[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WNO: LWenenés Cepreit IMutpresny

[lomkHocTb: [IupekTop MHCTUTYTa arponHkeHepun
[Jlata nognucanus: 26.10.2021 07:05:52 . ., ..
Yrukansbiit nporpamuvIHEIC TEPCTBO CEJIBCKOI'O X035 HCTBA POCCHUCKOU ®PEJEPAIIMH

efea6230e2efac32304d38e9db5e74973ec73b4cfd285098¢9ea3bd810779435

e e PaTEROT TOTY TapTTBeHTToe-BromRe THOE 00pa3oBaTe/ILHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHMs -
«FOKHO-YPAJILCKHI T'OCYJIAPCTBEHHBINA ATPAPHBIM YHUBEPCHTET»

MHCTUTYT ATPOMHKEHEPUH

VTBEPXJIAKO
Jlupextop anZﬁTyra arpoMHKeHepUH
WL/ ~~ C.JI llemnenen

1%

«29» al‘lpBﬂ__ﬂZO?.] i

Kacbezlpa «MareMaTHyecKHe U €CTECTBEHHOHAYYHBIE JHCIHILIHHBI)

Pabowas nporpaMMa JUCHHILIHHLI

51.0.10 PH3HUKA

Hanpasyienue noarorosku 35.03.06 ArpounikeHepus
HanpagiieHHocTh JieKkTpoTenioodecnetenne MyHHIHNIAILHBIX 00pa3oBaHui
Vposenb Beiciiero 06pasopanus — OakanaBpHaT

Kpanudukanus — 6akaaasp

@®opma 0byuenus — oHas

Yenabunck
2021



PaGouas nporpamMMa JucUMIIIAHBL «DU3UKa» COCTaBIeHa B COOTBETCTBUH ¢ TpeOOBaHHAMU
deiepabHOr0 roCyIapeTBEHHOTO 00pa3oBaTeNLHOro CTaHaapTa Beiciero obpazosanus (PIOC BO),
yTBEPKIEHHOro nprka3zoM MuHucTepeTra obpasoBanus 1 Haykn Poceniickoit denepaunu 23.08.2017
r. No 813. PaGouas nporpamMma npeaHasHadesa JUisl oJAroToBku 6akanaBpa rno Hanpasiaexuio 35.03.06
ArpoHHKeHEPUsl, HANPABJICHHOCTE—)/IEKTPOTENI000ecneaeHie MyHHUHNAALHBIX 00pasoBanuii.

Hacrosimas  paGouass mporpaMma JHCHMIUIMHBI  COCTaBjeHa B paMKaX  OCHOBHOM
npodeccuonanbHoit obpasoarenboit iporpammbl (OTTOIT) u yunteiBaeT ocobeHHOCTH 00yYeHUs [IPH
MHKJIIO3UBHOM 00pa30BaHui JIMI] ¢ OFPAHUYCHHBIMU BO3MOXKHOCTAMH 370poBbst (OB3).

Coctasurellb — KauuaaT GU3MKo-MaTeMaTHYecKuX Hayk, gouedt Hukumun 10.A.

Pa6ouass mporpaMMma JHCIMIUIMHBI o0cy)KieHa Ha 3aceaHuH Kadeapbl «MaremaTHuecKHe H
€CTECTBEHHOHAYYHbIE TUCLHITTHHBD)
«15» anpens 2021 r. (mporokos Ne9).

3as. xadenpoit «MaremaTHuecKkue U eCTECTBEHHOHAYYHbIE (ﬁ
(Pt
¢

JMCLAIUIMHBD, JJOKTOP TEXHHYECKUX HayK, npodeccop E.M. bacapbiruna

PaGouass mnporpaMma JUCUMIUIMHEI oj00peHa MeToauyeckod komuccned Hucrutyra
arpoMKEHEPHH

«22» anpens 2021 r. (mpotokona Nel).
[Ipencenarens METOAMYECKOH KOMHCCHH

7
Hucturyra arpounkenepun GI'60Y BO f%// -~ C. 1. Hlenenes
IOxno0-Y pansckuit [AY, P

HAOKTOp TEXHUYECKHX HayK, NJOLCHT

HAYHHAT
\ BMEBIHOTERA

)
d »{/467 € fp-- M.B. lllatposa



10.

11.

COAEPKAHHUE

[Inanupyemble pe3ynbTaTbl OOy4YeHHS MO AUCLUUIUIMHE, COOTHECEHHBIE C
IUTAHUPpYEMbIMH pe3ynbrataMu ocBoeHust OITOIT

1.1. Ienb u 3aga4u JUCITUTLIMHBI

1.2.  KomnereHUUU U UHAUKATOPHI UX JOCTUKEHUHN
Mecto qucummiuHel B ctpykrype OITOIT
O0beM AUCIUIUIMHBI U BUJIBI YIEOHOU paOdOThI
3.1.  Pacmpenenenue o0bemMa JUCHUIUIMHBI IO BUJAM y4eOHOI paboThI
3.2.  Pacmpenenenue yaueOHOTO BpEMEHH I10 pa3jeiaM U TeMam
CTpyKTypa U coepkaHne AUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO
MOJITOTOBKY

4.1. CopepxaHue TUCHUILTAHBI

4.2. CopepxaHue JEKIUH

4.3. CopaepxaHue J1a0OpPaTOPHBIX 3aHATUH

4.4. CopepxaHue NPaKTUYECKUX 3aHITUI

4.5. Bwunel u coaepKaHue CaMOCTOSTENIbHON pabOThl 00y4YarOIIUXCsI
YuebHo-MeToanIecKoe 00ecIeYeHue CaMOCTOSTEIBHOW PaOOTHI 00YJarOIIHX CSI
M0 TUCITUTLIHHE
@DOH/[| OLIEHOYHBIX CPEJICTB AJIs MPOBEACHUS MPOMEKYTOYHON aTTecTalluu
00y4JaromUXCs MO AUCIUTITNHE
OcHoBHasl U JOTIOTHUTENbHAs yueOHas tuTepaTrypa, HeoOxoauMmas AJisi OCBOCHUS
JUCITUTTAHBI
Pecypcel nHpopManimoHHO-TeTEKOMMYHUKAITMOHHOM ceTu « HTepHET»,
HEOOXOUMBIC JJI1 OCBOCHHUS TUCIUILTAHBI
MeTtoauueckue yKkazaHus JUisi 00y4aromuxcs 0 OCBOCHUIO TUCIUTUIMHBI
NHupopmanoHHbIe TEXHOIOTHH, UCTIONB3YEMbIE TIPH OCYIIECTBICHUN
00pa30BaTeNIbHOTO Mpoliecca Mo IUCUUIUIMHE, BKII0Yas IepeyeHb
MPOrPaMMHOTO O0ecTieueHus] U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHO-TeXHUYECKasi 6a3a, HeoOXoAuMasi 1Ji OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca MO TUCITUTUINHE
[Tpunosxxenue. ®OH OLEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOBEACHUS IPOMEKYTOUHOM aTTeCTalui 00yJaroIiX Cs
Jluct peructpanuv ”3MEHEHUIMA

17

17

18

18

20

21

22

41



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

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

BakanaBp no HanpasieHuto noArotoBku 35.03.06 ArponHkeHepust J0JKeH ObITh MOATOTOBIICH K
peleHnio  3a7ad  MpO(EeCCHOHAIBHOW JESITEIbHOCTH  CIEIYIOUIMX THIIOB: IPOM3BOJCTBEHHO-
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 QUCHMIIMHBI:

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

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

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

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

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

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

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




OIIK-5. CmocobeH y4acTBOBAaTh

npodeccCHoHABHOM e TEeTPHOCTH

B MIPOBCACHUN  OKCIICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ

Kox u HaumenoBaHue
WHJUKaTOpa

®opmupyemslie 3YH
JOCTKEHUS
KOMITETCHITHH
3HAHUA OO0yuaromuiics 10HKeH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUINH ((PU3HKH),
VJT-1 ons. WCTIOB3YIONIUECS B AKCIIEPUMEHTAIBHBIX UCCIICTIOBAHMSIX
YuacTByeT B 5JIEKTPOOOOPYIOBAHKS M CPEICTB ABTOMATU3AIMH
OKCIICPUMCEHTAJIBHBIX _ (Bl 0. 10_3.2)
HCCIICIOBAHMSIX
3IIEKTPOOOOPYNOBAHUS U | yMEHHS OOyuaronuiicst JOJDKEH YMETh: UCTIOIb30BaTh OCHOBHEIC
CpeACTB aBTOMAaTH3aIUU 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUUIUINH ((pr3ukm) B
AKCIEPUMEHTATILHBIX UCCIICTOBAHHSIX
3JIEKTPOOOOPYIOBAHUS M CPEICTB AaBTOMATU3ALIUH -
(b1.0.10-Y.2)
HaBblkH | OOyyaromuiics 10JKEeH BIaleTh: HABbIKAMH:

UCIIOJIb30BaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHbIX AUCUUIUINH ((pu3ukn) B
HKCIEPUMEHTAIbHBIX UCCIIEIOBAHUAX
3JIEKTPOOOOPYIOBAHUS M CPEICTB AaBTOMATU3ALIUH -
(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;

3.1. Pacnpenesnenne o0beMa 1M CUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonnuecTBo yacos

KonrakTHasi paborta (Bcero) 162
B Tom uncne:

Jlexuuu (JI) 58
IIpakTnueckue 3anstus (I13) 60




JlaGopatopusie 3ansatus (JI13) 44

CamocrositeqbHasi padora odoyyawmmxcs (CP) 135
KonTpoJas 27
Hroro 324

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 10 pa3jeaM U TeMam

B TOM 4YHCJIIC é
Ne HanMmenoBanwue paseiia ¥ TeMBI Beero KOHTAKTHAA pa6OTa 8‘
TEMBI pasit 4acoB CP =
JI JI3 113 e
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKy sipHasi GU3MKa U TEPMOJAMHAMHUKA
1.1. | Beenenue B pusuxy 2 2 - - - X
1.2. | Kunemaruka 20 4 10 X
1.3. | dunamuka 22 4 4 4 10 X
2.4. | 3aKOHBI COXpPaHEHUS 22 4 2 6 10 X
15 Mexannueckue KoneOaHus u 2 4 4 4 10 <
BOJIHBI
1 6. DneMEeHThI MOJIE?KyHSIpHOfI u 2 4 4 4 10 <
CTATUCTUYCCKON HUBHKHU
1.7. | OCHOBBI TEPMOJIMHAMUKH 20 4 2 4 10 X
Pa3znen 2. DnexTpuuecTBO U MarHeTU3M
2.1. | DnekTpocTaTuka 22 4 2 6 10 X
IlocTosIHHEBIHN TOK,
2.2. | DIEKTPUYECKHUE LIETH U 22 4 4 4 10 X
MaTepHuabl
23, [TocTostHHOE MarHuTHOE 2 4 4 4 10 X
oJie
54, DJIEKTPOMArHUTHbBIE 2 4 4 4 10 X
KoJ1e0aHuUs U BOJIHBI
Paznen 3. OnTuka u atomHast pu3uka
31 I'eomerpuyeckas U BOJIHOBAs 19 ) 4 4 9 X
ONTHKA
3.2. | KBanroBas usuka 18 4 2 4 8 X
33, @du3ukKa aTomMa U JIEMEHTHI 20 4 4 4 3 X
(hbU3UKH TBEPJOTO TeJIa
3.4. | Slnepnas ¢pusuka 18 4 2 4 8 X
3.5. | ®usmnyeckas KapTUHA MHUpa 4 2 - - 2 X
KoHTposb 27 X X X X 27
O61ast TpyA0EMKOCTh 324 58 44 60 135 27

4. CTpyKTYpa M coiep:KaHHe IMCIMIIMHBI, BKIIOYAKIIee NPAKTHYECKYI0 IOAT0TOBKY
[IpakTHueckass MOATOTOBKA TNPH pEAIU3ALUU Y4eOHBIX IPEAMETOB, KYpCOB, IMCLUIUIMH
(Mopyseil) opraHu3yercsi myTeM MPOBEACHUS MPAKTUUYECKUX 3aHSATHH, MPAaKTUKYMOB, J1a0OPaTOPHBIX
paboOT W WHBIX AaHAJOTHMYHBIX BHJOB YUEOHOH NEATENBbHOCTH, MpPEIYyCMATPUBAIOIINX Y4acTHe



oOydJarlomuxcs B  BBIIOJIHEHHH OTACNBHBIX DJIEMEHTOB palboT, CBA3aHHBIX C Oy;ymiei
npodeCCHOHATBHOMN IEATENIEHOCTBIO.

[IpakTHueckas OArOTOBKa MOXET BKJIIOYATh B CE0sl OTICNBHBIC 3aHATHS JEKIMOHHOTO THIIA,
KOTOpBIE TpEeAyCMaTpHBAIOT Nepenady yueOHoM uHpopmanuu oOydaromuMmcsi, HEOOXOTUMOU s
MOCJICAYIOIIETO BHIMOIHEHUS paboT, CBA3aHHBIX ¢ OyayIeil mpodecCHOHATBHOM eSITeTbHOCTHIO.

4.1 Conepxxanue TUCHUNINHbBI

Pazgen 1. Mexannka, MoJieKyJIsApHas PU3UKA U TEPMOJAMHAMHKA

BBenenue

[Ipeamer ¢usuku. Brinaag poccHilckux ydeHbIX B pa3BuThe (pu3uku. Metoj mo3HaHus B (PU3MKe.
OkcnepuMeHTHI U Teopud. Pons maTematku. @usnyeckue 3akonsl. [lonstue dakra B puszmuke. Monenu.
[Ipsimbie 1 oOpaTHBIC 3a1aun Hu3uku. PazMepHOCTH (GU3HUECKUX BEITMUHMH.

Kunemaruka

JIBmxeHre Kak TiaBHas ¢opMa cymiecTBoBaHus Marepuu. IIpoctpancTBo m Bpems. CriocoObl
OIMHMCAHUsS COCTOSHUS Tela U CUCTeMBI Tell. CUCTEMBI 0TCYETa U KOOpAUHAT. POIIb M MPUHITUIIBI BEIOOpA
cucteM KoopauHaT. CremneHu cBOOOAbI, HHBapUAHTHBIE CBOICTBAa 4YHWCA CTENEHEH CBOOOMBI.
TpexMepHOe U MHOTOMEpPHOE MPOCTpaHCTBA. MaTepuaibHas TOUKa U PacpOCTPAHEHUE 3TON MOJIEIN
Ha MHOTOMEpHBIN ciydaill. TpaekTopusi 1 MUpPOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npou3BoHbIe. [locTynarensHoe 1 BpanaTeibHOE ABUKEHUSI KaK OCHOBHBIE BU/IbI IBHXKCHHI. YTJIOBbIE
CKOpPOCTb M YCKOPEHHME, HOPMaJIbHOE M TAaHIE€HUMAJIbHOE YCKOpeHus. CKOpPOCTh W YCKOPEHHE B
MHOTOMEpPHOM TpocTpaHCcTBe. MHepiuanbHble CUCTEMBI U PABHOIMPABHOCTh MOKOSI 1 PAaBHOMEPHOTO
PSMOTMHEHHOTO NBrOKeHM. [TocTynmaT o MOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIMHBI MPU OOJNBIIUX CKOPOCTSX OTHOCHTEIHHBIX IBIKEHUN MHEPIIUATHHBIX
cucteM. [IpeoOpazoBanmsi JlopeHIla W PEIATHUBUCTCKOE CJIOXKEHHE CKopocTeil. MHTepBanm Mexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.

JIunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u Bropoil 3akoHbl HeroTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIBHBIX YCIOBHUW, NPUHLIMN AeTepMHHM3MA. [IpuMepsl pelieHus ypaBHEHUH JBHKEHUS.
JIBr>KeHUe Ten B TOJIe CHJI TATOTEHUS, SIBJICHHE HEBECOMOCTH B CIYTHHKaX. JlMHaMMKa CHeAsIIUX
cucteMm. UMnyJibC, 3aKOH COXPAHEHUS UMITYJIbCA ISl MEXaHUYECKOUW CUCTEMBI, TpETUi 3aKOH HbroTOHA.
BzaumopeiictBue Tenm uepe3 mosie. OOmas ¢GopMyaupoBKa 3aKOHA COXPAHEHHsS] HWMITYJIbCa.
Kunernyeckast sHeprust MaTepuaaIbHOM TOUKH, CBSA3b €€ C KOMIIOHEHTaMH BeKTOpa uMItynbca. Pabora u
MOTeHIMaabHas dHeprus. Pabora mepemenieHus MaTepuaibHONW TOYKH IO KPUBOJIMHEHHOMY ITyTH.
[loTeHuumaneHple  CWIJIBI, BBEICHUE IMOHATHA [OTEHUWAajda JUId B3aWMOJCHCTBYIOLIMX  TEll
[TorennmanpHas QyHKIHS, TOTCHIIMATBHAS MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHIIBI M MOTCHIIHAIBLHOM
¢byuknun. [loTeHnuanpHas siMa U yCIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CUCTEMbl B3aMMOJICUCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUUECKUX 3apsaoB. [lpuHimn
MJIOTHEHINIEH YMAaKOBKH M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (popMm kpuctamwioB. KoHdopmarmoHHbIH
aHaiau3 MoJieKyJl. MomMeHT cuiibl. JlnHaMuKa BpalieHusl TOYKU U TeJla BOKPYT MMOCTOSITHHOM OCH, TOHSTHE
O MOMEHTE MHEPLMH MaTEepPUAJIbHOW TOYKHM M Teja. YPaBHEHHE JIBH)KEHHs BPAIAIOIIETOCS BOKPYD
HENOJBMWXHOM OCH Tena. MOMEHT UMITYJbCa, CBSI3b €r0 KOMIIOHEHT C KHUHETHUYECKOM HHEpPruei
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tejla MPU MEPEHOCE OCH BpallleHHdA. [ J1aBHbIE MOMEHTHI
WHEPIUU U YCTOMYUBOCTD BpaIleHUs Tejl. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa TeJla U CUCTEMBI TEl.
Oco0GeHHOCTH KOHCTPYKIIMHU BEpTOIETOB. [ Mpockonbl 1 ux npuMmenenue. LlenTp Macc u ypaBHEeHHE €ro
NBIKeHUd. Pa3zjenieHne MOCTyNmaTeNbHbIX M BpallaTelIbHBbIX JABMKEHHH TBepiaoro tena. Ilapa cui.
Cucrema ypaBHEHUH I ABUKEHUS TBEPAOIO TEJIA U €r0 KUHETUYECKAasi SHEPTUsl. 3aKOH COXPAHECHMS
SHEPTHHU U €T0 CBSI3b C PABHOMEPHOCTHIO TEUEHHS BpEMEHHU. J|BUKEHUE CUCTEM CO MHOTUMU CTENEHSIMU
cBoOob1. dyHKkIMs Jlarpamka u ypaBHeHus Jlarpamka. [IpuHIIUT HAUMEHBIIIETO TEHCTBUS.

JAuHaMuka 00J1bIIMX CKOPOCTeE

[Ipunnun oTHOCHUTENbHOCTH B (u3uke. PenstuBucrckuit ummysnbc. [IpeoOpa3oBanue sHEpruu-
uMIrynbca. Macca U ee CBA3b € 3HEprueu Mmokos. Macca ClI0KHOU CUCTEMBI U €€ CBSA3b C DHEPrueu
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B3auMoOJIeCcTBUS 4acTel. HeammutuBHOCTh Maccel. Jlegexkt maccel m sHepretuka. KuHeTmdeckas
JHEPIUs B PEIATUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JBUKECHUS MATEPUATIbHON TOYKU B PEIIATUBUCTCKON
MEXaHUKe. /[Br)KeHne MaTepraibHOM TOUKHU MOJ IEMCTBUEM MOCTOSIHHOM CHiibl. CKOpOCTh CBETa KaK
IIpEeACIIbHAsT CKOPOCThb. YacTUIbl C HYJIEBOW MaccOW NOKOs. IIpMHIUIT SKBUBAJIEHTHOCTU U TEOPUS
MIPOUCXOKACHHS CUJI BCEMUPHOTO TATOTEHUS.

Kosie0anus u BOJIHBI

Konebanuss kak dYacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSIBJICHUS KojcOaHWil. YpaBHEHHE
JIBUKCHUSI IPYKUHHOTO MasiTHUKA U ero pemeHue. ['apMoHnueckoe koaebaHne U ero XapakTepUCTHKH.
VYpaBHeHHE OBUKEHUS (PU3NYECKOTO0 MAasATHUKA U €ro peuieHre, MaTeMaTHUYeCKU MasgTHUK. DHEPrus
rapMOHUYECKUX KoJieOaHuil. BbIHyX/IeHHBbIE KoJieOaHUsT W SBJICHHE pe3oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokoseOanusi.  [lpumepbl  MpoOsIBIECHUS  PE30HAHCHBIX U
aBTOKOJICOATEIHHBIX SIBJICHUN B JKMBBIX OpPraHU3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEPruu B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIOMEPEYHBIC W MPOJOJIbHBIE BOJHBI, (DPOHT BOJHBI, TUIOCKHE U chepudeckue
BOJIHBI. AHAJIMTUYECKAs 3aMUCh Oeryiei BoaHbl. BomHOBOe ypaBHeHue. [lepenoc 3Heprun Oerymieit
BotHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKK BONH. MHTepdepeHIus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBICHUS MAaKCUMyMOB U MUHUMYMOB. ClOKEHHE
KpyroBeix u chepudecknx BoyH. [locTpoenue (ppoHTa BONHEI MO mMpuHIUNY | 1oireHca, moBeAcHHUE
(¢bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMIICHUS BOJIH Ha IPAaHHUILIEC ABYX cpel Ha ocHoBe npuHuuna Gepma. Ipunnun depma kak
YacTHBIN cllydail 0oOIIero mpuHIWIAa MUHUMakca. [losiBieHHe OTpa)KeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CJI0KEHHE BCTPEUHBIX BOJH UM 00pa3oBaHME CTOSYMX BOJH. [lepexomHoe cocTosiHME U BpeMs
penakcauuu. CBsI3p JJIMH CTOSYMX BOJIH C pa3MepaMHu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YpaBieHue 38y4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JJIeMEeHThI CTATUCTHYECKON M MOJIEKYJISIPHOH (PU3UKH

MUuKpOCKONIUYECKHE U MAKPOCKOIIUYECKHE sIBJICHUS. M ieanbHblil ra3 Kak CTaTUCTUYECKAsi CUCTEMA
MHOTUX YacTull. J[aBneHue, o0beM U TemrepaTypa ra3a Kak 0000IIeHHbIE XapaKTePUCTUKH COCTOSIHUS
rasa. PaBHOBecHbIC M HEpaBHOBECHbIE COCTOSHHUA rasza. OOpaTuMble M HEOOpaTHMbIE MPOIIECCHI.
JnarpamMMa naBieHHe-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, OOOOIIEHHBIN Ta30BbIM 3aKOH
(YypaBHEHHE COCTOSIHMSI UACAIIbHOTO ra3a). BeiBoa ypaBHEHUS! COCTOSIHUS UJICATILHOTO T'a3a HA OCHOBE
KUHETHYECKUX TMpeacTaBieHui. OU3NYECKUN CMBICT TOHATHS TEPMOAMHAMHYECKOW TEMIEpaTyphl.
Pacnipenenenne sHeprum 1o cremeHsM cBoOoxabl. Pacmpenenenus MakcBemia u  bBonbimana,
O0apomerpuueckas dopmyna. HepaBHoBecHble mporiecchl. Jduddysus, nuddys3us depe3 meMOpaHbI,
OCMOC, OCMOTHUYECKOE [JaBJICHHE U €ro pojb B JKU3HEAEATEIBHOCTU pacTeHuil. Teruionepenaya.
BuyTtpennee  TpeHue.  BplpaxkeHHe ~— HEpaBHOBECHBIX  IpOLIECCOB  4yepe3  000OIIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHne B3aumMHoctu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, kpuTuyeckas TOYKa, pEaJbHbIE HW30TEPMBI, CXKWKEHHE ra3oB. @Dnykryanuum u
camMoopraHuzanys npu (GpasoBoM Hepexoje raz-KuakocTb. KUAKOCTH, MOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXKACHHE >KUAKOCTH IPU HCIAPEHUH, TEPMOPETYJsALHUs PACTEHHM W KUBOTHBIX.
CMmaumBaronye 1 HecMadnBaronue xuakoctu. Kanumispasie ssinenus, popmyma Jlannaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[TepBoe HavaIO TEPMOAMHAMUKH, U30TPOIIECCHI, aMa0ATHIECKHIA TPOIIeCC, OXJIAXKICHHE Fra30B MPH
anrabaTUYeCKOM PaCIIMPEHHUH U MOIyYeHHEe HU3KUX TeMIieparyp. Y paBHeHue [lyaccoHa u ero BBIBOI.
Krnaccudeckast Teopusi TEIII0EMKOCTEH, TPHYMUHBI OTKIIOHEHHS PEAIbHBIX TeIIIOEMKOCTEH KaK (PyHKIHH
TEMIIEpaTypbl OT pE3yJbTaTOB Kiaccuueckoi Teopuu. Pabora wupeanbHOro rasza B pa3IdyHBIX
nporeccax. ObpaTumMbie U HEOOpAaTUMBbIE ITUKIIBL. TeroBsie MalIMHEI U UK KapHo, BTOpoe Havaso
TepMOANHAMUKH. KoMIpecCHOHHBIE XOJIOAWIBHMKM W TEIUIOBBIE HACOCBL. OJHTPONUS  Kak
TepMoauHaMuueckuil noreHuuan. dopmyna nns SHTponuu HacanbHOro rasa. Teopema KapHo u
00001IeHNe TIOHATHUA SHTPONUU KaKk TEPMOJMHAMHUYECKOro MoTeHuana. CBsi3b SHTPOINUU C
MHUKPOCOCTOSIHUSIMU UACAIbHOTO raza. CTaTUCTHYECKOE TOJIKOBAaHUE DHTPOMUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHUs cucteMbl. Dopmyna bonsiiMana. DHTponus u nHdopmaius. Bo3pactanue sHTponuu npu
HeoOpaTHMBIX MpoIleccax Ha MPUMEPE BHIPABHUBAHUS TEMIEPATYPhI IBYX HAXOMSIIUXCS B KOHTAKTE
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HarpeThIX TeJl ¥ IPU BbIPAaBHUBAHUM JIaBJICHUH B IBYX 4acTAX cocyza ¢ razoMm. [lepBoe u BTropoe Havasa
TEPMOJUHAMUKHU, W JKUBBIE OpraHu3Mmbl. [loHATHE O TepMOOUHAMUKE HEOOPATUMBIX IPOILIECCOB M
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPTraHU3M - OKpyXkaromas cpeaa. [I[pon3BoacTBo sHTpoONNUU B
HEpPaBHOBECHOU cpene u Teopema [Ipuroxuna.

Pa3znes 2. JjieKTpr4€CcTBO M MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsaTe O mOJAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEpUCTUKU BEKTOPHBIX MOJEH:
HaIpPsHKEHHOCTh, MOTOK, IUPKYJSIMUS, CUJIOBBIC JIMHUM BEKTOPHOro mojs. Cyneprno3uius MOJeH,
3aps/ibl, 3aKOH COXPAaHEHHUs 3aps/i0B.

B3anmopaeincTere HEMOABUKHBIX U ABUKYILIMXCS 3apsaa0B, PU3NYECKUN CMBICI MATHUTHOTO I1OJISA.
[Tone Toueunoro 3apsna (3akoH Kynona) u cuctemsl 3apsioB. [Tose qumnosis. D1eKTpocTaTuuecKoe moje
MOJIEKYJIBl U XUMHUYeckue peaknuu. MHTerpanpHas Gopma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHue MakcBemna). BeiBon ¢opMyn s HampspKEHHOCTH  AJIEKTPOCTATUYECKUX — TMOJeH
3apsDKEHHOTO MPSIMOTO  MPOBOJA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mepememieHus 3apsaa B
3JEKTPOCTATUYECKOM I10JIE, MOHATHE NoTeHInana. Bropoe ypaBHeHne MakcBesuia uist 371€KTPOCTATUKN
B HMHTErpalibHON (opme. DNeKTpudeckass €MKOCTh OJHOTO MPOBOAHHMKA W JIBYX MPOBOJIHHUKOB,
KOHJIEHCATOPbI, paboTa Mo 3apsAaKe KOHACHCATOPOB. DHEPrus ANEKTPOCTATUYECKOT0 MoJs. M3meHneHune
HaIpPSHKEHHOCTH 3JIEKTPUYECKOTO IO MPU BBEACHUU JUAJICKTPUKA, MOJISIPU3YEMOCTh JUAICKTPUKA,
JTURJIEKTPUYECKash MPOHULIAEMOCTh. V3MEHEHNE TUAIEKTPUYECKON MPOHUIAEMOCTH NP XUMUYECKHUX
peaKkIMsIX ¥ MCIOJIb30BaHUE 3TOro 3 deKTa. DIEKTpUIecKoe moie B npoBoaHuKax. [lonsarue o Toke
MIPOBOJIMMOCTH, BEKTOP TOKa M cuiia Toka, nuddepennunansuas popma 3akona Oma. [lepBoe mpaBuiio
Kupxroda. [IpuunHa mosBIeHUS AJIEKTPUIECKOTO TOKA B MPOBOJHUKE, (PU3MUECKUN CMBICT TOHATHUS
CTOPOHHUX J3JIeKTpuueckux cwui. BeiBog 3akona Oma mist Bcewt menu. Bropoe mpaBuno Kupxroda.
MarautHoe TMoJie TPSMOTO TOKa, OOBSICHEHHWE €ro TOSIBJICHHS Ha OCHOBAHWUU PEISTHBUCTCKUX
npeacrapieHui. THTerpaibHbie ypaBHeHHs: MakcBesuia AJ1si TOCTOSTHHBIX MarHUTHBIX TTosiel. [Ipumepsl
BBIUMUCIICHUSI  HAaNpsOKEHHOCTEH  MarHuroctarnyeckux mnojieil. 3akoH  buo-Casapa-Jlamnaca.
B3aumogpeiicTBue moseit u 3apsanoB (TokoB). @opmyia JIopeHna ais CHiibl, ASMCTBYIOIICH Ha 3apsl CO
CTOPOHBI 3JIEKTPUUECKOTO U MArHUTHOro mojeil. [lpuHiun neicTBHUst Macc-CIEKTPOMETPOB M UX
MpPUMEHEHUsST B XUMUU. VIHIYKIMOHHBIE SIBIEHUS, TpaHChOpMaTophl, (U3MYECKHUE MNPUHIUIBl UX
neiictBus. Okcrparoku. IlosnHas cucrtema MHTErpanbHbIX ypaBHeHUM MakcBemia. CMBICT 4JIEHOB
CUCTEMBI ypaBHEHUI MakcBellia, ONUCHIBAIOIINX SIBJICHUS, CBI3AHHBIE C U3MEHEHUSIMU JIEKTPUUECKUX
Y MarHUTHBIX BEJIMYUH BO BpeMEHH. B3auMOCBA3b 3JEKTPUUYECKUX U MArHUTHBIX NMEPEMEHHBIX MOJIEH,
3JIEKTPOMAarHuTHOE MoJje u u3iydenue. [lons apmwxymmxcs 3apsaoB. M3mydeHne 3neKTpoOMarHuTHOTO
OJIsI HEPAaBHOMEPHO ABMXKYIIUMCs 3apsiioM. «llapagokey atoma.

Pa3znea 3. OnTuka u aroMHast pU3UKa

DJIEKTPOMATHUTHOE U3JIyYeHHUEe H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHJIE DJIEKTPOMATHUTHOW BOJIHBL.
[TonepedHOCTh 3JEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenusd. lllkana snekTpoMarHuTHBIX BoJH. CrOCOOBI Te€HEpali U UCTIOJIb30BaHNUE B
HayKe U TEXHUKE BOJIH PA3IMYHBIX YaCTOT.

SBnenus, onmyuchIBaeMble BOJHOBOW Teopuel cBeta. MHTepdepeHIns cBeTa, yCIOBUS TOSBICHUS
CTaTHYECKON WHTEpPPEPEHIIMOHHON KapTUHBI, WHTEPPEPEHIUs MpU pa3fciieHud (QpPOHTA BOJHBI,
MIPOCBETJIICHUE ONTHKHU, UHTEephepoMeTpbl U UX ucnoib3oBaHue. dypbe-cnexkrpomerpsl. [lonsaTue o
ronorpadun. udpakuus, mudpakuus Ha menn. DoKyCHpOBKa AIEKTPOMATHUTHBIX BOJH U CBS3b
pasMmepa IU(PAKIMOHHOTO TMSATHA C pasmepamMu  peduiekTopoB. (OCOOECHHOCTH OpraHU3aIUU
PanMOIOKAIIMOHHOM CIIy>KOBbI. YCIIOBHUS TMEpexofa OT BOJHOBOW ONTHKH K T'€OMETPHUYECKOW. 3OHBI
®penens, 30HHas mactuaka dpenens kak Goxycupyronuid anemMeHT. udpakionnas pemieTka Kak
JTUCTICPTUPYIOIIasi CUCTeMa. AHAlU3 COCTaBa CBETA IO JUIMHAM BOJH. PEHTreHoBckasi AuQpakims,
nmoHsiTHe 00 0OpaTHBIX AU(PAKIMOHHBIX 33a/1adyaX, PEHTTCHOCTPYKTYPHBIN aHAJIU3 M €r0 0COOCHHOCTH
NPUMEHUTEIBHO K OHonoruyeckum obObekram. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakimoHHBIN TIpeIes pa3peliare CltocCOOHOCTH ONTUISCKUX TPHOOPOB.



CBeT ¥ BelIecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3JeliCHNE YHEPTUH Ha TpaHuIle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOACWCTBUS CBETa U BemiecTBa. Jlucnepcus, Ki1acCu4eckoe 00bsICHEHHE
3aBUCHMOCTH KOd3((uUIeHTa NpeNOMIICHUSI CBETa OT JUIMHBI BOJHBI MNMAJAIONIETo CBeTa. SIBieHHe
JIBOWHOTO JIy4enpeIOMIICHUS, TIOJSIpU3alisl cBeTa KpuctaiiaMu. [lonspu3oBaHHBIN CBET, ONITHYECKAs
aKTHBHOCTb, CaXapoOMETpHs, WCIOIb30BaHUE SBJICHHUS BpAIICHHUSA IIIOCKOCTH TIOJISPHU3ALNH B
MoJeKyJsipHOM Ononorun. @oroaddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHuid, 00bSICHUMBIX €
KBAaHTOBOW TOYKH 3pPEHHS, MHUKPOCKOITMYECKOE M MaKPOCKOIIMYECKOe B OMNTHKE. J[BOMCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOICHHUS CBETA, MOHATHE O HETMHEHHBIX 3(h(ekrax. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKIIMU CHEKTPO(OTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBHCHMOCTh OCBEIIEHHOCTH OT BHIA
OCBETHUTEIIEH.

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

OcoOeHHOCTH TOBEJCHUS MUKPOUYacTHI. [IpUHIUOBI OMUCAHWS TOBEICHUS MHKPOYACTHIIL,
BOJTHOBas (DYHKIIMS, COOTHOIIECHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Iloctynater bBopa.
VYpauenue llpeaunrepa (BpeMeHHOE U CTAlIMOHAPHOE), PU3NUECKUI CMBICI BXOASIINX B HETO YJICHOB.
Pemrenne crannonapHoro ypaBHeHus lllpenunrepa mjig 4acTUIbI B OZTHOMEPHOM MOTEHIMAIBHOM
SIIIUKE W YaCTULbI HA OKPYKHOCTU. YCIIOBHUS TOSIBJICHHUS KBAaHTOBBIX SIBJICHHMU. BnusiHue maccwl u
o0acTy JIoKalnu3auy 4acTull. /J[BymepHas moTeHIMalbHas siMa, BRIPOXKICHHE KBAaHTOBBIX COCTOSIHUN
U cHsITHE BbIpoxkieHus. [loTeHnanpHas siMma KOHEYHO! TITyOMHBI M BIUSIHUE €€ TITyOUHBI U IIUPUHBI Ha
YPOBHHU SHEPTUM YaCTHUIbl. BO3MOXKHOCThH JIOKaTU3allMM YacTUIbl B MpOCTpaHCTBE. TyHHEIbHBIN
sddekr. 3anonHenue ypoBHed M npuHuun [laynu, mosiHast SHEPrusi COBOKYIHOCTH 3JIEKTPOHOB B
KBaHTOBOM CHUCTEME. YPOBHM OHEPrMM B aTOME BOAOPOAA, IMEPEXOJbl MEXIY YPOBHIMHU.
NHauBUyaTbHOCTh CIEKTPOB aTOMOB W 3MHUCCHOHHBIM CHEKTpaJdbHbIM aHaiau3. Meramiudyeckas
MOJIENIb MOJIEKYJIbl U OOBSICHEHHE KOpPpeNSUH IBETHOCTH BemecTBa M 3(pdekra conpsKeHus
XUMHUYECKHX CBsi3ed B Mojekynax. HopMmanbHas M MHBEpCHas 3aCEIE€HHOCTh KBAHTOBBIX COCTOSHUM.
[Tornomenune, CHOHTaHHOE W BbIHYXJIeHHOe wu3nydeHus. Koadduuumentsr Diinmreiina. @opmyna
[Inanka. Ycunenue cBera pu NpOX0KIEHUN YEpE3 MHBEPCHO 3aceleHHyto cpeny. [lonarue o nazepax.

duszuyeckas IpUPOJa XUMUUECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuansanys, OObSCHEHHWE MNPUYMH TNOSIBICHUS MPOCTPAHCTBEHHBIX (QopM Monekyin. [IpuHinun
MaKCHMaJbHOTO MEepPEeKphIBaHUs. BHyTpeHHEee BpallleHHEe B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
peakuusax. J[BHKeHHE 4acTHUIl B MHOTOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CuMMeTpusi MOJIEKYT | MOSIBIICHUE MPaBUI 0TOOpA.

@DOTOXMMUYECKUE PEAKIUM M OCOOCHHOCTH TMOTEHIHUANbHBIX TMOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX 3JICKTPOHHBIX COCTOSHUI B MoJjekynax. Pacman monexkyn mpu GoTOBO30YKICHUSX.
dusnueckas mpupona GoTocHHTE3a. TpaHCHOpPT IHEpruu npu (HoTocuHTE3e. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIOJHEHHBbIE 30HBI. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUAIEKTPUKUA. OCOOEHHOCTH MPOBOAMMOCTH B MOJTYIMPOBOAHUKAX.

Snepnas puzuka

Cucremarrika 3J€MEHTapHbIX YacTULl. 3aKOHbI B3aUMONPEBPAILECHUN YACTHL, SIACPHBIE PEaKLINH,
nedext maccol. CTpoeHue sizep, sIepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAS U
HCKYCCTBEHHAs PaguOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnaja. [IpuHIMIBL
paMOaKTUBALIMOHHOTO aHanu3a. «MeueHble» aToMbl B Owojoruu. [lyTH HCMONB30BaHUS SIECPHON
SHEPTUH.

dusnyecKass KAPTUHA MUPa

[lonatue o0 »HBomonM B (U3MKE, OWOJIOTMM M JAPYrHX Haykax. IIpOoTHBOMOIOXKHOCTDH
HaIPaBICHHOCTEH 3TUX IBOJIOIMOHHBIX MporieccoB. [1yTr mpeomoneHus MpOTHBOPEUHSI.

Bpewms B kinaccnueckom mupe. Pons neproandeckux U HemepruoAMYECKUX MPUPOIHBIX MPOLIECCOB
B (OPMHPOBAHWHU TIOHATUS BpEMEHH. VIHBapHMAaHTHOCTh MPOCTEHIINX (PHU3HMUECKUX 3aKOHOB
OTHOCHTEIILHO CMEHBI 3HaKa BpeMeHHU. HepaBHOBECHbIE NMPOLIECCH B CI0KHBIX CUCTEMAaX M MOSBJICHUE
CTpenbl BpeMeHH. Poib ciaydailHbIX (akTopoB B (OPMHUpPOBAHHMH CTpenbl BpeMeHH. Dimykryamww,
MOSIBICHME CAMOOPTaHU3allMM B  OTKPBITHIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockormueckuit d¢dexr. Ponp Oudypkamuii. [loBemeHue SHTPONMH B OTKPBITBIX CHCTEMaXx.
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[IpuHIIUTT TOTIOTHUTEILHOCTH M €T0 BCEOOIIHOCTh. Vcronp30BaHne MoJienei siBJeHU U 0ObEKTOB B
mpolecce MO3HaHMs KaK CIeACTBHE MPUHIUIA JONoTHUTENbHOCTH. OOpaTHbIe 3a7a9, CyOhEKTUBHBIH
¢daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMNA J0Ka3aTeIbHOCTH B Hayke. llpuHuumn
COOTBETCTBHSI, HAOI0OaeMble U HEHAOII0JaeMble BETMYUHBI B pu3uke. TpeboBaHus K GOPMUPOBAHUIO
¢buzmueckux Teopuil. PacmupeHHoe TOHMMaHWe TpHHIMNA aerepmMuHu3Ma. CrydailHoe U
3aKOHOMEPHOE B MPHUPOJIE U MPEAEIIbl TPUMEHUMOCTH HAy4YHOTO MporHo3a. Hay4yHslil mporuo3 B Hayke
00 obmecTBe. Pusnka u kubepHerruka. Crensmue CHCTEMBI U yIIpaBJIeHHUE.

4.2. Cogepxanue JeKuui

n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas

IIOArOTOBKA

DBoIIOLIMS M COBPEMEHHBIE MojeH (pusnueckord KapTuHbl Mupa. CoBpeMeHHas
bu3MKa Kak KyJabTypa HAOMIOIEHUA, MOJEIMPOBAHUS, SKCIEPUMEHTATHHOTO
UCCJIENOBAHNS U KOJUYECTBEHHOTO NPOTHO3UPOBAHUS SBJICHUM Npupoibl. Poib
GU3MKM B PAa3BUTHM TEXHUKH W arpoNpOMBINIJICHHOTO MPOW3BOACTBA. Bkian
pPOCCHIICKMX yueHBIX B pa3BuTue ¢u3uku. KuHemarnmka maTepHaabHONW TOYKH.
KoopaunatHelii Meton omnucaHus JBHKeHUM. KuHemMaThueckoe ypaBHEHUE
JOBUXXCHUA U OHPGIICJISIGMBIG 110 HeMy KHMHEMAaTUYCCKUEC XapaKTepI/ICTI/IKI/I.

_.|_

BekTopHbIii crmoco0 omucaHus NBM)KCHHH. BeKTopbl mepemerieHusi, CKOpOCTH,
YCKOpEHUs. YTJIOBBIE XapaKTEPUCTUKH JBMKEHHUS I10 OKPYXHOCTU. DJIEMEHTBHI
pensTUBUCTCKONW MexaHukH. [locTynaTsl cnenuanabHON TEOPUH OTHOCUTEIBHOCTH.
[IpeobpazoBanus Jlopenna. Crnoxenne ckopocteil. OTHOCUTENBHOCTH JITHHBI
OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlvHamuKa mMarepuasbHOW TOYKH M MOCTYINATEIBHOTO JBHKEHHUS TBEPIOIO TEJA.
[Ipuniun otHOcuTenbHOCTH. 3akoHbl Hprorona. Bunbl cwi.  J{uHamuka
BpallaTeIbHOTO ABMKEHUSI. MOMEHT CUJibl. MOMEHT UHEPIMH. 3aKOHBI COXPAHEHUS
MMIyJibca U MOMEHTAa uMMyJibca. MHepuHranbHble U HEUHEPIMAIbHBIE CUCTEMBbI
otrcuéra. CHJIbl HHEPLIMH MPU PA3TUYHBIX BUJAX JIBIKCHHUS.

Pabora, MomHOCTh u 3Heprus. MexaHuuyeckas padboTa U MOIIHOCTb IPHU
MOCTYNATCIIbHOM U BpallaTCJIbHOM ABUKCHUSAX. Kunertnueckas SHEPTrHUd U TCOpEMa
0 KUHETUYECKOU SHEPTUH.

KOHCCpBaTI/IBHBIG CWJIbl U TNOTCHLUAJIbHAsA SHCPTUA. HpI/IMepBI HNOTCHIHUAJIbHBIX
nosiel. 3aKOH COXPaHEHUs SHEPTUHU B MEXAHHKE.

Mexanndeckue koyebanus. Kunemarrnka rapMoHnyeckux kosiebanuii. CroxxeHue
KoJIeOaHUH. AKYCTHYECKUE PE30HATOPBI.

JunamMuka rapMoHMYeckux —KojeOanuwii. uddepeHumnanbHoe  ypaBHEHUE
KoJieOaHui. 3aTyxarolue U BEIHYKICHHbIE KoJleOanusi. MexaHHuecKuil pe3oHaHcC.
MasTHHKWH.

Mexanudeckue BoJIHBI. BomHOBOoe ypaBHeHue. Bumel BomH. HMuTepdepenmus,
Judpakius ¥ gucrnepcus BojiH. BoiHbl u nHGopmanys.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. MpaeanbHbId ras.
OcHoBHoe ypaBHeHre MKT u ypaBHeHHE COCTOSTHUS UJICATBHOTO Ta3a.

ArperatHbie cocTOosTHUS U (ha30BbIe Tiepexoabl. Peanbabie ra3pl. CKMKEHUE Ta30B.
OcobenHoctn  kuakoro  coctosiHus.  CrpoeHwe  KpuctamwioB. JledexTs
KPUCTAJJIMYECKOTo cTpoeHHs. [I[pouHOCTh U MIIACTUYHOCTb.

SBnenuss mnepenoca. Juddysus, TEmIonpoBOIHOCTE M BHYTPEHHEE TpPEHHE.
MonekynsapHO-KMHETUYECKask TEOPUs SBJICHUI MepeHoca.
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas

IIOATrOTOBKA

10.

OcHOBBI TEpMOJUHAMUKHU. BHYTpEHHsI 3HEpTUs U IEPBOE HAa4ajI0 TEPMOINHAMUKH.
PaGota um Temmo€MKOCTh Ta3a TpPH pa3IMYHBIX Tporeccax. Bropoil 3akoH
TepMOI[I/IHaMI/IKI/I. TGHHOBBIG ABUTaTCJIN U XOJOAWJIIbHBIC MAllIMHBI. KHI[ TCIIJIOBBIX
JIBUTATEJIEN U CTATUCTUYECKUI CMBICT BTOPOTO 3aKOHA TepMoAruHaAMUKU. [loHsTHE
sHTponuu. [loHsATHE O TepMOAMHAMUKE HEOOpPATHMBIX MPOLECCOB M OTKPBITHIX
CHCTEM.

_.|_

11.

Onextpuueckuil 3apsa. BzaumopeilicTBue 3apsaoB. DNEKTPOCTATHUYECKOE IIOJIE.
Bekrop mHanpsok€éHHOcTH. Pacu€r smekTpoctatmueckux mosieil.  [loTenuman
JNIEKTpPOCTaTHYEeCKoro  moiyisi. PaGora mo  mepeMemeHuio  3apsaoB B
3JeKTpocTaThueckoM  moje.  lloreHmuman W rpagueHT — NOTEHLHANIA.
3KBI/IHOT€HI_II/IaHBHI>Ie IMOBCPXHOCTH.

12.

BemectBo B dnextpudeckoM mosie. IlosmspHble M HENOJSIPHBIE MOJIEKYJIBL.
[lonspusanus  IHUIJIEKTPUKOB. Bektop  cmemenusa.  IIpoBomHuku B
NMEKTPOCTATHYECKOM IOJI€. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHIEHCATODBI.

13.

[TocTosiHHBIN AMeKTpUUecKuid TOK. 3akoH Oma. DnekTpoaBrxkyias cuia. [Ipasuna
Kupxrodpa wu pacuérel onexkrpuueckux nemneil. Kiaccuueckas  Teopus
3JEKTpONpoBOHOCTA. BriBox 3akoHa Owma. Ilpupoma cBEpXIPOBOIUMOCTH.
Hocutenu  Toka B pa3iauyHbBIX  MPOBOAHMKAX.  ODJIEMEHTBl  TEOpPUU
anekTponpoBoaHocTH. IlomynpoBoguuku.  [lomynpoBOoAHHMKOBBIE — MPUOOPHI.
DOnemMeHThl (U3NYECKON dSIeKTpOHUKH. KOHTaKTHBIC SIBICHUS B MeTalUlax |
MOJTYNPOBOJIHUKAX. Y CIEXHW COBPEMEHHOUN MOJYINPOBOJHUKOBON KOMITBIOTEPHOM
TEeXHUKHU. buotoku u OnonHpopmMaTka.

14.

MaruutHoe nosne. BzaumoaencTBue 3JeKTPUYECKUX TOKOB. Pacu€Thl MarHUTHBIX
nosieii. 3akoH bruo-Casapa-Jlanaca. MarauTHsle cBoiicTBa BemecTBa. Jua-, mapa-
u ¢eppomarnetuku. Jlomensl. Depputbl. DIECKTPOMArHUTHBIC CeMapaTopbl B
arpouH)XeHepuu. JIeHCTBHE MAarHUTHOTO TIOJISI HA JJEKTPUYECKHW TOK U
JIBIDKYIIHECS 3apspkeHHble dacTuipl. Cuna Ammepa u cuia Jlopenmna. Dddexr
Xoua. DJIEeKTPOIBUTaTEIH.

15.

DNeKTpoMarHuTHas MHAyKIus. 3akoH Papanes u npaBwio JleHma. MexaHuszm
Bo3HUKHOBeHUsa OJIC wuHayknuu. I'eneparopsl rapmonndeckot JC wu
TpanchopmaTopbl. MHIYKTHBHOCTh IPOBOJHUKOB. DHEPTUsl MAarHUTHOTO TIOJIA.

16.

[lepemennsblii anexkTpuueckuii Tok. Llenu nepemennoro Toka. 3akoH Oma A nenemn
nepeMeHHOro Toka. llomHoe compoTuBiEHHE NEPEMEHHOMY TOKY. BekrTopHas
auarpamma. Pe3oHaHC B LIENsX NEpeEMEHHOI0 TOKA.

17.

DnekTpoMarHuTHoe mose. O6obmenue 3akoHa Mapases. 3akKoH MOJIHOTO ToKa. Tok
CMeUIeHUsl. JJEKTPOMAarHUTHBbIE BOJIHBL. YpaBHeHHs MakcBemna. Cucrema
ypaBHeHUW MakcBemna B nuddepeHnmanbHoi 1 uHTerpaibHol popmax. BekTop
VYmogsa-IloiinTunra. Jasnenue cBeta. ['apmonudeckuit ocumstop. CBoOonHbIE
JJIEKTPOMArHuTHhIE KoyieOaHUs. 3aTyXamollhe U BBIHYXKICHHbIE KOJEOaHUS.
Pe3onanc.

18.

I'enepanus, mnepenaya ©W  OPUEM  DJIEKTPOMATHUTHBIX  BOJIH.  OTKpBITHIN
KoJieOaTeIbHBIN KOHTYD. [Ipunuun paboThI paauonepenaTyuka u
panuonpuéMHuka. MoOnynsius M JETEKTUPOBAHHE BJIECKTPOMATHUTHBIX BOJIH.
Pagnonokanusa u teneBuaeHue. lllkana 3JI€KTpOMarHUTHBIX BOJH. PasnnuHbie
JTMATIa30Hbl YacTOT SJEKTPOMArHUTHBIX BOJIH, MX XapaKTEPHbIE OCOOCHHOCTH W
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas
MOITOTOBKA

TEXHUYECKHE  CpeacTBa  MX  nHoiydeHus.  Vcmonp3oBaHWEe — BUAMMBIX
yIbTpadrOJETOBBIX U IPYTUX U3IYYEHHUH B PACTEHHEBOJICTBE U )KUBOTHOBOJCTBE.

19.

DNEMEHTBI T€OMETPUUECKON ONTUKH. OCHOBBI FEOMETPUYECKON oNTHKU. DopMyIibl
Openens. [IpuHnum oGpaTUMOCTH CBETOBBIX Jydeld. [Ipubopsl reoMerpuueckoit
onTUKU. POTOMETPHUSL.

20.

DOnemeHTHl BONHOBOW onTuku. [lpunnun [roiirenca. MHTepdepeHnus cBera.
KorepeHTHOCT, M ONTHUYECKHI XOJ Jiydeil. YCIOBHS MakCUMymMa M MHHUMYMA.
Wnteppepomerpsl. Onementsl romorpaduu. udpakuus csera. I[lpuHnmmn
['tolirenca-Openens. Judpakumonnas pemeérka. Cnekrporpadus. udpakmus
PEHTT€HOBCKUX JIy4eH.

21.

B3aunmoneiicTBrue nznydeHus ¢ BemectBoM. [lonsipusanus cBeta npu OTpaKeHU 1
npenomiieHuu. JlBoliHoe JydernpenomiieHne. ONTHYECKM aKTUBHBIE BEIIECTBA.
Caxapumetpsl. MIckyccTBeHHasi aHM30TponuA U €€ ucnolib3oBanue. HopmanbHas u
aHoMaunbHas aucnepcus. TemnoBoe uzinydeHue. AOGCOMOTHO YE€pHOE TeI0. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®opmyma I[lnanka. Onrudeckas
nupomerpus. Potosdpdext. Buenrnuii, BHyTpeHHUI U BEeHTHIBHBINA (oT0d(hDEKT.
VpaBuenne DOiiHmTeliHa. [lpumenenue ¢orosnemenToB. Dddekr KommroHna.
JlromuHecHIeHTHOe  u3iIydeHHe. buomomunecueHuus. ®Dotobuonornyeckue
nporeccel.  DotocwHTe3. TepmMomuHaMMKa ©W  MeEXaHU3M  (OTOCHHTE3A.
buosHepreTuka.

22.

DJIeMEHTbl  KBAaHTOBOM  MexaHUKU. KopmycKynsipHO-BOJHOBOW  Ayaliu3M.
Hudpakuuss smekTpoHoB. COOTHOIIEHHS HEONpeAeNEHHOCTEH. YpaBHEHHE
[lIpenunrepa. AToM BOAOpOJA. DHEPreTMUYECKUe YpPOBHU artoma. l[loTeHuman
B030YxaeHus 1 nonuzanuu. [loctynatsl bopa. M3nmyueHue v moraomneHne SHEpruu.
BonoponononoOusie noHbl. CTPyKTypa CIOXHBIX aTOMOB. OJHEPreTHUYECKHE
YPOBHU B cl0XKHBIX aromax. Ilpunnun Ilaynn. Ontudeckue CEKTpbl U CIEKTPHI
PEHTTEHOBCKOIO W3IIy4EHHUS. [lepnonnueckas cucremMa 3JIEMEHTOB
J.M1.Menneneena.

Hroro

58

10%

4.3. Conep:xanue JJad0OPATOPHBIX 3aHATHIH

n/a

HaunmenoBaHue 1a00paTOpHBIX 3aHIATUI

Kon-Bo

JacoB

IIpakTuueckas

IIOArOTOBKa

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

OmnpeneneHne MOMEHTa nHepIuu MasTHuka O6epOeka

OmnpepeneHre MOMEHTA HHEPIIUH METOJJOM KPYTHIIBHBIX KOJIeOaHH

W3yuenne konebaHuii MaTEMaTHYECKOTO MasiTHUKA M OMPEICIICHNUE YCKOPEHHS
CBOOOIHOTO IAACHUS

|+

V3ydyeHne rapMOHHMUECKHUX KOJIeOaHUI ¢ MOMOIIBIO TPY)KMHHOTO MasiTHUKA

+

V3yueHne 3aTyxaronmx KojaeOaHuil Ipy BHYTPEHHEM TPEHUH

_|_

NN N B~ (W

OnpeneneHue BA3KOCTH KUAKOCTH 110 Metony CTokca

NN D (NN
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S s
Ne . 22| g §
i HaumeHnoBanue 1a60paTOpHBIX 3aHITUN E g E E
S o
= =
3 Omnpenenenue ATUHBI CBOOOAHOTO Mpodera MoIeKyn u ko3ddurnenra ) +
BHYTPEHHETO TPEHUS BO31yXa
9 | UccnenoBaHue 31EKTPOCTATUYECKOTO MO 2 +
10 | M3mepenune EMKOCTH KOHJIEHCATOpA 2 +
11 | VI3mepeHue conpoTUBIIEHUS] IPOBOAHUKOB METOIOM MOCTa Y UTCTOHA 2 +
12 | M3yyenue nienu nMoCcTOSSHHOTO TOKa 2 +
13 | U3mepenne ropu30HTaIBHONW COCTABJISIONIEH MAarHUTHOTO TOJISE 3eMJIN 2 +
14 N3yuenue 1ienu nepeMeHHOro ToKa U onpeieJIeHue MHAYKTUBHOCTH KaTYIIKU ) +
15 N3ydenne nudpakiinu cBeTa U onpeaesieHue ITHHBI CBETOBOM BOJIHBI IPU ) +
MOMOUTH TU(PAKIMOHHON PeIIETKU
16 | Ilony4yeHue U aHaJIU3 NOJISIPU30BAHHOIO CBETA 2
17 N3yuenune BpanieHus MI0CKOCTH MOJISPU3ALNNA CBETA ONTUYECKNA aKTUBHBIMU ) +
BEILIECTBAMU
18 | M3yueHue onTHYEeCKUX MUPOMETPOB 2 +
19 | M3yuenne 3akoHOB BHelIHero ¢poro3ddexra 2 +
20 | AHanu3 crieKTpa U3Jy4eHUs ra30pa3psIHON JaMITbl 2 +
21 | AHanu3 cnekTpa U3y4eHus JJaMIbl HAKaJIUBaHUS 2 +
Hroro 44 | 20%
4.4. Conep:xkaHne NPAKTHYECKUX 3aHATHI
g g
Ne . 2z ¢ :
- HanMeHOBaHME NPaKTUYECKUX 3aHATHU S8 |8 S
=
1 Kunemartuka 4 +
2 Junamuka 4 +
3 3aKOHbBI COXPaHEHUSI 6 +
4 Mexannuyeckue KoneOaHusl 1 BOJIHBI 6 +
5 DJIeMEHTHl MOJIEKYJISIPHOW U CTaTUCTUYECKON (PH3HKHU 4 +
6 DJIEMEHTHI TEPMOJANHAMUKHU 4 +
7 DIEKTpOCTaTHKA 6 +
8 ITocTOSIHHBIN TOK, JIEKTPUYECKUE LETH U MaTEpUaJIbI. 6 +
9 ITocTostHHOE MarHUTHOE TOJIE 4 +
10 DJIeKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBL. 6 +
11 ['eomeTpuyeckas ¥ BOJHOBASI ONTHKA 2 +
12 KBanroBas ontuka 2 +
13 DJIEMEHTHI KBAHTOBOW MEXaHUKH M aTOMHON (DU3UKH 4 +
14 ATOMHOE PO U AJIEMEHTAPHBIE YaCTULIbI 2 +
Hroro 60 | 20%
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4.5. Buabl v coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommXxcst

4.5.1. Buasl caMOCTOATENBbHOM paboThl 00yJaroINXCs

Bunbl camocToaTensHONH paboThl 00yJarOmuXCst KonnuectBo wacoB
[ToaroroBka K MpakKTUYECKUM 3aHITUSAM 42
[TonroroBka Kk 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 34

71a00paTOpHBIX paboOT

CaMocCTOATEIbHOE N3YYEHHUE OTIEIbHBIX TEM U 44

BOIIPOCOB

ITogroroBka kK IpOMEKYTOUYHOM aTTECTALUU 15

Hroro 135

4.5.2. ConepaHue caMOCTOSTEIbHON pabOThl 00YJarOIUXCs

No Kou-Bo
HaumeHnoBanue TeM 1 BOIpOCOB

T/T1 4acoB

1. Kunematuka. 3amauu OaZINCTUKU, HABEACHHS Ha IEib, ]
ONTUMU3ALMH JIBHXKCHHSI, UX TPUMEHEHUE B arPOMHKEHEPHUH.

2. Jlunamuka. PeaktuBHOE ABMKeHUe. J[BmokeHHME HEOCCHBIX Tell. ]
ITonétel B KOcMOC. Y CTOMYMBOCTD IBMKEHUA. [ HPOCKOIIHI.

3. 3akoHbl coxpaHeHus. llepemaya MOIIHOCTH B MEXaHHYECKHX
cucreMax. IIpobGrema Oe3zomopHoro aBwxeHus. [Ipobrema 8
BEYHOTO JBUTATEJIs IEPBOrO POJaA.

4. Mexanudeckue KojieOaHUsT W BONHBL. Pacu€T KOHKpPETHBIX
COCTOSTHUH U ompeieNieHne COOCTBEHHBIX YaCTOT KOJIEOATETbHBIX 8
CHUCTEM

5. DNEeMEHThl  MONEKYSIPHOM ¥ CTaTUCTUYECKOW  (PU3UKH.
OCco0EHHOCTH KHUAKOTO COCTOSTHUS. [ToBepXHOCTHOE HATSKEHHE, 8
cMauyuBaHue, Kamuisapel. [louBeHHas Biiara ¥ MOJIMB PACTEHUH.

6. OnemMeHTsl TepMOAMHAMHMKHU. TeruioBas »HepreTMka u €€
9KOJIOTHYSCKUH acmneKT. Temnonu30isIusa, METOAbl SKOHOMUH 10
TeruIa.

7. OnektpoctaTuka. CTaTHYECKOE 3JIEKTPUYECTBO. DJICKTpHU3AIUS 12
Ten. JIBWKeHue 3apsyKEHHBIX YaCTUIl B DJIEKTPUUECKHUX TMOJISX.
AHaJOTUU MEXAY OHJIEKTPOCTATHUYECKUM M TPaBUTAIMOHHBIM
TTOJISIMU.
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Ne Koin-Bo
HaumeHnoBanue Tem 1 BOIpOCOB
/T 4acoB

8. IToCTOSIHHBIM ~ TOK, SJIEKTPUYECKHE UENH W  MaTepHabl. 12
DNIEKTPUYECKUN TOK B XKUIKOCTAX M razax. KOopoHHBIH pa3psii.
DNeKTPOUITBTPHI.

9. IlocrosnHoe  marHuTHOE moJie. [lOCTOSIHHBIE ~ MArHUTHI. 12
MarnutHoe monie 3emiu. JIBH)KEHHME 3apsyKEHHBIX 4YacTHI[ B
MarHUTHBIX MOJISIX. Macc-CneKTpoOMETpHs.

10. | DnexTpomMarHuTHBIC KOJeOaHus W BOJHBEI. M300pereHue paamo. 8
Ilepenqaua  curnamoB.  PaaMocBsizb M paauosiOKaIusl.
MuUKpPOBOTHOBASI TEXHHKA.

11. | I'eomeTpuueckas v BOIHOBas onTuKa. ONTHYECKHE H300PaKESHHUS. 10
Mexanusm 3peHus, AedexTsl 3peHus. Onruueckue SBICHUS B
aTtMocdepe.

12. | KantoBass  ¢u3mka.  DJIEeMEHTHI  KBAaHTOBOM  OMNTHKH. 10
JlromuHecneHuMs. BBIHYXKJIEHHOE  M3JIy4YE€HUE U ONTHYECKHE
KBaHTOBbIE TeHeparopbl. Dotonsl. OmbiT bére, >ddekt
Komnrona.

13. | ®usuka aroma U AMEMEHTHI (U3UKUA TBEPAOTO Teia. DIEMEHTHI 10
KBAaHTOBOW MexaHUKW. IlocTaHOBKa 3agady O  JIBH)KEHUHU
MukpouacTuil. Omneparopbl (usndyeckux BenuuuH. KBaHTOBBIE
COCTOSIHHMSL.

14. | Slnepnas ¢usuka. ATOMHOE SIPO M DBJIECMEHTAPHBIC YACTHUIIBI. 7
Honuzupyromue W3JIydeHHs] M OLEHKa HX JEWCTBUS Ha
MaTepuanbl M JKHBBIE OpraHu3Mbl. MeToabl HU3MepeHus
WHTEHCUBHOCTH MOHU3MPYIOIUX U3JIydeHUN. EcTecTBeHHBIN
paauanuoOHHBIN (OH.

15. | CoBpemennas pusnueckas kaptuHa Mupa. Poib ¢pusuku B 4
pPa3BUTUU TEXHUKHU U arpOMPOMBIIUIEHHOTO MPOU3BOJICTBA.
Hroro 135

5. YueOHO-MeTOAUYeCKOE o0eceYeHrne CaMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS
0 JUCIUILJINHE

YyebHO-MeToanUecKue pazpaboTku umetores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpaneckuii 'AY:

1. MonekynspHas ¢u3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : y4ed. mocodue ajis
CaMOCTOSITENTLHON pabOThI CTYJACHTOB OYHOW W 3a04HON (hopmbl oOyueHusi [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pactutenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHOoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, UHctutyt arpounkenepuu ; coct. E. M. bacapeiruna. - Yensbunck: FOxHO-
VYpaneckui 'AY, 2019. - 47 c¢. : Tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUECKOM MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENTLHON pa0OThI CTYJACHTOB OYHOW W 3a04HON (hopmbl oOyueHusi [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
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KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyT arpounkenepuu ; coct. E. M. bacapeiruna. - Yensbunck: FOxHo-
VYpaneckui I'AY, 2019. - 99 c. : wun., tabn. - bubmwmorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

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

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

6. @oH1 OLIEHOYHBIX CPEACTB VISl IPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTAlMH 00y4YAIOIIMXCS MO TN CHUIIHHE

J7isl yCTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatonuxcs TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJS YCIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTeCTaIlM 00yUYaIOMmUXCs M0 JucuUIuInHe. DOHJ] OIICHOUHBIX CPEACTB MPEACTaBICH
B [Ipunoxxenuu.

7. OCHOBHAS ¥ JONOJIHUTEIbHAs YUeOHasl JIUTEPaTypa, HeoOXoAuMasi 1JIs1 OCBOEHMSI
AUCUHMUILINHBI

OcHoBHas U AONOJHHUTEIbHAs yueOHas muTepatypa umeercs B Hayunoit Oubnmoreke U
3NeKTpOHHOU HH(popMarmoHHo-00pazoBateapHOM cpeae DT'BOY BO H0xHo-Ypansckuii [AY.
OcHoBHas1 IMTEpaTypa

1.1.  T'pabosckuii P.U. Kypc dusuku [DnekrponHsIi pecypce]: yueb. mocodue / P.U. ['paboBckuit
- Mocksa: Jlanp, 2012 - 608 c. - Jloctyn k monHoMy Tekcty ¢ caiita OBbC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3178.

1.2.  Heanos, U. B. COopHuK 3a1a4 110 Kypcy OCHOBBI (hr3uKH U OHodu3uku : yueOHoe nocoodue / M. B.
WBanoB. — 2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Texkcr: oaexktponHblit// JlaHe: 9nekTpoHHO-OMONHMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/168419.

1.3. JluBenne H.M. Kypc ¢usuxu [DnekrponHsiii pecypc|: yueOnuk / H.M. JluBenmeB -
Mocksa: Jlans, 2012 - 672 c. - Jloctyn k nonHomy Tekcty ¢ caita OBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=2780.

1.4. CagenbeB 1. B. COopHUK BOIPOCOB | 331a4 MO 00mIel ¢pusnke [ DIEeKTpOHHBIN pecypc] /
CasenbeB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - JlocTyn K MOJTHOMY TEKCTY C
caiira ObC Jlans: https://e.Janbook.com/book/125441.

JonoJiHUTE/IbHAA JTUTEPATYypa

1.5. Heanos, . B. OcHoBbI pusuku u Onodusuku: yaednoe nmocooue/ M. B. IBaHoB. — 2-¢ u3f., ucmp.,
non. — Cankr-Ilerepoypr : Jlams, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — TekcrT:
3IIEKTPOHHBIH// Jlans: 3NEKTPOHHO-0MONMNOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168418.

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

1.7.  Kanamnukos H. I1. I[Ipaktukym o pemeHuro 3aaad mo ooduemy kypcy ¢pusuku. Konedanus
n BosHbL. Ontka [Onektponssii pecypc]: / KamammukoB H.II., KoxkeBnumkoB H.M.,
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Kotsipno T.B., Cnupun I'.I'. - Mocksa: Jlans, 2013 - JlocTyn K mOJIHOMY TEKCTY C caiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=38839.

1.8.  Kanammwmkos H. I1. TlpakTukym mo pemieHuro 3amad mo obdmemMy Kypcy ¢buzuku. OCHOBBI
KBaHTOBOM (u3uku. CTpoeHHe BemecTBa. ATOMHas W siiepHas ¢U3UKa [DICKTPOHHBIN
pecypce]: / Kamamnukos H.II., Koxxesaukos H.M., Koteipsio T.B., Criupun I'.I'. - Mocksa:
Jlans", 2014 - Jloctym k moinHoMy Tekcty ¢ caita OBC  Jlans:
http://e.lanbook.com/books/element.php?pll 1d=49468

1.9. KanamnukoB H.I1. ®usuka. MHTEpHET - TecTUpoBaHWE 0a30BBIX 3HAHUN [DNEKTPOHHBIN
pecypce]: / H.II. Kanamaunkos, H.M. KoxxeBaukoB - Mockga: JIanb, 2009 - 150 c. - JlocTym k
I0JIHOMY TeKCTY ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.

1.10. COopnuk 3anau no ¢pusuke [DnekrponHsiii pecypce]: / P. L. bezepxuss, H. H. 'opoxosckuii,
P. U. I'pa6osckwuit; [Tox pen. P. U. I'paboBckoro - Mocksa: Jlanp, 2012 - 128 ¢. - Jloctyn k
II0JIHOMY TeKCTY ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3899.

8. Pecypchbl HHGOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET», HE00OX0AUMBbIE
AJIs1 OCBOEHMSA THCIUILTHHBI

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

2. OBC «Jlanb» http://e.lanbook.com/

3. Yuuepcurerckas 6momuoreka ONLINE http://biblioclub.ru

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

9. MeToanuyecKue YKazaHusd 1Js oﬁyqammnxca 0 OCBOCHHMIO N CHMUITJIMHbI

Y4ebHo-MeToInuecKre pa3paboTku uMetorcest B Hayunoit  Oubmumoreke U AJIEKTPOHHOMN
nHpopMmanmonHo-o6pazoBatenbHOM cpene DI'BOY BO IO0xHo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uka U TEPMOJUHAMUKA [DIEKTPOHHBIN pecypc]: y4ued. mocobue ams
CaMOCTOATEIIbHOW 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 DOkcrulyatamus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHEe cpencTsa] / KOxHo-
VYpaneckuii I'AY, UnacturyT arpoumnxkeHepuw; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuit 'AY, 2019. - 47 c.: Ttabn. - bubmumorp.: c. 47 (5 nHa3B.). Pexum pnocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKkre OCHOBHI KIIACCHYECKON MEXaHUKH [DNeKTpOHHBIN pecypc]: yued. mocodue st
CaMOCTOATEIIbHOW PabOThI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IIponykTel nutanus u3
pactutenbHOro  Cchipbsi, 23.03.03 DOkcrulyaramus —TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECcKHEe cpencTsa] / KOxHo-
VYpaneckuii I'AY, UnacturyT arpouwnxkeHepuw; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuii TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Has.). Pexum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

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

4. DNeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(p(eKThI [ DIeKTpOHHBIN pecypc]: yuel. mocodue
JUTSI CAMOCTOSATEIIbLHON PaboThI CTYJIEHTOB OYHOM U 3a04. opmbl 00yueHus / FOxuo-Ypansckuii [AY,

18



HNucturyT arpounkenepun; coct. E. M. bacapeirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - Jloctym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

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

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBII MPAKTUKYM IS CTYI€HTOB OYHOM U 3204HOM (OpMBI 00yUueHHs [HanpaBIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnexTposrnepretka u 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIINH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, Uactutyt arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u joi. - Yensounck: KOxHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C nput. - bubnauorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHue yCKOPEHHS CHIIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUs Ui CaMOCTOATENbHON pPabOThl CTYIEHTOB
OYHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl NmUTaHUS M3 PACTUTEINBHOIO CHIPHS,
23.03.03 DOkcrutyaTauudsi 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
'AY, 2021. - 10 c.: un., Tabn. - bubmmorp.: c. 10 (8 Ha3B.). - TeKcT: ANEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

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

9. JIabopatopHnasi padora Ne3. OmpeneneHrne MOMEHTAa MHEPILUU Tella METOJOM KPYTHIIbHBIX
KOJIeOaHUH : METONMYECKHE YKa3aHUs UJIi CAaMOCTOATEIbHON PabOThl CTYJACHTOB OYHOW M 3a0YHOM
¢dopm oOydyenus [Hampamienuii 35.03.06 Arpoumxenepus, 13.03.02 DnexkrposHepretuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHHUs U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmryaramus
TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJIOTHYeCKUe cpencta] / cocraBurenu: E. M. bacapeiruna, H0. A. Hukumwus ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit AV, 2021. - 9
C.: WI., Ta0J1. - bubmmorp.: ¢. 9 (8 Ha3B.). - TEKCT : NIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHass pabGora Ne4. H3ydeHue TrapMOHHMYECKOTO KOJICOAHHUS C TOMOIIBIO
NPYKHHHOTO MasiTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEILHON paboThl CTyJICHTOB OYHOH U
3a0uHOi (hopm 00yueHus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PACTUTENBHOTO ChIpbs, 23.03.03 Oxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIllMH W KOMIUIEKCOB, crennaibHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONOTHYeckue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukummun ;
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IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Ta0u. - bubmmorp.: c. 10 (8 Ha3B.). - TekcT: AMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopnast pabGora Ne5. HccnmemoBaHue 3aTyXarmImMX KOJCOAHHWIH: METOIUYECKUC
YKa3aHUs Il CAMOCTOSTENIbHOM pabOThl CTYACHTOB OYHOM M 3a04HON (opM 00ydeHus [HarnpaBiIeHUHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummnb; HOxHo-Ypansckuit ['AY, HWHcTuTyT
arpomxeHepud. - Yenssounck: FOxno-Ypansckuiit ['AY, 2021. - 10 c.: wn., Tabn. - bubmuorp.: c. 10 (8
Ha3B.). - TeKCT: NIEKTPOHHBIN. - Afpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabora Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKa MakcBema:
METOAMYECKUE YKa3aHUs Uil CAMOCTOSATEIBHOM paboThI CTYACHTOB OYHOM M 3a04HOM (opM 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 MaIluH W 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.: wn., Tabn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. Jlabopatopnas pabora Ne7. OmpeneneHue CKOpPOCTH HYIH C IOMOIIBIO KPYTHIBHO-
0aJUTMCTUYECKOTO MasiTHUKA: METOIMYECKUE YKA3aHUS JIJIsl CAMOCTOSITENIbHOM pabOThI CTYJIEHTOB OYHON
1 3a0uHOi popm oOyuenus [Hampasneruid 35.03.06 Arpounskenepus, 13.03.02 DnexkrposHepreTuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmryaramus
TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJIOTHYeCKue cpeactBa] / cocraBurenu: E. M. bacapeirmna, 0. A. Hukwumuh;
HOxHo-Ypanbckuit [AY, UactutyT arpomwxenepui. - Yensounck: KOxuno-Ypansckuii [AY, 2021. - 10
C.: WI., Ta0i. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TeKcT: ANEKTPOHHBIN. - Apec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopHas pabotra Ne8. M3ydeHue ymnpyroro u HEYHmpyroro yjaapa: METOIUYECKHE
YKa3aHUs Il CAMOCTOSTEIIbHOM pabOTHl CTYACHTOB OYHOM M 3a04HON (opM 00ydeHus [HarnpaBiIeHUHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Hukummnb; HOxHo-Ypansckuiit ['AY, HWHcTutyT
arpomxeHepud. - Yemsiounck: KOxno-Ypansckuii 'AY, 2021. - 14 c.: un., Tabn. - bubaumorp.: c. 13-14
(8 Ha3B.). - TekcT: 3nmeKTpOHHBIH. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble PH OCYIecTBJIeHUH
0o0pa3oBaTeIbHOI0 Mpolecca M0 JMCHUIINHE, BKJIYasi lepevyeHb NPOrpaMMHOro odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

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

- «Cenpx03TeXHUKa» (ABTOMaTU3UPOBaHHAs CIPABOYHAsI CUCTEMA);

- My TestX10.2.

IlepedyeHb JIMIIEH3UOHHOTO IPOTPAMMHOIO 00ecrevYeHust
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoitOduc CrangapTHbIit
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11. MaTtepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS sl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca mo JUCHMUIINHE

Y4eOHble ayIMTOPHUH ISl IPOBEACHUS 3aHATHIA, IPEXyCMOTPEHHBIX MPOrPaAMMOii, OCHALLIEHHbIE
000py10BaHMEM M TeXHHYECKMMH cpeacTBamMu o0ydenus. [lomMemeHus i CaMOCTOSITEIbHOM
padoThI 00yYAKO M XCS.

[Tomemenune st camoctosTrenbHOM paboTer 454080, YensOunckas o0ma., . YensOuHCK,
npocnekt JlennHa, 75, rinaBHbiil kopiyc, ayautopust Ne303.

VYyeOHast ayauTopusi AJisl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO ¥ CEMMHAPCKOT0 THUIIA, KYpCOBOTO
NPOCKTUPOBAHUS, TPYNMOBBIX ¥ HWHAWBUAYAIbHBIX KOHCYJNbTAIlMM, TEKYIIEro KOHTPOJIS U
nmpoMexxyTouHou arrecranuu, 454080, Yensounckas o6., r. Yensounck, yn. Kpacnas, 38, yueOHbIf
kopmyc, ayauropun Ne 310s.

VY4eOHble ayAuTOpUM [UIsl TPOBEACHUS 3aHATHM JIEKIMOHHOTO W CEMHUHApCKOro THIIOB,
TPYMIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTAIMHA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu,
OCHaleHHasi 000py/0BaHUEM M TEXHUYECKUMHU CPEICTBAMU JUIsl BBHIOJHEHHUS Ja0OPaTOPHBIX padboT
454080, Yensbunckas o0:1., r. YensOunck, yn. Kpacnas, 38, yueOubIit kopryc, ayauropun Ne 2093,
2055.

IlepeuyeHb 000py10BaHNS U TEXHHYECKHX CPEICTB 00y4eHUs

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBIN KOMIIBIOTEP B KOMIIJIEKTE: cucremusiit 610k Pentium E 5400 2.7GHZ,
xectkuit muck 250 Gb, morutop 19" LCD, xnaBuatypa, meimb — 30 mrt.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Oxpan ¢ 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 YHHBEPCAJIBbHBIN»; YCTaHOBKA
nabopatopHas «MasTHUK MakcBemna»; YcraHoBka JabopaTtopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHasg «MammHa ATByna»; YCTaHOBKa JUIsl OINpPEAEIECHUS OTHOLIEHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa saboparopHas «l'mpockom»; Harmsnnele yueOHble mocoOus;
Kommiekt nmaGopatopum "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYEHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JJISl U3Y4YCHHUs TU(PpPaKLIUK; YCTaHOBKA IS
U3y4eHHUs] MHTep(EepeHLH CBeTa; YCTaHOBKAa U1 M3y4EHMs MOJSIPU3ALUM CBETa; YCTAaHOBKA JUIA
u3ydeHus: aOCOJIOTHO YEpHOro Tejla; YCTAaHOBKAa JJIsl MCCIEIOBAHUS XapaKTEPUCTHK BaKyyMHOTO
(dhoTodIeMEHTA.
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OIIK-1 CnocobeH pemath THIOBBIE 3aJaud MPO(ECCHOHATBHONW NEATEIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 33aKOHOB MAaTE€MAaTHYECKMX M ECTECTBEHHBIX HAayK C HIPUMEHEHHEM HH(OpMalnOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH

Kon u HaumeHoBaHue ®opmupyemsle 3YH Haumenosanue
HHAAKAaTOpa 3HAHMUS YMEHHUSA HaBBIKU OLICHOYHBIX
JIOCTHKEHUS CpEHCTB

KOMIIETCHUIUHU
N/-1.0mnk-1 OOyuatomuiics OO0yuaromuiics OO0yuaromuiics Texymuit
Hcnons3yet JIOJDKEH 3HATh: JIOJDKEH YMETh: JIOJDKEH BJIAJETh: | KOHTPOJIb:
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI UCTIOJIb30BaTh HaBBIKAMM: - ompoc Ha
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHEI WCIIOIb30BaHUS TpaKTHICCKOM
JUCTIATIINH TS TUCTUTUTUH ((DU3UKH) | €CTECTBEHHOHAYYHBIX | 3HAHHH OCHOBHBIX ‘r_;amgg;ﬁ o
peuieHus JUTSL pelleHUst JUCTIUILTUH ((DU3HUKH ) 3aKOHOB naGoparopHoii
CTaHJIAPTHHIX 3aJ1a4 B | CTAaHJAPTHBIX 33724 B JUISL pelLieHuUs €CTECTBEHHOHAYUHBIX | o607
COOTBETCTBHH C COOTBETCTBHH C CTaHJAPTHBIX 33/1a4 B | JUCUUILIHH (HU3UKH) | _ TeCTHPOBAHHE
HaTPaBIECHHOCTHIO HATPaBIEHHOCTHIO COOTBETCTBHH C JUTS peTeHUs T[IpoMexyTouHas
npoheCCUOHATBHOM npoheCCUOHATBHOM HaIpPaBJICHHOCTBIO | CTAHAAPTHBIX 33J1a4 B | aTTeCTaLus:
JIESTeNIbHOCTH JIeSTeIbHOCTH npodeccuoHaNbHON COOTBETCTBHH C - OK3aMeH;
—(b1.0.10-3.1) JEATENHLHOCTH HAIPaBJIEHHOCTBIO | - 3a4eT
-(b1.0.10-V.1) npodeCcCHOHANTBHON
JIEATEIBHOCTH -
(b1.0.10-H.1)
OIIK-5. Cmocoben ydacTBOBaTh B NPOBEIEHHUH HKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN B
poeCCHOHATBHON IEATETLHOCTH

Kon u HaumeHoBaHME Dopmupyemsie 3YH Haumenosanue
HHAAKaTOpa 3HAHHUS YMEHHUSA HaBBIKU OLICHOYHBIX
JIOCTHKEHUS CpeACTB

KOMIIETCHUIUHU
N-1.0mk-5 OO6yuaronmuiicst momkeH | OOydarormmiics noibker | OOydarommiics AomkeH | Texymuit
Y‘laCTByeT B 3HAaTh: OCHOBHBIC YMETB: UCIIOJIB30BATh BJIAACTH. HABBIKAMM: KOHTPOJIb:
OKCIICPUMEHTAJIbHBIX 3aKOHBI OCHOBHBIC 3aKOHBI HCITOJIB30BaHMS 3HAHUHN - OTBET Ha
HCCIICAOBAHUAX €CTCCTBCHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB IMPaKTUYCCKOM
a5eKTpooOOpynoBaHus | AUCUMIUIMH (Pu3nkuM), | AucUMIUIMH (GU3MKH) B | E€CTECTBEHHOHAYYHBIX | 3aHATHH;
" CpCACTB HCIOJIB3YIOIIUECS B OKCIICPUMEHTAJIbHBIX JUCHUIIINH ((I)I/I3I/IKI/I) B - OTYET 110
aBTOMaTU3allvuu OKCIICPUMCHTAJIbHBIX HUCCIICAOBAHUAX OKCIICPUMCHTAJIbHBIX na6opaTopHoﬁ
HUCCJICA0BaAHUAX SHCKT’pOOGOpyHOBaHI/IH HUCCIICA0BAHUAX pa60Te;
NIEKTPOOOOPYAOBAHUS U CPEICTB JIEKTPOOOOPYAOBaHUS | - TECTHPOBAHUE
" CpCACTB aBTOMAaTU3aluu - " CpCACTB HpOMe)KyTO‘IHaH
aBTOMATH3AINN (51.0.10-Y.2) aBTOMATH3AIHH - aTTeCTaIlHs:
~(51.0.10-3.2) (51.0.10-H.2) - SK3aMeH;
- 3a4er

2. Iloka3aTenn, KpUTEPUH U IIKAJIA OLEHUBAHUS UHAMKATOPOB JOCTHKEHUSA KOMIIETEHIU

3HAET OCHOBHBIC
3aKOHBI

€CTECTBEHHOHAYYHBIX

JTUCTUTUTHH ((U3NKH)

3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX
JUCLUILIMH ((PU3UKH)
JUISL PEIICHUS

HE3HAYUTEIbHBIMHU
OLIHOKAMH U
OTIEIbHBIMHU

poOeTaMu 3HaeT

dopmupyembie Kpurepuu u mikana olieHUBaHUS PE3yJIbTaTOB O0YUYEHUS 1O AUCIUILTUHE
3YH
Henocrarounsrit JlocTaTouHbIi CpenHuii ypoBeHb Bricokuii ypoBeHb
YpOBEHb YPOBEHb
b1.0.10-3.1 OO0yuaromuiicst He O0Oyyaromuiicst c1abo OO0yuaromuiics ¢ OO0yuaromuiics ¢

TpeOyeMOoii CTEIIEHBIO
MOJHOTHI U TOYHOCTH
3HAET OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYIHBIX
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JUTA peIICHUA
CTaHJAapTHBIX 3aJ4a4 B

CTaHIAPTHBIX 3a4a49 B
COOTBETCTBUU C

OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHbBIX

TUCITUTUTAH ((PU3UKH)
JUTSL pELICHUS

COOTBETCTBUH C HarpaBJIeHHOCTHIO JUCUUILIHH ((DU3UKH) CTaH/IapTHHIX 33714 B
HarpaBJIeHHOCTHIO npodeccroHaIbHOM JUISL peLLICHUS COOTBETCTBUH C
npodeccroHaIbHOM JIeSITEIIbHOCTH CTaH/IapTHHIX 33714 B HarpaBJIeHHOCTbIO
JeSTeIIbHOCTH COOTBETCTBUH C npodeccroHaIbHOM
HarpaBJIeHHOCTbIO JIeSITEIIbHOCTH
npodeccrnoHaTbLHOM
JIeATeIbHOCTH
b1.0.10-V.1 OO6yuaronuitcst He | OOyuarommuiics  cmabo | OOydatomuiicss  ymeeT | OOydaromuiics  yMmeeT
YMEET HCIIONb30BaTh | YMEET  HCIOJIB30BaTh | MCIIOIB30BATh UCIIONB30BATh
OCHOBHBIC  3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX
quctuIine (usukn) | aucumiuinH  (pusukn) | aucumiuind  (pusukm) | aucumiuine  (pusnkm)
ULt peuieHus | s peweHns | s peweHns | s peueHns
CTaHAAPTHBIX 337124 B | CTAHIAPTHBIX 3aJad B | CTAHJAPTHHIX 3a/Jad B | CTAaHJApTHHIX 3alad B
COOTBETCTBUH C | cooTBETCTBHHU c | cooTBETCTBHU ¢ | cooTBEeTCTBHU c
HAaIpaBJICHHOCTHIO HarpaBJIeHHOCTBIO HarpaBJIeHHOCTbIO HarpaBJIeHHOCTbIO
npodeccHoHaNBEHON npodeccroHaIbHOM npodeccroHaIbHOM npodeccroHaIbHOM
JeATeIbHOCTH JesATeIbHOCTH JesATeIbHOCTH C | DeATeNbHOCTH
HE3HAYUTEIIbHBIMH
3aTpYAHEHUSIMU
b1.0.10-H.1 OOyuaronuiics He OO6yygarontuiics cmado OOGyuaromuiics ¢ OO6yygaronuiics
BJIaJIeeT HaBbIKAMH BJIaJIeeT HaBBIKAMH HeOOJIbITUMH CBOOOJHO BrajieeT
UCIIONB30BaHUS UCIIOJIB30BAHMS 3HAHUH 3aTPYAHEHUSIMHU HaBBIKaMH
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIceT HaBbIKAMH UCIIOJIB30BAHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHbIX | MCIOJIB30BaHUSI 3HAHHUH OCHOBHBIX 32KOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 32KOHOB €CTECTBEHHOHAYYHBIX
JUCIUILTHH (pu3ukm) JUIS pelIeHus €CTECTBEHHOHAY4HBIX JUCLUILIHH ((PU3UKH)
JUISL peLLICHUS CTaH/IapTHHIX 33714 B JUCUUILIHH ((PU3UKH) JUISL peLLICHUS
CTaH/IapTHHIX 33714 B COOTBETCTBUH C JUISL peLLICHUS CTaH/IapTHHIX 33714 B
COOTBETCTBUH C HaIlpaBJICHHOCTBIO CTAQHJAPTHBIX 33734 B COOTBETCTBUH C
HaIlpaBJICHHOCTBIO npo¢ecCHOHATBHON COOTBETCTBHH C HaIlpaBJICHHOCTBIO
npo¢ecCHOHATBHON JesATeIbHOCTH HaIlpaBJICHHOCTBIO npo¢ecCHOHATBHON
JesATeIbHOCTH npogecCHOHATBHON JesATeIbHOCTH
JeATEIbHOCTH
b1.0.10-3.2 OOyuarontuiics He OO6yygarontuiics cmado OOyuaromuiics ¢ OOyuaromuiics ¢
3HAeT OCHOBHbIE 3HAeT OCHOBHBIE 3aKOHBI HE3HAYUTEIILHBIMH TpeOyeMoii CTeIIeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OIKMOKaMHt U MIOJHOTHI ¥ TOYHOCTH
€CTECTBEHHOHAYYHbIX | IUCUMIUIMH ((HU3HUKH), OTAEJIbHBIMU 3HAEeT OCHOBHBIC 3aKOHBI
JUCLUITITHH UCIIOJIb3YIOIINECS B npoOenamMu 3HaeT €CTECTBEHHOHAYYHBIX
(puzuknm), SKCHEPUMEHTANBHBIX OCHOBHBIE 3aKOHBI JUCLUILIHH ((HU3UKH),
UCIIOJIB3YIOIINECS B HCCIIEIOBaHUAX €CTECTBEHHOHAYYHBIX UCIIOJIb3YIOIINECS B
9KCIIEPUMEHTANIBHBIX | 3JIEKTPOOOOPYIOBAHUS JUCLUILIHH ((HU3UKH), 9KCIIEPUMEHTAIILHBIX
HCCIIeIOBAHUSX U CPE/CTB UCIIONB3YIOIHNECS B HCCIIeIOBAHUSX
JEKTPO- aBTOMAaTH3aLUH 9KCIICPHUMEHTAIBHBIX 3IIEKTPOOOOPYIOBAHU
obopynoBaHus 1 HCCIIeIOBAHUSX U CPEe/CTB
CpelcTB 3IIEKTPOOOOPYIOBAHU aBTOMATHU3aLUH
ABTOMATU3ALUH U CPEACTB
aBTOMAaTH3aLUH
b1.0.10-Y.2 OOyuaronuiicst He OO6yygarontuiics cmado OO0yuaronuiicss ymeeT OO0yuaronuiicss ymeeT
yMEeT HCIIOJIb30BaTh YMeEeT UCIIOJIb30BaTh UCIIONIb30BATh UCIIONIb30BaTh
OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIC 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBCHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCIUILIMH (GU3UKK) | JUCUUILIMH (QU3UKKM) B | JUCUMIUIMH (QU3UKM) B | IUCUMILINH ((DU3UKH) B
B 9KCIIEPUMEHTAIILHBIX 9KCIIEPUMEHTAIILHBIX 9KCIIEPUMEHTAIILHBIX
9KCIIEPHUMEHTAIBHBIX HCCIIeIOBAHUSX HCCIIeIOBAHUSX HCCIIeIOBAaHUX
HCCIIeTIOBAHMSIX AIEKTPOOOOPYIOBaAHUS AIEKTPOOOOPYIOBaAHUS AIEKTPOOOOPYIOBAHUS
JEKTPO- U CPEACTB U CPEACTB U CPEeACTB
obopynoBaHus 1 aBTOMAaTH3aLUH ABTOMATH3ALUH C aBTOMATH3aLUH
CpelcTB HE3HAYUTEIILHBIMH
ABTOMATU3ALUH 3aTpYAHCHUAMH
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b1.0.10-H.2 OOyuaronuiics He OO6yygarontuiics cmado OO6yuaromuiics ¢ OO6yygaronuiics
BJIaJICCT HABBIKAMU BJIaJICCT HABBIKAMU HEOOIBIINMHU cBOOOJTHO BJIaJCET
HCIIOB30BaHUS UCTIOJIb30BaHUS 3HAHUHT 3aTPYAHCHUSIMHU HaBBIKAMU
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJICCT HABBIKAMU UCTIOJIB30BaHUs 3HAHUM
3aKOHOB CCTECTBCHHOHAYYHBIX | HCIOJB30BAaHUS 3HAHUIA OCHOBHBIX 3aKOHOB
CCTECTBCHHOHAYYHBIX | JUCIMIUINH ((PU3UKU) B OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCIIMIUTHH ((PU3HKH) IKCICPUMCHTAIBHBIX €CTECTBEHHOHAYYHBIX qucuuruiaH (pusukn) B
B WCCIIeTIOBAHMSIX TUCITUTUTNAH ((PU3UKH) B JKCIIEPUMEHTATBHBIX
IKCMEPUMEHTANIBHBIX | JIIEKTPOOOOPYIOBAHUS IKCTIEPUMEHTAIIbHBIX UCCIIEIOBaHUAX
UCCIIEIOBaHUAX U CPEICTB UCCIIEIOBaHUAX AIIEKTPOOOOPYAOBAHUS
JNEKTPO- aBTOMATH3aLUH AIIEKTPOOOOPYIOBAHUS U CPEICTB
obopynoBaHust 1 U CPEICTB aBTOMATH3ALUH
CpeACTB ABTOMATH3AIHU
aBTOMATH3AIUU

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (M) HHbIe MATEPUAJIbI, HEO0OXOAUMBbIE IJISl OLEHKH
3HAHMd, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XaPAKTEPU3YOIINX
copMUpOBaAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIUIIMHBI

Tunosble KOHTPOJbHBIC 3aJaHUS U MaTepHalIbl, HEOOXOAUMBIE JIUIsl OLEHKU 3HAHWUM, yMEHUN U
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Taba. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

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

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEeKTpOoHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyueHus / FOxno-Ypansckuit 'AY,
HNucturyT arpounxerepun; coct. E. M. bacapsiruna - Yensionnack: KOxxno-Ypansckuit 'AY, 2018 - 95
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

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

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii AY, 2019. - 182 c.: win., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf
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6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast GU3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM IS CTYIEHTOB OYHOM 1 3a09HOM (hOpMBI 00yUeHHS [HATIPaBICHU
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka M saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxxHO-
VYpaneckuii I'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u joi. - Yensounck: KOxuHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C npuit. - bubmuorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauvecKkue MaTepuaJibl, ONpeaeJaa0lue NPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaAPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmaHHOM paszmene METOOUYECKHE MAaTEepHalIbl, OINPEACIAIONUE IPOLEAYPHl OLICHUBAHMS
3HAaHUH, yMEHHUH, HaBBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tam (HOPMHUPOBAHMUS KOMIIETECHIMNA IO
aucuuiuinHe «@u3uKa», IPUBEAECHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOIb3YEMBIX BUIOB TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallui 00yJaroIuXxCsl.

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

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHUS 00yUJarOIIUMCS
OCHOBHOW TpOoQeCCHOHAIBHOM 00pa30BaTeIbHON MPOTrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTUIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIArTCsS
oOyuatomumcsi. OTBET OIICHUBAETCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OlLeHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJNbHBIE 3afaHusi M (WIM) WHBIE MaTepUabl, UHANKATOpa
HEOOXOUMBIC IJIs1 OIICHKU 3HAHUI, YMEHHM, HABBIKOB ¥ (WJIH) OIBITA KOMITETEHIINH
NeSITeIbHOCTH, XapaKTEePU3YIOIINX c(hOpMHUPOBAHHOCTh
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 | Iuck paguycom 20cM BpaliaeTcs COrliacHo ypaBHeHuo g=A+Bt+Ct, N-1.onk-1
rae A=3 pax; B=-1c!;C=0,1c?, ¢ - yron moBopoTa paguyca auckKa. Hcnonb3yeT
Onpenenutb 111 MOMEHTa BpeMeHd 4,0 ¢ 3HAUEHHE YIJIa MEXIY OCHOBHBIE 3aKOHBI
BEKTOpPaMU IOJIHOTO M HOPMAJIbHOIO YCKOPEHHUH, a TakKe YHCIO | €CTECTBEHHOHAYYHBIX
000pOTOB, CHENAaHHBIX ITUCKOM K JaHHOMY MOMEHTY OT Hauaia JTUCIUTUTAH TSI
BpaieHusi. 300pa3uth BEKTOPHI BCEX KMHEMAaTHUYECKUX BEJIUYHMH B perieHus
YKa3aHHBIII MOMEHT BPEMEHHU CTaHJIaPTHBIX 33/1a4 B
COOTBETCTBUH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
JESITEIIbHOCTH

2 | 'anpBanoMeTp umeet conportusiaeHue 200 Om, u npu cuse Toka 100 N/-1.omx-s.
MKA CTpelka OTKJIOHEHHMS Ha Bclo mkamy. Kakail 100aBouHBIN VYuyacTByeT B
pe3UCTOp HAI0 MOAKIIOYUTH, YTOOBI TPHOOP MOXKHO OBUIO | AKCIIEPUMEHTAIBHBIX
UCIIOJIb30BaTh KaK BOJIBTMETP JJISl U3MEPEHHs HampspkeHus o 2 B? UCCJICTOBAHMSIX
Kakoli myHT Ha/10 HOAKITIOYUTH K 3TOMY TralbBaHOMETPY, YTOOBI €T0 | 3JIEKTPOOOOPYIOBAHUS
MOKHO OBLIIO KCIIOJIb30BaTh KaK MUJUIMAMIIEPMETP JJIsi H3MEHEHHUS U CpPE/CTB
cuibl Toka 10 10 MA? aBTOMAaTHU3aIuU

27



Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHHS OOydYaIOIMIMXCS B Hadaje 3aHATHH.
OneHka 00BSABIIETCS 00YYAIOLIEMYCSl HETTOCPEACTBEHHO TIOCIIE OTBETA.

HIxamaa

Kpurepun oueHuBanus

OneHka 5
(oTIMYHO)

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

- Marepuana U3JI0KEH TIPAMOTHO, B OIPEICICHHOW JIOTHYECKON
IIOCJIEZI0BATEIIBHOCTH, TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- IIOKa3aHO YMEHHUE WIUIIOCTPUPOBATE TEOPETUYECKUE IIOJIO0KEHUS
KOHKPETHBIMH IIPUMEPAMH, IIPUMEHATh UX B HOBOW CHUTYallUu;

- IPOJAEMOHCTPUPOBAHO YMEHUE PELIATh 3a/1a4H;

- MOTryT OBITh JOIYILIEHBbl OJHA—[BE HETOYHOCTU IPH OCBELICHUU
BTOPOCTEIIEHHBIX BOIIPOCOB.

Onuenka 4
(xopor1o)

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

- B YCBOCHUH Y4EOHOTO MaTepuasia JOMyIIeHbI HEOObIITNE MPOOEeIbI, He
MCKAa3MBIIIHE COACPKAHKUE OTBETA,

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

Onuenka 3
(YZIOBJIETBOPUTEITHHO)

- HEMOJIHO WJIM HETOCIEN0BaTeILHO PACKPHITO COEp)KaHUEe MaTepHaa,
HO TOKa3aHO oO0Iee MOHMMaHHE BOMPOCa W MPOIEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOUHBIC JJIs IaJIbHEHIIICTO YCBOCHUS MaTepuasa;

- WMENUCh 3aTPyIHEHHs] WM JONYyIIEHBl OIMUOKU B ONpEACIICHHU
MOHSATHH, WCIOJIb30BAaHUM TCPMHUHOJIOTHH, ONUCAHUHM (DU3HICCKUX
3aKOHOB, SIBJICHUI U MIPOIIECCOB, PEIICHUH 3aJ1ad, UCTIPABJICHHBIC MTOCIIE
HECKOJBbKHUX HABOSIIIUX BOIIPOCOB;

- HEMOJHOE 3HaHWE TEOPETHYECKOTO MaTepHalia; OOyJaloUIuiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOU CHUTYaIIWH.

Onuenka 2
(HEYTOBIETBOPHUTEIIHHO)

- HE PacKpbhITO OCHOBHOE COZIEpPIKaHUE YIeOHOTO MaTepHara;

- oOHapy)XeHO HE3HAaHHWE WM HEMOHMMaHWe Oonblieil wim Haumbolee
Ba)KHOM 4acTh y4eOHOTO MaTepuana;

- JONYIIEHBI OMIMOKU B OMpPENSICHUH MOHSATUH, TPU HCIOJIb30BaHUU
TEPMUHOJIOTHH, B ONHCAHWU (PU3HYECKUX 3aKOHOB, SIBICHHHA H
MPOIECCOB, PELICHUH 3a]1a4, KOTOPBIC HE HCIIPABJICHBI MTOCIIE HECKOJIBKIX
HABOJISIINX BOIIPOCOB.

4.1.2. OnieHuBaHuEe OTYETA IO JTaOOpPaTOPHOU paboTte

OTtyeT no 1abopaTopHON paboTe UCIIONB3YETCS JJISI OLIEHKH KaueCcTBa OCBOCHUS 00YJaIOIIUMCSI
OCHOBHOW TpOo(hecCHOHATBLHOW 00pa30BaTeIbHOM MPOTPAMMBI MO OTACIBHBIM TeMaM JAHCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). CoxepkaHue OTUeTa W KPUTEPUHM OLEHKH oTdera (Taldil.)

TOBOJIATCSI 10 CBEJCHUST 00YJAIONTNXCsl B HAYAJIC 3aHSATHH.

OMbITa JESATENbHOCTH, XapaKTepHU3ylolmuxXx cHOPMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIeCCEe OCBOCHUS JUCIUTIIINHBI

Ne OLleHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3alaHus W (WIM) HWHBIE MaTepualbl, WHIUKATOpa
HEOOXOIUMBIC ISl OLICHKW 3HAHWUW, YMEHWH, HABBIKOB W (WIIK) KOMIIETEHLIUU
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1 1. Yto Ha3bIBaETCI CUIOH TIKECTHU? WI-1.omx-1
2. Yto nogHUMAETCs 1O, CUIION BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3amumuTe GopMyny TSl ONPEEICHUS YCKOPEHUS CUITBI OCHOBHBIC 3aKOHBI
TSKECTH. €CTECTBEHHOHAYYHBIX
4. Kak omnpezensieTcsi yCKOpeHHE CBOOOTHOTO MACHHSI C TOMOIIBIO JTUCUUTUIUH JJIs
MaTEeMaTU4YEeCKOro MasiTHUKA? petieHus

5. YUto Ha3bIBaeTCI MAaTEMATUYECKUM MasITHUKOM?
6. Kax omnpenenuts mnepuos KoyieOaHWKW MaTEMATHYECKOTO

CTaHAAPTHBIX 3a/ia4 B
COOTBETCTBHH C

MasiTHUKa? HaIPaBJIECHHOCTHIO
npodhecCuoHaANBHOM
JIEATEIbHOCTH
2 1. Yto moHuMaeTcs moj CONpOTUBJIEHUEM POBOIHUKA? NJI-1.0nk-s5.
2. OT KaKMX napaMeTpoB MIPOBOJHHUKA 3aBUCUT €TO VYuyacTByeT B
CONpOTUBIIEHUE? 3KCHEPUMEHTAIBHBIX
3. Kak 3aBUCHT CONPOTUBIIEHNE METAJUIMUECKOTO IIPOBOJHUKA OT UCCJIEI0OBAHUSIX
TeMIIepaTypbl? 31EKTPOooOOpyIOBaHUS
4. VI3amepeHue conpoTUBICHUNH METOJOM MOCTa Y UTCTOHA. U CPEACTB
5. Kak onpenenuTh MOJIHOE CONPOTUBIIEHUE MTPU aBTOMaTHU3alUU

MOCJICOOBATCIIbHOM U NMApaJIJICJIbHOM COCAUHCHUN pe3I/ICTOpOB?

«3a4YTCHO»

OTtyer OICGHUBAETCA IIO YCMOTPCHUIO MPEIoJaBaTeCIIsd OHGHKOP'I COTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIBHO» HIIN OLICHKOM GBauyTCHO», «HC 3a4YTCHO». OI_IeHKa

CTaBUTCS  OOyYarOIIMMCH,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHSIM,

YCTAaHOBJICHHBIM [IJISl TIOJIOXKHTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
OreHka 00BABIIAECTCS 00yUaIOMEMYCsl HEITOCPEACTBEHHO MMOCTIE CIaul OTUYETA.

Hlkana Kpurepun oueHnuBanus
- U3JI0’KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- CBOOOHOE BIIaJICHUE TEPMUHOJIOTUEH;
Ouerka 5 - YMEHHE BBICKA3bIBaTh M OOOCHOBATh CBOM CYKJIEHHUS TpU OTBETE Ha
(oTIHHHO) KOHTPOJIBHBIC BOIIPOCHI;
- YMEHHE ONMUCHIBaTh (PU3NICCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMEHHE MMPOBOJIUTH U OIEHUBATh PE3yIbTaThl H3MEPCHUH;
- cI0COOHOCTB PelIaTh 3a4a4H.
- M3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHHUE TEPMUHOJIOTHEIH;
Ouenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHUN ISl ONHCAHUS
(xoporo) (bU3MYECKHUX 3aKOHOB, SIBJICHHUH U MTPOLIECCOB, PEIICHUsI KOHKPETHBIX 3a/a4,
MIPOBEACHUS W OIICHUBAHUS PE3yJIbTATOB M3MEPECHHM, HO COJACpKaHUE U
(dbopMa 0TBeTa UMEIOT OT/IEIbHBIC HETOYHOCTH.
- M3JI0’)KEHHUE MaTepuaja HeTOJHO, HETOCIEA0BaTENbHO,
- HETOYHOCTH B ONPEACNICHUU TMOHATUW, B NMPUMEHEHUM 3HAHUM 7S
Ouetixa 3 onmucaHusi (U3UYECKUX 3aKOHOB, SIBJICHHH M IPOIIECCOB, pemeHUI/Is{
KOHKPETHBIX 33]1a4, IPOBEJCHUS U OLICHUBAHUS PE3YJIbTAaTOB U3MEPEHUH,
(YIOBIIETBOPUTENHHO) o
- 3aTPYJHEHUS B 000OCHOBAaHUHU CBOMX CYKICHHIA;
- Oo0HapyXHMBaeTCs HEIOCTaTOYHO TIyOOKOE MOHWMAaHHE HW3YYCHHOTO
Marepuasia.
- OTCYTCTBHE HEOOXOJUMBIX TEOPETUICCKIX 3HAHUI; TOMYIIECHBI OIUOKH B
OneHka 2 OTIpe/ICJICHUU TIOHSATUNW M ONMHUCAHWU (DU3UYECKUX 3aKOHOB, SIBJICHUU W

(HEYAOBIETBOPUTEIBHO)

MPOLIECCOB, MCKAaXXEH KX CMBICJI, HE peUIeHbl 3aJaud, HE MPaBHIbHO
OLICHHBAIOTCS PE3YJIbTAThl U3MEPEHUN;
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- HE3HAaHHWE OCHOBHOTO MaTepuana y4yeOHOW MpOrpaMMbl, JOMYCKAOTCS
rpyObIe OITMOKHN B U3JIOKCHUH.

HIxamaa

Kpurepun ouenuBanus

OrLeHKa «3a4TEHO»

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

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

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

- YMEHHUE MPOBOANTH U OIICHUBATH PE3yJIbTaThl H3MEPCHUI;

- CHOCOOHOCTBH peIlIaTh WHXKEHEPHbIE 3a7add (JOMYCKaeTCs HaIuudue
MaJIO3HAYUTENFHBIX ONIMOOK WM HEIOCTATOYHO TIOJTHOE pPACKPBITHE
COJIEp’KaHUE BOIPOCA WIIU MOTPEIIHOCTh HEMPHUHIIUITUATHHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

O1eHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHUI; JOMYIIEHbI OIIMOKH
B ONPEEICHUM MOHATUHA U ONUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH U
IIPOLIECCOB, HMCKAKEH MX CMBICI, HE pELICHbl 3aJaud, HE NPaBUIbHO
OLICHUBAIOTCS PE3YJIbTAThl U3MEPEHNUN;

- HE3HaHHE OCHOBHOTO Marepuana y4eOHOIl MporpaMmbl, AOMYCKAIOTCS

rpyObIe OITMOKHU B U3JIOKCHUH.

4.1.3. TectupoBanue

TectupoBaHue HCIONB3YyeTCS U OILCHKM KayecTBa OCBOEHHUS OOy4alolMMCs OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TEMaM WU pa3zesaM JUCLUIIIMHBIL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHAAPTHU3UPOBAHHBIX 3aJaHUM, MO3BOJISIOUINNA YIPOCTUTH
IpoLenypy U3MEpEHHsI 3HaHUH 1 yMeHU o0ydaromuxcsa. O0ydaronMcs BbIIAI0OTC TECTOBbIE 3aaHUs
¢ (OpMYIHPOBKOH BOIPOCOB M MPEUIOKEHUEM BBIOpATh OIMH MPABUIBHBIN OTBET M3 HECKOJIBKHUX

BAapHaHTOB OTBECTOB.

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoOMEHT HMHEpIMH TOHKOro oOpyda Maccoil m, paauycom R

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

- yBenuuuTcd B 1,5 pa3a

- HE U3MEHUTCS

- ymenbiures B 1,5 paza

- yBenuuuTcs B 2 paza V

Ne O1IeHOYHBIE CPEJICTBA Kon n HauMmenoBaHue
TunoBble KOHTPOJBbHBIE 3aJaHUs M (WJIM) HWHBIE MaTepUabl, WHJUKaTOpa
HEOOXOJUMBIC JI OLICHKW 3HAHWW, YMEHUW, HaBBIKOB W (WJIN) KOMIIETCHIINHU
OTBITa JEATENBHOCTH, XapaKTepH3yMUuX CHOPMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHUS JUCIUIIINHBI

1 1. Eciu uMnyiabCc CHUCTEMBI MaTE€pUAJIbHBIX TOYEK B OTCYTCTBUH N-1.0mnk-1
BHEIIIHUX CHJI OCTA€TCsl MOCTOSIHHBIM, TO LIEHTP MacC 3TOH CUCTEMBI Ucnonszyer
MOXET JIBUTaThCA ... OCHOBHBIE 3aKOHBI
- PaBHOMEPHO U NPSIMOJIUHEUHO V €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIIINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM peuieHus

CTaHJApTHHIX 337124 B
COOTBETCTBHH C

OTHOCUTEJIBHO  OCH, MpOXOZsIed yepe3 ILeHTp 0Opyda | HaIpaBICHHOCTHIO
NEPIEHAUKYJIAPHO IUIOCKOCTH, B KOTOPOH JIEXHUT 00pydY, paBeH | HIpoQecCHOHATbHON
[=mR2. Eciu och BpallleHUs TIEPEHECTH MapajlieibHO B TOYKY Ha JEeATEeIIbHOCTH
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3. OTHOCUTEIBHOMN BEIMUUHOM SIBIIAETCS ...

- CKOpPOCTh CBETa B BaKyyMe

- OApUOHHBIH 3apsi]T

- IUIUTELHOCTh COOBITHUS V

- DJIEKTPUYECKUN 3apsif

4. CpenHsst KUHETHYECKAasi SHEPT S MOJIEKYIIbI HEAIBHOIO ra3a npu
temneparype 1 paBHa €=ikT/2.. 31eCh i=ng+ Ngpt+2nk, TIIE Ny, Ngp, Nk
— YHUCIJIO CTeneHell cBOOO/bI MOCTYNATEIbHOT0, BPAIaTeIbHOTO U
K0J1e0aTeIbHOTO ABMKCHUN MOJIEKYINBI. [Ipy ycIoBUH, YTO UMEIOT
MECTO TOJIbKO MOCTYIMATEIbHOE W BPAIIATEIbHOE ABUKEHUE, IS
Bogopoaa (H») uucio i paBHO

-7

-5V

-2

-8

5. B mporiecce M30TEpMUYECKOTO COOOIICHUS TEeIlIa MOCTOSHHOM
Macce UJ1ealbHOro ra3a ero 3HTPOMus ...

- HE MEHSIeTCs

- YMEHbIIIAeTCs

- yBenu4uBaerca V

6. MI3MeHeHue BHYTpPEHHEW 3HEPrHM raza MpOM30ILIO TOJIBKO 3a
cueT paboThI C)KaTHA ra3a B ...

- U30TEPMHUUECKOM TpoIiecce

- 1300apHOM Tpolecce

- U30XOpPHOM IIpolLiecce

- aqnabatuyeckoMm mpoiecce V

7. TodeuHbldi 3apsAn +q HAXOAWUTCS B IIEHTpE cQepuuecKon
noBepxHocTU. Ecim 3apsim cMecTuTh W3 IeHTpa cephl, OCTaBIssg
€ro BHYTPM Hee, TO TIOTOK BEKTOpa HANPSKEHHOCTH
3JIEKTPOCTATUYECKOTO TOJIS Yepe3 MOBEPXHOCTh CHEepHl. ..
YMEHBIIUTCA

HE U3MEHUTCA V

YBEJIMYUTCS

8. Ecnu yBenuuuth B JBa pa3za HANPSHKEHHOCTb 3JIEKTPUYECKOTO
T0JIsL B IPOBOJHUKE, TO YJeJIbHAS TEIUIOBAsk MOIHOCTD TOKA ...

- YMEHBILIUTCA B JIBa pa3a;

- HE U3MEHUTCS;

- yMeHbIINTCSA B 4 pa3a

- yBenuuuTcs B 4 paza; V

- YBEJIMYUTCS B J[Ba pa3a;

9. Ilpm mnoOMeElmEeHUH JUDJIEKTPUKA B DJIEKTPUYECKOE TI0JIE
HANPSDKEHHOCTh  DJIEKTPUYECKOTO TIOJII BHYTPH OECKOHEYHOTO
OJTHOPOJHOTO H30TPOMHOTO JUBJIEKTPUKA C AUAJIEKTPUUECKOMN
IIPOHULIAEMOCTBIO € ...

- OCTaeTCsl HEM3MEHHOMN

- OCTaeTCsl PaBHOM HYIIIO

- YBEJIMYUBAETCS B € pa3

- YMEHBIIAETCA B € pa3 V

10. YMeHbIIeHHE aMIUTUTY Il KOJIeOaHUI B CUCTEME C 3aTyXaHHEM
XapakTepU3yeTcsi BpeMEHEM penakcanuu. Ecnu npu Hen3MeHHOM
OMMYECKOM COIPOTUBIIEHUH B KOJIEOATEIHLHOM KOHTYpE YBEJIUYUTh
B 2 pa3a MHAYKTUBHOCTH KAaTYIIKU, TO BpeMsl peJlaKcalii. . .
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- YMEHBIINTCA B 2 pa3a

- YBeIMYUTCA B 2 paza V
- yBeIMUUTCS B 4 paza

- yMeHbIIUTCS B 4 pasza

1. Kakoe siBjieHHE JIS)KUT B OCHOBE JICUCTBUA caxapumerpa?

- UHTEepPEPEHIIUS OIIPU3OBAHHOTO CBETA;

- IBOMHOE JTy4ETIPETIOMIICHHUE;

- BpallleHUE MJIOCKOCTH MOJsIpu3anuu; V

- U3MEHEHHE NHTEHCUBHOCTHU CBETA.

2. VYcraHoBka ansi nosiydeHus Kojen, HproToHa ocBemaercs
MajarolliM HOPMaJbHO MOHOXPOMATHUYECKUM CBETOM JUTMHOMN
BosHbI 0,6 MkM. Omnpenenure TOJIMIMHY CIOSI BO3/lyXa, TaMm, Tlie B
OTpa>KEHHOM CBETE BHUJIHO IEPBOE CBETIOE KOJbI0 HploTOHA.

- 0,15 mxm; V

- 0,30 MxM;

- 0,45 MxwM;

- 0,75 MKM.

3. UeMy paBHaA pa3HOCTb BOJIH, MPUXOMASIIUX B JAaHHYIO TOUKY OT
IBYyX coceqHux 30H Openens?

- 0’

-AM2;V

- }\"

- 2.

4. Ha nmudpaknuoHHYIO  pemieTKy  IajgaeT  HOPMaJbHO
MOHOXpoMmaTuueckuii cBeT (A=0,7 mxwm). Ormnpenenute Mepuos
TU(QPaKIUOHHOW  pEIIeTKH, €ecad Ha d3KpaHe BuxHo 11
I PAKIIMOHHBIX MAaKCHUMYMOB.

- 3,5 Mmxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxM.

5. OnpenenuTe CKOPOCTb CBETa B BOJE, eciu yroy bproctepa npu
OTPAXKEHUU CBETA OT MOBEPXHOCTHU BOJbI OKA3aJICS paBHBIM 53°.
-3-10% m/c;

-2,8-10% m/c;

-2,25-108 m/c; V

- 1,33-10% m/c.

6. Kak wu3MeHseTcss WHTEHCUBHOCTb €CTECTBEHHOTO CBETa,
MIPOLIEIIET0 Yepe3 OJUH MOJspu3aTop?

- yMeHbIlIaeTcs B 4 pasa;

- yMeHbluaercs B 2 pasza; V

- yCWJINBaeTcA B 2 pasa;

- ocTaercs 6€3 U3MEHEHUH.

7. Ha mieHKy OoJMHAKOBOM TOJIIUHBI (TIOKa3aTeab MPEIOMIICHUS
1,4) HOpMmanbHO mamaeT Oenblii cBeT. [lpu kakoil HamMeEHBIIEH
TOJIIIHE TUICHKU OTPaXXEHHBIN OT Hee CBET OyAeT 3eneHbiM (A=0,56
MKM)?

-2:107 m;

-1-107 vy V

-0,4-10° m;

NJ-1.omnk-s.
VYuyacTByeT B
JKCIIEPUMEHTAIIbHBIX
UCCIIETIOBAaHMSX
3JIEKTPOOOOPYAOBAHUS
U CPE/ICTB
aBTOMAaTH3AINH
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-0,5-107 m.

8. Ompenennure KMHETHYECKYIO SHEPTHIO (POTOINEKTPOHOB, €CIIU
pabota Beixoza paBHa 4,8-10"° JIx, a yacToTa majaromero ceera
110" ¢!, h=6,6-103* JIx-c.

- 1,810 IIx; V

-3,3-10"" Ix;

-4,8-107" Ix;

- 6,6:10" JTx.

9. ®oron c sHeprueit 100 k3B B pe3ynpTaTe KOMITOHOBCKOI'O
paccesiHUsI Ha 3JIEKTPOHE OTKJIOHWJCA Ha yroia 90°. Omnpenenute
SHEPruIo paccesHHOro ¢poroHa. OTBET OKPYIIIUTE 10 LETbIX.

- 68 K3B;

-84 x3B; V

- 92 x3B;

- 102 x3B.

10. ITonHas mydeunyckaTeabHas CIIOCOOHOCTh a0COIFOTHO YEPHOTO
Tena pasHa 3  Br/em’.  Ompenenure  IIMHY — BOJIHBI,
COOTBETCTBYIOLYI0O MaKCUMyMY MCITyCKaTe€IbHOW CHOCOOHOCTH
3TOTO Teja.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 MxwMm;

- 0,8 MKM.

[To pesymbraTaM TecTa OOYYalOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY»,
«yIOBJIETBOPUTEIBHO» UITU «HEYIOBIETBOPUTEIHHO.

Kputepun oueHuBanus orBera (Tabn.) JOBOAATCA A0 CBEACHHUS OOYYAIOIIMXCS [0 Hadyaia
TecTupoBaHus. PesynbTar TecTupoBaHus 00BsABISETCS 00ydaroleMycsl HEMOCPEACTBEHHO IOCHE €ro
cauu.

Kpurtepun onenunBanuns

IIxaja o
(% npaBHJIBHBIX OTBETOB)

Orenka 5 (OTIMYHO)

Orenka 4 (xopomio)

Onenka 3 (yI0BJIETBOPHUTEIIBHO)

Oruenka 2 (HEYIOBJIETBOPUTEIILHO) Mmenee 50

TecToBBIC 3alaHuA, HCIOJIB3YHOIHECd [JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmmMoOHHBIE TEXHOJIOTHH,
HCIOJIb3YCMBIC ITPU OCYHICCTBJICHUN O6paSOBaT€HBHOI‘0 nponecca no JUCHUINIMHE, BKIIKOYasd NCPCUCHb
MIPOrpaMMHOTO 0OecTieueHHsI 1 THPOPMAIIMOHHBIX CIIPaBOYHBIX cucTteM» - My TestX10.2.

4.2. llpoueaypsl M OLIEHOYHBbIE CPEACTBA JJIsl MPOBEJIEHUS TPOMEKYTOUHOM aTTeCTALMHU

4.2.1. 3auer
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3adyer sBuseTcs (HOPMOM  OIEHKM KadyecTBa OCBOSHHS OOYyYalomMMCS  OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHOM IPOrpaMMBbI IO pas/esiaM JUCUUIUIMHEL [1o pe3ynbraTam 3adera
oOyuarolemMycs BEICTaBIISIETCS OL[EHKA «3aYTEHO» WIIH «HE 3a4TE€HOY; OLIEHKA «OTINYHOY, «XOPOILIO»,
«yIIOBJIETBOPUTEIHLHOY, «HEYIOBJIECTBOPUTEIHHO» B ci1ydae AU pepeHrnpoBaHHOrO 3a4eTa.

3ayeT MPOBOAUTCA IO OKOHYAHUM YTEHHS JIEKUMH W BBINOJIHEHHUS J1TAOOPaTOPHBIX
(mpakTHYECKUX) 3aHATHHA. 3a4eT NMPUHUMAETCS MPENoAaBaATENIMU, MPOBOAMBIIUMH JIaOOpaTOpPHBIE
(mpakTUYeCKue) 3aHATUS, WM YUTAIOUMMH JIEKIUHU [0 JaHHOW NUCUUIUIMHE. B ciyuyae oTcyTcTBUS
BCAYUICro MmnpenoaaBarciid 3a4C€T MNPUHUMACTCA MNPCIOAaBaTCiICM, HA3HAYCHHBLIM PACHOPSAIKCHHUCM
3aBenytomiero kadeapoil. C paspelieHus 3aBelyrolero kageapoil Ha 3a4eTe MOXKET IPUCYTCTBOBATD
npernoiaBaTenb Kadeapsl, IPUBICUSHHBIN IS TOMOLIH B IPUEME 3aueTa.

[IpucyTcTBHE Ha 3adere mpemnojaBarenel c Jpyrux Kadeap ©0€3 COOTBETCTBYIOIIETO
pacnopsHKeHUS PEKTOpa, MPOPEKTOpa MO YIeOHOM U BOCITUTATENILHOM paboTe, 3aMECTHTENS TUPEKTOpa
WHCTUTYTA MO y4eOHOH paboTe He AOMyCKaeTCsl.

@opma(bl) TNPOBENCHHUS 3ayera (VCMmHbulL Onpoc no Ounemam, nuUcbMeHHas pabdboma,
mecmuposarue u Op.) ONPENeIsItoTcs Kadeapoil U JOBOIATCS 0 CBEICHHUs OOYyJaronIuXxcs B Hadaje
cemectpa.

Jlns mpoBeneHHs 3aueTa BeOyLIU MpenojaBaTeslb HaKaHyHE IIOJy4aeT B CEKpeTapuare
JTUPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpasi BO3BPAILAETCS B CEKpeTapuaT IMOCie
OKOHYAHUS MEPONPUATHUS B JCHb MPOBEICHUS 3a4eTa UIN YTPOM CIIEIYIOIIEro JHS.

Bo Bpems 3auera o0yyaromuecss MOT'YT IOJIb30BATHCS C pa3pellieHus: BEAYIIETo MPeroaBaTess
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOH, IPYTUMHU OCOOUSIMHU U TEXHUYECKUMU CPEJICTBAMH.

Bpewmst moroToBKH OTBETA B yCTHOM (hopMe IpH c1ade 3a4eTa JJOJHKHO COCTABIATh He MeHee 20
MUHYT (TI0 JKEJIaHWI0 O0YYaroIIeToCs OTBET MOXKET OBITh TOCPOYHBIM). Bpems orBeta - He 6omnee 10
MHHYT.

[IpenogaBaremnto mpeaocTaBiseTcs MPaBo 3aJaBaTh 00YYAIOIIMMCS JOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MmporpamMmmbl JUCHUIIINHBI.

KauecTBeHHast OlLleHKa «3ayTeHO», BHECEHHas B 3a4€THO-’K3aMEHAIIMOHHYIO BEIOMOCTbD,
ABIISICTCS PE3Y/IbTaTOM YCIICIIHOTO YCBOEHUS Y4eOHOI0 MaTepHara.

Pe3ynbrar 3auera BHICTaBISETCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh B JIEHb MPOBEACHUS
3aueTa B TMPUCYTCTBHM camoro oOyugatomerocs. IlpemogaBatenu HeCyT TEPCOHAIBHYIO
OTBETCTBEHHOCTbH 33 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHUS 3alHCel O pe3ysibTaTaX MPOMEKYTOUHOU
aTTecTalliy B 3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb.

Ecnu oOyuaromuiicst sSIBUJICS Ha 3a4eT W OTKA3ajics OT MPOXOXKIEHHUS aTTEeCTallid B CBSI3U C
HCMMOATOTOBJICHHOCTBIO, TO B 3aYCTHO-3K3aAMCHAIIMOHHYIO BCAOMOCTb €MY BBICTABJISICTCA OILICHKA «HC
3aYTEHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMU «HE SIBUJICS.

Hapynienne AMCUMIUIMHBIL, CHHCHIBAHUE, MCIIOJIB30BaHHE OOYYAIOIIMMUCS Hepa3peIIeHHbIX
MCYaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JINYHOM KOMMYHUKAIIMOHHOM U KOMITBIOTEPHOU TEXHUKHU BO
BpeMs 3aueTa 3ampernieHo. B ciyuae HapymieHus 3TOro TpeOOBaHUS MpernojaBareb 00s3aH yIalIuTh
oOyuarolerocs U3 ayJIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLIEHKY «HE 3aU4TEHO.

OOyuJaronMcs, He CHIABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBa)XKUTEIbHOM NpPUYHHE,
MHAUBUAYAIbHBIE CPOKHU MPOBEACHUS 3a4eTa ONPEIEIAIOTCS 3aMECTUTEIEM TUPEKTOpa UHCTUTYTA IO
yuebHo# paboTe.

OOyyatomuecs, HMMEIONIME aKaJIEeMUYECKYI0 3a/J0JDKEHHOCTb, CAAl0T 3a4eT B  CPOKH,
OIMPCACIIICMBIC yHI/IBepCI/ITeTOM. I/IH(bOpMaL[I/ISI O JIMKBUAAIIUU 3aJ0JDKCHHOCTHU OTMEYAETCA B
HK3aMEHAIIMOHHOM JIUCTE.

JlormmyckaeTcsi ¢ pa3pelieHus 3aMeCTUTENS TUPEKTOpa MHCTUTYTA 10 Y4eOHOM paboTe JocpodHast
c/1aya 3a4eTa C 3aMUChI0 PE3yJIbTAaTOB B SK3aMEHAIIMOHHBIH JIUCT.

I/IHBaHI/I,[[I:I " Jinla C¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBBA MOTYT CAaBaTb 3a4CThI B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYaTbHBIM Y4€OHBIM IUTaHOM. MHBanmuapl U aula ¢ OrpaHUYEHHBIMU
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BO3MOXXHOCTAMHU 3J0POBbA, MMCIOIUEC HAPYIICHUA OIIOPHO-ABUTATCIIBHOT'O aIlrapara, JOIIYCKaroTCA Ha
ATTCCTALITMOHHBIC UCTIBITAHUSA B COITPOBOXKACHUU aCCUCTCHTOB-COIIPOBOXKAAIOIIUX.

[Tpouenaypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTaly A OCOObIX Ciy4yaeB M3JI0XKEHa B

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

Ne OlLIeHOYHBIE CPEJICTBA Kon n HauMmenoBaHue
TunoBble KOHTPOJbHBIE 3ajaHusi W (WIM) HHBIE MaTepHaIbl, WHJUKaTOpa
HEOOXOAWMBIC I OLICHKH 3HAHWH, YMEHWH, HaBBIKOB U (MJIH) KOMIIETEHLINU
OTbITa JEATEIBHOCTH, XapaKTepH3yWIUX CcHOpMHPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHUS AUCIUIIINHBI

1. 3 cemecTp N-1 onk-1.

l. DnexrpomMaruuTtHass WHAYKOUSA. 3akoH Dapanes U MOpaBUIIO Ucnonp3yer
Jlenna. Mexanusm Bo3HuKHOBeHMS DJIC MHIyKIUH. OCHOBHBIE 3aKOHBI
29. Teneparopsr rapmonmveckort IJIC wu TpaHchopmMaTOphl. | €CTECTBEHHOHAYYHBIX
NHIyKTUBHOCTH MPOBOAHUKOB. DHEPTUsi MATHUTHOTO MOJIS. JTUCLUTUIUH JJIs

2. IlepeMenHsblil anekTpuueckuid Tok. llenmu mepeMeHHOro ToOKa. pelieHus

3akon OMa aiis 1eneil nepeMeHHoro Toka. [loiaHoe conpoTuBieHue
NepeMeHHOMY TOKY. BekTopnasi nuarpamma. Pe3oHaHc B memsix
NIEPEMEHHOT'0 TOKA.

3. DnekrpomarautHoe mosie. O6o0menne 3akona dDapanes. 3akoH
IIOJJHOTO TOKa. TOK cMemeHusa. OJIEKTPOMarHUTHBIE BOJIHBI.
VpaBuenuss Makcpemia. Cucrema ypaBHeHHMN Makcgenmna B
muddepeHMaIbHON U UHTErpanbHOi (opmax. Bextop Ymoa-
[TovinTuara. JlaBnenue cBera.

4. Tapmonnveckuid ocumsuiaTop. CBOOOIHBIE AJIEKTPOMArHUTHBIE
Kosie0aHus. 3aTyxarole U BEIHYKICHHbIE KosieOanus. Pe3oHaHc.

5. T'eHepanus, mnepenaya UM NOpUEM  DIIEKTPOMATHUTHBIX BOJIH.
OTKpBITBIA ~ KONeOaTrenbHbIH  KOHTYp.  [lpwHIunm  paGoThl
pazuornepenatTynka M paguONpPUEMHHUKA. Monynsuus u
JIETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BOJH. Paguomokauus u
TEJIEBUJICHUE.

6. lllkana aneKTpOMAarHUTHBIX BOJH. PaznuuHble quana3oHbl 4acTOT
AIIEKTPOMArHUTHBIX BOJIH, HMX XapakTepHble OCOOEHHOCTH H
TEXHUYECKHE CPEICTBA UX MOydeHHs. Vcronb30BaHNE BUAMMBIX,
yABTPa(UONETOBBIX M APYTHUX HU3IY4YE€HUH B PAcTEHHEBOACTBE U
JKUBOTHOBOJICTBE.

7. DneMeHThl reoOMeTpUUecKoi ONTHUKU. OCHOBBI F€OMETPUUECKON
ontuku. Popmynsl Openens. [IpuHIMm 0OpPaTUMOCTH CBETOBBIX
nyqeit. [Ipubopsl TeOMETPUYECKON ONTHKH.

8.doromeTtpus.

9. DnemenTsl BosIHOBOM onTHKU. [Ipuniun I'toiirexca.

10. Hnrepdepenuns cera. KorepeHTHOCTh M ONTHYECKUH XOA
ayded. YCIoBUS MakcMMyMa W MuHUMyMa. WHTephepomeTpsl.
DneMeHTsI rosiorpaduu.

11. Judpakuus  cBeTa.

Hudpakuuonnas  pemérka.
PEHTT€HOBCKUX JIy4eH.

12. BzaumonelictBue usinydeHus ¢ BemectsoM. [lonspusanus ceera
IIPU OTPAKEHUU U MPETOMIICHHH.

[Tpuniun
Crniextporpadus.

I'tolirenca-®dpenens.
Hudpaxmus

CTaHAAPTHBIX 3a/a4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

NJ-1.0mx-5
VYuyactByeT B
HKCIIEPUMEHTAIBHBIX
HCCJIETOBaHMSIX
3IIEKTPOOOOPYIOBAHUS
U CPEICTB
aBTOMATH3AINH
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13. JIBoitHoe nyuenpenomiieHne. ONTUYECKH aKTHUBHBIE BEIIECTBA.
Caxapumetpsl. VckyccTBeHHass aHU30TPONUS U €€ UCIOJIb30BaHHUE.
HopmanbHast 1 aHoMalibHast AUCTIEPCHUS.

14. TennoBoe wuzmydeHue. AOCOMIOTHO YEPHOE TEI0. 3aKOHBI
Kupxroda, Credana-borpimana u Buna. ®opmyna Ilnanka.
Onruyeckasi TUPOMETPHUSL.

15. ®orosdpdexr. BuemHuit, BHYTpEHHMI W BEHTUJIHHBIHI
doTtodrddexr. VYpaBHeHue OWHIITEHHA. [Ipumenenue
(G OTOPIIEMEHTOB. Opdexr  Kommrona.  JlroMuHecCHEHTHOE
u3nydyeHue. buoaoMuHecneHIus.

16. ®orobmonoruueckue mporeccel. otocunares. TepMoauHaMUKa
U MexaHu3M (poTocuHTe3a. buosnepreruka.

17. DnemMeHThl KBAaHTOBOW MeXaHWKH. KopmycKylsipHO-BOJHOBO
JTyali3M. Hudpaxmms AJIEKTPOHOB. CootHomeHus
Heonpenenénnocrel. Ypasuenue lpeaunrepa.

46. Atom Bopopona. DHepreTuyeckue ypoBHU atoma. [loTeHuuan
Bo3Oyxnenuss u woHumzanmu. I[loctymarel bopa. Uznydenme u
HOTJIOIEHHE SHepruu. Boaopo1omo1o0HbIe HOHBL

18. CTpykTypa CIOXHBIX aTOMOB. DHEPreTMYE€CKUE YPOBHU B
cinoxkHbix aromax. llpunnun Ilaynu. OnTudeckue CHEKTPHI U
CHEKTPbl PEHTreHOBCKOro wu3nydeHus. [lepuommueckas cucrema
anemenToB JI.M.Menpaeineena.

19. ®uzuka MOJEKYyJ. OHEPreTUYECKUE YPOBHU MOJICKYII.
ObMenHoe B3aumojeiicTBue. MomnekynsipHble cekTpbl. [IpuHimn
paboThl KBAaHTOBBIX T'€HEPATOPOB. DJICKTPOHHBIA MapaMarHUTHBINA
pe30HaHC.

20. Tlomumepsl u kuakhe KpucTauibl. (OCHOBHBIE BHUIbI
KOJUIGKTUBM3AlMU  MOJeKyl. CTpoeHHe TMOJUMEpPOB U HUX
bu3ndeckue CBOMCTBA. THIBI KUIKUX KpPUCTALIOB. Jlucrimen Ha
KUJKUX KpUCTaJlIax.

21.5Bnenne paaroaKkTUBHOCTU. Buabl pagmoakTMBHOrO pacrnaja.
3aKOH paanoakTUBHOTO pacmana. CTaOMIbHBIE U PaJHOAKTHBHBIC
n3otorbl. COBpeMEHHbIE METO/bl PAJTUOXUMUU U PATUOOHOJIOTHH.
[TpoGnembl pagroIKOIOTHH.

22. CoctraB artomHoro sapa. MHM3orombl. MexaHuyeckui u
MarHUTHBII MOMEHTHI siiep. SliepHble CUIIBI U SHEPIHs CBS3U fJpa.
SlnepHbIii MATHUTHBIN PE30HAHC U €0 UCIIOJIb30BaHUE.

23. Snepuble peakuuu. MexaHusMm sjepHbIX peaknuil. Llenmnas
peakuusi geneHust anep. Vcnosib3oBaHME AaTOMHOM SHEPTrUM.
[Ipobnema ynpasisiemoit TepMosiiepHoi peakiuu. Dueprus ConHua
Y 3BE31. SlmepHast 5K0JIorus.

24. DnementapHble uacTHLbl. Kiaccupukanus 3ieMEHTapHBIX
yactull. B3anMonpeBpamiaeMocTb 3JIeMEHTapHbIX YacTUll. MeTo b
YCKOPEHHSI 4acTull. AHTUYACTUIIBI U aHTUBEIECTBO. BemiecTtBo B
9KCTpPEMAaJIbHBIX YCIOBHSIX.

25. CoBpemenHas (u3uka W arpouHkeHepusi. BemiectBo u more.
OO0BeKTHI 1 MPOIECChl. DBOIIOLUOHHBIE TPOLIECCHI MPeoOpa3oBaHus
Matepuu. BeliecTBeHHbIE, SHEPreTUUECKUE, FTEKTPOMATrHUTHBIE U
nH(opManMoHHbIE Tpeobpa3oBaHuss OMOOOBEKTOB. Paszputne
arpodusuku, OWOMEXaHWKH, OWOPHU3UKH, OMOPHEPTETHKH,
O6monHGOPMATHKH, OMOTEXHOJIOTHH W arPOMHKCHEPHUH.
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[kana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUAIOLIETrOCs PEICTABICHbI B TA0IHIIE.

IIkana Kputepun onenuBanuns
Onenka «3adreHo» 3HaHUE  [POrPaMMHOI0  MaTepuaja, YCBOCHME  OCHOBHOM U
JONOJHUTEIBHOM ~ JIUTEPATyphl,  PEKOMEHAOBAHHOW  IIPOrpaMMOi

JTUCHUIUTMHBI, IPABUJIbHOE pEIlIeHuEe MHXKEHEPHOM 3ajauu (J1omycKaercs
HAJIMYME MAaJO3HAYUTENbHBIX OIIMOOK WM HEJIOCTaTOYHO IIOJIHOE
pacKpbITUE COAEPKaHUE BOMPOCA UM MOTPEIIHOCTh HENTPUHIMITHAIIEHOTO
XapakTepa B OTBETE HA BOIIPOCHI).

O1eHKa «HEe 3a4T€HO» | mpoOenasl B 3HAHMAX  OCHOBHOTO  INPOTPAaMMHOIO  Marepualna,
NPUHIUIHAIBHBIE OIMIMOKU IPU OTBETE Ha BOIIPOCHI.

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 3aBenymomero kadenpoi
Ha 3K3aMeHe MOXET MPUCYTCTBOBATh MpernojaBaTeb Kadeapbl, MPUBICUECHHBIH I TOMOIIHN B IPUEME
9K3aMeHa. B ciydae oTCyTCTBHS BEAYLIETO IpenofaBaTelis dK3aMEeH PUHUMAETCS IPENoAaBaTeNeM,
HA3HAYEHHBIM PACTIOPSHKEHUEM 3aBEIYIOIIET0 Kaeapoil.

[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 dK3aMeHAa BEAYLIMH MPENoJaBaTellb HAKAHYHE IMOJy4aeT B CEKpeTapuare
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.

37



BpeMmst moaroToBKH 0TBETA MPH CAavYe SK3aMeHa B YCTHOM (hopMe TOIHKHO COCTABIISITh HE MEHEe
40 MuHYT (10 KeNaHUI0 00YYaOIIErocs OTBET MOKET OBITh JOCPOYHBIM). BpeMmst oTBeta — He Gonee 15
MUHYT.

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

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

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

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

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

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

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

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

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

Ne OlLIeHOYHBIE CPEJICTBA Kon n HauMmeHoBaHue
1 TunoBbie KOHTPOJIbHBIC 3aaHUS U (WJIM) UHBIE MaTepUaIbI, MHJIUKaTopa
HEOOXOMMBIE IJIs1 OIICHKH 3HAHWM, YMEHUW, HABBIKOB U (MJIN) KOMIIETEHLINU

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

1 2 cemecTp NA-1 onk-1.
1. Ponp ¢u3uku B pa3BUTUM TEXHUKH M arpONpPOMBIILICHHOTO Ucnone3yer
MPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka wmartepuanbHOM TOUKH. KOOpIMHATHBIA METOH | €CTECTBEHHOHAYYHBIX
OIIMCaHUuA IIBI/I)KCHI/If/'I. Kunemaruueckoe YpaBHCHUC JIBUKCHHUA U AJUCHUITIIIUH OJIA
orpezensieMble [0 HeMY KHHEMaTHYECKHE XapaKTePUCTHKH. perieHus

CTAHJAPTHLIX 3aJ1a4 B
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3. BekropHblii cmoco06 omucaHus — JIBWXKEHHUH.  Bekropsl
NepeMelIeH s, CKOPOCTH, YCKOPEHUsS. YTJIOBbIE XapaKTEPUCTHKHU
JBUKEHUS 10 OKPY>KHOCTH.

4.  DnemMeHTbl  penATUBUCTCKOM  mexaHuku.  [loctymnaTel
CHEeLMaTbHON  TEOPHUH  OTHOCHTENBbHOCTHU.  IIpeoOpazoBaHus
Jlopenua. Crnoxenue ckopocteid. OTHOCHUTEIBHOCTh  JIJIMHBI
OTPE3KOB U JUIUTEIIbHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. JluHamMuKa MaTepHAIbHOW TOYKH U MOCTYNATENbHOIO JBHKECHHUS
TBEpaoro Tena. IlpuHmun oTHocuTenbHOCTH. 3akoHbl HblOTOHA.
Bunsl cun.

6. /InHamMuKa BpamaTeabHOro ABMXKEHUS. MOMEHT cuiibl. MOMEHT
WHEPUUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. HepimanbHble MU HEUHEPIMAIbHBIE CUCTEMBbI OTCuéTa. CuIlb
MHEPLUU TP PA3IUYHBIX BUIAX JBUXKEHUS.

8. Pabora, MomHOCTH W »HHeprus. MexaHudeckas padora u
MOIIIHOCTb MpPH MOCTYNATEIbHOM M BpalIaTEIbHOM JABUKEHUSX.
Kunernueckas sHeprust ¥ TeopemMa 0 KHHETHYECKOWM SHEPTUH.

9. KoHcepBaTuBHbIE CWJIbl U MOTEHIMANIbHAS 3Heprusi. [Ipumepsl
MOTEHLMAIBHBIX MMOJIEH. 3aKOH COXpPaHEHUSI SHEPTUU B MEXaHUKE.
10. Mexanuueckue Kosiebanus. KuHemMaTHka TapMOHHUYECKUX
kosjeOanuii. CiokeHne KojiebaHui. AKYCTHYECKHE PE30HATOPHI.
11. lunamuka rapmoHudeckux konebanuii. Juddepennuanpaoe
ypaBHEHUE KoJiebaHMii. 3aTyxalouire U BhIHYKICHHbIE KOJICOaHuUs.
MexaHnyeckui pe3oHaHc. MasTHUKHU.

12. Mexanuueckue BOJHBI. BoiiHOBOoe ypaBHeHME. Buabl BOJIH.
Wntepdepenims, nudpakuus W Aucnepcus BoJdH. BomHbl u
uHbOpMaIus.

13. OcHOBHBIE MOJOXEHUS MOJIEKYISIPHO-KUHETUYECKONH TEOPHUH.
Nneaneupiii ra3. OcHoBHoe ypaBHeHue MKT wu ypaBHeHue
COCTOSIHMS MACAIBHOTO ra3a.

14. ArperatHbie cocTosiHHS U (Da30BbIe Mepexo/abl. PeanbHble Ta3sbl.
Cxumxenne ra3oB. OCOOCHHOCTH KHUIKOTO cocTosiHus. CTpoeHue
Kpuctayyios. [ledekTsl kpucTamumueckoro ctpoeHus. [lpounocts u
MJIACTUYHOCTb.

15. SBnenmss mnepenoca. Juddy3us, TEmWIONPOBOIHOCTh |
BHYTpEeHHee TpeHue. MoJieKyasipHO-KMHETHYEeCKast TEOPHUs SIBJIICHUM
nepeHoca.

16. OcHOBBI TEpMOAMHAMHUKH. BHYTpEeHHsS 3HEpruss M INepBOE
Hayajo TepMoAMHAMHUKU. PaboTa u TemIo€MKOCTh Ta3a MpHU
Pa3IMYHBIX MpOIIECcCaXx.

17. Bropoil 3akoH TEepMOIMHAMUKH. TersioBble IBUTATENH U
xojmomunbHeie  MammHbl.  KIIJ  TemmoBeIXx  aBurarencii u
CTaTUCTUYECKUI CMBICII BTOPOTO 3aKOHA TepMoinHAMUKU. [loHsTHe
sHTporuu.  TpeTuil  3aKOH  TEPMOAMHAMHUKU.  DIEMEHTHI
OMOPHEPTETHKH.

18.  Omnektpuueckuii  3apan.  B3aumopnelicTBue — 3apsiios.
DnekTpocTaTuueckoe 1osie. Bekrop Hampsik€éHHOCTH. Pacuér
JIEKTPOCTATUYECKUX ITOJIEH.

19. [Ilorenmman osyiekTpocTtaTuyeckoro mojs. Pabora 1o
NepeMENICHHIO 3apsI0B B dJIEKTpocTaTHueckoMm mnoje. [lorenuuan u
IpaJueHT MOTeHIMAaNa. DKBUIIOTEHIIMAIbHBIE MOBEPXHOCTH.

COOTBETCTBUU C
HaNpaBJICHHOCTHIO
npohecCHOHATBHOM
JIeSTEIbHOCTH

W-1 ork-s
VYuyacTByeT B
9KCHEPUMEHTAIbHBIX
UCCIIETIOBAaHMSX
AIIEKTPOOOOPYIOBAHUS
U CPENICTB
aBTOMaTH3alUU

39




20. BemectBo B 3nekTpuueckoM mnouie. [lonsgpHbele U HENoJsIpHbIE
Mouekyibl. [lonspuzanus nuanekTpukoB. Bextop cmemienus.

21. IIpoBOOHMKM B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOEMKOCTh
IPOBOJHUKOB. KoHAEHCATOPBI.

22.  llocrossHHBIA  3neKTpUuecKuid  TOK.  3akoH  Owma.
Onektpoaswxkymas cuiaa. IlpaBuna Kupxropa wu  pacuérs
ANEKTPUYECKUX LIETIEH.

23. Knaccuueckas Teopusl 3JIEKTPONPOBOAHOCTH. BBIBOJ 3akoHA
Owma. IIpupona cBEpXIpOBOAUMOCTH.

24. Hocurenu TOKa B pa3javMyHbIX IPOBOAHUKAX. DIEMEHTBI TEOPUU
anektponpoBogHocTH. IlomynpoBognuku. IlomynpoBOAHMKOBEIE
npubopsl. DneMeHTHhl (PU3MYECKOW 3IEeKTpOHUKU. KOHTaKkTHBIC
SBJICHUS B METAJJIaX U MOJYPOBOJHUKAX.

25. MarnutHoe moJie. B3aumopeicTBuE AIEKTPUUYECKUX TOKOB.
Pacuérsl MmaruuTHBIX noJieid. 3akoH buo-Casapa-Jlamnaca.

26. MaruuTtHele cBoicTBa  BemectBa. Jlua-, mapa- U
dbeppomarnetuku. Jlomenol. DeppuThl.  DIEKTpPOMArHUTHBIC
cenapaTopsl B arpOMHXEHEPUH.

27. JleicTBME MAarHUTHOIO TIOJs Ha DJIEKTPUYECKHM TOK H
JIBIDKYIIMECS 3apsbkeHHble uactunbl. Cuina Ammepa W cujia
Jlopenna. D¢ dexT Xosmna. DIEKTPOIBUTATEITH.

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

Hlkana Kpurepun ouenuBanus

BCECTOPOHHEE, CHUCTEMATHUYECKOE M TIyOOKOe 3HAaHUE MPOTPAMMHOTO
Ouenka 5 Marepualia, YCBOCHHUE OCHOBHOM U JOTOJHHUTEIBHOW JIMTEPaATypBhl,
(OTIMYHO) PEKOMEHIOBAaHHON IIPOrpaMMOM IUCLHUILIMHBI, IIPAaBUIBHOE PpELICHUE

3aJlauM.

MOJIHOE 3HAHWE MPOTrPaMMHOTO MaTepuaja, YCBOCHHE OCHOBHOM
Ouenka 4 JIUTEPaTyPHI, PEKOMEHIOBAHHOM B MporpaMme, HaJIM4ue
(XOpOH_IO) MaJIO3HAYUTCIbHBIX OIJ_II/I60K B pClICHUM 3adavu, WX HCIOCTATOYHO

TIOJTHOE PACKPBITHE COJIEPKaHNE BOIIPOCA.

3HaHME OCHOBHOTO MPOTPAMMHOTO MaTepuaja B MUHUMAIbHOM 00BbeMe,
MOTPEIIHOCTH HEMPUHIUIHAILHOTO XapaKkTepa B OTBETE Ha 3K3aMEHE U B
pEeLIeHUN 3a/1a4u.

Onenka 2 npobenbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(HeYIOBIETBOPUTENHHO) | MPUHIMTTHATBHBIE OITHOKH MPU OTBETE HAa BOIIPOCHI U B PEIICHUU 3a]1a4H.

Onuenka 3
(YZIOBJIETBOPUTEITHHO)
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa auctoB OcHoBaHUe 111
Homep P PacmmgpoBka Jlata BHECEHU

BHECCHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX M3MCHEHUIA ToATHCH H3MCHCHHA




