHui. BbIHyXJeHHbIe KoneOaHus M SIBJICHHE pE30HaHca.
Pe3zonanc kak mposiBneHue Oudypkarmu. AprokoieOanus. Ilpumepsl NposiBIEHUS PE30HAHCHBIX U
aBTOKOJIeOATEIbHBIX SIBJICHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepepaya SHEpPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, JMHEMHbIE, TOBEPXHOCTHBIE
1 00BbEMHBIE BOJHBI, NOMEPEUHbIE U MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBI. AHaTMTUYECKas 3amuch Oeryiieil BoyHbl. BomHoBoe ypaBHeHue. [lepeHoc sneprum Oeryiieit
BostHOM. CrokeHue koJjiebaHui W BoiH. KorepeHTHbIe MCTOYHMKH BOJH. MHTEpdepeHnus BOIH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CIIOBHS MOSIBICHUS MAaKCUMyMOB M MUHUMYMOB. CroxeHue
KpyroBeIx U cepuueckux BoyH. [locTpoenune (poHTa BONHBI 1O npuHIUNy [oiireHca, moBeaeHue
(¢poHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BonH. [Ipunnun @epma. BeiBog
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3aKOHAa MTPEJIOMJICHUS BOJIH Ha IPAaHHUILIE IBYX cpel Ha ocHOoBe npuHuuna depma. [Ipunnun depma kax
YaCcTHBIA cilyyail o0Ilero mpuHIMIA MUHMMakca. [losBIeHHe OTpa’keHHBIX BOJH B HEOJHOPOHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJH U 00pa3oBaHHe CTOSUMX BOJH. [lepexoqHoe cocTosiHuE U BpeMs
penakcauuy. CBsA3b AJUH CTOAYUX BOJIH C pa3MEpPaMU Cpeabl, AMUCKPETHOCTb JJIUH CTOSYUX BOJIH.
KBanToBaHue. YpaBieHue 38y4aHUEM MY3bIKAJIbHBIX HTHCTPYMEHTOB.

JIEeMEeHTBI CTATHCTHYECKON H MOJICKYJIAPHOH (pu3nkn

MUKpPOCKOIMYECKHME W MaKpOCKONMYECKHE SBIICHHA. MneanbHbId Ta3 Kak CTaTUCTUYECKAs
cucreMa MHOTUX 4YacTuil. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O0O0OIICHHbIE XapaKTePUCTUKU
cocTosiHMS ra3a. PaBHOBecHble W HEpaBHOBECHBbIE COCTOsIHMS ra3a. OOpaTuMble U HeoOpaTUMbIE
mpoueccel. Jlmarpamma maBiieHHE-00beM. DKCIIEPUMEHTANbHBIE Ta30BbIE 3aKOHBI, OOOOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS UIEaJbHOrO ra3a). BolBoa ypaBHEHHUs COCTOSHUS UI€aTbHOTO
raa Ha OCHOBE KMHETHYECKUX MpeacTtaBicHUi. DU3NUECKUN CMBICI MOHATHS TEPMOAMHAMHYECKON
TeMmreparypsl. PacrmpeneneHue SHEpruM IO CTeneHsM cBoOoabl. Pacmpenenenus MakcBemna u
Bonbimana, 6apomerpudeckas (opmyna. HepaBHoBecHble mporuiecchl. Juddysus, muddysus gepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHWE M €ro pojib B >KU3HEIAEATEILHOCTH pPACTECHUH.
Ternonepenaua. Buyrpennee Tpenue. BeipakeHne HEpaBHOBECHBIX NPOILIECCOB depe3 000O0IIeHHbIS
TepMmouHamuyeckue cuiibl. CooTHoleHne B3auMHocTu OHcarepa. PeanbHbie ra3el, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE HM30TEPMBI, CHXKIKEHHE Ta30B. QDuykTyaluuu H
camoopraiuzanus npu (pa3zoBoM Mepexoje ra3->XKUIKOCTh. JKUAKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIAKOCTH INPU HCHAPEHUHU, TEPMOPETYJISALUs PACTEHUH M JKUBOTHBIX.
CmauuBaroniye 1 HecMauMBaromye xuakoctu. Kanusphsie sBiaenus, popmyna Jlamnaca.

DJIeMeHTBI TePMOJAMHAMHUKH

[lepBoe Hayamo TepMOIMHAMUKH, HU30MPOLECCHl, aAradaTUUYECKH Mpollece, OXJIaKICHHE Ta3oB
npu anuabaTHUecKoOM PACHIMPEHHUU U TOJIydeHHe HU3KUX Temrmeparyp. YpasHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckast Teopus TEIIIOEMKOCTEN, IPUYMHBI OTKJIIOHEHHS PEAbHBIX TEIUIOEMKOCTEM Kak
(GyHKIHU TeMIIepaTypsl OT Pe3yIbTaTOB KJIacCCHYECKON Teopru. PaboTa naeanbHOTo raza B pa3iMyuHbIX
npoueccax. ObpaTumbie U HEOOpaTUMBbIe UKL TermoBsle MamMHbI U UK KapHo, BTOpoe Hadaso
TepMOAUHAMUKU. KOMIpECCHOHHBIE XOJOAMIBHUKA U  TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
TepMOJIMHAMUYECKUN ToTeHIual. 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. @opmyna bonbivana. DHTponus U uHpopmanus. Bospacranue sHTponuu
Ipy HEOOpaTHUMBIX MpolleccaX Ha IpUMEpEe BBIPABHUBAHUS TEMIIEpaTyphbl ABYX HAXOAAIIUXCS B
KOHTAKT€ HarpeThIX TN W NpPU BHIPABHMBAHUM JABIEHUI B JIBYX 4acTsaX cocyna ¢ razom. llepsoe un
BTOpOE Hauaja TEPMOJUHAMUKHU, U >KUBbIe opraHu3Mbl. [loHsTHe 0 TepmMoauHaMUKe HEOOpaTHUMBIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Ipon3BOACTBO SHTPONMHU B HEPABHOBECHOU cpezie  Teopema [Ipuroxuna.

Pa3nes 2. DiieKTpU4ecTBO 1 MATHETU3M

JIeKTPpHYECKHEe U MATHUTHBIE SIBJICHUS

IlonaTHe O mMOJIAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaIpsHKEHHOCTh, IMOTOK, LUPKYJSIIUSA, CHUJIOBBIE JIMHUM BEKTOpHOro mnojs. Cyneprno3unus IHOJIEH,
3aps/bl, 3aKOH COXPAHEHNUs 3apsAI0B.

B3anmopeiicTBre HEMOABMKHBIX M ABMKYIIMXCS 3apsaa0oB, ODU3NYECKUN CMBICIT MATHUTHOTO TOJIA.
ITone Touyeunoro 3apsana (3akoH Kyrnona) u cuctemsl 3apsinoB. Ilone numnosns. DIEKTPOCTaTUYECKOE
MoJIe MOJICKYJIbI U XUMHUYecKkue peakuuwu. MHTerpameHas ¢opma 3akoHa Kymona, Teopema ['aycca
(mepBoe ypaBHeHue MakcBemia). BeiBon Gopmyn A HapspDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIEH
3apsHKEHHOTO TPSIMOTO MPOBOJA, IIOCKOCTH, KOHJeHcaTopa. Pabora mnepemerieHus 3apsaa B
ANEKTPOCTATUYECKOM  II0JIe, IIOHATHE MoTeHIuana. Bropoe ypaBHeHue MakcBemna i
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. Dnekrpuyeckass €MKOCTh OIHOIO MPOBOJHMKA U JIBYX
MIPOBOJTHUKOB, KOHAEHCATOPHI, paboTa Mo 3apsjke KOHAECHCATOPOB. DHEPrus 3JIEKTPOCTATUYECKOTO
noynst.  V3MeHeHWe  HanpsHKEHHOCTH — DJIEKTPUYECKOrOo MOJs IPU  BBEACHUM  JUAJICKTPHKA,
MOJIAPU3YEMOCTh AMBJIEKTPHUKA, IUIIEKTpUYECKass MPOHUIAEMOCThb. VI3MEHEHHe IUANIEKTPUYECKOU
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MIPOHUIIAEMOCTH MPU XMMHUYECKUX PEAKIHUAX U UCTOIb30BaHUE 3TOr0 dhdexTa. DIeKTpUUECKOe Moe
B mpoBojaHUKax. [loHATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKa W cuja Toka, auddepeHnnampHas
dbopma 3axkoHa Owma. IlepBoe mpamno Kupxroda. [IpuumHa MOsSBICHHUS JJIEKTPHUYECKOTO TOKA B
MPOBOAHUKE, PU3NICCKUI CMBICI MOHATUS CTOPOHHUX DIIEKTPUUECKUX CHI. BbiBon 3akoHa OMa s
Bceit rienu. Bropoe npasmio Kupxroga. MarauTHoe mojie mpsMoro Toka, 00bsICHEHHWE €T0 TOSIBICHUS
Ha OCHOBAaHUM PpEISTUBUCTCKUX TMpeacTaBieHuil. WHTerpanbHble ypaBHeHMs MakcBemia [Jist
MOCTOSIHHBIX MAarHUTHBIX ToJei. [lpuMepbl BBIYMCIEHUS HAIPSHKEHHOCTEM MarHUTOCTATUYECKUX
nosiell. 3akoH buo-Casapa-Jlannaca. Bzaumoneiictsue noneit u 3apsaoB (tTokos). @opmyina Jlopenuna
JUIS CWJIbI, JIEMCTBYIOIIEH Ha 3aps]l CO CTOPOHBI DJIEKTPUYECKOTr0 U MarHUTHOro mosew. [IpunHimn
NEUCTBUSL MAacC-CIIEKTPOMETPOB M HMX TMPUMEHEHUS B XUMUU. HHIYKIUOHHBIE SBICHUS,
TpanchopmaTopbl, (UMYECKHE TPHUHIMIBI WX JACHCTBUA. OKcTparoku. IlomHas cucrema
UHTErpalbHbIX ypaBHeHUMH MakcBema. CMBbICT 4WIEHOB CHCTEMBl ypaBHEHUM MakcBeia,
OTHCHIBAIOUINX SIBICHUSA, CBS3aHHbIE C M3MEHEHHSIMHU JJIEKTPUYECKHMX M MArHUTHBIX BEJIMYHUH BO
BpeMeHU. B3anMOCBsI3b 37EKTPUYECKUX U MAaTHUTHBIX MEPEMEHHBIX MOJIEH, JIIEKTPOMAarHUTHOE TOJIE U
uznyuenue. [lons naBwkymmxcs 3apsnoB. M3nydeHue 53IE€KTPOMAarHUTHOTO TOJS HEPaBHOMEPHO
IBIKyIMUMCs 3apsaoMm. «I[lapagokey» aroma.

Pa3znes 3. OnTuka u aroMHast pU3UKa

DJIEKTPOMATHUTHOE U3JIyYeHUEe H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHJIE DJIEKTPOMATHUTHOW BOJIHBL.
[TonepedHOCTh 3MEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenusd. lllkana snekTpoMarHuTHBIX BoJH. CrocOOBI TeHepali U UCIIOJIb30BaHNUE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus1, onvuchIBaeMble BOJHOBOM Teopuel cBeta. MHTepdepeHIns cBeTa, yCIOBUS TOSBICHUS
CTaTHYECKON WHTEpPPEPEHIIMOHHON KapTUHBI, WHTEPPEPEHIUs MPU pa3feciieHuu (QpPOHTA BOIHBI,
MIPOCBETJIICHUE ONTHKHU, UHTEephepoMeTpbl U UX ucnoib3oBaHue. dypbe-cnexkrpomerpsl. [loHsaTue o
ronorpadun. udpakuus, mudpakuus Ha memu. DOKyCHpOBKA AIIEKTPOMATHUTHBIX BOJH U CBS3b
pasMmepa U(PAKIMOHHOTO TMsATHA C pasmepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3aIUU
PanuOIOKAIIMOHHOM CIIy>KOBbI. YCIIOBHS MEpexofa OT BOJIHOBOW ONTHKH K T'€OMETPHUYECKOW. 3OHBI
®penens, 30HHas mactuaka dOpenens kak Goxycupyronuid anemMeHT. udpakionnas pemieTka Kak
JTUCTICPTUPYIONIasi CUCTeMa. AHAlM3 COCTaBa CBETA IO JUIMHAM BOJH. PEeHTreHoBckasl AuQpakims,
noHsiTHe 00 0OpaTHBIX AUGPPAKIMOHHBIX 33a/1adaX, PEHTTCHOCTPYKTYPHBIN aHAJIU3 M €r0 0COOCHHOCTH
NPUMEHUTEIbHO K OHonoruyeckum obObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakimoHHBIN TIpeIes pa3peliarie CltocCOOHOCTH ONTUYSCKUX TPHOOPOB.

CBer 1 BeIIeCcTBO, MOHITHE O BTOPHUYHBIX BOJHAX, pa3JeICHHe SHEPTUU Ha TpaHMIle pasznena ¢as,
PE30HAHCHBIN XapaKTep B3auMOJEHUCTBUS cBeTa U BemlecTBa. /lucnepcus, kiaccuueckoe oObsICHEHHE
3aBUCHMOCTH KO3(PPUIMEHTa MPETOMIICHUSI CBETa OT JJIUHBI BOJHBI MANAIONIEro CBeTa. SIBicHHE
JBOMHOTO JIy4enpenoMIIeHus, TOJIsSIpU3aliis cBeTa KpucTauiaMu. [1oaspru30BaHHbIN CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETpHs, WCIOIb30BAHUE SBJICHUSI BpPAICHUS IUIOCKOCTH TOJIpU3AlMU B
MoOJIeKyJIsipHO# Onosorun. Potorddext u KkBaHTOBas npupoaa cBera. Kpyr sBieHH, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKONMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI IOTJIONIEHUS CBETa, MOHATHE O HENUWHEHHBIX 3(dekrax. OCHOBHBIC
3JIEMEHTHI KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBUCUMOCTh OCBEUICHHOCTH
OT BHUJIa OCBETUTEJIEH.

KBanToBas puzuka. ®u3uka aTomMa u 3jieMeHThbl GU3MKH TBEPAOro Tejia

Oco0OeHHOCTH TOBEJCHUS MUKPOYACTHI. I[IpUHIUOBI OMUCAHWS TOBEICHUS MHKPOYACTHIIL,
BOJTHOBas (DYHKIIMS, COOTHOIIECHHE HeompeneaeHHocTe, BomHa ne bpoinsa. Ilocrynater Bopa.
VYpasaenne Illpenunrepa (BpeMeHHOE W CTaIllOHApPHOE), (U3MUYECKUU CMBICT BXOJSIINX B HETO
wieHoB. Pemenue cranumonapHoro ypaHeHus IllpeauHrepa mis 4YacTHIbl B OJHOMEPHOM
MOTEHIMATBHOM SIIIIUKE M YaCTUIBI HA OKPY>KHOCTU. YCJIOBHS MOSIBICHHUS KBAaHTOBBIX SIBIICHUM.
Bnusinue macchl W oOsiacTu JIOKaiIM3alUM yacTull. J[BymMepHas NOTEHUUajbHas sMa, BBIPOKIACHHE
KBaHTOBBIX COCTOSIHUH U CHATHE BBIpOXKIeHUs. [loTeHIInanbHas ssMa KOHEYHOU TTTyOUHBI U BIUSHHE €€
rIyOMHBI M IIMPUHBI HA YPOBHM DSHEPIUM 4YacTULIbl. BO3MOXXHOCTH JIOKalIM3allMM YacTHIBl B
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npoctpancTBe. TyHHEIbHBIN 3¢ @deKT. 3amoaHeHue ypoBHeW W npuHmmn I[laynu, mosHas >HEpPrus
COBOKYITHOCTH JIEKTPOHOB B KBaHTOBOM CHCTEME. YPOBHHU DHEPIMM B aTOME BOAOPOJA, MEPEXOAIbI
MeXIy ypoBHAMH. VHIWBHIYalbHOCTH CIIEKTPOB aTOMOB M 3MHMCCHUOHHBIA CHEKTPAJIbHBIM aHAJIU3.
Meramndeckass MOJENIb MOJIEKYJIbl U OOBSACHEHHE KOPPENSLUN LIBETHOCTH BemlecTBa U 3(ddexra
CONPSKEHUs] XUMHUUYECKHUX CBsI3el B MoJieKysax. HopmanbHas M MHBEpPCHAs 3aCEJIEHHOCTh KBAHTOBBIX
coctosinuil. Ilornomenue, CioHTaHHOE M BBIHYXJIEHHOe u3nydeHus. Koadpoummentsr DitHIITEHHA.
®opwmyna [Tnanka. Ycuiienre cBeTa Mpu NpOXOKIACHUU Yepe3 UHBEPCHO 3aceleHHylo cpeny. [lonarue
0 Ja3epax.

duznueckas Npupojia XUMHUYECKON CBSI3H. DIEKTPOHHOE CTPOEHHWE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuan3anysi, OOBSICHEHHE MPUYUH TOSIBICHUS MPOCTPAHCTBEHHBIX (GopM Monekyn. [IpuHium
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHHe B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
peakuusax. J{BH)KeHHE 4acTUIl B MHOTOATOMHBIX MOJEKYJIAaX U BUABl MOJEKYJISIPHON CIIEKTPOCKOIHH.
CuMMeTpHsi MOJIEKYJ U MOSIBJICHUE MPaBUi 0TOOpA.

@OTOXMMHUYECKHE pEaKIHMH W OCOOEHHOCTH TOTCHIUAIbHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMI B MoJjekynax. Pacman mosnexkyn mpu (poToBO30YXKICHUSX.
dusnueckas npupona ¢GoTrocuHTe3a. TpaHCHOPT SHEprud npu (OTOCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3aNOJHEHHbIE 30HBI. YPOBEHb Depmu.
[TpoBOIHUKH, TTOJIYTIPOBOAHUKH U TUANIEKTPUKH. OCOOEHHOCTh MPOBOIUMOCTH B MOJTYIIPOBOIHUKAX.

Anepuas pusuka

Cucremarrka 3J€MEHTapHBIX YacTULl. 3aKOHbI B3aUMONPEBPAILECHUN YACTHLL, SIACPHBIE PEAKLINH,
nedext maccol. CTpoeHue siziep, sIepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAS U
HCKYCCTBEHHAas PaauOAKTUBHOCTb. 3aKOHBI PaauOAKTUBHOTO pacrnaza. [TpuHIMIBL
paMOaKTUBALIMOHHOTO aHanu3a. «MedueHble» aToMbl B Owojoruu. [lyTH HCMONB30BaHUS SIECPHOMN
SHEPTHUH.

dusnyecKass KAPTUHA MUPa

[Tonsitue 00 »Bomonu B (u3uke, OWOJOTMM MW JpPYruX Haykax. [IpOTHBOIOJIOXKHOCTH
HaNpPaBICHHOCTEH 3TUX HBOJIOIMOHHBIX MporieccoB. [1yTu npeo1oneHust MpoTHBOPEUusI.

Bpewms B kaccuueckom Mupe. Poib neprognueckux U HeepruoJUUeCKUX MPUPOAHBIX MPOIIECCOB
B (OPMHPOBAHMHU TMOHATUS BpPEMEHHU. VIHBApHMAHTHOCTh MPOCTEHIIMX (PU3HMUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHH. HepaBHOBECHBIE IPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpenbl BpeMeHU. Ponb ciydailHbIX (akTopoB B (OPMHUpPOBAHMM CTpenbl BpeMeHd. Dimykryamuu,
MOSIBJICHHE CaMOOpPraHU3allid B  OTKPBITBIX CHUCTeMax M IepepactaHue (QUIyKTyaluu B
Makpockonuueckuii 3ddexr. Ponp Oudypkamuii. [loBeneHue SHTPONMMHM B OTKPBITBIX CHCTEMAaX.
[TpuHIIUTT TOTIOTHUTEILHOCTH M €T0 BCEOOIHOCTh. Vcronb30BaHne MoJienei siBJeHUN U 0OBEKTOB B
npoliecce NO3HAHUS KaK CIeICTBUE MPUHIINIIA JONOTHUTENbHOCTH. OOpaTHbIe 3a1aui, CyObEeKTUBHBIN
daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMMA J0Ka3aTeIbHOCTH B Hayke. llpuHuumn
COOTBETCTBUs, HaOJtoJaeMble M HeHaOiogaemMble BelMMYUMHBI B ¢usuke. TpeboBaHus K
dbopMupoBaHuo (pusmueckux Teopuil. PacmmpeHHoe TOHHMMaHuWE TPUHIUINA JETePMUHHU3MA.
CnyuailHO€ M 3aKOHOMEPHOE B IPUPOJE U MPEIEsbl MPUMEHMMOCTH HAaydyHOro IporHosa. HayuHslit
MPOTHO3 B Hayke 00 oOrmecTBe. @u3nka u kubepHeTrka. Cieasiinme CUCTEMBI U YITPaBJICHHE.

4.2. Cogepxanue JeKuui

Ounas ¢popma o0ydeHus
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Kpartkoe conepsxanue nekium

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKa

DBoOLUS M COBPEMEHHbIE MOjenH (pusnueckold KapTuHbel Mupa. CoBpeMeHHas
¢bu3MKa Kak KyJabTypa HaOMIOICHUA, MOJEIMPOBAHMS, SKCIEPUMEHTATHLHOTO
UCCIIEA0BAHUS U KOJUYECTBEHHOTO IPOrHO3UPOBAHMS SIBICHUM Npuponbl. Poib
GU3MKA B PA3BUTHH TEXHWKHA W arpoNpOMBIIIJIEHHOTO MPOW3BOACTBA. Biiaxg
POCCHICKMX y4YeHBIX B pa3BuTHEe (Gu3uKu. KuHemaTHka marepuaibHON TOUKH.
KoopaunatHeiii MeTon omnucaHus JBWKEHUNA. KHHeMaThueckoe YypaBHEHHUE
ABWXXCHUA U onpenenﬂeMHe 110 HeMy KHUHEMATUYCCKHUC XapaKTepI/ICTI/IKI/I.

_|_

BekTopublii cmoco0 omucaHus ABMKCHHH. BeKTOpbI mepeMenieHus, CKOPOCTH,
YCKOpEHUs. YTJIOBBIE XapaKTEPUCTUKM JBMKEHHUS II0 OKPYXHOCTU. DJIEMEHTHI
PENATUBUCTCKON MeXaHWKH. [locTynatel crienaibHONM TE€OPUU OTHOCUTEIBHOCTH.
[IpeoOpazoBanus Jlopenmna. Crnoxenue ckopocteil. OTHOCUTENBHOCTH JITHHBI
OTPE3KOB U JJIMTEIHHOCTH BPEMEHHBIX UHTEPBAJIOB.

JIlnHamuka mMaTepuaJbHOW TOYKH M MOCTYINATEIBHOTO JABHXKEHUS TBEPIOrO TEJA.
[Ipunmun  otHOcUTeNnbHOCTH. 3akoHbl Hprlorona. Buabl cwi.  JIuHamuka
BpalIaTeJIbHOTO  JIBIKEHHS. MOMEHT cujbl. MOMEHT UHepIuu. 3aKOHBI
COXpAaHEHUs UMITYJIbCa 1 MOMEHTa UMIyJibca. MHepInaabHble 1 HEMHEPIIMATbHbIE
cucteMbl oTcuéra. Criibl HHEPLUUHU NPU PA3TUYHBIX BUAAX JTBUKECHHUS.

Pabora, MomHOCT, M 3Heprus. MexaHnuueckas paboTa M MOIIHOCTh NpHU
MOCTYIAaTeJIbHOM M BpallaTeIbHOM [BIKEHHUSIX. KuHermueckas »Heprust u
TeopeMa 0 KHHETUYECKOM SHEPTHH.

KoncepBaTHBHBIE CHIIBI W MOTEHOMANbHAS SHEPrHs. [IpuMepsl MOTEHIMAIBHBIX
noJieil. 3aKOH COXpaHEHUs! SHEPTUU B MEXAHUKE.

Mexannyeckue kosiebanus. Knnemarnka rapMoHndeckux kosiebanuid. CroxeHue
Kosie0aHUl. AKYCTHYECKUE PE30HATOPHI.

JlunamMuka rapMoOHMUYecKMX — KoneOanmit. JuddepeHnuansHoe  ypaBHEHUE
KosiebaHui. 3aTyxaroluye U BBIHYXKICHHbIE KoseOaHuss. MexaHnuecKuil pe3oHaHC.
MasTHukmn.

Mexanndeckue BOJIHBI. BoiHOBoe ypaBHenwe. Bunbl BonH. HHTepdepeHIus,
T pakIys ¥ qucnepcers BoJH. BoiHbl 1 nHOpManus.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJAPHO-KMHETUUECKOM Teopuu. MpaeanbHbIN Tas.
OcHoBHoe ypaBHeHHe MKT u ypaBHEHHE COCTOSIHUS MI€aIBHOIO rasa.

ArperatHbie coCTOsIHUS U (a30BbIe nepexobl. PeanbHble razpl. CHKIKEHHE Ta30B.
Ocobennoctu  xuakoro  cocrossHus.  CrtpoeHue  KpuctaywioB.  JledexTs
KPUCTAJJINYECKOT0 cTpoeHus. [IpouHOCTh U MIACTUYHOCTb.

SBnenust mepenoca. Juddys3us, TEmIONpoOBOIHOCT, U BHYTPEHHEE TpPEHHUE.
MonekynapHO-KMHETUYECKask TEOpHUS SIBJICHUM NepeHoca.

10.

OcCHOBBI ~ TepMOJMHAMUKU. BHYTpeHHsIs1 9SHEpruss U  MEpBOE  HAYalo
TepMoarHaMuKH. PaboTa M TEIIOEMKOCTh Tra3a MPH PA3THYHBIX IPOIEccax.
BTOpOﬁ 3aKOH TepMOILI/IHaMI/IKI/I. TCHHOBBIG JOABUTATCIIN U XOJOOAWUJIbHBIC MAIlIMHBI.
KII[I TennoBbIX [BUTaTeNeil W CTAaTUCTUYECKUUA CMBICI BTOPOTO 3aKOHA
tepmoauHamMukH. [lonarue sutporuu. IloHsATHE O TepMOIMHAMUKE HEOOPATUMBIX
MIPOIIECCOB M OTKPBITHIX CUCTEM.
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Kpatkoe conepxaHnue nexuun

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKa

11.

OnexTpuueckuid 3apsa. BzanMopeilicTBue 3apsiioB. DJIEKTPOCTATUYECKOE IIOJIE.
Bekrop Hanpspk€éHHocTH. Pacu€r snextpoctatmueckux nosiei. [loTenuman
AJIEKTPOCTaTUYEeCKOro  mosid. Pabora 1o  mepeMemieHuio  3apsjgoB B
JNEKTpoCcTaThyeckoM  mose.  lloreHnman  w TpagMeHT  NMOTEHLIMAIA.
OKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH.

_|_

12.

BemectBo B 3iexkrpudyeckoM rmosie. IlossipHBIE M HEMOJIAPHBIE MOJIEKYJIBI.
Ilonspusanusa  nudnexkTpukoB.  Bexkrop  cmemenus.  IIpoBogHukun B
MEKTPOCTATHYECKOM I0JIE. DIEKTPOEMKOCTh MPOBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTosHHBIN AnekTpuyeckuid ToK. 3akoH Oma. DnekTpoaBwKyIias cuia. [IpaBuna
Kupxropa wu pacuérsl onektpuyeckux memei. Kriaccuueckas  teopust
ANEKTPONPOBOAHOCTH. BpiBog 3akona Owma. Ilpupoma cBepXNIpOBOIUMOCTH.
Hocutenm  Toka B pasnMuYHBIX  NPOBOJHMKAX.  OIJIEMEHTBl  TEOPUU
anekTponpoBogHocTH.  [lomynpoBoguuku.  [lomynpoBOAHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON DSJIeKTpOHUKH. KOHTaKTHbIE SBICHUS B MeETalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXU COBPEMEHHOHU IOJIYINPOBOJHUKOBOM KOMIIBIOTEPHOMU
TeXHUKH. buotoku n Ouonndopmaruka.

14.

MaruutHOoe nosne. B3auMoaencTBue 3JeKTpUYECKUX TOKOB. Pacd€Thl MarHMTHBIX
nosieii. 3akoH buo-CaBapa-Jlariaca. MarauTHsle cBoiicTBa BemecTsa. J(ua-, nmapa-
u ¢deppomarnetuku. Jlomenbl. DeppuThl. DJIEKTPOMArHUTHBIC CEMapaToOpbl B
arpouHeHepuu. JleMCTBUE MArHUTHOIO IO HA JJIEKTPUYECKUH TOK U
JMBIDKYIIHECS 3apsbkeHHble dacTuipl. Cuia Ammepa u cuia Jlopenmna. Dddexr
Xoma. DJIeKTpOIBUraTElN.

15.

DJIeKTpOMarHuTHas WMHAyKuus. 3akoH @apazges u npaBwio Jlenuma. MexaHuszm
Bo3HUKHOBeHHd OJIC wuHaykuuu. I'eneparopsl rapmonunueckoit OJOJC wu
TpaHcGopmaTopsl. UTHAYKTUBHOCTh MPOBOIHUKOB. DHEPrHs MAarHUTHOTO MOJIS.

16.

[lepemennbiit snexkTpuyeckuid Tok. llenu mepemenHoro Toka. 3akoH Oma st
Lernel MepeMeHHOro Toka. [lomHoe CONpoTHBIEHHE MEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe3oHaHC B LIeIsIX IEPEMEHHOIO TOKA.

17.

OnexkrpomarauTHoe mone. O6oOmenne 3akona dapazaes. 3aKOH TMOJHOTO TOKA.
Tok cMemnieHus. DIeKTpOMarHUTHBIE BOJIHBL. YpaBHeHus Makceemia. Cucrema
ypaBHeHul MakcBemia B nuddepeHnmanbHoil U1 HHTerpasibHON Gopmax. BekTop
VYmosa-IloitnTuara. JlaBnenue cBeta. I'apmonnueckuii ociuuisitop. CBoOoHbIE
ANIEKTPOMAarHUTHBIE KoyieOaHMs. 3aTyXamollue | BbIHYXJICHHbIE KoJeOaHus.
Pesonanc.

18.

lenepanus, mnepemaya ©W  TOpUEM  AJIEKTPOMArHUTHBIX  BOJIH.  OTKpPBITHIN
KosnebarenbHbli  KOHTYp.  [lpumHumnm — paGoTel  paguonepegaTyuka U
paguonpuéMHUKa. Moaynsauus W JAETEKTUPOBAHME AIIEKTPOMATHUTHBIX BOJIH.
Pamnonokanua u rteneBunenue. Illkama 371€KTpOMarHUTHBIX BOJH. PasznnuHbie
JMana3oHbl YacTOT 3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHblE OCOOCHHOCTH U
TEeXHUYECKUE  CpeAcTBa  MX  noiydeHus.  Mcnonb3oBaHue — BUAMMBIX
yIbTpaduOoIETOBBIX U IPYTUX U3TYUCHHH B pACTEHHEBOJICTBE U )KHBOTHOBOJICTBE.

19.

DONeMEeHTBl TIeOMEeTpUYecKol ONTHKUM. (OCHOBBI TI'€OMETPUYECKONH  ONTHKH.
®opmynel  Openens.  [IpuHiun oOpatumMocTd  cBETOBBIX Jyueld. [IpuGopbl
Ir€OMETPUYECKON ONTUKUA. DOTOMETPHSI.
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wn Kpatkoe conepxaHnue nexuun 58 E¢
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20. | Onementsl BONHOBOW ontuku. IlpuHnmn Iroirenca. Wurtepdepenuus cpera. | 2 +
KorepeHTHOCT M ONTHYECKUN XOJ Jydeil. YCIOBHS MakCMMymMa U MHHUMYyMa.
Wutepdepomerpsl. Onementsl rojorpaduu. [dudpakuus csera. IlpuHimn
I'totirenca-®penens. Judpakunonnas pemeérka. Cnekrporpadus. dudpakmus
PEHTICHOBCKHUX JIy4€eHl.

21. | B3aumopeiicTBue u3nydeHus c BemectsoM. [lonspusanys cBeTa npu OTpaKEHUU U | 2 +

npenomieHuu. JlBoliHoe nydenpenomsieHue. ONTUYECKHM AaKTUBHBIE BENIECTBA.
Caxapumerpsl. ckyccTBeHHAs aHM30Tpomus U e€ ucrnolib3oBanue. Hopmanbhas u
aHoMaJyibHas aucriepcus. TermoBoe usydeHne. AOCOTIOTHO Y€PHOE TEIO. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. ®opmyna I[lnanka. Onrtudeckas
nupomeTpusi. Doroaddexr. BuenmHuii, BHyTpeHHHI U BEHTUIBHBIN (HOTOADPEKT.
VYpaBuenune OiHmTteiiHa. Ilpumenenune dotosnementoB. Dddexkt Komnrona.
JlromuHecnienTHOe  m3nmyudeHue.  buomomuHecneHiusa.  PoToOHMOTOTHYECKHE
npoueccel.  ®DortocuHTe3. TepmomuHamuka u  MexaHU3M  (poTocuHTE3A.
buosHepreTuka.

22. | OneMeHTBl ~ KBAaHTOBOW  MeXaHUKHM. KoOpHycKyJlspHO-BOJIHOBOM  JQyanusM. | 2 +
Hudpakuus snekTpoHoB. COOTHOIICHHS  HEONpPEACIEHHOCTEH. YpaBHEHHUE
Ipenunrepa. AtoM BoOxOpoAa. DHEpreTHUeckue ypoBHU aroma. IloTeHuman
Bo30OyxaeHuss u woHuzanuu. Iloctymatel bopa. M3nydenune u moromieHue
sHeprud.  BonopomomnonoOusie  uoHbl.  CTpyKTypa  CIIOKHBIX ~ aTOMOB.
DHEPreTUYecKue YpPoBHHU B CIOXKHBIX aromax. [Ipunmun Ilaynu. Ontuueckue
CHEKTPbl M CIHEKTPbl PEHTIC€HOBCKOro wu3iaydeHus. Ilepuoguueckas cucrema
anemenToB JI.M.Menneneena.

HTtoro 58 | 10%
3aounas opma oOyueHust

Ne =22

i Coneprxkanue JIEKIIU 2 EE

1. | DBomrouus U COBpeMeHHBbIE MoAeNnu (u3NUecKoil kapTuHbl mupa. CoBpeMeHHas | 2 +

¢u3nka Kak KyJabTypa HAOJMIOACHUN, MOJAEIMPOBAHUA, SKCIIEPUMEHTAIBLHOTO
UCCIIEAOBAHUSA U KOJWYECTBEHHOIO MPOrHO3UPOBAHMS SIBICHUM Npuponbl. Poib
(GU3UKN B pa3BUTUU TEXHUKHU U arpoNpOMBIIUIEHHOr0 Npon3BoacTBa. Kunemarunka
MaTepuaabHOM  Touku. KoopauHaTHBII ~ METON  ONMCAaHMSI  ABM)KCHHUH.
Kunematnyeckoe  ypaBHEHHE JBW)KCHHA W OINpEAEIsieMble IO  HEMY
KUHEMaTUYECKHE XapaKTePUCTUKU. BEKTOpHBIA crmocod OmMCcaHus IBMKECHUI.
BekTopsl mepemeleHus, CKOpPOCTH, YCKOPEHHsA. YTIJIOBBIE XapaKTEPUCTHKU
JOBYOKEHMSI TI0 OKPYXHOCTH. DJIEMEHTBHI PEISATUBUCTCKON MexaHukH. [locTymnarsl
CHeIUaaIbHON Teopun OTHOCUTEIbHOCTH. IIpeobpazoBanus Jlopenmna. CroxeHue
ckopocTeil. OTHOCUTENBHOCTh JJIUHBI OTPE3KOB U UIMTEIBHOCTU BPEMEHHBIX
MHTEPBAJIOB.
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Coneprxkanue JEKIUU

Kon-Bo yacos

IIpakTuueckas
MTOJITOTOBKA

JlnHamuka mMaTepuaJbHOW TOYKH M MOCTYNATEIBHOTO JBHXKEHUS TBEPIOrO Tela.
3akonbl Hptorona. Buabl cui. JluHamuka BpamaTelbHOTO JBHKEHHS. MOMEHT
cuibl. MOMEHT MHEPIMU. 3aKOHBI COXPAaHEHMS] UMIYJIbCa U MOMEHTa MMITYJIbCa.
HNueprmanbHble 1 HEMHEPIIUATIBHBIE CUCTEMBI OTCUETA.

[\

+

Pabota, MmomHOCTE M SHEprus. Mexanndeckue kojebanusi. Mexannueckast pabora
U MOIIHOCTH HPH MOCTYNATCJIbHOM U BPAINATCIbHOM JIBUKCHUIX. Kunetnueckas
HEprus W TeopeMa O KHHETHYeCKoW »Hepruu. KoHcepBaTHBHBIE CWIIBI U
NoTeHLIManbHas 3Heprus. [Ipumepbl NOTEHUMANbHBIX MOJIEH. 3aKOH COXpaHEHUs
OHCPIrur B MCXAaHUKCE.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. neanbHbli ra3.
Peanpapie razpl. OCOOCHHOCTH KHUJAKOTO COCTOSIHHS. SIBIICHUS TepeHoca.
Juddysus, TemnonpoBoJHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIUHAMUKHY.
BHyTpeHHss 3HEprus u rnepBoe Havyajio TepMOAMHAMUKHU. PaboTa 1 TemnoéMKOCTh
raza Ipv pas3IMyHbIX Tporeccax. BTopol 3akOoH TEepMOAMHAMHKHU. TeEmIOBbIE
JBuratenmn W xolomwinbHble MammHbl,  KIIJI TemnoBBIX — gBurarelie  u
CTaTUCTUYECKUUA CMBICI BTOPOTO 3aKOHAa TepMOJMHAMHKHU. [loHsATHME »HTponuu.
[TonsiTHE O TepMOAWHAMUKE HEOOPATUMBIX IPOIECCOB U OTKPBHITHIX CHCTEM.
DNEeMEHTHI CTAaTUYECKON (PU3UKU.

DJIEKTPUYECKUN 3apsil. ODJIEKTPOCTATUYECKOoe Tojie. BekTtop HanpshKEHHOCTH.
Pacuér nsnexrpocrarnueckux mnosued. lloTeHmman 31eKTPOCTaTHYECKOro IOJIS.
PaGora mo mepemelieHuI0 3apsAI0B B 3JEKTpOCTaTHUecKoM moJje. BemectBo B
anekTpuyeckom none. [longpusanms AMdIEKTpUKOB. Bekrtop  cmemieHus.
[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJ€. OJIEKTPOEMKOCTH IPOBOJAHHUKOB.
Konzaencaropsl. ITocTostHHBIM JEKTPUYECKUI TOK. 3aKoH Owma.
OnekrpoaBmxymas cwia. [IpaBuna Kupxroda u pacuérsl JIeKTpHUUECKUX IIETICH.
3akon Owma. Ilpupoma cBepxmpoBoaumoctd. Hocutenn Toka B pa3IuyHBIX
ITPOBOJTHUKAX. DJIEMEHTBI TCOPUH IJIEKTPONPOBOJHOCTH.

MaruutHoe nozne. 3akoH buo-Casapa-Jlanyaca. MarHuTHble CBOIMCTBa BEIIECTBA.
Cuna Awmnepa u cuna JlopeHma. ONEKTpOABHUTaTeNH. JIEKTPOMAarHUTHAs
uHaykuus. 3akoH Papanes u npaswio Jlenma. Mexannsm BozHukHoBeHusa JJ/1C
WHIYKIUUA. OHEpPrus MarHuTHOro mnosis. [lepeMeHHBIN BIEKTPUYECKUM TOK.
OnexkrpomarautHoe mose. O6o0meHne 3akoHa Papanes. 3aKOH IOJHOTO TOKA.
Tox cmemnieHus. DIEKTPOMAarHUTHBIE BOJHBI. Y paBHeHuss MakcBeria. CBOOOIHbBIE
AJIGKTPOMArHUTHBIE KoJIeOaHWs. 3aTyXalollie M BBIHYXJCHHBIE KOJCOaHMS.
[Ixamna snexTpoMarHuTHEIX BOH. Ontuka. [Ipuniun [oiirenca. MaTepdepennms
ceera. Judpakuus cera. Ilomsipuzanus cera. B3ammopeiicTBue u3iryueHus c
BemecTBOM. TemmoBoe m3nmydeHue. KantoBas ¢usmka. dotodddexr. dusnka
aToma, 3JeMEeHThI (pu3uKH TBepaoro Tena. SaepHas ¢pusuka. Ousnueckas KapTUHA
MHpa.

Hroro

10

10%
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4.3. Conep:xanue JJadOPATOPHBIX 3aHATHI

QOunas ¢popma o0yueHnust

g s
2 2
Neo . 28l g8
W HaumenoBanue 1ab0paTOpHbIX 3aHATUN S8l E¢
o Z =
S E
1 N3ydeHne MeXaHM4eCKOro IBUKEHUS HA MalllMHE ATByJa 2 +
2 | Ompenenenne MOMEHTa HHEpIMU MasiTHHKa O6epOeka 4 +
3 | OnpexaeneHne MOMEHTA HHEPIIMKA METOJAOM KPYTHJIBHBIX KOJIeOaHUI 2 +
4 Nzydenne koneGaHMii MaTEMaTHYECKOTO MasiTHUKA U OTIPE/ICIICHUE YCKOPEHHS ) +
CcBOOOIHOTO ITaIEHUSA
5 | M3yueHune rapMOHHYECKUX KOJI€OAHUH ¢ TOMOIIBIO MPYKUHHOTO MAasgTHUKA 2 +
6 | M3yuenue 3aryxaronmx KoseOaHUuil P BHYTPECHHEM TPCHUH 2 +
7 | Onpenenenue BA3KOCTH KUAKOCTU 110 MeToty CToKca 2 +
3 Omnpenenenue JUIMHBI CBOOOTHOTO podera MoieKyn u kodddumrenrta ) +
BHYTPEHHETO TPEHUs BO3AyXa
9 | UccnenoBaHue 3JIEKTPOCTATUYECKOTO MO 2 +
10 | M3mepenune EMKOCTH KOHJIEHCATOpa 2 +
11 | MI3mepeHue conpoTUBIIEHUSI TPOBOAHUKOB METOIOM MOCTa Y UTCTOHA 2 +
12 | M3y4yeHue 1enu nNoCTOSIHHOTO TOKa 2 +
13 | I3mepeHne ropu30HTAIBLHON COCTABIISAIONIEH MAarHUTHOTO MOJIsI 3€MIIH 2 +
14 W3y4yeHnue nenu nepeMeHHOro TOKa U ONpEeAEIeHNE MHIYKTUBHOCTH KAaTYIIKH ) +
15 Wzydenne nudpakunu cBeTa U onpeaeseHle JJIMHBI CBETOBOW BOJHBI IPU ) +
MOMOIIH TU(PAKIIMOHHON PemETKI
16 | IlonydyeHue u aHaJIU3 NOJISIPU30BAHHOTO CBETA 2 +
17 W3ydeHure BpallieHus MI0CKOCTH MOJISPU3AIMH CBETA ONITUYECKH aKTUBHBIMU ) +
BELIECTBAMHU
18 | M3yyeHue onTUYECKUX MUPOMETPOB 2 +
19 | U3yuenwue 3akoHOB BHemHETO doTodddekra 2 +
20 | Ananu3 cnekTpa U3Iy4deHUs ra30pa3psiiHOMN JaMITbl 2 +
21 | Ananu3 cnekTpa U3ay4deHUs JJaMIIbl HAKaJIMBaHUs 2 +
HTroro 44 | 20%
3aounas popma oOyueHust
=
No . 5 2 o
i HaumeHnoBanue 1a00paTOpHBIX 3aHATHN 2 E g
5 | E¢
2 | o F
1. | M3y4yeHne MeXaHMYECKOTo ABM)KEHUS Ha MalllnHe ATBy1a 1 +
2. Onpenenenne BI3KOCTH )KUAKOCTH 1o MeToy CTtokca 1 +
3. | MccrnenoBaHue 371€KTPOCTATUUECKOTO OIS 1 +
4. | OnpexneneHue ropu30HTAIBHON COCTABIISAIONICH MArHUTHOTO MOJISI 3€MIIH 1 +
Hroro 4 20%
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4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI

g s
O m 5 E
No o ol 22
HaumeHnoBaHue MpakTHYECKUX 3aHATUN =8| E o
11 7| £&
g2
=
1 KunemaTtuka 4 +
2 Jmaamuka 4 +
3 3aKOHbI COXPAHEHU S 6 +
4 Mexannueckre KoiaeOaHusl U BOJHBI 6 +
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTHCTHYECKOU (PU3UKHU 4 +
6 ONEMEHTBI TEPMOIMHAMUKH 4 +
7 DIEeKTpOCTaTHKA 6 +
8 [TocTOSHHBIN TOK, AIEKTPUUYECKUE LIETTH U MaTepUaIbI. 6 +
9 [TocTostHHOE MAarHUTHOE TOJIE 4 +
10 DNEeKTPOMarHUTHBIC KOJICOAHUS U BOJTHBI. 6 +
11 I'eomeTpuyeckas ¥ BOJHOBAsE ONTUKA 2 +
12 KBaHTOBas ontuka 2 +
13 D1eMEHTHI KBAHTOBOW MEXaHWKH M aTOMHOHN (DM3UKH 4 +
14 ATOMHOE SI7JpO U AJIIEMEHTAPHbIE YaCTUILIBI 2 +
HTtoro 60 | 20%
3aounas popma o0yueHust
S s
2 2
Ne . 2g| 2 S
HaumeHnoBaHue MpakTH4YECKUX 3aHATUN 53| Eo
n/n S 5| g2k
g2
=
1 Kunematuka v 1uHaMHKa MaTEpUAIIBHOW TOYKU U TBEPAOIO TeJa. 3aKOHbI ) +
' coxpaHeHus. MexaHnuyeckue KoueOaHusi U BOJIHBIL.
) OnekrpocTtaTuka. [I0CTOSIHHBIN TOK, 3JIEKTPUUYECKUE LIENTA U MAaTEPUAIIBI. ) +
' [TocTosiHHOE MarHUTHOE TOJIE. DIIEKTPOMATrHUTHBIC KOJIEOAHUS U BOJHBI.
3 Bonnosas ontuka. fBienust unreppepeHunu, rudpakunu, Noaspu3auu ) +
' CBETOBBIX BOJIH.
4. KsanToBas ontuka. Ssnenue dporodrddexra. TermnoBoe nznydeHue 2 +
Hroro 8 20%
4.5. Buabl u cofepxaHue CaMOCTOSATEIbHON PadoThI 00y4arouxcst
4.5.1. Buasl caMOCTOATENBbHOM paboThl 00yJaroINXCs
KonuyecTtBo 4acoB
Bunbl camocToaTensHON pabOThl 00yJarOmuXCst
Ounas dhopma 3aouHas popma
oOy4eHus o0yJeHus
[ToaroroBka K MpakKTUYECKUM 3aHITUAM 20 16
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[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 20 28
71a00paTOpHBIX paboOT
CaMOCTOSITENTbHOE U3YYEHUE OTIAEIbHBIX TEM U 50 200
BOITPOCOB
[ToaroroBka K MpoOMeKyTOYHON aTTeCTaLlUU 9 9
Hroro 99 253
4.5.2. ConeprxaHue CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS
Kon-Bo
4acoB
Ne
i HaumeHnoBanue Tem 1 BOpocoB Oynas 3a0unas
dhopma dhopma
oOyuenus | oOydeHHS
1. Kunemartuka. 3amaun OaUINCTUKK, HaBEOECHUS Ha IE€Jb, 6 18
ONTHUMU3ALMH JIBH)KEHHSI, UX TPUMEHEHUE B arPOUHKEHEPHH.
2. Junamuka. PeaktuBHOe nBrkeHue. [[BukeHHEe HEOECHBIX Tell. 6 18
[TonéTtel B KocMOC. Y CTONYMBOCTD ABUAKEHUS. [ HPOCKOIIBI.
3. 3akoHbl coxpaHeHus. llepemaya MOIIHOCTM B MEXaHMUYECKHUX
cuctemax. IIpobGrema Oe3zomopHoro aBmxeHus. [Ipobiema 6 18
BEUHOTO JIBUTATEJIsI IEPBOTO POJA.
4. Mexannueckue KojeOaHUs U BOJHBL. Pacu€T KOHKPETHBIX
COCTOSIHWH M oTpeieJieHue COOCTBEHHBIX YaCTOT KOJieOaTeIbHbBIX 6 18
CUCTEM
5. DOneMEHTbl  MOJICKYJIIPHOW HM  CTaTUCTHYECKOM  (DU3UKH.
Oco0eHHOCTH KUAKOTO cOCTOSIHUS. [I0BEpXHOCTHOE HATSKEHUE, 6 18
cMadyMBaHue, Kanwusipel. [louBeHHas Biiara v MOJuB pacTEHUMN.
6. DJIEeMEHThl TepMOAWHaMUKHU. TeruioBas »sHepreTuka U €€
JKOJIOTUYECKUM acmeKT. Temiou3oaiusa, METOAbl 3KOHOMUHU 8 18
TEeIIa.
7. Onexrpoctatika. CTaTU4ecKoe 3JIEKTPUUECTBO. DJIEKTPHU3ALM 8 18
Ten. [[BUKeHHEe 3apsyKEHHBIX YaCTHI[ B JIEKTPUYECKUX MOJISX.
AHaJIOTUM MEXIY D3JICKTPOCTATHUYECKUM U TIPaBUTALUOHHBIM
MTOJISIMU.
8. IIoCcTOSIHHBIM  TOK, DJIEKTPUYECKHE LEeNM U  MaTepUallbl. 10 18
DJIEKTPUYECKUN TOK B JKUJIKOCTAX M Ta3zax. KOpoHHBIN pa3psn.
OneKTpOYUIBTPHI.
9. [ToctostHHOEe ~ MarHuTHOEe  moJie.  [lOCTOSIHHBIE =~ MAarHUTHI. 10 18
MarnutHoe mnone 3emid. J[BH)KEHHE 3apsKEHHBIX YacTHI[ B
MarHuTHBIX NOJISIX. Macc-CneKTpoMETpHs.
10. | DnexTpomarHuTHbIE KoneOaHus M BOJIHBL M300pereHue paauo. 6 18
[Tepenaua CUTHAJIOB. Pagnocsssb u paIuoOIOKALIHS.
MUKpPOBOIHOBAs TEXHUKA.
11. | l'eomerpuyeckass W  BOJIHOBasg  ONTHKA. Onruyeckue 8 18
n3o0paxkeHust.  MexaHu3M  3peHus, JAe(eKThl  3peHus.
OnTHueckue sBiIeHUs B aTMocepe.
12. | KBanroBass  ¢u3uka.  DjeMeHTHl  KBAHTOBOW  ONTHKH. 6 18
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Kon-Bo
4acoB
Ne
/i HaumenoBanue Tem 1 BOpocoB Ounas 3a0uHas
dhopma dbopma
oOyuenuss | oOydeHHSA
JlromunecueHuus. BpIHYXI€HHOE W3JIydE€HHE M ONTHYECKHE
KBaHTOBBIe reHepaTopbl. ®otonbl. OmnbiT  bére, sddext
Komnrona.
13. | ®u3uka aromMa U >IEMEHTHl (PU3UKU TBEPIOTO Teja. DIEMEHTHI 6 18
KBAaHTOBOM MexaHuWKu. IlocTaHOBKa 3amad O  OBIDKEHUH
Mukpodactul]. Omnepatopbl (Qu3ndecKux BenuduH. KBaHTOBBIC
COCTOSIHHUSI.
14. | Snepnas ¢uszuka. ATOMHOE SIAPO U BJIEMEHTapHbIE YaCTHUIIBL. 5 15
Nounzupyromye u3JIy4yeHHs] M OIEHKa WX [JEeUCTBUA Ha
Marepuaiabl W JKUBBIE OpraHu3Mbl. MeToAbl U3MEpEeHUs
WHTEHCUBHOCTH HWOHU3UPYIOIIMX U3JIydyeHHil. EcTrecTBeHHBIN
paaranuoHHbIN (OH.
15. | CoBpemenHas pusnyeckas kapTuHa mupa. Ponb ¢pusuku B 2 4
Pa3BUTUU TEXHUKHU U arpONPOMBIIUIEHHOTO MPOU3BOJICTBA.
Hroro 99 253

5. YueOHO-MeTOAUYeCKOE 00eceYeHrne CAMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS
Mo AUCHUILJINHE

YyebHO-MeToanUecKue pazpadboTku umerores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpansckuii 'AY:

1. MonexkymnspHas ¢u3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : yded. mocobue ajis
CaMOCTOSITENIbHOW PabOThl CTYJEHTOB OYHOM M 3a04HOM (hopmbl oOyuenust [Hampasienuit 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
KOMIUTeKCoB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
OxHo-Ypansckuit 'AY, Uncturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii 'AY, 2019. - 47 c. tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyeckre OCHOBBI KIIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENTbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE cpeacTBal /
OxHo-Ypansckuit 'AY, Uncturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckui I'AY, 2019. - 99 c. : wn., tabn. - bubmumorp.: c. 99 (5 nHas3s.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIM pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl 0Oyuenust / FOxno-Ypansckuii ['AY,
HNucturyr arpounkenepun; coct. E. M. bacapeirnna - Yensounck: KOxxno-Ypanbckuit 'AY, 2018 -
95 c. - loctym u3 JoKanbHOU ceTu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJIEeKTpOMAarHUTHBIC SIBICHUS W KBAHTOBBIE A(PQPeKThl [DIEKTpOHHBIA pecypc]: yueo.
nocobue Ui caMOCTOATENbHOM pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii I'AY, Uuctutyr arpoummkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.
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6. @oH1 OLIEHOYHBIX CPEACTB VISl NIPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTAIMH 00y4YAIOIIMXCS MO TN CHUITHHE

Jlisi yCTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcsi TpedoBanusim OI'OC
BO pa3paboTtan (hoHI OLIEHOUYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEKYTOUHOW aTTecTaluu OoOydaromuxcss 1o gucuuiuinHe. @OHJ OLEHOYHBIX CPEICTB
npenacrasicH B [Ipunoxenun.

7. OCHOBHAS U JONOJIHUTE/bHAs YUeOHasl JIUTEPaTypa, He0OX0AuMAasi 1JIs1 OCBOEHMSI
AUCUHMUILINHBI

OcHoBHas 1 AONOJHHUTENbHAS yueOHas muTeparypa umeercs B Hayunoit Oubmmoreke U
ANeKTpOHHOU HH(pOopMarmoHHo-00pazoBateapHOM cpeae DT'BOY BO H0xHo-Ypansckuii [AY.
OcHoBHas1 IMTEpaTypa

1.1.  TI'pabosckuii P.1. Kypc dusuku [ DnekTponHsIil pecypc]: yueb. mocodue / P.W. I'paboBckuit
- Mocksa: Jlanp, 2012 - 608 c. - Jloctyn k mnoiaHoMmy Tekcty c¢ caiita OBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3178.

1.2.  Hganos, U. B. COopHuK 3a1a4 10 KypCy OCHOBBI (PU3MKH U OMOou3uKH : yueOHoe nocodue / 1. B.
HBanoB. — 2-¢ m3a., ucnp. — Cankrt-Ilerepoypr : Jlamp, 2021. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: anexTpoHHbIH// JlaHb: 3neKTpoHHO-OMONMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/168419.

1.3.  JluBenneB H.M. Kypc ¢wusuku [DnektponHbiii pecypc]: yueOnuk / H.M. JluBeHnes -
Mocksa: Jlanp, 2012 - 672 c. - Jloctyn k nomHomy Tekcry c¢ caita OBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=2780.

1.4. CasenseB U. B. COopHUK BOIIPOCOB M 3a7a4 Mo odmieit ¢pusnke [DneKTpoHHbI pecypc] /
CagenneB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - JIocTyn K MOJHOMY TEKCTY C
caifra OBbC Jlanb: https://e.lanbook.com/book/125441.

JlonotHUTeILHAS JTUTepaTypa

1.5.  HWsanos, U. B. OcHoBbl ¢pusuku u Ouodusuku: yaednoe nocobdbue / M. B. BanoB. — 2-¢
u3 ., ucnp., non. — Cankrt-IlerepOypr: Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-
8. — Texcr: snexktpoHHblit / Jlanb: snekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/210917.

1.6.  Hponos, U. E. 3amaun no obmeli pusuke: yaednoe mocodbue mist By3os / U. E. UponoB. —
18-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 420 ¢. — ISBN 978-5-8114-6779-
2.— Teker: osnexTpoHHbI/ Jlanb: s1ekTpoHHO-OMOMMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/152437.

1.7.  T'pabosckwmii P.1. CoopHuK 3ama4 o ¢usuke: yuebHoe nocoodue / P. U. I'paboBckuii. — 4-
e u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Texkcrt: AIIEKTPOHHBII// Jlans: 3IIEKTPOHHO-ONOIMOTeYHAS CUCTEMA. —
URL:https://e.lanbook.com/book/210959.

8. Pecypchbl HHGOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH « UHTEpHET», HE00OX0AUMBbIE
AJI51 OCBOEHMA THCIUNTHHBI

1. Equnoe okHO OoCTyIa K Y4eOHO-MeTOANYECKUM pa3padboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas 6mbmuoreka ONLINE http://biblioclub.ru

4. Ouszuka. MexaHuKka: BUPTYyaJbHBIH aHAIOT J1abopaTopHOro 00OpynOBaHMSA: OOy4aromui
pecype JUisi caMOCTOATENIbHOW pabOThl CTYJACHTOB OYHOM W 3a04HOM (popmbl oOyueHus. - TekcrT:
AJIEKTPOHHBIN. - Azipec B ceTu: 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
KOMIUTeKCOB, cnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHE cpeacTBal /
HOxHo-Ypansckuit ['AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
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
KOMIUTeKcoB, cnenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
HOxHo-Ypansckuit 'AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
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,
HNucturyr arpounxenepun; coct. E. M. bacapeiruna - Yensounck: KOxuHo-Ypanbckuit 'AY, 2018 -
95 c. - loctym u3 gokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMAarHUTHBIC SIBJICHUS W KBAHTOBBIE A(PQeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue Ui caMOCTOATENbHOM pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydenus / HOxHo-
VYpaneckuii 'AY, HUuctutyr arpoumkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuyectBo. Marnetusm. Ontuka M KBaHTOBas (U3MKa [DIEKTPOHHBIN pecypc]:
Ja0OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOM M 3a04HOM (OpMBI OOydYeHHUs [HampaBIICHHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMIUIEKCOB, crermanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
IOxHo0-Ypansckuit 'AY, MactutyT arpounkenepu; coct.: E. M. bacapsiruna, 0. A. HukummH. - 2-
e u3A., ucnp. u gom. - Yensobunck: FOxno-Ypansckuii [AY, 2019. - 182 c.: uin., Tabn. - bubnumorp.: c.
182 (5 na3B.). Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBbI MeXaHUKHU. MoJekynspHas (u3MKa U TePMOJUHAMUKA [ DIIEKTPOHHBIHI
pecypc]: 7mabopaTOpHBIA MPAKTUKYM JUIsl CTYJICHTOB OYHOM U 3a04HOM (OpMBI OO0ydeHUS
[nanpaBnenuit 35.03.06 Arpounkenepus, 13.03.02 DnexTposnepreTrka u sekTporexHuka, 19.03.02
[IponykThl TWTaHUS W3  pacTUTENbHOrO  Chipbs, 23.03.03 DOkcruryatanusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenuainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHosornueckue cpencral / MOxHo-Ypansckuii ['AY, UaCcTHTYT arpomnxeHepuu; cocT.. E. M.
bacapeiruna, 10. A. Hukummus. - 2-e u3a., ucnp. u jpom. - Yenaounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢.: wun, T1abn. - C npuwr - bubmmorp.: c¢. 133 (5 wHa3e.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlabopatopHas pabora Nel. OmpeneneHne yCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOJMYECKHE YKa3aHUs Ui CaMOCTOATENbHON pPabOThl CTYIEHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTsl muUTaHUS HU3 PACTUTEIBHOIO CHIPHS,
23.03.03 OkcrutyaTauusi TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
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A. Huxumms; FOxHO-Ypansckuit 'AY, UacTutyT arpomxenepun. - Yensounck: KOxxHO-Y panbckuit
'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TeKcT: ANEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopuass pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO IBWIKEHUS Ha MallldHE
ATByJa: METOIMYECKHUE YKa3aHUS I CAMOCTOSITENIbHOW PabOThl CTYACHTOB OYHOM M 3a0YHON (GopM
oOyuenus [Hanpasneruit 35.03.06 Arpourkenepus, 13.03.02 DnekTposHEpreTUKa M JIEKTPOTEXHHUKA,
19.03.02 IlpoaykThl HUTaHWsSI M3 PACTUTENBHOTrO ChIpbs, 23.03.03 DOxkcrryaranuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCcnopTHO-
TexHoyiornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummn ; FOxxH0-Y panbckuii
I'AY, Uncturyt arpowkenepun. - Yemssounck: HOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : ANEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JIabopatopHnasi padora Ne3. OmpeneneHrne MOMEHTAa MHEPILUU Tella METOJOM KPYTHIIbHBIX
KOJIeOaHUH : METONMYECKHE YKa3aHUs UJIi CAaMOCTOATEIbHON PabOThl CTYJACHTOB OYHOW M 3a0YHOM
¢dopm oOydyenus [Hampamienuii 35.03.06 Arpoumxenepus, 13.03.02 DnexkrposHepretuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHUs 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. Hukumwus ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit AV, 2021. - 9
C.: WI., Ta0i1. - bubmmorp.: ¢. 9 (8 Ha3B.). - TEKCT : 2NIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHass pabGora Ne4. H3ydeHue TrapMOHHMYECKOTO KOJICOAHHUS C TOMOIIBIO
NPYKHHHOTO MasiTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEILHON paboThl CTyJICHTOB OYHOH U
3a0uHOi (hopm 00yueHus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Oxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIllMH W KOMIUIEKCOB, crennaibHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHOJNIOTHYeckue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
IOxnO-Ypanbckuit 'AY, UHcTutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. -
10 c.: un., Tabu. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: AMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopHast pabGora Ne5. HccnemoBaHue 3aTyXamoImMX KOJCOAHHWI: METOIUYECKUC
yKa3aHUs Il CAMOCTOSTEIbHOM paboOThl CTYACHTOB OYHOM M 3a04HON (PopM 00ydeHus [HarpaBiIeHUHA
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
KOMIUTeKCoB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBa] /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummb; HOxHo-Ypansckuit ['AY, HWHcTutyT
arpomxeHepud. - Yenssounck: FOxuo-Ypansckuii ['AY, 2021. - 10 c.: wn., Taba. - bubmuorp.: c. 10 (8
Ha3B.). - TeKCT: NIEKTPOHHBIN. - Afpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabora Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKAa MakcBeia:
METOAMYECKUE YKa3aHUs Uil CAMOCTOSATENIbHOM paboThI CTYACHTOB OYHOM M 3a04HOM (hopM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u 3ekTporexuuka, 19.03.02
IIpogykTsl mnHUTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCcnopTHO-
TexHosiornueckue cpenacraal / cocrasutenu: E. M. Bacapsiruna, 0. A. Hukumms; FOxxno-Ypanbsckuii
I'AY, Unactutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: nn., Tabn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnas pabGora Ne7. OmpeneneHue CKOpPOCTH MHYIH C IOMOIIBIO KPYTHIBHO-
0aJUTMCTUYECKOTO MasATHUKA: METOJMYECKHE YKa3aHMs JUIS CaMOCTOSITENIbHOM paboThl CTYAEHTOB
OYyHOH ¥ 3a04yHoil Qopm oOyuenuss [HanpaBinenuir 35.03.06 Arpoumxenepus, 13.03.02
DJIEKTpO3HEPreTUKa M 3ekTpoTexHuka, 19.03.02 I[IpoaykThl mUTaHUS U3 PACTUTEIBHOTO CHIPbHS,
23.03.03 Dxcrnyarauusi TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIELHAIBHOCTU
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23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocraputenu: E. M. bacapsiruna, 1O.
A. Huxumun; FOxno-Ypansckuit [AY, UactutyT arpomxkenepun. - Yensaounck: FOxxuo-Ypanbckuii
I'AY, 2021. - 10 c.: ni., Tabma. - bubmmorp.: ¢. 9-10 (8 Ha3B.). - TeKCT: 2IEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnass pabora Ne§. M3yueHue ympyroro M HEYNpyroro ynaapa: METOAMYECKHE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOM W 3a04HOM (popM 00yueHUs [HampaBICHUMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIluH 1
KOMIUIEKCOB, creruanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
coctaputen: E. M. bacapeiruna, HO. A. Huxummumnz; HOxHo-Ypanbckuit ['AY, HWuHCTHUTYT
arpomxenepuu. - Yensounck: KOxHo-Ypansckuit [AY, 2021. - 14 c.: uin., tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: AMEKTPOHHBIN. - Afpec B ceTu: http:/nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmaniuoHHbIE TEXHOJIOTMH, HCIIOJIb3yeMble IIPH OCYLECTBJIECHUMN
00pa3oBaTeILHOIO NMPoIecca Mo JMCUUILIHHE, BKJIKYAs epeYyeHb NPOrPaMMHOro odecrevyeHust
U UH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OuGamoTexe ¢ TepMHUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Texakcnept (uH(popMamoHHO-cripaBoyHas cucrema 'OCToB);

- «Cenpx0o3TexHUKa» (ABTOMaTU3UPOBAaHHAS CIIPABOYHASI CUCTEMA);

- My TestX10.2.

IlepeyeHb JUIEH3HOHHOTO MPOTrPAMMHOI0 00ecTIedeHUsl
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MaTtepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS /ISl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpolecca mo JUCHUIINHE

Y4eOHble ayIMTOPHUH ISl IPOBEACHUS 3aHATHIA, IPeXyCMOTPEHHBIX MPOrPaAMMOii, OCHALIEHHbIE
000py10BaHMEM M TeXHUYECKMMH cpeacTBamMu o0ydenusi. [lomMemeHus1 i CaMOCTOSITEIbHOMI
padoThI 00yYAO LM XCS.

Y4yeOHble ayauTOpMH JJIsl TNPOBeJACHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpPaMMOoii,
OCHALICHHbIC 000PY10BAHHEM M TeXHMYECKHUMH CPeICTBAMHU 00y4eHus

1. Yuebnas aynuropus Ne205, ocHaienHast 000py10BaHUEM M TEXHUYECKHUMHU CPEICTBAMU JJIS
BBITIOJTHEHUS JTA0OPATOPHBIX PabOT IO MEXaHUKE M MOJIEKYJISIPHOU (pr3nKe

2. Yuebnas ayauropus Ne209, ocHaieHHass 000py10BaHHEM M TEXHUYECKUMHU CPEJCTBAMU JJIS
BBINOJIHEHUS JTAOOPAaTOPHBIX PadOT MO AJIEKTPOANHAMHKE, BOJIHOBOM M KBAHTOBOM OITHKE.

3. YueGnas aynutopust Ne 310, ocHameHHas:

- MYJIETUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUJCOIPOEKTOP);

- KOMIIBIOTEPHOU TEXHUKOM.

4. YueOnas ayautopus Ne 423, ocHareHHast:

- MYJIbTUMEIUHHBIM KOMIIJIEKCOM (KOMIIBIOTEP, BUJEOIIPOEKTOP).

IHomemeHnus s CaMOCTOSATEILHOM PadoThI 00Yy4AKIHUXCSH.

1. Homemenne Ne 303 nnst camMoCTOSATENbHOW pabOTHI, OCHAIIEHHOE KOMIBIOTEPHOU
TEXHMKOM ¢ MOJAKIIIOUEHUEM K ceTh «HTepHeT»
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IlepeyeHb 000pyI0BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHH s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
TIEPCOHAJILHBI KOMITBIOTEP B KOMIUIEKTE: cucremusiit 610k Pentium E 5400 2.7GHZ,
xectkuit quck 250 Gb, monuTop 19" LCD, xnaBuarypa, meib — 30 mt.; [IPUHTEP CANON LBP-
1120 nazepnslii; Okpan ¢ anexrponpusogom; [IPUHTEP CANON LBP-1120 naszepnsiii; UK ITYJIBT
AY JIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasTHUK YHHBEpCAIbHBIN»; YCTaHOBKa
nabopartopHas «MastHuk MakcBetay; YcraHoBka nabopatopHas «CoymapeHue mapoBy; Y CTAHOBKA
nabopatopHas «MamuHa ATByna»; YCTaHOBKa JUId OIpPENENCHUS OTHOIICHUS  YAEIbHBIX
TEIJTIOEMKOCTEH BO31yXa; YcTaHOBKa JaboparopHas «l mpockomy; Harmsmueie ydeOHBIE MOCOOUS;
Kommnexkr naGopatopum "DnekrpuuecTBO W MarHetusMm'"; MoHoxpomarop YM2; YcrtaHoBka st
M3YYEHHUs 3aKOHOB T€OMETPUYECKON ONTHUKH; YCTAaHOBKA JUISl U3ydeHUs: TUPAKIUK; YCTaHOBKA JUIS
U3y4eHHUs] MHTep(EpeHINH CBeTa; YCTaHOBKAa Ul M3y4YCHMs NOJSIPU3ALMN CBETa; YCTAHOBKA IS
U3y4yeHUsl aOCOJIIOTHO YEpHOro Tena; YCTaHOBKAa MJI MCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOIO
¢doTosrnemMeHTa.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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KomnereHuuu u ux UHAMKATOPHI, HOpMHUpPYEMbIE B MPOIIECCE OCBOCHUS JUCIUILTAHBI
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1. KoMneTeHuuu U MX HHAMKATOPHI, opMuUpyeMble B IPoLecce 0CBOCHHUA THCIUIITHHBI

OIIK-1 CnocoGeH pemaTth THIOBBIE 3a/a4d MPO(ECCHOHAIBHOW NEATENbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKMX U E€CTECTBEHHBIX HAyK C INPUMEHEHUEM HH()OPMaIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH

Kon n ®Dopmupyemsie 3YH HaumenoBanue
HAUMEHOBaHUE 3HAHUS YMEHUS HaBBIKU OLICHOYHBIX
MHINKATOpa CpeACTB

JIOCTH>KEHUS
KOMIIETEHIINH
NJI-1.0mnk-1 OO0yuaromuiics OO0yuaromuiics OOyuatomuiics Texymuit
Ucnonszyet JOJIKEH 3HATh: JOJIKEH YMETh: JOOJIKEH BIAACTh: | KOHTPOJIb:
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIIOJIb30BATh HABBIKAMU; - onpoc  Ha
€CTECTBEHHOHAYYHbl | €CTECTBEHHOHAYYHBI | OCHOBHBIE 3aKOHBI HCIIOJIb30BaHNUS [PAKTIHECKOM
X TUCUMUILIUH IS X JUCUMILTAH €CTECTBCHHOHAYYHBI 3HaHUI OCHOBHBIX ?aﬂﬂzlg’m o
penieHns (pusukm) most X TUCLUIUINH 3aKOHOB HaGopaTopHoi
CTaHIAPTHEIX 33134 B pereHns (bvzukn) mos €CTECTBEHHOHAYUHBI | hagore:
COOTBETCTBHH C CTaHJApTHBIX 33134 B peLeHust X JUCLUMIUIUH - TeCTHPOBAHNE
HaIpaBJICHHOCTHIO COOTBETCTBUH C CTaHJAPTHBIX 33/1a4 B (buznkn) nns I[IpoMeKyTodHa
npodeccuoHaNbHON HaIlpaBJIECHHOCTHIO COOTBETCTBHH C peuieHus s aTTECTALU:
JeATEIbHOCTH npodeccuoHaTbHON HaIIPaBICHHOCTBIO | CTAHIAPTHBIX 337a4 B | - 9K3aMCH;
JEATEIBHOCTU npoheCCUOHATBHOMN COOTBETCTBUH C - 3a9eT
—(b1.0.10-3.1) JeSITeILHOCTH HAaIpaBIeHHOCTHIO
-(b1.0.10-V.1) podeCCHOHATBHOM
JeATEIBHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobeH yd4acTBOBaTh B TMPOBEACHUM  JKCIIEPUMEHTAIBHBIX  HCCIEAOBAaHUN B
poecCHOHABHO e TETbHOCTH
Kon n HaumeHoBaHue ®opmupyemsie 3YH Haumenosanue
HHIMKATOpa 3HAHUA YMEHHUA HaBBIKU OLICHOIHBIX
JOCTHKCHUS cpencrs
KOMIIETCHIIUU
WUJ-1.0mx-5 Oo6yuatoniuiics gjomken | OOyvaromuiics nomkeH | OOyuarormuiics noivkeH | Texymiuii
y‘{aCTByCT B 3HAaTb: OCHOBHBIC YMETh: UCNIOJIL30BATh BJ1aCTh: HABBIKAMU: KOHTPOJIb:
OKCIICPUMEHTAJIbHBIX 3aKOHbI OCHOBHBIC 3aKOHbI HCITOJIb30BaHMs 3HAHUH - OTBET Ha
HUCCICOOBAHUAX €CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB IIPAKTUICCKOM
AIEKTPOOOOpYAOBaHUS | AUCHUTUIMH (QU3UKH), | JUCIMIUINH (PU3UKK) B | €CTECTBEHHOHAYYHBIX | 3aHSTHH;
U CPENCTB HCTOJIB3YIOIINECS B SKCIIEPUMEHTAIBHBIX TUCIUTUTAH (QU3UKH) B | -  OTYET IO
aBTOMaTHU3alluH1 OKCIICPUMECHTAJIbHBIX HCCIICAOBAHUAX OKCIICPUMEHTAJIbHBIX na6opaTopH017I
HCCIIEIOBAHUAX 3JIEKTPOOOOPYAOBaAHHUS HCCIIEIOBAHUSX paborte;
3IEKTPOOOOPYIOBAHHMS Y CPEICTB 9JIEKTPOOOOPYIOBaHUS | - TECTHPOBAHUE
" CpCACTB aBTOMAaTUu3aluu - " CpCACTB HpOMe)KyTO‘IHaH
aBTOMaTU3aLUU (b1.0.10-¥.2) aBTOMATHU3ALMH - aTTECTALMS:
—(b1.0.10-3.2) (b1.0.10-H.2) - DK3aMCH;
- 3a4€T

2. HOKafiaTeJII/I, KPUTEPHH U HIKAJIA ONCHUBAHUA UHAUKATOPOB TO0CTHKCHUSA KOMIIeTeHIii

N/-1 onk-1. Ucionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUINH AJIS pEIIeHUS
CTaHJAPTHBIX 3a71a4 B COOTBETCTBHH C HAMPABICHHOCTHIO MPO(HECCUOHATBLHON eI TEIIbHOCTH

dopmupyembie

Kputepuu u mkana olieHUBaHUS pPe3yJIbTaTOB 00yUYEHUS MO AUCIUILINHE
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3YH HenocraTounsiii JlocTaTouHbIN Cpennuii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OO0yyarormuiics He OOyuaromuiics cado OO0yyarontuiics ¢ OO0ygarontuiics ¢
3HAEeT OCHOBHBIC 3HAET OCHOBHbIE 3aKOHBI HE3HAYUTEIIbHBIMU TpebyeMoii CTeNeHbI0
3aKOHBI €CTECTBCHHOHAYYHBIX OLINOKAMH H HOJIHOTBI M TOYHOCTH
€CTECTBCHHOHAYYHbBIX | IMCUMILIMH ((PHU3UKH) OTACIbHBIMH 3HAET OCHOBHBIC 3aKOHBI
JUCUMILTHH ((DHU3HUKH) IUTSL PELICHHUS npobenamu 3HaeT €CTECTBCHHOHAYYHBIX
JUTS PELICHHUS CTaHIAPTHbIX 33734 B OCHOBHBIC 3aKOHBI JUCUUIUTHH ((DH3HUKH)
CTaHIAPTHbIX 33734 B COOTBETCTBHH C €CTECTBCHHOHAYYHBIX JUTS PELICHHUS
COOTBETCTBHH C HAIpPaBJICHHOCTBIO JUCHUIUTHH ((DH3HUKH) CTaHIAPTHbIX 33734 B
HAIpPaBICHHOCTHIO npodeccHoHaNbHOR JUTSL pEeILeHUsT COOTBETCTBHH C
npodeccroHaNbHOR JeATeIbHOCTH CTaHAaPTHBIX 33/1a4 B HAIpPaBICHHOCTHIO
JIeSITENIbHOCTH COOTBETCTBHH C npodeccroHaNbHOR
HAIpPaBICHHOCTHIO JIeATEIbHOCTH
npodeccruoHaTLHOM
JeATEIbHOCTH
b1.0.10-VY.1 OOyuaronmuiicss  He | OOyuatommiics  cinabo | OOyuarommiics  ymeer | OOydarommiics — ymeer
yMEeT HCMOJIb30BaTh | YMEET  HCIOJB30BaTh | UCMOJB30BATH HCIIONB30BAaTh
OCHOBHBIC ~ 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
quctuinive (pusukn) | auctmruine  (pusnku) | aucummime  (pusuku) | aucummiuH - (pusukm)
it peureHus | ams peureHus | ams peureHus | ams peLieHus
CTaH/JApTHBIX 33/1a4 B | CTAHJAPTHBIX 3aJay B | CTAHAAPTHBIX 3a]ad B | CTAHJAAPTHBIX 3aqad B
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHHU C | COOTBETCTBHH c
HAIpaBJICHHOCTHIO HAIpPaBICHHOCTHIO HAIpPaBICHHOCTHIO HAIpPaBICHHOCTHIO
npodeccrnoHaTbLHOM npodeccruoHaTbHOM npodeccuoHaTLHOM npodeccuoHaTLHOM
JeATEIbHOCTH JIeSITENIbHOCTH JIeSITENIbHOCTH C | IesTeNnbHOCTH
HE3HAYUTEIIbHBIMU
3aTPYAHCHUSAMH
b1.0.10-H.1 OOyuaromuiicst He OO0yuaronuiics ci1abo OOyyaromuiics ¢ OO0yuaromuiics
BJIaJIceT HABBIKAMH BJIaJIceT HAaBBIKAMH HEOOJBIITMH CBOOO/IHO BiajieeT
HCIIOJIb30BAHMUS HCIIONB30BaHUS 3HAHU 3aTPYAHCHUSAMH HaBBIKAMU
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIceT HABBIKAMH HCIIONB30BaHUS 3HAHUI
3aKOHOB €CTECTBCHHOHAYYHBIX | HCIIOJBb30BAHHS 3HAHHUI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | IUCHHUILIHH ((pu3ukm) OCHOBHBIX 3aKOHOB €CTEeCTBEHHOHAYYHbBIX
TUCITUTUTAH ((PU3UKH) JUTSL peTIeHHSI €CTECTBEHHOHAYYHBIX JMUCIUTUTHH ((U3NKH)
JUTISL peTIeHHST CTaHJapTHHIX 33134 B JIUCIUTUTHH ((U3NKH) JUTSL peTIeHHST
CTaHAaPTHbBIX 33/1a4 B COOTBETCTBHH C JUTSL pEeILeHUsT CTaHAaPTHBIX 33/1a4 B
COOTBETCTBHH C HAIpPaBICHHOCTHIO CTaHAaPTHBIX 33/1a4 B COOTBETCTBHH C
HAIpPaBICHHOCTHIO npodeccHoHaNbHON COOTBETCTBHH C HAINpPaBICHHOCTHIO
npohecCHOHATBHOM JEeATEIbHOCTH HAIpPaBJICHHOCTBIO npohecCHOHATBHOM
JEATEIbHOCTH npohecCHOHATBHOM JEeATEIbHOCTH
JICATEIbHOCTH

N-1 onk-s. Y4acTByeT B DKCIEPUMEHTAIBHBIX HMCCIICIOBAHUAX DJEKTPOOOOPYAOBAHHS W CPEACTB

aBTOMAaTU3alUuU
Dopmupyembie Kputepuu u 1mkasna olleHUBaHUS Pe3yJbTaToOB 00yUYEHHUS M0 JUCLUIUINHE
3VH
Henocratounsrit JlocTaTo4HbIH Cpennuii ypoBeHb Beicoknii ypoBeHb
YPOBEHBb YPOBEHb
51.0.10-3.2 OO0yyarormuiics He OOyuaromuiics cirado OO0ygarontuiics ¢ OO0ygarontuiics ¢

3HAEeT OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYYHBIX
JICTIATUTHH
(pu3ukm),
UCTIONB3YIOIIHNECS B
9KCICPUMCHTAIBHBIX
HCCIIeIOBAaHUAX
AIIEKTPO-

3HAET OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCIHIUTHH ((PU3HUKH),
HCTIONB3YIOLINECS B
IKCICPUMCHTAIBHBIX
HCCIICIOBAHUIX
NIEKTPOOOOPYAOBAHUS
1 CPEICTB
aBTOMAaTH3aLUN

HE3HAYHUTENBHBIMHU
OLINOKAMHU 1
OTIEIbHBIMU

npoOeraMu 3HaeT

OCHOBHEIE 3aKOHEBI

€CTECTBEHHOHAYYHBIX
JTUCIMIUTHH ((PU3HKH),

HCIIONB3YIOLIHECS B

9KCIICPUMEHTAIbHBIX

TpeOyeMoii CTENIEHBIO
MOJTHOTHI M TOYHOCTH
3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCIMIUTHH ((PU3HUKH),
HCTIONB3YIONIHECS B
9KCICPUMCHTAIBHBIX
HCCIIeIOBAaHUAX
3JIEKTPO0OOPYAOBaAHHUS
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o0opyoBaHus U HCCIIeJOBAHUAX U CPEICTB
cpeacTs NIEKTPOOOOPYAOBAHUS aBTOMATH3AIUU
ABTOMATH3AIHU Y CPEJCTB
aBTOMATH3AIUU
b1.0.10-Y.2 OOyuaromuiicst He OO0yuaronuiics ci1abo OOyyaronuiicst ymeet OOyyaronuiicst ymeet
yYMeEeT UCIIOJIb30BaTh yMEeT UCIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
MUCTUTUTAH (pU3nKH) | AUCTHMIUINH (QU3UKK) B | TUCHUIUIAH (QU3UKH) B | TUCIUIUIMH ((PU3HKH) B
B IKCIIEPUMEHTAIIbHBIX IKCIIEPUMEHTAITbHBIX IKCIIEPUMEHTAIILHBIX
IKCIIEPUMEHTAIIbHBIX HCCIIeIOBAaHUAX HCCIIeIOBAaHUAX HCCIIeIOBAaHUAX
HCCIIeTOBAaHUIX 3JIEKTPOOOOPYAOBaHUS | DSJIEKTPOOOOPYAOBaHUS | O3IEKTPOOOOPYIOBAHUS
JIIEKTPO- U CPEICTB U CPEICTB U CPEICTB
000pyIOBaHUS H aBTOMATH3AIUU aBTOMATH3AIHU C aBTOMATH3AIUU
cpeacTs HE3HAYUTEILHBIMU
ABTOMATH3AIHU 3aTPYAHCHUSIMHU
b1.0.10-H.2 OOyuaromuiicst He OO0yuaronuiics ci1abo OOyuaromuiics ¢ OO0yuaromuiics
BJIaJICET HABBIKAMHU BJIaJICCT HABBIKAMU HEOOJIBIIINMU CBOOOIHO BiIajieeT
UCIIOJIb30BaHMs UCTIOJIb30BaHUS 3HAHUI 3aTPYAHCHUSIMH HaBBIKAMU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJICCT HABBIKAMU UCTIOJIb30BAHUs 3HAHUMA
3aKOHOB €CTECTBEHHOHAYYHbIX | HCIIOJb30BaHMsS 3HAHHUI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | MUCUUILINH (DU3UKH) B OCHOBHBIX 3aKOHOB €CTEeCTBEHHOHAYYHbBIX
TUCITUTUTAH ((PU3UKH) AKCIIEPUMEHTAITLHBIX €CTECTBEHHOHAYYHBIX JIUCIUTUTHH ((U3NKH) B
B HCCIIeTOBAaHUIX JMUCIUIUTHH ((QU3NKH) B AKCIIEPUMEHTAITLHBIX
9KCIEPUMEHTANIBHBIX | 3IIEKTPOOOOPYIOBaAHHS IKCIIEPUMEHTAITbHBIX HCCIIeIOBAaHUAX
HCCIIeIOBAaHUAX U CPEICTB HCCIIeIOBAaHUAX INEKTPOOOOPYAOBAHUS
JIIEKTPO- aBTOMAaTHU3alNU NIEKTPOOOOPYAOBAHUS Y CPEJCTB
o0opynoBaHus U U CPEIICTB aBTOMATH3AIUU
cpeacTs aBTOMATH3AIUU
ABTOMATH3AIHU

3. TunoBble KOHTPOJIbHBIE 3a]aHUS M (WJIH) MHbIE MATEPHUAJIbI, HEO0OXOIUMBbIE J1JI51 OLEHKH
3HAHMd, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YOIINX
copMUpPOBaAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIHIIMHBI

TunoBble KOHTPOJBHBIC 3aJJAHHSI U MaTePUAIIBI, HEOOXOJUMBIC ISl OIEHKW 3HAHUWM, YMEHUU H
HABBIKOB, COZiepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. MonekynsipHas ¢u3uka U TEPMOJUHAMUKA [DIEKTPOHHBIN pecypc]: y4ued. mocobue ams
CaMOCTOATENIbHOW PabOThI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutrenbHOro  chipbsi, 23.03.03 DOkcrulyatanus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crermanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHMYECKHUE CpeacTBal /
IOxnO-Ypansckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - Uensounck: FOxHo-
VYpansckuii AV, 2019. - 47 c.: Tabn. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®dusnyecKkre OCHOBHI KIIACCHYECKON MEXaHUKH [DIeKTpOHHBIN pecypc]: yued. mocodue st
CaMOCTOATENILHOW pPabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHMYECKUE CpeNcTBal /
IOxnO-Ypansckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - UensOunck: FOxHo-
VYpansckuii TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Ha3.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. llocTossHHBIH TOK [DNeKTpOHHBIA pecypc]: y4eO. mocobue s
CaMOCTOATEIIbHOW PabOThl CTYJAEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxuo-Ypansckuii [AY,
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HNucturyr arpounxenepun; coct. E. M. bacapeirnna - Yensounck: KOxxno-Ypanbckuit 'AY, 2018 -
95 c. - loctym u3 gokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMAarHUTHBIC SIBJIEHUS W KBaHTOBBIE A(PQPeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue Ui caMOCTOATENbHOM pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii 'AY, Huctutyr arpoummkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuyectBo. Marnetusm. Ontuka M KBaHTOBas (U3MKa [DIEKTPOHHBIN pecypc]:
Ja0OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOM M 3a04HOM (OpMBI OO0ydYeHHUs [HampaBIICHHHA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IlpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
IOxHo0-Ypansckuit 'AY, UactutyTt arpounkenepu; coct.: E. M. bacapsiruna, 0. A. HukummH. - 2-
e u3A., ucnp. u gom. - Yensbunck: FOxuno-Ypansckuii [AY, 2019. - 182 c.: uin., Tabn. - bubnumorp.: c.
182 (5 na3B.). Pexxum nmoctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MeXaHUKHU. MoJekynsapHas Gu3MKa U TePMOJUHAMUKA [ DIIEKTPOHHBIHI
pecypc]: 7mabopaTOpHBIA MPAKTUKYM JUIsl CTYJICHTOB OYHOWM U 3a04HOM (OpMBI OO0ydeHUs
[nanpaBnenuid 35.03.06 Arpounskenepus, 13.03.02 DnexTposnepreTrka u sekTporexHuka, 19.03.02
[IponykThl TWTaHUS W3  pacTUTENbHOroO  Chipbs, 23.03.03 DOxkcruryatanusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenunainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
texHosorudeckue cpencral / MOxHo-Ypansckuii ['AY, UacTHTYT arpomnxeHepuu; cocT.. E. M.
bacapeiruna, 0. A. Hukummus. - 2-e u3a., ucnp. u jpom. - Yenaounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c.: wun, T1abn. - C npwr - bubmmorp.: c¢. 133 (5 wHa3e.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeIessolue NPoueIypbl OlleHUBAHUS 3HAHMUI, YMEHUIA,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3yHIIHUX C(POPMUPOBAHHOCTH
KOMIIeTEeHIM I

B nmaHHOM paznmene METOOMYECKHE MaTepuasbl, ONPEACISIOMINE IMPOUEAYpPbl OLICHUBAHUS
3HaHWH, YMEHWH, HaBBIKOB, XapaKTEePU3YIOMUX O0a30BbIM 3Tam (OpMUPOBAHUS KOMIICTCHIIMHA I10
AUCHUITIINHE «(DI/IBI/IKa», NPUBCACHLI IPUMCHUTCIIBHO K KaKAOMY N3 HCIIOJIB3YCMbIX BUAOB TCKYILCTO
KOHTPOJISI YCIIEBAEMOCTH U IIPOMEXKYTOUYHOM aTTECTAllMUA 00YJarOIIUXCS.

4.1. OueHo4HbIE CPeACTBA VISl MPOBEeHUS TEKYLIEro KOHTPOJIsl yCIeBaeMOCTH B
npouecce NPAKTHYECKOI MOAT0TOBKH

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS TSl OICHKH Ka4eCTBa OCBOCHHUS 00yUJarOIIUMCS
OCHOBHOW Tpod)eCCHOHAIBHOM 00pa30BaTENbHON MPOTrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTUIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIIArTCs
oOyuatomumcsi. OTBET OIICHUBAETCS OIEHKON «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHUTEIHHOY.

Ne OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBanue
TunoBble KOHTPOJBbHBIC 3aJaHus U (WIKM) UWHBIE MaTepUAbI, WHIUKATOpa
HEOOXOAUMBIC JIJIsl OIICHKH 3HAHWW, YMEHUMN, HABBIKOB U (MJIM) OIBITA KOMIICTCHITUH
JEeSATEIIbHOCTH, XapaKTEepU3YIOIUX c(OpMHPOBAHHOCTD
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI
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1 | duck pamgmycom 20cM  Bpamaercss COIVIaCHO  YPaBHEHHIO N-1.0nk-1
¢=A+Bt+Ct?, rie A=3 pax; B=- 1c’!; C =0,1c?, ¢ - yron moBopora Hcrnions3yeT
panuyca nucka. OnpenenuTs Juisi MOMeHTa BpemeHH 4,0 ¢ 3HaueHue OCHOBHBIC 3aKOHBI
yria MeXIy BEKTOpamMH IOJHOIO U HOPMAJIbHOTO YCKOPEHMH, a | €CTECTBEHHOHAyYHBIX
TaK)Ke YUCJIO 00OPOTOB, CACNAHHBIX JTUCKOM K JAHHOMY MOMEHTY OT JUCITUTUTAH JISt
Havana BpameHus. 300pa3uTh BEKTOpPHl BCEX KUHEMATHYECKHUX pelieHus
BEJIMYMH B YKa3aHHBI MOMEHT BPEMEHU CTaHJapPTHBIX 33/1a4 B

COOTBETCTBUHU C
HAIPaBIEHHOCTHIO
npodeccnoHaIbHOM

JIeSITeNIbHOCTH

2 | N'anbBanomeTp umeeT conpotupieHue 200 Om, u nipu cuie Toka 100 NJ-1.omx-5.
MKA cTpeiKa OTKJIIOHEHHsT Ha Bcio Inkaimy. Kakail mo0aBouHBIN VYuyacTtByeT B
pe3UCTOp HAAO TOJKIIOYHUTh, YTOOBI MPHUOOP MOXKHO OBUIO | SKCHEPUMEHTATBHBIX
UCIIOJIb30BaTh KaK BOJILTMETP ISl MU3MEPEHUs HarpsikeHus 10 2 B? MCCIIeTIOBaHUSX
Kakoli myHT HaJ0 MOAKIIOYUTH K ATOMY T'aJIbBAHOMETPY, UTOOBI €T0 | 3JEKTPOOOOPYAOBAHUS
MOKHO OBUIO MCTOJB30BaTh KaK MHIJUTHAMIIEPMETD ISl U3MEHEHHS U CPEJICTB
cuibl Toka 10 10 MA? aBTOMAaTHU3aIuU

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA IO CBEICHHS OOydYaIOIMIMXCS B Haudaje 3aHATHH.
OrneHka o0BSBISETCS 00YJarOMIEeMYCsl HETIOCPEACTBEHHO TI0CTIE OTBETA.

IIkana Kpurtepuu ouennBanus

- 00ydJaronuics MoJTHO YCBOMII YU€OHBIN MaTepual;

- [IPOABJISICT HABBIKW aHAJIM34, 0606H.[€HI/I$I, KPUTHYCCKOI'0 OCMBICIICHUSA
Y BOCHPUSTHS MHPOPMAIINK, HABBIKA OMUCAHHSI OCHOBHBIX (PU3HUECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg W3JI0KE€H TpPaMOTHO, B OIPEICICHHOW JIOTUHYECKOU
MMocCJaeA0BATCIIbHOCTU, TOYHO UCIIOJIB3YCTCA TCPMHUHOJIOT U,

- TOKa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTyallUu;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOIr'yT 6BITB JOMYHICHBI OJHA—ABC HCTOYHOCTU IIPU OCBCHICHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Onenka 5
(oTIMYHO)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OIICHKY «5», HO IPU
Ornenka 4 3TOM MMEET MECTO OJIMH U3 HEJOCTATKOB:

(xoporo) - B YCBOGHUH y4eOHOTo Marepuasia JOMyIIeHbl HeOOIbIINEe MpOoOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA,

- B PELICHNH 3aJ1a4 JONYIIEHbl He3HAYUTEIbHbIC HETOYHOCTH.

- HEMOJTHO WJIM HETOCIIEN0BAaTeIbHO PACKPHITO COlepIKaHNe MaTepuarna,
HO TMOKa3aHo oOliee MOHUMaHHE BOIMpPOCA U MPOAEMOHCTPHUPOBAHBI
YMEHHsI, TOCTaTOYHbBIE JJIs JAIbHEUIIET0 YCBOCHUS MaTepuaa,

- UMENHCh 3aTPyAHEHMs] WM JOMYIIEHbl OIIMOKUM B OMNpEICIICHUU
MOHSTHI, WCIOIB30BAaHUM TEPMHHOJIOTHH, OIMHCAHUU (DU3MUECKHUX
3aKOHOB, SIBJICHHI M MIPOIIECCOB, PEIICHUU 3a/1a4, UCIIPABICHHBIE TIOCIIe
HECKOJIbKMX HaBOZSIINX BOIIPOCOB;

- HEMOJIHOE 3HAaHWE TEOPETHYECKOTO Marepuana; OOydJarouiuiics He
MO’KET MPUMEHUTH TEOPHIO B HOBOM CUTYalIlUU.

Ouenka 3
(YIOBIETBOPHUTEIIHLHO)

- HE PacKpPBITO OCHOBHOE CONIEpKaHHe YUeOHOTO Marepuara,

Ouenka 2 - oOHapy)XeHO HE3HAaHWE WM HEMOHMMaHWe Oonblieil wim Haunbonee
(HEYIOBJIETBOPUTEIILHO) | BKHOM YacTH y4eOHOTO Marepuana;
- JOMYIIEHBbl OMHOKN B ONPENCIICHUU TMOHSATHH, MPU HCIOJIB30BAHUU
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TCPMUHOJIOTHUH,
MPOIECCOB, PEUNICHWW 3alad, KOTOpble He
HCCKOJIbKUX HABOAAINX BOIIPOCOB.

B OIIMCaHUHU (bnanecxnx 3aKOHOB,
HCITPABJICHBI

SIBJIEHUU U
ocJe

4.1.2. OueHnBaHue oT4eTa 10 JIAOOPATOPHOU paboTe

Otuer o 1abopaTopHO PabOTe UCIIOIB3YETCS ISl OIICHKH Ka4eCTBAa OCBOCHUS 00YJarOIIUMCS
OCHOBHOH TpOoQeCCHOHATHHONH 00pa30BaTEIbHOW MPOrPaMMBI IO OTICIBHBIM TE€MaM JWCIUILIAHBI.
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM HMPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopubiM pabotam (. 3 ®OC). CopepkaHue oTUeTa W KPUTEPUH OIEHKH OTdeTa (TadI.)

JOBOIATCA OO CBCACHUA 06yan0mec;1 B HayaJie 3aHSITHIA.

Ne OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBanue
TunoBble KOHTPOJBbHBIC 3aJaHus U (WIM) UWHBIE MaTepUAbI, WHJUKaTOpa
HEOOXOAUMBIE JIJIsl OIICHKH 3HAHWM, YMEHUW, HABBIKOB U (WJIH) OTBITA KOMIICTCHITUH
JIeSITCIIbHOCTH, XapaKTEePU3YIOLIUX c(hOpMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Yto Ha3wIBaeTCA CHION TIKECTH? WJ-1.0mx-1
2. Yto nogHUMAaETCs MO CUJIOM BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3anumute GopMyITy IS ONPEISIICHUsT YCKOPEHUS CHITBI TSDKECTH. OCHOBHEIC 3aKOHEI
4. Kak ompezensercsi ycKopeHrue CBOOOIHOTO TaJIeHHUs C TTOMOIIIBIO €CTECTBCHHOHAYYHBIX
MaTEeMaTH4YeCKOro MasTHUKa? JUCILIUIUIMH IS
5. UTo Ha3pIBaeTCSI MaTEeMaTHIECCKUM MasTHHKOM ? peleHus
6. Kak onpenenuts nepuo KojiedaHuii MaTeMaTHYECKOTO MasiTHUKA? | CTaHAAPTHBIX 3a7a4 B
COOTBETCTBUH C
HaIPaBJIECHHOCTHIO
npodecCuoHATBHON
JeSITEeIbHOCTU
2 1. Uto noHuMaeTcs moj COMPOTUBJIEHUEM MPOBOIHUKA? WJ-1.0nk-s5.
2. OT KaKkuX IapaMeTpoB IIPOBOJHUKA 3aBUCUT €TI0 COIIPOTUBIICHHE? VYuyacTtByeT B
3. Kak 3aBuCHT cCOnpoTUBICHNE METAUIMYECKOTO MPOBOAHUKA OT AKCTIEPUMEHTAIbHBIX
TeMIiepaTypbl? HCCIICIOBAHUIX
4. I3mepeHue CONpOTUBICHUH METOJIOM MOCTa Y UTCTOHA. 3IEKTPOOOOPYAOBaAHUS
5. Kak onpenenuTs moJiHOE CONMPOTUBIIEHUE TP MOCIEA0BATEIILHOM U CPEJICTB
Y TIapaJUIeIIbHOM COCTMHEHUN PE3UCTOPOB? aBTOMAaTH3aIlN

Otuer oOlEHUBAETCS IO YCMOTPEHHUIO IIPENOAABATENS OLEHKON «OTIMUYHO», «XOPOIIO»,
«yIlOBJIETBOPUTEIBHOY», «HEYJOBIETBOPUTEIBHO» MM OLIEHKOM «3adyTeHO», «HE 3auTeHo». OleHka

«3aYTEHO» CTaBUTCA oOOydarommcs, ypoBeHb 3YH KoTOpbIX

COOTBETCTBYET

KPUTEPUSIM,

YCTAHOBJICHHBIM [JI TIOJOXKHUTCIIBHBIX OICHOK («OTJ’II/I‘IHO», «XOopoI1o», «y,[[OBJ'ICTBOpI/ITCJ'II)HO»).

OrneHka oOBSBISETCS 00YJArOMIEMYCsl HETIOCPEACTBEHHO TIOCTE CIaYH OTYeTa.

IIkana Kputepun onenuBanuns

- U3JI0)KCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOOIHOE BJIa/ICHHUE TEPMUHOJIOTHEH;

Ouetika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJIEHHUS NpU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

(oTIMYHO)
- YMEHHE ONUCHIBATh (PU3NUECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;
- YMEHHE MPOBOJUTH U OIEHUBATH PE3YIbTaThl H3MEPEHU;
- CIIOCOOHOCTH pemniaTh 3aJa4u.
- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;

Ouenka 4 N

(xoporo) - cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
- OCO3HAHHOE TMPHMEHEHHE TEOPETUYECKUX 3HAHUW NI ONHCAHMS
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(U3NYECKNX 3aKOHOB, SIBJICHUH M TPOLIECCOB, PEIICHUS KOHKPETHBIX
3a1a4, TPOBEIACHUS W OLEHHUBAHMWS pe3yJIbTaTOB W3MEpPEHUN, HO
coJiepkaHue 1 (hopMa OTBETA UMEIOT OT/IEIbHbIE HETOYHOCTH.

Ouenka 3
(YIOBIETBOPHUTEIIHLHO)

- U3JI0KEHHE MaTepuasa HEeTOoJHO, HETIOCIEI0BATEIbHO,

- HETOYHOCTH B OINpPEACICHUM TOHATHI, B NMPUMEHCHWHM 3HAHWMA IS
onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUH M TPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, MPOBEACHUS U OIICHUBAHUS PE3YJIbTATOB U3MEPEHUH,
- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA;

- Oo0HapyXHMBaeTCs HEIOCTaTOYHO TIyOOKOE MOHWMAaHHE HW3YYCHHOTO
MaTtepuana.

Ouenka 2
(HEYIOBJIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHIA; JOMYIICHBI OIIUOKH
B OIPEIICIICHUH MOHATUH M ONUCAaHWH (DU3NYCCKUX 3aKOHOB, SIBICHUH U
nponecCoB, HUCKaXXCH HUX CMbLICJI, HC PCHICHBI 3aJda4dd, HC MNPaBUIIBHO
OLIEHUBAIOTCSI PE3YyIIbTaThl N3MEPEHUH;

- HE3HAaHHWE OCHOBHOTO MaTepuana y4yeOHOW MpOrpaMMbl, JOMYCKAOTCS
rpyObI€ OITMOKHU B U3JIOKCHUH.

HMIxanaa

Kpurepun ouenuBanus

OLIEHKA «3a4TEHO»

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATL U OGOCHOBaTB CBOU CYXICHHA IPU OTBCTC Ha
KOHTPOJIbHBIE BOITPOCHI;

- YMCHHC OIIUCBIBATH (1)I/ISI/II-ICCKI/IG 3aKOHBI, SAIBJICHUA U TPOUCCCHI;

- YMEHHUE MPOBOANTH U OIICHUBATH PE3YJIbTaThl H3MEPCHUI;

- CHOCOOHOCTBH peIllaTh WHXKEHEPHbIC 3a7add (JOMYCKAeTCsl HaInudue
MaJIO3HAYUTEIFHBIX ONIMOOK WM HEIOCTATOYHO TIOJHOE PACKPBITHE
COJIEp’KaHUE BOIPOCA WIIU MOTPEIIHOCTh HEMPHUHIIUITUATHHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

OLieHKA «HE 3aYTEHOY

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKUX 3HAHUI; JONMYIIEHbI OIIMOKH
B ONpEICIICHUN TIOHATHA W ONMUCAHUW (PU3MUYECKUX 3aKOHOB, SIBICHHHA M
mponecCoB, HMCKAXCH HUX CMBICJI, HC PCIICHLI 3aJla4yv, HC IPaBUJILHO
OLIEHUBAIOTCSI PE3YyIIbTaThl N3MEPEHUH;

- HE3HAHHE OCHOBHOTO MarepHalia y4eOHOW MpOrpaMMebl, JOMYCKAIOTCS
rpyObI€ OITMOKHN B U3JIOKCHUH.

4.1.3. TectupoBanue

TectupoBanne UCHONB3yeTCS MJIsI OLEHKH KayecTBa OCBOCHUS OOYYaIOIIUMCS OCHOBHOU
npoeCCHOHANBHONW  00pa30BaTEIbHON TPOrpaMMbl  TIO0  OTASIABHBIM TeMaM WX  pasjaeiiam
TUCTUIUTMHBL. TecT mpencraBiseT co00i KOMIUIEKC CTaHIAPTH3WPOBAHHBIX 3a/IaHUM, MO3BOJISIFOIIHUN
YOPOCTUTH TPOLECAYPY H3MEPEHHs 3HAHUW W yMeHuUU oOywarontuxcs. OOydaronMmcs BBIAAIOTCS
TECTOBBIC 3a/1aHUS C (POPMYITHPOBKON BOIIPOCOB H MPEITIOKEHUEM BBHIOPATh OIMH MPABWIBHBIN OTBET
W3 HECKOJIbKUX BApHAHTOB OTBETOB.

Ne OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBanue
TumoBble KOHTpPOJNBHBIC 3aaHusg W (WIM) WHBICE MaTepHAIbI, WHJUKaTOpa
HE0OXOMMBIE JJIsl OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB U (WJIM) OTIbITA KOMIIETEHIUU
JeATEIIbHOCTH, XapaKTEPU3YIOITUX c(hopMUPOBAHHOCTH
KOMHeTeH]_II/II\/JI B Hpouecce OCBOCHHUA JUCHUITIINHBI
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1. Eciu uMIyiabCc CUCTEMBI MaTEpUAIbHBIX TOYEK B OTCYTCTBHU
BHEIIIHUX CHJI OCTAeTCs MOCTOSHHBIM, TO LIEHTP MAacc 3TOM CUCTEMBI
MOJKET JIBUTaThCA ...

- PAaBHOMEPHO U MPAMOJUHEHHO V

- C IOCTOSIHHBIM YCKOPEHUEM

- C IEPEMEHHBIM YCKOPEHUEM

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO

2. MoMeHT HHepUMH TOHKOTO o0pyda Maccoud m, paauycoM R
OTHOCHUTEJIBHO  OCH,  MpOXOZsIel  depe3  LEHTp  oOpyua
NEePIEHANKYIISPHO TUIOCKOCTH, B KOTOPOH JIGKUT 00pydY, paBeH
[=mR?. Ecnm ock BpalleHus MEPeHeCTH MapaiieNbHO B TOUKY Ha
o0pyde, TO MOMEHT HHEepPLUHN 00pyya

- YMEHBIIUTCS B 2 pa3a

- yBenuuutcs B 1,5 paza

- HE U3MEHHUTCS

- ymeHsmured B 1,5 pasza

- yBEIM4UTCA B 2 paza V

3. OTHOCUTEIBHOMN BETMUUHOM SIBIISETCS ...

- CKOPOCTb CBETa B BaKyyme

- OapUOHHBII 3apsiz

- UTUTENIBHOCTD COOBITHS V

- DJIEKTPUYECKUM 3apsif

4. CpenHsisi KHHETHYECKAsl SHEPTUSl MOJIEKYJIbI ICAIBHOIO ra3a Impu
temneparype 1 paBHa €=ikT/2.. 3aech i=ny+ Ngpt+2nk, TAE Ny, Ngp, Nk —
YHUCIIO CTeneHeil CcBOOOABl IMOCTYMATENbHOIO, BpAIIATEILHOTO U
KOJICOATEIbHOTO ABMKEHHH Moiekynbl. Ilpu ycloBuM, YTO MMEIOT
MECTO TOJBKO IIOCTYNATEIBHOE W BpalaTENbHOE JBHKEHHUE, IS
Bogopoaa (Hz) uucno i paBHo

-7

-5V

-2

-8

5. B mporecce M30TEpMUYECKOTO COOOIICHUSI TEIUla IMOCTOSTHHOM
Macce UJIeaIbHOI0 ra3a ero SHTPOIus ...

- HE MEHSETCS

- YMEHbIIaeTcA

- yBenu4uBaercs V

6. I3MeHeHre BHYTPEHHEN SHEPIHH T'a3a IPOU30IIIO TOIBKO 3a CUET
paboTHI CKaTHS Ta3a B ...

- U30TEPMHUYECKOM IIPOLECCE

- 1300apHOM TIpoIIecce

- U30XOPHOM IIpoliecce

- annabaTtuyeckoM mporecce V

7. Toueunsld 3apsa +q HaxXoAUTCS B IEHTpe chepuyecKon
noBepxHocTU. Eciu 3apsii cMecTUTh U3 1ieHTpa chepbl, OCTaBIISAS €ro

BHYTPH Hee, TO MOTOK BEKTOpa HaIpsHKEHHOCTH
AJIEKTPOCTATHYECKOTO TIOJISl Yepe3 MOBEPXHOCTH CHEPHI. ..
YMGHBH_II/ITCSI

HE M3MEHHUTCS V

YBeJII/I‘-II/ITCH

8. Ecniu yBenmu4MTh B J1Ba pa3a HAMPSKEHHOCTh SJIEKTPUUECKOTO MOJIs
B [IPOBOJIHUKE, TO y/I€JIbHAsI TEIJIOBAsE MOIIHOCTh TOKA ...

N-1.0onk-1
Hcnonp3yer
OCHOBHBbBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCHUITIINH JJI1
pereHHs
CTaHJApPTHBIX 3a/1a4 B
COOTBETCTBHH C
HATPaBICHHOCTHIO
npodeccnoHabHOM
JeSTeTbHOCTH
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- YMEHBILIUTCS B JIBa pa3a;
- HE U3MEHHUTCS;

- YMeHbIINTCA B 4 paza

- yBenu4uTcd B 4 paza; V

- YBEIIMYUTCS B JIBA Pa3a;

9. Ilpm mnDoOMEUmEHHH AUDIEKTPUKA B JJEKTPUYECKOE IIOJIe
HANpsOKEHHOCTh  3JIEKTPUYECKOT0 TOJs BHYTPH OECKOHEYHOIO
OJIHOPOJIHOTO  M30TPOMHOrO JIUAJIEKTPUKA C JAUDJIEKTPHUYECKOU
IPOHUIIAEMOCTBIO € ...

- OCTAE€TCA HEU3MEHHOM

- OCTAeTCs PaBHOM HYJIIO

- YBEIIMYUBAECTCS B € pa3

- yMeHbIIaeTcs B € pa3 V

10. YMeHblIeHHE aMIUIMTYbl KOJIEOAaHUH B CHUCTEME C 3aTyXaHUEM
XapaKTepu3yeTcsi BpEMEHEM penakcauud. Eciau nmpu HEeW3MEHHOM
OMHYECKOM COTPOTHBIICHUU B KOJEOATEITHHOM KOHTYPE YBEIHMYHUThH B
2 pa3a MHAYKTUBHOCTb KaTYyILIKH, TO BPEMS PENAKCALIUH. ..

- YMEHBIINTCA B 2 pa3a

- yBEIM4UTCA B 2 paza V

- yBeIMUuUTCS B 4 pasza

- yMEHbIIUTCH B 4 pa3a

1. Kakoe siBjieHHE JISKUT B OCHOBE JICUCTBUA caxapumerpa?

- uHTEepEPEHIIUS MTOJIIPU3OBAHHOTO CBETA;

- IBOMHOE JTy4YENPETIOMIICHHUE;

- BpallleHHUE IIOCKOCTH NoJsipu3anuu; V

- U3MEHEHHE HHTEHCUBHOCTH CBETA.

2. VYcraHoBka s monydeHust koisenp HprooToHa —ocBemaercs
NaJaloliM HOPMaIbHO MOHOXPOMATUYECKUM CBETOM JJIMHOW BOJIHBI
0,6 mxMm. Omnpeaenute TONIIUHY CJOS BO3AyXa, TaMm, T[J€ B
OTPa)KEHHOM CBETE BUJIHO NIEPBOE CBETIIOE KOJbI0 HbhioTOHA.

-0,15 mxm; V

- 0,30 MxwM;

- 0,45 MxMm;

- 0,75 MKMm.

3. Uemy paBHa pa3HOCTb BOJIH, MPUXOASIIUX B JAaHHYIO TOYKY OT
JIBYX coceqHux 30H Openensa?

- O’

-AM2;V

- K’

- 2.

4. Ha  nmudpakuuoHHYIO  pemieTky — Magaer  HOPMaJIbHO
MoHOXpomaTuieckuii cBer (A=0,7 w™xm). Omnpenenure mnepruoa
TU(PaKIIMOHHOW  pPEIIeTKH, €ClId Ha JKpaHe BuaHo 11
TG PaAKIUOHHBIX MAKCUMYMOB.

- 3,5 Mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 mxwMm.

5. Onpenenure CKOpOCTh CBETa B BOJE, e€ciu yroa bprocrepa mpu
OTpaXKEHUU CBETA OT OBEPXHOCTHU BOJBI OKa3ayIcsa paBHBIM 53°.
-3-10% m/c;

NJI-1.omk-s.
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
HCCIICTIOBaHUSIX
AIEKTPOOOOPYAOBaAHUS
U CPEJICTB
ABTOMATU3AINH
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-2,8-10* m/c;

-2,25-10% m/c; V

-1,33-10% m/c.

6. Kak wu3MeHseTCs HWHTEHCHMBHOCTh E€CTECTBEHHOI'O  CBETa,
IIPOLIEILIETO Yepe3 OJUH NOJspU3aTop?

- yMeHbIaercs B 4 pasa;

- yMeHb11aeTcs B 2 paza; V

- yCWIMBAETCs B 2 pasa;

- ocTaeTcst 6€3 U3MEHEeHUH.

7. Ha mieHKy oaMHAKOBOM TOJIIMHBI (ITOKa3aTeb mpenoMieHus 1,4)
HOpMaJIbHO TMajaer Oenblid cBeT. Ilpy Kakoi HaMMEHbLIEH TONIIMHE
TJICHKHA OTPaKEHHBIN OT Hee CBeT OyaeT 3eneHbIM (A=0,56 MKm)?
-2:107 M

1107w V

-0,4-10° g

-0,5-107 m.

8. Ompenenure KUHETHYECKYIO SHEPrHIO (POTORIEKTPOHOB, €CIHU
pabora Beixoma pasHa 4,8-107"° JIx, a yacToTa mamaromero cpera
1-10% ¢!, h=6,6-10"* qx-c.

- 1,810 Ix; V

-3,3-10" Ix;

- 4,810 Tx;

- 6,6-107" Ik

9. ®oton c sHeprueir 100 xk’B B pe3ynabTaTeé KOMITOHOBCKOIO
paccesiHUsl Ha SJIEKTPOHE OTKJIOHMWICS Ha yroia 90°. Onpenenute
SHEPTrUIo paccesHHOTo ¢poToHa. OTBET OKPYIIIUTE /10 IIEIIbIX.

- 68 x3B;

-84 xB; V

- 92 x9B;

- 102 x3B.

10. IomHast my4yeurnyckaTenbHast CIOCOOHOCTh abOCOIIOTHO YEPHOTO
Tena paBHa 3 Br/cm?. OnpeenuTe JTHHY BONHEI, COOTBETCTBYIONIYIO
MaKCUMyMY UCITyCKATEeIIbHON CIIOCOOHOCTH TOTO TeJa.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 MxmMm;

- 0,8 MKM.

[To pe3ymbraTaM TecTa OOYYalOMIEMYCSl BBICTABISETCS OICHKA «OTIMYHO», «XOPOIIOY»,
«yIOBJIETBOPUTEIBHO» UITU «HEYIOBIETBOPUTEIHHO.

Kputepun oueHuBanus otBera (Tabil.) JOBOAATCA A0 CBEACHHUS OOYYAIOIMIMXCS 10 Hayaia
TecTupoBaHus. Pe3ynbTar TectupoBaHus 00BsABISETCS 00ydarolIeMycsl HEMOCPEACTBEHHO IOCHE €ro
clauu.

kana Kpurepun onenuBanus
(% npaBHJIBHBIX 0TBETOB)
Onenka 5 (OTIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
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Kpurepun onenuBanus

IMIxana
(% mpaBHJIbHBIX 0TBETOB)
Orenka 3 (yIOBIETBOPHUTEIBHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIILHO) meHee 50

TecToBbIC 3alaHuA, HCIOJIB3YIOIHECd [JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmoHHBIE TEXHOJIOTHH,
HCIOJIB3YCMBIC TIpHU OCYIICCTBIICHUU OGpﬁSOB&TCHBHOFO npomoecca 1Mo AUCHUIINIMHE, BKIIOYas
MepevYeHb MPOrpaMMHOTO o0ecriedeHusT U HH(POPMAITMOHHBIX CITPAaBOYHBIX cucTem» - My TestX10.2.

4.1.4. KonTponpHas paboTa

KonTponpsHas paborta mpemycMmoTpeHa 1jisi 3a0uHOiM GopMmbl oOydenusi. KoHTponbpHas pabota
(KP) sBnsercs NOpPOAYKTOM, IIOJIy4aeMbIM B pe3ylbTaTe CaMOCTOSTENBHOTO IUIAHUPOBAHUA U
BBITTOJIHEHUS y4eOHBIX 3a1a4. KoHTpobHas paboTa Mo3BOJSET OICHUTh 3HAHUS U YMEHHS CTYICHTOB,
a TaKke YpoBeHb C(HOPMHUPOBAHHOCTH HABBIKOB IpU paboTe ¢ y4eOHOW JIUTepaTypoil W Ipyrumu
WCTOYHMKAaMHU. THUTIOBBIE 337]a4 110 BCEM TeMaM, a TaKKe MUGPBl U 3aJaHus U1 CAMOCTOSITEIHHOTO
pEIICHHUs COoMIepKaTcs B yueOHO-METOquIecKuX pa3padorkax kadenpsi (m. 3 OC).

Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHbIE 3aJaHusl M (UJIM) HHBIE MaTepuabl, UHIMKATOpa
HEOOXOMUMBIC N7l OICHKM 3HAHW, YMEHHH, HABBIKOB U (WJIN) KOMIIETEHIUN
OMbITa JIEATEIbHOCTH, XapaKTEepPHU3YIOIIUX Cc(HOPMUPOBAHHOCTH
KOMIIETEHIMH B ITPOIlecce OCBOCHUS AUCHUTIINHBI

1| IBmxkenne mMarepuanbHOil TOUKH 3amaHo ypaBHeHHEM X = Bt + Ct®, NI-1. onx-1.
rae X - OpsIMOJIMHEWHas KoopauHarta, t - Bpems, B = 3m/c; C= - Hcnonssyer
0,25m/c*>.  TlocTpouth rpaduKM 3aBUCHMOCTM OT  BpeMEHH OCHOBHBIC 3aKOHBI
KOOPJAWHATHI, MPONJICHHOTO MyTH, CKOPOCTH M YCKOPEHHS 3a nepBbie | CCTCCTBCHHOHAYYHBIX
10 cekyHn ABM)KEHHA, a TaKXKe HAlTH 3HAYEHHME CPEAHEU MyTEBOM AMCIHILIMH I
CKOPOCTH 3a TOT YK€ HHTEPBAI BPEMECHH. peHICHUSA
CTaHJapTHBIX 33/1a4 B
COOTBETCTBUHU C
HaIpPaBJIEHHOCTHIO
npodeccnoHaIbHOM
JIeSITeIbHOCTH
2 | YcraHoBka i nosydeHust kojierr HploToHa ocBemaeTcs nagaronum HJ-1. onk-s.
HOPMaJIbHO MOHOXPOMAaTUYECKUM CBETOM JUIMHOM BOJHBI 0,55 MKM. VYyactByeT B
OmnpenenuTte TOJNIIMHY CIOS BO3yXa, TaM, I7Ie€ B OTPAXKEHHOM CBETE | 3KCIEPHUMEHTAIBHBIX
BUJTHO BTOpOE CBETIIOE KoJbIl0 HproToHA. UCCIIEIOBaHUSIX
3JIEKTPO0OOPYI0BAHUS
U CPEJICTB
ABTOMATU3AINH
OreHKa OOBSBISIETCS CTYICHTY HETIOCPEACTBEHHO NOCIIE MPOBEPKHU KOHTPOJIHHON pabOTHI.
lkaja Kputepuu ouennBanusi
Onenka 5 Conepxanne KP momHocThIO cooTBeTCTBYeT 3amanuto. KP comepxut
(oTmHHHO) JIOTHYHOE, TIOCJIEIOBATEIIbHOEC H3JIOKEHHE MaTepuaja C IMpaBUIbHBIM
pelIeHrneM 3ajau.

Onenka 4 Conepxxanne KP mnomHocThio cooTBeTcTBYeT 3azanHuto. KP conmepxxut
(xopomo) JIOTUYHOE, TOCJEeI0BaTEIbHOE H3JI0KEHHE MaTepuana ¢ MpaBUIbHBIM
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pemieHneM 3anad. VMeroTcs OAHA-IBE HECYIICCTBEHHBIE OIMOKH B
WCIIOIB30BaHUM €IMHUII U3MEHEHHMsI, B TIOCTPOEHHBIX rpadukax, cxeMax
UT.JI

Orenka 3 Conmepxanne  KP  uyacTMyHO  HE  COOTBETCTBYET  3aJaHMIO.
ITpocMaTpuBaeTcss  HENOCIEAOBAaTEIBHOCTE  M3JI0XKEHUS  MaTepHana,
NPEJICTABIICHBI HEJJOCTaTOYHO O0OCHOBAaHHBIE  TEOPETUYECKHE
IMOJIOKCHU S, UCTIOJIb30BAHHLBIC MTPHU PCHICHUHA 3aJad. Hmerotcst ommOKu B
UCIIOJIb30BAHUM  €IMHML] M3MEHCHMA, B IIOJYYEHHBIX pE3yJIbTaTax, B
MIOCTPOCHHBIX IpaduKax, cxemax 1 T.J

(Y1OBIETBOPUTEIBHO)

Orenka 2 Copepxanne  KP  4WacTH4HO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmaTpuBaeTcss HENOCIENOBATEIbHOCTh HU3JIOXKECHHA  MaTepualna,
HpeACTaBICHbI HEJIOCTATOYHO 000CHOBaHHBIE TEOPETHYECKHE
ITOJIOKCHHU A, HCIIOJIb30BAaHHBIC npu peuicHun 3aaad. HNmeroTcs
CYILECTBEHHbIE OINMOKM B HCIOJIB30BAHUM CIWHUL W3MCHECHHUS, B
MIOJTYYEHHBIX Pe3yJIbTaTax, B IOCTPOCHHBIX I'pauKax, CXeMax U T.J

(HeyIOBIETBOPHUTEIIHHO)

4.2. llpoueaypsl M OLIEHOYHBbIE CPEACTBA /sl MPOBEIEHUS] TPOMEKYTOYHOM aTTeCTALMHU

4.2.1. 3auer

3ader sBmsercs (HOPMOM  OIEHKM KadyecTBa OCBOSHHS OOYyYalomMMCS  OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW MPOTrpaMMbl IO pasjenaM IUCHMIUIMHBL. [lo pesympTaram
3ayeTa 0OydYaromeMycsl BBICTABIISICTCSl OLEHKA «3aUTE€HO» WM «HE 3a4YTCHO»; OLICHKA «OTIUYHO»,
«XOpOIIO», «YAOBICTBOPUTEILHO», «HEYIOBICTBOPUTEIBbHO» B ciiydae au¢pdepeHInpoBaHHOTO
3ayeTa.

3aueT TPOBOAUTCA MO OKOHYAHMM YTCHHSI JIEKIUA W BBHIMOJHEHHS JIA0OPATOPHBIX
(mpakTUYeCcKUX) 3aHATHH. 3adyeT MPUHUMAETCs MPenoJaBaTesIMU, MPOBOJUBLUIMMH JIabopaTOpHbIE
(IpakTUYeCcKre) 3aHATUS, WIM YUTAIOIIMMHU JIEKUMU N0 JAaHHOW aucuuruimHe. B cnydae orcyTcTBHs
BEIYIIEro IMpernojaBaTessi 3adeT MNPUHUMAETCS MpernojaBaTelieM, Ha3HAYEHHBIM pacHopsiKeHUEM
3aBenyroniero kadenpoil. C pasperieHus 3aBeayromero kapeapoi Ha 3a4eTe MOXKET IPUCYTCTBOBAThH
npenojaBaTesb Kadeapsl, IPUBICYESHHBIH JIJIs TOMOILY B IpUEMeE 3a4eTa.

[IpucyrcTBue Ha 3adere mpemnogaBaresieil ¢ Jpyrux Kadeap 0e€3 COOTBETCTBYIOIIETO
PacIopsDKEHHsSI PEKTOpa, TPOPEKTOpa Mo Y4eOHOM, BOCIIUTATEILHON paboTe M MOJIOAC)KHOU ITOJTUTHKE,
3aMECTUTENSI JUPEKTOpa MHCTUTYTA MO yueOHOI paboTe He TOIyCKaeTcs.

®dopma(bl) NpPOBENEHUS 3adyeTa (YCMHbIL ONpoc No Ouremam, NUCbMeHHAs paboma,
mecmupoganue u 0p.) ONpenesstoTcs Kadeapoil U JOBOAATCS 10 CBEACHUS OOydyaroluXcs B Havyae
cemecTpa.

Jlng nmpoBeneHus 3aueTa BEOyLIUH IPENOJABaTeNlb HAKaHyHE IIOJy4yaeT B CEKpeTapuare
JIUPEKTOpaTa 3aueTHO-7K3aMEHALIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAlllaeTCsl B CEKpeTapuaT MOcie
OKOHYAHUS MEPONPUATHUS B JCHb IIPOBEICHUS 3aUETa WU YTPOM CIIEIYIOIIErO JHS.

Bo Bpems 3aueta oOydvarommecs MOTYT [IOJIb30BaTbCsd C  pas3pelieHUs BeIyILIETo
mpernojaBaTelis CIPaBOYHOW M HOPMATHBHOM JIUTEPATYpOH, APYTUMU MOCOOHMSIMH M TEXHHUYECKHUMHU
CpeICTBaMH.

Bpemst moaroToBku oTBeTa B YCTHOM (pOopMe Ipu cllaue 3avera JTOJHKHO COCTABISTh HE MEHEe
20 MuHYT (TI0 JKEJTaHWI0 00YYAIOIIETOCsI OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa - He 6omee 10
MUHYT.

[IpenogaBarento npeaocTaBiseTcs MPaBo 3aJaBaTh 00YYAIOIMIMMCS JOMOJHUTEIbHBIE BOIPOCHI
B paMKax MpOrpaMMbl TUCIHUILIUHBI.

KauecTBeHHast OlLleHKa «3ayTeHO», BHECEHHas B 3aU€THO-’K3aMEHAIIMOHHYIO BEIOMOCTbD,
ABIISICTCS PE3Y/IbTaTOM YCIICIIHOTO YCBOEHUS Y4eOHOI0 MaTepHara.
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Pe3ynbTatr 3aueTa BbICTABISAETCA B 3a4ETHO-9K3aMEHALIMOHHYIO BE€IOMOCTh B JIEHb IIPOBEICHHS
3ayera B INPHUCYTCTBMM camoro ooOydaromierocs. IlpemonaBatenu HECyT TNEpCOHAIBHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHHUS 3aIIUCEH O pe3yabpTaTax MpOMEeXyTOUHON
aTTeCTallMU B 3a4ETHO-IK3aMEHAILMOHHYIO BEJOMOCTb.

Ecnn oOyuaromuiics sSBWICA Ha 3a4eT M OTKA3aJICs OT MPOXOXKAEHUS aTTeCTAllMH B CBSI3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEAOMOCTh €MY BBICTABIIETCS OLICHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMU «HE SIBUJICSI».

Hapymenne AMCHUMIUIMHBI, CIUCBIBAHUE, HUCIOJIB30BaHUE OOYUYAIOIIMMUCS HEPa3peIIeHHBIX
MCYaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JAPYI'HX BUIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOM TE€XHUKU
BO Bpems 3ayera 3ampelieHo. B ciydae HapymieHHs 3Toro TpeOoBaHMs NpenojaBaTeib 00s3aH
yIaIUTh 00yYaroIerocs: U3 ayAuTOPUH U IPOCTaBUTh EMY B BEJJOMOCTHU OLIEHKY «HE 3aYTEHOM.

OOyuarouMcs, He CHABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBA)XKUTEIbHOM NpPUYHHE,
WH/IMBUyaJIbHbIE CPOKH NPOBEJCHUS 3a4eTa ONPEACISIOTCS 3aMECTUTEIEM AUPEKTOpa HHCTUTYTA 110
yuebHo# paboTe.

OOyuatomuecs, HMMEIOUIME AaKaJEeMHUYECKyI0 3aJ0/DKEHHOCTb, CHAIOT 3a4eT B  CPOKH,
ompenenseMble  YHuUBepcuTeTOM. MH(opMamus o JIMKBHIAIMM 33J0JDKEHHOCTH OTMEYaeTcss B
9K3aMEHAllMOHHOM JIUCTE.

JlomyckaeTcsi ¢ paspelieHHsl 3aMECTHTENs TUPEKTOpa MHCTUTYTa Mo y4yeOHOW pabore
JOCPOYHAas cllaya 3a4eTa C 3alUCh0 PEe3yIbTaTOB B HK3aMEHALIMOHHBIH JIUCT.

WuBanuasl M 1Mua ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI MOTYT CHaBaTh 3a4eThl B
CPOKH, YCTaHOBJIEHHbIE MHIMBHUyalbHbIM y4eOHBIM IJIaHOM. VIHBamMIbl M JIMIA C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, MMEIOIINE HAPYLIEHHs] ONOPHO-IBUIATEIBHOIO ammapaTa, JOIYCKarTCs
Ha aTTECTALMOHHBIE UCTIBITAHUS B COIIPOBOKACHNUU ACCUCTEHTOB-CONPOBOXKIAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTallMM JIi OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnu 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCTallui 00y4aroluxcs 1o
OIIOII 6akanaBpuata, cneruanurera 1 Maructpatyps» @I'BOY BO IOxno-Ypansckuiit [AY.

Ounas ¢popma o0ydeHHs

Ne OLeHOYHBIE CpeICTBA Kon n naumenoBanue
TumnoBble KOHTPOJBbHBIE 3aJaHusi W (WJIM) UHBIE MaTepHalbl, WHIUKaTOpa
HEO0OXOUMBIE JTsl OLIEHKH 3HAHUM, YMEHHUI, HABBIKOB U (MJIH) OTIBITA KOMIIETEHITUHI
NesITeIbHOCTH, XapaKTepPU3YIOIIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIeCCe OCBOCHUS JUCIUTIIINHBI

1. 3 cemecTp NJ-1 onx-1.

1. DnexkTpomaruuTHas MHAYKIKA. 3akoH Dapazaes u npaBwio JIeHna. Hcnonp3yer
Mexanusm Bo3HukHOBeHUs DJ]C MHAYKLINH. OCHOBHBIE 3aKOHBI
29. Tenepatoper rapmonumueckoit JIJIC wm TpaHchopMaTOphl. | €CTECTBEHHOHAYYHBIX
NHIyKTUBHOCTD MPOBOJAHUKOB. DHEPIUsi MATHUTHOTO MOJIS. JTUCUHUIUIUH JJIs

2. llepeMeHHBIN dJeKTpUYECKHil TOK. llenn mnepemMeHHOro TokKa. peleHus

3akon Oma ans uenel nepemMeHHoro toka. [lonHoe comportuBiieHHE
MEpEMEHHOMY TOKY. BekropHas nuarpamma. Pe3oHaHc B wmemsix

CTaHAApPTHBIX 3a/1a4 B
COOTBCTCTBHHU C

MIEPEMEHHOT0 TOKA. HaIlPaBJIECHHOCTBIO
3. DnekrpomarnutHoe moine. O6obmenue 3akona dapanes. 3akoH | mpodeccuoHaTbHON
IIOJIHOTO TOKAa. TOK CMEIIEHHs. OJNEKTPOMATHUTHBIE BOJIHBI. NEeATEIbHOCTH
VYpaBHenuss MakcBemna. Cuctema ypaBHeHMM Makcsenna B

muddepeHnmanbHOl M MHTETrpabHOM (opmax. Bektop VYwmona- N-1.0mxk-5
[TovinTuHTra. J[aBneHue cBeTa. VYyactByeT B

4. Tapmonmueckuii ocumwusATop. CBOOOAHBIC AJIEKTPOMATHUTHBIE | AKCIIEPUMEHTAIBHBIX
KosiebaHus. 3aTyXarolue U BEIHYKJCHHbIe Koebanus. Pe3onanc. HCCIIEIOBAHMSIX
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5. Tenepanus, mnepemaya M NPUEM DIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIH KoJIeOaTeIbHBIN KOHTYP. [Ipunmun ~ paboThI
pazuonepenaTymuka " paxuonpuéMHuUKa. Monaynsuust "
NETEKTUPOBAHNWE JJIEKTPOMATHUTHBIX BOJH. Paguonokamms u
TEJEBUICHHUE.

6. lllkana 31€eKTPOMarHUTHBIX BOJIH. Pa3nuuHble quana3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, WX XapaKTEepHbIE OCOOCHHOCTH U
TEXHUYECKHE CpEJCTBAa MX MonydeHus. Vcrnonb3oBaHHWE BUIAUMBIX,
yIbTPadUOIETOBBIX W JIPYTHX W3IYyYCHHH B PACTCHHEBOJCTBE U
KUBOTHOBOJICTBE.

7. DJeMeHTbl TeOMETPUYECKOM ONTHUKU. OCHOBBI T€OMETPUUYECKOMN
ontuku. Popmynsl Dpenens. IlpuHIunm oOpaTUMOCTH CBETOBBIX
nydeid. [Ipubopsl reoMeTpUIeCcKO ONTHKH.

8.®oromeTpus.

9. DnemenTsl BosHOBOM onTukHU. [Ipuniun [toiirenca.

10. Hnrtepdepenuus cera. KorepeHTHOCTh W ONTHYECKUH XOJ
nydei. YcIoBUs MakcMMyMa W MuHUMyMa. HWHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

1. Hudpakmums CBETa. [Tpuniun ['toiirenca-dpenens.
JudpakimonHas pemeérka. Crniextporpadus. Judpakius
PEHTT€HOBCKHX JTy4eil.

12. B3aumopeiictBue n3inydeHus ¢ BemecTBoM. llonspusanus ceera
IIPU OTPAXKEHUU U TIPEJIOMIICHUH.

13. JIBoitHoe myuemnpenomiieHne. ONTUYECKA AaKTHBHBIE BEIIECTBA.
Caxapumetpsl. MckycCTBEHHass aHU30TPONHUS U €€ HMCIOJIb30BaHUE.
HopmanbHas u aHOMallbHAsI IUCTIEPCHUS.

14. TemmoBoe wuzmydeHue. AOCOMIOTHO UYEPHOE TeJO. 3aKOHBI
Kupxroga, Credana-borpumana u Buna. ®opmyna [lnanka.
Onrtuyeckasi TUPOMETPHSL.

15. ®orosapdexr. BuHemHuil, BHYTpeHHHH ¥  BEHTHJIbHBIN
dhoTodrddekr. VYpaBHeHHe DWHIITEHHA. [Ipumenenue
dorornemenToB. Ipdexr Komnrona. JlroMuHecrieHTHOE U3ITydeHUE.
BuomoMmunecnernus.

16. ®orobuonornueckue npoueccel. otocunres. TepmoauHaMuKa u
MexaHu3M ¢otocuHTe3a. bruosnepreTuka.

17. DneMeHThl KBaHTOBOM MeXaHUKHU. KopIycKyJssipHO-BOJHOBOM
JyaJn3M. Hudpakums 3JIEKTPOHOB. CoOoTHOIIIEHHS
HeonpenenéHuoctel. Ypasuenue llIpenunrepa.

46. Atom BomoOpona. DHEpPreTUYecKre ypoBHM aToma. I[loTeHmman
BO30yxneHuss u wuonHmsauuu. Iloctynarer bopa. Wznydenue wu
MOTJIONIEHNE dHEepruu. Boioponono100HbIE HOHBI.

18. CTpykTypa CHOXHBIX aTOMOB. ODHEpPreTUYeCKHe YpPOBHU B
cinoxHblX aroMax. Ilpununun Ilaynmu. Onrtudeckue CHEKTPbl H
CIEKTPbl PEHTTEHOBCKOTO u3iyueHus. llepuoaudeckass cucrema
anemenToB JI.M.Menaeneena.

19. ®usnka MoneKkysa. DHepreTudeckre YpoBHU MoJieKys. OOMeHHoe
B3auMojeiicTBHE. MoleKysipHble CHeKTphl. [lpuHIUI paboThI
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.

20. Ilomumepsl u  kuakue Kpuctauibl. OCHOBHBIE  BHUbI
KOJIJICKTUBH3AIMK MOJIeKy. CTpoeHHe MOJTUMEPOB U UX (PU3NUECKUE
cBOMcTBA. TuNBl JKUIKUX KpPUCTAUIOB. JlUCIUleM Ha IKHUIKUX
KpUcCTaJax.

3JIEKTPO0OOPYIOBAHUS
U CPEICTB
aBTOMaTHu3alun
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21.5IBneHne paauMoOakTUBHOCTH. BuIbl paguoakTHMBHOIO pacmnaja.
3akoH paanoakTUBHOro pacmnana. CTaOuipHble U PaJHMOAKTHBHbBIC
n3oTonbl. COBpEMEHHbIE METOJbl PATUOXMMHUU U PATMOOUOIIOTHH.
[Tpo6eMbI paIno’KOIOTHH.

22. CoctaB aTOMHOrO siapa. M30Tonel. MexaHM4eCKUii 1 MarHUTHBIN
MOMEHTHI A1ep. SiepHble CUJIBI U SHEPrus CBS3U sapa. SAaepHbiil
MarHMTHBIN PE30HAHC U €r0 UCII0JIb30BaHNUE.

23. Spepnbie peakiuu. MexaHu3M SAEpHBIX peakiuid. [lennas
peakuust geneHus sanpep. lMcnosb3oBaHME  aTOMHOM  DHEPIUH.
[Tpobnema ynpasisiemoil TepmosiiepHoi peakiuu. JHeprust ConHia
Y 3BE311. SepHas 3K0I0rus.

24. DOnemeHrtapHble yacTuubl. Kraccudukanms sreMeHTapHBIX
yacTull. B3auMomnpeBpaniaeMocTh 3JE€MEHTApHBIX YacTULl. MeTomabl
YCKOpEHHUsl 4yacTull. AHTHYacTHIIBl M aHTUBEUIeCTBO. BemecTBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

25. CoBpemeHHas (u3uka M arpowHXeHepus. BemectBo u more.
OOBeKThl U MPOIECChl. DBOMIOIMOHHBIE MPOLECCHl Mpeodpa3zoBaHUs
MaTepuu. BeliecTBeHHbIE, YHEPreTUYECKHUE, 3JIEKTPOMArHUTHBIE U
nH(popManMoHHbIE  TpeoOpa3oBaHus  OMO0OBEKTOB.  PaszBuTme
arpo(u3uKu, OMOMEXaHHKH, O6nopu3uKH, OMO’HEPreTHKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

3aounas popma oOyuenust

O1eHOYHBIE CpPENICTBA

Kox u HanmenoBaHie

TunoBble KOHTPOJBHBIE 33JaHud M (WIM) HWHBIE MaTepuabl, MHIMKATOpa
HEOO0XOAUMBIE ISl OLIEHKU 3HAHUHM, YMEHUH, HABBIKOB U (WJIH) OTIBITA KOMIIETEHIINH
NEeSATEIbHOCTH, XapaKTEPU3YIOLIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIUH B IPOLIECCE OCBOEHUS TUCIUTIINHBI

1. 3 cemecTp N-1 onk-1.
1. OnexktpomarunTHas UHAYKIMs. 3akoH Papanes u npasuio JleHna. Hcnons3yer
Mexanu3m Bo3HMKHOBeHUSA DJIC HHAYKIIMH. OCHOBHBIE 3aKOHEI
29. Teneparopel rapmonuueckoii DJIC u TpaHchoOpMaTOphl. | €CTECTBEHHOHAYYHBIX
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MArHUTHOTO MOJIS. JUCLUIIINH JJIs
2. IlepemenHnbiii 3nekTpuueckuii Tok. llenmn mnepeMeHHOTO TOKA. peleHus

3akon Oma juis 1ened nepeMeHHoro toka. [logHoe conpoTuBiieHHE
MEpEMEHHOMY TOKY. BekropHas nuarpamma. Pe3oHaHc B wmemsix
MIEPEMEHHOT0 TOKA.

3. DnektpomaruutHoe moine. O6o6menne 3akoHa dapanes. 3akoH
IIOJIHOTO TOKAa. TOK CMEIIEHHs. OJNEKTPOMATHUTHBIE BOJIHBI.
VYpaBHenuss MakcBemna. Cuctema ypaBHeHMM Makcsenna B
muddepeHnmanTbHOl M MHTETpabHOM (opmax. Bektop VYwmona-
IToitnTunra. JlaBienue crera.

4. Tapmonmueckuii ocumwuisaTop. CBOOOAHBIC 3IIEKTPOMArHUTHBIE
Kosie0aHus1. 3aTyXarolue U BEIHYKICHHbIe Koebanus. Pe3onanc.

5. Tenepamus, mnepegaya H TNPUEM DIEKTPOMArHUTHBIX BOJIH.

OTkpbITBII ~ KoNeOaTenbHBId  KOHTYp.  I[lpuHmmnm — paGoTsl
paguonepenatyika W pagdonpuéMHHKa.  Mopymanus U
JIETeKTUPOBAHUE DIIEKTPOMArHUTHBIX BOJH. Paguonokamus u
TEJICBUJICHHE.

6. llkayna >1eKTpOMarHUTHBIX BOJIH. Pa3nuuHble nuana3oHbl 4acTOT

CTaHJapPTHBIX 33724 B
COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodeccnoHabHOM
JeATeILHOCTH

W-1.omk-s
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
HCCIIeTIOBaHUSIX
3IEKTPOOOOPYAOBaAHUS
U CPEJICTB
aBTOMAaTH3AINH
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SJIGKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOCHHOCTH U
TEXHUYECKHE CpPEJCTBAa MX MonydeHus. VMcrnonp3oBaHHWE BUIAMMBIX,
yIbTPa(UONETOBBIX W JPYTUX U3JIYYeHUH B pacCTEHUEBOJCTBE H
KUBOTHOBOJICTBE.

7. DleMeHThl reoOMeTpUYecKol ONTHKU. OCHOBBI I'€OMETPUUYECKOM
ontuku. Dopmynsl Dpenens. [lpuHnUm 00paTUMOCTH CBETOBBIX
myueit. [Ipubopsl TeOMETPUYECKOM ONTHKHU.

8.DoromeTpus.

9. Dnementsl BomHOBOM onTHUKU. [IpuHiun I'rolireHca.

10. Hnrtepdepenuuss cera. KorepeHTHOCTb MW ONTHYECKUH XOJ
nydei. YcimoBus MakcMMyMa W MuUHUMyMa. HWHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

1. Hudpakums CBETa. [Tpuniun ['toiirenca-dpenens.
JudpakimonHas pemeérka. Crniextporpadus. Judpakius
PEHTT€HOBCKHX JTy4€eil.

12. B3aumoneiictBue nzinydeHus ¢ BemecTBoM. llonspusanus ceera
IIPU OTPAXKEHUU U TIPEJIOMIICHUH.

13. JIBoitHoe myuemnpenomiieHne. ONTUYECKH AaKTHBHBIC BEIIECTBA.
Caxapumetpsl. MckycCTBEHHass aHU30TPONHS U €€ HMCIOJb30BaHUE.
HopmanbHas u aHOMallbHASI IUCTIEPCHUS.

14. TemnmoBoe wuzmydeHue. AOCOMIOTHO UYEPHOE TeJO. 3aKOHBI
Kupxroga, Credana-borpumana u Buna. ®opmyna [lnanka.
Onrtuyeckasi TUPOMETPHSL.

15. ®orosapdexr. BuHemHuil, BHYTpeHHHH ¥  BEHTHJIbHBIN
dhoTodddekr. VYpaBHeHHe DWHIITEHHA. [Ipumenenue
dorornementoB. Ipdexr Komnrona. JlroMuHecrieHTHOE U3TyYeHUE.
BuomoMmunecnernus.

16. ®orobuonornueckue npoueccel. otocunres. TepmoguHaMuKa U
MexaHu3M ¢otocuHTe3a. bruosnepreTuka.

17. DneMeHThl KBaHTOBOM MeXaHUKHU. KopIycKyssspHO-BOJHOBOM
JyaJiu3M. Hudpakums 3JIEKTPOHOB. CoOTHOIIICHHS
HeonpenenéHuocrtel. Ypasuenue lIpenunrepa.

46. Atom Bomopona. DHEpPreTU4YecKre ypoBHM aToma. I[loTeHmman
BO30yxneHuss u wuonHmsauuu. Iloctymarer bopa. Wznydenue wu
MOTJIOIIEHNE SHEPTruu. Boioponono100HbIE HOHBIL.

18. CTpykTypa CIOXHBIX aTOMOB. ODHEpPreTUYeCKHe YpPOBHU B
cinoxHbIX aroMax. Ilpunnun Ilaynmu. Onrtudeckue CHEKTPbl U
CIEKTPbl PEHTTEHOBCKOTO u3iyueHus. llepuoaudeckass cucrema
anemenToB JI.M.Menaeneena.

19. ®usnka MoneKkya. JHepreTudeckre YpoBHU MoJieKya. OOMeHHoe
B3auMojeicTBHE. MoleKysipHbie CHeKTphl. [lpuHIMI paboThI
KBaHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN IApaMarHUTHBIM PE30HAHC.
20. Ilomumepsl u  kuakue Kpuctauibl. OCHOBHBIE  BHUIbI
KOJIJICKTUBH3AIMK MOJIeKy1. CTpoeHHe MOJTUMEPOB U UX (PU3NYECKUE
cBOMcTBA. TuMBl JKUIKUX KpPUCTAUIOB. JlUCIUleM Ha IKHUIKUX
KpUcTasiax.

21.5lBnenne paavoOaKTUBHOCTH. Buabl pagnoakTHBHOIO pacmnaja.
3aKkoH paanoakTHBHOTO pacnana. CraOwibHbIE M PaJdOaKTUBHBIC
n3otonbl. COBpeMEHHbIE METOAbl PAJIUOXMMUU U PaTnOOUOJIOTHH.
[TpoGieMbI paArOIKOIOTHH.

22. CoctaB aToMHOTO sifipa. M3oTomnbl. MexaHn4eckuil 1 MarHUTHBIN
MOMEHTHI s1ep. SnepHble CWIBI U JHEpPIusl CBs3U sapa. fnepHbIi
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MarHUTHBIN PE30HAHC U €r0 UCTIOJIb30BaHHE.

23. Snpepubie peakiuu. MexaHu3M SAepHBIX peakiuid. [lennas
peakuust geneHus sanep. Mcmosib3oBaHME  aTOMHOM  DHEPIUH.
[Ipobnema ympasisieMoit TepmosinepHoit peakuuu. DHeprus ConHia
U 3BE31. SepHas HKOJIOrusl.

24. DOnementapHbsle dactunbl. Kiaccuukamus 3raeMEHTapPHBIX
yacTull. B3aumomnpeBpaiaeMocTh 3JI€MEHTAPHBIX YacTull. MeTobl
YCKOpEHHUsl 4acTHll. AHTUYAcCTHIIBl M aHTUBeUlecTBO. BemecTBo B
AKCTPEMATIbHBIX YCIOBUSIX.

25. CoBpemeHHas (u3uka M arpowHXeHepus. BemectBo u mole.
OOBeKTHl U MPOIECChl. DBOIIOIMOHHBIE MPOLECCHl MpeoOpa3zoBaHUs
Marepuu. BeliecTBeHHbIE, PHEPreTUYECKUE, HIEKTPOMATHUTHBIE M
nH(popManMoHHbIE  TpeoOpa3oBaHus  OMOO0OBEKTOB.  PaszBuTme
arpo(u3uKH, OMOMEXaHMKH, O6ropu3uKH, OMO’HEPreTHKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

[IIkana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAOLIETOCS MPEICTABICHBI B TAOJIHUIIE.

IlIxkana Kpurtepuu onennBanus
OneHka «3a4TeHo» 3HaHUE  MPOrpaMMHOI0  MaTepuaiga,  YCBOCHHME  OCHOBHOM U
JOTOJIHUTEIbHOM ~ JIUTEPATyphl,  PEKOMEHAOBAHHOW  IIPOrpaMMoi

JTUCIUIUIMHBI, TPABUJIBHOE pEIlIeHHnEe MH)KEHEpHOU 3amauM (Jomyckaercs
HAIMYUE MAaJO3HAYUTEIbHBIX OIMMOOK WM HEJOCTATOYHO TOJHOE
PacKpbITHE COJIepKaHue BOMPOCa WK MOTPEIIHOCTh HEMIPUHIIUITHATIEHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OneHka «He 3a4T€HO» | MpoOenbl B 3HAHMSAX ~ OCHOBHOTO  NPOTPaMMHOIO  MarepHala,
NPUHIUIHAIBHBIE OIMOKHU MPH OTBETE HA BOIPOCHI.

4.2.2. DK3aMeH

Ok3aMeH sBNseTcs (OPMOH OLEHKM KayecTBa OCBOEHHsS OOYyYarolUMCS OCHOBHOM
npodeCCHOHANBHONW 00pa30BaTEILHON MPOrpaMMbl IO paszeiaM JUCHUIIMHBL. [lo pesynpTaTtam
9K3aMeHa 00YYaloIIeMYyCs BHICTABIISICTCS OLIEHKA «OTIUYHOY, «XOPOILOY, «YIOBICTBOPUTEIBHOY» WU
«HEYIOBIETBOPUTEIILHOY.

OK3aMeH MO0 JUCHMILIMHE IMPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM NPOMEKYTOUHOU
aTTecTalMy, B KOTOPOM YKAa3bIBACTCA BPEMS €TI0 MPOBEACHUS, HOMEpP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclucaHie pa3MelaeTcsi Ha MH(POPMAIMOHHBIX CTeHaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHWHA A1 MPOMEKYTOUHOW aTTECTalMM OOy4aromMXCsl YCTaHAaBIMBACTCS
paboueil mporpaMMoi AUCHUIUIMHBI M JOBOAMUTCS 10 CBEJECHUs 00yUaroIUXCsl B Ha4ae CeMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C pa3pelieHus 3aBeayromero kadeapoit
Ha 9K3aMEHE MOXXET INPHUCYTCTBOBATh IIpenojaBaTellb Kadeapsl, NMPHUBJICYEHHBIH A MOMOIIM B
IIpUeMe »HK3aMeHa. B cilydae OTCyTCTBHMsI BEOyILIEro MpenojaBareis »dSK3aMeH [pPUHUMAeTcs
IIpernoiaBaTesieM, Ha3Ha4€HHBIM PAaCOPsHDKEHUEM 3aBEyIOLIEro Kadeapoil.

[IpucyrcTBue Ha »K3aMeHe IMpernojaaBateneil ¢ Apyrux Kadeap ©6e3 COOTBETCTBYIOIIETO
PacIopsDKEHHsT PEKTOPa, MPOPEKTOpa Mo yueOHOM, BOCITUTATEILHON paboTe U MOJIOIC)KHON MOJTUTHKE
WK 3aMecTuTens aupekropa MHcTuTyTa no yuebHoit pabore He JoIycKaeTcs.

Jng mpoBeneHus DK3aMEHa BeNyLIUHM INpENnoJaBaTelb HAKAHYHE IIOJNy4aeT B CEKpeTapuare
JUPEKTOpaTa 3a4eTHO-7K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAILla€TCsl B CEKpPETapuaT IMOCIe
OKOHYaHUS MEPONPHUATHUSA B ICHb IIPOBEICHUS YK3aMEHA WIH YTPOM CIEAYIOLIEro JTHs.
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DK3aMeHBbl MPOBOJATCS MO OujieraM B YCTHOM WM NHCbMEHHOM BHUZE, MO0 B BHUE
TECTUPOBaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIIOTCS 10 YCTaHOBJIECHHON (hOpMe B COOTBETCTBUHU
C YTBEpPXKIEHHBIMH Kadeapoil 5K3aMEHAIMOHHBIMH BOIMPOCAMU W YTBEPKAAIOTCS 3aBEAYIOIIUM
kadenpoii exxeroqHo. B Ouiere comgepikutcs 2 TeopeTHUECKUX Bompoca U 1 3a1aga

DK3aMeHaTOpy MpPEeAOCTaBISIETCA MPaBO 3a/1aBaTh BOIPOCHI CBEPX Oumiera, a TakKe MOMUMO
TEOPETUYECKHX BOIPOCOB JAaBaTh JJIsl PELICHHUA 3aJauyd U TPUMEpHl, HE BBIXOIAIINE 32 PaMKH
MPONJEHHOr0 MaTepuasa Mo u3y4aeMou TUCIUIIIINHE.

3HaHUs, YMEHHSI ¥ HABBIKA OOYYAIOIIMXCS ONPENENAIOTCS OICHKAMU «OTIMYHO», «XOPOIIO»,
«yIOBJICTBOPUTEIBHOY», «HEYIOBIETBOPUTEIHLHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZIOMOCTh 00YYarOIIErocs B IeHb SK3aMeHa.

[Ipy mpoBeneHHM YCTHOTO SK3aMeHa B ayJUTOPUU HE JIOJDKHO HaXOAWThcs Oojee 6
o0yJaromuxcst Ha OJTHOTO MPEIoiaBaTes.

[Ipu mpoBeneHWM YCTHOTO SK3aMEHa OOYYaromIuics BBHIOMpAET SK3aMEHAIlMOHHBIM OWJIeT B
CIIy4aifHOM MOpsIJIKE, 3aTeM Ha3bIBaET (PaMUIIHIO, UMSI, OTYECTBO M HOMEP 3K3aMEHALMOHHOT0 OMIIeTa.

Bo Bpems 5sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThbCA C paspelleHus SK3aMeHaTtopa
pOrpaMMOll JTUCIUIIMHBI, CIPABOYHON M HOPMATHBHOH IJUTEpaTypoi, OPYrMMH TOCOOMSIMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moaroToBku OTBeTa HpU claude dK3aMeHa B YCTHOM (hopMe JOJDKHO COCTaBIIATH HE
Menee 40 MUHYT (TI0 KeJTaHUIO0 00YJaIoNIEerocsi OTBET MOXKET ObITh TOCPOUYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OO0yyaromuiicsi, HCTIBITHIBAIOIINN 3aTPYAHEHUS IPU MOJATOTOBKE K OTBETY [0 BHIOPAHHOMY UM
Ousnery, UMeeT MpaBO Ha BHIOOP BTOPOro OMJIETa C COOTBETCTBYIOIIUM IPOJUIEHHEM BPEMEHH Ha
noAroToBKy. IIpu OKOHYATENbHOM OLIEHMBAHWU OTBETA OLIEHKA CHIKAETCS Ha OAMH Oami. Brimaua
TpeThero Ouiera He pa3periaeTcs.

Ecniu oOyuaromuiicss siBuiics Ha 5K3aMeH, M, B3SB OWJIET, OTKa3ajicsi OT MPOXOXKIACHUS
aTTeCTallud B CBA3M C HEMOJATrOTOBIEHHOCTbIO, TO B BEIOMOCTH €MY BBICTABIISETCS OLEHKA
«HEYIOBJIETBOPUTEIILHOY.

Hapymienne AUCHUIUIMHBL, CIMCBIBAHUE, HCIOJIb30BAHUE OOYYAIOUIMMHUCSA HEPa3pelIeHHBIX
MEYaTHbIX M PYKOMUCHBIX MaTepHaioB, MOOWIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BUIOB JIMYHOM KOMMYHUKAITMOHHOW M KOMITBIOTEPHOM TEXHUKU
BO BpeMsi aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciydae HapylleHus 3TOro TpeOoBaHUSA
npernojiaBaTeNb 0053aH YAaTUTh OOYYaIOLIErocss U3 ayAUTOPUH M TMPOCTABUTH €My B BEJOMOCTHU
OLICHKY «HEYIOBIECTBOPUTEIHHOY.

BricTaBneHne OLEHOK, NOJYYEHHBIX TPH MOJABEACHUU PE3yJbTaTOB IPOMEKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMEHALMOHHYIO BEIOMOCTb MPOBOAMUTCS B TMPUCYTCTBUU CaMOro
oOyuaromerocsi. IlpernonaBaTenu HeCyT NHEpCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHMsI 3alHMcel O pe3ylbTarax IPOMEXKYTOYHOM aTTrecTalud B 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

HesiBka Ha »K3aMeH OTMeYaeTcs B 3a4€THO-3K3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jns  oOydaromuxcsi, KOTOpble HE CMOTJM CJaTh 5K3aMEH B YCTAHOBJICHHBIE CPOKH,
VYHHUBEpPCUTET yCTAaHABIMBACT MEPHOJ JTUKBUAALNHU 33J0DKEHHOCTH. B 3TOT mepuon npenojasarend,
MPUHUMABILKE 5K3aMEH, JIOJDKHBl YCTAHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT MpUHUMATh
3a0/oKeHHOCTH. VHpopManus o JHMKBHIAIMM 33J0JDKEHHOCTH OTMEYAaeTCsl B SK3aMEHAIMOHHOM
JIUCTE.

OOyuaroMces, MOKa3aBIIUM OTJIMYHbIE W XOpOIIWE 3HAHHUSA B TEUEHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYILEr0 KOHTPOJI YCHEBAEMOCTH, MOXKET OBbITh MPOCTaBI€HA 3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 craun sk3ameHa. OleHKa BBICTABIACTCS B SK3aMEHAIIMOHHBIN JIUCT WK B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WuBanuasl ¥ numna ¢ orpaHUuYeHHBIMHA BO3MOXHOCTSIMU 3JI0POBbSI MOTYT CAaBaTh HK3aMEHBI B
MEXCECCHUOHHBIN MEePHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIUBUyaJIbHbIM YU€OHBIM IJIaHOM. VIHBaIU b U
T C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS, MMEIOIINE HAPYIIECHHUS! OMOPHO-IBUTATEIHHOTO
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armrmapara,

COITPOBOXKIAFOIIUX.

JOIMYCKAIOTCA Ha aTTeCTaAlUOHHBIC HMCIIBITAHUA B COIPOBOXKIACHUHU ACCUCTCHTOB-

[Tpouenaypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTaly A OCOObIX Ciy4yaeB M3JI0XKEHa B

«[TonoxeHnn 0 TeKyIeM KOHTPOJE YCIeBAEMOCTH U MPOMEKYTOYHON aTTeCTAlUU O00yJarommXxcs 1o
OIIOII 6akanaBpuara, crienuanurera u Maructparyps» ®I'BOY BO HOxHo-Ypansckuii [AY.

Ounas ¢popma o0OyueHust

Ne OLieHOYHBIE CpEeICTBA Kon n nanmenoBanue
1 TunoBsle KOHTPOJIBbHBIE 3aJaHUA U (UJIM) UHBIE MAaTEPUAIIbI, HUHAMKATOpa
HE0O0XOAUMBIE JJIS OLICHKH 3HAHUHM, YMEHUH, HABBIKOB U (MJIH) KOMIIETEHIUU
OMBITA AEATENBHOCTH, XapaKTEPU3YIOIIHUX CPOPMUPOBAHHOCTh
KOMIETEHIMH B NIPOLIECCE OCBOEHUS! TUCLUTIINHBI
1 2 cemecTp N-1 onk-1.
1. Ponp ¢u3uku B pa3BUTUM TEXHUKU MU arpONPOMBIIIIICHHOTO Hcnons3yer
IIPOU3BOJICTBA. OCHOBHBIC 3aKOHBI
2. Kunematnka MarepuaipbHOM TOYKH. KoOOpAMHATHBII METOJ | €CTECTBEHHOHAYYHBIX
ONKCaHus ABWKEHHMU. KuHemaTnueckoe ypaBHEHHE IBWKCHUSA U JUCLUIUIAH IS
olpezessieMble 110 HEMY KHHEMaTHYECKHE XapaKTEPUCTHKH. pelieHus

3. BexropHplii cnoco0 ommcaHUS ~ ABWXKEHUH.  BeKTopsl
MepeMENIeHsl, CKOPOCTH, YCKOPEHHUS. YTJIOBBIE XapaKTEPUCTUKHU
JBUKEHUS TI0 OKPY>KHOCTH.

4. DOnemeHTBl  pENATUBUCTCKOM  MexaHuku.  [locTynatsl
CHEIUaJbHONM  TEOpUH  OTHOCUTEIBHOCTH. I[IpeoOpazoBanus
Jlopenna. Cnoxenue ckopocteid. OTHOCHUTEIBHOCTh JUIMHBI

OTPE3KOB U JUIUTEIILHOCTH BPEMEHHBIX HHTEPBAJIOB.
5. JluHaMuKa MaTEPUAIIBHONW TOYKH U IOCTYIATEIbHOIO JBUKEHUS
TBEpAOro Tena. IIpuHmun oTHocHTENbHOCTH. 3akoHbI HpIOTOHA.
Buner cui.

6. JlnHaMuKa BpallaTeabHOrO ABMXKEHHS. MOMEHT cuiibl. MOMEHT
HMHEpUUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. HepuuanbHble WU HEUHEPIMAIbHBIE CUCTEMBI OTCUéTa. CHIib
MHEPLUU TP PA3IUYHBIX BUIAX ABUKCHUSI.

8. Pabora, MomHOCT M »dHeprus. MexaHudyeckas paboTra u
MOIIHOCTh MpPH MOCTYNAaTeIbHOM M BpAaIATEIbHOM JBUKEHUSX.
Kunernueckas s3Heprust u TeopemMa 0 KHHETUHYECKOM SHEPTUH.

9. KoHcepBaTuBHbIE CWJIBl U MOTEHLIMANIbHAS 3HEprusi. [Ipumepsl
MMOTEHIMATIbHBIX MTOJIEH. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.
10. Mexanunueckue Konebanus. KuHemMaTnka TapMOHHYECKUX
koneOanuii. CrnoxxeHne KojiebaHui. AKYCTHIECKHUE PE30HATOPHI.
11. JIlunamuka rapMoHHUYecKUX KoneOanwii. JuddepeHnmanpHoe
ypaBHEHUE KoJieOaHM. 3aTyxalouiie U BbIHYKIECHHbIE KOJeOaHUs.
Mexanndeckuii pe3oHaHC. MasTHUKH.

12. Mexanuueckue BOJHBI. BonHOBoe ypaBHeHue. Buubl BOJH.
WUnrtepdepenus, audpakuus u aucrnepcuss BoiH. BomHbl u
uHpOpMaIus.

13. OCHOBHBIE MOJOXKEHUSI MOJEKYJIIPHO-KUHETUUECKON TEOPHH.
WUneansubiii raz. OcHoBHoe ypaBHenne MKT wu ypaBHeHue
COCTOSIHUSI UJICATIBHOTO ra3a.

14. ArperatHsie cocTostHUA U (ha30BbIe Iepexoabl. PeanbHble ra3bl.
Cxmwxkenue ra3oB. OcoOeHHOCTH KUIKOTO cocTosiHus. CTpoeHwue
KpucTauioB. JledexTsl KpucTammnaeckoro crpoeHus. [IpoyHocTs u

CTaHJapPTHBIX 33724 B
COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodeccnoHabHOM
JEATeILHOCTH

W-1 ork-s
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
HCCIIeTOBaHUSX
3IEKTPOOOOPYAOBaAHUS
U CPEJICTB
aBTOMAaTH3AINH
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IUTACTUYHOCTb.
15. SBnenuss mnepeHoca. Juddysus, TEmWIONPOBOIHOCTh |
BHYTpEHHEE  TpeHHME. MONEKYIIpHO-KHHETHUECKAasT  TEOpHs
SIBJICHU MEepeHoca.

16. OcHOBBI TEpMOAVNHAMMKH. BHYTpeHHSs HSHEpruss U IEpBOE
Hayajo TepMoauHamMuku. Pabora M Temno€MKocTh Traza Mpu
pa3IMYHBIX IIPOLECCaX.

17. Btopol 3akoH TEpMOAMHAMHKHU. TeIOBbIE HBUTATENU U
xonogunbHbie  MammHbl,  KIIJ[  TemioBeIX  gBurareneii u
CTaTUCTUYECKUH CMBICI BTOPOTO 3aKOHAa TE€PMOJUHAMMKHU.
[Tousitue sHTponuu. TpeTuid 3aKOH TEPMOJMHAMHUKHU. DJIEMEHTHI
OMO’HEPTEeTHKH.

18. DIIEKTPUUYECKU I 3apsi. BsaumogelictBue 3apsI0B.
OnexkTpocTaTuueckoe moje. Bekrop Hampspk€HHOCTH. Pacuér
AJIEKTPOCTATUYECKUX TMOJIEH.

19. Tlorenmman saekTpocTaTHueckoro mois. Pabora 1o
MEPEMENICHUIO 3apsA0B B AJIEKTpocTaTndeckoM noJie. [loreHuman
U TPaJMEHT NOTEHLMaNa. DKBUIIOTEHLINAJIbHBIE IOBEPXHOCTH.

20. BemectBo B 3niekTpuyeckom mnodje. [lonsgpHbie 1 HEnmonsipHbIE
MouteKyJIbl. 1onsgpusanus Au3IeKTpuKoB. BekTop cMmemieHus.

21. IIpoBOJHUKM B 3JIEKTPOCTATUYECKOM IMOJIE€. DIEKTPOEMKOCTD
poBoAHUKOB. KoHeHCaTOpBI.

22.  lTlocrosaHHbI  3JeKTpUyYeckMid  TOK.  3akoH  Owma.
Onextpoasuwxkymas cuna. IlpaBuna Kupxroda wu  pacuérs
AJIEKTPUYECKUX LIETIEH.

23. Knaccuueckass Te€opusi 3JIEKTPONPOBOJHOCTU. BbIBOJ 3akoHa
Owma. IIpupoaa cBepXmpoOBOJUMOCTH.

24. Hocurenu TOKa B pa3M4HbIX IPOBOJHUKAX. DJIIEMEHTHI TEOPUU
anekTponpoBoaHocTh. llomynpoBognuku. [loaynmpoBOoIHUKOBBIE
npubopsl. DneMeHThl (pu3nueckor 3JeKTpOHUKU. KOHTaKTHbIE
SIBJICHUS] B METAJUIAX U NOJYIPOBOJHUKAX.

25. MarnutHoe moisie. B3auMopaeicTBUE 3IEKTPUUYECKUX TOKOB.
Pacuérel MmarauTHbIX noJiel. 3akoH bro-CaBapa-Jlamnaca.

26. MarHutHele  cBoiicTBa  BemiectBa. [lma-, mapa- wu
dbeppomarnetuku.  Jlomensl. DeppuThl.  DIEKTPOMarHUTHBIC
CernapaTopsl B arpOMHXEHEPUH.

27. JleWicTBME€ MAarHUTHOTO TIOJiA HA DJJICKTPUYECKUH TOK U
NBIDKYIIMECS 3apsokeHHble uactunbl. Cuna Ammepa U cuia
Jlopenma. Dddext Xomma. DIeKTpoIBUTaTEIIH.

3aounas popma 00ydeHUs

Ne OueHoYHbIE CPEACTBA Kon n nanmenoBanue

1 TunoBele KOHTPOJIBbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUAIbI, HUHAMKATOpa
HE00XO0/IMMBIE /715 OLICHKH 3HAHUH, YMEHUH, HABBIKOB U (UJIH) OTIbITA KOMIIETCHIINH
NESITeIbHOCTH, XapaKTEPU3YIOLNX C(HOPMHUPOBAHHOCTb KOMIIETEHIIUN

B IIPOLIECCE OCBOEHMSI IUCIIUIIIIMHBI
1 2 cemecTp N-1 onk-1.

1. Ponmp ¢u3uku B pa3BUTUM TEXHUKM M arpoNpOMBIIUIEHHOTO | Vcrmonp3yeT OCHOBHBIE
IIPOU3BO/ICTBA. 3aKOHBI
2. Kunemaruka wmaTtepuanabHOW TOYKH. KoOOpIMHATHBIM METOJ | €CTECTBEHHOHAYUYHBIX
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onucaHusi JBWKeHUU. KuHemMaTmyeckoe ypaBHEHUE IBUKEHUS W
onpenensieMble 0 HeMy KUHEMaTHYECKUE XapaKTEPUCTHUKHU.

3. BekTopHbIii crioco0 onucanus JBMKeHUI. BeKTopbl nepemernienus,
CKOPOCTH, YCKOPEHHs. YTJOBBIE XapaKTEPUCTHKU ABUKEHUSA IIO
OKPY>KHOCTH.

4. DneMeHThl PeNIATUBUCTCKOM MeXaHHWKHU. [locTynaTel crienuaibHON
Teopun oTHocuTenbHOCTH. [IpeoGpaszoBanust Jlopenma. CiokeHue
ckopocTtei. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB M JIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMuKa MaTepUAJIbHOW TOYKM U IOCTYNATEIbHOTO JBHKECHHUS
TBEpAOro Ttena. I[IpuHIMIT OTHOCUTENBLHOCTH. 3akOoHbl HbIOTOHA.
Buner cui.

6. JluHaMuKa BpalllaTebHOTO ABWKEHUS. MOMEHT cwibl. MOMEHT
MHEpIUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. WHepuuanbHble U HEWHEPIUAIbHbIE CHUCTEMBI OTcuéra. CHibl
MHEPLUU TP PA3IUYHBIX BUIAX ABUKCHUSI.

8. Pabora, MomHOCTH ¥ 3HEprusi. Mexanndeckas paboTa ¥ MOIITHOCTD
MpU MOCTYMATEIbHOM W BpalllaTeIbHOM ABMXKEHUSX. KuHeTtnueckas
SHEPIHs U TEOPEMA O KUHETUYECKON YHEPTUU.

9. KoncepBaTuBHbIE CWJIBl U TOTEHLMANIbHAs »Heprus. [Ipumepsl
MMOTEHIMAIbHBIX MOJIEN. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.

10. Mexannueckue Konebanusi. KuHemaTnka TrapMOHMYECKUX
koneOanuii. CrnoxxeHne KojebaHui. AKYCTHIECKHUE PE30HATOPBI.

11. Jlunamuka rapmoHmuyeckux konebanuii. Juddepennumanpaoe
ypaBHEHHE KoyieOaHui. 3aTyxarollle W BBIHYXICHHbIE KOJeOaHUS.
Mexanndeckuil pe3oHaHC. MasTHUKH.

12. Mexannueckue BOJHBI. BomHOBoe ypaBHeHue. Buabl BOJH.
Wntepdepennys, audpakuus W AUCHepcHss BOJH. BoiHbl
nHpopmarnus.

13. OcHOBHBIE MOJOXEHUS MOJIEKYISIPHO-KUHETUUYECKONH TEOPHUH.
Wneanbusiii raz. OcHoBHoe ypaBHeHHe MKT u ypaBHEeHHE COCTOSIHUS
UJealbHOTo Tasa.

14. ArperatHbie cocTosiHUS U (Da3oBbIe Mepexonbl. PeanpHbIC Ta3bl.
Cxwmxenne Ta3oB. OcoOEHHOCTH JKHUAKOTO cocTosiHus. CTpoeHue
KpuctamioB. JlepexkTsl KpucTaumyeckoro crpoeHus. I[IpouHocts u
MJIACTUYHOCTb.

15. SBnenus mepenoca. uddy3us, TemIonpoBOAHOCTh U
BHYTpEHHee TpeHue. MoJIeKyIsspHO-KUHETUYECKAsT TEOpHs SIBICHUI
nepeHoca.

16. OcHOBBI TEpMOAMHAMMKY. BHYTpEHH: SHEPrUs U NEPBOE HAYAIIO
TepMoauHaMUKU. Pabota M TEmIoEMKOCTh raza HpH pa3iIMYHbIX
Iporeccax.

17. Btopol 3akoH TepMOAMHAMUKHU. TernsaoBble [ABUTATENH U
xonogunbHble  MammHbl,  KIIJI  TemnoBBIX — JOBUTATelleil U
CTATUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMoAuHaMukH. [loHAThe
SHTPOIUH. Tperuit 3aKOH TEPMOAUHAMUKHU. DJIEMEHTHI
OMOYHEPTETHKH.

18. DneKTpuYecKui 3apsia. Bsaumopeiicteue 3apsii0OB.
DnekTpocTaTuyeckoe 1moje. Bekrop Hanpssk€éHHOcTH.  Pacuér
ANEKTpOCTaTUYECKUX NoJiel. [ToTeHnnan 31eKTpocTaTH4ecKoro moJs.
PaGora mo mepemelieHuIo 3apAg0B B DJIEKTPOCTATUUYECKOM IOJIE.
[loTeHnman W TrpaJMeHT NOTEHLIMANA. DKBUIOTEHLUHAIbHbBIC

JUCHUITIINH 11
pELICHUS CTaHIaPTHBIX
3a1a4 B COOTBETCTBUU
C HATIPaBJICHHOCTHIO
npodeccnoHaIbHOM
JeATeILHOCTH

WJI-1.omx-s
VYuyacTtByeT B
HKCIEPUMEHTATBHBIX
UCCIIEI0OBAHMSIX
3JIEKTPO00OPYI0BAHUS
U CPENICTB
aBTOMaTH3alUU
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MTOBEPXHOCTH.
19. BemectBo B 3yiekTpuueckom rmose. [lonsipHbie U HemonsipHbie
Moniekysbl.  llomspusamuss  audiekTpukoB. Bektop cmeleHwus.
[IpoBOgHUKKM B  DJIEKTPOCTATUYECKOM  TOJIE.  DIJIEKTPOEMKOCTh
MpoBOIHUKOB. KOHEHCATOPHI.

20. [TocTosiHHBIM AIEKTPUYECKUN TOK. 3aKkoH Owma.
Onexrponasmxkymas cuna. [IpaBuna Kupxropa wu  pacuérsl
AJIEKTPUYECKUX LIETIEH.

21. Knaccuueckas Teopust 3J€KTPOIIpOBOAHOCTH. BriBog 3akoHa OMa.
IIpupona cBepXIpOBOAUMOCTH.

22. Hocutenn TOoka B pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUHU
anekTponpoBoaHocT.  llomynmpoBognuku.  I1omynpoBOIHUKOBBIE
npuOOphl. DJIEeMEHTHl (PU3HUYECKOW AICKTPOHHKH. KoOHTaKTHBIE
SBJICHUS B METaJlJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe mojne. BzauMoaencTBue 3JIEKTPUYECKUX TOKOB.
Pacuérel maruuthbIx nosnei. 3akon buo-Caapa-Jlamnaca.

24. MaruuTHbIE CBOMCTBa BemiecTBa. [[ua-, mapa- u peppomMarHeTuKy.
JIOMEHBL. DeppuUThl. DNEeKTPOMarHuTHbIE cemapatopel B
arpOMHKEHEPUH.

24. JlelicTBU€ MAarHMUTHOTO TIOJs Ha DJIEKTPUYECKUH TOK U
JBIDKYIIKECS 3apsKeHHble yacTullbl. Cuna Amnepa u cuiia Jlopenna.
Dddext Xomra. DIEKTPOABUTATEIH.

[IIkana 1 KpUTEpUH OLICHUBAHMS OTBETA 00Y4YaroLIerocs NpeAcTaBiIeHbl B Tabaue. 3ajada ams
sKk3aMeHa Oepercst u3 Matepuaiion 1.3 @OC PITJ] (Nel - Ne4.)

Ilkana Kpurepuu onennBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TJIyO0OKOe 3HaHHE IPOrpaMMHOTIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOU JIMTEPATYPBHI,
(oTNIMYHO) PEKOMEHI0BAaHHOM IPOrpaMMON JUCLMIUIMHBI, MPaBWIBHOE pELICHUE

3aJ1a4M.

[IOJJHOE€ 3HAaHUE NPOTPAMMHOIO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJIO3HAYUTEIBHBIX OIMMOOK B PEIICHWUW 3aJlayd, WJIH HEIOCTAaTOYHO

IMOJIHOC PACKPBITUC COACPKAaHHUC BOIIPOCA.

3HaHUEC OCHOBHOT'O IIpOIrpaMMHOI'0 Mar€prajia B MUHHMAJIbHOM 06’BCM€,
MOrpCIIHOCTU HCIPHUHIHUIINAJIBHOI'O XapaKTepa B OTBCTC HA 5K3aMCHC U B
PEIICHUHN 3aJa4H.

Ornenka 3
(YIOBIETBOPUTEIBHO)

Onenka 2 npobensl B 3HAHMAX  OCHOBHOI'O  IPOrPaMMHOTO  MarepHala,
(HEey/IOBJIETBOPUTENHHO) | MPUHIMITHAIbHBIE ONTMOKH MPU OTBETE HAa BONPOCHI U B PEIICHUH 3aJJa4H.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa nuctoB OcHoBaHue 11d
Homep P PacmmgpoBka Jlata BHECEHU

BHECECHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIHPOBAaHHBIX U3MCHEHHI ToATHCH H3MCHCHHA




