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PaGouas nporpaMma JMCHHNIKMHBEL «PH3MKa» COCTABIECHA B COOTBETCTBHU C tpeboBaHUAMH
deiepanbHOro rocyIapcTBEHHOro 00pa3oBaTeIbHOTO CTAHAAPTA BBICLIETO obpazoranus (PI'OC BO),
yTBEpIKAEHHOTO MpHKa3oM MunucrepeTsa 06pa3opaHus H HAYKH Poccuitckoit ®eneparuu 23.08.2017
r. Ne 813. PaGoyas nporpamMma npeiHazHaueHa /uis MOATOTOBKY GakasiaBpa Mo HanpaBieHUIO 35.03.06
Arpoumkenepus, HanpaBaeHHoCTh — Opranusanus 06CTy)KUBAHUS TPAHCIIOPTA H JOTHCTHKA B
arponpoMpInLIenHoM Kommuexce. Hactosmas paGouas mporpavMa JTUCLHMIUIMHBL COCTABNCHA B
paMKax ocHOBHOH mpodeccHonanbHON 00pasoBaTe/NbHON TPOrpaMMBI (OIIOIT) um y4uTHIBAeT
ocoBeHHOCTH 0OyueHHs NPH MHKITIO3MBHOM 0Opa30OBaHHM JIHIl C OFPAHMYECHHBIMH BO3MOXHOCTAMH
3nopoBbs (OB3).

CocTaBHTEN b — KAHAUAAT (H3MKO-MaTeMATHIECKHX HayK, JoueHT Huxuume 10.A.

PaGouyas nporpaMma JHCUHIIIHHBI 0OCYyXJeHa Ha 3ace/laHuH kadenpel «MareMaTHyecKue H
€CTECTBEHHOHAYYHbIE JHCIHILTHHBL)
«15» anpens 2022 1. (mpotokosn Nel0).

3ap. kadeapoii «MareMaTHYECKHE U eCTECTBCHHOHAYYHBIC ﬁ
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MCIIMTUTHHED), IOKTOP TEXHHYECKHUX Hayk, mpodeccop E.M. Bacapsirusa

PaGouas mporpaMMa AMCLMIUIMHBL 000peHa METOIMYECKOH —KOMHCCHEH Hucruryra
arpoHKeHEPHH
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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 HanpasieHuto noArotoBku 35.03.06 ArponHkeHepust J0JKeH ObITh MOATOTOBIICH K
peleHnio  3a7ad  MpO(EeCCHOHAIBHOW JESITEIbHOCTH  CIEIYIOUIMX THIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTMYECKUM.

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 QUCHMIIMHBI:

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

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

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

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

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

3HaHHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HayK C MPUMCHCHUCM I/IH(I)OpMaI_[I/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Kona u HaumeHoBaHue
HHmkaTopa ®opmupyembie 3YH
TOCTHXKEHUS
KOMTIETEHITHH
3HAHUA OO0yuaromuiics 10HKeH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUILTUH ((PU3UKHN) IJIsT peIICHHS
WJT-1 on1. CTaHJIapPTHBIX 3a/1a4 B COOTBETCTBUU C HAIIPABIEHHOCTHIO
Vcnomssyer 1poeCCUOHATBHOM AEATENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10_3.1)
€CTECTBEHHOHAYYHBIX
JTUCTUTUTAH TSI YMCHHS OOyyaromuiicst JOJMKEH YMETh: HCIIOIh30BaTh OCHOBHBIC
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 7151
CTaHJIapPTHBIX 33/1a4 B pEIIeHHs CTaHAAPTHBIX 33724 B COOTBETCTBHUH C
COOTBETCTBHUH C HAIpPaBIEHHOCTHIO MPOPECCUOHANBHON AESITETbHOCTH
HaIPaBJIECHHOCTHIO - (b1.0.10-Y.1)
npodeccuoHaIbHON
JeATeNbHOCTH HaBbIKU OOyygarommiicst JTOMKEH BIIAJICTh: HABBIKAMH:
MCIIOJIb30BaHUs 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCHUILTUH ((PU3UKHN) AJIsT peIICHHS
CTaHJIapPTHBIX 3a/1a4 B COOTBETCTBUU C HAIIPABJIEHHOCTHIO
npodecCHOHAEHOM JIeATEIBHOCTH -
(b1.0.10-H.1)




2. Mecro mucuuniauHbl B cTpykrype OIIOIT

Huctunnuaa «®Pu3nKa» OTHOCUTCS K 0053aTebHOM 4YacTH OCHOBHOW MPOo(deCcCHOHATBLHOM
o0pa3oBaTenbHOM MporpaMMbl OakaiaBpuara.

3. O0béM TUCUMIITIMHBI M BUIBI Y4e0HOH padoThl
O6bem auctumuIMHbBl cocTaBisieT 9 3adetHwix eauHull (3ET), 324 akamemuueckux waca.
JlucuuniuHa uzydaercs

- ouHas (hopma oOydeHwus BO 2, 3, 4 cemecTpax.

3.1. Pacnipenesienue o0beMa TUCHUIJIMHBI 110 BUIaM Y4eOHOH padoThI

Bun yueGHOM paboThI KonnuecTBo yacos

KonrakTHasi paborta (Bcero) 150
B Tom uncne:

Jlexuuu (JI) 50
[Tpaktuueckue 3ansatus (I113) 50
JlaGopatopusbie 3anstus (JI3) 50
CamocrositeqbHasi padora odyyawmmxcs (CP) 120
KonTpoJas 54
Hroro 324

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeamM U TeMam

B TOM 4YHCJIIC é
Ne HanMmenoBanwue paszeiia ¥ TeMBI Beero KOHTaKTHAA pa6OTa 8‘
TEMBI pasit 4acoB CP =
JI JI3 113 e
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJniekyssipHast GU3MKa U TEPMOJTMHAMUKA
1.1. | Benenue B pusuky 2 2 - - - X
1.2. | Kunemartuka 18 2 4 10 X
1.3. | dunamuka 22 4 4 4 10 X
2.4. | 3aKOHBI COXpPaHEHUS 20 4 2 4 10 X
15 Mexanunueckue KoneOaHus u 23 4 6 4 9 <
BOJIHBI
L6. DJIEeMEHTBI MoanynﬂpHoﬁ u 20 4 4 4 3 X
CTaTUCTHYECKON (PU3UKU
1.7. | OCHOBBI TEpPMOJIMHAMUKHU 20 4 2 4 10 X
Pa3znen 2. DnexTpuuecTBO U MarHeTU3M
2.1. | DnekTpocraTuka 22 4 4 4 10 X
IlocTOosIHHEBIHN TOK,
2.2. | DIEKTPUYECKHUE LIETH U 22 4 4 4 10 X
MaTepHuabl




B TOM YHCJIC é
Ne Bcero KOHTaKTHasl paboTa g
TeMBbI HamMmenoBanme pas3aciia u TEMBI 4acoB CP E
JI JI3 113 e
1 2 3 4 5 6 7 8
23, [TocTostHHOE MarHuTHOE 2 4 4 4 10 X
oJie
54, DJIEKTPOMArHuTHbBIE 20 4 4 4 3 X
KoJ1e0aHUs U BOJIHBI
Paznen 3. OnTuka u atomHast pu3uKa
31 ['eomeTpuyeckas u BOJTHOBAs 20 ) 6 4 3 X
ONTHKA
3.2. | KBanroBas ¢usuka 11 2 2 2 5 X
33, @du3ukKa aTomMa U JIEMEHTHI 13 2 4 2 5 X
(hbU3UKH TBEPJOTO TeJIa
3.4. | Snepnas ¢pusnka 11 2 2 2 5 X
3.5. | ®usmnyeckas KapTUHA MHUpa 4 2 - - 2 X
KoHTposb 54 X X X X 54
O61ast TpyA0EMKOCTh 324 50 50 50 120 54

4. CTpyKTYpa M coiep:KaHue JMCUMIIMHBI, BKIIYAKIIee NPAKTHYECKYI0 TOAT0TOBKY

[lpakTuyeckas MOATOTOBKA MPH peaTU3aliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILINH
(Momyrneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJa0OPaTOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATEIBHOCTH, NPEIYCMATPUBAIONIAX YYacTHE
06yqafomuxc;1 B BBITIOJTHEHUHU OTACIIBbHBIX 3JIEMEHTOB pa60T, CBsA3aHHBIX C 6yI[y1L[CI>'I
npoeCCHOHATTLHON IEATENEHOCTHIO.

HpaKTI/I‘-IeCKa}I IIOATrOTOBKAa MOKET BKIIKOUATH B CC6$I OTACIBHBIC 3aHATHA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpHUBAIOT Tiepenady ydeOHOW HMH(pOpMaIHUH OO0YyJaronuMcs, HEOOXOIUMOW st
MOCTIeIYIOIIETO BHIIOJIHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyayliel npodecCuOHATbHON AeATEIbHOCTHIO.

4.1 ConepxxaHue Q¥ CHUIITHHBI

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

BBenenue

[Ipeamer ¢usuku. Brinaa poccuilckux ydeHbIX B pa3BuThe pusuku. Metos mo3HaHus B (PU3MKe.
OkcnepuMeHTHI U Teopur. Pons MmaTematku. @usnyeckue 3akonsl. [Tonstue dakra B puszuke. Monenu.
[Ipsimbie 1 oOpaTHBIC 3a1aun Hu3uku. PazMepHOCTH (HU3HUECKUX BEITMYHMH.

Kunemaruka

JIBmxeHre Kak TiaBHas ¢opMa cymiecTBoBaHus Marepuu. IIpoctpancTBo m Bpems. CriocoObl
OIHMCAHUsS COCTOSHUS Tela U CUCTeMBI Tell. CUCTEMBI 0OTCUYEeTa U KOOpAUHAT. POIIb M MPUHITUIIBI BEIOOpA
cucteM KoopauHaT. CremneHu cBOOOABI, HHBapUAHTHBIE CBOICTBa 4YHWCIA CTENEHEH CBOOOJBI.
TpexMepHOE U MHOTOMEpPHOE MPOCTpAHCTBA. MaTepuaabHas TOUKa U PaclpOCTPAHEHUE 3TON MOJIEIN
Ha MHOTOMEpHBIN ciiydail. TpaekTopusi 1 MUpPOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npou3BoHbIe. [locTynarensHoe v BpanaTeibHOE ABUKEHUSI KaK OCHOBHBIE BU/IbI IBHXKCHHI. YTJIOBbIE
CKOpPOCTb U YCKOPEHHME, HOPMaJIbHOE M TAaHIE€HUMAJIbHOE YCKOpeHHus. CKOpPOCTh W YCKOPEHHE B
MHOTOMEpPHOM TpocTpaHCcTBe. MHepiuanbHble CUCTEMBI U PABHOIMPABHOCTh MOKOSI M1 PAaBHOMEPHOTO
PSMOTMHEHHOTO NBrOKeHMs. [TocTynmaT o mOCTOSHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIUHBI MPU OOJNBIIUX CKOPOCTSX OTHOCHTEIHHBIX IBIKEHUN MHEPIUATHHBIX
cucteM. [IpeoOpazoBanmsi JlopeHIla W PEIATHUBUCTCKOE CJIOXKEHHE CKopocTeil. MHTepBam Mexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.



JIunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u Bropoil 3akoHbl HeroTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIBHBIX YCIOBHW, NPUHLIMN AeTepMHHM3MA. [IpuMepsl pelieHus ypaBHEHUH JBHUKEHUS.
JIBr>KeHUEe Ten B MOJIe CHJI TATOTEHUS, SIBJICHWE HEBECOMOCTH B CIYTHHKaX. JlMHaMMKa CHEASIIUX
cucteMm. UMnyJibC, 3aKOH COXpAHEHUS UMITYJIbCA ISl MEXaHUYECKOUW CUCTEMBI, TpETUi 3aKoH HproTOHA.
B3aumopneiicteue Ten wuyepes mosie. OOmas (GopMynupoBKa 3aKOHA COXPAaHEHHMS HMITYJIbCA.
Kunernyeckast sHeprust MaTepuaaIbHOM TOUKH, CBSA3b €€ C KOMIIOHEHTaMH BeKTOpa uMItyibca. Pabora u
MOTEHIMaabHas dHeprus. Pabora mepemenieHrus MaTepuaibHONW TOYKH IO KPUBOJIMHEHHOMY ITyTH.
[loTeHumaneHple  CWJIBI, BBEICHUE IMOHATHA I[OTEHUWAada g B3aWMOJCHCTBYIOLIMX  TEll
[TorennmanbHas QyHKIHS, TOTCHIIMATBHAS MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHIIBI M MOTCHIIHAIBLHOM
¢byuknun. [loTeHnuanpHas siMa U yCIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CUCTEMbl B3aMMOJICUCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHimn
MJIOTHEHIIIEH YMaKOBKH M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (popMm kpuctamwioB. KoHdopmarmoHHbBIH
aHaiau3 MoJieKyJl. MoMeHT cuiibl. JlnHaMuKa BpalieHUsl TOYKU U TeJla BOKPYT MTOCTOSIHHOM OCH, TOHSITHE
O MOMEHTE MHEPLMH MaTEepPUAJIbHOW TOYKHM M TeNa. YPaBHEHHE JIBH)KEHHs BPAIAIOIIETOCS BOKPYT
HENOJBWXHOM OCH Tena. MOMEHT UMITYJbCa, CBSI3b €r0 KOMIIOHEHT C KHUHETHUYECKOM HHEpPrueu
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tejla MpPU MEPEHOCE OCH BpallleHHdA. [ 1aBHbIE MOMEHTHI
HMHEPIUU U YCTOMYUBOCTD BpaIeHUs TeJl. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa TeJla U CUCTEMBI TEl.
Oco0eHHOCTH KOHCTPYKIIMHU BEpPTOIETOB. [ Mpockonbl 1 ux npuMmenenue. LlenTp Mace u ypaBHeHHE €ro
NBIKeHUs. Pa3zjenieHne MOCTyNMaTeNbHbIX M BpallaTelIbHbIX JABMXKEHUH TBepaoro tena. Ilapa cui.
Cucrema ypaBHEHUH I IBHUKEHUS TBEPAOIO TEJIA U €r0 KUHETUYECKAasi SHEPTUsl. 3aKOH COXPAHECHMS
SHEPTUU U €T0 CBA3b C PABHOMEPHOCTHIO TEUEHHS BpEMEHHU. J[BI)KEHNE CUCTEM CO MHOTMMHU CTENEHSIMU
cBoOob1. dyHk1ms Jlarpamxka u ypaBHeHus Jlarpamka. [IpuHIIUIT HaUMEHBIIIETO TEHCTBUS.

JAuHaMuka 00J1bIIMX CKOPOCTE

[Ipuntun oTHOcHUTENnbHOCTH B ¢u3uke. PenstuBucrckuii ummynsc. [IpeoOpa3oBanue sHEpruu-
nMIrynbca. Macca U ee CBA3b € 3HEprueu Mmokos. Macca ClI0KHOU CUCTEMBI U €€ CBSA3b C DHEprueu
B3auMoOJIeHCTBUS 4acTel. HeammutuBHOCTh Maccel. Jledexkt maccel m sHepretuka. KuHeTmdueckas
JHEPIUs B PEISATUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JBUKECHUS MATEPUATIbHON TOYKU B PEIIATUBUCTCKON
MEXaHUKe. [[B)KeHne MaTepHaibHOM TOUKHU MO IEMCTBUEM MOCTOSIHHOM CHiibl. CKOpOCTh CBETa KaK
IIpEeACIIbHAsT CKOPOCThb. YacTHUIbl C HYJIEBOW MaccOW NOKOs. IIpMHIUIT SKBUBAJIEHTHOCTU U TEOPUS
MIPOUCXOKACHHS CUII BCEMUPHOTO TATOTEHUS.

Kosie0anus u BOJIHBI

Konebanuss kak dacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSIBJICHUS KoJjcOaHWil. YpaBHEHHE
JIBUKCHUSI IPYKUHHOTO MasiTHUKA U ero pemeHue. ['apMoHnueckoe KoaebaHue u ero XapakTepUCTHKH.
VYpaBHeHHE OBUKEHUS (PU3NYECKOTO0 MAaATHUKA U €ro peuieHre, MaTeMaTHUYeCKU MasgTHUK. DHEPrus
rapMOHUYECKUX KoJieOaHuil. BoIHyX/IeHHBbIE KoJieOaHUsT W SBJICHHE pe30oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokosieOanusi.  [lpumepbl  MpoOsIBICHUS  PE30HAHCHBIX U
aBTOKOJICOATEIHHBIX SIBJICHUN B JKMBBIX OpPraHU3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEPruud B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIOMEPEUYHbIC W MPOJOJIBbHBIE BOJIHBI, (DPOHT BOJHBI, TUIOCKHE U chepudeckue
BOJIHBI. AHAJIMTUYECKAs 3aMuCh Oeryiei BoaHbl. BomHOBOe ypaBHeHue. [lepenoc sHeprun Oerymieit
BotHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKK BONH. MHTepdepeHius BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. YCJIOBHS IMOSBICHHS MAaKCUMyMOB U MUHUMYMOB. ClOKEHHE
KpyroBeix u chepudecknx BoyH. [locTpoenue (ppoHTa BONHEI 1O mMpuHIUNY | 1oireHca, moBeAcHHE
(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMIICHUS BOJIH Ha IPAaHHUILIEC ABYX cpel Ha ocHOoBe npuHuuna depma. [punnun depma kak
YacTHBIN cllydail 0oOIIero mpuHIWIAa MUHUMakca. [losiBieHne OTpa)XeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CJI0KEHUE BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. [lepexomHoe cocTosiHMe U BpeMs
penakcauuu. CBsI3p JJIMH CTOSYMX BOJIH C pa3MepaMHu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PU3UKH



MuKpOCKONIMYECKHE U MAKPOCKOIIMYECKUE SBICHUA. VeanbHbIi ra3 Kak CTaTUCTUYECKasi CHCTEMA
MHOTHX 4acTull. /laBieHue, 06beM 1 TeMIiepaTypa raza Kak 0000IEHHbIE XapaKTEPUCTUKU COCTOSIHUS
ra3a. PaBHOBeCHbIC M HEPAaBHOBECHbIE COCTOAHHUA rasza. OOpaTuMble M HEOOpaTHMbIE IPOLECCHI.
Jlnarpamma aaBieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, 0OOOIIEHHBIN ra30BbIi 3aKOH
(YpaBHEHHE COCTOSIHUS MJI€AJIBHOTO Ta3a). BeIBOJ ypaBHEHUS COCTOSIHMSI UI€AIBHOTO ra3a Ha OCHOBE
KUHETHYECKUX MpeacraBicHuid. OU3NYECKUN CMBICI TMOHATHS TEPMOAMHAMUYECKOW TEMIIEpPaTypBhl.
Pacnipenenenne »Heprum mo creneHsM cBoOoawsl. Pacnpenenenus MaxkcBemia u Bosibiimana,
6apomerpuueckas gopmyna. HepaBHoBecHsie mpoueccol. duddysus, auddysus uepes meMmOpaHsbl,
OCMOC, OCMOTHYECKOE [JaBICHHE U €r0 POJb B JKU3HEACATEIBHOCTH pacTeHHWil. Teruionepenada.
Buytpennee  TpeHue.  BrplpaxkeHMe =~ HEpaBHOBECHBIX  IPOIECCOB  yepe3  00OOIIEeHHBIE
TepMmouHamuueckue cuiibl. CooTHoleHne B3auMHocTu OHcarepa. PeanbHbie rasel, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE HM30TEPMBI, CHXKIKEHHE Ta30B. QDuykTyaluu H
camMoopraHu3anys npu (pa3oBoM Hepexojae raz-XuakocTb. JKUAKOCTH, MOBEPXHOCTHOE HATSKEHHE B
KHUAKOCTAX, OXJIAKIACHHE >KUIAKOCTH INpPU HCHAPEHUHU, TEPMOPETYJISALUs PACTEHUH M JKUBOTHBIX.
CmMmauuBarolyie 1 HecMadyMBaroLye xkuakocTd. Kanwsipusle siBnenus, popmyna Jlamiaca.

DJIeMeHTBI TePMOJAMHAMHUKH

IlepBoe HauaI0 TEPMOAMHAMUKH, U30IPOLIECCHI, aANA0ATHIECKUI TPOLIECC, OXIAKICHUE I'a30B IIPU
annabaTHYecKoM pacIlMpEeHUH U MOIydYeHHe HU3KUX Temreparyp. YpaBHeHue [lyaccoHna u ero BBIBOI.
Knaccudeckas Teopus TEII0EMKOCTEH, IPUYMHBI OTKJIOHEHUS PeaIbHbBIX TEIUIOEMKOCTEH Kak (yHKIIUN
TEeMIepaTypbl OT pe3yJabTaToOB KJIAacCHUECKOW Teopuu. PaboTa uaeanbHOro rasza B pa3iIUyHBIX
nporneccax. OOparuMele U HeoOpaTumble LUKIBL. TernoBele MamuHbl ¥ UK KapHo, BTopoe Havano
TepMOAMHAMHUKU. KOMIpECCHOHHBIE XOJIOAMIBHUKA U TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
TepMOJIMHAMUYECKUN ToTeHIual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMM KaKk TEPMOJMHAMUYECKOro TmoTeHIuana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMHM HUCANBHOTO raza. CTaTUCTUYECKOE TOJIKOBAHUE SHTPOIHUH. DHTPOIUS U CTCIICHb
BbIpOKAeHUs cucteMbl. Dopmyna boipumana. DuTponus u uHpopmanus. Bo3pacranue suTponuu npu
HEOOpaTUMBIX MPOLECCaX Ha MPHUMEpE BBHIPABHUBAHMS TEMIEPATYpPhl JABYX HAaXOISIIUXCS B KOHTAKTE
HarpeThIX TeJ U IPU BIpaBHUBAHUY JJaBJICHUN B IBYX 4acTsAX cocy/a ¢ ra3oM. [IepBoe u BTopoe Hauana
TEPMOJMHAMUKH, U >KHUBble OpraHu3Mbl. IloHATHE O TepMOAMHAMUKE HEOOpAaTHMBIX IPOLECCOB U
OTKPBITBIX CUCTEM. DHTPOIINS B CUCTEME OPTraHU3M - OKpYyXkatomias cpena. I[pon3BoacTBo 3HTpONUH B
HEpaBHOBECHOU cpegie u Teopema [Ipuroxuna.

Pa3nes 2. DiieKTpU4ecTBO 1 MATHETU3M

DJIEKTPUYECKHEe U MATHUTHBIE BJICHHUS

IlonaTHe O mOJIAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEpUCTUKU BEKTOPHBIX IOJICH:
HaIpPSDKEHHOCTb, MOTOK, LUPKYJISLMSA, CHIOBBIE JIMHUU BEKTOpPHOro mnoss. Cynepno3uuus moJeH,
3aps/bl, 3aKOH COXPAHEHNUS 3apsI0B.

B3anmopaeiicTBre HENMOABMKHBIX M ABMKYIIMXCS 3apsaa0oB, ODU3NYECKUN CMBICIT MATHUTHOTO TOJIA.
ITone Toueunoro 3apsina (3akoH Kynona) u cucreMsl 3apsiioB. [lone nunoss. DnekTpocTaTH4ecKoe 1oJie
MOJICKYJIBI U XUMUYeckrue peakunu. MHTErpansHas ¢opma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHEe MakcBemia). BbiBox QGopMmyn I HAOpsSHKEHHOCTH  AJIEKTPOCTATUYECKUX — IOJIEH
3apsDKEHHOr0 MPSIMOrO MPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM I10JI€, TIOHATHE NTOTeHIIMaIa. Bropoe ypaBHeHne MakcBeinia Juis 3JIEKTPOCTaTUKH
B MHTErpajJbHOW (opme. DiekTpuyeckas €MKOCTb OJHOIO0 MPOBOJHMKA M JABYX IPOBOJHMKOB,
KOHJIEHCATOPBbI, paboTa Mo 3apsiike KOHASHCATOPOB. DHEPIUs AEKTPOCTATUIECKOro noJjst. Vi3MeHneHue
HAIPSDKEHHOCTH BJIEKTPUYECKOTO TOJIS TP BBEACHUH IUAJIEKTPUKA, MOJSPU3YEMOCTD IUIICKTPUKA,
IUBJIEKTPUUECKAsl IPOHULIAEMOCTh. M3MeHeHne AUAIeKTPUUECKON MPOHUIIAEMOCTH MIPU XUMUYECKUX
pEaKIMIX U MCIOJIb30BaHUE 3TOro 3 dekTa. DIeKTpudeckoe 1moie B npoBoaHuKax. [lonsarue o Toke
MIPOBOJIMMOCTH, BEKTOp TOKa M cHia Toka, tuddepennumansuas gopma 3akona Oma. IlepBoe npaBuiio
Kupxroga. IlpuunHa nosBiIeHUs JIEKTPUUECKOTO TOKA B MPOBOAHUKE, (PU3NYECKUN CMBICI MOHATUS
CTOPOHHHX 3JIEKTpUYECKUX cui. BeiBon 3akona Oma g Beeit nenu. Bropoe mpaBmiio Kupxroda.
MaruuTtHoe moje HpSAMOro TOKa, OOBSCHEHHWE €ro IMOSIBJICHUS Ha OCHOBAaHMU PEJATUBUCTCKHX
npeacrasieHuil. HTerpanbHble ypaBHeHUs: MakcBesnia AJI IOCTOSHHBIX MarHUTHBIX 1oJel. [Ipumepst
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BBIUMCIICHUSI  HANPSKEHHOCTEM  MarHuTocTaTH4Yeckux mnojed. 3akoH  buo-CaBapa-Jlamnaca.
B3aumoneiictBue nosneit u 3apsaaoB (Toko). @opmyna JlopeHna 1uist CUIIbl, TEHCTBYIOIIEN Ha 3apsy CO
CTOPOHBI JJIEKTPUYECKOTO M MAarHUTHOro mnojei. [IpmHuun aedcTBus Macc-CHEKTPOMETPOB M HX
NPUMEHEHUS B XUMHH. MHIYKIMOHHBIE SBJICHUS, TpaHC(HOpMATOpbl, (U3NYECKUE NPUHIMIBI HX
nercTBusA. OJKcTpaToku. [lonHas cuctemMa MHTErpalibHBIX ypaBHeHUM MakcBemia. CMBICT YICHOB
CUCTEMBI YpaBHEHU MakcBesuia, ONUCHIBAIOIINX SIBJIICHUS, CBSI3aHHBIE C N3MEHEHUSIMU DJIEKTPUUYECKUX
Y MarHUTHBIX BEJIWYUH BO BpEMEHH. B3aMMOCBA3b MIEKTPUYECKUX U MAarHUTHBIX IIEPEMEHHBIX I0JICH,
AJIEKTPOMAarHUTHOE NoJie U u3nydenue. Ilons amxymmxcs 3apsanaos. M3nydyeHue 31eKTpoMarHuTHOTo
II0JI1 HEPABHOMEPHO ABWKYIIMMCA 3apsaaoM. «Ilapagokc» atoma.

Pa3nea 3. OnTuka u aroMHast pusnka

DJIEKTPOMATHUTHOE U3JIy4eHHe H ONTHKA

CB00OO/IHOE AIIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHUE B BUJAE DJIEKTPOMArHUTHOIN BOJIHBL
ITonepe4HOCTh IMEKTPOMArHUTHBIX BOJH. CKOPOCTH PaclpOCTpaHEHMs DJIEKTPOMATHUTHBIX BOJIH H
crniocoObl ee nu3mepenus. llkana snekTpoMarHuTHBIX BOJIH. CriocoObl reHepaluy U UCIOb30BaHUE B
HayKe ¥ TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJHOBOM Teopueil cBeta. VHTepdepeHIus cBera, yCIoBUs MOSIBICHUS
CTaTU4ECKON HHTEpQEPEeHIIMOHHON KapTHHBI, MHTEp(EpeHUUs NpU pas3feleHUHd (QPOHTA BOJIHBI,
MIPOCBETICHUE ONTUKU, UHTEP(EpOMETphl U MX HcHoib3oBaHue. Pypbe-criekTpoMmeTpsl. [lonaTue o
ronorpapuu. Jdudpakuus, nudppaxkuus Ha mend. DoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH M CBS3b
pasmepa IuPAKIMOHHOTO TMATHA C pa3MepaMu peduieKTopoB. OCOOEHHOCTH OpraHU3aLH
PaINOIOKAIIMOHHON CITYKOBbl. YCIIOBUS TEpeXxoJia OT BOJIHOBOW ONTHKH K T€OMETPUUYECKON. 3OHBI
@penensi, 30HHas wiacTuHKa Openens Kak GOKycUpyromuid eMeHT. JIudpakinonnas pemerka KaK
IUCTIEPTUPYIONIasl CUCTeMa. AHallM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxuus,
noHsaTue 00 00paTHBIX AM(PAKIIMOHHBIX 33a7auaX, PEHTTEHOCTPYKTYPHBII aHAlU3 M €ro 0COOCHHOCTH
MPUMEHUTETIFHO K OuojornueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JIHK u PHK.
JudpakiimoHHbIN Tpees pa3pearoneii criocOOHOCTH ONTUYECKUX TPHOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ieiIeHUe SHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapakTep B3aUMOACWUCTBUS CBETa W BemiecTBa. Jlucnepcus, KiIacCu4eckoe 00bsICHEHHE
3aBUCUMOCTH KO3(Q(UIMEHTa NPENOMIICHUS CBETa OT JUIMHBI BOJHBI IAJAIOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4elpeoOMIIEHHUS, NTOJISIpU3aliis CBETa KpucTaulaMu. [1o1spr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, WCIIOIB30BAHUE SIBICHHWS BpALICHMWS IUIOCKOCTH TOJSpU3ALMA B
MoJeKyJsipHOM Ononorun. @orodddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHuid, 00bSICHUMBIX €
KBAaHTOBOM TOYKH 3PEHHUS, MHUKPOCKOIIMYECKOE M MAaKPOCKOIINYECKOE B ONTHKE. J[BOMCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOIICHHUS CBETA, MOHATHE O HETMHEHHBIX 3((ekrax. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCHUMOCTb OCBEILEHHOCTH OT BHUJA
OCBETHUTEIIEH.

KBanToBas ¢usuka. ®uznka aToMa u 3JIeMeHThI (PM3MKH TBEPAOIo TeJia

OcobeHHOCTH TOBENEHUA MHUKpouacTUll. IIpuHIMIBI oOmMcaHus MOBENEHHsS MMKPOYACTHIL,
BOJIHOBass (DYHKIIMsI, COOTHOIICHHE HeompeaeiaeHHocTed, BonHa nae bpoitng. Iloctynater Bopa.
VYpaBuenue lllpeaunrepa (BpeMeHHOE U CTALIMOHAPHOE), PU3NUECKUI CMBICI BXOASIINX B HETO YJIEHOB.
Pemenue cranmonapHoro ypaBHeHus lllpeaunrepa [uisi yacTHIbl B OJHOMEPHOM IOTEHIMAIBHOM
AIUKE W YaCTHIBI Ha OKPYXXHOCTU. YCIIOBHS IOSIBJICHMS KBAHTOBBIX SIBICHUH. BnusHue maccel u
00JIaCTH JIOKANIM3alUU YacTull. J[ByMepHasi HOTEHIMAIbHAS sIMA, BHIPOJKJICHUE KBAHTOBBIX COCTOSIHUIN
U CHATHUE BbIpOKJeHUA. [loTeHIInanbHas sMa KOHEYHOM IITyOMHBI U BIMSHUE €€ ITyOUHBI U IIMPUHBI HA
YPOBHM BSHEPruM YacTULbl. BO3MOXHOCTH JIOKaIM3alMM YacTHULBI B IPOCTPAHCTBE. TyHHEIBHBIN
3¢ dexT. 3anonHeHue ypoBHeW M npuHuun Ilaynu, mosHas sHEprus COBOKYIMHOCTH 3JIEKTPOHOB B
KBAaHTOBOM CHUCTEME. YPOBHM OJHEPIMM B aTOM€ BOAOPOJA, IMEPEXOAbl MEXAY YPOBHSAMH.
NuauBUyaTbHOCTh CIEKTPOB aTOMOB W 3MHUCCHOHHBIM CHEKTpalbHbIM aHaidu3. Meramiudyeckas
MOJIENIb MOJIEKYJIbl U OOBSICHEHHE KOpPPENSIUH IBETHOCTH BemecTBa M 3(pdekra conpsKeHus
XMMHMYECKHUX CBA3CH B MoyeKynax. HopmanbHas M MHBEpCHas 3aCEICHHOCTb KBAHTOBBIX COCTOSTHHM.
[Tornomenue, CHOHTaHHOE W BbIHYXJIeHHOe wu3nydeHus. Koadduuumentsr Diinmreiina. P@opmyna
[Inanka. Ycunenue cBera nIpy NPOXOKICHUH Yepe3 HHBEPCHO 3aceleHHyIo cpeny. [lonsaTue o nasepax.

9



duznueckas NpupoJia XUMHUYECKON CBSI3H. DIEKTPOHHOE CTPOECHHWE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TIOSBJICHUS TPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHimn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpaleHle B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
pCaKknugx. I[BI/I)KGHI/IC YaCTHULl B MHOTOATOMHBIX MOJICKYJIaX W BUJbI MOJIGKy.HHpHOﬁ CIICKTPOCKOIINH.
CuMMeTpusi MOJIEKYJ U MOSIBJICHUE MPaBUi 0TOOpA.

DoTOXMMHUUECKHE pcakiuun U OC06CHHOCTI/I IIOTCHIIMAJIbHBIX HOBerHOCTCﬁ OCHOBHBIX H
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMI B MoJjekynax. Pacman monexkyn mpu (oToBO30YXKIECHUSX.
@dwusuyeckass npupona ¢orocuHTe3a. TpaHcmopT sHepruu npu (porocuHTe3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAIUIOB. 3allOJIHEHHBIE M HE3aNOJHEHHbIE 30HBI. YPOBEHb Depmu.
[TpoBOIHUKH, TTOJIYTIPOBOAHUKH U TUAIEKTPUKH. OCOOEHHOCTh MPOBOIUMOCTH B MOJTYIIPOBOIHUKAX.

Anepuas pusuka

CucremaTKa 3J1€MEHTAapHBIX YacTUL. 3aKOHbBI B3aMMOIIPEBPALICHUM YacTUll, SAEPHbIE pPEaKLUH,
nedext maccol. CTpoeHue siaep, AAepHbIe CUJIbl, YCTOWYUBBIE U HEYCTOWYHUBBIE SApa, €CTECTBEHHAs U

HCKYCCTBEHHAas PagUOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnazna. [TpuHLIMIIBL
paZlMOaKTUBALMOHHOIO aHanu3a. «MedeHble» arombl B Ouosioruu. IlyTw mcnonb30BaHUsS sIEpPHOM
JHEPTUHU.

Pu3znyeckas KAPTHHA MHPA

[Tonsitue 00 »Bomonu B (u3uke, OWOJOTMM MW JPYruxX Haykax. [IpOTHBOIMOJIOXKHOCTH
HaNpaBICHHOCTEH 3TUX HBOJIOIMOHHBIX MporieccoB. [1yTu npeo1oneHust MpoTHBOPEUus.

Bpewms B knaccuueckom Mupe. Poib neprognueckux U HeepruoJuueCcKUX MPUPOAHBIX MPOIIECCOB
B (opMHUpPOBaHMH TIOHATHS BpeMeHH. VHBapHMAaHTHOCTh MPOCTEUINX (U3MUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHHU. HepaBHOBECHBIE TPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpensl BpemeHH. Ponb cimydaiiHeix (hakTopoB B (hOpMHpOBAaHMU CTpenbl BpeMeHU. DIyKTyaruw,
MOSIBJICHUE CaMOOpraHU3allid B  OTKPBITBIX CHUCTeMax M IepepactaHue (QUIyKTyaluu B
Makpockonuueckuii 3ddexr. Ponp Oudypkanuii. IloBeneHue SHTPONMMH B OTKPBITBIX CHCTEMAaX.
[IpuHIIUTT TOTIOTHUTEILHOCTH M €T0 BCEOOIIHOCTh. Vcronp30BaHne MoJienei siBJeHU U 0ObEKTOB B
mpolecce MO3HaHMs KaK CIeACTBHE MPUHIUIA JONoTHUTENbHOCTH. OOpaTHbIe 3a7a9, CyOhEKTUBHBIH
daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMIA J0Ka3aTeIbHOCTH B Hayke. llpuHuun
COOTBETCTBHSI, HAOI0OaeMble U HEHAOII0JaeMble BETMYUHBI B pu3uke. TpeboBaHus K GOPMUPOBAHUIO
¢buzmveckux Teopuil. PacmupeHHoe TOHMMaHWe TpHHIMNA aerepmMuHu3Ma. CiydailHoe U
3aKOHOMEPHOE B MPHUPOJIE U MPeIeNbl IPUMEHUMOCTH HAYYHOT0 NMPOrHo3a. HaydHslil mporuo3 B Hayke
00 obmecTBe. Pusnka u kubepHerruka. Crensmue CUCTEMBI U yIIpaBJIeHHUE.

4.2. Cogepxanue JeKuui

¢u3uKka Kak KyJabTypa HAOMIOACHUH, MOJAEIMPOBAHUS, SKCIEPUMEHTAIHHOTO
UCCJIEIOBAHMSI U KOJIMYECTBEHHOTO IMPOTHO3UPOBAHUS SIBICHUN mHpupojsl. Poib
¢U3UKM B Pa3BUTUM TEXHUKH M arpoNpOMBIIUIEHHOTO MpPOU3BOJACTBA. Bximan
POCCHUICKHMX YYeHBIX B pa3ButHe ¢Gu3nku. KuHemaTnka MaTepHaIbHOW TOYKH.
KoopaunatHeiii meton omnucanus ABWxkeHud. KuHematmueckoe ypaBHEHUE
JBUKCHHSI M ONPEIeNIIeMbIE 110 HEeMY KHHEMaTHYECKUE XapaKTEPUCTUKH.

g s
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H/H c s = =
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1. | DBomronust ¥ COBpeMEHHbIC MoAenu (puznueckord kapTuHbl Mupa. CoBpeMeHHas | 2 +
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Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas

IIOATrOTOBKA

BektopHblii crmocob onucaHus IBM)KEHUH. BekTopbl mepeMerneHusi, CKOpOCTH,
YCKOpEHUs. YTIIOBBIE XapAKTECPUCTUKH JBMKECHUSA II0 OKPYKXHOCTHU. DIEMEHTBI
PEIATUBUCTCKON MeXaHMKU. IlocTynaTel cienuaJbHOW TE€OPUM OTHOCUTEIBHOCTH.
[IpeoOpazoBanmst Jlopenna. CnoxkeHue ckopocteid. OTHOCHUTETBHOCTh JJIMHBI
OTPE3KOB U JUIMTEIILHOCTU BPEMEHHBIX HHTEPBAJIOB.

_.|_

JlvHamuKka mMaTepuarbHOW TOYKH M MOCTYNATEIbHOTO JIBH)KEHHUS TBEPIOrO TeJa.
[Ipunuun orHocuTenbHOCTU. 3akoHbl Hplorona. Bunel cun.  /JIunamuka
BpaIllaTEeIbHOTO JBM>KEHUA. MOMEHT criibl. MOMEHT MHEPIIUHU. 3aKOHBI COXPAHEHUS
MMITyJbCa U MOMEHTAa uUMIyJibca. MHepuHanbHble U HEUHEPLMAIbHBIE CUCTEMBbI
otcyéTta. CHIIbl MHEPIIMU TIPU PA3JTUYHBIX BUJAX IBUKCHHUS.

Pabora, momHocTe W dHeprus. MexaHudeckas paboTa M MOIIHOCTh MpU
IIOCTYNATEIbHOM M BpalllaTeIbHOM JBMKeHUsIX. KuHeTHueckas sHeprus u TeopeMa
0 KMUHETUYECKOU DHEPIHUU.

KoHcepBaTuBHbBIE CHIIBI M NOTEHLUAlbHas dHeprus. lIpumepsl MOTEHLIMANTBHBIX
noJiei. 3aKOH COXpaHEHUs! SHEPTUU B MEXAHUKE.

Mexanuueckue konebanusi. Kunemaruka rapmMoHudeckux kojeOanuii. CrnoxeHue
KoJieOaHuil. AKYCTHYECKHE PE30HATOPHI.

JlunamMuka rapMoHMYeckux — kojeOanumii. uddepenumanbHoe  ypaBHEHHE
KoJieOaHmil. 3aTyxarolye U BBIHY)KICHHbIE KoJieOaHuss. MeXaHnueCKHil pe30HaHC.
MasTHuKwu.

Mexanudeckue BOJHBI. BomHOBoe ypaBHeHue. Bunbel BoiH. WHTepdepenius,
Judpakuus ¥ gucnepcus BoJH. BoiHbl 1 nHpopManus.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUUECKON Teopuu. MneanbHblil ras.
OcHoBHoe ypaBHeHHEe MKT u ypaBHEeHUE COCTOSIHHS MIEATBLHOIO rasa.

ArperaTtHble cocTosiHUS U (pa3oBbie nepexoibl. PeanbHble razpl. CoknKeHHE ra30B.
OcobenHoctn  xkuukoro  cocrosiuusg. CrtpoeHune  kpuctamioB.  JledexTsr
KPUCTAJUIMYECKOro cTpoeHus. [IpOYHOCTh U INIACTUYHOCTD.

SBnenus nepenoca. [uddysus, TENIONpPOBOIHOCTE M BHYTPEHHEE TpPEHHE.
MonekyJIsipHO-KHHETUYECKAasi TEOPUS SIBJICHUH IIEpEeHOCa.

10.

OCHOBBI TEPMOAMHAMUKA. BHYTpEHHSIS1 HEPT U U IEPBOE HAYAJTI0 TEPMOAUHAMUKH.
PabGora m TemnoéMKOCTh ra3a MpH pa3IUYHBIX Ipoleccax. Bropoil 3akoH
TepMOJMHAMUKH. TernoBble ABUraTENn U XonoauibHbie MamuHbl. KITJ[ TernoBsix
JIBUTATEJIEN U CTATUCTHYECKUI CMBICI BTOPOIrO 3aKOHA TepMOoANHAMUKU. [loHsATHE
suTponuu. [loHATHE O TepMOJAMHAMHUKE HEOOPATUMBIX IMPOIIECCOB M OTKPBITHIX
CHCTEM.

11.

OnekTpuueckui 3apsia. B3anmopaeiicTBue 3apsAoB. DJIEKTPOCTATUYECKOE MOJIE.
Bekrop Hanpspk€nHocTu. Pacu€r anektpoctatmueckux nosiet.  llorenuman
JleKTpocTaTuyeckoro  mois. PaGota mo  mepeMerieHuio  3apsjioB B
NeKTpocTaTuueckoM — moje.  [loreHmman v rpagveHT — MOTEHIMANIA.
OKBHIOTEHIUAIIbHBIE TOBEPXHOCTH.

12.

BemecrBo B anekrpudyeckom 1mosie. IlomsipHble M HENOJSIPHBIE MOJIEKYJIBL.
[Tonspuzanus JIURJIEKTPUKOB. Bexkrtop CMEILIEHUS. [IpoBOgHUKHK B
AJIIEKTPOCTATUYECKOM I0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB. KOHI€HCATOPEI.
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas

IIOATrOTOBKA

13.

[TocTostHuBIM AnekTpuueckuit Tok. 3akoH OMa. DnekTpoasuxyias cuia. [Ipasuna
Kupxropa wu pacuérel snexktpudyeckux neneid. Kiaccumueckas — Teopus
JIEKTPONPOBOAHOCTH. BpiBoxg 3akoHa Owma. Ilpuponga cBepXIpOBOIUMOCTH.
Hocutenn  Toka B pasnMuYHBIX  NPOBOJHHUKAX.  ODJIEMEHTBl  TEOPUHU
anekTponpoBogHocTH.  [lomynpoBognuku.  [lomynpoBOAHUKOBBIE — MPHOOPHI.
DOneMeHThl (U3UYECKON JJIEKTpOHUKH. KOHTaKkTHbIE SBIEHUS B MeETalax |
IIOJIYIIPOBOJIHUKAX. YCIEXU COBPEMEHHOM IOJIYNPOBOAHUKOBON KOMIIBIOTEPHOMN
TexHukH. buoroku n GnonHdopmaTuka.

+

14.

MaruautHoe noje. B3auMoaencTBue 3JIEKTPUYECKUX TOKOB. Pacy€Thl MarHMTHBIX
nonei. 3akoH buo-Casapa-Jlamiaca. MaruutHbie cBOMCTBa BemlecTBa. Jlua-, mapa-
u QeppomarHeTuku. Jlomenbl. DeppuThl. DIEKTPOMArHUTHBIE CEMApaToOpbl B
arpouH)xeHepuu. JIeHCcTBHE MAarHUTHOTO TIOJMSI HA JJIEKTPUYECKUA TOK U
IBUXKYIIMECs 3apshkeHHbIe dacTuipl. Cuma Ammnepa u cuna Jlopenma. Dddexr
XoJa. DIEeKTPOIBUTATENH.

15.

DNeKTpoMarHuTHas MHAyKIUs. 3akoH Papanes u npaBwio JleHma. MexaHuszm
Bo3HUKHOBeHHMST OJIC wuHnykuuu. ['eneparopel rapmonuueckoit JJC wu
tparcGopmaTopsl. MTHIYKTUBHOCTH MPOBOIHUKOB. JHEPTHs MATHUTHOTO TIOJISI.

16.

[lepemennslii anexTpuueckuii Tok. Llenu nepemenHoro Toka. 3akoH Oma A nenen
nepeMeHHOro Toka. llomHoe compoTuBiEHHE NEPEMEHHOMY TOKY. BekrtopHas
auarpamma. Pe3oHaHC B LIENsIX EpEMEHHOT0 TOKA.

17.

DnekTpomarauTHoe mose. O6obmenue 3akoHa dapases. 3akKoH MOJIHOTO ToKa. Tok
CMelUIeHUsl. JJIEKTPOMarHUTHBbIE BOJIHBL. YpaBHeHHs MakcBemna. Cucrema
ypaBHeHUW MakcBemna B nuddepeHmanbHoi 1 nHTEerpaibHol (popmax. BekTop
VYmoga-IloitnTunra. Jasnenue cBeta. ['apmonudeckuit ocumstop. CBoOonHbIE
JJIEKTPOMArHuTHhIE KoyieOaHUs. 3aTyXamollhe U BBIHYXICHHbIE KOJEOaHUS.
Pe3onanc.

18.

I'enepanus, mnepenaya ©W  OPUEM  DJIEKTPOMATHUTHBIX  BOJIH.  OTKpBITHIN
KoJieOaTeIbHBIN KOHTYD. [Ipunuun paboThI paauonepenaTIuka u
panuonpuémMHuka. MoOOynsdius M JETEKTUPOBAHHME BJIECKTPOMATHUTHBIX BOJIH.
Pagnonokanusa u teneBuaeHue. lllkana 3JI€KTpOMarHUTHBIX BOJH. PasnnuHbie
JTMATIa30Hbl 9acTOT 3JEKTPOMArHUTHBIX BOJIH, MX XapaKTEpHbIE OCOOCHHOCTH W
TEXHUYCCKHUE cpeactBa  HMX  TOJIYYEHHS. Hcnonn30oBaHue  BHIMMBIX
yIbTPa(QHOIECTOBBIX U IPYTHX U3ITYYCHUN B PACTCHUEBOJCTBE U YKUBOTHOBOJICTBE.

19.

DNEMEHTBI T€OMETPUUECKON ONTUKH. OCHOBBI FEOMETPUYECKON oNTHKU. DopMyIibl
Openens. [IpuHnun oOpaTUMOCTH CBETOBBIX Jydeld. [Ipubopsl reoMeTpuueckoit
onTUKU. POTOMETPHUSL.

20.

OneMeHThl BONHOBOWM onTuku. [lpunnun Iroiirenca. MaTepdepennms crera.
KorepeHTHOCTh M ONTHYECKHM XOJ JIydel. YCIOBHsS MakCUMyMa M MUHUMYyMa.
Nurtepdepomerprl. Omementbl rojorpaduu. Judpaxmus ceera. [lpuHimmn
INoitrenca-®penens. dudpakuumonnas pemérka. Cnekrporpadus. Audpaxuus
PEHTT€HOBCKUX JIy4eH.
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo
JaCOB

IIpakTrueckas
MOITOTOBKA

21.

B3anmogeiicterue u3nyyeHus ¢ BemecTBoM. [lonspusanus csera Ipyu OTpaXEeHUU U
npejaomiieHud. JlBoitHoe mnydenpenomiieHue. ONTHYECKHM AKTHUBHBIE BEIIECTBA.
Caxapumetpsl. ckyccTBEeHHAs aHU30TpoIUs U e€ ucnolib3oBanue. Hopmanbnas u
aHoMaJsibHas qucrepcus. TermmoBoe u3ydeHne. AOCOMIOTHO Y€PHOE TEN0. 3aKOHBI
Kupxroda, Credpana-bonbumana u Buna. Popmyna I[lnanka. Onrudeckas
nupomeTpus. Dorodddexr. BuenHuil, BHyTpeHHUN 1 BEHTHUIBHBIN (OTOAHPEKT.
VYpaBuenue OunmTeiiHa. I[Ipumenenue ¢otoanementoB. Dpdexkr Komnrona.
JlromuHecieHTHOE  W3MydeHue.  buomomuHecneHusa.  DoToOHMONIOTrHYECKUE
nporieccel.  DorocuHTe3. TepmomuHamuka ©  MexaHU3M  (DOTOCHHTE3A.
buosnepreruka.

_.|_

22.

OJIEMEHTBl ~ KBAaHTOBOW  MexaHUKH. KopmyCKynasipHO-BOJTHOBOM  JTyaslu3M.
Hudpakmuss  smektpoHOoB. COOTHOIICHHUS  HEONPEACIEHHOCTEH. YpaBHEHHUE
[lIpenunrepa. ATom Boaopoja. DHepreruueckue ypoBHU artoma. [loreHuuan
BO30yxaeHus 1 nonn3zanuu. [loctynarel bopa. M3ayuenne v moromeHne YSHEPTUH.
Bonopononono0usie uoHBL. CTpyKTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE
YpOBHU B cNOXHBIX aromax. [Ipunnun [Taynu. Ontudeckue CHEKTPhl U CHEKTPHI
PEHTTE€HOBCKOIO U3IIy4CHHUS. [lepuoanueckas cucremMa 3JIEMEHTOB
J.M.Menneneena.

Hroro

50

10%

4.3. Conep:xanue JJad00OPATOPHBIX 3aHATHIH

n/a

HaunmenoBanue 1a00paToOpHBIX 3aHATHI

Kon-Bo

JacoB

IIpakTuueckas
MTOJITOTOBKA

HSy‘ICHI/Ie MEXaHHYCCKOT'O ABMXKCHHS HAa MallIMHE ATBy,Z[a

N

M3ydeHne ynpyroro u Heynpyroro yjaapa

\S)

OnpeneneHne CKOPOCTH IT0JICTA ITYJIW C IOMOIIBIO 0aIMCTUYSCKOTO MasATHHKA

N

OmnpeneneHre MOMeHTa HHepIMH MasTHHKA OGepOeka

OmnpeneneHre MOMEHTa HHEPIMH METOJIOM KPYTHIIBHBIX KoJeOaHu

OnpeneneHHe MOMCHTA MHEPHHHU TCJIa C TIOMOIIIBIO MasATHHUKA MakcBeimia

N3ydenne konebaHuit MAaTEMATUYECKOTO MAsTHUKA M ONIPEJICIICHUE YCKOPEHUS
CBOOOTHOTO ITaCHUS

]+

V3yueHne rapMOHUYECKHX KOJIeOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA

O |0 I NNk ([WIN|—

W3ydenue 3aryxamomux KojsedaHui Mpu BHYTPEHHEM TPEHHUU

—_
[e)

OrnpezenieHne BSI3KOCTH KUIKOCTU 1o MeTory CToKca

—
—

Omnpenenenue JIMHBI CBOOOHOTO Mpodera MoJIEKyJT U KodduiuenTa
BHYTPEHHETO TPEHUS BO3AyXa

||+

—
[\

HccnenoBanue OJICKTPOCTATUYCCKOI'O MOJIA

—
[98)

V3mepenne EMKOCTH KOH/ICHCATOPa

—
AN

I/IsMepeHHe COMMPOTUBJICHHA ITPOBOAHUKOB MCTOJJOM MOCTA YurcroHa

—
)]

I/IsyquI/Ie OCIH IMOCTOAHHOT'O TOKa

[S—
(o)}

N3mepenne ropu3oHTaIbHOM COCTABISAIONIE MArHUTHOTO NOJISE 3eMJITN

N[NNI DN NN N (NN

[+
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S s
QO m Q m
Ne . 2o | &8
HaunmenoBaHue 1a00paTOpHBIX 3aHITUI =8| 2o
n/m g7 | £k
S o
= =
17 N3ydeHue nenu nepeMeHHOro ToKa 1 ONpeaeaeHe HHYKTUBHOCTH KaTyIKH ) +
18 N3yuenne qudpakuuu cBeTa U OnpeaAeIeHue JITUHBI CBETOBON BOJHBI IIPU ) +
MOMOUTHN TU(PAKIMOHHON PEIIETKU
19 | Ilony4yeHue U aHaJIU3 NOJISIPU30BAHHOIO CBETA 2
20 N3yuenune BpanieHus MI0CKOCTH MOJISPU3ALUNA CBETA ONTUYECKN aKTUBHBIMU ) +
BELIECTBAMU
21 | 3yyeHue onTHYECKUX MUPOMETPOB 2 +
22 | Uzydenue 3akoHOB BHeNTHEro (hoTorddexTa 2 +
23 | AHanu3 creKkTpa U3Jy4eHUs ra3opa3psIHON JaMITbl 2 +
24 | AHanu3 crieKTpa U3JydeHus JJaMIlbl HAKaJIUBaHUS 2 +
HTroro 50 | 20%
4.4. Conep:xaHne NPAKTHYECKUX 3aHATHI
g s
S
QO m Q é
Ne . 2o | 2o
HanMeHOBaHME NPaKTUYECKUX 3aHATHI =3 | =6
jain S = o=
g2
=
1 Kunematuka 4 +
2 JlnHamuka 4 +
3 3aKOHbBI COXPaHEHUSI 4 +
4 Mexannyeckue KoneOaHusl U BOJTHBI 4 +
5 DJIeMEHTHl MOJIEKYJISIPHOW U CTaTUCTUYECKON (PH3HKHU 4 +
6 DJIEMEHTHI TEPMOJANHAMUKHU 4 +
7 DIEKTpOCTaTHKA 4 +
8 ITocTOSIHHBIN TOK, JJIEKTPUUYECKUE LETH U MaTEpUaJIbI. 4 +
9 [TocTostHHOE MarHUTHOE TOJIE 4 +
10 DJIeKTPOMAarHUTHBIEC KOJICOAHUS M BOJIHBL. 4 +
11 ['eomeTpuyeckas ¥ BOJHOBAsI ONTHKA 4 +
12 KBanroBas ontuka 2 +
13 DJIEMEHTHI KBAHTOBOW MEXaHUKH M aTOMHON (DU3UKH 2 +
14 ATOMHOE SIAPO U AJIEMEHTAPHBIE YaCTULIBI 2 +
Hroro 50 | 20%
4.5. Buabl u cofepxaHue CaMOCTOSATEIbHON padoThI 00y4aromuxcst
4.5.1. Buasl caMOCTOATENBbHOM paboThl 00yJaroINXCcs
Bunbl camocToaTensHONH paboThl 00yJaOmuXCst KonnuectBo wacoB
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[ToaroroBka K MpakKTUYECKUM 3aHITUSAM 33

[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 34

71a00paTOpHBIX paboOT

CaMocCTOATEIbHOE N3YYEHHUE OTIIEIBHBIX TEM U 44
BOIIPOCOB

IToaroroBka Kk MpOMEKYTOUHOM aTTECTALIMHI 9
Hroro 120

4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00YJarOIIUXCs

/11

HaumeHnoBanue Tem 1 BOIpOCOB

Koa-Bo
4acoB

Kunematuka. 3amaud OaJyIMCTUKU, HaABEACHHS Ha IEib,
ONTUMM3AINH JIBYKEHUS, UX TIPUMEHEHUE B arPONHKCHEPHUH.

Jnnamuka. PeakTuBHOE nBMKeHUE. [IBIKeHHME HEOCCHBIX TEIl.
[TonéTel B KOCMOC. Y CTONYMBOCTD ABMKEHHUS. | MPOCKOMBI.

3akoHbl coxpaHeHus. llepegaya MOIIHOCTH B MEXaHMYECKUX
cucremax. IlpobGrema Oe3omopHoro maBmwkeHus. [Ipobirema
BEYHOTO JBUTATEJISI IEPBOTO POJIA.

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

OJeMeHThl  MOJEKYISPHOM W CTaTUCTUYECKOH  (DU3UKH.
Oco0EHHOCTH KHUAKOTO COCTOSTHUS. [ToBepXHOCTHOE HATSKEHHE,
cMauyuBaHue, Kanuisapel. [louBeHHas Biiara ¥ MOJIMB PACTEHUH.

DJIEeMEHThl TepMOJUHAMUKHU. TeroBas »HepreTuka u €€
SKOJIOTUYECKUN aCMeKT. Terou30Jisius, METOJbl 3KOHOMHUU
TerJa.

OnekrpocraTtka. CTaTHU4eCKOE 3JIEKTPUYECTBO. DIIEKTPU3ALU
Tesl. JIBM)KEHHE 3apsUKEHHBIX YacTULl B DJEKTPUYECKUX MOJISX.
AHaJIOrMM MEXAYy DJJIEKTPOCTaTUUECKUM M I'PaBUTALMOHHBIM
HOJISIMM.

IIoCTOSIHHBIM  TOK, DJIEKTPUYECKHE LEeNUM U MaTepUaIbL.
DJIEKTPUYECKUN TOK B JKMAKOCTAX W ra3zax. KopoHHBIA paspsi.
O1eKTpOPUIBTPHL.

HOCTOHHHOG MAarHuTHOC I10JIC. HOCTOSIHHBIG MAaArHUTEI.
MaruutHoe mnosne 3emid. [[BH>KeHUE 3apsyKeHHBIX 4YacTHIl B
MAarHUTHBIX MOJsIX. Macc-CneKTpoMeTpus.

10.

DneKTpOMarHuTHbIE KojiebaHus U BOJIHBI. M300pereHue paauo.
IIepenaua CUTHAJIOB. Pannocssase 5 panuoJIOKaLIHS.
MUKpPOBOTHOBASI TEXHHKA.
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Ne Koin-Bo
HaumeHnoBanue Tem 1 BOIpOCOB
/T 4acoB

11. | I'eomeTrpuueckas u BOJTHOBas onTHKa. ONTHYECKUE U300paKeHUSI. 10
Mexanusm 3peHusi, nedexTsl 3peHus. Ontudyeckue SBICHUS B
atMocdepe.

12. | KBanroBass  ¢u3uka.  DJeMEHTHl  KBAaHTOBOW  ONTHKH. 10
JliomuHecneHMs. BpIHYy)XJIEHHOE H3JIy4eHHE W ONTHYECKUe
KBaHTOBbIe reHepaTopbl. DotoHbl. OmbiT bére, >ddext
KomnroHa.

13. | ®usuka aromMa u 3MEMEHTHl (U3UKU TBEPIOTO Teja. DIEMEHTHI 10
KBAaHTOBOM MeXaHUKH. [locTaHOBKAa 3amady O JOBWDKEHUH
MukpouacTuil. Omneparopbl (u3ndecknx BenwuuH. KBaHTOBBIE
COCTOSTHUSL.

14. | Snepnas Qusuka. ATOMHOE SAPO M 3JEMEHTapHbIE YaCTHUIIBL. 6
Nonnzupyrompe u3JIy4eHHs] M OI€HKa WX JIEUCTBUS Ha
Marepuaibl M JKUBBIE OpraHu3Mbl. MeToabl HU3MepeHus
MHTEHCUBHOCTH HWOHU3UPYIONIMX W3IydyeHHil. EcTecTBeHHBIN
paaranuoOHHBINA (HOH.

15. | CoBpemennas pusnueckas kaptuHa mupa. Pois ¢pusuku B 4
pPa3BUTUU TEXHUKHU U arpOMPOMBIIUIEHHOTO IPOU3BOJICTBA.
Hroro 120

5. YueOHO-MeTOAUYEeCKOE o0eceYeHrne CaMOCTOATEIbHOI PadoThl 00y4aK0IMXCS
MO AUCHUILJINHE

YyebHO-MeToanuecKue pazpaboTku umetores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpansckuii 'AY:

1. Monekymnspraas ¢u3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : yded. mocodue ajis
CaMOCTOSITENIbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenusi [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmyaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyt arpoumnkenepuu ; coct. E. M. bacapeiruna. - Yensbunck: FOxHO-
VYpaneckui I'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENIbHOW Pa0OThl CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenusi [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyt arpounkenepuu ; coct. E. M. bacapeiruna. - Yens6unck: FOxHo-
VYpaneckui I'AY, 2019. - 99 c. : wn., tabn. - bubmumorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyuenus / FOxno-Ypansckuii 'AY,
HNucturyT arpounxeHepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypansckuii 'AY, 2018 - 95
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.
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4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE 3(PPeKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocodue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit [AY,
HNucturyT arpounkerepun; coct. E. M. bacapsirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH1 OLIEHOYHBIX CPEACTB VISl NIPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTAlNH 00y4YAIOIIMXCS MO TN CHUIIHHE

Jl51sl yCTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatomuxcs TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIsl TEKYILIEro KOHTPOJS YCIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTeCTall 00yJaromuXCs Mo JucuuIuinHe. POHJ| OIICHOYHBIX CPEACTB MPEACTaBICH
B [Ipunoxxenunu.

7. OCHOBHASI ¥ JONOJIHUTEIbHAS YUeOHasl JIUTEPaTypa, He0OX0AuMAasi 1JIs1 OCBOEHMSI
AUCUHMILINHBI

OcHoBHas U AONOJTHHUTENIbHAs yueOHas muTeparypa umeercs B Hayunoit Oubmmoreke U
3NeKTpOHHOU HH(popMarmoHHo-00pazoBatensHOM cpeae DI'BOY BO H0xHo-Ypansckuii [AY.
OcHoBHas1 IMTEpaTypa

1.1.  T'pabosckuit, P. U. Kypc ¢usuku: yaedHoe mocobue ais By3os / P. U. I'paboBckuii. — 13-¢
u3g., crep. — Cankr-IlerepOypr Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8.—
Tekct: oanextponsslid// Jlamb : d1meKTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/184052.

1.2. Uganos, 1. B. COopHuK 3a1a4 10 Kypcy OCHOBBI GU3NKH M Onodusuku : yaebnoe mocoodue / 1. B.
WBaHoB. — 2-e u3n., ucnp. — Cankrt-IlerepOypr : Jlans, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Texkct: osnekrtponHsiit// Jlanb: 9JeKTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/168419.

1.3.  TerepOypr: Jlanp, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TekcT: 37IeKTPOHHBIN//
Jlanb : anexTponHo-6mOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/210782.

1.4. Cagenbes, 1. B. COopHHK BOIPOCOB U 33124 110 00111e# (hr3uke: yueOHOe mocoOue /i By30B
/ U. B. CaBenbeB. — 10-¢ u3x., crep. — Cankr-IletepOypr: Jlans, 2022. — 292 ¢. — ISBN
978-5-8114-9199-5. — Tekcr: 21eKTpOHHBIN// JIaHb: 3MeKTPOHHO-OMOINOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/187820.

JonoHuTe/ILHAS JIUTEPATYpPa

1.5. Uganos, U. B. OcHoBsl ¢pusuku u 6uodusuku: yueoHoe nocodbue/ 1. B. IBanos. — 2-e u3xa., ucnp.,
norn. — Cankr-IlerepOypr : Jlamb, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — Tekcr:
3JIEKTPOHHBIH// Jlanb: 3JIEKTPOHHO-0MOIHOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168418.

1.6. Hpomo U. E. 3amaun mo oOmiedt ¢usuke [DIeKTpOHHBIN pecypc]: yuyeOHOe mocobue /
Uponos U. E. - Cankr-IlerepOypr: Jlanp, 2020 - 420 c. - JlocTyn K OJTHOMY TEKCTY C caiiTa
OBC Jlans: https://e.lanbook.com/book/126942.

1.7.  TI'pabosckuit P.1. CoopHuk 3amau no ¢pusuke: yueonoe nocodue / P. U. I'pabosckuii. — 4-e
3., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Tekcr: AIEKTPOHHBIN// Jlans: AJIEKTPOHHO-OMOINOTEUHAS cucrema. —
URL:https://e.lanbook.com/book/210959
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8. Pecypchbl HHGOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET», HE00OX0AUMBbIE
JJIS1 OCBOEHMS IV CIUNIIMHBI

1. EnuHoe OKHO 1ocTymna K y4eOHO-MeTOJMUeCKUM pa3zpaboTkam https://toypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. YauBepcurerckas 6ubmuoreka ONLINE http://biblioclub.ru

4. ®wuzuka. MexaHMKa: BUPTYAJIbHBIA aHAJOT JAOOPATOPHOTO OOOpYMOBaHMS: OOyJaroIuit
pecypc Aisi caMOCTOSITEIbHON paboThl CTYIEHTOB OYHOM M 3a04HOM (hopmbl oO0yuyeHHs. - TekcT:
AJIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeroauvecKkue yKa3aHUA il 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIIHHbI

YyeOHO-MeToANYEeCcKuE pa3paboTku umeroTes B Hayunoit  OuGiamorexe u ANIEKTPOHHON
nHpopMaMoHHO-00pazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit [AY:

1. MonekynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENIbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui I'AY, 2019. - 47 c.: tabn. - bubmuworp.: c. 47 (5 Ha3B.). Pexum pgocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus —TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: un., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

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

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

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
71a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: wi., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMHUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIM MPAKTUKYM IS CTYI€HTOB OYHOM U 3a04HOM (POpMBI 00yUueHHs [HanpaBIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennanbHOoCcTH 23.05.01 HazemHbie TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
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ucrtp. u joi. - Yensounck: KOxuHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C npuit. - bubmauorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne YCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUs Ui CaMOCTOATENbHON pPabOThl CTYIEHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl mUTaHUS W3 PACTUTEINBHOIO CHIPHS,
23.03.03 OkcrmutyaTauusi TPAHCHOPTHO-TEXHOJOTHUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UactutyT arpomxenepun. - YensOunck: KOxxHO-Y panbckuit
'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 IBWIKEHHS Ha MallluHE
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 HHUTaHWSI M3 PACTUTENBHOrO ChIpbs, 23.03.03 DOkcrryaranuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIluH W KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCnopTHO-
TexHoyiornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummn ; FOxxnHo-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. JIabopatopHas padora Ne3. OmpeneneHrne MOMEHTAa MHEPIUU Tella METOJOM KPYTHIIbHBIX
KOJIeOaHUH : METONMYECKHE YKa3aHUs JIi CAaMOCTOATENIbHON PabOThI CTYJACHTOB OYHOW M 3a0YHOM
¢dopm oOyuyenus [Hampamienuii 35.03.06 Arpoumxenepus, 13.03.02 DnexkrposHepretuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmryaramus
TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJIOTHYeCKUe cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. Hukumwus ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit AV, 2021. - 9
C.: WI., Ta0i1. - bubmmorp.: ¢. 9 (8 Ha3B.). - TEKCT : NIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHasi pabGora Ne4. I3ydeHue rapMOHHMYECKOTO KOJI€OAHHUS C TOMOIIBIO
NPY>KHHHOTO MasiTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEILHON paboThl CTYyJICHTOB OYHOH U
3a0uHOi (hopm 00yueHus [Hampasnenmii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IIponykTel mUTaHHUA U3 PACTUTENBHOTO ChIpbs, 23.03.03 Oxcrurtyaranus
TPAHCHIOPTHO-TEXHOJOTUYECKUX MAIllMH W KOMIUIEKCOB, crennaibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONIOTHYecKkue cpenctsa] / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwun ;
IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Ta0u. - bubnmorp.: c. 10 (8 Ha3B.). - TekcT: ANEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopHass pabGora Ne5. HccnmemoBaHue 3aTyXamoImMX KOJCOAHHWH: METOIUYECKUC
YKa3aHUs Il CAMOCTOSTENIbHOM pabOThl CTYACHTOB OYHOM M 3a04HON (opM 00ydeHus [HarnpaBiIeHUHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Hukummnb; HOxHo-Ypansckuii ['AY, HWHcTuTyT
arpomxeHepud. - Yenssounck: FOxno-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 pabotra Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKa 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 mnHMTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okcrulyaranus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHcnopTHO-
TexHosiornueckue cpenacraal / cocrasutenu: E. M. Bacapsiruna, 0. A. Hukumms; FOxxno-Ypanbckuii
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I'AY, Unactutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: nn., Tabn. -
bubnmorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C TOMOINBI KPYTHJIHHO-
0aJUTMCTUYECKOTO MAasITHUKA: METOANYECKHE YKA3aHUS JJIsl CAMOCTOSTEILHOM pabOTHI CTYACHTOB OYHOM
1 3a04HOM (popMm o0yuenus [Hanpasinenuid 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dxcrurtyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crenraibHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONOTHYeckue cpeactBa] / cocraButenu: E. M. Bacapeiruna, 10. A. Hukumms;
IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: HOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Ta0u. - bubnmorp.: c. 9-10 (8 Ha3B.). - TeKCT: AMEKTPOHHBIN. - AIpec 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 00yUueHUs [HampaBICHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekrporexHuka, 19.03.02 IlpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUuH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
cocraputen: E. M. bacapeiruna, HO. A. Huxummnb; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: KOxHo-Ypansckuit [AY, 2021. - 14 c.: un., tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: AMEKTPOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmaniuoHHbIE TEXHOJIOTMH, HCIIOJIb3yeMble IIPH OCYLECTBJIECHUMN
00pa3oBaTe/ILHOIO NMPoIecca Mo AMCUUILIHHE, BKJIKYAs epeYyeHb NPOrPaMMHOro odecrevyeHust
U UH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

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

- «Cenpxo3TexHUKa» (ABTOMaTU3UPOBAaHHAS CIIPABOYHASI CUCTEMA);

- My TestX10.2.

IlepeyeHs JUIIEH3NOHHOTO TPOTPAMMHOTIO 00ecTeYeHns
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoiiO¢uc CrangapTHbII

11. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS /ISl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpolecca no JUCHMUIINHE

YyeOHble ayauTOpPUM IS NPOBeJeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHBbIEe 000PY/I0BAaHUEM U TeXHHYECKMMU CpeCTBaAMM 00y4eHusl

1. Yuebnas aynuropust Ne205, ocHameHHass 000py/I0BaHHEM M TEXHUUECKUMU CPEACTBAMU IS
BBITTOJIHEHUS TAOOPAaTOPHBIX pabOT O MEXaHUKE U MOJIEKYJISIPHOM (hr3nke

2. Yuebnas ayautopust Ne209, ocHaieHHast 000pyA0BaHUEM U TEXHUYECKUMHU CPEACTBAMU JIJIsS
BBITIOJTHEHUS JIA0OPATOPHBIX pa0OT MO AIEKTPOAUHAMUKE, BOJIHOBOW U KBAHTOBOH OINTHKE.

3. Yuebnas aymuropus Ne 310, ocHameHHast:

- MYJIbTUMEIUUHBIM KOMILIEKCOM (KOMITbIOTEP, BUIEOIIPOCKTOP);

- KOMITBIOTEPHOU TEXHUKOM.

IHoMemeHus AJ1s1 CAMOCTOATENbHON PadoThl 00yYAKOIIMXCS.
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1. [Tomemenne Ne 303 7151 caMOCTOATENbHON PabOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHUKOMN
C MOJIKJITOYeHHeM K cetu «MHTepHeT»

IlepeuyeHnb 000py10BaHNS U TEXHHYECKHX CPEJACTB 00y4eHHs

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBIN KOMIIBIOTEP B KOMIIJIEKTE: cucremssiit 610k Pentium E 5400 2.7GHZ,
xectkuit muck 250 Gb, morutop 19" LCD, xnaBuatypa, meimb — 30 mr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Jxpan ¢ anekrpornpuBogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY JJIA DKPAHA C DJIEKTPOITPMBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasSTHUK YHHBEPCAJIBbHBIN»; YCTaHOBKA
nabopatopHas «MasTHHK MakcBemna»; YcraHoBka gabopaTtopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHasg «MamunHa ATByna»; YCTaHOBKa JUIsl OINpPEAEIECHUS OTHOLICHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa saboparopHas «l'mpockom»; Harmsnnele yueOHble mocoOus;
Kommekt nmaGopatopum "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYeHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JJISl M3Y4YCHHUs AU(PpPaKLIUH; YCTaHOBKA IS
U3y4eHHUs] MHTep(EepeHLH CBeTa; YCTaHOBKAa Ul M3y4EHMs NOJSPU3ALUM CBETa; YCTaHOBKAa JUIA
n3ydeHus: aOCOJIOTHO YEpHOro Tena; YCTaHOBKAa JJIsl MCCIEIOBAHUS XapaKTEPUCTHK BaKyyMHOTO
(dhoTodIeMEeHTA.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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COJEPXAHME

KoMmnerenmuu u ux UHIUKaTOphl, GopMHUpyeMbIe B IPOIIECCE OCBOCHUS TUCIUIIUHBI
[lokazaTenu, KpuTepuu ¥  IIKajda  OLCHUBAaHUS  HMHJIUKATOPOB  JOCTHXKECHHS
c(hOpMUPOBAHHOCTH KOMITETEHIIUI

TumnoBbie KOHTPOJBHBIC 3aAaHUS U (WJIM) WHBIE MaTEPHAbl, HEOOXOANMBIE ISl OIICHKU
3HAaHUW, YMEHHM, HaBBIKOB M (MJIM) OMNbITa JAEATEIbHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTH KOMITETEHITUH B MPOIIECCE OCBOCHUS TUCIUILTAHBI

Meroaunueckue MaTepuasl, ONPEAEIAIOINE TPOLEyPbl OLICHUBAHUS 3HAHUN, YMECHMUI,
HaBBIKOB U (WJIN) ONBITA JEATEILHOCTH, XapaKTepU3yIOIUX ¢(HOPMUPOBAHHOCTD
KOMIIETEHITNH
4.1. OneHouHbIe CpeCTBA AJIs IPOBEAEHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMHupyeMble B polecce 0CBOCHHUS TMCIHIIHHbI

OIIK-1 Crocoben pemath THIOBBIC 3aMa4d MPO(PECCHOHAIBHONW NESITEIIbHOCTH Ha OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX W CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTH

HammeHnoBanne OIEHOYHBIX
dopmupyemsie 3YH CpCICTB
Kox u HaumeHOBaHUE =
WHIUKATOpa w g «
JTOCTIKEHUS g5 § =
KOMIICTCHI MK 3HAHUS YMEHUsA HaBBIKH E‘ § ;‘ §
5 0O v 0O
= g g5
l%
WI-1 onk-1. OO6yygaronuiics OO6yuaronuitcst OO6yuaronuitcst 1. Ompoc Ha 1. Dx3ameH;
Hcnone3yer JIOJDKEH 3HATH: JTOJDKEH YMETh: JTOJDKCH BIIAJICTH! MPaKTH- 2. 3auer
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIIOJIB30BaTh HABBIKAMHU: YECKOM
€CTECTBCHHOHAYYHBIX | €CTECTBCHHO- OCHOBHBIC 3aKOHBI HCIIOB30BaHUS 3aHSATHUH;
JUCTIMIUTHH IS HAYYHBIX €CTECTBCHHO- 3HAHUI OCHOBHBIX 2. Or4er mo
peleHus JICTIATUTHH HAYYHBIX 3aKOHOB nabopaTop-
CTaHAApTHHIX 33134 B | (pu3ukmn) miast JUCITUTUTHH €CTECTBEHHO- HOW paboTe;
COOTBETCTBUH C penieHus (buzukm) s Hay4YHBIX 3.Tectupo-
HaIPaBICHHOCTHIO CTaHIAPTHHIX 3a7ad | PEIICHUS JUCTIATUTAH BaHHE
npodeccuoHaTLHOM B COOTBETCTBUU C CTaHAApPTHHIX 33734 | (pusukn) mms
JIESITETFHOCTH HAIPaBICHHOCTHIO | B COOTBETCTBHUH C perreHus
npodeCcCHOHaNbHON | HANPaBICHHOCTBIO | CTAHAAPTHBIX 3a/1a4
JCSITEBbHOCTH po()eCCHOHATBHOIN | B COOTBETCTBUH C
—(b1.0.10-3.1) JIeATEIbHOCTH HaIpPaBJIEHHOCTHIO
- (b1.0.10-Y.1) poeCCHOHATBHOMN
JIESITEITBHOCTH -
(b1.0.10-H.1)

2. HOKafiaTe.]'[I/I, KPUTEPHH U HIKAJA ONCHUBAHUA UHAUKATOPOB T0CTHKCHUSA KOMIeTeHIii

N/-1 onk-1. Ucionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUINH AJIS pEIICHUS
CTaHJAPTHBIX 3a71a4 B COOTBETCTBHH C HAMPABICHHOCTHIO MPO(HEeCCHOHATBLHON NS TEIbHOCTH

3HACT OCHOBHBIC

€CTECTBCHHOHAYTHBIX
JTUCIIMIUTHH ((PU3HKH)
JUTSL pELICHUS
CTaHJAPTHBIX 3324 B
COOTBETCTBHH C
HAIPaBJICHHOCTHIO
npodeccrnoHaTbLHOM
JIEATEIILHOCTH

3aKOHBI

3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX
TUCITUTUTAH ((PU3UKH)

JJTA peIICHU L

CTaHJApTHBIX 3a4a4 B

COOTBETCTBUU C
HanpaBJICHHOCTBIO

npoQeCcCUOHATBHOM

JACATCIBHOCTH

HE3HAYHUTEIIbHBIMU
OIMOKAMH U
OT/ACJIbHBIMU

mpobenaMu 3HaeT

OCHOBHbIE 3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCUUILIHH ((PU3UKH)
JUTSL pELICHUS
CTaH/IapTHBIX 32714 B
COOTBETCTBUH C
HAIpaBJICHHOCTHIO
npodeccrnoHaTbLHOM
JIeSITENIbHOCTH

Dopmupyembie Kpurepuu u 1kana olleHUBaHUS pe3yJbTaToOB 00YUYEHUs O AUCLUIUINHE
3VH
Henocrarounsrit JlocTatouyHbIi Cpennuii ypoBeHb | BblcOokuil ypoBEHb
YPOBEHb YPOBEHBb
b1.0.10-3.1 OOyuarontuiics He OO6yygarontuiics cmado OOyuaromuiics ¢ OO6yuaromuiics ¢

TpeOyeMoii CTETICHBIO
MOJHOTHI U TOYHOCTH
3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILIHH ((PU3UKH)
JUISL peLLICHUS
CTaH/IapTHHIX 33714 B
COOTBETCTBUH C
HAINpaBJICHHOCTHIO
npodeccnoHaTbLHOM
JIeSITENIbHOCTH
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b1.0.10-V.1 OO6yugaronuitcst He | OOyuaromuiics  cmabo | OOyuarommiics ymeer | OOydaromuiics — yMmeeT
yYMEET WCIIOJIb30BaTh | YMEET  HCIOJIb30BaTh UCIIONIb30BATh UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI | OCHOBHbBIC 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX
quctuIie (usukn) | aucumiuinH  (pusukn) | gucnuioivH (pusuku) | aucuuiuinH  (pusnkm)
ULt peuieHus | s peueHuns JUISL peLLICHUS ULt peueHuns
CTaHAAPTHBIX 33734 B | CTAHNAPTHBIX 3aJad B | CTAaHAAPTHHIX 33/1a4 B | CTAaHJApTHHIX 3alady B
COOTBETCTBUH ¢ | cooTBeTCTBUU c COOTBETCTBUH C COOTBETCTBUH c
HAINpPaBICHHOCTHIO HAIpaBJICHHOCTHIO HAINpaBJICHHOCTHIO HAIpaBJICHHOCTHIO
npodeccuoHaTLHOM npodeccrnoHaTbLHOM npodeccnoHaTbLHOM npodeccnoHaTbLHOM
JIeSITENIbHOCTH JIeATeIbHOCTH JIeSITENIbHOCTH JIeSTeIbHOCTH
b1.0.10-H.1 OOyuaronuiics He OO6yygarontuiics cmado OO6yuaromuiics ¢ OO6yygaronuiics
BJIaJICCT HABBIKAMU BJIajIeeT HaBbIKAMU HeOOJIBIINMU CBOOO/IHO BiIaieeT
UCIIONIb30BAHUS UCIIOJIb30BaHMS 3HAHUH 3aTpyIHEHUSIMU HABBIKAMU
3HAHUH OCHOBHBIX OCHOBHBIX 32KOHOB BJIajIeeT HaBbIKAMU UCIIOJIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHbIX | HCIOJB30BaHUS 3HAHWUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 32KOHOB €CTECTBEHHOHAYYHBIX

JTUCIMIUTHH ((PU3HKH)
JUTSI pETICHHUS
CTaHJapPTHBIX 3a/1a4 B

JJTA peIICHU L
CTaHIAPTHBIX 3a4a49 B
COOTBCTCTBHU C

€CTECTBCHHOHAYYHBIX
TUCITUTUTAH ((PU3UKH)
JUISL pELLICHUS

JUCUUILIHH ((PU3UKH)
IULSL PEICHUS
CTAHJAPTHBIX 33734 B

COOTBETCTBUH C HaIPaBIEHHOCTHIO CTaHIAPTHHIX 3a7ad B COOTBETCTBUH C
HaIpaBIEHHOCTHIO npodeccruoHaIbHOM COOTBETCTBUH C HaIpaBIEHHOCTHIO
npodeccruoHaIbHOM JeSITeHbHOCTH HaIpaBIEHHOCTHIO npodeccruoHaIbHOM
JeSITeTbHOCTH npodeccruoHaIbHOM JeSITeTHbHOCTH

JIeSITEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHMid, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XaPAKTEPU3YOIINX
copMUpPOBAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIHIIMHBI

TunoBble KOHTPOJBHBIC 3aJaHUS U MaTepHalIbl, HEOOXOAUMBIE JIUIsl OLCHKU 3HAHHUM, yMEHUHN U
HaBBIKOB, COIEPIKATCS B yU€OHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ajis
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenbHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyuenus / FOxno-Ypansckuii 'AY,
HNucturyT arpounkeHepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypansckuii 'AY, 2018 - 95
c. - JlocTym u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

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

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: win., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM JUIS CTYIEHTOB OYHOM 1 3a04HOM (hOpMBI 00yUeHHS [HATIpaBIEHU
35.03.06 Arpounxenepus, 13.03.02 DnexTposrnepretka u 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIINH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, Uactutyt arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u joi. - Yensounck: KOxHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C nput. - bubnauorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaea0Iue NPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaAPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmaHHOM paszmene METOOUYECKHE MATEepHalIbl, ONPEACISAIONUE NPOLEAYPhl OLICHUBAHMS
3HAaHUH, yMEHHUH, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbIi 3Tam (HOPMHUPOBAHMUS KOMIIETECHIMNA IO
aucuuiuinHe «Pu3uKa», IPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOJIBb3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEXKYTOUHOM aTTeCTallul 00yJaroIuxcsl.

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

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHUS 00yUJarOIIUMCS
OCHOBHOW Tpod)eCCHOHAIBHON 00pa30BaTENbHON MPOTrPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIIArTCs
oOyuatomumcsi. OTBET OIICHUBAECTCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OlLeHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3afaHusi M (WJIM) HHBIE MaTepuabl, WHIUKATOpa
HE0OXOMMBIE /17151 OLICHKH 3HAHUHM, YMEHUH, HABBIKOB U (MJIH) OIBITA KOMIIETEHIINH
NEeSITeIbHOCTH, XapaKTepU3YIOIIUX c(hOpMHUPOBAaHHOCTh
KOMIETEHIMH B NIPOLIECCE OCBOEHUS! TUCLUTIIMHBI

1 | Jluck pamuycom 20cM BpalaeTcsi COracHo ypaBHeHHI0 p=A+Bt+Ct?, N/-1 onx-1.
rae A=3 pag; B=-1c’'; C=0,1c?, ¢ - yron moBopoTa pajuyca JIucKa. Hcnonssyer

Onpenenuth a1 MOMeHTa BpeMeHH 4,0 ¢ 3HAaueHHE yria MEexXIy OCHOBHBIE 3aKOHBI
BCKTOpaMU MOJHOTO U HOPMAJBHOI'O yCKOpeHHﬁ, a TaKX€ 4YUCIIO CCTCCTBCHHOHAYYHbIX

000pOTOB, CHENaHHBIX JUCKOM K JaHHOMY MOMEHTY OT Hauajla JUCLUIUIAH JJIs
BpameHus. M300pa3uTh BEKTOPHI BCEX KMHEMAaTHUECKUX BEIUYMH B pelieHus
YKa3aHHBI MOMEHT BPEMEHHU CTaHJapTHBIX 3a/1a4 B

COOTBCTCTBHHU C
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HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHHS OOydYaIOIMMXCS B Haudaje 3aHATHH.
OrneHka o0OBSBISETCS 00YJArOMIEMYCsl HETIOCPEACTBEHHO TIOCTIE OTBETA.

HIxana

Kputepun onenuBanuns

OneHka 5
(oTIMYHO)

- 00yYaromuiics MoJIHO YCBOMJI y4eOHBIN MaTrepua;
- IPOSIBIISICT HABBIKM aHAJIM3a, 0000IEHHs, KpUTUYECKOTO OCMBICICHUS
U BOCTIPUATHA UH(OPMAIIMY, HABBIKM ONMCAHUS OCHOBHBIX (PU3MUYECKUX

- Marepuana U3JI0KEH TIPAMOTHO, B OIPEICICHHOW JIOTHYECKON
IIOCJIEI0BATEIbHOCTH, TOUHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- TO0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUYECKHUE IIOJIOKECHUS
KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATH UX B HOBOW CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIATh 3a4a4H;

- MOTYT OBITh JOIYIIEHBl OIHA—JBE HETOYHOCTU TIPH OCBEUICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

Oruenka 4
(xopor1o)

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHHSM Ha OICHKY «5», HO TIpH
3TOM UMEET MECTO OJIMH U3 HEOCTaTKOB:

- B YCBOCHUH Y4EOHOTO MaTepuasia JOMyIIeHbI HEOObIITNE MPOOeIbI, He
MCKA3UBIIIE COACPKAHKUE OTBETA,

- B PEIICHHUH 3a]1a4 JIOMYIIECHBl He3HAYNTEIIbHBIE HETOYHOCTH.

Onuenka 3
(YZIOBJIETBOPUTEITHHO)

- HEMOJIHO WJIM HETOCIEN0BaTeILHO PACKPHITO COEp)KaHUEe MaTepHaa,
HO TOKa3aHO oO0Ilee MOHMMaHHE BOMPOCAa W MPOIEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOUHBIC JJIs1 TaJIbHEHIIICTO YCBOCHUS MaTepuasa;

- WMENUCh 3aTPyIHEHHs] WM JOMYIIEHBl OIMMOKU B OMNpEACIICHUU
MOHSATHUH, WCIOJIb30BAaHUM TEPMHUHOJIOTHH, ONUCAHUHM (DUBHICCKUX
3aKOHOB, SIBJICHUI U TIPOIIECCOB, PEIICHUH 3aJ1ad, UCTIPABJICHHBIC MTOCIIE
HECKOJBbKHUX HABOSIIIUX BOIIPOCOB;

- HEMOJHOE 3HaHWE TEOPETHYECKOTO MaTepHala; OOyJalouluiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOU CUTYaIlWH.

Onuenka 2
(HEYTOBIETBOPHUTEIILHO)

- HE PacKphITO OCHOBHOE COZIEpPIKaHNE YIeOHOTO MaTepHara;

- oOHapy)XeHO HE3HAaHHE WU HEMOHMMaHWe Oonblneil wim Haumbolee
Ba)KHOM 4acTh y4eOHOTO MaTepuana;

- JONYIIEHBI OMIMOKU B OMpPENEICHUU MOHSATUH, TPU HCIIOIb30BaHUU
TEPMUHOJIOTHH, B ONHCAHWU (PU3HYECKUX 3aKOHOB, SIBICHHHA H
MPOIECCOB, PEUICHUH 3a]1a4, KOTOPBIC HE UCIIPABJICHBI MTOCIIE HECKOJIBKIX
HABOJISIINX BOIIPOCOB.

4.1.2. OnieHuBaHuEe OTYETA IO JTaOOPaTOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS JJIS OLIEHKH KaueCTBa OCBOCHUS 00yJaIOIIUMCsI
OCHOBHOW TpOo(hecCHOHATBLHOW 00pa30BaTeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAHCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o JabopaTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ConepkaHue OTUeTa W KPUTEPUHM OLEHKH oTdera (Taldil.)

TOBOJIATCSI 0 CBEJCHUST 00YJAIONTNXCsl B HAYAJIC 3aHSATUH.

Ne OLeHOYHBIE CpEeICTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHbIE 3aJaHus M (WIM) HHBIE MaTepUabl, MHIMKATOpa
HEOOXOAUMBIC Uil OLICHKH 3HAHWH, YMEHHH, HAaBBIKOB M (WJIN) KOMIIETEHLINU
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OIBITA JIESITEILHOCTH,
KOMITETCHITMI B TTPOIIECCE OCBOCHUS JUCITUTITUHBI

XapaKTepu3ylmux cHpOpMUPOBAHHOCTh

MasTHUKA?

1 1. Yo Ha3wIBaeTCS CHIION TSIKECTH? WNI-1 onk-1.
2. Yto nmogHUMAaeTCs O, CUII0N BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3amumuTe GopMyny TSl ONPEIEICHUS YCKOPEHUS CUITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBCHHOHAYYHBIX
4. Kak omnpezensieTcsi yCKOpeHHE CBOOOHOTO MAJCHHSI C TOMOIIBIO JTUCUHUIUIUH JJIs
MaTeMaTU4YEeCKOro MasiTHUKA? pereHus

5. YUto Ha3bIBaeTCI MAaTEMATUYECKUM MasITHUKOM?
6. Kax omnpenenuts mnepuon KoyieOaHWM MaTEMaTHYECKOTO

CTaHAAPTHBIX 3a/ia4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

OTyer OIGHHUBAETCA IIO YCMOTPCHUIO MPEIoJaBaTeCIIsg OHGHKOP'I COTIUYHO», «XOPOLIOo»,
«YHAOBJICTBOPUTCIIBHOY», «HCYAOBJICTBOPUTCIIBHO» HIIN OLICHKOM GauyTCHO», «HEC 3a4YTCHO». OI_IeHKa

«3a4YTCHO»

CTaBUTCS  OOydYarOIIMMCH,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHSIM,

YCTaHOBJICHHBIM [IJISl TIOJIOXKHTEIBHBIX OIEHOK («KOTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
OreHka 00BSABIIAECTCS 00yUaIOMEMYCsl HEITOCPEACTBEHHO MOCTIE CIaul OTUYETA.

HIxamaa

Kpurepun oueHuBanus

Ouenka 5
(OTIMYHO)

- U3JI0KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- CBOOOIHOE BITaJICHUE TEPMHUHOJIOTUEIH;

- YMCHHUC BBLICKA3bIBATH U O60CHOBaTB CBOM CYXKIACHUA IMPU OTBCTC HaA
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I?)I/I[ICCKI/Ie 3aKOHBI, AABJICHUA U TPOUCCCHI;

- yMEHHE TIPOBOIUTH U OLICHUBATH PE3YJIbTaThl H3MEPCHU;

- CIIOCOOHOCTD PeIIaTh 3aJa4u.

Ouenka 4
(xoporo)

- M3JI0)KCHHUE MaTepuasa JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE IIPUMCHEHHE TEOPETUYECKUX 3HAHUU IUIs ONMCAHMS
(U3NUECKUX 3aKOHOB, SIBJICHUH U POLIECCOB, PEIICHUS KOHKPETHBIX 33/ad,
IIPOBEJICHUS. U OLEHUBAHUS PE3YJIbTAaTOB M3MEPEHUH, HO COIEP)KaHUE U
¢dopma 0TBeTa UMEIOT OTJEJIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- U3JI0KEHHE MaTepuasa HETOoJHO, HETIOCIeI0BATEIbHO,

- HETOYHOCTH B OIPEACICHUH TOHSATUH, B NPUMEHEHUH 3HAHUH IS
onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUH M TPOIECCOB, pELICHUS
KOHKPETHBIX 3a/1a4, POBEACHUS U OIICHUBAHUS PE3YJIbTATOB U3MEPEHUH,
- 3aTpyIHEHUSI B 000OCHOBAHUHU CBOMX CYXKICHHIA,

- Oo0HapyXHMBaeTCs HEIOCTaTOYHO TIyOOKOE MOHWMAaHHE HW3YYCHHOTO
MaTtepuana.

Onuenka 2
(HEYTOBIETBOPHUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHBI OIIMOKH B
OTIpPENICIICHUH TIOHSATHH W ONWCAaHWHM (PU3MUYECKUX 3aKOHOB, SIBICHUH U
nponecCoB, HUCKaXXCH HX CMbICI, HC PCHICHBI 3aJa4dd, HC MPaBUIIBHO
OLIEHUBAIOTCSI PE3YyJIbTaThl N3MEPEHUH;

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

HIxana

Kpurtepnu onennBanus

OrLeHKa «3a4TEHO»

- N3JI0’KEHHME MaTepHalia JJIOTHYHO, TPaMOTHO;
- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
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- YMCHHUC BBICKA3bIBATL U OGOCHOBaTB CBOU CYXICHHA IPpU OTBCTC Ha
KOHTPOJIbHBIE BOITPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘ICCKI/Ie 3aKOHBI, AABJICHUA U TPOUCCCHI;

- YMEHHUE POBOANTH U OIICHUBATH PE3yJIbTaThl H3MEPCHUI;

- CHOCOOHOCThH peIllaTh WHXKEHEPHbIC 3a7add (JOMYCKAeTCs HaInudue
MaJIO3HAYUTENFHBIX ONIMOOK WM HEIOCTaTOYHO TIOJMHOE PACKPBITHE
COJIEp’KaHUE BOIPOCA WIIU MOTPEIIHOCTh HEMPHUHIIUITUATHHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKUX 3HAHUI; JOMYIIEHbI OIIMOKH
B ONPEEICHUN MOHATUHA U ONUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH U
IIPOLIECCOB, MCKa)XXEH HMX CMBICJ, HE PEIICHBl 3a]ayd, HE IIPaBUIIBLHO

O1eHKa «HE 3a4TEHO) o
OIICHUBAIOTCS PE3yJbTaThl H3MEPEHUI;

rpyObIe OITMOKHU B U3JIOKCHUH.

- HE3HaHUE OCHOBHOTO Marepuana y4eOHOHl MporpaMmbl, JAOMYCKAIOTCS

4.1.3. TectupoBanue

TectupoBaHue HCIONB3yeTCS U OILCHKM KayecTBa OCBOEHHUS OOy4alolMMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBbl IO OTAEIbHBIM TEMaM WU pa3zesaM JUCLUIIIMHBIL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHAAPTHU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUINNA YIPOCTUTH
IpoLenypy U3MEpEHHsl 3HaHUH 1 yMeHU o0ydaromuxcsa. O0ydaronMcs BbIIAIOTCA TECTOBbIE 3aaHUs
¢ (OpMYIHPOBKOH BOIPOCOB M MPEUIOKEHUEM BBIOpATh OIMH MPABUIBHBIN OTBET M3 HECKOJIBKHUX

BAapHaHTOB OTBECTOB.

- 10 OKPY>KHOCTH C IOCTOSIHHOU CKOPOCTBIO
2. MoMeHT WHepIuu TOHKOTOo Oo0Opyda Maccou m, paauycoMm R

o0pyue, To MOMEHT HHEPIIUU 00pyda
- YMEHBIINTCA B 2 pa3a

- yBenuuuTcd B 1,5 paza

- HE U3MEHUTCA

- ymenbures B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOMN BEIUYUHOM SIBIIAETCS ...
- CKOPOCTh CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- IJINTeJIbHOCTb COOBITHS

- DJICKTPUYECKUH 3apsif

Ne O1IeHOYHBIE CPEJICTBA Kox u HanmeHnoBanue
TunoBble KOHTPOJBbHBIE 3afaHusi W (WIM) HHBIE MaTepHaIbI, WHJUKaTOpa
HEOOXOJUMBIC JIS OLICHKHW 3HAHWW, YMEHUW, HaBBIKOB W (MJIN) KOMIIETEHLINU
OMBITa JESATENBHOCTH, XapaKTepHU3YyIMUX CHOPMUPOBAHHOCTh
KOMIIETEHIIUH B Mpoliecce OCBOSHUS AUCIUTIINHBI

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

CTaHAAPTHBIX 3a/i1a4 B
COOTBETCTBHH C

OTHOCHUTEIIbHO  OCH, TpOXOJsIled uepe3 IeHTp o0pyda | HalpaBICHHOCTHIO
NEPIEHAUKYJIAPHO IUIOCKOCTH, B KOTOPOH JIEXKHUT 00pydY, paBeH | HIpoQecCHOHATbHON
[=mR2. Eciu och BpallleHHs TIEPEHECTH MapajlieibHO B TOYKY Ha JEeATEeIIbHOCTH
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4. CpenHsst KUHETUYECKasi SHEPTHUS MOJIEKYJIbI HI€aTbHOTO Ta3a Mpu
temneparype I paBHa €=ik1/2.. 3nech i=ny+ Ngpt+2nk, T1I€ Ny, Ngp, Nk
— YHUCIJIO cTeneHedl cBOOO/bI MOCTYNATEeIbHOT0, BPAIlaTeIbHOTO U
K0J1e0aTeNbHOr0 ABMKEHUH MOJIeKYbl. [Ipu ycrnoBum, 4To UMEIOT
MECTO TOJIBKO TOCTYNATEIbHOE M BpallaTeIbHOE JBUKEHUE, AJIS
Bogopoaa (Hz) uncino i paBHO

-7

-5

-2

-8

5. B mporecce M30TepMHUUECKOTO COOOIICHUS TETIa MOCTOSTHHOM
Macce MJIeaIbHOIO ra3a €ro 3HTPOIus ...

- HEe MEHsIeTCs

- YMEHbIIIAeTCA

- YBeJIUYMBaeTCcs

6. VI3mMeHeHre BHYTPEHHEH PHEPrHMM Ia3a IPOM3O0ILLIO TOJIBKO 3a
c4eT paboThI CHKATHsI Ta3a B ...

- U30TEPMHUUYECKOM IIpoIiECCE

- n300apHOM TIpoIIecce

- U30XOpPHOM IIpoLecce

- ainadaTH4YecKOM Npouecce

7. ToueuHbll 3apsin +q HAXOAUTCA B IEHTpe ChepUIecKoi
noBepxHocTU. Eciu 3apsa cMecTUTh U3 LEHTpa cepbl, OCTaBIAA
€ro BHYTPM HeEe, TO TIOTOK BEKTOpa HANpPSKECHHOCTU
ANEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTh CRPEpHI. ..

- YMEHBILINUTCS;

- He UI3BMEHUTCS;

- YBEIIUYUTCS

8. Eciu yBenuuuTh B JBa pa3a HAMNPSIKEHHOCTb 3JIEKTPUUECKOTO
110JI1 B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOLHOCTD TOKA ...

- YMEHBIINTCA B JIBA pa3a;

- HE U3MEHUTCS;

- yMeHbIIUTCS B 4 pasza

- YBeJIH4HUTCH B 4 pa3a;

- YBEJIMUYUTCS B JIBa pasa;

9. Ilpu mnomemeHuHn AUDIEKTPUKAa B DJIEKTPUYECKOE II0JIe
HANPSDKEHHOCTh  DJIEKTPUUYECKOTrO IMOJIE BHYTPH OECKOHEYHOIO
OJTHOPOJHOIO H30TPOIIHOTO JAMAJIEKTPUKA C AMDJIEKTPUUECKOMN
MIPOHUIIAEMOCTBHIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTAETCs PAaBHOU HYJIIO;

- YBEJIMYUBAETCS B € pa3s;

- YMeHblIaeTcs B € pa3

10. YMeHbIIeHNE aMIUTUTYABI KOJIEOaHUH B CUCTEME C 3aTyXaHHUeM
XapaKTepu3yeTcss BpeMeHeM perakcanuu. Eciau npu HensMeHHOM
OMHUYECKOM CONPOTHBIIEHUH B KOJIEOATEIHLHOM KOHTYPE YBEIUYHUTh
B 2 pa3za UHAYKTUBHOCTh KaTYyIIKH, TO BpEMs pelaKCalui. . .

- YMEHBIINTCSA B 2 pa3a;

- YBeJIMYMTCS B 2 pa3a;

- yBenUuuTCs B 4 pasa;

- yMEeHbIIUTCS B 4 pasza
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ITo pesympraTaM TecTa OOYYarOMIEMYCS BBICTABISACTCS OICHKA «OTIMYHO», «XOPOIIOY,
«y,Z[OBJ'IeTBOpI/ITCJIBHO» )50) 058 <<H€}I[[OBH€TBOPI/ITCJIBHO».

Kpurepun onenmBanus oTBera (Tabi.) MOBOASTCS 1O CBEACHUS OOYyYaroOUIMXCs A0 Hadaa
TeCTUpOBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00ydYaroImeMycsl HEMOCPEACTBEHHO IMOCHE €ro
CIayH.

Kpurtepun onenunBanuns

Ixaja o
(% mpaBUJIbHBIX OTBETOB)

Ouenka 5 (OTIMYHO)

Orenka 4 (xoporo)

Onenka 3 (yI0BJIETBOPHUTEIIBHO)

Oruenka 2 (HEYIOBJIECTBOPUTEIILHO) Mmenee 50

TecToBbIC 3a/laHuA, HCIOJIB3YIOIHECd JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoOHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmmoHHBIE TEXHOJIOTHH,
HCIOJIb3YCMBIC ITPU OCYHICCTBJICHUN O6paSOBaT€HBHOI‘0 nponecca no JUCHUINIMHE, BKIIKOYasd NCPCUCHb
MIPOrpaMMHOTO 0OecTieueHHsI 1 THPOPMAIIMOHHBIX CIIPaBOYHBIX cucTteM» - My TestX10.2.

4.2. [Ipouenypsl U OLEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer

3auer sBnseTcs (GopMOW  OIEHKM KadecTBa OCBOCHHUS  OOYYarOIIMMCS  OCHOBHOM
npodecCHOHATFHON 00pa30BaTEIbHOM MPOTrpaMMEI IO pa3/iesiaM JUCIUIUTAHEL [1o pe3ynbraTam 3adera
o0yJaroleMycst BRICTABISIETCS OIICHKA «3aUTEHOY WIH «HE 3aU4TEHOY.

3ayer TPOBOMUTCS MO OKOHYAHWW YTEHHs JICKIMA W BBITOJHEHHS J1a00PATOPHBIX
(MpakTUYeCKUX) 3aHATHA. 3a4eT MPUHUMACTCS MPENoIaBaTeSIMK, MPOBOJUBIINME JIA0OpaTOPHBIC
(MpakTHYECKUE) 3aHATHS, WM YATAIONIMMHU JISKIMH 10 JAaHHOW JUCHUIUIMHE. B ciydae oTcyTcTBUS
BEIYIEro IMpernojaBaTeNsi 3a4eT NPUHHUMACTCS MpernojaBaTelieM, HAa3HAYEHHBIM PaCIOPSIKECHUEM
3aBenyroniero kadenpoii. C paspenieHus 3aBeayromero kapeapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATH
npenojaBaTens kKadeapsl, IPUBICYCHHBIHN JIJIs TOMOIIY B IPUEME 3a4eTa.

[IpucyrcTBMEe Ha 3adere mpenojaaBareneil ¢ npyrux kKadeap ©0€3 COOTBETCTBYIOIIETO
pacropsHKeHUsT PEKTOPa, IPOPEKTOpa 10 y4eOHOM U BOCTIUTATEILHON paboTe, 3aMECTHTENS TUPEKTOpa
MHCTUTYTA 1O y4eOHOU paboTe HE JOMyCKaeTCsl.

®dopma(bl) NpPOBENEHUS 3ayeTa (YCmHbIL ONpoc No Ouremam, NUCbMeHHAs paboma,
mecmupoganue u 0p.) ONpenesatoTcss Kadeapoil U JOBOAATCS 10 CBEACHUS OOydyaroIuXcs B Hayaie
cemecTpa.

Jlis mpoBeneHHsl 3aueTa BEAYyIIUH MpEnojaBaTeNib HAaKaHYHE IOMy4aeT B CEKpeTapuare
IMpEKTOpaTa 3a4eTHO-PK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAIlaeTCs B CEKpPEeTapHaT IOCIe
OKOHYAHUS MEPOTIPUATHUS B ICHD MPOBEICHUS 3aUeTa WU YTPOM CIICIYIOIIETO JTHS.

Bo Bpems 3adera 00yJaromuecss MOTYT IOJIb30BaThCsl C Pa3pelIeHUs] BEAYIIETro MPenoIaBaTest
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOU, IPYTUMHU TIOCOOUSIMH U TEXHUYECKUMU CPEJICTBAMH.

BpewMst moaroToBku oTBETa B yCTHOM (hOpMe MPH cAade 3aueTa JOHKHO COCTaBIATh He MeHee 20
MUHYT (TI0 JKETaHWIO O0YYaIOMIerocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBera - He Gonee 10
MUHYT.

[IpenogaBaTento mMpeIoCTaBIsACTCs MPABO 33a/1aBaTh O0YUYAIOUIUMCS JOTIOTHUTEIHHBIC BOIIPOCH
B PaMKax MPOTPaMMBbI JUCITUTUINHBIL.

KauecTBeHHasi OIEHKa «3a4TE€HO», BHECEHHAs B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTD,
SBIIETCS PE3YIbTATOM YCIEIIHOTO YCBOCHHS Y41eOHOTO MaTepuaia.
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Pe3ynbTatr 3auera BBICTaBIISIETCS B 3a4€THO-3K3aMEHALMOHHYIO BEIOMOCTb B JICHb IPOBEICHMUS
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 IPYTUX BUAOB JMYHOW KOMMYHHUKAIIMOHHOHN U KOMIIBIOTEPHON TEXHUKU BO
BpeMs 3aueTa 3amperieHo. B ciyuae HapymieHus 3TOro TpeOOBaHUS MpernojaBareNb 00s3aH yIalIuTh
00y4aroIerocst U3 ayAMTOPUH U IPOCTaBUTh EMY B BEJOMOCTHU OLIEHKY «HE 3aUTEHO.

OOyuaromMcs, He CIABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKM I10 YBa)KUTEJIBHOW MPUYMHE,
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.

JlomyckaeTcs ¢ pa3pelieHus 3aMeCTUTENS TUPEKTOpa MHCTUTYTA 0 yueOHOM paboTe JocpouHas
c/laya 3a4yeTa C 3alUChI0 PE3YIbTAaTOB B AK3aMEHAIIMOHHBII JIUCT.

WHBanuapl U auna ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pOBbS MOTYT CIaBaTh 3a4e€Thl B
CPOKH, YCTaHOBJIEHHbIE MHIMBHUyalbHbIM y4eOHBIM IJIaHOM. VIHBamMIbl M JIMIA C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMU 37J0POBbsI, UMEIOIIIME HAPYLIEHUS ONIOPHO-/IBUTaTENILHOTO arapara, J0IyCKarTCs Ha
aTTECTALlMOHHbIE HCIIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COMPOBOXKIAIOLIHX.

[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.

3. BemectBo B anekTpuyeckoMm mnose. IlonsipHble M HEMOJSpHbIE
Moutekybl. [lonspusanus nusnekTpukoB. Bektop cMmemnienus.

Ne OLieHOYHBIE CPEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUsl W (WJIM) HWHBIE MaTepuabl, WHIUKAaTOpa
HE0OXOIUMBIE JITIsl OIICHKY 3HAHWM, YMEHUH, HABBIKOB U (HJTH) OTIBITA KOMITETEHIINH
NeSITeIbHOCTH, XapaKTepU3YIOIIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCEe OCBOCHUS JUCIUTIIINHBI

1. 1. DNeKTpUYeCKuit 3apsm. B3aumoneiictBue 3apsI0B. WI-1 omx-1.
DJIeKTpocTaTuyeckoe 1moje. Bektop Hanpspk€HHOcTH. Pacuér Ucnonezyer
AIEKTPOCTATUYECKUX IMOJICH. OCHOBHBIE 3aKOHBI
2.  TloTteHmman  3JIEKTPOCTATHYECKOTO  mmois. Pabora 1O | €CTECTBEHHOHAYYHBIX
MepEMENICHUIO 3apsI0B B AJIEKTpocTaTuueckoM nojie. [loreHuuan u JUCUUTUIUH JJIs
IpaJueHT MoTeHIHana. DKBUIOTEHIIMALHBIE TOBEPXHOCTH. perieHus

CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHH C

4. TlpoBOJHMKM B 3JEKTPOCTATHYECKOM II0J€. DIEKTPOEMKOCTh | HANPaBICHHOCTHIO
MpoBOAHUKOB. KoHEHCATOPHI. npohecCHoHANBHOM
5. ITocTosHHEBINI ANEKTPUUECKUIA TOK. 3akoH Owma. NEITEILHOCTH
Onextpoasmxkymas cuia. IlpaBwia Kupxropa u  pacyérel

AJIEKTPUYECKUX LIETIEH.

6. Kitaccuueckas Teopust 21eKTponpoBoAHOCTU. BbiBo 3akoHa OMa.
[Ipupona cBepXIIpOBOIUMOCTH.

7. Hocutenu Toka B pa3iauyHbIX IPOBOJHUKAX. DJIEMEHTHI TEOPUH
anekTponpoBoaHocTH. [lomynpoBonnuku. IlomynpoBogHUKOBBIE
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npubopsl. DIEMEHTHl (HU3UYECKON 3IeKTPOHHKH. KOHTaKTHBIE
SIBJICHUS] B METAJUIaX U NOJYIPOBOJHUKAX.

8. MarnutHoe moisie. B3auMopneicTBUE SIEKTPUUYECKUX TOKOB.
Pacuérsl MmarauTHbIX noJsiei. 3akoH bro-CaBapa-Jlamnaca.

9. MaruutHbIe CBOMCTBa BellecTBa. [[ua-, mapa- u peppomMarHeTukH.
Jomenbl.  @eppuThl.  DJIEKTPOMAarHUTHBIE  cemapaTopbl B
arpoOUHKEHEPHH.

10. JleiicTBME€ MarHMTHOrO TIOJS HA OJJIEKTPUYECKUHA TOK U
JBIKYIIHECS 3apsbKeHHbIe yacTulibl. Cuita AMrepa u cuia Jlopenia.
Dddexr Xomra. DIEKTPOABUTATEIH.

11. DOnextpomarHuTHas HWHAYKUWsS. 3akoH dapanes W MpaBHIO
Jlenua. Mexanu3m Bo3HukHoBeHUs D/1C nHaYKIUN.

12. Teneparopsl rapmonmueckor DJIC u TpaHchOpMaTOPHI.
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS.

13. IlepemeHHbIl 3neKTpUYecKUil TOK. Llenmn mepeMeHHOro ToKa.
3axon Oma 1 Leneil nepeMeHHoro toka. [loaHoe conpoTuBieHue
NepeMeHHOMYy TOKy. BektopHast auarpamma. Pe3oHaHc B 1emsx
MEPEMEHHOT0 TOKaA.

14. DnexkrpomarauTHoe noje. O6o6menne 3akona Papanes. 3akoH
MOJIHOTO TOKAa. TOK CMEHIeHUsl. ODJIEKTPOMArHUTHBIE BOJIHBI.
VpaBHenus Makcpemna. Cucrema ypaBHeHMM MakcBemia B
muddepeHMaIbHON U UHTErpajdbHON (opmax. Bekrop Ymona-
[loitnTuara. JlaBnenue cBera.

15. T'apmonndeckuii ocunmiaTop. CBOOOIHBIE IIEKTPOMArHUTHBIC
KoseOaHusl. 3aTyxalolue 1 BoIHYKICHHbIE Kosiebanus. Pezonanc.
16. I'enepanus, nepegadya W HPUEM DIEKTPOMAarHUTHBIX BOJIH.
OTKpBITBIA ~ KOneOaTenbHbIH  KOHTYp.  [lpuHnmum  pabGoThl
pazvonepenaTymuka " paxuonpuéMHuUKa. Monynsiuust "
NETEKTUPOBAHNWE DIIEKTPOMAarHUTHBIX BOJH. Panuonokamus w
TEJEeBUJICHUE.

17. lllxana 3J1eKTpOMarHuTHHIX BOJIH. Pa3inyHble [rana3oHbl 4acToOT
ANIEKTPOMArHUTHBIX BOJIH, WX XapakTepHble OCOOCHHOCTH W
TEXHUYECKHUE CPEACTBA UX MOTYyUEHHUS.

18. Hcmonb3oBaHWe BUAMMBIX, YIbTPA(QUONETOBBIX M JAPYTUX
M3JIy4€HUI B PACTEHHEBOJCTBE U JKUBOTHOBOJICTBE.

[kana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUAIOLIErOCs PEICTABICHbI B TA0IHIIE.

IIkana Kpurtepun onenuBanus

OHGHKa «GBauTCHO» 3HaHHUC nporpaMmMHOTO Marepuaia, YCBOCHHUC

JONOJHUTEIBHOM  JIUTEPATyphl,  PEKOMEHAOBAHHOW  IIPOrpaMMOi

JUCHUIUTMHBI, TIPABUJIbHOE pEIlIeHHuEe MHXKEHEPHOM 3ajauu (JIomycKaercs
HAIMYME MAaJO3HAYUTEIbHBIX OIMMOOK WM HEJOCTATOYHO IIOJIHOE
PacKpbITUE COAEPKaHUE BOMPOCA UM MOTPEIIHOCTh HETPUHIMITHAIEHOTO
XapakTepa B OTBETE HA BOIIPOCHI).

O1LeHKa «HE 3aYTEHO)

npobensl B 3HAHMAX ~ OCHOBHOTO  INPOTPAaMMHOIO  Marepuana,
NPUHIUIHAIBHBIE OMIMOKU IPU OTBETE Ha BOIIPOCHI.
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4.2.2. DKk3aMeH

DK3aMeH sBisieTcss (OpMOM OIEHKHM KadeCcTBa OCBOCHUS OOYYaIOIMUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW MPOTrpaMMbl 10 pasfenaM IUCHMIUIMHBL. [lo pesympTatam
SK3aMeHa 00y4aroleMycsl BBICTABIISIETCS OLEHKA «OTIMYHOY», «XOPOLIOY, «yIOBIETBOPUTEIHLHOY WIH
«HEYOBJIETBOPUTEIILHOY.

DK3aMeH MO JUCLHMIUIMHE MPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM MPOMEKYTOUHOM
aTTecTallii, B KOTOPOM YKa3bIBa€TCsS BPEMS €0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MTPOBEICHUS
KOHCYJIbTallMH. Y TBEPKACHHOE paclucaHre pa3MeniaeTcs Ha THPOPMAIMOHHBIX CTEH/IaX, a TaKXkKe Ha
o(unmansHOM caiite YHHUBEpcHUTETA.

YpoBeHb TpeOOBaHWUU I TPOMEKYTOUHOH aTTecTallMi OOYYalONIUXCsl YCTaHABIMBACTCS
paboueii mporpaMMoi AUCIUIIMHBI M TOBOAUTCS 10 CBEJCHUS 00yUaIOMUXCsl B HA4aIe CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK IPaBuIIo, iektopamu. C pa3perieHus 3aBeayroniero kaheapon Ha
9K3aMEHE MOXET MPUCYTCTBOBATH MPENOaBaTeNlb Kadeaphl, MPUBICYCHHBIN I MOMOIIU B MpUEME
sK3aMeHa. B ciydae oTcyTCTBUS BeAylero mpenojaBaTelis dK3aMeH NMPUHUMAETCs MperoaaBaTesiem,
Ha3HAUYEHHBIM PACHOPSLKEHUEM 3aBEIYIOUIET0 Kadeapoil.

[IpucyTcTBHE Ha »5K3aMeHe MpernojaBarenel ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropsbKeHHs: PEeKTopa, MPOPEeKTopa MO Y4eOHOW M BOCHMTATENBHOW paboTe WM 3aMECTHUTEINS
mupekropa MHcTHTyTa 110 Y4eOHOU paboTe HE JOITyCKaeTCsl.

Jlna mpoBeneHus 3K3aMEHa BEOyLIUI IPEnojaBaTeilb HaKaHYyHE IOJydaeT B CEKpeTapuaTe
JIUPEKTOpaTa 3aueTHO-9K3aMEHALIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAlllaeTCsl B CEKpeTapuaT MOcIie
OKOHYAHUS MEPONPUATHUS B JCHb IIPOBEACHUS IK3aMEHA WIH YTPOM CIIEAYIOLIErO JHS.

DK3aMeHBbl MPOBOJIATCS MO OwjieraM B YCTHOM WM NHCbMEHHOM BHUZE, JUOO B BHUE
TECTHPOBaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIIOTCS TI0 YCTaHOBJIECHHON (hOpMe B COOTBETCTBUU
C YTBEpPXKIEHHBIMH Kadeapoil 5K3aMEHAIMOHHBIMH BONPOCAMU U YTBEPXKAAIOTCS 3aBEAYIOIIUM
kadenpoii exeroqHo. B Ouiere cogep>kuTcs 2 TEOPETHUECKUX BOIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpPEAOCTaBISIETCA MPaBO 3a/1aBaTh BOIMPOCHI CBEPX Oumiera, a TakKe MOMUMO
TEOPETHUYECKUX BOMPOCOB JaBaTh JI PEIUICHHsS 3aJa4d U IMPUMEPhl, HE BBIXOJAIIUE 33 pPaMKU
MPONJEHHOr0 MaTepuasa Mo u3y4yaeMou TUCIUIIIINHE.

3HaHUS, YMEHUS U HaBBIKH OOYYAIOMIMXCS OMPEIEISIFOTCS OICHKAMHU «OTIIHYHOY, «XOPOIIIOY,
«yIOBJICTBOPUTEIBHOY», «HEYIOBIETBOPUTEIHLHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZOMOCTh 00YYarOIIErocs B IEHb SK3aMeHa.

[Ipy mpoBeneHUM YCTHOTO SK3aMeHa B ayJUTOPUU HE JIOJDKHO HaXOAWThcs Oojee 6
00y4aromuxcs Ha OAHOTO MPEToaaBaTENs.

[Ipu mpoBeneHWM YCTHOTO SK3aMEHa OOYyYarolIuics BBHIOMpAET SK3aMEHAIlMOHHBIM OWJeT B
CIIy4aifHOM MOpsIJIKE, 3aTeM Ha3bIBaeT (PaMUIIHIO, UMSI, OTYECTBO M HOMEP 3K3aMEHALMOHHOT0 OUIIeTa.

Bo Bpems 5sk3ameHa oOydarommecs MOTYT IOJIb30BAaThbCA C paspelleHus SK3aMeHaTtopa
pOrpaMMOll JTUCIUIIMHBI, CIPABOYHON M HOPMATHBHOH IJUTEpaTypoi, OPYrUMH IOCOOMSIMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moAroToBKH OTBETA MPH caue K3aMeHa B YCTHOM (popMe T0JIKHO COCTAaBISATh HE MEHEE
40 MuHYT (TI0 YKEJTaHUIO 00YYAIOMIErocs OTBET MOXKET OBITh JOCPOYHBIM). Bpems otBeTa — He Oonee 15
MUHYT.

OO0yyaromuiicsi, HCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY [0 BHIOPAHHOMY UM
Ousnery, UMeeT MpaBO Ha BHIOOP BTOPOro OWMIIETa C COOTBETCTBYIOIIUM IPOUIEHUEM BPEMEHHU Ha
MoAroToBKy. [Ipu OKOHYaTEeNbHOM OLIEHMBAHWU OTBETA OLIEHKA CHIYKAETCS Ha OAMH Oami. Brimaua
TpeThero Ouiera He pa3periaeTcs.

Ecnu oOyyaromuiics siBUiICS Ha 9K3aMEH, U, B35IB OMJIET, 0TKA3aJICS OT MPOXO0XKICHUS aTTEeCTalluU
B CBS3M C  HENOATOTOBIEHHOCTbIO, TO B  BEAOMOCTM €My  BBICTaBJISIETCS  OLIEHKa
«HEYIOBJIETBOPUTEIILHOY.

Hapymenne AUCHMIUIMHBL, CIMCBIBAHUE, HCIOJIb30BAHUE OOYYAIOUIMMHUCSA HEPa3pelIeHHBIX
MEYaTHbIX M PYKOMUCHBIX MaTepHaioB, MOOWIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JIMYHOW KOMMYHUKAITHOHHON U KOMITBIOTEPHOM TEXHUKU BO
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BpeMsl aTTECTallMOHHBIX WCHBITAHWW 3ampenieHo. B ciydae HapymeHus 3Toro TpeOoBaHHUs
IpernoiaBaTeNb 00s3aH yIalIuTh 00y4Jaromerocs U3 ayJUTOPUU U IPOCTAaBUTh EMY B BEJJOMOCTH OLICHKY
«HEYJOBJICTBOPUTEIBHO.

BoicTaBineHHe OLIEHOK, IIOJIyYEHHBIX IIpU IOABEAECHUU PE3YJIbTATOB IPOMEKYTOUHOM
aTTeCTalliM, B 3a4ETHO-3K3aMEHALMOHHYIO BEJAOMOCTb IPOBOJUTCS B MPUCYTCTBUM CaMOro
oOyuaromerocsi. IlpernonaBaTenu HeCyT NEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb U
TOYHOCTbh BHECEHU 3aIIUCEH 0 pe3ysbTaTax IPOMEXYTOYHOM aTTECTallMH B 3a4€THO-9K3aMEHAI[IOHHYIO
BEJOMOCTb.

HesBka Ha »K3aMeH OTMe4YaeTcsi B 3a4€THO-9K3aMEHAI[MOHHOM BEAOMOCTH CIIOBAMM «HE
SIBUJICS).

Jliis 00y4daronuxcs, KOTOpbIE HE CMOIJIM C/IaTh 9K3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEPCUTET
YCTAHABJIMBAET MEPUOJI JIMKBUAALNHU 330JDKEHHOCTU. B 3TOT nmepuon npenopasareiay, NIpUHUMABIINE
9K3aMe€H, JJOJDKHBl YCTAaHOBUTh HE MEHee 2-X JIHEH, Korja oHM OyAdyT NMPUHHMAThH 3aJ0JKEHHOCTH.
Wudopmanus o TUKBUAALUH 3a10JKEHHOCTH OTMEUYAETCs B AK3aMEHAIIMOHHOM JIUCTE.

OOyuaromyMces, MOKa3aBIIUM OTJIMYHBIE M XOPOIIME 3HAHHUSA B TEUEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH, MOKET OBITh IPOCTABIICHA SK3aMEHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 0e3 caaun sk3aMeHa. OLeHKa BBICTaBIAETCS B 9K3aMEHAIIMOHHBIHN JIUCT WU B 3a4ETHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WMHBanuap! ¥ JULa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbs MOTYT C/IaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHO/] B CPOKH, YCTAaHOBJICHHbIE HHAMBHUYaIbHBIM YU€OHBIM INIAHOM. MIHBamUIBI 1
JMIA C OTPAaHUYEHHBIMM BO3MOXHOCTSIMH 3[I0POBbs, MMEIOILINE HApyLIEHUs ONOPHO-IBUIATEIBHOTO
anmapara, [JOIYCKalOTCsl Ha aTTECTAlMOHHBIE MCHBITAaHUS B CONPOBOXKJIEHUU AaCCHUCTEHTOB-
COIIPOBOKIAIOILUX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM JIi OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnn 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCcTalluu 00y4aroluxcs 1o
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» @I'BOY BO I0xno-Ypansckuii [AY.

3. BekrtopHublii crmocod onucaHus ~— IBWXKEHHH.  BekTopsl
HepeMeIIeHHs, CKOPOCTH, YCKOPCHHS. YTJIOBBIE XapaKTCPHCTHUKH

No OneHoYHbIE CPEACTBA Kon n naumenoBanue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIU) UHbIE MaTepHaIbl, WHIUKAaTOpa
HEOOXOUMBIC JJIs OIICHKU 3HAHUH, YMEHH, HABBIKOB ¥ (WJIH) KOMITETEHIIUH
OTIbITA JIEATEIBHOCTH, XapaKTePU3YIOUX c(hOpMHUPOBAHHOCTh
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIIMHBI
1 2 cemecTp N-1 onk-1.
1. Ponp ¢Gu3WKKM B pa3BUTHH TEXHUKA M arpOMpPOMBIILICHHOTO Ucnonp3yet
MIPOU3BOICTBA. OCHOBHBIE 3aKOHBI
2. Kunematnka wmatepuaibHOM TOUYKU. KOOpIWHATHBI METON | €CTECTBEHHOHAYYHBIX
onucanusi ABwkeHUN. Kunematnueckoe ypaBHEHHE [BWKEHUS U JTUCLUTUIUH JJIs
orpezesisieMble [0 HeMY KHHEMaTHYECKHE XapaKTePUCTHKU. perieHus

CTaHAAPTHBIX 3a/ia4 B
COOTBETCTBHH C

ABHUKCHUSA 11O OKPYIKHOCTH. HaIpaBJICHHOCTBIO
4. D7eMeHTHI PEIATUBUCTCKON MeXaHuKU. [ocTynaTel cienuanpHOM | mpodeccHoHaIbHON
Teopun otHocuTenbHOCTU. [IpeoOpazoBanus Jlopenmna. CrnoxkeHue JeATEIbHOCTH

ckopocteil. OTHOCUTENIBHOCTh JIMHBI OTPE3KOB M JUIMTEIbHOCTU
BPEMEHHBIX UHTEPBAJIOB.

5. JInHaMMKa MaTepUaIbHON TOYKU MU MOCTYNATEIbHOTO JBUKEHUS
TBEpAOro tena. [IpuHIMI OTHOCHUTENBHOCTH. 3akoHbl HbrloTOHA.
Bune! cui.

6. /IlnuHamuka BpamaTeJbHOrO JIBM)KEHUA. MOMEHT Cuiibl. MOMEHT
HMHEpUUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. NHepumanbHble M HEUHEPUUAIbHBIE CHUCTEMBI OTcuéra. CHIIbI
WHEPIUU TP PA3INYHBIX BUIAX ABUKCHUSI.
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8. PaboTa, MomHOCTH M 3HEprus. Mexanuueckasi paboTa ¥ MOLTHOCTb
IIpU MOCTYMNATEILHOM U BpalllaTeIbHOM JIBIKeHUsX. Kunetnueckas
SHEPrus U TEOPEMA O KUHETUUYECKOM HEPIUH.
9. KoHcepBaTuBHBIE CWIBI U MOTEHIMANbHAS >HEprus. [Ipumepsl
MOTEHLIMAJIBHBIX MOJIEH. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.
10. Mexanuveckue KojeOaHus. KuHemarnka TapMOHHUYECKHUX
konebanuii. CnoxeHne kojaebaHnil. AKyCTUYECKUE PE30HATOPHI.
11. Jlunamuka rapMoHMYECKHMX KoseOanmil. [(uddepennmanbroe
ypaBHEHHE KojeOaHUi. 3aTyXalollie 1 BBIHYKACHHBIE KOJIeOaHMS.
Mexanndeckuii pe3oHaHC. MasTHUKH.
12. Mexanuueckue BOJIHBI. BoiHOBOe ypaBHeHUe. Buibl BOJIH.
Wntepdepennus, audpakuus U aucrnepcus BoidH. BomHel u
nHpopmarnus.
13. OcHOBHBIE NOJIO)KEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUH.
Uneanbnpiit  raz. OcHoBHOe ypaBHenue MKT wu  ypaBHeHue
COCTOSIHMS MI€aJIbHOTO rasa.
14. ArperatHbie cocTosiHUA U (ha30BBIC MEepexo/ibl. PearbHbIe Ta3bl.
Cxwmxenne razoB. OcoOeHHOCTH KUAKOTO coctostHus. CTpoeHwue
KpuctaiioB. JledekTsl kpucTamumueckoro ctpoeHus. Ilpounocts u
IUIACTUYHOCTb.
15. SBnenmss mnepenoca. Juddysus, TEMIONPOBOAHOCTh W
BHYTpEHHee TpeHue. MoseKyIsIpHO-KUHETHYECKAs TeOpUsl SBICHUM
nepeHoca.
16. OcHOBBI TepMOIMHAMUKHU. BHYTpeHHss HHEprusi M IEpBOE
Hayajo TepMoAuMHaMHKH. Pabora u Temno€MKOCTh Traza mpH
pa3IMYHBIX IIPOLECCaX.
17. Bropoil 3akOH TepMOAMHAMHUKH. TemiaoBblE JBHUraTeid H
xonomunbHbele  Mammeabl. KIIJI  TemmoBeIX — aBUraTelieii  u
CTaTHUCTUYECKUIN CMBICI BTOPOTO 3aKOHA TepMoauHamuku. [lonsTue
SHTPOIUH. Tpetuii  3aKOH  TEPMOJMHAMHUKHU. DJIEMEHTHI
OMOYHEPTETHKH.

4 cemecTp
18. DneMeHThl reoMeTpuueckoil ONTUKU. OCHOBBI T€OMETPUYECKOM
ontuku. Popmynsl Ppenens. [lpuHnmn oOpPaTUMOCTH CBETOBBIX
nydeid. [Ipubopsl reoMeTpUIeCcKOr ONTHKH.
19.®@oromerpus.
20. DnemMenTsl BoHOBOM onTukU. [Ipuniun ['toiirexnca.
21. Hurepdepenuus cBera. KorepeHTHOCTh M ONTHYECKUH X0
nydei. YCIoBUA MakcMMyMmMa W MHHHUMyMa. HHTepdepomerpsl.
DneMeHTHI Tosiorpaduu.
22.  Judpakmus  cBera. [Ipunmun  T'rolirenca-®Openens.
Judpakimonnas  peméTka. Crniextporpadus. Hudpaxims
PEHTT€HOBCKHX JTy4eil.
23. B3aumogelicTBue U3i1ydeHus ¢ BeuiecTBoM. [lonsipusanus ceera
MIPU OTPAXKEHUH U MPEIOMIICHUU.
24. ]JIpoitHOe sydenpenomieHre. ONTHYECKH aKTUBHBIE BELIECTBA.
Caxapumetpsl. MickyccTBeHHasi aHU30TPONHUS U €€ HCIIOIb30BaHHE.
HopmanbHas u aHOMallbHASI IUCTIEPCHUS.
25. TemnoBoe wu3nydeHHe. AOCONMIOTHO YEPHOE TEIO0. 3aKOHBI
Kupxroga, Crepana-bonbumana u Buna. ®opmyna I[lnanka.
Onrturyeckasi TMPOMETPHSL.
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26. ®orodpdexr. BHemHuil, BHYTpeHHHH ¥  BEHTHJIbHBIN
dhoTodrddekr. VYpaBHeHHe DWHIITEeHHA. [Ipumenenue
dotornemenToB. Dpdexr Komnrona. JlroMuHECIIEHTHOE U3TyUCHHE.
BuomoMmunecnernus.

27. ®orobuonoruueckue npoueccsl. Porocunres. TepmoanHamuka
1 MexaHu3M QorocunTesa. buosnepreruka.

28. DyeMeHThl KBAaHTOBOW MeXaHUKH. KopIycKyispHO-BOJIHOBOU
JyaJn3M. Hudpakmums 3JIEKTPOHOB. CoOTHOIIICHHS
HeonpenenéHuoctel. Ypasuenue lIpenunrepa.

29. AtoM Bogopoda. DHepreTuueckue ypoBHU aTroma. llorenuman
Bo3OyxaeHuss W wuoHm3anuu. I[loctynatel bopa. Mznydenwe wu
MOTJIONIEHHE SHEPTHU. Bo1opo1omnono0HbIe HOHBI.

30. CrpykTypa CIHOXHBIX aTOMOB. ODHEPreTHYECKUE YPOBHU B
cinoxHbix aromax. [lpunmun Ilaynu. OnTudeckue CHEKTpPHl U
CHEKTpPbl PEHTTCHOBCKOro wu3iydeHus. llepumonnueckas cucrema
anemenToB J|.M.Meneneena.

31. ®uszuka MoseKyII. DHEPreTHIeCKUue YpoBHU MoJieKyl. OOMeHHOe
B3auMojieiicTBue. MonekymsipHble crnekTpbl. IlpuHimnm paboTsl
KBAHTOBBIX F€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
32. Tlomumepbl U kKuakue Kpuctamibl. (OCHOBHBIE BB
KOJUIEKTUBHU3AIMH MoJieKyJl. CTpoeHHEe MOIMMEPOB U UX (pU3NUECcKHe
cBOMCTBA. TNl KUAKHX KpPUCTAUIOB. JluUCIien Ha KUIKHX
KpUCTaJIIax.

33.5lBnenne paaMoOaKTUBHOCTH. BHIbBl paiMoOaKTUBHOIO pacnaja.
3akoH paanoakTUBHOro pacmnajga. CtaOuibHbIE M PaJHOaKTUBHBIE
n3oTonbl. COBpeMEHHbIE METObl PAIHOXMMUU M PagnoOMOTIOTHH.
[Tpo6aeMbI paTno’KOIOTHH.

34. CocraB aToMHOTO szipa. 30Tonsl. MexaHMUeCKU 1 MarHUTHBIN
MOMEHTHI SIAEp. SInepHbIE CUJIBI U SHEPrusi CBS3M sAnpa. AnepHblid
MarHUTHBIN PE30HAHC U €r0 UCTIOJIb30BaHHE.

35. Snepubie peakiuu. MexaHu3sMm snepHbix peakuuid. llenHas
peakuust geneHus sangep. McCnonp3oBaHME ATOMHOW — DHEPIHM.
[Ipobnema ynpasisieMmoit TepmosiiepHoit peakiuu. DHeprus ColtHia
U 3BE3.. SepHas HKOJIOrusl.

36. DOmnemeHTapHble Yactuibl. Kitaccudukamusi 31eMEHTapHBIX
yacTull. B3aumornpeBpanaeMocTb 3JIeMEHTapHbIX YacTULl. MeTobl
YCKOpPEHHUsl 4acThll. AHTHYACTHUIBI U AHTHUBEIIECTBO. BemecTBo B
AKCTPEMATIbHBIX YCIOBUSIX.

37. CoBpemenHas (u3MKa W arpoWH)KeHepus. BerecTtBo u moste.
OOBEKTHI U MPOLECCH. DBOIIOLUOHHBIE MTPOLECCH TPe0Opa30BaHUs
Marepuu. BemiecTBeHHbIE, YHEPreTUYECKHUE, HIEKTPOMATHUTHBIE U
nHpOpMAIMOHHbIE  MpeoOpa3oBaHuss  OMO0O0BEKTOB. Pas3Burue
arpodpu3ukd,  OWOMEXaHWKH,  OWODU3UMKH,  OMOIHEPIETHKH,
O61onH(pOPMATHKH, OMOTEXHOJOTHUH U arpOMHKEHEPUH.

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TA0JIUIIE

Hlkana Kpurtepun oueHnBanus

BCECTOPOHHEE, CHUCTEMATHUYECKOE M TIyOOKOE 3HAaHUE MPOTPAMMHOTO
Ouenka 5 Marepuajia, YCBOCHHUE OCHOBHOM U JOTOJHHUTEIBHOW JIUTEPATYpHI,
(OTIIUYHO) PEKOMEHIOBAaHHON IIPOrpaMMOM IUCLHUILIMHBI, IIPABUIBHOE PpELICHUE

3aJauM.
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IMMOJIHOC 3HAHUC IMPOrpaMMHOr0 Marcpuajia, YCBOCHHUC OCHOBHOM

Ouenka 4 JIUTEPaTyPHI, PEKOMEHIOBAHHOM B MporpaMMme, HaJIM4ue

(xoporo) MaJIO3HAYUTENbHBIX OIMMOOK B PENICHUH 3aJla4¥, WIM HEJ0CTaTOYHO
MIOJIHOE PACKPBITHE COJIEpKaHKe BOIpoca.

Ouerka 3 3HaHME OCHOBHOTO MPOTPAMMHOTO MaTepuajga B MUHUMAIbHOM 00BbeMe,
MOTPEIIHOCTH HEMPUHIIUIHAILHOTO XapaKkTepa B OTBETE Ha 3K3aMEHE U B

(YAOBIETBOPUTEIBHO)

pEeLIeHUN 3a/1a4u.

Onenka 2 npobenbl B 3HAHUSAX  OCHOBHOTO  MPOTPAaMMHOIO  MaTepuaa,

(HEYAOBIETBOPUTEIHHO)

MMPUHIUITHAJIBHBIC OIIINOKHU IMpU OTBCTC HA BOIMMPOCHI U B PCHICHHUHU 3aa4YU.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa auctoB OcHoBaHUe 111
Homep P PacmmgpoBka Jlata BHECEHU

BHECCHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX M3MCHEHUIA ToATHCH H3MCHCHHA




