


Ipunokenne 1 k padoyeii nporpamme
0 JUCIHUILINHE «Pu3zuka»
®denepanbHOE areHTCTBO CBS3U
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKIECHUE BBICIIIETO 00Opa30BaHUS
«CubupcKuii rocyIapCTBEHHBIN YHUBEPCUTET TEICKOMMYHUKAIMI 1 HHPOPMATUKN
(CubI'YTH)
YpanbCckuii TEXHUYECKUH HHCTUTYT CBsI3U U nHpopMaTuku (prman) B r. EkarepunOypre
(YpTUCHU Cubl'YTH)

YT1Bepxkaaro

Hupexrop YpTUCHU Cubl'YTU

E.A. Mununa

« » 2020 1.

OHOEHOYHLBIE CPEJACTBA
TEKYIMIETI'O KOHTPOJA
U NPOMEXYTOUYUHOM ATTECTAIIUU

1o nucuuiuiiie «Pusuka»

JUISL OCHOBHOM MpodeccroHanbHONU 00pa3oBaTeNbHON MPOrpaMMbl IO HAITPABIECHUIO
11.03.02 «MH()OKOMMYHHKAITMOHHBIC TEXHOJIOTHH U CUCTEMBI CBSI3H
HaIpaBJIeHHOCTH (Mpo¢ i) — TPaHCHIOPTHBIE CETH U CUCTEMBI CBSI3U

KkBasM(uKanus — 6akaiaBp
dhopma oOyueHust — O4Hasl, 3a0UHas
roJl Hayaja MoAroToBkH (1o yuebnomy miany) — 2020

ExatepunOypr 2020



1. IlepeyeHb KOMNETEHIUH M HHANKATOPOB UX JOCTHKECHUS
[Ipouiecc n3yueHus: AUCUMILIMHBI HANIPpaBlieH Ha (OPMHUPOBAHUE CAEAYIOIUX KOMITETEHITHI:

Kon u Kon u HanmeHoBaHue IIpenwecTByromue Tarsl
HalMEHOBaHHE MHAMKATOpa IOCTHXKEHUs | Otan (c ykazaHueM
KOMIETEHINH KOMIIETEHIMH JUCIUILINH)

OIIK-1. Cnocoben  |OIIK-1.1-3naer
UCII0JIb30BaTh (GyHAaMeHTaJIbHbIE 3aKOHBI
[IOJIOKEHMSI, 3aKOHBI  [[IPUPOJIbI U OCHOBHBIE

U METObI ¢u3nyeckre MareMaTu4ecKue

CCTCCTBCHHLIX HAYK (3aKOHBI U MCTOAbI HAKOIIJICHUA,
1 MaT€MaTHuKH AJIA [cpcaaiu u 06pa60TKI/I

pelieHus 3a1a4u nH(pOpMaLIUU
WH)KEHEPHOU
N1EATEIIbHOCTH OIIK-1.2-YmeeT npuMeHSTh
(hU3UYEeCKUE 3aKOHBI U 1,2 -

MAaTEMaAaTHUYCCKU METOAbI IJIs1
pEIeHMs 3a]1a4 TEOPETHUECKOTO
[IPUKJIAHOTO XapaKTepa

OI1K-1.3-Binageer HaBbIKaMu
VCII0JIb30BaHUS 3HAHUI QU3UKU U
MaTEeMaTHKHU MPU PEIICHUN
MTPAKTHYCCKHUX 3a]1a4

OIIK-2. OIIK-2.5- 3HaeT OCHOBHBIE

Cnocoben METO/Ibl M CPEACTBA ITPOBEACHUS
CaMOCTOSITEIILHO HKCTIICPUMEHTAIbHBIX

IPOBOANTH VICCIIC/IOBAaHHI, CHCTEMBI
YKCIICPUMCHTAJIbHBIC CTAHIAPTU3AINH U

MCCIIEJJOBAHUS U [cepTuUKAIIH

UCIIO0JIb30BaTh

ocHoBHble mpueMsl |[OIIK-2.6-Ymeer BoIOHpaTh

00paboTKn U |CIIOCOOBI M CPEACTBA U3MEPEHUI 19 i
NIPEACTaBICHUS 1 TIPOBOJTUTH '
MOJTY4YEHHBIX HKCTIIEpUMEHTaJIbHbIE

TTAaHHBIX VICCIIeIOBaHUS

OIIK-2.7-Bnaneer cnocobamu
00pabOTKH U MpeICTaBICHUS
[OJyYEHHBIX JIaHHBIX U OLIEHKU
MOTPEITHOCTH PE3YIIbTaTOB
M3MEPEHUN

dopma(bl) MPOMEKYTOUHON aTTECTAIlMU 10 AUCIUILINHE: dk3aMeH (1 u 2_ceMecTpsl).



2. [oka3aTeu, KpUTEPUH U IIKAJIbI OLlEHUBAHUS KOMIIeTeHIU

2.1 Tlokazarenem OICHMBAHWS KOMIIETCHIIMH Ha dTame WX (OPMHUPOBAHUSA TPU H3YYCHUU

AUCHUIUIUHEI SIBJISACTCA YPOBCHB UX OCBOCHUA.

[Ixana
OLICHUBAHUA

Pe3ynbrarel 00y4ueHus

Jeckpuntopsl ypoBHEH
OCBOCHHMS] KOMIIETEHLIHI

OIIK-1.1 - 3naer ¢pyHnaMeHTaIbHbIEC 3AKOHBI IPUPOIBI U OCHOBHBIE (PH3UUECKUE
MaTreMaTU4ecKHe 3aKOHbI U METO/Ibl HAKOIUICHMS], Ilepeiauu U 00paboTKU MH(pOpMaIK

Huzkuii
(TIOpOTOBBIHN)
YPOBEHB

3HaeT: QyHIaMECHTAIILHBIC
3aKOHBI TIPUPOABI U OCHOBHBIC
¢du3nUecKre MaTeMaTu4ecKue

Cpennuit
YPOBEHb

3aKOHBI U METO/Ibl HAKOIUICHUS,
nepeaayd u 00paboTKu

Bricokuii
YPOBEHb

nHpopmMaun

OO0mue NoHATUSA O MpUHIUIAX cOopa u
otOopa nHpopMaIuu

CB00OIHO BJIAJIEET MOHATUHHBIM
anmnapaTrom

AHanuzupyeT u GopMyIHpyeT BHIBOIbI

OIIK-1.2 - YMeeT npuMeHSTh (U3HUECKUE 3aKOHBI U MAaTEMATHYECKHA METOJIBI JIJIsl PEIICHUS 3a/1a4

TCOPCTUYICCKOI'O U NPUKIIAAHOTO XapaKTCpa

Ymeer: IpUMEHSTh

HMMmeeT HauaJIbHBIC HABBIKU:

Husiit .\ |pusmueckue 3aKoHBI U TEOPETUYECKOI0 U IKCIEPUMEHTATBHOIO
(TTOpOTOBBIHN)
Y pOBCHb MaTeMaTU4eCKU METOMBI IS WCCIIEJOBAHMUS O6’beTOB
penieHus 3a/1a4 TEOPETUIECKOrO U po(heCcCHOHATIBHOM e TEIbHOCTH
[IPUKJIAJHOTO XapaKkrepa MmeeT HaBBIKH: TEOPETUYECKOIO U
Cpennuii JKCIIEPUMEHTAIILHOIO UCCIIEI0BAHMS
YPOBEHB 00BEKTOB PO eCCHOHATBHON
JIEATEIIbHOCTH
HmeeT HaBBIKU: TEOPETUYECKOTO U
Boicokuit AKCIEPUMEHTAIbHOTO UCCIIEIOBAaHU
YpOB 00BEKTOB PO eCcCHOHATbHON
JESTEIIBHOCTH
OIIK-1.3 - Brageer HaBbIKaMH UCIIOIB30BAHUS 3HAHUN (PU3UKH U MAaTEMATHKH [P PEIICHUN
IIPAKTHYECKUX 3a]a4

Huskuit
(moporoBbIit)
YPOBEHb

Baaaeer: HaBBIKAMH
WCIIONTb30BaHUS 3HAHUH (PU3UKU U
MAaTCMAaTUKN HpI/I pCHIeHI/H/I
MPaKTUYECKUX 3a7a4

Cpenuuit
YPOBEHb

Pemaer ctannapTHbie npodecCuOHATIbHBIE
3aJ]a4M ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
0O0IIeNHKEHEPHbIX 3HAaHUH

Bricokuii
YPOBEHb

Pemaer ctannapTHbie npodecCuOHATIbHBIE
3a/1a4u C IPUMEHECHUEM
€CTECTBEHHOHAYUYHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METO/I0B
MaTEMaTHYECKOT 0 aHAJIN3a U
MOJEIIMPOBAHUS

Pemaer ctannapTHbie npodecCuOHATIbHBIE
3a/1a4y C IPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METO/I0B
MaTEMaTHYECKOT0 aHaJIN3a U

MOACIINPOBAHUA

OIIK-2.5- 3HaeT OCHOBHBIE METO/IBI M CPENICTBA MTPOBEICHUS SKCIIEPUMEHTAITLHBIX
UCCIICIOBAHUHN, CUCTEMbI CTAaHAAPTU3ALINHU U CePTUDHUKAIIMN

Huzkuit
(oporoBbIit)
YPOBEHb

3HaeT: OCHOBHBIE METONBI U
CpeJICTBA MPOBEACHUS
3KCHepI/IMeHTaHBHBIX I/ICCHe)IOBaHHfI,
CUCTEMBI CTaHJAAPTU3ALMH U

OO01me moHATHS 00 OCHOBHBIX METOIAX U
CpelncTBax MpOBEACHUS
PKCTICPUMEHTAIBHBIX MCCIICIOBAHUN, UMEET
[pEeACTaBICHUE O CUCTEMAX

cepTuduKauu

CTaHJIapTU3aIUH U CepTHPUKATUU




. Coboano BJIaJICeT MOHSITHIHBIM
Cpennuit
anmnapaTrom
YPOBEHb
Bricoknii DopMyJIHpPYET BBIBOIBI
YPOBEHb
OIIK-2.6-YmeeT BbIOMpATh CLIOCOOBI U CPEACTBA U3MEPEHHUN U IPOBOJUTH IKCIIEPUMEHTAJIbHbIC
HCCIIEIOBaHMS
skt ¥YMmeeT: BEIOUpATh CIOCOOBI U |BpIOMpaeT COCOOBI U CPEACTBA M3MEPEHUH
(OPOTOBBIit) CPEICTBA U3MEPECHHUH U IPOBOMUTE U IIPOBOJIUTH JKCIIEPUMEHTaJIbHBIE
p HKCTIIEPUMEHTAJIbHBIE UCCIICOBAHUS  [UCCIICAOBAHMS
YPOBEHb
COOTHOCUTh Pa3HOPOJHBIE SIBICHUA U
. CHUCTEMaTU3MpOBaTh  UX B PaMKax
Cpennuit
N30paHHBIX ~ CIIOCOOOB M CPEICTB
YPOBEHb .
3MepeHui
Bricokuii AHanM3UpyeT U JeaaeT BHIBOIBI
YPOBEHb

OIIK-2.7-Bnaneer cnoco6aMu 00pabOTKH U MPECTABICHUS TIOTYIEHHBIX JAaHHBIX U OL[CHKH
HOTPEITHOCTH PE3YJIBTaTOB U3MEPEHUI

I — Baaneer: ciocobamu HmeeT onbIT paboTHI CO CITOcCOOaMu
(moporoBbIii) 00pabOTKHU U MPEICTABICHUS 00pabOTKHU U MpeJICTaBIEHHS TOJyYEHHbIX
ypoBeHb MOJyYCHHBIX TaHHBIX U OLEHKU ZIQHHBIX 1 OLCHKH TOTPELIHOCTH
[OTPELIHOCTH PE3YIIbTaTOB PEe3yJIbTaTOB U3MEPEHUI
Cpenit M3MEpEeHUI AHaIM3HUPYET MOTyYCHHBIE JaHHbIE U
OLIEHKHU IOTPEIIHOCTH PE3YIbTaTOB
YPOBCHE WU3MEPEHHUN
Xopoluee BiajieHUE criocodamu
Bricoknii 00paboOTKH U MpeACTaBICHUS MOTY4EHHbIX
YPOBEHb JTAHHBIX ¥ OLICHKH MTOTPELIHOCTH

pe3yNbTaTOB N3MEPECHUI

2.2 Tabauua cOOTBETCTBUS Pe3yIbTaTOB MPOMEKYTOUHOM aTTECTALMU 10 JTUCHMILIMHE YPOBHIO
sTana GopMHUpPOBaHUS KOMIETEHIIUN

[xamna Koa nrnakaropa YpoBeHBb OCBOCHUS
dopma KOHTPOJIS JIOCTHOKCHHS
OIICHUBAHUS . KOMIICTCHITUH
KOMITCTCHITH I
OIIK-1.1 HU3KHM
YAOBIICTBOpHTE OIIK-1.2 CpenHui
JIPHO OIIK-1.3 BBICOKHI
OIIK-1.1 HU3KUH
OKk3amMeH XOpO1IO OIIK-1.2, OIIK-2.6 cpenHui
OIIK-1.3, OIIK-2.7 BBICOKUI
OIIK-1.1, OIIK-2.5 HU3KHHI
OTJINYHO OIIK-1.2, OIIK-2.6 CpeIHMI
OIIK-1.3, OIIK-2.7 BBICOKHUI




3. MeToanyecKkue MaTepuaJbl, onpeaesomue Npoueaypbl OHeHUBAHUS

[Ipomiecc  oreHWBaHWS 3HAHWW, YMEHWH, HABBHIKOB MW (WJIM) ONBITa JCATEIHHOCTH,
XapaKTepU3YIOIUX dTanbl (OpMUPOBAaHUS KOMIETEHIMH, MpeAcTaBieH B Tabiuumax mo (opmam
oOy4eHMUS:

OueHounble
Cpe/CTBa
OIIK-1.1 - 3naer ¢pyHmaMeHTaIbHBIEC 3aKOHBI TPUPOIBI U OCHOBHBIC (PU3NUECKHE
MareMaTu4yecKue 3aKOHbI U METOJIbl HAKOIUICHMs], Iepeiaud 1 00paboTKu MHPOpMAIUK

Tun 3anaTus Tema (pa3aed)

[Tpenmet ¢usuku. OCHOBHBIC (PU3UUECKHUE TTOHSITHS. KonTponbHas

MexaHnka u OCHOBBI CIICHATbHON TeopuH [pabota ¢

OTHOCHUTEIBHOCTH OLICHKOM,
Jlexmus MounekynspHas pu3rka ¥ TepMOAMHAMUKA. PK3aMEH

DNEeKTPUYECTBO U MAarHETH3M.

KonebOanus 1 BOJTHBI.

BosiHOBas onTuka.

[Ipocreiimume u3mepeHus: U ux oopadotka. [TorpentHocTr
n3MepeHus: PU3NICCKUX BEITUYHH.

Omnpenenenre IIOTHOCTHU TeJl TPABUIIbHON (OPMBL.
Pacnipenenenue Mosekyn HACAIBHOTO ra3a Mo CKOPOCTSM.
V3y4yeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaOuroienne 1 u3MepeHne epruoIMIeCKUX CUTHAIIOB.
OrnpezeneHne eMKOCTH KOH/IEHCAaTopa.

OrnpeneneHue 3AEKTPOIBIKYIIECH CHIIBI HCTOUYHHUKA TOKA
METOJ0M KOMIIEHCAIUH.

OrmpezenieHre CONPOTUBIICHUM TPOBOTHUKOB METOJIOM
Yurcona.

CHsTHe KpUBOM HAMarHMYUBAHUS U TIETJIM TUCTEPE3nca ¢
MOMOIIBIO ocuuyuiorpada.

Onpenenenue yenbHOIo 3apsaa dIEKTPOoHa.

CnoxeHue 0JJHOHAIPaBJICHHBIX U B3aUMHO

MEePIEHIUKYISIPHBIX KOJIEOAHUN B SJIEKTPUUECKOM Otuer o
JlaGopaTopHas .
aGoTa KoJ1e0aTeIbHOM KOHTYDE. nmabopaTtopHoOit
P WccnenoBanue CBOOOIHBIX 3aTyXalOMUX KOJeOaHUl B B pabote

HIIEKTPUUYECKOM KOJIeOATEIbHOM KOHTYDE.
Omnpenenenne CKOPOCTH pacpOCTPaHEHUs
PIIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO IBYXITPOBOJHON
TTUHUY.

Omnpenenenue aedopMaliiv MOBEPXHOCTHU Tella ¢ HOMOIIBIO
MeToJ1a Tosorpaduyeckoil UHTeppepoOMETpUN.
Onpenenenne paanyca KpUBU3HBI JIMH3BI C TOMOILBIO
SIBJICHUSI UHTEP()EePEHITUH.

Omnpenenenne nokasarens MPEJIOMIICHUS BELIECTBA C
[TOMOLIBIO SIBJICHUSI MHTEPPEPEHLINH.

M3yuenne qudpakiuy KOrepeHTHOTO U3ITy4eHUs B
MapajuleNbHbIX JTy4ax

Onpenenenne noka3aTess NPEJOMIIEHHS ¢ TOMOIIbIO
SIBJIICHUS TIOJIIPU3AL[UH CBETA.

[losspuzanus ceera.




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

CamocrosTenpHast
paborta

Bce paznenbl TUCIUIUIAHBI (MOTYJIIS)

KonTponbHas
pa0ora,
TOMarrHee
3aJjaHKue, OTYETHI
o
1abopaTOpHBIM
paboTtam,
PK3aMeH

OIIK-1.2 - YMeeT npuMeHATh PU3NUECKUE 3aKOHBI

1 MaTCMaTHYCCKU METOABI JJIs1 pCHICHUA 3a1a4 TCOPETUYCCKOI'O U IMTPUKIAAHOI0 XapaKkTepa

[IpakTryeckoe
3aHATHE

Kunemaruka ocTynaTesabHOIO U BpalaTeJabHOro
NBUKCHMSI MATEPUAJIBHOM TOUKU

JIMHamMuKa NOCTYNMaTeNIbHOTO JIBUKEHUS MaTEPUATIbHOM
TOYKHU. 3aKkoHbI HbroTOHA

MexaHnuueckasi paboTa U SHeprus. 3aKOHBI COXPaHEHUS B
MEXaHHUKE

BpamarenbHoe ABUKEHHUE TBEPIOTO Tea

DJEMEHTHI ClIELIUAIbHON TEOPUU OTHOCUTEIbHOCTU
OcHoBbl MKT. I"a30BbI€ 3aKOHBI.

Tennora. YpaBHeHHe TeI10Boro 6aixaHca.

[IepBoe Ha4aJI0 TEPMOJANHAMHUKHU.

Bropoe u TpeTbe Havana TepMoarHaMuku. Luki KapHo.
OHTponus

OnexrpocraTtuka. 3akoH Kyiona.

MeToasl pacdera IEKTPUIECKUX TOJIEeH

[loTenunan anexrpuueckoro nois. Konnencaropst
[locTosiHHBIN 31eKTpruyYecKuil TOK. 3aKkoHbl OMa.
Conporusienue NpoBOAHUKOB. MIcTOUHNKH TOKa
MarnuTtHoe noje. MeTo bl pacyeTa MarHUTHBIX I10JIEH
Cunel Amniepa u Jlopenna

SIBIeHME AIEKTPOMArHUTHOM MHIYKIIMH

CB00O/IHBIE HE3ATYXAIOIIME U 3aTYXAIOIe MEXaHUYECKHE
KoJ1e0aHusl.

CrnoxeHune konebaHuit

BbIHYKI€HHbIE MEXaHUYECKUE KOJIEOaHMUS.

CB00O/IHBIE HE3aTYXAIOIIHME U 3aTyXarolue
PIIEKTPOMarHUTHbIE KoJeOaHus

BbIHYX1eHHBIE 3JIeKTPOMarHUTHbIE Kosebanus. Llenu
[EPEMEHHOT0 TOKa

Yrnpyrue BoIHbI. 3BYK.

DNeKTPOMarHuTHbIE BOJIHBI

WuTepdepenius ceera. UHTepdepeHus B TOHKUX
MJIEHKaX

Judpaxius ceera. udpakimonHas pemerka

[lonspuszanus ceera.

KonTponbHas
pabota




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

JlaGopaTopHbIie
paboThI

[Ipocreitmme u3mepeHus: U ux oopadotka. [TorpenHocTr
n3MepeHus: PU3NIECKUX BETUYHH.
Ompenenenue MIOTHOCTH TEJ MPAaBWIBHON (DOPMBI.

PacnpeneneHHe MOJICKYJI UACAJIBHOI'O I'a3a 10 CKOPOCTAM.

M3ydyeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaGumoienue 1 u3MepeHne NepuoAnIeCKUX CUTHAIIOB.
Onpenenenre eMKOCTH KOHIEHCATOPA.

OnpeneneHne MIEKTPOABIKYINEH CHIIBI HCTOYHHUKA TOKa
METOJIOM KOMIIEHCAIIUH.

Omnpenenenre CONMPOTUBICHUH MPOBOTHUKOB METOIOM
Yurcona.

CHsATHE KPUBOW HAMAarHMYMBAHUS U TICTIIU TUCTEPE3HCa C
MOMOIIbIO ocuuiuiorpada.

Omnpenenenue yaenbHOTO 3apsiaa dICKTPOHA.

CrnosxeHue 0JJHOHAIIPABJICHHBIX U B3aUMHO
MEPICHINKYIISIPHBIX KOJICOAHUH B SJICKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.

VccnenoBanue cBOOOTHBIX 3aTyXalOLUX KoJeOaHui B B
DIIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYPE.

Omnpenenenre CKOPOCTH pacIpOCTpaHEHUs
DIICKTPOMArHUTHBIX BOJIH C IIOMOIIBIO IBYXITPOBOTHOM
TTUHHIH.

Omnpenenenne aedopMaliiv MOBEPXHOCTH Tella ¢ TOMOIIBIO

MeTO/a rojorpapuueckoil nHTephepoOMeTpHH.
Ornpenenenue paanyca KpUBU3HBI JJUH3bI C IIOMOIIIBIO
SIBJICHUSI UHTEP(EPEHLIUH.

Omnpenenenue nokasarens MpeIoOMIICHUs BEIECTBA C
[IOMOILBIO SIBJICHUS UHTEPPEPEHIIHH.

W3ydyenne qudpakiiuu KOTEPEHTHOTO U3TyICHHUS B
[apaJIeJIbHbIX JTy4ax

Omnpenenenue nokasarens MPEeIOMIEHUS C TOMOIIBIO
SIBJICHUS TIOJIApU3ALUU CBETA.

[lonsipuszanus ceera.

Otuer o
nabopaTopHOi
pabore,
KOJIJIOKBHYM

CamMocTosITeNbHAS
paborta

Bce pa3aenbl TUCIUTUIMHBI (MOIYIIS)

CocraBiieHHBIE
OTYETHI 10
MPaKTUYECKUM
3aHATHAM U
1abopaTOpHBIM
paboTam

OK3aMCH.

OIIK-1.3 - Bnaseer HaBbIKaMM MCIOIb30BAHUS 3HAHUN (PU3UKU U MaTeMaTUKU IpU

PCIICHUHN NMPAKTUYCCKUX 3a1a4

Jlexnmsa

[Ipenmet duzuku. OcHOBHBIC (PU3HUUECKHUE TTOHSITHS.
MexaHnKa u OCHOBBI crernaJbHOM
OTHOCUTEIBHOCTH
MomnexynspHas pu3rka 1 TepMOANHAMUKA.
DNEeKTPUYECTBO U MAarHETU3M.
Konebanus u BOIHEI.

BoaHoBas onTuka.

TEeopuun

KonTpons
Hasi paboTa ¢
OLICHKOM,
PK3aMeH




OuneHo4YHEBIE

Tun 3anaTus Tema (pa3aen)
cpecTBa
JlaGopatop |[Ipocreiimue nuzmepenus u ux oopadortka. [lorpemnoctu Otyet mo
HbIE paOOTHI n3MepeHus: PU3NIECKUX BETHUUH. nabopaTopHOi
Ompenenenue MIOTHOCTH TEJ MPAaBWIBHON (DOPMBI. pabore,

Pacripenienenre MOJIEKY UI€AIbHOIO T'a3a I10 CKOPOCTSIM.  [KOJUIOKBUYM
M3ydyeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
Habnronenne u n3MepeHne nepruognuecKuX CUTHAIIOB.
Onpenenenre eMKOCTH KOHIEHCATOPA.
Omnpenenenne >MEKTPOABMKYIIECH CHIIBI HCTOYHHUKA TOKA
METOJIOM KOMIIEHCAIIUH.
Omnpenenenne CONPOTHBICHUH TPOBOTHUKOB METOJIOM
Yurcona.
CHsATHE KPUBOW HAMAarHMYMBAHUS U TICTIIU TUCTEPE3HCa C
MOMOIIbIO ocuuyuiorpada.
Onpenenenre ynenbHOro 3apsia 3J1€KTpOoHa.
CrnosxeHue 0JJHOHAIIPABJICHHBIX U B3aUMHO
MEPICHINKYIISIPHBIX KOJICOAHUH B SJICKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.
VccnenoBanue cBOOOTHBIX 3aTyXalOLUX KoJeOaHui B B
DIIEKTPHYECKOM KOJIeOATEIIEHOM KOHTYDE.
Omnpenenenue CKOPOCTH PaCIPOCTPaHEHUs
DIIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO IBYXITPOBOTHOM
TTUHHIH.
Omnpenenenne aedopMaliiv MOBEPXHOCTH Tella ¢ TOMOIIBIO
MeTo/]1a Tosorpaduyeckoil UHTepPepoOMETPHUN.
Omnpenenenne paanyca KpUBU3HBI JTHH3BI C TOMOIIBIO
SIBJICHUSI UHTEP(EePEHITHH.
Onpenenenre noka3arest PEJIOMIIEHUS BELIECTBA C
[MOMOIIBIO SIBJICHUS HHTEP(PEPEHLINU.
W3ydyenne qudpakiiuu KOTEPEHTHOTO U3TyICHHUS B
MapajuieNbHbIX JTy4ax
Onpenenenre noka3aresnst MPeJIOMIIEHUS ¢ TIOMOIIbIO
SIBIICHUS TIOJISIPU3AIIH CBETA.

[Tonspuszanus ceera.




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

[TpakTuuec
KOE 3aHITHE

KuHeMaTnka ocTynaTesIbHOTO M BpallaTeIbHOTO

NBUKEHMSI MATEPHAIBHOM TOUKU

JlMHaMuKa MOCTYNaTeIbHOTO JBUKEHUS MaTEpUATbHON

TOUKH. 3aKoHbl HptoTOHA

MexaHnnueckasi paboTa 1 S3Heprus. 3aKOHbI COXpaHEHUs B

MEXaHHUKe

BpamarenbHoe IBUKEHHUE TBEPIOTO Tela

DNEMEHTHI CIELIUAIbHON TEOPUN OTHOCUTEIBHOCTH

OcHoBbl MKT. I'a30BbI€ 3aKOHBI.

Tennora. YpaBHeHHe TEIIOBOTO OanaHca.

[IlepBoe Ha4aIO0 TEPMOJUHAMUKH.

Bropoe u Tperse Hagasia repmoauHamuky. [uxn Kapso.

DHTpONHUs

OnexrpocraTuka. 3akoH Kynona.

MeTo1bl pacueTa 3JIEKTPUIECKUX 0N

[ToTenuuman 3sekTpudeckoro nosist. Kongencaropsl

[locTosiHHBIN 371eKTpUYecKuil TOK. 3aKkoHbl OMa.

Conporusienue NpoBOAHUKOB. MIcTOUHNKH TOKa

MarnuTtHoe noje. MeTopl pacyeTa MarHUTHBIX I10JIEH

Cunel Amniepa u Jlopenna

SIBIeHME AEKTPOMArHUTHOM HHIYKIIMH

CB00O/IHBIE HE3aTYXAOLIHUE U 3aTyXAIOIUEe MEXaHUYECKHE

KOJ1e0aHusl.

CrnoxeHune konebaHuit

BbIHYKI€HHbIE MEXaHUYECKUE KOJICOAHMUS.

CB00O/IHBIE HE3aTYXAIOLHE U 3aTyXarolue

PIIEKTPOMarHuTHbIE KoieOaHus

BbIHYX1eHHbIE 3JIeKTPOMarHUTHbIE Kosiebanus. Llenu

[IEPEMEHHOT0 TOKa

Ypyrue BOJIHbI. 3BYK.

DNeKTPOMarHUTHHIE BOJIHBI

WuTepdepenius ceera. UHTepdepeHius B TOHKUX

MJIEHKaX

Judpaxius ceera. [JudpakiimonHas pemerka
[Tonspuszanus ceera.

KonTpons
Has paboTa,
KOJUTOKBUYM

CamocrosTe
nhHas paboTta

Bce pa3gensl tucuinHbl (MOIYIIS)

KoHTponbHas
pabora,
TOMallHee
3aJjaHie, OTYETHI
o
1ab0pPaTOPHBIM
paboTawm,

OK3aMCH

OIIK-2.5- 3HaeT OCHOBHBIE METO/IBI M CPEJICTBA MTPOBEICHUS IKCIIEPUMEHTAITBHBIX

I/ICCJ'IC,Z[OBaHI/II\/'I, CUCTCMbI CTAaHJApTU3aluN U CepTI/I(i)I/IKaLII/II/I




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

JlaGopatop
HbIE paOOTHI

[Ipocreitimme u3mepeHus: U ux oopadotka. [lorpenrnoctu
n3MepeHus: PU3NIECKUX BETUYHH.
Ompenenenue MIOTHOCTH TEJ MPAaBWIBHON (DOPMBI.

PacnpeneneHHe MOJICKYJI UACAJIBHOI'O I'a3a 10 CKOPOCTAM.

M3ydyeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaGumoienue 1 u3MepeHne NepruoIMIeCKuX CUTHAIOB.
Onpenenenre eMKOCTH KOHJIEHCATOPA.

OnpeneneHne MIEKTPOABIKYINEH CHIIBI HCTOYHHUKA TOKa
METOJIOM KOMIIEHCAIIUH.

Omnpenenenre CONMPOTUBICHUH MPOBOTHUKOB METOIOM
Yurcona.

CHsATHE KPUBOW HAMAarHMYMBAHUS U TICTIIU TUCTEPE3HCa C
MOMOIIbIO ocuuyuiorpada.

Omnpenenenue yaenbHOTO 3apsiaa dICKTPOHA.

CrnosxeHue 0JJHOHAIIPABJICHHBIX U B3aUMHO
MEPICHINKYIISIPHBIX KOJICOAHUH B SJICKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.

VccnenoBanue cBOOOTHBIX 3aTyXalOLUX KoJeOaHui B B
DIIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYPE.

Omnpenenenue CKOPOCTH PaCIPOCTPaHEHUs
DJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO IBYXITPOBOTHOM
TTUHHIH.

Omnpenenenne aedopMaliiv MOBEPXHOCTH Tella ¢ TOMOIIBIO

MeTO/a rojorpapuueckoil nHTephepoOMeTpHH.
Ornpenenenue paanyca KpUBU3HBI JJUH3bI C IIOMOIIIBIO
SIBJICHUSI UHTEP(EPEHLIUH.

Omnpenenenue nokasares MIPeIOMICHUS BEILECTBA €
[IOMOILBIO SIBJICHUS UHTEPPEPEHIIHH.

W3ydyenne qudpakiiuu KOTEPEHTHOTO U3TyICHHUS B
[apaJIeJIbHbIX JTy4ax

Omnpenenenue nokasarens MPEeIOMIEHUS C TOMOIIBIO
SIBJICHUS TIOJIApU3ALUU CBETA.

[lonsipusanus ceera.

Otyer no
nabopaTopHOi
pabore,
KOJIJIOKBHYM

CamocrosTe
nhHas paboTta

Bce pa3gensl tucurinHbl (MOIYIIS)

KonTpons
Hasi pabora,
TOMallHee
3aJaHue, OTYETHI
o
1ab0paTOPHBIM
paboTawm,
DK3aMEH

OIIK-2.6-YmeeT BBIOHpATh CLIOCOOBI U CPEICTBA H3MEPEHHUI U TPOBOUTH IKCIIEPUMEHTAIbHBIE

HNCCICOOBAHUA




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

JlaGopatop
HbIE paOOTHI

[Ipocreitmme u3mepeHus: U ux oopadotka. [TorpenHocTr
n3MepeHus: GU3NYECKUX BEITUUHH.
Ompenenenue MIOTHOCTH TEJ MPAaBWIBHON (DOPMBI.

PacnpeneneHHe MOJICKYJI UACAJIBHOI'O I'a3a 10 CKOPOCTAM.

M3ydyeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaGumoienue 1 u3MepeHne NepruoIMIeCKuX CUTHAIOB.
Onpenenenre eMKOCTH KOHIEHCATOPA.

OnpeneneHne MIeKTPOABIKYINEH CHITBI HCTOYHHUKA TOKA
METOJIOM KOMIIEHCAIIUH.

Omnpenenenre CONMPOTUBICHUH MPOBOTHUKOB METOIOM
Yurcona.

CHsATHE KPUBOW HAMAarHMYMBAHUS U TICTIIU TUCTEPE3HCa C
MOMOIIbIO ocuuyuiorpada.

Omnpenenenue yaenbHOTO 3apsiaa dICKTPOHA.

CrnosxeHue OJJHOHAIIPABJICHHBIX U B3aUMHO
MEPICHINKYIISIPHBIX KOJICOAHUH B SJICKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.

VccnenoBanue cBOOOTHBIX 3aTyXalOLUX KoJeOaHui B B
DIIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYPE.

Omnpenenenue CKOPOCTH PaCIPOCTPaHEHUs
DIICKTPOMArHUTHBIX BOJIH C IIOMOIIBIO IBYXITPOBOTHOM
TTUHHIH.

Omnpenenenue nedopmaiuy MOBEPXHOCTH TeJa ¢ TOMOIIBIO

MeTO/a rojorpapuueckoil nHTephepoOMeTpHH.
Ornpenenenue paanyca KpUBU3HBI JJUH3bI C IIOMOIIIBIO
SIBJICHUSI UHTEP(EPEHLIUH.
Omnpenenenue nokasares MIPeIOMICHUS BEILECTBA €
[IOMOILBIO SIBJICHUS UHTEPPEPEHIIHH.
W3ydyenne qudpakiiuu KOTEPEHTHOTO U3TyICHHS B
[apaJIeJIbHbIX JTy4ax
Omnpenenenue nokasarens MPEeIOMIEHUS C TOMOIIBIO
SIBJICHUS TIOJIApU3ALUU CBETA.

[Tonspuszanus ceera.

Otyer no
nabopaTopHOi
pabore,
KOJIJIOKBHYM

CamocrosTe
nhHas paboTta

Bce pa3gensl tucurinHbl (MOIYIIS)

KonTpons
Hasi pabora,
TOMallHee
3aJaHue, OTYETHI
o
1ab0paTOPHBIM
paboTawm,

OK3aMCH

OIIK-2.7-Bnaneer cnoco6aMu 00pabOTKH U MTPECTABICHHUS TIOTYIEHHBIX JAHHBIX U OI[CHKH

MOTrpCIIHOCTU PC3YJIIbTATOB I/ISMepeHI/Iﬁ




Tun 3anarus

Tema (pa3aen)

OuneHo4YHEBIE
CpencTBa

JlaGopatop
HbIE paOOTHI

[Ipocreitmme u3mepeHus: U ux oopadotka. [lorpenrnocTu
n3MepeHus: PU3NIECKUX BETUYHH.
Ompenenenue MIOTHOCTH TEJ MPAaBWIBHON (DOPMBI.

PacnpeneneHHe MOJICKYJI UACAJIBHOI'O I'a3a 10 CKOPOCTAM.

M3ydyeHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaGumoienue 1 u3MepeHne NepruoIMIeCKuX CUTHAIOB.
Onpenenenre eMKOCTH KOHJIEHCATOpa.

OnpeneneHne MIEKTPOABIKYINEH CHIIBI HCTOYHHUKA TOKa
METOJIOM KOMIIEHCAIIUH.

Omnpenenenre CONMPOTUBICHUH MPOBOTHUKOB METOIOM
Yurcona.

CHsATHE KPUBOW HAMAarHMYMBAHUS U TICTIIU TUCTEPE3HCa C
MOMOIIbIO ocuuyuiorpada.

Omnpenenenue yaenbHOTO 3apsiaa dICKTPOHA.

CrnosxeHue OJJHOHAIIPABJICHHBIX U B3aUMHO
MEPICHINKYIISIPHBIX KOJICOAHUH B SJICKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.

VccnenoBanue cBOOOTHBIX 3aTyXalOLUX KoJeOaHui B B
DIIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYPE.

Omnpenenenue CKOPOCTH PaCIPOCTPaHEHUs
DJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO IBYXITPOBOTHOM
TTUHHIH.

Omnpenenenne aedopMaliiv MOBEPXHOCTH Tella ¢ TOMOIIBIO

MeTO/a rojorpapuueckoil nHTephepoOMeTpHH.
Ornpenenenue paanyca KpUBU3HBI JJUH3bI C IIOMOIIIBIO
SIBJICHUSI UHTEP(EPEHLIUH.
Omnpenenenue nokasares MIPeIOMICHUS BEILECTBA €
[IOMOILBIO SIBJICHUS UHTEPPEPEHIIHH.
W3ydyenne qudpakiiuu KOTEPEHTHOTO U3TyICHHUS B
[apaJIeJIbHbIX JTy4ax
Omnpenenenue nokasarens MPEeIOMIEHUS C TOMOIIBIO
SIBJICHUS TIOJIApU3ALUU CBETA.

[Tonspuszanus ceera.

Otyer no
nabopaTopHOi
pabore,
KOJIJIOKBHYM

CamocrosTe
nhHas paboTta

Bce pa3gensl tucurinHbl (MOIYIIS)

KonTpons
Hasi pabora,
TOMallHee
3aJaHue, OTYETHI
o
1ab0paTOPHBIM
paboTawm,

OK3aMCH




4. TunoBble KOHTPOJIbLHBIE 32IaHUS
IIpencraBuTh OMH IPUMED 3aJaHUA IO KaXKIOMY THITY OLICHOYHBIX CPENCTB I KayKIOU
KOMIIETEHINH, (POPMUPYEMOM TaHHOH TUCIIUILIIHHOM.

1. JlaGopaTopHbie pabOThI 110 TUCHUILIMHE (MOAYIIIO).
3aaHus Ha BBIOJIHEHNE JTA0OOPATOPHBIX PAaOOT MPECTABIEHBI B AJICKTPOHHO-NH(POPMAIIHOHHON
obpasoBatenbHOU cpeze u poctynubl o URL — (http://aup.uisi.ru/2424712/).

2. [lepeyeHbp BOMPOCOB K 53K3aMEHY IMPEICTABICH B 3JIEKTPOHHO-HH()OPMAITMOHHON
obpasoBatenbHOU cpese u noctynubl o URL — ((http://aup.uisi.ru/2424712/).
3. [IpakTrueckue 3aHATHS 110 JUCITUTUIMHE (MOIYJIIO).

3amaHusi, Ha BBIMOJHECHHEC WHAMBHUIYAIbHBIX 3aJaHUi, NPEJCTABICHBI B 3JIEKTPOHHO-
nHbOpMaIMOHHOM 0Opa3oBarenbHO cpene u goctymnbl 1o URL — ((http://aup.uisi.ru/2424712/).
2. CamocTosTenpHas padoTa Mo JUCHHUILTHHE (MOIYIIIO).
3amaHus, Ha BBINOJHEHHE CaMOCTOSTEIBHOH pPabOThI, MPEICTABICHBI B  AIIEKTPOHHO-
uHpOpMaIMOHHOW 00pa3oBaTenbHOit cpeae u noctymnubl mo URL — ((http://aup.uisi.ru/2424712/).
5. [Tpumep Ounera AJ1s1 yCTHOTO dK3aMeHa.

denepanbHOE areHTCTBO CBSI3U
Ypanbckuii TEXHUYECKUN Ox3ameHanuonHblii omier | YTBEPX/IALO:

WHCTUTYT CBSI3U U UHGOPMATUKU Ne 13 3aB. kadenpoit BMud

(pumman) ®I'bOY BO

"Cubupckuil rocyaapCcTBEHHBIH o nucaumvge «Puzukay | « 04 » cerraops 2019 r.

YHUBEPCUTET
TEJIeKOMMYHUKAIUN U
uHpopmaTuku"
B I. EkarepunOypre (YpTUCU
Cubl'YTH)

Hamnpasienne 11.03.02 Tpoduns TexHOIOTHUU M CHCTEMBI ONTHYECKOU CBSI3H Y POBEHB
bakanaspuar ®axynsrer UNUnY xypcl cemectp 1

1. OCHOBHBIC XapaKTEPUCTHKN KHHEMATHKA MaTePUAIbHON TOUKH: TPACKTOPHSI,
nepeMenieHne, panyc-BeKTOp, CKOPOCTh, yckopeHnue. HopmansHoe 1
TaHTeHIIMATTbHOE YCKOPEHUSI.

3aoaua. Touka M IBHKETCS TIO CITUPAITA C TIOCTOSTHHOM 10 BEJIMYUHE CKOPOCTHIO

B HampaBlIeHUH, yKa3aHHOM CTpenkoil. [lpu 3ToM BenmunHa HOPMAbHOTO M
YCKOPEHHH. . . ==
1) yBenuumBaeTcss  2) yMEHbBIIAETCSI 3) e u3mensiercss  4) paBHa 0

2. IlepBoe Hayano TEPMOJAUHAMUKHU U €r0 IPUMEHEHUE K H30MPOLECCaM.

3aoaua. Kucnopon non nasnenueM 0.2 MIla B oObeme 1 M~ cHavana HarpeBarOT MPHU MOCTOSHHOM
IaBIEHUH 10 3 M3, a 3aTeM IpH MOCTOSTHHOM oO0beme 1o naienus 0.5 MIla. Haiitu uzmenenue
BHYTPEHHEHN HEPTUU rasa.

[Toamucs npenoxasarens WNnbuneix H.W.

6. HCpG‘ICHB BOIIPOCOB JIA1 YCTHBIX 3K3aMCHOB!:

Kunemamuka mamepuanvhoit mouku.

dusnueckue MOJEIN: MaTepUalIbHasi TOUKa, a0COIIOTHO TBEPJOE TEIIO.

N30TponHOCT ¥ OJHOPOAHOCTD IIPOCTPAHCTBA U BPEMEHH.

CKaJ'IHpHI)Ie M BCKTOPHBIC BEJIMYWHEI.

CriocoObl onricaHust IBUKEHUs (KOOPMHATHBIN, BEKTOPHBIH, ecTecTBEeHHbIH ). CUCTEMBI OTCUETA.
[Iepemenienue, TpaekTopus, paanyCc-BeKTOp, IPOUIECHHBIN MyTh.


http://aup.uisi.ru/2424712/
http://aup.uisi.ru/2424712/
http://aup.uisi.ru/2424712/
http://aup.uisi.ru/2424712/

Cxopoctb. CpenHsisi, MTHOBEHHAs1, CPEHSS IIyTeBast CKOPOCTb.

Yckopenue. CpeiHee 1 MTHOBEHHOE YCKOPEHHE.

[IpssMONMHENHOE paBHOMEPHOE IBUKCHUE. Y PABHEHHE IIPSAMOIUHEHHOTO PABHOMEPHOIO IBUKEHHUS.
[IpsmonuHeliHOE HEpaBHOMEPHOE JBM)KCHUE. YpPaBHEHUE MPSIMOJIMHEHHOTO HEPABHOMEPHOTO
JIBUKEHUS.

KpuBonuneiinoe npmxeHne. TaHreHIIMAIbHOE U HOPMAJIbHOE YCKOPEHHUE.

BpamarensHoe 1BUKEHUE MaTEpUaIbHOW TOUYKM M €r0 XapaKTEpUCTUKU (Yrojl IOBOPOTA, YIJIOBas
CKOPOCTb, YTJIOBOE YCKOPEHUE).

Junamuka nocmynamenbHozo 08UdCeHUA

Macca u Bec Ten. [lnoTHOCTS.

Cuna. 3akons! HeroToHa.

Nmmnynbce Tena. 3aKkoH COXpaHEHUsl UMITYJIbCa.

3akoH BceMHpHOro TiaroreHus. Cuiia TAroreHus. ['paBUTallMOHHAasE M HMHEpPTHas Macca. 3aKOHbI
Kennepa.

Cmamuka.

VYcnoBust paBHOBECHUS TeI.

[IpocTble MalIMHBI U MEXAHU3MBI.

Paboma u snepecus.

Pabora B Mexanuke. Pabota, coBeprmaemast moctositHHOW cuiioil. PaboTa, coBepiaemasi nmepeMeHHON
CUJION.

Kunernueckasi sHEpTHs ¥ TEOpEMa O CBSI3U YHEPTUHU U PaOOTHI.

KoHcepBatuBHble 1 HeKOHcepBaTUBHBIE cuilbl. [loTeHunManbHas sHeprus. [IpuMepsl NOTEHIMATBHBIX
JHEPTUi.

3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE.

KoadduumenT moneznoro AeicTBUS MAIIHH.

AOGCOIIOTHO ynpyruid U abCONIOTHO HEYNPYTruil yaap. LleHTpanbHbIi 1 HELIEHTPaTbHBIN yaap.
Mexanuka meepoozo mena.

Crenenu cB00OIbI; pa3NoKEHUE IBIKEHUS HA COCTABIISAIOIINE.

MoMEHT WHEpLHH; BBIYUCICHUE MOMEHTa WHEPIIMU; MOMEHTHl MHEPIMH MPOCTHIX Tel. Tepema
[oitrenca-lreitHepa.

MOMEHT CHJIBL.

MomeHT uMityibca. 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCa.

YpaBHeHUE IBUKEHUS TBEPAOTO TeEa.

PaGota u sHEeprust ABMKYIUXCS TEN.

AHaorus ¢ nocTynaTesIbHbIM JIBUKEHUEM.

Inemenmul cneyuanvnoit meopuu omuocumensvnocmu (CTO).

[Ipunuun otHocutenbHocTH [Manunes. [Ipeo6pasoBanust ["anumes 11 KOOPAUHAT U CKOPOCTEM.
[TocTynatel cienuanbHOW TOPUH OTHOCUTEIBHOCTH.

[IpeobpazoBanus Jlopenna. Cieactust mpeoOpazoBanuii JlopeHia.

PensTuBucTCKAs AMHAMUKA: UMITYJIbC, Macca, paboTa, SHEpTusl.

I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.

Moanexynapuasa gu3uka.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHUS BEIIECTBA.

ATOMBI ¥ MOJIEKYIIBI. TenaoBoe JBUKEHUE aTOMOB U MOJIEKYJI.

BbpoynoBckoe nmxenue. Juddysusi.

Pacrnipenenenre Mosekys o CKOpoCTsIM (pacmpeaenenue Makcsenna).

bapomerpuueckas popmyia.

Temneparypa. TepMoMeTphl U TEMIIEPATYPHBIE IIKAJIBI.

WNneanbHbiil ra3. YpaBHEHUE COCTOSTHUS MACATBHOTO ra3a. 3aKOHbI HICaIbHOTO rasa.

OcCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUH Ia30B.

Tepmoounamuxa. 301MpOBAHHBIE CUCTEMBI.

Tennora. KonnyectBo ternoTs! TemnoeMkocTs Tena. Y paBHEHHE TEIJIOBOTo OanaHca.

BuyTtpenHss sHeprus. BHyTpeHHsIs S3HEprus uealbHOro rasa.

Paznuune Mexxay TeMreparypou, TEIIOTON U BHYTPEHHEN SHEpruen.

[TepBoe Ha"asI0 TEPMOJUHAMUKHU. DHTATBITHS.



Oo6patuMbie 1 HEOOpATUMBIE TPOLIECCHI.

Huknuueckuit mporecc. Temnossie asurarenu. K.m.g. TemioBwlx auratened. Bropoe Hauano
tepmoauHamuku. JIsurarens Kapho.

Outponus. Tperbe Hauano TepmoauHaMuku (Teopema HepHcera).

Da3zoevie npespauienus u paenogecusn. Daza. daszoBbie nepexonsl. PaBHOBecume aByx (¢as.
PaBHoBecue Tpex ¢az. dazoBwrie nuarpammbl. [lmaBnenune w kpucraumsainus. Vcmapenue u
KOHJIeHcanust. MeTacTaOMIbHBIE COCTOSTHHUS.

Aenenus nepenoca. luddysus. TeronpoBonnocts. BHyTpeHHee Tpenue. Bakyym.
Inekmpocmamuka.

DIIEKTPUYECKUE 3apsi/ibl U UX CBOMCTBA. B3anmoaeiicTBre 3i1eKTprudecKkux 3apsaaoB. 3akoH KyioHa.
DIEKTPUUYECKOE TI0JIE U €r0 XapaKTEPUCTUKU: HAMPSHXKEHHOCTh JIEKTPUUECKOTO MOJIsl, CUIOBBIC JTMHUH,
noreHuuan. CBs3b HAPSHKEHHOCTH C MOTEHIIUAJIOM.

[IpuHUMnI Cyneprno3uiuu JIeKTPUUECKUX MOJICH.

PaGota nepemernienus 3apsijia B 3JIEKTPUIECKOM IIOJIE.

Hupkynsiius v MOTOK BEKTOpa HAIPSHKEHHOCTH 3IEKTPUUYECKOTO TOJIA.

[ToTok BekTOpa HAPSIKEHHOCTH 3JEKTpOoCcTaTHUecKoro nois. Teopema ["aycca.

JIMDJIEeKTPUKK B DJIEKTPUUECKOM MoJie. JludiiekTpuueckass TpOHUIIAEMOCTh BemiecTBa. [lomspusarus
JUAJIEKTPUKOB.

[IpoBOAHMKY B 3NEKTPUUECKOM MOJIE. DIEKTPOEMKOCTh ITPOBOJIHUKA.

Konnencaropsl. EMkocTh kOoHeHcaTOpa. CoelMHEHNE KOHIEHCATOPOB.

DHeprus EeKTPOCTATUYECKOTO MOJIA.

3aKoHbl ROCMOAHHO020 ITIEKMPUUECKO20 MOKA.

Onekrpuyeckuil Tok. Cuiia u MI0THOCTh TOKA.

CornpoTuBiieHrE NPOBOAHUKOB U €r0 TEMIIEpaTypHas 3aBUCUMOCTb.

3akon OMa y1st OTHOPOIHOTO M HEOJHOPOIHOTO YYaCTKa LETIH.

D.4.c. 3akoH OMa 1715 3aMKHYTOU LIETIH.

3akonsl Kupxroga.

Pa6ota u momrHoCcTh TOKa. 3akoH [[xoyins - Jlenua.

dnekmpomaznemusm.

MarnuthHoe none. Maaykuus MII. Hanpsokennocts MII. Cunossle nuanu MIT.

3akon buo - CaBapa - Jlamnaca.

[IpuHuun cynepno3uiuu.

MarnuTHsIii notok. Teopema ["aycca 111 MarHUTHBIX ITOJIEH.

TeopeMa 0 HUPKYIALMHM BEKTOPAa MATHUTHOW MHIYKIUU.

JleficTBHE€ MarHUTHOTO TIOJISI HAa MPOBOJAHMK ¢ TokoM. Cuita Ammepa.

JleficTBHEe MarHUTHOTO TOJIA HA ABWXKYyIIMiics 3apsaa. Cuna JlopeHna.

MarHuTHBII MOMEHT KOHTYpPa C TOKOM.

PaGota nmo nepemenieHuIo MPOBOAHUKA H KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

Knaccudukanusi MarHeTMKOB M MX OCHOBHBIE XapaKTEPUCTUKH (MapaMarHeTHKH, IUAMarHETHKH,
(beppoMarHeTHKH).

SIBnenue snekTpomMaruuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuino Jlenna.

SABnenue camonHAyKIMU. MHAYKTUBHOCTH. B3anmMHas uHIyKusl.

DHeprust MarHUTHOTO TOJISI.

Ocnogvl meopuu Makceenna.

VYpaBHenust MakcBeiia B UHTErpajibHOU (hopme, uX rU3HnUecKuil CMbICI.

Mexanuueckue Konedanus.

OO6mue cBeieHus 0 KojiebaHusAx. XapaKTEPUCTUKN KOJIeOaHUil: aMIUIUTY/a, ¢asza, 4acToTa, MepUoI.
CBoOonubie rapmoHudeckue konebanus. JuddepenimanbHoe ypaBHEHHE TapMOHHYECKHUX
KoJe0aHui U ero pelieHue.

CwMmernieHne, CKOPOCTh U YCKOPEHHE MATepUATbHON TOYKH MPU TapPMOHUYECKUX KONCOAHMSIX U UX
rpadukH.

DHeprus rapMoHudeckoro xonedanus. KuHeTndeckas v MOTEHIIMANIbHAS dHEPTUs KoJeOmtomeics
TOYKHU.

["apMOHMYECKUI ¥ aHTAPMOHUYECKUNA OCLMIUIATOP. MaTeMaTndeckuid, Mpy>KMHHBIA U (pU3NYeCKHUi
MasITHUKH.



3aryxatomue konedbanus. [luddepeHnmanbHoe ypaBHEHHE U €0 PEeLICHHE.

XapakTepuCTUKH 3aTyXamomuxX KoyieOaHWi: Kod(puimeHT 3aryxaHus, JorapupMUYECKUNA
JEKPEMEHT 3aTyXaHHs, JOOPOTHOCTh, BPEMsI peslakCalliy. DHEPT sl 3aTYXalOUINX KOJIeOaHuil.
Breinyxnennsie konebanus. [uddepeHnmnanibHoe ypaBHEHHE W €ro  pelieHHe. 3aBHCHUMOCTH
aMIUTATYIBI U (Da3bl BEIHYKJACHHBIX KOJIeOaHUH OT 4YacTOTHl BHEIIHETO BO3/IEHCTBUS. Pe3oHaHcC.
I'paduueckoe n300parkeHne TaApMOHUYECKUX KOJICOAHMIA.

CroxeHne TapMOHMYECKMX KOJICOaHWH OJHOTO HAalpaBlICHUs W OJHOMW 4YacTOTHL. bueHws.
CrnosxeHue B3aMMHO NEPIIEHANKYISPHBIX KoJieOaHui. Y paBHEHHE TPACKTOPUU ABUKYIIECHCS TOUKH.
@urypsl Jluccaxy.

Mexanuueckue 601Hbl.

Pactipoctpanenue konebanuii B ympyroil cpene (BomHoBoe aABMkeHHe). [IpogonbHbIe U
MIONIEPEYHBIE BOJIHBI.

BonHoBast moBepXHOCTb, (DPOHT BOJHBI, CKOPOCTh PACIPOCTPAHEHHS BOJH, JJIUHA BOJHHI,
BOJIHOBOM BEKTOP.

YpaBHEHHS TIOCKOW U CheprudecKoit BoIH. BOTHOBOE ypaBHEHHE U €ro pelieHue.

DHeprus Oerymux BojH. Bektop Ymoga.

[IpuHnun cynepno3unuu BoJH. I pynmnoBas CKOPOCTb.

KorepentHocts. UnTepdepentys u qudpaxius BOJIH.

Crosiune BOJIHBI.

Dddext Jomnepa.

OTtpaxkeHue U MpeIoMIIEHNE BOJIH.

38yK.

3ByKOBbI€ BOJIHBI. CKOPOCTH 3BYKOBBIX BOJIH B razax.

[IIkana ypoBHeil 3Byka. IHTEHCUBHOCTh M TPOMKOCTB 3BYKa.

Dddexr Jloruiepa B akycTHKE.

VYnbTpa3Byk u ero npuMenenue. MHdpasByk u ero npuMeHeHue.

dnekmpomaznummuoie Ko1edanus.

WneanbHblil konebaTeabHbIA KOHTYD.

CB00OO/IHBIE AJIEKTpOMArHuTHbIE Kosebanus. JnddepennuansHoe ypaBHEHHE U €r0 peIIeHue s
3apsiia ¥ TOKa. 3aBUCUMOCTh YacTOTHI U Mepuojia Kojlebanuii oT mapaMeTpoB KoHTypa. Casur a3
MEX1y KOJIEOaHUSIMHU TOKA U HaIPSKEHUSI.

DHeprus KoyiebaTeNbHOr0 KOHTYpa. B3aumMHoe npeBpalieHue nojeil u SHeprui npu KoleOaHusX B
KOHTYpE.

3aryxarolue >JeKTpOMarHuTHele Kosebanus. JuddepeHnuanbHoe ypaBHEHHE U €0 pelIeHHE.
XapakTepuCTUKU 3aTyXaIOIMMUX JJIEKTPOMArHUTHBIX KoJjeOaHuil. OTKpBITHINM  KoOJIeOaTeIbHBIMN
KOHTYP.

BoiHykeHHbIE AJeKTpoMarHuTHele konebanus. [lepemennbiii Tok. llenb mnepemeHHOro ToKa.
3axoH OMa. MoIIHOCTE NEPEMEHHOTO TOKA. PE30HaHC TOKOB M HANIPSKEHUM.
Dnexmpomaznumusle 60HbL.

I'enepanus 351eKTpOMarHUTHHIX BOIH. CBOMCTBA 3I€KTPOMArHUTHBIX BOJIH.

CKopocThb pacnipocTpaHEHHsI 3JIEKTPOMAarHUTHBIX BOJIH.

[Iepenoc aHEprun 3J€KTPOMarHUTHBIMU BOJIHAMU. BekTop YmoBa - [loliHTHHTa.

JlaBiieHure 351eKTpOMarHuTHBIX BoJH. 11Ikana 3inexkTpoMarHuTHBIX BOJIH.

Humepdghepenyua ceéema.

Pa3BuTHe npeacraBieHuil 0 npupojie cBeTa.

MonoxpomaTuueckue BoIHbl. KOorepeHTHbIe CBETOBBIE BOJIHBI.

Nutepdepentius ceeta u MeTo bl ee HaOmoaeHus (meton KOHra, 3epkana @penens u ap.).

Pacuer nnTepdepeHIIMOHHON KapTUHEI - YCIOBUS MUHUMYMOB M MAKCUMYMOB.

WnTtepdepennus cBeTa B TOHKUX MJICHKAX.

[Tonoce! paBHoit Tonmuubl. Konbiia HetotoHa. [1oocel paBHOrO HakIIOHA.

[Ipumenenue nuntepdepenun. [IpocBeraeHHas onTuka.

Jlugppaxyus ceema.

SIBnenue qudpakuuu U ycinoBus ee HaOmoaeHus. OnbiT Openens.

ITpunnun Noiirenca-Ppenensa. Meron 308 Openens.

Hudpaxius Openens Ha KPYTJIOM OTBEPCTHH U JMCKE.



9.

10

11

12.

Hudpaxius Opaynrodepa Ha y3KOH MIETH.

Hudpakuuonnas pemetka. Judpakunonuslil ciektp. CrieKTpaabHbIN aHAIN3.
IInockoctHas pewmerka. [IpocTpaHncTBEeHHAs pellIeTKa.

Judpakuus peHTreHoBcKkuX dydei. @opmyna Bynbeda - bparra.

Ilonapusayus ceema u 31emenmovl KpUCMAaii100nRMUKU.

EcTecTBeHHBIN U NOJIAPU30BAHHBIN CBET.

[Tonspu3zanus cBeta npu OTPaKEHUU U MIPEOMIIEHUHU. 3aK0oH bprocrepa.

[Tongpuzaropsl u aHanu3atopsl. IloaspusanonHble MPU3MBbI U TOJIAPOUIbL. 3aKOoH Mantoca.
Pacnpoctpanenne cBeta B ONTUYECKH MPO3pauyHbIX  KpUCTAIaX. SIBIIeHME  JBOMHOTO
Jy4enpeaoMIICHUS.

AHanu3 nojspu3zoBaHHoro ceera. Dddextsl Papanaes u Keppa.

IIpumepHbIe 3ana4n:
CryneHT npoexai MOJOBHHY IYTH Ha BEJIOCUIIE/IE CO CKOPOCThIO Vi = 16 km/4. Jlanee moioBHHY
OCTaBIIIETrOCsl BPEMEHHU OH eXajl CO CKOPOCThIO Vo = 12 KM/4, a 3aTeM J0 KOHIIA MyTH IIeJ MEeUIKOM
CO CKOPOCTHIO V3= 5 kM/4. OTIpeiesIuTh CPEIHIOI CKOPOCTh ABMKEHHS CTYJICHTA Ha BCEM ITYTH.
Anpo maccoit m = Skr 6pocarot noj yriaom a = 60 ° K TOpU30HTY, 3aTpadnBas mpu 3ToM padboty 500
JUx. IlpeneOperast CONpOTHBIIEHHEM BO3yXa, ONPEACIHTD: 1) uepe3 kakoe Bpems t sSApo yrmajaeT Ha
3eMJTI0; 2) KaKO€ PacCTOSHUE S M0 TOPU3OHTANIA OHO MPOJIETHUT.
Bo ckonpko pa3 yBenmuumBaeTcs MPOJOJDKUTEILHOCTh JKU3HU HECTAOMJIBHOM 4YacTHUIBI (110 Yacam
HEMOJIBIXKHOTO HAO0IaTeNs1), €ClId OHA HAYMHAET JBUTaThCS CO CKOPOCTHIO, cocTaBisomei 99%
CKOpPOCTH cBeTa?
I'a3 mpu 300 K 3anmmaet HekoTophIii 00beM. J[o Kakoil TemrepaTypsl €ro clieyeT OXIaIuTh
n300apHO, YTOOBI 00beM yMeHbIIMIICS Ha 25 %?
WneanbHblii ra3 cxxaiym U30TEPMUYECKH TaK, YTO €ro 00beM yMeHbIIIICA B 4 pa3a, a 3aTeM
M300apHO PACHIMPHIIH IO TIEPBOHAYAILHOTO 00beMa. HaliTh oTHOIIEHNE HaYaIbHOU TEMIIEPATYPHhI
ra3a K ero KOHe4YHOU TeMIeparype.
[Inockuil BO3AYIIHBIM KOHJEHCATOP 3apsiAWiM 10 HEKOTOPOH pa3HOCTH MOTEHIMAIOB. 3aTeM
KOHJICHCATOp, HE OTKIOYas ero OT WCTOYHUKA HANPSOHKCHHs, 3aMOJHWIA JAUAICKTPUKOM.
Onpenenure AMAIEKTPUYECKYIO IPOHUIIAEMOCTb JMAJIEKTPUKA, €CIM OTHOIIEHHE 3apsijia
BO3IyIITHOTO KOHJIEHCATOPA K 3apsily KOHJIEHCATOpa ¢ AUAJIEKTpUKOM paBHo 0.25.
BonbT™MeTp, coelMHEeHHBINH NOCae10BaTeNbHO ¢ conpoTtuBieHueM Ry = 10 kOM, npu BKIIOYEHUH B
cetb ¢ HampsbkenueM Up = 220 B, mokaseiBaer Hampspkenue U; = 70 B, a coenuHeHHBIN
MOCJIeIOBAaTEIbHO C compoTuBieHneM Rj, mokaspiBaer Hampsbkenue U, = 20 B. Haiigure
comnpoTuBiieHre Ry. BHYTpeHHUM CONPOTUBIIEHNEM UCTOYHHKA TPEHEOPEUb.
DNEeKTPOH JBUKETCS B BaKyyMe B OJTHOPOJHOM MarHMTHOM IOJi€ ¢ MHAYKIMEH, paBHOU 5 MT; ero
ckopocts paBa 1.0-10* km/c u HampaBieHa MEPIEHANMKYISIPHO K JMHUSM MATHUTHON HHITYKIUHH.
Omnpenenure cuity, IEHCTBYIOILYIO HA 3JIEKTPOH, U PAIUYyC OKPYKHOCTH, 110 KOTOPOH OH JIBUXKETCS.
Teno maccoit m = 5 kr coBepmaer 3aTyxarome konebanus. B Teuenne Bpemenn t= 50 C Temo
notepsiio 60% cBoeit s3neprun. Onpenenute KOAXPPUIUEHT CONPOTUBIICHUS CPEBbI I.

. JlnuHa A 37E€KTPOMAarHUTHOM BOJHBI B BaKyyMe, Ha KOTOPYIO HACTPOEH KoJieOaTeNbHBIM KOHTYD,

paBHa 12 M. [IpeHeOperast akTHBHBIM CONPOTUBJIEHHEM KOHTYpA, ONPEACTUTh MaKCUMAJIbHBIN 3apsij
Om Ha O0OKJIaIKaX KOHAEHCATOpa, €CJIM MaKCUMallbHasl cujla ToKa B KOHType Im=1 A.

. Ha menp mumpunoit a=0,1 m HopMalIbHO Na1aeT NapaulebHbIM My4OK CBETa OT

MOHOXPOMAaTHUYECKOT0 UCTOuHUKA (A=0,6 mKxm). OnpenenuTs MUpuHy L neHTpambHoro
MakcuMyMa B TU(paKkIOHHONW KapTHHE, IPOELUPYEMOM ¢ TOMOUIBIO JIMH3BI, HAXOASIIIEHCS
HETIOCPENICTBEHHO 3a IIEJbI0, Ha 9KPaH, OTCTOSIINI OT JIMH3BI Ha paccTostHUU h=1 .
[TapamtenpHbIN My4OK CBETA MaJa€T HOPMAJIBHO Ha IUIACTUHKY U3 UCIAHICKOTO IIIaTa TOIIIHHON
50 MKM, BBIp€3aHHYIO NapajlIeIbHO ONTUYECKOM ocu. [IpuHuMas nokasaTenu npeaoMIiIeHUs
WCIIaH/ICKOTO IITIaTa sk OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4eld COOTBETCTBEHHO Ny = 1.66
u Ne = 1.49, onpenenure ONTHYECKYIO Pa3HOCTD X0/1a ATUX JTy4eH, MPOUIEAIINX YePe3 IIIaCTHHKY.



5. BaHK KOHTPOJIbHBIX 3aJaHUNl M MHBIX MAaTepPHAJIOB, HCIOJb3yeMbIX B Ipolecce
Npoueayp TeKylero KOHTPOJisi U MPOMeKYTOUHOI aTTecTaluu

[IpencraBnen B 2JIEKTPOHHOW  MH(pOpMAIMOHHO-0OpazoBaTenbHOM cpene 1o  URL:
https://eios.sibsutis.ru/, https://ndo.sibsutis.ru/Teachers_Page/courses.aspx.
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