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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
- popmupoBaHue y o0ydaromuxcs o0menpoPecCHOHANBHBIX KOMIIETCHIIMH, HANPaBIeHHBIX Ha

Pa3BUTHC HABBIKOB HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH B 00J1aCTH HCIIOIL30BaHUS I/IH(i)OpMaI_II/IOHHO'
KOMMYHHKalIMOHHBIX TEXHOJIOTHH U T.II.

1.2. llepeyeHb MIIaHUPYEMbIX Pe3yJIbTATOB 00yUeHH S MO TUCIUIITTHHE

Koa u HaumenoBanune | Koa u HaumeHoBaHue Ilnanupyembie pe3yJbTaThl 00y4YeHHs 110 OcHnoBanmne (IIC)
KOMIIETEeHIIUH HH/IMKATOpa JUCHUILIHHE * 1

JOCTHKEHUS mpodeccnoHaIbHBIX
KOMITETEHIUH KOMITETCHIIUH

OIIK-4. Criocoben HNOIIK-4.1. 3HaeT: OCHOBHBIE MOHITHS 3TOTO MPEAMETA,

IIPUMEHATH Hcnonszyer cojiepkanne pyHAaMEHTAIbHBIX 3aKOHOB U

HEO00X0UMBIE (u3nUecKre 3aKOHbBI, | OCHOBHBIX MOJEINCH KIIaCCHYECKON 1

(usnueckue AHAJIU3UPYET U COBpPEMCHHOW (HU3UKU

3aKOHBI U MOACIIN

JUIS peIeHNs 3a1ad
npodeccrnoHaNbHOM
JEeSATEIBHOCTH

MPUMEHSET MOACIH
SIBIICHUH, TIPOIIECCOB
1 00BEKTOB
(BKITIOUAST CXEMBI
JIEKTPOHHBIX
YCTPOUCTB) IpH
pemeHnn
WH)KEHEPHBIX 33/1a4 B
po¢eCCHOHATBHOMI
JeATEILHOCTH
NOIIK-4.2.
IIpumensier
OCHOBHBIE METO/IbI
TEOPETUYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIEeIOBAaHMS
(bu3nYecKnX SBICHUN
1 TIPOIIECCOB, B TOM
YHCIIe JISKAIUX B
OCHOBE
MHUKPO3JIEKTPOHHOMI
TEXHHUKH

YMmeer: GpopMyIHpoBaTh OCHOBHBIC OIIPEACIICHUS
IpeaMeTa, HCTIOIb30BaTh ypaBHEHHS (PU3UKH IS
KOHKPETHBIX (PM3NYECKUX CUTYaLHi, IPOBOJHUTh
HEeo0X0/IMMbIe MaTeMaTHYeCcKHe peoOpa3oBaHusl,
OOBSCHSTH cosiepaHue (HyHAaMEeHTATbHBIX
NPHUHLMIOB U 32aKOHOB, a TAKXKE CIIOCOOBI
pelLIeHHs 3a1a4; ITIAHUPOBATh U OCYLIECTBIISAT
yueOHBII SKCIIEPUMEHT, OPraHH30BbIBATh
IKCIIEPHMEHTAIIBHYIO H HCCIIE0BATEIbCKYIO
JeATEIbHOCTh; OLICHUBATh PE3yJIbTaThI
9KCIIEPUMEHTA, TOTOBUTh OTYETHBIE MATEPUAIIBI O
MIPOBEIEHHOH HCCIIeI0BATENBCKOM pabdoTe;
nproOpeTaTh HOBBIC 3HAHHMS 1O (HH3HKE,
UCIIONB3Ysl COBPEMEHHbBIE HHPOPMALMOHHbBIE U
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH;

Biajeer: HaBBIKAMU MPUMEHEHHS OOIINX
MeTOZ0B (DM3HMKH K PEILICHHIO KOHKPETHBIX 3a]1a4;
METOAOJIOTUEH HCCIeI0BaHM B 00JIaCTH (DH3UKH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JuciumnimHa OTHOCUTCS K o0si3aTenbHON yactu brioka 1. JIuciuminHel (MOAYJIH) MPOTPaMMBbI
OakamaBpuarta (b.1.0.03.00menpodeccruoHanbHBIA MOJTYIB).
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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

BUZaM pabOT M ceMecTpaMm IMpeICTaBICHO B Ta0IHULIE.

Buanbl yueOHbIX 3aHATHI 1 Pa00THI 00y4aI0IIUXCS 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 3aHsATHI (BCero), B T.4.:
3aHATHS JIEKIHOHHOT0 THNA (JICKIIUH) 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
CamocrosTe/ibHAst padoTa 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 aTrecTaums IK3aMeH IK3aMeH

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo 0isi O4HOU, OUHO-3A04HOU POpM 00YUeHUs

JucuunnnHa peanu3yeTcsl MOCPEeICTBOM IPOBEICHUSI KOHTAKTHOM pabOThl ¢ 00yJarouuMucs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON PabOThl 00yUYarOIINXCs
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpouecce ocBOeHHS JUCLUIUIMHBI MOXXET IPUMEHSTbCA 3JIEKTPOHHOE OOyueHHe MU
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

B mnpouecce ocBoeHUs TUCHMIUIMHBI OOydaromuecs: o0ecledeHbl JOCTYIIOM K 3JIEKTPOHHON
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U IIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAM.
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3.1. Conep:xaHnue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE MO0 TEMaM

Ilnanupyemble

Buabl yue0HoM padoThI

Pe3yIbTaTRL KoHTakTHas padora =
OCBOCHMSA: 3
KO v @ E o Dopmbl
¢(opmupyemoii o é 2 § e E g TEKyIero
KON TCHITHIH HaumeHoBaHHe Pa3/1e/IoB, TeM = = & L £ KOHTPOIII
HHIUKATOPBI = = : ™ R a = (Hanmeﬂonamle
IOCTHKEHUS § s B = = 3] = OIIEHOYHOTO
KOMIIeTeH Ui % S E_ E g 8 cpeacTBa)
S = Bl - S
2 cemecTp
OIIK-4 TEMA 1. OCHOBBI KJIACCHYECKOM 2/0,5 Yemuwui
NOIIK-4.1 MEXAHUKMN. onpoc no
NOIIK-4.2 CopeprxaHue JEKIHH: meme.
1. TlonsATHE COCTOSHUS B KIIACCHYECKON MEXaHHKE. Omyem no
2. CriocoObI OIMCaHMUS MEXaHUIECKOTO JBIKEHIS. aabopamopHo
3. 3aKoH JIBW)KCHUSI MaTepHaIbHON TOUKH. uu
4. CKOpOCTb U YCKOpEHHE. npaKmu4ecko
5. Kunemaruka TBepOTO Tena. i pabome
JlabopatopHnas padota Ne 1. OmpeneneHue Macchl 2/2
Tella MPaBUIIbHOM reoMeTpruuecKoi (YopMbl
ITpaktuueckoe 3ansatue Ne 1. OCHOBBI 2/0,5
KJIACCUYECKOU MEXaHUKH.
CamocrositensHas pabora. 7/15
CaMocTosITenbHOE N3YUeHNE YUeOHBIX MaTEPHUAIOB
[MoaroToBKa K MPaKTUIECKUM 3aHATHIM U
nmabopaTopHbM pabotam. OdopMiIeHHE OTIETOB IO
nmabopaTopHO paboTe u 1ap
OIIK-4 TEMA 2. THHAMUKA 2/0,5 Yemuoui
NOIIK-4.1 MOCTYHNATEJIbHOI'O JIBUKEHUS onpoc no
NOIIK-4.2 TBEPJOI'O TEJIA. meme.
ConepxaHue JEKINU: Omuem no
1. [Ipunnun oTHOCUTENBHOCTH [ anumes. aabopamopHo
2.3akonbl Hpr0TOHA, ypaBHEHHS JABUIKECHHS. uu
3.Pabora, sHEprus ¥ UMITYJIbC. NPAKMU4ecKo
4.3aKoHBI COXpaHEHHS UMITYJIbCA M YHEPTHU. u pabomam
JlabopatopHas padota Ne 2. OmnpenencHue 2/-
YCKOpPEHHsI CBOOOIHOTO Ma/IEHHs C TOMOLIBIO
MaTeMaTHYECKOTO MasTHUKA.
[IpakTryeckoe 3ansTre Ne 2. JlnHamMuKa 2/0,5
MOCTYTIATENb-HOTO IBHYKEHHUS TBEPIOTO TeJa.
CamocrosiTenpHas paboTa. 8/15
OIIK-4 TEMA 3. JMUHAMUWKA BPAIIATEJBHOT'O 2/1 Yemuvui
NOIIK-4.1 JABUKEHUS TBEPJOI'O TEJIA. onpoc no
NOIIK-4.2 ConeprxaHue JEKINU: meme.
1. VYpaBHeHHE MOMEHTOB. Omuem no
2. OCHOBHOIi 3aKOH JTUHAMUKHU BPAIICHHUS 1a6opamopHo
TBEPJIOT0 TeJla BOKPYT HETOABH)KHOMN OCH. tu
3. MoMeHT uHepLuH Tena. NPAKMU4ecKo
4. 3aKkoH COXpaHEHHS MOMEHTA UMITYJIbCA. 1 pabomam
I'mpockormmueckuii 3P HexT.
Jlabopatophas padota Ne 3.« 3yueHre 0CHOBHOTO 2/-
3aKOHa JIMHAMUKH BPALIATEILHOTO JIBHKECHHUSI
TBEPAOTO Tela
IpakTryeckoe 3anstre Ne 3. JluHamMuka 2/0,5
BpaIIaTEeIbHOIO ABMKEHHSI TBEPIOTO Tea.
CamocrositesnibHas pabora. 8/15
OIIK-4 TEMA 4. 3JIEMEHTHI PEJISTUBUCTCKOMN 2/1 Yemuoi
NOIIK-4.1 MEXAHUKMN. onpoc no
HOIIK-4.2 CognepxaHue JEKLIUU: meme.
1. Tlocrynarsl cieriianbHON TEOPUU Omuem no
OTHOCHTEIBHOCTH. NpaKmu4ecko
2. TIpeobpaszosanus JIopeHIa, UX CIACICTBHSL. i pabome
3. OCHOBHOI1 3aKOH PEIIITUBUCTCKON TUHAMUKH.
4. CBsi3bp MEX]Ty DHEPTHEH U UMITYJIbCOM




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
OCBOCHHUA: «
KO o @ - ®opmbI
dopmupyemoii e E 9 § & é g TEKyIero
LSIAD LV HanMeHoOBaHHe Pa3/1eI0B, TeM = R = - KOHTPO.IL
HMHAHKATOPLI ’ = E o] R g = (HauMeHOBaHHEe
JAOCTHIKCHHUSA § g- g E E s 8 OIICHOYHOI'0
KOMIeTeHIuii % S % E g g cpeicrBa)
= S| &8 | =
= = o
IIpaxTrdeckoe 3ansTre Ne 4. DeMeHTHI 2/0,5
PEISTUBUCTCKON MEXaHHKH.
CamocrositenpHas pabora. 8/15
OIIK-4 TEMA 5. MOJIEKYJISIPHASI ®U3UKA. 4/0,5 Yemuwui
NOIIK-4.1 MOJIEKYJISIPHO-KUHETUYECKASI onpoc no
HOIIK-4.2 TEOPUSI. menme.
ConeprxkaHue JICKIHH: Omuem no
1. Cratucruueckas pu3uKa U TEpMOAMHAMUKA. 1ab6opamopHo
2. OCHOBHBIE YpaBHEHUs MOJIEKYJISIPHO- uu
KHHETUYECKOH TEOPHUHU HACANBHOTO rasa. npaKmuyecko
3. CpenHsisi KHHETHYECKasi SHEPTHUsl TEIJIOBOTO u pabomam
JBIDKCHUS MOJIEKYJI, €€ CBS3b C a0COIIOTHON
TEMIIEPaTypOu.
4. Knaccuyeckasi CTaTUCTHKA, PacIpeaeIeHIS
Makcseina u boibimana.
5. Kunernueckue sBICHUsL.
JlabopatopHas pabota Ne 4. «OmnpenenenHue 2/-
K03((HUIneHTa BA3KOCTHU JKUIKOCTHY.
[paxTryeckoe 3ansTre Ne 5. MonekymsapHas 21
¢uszrka. MoseKynsIpHO-KHHETHYECKasl TEOPHSL.
CamocrositensHas pabora. 8/15
OIIK-4 TEMA 6. TEPMOJIUHAMMUKA. 2/0,5 Yemuvui
NOIIK-4.1 CopeprkaHue JeKIHHU: onpoc no
NOIIK-4.2 1. TepmoauHaMuuecke GYHKIMHA COCTOSTHUSL. meme.
2. BHyTpeHHsist oHeprus, padoTa ueaIbHOro ra3a, Omuem no
KOJIMYECTBO TEILIOTHI. NPAKMU4ecKo
3. Tpu Havaa TEPMOJAUHAMHUKH. DHTPOIIHSI. i pabome
4. KoHIeHCHpOBaHHOE COCTOSIHUE, arperaTHbIe
COCTOSTHHSI BelllecTBa U (pa3oBble MTPEeBpaIICHHS.
[IpakTryeckoe 3anstue Ne 6. TepmoauHamuKa. 2/1
CamocrositesnpHas padora.
OIIK-4 TEMA 7. QJJEKTPUYECTBO U 4/1 Yemuvui
NOIIK-4.1 MATHETHU3M. DJIEKTPOCTATUKA B onpoc no
NOIIK-4.2 BAKYYME U BEHIECTBE. meme.
CopnepxaHue JEKLUU: Omuem no
DnexTpudeckoe noje. HampsykeHHOCTh U 1abopamopHo
MOTEHIIMAT ANEKTPHYECKOro Nojs. CBsI3b MEXITy uu
HAIPSHKEHHOCTBIO ¥ TOTEHIUANIOM. J{MAIeKTPHUKH. NPAKMU4ecKo
Teopema Octporpazackoro-I"aycca. IlpoBogauku B i pabomam
ANIEKTPOCTATHYECKOM MOJIe. DIEKTPOEMKOCTh
npoBoHUKOB. KoHeHcaTopsl. DHEprus
JNEKTPUUECKOTO MOJIS.
JlabopatopHast pabota Ne 5. «/ccnenoBanue 2/-
JJIEKTPOCTATHUECKHX MOJEH METOIO0M aHaJIOTOBOM
MOJICTIH».
[Ipaktrueckoe 3ansTue Ne 7. D1eKTpUYECTBO U 4/1
MarHeTu3M. JJEeKTPOCTaTHKa B BaKyyMe U
BEILIECTBE.
CamocrositesnibHas padora. 8/15
OIIK-4 TEMA 8. IOCTOSIHHbIN 4/1 Yemuwi
NOIIK-4.1 3JJEKTPUUYECKHWH TOK. onpoc no
NOIIK-4.2 CopeprxaHue JeKIHH: meme.
3aKOoHBI IOCTOSIHHOTO TOKa. PaboTa 1 MOITHOCTB Omyem no
noctosiHHOTO ToKa. [IpaBuna Kupxroda. aabopamopHo
[IpeBpareHns 3HEPTUN B NIEKTPUUCC-KNX LETIAX. tu
Knaccuueckas 37eKTpOHHAs! TEOPHS 3IEKTPO- NPaKmu4ecko
IPOBOIMMOCTH METAJUIOB. SIBJICHHE u pabomam




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
OCBOCHHUA: «
KO o @ = ®opmbI

(opMupyemoii S 2 9 =2 é s TeKyIero

= S = s &

LSIAD LV HanMeHoOBaHHe Pa3/1eI0B, TeM = & =1 g7 = KOHTPO.IL
HHIAKATOPbI = 2 = -] S = (HauMeHOBaHHe
JAOCTHIKCHHUSA § g- g E E s 8 OIICHOYHOI'0
KOMIeTeHIuii % S % E g g cpeicrBa)

= S| &8 | =

= = o
CBEPXIPOBOAUMOCTH. DIEKTPUICCKUN TOK B Lns
BaKyyMe, ra3ax M KHUIKOCTAX. CMYOeHmo8
JlabopatopHnas pabota Ne 6. «VccnemoBanue 2/- obyuarowumcs
3aBHCHMOCTH MOIIHOCTH U K03 duiinerTa 1o 3A04HOU
TIOJIE3HOTO IEHCTBHS UCTOYHUKA TOKA OT gopme
Harpy3Km». o00yueHus
[pakruueckoe 3anstue Ne 8. IToctostHHBII 4/1 omuem no
JNEKTPUYECKHUH TOK. KOHMPOIbHOU
CamocrositenpHas padora. 8/16 | pabome
Bcero 3a 2 cemectp | 22/6 | 12/2 | 20/6 | 63/121
3 cemecTp

OIIK-4 Tema 9. MarHUTOCTATHKA B BAKyyMe H 2/0,5 Yemuvui

NOIIK-4.1 BelllecTBe. onpoc no

NOIIK-4.2 CopeprxaHue JCKIHU: meme.

CBolicTBa MarHUTHOTO MOJISI U €T0 Omuem no
xapakrepuctuku. Cuna Amnepa. Cuna Jlopenua. aabopamopHo
3akon buo-Cagapa-Jlamnaca. [IoTok u TUPKYISIHS tuu

BEKTOpa MarHUTHOW MHIYKI[MH. 3aKOH ITOJTHOTO npaKmu4ecko
ToKa. JIBIKeHNE 3apsDKCHHBIX YaCTHI] B u pabomam
ANIEKTPHUYECKOM U MATHUTHOM IIOJISIX. DJIEKTPOHHAS

Teopusi MarHeTusMa. J[uaMarHeTHku u

napaMarieTuku. PeppoMarHeTuky.

JlabopatopHnas padota Ne 7. «MccnenoBanue 2/2

HaMarHMYU-BaHUS (EPPOMATHETHKOB C MTOMOIIBIO

ocrmiorpaga

[pakrryeckoe 3anstre Ne 9. MaraurocraTuka B 2/0,5

BaKyyMe H BEIIEeCTBE.

CamocrosiTenpHas paboTa. 7/12

OIIK-4 TEMA 10. 2JIEKTPOMATHUTHASA 2/1 Yemuwui

NOIIK-4.1 HUHAYKIUS. onpoc no

NOIIK-4.2 ConeprxaHue JCKIHU: meme.

3aKOH AJIEKTPOMArHUTHOM WHITYKIIUH. Omuyem no
WHIyKTUBHOCTh KOHTYpa, UHYKTHUBHOCTh npaKmu4ecko
KaTyniku. B3anMHuas uHayknus. DHeprus i pabome
MarHMTHOTO MOJISL.

[MpakTrueckoe 3ansrue Ne 10. DnexkTpoMarHuTHas 2/1

WHTYKITHSL.

CamocrosiTenbHas pabora. 7/12

OIIK-4 TEMA 11. 9JIEKTPOMAT'HUTHOE MOJIE. 4/1 Yemuoui

HOIIK-4.1 YPABHEHUS MAKCBEJLJIA. onpoc no

NOIIK-4.2 ConeprxaHue TEKIHU: meme.

Buxpesoe anektpudeckoe mnosie. Tok cMenieHus. Omuem 1o
YpaBHeHHs MakcBeluta B MHTETpaJIbHOM (opme. npaKmu4ecko
OneMeHThl BEKTOPHOTO aHaNK3a. Y paBHEHUS 1 pabome
Makcgeina B tuddepennuansHol Gpopme.

AHAIIOTOBBIN U MUPPOBOH CITIOCOOBI CO3IaHU

ANIEKTPOMArHUTHBIX BOJIH. KopryckyssipHo-

BOJIHOBOM JTyaJiu3M.

IIpaxTrdeckoe 3ansTre Ne 11. DnexTpoMarauTHOE 2/1

nosie. YpaBHeHus Makcgesuia.

CamocrostensHas pabora. 7/13

OIIK-4 Tema 12. ®u3uka xoJ1e0anuii M BOJIH. 2/0,5 Yemuoin

NOIIK-4.1 Tl'apmonmdeckne komebaHus. AMIUIMTY/A, 9aCcTOTA, onpoc no

HOIIK-4.2 nepuo 1 (haza rapMOHUYECKHUX KOJICOaHHH. meme.

JuddepennnanbHoe ypaBHEHHE rapMOHHYECKUX Omuem no
kosie0aHui. 'apMOHMYECKHI M aHTAPMOHUYECKUH 1a60pamopHo




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
OCBOCHMSA: «
KO o @ = ®opmbI
(opMupyemoii S 2 9 =2 é s TeKyIero
KOMIETeHIHH U = E ? g = e ’: KOHTPOJIsI
—— HaumenoBanmue pa3jienoB, TeM = s - g = = ﬁ (HauMenoBanHe
= A ©
JAOCTHIKCHHUSA § g- g E E s 8 OLICHOYHOI'0
KOMIeTeHIuii % S % E g g cpeicrBa)
= S| &8 | =
= = o
octuuuATop. [IpyKUHHBINA MasTHUK, uu
MaTeMaTHYECKUN MasSTHUK, ((U3NIECKUI MasTHHK, NPaKmu4ecko
KosrebaTenbHBIH KOHTYp. ClioskeHue 1 pabomam
TapMOHHYECKUX KOJICOaHU .
JlabopatopHas pabota Ne 8. «Crnoxxenue 2/-
rapMOHMYECKUX KOJEOaHUH C ITOMOIIBIO
ocrsutorpada»
[pakrrueckoe 3anstue Ne 12, dusnka xonedaHui 2/0,5
Y BOJIH.
CamocrositensHas pabora. 6/12
OIIK-4 TEMA 13. 3BATYXAIOIIME KOJEBAHUSI. 2/0,5 Yemuvui
NOIIK-4.1 CopeprkaHue JeKIHHU: onpoc no
NOIIK-4.2 JuddepennnanbHoe ypaBHEHHE 3aTyXarOLIIX meme.
KonebGaHuH, ero pemenue. KsasucranmnonapHsie Omuem no
TokH. llenp nepeMeHHOro Toka. ABTOKOIEOaHUsL. NPaKmuiecko
Ipaxrrdeckoe 3ansatue Ne 13. 3aryxaromme 2/0,5 1 pabome
KoJsie0aHusI.
CamocrosiTenpHas paboTa. 6/12
TEMA 14. BOJIHOBBIE ITPOLIECCBI. 2/0,5 Yemuvui
ConeprxkaHue JICKIHN: onpoc no
OmnucaHne IIOCKUX 3BYKOBBIX U meme.
3JIEKTPOMAarHUTHBIX BOJIH, SHEPTeTHUECKNE Omuem no
XapaKTepUCTUKU BOJH. Bexrop Ymosa-IloiiTunra. npaKmuyecko
BonHoBoe ypaBHenue. HTepdepeHiys BOJH, i pabome
ctostane BoiHbI. Jludpakius BoiH. [IpuHmn
['tolirenca-®penens.
IIpaktuueckoe 3anstue Ne 14. BonHOBbIC 2/0,5
MPOIIECCHI.
CamocrositenbHas pabora. 6/12
TEMA 15. BOJIHOBASI OIITHUKA. 2/0,5 Yemuoui
ConeprxaHue JICKIHH: onpoc no
DJeKTpOMarHuTHasl IPUpPoOJia CBETa. meme.
HuaTepdepenmms cBeta. KorepeHTHOCTS. Omuem no
Hudpaxkius ceera. Metox 30H OpeHes. aabopamopHo
Hdudpaxius Opayrrodepa ot menu u nu
mudpaxkunonHoit pemerku. Andpaknus NPaKmu4ecko
PEHTT€HOBCKUX JIyueil Ha IIPOCTPAHCTBEHHOU i pabomam
pemetke. [Tpuniumn ronorpadguu. DneMeHTHI
®Dypre-ontuku. [onspusanus ceera.
JlaboparopHras padota Ne 9. «M3ydyenune 2/4
UHTEpPEPEHIINN CBETa»
Jlabopatopuas padora Ne 10. «M3yuenue
JU(PaKIIU CBETay
IIpakTryeckoe 3arstue Ne 15. BonHoBast ontuka. 2/0,5
CamocrosTensHas pabora. 6/12
OIIK-4 TEMA 16. KBAHTOBASI TEOPHSI. 2/0,5 Yemuvui
HOIIK-4.1 Conep:xkaHue JIEKIHH: onpoc no
NOIIK-4.2 Tennosoe uznydenue. CneKkTp U3ITyueHHs menme.
abcomroTHO uepHoro tena. KBanToBas runoresa u Omuem no
¢dopmyna [Tnanka. @oronsl. Buenmuii nabopamopHo
(otoaddexr u ero 3akoHbl. JlaBneHne cBeTa. nu
O dexr Komnrona. ETMHCTBO KOPITyCKYIAPHBIX U npaKkmu4ecko
BOJIHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO 1 pabomam
n3nydeHusi. KopmyckysipHO-BOJIHOBOM 1yaau3M.
CooTHOIIIEHHE HEOTIPEICICHHOCTH U TPUINHHOCTb.
T'unotesa ae bpoiins. OnbITHOE TIOATBEPKACHHE
rurnote3bl. COOTHOIICHNE HEONPEAEIEHHOCTEH




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
OCBOCHMSA: «
KO o @ - ®opmbI
dopmupyemoii e E 9 § & é g TEKyIero
LSIAD LV HanMeHoOBaHHe Pa3/1eI0B, TeM 2 27| 27| &5 KOHTPO.IL
HHAMKATOPHI Pas 2 = S = | F & € (HaMMeHOBaHue
= A ©
JAOCTHIKCHHUSA § g- g E E s 8 OLICHOYHOI'0
KOMIeTeHIuii E S % E g g cpeicrBa)
= S| &8 | =
= = o
I'eiizen6Oepra.
JlabopatopHas pabota Ne 11. «MccnenoBanne 2/-
COOTHOIIICHHSI HeollpeaesieHHocTel [ eiizendepray
IIpaxTtrdeckoe 3ansTue Ne 16. KBanToas Teopusi. 2/0,5
CamocrosiTenpHas pabora. 6/12
OIIK-4 TEMA 17. ATOMHAS ®U3UKA. 2/0,5 Yemuvui
HOIIK-4.1 CopeprxaHue JEKIHUH: onpoc no
NOIIK-4.2 Crpoenne atoma. AToM Bogopoaa. Crima meme.
anektpoHa. [Ipunuun 3anpera [Taynu. Omuem no
Kraccudukanms KBaHTOBBIX COCTOSIHHI aTOMOB U n1abopamopHo
MOJIEKYJI, KBaHTOBBIE YKCIa. ATOMHBIE U uu
MOJIEKYJISIPHBIE CIIEKTPBI 3Ty YEHHS. NPaKmu4ecKko
XapakTepucTHYecKoe U3lydeHue. BeiHy ) IIeHHOE i pabomam
U3JTydeHue. Y CuIeHHe 3JeKTPOMAarHUTHOTO OIS B
cpele ¢ OTpULATEIbHBIMU OTEPSIMY, "UHBEpCHUA"
KBAaHTOBBIX COCTOSIHUH B BEIIECTBE, IPHHIIHIT
paboTHI Ta3epoB. XUMHIECKAs CBA3b.
[lepnoanyeckas cHCTEMa JIEMEHTOB.
JlabopatopHas pabota 12. «MccnemoBaHue CBOUCTB 2/-
W3JIyYCHHUS ONTHYECKOTO KBAHTOBOT'O TEHEPATOPAY.
[IpakTrdeckoe 3ansTue Ne 17. ATomHas puzuka. 2/0,5
CamocrosiTenpHas paboTa. 6/12
OIIK-4 TEMA 18. AAEPHAS ®U3HKA. 2/0,5 Yemuvui
NOIIK-4.1 CopneprkaHue JeKIHHU: onpoc no
NOIIK-4.2 AtomHoe saapo. CTpoeHre aTOMHOTO SIpa, ero meme.
XapaKTEePUCTUKU. DHEPTHsl CBS3U sIIpa, yIelbHas Omuem no
SHEPTHs CBSI3M sApa. 3aKOH PaJIMOAKTHBHOTO NPaKmu4ecKko
pacnana. Snepueie peakuuu. Llennas peakius il pabome
neneHus. SAnepHslil peakTop. fnepHas SHEpreTHka. s
TepmosinepHsiii cuaTe3. Kitaccudukanms CMYOeHmog
3JIeMEHTapHBIX yacTul. CoBpeMeHHast TEOpHUs obyuarowumcs
CTpPOEHMS 3IeMeHTapHbIX JacTull. CoBpeMeHHas no 3a04HOU
(hu3nveckas KapTHHA MUPA. dopme
IIpakTraeckoe 3anstue Ne 18. SAnepHast pusuka. 2/0,5 o0byuenus
CamMocrosiTenpHas paboTa. 6/12 omuem no
KOHMPONbHOLU
pabome
BCero 3a 3 cemMecTp 22/6 12/2 20/6 63/121
UTOTIO | 44/12 | 24/4 | 40/12 | 126/242

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo 0t O4HOU, OUHO-3A0UHOU POpM 00yUeHUs




4. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVINHBI

4.1. OOmme MeTOAMYECKHE  PEKOMEHJAUMH 1O  OCBOEHHMI) JUCHMILUIUHBI,
o0pa3oBaTe/ibHbIC TEXHOJIOTHH

JlucuuIuinHa peanus3yeTcst HOCPeICTBOM IIPOBEAECHUSI KOHTAKTHOM paboThl ¢ 00ydaroUMMUCs
(BKJItOUas TPOBENEHHE TEKYIIETO0 KOHTPOJII  YCIIEBAa€MOCTH), CaMOCTOATEIBHOH  PabOTHI
00y4aroImuxcs 1 IPOMEXYTOUYHOMN aTTeCTaLlUu.

KonraktHass paboTa MOXeT ObITh ayJUTOPHOH, BHEAyIUTOPHOH, a TaKXKE MPOBOIUTHCS B
3JICKTPOHHOM MH(OpMaMOHHO-00pa3oBaTeabHON cpene yHuBepcutera (nanee - DMOC).B cimydae
IPOBE/ICHUS YaCTU KOHTAKTHOM paboTel no aucuuiuiiae B DMMOC (B COOTBETCTBUM € pacHMCaHUEM
y4eOHBIX 3aHATHIA), TPYA0EMKOCTh KOHTakTHOW padota B DMOC sKkBHBaJIeHTHA ayAUTOPHON padoTe.

IIpu npoBeneHMM y4eOHBIX 3aHATUH MO JUCHMIUIMHE O0ECleuynBaeTCsl pa3BUTHE Y
00y4aromuxcst HABBIKOB KOMaH/IHOM pabOThI, MEKITMYHOCTHON KOMMYHUKAIIUH, IPHHATHUS PELICHUH,
JUJEPCKUX KadecTB (BKJIOYas MPOBEJICHHE MHTEPAKTUBHBIX JICKLUM, IPYNIOBBIX JIUCKYCCHUH,
pPOJIEBBIX WIpP, TPEHUHIOB, AaHAJINW3 CUTyalud W HMUTALMOHHBIX MOJEJIEH, IpernojaBaHue
JUCLUIUIMHBL B (OpME Kypca, COCTABICHHOIO Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIEIOBaHUH,
IPOBOAMMBIX ~YHHUBEPCUTETOM, B TOM YMCIE C YYETOM pErHOHAIbHBIX OCOOEHHOCTEH
npodecCHOHATIBLHOM 1eATebHOCTH BBIIIYCKHUKOB M TOTpeOHOCTel paboTonaresneit).

[IpenogaBanue OUCHUILIMHBL BEAETCS C IPUMEHEHHEM CIIEIYIOIINUX BHI0B 00pa30BaTEIbHBIX
TEXHOJIOTHM:

-0a/NIbHO-PEUTUHIOBasl TEXHOJIOTUS OLICHUBAHMS;

- JIIEKTPOHHOE O0YUYECHHUE;

- IpobsIeMHOE 00y4EeHHE;

- pa300p KOHKPETHBIX CUTYAIHH.

Jlnsi OLEHKW 3HAaHWH, yMEHWH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIUH IO
JUCLUIUIMHE TNpUMEHseTcs OauIbHO-PEMTHHIOBasi CHCTEMa KOHTPOJIS U OLIGHKHU YCIIEBa€MOCTH
CTYIEHTOB. B OCHOBY OaJlsIbHO-PEHTHHIOBONM CHCTEMBI MOJIOKEHBI MPUHIUIBL, B COOTBETCTBUH C
KOTOpbIMH (D OPMHUpPOBaHHE pEUTHHra CTYJEHTa OCYLIECTBISETCS B XOJ€ TEKYIIEro KOHTPOJIS
ycrieBaeMocTH. MakcuManbpHOe KoJm4yecTBo 0aymuioB B cemectpe — 100.

4.2. Meroauyeckue yKa3aHusl JJsi O0YYalOLIUXCSl MO OCBOEHUIO JAMCHUILUIMHBI Ha
3aHATHAX JEKIIHOHHOTO THIIA

JIeKUMOHHBIN Kypce MpEArosaraeT CUCTEMaTHU3UPOBAHHOE HM3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IiaHa. B XoJe JeKIMOHHBIX 3aHATUN pacKpbIBAIOTCS 0a30BbI€ BOMPOCHI B paMKax
KaX/10i TeMbl TuCHMILIMHBL. O003HAaYaroTCs KIIIOYEBBIE aclEeKThl TEM, a TAKKe JETar0TCs aKIEHTHI
Ha HauOoJ1ee CII0KHBIE M BAYKHBIE ITOJIOKEHUS M3y4aeMOro MaTepuaia.

JIeKMOHHBIE 3aHATHS POBOJATCS B IOTOYHON ayAUTOPUH C IPUMEHEHUEM

MYJIbTUMEAUMHOTO IPOEKTOpa B Buje yueOHoil npezeHTanuu wim B OMOC yHuBepcurera.

B XoJe NEKIMOHHBIX 3aHATHH pPEKOMEHIyeTcs KOHCIEKTHpOBaHHWE Y4eOHOro marepuana.
Bo03M0XHO BeJleHHE KOHCIIEKTA JIEKIIUI B BUJI€ NHTEIUIEKT-KapT.

OTnenbHbIE TEMBI MPEAIAraloTCs U CAMOCTOSATEIBHOTO U3Y4eHUs (KOHCTIEKTUPYIOTCS).

Matepuanbl JIeKIMA SBJISIOTCS OMNOPHOM OCHOBOM Ui TIOATOTOBKM OOYyYarommxcs K
NPaKTUYECKUM 3aHATUsAM / Ja00OpaTOpPHBIM pabOTaM M BBHIMOJHEHUS 33JaHUN CaMOCTOSATENbHOM
paboThl, a TakkKe K MEpONPHUATUSAM TEKYIIEr0 KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOUHOM
aTTecTalllu N0 JUCIUILIMHE.

4.3. Meroauyeckue YKa3aHUsl Il O0y4YalIIUXCH 10 OCBOCHUIO IMCHUIUVIMHBI Ha
J1a00paTOpHBIX padoTax
[ToarotroBky K Kaxao# J1abopaTopHOW paboTe CTYIEHT JOJDKEH HayaThb C O3HAKOMJICHHUS C
IUIAHOM 3aHATHS, KOTOPBIM OTpaXkaeT COAEpKaHUE IPEAJIOKEHHON TeMbl. Kaxnas BbINOIHEHHAsS
paboTa ¢ 0pOPMIIEHHBIM OTYETOM IO HEHM MOJIEKUT 3aIIUTE MPENogaBaTelio.
[Tpu ouleHuBaHUM 1a00OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIee:
— Kad€CTBO BbIIIOJIHECHUA 3KCHepI/IMeHTaJ'H)HO-HpaKTI/I‘IeCKOI\/’I qacTu pa6OTBI U CTCIICHb
COOTBETCTBUS PE3yJIbTaTOB paOOTHI 33JaHHBIM TPEOOBAHMSIM;
— KaudecTBO oopmieHHs oTYeTa 1o pabore;
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— Kau4eCTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IPH 3aIIUTE PaOOTHI.
JlaGopaTopHble pabOTHl OPraHU3YIOTCS, B TOM 4HCIIe B (hOpME MPAKTUYECKOH MOATOTOBKH,
KOTOpas mnpeaycMarpuBacT y4dacTuc 06yqalonmxc;1 B BBIIIOJIHEHUU OTACJIBHBIX 3JICMCHTOB pa60T,
CBSI3aHHBIX C OyayIIeH mpodecCUOHANBHOMN NeSTETbHOCTBIO.

4.4, Meroanuyeckue YKa3aHMs JJsi O0y4arIIMXCSl IO OCBOCHHI0O JMCHMILIMHBI Ha
NPaKTHYECKUX 3aHATHAX

[TpakTHueckue 3aHATUS MPEACTaBIAIOT COOON IETATM3ALUI0 JEKIHOHHOIO TEOPETUYECKOr0
MaTepuana, IPOBOAATCA B LEIAX 3aKpPEIUICHUs Kypca M OXBaTbIBAlOT BCE OCHOBHBIC pa3JIEelbl.
OcHOBHOI (QOpMOI TPOBENEHHUS] CEMHUHAPOB W MPAKTUYECKHX 3aHATHH SBIAETCS OOCYXKIEHUE
HauOoJiee MPOOJIEMHBIX U CIIOKHBIX BOIPOCOB IO OTAENbHBIM TEMaM, a TaKXKe pelIeHHe 3a1ad U
pa30op NprUMEpOB U CUTYyalluil B ayJJUTOPHBIX YCIOBUSIX.

[IpakTryeckue 3aHATUS 00ydarOLIMXCs 00ECIIeYUBALOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, ITOJTYYCHHBIX Ha JICKLUAX;

- MOJIyueHUE YMEHMH M HaBBIKOB COCTaBJIEHMS [OKJIAQZOB U COOOLICHUH, OOCYXIEeHUs
BOIIPOCOB I10 Y4€OHOMY MaTepHay AUCUUIUINHBL

- MIO/IBEJICHUE UTOTOB 3aHATUHN 110 PEUTUHIOBOM CHCTEME, COTJIACHO TEXHOJIOTHMYECKOM KapTe
JUCLIUATIIINHBI.

[IpakTHyeckas MOArOTOBKA IpelyCMaTPUBAET: BBHIOJHEHHE NPAKTUYECKUX pabOT MO BCEM
TeMaM Kypca

4.5. Meroan4yeckue yKa3aHus M0 CAMOCTOSATeJIbHOU padoTe 00y4ar0IMXCs
CamocrosarenbHass pabora obOecnednBaeT TMOATOTOBKY OOYyYaromIErocss K ayAUTOPHBIM
3aHATUAM W MEPONPUATHUAM TEKYILIErO0 KOHTPOJS M IMPOMEKYTOUHON aTTecTaluu MO H3ydaeMoi
JUCHUTUTMHE. Pe3ynbTaTel 3TOH TMOATOTOBKM TPOSIBISIIOTCS B aKTHBHOCTH OOydaromierocss Ha
3aHATUSAX U B KQUE€CTBE BBIMOJIHEHHBIX MPAKTUYECKUX 3aJaHUM U IpYTUX (HOPM TEKYIIETr0 KOHTPOJIS.
CamocrosiTenbHasi padoTa CTyICHTOB BKJIIOUYAET:
. I3ydyeHnue yueOHOM auTEepaTyphl O KypCy.
. Perienue npakTuyeckux CUTyalui v 3aaad.
. IloaroroBka k 1a60paTopHBIM paboTaMm.
. [lonroroBka pedepatos.
. Paboty c pecypcamu MHTepHeT.
. IToAroTOBKY K TECTHPOBAHMIO IO TEMaM Kypca
. IToAroToBKY K MPOMEXYTOYHOM aTTECTallUH 110 KYpCYy.
[Ipy BBITTONTHEHUM 3aJaHUN T CaMOCTOSITEIBHOW pabOThl PEKOMEHIyeTCsl TpopadoTka
MaTepHaJIoB JEKIHMH M0 KaX /101 MpOiAEHHON TeMe, a TaKXkKe N3Yy4eHUEe PEKOMEHIYEeMOM JINTepaTyphl.
st oOyuaromuxcs 1o 3a04HOM ¢dopme O0Oy4deHHUsT CaMOCTOSATENbHass paboTa SBIAETCA
OCHOBHBIM BHJIOM Y4€OHOI e TeTbHOCTH.
Jlisa obecrieueHUs: caMOCTOSITENbHONM pabOThl OOYYArOIIMXCS HCHOJIB3YETCSl JIEKTPOHHBIN
yueOHbIi Kype, coznannbliil B OMMOC ynuBepcurerta http://sdo.tolgas.ru/

~N NN kW=
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5. YYEBHO-METOJUYECKOE U HWH®OPMAIMOHHOE OBECIEYEHHUE
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 d3IneKTpoHHOH Oubmmoteke 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. BoiHoBas ontuka. KBanToBas nmpupoaa U3IydeHUs. DIEMEHTHI
aTOMHOM U siepHOM (u3uku : y4yeO. mocoOue JUisi BY30B IO TEXH. HAMpPABICHUSM MOATOT. U
crnenuansHocTsM / C. U. Ky3nenos, A. M. Jluzaep. - 3-e u3x., nepepad. u pom. - Jlokymenr read. -
Mocksa : By3os. yue0. [u ap.], 2024. - 211 c. - OcHoOB. 3akoHbI U GopMmyibl. - [Ipun. - ['moccapwii. -
URL: https://znanium.ru/read?id=436939 (mata obOpamenus: 29.01.2023). - Pexum gocryma: mis
aBTopu3. moib3oBateneid. - ISBN 978-5-9558-0350-0.-978-5-16-009401-4.-978-5-16-100426-5. -
Texer : 2IeKTPOHHBIN.

2. Jleiibept, b. M. ®usuka. Dnekrpocrarnka : y4ebd. mocodbue / 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. nons3oBareneid. - 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. "TexXHOIOorus MPOIOBOIBCTB. MPOAYKTOB U moTped. ToBapos" / B. B. I'nedos, JI. A. Karuus,
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 ooOpamenus: 11.05.2023). - Pexum moctyma: Juis
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. Bompkenmreiin, B. C. CoopHEK 3amad 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. - (Cnermmanucr). - ISBN 5-86457-2357-7 : 132-50. - TekcT : HENOCPEACTBEHHBIH.

7. Kpatkuii crpaBouyHUK (u3MKO-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. . [1antokos, 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.
cneunanbHocTM : B 4 T. T. 1. Mexanuka. MonekynspHas ¢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 oOmeit ¢usukun : ydebd. mocobue miisg BYy30B 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 : HEMOCPEICTBECHHBIMN.

11. CasembeB, U. B. Kypc oOmeii ¢usuku : yded. mocobuwe [Isi BY30B IO TEXH.
cnenuanbHocTsIM @ B 4 T. T. 3. KBanToBas ontuka. AtomHas ¢usuka. Ou3uka TBEPIOTO Teja.
dwu3mMKa aTOMHOTO siipa U sneMenTapubix yactui / M. B. CaBenbes ; mox oom. pea. B. 1. 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.
crenraabHOCTSAM : B 4 T. T. 4. CO0pHUK BOIIPOCOB U 3aj1a4 1o oomel pusuke / M. B. CaBenbes ; moa
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.
cnenuanbHocte By3oB / T. M. Tpodumona. - Mocksa : Beicmr. 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
Hanpasienuit noaror. BO / ITosomk. roc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), Kad. "Copem.
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. YdeOHO-MeTOmUYecKoe TocoOue 1o jauciuiummae "®usmka" . I CTYJACHTOB
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 uznenuit jger. 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. -
VaesHOBCK : YU T'A, 2019. - 117 c. - Ilpun. - URL: https://reader.lanbook.com/book/162544 (nata
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, 1. A. I'onuapenko [u ap.]. - Hokyment HTML. - Munck [u ap.] : HoBoe 3Hanue [u mp.],
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. - (Beiciee 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 : yuebd. mocobue ans Bry3oB / A. I'. Ueptos, 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. Benenue B OMOGU3MKY ISl SJEKTPO- U PATUOUMHKEHEPOB : ydeO.
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 (nata obpamenus: 29.01.2023). - Pexxum nmocrymna: as
aBTOpH3. nmosb3oBareneit. - ISBN 978-5-8114-3734-4 : 0-00. - TekcT : 371€KTPOHHBIH.

5.2. IlpodeccuonajibHbie 0a3bl JAHHBIX, HH(POPMALMOHHO-CNPABOYHBbIE CHCTEMbI,
HHTEPHET-Pecypchl

1. Koncynprantllmoc [OnexktponHsiii pecypc]: CrpaBouHas mpaBoBasi cucrema. - Pexum
nocrtymna: http://www.consultant.ru/.

2. DyekTpoHHass OuOmMoTeyHas cucreMa [IOBOIKCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum pocryma: http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

3. DnekTpoHHO-OMOMMoTe4Hass cucrteMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ skpaHa.

4. DnekTpoHHO-OuOIMoTeuHas cucrema «M3marensctBo Jlanb» [DnekTpoHHBIH pecypc]. -
Pexxum noctyma: https://e.lanbook.com/. — 3ar. ¢ skpaHna.

5. Hayunas nsnextponnass Oubnuorexka eLIBRARY.RU [Dnexrponnsiii pecypc]. - Pexum
nocryna: http://elibrary.ru/defaultx.asp. - 3arn ¢ a3xpana.

6. OtkpbiToe oOpa3oBanue [DneKkTpoHHBIH pecypc]. - Pexum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

5.3. IIporpamMHoe obecrieyeHue

Nudopmannonnoe obecrneueHne y4eOHOro mpollecca MO JUCIMIUIMHE OCYIIECTBIISIETCS C
WCIIONIb30BAaHUEM  CIIEAYIONIEr0 MPOrpaMMHOT0 oOecreueHus: (JIUIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHseMOro), B TOM YHCIIe 0TEYECTBEHHOTO TIPOU3BOJICTBA:

Ne HanmMmeHoBaHHne YcaoBust focryna
n/n
1 Microsoft Windows 13 BHYTPEHHEH CeTH YHUBEpCUTETA (JMIICH3MOHHBIN I0TOBOP)
2 Microsoft Office 13 BHYTPEHHEHN CeTH YHUBEpCUTETA (JIUIIEH3MOHHBIN 10T0BOP)
3 CJ10 MOODLE U3 M000W TOYKH, B KOTOPOM MMEETCs IOCTYI K ceTu MHTepHeT
(JIMIIEH3MOHHBIN TOTOBODP)



http://www.ecorussia.info/ru
http://znanium.com/
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6. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

[TomernieHus: MpeACTaBIAIOT COO0M yueOHbIE ayTUTOPHU JIJIsl IPOBEACHUS YUSOHBIX 3aHATHH,
MPEyCMOTPEHHBIX y4e€OHBIM IUTAaHOM U pabouell mporpaMmol AMCHUILIIMHBI, OCHAIICHHBIE
000py/1I0BaHUEM M TEXHUYECKUMHU CPENCTBAMU OOyUEHUS.

3aHATHSA JIEKHMOHHOTO THUNA. Y4eOHbIE ayIuTOPUU [UIsl 3aHATUN JIEKIMOHHOIO THIIA
YKOMIUIEKTOBAaHBl MeOeIbl0 M TEXHMYECKHMMH CPEACTBaMU OOydYeHHs, CHYXKAIUMH  JUISA
npeincTaBieHus — ydyeOHoW — uHpopMmanuu  (CTalMOHApHble  WIM  IEPEHOCHbIE  HabOpHI
JIEMOHCTPAIIMOHHOTO 00OPYAOBaHUS (IIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK), yuyeOHO-HATIIATHbIE
nocobust (Impe3eHTaluyd IO TeMaM JIeKLUi), oOecrneuyuBarolie TEeMAaTUYECKUue WIUTIOCTPAIUH,
COOTBETCTBYIOILIME JAHHON IIPOrpaMMe JUCLHHUIIINHBI.

JlaGopaTopHble padoThl. /[ nposedenus 1abopamopHvix pabom ucnoib3yemcs yuyeOHas
ayoumopus «Jlabopamopus 312», ocnawenuas credyrowum ob6opyoosanuem: OCIILIOTPAdBHI,
reHepaTopbl, OJOKM NUTaHHs, KOMIBIOTEPHI, JIOKaJbHAasi KOMIIbIOTEpHas ceTb VIHTepHeT,
1a00paTOpHbIE U3MEPUTEIbHBIE YCTAHOBKH, JIa3€Pbl, BUICONPOECKTOPHI.

3aHATHSA CeMHMHAPCKOr0 THUMA. YUYeOHbIC ayJUTOPUU JUIsl 3aHATHH CEMHHApPCKOTO THUIIA
YKOMIUIEKTOBAaHBl MeOENIbI0 M TEXHHYECKHMMH CPEACTBaMHU OOydYeHHs, CIYKAIUMH  JUIS
npeiacTaBieHuss — ydyeOHoW — uHpopMmanuu  (CTallMOHApHbIE WM [EPeHOCHbIe  HaOOpbI
JEMOHCTPAIIMOHHOTO 000PYI0BaHMsI (ITPOSKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

IIpomexyTounas arrecrauusi. Jligs mpoBeneHUs MNPOMEKYTOUHOM aTTECTAllUU IO
JUCLIUIUIMHE HKCIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILlEHHBIE KOMIIBIOTEPHON TEXHHMKOW C
BO3MOXXHOCTBIO TOJKIIOUEHUS K ceTh HWHTepHeT W o0ecnedyeHueM JOCTyla B AJIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTENbHYIO  Cpely  YHHBEpCHTETa  W/HWIM  y4eOHBIE  ayAUTOpHH,
YKOMILIEKTOBaHHbIE MEOEIIbI0 U TEXHUYECKUMU CPEICTBAMH O0yUECHHUSI.

CamocrosiTesibHast padora. [lomemeHus Ui CaMOCTOSITENIBHOM pabOThl  OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUEHHsSI K ceTh «MHTepeHeT» M JOCTYIoM K
JNEKTPOHHOW  HMH(OPMAIIMOHHO-00pa30BaTeNbHON cpele yHuBepcuTera. /[l  opraHu3anuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

oubnuoTeka (Meauasan), UMeroIas MecTa i 00yJaroluXcsl, OCHAIIEHHbIE KOMITBIOTEpaMU
C JIOCTYyTIOM K 0a3aM JaHHBIX U ceTu MHTepHerT.

DJleKTPOHHAsT HUHQopMannoHHO-00pa3oBaTe/ibHass cpeaa yHuBepcutera (DQUOC).
KaxnpriioOyuaronuiicsBTedeHueBceroneproaao0yueHnus100ecrnedyeHH AMBU Ty aTbHBIMHEOT pAaHUEHH
BIM JIOCTYIOM K DJJIGKTPOHHOM HWH(GOPMalMOHHO-00pa30BaTeIbHON Cpele  YHHBEpCUTETa
(OUOC)http://sdo.tolgas.ru/uz m060H TOYKH, B KOTOPOH HMeeTCs AOCTYH K HH(POPMALUOHHO-
TEJIEeKOMMYHUKaMOHHOM ceTH "MHTepHeT", Kak Ha TeppUTOPUH YHUBEPCUTETA, TaK U BHE €€.

OUOC ynuBepcurera 00eCreurnBaeT:

JOCTYyNl K y4yeOHBbIM IIaHaM, padodyuM mporpamMmaM JIUCHUIUIMH (MOAYyJel), mporpammam
NPaKTUK, OJJIEKTPOHHBIM Y4eOHBIM H3JaHMSIM U JJIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04YMX MporpaMMax JIUCHUIUIMH (MOJyJiel), IporpaMMax MpaKkTHK;

(bopMHUpOBaHKE IIEKTPOHHOTO MOPT(HOINO 00yUAIOIIErocs, B TOM YHCJI€ COXpaHEHUE ero paboT
Y OLIEHOK 32 3TH pabOoTHI.

B cnyuae peanuzamuu 00pa3oBaTeNbHOW MPOrpaMMbl C MPUMEHEHHEM 3JIEKTPOHHOTO
o0Oy4deHus, AMCTaHIMOHHBIX 00pa3zoBaTebHbIX TexHonorui DMOC nonogHUTENbHO 00eCeunBaeT:

¢dukcamio xoaa o0pa3oBaTeNbHOIO MpoIecca, Pe3ylbTaTOB MPOMEXYTOUHOW aTTECTAlluM U
Pe3yJIbTaTOB OCBOEHMSI 00pa30BaTEIbHON POrPaMMBbL;

NpoBeeHUE YYeOHBIX 3aHATHHA, NPOLEAYp OLEHKH pe3ylbTaTOB OOyYeHUs, pean3alus
KOTOpPBIX  TNpPEAYyCMOTpEHa ¢ TNPUMEHEHHEM  JJIEKTPOHHOrOo  OOy4YeHHs, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

B3aMMO/ICICTBIE MEX]ly YYaCTHUKaMU 00pa30BaTeIbHOTO MPOoLecca, B TOM YHCIe CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aMMOJIEUCTBUS ToCcpeACTBOM ceTH "MHTepHer".
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7.  OCOBEHHOCTH OPIrAHM3AIIMU OBYYEHUA JIdA JHULO C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMHU 31I0POBbs 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 00yueHwus. i 3Toro TpedyeTcs 3asBiIeHHE CTyIeHTa
(ero 3aKOHHOTO TPEACTABUTENS) M 3AKIIOUEHHE ICUXOJIOT0-MEAMKO-TIearorn4ecKoi KOMHUCCHH
(IIMIIK).

B ciydyae HeoOXoaMMOCTH, 00yYArOIIUMCS M3 YHUCIa JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSMU
3M0pOBbs (IO 3asBICHUIO OOyyaromierocs) a s MWHBAIMJIOB TaKXe B COOTBETCTBHH C
UHIMBUAYAIbHOW TPOTpaMMOil peadMInMTalu WHBAJIWAA, MOTYT MPEAJaraThCs CIeIyoIue
BapHaHThl BOCIPUATUS yueOHOW HMH(OpPMALMKU C YYETOM UX HMHJUBUIYaJbHBIX NCUXO(PU3UYECKUX
0COOEHHOCTEH, B TOM YHCIE€ C MPUMEHEHHEM D3JIEKTPOHHOTO OOYYeHHS] W JTUCTAHIIMOHHBIX
TEXHOJIOTHIl:

- ISl JIAL ¢ HApYLICHUSAMHU 3pEHUs: B Me4aTHOW (opMe yBenmuueHHBIM HIpUPTOM; B Gopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiina (mepeBoa yueOHBIX MaTepHalioB B ayanodopMmar);
B TieyaTHOHM ¢opme Ha s3bike bpaiins; WHAWBHIYalbHbIE KOHCYJIBTAlMM C TIPHBICYCHUEM
TU(dIOCYpIOTIEPEBOIUNKA; UHANBUAYAIbHbIC 331aHUS U KOHCYJIbTAIIUH.

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

- 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 MATEPHAJIbBI (®OHJ OHEHOYHBIX CPEACTB) IS
TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U TPOMEXYTOYHOU ATTECTALIUA

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

JIJIs OLICHKW 3HAHWA, YMEHHH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIIUU TIO
TUCITUIIMHE TPUMEHSIETCS OaUTbHO-PEUTHUHIOBAsS CUCTEMa KOHTPOJS U OICHKH YCIIEBAEMOCTHU
CTYJICHTOB. B OCHOBY OaJllIbHO-PECHTHHIOBOW CHCTEMBI IOJIOXKEHBI MPUHIUIILI, B COOTBETCTBHH C
KOTOPBIMH (DOPMHpPOBAHHWE PEHUTHHra CTYACHTAa OCYIICCTBISETCS B XOJ€ TEKYIIEro KOHTPOJS
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 00yYeHH
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 «HEYIOBIICTBOPHUTEIBEHOY / 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 umocam mexyweil ycnegaemocmu CmyoOeHmy Modxcem Oblmb GblCAGIEHA OYEHKA NO
APOMEIICYMOUHOU ammecmayuy 6 COOMEemcmeuu 3a Habpauuvlmu 3a cemecmp Oawiamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, Habpaswum 8 xooe mexyujeco KOHmpOoJisi yCnesaemocmu
no oucyunaure om 61 0o 100 6an106 u GbINOIHUSUIUM 6Ce 00sI3ameNbHble 8UObl 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMULL, NO PeueHuio npenooasamelis 0e3 NPOXOHCOEHUs. NPOMENCYMOUHOU ammecmayuu
BLICMABIISICNCSL OYEHKA 8 COOMBEMCMBUL CO WKANOU OYEHKU Pe3yIbMAamo8 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenusa cuumaemcsa c@opmuposanHsim (NOGLIUEHHBLI YPOGEHD), eclu
MeopemuyecKoe Co0epHCanue Kypca 0C80EHO NOJHOCMbIO, NPU YCMHBIX COOECe008aAHUAX CIYOeHm
ucuepnvigarouje, NOCiLe008amMeNbHO, YemKO U JNOSUYECKU CMPOUHO U3Nd2aem YYeOHbull Mamepua,;
CB0000HO CHpABNAemcs ¢ 3a0a4amu, GONPOCAMU U OpYyeUMU BUOAMU 3A0AHUL, MPeOyIOUUX
npUMeHeHUs 3HAHUU, UCNONb3Yem & omeeme OONOIHUMENbHbIL MAMmepuai, 6ce NpeoycCMompeHHvle
paboueti  yueOHOU NPOSPAMMOU  3A0AHUSL BbINOJHEHbL 6 COOMBEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamMu, CmyOeHm CHoCOOeH aHAIUUPOBAMb NOJYUEeHHble De3Vibmambl, Nposasisem
CAMOCMOSAMENbHOCMb NPU BLINOJHEHUU 3A0AHULL, KAYeCmE0 UX GbINOJHEHUS OYEHEHO YUCTIOM Oallo8
om 86 0o 100, ymo coomeemcmayem NOBLIUEHHOMY VPOBHIO CHOPMUPOBAHHOCIU De3VIbMAmos
00yuenus.

Pesynomam o0yuenus cuumaemcsa copmuposannvim (nOpozoevlit ypoeens), eciu
meopemuyeckoe co0epicanue Kypca 0C80eHO NOJHOCMbIO, NPU YCMHbIX C00ece008aHUAX CIMYOeHm
nOCe008aAMeNbHO, YemKo U JI02UYeCKU CMPOUHO u3idzaem Y4eOHblll Mamepuai, Cnpasisemcs
3a0ayamu, 6onpocamu U OpyeuMu GuUOaMU 3A0AHUL, mMpedYIoWUX NPUMEeHeHUs 3HAHUL, 6ce
npedycmMompenHvle paboueli yueOHOU NpocpaAMMOl 3A0aHUsl BbINOIHEHbL 8 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPEOOBAHUAMU, CIYOEHM CHOCODEeH aHANU3UPO8AMb NOLYYEHHbIE Pe3)Ibmamyl,
nposGIsAiem CAMOCHMOSAMENbHOCIb NPU BbINOIHEHUU 3A0AHUL, KA4ecmeo UX BbINOIHEHUS OYEHEeHO
yuciom 6annoe om 61 oo 85,9, umo coomeemcmeyem nopoco8OMy YPOGHIO CHOPpMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pezynomam o0yuenus cuumaemcs HechopmuposanHviM, eciu cmyoenm npu 6blNOJIHEeHUU
3a0anull He OeMOHCHmpUpYyem 3HAHUU Y4eOHO20 Mamepuand, OOnycKaem OWUOKU, HeY8ePeHHO, C
bonbuUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3A0aHUs, He OeMOHCMpUpyem HeoOX00UMbIX YMeHU,
Kauecmeo 8blNOIHEHHbIX 3A0aHUll He COOMEEMCMEYem YCMaHOB8IeHHbIM MPeb08AHUAM, KA4eCmE0 Ux
BbINOIHEHUSL OYEHEHO YUCTIOM OALI08 HUdice 61, umo coomeemcmeayenm 00nopo208oMy YPOBHIO.
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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

[Mpumeuanue: -/- 06vem uacos coomeemcmeenHo 0 OUHOU, 3a04HOU opm 00yYeHUs

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

OLCHMBaHUA MNpEACTaBJICHA B

ANIEKTPOHHOM  y4eOHOM

Kypce

0 JUCIHUIUINHE

8.2. TumoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHble MaTepuajbl 1 TEKYIIEI'O

KOHTPOJIAA YCIIEBAEMOCTHU

8.2.1. TunoBble 3aJaHNsl K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUAM
IIpakTuyeckoe 3ansaTHe Ne 1. OCHOBBI KJIaCCHY€CKON MEXaHUKH.

[ToHsATHE COCTOSIHMS B KJIACCUYECKON MEXaHHMKE.
Crioco0ObI OnMCaHusl MEXaHUUYECKOTO JABHKEHHUSL.
3aKOH JIBUKEHUS MaTepHaIbHON TOUKH.
CKOpOCTb U yCKOPEHHE.

Kunemaruka TBEpaoro Tena.

o g ks whE

Pemenue 3agau.

IIpakTyeckoe 3anaTHe Ne 2. /lHHAMHKA OCTYNATEIbHOI0 ABHKEHHUS TBEPAOIO TeJa.

1. Tlpunuun oTHocuTenbHOCTH [anumes.

2. 3axoHbl Hpl0TOHA, ypaBHEHUS JIBUKEHUS.
3. Pabora, sHEprHs ¥ UMITYIIbC.

4. 3aKOHBI COXpAaHEHUS UMITYJIbCA U DHEPTHH.
5. Pemenue 3amau.

IIpakTyeckoe 3anaTHe Ne 3. /lMHaMHKa BpalaTeJbHOI0 IBHKEHHS TBEPAOIo Tea.

ypaBHeHI/IC MOMCHTOB.

MOMEHT MHEpLUH Tea.
3aKoH COXpaHEHHUsI MOMEHTa UMITYJIbCA.
IMapockommuecknii 2P hekT.

ok wdhpE

Pemenue 3agay.

IIpakTu4yeckoe 3ansiTHe Ne 4. Jj1eMeHThI PEJATHBUCTCKOM MEXaHUKH.

1. Tloctynarsl ciennaabHOM TEOPUN OTHOCUTEIHLHOCTH.

2. TIpeoOpaszoBanus JlopeHIa, UX CIEICTBHS.

3. OCHOBHO¥ 3aKOH PEISTHBUCTCKOW JTUHAMHKH.
4. CBs3b MEXy SHEPrUei U UMITYJIbCOM.

5. Pemenue 3amau.

OCHOBHOH 3aKOH TMHAMHKH BpAICHUS TBEPAOIO TeIa BOKPYT HEMOJABUKHOM OCH.




19

IpakTnyeckoe 3ansitue Ne 5. Mousekyasipuasi puznka. MoJieKyJIpHO-KMHETHYECKAsI TEOPHSl.
1. Cratuctuueckas Gpusnka v TepMOAMHAMUKA.

2. OCHOBHBIEC YpPaBHEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH UCAIBHOTO Ta3a.

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

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 TEPMOJUHAMHUKMU.
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 HOTEHLIHAIT AJIEKTPUYECKOTO MOJIS.
CBs13b MEX1y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.
JManeKTpuKkH.

Teopema Octporpasackoro-I'aycca.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM IIOJIE.
DNIEKTPOEMKOCTh IPOBOIHUKOB.

Konpaencaropsl.

© oSNk wDdE

DHeprus MEeKTPUIECKOro MOJIs.
Pemenue 3amay.

~

IIpakTuyeckoe 3ansitue Ne 8. IIoCTOSAHHBIN 3JIEKTPUYECKHUI 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 UPKYJIALKS BEKTOPAa MATHUTHOW WHYKITHH.

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. J1eKTPOMAarHUTHAsA HHAYKLHS.
1. 3akoH 27€KTPOMarHUTHON MHIYKIUH.

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

oL

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

IIpakTHyeckoe 3ansaTHe Ne 11. JnekTpoMarauTHoe noJie. Y papHenust Makcpesuia.
1. BuxpeBoe 351eKTpHUYECKOE IOJIE.

Tox cmemenus.
VYpaBHeHnus MakcBesia B MHTETpaabHON opMme.
DJIeMEHThI BEKTOPHOTr0 aHanuza. b

a bk wn

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

IpakTnyeckoe 3ansiTue Ne 12. dusuka KojaedaHUd M BOJIH.
1. TapmoHmueckue KosieOaHUs.

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

3. Juddepennumanbuoe ypaBHEHIE rapMOHUYECKIX KOIEOaHUH.

4. T'apMOHWYECKHI U aHTAPMOHHYECKHUH OCIIHILISATOP.

5. TIpyXUHHBI MasSTHHK, MAaTEMaTUYCCKHH MAsTHHK, (U3NYCCKUU MasSTHUK, KOJICOATECIIbHBIN

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 M OJICKTPOMArHMTHBIX 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 peHTTeHOBCKHX JIydel Ha MPOCTPaHCTBEHHOM pelIeTKe.
[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 HEONPEIEIEHHOCTH U IPUYMHHOCTb.

©oNo kLD

10. l'unore3a ae bpoitns.

11. OnbITHOE OATBEPKAEHUE 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.

Knaccugukarust KBAHTOBBIX COCTOSTHHI 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. INpuHImn paboThI Ja3epoB.

11. XumMuueckast 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

. Kimaccudukanmst snemeHTapHbIX 4acTHII.

[EEY
[EEN

. COBpCMeHHaH TEOPHA CTPOCHUS DJICMCHTAPHBIX YaCTHII.

[EN
N

. CoBpemeHHas (pusnveckast KapTuHa MHUpA.

[EEN
w

. Penitenue 3amauy.
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[TpumepHBbIe 3a1auu sl pEHICHUs Ha MPAKTHUYECKHUX 3aHATUSX !

2 cemecTp

1. ABToMOOWIb Hayad JABMKECHHE IO MPSIMOMY IIIOCCE CO CKOpOcThio Vi = 50 xm/4. Uepes
BpeMs At = 0,5 4 B TOM K€ HaNpaBJICHUU BBIIIEI JPYTrOl aBTOMOOMIIb CO CKOPOCThIO Vo = 70 Km/4.
Omnpenenure, yepe3 kakoe Bpems t; BTOpOW aBTOMOOWIIb JIOTOHUT MEPBBIA M KAKOE PACCTOSHHUE S
IIPOMJIET 10 ITOTO.

2. IlepBpie 200 KM MyTH MO MPSMOMY IIOCCE aBTOMOOWJIb JBHUTAJICA CO CKOPOCThIO Vi = 60
KM/4, a octaBmuecs 100 kM — co ckopocThio Vo = 70 kM/4. OmpenennTe CpeHIo CKOPOCTh <V>
aBTOMOOWJIS HA BCEM ITYTH.

3. Tonkwmii crepxens MHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnsiii 3apsn  =0,1 MxKir.

Onpenenuth HanpsKEHHOCTh E 37eKTpUuecKkoro mojsi, co3aBaeMoro pacipeeieHHbIM 3apsioM B
Touke A, Jiexalel Ha OCH CTepXKHS Ha paccTossHuU @ =20 cM OT ero KoHIa

4. Tlo TOHKOMY TMOJYKOJbIY paguyca R= 10 cM paBHOMEPHO paclpeesieH 3apsjl ¢ JTUHEHHON
wiotHocThIO P = 1 MkKi/mM. Onpenenuts HanpspkKeHHOCTh E 3JeKTpUuYecKoro moiis, Co31aBaeMoro

pacnpeiesIeHHbIM 3apsIoM B Touke (), COBIAIAOIIEH C LIGHTPOM KOJIbIIa.

3 cemectp

1. Ha menbs HOpManbHO MaJaeT NapajuledbHbIM My4YOK MOHOXPOMAaTHYECKOro cBera. JlinuHa
BOJIHBI TIQJIalOLEr0 CBETa YKJIAJplBacTcd B IIMpUHE Iienu & pa3. KakoBa mmpuHa HYJIEBOro
MakCUMyMa B JU(PPaKIIMOHHOW KapTHHE, MPOSIUPYEMON JTMH30M HA KPaH, OTCTOSALINNA OT JIMH3bI HA
paccrosaue | = 1 m?

2. Ha Henpo3payHylo IJIACTUHKY C y3KOW IIENIbI0 HOPMAJIBHO MaJaeT MOHOXPOMATUYECKHIA
CBET. YTOJI OTKJIOHEHHs JIyyeil, COOTBETCTBYIOLIMIA BTOPOIl CBETION NU(PPaKIMOHHOMN 110JI0CE, PAaBEH
1° . CKONBKMM JUIMHAM BOJIH NAJa0LIEro CBETa PaBHA IIMPUHA IE/H?

3. Ha paccrosiHuu 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro MCTOYHHKa cBeTa (A =5- 10”7 M)
HaxoauTcs 3kpaH. [locepeanne MeKy HCTOUHUKOM M 9KPAHOM PAaCIOJIOKEHA HENPO3padyHasl [upma
¢ otBepctueM paanycom 1 mm. Hlupmy nepememiarot k akpany Ha paccrostaue 0,75 M. Ckonbko pas3
IpU ee MepeMelleHny OyaeT HaOIoaThCsl TEMHOE ISTHO B LIEHTpe NU(PAKIMOHHONW KapTHHBI Ha
sKpaHe?

B Xozme mOAroTOBKM K MPOMEKYTOUHOW aTrTecTallud OOydaroUMMCcs MpeAoCTaBIseTCs
BO3MOXXHOCTh MPOWUTH TECT CaMOMNPOBEpKHU. TecT i caMOIPOBEPKU MO JHUCLUUIUIMHE pa3MEIeH B
OUOC ynusepcurera http://sdo.tolgas.ru/ B cBOOOAHOM IJis CTYIEHTOB JIOCTYIIE.

8.1.2. TunoBble 3a1aHUA /151 J1a00PATOPHBIX PadoT

2 cemecTp

Jladoparopnasi padora Ne 1. «OnpenesieHue Macchl TeJia NPaBUJILHOI reoMeTPpHYeCKOM
¢popmbI»

PatGouee 3aganue

1. Onpenenenue Macchl Tena MyTeM pacyeTa 1o Gopmyre.

2.J1J1s BEIIOJTHEHUS pab0overo 3aaHusl MOYIHTh y MPETo/IaBaTelIs Wik JJaopaHTa TeIo
MPAaBUJIbHOM reOMeTpUIecKOi (POPMBI, IITAHTEHITUPKYIb K MUKPOMETP.

3. Manee, B Ka4ecTBE MPUMeEpPa, TaeTCs TOPOOHOE OIMMCAHNE ACHCTBHIA TPUMEHHUTEIHHO K TEITY
WIHHIPUYECKON (POPMBIL.

4. CTyneHT BBITIOJHSET 3aJaHue TS BBIJAHHOTO TeJa 10 IPUBEACHHOMY ITPUMEPY.

JlabopaTtopnas pabota Ne 2. «Onpenenenrne yCKOpeHHUs: CBOOOTHOTO MAJCHHUS C TTIOMOIIBIO
MaTEeMAaTHYECKOTO MAsITHHKA)
PatGouee 3apanue
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1. TTogBecHTh CTaNBbHOW IMIAPUK HA HUTH, UCIOJb3Ys INTATHB, W M3MEPHUTH pacctosiHue | or
TOYKHM TOJIBECA N0 IIEHTpa mapuka. Pe3ynbraT u3MepeHus u abCoaoTHY0 omuoky Al u3mepenus
3amucaTh B TaOJIUITY.

2. OTKIOHWTh HUTh OT BEPTHUKAIM Ha HEOONBIION Yrodl © OTHYCTUTh IIAPHK.
MaremaTHueCKHil MasTHUK HAYHET COBEPILATh TAPMOHUYECKHIE KOJICOAHHUSI.

3. B MOMEHT MaKCHUMAaJIbHOTO OTKJIOHEHHS IIaphKa OT TMOJIOKCHUS PaBHOBECHUS 3aIyCTUTh
CEKYHJIOMEp M OCTAaHOBHUTH CEKYHIIOMEpP B MOMEHT, Korjna mapuk coBepmut N =30 koneOaHMi.
W3mepenHoe Bpems t i aOcomoTHYIO omuOKy At 3amucaTth B Ta0IHITy.

4. Vicnonb3ys (popMyIibl, pacCuuTaTh BEIUYUHY § W aOCOJIOTHYIO OIIMOKY AQ.

JlaGoparopHasi padora Ne 3. «M3yuyeHHe OCHOBHOIO 3aKOHA IHUHAMHUKH BPAaIATEJIbHOI0
JABHKEHHUSI TBEPIOTO TeJIay
Padouee 3aganue

1. Uccnenosats 3aBucumocts £(M;) Ha mabopatopHoM ctenae «Mastaik Odepoekay.

2. V3MepuTh MITaHTSHIIMPKYJIEM PaJNyYC IIKUBA I MAsITHUKA U BEPTUKAIBHON JTHHEHKOM
BBICOTY N HAYAJILHOTO MOJIOKEHUSI TUPU. 3HAUCHHS BEJIMYMH 3aHECTH B TabuIy 1.

3. [ToaBecuTh Ha HUTH THUPIO Maccoii M ( mpojenarth s MATH 3HAYCHHH Macchl M

FI/IpI/I)., OTIIYCTUTBH €€, OAHOBPEMCHHO BKJIIOYUTH CCKYHIAOMEP M BBIKJIIIOYUTHL €0 B MOMCHT yJapa
THPHU O ITOBEPXHOCTb OCHOBAHU YCTAHOBKH. I/ISMepeHHOG 3HA4YCHHUEC BPCMCHU t 3aHecTHu B Ta6J'II/II_Iy 1.

4. JIist KaKI0T0 3HAYEHHUsI MacChl M PacCYMTaTh YIJIOBOE YCKOpeHue & 1o dopmyie (4),
MoMmeHT Mr 1o popmyre (6).
5. [Toctpouts rpaduxk 3aBucumoctu £(M;).

Jladoparopnas padora Ne 4. «OnpenesieHue K03 PUIHEHTA BA3KOCTH KUIKOCTH»

Pabouee 3aganue

1. V3yunTh ABMKEHHE TEIN B )KUIKOCTSX, U IIPUPOIY CHUJI BHYTPEHHETO TPEHHUS.

2. N3meputh K03(GUIMEHT BA3KOCTH XKUAKOCTH 10 MeToay CTokca Ha 1a00paTOPHOM CTEHJIE.

3. Usmeputs nuamerp d mapuka MHKPOMETPOM, PACCTOSHHE S MEKIAY METKAMH M U 71 .

4. Bpocas mapuk B TPYOKY C KHIKOCTBIO, BKIIOUYHUTH CEKYHIIOMEDP B MOMEHT IMPOXOKICHHS
METKH 7 W BBIKIIOYUTH B MOMEHT IPOXOXKIEHUS METKU 7 (BU3YaJIbHO).

5. U3mepenHoe Bpemsi t 1 AuaMeTp MApUKOB (T.€. C MATHIO IIapUKaMH) 3aHECTH B TaOIuIy 1.

6. BbraucianTb K03(GUIMEHT BHYTPEHHETO TPEHUS I TS KXKI0T0 HIapuKa 1o dpopmyie (6).

JlabopaTopnasi paGora Ne 5. «McciieoBanue 3/1eKTPOCTATHYECKHUX 110JIeil MeTOA0M
aHAJIOT0OBOM MOJEJIN»

Pabouee 3aganue

1.PaGota BBINMOJHSETCS HAa KOMIIBIOTEPHOM aHAJIOroBOM Mojenu mo cxeme 1, B KoTOpoi
TOYKAMH CETKHU COCANMHCHBI COITPOTUBIICHUAMMU.

2. Ha xaxnzplil y3e1 CETKM IOABECTH KypCOp MBIIIKA B BUIE «IPULEIBHOTO KPECTHKA»,
COBMECTHB €0 C MEPEKPECTUEM CETKH, YTOOBI OH cTaj Oenoro IBeTa W HaXKaTh JIEBOM KIlaBUIIEH
MBIILIKH, TOJBKO IPU HAXKaTUU Ha BCE Y3JIOBBIE TOUKU CETKH, KaK TOKa3aHO HAa PUCYHKE HUXKE,

3. Manee Oyner AaHO mporpamMmoii 1o0po Ha JajbHelre Bau JeHCTBUS «TaHHbIE IPUHSATHI.

4. Manee cineayeT KOMaHJa «HaXaTh Ha KJIABHUINY <«OKBUIOTEHLUMUAIbHBIE JTUHUN», €€ HYKHO
HaXUMaTb MHOT'OKpPAaTHO, 6y216T BBIPHUCOBBIBATHECA KaPTHHA OKBUIIOTCHIIMAJIbHBIX JIMHUH.

5. Korma 3akoHuMTe, MOCTYNUT KOMaHAAa HAXMUTE HA KIABHUIIY «CUJIOBBIE JIMHUM
MHOTOKPaTHO Oy/E€T PUCOBATh CTPYKTYPY CHUJIOBBIX JIMHUI B UTOT€ MOIYYUTCS KapTUHA HAa PUCYHKE |

JlaGopaTopHnasi pa6ora Ne 6. «HMcciienoBanue 3aBUCHMOCTH MOIITHOCTH H K03 PpuumneHta
M0JIE3HOT0 /IeliCTBUSI MCTOYHUKA TOKA OT HATPY3KI)
PatGouee 3aganue
1. CoOpatb cxemy, MpeACTaBICHHYIO Ha pHC. 4.
2. llpu BBIKIIOYEHHOM Kiroue K, BKIIOUUTb KIHOY K, IIPU ATOM IOKA3aHUS BOJBTMETPA

Oynyt 6mu3ku k BenmunHe DJC nctounnka. 3anucarh MoKa3aHus BOJIBTMETPA.
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3. 3amkHyTh K04 K,. M3MeHss CONpOTHBICHHE HArpy3KH HU3MEPUTh CUIIy TOKa U

HAIpsDKEHUsT HAa Harpys3Ke, pe3yJbTaTbl MU3MEPEHMsI IPOM3BECTH HE MEHbBIIE, YeM JUIs
JIeCATH 3HAYEHUH CHUJIbl TOKA B LEMH, MEPEeKPBIBAIOLIMX BECh JIMANa30H BO3MOXHBIX
3HaueHUM ToKa. Pe3ynbrarel n3MepeHuil 3aHecT B Tadiuiy 1.

3 cemecTp

Jladoparopnasi padora Ne 7. «HcciieoBanne HAaMarHu4uBaHusi GeppoMarHeTHKOB C
MOMOIIBI0 OCHULIOrpaga»

1.

Padouee 3aganue

HabOmonate meriio rucrepesuca (GpeppruMarHUTHOrO KOJIbIa JTaOOpPAaTOPHOTO MakeTa Ha
dKpaHe ocruniorpada.

K rresmam manenm "Bxon"' MakeTa MOAKIIOUMTH Bbixoa renepatopa "0-30" (50 I'm).
[MonkmrounTs K cxeme ocuuiuiorpad.

VYBenuurBas amIUIMTyIy BBIXOAHOTO HAMPSDKCHHS TEeHepaTopa U, TaKuM 00pa3oM,
aMILTUTYy TIEPEMEHHOTO TOKa B 00MOTKe L1, MakeTa HaOI0JaTh HA 3KpaHe ocIruiorpada
TMIETIIFO TUCTEPE3HCa.

YcTaHOBUTh Ha JKpaHe ocuuuiorpada METI TUCTepe3uca, ONU3KYH K MpeAeibHOM.
3apucoBaTh HAOJMIOJACMYIO IETII0 THCTEPE3UCa, HMCIONB3ysS MAcIITAOMPOBAHHYIO CETKY
ocmmutorpada.

Omnpenenuth MarHuTHBIE napameTpsl (eppuToBoro obOpasma (Topowaa) TO MeETie
ructepesuca. [y HaGmroaeMoit neTim 3anucath BeauduHbl oTpe3koB OHc, OHs, OBocr,
OBs (cwm. puc.1).

Boruucnute H., Boem, Bs, Hs , ucnons3ys ¢opmynsl 8-11, HeoOXxoaumbie mapaMeTphbl
YKa3aHbl Ha MaKeTe.

CHSATh KPUBYIO Ha4aJIbHOTO HAMAarHWYMBAaHUS 00pa3ia Npu OCHHULIOrpaGupOBaHUM TIETEIb
rucrepesrca. Pa3mMarHuTUTh 00pasell, T.e. yMEHBIIUTh BBIXOHOE HANPsHKECHUE TeHepaTopa
70 HyIs, TIPU STOM METJsl TUCTEpe3rca Ha dKpaHe ocIiorpada MmpeBpaTUTCs MOUTH B
TOYKYy, cooTBercTBytomyo H~ O u B~ O. Jlanee cneayer yBEeTWYMBATh AMIUIUTYAY
MEPEeMEHHOTO HAaMpsDKeHUsS HEOONbIIMMH  CTYHEHSMH U JUIS  KaXAOW U3 HHX
peructpupoBath BenuuuHBI OTpe3koB OX m OY. DT OTpe3KH COOTBETCTBYIOT HE
MpeieIbHON MeTie TUCTEPE3UCa, a YaCTHRIM METISAM U HeCYT MH(GOPMAIUIO O 3aBUCUMOCTH
B=f (H). Pe3yabTaThl H3MepeHHii 3aHECTH B TAOJHILY.

JlabopaTopnasi padota Ne 8. «CJji0keHHe TAPMOHHUYECKUX KO0JIEOAHUIA ¢ MOMOIIBIO

ocuuiorpaga»

PaGouee 3aganne

1. C nomompto ocuwuiorpada MOMyYUTh OCHUUIOIpAaMMY TapMOHMUYECKUX KoJeOaHHiA,

2.

OTIpeAETUTh MapaMeTPbl CHHYCOUJAIbHOTIO CUTHAA.
HccnenoBaTh  CIOKEHWE B3aUMHO NAPAUIEIBHBIX M B3aMMHO IEPHEHAMKYJISPHBIX
KOJIEOaHUH.

Hayuntbcs u3MepsaTs pasHOCTh (a3 TapMOHMUYECKUX KOJIEOaHWH OJMHAKOBOM YaCTOTHI
METOJIOM CJIOXEHHUS KojeOaHui; HaOmogaTh W aHanu3upoBaTh Gurypsl Jluccaxy u
OTpeJIeNIATh 0 HUM YacTOTY HEU3BECTHOTO KOJIeOaHusl.

JlaGopaTopHas padora Ne 9. «M3yueHue HHTep(epeHIIuH CBeTa

PaGouee 3aganue

1. BkJII0OYHMTH ONTHYECKUN KBAHTOBBINM T'€HEPATOP JIazep.

2. TlponmycTuTh W3My4YeHHE Jla3zepa uYepe3 pacCEeUBAIONIYIO JMH3Y M TepeMelnas BJIOJb

CBCTOBOI'O IIYYKa CHCTCMY N JJISL Ha6HIOI[CHI/I$I KOJICI HBIOTOHa, ,Z[06I/ITLC$I Xopomero
OCBCUICHUA IMOBEPXHOCTHU IJIACTUHBL N.

3. Ilepensuras skpaH 3, NOOMTbCA HauydIieil BUIUMOCTH Kojen HbioToHa Ha skpaHe D.

W3mepuTh BETUYUHBI @ U 6 U BHECTU JaHHbIE B TAOIHUIY U3MEPEHUIA.
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4. C momompto koopauHatHor cetkn OX u OY, Ha skpaHe, u3MepuTh nuametrp Dy u
auametp Dy TemHoro xomnsua ¢ Homepom m 1o ocaM OX u OY u paccuutarh cpeaHuUit
auametp. Auamerpsl Dy 1 Dy M3MepsATh 10 TOUKaM, JIeKaIIUM Ha CepeIUHE TOIIIHHBI
KOJIbIIa JIUIS TpeX MepBhIX KoJiel HptoTona. Pesynbrarel 3anectu B Tabmuity 1.

JlaGopatopnas padora Ne 10. «3yuenune nudpaxuuu cBeTar

Padouee 3aganue

1. HW3yuuth mudpakuMOHHYIO KQPTUHY OT IIEJIU U HUTH.

2. BxuntounTts Gs10K mUTaHU Ja3epa U yOeAUThCSA B HATMYMU ITyYKa Ha BBIXOJE.

3. YCTaHOBUTH peiTep C pa3IBMKHOHN INENBbI0O M TONYYUTh Ha dKpaHe AU(PaKIHOHHYIO
KapTUHYy. M3yunTh XapakTep M3MEHEHUs AU(PaKIUOHHONW KapTHUHBI MPU HW3MEHEHUU
LIUPUHBI LLEIH.

4. CoBMECTMTh HOJIb IIKaJbl Ha 3KpaHE C CEPeAMHOM LEHTPaIbHOIO MaKCUMyMa
T(QPaKIMOHHON KAPTUHBI U U3MEPUTH KOOPIMHATHI X MPABBIX U JIEBBIX MAKCUMYMOB 1,
2, 3 nopsaakos. i1 MaKkCUMyMa Ka)XI0r0 MOPsAKa ONPENEIUTh CPEJHEE 3HAYCHUE X =
(X« npas. T X« nes.)/2, n3MepUTH paccTosHUE ¢ OT IIEMH O dKpaHa. JlaHHBIC 3aHECTH B
Tadymmy 1.

Jladoparopnas padora Ne 11. «UcciienoBanne COOTHOLIEHUSI HeonpeaeJeHHOCTel
I'eiizentepra».
Pabouee 3ananue

1. TIpoBepuTs cOOTHOLIEHUS HeonpeaeneHHocTe [ eitzendepra mist oTOHOB.

2. BxumounTh 00K MHUTAHUSA Ja3epa U yOSIUTHhCS B HAIMYHMM ITy9Ka HA BBIXOJE. Y CTAHOBHTH
peiiTep co MIeNbI0 Ha ONTHUYECKYID CKaMblO M TOJNYYUTh Ha SKpaHe TUGPAKIHOHHYIO
KapTuHy. M3yunTh Xapakrtep wu3MeHEHHS IU(DPaKIMOHHOW KapTHHBI TPU HW3MECHECHUHU
UIUPUHBI IIETH.

3. Jns maHHOMU IIMPUHBI IS U3MEPHUTH paccTosHue | OT menu 10 3kpaHa 1 KOOPIHHATHL Xy
U Xz MUHUMYMOB TIEPBOTO TMOpSIKAa CIpaBa U CjJeBa OTHOCUTEIBLHO IICHTPAIbHOTO
MakCUMyMa U ONpPEAeNUTh CpeHee 3HaUYe€HUE KOOPJIMHAThl MUHHUMYyMa IEPBOTO MOpsSAKa
Xmin = (Xnp + Xyes)/2. Pe3ynbrarsl n3MepeHuii, 3Ha4€HUE IUPUHBI 6 IEU U JUTHHBI BOJIHBI
A (DOTOHOB JIa3€PHOTO U3IIYYCHHS 3alUcaTh B TA0IUITY 1.

4. TloBropuTh H3MeEpeHUs i1 5 3HAYEHUH WHIMPHUHBI 6 Ienau. Pe3ynbrarel H3MepeHMi
3anucath B Tadauiy 1.

5. Tlo ¢gopmyne (3) paccuutarh 3HAUCHUS BEIMYMHBI A JUIS PAa3NIUYHBIX 3HAYEHHUH ITHUPUHBI
LIeNH, HAalTH cpelHee 3HauyeHHe A.p, aOCONIOTHYIO OIIMOKY AA, METOIOM CpenHei
abcomoTHON OomMOKU. THCTpyMEHTaNbHBIMU OLTUOKAMU MPSMBIX U3MEPEHHI peHeOpeyb.

6. CpaBHHUTH MOJIyYEHHOE 3HAYCHHE BEIMUYMHBI A ¢ moctossHHON [Inmanka 7, yOeawBIIHCH B
MIPaBUIBHOCTH COOTHOIIEHUS HeonpeaeaeHHoctel [ eitsendepra s GoToHOB.

JlaGopatopHnas pa6ora 12. «UcciienoBanue cBOWCTB M3J1y4eHHUs ONITHYECKOI0
KBAaHTOBOI'0 FeHepaTopay

Pabouee 3ananne

1. Onpenenenre pacXoAUMOCTH JIA3€PHOTO MyYKa.

1.2. BxitounTh 070K MUTAHUSA J1azepa U yOeIuThCsl B HATMYUH U3ITydeHUs Ha BBIXOJIE.

1.3. PacmonoxuTh dKpaH D TEPHEHIUKYISIPHO K OCH My4YKa B TMOJOXKEHWH | W H3MEpHUThH
muametp dp. PazpaboraTth MeTOIMKY M3MEPEHUS THaMETpa.

1.3. IlepenBunHyTh 5KpaH Ha paccrossune L u u3Mmeputs aumamerp myuka d, B HOBOM
NoJIOXKeHUH. JlaHHbIe 3anucaTh B TabIuUIy 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 Jla3epa, IO ciemyomeid dopmyneon, ~ A/ D, rne D -
JMaMeTp BBIXOJHOTO OTBEPCTHS Jla3epa; A - ATMHA BOJIHBI U3TydeHHs. OLEHUTD OIUOKY Adyp..
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1.6. CpaBHUTDH MOTYyYEHHBIE 3HAYCHUS yTiia PEATBHOTO PACXOXKICHUS a+Ao  J1a3epHOTO MydKa
C TEOPETHYECKUM IMPEIEIIOM Oyp £ Al , CAENATh BBIBO.

2. OnpeneneHue JUIMHBI BOJTHBI JIA3EPHOTO U3TYYCHHS.

2.1. YcTaHOBUTH Iepe]] BEIXOIHBIM OTBEPCTHEM Jlazepa perTep ¢ nudpakiimoHHOM pemeTkoin ]
C M3BECTHBIM NIeprogoM d ¥ MOJYYUTh HA dKpaHe D MU(PaKIMOHHYIO KapTUHY.

2.2. Ilponenath HEOOXOIUMBIE U3MEPEHHS B COOTBETCTBUHU C (popMyIion (4), TaHHBIC 3aHECUTE
B TaOIUILY 2.

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

3. OnpeneneHue CTENEHH MOJSIPU3ALINHN JTa3€PHOTO U3ITYUCHHUS.

3.1. Ha onTuueckoil ckambe B IOJIOKEHUMM | ycTaHOBUTH peltep ¢ mnosspuzaropom II, B
MOJIOKEHUU 2 — GpoTodsieMeHT. POTOAIEMEHT HOIKIIOYUTH K BOJIBTMETPY.

3.2. Bpamas mnonsipu3zatop, HaONOAaTh 3a M3MEHEHHEM IOKa3aHUU BOJBTMETpa. BrIOpath
Jana3oH BOJbTMETPA, HA KOTOPOM MAaKCHUMAaJIbHOE OTKJIOHEHHE CTPENKU MpHOOpa MPOUCXOIUT, MO
BO3MOYKHOCTH, Ha BCIO LKAy proopa.

3.3. Bpamas nonsipusatrop, MoJy4uTh MaKCUMaldbHYI0O MHTEHCHUBHOCTH Ja3€pHOTO IMy4yka Ha
BBIXO/I€ TOJISIpU3aTOpa U U3MEPUTH COOTBETCTBYIOIIEE HANPSAKEHUE Umay , MOIYYUTh MUHUMAJIBHYIO
WHTEHCUBHOCTb JIA3EPHOT0 My4YKa U U3MEPUTH COOTBETCTBYIOMIEe HanpskeHue Unmin .

3.4. IloBTOpUTH M3MEpPEHUS, ONMCAHHBIE B IIYHKTE 3, HECKOJIBKO pa3. Pe3ynbrarsl u3aMepeHui
3aHecTu B TaOmuILy 3.

3.5. Ucnonb3ys hopmyisl (5) u (6), paccuyuTarh CTEIEHb NOJISPH3AUH P Ta3epHOT0 U3ITydeHUS
1 a0CONIOTHYIO OIIUMOKY AP, cenaTh BBIBOJIBL.

8.1.9. TunmoBbIe 3a1aHus1 AJIs1 KOHTPOJIbHOMH PadOTHI s 3204HOI (POPMBI
KonTponbras pabota coctout u3 10 3amaq, BapuaHT BEIOMpALSTCS 110 TIOCIeIHEH Tudpe HoMepa
3a4eTHOW KHIKKU IO TaOJIMIle BApHAHTOB.
Bapmua 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|INO OB WIN|F-
O O|INO OB WIN|F-

[HEN
o
[EEN
o

HpI/IMepHHC 3alavu IJId BBIIIOJIHECHUS KOHTPOJIBHBIX pa60T:

2 cemecTp

1. ABTomMOOUIHF Hauan ABWXKEHHUE IO MPSMOMY IIIOcce cO cKopocThio Vi = 50 xM/4. Yepes
BpeMs At = 0,5 4 B TOM k€ HaIllpaBJI€HUH BBILIEIN JAPYroi aBTOMOOMIIb CO CKOPOCTBIO Vo = 70 Km/u.
Omnpenenure, yepe3 kakoe BpeMms f BTOpoil aBTOMOOWIb JOTOHMUT NMEPBBIA U KaKOE PacCTOSIHHE Sy
MPOUIET 0 3TOTO.

2. Ilepsbie 200 KM IyTH MO MPSIMOMY IIOCCE aBTOMOOMIIb JIBUTAJICS CO CKOPOCThIO Vi = 60
KM/4, a octaBmuecs 100 km — co ckopocTbio Vo = 70 km/4. OmpenenuTe CpeqHIO CKOpOCTh <V>
aBTOMOOWJIS HA BCEM IyTH.

3. ToHkwmit crepxeHs HUHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnbiii 3apsin  =0,1 MxKor.

OHpe)IeJ'II/ITB HaMNps>KECHHOCTD E SJICKTPUYECCKOT'O ITOJIA, CO3AaBA€MOT0O pacCIpCaACIICHHBIM 3apsAJ10M B
TOYKC A, JIexKalleil Ha ocu CTCPIKHA HaA paCCTOAHUU a =20 cM OT ero KOHIIa

4. ITo ToHkOMy noaykoJbly paguyca R= 10 cM paBHOMEpHO pacHpeneseH 3apsi C JMHEHHOU
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mioTHOCTRIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E 37IeKTpUYecKoro modis, Co3/1aBaeMoro

pacnpeesIeHHbIM 3aps10M B Touke (), COBIAAIOIIEH C LIEHTPOM KOJIbIIa.

3 cemecTp

51. Ha mens HOpManbHO MaJaeT MapauiebHbIA My40K MOHOXPOMATHYECKOro cBeTa. J[jImuHa BOJIHBI
MaJarolero CBeTa yKiaablBaeTcs B MpHHE 1mienu 8 pa3. KakoBa mupuHa HyJIeBOro MakCUMyMa B
nudpaKIMOHHOW KapTUHE, IPOCHUPYEMOii JIMH30M Ha 3KpaH, OTCTOSIIMN OT JMH3BI Ha paccTosHue |
=1m?
52. Ha Hempo3pauHyo IUIACTHHKY C Y3KOH IIENTbI0 HOPMAJIBHO MaJaeT MOHOXPOMATHYECKHH CBET.
VTon OTKJIOHEHUs JIyYel, COOTBETCTBYIOIMI BTOPOM CBETIION nu)paKIMOHHON nooce, paseH 1°
CKOJIBKMM JUIMHAaM BOJIH MTAJAOLEr0 CBETa paBHA IMPUHA IIeIn?
53. Ha paccrostHum 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro HcTovHHMKa cBera (A =5 10” M)
HaxoauTcs 3kpaH. [locepeanHe MeXy HCTOUHUKOM U 3KPAaHOM PacIoJIOKE€HA HEIPO3padyHasl [upma
¢ orBepctueM paauycom 1 mm. Hlupmy nepememiaror k 3kpany Ha paccrostaue 0,75 M. Ckonbko pa3
Ipy ee MepeMeleHuu OyaeT HaOlt01aThCs TEMHOE MSTHO B LEHTpe NU(PaKIMOHHONW KapTHUHBI Ha
sKpane?

* (BapuaHTbI KOHTPOJBHBIX paboT paszmerensl B JUOC.

8.3. TumoBble KOHTPOJIbHBbIE 3aJaHUS WJIH HHbIe MaTepuabl I8 NPOBeAeHUs
IMPOMEXYTOYHOU ATTECTALIUN

dopma TPOBEJCHUS MPOMEKYTOYHOH ATTECTAIMHM 1O JUCIUIUIMHE: JK3aMeH (N0 pe3yibmamam
HAKONUMeNbHO20 petimuted Uil 6 (popme KOMNbIOMEPHO20 MeCMUpoB8aHusl).

Yemuo-nucomennas @opma no 9K3AMEHAYUOHHLIM Oulemam npeononaeaemcs, Kak
npasuo, 0Jisi COauu aKademuieckoll 3a0014CeHHOCMU.

Ilepeyenb BONIPOCOB U 3aIaHUM 1JIA MOATOTOBKH K IK3aMeHYy
OIIK-4. CriocoGeH nNpuMeHATH He00X0AMMbIe (PU3HYeCKHEe 3aKOHbI U MO/IeJIH /1JIsl pelleHu sl
3a71a4 Npo¢ecCHOHATBHOH AeATEeJbHOCTH

2 cemecTp

1. CBs3b OTEHIIMAIIBHON YHEPTUU C CUJION, IEHCTBYIONIEH HA MaTEPHAIBHYIO TOUKY.

2. 3aKOH COXpaHEeHMs 3Hepruu u umiyinasca. CoynapeHue aOCoNIIOTHO YHOPYTUX M aOCOIIOTHO
Heynpyrux ten. Koagduurent BoccraHoBieHns. DHEprus 0cTaTouHo nedopManuu.

3. MomeHT cuiibl. HarrpaBiieHne BekTopa MOMeHTa cuitbl. [lneqo cuisl.

4. MomeHT wummynbca. MOMEHT HMIyJIbCa MaTepUalbHOW TOYKH, BpAlAIOLIETrocsl Telna.
Hanpasienue BeKTOpa MOMEHTA UMITYJIbCA.

5. MomMmeHT uHepuuM Tena. MOMEHT HMHEpIHMM Tell NPaBWIbHOM reoMeTpuyeckoil (hopmbl
(KoJIB110, TUCK, IIap, cTepxenb). Teopema LlTeitnepa.

6. OCHOBHOM 3aKOH JMHAMHUKHU BpallaTeIbHOrO JBH)KEHUA. OCHOBHOE YpaBHEHUE AUHAMHUKHU
BpaILlaTEIbHOTO ABUKECHHUS.

7. Kunetndeckast SJHEpPrysl BPALAOIIET0Cs TeJla, KaTAIIerocs Tea.

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

9. T'mpockormmueckuit 3¢dekr. I'mpockon. Ilpemneccus rupockomna. Yactora mnperneccuu
rupockomna. ['mpokommac.

10. CTO. Iloctynars! Diinmreiina. [IpeobpazoBanus Jlopenua. Cneactus U3 npeoOpa3zoBaHHi
Jlopenua.

11. DeMeHTBI PENSITUBACTCKOW MEXAHUKHU. PEeNATHBUCTCKIE Macca, UMITYJIbC. DHEPTUs MOKOs,
IIOJIHAsl DHEpIus, KUHeThdeckas 3Heprus. CBsa3p MeEXIy IOJIHOM JHEPrHMed W pPEISITUBUCTCKOU
MAacCCOH.

12.  OcHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETUUECKOM Teopuu. CTaTUCTUYECKUI U
TEPMOJUHAMMYECKAA METOABI HCCIENOBaHUA. TepMoauHamMuueckue mapameTpbl. KomuuecTBo
BEIIECTBA.
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13. HWpeansubiii ra3. PaBHoBecHoe coctosiHue. Penakcamusa. Bpemsi  penmakcanuw.
TepMoauHaMUUECKUH IIPOLECC, AMarpaMmma Iporecca.

14. 3akoHBI HIEATLHOTO Ta3a JIsl U30MPOIECCOB, TUArPaMMbl MPOIECCOB (M30TepMa, U300apa,
H30X0pa).

15. VYpaBHeHue cocTosiHus uacanbHOro raza. OObEIMHEHHBIA Ta30BBIM 3aKOH. MeToauka
pELIeHUs 3a/1a4 Ha ra30BbIe 3aKOHBI.

16. OcHOBHBIE ypaBHEHHSI MOJICKYJISIPHO-KMHETUYECKOM Teopuu HuacanbHOro raza. CpemnHss
KHMHETUYECKas SHEPTHS TEIUIOBOTO JIBIKEHUS MOJIEKYII, €€ CBsI3b C a0COIIOTHON TeMITepaTypou.

17. Yucno creneneil cBOOOIbI MOJICKYJIBI. 3aKOH PAaBHOMEPHOTO pacIpeesieHuss YHEPTUU 10
CTETICHSIM CBOOO I MOJICKYJTBI.

18. Pacnpenenenue MoJeKysl HACATbHOTO raza Mo ckopocTsMm (pacrpeaeneHue Makcpelia).
Cpenusisi CKOPOCTh, CPETHEKBAApaTUYHAs CKOPOCTh, HanOoJIee BepOsiTHAS CKOPOCTb.

19. bapomerpuueckas dopmyna. Pacnpenenenue MoieKkya HMIEalIbHOTO ra3a 1o 3HAuY€HUSIM
NOTEHIMAIBHOM 3Hepruu (pacnpezaencHue bonbivana).

20. SABnenus nmepeHoca. CpenHee YUCIO CTOIKHOBEHUM, CPeAHss JUIMHA CBOOOIHOTO mpodera
MOJIEKYII.

21. 3akonnl guddy3uu, TEMIONPOBOJAHOCTH K BHYTPEHHEr0 TpeHUs. MoleKymnspHo-
KHHETHYECKasi TECOPUS dTUX SBIICHUH.

22. BuyTpeHHss 3Heprus ujieanbHOro rasza. Paborta raza B TepMoanHamuke. TeruiooOMeH,
KOJIMYECTBO TETLIOTHI.

23. [lepBoe Hayayo TEPMOAMHAMUKH, €r0 MPUMEHEHHE K H30MpoIeccaM U aauabaTuyecKoOMy
poLeccy.

24. TemnoeMKOCTh UJICATBHOIO ra3a. 3aBUCHUMOCTh TEIUIOEMKOCTH WJEaNbHOIO raza OT BHAA
npouecca. YpapHenue Maiiepa.

25. Anmabarumdeckuii mporecc. YpaBHenue Ilyaccona. Ilokasarens aamabaThl, €ro
3aBHCHMOCTH OT YHCJIa CTereHel CBOOOIbI MOJIEKYJ Ta3a.

26. ObpaTuMbIe 1 HEOOpATUMBIE MTPOLIECCHI. BTopoe Havaino TepMOIMHAMUKH.

27. CTaTUCTUYECKOE TOJIKOBAaHUE BTOPOr0 Hayajla TepMOAMHAMUKH. DHTponus. Bo3pacranue
SHTPOIIUHU NIPU HEPABHOBECHBIX IpoIieccax. TpeThe Hauaao TEPMOAMHAMUKH.

28. [{ukinueckue nporecchl. TernoBble ABUraTeNld U X0JI0AuiibHble MaiuHbl. [{ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO ICUCTBUSI.

29. VYpasHenue Ban-nep-Baanbca. Ilepexon u3 ra3000pa3HOTO COCTOSIHMSL B OKHUIKOE.
Kputnueckue mapamerpol. Dddext Ixoynsa-Tomcona. Cxukenue razon. VcnapeHue u KumneHue
xkuakocred. Tepabie Tena. Kpucramnmnueckue pemetku. da3zoBbie Nepexoabl MEKIY arperaTHbIMUA
cocrosiHUsAMU BellecTBa. @a3oBble nepexosl 1 u 2 pona.

30. IIpumenenue Teopembl Octporpajckoro-I'aycca. 3apspkeHHas chepa.

31. [Ipumenenue Teopembl Octporpanckoro-I'aycca. PaBHOMEpHO 3apskKeHHBIH MO 00BbEMY
map.

32. Pabota snextpuueckoro mnois. L{upkynauus BeKTOpa HANpsHKEHHOCTH 3JEKTPUUECKOTO
nosist. Jloka3aTenbcTBO MOTEHIUAIBHOCTH 3JIEKTPUYECKOTO MO,

33. CBa3p MEXIy HaANpsDKEHHOCThIO W ToTeHmuasioM. OOmwmid ciydaid, OJHOPOJHOE
AIIEKTPUYECKOE TOJIE.

34. DHeprus B3auMOJICUCTBUS JICKTPUUECKHUX 3apSI0B.

35. JIBuKeHUE 3apsSKEHHBIX YACTHUI[ B 3JIEKTPUUYECKOM TMOJ€. 3aKOHbl COXPAHEHHUS IHEPTrUu
HUMITYJIbCA.

36. [udnexTpuKd. DNEKTPUYECKUU umonb. JUmonbHbIi MOMEHT. [[umosib BO BHELIHEM
AIIEKTPUYECKOM IIOJIE.

37. llonspuzamusi AudIeKTpUKoB. Bekrop mnomspuzauuu. Ilone BHyTpH JUAIEKTpPUKA.
JusnexTpudeckasi IpOHUIIAEMOCTb CPEJIbI.

38. Bektop onekrpuueckoro cMmeuieHus (dnektpuueckas uHAyKHus D). Teopema
Octporpajackoro-I"aycca maiis Bexkropa D.

39. CerHeToseKTpUKH, X CBOMCTBA U UCIIOIb30BAHUE.

40. IIpoBOIHHMKHA B HJIEKTPOCTATHYECKOM TOJIE. DJIEKTPOCTATUUYECKash WHIYKLHS. Y CIOBUS
paBHOBECHUS 3apsiI0B B POBOJHUKE.
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41. DneKTpoeMKOCTh MPOBOJHUKOB. KoHaeHcaTopbl. EMKOCTB pa3iM4HbIX KOHIEHCATOPOB.

42. EMKOCTb OaTapen KOH/IEHCAaTOPOB, UCIIOIb30BaHUE KOHIEHCATOPOB.

43. DHeprus 3apsHKEHHOTO KOoHAeHcaTtopa. OO0beMHash TJIOTHOCTh DHEPTUU AJICKTPHUYECKOTO
0JIs1, pacyeT SHEPTrUU HEOJHOPOIHOTO JIEKTPUUECKOTO TOJIS.

44. YcioBus CyIIeCTBOBAHUS AJIEKTPUUECKOT0 Toka. Cuiia TOKa, INIOTHOCTh TOKA.

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

46. 3akon Oma ansi OAHOPOJHOTO YydYacTKa DJIEKTpUYEcKoW Imenu. PaboTra W MOIIHOCTH
MIOCTOSIHHOT'O TOKa. 3akoH Jlxxoyis-JIenna.

47. 3akoH OMa Uil HEOAHOPOJHOIO y4acTKa 3JeKTpuueckoil nenu. HampspkeHue n pasHocThb
MOTEHIIMAJIOB JUISl HEOJHOPOAHOTO YYacTKa 3JIEKTPUUECKON LS .

48. 3akon Oma g 3aMKHYTOW ayieKTpuueckod nenu. [losesHass MOUIHOCTH, KOA(PHHUIMEHT
MOJIE3HOT'O ICUCTBUSA UCTOYHUKA TOKA. TOK KOPOTKOTO 3aMbIKaHHUSI.

49. 3akon OMma B muddepeHnuanpHoi hopme.

50. ITpaBuna Kupxroda. PacueT pa3BeTBIEHHBIX 3JIEKTPUUECKUX TETICH.

51. IlpeBpaiiieHusi SHEPTUU B JIEKTPUUECKUX LIETISIX.

52. Knaccuyeckasi 2I€eKTPOHHAS TEOPUS JIEKTPOIPOBOJHOCTA METAILTIOB.

53. SIBnenue cBEPXNPOBOJUMOCTH. DIEKTPUUECKUHN TOK B BaKyyMe, razax 1 KUJKOCTSIX.

3 cemecTp

54. CpoiicTBa MarHuTHOro moisis U ero xapakrepuctuku. Cuna Awmmepa. Cuna Jlopenua.
MarnuTtHas UHAYKLHUS.

55. MaruuTHelii MOMEHT KOHTYpa C TOKOM. /[elicTBME MarHMUTHOIO IOJIS HA KOHTYpP C TOKOM.
OHeprusi KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

56. 3akoH buo-Casapa-Jlamiaca 1 ero npuMeHEHHUE K pacyeTy MOCTOSIHHBIX MAarHUTHBIX MOJIEH.
JAU-meton. [IpuHIuMI cyneprno3uiuu.

57. TIoTOK ¥ UMPKYJSIUS BEKTOpAa MarHUTHOM MHIYKUMU. 3aKOH IOJHOTO TOKAa. MaruutHoe
110JIE€ COJICHOM/1a, TOPOUA.

58. PaGoTa MarHUTHOTO MOJIS TIO MIEPEMEIIEHUIO TPOBOJAHHUKA C TOKOM, KOHTYpa C TOKOM.

59. JlBwkeHue 3apsDKEHHBIX 4YacTUI B JJIGKTPUYECKOM W MArHUTHOM  MOJSX,
MacCCIEeKTPOMETPHsl, YCKOPUTENH 3apsbKeHHBIX YacTull, ¢ ekt Xomna, MI'Jl-reneparop.

60. DnexkTpoHHAas TeOpUst MarHeTu3mMa. HamMmarHn4eHHOCTh.

61. InamMaruuTHbIi 3QdekTt. J[namarHeTuky ¥ napaMarHeTUKH.

62. Onucanue MoJsisi B MarHeTUKax. YCIOBUS Ha TpaHUIlE pasjiena JIByX MarHeTHkoB. Ilone B
BO3JYIIHOM 3a30p€ CepAcYHHMKAa Topouaa. HanpsykeHHOCT MarHMTHOTO TOJsA. MarsHuTHas
MIPOHUIIAEMOCTb CPEJIBI.

63. ®eppomarnHetuku, ux csoiicrBa. Kpusas CrosneroBa. MaruuTHeli rucrepesuc. Touxa
Kropu. CnuHoBas mnpuposa HaMarHuuumBaHus (eppomaretukoB. @epputsl. Pabora 10
nepeMarHu4rMBaHuio (eppomarHeTukoB U QeppuroB. JKecTkue W MArkue (heppoMarHeTUKH, UX
HCIIOJIb30BaHUE.

64. SIBnenHue >MeKTPOMAarHUTHOM MHAYKUMHU (ombiThl Papaznes). 3aKOH 3IEKTPOMATHUTHOM
nHaykuun. [Ipasuno Jlenna.

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

66. Bpamienue paMky B MAarHUTHOM TIOJIE.

67. SBnenme camMOMHAYKUHMH. VHIYKTUBHOCTP KOHTYpa, WHIYKTHBHOCTh KATYLIKH.
[ToToxocuemnenue. I{C caMOMHAYKIINH.

68. DHeprus MmarHuTHOrO 1oJid. O0beMHas MIIOTHOCTh YHEPTUU MATHUTHOTO MOJIS.

69. Teopus 3JIEKTPOMarHUTHOTO MOJIsL. YpaBHEHUS MakcBellia B MHTErpajJbHON GopMme.

70. DneMeHThI BEKTOPHOTO aHaIn3a. J{uBepreHuus u poTop BEKTOPHOTO IOJI.

71. YpaBHenus Makcsenia B quddepeHiuraibHoi popme.

72. Ucnionb3oBanue ocuuiiorpada uist u3y4eHusi rapMOHUYECKUX KOoleOaHuH.

73. CBoOonHble 3aryxarouiye kojeOaHus, aupdepeHIualbHOe YpaBHEHUE 3aTyXarolluX
Konebanuii, ero pemenue. [lapamerpnl 3aTyxarommx KojeOanuii. Kosaddunment 3aTyxanus,
Jorapu(pMHUUECKUI TEKPEMEHT 3aTyXaHHsl, JOOPOTHOCTb.
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74. Beinyxnennsle konebanus. [uddepeHnmnansHoe ypaBHEHHE BBIHYKIICHHBIX KOJICOaHUIH,
ero pemenue. [lapameTpsl BEIHYKICHHBIX KOJICOAHUH.

75. SIBnenue pe3oHaHca. Pe3oHaHCHas yactoTa. 3aBUCHMMOCTH aMIUIATY/bI BBIHYKICHHBIX
KoJIeOaHUH OT 4acTOTHl. Pe30HaHC B TEXHUKE.

76. Llenb nmepeMeHHOT0 TOKa. AKTUBHOE, EMKOCTHOE U MHAYKTHUBHOE conpoTuBiieHus. [TonHoe
COIPOTUBIICHUE 3JIEKTPUUECKOH 1IETIH.

77. BexkropHas auarpamMma JUisi Kojle0aHW B 1LIeNM MEPEMEHHOro Toka. lcmonb3oBaHue
JarpamMmbl Ui ONPEeNIeHNs TapaMeTPOB KOJIeOaHNH.

78. JleiicTByIOIIME 3HAUYECHUE CUJIBI TOKA M HAIPSOKEHUS B IEMU MepeMeHHOro Toka. Cpeansis
MoIHOCTh. KoadduimeHT MoIHocTy.

79. Boansbl. Ilonepeunbie W npoaosiabHble BOJNHBL. DPOHT BOJIHBI, BOJIHOBAs IMOBEPXHOCTb.
[TapameTpsl BOJIHEL. YpaBHEHHUE IIOCKOW U ChepUUECKOM BOIHBL. BOIHOBOE ypaBHEHUE.

80. Dueprusi ynpyroil BojHbl. [InOTHOCTH 3Heprum ynpyroil BodHbl. [IMOTHOCTH mMOTOKA
SHEPIUH yIpyrou BoaHel. Bexrop YmMosa.

81. 3BykoBbIe BoTHBL. CKOPOCTH 3BYKa B ra3ax. Iddexr omiepa.

82. Ipunun cyneprnosuun. MaTepdepentys u nudpaxipst BoiH. CTOSYHE BOTHBL.

83. Teopus 351€KTPOMAarHUTHOTO NOJIA. Y paBHEeHUs MakcBesa.

84. DOnextpomarHuTHble BOJIHBI. (CBOHCTBAa  AJIEKTPOMAarHUTHOW  BOJIHBL.  ODHEpPrus
3JIEKTPOMAarHuTHOUW BoJHBL. BekTop [lokTunra.

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

86. Murepdepennns cpera. Y CIOBHE MAKCHMyMa U YCIOBHE MHHUMYMa JUJIsl HHTEP(HEPEHIIUH.
Pacuer untepdepeHIIMOHHON KapTUHBI OT JABYX TOYEYHBIX UCTOYHHKOB.

87. Pacuer uHTep(PEpEeHIIMOHHON KapTHHBI B TOHKHUX IUIeHKax. [1osochl paBHOM TOJIIMHBL,
II0JIOCHI paBHOrO HakioHa. Konbpia HeroToHa.

88. udpakuus cera. Meton 30u Openens. Bekropuas auarpamma. {udpakius Ha Kpyriom
OTBEPCTHUH, HA JHCKE.

89. Hudpakuus B mapamienbHbix nydax. [udpaknus Ha menu, HUTUH. JudpakuuoHHas
pemerka. /udpaknuonnas pemnierka, Kak CIEKTpalbHBIA MPUOOp, €€ pa3pelarolas cuia, yrioBas
qucnepcus. Yciosue Panes.

90. Judpakuus B mpocTpaHcTBeHHOH pemierke. @opmyna Bynbda-bparra. Pentrenosckast
CIEKTPOCKOMNUS. PEHTT€HOCTPYKTYPHBIN aHAIN3.

91. IlpakTuueckoil mpuMeHeHHe HHTeppepeHunn U audpakuuu. I[IpocBeTieHHe ONTHKH.
Hedexrockonus. Cnextpomerpus. Murepdpepomerpsl. ['onorpadus.

92. B3aumojielicTBUE CBETA C BELIECTBOM. DJIEKTPOHHAsl TeOpHsl B3aumojeicTus. Jucnepcus
ceera. [lormomienue cBera, 3akoH byrepa. Paccesnue cera, 3akoH Pasest.

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

94. Tlonapuzaius cBeTa Mpu OTpaKeHUH, 3aKoH bproctepa.

95. JIBoitHoe nydenpenomienue. JAuxponsm. [IpumeHeHns noisspu30BaHHOTO CBETA.

96. AGCOJIFOTHO YepHOE TeIOo, ero u3nydeHne. CreKkTpaibHasi CBETUMOCTh a0COFOTHO YEPHOTO
tena. 3akoH Credana-bonbimana. 3akon Buna.

97. ®opmyna Poanes-Ilxxunca. KBantoBas runore3a u ¢opmyna Ilmanka. CpaBHeHue c
HKCIIEPUMEHTAIBHBIM CIIEKTPOM HU3ITydeHHs aOCOIIOTHO YEPHOTO Tea.

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

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

100. M3nyuenne m3onmpoBaHHBIX aTOMOB. CHEKTp M3JIydeHHsI atoMa Bojopoxa. Ilocrymarsr
Bbopa. bopoBckas Teopust aroma BOJOpoOJIa.

101. T'unore3a ne-bpouna. Jlnuaa BomHbl ne-bpoing. OnbITHOE MOATBEPKIECHUE BOITHOBBIX
cBoiicTB BemiecTBa. CooTHomIeHHE HeompeneneHHocreil [eifsenOepra. CnencTBuss M3 3TUX
COOTHOUIEHUH.
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102. VYpasuenue lllpenunrepa. BoaHoBas pyHkius, ee duzmdeckuii cmpici. Mcnonp3oBanue
BOJIHOBOHM (DYHKIIMM B KBAHTOBOW MEXaHHKE.

103. JIBmxenue cBoO0HOM yacTuibl. Y paBHeHue [lpeauarepa myst cCBOOOHOM YaCTUIIBI U €T0
pemenue. CylmHOCTh BOJIHBI Je-bpoitis.

104. Yactuna B noteHunanbHoil sime. YpaBHenue lllpenunrepa, ero pemenue. KBantoBanue
sHepruu yactuupsl. [Ipuanun coorsercTBus bopa.

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

106. TynuensHbld 3¢ ¢ext. YpaBHenue Llpenunrepa [uisi 4YacTHIBI, MPOXOASIICH uepes
NoTeHIMANBHBIN Oapbep. Koaddurnment npo3paunoctu 6aprepa.

108. Atom Bomopona. YpasHenue Ilpeaunrepa, ero pemenue. KBaHTOBbIE uucia u
buznyecKkue BEIUYUHBI, ONpeAesieMble STUMH KBAHTOBBIMU YHCTIAMH.

109. Cxema 3HepreTUYECKUX YPOBHEH U KBAHTOBO-MEXAaHMUECKHUX COCTOSIHUM aTOMa BOAOPOJA.

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

111. DxcnepuMeHTaIbHOE MOATBEPKICHUE HAIM4Ms crivHa sJekTpoHa. OnwiT IltepHa u
I'epiiaxa. ToHKast CTpyKTypa CIIEKTPOB U3JIY4EHUS ATOMOB.

112. Ilpunmun 3ampera Ilaynu. PacnpeneneHune 3I€KTPOHOB B aTOME MO COCTOSIHUSIM.
[lepunomuyeckast cucremMa 3J1€MEHTOB. 3alTUCh AIEKTPOHHONW KOH(PHUTypaluy aToma.

113. OnTuyeckue CBOMCTBA aTOMOB M MOJIEKYJ. ATOMHBIE CIIEKTPbI, MOJIEKYJIIPHBIE CIEKTPHI
U3ITyYEHHUS.

114. PeHTreHOBCKOE XapaKTepUCTUUECKOE U3ITyUEHHE.

115. BoinyXeHHOE U3y4eHHE, €ro CBOMCTBA.

116. Jlazep, ero ycTpoiCTBO U UCIIOJIb30BAHUE.

117. KsanroBas craructuka. llomHas ¢ynkuus pacnpeneneHus. OepMuoHb U OO30HBI,
OTJINYMSI B IOBEJICHUM.

118. CBoboanbie 35eKTpoHbl B MeTaiie. YpoBeHb @epmu. [lonnas QyHKuus pacnpeneneHus
npu T=0. Cpenusis s3HEpPrust 3J€KTPOHOB B METAJLIE.

119. TemioeMKOCTb 37E€KTPOHHOTO ra3a B METaJLIE.

120. CsepxnpoBoaumocts, BKII-Teopus.

121. PaGota BeIX0/1a 3JIEKTPOHOB U3 MeTallIa, opmyna Jlenmena.

122. DneMeHTBl 30HHOW TEOPUH TBEPJOTO Tena. MeTalibl, AUAIEKTPUKHU U MOTYIPOBOIHUKH.

123. CoOcTBeHHas: ¥ MPUMECHas! MPOBOAUMOCTb MOIYNPOBOIHUKOB. [lomynpoBoiHUKY n U p-
tuna. OnpeaeneHue MUPUHBI 3alIPEIIEHHON 30HbI TOJIYIPOBOIHUKA.

124. SInepHast Mozienb aToMa. AToMHoe si7po. CocTas, 0003HaUeHHE, 3aps]], Macca spa.

125. Dueprus cBsizu sanapa. JedekT Macchl sapa. Y aenpHas SJHEPTUs CBSI3H, €€ 3aBUCHMOCTh OT
MaccoBOro yucia A

126. SAnepusie cumbl. CBOMCTBA sSACPHBIX CHl. Monenu siapa.

127. PagnoakTUBHOCTb. 3aKOH PaJuOAaKTUBHOIO pacnajga. AKTUBHOCTb. [locTosiHHas pacnana.
Ilepnon nomypacnana.

128. SlnepHble peakuuu. 3aKOHBI COXpaHEHMsI B SIEpHBIX peakuusx. CeueHue sAepHOU
peaxIuu.

129. lenenue snep. Llennas spepHas peakuunsa. Kpurnueckas macca. @akTopsl, BIUSAIOIME HA
OCYIIIECTBJICHUE LIEMHOM s/IepHOM peakiuu. [[pakTnyeckoe UCroIb30BaHUE PEAKIINH.

130. TepmosinepHbIii cuHTe3. MexaHu3M NpoTeKaHMs peakuuu. TemmepaTypa, Mpu KOTOPOMH
BO3MOKHA PEAKIIHSI.

131. Bonopoanas OomOa. IIpOTOH-IPOTOHHBI LMKJI BHYTPU 3BE3/bl. YIpaBIseMbIi
TEPMOSIACPHBIN CUHTE3.

132. Snepnas sHepreTruka. 3amachl TOIJIMBA, CTOMMOCTh 3Hepruu Ha ADC, HKOIOTHYECKU
ACTIeKT.

133. Buapl B3aMMOAEHCTBUS B MPHPOJE, HUX XapaKTEPUCTHKA (MHTEHCHUBHOCTb, paanyc
JIEHCTBUSI, KBAHT B3aUMOJICUCTBHS).

134. DneMeHTapHbIE YacTHIbl. XapaKTEPUCTUKU DSJIEMEHTapHbIX dacTull. Kiaccupukanus
3JIEMEHTapPHBIX YaCTHII.

135. 3aKoHbBI COXpAaHEHHUS B PEAKIUAX C yYACTHEM 3JIEMEHTAPHBIX YaCTHULL.
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IIpumepHBbIii TECT AJIA UTOTOBOT0 TECTUPOBAHUS

2 cemecTp
OIIK-4. Cnioco0eH NpuMeHATH He00X0AUMbIe (PH3NYeCKHe 3aKOHBI U MOJIeJIH 1JISl pelleHusl
3a1a4 nNpo¢ecCHOHAIbHOI eI TeJIbHOCTH
Tema 1. OcHOBEBI KJIaCCHYECKOI MEeXaHHKH
6.
IOea Tena bpolleHb! OO OOHHM H TeM e YITIOM K TOPHIOHTY
€ HaualbHBMMH cEopocTAMH Fy H 2V, EclH conpoTHBIeHHEM BO3OVEa

npeHebpeds, To COOTHOLIEHHE JallbHoCTe A NoneTa 3,/3) paeHo ...

1.4, 2. 42,3 242 4.2
7.
YeMy paBHO OTHOILICHUE MTyTEH, MPOMICHHBIX TEJIOM 3a IMIEPBYIO CEKYHJIY H YCTBEPTYIO CEKYH/IbI
IocJie Hayaja cBOOOHOrO magcHus? 1.1:7, 2.1:16, 3.1:3, 4.1:4

8. Jloaka meperuisiBaeT pexy mmpuHoi 600 M, mpudeM pyseBoil Bce BpeMs ASPKUT Kypc

nepreHauKysipao 6eperam. CKOpOCTh JIOJKH OTHOCUTEIBHO BOJIBI 5 M/C, CKOPOCTh T€UEHUS PEKH 3

m/c. Yepes kakoe BpeMs JI0AKa JOCTUTHET IPOTUBOIIONIOKHOTO Oepera?
1.120¢,2.200¢,3.90¢c,4.150 ¢

Tema 2. /luHAMHKA MOCTYNATEJILHOT0 ABHKeHUs TBepaoro Teja. (OIMK-1, MOITK-1.2, MOIIK-
1.3)
29. UenmoBek Maccoil m MphITHYJI Ha Oeper ¢ HeMOABMKHON JIOJKU Maccoii M ¢ TOPU30HTAITLHO
HaIlpaBJIEHHOM CKOPOCTHIO V. UeMy paBeH MO1yJib CKOPOCTH JIOJIKM B HAYaJIbHBI MOMEHT T10CIIE
IPbIKKA YEJIOBEKA, €CIIH JIOJIKa MOXKET CBOOOHO IUIBITh 1O Boje?
m m m+ M M m
1 mtM, 2 "mtM 3 m | 4w 5K

30. Cucrtema cOCTOUT U3 TPEX MIAPOB ¢ MaccaMu my=1 Kr, my=2Kr, m3=3 KT, KOTOpbIE IBUKYTCS TaK,
KaK MOKa3aHo Ha pUCyHKe. Eciu ckopocTu mapoB paBHBI vVi=3 M/c, Vo=2 M/c, v3=1 M/c, TO
BEJIMYMHA CKOPOCTH LIEHTPa Macc 3TOM CUCTEMBI B M/C paBHa...

Y4 Ii_l
m

0] m T;
I m Va
73 1. 10, 2.2/3, 3.5/3, 4. 4
izt
=G 7
31. B kakux cimydasx IpUMEHHM 3aKOH BCEMUPHOTO TATOTCHHUS B hopMe: R

1.Tonbko ans Ten, uMeroIuX mapoodpasnyto hopmy, 2. [l 0THOPOIHBIX Tel 10001 HopMBI,
JTOOBIX pa3MepOB, Ha JTFOOBIX pacCTOSHUAK, 3. JIJ1st JIFOOBIX Tl He3aBHCHMO OT UX (DOPMBEI,
pa3sMepoB U pactpeaeseHUsI MacC U PacCTOSHUM Mex Ty Tenamu, 4. ToJbKO JUIs Tel, KOTOphIe
MOYKHO CUMTATh MaTepHATbHBIMU TOYKaMu, 5. [I7is MaT. TOYeK U OJHOPOIHBIX MIApO0OPa3HBIX Tel
JTOOBIX Pa3MepoB

32. JIbauHKY, TUIaBAIOLIYIO B CTaKaHE C MPECHOM BOAOH, MEpeHecIn B CTakaH ¢ cojieHOi Bojoi. [Ipu
3TOM apXHUMEA0BA CUJIA, ACHCTBYIONIAs HA JIbAUHKY, ...

1. He U3MeHMIIACh, TaK KaK BHITAIKMBAIOLIAS CHUJIa PaBHA BECY JIbIUHKU B BO3JIyXe€,

2. yBEIMYWIACh, TAK KaK IUIOTHOCTh COJIEHOM BOJIbI BBIIIE, YEM IUIOTHOCTb IPECHON BOJIBI,

3. yMEHBIINJIACh, TAK KaK YMEHBIIIIACH TITyOWHA ITOTPYKESHHUS JIbTUHKH B BOAY,

4. yMeHbIINIIACh, TAK KAK INIOTHOCTh MPECHOU BOABI MEHBIIIE IIJIOTHOCTH COJIEHOU
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Tema 8. IMocTosinubiii dekTpuueckuii Tox (OIIK-1, MOTIK-1.2, MOIIK-1.3.)

40.
ChanancupoBaHHHA H3MEpUTENBHEN MoCT npegcTasnel Ha pucyrke (Ugp = 0). Yemy papHo compoTHENEHHE
pesucTopa Ry?

8 Om

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

41. Kak U3MEHUTCS CONPOTUBIICHUE MIPOBOIHUKA, €CJIU €0 pa3pe3arh Ha JIBE paBHbIE YacTU U
COEIMHUTH 3TU YacTH napawiensio? 1. He uamenurcs, 2. YMensiuutces B 2 pasa, 3. [IpaBunbHbIi
OTBET He npuBeneH, 4. YMeHbIUTCS B 4 pasza

3 cemecTp
Tema 9. . MarHuTOCTATHKA B BAKYYMe U BelllecTBe
82. B 01HOpOJTHOM MarHUTHOM I10JI€ HAXOUTCS PaMKa, 10 KOTOPOi HaunHaeT Teub Tok. Cuia,
JEHCTBYIOIIAs HA BEPXHIOK CTOPOHY PaMKH, HalPaBJICHA ...

Vo v
1. IlepneHauKymnsIpHO IJIOCKOCTU YepTexa K HaM, 2. Beepx, 3. Buus, 4. [leprnenqukynspHo
IUIOCKOCTH YepTexka OT Hac
83. KakrMu MarHUTHBIMH CBOWCTBAMH MOKET 00J1a/1aTh BEIIECTBO M3 aTOMOB C YETHBIM YHCIIOM
3JIEKTPOHOB B 000J104Ke B ra3o00pazHom coctostuuu? 1. IlapamarHUTHBIMY,
2. [lnamarautHbIMH, 3.:PeppoMarHUTHEIMH
Tema 15 Boanosas ontuka (OIIK-1, MOIIK-1.2, MIOIIK-1.3.)
55. CBeT nepexouT U3 BaKyyMa B CTEKJIO, IPU 3TOM YIoJl MaJIeHUsl PaBeH o, Yroj npeioMiaeHus f.
YeMy paBHa CKOPOCTb CBETA B CTEKJIE, €CIIM CKOPOCTh CBETA B BaKyyMme c?
sin p sin o cos o cos B

c— c— ¢ ¢
1. sno 2 smB13_ cosp 4, cose

56. Kakue 5KCTIepIMEHTHI JIETJIM B OCHOBY THITOTE3BI O MOTIEPEYHOCTH CBETOBOM BOJIHBI?
1. Onbrtsl ®u3o u Pyko, 2. ONBITH IO OTKPHITUIO ABOMHOTO JIyUEPETOMIIEHUS U ONBITHI
Mauntoca, 3. Onbitsl I'epria, 4.0nbiTel @apanes

57. Tloka3zarenu npeaoMIIeHHUS BOJIbI, CTEKJIa U ajMa3a OTHOCUTEIbHO BO3ayxa paBHbI 1,33; 1,5 u
2.42. B KaKoM U3 3TUX BELIECTB MPEAEIbHBIN YTOJI IOJHOIO OTPAXKEHNUS UMEET MAKCUMAJIbBHOE
3HaueHune? 1. B Boxe, B anmmase, 3.Bo Bcex BemecTBax yroii oJHOrO OTPakKeHHs OJINHAKOB,

4. B crekne



