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Pabouas nporpamMma AuCHoUIlINHbBI «Du3nKa»/cocT. _

Ille63yxoBa M.A. — Hanpuuk: KBI'Y, 2023. — c.
(@10,

Pabouas mporpamma mpeaHa3zHA4YCHA IS MIPerogaBaHus 0a30BOM YacTH MUCIUIUIMHBI « DU3NKa»
CTyJeHTaM O4HOU (opMbl 00ydeHuUs 10 HanpaBiaeHHto noarotoBku 18.03.01 Xumuueckas TEXHOIOTHS BO
2 u 3 cemecTpax.

PaGouas mporpamMma coctaiieHa ¢ y4eToM (heJiepaibHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJIapTa BBHICIIETO O0pa30BaHMs MO HampaBlieHUIO moAroToBku 18.03.01 Xumudeckas TEXHOJIOTHS,
YTBEPXKACHHOTO MpHKa3oM MuHHcTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit @enepanuu Ne 922 ot
07.08.2020r.
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1. Henwv u 3a0auu oceoenusn oucyunaunsvt (Mooy/s)

Henamu ocBoenus yuebHoi quctummnasl GU3NKA sBastoTes:

» m3ydyeHue (yHIAMEHTAIBHBIX (DU3MYECKHX 3aKOHOB, METOJIOB KIIACCHUYECKOW M COBPEMEHHOM
buzuky;

» (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS;

» (opMHpOBaHHE HABBIKOB BIIAJCHUS OCHOBHBIMHU IPHUEMaMH M METOJAaMHU PELICHUS NMPUKIATHBIX
po0Jem;

» (QopMHpOBaHUE HABHIKOB IMPOBEJCHUS HAYYHBIX HMCCIIEOBAHWH, O3HAKOMJICHHE C COBPEMEHHOM

Hay4HOU arapaTypoii;

> O03HAKOMIJICHHE C UCTOpUEH (PU3MKU U ee Pa3BUTHEM, a TaK)KEe C OCHOBHBIMH HAIPABICHHUSIMHU U

TEH/ICHIMSIMH Pa3BUTHSI COBPEMEHHOU (DUBHKH.

OCHOBHBIMHU 3a0auamu Kypca (GU3NKH SBISIOTCA U3ydeHHe HawmbOoisiee oOmmx (GopMm IBMKEHUS
MaTepuH, OCHOBHBIX  (PU3MYECKMX  sIBIICHMM, (U3MYECKUX METONOB UX  HaONIOJIEHHsS U
HKCIEPUMEHTAIBHOIO UCCIIE0BAHUS, METOJ0B TOYHOTO U3MEPEHUsT (PU3NUECKUX BEIMYUH, POCTEHIINX
METOZOB O0pabOTKM pe3yJbTaTOB M3MEpeHui. B mpomecce oOydeHHs CTYICHTHI JOJDKHBI HE TOJIBKO
OCBOUTBH COOTBETCTBYIOLMI TEOPETUYECKUI MaTepHall, HO U Hay4YHUThCS PELIaTh 3a/1ayd 110 KaXJIOMY U3
U3y4aeMbIX pa3[elioB. YMEHHE pEIlaTh 3a7aud SIBISETCS OCHOBHBIM HABBIKOM, XapaKTEpU3YHOLIUM

Ka4CCTBO BJIAACHHA MATCPHUATIOM.

2. Mecmo oucyunaunvt 6 cmpykmype OOII BIIO

VYuebnas mucnumimHa «@u3uka» B coorBercTBHM ¢ DemepanbHbiM [ 'OcynapcTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHJAPTOM BBICIIETO MPO(ECCHOHATFHOTO 00pa30BaHUs SBISETCA 00S3aTeIbHOMN
yacTeio Onoka 1 (yHIaMEeHTanbHOrO MOJIYJS Ul M3Y4YEHHUs CTyJeHTaMu 1 W 2 KypcoB OUHOW (OpPMBI
obyuenus b1.0.02.05.

MaremMaTrka SBISETCS OCHOBHOM JHUCHMIUIMHOM JUIA W3YyYEHMsI NUCUMIUIMHBL «Dusuka». [l
M3yYeHUs] AUCHUILTUHBI «Du3nKa» CTYyACHT JOJDKEH 3HAaTh (PU3WKY B Ipeneiax MpOrpaMMbl CpenHei
LIKOJIBI U MAaT€MaTUKy B IIpelenax MporpaMMbl CPEAHEW IIKOJBI U MEPBOTO CEMECTPA, a TAKKE UMETh
HaBBIKM CaMOCTOATENbHOM paboThl. SI3bIK (U3MKKM — 3TO MaTeMaTHYECKMH S3bIK, OOeCIeYMBarOIUI
IIPOCTOTY ¥ KOMITAKTHOCTH ONKCAHUs1, HEOOXOAUMYIO JUIsl IPaBUIIBHOTO U3JIOKEHUS (PU3UUYECKUX 3aKOHOB
u ux cinenctBuil. OcBoeHue NUCHUIUIMHBI «PU3MKa» JOJDKHO IMPEAIIECTBOBATh U3YUYEHHUIO JHUCLUIUIMH

XHUMMUA.



3. Tpebosanus Kk pe3yromamam 0C60eHUA OUCYUNTIUHDL
BhITlyCKHUK,  OCBOMBIIMK  TporpamMmy  0OakajgaBpuara, JOJDKEH  00JIaJaTh  CIICTYHOIUMH

o0menpodeccHOHAIBHBIMH KOMITETEHIIUSIMH:

» 3HaTh MaTeMaTH4eckue, pu3ndeckue, PU3UKO-XUMUYECKUE, XUMUIECKUE METOJIbI Ul PELICHUs
3anau npodeccuonansuoit AestenbHocT (OIK-2.1).
B pe3ynbraTe 0CBOCHHS 1aHHOM KOMIIETEHIIUU CTYACHT JOJDKEH:
3uamop:
- COBpPEMEHHbIE MPEICTABICHUA O NPUPOJAE OCHOBHBIX (U3MUECKUX SBJICHUH, O NPUYMHAX UX
BO3HHUKHOBEHUS U B3aHMOCBSI3H;
- OCHOBHBIE (PM3MUECKUE 3aKOHBI, JIEKAIME B OCHOBE COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH;
- CBA3b (DU3MKHU C IPYTMMHU HayKaMH, pojib (PU3MUECKUX 3aKOHOMEPHOCTEH.
Ymemo:
- (hopMynTpOBaTh OCHOBHBIE (PM3UUECKUE 3aKOHBI;
- IPUMEHSTH JUIS OTIMCAHUS SBJICHUI N3BECTHBIE (PH3HMUECKUE MOJICIIH;
- IPUMEHSATH 3HAHUA O (PU3NYECKUX CBOMCTBAX OOBEKTOB U SBJICHUN B MPAKTUUECKOM NESTEIbHOCTH;
- UCTOJIb30BATh 3aKOHBI (PM3UKH JUISl peILICHHs IPUKIIAJIHBIX 33/1a4;
- aHAJIM3UPOBATH PE3YJIbTAThl IKCIEPUMEHTA, OLIEHUBAThH MOIPELUIHOCTH U3MEPEHUM
Bnaoems:
- HaBBIKAMHU OIMCAHMsI OCHOBHBIX (PU3MUECKUX SBJICHUH;
- HaBBIKAMHU PELICHUs TUIIOBBIX (PU3MUYECKUX 3a7ad.
» BbITh cIocOOHBIM 00pabaThIBaTh M MHTEPIIPETHPOBATH dKcnepruMeHTanbHble qanHble (OITK-5.3)
B pe3ynbrare ocBOEHUS JaHHON KOMIIETEHIIMU CTYIEHT JIOJIKEH:
3uamop:
-OCHOBHBIE METO/IbI 00PAaOOTKHU 3KCIIEPUMEHTAIBHBIX JaHHBIX

Ymemes:
-aHaJM3UPOBAThH PE3yJIbTAThl (PU3MUECKUX IKCIIEPUMEHTOB

Braaoemp:
-COBPEMEHHBIMU (PU3UYECKUMH METOJIAMU UCCIIEAOBAHUS PA3IMUYHBIX MAaTEPHAIIOB, TPUOOPOB U

YCTPOUCTB



4. Cooeprrcanue u cmpykmypa OucCyunJIuHbl

4.1. Cooeporcanue pazoenoe OUCUUnIUHbBL

Taommma 1. Coaepxanue JUCHMIUIMHBI «®PHU3HKa», TMepevYeHb OLEHOYHBLIX CPeICTB
KOHTPOJIMPYeMbIX KOMIIeTeHIHii
Kona HaunmeHnoBaHue
Ne HaunmenoBanmue .
Conep:xanue paszjaesna KOHTPOJIMPYEMOil | OII€HOYHOI0
n/n pasnesa/ TeMbl
KOMIIeTeHI[UH cpeacTsa
1 2 3 4 41
Mogenn B MEXaHHUKE. OIIK-2.1 K, PK, T
Cucrema oTCYeTa. Teno OIIK-5.3
orcyera. CHCTEMbl KOOPAMHAT
u CTETICHU CBOOO/BI.
dOu3nueckue
Tpaekropusa, JanuHA  IIyTH,
OCHOBBI MEXaHHUKH.
1. BEKTOP MepeMeIICHus.
Kunematmka TOYKH
CKopocCTb. MrHoBeHHas
Y TBEPJOIO Tea.
CKOpPOCTb. YCKOpPEHHE U €ro
COCTABJISIOIIHE. Yriosas
CKOpOCTb u YIJIOBOE
YCKOpEHHE.
JnHaMuKa 3aKkoH WHEPLUH. OIIK-2.1 K, PK, T, JIP
MaTepUaIbHOU WNuepunanbHas cuctema OIIK-5.3
) TOYKH u | orcuera. Macca. Cuna. Bropoii
' [IOCTYIIAaTEILHOIO 3akoH Herorona. TpeTuit 3akoH
nBkeHus TBepaoro | Hetotona.  Cuibl  TpeHUS.
Tena. 3aKOH COXpaHEHUsI UMITYJIbCa.
DHeprusi, paboTa, MOIIHOCTb. OIIK-2.1 K, PK, T, JIP
Kunernueckas u OIIK-5.3
IMOTCHUIHAIbHAS SHEPTHSL.
3. | Pabora u sueprus. H p
3aKOH COXpAHEHUS HHEPIHH.
Ynaap aOcomoTHO YHOPYTUX H
HEYNPYTUX TeJl.
MowmeHT unepiuu. Teopema OIIK-2.1 K, PK, T, JIP
[reiinepa. MoMeHT uHepLuu OIIK-5.3
HEKOTOPBIX T€J OTHOCUTEIBHO
HX TE€OMETPUYECKOM OCH.
Kunernueckas sneprus
MexaHuka
4. BpauieHus1. MOMEHT CHJIBI.
TBEPAOTO TeJa.
YpaBHEeHUE TUHAMUKHA
BpaIIaTeJIbHOTO JIBHXKCHUS
TBEpAOro Tesa. MOMEHT
HMITyJIbCa ¥ 3aKOH €ro
COXpAaHECHHUSI.

H

'B rpade 4 mpuBOIATCS IUIaHUpyeMble (OPMBI TEKYIIEro KOHTPOJSL: 3alura jaboparopHoil padoter (JIP),
nmomarirHero 3aaanus (13), kommtokeuyMm (K), pyoexnstit korTpoins (PK), Tectuposanwne (T) u T.1.



TBepnoe Ten0 B MEXaHUKE.
VYnpyras u njuactuyeckas
nedopmanuu. 3akoH I'yka.
Monuyie FOnra. Koaddumnuent
ITyaccona IIpenens! ynpyrocru
U IPOYHOCTH. [narpamma
HaNPsSDKEHUSL.

Mexannueckue
Konedanus u
BOJIHBI.

[Mapmonnueckue konedanus u
UX XapaKTePUCTHUKHU.
N3006paxeHne rapMOHNYECKUX
KoJjeOanuit. 'apMoHHYeCKUi
OCLIMJUIATOP: a)IPY>KUHHBII
MasTHHK; 0) pu3nyeckuii
MasITHUK; B) MaTeMaTHUECKUI
MasiTHUK. DHEprus
TApPMOHHYECKHUX KOJICOaHHH.
BrinyxneHnble KosebaHus.
Pesonanc.

BonHoBbIe mportiecchl.
[TpomonbHBIE U TOTIEpEYHBIE
BOJIHBI. XapaKTEPUCTUKH BOJIH.
VYpaBHeHue Oery1iei BOIHBI.
BonHoBoe ypaBHeHHE.
[TonsiTne naTepdepenus
BoJIH. CTOSTYME BOJIHBI.
3BYKOBBIC BOJIHBI U X
XapaKTePUCTHUKH.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

Crpoenue
BEIIECTBA U
3aKOHOMEPHOCTH
BEIIECTBA B
razoo0pa3HOM
COCTOSTHHH

[IpeameT mosekyasspHOU
(bU3KUKH ¥ TEPMOIMHAMUKH.
WneanbHbriii ra3. 3akoHbI
U7ealbHOTO rasa.
N3omporieccs! 1 ux rpadukm.
3akoH ABorajapo. 3aKoH
Janprona. UeanbHslii ras.
YpaBHEHHE COCTOSHUS
UJeanbHOro ra3a (ypaBHEHHUE
Krnaiinepona-Menieneea).
OcnoBHoe ypaBHeHue MKT
UeaIbHOTO rasa.

OIIK-2.1
OIIK-5.3

K, PK, T

MounekyisspHo-
KHHETHYCCKas
TEOpHsl HUAEaTbHBIX
ra3os

3akoH MakcBesuia ais
pacrpeieIeHus] MOJIEKY.I
UJEaIbHOTO rasa Io
CKOPOCTSIM. DHEprus
TCIIDIOBOT'O IBMIXKXCHUS.
bapomerpuueckas popmyia.
Pacnipenenenue bonbnmana.
Cpennsist JuyiMHa CBOOOHOTO
npoOera MoJISKYJI.

OIIK-2.1
OIIK-5.3

K,PK, T




OCHOBBI
TEPMOTUHAMUKHU

Yucno creneHeil cBOOO bl
MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO pacmpe/iesieHus
SHEPTHUU TI0 CTETICHSIM CBOOOIBI
Mouekyibl. [lepBoe Hauano
TepMonuHamMukH. PaboTa raza
IIPU U3MEHEHUHU ero o0bema.
Termnoemkocts. [IpuMenenue
MEepPBOro Hayasa
TEPMOJIUHAMHKH K
M30MpPOoIeCccaM.
Anmabatryeckuit mporecc.
[TonuTpomnHsIii mporecc.
TernnoBble ABUTATENN.
KpyroBoii mporecc (1uki1).
Huxn Kapuo. KT pist
uaeanpHoro raza. OdbpaTumslie
¥ HEOOpaTUMBIE MTPOIIECCHI.
Bropoe Hauano
TEPMOJUHAMUKHU. a) IO
KensBuny; 0) no Knaysuycy.
OHTponus u ee
CTaTUCTUYECKOE TOJIKOBaHUE.
TepmoauHamMuueckas
BEPOATHOCTh. TpeTbe Havao
TEPMOJIUHAMHUKH.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

PeanbHble ra3ol

OTKJIOHEHHE CBOMCTB ra3oB OT
upeanbHOCTH. CHIIBI U
MOTEHIATbHAs YHEPTUSI
MEKMOJIEKYJISIPHOTO
B3aUMO/JICUCTBUSI. Y paBHEHHUE
Ban-pnep-Baanbsca. M30Tepmbl
Ban-nep-Baanbca n ux ananms.
®a3zoBbie nepexonsl [ u I pona.
Jnarpamma COCTOSIHUSI.
VYpasuenne Kiaiinepona -
Knaysuyca.

OIIK-2.1
OIIK-5.3

K,PK, T

10.

CaoiicTBa
JKUIKOCTEN

[loBepXHOCTHOE  HaTSKEHUE.
IIoBEpXHOCTHO-aKTUBHBIE
BEIIIECTBA. CmauuBanue.
JlaBiieHHEe TOJ WMCKPHUBIIEHHOU
ITIOBEPXHOCTHIO KUIKOCTH.
dopmyia Jlamnaca.
Kanwuisipaele siBieHUs.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

11.

DIeKTpOoCTaTUKA

DneKkTpuyeckul 3apsa. 3aKoH
Kynona. Dnekrpuueckoe noie.
Hampsokennocts  mions.  [lone
ANEKTPUIECKOTO JIATIONISL.
Teopema l'aycca s
AJNEKTPOCTATUYECKOTO MO |
ee npumeneHue. IloreHiman

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

8




AIEKTPOCTATUYECKOTO TIOJIS.
HarmnpsixkeHHOCTh Kak TpagueHT
MOTEHIIHANA.
OKBHUIIOTEHIIUAJILHBIE
MTOBEPXHOCTH. Brruucienue
pPa3HOCTHM  TMOTEHLHUAIOB IO
HaIPSKEHHOCTH TTOJIS.

Turnbr JIADJIEKTPUKOB.
[lonsipuzanust  TUANEKTPUKOB.
[Tonsipru30BaHHOCTS.

Hanpsixkennocts 1OJISt B
nuanektpuke. Teopema [Maycca
JUTSE AIIEKTPOCTATHYECKOIO
IIOJIS B TUDIICKTPUKAX.
CerHeTo3JIeKTPUKH.
[IpoBoHUKHM B
AIEKTPOCTATUUYECKOM ToJIe.
DNEKTPOEMKOCTb.
Konpaencaropsi.

12.

ITocTosHHBIN
ANEKTPUIECCKUN TOK

Onektpuyeckuir  Tok. Cuna
toka. Ctoponnue cuibl. DJC u
HanpspkeHue. 3akoH Oma jyist
yuactka uenu. ConpoTuBIeHHE
MIPOBOIHHUKOB. Pa6ora u
MOIIHOCTb TOKA. 3akoH
Jlxoyns — Jlenua. 3akon Oma
JUIsl  HEOJIHOPOJHOTO ydacTKa
uenu. [Ipasuna Kupxroda mis
pPa3BETBJIEHHBIX IIENEH.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

13.

DNEKTPUYECKUE
TOKH B MeTaliax,
BaKyyMe M ra3ax

DneMeHTapHasi — KJlacCU4YecKas
TEOpHsl  AJIEKTPONPOBOJAHOCTH
MeTauioB. BBIBOJA OCHOBHBIX
3aKOHOB 3JIEKTPUYECKOTO TOKa
B KJIACCUYECKOU TEOpUH
AJEKTPONPOBOAHOCTH
METaJUIOB: a)3akoH  Owma;
0)3akon  Jxoymsa-  JleHna;
B)3akoH Bunemana- ®panna.
PaboTa BBIXOAA AIEKTPOHOB M3
MeTauia.  TepMO3JeKTpOHHas
AMUCCHUA. 3akoH
borycnasckoro- JIanrmropa

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

14.

MarsuTtHoe 1ose

MaruutHoe 1ToNiE M €ro
XapakTepuCTHKU. 3akoH buo-
Caapa —Jlarutaca wu  ero
MIPUMEHEHHE K pacuery
MarHuTHOTO OJIST: a)
MarHMuTHOE  TMOJ€  MPSIMOTO
moJisi; O)MarHWUTHOE TIOJIE B
LIEHTPE KPYTOBOT'O MPOBOJIHUKA

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

9




C TOKOM. 3akoH Awmrepa.

BzaumopeiicTBue

napasyieabHbIX TOKOB.
MarauTHas MOCTOSIHHASI.
Enunnier MarHUTHOM

HHAYKOUHU W HAIIPAKCHHOCTU
MAar"guTHOIO I110JIid.

MaruautHOe oJie
nBwxkymerocss  3apsga. Cuna
Jlopenua. JBr>xenue
3apsHKEHHBIX YaCTHII B

MarHuTHoM noiie. Lupkymnsanus
BEKTOPA MarHMTHOM HMHIYKIMH
noJisi B Bakyyme. MarnutHoe
[OJIE COJIEHOMZA U TOPOUJA.

Teopema I'aycca s monst B .
PaGota mo  mepemerneHUIO
IIPOBOJTHMKA H KOHTypa C
TOKOM B MarHMUTHOM IIOJI€.

15.

DneKTpoMarHuTHas
WHIYKIIHS

DneKTpOMarHuTHas WHAYKLHUSL.
OnbiTel  @apazges.  3aKkoH
®apanest. Bpamienue pamku B
MarHuTHOM 1osie. Buxpesbie
TOKH (TOKHM ®Dyko).
NHnyKTUBHOCTH KOHTYpa.
Camounnykuus. Toku  1pu
pa3MbIKaHUM ¥ 3aMBIKAaHUU
uenu. B3aumHas uUHAYKIUS.
Tpancdopmaropsl.  DHeprus
MAarHUTHOTO TOJIs.

OIIK-2.1
OIIK-5.3

K, PK, T

16.

MarauTtHsle
CBOIICTBA BellecTBa

MarnuTHsbie MOMEHTBI
3JIEKTPOHOB M aTOMOB. Jlua- u
rnapaMarHeTH3M.
Hamaramuennocts. MarautHoe
rnoJsie B BEILIECTBE.
deppoMarHeTuKu u ux
CBOMCTBA. [Ipupona
beppomarneTumMa

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

17.

DNeKTpOMarHuTHbIE
KoJieOaHus u
BOJIHBI.
[TepemeHnHBbIN TOK

CobcTBeHHbIE
ANEKTPUUECKUE KOJIeOaHUsI.
3aKpbIThIA  KOJIeOaTEeNbHBII
KOHTYP. 3aryxaroiue
AIIEKTpUYECKUE KOJIeOaHUs.
JIeKpeMeHT 3aTyxaHusl.
Juddepenunansaoe
YpaBHCHHE BBIHYKICHHBIX
AIIEKTPOMATrHUTHBIX
KOJICOAHUH ¥ €ro pelieHue.
DNEeKTpUYECKUI pEe30HAaHC.
ComnpoTuBIICHHE B IIENH

OIIK-2.1
OIIK-5.3

K,PK, T
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MePEMEHHOTO TOKA.
EmMxocTh B e
MePEMEHHOTO TOKa.
NunykTuBHOCT B 1IENU
MEPEMEHHOT0 TOKa. 3aKOH
Oma g nepeMeHHOro
TOKa. Pe3onanc
HanpspkeHuid.  PabGora wu
MOIIHOCTh  MEPEMEHHOIO
TOKA

18.

DNeMEHThI
reoOMEeTPUYECKOM
ONTHKHU

Beenenne. OCHOBHBIE 3aKOHBI
reOMETPUYECKOMN ONTHKH.
3aKOHOMEPHOCTH
pacrpocTpaHeHHsI CBeTa.
KopmyckynsipHas u BOJHOBas
Teopun ceera. CKOpOCTh CBETA.
Onpit @uzo. [Ipunuun depma.
Hyanuzm CBeTa. [MIxana
AIIEKTPOMATrHUTHBIX BOJIH.
Tonkwe muH3BL: a) ¢dopMya
TOHKOH JIMH3BI, 0) MOCTpOEHUE
n300paXeHUil B JIMH3aX; B)
abeppauuu ONTUYECKUX
cucteM. OnTudeckue npudopsl:
a) Jiyna; 0) MUKPOCKOII.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

19.

doromerpus

doromerpus u
dboToMeTpUYECKUE BEIUYUHBI:
a) SHEPreTUYECKHE BEIIMYMHBI;
0)CBETOBBIC BEIMYMHBI. 3aKOH
JlamGepra. 3aKOHBI
OCBEILEHHOCTH.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

20.

HNuTtepdepenmus
cBeTa

Kopmyckyisipable ¥ BOJHOBBIE
MIPEJICTaBICHHUS 0 CBeETeE.
[Mpunnun [roiireHca. 3akoHbI
OTPaXEHUS U MPEIOMIICHUS
CBETa C  TOYKH  3pCHHA
BOJHOBOW  Teopuu.  OmbIT
IOwnra. KorepenTHsie
UCTOYHUKU CBETA.

Mertobl HaOIIOIeHUS
uHTEephEPEHITUU: a)MeTo]T
IOnra; 6)3epkana ®penenst; B)
ounpuzma OpeHes; r) 3epKajio
JInoiina. MuTtepdepenius npu
OTPaXEHUU OT MPO3pavyHOU
wiacTuHbl (MHTepdEepeHIHsS B
ToHKMX MieHkax). Kombia

HproroHa. [Ipumenenue
uHTepdEepeHIuy  CBeTa:  a)
uHTEpEepEeHIIMOHHAS

CIEKTPOCKOIHS, 0)

OIIK-2.1
OIIK-5.3

K, PK, T, JIP
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MIPOCBETIICHHE OIITUKU;
B)MHOT0JTy4€eBast
uHTEphEpPEHI; T)
UHTEPPEPOMETPHI,
untepdepomerp MaiikenbcoHa.

21.

Judpaxmus cBera

[Ipunnumn I'tolirenca- @penens.
Merton 30H ®penens.
Hudppakmuss ~ Dpenens  Ha
KpPYIJIOM OTBEPCTHH U JIHUCKE.
Hudpakmust PpayHrodepa ot
IeIu. Judpakimonnas
pelierka. Judpaxiums
Opaynrodepa Ha
i pakImoHHON pelIeTKe.
Judpakmms Ha
IIPOCTPAHCTBEHHONW  pEUIETKE.
®opmyna Bynbda- bpoarros.
I"onorpadwus.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

22.

Hucnepcus ceera

Hucnepcus ceera. HopmanbHas
W aHOMAaJjbHAas  JUCIEPCHUU
CBETa. OJIEKTPOHHAs TEOpHs
qucnepcud.  I'pynmoBas u
dazoBass  CKOpOCTH  CBeTa.
[lornomenue cBera. 3akoH
byrepa.

OIIK-2.1
OIIK-5.3
OIIK-2.1
OIIK-5.3

K, PK, T, JIP

23.

[Tonsipusanus ceera

EcrectBenHblii u
MOJISIPU30BAaHHBIA CBET. 3aKOH
Mamoca. Ilomapuszanust cBera
npu OTpakeHUU u
MIPEJIOMJICHUH Ha TPAHUIIE IBYX
TMDIIEKTPUKOB. 3akoH
bprocrepa. JIBoitHOE
JTy4YenpenoMIIeHue.
OOBIKHOBEHHBIH u
HEOOBIKHOBEHHBIN Ty4H.
Ananus MOJIIPU30BAHHOT O
cBeta.  VMckyccTBeHHas U
onTHYECKast AQHU30TPOIIHSL.
O¢ddexr Keppa. Bpamenue
MJIOCKOCTH MOJISIPU3AITIH.
OnTuuecku AKTUBHBIE
BeniecTBa. Dddext Dapanes.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP

24.

KBanroBas npupona
W3JIy4eHUs  CBeTa.
doTorddexT

N3nydyenne ©  MOIMIOLIEHUE
cBera. TemioBoe W3Iy4YEHHE.
N3nyyenune abCoMIOTHO
YEpHOTO Tena. 3aKoH
Kupxroda. 3akonsr Credana-
bosbiimana u cMmemenust Buna.
®opmyna  Panes-  [xuHca.
KBanter  cBera.  dopmyna
[Timanka.

OIIK-2.1
OIIK-5.3

K, PK, T, JIP
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SBnenue dororddexra.
Onpitel  CrosieToBa. 3aKOHBI
dhoTodPheKThI. ®opmyna
DunmreitHa s Gotorddekra.
CseroBoe gnaBiieHue. OIbITHI
Jlebenena. Dpdexr Kommrona.
JlyanusMm cBera.

25.

Teopus aroma
Bojopoaa no bopy

Mopemn aroma TomcoHa wu
Pesepdopna. 3akoHomMepHOCTH
B aToMHbIX crekrpax. Cepus
bansmepa. Ilocrynarsr bopa.
OnbiTel  @panka u  [epua.
bopoBckas  Teopuss ~ aroma
BOZOpOAA u
BOJOPOJIONIOAO0HBIX aTOMOB.

OIIK-2.1
OIIK-5.3

K, PK, T

26.

DJIEMEHTHI
KBAaHTOBOU
MEXaHUKHU

KopnyckysipHO-BOIHOBOM
Jyalu3M CBOMCTB BelIEeCTBa.
Bosabl e bpoiuns. BonmHoBas
byHKLHS. Cratuctuueckas
MHTEpIpETaANs BOJIHOBOM
byHKIMN. YpaBHeHue
Ipenunrepa. JIuueiuarslii
TrapMOHUYECKUH OCLIMILISITOP.

OIIK-2.1
OIIK-5.3

K, PK, T

27.

DneMeHTHl PU3UKU
aTOMOB M MOJIEKYJI

ATOM BOJIOpOAa B KBaHTOBOM
MEXaHUKE. Is-cocrosinue
AJIEKTPOHA B aTOME BOJOPOAA.
Cnun  snekrpoHa. IIpunHimn
[Taynu. Pacnipenenenune
AJIEKTPOHOB B aroMe MO
cocrosHusM. Ilepuonnueckas
cucrema 3JIEMEHTOB
MenneneeBa. PeHTreHosckue
CHEKTpbl. XUMHYECKUE CBSA3HU B
MOJIEKyJIax.  MonekynspHsie
cnektppl.  CrnoHTaHHoe U
BBIHYKJICHHOE U3ITyYEHUS.
Jlazeppl. CBolicTBa J1a3epHOTO
U3JTy4YEHUS.

OIIK-2.1
OIIK-5.3

K,PK, T
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CoctaB M  XapaKTepUCTUKU OIIK-2.1 K, PK, T
aTOMHOTO sifjpa: a) pasMep, OIIK-5.3
COCTAaB U 3apsiJl aTOMHOI0 Spa;
0) nedexT Maccel W SHEPrus
CBSI3M si/ipa; B) CIHUH spa,
MAarHUTHBIA ~ MOMEHT  sJIpa.
SAnepusie cuibl. Mogenu sipa.
PannoaktuBHOCTH siiep. 3aKkoH
DjeMeHTbl (HU3UKH | paJAHMOAKTUBHOTO pacmaja. d, 3,
aTOMHOTO si/ipa Y -pacrajipl. Meroabl
HAOJIIOJIEHUS U pEerucTpanuu
PaaNOAKTUBHBIX W3JIYyYEHUU U
4yacTull. SepHbIE peakuuu u
ux tunsl. llenHas sanepHas

28.

peakuus. TepmosinepHas
peakuus. Yckopurenu
3apsKEHHBIX 4acTHLl. SnepHble
pEaKTOpHI.

B rpade 4 mpuBoxmsATcs muraHupyemble (OPMBI TEKYIIETO KOHTPOJIS: 3aIlUTa Ja0OpaTOPHOM
pa6otsr (JIP), nomamnero 3ananus (/13), komnoksuym (K), pydexunsrii konrpoas (PK), TectupoBanue
(T)uT.n.
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4.2. Cmpykmypa oucyunaunot (mooyns) «Puzuka»

Tadauna 2. O0uas TpyA0€eMKOCTb JMCUUILIUHBI COCTABJsSAET 7 3aYeTHBIX eMHUL (2524.)

Bun pabothr TpynoeMKOCTh, 4aCOB
2 cemecTp | 3cemectp Bcero
O01masi Tpy10eMKOCTh 144 108 252
KonraktHas paboTa 51 51 102
Jlexyuu (J1) 17 17 34
Ilpakmuueckue 3anamus (113) - - -
Jlabopamopuwie pabomot (JIP) 34 34 68
CamocrosiTenbHas paboTa 84 30 114
[ToaroroBka u NpOX0XkKAEHUE TPOMEKYTOUHOM 9 27 36
aTTecTaluu
Buj uTOroBOro KOHTpOJIs (3a4€T, IK3aMEH) 3a4er SK3aMeH
4.2.1. Pazoenvt oucyuniunsl, usyuaemole 60 2 cemecmpe
N KonmuectBo yacos
pa;- HaunmenoBanue pasienon KonrakrHas
nena Bcero pabora CP
J | 113 JIP
1 2 3 4 5 6 7
1 MexaHuka 68 9 - 17 42
) MonekynsapHas (cTaTUCTHYECKas) GU3HKA U 7 g ] 17 0
TEPMOJUHAMUKA
HUmoeo: 135 17 - 34 84
Buja UTOroBOro KOHTPOJIs (3a4eT, IK3aMeH) 3ayer
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4.2.2. Pazoenvt Oucyuniunsl, uzyuaemole ¢ 3 cemecmpe

KonungecTBo yacos
Ne
KonrakTHas
pas- Haumenoanue pazaenon Pabora
Hena Bcero CpP
J | 113 | JIP
1 2 3 4 5 6 7
3 | DIeKTpuYeCcTBO U MarHeTU3M 33 7 - 14 12
4 | Onruka 32 6 - 14 12
5 | DneMeHTHI aTOMHOM U siIepHON (PU3HKHU 16 4 | - 6 6
Bua uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH)
27 IK3aMeH
Bcero: 108 17 - 34 30
4.3. /labopamopnsie pabomul
(konTposMpyemblie komnerennuu OIIK-2.1, OIIK-5.3)
Ne Ne
JIP pasnena HaumenoBanue nabopatopHbix paboT
1 2 3
H3yueHne 3aKk0HOB PaBHOYCKOPEHHOTO JBUKEHUS U BTOPOI'O 3aKOHA
1 Herotona Ha mammue ATByza.
1 Omnpenenenne MOIYJIsl FOHTA 110 U3TUOY CTEPIKHS.
1 OmnpeneneHnre MOMEHTa HHEPIIMU TEJIa METOJIOM KPYTHIIbHBIX
KOJIcOaHMA.
1 Omnpenenenne kodhUIUEHTA )KECTKOCTH MPY>KUHBI CTATUCTUYECKUM
U IMHAMUYECKUM METOJaMH.
) Omnpenenenne IIOTHOCTH )KUKOCTEH M KOHIICHTPALIUU PacTBOPa C
IIOMOIIBIO ITIMKHOMETPA
o) Omnpenenenne BIAKHOCTH BO3TyXa
5 Onpenenenne korhduMeHTa IMHEHHOTO PaCIIMPEHUS TBEPBIX TEIl.
Omnpenenenre OTHOMICHHS TEIIOEMKOCTH MPHU TOCTOSIHHOM JaBJICHUU
P p
2 K TEIUIOEMKOCTH IPU IOCTOsHHOM 00beme (y = C, / Cv ) MeTonom
Knemana-Jlezopma
3 Onpenenenue yncna @apazes u 3apsaa IEKTPOHA.
3 H3mepenue conpoTUBIECHUH C IOMOLIBIO MOCTa Y MHCTOHA.
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3 Omnpenenenne ropu30HTAILHON COCTABIISAONIEH HANPSYKEHHOCTU

MAar"suTHOI'O ITOJA 3EMJIN.

4 OnpeneneHue rIaBHOTO (POKYCHOTO paccesiHus cOOUparomiei u
DACCEUBAOIIEH JINH3.

4 OmnpeencHue CHIbI CBeTa (POTOMETPOM.

4 N3zydenue siBrneHust nHTEPGEPEHIIUK CBETA C TIOMOIIBIO KOJICI]
HBIOTOHA

4 HccnenoBanue qudpakiini CBeTa ¢ MOMOIIBIO ONTHYECKON CKaMbU

5 Nzyuenne BaemHeTo hoToddderra

4.4 Camocmoamenvnoe usyuenue pazoenos OUCUUNIUHD
(xouTposmpyemsblie komnerenuuu OIIK-2.1, OIIK-5.3)

No
Bonpocsl, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yUYeHHE
Paszpnena
1 2
1 Mexannueckoe nBmwkeHue. OTHOCUTENBHOCTD IBMKeHHs. CrcTeMa oTcueTa.
KoopnunatHast 1 BeKTOpHAasi popmMa ONUCaHUs JIBHKCHUSI.
1 PeaktuBHOE nBrkeHue. Kocmuueckue CKopocTu
1 I'upockomnebl. [IpuMeneHne rupocKOnoB B HABUTALUU
1 3BYKOBBIE BOJIHBL. YbTpa3Byk. Muppa3syk. Ddhdekt Jommepa
1 Heunepuuansusie cuctemsl orcueTa. CHITbI HHEPIUH
2 Omnpenenenue NocToSsHHOW ABOrazipo
2 Jnunaa cBoO0oHOTO Mpobera MOJIEKYJIbl U CPEIHEE YUCIIO CTOJIKHOBEHUHN
2 BuyTpenHss sHEprus peaabHOro rasa.
2 Db dexr xoynsa-Tomcona. CxmkeHne ra3oB
) JlaBieHue 1o M30rHyTOM MOBEPXHOCTHIO KuaKocTu. @opmyna Jlammaca.
KanuisipHeie siBiieHUs
2 JledexTsl B KpucTamiax
2 CyOnumarus, TaBJICHUE U KPUCTAILTH3AIUS TBEPIbIX Tell. AMOpGHBIC Tena
3 OnbIT MIwMKeHa 1Mo onpeesICHUIOo 3apsi/ia dIEKTPOHA
Pacuer HanmpsHKEHHOCTH DIEKTPUYECKOTO MOJIS Ha OCH JTUIONS M HA MPSIMOM
3 MEPIIECHIUKYISPHOU OCH TUTIONS.
[Ipumenenne Teopembl [aycca g  pacuera HaANpPsSHKCHHOCTH — TIOJIS
3 PaBHOMEPHO  3apsHKEHHON  CEepUuecKoil  TOBEPXHOCTH, PaBHOMEPHO

3apPsAKCHHOI'O OECKOHEUYHOTO HUuJIMHIpAa.
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3 CerHeTosJIeKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.

3 ConpoTuBieHre  NPOBOAHMKOB U HMX  COEIMHEHHME.  3aBUCHUMOCTb
COIIPOTHBIICHUS IPOBOIHUKOB OT TeMIepaTypbl. CBEpXIPOBOAMMOCTb.

3 Peoxopansiit MocT YUHCTOHA.

3 KoaduumeHT mone3Horo neicTBrs HCTOYHUKA TOKA.
Pabota BbIX0/1a SIIEKTPOHOB U3 METAUIOB. TEpMOIIEKTPOHHAS SMUCCHSL.

3 KonTtakTHas pa3HOCTh MOTEHIMAIOB. TepMOIIEKTpHUECKUE SBICHHS U UX
OpUMEHEHHUE.
[TomynpoBOIHUKOBBIN U0, TPHOJ, TPAH3UCTOP UHTETPATILHBIE CXEMBI..

3
Buael camocToSTENBHOTO Ta30BOr0 paspsana. Tieromuii, IyroBoi, UCKpOBOM

3 U JTyTOBOM pa3psisibl.

3 Dddext Xomra.

3 YckopuTenu 3apsoKeHHBIX YaCTHLL.

3 Jua- u napamaraetusm. @eppoMarHeTUKU U UX CBOMCTBA.

3 Tok mpu 3aMBIKAHUU ¥ Pa3MBIKAaHUH LICTTH.

3 OmnpeneneHue yIOeNbHOrO 3apsiia  IOJOXKHUTENbHBIX HOHOB. Macc —
crieKTporpagsl.

3 TexHrueckue NpUMEHEHUs JIEKTPOIIU3a.

4 Onrtuyeckue mpuOOpsl. AGeppannuy ONTHIECKUX CUCTEM.

4 OmnbiTel @U30 1 MaiikenbcoHa O ONpeIeNeHUI0 CKOPOCTH CBETA.

4 Metoapl HaOmoneHus naTepdepeHn cBera. [IpuMenenne nHTephepeHIH
CBeTa.

4 Bup! moMuHecieHIny.

4 UckyccrBennas anm3orpornus. Dpdext Keppa.

4 Bpaiuenue miockoctu nomnspuzanuu. Caxapumerpsl.

4 Onruyeckasi TUpOMETPHUSL.

4 Tonorpadust.

5 [lepuonnueckas cucrema 31eMeHTOB MeHesneena.

5 [Ipumenenns nasepa.

5 YacTHibl U aHTUYACTULBI. AHTUBEIIECTBO.
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5. Obpazoseamenvhvle mexnoaozuu

AHUMaNMY TMOKa3bIBAIONINE OCHOBHBIC (DU3MYECKHE SIBICHHS M 3aKOHBI, OMHCHIBAIOIINE JTH SIBJICHHUSA,
KOMITBIOTEPHBIE CUMYJISIIUH JTAOOPaTOPHBIX paboT, (parMeHThl U3 HAYYHO-TIOMYJISIPHBIX (DHIIEMOB, BUIECO
JEMOHCTPALIMH OIBITOB.

I/IHTepaKTI/IBHLIe 06p330BaTeJIbeIe TEXHOJOI'MH, UCIIOJIb3YEMbIC B AYIUTOPHBIX 3AHATUAX

Cemecr Bun sanaTus Hcnonp3yeMble HHTEPaKTHBHEIE
p (JL, TIP, JIP) 00pazoBaTebHbIE TEXHOJIOTUU
1 J Ooyuaromiue KOMIIBIOTEPHbIE IIPOrpPaMMbl
«OtkpoiTast  ¢usukal», «OtkpeiTas (usznkay,
«KuBas Qusuka», «HUUKIONEIUS MO (PUUKEY,
BUZCO JIEMOHCTPAlMH  ONBITOB, IPE3CHTAIHHA
JIEKLIM.
I1P
JIP KommnbroTepasie mabopaTopHbie pabOTHI.
2 JI OOyuaromiue KOMITbIOTEPHBIE IPOTrpamMMbl
«OtkpoiTast  ¢usukal», «OtkpeiTas (usznkaly,
«KuBas Qusuka», «HUUKIONEIUS MO (QUUKEY,
BUZCO JIEMOHCTPAallMM  ONBITOB, IPE3CHTAIHHA
JIEKIIM.
1P
JIP Kommnbrorepasie m1abopaTopHbie pabOTHI.
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6. Ouyenounvie mamepuanvt 011 MeKyuLe2o u pyoescHo20 KOHmMpoO.isa ycnesaemocmu
U NPOMENCYMOYUHOU ammecmayuu
KoHewHbIMU pe3ysibTaTaMH OCBOCHHS TPOTPAMMBI JUCIUIUIHHBI SBISIOTCS CHOPMUPOBAHHEIC
KOTHUTHUBHBIE IECKPUIITOPHI «3HATHY», KYMETbY», «BIAJETh)», PACIIUCAHHBIE IO OTAECIbHBIM KOMIIETCHIUSM.
@opMUpPOBAHUE 3TUX JECKPUNTOPOB IPOUCXOAUT B TEUEHHE JBYX CEMECTpPOB IO 3TalaM B paMKax
Pa3IMYHOTO BUAA 3aHITHIA U CAMOCTOSITENIbHOM paOOTHI.
B xonme wusydyeHus AUCHMIUIMHBI TPETyCMATPUBAIOTCS MEKYUiUil, pyOeydcHblil KOHMPOLb U

npomesxcymounasi ammecmauu.

6.1. Oyenounvie mamepuaisl 011 MEKYULE20 U PYDEHCHO20 KOHMPOJIA

Texymmit U pyOexKHBIM KOHTPOJIb YCHEBAEMOCTH CTYJIEHTOB, M3ydaromux Kypc «Duszumka»
OCYILECTBIISICTCS] B PaMKax OaJUIbHO-PEUTHHTOBOW CHCTEME aTTeCTAIllUH CTYACHTOB, pa3paOOTaHHBIN U
BHEJIPEHHBIN B NpakTuKy neareabHocTd B KBI'Y. B pamkax 3Toil cCUCTEMbI B TEUEHHE ceMecTpa I10
YTBEPKACHHOMY TpaduKy MPOBOIUTCS OaNIbHO-PEHTHHIOBBIE KOHTPOJBHBIE  MEPOIPHSITHS,
BKJIIOYAIOLIME NPOBEICHNE KOJNIOKBUYMa B YCTHOU (DOpME U KOMIIBIOTEPHOE TECTUPOBAHUE CTYIECHTOB.
B pamkax OainbHO-pEMTHHIOBOM CHUCTEME AaTTECTAllMUd CTYJIEHTOB IPEIYyCMOTPEHBI MEpHI,
CTUMYJIMPYIOLIME TOCEIIEHHUE 3aHATUI cTyaeHTaMu. OLeHKa yCIEeITHOCTH CTYACHTOB MPOBOJUTCS T10
MHOT00AaJIIbHOM 1IKae

(100 6ansoB)

6.1.1. Bonpocwt na konnokeuym (kouTposmpyemslie komnerenuun OIIK-2.1, OITK-5.3)

2 CEMECTP

Bonpocs! 15 1 Ko/LU1I0KBHYMA
1. Cucrema orcuera. IlyTh, mnepememnieHue, CKOPOCTb, YCKOPEHHE TMIPU PaBHONEPEMEHHOM
MPSIMOJIMHETHOM JIBUYKEHUU.
2. KuHemaTHka BpallaTeabHOro JIBWKEHUS. YTOJ OBOPOTA, YIJIOBask CKOPOCTh, YIII0BOE YCKOPEHUE
U WX CBSI3b C JIMHEWHBIMU XapaKTEPUCTHUKAMH.
Jlunamuka MatepuasibHoi Touku. [lonsTue Maccol, cuibl. 3akoHbl HproTOHA.
Cunbl B MeXaHHKe (CUiia TPEHHUS, TSKECTH, YIPYTOCTH).

3axoH BcemupHoro tarorenus. Kocmuueckue ckopocTu.

S kW

[TonsiTue 3aMKHYTOH cucTeMbl. MIMmynbc MarepraabHOM TOUYKH, MEXAaHUYECKONW CUCTEMbI. 3aKOH
COXpaHEHUs1 UMITYJIbCA.
7. Pabora. Mommnocts. KIIJ[. KuHeTnueckas W TOTCHIMAIbHAs SHEPrHUH. 3aKOH COXPaHEHUS

SHEPIHH.
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10.
11.
12.
13
14.
15.

= © ® N o v oA WL

0

11.
12.
13.
14.

15
16.
17.

MomeHT cuibl. MOMEHT UMITyJIbca. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCA.
OCHOBHOE ypaBHEHHUE IMHAMUKH BpAIATEIbHOIO IBUKECHNS. MOMEHT HHEPLIMH.
Mowment unepuuu. Teopema Iltelinepa. I npockonsl.

Kunernueckas sneprus Bpamenus. Pabora, coBeprraemasi mpu BpalieHUH Tea.

HCO. Cunpl unepuumu.

. [Ipunnun otHocuTenbHOCTH ["anmunes. [IpeoOpa3zoBanus ["anwes.

[Toctynater CTO. [IpeoOpa3zoBanust JIopeHiia 111 KOOpAMHAT U BPEMEHHU U UX CIICJCTBUA.

OcCHOBHOI1 3aKOH pGHﬂTHBHCTCKOﬁ JUHAMHKH. 3aK0H B3aMMOCBSI3U MAacChl U OHCPIUH.

Bomnpocsl 111 2 KOJUIOKBHYMA.
CpoiicTBa XuakocTe W raszoB. ['mapocrarmyeckoe naBieHue. 3akoHbl [lackans, Apxumena.
VYcnoBus maBaHus Tedl.
CranuoHapHO€ T€UEHHE UICATBHON KUAKOCTH. Y paBHEHNE bepHYIUIM U CIIENCTBUSA U3 HETO.
Bsskocts. JlamuHapHoe u TypOyJieHTHOe TeueHue xuaKocTi. Yucno Pelinonbaca.
Onpenenenue Ba3kocTu MeTo1oM CToKca.
Onpenenenue Ba3koctu MetoioM [lyazeiins.
Mexanunueckue Kojae0aHus U UX XapaKTePUCTUKH.
I"apmonmnueckuit ocrpuisTop. IpyKuHHbIN, Gu3ndyeckuil 1 MaTeMaTUYECKUI MasTHUKH.
VYrpyrue BoiHBI. YpaBHEHHE OETyIIeH BOIHBI. 3eMJICTPSICEHUS: IPUIHHBI, TOCIEICTBHS, IPOTHO3.

WNurepdepenmus BomH. CTosiune BOIHBL. 3BYK, HH(PPaA3BYK, YIbTPa3BYK.

. Craructuyeckuii u TepMOI[I/IHaMI/ILIeCKI/Iﬁ MCTOABI HCCICOOBaAHUA CHUCTCMblI MHOI'MX 4YaCTHII.

Ocnognble nonoxenuss MKT cTpoeHust BemiecTsa.
[Tonsitue mons BemectBa. KonnuectBo BemecrBa. MossipHast Macca, Mmacca OJHON YaCTHULIBI.
Wneanpbhsiii raz. OcHoBHoe ypaBHenue MKT uneanbHoro rasa.
YpaBHEeHHE COCTOSHUS UACaTBLHOTO ra3a. M3omporeccsl.

3akoH MakcBeinia o pacrpeaciiCcCHuu MOJICKYJI UACAJIIbHOT'O I'a3a IO CKOPOCTSM.

.bapomerpuueckas ¢popmyia. Pacnpenenenue bonbumana.

Huddyszus. 3akon Ouka. Koapdpunment nuddysun.
TemnonpoBoaHocTh. 3akon Dypre. KoauuueHt TermonpoBoHOCTH.
Bszkocts. YpaBuenue Hototona. KoadduimeHt BsI3kocTu.

Bomnpochl 11 3 KOIOKBHYMA.

1.IlepBoe Hayasio TepMoiMHAMUKU. BHyTpeHHss sHeprus. PaboTa B TepMOIuHaAMUKE.

2. TenmoemkocTh Ta30B. YpaBHeHue Maiiepa.
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3. Yucno cremneneit cBoOoabl. 3akoH bonbiiMaHa 0 paBHOMEPHOM paclpeaeleHHUH SHEPrHH 0
CTETEeHSAM CBOOO/IBI.

4. IlpuMeHeHue nepBOro Havajaa TePMOJUHAMUKH K U30IPOLIECCaM.

5. AnuaGatuueckwii npouecc. Ypasuenue Ilyaccona.

6. O6paTumbie U HEOOpAaTUMBIE MPOLIECChl. DHTpoMNUs. BTopoe Hauano TepMoAMHAMUKH.

7. Tennossie neuratenu. Lukn Kapro. KIIJl TemioBoii MmammHel. OXpaHa OKpyKarolen cpebl.

8. PeanbHble ra3pl. YpaBuenue Ban-aep-Baanbsca. M30TepMbl peaibHOTO rasa.

9. BuyTtpenHnsis sHeprus peanbHoro raza. Cxmkenue razo. dddext Jxoyns — Tomcona.

10. SIBnenus Ha rpaHuLE XKUAKOCTh U TBepaoe Teno. Kpaesoil yron cmaunBanusi. [loBepxHOCTHOE
HaTshKkeHue. [I0BepXHOCTHO-aKTHBHbBIE BEILIECTBA.

11. Ucnapenwue, nmnasnenue, cyonumanus. Jluarpamma coctosinusi. TpoitHas Touka.

12. JlaBneHue noJ M30rHYTOM MOBEPXHOCTHIO KUJKOCTU. KanwisipHble sIBICHUS.

13. Tsepasie Tena. AMopdHbIle U KpucTaUIHueckue Tena. [lomumepsl U okpyskaroias cpena.

14. Tunbl KPUCTAIIIMYECKUX TBEPABIX TEIL.

15. JledekTsl B KpUcTaJIaxX.

3 CEMECTP
Bomnpocsl 1 ko/LIOKBHYMA

1.3aKkoH coxpaHeHus IEKTPUUYECKOro 3apsana. 3akoH Kyiona.

2. HampspxkeHHOCTb 21ekTpuyeckoro nodis. [punnun cynepnosunuu. Ione qunons.

3. [loTok u nupKyJIsALuUs eKTpocTaTndeckoro noss. Teopema [aycca.

5. Pabora anexktpocratuueckoro noiis. [loreHuunan u ero cBsi3b ¢ HAIPSHKEHHOCTHIO.

6. IlpoBogHuMKM W JAUAIEKTPUKH B IJeKTpocrtarnueckoMm mone. Konpaencaropel. EmkocTh
KOH/ICHCATOPOB.

7. OHeprus B3aUMOJCHCTBHUS DJIEKTPUUECKHX 3apsiioB. ODHEPrus YEIWHEHHOTO IPOBOJHUKA,

KOHJACHCATOpa, JICKTPUUICCKOTO I1OJIA.
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8. Dnexrpuueckuit Tok. Cuna Toka. Croponnue cwibl. JIC. 3akon OMa I ydacTKa LEenu U s
3aMKHYTOM LIETIH, COAEPKAILIEro NUCTOYHHUK TOKA.
9. 3akon Owma u [[xxoyns-Jlenna B unterpanbHoi u nuddepeHnuansaoi popmax.
10. ComnpoTuBieHue MPOBOJHUKOB M HMX COCAMHEHHUS. 3aBUCUMOCTb OT TEMIIEpaTyphl.
CBepXIIpOBOIUMOCTb.
11. TIIpoBoaumocTs B MeTaiiax. TepMO3JIEKTpOHHAS SMUCCHSL. 3JIEKTPOBAKYYMHBIN THOJ.
12. TIpaBuia Kupxroda. PaBHOBeCHBII MOCT YHHCTOHA.
13. IIpoBogumocts B mnomynpoBoaHukax. CoOCTBeHHass ¥ NpPUMECHass MPOBOJAUMOCTD.
[TomynpoBOIHUKOBBIM TUOA.
15. Dnexrponus. [IpoBoaumocts B anekrponurax. 3akoH dapanes.
16. MaruutHoe nosie. 3akoH buo-Caapa-Jlamaca.
17. BzaumojelicTBre napasuiesibHbIX TOKOB. 3aKOH AMIIepa.
18. /IBrxeHue 3apsKeHHBIX 4acTULl B MarHUTHOM nosie. Cuina Jlopenua.
19. DnexrpomaruutHas uHayKuus. 3akoH Papanes. [Ipasuiio Jlenua.
22. Marunetuku. [{ua-, mapa-, hpeppomarnetuku. ['unoresa Ammepa.
23. UnnykTUBHOCTH. DHEprust MarHuTHoro noist. Camounnykuus. Tpanchopmarop.
24. [lepemenHsbIil TOK. 3akoH OMa J17151 IEPEMEHHOT0 TOKa.
25. PeakTuBHOE cOnpoTUBIEHUE. MOIIHOCTD B LIENU IEPEMEHHOTO TOKA.
26. KonebatenbHblil koHTYp. CBOOOAHBIE TapMOHMYECKUE KosieOaHus B KoHType. Popmyna ToMcoHa.
27. KonebaTenbHbIi KOHTYP C aKTUBHBIM COMPOTHBIICHHEM. 3aTyXalolue KoIeOaHus.
28. Beinyx/1eHHbIe KoJebaHus. SIBIeHue JEeKTPUUECKOro Pe30HaHCa.
Bomnpocel 2 KO/LIOKBHYMA.
OCHOBHbBIE 3aKOHBI TEOMETPUYECKON ONTHUKHU.
OnTuueckue npudopsl. Jlunza. @opmyna ToHKOM nuH3BL llocTpoeHne n300pakeHUN B TOHKOM
JIMH3E.

CDOTOMGTpI/IH. OCHOBHBIE (bOTOMeTpI/I‘leCKI/Ie BCIINYHHEI.
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23

24.

25.

WNuTtepdepenmus cBera. YCIoBUs MakCUMyMa M MUHUMyMa uHTepdepeHiun cBera. [Ipumenenue
uHTEphEPEHITUN.

Mertoap! 1oTy4eHus: KOT€PEHTHBIX CBETOBBIX BOJIH.

WNuTepdepennus cBeTa B TOHKUX MieHKax. [lonocel paBHOrO HaKIIOHA.

NuTepdepennus cBeta B TOHKUX MUIeHKax. [lonockl paBHOM TonuHbl (Konbla HeioToHa)

PacueT untepdepeHInOHHON KapTUHBI OT ABYX HCTOYHUKOB.

Hudpakuus ceera. [Tpuamun ['roiirenca - @penens. Merox 300 Openerns.

Hudpakius OpeHens Ha KPYTJIOM OTBEPCTHH U HEITPO3PAYHOM JIUCKE.

. Audpakuus csera. dudpakuus Opaynrodepa Ha ogHoi menu. Judpakinuonnas pemerka

. Audpakuus va kpuctainax. @opmyna Bynsda — bperros.

TNonorpadwus.

Jucnepcus cBera. DIEKTpOHHAsI TEOPUS TUCIIEPCUN.

Hucnepcus ceera. Bunbl ciektpoB uznyuenus. KauecTBeHHBIN M KOJIMYECTBEHHbBIN aHAIM3.
[Tornomenue ceera. 3akoH byrepa. CieKkTpbl U31y4eHUs U MOTJIONIEHUS! KAK METOJ OTPaKaTeJIbHON
CIIOCOOHOCTH MOYB, IMarHOCTUKA 3arpSI3HEHHBIX HE(PTHIO MOYB.

[Tonspuzanusa ceera. Buasl nonsipuzanuu. 3akoH Maitoca.

[lonspuzanusa cBera npu OTPAKEHUU U MPEIOMIICHMM HA TPAHULIE JBYX JUAJIEKTPUKOB. 3aKOH
Bbprocrepa.

SBnenue nBoitHOrO JMydenpenomieHus. [Ipudopsl Ans nomyueHus:, MOISIPU30BAHHOTO CBETA.

OnTHYeCcKH aKTHUBHBIC BCIICCTBA. CaX&pI/IMeTpBI.

. UckyccTBennas ontuueckas anuzorpomnus. Iddext Keppa.

XapakTepucTUKu TemaoBoro u3nmydenus. 3akoH Kupxroda. 3axonsl Credana — bonbimana u

cMmentenust Buna.

. ®opmynsl Panes — Jlxxunca, Buna u [1nanka.

OnTtuueckas IMUPOMETPHUS.

3akonbl porodddekra. YpaBuenue DiHimrerina A pororddekra. [Ipumenenue dpororddekra.
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26. Macca u umnyisc ¢oroHa. /laBinenue ceera.
27. 3ddext Kommnrona.
28. 3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax. JInHeluaThlil CHEeKTp aToMa BOJOPOJA.
29. Ctpoenue aroma. OnbiTel Pezepdopaa no paccesHuto aiabda - YacTHll.
30. IToctynatel bopa. DkcriepuMeHTaIbHOE J10Ka3aTEIbCTBO JUCKPETHOCTH 3HEPreTHUECKUX YPOBHEH
atoma (onbITel @panka u ['epiia).
31. DnemenTapHas Teopus aroma Bogopoaa 1no bopy
Bomnpocel 3 ko/L10KBHYMA.
1. Tunote3a ne-bpoiinsa. BoiaHoBbie cBoiicTBa BemiecTBa. COOTHOIIEHHWE HEOMPEACICHHOCTEN s
KOOPJIMHAT U UMITYJIbCOB.
2. BonnoBas ¢pyHKIMs 1 ee cTatucTudeckuii cmpici. Obiee ypaBuenue lllpenunrepa.
3.CnuH snektpoHa. KBantossie uucna. [Ipunnun [Taymnu.
4.Ilepuoguueckas cucrtema siementoB J[.M.Menpeneena.
5. Penrrenosckoe n3nyudenue. 3akoH Mo3iu.
6. Ilpupoaa XuMHUECKOU CBSI3U B MOJIEKYJaX.
7. CHnoHTaHHOE YW BBIHYXIEHHOE u3inyuyeHue. Jlazepsl.
8. Pa3mep, coctaB u 3apsig aTOMHOTO sJIpa.
9. Jledekt Macchl U SHEPTHs CBS3U sAep. S aepHbIE CUITBI U UX CBOMCTBA.
10. PagnoakTUBHOE M3IIy4EHHUE U €r0 BUBI.
11. buonormueckoe AeicTBUE PaIMOAKTUBHBIX W3JIyYeHHUH. 3aluTa OT paaraliu.
12. PagmoakTuBHbIE 51eMEHTHL. [I[puMeHeHrne paauoakTUBHBIX U30TOIOB.
13. KoHTpons  paJMOaKTUBHOTO 3arpsi3HEHUS OKpyxatomiei cpeasl. [IpoOnema nukBumanuu
PaAOAaKTUBHBIX OTXO/I0B.
14. 3akoH paguoakTuBHOrO pacnaja. [IpaBuna cmemienus.
15. SlnepHble peakiMM U UX OCHOBHBIE THUIIBI.

16. SlnepHble peakuu Moj ACHCTBUEM HEUTPOHOB. LlemHas peakius neneHus.
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6.1.2. Kpumepuu ¢hopmuposanus ouenox (OueHueanusn) ycCmmuo2o KoajioKeuyma

VYCTHBINM KOJIJIOKBUYM SIBJII€TCSI OZTHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHMH 00ydYarolerocs

10 AUCHUIIIINHE «Dusnkay. HpI/I OTBCTC CTYACHTA OLCHUBACTCA: JACHOCTb, 4YCTKOCTb U
AOKa3aTCJIbHOCTb M3JIOKCHHA OTBCTOB Ha BOIIPOCHI; BJIAACHHUC CICHHUAJIbHBIMHW TCPMUHAMMU,
CHCTEMHOCTh 3HaHH 110 TEMaTHKE.

B pe3ynvmame ycmnozo onpoca cmyoenma, e2o 3HaHUs OUEHUBAIOMCA NO clledylouiell wKae:

7-8 6ann06 craBuTCS, €CIU 00yUarOUIUiics:

1) moxHO M3NIaraeT u3y4eHHbI MaTepra, 1a€T MPaBUILHOE ONPEACICHHOE (PU3NYECKUX TTOHSATHH;

2) oOHapyKMBaeT IOHMUMAHUE MaTepuala, MOXKET OOOCHOBATh CBOM CYXKICHHS, HPUBECTH

HEOOXOAMMBIE TIPHMEPHI;

3) w3naraeT Martepuan TOCIEAOBATEIIFHO M MPABWIBHO C TOYKHU 3PEHUS HOPM JIMTEPATypHOTO

SI3bIKA.

5-6 6annoe craButCs, eciy 00y4arONIMCs 1aET OTBET, YOBIECTBOPSIIONINI TeM Ke TpeOOBaHUSM,

YTO W JUIS MyHKTa 1, HO JIOITyCKaeT OJIHY-/IBE OIIMOKH, KOTOPBIE CaM K€ UCIIPABIISET, M OJUH-BA

HeouéTa B MOCIIEIOBATEILHOCTH U3JI0KECHUS MaTepHara.

4-5 6annoe craButcs, ecii o0yyaroluics oOHapyKUBAET 3HAHUE U TOHUMAaHUE OCHOBHBIX
MIOJIOXKEHHI TaHHOH TEMBI, HO:

1) m3naraet mMarepual HEMOJIHO M JOITyCKaeT HETOYHOCTH B ONPEICIICHUN TIOHATH;

2) He yMeeT JOCTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 00OCHOBATH CBOU CYX/ICHUS M ITPUBECTH CBOU

IIPUMEPBI;

3) u3naraet Marepual HeMOCIEI0BaTEIbHO U JIOMYCKAET OIIUOKU B SI3HIKOBOM O(OPMIICHUH

U3JIaraeMoro.

0-3 6anna ctaBUTCS, €CIIU O0YYAIONIUIICS OOHAPYKMBAET HE3HAHUE OOJIBIICH YacTH

COOTBETCTBYIOIIETO pa3jielia u3y4aeMoro MaTepuaa, JoImyckaeT omuoOku B (hopmMyarpoBke. B

9TOM CJIy4ac CTYACHTY BbICTABJISACTCA 0 bannos.

6.1.3. Ilpumepor mecmoewix 3a0aHUIL:

PaBHOMepHOG ABUIKCHHUC IO OKPYIKHOCTH OIIPCACIACTCA YCIIOBUEM
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a, =0,a, =0

a. =0,a, = const
a. =const,a, =0
a_=const,a, 0

o 2
2. 3aBUCHUMOCTb IIyTH OT BPEMEHU JIJIsl IPSMOJIMHEWHO JIBUXKYILETOCs TeJla uMeeT BUua S = 2f + 3¢

( Bce Benmunubl 1anbsl B CH). Yckopenue Tena uepes 2 cek Oyzer paBHO [M/c” ]
6
38
30
24
3. MarepuanbHasi TOUYKa BpaIlaeTcsi pAaBHO3AMEIIICHHO 110 OKPYKHOCTH MPOTHB YAaCOBOM CTPEIIKH.
YckopeHHe Py 3TOM HAIPaBICHO BJIOJb

1 2
< >

W N =

4
4. 3aBUCUMOCTH yrija nmoBopoTa OT BpEMCHHU JId Bpallaromerocsd Tejia UMECT BU

@ =4+2t +2¢t°(Bce Benmmuunnl gansl B CU). Paguyc Bpamenus tena 10 cM. Hopmanbroe

YCKOPEHHE K KOHILY BTOPOH CeKyHIbI PaBHO [M/c” ]
10
16
100
1000
5. Ilpu yBenuuenuu B 4 paza Macchl Tela, CKOJIB3SIIEro M0 TOPU30HTAIIBHON OBEPXHOCTH, CHIa
TpeHUs
yBEJIUYUTCS B 4 pasza
yBenuuuTcs B 16 pas
yMEHbIIUTCS B 4 pasza
yMeHbIIUTCA B 16 pa3

6. Ilpu yBenu4eHnn Macchl OTHOTO U3 TeJl B 4 pa3a U YBEIHMUCHUH PACCTOSHUS MEXIYy HUMH B 2 pasa
CHJIa TSATOTEHHS

YBEJIMUUTCS B 2 pa3a

yBeIH4HTCS B 4 pasa

YMEHBIINUTCSA B 2 pa3a

HE N3MEHUTCS
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7. 3aBUCHUMOCTH HUMITYJIbCAa OT BpEMCHU 1A HpHMOJII/IHeI;'IHO ABUIKYILICTOCS TCJIa MIPCACTABJICHA HAa

rpaduke.
P

t Ld
3aBUCHUMOCTD PaBHOACHCTBYIOIIEH CHIIBI OT BPEMEHH UMEET BUJT
|1- E

F 4

8. YpaBHEHHE IBIKEHHMS TeJa MO HAKJIOHHOH IUIOCKOCTH UMeeT Bua F + mgsina — umgcosa = 0.
JlaHHOE TeJI0 JBUKETCS 10 IIOCKOCTH

pPaBHOMEpPHO BHH3
paBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. Jlns aGCOMIOTHO HEYNIPYTOTO yaapa BBIIOJIHSACTCS
TOJIbKO 3aKOH COXPaHEHUs UMITyJIbca

28



TOJIBKO 3aKOH COXPaHCHUA KUHETHYECKOU OHCPIrun
3aKOHBI COXPAaHCHUA UMITYJIbCA U KAHCTHYICCKOU SHECPrun
HC BBIINIOJIHAIOTCS 3aKOHbBI COXPAaHCHU UMITYJIbCA U KUHETHYECKOU OHCPI'UH

10. Kunernueckas s3Heprus Teja npu yBeJIU4EHUH CKOPOCTH Teja B 4 pasza
YBEJIHUYUTCS B 2 pas3a
yBeIMuuTCs B 4 paza
yBEIMUYUTCS B 8 pa3
yBenuuuTcs B 16 pas
1. [TotenuuanpHas sHEprus MpyKuHbI xKecTkocThio 80 H/M cxaroit Ha 5 cm Oyner paBHa
[ ok ]
40
0,01
0,1
400
12. OcHOBHOE ypaBHEHHE IMHAMHMKHN BpalIaTeIbHOTO JIBU)KEHHS TBEPIOTO TEIa UMEET BUJ

M=J ¢
L=J o
M=J w
L=[r p]
13 MOMGHT I/IHepI_II/II/I JHUCKa OTHOCUTCJIBHO OCH , npoxozl;nueﬁ KacCaTCJIbHO K €Iro
IIOBEPXHOCTH Y€pe3 KOHEL paanuyca, paBeH

V4gmR®
Vs mR?
Yyme?
1340mR’

o 2
14. MoMeHT uMIyJIbca OTHOCUTENIBHO HEMOABMKHOM OCH U3MEHSETCs 110 3aKoHy L = at”.
VYkaxure rpaduk, IpaBUIbHO OTPAXKAIOIUI 3aBUCUMOCTb OT BPEMEHU BEJIMYMHBI MOMEHTA CUJI,

JEWCTBYIOLIMX HA TEJIO
}l e
M

w
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M4 M4

3 5

t t
15. CrutonrHo# ¥ MOJIbIH [MUAIMHIPEI, HMEIOIINE OJHMHAKOBBIE MACCHI M PaMyChl, BKATHIBAIOTCS 0€3
HpOCKaJII)?;I)IBaHI/ISI Ha FOpKy. ECJII/I Ha4YaJIbHBIC CKOpOCTI/I TCJI OAUHAKOBEI, TO

BBIIIE MOAHUMETCS TIOJIBIA [Iap

o0a Tea MMOAHUMYTCA Ha OAHY U TY K€ BbICOTY

BBIIIIE TTOHUMETCS CIUTOIITHOW IMITHH/IP

16. [Tpu yBenuueHUH yrioBoi CKOpPOCTH BpallleHUs 11apa B 3 pa3a, €ro KHHETUYecKast SHepIus
yBenuuuTcs B 9 pa3
YMEHBIINUTCS B 9 pa3
HE U3MEHUTCS
yBEIUYUTCs B 3 paza

17. Cunbl nHEpUUU 00YCIIOBIEHbI
B3aUMO/ICICTBHUEM TE€J B CUCTEME OTCUETa
YCKOPEHHBIM JBM)KEHHEM CUCTEMBI OTCUYETa
YCKOPEHHBIM JIBH’KEHUEM TeJl B CUCTEME OTCUeTa
PaBHOMEPHBIM MPSIMOJIMHEHHBIM JIBUKEHUEM CUCTEMBI OTCUETa

18. Ha nerkymumecs Tena BO BpalaroLeicsi CUCTEME OTCUETa JEHCTBYET
TOJIKO LIEHTPOOEKHas cuiia
ToibKo cuina Kopuonuca
U IeHTpoOexHas cuina, u cuia Kopuonmca

19. [Tpu yBenmueHuH 4acTOThI BpallleHUs! CUCTEMBbI oTcueTa B 4 pa3za cuia Kopuonuca
yBenuuuBaercs B 16 pa3
yBeIu4uBaeTcs B 4 paza
yMeHbllaercs B 4 pasza
HE U3MEHsEeTCS

20. YcnoBue maBaHUs TeJa B )KUJIKOCTH OIPEEISETCS

00BEMOM Tena
Maccoy Tena
dopmoii 1 Maccoit Tena
COOTHOIIEHUEM IIOTHOCTEH Teja U AKUAKOCTU

21. VYpaBHEHHE HEPa3phIBHOCTU AJISI HECKMMAEMOM KHUJIKOCTH UMEET BUJL

S
— =const
1))

2
L

P+ pPY_ _ const

S v =const
yol¥)
2

2
= const

P+ pgh+

22. Ilpu mepexojie BOJbI U3 OAHON TPYObI B APYTYIO, TUaMETP KOTOPOU B 2 pa3a MEHbIIIE, CKOPOCTh

TCUCHUS
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23.

24.

25.

yMEHBLIAeTCs B 2 paza
yMeHbllaeTcs B 4 pasza
yBeJIMYMBaeTCs B 2 pa3a
yBeJIU4YuBaeTcs B 4 pasza
ITpu yBenuueHuH Macchl Ipy3a MPY>KUHHOTO MasiTHUKA B 4 pa3a, Nepuos
yMeHbllaeTcs B 4 pasza
yYMEHbLIAeTCs B 2 pasa
yBeJIMUYuBaeTcs B 4 pasza
yBeJIUYMBaeTCs B 2 pa3a
MaxkcuMaibHasi CKOpOCTh FapMOHUUYECKUX KoJIeOaHU paBHA
[40]
[407]
4

[re

HpI/I YBCIMYCHUUN YACTOThI KoJIEOAHUH B 2 pas3a 1oJiHas SHCPIrusa MaTepHaHBHOﬁ TOYKH,

COBEpIIAIOIICH TAPMOHHYECKUE KOJIeOaHHsI

yMeHbIIaeTcs B 4 pasa
yMEHbIlIaeTcs B 2 pas3a
yBeIH4YHMBaeTcs B 4 pasa
yBEJIMYUBAETCS B 2 pas3a

26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS

27.

28.

29.

30.

MIEPEHOC YacTHI] 0e3 MepeHoca SHepPTrun
MIEPEHOC SHEPruu 0e3 MepeHoca YacTHII
HepeHoc, KakK 4yaCTul, TaKk U 3HepFI/II/I
CBs3b MEXK1y JUIMHOW BOJIHBI U CKOPOCTBIO €€ PaCIpOCTPAHCHUs BhIpaykaeTcs GhopMyion
A=v0 Vv

A=v T
v
A==
T
A=2vv
Paccrostare Mex 1y COCeTHUMU y3JIaMU CTOSYCH BOJTHBI PABHO
A
4
A
A
2
22

CBs3b MCKOY E)Hepl“l/leﬁ " UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ HJaCTULIbl UMECT BU

E=\m’c*+p’c’

E=pc
E=.m’c’* + p*c’
E=po

OCHOBHO# 3aKOH PEJISITUBUCTCKON TMHAMUKU UMEET BU/T
F=mja
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F:i my, L

dt \J1-v?/c?
_dmyv
Cdr

F

my L

J1-v° / c’
31. Macca nBrxKy1Ieicst 4acTUIbl BIBOE OO0JIbIIE MACChl OKOSI IPU CKOPOCTH YACTHULIBI
paBHOI

F =

3
—C
3

(4
V3
—C

2
c

32. Ecau ogun u3 ABYX TOYUCYHBIX 3apsA 0B YBCIIMYUTH B 2 pasa, YyTOOBI CHJIa KYJIOHOBCKOI'O
B3aUMOJCHCTBHUS OCTaIach HOCTOﬂHHOfI, PACCTOSAHNEC MCKAY HUMU HA10

YBEJIMYUTh B 2 paza
YMEHBIIUTD B 2 paza

YBEJIMYHTH B +/2 paza
YMEHBIINUTH B v/2 pa3za
33. Hamps>keHHOCTB 3JIEKTPUYECKOTO MOJISl U3MEPSIOT ¢ IIOMOIIBI0 IPOOHOTO 3apsiaa ¢, . Eciu

BCIIMYNHY HpO6HOI‘O 3apsada YMCHBIUIUTD B pa3, TO MOAYJIb HAIIPAKCHHOCTU U3MEPSACMOTO T10JIA
HC U3MCHUTCA
YBCIUYHUTCS B 1 pa3
YMCHBIIUTCA B N pa3

2
YBCIIMYUTCA B n pas

34, I'paduk 3aBUCUIMOCTH HAMPSHKEHHOCTH E 3JICKTPOCTATHUECKOTO OIS ABYX 3apsKEHHBIX
IUIOCKOCTEH ¢ OTMHAKOBOM MOBEPXHOCTHOM IJIOTHOCTBIO HA PaccTOAHUU d ApYT OT JIpyra
+o -0
>
0 d X
HMEET BHUJI
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35. Ha pucynke nokas3aHo HarpaBiieHUE ¥ HAIPSIYKEHHOCTH 3JIEKTPUYECKOIO IOJIS ABYX
PaBHBIX 10 MOJIYJIIO TOYEYHBIX 3apsiOB ¢, U ¢, B TOUKE A, PaBHOYJAJIEHHON OT 3TUX 3apsi/10B.
3HaKM 3TUX 3apAI0B OyayT

q,>0,g9,<0
q,<0,g9,>0
q,>0,g9,>0
q,<0,q,<0
36. IToTok BeKTOpa HANPSKEHHOCTH CKBO3b 3aMKHYTYIO ITOBEPXHOCTD S, paBeH



4
&
_4
&y
2q
€y
37. I'paguieHT MOTEHIIMATIA YICKTPUUECKOTO TIOJIS OTPHUIIATEIIHHO 3apsSKECHHONW OCCKOHEUHOU
IJIOCKOCTH B TOYKE A MMEET HallpaBJICHUE
-
M
i A N
Ty, -
2
v
1
2
3
4
38. EMkocTh kakmoro konaeHncaropa B 6arapee C =100n¢ . O0mas eMKOCTh OaTapeun

KOH/IEHCATOPOB PaBHA [n% ]
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40
75
100
400
39. Ha pucynke noka3zaHa 3aBUCHMOCTb CHJIBI TOKA B IIPOBOJTHUKE OT BPEMEHU. 3a BPEMs OT
10c 1o 20 ¢ yepes ceueHue 1Mo NPOBOJAHUKY IIPOLIEN 3apsij [% %
I
80
60
) \
20
\ Sy
5 10 15 20 25 30;:%
150
200
350
400
40. ConpoTHBieHNE yyacTKa UeNu A5, NpeACcTaBIEHHOr0 Ha PUCYHKE, /1€ KaX bl pe3ucTop
R=30¢ & pasuo [
R R
A R B
— L J—
R
1
| S |
40
50
75
120
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41. Jlamniouka BkiroueHa B ceTh ¢ HanpsbkeHnuem 200 B u nponyckaer Tok 0,5 A. 3a 2 yaca
JaMIOYKa MOTPEOIIET SHEPTUIO PAaBHYIO [g g]

200

10°

360-10°

720-10°
42. Bropoe npaBuno Kupxroda umeer Bun

IR =0

I.R. = const

1 1

IR,

it
i k

I.R.

i
i k

43. HanpsikeHHOCTh MarHUTHOTO 10JIs1 B IEHTPE KPYroBoro BUTKa paauycom 10cm, o
KOTOpOMY TeueT ToK 1A, paBHa [A/m]

8

2

10

5
44. B nByx nmapasuienbHbIX ApYT APYTy NPOBOJHUKAX TOK T€YET B IPOTUBOMOIOKHBIX
HanpasyieHusx. [IpoBoguuku

[IPUTATUBAIOTCS

OTTaJIKUBAIOTCSA

HE B3aMMOJICUCTBYIO APYT C APYroM

[IOBOPA4YMBAIOTCS B OJHOM HaIpaBJICHUU
45. Ha pucynke n300paxeHbl CEYeHUS ABYX JUIMHHBIX MMapauIeIbHBIX TIPOBOJHUKOB C TOKAMH,
npudeM [, =21, . UaayKnus pe3yabTUPYIOIIEro MarHUTHOTO HOJIS PaBHA HYJIIO B HEKOTOPOM TOUKe

&

IR,

HMHTEpBaja
|}
[
[ |
|
[ |
I, I L
X :
a b . C d
[ |
I
|
|
!
a
b
c
d
46. BuToK 1npoBo/ia HAXOIUTCSI B MATHUTHOM T10JI€, TIEPIICHIUKYJISIPHOM IDIOCKOCTH BUTKA, U

CBOMMU KOHILIAMH 3aMKHYT Ha aMmIiepMeTp. MarautHas HHIyKIHs [10J15 MEHSAETCS C TEYEHUEM
BPEMEHH COIJIaCHO rpauky. AMIEpMeTp NOKaKeT HAIUYMe NIEKTPUUECKOrOo TOKA B MOMEHT
BPEMEHHU

36



B A

——m LR
=+

or0molc

orl to3c

or3nmo4dc

or0mo4c
47. [Ipu ymMeHbIIeHUH MAarHUTHON UHIYKIIMU B 3 pa3a 00beMHasl IJIOTHOCTh SHEPTUU
MarHUTHOTO TIOJIS

yBEJIUYUTCS B 3 pasza

yYMEHbBIIUTCSA B 3 pa3a

YMEHbIIUTCS B 9 pa3

yBenuuuTcs B 9 pas
48. BemecTtBo, 001a/1at0111€€ CIOHTAHHOM HAMAarHUYEHHOCTHIO B OTCYTCTBUU BHEITHETO
MarHMTHOTO TIOJIS, 3TO

JIaMarHeTUuK

rapaMarHeTHK

(dheppoMarseTuk

TADIICKTPHUK
49. Ha pucynke npencrasiena netiisa rucrepesuca ¢peppomarnetuka. KospuuTuBHoi cuie

COOTBGTCTByIOT TOYKHU
iM

Ou?2

Oul

lud

3ub
50. KosnebarenbHbI KOHTYP COCTOHUT U3 KOHJEHCATOPA IEKTPOEMKOCThIO C M KaTyIIKU
MHIYKTUBHOCTBIO L. ECiM 3/1€eKTpOoeMKOCTh KOHIEHCATOpa M UHAYKTUBHOCTD KaTYIIKH YBEJINYUIIUCh
B 3 paza, TO Nepuoj CBOOOIHBIX 3JIEKTPOMAarHUTHBIX KOJI€OaHUN B ’TOM KOHTYpE

yBEJIMYUTCS B 3 paza
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YMEHBIIUTCS B 3 pas3a
yBenuuuTcs B 9 pasza
HE U3MECHHUTCS

51. K nocnenoBarenbHO cOeIMHEHHBIM PE3UCTOPY, KOHAEHCATOPY U KaTyLIKE T0JaHO

MNEPEMCHHOC HAIIPAXKCHUC U. Ecau nagenue HaIIPsAKCHUSA Ha PE3UCTOPE UR =08 , Ha KaTyIIKE

U, =5B U, =28

1 KOHJIEHCATOpe , To U paBHO [B ]

N DN W N

52. [To ygacTKy nenu conpoTuBICHHEM R TeueT nepeMeHHBIH TOK, MEHSIOUIMNCS 110
rapMOHUYECKOMY 3aKOHY. Eciii yMEeHbIINTE IEHCTBYIOIIEE HAPSHKEHHE B 2 pasa, a CONMPOTUBIICHNE
YBEJIMYHTH B 4 pa3a, TO MOITHOCTh Ha 3TOM y4acTKe

yMeHbIIUTCA B 16 pa3
yMEHbBIIHUTCS B 4 pasa
yBeIMUUTCS B 4 paza
yBenauuures B 16 pa3

53. [Tonnas cucrtema ypaBHeHU MakcBeuia Jiisl 3J€KTPOMATHUTHOTO TOJISl UMEET BUT
oEdl =- —Bd S
L N t
D
oHd!l =- j+—dS
L S t
oDdS =gq
N
oBdS =0

N
Crnenyromias cucreMa ypaBHEHUN

oEdl =- —BdS

L N t

oHd Il =- —DdS

L N 4

oDdS =0

N

oBdS=0

N
ClipaBCIJIMBa AJIA ICPEMCHHOI'O 3JICKTPOMATrHUTHOI'O ITOJIA

B OTCYTCTBHUC 3aps?KCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIWUYHHU 3aPSAKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTH
B OTCYTCTBUC TOKOB ITPOBOAUMOCTU

B OTCYTCTBUC 3apsiKCHHBIX TCJI
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54. JU1sl 57IeKTPOMAarHUTHBIX BOJIH XapaKTEPHO SBJICHHUE, KOTOPOE HE SIBJIETCS OOLINM
CBOMCTBOM BOJIH JIFOOON IIPUPO/IBI

IpeIoMIIeHUe

MOJISIPU3ALUS

T pakIus

UHTEpEepEHITHS

55. B 2J1eKTPOMArHUTHOM BOJIHE, PACHPOCTPAHSIONIEHCS CO CKOPOCTHIO U, TIPOMCXOSAT
KoJeOaHUs BEKTOPOB HANPSKEHHOCTEH deKTprueckoro nojis £ u marnutnoro nons 4 . Bexropsl
E H y U ymeror B3aMMHYI0 OPUEHTALHIO

ELH,E||v, H| v

ELH, Elv, vl H

E|H,E Lv, vl H

E|H, E | v, v H
56. Jlya AB npenomusiercss B Touke B u uper no nyru BC . Eciu n, =const , a n,

YBCIIMYUBACTCA, TO JIYU MIPECIOMIIACTCA 110 IIyTU

AW N —

57. SIBNIeHUE MOJIHOTO BHYTPEHHETO OTPAXKEHUs HAOII01AeTCs IPH yCIOBUH
n, >n,

n, <n,
n,=n,

n, <<n,

58. Paccrosinue ot mpeamera 10 pacceuBaromiedl JAMH3bI 4 cM, PACCTOSHHE OT JIMH3BI [0
n3o0pakenus 2 cmu. DOKyCcHOE pacCTOSTHUE JIMH3BI paBHO [ cm/

Slw |~ +
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59.

60.

3
Bonnsl CTporo onpeﬂeneHHoﬁ M IIOCTOSTHHOM YacTOTHI — 3TO
KOI'CpCHTHBLIC BOJIHBI
MOHOXPOMATHYCCKUEC BOJIHBI
rapMOHHUYCCKUC BOJIHBI
CTOSAYHEC BOJIHBI

JIBe KOTEpEHTHBIE CBETOBBIE BOJHBI C A=500HM TPHUXOIAT B HEKOTOPYIO TOUYKY

MIPOCTPAHCTBA C PA3HOCTHIO X0a 2,25 mrkm. Pesynbrar uaTepdepeHIuu B 3T0Oi ToUke Oyner

max 5 nopsiaka
max 4 mopsjka
min 5 mopsiyika
min 4 mopsiika

61. [Ipoxoxs yepes MmIeHKY, 3eJICHbIN CBET MPU YMEHBIIICHUH TOJIIUHBI TUICHKA CTAHOBUTCS
KpacHBbIM
HE U3MEHSIETCS
(hroNeTOBBIM
royObIM
62. Judpakmus cBeTa— 3T0:
HAJIOKEHHE KOTePEHTHBIX BOJIH B IPOCTPAHCTBE
OruOaHue CBETOBBIMH BOJTHAMH ITPETISITCTBHIA
pa3ioXKEHUE CBETa B CIIEKTP
yHopsiioueHHe KojaeOaHnuii CBETOBOI'O BEKTOPA
63. Yucno mTpuxoB Ha | cu qudpakMOHHON peleTky ¢ mepuoaoM 1 ¥ ¢ paBHO
10
100
1000
10000
64. Jlucniepcusi Ha3bIBACTCSI HOPMAJIBHOM, €CJTM TIPH YMEHBIIICHUH JJIMHBI BOJIHBI A MTOKa3aTelNb
IIPEIOMJICHUS
YBEJIUYUBACTCS
HE U3MEHSIETCS
YMEHbILIAETCS
65. NuTeHCHUBHOCTL CBeTa, MPOLISAIIEro dYepe3 MOsIpU3aTop M aHamuzarop Oynaer

MaKCHMaHBHOﬁ, €CJIN YyroJI MCKAY OCSMU NOJIAPU3AaTOPa U aHAJIM3aTOPa PABCH

66.

67.

00

30°
450
60°

Ecnu cBet nagaer Ha rpaHuily pasjena ABYX AUDJIEKTPUKOB, TO
OTPaKEHHBIN U MPEJIOMJICHHBIN JIyYd YaCTUYHO IOJIIPU30BAHBI
OTPa>KEHHBIN U ITPEJTOMJICHHBIN JIyUd HE MTOJIAPU30BaHBI
OTPa)KEHHBIN U NPEJIOMJICHHBIN JIy4d B3aUMHO IEPIIECHIUKYJIISIPHBI
OTPa)KEHHBIN U ITPETOMJICHHBIN JIyYH IUIOCKOIIOISPU30BAHbI

IIpu 1BOMHOM JTy4enpenoMICHUN
OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN JIy4d HE MOJIIPU30BaHBI
OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIH JTy4H YaCTUYHO IOJIIPU30BaHbI
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OOBLIKHOBEHHBIN 1 HEOOBLIKHOBEHHBIH JIYYH IINTOCKOIIOJIAIPU30BAHLI B ITAPAJIJICIIBHBIX
IIJIOCKOCTAX

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JIYYHU IIJIOCKOIIOJIAPU30BaHbI BO
B3aUMHOIICPICHANKYJIAPHBIX IINIOCKOCTAX.

68. BemiectBa, criocoOHbIE MOBOPAYMBATH IUIOCKOCTh TOJISIPU3AIUH, SIBIISIOTCS
ONTHYECKH aKTHBHBIMHU
OIITUYCCKH U30TPOIIHBIMU
ONTHYECKH aHU30TPOITHBIMU
OIITUYCCKHU HE aKTUBHBIMU

69. VYHausepcanpHas ¢pyHkuus Kupxroda 1uist TEIioBoro u3iayyeHus: paBHa
CHEKTPaJIbHON MOIJIOMATEIbHON CIIOCOOHOCTH YEpHOTo Tea,
CIIEKTPAIbHON MOTJI0IATEIbHOM CIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHON IUNIOTHOCTH YHEPreTHUECKOM CBETUMOCTH YEpHOI'o Tea,
CHEKTPAJILHOM IJIOTHOCTU SHEPreTHUECKON CBETUMOCTHU CEPOTo Tela

70. Ha pucynke moka3zaHa KpuBasi 3aBHUCHMOCTH CIEKTPaIbHOW IJIOTHOCTH SHEPreTHYCCKOU
CBETUMOCTH a0CONIOTHO dYepHoro Tena oT jauuHbl BoiaHbl npu 8000K. Ecnu temmeparypy Ttena
yBenmuuuTh 10 16000 K , TO jyMHA BOJIHBI COOTBETCTBYIOIIAS MAaKCHMyMy W3JIy4eHHs OyIeT paBHA
[

by 000K

100
200
600
800

71. VYpaBuenue DiinmreiHa 1 GoTodPdeKTa BEpakaeT 3aKOH COXPaHEHHS
UMITyJIbCa
SHEPTUU
MOMEHTa UMITYJIbCa
ANIEKTPUYECKOTO 3apsiaa

72. 3aBUCUMOCTh MAKCUMaJIbHOM KMHETUYECKOW 3HEPruH (POTOAIEKTPOHOB ¥ OT 4acTOTHI v

najaonmx Ha (otodaeMeHT (OToHOB cooTBeTcTByeT Tpaduk 1. Ecnm manubli QoTornemeHT
3aMEHUTH JPYTUM ¢ 00JIblei paboToil Bhixoaa, To rpaduxky W = f (v) Oy/IeT COOTBETCTBOBATH

41



AW N —

73. Ha pucyHke mpuBeneHBI JBE BOJbTAMIIEPHBIC XapaKTEPUCTHKH OIHOTO (POTOIIEMEHTA.

JU1s1 4acTOT v MaJarolKUX U3JIyYEHUM U OCBEIIEHHOCTEN £ CIIPaBeUIMBO

J\J
[
I
'L-I.'
v =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E <E,
74. JlaBieHue cBeTa Ha YEPHYIO IIOBEPXHOCTH

B 2 pa3za MEHbIIIe, YeM Ha 3epKajbHOU MOBEPXHOCTU
B 2 pa3a 0oJjblle, 4eM Ha 3epKabHON TTOBEPXHOCTH
OJIMHAKOBO C JABJICHUEM Ha 3€PKaJbHON TTOBEPXHOCTH
B 4 pa3a 0oJblle, YeM Ha 3epKabHON TTOBEPXHOCTH

75. [Tpu >¢pdexre Komnrona s magaromero U3mydeHus: [UTMHOH BOJTHBI A W PAaCcCESTHHOTO

n3Iy4deHuss A' CrpaBeInBO

A>A

A'> A

A=A

A'>> A
76. Ha pucyHke n300pakeHbl cTallMOHapHBIE OPOUTHI aTOMa BOIOPO/Ia COracHo Mozenu bopa,
a TaKKe YCJIOBHO M300paKeHbI MEPEXO/Ibl AIEKTPOHA C OJHOW CTAIlMOHAPHOW OPOMTHI HA JAPYTYIO,
COIPOBOXKJIAIOIIMECS] M3Ty4YeHHUEM KBaHTA SHEPrUU. MaKCUMajbHOH YacTOTE W3IIyYCHHS B CEpHUH

JlatimaHa cOOTB CTCTBYCT IICPEXO]
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n=2
n=3
n=5
Sn 1n
Sn 2n
Sn 3n
2n  1In
77. Mesxy Tpemsi HWKHUMH YPOBHSIMHU SHEPTUU SJIEKTPOHA B aTOME BOJOPO/ia MUHUMAIbHAS
4acTOTa MOTJIOIAEMOro (JOTOHA COOTBETCTBYET EPEXOTY
E=0
E;
E;
E,
E>— Ei
Ei—E2
E>—E;
Ei—E;
78. Jnuubl BoH e Bpoins 1u1s 3leKTpoHa, MPOTOHA U ¢ - YAaCTHIIbL, IBUKYIIMXCS C OTHOU U
TOM e CKOPOCTBIO CBSI3aHHBI COOTHOIIIEHUEM
Ao > A, >4,
A, <A, <A,
Ao > A, <A,
Ao=4,=2,
79. BeposTHOCTS 00HapY UTh 3JIEKTPOH Ha Yy4acTKe (a,b) OJTHOMEPHOTO TOTEHIIUAIBHOTO

b
SIUKa C OCCKOHEYHO BBICOKMMH CTCHKAMHU BBIYHCIsACTCS 1o Gopmyne W = wdx , tne o -

a

IJIOTHOCTB BCPOATHOCTH, OIIpEACIIsICMan v - (1)YHKI_II/I€I7I. Ecaun v - (bYHKI_[I/IH HUMCCT BUA, YKaSaHHBIﬁ

L L
Ha PUCYHKE, TO BEPOATHOCTDH O6Hapy)KI/ITI> 3JICKTPOH Ha y4acTKe — < X <-— paBHa
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L 2L L
0 3 3
3
10
1
5
1
2
1
3
80 qaCTB HNCXOOJHBIX pa,I[I/IoaKTI/IBHBIX ;[z[ep pacnaz[alomnxc;[ 3a BpeMH paBHOG ,Z[BYM nepno,z[aM
nonypacnazla, paBHa
3
4
1
2
1
4
1
8
81. B pesynbrare f - pacnaga sapa ¢ MOPSIKOBBIM HOMEpPOM Z, 00Opa3yeTrcsi JJIEMEHT ¢
HOpHI[KOBBIM HOMepOM B Ta6J'II/II_[e MeHz[eJIeeBa
7+2
Z+1
Z-1
7-2
82 ﬂ,[[pO HN30TOIIa ypaHa 2;28U ITOCJIC HCCKOJIBKHUX pa,I[I/IoaKTI/IBHBIX paCHaI[OB npeBpamaeTc;[ B

AAPO U30TOIIA 2;; UsBs pe3yjbTaTe

OJIHOTO « W JIBYX [ pacmazoB
OJTHOTO ¢ W OJHOTO [ pacmajoB
IBYX o W JIBYyX [} pacmaaoB

TAaKOC IMPCBPALICHUEC HEBO3MOXKHO
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6.1.4. Kpumepuu gpopmuposanus ouenox no mecmogovim 3a0aHUAM

(konTposIMpyemble komneTenuuu OIIK-2.1, OIIK-5.3)
Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIONIAS ABTOMATU3UPOBATH MPOLEIYPY
W3MEpPEHHs] YPOBHS 3HAHUW W yMeHU# ctyneHta. OJHO TECTOBOE 3aJaHue Mo aucuuiuinHe «Duzukay
COZIEPKUT 25 3ad0anuii. 3a TECT CTYACHT MOXET NOJIYUYUTh J10 6 0a/1108..
(5-6 b6annos) — noay4yaroT 0OyYaroNIMecs ¢ MPAaBUILHBIM KOJIHMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI.
BoimonneHo 22-25 npeyioKeHHbIX TECTOBBIX BOIIPOCOB;
(4-5 6annos) — nony4aroT 00y4YaAIONIUECs C MPABUIBLHBIM KOJIHMYECTBOM OTBETOB HAa TECTOBBIC BOITPOCHI.
Brimonneno 19-21 3agaHHbIX TECTOBBIX BOIIPOCOB;
(4-5 6annoe) — nonyyaroT 00yJaronmecs ¢ NPaBUIbLHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
60 —79% ot ob1ero o0bemMa 3aJaHHbIX TECTOBBIX BOIIPOCOB;
(3-4 6anna) — nomy4arOT O0ydYarOIIMECs MPABWIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI —
Brinosnineno 15-18 3agaHHbIX TECTOBBIX BOIIPOCOB;
(0-3 6anna) — nomydarot 00y4darOIIKECs ¢ MPABUIBLHBIM KOJIHMUYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI.

Brinonaeno 0-143a1aHnHbIX TECTOBBIX BOMPOCOB. B 3TOM citydae ctyzieHTy BoicTaBisetcs 0 6a/iios.

6.2.Ouenounvie mamepuanvt Ona RPOMENHCYMOYHOU AMMmMeCmayuu.
Llenvio  npomesicymounvix ammecmayuti TO JTUCUUIUIMHE SBISIETCS OLEHKA KauyecTBa
OCBOCHHUS AUCIUIUINHBI 00YYarOIIUMHUCS.

[TpomexyTouHasi arTecTanus NpeAHa3HaYeHa il OObEKTUBHOTO MOJITBEPKACHUS M OIICHUBAHUS
JOCTUTHYTBIX PE3YyJbTAaTOB OOYYEHHS TOCJE 3aBEPIICHUS HM3YUYCHHsS AUCHUIUIMHBL OCYIIECTBISETCS B
KOHIIE CEMEeCTpa M MpeJCTaBIseT co00il UTOTOBYIO OLIEHKY 3HAHUU MO qucHUIUinHe «DHu3uKa» B BUIEC
MpoBeAeHUs 3aueTa (mocie 3 cemecTpa) u 3k3ameHa (mocie 2 u 4 sK3aMeHa).

[IpomexyTouHasi aTrTrecTanys MOMKET NPOBOAMTHCS B YCTHOW WM TNUChbMEeHHOW (opme. Ha

MIPOMEXKYTOUHYIO aTTeCTalMI0 OTBOAUTCA 110 30 Hannos.

6.2.1. Bonpocwot na zauem (konumponupyemwie komnemenyuu OIK-2.1, OIIK-5.3)

2 cemecmp

1 Cucrema orcuera. Ilyte, mnepemelieHue, CKOpOCTb, YCKOPEHHE IPH  pPaBHONEPEMEHHOM
IIPSIMOJIMHETHOM JBUKECHUH.

2 KuHemaTHKa BpallaTelbHOIO JBUKEHMs. YTOJ IIOBOPOTA, YIVIOBas CKOPOCTh, YIVIOBOE YCKOPEHHUE U
UX CBSI3b C JINHEWHBIMU XapaKTEPUCTUKAMU.

3 Jlunamuka mMatepuanbHoi Touku. [loHsiTe Maccel, cuibl. 3akoHbl HploTOHA.

4 Cunbl B MeXaHUKe (CUJIa TPEHUS, TSKECTH, YIIPYTOCTH).
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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

3akoH BCGMI/IpHOI‘O Tarorenns. Kocmuueckue CKOpPOCTH.

ITonsTue BaMKHyTOﬁ CHUCTCMBI. I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, MEXaHWYECKON CHCTEMBI. 3aKOH

COXpaHCHUA NMITYJIbCA.

Pa6ora. Mommuocts. KI1/1. Kunetnueckas u mnoTeHIMAIbHAS SHEPTUU. 3aKOH COXPAHEHHS SHEPTHH.

MowmeHT cunbl. MOMEHT umnyJibca. 3aKOH COXpaHEHUsI MOMEHTA UMITyJIbCa.

OcHOBHOE ypaBHEHME IMHAMHUKHU BpalaTeIbHOIO IBUKEHHSI. MOMEHT HHEpLUHU.
Mowment unepuuu. Teopema Iltelinepa. I npockonsl.

Kunernueckas sneprus Bpamenusi. Pabora, coBepiraemasi mpu BpalieHUH Tea.

HCO. Cunpl unepuumu.

[Tpunnun otHOcuTenbHOCTH ["amunes. [IpeoOpazoBanus ["anwtes.

[Toctynater CTO. [IpeoOpazoBanust JIopeHiia 111 KOOpAMHAT U BPEMEHHU U UX CIICJCTBUA.

OcCHOBHOI1 3aKOH pGHﬂTHBHCTCKOﬁ JUHAMHKU. 3aK0H B3aMMOCBSI3U MAacChl U OHCPIHH.

CBoiicTBa )UAKOCTEH U razoB. ['mapocrarnyeckoe naBieHue. 3akonbl [lackams, Apxumena. Y cioBus

IUTaBaHMs TeJl.
CranuoHapHOe TeUEHHE UACATIbHON KUAKOCTU. Y paBHEHUE bepHyIuM U ClIeICTBUS U3 HETO.
Bsiskocts. JlamuHapaoe u TypOylieHTHOE TedeHue KuaKocTu. Yuncno PeiiHonbca.
Onpenenenne Ba3koctu MeToioM CToKca.

Onpenenenne Ba3koctu MetonoM [lyazeiins.

Mexanuyeckue KojiedaHus U UX XapaKTEPUCTUKH.

I'apmonmnueckuit ocruisTop. IIpyKuHHBIH, GU3NYECKH 1 MaTEeMaTHYECKU MasTHAKH.

ynpyme BOJIHBI. YpaBHeHHe 6ery1uel71 BOJIHBI. BGMHeTpHCGHI/IHZ IIPUYUHBI, ITIOCIICACTBUA, ITPOTHO3.

Nurepdepenius BonH. CTosiune BOIHBL. 3BYK, HH(PPA3BYK, YIBTPa3BYK.

CratucTuueckuii ¥ TEPMOAMHAMUYECKUNA METOIbl HCCIEAOBAHUS CHUCTEMbI MHOTHX
Ocnogubie nonoxxerust MKT cTtpoenust BeriecTsa.

[TonsiTue mounst BemecTBa. KonnuectBo Bemectsa. MossipHast Mmacca, Macca OJHOM 4YaCTULIBI.
Wneanbheliii ra3. OcuoBHoe ypaBHenue MKT naeansHoro rasa.

YpaBHEHHE COCTOSHMS UAECATBLHOIO rasa. M3omnpoueccsl.

3axoH MakcBeslia 0 pacipeieIeHMH MOJIEKYJ HJI€aIbHOIO I'a3a MO CKOPOCTSIM.
bapomerpuueckas ¢opmyna. Pacnpenenenue bonpimana.

Hudodysus. 3akon Ouka. Kosdhdunuent nuddysun.

TermmonpoBoaHOCTE. 3akoH Pypbe. KoadduimeHT TemnonpoBoHOCTH.

BsizkocTh. YpaBuenue Herotona. Koaddumuent Bs3kocTH.

[lepBoe Hauano TepmoauHaMUKU. BHyTpeHHss sHeprus. Pabora B TepMOIMHAMUKE.

TenmoeMkocTh ra3oB. YpaBHeHue Maliepa.

46

qacCTHuIl.



36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

~N N D kA WD =

UYucno creneneit cBo0oabl. 3akoH boibliMana 0 paBHOMEPHOM paclpeeIeHUH SHEPTUH IO CTENEHIM
CBOOO/IBI.

[IpuMeHeHne nepBoro Hayana TEpMOAMHAMUKH K U30IIPOLIECCAM.

Anmmabatnyeckuit mporiecc. YpasHernue [lyaccona.

OObpaTtumbie U HeOOpaTUMBIE MPOLIECChl. DHTponUa. Bropoe Hauano TepMoAMHAMUKH.

Tennossle aqeuratenu. Hukn Kapno. KITJ[ rennoBoit mammnsl. OXxpaHa oKpy:Karouiei cpeibl.
PeanbHble rasel. YpaBHenne Ban-nep-Baanbsca. M30TepMmbl peanbHOTo rasa.

BHyTpeHnHss sHeprus peanbHoro raza. Cxukenue ra3o. Dddext xoymnst — Tomcona.

SBneHuss Ha rpaHMIe XKUIKOCTh M TBepaoe Teno. KpaeBoil yron cmauuBaHus. lloBepxHocTHOE
HaTshkeHue. [10BepXHOCTHO-aKTHBHbBIE BEILIECTBA.

Ucnapenue, masnenue, cyonumanus. Jluarpamma coctostuusi. TpoitHast Touka.

JlaBieHue 1o N30THYTOW MOBEPXHOCTHIO KUAKOCTH. KanuiusipHele sSBICHUS.

TBepasie Tena. AMopdHblie u kpuctamuueckue tena. [lonuMepsl U okpysKarolas cpesa.

Tunbl KPUCTAIIMYECKUX TBEPABIX TEll.

JledekTol B kpucTaiax.

TeroemMkocTh TBepAbIX TeM. 3akoH [romonra u [ltu.

@da30Bble MEPEXO0/bl MEX]Yy arperaTHbIMU COCTOSIHUSMM BellecTBa. Pa3oBbie Nepexoabl NEPBOro U

BTOPOTO POJa.

6.2.2. Bonpochbl Ha hk3aMeH (koHTpoaupyembie komneTenmnu OIIK-2.1, OIIK-5.3)

3 cemecmp

3aKOH COXpaHEeHHMsI JEKTPUUECKOTOo 3apsiia. 3akoH KynoHa.

HamnpsbxennocTs anextpuueckoro nodjst. [punmun cyneproszunuu. [lone numosns.

[ToTok m mUpKyJIANMA 3JIeKTpocTaTndeckoro noist. Teopema [aycca.

[Ipumenenue Teopemsl ['aycca K pacyeTy AJIEKTPOCTaTUYECKUX T0JIeH B BaKyyMe

PaboTa snekrpocraTudeckoro mosis. [ToTeHIuanm u ero cBs3b C HANPSHKEHHOCTHIO.

[IpoBOIHUKY U AMAIIEKTPUKH B AJIEKTpocTaTnyeckoM mosie. Konnencaropsl. EMKOCTh KOHIEHCATOPOB.
DHeprusi B3aUMOJICHCTBUSI  AJICKTPUUYECKUX  3apsiIoB. DHEPrusi YEIWHEHHOTO TPOBOJHUKA,
KOH/JIEHCATOPA, IEKTPUICCKOTO TOJIA.

Onekrpuyeckuii Tok. Cuna Toka. CtoponHue cuibl. DJIC. 3akon Oma s ydyacTka Lenu U s
3aMKHYTOM IIETIH, COJEPKAIEr0 HUCTOYHHUK TOKA.

3akon Oma u [xoyns-JleHna B MHTErpaibHONW M qU(epeH- MUaabHON hopmax.

ConpoTuBi€HHE TPOBOJHMKOB M  HUX  COCIUMHEHUS. 3aBUCUMOCTh OT  TEMIIEpaTyphl.

CBepXmpoBOIUMOCTb.
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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.
37.
38.
39.
40.
41.
42.

[IpoBouMoOcTh B MeTaiax. TepMO3JIEeKTPOHHAS SMUCCHUSA. DIIEKTPOBAKYYMHBIN JUO/I.

[IpaBuna Kupxroda. PaBHOBECHBII MOCT YHHCTOHA.

[IpoBogumocts B monymnpoBogHukax. CoOCTBEHHass W IpUMECHas 1 POBOJUMOCTb.
[TonmynpoBOIHUKOBBIN THOA.

Toxu B razax. CaMOCTOSITENIbHBIE U HECAMOCTOSITENIbHBIE TA30BbIE PA3PSIIbIL.

Onekrponus. [IpoBoauMocTs B anekTponuTax. 3akoH Papanes.

Marnuthnoe nosne. 3akon buo-Casapa-Jlamnaca.

B3aumoneiicTBue napamienbHbIX TOKOB. 3aKOH Amiepa.

JIBrKeHue 3apsyKeHHbBIX YacTUll B MarHuTHOM nosie. Cuita Jlopenua.

OnekrpomaruuTHas uHAykuus. 3akoH ®apanes. [Ipasuio Jlenna.

[ToTok BekTOpa MarHUTHOW MHAYKIIMH uepe3 S.

TeopeMa 0 HUPKYJISALUU BEKTOPAa MArHUTHOW MHIYKLIAH.

Maruetukuio J{ua-, mapa-, heppomarueruku. ['unoreza Amnepa.

NuaykTuBHOCTE. DHEeprus MmaruutHoro nouya. Camounaykuus. Tpanchopmarop.

[lepemennsblit Tok. 3akoH OMa i IEPEMEHHOTO TOKA.

PeaktuBHOE conporusienne. MomHocTs B Llenu nepeMeHHoro Toka.

KoneGatenbHblil koHTyp. CBOOOIHBIE TapMOHHUECKHE KosieOaHus B KOHType. Popmyna Tomcona.
KoneGaTenbHbIil KOHTYp ¢ aKTUBHBIM COMIPOTUBJICHHEM. 3aTyXaolue KouieOaHusl.

BreinyxneHHbIe KoJieOaHus. SIBJICHHE AIEKTPUISCKOTO pe30HaHCA.

OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

Ontuueckue npudopsl. Jlnnza. ®opmyna Tonkoit nuH3bl. [locTpoeHne n300pakeHN B TOHKOM JTMH3E.
®oromerpusi. OCHOBHBIE (POTOMETPUUECKHIE BETUUHHBI.

WuTepdepenius cBera. YciioBusS MakCUMyMa W MUHUMyMa uUHTepdepeHuuH cBeta. [Ipumenenue

UHTEp(EpeHIINH.

MeToabl 0JIy4eHHUs! KOT€PEHTHBIX CBETOBBIX BOJIH.

Nurepdepenmus cBeta B TOHKUX mieHKax. [lonockl paBHOro HaKIIOHA.

WuTepdepenius ceeta B TOHKUX miieHKax. [lonockl paBHoM ToamuHbl (Koiapua HeroToHa)

Pacuer nnTepepeHIMOHHOM KAPTHHBI OT IBYX HCTOUHUKOB.

Hudpakums ceeta. [Ipunnun [roiirenca - ®penens. Metona 30u Openens.

Hudpakius OpenHens Ha KPYTJIOM OTBEPCTHH U HEMPO3PAYHOM JIHCKE.

Hudpaxmus ceera. Audpakuus Opaynrodepa Ha oxHoi menn. AudpaknponHas pemeTka
Hudpakmus vHa kpuctaymax. @opmyna Bynsda — bparros.

Jucnepcus cBeta. DIEKTPOHHAS TEOPUS JUCTIEPCHUHU.

Z[I/ICHepCI/IH cBeTa. Buspl CIICKTPOB U3JIYUCHUA. KadecTBeHHBIH 1 KOJIMYECTBSHHBINA aHAJIN3.
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43. TlornouieHue cBeta. 3akoH byrepa. CeKTpbl U3JIyueHHs U MOTJIOIIEHUs] KaK METOJ OTpaXkaTeabHOMN
CIOCOOHOCTH IOYB, IMArHOCTHKA 3arPsA3HEHHBIX HE(PTHIO MOYB.

44. Tlonspuzanusa ceeta. Buasl nomsipuzanuu. 3akoH Maitoca.

45. Ilonspuzanust cBera IMpPU OTPAXKEHUU M TNPEIOMIIEHHMM Ha TPAHUIE ABYX IUAJIEKTPUKOB. 3aKOH
bprocrepa.

46. SBnenue nBOMHOrO dydenpenomiaeHus. [IpuOopsl 1ist moryueHus:, HOAspPU30BaHHOIO CBETA.

47. OnTuuecku akTHBHbIE BellecTBa. CaxapuMeTpsl.

48. HMckyccTBeHHas onTryeckas anuzorpomnus. Dpdext Keppa.

49. XapaKTepUCTHUKU TEIJIOBOTO H3JIyUeHHUS.

50. 3akon Kupxroda. 3akonsr Ctedana — bonpimana u cmemenns Buna.

51. ®opmynst Panes — JIxunca, Buna u I1nanka.

52. 3akonsl porodrddexra. YpapHenue DitamreiiHa s porodddexra. [Ipumenenue Gpororddexra.

53. Macca u umnyibc Gorona. JlaBieHue cBera.

54. Dddexr Komnrona.

55. 3aKOHOMEpPHOCTH B aTOMHBIX clieKTpax. JInHelyaTblii CIEKTp aToMa BOAOPO/A.

56. Crpoenue aroma. OnbiTel Pesepdopa mo paccesHuto aabda - YaCTHIL.

57. Hocrtynatel bopa. DKcrnepuMeHTaIbHOE J10Ka3aTeNbCTBO TUCKPETHOCTH IHEPreTHUECKUX YPOBHEH
aTtoma (oneITel @panka u ['epua).

58. DnemMeHTapHas Teopusi aToMa Bojiopoja 1o bopy.

59. T'mnore3a ne-bpoiinsg. BosnHoBble cBolicTBa BemiecTBa. COOTHOILIEHUE HEOINPEAEICHHOCTEH s

KOOPJMHAT U UMITYJIbCOB.

60. BonnoBas yHkus u ee cratuctuueckuid cmbicit. O0uiee ypaBHenue lpeaunrepa.

61. Cnun snexrpona. KBantossie uncna. [Ipunnun [laynu.

62. Ilepuonnueckas cucrema snementoB .M. Menneneesa.

63. Ilpupoga XMUMHYECKOU CBSI3U B MOJIEKYJIaX.

64. CnioHTaHHOE U BBIHYKICHHOE U3iaydeHue. Jlazepsl.

65. Pa3mep, cocTaB u 3apsii aTOMHOTO sizipa.

66. JledexT Macchl ¥ SHEPTHs CBS3H sAep. SIepHbIe CHUIIBI U UX CBOWMCTBA.

67. KoHTponb pajMOAaKTHBHOTO 3arpsi3HEHHs OKpyskaromeid cpeabl. [Ipobinema  nMKBUAaLuu
PalMOAKTUBHBIX OTXO/0B.

68. 3akoH pagnoakTUBHOTO pactaja. [IpaBuna cmemeHus.

69. SnepHble peakIuu U UX OCHOBHBIC THIIHI.

70. SlmepHble peakiuu Mo ACHCTBUEM HEUTPOHOB. LlenmHas peakius aeneHus.
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7. Memoouueckue mamepuainsl, onpeoenaroujue npoyeoypsl OUeHUAHUA 3HAHUIL, YMEHUTL,
HABbIK06 U (Ul) Onvima 0esamesibHOCHmuU
MaxkcumanpHas cymma (100 ©OamioB), HaOupaemas CTYACHTOM TIO JTUCIUIUIMHE BKIIIOYACT JIBE
COCTaBJISIIOLIHE:

nepeas cocmasiawouias — OIEHKA PEryJspHOCTH, CBOEBPEMEHHOCTH M KadyeCTBa BBITIOJHEHUS
CTYJIEHTOM yueOHOW paboThl MO M3YYEHUIO AUCHMILIUHBI B TEYCHHE MEPHOJa MU3YyYEHUS TUCIUILIAHBI
(cemecTpa, WM HECKOJNBKHX ceMmecTpoB) (cymma — He Oonee 70 OamnoB). bamisl, XapakTepusyoomue
YCIIEBAEMOCTh CTYyJIGHTA IO JUCIUIUIMHE, HAOUpPAIOTCS WM B TEYCHHE BCErO Iepuojia OOyYCHHS 3a
M3YYEHHE OTJICIbHBIX TEM U BBIMOJIHEHUE OTJEIbHBIX BHIOB padoOT.

emopas cocmasnAwas — OIEHKAa 3HAHUN CTyJEHTa MO pe3ylbTaraM IPOMEKYTOYHOM
arrecranuu (e 6onee 30 —6amoB).

KputeprueM oneHKH ypoBHSI ¢(DOPMHPOBAHHOCTH KOMIIETCHIIMIA B paMKax Y4eOHOH IUCITUTUTHHBI
«Duzuka» Bo Il cemectpe sBisiercs 3auem (0o 30 d6annos).
3aueT mody4aroT oOydyarouiuecsi, KOTOpble OPUEHTUPYIOTCS B MaTepualie, OTBE4YaroT 0e3 3aTpy/HEHUH,
JIOITyCKAIOT HE3HAYMTEIILHOE KOJIMYECTBO OMMOOK. BhImomHeHO He MeHee 2/3 Bceil paboThl M PEIIeHO
55% 3anau.

Kputepuem olieHku ypoBHSI C(POPMUPOBAHHOCTH KOMIETEHIIMM B paMKax yueOHOW AMCHUILIMHBI
«Duzuka» B Il cemectpe sBusercs sxkzamen.

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTNUECKOE COJIEpPKaHUE Kypca OCBOEHO
MOJTHOCTBIO, 03 TPOOEIIOB, HEOOXOIMMBIE MPAKTUICCKUE HABBIKK PAOOTHI C OCBOCHHBIM MaTEPHAIIOM
chopmupoBanbl. Bee npenycMoTpeHHbIE TPOrpaMMOit 00ydeH s y4eOHbIE 3a/1aHuUs BBITIOJIHEHBI,
KayeCTBO UX BBINOJIHEHHUS OLICHEHO YHCIOM 0alljioB, OJIM3KUM K MakcuMaibHOMY. Ha sk3ameHe cTyneHT
JNEMOHCTPUPYET IITyOOKHe 3HAHUS MPEAYCMOTPEHHOTO MPOrpaMMOii MaTepuaia, yMeeT YeTKO,
JTAKOHUYHO M JIOTUYECKH MOCIEA0BATEIbHO OTBEYATh Ha TIOCTABJICHHBIEC BOIIPOCHI.

Ouenka «xopouio» —om 81 0o 90 6annee — TeOPETUUECKOE COJIEP)KAHUE Kypca OCBOEHO,
HEOOXO0IUMbIE MPAKTUUECKHE HABBIKU PaOOTHI CPOPMUPOBAHBI, BHITIOJTHEHHBIC YUEOHbIE 3aJaHUS
coJiepKaT He3HAYUTEIbHbIC OIMOKU. Ha sx3amMeHe CTy/IeHT AEMOHCTPUPYET TBEPI0€ 3HAHUS OCHOBHOTO
(mporpaMMHOI0) MaTepuasia, yMeeT YeTKO, TPaMOTHO, 0€3 CyIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBIIEHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6annoe — TeopeTUYeCcKoe colepKaHUE Kypca
OCBOCHO HE IIOJIHOCTHIO, HEOOXOJHMMBIC TPAKTUYCCKUE HABBIKM Pa0OThI CPOPMHUPOBAHBI YACTHYHO,
BBHITIOJTHEHHBIE Y4YeOHBIC 3aJaHusl coiepkar rpyObie ommOku. Ha sk3aMeHe CTYISHT IEMOHCTPHPYET
3HaHHWE TOJBKO OCHOBHOIO MaTepuana, OTBETHl COJAEpkKAT HETOYHOCTH, clabo apryMEeHTHPOBAHBI,

HapylI€Ha NOoCJICA0BATCIbHOCTD U3JIOKCHUA MaTCpUajla
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Ouenka «neyooenemeopumenvrno» — om 36 0o 60 6an1108 — TEOPETUUECKOE COJIEPKAHUE Kypca
HE OCBOEHO, HEOOXOMMbIE MPAKTHUECKUE HABBIKM PabOThI HE C(HOPMHUPOBAHBI, BHINOJIHEHHbBIE YUeOHBIE
3aJlaHus COZEp KaT rpyOble OMMOKH, TOTIOJHUTENbHAsT CaMOCTOsATEIbHAS paboTa HaJl MaTeprualioM Kypca
HE TPHUBEIET K CYIIECTBEHHOMY IOBBIIICHHWIO KAa4eCTBA BBIMOJHEHUs y4eOHbIX 3amanuii. Ha sk3amene
CTYJICHT JAEMOHCTPUPYET HE3HAaHWE 3HAUUTENBHONM YacTH MPOTrpaMMHOIO MaTepHalia, CyIIeCTBEHHBIC
OMOKM B OTBETaX Ha BOMPOCHI, HEYMEHHUE OPUEHTHPOBATHCS B MaTepuaje, HE3HaHHE OCHOBHBIX
MOHSATUN JUCIUTIITUHBI.
OIIK-5.3

TunoBwle 3amanus, oOecneunBaromue ¢opmupoBanne kommereHmu OIIK-2.1,

MIPEICTABIICHBI B TAOIHIIE 3.

Taonuya 3. Pezynomamaul 0céoenus yuedHoil OUuCYUnIUHbL, ROOIeHcaujue nposepKe

Pe3ynomamut 06yuenusn

OcHoenble nokazamenu OUECHKU

Buo ouenounozo mamepuana,
obecneuugarowue hopmuposanue

TpO(heCCUOHANBHON IEATEIILHOCTH

UX BOSHUKHOBEHUS H
B3aUMOCBSI3H;

- OCHOBHBIC (PU3HUYECKUE 3aKOHBI,
JIeXKAIUE B OCHOBE COBPEMEHHOU
TEXHUKHU U TEXHOJIOTUH;

(komnemenyuu) pe3ynbmamos obyuenus KoMnemenuuii
OIIK-2.1 — 3HatTh | 3Hamb COBPEMEHHBIE TunoBele OLIEHOYHBIE MATEPUAIIbI
MaTeMaTHYECKHE, ¢dusnueckue, | IpeACTaBICHUS O IPUPOAE JUIsl YCTHOTO KOJJIOKBUYMa
pr3uKO-xMMHUYECKHEe, XWMHYECKHE | OCHOBHBIX (DM3WYECKUX SBICHHUU, | (pasdenvi 6.1.1)
METOABl AN pPEHIeHWs  3aaad | O MPHYMHAX TUTIOBBIC OLIEHOYHBIC MaTEPUANbI K

3a4ery (pazoden 6.2.1)
THITOBBIC OIICHOYHbIC MaTePHAIIbI K
3K3aMeHy (pazoen 6.2.2)

- CcBA3b (UBMKKH C JIPYTUMH

HayKamMH, poib  (pusnueckux

3aKOHOMEPHOCTEN

Ymemn: TunoBele OLIEHOYHbIE MATEPUAIIbI

- opmynHupoBaTH OCHOBHBIE
(hm3UYECKUE 3aKOHBI;

- IPUMEHSITh AJIs1 ONUCAHUS
SIBJICHUH M3BECTHBIE (PU3NUECKHE
MO/JIEINH;

- IPUMEHSITh 3HAHHUS O
(hM3ryecKuX CBOMCTBaX OOBEKTOB
U SIBJICHUI B IIPAKTUYECKOU
JeSITEebHOCTH;

- MCTOJIb30BaTh 3aKOHBI (PU3UKH
JUISL peLieHMs] IPUKIIaJHbIX 3a1a4;
- aHATM3UPOBATH PE3yIbTATHI
9KCIICPUMEHTA, OLICHUBATh
MOTPEIIHOCTH U3MEPEHUN

JUIS YCTHOTO KOJJIOKBHYyMa
(pazoenwvt 6.1.1)

TUTIOBBIC TECTOBBIC 33/TaHUS
(pazoen 6.1.3.)

Baaoemw:

- HaBbIKaMH OIIMCaHHs OCHOBHBIX
(hm3nYecKuX SBJICHUN;

- HaBBIKAMH PEILEHHS THIIOBBIX
(hu3nuecKux 3a1au

TunoBbIe OIIEHOYHBIE MATEPUAIIBI
JUIsl YCTHOTO KOJJIOKBHYyMa
(pazoenwvt 6.1.1)

THITOBBIE TECTOBBIE 33aHHS
(pazoen 6.1.3.)

OIIK-5.3 — BpITh CHOCOOHBIM
00pabaTeIBaTh u
HMHTEPIPETUPOBATH

OKCIICPUMCHTAJIbHBIC TAHHBIC

3namp:
-OCHOBHBIE METOABI 00paboTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX

Tunosbie OLICHOYHBIC MaTCpUaJibl
JUISL YCTHOTO KOJJIOKBHYyMa
(pazoenvt 6.1.1u 6.1.3);
OHeHO‘-IHBIe Marcpualbl 14
BEITIOJTHEHHUE J1a00PAaTOPHBIX pabdoT
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(Ha3Banue padot) (paszoen 4.3)

Ymemn: TunoBele OLIEHOYHbIE MATEPUAIIbI
-aHAJIM3UPOBATh PE3YJIbTAThI U1l YCTHOTO KOJJIOKBUYMa
(hu3NUECKUX IKCIIEPUMEHTOB (pazoenvt 6.1.1n 6.1.3);

OmueHOYHBIE MaTEePHAITBI IS
BBITTOJTHEHUE JTA00PATOPHBIX PaboT
(Ha3Banue padot) (paszoden 4.3)

Bnaoemy: TunoBble OIICHOYHBIE MaTepUAITBI
-COBPEMEHHBIMH (PU3MUECKUMH JUISL yCTHOTO KOJUTOKBHYMa
METOJAaMHU HCCIIEIOBAHUI (pazoenvt 6.1.1u 6.1.3);
Pa3NUYHBIX MaTEePUAIIOB, OrneHoYHbBIE MaTepUabl ISl
puOOPOB U YCTPOHCTB BBITIOJTHEHUE JTA00PATOPHBIX PaboOT

(mazBaHme padoT) (pazoden 4.3)

TakuM 00pa3zoM, BBIIOJIHEHHWE TUIOBBIX 3aJaHHM, MpEACTaBIECHHBIX B pazgene 6 «OleHOuYHbIe
MaTepuasbl IS TEKYIIEro M pPyOEKHOTO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOH aTTecTalun
MO3BOJIAT 00ECTICUUTh:

» 3HaHWS MAaTeMaTUYeCKUX, QU3NYCCKUX, (DU3UKO-XUMHUYCCKHX, XUMHUYCCKUX METOJIOB JIJIs
peuienus 3aaau npodeccuoHanbHoil nearenproctu (OIIK-2.1);

» CnocoOHOCTh 00pabaThIBaTh U HHTEPIPETUPOBATH IKCIIepUMeHTaIbHbIC AaHHbIe (OITK-5.3).
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8. Yueono-memoouueckoe obecneuenue oucyunaunvt (M0o0yns)

8.1 Ocnosenaa numepamypa
Tpodumona T.U. Kypc ¢usuxu. U3n-so «Axagemusi». 2012 r. 19-uzn. 560 crp. ISBN: 978-5-7695-
9433-5.
Martyce, E. II. Kpatkuii kypc obmieit ¢usuku [DnekTpoHHbIH pecypc]: yueOnoe mocobue / E. II.
Matyc. — DIeKkTpoH. TeKCTOBbIe JnaHHble. — HoBocubupck : HoBocubupckuii rocyaapcTBeHHBII
apXUTEKTYpHO-CcTpouTeNbHbIN yHUBepcuteT (Cubctpun), 96C ACB, 2015. — 146 c. — 978-5-7795-
0720-2. — Pexxum nmoctymna: http://www.iprbookshop.ru/68890.html
Kpatkuit kypce obuieit ¢pusuku [DnekrponHslil pecypce] : yauedbnoe nocodbue / . A. Crapoctuna, E. B.
Bbypnosa, O. 1. Konapateesa [u np.] ; nox pex. JI. I'. [lleBuyk. — DIeKTPOH. TEKCTOBBIE TaAHHBIE. —
Kazanp : Kazanckuii HallMOHAJIBHBIN HCCIIEIOBATEIBCKUM TEXHOJOTUUECKU yHuBepcuret, 2014, —

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

8.2 /lononnumenvnan numepamypa
Tpodpumona T.U. Kpatkmii kypc ¢GU3MKK C MpUMepaMH pelIeHus 3aaad. YdeOHoe mocobume. M.
«KHOPVYC». 2007.
Obmas ¢usuka (Mexanuka). Bompocsl U 3amaHusi [Jid MPOBEICHUS PEUTHHIOBBIX M CEMHHAPCKUX
3aHATHH (yueOHo-MmeT.n31.) Temykyes .M., lununosa A.X., Ille63yxoBa M.A. KBI'Y, Hanpuuk,
2003.
Oo6mas ¢usnka (MonekyyspHas ¢u3uka). Bormpockl m 3amaHus JUIsl MPOBEICHUS PEUTHHTOBBIX U
ceMHUHapCKuX 3aHATUul (yuebno-met.u3a.) TemykyeB .M., llununosa A.X., llle6zyxoBa M.A. KbI'Y,
Hanpuuk, 2005.
O6mas ¢usuka (Mexanuka. MounekymnsapHas ¢usuka). Bompockl w 3amaHust i TPOBEICHUS
PEUTHHTOBBIX M CEMHHAPCKUX 3aHATHH (yueOHo-meT.m3n.) TemykyeB W.M., HununoBa A.X.,
[le63yxoBa M.A. KBI'Y, Hanbuuk, 2005.
OOwiast Gpusmnka. DIEKTPUYECTBO U MarHeTU3M. DJIEKTPOMAarHUTHbIe KojeOaHus 1 BoiHbl.// TemykyeB
.M., Hunurosa A.X., llle63yxoBa M.A., Tiayrmosa M.M. KbI'Y, Hanpumk, 2011.
2. «O6mas ¢usuka. OnTuka. DIEMEHTHI aTOMHOW U siAepHON (pu3ukm» // AnekoBa A.M., LlunuHoBoA
A.X. KBI'Y, Hanpumk, 2012.
Ontuka. AToMHas u snaepHas ¢usuka. OOmas ¢usuka. Jlaboparopusiii npaktukym. Asuzos M.K.
Tnynosa M.M. l{ununosa A.X. KbI'Y, Hanpuuk, 2005.
Oo6mas ¢usuka. Jlabopatopusii npaktukyM. Asn3oBU.K. Kymaxo A.M. u np. KbBI'Y, Hanpuuk,
2006.
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8.3 Unmepnem-pecypcoi
1. baza gannbix Sciencelndex (PMHLI) - HanmonansHas MHPOPMAIIMOHHO-aHATTUTHYECKAs CUCTEMA!
http://elibrary.ru
2. bubmoteka KBI'V: http://lib.kbsu.ru/site/

3. CnpaBouHo-uHpopMaimonnas cuctema «['apant»: http://www.garant.ru/products/ipo/portal/

4. CnpaBoyHO-UH(POPMAIMOHHAS cucreMa «KoHcynpTanT TUTIOC) : https://cons-
plus.ru/spravochno pravovaya_ sistema/

5. DJEKTPOHHBIN KaTaJOT pOCCUUCKHX auccepTanuii: http:/www.disserr.ru/index.html

6. DOnextpono-6ubanoreynas cucrtema «IPRbooksy: http://www.iprbookshop.ru

7. DnextpoHo-6ubianoreynas cuctema «KoHcynbTanT crygenTay: http://www.studentlibrary.ru

8.4 Memoouueckue ykazanus K 1a60pamopHvim 3aHAMUAM
JlaboparopHblie pabOTHI TOIKHBI IIPOBOIUTHCS C OJHOM MOATPYIIION CTYJACHTOB. DTH 3aHATHUS TOJKHBI
3aKpEeIUTh 3HAHUS TI0 TEOPETUIECKOMY KypCy (DM3HKH U BBIPA00OTATh HABBIKU OOpAIIEHNs] C OCHOBHBIMHU
U3MEPHUTEIIBHBIMU IPUOOPAMHU, @ TAK)KE O3HAKOMUTH CTYJICHTOB C IIPUEMAMHU M METOJIAMH TIPOBEICHUS
(U3MYECKOTO IKCIICPUMEHTA U 00PaOOTKH MOTYUYCHHBIX IKCIIEPUMEHTAIBHBIX PE3YJILTATOB.
C uenpro noxydeHust ”HGopMauu 00 yCBOCHUH yU4eOHOTO MaTepualia i CTUMYJIMPOBAHHUS
CaMOCTOSATENILHON pabOoThI CTYICHTOB JIOJDKEH MPOBOAUTHCS TEKYIINH KOHTPOJIb 3HAHUN B CIEIYIOIINX
bopmax
- KOHTPOJIbHBIE PaOOTHI,
- OTYETHI TIPH BHINOJHEHUH JTa00OPAaTOPHBIX padoT.
Otyetsl 1O JTaGOpaTOpHBIM paboTaM MOTYT MPOBOIUTHCS KaK B YCTHOH (JOpPME, TaK U C UCTIOIB30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA, HIMEIOIIUXCS Ha Kadeape.
K sK3ameHy J0MmyCKarTCsl CTYICHTBI, CIABIINE OTYETHI 110 JIJA0OPATOPHBIM paboTaM U BBITIOJHUBILUE
KOHTPOJIbHBIE pabOTHI, IPEIYCMOTPEHHBIE Y4EOHBIM IUIAHOM JIAHHOTO CEMEeCTpa.

CryzneHT 00s13aH coOmoaTh Y4eOHYI0 TUCHUIUIMHY, B IOHSATHE KOTOPOI BXOIHT

- BBINIOJIHCHHE TIPABJI BHYTPSHHETO PACHIOPSIIKA YHHBEPCUTETA;

- aKTHBHAs paboTa Ha 3aHSITHUSX;

- CBOEBPEMEHHOE BBITIOJHEHHE U 3alMTa BCEX 3aIUIAHMPOBAHHBIX J1aOOpaTOPHBIX PadoT;

CryzneHT 00s3aH mpuidTH Ha Ja0OpaTOpHBIC 3aHATHA O€3 ON03/aHMs, UMETh NpU cede TeTpalb II0
nabopaTopHbIM paboTaMm, B KOTOPOW MMEETCs OMHMCcaHue JabopaTOpHOM padOoThI, KOTOPYHO OH OyAer
BBINOJHATE. Heo0X01MMo 3HaTh Ha3BaHKHE PAOOTHI, IIEPEUUCIUTH TIPUOOPHI U TIPUHAIICKHOCTH, TEOPUIO,
HOPSIIOK BBIMOJIHEHUST PaOOTHI, GOPMYJIBI MO KOTOPHIM MPOM3BOAUTCS pacyeT MCKOMOW BEIWYMHBI, a

TAaKXXC MCTOAUKY OLCHKH IMOTPCHIHOCTH HU3MCEPCHUA. Ilocne BBITONTHEHUS pa6OTI>I H606XO,Z[I/IMO
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IMPOU3BCCTHU 3allIUTY na6opaTopH0171 pa6OTH, TO €CTb OTBCTHUTHb HAa KOHTPOJIbHBLIC BOIIPOCHI, IIPUBCACHHLIC

B OIIUCAHHUM.

8.5 Memoouueckue yxazanusa K 1eKYUOHHBIM U RPAKMUYECKUM 3AHAMUAM.

Bce BubI yueOHBIX 3aHATUHN JOJDKHBI 00€CTIEYBATh Y CTYIEHTOB (POPMHUPOBAHUE THUATCKTUKO-
MaTepUaINCTUUYECKOTO MUPOBO33PEHUS, TOKA3bIBATh OPTAHUYECKYIO CBA3b MEXKAY Pa3IudHbIMU
paszzienamu Kypca GU3UKH, a TAKKe 3HAYUMOCTh (PU3UKH JIJISl YCTIEITHOTO YCBOCHUS OOIINX
po(heCCHOHANIBHBIX U CHELUAIbHBIX AUCLHUIUINH.

Ha nexuusix uznaraercs OCHOBHOM TEOPETUUECKUI MaTepual, ONPeaeIoIi coaepKaHue Kypca
¢bu3nKH, ¢ paccMOTpeHHEeM Hanbosiee BaKHBIX MPOSBICHUA U MTPUMEHEHUN (U3UYECKUX SIBICHUN U
3aKOHOB, KOTOPbIE BaXKHBI B MPO(ECCHOHAIBHON JAESITEIBHOCTH BRIITyCKHHKA. V310KeHne MaTepraa
JIOJDKHO OBITH CTPOTO HayYHBIM, C UCIIOJb30BAaHUEM COOTBETCTBYIOIIEIO MaTEMAaTHYECKOI'0 anmnapara.
Teopernueckuii MaTepua TOMOIHICTCS U 3aKPEILISETCS HAa MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHUSIX.

[IpakTruueckue 3aHATUA CIEAYET MPOBOAUTH MOCIIE U3YUEHHUS] TEOPETUYECKOI0 MaTepuaa 1o
COOTBETCTBYIOIIEH Teme. Ha 3THX 3aHATHSIX CTYACHTHI JOJDKHBI IPUOOPECTH HABBIKU PEIICHUS
bu3nUecKuX 3a/1a4, UCTIONIB3Ys IPU 3TOM OCHOBHBIC (PH3UYECKUE 3aKOHOMEPHOCTH M COOTBETCTBYIOIIUI
MaTeMaTHuecKuii anmnapat. Ha mpaktudeckux 3aHsITHIX HE00X0AuMO o0paliaTh BHUMaHUE Ha YMEHHE
CTYJCHTOB JIeJIaTh MPUOIMKEHHBIE BHIYUCIICHUS U HABBIKUA YCTHOTO cueTa. Pelienue 3aa4, Kak npaBuio,

H€06XO[[I/IMO JOBOAUTH JO YHCIIA.

9. Mamepuanvhno-mexnuueckoe odecneuenue OUCYUNIUHDL

JIeKIMOHHBIN Kypc 1Mo qucuuiuinHe «Du3nka» MpOBOIUTCS B CIICIUATU3UPOBAHHON JICKIIMOHHOMN
ayJTUTOPUN  OOOPYJIOBAHHOW TIPOCKTOPOM, HOYTOYKOM C 3allMCAHHBIMH Ha HETr0 OO0YyYarolIMMH
nporpamMmmamu 1o usuke. B aymuropun umerorest 70 moca09HbIX MECT.

JlaGopaTopHbie 3aHSATHS TPOBOISTCS B CHCIHMAIM3HUPOBAHHBIX J1a0OpATOPHUSX OCHAIICHHBIX
HECKOJIbKUMH JICCATKaMU JIAOOPAaTOPHBIX PadOT, OXBATHIBAIOIIUX BCE pasjenbl oomier ¢pusnku. [To Bcem
paszzesnaM UMEIOTCS JIabopaTOpHBIE MPAKTUKYMBI, T/Ie OTPAKEHO COJACpKAHKE, KpaTKasi TCOPHs, TOPSIOK
BBITIOJTHEHMSI paOOThI, KOHTPOJIBHBIE BOMPOCHL. [IpakTUdeckue 3aHsITHS TMPOBOISTCS B AyAHTOPHH
OCHAIIIEHHOW MHTEPAKTUBHOM JTOCKOH, UMEETCsl JOCTATOUHOE KOJIMYECTBO 33JAYHUKOB M YUCOHHUKOB.

JIisi CTYZCHTOB C OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI CO3/IaHbI CICIMATIbHBIC YCIOBUS IS
MOJlydeHUss 0o0pazoBaHus. B  mensx JOCTYIMHOCTH TOJYYCHHS BBICIIETO  0Opa3oBaHUS  II0
00pa30BaTEeIbHBIM MPOrPaMMaM HHBAIAJIAMHU W JIMLIAMUA C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
YHHUBEPCHUTETOM oOecreunBaeTcs: 1. AJBTEpHATUBHOW Bepcuedl o(QUIMaIbHOTO caiiTa B CETH

«I/IHTepHeT» JJI CJ'Ia6OBI/II[$IH_II/IX; 2. HpI/IcyTCTBI/IC ACCUCTCHTA, OKa3bIBArOIIcro 06yqa101ueMycsl
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HEo0X0uMy0 mnomollb; 3./l MHBAJIMIOB U JIMI C OFPAHUYEHHBIMH BO3MOXKHOCTAMHU 370POBbS 10
CIIyXy — AyOJMpOBaHME BCIyX CIIPAaBOYHOIN MH(OpMAIUK O pacliMCaHUU y4eOHBIX 3aHATHI; obecrieueHue
HA/IJISKAIIMMHU 3BYKOBBIMH CpEICTBaMHU BOCIpou3BeAeHUs nHpopmanuu; 4. [Jis WHBAIMIOB M JIHIl C
OrpaHUYECHHBIMM BO3MOKHOCTSMHM 30POBBS, UMEIOIIUX HAPYLIECHUS OIOPHO-IBHUIaTEIbHOIO ammnapara,
CO3J1aHbl MaTepHUaIbHO-TEXHUYECKHE YCIOBHS OOECIEeUMBAIOIINE BO3MOXKHOCTb OECIpPENnsTCTBEHHOTO
J0CTyna OOy4YarolIuXcsi B yueOHbIE NMOMELICHUs, OOBEKTY NMUTAHUSA, TyaJleTHbIE U JPyrHe NOMEIIEeHUs
YHHMBEPCHUTETa, a TakkKe MpeObIBaHUS B YKAa3aHHBIX TOMEIIEHUSIX (HAJIMYUE PACIIMPEHHBIX JIBEPHBIX

IIPOEMOB, MOPYYHEN U APYTUX NPUCTIOCOOIECHUI).
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JIMCT UBMEHEHMM (JIONNOJTHEHUI)

[puioxkenne 1

B pabouyro mporpammy 1o muctumminHe «Dusnka» 1mo HanpariieHnto noarotosku 18.03.01 — Xumuueckas
texHozorus; [poduns TexHonorus u nepepadoTka MOJIUMEPOB

y4€eOHBIN Toj

Neni/n

uemeHT (myHKT) PII/{

Ilepeyenb BHOCMMBIX
U3MeHeHNH (I0MOJTHEHNH)

IIpumeyanue

" "

O6CY)KI[CH8. U PCKOMCHI0OBaHa Ha 3aCCAaHNH Ka(bel[pbl (1)I/ISI/IKI/I HAaHOCHCTEM IIPOTOKOJI Ne

20 1.

3aBeayrouuii kageapoit
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[puioxkenne 2

KpnTeplm OI€HKH KadyeCTBAa OCBOCHHUA JUCHUITIMHDBI

bannet
N . | Pesymprar .
(peTHHTOBOIA TpeboBanus K ypoBHIO c(hOPMHUPOBAHHOCTH KOMITETECHIINH
OLICHKH) OCBOCHUS
OOyuatomuiicst OCBOMJI 3HaHUS, YMEHUS U HABBIKU, BXOASIINE B COCTAB
KOMIIETCHIIUI
OIIK-1: cmocoOHOCT, W TOTOBHOCTH HCIOJNB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX AUCLMIUIMH B MPO(YECCHOHANBHON AEATEILHOCTH;
OIIK-2: TOTOBHOCTP WCIIONB30BaTh 3HAHUS O COBPEMEHHOH (PH3MYECKOH
3 KapTHHE MHpa, MPOCTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH
atgeHO BEILECTBA I IOHUMAaHHsI OKPY>KarOILLEr0 MUPA U SBJICHUN IPUPOIBI;
(6e3 [1K-16: criocoOGHOCT TIaHMUPOBATh M MPOBOIUTH (PU3NUECKUE W XUMUYECKHE
62-70 fPOCAYPEI OKCIICPUMEHTBI, TPOBOAWUTH 00pabOTKy WX pe3yJbTaTOB M  OLICHUBATh
32?;1;1:) MOTPEIIHOCTH, BBLIBUTATh THIOTE3bl M YCTAHABIUBATH TPAaHHIBI HX
NPUMEHEHUs, NPUMEHATb  METOIbl  MAareMaTHYeCKOro  aHaum3a H
MOJIETNPOBAHHMS, TEOPETUUECKOTO M 3KCIEPUMEHTATIBHOTO UCCIICIOBAHMS
[1K-19: roTOBHOCTH KCIOJIB30BATh 3HAHHUS OCHOBHBIX (DU3UUCCKUX TCOPUH ISl
pelleHuss  BO3HMKAIOIIMX  (U3MYECKUX  3a4ad,  CaMOCTOSTEJILHOIO
nproOpeTeHus] (PU3NYeCKUX 3HAHWHM, JUI TIOHMMaHWS TPUHIUIOB DPabOTHI
npuOOpOB M YCTPOMCTB, B TOM YHMCIEC BBIXOIIIMX 33 MpEIebl
KOMIIETEHTHOCTH KOHKPETHOTO HaTpaBJICHHS
3aureno (c OOyuaromuiicss nposiBisieT kommereHiuu OITK-1, QHK-2V, [IK-16, HK-vl9,
HO HE B MOJHOM O0BEME BXOASALIMX B MX cocTaB AeiicTBuil. O0yuarommiics
36-61 MPOUCAYPO | ket JOMYCTUTh  HEKOTOpBIE  HETOYHOCTH, HerpyOble  OHIMOKH,
I;Iactiigl 3aTpyIHATbCA B H3JIOKECHUM MaTepuaja, HO IPaBWIbHO OTBEYaTh HAa
3a7aBaeMble €My BOIPOCHI.
MeHee 36
ara He 3auteHo | KommereHumu He copMupoBaHb

«3aumeno» BbICTaBIIsAETCA O0y4aromEMycCs, MPOJIEMOHCTPUPOBABIIEMY IOJIHOE, BCECTOPOHHEE,
OCO3HaHHOE, IPAaBUIILHOE 3HAHKE TPOrPaMMHOT0 MaTepualla, ¥ H3JI0KUBIIEMY OTBET JIOTUYHO, TPAMOTHO,
yOeInTenbHO, TOTOBOTO K JaJIbHEHIIEMy MPOo(eCcCHOHAIbHOMY COBEPILICHCTBOBAHHIO.

[Ipu orBete OOy4aOMIMKCS MOXKET JOMYCTHTH HEKOTOpPBIE HETOYHOCTH, HETpyOble OIIMOKH,
3aTPYAHATHCA B CaAMOCTOATCIbHOM H3JIOKCHUN MaTCpUajia, HO IIPaBUJIbHO OTBCYATh HaA 3a/1aBACMbIC MY
BOIIPOCHI, B PE3yJIbTaTe HABOJSIIUX BOIIPOCOB C MOMOIIBIO MPENOAaBaTeNs MCIPABIATH JOMYIICHHBIC
OIIMOKH ¥ HETOYHOCTH.

«He 3aumeno» MOXeT OBITb BBICTABJIECHO OO0ydYaromeMycsi, OOHApyXXHBIIEMY HEIOJIHOE,
HEOCO3HAHHOE 3HAHWE Yy4YeOHO-IPOrPAaMMHOTO MaTepHaia, JIOIyCKaromeMy TIpyOble  OmHOKH,
HECIIOCOOHOMY CaMOCTOSITETIbHO H3JIOKUTh OTBET HA BONPOC, OTBEHYAIOIIEMY HENPABHJIBHO WIH HE
JalolIeMy OTBET Ha 3aJaHHbIC BONPOCHL. J[eMOHCTpHPYEMbIii ypOBEHb 3HAHHI HE MOXET OBITh NMPHU3HAH

JO0CTAaTOYHBIM 1JIA HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH.
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YPOBCHbL OCBOCHHS KOMHeTeHHI/Iﬁ 06yanOH_II/IMI/ICH.

IIpuiaoxenne 3

Kpurtepumu onieHkn kayecTBa 0CBOEHHMSI AMCUMIJIMHBI (IJIS1 IUCHUILIMHBI, 3aBePIIAIONICHCS IK3aMEeHOM)
Onucanue nokasartejeil 1 KpuTepueB OLlEHUBAHUSI KOMIIETEHUMIA HA Pa3IMYHBIX ITaNax ux (popMupoBaHus
OcHOBHbIMH 3TanamMu (OPMHUPOBAHUS KOMIIETEHIIUN MPU M3YYEHUH CTYJIEHTAMHU TUCIHILIMHBI SIBISIOTCA TOCIEN0BaTEbHOE (POPMHUpPOBAHUE
pe3yJIbTaTOB OOYYCHHS 1O JUCHUIUIHHE. Pe3ynbTaT aTTectaliui OOyYaroIIMXCs Ha Pa3IUYHBIX 3Tanax (OPMHUPOBAHHS KOMIICTCHIIMN TOKA3bIBACT

KOMIIETe 10 AUCUHUILINHE (MOYJII0)
HIHH CooTBeTCTBHE YPOBHEH 0CBOEHHE KOMIETEHIIMH IUIAHUPYEMBIM pe3yJIbTaTaM 00y4eHusl U KPUTEPHAM UX OLEeHKH
| IIKAJIa 110 TPAAMIMOHHOI MATHOAJIbHON ccTeMe |
OIIK-2.1 | 3uams coBpeMeHHbIe | He 3HaeT | orcyrcrBue 3HAHUU HEIOJIHbIE 3HAHMS B LEJIOM  YCIEIIHbIC | IOJHOCTBIO
Hpe/ICTaBICHUS 0 pUpoIe pUpoJe OCHOBHBIX | TIPHPOJIC OCHOBHBIX | 3HaHUS 00 OCHOBHBIX | c()OPMHUPOBAHHBIE
OCHOBHBIX (DM3MUYECKHX SBICHHUH, O ¢u3ndecknx  SBIGHUH, O | (U3NYECKUX SABICHHH, O | (PU3NYECKUX SBICHUAX, O | 3HAHUS 00 OCHOBHBIX
MPUYAHAX WX BO3HWKHOBEHHS U TIPUYNHAX uX | IpUYMHAX HX | IpUYUHAX uX | QU3HYECKUX SBICHUSX, O
B3aNMOCBSI3H; OCHOBHBIE BO3HHUKHOBEHHS U | BOSHUKHOBEHHS 7 | BOZHUKHOBCHUS U | IpUYHHAX nx
(u3MuecKkre 3aKOHBI, JISKAIUe B B3aUMOCBSI3M; 00 OCHOBHBIX | B3aHMMOCBS3M; 00 OCHOBHBIX | B3aHMOCBSI3H; 00 | BO3HMKHOBEHHS n
OCHOBE COBPEMCHHOH TEXHHKH H ¢bu3nIecKnx 3aKOHaX, | (U3HYECKUX 3aKOHAX, | OCHOBHBIX (DPM3MUECKHUX | B3aMMOCBSI3H; 00
TEXHOJIOTHH; CBsI3b  (HM3UKH C JeKAIIAX B OCHOBE | JIEXKaIIUX B OCHOBE | 3aKOHaX, JISKAIIUX B | OCHOBHBIX (PH3MIECKUX
JpYTHMHU HayKaMH, poub COBPEMEHHOW TEXHHKH M | COBPEMEHHOM TEXHHKH W | OCHOBE COBPEMEHHOH | 3aKOHaX, JIeKAIIUX B
(u3MUECKUX 3aKOHOMEPHOCTEN TEXHOJIOTUH; 0 CBSI3U | TEXHOJIOTHUH; 0 CBSI3M | TEXHHKH M TEXHOJIOTHH; | OCHOBE COBPEMEHHOM
busuku c JPYTUMH | (U3HKH c IPYTUMHU | O CBsA3M  (UBUKH € | TEXHHUKH M TCXHOJIOTHH;
HayKaMH, 0 posu | HaykamH, 0 ponu | IpyrdMH HaykKaMH, O | O CBSI3U  (U3HMKH C
¢busnyecKkux ¢busmueckux poiu ¢u3nYecKkux | APYrMMH  HayKaMH, O
3aKOHOMEPHOCTEN 3aKOHOMEPHOCTEH 3aKOHOMEPHOCTEH ponun ¢busnueckux
3aKOHOMEPHOCTEH
Ymems: ¢dopmynupoBaTh | He ymeer | oTcyTCTBHE WIM YacTHYHOE | HEIOCTATOYHOE yMEHHE | B LIEJIOM  YCIIEIIHOE | MOJHOCTBIO
OCHOBHBIC  (DM3MUYECKHE 3aKOHBI, yMEHHE (opmynrpoBaTh | (GOPMYyTHpPOBAaTh OCHOBHBIE | YMEHHE TNPHUMEHATH U | c(hOPMHPOBAHHOE
MIPUMEHATH ISl ONMCAHMUs SIBICHUI OCHOBHBIE ¢msnueckne | Quznueckue 3aKOHBI; | (POPMYIHPOBAThH y™meHue (opMyITHpOBATH
W3BECTHBIC (DU3MUECKHE MOJIEIH; 3aKOHBI; TPUMEHITh JUIA | IPUMEHSTh JJIsI ONMCAHWS | OCHOBHBIE (DM3WUECKHE | OCHOBHBIC  (pm3mueckue
MIPUMEHATh 3HaHMUA O (PU3MUCCKUX OTIMCAHUS SIBIICHUH | SIBICHUN W3BECTHBIC | 3aKOHBI; MPUMEHATH AN | 3aKOHBI; IIPUMEHSTH UIS
CBOHCTBaX OOBEKTOB M SBICHHH B N3BECTHBIC ¢msnueckne | Quznueckue MOJIETIH; | OTHCAHUS SBJICHUH | OMHCAaHUA SIBIICHUH
MNPaKTHYECKOM JIeSITENIbHOCTH; MOJICIIH; TIPUMEHSTh 3HAHHUS | IPUMEHSITh 3HAHMS 0 | u3BecTHble (pu3MUECKHe | U3BECTHbIE (HU3MUECKHE
UCIIONIb30BaTh 3aKOHBI (DM3UKH JUTS 0 (Qu3nYecKuxX CBOMCTBaX | (PU3MYECKUX CBOMCTBax | MOJENH; NPUMEHSTD | MOJIEIH; MIPUMEHSTh
pelIeHus]  TPHKJIaIHBIX  33jad; O0ObEKTOB W sIBJICHUI B | OOBEKTOB M sIBJICHMH B | 3HaHUS 0 (U3MUECKHX | 3HAHHMS O (HU3MYECKUX




AHAIM3UPOBATH pe3yIbTaThI MPaKTUYECKOHN MPaKTUYECKOU CBOMCTBaX OOBEKTOB U | CBOMCTBaX OOBEKTOB U
9KCIIEpPUMEHTa, OLICHNUBATh JIeSITEIIEHOCTH; JeATENbHOCTH; SIBIICHUH B | SIBICHUH B
MOTPEITHOCTH U3MEPEHHUH UCTIONB30BATh 3aKOHBI | HCIIOJb30BaTh 3aKOHBI | MPaKTHIECKON MIPaKTHYECKOH
¢bm3ukn s pelueHMs | pU3MKKM AN pENICHUs | NeATeNbHOCTH; JeATeIbHOCTH;
TIPUKITQTHBIX 3a1a4; | MPUKIATHBIX 3a7a4; | UCTIONB30BaTh  3AKOHBI | MCIIOJB30BaTh  3aKOHBI
aHAJIM3UPOBATh PE3YNbTAThl | AaHAIN3UPOBATH PE3YNbTATH | GU3NKK UL  pemieHus | QU3UKK AT PeIIeHHS
9KCIEpUMEHTa, OIICHUBATh | 3KCIIEPUMEHTa, OIEHUBATh | NMPHUKJIATHBIX 3a7a4; | MPUKIIaTHBIX 3ajad4;
MIOTPEIIHOCTH U3MEPEHUI MOTPEIITHOCTH U3MEpPEHHH aHAJIM3UPOBATh aHAIIM3UPOBATh
pe3yIbTaTh pe3yabTaThl
9KCIEpUMEHTAa, SKCIEPUMEHTA,
OILIGHUBATh IMOTPEIIHOCTH | OIEHUBATh IOTPEIIHOCTH
U3MepeHui U3MEpEeHUi
Bnaoems:  HaBBIKAMH OIHCAHUSA He OTCYTCTBHUE HaBBIKOB | HEIOCTaTOYHOE  BJIAQJCHHE | B IIEIOM  YCIEIIHOE | MOJHOCTBHIO
OCHOBHBIX (DM3WYECKUX SBJICHHUH; | BIafceT | BIAJCHUS ONHUCAaHUs | HaBBIKAMU OITUCAaHUsI | yMEHHE onucanus | cOpMUPOBAHHOE
HaBBIKAMHM  PEIICHHS  THIOBBIX OCHOBHBIX (pU3HUECKHUX | OCHOBHBIX (pU3MYECKHUX | OCHOBHBIX (PU3MYECKUX | YMEHHE OITHCHIBATH
(usHUecKuX 3a1aq SBICHUM ¥  HaBBIKAMH | SBICHWH W  HaBBIKAMH | SBICHWH W  PEMICHUS | OCHOBHBIE  (DH3MYECKHUE
pemnieHus TUIOBBIX | PEIICHMS TUIOBBIX 33124 TUTMOBBIX  (U3MYECKHUX | SBICHUS W yMEHHE
¢dusnyeckux 3a1au 3aa4 pemathb TUTIOBBIE
(dbusnyeckue 3aaa4n
OIK-5.3 | 3uams: OCHOBHbIE  MerTOnbl | He3Haer | orcyrcTBHe  3HaHWE 00 | HETOJHBIC 3HAHUS 00 | B [enoM  yCIIENIHBIE | MOJIHOCTHIO
00paboTKH OCHOBHBIX METO/aX | OCHOBHBIX MeToJax | 3HaHMA OO0 OCHOBHBIX | C(OPMHUpPOBaHHBIC
SKCIICPUMEHTAIBHBIX JAHHBIX 00paboTKH 00paboTKU METOAax 00paboTKu | 3HaHHS 00 OCHOBHBIX
9KCIEPUMEHTAIBHBIX SKCHEPUMEHTAIBHBIX 9KCHEPUMEHTAIBHBIX METOax 00paboTku
JTAaHHBIX JTAaHHBIX JTAaHHBIX SKCIEPUMEHTAIBHBIX
JAHHBIX
Ymemn: aHanmu3upoBaTh | He ymeer | oTcyTCTBHE HIM YaCTHYHOE | HEJOCTATOYHOE YMEHHE | B IIEIOM  YCHEIIHOE | MOJHOCTBHIO
pE3yJIbTaThI (usmuecKux yMEHHE AQHAJIM3UPOBATh | aHAIM3UPOBATh PE3yJbTATHl | YMEHHE aHAJIU3HPOBATh | ChOPMUPOBAHHOE
9KCIIEPUMEHTOB PE3yJIBTaTHI ¢usnuecknx | (PU3MUECKHUX HKCIIEPUMEHTOB | PE3yNbTaThl (PU3NYECKUX | YMEHHE AaHAIN3UPOBATH
9KCTIEPUMEHTOB 9KCTIEPUMEHTOB pe3ysbTaThl (PU3MIECKUX
9KCIIEPUMEHTOB
Bnadems: HaBbIKaMH ONHCAHUS He OTCYTCTBHE HaBBIKOB | HEJJOCTaTOYHOE YMEHHE | B II€JIOM  YCIICIIHOE | TOJHOCTBHIO
OCHOBHBIX (DPM3MUYECKUX SBICHHUH; BIIAJCET | OMHMCAHMSA OCHOBHBIX | OITHCBHIBATH OCHOBHBIC | BIIaJICHUE HaBBIKaMH | chopMHUpOBaHHBIC
HaBBIKAMU PEIIEHUS TUIIOBBIX ¢busnyecKkux SBJICHUIL; | (u3HYecKkue SBJICHUS; | ONHCAHUA OCHOBHBIX | HaBBIKH OTIHCAHUS
¢busnueckux 3anaq HaBBIKOB PEIICHHs TUIOBBIX | HEJOCTaTOYHOE  BlIaJicHHE | (U3NYECKUX SIBJICHUH U | OCHOBHBIX  (PH3MYECKUX
¢du3nyeckux 3anau HaBBIKAMHU pelIeHus | HaBbIKaMU peuieHus | ABICHMH U HAaBBIKU
THUIMOBBIX (PM3MYECKUX 33/1a4 | THIOBBIX  (DM3MYECKUX | PEILCHHUS THIIOBBIX
3a1a4 (du3HuecKuX 3a1a4
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