Hpnaoxenue 2 k PIIJI ®uzuka

09.03.01 UndopmaTuka U BHIYMCJINTEIHLHAA TEXHUKA
HAINIPaBJICHHOCTH (MPO(UIb)

BupryaabHbie TEXHOJIOTHH W JM3aiiH

dopma 00y4eHHUS — OUHAS

TI'ox HaGopa — 2023

OLIEHOYHBIE CPEJICTBA JI/ISI TPOBEJAEHMSI IPOMEXYTOYHOM ATTECTALIUU
OBYYAIOIINXCS MO JUCHUILTAHE (MOIYJIIO)

1. Obwwme ceegeHunn

1. | Kadenpa Marematuku, GU3HKH U HHPOPMALMOHHBIX TEXHOIOTUH
2. | HanpaBieHnue moaroToBKU 09.03.01 MudopmaTrKa M BEIYUCIUTEIIbHAS TEXHUKA

3. | HanpaBmeHHOCTH (TTpOdHIIH) BupTtyanbHble TEXHOJIOTHH B TH3aHH

4. | Jucuunnmaa (MOIYJIIb) B51.0.11 OcHoBbI du3ukn

5. | ®opma oOyueHus OuHas

6. | 'og HaGopa 2023
2. lMepeyeHb KOMNETEHLUM

OIIK-1: Cnoco0OeH TpPUMEHSTh E€CTECTBEHHOHAY4YHBbIE M OOIICHH)KEHEPHBIE 3HAHHS, METOIbI

MAaTeMAaTHUYCCKOro aHajinu3a

n  MOACIUPOBAHUSA, TCOPECTUUCCKOIO M IOKCICPHUMCHTAJIBHOI'O

HNCCICIOBAaHUs B HpO(l)eCCHOHaHLHOﬁ JACATCIIbHOCTH




3. Kputepuu u noxka3artejiu OLleHMBAHUS KOMIIETeHIHII HA Pa3IM4YHBIX ITanax ux ¢GopMHUpPoOBaAHUSA

Jtan popmMupoBaHus

KpnTeplm M NMoKa3aTeJ M OLEHUBAHUS KOMIIEeTEeHIH I

DopMbI KOHTPOJISI

dopmupyemasi
KOMIIeTeHIIUH (pa3/eJibl, chopMHPOBAHHOCTH
KOMIIETEeHI M S 3HaTh: Ymern: Baagers: .
TeMBbI TUCITUTLTHHDI) KOMITeTeHIU I
Brinonnenue
MPAaKTUIECKUX padoT:
MexaHnka OIIK-1 P p
pelieHne 3a1ad .
(byH1aMeHTalbHbIe (PU3HYECKUE . KoutposbHas pabora
paboTats ¢ MPOCTEHITMMU
MOHATHS, PU3MYCCKHUE BETUIMHBI U
MonekymsipHas Gpusnka u arnmapaTramy;
OIIK-1 CIMHUIIBI UX U3MEpPEHUS, i Komnoksuym
TEPMOIMHAMHKA puOOpaMu ¥ CXeMaMH, puéMaMu U METOIaMH
OCHOBHBIE METOIBI HCCIEOBAHUS H
KOTOPBIE HCIOTB3YIOTCA B | PEHICHUS KOHKPETHBIX
aHaIN3a, IPAMCHSICMBIC B
. ¢du3nvecKux u 3a7a4q U3 pa3IHIHbIX
DIEKTPUUECTBO U MarHeTU3M OIIK-1 COBPEMEHHOH (PU3HUKE U TEXHUKE, . Komnoksuym
N TEXHOJIOTUYECKHIX obnacreit pusnkw,
0a30BbIC TCOPHH KIACCHICCKOM
o nabopaTopusx, u YMETh JIeIaTh
COBPEMCHHOU (1)1/13I/IKI/I, a TaKXKe o Brimmonnenue
OCHOBHBIE 3aKOHbI 1 TPHHIIHIIEI MMOHUMATh MTPUHITUITBI UX MPOCTEHUTIINE OICHKHU U 5
Konebanus u BOTHBI OIIK-1 VIPABISIOMIHE TPHPOTHBIMIL ’ nencTBus; pacy€ThI A7 aHAITM3a TPAKTHACCKHX paboT:
ABCHIAMH H 1TDOLCCCAMH, Ha OpHEHTHPOBATHCS B u3MYecKNX ABICHHIT iemeﬁne sanad. 5
P ’ COBPEMEHHBIX 1 BHOBh OHTpPOJIbHAS paboTa.
OCHOBE KOTOPBIX paboTaroT .
6 C03/1aBaeMOi TEXHHKE
BonHoBas onTHKA OIIK-1 COBPEMCHHBIC PHOOPBI Konnoksuym
KBanrosas ¢usuka OIIK-1 Konnoxsuym

IlIkaja oneHMBaHNs B paMKax 0aJuIbHO-PeHTHHI0BOI CHCTEMBI:
«HEYAOBJIETBOPHUTEIHHO» — 60 OAIJIOB U MeHee; «yIOBIETBOPUTEIHHO» — 61-80 OaminoB; «xopomo» — 81-90 6amnoB; «otarmaHo» — 91-100 6amioB




1. Kpurtepnu U IKaJIbI OLlCHUBAHUS

4.1 Penreuue 3amau

Conep:kaHue oT4eTa Bamn
CTyIeHT pemmI Bce peKOMEHIOBAaHHBIC 33[jauH, IPABIIIEHO M3JIOKHII BCE BapHUAHTHI WX PEIICHUS, 1
apryMEHTHPOBaB WX, C O0S3aTENBPHOM CCHUTKOM Ha  COOTBETCTBYIOIIME HOPMATHUBBI (€CIH IO
COJICPXKAHHUIO ITO HEOOXOHMMO).
CryneHT peumnsi He MeHee 85% pEKOMEHIOBAHHBIX 3a/ad, MPABHJIBHO H3JIOXKWI BCE BapHUAHTHI 0,5
pelIeHns, apTyMEHTUPOBAB UX, C 00s3aTEIbHON CCHUTKOH Ha COOTBETCTBYIONINE HOPMATUBHI (€CIIH
10 COACPKAHUIO 3TO HEOOXOAMMO).
Crynent BemonHWI MeHee 50% 3a1aHus, WM HEBEPHO YKa3al BAPHAHTHI PELICHUS. 0
4.2 3awmTa mogyna:
XapakTepucTHKa OTBETa CTyACHTa Bannst
—  CTYACHT IIIyOOKO U BCECTOPOHHE YCBOWJI TEOPSTUICCKUI MaTepHal, yBEPSCHHO, JTIOTHYIHO, 2
MOCJICIOBATEIEHO U TPAMOTHO €T0 U3JIaract
—  ONHUpAasch HAa 3HAHUS OCHOBHOU U JIOTIOJHUTEIBHOMN JTUTEPATyPhI, TECHO MPUBS3HIBACT
YCBOCHHLIC 3HAHUS C HpaKTH‘-IeCKOﬁ JCATCIBbHOCTHIO
—  JIe7aeT BBIBOMABI U 00O0OIICHUS
—  cBOOOJHO BIaJCE€T MOHITHIMHU
—  crHocoOeH omucaTh KPYT (QYHKIIMOHAIBHBIX 3a/1a4, PEIIaeMbIX Ha 0a3¢ UMCIOIINXCS 3HAHUH
0 pazzerny
OTBeT CTyJCHTA B [IEJIOM BEPEH U JIOCTATOYHO IOIHBIH, OJJHAKO COACPKAT HETOYHOCTH U HEJIOYETEHI, 1
HE MO3BOJIAIONINE BBICTABUTH 2 Oauia
OTBET OTCYTCTBYET IIU HEYTOBICTBOPUTEIICH 0

2. TunoBble KOHTPOJbHbIE 3aJaHUSI W MeTOAMYECKHEe MaTepHabl, oOmnpelesioNe MPoueIyphl
OLCHHBAHMS 3HAHMI, yMeHWil, HABBIKOB W (MJIM) ONBITa NeATEJbHOCTH, XAPAKTePU3YIOIIUX 3TaIbI

¢opMupoBaHMs KOMIIETEHLMI B Mpollecce 0OCBOEHNsI 00pa30BaTeILHOI MPOrpaMMbl

5.1 Ilpumep penreHus THIIOBOI 3a1a4n

KBagpaTHass mpoBOJIOYHAs paMKa pAacHoloKeHa B OJHOW IUIOCKOCTH C [UIMHHBIM MOPSMBIM TIPOBOJOM
PAcIIONIOXKEHHBIM TaK, YTO ABE €€ CTOPOHBI MapajulesibHbl IpoBoAy. 1lo pamke M MPOBOLY TEKYT OAMHAKOBBIE
toku [ =200 kA. Onpenenuts cuity F' , TISWCTBYIONIYIO Ha paMKy, €CITH OJMbKaiIias K MpoBOAY CTOPOHA paMKU

HaxXoauTCA Ha paCCTOAHUH, PAaBHBIM eé JJINHEC.

HaHno:
[ =200 kA
Haiitu - F
Pemenue.
0003HaYUM JUTHHY CTOPOHBI paMKu ¢ . THIyKIMS MATHUTHOTO TIOJIS, CO3/]aBaeMOr0 TOKOM B TIPOBOJIE:
B(r)="u. 2
A r

Ha nBa peOpa pamMku IEHCTBYIOT IPOTHBOIIOIOKHO HAIIPABICHHBIC CHLTBI:
F = I-a-B(a)—l-a-B(a+a);

Foralt .(LLJ;

2u a 2a
oo ol
4z
F=4-10"(H).

OtBer: F=4-10" H.
5.2 Bomnpocsl k 3a4ery:

3aKOHBI TUHAMHUKH MaTepHUaIbHON TOUKU

Kunernyeckas u moTeHIMaIbHAS SHEPTHs, pad0Ta U MOIIHOCTD
HMiynbC 1 MOMEHT UMITYJIbCa MAaTEPUAIBHON TOUKH

JIBrkeHre B HEMHEPIHAJIBHBIX CHCTEMAax OTCUETa, CHUIIBl HHEPIIHH
VYpaBHeHuUs IBUKEHUS a0COIIOTHO TBEPAOTO Tena

MexaHuka ynpyrux ten, 3aKoH ['yka

Nk L=

OCHOBHBIE KHHEMAaTHYECKHE XapPaKTECPUCTHUKU ITOCTYIATCIIbHOI'O U BpallaTCJIbHOTI'O ABUKCHU A
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3akoH BceMupHoro taroteHus
YpaBHEHHE TApMOHUIECKUX KOJICOAHMM, 3aTyXaloIIie W BEIHYKICHHBIE KOJICOaHUs

. CTO, mnpuHIMI OTHOCHUTENBHOCTH OWHINTEiHa, mnpeoOpa3oBanus JlopeHma, >HEPrUsT W HUMITYJIbC

PENATUBUCTCKON YaCTHUIIBI

l'upponvHaMuka, ypaBHEHUE HENPEPBIBHOCTH, YpaBHEeHUE bepHynu

OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPHH, TIEpBOE HAYaJI0 TEPMOAMHAMUKHU

W neanbHslil a3, €ro ypaBHEHUE COCTOSTHUS

Oyukuuu pacopeneneHuss MakcBemna U bonbliMaHa, XapakTEpUCTHUYECKHE CKOPOCTH pacIlpeaesieHus
Makcsemia

OHTpOMUs, BTOPOE U TPEThE Hayaia TePMOJIUHAMHUKHI

Merton nukios, nuka Kapao

PeanpHble rasel, ypaBHeHue Ban-nep-Baanbca

Kpucrammueckue cTpyKTypsl, 3aKoH [{rononra u I1tu

Mogens moBeaeHNsT MOJEKYJI )KUAKOCTH, aMOp(dHBIE Tena

[lonsiTue daza BemecTa, yciuoBus Ga30BOro paBHOBECHS

®dazoBble MEPEXO/IbI IEPBOTO U BTOPOTO pojia, ypaBHeHue Kianeiipona-Kiaysuyca, KpuTHueckoe COCTOSTHHE
BeleCcTBa

SIBneHus mepeHoca B rasax, CpeAHss UIMHA CBOOOAHOro mpodera Monekyls, Au(Qy3us MONEKYJ, 3aKOH
®uka, SBJICHUE TEIUIONPOBOAHOCTH, 3aKOH Dypbe, AMHAMUYECKAs BA3KOCTbh KUIKOCTEN U ra3oB

3akon Kynona, HanpspKEHHOCTH U MOTSHITHAI AJIEKTPOCTATHIECKOTO OIS

JudnexTpuKY, uX MOIApU3alysl, BEKTOP JIEKTPUUECKON HHAYKINHU, BUABI TUIJIEKTPUKOB

[IpoBOHUKH B 3JIEKTPUUECKOM I10JI€, UX MOTEHUHUAT U 3IEKTPOEMKOCTh, KOHACHCATOPHI

DHeprus 3MeKTPOTATHIECKOTO TTOJIS

DJeKTpUUYeCcKHid TOK, CHJIa M INIOTHOCTH TOKa, mpaBuia Kupxroda, 3./1.C UCTOUHUKOB TOKA, COMPOTHBIICHHE
MIPOBOJHUKOB, SIBJICHUE CBEPXIPOBOANMOCTH, pad0OTa U MOIIHOCTh TOKa, 3aKoH JIxxoyis-Jlenna

Toxk B anekTponuTax, 3akod dapajnest, TOK B razax U BaKyyMe

MaruuTHoe 1oje B BaKyyMe, BEKTOp MarHMTHOW HMHIYKIMH, 3akoH buo-Camapa, cuna JlopeHua, 3akoH
Awmmnepa, MarHUTHBI MOMEHT

MarauTHoe noJie B BEIECTBE, MArHETUKHU U UX BUJbL, HAPSHKEHHOCTh MArHUTHOTO MOJIS
DneKTpoMarHuTHasE HHIYKIHS, HHAYKTUBHOCTh COJICHOW/IA, SIBJIEHWE CAMOWHAYKLWH, B3aUMHAas MHIIYKIHS,
SHEPIsi MarHUTHOTO TIOJIS

YpaBHEHHE SIEKTPUYECKUX KOJIeOaHMIA, 3aTyXarollhne W BBIHYKICHHBIE, PE30HAHC, MOIIHOCTH B IIETH
MEPEMEHHOT0 TOKa, () ()eKTHBHBIE 3HAYCHHUS TOKA W HATPSIKEHHS

DIeKTpOMarHuTHOE TOJIe, ypaBHEHUsT MakcBeia

ONeKTpOMarHuTHBIE BOJHBI, BOTHOBOE YPaBHEHNUE, H3ITyUYEHHUE JIEKTPOMArHUTHBIX BOJIH

[IpencraBienue o mpupojie cBeTa, MPHOIIKEHHEe TEOMETPUIECKON ONTHKH, €€ OCHOBHBIE 3aKOHBI, (hopmMyIa
TOHKOM JIMH3BI, €€ ONTHYeCcKast Crjla, ONTUYECKHE HHCTPYMEHTBI

OcHoBHBIE (OTOMETPUYECKHE BEIWYMHBI: CBETOBOH MOTOK, CHJIa CBETa, OCBEIIEHHOCTb, CBETHMOCTB,
SIPKOCTh

SIBnenne wHTepdepeHnIMH CBeTa, WHTEPPEPEHIMOHHBIE IOJNOCH, OTPAaXEHHWE OT IIIOCKOMapaleTbHON
IUTaCTHHKU, KOoJblla HeoToHA

Hudpaxnus cera, nudppakuus Openens u OpayHrodepa, mudppakiuuoHHas pelméTka, pazpenaonmas cuia
o0BeKTHBa Teneckona, popmyrna Bynsda-bparros

Ilonspusanust cBera, CTENeHb NOJISApU3aLNM, 3aKOH bprocrepa, 3akoH Manioca, ONTHYECKH AKTHUBHBIC
BEIIECTBA

Hucnepcus cBeTa, NOIJIOIIEHUE CBETa, 3aKOH byrepa, paccesiHue cBeta, 3aKoH Pasnes

PenxsituBuctckue >QQexTsl B ONTHKE, H3MEPEHHE CKOPOCTH cBeTa, ombIThl ®du30 u Maiikeiascona-Mopam,
a¢pdekr omnepa, 3¢ dexr BaBuinosa-UepeHkosa

KBaHTOBBIC CBOHMCTBa M3IMy4YeHHs, SHEprus (POTOHA, ypaBHEHHe DWHIITEHHA Juia BHemHero (GoTodddexra,
JaBJieHue cBeTa, dpdext Kommrona

TemnoBoe uznydenue, 3akon Credana-bonbimana, 3axon Buna, popmyna [Tnanka

CrnekTpsl aTOMOB M MOJIEKYJI, CIIEKTPaIbHBIE CEPUH aTOMa BOIOPOa

Omwitel Pezepdopna, moctynatsr bopa

BosiHOBBIE CBOICTBA MHUKpPOYACTHIl, J/JIMHA BOJHBI JiIe DBpoiis, COOTHONIEHHUA HEOoNpeAeNaEéHHOCTEN
IetizenOepra, ypaBuenue Llp&nunrepa

KBanToBOMEXaHNYECKOE OMUCAHUE COCTOSIHUN aTOMOB, KBAHTOBBIC UHCIIA

CtpoeHue aTOMHOTO $5i/Ipa, €r0 Macca U SHEPTHUS CBS3H, SAEPHBIE MOIEIH U AIEPHBIE CHIIBI

3aKOH PaJuOaKTUBHOTO pacmaa, siiepHbIe peakiuu

OJeMeHTapHbIe YaCTHIIbI U X KJIACCH(UKALMS, TOHATHE O KBapKax



