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1. IEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB
JAACHUIIIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

OBYYEHUA 11(0)
PE3YJIbTATAMU

1.1. leab ocBoeHMST AUCHUIIJIUHBI
[{enbr0 OCBOCHHS AUCIUTLIMHBI SBISCTCS
-popmupoBanue y oOydaromuxcs oomenpodeccnoHaIbHBIX KOMIETCHIINM, HAMPAaBICHHBIX Ha

Pa3BUTHC HABBIKOB HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH B 00/1aCTH HCIIOJb30BaHU I/IH(l)OpMaI_II/IOHHO'
KOMMYHHKalIMOHHBIX TEXHOJIOTHH M T.II.

1.2. llepeyeHb MIIaHUPYEMbIX Pe3yJIbTATOB 00yUeHH S MO TUCIUIITTHHE

Koa u HaumeHoBanue Koa u HaumMeHoBaHUe Ilnanupyembie pe3yJbTaThl 00y4YeHHs 110 OcnoBanue (I1C)
KOMIIeTEeHIIUH HH/IMKATOpa JUCHUILIHHE * IS
JOCTHIKEHHS npodeccHoHaNbHBIX
KOMIIETEHIIMHA KOMIIETEHIIUIA
OIIK-1. Ciocoben HOIIK-1.1. 3HaeT: OCHOBHbIE (PM3UYECKHUE MOJTOKEHHMS,
NIPUMEHSATH IIpumensieT MeTo b TIOHSTHUS U 3aKOHBI; METOJIBI TEOPETUUECKOTO U
€CTECTBEHHO- MaTEMaTHYECKOT O SKCIIEpUMEHTAIILHOTO UCCIIEN0BAHUS IIPU
Hay4HBIE U aHaJIN3a " penreHnn mpogecCHOHaIbHBIX 3a1a4
001IeNH)KEHEPHBIE MOJIEJINPOBAaHUs B YMeeT: npUMEHSITh COOTBETCTBYIOIIHIA (HHU3UKO-
3HAHUS, METOABI po¢eCCHOHATBHOM MaTeMaTHYECKUH anmnapat npy pelieHuu
MaTEMaTUYECKOro ESITENbHOCTH po(eCCHOHATBHBIX 3a7a4; IPUMCHSATh METOIBI
aHanmm3a u HOIIK-1.2. TEOPETUYECKOT0 U IKCIIEPHUMEHTAIFHOTO
MOJEINPOBAHU, [IpumensieT meroabl HCCIIEAOBAHUS IIPU PELIEHUN
TEOPETUYECKOTO U TEOPETUUECKOI0 U po¢eCCHOHATBHBIX 33124
IKCIEPUMEHTAIILHOTO | SKCIIEPUMEHTaIbHOro | Biajeer: HaBBIKAMH IPaKTHIECKOTO
HCCJIEIOBAHNUS B HCCIIEJOBAHUS B pUMeHEeHHS (HU3NKO-MATEMATHICCKOTO
npo¢eCCUOHATBHOM poheCCHOHATBHOM amnmapara B pelIeHIH 3aa49 IpoQecCHOHATBHON
JIESITETIbHOCTH JESITEIBHOCTH eI TEIIbHOCTH
HOIIK-1.3.
Hcnonszyer
€CTECTBEHHOHAYYHBIE
u
oOmIenH)XKeHePHBIC
3HAHUA B
po¢eCCHOHATBHOM
JIESITEJIbHOCTH

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM IMPOI'PAMMBbBI

JlucuunimHa OTHOCHUTCA K 0043amenvHol

yacmu biaoka 1.

JucuuniamHbl

(Momynn)

oOpazoBatenbHOU porpaMMel (5.1.0.03. MaremaTiueckuii 1 eCTeCTBEHHO-HAYYHBIA MOJYJIb).
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3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. O0beM M CTPYKTYpPa AUCHHMIIHHBI

OO6mast TpyA0EMKOCTh AMCIUIUIMHBI cocTaBisseT 8 3.e. (288 wac.), ux pacmpeaenacHue 0

BUJaM padoT U ceMecTpaM MPEACTABIECHO B TaOJIULIE.

Bujnbl yueOHbIX 3aHATHI U pa00ThI 00yYal0LIUXCS

TpynoemkocTh, 4ac

BCET0 2 cemecTp 3 cemecTp
O0uas TPyA0EeMKOCTh JUCIMILINHBI, Yac 288 144 144
KonrakTHasi padoTa 00y4yalommuxcsi ¢ mpenojgaBartejieM 108/28 54114 54714
10 BUIaM y4eOHBIX 3aHATHIl (BCero), B T.4.:
3aHATHS JIEKHIHOHHOT0 THNA(JICKIIHH) 44112 2216 2216
3aHSATHSI CEMHHAPCKOI0 THNA (CEMHUHAPHI, TIPAKTHICCKHE 40/12 20/6 20/6
3aHATHSA, IPAKTHKYMBbI, KOJUIOKBIYMBI M MHBIE aHAIOTMYHBIS
3aHSITHS)
JaGopaTopHbie paGoThbl 2414 12/2 12/2
CamocrosTesibHast pafoTa Bcero, B T.4.: 126 /242 63/121 63/121
CaMoIoATOTOBKA 10 TeMaM (pasesiaM) JUCIUTUTHHBI 126 / 242 63/121 63/121
BEInonHeHne KypcoBOTo MPOeKTa /KypCcoBOil paboThl -/ - -/- -/-
KoHTpousb (uacekl Ha IK3aMeH, 324eT) 54 /18 2719 2719
IIpomexyTouHas aTrecTauus IK3aMeH IK3aMeH

[Tpumeuanue: -/- 06vem wacos coomeemcmeeHHo 0Jisk OYHOU, 3A0YHOU POPM 0OYUeHUs.

JlucuMiimHa peanu3yeTcsl IOCPEICTBOM IMPOBEIEHUSI KOHTAKTHON padoThl ¢ 00ydaromuMucs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITEIbHOM paboThl 00yUaroIuXCsl

Y IIPOMEKYTOUYHOM aTTECTALUH.

B nponuecce OCBOCHHA AUCHUILUIMHBI MOXCET IIPHUMCHATBCA JJICKTPOHHOC o6yquI/Ie u

JUCTaAaHIIMOHHBIC O6pa3OBaTeJII)HI)Ie TCXHOJIOTHH.

B mpomnecce ocBOeHHMsS MUCHMIUIMHBI OOY4YalOMIMECs] 00ECHEYEeHBbI JTOCTYIOM K 3JEKTPOHHOM
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U IIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAM.

3.2. Coaep:kanue AUCUUILIUHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Inanupyembre Buabl yueoHoi padoThl
Pjg;’g:;;ﬂ KonrakTHas pa6ora " Dopmnt
KO/ . < = . o 5 ET TeKylero
(bopwmpyevoii HanmenoBanue 2 3 E o : 2 A
KOMIETeHIU: U Pa31EI08, TEM = E8 o ; ; ol B 2 (HauMeHOBaHHe
= 2§ SEEE gF OLEHOYHOro
HHIHKATOPBI = S8 Fle s = § = 1
AOCTHIKEHHS E lg @ g © = g CpeacTBa)
KOMIIeTeHIHi = = A = = @]
2 cemecTp
OIIK-1: TEMA 1. OCHOBBbI KJIACCHYECKOM 2/0,5 Yemuvui
NOIIK-1.1, MEXAHUKHA. onpoc no
HOIIK-1.2, CopeprxaHue JEeKIHH: meme.
NOIIK-1.3 1. TloHsATHE COCTOSHUS B KIIACCHYECKONH MEXaHHKE. Omyem no
2. CrocoObl ONTMCAaHUS MEXaHUYECKOTO JIBHXKSHUSI. aabopamopHo
3. 3aKOH JBI)KEHHUSI MaTepHAIbHON TOUKH. nu
4. CKOpOCTh U YCKOpEHHE. npaKmu4ecko
5. Kunemaruka TBeporo Teia. i pabome
Jlabopatopnast padota Ne 1.Omnpeznenenue maccsl 2/2
Tella MPaBUIIbHOM reoMeTpruuecKoi (hopMbl
IIpaktuueckoe 3ansatue Ne 1.OcHOBBI 2/0,5
KJIACCHYECKOH MEXaHUKH.
CamocrostensHas padora. 7/15
CamocTosTesIbHOe H3yUeHHe YUeOHBIX MaTepranoB
[ToaroroBka K NPakTUYECKUM 3aHATUSIM U
nabopatopHbM paboram. OdopmileHre 0T4eTOB MO
nabopaTopHOH paboTe u ap
OIIK-1: TEMA 2. THHAMUKA 2/0,5 Yemuwui
HOIIK-1.1, MNOCTYHATEJBHOI'O ABU)KEHUSA onpoc no
HOIIK-1.2, TBEPJOI'O TEJIA. meme.
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Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora B ®o
OCBOCHHSA: = PMbI
won g E- 5 ) g E TeKyIero
‘dopmupyemoii HanMeHoOBaHHE Pa3/1eI0B, TeM = S E = g < g ICOHTPOI
KOMIICTCHIIMH | E g- “g g E ; g s P (Haumeﬂonaﬂue
HHINKATOPBI = S a )l @ g )l g = OIICHOYHOI'0
}ZIOCTI/DKEHI/HI“ E \g @ g © = ; cpeAcTBa)
KOMIIeTeHIii = = A = o= Q
NOIIK-1.3 CopeprxaHue JEKIHUH: Omyem no
1. IIpuaimn otHOCHTENBHOCTH [ anmies. 1abopamopHo
2.3axonbl HpI0TOHA, ypaBHEHUS ABHKCHHUS. nu
3.Pabora, sHEpTUsA 1 IMITYJTIBC. NpaKmu4ecko
4.3aK0oHbI COXpaHEHHs UMITYJIbCa ¥ DHEPTHH. u pabomam
Jlabopatophas pabota Ne 2.0mnpenencHue 2/-
YCKOpPEHHsI CBOOOTHOTO IMaIeHHs C TOMOIIBIO
MaTeMaTHYeCKOTr0 MasiTHUKA.
[paktrueckoe 3anstue Ne 2. /lunamuka 2/0,5
MOCTYNATEIbHOTO ABMIKEHHS TBEPJIOTO Tela.
CamocrositensHas pabora. 8/15
OIIK-1: TEMA 3. JHUHAMUKA BPAIIIATEJBHOT'O 2/1 Yemuovui
HOIIK-1.1, JABU/KEHUS TBEPAOI'O TEJIA. onpoc no
HNOIIK-1.2, ConeprkaHue JTEKINU: meme.
HOIIK-1.3 1. VpaBHeHHE MOMEHTOB. Omyem no
2. OcHOBHOH 3aKOH JUHAMHKH BPAIICHUSA 1abopamopHo
TBEPZOTO TeJa BOKPYT HEMOABMKHON OCH. uu
3. MoMeHT nHepuuu Tena. NPaKmu4ecko
4. 3aKoH COXpaHEHHS MOMEHTa UMITyJIbCa. i pabomam
I'upockonmyeckuii 3G HeKT.
Jlabopatophas padota Ne 3.«l3ydyeHre OCHOBHOTO 2/-
3aKOHa JIMHAMUKH BPALIATEILHOTO JBHKECHUSI
TBEPAOTO Tela»
[Tpaktuueckoe 3ansatue Ne 3.J[uHamuka 2/0,5
BpAIIaTEeJIbHOTO ABWKEHHsI TBEPAOTO Tea.
CamocrostensHas pabora. 8/15
OIIK-1: TEMA 4. 3JIEMEHTbI PEJTAATUBUCTCKOM 2/1 Yemuobuii
NOIIK-1.1, MEXAHUKHA. onpoc no
NOITIK-1.2, CopeprkaHue JEKIHHU: meme.
HOIIK-1.3 1. TMocTtynathl crienaIbHOMN TEOPUH Omyem no
OTHOCHTEJILHOCTH. NPaKmu4ecKko
2. IIpeobpazoBanus JlopeHna, HX CICICTBUSL. 1 pabome
3. OCHOBHOI1 3aKOH PENITUBUCTCKON TUHAMUKH.
4. CBsI3b MEXJly PJHEpTHEH M NMITYIbCOM
IIpaktuueckoe 3ansrue Ne 4.9neMeHTHI 2/6
PEISATUBUCTCKON MEXaHUKHU.
CamocrostensHas pabora. 8/15
OIIK-1: TEMA 5.MOJIEKYJISIPHAS ®U3UKA. 4/0,5 Yemuoui
NOITIK-1.1, MOJIEKYJISIPHO-KMHETHYECKASI onpoc no
HOIIK-1.2, TEOPUAL. meme.
NOIIK-1.3 CopeprxaHue JeKIHH: Omyem no
1. Craructiueckas Gpu3nKa U TEPMOJTUHAMHUKA. aabopamopHo
2. OCHOBHbBIE YpaBHEHUsI MOJICKYJISIPHO- nu
KWHETUYECKOH TEOPHHU MIEaIbHOTO rasa. NPAKmMu4ecKo
3. CpenHsist KHHETHYECKasi SHEPT Ul TEIJIOBOTO i pabomam
JIBHDKCHUS MOJIEKYJI, €€ CBSI3b C a0COJIIOTHOM
TeMIepaTypoil.
4. Knaccuyeckasi CTaTUCTHKA, paclpeieeH s
Makcsenna 1 boibiMana.
5. Kunernueckue siBICHUSL.
Jlaboparopnas padota Ne 4. «Onpenenenue 2/-
K03 PHIIMEHTA BA3ZKOCTH KHUJIKOCTHY.
IIpaxtuueckoe 3anarue Ne 5.MonekyisipHas 2/1
(uszrka. MoseKynsIpHO-KHHETHYECKAsl TEOPHSL.
CamocrostensHas pabora. 8/15
TEMA 6. TEPMOJINHAMMUKA. 2/0,5 Yemuoui
ConeprxaHue JICKIHN: onpoc no
1. TepmoauHamMudeckrue QYHKITUU COCTOSTHHS. meme.
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2. BayTpennsis sueprus, padboTa HaeanbHOTO rasa, Omyem no
KOJIMYECTBO TETIIOTHI. NPAKmu4ecko
3. Tpu Hayana TepMOANHAMHUKH. DHTPOIIHUSI. 1 pabome
4. KoHEHCHPOBaHHOE COCTOSIHHUE, arpeTraTHbIC
COCTOSTHHSI BelllecTBa U (pa3oBble MTPEBpaIICHHSI.
[Ipakrrueckoe 3anstue Ne 6.TepmoarHaMuka. 2/1
CamocrositenpHas padora. 8/15
OIIK-1: TEMA 7. QJEKTPUYECTBO U 4/1 Yemuoui
HOIIK-1.1, MATHETHU3M. DJIEKTPOCTATUKA B onpoc no
NOIIK-1.2, BAKYYME U BEHIECTBE. meme.
HOIIK-1.3 CopneprkaHue JeKIMHU: Omuem no
Onekrpuyeckoe nose. HarpskeHHOCTh 1 n1abopamopHo
MOTEHIMAJ IEKTPHIECKOTO MOoJst. CBA3b MEXKIY uu
HaINpsHKEHHOCTHIO M TOTEHIUATIOM. JIMA3IIEeKTPHUKH. NPaKmuiecko
Teopema Octporpaackoro-I'aycca. [IpoBogHuku B 1 pabomam
3JIEKTPOCTATUYECKOM I10JIE€. DIIEKTPOEMKOCTb
npoBonHNKOB. KoHgeHcaTopsl. DHEprus
3JEKTPUUECKOTO MOJIS.
JlabopatopHnas pabota Ne 5. «MccnemoBanue 2/-
9NEKTPOCTATUYECKUX [OJIEH METOJOM aHAJIOIOBOMI
MOJICIIHY.
IIpaxkTudeckoe 3aHaTue Ne 7.91eKTPHUECTBO U 4/1
MarHeTu3M. DJEeKTPOCTaTHKa B BaKyyMe U
BEILIECTBE.
CamocrositensHas pabora. 8/15
. TEMA 8. TOCTOSIHHBIN 4/1 Vemmoui
OIIK-1: SJEKTPHUYECKHI TOK. onpoc no
NOIIK-1.1, CopeprkaHue JEKIHHU: meme.
HNOIIK-1.2, 3aKk0oHBI MOCTOSHHOrO TOKa. PaboTa 1 MOIIHOCTE Omuem no
HOIIK-1.3 nocTostHHOTO TOKa. [IpaBmia Kupxroda. aabopamopHo
[IpeBpareHus HEPTUN B IEKTPUUECKHUX LETIX. uu
Knaccuueckast 371eKTpOHHAs TEOPHS AIIEKTPO- NPaKmu4ecko
MPOBOIMMOCTH METAJUIOB. SIBIICHNE i pabomanm.
CBEPXIPOBOAUMOCTH. DICKTPUIECKUIN TOK B Lna
BaKyyMe, ra3ax 1 )KUJIKOCTSIX. cmyo0enmog
JlabopatopHas padota Ne 6. «cciaemoBanue 2/- ooyuarowumcs
3aBHCHMOCTH MOIIHOCTH U KodddurreHTa no 3a04HOuU
TMOJIE3HOTO JICHCTBHS UCTOYHHKA TOKA OT gopme
Harpy3Km». obyueHus
ITpaxktudeckoe 3anarue Ne §8.ITocTosHHBII 4/1 omuem no
AIIEKTPHUUYECKUH TOK. KOHMPONbHOU
CamocTrosTenpHas paboTa. 8/16 pabome
Beero 3a 1 cemecrp | 22/6 | 12/2 | 20/6 | 63/121
3 cemecTp
OIIK-1: Tema 9. MarHuTOCTaTHKA B BAKYyMe H 2/0,5 Yemuwvui
HOIIK-1.1, BelllecTBE. onpoc no
HOIIK-1.2, CopeprxaHue JEeKIHH: meme.
HOIIK-1.3 CBoiicTBa MAarHUTHOTO TIOJIS M €70 Omyem no
xapakrepuctuku. Cuna Ammepa. Cuna Jlopenma. nabopamopHo
3akon buo-Caapa-Jlamraca. [ToTok 1 TTUPKYJIISAITHS nu
BEKTOpa MAarHUTHOW MHJYKI[MH. 3aKOH ITOJIHOTO NPaKmu4ecko
ToKa. /IBI>KeHNE 3apsDKEHHBIX YaCTHI] B it pabomam
JJEKTPUUECKOM W MAarHUTHOM HOJISIX. DIICKTPOHHAS
Teopusi MarHeTu3Ma. JluaMarneTuku 1
napaMarseTuku. PeppoMarHeTuky.
Jlabopatopnast padota Ne 7. «MccnenoBanue 212
HaMarHUYUBaHuUs (eppoMarHeTHKOB C OMOIIBIO
ocuusuorpada»
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IIpaxTrdeckoe 3ansaTue Ne 9. MaraurocraTika B 2/0,5
BaKyyMe M BEIIECTBE.
CamocrosiTenpHas pabora. 7/12
OIIK-1: TEMA 10. 2JJIEKTPOMATHUTHASA 2/1 Yemuvui
HOIIK-1.1, NHIAYKIUSIL. onpoc no
HNOIIK-1.2, CopeprxaHue JEKIHUH: meme.
HOIIK-1.3 3aKOH JeKTPOMAarHUTHON MHYKIIHU. Omuem no
WHIyKTUBHOCTH KOHTYpA, HHIYKTUBHOCTD NpaKmu4ecko
KaTylky. B3anmuas uHAyKIMs. DHEprus i pabome
MarHMTHOTO IOJISL.
IIpaxktudeckoe 3anarue Ne 10.21eKkTpoMarHuTHas 2/1
VHJTYKLUSL.
CaMocrosiTenbHas paboTa. 7/12
OIIK-1: TEMA 11. DJIEKTPOMATI'HUTHOE IOJIE. 4/1 Yemuvui
HOIIK-1.1, YPABHEHHS MAKCBEJUIA. onpoc no
HNOIIK-1.2, CopeprxaHue JCKIHU: meme.
HOIIK-1.3 BuxpeBoe anekrpudeckoe mosie. Tok cMenieHus. Omuem 1o
YpaBHeHust MakcBenia B HHTETpainbHOH (opme. NPaKmu4ecko
DJeMEeHTHI BEKTOPHOTO aHAIN3a. Y PaBHEHUS it pabome
Maxcgemia B quddepeHnnansHoi popme.
AHaJIOTOBBIN U ITUPPOBON CITOCOOBI CO3MAHUSL
AIIEKTPOMAarHUTHHIX BOJIH. KopnyckynspHo-
BOJIHOBO Iyaju3M.
IIpaxktudeckoe 3anarue Ne 11.9nexTpoMarHuTHOE 2/1
noJie. YpasHeHus: Makcsea.
CamocrostensHas pabora. 7/13
OIIK-1: Tema 12. ®u3uka KoJ1e0aHuii M BOJIH. 2/0,5 Yemuoin
NOIIK-1.1, I'apmonmueckue konebaHus. AMIUINTYIA, 9acTOTa, onpoc no
NOITIK-1.2, nepros 1 (aza rapMOHUYECKUX KOJIeOaHUI. menme.
HOIIK-1.3 JuddepeHnnansHoe ypaBHCHHE TAPMOHIMUYECKIX Omyem no
KosreOaHuit. [[apMOHIYECKUiT 1 aHTapMOHUYECKUAN aabopamopHo
octrusITOp. [IpyKUHHBIA MasTHUK, uu
MaTeMaTHYeCKUH MasiTHUK, PU3NIECKUi MasSTHHK, NPaKmu4ecKo
KoyeOaTenbHbIH KOHTYp. ClioskeHue 11 pabomam
TapMOHUYECKUX KOJICOaHHIA.
Jlaboparopnas padota Ne 8. «Crnoxenne 2/-
TapMOHHYECKUX KOJIeOaHUH C TOMOIIBIO
ocrmorpaga
IIpaktuueckoe 3ansatue Ne 12 . dusuka kojaeOaHui U 2/0,5
BOJIH.
CamocrostensHas pabora. 6/12
OIIK-1: TEMA 13. BATYXAIOIIUE KOJEBAHUSI. 2/0,5 Yemuvui
NOIIK-1.1, CopeprxaHue JEeKIHH: onpoc no
HOIIK-1.2, JuddepernnansHoe ypaBHEHHE 3aTYXAIONIIX meme.
NOIIK-1.3 koneOaHuH, ero penrenre. KpasucrannoHapHele Omuem no
TokH. llenb nepeMeHHoro Toka. ABTOKOJIEOaHUsL. NPAKmMu4ecKo
IIpaktuueckoe 3anarue Ne 13.3aTyxaromue 2/0,5 1 pabome
KoJie0aHusI.
CamocrositesnbHas padora. 6/12
OIIK-1: TEMA 14. BOJIHOBBIE ITPOLIECCBI. 2/0,5 Yemuwi
HOIIK-1.1, ConeprxkaHue JIEKIHN: onpoc no
MOIIK-1.2, OrnucaHue MmI0CKUX 3BYKOBBIX U meme.
NOIIK-1.3 AJIEKTPOMArHUTHBIX BOJH, JHEPTeTHIECKIE Omyem no
XapaKTepUCTUKHU BOJIH. Bekrop YMoBa-Ilolitunra. npakmuyecko
BomnnoBoe ypaBaenue. HTEpdepeHnns BoH, 1 pabome
crostane BOJHBL. Judpakmwst BomaH. [TpuHImm
T'roitrenca-®dpenens.
TIpaktryeckoe 3ansTre Ne 14, BogHOBBIC 2/0,5
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CLUDTIE O HaumeHoBanue pasaesios, TeM - E 53 o ICOHTPOI
KOMIETEeHIUH U pasi > = E S 2 E 5 ol B g ? (HauMeHOBaHHe
HHMKATOPbI § 2 8 g g s 5 8 - OIIEHOYHOTO
RocTHxenus 2 ] o = : § ; cpencTBa)
KOMIIeTeHIii = = A = o= Q
MPOLIECCHL.
CamocrosiTenpHas pabora. 6/12
OIIK-1: TEMA 15. BOJIHOBAS OIITHKA. 2/0,5 Yemuvui
HOIIK-1.1, CopeprxaHue JEKIHH: onpoc no
HOIIK-1.2, DNeKTpOMarHuTHas MPHUPOIa CBETA. meme.
NOIIK-1.3 NuaTepdepenms cBera. KorepeHTHOCTS. Omyem no
Judpakuus ceera. Meton 300 DpeHerns. 1ab60pamopHo
Judpakuus @paynrodepa ot menu u uu
mudpaxkunonHoit pererku. ndpaknus NPaKmu4ecKko
PEHTIEHOBCKHX JIy4eH Ha MPOCTPAHCTBEHHOM i pabomam
peuterke. [Ipunnun ronorpaduu. DIeMeHTHI
®ypre-ontuku. [onspusanus ceera.
JlabopatopHras pabota Ne 9. «3y4ueHne 212
UHTEp(EpEeHINN CBETa»
JlabopatopHras padota Ne 10. «Mzyuenue
Ju(paKkuuy cBeTay
IIpakTrdeckoe 3anstue Ne 15.BonHOBas onTHka. 2/0,5
CamocrosiTenpHas paboTa. 6/12
OIIK-1: TEMA 16. KBAHTOBAS TEOPHSI. 2/0,5 Yemuvui
HNOIIK-1.1, CopeprxaHue JCKIHUU: onpoc no
HOIIK-1.2, TemnoBoe uznyuenue. CoexkTp U3JIy4eHuUs meme.
HOIIK-1.3 a0bcoiroTHO YepHoro tena. KBaHToBas runoresa u Omuem no
tdhopmyna [Tnanka. @oToHbl. BHenHuiA 1a60pamopHo
dhotoaddekr u ero 3akoHbl. [laBiicHUE CBETA. uu
A dexr Komnrona. EAMHCTBO KOPIYCKYIISPHBIX U npaKmu4ecko
BOJIHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO i pabomam
n3ay4eHus. KoprmyckyasipHO-BOJIHOBOI Tyaau3M.
CooTHOIIIEHHE HEOTIPEICNICHHOCTH U TPUYNHHOCTb.
T'unoresa e bpoins. OnpITHOE NOATBEPKACHHUE
rurnote3bl. COOTHOIICHNE HEONPEIEIEHHOCTEH
[eiizen6Oepra.
JlabopatopHas pabota Ne 11. «MccnenoBanne 2/-
COOTHOIIICHYSI HeollpeiesieHHOCTel [ eiizenOepray
[Ipaktrdeckoe 3anstue Ne 16.KBanroBas Teopus. 2/0,5
CaMocrosiTenpHas paboTa. 6/12
OIIK-1: TEMA 17. ATOMHAS ®U3UKA. 2/0,5 Yemuwui
NOIIK-1.1, CopeprkaHue JEKIHHU: onpoc no
NOITIK-1.2, Crpoenune atoma. AToM Bogopozaa. CruH menme.
HOIIK-1.3 anextpoHa. Ilpunmmn 3anpera [Taymu. Omuyem no
Krnaccudukaiins KBAaHTOBBIX COCTOSTHUI aTOMOB H 1a6opamopHo
MOJIEKYJI, KBAHTOBbIE YKClIa. ATOMHBIE U tu
MOJICKYJISIPHBIE CHIEKTPBI U3y YCHHS. NPaKmu4ecko
XapakTepucTHuecKoe u3nydeHue. BeiHyx1eHHOe it pabomam
n3JIydeHue. Y cuieHue 3JeKTpOMarHiTHOTO oIS B
cpelie ¢ OTpULATEeIbHBIMY NOTEPSIMY, "UHBEpCHS"
KBAaHTOBBIX COCTOSIHMI B BEILIECTBE, IPUHIIHIT
paboThI 1a3epoB. XUMHYECKas CBS3b.
[epuoanyeckas cucTeMa 3JIEMEHTOB.
JlabopaTopnast pabota 12. «MccnenoBanue cBoicTB 4/-
M3JIy4eHHUs ONITUYECKOTO KBAHTOBOTO T€HEPATOPay.
[Ipakrrueckoe 3ansitue Ne 17.AtoMHas du3uka. 2/0,5
CamocrostensHas pabora. 6/12
OIIK-1: TEMA 18. SAAEPHASI ®U3UKA. 2/0,5 Yemuvui
NOIIK-1.1, CopeprxaHue JeKINH: onpoc no
NOIIK-1.2, AtomHoOe sapo. CTpoeHre aTOMHOTO SJIpa, ero meme.
HOIIK-1.3 XapaKTePUCTUKU. DHEPTHUS CBS3H Ipa, yaACTbHAs Omuem no
SHEPTUs CBS3H A1pa. 3aKOH PaANOaKTHBHOTO NPaKmu4ecko
pacnana. AnepHslie peakiuu. Llennas peakius u pabome.
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[Ipaktryeckoe 3ansitue Ne 18.SnepHas pusuka. 2/0,5 obyuenus
CamocrositensHas padora. 6/12 omuem no
KOHMPONLHOU
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AMETOJUYECKHUE YKA3AHUA [JIs1 OBYYAIKOHIUXCA IO OCBOEHUIO
JUCIHUIIVINHBI

4.1. O0mme MeToaAMYECKHME PEKOMEHIANUM IO OCBOEHHIO JMUCHMIUIMHBI, 00pa3oBaTejibHbIE
TEXHOJIOTHH

JluciuIrHa peanu3yeTcst IIOCPEeICTBOM IPOBEACHUS KOHTAKTHOHW paboThI ¢ 00ydaromuMuCs
(BKJIIOYasT TPOBEIEHHE TEKYIIETO0 KOHTPOJII  YCIIEBAEMOCTH), CaMOCTOATENBHON  paboOThI
00yYaroOIMXCs U TPOMEKYTOYHOM aTTECTAIHH.

[Ipu mnpoBeneHMH y4eOHBIX 3aHATUH MO JUCHUIUIMHE OO0ECICUYMBACTCS pPAa3BUTHE Y
00y4aroIIMXCsl HaBBIKOB KOMAaHHOM padOoThI, MEXINYHOCTHON KOMMYHHUKALIUH, IPUHSATHS PEIICHHH,
JUICPCKUX KadecTB (BKJIIOYAs NPOBEJCHHWE HMHTEPAKTUBHBIX JIEKIWH, TPYNIOBBIX IHCKYCCHH,
pOJIEBBIX WIp, TPEHUHIOB, aHAIN3 CUTyallMd ¥ HMMHUTAIMOHHBIX MOJEJIEH, MpenojaBaHue
JMCIUIUIMHEL B (opMe Kypca, COCTABIEHHOTO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIIECJOBAHHH,
OPOBOIUMBIX ~ YHHUBEPCHUTETOM, B TOM 4YHCIE C Y4YeTOM pETHOHAIBHBIX OCOOEHHOCTEH
npodeccHoHaIbHON AEATEILHOCTH BBIITYCKHHKOB M OTPEOHOCTEH paboTomaTeneii).

[IperonaBanrie  AWCHUIUTMHBI ~ BEIAETCSA C  NPUMEHEHHEM  CIEAYIOIIUX  BUIOB
o0pa3oBaTeJbHbIX TEXHOJIOTHIA:

- OaJUTBHO-PEHTUHTOBAs! TEXHOJIOTHS OLICHUBAHMS,

- JIIEKTPOHHOE 00Y4EHHE;

- IpobsIeMHOE 00yYEeHHE;

- pa300p KOHKPETHBIX CUTYaIHH.

- “HQOPMAIIMOHHBIC TEXHOJIOTHHU: KOMITBIOTEPHBIH n3mMepurenbHbiii 0ok KDM-1001 Science
Cube Lite u maket nporpamm Science Cube, Miro, Google-tokymenTsi, Zoom

Jlnisi OLEHKH 3HaHWH, yMEHWH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIUH IO
JMCUUIUIMHE TPUMEHSeTcsl OaJUIbHO-PEUTHHIOBas CHUCTEMa KOHTPOJIS W OLCHKH YCHEBaeMOCTH
CTYACHTOB. B OCHOBY Oa/UIbHO-PEHTHHTOBOM CHCTEMBI TOJOXKECHBI MPUHIIUIIBI, B COOTBETCTBUH C
KOTOPBIMH (DOPMHPOBAHHE PEHTHHra CTYAEHTAa OCYIIECTBISETCS B XOJAE TEKYLIErOo KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2. MeToauueckue YKazaHnus JAJas Oﬁy‘-laIOllII/IXCﬂ nmo OCBOCHMKO JUCHMIIJIMHBI Ha
3AHATHUAX JICKIIMOHHOI'O THIIA

JIeKIMOHHBIN KypC MpEeAnoJiaraéT CUCTEMATU3UPOBAHHOE HM3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IjIaHa. B Xoje JEKIMOHHBIX 3aHATHH PaCKpPBIBAIOTCS 0a30BbIe BOMPOCHI B paMKax
Ka)KJIOM TeMbl JHCHUILIMHBEL. O003HAYAIOTCS KIIOYEBBIC aCIEKTHI TEM, a TAKXKE JSIAIOTCS aKICHTHI
Ha HanboJiee CI0XKHBIE ¥ BaXKHBIC MOJOKEHUS M3y4aeMOro Marepuasa.

JIekIMOHHBIE ~ 3aHATHUS NPOBOAATCS B  MOTOYHOM  ayAMTOPUM C  TNPUMEHEHHEM
MYJBTUMEAMMHOTO IPOEKTOpa B Buje yueOHoi npezenTanuun uiu B OMOC yHuBepcurera.

B Xone JEeKIMOHHBIX 3aHATHH  pPEKOMEHAYEeTCs KOHCIEKTHPOBaHHME Y4eOHOTro Marepuana.
Bo03MOHO BeieHME KOHCIIEKTA JICKIIMI B BUJI€ HHTEJIEKT-KapT.

OTtnenbHBIE TEMBI MIPEATIATAIOTCS UL CAMOCTOSTEIHHOTO N3Y4YeHUS (KOHCTIEKTUPYIOTCS).

Marepuansl JIEKIIUKA SBISIOTCS OMOPHOW OCHOBOW JUISI TTOATOTOBKH OOYYaromIuXxcsl K
MPAKTUYECKUM 3aHATUSAM / J1aDOpaTOPHBIM pabOTaM W BBHIMOJTHEHHS 3aJaHUl CaMOCTOSITENBHOM
paboThI, a TaKXe K MEpPONPHUATHSAM TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOUHOU
aTTeCTaIUU 10 TUCIUIINHE,

4.3. Meroanyeckue YKa3aHusl JJs1 O0y4alIIMXCA MO OCBOCHHIO IMCUMILIMHBI HA
JlabopaTopHbIX padorax

[ToAroToBKY K Kaxaol J1abopaTOpHOU paboTe CTYAEHT MOJDKEH HayaTh C O3HAKOMIJICHHS C
IIJIAaHOM 3aHsTHA, KOTOpI:Iﬁ OTpaXa€T COACPKAHUC HpC}IHO)KeHHOfI TEMBI. Kamnas{ BBITIOJITHCHHAsA
paboTa ¢ 0pOPMICHHBIM OTYETOM TIO HEH TOJJICKUT 3alIUTE MPETOoAaBaTENIO.

[Ipu oneHnBaHUM 1aOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEE:

— KayecTBO BBHITIOJHEHHUS OSKCIEPUMEHTAIBHO-TIPAKTUYECKON YacTH paboOThl W CTENEHb
COOTBETCTBUS PE3yIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHHSIM;
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— KadecTBO 0(OpPMIICHHSI OTYETA IO padboTe;
— KauYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIHHBIE BOIIPOCHI IPH 3aIIUTE PaOOTHI.
JlaGopaTopHble pabOTHl OPraHU3YIOTCS, B TOM 4HCIIe B (hOpME MPAKTUYECKOH MOATOTOBKH,
KOTOpasi MpeayCMaTpUBACT y4acTHE OOYYaIOUIMXCS B BBINOJHEHHM OTICIBHBIX 3JIEMEHTOB paloT,
CBSI3aHHBIX C OyayIel mpodecCHOHANTBHON NesTeTbHOCTHIO.

4.4, Mertoanyeckue YKa3zaHusi Ui OOY4YalOIIUXCA 1O OCBOEHHIO JTUCHUIJIMHBI Ha
NMPaKTHYECKUX 3aAHATHSAX

[IpakTrueckue 3aHATHS MPEACTABIAIOT COOOW JETANM3allMI0 JICKIIMOHHOTO TEOPETHYECKOTO
Marepualia, MPOBOIATCS B LEIAX 3aKPEIUICHUS Kypca M OXBaThIBAIOT BCE OCHOBHBIC DPa3JiEiibl.
OcHOBHOM (OpMOIH TPOBEACHUS CEMHUHAPOB W NPAKTUYECKUX 3aHATHU SBISETCA OOCYXKICHHE
HaubOosee MPOOJIEMHBIX U CIIOXKHBIX BOIPOCOB IO OTIEIHHBIM TeMaM, a TaKXKe pelICHHE 3a/ad H
paz00p NMPUMEPOB U CUTYalHMH B ayJUTOPHBIX YCIOBHSIX.

[TpakTudeckue 3aHATHs 00YJIAOIIUXCSl 00SCIICUNBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUU, TTOJTYUYCHHBIX Ha JICKIUSIX;

- TIOJIydYeHHE YMEHUW ¥ HaBBIKOB COCTABJICHHS JOKJIAJ0B U COOOIIECHUM, OOCYXIEHUS
BOIPOCOB 10 Y4eOHOMY MaTepuany JUCIUILINHBI,

- MOJIBEJICHUE UTOTIOB 3aHATUN 110 PEUTUHIOBOM CUCTEME, COIVIACHO TEXHOJOTMYECKOW KapTe
JMCIUTUIMHEL.

[IpakTrueckass MOATOTOBKA IMPEAyCMATPUBACT: BBHIMIOJHEHHUE MPAKTHUYECKUX pabOT MO BCEM
TeMaM Kypca

4.5. MeToanueckne yKa3aHus Mo caMOCTOSITeJIbHOI padoTe o0y4aromuxcs

CamocrosiTenbHass paboTa oOecneuMBaeT MOATOTOBKY OOydarolerocs K ayAuTOPHBIM
3aHATUSIM U MEPOIPHSTUSAM TEKYIIEro KOHTPOJIS W MPOMEKYTOUHOW aTTecTalMy MO0 H3ydaeMoil
JUCHUTUTMHE. Pe3ynbTaThl 3TOH TMOATOTOBKM TPOSIBISIIOTCS B aKTHBHOCTH OOydaromierocss Ha
3aHATHUAX U B KAUECTBE BBIMOJIHEHHBIX IPAKTUYECKUX 3aaHUH U APYrUX (GOPM TEKYILEro KOHTPOJIS.

CamocrosiTenbHast paboTa CTYICHTOB BKJIIOUYAET:

1. U3yuenue yuebHOI TuTeparypsl o Kypcey.

2. Pemienne npakTUYecKuX CUTYyallUd U 3ajad.

3. IloaroroBka K 1a00paTOpHBIM paboTaMm.

4. I[loaroroBka pedeparos.

5. Paboty ¢ pecypcamu UHTepHeT.

6. IToAroToBKY K TECTHPOBAHUIO TIO TEMaM Kypca

7. IToAroToBKy K MPOMEXYTOUYHOM aTTeCTaIMH [0 KYpCy.

[Ipy BBITTONHEHUM 3aJaHUN JIT CaMOCTOSITEIBHOW paboThl PEKOMEHIyeTCsl TpopaboTka
MaTepHaJIoB JEKIHH M0 KaX /101 MPOiAEHHON TeMe, a TaKXkKe N3yYeHUEe PEKOMEHIYEeMOM JINTepaTyphl.

st oOyuaromuxcss 1Mo 3a04HOM ¢dopMe O0Oy4deHHUsI CaMOCTOATENbHas padoTa SBIAETCA
OCHOBHBIM BHJIOM y4€OHOM NesATeTbHOCTH.

s obecrieueHus: caMOCTOSITENbHONM pabOThl OOYYArOIIMXCS HCIHOJIB3YETCSl AJIEKTPOHHBIN
yueOHbIi Kypce, coznannbiii B OMOC yHuBepcuteTta http://sdo.tolgas.ru/
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5. YYEBHO-METOAUYECKOE N HH®OPMALMWOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI

5.1. IlepeyeHb OCHOBHOI M JONOJHHUTEILHON Y4eOHOH JUTEPATYPbl, HEOOXOAMMOW ISt
OCBOEHHUS TUCHUILINHBI

Bes nutepatypa, BKIIOUEHHAsh B JIaHHBIM IepedeHb, MPEJCTaBlIeHA B BUAE AJIEKTPOHHBIX
pecypcoB B dneKTpoHHOH OubOmmoreke yHuBepcurera (OBC). Jluteparypa, ucnoib3yemas B
MEYaTHOM BHJIE, IpE/ICTaBlIeHa B HAy4HOW OuOinoTeke yHuBepcutera B oObeme He menee 0,25
HK3EMIUIIPOB HA OAHOTO 00YYaOLIETOCH.

OcHoBHas1 JiuTEpaTypa:

1. Kysnuenos, C. 1. ®usuka. BonroBas ontuka. KBanTOoBas mpupoaa U3IydeHus. DJIEMEHTHI
aTOMHOM W snepHOM (u3uku : y4eO. mocoOue JUisi BY30B IO TEXH. HAMpPABICHUSM IOATOT. U
crnenuansHocTsM / C. U. Ky3nenos, A. M. Jluzaep. - 3-e u3x., nepepad. u pom. - Jlokymenr read. -
Mocksa : By3os. yue0. [u ap.], 2024. - 211 c. - OcHoB. 3akoHbI U GopMmybl. - [Ipun. - ['moccapwii. -
URL: https://znanium.ru/read?id=436939 (mara ob6pamenus: 29.01.2023). - Pexxum goctyma: s
aBTopu3. moib3oBateneid. - ISBN 978-5-9558-0350-0.-978-5-16-009401-4.-978-5-16-100426-5. -
Texer : 2IeKTPOHHBIN.

2. Jleiibept, b. M. ®wusuka. Dnekrpoctaruka : y4ed. mocobue / b. M. Jleitbepr, O. A.
JHenucosa ; Ydum. roc. HeQTsiHON TexH. yH-T. - JlokymenT read. - Ya : YHIIL] "U3a-so YTHTVY",
2021. - 91 c. - URL: https://reader.lanbook.com/book/322826 (mara oOpamenus: 11.05.2023). -
Pexwum nocryna: ans aBropus. nonszoBareneid. - ISBN 978-5-7831-2125-8. - Tekct : 31eKTpOHHBIN.

3. Huxepos, B. A. ®usuka. CoBpeMeHHBI Kypc : y4ued. A CTYIEHTOB BY30B IO TEXH.
HAIPAaBIICHUSM TOJTOT. U criermanbHOoCcTsM / B. A. Hukepos. - JlokymenT read. - MockBa : J[anmkoB u
K, 2023. - 452 c¢. - ®wus. KoHcTaHThl U BenuuuHbl. - Ilpeam. yka3. - URL:
https://znanium.ru/read?id=432245 (nara obpamenus: 29.01.2023). - Pexxum moctyma: aisi aBTOpU3.
nosnb3oBarenei. - ISBN 978-5-394-05378-8. - Tekcr : 2neKTpOHHBIH.

4. @usuka. Teopus U mpakTHka . yued. mocoOue i CTYyJEHTOB BY30B IO HAINpPaBJICHUIO
noAroT. "TexXHOIOrus MPOIOBOIIBCTB. MPOAYKTOB U moTped. ToBapos" / B. B. I'nedos, JI. A. Karmuus,
C. O. Kpamapos [u 1p.] ; mox pen. C. O. Kpamaposa. - 2-e u3z., nom. u nepepad. - JJokymenr read. -
Mocksa : Puop [u nap.], 2022. - 379 c. - (Beicuiee o6pazoBanue). - Ilpun. - URL:
https://znanium.com/read?id=414662 (mata oo6pamenus: 11.05.2023). - Pexum moctyma: Juist
aBTOpH3. mosik3oBarenei. - ISBN 978-5-369-01522-3. - 978-5-16-104174-1. - TekcT : 31€KTPOHHBIN.

JlonoTHUTeIbHAS JTUTEPaTypa:
5. Anenuusis, A. I'. Kparkuii ¢pusuko-maremarnueckuii cnpaBounuk / A. I'. Anenunpiy, E.

. Bytuxos, A. C. Konaparees. - U3a. 5-e¢ ucnp. - Cankr-Ilerepoypr : Ilerpornud, 2005. - 544 c. -
[Mpu. - [Ipenm. ykas. - ISBN 5-98-712-002-0 : 318-00. - TekcT : HEMOCPEICTBEHHBIH.

6. Bomnpkenmreiin, B. C. CoopHEK 3a1ad 110 00mmemMy Kypcy GU3HKH : ISl CTYJCHTOB TEXH.
By30B / B. C. BonpkeHmrelis. - uza. 3-e, ucnp. u goi. - Caakr-Ilerepoypr : Ku. mup, 2005. - 327 c. :
wi. - (Cnermmanucrt). - ISBN 5-86457-2357-7 : 132-50. - TekcT : HEMOCPEICTBEHHBIH.

7. Kpatkuii crpaBouyHUK (u3uKO-XxuMUUeckux BenuuuH / [coct. H. M. Bapon, A. M.
ITonomapeBa, A. A. Pasnens [u ap.] ; mox pen. A. A. Pasnens, A. M. Ilonomapesoit. - U3n. 11-¢,
uchp. u Joi. - Mocksa : A3-0yk, 2009. - 238 c. : un., Tadin. - Ykas. - ISBN 978-5-905034-03-0 : 950-
00. - TekcT : HEMOCPEICTBEHHBIH.

8. JlabGopaTopHBIN IPAKTHKYM 10 auciuiuiiHae "du3uka" : uisl CTYIEHTOB BCeX HAIIPaBJICHUN
noaror. BO / TloBomk. roc. yH-T cepBuca (PI'bOY BO '"[lIBI'YC"), Kad. "Cospewm.
ectectBo3Hanue" ; coct.: JI. . [lantokos, H. B. Xpunynos. - Jlokyment Adobe Acrobat. - Tonpartu
: IIBI'YC, 2017. - 1,00 MB, 76 c. : un. - Pexxum nocryma: http://elib.tolgas.ru/. - 0-00. - Tekcr :
JJIEKTPOHHBIN.
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9. CagenveB, U. B. Kypc oOmeii ¢usukn : yuebd. mocobue s BY30B IO TEXH.
cnenuanbHoCcTSM : B 4 T. T. 1. Mexanuka. MonekymnspHas ¢usuka u tepmoauHamuka / U. B.
CagenweB ; mox obmr. pen. B. M. CaBenseBa. - Mocksa : KuoPyc, 2009. - 521 c. : wn. - Ilpun. -
[TpenM. ykas. - ISBN 978-5-85971-899-3 : 240-63. - TekcT : HEMOCPEICTBEHHBIH.

10. CaBenbeB, M. B. Kypc oOmeii ¢usukun : ydebd. mocoOue s BY30B IO TEXH.
crienuanbHOCTSAM : B 4 T. T. 2. DnekrpudectBo u Maruetu3M. Bomnsl. Ontuka / Y. B. CaBenbeB ; moj
obmr. pea. B. U. CaBenbeBa. - Mocksa : KaoPyc, 2009. - 570 c. : win. - [Ipun. - [Ipeam. ykas. - ISBN
978-5-85971-898-6 : 240-63. - TekcT : HEMOCPEACTBEHHBIN.

11. CamembeB, U. B. Kypc oOmeii ¢usuku : yded. mocobuwe [isi BY30B IO TEXH.
cnenuanbHocTsIM @ B 4 T. T. 3. KBanToBas ontuka. AtomHas ¢usuka. Ou3uka TBEPIOTO Teja.
®wu3uKa aTOMHOTO si7ipa U 3neMenTapHbix yactui / . B. Casenbes ; mox o6m. pea. B. WM. CasenbeBa.
- Mockga : KnoPyc, 2009. - 359 c. : win. - [Ipenm. ykas. - ISBN 978-5-85971-900-6 : 240-63. - Tekct
: HETIOCPEACTBEHHBIH.

12. CaenbeB, U. B. Kypc o6meit ¢usuku : yueb. mocobue sl BYy30B IO TEXH.
crienuanbHOCTSAM : B 4 T. T. 4. CO0pHUK BOIIPOCOB U 3a1a4 1o obmei pusuke / 1. B. CaBenbes ; mon
o6u1. pen. B. U. CasenbeBa. - MockBa : KnoPyc, 2009. - 375 c. : un. - [Ipun. - ISBN 978-5-85971-
901-3 : 240-61. - TekcT : HENOCPEACTBEHHBIA.

13. Tpodumosa, T. . COopHUK 3amad 1m0 Kypcy (U3HKH : y4eOd. mocoOue i WHXK.-TEXH.
cnenuanpHocTe By3oB / T. . Tpodumona. - Mocksa : Beicm. mik., 2008. - 405 c. : un. - ISBN 978-
5-06-004439-3 : 327-40. - Tekct : HEMOCPEACTBEHHBIH.

14. Tpojpumosa, T. U. duzuka. CnpaBouHuk c¢ mnpumepamu pemienus 3amad / T. W.
Tpodumona. - Mocksa : Beicui. oOpa3oBanue, 2008. - 448 c. : uin. - (OcHOBBI Hayk). - TOJIKOBBII
cioB. pus. TepmuHOB. - [Tpui. - ISBN 978-5-9692-0086-9 : 245-00. - TekcT : HemocpeACTBEHHBII.

15. VYuyeOHo-meromuueckoe mocobue mno aucuuiuimHe "®Ousuka": Ui CTYACHTOB BCeEX
Hanpasienuil noaror. BO / ITosomk. roc. yH-T cepsuca (PI'BOY BO "TIBI'YC"), Kad. "Cospem.
ectectBo3HaHue" ; coct.: JI. U. [lantokos, H. B. Xpunynos. - Jlokyment Adobe Acrobat. - Tonbartu
: IBT'YC, 2017. - 2,72 MBb, 292 c. - Pexum nmocrymna: http://elib.tolgas.ru/. - 0-00. - Tekcr :
AJIEKTPOHHBIN.

16. VYuyeOHo-mMeToamueckoe mocobue 1o auciuminHe "dusmka" IS CTYACHTOB
Hanpasienuit BO: 09.03.02 "Hudopm. cucrempl u TtexHonoruu", 11.03.01 "Pagmorexnuka",
11.03.02 "MHpOKOMMYHUKALl. TeXHOJIOTUH U cucTembl cBs3u", 29.03.01 "TexHonorus u3aenuii jer.
npom-ctu", 29.03.05 "KoncrpynpoBanue uznenuii ser. npom-ctu", 43.03.01 "Cepsuc" / IToBomxk.
roc. yH-T cepsuca (PI'bOY BO "[IBI'YC"), Ka¢. "Mar. u ecrecTBEeHHOHAY4. JUCHUIUIMHBI" ; COCT.
A. W. boukapes. - Jlokyment Adobe Acrobat. - TonesitTi : [IBI'YC, 2020. - 7,87 Mb, 390 c. - URL:
http://elib.tolgas.ru/publ/Metod_FIZb B 31.01.2019.pdf (mata oGpamienus: 23.09.2021). - Pexum
Joctyna: s aBTopu3. nmonb3oBatenei. - 0-00. - Tekcr : 2JIeKTpOHHBIH.

17. ®uzuka : npaktukyM : B 2 4. Y. 1 / YbsiHOB. UH-T rpaxxa. aBuauuu. - Jlokyment read. -
VubsHoBck @ YU T'A, 2019. - 117 c. - IIpui. - URL: https://reader.lanbook.com/book/162544 (nara
obpamienus: 11.05.2023). - Pexxum noctymna: aias aBTOpU3. NoJab30BaTenei. - TeKCT : 3eKTPOHHBIH.

18. ®wusuka : yued. mocodue /i By30B IO T€XH. cnenuaibHoOCcTsIM / A. B. Mnblomonok, 1. B.
Acraxos, U. A. I'onuapenko [u ap.]. - Jokyment HTML. - Munck [u ap.] : HoBoe 3Hanue [u ap.],
2013. - 599 c. - (Breicmiee o0Opa3oBaHue). - [Tpwr. - URL:
http://znanium.com/bookread.php?book=397226 (nmata obpamienus: 15.10.2020). - Pexxum nmoctyma:
Ui aBTopu3. monb3oBateneil. - ISBN 978-985-475-548-9. - 978-5-16-006556-4. - Tekcr :
AJIEKTPOHHBIN.

19. Xaspynsik, B. I'. ®u3uka: m1abopaTopHbIid MPAKTUKYM : y4e0. TOCOOHe /I BY30B 11O TEXH.
U €CTECTB.-HAYyY. HANIPABICHUAM MOATOT. (kBannpukanus (crenens) "0akanasp") / B. I'. XaBpyHsik. -
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Hokymenr read. - MockBa : UTHOPA-M, 2019. - 142 c. - (Beicuiee oOpa3oBanue - bakanaBpuar). -
[Mpun. - URL: https://znanium.com/read?1d=354786 (mara oOpamenus: 15.10.2020). - Pexum
JocTyna: sl aBTopu3. monb3oBatenei. - ISBN 978-5-16-006428-4. - Tekct : HEemocpeACTBEHHBIH.

20. Yepros, A. I'. 3agaunuk no ¢usuke : yued. mocodbue s BTy30B / A. I'. Uepros, A. A.
BopoObeB. - U3a. 8-¢, mepepad. u non. - Mocksa : @usmaraut, 2007. - 6404 c. : un. - ISBN 5-94052-
098-7 : 244-79. - TekcT : HEMOCPEICTBEHHBIN.

21. HrteikoB, B. B. Benenune B OMOGU3UKY IS SJEKTPO- U PATUOUHIKEHEPOB : yueO.
nocobue / B. B. llITeikoB. - Jlokyment Reader. - Cankr-IlerepOypr [u ap.] : Jlaws, 2022. - 292 c. -
(Yuebnuku nns By30B. CnenumanbHas nurepatypa). - Cios. tepmunoB. - [Ipeam. yka3. - URL:
https://reader.lanbook.com/book/206966#2 (nara ooOpamenus: 29.01.2023). - Pexxum pocrymna: ajs
aBTOpH3. nmosb3oBareneit. - ISBN 978-5-8114-3734-4 : 0-00. - TekcT : 371€KTPOHHBIH.

5.2. TIlpogeccuonaiibHble 0a3bl JaHHBIX, HH(POPMALMOHHO-CIPABOYHbIE CHCTEMBbI,
HHTEepPHeT-pecypchl

1. eLIBRARY.RU : nayuHnas snextpoHHas Oubnuoteka : caift. — Mocksa, 2000 - . - URL:
https://elibrary.ru (mara oOpamenus: 14.06.2023). — Pexum pgocTtyma: s 3aperucTpup.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

2. Koncynbrantllntoc : cnpaBouHas npaBoBas cuctema : caiit / 3A0 «Kouncynprantllmocy.
— Mockga, 1992 - . - URL: http://www.consultant.ru (mara ooOpamenus: 14.06.2023). - Tekcr :
AJIEKTPOHHBIN.

3. DnexkTponHas O6ubnanoreyHass cucrema [10BOKCKOTO0 rocyAapCTBEHHOTO YHUBEPCHUTETA
cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tomwsatti, 2010 - . - URL. : http://elib.tolgas.ru (mara
oOpamenusi: 14.06.2023). - Pexxum noctyna: s aBTOPU3. OJIb30BaTeNel. - TeKCT : AIIeKTPOHHBIH.

4. DneKTpoHHO-OMOMMOTEeYHass cuctema Znanium.com : cait / OO0 "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (nata obpamenus: 14.06.2023). - Pexxum pocryna:
JUISL aBTOPH3. MOJIb30BaTeNe. - TeKCT : 3JIEKTPOHHBIN.

5.  DnekTpoHHO-OmOnuoteuHas cucrema Jlaus @ caiitr / OOO "ObC JIAHB". - Mockaa,
2011 - . - URL: https://e.lanbook.com/ (mara oOpamenus: 14.06.2023). - Pexxum gocrtyma: st
aBTOPU3. NOJIb30BATENIEH. - TEKCT : AIEKTPOHHBIN.

5.3. IIporpamMHoe obecnieyeHue

HNudopmannonHoe obecreyeHre y4eOHOTO mpollecca MO TUCIUIUIMHE OCYIIECTBISETCS C
WCIIOJIb30BAHUEM  CIIEYIOIIETO MPOrpaMMHOTO obecreueHust (JUIEH3HOHHOTO H  CBOOOIHO
pacmpoCcTpaHseMOro), B TOM YHCIe OT€YeCTBEHHOTO TIPOU3BO/ICTBA!

Ne HanmMmeHoBaHnue YcaoBust focryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH ceTH yHUBepcuTeTa (JIMLEH3UOHHBIN JOrOBOP)

2 MicrosoftOffice 13 BHYTPEHHEH CeTH YHHBEpCUTETA (JTUIICH3NOHHBIN JIOTOBOD)

3 C10 MOODLE U3 110001 TOUKH, B KOTOPOH UMEeTCs JOCTYI K ceTu MHTepHeT
(JIMLIEH3UOHHBIN JJOTOBOP)

4 [T MathCad U3 M1000W TOYKH, B KOTOPOM UMEETCS IOCTYI K ceTH MHTepHeT
(JIMLIEH3UOHHBIN JJOTOBOP)



http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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6. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCHHUIIJIMHE

[Tomemienust mpeAcTaBiIsAOT co00il yueOHbIe ayTUTOPUH ISl IPOBEICHUSI YUeOHBIX 3aHITHIA,
IOPEIYyCMOTPEHHBIX YYEOHBIM IUTAaHOM U pabouyeil mporpaMMoil JUCHUIUIMHBL, OCHAICHHBIC
000py/I0BaHUEM U TEXHUYECKHUMH CPEICTBAMU OOyUEHUS.

3aHATUSA JIEKIIMOHHOTO THUNA. Y4eOHBIE ayIuUTOPHM JUISL 3aHATUH JICKIMOHHOTO THUIIA
YKOMIUIEKTOBaHbl ~MeOENIbl0 M TEXHUYECKHUMH CpPEIACTBAMH OOYYeHHMs, CHyKalluMH IS
npeincTaBicHus — ydyeOHOW — mHpOpManuu  (CTallMOHApHBIE  WJIM  TIEPEHOCHBIE  HaOOPBI
JIEMOHCTPAIIMOHHOTO 000pyAOBaHUs (IIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK), Y4EeOHO-HATIISTHBIC
nocoOust (Ipe3eHTaluyd IO TeMaM JIeKIUK), 00eCrevMBaroIINe TEMATUYSCKUE WILTFOCTPAIUH,
COOTBETCTBYIOIIME JAHHON MpOTrpaMMe TUCHUTUTUHBIL.

3aHATHA CeMMHAPCKOr0 THUNA. YUyeOHbIE ayJUTOPUU JUIsl 3aHATUH CEMHHApCKOIO THIIA
YKOMILUIEKTOBaHbl ~MeOeIbl0 M TEXHUYECKHMMH CpEACTBAMH OOYUYEHHUs, CHYXKallUMU U
NpeACTaBICHUsT  y4yeOHoM  uHpopManuu  (CTAallMOHApHBIE WM  TMEPEHOCHbIE  HAOOPBI
JEMOHCTPALIMOHHOTO 000pyI0BaHUsl (IPOEKTOP, IKPaH, KOMILIOTEP/HOYTOYK).

JlaGopaTopHble padoThl. /[ nposedenus 1abopamopHbvix pabom uUcnoib3yemcs yyebHas
ayoumopus «Jlabopamopusa 312», ocHawenunas credyrowum obopyoosanuem: OCIILIOTPpadBbl,
TeHepaTophl, OJIOKM THUTAaHUSA, KOMIIBIOTEPHI, JIOKaJbHAs KOMIIbIOTEpHAasi ceThb VIHTepHeT,
1abopaTopHbIe U3MEPUTEIbHBIE YCTAHOBKH, JIa3€Phl, BUCOMPOCKTOPHI.

IIpome:xxyToyHnass arrecraumsa. /{1 1poBeacHUS IPOMEXKYTOYHOM aTTECTALMM 110
JTUCIUILIMHE HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KIIACChI, OCHAIIEHHBIE KOMIBIOTEPHONM TEXHUKOH C
BO3MOXXHOCTBIO NOJKIIOUEHUS] K ceTh VHTepHer u oOecrieueHueM JO0CTyla B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTeIbHYI0  Cpey  YHUBEpPCHUTETa W/MIU  y4eOHBIE  ayJIUTOPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYCHHUSI.

CamocrositesibHass padora. [lomemeHus Ui CcaMOCTOSITENBHOM pabOThl  OCHAIIEHBI
KOMIIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «lHTepeHeT» M JoCTymoM K
ANIEKTPOHHONW  MH(OPMAITMOHHO-00pa30BaTeIbHOW  cpene  yHuBepcuteTta. s opranuszanuu
CaMOCTOSTENIbHON PaboThl 00YUaIOIIMXCS UCTIOB3YIOTCA:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

o6ubnuoreka (Meauasai), UMEIOIas MecTa JUIsl 00y4JarolIMXCsl, OCHALIEHHbIE KOMITbIOTEpaMU
C JIOCTYIIOM K 0a3aM JaHHBIX U ceTu MHTepHerT.

JJileKTPpOHHAs1T HH(opMannoHHO-00pa3oBaTebHasaA cpeaa yHuBepcurera (DQUOC).
Kaxnaplii oOywaromuiicss B TeueHHE BCEro Mnepuoaa oO0ydyeHus obOecrneyeH WHIUBUAYAIbHbIM
HEOTPAaHMUYEHHBIM  JIOCTYIIOM K  DJIEKTPOHHOM  HMH(OPMaIMOHHO-00pa30BaTEeIbHOW  cpefe
yauBepcuteta (OMOC)http://sdo.tolgas.ru/u3z 000N TOYKH, B KOTOPOW MMEETCS JOCTYN K
MH(OPMaIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTu "VHTepHeT", Kak Ha TEppPUTOPUU YHHBEPCUTETA,
TaK U BHE €e.

OUOC yHuBepcurera 00eCrneynBaeT:

JOCTYyNl K y4eOHBbIM IUIaHaM, pabouyuM NporpaMmaM JIUCHUIUIMH (MOZYyJed), mporpammam
MPAKTUK, OJJIGKTPOHHBIM YyUeOHBIM HW3JaHUSAM M DIEKTPOHHBIM O0pa30BaTEIbHBIM pecypcawm,
YKa3aHHBIM B pab04MX MporpaMMax JTUCHUIUIMH (MOIyJeil), mporpaMMax MpakTuK;

(dbopMHUpOBaHKE IEKTPOHHOTO MOPT(HOIUO 00YUArOIIErocs, B TOM YHUCIIE COXPaHEHHE ero paboT
Y OLIEHOK 32 3TH pabOoTHI.

B cnyuae peanuzanuu 00pa3oBaTeNbHOW MPOTrpaMMbl C MPUMEHEHHEM 3JIEKTPOHHOTO
0o0y4deHus, AMCTaHIMOHHBIX 00pazoBaTenbHbIX TexHOoIorui MOC nonmonHUTENbHO 00ECIeUnBaET:

¢dukcauio xoaa o0pa3oBaTeNbHOIO MpoIecca, Pe3ylbTaTOB MPOMEXKYTOUYHOW aTTECTallud U
pe3yJIbTaTOB OCBOEHMSI 00pa30BaTEIbHON POrPaMMBb;

MpoBeleHUE YYeOHBIX 3aHATHHA, NPOLEAYp OLEHKH pe3ylbTaTOB OOyYeHUs, pean3alus
KOTOpPBIX  TNpEAYyCMOTpEHa ¢ TNPUMEHEHHUEM DJJIEKTPOHHOTO  OOy4YeHHs, JUCTAHIIMOHHBIX
00pa3oBaTeNbHbBIX TEXHOJIOTHIA;

B3aMMO/ICIICTBIE MEX]ly YYaCTHUKaMU 00pa30BaTeIbHOTO MPOILEcca, B TOM YHCJIe CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJIEUCTBUS TocpeacTBOM ceT "Mutepuer".
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7.  OCOBEHHOCTH OPIrAHM3AIIMU OBYYEHUA JIdA JHULO C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

[Ipu HeoOxomumocTu paboyasi mporpamMma JUCIHUIUIMHBI MOXKET OBITh aJanTHpOBaHa IS
obecrieyeHns 00pa30BaTENLHOTO MPOIEcCa MHBAIHMIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0pOBBS, B TOM YHCIIE AJISl IUCTAaHIIMOHHOTO 00yuenus. J{ist aToro Tpedyercs 3asBICHUE CTy/IEHTa
(ero 3aKOHHOTO TPEACTABUTENS) M 3AKIIOUEHHE ICUXOJIOT0-MEAMKO-TIearorn4ecKoi KOMHUCCHH
(IIMIIK).

B ciydyae HeoOXoaMMOCTH, 00yYArOIIUMCS M3 YHUCIa JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSMU
3M0pOBbsl (IO 3asBICHUIO OOyyaromierocs) a Jjs MWHBAIMIOB TakXke B COOTBETCTBUU C
UHIMBUAYAIbHOW TPOTpaMMOil peadMInMTalu WHBAJIWAA, MOTYT MPEAJaraThCs CIeIyoIue
BapHaHThl BOCIPUATUS yueOHOW HMH(OpPMALMKU C YYETOM UX HMHJUBUIYaJbHBIX NCUXO(PU3UYECKUX
0COOEHHOCTEH, B TOM 4HCIE€ C MPUMEHEHHEM DJJCKTPOHHOTO OOy4YeHHMS M JUCTAHIIMOHHBIX
TEXHOJIOTHI:

- ISl JIAL ¢ HApYLICHUSAMHU 3pEHUs: B Me4aTHOW (opMe yBenmuueHHBIM HIpUPTOM; B Gopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiina (mepeBoa yueOHBIX MaTepHalioB B ayanodopMmar);
B TieuaTHOM ¢opme Ha s3bike bpaiid; WHAMBHIyanbHbIE KOHCYJIBTAMM C IPHUBICYCHUEM
TU(dIOCYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 33JaHUST U KOHCYJIbTAIIHH.

- U JIUI] C HApYIISHWsIMH CIIyXa: B MeYaTHOH ¢dopme; B popMe AIIEKTPOHHOTO JOKYMEHTA;
BUJEOMATEpHaNbl €  CyOTUTpamMH; HHIUBUAYalbHbIE KOHCYJNbTAlUU C  [PHUBJICYCHHEM
CYpZIOTIEPEBOIUMKA; WHANBUYAIbHbIC 3aJaHUS U KOHCYJIbTAIHH.

- ISl JIML ¢ HApYIICHUSMU OTIOPHO-JBUTATENLHOTO ammapaTa: B medaTHoil gopme; B Gpopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; HHIUBUIYaTbHbBIC 3aJaHUS U KOHCYJIbTAIHH.
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8.OHEHOYHBIE MATEPHAJIBI (®POHA OHLEHOYHBIX CPEIACTB) IS
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHUU NTPOME KYTOYHOU ATTECTALIUAN

8.1. Onucanme mnoka3zatejedl M KpPHUTEepHeB OIeHMBAHUS KOMIETEeHUUH Ha
Pa3JIMYHBIX 3Tanax uX GopMHUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

JIJIs OLICHKW 3HAHWA, YMEHHWH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIIMU IIO
TUCITUIIMHE TPUMEHSIETCS OaUTbHO-PEUTHUHIOBAsS CUCTEMa KOHTPOJS U OICHKH YCIIEBAEMOCTHU
CTYJICHTOB. B OCHOBY OaJllIbHO-PECHTHHIOBOW CHCTEMBI IOJIOXKEHBI MPUHIUIILI, B COOTBETCTBHH C
KOTOpBIMH (hOpMHpOBAHHE PEHTHHra CTYACHTAa OCYIIECTBISETCS B XOJA€ TEKYIIEro KOHTPOJIsS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIIkana omeHKH pe3yjJbTaToB 0CBOCHUA TUCIHUIIJIMHBI, C(l)OpMI/IPOBaHHOCTI/I pe3yjabTaToB

o0y4eHust
®opma npoBeeHHs IIxanpl OLIEeHKH YPOBHS
MPOMEKYTOIHOM chopMHpPOBAHHOCTH IIIxana oeHKH YPOBHS 0CBOEHHUS JUCHUTINHBI
aTTecTanun Pe3yJabTaTOB 00yUeHHS
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0amnpHas mKama, Henug GepeHnn
OLICHKU nikana, % nikana, % nu dhepeHIIpoBaHHAs poBaHHas
KOMIIETEHIIU I OIleHKa/0at OIICHKA
JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYIOBIICTBOPHUTEIHHOY / HE 3a4YTEHO
2
Dxzamen TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHOY / 3 3a4TEHO
70-85,9 «xopomioy / 4 3a4TEHO
MOBBIIICHHBII 86-100 86-100 «OTIHYHO» / 5 3a4TEHO

Ilo umoeam mekyweti ycnesaemocmu CmyoeHmy Modcem Oblmb 6bICMABNIEHA OYEeHKA NO
APOMEIICYMOUHOU ammecmayuy 6 COOMEemcmeuu 3a HAOpaHuvlmMu 3a cemecmp oaiiamu (no
HakonumenbHoMy peumunzy).Cmyoenmam, HAOPAGUWIUM 8 X00e MeKyuje2o0 KOHMpO.s YCnesaemocmu
no oucyunaune om 61 0o 100 6ann06 u evinoIHUSWUM BCe 0OA3amMeENbHbIE 8UObL 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMULL, NO peueHUur0 npenoodasamelisi 6e3 NPOXOHCOEHUS NPOMENCYMOUHOU ammecmayuu
8bICMABTIAEMCSL OYEHKA 8 COOMBEMCMBUU CO WIKANOU OYEHKU Pe3)Ibmamos 0C80eHUs OUCYUNTUHB.

Pesynomam oo6yuenua cuumaemcsa c@opmuposannvim (NOGLIUIEHHDLI YPOGEHD), eclu
meopemuyeckoe coo0epicanue Kypca 0C60eHo NOJIHOCMbIO, NPU YCHMHbIX c00ece008anHUsIxX CmyoeHm
ucuepnwvigarowe, nNOCie008amelbHO, YemKo U JN02UYeCKU CMPOUHO usldzaem Y4eOHbulll Mamepuan,
CB80000HO cCnpasisemcss ¢ 3a0a4amu, BONPOCAMU U OpYyeUMU BUOAMU 3A0AHUL, MPeOYIOWUX
NpUMeHeHUs 3HAHUL, UCNOIb3Yem 6 omeeme OONOTHUMENbHbIL Mamepual; éce npedyCMOmpeHHbvle
pabouell Yy4eOHOU NpoSpamMMol 3a0aHUS BbINOIHEHbl 6 COOMBEMCMEUU C YCMAHOBIEeHHbIMU
mpebo8aHusAMY, CMYOeHmM CHOCOOeH aHAIU3UpPo8ams NOJYUEHHble pe3yIbmambl, NposG/sem
CAMOCMOAMENbHOCb NPU 8bINOJHEHUU 3A0AHUL, KAYeCmE0 UX GbINOJIHEHUs] OYEHEeHO YUCTIOM DANlo8
om 86 0o 100, umo coomeemcmayem NOBLIULEHHOMY VPOBHIO CHOPMUPOBAHHOCIU pPe3)bIMamos
00yueHusl.

Pesynomam obyuenusa cuumaemca copmupogannvim (nOpozoewvlit ypoeens), eciu
meopemuyecKoe coo0epicanue Kypca 0C80eHo NOJIHOCMbIO, NPU YCMHbBIX c00ece008anHUsIX CMyOeHm
nOCNe0068amenbHO, 4emKo U JI02UYeCKU CMPOUHO u3idzaem Y4eOHblll Mamepuai, Cnpagisaemcs c
3a0a4amu, BONPOCAMU U OpYeUMU BUOAMU 3A0AHUL, MPEOVIOWUX NPUMEHEHUs 3HAHUL, 6ce
npeoycmompenHvle paboueli yueOHOU NpocpamMmol 3a0aHus 6blNOJHEHbL 8 COOMBEMCMEUU ¢
YCMAHOBNEHHbIMU MPebOo8aAHUAMY, CMYOEHM CHOCOOeH AHANU3UPOBAMb NOJYYEeHHble pPe3Vlbmambl;
npoAGIAem CAMOCMOAMENbHOCMb NPU BbINOIHEHUU 3A0AHUU, KA4ecmeo UX BblNOJHEHUS OYEeHEeHO
yuciom b6annos om 61 oo 85,9, umo coomeemcmayem NOpPo2OBOMY YPOBHIO CHOPMUPOBAHHOCTIU
pe3ynbmamos 00yueHus.

Pezynomam obyuenus cuumaemcsa HecqhopmMuposannvim, eciy cmyoenm npu 6binoJHeHUU
3a0anull He OeMOHCHmpUpyem 3HAHUU YYeOHO020 Mamepuana, Oonyckaem OWUOKU, HeY8epPeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3A0AHUsL, He OeMOHCMmpUpyem HeoOX00UMbIX YMeHUll,
Kauecmeo 8blNOJIHEHHbIX 3A0AHUl He COOMEEMCMEYem YCMAaHOBIeHHbIM MPeO08aHUAM, KA4eCmeo Ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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®opMBbI TEKYLIEro KOHTPOJIS yCieBaeMOCTH

@DopMbI TEKYILIET0 KOHTPOJISI Konmaectso

KoanuectBo 6amios

Makc. BO3M. KOJI-BO

KOHTPOJBHBIX 3a | KOHTp. TOUKY 6aiioB
TOYCK
Yemmuwiti onpoc no memam 7/- 2 14/-
Omuem no npakmudeckum pabomam 7/- 4 28/-
Omyem no 1abopamopuvim pabomam 6/1 7 4217
Konmponvnas paboma ons cmyoenmos -/1 77 -[77
00Yy4aUUMCcsL no 3a04HOU hopme 00yUeHUs.
Teopueckuil petimune (yuacmue 8 KOHQEpeHYusx, 1/1 16/16 16/16
onumMnuaodax u m.n.)
ﬂOnOﬂHumeﬂbele Oanbl 30 akmueHoe uszydueHue ()MCL[UI’UZUHbl
u op.
HToro nmo aucuunjinge 100 6ass10B

[Tpumeuanue: -/- 06vem wacos coomeemcmeeHHo 0Jisk OYHOU, 3A0YHOU POPM 0OVUeHUs

Cucrema
http://sdo.tolgas.ru/.

OLICHMBAaHWA  MPCACTaBJICHA B

AIIEKTPOHHOM  Y4eOHOM

Kypce

10  JUCHUILINHE

8.2. TumoBble KOHTPOJbHBbIE 3aaaHusi WJau HHble Matepuaabl i TEKYIIEI'O

KOHTPOJISA YCIIEBAEMOCTHU

8.2.1. TunoBble 3a1aHNs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM
IpakTuyeckoe 3anaTue Ne 1. OCHOBBI KJIaCCHY€CKON MeXaHUKH.

IToHsATHE COCTOSHHSA B KIIACCHUECKON MEXaHHKE.
CnocoObI OITMCaHUS MEXaHHYECKOIO IBHIKCHUS.
3aKoH JABUKEHUSI MAaTEPUATIBHONU TOYKH.
CKOpOCTh U YCKOPEHHUE.

Kunematuka tBEporo tena.

ook whE

Pemenne 3agau.

HpaKTI/I‘IeCKOC 3ansaTHe Ne 2, l[I/IHaMI/[Ka MOCTYNNATECJILHOT0 ABUKEHUS TBEPAO0I0 TEaA.

1. [punnun otHocuTenbHOCTH [ anumes.

2. 3axonbl Hpl0TOHA, ypaBHEHUS IBUKCHUS.
3. Pabora, sHEprus u UMITyJIbC.

4. 3aKoHbI COXpaHEHUS UMITYJIbCA U SHEPTUHU.
5. Pemenne 3a1au.

HpaKTI/I‘IeCKOC 3ansaTue Ne 3. l[l/ll—laMl/[Ka BpamaTeJbHOr0o IBHKEHHUSA TBEPAOT0 TEJ1A.

YpaBHEHE MOMEHTOB.

MOMEHT WHEepLIUHU Tena.
3aK0H COXpaHEHHSI MOMEHTA UMITYJIbCA.
I'upockommueckuit 3 pexT.

ok wdE

Pemenue 3agay.

IIpakTnyeckoe 3ansaTHe Ne 4. DjIeMeHTHI PeJSTHBUCTCKONH MEXaHUKH.

1. HOCTYJ'IaTBI CHelHraJIbHOM TCOPHUU OTHOCUTCIIBHOCTHU.

2. TlpeoGpa3zoBanus JlopeHiia, Ux CIeICTBUSI.

3. OCHOBHO¥1 3aKOH PEISITHBUCTCKON JTUHAMHKHU.
4. CBs3b MEX]y SHEPTUEH U UMITYJIbCOM.

5. Pemenue 3amau.

OCHOBHOI1 3aKOH AUHAMHKU BPAIICHUA TBEPAOTO TCJIa BOKPYT HEIOABHKHOM OCH.
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IpakTnyeckoe 3ansitue Ne 5. Mousekyasipuasi puznka. MoJieKyJApHO-KMHETHYECKASI TEOPHSI.
1. Cratuctuueckas Gpusnka v TepMOAMHAMUKA.

2. OCHOBHBIEC YpPaBHEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH UCAIBHOTO Ta3a.

3. CpenHsas KMHETUYECKAsl SJHEPIHsl TEIJIOBOTO ABM)KEHUS MOJIEKYJI, €€ CBS3b C a0COIIOTHOM
TeMIrepaTypou.

4. Kiaccuueckas CTaTHUCTHKA, pacnpeneneHus Makcsemia u bonbimana.

5. Kunernueckue siBjaeHUSI.

6. Pemenue 3amau.

IIpakTnyeckoe 3ansitue Ne 6. TepmoauHaMuka.
1. TepmoauHamuueckue GYHKIUU COCTOSTHHUSL.

Buytpennss sHeprus, padoTa uaeaabHOro ra3a, KOJIMYECTBO TETJIOTHI.
Tpu Havana TEPMOJUHAMHUKHU.
DHTpONUSL.

oW

KonaeHcHpoBaHHOE COCTOSIHHE, arperaTHBIC COCTOSIHUS BEelIecTBa U (Da30BhIC MPEBPAICHUS.
6. Pemenue 3amau.

HpaKaneCRoe 3aHaTHE Ne 7. 3HeKTpI/I‘leCTBO U MAarHeTu3M. 3ﬂeKTp0CTaTI/IKa B BaKYyYM¢E U
BellecCTBe.
QHGKTpI/I“IeCKOG I10JIC.

HarnpsikeHHOCTh M NOTEHLMAIT AIEKTPUYECKOTO MOJIS.
CBs13b MEX1y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.
JManeKTpuKkH.

Teopema Octporpasackoro-I'aycca.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM IIOJIE.
DNIEKTPOEMKOCTh IPOBOIHUKOB.

Konpaencaropsl.

© oSNk wDdE

DHeprus MEeKTPUIECKOro MOJIs.
Pemenne 3agau.

~

IIpakTuyeckoe 3ansitue Ne 8. IIoCTOSAHHBIN 3JIEKTPUYECKHUH TOK.
1. 3akoHBI HOCTOSHHOTO TOKA.

PaboTa 1 MOIITHOCTB TTOCTOSIHHOTO TOKA.

[TpaBuna Kupxroga.

[TpeBpaliieHust SJHEPTUU B IEKTPUUECKUX LIETISX.

Knaccuueckast 3eKTpoHHast TEOPHsI AIEKTPOIIPOBOIHOCTH METAIIJIOB.
SIBeHue CBEPXIIPOBOIUMOCTH.

No ko

DNEeKTPUUECKUN TOK B BaKyyMe, ra3ax U >KUJIKOCTSIX.
8. Pemenue 3amauy.

IpakTuyeckoe 3ansaTue Ne 9. MarHuToCTaTHKA B BAKYyME M BellleCTBe.
1. CaoiicTBa MAarHUTHOTO TIOJISI M €T0 XapaKTEPUCTHKH.

Cuna Amnepa.

Cuna JlopeHna.

3akoH buo-Casapa-Jlannaca.

[ToToK M IUPKYJIALHS BEKTOPAa MATHUTHON WHYKITUH.

3aKOH MOJIHOTO TOKA.

JIBr>KeHUE 3apsKEHHBIX YACTHUIL B 3JIEKTPUYECKOM M MAarHUTHOM TOJISIX.
DJIEKTpOHHAs TEOPHsI MarHeTU3Ma.

. JInamarHeTUKu U NapaMarHeTUKH.

©oN ko

10. ®eppomarHeTUKH.
11. Pemienue 3agay.
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3 cemecTp
IIpakTyeckoe 3ansaTHe Ne 10. J1eKTPOMAarHUTHAA HHAYKLHSA.
1. 3akoH 27€KTPOMarHUTHON MHIYKIUH.

3aKOH AJIEKTPOMarHUTHOW MHIYKIIUH.
WMHIyKTUBHOCTD KOHTYPA, UHIYKTUBHOCTb KaTYLIKH.
B3anmuas uaaykuus.

oL

DHeprus MarHUTHOT'O TIOJISI.
6. Pemenue 3amau.

IIpakTnyeckoe 3ansaTHe Ne 11. Ji1ekTpoMardHuTHoe noJie. YpapHenust MakcseJuia.
1. BuxpeBoe 351eKTpHUYECKOE IOJIE.

Tox cmemenus.
VYpaBHeHnus MakcBesia B MHTETpaabHON opMme.
DJIeMEeHThI BEKTOPHOTO aHanu3a. b

a bk wn

VYpasuenus Makcsemia B iuddepeHmaibsHoi popMme.
6. Pemenue 3amau.

IpakTnyeckoe 3ansiTue Ne 12. dusuka KojgedaHUd M BOJIH.
1. TapmoHmMuYeckue KoyieOaHUs.

2. Ammnutyna, 4acToTa, mepuos u ¢aza rapMOHHUYECKUX KOJICOaHHIA.

3. Juddepennumanbuoe ypaBHEHIE rapMOHUYECKIX KOIEOaHUH.

4. T'apMOHWYECKHI U aHTAPMOHHYECKHUH OCIIHILISATOP.

5. TIpyXUHHBIA MasSTHHK, MaTEMaTHYCCKHI MAsTHHK, (QU3NYCCKUN MasTHUK, KOJeOaTeIbHBIN

KOHTYD.
6. CioxeHre rapMOHIUYECKHUX KOJICOaHMIHA.
7. Pemenue 3amau.

IIpakTyeckoe 3ansaTue Ne 13. 3aryxaommue Koned0anus.
1. uddepenunanbHoe ypaBHEHHE 3aTyXalOMUX KOIeOaHUH, €ro pelieHue.

2. KsasucranmoHapHbIC TOKH.
3. Llens mepemMeHHOTO TOKA.
4. ABTOKOJEOaHUSI.

5. Pemenue 3amau.

IIpakTuueckoe 3ansaTue Ne 14. BosiHoBbIe mpouecchl.
1. Onwucanue mIOCKUX 3BYKOBBIX U OJICKTPOMArdHUTHBIX BOJIH.

DHEpPreTUYeCcKre XapakTEPUCTHUKU BOJTH.
Bekrop Ymosa-IlolituHra.

BosiHOBOE ypaBHEHUE.

WuTepdepeHius BoIH, CTOSYHE BOJIHEIL.
Judpakius BoJH.

ITpunuun ['rolirenca-dpenens.

8. Pemenue 3amau

No abkowd

IIpakTyeckoe 3ansaTue Ne 15. BosinoBas onruka.
1. DrnexTpoMarHuTHas NpHPOJIA CBETA.

Wutepdepennus ceeta.

KorepeHTHOCTS.

Judpakuus ceera.

Merton 308 @penens.

Hudpaxus Opaynrodepa ot menu 1 1uGpakinOHHON PEIIETKH.
Judpaxius peHTTeHOBCKUX JIydel Ha MPOCTPAHCTBEHHON pelleTKe.
[Tpuntumn romorpadum.

O N bk owd
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9. DnemenTsl Oypbe-ONTHKY.
10. INonsipuzanus ceera.
11. Pemenue 3anau

IpakTnyeckoe 3ansitue Ne 16. KBanroBasi reopusi.
1. TemnnoBoe u3ny4yeHue.

Criextp n3nydeHus abCoIOTHO YEPHOTO Tea.

KBanToBas runoresa u ¢popmyina Ilnanka. DoToHbI.

Buemnuit poro3ddekt u ero 3aKoHbI.

[laBiieHue cera.

Dddext Komnrona.

EAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3TyYEHHUS.
KopnyckynsipHO-BOJIHOBOM Tyau3M.

. CooTHOLIEHNE HEONPEIETEHHOCTH U IIPUYUHHOCTD.

©oNo kLD

10. l'unore3a ae bpoitns.

11. OnpITHOE TOATBEPKICHUE TUIIOTE3bI.

12. CooTHOmeHHne HeonpeaeneHHoctel I elizenbepra.
13. Pemenue 3anau

IIpakTnyeckoe 3ansaTue Ne 17. AtomHas ¢pusuka.
1. Crpoenue aToma.

AToM Bogopoa.

CnuH 371eKTpoHa.

ITpunnun 3anpera [aynu.

Knaccugukarus KBaHTOBBIX COCTOSTHUI aTOMOB M MOJICKYJI, KBAHTOBBIE YHCIIA.
ATOMHBIE 1 MOJIEKYJISIPHBIE CIIEKTPHI U3TYYCHHUS.

XapakTepUCTUYECKOE U3ITyUEHUE.

BreIHYXI€HHOE H3IIy4YEHHE.

©CoN kDN

Ycunenue >MeKTPOMAarHUTHOTO TMOJS B Cpele C OTPHUIATEIbHBIMU TOTEPSIMH, "WHBEpCHS"
KBAaHTOBBIX COCTOSIHHI B BEIIECTBE.

10. INpuHmn paboThI Ja3epoB.

11. Xumnyeckasi CBA3b.

12. Tlepuoaudeckasi cucTeMa 3JIEMEHTOB.

13. Pemrenne 3amau

IIpakTuyeckoe 3anaTue Ne 18. Sinepnas gusuka.
1. AtomHoe sampo.

CtpoeHue aTOMHOTO 511pa, €r0 XapaKTEPUCTHKU.
OHeprus CBA3M A1pa, yAEIbHAs SHEPTUs CBA3M SApA.
3aKOH paslMOaKTUBHOTO pacnaja.

SInepHsle peakuuu.

IlenHas peakuus ACICHUs.

SInepHslil peakTop.

Snepnas >HepreTuka.

©ooNo kDD

TepmosiiepHbIil CUHTES.

[EN
o

. Kimaccudukanust snemeHTapHbIX YacTHII.

[EEY
[EEN

. COBpCMeHHaH TEOPHA CTPOCHUS DJICMCHTAPHBIX YaCTHII.

[EN
N

. CoBpemeHHas (pusnveckast KapTuHa MHUpA.

[EEN
w

. Pentenue 3amauy.

IIpumepHbIe 3a1a4u JUIsl pEeIIEHUs HA IPAKTUYECKUX 3aHATHAX:
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2 cemecTp

1. ABTomMOOMIIF Hauan ABWXKEHHUE IO MPSMOMY IIIOcce cO CKopocThio Vi = 50 kmM/4. Yepes
BpeMs At = 0,5 4 B TOM k€ HalpaBJICHUH BBILIEN JAPYrOi aBTOMOOMIIb CO CKOPOCTBIO Vo = 70 Km/4.
Omnpenenure, yepe3 kakoe Bpems ; BTOpoil aBTOMOOWIIb JOTOHHUT MEPBBIA U KaKOE PACCTOSIHHE Sy
POMIET 10 3TOTO.

2. Ilepsbie 200 KM TyTH MO MPSIMOMY IIOCCE aBTOMOOWIIb JIBUTAJICS CO CKOPOCThIO Vi = 60
kM/4, a octaBmuecs 100 kM— co ckopocThio Vo = 70 kM/4. OnpenenuTre CpeaHIO CKOPOCTh <V>
aBTOMOOWJIS HA BCEM ITYTH.

3. Toukwii crepkeHb auuHOM 1=20 cM HeceT paBHOMEpHO pacmpenenenusiii 3apsaa q =0,1 mxKo.

Onpenenuth HapsKEHHOCTh E 37€KTpUUecKoro mossi, co3aBaeMoro pacipeesIeHHbIM 3apsiOM B
Touke A, JIexalliell Ha OCU CTEp>KHsI Ha paccTosiHUM a =20 ¢M OT ero KoHIa

4. Ilo ToHKOMY MOJYKOJbIY paauyca R= 10 cM paBHOMEPHO paclpeiesieH 3aps]l C JUHEHHON
wioTHOCTBIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E anekTprueckoro moiisi, co31aBaeMoro

PacCpeaACICHHBIM 3apAa0M B TOYKE 0, COBHaI[aIOH_[eﬁ C ICHTPOM KOJIbLIA.

3 cemectp

1. Ha miens HOpMalbHO MajaeT MnapauieibHBIA My40K MOHOXPOMATHYeCKOro cera. JlnuHa
BOJIHBI TAJAIONIETO CBETa YKJIAIbIBaeTCS B IIUpHHE Imenu § pa3. KakoBa mmpuHa HYIEBOTO
MaKCUMyMa B JU(PPAKIIMOHHOW KapTHHE, MPOCIIUPYEMON JTMH30M HA DKPaH, OTCTOSIIMIA OT JIMH3bI HA
paccrosiaue | = 1 m?

2. Ha Henpo3payHylo IJIACTUHKY C Y3KOW IHIEIBI0 HOPMAJIBHO MaJacT MOHOXPOMATHYECKUN
CBET. YTOJI OTKIIOHCHHSI JIy9el, COOTBETCTBYIOIIMI BTOPOU CBETIION AU(PPAKIIMOHHON 1TOJI0CEe, PaBCH
1° . CKONbKUM JUIMHAM BOJIH MAaroLIEro CBETa PaBHA IMPUHA Iesn?

3. Ha paccTosHEE 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro HcTouHMKa cBeta (A =5-107 m)
HaxoauTcs 3kpaH. [locepennne MeX Iy UCTOYHUKOM M SKPaHOM PAcIiONIO’KEHa HEIpo3padHasi IrupMa
¢ otBepctueM paauycom 1 mm. Hlupmy nepememniarot k skpany Ha paccrostaue 0,75 M. CKoibKO pa3
NP e TepPeMEeIIeHUN OyIeT HaOJIF0IaThCs TEMHOE IMATHO B IICHTpPE MUMPAKIIMOHHON KapTUHBI Ha
sKpaHe?

B xo1e moaroToBKH K MPOMEXKYTOYHON aTTECTAllMU OOYUYaIOMIMMCS TIPEIOCTABIISIETCS BO3MOXKHOCTD
MPOUTH TECT CaMONpPOBEpPKU. TecT sl caMOMpOBEpKH Mo auciumumHe pasmenieH B DUOC
yHuBepcuTeTa http://sdo.tolgas.ru/ B cBOOOIHOM 1T CTYZEHTOB JIOCTYTIE.

8.2.2. TunoBsle 3aaHus 1Jis1 JIADOPATOPHBIX PadoT

Jladoparopnasi padora Ne 1. «OnpenesieHue Macchbl TeJia NPaBUJILHOI reoMeTPpHYeCcKOoH
(hopmbI»

Pabouee 3aganue

1.Omnpenenenre Macchl Tea MyTeM pacdera 1o Gopmyie.

2.J1J1 BRITIOJTHEHUS pa0b0overo 3aJaHus IMOJIYIHUTh y MPEToIaBaTells WK Ja0OpaHTa TEJI0
MPAaBUJIbHON reOMeTpUIecKOi (hOPMBI, IITAHTEHITUPKYIh K MUKPOMETP.

3. Manee, B Ka4ecTBE MPUMEpPa, TaeTCs TOPOOHOE OIMMCAHNE ACHCTBHIA TPUMEHHUTEIHHO K TEITY
WIHHIPUYECKON (POPMBI.

4.CTyneHT BBITIONHSET 3aJJaHue JJIS BBITAHHOTO TeJa 10 MIPUBEJICHHOMY ITPUMEPY.

JladopaTopnasi padora Ne 2. «OnpenesieHue YCKOpPeHUs CBOOOTHOTO M eHNsI ¢ IOMOIIbI0
MaTEeMaTHYeCKOIr0 MASITHUKA»
PatGouee 3aganue
1. [TonBecuTh CTaJbHON IIAPUK HA HHUTH,MCIIONB3YS INTATHB, M M3MEPUTh paccrosiHue | ot
TOYKH TMOJIBECa J0 IEHTpa mapuka. Pe3ynbraT u3MepeHnus u abCoMOTHYIO omuoOKy Al mamepenus
3amucarh B TaOIUILy.
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2. OTKIOHUTH HUTH OT BEPTUKAIW Ha HEOONBIIOW yrol © OTIYCTUTh MIAPHK.
MareMaTHuecKuii MassTHUK HAUYHET COBEPIIATh TAPMOHMUYECKUE KOJIECOaHMS.

3. B MOMEHT MakCUMaJIbHOTO OTKJIOHEHHMsI IIapuKa OT MOJIOKEHUS PABHOBECHUS 3aIlyCTHUTb
CEKYHJIOMEp M OCTAaHOBUTH CEKYyHJIOMEpP B MOMEHT, kKorja mapuk coBepmmt N =30 konebGaHuid.
W3mepenHoe Bpems t 1 abcomoTHy0 omnOKy At 3amucaTh B TaOIHILy.

4. Ucnonb3ys (hOpMyITbl, pAaCCUUTATh BETHUMHY § M aOCOIIOTHYIO OIIHOKY AQ.

JlabopaTopHas padora Ne 3. «M3yyeHne 0CHOBHOI'O 3aKOHA JUHAMMKH BPalllaTeJIbHOI0
JABHKEHHSI TBEPIOTO TeJIay
Pa0ouee 3aganue

1. HccnenoBaTh 3aBUCUMOCTB £( M, ) Ha adopatopHoM creHje «MastHuk ObepOexar.

2. N3mepuTs ITAaHIEHIUPKYJIEM PaInyC IIKUBA I MAATHUKA U BEPTUKAIBHON JIMHEUKOMN
BBICOTY N HaYaIbHOTO ITOJIOKEHHS TUPU. 3HAUCHUSI BEJINUMH 3aHECTH B Tabuiy 1.

3. [TogBecuTh Ha HUTH TUPIO Maccoi M ( mpojenath Jyis MSATH 3HAYCHHH Macchl M

THpH)., OTIIYCTUTh €€, OJHOBPEMEHHO BKJIIOUUTH CEKYHJOMEP U BBIKIIOUUTH €0 B MOMEHT yjapa
TUPHU O TIOBEPXHOCTh OCHOBAHUS YCTaHOBKU. I3MepeHHOe 3HaueHne BpeMeHu t3anectu B Tabauiy 1.

4, JIis KaXKaoro 3HaYEHUS] MacChl 7 PacCUMTaTh YIIIOBOE yCKOpeHue ¢mo dopmyne (4),
MoMeHT My 1o ¢popmyie (6).
5. [TocTpouTs rpaguk 3aBUCUMOCTU g(M, ) .

Jladoparopnasi padora Ne 4. «Onpenesienue k03¢ GuiiueHTa BA3KOCTH KUIKOCTH

Pa0ouee 3aganue

1. M3y4uTh ABMKEHHE TEI B )KUAKOCTSX, ¥ IPUPOJTY CHJI BHYTPEHHETO TPCHHUSI.

2. V3mepuTh KOA(GUIMEHT BA3KOCTH KHUIKOCTH 10 MeToay CTokca Ha 1abopaTOpHOM CTEHIE.

3. U3meputs nuametp durapuka MHKPOMETPOM, PACCTOSIHUE SMEex Ay MeTkamu M u 1.

4. Bpocas mapuk B TPYOKY C KHJIKOCTBbIO, BKIIOUUTh CEKYHIOMEDP B MOMEHT IMPOXOKICHHS
METKH /7 ¥ BBIKIIIOYUTH B MOMEHT MTPOXOXKJICHHSI METKH /I (BU3yaJbHO).

5. N3mepenHoe BpeMs ti 1uameTp MapuKoB (T.€. C MATHIO HIApHUKaMH)3aHECTH B Ta0auIy 1.

6. BbraucianTb K03(h(HULIUEHT BHYTPEHHETO TPeHHS IiUIs KKA0T0 HIapuka 1o ¢popmyie (6).

JlaGopatopHnas pa6ora Ne 5. «McciieqoBanue 31eKTPOCTATHYECKHX 0JIeil MeTOI0M
aHAJIOTOBOIl MOeIH»

Pabouee 3aganue

1.PaGoTa BBIMOJHSETCS HAa KOMIIBIOTEPHON aHAJIOrOBOW MOJAENM MO cxeMe |, B KOTopoi
TOYKAaMHU CETKH COEMHEHBI CONTPOTUBICHUSIMHU.

2. Ha kaxnpiii y3en CEeTKHM TOJBECTH KypCOp MBIIIKA B BHUJIE «IIPUIIETBHOTO KPECTUKAY,
COBMECTHB €0 C MEPEeKPEeCTHEM CETKH, YTOOBl OH CTaj Oeloro IBeTa W HaXKaTh JIEBOM KIIaBHUIIEH
MBIIIIKH, TOJIBKO MPU HAXKATHH Ha BCE Y3JIOBBIE TOUKH CETKH, KaK MOKa3aHO Ha PUCYHKE HIKE,

3. lanee OyzmeT AaHO mporpamMmoii 1o0po Ha JajdbHeHIIe Baliu JeHCTBUS «TaHHbBIE PUHSATHD.

4. Jlanee cimeayeT KOMaH/Ia «HAXKaTh Ha KJIABUINY «IKBUIMOTCHIIMAIBHBIC JIMHUHN», €€ HYKHO
HA)XMUMAaTh MHOTOKPATHO, Oy/IeT BEIPUCOBBIBATHCS KAPTHUHA YKBUIMIOTCHIIUATIHHBIX THHUH.

5. Korma 3akoHuWTe, TMOCTYMUT KOMaH/Ia HAXXMUTE Ha KJIABUINY «CHJIOBBIE JIMHUW
MHOTOKPAaTHO OyJIeT pUCOBaTh CTPYKTYPY CHUJIOBBIX JTUHUI B UTOTE MONYYUTCS KapTHHA HA PUCYHKE
1.

Jla6opaTopnasi pa6ora Ne 6. «MccienoBanne 3aBUCHMOCTH MOIITHOCTH U K03 duuueHTa
M0JIE3HOT0 /IeliCTBUSI MCTOYHUKA TOKA OT HATPY3KI)
PabGouee 3aqanue
1. CoOpatb cxemy, MpeACTaBICHHYIO Ha pHC. 4.
2. llpu BBIKIIOYEHHOM Kiroue K, BKIIOUUTH KIHOY K, IPU 3TOM IOKA3aHUS BOJBTMETPA
Oynyt 6mu3ku K BennunHe DJIC ucToyHmKa. 3anucarh MoKa3aHus BOJIbTMETPA.
3. 3amkHyTh K04 K,. M3MeHss cONpOTHBICHHE HArpy3Kd HU3MEPUTh CUIIy TOKa U

HaIpsDKEHUsT Ha HAarpys3ke, pe3yibTaTbl U3MEPEHHUS IMPOU3BECTH HE MEHBIIE, 4YeM I
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JIECSITH 3HAYCHMM CHJIBI TOKAa B LENH, IEPEKPBHIBAIOIIMX BECh IUANa30H BO3MOYKHBIX
3Ha4YeHUH ToKa. Pe3ynbTaThl u3MepeHuii 3anecty B Tadbmuiy 1.

Jladoparopnasi padora Ne 7. «McciienoBanne HAaMarHu4uBaHusi GeppoMardHeTUKOB C
MOMOIIbI0 ocuuLIorpada»

1.

Pa0ouee 3aganue

HaGmogate mermo rHcTepe3nca (eppuMarHUTHOTO KOJIbIa JIA0OpAaTOPHOrO MakeTa Ha
9KpaHe ocriorpada.

K rHe3mam maHenmu "Bxoa" MakeTa MOJKIIOYMATH BbIXoa reHeparopa "0-30" (50 I'm).
[Toxxr0unTh K cXeMe ocmniorpad.

VYBenuuuBas aMIUIUTYy BBIXOJAHOTO HAIPSDKEHUs TEHepaTopa U, TaKuM o00pa3om,
aMILUTUTYly TIEpEMEHHOr0 TOKa B 00MoTKe L1, MakeTa HaOII0AaTh HA SKpaHe ocruuiorpada
METJII0 TUCTEPE3HCa.

YCcTaHOBUTH Ha JKpaHe ociuuiorpada MeTiIio TUcTepe3uca, ONM3KYI K MpeneiabHOU.
3apucoBaTh HaAOJIOMAEMYIO TIETJIFO THCTEPE3WCa, HCIONB3Ys MacCIITaOMPOBAHHYIO CETKY
ocmmutorpada.

OnpenenuTh MarHUTHBIE TapameTpblheppuToBOro obOpasma (Topomzaa) IO IETIe
rucrepesuca. [ HabmrogaeMol metiu 3anucaTth BenuduHbl oTpe3koB OHc, OHs, OBocr,
OBs (cMm. puc.1).

BeraucmutbH,, Byem, Bs Hs , uctionb3ys Gopmynsl 8-11,He00X0auMbIe TapaMeTphl YKa3aHbl
Ha MakeTe.

CHATh KPUBYIO HaYaJIHbHOTO0 HAMarHWYMBaHUSA 00pa3iia Mpu OCHHUIOrpaUpPOBAHUH TIETEIb
rucrepesuca. Pasmaruututh o0Opasell, T.e. yMEHBIIUTh BBIXOJHOE HANpPsHKEHUE FeHepaTopa
70 HyJIs, TIPH ATOM IETJIsl TUCTEpe3rca Ha dKpaHe ocIniorpada MpeBpaTUTCsS MOYTH B
TOYKYy, cooTBercTBytomyo H~ O u B~ O. Jlaiee cneayer yBENWYMBATH AMIUIUTYAY
MEPEeMEHHOTO HaMpsDKeHUS HEOONBIIUMH  CTYNEHSMH U JUI  KaKIOW M3 HHUX
peructpupoBarh BenuuuHbl OTpe3koB OX m OY. DT OTpe3Ku COOTBETCTBYIOT HE
npeieIbHON MeTie TUCTEPE3UCa, a YaCTHRIM METIsAM U HeCYT HHPOPMAIUIO O 3aBUCMOCTH
B=f (H). Pe3ynbTaThl H3MEpeHHii 3aHECTH B TAOJHUILY.

JlaGopatopHas padora Ne 8. «Cii0:keHHe TapMOHMYECKHUX KOJIeOAHHI C TOMOLIbLIO

ocumsiorpaga»

Pa0ouee 3aganue

1. C nomompio ocuworpada MOTYyYUTh OCHUIUIOTPAMMY TapMOHUYECKHX KOJIEOaHUH,

2.

ONPEACIIUTH TapaMETPbl CUHYCOUJAIBHOIO CUTHAJIA.
HccnenoBate CclnoXKeHWE B3aMMHO TNAPAUICNIBHBIX M B3aUMHO  TMEPIEHIAUKYISPHBIX
KoJieOaHuH.

Hayunthcsi u3MmepsiTh pasHocTh (a3 TapMOHUYECKUX KoOJIEOAaHWH OJWHAKOBOW YaCTOTHI
METOJIOM CJIOXEHHUS KoJjebaHuii; HabmogaTh U aHamu3upoBaTh Gurypsl Jluccaxy
OTPEIEIAThH TT0 HUM YaCTOTY HEU3BECTHOTO KOJICOaHUsI.

JladopaTopnasi padota Ne 9. «3yyeHune nHTephepeHINU CBETA»

Pabouee 3aganne

1. BxJIIOYHTH ONTUYECKHUI KBAHTOBBIN TE€HEPATOD Ja3ep.

2. TlpomycTuTh H3JIy4eHHE Jia3epa 4Yepe3 pPacCEeUBAIONIYI0 JMH3Y M TepeMenias BIOJb
cBeToBoro mydka cuctemy N nmms HaOmrogeHus kojer, HeroToHa, JOOUTHCS XOPOIIETo
OCBEIIEHUS TTOBEPXHOCTH TIACTHHBI N.

3. Tlepensuras skpaH O, TOOUTHCS HaMIy4Iled BHIMMOCTH Kojen HpioToHa Ha 3kpaHe D.
W3mepuTh BENTUYUHBI ¢ U 6 M BHECTU JAHHBIE B TAOIHIY U3MEPECHHIA.

4. C momompto koopauHatHOW cetkn OX m OY, Ha skpane, m3Meputh muametp Dmy u
auametp Dy TemHoro xonsua ¢ Homepom m 1o ocaMm OX u OY u paccuntarh cpeHuit
auametp. Auamerpsl Dy 1 Dy M3MepATH 10 TOUKaM, JI€XKAIIUM Ha cepeliHe TONIIUHBI
KOJIbIIa JIUIS TpeX MepBbIX KoJel] HptoToHa. Pe3ynbrarel 3anectu B Tabnumy 1.
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Jladoparopnasi padora Ne 10. «3yueHue nudpakiuum cBeTa»

Pabouee 3ananue

1. Uzyunth nudpakimoHHYIO KapTUHY OT IIEJIH U HUTH.

2. BxutounTts GJIOK MUTaHUS Ja3epa U yOSAUTHCS B HATMYMU ITyYKa Ha BBIXOJIE.

3. YcTaHOBUTH peuTep ¢ pa3fABUKHOW IIENbIO U TMOJYYUTh Ha dKpaHe IU(PaKIUOHHYIO
KapTuHy. V3y4nTh XapakTep W3MEHEHHs IU(PAKIMOHHOW KAPTHUHBI MPH H3MEHEHHUH
UIUPUHBI IIEH.

4. COBMECTHTb HOJIb IOKaJbl Ha DKpaHe C CEpPeAMHOM IEHTPAIbHOTO MAaKCHMyMa
TUGPaKIMOHHON KapTUHBI U U3MEPUTh KOOPAMHATHI Xy MPABBIX U JIEBBIX MAKCUMYMOB 1,
2, 3 nopsaakoB. /1 MakcuMyMa Ka)XA0ro MOPsAKA ONPEIEIUTh CPEJHEE 3HAUCHUE Xy =
(Xinpas. + Xies.)/2, U3MEPUTH paccTosiHUE [ OT ILENU A0 dKpaHa. JlaHHBbIE 3aHECTH B
TabuIy 1.

Jladoparopnasi padora Ne 11. «UcciienoBanue COOTHOILIEHUsI HeonpeaeJeHHOCTel
I'eiizendepran.
Pa0ouee 3aganue

1. IlpoBeputh cooTHOLIEHUS HeonpeaeneHHocTel ['eitzendepra st POTOHOB.

2. BxmiounTh OJOK MUTaHUS J1a3epa U yOeAUThCS B HAJTMYMU ITyYKa Ha BBIXOJE. Y CTAaHOBUTH
peiiTep co MICNBI0O HAa ONTHYECKYH) CKaMbIO M TIOJNYYUTh Ha JKpaHe TUPPAKIMOHHYIO
KapTuHy. M3yunTh Xxapakrtep u3MeHEHHsS IU(PAKIMOHHOW KapTUHBI NpPU H3MEHEHUU
ITUPUHBI IEITH.

3. Jlns naHHOM IMIMPHHBI LIENU U3MEPUTH paccTosHUElOT 1menu 10 3KpaHa ¥ KOOPAMHATHI Xpp U
Xies MHHUMYMOB TI€PBOTO TMOpPSAKA CIpaBa M CJ€Ba OTHOCHUTEIBHO IEHTPAIHHOTO
MakCUMyMa U ONpEeAeNUTh CpelHee 3HaueHUE KOOPAWHAThI MUHHUMYMa IEPBOTrO MOpPSAKa
Xmin = (Xup + Xyes)/2. Pe3ymbpraTel M3MepeHHil, 3HAUCHUE LIMPUHBI @ ILIENU U JJIUHEI
BOJIHBIA (DOTOHOB JIa3€pHOT0 M3TYUEHUS 3aIKcaTh B Ta0IuIy 1.

4. TloBTOpuUTb U3MEpEHUs AJs 5 3HAUCHUH IHMPHUHBI 6 IeH. Pe3yabTaTsl H3MEpEeHUii 3anmucaTh
B Ta0iuIy 1.

5. Tlo ¢gopmyne (3) paccuutarh 3HAUECHUS BEIMYMHBI A JUIS Pa3NIUYHBIX 3HAYEHHUH ITHUPUHBI
IIeNH, HAalTH cpelHee 3HauyeHue A.p, aOCONIOTHYIO OIIMOKY AA, METOIOM CpenHei
abcomoTHON OomMOKU. THCTpyMEHTaNbHBIMU OLTMOKAMU MPSMBIX U3MEPEHUI TpeHeOpeyb.

6. CpaBHHUTH TOJydEHHOE 3HAYCHHE BEMYUHBI A ¢ moctostHHOW [lmanka 7, yOenuBIIMCH B
MIPaBIJIBHOCTH COOTHOIIICHHUS HeonpeaeneHHoctel [ elizendepra ans GOTOHOB.

JlaGopaTopHnas pa6ora 12. «UcciienoBanue cBOWCTB M3J1y4eHHUs ONITHYECKOT0
KBaHTOBOI'0 FeHepaTopa

Pabouee 3ananne

1. Onpenenenuie pacXxoAMMOCTH JIa3€pHOTO MyYKa.

1.2. BkitounTh 6JIOK MUTaHMS Ja3epa U yOeAUThCS B HATMUUU U3JTyYEHHsI Ha BBIXOJIE.

1.3. Pacnionoxuth 3kpaH O MNEpHEHAMKYISIPHO K OCH IMydyKa B IMOJIOKEHHH | U U3MEPHUTH
muametp dp. Pazpaborath MeTOIUKY M3MEPEHUS THaMETpa.

1.3. IlepenBuHyTh 3KpaH Ha paccTtosHue L u m3MepuTh muamerp mydka O, B HOBOM
noJjoxeHuu. JlanHele 3anucaTh B Tabauiy 1.

1.4. Yron pacxo/eHus JIa3epHOro IMydKa BBIYUCIUTH B paauaHax mo ¢opmyne 2. OUeHUTH
omuoKy Aa.

1.5. PaccunraTh npeaeabHO JOCTHKUMBIA MUHUMAJIBHBIN YroJl pacXoKJIeHHs, 00yCIOBICHHBIH
audpaknueil Ha BBIXOJHOM OTBEPCTHH Jasepa, mo ciexnyromeil dpopmyne:om=A [ D , rne D -
JMaMETP BBIXOJHOIO OTBEPCTHS Ja3epa; A - JUIMHA BOJIHBI H3IydeHHs. OLleHUTh OHOKY Aoty

1.6. CpaBHUTH MOJIy4YEHHBIE 3HAYCHHS YTJIa PEAIbHOTO PACXOXKIEHHS o+Aaiia3epHOro MmyvKa ¢
TEOPETHYECKUM MPENEIIOM Oyp £+ Allyp , CAETATH BBIBOJ,.

2. OmnpeneneHye JIMHBI BOJHBI Ja3€PHOT0 U3TyYEHUS.

2.1. YcTaHOBUTH Nepe]] BBIXOJHBIM OTBEPCTHEM Jla3epa peiTep ¢ TuppakiMOHHOHN perieTkoi /]
C U3BECTHBIM eprooM d | HONYyIHTh Ha IKpaHe D MU(PAKIHOHHYIO KAPTUHY.
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2.2. Ilponenath HEOOXOAMMBIE U3MEPEHHS B COOTBETCTBUU C (HhOpMYyIoit (4), JTaHHBIC 3aHECHUTE
B TaOIUILY 2.

2.3. Paccuutath 3HaueHue A 1o ¢opmyie (4) v OIEHUTH OMHOKY AA.

3. OnpeneneHue CTENEHH MOJSIPU3ALINHN JTa3€PHOTO U3ITYUCHHUS.

3.1. Ha onTuueckoil ckambe B IOJOKEHUM | ycTaHOBUTH pelTep ¢ mnosspusaropom II, B
MOJIOKEHUU 2 — poTodsieMeHT. POTOAIEMEHT MOJIKIIOYUTh K BOJIBTMETPY.

3.2. Bpamas mnonsipu3zatop, HaOJNIOAaTh 3a M3MEHEHHEM IOKa3aHUU BOJBTMETpa. BrIOpath
JUana3oH BOJbTMETPA, HA KOTOPOM MAaKCHUMAaJIbHOE OTKJIOHEHHE CTPENKU MpHOOpa MPOUCXOIUT, MO
BO3MOXKHOCTH, Ha BCIO IIKaITy proopa.

3.3. Bpamas nonsipusatop, MoJy4uTh MaKCHMajibHYIO MHTEHCHUBHOCTH JIA3€PHOTrO Iydyka Ha
BBIXOJIE MOJISIPU3ATOpa U U3MEPUTH COOTBETCTBYIOMIEE HANpsKeHUE Unay , ONYYUTh MUHUMAIBHYIO
MHTEHCUBHOCTb JIA3EPHOT0 IMy4YKa U U3MEPUTH COOTBETCTBYIOMIEe HanpskeHue Upmin .

3.4. IloBTOpUTH M3MEpPEHUS, ONUCAHHBIE B IIYHKTE 3, HECKOJBKO pa3. Pe3ynpTaTsl U3MepeHuil
3aHecTu B TaOmuILy 3.

3.5. Ucnonb3ys hopmyisl (5) u (6), paccuuTarh CTENEHb NOJISpU3a P Ta3epHOr0 U3ITy4eHUS
1 a0CONIOTHYIO OIUOKY AP, cenaTh BBIBOIBI.

TunoBble 3aJaHUSA 1JISI KOHTPOJLHON padoThI 1l 32049HOH (hOPMBI
KonTponbras padora coctout u3 10 3amaq, BapraHT BEIOMpALSTCS 110 TIOCTeaHEH Tudpe HoMepa
3a4eTHOW KHIKKU MO TaOJIMIIe BApUAHTOB.
Bapua Howmepa 3agau
HT

11 | 21 31 41 51 61 71 81 91
12 | 22 32 42 52 62 72 82 92
13 | 23 33 43 53 63 73 83 93
14 | 24 34 44 54 64 74 84 94
15 | 25 35 45 55 65 75 85 95
16 | 26 36 46 56 66 76 86 96
17 | 27 37 47 57 67 77 87 97
18 | 28 38 48 58 68 78 88 98
19 | 29 39 49 59 69 79 89 99
20 | 30 40 50 60 70 80 90 100

O O|INOOTAWIN|F-
OO |INO OB WIN|F-

[HEN
o
[EEN
o

HpI/IMepHBIG 3aaa4u AJid BBITTOJIHCHUS KOHTPOJIBHBIX pa60T:

2 cemecTp

1. ABTOoMOOWIb Hayaj JABMXKEHHE IO MPSMOMY IIOocce CO CKOpocThio Vi = 50 km/4. Yepes
Bpems At = 0,5 4 B TOM k€ HalpaBJIEHUU BBILIEN APYroil aBTOMOOUIbL CO CKOPOCThIO Vo = 70 KM/U.
Omnpenenure, yepe3 kakoe Bpems t; BTOpoi aBTOMOOWIIb JTOTOHUT MEPBBIM M KAKOE PACCTOSHUE S
IIPOMJIET 10 ITOTO.

2. Ilepeeie 200 KM TyTH MO MPSIMOMY IIOCCE aBTOMOOWIIb JIBUTAJICS CO CKOPOCTHIO Vi = 60
KkM/4, a octaBimecss 100 kMm— co ckopocThio Vo = 70 kM/4. OmpenenuTe CpeIHIO CKOPOCTh <V>
aBTOMOOWJIS Ha BCEM ITYTH.

3. ToHkwmii crepxens HOM =20 cM HeceT paBHOMEpHO pacnpeneneHnsid 3apsn ¢ =0,1 MxKir.

Onpenenuts HapsHDKEHHOCTHh E 37€KTpUUEcKOro moJsi, cO3aBaeMOro paclpeesICHHBIM 3apsiOM B
ToYKe A, JIeXaIreil Ha OCH CTEep KHS Ha paccTossHUU a =20 CM OT €ro KOHIIa

4. Tlo TOHKOMY TOJYKOJbIY paanyca R= 10 cM paBHOMEPHO paclpesesieH 3aps]l ¢ JTUHEHHON
mwiotHocThiO P = 1 MkKn/mM. Onpenenuts HampspkeHHOCTh E 37eKTpuueckoro moiisi, co31aBaeMoro

pacnpe/ielieHHbIM 3apsI0M B Touke (), COBNAAOIIEH C LIGHTPOM KOJIbIIa.

3 cemecTp
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51. Ha menp HOpManbHO MajaeT napajjiedbHbId My4YOK MOHOXPOMATHYECKOrO cBeTa. J[irmHa BOJTHBI
NAJAI0IIEro CBETa yKJaAbIBAaeTCs B IIMpuHE mienu 8 pa3. KakoBa mupuHa HyJI€BOro MakCUMyMa B
TU(GPaKIIHOHHON KapTHHE, MPOCIUPYEMO JIMH30M Ha SKPaH, OTCTOSIIUI OT JUH3bI Ha paccTosHuE |
=1wm?
52. Ha Hempo3payHylo IUIACTUHKY C Y3KOH IIEJNbI0 HOPMAaJIbHO MaJaeT MOHOXPOMATHUYECKHUH CBET.
VTroJ1 OTKIIOHEHHS JIydel, COOTBETCTBYIONIMI BTOPOH CBETIION Ju(pPaKIMOHHOMN T10J10Ce, paBeH 1°
CKOJBbKUM JUIMHAM BOJIH Ma/Ial0IIEro CBETa paBHA IIMPUHA IIETu?
53. Ha paccrostHum 2 M OT TOYEYHOTO MOHOXPOMATHYECKOrO HCTOYHHMKa cBera (A =5 10” M)
HaxoauTcs 3kpad. [locepeanne MeXy HCTOUHUKOM U 3KPAaHOM PacIoJIO’KE€HA HEIPO3padyHasl [yupma
¢ orBepctueM paauycom 1 mm. lllupmy nepememniaror k skpany Ha paccrostHue 0,75 M. Ckonbko pa3
Ipy ee MepeMelieHny OyaeT HaOMIoNaThCsl TEMHOE ISITHO B IEHTPE NU(PPAKIMOHHON KapTHHBI HA
sKpaHe?

* (BapuaHnThl KOHTPOJBHBIX padoT pasmemiens! B DMOC.

8.3. TumoBble KOHTPOJIbHBbIC 3aJaHUS WJIH HHbIe MATEPHATbI I8 NPOBeAeHUs
MNPOMEXYTOYHOU ATTECTALIUN

dopma MpoOBEJCHUS MPOMEKYTOYHON aTTECTAIlMM IO IUCUUIUIMHE: 9K3AMeH (N0 pe3yibmamam
HaKONUMeNIbHO20 PetimuHea Uiy 8 (hopme KOMNbIOMEPHO2O MECMUPOBAHUS).

Vemuo-nucomennas  gopma no  9K3aMEHAYUOHHLIM — OUNEmam Npeonoiazaemcs, Kak
npasuio, 0Jisi cCOauu aKademuidecKol 3a001HCeHHOCMU.

IlepeyeHb BONPOCOB U 3aJaHMi 1JI51 MOATOTOBKHU K IK3aMeHY
OIIK-1. Crioco0eH NpuMeHATh eCTeCTBEHHOHAYYHbIE M 00LIeMHKeHePHbIe 3HAHUS, METOAbI
MaTeMaTH4YeCKOr0 aHAJIN3a U MO/IeJIMPOBAHUSA, TEOPETHYECKOI0 U IKCIIEPUMEHTATIBHOI0
HCCJIeJOBAHNS B NPO(ecCHOHATLHOM 1eATeJbHOCTH

2 cemecTp

1. CBs3b TOTEHIIMAIIBHON YHEPTUU C CUJION, IEHCTBYIOIEH HA MAaTEPUATBHYIO TOUKY.

2. 3aKOH COXpaHeHMs >Hepruu u ummnynasca. CoynapeHue abCOMIOTHO YNPYTrUX U aOCONIOTHO
Heynpyrux ten. KoagduureHnt BoccraHoBieHNs. DHEprus 0CTaTOuHOM edopManuu.

3. MomeHT cuiibl. HarpaBiieHne BekTopa MOMeHTa cuiibl. [lneqo cuisl.

4. MomeHT wummynbca. MOMEHT HMIyJbCa MaTepUalbHOW TOYKH, BpAIAIOLIETroCs Tela.
Hanpasnenue BeKTOpa MOMEHTa UMITYJIbCA.

5. MomeHT uHepuuM Tesna. MOMEHT MHEpPLUHM Tel NPaBHIBHON TreoMeTpuueckoil (popmbl
(KoJB110, TUCK, 1Iap, cTepxenb). Teopema LlTeiinepa.

6. OCHOBHOH 3aKOH JAMHAMUKH BpalllaTelbHOro JABMKEHUSA. OCHOBHOE ypaBHEHUE TUHAMUKU
BpAILaTEIbHOTO ABUKCHHUS.

7. Kunetnueckast SJHEpIysl BPALIAOIIEr0Cs Tella, KaTsIIerocs Tena.

8. 3aKOHBI COXpaHEHHUSI MOMEHTA UMITYJIbCA U DHEPIHU IIPH BPALIATEIbHOM JIBUKEHUH.

9. T'mpockormmueckuit 3¢dexr. I'mpockon. Ilpemneccus rupockoma. Yactora mnpereccuu
rupockomna. ['mpokommac.

10. CTO. Iloctynars! Ditnmreiina. [IpeodpazoBanus Jlopenua. Cneactsust U3 npeoOpazoBaHUil
Jlopenua.

11. DeMeHTBI PENSITUBACTCKOM MEXAHUKH. PEeATHBUCTCKIE Macca, UMITYJIbC. DHEPTUs MOKOS,
IIOJIHAsl DHEprus,, KUHEeThdeckas 3Heprus. CBsa3p MeEXIy IOJIHOM JHEPrHMed U pPEISITUBUCTCKOU
MAacCCOH.

12.  OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUECKON Teopuu. CTaTUCTHUUYECKUH W
TEPMOJIMHAMUYECKUI METOJbl HCClIeqoBaHusA. TepMoauHamuueckue mnapamerpsl. KommndecTtBo
BEIIECTBA.

13. HWpeansubiii ra3. PaBHoBecHOoe coctosiHue. Penakcamus. Bpemst  pemakcanuw.
TepMmoauHaMUUECKUH IIpoLEce, AMarpaMma rporecca.
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14. 3akoHBI HIEATLHOTO Ta3a ISl H30TIPOIIECCOB, THarpaMMbl TIPOIIECCOB (M30TepMa, n3obapa,
H30X0pa).

15. VYpaBHeHue cocTosiHus uacanbHOro raza. OObEIMHEHHBIM Ta30BBIM 3aKOH. MeToauka
pellIeHus 3a1a4 Ha Ta30BbI€ 3aKOHBI.

16. OcHOBHBIE ypaBHEHHSI MOJICKYJISIPHO-KMHETHYECKOW TEOpUH HacanbHOro raza. CpeaHss
KUHETHYECKasi SHEPTHsI TEIIOBOTO JABIKEHHS MOJICKYJI, €€ CBSI3b C a0COIIOTHOM TeMIepaTypoil.

17. Yucno cremneneil cBOOOIBI MOJICKYJIBI. 3aKOH PAaBHOMEPHOTO pacIipeaesieHuss YHEPTUU 10
CTETICHSM CBOOOBI MOJICKYIIBI.

18. Pacnpenenenue MoJeKyll HACAIBHOTO rasza Mo ckopoctsam (pacrpeaesienne Makcsena).
Cpenusisi CKOPOCTh, CPETHEKBAApaTUYHAs CKOPOCTh, HanOoJIee BepOsiTHAS CKOPOCTb.

19. bapomerpuueckas dopmyna. Pacnpenenenue Monekya WIEallbHOTO ra3a 1o 3HAuY€HUsIM
NOTEHLMAIbHOU 3HEepruH (pacrpeneneHue boiabimana).

20. SBnenus nmepeHoca. CpelnHee YUCIO CTOJIKHOBEHUM, CPeAHss JUIMHA CBOOOIHOTO mpodera
MOJIEKYII.

21. 3axonnl guddy3uu, TEMIONPOBOJAHOCTH M BHYTPEHHEro TpeHus. MolekynspHo-
KHHETHYECKasi TCOPUS dTUX SBIICHUH.

22. BuyTpeHHss SHeprus ujieanpHOro rasa. PaGota rasza B tepmoauHamuke. TemnooOMeH,
KOJIMYECTBO TEIUIOTHI.

23. IlepBoe Hayayo TEPMOAMHAMUKH, €r0 MIPUMEHEHHE K H30MpoIeccaM U aauabaTuyecKoMy
Iporeccy.

24. TemnoeMKOCTh HUJICATbHOI0O raza. 3aBUCHUMOCTh TEIUIOEMKOCTH WJEaNbHOIO raza OT BHAA
npouecca. YpasHenue Maiiepa.

25. Anmabaruyeckuii mpouecc. YpaBHenue Ilyaccona. Ilokazarens angmabatbl, ero
3aBUCHUMOCTB OT YMCJla CTEeNeHel cBOOO/IbI MOJIEKYJI Ta3a.

26. ObpaTuMbIe U HEOOpATUMBIE MTPOIIECCHl. BTopoe Havano TepMOIMHAMUKH.

27. CTaTUCTUYECKOE TOJIKOBAaHUE BTOPOr0 Hayalla TepMOAMHAMUKHU. DHTponus. Bo3pacranue
SHTPONUHU [IPU HEPABHOBECHBIX Mpolieccax. TpeTbe Hayalo TEPMOIUHAMUKU.

28. [{ukinueckue npouecchl. TernoBble ABUraTesld U X0Ja0AuibHble MamiuHbl. [{ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO ICUCTBUSI.

29. VYpaBuenue Ban-nep-Baanbca. Ilepexon u3 ra3o00pa3HOr0 COCTOSIHHS B JKUJAKOE.
Kputnueckue mapamerpol. Dddext xoynsa-Tomcona. Cxikenue razon. McnapeHue u KuneHue
xkuakocred. Tepabie Tena. Kpucrammmnueckue pemerku. da3zoBbie nepexoabl MEKIY arperaTHbIMU
cocrosiHUsAMU BellecTBa. @a3oBble nepexosl 1 u 2 pona.

30. ITpumenenue Teopembl Octporpajackoro-I"aycca. 3apspkeHHas chepa.

31. [Ipumenenue Teopembl Octporpanckoro-I'aycca. PaBHOMEpHO 3apskeHHBIH MO 00BEMY
map.

32. Pabota snextpuueckoro mnois. Llupkynduus BekTOpa HANpsHKEHHOCTH 3JEKTPUUECKOTO
nosist. J{oka3aTenbCcTBO MOTEHIUMATBHOCTH 3JIEKTPUUYECKOTO TOJIS.

33. CBs3b MeXAYy HaNpsKEHHOCTbIO W MoTeHuuaiaoM. OOmmi cioyyadl, OZHOPOJIHOE
AIIEKTPUYECKOE TOJIE.

34. DHeprus B3auMOJICUCTBUS SJICKTPUUECKHUX 3apSI0B.

35. JIBuKeHHE 3apsSKEHHBIX YACTHUI[ B 3JIEKTPUUYECKOM IM0J€. 3aKOHbl COXPAHEHHUS IHEPTrUu
UMITYJIbCA.

36. udnexTpukd. ODNEKTPUYECKUH IUModb. JMMOJbHBIA MOMEHT. JlUronb BO BHEIIHEM
AIIEKTPUYECKOM IIOJIE.

37. llonspuzamusi AudAeKTpukoB. Bekrop mnomspuzauuu. Ilone BHyTpH JUAIEKTpPUKA.
JusnexkTpudeckasi IPOHULIAEMOCTDb CPEJIbI.

38. BekTOop aneKTpuYecKOoro cMmemeHus (dnekrpuueckas uHAykuus D). Teopema
Octporpanackoro-I'aycca s Bexkropa D.

39. CerHeTosneKTpUKH, X CBOMCTBA U UCIIOIb30BaHUE.

40. TIpoBOOHUKM B 3JIEKTPOCTATUYECKOM IOJie. DJEKTPOCTaTHUeCKass WHAYKLHUA. Y CIOBUS
paBHOBECHUS 3apsiI0B B IPOBOJHUKE.

41. DneKTpoeMKOCTh MpOoBOAHUKOB. KonaeHcaTopsl. EMKOCTh pa3IMYHBIX KOHIEHCATOPOB.

42. EMKOCTb OaTapen KOH/AEHCATOPOB, UCIIOIB30BaHUE KOHIEHCATOPOB.
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43. DHeprus 3apsHKEHHOTO KOoHAeHcaTtopa. OO0beMHash TJIOTHOCTh DHEPTUU AJICKTPHUYECKOTO
0JIs1, pacyeT SHEPTUU HEOJHOPOIHOTO IEKTPUUECKOTO TIOJIS.

44. YcnoBus CyniecTBOBaHUS 3JIEKTPUUYECKOro Toka. Cuia ToKa, MIOTHOCTh TOKA.

45. Dnextpuyeckas uenb. UCTOYHUKH TOKa, CTOPOHHUE CHUJIBI, AeKTpoaBmxKyIas cuia (3/1C)
MCTOYHHKA TOKA.

46. 3akon Oma ans OAHOPOJHOTO YydYacTKa DJIEKTpUYEcKoW menu. PaboTra W MOIIHOCTH
MIOCTOSIHHOT'O TOKa. 3akoH Jlxoyis-JIenna.

47. 3axkon Oma JuIsi HEOJHOPOJHOIO Y4acTKa 3JIeKTpUuecKoi Lenu. HamnpskeHue u pazHOCTb
MOTEHIMAJIOB JIJI1 HEOJHOPOIHOI'O y4acTKa 3JIEKTPUYECKON LIETIH.

48. 3akon Oma i 3aMKHYTOW ayieKTpuueckod nenu. [lose3Hass MOUIIHOCTH, KOA(PPHUIIMEHT
MIOJIE3HOTO ACHCTBUS HCTOYHHUKA TOKA. TOK KOPOTKOIO 3aMbIKaHUS.

49. 3akon OMma B quddepeHnuanpHon hopme.

50. ITpaBuna Kupxroda. PacueT pa3BeTBIEHHBIX 3JIEKTPUUECKUX TETICH.

51. IlpeBpailieHust SHEPrUU B JIEKTPUUECKUX LETISIX.

52. Knnaccuyeckas 371€KTpOHHAsl TEOpHUs 3JIEKTPONPOBOAHOCTA METAILIOB.

53. SIBneHue cBEpXNPOBOJUMOCTU. DINEKTPUUECKUI TOK B BAKYYME, ra3ax U KUJIKOCTSIX.

3cemecTp

54. CpoiicTBa MarHuTHOro moisiss U ero xapakrepuctuku. Cuna Ammepa. Cuna Jlopenna.
MarnuTtHas UHIYKIUS.

55. MaruuTHeli MOMEHT KOHTYpa C TOKOM. /[eliCTBHME MarHMUTHOIO I10JIS HA KOHTYpP C TOKOM.
OHeprus KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.

56. 3akoH buo-CaBapa-Jlamiaca 1 ero npuMeHEHHUE K pacyeTy MOCTOSIHHBIX MATHUTHBIX MOJIEH.
JAW-meron. [IpuHIuUI cyneprno3unuu.

57. TIoTOK ¥ TUPKYJSIUS BEKTOpAa MarHUTHOW MHIYKIMHU. 3aKOH TOJHOTO TOKAa. MarnutHoe
110JIE€ COJICHOM/1a, TOPOUA.

58. PaboTa MarHUTHOTO MOJIS IO MTEPEMEILEHUIO TPOBOAHHUKA C TOKOM, KOHTYPa C TOKOM.

59. JlBwkeHue 3apsDKEHHBIX 4YacTUL B  DJIGKTPUYECKOM W MArHUTHOM  MOJSIX,
MaCCCIEKTPOMETPUS, YCKOPUTENHN 3apsHKeHHBIX YacTull, 3¢ dekt Xomta, MI'[[-reneparop.

60. DnexkTpoHHAas TeOpUst MarHeTu3mMa. HamarHm4eHHOCTb.

61. InamaruuTHbIN 3P dexT. J[namarHeTuky ¥ napaMarHeTHKH.

62. Onucanue MoJyisi B MarHeTUKax. YCIOBUS Ha TpaHUIlE pasjiena JIByX MarHeTHkoB. Ilone B
BO3JYIIHOM 3a30p€ CepAcYHHMKAa Topouaa. HanpsskeHHOCT MarHMTHOTO MOJsA. MarHuTHas
MPOHUIIAEMOCTb CPEJIBI.

63. ®eppomarHeTuku, ux cpoiicrBa. Kpusas CroneroBa. MarautHbli rucrepesuc. Touka
Kropu. CnuHoBas mnpuposa HaMarHuuumBaHus (QeppomaretukoB. @epputhel. Pabora 10
nepeMarHu4rMBaHuio (eppomarHeTukoB U QeppuroB. JKecTkue W MArkue (heppoMarHeTUKH, UX
HCIIOJIb30BaHUE.

64. SBneHue >nMeKTPOMAarHUTHOM MHAYKUUHU (onbIThl Papazes). 3aKOH 3JIEKTPOMATrHUTHOM
nHaykuun. [pasumno Jlenna.

65. BpIBoJ 3aKOHa AJIEKTPOMAarHUTHOM MHIYKIMM Ha OCHOBE JJIEKTPOHHON Teopuu. Cuila
Jlopenua kak cTOpoHHsS criia. BUXpeBoe 31eKkTpruuecKoe moiie.

66. Bpamienue paMky B MAarHUTHOM TIOJIE.

67. SBnenme camMOMHAYKIMHM. VHIYKTUBHOCTh KOHTYpa, WHAYKTHMBHOCTh KAaTYIIKH.
[ToToxocuemnenue. I{C caMOMHAYKIINH.

68. DHeprus MmarHuTHOTO MoJid. OObeMHas MIIOTHOCTh YHEPTUU MATHUTHOTO MOJIS.

69. Teopus JI€KTPOMArHUTHOTO MOJs. YpaBHEHHsI MakcBelia B MHTErpajIbHON Gopme.

70. DneMeHThI BEKTOPHOTO aHaJIn3a. JMBepreHnns U poTop BEKTOPHOTO MOJIS.

71. YpaBHenus Makcsenia B quddepeHiuaibHoi popme.

72. Ucnionb3oBanue ocuuiiorpada uist n3y4eHusi rapMOHUYECKUX KOoleOaHu M.

73. CBoOonnble 3aryxatouiue kojeOanus, auddepeHnanbHOe YpaBHEHHE 3aTyXaroIluX
Konebanuii, ero pemenue. [lapamerpsl 3aryxaromux Kosnebanwmit. Kosddunuent 3aryxanus,
Jorapu(pMHUUECKUI TEKPEMEHT 3aTyXaHHsl, JOOPOTHOCTb.

74. Beinyxnennble konebanus. [uddepeHnmnansHoe ypaBHEHHE BBIHYKIICHHBIX KOJICOaHUIA,
ero pemenue. [lapameTpsl BEIHYKICHHBIX KOJICOAHUH.
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75. SIBnenue pe3oHaHca. Pe3oHaHCHas yacTtoTa. 3aBUCHUMOCTh AMIUIUTY/IBI BBIHY>KICHHBIX
Kosie0aHui OT 4acTOTHl. Pe30HAHC B TEXHHUKE.

76. llenb mepeMEeHHOTO TOKa. AKTUBHOE, EMKOCTHOE M MHAYKTUBHOE CONpOoTUBIIeHUS. [loHOE
COIPOTUBIICHUE 3JIEKTPUUECKOH LIETIH.

77. BexkTopHas nmuarpamMma i KoJIeOaHMM B IIeNMK IMEPEMEHHOTO ToKa. lcronb3oBaHUe
JarpamMmbl Ui ONpEesIeHUs TapaMeTPOB KOJIeOaHNH.

78. JlelicTByIOIIME 3HAYECHUE CUJIBI TOKA M HAIPSOKEHUS B IEMU MepeMeHHOro Toka. Cpeansis
MoIHOCTh. KoadduiimeHT MoIHocTy.

79. Bonnsbl. Ilonepeunble W npoaosiabHble BONHBL. OPOHT BOJHBI, BOJHOBAs MOBEPXHOCTb.
[TapameTpsl BOJIHEL. YpaBHEHHUE IUIOCKOW U ChepUUECKOM BOJIHBL. BOIHOBOE ypaBHEHUE.

80. Dueprusi ynpyroil BoiHbl. I[nOoTHOCTH 3Heprum ynpyroil BodHbl. [IMOTHOCTH TOTOKA
SHEPIUH ynpyrou BoaHel. Bexrop YMosa.

81. 3BykoBbie BoIHBL. CKOPOCTH 3BYyKa B ra3zax. Jddexr Jomiepa.

82. Ipunun cyneprno3unun. Matepdepenmys u nudpaxipst BoiH. CTOSYHE BOTHBL.

83. Teopust HIEKTPOMAarHUTHOTO TOJIs. Y paBHEHUs MakcBea.

84. DOnextpomarHuTHble BOJIHbI. (CBONCTBAa  AJIEKTPOMAarHUTHOW  BOJIHBL.  DHEpPrus
3JIEKTPOMAarHuTHOU BOJHBL. BekTop [loWiTuHra.

85. BonnoBas ontuka. Bugumeiii cer. CBeToBOM BekTOp. MIHTEHCHBHOCTH cBeTa. [IpmHiun
['rolirenca-Openerns.

86. Murepdepennns cpera. Y CIOBHE MAKCHMyMa M YCIIOBHE MHHUMYMa JUJIsl HHTEP(EPEHIIUH.
Pacuer untepdepeHIIMOHHON KapTUHBI OT IBYX TOUEYHBIX HCTOYHHUKOB.

87. Pacder mHTEephEpPCHIMOHHOW KapTUHBI B TOHKHUX IUICHKaX. [10J0CHI paBHOW TOJIIUHBI,
1oJIoCkl paBHOro HakioHa. Konbsua HeroToHa.

88. udpakuus ceera. Meton 300 @penens. Bekropnas auarpamma. {udpakuus Ha Kpyriom
OTBEPCTHUH, HA JUCKE.

89. Hudpaxkuus B mnapamwienbHbix ny4dax. [dudpakmus Ha mmenu, HUTH. dudpakiuoHHas
pemeTka. JudpakunoHHas pemeTka, KaKk CHEKTPAIbHBINA MPHOOp, ee pa3penaromas cuia, yrioBas
pucnepcus. Ycinosue Panes.

90. Judpakuus B mpoctpaHcTBeHHOH pemierke. @opmyna Bynbda-bparra. Pentrenosckast
CIEKTPOCKOMNUS. PEHTT€HOCTPYKTYPHBIN aHAJIN3.

91. IlpakTuueckoil mnpuMeHeHHe HHTeppepeHunn U audpakuuu. I[IpocBeTieHne ONTHKH.
Hedexrockonus. Cnextpomerpus. Murepdpepomerpsl. ['onorpadus.

92. B3aumojielicTBUE CBETA C BELIECTBOM. DJIEKTPOHHAsl TeopHsl B3aumojeicTus. Jucnepcus
ceera. [lormomienue cBera, 3akoH byrepa. Paccesue csera, 3akoH Pasest.

93. Tlonspuszauus cera. Bunel momsipuzoBanHoro csera. [lomspuzaropsl. 3akoH Maitoca.
Crenenp nonspusaly CBeTa.

94. Tlonspuzaius cBeTa Mpu OTpaKeHUH, 3aKoH bproctepa.

95. JIBoitHoe nydenpenomienue. Juxpousm. [IpuMeHeHns nMoisspu30BaHHOTO CBETA.

96. AGCOIIOTHO YepHOE TeIOo, ero u3nydeHue. CrekTpaibHasi CBETUMOCTb a0COIOTHO YEPHOTO
tena. 3akoH Credana-bonbumana. 3akon Buna.

97. ®opmyna Poanes-Ilxxunca. KBantoBas rumnore3a u ¢opmyna Ilnmanka. CpaBHeHue c
HKCIIEPUMEHTAIBHBIM CIIEKTPOM HU3ITydeHHs aOCOIIOTHO YEPHOTO Tela.

98. Buemnuii ¢dortorddexr. 3akonsl Buemnero ¢oroaddexra. BonpT-amnepHas
xapakTepucTuka potoauona. YpaBHenue DifHiTeHa s BHenHero Gotoaddexra. oToH, sHEPrHs
¢dotoHa, ummynbc HoToHa.

99. O¢pdexr Komnrona. KBantopas Teopus s dexra.

100. M3nyuenne m3onumpoBaHHBIX aTOMOB. CHEKTp M3JIydeHHsl atoMa Bojopoxa. Ilocrymarsr
Bopa. bopoBckas Teopust aroma BOJOpoJIa.

101. T'unore3a ne-bpouna. Jlnuaa BomHbI ne-bpoing. OnbITHOE MOATBEPKIAECHUE BOITHOBBIX
cBoiicTB BemiecTBa. CooTHomeHHe HeomnpenaeneHHocTeil ['eizenOepra. CreacTBusi U3 3TUX
COOTHOUIEHUH.

102. YpaBuenue lllpeaunrepa. BonnoBas ¢ynkmus, ee pusnueckuit cmpica. Mcnonb3oBanue
BOJTHOBOM (DYHKITMH B KBAHTOBOM MEXaHHUKE.
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103. JImxenue cBoO0HOM yacTuibl. Y paBHeHue [lIpeauarepa myst CBOOOHOM YaCTUIIBI U €T0
pemenue. CylmHOCTb BOIHBI Je-bpoitis.

104. Yactuna B noteHunanbHo sime. YpaBHeHue lllpenunrepa, ero pemenue. KBantoBanue
sHepruu yactuupsl. [Ipuanun coorsercTBusa bopa.

105. N'apmonunyeckuit ocrusuisatop. YpasHenue llpeaunrepa. KBantoBanue sHepruu.

106. Tynuenvubld 3¢ ¢ext. YpaBHenue Llpenunrepa st YacTHIbI, MPOXOIAIIEH uepes
NOoTeHIMANBHBIN 0apbep. Koaddunment npo3paunoctu 6apsepa.

108. Atom Bomopona. YpasHenue Ilpeaunrepa, ero pemenue. KBaHTOBble uncia u
buznyecKkue BEIUYUHBI, ONpeAesieMble STUMH KBAHTOBBIMU YHCIAMH.

109. Cxema 3HepreTUYECKUX YpPOBHEN U KBAaHTOBO-MEXAaHMUECKHUX COCTOSIHUIM aTOMa BOAOPOJA.

110. Cnoxenue MexaHWYeCKHMX MOMEHTOB. CIHMH 3JIEKTPOHA, COOCTBEHHBIM MarHUTHBIN
MOMEHT JIEKTPOHA, CBA3b MEKYy HUMHU.

111. DxcnepuMeHTaIbHOE MOATBEPKICHHE HaMW4usi criuHa s3JyiekTpoHa. OneiT LltepHa u
I'epnaxa. ToHKast CTPyKTypa CIIEKTPOB U3JIy4EHUsI aTOMOB.

112. Ilpunmun 3anpera I[laynu. PacnpenesneHue 3JIEKTPOHOB B aTOME€ IO COCTOSHHSIM.
[lepnonuyeckast cucremMa 3J1€MEHTOB. 3alTUCh AIEKTPOHHONW KOH(PHUTypaluy aToma.

113. OnTuyeckue CBOMCTBA aTOMOB M MOJIEKYJ. ATOMHBIE CIIEKTPbI, MOJIEKYJISIPHBIE CIIEKTPBI
U3ITy4EHHUS.

114. PeHTreHOBCKOE XapaKTepUCTUUYECKOE U3ITyUEHHE.

115. BoinyXeHHOE U3Iy4eHHE, €ro CBOMCTBA.

116. Jlazep, ero ycTpoiCTBO U UCIIOJIb30BAHUE.

117. KsanroBast craructuka. llomnas ¢ynkuus pacnpeneneHus. @epMuoHb u OO30HBI,
OTJINYUS B IIOBEJICHUU.

118. CBoboaHbIe 37eKTpOHBI B MeTaiuie. YpoBeHb @epmu. [lomHas GyHKIUS pacmpeneneHus
npu T=0. Cpenusis s3HEprust 3J€KTPOHOB B METAJLIE.

119. TemioeMKOCTb 371€KTPOHHOTO ra3a B METaJLIE.

120. CsepxnpoBoaumocts, BKII-Teopus.

121. PabGoTa BbIX0/a IEKTPOHOB U3 MeTasuia, popmyna Jlemmena.

122. DneMeHTBl 30HHOW TEOPUH TBEPJOTOo Tena. MeTalibl, AUIIEKTPUKHU U MOITYIPOBOIHUKH.

123. CoOcTBeHHas: ¥ MPUMECHas! MPOBOAUMOCTb HMOIYIPOBOIHUKOB. [TomynpoBoiHUKY n U p-
tuna. OnpezaeneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYIPOBOIHUKA.

124. SInepnast mogens atomMa. AToMHoe siipo. CocTaB, 0003HauUeHUE, 3aps, Macca spa.

125. Dueprus cBs3u sapa. Jledekt Maccol sapa. Y aenbpHasi SHEPTHUs CBSI3U, €€ 3aBUCUMOCTH OT
MaccoBOro yucia A

126. SAnepusie cumnbl. CBOMCTBA sSACPHBIX CHI. Monenu siapa.

127. PaagnoakTUBHOCTh. 3aKOH paJuOaKTUBHOIO pacnajga. AKTUBHOCTb. [locTostHHAs pacnana.
Ilepnon nomypacnana.

128. SlnepHble peakuuu. 3aKkOHBI COXpaHEHMsI B SAEpHBIX peakuusax. CedeHue sepHOU
peakuuu.

129. [enenue anep. Lennas sanepnas peakuus. Kputuueckas macca. @akTopsbl, BIUAIONINE Ha
OCYIIIECTBJICHUE LIEMHOM siIepHOM peakiuu. [[pakTnyeckoe HCoIb30BaHUE PEAKIINY.

130. TepmosinepHblii cuHTe3. MexaHu3M NpoTeKaHMWs peakuuu. TemmepaTypa, MpuU KOTOPOMH
BO3MOKHA PEAKIIHSI.

131. Bonopomgnas OomOa. IIpOTOH-IPOTOHHBI LMKJI BHYTPU 3Be3/bl. YIpPaBIseMbIi
TEPMOSIACPHBIN CUHTE3.

132. Snepnas sHepreTuka. 3amachl TOIJIMBA, CTOMMOCTH 3Hepruu Ha ADC, 3KONOrHYecKuit
ACTIeKT.

133. Buapl B3aMMOAEHCTBUS B MPHPOJE, HUX XapaKTEPUCTHKA (MHTEHCHUBHOCTb, pajanyc
JIEHCTBUSI, KBAHT B3aUMOJICHCTBHS).

134. DneMeHTapHble YacTHUIBL. XapaKTEPUCTHKH JIIEMEHTapHbIX dYactuil. Knaccudukarus
AJIEMEHTAPHBIX YaCTHII.

135. 3aKoHbBI COXpPAaHEHHUS B PEAKIUAX C yUACTHEM dJIEMEHTAPHBIX YaCTHULL.
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IIpumepHbIii TECT AJIA UTOTOBOI0 TECTUPOBAHUS
1.
Hea Tena bpolieHk! MOA OOHMM W TeM K€ YIJIOM K TOPH3OHTY
¢ HayallbHBIMH CKOPOCTAMH g ¥ 2V, Ecli conpoTHENEHHEM BO3OYXa

npeHebpedr, TO COOTHOLIEHHE NaNbHOCTeH NoNeTa S,/3) paBHo ...

1.4, 2. 42,3242 4.2

2.
Uemy paBHO OTHOIIIEHUE MTYTEH, MPONUACHHBIX TEJIOM 3a MEPBYIO CEKYHY U YETBEPTYIO CEKYH/IbI
MocJie Hayajaa CBOOOIHOIO NajaeHusA? 1.1:7, 2.1:16, 3.1:3, 4. 1:4

3. Jlonka meperuibiBaeT peKy mupuHoi 600 M, MpudeM pyJeBOi Bce BpeMsl ACPIKUT KypC

neprneHIuKyIspHo Oeperam. CKOpOCTh JIOJKH OTHOCHUTEIBHO BOJIBI 5 M/C, CKOPOCTh TEUCHUS PEKH 3

Mm/c. Uepes kakoe BpeMs JI0JKa JOCTUTHET IPOTUBOIIOIOKHOTO Oepera?
1.120¢,2.200¢,3.90c¢c,4.150 ¢

4. YestoBeK Maccoil m MPBITHYJI Ha Oeper ¢ HeMOABMKHOM JIOAKH Maccoii M ¢ TOpU30HTAIBHO
HaIpaBJIEHHOM CKOpOCThIO V. UeMy paBeH MO/YJlb CKOPOCTH JIOJKH B HA4aJbHbIM MOMEHT I10CJIE
IIPbIKKA 4CJIOBCKA, €CJIN JIOJAKA MOXKCT CBO60,Z[HO IIJIBITH 110 BO,I[e?
m bed] m+ M M m
1 m+M, 2 "mtM 3. " m | 4w 5 M

5. Cucrema COCTOUT U3 TPeX MIAPOB C MaccaMu mi=I Kr, my=2Kr, ms=3 KI, KOTOPbIE ABUKYTCS TaK,
KaK MMOKa3aHo Ha pucyHke. Ecnu ckopocTu mapoB paBHbI vi=3 M/c, vo=2 Mm/c, va=1 M/c, TO
BEJIMYMHA CKOPOCTH IIEHTPA MacC 3TOH CUCTEMBI B M/C paBHa...

1. 10, 2.2/3, 3.5/3, 4. 4

ey
A= 0—2?
6. B kakux ClIydadax MpUMEHUM 3aKOH BCCMUPHOTO TATOTCHUA B (bopMe: R

1.Tonpko A Ten, UMEIONUX mapoodpasuyto hopmy, 2. st OTHOPOIHBIX TN 000K (HOPMBI,
TOOBIX pa3MepoOB, Ha JTFOOBIX pacCTOSHUAK, 3. J{is MOOBIX TeN HE3aBUCUMO OT UX (DOPMBI,
pa3MepoB M pacipeesieHus] MacC M PacCTOSTHUN MeXay Tenamu, 4. TOIbKO I Tell, KOTOphIe
MO’KHO CUUTATh MaTePUAILHBIMH TOUKamMH, 5. JI7s MaT. ToueK U OHOPOIHBIX MIAPOOOPa3HBIX Tell
J0OBIX pa3MepoB

7. JIbquHKY, TUTABAIOIIYIO B CTAKaHE C MMPECHOM BOJIOM, IEPEHECIIN B CTaKaH C COJIeHOU BooH. [Ipu
3TOM apXUMEJI0Ba CUIIA, JEHCTBYIOLIAs HA JIbAUHKY, ...

1. He HU3MCHUJIACh, TaK KaK BBITAJIKWUBAIOIIAA CUJIa paBHA BECY JIbAWMHKH B BO3OYXCE,

2. yBEIMYWIACh, TaK KaK MJIOTHOCTh COJIEHOM BOJIbI BBIIIE, YEM TUIOTHOCTh IPECHOU BO/IBI,

3. yMEHbIIMIACh, TaK KaK YMEHBIIUIIACh TTyOHHA MOTpY>KEHUs JIbAUHKH B BOAY,

4. yMEHBIIINUIIACh, TAK KaK MJIOTHOCTh MIPECHOM BOJIbI MEHBIIIE TNIOTHOCTH COJIEHOU

8.
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80k A t
AN

1. 10 Om, 2. 4 Om, 3. 8 OMm, 4. 6 OM

9. Kak u3aMeHuTCs CONPOTUBIICHHE IPOBOIHHKA, €CIIU €T0 Pa3pe3aTh HA JBE PaBHbIC YAaCTU U
COEIMHUTH 3TU yacTu napamwienbHo? 1. He usmenures, 2. Ymensimures B 2 pasa, 3. IlpaBunbHslii
OTBET HE npuBeleH, 4. YMeHbmUTCs B 4 paza

10. B ogHOpOJHOM MarHUTHOM TI0JI€ HAXOJIUTCS paMKa, 0 KOTOPOil HaYnHaeT Te4b ToK. Cuia,
JEHCTBYIONIAsl HA BEPXHIOIO CTOPOHY PAMKH, HAIIpaBJICHA ...

i
v Y Vv
1.IleprieHquKyIIpHO IJIOCKOCTH YepTeka K Hawm, 2. Beepx, 3. Buus, 4. [lepnenaukynspHo

IIJIOCKOCTH YCPTCIKA OT HAC

vV ¥V Vv

11. KakuMu MarHUTHBIMUA CBOWCTBAMH MOJKET 00J1a/IaTh BEIIECTBO M3 aTOMOB C YETHBIM YHCIOM
AJIEKTPOHOB B 000JI0UKE B ra3oo0pa3HoM cocTostHuu? 1. [TapaMarHuTHBIMH,
2. [lnamarauTHBIMH, 3.:DeppoMarHuTHBIMU

12. Cset NEepeXoaUT U3 BaKyyMa B CTCKIIO, ITPU 3TOM YT'OJI MIAACHU PABCH O, YI'OJI IPCIIOMIICHU B
Yemy paBHa CKOPOCTH CBETA B CTEKIIE, ECIIM CKOPOCTh CBETA B BaKyyMe ¢?
sin B sin o cos o cos B

G [ [ 4
1. smo 2 smp 3 cosp 4 cose

13. Kakue sKcriepuMeHTHI JIETJIH B OCHOBY T'MIIOTE3bI O IONIEPEYHOCTH CBETOBOM BOJIHBI?
1. OnpiTel ®uzo u Oyko, 2. ONBITH 10 OTKPBHITUIO JBOMHOIO JIYYETIPEIIOMIIEHHS U OTIBITHI
Maunoca, 3. Oneitsl I'epna, 4.0nbiTel @apanes

14. Tloka3zarenu mpeaoMIIeHHUs BOJIbI, CTEKJIA U allMa3a OTHOCUTENIbHO BO3yXa paBHbI 1,33; 1,5 u
2.42. B KakoM U3 3TUX BEILIECTB MPEAENIbHBIN YTrol MOJTHOI0 OTPAKEHNUS UMEET MaKCUMaJIbHOE
3nauenue? 1. B Boxe, B anmase, 3.Bo Bcex BelecTBax yroJi OJIHOTO OTPAKEHUS OJIUHAKOB,

4. B crexie



