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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

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

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

3agaum JUCHMIIMHBI:

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

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

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

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

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

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

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




OIIK-5. Cmnocoben

y4acTBOBaTh

npodeccCHoHABHOM e TEeTPHOCTH

B MIPOBCACHUN  OKCIICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ

Kon n HaumeHoBaHue
WHJUKaTOpa

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

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

2. Mecro nucuuniauHbl B cTpykrype OIIOIT

B

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

3. O0béM TUCUMIIIIMHBI M BUIBI Y4e0HOH padoThl

O6bem auctumuIMHbBl cocTaBisieT 9 3adetHwix eauHull (3ET), 324 akamemuueckux wyaca.

Jlucuunimza u3ydaercs:

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

3.1. Pacnpenesnenne o0beMa 1M CUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHo# paboTh

KonnuectBo yacos

Ounas popma 3aounas Gopma
0o0yJeHus 00yJeHUs
KonTakTHasi paéora (Bcero) 162 32

B ToM umucie:




Jlexruu (J1) 58 14
[Tpaktuueckue 3ansatus (I113) 60 8
JlaGopatopusbie 3austus (JI13) 44 10
CamocrosiTesbHas padora ooyuawuuxcsi (CP) 135 279
KonTpoJas 27 13
Hroro 324 324
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeaM U TeMam
Ounas ¢popma o0ydeHHs
B TOM YHUCIJIC é
Ne H Bcero KOHTaKTHas paboTa g
TEMEL AUMCHOBAHHUC pPa3Jciia U TCMbI 4ACOB CP E‘
I 13 13 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKy sipHasi GU3MKa U TEPMOJAMHAMHUKA
1.1. | Beenenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 20 4 2 4 10 X
1.3. | Jlunamuka 22 4 4 4 10 X
2.4. | 3aKOHbBI COXpPaHEHUs 22 4 2 6 10 X
s, Mexannueckue KoneOaHus u 2 4 4 4 10 X
BOJIHBI
L6. OneMEeHTHI MOJIEKYIIAPHOH U 2 4 4 10 «
CTATUCTUYECKON (HU3UKH
1.7. | OCHOBBI TEpPMOIMHAMUKH 20 4 2 4 10 X
Paznen 2. DnekTpruuecTBO 1 MarHeTU3M
2.1. | DnekTpocTaThka 22 4 2 6 10 X
ITocTOSIHHBIN TOK,
2.2. | DJIEKTpUYECKUE LIETH U 22 4 4 4 10 X
MaTepuabl
23, [TocTosiHHOE MarHUTHOE 2 4 4 4 10 X
noJie
4. DJIEKTPOMAarHuTHHIE 2 4 4 4 10 X
KoJIe0aHUs U BOJIHBI
Paznen 3. OnTuka u atomHast pu3uKa
31 I'eomeTpuyeckas u BOJIHOBAs 19 ) 4 4 9 X
OITHKA
3.2. | KBanroBas ¢usuka 18 4 2 4 8 X
33 ®u3nka aTomMa 1 3JIEMEHTHI 20 4 4 4 3 X
(bU3uKN TBEpAOTo TeIa
3.4. | SAnepnas ¢puzuka 18 4 2 4 8 X
3.5. | ®usznyeckas KapTUHA MUpa 4 2 - - 2 X
KoHTpoas 27 X X X X 27
OO61as TpyA0EeMKOCTh 324 58 44 60 135 27




3aounas popma o0yueHust

B TOM YHCJIC
KOHTaKTHas paboTa
Ne 5
TeNIH HaumeHnoBaHue paszjiena u TeEMbI Bcero CP §
4acoB JI J3 113 Z
N
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKyJIsIpHas
1 ¢u3uKa 1 TepMOIMHAMHUKA. 109 6 4 4 95 <
' 3JIEMEHTBI CTATUCTUYECKON
buzuku
) DIIEKTPUYECTBO U
: maraetusMm. Konebanus u 107 4 4 4 95 X
BOJIHBI
Onrtuka. KBantoBas ¢usuka.
®u3nka aToma. dJEMEHThI
(Gu3uKN TBEpAOro Tema.
3. SnepHas pusmka. % 4 2 ) 89 x
dusnyeckas KapTUHa MUpA.
KonTpob 13 13
Hroro 324 14 10 8 279 13

4. CTpyKTYpa M cojep:KaHue JUCUUIIMHBI, BRIKYAKIIee NPAKTHYECKYI0 TOAT0TOBKY
[IpakTuyeckas MOATOTOBKA MPH peaTU3alliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILIAH
(Momyrneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJa0OPaTOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATENBHOCTH, MPEIYyCMATPUBAIONIAX YYacTHE
o0yJaromuxcsi B  BBIIOJHEHWH OTACTBHBIX JJIEMEHTOB pPabOT, CBs3aHHBIX ¢ Oyaymiei
poeCCHOHATTLHON IEATEIEHOCTHIO.
HpaKTI/I‘-IeCKa}I IIOATrOTOBKAa MOKET BKIIKOUATH B CG6$I OTACIBHBIC 3aHATHUA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpHUBAIOT Tiepenady ydeOHOW HMH(pOpMaHuH OO0YyJaronuMcs, HEOOXOIUMOW st
MOCJIeIYIOIIETO BHIIOIHEHUS Pa0bOT, CBSI3aHHBIX ¢ Oyayliel npodecCuOHaTbHON AATEIbHOCTHIO.

4.1 ConepxxaHue Q¥ CHUNITHHBI

Pa3nes 1. Mexanuka, MoJIeKy/IsipHAasi (PU3MKA M TEPMOAUHAMHUKA

BBenenue

[Ipenmer ¢u3uku. Bxkinax poccMHCKUX y4eHBIX B pa3BuTHE (PU3MKU. MeTox MO3HaHUS B (pU3HKe.
OkcnepuMeHThl W Teopuu. Ponb matematuku. dusnueckue 3akoHbl. [loHsTHE (akTta B Qusmke.
Mognenu. [Ipsimbie u oOpatHble 3a1auu Gu3nku. PazMepHOCTH (DU3NYECKUX BETUUMH.

Kunemarnka

JIBikeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpancTBo u Bpems. CrocoOsl
ONMCAaHUS COCTOSIHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpPAMHAT. Poib M NpUHIMIBL
BbIOOpa cucteM koopauHat. CreneHu cBoOObI, MHBApUAHTHBIE CBOIMCTBA YHCa CTENEHEH CBOOOJBI.
TpexMepHOe U MHOTOMEPHOE ITPOCTPAHCTBA. MarepualibHas TOYKa U PacCpOCTPAHEHUE ITOW MOJEIH
Ha MHOTOMEpHBIN ciy4ail. TpaekTopuss 1 MUpOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE KaK
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npou3BoaHble. [locTynmaTenpbHoe W BpamiaTeslbHOE [BH)KEHHMS KAaK OCHOBHBIE BUIbI JIBHJKCHHM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAIbHOE U TAHI'€HLIMAIIbHOE YCKOpeHHUs. CKOPOCTbh U YCKOPEHHE
B MHOTOMEpPHOM NpPOCTpaHCTBE. MIHEpLIHAIbHBIE CUCTEMBI U PABHOIIPABHOCTH MOKOS U PABHOMEPHOTO
npsMoJInHEHOTO ABMKeHus. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHU U JJIMHBI MPU OOJBIIUX CKOPOCTSAX OTHOCHUTEIBHBIX IBUKEHUI MHEPLUATbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPENSATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBanm Mexay
COOBITUSIMH U €r0 UHBAPUAHTHOCTb.

Jnnamuka

Cuna u macca, cynepno3uinus cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJIb HAYaJIbHBIX YCIOBUM, MpUHLMN AeTepMuHM3MA. [IpuMepnl pelieHus ypaBHEHUN JBUXKEHUS.
JIBrkeHre Ten B IOJIE CHJI TATOTEHUS, SBJICHWE HEBECOMOCTM B CIYTHHKaxX. J[MHaMMKa cleasimux
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa MJII MEXAaHUYECKOW CUCTEMBI, TPETUH 3aKOH
HrroTona. B3aumoneiictBue Ten uepes mose. O0mast GopMyIMpoBKa 3aKOHA COXPAHEHHSI UMITYJIbCA.
Kunerndeckast sHeprus MaTepuaibHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa uMItynsca. Pabora
U MOTeHLMabHas »Heprus. Pabora nmepeMenieHusi MaTepuaibHOW TOYKH MO KPUBOJIMHEHMHOMY IYTH.
[loTeHuumanpHble CHIIBI, BBEJIEHUE TMOHATHA TMOTEHUWAda g B3aUMOJCHCTBYIOUIMX  Tell
[TorenunanpHas QyHKUMS, MOTEHIUATbHAS MOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MOTEHIIMAIBHOM
¢ynkuuu. [loTeHnmansHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHS
CUCTEMBI B3aMMOJICUCTBYIOIIMX CTATUYECKMX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHimmn
IUIOTHEWIIeH YNaKOBKA U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (hopM KpuctaiuioB. KoHdopmarmoHHbIi
aHanu3 MoJeKyld. MomeHT cuibl. JIluHaMuKa BpalleHWs TOYKM W Teja BOKPYI IOCTOSHHOW OCH,
MOHSITUE O MOMEHTE WMHEPUUU MaTepUAIbHOW TOYKU U TeNa. YpaBHEHHUE ABUKEHUS BPalllalOIIETrocs
BOKPYT HEMOJABUKHOW OCH Tena. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KHHETUYECKOM AHEpruei
BpaiieHus. M3MeHeHne MOMEHTa MHEpLMH Tela MpH MEPEHOCE OCH BpalleHMsl. [J1aBHbIE MOMEHTBI
WHEpPLUUU W YCTOMYMBOCThH BPAIICHMS TeJl. 3AKOH COXPAHEHUS MOMEHTA MMIIYJbCa Tela U CHCTEMBI
Ten. OcoOEHHOCTH KOHCTPYKLIIMH BepTOJeToB. ['Mpockombl M HMX mpuMeHeHue. LleHTp Macc u
YpaBHEHUE €ro JBWKEHHUA. Paz/ieneHue nocTynarenbHbIX U BPAIATEIbHbIX JABHXKEHHUIM TBEPAOrO TEa.
[Tapa cun. Cuctema ypaBHEHUM Il JBUKEHUS TBEPAOIO TeJla U €ro KMHETHYECKas dHEeprusi. 3aKOH
COXpPAHEHHUsI SHEPrMU U €ro CBSI3b C PABHOMEPHOCTBIO TE€UEHUs BPEMEHM. J[BMIKEHHE CHUCTEM CO
MHOTHMH CTeneHsMu cBoOoabl. dynkuus Jlarpanxka u ypaBHeHnus Jlarpamxka. [IpuHIMN HaMMEHbIIEro
JIIEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunnun oTHOCHUTENbHOCTH B (u3uke. PenstuBucrckuit ummynbc. [IpeoOpa3oBanue sHEpruu-
nMIrynbca. Macca U ee CBA3b € 3HEpruer Mmokos. Macca ClI0XKHOU CUCTEMBI U €€ CBSA3b C DHEprueu
B3auMoOJeHCTBUs 4acTel. HeammutuBHOCTh Maccel. Jledexkt maccel m sHepreruka. KuHeTmdeckas
SHEpPrusi B PEIITUBUCTCKOM MEXaHUKE. YPaBHEHUE JBWKECHUS MATCPUAIBHOM TOYKH B
PENSATUBUCTCKOM MeXaHMKe. J[BMKEHHE MaTepUAJIbHOW TOYKM IOJ JEWCTBHEM IOCTOSHHOW CHJIBI.
CkopocTh cBeTa Kak IpeneibHas cKopocTh. YacTuipl ¢ HylneBoll Maccoil mnoxos. ITpunnmn
SKBUBAJIEHTHOCTH M TEOPHS IPOUCXO0KICHUS CUIT BCEMUPHOT'O TATOTECHMUS.

Kosie0anus u BOJIHBI

Konebanusi kak dacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSIBJICHUS KoJjecOaHWil. YpaBHEHHE
IBIDKEHUS] TPYKMHHOIO MasTHUKAa UM €ro pemeHue. [‘apMoHMdeckoe KoiebaHWEe U €ro
XapaKTepUCTUKHU. YpaBHEHHUE JBIKEHUS (PU3NYECKOTO MAsTHHKA U €ro pelieHue, MaTeMaTHYeCKHi
MasTHUK. DHEpPrusi TapMOHMYECKUX KojeOaHui. BhIHYXICHHbIE KOneOaHUs WM SIBICHHE pPE30HAHCA.
Pe3onanc kak nposiBienue Oudypxanuu. ABrokonedanus. [IpuMepsl MposBiIeHHUS PE30HAHCHBIX U
aBTOKOJICOATEIHHBIX SIBJICHUN B KMBBIX OpPraHU3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEPruud B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
U 00bEMHBIC BOJIHBI, MOMEPEYHBIE M IMPOOJIbHBIE BOJHBI, (DPOHT BOJHBI, IJIOCKHE U ChepuiecKue
BOJIHBI. AHAJIMTUYECKAs 3aMuCh Oeryiei BoaHbl. BomHOBOe ypaBHeHue. [lepenoc sHeprun Oerymieit
BosiHOW. CroxeHue xonebanuil u BonH. KorepeHTHbIE MCTOYHHMKHM BOJH. MHTEpdepeHuus BOIH OT
TOYEYHBIX KOT€PEHTHBIX HUCTOYHUKOB. YCJIOBHS IMOSBICHHS MAaKCUMyMOB U MUHHUMYMOB. ClOKEHHE
KpYroBbIX M cdepudeckux BoJH. [locTpoenue ¢ponTa BonHbI o npuHiumy [roiireHca, moseaeHue
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(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMIICHUS BOJIH Ha IPAaHHUIIEC ABYX cpel Ha ocHoBe npuHuuna depma. [punnun depma kak
YacTHBIN cllydail 0oOIIero mpuHIWIAa MUHUMakca. [losiBieHHe OTpa)KeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CIOKCHHE BCTPEYHBIX BOJH U 00pa3oBaHHE CTOSYMX BONH. [lepexoqHoe cocTosSHUE U BpeMs
penakcauuu. CBsI3p JJIMH CTOSYMX BOJIH C pa3MepaMu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PU3UKH

MUKpPOCKOIIMYECKHE WU MAKPOCKOIUYECKHE sABJIEHUA. MeanbHbli ra3 Kak CTaTUCTHYECKas
cUcTeMa MHOTHMX yactull. /laBneHue, o0beM U TeMIeparypa raza Kak 0000IIEHHBIE XapaKTePUCTUKU
cocTosiHUSI ra3a. PaBHOBECHbIE W HEpPABHOBECHBIC COCTOsIHHS ra3a. OOpaTuMble U HEOOpaTUMBIC
npoueccel. Jlnarpamma jaaBiieHHEe-00beM. ODKCIIEPUMEHTAJbHBIE Ta30Bbl€ 3aKOHBI, 0O0OOIEHHBIH
ra3oBblil 3aKOH (ypaBHEHHUE COCTOSHUS UJI€aTIbHOTO Ta3a). BeIBOJ ypaBHEHHUS! COCTOSIHUS M]1€aIbHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeJICTaBIeHUN. PU3NUECKUI CMBICI MOHATHS TEPMOAUHAMUYECKOU
TeMreparypel. PacmpeneneHue sSHeprud TO CTemeHsM cBOOOAbl. Pacmpenenenuss MaxkcBemna u
Bonsiimana, 6apomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us ygepes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE H €ro pOJb B JKU3HEICATCILHOCTH DPACTECHUH.
Tennonepenaua. BuyrpenHee tpeHue. BolpakeHue HepaBHOBECHBIX MPOIIECCOB depe3 0000IIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3aumMHoctu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, kpuTudeckas TOYKa, pEaJbHbIE W30TEPMBI, CXKWKEHHE ra3oB. @Dnykryanuum u
camoopranu3zaius npu GpazoBoM Mepexoje ra3->KUIKOCTh. JKUAKOCTH, MIOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAXKJCHHE >KUAKOCTH IPU HCIAPEHUH, TEPMOPETYyJsLHUs PACTEHUM W KUBOTHBIX.
CMmaumBaronye 1 HecMadnBaronue xuakoctu. Kanuisapasie ssinenus, popmyna Jlannaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayamo TepMOIMHAMUKH, HU30IMPOIECCH, aAnabaTUYECKH MPOIECC, OXIKICHUE Ta3oB
npu aanabaTHYecKoM pPacUIMPEHUH M TOJydeHHe HU3KUX TemmepaTyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopust TEINIOEMKOCTEN, MPUUMHBI OTKJIOHEHUS PEAbHBIX TEIUIOEMKOCTEH Kak
(GyHKIIUM TeMIrepaTypsl OT pe3yJIbTaTOB Kilaccuyeckoil Teopun. Pabota uaeanbHOro raza B pa3inMyHbIX
nporeccax. ObpaTumMbie U HEOOpAaTUMBbIC ITUKIIBL. TeroBsie MalIMHEI U UK KapHo, BTOpoe Havajo
TepMOoANHAMUKH. KoMIpecCHOHHBbIE XOJIOAWIBHMKM W TEIUIOBBIE HACOCBl. OJHTPONUS  Kak
TepMoauHaMuueckuil noreHuuan. dopmyna nnas SHTponuu HAcanbHOro rasa. Teopema KapHo u
00001IeHNEe TIOHATHUA SHTPONUU KaK TEePMOJMHAMHYECKOro MnoTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMU UACAIbHOTO raza. CTaTUCTUYECKOE TOJIKOBAaHUE DHTPOMUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHUsT cucteMbl. @opmyna bonbsimana. DuTpormst n wHGopManmsi. Bo3pactanue sHTponuu
pH HEOOpaTHUMBIX MpolleccaX Ha NpPUMEpPE BBIPABHUBAHUS TEMIIEPATyphl ABYX HAXOMASAIIUXCS B
KOHTAKTE HArpeThIX TEJ M IPU BBIPABHUBAHWMM JABJICHHUI B JIBYX 4acTsAX cocyna ¢ rasom. llepsoe u
BTOpOE Hauaja TEPMOJUHAMUKHU, U JKUBBIE OpraHu3Mbl. [loHSITHE O TepMOIWHAMUKE HEOOpaTHMBIX
MPOLIECCOB M OTKPBITBIX CHCTEM. OHTPOIHUSA B CHCTEME OpPraHu3M - OKpyKaromas cpena.
IIpou3BOACTBO SHTPONIUU B HEPABHOBECHOU cpene U Teopema [Ipuroxuna.

Pa3znes 2. JjieKTprU4€eCcTBO M MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUSI

[lonsiTHe O mOJAX, MOJS CKAISIPHBIE M BEKTOPHBIE. XapaKTEpPUCTUKU BEKTOPHBIX MOJEH:
HaIpPsHKEHHOCTD, MOTOK, IUPKYJSIHUSA, CUJIOBBIC JIMHUM BEKTOPHOro mojs. Cyneprno3uius MOJeH,
3aps/ibl, 3aKOH COXPAaHEHHUs 3apsi0B.

B3anmopaeincTere HEMOABUKHBIX U ABMKYILIMXCS 3apsaa0B, PU3HYECKUN CMBICI MATHUTHOTO IOJISA.
[Tone Toueunoro 3apsna (3akon Kynona) m cuctemsl 3apsiioB. [lone mumons. DieKTpocTaTudeckoe
MoJie MOJICKYJIl M XMMHYecKue peakiuu. VHTterpanbHas ¢opma 3akona Kymona, teopema [aycca
(nepBoe ypaBHeHue MakcBesuia). BeiBoa hopmyn uisi HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIeH
3apsHKEHHOTO TPSIMOTO  TPOBOJIA, IUIOCKOCTH, KOHJEHcaTopa. Pabora mepemermieHus 3apsaa B
JJEKTPOCTATUYECKOM  IIOJIe, TIOHATHE TMOTeHuuana. Btopoe ypaBHeHne MakcBemna s
ANEKTPOCTATUKH B HMHTETPATbHON (opme. DieKTpudeckass €MKOCTh OIJHOTO TPOBOJHUKA U JIBYX
MIPOBOJAHUKOB, KOHJIEHCATOPHI, paboTa MO 3aps]Ke KOHIEHCATOPOB. DHEPrusi 3JIEKTPOCTATUYECKOIO
noynst. M3MeHeHWe  HAmpsUKEHHOCTH — DJIGKTPUYECKOrO0 TMOJsi  MPU  BBEACHUM  JUAJICKTPHKA,
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MOJIIPU3YEMOCTh IUDJICKTPHUKA, IUAICKTPUYECKass MPOHULIACMOCTh. M3MEHEHHE IUANEKTPUYECKON
MPOHHUIIAEMOCTH MPH XMMUYECKUX PEAKIMsIX M UCIOJIb30BaHUE 3TOro 3ddekra. DiekTpudyeckoe moie
B NpoBoAHUKAX. [loHATHE O TOKE NMPOBOJUMOCTH, BEKTOpP TOKAa M CHMJa TOKa, AU(QepeHnunanbHas
¢dopma 3akona Owma. IlepBoe mpaBuno Kupxroda. [IpuumHa mNOSBICHUS SIIEKTPUUECKOTO TOKA B
IIPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX IEKTpUUYECKHX CHI. BbriBox 3akoHa Oma aiis
Bcel nenu. Bropoe npasmino Kupxroda. MarHuTHOe 1oJie mpsiMoro TOKa, 0OBSICHEHUE €ro MOSBICHUS
HAa OCHOBAHMM DEIITUBUCTCKUX IpeacTaBicHUW. IHTerpampHele ypaBHeHHss Makcsemna i
IIOCTOSIHHBIX MAarHUTHBIX HoJei. IIpuMepsl BBIYMCIEHUS HAINPSHKEHHOCTEM MarHUTOCTATUYECKUX
nosieit. 3akoH buo-Capapa-Jlamnaca. Bzaumopeiicteue noneit u 3apsiaoB (TokoB). @opmyna Jlopenia
JUIsL CUJIBI, NEUCTBYIOLIEH Ha 3apsA]l CO CTOPOHBI IEKTPUYECKOTO M MArHUTHOrO moJjied. IlpuHnun
IOCHCTBUSL MAacC-CIEKTPOMETPOB M HX TPUMEHEHHMs B XUMUU. HHIyKnuoHHBIE —SBICHMS,
TpaHchopMaTopbl, (QHU3MUYECKHUE MNPUHIMIBI HUX JAeHCTBUS. DOkcTpatoku. IlomHas cucrtema
MHTETPAJIbHBIX ypaBHEeHHM MakcBemia. CMbICT WIEHOB CHUCTEMbl ypaBHEHUM Makcseia,
OIUCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHMSMHU AJIEKTPUYECKMX M MarHUTHBIX BEIMYHUH BO
BpeMEHH. B3auMOCBSA3b 2JIEKTPUYECKUX U MATHUTHBIX IIEPEMEHHBIX I0JIEH, 2JIEKTPOMAarHUTHOE TI0JIE U
nznyuenue. Ilonms naBmKymmxcs 3apsaoB. M3inydeHue 53JI€KTPOMarHUTHOIO IIOJS HEPaBHOMEPHO
OB KymMMcst 3apanom. «Ilapagoke» atoma.

Pa3nea 3. OnTuka u aroMHast pu3nka

DJIEKTPOMATHUTHOE U3JIy4eHHe H ONTHKA

CB00OO0/IHOE AIIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHUE B BUJAE DJIEKTPOMArHUTHOIN BOJIHBL
ITonepe4HOCTh AMEKTPOMArHUTHBIX BOJH. CKOPOCTH PaclpOCTpaHEHMs DJIEKTPOMATHUTHBIX BOJIH H
crnioco0bl ee nu3mepenus. llkana snekTpoMarHuTHBHIX BOJIH. CriocoObl reHepalny U UCIOb30BaHUE B
HayKe ¥ TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJHOBOM Teopueil cBeta. MHTepdepeHIus cBera, yCIoBUs MOSIBICHUS
CTaTUYECKON HHTEpPEPEeHIIMOHHON KapTHHBI, MHTEp(EpEeHLUs NpU pas3feleHUHd (QpPOHTA BOJIHBI,
MIPOCBETICHUE ONTUKU, MHTEP(EpOMETphl U UX HcHosib30BaHue. Pypbe-criekTpomeTpsl. [lonarue o
ronorpapuu. Judpakuusa, nudppakuus Ha mend. DoKyCUpOBKa 3JIEKTPOMArHUTHBIX BOJIH M CBS3b
pasmepa IUGPAKIMOHHOTO TMATHA C pa3MepaMu  peduiekTopoB. OCOOEHHOCTH OpraHU3alNH
PaINOIOKAIIMOHHON CITYKOBbl. YCIIOBUSA TIEpeXoJia OT BOJHOBOW ONTHKH K T€OMETPUUYECKON. 3OHBI
@penensi, 30HHas wiacTuHKa Openens kak GOKycUpyromuid 3eMeHT. JudpakinonHas pemerka Kak
IUCTIEPTUPYIONIasl CUCTeMa. AHallM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxuus,
noHsaTue 00 0OpaTHBIX AM(PAKIIMOHHBIX 33a7auaX, PEeHTTEHOCTPYKTYPHBIM aHAu3 U €ro 0COOCHHOCTH
MPUMEHUTEFHO K OuojornueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JIHK u PHK.
JudpakiimoHHbIN Tpees pa3pelaroneil criocOOHOCTH ONTUYECKUX TPHOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ieiIeHUe SHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOACWCTBUS CBETa W BemiecTBa. Jlucnepcus, KiIacCu4eckoe 00bsICHEHHE
3aBUCUMOCTH KO3((UIMEHTa NPETOMIICHUS CBETa OT JUIMHBI BOJHBI IAJAIOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4elpeJoMIIEHNUS, NTOJISIpU3aliis CBETa KpucTaulaMy. [1o1spr30BaHHbIN CBET, ONTHYECKAsS
aKTUBHOCTb, CaxapOMETpHs, WCIIOIB30BAHUE SIBICHHUS BpALICHMS IIOCKOCTH TOJSpU3ALMH B
MoJeKysipHOM Ononorun. @orodddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHui, 00bSICHUMBIX C
KBAaHTOBOM TOYKH 3PEHHUS, MHUKPOCKOIIMYECKOE M MAaKPOCKOINYECKOE B ONTHKE. J[BOMCTBEHHOCTH
OPUPOJBl CBETAa. 3aKOHBI MOTJIOIIEHHUS CBETa, IMOHATHE O HeNMMHEHHBIX 3¢¢ekrax. OCHOBHBIC
3JIEMEHTHI KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BU/1a OCBETUTEIICH.

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

OcobeHHOCTH TOBENEHUA MHUKpouacTUll. IIpuHIMIBI oOnMcaHus MOBENEHHsS MMKPOYACTHIL,
BOJIHOBas (DYHKIIMsI, COOTHOIIGHHE HeompeaeraeHHocTed, BonHa nae bpoing. Iloctynater Bopa.
VYpasuenue lllpenunrepa (BpeMeHHOE W CTAaIlMOHAPHOE), (DU3WYECKUM CMBICI BXOMSIIUX B HETO
wieHoB. Pemenue cramuoHapHoro ypaBHeHus Illpeaunrepa masis dYacTUIl B OJHOMEPHOM
MOTCHIMAJIBHOM SIIIMKE M YaCTULBI HAa OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnustnue maccel ¥ 00acTH JIOKaIM3allMM 4YacTUL. [IByMepHas NMOTEHLUANbHAas sMa, BBIPOXKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOKJeHUA. [loTeHIIManbHas iMa KOHEYHOM I1yOMHBI U BIUSTHUE €€
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ryOMHBl M IIUPUHBI HAa YPOBHM DSHEPrUM 4YacTUIbl. BO3MOXHOCTH JIOKAIM3alMM YacTUIBl B
npoctpancTBe. TyHHenbHBINH 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas sHEprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU DHEPIMM B aTOME BOAOPOJA, MEPEXOIbI
MEXNy ypoBHSAMHU. VIHOIMBHIYadbHOCTb CIEKTPOB aTOMOB M SMHUCCHUOHHBIN CHEKTpaJIbHBIN aHaIN3.
Meramndeckas MOJENIb MOJEKYJIbl U OOBACHEHHE KOPpENLUH LIBETHOCTH BellecTBa U 3(pdexra
COIPSKEHMSI XUMUYECKHX CBsI3eH B Moiiekysnax. HopManbHas ¥ MHBEpCHas 3aCEIEHHOCTh KBAaHTOBBIX
coctosianii. [lormomienue, CioHTaHHOE W BBIHYXKIEHHOE H3imydeHHus. Koaddummentsl DHHIITEHHA.
®opmyina Ilnanka. YcuneHnue cBeta Ipu IPOX0XKIACHUM Yepe3 UHBEPCHO 3aceleHHYI0 cpeny. llonsatue
0 Jasepax.

duszuyeckas MpUPOJa XUMUUECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuau3anysi, OObSICHEHHE IPUYMH IOSABJICHUS IPOCTPAHCTBEHHBIX (opMm Monekyn. I[lpuHimn
MaKCHUMaJIbHOTO TepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIAaX M €ro poiib B OMOXUMHUYECKUX
peakuusx. J[BHKeHHE 4acTUL] B MHOTOATOMHBIX MOJIEKYJIaX M BHJbI MOJIEKYJISIPHOM CHEKTPOCKOIIUH.
CumMmeTpusi MOJIEKYII ¥ TTOSIBJICHUE TIPAaBUII 0TOOpA.

@DOTOXMMHUYECKHE pEAKIMM U OCOOEHHOCTH IOTEHLIMAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMIA B MoJjekyiax. Pacmaa monekyn npu (oToBO30YXKACHUSX.
dusnueckas mpupoga GoTocHHTE3a. TpaHCHOPT dHEpruu npu (HoTocuHTE3e. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIOJHEHHBbIE 30HBI. YpoBeHb Depmu.
ITpoBOIHMKY, TOJIYIPOBOAHUKH U IUAIEKTPUKH. OCOOEHHOCTh MPOBOIUMOCTH B MOJIYIIPOBOIHUKAX.

Snepnas puzuka

CucremaTKa 3J1€MEHTApHBIX YacCTUL. 3aKOHbBI B3aMMOIIPEBPALICHUM YacTUll, SAEPHbIE pPEaKLUH,
nedext maccol. CTpoeHue siiep, sIepHbIe CUIIbl, YCTOHUMBbBIE U HEYCTOWYMBBIE Apa, €CTECTBEHHAs U
HCKYCCTBEHHAs PaAMOaKTUBHOCTD. 3aKOHBI paavoaKTUBHOTO pacnana. [IpuHmns!
paZMOAaKTUBALMOHHOIO aHanu3a. «MedeHble» aromsl B Ouosioruu. IlyTw mcnonb30BaHUS sIEPHOM
SHEPTUH.

Pu3znyeckas KAPTHHA MHPA

[Tonatue o0 »HBomonMM B (U3UKE, OWOJIOTMM M JAPYrHX Haykax. IIpOTHBOMOIOXKHOCTDH
HaIpPaBJIEHHOCTEN ATUX ABOJIOLMOHHBIX MpoieccoB. [IyTu npeononenrs npoTuBOpeyusl.

Bpewms B kmaccuueckom Mupe. Ponb meproandecknx U HeMepruoJUIeCKIX MPUPOAHBIX MPOIIECCOB
B (opMHUpPOBaHMM TOHATHUS BpeMeHH. VIHBapHMaHTHOCTh MpPOCTEUIINX (U3UUYECKUX 3aKOHOB
OTHOCHUTEIILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MIPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSBICHHE
cTpensl BpemeHH. Poib ciydailHeix (akTopoB B (OpMHpOBaHMHU CTpeibl BpeMeHU. DIyKTyaluw,
MOSIBJICHHE CaMOOpPraHW3allid B OTKPBITBIX CHUCTEeMax M IepepacTaHue (QUIyKTyalud B
Makpockormueckuii dddexr. Ponp Oudypkamuii. [loBemeHne HSHTPONMMM B OTKPBITBIX CHCTEMaXx.
[TpyHIMIT TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp3oBaHue MOJeNeil SIBICHUH U 0ObEKTOB B
mpolecce Mo3HaHMs Kak cleACTBUE MPUHIUNIA JoNoJHUTeNbHOCTH. OOpaTHbIe 3a7auu, CyObeKTUBHBIH
daktop mpu ux pemeHud. OTpaHUYCHHOCTh MPUHIUIA JIO0KAa3aTeIbHOCTH B Hayke. l[lpuHnumn
COOTBETCTBHS, HaOJIOJaeMble W HEHaOMoJaeMble BeIMYMHBI B (Qusuke. TpeOGoBaHWsS K
dbopMupoBanu0 (pu3MUeCKUX Teopwil. PacmmpeHHOe TIOHMMaHWE TMPUHIUIA JETCPMUHU3MA.
CnyyaliHO€ M 3aKOHOMEPHOE B MPUPOJE M Mpeesbl MPUMEHUMOCTH HAy4YHOTro MporHo3a. Hay4Hsiit
IPOTHO3 B Hayke 00 obmiectBe. Pusnka u kubepHeruka. Cresmue CUCTEMBI U yIIpaBlIeHHE.
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4.2. Conep:xaHue JeKI Ui

Ounas ¢popma o0ydeHHs

n/a

Kpatkoe conepxanue JeKuuu

Koin-Bo

JacoB

IIpakTuueckas

IIOAroTOBKA

DBOJIIONHS U COBPEMEHHBIE MOJENH (U3HIECKOr KapTHHBI Mupa. CoBpeMEeHHAs
¢u3uka Kak KyJapTypa HAOMIOACHUN, MOJAEIMPOBAHUSA, SKCIEPUMEHTAIBLHOTO
UCCIIEIOBaHMSI U KOJIMYECTBEHHOT'O MPOTHO3UPOBAHUS SIBICHUN HpUpoasl. Poib
¢u3MKN B Pa3BUTHM TEXHUKHM M arpONpPOMBIIIICHHOTO IPOU3BOACTBA. Bkian
POCCHICKMX YYEHBIX B pa3Butue ¢u3nkud. KuHemaTmka maTepualbHOW TOYKH.
Koopaunataeiii meTon onucanus ABwxkeHuM. Kunematmyeckoe ypaBHEHUE
JIBUKEHMSI U OTIpeJieNiieMble 110 HeMY KHHEMaTHYECKHe XapaKTePUCTUKH.

+

BekropHblii crioco® omucaHusi JOBMKEHUH. BekTopbl mepemernieHus, CKOPOCTH,
YCKOpPEHUs. YTJIOBBIE XapPAKTECPUCTUKH JBWKEHHUSA II0 OKPYKHOCTH. DJIEMEHTHI
PEIATUBUCTCKON MeXaHUKU. [IoCcTynaTel crieMalbHOW TEOPUM OTHOCUTEIBHOCTH.
[IpeoOpazoBanms Jlopenna. CrnoxkeHue ckopocteid. OTHOCHUTEIBHOCTh JJTMHBI
OTPE3KOB U JUIMTEIILHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlnHamuka mMaTepuagibHOW TOYKH M MOCTYNATEIbHOTO JBHXKEHHUS TBEPAOrO Tela.
[Ipunuun otHocuTenbHOCTU. 3akoHbl Hblorona. Buael cwi.  [{unamuka
BpAILIATEJIBHOTO  JBM)KEHUA. MOMEHT cuibl. MOMEHT HHEepIuu. 3aKOHbI
COXpaHEHHUs UMIYJbCa U MOMEHTA UMITyJbca. HepIuanbHble 1 HEMHEPLUATIbHbIE
cuctembl 0Tcuéra. CUiIbl HHEPIUU MPU PA3JIMYHBIX BUJIAX JBHOKCHUS.

PaGora, MomHocTh M d3Heprus. MexaHuueckas paboTa W MOIIHOCTb IpHU
IIOCTYIIATEIbHOM U BpalaTeJbHOM JBWXKEHMsIX. KuHeTnueckas >3Heprus u
TeOpeMa O KHHETUYECKOM dHEPTUU.

KoncepBatuBHble CHIbI U TOTEHUUaNbHAs SHeprus. [Ipumepbl MOTEHIMATIbHBIX
11oJiel. 3aKOH COXPAaHEHUs PHEPTMH B MEXAHUKE.

Mexannueckue konebanusi. Kunemaruka rapmoHudeckux konebanuil. CrnoxeHue
KoJieOaHUH. AKYCTHYECKHUE PE30HATOPHI.

JluHamMuka TapMoHHMuYecKuMX KoneOanuid. JuddepenuumansHoe ypaBHEHHE
KoJeOaHuil. 3aTyxalolye U BBIHY)KICHHbIE KoJie0aHusl. MeXaHUUeCKHil pPe30HaHC.
MasTHuKwu.

Mexannueckue BoOJHBI. BomHoBoe ypaBHenue. Bunel BonH. HHTepdepenius,
audpakius 1 gucnepcus BojaH. BonHsl 1 nuHpopmanusi.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MieanbHblil ras.
OcnoBHoe ypaBHeHHe MKT u ypaBHEeHUE COCTOSIHHS MIEATBLHOIO Iasa.

ArperaTtHble cOCcTOSIHUA U (pa3oBble nepexobl. PeanbHble razbl. CHKMKEHHUE Ta30B.
Ocobennoctu  kugkoro  cocrosiHusa. CrtpoeHue  kpuctauioB.  JledexTs
KPUCTAJUIMYECKOr0 CTpoeHus. [IpO4HOCTh U IIIaCTUYHOCTS.

SBnenuss nepenoca. Juddysus, TemIONpOBOIHOCT, U BHYTPEHHEE TpPEHHUE.
MounekyIJIIpHO-KHHETUYECKAasi TEOPUS SIBJICHUM IEpEHOCa.

10.

OCHOBBI  TepMOOMHAMUKHA. BHYTpeHHsAs OJHEpruss M IMEpBOE  HAYalo
TepMoAMHAMHUKH. PaboTa M TEemIoéMKOCTh Traza MpH Pa3IUYHBIX IPOLECCAX.
Bropo#t 3ak0H TepMOAMHAMUKH. TEIUIOBBIC IBUraTeId U XOJIOAWIBHBIE MAUIMHBL.
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Kpatkoe conepxaHnue nexuun

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKa

KITJI TemnoBbIX JABUTaTtened M CTAaTUCTUYECKUM CMBICI BTOPOrO 3aKOHA
tepmoanHamuku. [lonsarue suTporuu. [ToHsATHE O TEpMOAMHAMUKE HEOOPATHMBIX
MPOLECCOB M OTKPBITHIX CUCTEM.

11.

DnekTpuyeckuil 3apsia. B3anmmoneicTBue 3apsaoB. DJIEKTPOCTATUUYECKOE MOJIE.
Bekrop Hanpsok€aHocTH. Pacu€r anektpoctatmueckux nosei.  Ilorenuman
aNeKTpocTaTuyeckoro  mois. Pabora mo  mepememieHdio  3apsloB B
aleKTpocTaTuueckoM  moje.  [loTeHmman U rpagveHT  MOTEHLHUANA.
OKBHIOTEHINAJIbHBIE TOBEPXHOCTH.

12.

BemectBo B osnekrtpuueckoM rmosie. [lonspHble U HEMOJAPHBIE MOJIEKYJIBI.
[Monspuzanust  gusnekrpukoB.  Bektop  cmemenusi.  I[IpoBomHuku B
AJIEKTPOCTATUUECKOM I0JI€. DIEKTPOEMKOCTH MPOBOAHUKOB. KoHIeHCaTOPBI.

13.

ITocTosiHHBIN 2neKTpUUecKU TOK. 3akoH OMa. DnekTpoasuxkyias cuna. [lpasuna
Kupxropa wu pacuérsl onexkrpuyeckux memei. Kriaccuueckas — teopust
ANEKTPONPOBOAHOCTH. BpiBon 3akona Owma. Ilpupoma cBepXNpOBOIUMOCTH.
Hocutenm  Toka B pasnMuYHBIX  NPOBOJHMKAX.  OIJIEMEHTBl  TEOPUU
anekTponpoBogHocTH.  [lomynpoBognuku.  [lomynpoBOAHUKOBBIE — MPHOOPHI.
OneMeHThl (U3MYECKON DSJIeKTpOHUKH. KOHTakTHbIE SBICHUS B MeTalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXU COBPEMEHHOHU IOJIYINPOBOJHUKOBOM KOMIIBIOTEPHOU
TeXHUKH. buotoku n Ouonndopmartuka.

14.

MaruutHoe nosne. BzauMoaencTBue 3JIEKTPUYECKUX TOKOB. Pacy€Thl MarHMTHBIX
nosei. 3akoH buo-Casapa-Jlaminaca. MaruuTHble CBOMCTBA BeliecTBa. [{ua-, nmapa-
u ¢eppomarHeTuku. JlomeHbl. DeppuThl. DIEKTPOMATHUTHBIE CEMapaTopbl B
arpouH)xeHepuu. JleiCTBHE MArHUTHOTO TIOJNSI HA JJIEKTPUYECKUA TOK U
IBIDKYIMECs 3apsbkeHHble yacTullpl. Cunma Amnepa u cuna Jlopenna. D¢dekr
Xomna. DNeKTPOIBUTATEINH.

15.

OnexTpoMaruuTHas MHAyKuus. 3akoH ®apaznes u npasuwio Jlenma. Mexanusm
Bo3HUKHOBeHUs1 JJIC wuHayknmuu. ['eHepatopel rapmonuueckon J/C wu
TpaHchopmaTopbl. UHAYKTHBHOCTh MPOBOAHUKOB. DHEPTHsl MAarHUTHOTO TIOJIS.

16.

[Tepemennbiii snexTpuyeckui Tok. Llemm mepemenHoro Toka. 3akoH Oma s
Lene mnepeMeHHoro Toka. IlomHOe CONpOTHBJIEHUE TMEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe3oHaHC B IIENsSX MEPEMEHHOTO TOKA.

17.

OnexkrpomarautHoe mose. O6o0menne 3akona @Papanes. 3aKOH IOJHOTO TOKA.
Tok cmenieHus. DJIEKTPOMArHUTHBIE BOJIHBI. YpaBHeHUs MakcBemta. Cucrema
ypaBHeHHMI MakcBemna B audQepeHnnanbHoi 1 uHTerpansHoi popmax. Bekrop
YwMmoBa-Iloitntunra. JlaBinenne ceta. ['apmonmveckuii ocumsuisitop. CBoOomHbIE
AJIEKTPOMArHUTHBIE KoJIeOaHUs. 3aTyxalollie M BBIHYXKICHHBIE KOJCOaHMS.
Pesonanc.

18.

I'enepanus, mnepegaya W NpUEM  DIIEKTPOMATHUTHBIX  BOJH.  OTKpBITHIN
KoJieOaTeIbHbIN KOHTYP. [Tpuniun paboTsl paauonepenaTyuka n
paguonpuéMHuKa. MoOAynsus W JACTEKTUPOBAHHE HJIEKTPOMATHUTHBIX BOJIH.
Pagnonokanua u teneBunenue. I[llkama 371€KTpOMarHUTHBIX BOJH. Paznuunbie
JMana30Hbl YacTOT 3JIEKTPOMArHUTHBIX BOJIH, MX XapaKTepHbIE OCOOCHHOCTH U
TEXHUYCCKHE CpeACTBA  HMX  MOJY4YECHHUS. HUcnons3oBanne  BHIUMEBIX
yIbTPadUOIICTOBBIX M IPYTHX U3TYUCHHUI B PACTCHUEBOJICTBE M JKHBOTHOBOJICTBE.

19.

DJIEMEHTbl T€OMETPUYECKOM ONTUKU. (OCHOBBI T€OMETPUYECKOW  ONTHKH.
@opmynel  Openensa. Ilpunmun obpatuMoct  cBeToBBIX Jydeil. ITpuGopsl
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No g g § §

wn Kpartkoe conepsxanue nekium 5 § = s

&z £ 5
S =
Ir€OMETPUYECKON ONTUKUA. DOTOMETPHSI.

20. | DOnemenTtsl BosHOBOM onTuku. [Ipuwnnun [roiirenca. WMurtepdepenmus cpera. | 2 +
KorepeHTHOCTh M ONTHYECKMM XOA JIydel. YCJIOBHS MakCUMyMa M MHUHUMYMa.
HNutepdepomerprl. DnmemeHnTsl rosorpadum. Judpaxmus ceera. [lpuHIun
Ioiirenca-®penens. Audpakumonnas pemérka. Cnekrporpadus. udpaxuns
PEHTT€HOBCKHX JTy4eil.

21. | B3aumopeiicTBue u3iydeHus ¢ BemecTBoM. [lonsipusanus cBeta npu OTPaKeHUU U | 2 +

npenomiieHuu. JlBoliHoe JydernpesnomieHne. ONTHYECKH AKTUBHBIE BEIIECTBA.
Caxapumetpsl. MickyccTBeHHas aHM30Tponus U €€ ncnoJib3oBanue. HopmanpHas u
aHoMambHas aucnepcus. TermoBoe u3nydeHune. AOGCOMIOTHO YEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bonsiimana u Buna. ®opmyna Ilmanka. Onrudeckas
nupometpust. Porodpdext. BHenrHmii, BHyTpeHHUN U BEeHTHIBHBINA (oT03(deKT.
VYpaBuenue OiinmreriHa. [lpumenenue ¢orosnemenToB. Dddexkr Kommrona.
JlromuHeclieHTHOe  u3iMydeHue. buomomuHecueHnus.  PoTobHoNOrHYecKue
mporeccel.  DotocwHTEe3. TepmomuHamMuKka ©W = MeXaHuU3M  (OTOCHHTE3a.
buosHepreTuka.

22. | DOnemMeHThl ~ KBAaHTOBOM  MeXaHWKW. KOpmycKyJsipHO-BOJHOBOM  AyaiausM. | 2 +
Hudpakius  smekTpoHoB. COOTHOWIECHHS HEONpeAeaEHHOCTEH. YpaBHEHHE
[lIpenunrepa. AToM BOAOpOAA. DJHEpPreTUYECKHWE YpoBHU aroma. l[loTeHuuman
BO30yx1eHuss M wuonumzanuu. Iloctymatsl bopa. M3nyuenwe u moriouieHue
sHepruu. Bopoponomnomobusie  noHBL.  CTpyKTypa  CIOXHBIX  aTOMOB.
OHepreTuueckiue ypoBHM B CHOXHBIX aromax. [lpunmun Ilaynu. Onrtuyeckue
CHEKTPbl M CIIEKTPbl PEHTTEHOBCKOro wu3nyuyeHus. llepumonnueckas cucrema
anemeHToB JI.M.MeHeneena.

Hroro 58 | 10%
3aounas popma o0yueHust

Ne = | 28

i ConeprkaHue JeKINU g EE

1. | DOBomiouus U cOBpeMeHHbIE Mojaenu ¢uznyeckoil kapTunbl mupa. CoBpeMeHHas | 2 +

¢u3MKa Kak KyJIbTypa HaONIOJACHUN, MOJIEIMPOBAHUS, SKCIEPUMEHTAILHOTO
HCCIEAOBAHUS M KOJMYECTBEHHOTO MPOrHO3UPOBAHMS SIBIEHUM Npuponbl. Poib
(U3HUKY B Pa3BUTUHU TEXHUKH U arpONPOMBIIUICHHOTO TPOU3BOACTBA. KuHemarnka
MarepuaibHOM  TOYKW. KoOpAuHATHBIA ~ METOA ~ ONHUCAHUSA  JIBHOKEHUM.
Kunematnyeckoe  ypaBHEHHE JBMXKEHUS U ONpeJAeNisieMble IO  HEMY
KMHEMATUYECKUE XapaKTePUCTUKU. BEKTOpHBIA CHOCOO0 OMUCaHUS IBUKEHUH.
Bekropbl mnepemenieHusi, CKOPOCTH, YCKOPEHHs. YTJIOBbIE XapaKTEPUCTUKHU
JBUKEHUS 1O OKPYKHOCTHU. DJIIEMEHTBI PEISTUBUCTCKOM MexaHWKH. [locTynarsl
CHeNHalbHON Teopuu oTHocuTenbHOCTU. [IpeoOpazoBanus Jlopenma. CrnoxeHue
ckopoctel. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTH BPEMEHHBIX
HWHTEPBAJIOB.
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Coneprxkanue JEKIUU

Kon-Bo yacos

IIpakTuueckas
MTOJITOTOBKA

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

[\

+

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

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

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

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

Hroro

14

10%
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4.3. Conep:xanue JJadOPATOPHBIX 3aHATHI

QOunas ¢popma o0yueHnust

g s
2 2
Neo . 28l g8
W HaumenoBanue 1ab0paTOpHbIX 3aHATUN S8l E¢
7 2 5
S E
1 N3ydeHne MeXaHM4eCKOro IBUKEHUS HA MalllMHE ATByJa 2 +
2 | Ompenenenne MOMEHTa HHEpIMU MasiTHHKa O6epOeka 4 +
3 | OnpexaeneHne MOMEHTA HHEPIIMKA METOJAOM KPYTHJIBHBIX KOJIeOaHUI 2 +
4 Nzydenne koneGaHMii MaTEMaTHYECKOTO MasiTHUKA U OTIPE/ICIICHUE YCKOPEHHS ) +
CcBOOOIHOTO ITaIEHUSA
5 | M3yueHune rapMOHHYECKUX KOJI€OAHUH ¢ TOMOIIBIO MPYKUHHOTO MAasgTHUKA 2 +
6 | M3yuenue 3aryxaronmx KoseOaHUuil P BHYTPECHHEM TPCHUH 2 +
7 | Onpenenenue BA3KOCTH KUAKOCTU 110 MeToty CToKca 2 +
] Omnpenenenue JUIMHBI CBOOOTHOTO podera MoieKyn u kodddumrenrta ) +
BHYTPEHHETO TPEHUs BO3AyXa
9 | UccnenoBaHue 3JIEKTPOCTATUYECKOTO MO 2 +
10 | M3mepenune EMKOCTH KOHJIEHCATOpa 2 +
11 | MI3mepeHue conpoTUBIIEHUSI TPOBOAHUKOB METOIOM MOCTa Y UTCTOHA 2 +
12 | M3y4yeHue 1enu nNoCTOSIHHOTO TOKa 2 +
13 | I3mepeHne ropu30HTAIBLHON COCTABIISAIONIEH MAarHUTHOTO MOJIsI 3€MIIH 2 +
14 N3yuenue uenu nepeMeHHOro TOKa U ONpeIeIeHUE MHAYKTUBHOCTH KaTYIIKU ) +
15 Wzydenne nudpakunu cBeTa U onpeaeseHle JJIMHBI CBETOBOW BOJHBI IPU ) +
MOMOIIH TU(PAKIIMOHHON PemETKI
16 | IlonydyeHue u aHaJIU3 NOJISIPU30BAHHOTO CBETA 2 +
17 W3ydeHure BpallieHus MI0CKOCTH MOJISPU3AIMH CBETA ONITUYECKH aKTUBHBIMU ) +
BELIECTBAMHU
18 | M3yyeHue onTUYECKUX MUPOMETPOB 2 +
19 | U3yuenwue 3akoHOB BHemHETO doTodddekra 2 +
20 | Ananu3 cnekTpa U3Iy4deHUs ra30pa3psiiHOMN JaMITbl 2 +
21 | Ananu3 cnekTpa U3ay4deHUs JJaMIIbl HAKaJIMBaHUs 2 +
Hroro 44 | 20%
3aounas opma oOyueHust
=
No . T 2 o
W HaumeHnoBanue 1ab0paTOpHbIX 3aHATUN 2 E 5
5 | E¢g
o = B
1. | N3ydyeHne MeXaHMYECKOTO JIBMKEHUS HAa MallnHe ATBy1a 2 +
2. | OnpeneneHue BSI3KOCTH JKUAKOCTH 110 Metoay CTokca 2 +
3. | UccnenoBanue sIeKTpOCTaTUUECKOTO MOJIs 2 +
4. | OnpexenieHne rOPU30HTAILHON COCTABJISIONIEH MArHUTHOTO MOJIsE 3EMIIH 2 +
5 Wzydenne nudpakunu cBeTa U onpeeseHle JJIMHBI CBETOBOW BOJHBI IPU ) +
" | momon AU PaKIMOHHON pemETKH
HTroro 10 | 20%
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4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI

Ounas ¢popma o0OyueHust

g s
O m 5 E
No o ol B2
HaumeHnoBaHMe MpakTHYECKUX 3aHATUN =8| E o
I 7| £&
S o
S =
1 Kunemaruka 4 +
2 Jnnamuka 4 +
3 3aKOHbBI COXPAHEHUSI 6 +
4 MexaHn4yecKkue KoJieOaHus U BOJTHBI 6 +
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTHCTHYECKOU (PU3UKHU 4 +
6 ONEMEHTHI TEPMOIMHAMUKH 4 +
7 DIEeKTpOCTaTHKA 6 +
8 [TocTOSAHHBIN TOK, ANEKTPUYECKUE LIETTH U MAaTepUaIbI. 6 +
9 [TocTossHHOE MarHUTHOE TI0JIe 4 +
10 DNEeKTPOMArHUTHBIC KOJICOAHUS U BOJTHBI. 6 +
11 I'eomeTpuyeckas ¥ BOJHOBAsI ONTUKA 2 +
12 KBanToBas onrtuka 2 +
13 DeMEHTHI KBAHTOBOW MEXaHWKH M aTOMHOHN (hU3UKH 4 +
14 ATOMHOE SI7JpO U AJIIEMEHTAPHBIE YaCTUILIbI 2 +
HTtoro 60 | 20%
3aounas popma o0yueHust
5 g
2 2
Ne . 2g| ¢ S
HaunmenoBanue npakTHYECKUX 3aHATUN 53| Eo
n/a S5 £ &
S o
S =
1 KunemaTtuka u nMHaMUKa MaTepUAIbHON TOYKHU U TBEPJIOTO TeJia. 3aKOHbI ) +
) coxpaHeHus. MexaHn4ecKkue KoueOaHus M BOJTHBIL.
) OnektpocTtaTuka. [10CTOSIHHBIN TOK, 3JIEKTPUUYECKUE LIETIU U MAaTEPUAIIBIL. ) +
) [TocTostHHOE MarHUTHOE T0JIe. DJIEKTPOMArHUTHbIE KOJIEOaHUsI U BOJTHBI.
3 BonnoBas ontuka. SBnenust unTepdepeHnu, udpakiunu, IoaIpu3aiu ) +
) CBETOBBIX BOJIH.
4. KBanToBas onrtuka. SIBinenue gorospdekra. TemnoBoe uzryueHue 2 +
Hroro 8 20%

4.5. Buabl u coiep:KaHue CaMOCTOATEILHOM padoThl 00yYaro X cst

4.5.1. Buasl caMOCTOSTENHHOM pabOThl 00YJarOITUXCS

Bunbl camocToaTensHON paboThl 00yJarOmuXCst

KonnuecTtBO yacoB

Ounas ¢popma
oOyueHus

3aounas popma
o0y4yeHus
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[ToaroroBka K MpakKTUYECKUM 3aHITUSAM 42 16
[TonroroBka k 7a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 34 28
71a00paTOpHBIX paboOT
CaMocCTOATEIbHOE NU3YYEHHUE OTIIEIBHBIX TEM U 50 226
BOITPOCOB
IToaroroBka Kk MpOMEKYTOUHOM aTTECTALIMKI 9 9
Hroro 135 279
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yJarOIIUXCsl
Kon-Bo
4acoB
Ne
i HaumeHnoBanue Tem 1 BOpoCoB Oynas 3aounas
¢dopma ¢dopma
oOyuenuss | oOy4yeHus
1. Kunemartuka. 3amaun OaUINCTUKK, HaBEOECHUS Ha €D, ] 20
ONTHUMU3ALMH JIB)KEHHSI, UX TPUMEHEHUE B arPOMHKEHEPHH.
2. Jlunamuka. PeaktuBHOE ABMKeHUE. J[BHDKeHHME HEOSCHBIX TeIl. ] 20
[Tonétel B KOcMOC. Y CTONYMBOCTD ABUXKEHUS. | HPOCKOIIBI.
3. 3akoHbl coxpaHeHusa. llepemaua MOIIHOCTM B MEXaHMUYECKHX
cuctemax. IIpobGrema Oe3zomopHoro aBmxeHus. [Ipobiema 8 20
BEUHOT'O JIBUTATEJISI IEPBOTO POJA.
4. Mexanndyeckue KoJjiebaHusT W BOJHBL. Pacu€T KOHKpPETHBIX
COCTOSIHUH U OTpe/ieNicHHe COOCTBEHHBIX YaCTOT KOJIeOaTeIbHBIX 8 20
CUCTEM
5. DOneMEHTbl  MOJICKYJIIPHOW HM  CTaTUCTHYECKOW  (DU3UKH.
Oco0eHHOCTH KUAKOTO cOCTOSIHUS. [I0BEpXHOCTHOE HATsKEHUE, 8 20
CMadyMBaHue, Kanwusipel. [louBeHHas Biiara v MoJuB pacTEHUMN.
6. OnemMeHTbl TepMOAMHAMMKHM. TemoBas »HepreTuka u €€
9KOJIOTHYECKUI acleKT. TemIon30amusi, METOAbl SKOHOMUHU 10 20
Teria.
7. OnekTpoctatuka. CTaTUYECKOE SJIEKTPUYECTBO. DJIECKTPHU3ALMS 12 20
Ten. JIBKeHue 3apsHKEHHBIX YacTHI[ B AJIEKTPUUECKUX MOJISX.
AHanmoruu MeXIy OJJIEKTPOCTATHYECKMM M I'PAaBUTALMOHHBIM
TIOJISIMU.
8. [TocTOAHHBIN TOK, DJIEKTPUYECKHE LEeNU W  MaTepHuabl. 12 20
DNEeKTpUYECKU TOK B XKUAKOCTAX U razax. KOpoHHBIN pa3psii.
DneKTpodUIBTPHI.
9. [loctostHHOe ~ MarHuTHOEe  moJie.  [lOCTOSSHHBIE ~ MAarHUTHI. 12 20
MarnutHoe mnone 3emid. J[BH)KEHHE 3apsyKEHHBIX 4YacTHI[ B
MarHuTHBIX NOJsIX. Macc-CeKTpoOMETpHs.
10. | DnexTpomarHuTHbIE KoneOaHus M BOJIHBL M300pereHue paauo. 8 20
[Tepenaua CUTHAJIOB. Pagnocsssp u paauoOIOKALIMSI.
MUKpPOBOIHOBAs TEXHUKA.
11. | eomerpuyeckass W BOJIHOBasg  ONTHKA. Onruyeckue 10 20
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n/a

HaumenoBanue Tem 1 BOpocoB

Koa-Bo
4acoB

Ounas

dhopma
o0y4eHus

3aouHast

dbopma
o0y4eHus

n3o0pakeHusi.  MexaHu3sM  3peHus,  JIe(eKThl  3peHHS.

OnTuyeckue siBIEHUS B aTMochepe.

12. | KBantoBas  ¢usmka.  DJIEeMEHTBI  KBAaHTOBOH  OITHKH. 10 20
.HIOMI/IHCCI_IGHI_[I/IH. BBIHy)KIICHHOG HU3JTYy4YCHUC W OITHYCCKUC
KkBaHTOBbIe TeHeparopbl. doroHwsl. Omnbir bére, >ddekt
Komnrona.

13. | ®u3uka atoma U AIEMEHTHl (U3UKHA TBEPAOTO Teya. DJIEMEHThI 10 20
KBAaHTOBOM MexaHuWKH. IlocTaHOBKa 3amad O  OBMDKCHUHU
MuKkpouactul]. Omnepatopbl (Qu3nyeckux BeanunH. KBaHTOBBIE
COCTOSIHHUSI.

14. | Snepnas ¢usuka. ATOMHOE SAPO M AJIEMEHTApPHBIC YaCTHUIIBI. 7 15
Nonnsupyrome W3JIydeHHs] U OLEHKa WX JEWCTBUA Ha
Marepuanbl W JKMBBIE OpraHu3Mbl. MeToabpl HU3MEpEeHus
MHTEHCUBHOCTH WOHU3UPYIOIIUX U3JIydeHUH. EcrecTBeHHBIN
paguamoOHHBIA (QOH.

15. | CoBpemenHas gusnueckas kKapTuHa Mupa. Poib ¢pusuku B 4 4
Pa3BUTUH TEXHUKH U arpONPOMBIIIIEHHOTO TPOM3BO/ICTBA.

HToro 135 279

5. YueOHO-MeTOANYeCcKOe o0ecniedeHne CAMOCTOATEILHOM padoThl 00y4aroImmuXxcst
10 AMCUUIIJINHE

Y4eOHO-MeTonu4YecKue pa3padoTku uMmeroTcst B Hayunoit  6ubimoreke ®I'BOY BO HOxHo-
Vpansckuii 'AY:

1. MonekynsipHast ¢u3uKa ¥ TepMOAMHAMUKA [DIEKTPOHHBIN pecypc] : yued. mocobue ams
CaMOCTOATEIIbHONW PabOThI CTYJIEHTOB OYHOW M 3a04HOM (hopmbl oOyueHus [Hampasinenuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutrenbHOro  chipbsi, 23.03.03 DOkcrulyatanus —TPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, creruanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHMYECKUE CpeacTBal /
IOxnO-Ypanbckuit 'AY, UncTuTyT arpounkenepuu ; coct. E. M. bacapeiruna. - Yensounck: KOxHO-
VYpansckuii 'AY, 2019. - 47 c. tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKre OCHOBBI KIIACCUYECKONH MEXaHUKHU [ DNEeKTPOHHBIN pecypc] : yuel. mocodue ams
CaMOCTOATEIIbHOW PabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, creruanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHMYECKUE CpeacTBal /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepuu ; coct. E. M. bacapeiruna. - Yensounck: KOxHO-
VYpansckuii 'AY, 2019. - 99 c. : wn, tabn. - bubnwmorp.: c. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. IlocTossHHBIH TOK [DNEeKTpOHHBIA pecypc]: y4eO. mocobue s
CaMOCTOATENIbHONW PabOThl CTYJEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - octym U3 JIoKabHOM ceTu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIM pecypc]: yued.
nmocoOue I CaMOCTOSATENIbHOW pabOThl CTYAEHTOB O4YHOW M 3a04. (opmbl oOydeHus / HOxHO-
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VYpaneckuii 'AY, Uuctutyr arpoummkeHepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®OHI OLIEHOYHBIX CPEACTB AJIs NPOBEACHUS
NPOMEKYTOUYHOM aTTecTAUMU 00y4YaroIIUXCs M0 JUCHUIITTHHE

Jlnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS TMOATOTOBKHM oOydaronuxcsi TpedoBanusiMm OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUIS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTanuu oOydarouuxcss 1o aAucuuiiiuHe. @OOHJ OIEHOYHBIX CPE/ICTB
npeacrasicH B lIpuioxenun.

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

OcHoBHas U JOTIOJHUTEIbHAS yaeOHas JuTeparypa umeercs B Hayunoit 6uOimoreke u
ANEKTPOHHON nHpOopMaImoHHO-00pa3oBarensHOi cpene @I'BOY BO H0xHo-Ypanbckuit [AY.
OcHoBHas1 JiuTEpaTypa

1.1.  TI'pabosckuit P.1. Kypc ¢pusuku [DnexrponHslil pecype]: yued. mocodue / P.M. I'paboBckuii
- Mocksa: Jlanp, 2012 - 608 c. - Joctynm k momHoMy TekcTy ¢ caidta OBC Jlausb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

1.2. Usanos, 1. B. COopHEK 3a1a4 0 Kypcy OCHOBBI (M3UKH U Onodusuku : yaebHoe nocodue / U. B.
WBaHOB. — 2-¢ m3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Texkct: anekrpouHbiit/ Jlanb: »ieKTpOHHO-OMOIMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/168419.

1.3, JluBenueB H.M. Kypc ¢usuxu [Dnextponsbiii pecypc]: yueObnuk / H.M. JlueHues -
Mocksa: Jlawp, 2012 - 672 c. - [Hoctyn k mnosHomy Tekcty ¢ caiita OBC Jlansb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=2780.

1.4. CasenseB M. B. COopHHMK BOIIPOCOB | 3a7a4 1mo odmel pusuke [DnexTpoHHbIl pecypce] /
CasenbeB U. B. - Cankr-IletepOypr: Jlanb, 2019 - 292 c. - JlocTyn K MOJHOMY TEKCTY €
caiita OBC Jlans: https://e.lanbook.com/book/125441.

JlonoTHUTeILHAS JTUTEPaTypa

1.5. Uanos, U. B. OcHoBs! ¢pusnku u 6nodusuku: yuebHoe nocooue/ M. B. IBanos. — 2-e u3x., ucrmp.,
nmorn. — Cankr-Ilerepoypr : Jlaws, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — Tekcr:
3IIEKTPOHHBIH// Jlanb: 3JIEKTPOHHO-OMOIHOTECYHAS CUCTEMa. — URL:
https://e.lanbook.com/book/168418.

1.6. HUpomor U. E. 3amaun mo oOmedt ¢usuke [DIeKTpOHHBIN pecypc|: yuyeOHOoe mocobue /
Uponos U. E. - Canxrt-IlerepOypr: Jlanb, 2020 - 420 c. - JlocTyn K MOJHOMY TEKCTY €
caiita OBC Jlans: https://e.lanbook.com/book/126942.

1.7. KanmamnukoB H. II. IlpakTukym Mo pelieHdio 3anad Imo oO0meMy Kypcy (QH3HUKH.
Kone6anus u Bomubl. Ontuka [Dnexkrporasiid pecypce]: / Kanamuukos H.I1., KoxxeBHuKOB
H.M., Koteipno T.B., Cnupun I'.I'. - Mocksa: Jlans, 2013 - JlocTyn K MOJHOMY TEKCTY C
caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=38839.

1.8.  Kamammnaukos H. II. TlpakTtuky™m mo pemenuro 3aaad mno oomemy Kypcy ¢puzuku. OCHOBBI
KBaHTOBOM (u3uku. CTpoeHue BemiecTBa. ATOMHAs U sjepHas (Qu3nka [DIEKTPOHHBIN
pecypc]: / Kanammaukos H.II., Koxxesaukos H.M., Koteipio T.B., Ciupun I'.I'. - Mocksa:
Jlanp", 2014 - Jloctym k monHoMy Tekcty ¢ caiita OBC  Jlans:
http://e.lanbook.com/books/element.php?pll 1d=49468

1.9. KanamnukoB H.II. ®usuka. MHTEpHET - TecTupoBaHUE 0A30BBIX 3HAHUN [DJIEKTPOHHBIN
pecypc]: / H.INI. Kanamuaukos, H.M. KoxxeBHukoB - Mocksa: Jlaub, 2009 - 150 c. - Jloctyn
K ITOJIHOMY TeKcTy ¢ caiita ObC Jlans:
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http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.
1.10. CoOopuuk 3amau mno ¢usuke [Dnexrponusiii pecypc]: / P. L. bessepxmss, H. H.
I'opoxosckuii, P. U. I'paboBckuii; [lox pen. P. W. I'pa6oBckoro - Mocksa: Jlanp, 2012 -

128 c. - octyn k noiaHoMy Tekcty ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3899.

8. Pecypchbl HHGOPMAITHOHHO-TEJIEKOMMYHHMKAIIMOHHOI ceTH « UHTEpHET», HE00OX0AUMBbIE
AJI5l OCBOEHMSA THCIIUITHHBI

1. Equnoe okHO IOoCTyIa K Y4eOHO-MeTOANIECKUM pa3padboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

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

4. Ouszuka. MexaHuKka: BUPTYyaJbHBIH aHANOT J1abopaTopHOro 00OpynOBaHMSA: OOy4aromui
pecype JUisi caMOCTOATENIbHOW pabOThl CTYJACHTOB OYHOM W 3a04HOM (popmbl oOyueHus. - TekcrT:
ANEKTPOHHBIN. - Afpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeToandyecKue YKazaHusd 1Js oﬁyqammnxca 0 OCBOCHHMIO N CHMITJIMHbI

VY4ebHO-MeToInuecKre pa3paboTku nMetorcest B Hayunoit  Oubmmoreke U AJIEKTPOHHOMN
nHpopManmonHo-o6pazoBatenbHOM cpene DI'BOY BO I0xHo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uKa U TEPMOJUHAMUKA [DIEKTPOHHBIN pecypc]: y4ued. mocobue ams
CaMOCTOATENIbHOW PabOThI CTYJIEHTOB OYHOW M 3a04HOM (hopmbl oOyueHus [Hampasinenuin 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, creruanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - Uensounck: FOxHo-
VYpaneckuit 'AY, 2019. - 47 c.: Ttabn. - bubmumorp.: c. 47 (5 nHa3B.). Pexum pnocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®dusnyecKkre OCHOBHI KIIACCHYECKON MEXaHUKH [DNIeKTpOHHBIN pecypc]: yued. mocobue st
CaMOCTOATENILHOW PabOThI CTYJIEHTOB OYHOW M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CpeacTBal /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - UensOunck: FOxHo-
VYpansckuit TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Ha3.). Pexum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. llocTossHHBIH TOK [DNeKTpOHHBIA pecypc]: y4eOd. mocobue s
CaMOCTOATEIILHOW pPabOThl CTYJEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - loctym U3 JIOKaJbHOM ceTH: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIM pecypc]: yued.
mocoOue I CaMOCTOSATENIbHOW paOOThl CTYAEHTOB O4YHOW M 3a04. (opmbl oOydeHus / HOxxHO-
VYpansckuit ['AY, Uucturyr arpommxenepuu; coct. E. M. bacapeiruna - Yemsbunck: HOxHo-
VYpansckuit Ay, 2018 - 49 C. - Hoctyn 3 JIOKAJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBI MPaKTHUKYM s CTYACHTOB OYHOH M 3a04HOM (opMbl OOydeHHs [HampaBlIeHHUMA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIINH U
KOMIUTeKCoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
OxHo-Ypanbckuit 'AY, MHcTuTyT arponnkenepu; coct.: E. M. bacapeiruna, YO. A. Hukumus. - 2-
€ 3., uchp. u aoin. - Yensbunck: KOxHo-Ypansckuii 'AY, 2019. - 182 c.: wi., Taba. - bubauorp.: c.
182 (5 na3B.). Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
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6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast GU3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: nmabopaTopHBI TPAKTUKYM [UIs CTYACHTOB OYHOM M 3a0uHOW (HOpMBI OOydeHHS
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u 3mekTporexuuka, 19.03.02
IIpooykTsl mHMTaHHMA M3  pacTUTENBbHOrO  cbipbs, 23.03.03 Okcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCcnopTHO-
texHonoruueckue cpencrsal / FOxuo-Ypansckuit [AY, UHcTuTyT arpomnkeHepuu; coct.: E. M.
bacapeiruna, FO. A. HukumuH. - 2-¢ usn., ucnp. u gom. - Yensounck: FOxuo-Ypansckuit AV, 2019.
- 136 c.: wun, Tabn. - C mnpun. - bubmworp.: c. 133 (5 =nHa3.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne yCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUS Uil CaMOCTOATENbHON pPabOThl CTYIEHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl muUTaHUS M3 PACTUTENBHOIO CHIPHS,
23.03.03 OkcrutyaTauudsi TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UacTutyT arpomxenepun. - YensOunck: KOxxHO-Y panbckuit
'AY, 2021. - 10 c.: un., Tabn. - bubmmorp.: c. 10 (8 Ha3B.). - TeKkcT: ANEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnass pabora Ne2. HccrnenoBanue paBHOYCKOPEHHOTO IBMKEHHS Ha MallWHE
ATByJa: METOAMYECKUE YKA3aHUsI JII CAMOCTOSITEIHHOM padOThl CTY/ICHTOB OYHOM W 3a04HOM (popm
o0yuenus [Hanpasienuit 35.03.06 Arpourskenepus, 13.03.02 DnekTposHepreTuka 1 3JeKTPOTEXHUKA,
19.03.02 IIponykThl MUTaHHS W3 PACTUTENIBHOrO Chipbs, 23.03.03 DxkcmutyaTauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crenuainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHoyioruueckue cpenctna) / cocrapurenu: E. M. bacapeiruna, 0. A. Hukumms ; FOxHO-Y pansckmii
I'AY, Unctutyt arpomwxkeHepun. - Yensounck: IOxno-Ypansckuit AV, 2021. - 10 c.: win., Ttadmn. -
bubmuorp.: c. 10 (8 Ha3B.). - TEKCT : AIMEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopaTtopHas pabora Ne3. OmpenesnieHne MOMEHTa MHEPIIMH TeJla METOJIOM KPYTHJIbHBIX
KoJIeOaHUH : METOIUYECKUE YKa3aHUsS JIJIsl CaMOCTOATENbHON pabOoThl CTYJAEHTOB OYHOM M 3a0YHOM
dbopm o00yuenuss [Hampasienmii 35.03.06 Arpoumkenepus, 13.03.02 DnexkTpod’HEepreTMka U
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAaIllMH W KOMIUIEKCOB, crennanbHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONIOTHYecKkue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwn ;
IOxHO-Ypanbckuit 'AY, UacTutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: W, Ta0u. - bubnmorp.: c. 9 (8 Ha3B.). - TeKCT : 3JEKTPOHHBIN. - AJpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHass pabGora Ne4. H3ydeHue TrapMOHHMYECKOTO KOJIEOAHHUS C TOMOIIBIO
NPYKUHHOTO MasiTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEIILHON paboThl CTYyJICHTOB OYHOM U
3a0uHOi (hopm o0yueHus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crenuaibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONOTHYeckue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwn ;
IOxnO-Ypanbckuit 'AY, UacTuryT arpomxenepun. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. -
10 c.: un., Tabu. - bubmmorp.: c. 10 (8 Ha3B.). - TekcT: AMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopnast pabGora Ne5. MccrnemoBanue 3aTyxaromux KOJICOAHUH: METOIHUYECKHUE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOM W 3a04HOM (popM 00yUueHUs [HampaBICHUMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIluH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CpenacTBal /
coctaputen: E. M. bacapeiruna, HO. A. Huxummnz; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
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arpomxeHepud. - Yenssounck: FOxno-Ypansckuiit ['AY, 2021. - 10 c.: wn., Taba. - bubmuorp.: c. 10 (8
Ha3B.). - TEKCT: NIEKTPOHHBIN. - Afpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabotra Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKAa MakcBema:
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 Okcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHcnopTHO-
TexHoyiornueckue cpenacraal / cocrasutenu: E. M. bacapsiruna, 0. A. Hukumms; FOxxno-Ypanbckuii
I'AY, Unactutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: nn., Tabn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C IOMOINBI KPYTHJIHHO-
0aJUIMCTHYECKOTO MAasTHUKA: METOJMYECKHE YKa3aHUs Uil CaMOCTOSITEIbHOH paboThl CTYICHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl NmuUTaHUS HU3 PACTUTEINBHOIO CHIPHS,
23.03.03 DOkcrutyaTauusi TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UactutyT arpomxenepun. - YensOunck: KOxxHO-Y panbckuit
I'AY, 2021. - 10 c.: u., Tabn. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TEeKCT: 3MEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnass pabora Ne§. M3yueHue ympyroro M HEYNpyroro ynaapa: METOAMYECKHE
yKa3aHUs I CaMOCTOSATEILHON pabOoThI CTY/ICHTOB OYHOM W 3a04HON (popM 00yueHUs [HampaBICHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpoayxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlIuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
coctaputen: E. M. bacapeiruna, HO. A. Huxummumnz; HOxHo-Ypanbckuit ['AY, HWuHCTHUTYT
arpomxenepuu. - Yensounck: KOxHo-Ypansckuit [AY, 2021. - 14 c.: un., tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: AMEKTPOHHBIN. - Afpec B ceTu: http:/nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmaniuoHHbIE TEXHOJIOTMH, HCIIOJIb3yeMble IIPH OCYLECTBJIECHUMN
00pa3oBaTe/ILHOIO NMpPoUecca Mo JMCUUILIHHE, BKJIKYAs epevyeHb NPOrpaMMHOro odecrevyeHust
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

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

- «Cenpxo3TexHUKa» (ABTOMaTU3UPOBAaHHAS CIIPABOYHASI CUCTEMA);

- My TestX10.2.

IlepeyeHs JTUIIEH3MOHHOTO MPOTPAMMHOTO O0ecTedeH s
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoiiO¢uc CrangapTHbIi

11. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS /sl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpolecca mo JUCHUIINHE

Y4eOHble ayIMTOPHUHU ISl IPOBEACHUS 3aHATHIA, IPEXyCMOTPEHHBIX MPOrPaAMMOii, OCHALLIEHHbIE

000py10BaHMEM M TeXHUYECKMMH cpeacTBamMu o0ydenusi. [loMemeHus i CaMOCTOSITEIbHOMI
padoThI 00yYAKO M XCS.
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[Tomemenune st camoctosTrenbHOM paboTer 454080, UYensOunckas o06ma., r. YensOuHCK,
npocnekt Jlennna, 75, rinaBHbiil kopiyc, ayautopust Ne303.

VYyeOHass ayautopus s TPOBEIACHHUS 3aHATUN JICKIMOHHOTO W CEMHHApCKOro THIIA,
KypCOBOT'O IPOEKTHPOBAHUS, TPYNIOBBIX U WHAMBUIYAIbHBIX KOHCYJIBTAIIMH, TEKYIIEr0 KOHTPOJIS U
npoMexxyTouHou arrecranuu, 454080, Yensounckas o6i., r. Yensounck, yn. Kpacnas, 38, yueOHbIH
kopmyc, ayauropun Ne 310a.

VY4eOHble ayAuTOpUM [UIsl TPOBEACHUS 3aHATHM JIEKIMOHHOTO W CEMHUHApCKOro THIIOB,
IPYIIOBBIX U UHIUBHUYaJIbHBIX KOHCYJIBTAIMHA, TEKYIIErO0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalH,
OCHalIeHHast 000py/0BaHUEM M TEXHUYECKUMHU CPEICTBAMU JUIsl BHIIOJHEHHUS Ja0OpaTOPHBIX padoT
454080, Yensbunckas o0:1., r. YensOunck, yn. Kpacnas, 38, yueOHbIil kopryc, ayauropun Ne 2093,
2055.

Ilepeuyenb 000py10BaHNS U TEXHHYECKHX CPEACTB 00y4eHUs

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

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasSTHUK YHHUBEPCAJIBbHBIN»; YCTaHOBKA
nabopatopHas «MasTHHUK MakcBemna»; YcraHoBka gabopaTtopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHasg «MammHa ATByna»; YCTaHOBKa JUIsl ONpPEAEIECHUS OTHOLIEHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa saboparopHas «l'mpockom»; Harmsnnele yueOHble mocoOus;
Kommekt naGopatopum "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYeHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JAJISl M3Y4YCHHUs AU(PpPaKLIUK; YCTaHOBKA JUIs
U3y4eHHUs] MHTep(EepeHLUN CBeTa; YCTaHOBKAa Ul M3y4EHMs NOJSIPU3ALUM CBETa; YCTaHOBKAa Ui
n3ydeHus: aOCOJIOTHO YEepHOro Tena; YCTaHOBKAa JJIsl MCCIEIOBAHUS XapaKTEPUCTHK BaKyyMHOTO
(dhoTodIeMEHTA.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

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

OIIK-1 CrocobeH pemath THUIOBBIE 3a1a4dl MPOQPECCHOHAIBHOU JCSITEIHPHOCTH HAa OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX W CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTH

Kon u ®opmupyembie 3YH Haumenosanue
HAaNMEHOBAaHUE 3HAHUA YMEHUA HaBBIKU OLCHOYHBIX
WHIUKATOpa CpeacTs

JOCTHKCHUS
KOMIICTCHIIUN
WA-1.0mx1 OGyuaromuiics OGyuaromuiics OGyuaromuiics Texyuiuii
Hcnonb3yet JOJDKEH 3HATh: JOJDKEH YMETh: JOJDKEH BJIaAeTh: | KOHTPOIb:
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI UCIIOJIb30BaTh HaBbIKAMHU: - omnpoc  Ha
€CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | OCHOBHBIE 3aKOHBI UCIIOIb30BaHUS MPAKTHICCKOM
X TUCIUTLTUH TS X IACHUTUIAH €CTEeCTBEHHOHAYYHBI 3HAHHi{ OCHOBHBIX | ~o oM
pereHns (busukn) mas X TACTIATUTAH 3aKOHOB ;]a60;;:§;mﬁno
CTaH/IapPTHBIX 33124 B penieHus (buzukn) s CCTECTBEHHOHAYUHBI | naGore.
COOTBETCTBHH C CTaH/IapTHBIX 33124 B petieHus X TUCIUTUIAH - TeCTHPOBAHHE
HaIpaBJIEeHHOCTHIO COOTBETCTBHH C CTaH/IapTHBIX 33724 B (puzukm) st TIpoMexyTouHa
npoecCHOoHaTBHON HaIpPaBJICHHOCTHIO COOTBETCTBHH C peuieHus s ATTECTALMS:
JESATSILHOCTH npoecCHoHaTbHON HaIpaBICHHOCTBIO | CTAHIAPTHBIX 33724 B | - 9K3aMCH;
JIEATEIILHOCTH npodeccuoHaTbEHOM COOTBETCTBUH C - 3a4eT
—(b1.0.10-3.1) JeSITeIbHOCTH HAIpPaBJIEHHOCTHIO
-(b1.0.10-V.1) npodecCHOHaTbHON
NEeSTeTbHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobGeH ydacTBOBaTh B MPOBEACHUU OKCICPUMEHTANBHBIX  HWCCIICIOBAaHWA B
poeCCHOHATBHON IEATETLHOCTH
Kon u HanmeHOBaHME Dopmupyemsie 3YH Haumenosanme
HHAWKAaTOpa 3HAHUS YMEHUSA HaBbIKA OLICHO"HbIX
JOCTH>KEHUS CpeacTs
KOMIIETeHIINN
W-1.omk-5 OO6yuaronmuiicst momkeH | OOydaromuiics qomkeH | OOydarormmiics qoibkeH | Texymuid
anCTByeT B 3HAaTh: OCHOBHBIC YMETB: UCTIOJIB30BATh BJIAACTH. HABBIKAMMU. KOHTPOJIb:
OKCIICPUMEHTAJIbHBIX 3aKOHBI OCHOBHBIC 3aKOHBI HCITOJIb30BAHMS 3HAHUH - OTBET Ha
HUCCIICAOBAHUAX €CTCCTBCHHOHAYYHbIX C€CTCCTBCHHOHAYYHbIX OCHOBHbIX 3aKOHOB MPAKTUICCKOM
JIEKTPOOOOPYAOBaHUS | IUCHMUILIMH ((PU3UKK), | AUCHMIUIMH (U3MKH) B | E€CTECTBCHHOHAYYHBIX | 3aHSTHH;
" CpCACTB HCIOJIB3YIOIIUEC B OKCIICPUMCHTAJIbHBIX JUCHUIIIINH ((1)I/I3I/IKI/I) B - OTYEeT 1o
aBTOMaTu3aluu OKCIICPUMCHTAJIbHBIX HUCCJICA0BAHUAX OKCIICPUMEHTAJIbHBIX na6opaTopH0171
HUCCJICA0BAHUAX 3J'I€KTpOO60py,HOBaHI/IH HUCCIICAOBAHUAX pa60Te;
NIEKTPOOOOPYAOBAHUS U CPEICTB JIEKTPOOOOPYOBAHUS | - TECTUPOBAHUE
Y CpEeICTB aBTOMATH3ALIUH - U CPEICTB IIpomexyTtounas
aBTOMAaTH3AIHI (b1.0.10-Y.2) aBTOMATH3AIAH - aTTeCTAIHS:
—(51.0.10-3.2) (51.0.10-H.2) - SK3aMeH;
- 3a4er

2. Iloka3aTenn, KpUTEPUM U IIKAJIA OLEHUBAHUS UHAMKATOPOB JOCTHKEHUS KOMIIETEeHIU

dopmupyemsie KpuTepuu u mkaia olieHUBaHUS PE3YJIbTATOB O0yUEHUS IO JUCIUILINHE
3VH
Henocrarounerit JlocTaTo4HBII Cpennuii ypoBeHb Bricokuii ypoBeHb
YpOBEHb YpOBEHb
b1.0.10-3.1 OOyuaronuiicst He OO0yuaronuiics ci1abo OOyyaromuiics ¢ OOyuaromuiics ¢
3HAaC€T OCHOBHBLIC 3HACT OCHOBHBIC 3aKOHbI HE3HAYUTCIbHBIMU IpeGyeMoi/i CTCIICHbIO
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3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILIHH ((PU3UKH)
JUISL peILeHUs
CTaHAAPTHBIX 33/1a4 B

€CTECTBEHHOHAYYHBIX
JTUCIIMIUTHH ((PU3HKH)
JUTSL PEIICHHS
CTaHJAPTHBIX 3371249 B
COOTBETCTBMH C

omudKaMu 1
OTIIEJIbHBIMU
npoOeraMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX

[TOJIHOTEI M TOYHOCTH
3HAE€T OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIIMIUTHH ((PU3HKH)
JUTSL PELICHHS

COOTBETCTBHH C HAaIpaBJICHHOCTHIO JTUCIIMIUTHH ((PU3HKH) CTaHAAPTHBIX 3a/1a4 B
HAaIpaBJICHHOCTHIO npodeccHoHaNBHON JUISL peILeHUs COOTBETCTBHH C
npodeccHoHaNbHON JIeSTeIIbHOCTH CTaHAaPTHBIX 33/1a4 B HAIpPaBICHHOCTHIO
JIeSITENIbHOCTH COOTBETCTBHH C npodeccHoHaNbHOR
HAIpPaBICHHOCTHIO JeSTeIbHOCTH
npodeccruoHaTbLHOM
JIeSTeIbHOCTH
b1.0.10-V.1 OO6yugatonmuiics He | OOywarommiicss  ciabo | OOydaronmmiicss  ymeeT | OOywarommiicss  ymeer
yYMEEeT HCIOJb30BaTh | YMEET  HCIIOJb30BaTh | MCIOJIb30BaTh UCIIONIb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHbBI | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
quctuioive (pusukn) | guctmmuine  (Pusnku) | aucummime  (pusuku) | aucummiuuH  (pusukm)
JUTS peuieHus | s peweHus | s peweHus | s pereHuns
CTaH/JAPTHBIX 3a/1a4 B | CTAHJAPTHBIX 3aJad B | CTAHJAPTHBIX 3a]ad B | CTAHJAPTHBIX 3a1ad B
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHHU C | COOTBETCTBHH c
HAIpaBJICHHOCTHIO HAIpPaBICHHOCTHIO HAIpPaBICHHOCTHIO HAIpPaBICHHOCTHIO
npodeccrnoHaTbLHOM npodeccuoHaTLHOM npodeccuoHaTLHOM npodeccuoHaTLHOM
JeSTeIbHOCTH JIeSITENIbHOCTH JIeSITENIbHOCTH C | IesTeNnbHOCTH
HE3HAYUTEIIbHBIMU
3aTpyJHCHUSIMU
F1.0.10-H.1 OO6yJatontuiicst He OO6y4atommmiicst cmabo OO6yJatontuiics ¢ OO0yuaronmiics
BJIaJICET HABBIKAMHU BJIaJICCT HABBIKAMU HeOOJIBLIINMHU CBOOOIHO BiajieeT
UCIIOJIb30BaHMs UCIIONIb30BaHMS 3HAHUI 3aTpyTHEHUSIMU HaBBIKAMU
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAMHU UCTIOJIB30BaHUS 3HAHUI
3aKOHOB €CTECTBEHHOHAYYHBIX | WCIIOJIb30BaHMS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JUCHUILIMH (pu3ukm) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
TUCITUTUTAH ((PU3UKH) JUTISL peTIeHHST €CTECTBEHHOHAYYHBIX JMUCIUTUTHH ((U3NKH)
JUTSL peTICHHST CTaHJapTHHIX 33134 B JIUCIUTUTHH ((U3NKH) JUISL peTICHHST
CTaHAaPTHBIX 33/1a4 B COOTBETCTBHH C JUTSL pEeILeHUsT CTaHAaPTHBIX 33/1a4 B
COOTBETCTBHH C HAIpPaBICHHOCTHIO CTaHAAPTHBIX 33/1a4 B COOTBETCTBHH C
HAIpPaBICHHOCTHIO npodeccHoHaNbHON COOTBETCTBHH C HAIpPaBICHHOCTHIO
npodeccHoHaNbHON JIeSITENIbHOCTH HAIpPaBICHHOCTHIO npodeccHoHaNbHON
JIeSITEIIEHOCTH npodeccHoHaNBEHON JIeSITEIIbHOCTH
JIeSITEIIbHOCTH
b1.0.10-3.2 OOyuarouuiicst He OO0yuaronuiics ci1abo OOyyaromuiics ¢ OOyuaromuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIE 3aKOHBI HE3HAYUTEJIbLHBIMU TpeOyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OIIMOKaMH U MOJIHOTBI M TOYHOCTH
€CTECTBEHHOHAYYHBIX | JUCLUIUIMH ((HPU3HKH), OTIEIbHBIMU 3HAET OCHOBHBIE 3aKOHBI
JMCLUIUIAH UCIIOJIB3YIOIINECS B npobenaMu 3HaeT €CTECTBEHHOHAYYHBIX
(buznkm), AKCIIEPUMEHTAITbHBIX OCHOBHBIE 3aKOHBI JIUCIUTUTHH ((U3NKH),
UCTIONB3YIOIINECS B HCCIIeIOBAaHUAX €CTEeCTBEHHOHAYYHbBIX HCTIONB3YIOIINECS B
AKCIIEPUMEHTAILHBIX | JJIEKTPOOOOPYIOBAHHS JIUCIUTUTHH ((U3NKH), AKCIIEPUMEHTAITLHBIX
HCCIIeIOBAaHUAX U CPEICTB HCIIOJB3YIOIINECS B HCCIIeIOBAaHUAX
JIIEKTPO- aBTOMAaTHU3AINU 9KCIIEPUMEHTAIIbHBIX INEKTPOOOOPYAOBAHUS
o0opyoBaHus U HCCIIeIOBAaHUAX U CPEICTB
cpeacTs NIEKTPOOOOPYAOBAHUS aBTOMATH3AIUU
ABTOMATH3AIHU Y CPEJCTB
ABTOMATHU3AINU
b1.0.10-Y.2 OOyuaromuiicst He OO0yuaronuiics ci1abo OOyyaronuiicst ymeet OOyyaronuiicst ymeet
yYMeEeT UCIIOJIb30BaTh yMEeT UCIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX | €CTECTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHbBIX €CTEeCTBEHHOHAYYHbBIX
MUCTUTUTAH (pU3nKH) | AUCTHMIUINH (QU3UKK) B | TUCHUIUIAH (QU3UKH) B | TUCIUIUIMH ((PU3HKH) B
B IKCIIEPUMEHTAIIbHBIX IKCIIEPUMEHTAIIbHBIX IKCIIEPUMEHTAIbHBIX
IKCIIEPUMEHTAITbHBIX HCCIIeIOBAaHUAX HCCIIeIOBAaHUAX HCCIIeIOBAaHUAX
HCCIIeTOBAaHUIX 3JIEKTPOOOOPYAOBaHUS | DSJIEKTPOOOOPYAOBaHUS | O3IEKTPOOOOPYIOBAHUS
AIIEKTPO- U CPEJICTB U CPEJICTB U CPEJICTB
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o0opyoBaHus U aBTOMAaTHU3ALNU ABTOMATH3ALIUH C aBTOMAaTHU3AINU
cpeacTs HE3HAYUTEIILHBIMU
ABTOMATH3AIHU 3aTPYAHCHUSIMHU
b1.0.10-H.2 OOyuaromuiicst He OOyuaronuiics ci1abo OOyuaromuiics ¢ OO0yuaromuiics
BJIaJICET HABBIKAMHU BJIaJICCT HABBIKAMU HEOOJIBIIIMU CBOOOIHO BiIajieeT
UCIIOJIb30BaHMs UCTIOJIb30BaHUS 3HAHUI 3aTpyTHEHUSIMU HaBBIKAMU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJICCT HABBIKAMU UCITIOJIb30BAHUS 3HAHUIMA
3aKOHOB €CTECTBCHHOHAYYHBIX | WCIIOJIG30BAHUS 3HAHHIMA OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | MUCUUILINH (DU3UKH) B OCHOBHBIX 3aKOHOB €CTEeCTBEHHOHAYYHBIX
TUCITUTUTAH ((PU3UKH) AKCIIEPUMEHTAITLHBIX €CTECTBEHHOHAYYHBIX TIUCIUTUTHH ((U3NKH) B
B HCCIIeTOBAaHUIX JMUCIUIUTHH ((QU3NKH) B AKCIIEPUMEHTAITLHBIX
9KCIEPUMEHTANIBHBIX | 3IIEKTPOOOOPYIOBaAHHS IKCIIEPUMEHTAITbHBIX HCCIIeIOBAaHUAX
HCCIIeIOBAaHUAX U CPEICTB HCCIIeIOBAaHUAX INEKTPOOOOPYAOBAHUS
IIEKTPO- aBTOMAaTHU3alNU NIEKTPOOOOPYAOBAHUS Y CPEJCTB
o0opynoBaHus U U CPEIICTB aBTOMATH3AIUU
cpeacTs aBTOMATH3AIUU
ABTOMATH3AIMU

3. TunoBble KOHTPOJIbHbIE 3aJaHUS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IJISl OLEHKH
3HAHMd, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YOIINX
copMUpPOBAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIHIIMHBI

TunoBble KOHTPOJIBHBIC 3aJJaHUSI K MaTepUAJIbl, HEOOXOJUMBIE JIJIs1 OLEHKU 3HAHUM, yMEHUN U
HaBBIKOB, COIEPIKATCS B yUeOHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIMHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTaHus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE cpeacTBa] /
IOxnO-Ypanbckuit 'AY, UacTuTyT arpounkenepun; coct. E. M. bacapsiruna. - Uensounck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Tabn. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKre OCHOBHI KIIACCHYECKON MEXaHUKH [DNeKTpOHHBIN pecypc]: yued. mocodue st
CaMOCTOATEIILHOW PabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IIponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyatanus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHMYECKUE CpeacTBal /
IOxnO-Ypanbckuit 'AY, UactutyT arpounkenepun; coct. E. M. bacapsiruna. - Uensounck: FOxHo-
VYpaneckuii TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Ha3.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. IlocTossHHBIH TOK [DNeKTpOHHBIA pecypc]: y4eO. mocobue s
CaMOCTOATENIbHONW PabOThl CTYJEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - loctym U3 JIOKaJbHOM ceTH: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIM pecypc]: yued.
nmocoOue I CaMOCTOSATENIbHOW pabOThl CTYAEHTOB O4YHOW M 3a04. (opmbl oOydeHus / HOxHO-
VYpansckuit ['AY, Uncturyr arpommxenepuu; coct. E. M. bacapeiruna - Yemsbunck: HOsxHo-
VYpansckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnekTtpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBI NMPaKTHUKYM s CTYACHTOB OYHOH M 3a04HOM (opMbl OOydeHHUs [HampaBlieHHUHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u 3aekTporexHuka, 19.03.02 IIpoaykTsl
MIUTAHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
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KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeacTBal /
OxHo-Ypanbckuit 'AY, MHcTuTyT arponnkenepu; coct.: E. M. bacapeiruna, YO. A. Hukumus. - 2-
€ 3., uchp. u aoin. - Yensbunck: KOxHo-Ypansckuii 'AY, 2019. - 182 c.: wi., Taba. - bubauorp.: c.
182 (5 na3B.). Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKyisipHas GU3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1mabopaToOpHBIA TPAKTUKYM [UIs CTYACHTOB OYHOM M 3a0uHOW (HOpMBI OOydeHHS
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u 3ekTporexuuka, 19.03.02
IIpooykTsl mNHMTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCnopTHO-
TexHonoruueckue cpencrsal / FOxuo-Ypansckuit [AY, UHcTuTyT arpomnkeHepuu; coct.: E. M.
bacapeiruna, FO. A. HukumuH. - 2-¢ u3n., ucnp. u gomn. - Yensounck: FOxuo-Ypansckuit 'AY, 2019.
- 136 c.: wun, Tabn. - C mpun. - bubmworp.: c. 133 (5 wHa3.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeJa0iue Npoueaypbl OleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaAPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIH

B nmaHHOM paszmene METOOUYECKHE MATEepHalIbl, ONPEACISAIONUE IPOLEAYPHl OLICHUBAHMS
3HAHUH, yMEHHUH, HaBBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tam (OPMHUPOBAHMUS KOMIIETECHIMNA IO
aucuuiuinHe «Pu3uKa», IPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOIb3YEMBIX BUIOB TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallui 00YyJaroIuXCsl.

4.1. OueHo4HbIe cpeacTBa VI MPOBEIeHUs TeKyIIero KOHTPOJIs YCIIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHHUS 00yUJarOIIUMCS
OCHOBHOW TpOod)eCCHOHAIBHOM 00pa30BaTENbHON MPOTrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIIArTCsS
oOyuatomumcsi. OTBET OIICHUBAECTCSI OIEHKON «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TunoBble KOHTpPOJNBbHBIC 3aJaHusd W (WIKM) WHBICE MaTepHAIbI, WHJIHKATOpa
HEOOXOUMBIC JUISI OIEHKU 3HAHWI, YMEHHIA, HABBIKOB U (WJIN) OIBITA KOMIICTCHITUN
JIeITCIIbHOCTH, XapaKTEPHUIYIOITUX c(hopMUPOBAHHOCTH
KOMIIETCHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 | Iuck  pamgmycom 20cM  Bpamaercss COrJJacHO  YpaBHEHHIO NJ-1.omk-1
(p=A+Bt+Ct2, rae A=3 pag; B = - Ic!; C=0,1c?, ¢ - yroia rnoBopora Ucnonp3yer
panuyca aucka. Onpenenurts Ajisi MOMEHTa BpemeHu 4,0 ¢ 3HaYeHue OCHOBHBIE 3aKOHEI
yriia MeXIy BEKTOpaMd IOJIHOITO W HOPMaJIbHOTO YCKOPEHHUHM, a | €CTeCTBEHHOHAY4YHBIX
TaK)Xe YUCJIO 00OPOTOB, CICTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT JUCIIUIUINH TS
Havana BpameHus. M300pa3uTh BEKTOPHl BCEX KHHEMATHYECKHUX peuieHus

BCJIMYHH B YKaSaHHBIﬁ MOMCHT BPEMCHU

CTaHJapPTHBIX 33724 B
COOTBETCTBUH C
HAIMpPaBJICHHOCTHIO
npodeccnoHaIbHOM
JESTSILHOCTH
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2 | I'anpBanomeTtp umeet conporusieHue 200 Om, u npu cuie Toka 100 NJI-1.0mx-s.
MKA cTpeika OTKJIOHEHHMs Ha Bcloo mmkanmy. Kakaii g00aBOYHBIHA VYyactByeT B
PE3UCTOpP HAAO TMOAKIIOYHTH, YTOOBI TPUOOP MOXKHO OBUIO | IKCHEPUMEHTAIBHBIX
UCIIOJIb30BaTh KaK BOJIBTMETP JJIsl U3MEPEHUs HampspkeHus 1o 2 B? UCCIIEI0OBAHMSIX
Kakoi#i myHT Haio MOIKIIIOYUTH K 3TOMY TalbBaHOMETPY, YTOOBI €r0 | JIEKTPO0OOpyI0BAHUS
MOKHO OBUIO MCIIOJIb30BaTh Kak MHJUIMAMIEPMETp AJIs U3MEHEHUs U CPENICTB
cuiiel Toka 1o 10 MA? aBTOMAaTHU3aIuU

Kputepun omenku orBera (Tadi.) MTOBOIATCSA A0 CBEACHHUS OOYYAIOIIMXCS B HAUYale 3aHSITHMA.
Onenka oOBsBISETCS 00yJarOeMycsi HEOCPEACTBEHHO T0CTIe OTBETA.

Ikana Kpurepun ouenuBanus

- 00yJaromuiics MoJHO yCBOMJ y4eOHBINH MaTepua;

- TIPOSABIISIET HABBIKM aHAIN3a, 0000IEHNsI, KPUTHUECKOTO OCMBICIICHUS
¥ BOCTIPUATHA MH(OpPMAIMK, HABBIKM OMHCAHUS OCHOBHBIX (PH3HUYECKUX
3aKOHOB, SIBJICHUW U MPOLIECCOB;

- Marepuan M3JI0KEH TIPAaMOTHO, B OINPEICICHHOW JIOTUYECKON
IIOCJIEZIOBATENIBHOCTH, TOYHO UCIIONIB3YETCS] TEPMUHOJIOTHUS;

- IIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE IIOJOKECHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATh X B HOBOM CUTYyalllu;

- IPOIEMOHCTPUPOBAHO YMEHUE PELLIATh 3a/1a4H;

- MOTyT OBITh JONYLIEHBI OJHA—JBE HETOYHOCTU IIPU OCBEIICHUU
BTOPOCTEIICHHBIX BOIPOCOB.

Ouenka 5
(oTIIMYHO)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPU
Ouenka 4 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:

(xoporo) - B YCBOCHUHW Y4eOHOTO MaTepuasia JOMYyIIeHbI HEOOJBIITNE MPOOEeIbI,
HE MCKA3WBIIUE COCPIKAHNE OTBETA;

- B PEIICHUH 3aJ1ad JOMYIIEHbl He3HAYUTENIbHbIE HETOYHOCTH.

- HEMOJTHO WJIM HETOCEeN0BaTeIbHO PACKPHITO COEpIKaHNe MaTepuarna,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONPOCAa M IMPOIEMOHCTPHUPOBAHBI
YMEHHUS, TIOCTATOUHBIC JJIs JATbHEHIIIETO YCBOCHHSI MaTepHara,

- WMENHUCh 3aTPyIHEHHS WM JOIMYIICHBl OIMUOKH B ONpEACICHUN
MOHSATUH, WCIOJBb30BAaHUM TCPMHUHOJIOTUH, OMHMCAHUH (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 33134, UCIIPABICHHBIC ITOCIIe
HECKOJBKHUX HABOSIIUX BOIIPOCOB;

- HEMOJHOE 3HAaHHE TEOPETHYECKOTO Marephalsia; OOYJaroOlIHics He
MOJKET MPUMEHUTH TEOPHUIO B HOBOU CHUTYaIIUU.

Ornenka 3
(Y1OBIETBOPUTEIIBHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana,

- 0OOHApY)KEHO HE3HAHHWE WJIM HEMOHUMaHue OoJybpllel WM Haubolee
BaXHOU YacTH y4eOHOTO Marepuana;

- JIOTYIICHBI OIMMOKU B ONPENEICHUU TOHSATHH, MPH HCIIOIH30BAHUU
TCPMUHOJIOTUH, B OIKMCAHUU (bHSI/I‘{CCKI/IX 3aKOHOB, SIBJICHUU U
MPOIECCOB, PEUNICHWH 3a/ad, KOTOpble HE WCIPABICHBI IOCIEe
HCCKOJIbKUX HABOAAINX BOIIPOCOB.

Onenka 2
(HeyIOBIETBOPHUTEIHHO)

4.1.2. OueHnBaHue oTYeTA 10 JIAOOPATOPHOU paboTe

Otuer no mabopaTopHO PabOTe UCMIOIB3YETCS ISl OIICHKH Ka4eCTBAa OCBOCHUS 00YJarOIIUMCS
OCHOBHOH TpOo(eCCHOHATHHONH 00pa30BaTENIbHOW MPOTPaMMBI 1O OTICIBHBIM TE€MaM AWCIUTLIAHBI.
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM HMPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopabiM pabotam (. 3 ®OC). CopepkaHue oTUeTa W KPUTEPUU OIEHKH OTdeTa (Tad:.)
JOBOJIATCS 10 CBEACHUS 00yYaIOMIMXCsl B HAUasle 3aHsATHH.
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Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIM) UWHBIE MaTepuabl, MHIMKATOpa
HE0OXOMMBIE JJIsl OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB H (WJIM) OTIbITA KOMIIETEHIINH
JIeSATEIBbHOCTH, XapaKTEePU3YIOLIUX c(hOpMHUPOBAHHOCTh
KOMIETEHIMH B IPOLIECCE OCBOEHUS! TUCLUTIINHBI

1 1. Uto Ha3bIBaETCS CUIION TAKECTH? NJ-1.omk-1
2. Yro nogHUMaeTcs Mo/ CUIIOM BCEMUPHOTO TATOTEHUS? Hcnons3yer
3. 3anummuTe GopMyiy Ui ONPEeICHNs] YCKOPEHUS CHIIbI TSKECTH. OCHOBHBIE 3aKOHBI
4. Kak ompenensieTcsi yCKOpeHHE CBOOOIHOTO MAJCHHSI C TOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTH4eCcKOro MasiTHUKA? JUCLHUIIINH JJIs
5. YTto Ha3bIBaeTCs MAaTEMATUYECKUM MAsITHUKOM? peleHus

6. Kak onpenenuts nepro/1 KojaeOaHuii MaTEMaTHIECKOTO MasiTHUKA?

CTaHJAPTHBIX 3a]1a4 B
COOTBETCTBUU C

HAIIPABJICHHOCTBIO
npodeccnoHaIbHOM
JESTEIIBHOCTH
2 1. Yro noHumaeTcs o CONPOTUBICHUEM ITPOBOAHUKA? NJI-1.0mx-s.

2. OT KaKuX MapaMeTpoB MPOBOJIHUKA 3aBUCUT €r0 CONMPOTUBIICHUE? VYyactByeT B

3. Kak 3aBUCUT COIPOTUBIIEHUE METAITINYECKOIO TPOBOJHHUKA OT AKCIIEPUMEHTAIIBHBIX

TEMIEPATYPHI? HCCIIEIOBaHUX

4. 3mepeHue COpOTUBIEHUI METOAOM MOCTa Y UTCTOHA. 3JIEKTPO00OPYI0BAHUS

5. Kak onpenenuTts MOJIHOE CONPOTUBIICHHUE MTPH MOCIEI0BATEIBHOM U CPEICTB

Y IapajuIeIbHOM COEIMHEHUH PE3UCTOPOB? aBTOMATH3alMH

OTtyer OICGHUBAETCA IIO YCMOTPCHUIO MPEoJaBaTeIisd OHGHKOP'I COTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIBHO» HIIN OLICHKOM GauyTCHO», «HEC 3a4YTCHO». OI_IeHKa

«3a4TEHO» CTaBHUTCS oOOydarommmcs, ypoBeHb 3YH koTophix

COOTBETCTBYCT

KPUTEPUSM,

YCTAHOBJICHHBIM JJII TIOJIOKUTCIIBHBIX OICHOK («OTJII/I‘-IHO)), «XOopommo», ((YI[OBJIGTBOPI/ITCJIBHO»).

OreHka 00BABIIAECTCS 00YUaIOMEMYCsl HEITOCPEACTBEHHO MOCTIE CIaul OTUETA.

Ikana Kpurepun oueHnuBanus

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMUHOJIOTHEH;

Oruenka 5

KOHTPOJIbHBIE BOITPOCHI;
(oTIIMYHO)

- CIIOCOOHOCTD PeIIaTh 3aJa4u.

- YMCHHUC BBLICKA3bIBATH U 000CHOBATH CBOU CYKIACHUA IPU OTBCTC HaA

- YMEHHE ONUCHIBATh PUINICCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHU;

- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

Onenka 4 -
(xopot1o)
3aja4,

OCO3HAaHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUM [UIsl OIMCAHHUS
(GU3NYECKUX 3aKOHOB, SIBJICHUH M MPOILIECCOB, PEIICHUS KOHKPETHBIX
MPOBEACHUS M OLCHUBAHUS PE3YJIbTaTOB H3MEPEHUH,
coJiepkaHue 1 (hopMa OTBETA UMEIOT OT/IEIbHbIE HETOYHOCTH.

HO

omucaHusi (HU3UICCKUX 3aKOHOB,
Onenka 3

(YAOBIETBOPUTENBHO) N
- 3aTpyIHEHUS B 000CHOBAaHUH CBOUX CYXKJICHUH;

MaTepuaa.

- U3JI0KEHHE MaTepuasa HEeTOoJHO, HETIOCIeI0BATEIbHO,
- HCTOYHOCTHU B OHNPCACICHUU HOHHTHﬁ, B TPHUMCHCHUU 3HAHUU JJISL
SABJICHUA U TPOIECCOB,
KOHKPCTHBIX 3a/1a4, IPOBCACHUS U OLICHUBAHUA PC3YJIbTATOB HSMepeHHfI,

pelieHus

- 06Hapy)KI/IBaeTCH HEAOCTATOYHO FJIYGOKOG MMOHUMAHUC H3YUCHHOTO

Onenka 2

- OTCYTCTBHE HEOOXOJMMBIX TCOPETUUCCKUX 3HAHUMN; JOMYIIEHbI ONTHOKN
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(HEeyOBIIETBOPUTEIHHO) | B OMPEACTICHUN TMOHATHA M ONMMCAHUU (PU3MUYECKUX 3aKOHOB, SIBJICHUU H
IIPOLECCOB, MCKa)KEH HX CMBICHI, HE DEIICHBI 3aladd, HE IPAaBHIBHO
OLICHUBAIOTCS PE3YyJIbTaThl U3MEPEHUN;

- HE3HaHHE OCHOBHOIO Marepuasna y4eOHOM MpOrpaMMbl, JOIYCKAarOTCS

rpyObie OITMOKH B U3JI0KEHUH.

IIkana Kpurtepuu ouennBanus

- U3JIO’KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

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

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

- YMEHHE MPOBOJUTH M OIEHUBATH PE3YIbTAThl H3MEPEHU;

- CIIOCOOHOCTHh pelIaTh WHKCHEPHBIC 3aJa4yd (JOMyCKAeTCs HAIWYHe
MaJO3HAYUTENBHBIX OMMOOK WM HEJIOCTATOYHO IIOJIHOE PACKPBITHE
coJiepyKaHne BOTIPOCA WU MOTPEIIHOCTh HEMTPUHIMITHAIFHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

OLIEHKA «3a4TEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETHUECKUX 3HAHUI; JOIYIICHBI OMNOKH
B ONpEICICHUN TMOHATHA M ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH U
NPOLIECCOB, MCKKEH HMX CMBICN, HE pEIICHBl 3aJadd, HE IPABUIBHO
OLICHUBAIOTCSI PE3yIbTaThl U3MEPEHUH;

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

O1LeHKa «HE 3aYTEHO)

4.1.3. TectupoBanue
TectupoBaHue WCHONB3YETCS MJII OICHKH KadecTBa OCBOEHHUS OOYyJaromuMcs OCHOBHOM
npodeccnoHabHOM  00pa3oBaTeIbHONW MPOTrpaMMbl  TIO  OTACNBHBIM TEMaM WIH  paslenaM
TUCIUTUINHBL. TecT mpeacTaBisieT co00H KOMIUIEKC CTaHIApTU3MPOBAHHBIX 3aJIaHUM, TIO3BOJISIFOIITUI
VIOPOCTUTHh MPOLEAYPY HU3MEpPEHHs 3HaHWM W yMeHHH oOydaromuxcs. OOydarommmcsl BBLIAIOTCS
TECTOBBIE 3aaHUs C (HOPMYIUPOBKON BOMPOCOB M MPETOKEHUEM BBIOpATh OJWH MPABUIBHBIN OTBET
13 HECKOJIbKUX BapUAHTOB OTBETOB.

Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIKM) UWHBIE MaTepuabl, MHIMKATOpa
HE0OXOMMBIE JJIsl OLIEHKU 3HAaHUM, YMEHUH, HABBIKOB H (WJIM) OTIbITA KOMIIETEHIINH
NeSITeIbHOCTH, XapaKTEePU3YIOIINX c(hOpMUPOBAHHOCTh
KOMIETEHIMH B IPOLIECCE OCBOEHUS TUCLUTIINHBI

1 1. Ecnu uMIyiabCc CUCTEMBI MaTEpUAIbHBIX TOYEK B OTCYTCTBHU N-1.onk-1
BHEIIHUX CHJI OCTaeTCs MOCTOSHHBIM, TO IIEHTP Macc 3TO CHCTEMBbI Hcnones3yer
MOJKET IBUTaThCA ... OCHOBHBIE 3aKOHbI
- PAaBHOMEPHO U MPAMOJUHEHHO V €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JTUCUHUIUIUH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- 110 OKPYKHOCTH C TIOCTOSIHHOW CKOPOCTBIO
2. MoOMEHT uWHepLUUH TOHKOTro o0pyda Maccoil m, pagumycoM R

CTaHJAPTHBIX 3aJ]1a4 B
COOTBETCTBUU C

OTHOCUTEIIbHO  OCH, TMpoXOoAsmied  uepe3 IeHTp oOpy4a | HampaBIE€HHOCTHIO
NEPICHIUKYISPHO IJIOCKOCTH, B KOTOPOW JIEKUT OO0pyd, paBeH | mpodeccrnoHalbHOI
[=mR?. Ecnm ock BpalleHHs MEPeHeCTH MapayieNbHO B TOUKY Ha NEATEIIbHOCTH

o0pyde, TO MOMEHT HHEepPLUHN 00pyya
- YMEHBIIUTCS B 2 pa3a
- yBenuuutcs B 1,5 paza
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- HE U3MEHUTCS
- ymenbures B 1,5 paza

- yBenuuuTcs B 2 paza V

3. OTHOCUTENBHOMN BEIUYUHOM SIBIIAETCS ...

- CKOpOCTb CBETa B BaKyyme

- OapUOHHBIN 3apsia

- IUTUTENTLHOCTh COOBITHSI V

- DJICKTPUYECKUH 3apsif

4. CpenHsisi KHHETUYECKAsi SHEPTUSI MOJIEKYJIbI HICAIbHOTO ra3a Mmpu
temneparype 1 paBHa €=ikT/2.. 3aech i=ny+ Ngpt+2nk, TA€ Ny, Ngp, Nk —
YHUCIIO CTeneHeil CcBOOOABl IMOCTYMATENbHOIO, BpAIIaTEIbHOTO U
KOJIe0ATEIbHOTO NIBIDKEHUN MoJieKynbl. [Ipu ycliOBHH, YTO HMEIOT
MECTO TOJBKO IIOCTYNATEIBHOE W BpallaTENbHOE JBHKEHHUE, IS
Bogopoaa (Hz) uucno i paBHo

-7

-5V

-2

-8

5. B mporecce M30TEpMUYECKOTO COOOIICHUSI TEIula IMOCTOSTHHOM
Macce UJIeaIbHOIO ra3a ero SHTPOIu ...

- HE MEHSETCS

- YMEHbIIaeTCA

- yBenu4uBaercs V

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

- U30TEPMHUYECKOM IIPOLECCE

- 1300apHOM TIpoIIecce

- U30XOPHOM IIpoliecce

- annabaTtuyeckoM mporecce V

7. Toueunsld 3apsn +q HaXoAUTCS B IEHTpe chepuyeckon
noBepxHocTu. Eciu 3apsii cMecTUTh U3 1ieHTpa chepbl, OCTaBIIsAS €ro

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

HE M3MEHHUTCS V

YBeJII/I‘-II/ITCH

8. Ecnu yBenmnuuTh B J1Ba pa3a HaIPSKEHHOCTh JIEKTPUYECKOTO MOJIs
B [IPOBOJIHUKE, TO y/I€JIbHASI TEIJIOBAsE MOIIHOCTh TOKA ...

- YMEHBIIINUTCS B JIBa pa3a;

- HE U3MEHUTCS,

- yMeHbIIUTCH B 4 pa3a

- yBenuuutcs B 4 paza; V

- YBEJIMYUTCS B [IBA pa3a;

9. Ilpm mnomemieHUH JUANEKTPUKA B  DJIEKTPUUECKOE IOJIE
HANpPSDKEHHOCTh  AJIGKTPUYECKOTO TOJIE  BHYTPH OECKOHEUHOTO
OJIHOPOJIHOTO  M30TPOMHOr0 JUAJIEKTPUKA C AUDJICKTPHUUECKOU
MIPOHUIIAEMOCTHIO € ...

- OCTAE€TCA HEU3MEHHOM

- OCTaeTCs PaBHOM HYJIIO

- YBEIIMYUBAECTCS B € pa3

- yMeHbIIaeTcs B € pa3 V

10. YMeHbIIIeHHEe aMIUTTYABl KoJIeOaHWi B CHUCTEME C 3aTyXaHHEeM
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XapaKTepU3yeTcsl BpeMeHeM pernakcauuu. Eciau nmpu HEeH3MEHHOM
OMUYECKOM CONPOTUBJICHUHU B KOJIEOATEIIbHOM KOHTYPE YBEIMUYUTh B
2 pa3a UHAYKTUBHOCTb KaTYIIKH, TO BPEMS pelaKCalyH. ..

- YMEHBIIUTCS B 2 pa3a

- yBenuuuTcs B 2 paza V

- yBeIM4UTCA B 4 pasa

- YMEHbIINTCA B 4 paza

1. Kakoe siBjieHHE JISKUT B OCHOBE JICUCTBUA caxapumerpa?

- uHTep(HEepEeHIUs MOIIPHU30BAHHOTO CBETA;

- IBOMHOE JIy4ENPETIOMIICHHUE;

- BpallleHHE MJIOCKOCTHU NOJspu3anuu; V

- I3MEHEHNE UHTEHCUBHOCTH CBETA.

2. VYcraHoBka Juid noaydeHus Kosell HproToHa ocBemaeTcs
NaJarolM HOPMaJIbHO MOHOXPOMAaTHYECKUM CBETOM JUIMHOW BOJIHBI
0,6 Mxm. Ormnpenenure TOJNIIMHY CJIOSI BO31yXa, TaM, [JE€ B
OTPaKEHHOM CBETE BUJIHO IIEPBOE CBETIIOE KOJIbIO0 HbIOoTOHA.

- 0,15 mxm; V

- 0,30 MxM;

- 0,45 MxwMm;

- 0,75 MxMm.

3. Uemy paBHaA pa3HOCTb BOJIH, IPUXOASIIMX B JAaHHYIO TOYKY OT
JIBYX coceqHux 30H Openens?

4. Ha  nudpakiMOHHYIO  peIIeTKy  MajaeT  HOPMaJbHO
MoHOXpomaTuieckuii cBer (A=0,7 w™xm). Omnpenenure Tmnepruoa
TU(QPAaKIMOHHOM  pemeTKH, ecliu Ha JKpaHe BuaHo 11
TG PaKIIUOHHBIX MAKCUMYMOB.

-3,5MrM; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxmMm.

5. Onpenenure CKOpOCTh CBETa B BOJE, €ciu yroa bprocrepa npu
OTpaXEHUU CBETA OT OBEPXHOCTHU BOJIBI OKa3ayIcsa paBHBIM 53°.
-3-10% m/c;

-2,8-10* m/c;

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

-1,33-10% m/c.

6. Kak wu3MeHseTCs HWHTEHCUBHOCTh E€CTECTBEHHOI'O  CBETa,
IIPOLIEILIETO Yepe3 OJUH MOspU3aTop?

- yMeHblaercs B 4 pasa;

- yMeHb11aercs B 2 paza; V

- yCWJIMBAETCS B 2 pasa;

- ocTaeTcst 6€3 U3MEHEeHUH.

7. Ha nmieHKy oAMHAKOBOM TOJIIMHBI (ITOKa3aTeb mpenoMieHus 1,4)
HOpPMaJIbHO Tajaer Oenblid cBeT. Ilpy Kakoi HaMMEHbLIEH TONIIMHE
TJICHKHA OTPaKEHHBIN OT Hee CBeT OyaeT 3eneHbIM (A=0,56 MKm)?
-2:107 g

-1-107m; V

NJI-1.omnk-s.
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
WCCIICTOBAHMSIX
AIIEKTPOOOOPYAOBaAHUS
U CPEJICTB
aBTOMAaTH3AINH
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-0,4-10° m;

-0,5-107 m.

8. Ompenenure KUHETHYECKYIO JHEPTrUI0 (OTOIJIEKTPOHOB, €CIHU
paboTa BBIXOJA paBHA 48101 JI’k, a yacTtoTa TMajarollero CBeTa
1-10" ¢!, h=6,6-10"* Iik-c.

- 1,810 Ix; V

-3,3-10°" Ix;

- 4,810 Ix;

- 6,6-107" JTxk.

9. ®oron c sHeprueir 100 k3B B pe3ynbTaTe KOMOTOHOBCKOTO
paccessHUsl Ha 3JE€KTpOHE OTKJIOHMiCS Ha yroa 90°. Onpenenure
DHEPTHI0 paccesHHOTO GoToHa. OTBET OKPYTIUTE IO IEIIBIX.

- 68 K3B;

-84 1B; V

- 92 x3B;

- 102 x3B.

10. TTonnast mydyeumyckaTenabHash CIIOCOOHOCTh aOCOJIOTHO YEPHOTO
Tena pasHa 3 Br/cm?. OnpenenuTe IIMHY BOJNHBI, COOTBETCTBYIOIIYIO
MaKCHMyMY UCITyCKaTeJIbHON CIIOCOOHOCTH 3TOTO Tea.

- 6,1 MKM;

-3,4 mxm; V

- 1,91 mxwMm;

- 0,8 MKM.

ITo pesympraTaM TecTa OOYYarONIEMYCS BBICTABISACTCS OICHKA «OTIMYHO», «XOPOIIOY,
«y,Z[OBJ'IeTBOpI/ITCJIBHO» )50) 058 <<H€}I[[OBH€TBOPI/ITGJIBHO».

Kpurepun onenuBanus oTBera (Tabi.) MOBOASTCS 1O CBEACHHUS OOYyYaroOUIMXcs A0 Hadaia
TeCTUpOoBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00ydYarOIIEeMycsl HEMOCPEACTBEHHO IOCIE €To
CIayH.

— (% apagAwLY oTBETOR
Ouenka 5 (OTJIMYHO) 80-100
Ornenka 4 (xopor1o) 70-79
Orenka 3 (yIOBIETBOPHUTEIIBHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIILHO) Mmenee 50

TecToBBIE 3amaHusA, HCIOJB3YIOIIMECS [UIsl OLICHKM KadecTBa JUCLUIUIMHBI C ITOMOILBIO
nHPOpPMAMOHHBIX TexHonoruii, mnpuBeaeHsl B PIIJ: «l10. HWHpopmannoHHbIE TEXHOJIOTHH,
UCMOJb3yeMble IIPU OCYILECTBIEHUH OOpa30BaTENBHOIO IMIpolecca IO JUCLMIUIMHE, BKIOYas
nepevyeHb NpOorpaMMHOro o0ecrieueHHst U HH(POPMALMOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.

4.1.4. KonTpompHas paboTa
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KonTponwsHas paborta mpemycMoTpeHa it 3a0uHOM ¢GopMmbl oOydenus. KoHTponpHas pabota
(KP) sBnsercs NOpPOAYKTOM, IIOJIy4aeMbIM B pe3ylbTaTe CaMOCTOSTENBHOTO IUIAHUPOBAHUA U
BBITTOJTHEHUS y4eOHBIX 3a1a4. KoHTponbHast paboTa O3BOJISET OLICHUTD 3HAHUSI M YMEHHS CTYJCHTOB,
a TaKke YpoBeHb C(HOPMHUPOBAHHOCTH HABBIKOB IpU paboTe ¢ y4eOHOW JIUTepaTypoil W apyrumu
MCTOYHMKAMHU. THITOBBIC 3a7a4y IO BCEM Te€MaM, a TaKkKe MHGPHI U 3aJaHHUs JJIsI CAMOCTOSTEIEHOTO

pEIICHHUs COoMIepKaTcs B yueOHO-MEeToquIecKnX pa3padorkax kadenpst (. 3 OC).

Ne OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBanue
TunoBble KOHTpPOJIbHBIE 3alaHud M (WIM) HWHBIE MaTepHalbl, UHAMKATOpa
HEOOXOJUMBIC JIS OICHKM 3HAHWM, yYMEHHM, HABBHIKOB W (WJIM) KOMIIETCHIIUU
ONbITa JEATENBHOCTH, XapaKTePU3YIOUIMX C(HOPMHPOBAHHOCTD
KOMIIETEHIMH B IPOIIECCE OCBOECHUS AUCHUIUINHBI

1| IBmxenne mMarepuanbHOii ToukM 3a1aHO ypaBHeHHEM X = Bt + Ct?, WA-1. ome1.
rae X - OpsMOJHMHEHHas koopauHata, t - Bpemsa, B = 3m/c; C= - Hcnons3yer
0,25m/c*>.  TlocTpouTh rpaduKM 3aBUCHMOCTM OT  BpeMEHH OCHOBHBIC 3aKOHBI
KOOpPJMHATHI, TPONHECHHOTO IyTH, CKOPOCTH M YCKOpPEHUs 3a mepBble | CCTCCTBCHHOHAYYHBIX
10 cekyHn ABM)KEHHA, a TaKXKe HANTH 3HAYEHHME CPEAHEU MyTEBOM AUCIUTLIAH JJ1s
CKOpPOCTH 3a TOT K€ UHTEePBaJl BPEMEHHU. peIICHUA

CTaHJApTHBIX 3a/1a4 B
COOTBETCTBUH C
HaIPaBJIEHHOCTHIO
npodecCuoHATBHON
JESITEIBHOCTH

2 | YcraHoBka miig nosrydeHus kojielr HploToHa ocBelaeTcs najiaronmm NJI-1. onk-s.
HOPMaJbHO MOHOXPOMAaTHYECKUM CBETOM JUIMHOW BOJIHBI 0,55 MKM. VYuyacTtByeT B
Omnpeznenurte TOJNLIMHY CI0S BO3yXa, TaM, I/I€ B OTPA)KEHHOM CBETE | 3KCIEPUMEHTAJIbHBIX
BHUJIHO BTOPOE CBETJIOE KOJb10 HproTOHA. HCCIIEIOBaHUIX

AIEKTPOOOOPYAOBaAHUS
Y CPEICTB
aBTOMaTHU3alMU
OneHka 0OBSABISIETCS CTYICHTY HETIOCPEACTBEHHO MOCIE MPOBEPKHU KOHTPOIHHON pabOTHI.
Ikana Kpurepun ouenuBanus
Orenka 5 Conepxxanne KP mosnocThiO cooTBeTcTBYET 3amanuio. KP compepxut
(oTmuro) JIOTMYHOE, IIOCJIEOBAaTEIbHOE H3JI0KEHHE MaTepuaja C IpaBUIbHBIM
pelIeHnEM 3a1au.
Onenka 4 Conepxanne KP monHocThIO cooTBeTCTBYeT 3amanuto. KP comepxut
(xoporio) JIOTUYHOE, IIOCJIEN0BATEIbHOE H3JI0KEHUE MaTepuana ¢ IpaBUIbHBIM
pemieHreM 3agad. VMeroTcs oOJHa-ABE HECYIIECTBEHHbIE OIIMOKU B
WCTOJIb30BAHUYU €IMHHI] U3MEHEHHs, B IOCTPOEHHBIX Ipadukax, cxemax
UTJ
Orenka 3 Conmepxanne  KP  uyacTMyHO  HE  COOTBETCTBYET  3aJaHHMIO.
(YIOBIETROPHTENHHO) IIpocMaTpuBaeTcs  HENOCIENOBATEIBHOCTh  H3JIOKEHUS  MaTepuala,
IIPEICTaBIECHbI HEZ0CTaTOYHO 00OCHOBaHHBIC TEOPETUUECKHE
MIOJIO’KEHM S, UCII0JIb30BaHHbIE NIPU pelieHun 3aad. Mmerores ommlku B
UCIIOJIb30BAHNUN €IMHUL] W3MEHEHHUS, B IIOJYYEHHBIX pe3yJbTaTax, B
IIOCTPOCHHBIX IpaduKax, cxemax 1 T.J
Orenka 2 Copepxanne  KP  4WacTH4HO  HE  COOTBETCTBYET  3aJaHMIO.
(Hey IORJIETROPHTENHHO) IIpocMaTpuBaeTcs  HENOCIENOBATEIbHOCTh H3JIOKEHUS  MaTepuala,
IIPEJCTABIICHBI HEI0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
IIOJIO)KEHUSI, MCIIOJIb30BAHHBIE IIpU  pelleHuu 3ajnad.  Mmerorcs
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CYIIECCTBCHHBIE OINMOKM B WCIOJIB30BAHUU CIUHUI] W3MEHEHUS, B
MOJIYUYEHHBIX pe3yJIbTaTax, B HIOCTPOEHHBIX rpadukax, cxemax u T.J

4.2. [Ipouenypsl U OLIEHOYHBbIE CPEACTBA /IJIsl MPOBeAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer

3auer sBnseTcs (GopMOW  OIEHKM KadecTBa OCBOCHHUS  OOYYarOIIMMCS  OCHOBHOM
npodeCCHOHANBHONW 00pa30BaTEILHON MPOrpaMMbl IO paszeiaM JUCHUIIMHBL. [lo pesynpTaTam
3aueTa OOYYaromIeMyCsl BBICTABIISIETCS OICHKA «3aUTEHO» WM «HE 3a4TCHO»; OICHKA «OTIUYHO,
«XOpOILIO», «YIOBIETBOPUTEIHHO», «HEYIOBJIETBOPUTEILHO» B ciydae AuddepeHInpOBaHHOTO
3aueTa.

3ayeT MPOBOAWTCA MO OKOHYAHUM YTEHHS JIEKUMH W BBIMOJIHEHHUS J1TAOOPaTOPHBIX
(mpakTUYeCKUX) 3aHATHA. 3a4eT MPUHUMAETCS MPENoIaBaTeISIMK, MPOBOJUBIINME JIA0OpATOPHBIC
(mpakTUYeCKUe) 3aHATHS, WM YUTAIOUMMH JIEKIUHU [0 JaHHOW NUCUUIUIMHE. B ciyuyae oTcyTcTBUS
BEIYIEro IMpernojaBaTeNsi 3a4eT NPUHUMACTCS MpernojaBaTelieM, HAa3HAYEHHBIM PaCIOPSIKECHUEM
3aBenytomiero kadeapoil. C paspelieHus 3aBelyrolero kageapoil Ha 3a4eTe MOXKET IPUCYTCTBOBATD
npenojaBaTens kKadeapsl, IPUBICYCHHBIN JIJIs TOMOIIY B IPUEME 3a4eTa.

[IpucyTcTBHE Ha 3adere mpemnonaBarenel c Jpyrux Kadeap ©0€3 COOTBETCTBYIOIIETO
pacnopsHKeHHS PEKTOpa, IPOPEKTOpa MO YIeOHOM U BOCITUTATENLHOM paboTe, 3aMECTHTENS TUPEKTOpa
WHCTUTYTA MO y4eOHOH paboTe He AOMyCKaeTCsl.

®opma(pl) MPOBEACHUSA 3adeTa (VCMmHbI ONpOC No Oulemam, HNUCbMeHHAs paboma,
mecmuposarue u Op.) ONpeNeIsitoTcs Kadeapoil U JOBOIATCS J0 CBEIACHHUsI OOYyJarolIuXxcs B Hadaje
cemecTpa.

Jlns mpoBeneHHsl 3aueTa BeOyLIU MpenojaBaTeslb HaKaHyHE IIOJy4aeT B CEKpeTapuare
TUPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpask BO3BpAIACTCS B CEKpeTapuaT MOCie
OKOHYAHUS MEPONPUATHUS B JCHb IPOBEACHUS 3a4eTa UIN YTPOM CIIEIYIOIIEro JHS.

Bo Bpemst 3auera oOy4aromuecss MOTYT MOJIb30BaThCS C pa3pelieHHs BEAYIIETO MPEno1aBaTes
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOU, IPYTUMHU TOCOOUSIMH U TEXHUYECKUMHU CPEJICTBAMH.

Bpems moarotoBku oTBeTa B yCTHOM opMme mpu clade 3auera JO0JDKHO COCTAaBIATH HE MEHee
20 MuHYT (TI0 JKETaHUI0 00YYaIOIIEeT0oCs] OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa - He 6omee 10
MUHYT.

[IpenogaBaTento mMpeIoCTaBIsACTCs MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOIIPOCHI
B paMKax MporpaMMbl JUCLUUTIITNHBIL.

KauecTBeHHasi OIEHKa «3a4TE€HO», BHECEHHAs B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTH,
SBIIETCS PE3YIbTATOM YCIEUIHOTO YCBOCHHS Y41eOHOTO MaTepuania.

PesynbTar 3a4era BBICTABISETCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh B JICHb TIPOBEACHUS
3ayeTa B TNPUCYTCTBMM camoro oOywatomierocs. IlpemogaBatenu HecyT NEpCOHAIBHYIO
OTBETCTBEHHOCThH 32 CBOCBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIMHUCEH O pe3ylIbTaTaX MPOMEKYTOYHOU
aTTecTalliy B 3a4€THO-IK3aMEHAIIMOHHYIO BEZJOMOCTb.

Ecnu oOyuaromuiicss SSBUJICS Ha 3a4eT W OTKA3aJcs OT MPOXOXKICHHUS aTTECTAlliH B CBSI3U C
HEMOJArOTOBJICHHOCTHIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEOMOCTh €MY BBICTABIIETCS OLICHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CJIOBAMU «HE SIBUJICS.

Hapymenre DuCHUIUIMHBI, CHUCBIBAHHWE, HMCIOJIB30BAaHUE OOYYAIOMIMMHUCS HEpa3peleHHbIX
MEYaTHbIX M PYKOMUCHBIX MaTepHaioB, MOOWIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, UIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHUKAIIMOHHOW U KOMIBIOTEPHON TEXHUKH
BO BpeMs 3ayeTa 3ampenieHo. B cioyuae HapymieHusi 3Toro TpeOoBaHMs IpernojaBaTellb 00s3aH
YAATUTH 00YYaIoIerocs U3 ayJUTOPUH U MMPOCTABUTH EMY B BEJJOMOCTH OLIEHKY «HE 3aUTCHO».

OOyyarommMcsi, He CIABIIMM 3a4€T B YCTAaHOBJIEHHBIE CPOKHU MO YBa)XUTEIbHOW NpPHUUYMHE,
WHAWNBUAYAIBHBIE CPOKHU MPOBEACHUS 3aUeTa OMPEICIIIIOTCS 3aMECTUTEIEM TUPEKTOpa HHCTUTYTA TI0
yaeOHol paboTe.
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OOGyuarommuecs,

MMEIOIINE aKaJeMUYECKYIO0 3aJ0/HKCHHOCTD,

CIAal0T 3a4eT B

CpOKH,

OIMPCACIIICMBIC yHI/IBepCI/ITeTOM. I/IH(bOpMaLII/ISI O JIMKBHJaAIlMK 3aJ0JIDKCHHOCTH OTMCYACTCA B
9K3aMCHAallUOHHOM JIMCTE.

AO0CpOoYHaA cgava 3a4cTa C 3alnucCblo PE3YyJIbTATOB B 9K3aMEHAIIMOHHBIN JIUCT.

JlomyckaeTcsi ¢ paspellieHHsl 3aMECTHTENs TUPEKTOpa MHCTUTyTa Mo y4yeOHOW pabore

I/IHBaHI/I,[[I:I " Jinha C¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBBA MOTYT CAaBaTb 3a4CThI B

CpPOKH, YCTAaHOBJICHHBIC MHIAWBUAYAJIbHBIM y‘le6HBIM IIJIAaHOM. I/IHBaJ'II/I,I[BI " Jyina ¢ OrpaHM4YC€HHBIMUA
BO3MOXHOCTAMHU 30POBbA, UMCIOIIUC HAPYHICHUA OIOPHO-ABUIATCIBHOI'O amrapara, OJOIYCKAaroTCA
Ha aTTCCTAallMOHHBIC UCIIBITAHUSA B COITPOBOXACHNN ACCUCTCHTOB-COIIPOBOXKAAIOIINUX.

[Ipouenypa mpoBeACHHUS MPOMEKYTOYHON AaTTECTAIlMU sl OCOOBIX CIy4aeB H3JI0XKEHA B

«ITonmokeHnn 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCTalluu 00y4aroluxcs 1o
OIIOII 6akanaBpuata, cneruanurera u Maructpatyps» @I'BOY BO IOxno-Ypansckuiit [AY.

Ounas ¢popma o0ydeHHs

Ne OLieHOYHBIE CpEeICTBA Kon n nanmenoBanue
TunoBble KOHTpOJIbHBIE 3aJaHusi W (WJIM) UHBIE MaTepualbl, WHIUKaTOpa
HeO0OXOIUMBIE JIsl OLIEHKH 3HAHUM, YMEHHI, HABBIKOB U (MJIM) OIbITA KOMITETEHIIUHT
NEeSTEIbHOCTH, XapaKTEPHUIYIOIINX c(hOpMUPOBAHHOCTH
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUTIIINHBI

1. 3 cemecTp NJ-1 onx-1.

1. DnexkTpomaruuTHas MHAYKIKA. 3akoH Dapazaes u npaBwio JIeHna. Hcnonp3yer
Mexanusm Bo3HukHOBeHUs DJ]C MHAYKLIMH. OCHOBHBIE 3aKOHBI
29. T'enepatoper rapmonuueckoit JIJIC wm TpaHchopMaTOphl. | €CTECTBEHHOHAYYHBIX
NHIyKTUBHOCTD MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS. JUCUHUIUIUH JJIs

2. llepeMeHHBIN dJeKTpUYEeCKHil TOK. llenn mnepemMeHHOro ToKa. peleHus

3akon Oma ans ueneil nepemMeHHoro toka. [lonHoe compoTuBiieHHE
MepeMEHHOMY TOKy. BekTopHas nuarpamma. Pe3oHaHc B memsix
IIEPEMEHHOT'0 TOKA.

3. DnektpomarauTtHoe mone. O6obmenue 3axkoHa dapazes. 3akoH
MOJIHOTO ToKa. Tok cMmemeHus. OIEKTPOMarHUTHHIE  BOJIHBI.
VpaBuenus MakcBema. Cucrema ypaBHeHUWM Makcgenna B
muddepeHManbHON W UHTerpajdbHOM (opmax. Bekrtop YmoBa-
[loitnTuara. JlaBnenue cBera.

4. Tapmonuyeckuii ocummsiTop. CBOOOAHBIE 3JIEKTPOMATHUTHBIC
KoseOaHusl. 3aTyxarolue 1 BoIHYKICHHbIE Koyiebanus. Pezonanc.

5. Tenepanus, mnepemaya M NPUEM DIEKTPOMArHUTHBIX BOJIH.

OTKpBITHI KoJIeOaTeTbHBIN KOHTYP. [Ipunmun ~ paboThI
pazuonepenaTymuka " paxuonpuéMHuUKa. Monysinus "
JNETEKTUPOBAHUE HJIEKTPOMAarHUTHBIX BOJH. Paauonokanusa wu
TCJICBHICHHUC.

6. IlIxana >J€KTpPOMarHUTHBIX BOJIH. Pa3nnuHble AHana3oHbl 4acTOT
ANEKTPOMArHUTHBIX BOJIH, WX XapaKTEepHbIE OCOOCHHOCTH U

TEXHUYECKHUE CpENCTBAa UX NOJydeHMs. Vcrnonb3oBaHHME BHUINUMBIX,
yIbTpaduONIETOBBIX W JIPYTMX H3JIYyYeHUH B pAcCTEHHEBOJCTBE U
KUBOTHOBOJICTBE.

7. DieMeHTbl TeoMEeTpUYeCKOr ONTHUKU. OCHOBBI T€OMETPUUYECKOMN
ontuku. Popmynsl Dpenens. IlpuHIUn oOpaTUMOCTH CBETOBBIX
nydeid. [Ipubopsl reoMeTpUIeCcKO ONTHKH.

8.®oromeTpusl.

9. DnemeHnTsl BoHOBOM onTukU. [Ipuniun [toiirenca.

10. Mnurepdepennus cera. KorepeHTHOCTh M ONTHYECKUH XOJ

CTaHAApPTHBIX 3a/1a4 B
COOTBETCTBHUH C
HAIPaBICHHOCTHIO
npogecCuoHaIBHON
ACATCIIbHOCTHU

N-1.0mk-5
VYyactByeT B
HKCHIEPUMEHTATBHBIX
HCCIIEIOBaHUIX
3JIEKTPO0OOPYI0BAHUS
U CPEJICTB
ABTOMATU3AINH
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nydedt. YcnmoBus MakcuMyma W MUHEMYMa. HHTepdepomerpsi.
DneMeHTHI Toorpadumu.

11. Hudpaxims CBeTA. [TpuHnun I'tolirenca-Openens.
JudpakuronHas peméTka. Cnexrtporpadus. Hudpakmams
PEHTICHOBCKHUX JIy4eHl.

12. B3aumoneiicTBue usnnydeHus ¢ BemectBoMm. [lonspusanus ceta
MIPU OTPAXKEHUU U TIPEIIOMIICHUHU.

13. [IBoitHoe nydenpenomsieHue. ONTUYECKH AKTUBHBIE BEILECTBA.
Caxapumetpsl. VMckyccTBEHHass aHU30TPONMsI M €€ MCIOJIb30BaHUE.
HopmanbHas u aHOMalIbHASI TUCTIEPCHUS.

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

15. ®oroapdexr. BuHemnHuil, BHYTpeHHHH ¥  BEHTHJIbHBIN
dhoTodrddekr. VYpaBHeHHe DWHIITEHHA. [Ipumenenue
dorornementoB. Ipdexr Komnrona. JlroMuHecrieHTHOE U3TydeHUE.
BuomoMmunecnernus.

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

17. DneMeHThl KBaHTOBOM MeXaHUKHU. KopiycKyJsspHO-BOJHOBOM
JyaJn3M. Hudpakmums 3JIEKTPOHOB. CoOoTHOIIIEHHS
HeonpenenéHuoctel. Ypasuenue lIpenunrepa.

46. Atom Bomopona. DHEpPreTUYecKre ypoBHM atoma. IloTeHmman
Bo30yxneHuss u wuonHmsauuu. Iloctynmarer bopa. Wznydenue wu
MOTJIONIEHNE SHEPruu. Boiopoaono100HbIE HOHBI.

18. CTpykTypa CIOXHBIX aTOMOB. ODHEpPreTUYeCKHe YpPOBHU B
cinoxHbIX aroMax. Ilpunuun Ilaymu. Onrtudeckue CHEKTPbl U
CIEKTPbl PEHTTEHOBCKOTO u3iyueHus. llepuoaudeckass cuctema
anemenToB JI.M.Menaeneena.

19. ®usnka MoneKysa. DHepreTudeckre YpoBHU MoJieKys. OOMeHHoe
B3auMoJeicTBHE. MoJeKysipHbie CHeKTphl. [lpuHIUI  paboThI
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.
20. Ilomumepsl u  kuakue Kpuctauibl. OCHOBHBIE  BHUbI
KOJIJICKTUBH3AIMK MOJIeKy1. CTpoeHHe MOJTUMEPOB U UX (PU3NYECKUE
cBOMcTBA. TuNBl JKUIKUX KPUCTAUIOB. JlUCIUieM Ha IKHUIKUX
KpUcTaJiax.

21.5lBnenne paauMoOaKTUBHOCTH. Buabl paanMoakTHBHOIO pacmaja.
3ak0oH paanoakTUBHOTO pacmana. CTaOuinbHBIE W PAJHOAKTUBHBIC
n3otonbl. COBpeMEHHbIE METOAbl PAJIUOXMMUU U PaTnOOHOJIOTHH.
[TpoGieMbI paAOIKOIOTHH.

22. CoctaB aToMHOTO sifipa. M3o0Tomnbl. MexaHn4eckuil 1 MarHUTHBIN
MOMEHTHI sA1ep. SlnepHble CWIBI U JHEpPIus CBs3U snapa. fnepHbIi
MAarHuTHBIN PE30HAHC U €r0 UCIIOIb30BAHUE.

23. Snepnble peakuuu. MexaHusm saepHbIX peakuui. Ilenmnas
peakuust geneHus sanep. Mcmosib3oBaHWE aTOMHOM — SHEPrUH.
[Tpobnema ympasisiemoil TepMmosiiepHoi peakiuu. JHeprust ConHia
Y 3BE311. SepHas 3K0I0rus.

24. DOnemeHrtapHble yacTuubl. Kraccudukanus sreMeHTapHBIX
yacTul. B3anmonpeBpamaeMoCcTh 3JIEMEHTAPHBIX 4YacTULl. MeTonbl
YCKOpEHHUsl 4acThll. AHTHYacTHIIBl M aHTUBELIeCTBO. BemecTBo B
SKCTPEMAJIbHBIX YCIOBHSIX.

25. CoBpemeHHas (u3uMka M arpowHXeHepus. BemectBo u more.
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OOBEKTHI U MPOLECCHl. JBOJIIOLMOHHBIE MPOLIECCH MTPeodpa3zoBaHus
Mmarepuu. BemecTBeHHbIe, SHEPreTHUECKHE, JIEKTPOMATHUTHBIC M
uHpOpMallMOHHbIE  TpeoOpa3oBaHusl  OMOOOBEKTOB.  PasBuTHe
arpo(u3uKH, OMOMEXaHUKH, onodu3ukw, OMOPHEPIeTHKH,
O61onH(pOPMATHKH, OMOTEXHOJOTHUH U arpOMHKEHEPUH.

3aounas popma oOyuenus

Ne OLieHOYHBIE CpeICTBA Kon n nanmenoBanue
TunoBble KOHTPOJBHBIE 3aJaHud M (WIM) HHBIE MaTepuabl, WHIUKaTOpa
HEOO0XOAUMBIE ISl OLIEHKU 3HAHUHM, YMEHUH, HABBIKOB U (WJIH) OTIBITA KOMIIETEHIINH
NEeSATEIbHOCTH, XapaKTEPU3YIOLIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMH B NPOLIECCE OCBOEHUS TUCLUTIINHBI

1. 3 cemecTp N-1 onk-1.

1. OnexrpomarunTtHas uHAYKIMs. 3akoH Papanes u npasuio JleHua. Hcnons3yer
Mexanu3m Bo3HMKHOBeHUSA DJIC HHAYKIIMH. OCHOBHBIE 3aKOHEI
29. Teneparopel rapmonuueckoii DJIC u TpaHchoOpMaTOphL. | €CTECTBEHHOHAYYHBIX
NHIYyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS. JUCLUIIINH JJIs

2. IlepemenHnbiii 3nekTpuueckuii Tok. llenmn mnepeMeHHOTO TOKA. peleHus

3akon Oma ju1s 1ened nepeMeHHoro Ttoka. [logHoe conpoTuBiieHUE
MEpEMEHHOMY TOKY. BekropHas nuarpamma. Pe3oHaHc B wmemsix
MIEPEMEHHOT0 TOKA.

3. DnektpomaruutHoe moise. O606menne 3akoHa dapanes. 3akoH
IOJIHOTO TOKAa. TOK CMEIIeHHs. OJNEKTPOMATHUTHBIE BOJIHBI.
VYpaBHenuss MakcBemna. Cuctema ypaBHeHMM Makcsenna B
muddepeHnmanTbHOl M MHTETpabHOM (opmax. Bekrop VYwmona-
IToitnTunra. JlaBienue crera.

4. Tapmonmueckuii ocumwuisaTop. CBOOOAHBIC 3IIEKTPOMArHUTHBIE
Kosie0aHus. 3aTyXarolue U BEIHYKICHHbIe KosieOanus. Pe3onanc.

5. Tenepamus, nepegaya M TNPUEM DIEKTPOMArHUTHBIX BOJIH.

OTKpbITBII ~ KoNeOaTenpHbBId  KOHTYp.  I[lpuHummnm  paGoTsl
paguonepenatynka W pagdonpuéMHHKa.  Mopymanus U
JIETeKTUPOBAHUE DIIEKTPOMArHUTHBIX BOJH. Paguonokanus u
TEJICBUJICHHE.

6. Illxana 3neKTpPOMarHUTHBIX BOJIH. PaznuuHble AMana3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, WX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPENCTBAa UX TNOJydeHMs. Vcrnonb3oBaHHME BHUINUMBIX,
yIbTpaduOIETOBBIX W JIPYIMX H3JIYyYeHUH B PACTEHHEBOJCTBE U
KUBOTHOBOJICTBE.

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

8.@oromeTpus.

9. DnemenTsl BosHOBOM onTukH. [Ipuniun [toiirenca.

10. Hnrtepdepenuus cera. KorepeHTHOCTb MW ONTHYECKUH XOJ
nydei. YcImoBus MakcMMyMa W MuUHUMyMa. HWHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

11. Hudpakums CBeTa.
JudpakimonHas pemeérka.
PEHTT€HOBCKHX JTy4eil.

12. B3aumopeiictBue nzinydeHus ¢ BemectBoM. Ilonspusanus ceera

[Tpuniun
Crniextporpadus.

['toiirenca-dpenens.
Hudpaxmus

CTaHJapPTHBIX 33124 B
COOTBETCTBUHU C
HAINpPaBJICHHOCTHIO
npodeccnoHaIbHOM
JeATeILHOCTH

NJI-1.0mx-s
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
HCCIIeTIOBaHUSX
3IEKTPOOOOPYAOBaAHUS
U CPEJICTB
aBTOMAaTH3AINH
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MIPU OTPAXKEHUU U TIPEJIOMIICHUHU.
13. /JIBoitHoe nydenpenomsieHue. ONTUYECKH AKTUBHBIE BEILECTBA.
Caxapumetpsl. MckyccTBEHHass aHU30TPONMsI M €€ MCIOJIb30BaHUE.
HopmanbHas 1 aHoMalbHast TUCTIEPCHSL.

14. TemnoBoe wu3zmydenue. AOCOMOTHO uE€pHOE TeJ0. 3aKOHBI
Kupxroda, Credana-bompnmana u Buna. ®opmyna Ilmanka.
OnTHyeckasi IUPOMETPHUSL.

15. ®oroddpdexr. BHemHui, BHYTPEHHUW ¥  BEHTUJIBHBIN
dotorddexr. YpaBHeHHe DUHIITEHHA. [Tpumenenue
dorornementoB. Ipdexr Komnrona. JlroMuHecrieHTHOE U3TyYeHUE.
BuomoMunecneHmnus.

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

17. DneMeHThl KBaHTOBOM MeXaHUKHU. KopIiycKyssspHO-BOJHOBOM
JyaJin3M. Hudpakums 3JIEKTPOHOB. CoOTHOIIIEHHS
HeonpenenéHuoctel. Ypasuenue lIpenunrepa.

46. Atom BomoOpona. DHEpPreTUYecKre ypoBHM aToma. IloTeHmman
BO30yxneHuss u wuoHmsauuu. Iloctynarer bopa. Wznydenue wu
MOTJIOIIEHNE SHEepruu. Boiopoaono100HbIE HOHBI.

18. CTpyKTypa CIOXHBIX aTOMOB. ODHEpPreTUYeCKHe YpPOBHU B
cinoxHbiX aroMax. Ilpunnun Ilaymu. Onrtuyeckue CHEKTPbl H
CIEKTPbl PEHTTEHOBCKOTO u3iyueHus. llepuogudeckass cucrema
anemenToB JI.M.Menaeneena.

19. ®usnka MoneKkysa. DHepreTudeckre YpoBHU MoJieKya. OOMeHHoe
B3auMojecTBHE. MoleKysipHble CHeKTphl. [lpuHIUI padboThI
KBAaHTOBBIX F€HEPATOPOB. DIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.
20. Ilomumepsl u  kuakue Kpuctauibl. OCHOBHBIE  BHUIbI
KOJIJICKTUBH3AIMK MOJIeKy1. CTpoeHre MOJTUMEPOB U UX (PU3NUECKUE
cBOMcTBA. THNBl JKUIKUX KpPUCTAUIOB. JlUCIUleM Ha IKHUIKUX
KpUcCTaJiax.

21.5lBneHne paauMoOaKTUBHOCTH. Buabpl paanoakTHBHOIO pacmaja.
3ak0oH paanoakTUBHOTO pacmana. CTaOunbHBIE W PAIHOAKTUBHBIC
n3otonbl. COBpeMEHHbIE METOAbl PAJIUOXWMUU U PaTnoOHOJIOTHH.
[TpoGieMbI paArOIKOIOTHH.

22. CoctaB aToMHOTO sifipa. M3oTomnbl. MexaHn4eckuil 1 MarHUTHBIN
MOMEHTHI sA1ep. SlnepHble CWIBI U JHEpPIusl CBs3U snapa. fnepHbIin
MarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHuUE.

23. Snepnble peakuuu. MexaHusm saepHbIX peakuuil. Ilenmnas
peakuust geneHus sanep. Mcmosib3oBaHME aTOMHOM  SHEPTUH.
[Tpobnema ympasisiemoil TepmosiiepHoi peakiuu. JHeprust ConHia
Y 3BE311. SepHas 3K0I0rus.

24. DOnemeHrtapHble yacTulbl. Kraccudukanms sreMeHTapHBIX
yacTull. B3zauMomnpeBpaniaeMocTh 3JE€MEHTApHBIX YacTULl. MeTomabl
YCKOpEHHUsl 4yacTull. AHTHYacTHIIl M aHTUBELIECTBO. BemecTBo B
AKCTPEMAJIbHBIX YCIOBHSIX.

25. CoBpemeHHas (u3uka M arpowHXeHepus. BemiectBo u more.
OOBeKTHl U MPOIECChl. DBOMIOIMOHHBIE MPOLECCHl MpeoOpa3zoBaHUs
MaTepuu. BeliecTBeHHbIE, YHEPreTUUECKHUE, 3JIEKTPOMArHUTHBIE U
nH(popManMoHHbIE  TIpeoOpa3oBaHus  OMOOOBEKTOB.  PaszBuTHe
arpo(u3uKu, OMOMEXaHMKH, O6nopu3uKH, OMO’HEPreTHKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH W arPOUH)KCHEPHUH.
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[kana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUAIOLIETrOCs PEICTABICHbI B TA0IHIIE.

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

JTUCIUIUIMHBI, TPABUJIBHOE pEIlIeHnEe MH)KEHEepHOU 3agauM (Jomyckaercs
HAIMYUE MAaJO3HAYUTEIbHBIX OIMMOOK WM HEJOCTATOYHO TOJHOE
PacKpbITHE COJIepKaHue BOMPOCa WK MOTPEIIHOCTh HEIPUHIIUITHATIEHOTO
Xapakrepa B OTBETE Ha BOIPOCHI).

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

4.2.2. DK3aMeH

Ok3aMeH sBNseTcs (OPMOM OLIEHKM KayecTBa OCBOGHHsS OOYyYarolMMCS OCHOBHOM
npodeCCHOHANBHONW 00pa30BaTEILHON MPOrpaMMbl IO paszeiaM JUCHUIIIMHBL. [lo pesynpTaTam
9K3aMeHa 00YYaloIIeMYyCsl BHICTABIISICTCS OLIEHKA «OTIUYHOY, «XOPOILOY, «YIOBIECTBOPUTEIHHOY» WU
«HEYJOBJIETBOPUTEIIBLHO.

OK3aMeH MO0 JUCLMILIMHE IMPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM NPOMEKYTOUHOU
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IMPOBEICHUS, HOMEp ayJUTOPHH, MECTO IIPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclucaHie pa3MelaeTcsi Ha MH(POPMAIMOHHBIX CTeHaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMN [IsI MPOMEXKYTOUHOM arTecTaud OOYyYaroIIUXCS YCTaHABIMBACTCS
paboueil mporpaMMoil TUCHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCcsl B Ha4ajle ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayomero kadeapoi
Ha DJK3aMEHE MOXET IMPHUCYTCTBOBATH MpernojaBareib Kadeapbl, MPUBJICYCHHBIH A MOMOIIM B
IIpueMe »JK3aMeHa. B cilyyae OTCyTCTBHMsS BEOyLIEro MpenojaBaress »dSK3aMeH I[pPUHUMAeTcs
npernojaBaTesieM, HA3HAYEHHBIM paclopsKEeHUEM 3aBeAyIouiero kadeapoi.

[IpucyrcTBue Ha »K3aMeHe IMpenojaaBateneil ¢ Apyrux Kadeap ©6e3 COOTBETCTBYIOLIETO
pacrlopspKeHHsT PeKTopa, MPOpPEKTopa Mo y4eOHOM M BOCHHUTATEIbHOW pPadOTe WM 3aMECTUTENS
mupektopa MHcTuTyTa 10 yueOHoit paboTe He JoITycKaeTcsl.

Jns mpoBeneHMs 3K3aMeHa BEAYIIMH IPENoJaBaTeNlb HAKaHyHE IOJIy4aeT B CEKperapuare
JUPEKTOpaTa 3aueTHO-7K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAlILla€TCsl B CEKpeTapuaT IMOCIie
OKOHYAHMS MEPOIIPUATHSA B JIEHb IPOBEACHUS SK3aMEHa WIM YTPOM CIEAYIOIIETO JHS.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BUJE
TECTUPOBAHUS. DK3aMEeHAIIMOHHbIE OUJIETHI COCTABIISIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUH
C YTBEpKIEHHBIMU KadeIpoil S5K3aMEHAMOHHBIMH BONPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadeapoii exxerogHo. B 6uere conepKuTcs 2 TeOpeTUUECKUX BOIPOCca U 3a7ada.

DK3aMeHaTOpy NPEJOCTaBIISICTCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OMieTa, a TakkKe MOMHMO
TEOPETUYECKUX BOMPOCOB JaBaTh I PEIICHMsS 3aJa4d U IMPUMEPBl, HE BBIXOJAIIME 33 PaMKH
IIPOMIEHHOI0 MaTepuaa 10 U3y4aeMot AUCIUIUIMHE.

3HaHUS, YMEHHUS U HaBBIKU OOYYAIOMIMXCS ONPENESIOTCS OLCHKAMU «OTIMYHOY, «XOPOILOY,
«YZIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTh 00y4alonIerocs B I€Hb SK3aMeHa.

[Ipu mnpoBeneHHMM YCTHOTO »HK3aMEHa B ayAWTOPUH HE JOJDKHO HaxoIWTbcs Ooiee 6
oOyyaroluxcsi Ha OJIHOTO MPeroaaBaTess.

[Ipu mpoBeneHNH YCTHOTO 3K3aMeHa OOYYarolIUiicsi BHIOMpAeT JK3aMEHAIIMOHHBIN OHIeT B
CIIy4aifHOM MOpSAKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMSI, OTYECTBO U HOMEP 3K3aMEHAIMOHHOT0 OuieTa.

Bo Bpemst sk3aMeHa oOydaromiecs MOTYT IOJIb30BAaTbCS C pas3pelIeHUs 3K3aMeHaTopa
MPOrpaMMOM  JUCITUTUIMHBI, CIPABOYHOM W HOPMATHBHOM JMTEPAaTypOd, APYrUMHU TOCOOUSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.
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Bpemsi moAroToBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (opMe JOIKHO COCTaBISATH HE
MeHee 40 MUHYT (IO YKETAHUIO 00YYArOIIeTroCsl OTBET MOXKET OBITh JOCPOYHBIM). Bpems oTBeTa — He
oomnee 15 MuHyT.

OOyuaronuiics, HCIBITHIBAIOLINHN 3aTPYIHEHHS TPU MOATOTOBKE K OTBETY IO BBIOPAaHHOMY UM
Oounety, UMeeT IpaBO Ha BHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOLIMM MPOAJIEHHEM BpEMEHHU Ha
noarotoBky. [Ipy oKOHYaTEeIHLHOM OICHMBAHWU OTBETAa OIICHKA CHIDKAeTCs HAa OAuH Oayul. Beimaua
TPEThero OuieTa He pa3peraeTcs.

Ecnu oOyuarommiics sIBUICS Ha 5K3aMEH, M, B3sAB OWJIET, OTKa3zajcsi OT IPOXOXKIACHHUS
aTTecTallid B CBA3M C HEMOJTrOTOBIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABIISIETCS OLEHKA
«HEYOBJIETBOPUTEIILHOY.

Hapynienne AMCUMIUIMHBL, CHHCHIBAHUE, MCIIOJIB30BaHHE OOYYAIOIIMMUCS HEpa3peIIeHHbIX
MCYAaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW M KOMIIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX HCIBITAaHUI 3ampenieHo. B cimyuae HapymeHHss 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJalIUTh O0YYaromierocs M3 ayJuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYIOBJIETBOPUTEIBHOY.

BricTaBiieHne OLIGHOK, TOMYyYEHHBIX TMpPU TMOJBEACHUH PE3yJlbTaTOB MPOMEXKYTOUHOM
aTTecTallid, B 3a4€THO-DK3aMEHALMOHHYIO BEAOMOCTb IPOBOAMTCS B IPUCYTCTBUU CaMoOIo
oOyuatomerocsi. [IpenonaBareny HecyT MEPCOHAJIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHMsI 3alMCced O pe3yibTarax IpPOMEKYTOYHOM aTTecTallud B 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

HesBka Ha »K3aMEH OTMEUaeTcsl B 3a4€THO-dK3aMEHAI[MOHHOM BEJOMOCTH CIIOBAMHU «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM CIaTh JK3aMEH B YCTaHOBJIGHHBIE CPOKH,
YHUBEpPCUTET yCTaHABIMBAET NEPUOJ JIMKBUAALNN 33aI0JDKEHHOCTU. B 3TOT mepuos npernoaasaren,
NPUHUMABIINE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X IHEHl, Korga oHu OynyT NpUHUMATh
3al0JKeHHOCTH. VMHpopmanus o JNHMKBUAALMU 3aJI0JDKEHHOCTH OTMEYaeTcs B HSK3aMEHAIlMOHHOM
JIUCTE.

OOyyarommMcsi, MOKa3aBIIUM OTJIWYHBbIE U XOpPOIIME 3HAHHMS B TEUEHHE CEeMecTpa B XOe
MOCTOSTHHOTO TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IPOCTaBlIeHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 ciauu sk3aMeHa. OlieHKa BBICTABIIECTCA B AK3aMEHALIMOHHBIN JIUCT WIN B
3a4E€THO-IK3aMEHALIMOHHYIO BEOMOCTb.

WMuBanuapl ¥ 1A ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI MOTYT CHaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBHUYaIbHBIM YU€OHBIM TNIaHOM. MIHBamUABI 1
JUIAa ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYLIEHUSI OMOPHO-IBUTaTEIILHOTO
anmapara, JOIYCKalOTCsl Ha aTTECTAlMOHHbIE MWCHBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COTIPOBOXAAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTallMM JIi OCOOBIX CIy4aeB H3JI0XKEHa B
«[TonoxeHnu o TeKyIieM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0y4aromuxcs 1o
OIIOII 6akanaBpuata, cneruanurera 1 Maructpatyps» @I'BOY BO I0xno-Ypansckuiit [AY.

Ounas ¢popma o0ydeHHs

No OLieHOYHBIE CpEeICTBA Kon n nanmenoBanue
1 TunoBbie KOHTPOJIbHBIE 3aJaHUS U (WJIM) UHBIE MaTEePHUAIIBL, WHJIUKaTOpa
HEO0OXOIUMBIE TS OIICHKU 3HAHUH, YMEHUI, HABBIKOB U (MJIN) OTIBITA KOMIIETEHIIUHT

NEeSITEIbHOCTH, XapaKTepU3yIOIUX chOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIeCCEe OCBOCHUS JUCIUTIIINHBI
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2 cemecTp
1. Ponp ¢Qusuku B pa3BUTUU TEXHUKU U arpolpOMBIIIIEHHOTO
MIPOU3BOICTBA.
2. Kunematmka wmaTepuaibHOM TOYKK. KOOpAMHATHBIA METOH
onucaHusi ABwxkeHu. KunHemarnueckoe ypaBHEHHE [IBIDKCHHS WU
orpeziesisieMble [0 HEMY KHHEMaTHYECKHE XapaKTePUCTHKU.
3. BekropHublii crmoco®d — onucaHus ~— JIBWKEHUH.  BekTopsl
MepeMEeLIeHHs, CKOPOCTH, YCKOpPEHHUS. YTJOBbIE XapaKTEPUCTUKHU
JBUYKEHUS 110 OKPYKHOCTH.
4. DnemMeHThl pensiTUBUCTCKON MexaHuku. [locTynarsl cnenuanbHOM
TeOpuH OTHOCUTEILHOCTH. I[IpeoOpazoBanusi Jlopenma. CroxeHue
ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JJIUTEIBHOCTU
BPEMEHHBIX HUHTEPBAJIOB.
5. /IlnHaMMKa MaTepuaibHOM TOYKM M IOCTYIATEIbHOIO JBUYKEHUS
TBEpAOro Ttena. I[IpuHUIMI OTHOCUTEIBLHOCTU. 3akoHbI HbrOTOHA.
Bune! cui.
6. JluHamuka BpalIaTeIbHOTO ABWKEHUS. MOMEHT cuiabl. MOMEHT
HMHEpIUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.
7. NHepumanbHble WM HEWHEPIUAIbHbIE CUCTEMBbI OTCU€Ta. CHUIIBI
MHEPILUU TP PA3IUYHBIX BUIAX ABUKCHUSI.
8. PaboTa, MontHOCTh M 2HEprus. MexaHnudeckas paboTa U MOIITHOCTh
MpU MOCTYNaTeIbHOM U BpallaTeIbHOM JBHWKeHUAX. KuHeruueckas
SHEPrus U TeOpeMa 0 KHHETUYECKOI SHEPTUH.
9. KoHcepBaTtuBHBIE CUIBI U TOTEHUUaJIbHAsA sHeprus. [Ipumepsl
MOTEHIIMAJIbHBIX MOJeH. 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE.
10. Mexannueckue Konebanusi. KuHemaTHka TrapMOHMYECKHX
konebanuit. CnoxxeHne Kojie0aHui. AKYCTHIECKHUE PE30HATOPHI.
11. Jlmramuka rapMoHHueckux KoseOanuil. Juddepennmansuoe
ypaBHEHHE KoyieOaHMH. 3aTyxaioule U BBIHYKICHHbIE KOJCOaHUS.
Mexanndeckuil pe3oHaHC. MasTHUKH.
12. Mexanunueckue BOJIHBI. BosHOBOe ypaBHeHHe. Buabl BOJH.
Wntepdepennust, audpaknuss u aucnepcuss BosiH. Boaabl u
nHpopmarnus.
13. OCHOBHBIE MONOXKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOpUHU.
Wneanbusiii raz. OcuoBHoe ypaBHeHue MKT u ypaBHeHUE COCTOSTHUS
UJealbHOTO Tasa.
14. ArperatHsie cocTossHHS U (ha30BbIe TIEepexoibl. PeanpHbIC Ta3bl.
Cxwmxenne razoB. OcoOEHHOCTH KUAKOTO cocrostHus. CTpoeHue
KpuctamioB. JledekTsl kKpucTamumueckoro crpoeHus. Ilpounocts u
MJIACTUYHOCTb.
15. SBnenmss mepenoca. Juddysus, TEmWIONPOBOTHOCTH |
BHYTpEHHEE TpeHHe. MOJIeKyIIpHO-KUHETUYECKAs] TEOpHUs SIBICHUMN
nepeHoca.
16. OcHOBBI TepMOOUHAMHUKU. BHYTpeHHsIsI 3Heprus U IepBOe
Hayajmo TepMoAMHaMHKH. PabGora ¥ TemnoéMKOCTh rasza Ipu
Pa3IMYHBIX MPOLIECCAX.
17. Bropoil 3akoH TepMOJAMHAMUKHW. TeruioBble ABUTATENN H
xonogunbHelie  MammHbl.  KIIJ[  TemmoBeIX — aBUrarencii  u
CTaTHUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMojauHamuku. [lonsTue
SHTPOIUH. Tperuit 3aKOH TEPMOAUHAMUKHU. DNIEeMEHTHI
OMOHEPIETHKH.
18. DJIEKTPUYECKUI B3anmoneicreue

3apsi. 3apsI0B.

NJ-1 onx-1.
Hcnonp3yer
OCHOBHBbBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCHUITIINH JJI1
pereHHs
CTaHJApPTHBIX 3a/1a4 B
COOTBETCTBHUH C
HATPaBICHHOCTHIO
npodeccnoHabHOM
JeSTeTbHOCTH

W-1 ork-s
VYuyacTtByeT B
AKCIIEPUMEHTAIBHBIX
HCCIIeTIOBaHUSX
3IEKTPOOOOPYAOBaAHUS
U CPEJICTB
aBTOMAaTH3AINH

45




OnexkTpocTaTuueckoe 1mnose. Bekrop Hanpsx€HHocTu. Pacuér
AJIEKTPOCTATUYECKUX TMOJIEH.
19. Tlorenmman  snekrpocraTHyeckoro moms. PaGora 1o

MEPEMELICHUIO 3apsAJ0B B JJIEKTpOCcTaTU4YeCKOM mose. [lorenuan u
IPaJUeHT NOTEHINAIA. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

20. BemectBo B anekTpuueckoM mose. [lonsipHpie W HemossipHbIE
MouteKyJIbl. 1ongpusanus au3IeKTpuKoB. BeKTop cMmenieHus.

21. IlpoBOOHHMKM B HJIEKTPOCTATUYECKOM TIOJIE. DJIEKTPOEMKOCTh
poBOIHUKOB. KOHEHCATOPHI.

22. [TocTostHHBIM JJIEKTPUYECKUN
DnekTpoaBrKymas cwia. IlpaBuiia
AJIEKTPUYECKUX LIETIEN.

23. Knaccuueckas TeOpHsl AJIEKTPONPOBOAHOCTH. BbIBom 3akoHa
Owma. [Ipupona cBepXIpOBOJIUMOCTH.

24. Hocurtenu Toka B pa3jIMYHBIX MPOBOJHHUKAX. DJIEMEHTHl TEOPUH
anekrponposoaHocT.  llomynpoBoguuku.  IlomynpoBOIHHUKOBBIE
npuOOphl. DJIEeMEHTH (PU3MUECKOW dSIEeKTpOHUKH. KOHTaKTHBIE
SIBJICHUS] B METAJIaX U MOJYIPOBOJHUKAX.

25. MarnutHoe mnoJie. B3aumoaelcTBHE HIEKTPUYECKUX TOKOB.
Pacuérbl maruuTHBIX noneil. 3akoH buo-Casapa-Jlannaca.

26. MaruutHbele  cBoMcTBa  BemiecTBa.  Jlma-, mapa- wu
¢deppomarnetuku.  Jlomensl.  DeppUTBl.  DIEKTPOMarHUTHBIC
cenapaTtopsl B arpOMHXEHEPHH.

27. JlelicTBME MArHUTHOTO TIOJs Ha OJJIEKTPUYECKUH TOK U
JBIDKYIIMECS 3apsbKeHHbIe yacTullbl. Cuita Ammnepa u cuiia JlopeHiia.
Dddexr Xomra. DIEKTPOABUTATEIH.

Owma.
pacy€ThI

TOK. 3akoH
Kupxropa wu

3aounas popma oOyuenust

onucaHus JBWKEHUH. KuHemartnueckoe ypaBHEHHE JBHKEHHUS U
OIpezeisieMbIe IT0 HEMY KHHEMaTHYECKUE XapaKTEPUCTHKH.

3. BekTopHbIii crioco0 onucanus JBMKEeHUI. BeKTopbl nepemernienus,
CKOPOCTH, YCKOPEHHS. YTIJIOBBIE XAPAKTEPUCTHKH JIBHXKCHHUS II0

No OlLIeHOYHBIE CPEJICTBA Kox u HanmenoBaHue

1 TunoBble KOHTPOJIbHBIC 3aAaHUS U (WJIM) UHBIE MaTepUAIIbI, WHJIMKATOpa
HEOOXOIUMBIE JJI OLICHKH 3HAHUI, YMEHHM, HABBIKOB U (MJIHM) OMbITA KOMIIETEHIIUHT
NESTEIIbHOCTH, XapaKTePU3YIOMHUX CHOPMUPOBAHHOCTh KOMITETEHITUI

B IIPOIIECCE OCBOCHMSI TUCIUTIIIMHBI
1 1, 2 cemecTp NJ-1 onx-1.

1. Ponp ¢u3uku B pa3BUTUM TEXHUKH U arponpoMbIIUIeHHOTO | Mcrnonb3yeTr OCHOBHBIE
MIPOU3BOICTBA. 3aKOHBI
2. Kunemarnka watepuaibHOM TOYKH. KOOpIMHATHBIA METOJl | €CTECTBEHHOHAYYHBIX

JTUCTUTUTAH JIIst

pEelIeHUs CTaHAAPTHBIX

3a/1a4 B COOTBETCTBUU
C HaMpaBJICHHOCTHIO

OKPY>KHOCTH. npodeccuoHaIbHON
4. DneMeHThl PeNIATUBUCTCKOW MeXaHWKHU. [locTynaTel crienuaibHON NEATEIIbHOCTH
Teopun oTHocuTenbHOCTH. IIpeoGpaszoBanust Jlopenma. CioskeHue

ckopocTeid. OTHOCUTEIBHOCTh JIMHBI OTPE3KOB U JIUTEIIBHOCTH WUJ-1.0nk-5
BPEMEHHBIX HUHTEPBAJIOB. VYyactByeT B

5. JluHamMuKa MaTepualbHOM TOYKM W MOCTYNATEIbHOTO JIBMXKEHMS | SKCIIEPUMEHTAJIbHBIX
TBEpHoro tena. IllpuHIMNO OTHOCUTENBHOCTU. 3akoHbl HbIOTOHA. HUCCIEN0BAHUAX
Buns! cun. ANEKTPOOOOPYIOBaAHUS
6. JluHaMMKa BpalaTE€IbHOrO IBHXKEHUS. MOMEHT cuibl. MOMEHT U CPEICTB
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HMHEpUUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA.

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

8. Pabora, MomHOCT ¥ 2HEprusi. Mexanndeckas paboTa ¥ MOIITHOCTh
MpU MOCTYIMATEIbHOM W BpalllaTeIbHOM ABMXKEHUsX. KuHeTtnueckas
SHEPrus U TeopeMa 0 KHHETUYECKOI SHEPTUH.

9. KoncepBaTuBHbIE CWJIBl U TOTEHLMANIbHAs »Heprus. [Ipumepsl
MOTEHIIMAJIBHBIX MOJeH. 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE.

10. Mexannueckue Konebanusi. KuHemaTnka TrapMOHMYECKUX
konebanuii. CnoxeHne kojaebaHnil. AKyCTUYECKUE Pe30HATOPHI.

11. Jlunamuka rapmoHHYeckux kosieOanuid. Jluddepennnansuoe
ypaBHEHHE KoyieOaHui. 3aTyxaiolue M BbIHY)XJICHHbIC KOJeOaHMA.
Mexanudeckuii pe3oHaHc. MasiTHUKH.

12. Mexannueckue BOJHBL. BonHOBoe ypaBHeHue. Buubl BoOJH.
Wntepdepenus, audpakuuss u aucrepcuss BojdH. BonHbl u
uHpOpMaIHs.

13. OCHOBHBIE TMOJIOKEHHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPHUH.
Wneanpublii ra3. OcHoBHOe ypaBHeHHME MKT u ypaBHEHUE COCTOSTHUSA
UJealIbHOTO Ta3a.

14. ArperaTHble cOCTOSHHUS U (ha30BBIE MEpexo/bl. PeanbHbIE ra3bl.
Cxmwxkenne T1a3oB. OCOOEHHOCTH JKHMIKOTO cocTosiHUS. CTpoeHue
KpUCTaIoB. JleekTsl KpucTalIMueckoro crpoeHus. IlpouHocts u
MJIACTUYHOCTb.

15. SBnenuss mnepenoca. [Juddy3us, TEIONPOBOAHOCTH U
BHyTpeHHee TpeHue. MoleKylIsapHO-KMHETUYEeCKas TEOpHsl SBJICHUI
IepeHoca.

16. OcHOBBI TEpMOJIMHAMUKHU. BHYTpEHHSSI SHEPTUS U IEPBOE HAYATIO
TepMOauHAMUKU. PaboTa M TEIIOEMKOCTh raza TpH Pa3IHYHbIX
nporeccax.

17. Bropol 3akOH TepMOAMHAMUKHU. TeIIoBble J[ABUTATEd U
xonoaunabHele  MamumHbl.  KIIJI  TemmoBbIX  JOBUTATellell U
CTaTUCTUYECKUIN CMBICI BTOPOrO 3aKOHa TepMoAuHAMHKH. [loHsaTue

SHTPOIUH. Tpetuit 3aKOH TEPMOJMHAMUKH. DJIEeMEHTBI
OMO’HEPTeTHKH.
18. DIIEKTPUYECKUI 3apsi. BzaumoneiictBue 3apsio0B.

OnexkTpoctaTuueckoe 1none. Bekrop Hampspk€HHoOcTH.  Pacuér
NMEKTPOCTATUYECKUX NoJeH. [ToTeHnman 31eKTpocTaTH4ecKoro moJsl.
Pabota mo mepeMerieHuio 3apsoB B 3JIEKTPOCTATHMYECKOM IIOJIE.
[loreHnpan ¥ rpagMeHT NOTEHLHWaNa. OJKBUIOTCHLHAJIbHbBIC
MTOBEPXHOCTH.

19. BemectBo B 3yiekTpuueckom 1mose. [lonsipHbie U HeEmonsipHbie
Monekysbl.  llomspusamuss  audiekTpukoB. Bekrtop cmeleHwus.
[IpoBOgHUKKM B  DJIEKTPOCTATUYECKOM  TOJIE.  DIJIEKTPOEMKOCTh
poBoAHUKOB. KoHieHCaTOPBI.

20. [TocTosiHHBIM ANEKTPUYECKUN TOK. 3aKkoH Owma.
OnexkrpoaBmxkymas cuna. [IpaBuna Kupxropa wu  pacuérsl
AJIEKTPUYECKUX LIETIEH.

21. Knaccuueckas Teopust 3J€KTPOIIpOBOAHOCTH. BriBog 3akoHa OMa.
[Ipupona cBepXIIpOBOIUMOCTH.

22. Hocutenu ToKa B pa3iM4YHBIX MPOBOJHUKAX. DJIEMEHTHl TEOPUU
anekTponpoBonHocTH.  [lomympoBognuku.  IlomynpoBOIHHUKOBBIE
npubopsl. DneMeHThl (u3MYecKord 3NeKTpoHUKU. KOHTaKTHBIE

aBTOMaTHu3alun
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SIBJICHHS] B METAJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe moJne. BzauMoaencTBue 3JIEKTPUUECKUX TOKOB.
Pacuérel maruuthbIx nosnei. 3akon buo-Caapa-Jlamnaca.

24. MarnuTHbIE CBOMCTBa BemecTBa. [{ua-, mapa- u peppomMarHeTuKHy.
JIOMEHBL. DeppuUThl. DNEeKTpOMarHuTHbIE cemapatopel B
arpOMHKEHEPHH.

24. JlelicTBU€ MAarHMUTHOTO TIOJs Ha DJIEKTPUUECKUH TOK U
JBIDKYIIHECS 3apsKeHHble yacTullbl. Cuna Amnepa u cuiia Jlopenna.
Dddexr Xomra. DIEKTPOABUTATEIH.

[Ixana 1 KpUTEpPHH OIICHUBAHMS OTBETA OOYYAIOIIETOCs MPEICTABICHBI B Ta0nuIle. 3agada ais
sk3aMeHa 6epercst u3 matepuanon 1.3 ®OC PIIJT (Nel - Ned.)

Ikana Kpurepun ouenuBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKOoe U TIyOOKOe 3HAaHHE MPOrPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JOMOJHUTEIBHOW JIUTEPATYPHI,
(oTHMuHO) PEKOMEHJIOBAHHOM IIPOrpPaMMOW JUCLUILIMHBI, IPAaBUIBHOE pEIICHUE

3a/1a4i.

MOJIHOE 3HAHME [MPOTPAMMHOTO MaTepHalia, YCBOCHHE OCHOBHOU
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIn4ne
(XOpOH_IO) MaJIOSHAYUTCIBbHBIX OI_HI/I6OK B pCIICHUU 3aaavu, WIW HCAOCTATOYHO

MIOJTHOE PACKPBITHE COJIEPKAHHUE BOIIPOCa.

3HaHUC OCHOBHOT'O NPOrpaMMHOI0 Marcpuajia B MUHUMAJIbHOM 06’LCM€,
IMOrp€IIHOCTU HEIIPHUHIHUIINAJIBHOI'0 XapaKTepa B OTBETC HA OK3aMCHE U B
PCHICHUHN 3aJa4H.

Ouenka 3
(YIOBIETBOPHUTEIBHO)

Onenka 2 npoOenbl B 3HAHMUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(HeYIOBJIETBOPUTENHHO) | MPUHIIMTTHATBHBIE OMTMOKY MPU OTBETE HAa BOMPOCHI M B PEIICHUH 3aJ1a4H.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa nuctoB OcHoBaHue 11d
Homep P PacmmgpoBka Jlata BHECEHU

BHECECHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIHPOBAaHHBIX U3MCHEHHI ToATHCH H3MCHCHHA




