denepanbHOE areHTCTBO MO PHIOOIOBCTBY
DenepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BbICLIIEr0 00pa30BaHUs
«KanMHuHIpaICKuil TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
(®I'BOY BO «KI'TY»)

YTBEPXIAIO

W.o. nupekTopa HHCTUTYTA

[LLOKYMEHT NOANMCAH 3NEKTPOHHO NOANUCHIO
®reoy BO «KIFTY»

CBEAEHWUA O CEPTUOUKATE 3N
Ceprudwiar:

2c4f33 e2212ch3 c194 a3 3d ab 58 88 5¢ 8e @
Bnageneu: ®ponosa HuHa AHatonbeBHa i
Deiicreutenen: ¢ 28.08.2024 no 21.11.2025 m

@DOH/ OLIEHOYHBIX CPEICTB
(mpuitoXkeHue K pabodeit mporpaMMe MOIYJIs)
«OPUIUKA»

OCHOBHOI1 npodeccoHaNbHON 00pa30BaTeIbHON MPOrpaMMbl OaKaIaBpHuarTa
110 HAIPaBJICHUIO TOATOTOBKHU
19.03.01 BUOTEXHOJIOTI' sl

[Tpoduns nporpammsl
«JINIMEBAA BUOTEXHOJIOT' U5»

NHCTUTYT

arpOMHKEHEPHUH U MUILIEBBIX CUCTEM
PA3PABOTUHK kadenpa usnuku




OOHJI OHEHOYHLBIX CPEACTB 2

1 PE3YJIBTATBI OCBOEHUS JUCIHUIIJIUHBI
1.1 PesynbTaThl OCBOCHUS JUCITUTIIMHBI

Tabmuua 1 — [lnanupyemble pe3ynbTaThl OO0y4YeHUs MO JUCHUIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUSMU

Pesynbratsl 00yueHus (BrajaeHus,
Kox n HamMmeHoBaHne KOM-

Jucuunimza YMEHHUS ¥ 3HaHUS), COOTHECEHHBIE C
[IETCHIINU
KOMIIETCHIIUAMU
OIIK-1: Crnocoben wu3y4arsb, 3namo:
aHaJIM3UPOBaTh, MCIOJIb30BAThH - OCHOBHBIE 3aKOHBI U MOJEIN MEXaHUKH,
Ouonornyeckue OOBEKTHI U KoleOaHUH W BOJIH, 3JIEKTPUYECTBA H
IPOIECChl, OCHOBBIBAsCH Ha MarHeTu3Ma, KBAaHTOBOW (H3UH, CTaTH-
3aKOHAX M 3aKOHOMEPHOCTSX CTHUYECKOW (PU3UKU U TEPMOJAUHAMUKH.
MaTeMaTUYECKUX, ¢buznge- Ymemy:
CKUX, XUMHUYECKUX U OMOJIOTH- - TPUMEHSTh METOABI pEIIeHHs 3aaad
YEeCKUX HAyK M MX B3aUMOCBS- aHaJIM3a U pacyéra XapaKTepUCTUK KoJie-
39X, O0aHuMl B MEXaHMYECKHX, 3JEKTpoMar-
OIIK-7: CrocobeH npoBOJIUTH o HUTHBIX U1 KOMOMHHUPOBAaHHBIX CHUCTEMAX,
9KCHEPUMEHTAJIbHbIE HCCIIEN0- s aHauM3a M pacyéra JNEKTPUUECKUX MU
BaHUS M UCHIBITAHUA 10 3aJaH- MarHUTHBIX TIOJIeH, aHajaM3a KBAaHTOBBIX
HOW METOJVKE, HAOIIOJICHUS H CHCTEM, HCIIOJIb30BaTh OCHOBHBIE TPHUE-
u3MepeHusi, o0pabaTbiBaTh U Mbl  OOpabOTKM  IKCIEPUMEHTAIbHBIX
UHTEPIPETHPOBATh  DKCIIEPH- JTAaHHBIX.
MEHTaJbHbIE JaHHbIE, MpUMe- Bnaoemy:
HSsl MaTeMaTuueckue, puznye- - HaBbIKAMH NPUMEHEHUsI OCHOBHBIX Me-
cKue,  (hU3HKO-XMMHUECKHE, TOJIOB (PU3MKO-MATEMaTHYECKOro aHallu-
XMUMHUYECKHe, OuOoJorHuecKue, 3a 3ajay.

MI/IKp06I/IOJ'IOFI/I‘-I€CKI/Ie METO/bI

1.2. K o11eHOYHBIM CpeJICTBaM TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH OTHOCSITCS:

- TECTOBBIE 33JJaHUSI OTKPBITOTO M 3aKPBITOTO TUIIOB;

- 33JI1aHUA IO KOHTPOJBHOU paboTe

[Ipomexxyrounas arrectarust B popme auddepeHnnpoBaHHOTO 3adeTa (3auera ¢ OIEHKOM)
MIPOXOAHUT IO pe3yibTaTaM MPOXOXKIEHUS BCEX BHUJIOB TEKYIIETO KOHTPOJS ycreBaeMocTH. B
OTJIENBHBIX CIydasx (MpU HE MPOXOXKIACHUU BCEX BUIOB TEKYIIETO KOHTPOJIS) 3a4eT MOXKET OBITh
MIPOBE/ICH B BUJIE TECTUPOBAHMUSL.

1.3 Kpurepun O1ieHKH pe3y/IbTaTOB OCBOCHUS JUCITHILTAHBI

YHuBepcanpHas CUCTEMa OICHUBAHUS PE3YIHTATOB OOYUYEHHUs BKIIIOYACT B Ce€0S CHCTEMBI
OIICHOK: 1) «OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHHO», «HEYAOBICTBOPUTEIBLHOY; 2)
«3a4TeHOY, «HE 3a4TeHOY; 3) 100 — 6aUIbHYIO/TIPOLIEHTHYIO CUCTEMY U TMPABUIIO TIEPEBOIA OLIEHOK

B IATHOAJUTBHYIO cUCTeMY (Tabum. 2).
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Tabnuma 2 — Cuctema OIeHOK ¥ KPUTEPUH BHICTABIICHUSI OLICHKH

Cucrema 2 3 4 5
OLICHOK 0-40% 41-60% 61-80 % 81-100 %
«Hey/I0BJIETBOPH- «Yy/JA0BJIETBOPH-
TeJTbHOY» TeJIbHO» «XOPOIII0» «OTJIUIHO»
Kpurepuit
1 Cucremuocth | Obnmamaer wactnusbel- | O6magaer wMu- | O6magaer Habopom | OOnamaeT  IMOJHO-
U MOJIHOTA MH WU Pa3pO3HEHHBIMHU | HUMaJIbHBIM 3HAHUM, JIOCTAaTOY- | TOW 3HAHUU U CH-
3HAHWII B OT- 3HAaHUSAMHU, KOTOpBIC | HAOOPOM  3Ha- | HBIM JJII CHUCTEMHO- | CTEMHBIM
HOIIIEHWHW U3y- | HE MOXKET HaydHO- | HUH, Heo0Xo- | ro B3IVIAAA HA U3yda- | B3VIAAOM Ha H3Y-
YyaeMbIX 00b- KOPPEKTHO CBSI3BIBAThH | IUMBIM JJISI CH- | €MBIi OOBEKT YaeMBbIi 00BEKT
€KTOB MeXy co00H (TOJBKO | CTEMHOTO

HEKOTOpBIE M3 KOTO-
PBIX MOXKET CBSI3bIBATH
MEXTy COOO0H)

B3TJIs/1a Ha U3Y-
JaeMbIil 00BEKT

2 Pa6ora c mu- | He B cocTrosHum Haxo- | MoxeT Halth | Moxker HalTH, HWH- | MOXeT HalTH, CH-
hopmanmeii IUTh  HEOOXOIUMYIO | HEOOXOAMMYIO | TEpHpPETHPOBaTh M | CTEMAaTU3UPOBATH
uHpOpMaIHio, MO0 B | MHPOPMANINIO B | CHCTEMaTH3UPOBaTh | HEOOXOAMMYIO WH-
COCTOSIHUM HAaxXOJWTh | paMKax MOCTaB- | HEOOXOAUMYI0  WH- | pOpMallUIo, a Tak-
oTJenbpHBIe (hparMeH- | JICHHOW 3aa4il | OpPMaIUio B paMKaX | K€ BBISIBUTH HOBBIC,
Tl HHQOpMAIMKU B [IOCTaBJICHHOM 3afia- | IOMOJHUTEIbHBIC
paMKax IMOCTaBIEHHON qu WCTOYHUKHU WH-
3a1a4u dbopmanun B pam-
KaxX MOCTaBICHHON
3a1a4u
3 Hayunoe He w™oxer nenate |B  cocrossHuu | B cocrosHum ocy- | B cocrossHun ocy-
OCMBICJIEHUE HAYYHO KOPPEKTHBIX | OCYILECTBISTh HIECTBJISATh CHCTEMa- | IECTBISATh CHCTE-
H3y4aeMoro BBIBOJOB M3 HMEIO- | HAYYHO KOp- | THUECKUH W Hay4yHO | MAaTUYECKUH "
sIBJIEHUS, MPO- | IIUXCS Y HEro CBeJe- | PEKTHBIA aHalM3 | KOPPEKTHBIM aHAU3 | Hay4HO-
necca, 00beKTa | HUH, B  COCTOSHHH | MPENOCTaBJICH- | MpeAOoCTaBICHHON KOPPEKTHBIA  aHa-
POaHaIU3UPOBATh HoWi wuH(popMa- | uHpoOpMaUKy,  BO- | JIW3 NPENOCTABICH-

TOJILKO HEKOTOpBIE M3
UMEIOIIHUXCS Y HEro
CBEJICHUI

07848

BJICKACT B HCCICIO-
BaHUE€ HOBBLIC PCJIC-
BaHTHBIC 3a1a4c
JaHHBIC

HOW wH(pOpMaIuHy,
BOBJICKA€T B HC-
cJIeIOBaHUE HOBBIE
peNeBaHTHBIE — TIO-
CTaBJIICHHOM 3ajaue
JlaHHBIE, Tpejiara-
€T HOBBIE PaKypCHI
IIOCTaBJICHHOM 3a-
Jaun

4 OcBoenne
CTaH,[IapTHbIX
aJrOPUTMOB
peLueHus npo-
(peccnonann-
HBIX 3aJ1a4

B cocrosiHun pemath
TONILKO  (hparMeHTHI
MOCTaBJICHHOW 3ajlauun
B COOTBETCTBHH C 3a-
JAHHBIM aJTOPUTMOM,
HE OCBOMJ Ipenso-
YKEHHBIN AIrOPUTM,
JIOITYCKAET OMIMOKH

B COCTOSHUH
peniaTth MmocTaB-
JIEHHBIE 3aJa4u
B COOTBETCTBUHU
C 3aJaHHBIM all-
TOPUTMOM

B cocrosiHun pemats
MOCTaBJICHHBIE 3a7a-
Yl B COOTBETCTBHH C
3aJ]JaHHBIM ~ aJITOPHT-
MOM, MOHHUMAaeT Oc-
HOBBI TPEAJIOKEHHO-
r'0 aJlTOpUTMa

He Tonbko Bmaneer
ANTOPUTMOM U TIO-
HHMMaeT €ro OCHO-
BBbI, HO U IIpejJiara-
€T HOBBIC PEIICHUS
B paMKax IIOCTaB-
JIEHHOM 3aJ1a4u
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2 OIEHOYHBIE CPEJCTBA /I TEKYHIEM M TPOMEXYTOYHOMH
ATTECTAIIMA
Komnerenmust OIIK-1: Cnocoben wu3y4arh, aHAIW3UPOBATh, HCIIOJIB30BAaTh OUOJIOTHYECKUE
O0BEKTHl M IPOLIECCHl, OCHOBBIBAsCh HAa 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTHYeCKHX,

(1)I/I3I/I‘16CKI/IX, XUMHYECKHUX B OMOJIOTHYECKUX HAayYK 1 UX B3aUMOCBA3AX.

TecToBbIE 3aIaHUS OTKPBLITOI0 THIIA:

1. BektopHast gu3udeckasi BelIM4MHA, KOTOpask XapakTepu3yeT ObICTPOTY U3MEHEHUSI CKOPOCTH 10

BCJIIMYMHE 1 110 HAIIPaBJICHWIO HA3bIBACTCA

OTtBerT: YCKOpEHUE

2. CruroniHomu HWJIMHAP MacChl M KaTHUTCA 0e3 CKOJBXKEHHS CO CKOpPOCTBIO V. MowmenT HHCPLUHU

HUIUHApa Y5 mRZ, rie R — pamuyc mmnunapa. d@opMyna KHHETHYECKOW SHEPruu LUIMHIApA

OtBer: % mv?

3. Ilo 3agaHHOMY YpaBHEHUIO TapMOHHUYECKOro KojeOaHHsl OIpeaesiuTh COOCTBEHHYIO
UKJIMYECKYIO 4acTOTy KoseOuomeiics MaTepuanbHoi Touku: x=0,02cos5mt.

OrBer: 571

4. SIBneHre BO3HMKHOBEHHS AJIEKTPUYECKOTO TOKA B 3aMKHYTOM IPOBOJSINEM KOHTYpE IpH

N3MCHCHWHN MAarHUTHOI'O IMOTOKA CKBO3b 3TOT KOHTYP HAa3bIBACTCA

OTBer: IJTEKTPOMArHuTHasI MHAYKIUA

5. Ecnu npu HaOmioneHuu sBIeHUs UHTep(EpeHIMM B ONTHUYECKOM pAa3HOCTH XoJa JABYX
KOTEPEHTHBIX BOJH YKJAJbIBAETCS HEUYETHOE YHUCIO JUIMH IIOJIYBOJH, TO B JAaHHOW TOYKE

MMpOCTPAHCTBA 6y,ueT HaGJ’IIOI[aTLCH

OTtBer: MHUHMMYM HHTCHCUBHOCTH

6. VpaBHEHHe IBIKCHHS MaTepHaIbHOH Toukk mmeer Buy X() = 6 + 12t — 3t°. CkopocTs

MaTepHaﬂLHOﬁ TOYKHU paBHA HYJIXO B MOMCHT BPEMCHU C.

OrBer: 2

7. Mepoli MHEPTHOCTH TBEPAOIO Tela MO OTHOLIEHUIO K BpallaTeJIbHOMY JABM)KEHUIO SIBISETCS

CKaJidpHasd (1)I/I3I/I‘IGCK3.H BCJIMYMHA, KOTOpPAsA HAa3bIBACTCA




OOHJI OHEHOYHLBIX CPEACTB 5

OTBeT: MOMEHT HHEePUHMH

8. CBeToBBIC BOJHBI, PACHPOCTPAHSIONIUECS B OJHOM HANpPAaBICHUH C OJMHAKOBOW YacCTOTOW M

O6J'IaI[aI-OH_II/IC IIOCTOSIHHOM BO BPEMCHH PAa3HOCTBIO (1)33, Ha3bIBArOTCA

OTtBerT: KOI'¢peHTHbIC¢ BOJIHbI

9. BekTtopHas ¢u3nyeckas BeIWYHMHA, ONpeAenseMas CHIIOW, JACHCTBYIOUICH Ha eIMHUYHBIN

IIOJIOKUTENBbHBIN 3apsn (o, IOMELIEHHBIN B JAHHYIO TOUYKY I10JIs1, HA3bIBACTCS

OTBer: HaANPAKEHHOCTb

10. BeKTOpHaH (1)I/I3I/I‘ICCKa${ BCJIMYHHA, paBHasd IIPOU3BCACHUIO MAaCChI MaTCpHaHBHOﬁ TOYKH Ha €€

CKOPOCTB U COBIIaJiaro1as 110 HallpaBJICHUIO C BEKTOPOM CKOPOCTH, HA3bIBACTCA

OTBeT: HUMINYJbC

11. HanpaBnenue cuibl JlopeHiia, qeiicTByromei Ha 39psi, KOTOPbIil IBHXKETCS B MATHUTHOM TIOJIE,
OTpeieiIeTCs 1O MPaBUILy pYyKH

OTBer: 1eBoi

12. Teopema 'aycca asi 37I€KTPOCTATUYECKOTO MO B BaKyyMe: ITOTOK BEKTOpa HAIMPSHKEHHOCTH
noinsi @ B BaKyyMe CKBO3b NPOU3BOJIBHYIO 3aMKHYTYIO NOBEPXHOCTh PABEH alre0pandeckoif

CYMMC 3aKJIIFOYCHHBIX BHYTPU 3TOH MMOBECPXHOCTH 3apAa10B Z?:l qd; , ACJICHHBIX Ha

OT1BeT: &

13. B xonebaTenmpHOM TpoIlecC€ MaKCHMAJIBHOE OTKJIOHEHHE KOJICONIOMIeCs BEIUYHHBI OT

ITOJIOKCHHUA YCTOﬁqHBOFO PaBHOBECCHUS HA3BIBACTCA

OtBer: ammiautyaa

14. Mopnens atoma Pesepdopia, cormacHo KOTOpOi B IEHTPE aTOMa PACIIONIOKEHO MOJI0KUTEIEHO

3apsOKEHHOE SIIPO, @ BOKPYT siApa MO KPYrOBBIM OpOMTaM JBHKYTCS OTPUIIATENIBHO 3apsiKECHHBIC

SJICKTPOHLIL (HO,Z[O6HO IJIaHETaM BOKpPYT COJ'IHI_Ia) HOCHUT Ha3BaHHC

OtBer: mIaHeTrapHas
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15. Ecam y4acTOK SJEKTPUUYECKOW IIEMU COMEPKUT TPHU TOCIEAOBATEIIbHO COEIMHEHHBIX

conporusiieHuss R1=3 Om, R,=7 OM u R3= 4 Owm, To MoTHOE COMPOTUBIIEHUE 3TOTO y4acTKa paBHO

OtBeTr: 14 OM

16. Popmyna M= [F x F ] IpeCTaBisieT co0oi BEKTOpHYIO (opmy 3amucu (HU3nYecKoin

BCJIMYMHBI, KOTOPAsA HAa3bIBACTCA

OTBeT: MOMEHT CHJIBI

TecToBbIE 3aJaHUA 3AKPbLITOI0 THIIA:

17. Pacrioyiokute pa3imuHbIe BUBI AJICKTPOMArHUTHOTO H3JIYUYCHUS B TIOPSIKEC YMCHBIIICHUS
JUTHHBI BOJTHBI

1) BHUAUMBI CBET

2) pPagrOBOJIHBI

3) wuH(bpakpacHOE U3TyUCHUE

4) ynbTpaduoIETOBOC U3TyUCHHE

5) peHTreHOBCKOE HU3JIyueHHE

OtBer: 2,3,1,4,5

18. 1o npsMosMHEtHOMY IPOBOJHHUKY T€UET TOK I, Kak MOKa3aHo Ha pucyHke. Bekrop
MarHMTHON MHIYKIIMU B TOUKE A MMEET HalpaBlieHUue

1) xmHam 3) BIIeBO
2) ot Hac 4) BIIpaBo
OtBer: 2

19. ITimoTtHOCTH BelecTBa — ATO

1) macca equHHMIIBI 00beMa BelecTBa

2) Mepa HHEPTHOCTH Telia

3) mpou3BeACHUE MACCHI TElla Ha €r0 00beM

4) cnocoOHOCTH Tela COXPAHATH (OPMY MO/ BHEIITHUM BO3/ICHCTBHEM
OtBer: 1

20. Kakoe 13 mpuBeICHHBIX HIKE BBIPAKCHUI HEKOPPEKTHO OTPaKaeT POpMYITy IS pacdyera
DHEPTUU IIEKTPUIECKOTO TOJISI B KOH/ICHCATOPE

) =L HE =L
2 2
) E=ZL HE=2L

2C 2q
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OrtBer: 4

21. YCcTaHOBUTH COOTBETCTBUE

1) F) = ma 1) sHEpTrHUst MArHUTHOTO TTOJIS

2) W= LTIZ 2) 3akoH OMa 11 3aMKHYTOH 1Ienn

3) I = i 3) moTeHIMAa MOJIsl TOYSYHOTO 3apsiaa
4 o=k % 4) Bropoii 3akoH HproToHa

OtBer: 1-4; 2-1; 3-2; 4-3

Komnerenmust OIIK-7: CrnocobeH TPOBOIUTH SKCIIEPUMEHTAIbHBIE HCCICIOBAaHHUA U
UCMBITAHUA 1O 33/JaH-HOM MeTOJAuKe, HaOmIoAeHHs M U3MepeHus, oOpalaTbiBaTh U
UHTEPIPETUPOBATh HKCIEPUMEHTAIbHbIC JIaHHBIE, NPUMEHSAS MaTeMaTudyeckue, (U3NYECKUE,
($U3UKO-XMMHUYECKHE, XUMUYECKUE, OMOJIOTHYECKUE, MUKPOOHOJIOrHYE€CKUE METOIbI

TecToBbIE 3aIaHUS OTKPBLITOI0 THIIA:

22. OmpenenuTh TEMIEPATypy HarpeBaTens TEIUIOBOM MalMHbI, padoTaromei mo nukiny Kapho, ¢
KITZ 80%, ecnu Temnepatypa xonoauibauka 300 K.

OtBer: 1500 K

23. K ucrounuky Toka ¢ 9/IC, paBHol 24 B u BHyTpeHHUM coNpoTHUBIeHUEM 2 OM MOIKIIOYWIN

SJICKTPHUYCCKOC COIIPOTHUBIICHUC 4 Owm. HpI/I 9TOM CHJIa TOKa B IICIIN paBHA A.

OtBer: 4

24. Enununeit HU3MCPCHUA MAIrHUTHOTO ITOTOKA SABJIACTCA

Otser: Bebep

25. dopmyma Ui ONpeAeNieHUS TepHUoAa JJICKTPOMArHUTHBIX KOJIEOAHWUH B  HIICATHBHOM

KoJsiebaTenbHOM KOHTYpe (popmyna ToMcoHa) uMeeT BUJ

OtBer: T =2rnVLC

TecToBbIE 3aJaHUA 3AKPHITOI0 THIIA:

26. Kucnopox maccoit m=8 r 3anumaet oobem V=2,1 i ipu nasnennn P=200 kIla. MomnspHast
Macca KMCJIopoJia u=32*10'3 Kr/Mouib. TemnepaTypa Kuciopoja Mpu 3TUX YCIOBUAX paBHA:

1) -73°C 3) 73°C

2) 302K 4) 344 K

OtBer: 1



OOHJI OHEHOYHLBIX CPEACTB 8

27. Kak u3MeHUTCS MOJIyJIb HAIPSDKEHHOCTH AJIEKTPUYECKOTO OISl TOUEYHOTO 3apsa npu

YMEHBILIEHUHU PACCTOSIHUSA OT 3apsifa B 5 paz?

1) ymenbmuTes B 25 pas 3) yBenuuures B 25 pa3
2) HE U3MEHUTCS 4) yBenmuuuTcs B 5 pas
OtBer: 3

28. Ilpy HOpMalbHOM MAJCHUM CBETa HAa JU(PPAKIUOHHYIO PEIIETKY 3€JIeHasl JIMHUS CIIEKTpa
namibl (uinHa BoJHEL A=550 uM) HaOmogaercs B matom nopsake (k=5) mox yriom ¢=30°. Ilepuroxn
9TOH pemeTku (B HM) paBeH HM.

Oteer: 5500

29. Cuma, peiicTByromass €O CTOPOHBI MarHUTHOro mons ¢ wuHAayknwed B=0,1 Tn nHa
IPSAMOJIMHENHBIA POBOAHMK JUIMHON |=4 M, eciM IPOBOJHMK pacIoNoKeH moj yriaoMm o=30° K

JUHUAM UHAYKUIuY, paBHa F=1H. IIpu 3ToM cuiia Toka B IpOBOJIHUKE paBHA A.

OTtBet: 5

30. HpI/I YBCIMYCHHUU HAIIPSAXKCHUA HA HCKOTOPOM YYACTKE LCHIH B 3 pas3a BbIACIKICMAsl Ha 3TOM

Y4aCTKE MOITHOCTD TOKa YBCJIUYUTCS B pas.

Orser: 9

3 THHOBBIE 3AJAHUA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO
PABOTY/ KYPCOBOM ITPOEKT, PACUETHO-TPA®UYECKYIO PABOTY

Y4eOHbBIM MJIaHOM NPEyCMOTPEHO BBINTOJIHEHHE KOHTPOJIBHON pabOTHI.

3amaHue 1Mo KOHTPOJIBbHOM paboTe NmpeaycMaTpuBaeT OTBET Ha TPU TEOPETUUYECKUX BOIPOCa,
YTO TIO3BOJIIET OLEHUTh BO3MOXKHOCTh CTYAEHTOB TIpPaMOTHO C(HOpPMYJIHPOBaTh OINpesesieHne
¢buznyecKoro siBIeHUs, (PU3NUECKOrO 3aKOHA WM (PU3NYECKOW BEITMYMHBI (C yKa3aHUEM €IMHMIIbI
u3Mepenuss B cucreme CH), 3ammcaTh MaTeMaTHUecKyl0 (OPMYIHPOBKY TOTO WJIM HMHOTO
(U3UUECKOro 3aKOHa C MOSICHEHHWEM BceX (PM3NYECKUX BEIMYUH, BXOASIIUX B 3TY (POPMYIHUPOBKY.
Kpome Toro, oTBeT Ha TEOPETUUECKHI BOMPOC MpeArnoiaraeT yMeHue n300pa3uTh rpaduyeckyro
3aBHCHMOCTb, COOTBETCTBYIONIYIO (pr3ndeckoMy mporeccy. KoHTposibHas paboTa BKIIOYAET TakKe
peleHre JBYX 3ajJady. OTO IMO3BOJISIET OLEHUTh CIIOCOOHOCTh CTYAEHTOB MPOAHAIU3HPOBATH
yCIIOBHE 33Ja4yM, HCMOJIb30BAaTh (OPMYINbI Ui HAXOXKICHHUS HCKOMOM BEIMYHMHBI, MPABHIBHO
BBIMIOJIHUTh MaTeMaTU4YeCcKue MpeoOpa3oBaHus, a TaKkKe MpU HEOOXOIMMOCTU CAENaTh PUCYHOK K

PEILICHHIO.
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TunoBbie BONPOCHI U 3a/1a4M JIJIs1 BBIMOJIHEHUS KOHTPOJIBHON paboThI

1. CkopocTh (aTh ompeneieHue C YKa3aHUeM SIBJISICTCS JIM JaHHas BEJIMYMHA BEKTOPHOU
WM cKaisipHoi). Equnnna usmepenus ckopoctu. @opMyiibl cpeHEN 1 MTHOBEHHOM ckopocTu. Ha
PUCYHKE IOKa3aTh HAIPaBJICHUE BEKTOpPAa MTHOBEHHOW CKOPOCTH B Cllydae KPUBOJIMHENHOIO JABHU-
JKEHUS.

2. W3omporiecchl B UcalbHBIX Ta3ax (MIEPEUUCIIUTh MPOIECCHl U HA3BaTh yCIOBHS MPOTE-
KaHus u3orpoieccoB). [laTh Maremarnyeckyro (HOpMyIHPOBKY H300apHOTO, MU30XOPHOTO M H30-
TepMHUecKoro npoiecca. [loctpouts rpaduku 3TUX MPoOIECCOB B COOTBETCTBYIOIINX KOOPAUHATAX.

3. JlelicTBMe MarHUTHOIO MOJIsI HA MPOBOAHHUK ¢ ToOKOM. Cuna Ammepa. 3anucaTbh 3aKOH
Amrnepa B BEKTOPHOH U CKalIsIpHOW (popMe ¢ MOsICHEHHWEM BEJNWYHH, BXOIAmHMX B (popmyny. Kak
OTpeIeTIsieTCsl HallpaBJeHue CUiIbl AMriiepa ( OSCHUTH C MOMOIIBIO PUCYHKA).

4. Pabouee Teno termnooi mamuubl ¢ KITJ 10% coBepmaer 3a oauH 1uki padoty 50
k/[x. Kakoe koiam4ecTBO TEMIOTHI OTAAET padouee Tello XOJIOAUIBHUKY 32 OJUH IUKII?

5. Menanas mpoBoJIOKa UMEET dJeKTpudeckoe conporusienre 6 Om. Kakoe compoTusie-
HUE UMEET MeJIHAas MPOBOJIOKA, Y KOTOPOH B 2 pa3a Ooibllie JyiHa U B 3 pas3a 00JbIle TIonaib mo-
MEPEYHOro ceyeHus?

1. Teno maccoit 2 Kr ABHKETCS C YCKOPEHHEM, U3MEHSIOIIMMCS 0 3aKOHY a=>5t (M/CZ).
Ornpenenuts Uiy, JEHCTBYIOIIYIO HA TEJIO Yepe3 S5 ¢ mocie Havyana JeUCTBUS, U CKOPOCTh B KOHIIE
MATOW CEKYH/IBI.

2. Illap maccoit my=5 KT IBHIKETCSI CO CKOPOCTBIO Vi=1 M/C M CTaJIKUBAETCS C IMOKOSIIHM-
csl mapoM Maccoit my=2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocne ynapa. lapsl cuurats
a0COIOTHO YIIPYTUMHU, YIap - MPSIMBIM, IEHTPATbHBIM.

3. K obony mucka maccoro m=5 Kr mpuiIoKeHa MOCTOSHHAs KacaTenbHas cuia F=20 H.
Kakyro kuHeTHueCKyro 2Hepruo OyaeT UMETh TUCK Yepe3 At=5 ¢ mocie Havana JeHCTBUS CHITbI?

4. Touka coBepiaer rapMoHuueckue konedanus. Hanbonpiiee cmemenre Touku Xmax =
10 cm, HaubGombIIast ckopocTh Vmax = 20 cm/c. HaliTu MakcuMaiabHOE yCKOpEHHE amax TOYKH.

5. B 6ammonax oobsémom Vi=20 1 u V=40 1 coxepxurcs ra3. JlaBieHuwe B MepBOM
6ammone P1=2,4 Mlla, Bo BTOpoM - P,=1,6 MIla. Omnpenenuts oOmiee naBiaeHue P mocne
COEIMHEHUS COCYOB, €CIIM TEMIIEpaTypa OCTaeTCs] HEU3MEHHOM.

6. Ta3, coBepmaromuii 1ukn KapHo, otman XonomwibHUKY TerioTy Q=14 x/[xk.
Onpenenuth Temneparypy 17 HarpeBaTens, €CliM NpU TemIilepartype xonoawibHuka 715=280 K
pabora nukima 4=8 kJ[x.

7. Ha paccrosHuu § cM. Ipyr OT Apyra B BO3AyXe HaxoasTcs nBa 3apsaa no 1 uKa. Omnpe-
JIEUTh HAMpPSKEHHOCTh M MOTEHIMAII MOJsI B TOUKE, HAXOJALIEHCS Ha PACCTOSTHUU 5 CM OT 3apsi-

JOB.
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8. IlepneHIuKyIsApHO JUHUAM HHIYKIMHM OJHOPOAHOTO MArHUTHOIO TMOJS HHAYKIHMEH
B=0,1 MTux mo nByM napajuieibHbIM TPOBOAHUKAM JIBUKETCS 0€3 TPeHHUs iepeMbluka JuuHoi 1=20
cM. IIpu 3aMbIkaHuM LenH, colepkallei 3Ty nepemsluky, B Hel uaer Tok 1=0,01 A. Onpenenuts
CKOPOCTH JBMKEeHHS niepeMbluku. CornpotusieHue nenu R=0,1 Owm.

9. B ombite no HabmoaeHU0 Kostel, HploTOHA Ipu OCBEIIEHUH TOHKOM MIOCKOBBIIYKIION
JIMH3BI CBETOM C JJIMHOMN BOJHBI A=589 HM paccTOsIHHE MEXy IEPBbIM U BTOPBIM CBETJIBIMU KOJIb-
LJaMH [IpY HAOJIIOJIEHUU B OTPAXKEHHOM CBETE OKa3asloch paBHbIM 0,5 MM. OnpenesnnTs paanyc KpH-
BHU3HBI TUH3BI R.

10. Kanwmii ocBemaeTcss MOHOXpOMAaTHYECKUM CBETOM C JIiHOM BoiHbI 400 HM. Onpenenu-
T€ HaMMEHbIIIee 3aJIep KUBAIOLIEe HAIPsDKEHUE, IPU KOTOPOM (OTOTOK mpekpatutcs. Pabora BbI-

X0/J1a 3JIEKTPOHOB U3 Kajus paBHa 2,2 5B.
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4 CBEAEHHUSA O ®OHJAE OHNEHOYHBIX CPEJACTB U EI'O COI'VIACOBAHUU

@oH/A OIEHOYHBIX CpEACTB Ui arrectanmu 1o jauctuiuinae  «lIpoexTupoBanue
MOJMKOMITIOHEHTHBIX ~ MPOJYKTOB THTAHUS» IPEJICTABIsAET COOOH KOMIIOHEHT OCHOBHOMU
npodecCHOHATBHON 00pa30BaTEeIbHONW MPOrpaMMbl OakallaBpHaTa MO HANpPaBICHHUIO MOATOTOBKU
19.03.01 buorexuomorust (mpoduis «IluiieBas OMOTEXHOIOTHS).

[IpenonaBatens-pazpadorunk — Jlemromkuna O.M., cTapmuii mpenoaBareib

@DOH/1 OIICHOUHBIX CPEJICTB PACCMOTPEH U 0J100pEH 3aBeAyIoNMM Kadeapsl Gru3nku

3aBenyromuii kadeapoit H. 4. Cunssckuit

®DoH/I OLIEHOYHBIX CPEJACTB PACCMOTPEH M OAOOPEH 3aBEAYIOIUM KadeIphl TEXHOJIOTHH

IPOIYKTOB MTUTAHUSI.
3aBenyromias kadeapoit W 22 74 0O.51. Me3zenoBa

®DoH/T OIIEHOYHBIX CPEICTB PACCMOTPEH M OJ00PEH METOJUYECKON KOMHCCHEH HMHCTUTYTa

arpovH>KeHepHH U NuIeBbIX cucteM (mpotokon Ne 07 ot 27 aBrycra 2024 r).

i
———y

Hpeﬂce,[[aTeJ‘IL MCTOHHHGCKOﬁ KOMHCCHUHU / e M.H. AJ‘ILIJ_IeBCKaH
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