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Pabouas nmporpamma npeaHaszHaueHa AJis IpernoAaBaHusi 0a30BOM YacTH JUCHUILUIUHBI «DU3UKa»
CTyJIEHTaM OYHOU (popMbI 0OOyUeHHsI 110 HarmpaBiieHuto oaArotoBku 18.03.01 Xumudeckas TEXHOJIOTHS BO
2 u 3 cemecTpax.

Pabouas nmporpamma coctapiieHa ¢ y4eToM (heepaabHOro rocyAapCTBEHHOr0 00pa3oBaTeIbHOTO
CTaHJapTa BHICIIEro OOpa3oBaHMs MO HampasieHHto moaroroBku 18.03.01 Xumudeckas TEXHOJIOTHS,
YTBEP)KJICHHOTO TpUKa3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu Ne 1005 ot
11.08.2016 .
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1. Iens u 3a0auu oceoenusn oucyunaunvt (M0o0oyns)

Henamu ocroenus yaeOHoM quctumuinabl OU3UKA sBistoTcs:

» wu3ydycHHE (QyHIaMEHTAIbHBIX (PU3MUYECKHX 3aKOHOB, METOJIOB KIACCHYECKOH M COBPEMEHHOM
¢bu3uKwy;

» (QopMHpOBaHUE HAYYHOTO MUPOBO33PCHHS;

» (QopMHpOBaHWE HABBIKOB BJIaJICHUS] OCHOBHBIMH NPUEMAMU U METOJAMHU PEIICHHS TPUKIIATHBIX
npooseM;

» (QopMHpOBaHWE HABBIKOB IPOBEICHHS HAYYHBIX HCCIICOBAaHUH, 03HAKOMIICHHUE C COBPEMEHHOMN

Hay4HOU armapaTypoii;

» O03HAaKOMJICHHE C MCTOpPUCH (PM3UKU U €€ Pa3BUTHUEM, a TAKXKE C OCHOBHBIMH HAIPABICHHUSIMHU U

TEH/ICHIIMSIMH Pa3BUTHSA COBPEMEHHOU (DU3HKH.

OCHOBHBIMU 3a0auamu Kypca PU3MKH SBIAIOTCS HW3y4eHHE HaubOosee oOmux (GpopMm IBUKEHUS
MaTepUU, OCHOBHBIX (PU3NYECKUX SBICHUM, PU3NUECKUX METOI0B UX HAOIIOIEHUS U SKCIIEPUMEHTAIILHOTO
WCCIICIOBAHMSI, METOJIOB TOYHOTO M3MEPEHHS (U3UYECKUX BEIWYHH, NMPOCTEUIINX METOJ0B 00pabOTKH
pe3yabTaToOB U3MEpeHHil. B poriecce 00ydeHus CTyICHTHI IOJDKHBI HE TOJIBKO OCBOUTH COOTBETCTBYIOIIUH
TEOPETUYECKHUIl MaTepHal, HO U HAYYUThCS PELIaTh 33/1a4H [0 KaKIOMY U3 U3y4aeMbIX pa3/iesioB. Y MeHUe

pemaTh 3a4a4un ABJISICTCS OCHOBHBIM HABBIKOM, XaPAKTCPUIYIOIIUM KAaUCCTBO BJIAACHUA MATCPHAIIOM.

2. Mecmo AucyunauHel 8 cmpykmype OOI1 BIO

YyebHaa pagucumnamHa «®Pusmka» B cooTBeTcTBMM C  DegepanbHbiMm  [OCyaapCTBEHHbIM
obpasoBaTeibHbIM CTAaHAAPTOM Bbicllero npodeccMoHanbHoro obpasoBaHus apnsetca degepanbHbiM
KOMMOHEHTOM 6a30BOM 4acTM B UMKAE MATEMATUYECKUX M EeCTeCTBEHHOHAY4YHbIX AUCUMMANH W
oba3atenbHOM Ans U3yveHma ctygeHtamm 1 Kypca o4uHon popmbl 06yyeHma 61.6.10.

MaremaTuka SBJISIETCS OCHOBHOM AUCHWIUIMHOW IJI W3Y4eHUS IUCHUIUIMHBI «Dusuka». s
W3YYCHUS] TUCHUIUIHNHBI «DU3MKa» CTYIACHT JOJDKEH 3HaTh (U3MKY B Mpejeliax MporpaMMbl CpeaHeH
LIKOJBl M1 MAaTeMaTHKy B Mpeesiax MpOorpamMMbl CPEIHEW IIKOJbI M MEPBOIO CEMECTPA, a TAKKE UMETh
HABBIKM CaMOCTOSITENIbHON pPalOThI. SI3BIK (U3MKH — 3TO MATEeMATHUYECKUU SI3BIK, OOECTIEUMBAIOIIUI
MPOCTOTY U KOMIAKTHOCTh OMUCAHUsI, HEOOXOAUMYIO /ISl MPABHIIBHOTO M3JIOKEHUS (PU3NUECKUX 3aKOHOB
u ux crueactBuil. OCBoeHHE MUCHUTUTMHBI «DU3MKa» JTOJDKHO MPEANIeCTBOBATh M3YUYCHUIO JTUCIUILUIUH

XHUMHUA.



3. Tpebosanusa K pezyrbmamam 0C60eHUA OUCYUNTUHDL
BbIMyCKHUK, OCBOMBIIHMI  TporpaMmy OakajgaBpuaTa, JOJDKEH  O0JIaiaTh  CICIYHOIIUMHU

o01enpodeccuoHATbHBIMH KOMIIETEHIIUSIMU:

» CHOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

TUCIUTLINH B ipodeccronanbaoi aestenpHocTh (OITK-1);

» TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOH (pU3N4ecKol KapTHHE MUPa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA JJsl MOHUMAHUS OKPYXAIOIIero MUpa Hu
sBiienuit mpuposl (OI1K-2);

» CIOCOOHOCTBIO TUTAHUPOBATH M MTPOBOIUTH (PH3UUECKHE U XUMUICCKUE IKCIIEPUMEHTHI, IPOBOIUTH
00paboTKy MX Pe3yJbTaTOB M OLIEHHWBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAHABIIUBATH
TpaHUIbl UX MPUMEHEHHS, TPUMEHATh METOAbl MAaTeMaTHYEeCKOr0 aHalu3a M MOJEIMPOBAHMUS,
TEOPETHYECKOTO0 U dKCIIepuMeHTanbHoro uccnenopanus (I11K-16);

» TOTOBHOCTBIO MICIIOJIB30BATh 3HAHUSI OCHOBHBIX (PM3MUYECKUX TCOPHM JISI PEIICHUS BOSHUKAIOIIIX
(bu3nuecKux 3ajad, CaMOCTOATEIHLHOrO0 MpUOOpeTeHUs (U3NMUECKUX 3HAHUM, AN MOHUMaHUS
MIPUHLIMIIOB Pa0OTHI IPUOOPOB U YCTPOMCTB, B TOM YHCJIE BBIXOISIIMX 32 MPEIEIbl KOMIETEHTHOCTH
KoHKpeTHoro Hampasienus (I1K-19)

B pesynbpTaTe n3ydeHus TUCIUILIUHBI CTYICHT JTOJIKCH:
3HaTh: OCHOBHBIC PU3NUYCCKUE SIBIICHUS, PyHIAMCHTALHBIC TOHITHSI, 3aKOHBI U TCOPHH

KJIACCUYECKON U COBPEMEHHOU (DU3HKH;

YMeTh: NpUMEHSTh IONyYeHHbIC 3HAHUS 10 (PU3UKE TPU U3YUYCHUU APYTUX JAUCIUTUINH,
BBIJICJIATH KOHKPETHOE (pru3myecKkoe coiepkaHue B MPUKIAIHBIX 33/1a9aX Mpo(ecCHOHANTBHOM
JeATeNTbHOCTH;

BaageTrs: cCOBpeMEHHOI HayuyHOU anmapaTypoil, HaBbIKaMU BeJIeHUsT PU3UUECKOTO IKCIEPUMEHTA;
OCHOBHBIMH COBPEMEHHBIMH METOJAMU TOCTAHOBKHU, HCCIICIOBAHUS M PEIICHUS 3a/1a4 COBPEMEHHOM

bu3uKu.



4. Cooeporcanue u cmpykmypa OucyuniuHvl

4.1. Cooepicanue pazoenos OucyunIuHbsl

Ta6muma 1. Coaep:xkanne aUCUMIVIMHBI «®u3uka), TMepeYyeHb OLEHOYHBIX CpPeACTB
KOHTPOJIMPYeMbIX KOMIIeTeHIUi
Kon HaunmenoBanmue
Ne HaumeHnoBanme .
Conep:xanue pa3aena KOHTPOJIHPYeMOii OLIEHOYHOT0
n/n pasnaesa/ TemMbl
KOMIIeTEeHIIUH Cpe/ICTBA
1 2 3 4 4!
Mopenu B MEXaHHUKE. OIIK-1 K,PK, T
Cucrema OoTCYEeTa. Teno OIIK-1
otcyeta. Cucrembl KOOpAMHAT OIIK-19
u CTCIICHU CBOOO/IBI.
Duzmicckie Tpaextopus JWHA  IIyTH
OCHOBBI MEXAHMKH. P pad, A yTH,
L. BEKTOD IIepEMEILCHUS.
KunemaTtuka To4uku
CKopocTb. MrHoBeHHas
Y TBEPJIOTO TEla.
CKOpOCTb. YCKOpPEHUE U €ro
COCTaBIISIOIIHE. VYraosas
CKOPOCTb u YTII0BOE
YCKOpPEHUE.
JlnHaMuKa 3akoH VHEPIIH. OIIK-1 K, PK, T, JIP
MaTepuaIbHON NuepunanpHas cucreMa OIIK-2
) TOYKH u | orcuera. Macca. Cuna. Bropoii [IK-16
) IIOCTYIIATEILHOTO 3akoH Herorona. Tpetuit 3akoH OIIK-19
nBukeHus TBepaoro | Hetotona.  Cunibl  TpeHus.
Tena. 3aKOH COXpaHEHUsI UMITYJIbCA.
OHeprus, padoTa, MOIIHOCTD. OIIK-1 K, PK, T, JIP
Kuneruueckas Hu OIIK-2
MOTCHLIMATIbHAS SHEpPrus. [IK-16
3. | Pabora u sHeprus.
3aKOH COXpaHEHUS HHEPIHH. OIIK-19
Ynaap aOcoMOTHO YOPYTHX H
HEYNPYTHUX TeJ.
MowmenT unepuuu. Teopema OIIK-1 K, PK, T, JIP
[Ireitnepa. MoMeHT HHEpLIUH OIIK-2
HEKOTOPBIX TEJI OTHOCUTEIBHO [IK-16
HX TEOMETPUYECKOM OCH. OIIK-19
Kunernueckas sneprus
4 Mexanunka BpallleHusl. MOMEHT CHUIIBI.
’ TBEPJIOTO TEA. YpaBHEeHUE TUHAMUKHU
BpaIIaTeIbHOTO JIBUKCHUS
TBEpPJOTro Tesna. MOMEHT
HMMITYJIbCA B 3aKOH €r0
COXpaHEHHS.
TBepaoe Teno B MEXaHUKE.

' rpade 4 npuMBOAATCA MAaHMpyemble GOPMbl TEKYLLErO KOHTPOASA: 3awmTa fabopatopHoi pabotbl (/1P),
AomaluHero 3agaHua (43), konnokeuym (K), pybexkHbii KoHTposb (PK), Tectuposanue (T) n 1.4.




VYnpyras u njactuueckas
nedopmaruu. 3akoH ['yka.
Monyns FOnra. Koadduruent
ITyaccona IIpenens! ynpyroctu
U poyHOCTH. [lnarpamma
HAIPSDKCHHUS.

Mexanuueckue

KoJIeOaHus u

BOJIHEI.

["apmonmnueckue KonebaHus u
UX XapaKTePUCTHKHU.
N300paxeHne rapMOHUYECKUX
KoJjebanuii. 'apmMoHHYeCcKuit
OCLIMJUISITOP: a)[IPYKUHHBIN
MasTHHK; 0) Qpu3nyecKkuii
MasITHUK; B) MATEMaTHYECKHHA
MasiTHUK. DHEeprus
TapMOHHYECKUX KOJICOAHMH.
BreinyxaeHHble Koe0aHus.
Pe3onanc.

BonHoBbIe mpoiiecchl.
[TpomonbHBIE U TIOTIEpEYHBIC
BOJIHBI. XapaKTePUCTUKU BOJIH.
YpaBHeHUe OeryiIeil BOIHEI.
BonHoBoe ypaBHeHHe.
[TonsiTue unTeppepeHuus
BOJIH. CTOsiYME BOJIHBI.
3BYKOBBIE BOJIHBI U UX
XapaKTEPUCTUKHU.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

Crpoenue
BEILIECTBA U
3aKOHOMEPHOCTHU
BEIIIECTBA B
razoo0pa3sHoOM
COCTOAHUU

IIpeamet MoneKyIpHON
(bU3UKU U TEPMOTUHAMUKH.
WneanpHblii ra3. 3aKOHBI
UJECAIBHOTO ra3a.
N3onporueccs! 1 ux rpaduxu.
3akoH ABOrajapo. 3aKOH
JanbTona. MaeanbHbIM ras.
VYpaBHEHHE COCTOSHUSA
UJeabHOTrOo ra3a (ypaBHEHHE
Knaiinepona-MeneneeBa).
OcnoBHoe ypaBHenrne MKT
UJEAIBHOTO rasa.

OIIK-1
OIIK-2
OIIK-19

K,PK, T

MounekynspHo-
KHUHETHYECKast
TEOpUsT HJICaTbHBIX
ra3oB

3axkon MakcBeima 11
pacnpeneneHus MOJIEKyJI
HJIeaILHOTO Ta3a 110
CKOPOCTSIM. DHEPIUs
TCIIJIOBOI'O ABHUXKCHUSL.
bapomerpuueckas popmyna.
Pacnpenenenune bonbimana.
Cpennsist ;yiiHA CBOOOTHOTO
npoOera MoJIeKYI.

OIIK-1
OIIK-2
OIIK-19

K,PK, T




OCHOBEI
TEPMOJIUHAMHUKHI

Yuciio cremnedeii cBOOOIBI
MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO pacrpesiesieHus
HHEPTHUU 0 CTENCHSIM CBOOOBI
Moekynbl. [lepBoe Hauano
TepMonmHamMukH. PaboTa raza
IIPU U3MEHEHHUHU ero o0bema.
Tennoemkocts. [Ipumenenune
MepBOro Hayasna
TEPMOJIMHAMHKH K
H30MPOLIECCaM.
Anuabatryeckuii mporecc.
[TonuTpomnHsIii porecc.
TennoBsle ABUTATEINH.
Kpyrosoii npouecc (1ukm).
uxn Kapuo. KIT/I ais
uaeanbHOro raza. O6paTumele
¥ HEOOpaTUMBbIE TTPOIIECCHI.
Bropoe nauano
TEPMOJMHAMUKU. a) IO
KensBuny; 0) no Knaysuycy.
OHTponus u ee
CTaTHCTUYECKOE TOJIKOBAHUE.
TepmonnHamuueckas
BEPOATHOCTb. TpeTbe Havasio
TEPMOJIMHAMUKH.

OIIK-1
OIIK-2
[1IK-16
OIIK-19

K, PK, T, JIP

PeanbHrble ra3pl

OTKIIOHCHHE CBOMCTB I'a30B OT
naeanbHocTu. CHIIBI U
MOTEHIMAIbHAs SHEPT UL
MEXMOJIEKYIISIPHOTO
B3aMMOJICVCTBHUS. Y paBHEHHUE
Ban-nep-Baansca. 3oTepmel
Ban-nep-Baanbsca u ux ananus.
®dazossie nepexonasl [ u Il poxa.
JnarpamMmma cocTosiHUA.
VYpaBuenue KnalinepoHa -
Knaysnyca.

OIIK-1
OIIK-2
OIIK-19

K,PK, T

10.

CaoiicTBa
JKUJKOCTEN

IloBepXHOCTHOE  HaTSKECHHE.
[ToBepXHOCTHO-aKTUBHBIE
BEIIECTBA. CmauuBanue.
JlaBiieHne 1oJ UCKPUBIIEHHOMN
MMOBEPXHOCTHIO JKHIKOCTH.
®opmyna Jlamuaca.
Kanunnsipueie sBiaeHusI.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

I1.

DIIEKTpOCTaTUKA

DJIEKTpUYECKUI 3apsAn. 3aKkoH
Kynona. Dnexrpuueckoe moie.
Hanpspkennocte monst.  [lone
AIIEKTPUUYECKOTO JUTIOJSL.
Teopema l'aycca TSt
AIIEKTPOCTATUYECKOTO TMOJSI U
ee mnpuMmeHeHue. IlloTeHman
AIIEKTPOCTATUYECKOTO  MOJIS.

OIIK-1
OIIK-2
[1IK-16
OIIK-19

K, PK, T, JIP




HarnpsikeHHOCTh Kak I'paJueHT
IIOTECHIIMAJIA.
OKBUIIOTEHLIUATIbHbBIE
MOBEPXHOCTH. Brruncnenune
pa3HOCTH  NOTEHUMAIOB IO
HaIPSKEHHOCTH MOJISL.

Tunsl JIUBJIEKTPUKOB.
[Tonsipusanus  IUBJIEKTPUKOB.
[lonApru30BaHHOCTb.
HanpspoxkeHHoCTh OIS B
nudnekTpuke. Teopema I'aycca
JUIS 3JIEKTPOCTATHYECKOTO
OJIS B JUAJIEKTPUKAX.
CerHerosneKTpuKy.
[IpoBoHMKH B
AEKTPOCTATUYECKOM ToJIe.
DNEKTPOEMKOCTb.
Konnencaropsl.

12.

IlocTossunbIN
BJIEKTPUYECKHUI TOK

Onektpuueckuii  Tok. Cuia
toka. CtoponHue cuibl. IJC u
HanpspkeHue. 3akoH Oma Juid
yuactka nenu. ConpoTuBiIeHUE
MIPOBOJIHUKOB. Pabota u
MOIIHOCTb TOKA. 3aKkoH
Jxoynsa — Jlenna. 3akon Oma
JUIS HEOJHOPOIHOTO YdacTKa
nenu. [IpaBuna Kupxroda mns
pa3BETBIICHHBIX LIEMEH.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

13.

DNEKTpUUECKUe
TOKM B MeTaljax,
BaKyyMe M ra3ax

OnemMeHTapHas  Kilaccuyeckas
TEOpPHUsl  BJIEKTPOIPOBOIHOCTHU
MeTauioB. BBIBOJ OCHOBHBIX
3aKOHOB 3JIEKTPUYECKOI'0 TOKa
B KJIACCUYECKOM TEOPUH
AIIEKTPOIPOBOTHOCTH
METaJUIOB: a)3aKOH Owma;
0)3akon  [xoyma-  JleHma;
B)3akoH Buaemana- ®dpanna.
Pabota BbIX0/1a 2JIEKTPOHOB U3
MeTaiia.  TepMO3JIeKTpOHHAS
OMUCCHSL. 3aKoH
borycnasckoro- JIaurmroopa

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

14.

MarnutHoe 1oine

MarautHoe ToNie W €ro
XapaKTEepUCTUKU. 3akoH buo-
CaBapa —Jlammaca wum  ero
MIPUMEHEHUE K pacuery
MarHuTHOTO TOJIST: a)
MarHUTHOE MOJIE MPSMOTO MOJIS;
0)MarHWTHOE TIOJIE B IIEHTPE
KpyroBOro  NIpPOBOJHUKA €
TOKOM. 3akoH Awmrepa.
B3aumopeiicteue

OIIK-1
OIIK-2
[1IK-16
OIIK-19

K, PK, T, JIP




napajuieIbHbIX TOKOB.
MaruauTtHas MHOCTOSIHHASI.
2010505070008 MarduTHOH
WHIYKIUA W HaNps>KeHHOCTH
MarHUTHOTO MOJIA.

Marsuraoe oJje
JIBWKylerocs 3apsana. Cuna
JlopeHua. JBrxeHue
3apsHKEHHBIX 4acTHIl B

MarHuTHoM noJie. Lupkyisus
BEKTOPa MarHMUTHOM HMHIYKIVH
noJisi B BakyyMme. MarHutHoe
II0JIE COJIEHOMJA M TOPOMJA.

Teopema I'aycca mns mons B .
PaGora 1o mnepemerieHuIo
IPOBOJHMKA M KOHTypa ¢
TOKOM B MAarHuTHOM IIOJIC.

15.

DNeKTpOMarHUuTHAs
WHTyKIIUS

DNeKTpOMarHuTHasE WHIYKITHUSI.
OIBITH ®apanest. 3akoH
Qapaznes. Bpamenue pamku B
MarHMUTHOM T1oye. Buxpesbie
TOKH (Toxu DyKo).
NHayKTUBHOCTH KOHTYpA.
Camounaykuusa. Toku 1pu
pa3MbIKaHUU U 3aMBbIKAaHUU
nenud. BlaumHas UWHIYKIHS.
Tpanchopmaropel.  DHeprus
MarHuTHOTO TOJISI.

OIIK-1
OIIK-2
OIIK-19

K, PK, T

16.

MaruautHble
CBOIICTBA BEIIECTBA

MaruauTtHbie MOMEHTBI
AJEKTPOHOB M aTOMOB. Jlua- u
MapaMarHeTH3M.
Hamaramuennocts. MarautHoe
nose B BEILIECTBE.
deppoMarHeTUKU u 170:4
CBOICTBA. IIpupona
dbeppomarueTisma

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

17.

DJIEKTPOMAarHUTHbIE
KoJe0aHus u
BOJTHBI.
[IepemenHbIl TOK

CoOcTBeHHBIE
ANEKTPUIECKUE KOIeOaHuUs.
3aKpbIThIA KOJIeOaTENbHBIN
KOHTYP. 3aryxaromue
AIIEKTPUYECKUE KOJIeOaHus.
JlekpeMeHT 3aTyxaHusl.
Juddepennmanproe
YpaBHEHHE BBIHYKJIEHHBIX
AJIEKTPOMAarHUTHBIX
KOJIeOaHUH U eTO pelIeHue.
DNEeKTpUYECKUI PE3OHAHC.
ComnpoTuBieHue B I1ENHU

MIEPEMEHHOT 0 TOKA.
EMkocTh B enu
MIEPEMEHHOT 0 TOKA.

I/IHIIyKTI/IBHOCTB B LN

OIIK-1
OIIK-2
OIIK-19

K, PK, T




MEPEMEHHOTO TOKa. 3aKOH
OmMa i 1EepeMEHHOro
TOKa. Pe3onanc
HanpsbkeHuid. Pabota
MOIIHOCTh ~ MEPEMEHHOTO
TOKa

18.

OneMeHThI
FEOMETPUYECKON
OIITUKH

Beenenue. OCHOBHBIE 3aKOHBI
reOMEeTPHUECKOM OITHKH.
3aKOHOMEPHOCTH
pacrpocTpaHeHHs CBeTa.
KopmyckynspHast ¥ BOJIHOBas
Teopuu cBeta. CKOpOCTh CBETa.
Oneit @u3o. [Ipunnun depma.
Hyanusm CBETA. [MIxana
AIIEKTPOMArHUTHBIX BOJIH.
Tonkue nuH3BL a) (opmyna
TOHKOM JIMH3BI; 0) MOCTpOEHUE
W300paXCHU B JIMH3aX; B)
abeppanuu ONTUYIECKUX
cucteM. Ontuyeckue mpudopsI:
a) yna; 6) MEKPOCKOTI.

OIIK-1
OIIK-2
[IK-16

K, PK, T, JIP

19.

doromerpus

doromerpus u
dboToMeTpUYECKHUE BEIUYUHBI:
a) DHEPreTHYECKUEe BEJIIMYUHBL;
0)CBETOBBIC BEIWYUHBI. 3aKOH
Jlambepra. 3aKoHbI
OCBEIIEHHOCTH.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

20.

Wnrepdepenims
cBETa

KopnyckynspHbele 1 BOJIHOBBIE
IIPEJICTaBICHHUS 0 CBETE.
[Mpuntun [rolireHca. 3akoHBI
OTPaXECHHUsI M  IPEIOMIICHHUS
CBE€Ta C TOYKH 3PEHHUSI BOJIHOBOU
TEOPHHU. OneiT IOnra.
KorepenTtHbie
VCTOYHUKU CBETA.
MeTtoap! HaOJIFOIEHUS
uHTEephEepeHIH: a)MeTox
FOnra; 6)3epkana dpenens; B)
ournpuzma dpenens; r) 3epkaino
JInoiina. Untepdepenuus npu
OTPaKEHUM OT  IPO3pavyHOU
IIacTUHbl (MHTepdepeHus B
TOHKMX  IUieHKax).  Kombia

HeroTona. [Ipumenenune
uHTepdepeHu  cBeTa:  a)
nHTepepeHITMOHHAS

CIEKTPOCKOIIHS; 0)
IPOCBETICHHE ONTHKUY;

B)MHOT'OJIy4€Bast

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP




uHTepPepeHITus; r)
UHTEPPEPOMETPHI,
uHTephepomerp MalikenbcoHa.

21.

Judpakmuus cBeta

[Tpuniun I'oitrenca- @penerns.
Meron 30H ®penens.
Hudpakmus ~ Dpenens  Ha
KPYIJIOM OTBEPCTUH M JIHCKE.
Hudpakmus Dpaynrodepa ot
LIETIH. Judpaxunonnas
pereTka. Hudpaxius
®dpaynrodepa Ha
T paKIIUOHHON peleTKe.
Judpakuus Ha
MIPOCTPAHCTBEHHON  peIlIeTKe.
®opmyna Bynbda- Bbporros.
I'onorpadwus.

OIIK-1
OIIK-2
[1IK-16
OIIK-19

K, PK, T, JIP

22.

ZII/ICHepCI/IH CB€Ta

Hucniepcus ceera. HopmanbHas
U aHOMajbHas  JMCIEPCUHU
cBeTa. OJIEKTPOHHAsl TEOpHUs
mucniepcun.  ['pynmoBas  u
¢dazoBasi  CKOpPOCTHM  CBeTa.
[Tornomenune cBera. 3akoH

byrepa.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

23.

Honﬂpmaum{ CBCTa

EcrecTBenHbIi )
MOJIAPU30BAaHHBIA CBET. 3aKOH
Maimoca. Ilonmsgpuszanus cBera
npu OTpaKCHHUH "
MIPEJIOMJIEHUHU Ha TPaHUIIE ABYX
JIUDJIEKTPUKOB. 3aKkoH
bprocrepa. JBoitHOE
Ty4YenpenoMIIeHuUE.
OOBIKHOBEHHBIH u
HEOOBIKHOBEHHBIN JTyYH.
Ananu3z MOJISIPU30BAHHOTO
CBeTa. UckyccTBeHHass  u
onTHYECKas AHU30TPOMHUSL.
Oddexr Keppa. Bpamenue
MI0CKOCTH MOJIAPU3ALIUH.
OnTuyeckn aAKTUBHBIE
BemecTBa. Dpdexr Papanes.

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP

24.

KBanToBas npupona
U3JIy4eHHUsS  CBETa.
®otoapdext

N3nydyenne ©  MOIJIONIEHUE
cera. TemioBoe WU3IyUYeHUE.
Nznydyenue a0COJIOTHO
YEPHOT0 Tena. 3akoH
Kupxroga. 3akonsl Credana-
bonbimana u cMmemenus Buna.
®opmyna  Panes-  JDxwunca.
KBanter  cBera.  ®opmyna
[1nanka.

SBnenue dorodddexra.
Onbrtel  CroneroBa. 3aKOHBI
doroaddekTsI. dopmyra

OIIK-1
OIIK-2
[IK-16
OIIK-19

K, PK, T, JIP




OitamrreitHa 11 Gotodddekra.
CseroBoe paBieHue. OMNbIThI
Jleb6enera. Dddext Komnrona.
Hyanu3m cBera.

25.

Teopus aToma
Boziopoaa no bopy

Mopnemn aroma TomcoHa wu
Pesepdopna. 3akoHomepHOCTH
B aTroMHbIX crekrpax. Cepus
banbmepa. Tloctynarsl bopa.
Oneiter @panka u  ['epua.
bopoBckast  Teopuss  aToma
BOJIOpOJIA u
BOJIOPOJIOTIOAOOHBIX aTOMOB.

OIIK-1
OIIK-2
OIIK-19

K, PK, T

26.

JIeEMEHTHI
KBaHTOBOU
MEXaHUKU

KopnyckynspHo-BOIHOBOM
JyaJlu3M CBOMCTB  BEIECTBA.
Bosnbl ne bpoinsa. BonHoBas
byHKIMS. Cratucruueckas
MHTEpIIpETALN BOJIHOBOM
GbyHKIUH. YpaBHeHHE
[Ipenuurepa. JIunenyaTelit
rapMOHUYECKUHN OCLMILISTOP.

OIIK-1
OIIK-2
OIIK-19

K, PK, T

27.

DneMeHTH! PU3HUKH
aTOMOB M MOJIEKYIT

ATOM BOAOpOJa B KBAHTOBOM
MEXaHUKE. Is-cocrosiHne
JJIEKTPOHA B aTOME BOAOPOJA.
Cnue  snekrtpona. [lpuHnun
[Taynn. Pacnipenenenue
JJIEKTPOHOB B aroMe IO
cocrosgausaM. [lepuoguueckas
cucrema 3JIEMEHTOB
MenneneeBa. PeHTreHoBckue
CHEKTpbl. XMMHUYECKHE CBS3H B
MOJIEKyJIax.  MonekyisipHsle
cnektpsl.  CHoHTaHHOE W
BBIHYX/ICHHOE W3JIy4EHUSI.
Jlazepsl. CBoiicTBa J1a3epHOTO
V3JTyYEHUS.

OIIK-1
OIIK-2
OIIK-19

K,PK, T

28.

OneMeHThl (HU3UKH
aTOMHOTO siApa

CoctaB U  XapaKTEPUCTHKHU
aTOMHOTO sJpa: a) pasmep,
COCTaB U 3apsii aTOMHOTO SI/1pa;
0) nmedext Maccel W IHEPrus
CBS3M S7pa; B) CIHH spa,
MarHUTHBII ~ MOMEHT  sIpa.
Snepubie cuibl. Mogenu siapa.
PannoakTuBHOCTE sifep. 3aKOH
paZMoaKTUBHOTO pacmajaa. o, [3,
Y-pacnasl. MeTtobt
HAOJIOJIEHUsI M perucTpaiuu
PaAMOAKTUBHBIX M3JIyYEeHUU U
yacTUll. flnepHble peakuuu u
ux tunel. llenHas snepHas
peaxiusi. TepmosinepHas
peaxuus. Yckopurenu
3apsKEHHBIX 4YacTull. SnepHble

OIIK-1
OIIK-2
OIIK-19

K,PK, T




PEaKTOpHI.

B rpade 4 npmBoaATca nnaHupyemble GOpPMbl TEKYLLETO KOHTPOASA: 3alimTa nabopaTtopHoi
paboTbl (/IP), somawHero 3agaHua (43), konnoksuym (K), pybexkHbiii KoHTponb (PK), Tectuposanue (T)
nT.A4.



4.2. Cmpykmypa oucuyuniaunst (mooynsn) « Quzuka)

Tabauua 2. O6uasi TPy10eMKOCTb TUCHUILUIMHBI COCTABJIsAET 8 3aveTHbIX equHuI (2884yacos)

Bun paboTst TpynoemMKoCTh, 4acoB
2 cemectp | 3cemectp Bcero
OO01ast TPY10€eMKOCTh 108 180 288
KonrakTHas padora 48 51 99
Jexyuu (J1) 16 17 33
Ilpakmuueckue 3anamus (113) 16 17 33
Jlabopamopusie pabomot (JIP) 16 17 33
CamocrositenbHas padoTa 60 102 162
[ToaroroBka u IpOX0XKI€HNE IPOMEKYTOUHON - 27 27
aTTecTaluu
Bua uTOroBOro KOHTPOJIs (3a4eT, IK3aMeH) 3a4eT dK3aMEH
4.2.1. Pazoenvl oucyuniunul, uzyuaemole 60 2 cemecmpe
N KonnuectBo vacoB
o
pa:;_ HaunmenoBaHue pa3acioB KodTakTHasg
nena Bcero pabora CP
J | 113 | JIP
1 2 3 4 5 6 7
1 Mexanuka 54 8 8 8 30
) MonekynspHas (cTaTucTuueckas) hpusuka u 54 g | g g 30
TEPMOJANHAMHUKA
Hmoeo: 108 16 | 16 16 60
Bupa utoroBoro KOHTpOJIs (3a4eT, IK3aMEH) 3a4er




4.2.2. Pazoenvl oucyunaunul, uzyuaemole 6 3 cemecmpe

N KonuuecTBo yacos
°
pas- HaumenoBanue paszzaenos Ko;;gg;:aﬁ
Hena Bcero CpP
J | 113 | JIP
1 2 3 4 5 6 7
3 | DNEKTpUYECTBO U MarHETU3M 57 7 7 7 36
4 | Onruka 57 6 | 7 8 36
5 | DneMeHTbl aTOMHOM U AJIepHON (PU3UKU 39 4 | 3 2 30
Bua MTOroBOro KOHTpOJIs (3a4eT, IK3aMeH)
27 JK3aMeH
Bcero: 180 17 | 17 17 102
4.3. JlabopamopHsie pabomeol
(koHTpONMpyemble KomneTeHuuu ONK-1, OMNK-2, NK-16)
No No Kon-Bo
JIP paznena HaumenoBanue 1abopaTtopHbIX padoT 4acoB
1 2 3 4
{ N3yuenne 3akOHOB PaBHOYCKOPEHHOTO JBUKEHHUS U BTOPOTO 3aKOHA
HrroTtona Ha MammHe ATByAa. 2
1 Omnpenenenre MOy FOHTA 10 U3THOY CTEPIKHAL. o)
1 OnpeneneHre MOMEHTa UHEPLIUHU TeJla METOJOM KPYTHIIbHBIX )
KoJieOaHu.
1 Omnpenenenne KodHPUITUEHTA )KECTKOCTH MPY>KUHBI CTATUCTUIECKUM )
U JTMHAMHUYCCKUM MCTOAAaMU.
) Ornpezenenre MIOTHOCTH KUAKOCTEN U KOHILIEHTPAILlUU PacTBOpa ¢ )
MOMOIIIbI0 TUKHOMETPA
o) Ornpenenenue BIaXHOCTH BO3/1yXa o)
Omnpenenenue kKodPuueHTa JMHEHHOTO PACITUPEHHS TBEPABIX TEIN.
5 p p p P o)
OnpeﬂeneHHe OTHOIICHUSA TCIINIOEMKOCTH IIPU MMOCTOAHHOM JaBJICHUHN
2 K TEIIOEMKOCTH IIPH MOCTOSHHOM 00beMe (¥ = C, / Cv ) MeTog0oM 2
Knemana-Jlezopma
3 Onpenenenne uyncia @apanes v 3apsaa MEKTPOHA. 3
3 N3MepeHne conpoTUBICHUH ¢ MOMOIIBIO MOCTa Y MHCTOHA. o)
3 Onpenenenre ropu30HTATIBHON COCTABIISIONICH HAPSKEHHOCTH )
MarHMTHOT'O TOJIS 3€MJTH.




paccenBaroUIEH JIMH3.

4 Omnpenenenue TJIaBHOTO (POKYCHOTO PACCESTHUSI COOMPATOIIEH 1

4 Omnpenenenne cUibl cBeTa GOTOMETPOM.

W3yuenwue siBieHns: MHTEp(EpeHLINU CBETa C MOMOIIBIO KOJIeI

4

HBIOTOHA
4 HccnenoBanue audpakiiuy cBeTa ¢ IOMOIIBIO ONTHYECKOW CKaMbU
5 N3yuenue BHentHero ¢potorddexra

4.4

I'lpaKmuquKue 3aHAMuUA

(KoHTpOonMpyemble KomneteHuum OMK-1, OMNK-2, NK-16)

Tema 3ausatus

Koin-Bo
4acoB

NeNe 3apnau o
Bonbkenuireiiny

NeNe 3agay 1o
Tpodumooii

2 cemecmp

Onemernmul KUHEMAMUKUL.

1. OTHOCUTEIIBPHOCTh ABMIKCHUS.

2.PaBHOMEpHOE 1 paBHOIIEPEMEHHOE
IIPSIMOJIMHEVHOE JBUKEHUE.

3.PaBHOMEPHOE 1 PAaBHOTIEPEMEHHOE
BpaIieHue 1mo oKpy>kHocTu. CBs3b
JUHEWHBIX U YTIIOBBIX BEJIHYHMH.

1.1-1.64

1.1-1.42

1. OcHOBHOE ypaBHEHUE TUHAMUKHU
MOCTYNATENbHOTO JIBHKEHUSI.

2. JIBmxeHue o HaKJIOHHOU
TTOCKOCTH.

3. JIBW>KCHHE CBSA3aHHBIX TEIl.

4. 3akoH BceMupHOTO TATOTEHUSI.
Kocmuueckue ckopoctu.

ﬂMHClMMKa nocmynameilbHoco osudICerus.

2.1-235

1.43-1.80

OHnepzemuueckue XxapakmepucmuKu

MEXAHUYECKOU CUCTNEMbI.

1. Pabota. Teopema 0 KUHETHUYECKON
sHepruu. Pabota cuibl TsHKeCTH.

2. 3aKOH COXpaHEHHUS MTOJTHOMN

MEXaHUUYECKON SHEPTUH.

. Pabota HeKOHCepBaTUBHBIX CHIL.

4. UMnynbe. 3aKOH COXpaHEHUs
HMITyJbCca. MIMIynibe CHIIBI.

5. Y nap abconroTHO yIpyrux u
HEYNPYTuX Te.

6. DHeprus ynpyroaeGpopMupoBaH-
HOTO Tena.

(8]

2.36-2.152

1.81-1.128

Mexanuka meepoozo mea.
1. MomeHT cuibl. [1nedo cuibl.

3.1-3.50

1.129 - 1.170




2. MOMEHT MHEPLIUU TBEPOTO Tea.

(O8]

. Teopema IlITeitnepa.

4. Kunetuyeckas sHeprus
BpAaIllaTeIbHOTO ABHKEHHUSL.

5. OCHOBHOE ypaBHEHUE TMHAMUKHU
BpAaIlaTeIbHOIO JBUKECHHUSL.

6. MoMeHT uMIIyjbca U 3aKOH €ro

COXpaHECHHS.

Cunbl unepyuu.

1. Cuiibl MTHEPLIUY ITPU YCKOPEHHOM
MOCTYNAaTEebHOM JIBUKEHUU
CHCTEMBI OTCYETA.

2. LlenTpoOesxHas cruia MHEPIHU.

3. KopuosucoBa cujia WHEpIUY.

1.201 - 1.210

Dnemenmol Mexanuxu HCUOKOCmell.

1. YpaBHeHME HEPA3PBIBHOCTH.

2. YpaBuenue bepuyim.

3. CKOpOCTh UCTEUCHUS KUIKOCTH
W3 MaJIOTO OTBEPCTHS B LIUPOKOM
cocye.

4. Bsa3kocTb. [[BIokKeHHE MaICHBKUX
LIAPUKOB B KUIKOCTH.

5. PesKUMEBI TeUeHUS KUIKOCTH.

4.1-4.20

1.211-1.247

Mexanuueckue xonedanus.

1. F'apmoHHMueckue KoaeOaHus U ux

XapaKTePUCTUKH.

2. CKOpOCTb, YCKOPEHHE U DHEPT U
TapMOHUYECKHUX KOJIeOaHUH.

3. [Ipy>kxuHHBINA, PU3NUECKUI U
MaTeMaTHYeCKUI MasiTHUKH.

4. CnoxeHue IByX OJJMHAKOBO
HaIpPaBJICHHBIX TAPMOHUIECKUX

KoJIe0aHUI OJIMHAKOBOM YaCTOTHI.

5. CnoxxeHue 1ByX B3aUMHO
MePIEeHINKYISIPHBIX KoJeOaHun
OJIMHAKOBOM YaCTOTHI.

6. 3aryxaromire cBOOOIHbBIE

KoseOaHus. JlekpeMeHT 3aTyxaHusl.

7. BeiHYXI€HHBIEC KOJICOaHUSI.

12.1 -12.55

4.1-4.37
4.46 - 4.71
4.89-4.90

Mexanuueckue 6oHbi.

1. YpaBHEHME MIIOCKOW BOJIHBI.
BomHoBoe uncio.

2. ®a3oBas U TPyNIOBasi CKOPOCTH.

3. Crostune BoaHbl. KoopauHathl
Y3JI0B U IIy4YHOCTEM.

4. 3ByKOBBIE BOJIHBI M UX
XapaKTEPUCTUKH.

12.56 - 12.66
13.1-13.39

4.116 - 4.156




5. Yaptpassyk. Mu(ppa3Byk.
6. Oddexr lomnepa B akycTUKe.

10.

MonexynapHno-kunemuueckas meopust

UOEATIbHBIX 2A308.

1. UneanbHblii ra3. YpaBHEHUE
COCTOSIHUS HI€aILHOIO rasa.

. MU3omporiecchl.

. JlaBneHne cmecu ra3oB. 3aKOH
JanpToHa.

4. OcHoBHoe ypaBHeHne MKT

HJICaIbHBIX T'a30B.

W N

9]

. CpenHsist KBajpaTU4YHAsI CKOPOCTb.

. 3akoH MakcBeia o pacrpezene-
HUU MOJIEKYJI UAEATIBHOrO rasa
MO0 CKOPOCTSIM.

7. bapomerpuueckas dpopmya.

8. Cpennsisa nimuHa cBOOOJIHOTO

npobera MoJIeKyI1 rasa.
9. Pacnpenenenne bonbimana.
10. SIBnenust nepeHoca B

(o)

HEPABHOBECHBIX CUCTEMAX.
Juddysus, TermIonpoBOIHOCTD,
BsskocTs.

5.1-5.158

2.1-245

I1.

Ochogbl mepmMoOuHAMUKU.

1. Yucrno creneHeit cBOOOBI.

2. BHytpenHss sHeprus. Teopema o
pacripe/ieieHul BHYTpEeHHEN
SHEPIrUH MO CTETIEHSAM CBOOOIbI.

3. IlepBoe Hauano TEPMOJMHAMUKH.

4. VY penpHas TEMIOEMKOCTb
BerecTBa. KoanmuecTBo TEmioThl.
YpaBHeHnue Maiiepa.

5. Pabota raza npu u3sMeHEeHUH
o0bema.

6. [Ipumenenue 1- ro Hauana

TEPMOJINHAMHKH K H30TTPOIIECCAM.

7. AnuabaTudeckuii mpoiiecc.
VYpasHenue Ilyaccona.

8. Pabora raza npu aguabaTuyeckom
IIpoLECCE.

5.159 - 5.231

246 -2.83

12.

Peanvnvie eazvi, scuokocmu u meepovie

meina.

1. YpaBuenue Ban-nep-Baanbca.

2. BnaxnocTs Bo3ayxa. Touka pochbl.

3. IloBepXHOCTHOE HATSHKEHUE
KUJKOCTEH.

4. CmauuBanue. Kanumisipabie

6.1-6.26
7.1-7.84
8.1-8.41

2.84-2.115




SIBIICHUSL.

5. TennoeMKOCTb TBEPABIX TEIN.

6. TerioBoe pacmMpeHue TBEPABIX
Tel.

7. lIpounocts. JledexTs.

3 cemecmp

Onexmpocmamuxa 1 9.1-9.129 3.1-3.74
1) 3axoH coxpaHeHus 3apsia.

2)3akon Kynona B Bakyyme u
TIMDJICKTPUKE.

3) Hamps>keHHOCTB 3JIEKTPOCTaTUYECKOTO
noJist. [IpuHIMT cynepno3unuy.
4)Teopema I'aycca. [Tone 3apskeHHON
IJIOCKOCTH, cepsl, m1apa, HUTH.

5)Pabora nepemerienus 3apsaaa B MoJe.

6) [ToTeHunan 3J1eKTPOCTaTUYECKOTO OJIS.
HanpskeHHOCTD Kak TpaieHT
MOTEHIINAaNA.

7) ABm>xeHue 3apsiaa B
ANEKTPOCTATUYECKOM IIOJIE.

8) Konnencaropsl. CoetuHeHHS
KOH/IEHCaTOpPOB.

9) DHeprus 3apsHKEHHOTO KOHACHCATOpA.
DHeprus 3JIeKTPOCTATUYECKOTO MOJISL.

Tlocmosannwiil snexmpuyecKuli mox. 1 10.1-10.96 3.75-3.103
1) Cuna v mIOTHOCTH TOKA.

2) 3akoH OMa /17151 OTHOPOTHOTO Y4acTKa
LIENU 1 3aMKHYTOH LIETIH.

3) [TocnenoBarenbHOE U MapAICIbHOE
COEIMHEHHE NTPOBOJHUKOB.

4) PaboTa 1 MOIIIHOCTb TOCTOSIHHOTO TOKA.
3akoH Jlxoyns — Jlenna.

5) Pa3BerBnennsble nenu. [IpaBuna
Kupxroda.

Onexmpuueckue moKu 6 pasiuiHblx 1 10.97-10.126 3.104-3.113
cpeodax.

1) DnexTpoauTHYecKas JUCCOIAITHU.
2) Dnexrponus. 3akon Dapanes 1t
ANEKTPOJIN3A.

3) Uonuzamus razos. [110THOCTS TOKa B
ra3oBOM paspsije.

4) PaboTa BbIXO/1a DJIEKTPOHA.
TepMOdIEeKTpOHHAS SMUCCHSL.

Maernummnoe noze. 1 11.1-11.92 3.114-3.174
1) 3akon buo — CaBapa — Jlamaca.




2) HanpsikeHHOCTh U MHYKLUS
MarHUTHOTO MOJIS IPSIMOTO ¥ KPYTOBOT'O
TOKOB.

3) MaruuTHOe 1oJie TOpoua U COJICHOUAA.
4) B3aumojieiicTBuE apajuIeIbHbIX TOKOB.
3akoH Amriepa.

5) Cuua Jlopenna. JIBuxeHue 3apsskeHHBIX
YaCTHI] B MArHUTHOM TI0JI€.

OnexmpomacHumHnas UHOYKYus.

1) 3akon ®apanes 17151 SJEKTPOMArHUTHON
WHTYKITUH.

2) UnnyktuBHOCTh KOHTYpa. D/1C
CaAaMOUHIYKITHH.

3) DKCTpaTOKU 3aMbIKaHUS U Pa3MbIKaHUS
LeTH.

4) B3aumHast UHAYKTUBHOCTb JABYX
KOHTYpOB.

5) DHeprus MarHUTHOTO TOJI.

11.93-11.132

3.175-3.214

Maznummnoe none 6 sewjecmee.

1) HamaruuueHHOCTD BEILIECTBA.

2) MarautHas MpoOHUIAEMOCTb U
MarHuTHasi BOCHPUMMYHBOCTD BELIECTBA.
3) ua-, mapa- u peppoMarHeTHKH.

4) 3aKOH MOJIHOTO TOKA /ISl MArHUTHOTO
I10JIs1 B BELIECTBE.

11.123,11.124

3.215-3.229

Onekmpomaznummusie KoneOaHus 8
koumype. llepemennwiii sn1eKmpudecKutl
MOK.

1) DnekTpoMarHuTHbIE KOJIEOaHUs B
KoHType. @opmyna TomcoHa.

2) 3aTyxaroIiue MJIeKTPOMarHUTHEIE
KoJIeOaHusl.

3) BeiHYyX/1I€HHBIE 2JIEKTPOMArHUTHBIE
koseOanus. [lepeMeHHbIH ANIeKTpUUecKHii
TOK.

4) Pe3ucrop, KaTylika 1 KOHJACHCATOP B
LIETIH [TIEPEMEHHOTO TOKa.

5) BektopHas nuarpaMMa HalnpspKeHUH.
3akon Oma 11 IEPEMEHHOT0 TOKA.

6) MONIIHOCTD B LIETIH NTEPEMEHHOTO TOKA.

14.1-14.28

4.38-4.45
4.72-4.82
4.91-4.115

3axonbl ceomempuyeckol ONMuKU.
Domomempusl.
1) 3aKoHBI OTpaXKCHUS U MPEITOMIICHHSI




CBETa.

2) CkopocThb CBETa B Cpejie.

3) IloniHOE BHYTpEHHEE OTpaXKEHHUE.

4) dopmysa TOHKOM JIMH3BL. ONITHYECKas
CuJ1a TOHKOM JIMH3BL.

5) YBenuueHue nynsl, MUKpPOCKOIIA,
TeJecKomna.

6) OOTOMETPUYECKUE BETUUHUHBI.

7) 3aK0H OCBEIICHHOCTH.

15.1-15.69

5.1-5.40

Humepghepenyus ceéema.

1) Uarepdepennns creta. Y cioBus
MaKCHMyMa U MUHUMYyMa UHTEep(epeHINH
CcBeTa.

2) Pacuer unTepdepeHIIMOHHBIX TOJIOC.

3) UnTepdepennus B
IJI0CKOMApaUIeTbHOM MIIACTHHKE.

4) UnTepdepeHnus oT MIacCTUHKA
nepemeHHou ToauuHel. Konsua Herorona.

16.1-16.26

5.41-5.67

Jugpparxyus ceema.

1) Pacuer 30H ®penens.

2) Audpakmust OT OJHOM HIEIH.

3) AudpakuroHHas pemeTka.

4) Mudpaxius Ha IPOCTPAHCTBEHHOM
pemieTke.

16.27-16.57

5.68-5.112

Hucnepcus ceema.

1) OTkiI0oHEeHHe Ty4yei mpu3MoH .

2) 3aBUCUMOCTb ITOKa3aTesl MPETOMIICHUS
BEIIECTBA OT YaCTOTHI BHEIIHETO MOJIS.

3) [Tormomenue cBera.

5.113-5.137

Keanmosas npupooa usnyuenus.

1) TeroBoe U3 Ty4eHHE. DHEPreTUYECKas
CBETUMOCTb aOCOJIIOTHO YEPHOT'O TeIa.
Cepoe Tterno.

2) 3akon Credana — bonbpiivana.

3) 3akoH cmernieHus Buna.

4) ®opmyna Panest — [[xunca.

5) Oueprus kBanta. @opmyna [lnanka qis
TEIUIOBOTO MU3TyYCHHUSI.

6) YpaBHeHue DUHILITENHHA IS
dorodddexra.

7) Kpacnas rpanuna mis potodddexra.
8) 3anepKuBarOUil MOTSHIIHUAL.

9) Macca u umnynbsc GpoToHa.

10) JlaBneHue cBera.

11) Oddexr Komnrona.

18.1-18.22
19.1-19.38

5.169-5.235

Teopus amoma no bopy.
1) O606menHnas popmyna banemepa s

20.1-20.42

6.1-6.37




CIIEKTpa aTroMa Bojopoja. Pasznuunsie
CEpUHU CIEKTPa aToOMa BOJOPOJIa.

2) Ilocrynars! bopa.

3) Atom Bogoposa o bopy. DHeprus
3JIEKTPOHA Ha N — OM CTAallMOHAPHOU
opowure.

7. | Dnemenmol si0epHoll pusuxu u uzuxu

22.1-22.43

7.1-7.96

INEeMEHMAPHBIX YACMUY.
1) dedexT macch sapa.

2) DHeprus CBsI3U spa.

3) [lepuoxa momypacmnasa. 3akoH
PaZMOaKTUBHOIO pacraja.

4) IIpaBuia cMeleHHs..

5) SlnepHble peakuuu.

6) DHeprus AAEpHBIX PeakLui.

7) 3aKOHBI COXpaHEHUS B IPOLIECCax
B3alMOIIPEBPALLAEMOCTH 3JIEMEHTAPHBIX

4acTuIl.
4.5 CamocmoamersbHoe usyvyeHue pa3oesnos OUCYUnAUHbI
(KoHTpOoNMpyemblie KomneteHuun OMK-1, OMNK-2, NK-19)
No Kon-Bo
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITEILHOE N3Y4YEHUE

Paznena 4acoB

1 2 3

1 Mexannueckoe qBuxeHre. OTHOCUTENBHOCTD ABMKEeHUs. Cructema oTcueTa. 6

KoopannatHas u BekTopHas (opma OMHCAHUS TBUKCHHUSL.

1 PeaktuBHOE ABMkeHne. Kocmudeckue CKopocTH 6

1 I'upockomnsl. [IpumeHeHne rupockonoB B HAaBUTalluu 6

1 3BYKOBBIE BOJHBI. YIbTpa3ByK. MH(pa3Byk. Dddext Homiepa 6

1 Heunepuunanbsusie cucremsl orcuera. CUiibl UHEPIIUU 8

2 Ornpenenenne MoCTOSTHHON ABOTraapo 4

2 Jlnuna cBoOoiHOTO podera MOJIEKYJIbl M CPEAHEE YUCIIO CTOTKHOBEHUHN 4

2 BHyTpeHHss1 dHEeprus peaqbHOro rasa. 4

2 A dexr xoyna-Tomcona. CxumxeHne ra3on 4

) JlaBiieHre o1 M30THYTOM MOBEPXHOCTHIO KUAKOCTH. @opmyna Jlamnaca. 4

Kanunnsipusie siBneHus
2 JedexTsl B KpucTaymiax 4
2 CyOnumarusi, TUTaBJICHHE W KPUCTAUTU3AIUS TBEPABIX Tel. AMOpQHBIE Tena 4




3 OnbiT MWITMKEHA TTO ONPEISTICHHIO 3apsia JIEKTPOHA 4
Pacyer HanpsPKEHHOCTH JIEKTPUYECKOTO OISl HA OCH JUIIOJIA M HA MIPSMOU 2

3 NEPIEHAUKYJIAPHON OCH TUATIOJS.
ITpumenenune TeopeMsl ['aycca 1 pacueTa HanpsHYKEHHOCTH 0JI1 PABHOMEPHO

3 3apSUKEHHOM  chepUdecKoil  MOBEPXHOCTH, PABHOMEPHO  3apSKEHHOTO | 3
0ECKOHEUHOTr0 IWINHAPA.

3 Cer”eTodIeKTpUKH, KX CBOMCTBA U IPUMEHEHHUE. 2

3 ComnpoTuBieHHEe  NPOBOJAHWUKOB W HMX  COCIMHCHHE.  3aBUCHMOCTH |
COINPOTHBIICHUS IPOBOJAHUKOB OT TeMIiepaTrypbl. CBEpXIIPOBOJUMOCTb.

3 PeoxopaHblil MOCT YUHCTOHA. 2
3 KoadduuneHt noneznoro AeCTBUS HCTOYHHUKA TOKA. o)
Paborta BbIX0/1a 3JIEKTPOHOB U3 METAUIOB. TepMO3IEKTPOHHAS 3MUCCHSL.

3 KoHTakTHas pa3HOCTh MOTEHIMAIOB. TEepMORIIEKTPUUECKHE SBJIECHUS U UX 2

IIPUMEHEHHE.
; [TosrynnpoBOXHUKOBBIM IO, TPUO, TPAH3UCTOP UHTEIPAIIbHBIE CXEMBL.. )
Buael camocTosTENBHOrO Ta30BOr0 paspsaa. Tiueromuii, 1yroBoil, MICKpOBOU 2
3 U 1yTOBOH pa3psibl.
3 Dddext Xomna. 2
3 Yckopurenu 3apsKEHHBIX YaCTHIL. 2
3 [wna- n mapamaraetusm. PeppoMarHeTUKH U UX CBOWCTBA.
3 Tok npu 3aMbIKaHUM U Pa3MBIKAHUH LIETIH. 2
3 OmnpezesnieHne  yIAENbHOrO  3apsiia  MOJOXHTENBHBIX ~ MOHOB. Macc — |,
crieKTporpagsl.
3 TexHuuyeckue NpUMEHEHHUsI AEKTPOIH3A.
4 OnTnueckue npuOopel. Adeppani ONTHYECKUX CUCTEM.
4 OmneiTel ®u30 1 MalikenbCcoHa IO ONPEAEIIEHNIO CKOPOCTH CBETA. 4
4 MeTtopl HabmoaeHus naTepdepeniuu ceera. [lpumenenue naTepdepeHnu 4
CBETa.
4 Bunpl moMuHecHeHINN. 5
4 UckyccrBennas anuzorporus. Dddext Keppa. 5
4 Bpamenune mockoctu nonsipuzauun. CaxapuMeTpsl. 6
4 OnTrueckasi TMpOMETPHSL. 4
4 lonorpagust. 4
5 [Tepuoanueckas cucrema neMeHTOB MeHieneena. 10
5 [Ipumenenus nasepa. 10
5 YacTHIlbl 1 aHTUYACTUIEI. AHTHUBEIIECTBO. ]




5. O6bpazosamenvHble mexHono2uu

AHUMAaIUU TIOKA3bIBAIONINE OCHOBHBIC (DM3MYECKHE SIBJICHHUS W 3aKOHBI, OMHCHIBAIOIINE ITH SBJICHWSI,
KOMITBIOTEPHBIE CUMYJISIIUU JTa00paTOPHBIX padoT, hparMeHThl U3 HAyYHO-MOMYISIPHBIX (PUIEMOB, BUIEO
JI€MOHCTpPAIIMH OIBITOB.

UHTepaKTUBHbIE 06pasoBaTeanble TEXHONO0rmn, ncnosibdyemblie B ayaUTOpPHbIX 3aHATUAX

Cemect Buna 3aHATMA Ncnonb3yemble MHTEPAKTMBHbIE Konuyectso
P (N, NP, NP) obpa3oBaTesibHble TEXHO/IOMUK Yyacos
1 N Obyvatowme KOMMblOTEpPHbIE nporpammbl 6
«OTKpbITaa  ¢usmnkaly», «OTKkpbITas ©U3MKa2y,
«XuBaa o¢usmka», «IHUMKNoneamns no ¢GuUsmKe,
BMOEO OEeMOHCTPaLMM  OMbiTOB, NpPe3eHTauui
NeKuni.
nP
np KomnbtoTepHble nabopatopHbie paboTobl. 4
2 N Obyvatowme KOMMbIOTEpPHbIE nporpammbl 6
«OTKpbITaas  ¢u3mkaly», «OTKpbITaa ¢U3MKa2»,
«HunBas OusnKa», «IHUMKNoNeana No ¢GuU3nKe»,
BMOEO OEeMOHCTPaLMM  OMbiTOB, Npe3eHTauui
NeKkumi.
nP
np KomnbloTepHble nabopatopHbie paboTobl.
Utoro: 16




6. Oyenounvie mamepuanvl 011 MEKYue20 U pyoesncHo20 KOHmMpPOJia ycneeaemocmu
U NPOMENCYmOUHOU ammecmayuu
KoneunsimMun pe3yjibTaTaMu OCBOCHHUA IPOrpaMMbl AUCHUIUIMHBI SABJIAIOTCH C(l)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPLI «BHATH», KYMCTb», «BJIAACTH», PACIMCAHHBIC 110 OTACJIbHBIM KOMIICTCHIIUAM.
@opMHUpOBAaHUE 3TUX JAECCKPUNTOPOB IPOUCXOAUT B TEUYEHHE JBYX CEMECTPOB IO 3TalaM B paMKax
Pa3IMYHOTO BUA 3aHITHI U CAMOCTOSITENIbHOM pabOTHI.
B xome wu3yueHus AMCHUIUIMHBI TPEIYCMATPUBAIOTCS MEKyuuil, pyOexcHuvlli KOHMpOab U

npomexcymounas ammecmauusl.

6.1. OyeHoYHble Mamepuasl 0719 MeKyuw,e2o u pybexHo20 KOHMponsa

TekylWmnin U pybeXkHbI KOHTPONb YCMEBAEMOCTM CTYAEHTOB, M3yYaloWMX Kypc «DuU3mKa»
OCYLLECTB/IAETCA B pamMKax 6anibHO-PENTUHIOBOM CUCTEME aTTeCTaLMN CTYAEHTOB, pa3paboTaHHbIN U
BHeAPEHHbIM B NMPaKTUKy aeatenbHocTn B KBIY. B pamkax 3Tol cucTembl B TeyeHUe cemecTpa no
YTBEPXKAEHHOMY rpaduKy npoBoaMTCA OanNbHO-PEUTUHIOBbIE KOHTPOJIbHbIE  MEpPOnpUATUA,
BK/IlOYAlOWME MpOBeAeHMe KONNOKBUYMA B YCTHOM ¢GoOpme W  KOMMbIOTEPHOE TecTUpPOBaHMe
CTyAeHTOB. B pamkax 6annbHO-pPENTUHIOBOM CUCTEME aTTECTaLMM CTYAEHTOB NPeayCMOTPEHbI MepbI,
CTUMYAMPYLOWME NoceleHne 3aHATUIM cTygeHTamun. OLeHKa yCcnewHoCTn CTyAeHTOB NPOBOAUTCA NO
MHOrobannbHoOM LWKane

(100 6annos)

6.1.1. Bonpocwt na kon1okeuym (KonTpoaupyembie komnerenuun OIIK-1, OIIK-2)

2 CEMECTP

Bonpocs! s 1 kKo10kBHYMa
1. Cucrema otcuera. Ilyre, mnepememieHne, CKOpPOCTb, YCKOPEHHE IIpH PaBHONEPEMEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU.
2. KuHeMmaTuka BpalaTelbHOIO ABM)KEHUS. YTOII IOBOPOTA, YIJIOBas CKOPOCTh, YIVIOBOE YCKOPEHUE
U UX CBA3b C JIMHEHHBIMU XapaKTEPUCTUKAMH.
JuHamuka MatepranbHoi Touku. [TonsiTe maccesl, cuibl. 3akoHbl HploTOHA.
Cunel B MEXaHUKE (CUJIa TPEHHUS, TSHKECTH, YIIPYTOCTH).

3akoH BCCMI/IpHOFO taroreHus. KocMudeckue CKOpPOCTH.

A

[TonsiTne 3aMKHYTOM cUCTEMBI. MIMITyIbC MaTepraibHON TOUKH, MEXaHUYECKOM CUCTEMBI. 3aKOH
COXPAHEHHUS UMITYJIbCa.

7. Pabora. Mommuocts. KIIJ[. Kunernueckas M NOTEHUMAIbHAS SHEPIHMU. 3aKOH COXpaHEHUs
SHEPIUu.

8. MowmeHT cuibl. MOMEHT UMITyJbca. 3aKOH COXPAaHEHUS] MOMEHTA UMITyJIbCa.



9. OcHOBHOE ypaBHEHUE JUHAMUKH BPAILIaTEIbHOTO ABUKEHUS. MOMEHT HUHEPIIHH.

10. MowmenT unepruu. Teopema Ll telinepa. I 'npockomnsl.

11. Kunernueckas sueprus BpameHus. Pabora, coBepuiaemas npu BpalleHUH Tea.

12. HCO. Cubl uHEpLUH.

13. IIpuntun otrHocutensHocTH [Nanmmtes. [IpeoGpazoBanus ["anmmes.

14. IToctynatel CTO. IIpeobpazoBanus JlopeHna 1ist KOOpAUWHAT U BPEMEHHU U UX CIIEACTBHS.

15. OCHOBHOM 3aKOH PEJNIATUBUCTCKON AMHAMUKH. 3aKOH B3aMMOCBS3H MAaCChl U SHEPTUU.

Bonpocs! 1151 2 KOJUIOKBHYMA.
1. CaoiicTBa xuakocteil u rasos. ['mapocratuueckoe nasnenue. 3akoHsl [lackans, Apxumena.
VYcnoBus niuaBaHus Tell.
CrannoHapHoO€e T€YEeHUE UA€aTbHON KUAKOCTU. Y paBHEHUE bepHyIin u ciecTBUs U3 Hero.
BszkocTs. JlamuHapHOe U TypOylIeHTHOE TeueHue kuakocT. Yucio PeitHonbaca.
Omnpenenenue Ba3kocTu MeTo1oM CTokca.
Omnpenenenue Ba3koctu MetooMm [lyaseitns.
Mexanudeckne KojaeOaH!sI U HX XapaKTePUCTHKH.
["apmonmnueckuit ocunmsatop. [pyxunHubIi, Grusndeckuii 1 MaTeMaTHYECKUN MasTHUKH.
VYnpyrue BosiHbL. YpaBHeHHE Oeryleil BOJIHbBI. 3eMJIETPSICeHNS: TPUUYHMHBIL, TIOCIECTBUS, IPOTHO3.

Nurtepdepentius BonH. CTosiune BOJIHBIL. 3BYK, UHPPA3BYK, YITPa3BYK.

= © 0 N YA W

0. CratucTu4eckuii 1 TEPMOJAMHAMUYECKUN METOABI MCCIEAOBAaHUSA CUCTEMBl MHOI'MX YaCTHILI.
OcHosnble nonoxxenuss MKT crpoenus BelecTna.

11. TTonstue mons BemecrTBa. KomnuectBo BemiecTsa. MolisipHas Macca, Macca OJJHOM YacTHUIIBI.

12. Uneansusiii ra3. OcHoBHoe ypaBHeHue MKT naeansHoro rasa.

13. YpaBHeHue coCcTOAHMS HAEATBHOTO rasa. M3omnpoueccs!.

14. 3axon MakcBenia 0 pacipeaeeHud MOJIEKYJT UAEaTbHOIO ra3a o CKOpOCTSM.

15.bapomerpuueckas popmyina. Pactipenenenue bonbimana.

16. Tuddyzus. 3akon Ouka. Koadpduuument mupdy3un.

17. TenmonpoBoiHOCTh. 3akoH Dypre. Koadduuuent remmonpoBoanocTy.

Bsizkocts. YpaBuenne HprotoHa. KoadduiineHT BI3KOCTH.

Bonpocs! 1151 3 KOJLUIOKBHYMA.
1.TlepBoe Havaso TepMoAMHAMUKHN. BHYTpeHHss1 sHeprus. Pabora B TepMOAHMHAMUKE.

2. TennmoemMkocTh ra3oB. Y paBHeHue Maiiepa.



3. Yucno creneHeidt cBoOozabl. 3aK0H bosibIiMaHa O paBHOMEPHOM pacHpelesieHUd SHEPTHH T10
CTETEHSIM CBOOO/IBI.

4. TIpuMeHeHue NepBOro Hayajla TEPMOJAMHAMUKHU K U30IIPOLIECCaM.

5. Anmabatudeckuii porecc. YpaBHenue [Tyaccona.

6. O6patumble 1 HeOOpaTUMBbIE Mpolecchl. DHTponus. Bropoe Hauaao TepMoIMHAMUKH.

7. Temnossie neurarenu. Lukin Kapno. KIT/] TenoBoit Mammubl. OXpaHa OKpysKarolle cpeibl.

8. PeanbHble rasel. Ypasuenue Ban-nep-Baanbca. M30tepmsl peanbHOro rasa.

9. BHyTpenHsis sHeprus peasibHOro raza. Cxxmxenue razon. Dpdekt Jxoymns — Tomcona.

10. SIBneHus Ha IpaHULIE KUIKOCTh U TBepaoe Teno. KpaeBoii yron cmaunBanus. [ToBepxHocTHOE
HaTspkeHue. [10BepXHOCTHO-aKTUBHBIE BEILIECTBA.

11. Wcnapenue, masienue, cyonumanus. J{uarpamma cocrostausi. TpoiiHas Touka.

12. JlaBneHue 1MoJ M30rHyTON MOBEPXHOCTBIO KUAKOCTH. KanusuisipHble siBlIeHUS.

13. Tsepasie Tena. AMopdHbIe U KpucTandeckue tena. [lonuMepsl u okpyskaromias cpeaa.

14. TuIbl KPUCTAININYECKUX TBEPABIX TEI.

15. JledexTsl B KpHUCTAILIAX.

3 CEMECTP
Bonpocs! 1 ko10kBHyMa

1.3aKOH COXpaHEHHUs IEKTPUUECKOTO 3apsaa. 3akoH KymnoHa.

2. HanpspkeHHOCTD AeKTpudeckoro mojst. [Ipuamnun cyneprnosuruu. [lome qumoss.

3. [ToTok ¥ MUPKYISIHS dIEKTpocTaTHIecKkoro nois. Teopema [Maycca.

5. PaGora snextpocraTudeckoro moiis. [loTeHIman u ero cBS3b ¢ HAMPSHKEHHOCTHIO.

6. IlpoBogHMKM ¥ JUAJIEKTPUKKA B 3JekTpocTaTHueckoM mone. KonaeHcaropsl. EmkocThb
KOHJICHCATOPOB.

7. DOHeprus B3aUMOJICHCTBUS AJIEKTPUUYECKUX 3apsiioB. DHEPrusi YEJWHEHHOIO IPOBOJHUKA,
KOHJIEHCATOPA, AIEKTPUUECKOTO MOJIS.

8. Dnexrpuueckuii Tok. Cuna toka. Ctoponnue cubl. D/[C. 3akon Oma aia ydacTka enu U IS

3aMKHyTOI>'I Lemnu, CoOACPIKAECTO UCTOYHHK TOKA.



9. 3akon Owma u J[xoynsa-Jlenmna B uaTerpanbHoi U nuddepeHmaibHoi hopmMax.
10. ConporuBieHre MNPOBOJHUKOB H UX COEAMHEHHUS. 3aBUCUMOCTb OT TEMIIEpaTyphl.
CBepxX1npoBOAUMOCTb.
11. [IpoBogumocTh B MeTasuiax. TepMOAIEKTPOHHASI SMUCCHS. AIEKTPOBAKYYMHBIN THO/I.
12. IIpaBwmia Kupxroda. PaBHOBECHBII MOCT YHHCTOHA.
13. IIpoBomumocts B mnonynpoBogHukax. CoOCTBeHHass M TNpPUMECHas IPOBOJUMOCTb.
[TomynpoBOIHUKOBBII THOJ.
15. Dnexktponus. IIpoBoauMocTs B anekTponuTax. 3akon Papaes.
16. MaruutHoe nosne. 3akon buo-Casapa-Jlamnaca.
17. B3aumoieiicTBuE MapajiebHbIX TOKOB. 3aKOH AMIIepa.
18. [IBuxenue 3apsKeHHbIX YacThll B MarHuTHOM 1osie. Cuia Jlopenna.
19. DnexkrpomarnuTHas uHAyKIus. 3akoH Dapazes. [Ipasuno Jlenma.
22. Marunetuku. [{ua-, napa-, peppomaraeruxu. ['unoreza Amnepa.
23. UHIyKTUBHOCTH. DHEPrusi MarHuTHOrO 1oJjsi. Camounaykuus. Tpancdopmarop.
24. TlepemenHslit TOK. 3akoH OMa A7 IEPEMEHHOTO TOKA.
25. PeakTuBHOE CONPOTHUBIIEHHE. MOIHOCTD B L€ IEPEMEHHOI0 TOKa.
26. KonebarenbHblii KoHTYp. CBOOOAHBIE TapMOHMUYECKHE KosebaHus B KOHType. Popmyna
Tomcona.
27. KoneOaTeNnbHbIi KOHTYp C aKTUBHBIM COMPOTUBIICHHEM. 3aTyXarolIne KonebaHusl.
28. BeinyxaeHHbIe KoeOanus. SIBIeHne 3JeKTpUIeCcKOro pe3oHaHca.
Bonpocs! 2 koJ1I0KBUYMA.
OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.
Onrtuueckne npubopsl. JInnza. @opmyrna ToHKOW JTUH3BL [locTpoeHne m300pakeHUl B TOHKON
JIMH3E.

®dotomerpust. OcHOBHBIE POTOMETPUIECKUE BETMUNHBI.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

Wntepdepenius cBera. YcioBUsg MakCUMyMa M MUHUMyMa HHTepdepeHnnu cBeTa. [IpuMeneHue
uHTepdepeHIrm.

Mertozp! 1TOy4eHUsI KOTEPEHTHBIX CBETOBBIX BOJIH.

WnuTepdepenius ceeta B TOHKHUX IUIeHKaxX. [10710Ck paBHOTO HaKJIOHA.

HuTepdepenius ceera B TOHKHX IUieHKax. [lomockl paBHOM TonmuHbl (koibia HeroToHa)

Pacuer nuntepdepeHIIMOHHOM KapTUHBI OT IBYX UCTOYHUKOB.

Hudpakaus ceera. [Ipunnun [tolirenca - @penenst. Meron 30 OpeHerns.

Hudpaxius Openens Ha KPyTrJIoM OTBEPCTUHU M HEMTPO3PAYHOM JIHCKE.

Hudpaxus ceera. udpakuus Opaynrodepa Ha ogHoi menu. Judpakiuonnas pemerka

. Audpakuus Ha kpuctamwiax. opmyna Bynsda — bBperros.

I'onorpadwus.

Hucnepcus cBera. DJIeKTpOHHAs TEOPUS TUCTIEPCUN.

Hucnepcus ceera. Buasl cniekTpoB n3imyueHus. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAJIN3.
[Tornouienue cBera. 3akoH byrepa. CrieKTpbl U3JIydeHUs U TOTIOMIEHUS KaK METO/ OTpa)XaTeJIbHOM
CIIOCOOHOCTH MOYB, IMarHOCTUKA 3arpsI3HEHHBIX HE(PTHIO MOYB.

[Tonspu3zanus ceeta. Bunel nonsgpuzanuu. 3akon Manroca.

[Tonsspu3zanust cBeTa NMpPU OTPAKEHUM U NPEJOMIIEHUM HA I'PAHULE JIBYX IUAJIEKTPUKOB. 3aKOH
bprocrepa.

SIBnenue aBoHHOrO TydenpeaomieHus. [IpuOopsl s nmoyyeHus,, HOASIPU30BaHHOTO CBETA.
Onrruecku akTUBHBIE BemecTBa. CaxapuMeTphl.

HckyccTtBennas ontuyeckas anu3oTponus. Dddext Keppa.

. XapaKTepuCTUKU TeIuioBoro usnydeHus. 3akoH Kupxroda. 3akonsl Ctedana — bonbimana u

cMenieHust Buna.
®opmynbl Panes — Jlxunca, Buna u [1nanka.
Onruyeckass TMPOMETPUS.

3akonsl porodrddexra. YpaBHenue DitamreitHa st potodrdhdexra. [Ipumenenne horodddexra.



26. Macca u umnyisc poToHa. /[aBneHue cera.

27. Ddpdext Komnrona.

28. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax. JInHeNuaTelil criekTp atoma BOAOPOAA.

29. Ctpoenue atoma. OnbiTel Pe3epdopia mo paccessHuro anbda - YaCTHII.

30. [Toctynatel bopa. DkcniepuMeHTaIbHOE TOKA3aTEeNbCTBO JUCKPETHOCTH SHEPreTUUECKUX YPOBHEU
atoma (onbITel @panka u ['epiia).

31. DnemenTapHas Teopus aroma Bojgopojaa no bopy

Bonpocs! 3 ko110KBHYyMA.
l. I'unoresa ne-bpoiinsa. BonHoBsie cBolicTBa BemecTBa. COOTHOLIEHUE HEONPEAEIEHHOCTEN
JUTSL KOOPAMHAT U UMITYJIbCOB.
2. Bonnosas ¢pynkums u ee cratuctudeckuid cmoicit. Oo6miee ypasuenue Llpeaunrepa.
3.CnuH anexrpona. Kantossle uncina. [Ipuanun [aymnm.
4.Ilepuoauyeckas cucrema snemeHToB J[.11.Menneneena.
5. PentrenoBckoe uznydeHnue. 3aKkoH Mo3zinu.
6. Ilpupona XUMHYECKOU CBSI3U B MOJIEKYJIaxX.
7. CHoHTaHHOE M BBIHYXJIEHHOE n3ilyueHue. Jlazepsi.
8. Pasmep, cocTaB u 3apsg aTOMHOTIO sipa.
9. Jledekt Macchl U SHEPTHUsI CBSI3U sA€p. SAepHBIC CHIIBI U UX CBOMCTBA.
10. PagmoakTBHOE U3IIYYEHUE U €TO BUBI.
11. Buonoruueckoe neMCTBUE paIOAKTUBHBIX W3TYYECHHI. 3alIUTa OT paJHaliu.
12. PannoakTuBHBIE JIeMEHTHI. | [puMeHeHNE paOaKTUBHBIX U30TOIIOB.
13. Kontpomas PaIMOAKTUBHOTO 3arpsi3HEHHST OKpyxkaromiei cpenbl. [Ipobimema nuKBHmauu
PaaNOAKTUBHBIX OTXOJIOB.
14. 3akoH pannoakTUBHOTrO pacnazga. [IpaBusa cMemeHus.

15. SlnepHble peakliMi U UX OCHOBHbBIE THIIBL.



16. SnepHble peakuuu moj AeMCTBUEM HEUTPOHOB. LlenmHas peakius neaeHus.

Kpumepuu chopmuposanus ouenok (ouenuganus) ycmHozo Koaio0Keuyma

YCTHbI KONNIOKBUYM ABASETCA OAHMM M3 OCHOBHbIX CNOCO60B Y4éTa 3HaHWIM 0byYatoLLerocs no
avcumnanHe «®usmkar. Mpu oTBeETE CTYAEHTA OLLEHMBAETCA: ACHOCTb, YETKOCTb U AOKa3aTeNbHOCTb
N3N10XKEHNA OTBETOB Ha BOMPOCHI; BAAAEeHME cneunanbHbIMM TEPMUHAMM; CUCTEMHOCTb 3HaHUI NO
TemaTuKe.

B pesynomame ycmnozo onpoca cmyoenma, €20 3HaHuA OUeHUBAIOMCA RO C1e0YIOwell wKae:
7-8 6annoe ctaBuTCA, €CIU O0YyJArOIIHIACS:

1) monHO wW3MaraeT W3y4YEHHBIH MaTepualn, NaéT MPaBUIBLHOE OMNpPEIEICHHOE (PUINUYECKUX
TTOHSITHIA;

2) oOHapy)KMBaeT MMOHUMAHUE MaTepHaja, MOXKET OOOCHOBAaTh CBOU CYXKJCHHS, IPUBECTH
HE00XO0 UMbl TPUMEPHI;

3) uznaraer marepuan IOCJIEA0BATEIbHO U MPABUIBHO C TOYKH 3PEHUS HOPM JIMTEPATYPHOIO

SI3BIKA.

5-6 6annoe craBUTCS, eciay 00yJarOMIHMiics Ta€T OTBET, YAOBIETBOPSIONINI TEM K€ TPEOOBAHUSM,

YTO | JIUIS MyHKTA 1, HO JOMYCKaeT OJIHY-/IBE OMIUOKH, KOTOPBIE CaM K€ UCIPABIISIET, U OJIMH-/IBA

HEJ0u€Ta B MOCJIEI0BATENIbHOCTH U3JI0KEHHS MaTepuara.

4-5 fannoe craBuTCs, €clii 00yJaroUINiicss 0OHapyKMBaeT 3HAHUE U TIOHUMaHNE OCHOBHBIX
MMOJIOKEHUN JAHHOH TEMEI, HO:

1) u3naraet MaTepuai HETOJIHO U JOTTYCKAET HETOYHOCTHU B OTIPEICIICHUN TIOHATH;

2) He yMeeT JIOCTaTOYHO ITy0OKO U JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJIEHUS U MIPUBECTH CBOU

MIPUMEpBHI;

3) u3naraet MaTepuall HEMOCJIEIOBATEIBHO U JOITYCKAET OIIMOKHU B I3BIKOBOM O(POPMIICHUH

M3J1araeMoro.

0-3 6anna craButcs, eciu o0yJaroImuiicss OOHapyXKUBaeT He3HaHHUE OOJIbIIEeH YacTH

COOTBETCTBYIOIIIETO pa3jiesia u3y4yaeMoro MaTepuana, JoMmycKaeT omuoku B popmynupoBke. B

9TOM CJIydae CTYACHTY BbICTaBisAeTcs 0 0a/1108.

Ilpumepot mecmoguix 3adarnuii:




1. PaBHOMepHOE ABMKEHHUE MO OKPYKHOCTH OIPEENsIeTCs YCIOBUEM
a,=0,a, =0
a.=0,a, = const
a,=const,a, =0
a, =const,a, #0
2. 3aBHCHMOCTb IyTH OT BPEMEHH /I HPAMOIMHEHHO IBUKYIIErocs Tena umeeT Bun S = 2t + 312 (

Bce BenMuuHbl JaHsl B CU). Yckopenne Tena uepes 2 cex OyzeT paBHO [M/ ¢? ]
6
38
30
24

3. MaTepI/IaJ'IBHaH TOYKaA BpalIacTCs paBHO3aMCIJICHHO 110 OKPYXXHOCTU ITPOTHUB JacoBOM CTPCJIKH.
yCKOpeHI/Ie IIpHU 5TOM HaIIPaBJICHO BIO0JIb
1 2

W N =

4
4. 3aBMCMMOCTb yIJIa IIOBOPOTA OT BPEMEHH [IUIsl BPALIAIOLIErOCs Tela UMeET BUIL =4 +2f + 21>

(Bce BenmuuHbl 1anbl B CU). Pagnyc Bpamienus tena 10 cm. HopmaneHoe yckopeHne K KOHILY BTOpOi

CeKyHIbI paBHO [M/ ¢ |
10
16
100
1000
5. Tlpm yBenmuenuu B 4 paza Macchl Tela, CKOJIB3SIIETO 0 TOPH30HTAIBHOW IIOBEPXHOCTH, CHJIA
TpeHHUs
yBeJIH4HTCS B 4 pasa
yBenuuurcs B 16 pa3
yMEHbBIIHTCS B 4 pa3a
yMeHbIUTCA B 16 pas

6. Ilpu yBennueHUU Macchl OJHOTO U3 TeJN B 4 pa3a U yBEJIMYEHUH PACCTOSHUS MEX]ly HUMU B 2 pasza
cuJia TSATOTEHUs

YBEJIMYMTCS B 2 paza

yBEJIMUYUTCS B 4 paza

YMEHBIIUTCA B 2 pa3a

HE U3MEHUTCS

7. 3aBUCHMOCTb UMITYJIbCA OT BPEMEHU JJIs IPSMOJIMHENHO JBUKYIIETOCs Teja IpeICTaBlIeHa Ha
rpaduke.



5
rd

t
3aBHCHMOCTD paBHOHCﬁCTBYIOmeﬁ CHJIBI OT BPpEMCHH UMECT BU
F
F 2

v
v

8. YpaBHeHuUE JIBIKSHHUS TeJa [0 HAKIIOHHOM IUIOCKOCTH uMeeT Bua F +mg sina — umg cosa =0.
JlaHHO€ TeJI0 IBUXKETCS 10 MIIOCKOCTH

0
j o4
paBHOMEPHO BHM3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEpX

=1y

9. Jly1s1 aGCOMIOTHO HEYIPYTOTO y1apa BbIIOIHIETCS
TOJIBKO 3aKOH COXPaHEHMsI UMITyJIbCa
TOJIBKO 3aKOH COXPAaHEHMs KNHETHUYECKON SHEPTUu
3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKOW SHEPTUU
HE BBINOJIHAIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKOH dHEpIuu



10. Kunernueckas 3Heprus Tesia npu yBeJIMYEHUH CKOPOCTH Teja B 4 pasza
YBEJIMYUTCS B 2 pasa
yBEJIMUUTCS B 4 paza
yBEJIMYUTCS B § pa3
yBeJIMYUTCS B 16 pas
11. [TorennmansHast SHEPTrUs NPYKUHBI )kecTKocThIo 80 H/M cxxaroii Ha 5 cMm Oynet paBHa

[1x]

400
12. OcCHOBHOE ypaBHEHHE JUHAMHUKHU BPAILlaTEIIbHOTO IBUKEHUS TBEPOTO TEIa UMEET BUL

]\22.]-8_’
L=J w
M=J w

L=[r-p]
13. MOMEHT MHEPLMH TUCKA OTHOCUTEIBHO OCH , IPOXOASIIEH KACATEIBHO K €r0
IIOBEPXHOCTHU 4epe3 KOHEIl pajinyca, paBeH

7 4‘8 mR?
7 5‘ mR?
3 2‘ mR*?
132}) mR 2
14. MoOMEHT UMIy/Ibca OTHOCUTENHLHO HEMOIBUKHON OCH M3MeHseTcs Mo 3akony L = at® .

Ykaxure Fpa(I)I/IK, IMMpaBUJIIBHO 0Tpa>1<a10m1/1171 3aBUCUMOCTDb OT BPEMCHH BCIIMYNHBI MOMCHTA CHUJI,

JIEWCTBYIOIINX HA TEJIO

M
M

M M




15. CrutontHo# ¥ TOJIBIN IWIMHAPKI, UMEIOIINE OJMHAKOBBIE MAacChl M PaJInyChl, BKATHIBAIOTCS O€3
HpOCKaJIB3LIBaHI/I$I Ha I‘OpKy. ECJII/I Ha4dYaJIbHBIC CKOpOCTI/I TCJII OAUHAKOBEI, TO

BBIIIE TMTOJHUMETCS TIOJIBIN II1ap

o0a Tena MOAHUMYTCS Ha OJHY U TY K€ BBICOTY

BBIIIIE TTOJIHUMETCS CIUIOIIHOMN IHIIUHAP

16. [Ipu yBenuueHuu yriioBoi CKOPOCTH BpalLEHU 11apa B 3 pas3a, €ero KWHETHYECKasi SHEPIHsl
yBeJIMuuTCs B 9 pas
yMeHbIIUTCA B 9 pa3
HE U3MEHUTCS
yBEJIMUYUTCS B 3 paza

17. Cuutbl nHEpUUU 00YCIIOBIICHBI
B3aMMO/ICIICTBIEM TEJ B CUCTEME OTCYETa
YCKOPEHHBIM JIBUKECHUEM CHCTEMBI OTCUETA
YCKOPEHHBIM JIBI)KEHUEM TeJl B CUCTEME OTCUYETa
PaBHOMEPHBIM MPSIMOJIMHEHHBIM IBH)KEHUEM CUCTEMbI OTCUETA

18. Ha aBuxyiuecs tena BO BpalllalOIIEcs CUCTEME OTcueTa AEHCTBYET
TOJIBKO IIEHTPOOEKHAs CUiia
Tonbko cuina Kopuonuca
U 1ieHTpoOexHas cuna, u cuia Kopuonuca

19. [Ipu yBennueHuu 4acTOTHI BpaIllEHUsS CUCTeMbI oTcueTa B 4 pa3a cuna Kopuonuca
yBenuuuBaercs B 16 pas
yBeJIUYUBaeTcs B 4 pasa
yMeHblIlaeTcs B 4 paza
HE U3MEHseTCs

20. VYcnoBue maaBaHus Tela B )KUIKOCTH ONPEAEIIAETCS

00BEMOM Tena
Maccou Tena
dbopMoii u Maccoii Tena
COOTHOILIEHUEM IJIOTHOCTEH TeJa U AKHUIKOCTH

21 . ypaBHeHI/IC HEPA3PbIBHOCTH IJIA HEC)KUMAEMOU KHUIKOCTHU UMECT BU/
__=const
1
pv*

P+ — = const
2

S U= const
2

o1y
P+ pgl’l-i-T = const

22. Ilpu nepexoje BObI U3 OAHOM TPYOBI B APYTYIO, IUaMETP KOTOPOil B 2 paza MeHbIIIE, CKOPOCTh
TEUEHUS

yMeHbLIaeTCs B 2 pasza
yMeHbIlaeTcs B 4 pasza
YBEJIMYMBAETCS B 2 pa3a
YBEJIMUUBAETCS B 4 paza

23. [Ipu yBenmMueHHN Macchl Tpy3a NPYKMHHOTO MasiTHUKA B 4 pa3a, Mepuo/I
yMeHbIlaeTcs B 4 pasza
YMEHBIIIAETCA B 2 pa3a
yBEIMUYUBaeTCs B 4 pasa
YBEJIMUMUBAETCA B 2 pa3a

24. MaxkcumanbHast CKOpOCTh TAPMOHMUYECKUX KOJIeOaHuil paBHA

4]



[aa]
4]

2
[ro’|

25. [Ipu yBenuueHnn 4acTOTHI KOJIeOaHUM B 2 pa3a MOJIHASI SHEPTHs MaTepUATIbHON TOUKH,
COBEpIIAIOIIEH TAPMOHHYECKUE KOJIeOaHHsI
yMeHblIlaeTcs B 4 pasza
yMEHbILIaeTcs B 2 pas3a
yBeJNMYUBaeTcs B 4 pasa
YBEJIMUUBAETCS B 2 pa3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
NEPEHOC YacTull 0e3 mepeHoca SHepruu
MEePEHOC dHEPTruu 0e3 mepeHoca YacTHIl
MEepPEeHOC, KaK YacTHIl, TAK U IHEPTUU

27. CBs13b MEX]y JUTMHOW BOJHBI M CKOPOCTBIO €€ PaclpoCTpaHeHHs BbIpaxaeTcst (hopMyJIoit
A=v-v
A=v-T
1= v
T
A=2vv
28. PaccrosiHre MeXly COCEIHUMU y3JIaMU CTOSYEH BOJIHBI PABHO
A
4
A
A
2
2
29. CBs13b MEX]ly SHEPTUeil U UMITYJIbCOM PENIITUBUCTCKON YaCTULIBI UMEET BU

E =m*c* + p°c?

E=pc
E =\m*c? + p3c?
E=pv
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TUHAMUKH UMEET BUJ]
- -
F=mya
5
- d moy U
F=____
dt \/ 1-v? \cz
N
i dm,
dt
5
F =
1-0?|c?
31. Macca qBuXKyIIEiCs YaCTHUIIBI BIBOE OOIBIIIE MACCHI IIOKOS TIPU CKOPOCTH YaCTUIIBI

paBHOM



3
—c
2
3
~c
4
J3
—c
2
c

32. Ecnu oguH U3 1BYX TOUEUHBIX 3aps/IOB YBEIUYUTH B 2 pa3a, YTo0bI CHIIa KYJIOHOBCKOT'O
B3aMMOJEHCTBUS OCTANIACh TOCTOSIHHOM, PACCTOSIHUE MEXKIYy HUMU HAZl0

YBEJIMUYUTH B 2 pa3a

YMEHBILHNTG B 2 pa3a

yBETHUHTE B /2 pasa

YMEHBILIUTH B V2 paza

33. HanpsiKeHHOCTb 3JIEKTPUYECKOT0 OIS U3MEPSIOT C MOMOIIIBIO TPOOHOTO 3apsiaa qo . Ecim

BEJIMYMHY IPOOHOTO 3apsia YMEHBIINUTh B pa3, TO MOAYJb HAIPSKEHHOCTH U3MEPSEMOT0 MO

HE M3MEHHUTCS
YBEIIMUHTCS B N pa3

YMEHBIINTCS B N pa3
YBEJTHMYUTCA B 711> pas

34. I'padux 3aBMCUMOCTH HaNPsKEHHOCTH E aekTpocTaTuyeckoro noss AByX 3apsuKeHHBIX
IJIOCKOCTEH ¢ OJTMHAKOBOM IOBEPXHOCTHOH IJIOTHOCTHIO HA paccTosHuu d Ipyr oT apyra
0 d X

HMeET BUJT




N

35. Ha pucyHke 1oka3zaHo HanpapicHUE FE HANPsHKEHHOCTH AJIEKTPHUECKOTO TOJIS IBYX

PaBHBIX 10 MOJ1YJIIO TOUEUYHBIX 3apsIIOB g1 U ¢, B TOUKE A, paBHOYAAJIEHHON OT 3TUX 3aps/I0B.

3HaKM 3TUX 3apsA70B OyayT

q,>0,q9,<0
q,<0,q, >0
q,>0,q9,>0
q,<0,q,<0
36. I1oToK BEeKTOpa HANPSHKCHHOCTH CKBO3b 3aMKHYTYIO TOBEPXHOCTE S| paBeH




37. ['pamueHT moTeHITMANA AIEKTPUIECKOTO TOJISI OTPUIIATEIILHO 3apsSKEHHON OECKOHEUHON
IUIOCKOCTH B TOYKE A MMeET HaIpaBJICHUC

-a

A
4 A N
N 2
3v
1
2
3
4
38. EmkocTh kaxoro konneHcaropa B 6arapee C =100n@ . O6miast eMKOCTh Oarapen
KOHJICHCAaTOPOB paBHA [n@]
[IIE
L
| L€ | L€
[ 1 [ 1
| L€
||
40
75
100
400
39. Ha pucyHke moka3zaHa 3aBUCUMOCTb CHJIBI TOKA B IIPOBOITHUKE OT BPEMEHH. 3a BPEMS OT
10c no 20 ¢ uepe3 ceyeHue 1o MPOBOJHUKY MPOIIENT 3apsil [R'Jz]
I
80
60
40
20

5 W I 2 2 Bie



150

200
350
400
40. ConpoTHuBieHHE yyacTKa Lenu 4B, peACcTaBIeHHOr0 Ha PUCYHKE, I/1€ KaXKbli PE3UCTOP
R =30 Om, paBHO [OM]
R R
A R B
— [ F—
R
I 1
| I
40
50
75
120
41. Jlammnouka BkJTtOUEHa B ceTh ¢ Hanpspkenrem 200 B u mpomyckaer tok 0,5 A. 3a 2 yaca
JIAMIIOUKa IOTpebIseT SHepruio pasuywo o]
200
10°
360-10°
720-10°
42. Bropoe npasuio Kupxroda nmeer Bu
> LR =0
Z I;R; = const
Y LR =Y ¢,
i k
> LR => LR,
i k
43. HanpskeHHOCTh MarHUTHOTO I10JIS1 B IEHTPE KPYroBOro BUTKa paguycoM 10cMm, o
KOTOpOMY TeueT TOK 1A, paBHa [A/u]
8
2
10
5
44, B 1ByX nmapaniensHbIX IpyT APYry MIPOBOAHUKAX TOK T€YET B MPOTUBOIOJIOKHBIX
HanpasieHusX. [IpoBogHIKH
MPUTSITUBAIOTCS
OTTAJIKUBAIOTCS

HE B3aUMOJEHUCTBYIO APYT C APYTOM

[IOBOPA4YMBAIOTCS B OJJHOM HAIIPABJICHUH
45. Ha pucyHke n300pakeHbl c€UeHUs ABYX JJIMHHBIX MapajlIeNbHbIX IPOBOJHUKOB C TOKAMH,
npudeM [1 = 21> . UapyKnus pe3yapTUPYIONIETO MATHUTHOTO OJIA PaBHA HYJIIO B HEKOTOPOU TOUYKE

WHTEpBaa



o6 o

46. Butok npoBoga HaXOAUTCS B MATHUTHOM I10J1€, IIEPIICHIUKYIAPHOM INIOCKOCTH BUTKA, U
CBOMMU KOHIIAMM 3aMKHYT Ha amnepmeTp. MarHuTHas HHIYKLUS [TOJIsI MEHSETCS C TECUHEHUEM
BPEMEHH COTJIaCHO rpauKy. AMIEpMETp NOKAKET HATUYME JIEKTPUUECKOrO TOKA B MOMEHT
BpEMEHU

B A
i 2\ 3 4 .t
| |
! |
| |
or0molc
orl o3¢
or304c
or0mo4c
47. [Ipu ymeHbII€eHNH MarHUTHOM MHAYKIINUHU B 3 pa3a 00beMHas IIIOTHOCTh SHEPTUU
MarHUTHOTO TOJIS
yBeJIMUUTCS B 3 pa3a
YMEHBIINUTCS B 3 pa3a
YMEHBIIUTCSA B 9 pa3
yBeJIMuuTCs B 9 pas
48. BemectBo, 001agaromiee CioHTaHHONH HAMAarHUYEHHOCTBIO B OTCYTCTBUM BHEIITHETO
MarHMTHOTIO TOJIs, 3TO
JaMarHeTuK
napamMarHeTHK
(heppomarueTuk
JIMAJIEKTPUK
49. Ha pucynke npencrasieHa netis rucrepesuca gpeppomarieruka. KospuurusHoit cuie

COOTBCTCTBYIOT TOUKHU



1
2
3 %
0 6 a0
5
4
Ou?2
Oul
lu4d
3ub6
50. KonebaTenbHblit KOHTYP COCTOUT M3 KOHAEHCATOpA 3IEKTPOEMKOCThIO0 C U KaTyIIKH

HHAYKTHUBHOCTBIO L. Ecan OJICKTPOCMKOCTb KOHACHCATOPA U HHAYKTUBHOCTD KaTyIIKHU YBCIIMYUIIUCH
B 3 paza, To Ieproj CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJIeOAaHUH B 3TOM KOHTYpE

yBEJIUYUTCS B 3 pasza

YMEHBIIHTCS B 3 pasa

yBenuuuTcs B 9 paza

HE U3MEHUTCS

51. K MocJICA0BATCIIbHO COCIUHCHHBIM PE3UCTOPY, KOHACHCATOPY U KATYIIKEC MMOAAHO

nepemenHoe HanpspkeHue U. Ecnu nageHue HanpskeHHs Ha pe3ucTope U =08 , Ha KaTylke

U,=5B Y KOHJIEHCATOpe Ue= B, t0o U paBHO [B ]
2
3
5
7
52. [To yuacTky nenu conpotusieHueM R Teyer mepeMeHHbIN TOK, MEHSIOLIUICS 110

rapMOHHYECKOMY 3aKOHY. Eciii yMEHBIINTB IEHCTBYIOIIEE HAIPSKEHUE B 2 pa3a, a CONPOTHUBIICHHUE
YBEJIMYUTH B 4 pa3a, TO MOIIHOCTb Ha TOM Y4acTKe

yMEHbIINTCS B 16 pa3

YMEHbIIUTCS B 4 pas3a

yBeIU4uTCsA B 4 pasza

yBeJIM4YUTCS B 16 pa3
53. [Tonnas cucrema ypaBHeHNI MakcBemia i 3J€KTPOMarHuTHOTO TOJIST UMEET BUT

- > aﬁ-»



N

inszo

Canenyrouias cucrema ypaBHEHUN

CIipaBCajinBa JJI ICPEMCHHOTO 3JICKTPOMArHuTHOT'O ITOJIA

54.

CBOMCTBOM BOJIH JIFOOOH MPUPOABI

55.

- > 8§~>

_ [—dS
iEdl— [ &

-

- > oD ~

del=—£5;dS

IDdS=0
IBdS=0

B OTCYTCTBUC 3apAKCHHBIX TCJI U TOKOB ITPOBOAUMOCTH
IIpU HAJIWYUHU 3aPAKCHHBIX TCJI U TOKOB ITPOBOJUMOCTH
B OTCYTCTBUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apAKCHHBIX TCII

I[JI?I SJICKTPOMArHMTHBIX BOJIH XaPAKTCPHO ABJICHUC, KOTOPOC HC ABJIACTCA O6HII/IM

IPEJIOMIICHNE
MOJISIPUA3ALIUS
TuQpakums
uHTepdepeHus

B a5iekTpoMarHuTHOM BOJIHE, pACTIPOCTPAHSIONMIEHCS CO CKOPOCThIO U, IpOUCXOIAT

-

KOJIcOaHHS BCKTOPOB HaHpﬂ}I(eHHOCTeﬁ SJICKTPHUYCCKOTO IMOJIA E 1 MarHuTHOI'O ITOJIA H . BGKTOPI)I

-> o

E H y U pMeroT B3aMMHYIO OPHEHTAIUIO

56.

YBEJIMYUBAETCS, TO JIy4 MPEITOMIIETCA 110 IIyTH

-

- e
ELH,E||v, H|v
- -> > -> > -
ELH ELlLv, vlH
- o > > > -

E|H,E Lv, vlH

e s T S

E|H, E| v v[H

JIya AB mpenomnsierca B Touke B um uuer mo nyru BC. Ecnm

ny =const, a m



57.

58.

A W —

SIBieHMEe OTHOTO BHYTPEHHET 0 OTpaskeHUsl HaOJII0JaeTcst P YCIIOBUH
n, > n,

n, < n,
n, = n,
n, <<n,

Paccrosaune ot npeamMera a0 paCCCHBaIOHICfI JIMH3EL 4 CM, PACCTOAHUEC OT JIMH3BI 10

n3o0pakeHus 2 cm. @OKyCHOE pacCTOSTHUE JIMH3BI PaBHO [ cm/

59.

60.

O I SO N VO N

BomHbI cTporo onpeneneHHoM U MOCTOSHHOM 4aCTOThI — 3TO
KOTE€PEHTHBIE BOJIHBI

MOHOXPOMaTHYECKHUE BOJIHBI

rapMOHHWYECKHE BOJIHBI

CTOSIYME BOJIHBI

JIBe KOTepeHTHbIE CBETOBbIE BOJHBI C¢ A=500HmM TPUXOAAT B HEKOTOPYIO TOUKY

IIPOCTPAHCTBA C Pa3HOCThIO Xo/a 2,25 mxm. Pe3ynbraT unTepdepeHnu B 3Toi Touke Oyaer

max 5 nopszika
max 4 nopsjaka
min 5 nopsiaka
min 4 mopsika

61.  IIpoxons uepes IJICHKY, 3eJICHBIN CBET MPU YMEHBIICHUH TOJIIWHBI TUIEHKHA CTAHOBHUTCS
KpacHBIM
HE U3MEHsIeTCs
(buoNneTOBBIM
royobIM
62. Judpakums cBeTa— 3T0:
HAJIOXEHHE KOTePEHTHBIX BOJIH B IPOCTPAHCTBE
OTHOaHKE CBETOBBIMH BOJTHAMH TTPETISITCTBHMA
pasioKeHue CBeTa B CIIEKTP
yIOpsiToueHHe KOJICOaHNH CBETOBOTO BEKTOpA
63.  Ywucno mTpuxoB Ha | cu AUPaKIIMOHHON pEelIeTKH ¢ eproaoM | yxu paBHO
10
100
1000
10000
64. Jlucriepcust Ha3bIBaeTCS HOPMATBHOM, €CJIM MTPU YMEHBIIICHUH JUTUHBI BOJHBI A TTOKa3aTeNb
MIPETOMIICHUS

YBCIIMYUBACTCA



HE U3MEHETCA
YMEHBILIAETCS

65. VHTEeHCMBHOCTh CBETa, NPOIICAIIET0 4Yepe3 MOJSpU3aTOp MW aHajau3aTtop Oyzder

MaKCHMaHLHOﬁ, €CJIM YIroJI MCXAY OCAMH IOJIAPU3aTOPa U aHAIIM3aTOpPa paBCH
00
30°
45°
60°

66. Ecnu cBer najaer Ha rpaHuily pasjena AByX AUAJIEKTPUKOB, TO
OTPa)KEHHBIN U IPETOMIICHHBIN JIyYd YaCTHYHO MOJISPU30BAHBI
OTpaXEHHBII 1 MPETOMIICHHBIH JTy4d HE IOJIIPU30BaHBI
OTPa)KECHHBIH U MPETOMIICHHBIN JIy4l B3aUMHO TIEPIICH TUK Y ISIPHBI
OTpaXEHHBIH U MPETOMIICHHBIH JTy4H IJIOCKOIOISPU30BAHBI

67. [Ipu 1BOITHOM JTydenpesoMIeHUN
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4d HE TOJISIPU30BAHbI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTHYHO TOJISIPU30BAHbI
OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH JTy4H IIOCKOIOJISIPU30BAHBI B TAPAJUICITBHBIX
IUIOCKOCTSIX
OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH JY4H IJIOCKOIOJISIPU30BAHBI BO
B3aMMHOIIEPIICHUKYIISIPHBIX IJIOCKOCTSIX.

68. BeH_[eCTBa, CIIOCOOHEBIE IIOBOPAYUBATD INIOCKOCTDb NOJISAPHU3AlUU, ABJIAIOTCA
OIITHYCCKH aKTUBHBIMH
OINITUYCCKU U30TPOITHBIMHA
OINITUYCCKU aHU30TPOITHBIMHU
OIITUYCCKN HC aKTHBHBIMU

69. VYuuBepcanpHas pyHkuus Kupxroda /1715 TENI0Boro U3jiydeHus paBHa
CHEKTPAJIbHOM MOTJIOMATENIbHOM CIOCOOHOCTH YEPHOTO TeNa,
CIEKTPaJIbHOM MOJIOMATETbHON CIIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOMN INIOTHOCTH SHEPre€TUYECKON CBETUMOCTH YEPHOTO TEIIA,
CIEKTPAJIBLHOM MJIOTHOCTH YHEPTETUYECKON CBETUMOCTH CEPOTo Teja

70. Ha pucynke moka3aHa KpuBasi 3aBHCHMOCTH CIIEKTPAJIbHOW TUIOTHOCTH SHEPTETHYECKOU
CBETUMOCTU a0COJIOTHO 4YepHoro tena oT anuHbl BojHbl npu 8000K. Ecnu temmeparypy Tena

yBenuuuTh 10 16000 K, TO /jyiMHA BOJIHBI COOTBETCTBYIOIIAS MAaKCUMyMy H3JydeHHUs OyJeT paBHa

[1]

L3 8000K
!
|
|
|
|
|
|
!
I e
400  AHM
100
200
600

800



71. VYpasuenue DitHiTeHa 111 PoToddHeKTa BhIpakaeT 3aKOH COXpaHEHUS
HMITyJIbCA
SHEepruu
MOMEHTa UMITYJIbCa
AJIEKTPUYECKOTO 3apsiia
72. 3aBUCUMOCTh MAKCUMAJIbHOW KMHETUUYECKOW dHEPruu (GOTOIIEKTPOHOB W OT 4acTOTHI v

nagaromux Ha ¢GoTodneMeHT (GoToHOB coorBercTBYyeT rpaduk 1. Ecnu nanubii ¢orosneMeHT

3aMEHUTH APYTruM c OoJblieit paboToi Bbixoaa, To rpaguky W = f (v) OyIeT COOTBETCTBOBATh

W A 3 2 1 4

AW~

73. Ha PUCYHKC NPUBCACHBI ABC BOJIbTAMIICPHBIC XAPAKTCPUCTHUKU OJHOTO (I)OTOBJ'ICMGHTEL

JI1st 4acTOT v MajarIMuX U3JIYy4EHUM U OCBEIIEHHOCTEN E CIIpaBeUIMBO

~F
!
i
U
vi=v,, E <E,
vi=v,, E >E,
v, >v,, E >FE,
v, <v,, E <E,
74. JlaBneHue cBeTa Ha YEpHYIO IOBEPXHOCTh

B 2 pa3a MEHbIIIE, YeM Ha 3€pKAIbHON TOBEPXHOCTH
B 2 pa3a 6oJblile, YeM Ha 3epKajIbHOI MOBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM Ha 3€pKAJIbHON [IOBEPXHOCTH
B 4 pa3a GoJbIle, 4eM Ha 3epKabHON TOBEPXHOCTH

75. ITpu s dexre KomnroHa mist magaromero u3aydeHus JUIMHOW BOJHBI A U PacCesTHHOTO
u3nydeHust A' CrpaBeUTHBO

A>A

A>A

A=A



A>> A
76. Ha pucynke n3o00paxeHsl cTallioHapHBIE OpOUTHI aTOMa BOJIOPOia coriacHo Mojaenu bopa,
a TaKXe YCJIOBHO M300pakKeHBI MEPEXOJIbl AICKTPOHA C OJHOM CTAIlMOHAPHON OpPOMTHI Ha JPYTYIO,

COIIPOBOXAAIOIINECS M3IYyYEHUEM KBaHTa 3HEpPruu. MakcUMallbHOM 4acTOTe HM3JIy4YEHHs] B CEPUU
JlaliMaHa COOTBETCTBYET IEPEXOJL

n=2
n=3
n=5
=4
S5Sn —>1n
S5n—2n
5n—3n
2n —>1n
77. Mexny TpeMsi HIKHIUME YPOBHSIMH SHEPTHU JJICKTPOHA B aTOME BOJIOPOJIa MHHUMATbHAS
4acToTa MOTJIOaeMoro (JOTOHA COOTBETCTBYET MEPEXOAY
E=0
F
E,
E,
E>— Ei
Ei—E2
E,—E;3
Ei1—E;
78. JlnvHbl BonH Ae bpoiinst nms anekTpoHa, MpOTOHA U ¢ - YaCTHUIIbI, IBHXKYIIUXCS C OJHOU U
TOM K€ CKOPOCTHIO CBSI3aHHBI COOTHOIIICHHUEM
Ae > Ap > Aa
Ae < Ap < Ag
Ae > Ap < Aa
Ae =Ap = Aa
79. BeposiTHOCTE 00HapYX HUTh AJIEKTPOH HA Y4acTKe (a,b) OJTHOMEPHOTO TIOTEHIIMATHHOTO

b
AIIKAa C OECKOHEYHO BBICOKMMHU CTEHKaMU BBIYHMCIAETCA 1O (GOpMyle :jwdx, e o -
a

IUIOTHOCTh BEPOSITHOCTH, ompeaessiemMas y - pynkuueit. Ecnu y - GyHKUMS uMeeT BUJ, yKa3aHHBIN



L L paBHa
Ha PUCYHKE, TO BEPOSATHOCTh OOHAPYKHUTD IEKTPOH HA y4acTKe _ < X <

5 2
y
| [
| [
| |
[ [
[ |
| |
| |
L 2L I
3
10
1
5
1
2
1
3
80. YacTh UCXOAHBIX PAJMOAKTUBHBIX SJIEp paclaarolluxcs 3a BpeMs paBHOE JIByM NEpUoJiaM
noJrypacrasa, paBHa
3
4
1
2
1
4
1
8
81. B pesynerare f - pacmama simpa ¢ TOPSAKOBBIM HOMEpOM Z, 00pa3yeTcsi AJIEeMEHT C
MOPSAKOBBIM HOMEPOM B Tabuuiie MeHneneeBa
72
Z+1
Z-1
72
82. SInpo u3oTomna ypana U TOCIE HECKONBKMX PAIMOAKTHUBHBIX PACTIAJIOB IPEBPAIIAETCS B

snpo u3otona %y U B pe3ynbrate
OJIHOTO ¢ M IByX [3 pacmajios
OJIHOTO ¢ ¥ OJIHOTO [} pacrmajioB
IBYX ¢ W IByX [ pacmajioB

TAaKOC IMPECBPAIICHUEC HCBO3MOXKHO



6.1.4. Kpumepuu popmupoearnus ouenoxk no mecmogvim 3a0aHuam

(xoutposmpyembie komnerenuun OIIK-1, OITK-2, I1K-16)
Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aJIaHUM, I[IO3BOJIAIONIAS. ABTOMATHU3UPOBATH MPOLEIYPY
M3MEpEeHUs] YpOBHs 3HAHUN M yMeHU#l cryaeHta. OJHO TECTOBOE 3aJjaHue MO AUCHUILTUHE «DU3HKa»
COACPKUT 25 3a0anuii. 3a TECT CTYACHT MOXET MOJIYYUTh 10 6 6an106..
(5-6 6annoe) — nomyyaroT oOydaroNUECs ¢ MPABIIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIEC BOMPOCHI.
Boinonneno 22-25 npeiioxeHHbIX TECTOBBIX BOIIPOCOB;
(4-5 6annos) — nonyyaror oOyyarouuecs ¢ MPaBUIbLHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE BOIPOCHI.
Brimonneno 19-21 3agaHHbIX TECTOBBIX BOIIPOCOB;
(4-5 6annoe) — nony4aroT 0Oy4yarOUIUECS C IPABUIBHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
60 —79% ot o0mrero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(3-4 6anna) — nonyyaroT oOydaronyecs MPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI —
Brinonneno 15-18 3aaHHBIX TECTOBBIX BOIIPOCOB;
(0-3 6anna) — nonyyaroT 0Oy4YarOIIMECs C MPABMIHHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOITPOCHI.

Brmmonneno 0-1438.,[[21HHHX TCCTOBBIX BOIIPOCOB. B sTom CJIydac CTYACHTY BbICTABJIACTCA 0 bannos.

6.2. Oyenounvie mamepuanvl 0711 RPOMENCYMOYHOU ammecmayuu.
L]envro npomedsicymounvix ammecmayuii 10 AUCIUIUIMHE SABJISIETCS OLIEHKA Ka4eCTBA OCBOCHUS
JUCLUIUIMHBI 00yYaroIUMHCS.

[TpomexyTouHasi aTTecTalys MpeaHa3HaueHa A1 00BbEKTUBHOTO MOATBEPKIACHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTaTOB OOYYEHMs IOCJE 3aBEpIICHUs HM3Y4YeHHs AUCHUIUIMHBL OCyllecTBiseTcs B
KOHIIE CEeMEeCTpa U IMpeACTaBiIsgeT co0OW MTOTOBYIO OLEHKY 3HaHWH mo aucuuivinHe «®dusuka» B BUIE
MpoBeeHus 3a4eTa (Tocie 3 cemecTpa) U dk3amMeHa (rocie 2 u 4 sK3aMeHa).

[IpomexyTouHasi arTecTalysi MOXKET HPOBOAMTHCA B YCTHOM MM NucbMeHHOW ¢opme. Ha

MIPOMEXKYTOUHYIO aTTECTALMIO OTBOAUTCA 110 30 dannos.

6.2.1. Bonpocwt na zauem (konmpoaupyemoie komnemenyuu OIIK-1, OIIK-2, IIK-16, ITK-19)

2 cemecmp

1 Cucrema orcuera. Ilyrs, mnepeMenieHne, CKOpPOCTb, YCKOPEHHE IIpU  pPaBHONEPEMEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU.

2 KuHeMaTuka BpallaTelbHOIO ABM)KEHUS. YTOI IOBOPOTA, YIIIOBas CKOPOCTh, YIVIOBOE YCKOPEHUE U
UX CBSI3b C JINHEHHBIMU XapaKTEPUCTUKAMH.

3 Jlunamuka matepuanbHoOi TOUKu. [loHsATHE Macchl, cuibl. 3akoHbl HproTOHA.

4 Cwubl B MeXaHUKe (CUjla TPEHUS, TSHKECTH, YIIPYTOCTH).

5 3akoH Bcemupnoro tsarorenus. KocMuueckue CKOpOCTH.



10
11
12
13
14
15
16

17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36

Ilonstue 3aMkHyTOM cucTembl. MIMIysnbCc MaTepualbHOM TOYKM, MEXAHUYECKOW CHUCTEMBI. 3aKOH
COXpaHEHUs UMITYJIbCa.

Pa6ota. MomHocts. KITJI. KuneTndeckas u moTeHIMaIbHASI SHEPTHH. 3aKOH COXPAaHEHHUS SHEPTUH.
MowmeHT cuiibl. MOMEHT umMnyibca. 3aKOH COXpaHEHUS] MOMEHTA UMITYyJIbCa.

OCHOBHOE ypaBHEHHE JUHAMMKHU BPALATEIbHOTO IBUKEHUS. MOMEHT HHEPLIUHU.

Mowment unepiuu. Teopema llteitHepa. [ 'mpockomsl.

Kunernueckas 3neprus Bpaiienus. Padora, coBepiaemas ipy BpallleHUH Teja.

HCO. Cunepl unepuumu.

[Tpunnun orHocutensHocTH ["anmwies. [IpeoOpa3zoBanus ["anmmes.

[Toctrynater CTO. [IpeobpazoBanus JlopeHa st KOOpAUHAT U BPEMEHU U UX CIEICTBUS.
OCHOBHOH 3aKOH PEISITUBUCTCKON AMHAMUKH. 3aKOH B3aUMOCBSI3U MacChl U SHEPIUU.

CaoiicTBa xxuakoctei u razos. ['uapocratuueckoe nasinenue. 3akonsl [lackans, Apxumena. Y cinoBus
IJIaBaHUS Tell.

CranuoHapHoe TeUeHUE U1eaIbHON KUAKOCTU. Y paBHEHUE bepHyIIM U cleICTBUS U3 HETO.
BsizkocTs. JlamuHapHoe u TypOyneHTHOe TeueHue xuakoctu. Yucno Pelinonbaca.

Omnpenenenue Bsi3koctu MetoaoM CTokca.

Onpenenenue Ba3koctu metogoM Ilyaseiins.

MexaHnueckre Koye0aHus U UX XapaKTepPUCTUKH.

IMapmonnueckuii ocunsiastop. IpykuHHbIHN, GrU3nuecKuii 1 MaTeMaTHUYECKU MassTHUKH.

VYupyrue BosiHbL. YpaBHeHHE Oeryiieii BOJHbIL. 3eMJIETPSICEHUS: IPUUMHBI, IOCTIEACTBUS, IPOTHO3.
Wntepdepeniys BosH. CTosiune BONHBL. 3BYK, MH(pa3BYK, YIbTPa3BYK.

CratucTuyeckuii W TEPMOAMHAMUYECKUHA METOJbl HCCIIEAOBAHUS CHCTEMbl MHOTMX YacCTHIL.
Ocnosuble nonoxenuss MKT crpoenns Beniectsa.

[Tonsitue moust BemectBa. KonnyecTBo BemecTBa. MossipHas Macca, Macca OJJHOM YaCTHIIbI.
Wneanbubiii raz. OcnoBHoe ypaBuenne MKT nneansHoro rasa.

YpaBHEHHE COCTOSHUS UACATBHOIO ra3a. Mzonponeccsl.

3akoH MakcBeia 0 pacipeeIeHuH MOJIEKYJI HACAIBHOTO ra3a M0 CKOPOCTSIM.

bapomerpuueckas popmyna. Pacnpenenenue bonbimana.

Huddyszus. 3akon Ouka. Koapdunuent mupdysun.

TeronpoBonHocTh. 3akoH Dypre. Koo puuueHT TennonpoBoaHOCTH.

Bszkocts. YpaBuenue Herotona. KoaddummenT Bsazkoctu.

[TepBoe Hauano TepmoanHamMuku. BHyTpeHHss sHeprus. PaboTta B TepMOIMHAMUKE.

TemoeMkocTb ra3oB. Y pasHeHue Maiiepa.

Uwucno creneneit cBoOo bl 3akoH boibliMana 0 paBHOMEPHOM pacipeieICHUN YHEPTUHU 110 CTEIEHIM

CBOOO/IBL.



37 IlpuMeHeHuE EpBOro Hayajla TEPMOJAMHAMUKH K M30IIPOLIECCAM.

38 Ammabaruueckuit mpouecc. Ypasaenue Ilyaccona.

39 OO6paTtumblie U HeOOpaTUMBIE IpoLiecchl. DHTpomus. Bropoe Havano TepMOIMHAMUKY.

40 Temuossle apuraren. [{ukn Kapno. KIIZ[ TenoBoit mammael. OXpaHa OKpyXKarouieil cpebl.

41 PeanbHble ra3pl. YpaBHeHue Ban-nep-Baansca. 3oTepmbl peanbHOro rasa.

42 BuytpeHHssI SHeprus peaabHoro raza. Cxuxenue razos. Dddexr [xoyns — ToMmcona.

43 SlBneHus Ha IpaHuUlE XHUAKOCTb U TBephoe Teno. KpaeBoil yron cmauuBanus. IloBepxHocTHOE
HaTsbkeHue. [1I0BepXHOCTHO-aKTUBHBIE BEILIECTBA.

44 Wcnapenue, ruaBienue, cyonumanus. Juarpamma cocrosinus. TpoiHast Touka.

45 JlaBiieHue 1oj U30THYTOM MOBEPXHOCTHIO KUAKOCTU. KanuiuisspHble SBIEHUS.

46 Tsepuple Tesa. AMopgHbIe U KpUcTaJuInueckue Tena. [loaumepsl u okpyxarorias cpesa.

47 Tunbl KPUCTAJUIMUECKUX TBEPABIX TEIL.

48 JletdhekTsl B KpuCTaJLIaX.

49 TennoeMKoCTh TBEPABIX Tel. 3aKkoH Jlrosnonra u [tu.

50 ®dazoBble Tepexopl MEXy arperaTHbIMU COCTOSIHUSAMM BeliecTBa. PazoBble NEPEXo/ibl IEPBOro U

BTOPOT'O poja.

6.2.2. Bonpocs! Ha 3k3aMeH (koHTpoaupyvembie komnerenuuu OIK-1, OIIK-2, ITK-16, ITK-19)

3 cemecmp

—

3aK0H COXpaHEHHUs AEeKTpudecKkoro 3apsaa. 3akoH Kymnona.

2 HampsixeHnHoCTh 35ekTpuyeckoro nosst. [Ipunnun cynepnoszunuu. [lone qumnons.

3 IloTok u nMpKyIsus MeKTpocTaTuueckoro nois. Teopema ["aycca.

4 Tlpumenenue Teopembl ['aycca k pacyeTy JIEKTPOCTATUUECKHUX TTOJIEH B BAKyyMe

5 Pabota anexTpocrarnueckoro mojsi. [loTeHmuan u ero cBs3b C HANPSHKEHHOCTHIO.

6 [IlpoBomHMKM ¥  JUANIEKTPUKH B  3JekTpoctatnueckoM mnone. KonaeHcaropsl.  EmkocTtsb
KOH/ICHCATOPOB.

7 OHeprus B3aUMOJEWUCTBHSA  JJEKTPUYECKHMX  3apAJ0B. OHEPrus YEJUHEHHOIO IPOBOJHUKA,
KOH/JIEHCATOPA, 3JEKTPUUECKOTO TOJIA.

8 DOnexrpuyeckuid Tok. Cuna Toka. Croponnue cuibl. JJIC. 3akon Oma ans ydacTka Henu W s

3aMKHYTOU LIETIH, COAEPKALIEr0 NCTOYHHK TOKA.

9 3akon Owma u Jlxoyns-JIeHla B UHTETpajabHON U U(epeH- HHanbHO hopmax.

10 CompoTuBieHue  NPOBOJAHMKOB U  MX  COEAMHEHMS.  3aBUCUMOCTb  OT  TEMIIEpaTyphbl.
CBepXMpOBOAUMOCTb.

11 TIIpoBogumocTs B MeTasiax. TepMOIIEKTPOHHAS IMUCCHS. DJIEKTPOBAKYYMHBINA TUO.

12 TIpauna Kupxroda. PaBHOBecHBII MOCT YHHCTOHA.



13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

[lpoBomumocts B monmynpoBoaHukax. CoOCTBeHHass M MpPUMECHass I POBOAMMOCTD.
ITonynpoBOIHUKOBBIM THOL.

Tokwu B razax. CaMoCTOATEIbHBIE U HECAMOCTOSTENBHBIE Ta30BbIE Pa3PsiIbL.

Onexrpoaus. [IpoBogumocts B anekTpoauTax. 3akoH dapanest.

MarnutHoe nose. 3akon buo-Capapa-Jlamnaca.

B3anmoneiicTBre mapaieabHbIX TOKOB. 3aKOH AMIepa.

JIBr>KeHUE 3apsHKEHHBIX YacTUIl B MarHuTHOM mose. Cuia Jlopenia.

OnextpoMarHuTHas uHAyKUus. 3akoH @apanes. [Ipasuio Jlenna.

IToTok BeKTOpa MarHUTHON MHIYKIIUU dYepes S.

Teopema 0 LIMPKYJIALMYA BEKTOPAa MArHUTHON MHIYKIIHUH.

Marneruxuto [lua-, mapa-, peppomaraeruku. [ unoresa Ammepa.

NHayKTUBHOCTE. DHEPrusi MarHUTHOTO ToJisi. CamouHaykmws. Tpancdopmarop.

ITepemenHsbIi TOK. 3akoH OMa U1l IEPEMEHHOIO TOKA.

PeaktuBHOE conpoTusieHue. MomuocTs B Llenu nepeMeHHOro Toka.

Konebarenbubrit koHTYp. CBOOOAHBIC rapMOHUYecKue Kosebanust B KoHType. @opmyna TomcoHna.
KosebarenbHblil KOHTYp C aKTUBHBIM CONPOTUBIICHUEM. 3aTyXaroLie KojaeOaHus.

Breinyxnennsie koseOanus. SIBjIeHHE dJIEKTPUUECKOT0 PE30HAHCA.

OcHOBHBIE 3aKOHBI T€OMETPUYECKON OMTUKH.

OnTtuueckue npubopsl. Jlunza. @opmysna ToHko nuH3BL [locTpoeHne M300pakeHUil B TOHKON

JIUH3E.
®oromerpusi. OCHOBHBIE (POTOMETPUUECKUE BEIINYHMHBI.
WnTtepdepenuus cBeta. YciioBUsS MakCUMyMa U MUHUMyMa HHTepdepeHuuu cBera. [IpumeHeHue
UHTEp(EPEHIHH.

MeTo/1b1 TOJTy4eHUsI KOT€PEHTHBIX CBETOBBIX BOJIH.

WuTepdepeniys cBeTa B TOHKUX IIEHKaxX. [1010Ckl paBHOTO HAKIIOHA.

WNuTepdepennus ceera B TOHKUX IUieHKax. [lomockl paBHO# TonuHb! (Kosbla HetoToHa)

Pacuer untepdepeHInOHHON KapTUHBI OT IBYX HCTOYHHUKOB.

Hudpaxmus cera. [punnun [oiirenca - @penens. Meton 301 @penerns.

Hudpaxius OpeHens Ha KPYTJIOM OTBEPCTUH U HETPO3PAYHOM JIUCKE.

Hudpaxius cBera. Audpaxus Opaynrodepa Ha oxgHoil menu. AudpakinonHas penierka
Hudpaknus Ha kpuctamiax. @opmyna Bynbda — bparros.

Jucnepcus cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCUH.

JHucnepcus ceera. Buasl ciekTpoB uznydeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3.
[Tornomenue ceera. 3akoH byrepa. CieKTpbl U3JIy4eHUs U MOTJIOMICHUS KaK METOJI OTPaKaTeIbHOM

CIIOCOOHOCTHU MMOo4YB, AMAarHOCTHUKA 3arpsA3HCHHBIX He(bTBIO IIOYB.



44.
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.

[Tonapuzanus cera. Bunpl nonsipuzanuu. 3akon Maioca.

[longpuzanus cBeTa Npu OTPAKEHUU U IPEOMIIEHUU Ha I'PAHULE JBYX JAMAJIEKTPUKOB. 3aKOH
Bbprocrepa.

SIBnenue ABoiHOTO JydenpenomieHus. [IpuOopsl 1i1s morydeHus, NOIsIPU30BAaHHOTO CBETA.
OnTnyecku akTUBHBIE BelecTBa. CaxapuMeTphl.

HckyccrBenHas ontudeckas anuzorponus. ekt Keppa.

XapakTepUCTUKH TEIIOBOTO U3ITyYEHHUS.

3akon Kupxroda. 3akonsl Credana — bonpiimana u cmenieHust Buna.

®opmyiisl Panes — Jlxxkunca, Buna u [1nanka.

3akonbl porodddekra. YpasHenue DitamreitHa 11t poTodrddekra. [Ipumenenne poroaddekra.
Macca u umnyinsc portona. /laBnenue cpera.

S dexr Kommrona.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. JINHEeHYaThIil CIEKTp aTOMa BOJOPOJaA.

Crpoenue aroma. OnbiThl Pezepdopaa o paccesHuto anbga - 4acTuLl.

[Tocrynatel bopa. DxcnepuMeHTanbHOE J10Ka3aTeIbCTBO JUCKPETHOCTH SHEPreTHYECKUX YpPOBHEH
aTtoma (oneiTel @panka u ['epuia).

DnemeHTapHas TeOpHsl aToMa BogopoJa 1o bopy.

I'unore3a ne-bpoiinsa. BonHoBblie cBoiicTBa BemiecTBa. COOTHOLIEHHE HEONPEENIEHHOCTEH st

KOOpAUHAT U UMITYJILCOB.

BonnoBast pyHk1Ms U ee craTucTuyeckuii cmbicit. OOree ypasHenue Llpenunrepa.
CnuH snextpona. KBanTosslie uncina. [Ipuanun [aymnn.

[Iepnonnueckas cucrema srmeMenToB J[.M1.Menpeneesa.

[Ipupo1a XMMHUYECKO CBSI3H B MOJIEKYJIaX.

CrioHTaHHOE U BBIHYX/IEHHOE U3JlydeHue. Jlazepsbl.

Pasmep, cocTtas u 3aps aTOMHOIO sijipa.

JleekT Macchl ¥ SHEPTUs CBSA3U A1ep. SIepHbIe CUITbI U UX CBOWCTBA.

KoHTposnb  paguoakTHBHOTO  3arpsi3HeHHMs  OKpyxkawomed cpensl. [IpoGnema  nukBHanuu
PaIOAKTUBHBIX OTXOJIO0B.

3aKoH pasinoaKTUBHOTrO pacnana. [IpaBuna cMemieHus.

SnepHble peakuy U UX OCHOBHBIE THUIIBI.

ﬂllepHLIe pCaKknuu noag JeicTBUEM HeﬁTpOHOB. HCHH&H peaKkuusd OCJIICHUA.

7. Memoouueckue mamepuasl, onpeoenarouiue npoyeoypsvl OUeHUBAHUA 3HAHUIL,

YMeHUil, HA8bIK08 U (Ull) ONbIMA OeAmMeTbHOCIU

MakcumanpHass cymma (100 OamnmoB), HaOupaemas CTYIAEHTOM TIO JWCHHUIUIMHE BKJIIOYAET JBE



COCTaBJISAIOLIHE:

nepeas cocmaenauwjas — OLUEHKa PEryjlspHOCTH, CBOEBPEMEHHOCTH U KayeCcTBa BBIIIOJHEHUS
CTYJICHTOM y4eOHOU paboThl MO M3YyYEHUIO NUCIHILIMHBI B TCUCHHE MEPUOJIA U3YUCHUS TUCIUILTAHBI
(cemecTpa, WJIM HECKOJBKHUX ceMecTpoB) (cymma — He Oosiee 70 OamutoB). bamibl, XxapakTepusyromime
yCIIeBAaEMOCTh CTYyJEHTa MO AUCLUUIUIMHE, HaOUpaloTcs MM B TEUYEHHE BCEro IMepuoja OoOydyeHHs 3a
W3YYCHHE OTICTHHBIX TEM U BBIMOJIHCHHUE OT/ICIBHBIX BHIOB PadoOT.

emopas cocmasnAowas — OLEHKa 3HaHUH CTY/IEHTAa 110 pe3yJIbTaTaM IPOMEKYTOYHON aTTecTaluu
(ae 6omnee 30 —6amioB).

KputepreMm olieHkH ypoBHSI COPMUPOBAHHOCTH KOMITETCHITMM B paMKaX Y4eOHOW TUCIIATLIHHBI
«Duzuka» Bo Il cemectpe siBnsercs zauem (00 30 6annos).
3auer moay4aroT o0y4aromuecsi, KOTOpPble OPUEHTHPYIOTCS B MaTepHalie, OTBEYArOT 0e3 3aTpyJHEHHUH,
JIOMYCKAIOT HE3HAYUTEIIbHOE KOJIMYECTBO OLINOOK. BrinonHeHo He meHee 2/3 Bceit paboThl U perieHo 55%
3ajad.

Kputepuem onieHku ypoBHS chOPMHPOBAHHOCTH KOMIIETCHIIMH B paMKax y4eOHOW AMCIUTUTAHBI
«Duzukay» B III cemecTpe ABISETCSA IKIAMEH.

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUUECKOE COAEPKAHUE Kypca OCBOEHO
MIOJIHOCTBIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKHE HABBIKK PaOOThI ¢ OCBOEHHBIM MaTEPHUAIOM
chopMupoBaHbl. Bee nmpeaycMoTpeHHBIC TPOrpaMMOit 00yUIeHHS YIeOHbIC 3a/IaHUS BBITIOTHEHBI,
KaueCTBO UX BBITIOJIHEHUS OLIEHEHO YHCIOM 0allyIoB, OJIM3KUM K MakcUMallbHOMY. Ha sk3ameHe cTy/ieHT
JEMOHCTPHUPYET TITyOOKHEe 3HAHUS MTPETYyCMOTPEHHOTO TPOrpaMMOi MaTepuana, yMeeT YeTKO,

JAKOHUYHO | JIOTHYECKH MTOCIIEIOBATEIHHO OTBEYATh HA MOCTABICHHBIE BOIIPOCH.

Ouyenka «xopouwo» — om 81 00 90 6ann106 — TeOpeTUUECKOE COIEPKAHNE KypCca OCBOCHO,
HE0OXOIMMBIE TPAKTUYECKHE HABBIKU PAOOTHI CPOPMUPOBAHBI, BHITOTHEHHBIEC YUEOHbIE 3aJaHUS
coJiepKaT He3HAYNTEIbHBIE OMMOKH. Ha sK3aMeHe CTYJeHT IeMOHCTPHUPYET TBEPIOE 3HAHUSI OCHOBHOTO
(mporpamMMHOro) MaTepuaia, yMeeT 4eTKo, FpaMOTHO, 0€3 CyIIeCTBEHHbIX HETOYHOCTEN OTBeUaTh Ha
MTOCTaBJICHHBIC BOTIPOCHI.

Ouyenka «yoosnemeopumenvnoy — om 61 0o 80 6annoé — TeOpPETUUECKOE COACpPKAHUE Kypca
OCBOGHO HE€ TMOJIHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE HABBIKU pPabOTHl CPOPMHUPOBAHBI YACTHUYHO,
BBITIOJIHEHHBIE YUeOHbIC 3aJaHus CoAep)kaT rpyOblie ommOku. Ha sK3aMeHe CTyAeHT JeMOHCTPHPYET
3HaHUE TOJBKO OCHOBHOTO MaTepuayia, OTBETHI COJEp)KAT HETOYHOCTH, cIabo apryMEeHTHpPOBAHBI,
HapyIIeHa MOCIeA0BaTeIbHOCTD N3II0KEHUS MaTepraia

Ouenka «neyooenemeopumenvho» — om 36 0o 60 6annoe — TeOPEeTUUECKOE COIEPIKAHUE Kypca HE
OCBOCHO, HEOOXOAMMBIC TMPAKTHUUYECKHE HABBIKK PaOOThI HE C(HOPMHUPOBAHBI, BBHITIOJHEHHBIE y4eOHBIC
3a/laHus CojiepKaT IrpyOble OMMOKH, JOMOIHUTENbHAS CaMOCTOSITeNIbHASL padoTa HaJl MATEPUAIOM Kypca

HC MPUBCACT K CYIICCTBCHHOMY IMOBBLIINICHUIO Ka4Y€CTBA BBIMTOJIHCHUS y‘IG6HBIX SaﬂaHHﬁ. Ha »sx3amene



CTYACHT ACMOHCTPHUPYCT HC3HAHUC 3HAUUTCILHOM YacTH nporpaMMHOro Marcpuajia, CYICCTBCHHBIC

OIIMOKHY B OTBETaX Ha BOITPOCHI, HEYMECHUE OPUCHTHUPOBATHCA B MaTCpHAJIC, HEC3BHAHNUE OCHOBHBIX TTOHATHH

JUCILUILINHEL.

Tunosele 3aganus, ooecneunBaronue popmupoBanue komnerennun OIIK-1, OIIK-2, T1K-16, TTK-

19 peacrapiensl B TaduIe 3.

Taonuya 3. Pezynomamol 0céoenus yueoHoil OUCYUNIUHBL, NOOJIeHcauiiue nPosepKe

Pezynomamul 00yuenusn
(komnemenyuu)

OcHogHble NOKA3amenu OUeHKU
Pe3yibmamos ooyuenus

Buo oyenounozo mamepuana,
obecneuusarouue popmuposanue
KomnemeHyuii

OIIK-1- criocoGHOCTh
HCITIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX TUCHUIIIINH
B IpohecCHOHATBHON
JeSITEITBHOCTH, IPUMEHSITh METO/IbI
MaTeMaTHYECKOTO aHAIN3a 1
MaTeMaTH4YCCKOI o
(KOMITBIOTEPHOTO)
MOJICIUPOBAHHUS, TCOPETHYCCKOTO
U 9KCIIEPUMEHTAIBHOTO
HCCTICIOBAHUS

3namp: OCHOBHBIC (pU3MICCKIC
SIBIICHUS, QyHIaMEHTaIbHBIE
MOHATHS, 3aKOHBI U TCOPHUU
KJIACCUYECKON U COBPEMEHHOM
(huzuky;

- OCHOBHBIE CHCTEMBI €THHHI]
HU3MCPCHUA (bl/I3I/I‘I€CKI/IX BCIIMYHH,
- OCHOBHBIE MaTeMaTHIECKUE
MCTO/bI, UCIIOJIB3YEMBIC IIPpU
penieHny GU3NIEeCKHX 33134

THMoBbIE OIEHOYHBIC MATEPHAITBI
JUTS YCTHOTO KOJJIOKBHYMa
(paszoensvt 6.1.1u 6.1.3)

THUIIOBBIC TECTOBBIC 3aIaHUSI
(pazoen 6.1.4.);

THUIIOBBIC OIICHOYHBIC MATEPUAITHI K
3auety (paszoden 6.2.1)

THIIOBBIC OIICHOYHBIC MaTEPHAITBI K
3K3aMeHy (pazoen 6.2.2)

Ymempw: - npumensTs
MOJTyYCHHBIC 3HAHUS 110 PHU3HKE
NIPY M3yYCHUH APYTUX
JMCIHIUINAH, BBIACIATH
KOHKpeTHOe (U3NIECKOe
COZIep)KaHUE B MPHKJIIATHBIX
3a1a4ax npoQecCHOHAIBHOM
JeATEIbHOCTH;

- IUIAHUPOBATH U TIPOBOIUTH
HECJIOKHBIE IKCIIEPUMEHTAIIbHBIE
HCCIIeJOBAHNUS;

- OOBSCHATH B PAMKaX OCHOBHBIX
(bU3MYECKNX 3aKOHOB PE3YIIBTATHI,
MIOJTyYeHHBIE B TIpOLIECCe
AKCIIEPHIMEHTA

TuMoBbIe ONEHOYHBIC MATEPHAITBI
JUTS YCTHOTO KOJJIOKBHYMa
(pazoenvt 6.1.1u 6.1.3);
OLICHOYHBIC MaTePHAIIbI JIJIsI
CaMOCTOSITETLHON pabOTHI (TEMBI)
(pazoen 4.5)
OrieHOYHbBIC MaTepUAITBI IS
BBITNOJIHEHUE J1a00paTOPHBIX paboT
(Ha3Banue padoT) (pazden 4.3)

Bnaoems:

- IEpPBUYHBIMU HaBBIKAMH U
OCHOBHBIMU METO/IaMU PEIICHHSI
¢$u3nueckux 3anay u3
npodecCHOHATLHBIX TUCIIUILIHH;

- COBPEMEHHOI Hay4yHOI
anmnaparypou,

- TIPEJ/ICTABJICHUSIMHU O
MaTeMaTHYeCKOM arnrapare,
MPUMEHSIEMOM B Pa3IMUHBIX
paszenax QU3MKH;
-IIPEe/ICTaBIICHUSIMH 0
¢dbyHIaMeHTaIbHOM XapakxTepe
OCHOBHBIX (PM3MUYECKHX 3aKOHOB;

- IPEJCTaBICHUSIMU 00 OCHOBHBIX
MOJIEJISIX, UCTIONIb3YEMBIX B
COBpPEMEHHOU (hH3HKE;

- IPEJCTaBJICHUSIMH O POJIH
9KCHEpUMEHTA B U3UKE

TumoBbie OIEHOYHBIC MATEPHAITBI
JUISL YCTHOTO KOJJIOKBHYMa
(pazoenvt 6.1.1n 6.1.3);
OIICHOYHBIE MaTePHAIIbI JUIS
BBITNOJIHEHUE J1a00paTOPHBIX padboT
(na3Banue pa0oT) (pasoden 4.3)




OIIK-2 — criocOOHOCTh BEISIBUTH
€CTECTBEHHOHAYUYHYIO CYIIIHOCTh
MpoOIeM, BO3HUKAIONINX B X0/
podheCCUOHATBHOM
JeSITETBHOCTY, TIPUBJICYb JUIS UX
peUIeHUsI COOTBETCTBYOLIUI
(hM3UKO-MaTEeMaTUUCCKHI arapar

3namb COBPEMEHHbBIC
IPE/ICTAaBIICHUS O IPUPOIC
OCHOBHBIX (PM3HYECKUX SBICHUH,
0 MPUYHMHAX

MX BO3HUKHOBECHUS U
B3aMMOCBSI3H;

- OCHOBHbIEC (PM3MYECKHE 3aKOHHBI,
JeXkKallue B OCHOBE COBPEMEHHOM
TEXHHUKU U TEXHOJIOTHH;

THUMOBBIE OIEHOYHBIC MATCPHATTBI
JUTSL YCTHOTO KOJJIOKBHYMa
(paszoenwvt 6.1.1)

THIIOBBIC OIICHOYHBIC MaTEPHAITBI K
3adety (paszoen 6.2.1)

THUIIOBBIC OIICHOYHBIC MATEPUAITHI K
3K3aMeHy (pazoen 6.2.2)

- CBA3b (U3UKK C JAPYTUMHU

HayKaMH, poiib  (U3HMUECKUX

3aKOHOMEPHOCTEN

Ymemns: Tumnosele OLIEHOYHBIE MATEPUAIIBL

- (hopMyIMPOBATH OCHOBHBIE
(hn3nueckue 3aKOHEHI;

- IPUMCHSATDH JIs1 OIIMCAaHUA
SIBICHUH U3BECTHBIE (pr3ndeckne
MOJEIH;

- IPUMEHSTh 3HaHUS O
(hm3nuecKuX CBOHCTBaX OOBEKTOB
U SIBJICHUH B IIPAKTUYECKOMN
JeATeTbHOCTH;

- UCTIONB30BaTh 3aKOHbI (PU3UKH
AJId pCUICHUA NPUKIIAAHBIX 3a/1a4;
- QHAJTM3UPOBATH PE3YJIBTATHI
OKCIICPpUMEHTA, OLICHUBATH
MOTPEIIHOCTH U3MEPEHUI

JUISL yCTHOTO KOJUTOKBHYMa
(pazoenwt 6.1.1)

THITOBBIE TECTOBBIC 3aJaHUS
(paszoen 6.1.3.)

Bnaoemow:

- HaBBIKAMH OITUCAHUSI OCHOBHBIX
(u3NIECKUX SBICHUIA;

- HaBBIKaMH PELICHUS THUITOBBIX
¢dusnveckux 3ama4q

TunoBbIe OIEHOYHBIC MATEPHAITBI
JUISL YCTHOTO KOJJIOKBHYMa
(paszoensvt 6.1.1)

TUIIOBBIC TECTOBBIC 33 /IaHUS

(paszoen 6.1.3.)

ITK-16 — criocoGHOCTBIO
TUITAHUPOBATH U TIPOBOJIUTH
¢du3nUecKue 1 XUMHYECKHe
9KCTIEPUMEHTHI, TPOBOUTH
00pabOoTKy UX Pe3yIbTaTOB U
OLICHUBATH ITOTPEIIHOCTH,
BBIJIBUTATh TUTIOTE3bI U
yCTaHaBJINBATh IPAHUIIBI UX
MPUMEHEHUS], TIPUMEHSITh METOIbI
MaTeMaTHYECKOTO aHAIN3a 1
MOJICJINPOBAHHUS, TEOPETHYECKOTO
U 3KCIIEPUMEHTAIBHOTO
HCCIIEJOBaHUS

3namo:

-OCHOBHBIC (DM3MUECKHE TEOPHH,
HEOOXOMUMBIE  TPU  PEHICHUU
BO3HHUKAKOIINX (1)I/I3I/IT-I€CKI/IX 3a1a4

TUNOBBIC OlIEHOYHBIC MaTEPUAITBI
JUTS YCTHOTO KOJJIOKBHYMa
(pazoenvt 6.1.1u 6.1.3);
O1ieHOYHBIE MaTEePHUAITBI JIIsT
BBITNOJIHEHUE J1a00paTOPHBIX pa0boT
(Ha3Banue pabot) (pazden 4.3)

Ymems:
-aHAJIM3UPOBATH PE3YIIbTATHI
(hM3UIECKUX PKCIIEPUMEHTOB

THumoBbIC OLIEHOYHBIE MaTEPHAIIBI
JUTsl yCTHOT'O KOJUIOKBHyMa
(pazoenvt 6.1.1m 6.1.3);
O1eHOYHBIE MaTEPUATHI JIIS
BBITIOJTHEHUE J1a00paTOPHBIX pa0boT
(Ha3Banue padoT) (pazden 4.3)

Bnaoemo:

-COBPEMEHHBIMH (PU3UIESCKUMHU
METOJaMH HCCIIEIOBAHUS
Ppa3IMYHBIX MaTEPUAJIOB,
prOOPOB U YCTPOICTB

TUNOBEIE OLIEHOYHBIC MATEPUAITBI
JUTsl yCTHOTO KOJUTOKBHYMa
(pazoenvt 6.1.1m 6.1.3);
O11eHOYHBIE MAaTEPUATHI [T
BBINOJIHEHUE J1a00paTOPHBIX paboT
(Ha3Banue pabot) (pazden 4.3)

IIK-19 — TOTOBHOCTBIO
HCITOJIE30BaTh 3HAHUSI OCHOBHBIX
(hM3UIECKUX TCOPUH IS PEIICHUS
BO3HUKAIOIIUX (PU3NICCKUX 3a71ad,
CaMOCTOSITEITLHOT'O IPHOOPETECHUS
(hM3UYECKUX 3HAHUM, TS

3namo:

OCHOBHbIE (DU3UYECKHIE TCOPHUH,
HCIIOJNIb3yeMbIe ITPH pa3paboTKe
XMUMHUYECKUX TEXHOJIOTHI

TunoBEIe OIEHOYHBIE MAaTEPUAITBI
JUTSL yCTHOTO KOJUIOKBHYMa
(pazoenvt 6.1.1n 6.1.3);
OIICHOYHBIC MaTepUaIbl IS

CaMOCTOSTEITLHOM pabOThI (TEMBI)
(pazoen 4.5)




MTOHMMAHUS TPUHITUTIOB PA0OTHI
MprOOPOB U YCTPOWUCTB, B TOM
YKCIIe BBIXO/SIIUX 32 MPEIEeITbI
KOMITIETCHTHOCTH KOHKPETHOTO
HarpaBJICHUsI

Ymemns:

-CaMOCTOSITEIILHO npuoOpeTaTh
¢dusnyeckue 3HaHMS U [TOHUMAaHUS
NPUHOMIOB  paboThl  MPHUOOPOB U
MPaKTHYECKHX 3a1aq B
po(heCcCHOHABHON e TeBHOCTH

TumoBbIe OLIECHOYHBIEC MaTEPHAIIBI

JUISL yCTHOTO KOJUTOKBHYMa
(pazoenvt 6.1.1n 6.1.3);
OLICHOYHBIE MaTEePHAaJIbI IS
CaMOCTOSITEIbHON PaObOTHI (TEMBI)
(pazoen 4.5)

Bnaoems:

HaBBIKAMH PEIICHUS (PU3HIECKIX
3a7a4 B Ipo(heCCHOHABHOM
JCATCIBbHOCTHU, CBA3aHHBIX C
TCXHOJIOI'NYCCKUM HpOHeCCOM B
XUMHUYCCKOM HpOI/ISBOIlCTBe

TumnoBsIe OlIEHOYHBIE MaTEPUAITBI
JUISL YCTHOTO KOJIJIOKBHYMa
(pazoenvt 6.1.1n 6.1.3);
OLICHOYHBIE MaTepUAIIB JUIs
CaMOCTOSITEIbHON PaOOTHI (TEMBI)
(pazoen 4.5)

Takum o6pa30M, BBITNIOJIHCHHUEC THUIIOBBIX SaﬂaHHﬁ, MNpCACTaBJICHHBIX B pPas3aciic 6 «OI.IeHO‘{HBIC

Marepuaibl s TEKYIIETO0 W PYOEKHOrO0 KOHTPOJIS YCIIEBAEMOCTH U TMPOMEKYTOYHOM aTTECTAI[UU»

IO3BOJINT OOECIIEYUTE:

» CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOIIB30BaTh OCHOBHBIE

IMCUUIUIAH B Tpodeccruonanbhoit nesirenpaoctu (OITK-1);

» TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O COBPEMEHHOH (pU3NYecKol KapTHHE MUPa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA Ul MOHWMAHHS OKPYXAIOUIETO MHUpa M
apneHui mpuposst (OIIK-2);

» CIIOCOOHOCTHIO IJTAHWPOBATH U MPOBOANTH (PU3NUECKUE U XUMHUIECKUE SKCIIEPUMEHTHI, TPOBOIUTH
00paboOTKy MX PE3yJIbTaTOB M OICHWBATH MOTPEIIHOCTH, BBIIBUTATH TUIIOTE3Hl M YCTAHABIMBATH

I'paHUllbl UX NPUMCHCHUA, NPUMCHATL MCTOABI MATEMATHYCCKOI'O0 aHalin3a WU MOACIINPOBAHUA,

3aKOHBbI

TEOPETUYECKOT0 U IKCIIepuMeHTaibHoro uccnenaosanus (I1K-16);

» TOTOBHOCTBIO UCIIOJIH30BATh 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPHUH ISl PEHICHUsT BOZHUKAOIIHX
(bu3NyecKux 3ajaad, CaMOCTOATEIbHOTO MNpHoOpeTeHHs (U3MYECKUX 3HAHWUW, JUIsl NOHWMaHUs

MIPUHLIUIIOB PA0OTHI IPUOOPOB M YCTPOMUCTB, B TOM YHCJIE BBIXOISAIIMX 32 MPEIEIbl KOMIETEHTHOCTH

KoHKpeTHoro HampasieHus (I11K-19)

C€CTCCTBCHHOHAYYHBIX



8. YuebHo-memooduyecKoe obecneyeHue OucyunauHol (Modyns)

8.1 OcHosHaa numepamypa
Tpodumona T.M. Kypc ¢usuxu. M3n-Bo «Akanemusi». 2012 r. 19-u3n. 560 crp. ISBN: 978-5-7695-
9433-5.
Maryc, E. I1. KpaTkuii kypc oo0miel ¢puzuku [ neKTpoHHBIN pecypc]: yaeoHoe mocobdue / E. I1. Maryc.
— DIeKTpoH. TeKCTOBble aaHHble. — HoBocuOupck : HoBocmOMpCKHMII TOCYHapCTBEHHBIH
apXUTEKTypHO-CTpouTenbHblii yauBepcureT (Cubdcrpun), 9bC ACB, 2015. — 146 ¢. — 978-5-7795-
0720-2. — Pexwum gocrtyna: http://www.iprbookshop.ru/68890.html
Kpatkuii kypc obmieit ¢pusuku [InekTpoHHbIN pecype] : yuedHoe mocobue / M. A. Crapoctuna, E. B.
Bypnosa, O. U. Konaparteepa [u ap.] ; mox pea. JI. I'. IlleBuyk. — DyIeKTpOH. TEKCTOBBIE JJaHHBIEC. —
Kazanp : Kazanckuil HallMOHANBHBIN MCCIIEIOBATEIBCKUM TEXHOJIOTHYECKUI yHuBepcuret, 2014, —

376 c. — 978-5-7882-1691-1. — Pexum noctyna: http://www.iprbookshop.ru/63716.html

8.2 /lononnumenvhan r1umepamypa
Tpodpumosa T.M. Kparkuii kypc (U3MKH C NMpUMepaMy peHIeHus 3ajaad. YdueOHoe mocodue. M.
«KHOPVYC». 2007.
OObmas ¢usmka (MexaHuka). Bonpocsl M 3aiaHus A7 NPOBENEHHUS] PEHTUHTOBBIX M CEMUHApPCKUX
3aHsaTul (yueObno-mer.m3n.) TemykyeB .M., ununoa A.X., Ille63yxoBa M.A. KbI'Y, Hanpuuk,
2003.
OOmas ¢u3nka (MoyekynsipHas (u3uka). Bormpocel M 3aqaHus A7 MPOBEAECHUS PEUTHHTOBBIX U
CeMHUHApCKUX 3aHATuH (yueOHo-MeT.u31.) Temykyes .M., [lununosa A.X., Ille63yxosa M.A. KBI'Y,
Hanpuuk, 2005.
Ob6mas ¢usuka (Mexanuka. MonekynsapHas ¢usuka). Bompockl u 3amaHusi Uisl TPOBEICHUS
PEUTHHTOBBIX U CEMHHApCKUX 3aHATUH (ydueOHo-meT.n3a.) TemykyeB W.M., IlunmnoBa A.X.,
[le63yxoBa M.A. KbI'Y, Hanbuuk, 2005.
Obmas pusuka. DIEKTPUUECTBO U MarHeTU3M. DJIEeKTPOMarHUTHbIE KoieOaHus U BoHbL.// TemykyeB
N.M., lununosa A.X., [1le63yxoBa M. A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.
2. «O6mas ¢usuka. OnTHKa. DIEMEHTHl aTOMHOM U saepHoi pusuku» / AnekoBa A.M., LlunuHoBoi
A.X. KbI'Y, Hanpunk, 2012.
Onrtuka. AtomHas u saepHas gusuka. O6mas ¢usuka. Jlaboparopusiii nmpaktukym. AsmzoB UK.
Tnynosa M.M. lununosa A.X. KbI'Y, Hansuuk, 2005.
Oo6mas ¢pusuka. Jlaboparopusiii npaktukyM. A3u3oBU.K. Kymaxos A.M. u np. KBI'Y, Hanbuuk, 2006.

8.3 UhmepHem-pecypcboi


http://www.iprbookshop.ru/68890.html
http://www.iprbookshop.ru/63716.html

1. baza nannbix Sciencelndex (PMHLI) - HanmonanbHas HHPOPMALMOHHO-aHATUTHYECKAs CUCTEMA!
http://elibrary.ru
2. bubmuorexa KBI'Y: http://lib.kbsu.ru/site/

3. CunpaBouno-uH(popmarmonHas cucrema «l apant»: http://www.garant.ru/products/ipo/portal/

4. CnpaBouHO-MH(pOpMAIIMOHHAS crcTema «KoncynpTaHT TUTIOC): https://cons-
plus.ru/spravochno pravovaya sistema/

5. DJEKTPOHHBINA KaTAJIOT POCCUMCKUX auccepTanuii: http://www.disserr.ru/index.html

6. DnekTpoHo-OnbIMoTeyHas cuctema «IPRbooks»: http://www.iprbookshop.ru

7. DnexTpoHO-OubimoreyHas cucteMa «KoHCyIbTaHT cTyneHTay: http:/www.studentlibrary.ru

8.4 Memoouueckue ykazanus K 1a60pamopHvim 3aHAMUAM
JlaboparopHblie pabOThI JOIKHBI TPOBOAUTHCS C OJJHOM MOATPYIION CTYEHTOB. DTU 3aHATUS JOJKHBI
3aKpENUTh 3HAHUS 10 TEOPETUUECKOMY KypCy (DU3MKHU U BBIPAOOTATh HABBIKK OOPAIEHUSI C OCHOBHBIMHU
M3MEPUTEIILHBIMU MTPUOOPAMHU, a TAKKE O3HAKOMUTDH CTYACHTOB C PUEMaMH U METOJaMHU TTPOBEACHUS
(U3HYECKOTO IKCTIEPUMEHTA B 00Pa0OTKH MOJIYICHHBIX YKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.
C uenbto nony4yeHust uHGopmanuu 06 YyCBOCHUU Y4eOHOTrO MaTepuana U CTUMYIUPOBAHUS
CaMOCTOATENILHON paOOThI CTYICHTOB JOJIKEH MPOBOAUTHCS TEKYIIHI KOHTPOJIh 3HAHUH B CIETYIOITNX
¢dopmax
- KOHTPOJIbHBIE PAOOTHI,
- OTYETHI PU BBITIOJHEHUH JTA00PATOPHBIX PadOT.
OT4eTsI 110 1a60PATOPHBIM paboTaM MOTYT MPOBOJUTHCS KaK B YCTHOHM (opMe, TaK U C UCIIOJIb30BaHUEM
KOMITHIOTEPHBIX TEXHOJOTU, UMEIOIIUXCS Ha Kadeape.
K sx3aMeny momyckaroTcst CTYAEHTHBI, CAABIINE OTUYETHI 0 JIA0OPaTOPHBIM pabOTaM U BHITIOTHUBIIINE
KOHTPOJbHBIE pa0OTHI, MPETYCMOTPEHHBIE YUYEOHBIM TJIAHOM JIAHHOTO CEMEeCTpa.

CryaeHT 00s13aH coOMI0AaTh YIEOHYIO TUCIUIUINHY, B IOHATHE KOTOPOM BXOJIUT

- BBITIOJIHEHUE TIPABUJT BHYTPEHHETO PACTIOPSIIKA YHUBEPCHUTETA;

- akTHBHas paboTa Ha 3aHATHUSX;

- CBOEBPEMEHHOE BHITIOTHEHHE U 3aIMTa BCEX 3aINIAHUPOBAHHBIX Ta00OPATOPHBIX pabdoT;

CtyaeHT 06a3aH NpUiATM Ha nabopaTopHble 3aHATUS 6e3 ono3gaHus, umetb nNpu cebe TeTpaab no
nabopatopHbiMm paboTam, B KOTOPOM MMeeTCA onucaHue nabopaTopHoM paboTbl, KOTOpyO OH byaer
BbINO/IHATb. Heo6Xx04MMO 3HATb Ha3BaHWe pPaboTbl, NepeuncamTb NPMbopPbI U NPUHALNEKHOCTU, TEOPUIO,
nopAgoK BbliNONHEHMA paboTbl, GOpPMyabl NO KOTOPbIM NPOU3BOAUTCA PacyeT UCKOMOW Be/IMYMHDI, a
TaKKe MEeTOAMKY OLLEeHKM MOrpewHocTn uamepeHua. [llocne BbiNonHeHUA paboTbl Heobxoaumo
npoussecTu 3awmnTy nabopaTopHo paboTbl, TO €CTb OTBETUTb HA KOHTPOJ/IbHbIE BOMPOCHI, NPUBEAEHHbIEe

B ONUCaHUN.


http://elibrary.ru/
http://lib.kbsu.ru/site/
http://www.garant.ru/products/ipo/portal/
http://www.disserr.ru/index.html
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/

8.5 Memoouueckue ykazanusa K 1eKUUOHHbBIM U RPAKMUYECKUM 3AHAMUAM.

Bce Bubl yueOHbBIX 3aHATHI JOHKHBI 00€CTIeYuBaTh y CTYACHTOB (POPMUPOBAHUE TUATIEKTUKO-
MaTEpUATUCTUYECKOTO MUPOBO33PEHUS, IOKA3bIBATh OPTAaHUUECKYIO CBSI3b MEXKAY PA3IUYHBIMU
pazzaenamu Kypca (GU3MKH, a TAaKKe 3HAYUMOCTb (PU3UKHU JIJIsl YCTICIIHOTO YCBOGHUS OOLIIX
poecCHOHANBHBIX U CHEIHATBHBIX JUCIUTUIINH.

Ha nekuusx usnaraercs OCHOBHOM T€OpETUUYECKUI MaTepHall, ONpeaeIIIOIINA co/iep:kaHue Kypca
¢bu3uKK, ¢ paccMOTpeHrnEeM Hanbosiee BaXKHBIX MPOSIBICHUN U IPUMEHEHUN (PU3NYECKUX SIBIICHUHN U
3aKOHOB, KOTOPBIE B)KHBI B MPO(ECCHOHAIBHOM A TeTbHOCTH BBIITYCKHHKA. V3T0KeHne MaTepraa
JIOJKHO OBITh CTPOTO HayYHBIM, C UCIIOJb30BAaHUEM COOTBETCTBYIOIIEIO MaTEMAaTUUECKOT' 0O anmapara.
Teoperuueckuii MaTepuan JOMONHIETCA U 3aKPEIUISETCS Ha MPAKTHUECKUX U J1a00paTOPHBIX 3aHATHUSX.

[TpakTHyeckue 3aHATHA CIIeyeT MPOBOUTH MOCTE U3YYEHHS TEOPETHUECKOr0 MaTepuraa mo
COOTBETCTBYIOIICH Teme. Ha 3TUX 3aHATHSIX CTYACHTHI JOJKHBI MPUOOPECTU HABBIKU PEIICHUS
(bu3NYIeCKNX 3a/1a4, UCIIONIB3YS MPH 3TOM OCHOBHBIE (PH3MUECKUE 3aKOHOMEPHOCTH U COOTBETCTBYIOIIHIA
MaTeMaTHuYecKuii anmnapar. Ha npakTuyeckux 3aHITHSIX HEOOXOAUMO oOpaliaTh BHUMaHUE Ha YMEHUE
CTYJCHTOB JIeJIaTh MPUOIMKEHHbIC BEIYMCIICHUS U HABBIKH YCTHOTO cueTa. Pemenue 3aiay, kak mpaBuiio,

HGO6XO}II/IMO JOBOAUTH OO YHCIIA.

9. Mamepuanvno-mexuuueckoe obecneuenue OUCYUNIUHDL

JIeKUMOHHbIN Kypc No ancumnanHe «Pusmnka» npoBoaMTCa B CNeLMan3npoBaHHON NEKLMOHHOM
ayauTopum 060pyA0BAaHHON MNPOEKTOPOM, HOYTOYKOM C 3anuMCaHHbIMM Ha HEro oby4yarowmmu
nporpammamu no ¢usuke. B aygutopmun nmetotca 70 nocafouHbIX MECT.

NabopaTopHble 3aHATMA NPOBOAATCA B CMELMANN3UPOBAHHBLIX /1abOPaTOPUAX OCHALLEHHbIX
HECKO/IbKUMW AecAaTKaMK nabopaTopHbix paboT, 0xBaTbiBatoOWMX BCe pasaenbl obuen ¢pmsmkun. Mo Bcem
pasgenam umerotca N1abopaTtopHble MPAKTUKYMbI, TAe OTPAXKEHO COAEepKaHMe, KpaTKana Teopua, NopALoK
BbINO/IHEHUA PabOTbl, KOHTPO/IbHbIE BOMPOCHI. [pPaKTUYECKMEe 3aHATMA NPOBOAATCA B ayAUTOPUM
OCHaLLLEHHOW MHTEPAKTUBHOM AOCKON, MMEETCA AOCTAaTOYHOE KOJIMYECTBO 334a4HNKOB U y4eOHUKOB.
JInst CTYyIEHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI CO3/IaHbl CIELUATIbHBIE YCIOBUS MJIA
MoJIydeHus: 00pa3oBaHus. B eNsX JOCTYIMHOCTH MOJYYEeHUS BBICIIETO 00pa30BaHUs IO 00pa30BaTeNbHBIM
nmporpaMmmaMm HWHBAJIMJaMHU U JIMOaMU C OIpaHUYCHHBIMH BO3MOXXHOCTAMU 3A0POBbS YHUBCPCUTCTOM
obecrieunBaercs: 1. AnbTepHAaTHBHOW Bepcued OQUIMAIBHOTO cailiTa B CETH
«UnTeprer» ana cnaboBumsammx; 2. IlpucyrcTBue accucTeHTa, OKa3bIBAIOIIETO OO0yYaromiemMycs

HGOGXOZ[I/IMyIO IIOMOIIb, 3.I[JIH HWHBAJIMJOB U JIUL C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3OOPOBBA II0



CIIyXy — AyOJIMpOBaHUE BCIyX CIIPABOYHON MH(POPMALIMU O pacliucaHUU y4eOHBIX 3aHATHUI; oOecreueHne
HaJUIeKAIMMHU 3BYKOBBIMH CPEJICTBaMH BOCTpOW3BeAeHUs uHpopmaruu; 4. lns MHBaIUIOB M JIHIL C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS, UMEIOIIUX HAPYIICHHUS OIOPHO-JIBUTATEIBHOTO armapaTta,
CO3JIaHBbl MaTepHaJIbHO-TEXHHUUYECKUE YCIOBHS 00ECHEeUMBAIONINE BO3MOXHOCTH OECIPENSITCTBEHHOTO
J0CTyna o0ydJaromuxcss B ydeOHbIC MMOMEIIEHHs, OOBEKTY MUTAHUS, TyaJeTHbIE U JPyrHe MOMELICHUS
YHUBEPCUTETa, a TAaKXKe MPeObIBaHMS B YKa3aHHBIX MMOMEHICHUSX (HAIWYME DPACIIMPEHHBIX JIBEPHBIX

MIPOEMOB, TIOPYYHEH U APYTrUX MPUCTOCOOTCHU).



IIpunoxenne 1

JINCT UBMEHEHUI (IONOJTHEHUI)

B pa0o4yro IporpamMmy o auciuiuinie «dusnkay mo HarpasiaeHuto noarotopku 18.03.01 — Xumuueckast
texnosorus; [Ipoduns Texnomorus u nepepaboTka NOIMMEPOB
Y4eOHBIN 01

IlepeyeHb BHOCHMBIX
Nen/m daement (myHkT) PIL P . . pumeuyanue
H3MeHeHUi (T0moJIHeHHH)
OO6cyxeHa U peKOMEHI0BaHa Ha 3aceaHnu Kadeapsl (GU3UKU HAHOCHUCTEM MPOTOKOIT No oT

o 20 T

3aBenyrouuii kadeapoit / /




IIpunoxenue 2

KpuTepnn OICHKH KaYeCTBA 0CBOCHUSA TUCHUIIIMHBI

basnst
. . | Pesynbrar .
(pefiTHHTOBOM OCBOCHIS TpeboBanus K ypoBHIO CHOPMHUPOBAHHOCTH KOMIETESHITAH
OLICHKH)
OOyuaromuiicsi OCBOWII 3HAHUS, yMEHHS M HABBIKM, BXOJSIINE B COCTAB
KOMIICTEHITHI:
OIIK-1: crmocoOHOCTE M TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX AUCLUILUIMH B IPO()ECCHOHATIBLHON AeSITeNbHOCTH;
OIIK-2: rOTOBHOCTH HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (H3MUYECKON
3auTeno KapTHHE MHPa, MPOCTPAHCTBECHHO-BPEMEHHEIX 3aKOHOMEPHOCTSIX, CTPOCHHH
(6e3 BEIIECTBA AJIs1 TIOHUMaHMS OKPY KAOLIETO MUpPa U SIBIICHUH IPUPOIBI;
ITK-16: criocoOHOCTH IIIAHUPOBATH U TPOBOJUTH (PU3MUECKUE U XUMHUYECKHE
62-70 MpOLCAYPE! OKCTIEPUMEHTHI, MPOBOJAUTH 00pabOTKy WX pE3yNbTaTOB M OLIEHUBATH
3(;)11:16:1;) MOTPEIIHOCTH, BBIIBUIAaTh THUIOTE3bl M YyCTAHABIMBATH TIPAHMULBI HX
NPUMEHEHHUS, TPUMEHATh METOABl  MaTeMaTHYecKOro aHamu3a ¢
MOJIETHPOBAaHMSI, TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEeI0BaHMS,
I1K-19: TOTOBHOCTB HCIIOIH30BAThH 3HAHUS OCHOBHBIX (PM3MUECKIX TEOPHH IS
pelieHus ~ BO3HMKAIOMIMX  (U3MYECKHMX  334ad,  CaMOCTOSTEJIBHOTO
nproOpereHnss GU3NUECKUX 3HAHWM, JUIsl MOHWMAaHMS MPUHIMIIOB pabOTHI
npuOOpoOB M YCTPOHCTB, B TOM YHCJIE BBIXO[MIIUX 32 TIPEIEIbI
KOMIIETEHTHOCTH KOHKPETHOT'O HaIIPaBJICHUS
3autero (c OO6yuaromuiics nmposieisieT komnerennnu OIK-1, OI'UIK—2, PK—16, HK—19,UHO
. | He B mOTHOM 00BEME BXOJSIIMX B MX cocTaB AedcTBuid. OOyuarommics
36-61 MPOUCIYPOH | e JOITyCTUTh ~ HEKOTOpPhlE  HETOYHOCTH, HerpyOble  OIIMOKH,
3‘;?;:;) 3aTPYAHATBCS B M3JIOKEHWM MaTepHuaia, HO IIPaBWIbHO OTBEYaTh HA
3aJaBaeMble €My BOIIPOCHI.
MmeHee 36
Sasia He 3auteHo | KomnereHnuu He copMUpoBaHbI

«3aumeno» BBICTABISETCS O0YyYarOLIEMYCs, MPOJIEMOHCTPUPOBABIIEMY IOJIHOE, BCECTOPOHHEE,
OCO3HaHHOE, IIPaBUIIbHOE 3HAHUE IIPOTPAMMHOI0 MaTEPHUAIIA, U U3JI0KUBIIEMY OTBET JIOTUYHO, TPAMOTHO,
yOeIuTeNbHO, TOTOBOTO K JaJibHEHIIIEMY PO ECCHOHATLHOMY COBEPIIEHCTBOBAHUIO.

[Ipu otBere oOyuaromMiics MOXeET JONYCTHTh HEKOTOpble HETOYHOCTH, HErpyOble OLIMOKH,
3aTPYAHATHCSA B CAMOCTOATEIIBHOM U3JI0KEHUM MaTepuaia, HO IIPaBWJIBHO OTBEYATh HA 33J1aBAEMbIE €My
BOIIPOCHI, B PE3YJIbTATE HABOIALIMX BOIPOCOB C MOMOIIBIO MPENOJAABATENS WCIPABIATh JOMYIICHHBIE
OLIMOKU ¥ HETOYHOCTH.

«He 3aumeno» MoxeT OBITb BBICTaBICHO oOOyyaromeMmycs, OOHApYKUBIIEMY HEIMOJHOE,
HEOCO3HAHHOE 3HaHME Y4YeOHO-NPOrpaMMHOIO MaTepHuaia, JOMYCKalolleMy TIpyOble  OIIHMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO M3JI0KHUTh OTBET Ha BOIPOC, OTBEYAIOIIEMY HENpaBUJI