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rOCy/IapCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPTOM  BBICIIETO0 O00pa3oBaHUS - Oaxaiaspuam TO
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3aBenyronuii kKageapoit K.(p.M.H., TOTICHT Hukwurenko T.B.
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n3MeHeHussMu oT 27.10.2021 TIpoTokos Ne4)




1. NEPEYEHD
TV CHUIIVHE,

IINTAHUPYEMBbIX
COOTHECEHHBIX C [IINIAHUPYEMbBIMH

PE3YJIbTATOB

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBoeHMST AUCHUIIJIUHBI

Llenbt0 OCBOCHHS JUCIUTUIMHBI SBIISICTCS:
- popmupoBaHue y o0ydaromuxcs o0menpoPecCHOHANBHBIX KOMIIETCHIIMH, HANPaBIeHHBIX Ha
pa3BUTHE HABBIKOB MCCIIEIOBATEIBCKOMN JICATEIILHOCTH,
- (QopmupoBanue y oOydamommxcs oO0menpodecCHoHaIbHbIX KOMIIETECHIIMH B  00JIacTH
UCTIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIIOTUN U T.II.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yYeHHUsI N0 JHCHHUIIJIMHE

OBYYEHUA
PE3YJIbTATAMU

no

Koa m HammeHnoBaHHe
KOMIIETEHIINH

Kon n HanmeHnoBanune HHAUKATOPA
JOCTHKCHUS KOMIICTCHIIMHA

IlnanupyemMsle pe3yabTaThl 00y4eHHs 110
AUCHUTNINHE

OcHoBanue (IIC)
* U1
PO eCCHOHATTBHBIX
KOMITETEHIIUI

VK-1. Cnocoben
OCYILIECTBIIAITh
TIOVCK, KPUTHIECKUH
aHaJIN3 U CUHTE3
nHpOpMALNH,
MPUMEHSTh
CUCTEMHBIN MOJXO0]T,
JUTSL PELICHUS
[TOCTABJICHHEIX 3a1a4

NVYK-1.1. OcymecTBisieT HOUCK
nHPOPMALUH (B TOM YHUCIIE C
HCTIOB30BaHUEM IUPPOBBIX
TEXHOJIOTHH ), HCOOXOAMMOM JIJIst
peIIeHHS TOCTAaBICHHBIX 33129
MVYK-1.2. BeimonHseT aHanus,
CHCTEMAaTH3aIHI0 B 000011IeHIE
“HGOPMAIIUH IS PEIICHHS
IMOCTaBJIEHHEIX 3a7a4, B TOM
YHUCJIE ¢ UCIIOIL30BaHHEM
IU(PPOBBIX CPEICTB

NVYK-1.3. IIpoBOANT OLIEHKY
COOBITHI, TIPOIIECCOB,
pe3yIbTaTOB JESITEIHHOCTH

OIIK-1. Ciocoben
NPUMEHSTh
€CTECTBEHHO-
Hay4HBIC 1
0O0IIenH)XeHEPHBIE
3HaHMsI, METO/IbI
MaTeMaTH4eCKOro
aHaM3a u
MO/ICJIMPOBAHMS,
TEOPETUYECKOTO
IKCIIEPHUMEHTAIBLHOTO
UCCIIeIOBAaHNUS B
npodeccHoHaNbHON
JeATEeIbHOCTH

HOIIK-1.1. [TpumeHseT METObI
MaTeMaTHYECKOr0 aHaJIn3a 1
MOJICITHPOBAHUSI B
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

HOIIK-1.2. [TpuMeHseT METOIBI
TEOPETUIECKOTO U
SKCIIEPUMEHTAILHOTO
HCCIIeIOBaHUS B
po¢eCCHOHATBHOM
ESITENHLHOCTH

HOIIK-1.3. Ucnons3yeT
€CTeCTBCHHOHAYYHBIC 1
oOIIeHH)XEHepHBIC 3HAHUS B
poheCCHOHATBHOM
EeSITENbHOCTH

3HaeT: OCHOBHBIC (PU3NIECKHUE
TIOJI0XKEHHS,

HOHATHS U 3aKOHBI; METO/IBI
TEOPETUYECKOT0 U
9KCIIEPUMEHTAILHOTO UCCIIEOBAHUS
IPH pelIeHUuH NpodeccroHaIbHBIX
3a7aq

YMmeeT: NpUMEHATH COOTBETCTBYIOILUN
(U3UKO-MaTEeMaTHIECKHUIl amnmapar npu
peeHuy npodeccHoHaNbHBIX 33/1a4;
HIPUMEHSTh METOABI TEOPETHUECKOTO U
9KCIIEPUMEHTAILHOTO NCCIIEJOBAHNS
IPH pelIeHUH Tpo(ecCHOHANBHBIX
3a7aq

Birageer: HaBbIKAMH ITPAKTHYECKOTO
TIPUMEHEHHUS PU3HUKO-
MaTeMaTH4YEeCKOro anmapara B
pelIeHnH 3a1a4 IpoQhecCuoHaIbHOM
JeATeIbHOCTH

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JlucuurmuHa OTHOCHTCS K obOszamenvHou uacmu binoka 1.

JIMCIIUILINHBI

(Momynn)
obpasoBarenbHOl mporpamMmbl OakamaBpuara (b1.0.03. Maremarnueckuii u €CTECTBEHHO-HAYUHBIN
MOJTYJIb).
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3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
3.1. O0beM M CTPYKTYpPa AUCHHMIIHHBI

OO6mast TpyA0EMKOCTh AMCIUIUIMHBI cocTaBisseT 8 3.e. (288 wac.), ux pacmpeaenacHue 0
BUZaM pabOT M ceMecTpam 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 3aHATHIl (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: -/- ob6vem uacos coomeemcmeeHHo O O4HOU, 3A0UHOU PopM 0OYyUeHUs.

JucuunnnHa peanu3yeTcsl MOCPEeICTBOM IPOBEICHUSI KOHTAKTHOM pabOThl ¢ 00yJarouuMucs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITEIbHOM paboThl 00yUaroIuXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

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

B mnpouecce ocBoeHUsT TUCHMIUIMHBI O0y4aroluecss 00ecredyeHbl JOCTYIIOM K 3JIEKTPOHHOM
MH(}OpPMaLlMOHHO-00pa30BaTeIbHON Cpeie U IIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAM.

3.1. Copep:xanue AMCUUIIUHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM

Inanupyembre Buabl yueoHoi padoThl

pesybTaTel KonTakTHas pa6ora
OCBOEHHS: g
KO,

O HanMeHOBaHHe Pa3/IeI0B, TeM = 5 = 8 % E & (HaumenoBanue
HHIHKATOPbI E = o] ; E S 5 OLEHOYHOTO
AOCTHIKEHHS =1 s ; == 58 cpecTBa)
KOMIIeTeHIIHi E 8 Lg § E g g

=] fa|l &% | =

= = o
2 cemecTp
OIIK-1: TEMA 1. OCHOBBI KJIACCUYECKOU 2/0,5 Koncnexkm
HOIIK-1.1, MEXAHUKMN. JeKkyu
HOIIK-1.2, ConepxaHue JTeKIHU: Omuem no
NOIIK-1.3 1. TloHsATHE COCTOSIHUS B KIIACCHYECKOH MEXaHUKE. nabopamopHoil
2. CriocoObI onMcaHust MEXaHUYECKOTO JIBIKCHHSI. u

YK-1. 3. 3aKoH JBW)KCHUSI MaTepHaIbHON TOUKH. npakmuueckou

NYK-1.1. 4. CxopoCTb ¥ yCKOpEHHE. pabome

NYK-1.2. 5. Kunemaruka TBepIOTO Tea.

NVYK-1.3. Jlabopatopnast padora Ne 1. Onpeznenenue Maccsl 212

TeJa IPaBMUIEHOM T€OMETPHIECKON (hOPMBI

IIpakTryeckoe 3anstre Ne 1. OCHOBBI 2/0,5

KJIACCUYECKON MEXAaHUKH.

CamocrostensHas pabora. 7/15

CamocTosiTeNIbHOE H3yUueHHe YUeOHBIX MaTepralioB

IToaroToBka K NPaKTUYECKUM 3aHITUSIM U

naboparopHbM pabotaM. OdopMIIeHHE OTYETOB TI0

JabopaTopHoi pabote U Jip
OIIK-1: TEMA 2. IMNHAMUKA 2/0,5 Koncnexm
NOIIK-1.1, MNOCTYHNATEJIBHOI'O JBUKEHUSA JeKyu




ILnanupyembie

Buapl yueoHo# padoThl

pesybTarel KonTakTHas padora
OCBOCHMSI: §
Ko,

(l)opmupl;emoii s E S E 2 QE; § Qoprol;;::;cg:l e
Kﬁﬁ“ﬁ:{i’:’;":“ HauMeHoBaHuUe Pa3/ieJoB, TeM % = =1 8 : EN (nanveroBanme
;lo};Tumeﬂl:m E ; E ; = E S OLIEHOYHOT 0

¢ = =T = B 0 cpencTBa)
KOMIETeHIHi < Se § E g 8
BELIELIE

HOIIK-1.2, TBEPIOI'O TEJIA. Omuem no
HOIIK-1.3 CopneprkaHue JEeKINH: nabopamopHot

1. IMpuaImn otHOCcHTensHOCTH [ammes. u
YK-1. 2.3axoHbl HpI0TOHA, ypaBHEHUS ABHKCHHUS. npakmu4eckou
NYK-1.1. 3.Pabora, sHEpTUsA 1 IMITYJTIBC. pabomam
NYyK-1.2. 4.3aK0HBI COXpaHEHHS NUMITYJIbCA M YHEPTHH.
NYK-1.3. JlabopatopHras pabota Ne 2. OnpenencHue 2/-

YCKOpPEHHsI CBOOOTHOTO IMaIeHHs C TOMOIIBIO

MaTeMaTHYeCKOTr0 MasiTHUKA.

[Ipaktuueckoe 3ansatue Ne 2. Jlunamuka 2/0,5

MOCTYNATEIbHOTO ABHKEHHsI TBEPIOTO TeJa.

CamocrositensHas pabora. 9/15
OIIK-1: TEMA 3. JHUHAMUKA BPAIIIATEJBHOT'O 2/1 Koncnexm
HOIIK-1.1, JABU/KEHUS TBEPAOI'O TEJIA. Jexyutl
HOIIK-1.2, ConeprkaHue JEKIUU: Omuem no
HOIIK-1.3 1. VpaBHeHHE MOMEHTOB. nabopamopHo

2. OcHOBHOH 3aKOH JUHAMHKH BPAIICHUSA u
YK-1. TBEPAOTO TENa BOKPYT HEMOJABUKHOW OCH. npakmuieckou
NYK-1.1. 3. MOMeHT WHepIIH Tela. pabomam
NYyK-1.2. 4. 3aKkoH COXpaHCHUS MOMEHTA UMITYJIbCA.
NYK-1.3. I'upockonmdaecknii 3P PeKT.

JlabopatopHas pabota Ne 3.«3yueHne 0CHOBHOTO 2/-

3aKOHa JIMHAMUKY BPALIATEILHOTO JBHKECHUSI

TBEPAOTO Tela»

IIpaktuueckoe 3anstue Ne 3. JluHamuka 2/0,5

BpAIIaTEeIbHOTO ABWKEHHsSI TBEPIOTO TeJa.

CamocrostensHas pabora. 9/15
OIIK-1: TEMA 4. 3JIEMEHTbI PEJTATUBUCTCKOM 2/1 Koncnexm
MOIIK-1.1, MEXAHMUMKMN. JeKyutl
NOITIK-1.2, CopeprkaHue JEKIHHU: Omuem no
HOIIK-1.3 1. TMocTtynaTel cienHaIbHON TEOPHH npaKmu4ecKkou

OTHOCHTEJIFHOCTH. pabome
YK-1. 2. Ipeobpa3osanus JlopeHma, Hx CIeICTBUS.
NyK-1.1. 3. OCHOBHOI1 3aKOH PENITUBUCTCKON TUHAMUKH.
NyK-1.2. 4. Cas3p MEXKAY HEPTHEH U HMITYyIIHCOM
NYyK-1.3. [pakTryeckoe 3ansTre Ne 4. DeMEHTHI 2/0,5

PEISITUBUCTCKONW MEXaHHKH.

CaMocrosiTenpHas paboTa. 9/15
OIIK-1: TEMA 5. MOJIEKYJISIPHASI ®U3UKA. 4/0,5 Koncnexm
HOIIK-1.1, MOJIEKYJISIPHO-KMHETHYECKASI JeKyutl
MOIIK-1.2, TEOPUAL. Omuem no
MOIIK-1.3 ConepxaHue JEKINU: aabopamopHou

1. Craructiueckas Qu3NKa U TEPMOJTUHAMHUKA. u
YK-1. 2. OCHOBHbBIE YpaBHEHUsI MOJIEKYJISIPHO- npaxmuueckou
NYK-1.1. KMHETUYECKOM TEOpUHU UAEAIBLHOIO rasa. pabomam
NYK-1.2. 3. CpenHsist KHHETHYECKasi SHEPT Ul TEIJIOBOTO
NYK-1.3. JIBIDKEHUSI MOJIEKYJI, €€ CBSI3b C a0CONIOTHOU

TeMIepaTypoil.

4. Knaccuyeckasi CTaTUCTHKA, paclpeaeIeH s

Makcsenna u boibiMana.

5. Kunernueckue siBICHUSL.

Jlaboparopnas padota Ne 4. «Onpenenenue 2/-

Kod(UITHEHTA BI3KOCTH JKUTKOCTH.

IIpaktudeckoe 3ansaTue Ne 5. MonekynspHast 2/1

¢usnka. MoneKynIpHO-KHHETHUECKAs TEOPHsL.

CamocrosTenbHas pabora. 8/15




ILnanupyembie

Buapl yueoHo# padoThl

pesybTarel KonTakTHas padora
OCBOCHMSI: §
KO, =
(l)opmupl;emoii s E S E 2 % § Qoprol;;::;cg:l e
RO I HauMeHoBaHuUe Pa3/ieJoB, TeM % = = | &% EN (nanmenoBanme
HHIHKATOPbI § = 3 ; ; =) g OLIEHOYHOTO
AOCTHIKEHHS =1 g £ == 5 cpencrea)
KOMIETeHIHi < Se § E g 8
= fa|l &% | =
= = @)
TEMA 6. TEPMOJHUHAMMUKA. 2/0,5 Koncnexm
ConeprxkaHue JICKIHN: JeKkyu
1. TepmoanHammgeckue GYHKIIMH COCTOSHUSI. Omyem no
2. BHyTpeHnHss sHEprus, paboTa HeaIbHOTO Ta3a, NPaKmu4ecKkou
KOJIMYECTBO TETIIOTHI. pabome
3. Tpu Hagana TepMOAWHAMUKH. DHTPOTIIUS.
4. KoHIeHCHpPOBaHHOE COCTOSIHUE, arperaTHbIe
COCTOSTHHSI BelllecTBa U (pa3oBble MPEBpaIICHHSI.
[Tpakrrueckoe 3ansitue Ne 6. TepmonuHamuka. 2/1
CamocrositensHas pabora. 7/15
OIIK-1: TEMA 7. QJIEKTPUYECTBO " 4/1 Koncnexm
HOIIK-1.1, MATHETHU3M. DJIEKTPOCTATUKA B JleKyul
HOIIK-1.2, BAKYYME U BEHIECTBE. Omuem no
NOIIK-1.3 ConepxaHue JEKINU: 1a6opamopHol
Onextpudeckoe nose. HampskeHHOCTh U u
YK-1. MOTEHLMAN 3JEKTPUUYECKOTO MO, CBA3b MEKAY npakmu4eckou
NYK-1.1. HaNpPsDKEHHOCTBIO M MOTEHLUHATIOM. JIMAJIEKTPUKH. pabomam
NYyK-1.2. Teopema Octporpaackoro-I'aycca. [IpoBogHuku B
NYK-1.3. 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOEMKOCTh
npoBoaHNKOB. KoHneHcaTopsl. DHEprus
JIEKTPUYECKOT0 TOJIS.
JlabopatopHnas padota Ne 5. «Mccnenoanue 2/-
9NEKTPOCTATUYECKUX [TOJIEH METOJOM aHAJIOIOBOMI
MOJISIIN.
IIpakTudeckoe 3anaTue Ne 7. DneKTpUIECTBO U 4/1
MarHeTu3M. DJEKTPOCTaTHKA B BaKyyMe U
BEIIIECTRBE.
CamocrostensHas pabora. 7/15
OIIK-1: TEMA 8. TIOCTOSIHHBIU 4/1 Koncnexm
NOIIK-1.1, SJEKTPHUYECKHUI TOK. JeKyu
HNOIIK-1.2, CopeprxaHue JCKIHU: Omuem no
HOIIK-1.3 3aKOHBI IOCTOSIHHOTO TOKa. PaboTa 1 MOITHOCTH nabopamopHo
nocTostHHOrO ToKa. [IpaBmina Kupxroda. u
YK-1. IIpeBpailieHust 3HEPTUU B IAEKTPUUYEC-KUX LIETISX. npakmuieckou
NYyK-1.1. Kiaccuueckas 35eKTpoHHast TEOPUS DJIEKTPO- pabomam
NYK-1.2. IIPOBOAVMOCTH METAJUIOB. SIBlIECHUE Buinonnenue
NYK-1.3. CBEPXIPOBOAUMOCTH. DIEKTPUIECKUIN TOK B KOHMPOJIbHbIX
BaKyyMe, ra3ax M XKHJIKOCTSX. pabom
JlabopatopHnas padota Ne 6. «/cciaemoBanue 2/-
3aBHCHMOCTH MOIIHOCTH " K03 duiinenTa
MIOJIE3HOTO IEHCTBHS MUCTOYHUKA TOKA OT
Harpy3Km».
Ipakruueckoe 3austue Ne 8. ITocTostHHBII 4/1
JNEKTPUYECKHUH TOK.
CamocrositesnibHas padora. 7/16
22/6 1212 20/6 | 63/121
3 cemecTp
OIIK-1: Tema 9. MarHuTOCTaTHKA B BAKYyME H 2/0,5 Kouncnexm
HOIIK-1.1, BelllecTBE. JAeKyutl
HOIIK-1.2, ConeprxaHue JTEKIHU: Omuem no
NOIIK-1.3 CBoiicTBa MAarHUTHOTO MOJISL U €r0 nabopamopHoil
xapakrepuctuky. Cuna Amnepa. Cuna Jlopenua. u
VK-1. 3akon buo-Caapa-Jlamnaca. [ToTok u TUPKYISAITHIS npakmu4eckou
NYK-1.1. BEKTOpa MarHUTHON MHAYKIIUW. 3aKOH TIOJTHOTO pabomam
NYK-1.2. ToKa. [[BrykeHue 3apsHpKeHHBIX YacTHI B
NYK-1.3. JJICKTPHYECKOM ¥ MArHUTHOM TIOJISIX. DIIEKTPOHHAS




ILnanupyembie

Buapl yueoHo# padoThl

pesybTarel KonTakTHas padora
OCBOCHMSI: §
Ko,

(l)opmupl;emoii s E S E 2 QE; § Qoprol;;::;cg;u e
RO I HauMeHoBaHuUe Pa3/ieJoB, TeM % = = | &% EN (nanmenoBanme
HHIHKATOPbI § ; 2 ; ; =) g OLIEHOYHOTO
}:lOCTl/l)l(eHl/lﬂ“ = 2 S = S © cpeAcTBa)

KOMIIeTeH Ui < Se E_ E g 8
S = Bl - S

Teopust MarHeTu3Ma. JlnaMarHeTHKy u

napaMarseTuku. PeppoMarHeTuKy.

Jlabopatopnas paborta Ne 7. «MccnenoBanue 2/1

HaMarHUYUBaHUS (peppOMarHeTHKOB C OMOIIBIO

ocrmorpada

[Ipaxtrdeckoe 3ansTre Ne 9. MaraurocraTuka B 2/0,5

BaKyyMe M BEIIECTBE.

CamocrosiTenpHas pabora. 7/12
OIIK-1: TEMA 10. 2JJIEKTPOMATHUTHASA 2/1 Koncnexm
NOIIK-1.1, NHAYKOUAA. JaeKyutl
HOIIK-1.2, CopneprkaHue JeKIMHU: Omuem no
HOIIK-1.3 3aKOH 3JIeKTPOMarHUTHON MHIYKIIHH. npakxmu4eckou

WHIyKTUBHOCTH KOHTYpa, UHYKTHUBHOCTh pabome
YK-1. KaTyniky. B3anMHas uHayknus. DHeprus
NYyK-1.1. MAarHMTHOTO MOJISL.
NYK-1.2. [MpakTrueckoe 3anarue Ne 10. DnexTpoMarHuTHas 2/1
NyK-1.3. WHIYKITHS.

CamocrosiTenpHas paboTa. 7/12
OIIK-1: TEMA 11. DJIEKTPOMATHHUTHOE ITOJIE. 4/1 Koncnexm
NOIIK-1.1, YPABHEHUS MAKCBEJLJIA. JeKyu
HNOIIK-1.2, CopeprxaHue JCKIHUU: Omuem 1o
HOIIK-1.3 BuxpeBoe anekrpudeckoe mosie. Tok cMenieHus. npakmu4eckou

YpaBaeHUss MakcBea B HHTETPalIbHOU (opMe. pabome
YK-1. D1eMEeHTBl BEKTOPHOT'O aHaJIu3a. Y paBHEHUSI
NyK-1.1. Maxkcgeia B quddepennuanbHoi hopme.
NYK-1.2. AHaJIOTOBBIHN U ITUPPOBOH CITOCOOBI CO3IaHUS
NYK-1.3. 3IEKTPOMArHUTHBIX BOJH. KopmyckysipHo-

BOJIHOBOM Iyajiu3M.

IIpaktudeckoe 3anatue Ne 11. DnekrpomMarHuTHOE 2/1

nosie. YpaBHeHus MakcBesia.

CamocrositensHas pabora. 7/13
OIIK-1: Tema 12. ®usuka KoJe0aHMii M BOJIH. 2/0,5 Koncnexm
NOIIK-1.1, lapmoHudeckue konebaHUs. AMIDIHTY/IA, 9aCcTOTA, AeKyutl
HOIIK-1.2, nepuo 1 (aza TApMOHHYESCKIX KOJICOaHHI. Omyem no
HOIIK-1.3 JuddepennnansHoe ypaBHCHHE TAPMOHIYECKIX nabopamopHo

KosreOanuil. [[apMOHIYECKUil 1 aHTapMOHUYECKUAN u
YK-1. octrusITOp. [IpyKUHHBIA MasTHUK, npakmuieckou
NYK-1.1. MaTeMaTHYECKUI MasSTHHUK, QU3NICCKAN MasSTHUK, pabomam
NYK-1.2. KosebaTenbHbIi KOHTYp. CloKeHue
NVYK-1.3. TapMOHHUYECKUX KOJIeOaHuH.

Jlaboparopuas padota Ne 8. «Crnoxenue 2/-

TapMOHUYECKHUX KOJIEOaHUH C TOMOIIHIO

ocrmorpaga

TpakTryeckoe 3ansTre Ne 12, Ousuka kojaeOaHuii 2/0,5

Y BOJIH.

CamocrostensHas pabora. 6/12
OIIK-1: TEMA 13. BATYXAIOIIUE KOJIEBAHUSI. 2/0,5 Koncnexm
NOIIK-1.1, CopeprxaHue JeKIHH: JAeKyutl
HOIIK-1.2, JuddepennmanbHoe ypaBHEHHE 3aTyXalOIINX Omuem no
NOIIK-1.3 koneGaHu, ero peneHne. KsasucranmonapHsie npaKxmu4eckot

TokH. llenp nepeMeHHoro Toka. ABTOKOJIEOaHUsL. pabome
VK-1. Ipakrryeckoe 3anstue Ne 13. 3aryxaromme 2/0,5
NYK-1.1. KOJICOaHUSI.
NYyK-1.2. CamocrostenbHas pabora. 6/12
NYK-1.3.
OIIK-1: TEMA 14. BOJTHOBBIE IPOHECCBHI. 2/0,5 Koncnexm
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HNOIIK-1.1, CopeprxaHue JEKIHH: AeKyutl
HNOIIK-1.2, Omnmcanue MIOCKUX 3BYKOBBIX U Omuem no
NOIIK-1.3 3JIEKTPOMArHUTHBIX BOJH, YHEPTeTHUECKUE npakxmu4eckou
XapaKTepUCTUKHU BOJIH. Bekrop YMoBa-IloliTunra. pabome
YK-1. BomnnoBoe ypaBaenue. MHTEpdepeHnrs BoH,
NYK-1.1. ctostaue BoiHBI. JJudpaknus BomH. [IpuHImT
NyK-1.2. T'tolirenca-®penens.
NYK-1.3. IpakTryeckoe 3anstue Ne 14. BonHoBBIE 2/0,5
MPOLIECCHI.
CamocrositensHas pabora. 6/12
OIIK-1: TEMA 15. BOJIHOBASI OIITUKA. 2/0,5 Koncnexm
NOIIK-1.1, CopneprxaHue JeKIHHU: JeKyuti
NOIIK-1.2, OneKTpOMarHuTHas pUpoa CBETa. Omuem no
HOIIK-1.3 Wurepdepennus cera. KorepeHTHOCTD. aabopamopHot
Judpaxius ceera. Metox 30H Openerns. u
YK-1. Hudpaxius Opayrrodepa ot menn u npaKmu4ecKkou
NYK-1.1. TUppakInOHHON perreTkd. Judpakuns pabomam
NYyK-1.2. PEHTIEHOBCKUX JIyyell Ha MPOCTPAaHCTBEHHON
NYK-1.3. pemetke. [TpuaIIm roorpadgun. DIeMEHTH
®ypre-ontuku. [lonspusanus ceera.
JlabopatopHras pabota Ne 9. «3ydueHne 4/1
uHTep(hEepeHIINN CBETa»
Jlabopatopnas padota Ne 10. «M3yuenue
Judpakuuy cBeTay
ITpaktuueckoe 3anstue Ne 15. BoyHOBas ONTHKA. 2/0,5
CamocrostensHas pabora. 6/12
OIIK-1: TEMA 16. KBAHTOBASI TEOPUSI. 2/0,5 Koncnexm
NOIIK-1.1, CopeprkaHue JeKIHHU: JeKyut
NOITIK-1.2, TemnoBoe n3nydenne. CeKkTp U3TydeHHs Omuyem no
HOIIK-1.3 a0CoITIOTHO YepHOTo Tena. KBaHTOBas runores3a u nabopamopHo
tdopmyna [Tnanka. @oToHsl. BHenHMIA u
YK-1. tdotoaddexr u ero 3akoHEI. [laBieHNE CBETA. npaKmu4ecKkou
NYK-1.1. O¢ddexr Komrrona. EAMHCTBO KOPITyCKYIAPHBIX U pabomam
NyK-1.2. BOJIHOBBIX CBOMCTB 3JI€KTPOMArHUTHOTO
NYK-1.3. nznydeHus. KopnyckynsipHO-BOIHOBOM JTyasiu3M.
COOTHOLIIEHUE HEOTIPEIENICHHOCTH U TPUYUHHOCTb.
I'mnoresa ne bpoitia. OnbITHOE MOATBEPKICHHE
runote3bl. COOTHOIIEHHE HeonpeAeIeHHOCTe!
Teitzenbepra.
JlaGoparopras padota Ne 11. «MccnenoBanue 2/-
COOTHOIIIEHUS HeompeneaeHHocTel [ eiizendepray
TIpaktryeckoe 3anstue Ne 16. KBantoBas Teopusi. 2/0,5
CamocrostensHas pabora. 6/12
OIIK-1: TEMA 17. ATOMHAS ®U3UKA. 2/0,5 Koncnexm
NOIIK-1.1, ConeprxaHue JEeKIHH: JAeKyutl
HOIIK-1.2, Crpoenue atoma. AToMm Bogopoaa. Crnux Omuem no
NOIIK-1.3 snekrpoHa. [Tpuniun 3anpera ITaynu. aabopamopHou
Knaccudukanus KBaHTOBBIX COCTOSIHHI aTOMOB 1 u
YK-1. MOJIEKYJI, KBAHTOBBIE YHCIa. ATOMHBIE U npakmuueckou
NYyK-1.1. MOJIEKYJISIPHBIE CIIEKTPBI U3IIy4EHHUS. pabomam
NVYK-1.2. XapakTepucTU4ecKoe u3inyueHue. BelHy)IeHHOE
NVYK-1.3. U3JIydeHue. Y CUICHHUE IEKTPOMArHuTHOTO 110JIS B
cpelie ¢ OTPUIATEeTIHHBIMH MOTEPSIMH, "HHBEPCHS"
KBAaHTOBBIX COCTOSIHUII B BEIIECTBE, IPUHIIUI
paboThI Ta3epoB. XUMHIECKas CBA3b.
[lepuoandeckas cHCTEMA 3JIEMEHTOB.
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JlabopatopHas pabota 12. «/MccnemoBaHne CBOUCTB 2/-
W3JIyYCHHUS] ONTHYECKOTO KBAHTOBOTO T€HEPATOPay.
IIpaxTrdeckoe 3ansaTue Ne 17. AtomHast puzuka. 2/0,5
CamocrosiTenpHas pabora. 6/12
OIIK-1: TEMA 18. AAEPHASI ®U3HKA. 2/0,5 Koncnexm
HNOIIK-1.1, CopeprxaHue JEKIHUH: AeKyutl
HOIIK-1.2, AtomHoOE simpo. CTpoeHre aTOMHOTO SIIpa, ero Omyem no
HOIIK-1.3 XapaKTepUCTHKH. DHEPTHA CBA3U S/pa, yIeIbHasL npakxmu4eckou
SHEPrHs CBA3M sA/Apa. 3aKOH paliO0aKTHBHOTO pabome
YK-1. pacnana. SnepHele peakuuu. llennas peakuus Buinonnenue
NYyK-1.1. JleneHus. SIaepHblil peakTop. SlaepHas sHepreTika. KOHMPOJIbHbIX
NYK-1.2. TepmosinepHslii cuntes. Kinaccudukanms pabom
NYK-1.3. 3JIeMEeHTapHbIX YacTull. CoBpeMeHHas Teopus
CTpOEHHMs 3IeMeHTapHbIX yacTull. CoBpeMeHHas
(u3nyeckas KapTHHA MUpA.
IIpaxTryeckoe 3ansTre Ne 18. SAnepnas pmsuka. 2/0,5
CamocrosiTenpHas paboTa. 6/12
22/6 12/2 20/6 | 63/121
UTOTIO | 44/12 | 24/4 | 40/12 | 126/242

[Tpumeuanue: -/- o6vem wacos coomeemcmeeHno OJisi OUHOU, 3A0YHOU POPM 0OYUeHUS.




4. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVINHBI

4.1. OO0mue MeToAHYECKHE  PEKOMEHJANMUH 1O  OCBOCHHIO JUCHHUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

JlucuuIuinHa peanus3yeTcst HOCPeICTBOM IIPOBEAECHUSI KOHTAKTHOM paboThl ¢ 00ydaroUMMUCs
(BKJIIOYasT TPOBEIEHHE TEKYIIETO0 KOHTPOJII  YCIIEBAEMOCTH), CaMOCTOATENBHON  paboOThI
00y4aroImuxcst ¥ IPOMEXKYTOUHON aTTeCTALUU.

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

IIpu npoBeneHMM y4eOHBIX 3aHATUH MO JUCHMIUIMHE O0ECleuynBaeTCsl pa3BUTHE Y
00y4aromuxcst HABBIKOB KOMaH/IHOM pabOoThI, MEKIMYHOCTHOM KOMMYHUKAIIUH, IPUHATUS PEILICHUH,
JUJEPCKUX KadecTB (BKJIOYas MPOBEJICHHE MHTEPAKTUBHBIX JICKLUM, IPYNIOBBIX JIUCKYCCHUH,
pOJIEBBIX WIp, TPEHUHIOB, aHAIM3 CUTyalUd M MMHUTALMOHHBIX MOJIENEH, MpenojlaBaHue
JUCLUIUIMHBL B (OpMe Kypca, COCTABICHHOIO Ha OCHOBE Pe3yJbTaTOB HAYyYHBIX MCCIEJOBAHUM,
IPOBOAMMBIX ~ YHHMBEPCUTETOM, B TOM 4YMCIE C YYETOM pErHOHAIbHBIX OCOOEHHOCTEH
npodecCHOHATIBLHOM 1eATebHOCTH BBIIIYCKHUKOB M TOTpeOHOCTel paboTonaresneit).

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

-0a1bHO-PeUmuUH2068as MEXHON02USL OYEHUBAHUSL,

- 9IeKMpOHHOE 0OyUeHue,

- npobnemnoe obyuenue;

- pazbop KOHKpemHuIX CUMyayuil.

Jlnsi OLEHKW 3HAaHWH, yMEHWH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIUH IO
JUCLUIUIMHE TpUMEHseTCs OauIbHO-PEeMTUHIOBas CUCTEMa KOHTPOJII M OLIEHKU YCHEBAaeMOCTH
CTYIEHTOB. B OCHOBY OaJlsIbHO-PEHTHHIOBONM CHCTEMBI MOJIOKEHBI MPUHIUIBL, B COOTBETCTBUH C
KOTOpbIMH (D OPMHUpPOBaHME pEUTHHra CTYJEHTa OCYLIECTBISETCS B XOJ€ TEKYIIEro KOHTPOJI
ycrieBaeMocTH. MakcuMabHOE KOJTM4ecTBO 0amioB B cemectpe — 100.

4.2. MeTonnuyeckue yKa3aHHMs Jisi OOy4alOIIUXCS MO OCBOCHHK) JAUCHUILUIMHBI HA
3aHATUSX JEeKIMOHHOI0 TUIIA
Jlexyuonnulii Kypc npeononazaem CUCmemMamusuposanHoe U3NL0NCeHUe OCHOBHBIX 8ONPOCO8
mMemMamuyecko2o niana. B xooe nekyuorHbix 3aHsmuil packpwvleaiomesi 6a306vle 60NPOCHL 8 PAMKAX
Kaxcoou memvl  Oucyuniunvl. OQO03HaAYaAOMCA KIlOYesble ACNeKmvl meM, a MAaKdHce O0eraromcs
AKYEeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS UZYUAEMO20 MAMEPUAILA.
JICKITMOHHBIE ~ 3aHSTHS  TPOBOASTCS B IMOTOYHOM  ayIUTOpHH C  TNPUMCHEHHUEM
MYyJIBTUMEAUHHOTO TPOEKTOpa B BUE yueOHoi nmpezenTanuu wiu B OVOC yHuBepcuTeTa.
B xo00e nexyuonuvix 3amamuil  pexomeHOyemcsi KOHCNeKMuposaHue y4ebH020 mamepuaid.
Bosmooicho eedenue koncnekma nekyuil 8 8uoe UHMeNIeKm-Kapm.
OmoenvHvle memvl npednazaromcs O0Jisi CAMOCMOAMENbHO20 U3YUeHUsT (KOHCNEeKMUPYIOMCS).
Mamepuanvt nexyuil A61AOMCA  ONOPHOU OCHOBOU O NOO2OMOBKU 00YYAIOWUXC K
NPAKMUYECKUM 3aHAMUAM / 1a00pamopHuiM padomam u 8bINOJAHEHUs. 3a0AHUL CAMOCMOSMENbHOLL
pabomsi, a makce K MEpONpUsMUAM MeKYue20 KOHMPOIs YCNe8aemMoCmu U HPOMENCYMOYHOL
ammecmayuu no OUCYUNTUHE.

4.3. MeroanyecKue YyKa3aHHUsl JJs O0YYalOUIMXCSl MO OCBOECHHMIO IHCHHMIUIMHBI HA
JIa00paTOpPHBIX padoTax
Ilooecomosky Kk Kax)coou 1abopamopHol pabome cmyOeHm O00JIHCEH HAYaAmb C 03HAKOMIEHUS
C NIGHOM 3aHAMUSA, KOMOPLIL ompadcaem cooepicanue npeonoxceHnou memovl. Kaogwcoas
BbINOIHEHHAs paboma ¢ 0POPMIEHHbIM OMYEMOM NO Hell NOOLEHCUM 3auume npenooasameto.
I1pu oyenusanuu 1abopamopHeix pabom yuumsieaemcs cieoyoujee:
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—  KaQuecmeo GblNOIHEeHUs IKCNePUMEHMAbHO-NPAKMUYECKOU dacmu pabomel U  CMEneHs
coomeemcmaust pe3yibmamos pabomol 3a0aHHbIM MPebOBaAHUSIM;
—  Kayecmeo oQopmieHus omuema no pabome;
—  Kayecmeo YCMHbIX OMEenmo8 Ha KOHMPOIbHble ONPOCHL NPU 3auume pabomel.
Jlabopamoprvle pabomvl Op2anu3ylOmcs, 6 mom yucie 6 popme npaKmudecKol no020mosKu,
KOmMopas npedycmampusaem yyacmue 00yuaroumuxcs 8 6blNOJIHEeHUU OMOeIbHbIX dNEMEHMO08 pabom,
CBA3AHHBIX ¢ OyOywell NpoghecCUOHATbHOU 0esimelbHOCHbIO.

4.4, MeTtonnuyeckue yKa3aHHsl /Jisi O0Oy4alOIIUXCS MO OCBOCHHI) JUCHHUILUIMHBI HA
3aHSITHSIX CEMHHAPCKOTO THIIA

Ipaxmuueckue (cemunapckue) 3auamusi npeoCmagisiom coool 0emanu3ayuio J1eKYUuoHH020
MeopemuiecKko20 Mamepuaid, NpPoBOOSMCs 6 UYeNsIX 3aKpenieHus Kypca U O0Xeamvléarom 6ce
ocHoguble pazoenvl. OcHoBHOU POPMOLL NPOBEOeHUs. CEMUHAPOS U NPAKMUYECKUX 3AHAMULL S18/IS1em sl
obcydicoenue Haubonee NpoOIEMHBIX U CLOJNCHLIX BONPOCO8 NO OMOEIbHbIM MeMam, d maxice
peutenue 3a0a4 u pazoop npumepos u CUmyayutl 8 ayOumopHuixX YClo8UusXx.

Ilpakmuueckue (cemunapckue) 3auamusi 00y4AOWUXCsL 00eCneuusarom.

- NPOBEPKY U YMOUHEHUE 3HAHUL, NOJYYEHHbIX HA TeKYUsX,

- NOJIyYeHue YMeHUll U HABbIKOG COCMABIEeHUSL OOKIA008 U COOOWeHU, 0OCYHCOEHUSI BONPOCO8
no yueOHOMY Mamepuany OUCYUNTUHDBL,

- noosedenue umo208 3aHAMUI N0 PEUuMmuH2080U CUucmeme, CO2INACHO MeXHOLOSUYECKOU
Kapme OUCYUNJIUHbL.

Ipaxmuueckue 3aHAMUsE OP2AHUZYIOMCS, 8 MOM HUCTLE 8 hOpMe NPAKMUUECKOU NOO20MOBKU,
KOMOopasi npedycmampusaen yuacmue 00y4aouwuxcst 8 blNOJIHEeHUU OMOEIbHbIX dIeMeHmo8 pabom,
C8A3AHHBIX ¢ OyOyuell npogheccUOHaIbHOU 0esimelbHOCMbIO.

4.5. MeToanueckne yKa3aHus Mo caMOCTOSITeJIbHOI padoTe o0y4aromuxcs

CamocrosiTenbHast paboTa oOecreurnBaeT MOATOTOBKY OOYy4alollerocs K ayAUTOPHBIM
3aHATUSAM U MEpONPHUATHAM TEKYIIEro KOHTPOJS M MPOMEKYTOUHOW aTTecTallud MO H3ydaeMoi
JUCHUITIINHEC. Pe?)y.]'II)TaTI)I TOH MOATOTOBKH IPOABIAIOTCA B AKTHBHOCTHU o6yqa10mer00ﬂ Ha
3aHATHUSAX U B KQUECTBE BBIMOJIHEHHBIX MPAKTUYECKUX 3aaHUN U JPYruX (HOpM TEKYLIETro KOHTPOJIS.

[Ipy BBITTONTHEHUM 3aJaHUN JIT CaMOCTOSITEIBHOW paboThl PEKOMEHIyeTcsl TpopadboTka
MaTepHaJIoB JEKIHMH M0 KaX10i MPOHeHHOM TeMe, a TaKkKe U3ydeHHEe PEKOMEHIyeMO! JIUTepaTyphl,
npeacrasieHHon B Paznene S.

B npomecce camocrosiTenbHONM pabOTHl NMPU HM3YYEHUH JAUCLUIUIMHBI CTYJIEHTHI MOTYT
HCIIOJIB30BAaTh B CIICHUAIM3UPOBAHHBIX AYAHUTOPHUAX IJIA CaMOCTOSITETbHOM pa6OTI)I KOMIIBIOTCPHI,
o0ecreynBamIEeMy JOCTYI K IPOrpaMMHOMY OOECIEYeHHI0, HEOOXOIUMOMY Ui H3y4YeHHS
JAUCHUIIIMHBI, @ TaKXE AOCTYII 4€PE3 I/IH(i)OpMaHI/IOHHO-TCJ'IGKOMMYHI/IKaIII/IOHHYIO CE€Thb ((I/IHTepHCT»
K 3JIEKTpOHHOM HMH(}OpMaIoHHO-00pa3oBaTensHOl cpene yHuBepcutera (QMOC) u 31eKTpoHHOM
6ubmuoreynoit cucreme (ObC), rae B 3JIEKTPOHHOM BHUJAE paclojararorcs ydeOHble M y4eOHO-
METOAMYECKHE MaTepUallbl, KOTOPbIE MOTYT OBITh UCIIOJIB30BaHBI Il CAMOCTOATENBHON PabOThI MPH
HN3YUCHUH TUCHUIIIINHBI.

Jns oOydaromuxcsi 1Mo 3a04HOW ¢opme OOydeHHs CcaMOCTOsITeNIbHas paboTa sBIseTCS
OCHOBHBIM BHJIOM Y4€OHOU JEATEITHHOCTH.

s o0OecrieyeHHsT CaMOCTOSITETIbHOM Pa0bOThl OOYYAIOMIMXCS HCIOJB3YEeTCsS 3JIEKTPOHHBIN
yaeOHbIi Kypc, coznannbiii B OMMOC yauBepcureta http://sdo.tolgas.ru/

4.6. Meroauyeckue yKa3aHWsl JUIS BBITIOJIHEHUsI KYPCOBOr0 TPpoeKTa / padoThl (e
npeodyCcCMOmMpPeHo YueOHbIM NIAHOM).
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5. YYEBHO-METOAUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUITIINHBI
5.1. IlepeyeHb OCHOBHOI M JONOJHHUTEILHON Y4eOHOH JUTEPATYPbl, HEOOXOAMMOW IS
OCBOEHHUS TUCHUILINHBI

Best nutepaTtypa, BKJIFOUYEHHAs B JIaHHBIA TIEpEUCHb, MPEJCTABICHA B BHUJE SJCKTPOHHBIX
pecypcoB B dneKTpoHHOH OubOmmoreke yHuBepcurera (OBC). Jluteparypa, ucnoib3yemas B
NIEYaTHOM BHJIE, TPEJCTaBICHA B HAYYHOW OMOIMOTEKEe yHUBepcuTera B oObeme He meHee 0,25
HK3EMIUIIPOB HA OAHOTO 00YYaOLIETOCH.

OcHoBHas IMTEpaTypa:

1. Kysnenos, C. 1. ®usuka. BonHoBas ontuka. KBanToBas npupoja u3iaydeHUs. DIEMEHTHI
aTOMHOM W siiepHON (u3uku : ydeO. mocoOue Jjisi BY30B IO TEXH. HAIMpaBICHUSM IIOATOT. U
crnenuansHocTsM / C. W. Ky3nenos, A. M. Jluzaep. - 3-¢ u3x., nepepad. u porm. - Jlokymenr read. -
Mockga : By3os. yueb. [u ap.], 2019. - 211 c. - OcHoB. 3akoHBI U (hopmybl. - [Ipun. - I'moccapwii. -
URL: https://znanium.com/read?id=333613 (mara o6pamenus: 07.12.2020). - Pexxum moctyma: s
aBTOpu3. moib3oBateneir. - ISBN 978-5-9558-0350-0.-978-5-16-009401-4.-978-5-16-100426-5. -
TeKcT : 2eKTPOHHBIH.

2. Hukepos, B. A. ®usuka. CoBpeMeHHBIH Kypce : yueOHuK / B. A. Hukepos. - 4-e¢ usn. -
Mockaa : JlamkoB u K, 2019. - 452 c. - URL: https://znanium.com/catalog/product/1093441 (nata
obpamenus: 07.02.2022). — Pexxum nocrtyma: st aBropu3. monb3oBareneid. - ISBN 978-5-394-
03392-6. - TekcT : ANEKTPOHHBIN.

3. YueOHO-MeToMuecKoe Mmocobue mo guctuiuimae "®duswka": I CTYACHTOB BCEX
Hanpasnenuit noaror. BO / Iloeomk. roc. yH-T cepuca (PI'bOY BO "IIBI'YC"), Kad. "Cospem.
ectectBo3Hanue" ; coct.: JI. . [Nantokos, H. B. Xpunynos. - Jlokyment Adobe Acrobat. - Tonbsartu
: IBT'YC, 2017. - 2,72 Mb, 292 c. - Pexum nocryna: http://elib.tolgas.ru/. - 0-00. - Tekcr :
3JIEKTPOHHBIMN.

4. ®usuka. Teopus W TpakTHKa : y4eO. mocoOWe I CTYACHTOB BY30B 110 HAITPABJICHUIO
noarot. "TexHOoIoTust MPOAOBOIBCTB. MPOIYKTOB U MOTped. ToBapos" / B. B. I'nebos, JI. A. Kamnus,
C. O. Kpamapos [u zp.] ; mox pea. C. O. Kpamaposa. - 2-e u3n., gom. u nepepad. - Jlokymenr read. -
MockBa : Puop [u nap.], 2018. - 379 c. - (Bwicuiee oOpazoBanme). - IIpun. - URL:
https://znanitum.com/read?1d=372016 (mata oOpamenus: 03.02.2021). - Pexum pgocryma: mis
aBTOpH3. noJsib3oBateneit. - ISBN 978-5-369-01522-3. - 978-5-16-104174-1. - TekcT : 31€KTPOHHBIH.

JlonoiHUTeIbLHAS JJUTEpaTypa:

5. AnenuubiH, A. I'. Kpatkuii pusuko-marematuueckuii cnpaBounuk / A. I'. Anenutsiy, E. U.
bytukos, A. C. Kouapatees. - M3a. 5-e ucnp. - Cankr-IlerepOypr : Iletpormud, 2005. - 544 c. -
[Mpun. - [Ipenm. ykas. - ISBN 5-98-712-002-0 : 318-00. - TekcT : HEMOCPEICTBEHHBIH.

6. Bomnbkenmreiin, B. C. COopHuk 3ama4 1o o0meMy Kypcy (pU3uKd : A CTYACHTOB TEXH.
By30B / B. C. BonpkeHmreiis. - uza. 3-e, ucnp. u goi. - Caakr-Ilerepoypr : Ku. mup, 2005. - 327 c. :
ui. - (Cnenuanuct). - ISBN 5-86457-2357-7 : 132-50. - TekcT : HEMOCPEACTBEHHBIN.

7. Cagennes, U. B. Kypc obmeli pusuku : yued. mocodue /1 By30B M0 TEXH. CIIEIUATBHOCTSIM
:B4 1. T. 1. Mexanuka. MonekynspHas ¢usuka u repmoauHamuka / 1. B. Casenbes ; mog o01I. per.
B. U. CaBenneBa. - Mocksa : KaoPyc, 2009. - 521 c. : un. - [Ipwr. - [Ipeam. ykas. - ISBN 978-5-
85971-899-3 : 240-63. - TekcT : HEMOCPEACTBEHHBIH.

8. Casennes, 1. B. Kypc o0mieit pusukn : yued. mocodue I By30B 10 TEXH. CIICIHATLHOCTIM
:B4 1. T. 2. DnexrpudectBo U Maraetu3Mm. Bonubl. Ontuka / Y. B. CaBenbeB ; mon obmr. pen. B. U.
CagenbeBa. - Mocksa : KaoPyc, 2009. - 570 c. : wn. - [Ipun. - IIpeam. yka3. - ISBN 978-5-85971-
898-6 : 240-63. - TekcT : HEMOCPEACTBEHHBIH.

9. Cagennes, 1. B. Kypc o0mieit pusukn : yued. mocodue I By30B 10 TEXH. CIICIHATLHOCTSIM
: B4 1. T. 3. KBanToBas ontrka. ATomHas ¢usnka. Ousnka TBepaoro tena. Ousuka aroMHOTO sapa
u anemeHTapHbix dactull / Y. B. CaBenweB ; mox o6mr. pen. B. . CaBenbeBa. - Mocksa : KnoPyc,
2009. - 359 c. : un. - Ilpemm. yka3. - ISBN 978-5-85971-900-6 : 240-63. - Tekcr :
HEMOCPEICTBEHHBIN.
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10. CasenpeB, . B. Kypc oOmeit ¢usuku : yueb. mocoOue i BY30B MO TEXH.
crenuaabHOCTSAM : B 4 T. T. 4. COOpHUK BOIIPOCOB U 3ajaa4 1o odmei pusuke / M. B. CaBenbes ; moj
o6mr. pen. B. U. CaBenbeBa. - Mocksa : KuoPyc, 2009. - 375 c. : un. - [Ipun. - ISBN 978-5-85971-
901-3 : 240-61. - TekcT : HENOCPEACTBEHHBIH.

11. Tpodumona, T. 1. COopHUK 337124 MO Kypcy HHU3UKH : yueO. mocoOue Il MHXK.-TEXH.
cnenuansHoctei By30B / T. U. Tpodumona. - Mocksa : Beicmr. mik., 2008. - 405 c. : un. - ISBN 978-
5-06-004439-3 : 327-40. - TekcT : HeMOCPEICTBECHHBIMN.

12. Tpodumona, T. . ®usuka. CnpaBoyHuK ¢ mpumepamu pemieHus 3amad / T. W.
Tpodumona. - Mocksa : Beicii. o6pazoBanue, 2008. - 448 c. : ui. - (OcHOBBI HayK). - TOJIKOBBIA
cioB. ¢u3. TepMuHOB. - [Tpui. - ISBN 978-5-9692-0086-9 : 245-00. - Tekcr : HEMOCPEACTBEHHBIMH.

13. ®dusuka : yued. mocobue I BY30B IO TEXH. cnernuaibHocTsIM / A. B. WpromoHoK,
I1. B. Acraxos, U. A. I'onuapenko [u ap.]. - Jokyment HTML. - Munck [u np.] : HoBoe 3Hanue [u
ap.],  2013. - 599 . - (Beicmee  oOpasoBanme). - Ilpun. - URL:

http://znanium.com/bookread.php?book=397226 (nmara oOpamienus: 15.10.2020). - Pexxum jocTyrma:
U1 aBTOpu3. monb3oBareneit. - ISBN 978-985-475-548-9. - 978-5-16-006556-4. - Tekcr :
AJIEKTPOHHBIN.

14, XaBpynsik, B. I'. ®usuka: 1adopaTopHbIld MPAKTUKYM : y4eO. MOocoOue IS BY30B IO
TEXH. U €CTECTB.-HAay4. HaIpaBicHUsAM moaror. (kBaiaudukamus (crernenb) "Oakamasp") / B. T.
XaBpynsik. - Jlokyment read. - MockBa : UHOPA-M, 2019. - 142 c. - (Bsiciee obpazoBaHue -
bakanaspuar). - [Ipuin. - URL: https://znanium.com/read?id=354786 (nara oopamenus: 15.10.2020).

- Pexum pocryna: s aBropm3. mosib3oBatenei. - ISBN  978-5-16-006428-4. - Tekcr
HEIOCPEICTBEHHBIMN.
15. Yeptos, A. I'. 3agaunuk o ¢usuke : yued. nocodbue 1st BTy30B / A. I'. UepTos, A. A.

Bopo0res. - U3a. 8-, nepepad. u gom. - Mocksa : @usmatimt, 2007. - 6404 c. : wir. - ISBN 5-94052-
098-7 : 244-79. - TekcT : HETMOCPEICTBEHHBIN.

5.2. TIlpogeccuonaiibuble 0a3pl JaHHBIX, HH(POPMALMOHHO-CIPABOYHbIE CHCTEMBbI,
HHTEepPHeT-pecypchl

1. eLIBRARY.RU : nayuynas snekTpoHHas OuOnmoreka : caiit. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mata oOpamenus: 03.12.2021). — Pexum goctyma: mjis 3aperHCTpHP.
IIOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIN.

2. TAPAHT.RU : undopm. — npasosoii mopran : [caiit] / OOO «HIIII «I"APAHT-CEPBUC».

— Mocksa, 1990 - . - URL: http://www.garant.ru (mara oOpamenus 03.12.2021). - Tekcr :
JJIEKTPOHHBIN.

3. Koncynprantllntoc : cipaBounas nmpaBoBasi cuCrema : caiit / 3A0 «Koncymbrantllmocy. —
Mocksa, 1992 - . - URL: http://www.consultant.ru (mata ob6pamenus 03.12.2021). - Tekcr :
AIEKTPOHHBIN.

4. DnexTpoHHas OubaMoTeuHas cucreMa [lOBOKCKOrO IoCyJapCTBEHHOIO YHHMBEpPCHTETa
cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tomwsatti, 2010 - . - URL. : http://elib.tolgas.ru (mara
oOpamienns 03.12.2021). - Pexxum noctymna: aas aBTOpU3. NOJAb30BaTene. - TeKCT : 3eKTPOHHBIH.

5. DnekTpoHHO-OMOIMOTEUHast cucTeMa Znanium.com : caiit / OO0 "3HAHUYM". — Mockaa,
2011 - . - URL: https://znanium.com/ (nara obparmienus 03.12.2021). - Pexxum octymna: ajisi aBTOpHU3.
MIOJIb30BaTeNel. - TEKCT : AIEKTPOHHBIN.

6. DnexTpoHHO-OMOMMoTeuHas cuctema Jlans : caiit / OOO "OBC JIAHbB". - Mocksa, 2011 - .
- URL: https://e.lanbook.com/ (mara oGpamienus 03.12.2021). - Pexxum gocTtyma: ajas aBTOPH3.
MOJIb30BaTeNe. - TEKCT : IIEKTPOHHBIM.
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5.3. IlporpammHoe o0ecnieueHune

Nudopmanmonnoe obecrneueHne y4eOHOro mpollecca MO JUCIHUIUIMHE OCYIIECTBISIETCS C

UCIIOJIB30BAaHUEM  CIIEAYIOLIET0 MPOrpaMMHOTO obOecnedeHus: (JIMLIEH3UOHHOTO U

CBOOOIHO

paCHpOCTpaHHCMOFO), B TOM YHCJIC OT€YECTBECHHOT'O IIPOMU3BOACTBA.

Ne HaumenoBanue YcaoBus gocryna

n/n

1 Microsoft Windows 13 BHYTPEHHEH CeTH yHUBEpcUTeTa (JIMIICH3MOHHBIN 10T0BOP)
2 Microsoft Office 13 BHYTPEHHEHN CETH YHUBEPCUTETA (JIMIIEH3MOHHBII 10T0BOP)
3 Koncynprantllimoc U3 BHYTPEHHEH ceTH yHHBepcUTeTa (JIMLEH3UOHHBIN J0rOBOP)
4 C10 MOODLE 13 JII000M TOUKH, B KOTOPOM UMeeTcst A0CTyN K ceTu UHTepHeT

(JTMIIEH3UOHHBIN JTOTOBOP)
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6. OMMCAHUE MATEPHUAJBHO-TEXHUUYECKOW BA3bl, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITO JMCIUITIJIMHE

[TomernieHus: MpeACTaBIAIOT COO0M yueOHbIE ayTUTOPHU JIJIsl IPOBEACHUS YUSOHBIX 3aHATHH,
MPEyCMOTPEHHBIX y4eOHBIM IUIAaHOM U pabouyell mporpaMmoN AMCHUUILUIMHBI, OCHAIIECHHBIE
000pyIOBaHUEM U TEXHUYECKUMU CPEICTBAMH OOyUCHHUSI.

3aHATHSA JIEKHMOHHOIO THUNA. Y4eOHbIE ayIuTOPUU [UIsl 3aHATUN JIEKIMOHHOTO THIIA
YKOMIUIEKTOBAaHBl MeOeIbl0 M TEXHMYECKHMMH CPEACTBaMU OOydYeHHs, CHYXKAIUMH  JUISA
npeiacTaBieHus — ydyeOHOW — uHpopMmanuu  (CTalMOHApHble  WJIM  IEPEHOCHbIE  HabOpHI
JIEMOHCTPAIIMOHHOTO 00OPYAOBaHUS (IIPOEKTOP, SKpaH, KOMIBIOTEP/HOYTOYK), yueOHO-HATJIATHbIE
nocobust (Impe3eHTaluyd IO TeMaM JIeKLUi), oOecrneuyuBarolie TEeMAaTUYECKUue WIUTIOCTPAIUH,
COOTBETCTBYIOIIME JAHHOH MpOorpaMMe TUCIUILIHHEL.

3aHATHA CeMHMHAPCKOr0 THUNA. Y4yeOHbIE ayJUTOPUU JUIsl 3aHATHH CEMHHApPCKOrO THUIIA
YKOMIUIEKTOBAaHBl MeOeNIbl0 M TEXHHUYECKUMM CpEICTBAMU OOydYeHUs, CIYXallUMH  JUIS
npeiacTaBieHuss — ydyeOHOW — uHpopMmanuu  (CTalMOHApHble  WJIM  IEPEHOCHbIE  HabOpHI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMsI (ITPOSKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

JlaGopaTopuble padoThl. /g nposederus 1adOOpamopHsvix pabom Ucnoib3yemcs yyeOHas
ayoumopus «Jlabopamopus. 312», ocnawennas credyrowum obopyoosanuem: OCIILIOTPaAdBHI,
reHepaTopbl, OJOKM TUTaHHs, KOMIBIOTEPHI, JIOKaJdbHAas KOMIIBIOTEpHas CceThb VIHTEepHeT,
n1abopaTOpHbIE H3MEPHUTEIBHBIE YCTAHOBKH, Ja3ePhl, BUACOIPOCKTOPEI.

IIpomexyTounas arrecrauusi. Jligs mnpoBeneHUs MNPOMEKYTOUHOM aTTECTAllUU IO
JTUCHUATUTMHE HWCTOJB3YIOTCS KOMIBIOTEPHBIE KIIACCHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIOYEHHS] K ceTh VIHTepHeT u oOecreueHueM JOCTyla B DIIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTENbHYI0  Cpely  YHHBEpCUTETa /WM  y4eOHble  ayJUTOpHH,
YKOMIUIEKTOBAaHHBIE MEOEIBIO0 U TEXHUYECKHUMH CPEICTBAMHU O0YUICHUSI.

CamocrosiTesibHast pabora. [lomemeHus [Uisi CaMOCTOSTENbHONW pPAaOOTHI OCHAIICHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUEHHsSI K ceTh «MHTepeHeT» M JOCTYIoM K
JNIEKTPOHHOUW  HMH(OPMAIIMOHHO-00pa30BaTeNbHOM cpele yHuBepcuTera. /[l  opraHu3anuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA;

oubnuoTeka (Meauasan), UMeroIas MecTa i 00yJaroluXcsl, OCHAIIEHHbIE KOMITBIOTEpaMU
C JIOCTYTIOM K 0a3aM JIaHHBIX U ceTu MHTepHeT.

DJleKTPOHHAsT HUHQopMannoHHO-00pa3oBaTe/ibHass cpeaa yHuBepcutera (DQUOC).
Kaxnplii oOydaronuiics B TeueHHEe BCero Inepuojga oOy4deHHMs oOecledeH WHIMBHYaIbHbIM
HEOTPAaHWYEHHBIM  JIOCTYIIOM K  DJJEKTPOHHOH  HWH(OpMarmoHHO-00pa30BaTeNbHOW  cpefe
yuusepcutera (DMOC) http://sdo.tolgas.ru/ u3 nr00oi TOYKH, B KOTOPOil HMMeeTcs MOCTYI K
WH()OPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW ceTH "MHTepHeT", Kak Ha TEPPUTOPUU YHHBEPCHUTETA,
TaK U BHE €e.

OUOC ynuBepcuteTa 00ecrneynBacT:

JOCTYyNl K y4eOHBIM IIaHaM, paboduM MporpamMmaM TUCIHUIUIMH (MOIyJei), mporpammam
NPaKTUK, ODIIEKTPOHHBIM Yy4YeOHBIM W3JAaHHUSIM W DIIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04HX MporpaMMax JTUCIUIUTHH (MOIyJei ), mporpaMMax MpakTuK;

(hopMupOBaHHE IEKTPOHHOTO TMOPTHOITHO 00YUAIOMIErocs, B TOM YHCIIE COXPAaHEHHE €T0 padoT
U OLIEHOK 32 3TH PalbOTHI.

B caywae peanmuzamuu o00pazoBaTeNbHOM MpOTrpaMMbl C TMPUMEHEHUEM 3JIEKTPOHHOTO
00y4yeHHs, AMCTAaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHOoNorui DMOC nonoaHUTEIBHO 00eceunBaeT:

¢dukcanuio Xoma o0pa3oBaTENBHOTO MpOIecca, PEe3yIbTaTOB MPOMEXYTOUYHOW aTTeCTallud U
pe3yabTaTOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl;

MpOBe/IeHNEe YYeOHBIX 3aHATHHA, NPOIEIYpP OIEHKH pEe3yJIbTaTOB OOYYEHUS, pean3aius
KOTOPBIX  TpEeIycMOTpeHa C TNPUMEHEHUEM  DJEKTPOHHOTO  OOYy4YeHHs, JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH;

B3aMMOJICHCTBHE MEX/ly YH4aCTHUKaMHU 00pa30BaTEeIbHOIO MpoIecca, B TOM YUCIIE CHHXPOHHOE
1 (WJIM) aCHHXPOHHOE B3aMMOJICUCTBHS TIocpeacTBOM ceT "MHTepHet".
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8. OCOBEHHOCTH OPrAHM3AIIMU OBYYEHHUA JIA JiMIO C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[Ipu HeoOxomumocTu paboyas mporpamMma IJUCHUIUIMHBI MOXKET OBbITh aJanTHpOBaHa Ui
obecrieyeHns 00pa30BaTENLHOTO MPOIEcCa MHBAIHMIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBBS, B TOM YHCIIE AJISl TUCTAaHIIMOHHOTO 00yueHus. J{s aToro TpedyeTcs 3asBlI€HUE CTYACHTA
(ero 3aKOHHOTO TPEACTABUTENS) M 3AKIIOUEHHE ICHUXOJIOTO-MEAMKO-TIearorn4ecKoi KOMHUCCHH
(IIMIIK).

B ciydyae HeoOXoaMMOCTH, 00yYArOIIUMCS M3 YHUCIa JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSMU
3M0pOBbs (IO 3asBICHUIO OOyyaromierocs) a Jjs MWHBAIMIOB Takke B COOTBETCTBHUH C
UHIMBUAYAIbHOW TPOTpaMMOil peadWIuTaluu WHBAJIWAA, MOTYT TpPEAJaraThCs CIETyIOIIue
BapHaHThl BOCIPUATUS yueOHOW HMH(OpPMALMKU C YYETOM UX HMHJUBUIYaJbHBIX NCUXO(PU3UYECKUX
0COOEHHOCTEH, B TOM 4HCIE€ C MPUMEHEHHEM DJJCKTPOHHOTO OOy4YeHHMS M JUCTAHIIMOHHBIX
TEXHOJIOTHIl:

- ISl JIAL ¢ HApYLICHUSAMHU 3pEHHs: B MedaTHOU (opMme yBennMueHHBIM mpudTOoM; B Gopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiina (mepeBoa yueOHBIX MaTepHalioB B ayanodopMmar);
B TieuaTHOM ¢opme Ha s3bike bpaiid; WHAMBHIyanbHbIE KOHCYJIBTAMM C IPHUBICYCHUEM
TU(dIOCYpIOTIEPEBOIUNKA; UHANBUAYAIbHbIC 331aHUS U KOHCYJIbTAIIUH.

- U JIUI] C HApYIIEHHMsIMH CIIyXa: B MeYaTHOH (opme; B OpMeE IEKTPOHHOTO JOKYMEHTa;
BUJEOMATEpHaNbl €  CyOTUTpamMH; HHIUBUAYalbHbIE KOHCYJNbTAlUU C  [PHUBJICYCHHEM
CYpZIOTIEPEBOJUMKA; WHANBUIYAIbHBIC 3aJJaHNUS U KOHCYJIbTALINH.

- ISl JIML ¢ HApYIICHUSMU OTMOPHO-IBUTATEIBLHOrO aliapara: B rneyaTHoil 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 3HAHW, YMEHWW, HABBIKOB W YPOBHS C(HOPMHPOBAHHOCTH KOMIIETCHIIUH I10
JTUCITUIUIMHE TPUMEHSIETCS OaUTbHO-PEHTHUHTOBAs CUCTEMa KOHTPOJS M OLEHKH YCIIEBAaeMOCTHU
CTYJICHTOB. B OCHOBY OaJllIbHO-PECHTHHIOBOW CHCTEMBI IOJIOXKEHBI MPUHIUIILI, B COOTBETCTBHH C
KOTOPBIMH (DOPMHPOBAHHWE PEUTHHra CTYACHTA OCYIICCTBISETCS B XOJE TEKYIIEro KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIkana omeHKH pe3yJabTaTOB OCBOCHUS NUCHUIIJIUHDI, C(l)OpMI/IPOBaHHOCTI/I pe3yJabTaToB

o0y4eHust
®opma npoBeeHHs IIxanpl OLIEeHKH YPOBHS
NPOMEXKYTOYHOM c(hopMHPOBAHHOCTH IIIxana oeHKH YPOBHS 0CBOEHHUS JUCHUTINHBI
arTecTalun pe3yJIbTAaTOB 00y4YeHusl
VposueBas mikana | 100 GanpHas 100 5-0amnpHast mkana, uHenuddepenm
OLICHKU nikana, % OanpHas i bepeHIpoBaHHAs poBaHHas
KOMIIETEHIIUI mkana, % OIeHKa/0amI OIIEHKA
JIOIIOPOTOBBIN Huxe 61 Huxe 61 «HEYJIOBIICTBOPHUTEIBHOY / 2 HE 3a4TEHO
TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIETBOPUTEIHHOY / 3 3a4TEHO
Oxzamen
70-85,9 «xopomioy / 4 3a4TEHO
TTOBBIIICHHBIH 86-100 86-100 «OTIUYHOY / 5 3a4TEHO

Ilo umocam mexyweil ycnegaemocmu CmyOeHmy Modxcem Oblmb GblCABIEHA OYEHKA NO
APOMEINCYMOUHOU ammecmayuy 6 COOMEemcmeuu 3a Habpauuvlmu 3a cemecmp oaiiamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, Habpaswum 8 Xxooe mexyujeco KOHmpOoJisi yCnesaemocmu
no oucyunaure om 61 0o 100 6an106 u GbINOIHUSUIUM 6Ce 00sI3ameNbHble 8UObl 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMULL, NO peueHUio npenooasames 6e3 NPOXoHCOeHUs NPOMENHCYMOUHOU ammecmayuu
BLICMABISICNCSL OYEHKA 8 COOMBEMCMBUU CO WKANOU OYEHKU PEe3YTbMAmOo8 0C80CHUsL OUCYUNTUHDL.

Pesynomam o00yuenusa cuumaemcsa c@opmuposanHsim (NOGLIUEHHDLI YPOGEHD), eclu
MeopemuyecKoe Co0epHCanue Kypca 0C80EHO NOJHOCMbIO, NPU YCMHBIX COOeCe008anusx CmyoeHm
ucuepnvigarouje, nocied008amenIbHO, YemKo U N02UYECKU CMPOUHO U3idzaem YYyeOHblll mMamepua,
CB0000HO CHpaABNAemcs ¢ 3a0a4amu, GONPOCAMU U OpYyeUMU BUOAMU 3A0AHUL, MPeOyIOUUX
NpUMeHeHUs 3HAHUU, UCNONb3Yem & omeeme OONOJHUMENbHbIIL Mamepuai, éce npedycmMompeHHble
paboueti  yueOHOU NPOSPAMMOU  3A0AHUsL BbINOJIHEHbL 6 COOMBEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamu, CmyOeHm CHoCOOeH aHAIUUPOBAMb NOJYUEeHHble pe3Vibmambl, Nposasisem
CaMOCMOSAMENbHOCMb NPU BLINOJHEHUU 3A0AHUL, KAYeCmE0 UX 6bINOIHEHUsL OYEHEHO YUCIOM OALI08
om 86 oo 100, ymo coomeemcmayem NOBLIUEHHOM)Y VPOBHIO CHOPMUPOBAHHOCIU DE3YIbMAMO8
00yuenus.

Pesynomam o0yuenusa cuumaemca copmuposannvim (nOpozoewvlit yposeeHs), eciu
meopemuyeckoe co0epicanue Kypca 0C80eHO NOJIHOCMbIO, NPU YCMHbIX c00ece008anuax CmyoeHm
nOCe008aAMeNbHO, YemKO U JI02UYeCKU CMPOUHO u3iazaem Y4eOHblll Mamepuai, Cnpasisemcs
3a0ayamu, 6onpocamu U OpyeuMu GuUOaMU 3A0aHUL, mMpedYIoWUX NPUMEeHeHUs 3HAHUL, 6ce
npeodycmMompenHvle paboueli yueOHOU NpocpaAMMOl 3A0aHUsl BbINOJIHEHbL 8 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPEOO0BAHUAMU, CIYOEHM CHOCODEeH aHANU3UPO8AMb NOLYYEHHbIE Pe3)Ibmamyl,
nposAGIsAem CAMOCMOSMENbHOCIb NPU BbINOIHEHUU 3A0AHUL, KA4eCcmeo UX BbINOJHEHUS OYEHEeHO
yuciom 6annoe om 61 oo 85,9, umo coomeemcmeyem nopocoBOMY YPOSHIO CPHOPMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pezynomam o0yuenus cuumaemcs HecqhopmuposanHviM, eciu cmyoenm npu 6blNOJIHEHUU
3a0anull He OeMOHCHmpUpYyem 3HAHUU Y4eOHO20 Mamepuand, OOnycKaem OWUOKU, HeY8epPeHHO, C
bonbuUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3A0aHUs, He OeMOHCMpUpyem HeoOX0OUMbIX YMeHU,
KAuecmeo 8blNOIHEHHbIX 3A0aAHUL He COOMEEMCMBYem YCMAHOBIeHHbIM MPeb08AHUAM, KA4eCmE0 UX
BbINOTHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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@DopMbI TEKYLIET0 KOHTPOJISI YCIIEeBAEMOCTH
JUISI CTY/IEHTOB 04HOii GOpPMBbI 00yUeHHsI

(I)Oprl TEKYIIEro KOHTPOJIs KomnuectBo KomnyectBo 6amtoB | Makc. BO3M. KOJI-BO
KOHTPOJIBHBIX 3a 1 KOHTp. TOUKy OaIoB
TOYCK
KoHcriekT nekuui 7 2 14
Pemenue 3a1ay Ha MPaKTUYECKUX 3aHATUSX U 7 5 35
JOMAIITHUX 3aJaHui
BrimonaeHue 1abopatopHbix padboT, opopmiieHue 6 7 42
1 3aI[{UTa OTYETOB
Buvinonnenue meopueckux ucciedosamensbekux 1 9 9
pabom, 00K1a008, cmamell, yuacmue 8
KOHGhepeHyusx, KOHKYPCAax, 2panmax
HToro nmo aucuunjinge 100 6ass10B

@DopMBbI TEKYLIEI0 KOHTPOJIA yCIIeBAeMOCTH
JJIS1 CTY€HTOB 3204HO0M opmbl 00yUeHHs

®opMBI TEKYyIEro KOHTPOJIS

KomuectBo

KomnyecTBo 6amioB

Makc. BO3M. KOJI-BO

KOHTPOJIbHBIX 3a | KOHTp. TOUKy 6aioB
TOYCK
BolnosiHeHnEe KOHTPOJIbHOM pabOThI 1 81 81
Brmonaenune nabopatopHsix padot, opopmienne 1 7 7
U 3aI1Ta OTYETOB
Buvinonnenue meopueckux ucciedosamensbexkux 1 12 12
pabom, 0oknaoos, cmametl, yiacmue 8
KOH@hepeHYUusx, KOHKYPCax, SpaHmax
HToro nmo aucuunjange 100 6ass10B

Cucrema OLOCHUBAHUA IIPCACTABJICHA B J3JICKTPOHHOM y‘le6HOM Kypce

http://sdo.tolgas.ru/.

[0 JUCLHUILUINHE

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

KOHTPOJIA YCIIEBAEMOCTHU

8.2.1. TunoBbIe 3aJaHUA K MPAKTHYECKHUM (CEMHUHAPCKUM) 3aHATUIM

8.1.1 Ilnanpl NpoBeIeHUs] MPAKTHYECKUX 3aHATH.
IIpakTyeckoe 3ansaTre Ne 1. OCHOBBI KJIaCCHYECKON MEXaHHKH.

[ToHsiTHE COCTOSHMS B KJIACCUYECKON MEXaHUKE.
CniocoObl ONTUCaHMsI MEXaHHUYECKOTO JBHKECHUS.
3akoH JABHUXXCHUS MaTCpPIaHBHOﬁ TOYKH.
CKOpOCTh M YCKOPEHHE.

Kunemaruka TBEepaoro tena.

o gk whE

Penrenue 3amau.

IIpakTuyeckoe 3ansaTue Ne 2. /luHaMHKa MOCTYNATEJIbHOI0 ABHKEHHUs TBEPAOIo TeJa.

1. [punnun otHocuTeNnbHOCTH [ anumes.

2. 3axoHbl Hpr0TOHA, YpaBHEHHS TBHKCHHUS.
3. Pabora, sHEprHs ¥ UMITYIIbC.

4. 3aKoHBI COXPAHECHHS UMITYJIbCA U DHEPTHUU.
5. Pemenue 3amau.

IpakTnyeckoe 3ansitue Ne 3. /luHaMUKa BpamiaTeJbHOr0 ABUKEHUsI TBEPAOTO TeJjia.

1. VYpaBHEeHHE MOMEHTOB.

2. OCHOBHO 3aKOH IMHAMHKH BPAICHHUS TBEPAOTO Tea BOKPYT HEMOABUKHOM OCH.

3. MowmeHT uHepuu Tena.
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4. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.

5. T'mpockonmueckuit 3¢Pekr.

6. Pemenue 3amau.

IIpakTnyeckoe 3ansitue Ne 4. JjieMeHTHI PeJIATUBUCTCKON MEeXaHUKH.

1. Tlocrynatsl cienanbHON TEOPUU OTHOCUTEIBHOCTH.
2. TIpeobpaszoBanus JlopeHIa, ux cieaCTBUS.
3. OCHOBHOI1 3aKOH PEISATUBUCTCKON JMHAMUKHU.
4. CBs3b MEX]y SHEPruei U UMITYJIbCOM.
5. Pemenue 3agau.
IIpakTuyeckoe 3ansaTue Ne S. MoJiekyasipHas puszuka. MoJieky/JIsipHO-KHHETHYECKAs Teopusl.
1. Cratuctuueckas pu3MKa U TEPMOJANHAMHKA.
2. OCHOBHBIEC ypaBHEHHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPHH UACATHHOTO rasa.
3. CpenHss KMHETHYECKAs SHEPTHs TEIUIOBOTO ABMKEHHS MOJICKYJI, €€ CBSI3b C a0COIIOTHOM
TeMIIEpPaTypoOHu.
4. Kiaccuueckas ctaTHCTHKA, pacnpeaenenns Makcsesuia U bosibimana.
5. Kuneruueckue siBneHus.
6. Pemenue 3amau.
IIpakTuyeckoe 3anaTue Ne 6. Tepmoaunamuka.
1. Tepmoamaamuveckue GyHKIIMUA COCTOSHUSI.
2. BHytpenHss sHeprus, paboTa UeaabHOIo ra3a, KOJIMYECTBO TETJIOTHI.
3. Tpu Hauana TepMOJUHAMUKH.
4. DuHTponwus.
5. KonzaeHncupoBaHHOE COCTOsIHME, arperaTHble COCTOSIHUSA BeIlecTBa U (pa30BbIe MPEBPALLCHHUS.
6. Pemenue 3amau.
IIpakTuyeckoe 3ansiTHe Ne 7. JJIeKTPUYECTBO U MATHETU3M. JJIEKTPOCTATHKA B BAKyyMe U
BellecTBe.
1. Dnektpuueckoe nose.
2. HanpshKeHHOCTD M MOTEHIIUAI DIIEKTPUYECKOTO TIOJISL.
3. CBs3b MEXIY HANPSHKEHHOCTHIO M MTOTEHITHATIOM.
4. JIMPNEeKTPUKH.
5. Teopema Octporpazackoro-I'aycca.
6. IIpoBOIHUKH B 3JEKTPOCTATHUECKOM MOJIE.
7. DIEeKTPOEMKOCTb POBOJIHUKOB.
8. KonneHncaropsl.
9. DHeprus 3MEKTPUIECKOTO TOJIS.
7. Pemenue 3amau.
IIpakTyeckoe 3ansaTHe Ne 8. IIoCTOAHHBIN JIEKTPUYECKHI TOK.
1. 3akoHBI HOCTOSHHOTO TOKA.
PaboTa 1 MOLTHOCTH MMOCTOSIHHOTO TOKA.
3. TlpaBuna Kupxroda.
4. TlpeBpallieHus SHEPTUU B JIEKTPUUECKUX IETISIX.
5. Knaccuueckas 3n1eKTpoHHAs TEOPUS AJIEKTPOINPOBOJHOCTH METAIIIOB.
6. SIBrneHHE CBEPXIPOBOIMMOCTH.
7. DIeKTpUYeCKUil TOK B BaKyyMe, ra3ax U KUIKOCTSIX.
8. Pemenue 3amau.
IIpakTu4yeckoe 3ansaTre Ne 9. MarHuToCTaTHKA B BAKYYME M BellleCTBe.
1. CpolicTBa MATHUTHOTO TIOJISI 1 €70 XapaKTEPUCTUKH.
2. Cuna Awmrmepa.
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Cuua Jlopenua.

3axoH buo-Casapa-Jlamaca.

IToTok ¥ HUPKYIALUKS BEKTOPA MArHUTHOM MHIYKIIUU.

3aKO0H IIOJIHOT'O TOKa.

JBr>kKeHure 3apsiyKEHHBIX YaCTHI B JICKTPUYECKOM U MAarHUTHOM IOJISIX.
DJIEKTPOHHAs TEOPHUsI MarHETU3Ma.

JlnamarHeTuKu U napaMarHeTUKH.

10. deppomarneTukm.

O N ko

11. Pemenue 3agauy.

3 cemectp
IpakTuyeckoe 3ansaTue Ne 10. D1eKTPpOMATHUTHAS WHIYKIHS.
1. 3aKoH 3JEKTPOMArHUTHOW MHIYKIUH.

3aKOH AIEKTPOMArHUTHOW WHYKITHH.
WHAYKTUBHOCTH KOHTYpPA, HHAYKTUBHOCTh KaTYIIKH.
B3auMHas HHIyKIHS.

DHeprusi MarHuTHOTO TIOJIA.

6. Pemenue 3amau.

IIpakTuyeckoe 3ansaTHe Ne 11. JiiekTpoMardHuTHoe noJie. YpapHenust MakcseJuia.
1. BuxpeBoe ai1eKTpUyecKoe Moe.

a b~ wn

Toxk cMemeHus.

VYpaBHeHnus MakcBeiuia B MHTETpajabHON dopme.
DneMeHThl BEKTOPHOTO aHanu3a. b

VYpaBuenus MakcBemia B iuddepeHnaibsHou popMme.
6. Pemenue 3amau.

abrwd

IIpakTyeckoe 3ansaTue Ne 12. @uzuka Koaed0aHUi U BOJIH.
1. T'apmoHHueckue KosebOaHUs.

AMITIUTY/Q, 4acTOTa, MEpHOJ U (a3za TapMOHUYECKUX KOJIEeOaHUH.
JuddepennnansHoe ypaBHEHHE TAPMOHUYECKUX KOJIEOAHU.
I"'apMOHMYECKUI U AaHTAPMOHUYECKUN OCLUIUIATOP.

ok~ wn

[TpyXMHHBIA MasTHUK, MaTEMaTHYECKUA MasTHUK, (PU3UUYECKUH MAasSTHHUK, KoJieOaTeIbHBIN
KOHTYD.

6. CroxeHre TapMOHUYECKHUX KOJICOaHMIA.

7. Pemenue 3amau.

IpakTnyeckoe 3ansaTue Ne 13. 3aryxaroume kojiedanus.
1. duddepenunansHoe ypaBHEHHE 3aTyXalOUMX KOJIeOaHUM, €ro pelieHue.

2. KBasucranmoHapHbIC TOKH.
3. llens mepemMeHHOTO TOKA.
4. ABTOKOJEOAHUSI.

5. Pemenue 3amau.

IIpakTuyeckoe 3ansaTue Ne 14. BosiHOBBIE IpoLecChl.
1. Onucanue MIOCKUX 3BYKOBBIX U 3JIEKTPOMArHUTHBIX BOJIH.

OHepreTU4ecKrne XapakTEPUCTUKN BOJIH.
BekrTop YMoBa-IloliTuHra.

BonHoBo€E ypaBHEHHE.

WuTepdepeHIiyst BOJIH, CTOSIYME BOJIHBI.
Judpakius BOJH.

[Tpuniun ['rolirenca-dpenens.

N o Ok w

Pemenue 3amau
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IpakTnyeckoe 3ausitue Ne 15. BosiHoBasi onTuka.
1. DnexkTpomarHuTHas MpUpoja CBeTa.

Wutepdepennus ceeta.

KorepeHTHOCTB.

Judpakmus ceera.

Meton 30H @peHens.

Judpakuus Opaynrodepa ot menu 1 1uppakiiuOHHON PEIIETKH.
Judpakuust peHTTeHOBCKUX JTy4deil Ha MPOCTPAHCTBEHHOM pelleTKe.
[TpuaIMT roIOTrpadum.

©ooN kDN

. DneMmeHThl Dypbe-ONTHKH.
10. Ionspuzanus cera.
11. Pemenue 3amaq

IIpakTyeckoe 3ansaTue Ne 16. KBantoBas Teopus.
1. TemnoBoe uznyueHue.

CrexTp uznydeHus abCOIOTHO YEPHOTO Tea.

KBanroBas runoresa u ¢popmyna [lnanka. @oToHBL.

Bremanit potordh ekt u ero 3aKoHsbI.

JlaBreHue cBera.

A dexr Komnrona.

EMMHCTBO KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JICKTPOMArHUTHOTO M3TYICHHSI.
KopryckyisipHO-BOTHOBOH Ayaiu3M.

©ooN RN

CooTHolIeHUE HEOMPCACICHHOCTH U IPUINHHOCTD.

[EEN
o

. I'mnoresa ne bpoits.

[EEN
[EEN

. OneITHOE MMOATBCPKACHUC T'MITIOTC3hI.

[EEN
N

. CooTHoeHue HeonpeaeneHHocrel [ eitzenOepra.
13. Pemienue 3amau

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

AToM Bogopoa.

CnuH 251eKTpoHa.

ITpunuun 3anpera [aynu.

Knaccugukarus KBaHTOBBIX COCTOSTHHIM aTOMOB U MOJIEKYJ, KBAHTOBBIE YUCIIA.
ATOMHBIE 1 MOJIEKYJISIPHBIE CIIEKTPbI U3TYy4ECHHUS.

XapaKkTepuCcTUYECKOE U3ITyUYECHHE.

BrIHYyX/1€HHOE H3IIy4eHHE.

©ooN RN

VYceunenne 3JIEKTPOMarHUTHOTO MOJS B CPElEe C OTPULIATEIBHBIMU MOTEPSMH, "'HHBEPCHS"
KBAHTOBBIX COCTOSIHUI B BEI[ECTBE.

10. INpuniun paboTkl Ja3epoB.

11. Xumuueckast CBA3b.

12. Tlepuoauueckas cucrema 3J1€MEHTOB.

13. Pemrenne 3amau

IpakTuyeckoe 3ansaTue Ne 18. Sinepuas gusuka.
1. ArtomHoe sapo.

CtpoeHue aTOMHOTO s1/1pa, €ro XapaKTePUCTUKHU.
DHeprusi CB3M Aapa, yAelbHAasi SHEPTUs CBA3U SApa.
3aKoH paJInOaKTUBHOTO pacraja.

SAnepHbie peakuum.

[lenmHas peakius neaeHuUs.

o gk~ W
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7. SnepHblii peakTop.

8. SlnepHas sHepreTHKa.

9. TepMosepHBIA CHHTE3.

10. Knaccudukanus 31eMEHTaPHBIX YaCTHII.

11. CoBpeMeHHAst TEOPHSI CTPOCHHUS DIIEMEHTAPHBIX YaCTHII.
12. CoBpemenHas pusnyeckas KapTHHA MUPA.

13. Pemenue 3amauq.

HpI/IMepHHe 3a1a4y AJIs1 peIICHMA Ha IMPAKTUYCCKUX 3aHATHAX

2 cemecTp

1. ABTroMOOMIb HaYajd JABMKCHHE IO MPSIMOMY IIOCCE CO CKOpOCThIO Vi = 50 xm/4. Uepes
BpeMs At = 0,5 4 B TOM K€ HaNpaBJICHUU BBIIIEI JPYTrOol aBTOMOOMIIb CO CKOPOCThIO Vo = 70 Km/4.
Omnpenenure, yepe3 kakoe Bpems fy BTOpoil aBTOMOOWIIb JOTOHHUT NEPBBIA U KaKOE PACCTOSIHHE Sp
IPOUIET 10 STOTO.

2. Ilepseie 200 KM TyTH MO MPSIMOMY IIOCCE aBTOMOOWIIb JIBUTAJICS CO CKOPOCTBHIO Vi = 60
KM/4, a octaBmuecs 100 km — co ckopocTbio Vo = 70 km/4. Onpenenute CpeaHIo CKOpOCTh <V>
aBTOMOOWJIS HA BCEM MYTH.

3. Tonkwmii crepxenb JMHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnsbiii 3apsin ¢ =0,1 MxKir.

Onpenenuts HAMPSHKEHHOCTh E 3IIEKTPUYECKOro MOJIsl, CO3/1aBaeMOr0 paclpeaeiICHHBIM 3apsaoM B
TouKe A, JIexaIeil Ha OCH CTEep KHS Ha paccTossHUU a =20 CM OT €ro KOoHIIa

4. Ilo TOHKOMY MOJYKOJbIY paauyca R= 10 cM paBHOMEPHO paclpesesieH 3aps]l C JUHEHHON
wiotHOocThIO P = 1 MkKi/mM. Onpenenuts HanpspkKeHHOCTh E 3JeKTpUUYecKoro moiis, Co31aBaeMoro

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

3 cemectp

1. Ha mens HOpMaNbHO MajaeT MapajuleibHbIM MYy4OK MOHOXpOMAaTH4ecKoro cera. /limHa
BOJIHBI TAJAIONIETO CBETa YKJIAIbIBaeTCS B IUpHHE Imenu § pa3. KakoBa mmpuHa HYJIEBOTO
MakcUMyMa B JU(PPaKIMOHHON KapTHHE, IPOSHUPYEeMON JTMH30M Ha SKPaH, OTCTOSALIMNA OT JIMH3bI HA
paccrosiaue | = 1 m?

2. Ha Henpo3payHylo MJIACTUHKY C Y3KOH ILIENbI0 HOPMAJIBHO MaJaeT MOHOXPOMAaTHYECKUN
CBET. YTOJI OTKJIOHEHHUSI JIydeil, COOTBETCTBYIOIIMI BTOPOM CBETION AUPPAKIIMOHHOMN TOJIOCE, PaBEH
1° . CKOJILKMM JUTMHAM BOJIH MAJIAFOIIEr0 CBETA PABHA IIMPUHA IENTH?

3. Ha paccrostHuu 2 M OT TOYEYHOTO MOHOXPOMATHYECKOTr0 MCTOuHHKa cBeTa (A =5- 10”7 M)
HaxoauTcs 3kpaH. [locepenHe MeXIy NCTOYHUKOM M DKPaHOM PAcCIIONIO’KEHa HETpo3padHas rupMa
¢ orBepcTueM paguycoMm 1 mm. [lupmy nepememarot k 3kpany Ha paccrosHue 0,75 M. Ckonbko pa3s
IpY €e MepeMenIeHnr OyAeT HaOIoIaThCsl TEMHOE ISTHO B IEHTPE NU(PPAKIMOHHON KapTUHBI Ha
’KpaHe?

B Xome mTOATOTOBKM K MPOMEKYTOYHOW AaTTECTallMU OOYYaIOIIMMCS TPEAOCTaABISETCS
BO3MOXHOCTh MPOMTH TECT CaMONpPOBEPKU. TecT A CaMOIPOBEPKH MO TUCIHMIUIMHE pa3MeIleH B
OUOC ynusepcuteta http://sdo.tolgas.ru/ B cBO60IHOM /JIs1 CTYIEHTOB JIOCTYIIE.

8.2.2. TunoBble 3a1aHUA 1JIs1 JJA00PATOPHBIX PadoT

2 cemecTp
JlabopaTopnasi paGora Ne 1. «Onpenenenne Macchl TeJia NIPABHJIBLHOM reOMeTPHYECKOM
¢popmbI»
Pabouee 3ananne
1. Onpenenenne Macchl Tea MyTeM pacuera mo Ghopmyie.
2.J1ns1 BBIOJTHEHUS pabovero 3aJaHus MOMYYUTh y MPEroiaBaTels Hiu JabopaHTa Telo
IPaBUIbHOI reOMeTpru4ecKoil (OPMBI, IITAHTE€HIUPKYIb U MUKPOMETD.
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3. [lanee, B kauecTBe mMpuUMeEpPa, JAETCs MOAPOOHOE ONMCAHUE JEHCTBUN TPUMEHUTEIBHO K TSIy
UIHHIPAYECKON (POPMBI.
4. CTyzieHT BBINOJHSET 33/1aHue JJIs BBIAAHHOTO TeJla 10 MPUBEACHHOMY IIPUMEpY.

JlaGopatopHas pabota Ne 2. «OnpeneneHne yCKOpeHUs: CBOOOAHOI0 MaJeHUs C IOMOLIbIO
MaTeMaTHYECKOT0 MasiTHIKA
Pabouee 3aganue

1. ITogBecuTh CTaNBbHOW IIAPUK HA HUTH, MCIONB3Ys INTATUB, W M3MEPHUTH paccTosiHue | or
TOYKH IOJ[BECA 10 LIEHTpa IIapuka. Pe3ynaprar m3MepeHus U abCOMOTHYIO omuOKy Al mamepenus
3amnucarh B TaOIUILy.

2. OTKJIOHUTH HHUTb OT BEPTUKAJIM Ha HEOOJNBUION Yrol M OTIYCTUTh ILAPHUK.
MareMaTHuecKuii MassTHUK HAUYHET COBEPIIATh TApMOHUYECKHE KOJIeOaHMsI.

3. B MOMEHT MakCHUMaJIbHOTO OTKJIOHEHHUS IIApHUKa OT IOJIOKEHMs PaBHOBECHs 3allyCTUTh
CEKYHJIOMEp M OCTAaHOBUTH CEKYHJIOMEpP B MOMEHT, kKorja mapuk coBepmmt N =30 konebGaHuid.
N3mepenHoe BpeMs t 1 abconoTHY0 omKOKy At 3anucarh B TaOIHULLy.

4. Vicionb3yst GOpMYIIBI, paCCUUTATh BEIMYUHY § U aOCOIIOTHYIO OMIHOKY AQ.

JlabopaTopHas padora Ne 3. «M3y4yeHne 0CHOBHOI'O 3aKOHA JUHAMMKH BPalllaTeJIbHOTO
JIBUKEHUSI TBEP/OTO TeJIa
PaGouee 3aganue

1. UccnenoBats 3aBucumocts £(M;) Ha maboparoprom crerne «MastHuk OGepOekay.

2. V3MepuTh MITAaHTEHIIUPKYJIEM PaJNyC IKUBA I MAsITHUKA U BEPTUKAIBHOW JTHHEHKOM
BBICOTY N HAYaJILHOTO MOJIOKEHMSI TUPH. 3HAUCHHS BEJIMYMH 3aHECTH B Tabuiy 1.

3. [ToaBecuTh Ha HUTH THUPIO Maccoii M ( mpojenath I MATH 3HAYCHHH Macchl M

FI/IpI/I)., OTIIYCTUTBH €€, OAHOBPECMCHHO BKJIIOYUTL CCKYHJIOMCP M BBIKIIIOYHUTHL €0 B MOMCHT YyJapa
THPHU O ITOBEPXHOCTb OCHOBAHUS YCTAHOBKHU. H3MepeHHoe 3HAaUYCHHUC BPCMCHU t 3aHecTHu B Ta6J'II/II_Iy 1.

4. JIJsl Ka)KI0T0 3HAUYEHHsI MAcChl 711 PACCUMTATh YIJIOBOE YCKOpEHHE & 1o (opmyre (4),
MoMeHT Mt 1o popmye (6).
5. IToctpouts rpadux 3aBucumoctu (M) .

Jladoparopnasi padora Ne 4. «Onpenesienue k03¢ PuIiHeHTa BA3KOCTH KHIKOCTH

Pabouee 3ananne

1. V3y4nTh ABWKEHHE TEIN B )KUIKOCTSX, U IIPUPOITY CHIJI BHYTPEHHETO TPEHHUS.

2. N3meputh K03(UIMEHT BA3KOCTH XKUAKOCTH 1o MeToay CTokca Ha 1a00paTOPHOM CTEHJE.

3. Usmeputs nuametp d mapuka MUKPOMETPOM, PACCTOSIHUE S MEXKIY METKAMH M U 1 .

4. Bbpocas mapuk B TpYOKY C XHJIKOCTbIO, BKJIIOUHUTh CEKYHJIOMEP B MOMEHT IMPOXOXKJIECHHS
METKH 7 W BBIKJIIIOYUTh B MOMEHT NPOXOXKIECHUS METKU 71 (BU3YaJbHO).

5. U3mepenHoe Bpemsi t 1 AuaMeTp MAapUKOB (T.€. ¢ MATHIO IIapUKaMK) 3aHECTH B TaOIuIy 1.

6. BberamcmmTh Ko3QUITHEHT BHYTPEHHETO TPEHHS [ TS KOKIOTo maprka 1o hopmyie (6).

JladopaTopnasi padora Ne 5. «MccienoBanue 3JeKTPOCTATHYECKHUX MOJIeH MeTO10M
aHAJIOr0BOM MOJeJ I

PabGouee 3ananue

1.PaGoTa BBIMOJHAETCS Ha KOMITBIOTEPHOW AaHAJOTOBOW MOJENH MO cxeme |, B KOTOpoit
TOYKAMH CETKHU COCAMHCHBI COITPOTUBIICHUAMM.

2. Ha kaxnpiii y3en CETKM NOJBECTH KypCOp MBIIIKM B BUJIE «IIPULIETBHOTO KPECTUKAR,
COBMECTHB €r0 C MEPEKPECTHEM CETKH, YTOOBI OH CTaj OeJoro mBeTa W HaXaTh JICBOW KIIABHIIICH
MBIIIIKH, TOJIBKO MPU HAXKATHH HA BCE Y3JIOBBIE TOUYKH CETKH, KaK IMOKA3aHO HA PUCYHKE HUXKE,

3. anee Oyzmet maHo mporpaMMoi 1o0po Ha JajdbHEHIITNE BaIlld ICUCTBUS «TaHHbBIE TIPHHSITH.

4. Jlanee cneayer KOMaH/Ia «HAXXaTh Ha KJIABMILNY «IKBUIOTEHIIMAIbHBIC JIMHUNY», €€ HYKHO
HaXXUMaTb MHOT'OKpPAaTHO, 6y21€T BBIPUCOBBIBATHECA KaPTHHA OKBUIIOTCHIIUAJTbHBIX JIMHAH.

5. Korzma 3akoHuWTe, MOCTYNUT KOMAaHJa HAXXMUTE Ha KJIABUINY «CHJIOBBIE JIMHUW

MHOTOKpaTHO OyJIeT pUcOBaTh CTPYKTYPY CHUJIOBBIX JIUHUI B UTOTE MONYYUTCS KapTHHA HA PUCYHKE
1.
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JlabopaTopnasi pa6ora Ne 6. «HMcciieqoBanue 3aBUCHMOCTH MOIIIHOCTH U K03 duumneHTa
MOJIe3HOT0 1eCTBUS MCTOYHMKA TOKA OT HATPY3KH»

3.

Pa0ouee 3aganue
1.
2.

Cobparth cxemy, peICcTaBIECHHYIO Ha puc. 4.

ITpy BBIKIIOYEHHOM Kirode K, BKIIOYHTH KIHOY K|, IPU 3TOM IIOKa3aHUSA BOJIBTMETPA
Oynyt 6nu3ku K BennuuHe DJ[C ucroynuka. 3anucarh oKa3aHus BOJIbTMETPA.

3aMKHYTh K04 K,. M3MeHSAs CONPOTUBICHHME HArpy3KM H3MEPHTb CHIY TOKa U
HANpPSDKEHUST HAa Harpys3ke, pe3yJbTaThl HU3MEPEHHs] IMPOU3BECTH HE MEHbIE, 4YeM JUIs
JIeCATH 3HAYCHUH CHJIbl TOKA B LEMHU, MEPEKPHIBAIOIIUX BECh JUAINA30H BO3MOXKHBIX
3HAYCHHUM TOKA. Pe3ynbTaThl H3MepeHuid 3aHeCTH B Ta0IuILy 1.

3 cemecTp

Jladoparopnasi padora Ne /. «McciienoBanne HAaMarHu4uBaHusi GeppoMarHeTUKOB C
MOMOIILI0 ocumLIorpadga»

1.

PaGouee 3aganne

HaGmromaTe mermo rucTepe3uca (peppuMarHUTHOTO KOJIblia JIa0OpaTOPHOrO MakeTa Ha
dKpaHe ocruiorpada.

K rHe3gam maHenm "Bxoa" MakeTa MOIKIIOYHMTH BbIxoa reHeparopa "0-30" (50 I'm).
[Toxxr0UnTh K cXeMe octrniorpad.

VYBenuurBasg amIUIMTyly BBIXOAHOIO HAMpsDKEHHs TeHepaTopa U, TakKuM o0pas3oM,
aMILUTATYly TIEPEMEHHOT0 TOKa B 00MOTKe L1, MakeTa HaOII0qaTh HA SKpaHe ocIuiuiorpada
METJII0 TUCTEPE3HCa.

YCTaHOBHTH Ha JKpaHe ociuuiorpada MeTiro TUcTepe3uca, ONHM3KYI K MpeneiabHOU.
3apucoBarth HaOMIOAAEMYIO METII0 THCTEPE3UCa, MCIONb3ysd MAacIITaOMPOBAHHYIO CETKY
ocmmutorpada.

Onpenenuth MarHuTHBIE TMapameTpsl ¢GeppuToBOro oOpasma (Topouaa) Mo TMeTie
rucrepesuca. [ HabmrogaeMol metiu 3anucarh BenuauHbl oTpe3koB OHc, OHs, OBocr,
OBs (cwm. puc.1).

Boruucutes H., Boem, Bs Hs , ucnonb3ys ¢opmynsl 8-11, HeoOXoaumbple mMapameTpbl
yKa3aHbl Ha MaKeTe.

CHATH KPUBYIO HA4YaIFHOTO HaMarHWYMBaHUS 00pa3iia Mpu OCHIUIOrpaUpPOBAHUH TICTEITh
rucrepesrca. Pa3smMarHuTuTh o0pasell, T.e. yMEHBIIUThH BBIXOJHOE HAMpPsHKEHUE TeHepaTopa
70 HYJIs, TIPH ATOM IETJIsl TUCTEpe3rca Ha dKpaHe ocIniorpada MpeBpaTUTCS MOYTH B
TOYKy, cooTBeTcTBywIIyl0o H~ O u B~ O. Jlanee cineayeT yBeIWYMBATh aMILTUTYIy
MEPEeMEHHOTO  HANpPsDKCHUS HEOONBITUMH  CTYNEHSMH W JUIS  KaXAOH W3 HHX
peructpupoBaTh BenuuuHbl OTpe3koB OX u OY. DTH OTpe3ku COOTBETCTBYIOT HeE
MpeIeIbHON MeTiIe THCTEPE3UCa, a YaCTHBIM TETIISAM U HECYT MH(POPMAITHIO O 3aBUCUMOCTH
B=f (H). Pe3yabpTaThl U3MEpEHHIA 3aHECTH B TAOJIHILY.

JlaGopaTopHas padora Ne 8. «Cii0:keHHe TapMOHMYECKUX KOJIeOaAHHI ¢ TOMOLILIO

ocumsiorpaga»

Pa0ouee 3aganue

1. C nomomplo ocuwuiorpadga MOJYyYUTh OCHWUIOIPAMMY TapMOHMYECKUX KoJeOaHMH,

2.

ONPEACIUTH TapaMETPbl CUHYCOUJAIBHOIO CUTHAJIA.
HccnenoBath CnoXKeHHWE B3aMMHO TApPAUICNIbHBIX M B3aUMHO  TEPIEHAUKYISPHBIX
KoJeOaHu.

Hayunthcsi m3MepsaTh pa3HOCTh (pa3 TapMOHHMUYECKHX KOJIEOAaHWN OJWHAKOBOW YacCTOTHI
METOJIOM CJIOXKEHHUS KojebaHuii; HabmogaTh U aHamu3upoBaTh GuUrypsl Jluccaxy
OTIPEIEIATH TT0 HUM YaCcTOTY HEU3BECTHOTO KOJICOaHUSI.

JlabopaTopHas padora Ne 9. «M3yuenue uHTepdepeHINU CBETA)
PaGouee 3aganue
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=

BxirounTh ONTHYECKUI KBAHTOBBIA T'€HEPATOP Jiazep.

2. TlpomycTuTh H3Iy4YCHHE JIa3epa HYepe3 PACCEHBAIOIIYIO JIMH3Y H MepeMmemnias BIOJIb
cBeroBoro mydka cuctemy N mms HaGmrogeHust kojer, HeroToHa, 1OOUTHCS XOPOIIETo
OCBEIICHUS TOBEPXHOCTH Tu1acTUHBI N.

3. TlepenBuras 3kpad 3, TOOUTHCA HaWIydIlIeld BUIUMOCTH Koser HeroToHa Ha 3kpaHe O.
W3mepuTh BETMYUHBI ¢ U 6 | BHECTU JAHHBIC B TAOIHIY U3MEPCHHIA.

4. C momompto koopauHatHor cetkn OX um OY, Ha skpaHe, u3MeputTh nuametrp Dy u

auameTp Dy TemHoro xonbua ¢ HomepoM M 1o ocam OX u OY u paccuurars cpeHuit

auametp. Auamerpbl Dy 1 Dy M3MepsATh 10 TOUKaM, JI€KaAIUM Ha CepeIUHE TOILIMHBI

KOJIbLIa JUIsl TpeX nepBbIX Konel HeioTona. Pe3ynbTaThl 3aHecT B Tabnuity 1.

JlaGopatopnas padora Ne 10. «A3yuenune nudpaxuuu cBeTar»

Padouee 3aganue

1. HW3yuuth 1udpakurOHHYIO KQpPTUHY OT IIEJIU U HUTH.

2. BxutounTtsb GJI0K NUTaHUS J1a3epa U yOeUThCs B HAJIMYUU ITy4Ka Ha BBIXOJIE.

3. YCTaHOBUTH peilTep C pa3IBMKHON IIENBIO M TONYYUTh Ha dKpaHe AU(PaKIHOHHYIO
KapTuHy. M3ydnTh XapakTep H3MEHEHUs AU(PaKIMOHHONW KapTHUHBI MPU HW3MEHEHUU
LIUPYHBI IEH.

4. CoBMECTMTb HOJIb IIKaJbl Ha 3KpaHE C CEpPeAMHOM LEHTPAJbHOIO MaKCUMyMa
TU(GPAKIUOHHON KapTUHBI U U3MEPUTH KOOPAMHATHI Xy MIPaBbIX U JIEBBIX MAaKCUMYMOB 1,
2, 3 nopsaakos. i1 MakcCuMyMa Ka)0ro MOPsAKa ONPENEIUTh CPEJHEE 3HAUCHUE X =
(X« npas. T X nes.)/2, N3MEPUTH paccTossHUE ! OT LIENH JI0 3KpaHa. JlaHHbBIE 3aHECTH B
Tabnuny 1.

JlabopaTtopnass padora Ne 11. «MccienoBanue COOTHOLIEHHMSI HeolpeeieHHOCTeH
Ieiizendepra».
Pa0ouee 3aganue

1. TlpoBeputh cooTHOLIEHUS HeonpeaeneHHocTe ['eizendepra st POTOHOB.

2. Bxuintounth GJIOK MHUTaHUS Jlazepa U yOeIUThCs B HAIMYMM MydKa Ha BbIXOJIE. Y CTAHOBUTH
peiiTep co IIeNbl0 Ha ONTHYECKYI0 CKaMbl0 M MOJYYUTh Ha BSKpaHe IUPPAKIUOHHYIO
KapTuHy. M3yuuTh xapakrep HU3MeHEHHMA AU(PPAKIUOHHOW KapTUHBI NPU H3MEHEHUH
LIUPYHBI IIEH.

3. Jlns qaHHOM MIMPHHEI eI U3MEPUTH paccTosHue | OT menu 10 SkpaHa U KOOPAUHATHL Xy
U Xz MUHUMYMOB II€PBOTO MOpSJKa CIpaBa U CJ€Ba OTHOCUTENBHO IIEHTPAIbHOIO
MaKCHUMyMa M ONpPEACIUTh CPeIHEE 3HAUEHUE KOOPAMHAThl MUHMMYMa IIEPBOTrO MOpPsSAKa
Xmin = (Xup + Xyes)/2. Pe3ynpraTsl H3MepeHUid, 3HaUCHUE MIUPHHBI 6 IEIN U JUTHHBI BOJIHEI
A GOTOHOB J1a3epPHOTO U3ITyYSHMS 3anucaTh B Tadaumy 1.

4. TloBropuTh H3MEpEHHUs IS 5 3HAYEHUN HMpUHBI 6 1ienu. Pe3ynbTarsl n3MepeHuit
3amucarh B Tabnuiy 1.

5. Tlo dopmyne (3) paccunTaTh 3HAYCHUS BEIMYMUHBI A JUIsI Pa3TUYHBIX 3HAYCHUH IUPUHBI
eI, HalWTH cpeaHee 3HayeHue A.p, abComoTHyr0 ommOKy AAg, MeTonoM cpeaHeil
abcomoTHON omMOKU. IHCTpyMeHTanbHBIMU OLIMOKAaMU MPSMBIX U3MEPEHHI TpeHeOpeyb.

6. CpaBHUTPH NOJyd4EeHHOE 3HAYEHHE BEIWYHMHBI A ¢ TOCTOsSHHOM [Inanka 7, yOenuBIIUCH B
MPaBUIBLHOCTH COOTHOIIEHUS HeonpeaeaeHHoctel [ eitsendepra 11 GoToHOB.

JlaGopaTtopnas paGora 12. «McciaenoBanue CBOICTB M3Jy4YeHUS] ONTHYECKOIO
KBAaHTOBOI'0 FeHepaTopa

Pabouee 3ananne

1. Onpenenenre pacXoAUMOCTH JIA3€PHOTO MyYKa.

1.2. BxirounTh 070K MUTAHUSA Jlazepa U YOeTUThCS B HAIMYMU U3TYUYEeHUS Ha BBIXOJIE.

1.3. PacmonoxuTh dKpaH D TEPHEHIUKYISIPHO K OCH My4YKa B TMOJOXKEHWH | W HM3MEpHUThH
muamerp dp. PazpaboraTh MeTOIUKY H3MEPEHUS TUaMETpa.

1.3. IlepenBuHyTh 5KpaH Ha paccrosHne L u u3Mmepurs amamerp myuka d; B HOBOM
MOJIO’KeHUU. JlaHHbIe 3amucath B TaOIUILy 1.
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1.4. Yron pacxoXIeHUs JIa3€pPHOTO MyYKa BBIYMCIUTH B paauaHax mo Qopmyne 2. OUeHUTH
omuoKy Aa.

1.5. PaccunraTh npeaenbHO JOCTHKUMBIA MUHUMAJIBHBIN YroJl pacXoKJIeHHs, 00yCIOBICHHBIH
audpaknyeil Ha BBIXOJHOM OTBEPCTHH Jiasepa, 1o cieaymomei gopmyneon, ~ A/ D , rne D -
JMaMETP BBIXOJHOI'O OTBEPCTHS Ja3epa; A - JUIMHA BOJIHbI U3IydeHHs. OLeHUTb OMHUOKY  Adyyp.

1.6. CpaBHUTH MOIY4YEHHbIE 3HAYEHUS yIila PEAJIbHOTO PACXOKIEHUS a+Ao  Ja3epHOro Iydka
C TEOPETHYECKUM IIPEIEIIOM Oyp £ Al , CAENATH BBIBOJ.

2. OnpenienieHye JUIMHBI BOJIHBI Ja3€PHOT0 U3TyUYCHHUS.

2.1. YcTaHOBUTH Nepe]] BBIXOJHBIM OTBEPCTHEM Jia3epa peiTep ¢ MuppakIMOHHON permeTkoi /]
C U3BECTHBIM NeproaoM d ¥ MOJYYUTh Ha FKpaHe D MU(PAKIIMOHHYIO KapTHHY.

2.2. llpoaenare HEOOXOAMMBIEC U3MEPEHHUS B COOTBETCTBUU ¢ (GOopMyIoii (4), TaHHBIC 3aHECUTE
B Ta0HIy 2.

2.3. Paccuurats 3Hauenue A mo ¢opmyse (4) ¥ OleHUTH OIMOKY AA.

3. Onpenenenue CTENEHH MOJIIPU3ALNY JIA3EPHOTO H3ITyUSHHS.

3.1. Ha onTuyeckoil ckamMbe B MOJIO)KEHMH | yCTaHOBUTH peiltep ¢ mosspuzatropoMm II, B
noJjoxeHnu 2 — otodsiemMenT. DOTOAIEMEHT MOIKIIOUYUTH K BOJIBTMETPY.

3.2. Bpamas mnonspuzatop, HaOM0AaTh 3a M3MEHEHHEM IOoKa3aHUi BoJbTMETpa. BriOpath
JMana3oH BOJbTMETPA, HA KOTOPOM MAaKCHUMAaJIbHOE OTKJIOHEHHE CTPEJIKU MpHOOpa MPOUCXOIUT, O
BO3MO>XHOCTH, Ha BCIO IIKaIy mpudopa.

3.3. Bpamas nonsipusatrop, MoJiyduTh MaKCUMalbHYIO MHTEHCHUBHOCTH JAa3€pHOIO Iyyka Ha
BBIXOJI€ TIOJISIPU3ATOPa U U3MEPUTH COOTBETCTBYIOIIEE HAMPSKEHHE Umay , MOTYIUTh MUHUMAIBHYIO
MHTEHCUBHOCTb JIA3EPHOr0 My4YKa U U3MEPUTH COOTBETCTBYIOIIEE HanpskeHue Umin .

3.4. TloBTOpUTH U3MEpPEHUS, ONMUCAHHBIE B MYHKTE 3, HECKOJBKO pa3. Pe3ynbpTaThl nu3MepeHuii
3aHECTH B TaOIUILy 3.

3.5. Ucnonb3ysa hopmyisl (5) u (6), paccuuTarh CTENEHb NOMSpU3AUH P Ta3epHOro U3Ty4eHUs
1 a0COIOTHYIO OMUOKY AP, CAeNaTh BBIBOIBL.

8.2.3. TunoBsble 3aJaHus 1/l KOHTPOJIbHOI padoThI 1J1s1 3204HOH (popMBbI
Konrtponsnas padora coctout u3 10 3a7au, BapuaHT BeIOUpaeTcs 1o nocienneit nudpe Homepa
3a4€THOM KHMIKKH 110 Ta0JIMIle BAPUAHTOB.
Bapua Howmepa 3anau
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

OO N0 A|IWIN -
OO |NOOTIA|IWIN -

[EN
o
[N
o

HpI/IMepHLIC 3alavyu IJid BBITOJIHCHUS KOHTPOJIBHBIX pa60T:

2 cemecTp
1. ABTomMOOUIF Hauan ABWXKEHHUE IO MPSMOMY IIIOcce CO CKopocThio Vi = 50 kmM/4. Yepes
BpeMs At = 0,5 4 B TOM k€ HaIlpaBJI€HUH BBILIEN JAPYroi aBTOMOOMIIb CO CKOPOCTBIO Vo = 70 Km/u.
Omnpenenure, yepe3 kakoe Bpems t; BTOpoil aBTOMOOWJIb JIOTOHUT MEPBBIM M KAaKOE PACCTOSHUE S
IIPOMJIET 10 ITOTO.
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2. IlepBpie 200 kM MyTH MO MPSMOMY IIOCCE aBTOMOOWJIL JBUTAJICA CO CKOPOCThIO Vi = 60
KM/4, a octaBmuecs 100 kM — co ckopocThio Vo = 70 kM/4. OmpenennuTe CpeHIo CKOPOCTh <V>
ABTOMOOWJIS HA BCEM MTYTH.

3. Toukwii crepkeHb auuHOM 1=20 cM HeceT paBHOMEPHO pachpenenenusiii 3apsaa q =0,1 mxKo.

Onpenenuth HanpskeHHOCTh E 3ieKTpUyecKoro moss, Co31aBaeMOro pacipeeeHHbIM 3apsaoM B
Touke A, exalleil Ha ocu CTepKHs Ha paccTosHUU a =20 cM OT ero KOoHLa

4. Ilo TOoHKOMY MOJYKOJbIY paauyca R= 10 cM paBHOMEPHO pacrpeiesieH 3aps]l C JUHEHHON
wioTHOCTBIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E 3eKkTprueckoro moiis, coO31aBaeMoro

pacnpeeeHHbIM 3apsioM B Touke O, COBIAIAIOIICH ¢ IIEHTPOM KOJIbIIA.

3 cemecTp

51. Ha miens HOpMalibHO MaJaeT MapauieIbHbI My4YOK MOHOXPOMAaTHUECKOro cBeTa. [[inrHa BOJIHBI
MaJarolero CBeTa yKiaablBaeTcs B MpHHE 1mienn 8 pa3. KakoBa mupuHa HyJIeBOro MakCUMyMa B
nudpaKIMOHHOW KapTUHE, MIPOCHUPYEMOii JIMH30M Ha 3KpaH, OTCTOSIIMN OT JMH3BI Ha paccTosHue |
=1m?
52. Ha Hempo3pauHylo TUIACTHHKY C Y3KOW IIENbI0 HOPMAJIbHO MaJaeT MOHOXPOMATHYECKHHA CBET.
YTroJ1 OTKJIOHEHHS JIy4eif, COOTBETCTBYIOLIMI BTOPOM CBETIION Au(paKIMOHHOM monoce, paseH 1°
CKOJIbKMM JUIMHAM BOJIH II3/Ial0ILEro CBETa paBHA LIMPUHA IIEIu?
53. Ha paccrosHHE 2 M OT TOYEYHOr0 MOHOXPOMATHYECKOro Hcrounuka cera (A =5-10" m)
Haxonautcd 3kpaH. [locepenune Mex 1y ICTOUHUKOM M SKPaHOM PaclojioKeHa HEMpo3paydHas IHpMa
¢ orBepctueM paauycom 1 mm. Hlupmy nepememiaror k 3kpany Ha paccrostHue 0,75 M. Ckonbko pas3
pu ee NepeMenieHuu OyJeT HaONoIaThCsd TEMHOE MATHO B IIEHTpe MU(GPAKIMOHHON KapTUHBI Ha
sKpane?

* (BapuaHTbI KOHTPOJBHBIX paboT paszmeriensl B JUOC.

8.2. TumoBble KOHTPOJIbHBIE 3aJaHUs WM HHbIE MaTepuHadbl I TPOBedeHHUs
MPOMEXYTOYHOM ATTECTALIUU

dopma TmpoBeNEHUS TPOMEKYTOUYHOW aTTECTAlMH IO JTUCIHUIUIMHE: 9K3aMeH (no
pe3yIbmamam HaKONUMeIbHO20 PetimuHea Uil 6 popme KOMIbIOMEPHO2O MECMUPOBAHUSL).

Yemuo-nucomennas ¢popma no s3x3amMeHayUOHHbLIM Ouiemam npeonoaasaemcs, Kak npasuo,
0N COAUU AKAOeMUYECKOU 3A00JICEHHOCHI.

3ammTa KypcoBOro npoexkra/ padborsl (He NPeIyCMOTPEHO Y4eOHBIM IJIAHOM).

IlepeyeHb BONPOCOB M 3aJaHUM AJIs1 MOATOTOBKH K IK3aMEHY
(OINIK-1: MOIIK-1.1, UOTIK-1.2, UOIIK-1.3. YK-1. UYK-1.1. UYK-1.2. ©UYK-1.3)

2 cemecTp

1. CBs13p NOTEHLIMANBHON YHEPTUH C CUJIOH, IEHCTBYIOIIEH HA MaTEpUANIbHYIO TOUKY.

2. 3aKkoH coxpaHEHHUs 3Hepruu U umiynbca. CoynapeHue aOCOJIOTHO YNPYTrux U abCONIOTHO
Heynpyrux ten. Koadduiument BoccranoBneHus. DHeprus 0CTaTOYHOH eopMalty.

3. MomeHnT cunbl. HanmpaBinenue BekTopa MoMeHTa ciiibl. [liieuo cuisl.

4. MomeHT wummyinbca. MOMEHT HMIyJdbCa MaTEpUAIbHOW TOYKH, BPAIAIOLIETOCS TeENa.
HampaBnenue BeKTOpa MOMEHTA UMITYJIBCA.

5. MomeHT uHepuuu Tena. MOMEHT MHEepIUH Tell NPaBHJIBHOW TeoMeTpudecKoil (HhopMel
(koJIBII0, JWCK, THap, CTepkeHb). Teopema IllTeitHepa.

6. OCHOBHOH 3aKOH JMHAMHKH BpaIlaTelIbHOro ABMKEHHA. OCHOBHOE ypaBHEHUE TUHAMUKU
BpalIaTeIbHOTO JIBUKCHHUSL.

7. Kunetnueckas sHeprus Bpallarolerocs Tea, KaTsAerocs Tenia.

8. 3aKOHBI COXpaHEHHUSI MOMEHTA UMITYJIbCA U DHEPIUH IIPH BPALIATEIbHOM JIBHYKECHUH.
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9. T'mpockormmueckuii 3¢dekr. I'mpockon. IlIpeneccus rupockoma. Yactora mnperneccuu
rupockomna. ['mpokommac.

10. CTO. I[Tocrynater Diinmreiina. [IpeodpazoBanus Jlopenia. Cienctsust u3 mpeoOpa3zoBaHui
Jlopenua.

11. DeMeHTBI PENSITUBUCTCKOW MEXAHUKU. PeNsTUBUCTCKUE Macca, UMITYJIbC. DHEPrus MOKOs,
[I0JIHAsl DHEprusi, KMHEeTHdeckas 3Heprus. CBsA3b MeXIy IOJIHOM 3HEPrued U pPEeIsiTUBUCTCKOU
Maccoil.

12.  OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKON Teopuu. CTaTUCTUYECKUI U
TEPMOJIMHAMUYECKUI METOJbl HccleqoBaHusA. TepMoauHamuueckue mnapamerpsl. KommnuecTtBo
BELIECTBA.

13. HWpeansubiii ra3. PaBHoBecHoe coctosiHue. Penakcamusa. Bpems — penakcauuw.
TepMoanHaMHUECKUH IIpoLEce, AMarpaMma Irporecca.

14. 3akoHbI HI€aNBHOIO raza Jjsi U30IMPOLIECCOB, AMArpaMMbl MPOILIECCOB (M30TEpMa, U300apa,
H30X0pa).

15. VYpaBHeHue coctosHus uacanbHOro raza. OObeIMHEHHBIM Ta30BBIM 3aKOH. MeTomauka
pelIeHys 3a/1a4 Ha ra30Bbl€ 3aKOHBI.

16. OcHOBHBIE YpaBHEHHSI MOJIEKYJAPHO-KMHETHUECKOW TEOpUHU HieanbHOro rasza. Cpeanss
KMHETHUYECKasi SHEPTUsl TEIUIOBOTO IBU)KEHUS MOJIEKYJI, €€ CBsI3b C a0COJIIOTHON TEMIIEpaTypOu.

17. Yucno creneHeil cBOOOABI MOJNEKYJIbl. 3aKOH PAaBHOMEPHOTO paCHpe/ielIeHHs] YJHEPTHH 110
CTETICHSM CBOOOBI MOJICKYIIBI.

18. Pacnipenenenue MoJeKyl HAEaIbHOTO rasza Mo ckopocTsaM (pacmpeneneHue Makcpena).
CpenHsisi CKOpOCTb, CPEIHEKBAIpaTUYHAS CKOPOCTh, HanboJIee BEPOSITHASI CKOPOCTb.

19. bapomerpuueckas dopmyna. Pacnpenenenre MoieKyl HMIEaNbHOTO raza Mo 3HAYEHUAM
NOTEHLMaIbHOU 3Hepruu (pactpeneneHue boabimana).

20. SBnenus nepenoca. CpeaHee YUCIIO CTOJIKHOBEHMM, CpellHssa JUIMHA CBOOOAHOIO Ipobera
MOJIEKYJL.

21. 3akonsl auddy3un, TEIUIONPOBOAHOCTH W BHYTPEHHEro TpeHUs. MOeKyIsIpHO-
KMHETUYECKasi TEOpUs STUX SIBJICHUMN.

22. BuyTpeHHss 3Heprus uaeanpHoro rasa. PaGota raza B tepmoauHamuke. TernnooOMeH,
KOJIMYECTBO TETLIOTHI.

23. IlepBoe HayaJl0 TEPMOAMHAMMKH, €r0 MIPUMEHEHUE K M30IMpolieccaM U aafuabaTuyecKoMy
IIpOLECCY.

24. TennoeMKOCTh MJI€ATBHOIO Ta3a. 3aBUCUMOCTh TEIIOEMKOCTH WJEAJIbHOTO raza oT BUAA
npouecca. YpasHeHue Maitepa.

25. ApmabGatuueckuit mpormecc. YpaBHenue Ilyaccona. Ilokazarens anmuabatel, e€ro
3aBUCHUMOCTH OT YHCIia CTeTeHel CBOOOIbI MOJIEKY Ta3a.

26. O6patumbie 1 HEOOpaTUMBbIE TIPOLIeCChl. BTOpoe Hayaio TepMOINHAMUKH.

27. CTaTUCTUYECKOE TOJIKOBAaHUE BTOPOrO Hayalla TEpMOAMHAMUKH. DHTponus. Bo3pacranue
SHTPONHHU ITPU HEPABHOBECHBIX Ipolieccax. TpeTbe Hauaao TEPMOJUHAMUKHY.

28. [{ukinueckue nporecchl. TernoBble ABUTraTelid U X0N0AuiabHble MamuHbl. [{ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO ICHUCTBUSI.

29. VYpaBuenue Ban-nep-Baanbca. Ilepexon u3 ra3o00pa3HOr0 COCTOSHHS B JKHJAKOE.
Kputnueckue mapametpol. Dddext Ixoynsa-Tomcona. Cxikenue razon. McnapeHue u KumneHue
*uakocred. Tepasie Tena. Kpucrammueckue pemerku. Da3oBeie mepexoabl MEKIY arperaTHbIMU
cocTosiHUsIMU BeniecTBa. Da3oBbie epexoasl 1 u 2 poja.

30. ITpumenenne Teopembl Octporpaackoro-I'aycca. 3apspkeHHas chepa.

31. [Ipumenenne Teopembl Octporpanckoro-I'aycca. PaBHOMEpHO 3apsKeHHBIH MO 00BEMY
map.

32. PabGota snextpuueckoro mnojis. LIUpkymsiius BeKTOopa HAMPSKEHHOCTH 3JIEKTPUUYECKOIO
noJist. J{okazaTenbCcTBO MOTEHIUATBHOCTH 3JIEKTPUUYECKOTO TOJIS.

33. CBa3p MEXIy HANpsHDKEHHOCThIO MW TOTeHmuasioM. OOmwuii cimydaid, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE.

34. DHeprus B3auMOJICUCTBUS JICKTPUUECKHUX 3apSI0B.
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35. JIBuKeHHE 3apsKEHHBIX YaCTHI[ B AJIEKTPHUUYECKOM MOJI€. 3aKOHBI COXPAHEHHS! SHEPryu
MMITyJIbCA.

36. JIMDNIEKTpUKHU. DNEKTPUYECKUU AUMNOJb. JIMMONBHBIA MOMEHT. [lWMojab BO BHEHIHEM
AIIEKTPUYECKOM I10JIE.

37. llonsgpuzanusi audJaeKTpukoB. Bektop mnonsgpuzauuu. Ilose BHYTpH OHMAIIEKTpHUKA.
JusnexTpuueckasi IPOHUIIAEMOCTb CPEIbI.

38. Bektop omektpuueckoro cmemnieHus (dnekTpuueckas wHAyKnus D). Teopema
Ocrtporpaackoro-I'aycca s Bexkropa D.

39. CerHeTosIeKTpUKH, UX CBOKMCTBA U UCIIOJIb30BaHUE.

40. TIpoBOOHUKM B 3JIEKTPOCTATHUYECKOM II0JIE. DJIEKTPOCTaTUYECKass MHAYKIMS. Y CIOBUS
paBHOBECHSI 3apsAJI0B B IPOBOJIHUKE.

41. DnexTpoeMKOCTh NpoBOIHUKOB. KoHneHcaTopsl. EMKOCTH pa3ianyHbIX KOHAEHCATOPOB.

42. EMKocTh 0aTapen KOHAEHCATOPOB, UCIIOIb30BAHUE KOHJEHCATOPOB.

43. DHeprus 3apsHKEHHOTO KoHJeHcaTopa. OO0beMHas IUIOTHOCTh DHEPTUU 3JIEKTPUUYECKOTO
MOJIs, pacyeT SHEPTUU HEOJHOPOIHOTO SIEKTPUUECKOTO TOJIS.

44. YcnoBusi CyIecTBOBaHUS IEKTpUUECKoro Toka. Cuia Toka, INOTHOCTh TOKA.

45. Dnektpuyeckas uenb. VICTOUHUKN TOKa, CTOPOHHHE CHIIBI, 3NeKTpoaBuxkyIas cuna (2C)
MCTOYHMKA TOKA.

46. 3akon Oma ans OAHOPOJHOTO YydacTKa DSJIEKTpUYecKod menu. PaboTra u MOIIHOCTH
MOCTOSIHHOTO TOKa. 3akoH J[xoyins-Jlenna.

47. 3akon Oma aJi1 HEOJHOPOIHOTO y4acTKa 3JIEKTpUUecKou uenu. HanpsskeHne u pa3HOCTb
MOTEHLIMAJIOB JUIsl HEOJHOPOAHOI'O YYaCTKa 3JIEKTPUUECKON LEIH.

48. 3akon Oma ans 3aMKHYTOHM anektpuyeckoil nenu. [lone3nas mouiHocTs, KO3hGUIUEHT
MOJIE3HOT0 AEHUCTBHS UCTOYHUKA TOKA. TOK KOPOTKOTO 3aMbIKaHHUSI.

49. 3akon OMma B uddepeHnuanpHoi hopme.

50. ITpaBuna Kupxroda. PacueT pa3BeTBICHHBIX 3JIEKTPUUCCKUX TIETICH.

51. IlpeBpaiiieHust SHEPTUU B ANEKTPUUECCKUX HICTISX.

52. Knaccuyeckasi 3IeKTPOHHAS TEOPUS JIEKTPOIPOBOTHOCTA METAILTIOB.

53. SIBieHue cBEPXMPOBOJUMOCTHU. DINEKTPUUECKUI TOK B BAKYyM€, razax U *KUAKOCTIX.

3 cemecTp

54. CpolicTBa MarHUTHOrO moist U ero xapakrepuctuku. Cuna Ammnepa. Cuna Jlopenua.
MarautHas HHIYKIHSL.

55. MaruuTHeli MOMEHT KOHTYpa C TOKOM. /[eCTBME MarHUTHOIO I10JIS HA KOHTYpP C TOKOM.
DHeprus KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.

56. 3akoH brno-Casapa-Jlamiaca 1 ero npuMeHEHHUE K pacyeTy MOCTOSIHHBIX MATHUTHBIX MOJIEH.
JAU-meton. [IpuHIMI cyneprno3uiuu.

57. IloToK M IUPKYJIALUS BEKTOpAa MAarHUTHOM MHAYKIMH. 3aKOH IOJHOTO TOKa. MarHutHoe
I10JIE COJIEHOW 1A, TOPOUAA.

58. PaboTa MarHUTHOTO MOJIS 1O NMEPEMEIIEHUIO IPOBOJHUKA C TOKOM, KOHTYPa C TOKOM.

59. JIBweHWe 3apsDKCHHBIX YacTHI] B JJEKTPUYECKOM W MAarHATHOM  IOJSX,
MacCCIEeKTPOMETPHSL, YCKOPHUTENH 3apsbKEHHBIX YacTull, ¢ ekt Xomna, MI'Jl-reneparop.

60. DnexkTpoHHas Teopusi MarHeTusmMa. HamarHn4eHHOCTb.

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

62. Onrcanue Mojsl B MarHeTHKax. Y CJIOBHS Ha TPaHHUIE pa3jienia JByX MarHeTukos. Ilone B
BO3JYIIHOM 3a30pe€ CeplAeyHuKa Ttopounaa. HampsykeHHOCTP MarHUTHOrO 1oJid. MarHuTtHas
IIPOHUIIAEMOCTh CPEJIBI.

63. ®eppomarHeTuku, ux csoiictBa. Kpusas CrosneroBa. MaruuTHeli rucrepesuc. Touka
Kiopu. CnunoBas mnpupona HamarHuuuBaHus ¢deppomaretukoB. @Pepputsl. Pabora mo
nepeMarHu4rMBaHuio (eppomarHeTukoB u QeppuroB. JKecTkue W MArkue (heppoMarHeTUKH, UX
HCITOJIb30BaHUE.

64. SIBneHue >MEKTPOMArHUTHOM MHAYKUMHU (onbIThl Papaznes). 3aKOH 3IEKTPOMATHUTHOM
uHaykuu. [Ipasuio Jlenua.
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65. BbIBOJ 3aKOHA 3JIEKTPOMAarHUTHOM MHIYKIIMM HAa OCHOBE 3JIEKTPOHHON Teopuu. Cuna
JlopeHna kak cTOpOHHsAS cHila. BUXpeBOE 2IIEKTpUYECKOE TI0JIE.

66. BpaiieHue paMKku B MArHUTHOM TIOJIE.

67. SlBneHue caMOMHIYKIUH. HHAYKTUBHOCTH KOHTYpa, WHJIYKTUBHOCTh KaTYILIKH.
[Torokocuemnenue. 9JIC caMOUHAYKIIUH.

68. DHeprus MarHuTHOrO 1oJid. O0beMHas MIIOTHOCTh SHEPTUU MarHUTHOTO I10JIA.

69. Teopus 2IEKTPOMArHUTHOTO MOJIsI. Y paBHEHUS MakcBelljia B MHTErpaabHON dhopme.

70. Dy1eMEHTBI BEKTOPHOIO aHanu3a. J{uBepreHuus 1 poTop BEKTOPHOTO IMOJIS.

71. YpaBHenuss MakcBemia B quddepeHnuaibaon hopme.

72. Ucnonp3oBanue ocrpuuiorpada s n3ydeHusi TapMOHUYECKUX KOJeOaHui.

73. CpoOomnble 3aTyxawliue KojebaHus, auddepeHImaibHoe ypaBHEHUE 3aTyXaroIIux
Konebanuii, ero pemenue. [lapamerpbl 3aryxarommx koseOanuii. Koadduiment 3aryxanws,
norapupMUUECKUl JEKPEMEHT 3aTyXaHusl, T00pPOTHOCTb.

74. Bomyxnennsie xonebanus. JuddepennuanbHoe ypaBHEHUE BBIHYXICHHBIX KOJeOaHU,
ero peuienue. [lapameTpsl BEIHYKACHHBIX KOJIEOaHUH.

75. SIBneHue pe3zoHaHca. Pe3oHaHCHas yacToTa. 3aBUCHUMOCTb aMILIUTYJbl BBIHYKJIEHHBIX
KoJie0aHui OT 4acTOThl. Pe30HaHC B TEXHHUKE.

76. Llenb nnepeMeHHOI0 TOKAa. AKTUBHOE, EMKOCTHOE M MHIAYKTUBHOE conpoTuBieHus. [loaHoe
CONPOTHUBIICHUE 3IEKTPUUECKON LIeTH.

77. BexkropHas auarpaMma JUisl KOJIGOAHWA B IIENA TEPEMEHHOTO TOKa. lcmoib30BaHUE
JUarpamMmbl JJis OTpeiesieHrs TapaMeTpoB KoJeOaHuM.

78. JlelficTByroIIME 3HAUE€HUE CHJIBI TOKA M HAIPSDKEHUS B LIENIH NIEpEMEHHOro Toka. CpenHsis
MomHOCTh. Koaddurment momHocTy.

79. Bounnbl. Ilonepeunble U npoaosibHbIE BOJHBL. (DPOHT BOJHBL, BOJHOBAs IMOBEPXHOCTD.
[TapameTpsl BOJIHEL. YpaBHEHHUE INIOCKOW U ChepUUIECKOM BOJTHBL. BOIHOBOE ypaBHEHUE.

80. DOueprust ynpyroil BosHbl. IInOTHOCTH 3Heprum ynpyroii BodHbL. [lnOTHOCTH mMOTOKA
SHEPIUH yIpyrou BojaHel. Bekrop YmMosa.

81. 3BykoBble BosHbI. CKOpOCTH 3BYyKa B razax. Dddekr Homnepa.

82. [Ipunnun cynepnosunuu. Mureppepenuns u nudpakuus BoiH. CTosure BOIHBI.

83. Teopus 3JIEKTPOMAarHUTHOTO MOJIsA. Y paBHeHUs MakcBeia.

84. DOnextpomarHuTHble BoOJIHBI. (CBOHCTBAa  AJIEKTPOMAarHUTHOW  BOJHBL.  ODHEpPrus
ANEKTPOMArHUTHOU BOJIHBL. Bektop [lolitunra.

85. BonnoBas ontuka. Bugumeiii cBer. CBeToBo# BekTOp. MIHTEHCHBHOCTH cBeTa. [IpuHIun
I'toiirenca-dpenens.

86. NutepdepeHnms cBera. Y CIoBHE MaKCUMyMa U YCIOBHE MUHHMYyMa JUIsi HHTEp(EpeHIINH.
PacueT unTepepeHInOHHOM KapTUHBI OT JBYX TOUEUYHBIX UCTOUHUKOB.

87. Pacuer uHTep(EepEeHIIMOHHON KapTHHBI B TOHKHX IUIEHKax. [1070Chl paBHOM TOJIIMHBL,
10JIOCHI paBHOTO HakioHa. Konbna HeroToHa.

88. udpakuus cera. Meton 300 @penens. BekropHas auarpamma. {udpakuus Ha Kpyriom
OTBEPCTHUH, HA JHCKE.

89. Jlmdpakuuss B mapawienbHbIX Jydax. udpakuus Ha menw, HUTH. JudpaxinmoHHas
pemerka. /ludpakiunonHas pelnieTka, Kak CIEeKTpalbHBIA MpHOOp, ee paspeliaonas cuia, yrioBas
aucriepcust. Ycinosue Panest.

90. Mudpakuus B npocTpaHCTBeHHOW pemierke. @opmyna Bynbga-bparra. Pentrenonckas
CIIEKTPOCKOINA. PEHTT€HOCTPYKTYpHBIN aHATIU3.

91. IlpaxkThueckoil mnpuMmeHeHue uHTepdepeHunun u audpaxmuu. [IpocBeTneHHE ONTHKH.
Hedexrockonus. Cnektpomerpus. MUatepdepomerpsl. I'onorpadus.

92. B3aumoJieliCTBUE CBETA C BELIECTBOM. JJIEKTPOHHAs TEOpHsl B3auMoaeicTBus. ucnepcus
ceera. [lormonienue cera, 3akoH byrepa. Paccesnue cBera, 3akoH Pastes.

93. Ilonspusanus cera. Bunel momsipusoBanHoro cseta. [lomsipusaropsl. 3akoH Manroca.
CreneHp NoOJIPU3AINH CBETA.

94. Tlonsipu3anust cBeTa IpyU OTPaXKEHHUH, 3aKOH bprocrepa.

95. IBoiinoe mydenpenomiienue. Juxponsm. [IpuMeHeHns noaspu30BaHHOTO CBETA.
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96. AGCOJIFOTHO YepHOE TeIOo, ero u3aydeHne. CreKkTpaibHasi CBETUMOCTh a0COFOTHO YEPHOTO
tena. 3akoH Crepana-bonbumana. 3akon Buna.

97. ®opmyna Pones-Jlxunca. KsanroBas rumote3a u ¢dopmyna I[lmanka. CpaBHeHHe ¢
HKCIIEPUMEHTAIBHBIM CHEKTPOM U3ITydeHUs a0COIIOTHO YEPHOTO Tea.

98. Baemnwmii dotoddpdexr. 3akonbl Bremnero ¢otosrddexra. Bompr-ammepHas
xapakrepucTrka potoanona. YpaBHenue DiHIITeHHA 715 BHEIHero (oTodddexra. DOTOH, SHEPTHS
dboToHa, UMITYIIBC (POTOHA.

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

100. N3nyueHre n30aMpoBaHHBIX aTroMoB. CHEKTp M3JIydeHus aroma Bojopoja. [loctymnaTsl
Bbopa. bopoBckas Teopust aroma BOJOpo/a.

101. Tunore3a ne-bpoina. Jnuna BomHbl ne-bpoing. OnbITHOE MOATBEPKICHUE BOJTHOBBIX
cBoiictB BemecTtBa. CooTHOUIEHME HeomnpenesneHHocted [eizenOepra. CieacTBusi U3 3TUX
COOTHOUIEHUH.

102. YpaBuenue lllpeaunrepa. BonnoBas ¢ynkmus, ee ¢pusmueckuit cmpica. Mcnonb3oBanue
BOJIHOBOI ()YHKIIMM B KBAHTOBON MEXaHUKE.

103. [IBuxenue cBoO6oHOM yacTulbl. Y paBHeHue llpenunrepa ans cBOOOAHON YaCcTULBI U €TI0
pemienue. CylHoCTh BOIHBI Ae-bpoiins.

104. Yactuua B noreHuuaibHoi sme. YpaBHeHnue Ulpenunrepa, ero pemenue. KBanroBanue
sHepruu yactunsl. [Ipunnun coorBercTBUs bopa.

105. N'apmonnueckuii ocunuisitop. YpasHenue Lllpenunrepa. KBanroBanue suepruu.

106. TynnenbHbiii 3¢dexr. YpaBHenue Ilpenunrepa st 4acTUIBI, MPOXOAAIICH dYepes
noTeHIMaIbHbBIN Oapbep. Koadduuument nmpozpauynoct Gapbepa.

108. Atom Bomopona. YpaBHenue Illpenunrepa, ero pemenue. KBaHTOBble uMcia u
(buznyecKue BEIUYUHBI, ONIPEAEIsieMble ’TUMH KBAHTOBBIMU YHCIAMH.

109. Cxema 3HepreTUYECKUX YpOBHEH M KBAaHTOBO-MEXaHUUYECKHUX COCTOSIHUI aTOMa BOAOPOJA.

110. CnoxxeHue MexaHW4eCcKMX MOMEHTOB. CHUH 53JEKTPOHA, COOCTBEHHBIM MarHUTHBIN
MOMEHT JIEKTPOHA, CBA3b MEKy HUMHU.

111. DkcnepuMeHTanbHOE MNOATBEPKACHUE HaIUuusa cruHa anekTpoHa. Oneit Iltepna u
I'epiaxa. ToHKast CTpyKTypa CIEKTPOB U3JIYyYEHUS ATOMOB.

112. Ilpuaumn 3anpera [laymu. PacnpeneneHue 3JIEKTPOHOB B aTOME IO COCTOSIHUSIM.
[Tepuoanueckas cuctema 3J€MEHTOB. 3alUCh AIEKTPOHHON KOHPUTYpaLlUK aTOMa.

113. OnTudeckue cBOMCTBA aTOMOB M MOJIEKYJl. ATOMHBIE CIIEKTPBI, MOJIEKYJISPHBIE CIEKTPHI
U3ITy4EHHUSI.

114. PeHTreHOBCKOE XapaKTEPUCTUYECKOE U3ITyUEHUE.

115. BeiHyX€HHOE U3Ty4EHHE, €ro CBOMCTBA.

116. JIazep, ero ycTpoicTBO U UCIIOJIb30BAHHUE.

117. KsanrtoBas craructuka. [lonnas dynkuus pacnpenenenus. OepMUOHBI U OO30HBI,
OTJINYMSL B IOBEJCHUM.

118. CBobOoanble A51eKTpOHBI B MeTaiie. YpoBeHb Pepmu. [lonnas yHKUMs pacnpeneneHus
npu T=0. CpenHss sHEPrUs 2JIEKTPOHOB B METAILIE.

119. TenmoeMKOCTh ANEKTPOHHOIO ra3a B MeTajlIe.

120. CsepxnpoBoanmocts, bKII-Teopus.

121. PaboTa BBIX0O/1a SJIEKTPOHOB U3 MeTalIa, popmyna Jlemmena.

122. DneMeHTBl 30HHON TEOPUH TBEPAOTO Tena. MeTalbl, AUIIEKTPUKHU U MOIYIPOBOJIHUKH.

123. CobcTBeHHast U MPUMECHAsI MPOBOUMOCTD MOJYIIPOBOHUKOB. [lomynpoBogHUKY n U p-
tuna. OnpeaeneHue MUPUHBI 3alIPEILIEHHON 30HbI ITOJIYTIPOBOIHUKA.

124. SInepuas monens atoma. AtoMHoe siapo. CoctaB, 0003HaUCHHE, 3apsi]l, Macca sapa.

125. DHeprus cBs3u sapa. Jedext macchl siapa. YaenbHas SHEpTus CBs3H, €€ 3aBUCUMOCTh OT
MaccoBOro yucia A

126. SAAnepusie cunbl. CBoicTBa siAepHBIX cuil. Moaenu siapa.

127. PaagnoakTUBHOCTh. 3aKOH PaJMOaKTUBHOTO pacmaga. AKTUBHOCTB. [locTossHHAs pacmana.
[Tepuon nomypacnaza.

128. SnepHble peakuuu. 3aKOHBI COXpPAHEHHS B SACPHBIX peakuusax. CedeHue sSAEpHOM
peaxkuu.
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129. Jlenenue saep. Llennas sinepuas peakiusa. Kpurudeckas macca. @akTopel, BIMSIONINE HA
OCYILIECTBJIEHUE LIEMHOM SAepHOM peakiuu. [I[pakTHueckoe UCOJIb30BAHUE PEAKLIMH.
130. TepMosinepHblii cuHTE3. MexaHu3M MPOTEKaHUsl peakuuu. TemmepaTypa, Ipu KOTOPOil

BO3MOYKHA PEAKIIUA.
131. Bopopomnas Oomb6a. IIpOoTOH-POTOHHBIA MK BHYTPH 3BE3/bl. Y IPaBIIEMbIN

TEPMOSIACPHBIN CUHTES.
132. Snepnas sHepreTvka. 3amachl TOIJIMBA, CTOMMOCTH 3Heprur Ha ADC, 3KOJIOTHYECKHI

ACIIEKT.
133. Buabsl B3auMOJEHCTBHS B MPHUPOJIC, WX XapaKTEPUCTHKA (MHTEHCHBHOCTH, PaaNyC

JeICTBUS, KBAHT B3aUMOJICHCTBUA).
134. DnemeHTapHbIC YaCTUIBI. XapaKTEPUCTHKU dJIEMEHTApHBIX dYacTuil. Kiaccudukarms

AJIEMEHTAPHBIX YaCTHII.
135. 3akoHbI COXpaHEHHUs B PEaKIUAX C y4aCTHEM AJIEMEHTAPHBIX YACTHII.

IIpumepHBbIii TECT AJIA UTOTOBOI0 TECTUPOBAHUSA:

2 cemecTp

Tema 1. OcHOBBI KJIaCCHYECKO MEXaHUKH
6.
Hea Tena bpolleHb! NON OOHMM K TeM e YITIOM K TOPHSOHTY
€ HadallbHEMMH CKOpOoCTAMH Fy H 2V, EclH conpoTHEN=HHEM EO3OVEa

npeHebpeds, To COOTHOLIEHHE JalbHOCTeH NoneTa 3,/8) pagEHo ...

1.4, 2.2 3, 242 4.2
7.
YeMy paBHO OTHOIICHHUE ITYTEH, IPOMICHHBIX TEJIIOM 32 NIEPBYIO CEKYHIY H YSTBEPTYIO CEKYHIbI
[ocJjie Hayajaa cBOOOHOro magcHus? 1.1:7, 2.1:16, 3.1:3, 4.1:4

8. Jlonka meperutsiBaeT pexy mupuHoi 600 M, mpuyeM pyJeBoit Bce BpeMs JepKHUT Kype

nepreHuKysipHo oeperam. CKOpOCTb JOJKH OTHOCUTEIBHO BOJIBI 5 M/C, CKOPOCTb T€UEHUS PEKH 3

M/c. Uepes kakoe BpeMs JI0JIKa JIOCTUTHET MPOTHUBOMIOIOKHOTO Oepera?
1.120¢,2.200¢,3.90¢c,4.150 ¢

Tema 2. JluHaMuKka mocTynaTeIbHOro ABuskeHus: Teepaoro teqaa. (OINK-1, MOIIK-1.2 MOIIK-
1.3)
29. Yenoek Maccoil m npeIrHy1 Ha Oeper ¢ HEMOABMKHOM JOAKH Maccoii M ¢ TOpU30HTAIBHO
HaIIPaBJIEHHON CKOPOCTHIO V. UeMy paBeH MOyJIb CKOPOCTH JIOJIKH B HAYAJIbHBI MOMEHT I0CIIE
NPBDKKA YEJIOBEKA, €CITH JIOJIKa MOXKET CBOOOJIHO IUIBITH MO Boje?
m b m+M M m
1m0 "mtM 3. " m | 4w 5 M

30. Cucrema COCTOUT U3 TPEX IIAPOB ¢ MaccaMu mp=1 Kr, my=2KT, m3=3 KT, KOTOPbIC IBIKYTCS TaK,
KaK MOKa3aHo Ha pucyHke. Eciu ckopocTu mapoB paBHBI vVi=3 M/c, Vo=2 M/c, va=1 M/c, TO
BEITMYMHA CKOPOCTHU IIEHTPA MAcC 3TOW CHCTEMBI B M/C paBHa...

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

F=G—7"1"
31. B kakux cinydasx IpUMEHHUM 3aKOH BCEMUPHOTO TATOTEHUS B opMe: B
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1. TosbKo 715t TEN, UMEIOIIHX Mapooopa3Hyo dopmy, 2. s oqHOPOAHBIX TeI JH000H (GOPMEI,
JTr0OBIX Pa3MepoB, Ha JTIOOBIX pacCTOSHUAX, 3. It THOOBIX TeN HE3aBUCUMO OT UX (DOPMBI,
pa3MepoB U pactpeAeTICHHsI MACC U PaCCTOSHUI MexX Ty Tenamu, 4. TOJIbKO JUIst Tel, KOTOphIe
MOYKHO CUMTAaTh MaTepHATLHBIMU TOYKaMH, 5. [Iji MaT. TOYeK U OJHOPOIHBIX MIAPOOOPA3HBIX Tel
JTO00BIX pa3MepoB

32. JIbauHKY, IJIaBAIOIIYI0 B CTAKaHE C IMPECHOM BOJIOH, IIEPEHECIIN B CTaKaH C cojieHOM Bonou. [Ipu
9TOM apXUME0Ba CUIIA, AEUCTBYIOLIas HA JIbAUHKY, ...

1. He U3MeHMIIACh, TaK KaK BBITAJIKUBAIOIIAsI CHJIa paBHA BECY JIbJAUHKH B BO3/IYXE,

2. yBEIIMYMIIACh, TAK KaK IJIOTHOCTH COJICHOM BOJIBI BHIIIIE, YeM IUIOTHOCTh ITPECHOM BOJIBI,

3. YMEHbIINJIACh, TAK KAK YMEHBUIWIACH TNTyOMHA MOTPY>KEHUS JIbAUHKH B BOJY,

4. yMEHBIINJIACh, TaK KaK TUIOTHOCTh IPECHON BOJIbI MEHBIIIE TUNIOTHOCTH COJICHOU

Tema 8. IocTosinublii dnekTpuueckuii Tox (OIMK-1, MOIIK-1.2, MIOIIK-1.3.)

40.
CbanancupoBaHHE H3MEPUTENLHE MOCT OpefcTaEneH Ha pucynke (Ugp=0). Yemy paHO CONpOTHENEHHE
pesuctopa Ry?

8Om

1.10 OMm, 2. 4 OmMm, 3. 8 OM, 4. 6 OMm

41. Kak U3MEHHUTCS CONPOTUBIIEHNE IPOBOHUKA, €CIIM €r0 Pa3pe3aTh Ha JBE PABHbIE YacTU U
COCIMHHUTH 3TH YacTh napawiensao? 1. He uamenwurcs, 2. YMensimuTces B 2 pasa, 3. [IpaBuinbHbIH
OTBET He npuBeeH, 4. YMeHblUTCA B 4 pasza

3 cemecTp
Tema 9. MaraurocTaTuka B BAKyyMe U BellleCTBe
82. B 0tTHOPOTHOM MarHUTHOM I10JI€ HAXOUTCS PaMKa, 10 KOTOPO# HaunHaeT Teub ToK. Cuia,
JENCTBYIONIAsl HA BEPXHIOIO CTOPOHY PAMKH, HAIIPaBJIEHA ...

‘2 v
1. TlepneHauKymIspHO MIOCKOCTH YepTexka K HaM, 2. Beepx, 3. Buus, 4. [lepnenaukynspHo
IJIOCKOCTH YepPTekKa OT HAC
83. KakvuMu MarHUTHBIMH CBOMCTBAMH MOXET 00JIaJlaTh BEIIECTBO U3 ATOMOB C YETHBIM YHCIOM
3JIEKTPOHOB B 000JI0YKE B ra3000pa3zHoM coctosiHuu? 1. [lapamarHUTHBIMH,
2. luamarHuTHBIMU, 3.:DeppOMarHUTHBIMU
Tema 15 Boanoras ontuka (OITK-1, MOITK-1.2 MOIIK-1.3.)
55. CBeT nmepexouT U3 BaKkyyMa B CTEKJIO, IIPH 3TOM YToJl MaJIEHUs] PaBeH 0, YToJl MpeIoMIeHHs 3.
YeMy paBHA CKOPOCTh CBETA B CTEKJIE, €CITH CKOPOCTh CBETA B BaKyyMe c?
sin p sin o cos o cos B

c— £ c—— c——
1. sno 2 smB13_ cosp 4, cosm

56. Kakue 3KCTIepUMEHTHI JIETJIM B OCHOBY TMITIOTE3BI O MONEPEYHOCTH CBETOBOM BOJIHBI?
1. OnpiTel ®uzo u Oyko, 2. ONBITH IO OTKPBHITUIO JBOMHOIO JIYHYETIPEIIOMIICHUS U OTIBITHI
Marmtoca, 3. Onsitel ['epua, 4.0nbiTel Gapanes

57. Ilokazarenu npenoMiIeHUs BOJIbI, CTEKJIa U alMa3a OTHOCUTENIbHO Bo3yxa paBHbl 1,33; 1,5 u



34

2.42. B KaKkoM U3 3THX BEIIECTB NMPEAETbHBIA YTOJI MOJTHOI0 OTPAXKEHUS UMEET MAKCUMAJIbHOE
3HaueHue? 1. B Boxe, B anmase, 3.Bo Bcex BelecTBax yros MoJIHOIO OTPakeHUs OAMHAKOB,
4. B crekne

[TomHbI# GOH OIEHOYHBIX CPEICTB IS POBEACHUS MPOMEKYTOYHOM aTTeCTallH pa3MelleH
B 0OaHKe BOMPOCOB JIJIEKTPOHHOTO YydeOHOro Kypca mucuuiimasl B OUOC  yHHBepcuTeTa
http://sdo.tolgas.ru/, a taxxe XpaHutrcs B OymMakHOM M (WIHM) SJEKTPOHHOM BHJZEe Ha Kadempe-
pa3paboTUuKe.

B Xome mOArOTOBKM K MPOMEXKYTOYHOW AaTTECTAllMM OOYYaroIIUMCS TPEIOCTaBISCTCS
BO3MOXXHOCTh MPOWUTH TECT CaMOMPOBEPKHU. TeCT I caMONpPOBEPKH MO JUCHUIUIMHE Pa3MEIIeH B
OUOC ynusepcuteta http://sdo.tolgas.ru/ B cBOO0IHOM /IJIsi CTYICHTOB JIOCTYTIE.



