Hpnaoxenue 2 k PIIJI ®usuka

09.03.01 UndopMmaTika U BHIYMCIUTEIbHASI TEXHUKA
HaNpaBJIeHHOCTH (Mpo¢uJib)

BupTryajbHble TEXHOJIOTMH U TU3aiiH

dopma 00y4yeHUsT — OUHAS

I'ox nadopa — 2022

OIIEHOYHBIE CPEJCTBA JIJIsI IPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTALIUA
OBYYAIOIIUXCS IO JMCHMIIVIMHE (MOAY JIIO)

1. Obwwme cBegeHuA

1. | Kadenpa Marematuku, Qu3HKH 1 HHOOPMALIMOHHBIX TEXHOJIOTHH
2. | HanpaBieHue noAroToOBKU 09.03.01 MadopmaTHKa U BEIYACIUTEIIbHAS TCXHUKA

3. | HanpaBmenHocTth (Ipodwiip) BupTtyasibHble TEXHOJIOTHH U W3aiH

4. | Juctmnnmnaa (MOIYJIIb) B51.0.11 OcHoBbI pusukn

5. | ®opma oOydeHus OuHas

6. | 'og Habopa 2022
2. NepeyeHb KOMNETEHLUM

OIIK-1: CrocobeH TNpHMEHSATh EeCTECTBEHHOHAYYHbIE W OOIIEMH)KEHEPHBIC 3HAHUS, METOMIBI

MAaT€MaTH4YCCKOIr0O  aHajin3a

H  MOACIUPOBAHHUA, TCOPETUYCCKOI0O M  SKCICPHUMCHTAJIBHOIO

HCCJICAJOBAHUS B HpO(beCCHOHaHLHOﬁ ACATCIIbHOCTH




3. KpnTepnn M NOKAa3aTeJId OlleHUBAHUSI KOMIIETEHIIUIA Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH

Jtan popMupoBaHUS

KpnTeplm M NMO0KAa3aTeJH OLleHUBAHUS KOMIIETeHIUI

DopmMbl KOHTPOJISI

®opmupyemasn
KOMIleTeHI U (pPa3jesl, c(hopMHPOBAHHOCTH
KOMIIeTeH U 3HaTh: Ymern: Baaners: .
TeMbI TUCIHIIJIHHBI) KOMIIeTeH it
Brimonnenue
MPaKTUIECKUX PaboT:
MexaHnuka OIIK-1 P P
peuieHue 3aaau .
(dyHnamMeHTaNbHbIC PU3HMYECKHE . Koutposnbnas pabora
paboTarh ¢ MpOCTEHIINMH
TTOHATHS, (PU3NYECKHe BEINIUHBI U
Mounekynspras GuU3uKa U ammapaTaMu;
OIIK-1 SJIMHHMIIBI X U3MEPEHHUS, .. Konnoksuym
TEepMOANHAMHUKA prbopaMu M CXeMaMH, npréMaMH U METOJJaMH
OCHOBHBIC METOBI UCCIICAOBAHUS U
KOTOPBIC HCIIOTB3YIOTCA B | PEIICHUS KOHKPETHBIX
aHam3a, MIpUMEHsICMEbIC B
o ¢du3nIecKuX u 3a7a4 U3 pa3InIHbIX
DIEKTPHUUECTBO U MarHeTU3M OIIK-1 COBPEMEHHOW (hU3UKE U TEXHUKE, . Konnoksuym
N TEXHOJOTHYECKHX oOnacreit pusukw,
0a30BbIC TCOPHUU KITACCHUCCKON
s nabopaTopusx, u YMETh JIeNaTh
COBPEMCHHOU (1)I/I3I/IKI/I, a TaKXe o Brinonnenue
OCHOBHBIC 3AKOHbI 1 MPHHLIATIHI MTOHUMATh MPUHIIUITBI UX MIPOCTEHIIINE OTICHKH H 5
N . 5 MPAKTUYECKHUX PaboOT:
Kone0auusa u BOJIHBI OIIK-1 YIIPABJISIOIINE TPHPOIHEIMH ’ JICUCTBHSI, PpacucCThl JId aHaIn3a p p
ABIICHUSIM H IPOLIECCAMI, HA OpUEHTHPOBATHCA B (hU3UYIECKUX SIBIICHHHA ﬁemeﬁne sajad. 5
P ’ COBPEMEHHEIX M BHOBb OHTPOJIbHAA paboTa.
OCHOBE KOTOPBIX PadOTarOT N
6 c0371aBaeMOM TEXHUKE
BonHOBas onTHKA OITK-1 COBPEMCHHBIC HIPHOOPDI Konnoksuym
KBanToBas Qusuka OIIK-1 Konnoksuym

IIxana oueHMBaHUSA B paMKax 0aJ1IbHO-PEeHTHHIOBOI CHCTEMBI:
«HEYAOBJIETBOPHUTENHHO» — 60 OAIIIOB U MEHee; «yAOBIeTBOpUTENhHO» — 61-80 6amioB; «xopomo» — 81-90 6amioB; «oTimyao» — 91-100 Gamnos




1. Kpurtepnu H IIKaJIbI OLCHUBAHUS

4.1 Pemenne 3agau

CopepxaHue oTyera Bann
CTYIeHT penrii Bce PeKOMEH/I0BaHHbBIC 3aa4l, MPABIIbHO M3JI0KUI BCE BAPHAHTHI MX PEIICHUS, 1
apryMCHTHPOBAaB HX, C O0S3aTCIBHON CCHUIKOM HA  COOTBETCTBYIOUIME HOPMATHUBBI (€CIH IO
COJICPXKAHUIO ITO HEOOXOMMO).
Crynent peumi He MeHee 85% pPEKOMEHJOBAaHHBIX 33/1a4, NMPAaBMWIBHO H3JIOKHMI BCE BapUAHTHI 0,5
pelieHus, apryMEeHTUPOBAB UX, C 00s3aTEIbHON CCHUTKOH Ha COOTBETCTBYIOIIHE HOPMATHUBHI (€CIIU
10 COACPKAHMIO 3TO HEOOXOAMMO).
CrynenT Beinonaui Mmenee 50% 3amanusi, W/UIM HEBEPHO yKa3al BAPUAHTHI PEIICHHUS. 0
4.2 3awmta moayna:
XapakTepucTUKa OTBETA CTyACHTA Bamnner
—  CTyJEHT NIyOOKO U BCECTOPOHHE YCBOMJI TCOPSTUYCCKUN MaTepUall, YBEPCHHO, JTOTUYHO, 2
MOCJICIOBATEIEHO W TPAMOTHO €r0 U3Jaraet
- OnupasiCh Ha 3HAHUA OCHOBHOH U I[OHOHHHTeHBHOﬁ JIMTEPATYPBbI, TCCHO IPUBA3bLIBACT
YCBOCHHLIC 3HAHUS C HpaKTH'—IeCKOﬁ ACATCIBbHOCTBIO
—  JIenaeT BBIBOABI M 0000IIEHUS
—  cBOOOJIHO BIa/iee€T MOHATUIMU
—  cmoco0OeH omucath Kpyr (pyHKIIMOHATBHBIX 3324, pelIaeMbIX Ha 0a3e MMEOIIXCS 3HAaHUH
10 paszaeny
OTBET CTYJICHTA B [IEJIOM BEPCH U JIOCTATOYHO TIOIHBIH, OJJHAKO COACPIKAT HETOUHOCTH U HEJIOUYCTEHI, 1
HE [03BOJISIOIINE BBICTABUTH 2 Oasuia
OTBET OTCYTCTBYET HJIM HEYIOBJIETBOPUTEICH 0

2. TunoBble KOHTPOJbHbIE 3alaHUA W MeETOAMYECKHE MaTepuasbl, ONpelesilOUde NPoueIyPbl
OLlCHUBAHMSI 3HAHMI, yYMeHMiIl, HABBIKOB M (MJIM) ONBITA [IeATEJbHOCTH, XAPaKTEePHU3YHOUIUX ITANbI

(hopMupoBaHNsA KOMIIETEHIIUI B poLiecce 0CBOCHNs 00pa3oBaTeJIbHON MPOrpaMMbl

5.1 Ilpumep penreHus TUHIOBOI 3a1a4n

KBagpatHass mOpOBONOYHAsE paMKa pacloioKeHa B OJHOW IUIOCKOCTH C JJIMHHBIM TIPSIMBIM IPOBOIOM
PACIIOJIOKEHHBIM TaK, YTO JiBe €€ CTOPOHBI MapaUlelibHbI IPOBOAY. I10 paMKe W MPOBOLY TEKYT OJAMHAKOBBIC
toku [ =200 kA. Onpenenuts cuity F' , ISHCTBYIONIYIO Ha PaMKy, €CJIU OJIVbKaiIasi K MPOBOAY CTOPOHA PaMKH

HaXoauTCA Ha paCCTOAHUHN, PaBHBIM €€ IImHe.

HaHno:
I =200 kA
Haiitu - F
Pemenue.
0O003HaYNM JUTHHY CTOPOHBI paMKu ¢ . IHTYKIMsI MArHUTHOTO TI0JISA, CO3/IaBaEMOTO TOKOM B TIPOBOJIE:
B( ,/) _H 2_1
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Ha 11Ba pebpa paMKH JEHCTBYIOT IPOTHBOIONOKHO HAMPABJICHHBIE CHIIBL:
F=1I1-a-Bla)-1-a-Bla+a);
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OtBer: F=4-10" H.
5.2 Bonpocsl k 3a4ery:

3aKOHBI TUHAMHMKH MaTepHUaIbHON TOUKH

Kunetnueckast 1 moTeHUMaNbHas SHEpPrus, paboTa 1 MOLIHOCTh
HMnyeC ¥ MOMEHT MMITYJIbCAa MaTepUAIbEHOW TOUKH

JIBr>KeHNE B HEMHEPIHAIbHBIX CUCTEMAX OTCUETA, CHIIBI MHEPLIH
VYpaBHeHUs IBUKEHUS aOCONIOTHO TBEPAOTO TeNa

MexaHnuka ynpyrux Tei, 3akoH ['yka

ISR o e

OCHOBHBIC KHHEMATHYSCKHIE XapaKTEPUCTHUKH IMOCTYIIATECIIbHOI'O U BpalllaTEJIbHOT'O ABUKCHUA
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3akoH BceMupHoOro TAroTeHuUs
YpaBHEHHE TapMOHUYECKHUX KOJIeOaHUH, 3aTyXalolie U BEIHYKIEHHbIE KOJIeOaHUs

. CTO, npuHOMO OTHOCHUTEIBHOCTH OHHIITEWHa, mnpeoOpa3oBaHust JlopeHIla, OSHEprHs W HUMITYJbC

PENATUBUCTCKON YaCTHUIIBI

I'upponvHaMuka, ypaBHEHHE HEIPEPHIBHOCTH, YpaBHEHUE bepHyu

OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH, TIEPBOE HAYAJIO TEPMOINHAMUKHI

W neanbHblil a3, €r0 ypaBHEHUE COCTOSIHUS

O®yHkuun pacrnpeneneHus Maxkcsenna u bosibliMaHa, XapakTepUCTHUECKHE CKOPOCTH pacHpeesIeHUs
Makcaeiia

DHTpPOIMUS, BTOPOE U TPEThE Hadana TePMOINHAMUKHI

Merton nukios, nuki Kapao

Peansnble rasel, ypaBHenue Ban-nep-Baanbca

Kpucrammueckue cTpyKTypsl, 3akoH Jltononra u IItu

Mozens moBeieHNsT MOJIEKYJI )KUAKOCTH, aMOp(hHBIE Tena

[lonsTue ¢a3a BemecTBa, yCIOBUS (a30BOr0 PABHOBECHS

@®a3oBbIe MEPEXOAbl IEPBOTO U BTOPOTOo poAa, ypaBHeHue Kianelipona-Kiayznyca, KpuTuueckoe cOCTOSIHUE
BelIeCcTBa

SIBneHus mepeHoca B rasax, CpeiHss JIMHA CBOOOJHOro mpobera Monekysd, auddysus MoOJeKys, 3aKOH
®uka, sIBJICHUE TEIIONPOBOAHOCTH, 3aKOH Pyphbe, TMHAMUYECKAS! BI3KOCTh KUAKOCTEH U ra3oB

3axon KynoHa, HanpsHKEHHOCTH W TIOTEHITHAI DJIEKTPOCTATUIECKOTO TIOTIS

JudnekTpuky, uX Moaspu3anus, BEKTOp MEKTPUUECKON NHAYKLINH, BUbI JTUIJIEKTPUKOB

IIpoBOHUKH B 3NIEKTPUUECKOM I10JIE, MX TOTEHIMAT U AJIEKTPOEMKOCTH, KOHAEHCATOPBI

DHeprus 3MEeKTPOTATHYECKOTO OIS

DJNeKTprUecKuid TOK, CUJIa M IIOTHOCTH ToKa, paBwia Kupxroda, 3.J1.C UCTOUHUKOB TOKA, CONPOTUBJICHUE
NPOBOJHUKOB, SIBJICHUE CBEPXIPOBOANMOCTH, pab0OTa U MOIIHOCTH TOKa, 3aKoH J[xoyms-Jlenna

Tox B anekTponurax, 3akoH dapajes, TOK B razax u Bakyyme

MaruuTHOe mojie B BaKkyyMe, BEKTOp MarHUTHOM WMHAYKIMH, 3aKoH buo-Capapa, cuma Jlopenna, 3akoH
AmMriepa, MarHUTHBIF MOMEHT

MarauTHoe nojie B BEUECTBE, MATHETUKH U UX BUBI, HANPS>)KEHHOCTh MATHUTHOTO MO
DJIEKTPOMAarHuTHas UHIYKUUS, HHOIYKTUBHOCTh COJIEHOM[IA, SIBJIEHUE CAMOMHAYKLIHMH, B3aUMHAsl MHIYKLUS,
SHEPIHsi MarHUTHOTO I10JIS

VYpaBHeHHE SIEKTPUYECKHX KOJIEeOAaHWH, 3aTyXalollue W BBIHY>KACHHBIE, PE30HAHC, MOLIHOCTH B LIEHH
MEPEMEHHOT0 TOKa, 3 (EKTUBHBIC 3HAYCHUS TOKA U HANPSHKSHUS

DIIeKTpOMAarHUTHOE TIOJIe, YpaBHEHUS MakcBesia

ONEeKTpOMarHUTHBIE BOJIHBI, BOTHOBOE YPaBHEHUE, U3TyUEHHE NEKTPOMAarHUTHBIX BOJH

[IpeacraBieHue o NpUpoOJe CBETA, NPUOIIKEHHE T€OMETPHUECKON ONTHUKH, €€ OCHOBHBIE 3aKOHBI, (hopmyma
TOHKOM JIMH3BI, €€ ONTHYECKast CHJIa, ONITHYECKHE HHCTPYMEHTHI

OcHoBHbIE (OTOMETPUYECKHE BEIWYHHBI: CBETOBOM MOTOK, CHJa CBETa, OCBEIIEHHOCTb, CBETHMOCTB,
SIPKOCTh

SIBnenne wHTepdepeHIH CBETa, HHTEPPEPEHIMOHHBIE IIOJNOCH, OTPAXKEHHWE OT IDIOCKOMAapauIeIbHOMN
MIacTUHKU, Koublia HeroToHa

Hudpaxumsa cBera, nudppakuus Openenss u Opaynrodepa, qudpakuuonHas pemérka, pasperaromas cuia
o0BeKTHBa Teneckorna, popmyna Bynbda-bparros

[Tonsipuzanust cBeTa, CTENEHb NOJApU3AlMU, 3aKOH bproctepa, 3akoH Maioca, ONTUYECKU AKTUBHBIE
BEIIECTBA

[ucnepcus cBeta, MOTJOLIEHUE CBETA, 3aKOH byrepa, paccessHue cBeTa, 3aKoH Panes

PensituBuctckue >pQexTsl B ONTHKE, U3MEPEHHE CKOPOCTH CBeTa, ombIThl Puzo u Maiikenscona-Mopiu,
a¢pdexr domtepa, addext BaBuiosa-UepeHnkona

KBaHTOBBIEC CBOMCTBA M3NMyueHHs, SHeprus (oToHa, ypaBHEHHMEe DHHIITEHHa A BHewHero (otoaddekra,
naBieHue ceeta, d3pdext Komnrona

TemmoBoe uznydenue, 3akon Creana-bonbimana, 3akod Buna, hopmyna [Tnanka

CrieKTpbl aTOMOB M MOJIEKYJI, CIIEKTpaJIbHbIE CEpUH aTOMa BOJIOpPOJIa

Omnsite Pezepdopaa, moctynatst bopa

BosiHOBBIE CBOWCTBAa MHMKpPOYACTHIl, JJIMHA BOJHBI Ji¢ bpoilis, COOTHOIIEHUS HEONpeaeIEHHOCTEN
IeiizenOepra, ypaBuenue llIpénunrepa

KBanToBOMeExaHHUYECKOE ONMHUCAHUE COCTOSHUM aTOMOB, KBAHTOBBIE YHCIIA

CtpoeHue aTOMHOTO Si/ipa, €r0 Macca U DHEPTUs CBS3H, SAEPHBIE MOJETH U AIEPHBIE CHITBI

3aKoH paJu0aKTUBHOTO Pacmasa, s/IepHbIe PEaKIiH

OJeMeHTapHbIe YaCTHIbI U UX KJIACCU(UKALHS, TIOHATHE O KBapKax



