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Iepeueny Komnemenyuii u UHOUKAMOPOE OOCMUINCEHUA KOMNEMEH YU C YKAZAHUEM IMAN08 HOPMUPOSAHUS 8 RPOUECCe 0CE0EHUA OUCUUNTIUHBL

Komnerenus:

YK-1 CniocobeH ocyIiecTBIsATh HOUCK, KPUTUUECKHM aHaIN3 U CUHTE3 UH(DOpMALK, TPUMEHSTh CUCTEMHBIN TOJIXO/T JIJIs1 PEIICHUS] TIOCTABIICH-
HBIX 3aja4
WNHaukaTophl TOCTUKEHUS KOMIIETEHLIUN:

VYK-1.1. 3naeT MeTo/bI aHaJHM3a MPOOIIEMHBIX CUTYaIMi HA OCHOBE CHCTEMHOT'0 TIOX0/1a.

YK-1.2 YMeer HaxoauTh U MPUMEHSITh HHPOPMAIIHIO, HEOOXOIUMYIO JUIsI KPUTHYECKOTO aHaIM3a MPOOJIEMHBIX CUTYaIlUMH.

YK-1.3 Bianeer HaBbIKamMu BBIPAOOTKH CTPATETHU ACHCTBHM IO PEHICHHUIO MPOOJIEMHBIX CHUTYalHid B TpodeccnoHanbHOoM chepe

Huouxamopewl 0o- Omanwl hopmuposanus Komnemenyuu
CMUIHCEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemenyuu Jlekuyuu Hpaxmuueckue Jabopamopnvie 3ansa- | Kypcoeoit npoexm Haumenosanue oyenoy-
3anamus, nabopa- mus (paboma) H020 cpedcmea
MOPHYLIL NPAKMUKYM
VK-1.1 Tema 1, He npedycmompenvt | Tecmuposanue, KOH-
?M” ? ;ma ? ; ema ;’ mpoavnas paéoma, pac-
ema 3, ema 5, ema 2,
Tema 4, Tema 7 Tema 3, yemnas paboma,
Tema 5, Tema 4, Jnabopamopnana paboma,
Tema 6, Tema 5, koncnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,
Tema 9
YK-1.2 Tema 1, He npedycmompenvr | Tecmuposanue, KoH-
Tema 2, Tema 4, Tema 1, mponvnas paboma, pac-
;iﬁz 131: ;iﬁz ;’ ;:,"ZZ ;; yemnaa paooma, 1a6o-
Tema 5, Tema 4, pamopuasn paboma,
Tema 6, Tema 5, koncnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,
Tema 9
VK-1.3 Tema 1, Tema 1, He npedycmompenvt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 2, mpoavnas paboma, pac-
Tema 3, Tema 5, Tema 3,
Tema 4, Tema 7 Tema 4,




Tema 5, Tema 5, yemnasa paboma, naoo-
Tema 6, Tema 7 pamopnas paboma, KOH-
Tema 7, cnexkm no CPC, koano-
Tema 8,

Tema 9

Keuym, IK3amen




Ilepeuens ouenounvix cpeocme no oucuyunaune Quzuka

1 cemecTp (ouHasi popma)

Ouyenounvie cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 9 18 30
Pacuemnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmoczo: 60 100
1 cemecTp (0ouHO-3204Has popMma)
Ouyenounvie cpeocmea Kon-60 | Min, 6annoe Max, oanio06
Jlabopamopnasa paboma 4 18 30
Pacuemmnas paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnoxeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTp (3a0uHas popma)
Ouyenounwvle cpeocmea Kon-60 | Min, 6annos Max, dannos
Jlabopamopnasa paboma 2 18 30
Koumponwvnas paboma 1 9 15
Koncnexkm no CPC 3 9 15
IK3amen 1 24 40
Hmoczo: 60 100
2 cemectp (ouHas popma)
Ouenounsvle cpeocmea Kon-6o | Min, 6annoe Max, oannoe
Jlabopamopnaa paboma 4 8 12
Pacuemnas paboma 2 4 8
Koumponvnaa paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3ad0anus 3 3 6
Konnokeuym 5 10 15
Hmozoe0e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




2 cemecTtp (04HO-3204Hasi popMma)

Ouenounovle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnaa paboma 4 8 12
Pacuemnan paboma 2 4 8
Koumponvnuaa paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmozoeoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTp (3a0uHast popma)

Ouenounvie cpeocmea | Kon-eo | Min, bannos Max, oannoe
Jlabopamopnas paboma 1 8 12
Konmponvuaa paboma 1 8 16
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 9 15
Hmozoeoe mecmuposanue 1 6 9

IK3amen 1 24 40

Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 po0esoB; HCUepIbIBaIOIIE, [T0CIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BUJIAMU [IPUMEHEHHS 3HA-
HUH; UCTIOJB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHIITOIHEHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY U3J1araeT
€ro, He JJONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHLHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHYe-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OHCHKa «3a4YTC€HO» BBICTABJIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCHI 110 TCMaM
JUCHHMIIIHMHBI ITOCICAOBATCIBbHBI, JTOTHYC-
CKH H3JIOKEHBI, AOIYCKAaIOTCA HE3HAYH-
TCJIBHBIC HCJOYETEI B OTBETE CTYJACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YaCTH MPOTPAMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OLIGHKa «HC 3a4TCHO» BBICTABJIACTCS CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATHUH TEMBI JUCHUIIJIMHBI, HC OTBCYACT
Ha JAOOIOJHUTCIIBHBIC M HABOJAIIME BO-
IIPOCHI ITPpETIoJaBaTCIIsA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne n/m |HaumenoBanue Kparkasa xapakrepuctuka oueHod-|IIpencrasienue
OLIEHOYHOIO  CpEJI-|HOr0 CpecTBa OLICHOYHOTO
CTBa cpencTBa B poHIIE
1 2 3 4
1 |Dk3amen CpenctBo, mospossoniee oueHuTh KoMmiiekr 3x3a-
3HaHUA, YMEHUS U BiIaJIeHUs1 00yda-|MEHAlMOHHBIX
IOLIET0oCs] TI0 Y4EOHOH! TUCIUILINHE. |OMIIETOB
2 |PacuetHo-rpaduue- |CpencTtBo mpoBepku ymeHHHl npu-|Komiuiekr 3ana-

ckas pabora

MEHSITh MOJIy4YEHHbIC 3HAHUSA IO 3a-
paHee ONpeaeIICHHON METOINKE IS
pelieHus 3aaa4 Win 3aJJaHUi 10 MO-
IO WIA TUCUHUTUIMHE B LIEJIOM.

HUU JUIA BBIIIOJI-
HEHUSI pacyeTHO—
rpaduueckoil pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
y4eOHOTO MaTepuala TeMbl, pasjesna
WM Pa3lelioOB TUCIUIIINHBI, Opra-
HU30BaHHOE KaK y4eOHOE 3aHATHE B
BUJIE coOecenoBaHMs IPErno/ aBa-
TEJsl ¢ 00YUYAIOIIUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TACHUILINHBI

KonTponbHnas
6ota

pa-

CpencTBo NpOBEPKH YMEHUU IIPHU-
MEHSTH MOJyYEHHBIE 3HAHUS JUIs pe-
HIEHUS 3a7a4 ONPEIEICHHOTO THUIa
110 TEME WJIU pa3iely.

Kommnekt KoH-
TPOJIBHBIX  3aja-
HHUM 110 BapuaH-
TaM

3amura gabopatop-
HOM paboThI

CpencTBo, MO3BOJISIONIEE OIEHUTH
yMEHUE U BJIaJIeHNE 00y4aromerocs
u3JlaraTh CyTh ITOCTAaBJICHHOW 3a-
a4, CAMOCTOSITEIBHO MPUMEHSITH
CTaHAAPTHBIE METOIbI TTOCTABJICH-
HOM 3aJa4M C NUCIIOJIb30BaHUEM NMeE-
foleicst mabopatopHoit 0asbl, Tpo-
BOAUTh  aHAIM3  TIOJIYYCHHOTO
pe3ynbTaTta paboThl. MOXKET BBITIOJN-
HSATHCS B UHANBUYaTEHOM TOPSIIKE
WM TPYIIIION O0YYarOINXCS.

Tewmsbr 1aboparop-
HBIX paboT.

IlonroToBKa  KOH-
CIIEKTa IO TEME, BhI-
HECEHHOI'0 Ha caMo-
CTOSATEIILHOC
U3y4YCHHUE.

[TponykT camocTOATETHHON PabOTHI
CTYyJIEHTa, MPECTABISAIONUNA COOOM
NOJTOTOBKY KOHCIIEKTa MO y4yeOHO-
pPaKTUYECKOH, yueOHO-HuccIen0Ba-
TEJIbCKOW WJIU HAYYHOM T€ME, BbIHE-
CEHHOM Ha CaMOCTOSITENIbHOE U3yye-
HUE.

Tembl  cooOre-

HUU




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1a4)

3anaun PEKOHCTPYKTUBHOTO
YPOBHS, IIO3BOJISIOIINE OLIEHUBATh U
JUArHOCTUPOBATh YMEHHSI CHHTE3U-
poBaTh, aHAJIU3UPOBATh, 0000IIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pUaja, C YCTAHOBJICHUEM IpPHU-
YUHHO- CJICJCTBEHHBIX CBS3€H U
(opMyJIMPOBAHUEM BBIBOJIOB

Kommiext 3amau
I MIpaKTUye-
CKUX 3aHATUU

Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3a-
JaHUHN, MO3BOJISAIONIAsT aBTOMATU3HU-
poBaTh  MpOLENypy  H3MEpeHHs
YPOBHS 3HAaHUM U YMEHHI 00yuaro-
IIEerocs.

doHag  TECTOBBIX
3aJlaHuy ISl TIPO-
BEJICHUS HTOIO-
BOIO TECTUPOBA-
HUS o
TUCIUILINHE




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa lyukn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Y4eOHbIM IJIAHOM MO HampaBjieHuIo MoAroToBku 13.03.02 DnekTpo3HepreTuka u
AIEKTPOTEXHUKA JISl 00YUAIOITUXCS MPETYCMOTPEHO MPOBEICHHUE JTaOOPaTOPHBIX 3a-
HATUM 110 quciuiuinae Ousuka.

JlaGopaTopHbIe 3aHITHS IO AUCITUILINHE MMPOBOASATCS B CIEIIHATILHO 000PY10-
BaHHBIX JJAOOPATOPHIX C IPUMEHEHHEM HEOOXOAMMBIX CPEACTB OOyUeHUs: Jabopa-
TOPHOTO 00OpyIOBaHUs, 0OpPa3OB sl UCCICAOBAHUN, METOJUYECKUX MOCOOHUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTndeckre BOMPOCH Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTe anTOpPUTMBI OTPEASICHUS JTOBEPUTEIHLHOTO MHTEpBANA MPHU TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnas padora Ne2. P.111.0OnpeneneHre yCKOPEHUsI CUIIbL TSHKECTH MPH
CBOOOJTHOM MAJICHUU TE.
Teopetnueckue BOMPOCHI I MOJATOTOBKH K JJa00paTOpHOM paboTe:
1. YTo Ha3bIBaeTCsl YCKOPEHUEM U YCKOPEHUEM CBOOOTHOTO MaeHuUs?
2. OT 4ero 3aBUCHUT YCKOpEHHE CBOOOIHOTO MaieHus?
3. ChopmynupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
4. Yo Ha3bIBAETCS HAMPS)KEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopHnasi padora Ne3. P.113. OnpeneneHue cCKOpOCTH MYJIA TP TOMOTIH Oai-
JUCTUYECKOTO MasITHUKA
TeopeTnyeckrie BOMPOCHI s MOATOTOBKH K JJabopaTopHO padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEeKOMEHIYETCS CTPENATHh TOJBKO 1O HEMOABIKHOMY IIH-
JTUHJPY?

JlabopaTtopnasi pab6ora Ne4. P.121. OnpesneneHrue MOMEHTA MHEPIIUU MaXOBOIO KO-
jieca ¥ CUJIbI TPEHHUS B OIIOpPE
TeopeTuydeckrie BOMPOCHI I MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yro Ha3bIBaeTCs BpaniaTeJIbHbIM MOMEHTOM, MOMEHTOM MHEPIIUU U MOMEHTOM
MMITyJibca?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 3aK0H COXpaHEHUS! SHEPTUU MPUMEHHUTEIHHO K JaH- HOW Jabopa-
TOpHOM paboTe.

4, Kak OyayT omyckaTbCs rpy3bl m (ObICTpee WM MEJIEHHEE), €CIU LUIHHIPH-

YECKHE TPYy3bl Ha KPECTOBMHAX MAXOBOT0 KOJjIeca MOJABUHYTh K OCH BPAIICHUS?
OTtBeT o0ocHYyiiTE.

JlabopaTtopnasi padora Ne5. P.131. OnpenenieHrne YHUBEpCaIbHOM ra30BOM MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BenM4MHBI HA3bIBAKOTCS NTapaMeTpaMu cocTosiHuA? JlaiiTe ux onpeene-
HUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJJHUM MoJieM BeriecTBa? 5. Kakue GpakTopsl BIUSIOT HA TOY-
HOCTb U3MEPEHUI MapaMeTPOB COCTOSIHUS Tra3a’?

w

JlabopaTtopHnasi padora Ne6. P.132. OnpenencHue OTHOIICHUS TEIIOSMKOCTEH ra3a
Cp/Cy.
TeopeTtuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpPaTOPHOM paboTe:

1. Yro Ha3pIBaE€TCA YAECIBHON U MOJIIPHOU TEINIOEMKOCTBIO, KAK OHU B3aUMOCBSI-

3aHBI?

2. Tlouemy Cp 6ombmie Cy ? JlokazaTh ypaBHeHHEe Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakwne razoBbie MpoIecchl COBEPIIAIOTCA BO BPEMSI BBINOJIHEHHUS PA3JIMUHbBIX
ATANoOB TaHHOW PabOTHI?

>

JlaGopaTopnasi padora Ne/. P.134. Onpenenenue kodpdunrenTa 1TMHAMUYECKON
BSI3KOCTH KMJAKOCTU MeTofoM CToKca.
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. OOBsicHUTE SIBJIEHUE BA3KOCTH.
2. B uém 3akmouaetcss puzndeckuii cMbIca K0dhdUITMEeHTa TMHAMAYECKON BsI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy IBUKEHUE IAPUKA B KUIKOCTU C TEUEHUE BPEMEHU CTAHOBUTCS PaB-
HOMEPHBIM?

JlabopaTtopuasi pa6ora Ne8. P.200. 3HaKOMCTBO C 3JIEKTPOU3MEPUTEITLHBIMU TIPH-
oopamu.




Teopernyeckrie BONPOCHI 1715 TOATOTOBKHU K JIAOOpaTopHOil paboTe:

1. C npubopamu Kakoil CUCTEMBbI Bbl TO3HAKOMHINCH? OOBSCHUTE MPHUHLIUII pa-
OOTBL.

2. Kak mogo6path BepXHU# Mpeielt Auana3oHa U3MEepeHnii A1 moayueHus oonee
TOYHBIX PE3YyJIbTaTOB?

3. Kakum nomkeH ObITh JIy4 3p€HUsT OTHOCUTENBHO IIKAJIbI IPU OTCYETE PE3YIIb-
TaTOB?

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MpeAeibHas a0COIIOTHAsI MOTPEIIHOCTh, BBIUUCICHHAS 110
KJIACCy TOYHOCTH, AEUCTBUTEIBHON MOTPEIHOCTH ITprbOopa’?

JlaGopaTopHasi padora Ne9. P.212.M3MepenHne 3JIeKTPOEMKOCTH KOHJICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3HaY€HUE U YCTPOUCTBO KOHJEHCATOPOB?
2. YTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMHUIIA U3MEPEHUS DIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIAPAJUIEIBHOM M IOCIIEI0BATEIBHOM COCINHEHUN KOHAEHCATOPOB?
5. Kakue ausneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOPaX, U KaKUEe OBIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTndeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Yto Ha3bIBaeTCA AIEKTPUUECKUM TOKOM, CHUJION TOKA U MJIOTHOCTHIO TOKa. B ka-
KUX €IMHUIAX OHU U3MEPSIOTCA?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JJIMTEIBHO MOICPKUBATH JIEKTPUUECKUAMN TOK?
3.ChopmynupoBath 3akoH OMa B UHTErpajbHOU (opMe sl MOJHOW IENU U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KakuX eIMHUIIAX OHO U3MEpAETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. O0BSICHUTD IPUHITUT IEUCTBUS MOCTA MOCTOSTHHOTO TOKA.

JlaGopatopnas padora Nell. P.231. OnpenesieHre TOPU3OHTAIBHON COCTaBIISIO-
1Ied HaNps»KEHHOCTH MAarHUTHOTO MOJIsl 3eMIIH
TeopeTudeckre BOMPOCHI ISl MOATOTOBKH K JJaAOOopaTopHOii padoTe:
1. BenrnunHa u HanpaBlieHHE CHIIbI AMIIEpA.
2. IloBeaeHue paMKu ¢ TOKOM B MarHUTHOM moJie. MHAyKIMS U HAPSIAKEHHOCTh
MarHUTHOTO TOJIs, UX €IUHULIBI U3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. MeTtoauka u3MepeHusi HAMPsHKEHHOCTH MAarHUTHOTO MOJIs 3eMJIM € TTOMOIIIBIO
TaHT€HC—TaJIbBaHOMETPA.

JlabGopaTopnasi pa6ora Nel?, P.311. OmnpeneneHue mokaszaTess MPeaOMIICHUs
CTEKJIa C IOMOUIbI0 MUKPOCKOIA.




TeopeTnyueckuie BOIPOCHI 1715l MOJArOTOBKU K J1a00paTopHO padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKH.
2. Kak cBsi3aHbl IOKa3aTeb MPEIOMIIEHUS! CPEIbl U CKOPOCTh PAaCIpOCTPaHEHUS
CBETa B HEU?
3. IloueMy npu pacCMOTPEHHUH MPEAMETA YEPES INIOCKYIO CTEKISHHYIO INTACTUHKY
OH Ka)XETCsI pacIOJIOXKEHHBIM OJIMKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE YW MHAYLIUPOBAHHOE M3IIyYeHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeToBOM BOJIHBI HA AUGPAKIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas kapTuHa HaOJII0/1aeTCsl Ha YKpaHe IPU OCBEIICHUH TU(PAKIIMOHHON pe-
HIETKU ITy4YKOM Oeioro csera?

Marepuaisl J1abopaTOPHBIX pabOT MPUBEIAEHBI B METOAMYECKUX YKa3aHUSX,
pa3paboTaHHbIX Ha Kadeape Dusnka:

HaumeHoBaHME METOJI. yKa3aHUs U aBTOPBI Kon—Bo 3k3.
1. Obmas ¢u3uka: pyKoBOACTBO 1O j1aboparopHomy mpak- | DBC «Znanium»
TUKYMY [DJEKTpOHHBIN pecypc] : yueOHoe nocobue / [Tox | http://znanium.com/bookr
pen. .b. Kpsinerkoro, b.A. Ctpykosa. - M.: UHOPA-M, | ead2.php?book=345060#n
2012. - 596 c. — Pexum noctyna: | ocne perucrpauuu IP —an-
http://znanium.com/bookread2.php?book=345060#, no na- | peca HXTH)
poito.- ObC «Znaniumy ['pud
2. buxrarupos, B.B. ®usuka. JlabopaTOpHBIif MPaKTHKYM. 20 5x3. Ha Kadenpe
Yacts 1. Mexanuka u MosiekyispHas ¢usuka/ B.B. bukra-
rupoB, E.B. fkoBneBa. — Cankr—Ilerepoypr: CBoe uzna-
TenbcTBO, 2020. — 106 c.
3.Badun, /I.b. ®usuka. Y.l . Kunemaruka. Jluramuka. Tep- 265  9Kk3. B
MOJMHAMHUKA. DJIEKTPOCTaTUKA. DJIEKTPOJHMHAMHUKA: y4el. YHUIL HXTU
nocoowue /J1.b.Bapun; KI' TV .-2-¢ u3n.,non.-Kazans: M31-Bo
MO u H PT,2010.-316 c.
4.Badwun, [1.b. 3aganus 11t caMOCTOSTENHHON PaObOTHI 1O 345x3. B YHUI]
¢uzuke. Y.3: yue6.mocodue / JI.b.Bapun; KI'TY.-Huxne- HXTHU
kamck:HXTHN,2012.-166 c.
5.5koBneBa, E.B. ®usuka. OcHoBHBIE 3aK0HBI U popmyisl: | 40 5k3. B YHUL HXTU
CIPaBOYHHK JJis cTyAeHTOB By30B/E.B. fIkoBneBa.-Huxne-
kamck:HXTH,2013.-84 c.

Kaxxnast MHCTPYKITHS COACPKUT KPATKHE TEOPETUUCCKUE CBEJCHUS, OTHOCSIIN-
ecsl K JIaHHOU paboTe, MepeueHb HEOOX0IUMOTO 000PYAOBAHNS, TOPSIOK BHITIOTHE-
HUS PabOThI, KOHTPOJBHBIE BOTIPOCHI.


http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060

Kpurtepun onenku j1adoparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-
MECTpE CTYJEHT JIOJDKEH BBIIIOJIHUTH CIEAYIOIINE BUIbI PaOOT:
1 cemecTp (0UHAs, 04HO-3204HAasA, 3a04HAasi opma)

MuHumaJbHbIA MakcumMaib-
Buabl pador .
0asa HBIH 0aJL1

CamocrosTenbHass MpopadoTKa TeopeTuye- 3 6
CKOT0 MaTepuaa K 1abopaTopHOM padboTe
O3HaKOMJICHHE C YCTAHOBKOW, MpHUOOpPOM,
METOJIMKOW BBITIOJHEHHUS J1Ta00paTOpHOU pa- 3 6
0OTHI
BrinonHeHre HEOOXOAMMOTO SKCIIEPUMEHTA 3 6
O6paboTka pe3ybTaTOB UCCIICAOBAHUS, T10- 3 5
CTpoeHue rpaduKoB
AHanmu3 pe3yJbTaTOB HCCIICIOBAHUS M BHI- 3 5
BOJI IO paboTe

HUTOI'O : 18 30

Takum oOpazom, kaxk1as 1aboparopHas paboTa oleHuBaeTCss MUHUMYM B 18 Oa-
joB, makcumyM B 30 6amioB. [locie BeIMOTHEHUST BCEX pabOT PaCCUUTHIBACTCS UTO-
TOBBIN 0T MO JaHHOMY OIICHOYHOMY CPEJICTBY, KaK CpeaHee apupMETHIEeCKOe 0
BCEM JIa0OpaTOPHBIM pabOTaM.

Kpurepuu ouenku 1a00paTtopHbix padoT no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K MabopatopHoit padboTe mo aucruruimHe « Pusnka» Bo 2 ce-
MECTpPE CTYAEHT J0JKEH BBIIIOJIHUTD CIEAYIOIINE BUABI PadoT:
2 cemecTp (04HAasi, 0O4YHO-3204YHAas, 32049HasA (hopMa)

MunumajbHbid | Makcumaib-
Buabi pador .
0ana HBIN 0aJL1

CamocTosiTenbHass TpopabOTKa TeopeTuye- 15 2
CKOT'0 MaTepuaa K 1abopaTopHOU padboTe '
O3HakOMJIEHHE C YCTaHOBKOH, MpHOOpOM,
METOJIMKOM BBITIOJIHEHUS TaOOpaToOpHOH pa- 1,3 2
00THI
Brinmonnenne HE0OX0IMMOTO IKCIIEPUMEHTA 1,3 2
OO6paboTka pe3yabTaTOB UCCIEIOBAHUS, MO~ 13 5
CTpoeHue rpaduKoB ’
AHanu3 pe3yJabTaTOB HCCIICIOBAHUS M BHI- 13 5
BOJI 10 paboTe ’

UTOro : 8 12

Takum oOpa3om, kaxkaas 1abopaTopHasi paboTa OLIEHUBAETCS MUHUMYM B 8 Oa-
J0B, MakcuMyM B 12 GamnoB. [locne BeimoiaHeHHs BceX pabOT pacCUUTHIBAETCS UTO-
TOBBIN Oal M0 JaHHOMY OLICHOYHOMY CPEJICTBY, KaK CpeaHee apu(pMETHIECKOE T10
BCEM JIa0OpaTOPHBIM paboTaM.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPTrEeTUKA U DJICKTPOTEXHUKA
(k00 u Haumenogawnue)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

VY4eOHbIM JIaHOM TI0 HampaBiieHuto noarotoBku 13.03.02 DnexTposnepre-
TUKA U 3JIEKTPOTEXHUKA JUIs 00yUaroluXcsl IPEeIyCMOTPEHO IPOBECHUE NPAKTHYe-
CKHX 3aHATHH 10 AucuuiimHe ®Pusuka Bo 2 cemectpe. OOyuaromumcs npejara-
I0TCS  Pa3HOYPOBHEBBIE 3a/Jadyd M 33JaHUsl  PEKOHCTPYKTHUBHOTO  YPOBHS,
MO3BOJISIONIME OLEHNUBATh U IMarHOCTUPOBATh YMEHHSI CUHTE3UPOBATh, AHAJIU3UPO-
BaTh, 00001IaTh (DAKTUUECKUH U TEOPETHUECKUI MaTepual ¢ (pOpMYIHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM IIPUUUHHO-CJIEICTBEHHBIX CBS3EH.

3aganmue 1

1. /IBa o1MHAKOBBIX 3apsKEHHBIX IIapHKa MACCOH m = 5 T, ITOJBEIICHHBIX B
OJIHOM TOYKE Ha HUTSAX JJIUHBI = 12 cM , pa3onuIkCh TaK, 4TO Yroj MEXKIY HUTIMU
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. IBa snemenra (e 1 = 1,2 B, r1 =0,1 Om; £, = 0,9 B, r, = 0,3 Om) coenuHeHbI
OJTHOUMEHHBIMU TIOt0caMu. CONMPOTUBJIIEHUE COEIUHUTENBHBIX MPOoBOAOB r = 0,2
OM. OnpeienuTh CUITy TOKA B LIETH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTUJIM B COCY]I, cofepkaiiuii Bogy ooremom V= 0,5 i1 npu temneparype T= 293 K u
BKJIIOUMIM B ceTh HanpspkeHueM U= 220 B . Yepes Bpems t = 20 MUH ciupaib BbI-
kirounii. Kakoe konmruectBo BojbI BbikuIieno, eciin KITJ[ cnupanu n= 80%.

3amanue 2

1. ITo nBym napauienbHbIM OECKOHEUHO JUIMHHBIM MPSMbBIM IPOBOAHUKAM Te-
KyT Toku [ 1= 20 A u [ =30 A B onHOM HanpaBneHuu. PaccTtosinne Mexay nmpoBO-
Hukamu d=10 cM. BBIYUCIUTS MATHUTHYIO UHAYKIMIO B TOUKE, YAAICHHON OT 000uX
IIPOBOJHUKOB HAa OJIMHAKOBOE paccTosiHue r = 10 cm.

2. [1y4oK 31€KTPOHOB BJETA€T B MPOCTPAHCTBO, I/I€ BO3OYXIAEHBI OJHOPO/I-
HOE 3JIEKTPUUYECKOE MoJie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynspHoe emy
MarHutHoe mosie ¢ uHaykiuendn B = 1,5MT. CkopocTh 3JIEKTPOHOB MOCTOSIHHA U
HaIlpaBJICHA MEPIEHANKYISIPHO BekTopaMm E u B. HaliTu CKOpOCTh IBMKEHUSA DIIEK-
TpoHOB. Kak OyayT ABUraThCsl 3JIEKTPOHBI, €CIIM BBIKIIIOUUTH 3JCKTPUUECKOE ToJie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?



3amanue 3

1. Ha mudpaknuonnyto pemetky amuHou | = 1,5 , comepxameit N = 300
HITPUXOB, Ma/1a€T HOPMAJILHO MOHOXPOMAaTUYECKUN CBET C JUJIMHOM BOJIHBI A = 550
HM. OnpenenuTs: 1) 4rcio MakCUMyMOB, HAOJIOJJaEMBIX B CIIEKTPE JUPPAKITHOHHOM
pEeIEeTKY; 2) yroj, COOTBETCTBYIOLIUI OCIETHEMY MAKCUMYMY .

2. Cobuparomas auH3a ¢ (QOKyCcHBIM paccrosiHueM f = 25¢cMm nmpoeuupyer
N300paXKeHHE MPEIMETa Ha HKpaH, OTCTOALIEM OT JMH3bl Ha paccTossHMM L = Sm.
OkpaH npuABUHYIM K JuH3e Ha AL = 18cMm. Ha ckoinbko creyer nepeMecTuTh npe-
MET, YTOOBI OISTh MOIYYUTh PE3KOe N300pakeHue npeamera?

3. 113 cMOTpOBOTO OKOLIKA €YU U3iydaeTcsi oTok 3Heprun de = 4k J[>x/MuH.
Omnpenenuts Temneparypy T medw, eciiu mIomans okomka S = 8cm? .

OcTanbHble BAPUAHTHI 3a1aHUI PUBE/IEHBI B METOJUYECKUX YKA3aHUAX, pa3pa-
O0oTaHHBIX Ha Kapeape Pusuka:

1. buxktarupoB B.B., fIxosneBa E.B. 3aganus no gusuke ajisi caMOCTOSTENHHOM pa-
ootbl ctyneHtoB. Yacte 1./ Hwxkaekamck: HXTU (pumman) DPI'BOY BIIO
«KHUTVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke 1151 cCaMOCTOSITEIbHON pa-
6otel ctynentoB. Yacte 2./ Hwxknekamck: HXTU (dbunmuman) OI'bOY BIIO
«KHUTVY», 92 c.

Bapuanm Pa3zoensvl u nomepa 3a0au
Dnexmpocmamuxa, Dnexmpomaznemusm T'eomempuueckan u 6onnosasn
Inexkmpoounamuka onmuka

(Hacmo 1) (4acmo 2) (4acmo 3)
1 12 49 64 9 40 7 47 75
2 11 50 73 10 65 19 36 61
3 18 60 67 22 70 14 46 65
4 10 39 74 20 36 21 40 73
5 19 51 65 16 46 9 42 77
6 2 38 75 5 41 26 33 64
7 24 59 73 25 66 4 52 71
8 7 57 70 27 38 11 44 72
9 23 33 66 4 50 18 51 63
10 1 48 65 18 44 12 39 69
11 17 40 71 14 61 3 56 79
12 16 52 69 3 31 27 48 67
13 29 46 72 30 62 15 55 74
14 3 42 68 24 47 8 31 70
15 26 41 67 2 56 17 57 62
16 32 47 75 28 33 2 50 81
17 13 34 70 11 51 25 37 76
18 28 56 64 21 42 16 54 68
19 25 45 66 1 55 22 34 78
20 4 53 74 26 32 10 49 80
21 30 35 71 17 45 20 45 66
22 20 55 69 12 35 1 41 67
23 14 43 72 23 67 28 53 80
24 27 54 68 6 39 13 32 74
25 5 36 73 19 34 5 43 79
26 21 44 67 15 68 23 38 69




27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To oyHOW M OYHO-3209HOHN (hopMe 0OYUCHHsS 3a pelIeHHue KaKIOTO CTYACHT
MOJKET MOJy4UTh OT 3 70 6 O6amnoB. [IpakTudeckoe 3aHITHE 10 OYHOW M OYHO-320Y-
HOH hopme 0OydeHUs OIEHUBACTCSI MUHUMYM B 3 - 4 Oayuia (eciau He CIpaBUJICS C
3alaHreM 0e3 MMOMOIIIH MPEIOoaBaTeNs ), MAKCUMYM B 5 - 6 0ayutoB (eciiu CripaBUICs
C 3a/ITaHUEM CaMOCTOSITEILHO).

1o 3a0uHOM (hopme 0OyUEHHUs 3a PEIIEHUE KAKIOTO CTYAEHT MOXKET MOIYYUTh
ot 9 o 15 0annos. IIpakTueckoe 3aHsATHE O 3a04HOU (popMe OOyUEHHsI OLICHUBA-
eTcst MuHUMYM B 9-10 Ganna (eci He CpaBWIICS ¢ 3aJJaHUEeM 0€3 TTOMOIIN TTPETo/ia-
Bartesisi), MaKCUMyM B 14 - 15 GasioB (eciu cripaBuiICs € 3aIaHUEM CAaMOCTOSITEIBHO).

WToroBpiil peHTUHT MO MPAKTUYECKUM 3aHSATUSM MPOCTABISETCS KaK CpeHee
apu(pMeTHYECKOE MOTYyUYEHHBIX 0aJJIOB 3a pelieHre 3 UHIUBUIyJIbHBIX 3aJJaHUM.




MuHHCTEPCTBO HayKH M BhIcIero oopazoanus Poccutickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(k00 u Haumenogawnue)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

KoMiuiekT 3agannii 1yt KOHTPOJIbHOM padoTsl Ne 1
JJISl O4YHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
o pucumiinae Pu3uka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT U3 ABYX JIMH3: COOUparOIIeHi ¢ POKYCHBIM pac-
crossaueM F = 15 cm u pacceuBaromieit ¢ GoKycHbIM paccTosauemM F = - 15 cwm.
JInn3bl pacnonoxeHsl Ha paccTtositHuM 10 cM Apyr ot apyra. OnpeaeauTh MOJ0KEHNE
IJIaBHBIX (POKYCOB OOBEKTHBA.

3aoanue 2. Bo3nymHbld KJIMH 0Opa3oBaH ABYMS IUIOCKOINApaUIEIbHBIMU
IUTACTUHKAMH, Ha KOTOPhIE HOPMAJILHO MalaeT MOHOXPOMATHYECKUN CBET C JUTMHOM
BOJIHBI A= 500 HM. OnpeAeuTh Yyroi o MeXAy TIaCTUHKaAMU, €CJIM IITUPUHA UHTEP-
(epeHIIMOHHBIX MOJI0C, HAOMI0AAEMBIX B OTPAKEHHOM cBeTe, cocTaBisieT Ah =5-10"

4 M.

3aoanue 3.]JIBe 6IM3KHE KENThIE CIIEKTPAIbHBIC TUHUU HATPHUS UMEIOT JNTUHBI
BoJH 589,6-10 %M 1 589,010 ° M. MOXHO JIU ¢ TOMOLIBIO AUPPAKIMOHHON PELIETKH
HAOJIONATh pa3/ie]IbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MpU HAOIIOACHUU
CIIEKTpa HEMOCPEICTBEHHO TJIa30M YEPE3 peuIeTKy, ecau penietka umeet 200 mrpu-
xoB Ha 1 MM? Pa3zpemaronyto crmocoOHOCTh TJ1a3a MPUMUTE PaBHOM 2.

Bapmanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapruyMe HaxXOAUTCsl MaJieHbKas ppiOKa. Bo ckobKo
pa3 yBEeJIUYEHHON BUAUT ATy PHIOKY HAOII0JaTeNb, €CJIU PhIOKA HAXOAUTCS Y JajdbHen
CTEHKH aKBapuyma U HaOJItoIeHue BeAeTCs 1o guaMeTpy mmapa? CTeHKH akBapuyma
CUMTATh TOHKUMHU, TIOKa3aTe b IPEJIOMIICHUS BOABI paBeH .

3aoanue 2.Ilpeamer B BUaE OTpe3Ka JIMHOM | pacmosiokeH BIOJb ONTHYEC-
CKOM ocH coOuparorieit TMH3bI ¢ POKYCHBIM paccTosiHUuEM F, maroreii 1eiCTBUTEIh-
HOE M300pakeHue Bcex ero Touek. CepennHa oTpe3ka pacioyiokeHa Ha PacCTOSHUU
d ot muH3E1. HaliTi ipoioibHOE YBENTMYECHUE TIPEIMETA.



3aoanue 3.10. Ilpu najgeHun €CTECTBEHHOTO CBETAa HA HEKOTOPBIN MOJIsIpr3a-
top npoxoaut #1 = 30 % CBETOBOro MOTOKA, a Uepe3 JBa TAKUX MOJsIpu3aTopa — 2 =
13,5 %. Haiiti yroa ¢ Mexay IMiI0CKOCTSIMU NPOITYCKaHHSI 3TUX MOJSIPU3ATOPOB.

Bapmuanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera najgaet Ha OOKOBYIO I'pPaHb MPU3MBI 10 YTIOM
a =30°. TIpenomisrommii yros npusmel Y =45°. TlokazaTenu mpesoMIeHUsT CTEKIIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHbI Ni,=1,62 1 ng=
1,67. Uemy paBeH yroy Mexay KpaliHUMHM JIydaMH CIIEKTPA IIPU BBIXOAE U3 IPU3MBI?

3aoanue 2.11n0cKo-BBINyKJIas CTEKIISTHHAS JIMH3a C paJlyCOM KpUBU3HBI Che-
pudeckoi nosepxHocTu R = 12,5 cm npuxara K CTEKJISIHHOHN TUIacTUHKE. J(naMeTpbl
m -ro u (M+5)-ro TemMHBIX KoJiel] HplI0TOHA B OTpaskeHHOM CBeTe paBHBI. OTpe/ICIUTh
JUIMHY BOJIHBI CBETA K HOMEP KOJIbLIa M.

3adanue 3.EcTecTBEHHBII MOHOXPOMATHUECKHI CBET NaJa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX MOJISIPU3aTOPOB, MEXAY KOTOPHIMH HaXOIUTCS KBapleBas ILa-
CTUHKA, BBIPE3aHHAs MEPIECHINKYISIPHO K ONTUYECKON OcU. HallTh MUHUMAJIBHYIO
TOJIIWHY TUIACTUHKH, TIPU KOTOPOM 3Ta cuctema Oynet npomyckats 7 = 0,30 cBeTo-
BOT'0 ITOTOKA, €CJIM MOCTOSIHHAS BpAILlEeHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3aoanue 1.C nOMOIIbIO JINH3BI C POKYCHBIM paccTossHHEM FHa skpaHe moity-
Yal0T YMEHBIIEHHOE U YBEJIMUEHHOE N300paXkeHUs TpeIMeTa, HaXOoAs1Ierocs Ha pac-
crosiHuu L oT 3kpana. Haiiute oTHOIIEHUE pa3MepOB U300paKEHUH.

3aoanue 2.1lpenomistomuii yrou ctekissHaou (n = 1,5) mpusmel y = 60°. [lox
KaKMMH YIJIaMd BO3MOXKHO IIPOXOXIEHUE MTPEIOMIIEHHOTO JIyda CKBO3b BTOPYIO 00-
KOBYIO I'DaHb, €CJIM HA NEPBYIO TPaHb Jy4Yd NaAaroT MO MIPOU3BOJIBHBIMU YIJIAMUA?

3adanue 3.Mexy TOU€YHBIM HCTOUHUKOM CBETA M SKPAHOM [TOMECTHIIN TUa-
(dbparmy ¢ y3KkuM OTBEPCTUEM, PAJNYC KOTOPOTO I'MOXHO MEHATh. PaccTosiHug oT 1ua-
(dparmel 10 UICTOYHKKA U SKpaHa paBHbI ¢ =100 cM u b=125 cm. Onpenenuts nuHy
BOJIHBI CBETA, €CJIM MAKCUMYM OCBEIIEHHOCTU B LEHTPE NU(PPaKIIMOHHONW KAPTUHBI
Ha 3KpaHe Habmogaercs npu = 1,00 M u cienyromuii Makcumym npu = 1,29 m.

Bapmanr 5, 15, 25

3aoanue 1.Jlyu cBeta nagaet noJ yriaom 30° Ha IIIOCKONApAIJIENbHYIO CTEK-
JSTHHYIO TUTACTUHKY M BBIXOJUT U3 HEe MapajieIbHO epBOHaYaIbHOMY Jyuy. [loka-
3aTenb npenomiieHus crekna 1,5. KakoBa TonmuHa d MIacTHHKH, €CIIM PacCTOSHHE
MeXIy JydaMu paBHO 1,94 cm?

3aoanue 2. Bo CKOJIBKO pa3 YBEJIIMUUTCS PACCTOSIHHE MEXY COCEHUMU HH-
TepPEepEeHIMOHHBIMU TI0JI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciiu 3ejeHbli CBEeTO-
GuisTp (A = 5-10° cM) 3ameHuTH KpacHeM (A = 6,5-10° cm).

3aoanue 3. CKOJIbKO MITPUXOB HA 1 MM JIMHBI UMeEET TU(PAKIIMOHHAS pe-
IIeTKa, €CJIM 3eJieHas JUHUS PTyTH (A = 546,1 HM) B CIEKTpe MepBOro MopsjiKa
HaOroaercs noa yriiom 19°8'?

Bapmanr 6, 16, 26



3aoanue 1. Ilokazatenp npeoMiieHus cTekia paBeH 1,52. Haittu npenens-
HBI€ YTJIbI [TIOJIHOTO BHYTPEHHETO OTPaXKeHMS JIJIsl IOBEPXHOCTEN pa3aena: 1) crekio-
BO3/yX; 2) BOJIa-BO3/yX; 3) CTEKJIO-BOJIA.

3aoanue 2.Ha mbuibHy10 miieHKy (N = 1,33) mamaet Oenblil CBET MOA YIJIOM
45°. Ilpu KaKoii HauMEHbIIEH TOJIIMHE MJIEHKA OTPAXXKEHHBIE JTy4u OyAYyT OKpAILIEHbI
B JKeJNThIM IBeT (A = 600HM)?

3aoanue 3. YeMmy paBeH yroyl MeXAy INIABHBIMH IUTOCKOCTSIMU NOJIApU3AaTOpa
Y aHaJIM3aTopa, €CIIM MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, MPONIESAIIETO Yepes Mo-
JSIPU3aTOp U aHANIM3ATOP, YMEHBIIAETCs B yeThipe pasza? [lornomnieHuem cBeta npe-
HeOpeYb.

Bapmanr 7, 17, 27

3aoanue 1. Bogona3 HaxonuTcs Ha JHE BoJoeMa Ha riyoune 15 m. Ha kakom
PacCTOSIHUM OT BOJI0JIa3a PACMOJIOKEHBI T€ YYACTKU JTHA, KOTOPbIE OH BUJIUT HAauobo-
Jee IpKUMU 0s1aroaps OTPaKEHUIO OT TOBEPXHOCTHU BOJbI?

3aoanue 2.0npenenure pacCTOSIHUE MEXKIY KOT€pPEHTHBIMA UCTOYHUKAMU B
onbiTe FOHTa, eciu Ha 3KkpaHe Ha NpoTsKeHUH 10,8 MM JISKUT 1IecTh HHTEphEpeH-
LMOHHBIX MMOJ0C. PaccTosiHrEe OT MCTOYHMKOB 70 3KpaHa 3 M. IJIMHa BOJIHBI MOHOXPO-
MaTth4deckoro cgera 600 HM.

3aoanue 3. Ilog kKakuM yrioMm JOJDKEH MMaJaTh My4OK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JIHA CTEKISTHHOTO cocyaa (N3 = 1,5),
HAINOJIHEHHOT'O BOJIOM, CBET OBLI IOJHOCTHIO MOJIIPU30BaH?

Bapuanr 8, 18, 28
3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiesbHbIX TIaBHOW OMTH-
YeCKOM OCH paccerBarolieil IMH3bI, uMeeT quametp i =5 cm. [Ipoiias muH3y, mydok

JaeT Ha SKpaHe NATHO auameTpoM dz = 7cM. kakuM Oyaet auameTp d3 naTua, ecom pac-
CEMBAIOLIYIO JIMH3Y 3aMEHUTHh COOMPAIOLIEH € TeM ke (POKYCHBIM PACCTOSIHUEM?

3aoanue 2. HaliT mokasareinb IpeIOMIICHUS KUIKOCTH, 3aMOTHSIONIEH Tpo-
CTPAHCTBO MEX]Y CTECKJISTHHOW IUIAaCTUHKOM M JICKAIeW Ha HEW MJIOCKOBBITYKJION
JIMH30M, €CJIM MpU HAOMIOJeHUU B oTpakeHHOM cBete A = 0,60 mxm paguyc 10-ro
TeMHOr0 KoJiblla HetoTOHa oka3ascs paBHbIM 2,1 MM. Paguyc kpuBU3HBI TUH3BI 0,1 M.

3aoanue 3. Ha nudpakiimoHHyo peneTky, uMmerontyro S00 mrpuxoB Ha 1 MM,
HOPMAJILHO TaIaeT Oenblid cBeT. HemocpencTBeHHO 3a PEIeTKOM MoMeIleHa JIMH3a C
(OKYCHBIM PaCCTOSIHUEM 2 M, MPOCIUPYIOIIasl CIIEKTPhl HAa dKpaH. /uama3zoH mJIMH
BOJIH BUAMMOT O crieKTpa Ay = 400 HM, A, = 700 HM. MoryT J1n nepekpoIBaThCs CIIEK-
TPBI TIEPBOTO U BTOPOTO Mopsaka? Bo CKOIBKO pa3 CIEKTp BTOPOTO MOpsAKa Ha
DKpaHe JJIMHHEE CIIEKTpa MepBoro nopsaka? KakoBa pa3HOCTh YIJIOB OTKJIOHEHHS
KOHIIA IEPBOTO M Hayaja BTOPOro nopsaka’?

Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKasl IJIEHKa, MOKa3aTelb MPEIOMIICHHS KOTopol Ny = 1,2 («mpocBeTistomasy
rieHka). [Ipu kakoil HauMeHbIIEH TOJMIMHE YTOW MJIEHKU MPOU30MIET MaKCUMaIIb-
HOE OCJIa0JIeHHnEe OTPAXKEHHOTO CBETA B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroj NOJHON NOJISpU3aLUU IPU OTPAXKEHUH CBETA
OT CTEKJIa, TOKA3aTellb MPEJIOMIIEHUSI KOTOPOro paseH 1,57.



3adanue 3. Ha mens mumpunoii 2-107° ¢cM nasaeT HOpMaabHO NapauieabHbIH
IIy40K MOHOXPOMATHUYIECKOTO CBETA ¢ JUIMHOM BOJHBI 5°107° cM. HaliTn mmpuny n306-
pakeHUs IIETN Ha 3KpaHe, yAaJIEHHOM OT 11enu Ha pacctosaue 1 m. [lupunoit n300-
pPaXKEHHUs CUUTATh PACCTOSHHE MEXy MEPBBIMU TUGPAKIIMOHHBIMH MUHHUMYMaMH,
PacoJIOKEHHBIMHU 110 00€ CTOPOHBI OT TJTABHOI'O MaKCUMyMa OCBEILIEHHOCTH.

Bapuant 10, 20, 30

3aoanue 1. HaliTn nokazartenb IpeoMIICHHS KUIKOCTH, 3allOIHSIOIEH Ipo-
CTPAHCTBO MEXAY CTEKIIIHHOM IUIACTUHKOW M JIEKAIIEHd Ha HEW IJIOCKOBBIIYKIION
JIMH30M, €CJIU MPU HaOJI0JICHUH B oTpakeHHOM cBetre (A = 0,60 MxMm) paauyc 8-To
TeMHOT0 Koiblla HetoToHa oka3aiics paBHbIM 1,8 MMm. Pangnyc kpuBu3Hbl 1uH3EI 0,14
M.

3aoanue 2.1 naBHBIE TIIOCKOCTH ABYX NMpU3M Hukomst 00pa3yroT Mexay co0oit
yroa B 30°. Kak HU3MEHHUTCSI HHTEHCUBHOCTD ITPOILIEIIIETO CBETA, €CJIU IJIaBHBIE TIOC-
KOCTH JIBYX HUKOJIEH TOCTAaBUTH MO yriaom 45°. Uemy paBeH yroy Mex1y riIaBHBIMHU
IJIOCKOCTSIMM JIBYX HHKOJIEH, €CJIH MTOCIJIE MTPOX0XKICHUS YEPE3 HUX CBETA €r0 MHTEH-
CUBHOCTbh YMEHBIIWIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHyIo peueTky JMHou 15 MM, conepxkairyro N =
3000 mTpuxoB, MagaeT HOPMAJIBHO MOHOXPOMATHUYECKUH CBET C JJIMHOW BOJIHBI
A=550uM. Onpenenutsb: 1) 4ncao MakCUMyMOB, HaOIIOJAEMbIX B CIIEKTpE AUPpPaAK-
LMOHHOM PEMIETKH; 2) Yo, COOTBETCTBYIOIINM MOCIETHEMY MAKCUMYMY.

Kpurepuu oueHkn KOHTPOIbHOM padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
CJIEyeT PYKOBOJICTBOBATHCS CICAYIOIIMMHU KPUTEPUSIMH OIIEHKU 3HAHHM 110 (PU3HUKE,
YUUTHIBAS IOMYIIEHHBIE CTYJIEHTAMHU OIUOKHU U HEJTOUETHI.

MakcumabHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBiser
4,0 6ana.

MuHHUManbHOE KOJIMYECTBO OAJITIOB 332 KOHTPOJIbHYIO paboTy Ne 1 cocraBiser
2,0 Gamra.

J171s1 TOro 4To0BI KOHTPOJIbHAS pab0oTa CUUTANIACH CJAHHOM, HEOOXOIMMO HallU-
cath ee¢ Ha 2,0 O6amoB u BeIie. [Ipy MOBTOpHOM TepenuchiBAHUU KOHTPOJILHON B
UTOTOBBIN PEUTHUHT UAET CPEIHUIN OAJII MO BCEM IMOIBITKAM.

TI'pyovimu SBIAIOTCS OMMOKH, CBUICTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC (DM3UYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOM ONTHKE
WM HE YMEET MPUMEHATh UX MPH PEIICHUH 3a/1au Pa3INdHbIX THIOB; HE 3HaeT (op-
MYJI WU HE YMEET MPUMEHSTh WX K PEIICHUSM 3a/1a4; He 3HACT SIUHUIL (PU3UIECKUX
BEJTMYMH WJIA HE YMEET MOJIb30BAThCSA UMHU; K TPYOBIM OIIMOKAM OTHOCSATCS TaKXKe
HEMPaBUIHLHO CPOPMYIMPOBAHHBIE BOMPOCHI 33/Ja4d WM HEBEPHBIC OOBICHEHHSI
X0J1a ee pelnieHus, He3HAaHNUE TIPUEMOB PEIICHHS 3a/1a4, a TAK)KE OMIMOKH, CBUICTEIh-
CTBYIOIIME O HETIPABUILHOM TTOHUMAHUH YCJIOBUS 3a/1a4 WM UCTOJIKOBAHUS pellle-
Hus. Kaoicoas epybas owubka oyenusaemes munyc 1,0 o6ann.



Hezpyovimu omuodKamu sIBISIFOTCS. HETOYHOCTD YepTeXka; MPOIMYCK WM HETOY-
HOE€ HalMCaHWe HAMMEHOBAaHUS €IMHULl (PU3NYECKUX BEJIMUMH; BEIOOp HEpallMOHAIb-
HOTo Xoja pewmenus. Kaowcoas neepybas owubka oyenusaemes munyc 0,1 6anna.

K neoouemam oTHOCATCA: HEPALMOHAJIBHBIE 3aIIMCHU IIPU BBIYMCICHUSAX, HEpa-
LMOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, IPE0Opa30BaHUil U PEIIEHUH 3a/1a4; OT/AEIbHBIE
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYHUCIUTEIHLHOTO Xa-
pakTepa; HeOpEKHOE BBIINOJIHEHUE 3aIUCel, uepTexen. Kaowovlu nedouem oyenusa-
emcs munyc 0,3 banna.

HNHuTtepBan 6aiioB pedTHHTa 3a KOHTPOJbHYI0 padoTy3,4 < R < 4,0 6anna cra-
BUTCS, €CJIA CTYJICHT BBIMOJIHWI paOOTy MOJHOCTHIO 0€3 OMUOOK U HEAOUYETOB WIIH
IIPU BBITIOJIHEHUH PAOOTHI MOJIHOCTHIO O€3 OLIMOOK U HEJ0UETOB, HO MPY HATUYUU HE
OoJiee OHOM HE aKKypaTHOM 3aIlHCH.

WurepBan 6amioB peiitunra2,8 < R < 3,4ctaButcs 3a paboTy, BHIIOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUU B HEW He Oojiee 0JHON HerpyOoi OmMOKH U OJHOTO
HeJl0ueTa WK He 0oJiee IByX-TPeX HEJJOUYETOB, €CJIM MHTEpBaJl 0aJUIOB pEUTHHIA CTY-
JICHTA.

WurepBan 6amioB peitunra 2,0 < R <2,8ctaButcs B TOM ciydae, €Clid CTYJEHT
MPABUWJIBHO BBIMOJHWUI HE MEHee 2/3 Bcell paOOThl MM JOMYCTUI: HEe Oojiee OJTHOM
rpyOol omMOKY 1 JBYX HEAOUETOB, UM HE OoJiee OJTHOM Ipy0oil U 0JIHON HerpyOoi
OIIMOKH, WU He 00Jiee IBYX-TpeX HErpyObIX ONMIMOOK, UK OJIHY HETPyOyIO OMIMOKY
U TPU HEJOYETA.

bann peiitunra cryaenTa cocrapisier R<2,korga uucio ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABWIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noarotoBku: 13.03.02 DJIeKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(K00 u HaumeHosaHUE)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

KoMiuiekT 3aqannii 1yl KOHTPOJIbHO padoThl Ne 2
JJISl O4YHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
o pucumiinae Pu3uka

Pa3znea 9. Dusuka sgapa ¥ 3JIEMEHTAPHBIX YaCTHIT

3aoanue 1. B Tabnuiie NpuUBEAEHBI IAEPHBIE PEAKIIUN, COOTBETCTBYIOLIUE Ba-
puanTy 3aaanus. OnpenenuTe HETOCTAIOIEE B 3alMCH SAPO WIHM YACTUILY U pacCcyu-

TANTE SHEPTUIO PEAKIIUU.
Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

Howmep 3a- Snepnas peaknus Howmep 3a- SAnepHas peakuus
aadn oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 °Be + °Li — 2+ “He
6.1.2 2C+2H—-2+B 6.1.15 BN + "Li— 2+°H
6.1.3 %0 + 5Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N + 7Li »18F + 2 6.1.17 UB + 7Li— 2+ 2n
6.1.5 UB + "Li— ?2+°H 6.1.18 10 + ®Li— 2+ “He
6.1.6 °Li +?—%Be + H 6.1.19 N +5Li >0 +?2+n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 70 + 'TH— 7+ *He 6.1.21 12C +8Lj— 2+ 0
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + 6Lj— 241N
6.1.10 ? 4+ “He—¥N +n 6.1.23 ? +5Li— 2H+ Y0
6.1.11 SLi+ 2 —»°Be + “He 6.1.24 ? +5Li— H+ °N
6.1.12 1B +*He— 2+ 'H 6.1.25 UN+°HoSH+2+n
6.1.13 10+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIEMOYKE paIMOAKTUBHBIX pacia-
JIOB sJIep, IPUBEICHHBIX B Ta0IUIE, COOTBETCTBYIOIINX BApUAHTY 3aJIaHMUS.
Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)
Howmep Hcxoanoe saapo [TocnenoBarenbHOCTH pacnaja

3a1a49u
6.2.1 232Th a—>pB—o>p—a




6.2.2 220Rn a—a—p—p
6.2.3 23'Np o—>p—oo—a
6.2.4 238y a—>B—-pf—a
6.2.5 226Ra o—>a—pf—a
6.2.6 2%y a—pB—-a—p
6.2.7 22INC o—-a—p—a
6.2.8 215pg oa—pB—oa—P
6.2.9 At a—a—p—p
6.2.10 28 B—a— o—p
6.2.11 229Th a—->pf—a—a
6.2.12 234pg B—a— o—a
6.2.13 24Th —PB—oa—a
6.2.14 214Bj a—>pB—o>p—a
6.2.15 2107 B—>Pp—oa—p
6.2.16 233pg B—a—a—pP
6.2.17 215pg o—->p—op—a
6.2.18 *2Ra BopB—oa—a
6.2.19 219Rn o—a—p—a
6.2.20 14pg a—>pB—-a—p
6.2.21 223Fy a—>pB—oa—a
6.2.22 2197t a—pB—-p—a
6.2.23 *Z3Ra a—a—p—a
6.2.24 231Th B—oa—p—a
6.2.25 231pg a—a—>pB—a

3aoanue 3.0npeneNuTe TOJIIMHY 3aIIUTHOTO CJI0sI, TO3BOJISIONIETO CHU3UTh
MHTEHCUBHOCTb y3KOIO My4YKa Y-U3JIy4EeHHs 10 AOMYCTUMOrO YPOBHS MHTEHCUBHO-
ct pagnoakTuBHOro usnydenus | = 1 mx/lx cl*M2. IHTEHCHBHOCTL HeoCnadeH-
HOTO Iy4Ka lo, SHEeprus y-KBaHTOB M BEIIECTBO 3AILUTHI IPUBEIAEHBI B TabJIULIE, CO-
OTBETCTBYIOIINE BapUAHTY 3a/1aHHUS.

Tadoamua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep NHTeHncus- OHeprus y- BemectBo
3a1a4u Hocth lo, Mx k¢t M KBaHTOB, M»B 3aIUATHI
2
6.3.1 1000 7,0 CBUHEII
6.3.2 100 6,0 IyT'YH
6.3.3 50 6,0 OeToH
6.3.4 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 OeToH
6.3.7 3000 1,0 9YT'yH
6.3.8 100 6,0 CBUHEL]
6.3.9 50 3,0 BOJIA
6.3.10 70 8,8 IYTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEL]
6.3.13 250 2,0 9yT'yH
6.3.14 50 3,6 YYT'yH
6.3.15 700 5,0 CBHHEII
6.3.16 100 1,7 OcToH
6.3.17 250 3,0 CBHHEII




6.3.18 5000 4,0 CBUHEI]
6.3.19 500 2,2 YYT'yH
6.3.20 500 1,0 BOJA

6.3.21 500 0,5 YyTryH
6.3.22 70 1,0 OeToH
6.3.23 300 2,2 CBUHEI]
6.3.24 50 0,7 YyryH
6.3.25 20 0,5 OeToH

Kpurepuu oeHkn KOHTPOJIbHOI padoThl Ne 2 o gpusunke

[Ipu oreHKe KOHTPOJIBHON PaboOThl 1O (HU3UKE Sapa U AIEMEHTAPHBIX YaCTHIL
ClIeyeT PYKOBOACTBOBATHCS CICAYIOIIMMHU KPUTEPUSIMH OLICHKY 3HaHUH 10 (DU3HKe,
YYUTHIBAS TOMYIIEHHBIE CTYJICHTAMHU OIMUOKH W HEJIOYETHI.

MakcuMaJIbHOE KOJIMYECTBO OaJLI0B 32 KOHTPOJIBHYIO paboTy Ne 2 cocTaBiisieT
4,0 6aa.

MuHHMaIbHOE KOJIMYECTBO OaIOB 3a KOHTPOJABHYIO paboTy Ne 2 cocTaBiIsSIET
2,0 Gamra.

J11st TOTO 9YTOOBI KOHTPOJIBHAS pad0Ta CUUTaIach CJAHHOM, HEOOXO0IMMO HAITH-
cath ee Ha 2,0 6amoB u BeIIe. [Ipu MOBTOpHOM TepenuCchIBAHUN KOHTPOJILHOH B
HUTOTOBBIM PEUTHHT UJIET CPETHUM OasI MO BCEM ITOIBITKAM.

TI'pyovimu SBISIOTCS OMMOKU, CBUIECTENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PM3UUECKUE TEOPUHU U 3aKOHBI 10 T€OMETPUYECKON U BOJTHOBOW ONTHUKE
WM HE YMEET NMPUMEHATh UX MPH PEIICHUH 3a/1au Pa3jIudHbIX TUIOB; HE 3HaeT (op-
MYJI WM HE YMEET MPUMEHSTh WX K PEIICHUSM 3aa4; He 3HACT €IUHUIl PU3NIECKUX
BEJIMYMH WJIA HE YMEET IMOJIb30BAThCA UMHU; K TPYOBIM OIMOKaM OTHOCSATCS TAKXKe
HEMPaBUILHO C(POPMYIHPOBAHHBIC BOMPOCHI 33a/Ja4d WM HEBEPHBIE OOBSICHCHUS
X0JI1a e¢ pelnieHus, He3HAaHNUEe TIPUEMOB PEIICHHS 33124, a TAK)KE OMIMOKH, CBUICTEITh-
CTBYIOIIIME O HETIPABUJILHOM MTOHUMAHUH YCIIOBUS 33141 WJIU UCTOJKOBAHMSI perie-
Hus. Kaoicoas epybas owuobka oyenusaemces muryc 1,0 o6ann.

Hezpyovimu owudkamu ABISIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WIM HETOY-
HOE HalMCaHWE HAMMEHOBAHUS €IMHUI] PU3NUECKUX BEJIMYHNH; BHIOOp HEPAIIMOHAIb-
HOTO X0J1a pemenus. Kaowcoas neepybas owuobka oyenusaemes munyc 0,7 6anna.

K nedouemam oTHOCATCS: HEpAIIMOHAJILHBIC 3aITUCHU MPU BBIUMCIICHUSIX, HEpa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIeHUH 3a/1a4; OTICTbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMOKN BHIYMCIUTEIHBHOTO Xa-
pakTepa; HeOpeKHOE BBITTOJTHEHHUE 3aInceld, uepTexei. Kaowouvlil Heoouem oyeHusa-
emcs munyc 0,3 6anna.

NuTtepBan 0anioB perTuHra 3a KOHTPOJIbHYI0 padoTy 3,4 < R <4,0 6aaia cra-
BUTCS, €CJIA CTYJICHT BBINOJIHWI pabOTy MOJHOCTHIO 0€3 OIIMOOK U HETOYETOB WU
IIPU BBITTOJIHEHUH PAOOThI MOJIHOCTHIO 0€3 OLIMOOK U HEJ0OUETOB, HO MPY HAIMYUU HE
0oJiee OJJHOM HEe aKKypaTHOM 3aMKCH.

Nurteppan 6amioB peitunra 2,8 <R <3,4 craButcs 3a paboTy, BBITOJIHEHHYIO
MOJIHOCTHIO, HO MPU HAJIMYUHU B HEM He Oojee OAHON HerpyOoil ommOKH U OJTHOTO



HeJ04YeTa WK He 0oJiee IByX-TpEX HEL0UETOB, ECIIM MHTEPBAJl OAJIJIOB pEUTHHTIA CTY-
JICHTA.

WuTepan 6amnos peitrunra 2,0 < R < 2,8 ctaBuTcs B TOM city4yae, €Ciii CTYIACHT
MPaBUJIHLHO BBITIOHIII HE MeHee 2/3 Bcel paOdoThl WK ITOMyCTWI: HE Oojiee OTHOM
rpy0oii OImMOKY M IBYX HEJIOYETOB, WIIM HE OOJiee 0THOM TpyOoit 1 01HOM HeTpyOOoit
OLIMOKH, UK He 0oJiee IBYX-TPEX HErpyObIX OMUOOK, UITU OJHY HErpyOyro OIuOKy
Y TPU HEJIOYETA.

bann pelitunra cryaeHnrta coctaBisier R<2, korja 4uciio ommOOK U HEA0YETOB
IPEBOCXOJUT HOPMY WJIM €CJIM ITPaBUIIBHO BBIINOJIHEHO MeHee 2/3 Bcel paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(K00 u HaumeHosaHUE)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

KommuiekT 3agaHuii 11l BBINOJHEHUS KOHTPOJIbLHO padoTsl Ne 1
NJIA 32049HOM GopMbI 00yUeHHs
110 TUCLHUIUIMHE (DHU3UKa
Paznesa 1 Pusnyeckre OCHOBBI MEXAHUKH
3adaua 1. JIBe ipsiMbIE JOPOTH NIEPECEKAIOTCS MO yIIIoM 0. [10 HUM K mepekpecTky
NPUOJIMKAIOTCSA 1B aBTOMOOWJISI: TPY30BHK CO CKOPOCTBIO Vi M JIETKOBOW aBTOMO-
OMIIb CO CKOpPOCTBIO V2. C MaTpysIbHOTO BEPTOJIETA 3aMETUIIU, YTO B HEKOTOPBII MO-
MEHT BPEMEHH T'PY30BUK HAaXOJWJICS Ha paccTosiHUM L1, a 1erkoBoil aBTOMOOMIIb Ha
pacctostHuM L, ot nepekpectka. TpedyeTcs OTBETUTh HAa BOIPOCHI:
a) BO3MOXHO 71 CTOJIKHOBEHHE MaIlTUH?
0) KakoBo MHUHMMAaIBbHOE PACCTOSHKUE, HA KOTOPOE COMMKAIOTCS MAIUHBI, U KOT/Ia
9TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTb aBTOMOOMIIEH B CCTEME OTCUETA, ABMKYILENHCS BMECTE C BEPTO-
JIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOUIIIO?

Tabmuna 1.1 (x 3amagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ Vo, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 IPy30BOMY
114 30 54 90 600 1200 288 IPy30BOMY
1.15 30 54 72 500 1000 216 Ipy30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 IPy30BOMY
1.1.9 30 54 72 500 1000 216 IPy30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Ipy30BOMY
1.1.12 30 36 54 600 1200 288 IPy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 Tpy30BOMY
1.1.17 60 54 90 300 600 240 JISTKOBOMY




1.1.18 45 36 72 600 1000 190 JISTKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 IPy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3aoaua 2. OnHOPOAHBIN 1IAP MACChl M CKATHIBAETCS 0€3 CKOJIbKEHUS 110 HAKIIOHHOU
IJIOCKOCTH, COCTABJISIIOLIEN YroJl 0 C Topu30HTOM. Haiitn:
a) yCKOpEHUe 1IeHTpa 11apa;
0) 3HaueHue Ko3(PUIIMEHTa TPEHUS L, IPU KOTOPOM CKOJIBKEHHS He Oy/eT;
B) KUHETHUYECKYIO HEPIHIO Iapa yepe3 Bpems t mociie Hayana JBHKEHHUS.
Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr o,° t, c
3aJ1a4n

1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 14
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 14
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1




3aoaua 3. 3aKOH MBWXKEHUS TPYy3UKa, MPUKPEIUICHHOTO K MPYKHHE, B OTCYTCTBHU
3aTyXaHUsl UMEET BU]T

X (t) = Xo Sin (Wt + o),
['me Xo - ammumtyaa koyebanus, W — IMUKINYecKast 9acToTa, (oo — HadaiabHas ¢asa.
OnpenenuTh HAYATLHYIO KOOPAWHATY, HaYaJIbHBIC 1 MaKCUMATbHBIC 3HAYEHUS CKO-
pPOCTH M YCKOpEeHUs rpy3uka. [locTpouTh rpaduku 3aBUCIMOCTH KOOPIWHATHI, CKO-
POCTH U YCKOPEHHS OT BPEMEHH.

Tabmuna 1.3 (k 3amagam 1.3.1 — 1.3.30)

Howmep X0, M W, paj/c (0}
3a71a49u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 n/2
1.3.3 0,03 6,28 n/4
1.3.4 0,01 1,57 0
1.35 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 n/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 /6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 n/2
1.3.19 0,045 6,28 /4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 /6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 n/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T

Pasznea 2. MosekyisipHas pU3UKa U TEPMOJAMHAMHUKA
3aoaua 4. B cocyae o0beMoM V HaXOIUTCST 'V MOJIb T'a3a IPU HOPMAJILHOM JIaBJICHUH.
Bo ckoJsibko pa3z Halo yBEIMYUTH TEMIIEpATypy, YTOOBI TaBJICHUE YBEIUYMIOCH B N
paz? CpaBHUTH C pe3yibTaTaMHM JJIsl UI€aJIbHOTO rasa.




Tabauma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, n v, MOJIb n
3a7a4u
2.1.1 BOJIOPOJT 200 300 3
2.1.2 reani 100 100 2
2.1.3 aproH 150 200 2,5
214 a3or 250 250 1,5
2.1.5 KHCIIOPOJT 300 150 1,8
2.1.6 OKHCH yTepoja 350 350 3,5
2.1.7 JIBYOKHChH yIiepoja 120 300 5
2.1.8 BOJISTHOM T1ap 180 100 45
2.1.9 MeTaH 210 200 4
2.1.10 JTaH 220 250 2,6
2.1.11 poTaH 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 aleTuicH 280 300 3,4
2.1.14 JIBYOKHUCH CEPBI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reini 150 250 3
2.1.17 aproH 250 150 2
2.1.18 a3oTr 300 350 2,5
2.1.19 KHCIIOPOJT 350 300 1,5
2.1.20 OKHCBH Yriepoza 120 100 1,8
2.1.21 JIBYOKHUChH yTiepoJa 180 200 3,5
2.1.22 BOJISTHOM T1ap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 JTaH 160 350 4
2.1.25 MIPOTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 areTuiIeH 200 200 3,2
2.1.28 JIBYOKHUCH CEPBI 100 250 3,4
2.1.29 BOJIOPOJL 150 150 2,7
2.1.30 el 250 350 3,1

3aodaua 5. B cocye noJ1 nopuiHeM HaXoAuTcs ra3 Mmaccor M. Kakoe KoJim4ecTBo Ter-
JIOTHI HAJIO 3aTPATUTh, UTOOBI HarpeTh ra3 Ha AT? Ha ckoJibko mpH 3TOM MOAHUMETCS
nopireHs? Macca ropirHs M, miomass ero mornepevyHoro ceueHus S. JlaBieHne Ha

MOPILHEM P.
Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)
Howmep I'a3 m, r AT, K M, xr S, cm? p, klla
3a7a4u
2.2.1 azoT 1 10 1 10 100
2.2.2 BOIOPO/T 1 15 0,5 15 80
2.2.3 reaui 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.2.5 azoT 4 5 2,5 10 90
2.2.6 KHCIIOPOJT 1,5 10 3 15 130
2.2.7 OKHCH yrepoja 2 15 1 20 100
2.2.8 JIBYOKHChH yIiiepoja 5 20 0,5 25 80
2.2.9 BOJISTHOU T1ap 2,5 25 15 10 120




2.2.10 MeETaH 3,5 5 2 15 110
2.2.11 BOJIOPO/T 1 10 2,5 20 90
2.2.12 reanm 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3or 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCH yriepoja 1,5 10 2 25 110
2.2.17 | nBYOKHCH yriepona 2 15 2,5 10 90
2.2.18 BOJISTHOM T1ap 5 20 3 15 130
2.2.19 METaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 3,5 5 0,5 25 80
2.2.21 rejmi 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 azoTr 2 20 2,5 20 90
2.2.24 KHCIIOPOJ 3 25 3 25 130
2.2.25 OKHCBH Yriepoza 4 5 1 10 100
2.2.26 | IOBYOKHCH yriepona 1,5 10 0,5 15 80
2.2.27 BOJISTHOM T1ap 2 15 1,5 20 120
2.2.28 MeETaH 5 20 2 25 110
2.2.29 BOZIOPO/T 2,5 25 2,5 10 90
2.2.30 renui 3,5 5 3 15 130

Pasznea 3. DiekrpocraTtuka

3aoaua 6. Ha puc.] noka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3J1aX PEHIETKU C SYEHKOU
B popme kBajapara co ctopoHoi a = 0,1 M. B HEKOTOPBIX y371ax peHIeTKH pacioio-
XKeHbl TouedHble 3apsaabl Qi, .... Qy, BEMUYMHBI KOTOPHIX ¢ pa3mepHocThio HKIT (1
oK1 =10° Ki) ykaszansl B Tabnuue 1. B oCTalnbHBIX y311ax 3apsabl OTCYTCTBYIOT.
Onpenenure HANPSYKEHHOCTh U MTOTEHIMAI JIEKTPUUYECKOTO IOJISI B TOUKE, YKa3aH-
HOUM B mocienHeM ctonbie Tadmuipl. Caenaite CXeMaTUYECKUNA PUCYHOK JIMHHUM
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS 3alaHHOM CUCTEMBI 3apsi/I0B.

17 16 15 14 13

18 5 4 3 12

19 6 12 1

20 7 8 9 10

21 22 23 24 25

Puc.1

Ta6auna 3.1 (x 3agauam 3.1.1 — 3.1.30)

Homep BenuuHbI 3apsiioB Homep
3aJavYMn Ql Q2 (D3 Q4 Q5 Q6 Q7 Q8 Q9 TOYKH
3.1.1 +1 +1 -2 17
3.1.2 +2 -1 -1 4
3.1.3 +2 -1 -1 5
3.1.4 +3 -1 -1 -1 8
3.1.5 -1 -1 +2 21
3.1.6 +1 +1 -2 1
3.1.7 +1 -2 +1 12
3.1.8 +3 -1 -1 -1 3
3.1.9 -1 +1 1




3.1.10 +1 -2 +1 12
3.1.11 +1 +1 -1 -1 8
3.1.12 +1 -2 +1 9
3.1.13 +1 +1 -1 -1 -1 +1 8
3.1.14 +1 -1 1
3.1.15 +1 -2 +1 9
3.1.16 +1 +1 -1 -1 8
3.1.17 -1 +1 +1 -1 7
3.1.18 -1 +2 -1 1
3.1.19 +1 +1 -1 -1 7
3.1.20 -1 +1 1
3.1.21 +2 +2 -2 -2 1
3.1.22 +2 -1 -1 5
3.1.23 -2 +1 +1 6
3.1.24 -1 -1 +2 4
3.1.25 +3 -1 -1 -1 2
3.1.26 -1 +2 +1 -3 3
3.1.27 +2 -1 -1 8
3.1.28 -1 +3 +1 4
3.1.29 +1 -2 +3 2
3.1.30 -1 +2 -1 12

3aoaua 7. PaBHomepHO 3apsikeHHast cepa paguyca Rj okpyxeHa ciioeM AUAICK-
TpUKa, BHEITHUHN paamyc KoToporo R; . 3apsm cdepsl paBeH Q, mudiaekTpudecKas
MPOHUIIAEMOCTh MaTepuaiia cjos €. HapucoBars rpaduk 3aBUCUMOCTH HAIIPSXKEHHO-
CTH U MOTEHIMAa SJIEKTPUIECKOTO TI0JISI OT PACCTOSIHUS J0 IIEHTpa cPepbl U BHIUUC-
JIUTh MMOBEPXHOCTHYIO INIOTHOCTD 3apsi/ia TUAIIEKTPUKA.

Tadommua 3.2 (x 3axavam 3.2.1 — 3.2.30)

Homep 3anauu R1, cm R2, cm Q, uKn €
321 10 20 10 1
3.2.2 15 25 20 5
3.2.3 10 30 20 4
3.24 10 40 -10 7
3.25 15 20 10 2,7
3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.29 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5




3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

Kpurepuu oneHkn KOHTPOJIbHOM padoThl Ne 1 15151 32a04HOH (POPMBI
B 1 cemecTpe

MakcuMallbHOE KOJUYECTBO OAJIJIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 15:
2 Gata 3a MmepByIo 3a/1a4y,

2 Gayta 3a BTOPYIO 3a7ady,

2 Gaina 3a TPETHIO 3374y,

2 Oaiia 3a 4eTBEPTYIO 3a7a4y,

2 bania 3a MmATYyIo 3a/1a4y,

2 bania 3a IMeCTyro 3ajavy,

2 Oajia 3a ceIbMYIO 3aj1auy,

1 6amnn 3a npaBuIIbHOE O(DOpPMIIEHHE KOHTPOJIHHOU PaOOTHI

MuHUMaIbHOE KOJUYECTBO OAJIIIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 9.

[Tpu orieHKE KOHTPOJIBLHON PabOTHI 11E1€CO00pa3HO PYKOBOJACTBOBATHCA CIIETY-
IOIMMU KPUTEPHUSIMU OIICHKW 3HAHWM MO (PU3MKE, YUUTHIBAs JIOMYIICHHbIE CTY/CH-
TaMU OIIMOKH ¥ HEJIOYECTHI.

TI'pyovimu SBASIOTCS OMIMOKW, CBUACTENHCTBYIOIINE, YTO CTYJEHT: HE YCBOWII
OCHOBHBIC (PU3MUECKHE TCOPUH U 3aKOHBI T HE YMEET MMPUMEHSATH UX TP PEIICHUH
3a/1a4y pa3IMYHBIX THUIIOB; HE 3HAET (hOpMYyJ, TPapUKOB, CXEM WIIK HE yMEET IpuMe-
HATh X K PEIICHUSM 3a/1ad; HE 3HACT CAUHUIL (U3NUECKUX BEJIMYHH WM HE YMEET
MOJIB30BATHCS UMU; K TPYOBIM OITHOKAaM OTHOCSITCS TaKKe HEMPABUIBHO CHOpMYITH-
pPOBaHHBIEC BOIIPOCHI 33]1a4M HJIM HEBEPHBIE OOBSICHEHUS XO/la €€ pelIeHus, HE3HaHUE
MIPUEMOB PEIICHMs 3a]1ay, a TaKKe OMMUOKH, CBUICTEIBCTBYIOIINE O HEMPABUIHLHOM
MOHUMAaHUH YCJIOBHSI 3a]Ia4Ml WJIM UCTOJIKOBaHMS perienus. Kaxaas rpyOas ommOka
OIICHUBAETCS MuHyc 1 oann.

Hezpyovimu owuodKkamu SBISIOTCS HETOYHOCTHh 4YepTeka, rpaduka, CXembl;
MPOITYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UUYCCKUX BEITUYHH,
BBIOOp HEpAIMOHAIBLHOTO XoJa pemrenus. Kaxmas Herpy0asi ommoOKa OIeHuBaeTCs
munyc 0,75 6anna.

K nedouemam oTHOCSTCS: HEpAIMOHAIBHBIC 3aMMUCH TPU BBIYUCICHUSIX, HEpa-
IIMOHAIBHBIC TTPUEMBI BBIYMCIICHUH, Pe0Opa30oBaHUil M pEIISHUH 3a/1a4; OTICIbHBIC
MOTPENTHOCTH B (POPMYIIMPOBKE OTBETA; OT/ACIbHbBIC OIMIMOKH BEIYMCIUTEILHOTO Xa-
paktepa; HeOpexHOe BBINIOJIHEHUE 3allicel, uepTexeil, cxem, rpadukos. Kaxabiii
HeJI04eT olleHuBaetcs munyc 0,25 banna

WuTepBan 6amioB pelTUHTa CTy/IeHTa 32 KOHTPOJILHYIO Pa00Ty COCTABIISET:




13,0 < R < 15,0 6aana, ecii CTyICHT BBITIOIHUI paOOTy MOJHOCThIO O€3 OIlIU-
OOK U HEJJOYETOB WJIM TIPU BBITTOJHEHUHN pabOThI MOJHOCTHIO 0€3 OIHUOOK U HeT0ue-
TOB, HO MIPY HAJIMYUH HE OoJiee OJJHON HE aKKypaTHOM 3aIiCH.

11,0 <R < 13,0 6ayu1a craBuTcs 3a padoTy, BHITOIHEHHYIO IMOJHOCTHIO, HO IIPU
HAJIMYUH B HEHl He OoJiee 0JHOM Herpy0oii OIIMOKHU U OJTHOTO HEI0YeTa I He OoJiee
JBYX-TPEX HEIOUETOB.

9 <R < 11,0 6ay1a cTaBUTCA B TOM CIIy4ae, €CIU CTYIEHT MPABUIIBHO BBIIOJI-
HUJI HE MeHee 2/3 Bcel paboThl WM JIOMYCTHII: HE Oosiee OHOM rpyOoii omMOKU u
JIBYX HEJIOYETOB, WJIM HE 0oJiee OJHOM Ipy0oit  ogHOW HEerpyOor OomuOKHU, UK He
0oJiee IBYX-TpeX HErpyObIX OIMMOOK, UM OJHY HETpyOyIo OMMOKY M TpH HEJa0UeTa.

R<9 6a;10B cTaBUTCS, KOT/1a YMCIIO OIMOOK U HEJIOUETOB MPEBOCXOIUT HOPMY,
IIPU KOTOPOI MOKET ObITh BHICTABIIEHA OIIEHKA «3%, WJIM €CITU MTPaBUIILHO BBITIOJHEHO
MeHee 2/3 Bcell paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(K00 u HaumeHosaHUE)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

KommuiekT 3apanuii 11l BBINOJHEHUS KOHTPOJIbHOM padoThl Ne 2
NJIA 32049HOM GopMbI 00yUeHHs
M0 JUCUUILIMHE PU3HKa

Pa3nea 5. DnekTpoMarHeTu3m

3agaua 1. Yactuna maccel M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJCHCATOP JJIMHBI
L mox yriioM o K IJIOCKOCTH IIJIACTHH, a BbUIETAaeT moj yriioM f . Halitu nepBoHa-
YaJIbHYI0O KUHETUYECKYIO dHEepruto yactuilpl Wy, eciii HanpspKeHHOCTh JICKTpUYe-
CKOT0 MOJisi BHYTpU KOHIeHcaTopa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mMr g, nKn L, cm a,° p.° E, xB/m
3aaa4u
5.1.1 1 1 5 n/3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 n/3 /6 10
5.14 0,5 -1 3 /3 /4 3
5.1.5 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 /3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 n/3 /4 10
5.1.14 8 9 3 7 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 n/3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 /4 /6 9




5.1.24 3,5 4 3 n/3 n /6 2,5
5.1.25 5,5 9 7 n/3 n /4 1,5
5.1.26 10 10 5 n /4 n /6 2
5.1.27 7 6 6 n/3 n /6 3
5.1.28 6 7 4 n/3 n /4 10
5.1.29 8 9 3 n /4 n /6 5
5.1.30 9 -10 7 n/3 n /6 3

3agava 2. DNEeKTPOH JBHKETCA B OAHOPOIHOM MarHMTHOM IOJIE C MHAYKIUEN BTak,
YTO BEKTOP €ro CKOPOCTH, PABHOW 0, COCTABIIAET C HAIIPABJIECHUEM BEKTOPA MHIYK-
MM MarHUTHOTO MOJs yroia o. OnpenenuTs paanyc U Iiar BAHTOBOM JIMHHH, 110 KO-
TOPOM OYyJEeT ABUTATHCS SJIEKTPOH.

Ta6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,°
3aJa4u
5.2.1 0,01 2 /3
5.2.2 0,03 10 n /4
5.2.3 0,02 1 /6
524 0,05 5 /3
5.25 0,04 9 /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 /3
5.2.8 0,02 7 /4
5.2.9 0,05 6 /3
5.2.10 0,04 8 /6
5.2.11 0,01 2 T /4
5.2.12 0,03 10 /3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 7 /6
5.2.16 0,01 4 /3
5.2.17 0,03 3 /4
5.2.18 0,02 7 /3
5.2.19 0,05 6 /3
5.2.20 0,04 8 /4
5.2.21 0,01 2 /3
5.2.22 0,03 10 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 /4
5.2.25 0,04 9 /3
5.2.26 0,01 4 /4
5.2.27 0,03 3 /3
5.2.28 0,02 7 /6
5.2.29 0,05 6 /4
5.2.30 0,04 8 /3

Pasnxea 6. KonedbarenpbHOE IBUKEHUE U BOJHBI




3anaua 3. Onpenenuts BpeMs, 3a KOTOPOE aMIUTUTY/Ia 3aTyXaloluX KojieOaHui Tena
YMEHBIIHUTCS B K pa3, €ClIM 4acToTa 3aTyXaroluX KoJIeOaHui v , a TIorapuMUIecKuid

JIEKPEMEHT 3aTyXaHHUS A.
Ta6auma 6.1 (k 3agauam 6.1.1 — 6.1.30)

Homep k v, ' A
3aa4u
6.1.1 10 50 0,01
6.1.2 12 60 0,05
6.1.3 10 40 0,01
6.1.4 8 60 0,01
6.1.5 6 50 0,05
6.1.6 10 50 0,02
6.1.7 4 30 0,01
6.1.8 5 40 0,03
6.1.9 7 60 0,02
6.1.10 3 20 0,25
6.1.11 2 50 0,01
6.1.12 11 60 0,05
6.1.13 10 40 0,01
6.1.14 12 60 0,01
6.1.15 10 50 0,05
6.1.16 8 50 0,02
6.1.17 6 30 0,01
6.1.18 10 40 0,03
6.1.19 4 60 0,02
6.1.20 5 20 0,25
6.1.21 7 50 0,01
6.1.22 3 60 0,05
6.1.23 2 40 0,01
6.1.24 11 60 0,01
6.1.25 4 50 0,05
6.1.26 5 50 0,02
6.1.27 7 30 0,01
6.1.28 3 40 0,03
6.1.29 2 60 0,02
6.1.30 11 20 0,25

Pa3nen 7. 'eomerpuueckast v BoiHOBas ontuka. (3adauu Ne 4-6).

Bapuant 1,11,21

3aoanue 4.00bEKTUB COCTOUT M3 JBYX JIMH3: COOMparomiei ¢ (OKyCHBIM paccTos-
HueM F = 15 cm u pacceuBarorieit ¢ pokycHbIM paccrossuueM F = - 15 cm. JIun3bl
pacrosoxensl Ha pacctosinun 10 cm apyr ot apyra. OnpenenauTs MojaoKeHue riaB-
HBIX (POKYCOB OOBEKTHUBA.

3aoanue 5. Bo3nyniHblid KIMH 00pa30BaH ABYMS TUIOCKOTAPaJUICIbHBIMY TJIACTHH-
KaMH, Ha KOTOPbIe HOPMAJIBHO MaJacT MOHOXPOMATHUYECKHUI CBET C JJIMHOW BOJIHBI
A= 500 am. OnipenenuTh yroia o Mex1y IIaCTUHKaMU, €CIIU IIMpUHa UHTepdepeHIu-
OHHBIX I10JI0C, HAOIIOIAEMBIX B OTPAKEHHOM CBeTe, cocTaBisieT Ah =510 m.
3aoanue 6.]IBe 6JIM3KUE KENThIE CHEKTPAIbHbIC TUHUU HATPUSI UMEIOT JUIMHBI BOJH
589,6-10  °M u 589,0-10 ~ ° M. MOKHO JIM C TTOMOIIBIO T (PpaKIMOHHON peIIeTKH



HAOJII0/IaTh Pa3JebHO 3TH JMHUM B CIEKTPE MEPBOIO MOpPsAKa IpHU HAOIIOAECHUU
CIEKTPa HEMOCPEACTBEHHO IIa30M Yepe3 PELIETKY, ecau pemerka umeet 200 mwrpu-
xoB Ha | Mm? Pa3pemiaronnyto cnocoOHOCTh I1a3a IpUMUTE PaBHOM 2.

Bapuanr 2, 12, 22

3aoanue 4.B 1mapoBOM akBapuyMe HaXOJUTCS MajieHbKas pblOka. Bo ckoisibko pa3
YBEJIIMYECHHOW BHUIUT ATy PBHIOKY HaOII0gaTeNb, €CIM phiOKa HAXOAUTCA Y AalbHEH
CTEHKU aKBapuyMma M HabJtoJIeHue BeeTcs o quaMerpy mapa? CTeHKU akBapruyMa
CUMTATh TOHKUMH, ITOKA3aTeIb MPETOMIICHUS BOJIbI paBeH N.

3aoanue 5.IlpeameT B BuE OTpe3Ka JIMHON | pacmonokeH BAOIb ONTHYCCKOM OCH
coOuparoliel JTUH3bI ¢ (POKYCHBIM paccTosiHueM F, natomieit neicTBUTENbHOE U300-
pakenue Bcex ero Todek. CepeauHa OTpe3Kka paciojiockeHa Ha paccTtosHuud ot
auH3bl. HailTu npopoiapHOe yBenTuYeHUe npeaMeTa.

3aoanue 6.10. [1pu nmaieHUn €CTECTBEHHOTO CBETA HA HEKOTOPBIM MOJISIpU3aTOp MPO-
xouT #1 = 30 % cBeTOBOTO MOTOKA, a Yepe3 JIBa TaKuX mojspu3atopa — 72 = 13,5 %.
Haiitu yros ¢ Mexay mioCKOCTSIMU MPOMYCKaHUS 3TUX MOJISIPU3aTOPOB.

Bapmanr 3, 13, 23

3aoanue 4.JIyud Genoro cBeta najaet Ha OOKOBYIO I'paHb MPU3MbI IO yTiioM o =30°.
[Ipenomnstomuii yros npusMbl ¥ =45°. [lokazaTenu npeaoMiIeHUsT CTEKIa TPU3MBbI
JUIsL KpacHbIX M (PHOJIETOBBIX JIydeld COOTBETCTBEHHO paBHBI Ng,=1,62 u ng= 1,67.
UeMy paBeH yroj Mex1y KpalHUMHU JIydaMHU CIIEKTpa P BbIXOJIE U3 IPU3MBbI?
3adanue 5.11n0cKo-BBINTyKIasl CTEKJISIHHASA JMH3a C PallyCcOM KpUBU3HBI chepuue-
CKOM moBepxHOCTH R = 12,5 cM mpmkaTa K CTEKJISIHHOU IJIacTUHKE. {namerpsr m -
ro u (M+5)-ro TemHbIX Kousiel] Hpi0TOHA B OTpakeHHOM cBeTe paBHBI. OnpeneinnTh
JUTMHY BOJIHBI CBETA M HOMEP KOJIbIIa M.

3aoanue 6.EcTecTBEHHBIII MOHOXPOMATHUYECKUIH CBET MAaJacT HA CHUCTEMY M3 JIBYX
CKPELICHHBIX MOJISPU3aTOPOB, MEKY KOTOPHIMU HAXOAUTCS KBaplieBas MJIAaCTUHKA,
BbIpE3aHHas MEPIEHIUKYIISIPHO K ONTUYECKOM ocu. HallTh MUHUMAaNbHYIO TOJILIUHY
IJIACTUHKU, IPU KOTOPOH 3Ta cuctema OyaeT npomyckats 4 = 0,30 cBeTOBOro MOTOKa,
€CJIM MTOCTOsTHHAS BpalleHus kBapua o = 17 yria.rpag/ mm.

Bapwuanr 4, 14, 24

3adanue 4.C nomouibio JIUH3bI ¢ (OKYCHBIM paccTosiHMEM F Ha 3kpaHe mosy4yaroT
YMEHBILIEHHOE U YBEJIMUYEHHOE N300pakeHUs MPeIMETa, HaXOASIIErocs Ha paccTos-
Huu L ot skpana. Haiiaute oTHOIIEHNE pa3MepoB N300paKEHUH.

3aoanue 5.11penomstontuii yroa crekissaaoin (n = 1,5) mpusmel y = 60°. [Tog kakumu
yriaaMu BO3MOXHO MPOXOXKJIEHUE MPETOMIICHHOTO Jiyda CKBO3b BTOPYIO OOKOBYIO
rpaHb, €CJIM Ha EPBYIO IPaHb Jy4Hd MAJA0T MO NPOU3BOIbHBIMU yTIaMU?

3aoanue 6.Mexay TOUEUHBIM HCTOYHUKOM CBETA M SKPAHOM MTOMECTIIIU Auadparmy
C Y3KUM OTBEPCTUEM, PAJINYC KOTOPOTO 'MOKHO MEHATh. PaccTosiHus OT nuadparmMsl
710 UCTOYHMKA U dKpaHa paBHbl @ =100 cM 1 b=125 cm. OnpenenuTs ATUHY BOJIHBI
CBETa, €CJIM MaKCHUMyM OCBEILIEHHOCTU B LIEHTPE NU(PPAKIIMOHHOW KapTUHBI Ha
sKkpaHe HabmogaeTcs pu 1= 1,00 M u caeayronmii MaKkcumMyMm npu = 1,29 m.

Bapwmanr 5, 15, 25



3aoanue 4.JIya cBera nagaet noj yriaom 30° Ha mIOCKONApAIUIEIbHYIO CTEKIITHHYIO
IUIACTUHKY W BBIXOJWUT M3 HEE MapajUIesIbHO MEepBOHavdaibHOMY Jy4dy. IlokazaTens
npenomieHus crekia 1,5. KakoBa Tonmuaa d miacTUHKH, €CIIH PACCTOSHUE MEKIY
Jay4yamu paBHO 1,94 cm?

3aoanue 5. Bo CKOJIBKO pa3 yBEIMUYUTCS PACCTOSTHHE MEXKIYy COCETHUMHU MHTEpde-
PEHIIMOHHBIMHU TOJIOCAMH Ha 3KpaHe B onbiTe FOHra, ecnu 3eneHbiit cBeToQuibTp (A
= 5-10° cm) 3amMeHUTHL KpacHbM (A = 6,5-10° cm).

3aoanue 6. CKOJIBKO IITPUXOB HAa 1 MM JJIMHBI UMeeT TudpaKIIMOHHAs PEeHIETKA, €CITU
3eneHas JuHus pTytu (A = 546,1 HM) B ClIeKTpe MEePBOTo MOpsiaKa HaOJII0AaeTCs MO/
yriiom 19°8'7

Bapwuanr 6, 16, 26

3aoanue 4. Tlokazarens npenomieHus cTekia paseH 1,52. Haittu npenenbHbie yIiibl
MIOJIHOTO BHYTPEHHETO OTPAKEHUS JIJIs IOBEPXHOCTEN pasniena: 1) CTeKI0-BO3ayX; 2)
BOJA-BO3AYX; 3) CTEKJIO-BOJA.

3aoanue 5.Ha mbinbHyto 11eHKY (N = 1,33) nagaet Oenblil cBeT nox yraom 45°. [lpu
KAaKOW HaWMEHbILIEH TOJIIIMHE MIEHKU OTPaKeHHbIE JIydd OyAyT OKpAllleHbI B K-
ThId 1BET (A = 600HM)?

3aoanue 6. YeMy paBeH yroy MeXxAy rJIaBHBIMH IJIOCKOCTSMHU TOJISIpU3aTOpa U aHa-
JM3aTOpa, €CIIM UHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, MPOIIEALIEr0 Yepe3 NoJIspu-
3aTOp M aHAJIM3aToOp, YMEHbIIAeTcs B 4yeThlpe pasza? lloriomeHnueM ceera npeHe-
Opeub.

Bapmuanr 7, 17, 27

3aoanue 4. Bononasz HaXoauTCs Ha JTHE BojoeMa Ha riayoune 15 m. Ha xakowm pac-
CTOSIHUM OT BOZ0JIa3a PAcIOJIOKEHbI T€ YYaCTKU JIHA, KOTOpbIEe OH BUIUT Haubosee
SAPKUMU OJ1arojaps OTPaXXeHUIO OT IOBEPXHOCTHU BOJIbI?

3aoanue 5. Onpenenure paccTOSsHUE MEXYy KOT€PEHTHbIMH UCTOYHUKAMU B OMBITE
FOnra, ecniu Ha 3kpaHe Ha poTsbkeHuH 10,8 MM JIEKUT 1IeCTh UHTEPPEPEHIIMOHHBIX
noJsioc. PaccTosiHre OT UCTOYHUKOB JI0 SKpaHa 3 M. JUIMHA BOJIHBI MOHOXpOMAaTHYE-
ckoro ceera 600 HM.

3aoanue 6. Ilog kKakuM yIJIOM JOJDKEH NafaTh My4YOK CBETA U3 BO3AyXa Ha MOBEpPX-
HOCTb BOJbI, YTOOBI ITPU OTPAKEHUHU OT JHA CTEKIIIHHOTO cocyza (N3 = 1,5), Hanou-
HEHHOT'O BOJIOM, CBET OBbLIT OJTHOCTHIO MOJIAPU30BAH?

Bapuanr 8, 18, 28

3adanue 4. nnuHapuyecKuil MydoK JIydel, mapaiedbHbIX TJIABHOH ONTHYECKON
OCH paccenBarolie TuH3bl, uMeeT auametp i = 5 cm. [Ipoitns nuH3y, My4oK qaet Ha
9KpaHe MATHO auameTpoM O, = 7cM. Kakum Oyaer auamerp ds natha, ecitu pacceuBaro-
IIYIO0 JINH3Y 3aMEHUTH COOMPAIOLIEH ¢ TeM ke (POKYCHBIM pacCTOssHUEM?

3aoanue 5. HailiTu mokasatelib MPEIOMIICHUS KUAKOCTH, 3aMOJHSIOMIEH MPOCTpaH-
CTBO MEXKIy CTEKJISIHHOW IUTACTUHKOM M JIEKAIlleW Ha HEN TUIOCKOBBITYKJION JIMH30M,
ecy npu HabmoneHnn B oTpakeHHOM cBete A = 0,60 MM paguyc 10-To TeMHOTO
kosabua HeroToHa okazaincs paBHbM 2,1 mm. Paauyc kpuBu3Hbl JnH3bI 0,1M.
3aoanue 6. Ha nudpaxkimoHHyo pemnietky, nMmeronyto 500 mTpuxoB Ha 1MM, HOP-
MaJbHO MajaeT Oenbiii cBeT. HemocpeacTBeHHO 3a penieTKoi moMenieHa Jinaza ¢ ¢o-
KYCHBIM PacCTOSIHUEM 2 M, IPOEUMPYIOIIAsl CIIEKTPbI Ha 3KpaH. J[nana3zoH JUIMH BOJIH



BUJUMOTrO criekTpa Agp = 400 HM, Ay = 700 HM. MOryT 1M nepeKpbIBaThCS CIEKTPHI
NEPBOr0 U BTOPOro nopsiaka? Bo CKOJIBKO pa3 COEKTpP BTOPOTO MOPSAIAKA HA SKpaHE
JUIMHHEE CIeKTpa mepBoro nopsiaka? KakoBa pa3HOCTh yriioB OTKIIOHEHHUS KOHIA
NIEPBOT0 M Hayajia BTOPOro Mmopsaka?

Bapmuant 9, 19, 29

3aoanue 4. Ha MoBepXHOCTh CTEKJISIHHOTO 0ObekTUBa (N1 = 1,5) HaHeceHa TOHKas
IJICHKA, TTOKa3aTelsb MPEeJOMIIEHUS KOTOpoi Ny = 1,2 («IpOCBETISAIONIAsH MIICHKA).
[Ipu kakol HaMMEHBIIEH TOIIIMHE ATOM TUICHKU MPOU30MIET MaKCUMaIbHOE 0CJ1a0-
JIEHWE OTPaKEHHOTO CBETAa B CPEAHEN YaCTH BUJIUMOTO CIIEKTpa?

3aoanue 5. OnpenenuTs Yroyl MOJMHOW MOJSPU3ALMU TPU OTPAKEHUU CBETA OT
CTEKJIa, M0KA3aTellb MPEIOMIIEHUS KOTOPOTo paBeH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM magaer HopMaIbHO HapaieIbHbL Tyd9oK
MOHOXPOMATHYECKOTO CBETA C JIIMHOM BOHBI 5°107° cm. Halitu mmpuny nzoOpaxe-
HUS [IETU Ha DKpaHe, YAaJIeHHOM OT 1iesu Ha paccrosinue 1 m. [lupunoit uzodpaxe-
HUSI CYUTATh PACCTOSIHUE MEX1y TIEPBBIMU AUGPAKITMOHHBIMU MUHUMYMAaMHU, Paco-
JI0O’)KEHHBIMU TI0 00€ CTOPOHBI OT TJIABHOTO MaKCUMyMa OCBEIIICHHOCTH.

Bapuanr 10, 20, 30

3aoanue 4. HailitTn nmokasaTeiib MPEeIOMIICHUS KUIKOCTH, 3alOJHAOMIEH MPOCTpaH-
CTBO MEXy CTEKJISIHHOW IUIACTUHKOM U JIEXKAIEH Ha HEW TIOCKOBBIITYKIION JIMH30H,
€CJIM TIpU HaOII0/IeHuU B oTpaxkeHHOM cBete (A = 0,60 MKM) paguyc 8-ro TEMHOTO
koJiblia HeroToHa oka3zancs paBabiM 1,8 MM. Pannyc kpuBu3HbI TuH3bI 0,14 M.
3aoanue 5.1 aBHBIE TUIOCKOCTHU ABYX npu3M Hukosst 06pa3yroT Mex 1y coO0oi yroi B
30°. Kak nu3MeHUTCS MHTEHCUBHOCTbH MPOLIEAUIErO CBETA, €CJIH IJIaBHBIE MIIOCKOCTH
JIBYX HUKOJIEH MTOCTAaBUTh MO yIiioM 45°. UeMy paBeH yroJl Me/1y rJ1aBHbIMU IJIOC-
KOCTSIMU JIByX HUKOJEH, €CIIM MOCIIe NPOX0XKICHUS Yepe3 HUX CBETa €r0 MHTEHCUB-
HOCTb YMEHBIIWIACH B 4 pa3za’?

3aoanue 6.Ha mudpakmmonHyo pemeTky mjmHoN 15 MM, comepsxkamryro N = 3000
HITPUXOB, MAIa€T HOPMAJILHO MOHOXPOMATUYECKUI CBET C ITTMHOMU BOJIHBI A=550HM.
Onpenenuts: 1) yncio MakKCUMyMOB, HAOJIIOJJaEMbIX B CIIEKTpe TU(PPaKIIMOHHON pe-
HIETKH; 2) YToJl, COOTBETCTBYIOIIHNM MOCIETHEMY MAKCUMYMY.

Pasznen 9 Ousuka aapa v DJIeMeHTAPHBIX YaCTHUII

3adanue 7. B Tabnuiie MpUBEACHBI sIEPHBIC PEAKIIMH, COOTBETCTBYIOIINE BApPHAHTY
3ananud. OnpeaenuTe HeJOCTAIOLIEE B 3aMMCH PO WU YaCTULLY U pacCUUTANTE
DHEPTUIO PEAKIIMH.

Ta6auna 7.1 (k 3agauam 7.1.1 — 7.1.25)

Howmep SAnepHas peakuus Howmep SAnepHas peakuus
3aJaun 3aJa4u
7.1.1 SLi + 2—%Be + *He 7.1.14 °Be + 5Li — 2+ *He
7.1.2 2C+2H-72+1B 7.1.15 BN + "Li— 2+°H
7.1.3 180 + 5Li— 2+ °H 7.1.16 12C + "Li— 72+ *He
7.1.4 1N+ Li -»BF + 2 7.1.17 UB + 7Li— 2+ 2n
7.15 UB + Li— ?2+°H 7.1.18 180 + 5Li— 2+ “He




7.1.6 °Li + 2—%Be + 'H 7.1.19 N +8Li 510 +?2+n
7.1.7 0B + Li— 7+ *He 7.1.20 1B + 3He— 2+ °L

7.1.8 Y0 + 'H— 2+ *He 7.1.21 12C +5Li— 2+ 10

7.1.9 180 +®Li— 2+ *He +n 7.1.22 9B + OLi— ?2+°N

7.1.10 ? + “He—™N + n 7.1.23 ? +%Li— 2H+ 1’0

7.1.11 °Li+ 2 —°Be + “He 7.1.24 ? +5Li— H+ °N

7.1.12 1B + “He— 7+ 'H 7.1.25 UN+3H >H+2+n
7.1.13 %0+ 2 >N + *He

3aoanue 8.Kakue n30TONbI 00pa3yroTCs B LEMOYKE PAIMOAKTUBHBIX PACTAIOB e,

IMPUBCACHHBLIX B Ta6J'II/IHe, COOTBCTCTBYIOIIHX BAPHUAHTY 3adaHHUA.

Ta6auna 8.1 (k 3agauam 8.1.1 — 8.1.25)

Howmep Hcxonnoe aapo ITocnegoBarensHOCTH pacnana
3a1a4u
8.1.1 232Th o—>p—op—a
8.1.2 220Rn a—o— -
8.1.3 23'Np o—Pp—a—a
8.1.4 238y a—>pB—opB—a
8.1.5 *®Ra a—a—pB—a
8.1.6 235y o—>p—o—P
8.1.7 221 NC a—o0—p—a
8.1.8 215pg o—>p—o—P
8.1.9 2 At a—o— -
8.1.10 28\ B—a— o—p
8.1.11 229Th a—>pB—oa—a
8.1.12 234pa B—aoa—a—a
8.1.13 234Th BB —a—a
8.1.14 214Bj a—>pB—-opB—a
8.1.15 2107 B—oB—a—p
8.1.16 233pa B—o—a—f
8.1.17 215pg o—>Pp—p—a
8.1.18 228Ra B—oB—a—a
8.1.19 219Rn a—a—Bf—a
8.1.20 214pg o—p—o—P
8.1.21 223Fy a—pB—a—a
8.1.22 29Nt o—>Pp—-p—a
8.1.23 *23Ra a—a—>pB—a
8.1.24 21Th Boa—Pf—oa
8.1.25 231pg o—a—p—a

MakcuMaabHOE KOJMYECTBO O0alIoB 3a KOHTPOJIBHVIO Da6OTV BO 2 ceMecTpe

Kpurepuu oieHKM KOHTPOJIbHOMI padoThl Ne 2 17151 32049HO (POPMBI

00y4ueHHs BO 2 cemecTpe

2 Gamia 3a mepBYIoO 3a/1a4y,
2 Gaia 3a BTOPYIO 3aja9y,
2 Gaia 3a TPETHIO 3a7a4y,

2 Ganuia 3a 4eTBEPTYIO 3a7a4y,




2 Oania 3a MATYIo 3aj1a4y,

2 Gaiia 3a IECTYIO 3a/1a4y,

2 bania 3a ceapMYyIo 3a/1a4y,

2 Gayta 3a BOCBMYIO 3a71a4y.

MuHuManbHOE KOJUYECTBO OAJIIOB 32 KOHTPOJIbHYIO paboTy Bo 2 cemectpe 8.

[Tpu orieHKe KOHTPOIBHON PabOTHI LIeJIeco00pa3HO PyKOBOICTBOBATHCS CIIETY-
IOLTUMH KPUTEPHUSIMH OLCHKU 3HAHUI MO (PU3WKE, YUYUTHIBAS JOMYIIECHHbIE CTYIeH-
TaMy OIMOKHU U HEJIOUETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3NYECKHE TEOPUU U 3aKOHBI MJIM HE YMEET MPUMEHSTh UX IIPH PEIICHUN
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HSATh UX K PEIICHUSIM 3a/1ay; HE 3HACT €IUMHUIl (U3NUECKUX BEIMYUH WM HE YMEET
M0JIb30BATHCSL UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TaKKe HEMPaBMWIHHO cHopMyIu-
pPOBaHHBIE BOIIPOCHI 33/1a4 WJIM HEBEPHbIE OOBICHEHUS X0/1a €€ PELICHHs], HE3HAHNE
IPUEMOB PEIICHU 33/1a4, a TAK)Ke OMIMOKH, CBHICTEIbCTBYIOIIUE O HEMPABHILHOM
MOHMMAaHUH YCIIOBUS 3a/1a4l WM UCTOJIKOBaHUA perienns. Kaxmgas rpybas ommbka
OLIeHUBaeTCs MuHyc I oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOMYCK WJIM HETOYHOE HAMMCAaHUE HAMMEHOBAHUS CAMHHI] (PHU3UYECKUX BEITUYMH;
BBIOOp HEPAIMOHAIBHOTO XoJa pemenus. Kaxaas HerpyOas ommOKa OLIEHUBAETCS
munyc 0,75 6anna.

K nedouemam oTHOCSTCS: HEpALlMOHAJIBHBIE 3aMIUCU NPU BBIYUCICHUSAX, HEpa-
LIMOHAJIbHBIE ITPUEMbI BBIUNCICHUN, TPe0Opa30BaHUi U pELICHUN 3a/1a4; OTJCIIbHbIC
HOTPEIIHOCTU B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIC OIIMOKH BBIYUCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3aMucel, yepTexeid, cxeM, rpaduxoB. Kax bt
HEeJI04eT olleHuBaetcs munyc 0,25 banna

WNuTepBan 0anioB pedTUHTa CTYJEHTa 32 KOHTPOJbHYIO Pa00Ty COCTaBJISIET:

13,0 <R <16,06an1a eciii CTyICHT BBIIOJIHUI pa0OTY MOJHOCTHIO 0€3 OITHOO0K
¥ HEJIOUETOB WJIM TIPH BBIMOJIHEHUH Pa0OTHI MOJHOCTHIO 0€3 OMMOOK U HEI0UETOB,
HO MPY HAJIUYUU He 0oJiee OTHOM HE aKKypaTHOM 3alucHu.

11,0 <R < 13,0 6anaa ctaBuTCs 32 pabOTY, BBIIIOJHEHHYIO TOJIHOCTHIO, HO MPU
HaJIM4MU B HEH He OoJiee 0JHOM HerpyOoil OIIMOKH U OJJTHOTO HEJIOUETA UK HE OoJiee
JBYX-TPEX HEIOUETOB.

8 <R <11,06amnacTaBuTcs B TOM CIIy4ae, €CJIM CTYAECHT IPABUIBHO BBIIOJIHUI
He MeHee 2/3 Bcel paboThl WU AOMYCTUI: HE OoJiee OJJHOM rpy0oii OIMOKH U IBYX
HEJI0UETOB, WK He O0Jiee 0JIHOM TpyOo U OJHOM HeTpyOOoi omuOKY, Wik HE 0oJiee
JBYX-TPEX HETpyOBIX OIIMOOK, WK OJIHY HErpyOyIo OIKUOKY U TPU HEJl0UEeTa.

R<8 6a/s10B cTaBUTCS, KOT1a YUCJIO OIIMOOK M HEA0YETOB MMPEBOCXOAUT HOPMY,
IIPU KOTOPOM MOKET OBITh BHICTABJICHA OLIEHKA «3), WX €CIIU PABUJILHO BBITIOJHEHO
MeHee 2/3 Bceil paboThl.




MuHHUCTEpPCTBO HayKH M BbIcIero oopazoanus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHABHBIA UCCIEN0BATEIILCKUN TEXHOJOTUYECKUN YHUBEPCUTET

@axynemem VUHDOpMaAIIMOHHBIX TEXHOJIOTUN

Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(k00 u HaumeHnogawnue)

[Tpodunb/mporpamma: IAeKTpOCHAOKEHUE
BonpocsI 1151 KOJVIOKBHYMOB
JJISl OYHOM, OYHO-3204HOH GopMBI 00yUeHHS
1o UCUUIUTNHE DU3nKa

KosnoxkBuym Ne 1

Pa3znen 1. ®u3nvecKue OCHOBbI MEXaHUKH
[IpocTpancTBo. Bpewms. /[BuxkeHne.
CxopocTtb u yckopenue. [Ipocreninme BUIbl IBHKEHUSI MATEPUATBHOM TOYKH.
YrnoBasi CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonsl HeroTOHA.
3aKOHbBI COXPAHEHUSI UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexanunueckas sHeprusi. Kunernueckast sHeprus.
[TorennumanbHas SHEPrusl.
. IloTeHumanbHas SHEpPrus Tenaa ABUKYIIErocs Mo1 JEHCTBUEM CUJIBI TSKECTH.
10 [ToTenmuanbHas 3HEPrUst ynpyro aehopMHUPOBAHHOTO Tea.
11.3aK0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYyX aOCOJIOTHO YIPYTHX IIApOB.
13.A6COMIOTHO HEYNPYTHIl yaap BYX IIapOB.
14.3axon BecemupHoro tarotenus. I'paBurannonHoe noje. HanpsskeHHOCTb Trpa-

BUTAI[MOHHOTO TOJISI.

15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamaromuit MomeHT. MomeHT unepiuu. Teopema LlTeitnepa.
17.0npeneneHre MOMEHTOB UHEPLIMM TETI.
18.YpaBHeHHEe UHAMUKY BpaIlaTeIbHOTO IBUKEHHUS TBEPIOTO Tea.
19.Kunetnueckasi HEprusi BpaIleHHs Tela.
20.3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBECHs TBEpPAOTO Tea. Busl paBHOBECHS.
22."'apmoHUYeCKHE KOJIeOaTEIbHBIC TBUKEHUS.
23.CKOpOCTh U YCKOPEHHUSI IPY TAPMOHUYECKUX KOJICOAHMSIX.
24 I1pyXMHHBIA MasTHUK.
25.Du3NYecKuil 1 MaTEMaTUIECKUN MAaSTHUKH.
26.2Heprusi rapMOHUYECKUX KOJIeOaHUM.
27 .3aryxaromue KojeOaHus.
28.BrinyxieHHbIe Koebanus. Pe3onanc.

CoNRWNE



ook wbdE

8.

9.

KossokBuym Ne 2
Pa3znen 2. MoJiekyasipHas pU3MKAa U TEPMOJAMHAMHUKA
OcHoBubie nonoxenust MKT.
Makpockonu4eckue napameTphl.
OcHoBHoe ypaBHeHne MKT.
VYpaBHenus cocrosaus. [lonsTue nueanbHoro rasa. ['a3oBbie 3aKOHBL.
CMmech HieanbHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpodera MoJjeKyn. DPPEeKTUBHBINA AUAMETP MO-
JEKYJI.
Pabora pacmupenus raza. ®usznueckuii CMbICI YHUBEPCAIBHOM ra30BOM I10-
CTOSIHHOM.
BuyTpennsist sueprus cuctemsl. Terora u padoTa.
BHyTpeHHss1 sHEprUs 0AHOATOMHOTO Ta3a. CTeneHu cBOOOIbI MOJIEKYII.

10. HepBBII/I 3aKOH TCPMOAWMHAMUKHU U CT'O IIPUMCHCHUC K N30XOPUYICCKOMY IIPO-

1eccy.

11.ITpumeHeHune nepBoro 3ak0Ha TEPMOAMHAMUKH K M300apUYECKOMY U U30TEp-

MUYECKOMY Mpoueccy. AanadaTuyecKuil mpouecc.

12.06patumbie 1 HeoOpaTUMBIE Tporiecchl. KpyroBoii mporiecc.
13.1ukn Kapro. TepMoaunHaMu4eckas 1kajga TeMIeparyp.
14.Outponus. Bropoil 3aKOH TEpMOIMHAMUKH.

15.PeanbHble ra3sl. YpaBHeHnue Ban-nep-Baanbca.

16.Da30BbIe epexobl. M30TepMbl pealibHOTO rasa.
17.BHyTpeHHSIs1 SHEPTUS PEaTbHOTO rasa.

18.5Bnenus nepenoca. Jduddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHUE).

o1

6
7.
8.
9.

KossiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akoH Kynona. [Ipunens npumennmoctr 3akoHa Kiona. Eqununel nsmepe-
HUS 3apsija.
Dnektpuueckue nossi. Hanpssk€HHOCTD 3JIEKTpUUYECKOro mnoJig. EnuHub! us-
MepeHusl HanpsHKEHHOCTH. [[puHIMn cynepno3unumu.
[Torennuan snekrpudeckoro mnois. PazHocts moreHumnanos. [lorenuman pe-
3YJBTUPYIOLIETO MOJIs1. EMUHUIBI n3MEpeHusl.
CBsi3b IOTEHIIMAJIA C HANIPSY)KEHHOCTBIO OIS,
Nupykuus snexkrpudeckoro noss. [1oTok anekTpuueckor nHayKiuu. Teopema
["aycca — Octporpaackoro.
[Tosie paBHOMEPHO 3apsSKEHHON O€3rpaHUYHOM TIOCKOCTH.
DneKTpUYecKoe Mojie BOIM3U TOBEPXHOCTH 3aPSKEHHOTO TPOBOIHHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHOU cPepruecKoi MOBEPXHOCTHIO.

10.ITone co3gaBaemMoe PaBHOMEPHO 3apsHKEHHOM HMJIMHIPUYECKOW IMOBEPXHO-

CTBIO.

11.9nekTpoémkocTh. EMKOCTB M10CKOr0o KOHAEHCaTopa. EMKOCTh chepruieckoro

KOHACHCATOPA.

12.CoenuHenne KOHIEHCATOPOB.



l3.9HCpFI/I}I QJICKTPHUYCCKOI'O ITOJIA. [InoTHOCTH 9HCPIr'uH SJICKTPHUUICCKOI'O I10JIA.

KosmtoxkBuym Ne 4.
Pa3zneu 4. DiaekTpoanHamMuka
DNEeKTpUYECKU TOK, CUJIa TOKA U IJIOTHOCTh TOKA.
OJIC. 3akon Oma 11 MOJTHOM LIETIH.
3akonbl Kupxroda jist pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI AIEKTPUUECKOTO TOKA B KIIACCUYECKOW TEOPUH DIIEKTPO-
MIPOBOJHOCTH METAJIIOB.
PaboTa BbIX0/1a 3JIEKTPOHOB U3 METAILJIOB.
OCHOBBI 30HHOW TEOPUU ITPOBOJAMMOCTH TBEPABIX TEI.
7. TonynpoBoanuku. COOCTBEHHAas ¥ NMPUMECHAs! MMPOBOJIUMOCTD MOITYIIPOBO/I-
HUKOB.
8. DneKTpOHHO-IBIPOUHBIN nepexoa. [1omynpoBoIHUKOBBIE TIPUOOPBI.
9. TpaH3HUCTOPHI.
10.OMuCCHOHHBIE SBJICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BBIN pa3psijl.
12.CaMOoCTOSTENbHBIN Ta30BbIA pa3psi U €ro THIIHL.

e

o

KosiokBuym Ne 5.
Pazgesn 5 - 6. DiekTpoMarHeTu3m. DJIEKTPOMATHUTHBIE KOJIeOaAHUSI W
BOJIHBI.

MarsuTHoe€ oJjie U €ro XapakTepUCTHKU.

JleiicTBrE MarHUTHOTO 1OJig Ha ToK. Cuna Amnepa. 3akoH AMmnepa.
Cuia Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsa.

3akoH buo-Caapa-Jlannacca.

Teopema ['aycca s MAarHUTHOTO TOJIA.

SIBneHne >mekTpoMarHuTHOM MHAYKIMHU. 3akoH Dapanes — Makcsena.
NunyktuBHOCTE. CaMOMHAYKIMS. B3auMHast UHAYKIHS.

. Tpancdopmarop. DHEprus MarHuTHOTO TMOJIS.

10 Jna- n napamaraeTukyu. GeppOMarHeTUKHA U UX CBOWCTBA.

11. CBoGonnbIe KOeOaHus B KOIeOaTeTLbHOM KOHTYPE.
12.BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

13.11enu mepeMeHHOTO TOKa.

14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KossiokBuym Ne 6.
Pa3nen 7. I'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHBIE TIPEJICTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHKH.
BriBOJ 3aKOHA MpeOMIIEHHUSI CBETA.
Tonkue nmun3bl. [locTpoeHne n300pakeHUs TPEAMETOB C TIOMOIIBIO JINH3.
OcHoBHBIE (POTOMETPUUECKHE BEIIMUUHBI.

oW E



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. WHTepdepeHms
CBETA.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHepeHINH.

10. ludpakuus ceera. [Ipunun I'rolirenca-dpenensi.

11.0060cHOBaHME TPSIMOJIMHEHHOCTH PACIIPOCTPAHEHUS CBETa. 30HBI DpeHets.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl mosy4eHus MOJISIPU30BAHHOTO CBETA.

KossokBuym Ne 7

Paznen 8. KBaHTOBO-ONITHYECKHE SIBJICHUS
TennoBoe uznydyenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
®doTornekTpruuecKuil 3PQHeKT.
dopmyna DiHIITEHA U1 BHEIHEro GhoTodddexTa.
Macca u umnyinsc poToHa.
Mopnens atoma Pezepdopaa. [loctynatet H.bopa.
Teopus cTpoenust atoma Bojopoja 1o bopy.
Hudpakuust mukpouactuil. Boinst ne bpoiins.
. CooTHotieHus HeomnpeneneHHocTe [ eiizendepra.
10 BonHoBast hyHKINS U €€ CTaTUCTUYECKUNM CMBICIT.
11.Ypasuenue peaunrepa.

©CoNoRWNE

KossokBuym Ne 8

Pa3nen 9. @usuka siipa U 3J1eMEHTAPHBIX YaCTHIL
OO6mue cBenenust 00 aToMax U sapax.

Dneprus cBsi3u. JledekT macchl sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUEHUS.
3aKOHbI PaJIMOAKTUBHOTO pacnaja.

BpemeHHbIe XapakTepUCTUKU PAAMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. VicKycCcTBEHHAs paAuOaKTUBHOCTD.
[To3utpon. B* pacmazn. DIeKTPOHHBIN 3aXBar.

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiaepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AIIEMEHTAPHBIX YaCcTHUIlaX.

LCoNOOTR~WODE



Kpurepuu o1ieHKH 0TBETA CTYI€HTA OYHOI U 0YHO-32049HOI GOopMBI
o0y4eHHs1 Ha Bonpoc KoJuiokBuyma Ne 1, 2, 3 B 1 cemectpe
MaxkcuMaIbpHOE KOJIMYECTBO OanioB 3a mpu KonoksuyMma B 1 cemectpe 10,
T.€. 32 KX/l KOJJIOKBUYM MaKCHMaJbHOE KOJUYECTBO OaioB coctaBisieT 3,34
Oaa.
MuHuManbHOE KOTMYECTBO OAJIIOB 3a mpu KOJIIokBUyMa B 1 cemectpe 6, T.€.
32 KaXXJIbIil KOJUIOKBUYM MUHHMAJIbHOE KOJIMYECTBO OAJJIOB COCTABIISIET 2 DaJlia.
Pacrnipenenenne 6aioB Ha KaXI0M KOJJIOKBUYME IO OYHOM M OYHO-320YHOM
dopme oOyueHus B | ceMecTpe MPOUCXOUT COTIIACHO CIICTYIOIIMM KPUTEPHSIM:

Kpumepuu ouyenxku | 0,58 <R<0,67 | 049<R<0,58 |04<R<049 | R<04

omeema Ha KoloKeu- | OmuuuHo Xopouio y00871emeo- Heyoose-
yme 6 1 cemecmpe puUmenbHo meopu-
MenbHo

YpoBeHb YCBOCHUS Ma-
Tepuaga, NpPesyCcMOT-
PEHHOTO ITPOrpaMMon

YPOBEHb 3HAKOMCTBA C
OCHOBHOM  JIUTEpaTy-
PO, IpeayCMOTPEHHOU
IIPOrpaMMon

YpoBEHb 3HAKOMCTBA C
JTONOJIHUTENHHOU JITUTE-

paTtypoit

YpoBeHb  pacKphITUSA
NPUYMHHO-CJIEICTBEH-
HBIX CBSI3€M

OTBeTHl Ha BOIPOCHI:
MOJIHOTA, APTyMCHTH-
POBAHHOCTh, YOEXKICH-
HOCTh, YMCHHE HCITOJTb-
30BaTh  OTBETHI  Ha
BOIpockl st Oouee
MOJIHOTO  PaCKPBITUA
COJIepKaHUs BOTIPOCa

OO0umit uHTepBai | 29<R<334 |245<R<29 2<R<245 |R<2
peiiTHHIa CTyeHTAa 3a
OMH KOJLUIOKBHUYM

B 1 cemecTpe

Kpurepuu oueHkn oTBeTa CTYACHTA OYHON U OYHO-3204HOM GOPMBI
00y4eHHUs Ha BONpocC KoJLiokBuyma Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MakcuMaabHOEe KOJIHYECTBO OaJIOB 33 MAMb KOIJIOKBHUYMOB BO 2 CEMECTPE

15, T.e. 3a KaX/AbIH KOJUIOKBUYM MaKCHUMaJIbHOE KOJIM4eCcTBO OamioB coctasiser 3,0
oaJnia.

MuHHMaAJIBHOE KOJMYECTBO 0AJIJIOB 34 HAMb KOJJIOKBHYMOB BO 2 CEMECTPE

10, T.e. 3a KaXabI KOJJIOKBUYM MHHHMAJIBHOE KOJMYECTBO OANIOB COCTaBIsET 2
oaJjiia.




Pacnipenenenue 6anioB Ha KaxA0M KOJUIOKBUYME 110 OUHON M OYHO-320YHOM
dbopme 00yueHus BO 2 CEMECTPE MPOUCXOAUT COTIIACHO CIIEIYIONTUM KPUTEPHUSIM:

Kpumepuu ouenku | 0,53 <R<0,6 0,465 R < 0,53 04<R<046 | R<04

omeema Ha KOAA0Keu- | OMIUYHO Xopouio yooenemeo- | Heyooae-
yme 60 2 cemecmpe PpUmenbHo meopu-
MeNbHO

YpoBeHb yCBOEHUS Ma-
Tepuaga, IMpPeaycMOT-
PEHHOTO MPOrpPaMMOit

YpoBEeHb 3HAKOMCTBA C
OCHOBHOH  JHTepaTy-
pOH, MPETYCMOTPEHHOU
MPOrPaMMOit

YpoBEeHb 3HAKOMCTBA C
JIOTIOTHUTEIHHON JIUTE-

paTtypoi

YpoBEHb  PacCKpBITUA
MIPUYHUHHO-CIIE/ICTBEH-
HBIX CBSI3eH

OTBeThl Ha BOIIPOCHI:
MOJIHOTA, APryMEHTH-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHE UCIIOJIb-
30BaTh  OTBETHl  HA
BONpOCHl s Oonee
MOJIHOTO  PacKpBITUSA
COJIepKaHus BOIpoca

O0nmi uHTepBaj | 2,65<R<3,0 2,3<R<2,65 20<R<23 |R<2
peiTHHra CTyJeHTa 3a
OHMH KOJJIOKBHYM

BO 2 ceMecTpe




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(K00 u HaumeHosaHUE)

[Tpodunb/mporpamma: I1eKTpOCHAOKEHUE

KommuiekT 3axaHuii 111 BbINOJHEHUs pacdeTHOM padoThl Ne 1
110 OYHOI, 04HO0-32049HOI (popMe 00yUeHUs
o aucuurimHe Ousuka

Paznen 1 Pusnyeckrue OCHOBBI MEXaHUKHU

3agaya 1. /IBe mpsiMble JOPOTH MEPECEKAOTCS MO yIJIoM o. [1o HuM K nepe-
KPECTKY MPUOIMKAIOTCS ABA aBTOMOOMIISA: TPY30BUK CO CKOPOCTBIO Vi M JIETKOBOM
aBTOMOOWUJIb CO CKOPOCTBIO V2. C MaTpynbHOrO BEPTOJIETA 3aMETUIIH, YTO B HEKOTO-
PBIii MOMEHT BPEMEHU IPY30BUK HAXOJUJICA Ha paccTosiHuu L1, a 1erkoBoi aBTOMO-
Owib Ha paccTostHuU Ly oT mepekpecTka. TpedyeTcst OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO 71 CTOJIKHOBEHUE MaIluH?

6) KakoBo MUHMMAaIbHOE PACCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbBI, U
KOTJa 3TO COJMKEHUE MPOr30MIeT?

B) KaKOBa CKOPOCTh aBTOMOOWJIEH B CHCTEME OTCUETa, JBUKYIIIEHCS BMECTE

C BEPTOJIETOM, €CJIM BEPTOJIET JICTHT CO CKOPOCTHIO V HABCTPEUY ... AaBTOMOOMIIIO?
Tabmuna 1.1 (x 3amagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ Vo, KM/ LM Lo, m V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 IPy30BOMY
114 30 54 90 600 1200 288 IPy30BOMY
1.15 30 54 72 500 1000 216 Ipy30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 IPy30BOMY
1.1.9 30 54 72 500 1000 216 IPy30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Ipy30BOMY
1.1.12 30 36 54 600 1200 288 IPy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 Tpy30BOMY
1.1.17 60 54 90 300 600 240 JISTKOBOMY




1.1.18 45 36 72 600 1000 190 JISTKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 IPy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3amada 2. OMHOPOAHBIM IIap Macchl M CKaThIBaeTCs 0€3 CKOJIBKEHHS I10
HAKJIOHHOM IUIOCKOCTH, COCTABIISIFOIIEH YroJl o ¢ ropu3oHTOM. Hantu:

a) YCKOpEeHHE IIeHTpa I11apa;

0) 3HaueHue KO3 PUIIMEHTa TPEHUS [L, IPU KOTOPOM CKOJIbKEHUSI HE OYIET;

B) KHHETUUYECKYIO SHEPIUIO 11apa yepe3 Bpems t mocie Havasia IBUKEHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr a, t, c
3aJ1a49u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.2.4 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 14
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 1,1
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1




3anava 3. 3aK0OH ABMKEHUS IPY3HKa, IPUKPEIJIEHHOTO K MNPYKUHE, B OTCYT-
cTBHUH 3aTyxaHus uMmeeT Bug X (1) = Xo Sin (Wt + @),

['me Xo - amrmuuTyaa Konebanus, W — UKJIMYECKasi 9acToTa, (o — HaYaIbHas
daza.

OnpenenuTs Ha4YaJIbHYIO KOOPIUHATY, HAadyaJbHBIE U MaKCHMaJbHbIC 3HAUe-
HUSI CKOPOCTU M YCKOpEeHUs rpy3uka. [locTpouTh rpaduku 3aBUCHMOCTH KOOPIH-

HAThI, CKOPOCTH M YCKOPCHHS OT BPEMCHH.
Tabauma 1.3 (x 3agauam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c 0o
3aauu
1.3.1 0,05 6,28 /2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 /4
1.34 0,01 1,57 0
1.35 0,04 4,71 /6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 /2
1.3.11 0,05 4,71 /4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 /6
1.3.14 0,01 3,14 w/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 /2
1.3.19 0,045 6,28 /4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 /3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 /6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KommuiekT 3aannii 1J1s1 BHITIOJIHEHUSI PACYETHON padoThl Ne 2
110 OYHOM, 0YHO-3204HOI (popMe 00yUeHusI
no agucnuiuinae Pusuka

Pasnen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

3anaya 1. B cocyne o0beMom V HaxoauTcs L MOJb raza npu HOpMaabHOM
naBieHud. Bo cKoJbKO pa3 Ha/lO0 yBEIUYUTH TEMIEpaTypy, YTOObI 1aBICHUE yBEIH-
quI0Ch B N pa3? CpaBHUTH € pe3yabTaTaMHU JUIsl HCAIBHOTO Ta3a.

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, n v, MOJIb n
3a7a49u
2.1.1 BOJIOPOJT 200 300 3
2.1.2 rejani 100 100 2
2.1.3 aproH 150 200 2,5
2.1.4 a3or 250 250 1,5
2.15 KHCJIOPOJT 300 150 1,8
2.1.6 OKHCBH yriiepoja 350 350 3,5
2.1.7 JIBYOKHCH yriepoja 120 300 5
2.1.8 BOJISTHOM TIap 180 100 45
2.1.9 MeTaH 210 200 4
2.1.10 JTaH 220 250 2,6
2.1.11 poraH 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 aleTUIEH 280 300 3,4
2.1.14 JIBYOKHCH CEpBI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reinin 150 250 3
2.1.17 aproH 250 150 2
2.1.18 azoT 300 350 2,5
2.1.19 KHCJIOPOJT 350 300 15
2.1.20 OKHCh yriiepoaa 120 100 1,8
2.1.21 JIBYOKHUCBH yriepoja 180 200 3,5
2.1.22 BOJISTHOM Tap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 JTaH 160 350 4
2.1.25 poTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTHUIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEPBI 100 250 3,4
2.1.29 BOJIOPOJI 150 150 2,7
2.1.30 renin 250 350 3,1

3amaga 2. B cocyne nmox nmopmHem HaxoauTcs ra3 maccoi M. Kakoe konude-
CTBO TEIUJIOTHI HAJIO 3aTPaTUTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckonbko mpu 3ToM
noJHUMeETCs mopiieHs? Macca nopiiHs M, miomaas ero NonepeyHoro ceueHus S.
JlaBiieHre Haj MOpLIHEM P.



Tabmuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Howmep I'a3 m, T AT, K M, xr S, cm® p, klla
3a7a4u
2.2.1 azoTr 1 10 1 10 100
2.2.2 BOZIOPO/T 1 15 0,5 15 80
2.2.3 renui 2 20 15 20 120
2.2.4 aprox 3 25 2 25 110
2.2.5 a3or 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCB yriiepoaa 2 15 1 20 100
2.2.8 JIBYOKHUCH yIepoja 5 20 0,5 25 80
2.29 BOJISTHOU TIap 2,5 25 15 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJ 1 10 25 20 90
2.2.12 rejaIni 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3or 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCBH yriepozaa 1,5 10 2 25 110
2.2.17 | nByOKHCH yriepona 2 15 2,5 10 90
2.2.18 BOJISTHOM T1ap 5 20 3 15 130
2.2.19 MeETaH 2,5 25 1 20 100
2.2.20 BOJIOPOJ 3,5 5 0,5 25 80
2.2.21 ey 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3oT 2 20 2,5 20 90
2.2.24 KHCIIOPOJT 3 25 3 25 130
2.2.25 OKHCB YIiIepozaa 4 5 1 10 100
2.2.26 | nOBYOKHCH yriepona 1,5 10 0,5 15 80
2.2.27 BOJITHOM ap 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJ, 2,5 25 2,5 10 90
2.2.30 renui 3,5 5 3 15 130

KommuiekT 3aganuii 1isl BBINOJHEHUS pacyeTHOU padorel Ne 3
110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUs
no aucuuiinie Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaua 1. Ha puc.] noka3zaHbl TOUKH, PAaCHOJIOKEHHBIE B y3JIaX PEIIETKU C
sueiikor B (hopme kBagpara co ctopoHor @ = 0,1 M. B HEKOTOpHIX y37aX pPErIeTKH
pacnosoXkeHbl ToueuHble 3apsaabl Q1, .... Qg, BEIUYMHBI KOTOPHIX C Pa3MEPHOCTHIO
K (1 5Kn = 10 ®° Kn) ykasans! B Tabmune 1. B ocTanbHBIX y3/1ax 3apsabl OTCYT-
CTBYIOT. Onpefiennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOH B MocjenHeM cTojoue tabnuipl. Crenaiite cxeMaTUuecKuii puCyHOK JIU-
HUW HANPSKEHHOCTH JJIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsi0B.

17 16 15 14 13



18 5 4 3 12

9 6 12 1

20 7 8 9 10

210 22 23 24 25

Puc.1

Ta6auma 3.1 (kx 3agauam 3.1.1 — 3.1.30)
Ho- Beau4uHebl 3apsaa0B
u Q Q2 Qs Q4 Qs Qs Qr

3.1.1 +1 +1
3.1.2 +2 -1 -1
3.13 +2 1 1
3.1.4 +3 -1 -1 -1
3.1.5 -1 -1
3.16 +1 +1 -2
3.1.7 +1 -2 +1
3.1.8 +3 -1 -1 -1
3.1.9 -1 +1
3.1.10 +1 -2 +1
3.1.11 +1 +1 -1 -1
3.1.12 +1 -2 +1
3.1.13 +1 +1 -1 -1 -1 +1
3.1.14 +1 -1
3.1.15 +1 -2
3.1.16 +1 +1 -1 -1
3.1.17 -1 +1 +1
3.1.18 -1 +2 -1
3.1.19 +1 +1 -1 -1
3.1.20 -1 +1
3.1.21 +2 +2 -2
3.1.22 +2 -1 -1
3.1.23 -2 +1 +1
3.1.24 -1 -1
3.1.25 +3 -1 -1
3.1.26 -1 +2 +1 -3
3.1.27 +2 -1 -1
3.1.28 -1 +3
3.1.29 +1 -2 +3
3.1.30 -1 +2 -1

3anaua 2. PaBHomepHo 3apspkenHas chepa paauyca Ri okpykeHa cioem Tu-
AJIEKTPHKA, BHEIIIHUIN paauyc KoToporo Ry . 3apsa chepsl paBeH Q, qudiekTpudeckas
MIPOHUIIAEMOCTh MaTepuaia cios €. HapucoaTts rpaduk 3aBUCUMOCTH HAPSKEHHO-
CTH ¥ MOTEHIMANA DJICKTPUIECKOTO TIOJISI OT PACCTOSIHUS JI0 TIEHTPpa c(hephbl U BHIYHC-
JIUTh MMOBEPXHOCTHYIO IJIOTHOCTD 3apsijia TUAJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3anauu R1, cm R2, cm Q, uKn €
321 10 20 10 1
3.2.2 15 25 20 5
3.2.3 10 30 20 4
3.24 10 40 -10 7
3.25 15 20 10 2,7




3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.2.9 25 30 -10 2,5
3.2.10 5 25 -10 9
3211 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3221 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

KommuiekT 3agaHuii 11l BHINOJTHEHUS PacyeTHOM padoThl Ne 4

110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUH

o aucrmiinae Pusuka
Pa3nen 4. DnexTpoguHAMHUKA

3anava 1. Ot UCTOYHMKA, PA3HOCTh MOTEHLIUATIOB Ha KjeMMax koToporo Uy,
TpeOyeTcs nepeaarb MOIHOCTh P Ha paccrosHue L. Jlonmyctumas «oteps» Hanpsi-
KEHHs B mpoBoAax N. PaccuuraliTe MUHMMAaJIbHOE CEUYEHUE S MEIHOTO0 IPOBOAA,
IPUTOJHOM JJIS1 3TOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3a/a4m
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4111 100 3 10 2,5




4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 15
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 / 3
4.1.22 200 10 4 15
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 15
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agava 2. C kakuM K03 QUITMEHTOM MOJIE3HOTO IEUCTBUS pabOTaeT CBUHILO-
BB akkymyJaTop, 9JIC xoToporo U, eciym BO BHEIIHEW LENH CONPOTHUBICHUEM
Ruzet tok | 7 Kakyto MakcuManbHy0 TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHemHen nenu? Kak npu atom nzmenurcs ero KI1/1?

Ta6auna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aJa4u
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4212 1,85 0,2 54
4.2.13 2,30 0,18 57
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3




4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KommuiekT 3aqanuii 11l BLINOJHEHUS PACYeTHOM padoThl Ne 5§

110 0YHOM, 04YHO-32049HOM (popMe 00yUeHUs
no gucnuiuinae Pusuka

Pasneu 5. DjaeKkTpoMarHeTu3m

3amava 1. Yactuma maccel M ¢ 3apsioM (] BIETAET B INIOCKUI KOHJIEHCATOP
JUIMHBL L ToJl yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yriaoMm f . Haiitu
MEePBOHAYATIbHYIO KHHETUYECKYIO SHEPTHI0 YacTUIlbl Wy, eclii Hanps>KeHHOCTD JJIeK-
TPUYECKOTO MOJI BHYTPU KOHAEHCaTopa E.

Ta6aunma 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mr g, HKn L, cm a,° p,° E, xB/m
3aga4n
511 1 1 5 /3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.14 0,5 -1 3 n/3 /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 /3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 5,5 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 n/3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 /4 8
5.1.23 2,5 8 4 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 n/3 /4 15
5.1.26 10 10 5 n /4 /6 2
5.1.27 7 6 6 n/3 /6 3
5.1.28 6 7 4 /3 /4 10




5.1.29

/4

/6

5.1.30

-10

/3

/6

3agaya 2. DIEKTPOH JABMXKETCS B OJHOPOJAHOM MAarHUTHOM IIOJIE€ C UHAYK-
en B Tak, 4TO BEKTOp €r0 CKOPOCTH, PABHOM 0, COCTABIISIET C HAIPABICHUEM BEK-
TOpa UHAYKIMU MAarHUTHOTO NOJIA yroa ¢. ONpeaenuTs paanyc 1 ar BAHTOBOM JIH-
HUU, TI0O KOTOPOU OYyJIeT ABUTAThCS JIEKTPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,’
3a7a4u
521 0,01 2 n/3
522 0,03 10 n /4
5.2.3 0,02 1 n/6
5.24 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5221 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepumn onenku pacuernnix pador Ne 1, 2, 3 B 1 ceMecTpe 1o 04HOii,

MakcuMalIbHOE KOJUYECTBO OAJIOB 34 TPHU pacuyeTHbIE padoThl B 1 ceMecTpe

0YHO-32049HOM (popMe 00yUeHUsA

15 0aJ1,10B:

5 6ansoB 3a MEepPBYIO pacYETHYIO paldoTYy,




5 0aJIoB 3a BTOPYIO pacueTHYIO paboTy,

5 6aIoB 3a TPETHIO PacUETHYIO paboTy,

MuHUMaJTEHOE KOJIMYECTBO OAJIIIOB 32 TPU pacueTHbIe paboThl B 1 cemectpe 9
0aJLJ10B.

[Ipu omenke pacdeTHO-Tpaduueckux pabOT IeIecoo0pa3HO PYKOBOICTBO-
BaThCS CIEAYIOMUMU KPUTEPUIMHU OIICHKU 3HAHUH MO (U3HKE, YIUTHIBAS JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3NYECKHE TEOPUU U 3aKOHBI MJIM HE YMEET MPUMEHSTh UX IIPH PEIICHUN
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOPMYJ, IPaPUKOB, CXEM WM HE YMEET MpuMe-
HSATh UX K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUIl (PU3NUECKUX BEJIUYUH WM HE YMEET
M0JIb30BATHCSL UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TaKKe HEMPaBMWIHHO cHopMyIu-
pPOBaHHBIE BOIIPOCHI 3314 WJIM HEBEPHbIE OOBACHEHUS X0Jla €€ PELIECHUs], HE3HAHNE
IIPUEMOB PEIICHHS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAaHUM YCJIOBHS 3aJJa4l WM UCTOJIKOBaHMS pelieHus. Kaxnaas rpyoas ommOka
OLIeHUBaeTCs Munyc I oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HANKMCAHWE HAMMEHOBAHUS €IUHUL (DU3UUYECKUX BEIUYMH;
BBIOOp HEpAIMOHAIBLHOTO Xoj1a pemenus. Kaxnas Herpy0asi ommOKka OleHUBAETCA
munyc 0,75 6anna.

K neoouemam OTHOCATCA: HEPALMOHAJIBHBIE 3aIIMCHU IIPU BBIYHCIICHUSAX, HEpa-
LIMOHAJIbHBIE ITPUEMbI BBIUNCICHUN, TPe0Opa30BaHUi U pELICHUN 3a/1a4; OTJCIIbHbIC
HOTPEIIHOCTU B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIC OIIMOKHM BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3aMucel, yepTexeid, cxeM, rpaduxoB. Kax bt
HenoveT oneHuBaercs munyc 0,25 6anna

WuTepBan 0ajioB peMTHUHIA CTYIEHTA 32 KAXKAYIO PACYETHYIO pa00Ty COCTaB-
JISIET:

4,0 <R < 5,0 6anaa ecnu CTYyIEHT BBITIOJHUAI PabOTy MOJHOCTHIO 0€3 OMMOO0K
¥ HEJIOUETOB WJIM MIPH BBIMOJIHEHUH Pa0OTHI MOJHOCTHIO 0€3 OMMOOK W HEI0UETOB,
HO MPU HAJIMYKUK HE O0Jiee OHOM HE aKKypaTHOM 3aIluCH.

3,0 < R < 4,0 6aaaa craButcs 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPU
HAJINYUU B Hel He OoJiee 0JJHOM Herpy0oii OIIMOKM U OJJHOTO HEA0YeTa WK He OoJiee
JBYX-TPEX HEJI0UETOB.

2,5 <R < 3,0 6ansa cTaBuTCS B TOM CiIydae, €CJIU CTYACHT MPaBHIbHO BbIMOJ-
HUJI HEe MeHee 2/3 Bceil paboThl WK TOMYCTHII: HE 0osiee OHON rpy0oi ONTMOKH H
JIByX HEJI0UETOB, WU HE OoJiee OHOU TpyOOol M OAHON HErpyOO ONMMOKHU, WIIN HE
Oosee IBYX-TpeX HErpyObIX OMIMOOK, HJIM OJITHY HErpyOyIO OIIMOKY U TPH HEJ0UETa.

R<2,5 0ansma craBUTCS, KOTJla YHCIO OIMMUOOK M HEIOYETOB MPEBOCXOJIUT
HOpPMY, TIPU KOTOPOM MOXET ObITh BHICTABIICHA OILIEHKA «3», WIH €CIU MPaBUIBHO
BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpurepuu oneHku pacueTHoii padoTsl Ne 4, 5 Bo 2 cemecTpe 10 04HOI,
0YHO-3204HOI popme 00yueHHsI



MaxkcumanbHOe KOJIMYeCTBO OaJIJIOB 3a JIBE pacueTHbIe pabOThI BO 2 ceMecTpe
8 0aJ10B:

4 Ganna 3a IEPBYIO pacueTHyI0 paboTy,

4 Gana 3a BTOPYIO pacyeTHYIO padoTy.

MuHnuManbHOe KOJTMYECTBO OAJJIOB 3a JIBE pacueTHBIC pabOThI BO 2 CEMecTpe
4 6aJa.

[Ipu onenke pacueTHO-Tpauueckux padoT Lenecoo0pa3HO PYKOBOACTBO-
BaTbCsl CICAYIOIIMMHU KPUTEPUSIMU OLICHKU 3HAaHUM 10 (PU3UKE, yYUThIBAs JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3MUYECKHE TEOPUU U 3aKOHBI UJIM HE YMEET MPUMEHATH UX MIPHU PEIICHUU
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HSTh X K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUI (PU3MUECKUX BEJIMYUH WM HE YMEET
M0JIb30BATHCS UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TAKXKE HEMPABUIBHO CHOpPMYJIIU-
pOBaHHBIE BOIIPOCHI 33]]a4M WJIM HEBEPHBIE OOBSICHEHMS X0/1a €€ PEIICHHUS], HE3HAHUE
IIPUEMOB PEIICHMS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAHUM YCJIOBHS 3aJ]a4l WM UCTOJIKOBaHMS pelieHus. Kaxaas rpyoas ommOka
otieHuBaeTcst munyc 0,7 o6an.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbI;
MPOIYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYECKUX BEIUYMH,
BBIOOp HEpaIMOHANBLHOTO XoJa pemienus. Kaxmas Herpy0asi ommOKka OleHuBaeTCs
munyc 0,5 banna.

K neoouemam OTHOCSTCA: HEpallMOHAIIbHBIE 3aMMCHU MPU BBIYUCIECHUAX, HEPA-
[IMOHAJIbHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil M peIIeHUH 3a/1a4; OTICTbHbIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3aMucel, yepTexeid, cxeM, rpaduxoB. Kax bt
HEJI0YeT olleHuBaetcs munyc 0,25 banna

WuTepBan 0amioB peMTHUHIA CTYIEHTA 32 KAXKAYIO PACYETHYIO pad0Ty COCTaB-
JISIET:

3,3 <R <4,0 6ansa ecnu CTYIEHT BBITIOJHUAI PabOTy MOJHOCTHIO 0€3 OMMO0K
¥ HEIOYETOB WJIM MPH BBHIMOJHEHUU PAa0OTHI TIOJHOCTHIO 0€3 OIMMOOK W HET0YETOB,
HO MPY HAJIMYUU He OoJiee OTHON HE aKKYpaTHOM 3aIucH.

2,6 < R < 3,3 6aqua craButcs 3a paboTy, BBHITIOJHEHHYIO MTOJTHOCTHIO, HO TIPU
HAJIMYUU B Hell He OoJiee 0JHOM Herpy0oii OIIMOKY U OJJHOTO HEJ0YeTa WK He OoJiee
JIBYX-TPEX HEJIOUYETOB.

1,9 <R < 2,6 6a1a cTaBUTCS B TOM CITy4dae, €CJIM CTYJICHT NPABUIBHO BBIMOJ-
HUJI He MeHee 1/2 Bcelt paboThl WK AOMYCTHII: HE Oojee oaHON TPyOoi OMTMOKY U
JIByX HEJI0UETOB, WU HE OoJiee OJHOM IpyOOi U OHOM HErpyOOl OIMMOKU, WIIA HE
OoJee IBYX-TpeX HErpyObIX OUIMOOK, UM OJIHY HErpyOyIo OMIMOKY U TPU HEJ0YETA.

R<1,9 0ansa crtaBUTCS, KOTJla YMCJIO OLIMOOK M HEIOYETOB MPEBOCXOIUT
HOPMY, TIPH KOTOPOH MOKET OBITh BBICTABIIEHA OIlEHKA «3», WM €CIIN MPaBUIBLHO
BBITIOJTHEHO MeHee 1/2 Bcelt paboThI.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(k00 u HaumeHosaHUE)

[Ipoduns/mporpamma: IaekTpocHaOKeHUE

CamocrosiTeIbHAsA padoTa CTy/IeHTOB
o aucuuimHe Ousuka

Hepequb TEM IJIA KOHCIIEKTOB

Pa3zgea 1. Pusnueckne 0CHOBBI MEXAHUKH

1. Pensmusucmckas mexanuka

Pasznea 2. MosiekyagapHas GU3KMKa U TEPMOIUHAMUKA.

2. Aesnenus neperoca: oughgysus, menionpoeooHoCmyb, 8513KOCHb.

Pa3nea 3. DnexTpocTaTuka

3. Cecnemosnekmpuxu.

Paznea 4. DnexTpoarnHaMUKa

[To nanHOMY pa3zieny KOHCHEKT He MPEJyCMOTPEH.

Pazgea 5. DinekTpoMarHeTu3m

4. MacnumHvle nons coreHouoa u mopouod.

Pasznea 6. DiieKTpoMarHuTHbIE KOJIeOaHUs U BOJHEBI

5. Pezonamnc nanpsoicenuii. Pezonanc mokos.

Pasznen 7. I'eoMeTpruyueckas U BOJHOBAS ONTHKA

6. Illonamue o 2onozpaghuu.

Pa3gea 8. KBaHTOBO-ONTUYECKHUE SIBICHHS.

7. Onmuyeckue K8aHmoswle cenepamopaol.

Pa3nea 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.



8. Ilepcnexmusvr pazeumus s0epnoii snepeemuxu. Ilpobrema ynpaensiemvix mepmosoep-
HbIX PeaKyui.

KOHCHIEKTBI BBIMOIHAIOTCS MUCBbMEHHO B CIIELIUAIBHBIX TETPAIAX ISl CAMOCTO-
ATEIHHON PabOTHI CTYACHTOB.

Kpurepuu onennBanusi Koncnekros CPC
1 cemecmp
OUHAS, OYHO-3A04HAs (hopma
MakcuMaabHOE KOJHMYECTBO OalIoB 3a KOHCIEKTHI IO mpem paszaeiiaM Ne
1.2.3 B 1 ceMecTpe IO OYHOM, OYHO-3204YHOH (hopMe 0oOyueHHA 5 0aJLJI0B, T.€. 3a
Ka)XJ10€ TIOJIHOE PACKpPBITHE TEMbl MaKCHUMaJbHOE KOJMYECTBO OaJIJIOB COCTABIISET
1,67 6amnna.

MuHNMaAJIFHOE KOJWYECTBO OaJUIOB 3a KOHCHEKTHI 110 mpem_pas3jienaM
Nel.2.3 B 1 cemecTpe mo OYHOM, OYHO-3a04HOM (hopMe oOyueHHs 3 OaJjuia, T.e. 3a
Ka)KIBII KOHCIIEKT MUHUMAJILHOE KOJIMUECTBO 0ayutoB cocrasisier 1,0 Oasr.

Jl71s TOrO 9TOOBI KOHCIIEKT CUMTAJICS CAAHHBIM, HEOOXOIMMO HAIIMCATh €ro Ha
1,0 6amnoB u Beie. [Ipu MOBTOPHOM NEpPENUCHIBAHUN KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.

1 cemecmp
3a04Has popma

MakcumMaabHOE KOJIMYSCTBO 0aJIJIOB 33 KOHCHEKTHI IT0 mpem _pasjaenaM Ne
1.2.3 B 1 cemecTpe 1o 3a04H0i hopMe 00vueHus 15 6aJJ10B, T.€. 32 KaXKI0€ [OJTHOE
PACKpBITHE TEMbl MAKCUMAIBHOE KOJMYECTBO 0AJUIOB COCTABJISET S Oasuia.

MuHHMAaJIbHOE KOJUYECTBO 0aJJIOB 3a KOHCIIEKTEI IO mpem paszacnaMm Nel,2.3
B 1 cemecTpe 1o 3a04HOM hopme 00yueHus 9 0aJji1a, T.€. 3a KaXKIbIi1 KOHCIIEKT MHU-
HUMAJILHOE KOJIMYECTBO 0aJU10B cocrasiisier 3,0 Oasr.

Jl71s TOro 9T00BI KOHCIIEKT CUMTAJICS CIAHHBIM, HECOOXOIMMO HAIIUCATh €ro Ha
1,0 6amsoB u BeIe. [Ipu NOBTOPHOM NEpenuCcChiBAHUU KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.

Kpurepuu ouenuBanusi Koncnekros CPC
2 cemecmp
OUHASl, OYHO-3A0YHAS, 3A0UHAS (hopma
MaxkcuMaabHOE KOJUYECTBO 0aJIOB 38 KOHCIEKTHI N0 namu pazaenaM Ne 5. 6,
7.8.9 B0 2 cemecTpe 110 0YHOM, OYHO-3204YHOM, 3a0UHOMN hopMe 00yUcHHS § 0aI0B,
T.€. 32 KOKJI0€ MTOJTHOE PACKPBITHE TEMbl MAKCUMAJIbHOE KOJIMYECTBO OAJIOB COCTaB-
aser 1,6 Oanna.

MuHHMAaJILHOE KOJIHYECTBO 0aJI0B 3a KOHCIIEKTHI 10 namu pasaeiam Ne 5,
6.7.8,9 Bo 2 cemecTpe IO OYHOM, OYHO-3a0YHOM, 3a04HOH (popmMe 00yueHHS 5 6aJI-
JIOB, T.€. 32 KaKIbIM KOHCIIEKT MUHHMAaJbHOE KOJU4YecTBO OamnoB cocrtapmseT 1,0
OaJ.

J11s1 TOro 4ToOBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOJUMO HamucaTh €ro Ha
1,0 6amioB u BeIie. [Ipu MOBTOpHOM MEpEeNUChIBAHUM KOHCIIEKTa B UTOTOBBIN peil-
TUHT UJET CPEAHUN Oasll MO BCEM MOMBITKAM.




MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
Ipoduie: DaekrpocHabxeHKEe

Cemectp 1
YTBEPXIAIO
3aB.1ukiaomM OMJL %" ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaUHOHHBII Onter Ne 1
1. IIpocmpancmeo. Bpemsa. /leudicenue.
2. Baskocms (6nympennee mpenue)
3. Onexmpuueckuti mox. Cuna u niomHOCHb MoKa
T
_ 2
i 3
-7 3
| 1
1 1 -
3
4, Buibepume 0dun eapuarnm omeema
Ha pucynke m3o6pasxer muki Kapro B koopaunatax (T,S), roe S-aHTponmst. AnnabaTHoe pacuIpeHue IIPOUCXOINUT Ha dTalle ...
BAPUAHTBI OTBETOB:
1)4-1;, 2)3-4; 3)2-3; 4)1-2
CocTaBuTeb: A7 E.B. Slkoenesa
MUHHUCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HrokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((rtrai)
(henepanbHOro rocyIapCTBEHHOTO OI0KETHOTO 00pa30BaTENBHOTO YIPEXKICHHS BBICIIETO 00Pa30BaHMUS
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Luxn ghusuxo—mamemamuyeckux OUCYuniun
Hamnpasnenne moarorosku: 13.03.02 DnieKTpoIHEPTeTHKA U 3IEKTPOTEXHUKA
TIpodmns: DaexTpocHabKeHHEe
Cemectp 1
YTBEPX/IAIO
3aB.1itukiiom M/ %" ] T.I''Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBII GuiteT Ne 2
1.  Cxopocmo u vexopenue. Ipocmeriue 6udbi Osudicenus MamepuanbHOL MoK
2. T enjionpo8oOHOCHIb.
3. Homox eexmopa nanpsowcennocmu. Teopema I'aveea 05 21eKmpocmamuiecko2o nois
4.  Bubepume 0dun sapuanm omsema

1. 2 3 ¥

Ha (P,V)-auarpamme uzo0paxeH nukinuyeckuii npouecce. Ha yuactkax AB-BC temmeparypa...
BAPUAHTBI OTBETOB:

1) nHa AB — nossintaercs, Ha BC - moHmkaercs;

2) HOHIXKACTCST;

3) Ha AB — monmxkaercs, Ha BC - noBbImiaercs;

4) noBbIIaeTCs.

CocraBuTeb: a7 E.B. Slkoenesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHYECKHI HHCTUTYT ((uitiai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCYUnIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

Ipoduie: DaekrpocHabxeHKEe

Cemectp 1
YTBEPXIAIO

3aB.1ukiaomM OMJL %" ] T.I'.MakyceBa

01.03.2021 r.
JK3aMeHaUHOHHBII Oniter Ne 3

Yenosasn CKopocnib. Yenosoe YCKOopeHue.

Hesnenus neperoca. [lugpdysusi.

w N e

. Buwigod sakona JDicoyna—Jlenya.

4.  Buibepume odun sapuanm omeema
Ha pucynkax n300paxeHbl 3aBUCHMOCTH OT BPEMEHH KOOPANHATHI M YCKOPEHUS MaTePUATbHOM TOUKH, KOJIEOMIOIIEHCS 10 TApMOHHYIECKOMY 3aKOHY.

2
1z R

[ukonyeckas 4acTota KoneOGaHWiTOdKM | w0
paBHa o s
BAPUAHTBI OTBETOB: LLES
1)2ch 2)1ct 3)4c el
L 43¢t

wa ] a0

w o

I R S R R B w2

Le
CocraBuTeb: ( (S & E.B. SIkosnesa

MHuHHCTepCTBO HayKH M BEICIIEro oOpazoBanust Poccuiickoit denepanun
HokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(henepanbHOro rocyapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YYPEKICHHS BBICIIETO 00pa30BaHHs
«KazaHckHil HallMOHAIBHBIN MCCIIEIOBATENBCKHI TEXHOIOTHUECKUI YHUBEPCUTET
Daxynomem HUnpopmayuonnvix mexnonouil
Luxn usuxo—-mamemamuyeckux OUCYUnIUH
Hampasnenne noarorosku: 13.03.02 DnekTposHEPreTHKa U 3IEKTPOTEXHUKA

TIpoduns: DaexTpocHabKeHHEe

Cemectp_1
VYTBEPXAIO
-
3ag.1uKoM OMJ] %" " T.IMakycesa
01.03.2021 r.
JK3aMeHANMOHHBII OuiteT Ne 4
1. 3axowsr Hetomona.
2.  Buympennss snepeus peansiozo 2asa.
3. Daexmpocmamuueckoe noae u e2o nanpsscennocmo. Cuogbie aunuL.
.

4.  Buibepume odun eapuarm omsema. MarepuainbHasi Touka M IBIKETCS IO OKPYXKHOCTH CO CKOPOCTBIO v . Ha puc. 1 moka3an rpaduk 3aBu-

- =

o

CUMOCTH IPOCKINN CKOpOCTI/IV! OT BpEMEHHU ( T — CHHHH‘IHHI\/’I BEKTOP ITOJIOKUTEIBHOI'0 HAIIpaBJICHU A, \/T — IIPOCKIIUA Ha 3TO HaIlpaB-
J'ICHI/IC). HpI/I 9TOM JUTA HOPMAJIBHOT'O ap U TAHI'€HIIMAJIBHOI'O a;YCKOPEHHUS BBIIIOJIHAIOTCS YCIOBUA. . .

Puc. | !

BAPUAHTBI OTBETOB:
1) a,— yMeHbIIaercs, a, — MOCTOSHHO;

2)  a)— yMEHbIIAETCs, a; - YMEHBIIAETCS;
3)  a,— MOCTOSHHO, a; — MMOCTOSHHO;
4)  a,— NOCTOAHHO, a; — YMEHBIIAETCSA

CocraBuTeb: ( Aryar> 7 E.B. SIkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTrO rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIETO 00pa30BaHMs
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
Ipoduie: DaekrpocHabxeHKEe

Cemectp 1
YTBEPXAIO
3aB.uukiom OM, % T.I'.MakyceBa
y
01.03.2021 r.
JK3aMeHAIMOHHBII Guer Ne 5

1. 3axonwi coxpanenus umnyroca.

2.  ®Dasosvie nepexodbL. Hzomepmbl peanvHozo 2aza.

3. Passemenentvie yenu. Ilpasuna Kupxeoga.

4.  Buibepume odun sapuanm omeema
CpenHsisi KHHETHYECKasi SHEPTHsl MOJICKYJIbI HICANIbHOTO ra3a npu Temieparype 7 paBHa c= l kT - 31ech i = Ny + Ny, + 2Ny, Ta€ Ny Ny, U Ni— YHCII0

crernieHei cBOOO/IbI OCTYNATENBHOIO, BPAIIATEIHLHOTO M KOJIEOATENBHOTO IBUKEHUI MOJIEKyIIbI. J[Jisi aTOMapHOro BOJOPO/Ia YUCIIO | PAaBHO. ..

BAPUAHTHBI OTBETOB:
1) 1; )7, 3)3; 4) 5.

Cocrasurens: a7 -.B. SIkosneBa

MMUHHUCTEPCTBO HAYKH U BhIcIIero oopasoBanus Poccuiickoit @eneparuu
HwxHekaMCKH XUMUKO-TEXHOJIOTHYECKUIT MHCTUTYT ((prinai)
(henepanbHOro rocyIapCTBEHHOTO GIOKETHOTO 00Pa30BaTEIBHOIO YIPEKICHHS BBICIIET0 00pa30BaHUs
«KazaHckuil HallMOHATIBHBIN UCCIEOBATEILCKINA TEXHOJIOIHYECKUH YHUBEPCUTET»
Darxyremem HHpOpMayuoHHbIX mexHos02Ull
Luxn ghusuxo—mamemamuyeckux OUCYuniun

Hanpasnenue noaroroku: 13.03.02 DyeKTPOIHEPreTHKA M JJICKTPOTEXHUKA

TIpoduns: DaexTpocHabKeHHE

Cemectp_1
YTBEPXJIAIO

3aB.1iukiiom M/ %" ] T.I'Makycesa

01.03.2021 r.
JK3aMeHAIMOHHBII 6ueT Ne §

1. Paboma u mowmocme.

2.  Peanvivie 2asbi. Vpasnenue Ban-dep-Baanvca.

3. 3axon Kynoma. EQunuyst usmepenus sapada

L ot

4.  Buibepume 0dun sapuanm omeema
JlMcKk HAYMHAET BPALIAThCsI 110 ISHCTBIEM MOMEHTA CHJI, TpahMK BpeMEHHOH 3aBHCHMOCTH KOTOPOTO IIPE/ICTaBIICH Ha PUCYHKE. YKaXuTe rpaduk,
MPaBHJIbHO OTPAKAIOIIHI 3aBHCHMOCTD YTIIOBOW CKOPOCTH JIHCKA OT BPEMEHH:

BAPUAHTBI OTBETOB:

@ o]

1 1
1) | 1 L2 : 2) t1 LA‘ t

CocTaBuTe/lb: 7 E.B. Slkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTHUECKHIT YHUBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

TIpoduib: DiekTpocHabXKeHUEe

Cemectp 1
YTBEPXIAIO

3aB.1ukiaomM OMJL %” ] T.I'.MakyceBa

01.03.2021 r.
JK3aMeHaUHOHHBII Onter Ne 7

Mexanuueckas snepeus. Kunemuueckas snepeusi.

Dumponus. Bmopot 3aK0H mepMoOUHAMUKU.

CmopoHnHue cutbl. DNeKmpoosUNCYuds CULd U HANPSANCEHUe.

BwN R

. Bwibepume 0dun sapuanm omsema

Cucrema COCTOUT U3 TPEX IAPOB C MaccaMu my=1 Kr, my=2Kr, m 3=3 KI', KOTOpbIE JBUI'AIOTCS TAK, KAK IIOKA3aHO HA PUCYHKE
Eciu ckopocty mapoB pasHbl v1=3m/c, v2=2m/c, v3=1M/c, TO BeJIMIHHA CKOPOCTH LIEHTPA MACC 3TOI CHCTEMBI B M/C paBHa. ..

BAPUAHTBI OTBETOB:
5 2

)10, 2)=; 3)—; 4) 4.
3 3

CocTaBuTelb: Ao = E.B. SlkoBnera

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HwxHekaMCKui XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pPa30BaTEILHOTO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHI TEXHOIOTHYECKUI YHUBEPCUTET

Daxynomem HUnpopmayuonnwix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH

Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPreTHKA M JJIEKTPOTEXHUKA

Tpodus:. DnekTpocHabxkeHHEe

Cemectp_1
YTBEPXJIAIO

3aB.1IUKIOM d)M)I%” " T.IMaxycesa

01.03.2021 r.
JK3aMeHAIMOHHBII 6uer Ne 8

Iomenyuanvras Hepusl.

Luxn Kapno. Tepmodunamuueckas wkaia memnepamyp.

3H€I72M}l INIEKMpocmamu4ecKkozo nos.

BOWN R

Bulbepume odun sapuanm omsema

S
m In

1

I[HCK W MUIMHAP UMEIOT OAMHAKOBBIE MAaCcChl U palnyChbl (pI/ICA). I[J'[ﬂ X MOMEHTOB MHEPIUHU CIIPABEUIMBO COOTHOIICHHE. . .

n

BAPUAHTBI OTBETOB:
Dl 20k 3l

CocTaBuTeNb: SO E.B. Slkoenega



MHUHHCTEpCTBO HayKHU M BhICIIEro odpasoBanust Poccuiickoii denepannu
HmxHekaMCKHi XMMHKO-TEXHOJIOTHIECKHI HHCTUTYT (uitrai)
(henepanbHOro rocyIapCTBEHHOTO OI0PKETHOIO 00Pa30BaTEILHOTO YUPEXKICHHS BEICIIIET0 00pa30BaHUs
«KazaHckuil HallMOHAILHBINA MCCIIEIOBATENbCKHI TEXHOIOTHYECKUI YHUBEPCUTETY
Daxynomem Hnpopmayuonnvix mexnonoutl
Lukn ¢usuxo—mamemamuyeckux OucyuniuH
Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JIEKTPOTEXHUKA

Tpoduis: DaexTpocHabxKeHne
Cemectp 1
VTBEPXKJIAIO

3aB.1ukiaomM OMJ[ %" ] T.I'.MakyceBa

01.03.2021 r.
JK3aMeHAIMOHHBII Guer Ne 9

HOm@HMuaﬂbHaﬂ JHepeus mena ()SMDK'VWEZOCE 100 delicmeuem Cuibl MANCECmu.

Obpamumvle u neobpamumvle npoyeccwl. Kpyeosou npoyecc.

W NP

. IIposodnuku 6 snekmpocmamuyeckom noJe.

4, Buibepume odun eapuarnm omeema
CIUIOIIHOM U TIOJBIHA LMIMHIPBI, UMEIOIKME OJMHAKOBBIE MACCHI U PA/IMYChl, BKATBIBAIOTCS 6€3 IPOCKAIb3bIBAHUS HA TOPKY. Eciii HauasbHble CKO-
POCTH T€J OMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1)  BBIIIE TOJHAMETCSI CIUTOIITHOM IIATHHIID ;

2)  BbIIIE OXHUMETCS MOJBIH IHIHHID;

3)  00a Tena MOAHUMYTCS HA OHY U TY JKE BBICOTY.

CocraBuTelib: Aoy E.B. Slkosnesa

MMUHHUCTEPCTBO HAYKH U BhIcIIero odpasoBanus Poccuiickoit @eneparyu
HinkaekaMcKuit XUMHKO-TEXHOIOTHISCKHI HHCTUTYT ((uitiar)
(henepanbHOro rocy1apCTBEHHOTO OI0PKETHOIO 00pPa30BaTEILHOIO YIPEXKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHckuil HallMOHATIBHBIN UCCIIEOBATEILCKUNA TEXHOJIOIHYECKUH YHUBEPCUTET»

@akynemem Hnghopmayuonnsix mexnonozui
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH

Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPreTHKA M MIEKTPOTEXHUKA

Tpoduis: DaekTpocHabKeHre

Cemectp_1
YTBEPXJIAIO

3aB.1iukiiom M/ %" ] T.I''Makycesa

01.03.2021 r.
JK3aMeHAMOHHBII GuieT Ne 10

HOmeHMﬂdJlea}l JHepcus ynpyso ded)op.nmpogaﬂyoeo mena.

IIpumenenue nepeo2o 3aKoHA MEPMOOUHAMUKU K UB00APULECKOMY U U30MEPMUYECKOMY npoyeccy. Aduabamuyeckutl npoyecc.

Dnexkmpoemkocms yeQuHeHHO20 NPOsoOHUKA. Baumuas snekmpoemkocms. Kondencamopul.

BwWN R

Buibepume odun eapuanm omeema

PA

1 1 I

| i i

1 1 I
S I s
2L AI —é—r :B

1

1k

Di 47— 1 C

1. 2z 3 vV

Ha (P,V)-mnarpamme n3odpaxen nukiandeckuii npouecc. Ha ygactkax CD-DA temnepatypa...
BAPUAHTBI OTBETOB:

1) noBbImaercs;

2) na CD — nossimaercs, Ha DA - moHmwkaercs;

3) nonmxaercs;

4) na CD — noumxkaercsi, Ha DA - noBsImaercs.

CocTaBuTe/lb: =5 S -7 E.B. SlkosneBa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKuii HalMOHABHBIN UCCIIC0BATENBCKII TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
Ipoduns:. DnekrpocHabxeHNE

Cemectp 1
VTBEPXKJIAIO

3aB.ruxrom OMJ] /‘ﬁ"’ " T.IMakycesa
01.03.2021 r.

IK3aMeHaUMOHHBII Onter Ne 11

3akon coxpanenus sHepeul 8 MeXaHuxe.

Iepebiii 3aK0H MEPMOOUHAMUKU U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOYeccy.

Buvi600 3axona Oma 6 pamkax Kiaccu4ecKkoi meopuu.

B WM R

Buibepume 0dun eapuarnm omeema

te
Ha pucyHkax n300paxeHbl 3aBUCUMOCTH OT BPEMEHH KOOPIMHATHI H YCKOPEHUSI MaTEPHAILHOM TOUKH, KOJICONTIOIIEHCS 110 rapMOHUYECKOMY 3aKOHY.
Iuknuyeckas yactora KoJeOaHUI TOUKH paBHA
BAPUAHTBI OTBETOB:

1)4ch 2)3ct 3)2ct 4)1ct
CocTaBuTeb: € 7 E.B. SIkosneBa

MuHHCTEpCTBO HayKHU M BEICIIEro oopazoBanust Poccuiickoit denepanuu
HwxHekaMCK1i XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(henepanbHOTrO TOCyAapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS BBICIIETO 00pa3oBaHHs
«KazaHCKHI HAMOHABHBIN HCCIIEI0BATENBCKIH TEXHONOTHIECKHH YHUBEPCHTET
@akynemem Hnghopmayuonnsix mexnonozuil
Lukn ¢usuxo—mamemamuyeckux OUCyuniuH
Hanpasnenne moarorosku: 13.03.02 DeKTpo3HepreTHKa U SIEKTPOTEXHUKA

Tpoduis: DaexTpocHabKeHne

Cemectp_1
VYTBEPXJIAIO
3aB.uukiom ®MJ[ &5 Z " T.IMakycesa
01.03.2021 r.
JK3aMeHAIHOHHBI GuiteT Ne 12
1. Leumpanvuouii yoap devx abconiomuo ynpyeux wapos.
2.  Buympennsaa suepeus odnoamomiozo 2aza. Cmenenu c60600b1 MoaeKy.L.
3. Ioze PABHOMEPHO 3APAHCEHHOU DECKOHEYHOU NIAOCKOCHIU.
4.  Bubepume 0dun sapuanm omsema

f(v)

v
3P v
dv ‘

Ha pucynke mpencraBieH rpa¢uk QYHKIMM pacrpeeleHHs MOJEKYJ HIeabHOTO Trasa 10 CKOpOCTSM (pacmpenerneHue Makcseria), rie

f = v
Ndv _ JIOJIS1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOUCHBI B HHTEpBajle CKOPOCTEH 0T v 10 v+dv B pacueTe Ha eAUHUITY 3TOr0 HHTepBana. s
9TOH (DYHKIIMN BEPHBIM yTBEPIKJICHUEM SBIIACTCS. . .

BAPUAHTBI OTBETOB:
1) npu m060M H3MEHEHNH MTONOXCHUE MAKCHMyMa HE MEHSIeTCS,
2) IIpH MOHIKSHUH TEMIIEPATYPhl BEIMUMHA MAKCHMYMa PacTeT;
3) npu n3MEeHEeHNnH TeMIIePaTypPhI IUIOIIA b [0/ KPUBOH H3MEHSCTCS.

CocraBuTelb: AT e E.B. SIkoBneBa



MHuHHCTEpCTBO HAyKH M BhIcLIero oopaszoBanust Poccuiickoit @eneparun
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCKunii HaIMOHANIBHBIN UCCIIEOBATENBCKHIT TEXHOIOTNUECKHIT YHUBEPCUTET»
@axynemem HHopmayuoHHbix mexHoro2ui
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hamnpagienue nonroroku: 13.03.02 DineKTpOIHEPreTHKa U JICKTPOTEXHUKA

Tpoduis: DaexTpocHabmKeHne
Cemectp 1
YTBEPXIAIO

3aB.1ukiaomM OMJL % ] T.I'.MakyceBa

01.03.2021 r.

JK3aMeHAIHOHHBII GueT Ne 13

Abcomomuno neynpyeuil yoap 08yx uapos.

2. Buympennss snepeus cucmemul. Tennoma u paboma.

Ipumecras nposoOUMOCHb HOYIPOBOOHUKOS.

4, Buibepume 0dun eapuanm omeema
[lap u nonast chepa, UMEIONIME OJMHAKOBBIE MACChI M PAJMYChl, BKATHIBAIOTCSA 0€3 MPOCKAb3bIBaHKs Ha FOPKY. Eciy HauanbHble CKOPOCTH Tell
OJIMHAKOBEI, TO. ..

BAPUAHTBI OTBETOB:
1)  BbIme MOgHAMETCS TIONast cepa ;
2)  oba Tena MOAHUMYTCS HA OJHY U TY K€ BBICOTY;
3)  BbllliE TOJHUMETCS LIap
CocraBuTens: A i E.B. Slkosnea

MMUHHUCTEPCTBO HAYKH U BhIcIIero odpasoBanus Poccuiickoit @eneparyn
HwxHekaMCKH XUMUKO-TEXHOJIOTHYECKUIT MHCTUTYT ((prinai)
(henepanbHOro rocyIapCTBEHHOTO OIOKETHOTO 00Pa30BaATENBHOIO YIPEKICHHS BBICIIETO 00Pa30BaHMUs
«KazaHckuil HallMOHATIBHBIN UCCIEOBATEILCKUNA TEXHOJIOIHYECKUH YHUBEPCUTET»
Darxyremem HHpOpMayuoHHbIX mexHoN02Ull
Luxn ghusuxo—mamemamuyeckux OUCYuniun

Hampasnenne noarorosku: 13.03.02 DneKTpo3HEPreTHKA U 3IEKTPOTEXHUKA
Tpoduis: DaexTpocHabxKeHne

Cemectp_1
YTBEPXIAIO
-
2 W
3as.1uKioM OMJ] % T.I'Makycesa
01.03.2021 r.
DK3aMeHAHOHHBI OuiteT Ne 14
1.  3axon Beemuprozo mazomenus. Ipasumavuonnoe none. Hanpsikennocmp 2pasumayuonnozo nous.
2. Paboma pacwupenus 2asa. Qusuueckuii cMbicl VHUBEPCAILHOU 2A3080U NOCMOSIHHOU.
3. Hocredosamensioe u napamieivtoe coedunerie npogoOHUKOS.
4.,  Buibepume 0dun sapuanm omeema
T
_1 N 2
3 L 2
-7 - 3

B

Ha pucynke nzobpaxen ki Kapuo B koopaunarax (T,S), rae S-sHTponus. AnuadatHoe ckaTue MPOUCXOAMT Ha ITAME ...
BAPUAHTBI OTBETOB:
1)4-1;, 2)3-4; 3)1-2; 4)2-3.

CocraBuTelb: SO E.B. Slkoenesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn pusuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

Ipoduie: DnekrpocHabxeHKe

Cemectp 1
YTBEPXJAIO
3aB.uxom OM/] % " T.IMakycesa
01.03.2021 r.

JK3aMeHAIHOHHBII GueT Ne 15

Penamusucmcekasn mexanuxa.

Cpeonsist Onuna c60600H020 npobeca monexyi. Dhdexmusnblii Juamemp MOIEKYIL.

Tomenyuan snekmpocmamuyeckoeo nois. IKEUNOMeHYUAIbHbLE HnOBEepPXHOCMU..

RN NI

Buibepume odun sapuanm omeema

VoA
M =
1
)
t
Prc. 2
=

MarepuanbHas Touka M IBIKETCS 110 OKPY>KHOCTH CO CKOPOCTBIO ¥ Ha puc. 1 nokasaH rpaduk 3aBHCHMOCTH IIPOEKIIMU CKOPOCTHV; OT BpeMEHU

- —
( T €/IMHUYHBINA BEKTOP IOJIOKUTEIBLHOTO HalpaBieHus, V; — MPOeKLus v Ha 3TO HampasiieHue). [Ipu 3TOM BEKTOp MOJIHOI0 YCKOPeHUsl Ha

pHcC.2 UMEET HalpaBJIEHHE ...

CocTaBuTeJlb: =5 S -7 E.B. SlkosneBa

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparn
HrokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00Pa30BaTEILHOTO YIPEKICHHS BEICIIIET0 00pa30BaHUs
«KazaHnckuii HalMOHAIBHBIA UCCIIEIOBATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxynomem HUnpopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M MJICKTPOTEXHUKA

TIpodmns: DaexTpocHabxkeHne

Cemectp_1
VYTBEPXAIO
3ag.1uKoM OMJ] %" " T.IMakycesa
01.03.2021 r.

IK3aMeHAUMOHHBII Onstet Ne 16
1. Bpawarowuii momenm. Momenm unepyuu. Teopema [llmeiinepa.
2.  Cuecn udeansipix 2azos.
3. Cessb medcdy nomenyuanom u HanpAocenoCbIo DIEKMPOCMAMUecko20 nos.
4.  Bubepume 0dun sapuanm omsema

E -—,\ ":‘_.ZET-.- 1-‘_;-_“-"‘\
-

TIpu pacyeTe MOMEHTOB HHEPLIUH Tella OTHOCUTENEHO OCeH, He MPOXO/ISIINX Yepes3 LIEHTP Mace, HCMoib3ykoT Teopemy Llteiinepa. Ecim och Bparme-

HUsI TOHKOTO KOJIbIIA TIEPEHECTH U3 IIEHTPa Macc Ha paccTosuue 2R (pHC.), TO MOMEHT HHEPLIMK OTHOCUTEIBHO HOBOM OCH YBEIHYHTCS B ...
BAPUAHTbBI OTBETOB:

1) 3 pa3a; 2) 4 pasa; 3) 2 pa3a; 4) 5 pas.

CocTaBuTe/lb: =5 S -7 E.B. SlkosneBa



MuHHCTepCTBO HayKHU M BEICIIEro odpasoBanus Poccuiickoit denepanuu
HmxHekaMCKIi XMMHKO-TEXHOJIOTHIECKHI HHCTUTYT (uitrai)
(henepanbHOro rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHUsI
«Ka3zaHCKHil HAITMOHATBHBIA HCCIE0BATENbCKIN TEXHOMOTHUESCKHN YHUBEPCHTET»

Daxynomem Hnpopmayuonnvix mexnonoutl
Lukn ¢usuxo—mamemamuyeckux OuCyunIuH

Hamnpagienue nonroroku: 13.03.02 DineKTpOIHEPreTHKa U JICKTPOTEXHUKA

Tpoduis: DaexTpocHabmKeHne

Cemectp 1
YTBEPXIAIO
3aB.1ukiaomM OMJ[ %" ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIHOHHBII GuieT Ne 17
1. Onpeoenenue momenmos unepyuu men.
2.  Vpasnenus cocmosnus. Honamue udeanviozo 2aza. Lazosvie 3axonol.
3. Tepmoonexmponnas smuccus. Paboma ebixoda s1ekmpond.
4, Buibepume 0dun eapuarnm omeema
A
4_ __________
]
I
2+ = [
n |
|
: ——f—
0 1 2 3 XM

Ha pucyHke noka3saH BeKTOp CHIIBL, ASHCTBYIOLIEH Ha yacTuly. Pabota, coBeplieHHast 3TOM CHUIION NPH NEPEMEIICHUH YaCTHLbI B TOYKY C KOOP AU~
Hatamu (4; 3), paBHa...

BAPHAHTBI OTBETOB:
1)20 ok,  2)15 ok 3)25 Tk 4) 12 [k

CocraBuTens: oy E.B. Slkosnesa

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HwxHekaMCKui XUMUKO-TEXHOIOTHYECKUI MHCTUTYT ((umnai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOIO YUPEXKICHHS BBICIIET0 00Pa30BaHUS
«KazaHckuii HalMOHAIIBHBIA UCCIIEIOBATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

@akynemem Hnghopmayuonnsix mexnonozuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M MJICKTPOTEXHUKA

Tpoduis: DaekTpocHabKeHne

Cemectp_1
YTBEPX/IAIO
3aB.1iukiiom M/ %" ] T.I'Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBII GuieT Ne 18
1.  Vpasuenue ounamuxu spawamenviozo dsuoenus meepdozo mena.
2.  Ocnosioe ypasnenue MKT.
3. Ocnosvi sonnoii meopuu nposodumocmu meepdvix men
4.  Bubepume 0dun sapuanm omsema

M

—_—
Toukxa M nBM>KeTCsl IO CIMPAIH B HANpaBJICHUH, YKa3aHHOM cTpenkoi. HopmanbHOe yckopeHue 1o BennyuHe He udmeHsiercs. I1pu sTom Bennunna
CKOPOCTH ...
BAPUAHTBI OTBETOB:
1) He u3mensiercs;
2) yMeHbIIIaeTcs;
3) yBenmuuBaercst.

CocTaBuTelib: = PR ¥ & E.B. SIkosnesa



MHuHHCTepCTBO HayKHU U BEICIIEro oOpazoBanust Poccutickoit denepanun
HmxHekaMCKIi XMMHKO-TEXHOJIOTHIECKHI HHCTUTYT (uitrai)
(henepanbHOTrO roCyapCTBEHHOIO OI0KETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30oBaHMs
«Ka3zaHckuii HallMOHATIBHBIN UCCIIEIOBATENbCKUI TEXHOIOTHUECKUI YHUBEPCUTET»
Daxynomem Hnpopmayuonnvix mexnonoutl
Lukn ¢usuxo—mamemamuyeckux OuCyunIuH
Hamnpagienue moaroroku: 13.03.02 DineKTpOIHEPreTHKa U ICKTPOTEXHUKA

Tpoduis: DaexTpocHabmKeHne

Cemectp 1
YTBEPXJAIO
-
o N
3ag.1uKioM OMJ] % T.I'Makycesa
01.03.2021 r.
IK3aMeHaUMOHHBII Onier Ne 19
1. Kunemuueckan snepeus spawenus mena.
2.  Maxpockonuueckue napamempe.
3. Hone dsyx beckoneunbix napamiensupix pasHoUMEHHO 3APANCEHHLIX NIOCKOCEL,
4,  Bubepume 0oun sapuanm omeema
T
2
1
3
Iporuecc u3obpaskeHHbIil Ha pucyHKe B kKoopauHatax (T,S), roe S — sHTpomus, sBiseTcs ...
BAPUAHTBI OTBETOB:
1) u300apHBIM CKATHEM;
2)130XOPHBIM OXJIAXK/ICHUEM;
3) M30TEpPMUYECKUM CIKATHEM;
4) ajgrabaTHBIM PACLIMPEHUEM.
CocTaBuTeb: a7 E.B. SIkosnega
MuHICTEpCTBO HAyKH U BBICIIEro obpaszoBanus Poccniickoit deneparn
HrokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(henepanbHOTro rocyAapCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«Ka3zaHckuil HaIMOHAIEHEIH HCCIIEIOBATEbCKIN TEXHOJIOTHIECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Lukn ¢usuxo—mamemamuyeckux OUCyuniuH
Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M MJICKTPOTEXHUKA
TIpodmns: DaexTpocHabxkeHHe
Cemectp_1
YTBEPXJIAIO
-
3ag.1uKoM OMJ] %" " T.IMakycesa
01.03.2021 r.

JK3aMeHAIHOHHBII GuieT Ne 20

3axon coxpanenusi MOMEHmMa UMnYibcd.

Ocnognvie nonooicenus MKT.

Honynposoonuku. Cobcmeennas npoeooUMocnib NOAYNPOBOOHUKOS.

BWN R

Buvibepume 0dun sapuanm omsema

f(via

'EEP v
— =

dv
Ha pucynke mnpeactaBieH rpaduk (YHKIMH pacHpeleleHUs MOJEKYJ HJIealbHOro Tra3a MO CKOpocTsM (pacmpeneneHue MakcBeiia), rie

f (V) = ﬂ
Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3aK/IIOUCHBI B HHTEpBaje CKOPOCTeil OT v 10 v+dv B pacuere Ha eAUHUITY 3TOro HHTepBana. s
9TOH (yHKIMH BEPHBIM YTBEP)KACHUEM SIBIISIETCS IIPH BO3PACTAHUH TEMIEPATYPBL: ...
BAPUAHTBI OTBETOB:
1) MakCHMyM KpHBOI CMECTHTCS BIPABO, B CTOPOHY OOJIBIIMX CKOPOCTEi;
2) oL (b MoJ| KPUBOH YBEIMYHTCST;
3) MakCUMyM KPHBOM CMECTHTCS BICBO, B CTOPOHY MEHBIIHX CKOPOCTEH.

A ————

CocTaBuTeNb: A 7 E.B. SIkosnega



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTrO rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YYPEKICHHS BBICIIETO 00pa30BaHHs
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
Ipoduie: DnekrpocHabxeHre

Cemectp 1
YTBEPXJAIO
-
2 W
3ag.1uKioM OMJ] % T.I'Makycesa
01.03.2021 r.
IK3aMeHaUMOHHBII Oniter Ne 21
1.  Venosus pasnosecus meepdozo mena. Budwi pasnosecus.
2.  Ocnosivie nonoarcerus MKT.
3. Duexmpocmamuueckoe none pastomeptio sapsicennoii chepueckoii nosepxocmL
4.  Buibepume odun sapuanm omsema
— a12
MoOMEHT UMITyJIbCa TeJla OTHOCHTENHHO HETIOIBIDKHON OCH U3MEHSIETCSI TI0 3aKOHY . Vkaxute rpaduk, MPpaBHILHO OTPAXKAIONINI 3aBUCH-
MOCTb OT BPEMEHHU BEIHYMHBI MOMEHTA CUJI, ACHCTBYIOIIHX Ha TEJO.
BAPUAHTBI OTBETOB:
f——
t 1 1 1
1) ;2) 7 3) 7 4)
CocTaBuTeNb: A>T E.B. SIkosnega
MMUHHUCTEPCTBO HAYKH U BhIcIIero odpasoBanus Poccuiickoit @eneparyu
HikHeKaMCKHiT XUMHKO-TEXHOJIOTHIECKHIA HHCTUTYT ((prTHar)
(henepanbHOro rocyIapCTBEHHOTO OIOKETHOrO 00pa30BaTENBLHOIO YIPEKICHHS BBICILIETO 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Luxn ghusuxo—mamemamuyeckux OUCYuniun
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPreTHKA M HICKTPOTEXHUKA
TIpodmns: DaexTpocHabxkeHne
Cemectp_1
YTBEPX/IAIO
-
3ag.1uKoM OMJ] %" " T.IMakycesa
01.03.2021 r.
JK3aMeHAIHOHHBI GuieT Ne 22
1. Tupmonuueckue xone6amenvivie dsusicenus.
2. Cuecn udeansipix 2azo6.
3. Koumaxm saexmponiozo u 0bipouo2o nosynposooHuKos.
4.  Buibepume 0oun sapuanm omsema
vi
1
..._T]‘.-., V
1
o
0 X
- o m,
V'; n1'{ PO
Vs

Cucrema COCTOUT U3 TPEX IIAPOB C MaccaMu my=1 Kr, my=2KT, M 3=3 KI', KOTOpbIE JBUI'AIOTCS TAK, KAK IOKA3aHO Ha PUCYHKE

Ecnu ckopoctr miapoB paBHbI vI=3M/c, v2=2m/c, v3=1Mm/c, TO BEKTOp CKOPOCTH HEHTPA MACC STOH CHCTEMBI HAIPaBJICH. ..
BAPUAHTBI OTBETOB:

1) Bmoxs ocu -OY;;

2) Baons ocu +OX

3)Bmomns ocu OX.

CocTaBuTe/lb: 7 E.B. Slkosnesa



MHuHHCTEpCTBO HAyKH U BbIcLIero oopasosanus Poccuiickoit deneparn
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCKunii HaIMOHANIBHBIN UCCIIEOBATENBCKHIT TEXHOIOTNUECKHIT YHUBEPCUTET»
@axynemem HHopmayuoHHbix mexHoro2ui
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

TIpoduib: DnekTpocHabXKeHue

Cemectp 1
VTBEPXKJIAIO

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.
JK3aMeHAIHOHHBII GueT Ne 23

CKopocnib u yCKOpeHus npu 2apMOHUYECKUX KONeOAHUSAX.

Luxn Kapno. Tepmoounamuieckas wKkaia memMnepamyp.

3akon Kynoua. EQuruybl usmepenus 3apsoa.

B WM R

Buibepume odun eapuarnm omeema

IIpu pacyere MOMEHTOB MHEPLIMH TEJIAa OTHOCHTENILHO OCEH, HE MPOXOAAIIMX Yepes LEHTP Mace, UCnoib3ytoT Teopemy Llteiinepa. Eciu och Bparie-

HUSI TOHKOTO KOJIbIIa IEPEHECTH U3 [IeHTpa Macc Ha paccTosiHue 2R (puc.), TO MOMEHT HHEPIIMY OTHOCUTEIHHO HOBOU OCH YBEIHYUTCS B ...
BAPHUAHTBI OTBETOB:

1) B 4 pasa; 2) B 3 pasa; 3) 5 pa3a; 4) 2 pas.

CocTaBuTe/ib: 7 E.B. Slkosnesa

MuHHCTEpCTBO HAyKH U BBICIIEro odpaszoBanus Poccniickoit deneparymn
HwxHekaMCKui XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((unai)
(henepanbHOro rocyAapCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckHit HallMOHAIBHBIN MCCIIEIOBATENBCKHI TEXHOIOTHUECKUI YHUBEPCUTET
Dakynemem Hnghopmayuonnsix mexnonozui
Luxn usuxo—-mamemamuyeckux OUCYUnIUH

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M JJICKTPOTEXHUKA
Tpoduis: DaexTpocHabKeHne

Cemectp 1
YTBEPXJIAIO
3aB.1ukiaom GMJ] %” T .Makycea
01.03.2021 r.
JK3aMeHAIMOHHBI GuieT Ne 24
1. pvorcunnviii masmuur.
2.  Vpasnenus cocmosnus. Ionsmue udearvtiozo 2asa. I'asosvie saxombl.
3. Onexmpuyeckuu mox. Cuia u nIomHocms moxa.
4.  Bubepume 0dun sapuanm omsema

Cpem—mﬂ KHUHETUYCCKas SHEPTUA MOJIEKYI ra3a Ipu TeMIiepaType T 3aBUCHT OT UX CTPYKTYPBI, 4YTO CBA3aHO C BO3MOXHOCTBIO PA3JIMYHBIX BUIOB
JBM)XCHHASA aTOMOB B MOJICKYJIC. HpI/I YCIIOBHUH, YTO UMEIOT MECTO TOJIBKO IMOCTYIATECIIbHOC U BPAIIATCIIbHOC ABMKCHUEC, CPEOHAA SHEPIUA MOJICKYIT

azora (N2) paBHa...
BAPHUAHTBI OTBETOB:

3 _. 1 _. 5 _. 7
D 2T 2) 21T 3) 2T 4) LT
2kT 2kT 2kT sz

CocTaBuTeb: et E.B. SIkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCKunii HaIMOHANIBHBIN UCCIIEOBATENBCKHIT TEXHOIOTNUECKHIT YHUBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn pusuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

TIpoduib: DnekTpocHabXKeHue

Cemectp 1

—

YTBEPXJAIO

3aB.1ukiaomM OMJL % ] T.I'.MakyceBa

IK3aMeHaUHOHHBII Onitet Ne 25

Dusuueckull u Mamemamuyeckuil MasmHuKy.

Peanvuvie 2aszvl. Ypasnenue Ban-dep-Baansca.

9ﬂer<mpocmamullecr<oe noJjie u €20 HanpANCeHHoCcnb. Cunogule aunuu.

BwN R

Boibepume 0dun eapuanm omeema

IIponecc n3o6paskeHHbII Ha pucyHKe B koopauHaTax (T,S), roe S — sHTpomus, sBisercs ...
BAPUAHTBI OTBETOB:

1) annabaTHBIM CHKATHEM

2)130XOpHBIM HarpeBaHHEM;

3) u300apHBIM PaCIIUPEHHEM;

4) H30TepPMHUYECKUM PACLIUPEHHEM.

CocTaBuTeb: R i E.B. SIkosnea

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparin
HwxHekaMCK1i XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOIO YUPEXKICHHS BBICIIET0 00Pa30BaHUS
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUI YHUBEPCUTET
Daxynomem Unpopmayuonnwix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPrETHKA M MJIEKTPOTEXHUKA

Tpoduis: DaekTpocHabKeHne
Cemectp 1

—

01.03.2021 r.

YTBEPXKIAIO

3aB.1ukiaom GMJL %” " Tr .Makycea

JK3aMeHAIHOHHBII GuieT Ne 26

DHepeust 2apMOHUYECKUX KOeOanuil.

BHVmDEHH/‘lﬂ Hepeus peaibhoco 2asa.

Cmononﬂue CUJIbL. 3/'Z€KmUO()6‘MJICVmaﬂ CUIa U Hanpsoacernue.

BWN R

Buvibepume odun sapuanm omsema

1 2 3 ¥

Ha (P,V)-auarpamme nzo0paxen nukianyeckuii npouecc. Ha ygactkax DA-AB Temneparypa. ..
BAPUAHTBI OTBETOB:

1) noBsImaercs;

2) Ha DA — noBsimaercs, Ha AB - nonmxaercs;

3) noumxaercs;

4) na DA — monumxaercs, Ha AB - moBbIIIaeTcs.

CocraBuTenb o A E.B. Slkoenesa

01.03.2021 r.



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTrO rocy1apCTBEHHOIO OI0KETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHMs
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH
Hanpasnenue noarorosku: 13.03.02 DyeKTpOIHEPreTUKA U IEKTPOTEXHUKA

TIpoduib: DnekTpocHabXKeHue
Cemectp 1

YTBEPXKXIAIO

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.

IK3aMeHaUHOHHBII Onitet Ne 27

3amyxarowue konebanus.

HDLW@H@HMC nepeoco 3aKoHa mepMOl)quLMuKM K M3O6LIUM1£€CK0MV U U30mepmudecKomy npoyeccy. Aouabamuueckuil npoyecc.

Homelmuaﬂ INEKMPOCmMamu4ecKozo nojiai. 9K6un0m€H_L!Ma,’lebl€ NOBEPXHOCMU.

BwN R

Boibepume 0dun eapuanm omeema

Lt
v
! £
mg

DuzryecKkuii MasSTHHK COBEpIIAeT KoJIeOaHHs BOKPYT OCH, poxo e yepes 1.0 nepreHanKyIsIpHO IIOCKOCTH PHCYHKA. [IJIs TaHHOTO ITOJI0KEHHS
MasiTHUKa MOMEHT CHJIbI TSDKECTH HAIIPaBIIEH ...

BAPHUAHTbBI OTBETOB:

1) ot Hac nepHEeHINKYISAPHO IIIOCKOCTH PHUCYHKA;

2) BBEpX B IUIOCKOCTH PHCYHKa;

3) BHH3 B [JIOCKOCTH PUCYHKA ;

4) K HaM NEPIEHMKY/ISIPHO [IIOCKOCTH PUCYHKA.

CocTaBuTeb: Y E.B. SIkosnea

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HokaexaMcknii XHMHKO-TEXHOJIOTHYECKHI HHCTUTYT ((rtiai)
(henepanbHOro rocyAapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHHs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Luxn usuxo—-mamemamuyeckux OUCYUnIUH
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPrETHKA M AIEKTPOTEXHUKA

TIpodmns: DaexTpocHabxkeHne
Cemectp_1
YTBEPXJIAIO

3aB.1ukioM OM/] %’ " T.IMakycesa

01.03.2021 r.

IK3aMeHAUMOHHBII Onstet Ne 28

BblHVDIC()EHHble xonebanus. Pezonanc.

He;zsz;zz? 3AKOH mel?/\'tt)()ul-[lljl/tuk'u U e20 npuUMeHeHue K U30Xopu4eckKomy npoyeccy.

Bu1800 3axona Oma 6 pamkax Kiaccuyeckou meopuu.

B wN R

Bulbepume odun eapuanm omeema

IIpu pacueTe MOMEHTOB HHEPIIMHU TeTa OTHOCUTEIBHO OCEH, He MPOXOASIIHX Yepe3 IEHTP Macc, UCHoNb3yloT Teopemy Llteitnepa. Eciu ock Bpame-

HHSL TOHKOTO KOJIbIIa IEPEHECTH U3 IeHTpa Macc Ha paccTosHue 2R (puc.), TO MOMEHT HHEPIIMU OTHOCUTEIBHO HOBOM OCH YBEIUIHUTCS B ...
BAPUAHTBI OTBETOB:

1) 8 4 pasa; 2) B 3 paza; 3) 5 pa3a; 4) 2 pas.

CocraBuTelb: Aayar>"7 E.B. Skosnesa



MuHHCTEPCTBO HAYKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepaibHOrO rOCyAapPCTBEHHOTO OIO/IKETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3zaHCcKkuil HalMOHAJIbHBIN UCCIIEIOBATEbCKUN TEXHOJIOTUUECKUN YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocutl
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku: 13.03.02 DJieKTpOIHEPreTUKA U 3IEKTPOTEXHUKA
[Tpoduns: DaexTpocHabk)eHUE

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha 3Kk3ameHe (1 cemecTtp)

MakcumanbHOE KOJITU4eCcTBO 0asioB 3a sk3ameH 40:

10 GanyoB 3a MEpBBIiA BOIIPOC,

10 GansoB 3a BTOpPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 GamoB 3a 4YeTBEPTHIM BOMPOC, MPEJCTABICHHBIN B BUE PACUETHOIO 3a]1a-

HUSL.
MUHUMAIBHOE KOJIMYECTBO 0AJIOB 34 dK3aMeH 24.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca U 1 pacuetHoe 3amanue. [lpu
PELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbiBaTh 00s3a-
TEJBHO.

3a OTBET Ha gonpoc BuICTaBIACTCS CTYeHTY9 < R< 10 6annoe, ecinv CTyJICHT:

- TIOKa3aJl TIIyOOKHE U BCECTOPOHHME 3HAHMS MO BOIMPOCY OMUJieTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITENILHO, JIOTHYECKH CTPOMHO U MOCJEA0BATENLHO M3JIaraeT y4yeo-
HbI Marepuan, AEMOHCTPUPYS YMEHUE aHaIM3UPOBATh pa3IUYHbIE HAy4YHbIE
B3IJIS/IbI, QpTYMEHTHPOBAHHO OTCTauBaTh COOCTBeHHYIO no3unuio (1,2 < R< 1,4);

- TBOPYECKU CBA3BIBAET TEOPETUUECKUE MOJIOKEHUA C npakTukon (1,2 < R<
1,4);

- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BbIcTaBisieTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MIOKa3bIBAET TBEP/bIC U JOCTATOYHO IOJIHbIE 3HAHUS MO BOMPOCY Oumiiera B
COOTBETCTBHUH C y4eOHOIN MPOrpaMMOi, YBEPEHHO OPUEHTUPYETCS B OCHOBHOM JTUTE-
patype, 3HaeT TpeboBaHus K GuznueckuM 3akoHam (5,0 < R< 5,4);

- CaMOCTOSATENIbHO U TOCJIEIOBATEIbHO M3JaraeT yuyeOHbI Marepuani, mpe-
IPUHUMAET MOMBITKYA aHAIM3UPOBATh PA3NUYHBIE HAYyUHbIE B3IVIAbI U 0OOCHOBAThH

COOCTBEHHYIO IMO3UIIMIO, IPYU ATOM JIONyCKaeT He3HaunuTelbHble omuoku (1,0 < R<
1,2);



- YMEET CBS3bIBATh TCOPETUUYCCKHE MOJIOKEHUS C MPAKTUUYCCKON JIEATEIIbHO-
ctbio (1,0 <R<1,2);
- oTIIM9aeTcs pa3Butoi peusto (1,0 < R<1,2).

3a OTBET Ha 6onPoc BHICTABISETCS CTYACHTY 6 < R< 8 6an106, ecnu CTyIeHT:

- IOKa3bIBACT TBEP/IbIC 3HAHUS TI0 BOIIPOCY OMIIeTa B COOTBETCTBUH C YICOHOM
MIPOTPAMMOM, OPUEHTUPYETCSI JTUIIh B HEKOTOPBIX JINTEPATYPHBIX HICTOYHHUKAX, 3HAET
OTJCNIbHBIC TpeOoBaHus K huzmueckuM 3akoHaM (3,0 < R< 4,0);

- y4eOHBII MaTepra u3jaraeT penpoayKTUBHO, TOIMyCKasi HEKOTOPBIE OIIHOKA
(0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3TJISIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuto mpenogasarens (0,75 < R<
1,0);

- C TPYJIOM YMEET YCTAaHOBUTH CBSI3b TEOPETHUUECKUX MOJOKEHUHN C MPAKTUKON
(0,75 <R< 1,0);

- peub He BCer/ia JIOTHYHa | rocieaoparenbHa (0,75 < R< 1,0).

3a OTBET Ha 6onpoc BHICTaBIsETCS CTyAeHTY R< 66a1106, ecnu cTyneHT:

- IGMOHCTPHUPYET HE3HAHHE OCHOBHBIX MOJIOKEHHI Bompoca ounera (R< 3);

- HE OPUCHTHPYETCS B OCHOBHBIX JTUTEPATYpPHBIX HcToUHHKaX (R< 0,75);

- HE 3HaeT TpeOOBaHMUH K COOTBETCTBYIONMUM (hrznueckum 3akoHam (R< 0,75);

- HE B COCTOSIHMH JIaTh CAMOCTOSITEIIbHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
cTBeHHYy0 mo3uiuio (R< 0,75);

- HE yMEET yCTaHABIMBATh CBSI3b TEOPETUUECKUX MOJIOKEHUHN ¢ MpakTUKoH (R<
0,75);

- peub crabo pa3BuTa U MasoBbipasuTenbHa (R< 0,75).



MmuHHCTepCTBO HayKHU M BEICIIEro obdpasoBanus Poccuiickoit denepanun
HwuxHekaMCKii XUMUKO-TEXHOJIOTHYECKUIT MHCTUTYT ((prmnnai)
(henepanbHOro rocy1apCTBEHHOTO OIOPKETHOIO 00pa30BaTEIbHOIO YIPEKICHHS BBICIIET0 00pa30BaHuUsI
«Ka3zaHckuii HallMOHATIBHBIM UCCIIEIOBATENbCKUI TEXHOIOTHUECKUIT YHUBEPCUTET»

Darxyremem HHpopmayuoHHbix mexHoso2uil
Luxn ghusuxo—mamemamuyeckux OUCYuniun

Hamnpagienue nonroroku: 13.03.02 DineKTpOIHEPreTHKa U JICKTPOTEXHUKA

TIpoduib: DiekTpocHabkKeHUE

Cemectp 2

YTBEPXJAIO

3aB.uxom GM/] % " T.IMakycesa

01.03.2021 r.
JK3aMeHaUHOHHBII Onter Ne 1

Maenumnoe none. Macnumuas unoykyus. 3axon Avnepa.
Coepementbie npedcmasienus 0 ceeme.

Tennosoe uznyuenue. 3axon Kupxeogha.

. Buibepume 0dun eapuanm omeema

Peakitust pacraia mpoToHA MO CXeMe p—oe tv+v

HEBO3MOJXKHA. JTO SIBILSIETCS CIICACTBHEM HEBBIMOJTHECHHS 3aKOHA COXPAHECHHUS. . .
a) JISITOHHOTO 3apsia

0) JIEKTPUYECKOro 3apsiaa

B) CIIMHOBOT'O MOMEHTA HMITYJIbCA

>N

CocraBuTens: ( i E.B. Slkosnea

MMUHHUCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparyu
HroxaexaMckuii XHMHKO-TEXHOJIOTHYECKHI HHCTUTYT ((ritrai)
(heneparbHOro rocy1apCTBEHHOTO OI0PKETHOIO 00pPa30BaTEILHOIO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHAJILHBINA MCCIIEIOBATENILCKHI TEXHOIOTHYECKUI YHUBEPCUTET

Darxyremem HHGOpMayuoHHbIX MexHON02Ull
Luxn gpusuxo—mamemamuueckux OUCYuniun

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M JJIEKTPOTEXHUKA

TIpodmns: DaekTpocHabKeHHE

Cemectp 2

YTBEPXKAIO

3aB.1ukioM OM/J] %” " T.IMakycesa

01.03.2021 r.

IK3aMeHAUMOHHBII Onster Ne 2

Honynposoonuxu. Cobcmeennas u npumechas npo8oOUMOCHLb.

. OcHogHule 3aKombl ZGO.MEWlDulteCKOl; ONnMmMuKu.

3axonwl U3Y4eHus abconiomio uepHoco menda.

AwNpR

. Bwibepume ooun sapuanm omeema

DIIeKTPOH JIOKAIM30BaH B POCTPAHCTBE B mpeienax A X = 1 MkM. YuuTbiBas, uto noctosuHas [Tnanka h = 1,05¢10 *4ITxec, a Macca
sektpona M = 9,110 kr, HeonpeeneHHOCTE CKOPOCTH A U, (B M/C) COCTABIISET HE MEHEE. ..

a) 115
6) 0,115
B) 8,7

CocTaBuTelib: ( e E.B. SIkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTro rocy1apCTBEHHOIO OI0JKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS BBICIIET0 00pa30BaHHsA
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH
Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JICKTPOTEXHUKA
TIpoduib: DiekTpocHabXKeHUEe
Cemectp 2
YTBEPXJAIO
-

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.
JK3aMeHAIMOHHBII Guer Ne 3

Tpancghopmamop. 3H§p2uﬂ MACHUMHO20 NOJA.

Buvi600 3axona npenomnenus ceema.

Domosnexmpuyeckuil dpgexm.

AwWN R

Boibepume odun eapuanm omeema

n=5

Ha pucynke u300paxeHbl cTallmOHapHble OpOMTHI aTOMa BOAOPOAA COIIacHO Mojenu bopa, a Takke yCIOBHO H300pa)eHb! ePeXoibl JIEKTPOHA C
OJIHOHM CTallMOHAPHOW OPOMTHI HA APYTYIO, COIPOBOXKIAIOIINECS H3TydeHHEeM KBaHTA YHEPTHH. B ynbTpaduoneroBoii 001acTy criekTpa 3TH mepe-
X0Abl JarT cepuro Jlaiimana, B BuauMoit — ceputo banbmepa, B uHppakpacHoi — cepuro [Tamena. HanGounbieil yacTore KkBaHTta B cepun JlaiimaHna
COOTBETCTBYET MEPEXOI. . .

BAPWUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5->n=1;
3)yn=3->n=2; 4)n=4—->n=3.
CocTaBuTelb: : Arorsr e E.B. SlkoBnea

MuHHCTEpCTBO HAyKH U BBICIIEro oopaszoBanus Poccniickoit deneparyn
HwxHekaMCKui XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(henepanbHOro roCyAapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS BBICIIET0 00pa3oBaHHs
«KazaHckHit HallMOHAJIBHBIN MCCIIEIOBATENbCKHI TEXHOIOTHUECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Luxn usuxo—-mamemamuyeckux OUCYUnIUH
Hanpasnenne moarorosku: 13.03.02 DieKTpo3HepreTHKa u SIeKTPOTEXHUKA

TIpodmns: DaexTpocHabKeHHEe

Cemectp 2
VYTBEPXJIAIO
3ag.1uKoM OMJ] %” " T.IMakycesa
01.03.2021 r.
DK3aMeHAMOHHDIH Onjter Ne 4
1. Jua- u napanaenemuru. @eppomacnemuru u ux ceoticmea.
2. Tonkue aunswl. [locmpoenue u300pasicenus nNpeOMemos ¢ NOMOUbIO IUH3.
3. Dopmyna Jinwmetina 05 eHewne2o pomospghexma. Macca u umnynoc pomona.
4, Buvibepume odun sapuanm omsema

Ha pucyHke noka3aHbl HarpaBJeHHs Hagaromniero gorona (y), paccessHHOro potoHa () M aNeKTpoHa otauH (e). Yron paccesaust 90°, HanpaBlieHHE
=]

=30 /
JIBYDKEHUS 3JIEKTPOHA OTJIaYH COCTABIAET C HANPaBICHUEM MaJaroIero (JOToHa yroi P . Ecnim umnynec paccestuHoro gorona P . TO UM-

IyJIbC 2IEKTPOHA OTAAYH PABEH. ..

BAPUAHTBI OTBETOB:
V3P, 22/3P,: 2P 4 P

CocraBuTelb: Arrarr T E.B. Slkosnea



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTro rocy1apCTBEHHOIO OI0JKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS BBICIIET0 00pa30BaHHsA
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH
Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JICKTPOTEXHUKA
TIpoduib: DiekTpocHabXKeHUEe
Cemectp 2
YTBEPXJAIO
-

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.
IK3aMeHANMOHHBII OueT Ne 5

3akon buo-Casapa-Jlaniacca.

Ocnognble homomempuiecKue 6eIutuHblL.

Csemosoe dasnenue. dpghexm Komnmona.

BwN e

. Buibepume odun eapuarnm omeema
BeposaTHOCTh 0OHAPYKHUTH DIIEKTPOH Ha y4acTKe (a,b) OJHOMEPHOTO MOTEHIIHAIBHOTO SMUKA ¢ GECKOHEYHO BHICOKMMH CTEHKAMH BBIUUCISIETCS [0

\/

]

(hopmyne a ,TIe — IJIOTHOCTh BEPOSATHOCTH, ONpeaeIsieMast LlJ -pyskuueit. Ecin LlJ -(pyHKIHMS BMeeT BUJI, yKa3aHHBII HA PUCYHKE,
3
—Lax<Ll ]

TO BEPOSTHOCTh OOHAPYKUTh 3JIEKTPOH Ha Y4acTKe paBHa...

BAPUAHTBI OTBETOB:

1) 9; 2 3; 3)

E; 4)
8 8 2

N

CocTaBuTeb: I E.B. SIkosnega

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit ®eneparn
HwxHekaMCKuii XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00Pa30BaTEILHOIO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHUECKUN YHUBEPCUTETY
@akynemem Hnghopmayuonnsix mexnonozui
Lukn ¢pusuxo—mamemamuueckux OUCYUnIuH
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPreTHKA U MJIEKTPOTEXHUKA
Tpoduis: DaekTpocHaGKEHHE
Cemectp 2
YTBEPXJAIO
-

3aB.uukaom OMJ] %” ] T.I.MakyceBa

01.03.2021 r.
JK3aMeHAHOHHBII OuiteT Ne6

Heticmsue maenumnozo nons na mok. Cuna Amnepa. 3axon Amnepa.

KOZ@DEHmHOCmb U MOHOXPOMOMUYHOCHIb C8ENOBBLLX BOJIH. Hﬁmepd)epeﬂ_mm ceema.

Mooenvb amoma Peszepgopoda. Ilocmynamet bopa.

BwN e

Bulbepume odun eapuanm omeema

Ha PUCYHKE nokasana opuenmayusi 6eKmopoe HanpANCeHHOCMU 31eKmMpudecKoco (E ) U MACHUMHO20 (H ) nozetii 6 INIeKmpomacHum-
Hotl gonHe. Bexmop HJIOMHOCMU NOMOKA IHepcUU INEKMPOMASHUMHO20 NOJISL OPUEHMUPOBAH 6 HANPABIEeHUU ...

Bapuantsl otBeroB: 1) 1; 2) 2; 3)3; 4) 4.

,/

CocTaBuTe/1b: Aoy E.B. SIkosneBa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
HmxaekaMCKui XMMHKO- TeXHOIOTHYECKUH HHCTUTYT ((uiman)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

TIpoduib: DiekTpocHabXKeHUEe

Cemectp 2
VTBEPXKJIAIO

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.
JK3aMeHaUMOHHBII Oniter Ne 7

Cuna Jlopenya.
Memooul nabaodenus unmepdeperyuu ceema.

Teopus cmpoerus amoma 6000poda no Bopy. /lugparyus muxpouacmuy. Boansi de Bpotins.

BwN e

Buibepume 0dun eapuarnm omeema.
Ecnu 3auepHeHHYIO IUIACTHHKY, HA KOTOPYIO MAJIaeT CBET, 3aMEHUTh Ha 3ePKabHYIO TOU JKe TUIONIA/IHN, TO CBETOBOE JaBJICHHE. ..

BAPHUAHTBI OTBETOB:
1)  ocraHercs HEM3MEHHBIM;
2)  ymeHbluTCs B 2 pasa;
3)  yBemuuurcs B 2 pasa.
CocraBuTens: ( o ¥ & E.B. flkosnesa

MuHHCTEpCTBO HayKH M BEICIIEro oOpazoBanust Poccuiickoit denepanun
HrokaexaMckuii XHMHKO-TEXHOJIOTHYECKHI HHCTUTYT ((ritiai)
(henepanbHOro rocy1apCTBEHHOI0 OI0KETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«Ka3zaHckuil HaIMOHAIEHEIH HCCIIEIOBATEbCKUI TEXHOJIOTHIECKUI YHUBEPCUTET
Darxyremem HHpOpMayuoHHbIX mexHoN02Ull
Lukn ¢usuxo—mamemamuyeckux OUCyuniuH

Hanpasnenue noaroroku: 13.03.02 DieKTPOIHEPreTHKA M JJICKTPOTEXHUKA
TIpoduib: DieKTpocHaOKEeHHUE

Cemectp 2
YTBEPX/IAIO
-
3ag.1uKoM OMJ] %” " T.IMakycesa
01.03.2021 r.
JK3amMeHAMOHHBIH OniteT Ne 8
1. Teopema I'avcca ons maznumnozo noms.
2. Humepdepenyus ceema 6 monxux nienxax.
3. Coomnowenue neonpedenennocmei I etizenoepea.
4.  Bwbepume odun sapuanm omeema. MMerotest 4 PELIEeTKH ¢ Pa3INIHBIMH IIOCTOSTHHEIME d, OCBeI[aeMble OJHAM H TeM K€ MOHOXPOMa-

THYECKHM U3IIy4eHHEM Pa3InyHON HHTEHCUBHOCTH. Kakoil pHCYHOK MILTIOCTPHpYeT MOI0XKEeHHE INIABHBIX MAKCUMYMOB, CO3/1aBae€MBIX

I(pPAKIMOHHON PELIETKOM ¢ HAMMEHbIIEH MOCTOIHHOI pemeTku? () — UHTEHCUBHOCTH CBETA, q:l - yroi aubpakiun).

BAPUAHTBI OTBETOB:
1 I

1); 04 03 02 00 0 01 02 03 04 o 9) 04 03 2 01 0 o1 02 03 0 megy 04 0 03 01 O] w1 B3 03 0p e
;

CocTaBuTelib: N E.B. SIkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn pusuxo—mamemamuyeckux OUCyunIuH
Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
Ipoduie: DaekrpocHabxeHKEe
Cemectp 2
YTBEPXJAIO
-

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.
JK3aMeHAIMOHHBII Guter Ne 9

AHenenue snexmpomaznumuou undykyuu. 3akon @apades — Makceenna

Ipumenenue unmepghepenyuu.

Bonnosas @pyHkyus u ee cmamucmuueckuti CMblcIl.

BwN e

Buibepume 0oun eapuanm omeema. Ha pucynxe npedcmasnena 3a6ucumocms MAzHUNMHO20 NOMOKA, NPOHU3bIBAIOUE20 HEKOMOpPbIll 3a-
MKHYmMbITL KOHmYp, om epementt. DAC unoykyuu ne B03HUKACH HA UHMEPBATIE....

>
@
-}
m

CocTaBuTeb: I E.B. SIkosnega

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparn
HokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(henepanbHOro rocyapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUN YHUBEPCUTET

Daxynomem HUnpopmayuonnvix mexnonouil
Luxn usuxo—-mamemamuyeckux OUCYUnIUH

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M MJICKTPOTEXHUKA

TIpodmns: DaexTpocHabKeHHEe

Cemectp 2
YTBEPX/IAIO
3aB.1ukioM OM/J] %" " T.IMakycesa
01.03.2021 r.
JK3aMeHAIMOHHBII GuieT Ne 10
1.  Hnoykmusnocme. Camoundykyus. Bsaumnas unoykyus.
2. [udpaxyus ceema. Ipunyun ovicenca-Ppenens.
3. VYpasnenue Ilpeduneepa.
4.  Bubepume odun sapuarm omsema
1‘?‘.“ 6000 K
1
|
|
|
|
|
|
I »
500 A, HM

Ha pucyHke nokasana KpuBasi 3aBUCHMOCTH CIIEKTPAJILHON INIOTHOCTH SHEPTeTHYECKON CBETUMOCTH a0COIFOTHO YEPHOT'O TeJa OT JAJIMHbI BOJIHBI IPH
T=6000K. Eciit TeMnepartypy Tena yMEHbUIUTD B 2 pa3a, TO JHEPreTHYEeCKasi CBETUMOCTh a0COJIFOTHO YEPHOTO Tela YMEHBIIUTCSL. .

BAPUAHTBI OTBETOB:

1) B 16 pa3za; 2) B 8 pasa; 3) B4 pasa; 4) B2 pasa.

CocraBuTelb: R Y E.B. Slkosnesa



MHuHHCTepCTBO HayKHU U BEICIIEro oOpazoBanust Poccutickoit denepanun
HmxHekaMCKIi XMMHKO-TEXHOJIOTHIECKHI HHCTUTYT (uitrai)
(henepanbHOro rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHUsI
«Ka3zaHckuii HallMOHATIBHBIN UCCIIEIOBATENbCKUN TEXHOIOTHUECKUI YHUBEPCUTET»

Daxynomem Hnpopmayuonnvix mexnonoutl
Lukn ¢usuxo—mamemamuyeckux OuCyunIuH

Hamnpagienue nonroroku: 13.03.02 DineKTpOIHEPreTHKa U JICKTPOTEXHUKA

Tpoduis: DaekTpocHabKeHHEe

Cemectp 2
YTBEPXIAIO
3aB.1ukiaomM OMJL % ] T.I'.MakyceBa
01.03.2021 r.
Dk3aMeHaNHOHHBII Oner Ne 11.
1.  Bumyorcdennviii snexmposaznumnsie xonebanus.
2. Obocnosanue NnpAMOIUHeUHOC MU pacnpocmpanenus ceéema. 3onvl Dpenens.
3. Obwue ceedenus 06 amomax u A0pax.
4.  Bubepume odun sapuarm omsema. Iloanas cucmena ypasuenuti Maxceenna 0iis 2JNeKMpoMaASHUMHO20 NOJISL UMEen GUO:
—
- = aB = - =
j‘Edl :‘IE"S fDdS = J‘pdV
(L &) (3 D]
- = - aD| = = =
j‘Hdl = J‘ j+—ds j‘BdS =0
&t
L (5] )
Crienyromniasi cucteMa ypaBHEHHI CIIPaBeUTHBA IS IIEPEMEHHOTO YJIEKTPOMATHUTHOTO TIOJIA ...
—
- = AB = 2.7
j‘Edl :—J‘—dS deS =0
i ot
@ @) &) 1) B OTCYTCTBUE 3apsHKEHHBIX T U TOKOB IIPOBOJAUMOCTH;
2) Npu HAIMYKK 3aPSKEHHBIX TEI U TOKOB MPOBOJUMOCTH;
=
- = D — ==
1‘Hdl = [—dS§ deS:O
(L & ® 3) B OTCYTCTBHUE 3apSDKEHHBIX TEI;
4) B OTCYTCTBHE TOKOB MPOBOJINMOCTH.
CocTaBuTENb: = SRR & E.B. SIkosnesa
MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pPa30BaTEILHOTO YIPEKICHHS BBICIIETO 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHI TEXHOIOTHYECKUI YHUBEPCUTET
Daxynomem Hnpopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUnIuH
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPTETHKA M JJIEKTPOTEXHUKA
TIpodmns: DaexTpocHabKeHHe
Cemectp 2
YTBEPX/IAIO
3aB.1itukiiom M/ % ’ T.I''MakyceBa
01.03.2021 r.

JK3aMeHAIMOHHBII GuieT Ne 12

Maenumnbviii Momenm snexkmponos u amomos.

Hughpaxyus ceema om 00Hou wenu.

Dnepeus cessu. [egpexm maccol sopa.

el N

Buibepume odun eapuanm omsema .CrannoHapHBIM ypaBHeHHeM llIpenunrepa Ais 21eKTpoHa B BOJOPOAOIOA0OHOM HOHE SBIISETCS

YPaBHEHHE ...
BAPHAHTBI OTBETOB:
2 2
2 Ze

dw+—2(E+—)w—0 d g’r +2L;IE¢;:0

1) # dragyr p dx 2 ;
2.2
d 2 Mo X
Y+ D E-TE =0 Ayt T Ep=0

3) dx . 4)

CocraBuTelb: TR E.B. Slkosnesa



MMUHHUCTEPCTBO HAYKH U BbIcLIero odpaszoBanus Poccuiickoit denepaunun
HwxHekaMCKii XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((prmnnai)
(henepanbHOro rocy1apCTBEHHOTO OIOPKETHOIO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIET0 00pa30BaHuUsI
«KazaHckuil HallMOHAJIBHBIN MCCIIEIOBATENbCKHH TEXHOIOTHYECKUI YHUBEPCUTETY
Daxynomem Unpopmayuonuwbix mexnono2utl
Luxn ghusuxo—mamemamuyeckux OUCYuniun

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
TIpoduib: DiekTpocHabXKeHUEe

Cemectp 2
YTBEPXJAIO
3aB.uxom OM/] % " T.IMakycesa
01.03.2021 r.
JK3aMeHAIHOHHBII GueT Ne 13
1. Konebamenonouii konmyp.
2.  Paspewaiowas cnoco6uocmp onmuseckux nputopos.
3. Ecmecmeennasn paduoaxmusnocm. a, B,y — usnyuenus.
4. .Buibepume 0oun sapuanm omeema
ot
i
o P
L}
&
Ha pucyHke moka3ansl HanpasieHus maaaromiero Gorona (y), paccestHaoro $hotona (y’) u aaeKTpoHa otaay (). Yron paccestus 90°, HarpaBieHne
=30°
JIBIDKEHUS JIEKTPOHA OTJA4YM COCTABISIET C HAallpaBJIeHHEM Iajaronero (oToHa yroi b . Ecm mMmynisc paccessHHOTO (hOTOHA P; , TO M-
IyJIbC DJIEKTPOHA OT/A4YH PABEH. ..
BAPHAHTHI OTBETOB:  1)2 P; ;2243 ng ; 343 be ; 4) pr .
CocraBuTens: ( et E.B. flkosnea

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparn
HrokaexaMcknii XHMHKO-TEXHOJIOTHIECKHI HHCTUTYT ((ritiai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOIO 00Pa30BaTEILHOIO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOIOTHYECKUN YHUBEPCUTETY

Daxynomem Hnpopmayuonnvix mexnonouil
Luxn gusuxo—mamemamuueckux OUCYuniun

Hanpasnenue noaroroku: 13.03.02 DneKTPOIHEPrETHKA M MJICKTPOTEXHUKA

TIpodmns: DexrpocHabxkeHNnE

Cemectp 2
YTBEPX/IAIO
3aB.1itukiiom M/ %” ] T.I''MakyceBa
01.03.2021 r.
JK3aMeHAMOHHbIH Ouster Ne 14

1.  Ocrosw sonnoii nposodumocmu meepdvix men.

2. Judpaxyuonnas pewsemxa.

3. 3axouwi paduoaxmusnoeo pacnada.

4.,  .Buibepume ooun sapuanm omeema

TonokeHHe aToMa yrileposia B KPUCTA/LIMIECKOH pelteTke aiMasa onpeseNieHo ¢ MorpemHocTbio Ax = 5-10 M. Yuursisas, 4to nocto-
-34
h=105-10 HC"C
stunas [Tnanka ¥ A

JBIDKEHUS (B M/C) COCTABIISIET HE MEHEe. ...

, a Macca aToma yriepoaa m = 1,99-10% xr, HeonpeaeaeHHOCTh CKOPOCTH AV €T0 TEMI0BOro

BAPUAHTBI OTBETOB:
1) 9,43 -10%; 2)0,943;  3)1,06; 4)106.

CocraBuTens: ( > SR E.B. flkosnesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOro rocy1apCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»
Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn pusuxo—mamemamuyeckux OUCyunIuH
Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA
TIpoduib: DiekTpocHabXKeHUEe
Cemectp 2
YTBEPXJAIO
-

3aB.uxom OM/] % " T.IMakycesa

01.03.2021 r.

IK3aMeHaUMOHHBII Onier Ne 15
DHepaus MA2HUNHO20 NOJIL.

Q ucnepcus ceemd.

BD@M@HHble‘ Xapakmepucmuxku paduoakmu@yoeo pacnada.

FNRN N

. Bulbepume 0dun sapuanm omeema
IIpu nageHuu cBeta U3 BO3AyXa Ha JUAJIEKTPUK OTPaKECHHBIH JIyd MOJHOCTBIO MOJISIPU30BaH pH yrie najaenus 60 rpamycos. [Ipu sTom
NPEJIOMIICHHBIH JIyd COCTABJISIET C HOPMAJIBIO YTOL. ..

BAPUAHTBI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 45°.

CocraBuTens: ( oo E.B. flkosnesa

MuHHCTepCTBO HayKH M BEICIIEro oOpazosanust Poccuiickoit denepanun
HroxaexaMckuii XHMHKO-TEXHOJIOTHYECKHI HHCTUTYT ((ritiai)
(henepanbHOro rocy1apCTBEHHOIO OI0KETHOTO 00Pa30BATEIBHOTO YUPEKICHHS BBICIIETO 00pa3oBaHHs
«Ka3zaHckuil HaIMOHAIEHEIH HCCIIEIOBATEIbCKUI TEXHOJIOTHIECKUI YHUBEPCUTET
Darxyremem HHpOpMayuoHHbIX mexHon02Ull
Lukn ¢usuxo—mamemamuyeckux OUCyuniuH
Hamnpasnenne noarorosku: 13.03.02 DnekTpodHEPreTHKA U 3IEKTPOTEXHUKA

TIpoduib: DieKTpocHaOKEeHHUE

Cemectp 2
VYTBEPXAIO
3aB.1iukiiom M/ %” ] T.I'Makycesa
01.03.2021 r.
IK3aMeHAUMOHHBII Onitet Ne 16
1. Bpawenue panxu 6 maznumnom nose.
2. Honsapuszayus ceema. Ecmecmeennulili u noisapu308anibviil ceem.
3. Msmepenue paduoaxmusiozo usnyuenus.
4. Buibepume 0oun eapuanm omsema

s p d f

2 -

IIpu nepexonax 271eKTpOHA B aTOME € OHOTO YPOBHS Ha JIpyroi 3aKOH COXpaHCHHUS MOMEHTA UMITYJIbCa HaK/IabIBAeT ONpe/Ie/ICHHbIE
orpaHu4eHus (mpaBmwio otoopa). B sHeprernueckom crekTpe atoma BoJopona (pHC.) 3anpeuiennbiy epexoaoM sBISIETCs. . .
BAPUAHTBI OTBETOB:

1)4f - 3d; 2) 4s - 3p;

3) 3p—2s; 4) 3s - 2s.

CocTaBuTelib: SO E.B. Slkoenesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTrO rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

TIpoduib: DiekTpocHabXKeHUEe

Cemectp 2
YTBEPXIAIO
3aB.uxom OM/] % " T.IMakycesa
01.03.2021 r.
JK3aMeHAIHOHHBII GuieT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2. Honspusamopei. 3axon Mamoca.
3. Hoepnvie peaxyuu. HckyccmeenHas paouoakmugHoCHb.
4. Buibepume 00uH apuanm omeema
o~ - d
- - u
- - u
e
ve
Ha pucyHke nokazaHa KBapKoBasi Juarpamma /8 — pacrajia HyKJIOHa. JTa AuarpaMma COOTBETCTBYET PEaKIuH ...
BAPUAHTbBI OTBETOB:
yp—>nte +V,, pit > ate +V,.
g Pte +V,. 4)p—>p+e_+i>;
CocTaBuTeb: ( a7 E.B. SIkosnega
MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparu
HwxHekaMCK1i XMMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((unai)
(heneparbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00Pa30BaTEILHOTO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHATILHBINA MCCIIEIOBATENBCKHH TEXHOJIOTUUECKUN YHUBEPCUTETY
Daxynomem HUnpopmayuonnwix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIuH
Hanpasnenue noaroroku: 13.03.02 DneKTpOIHEPrETHKA M MJIEKTPOTEXHUKA
Tpoduis: DaekTpocHabKeHHEe
Cemectp 2
YTBEPXJIAIO
3aB.1ukiaom GMJ % " T. .Makycea
01.03.2021 r.
JK3aMeHAIHOHHBII GuieT Ne 18

1. 3axown Buo-Casapa-Jlannacca

2. Cnocobbl noayueHus NOISPU308AHHO20 ceema.

3. Hosumpon. B+ - pacnad. Dnekmponnvlil 3axeam.

4.  Buibepume odun eapuanm omeema. OnHa v Ta xe TUPPAKIHOHHAS PEIIETKA OCBEIIACTCS Pa3THIHBIMH MOHOXPOMATHYECKIMHE H3Iyde-
HUSIMH C Pa3IMYHBIMU HHTEHCHBHOCTIMH. Kakoii pHCYHOK COOTBETCTBYET CITy4ai0 OCBELICHUS CBETOM HaWGoJIbLIeil YacToToit? (J —
WHTEHCUBHOCTH CBETA, q:' - yron Auppaxiym).

BAPUAHTBI OTBETOB:
[
1 |
101
M
6
ik
1) 04 03 02 01 0 01 02 03 04 sino. 2) T o o7 010 [ o1 bz oo el g4 sung

CocraBuTelb: SO E.B. Slkoenesa



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTro rocy1apCTBEHHOIO OI0JKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS BBICIIET0 00pa30BaHHsA
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JICKTPOTEXHUKA

Ipoduie: DaekrpocHabxeHKEe

Cemectp 2
YTBEPXIAIO
3aB.uxom OM/] % " T.IMakycesa
01.03.2021 r.
IK3aMeHaUMOHHBII Onier Ne 19

1. Ipauchopmamop. Dnepeus MasHumno20 nous.

2. Ipumenenue unmepgepenyuu.

3. Peaxyus Oenenus. Llennas peaxyusi.

4. Buibepume 00uH apuanm omeema

IonoskeHne MBUIMHKA Maccoii M = 10° Kr MOKHO yCTAHOBUTH C HEOHpENENeHHOCThI0 Ax = 0,1 MxM. YuuThiBasg, uTo mocTosHHas Ilnanka

A =105-10" o - ¢

, HEONpeNeTIeHHOCTh CKopocTH AVy (B M/c) OyleT He MeHee. ..

BAPHAHTBI OTBETOB:
1) 1,05 ‘102 2)1,05-10%  3)1,05-10%;  4)1,05-107,

CocraBuTelib: oo "7 E.B. Slkosnesa

MMUHHUCTEPCTBO HAYKH U BhIcIIero odpasoBanus Poccuiickoit @eneparu
HoxaexaMckuii XHMHKO-TEXHOJIOTHYECKHI HHCTUTYT ((ritnai)
(henepanbHOro rocyIapCTBEHHOTO OI0PKETHOIO 00pPa30BaTEILHOIO YIPEKICHHS BEICIIIEr0 00pa30BaHUs
«KazaHCckuil HallMOHAJILHBINA MCCIIEIOBATENBCKHI TEXHOIOTHYECKUI YHUBEPCUTET

Darxyremem HHpOpMayuoHHbIX mexHos02Ull
Lukn ¢pusuxo—mamemamuyeckux OUCYUnIuH

Hanpasnenue noaroroku: 13.03.02 DieKTPOIHEPrETHKA M JJICKTPOTEXHUKA

TIpoduib: DieKTpocHaOKEHHUE

Cemectp 2
YTBEPX/IAIO
3ag.1uKoM OMJ] %" " T.IMakycesa
01.03.2021 r.
JK3aMeHaUMOHHBII Onstet Ne 20
1.  Teopema aycca Ons macHumHO20 ROJS.
2. Hugpaxyuonnas pewemxa.
3. Hoepmwiu peaxmop
4. Bulbepume 00un apuanm omeema

Lo
i

Ha myTu ecTecTBeHHOTO CBETa MOMEIEHHI JIBE IITACTHHKY TypManuHa. Ilocie mpoxoxaeHus MIacTHHKK 1 cBeT MoMHOCThI0 nonspusosal. Ecim J1 u
J; — MHTEHCHBHOCTH CBETA, MPOIIEAIIETo IITACTHHKY 1 1 2 COOTBETCTBEHHO, M yrol Mex 1y Hanpasiernsmu OO n 0’0’ ¢ =30°, to J1 uJ, cBa3aHbI
COOTHOMIEHHEM ...

\]]_ . 3 J 1

4 9y =311 9], :ZJ1§4)J2 =—=

BAPUAHTBI OTBETOB: 1) J 5 =

CocTaBuTeb: AT R E.B. SIkosnea



MHUHHCTEpCTBO HAyKH H BhIcLIero odpasoBanus Poccuiickoit deneparmu
Hxnexamckuil XHMHKO-TEXHOIOTHIECKHI HHCTUTYT ((uitHai)
(henepanbHOTrO rocy1apCTBEHHOIO OI0JKETHOTO 00pa30BaTEIbHOTO YYPEKICHHS BBICIIETO 00pa30BaHHs
«KazaHcKnii HalMOHAIBHBINA NCCIIC0BATENBCKHI TEXHOIOTUYECKUIT YHHBEPCUTET»

Daxynemem HHpopmayuoHHbIx mexHoro2uil
Lukn ¢usuxo—mamemamuyeckux OUCyunIuH

Hanpasnenue noarorosku: 13.03.02 DieKTpOIHEPreTUKA U JJIEKTPOTEXHUKA

Ipoduis: DaekrpocHabxeHKEe

Cemectp 2
YTBEPXJAIO
3aB.uxom OM/] % " T.IMakycesa
01.03.2021 r.
JK3aMeHAIHOHHBII GueT Ne 21
1.  Bpawenue pamxu 6 MacHumuom nose.
2. Memooul nabnwdenus unmepdepenyuu ceema.
3. Peaxyusa cunmesa. Tepmosadepnas peaxyus.
4.  Bwibepume 00un eapuanm omsema
s
I 1
) I
1 I
1 I
1 I
N R
0 L 2 L
3 3
BepositHOCTh 00HAPYKUTH 3JEKTPOH Ha ydacTKe (a,b) 0IHOMEPHOr0 NOTEHIMAIBHOTO SIIMKa ¢ OECKOHEYHO BHICOKUMH CTEHKaMHU BBIYUCIISIETCS 110
L]
W= Im dx
bopmyne a , e w o IUIOTHOCTB BEPOSATHOCTH, ONpeessieMast b4 -dynkuueit. Eciu W -DYHKIMS UMeeT BUJ, YKa3aHHBIH Ha PUCYHKE,
3
=L <x <L
TO BEPOSTHOCTH OOHAPY)KUTh MIEKTPOH Ha yIacTKe paBHa...
BAPHAHTBI OTBETOB: 1) 2; 2131 43 .
8 4 2 8
CocraBuTens: e E.B. flkosnea
MuHHCTepCTBO HAyKH U BBICIIEro obpazosanus Poccuiickoit denepamym
HwxHekaMCKui XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(henepanbHOro rocyAapCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckHil HallMOHAIBHBIN MCCIIEIOBATENBCKHI TEXHOIOTHUECKUI YHUBEPCUTET
@akynemem Hnghopmayuonnsix mexnonozuil
Lukn ¢usuxo—mamemamuyeckux OUCyuniuH
Hampasnenne noarorosku: 13.03.02 DnekTposHEpPreTHKa U 3IEKTPOTEXHUKA
Tpoduis: DaekTpocHabKeHHE
Cemectp 2
YTBEPXIAIO
3as.1uKioM OMJ] %” " T.IMakycesa
01.03.2021 r.
JK3aMeHAIMOHHBI GuieT Ne 22
1. [dua- u napamacnemury. PeppomazHemuKy u ux ceoucmed.
2. Beis00 3akona npenomienus ceema.
3. Tunwi 63aumoleiicmsus 21eMeHMAPHbIX Yachmuy. 3aKoHbL U3IYYeHUs ADCOTIONHO YepHO20 mend.
4. Bulbepume 00un sapuanm omsema
r,4 600K
|
|
|
|
|
|
|
| >
500 A, HM

Ha pucynke moka3aHa KpHBasi 3aBHCHMOCTHU CIIEKTPAIbHOH MIIOTHOCTH YHEPTETHYECKOH CBETUMOCTH aOCOTIOTHO YEPHOTO Tefa OT JTHHEI BOJHBI
npu T=6000K. Eciu Temniepatypy Telia yMEHbIINT B 2 pa3a, TO SHEPreTUIecKasi CBETHMOCTh aOCOTIOTHO YEPHOTO TeJla YMEHBIITNTCSL. .
BAPUAHTBI OTBETOB:

1) B 16 paza; 2) B 2 pasa; 3) B 8 pasa; 4) B 4 paza.

CocTaBuTeJlb: = - -7 E.B. SlkosneBa



MuHHCTEPCTBO HAYKU U BBICIIET0 0Opa3oBaHus Poccutickoit deneparuu
HuxHekaMCKuii XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
benepalibHOrO rOCyAapPCTBEHHOTO OIO/I)KETHOTO 00Pa30BaTEIBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHus
«Ka3zaHcKkuil HalMOHAJIbHBIN UCCIIEI0OBATEbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocuil
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroBku: 13.03.02 DJieKTpOIHEPreTUKA U 3IEKTPOTEXHUKA
[Tpoduns: DaexTpocHabX)eHUE

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha JK3aMeHe (2 cemecTp)

MakcumanbHOE KOJU4ecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a EpBHIA BOIIPOC,

10 GansoB 3a BTOpPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 6anyoB 3a 4yeTBEPTHI BONPOC, MPEACTABICHHBIN B BUIEC PaCYETHOTO 3a/1a-

HH:.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca U 1 pacuerHoe 3amanue. [lpu
PELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbiBaTh 00s3a-
TEJBHO.

3a oTBET Ha gonpoc BhicTaBisieTcs CTyneHTy9 < R< 10 6annos, ecnv CTyieHT:

- MTOKa3aJ IIyOOKHE W BCECTOPOHHME 3HAHUS MO BOIPOCY OMIIeTa B COOTBET-
CTBUM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIMIMX (hH3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITENILHO, JIOTUYECKH CTPOMHO U IMOCJEA0BATENIBbHO M3JIaraeT y4yeo-
HbII Marepuan, JAEMOHCTPUPYS YMEHUE AaHAIM3UPOBATh pa3JUYHbIE HAay4yHbIE
B3IJISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBEeHHYIO no3umuio (1,2 < R< 1,4);

- TBOPYECKU CBA3BIBAET TEOPETUUECKUE MOJIOKEHUA C npakTukon (1,2 < R<
1,4);

- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BbIcTaBiseTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MIOKa3bIBAaET TBEP/bIC U JOCTATOYHO IOJIHbIE 3HAHUS MO BOMPOCY Oumiiera B
COOTBETCTBHH C y4eOHOM MPOrpaMMOi, YBEPEHHO OPUEHTUPYETCS B OCHOBHOM JTUTE-
parype, 3HaeT TpeOoBaHus K ¢pusznueckuM 3akoHaMm (5,0 < R< 5,4);

- CaMOCTOSITENIFHO U TOCJIEJIOBATENIFHO M3JaraeT y4eOHBI MaTepua, mpei-
NPUHUMAET TOTBITKY aHATM3UPOBATH PA3UYHBbIC HAYyYHBIC B3MIAILI 1 0OOCHOBATH
COOCTBEHHYIO IMO3UIIMIO, IPU ATOM JIONyCKaeT He3HaunuTelbHble omuoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUECKUE IMOJOKEHUS C MPAKTUYECKON AesSTENbHO-
cteio (1,0 <R<1,2);



- oTiI4aeTcs pa3putoi peunio (1,0 <R< 1,2).

3a OTBET Ha 6onPoc BHICTABISAETCS CTyACHTY 6 < R< 8 6an106, ecnu cTyeHT:

- TOKA3bIBACT TBEPAbIC 3HAHUS 110 BOMPOCY OUJIETa B COOTBETCTBUU C yUeOHOU
IPOrpaMMOil, OpUEHTUPYETCSA JIUIIH B HEKOTOPBIX JINTEPATYPHBIX UCTOYHUKAX, 3HACT
oTAenpHbIe TpeboBaHus K prsmueckum 3akoHam (3,0 < R< 4,0);

- yueOHBII MaTepuai u3jaraeT penpoayKTUBHO, TOMyCKasi HEKOTOPhIE OLTHOKH
(0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuwo mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM YMEET YCTAaHOBHUTH CBSI3b TEOPETHUECKUX MOJOKCHHNA C TIPAKTHKON
(0,75 <R< 1,0);

- peub He BCer/a JIOTu4Ha U nocieaoBaTenbHa (0,75 < R< 1,0).

3a OTBET Ha 6onpoc BHICTABIsETCS CTYACHTY R< 6 6ainoe, eciv CTyIeHT:

- IGMOHCTPHUPYET HE3HAHHE OCHOBHBIX MOJIOKEHHI Bompoca ounera (R< 3);

- HE OPUEHTHPYETCSI B OCHOBHBIX JINTEPATYPHBIX UCTOYHMKAX (R< 0,75);

- He 3HAeT TPeOOBaHUIl K COOTBETCTBYIONINM (pr3uueckum 3akonaMm (R< 0,75);

- HE B COCTOSIHUU JIaTh CAMOCTOSITEJILHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
cTBeHHY0 mo3uiuio (R< 0,75);

- HE YMEET YCTaHABIIMBATh CBSI3b TEOPETUYECKUX MOJIOKEHUH ¢ mpakTukoil (R<
0,75);

- peub crabo pa3BuTa U MasoBbipasuTenbHa (R< 0,75).



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
deneparbHOTO TOCYAaPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpagnenue noarotoBku: 13.03.02 DJIEKTPOIHEPreTUKA U DJICKTPOTEXHUKA
(k00 u HaumeHosaHUE)

[Ipoduns/mporpamma: IaekTpocHaOKeHUE

KoMIJIeKT TeCTOBBIX 3aJaHuH J1JIs1 NMpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HTOIrOBOI0 TECCTUPOBAHUSA

10 AN CHUIIIINHC dusuka

PexoMeHgalMU 1O UCIOJb30BAHUIO

KoMIuIeKT TeCTOBBIX 3aJaHUl COACPIKUT TECThI I TEKYLIEro KOHTPOJIS 3HAHUU 110
paszziesiaM U UTOrOBOI'O KOHTPOJIS 3HAHWM, YMEHUM U HABBIKOB CTYJEHTOB 110 Ba)KHEHUIIUM TEMaM,
n3y4aeMbIM 110 pusuke. g kaxxaoi yueOHOM rpynibl pa3paboTaHo YeThIpe BaprHaHTa PaBHOCIOXK-
HBIX M MMapaJUIENbHbIX 110 COAECPKAHUIO TECTOB.

Ha BpImosHEHHE KaKq0ro UTOrOBOroO T€CTA MO AUCLUIUIMHE PEKOMEHYEM BBIJEIATh
1o 60 MUHYT.

[Tocne nmpoBeieHUsl TECTUPOBAHUS CTYACHTHI CAAIOT HA IPOBEPKY TOJBKO JHUCT (OaHK)
C OTBETaMH K 3aJjaHusIM TecTa. [IpoBepKy 01aHKOB y100HO OCYILIECTBIISATh, €CIIM OTBETHI TOMEILEHbI
B TaOnuiy. OLieHKa pe3yJbTaToOB JAESTEIbHOCTH CTYJEHTOB IO OTBETaM OOECIEeUrBAET ONepaTHUB-
HOCTb KOHTPOJISI.

BxiroueHune B TeCT 3a/laHU «y3KOH HaIllpaBIEHHOCTH», 00€CIIEUMBAIOLINX POBEPKY
OJIHOM — JIByX €MHMI] HOBBIX 3HAHWM, [TO3BOJISIET YBEIMYNUTH KOJIMYECTBO 3aJaHUN TeCTa 110 CpaB-
HEHUIO C OOBIYHBIM YCTHBIM OIPOCOM CTY/IEHTOB. BMecTe ¢ TeM TecThl He 00eCceunBaroT NPOBEPKY
BCEX BUJIOB OPMHUPYEMBIX YMEHHM 1 HABBIKOB, HAIIPUMEP, yMEHUSI 000CHOBBIBATh OTBET, a 3HAUUT,
HE MOTYT 3aMEeHHUTh YCTHBIN omnpoc. [loaToMy nuToroBoe TecTupoBaHue 1enecoo0pa3Ho MPOBOIUTH
nepes SK3aMEHOM JJIsl ONIepaTUBHON AUAarHOCTUKU YCBOCHHS OCHOBHBIX (DU3MYECKHX TOHSATHHA.

151 mpoBepKH UTOTOBBIX 3HAHUM CTYJIEHTOB Npeaaraercs 4 BapuanTa tectoB. Kax-
JBIA TECT COCTOUT U3 25 TecTOBBIX 3agaHuii. BpeMms BbimonHeHus tecta 60 MmuHyT

OCHOBHOI KOMIUIEKT TECTOBBIX JK3aMEHALMOHHBIX 33JaHUN HAXOAWUTCS B MOIYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxeT ucnoabp30BaThCs KaK IS TEKYIIEr0 KOHTPOJIS 3HAHHWHA MO OT-
JIEJIBHBIM pa3jienaM, TaKk 1 HUTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLHUIIIMHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJlaHMi, T.€. 32 Ka)KJ0e MPaBUILHO BINOJIHEHHOE TecToBoe 3a1anue 0,12 6amna.

Jly1g TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUMTAIOCH CAAHHBIM, HEOOXOJUMO BBIIIOJHUTH
ero Ha 2,0 6asuia u Boie. [Ipy TOBTOPHOM TECTUPOBAHUY B UTOTOBBIN PEUTHHT HJIET CPEAHUN OaT
10 BCEM IOIBITKAM.



https://moodle.nchti.ru/

CrpykTypa Tecta no pusuke

Ne HaumenoBanue pazgena auc-
Ne 3apanus Tema 3aganus
n/n HUIJIMHBI
1 O06paboTKa pe3yabTaTOB U3MEPECHUI
23 KuHemaTvka TOYKHM M TOCTYMATEIBHOTO IBIIKCHHUS
' TBEPIIOIO TeNa
4 Junamuka. 3akoHsl HproToOHA.
1 MexaHuka
5 JluHamMu4eckue mapaMeTpsl BpalaTesIbHOTO IBHXKE-
HHSI TBEPJIOTO Teja
6 JlnHaMuKa BpamaTeIhbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHeHHS B MEXaHUKE
7 CrenunanbHasi TEOpHs OTHOCHTEIILHOCTH
8 OCHOBHBIE TIOJIOKEHHS ¥ TIOHATHSI MOJIEKYIIIPHO-KHU-
HETHYECKOH TeopnH. 3aKOHBI HICATBHOTO Ta3a
MonekynspHas ¢pU3MKa U TEPMO-
2 IMHAMYKA 9 CpenHsisi S3HEPTHUS MOJICKYJT
10 Bropoe Hauano tepmoguHaMuky. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca misl 3J€KTPOCTATHIECKOTO TIONSA B
BaKyyMe
3 3HeKTqueCTBO U MarHETU3M 13 CBs13b HapsPKEHHOCTHU U MOTCHIIMAJI1a
14 DNEeKTPUIECKOe U MaTHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUYECKUX U MAaTHUTHBIX TOJIEH
16 Komne6anns. OcHOBHBIC TOHATHUS U OTIPEICICHUS
17 CrnosxeHre TapMOHMYECKUX KOJIeOaHMi
4 Kosieb6anus 1 BOJHBI
18 OHeprust BoiHEL [lepeHOC PHEPTUHU 3JIEKTPOMATrHUT-
HOU BONTHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BoxHOBas 1 KBaHTOBas OINTHKA 20 [Monspuzamnus u AUCIIepCUs cBeTa
21 TemmoBoe uznyyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otrbopa
KBanToBas (u3uka u ¢usmka KopnyckynsipHO-BOTHOBOH Ayajin3M CBONCTB YaCTHI]
6 aToMa. DJIEMEHTBI AAepHON (u- 23 BeriectBa. BonHoBast (yukims. COOTHOIICHHE He-
3UKH U (QU3HKH 3JIEMEHTapHBIX ompezenenHocrei I'eiizenbepra
JacTuil. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 DyHaamMeHTalbHble B3aUMOIEHCTBUS

KpunTtepuu oueHkHu pe3yabTaTOB HTOTOBOTO TECTHPOBAHMS:

KonngecTBo BepHO BBHIMTOTHEHHBIX 3aJaHIHA 21-25 17-21 13-17 0-13
3a KaXKJIplil BEpHBI OTBET HAa BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oo0pa3en JiucTa 0TBETOB CTY/JEHTA.

Howmep 3ananust

Howmep npaBuiibHOTO 0TBETA




Bapuanr - 1
3AJIAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEXIy MPUCTABKaMH K 0003HAUYCHUSIM CAMHHUI] H3MEPEHHS U

JECATUYHBIMU nopsiaKkaMu. Mukpo — (Mx), [Tuko — (), Hano — (1), Mumu — (m), Mera — (M), Kuno

- (K).
BAPUAHTBI OTBETOB:

1) 10° 6

2) 1012

3) 10 9

4) 1073

5) 10 6

6) 10 3

3AJAHME Ne 2,
Touka M ABMKETCS IO CIIUPAJIU € MOCTOSHHOM MO BEJIMYWHE CKOPOCTHIO B HAIIPABJICHUH,

YKa3aHHOM CTPEJIKOH. [Ipu 3TOM BEJIWYHHA HOPMAaJIbHOTO YCKOPEHHUS

BAPUAHTBI OTBETOB:
1)  yBemmumBaeTcs
M 2)  yMEHbIIaeTCcs

3)  He uU3MeHsIeTCs

3AJJAHHUE Ne 3.
KoopamHaTa Tena X MeHseTcs C TeueHHeM BPEMEHH COTIacHO 3akoHy X = 4 + 3t - 5t%, re

BCC BCJIIMYNHBI BBIPA’KCHBI B CH. OHpe,Z[eJ'II/ITe IIPOCKIINIO YCKOPEHHUS axdTOTO TeIa.

1)
2)

4)

1)
2)

3)
4)

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3AJIAHHUE Ne 4.

NHepunanbHOM Ha3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOW BBINOJIHIETCS NEpBbIA 3aKOH HproTOHA

B KOTOPOW BCE MEXAHUYECKHE SBJIICHUS MPOTEKAIOT OJJMHAKOBO MPHU OJMHAKOBBIX HAYallb-
HBIX YCIIOBHUSX

B KOTOPOM BBINOJIHAETCS BTOPOU 3aKk0H HproTOHA

KOTOpast IBUKETCA PABHOMEPHO



3AJAHUE Ne 5.

TonkocTeHHast TpyOKa M KOJIBIIO UMEIOT OJMHAKOBBIE MAcChl M panuychl (puc.). s ux

MOMCHTOB HHCPpUUHN CITpaBCaJIUBO COOTHOILIICHHUC. ..
o ame
R
m
m /! K
I

BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) I<lk

3AJIAHUE Ne 6.

[lap u monbiit uuHAP (TpyOKa), UMEIOIIUE OJIMHAKOBBIE MACCHl U PAINYChI, BKAThIBA-
10TCs 0€3 POCKaIb3bIBaHMs Ha TOPKY. Eciy HadanbHbIe CKOPOCTH ATUX Tell OJJUHAKOBBI, TO...

BAPUAHTBI OTBETOB:

1) BblIIlIE MOJHUMETCS TOJIBIH TUTHHID

2) BBIIIIE MIOJHUMETCS I1ap
3) oa Tena MOAHUMYTCS HA OJTHY U Ty K€ BBICOTY

3AJJAHME Ne 7.

B cucreme orcuera, ABIKYIIEHCS CO CKOPOCTHIO, COM3MEPHUMON CO CKOPOCTHIO CBETa

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:

1) cokparieHue pa3mMepoOB BIOJIb HATPABICHUS ABHKCHUS

2) yBeNUYEHNE Pa3MEpOB BJIOJIb HAMIPABIICHUS JBUKCHUS
3) cokpalieHue pa3MepOB B HAMPABICHUH MEPIICHIUKYIISIPHOM JTBH>KEHUIO

4) yBenuyeHHE pa3MEpOB B HANPaBJICHUH MEPIEHANKYISIPHOM JBHKECHHIO

3AJAHHUE Ne 8.

JIns maeanpbHOro raza Mex1y MOJIEKYJIaMU PUCYTCTBYIOT:



1)
2)
3)
4)

BAPUAHTBI OTBETOB:
CUJIBI IIPUTSKCHUSA
CHJIBI OTTAJIKUBaHUS
Y CUJIBI IPUTSKEHUS, U CUJIBI OTTAJIKUBAHUS OJJHOBPEMEHHO
OTCYTCTBYIOT CHJIbI B3aUMOZCHCTBHUS

3AZJAHHUE Ne 9.

CpenHsisi KHHETUYECKasi YHEPTHsl MOJIEKYJ raza npu temreparype T 3aBUCUT OT UX CTPYK-

TYPBbI, YTO CBA3aHO C BO3MOKHOCTBIO Pa3JINYHLIX BUAOB JIBUKCHHA aTOMOB B MOJICKYJIC. HpI/I ycCJo-
BUH, YTO UMEIOT MECTO TOJILKO MOCTYIATEILHOE M BpaIaTeIbHOE IBUKCHUE, CPEIHSISI SHEPTUS MO-
nekyn azota (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
5
—kT
4)
3AJIAHUE Ne 10.
Ha pucynke m3obpaxen nukia Kapao B xoopnunarax (P,V). AnuabGatHoe paciimpeHue
HpOI/ICXOI[I/IT Ha aTaric

v

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11

SIBieHNe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUU TPAJAUECHTA ...



BAPUAHTbBI OTBETOB:

1) cKOpOCTH CII0€B KUAKOCTU WM ra3a
2) KOHIICHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

Toveunslit 3apsan +(Q HaXOAUTCSA B IEHTpe chepuyeckoil moBepxHocTH. Eciiu yBenuuTh paanyc
—+

ceprueckoii IOBEPXHOCTH, TO IIOTOK BEKTOPA HANPSKEHHOCTH YIEKTPOCTATHYECKOTOo mos & ge-
pe3 TOBEPXHOCTh CQEPHI. ..

BAPUAHTBI OTBETOB:

1) HE M3MEHHUTCH
2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsia —C. YKa)KUTE HalpaBjieHHe yObIBaHUS OTEHIMAlIa B TOUKE A.

= 1

BAPUAHTBI OTBETOB:

3ATAHUE Ne 14

Ha pucyHke npeacraBieHa 3aBUICUMOCTh MATHUTHOT'O ITOTOKA, IPOHU3BIBAIOIIETO HEKOTO-
PBIM 3aMKHYTBIA KOHTYp, OT BpeMeHH. DJIC MHAYKIIMK B KOHTYpE MO MOJYJII0 MakCHMallbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

1) E
2) A
3) B
4) C
5) D
3AJIAHUE Ne 15

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX MOJIEH CIIPaBEeIINBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUU 3aMKHYTBI
2) DnexkTpocTaTUUECKOE MOJIe SBISIETCS MOTEHIIMAIbHBIM (KOHCEPBATUBHBIM)
3) DnekTpocTaTUyecKoe MoJje AeHCTBYET TONBKO Ha HEMOABU)KHBIE 3apsi/ibl

3ATAHHUE Ne 16
[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTo (a3a KoseOaHus MoaydyaeT NpupaieHue 2, Ha3bIBa-
ercs ...

BAPUAHTBI OTBETOB:

1) nepuon
2) vacrota
3) kpyroBas yacTtoTa
4) da3za xonebaHus
3AJTAHHUE Ne 17

CKI1agpIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHs OJHOTO HANIPABICHUS C OJMHAKOBBIMU TIEPUO-
namu. PesynpTupytoniee kojebanne uMeeT MaKCUMaJIbHYI0 aMIUIUTYy pU pa3HOCTH ¢a3, paB-

HOM ...
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 025w

3AJJAHHUE Ne 18



[Tpu ymeHblIeHHH B 2 pa3a aMILTUTY/AbI KOJeOaHW BEKTOPOB HAMPSKEHHOCTH 3JIEKTPHU-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

1) ymenbuutcs B 4 pasza
2) yMEHBIIUTCA B 2 pa3a
3) ocTaHeTcsi HEU3MEHHOM

3AJJAHHUE Ne 19
Ecnun Ha mudpakiimoHHy0 pemeTKy najaaeT Oemblil CBET, TO OyIeT HaOIIoaaThC. . .

BAPUAHTBI OTBETOB:

1) B menTpe Oenas monoca, a Mo 006e CTOPOHBI OT HEE PACIIONIOKATCS YepeAYIOIIUEecs pa-
JTy’KHBIC TTOJIOCKH.

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

3AJJAHUE Ne 20
3aBUCHMOCTH a0COJIIOTHOTO MTOKA3aTelIsl MPEIOMIICHHS BEIIECTBA OT YACTOTEHI
n =f (v) Ha3biBaercs ...

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) uarepdepeHumeit
4) mudpaxuueit

3AJAHHUE Ne 21

Bo ckonbpko pa3 YBECIIMYUTCA NJIMHA BOJIHBI, ITPUXOOAIIAACA HA MAKCUMYM CHCKTpaHBHOfI
IJIOTHOCTH U3JIYUATCIBHOCTH, €CJIN TCMIICPATYPY YMCHBIIUTL B 4 pasa:

BAPUAHTBI OTBETOB:
1) ymenbmmTcs B 8 pas
2) yBenuuuted B 4 pasza
3) yBenuuutcsd B 8 pa3
4) ymenbmuTcs B 4 pasza
3ATAHHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITyJIbCa HAKJIaJbIBACT OINpe/AeTeHHbIe orpaHudeHus (mpaBuiio otOopa). B sHepreruue-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHblmM TePeX0JoM SBISETC. . .



BAPUAHTBI OTBETOB:

1) 2s-1s
2) 4f —3d
3) 3d-2p
4) 2p-1s

3AJAHHUE Ne 23

CKOpOCTb IIpOTOHA B 4 pasa OoubIIIe CKOpPOCTH O-4aCTUIBI. HpI/I 9TOM AJIMHA BOJIHBI AC-
BpOfIJ'IH IMPpOTOHA OTHOCUTCJIbHO O-HaCTHIIHI. ..

BAPUAHTBI OTBETOB:
1) Menbmie B 2 pasa
2) Bosbie B 2 pasa
3) Menbiie B 4 pasa
4) JIAMHBI BOJIH OTHHAKOBBI
3AJTAHME Ne 24

CranuonapHeIM ypaBHeHueM Lllpennnrepa s yacTHUIIBI B TPEXMEPHOM SIIIUKE C OECKO-
HEYHO BBICOKMMH CTE€HKAaMU SIBJIICTCS YPAaBHEHHE. ..

BAPUAHTBI OTBETOB:
2
&w+%rfﬁ'w:ﬂ
1)
2 2. 12
d é&r+2f;¢(E oy X Yo =0
2) A A 2
dly | 2m
+_Egr{;:ﬂ



2
ZZH (E+ Z wr=0
4) h 4wy

3ATAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-H3IYYSHUS] UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) dyeTbIpe NPOTOHA U JIBa HEUTpOHA



Bapuaunrt — 2
3AJJAHUME Ne 1.
ITo cBoeMy xapakTepy MOTPEITHOCTH W3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPaBUIIbLHBIE
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe
3) rpyOsbie
4) abCoNOTHBIE
5) oTHOCHUTEIBHBIC
6) BBIYUCIUTEIbHBIC
3AJTAHUE Ne 2.

Touka M ABHXKETCS 1O COUPAIHM C MOCTOSIHHOM IO BEJIMYMHE CKOPOCTHIO B HANPABJICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

SR BAPUAHTBI OTBETOB:
1) ymeHblIaercs
2) He U3MCHSETCS
3) yBeIMYMBaACTCS

3AJAHHUE Ne 3.
KoopamHaTa Tena X MeHsAeTCsl ¢ TeUeHHEeM BPEMEHH COTJIACHO 3aKOHY X = 2 — 4t + t2, rye
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKun0 YCKOPEHUs ax3TOTO Tea.

BAPUAHTBI OTBETOB:
1) 2 wm/c?
2) 4 m/c?
3) — 4 m/c?
4) 1 m/c?
3AJIAHUE Ne 4.

JleiicTBytomas cuma, AEMCTBYIOIIAs HA TENO IPU U3MEHEHUHU €T0 CKOPOCTH Maccoi M=2Kr
¢ V1=20m/c no v2=30m/c 3a At=2c paBHa...

BAPUAHTHI OTBETOB:
1) sH
2) 10H
3) 2H
4) OH
3AJAHUE Ne 5.

Ecnu MOMeHT nHepuuu Tena yBeNTU4HUTh B 2 pas3a, a CKOPOCTh €ro BpallleHUs! YMEHbBIIIUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa Tena. ..



BAPUAHTbBI OTBETOB:

1) He u3MeHseTCs
2) yBeauuuTcs B 4 pasza
3) ymeHbIUTCS B 4 pasa

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CroirHoi ¥ ol (TpyOKa) HUJIMHIPHI, UMEIOIINE OJIMHAKOBbIE MAacChl M PaJInyChl, CKa-
THIBAIOTCS 0€3 MPOCKaNb3bIBaHMs ¢ TOpKHU BbicoTOW h. Torma BepHBIM yTBEpkJICHHEM OTHOCH-
TEJIbHO CKOPOCTH TEJ Y OCHOBAHUS TOPKHU SABJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGobliie CKOPOCTh CIUTONIHOTO MJIMHIPA
2) 00sbliie CKOPOCTh MOJIOTO IUIMHAPA
3) ckopocTH 000UX TENI OJUHAKOBEI

3AJJAHME Ne 7.

HpI/I HpI/I6JII/I)KeHI/II/I CKOpPOCTH T€JIa K CKOPOCTH, COHSMCpHMOfI O CKOpPOCTBIO CBCTA €ro

macca. ..
BAPUAHTBI OTBETOB:
1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHseTCs
3AJTAHHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

BAPHUAHTbBI OTBETOB:
1) yMeHbIIIEHHEM JaBICHUS
2) yBEIUYECHUEM JaBJICHUS
3) HaBleHHE HE M3MEHSIETCS
3AJJAHME Ne 9.

Cpenusisi KHHETHYECKast YHEPTUsI MOJIEKYIT ra3a Mmpu temreparype T 3aBHCHT OT UX CTPYK-
TYpPBI, YTO CBSI3aHO C BO3MOXKHOCTBIO pa3IMYHBIX BUOB JIBUKEHUS aTOMOB B MoJiekyiie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJIFKO MOCTYIATENILHOE ¥ BpalaTeIbHOE IBUKCHUE, CPEIHSISI SHEPTUS MO-
nexyn BoasHoro napa (H20) paBHa ...

BAPUAHTBI OTBETOB:
1) 3kT
5
—kT
2) 2
3
—kT

3)



Zir

4) 2

3AJAHHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunarax (p,V). M3otepmudeckoe cxxaTue npo-

ncxoaur Ha oTaIrc

BAPUAHTBI OTBETOB:

v

3AJJAHUE Ne 11

SIBieHue TEIIONPOBOAHOCTH UMEET MECTO IPU HAIIMYUU U3MEHEHHUS ...
BAPUAHTBI OTBETOB:

1) temnepaTypbl

2) KOHIICHTPALIUH

3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a

4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh

paaunyc C(l)equeCKOﬁ MMOBEPXHOCTHU, TO IOTOK BCKTOpA HANPSKCHHOCTH 3JICKTPOCTATHYCCKOI'O

-

nonst £ yepes moBepXHOCTH cdEpHI. ..

TOYKE

BAPUAHTBI OTBETOB:

1) He u3MeHuTCs
2) yBEIHUHUTCS
3) yMEHBIIUTCS
3AJIAHHUE Ne 13

ITone co3mano TOUYEUHBEIM 3apsaaomM +q. Vkaxure HaITpaBJICHUC YBCIUMYCHU IMOTCHIIMAJIA B
A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCMMOCTb MArHUTHOT'O ITOTOKA, IPOHU3BIBAIOIIETO HEKOTO-
pBIi 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJIC MHIYKIIMU B KOHTYPE IOJOKUTENbHA U 110 BEIUYUHE
MakcUMaJlbHa Ha UHTEPBAJIE ...

4
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BAPUAHTbBI OTBETOB:

1) E
2) A
3) B
4) C
5)D
3AJIAHUE Ne 15

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DIEKTPUYECKOE TOJIE BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXKIICHHBIX
3AJIAHUE Ne 17



CKJTapIBarOTCS JIBA TAPMOHUYCCKUX KOJICOAHHSI OJTHOTO HAMPABJICHHS C OJTMHAKOBBIMH TIC-
puoaamu. Pesynbrupytoriee kojgebaHne UMEeT MUHUMAIBHYIO aMIUIUTY/Y IPH pa3HoCTH (a3, pas-
HOH ...

BAPUAHTBI OTBETOB:

D=
2) 0
3) 0,57
4) 0257
3AJTAHUE Ne 18

IIpu yBenuueHnuu B 2 pa3a aMILIUTY/Ibl KOJEOaHUN BEKTOPOB HAIPSY)KEHHOCTHU AJIEKTpUYE-
CKOr'0 ¥ MAarHUTHOTO IIOJIEH IIJIOTHOCTb ITOTOKA SHEPTHUM ...

BAPUAHTbBI OTBETOB:

1) yBenuuutcs B 4 pasza
2) yBenu4yuTCs B 2 pasza
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

Ecnu nudpaknuonnyto pemérky noBepHyth Ha 180°, To nudpakinoHHas KapTuHa ...

BAPUAHTBI OTBETOB:
1) noBepuércs Ha 90°
2) HE U3MEHUTCS
3) noBepuércs Ha 180°
3AJTAHHUE Ne 20

Ilonmas noJjrsipu3anuda OTPaKCHHOI'0 CBETAa OT IMMOBCPXHOCTH AUBJICKTPUKA Ha6JHOI[aCTC$[
Ipu yriie MeKay MpeJIOMJIICHHBIM U OTPAKCHHBIM CBETOM PABHBIM. ..

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°
3AJIAHME e 21

WuTerpanbHas nyyencnyckareiabHas cnocooHocTs AUT npu yBennueHnr TemMnepaTypsl B
2 paza...

BAPUAHTBI OTBETOB:

1) VBenuuutcs B 16 pa3
2) YwMenbiaercs B 8 pa3
3) YBenuuuTtcs B 2 paza
4) He uzmenurcs



3AJAHHUE Ne 22

[Ipu mepexonax 3JeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHUs! MO-
MEHTa UMITYJIbCA HAKJIAJbIBACT OINpE/ICICHHbIC OrpaHuYeHus (TpaBuiio otOopa). B sHepreruye-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

BAPUAHTBI OTBETOB:
1) 4s-3d
2) 3s—2p
3) 45s-3p
4) 2p-1s
3AJIAHUME Ne 23

[Ipn oxmHaKoBOM JUIMHE BOJH JI€¢ bpoilsil CKOPOCTh 0-4aCTUIl OTHOCHTEIBHO CKOPOCTH
IIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle
3) CKOpPOCTH OJIMHAKOBHI
3AJIAHUE Ne 24

CTaI_II/IOHapHBIM YpaBHCHHUEM H_Ipez[HHrepa JJI1 4aCTUIlbl B OJHOMCPHOM AIIMHUKE C 0ecko-
HCYHO BBICOKMMHU CTCHKAMU SABJISACTCA YPaBHCHHUC. ..

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,




2) cfxz Hz 2
2m
Ay +—Ep=0
3) R
2m Ze*
Ay+ —(E+ wr=0
4) # 4wy

3AJJAHUE Ne 25
IIpu Tpex o- pacnagax UCXOJHOE SAPO NOTEPSAIIO. ..
BAPUAHTBI OTBETOB:
1) mecTs IPOTOHOB U IIECTh HEUTPOHOB

2) 1mecTh MPOTOHOB U JABCHANATH HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



Bapuawnr - 3
3AJIAHHUE Ne 1.
KocBeHnHble n3MepeHust PU3NIECKUX BEITHYUH MOTyJarOTCs. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHHEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBeHHBIMU U3MEPEHUSIMH (DPU3UUECKUX BETHYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJIAHHUE Ne 2.
Touka M ABMXeTcs MO CHOUpaid B HANpaBlIeHUH, YKa3aHHOM cTpenkoi. HopmanbHoe

YCKOPCHUC 11O BEJIMYUHC HE U3MCHAICTCHA. HpI/I 9TOM BCJIMYMHA CKOPOCTH ...

BAPUAHTBI OTBETOB:
1) ymeHbIaeTcs
2) HE U3MCHsCTCS
3) yBemuuMBaeTCs
3AJJAHUE Ne 3.

[Tpu npsIMOTMHEHOM TBUKEHUHW 3aBUCHMOCTb MTPOHIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

umeeT BUA S = 4t + t2. UeMy paBHA CKOPOCTH Tea B MOMEHT BpeMeHH t = 2 ¢ pu TaKOM JABUKEHUN?

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJJTAHHUE Ne 4,
Bropoii 3akon HeroToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:
CKOpPOCTb M3MEHEHUS UMITYJIbCA TEJA paBHA JECUCTBYIOLIEH Ha HETO CHUIIE

BO BCEX MHEPLHUAIBHBIX CUCTEMAX OTCUETA BCE MEXAHUUYECKUE SIBJICHUS MTPOTEKAOT OJNHA-

KOBO ITPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUAX

CWJIBI, C KOTOPBIMHU JEHCTBYIOT IPYT Ha JApyra B3aMMOJICHCTBYIOIINE TEIa, PABHBI 110 BEIU-

YUHE U IIPOTUBOIIOJIOKHBI I10 HAIIPABJICHUIO

BCSIKOE TEJIO HAXOAUTCS B COCTOSIHUH MOKOSI WJIM PABHOMEPHOI'O MPSIMOJIMHENHOIO JIBHXKE-

HUs, ITI0KA B3aUMOJCICTBUE C APYTUMH TE€JIaMU HE 3aCTaBUT €r0 U3MEHUTH 3TO COCTOSIHUE
3AJAHHUE Ne S.

Ecnu MOMEHT nHEpIIMY Tena YBEJIMYUTH B 2 pa3a U YIJIOBYIO CKOPOCTh €ro BpallleHUs yBe-

JIMYUTH B 2 pa3a, TO MOMCHT UMITYJIbCA TCJIA...

1)
2)

BAPUAHTBI OTBETOB:

yBEJIMUUTCS B 4 pa3a
HEC U3MCHACTCA



3) yMeHbIIUTCS B 4 pasa
4) yBemuuutcs B 8 pa3s
3AJIAHUE Ne 6.

ap u nmonelii nunuHAp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MAaCChl U PalnyChl, CKaThIBa-
I0TCs1 6€3 MPOCKAIb3bIBAHMUS C TOPKH BbICOTOM h. Torna BepHbIM yTBEpKI€HUEM OTHOCUTEIILHO CKO-
POCTH T€Jl y OCHOBAHUS F'OPKH SBJISETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) Ooubliie CKOPOCTH IIapa
2) Gosblile CKOPOCTH TIOJIOTO HUIHHPA
3) ckopocTH 000UX TEJI OTMHAKOBBI

3AJTAHHUE Ne 7.
CrepxeHb IBUXKETCS CO CKOPOCThIO, COM3MEPUMON CO CKOPOCThIO cBera. Hampasienue
CKOPOCTH NMEPHEHAUKYIISIPHO CTepkKHIO. [Ipu 3TOM AiIMHA CTEP>KHSI OTHOCUTENIBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) cranet KOpoye
2) CTaHeT JJIMHHEEe
3) HE U3MEHUTCS
3AJTAHUE Ne 8.
I1sITh OCHOBHBIX 3aKOHOB MJICATBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3axon JlanpTOHA

2) 3akoH boiins - Mapuotra

3) 3axon [llapns

4) 3akon I'eit — JIroccaka

5) 3akon Kiaiinepona — Knaysuyca
6) 3akon Ban-mep-Baannca

7) TepBOe HAaYaIo TEPMOJTMHAMUKHU
8) BTOpOE HaYaIO TEPMOAUHAMHKH

3AJAHHUE Ne 9.

Cpe,I[HSIH KMHCTUYCCKAasl SHCPIrUusa MOJICKYJIbI UICAJIbHOT'O ra3a Ipu TeMIIepaTrype T paBHa
g= ikT . o
2 . 3gech I=Nn+Ng +2Nk,, T Nn, Nep, Nk, — YUCIIO CTETIEHEH CBOOOIBI MOCTYMATEIBHOTO, Bpa-

IATEILHOTO ¥ KOJICOATEIbHOTO ABMKEHHH MOJTeKyIbl. J{ist yritekucioro raza (CO2) yucio | paBHO

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 10.



Ha pucynke u3o0paxen nuxi Kapuo B koopaunarax (P,V). AnnabatHoe cxatue mpouc-
XOJIUT Ha 3TAle ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue nquddy3un xapakTepusyeT nepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHKEHUS
4) 3MeKTPUYECKOro 3apsaa
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaxoAUTCs B IIEHTpe cepruyeckoil moBepxHocTu. Ecau 3apsan cme-

CTUTB U3 LCHTpPA C(I)epbl, OCTaBJIAA €ro BHYTPHU HEC, TO ITOTOK BCKTOPA HAIIPSXKCHHOCTU 3JICKTPO-
—

cTatmyeckoro nojist £ uepes moBepxHOCTH ChEpH. ..
BAPUAHTBI OTBETOB:
1) HEe u3MeHHTCS

2) yBEIMUUTCS
3) yMeHBIIHUTCS

3AJJAHUE Ne 13



Ilone CO31aHO TOYCUHBIM 3apsAa0M — (. Ykaxure HaIpaBJICHHUC YBCIIMYCHUA MMOTCHIIMAJIA

1 TOYKE A.
4 A
- :
3
BAPUAHTBI OTBETOB:
1) 2
2) 1
3) 3
4) 4
3AJIAHHUE Ne 14

Ha PUCYHKCE IIPEACTABIICHA 3aBUCUMOCTb MAalrHUTHOT'O IIOTOKA, ITPOHU3BIBAOIIICTO HEKOTO-

PpBbIil 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJIC MHIYKIIMK B KOHTYPE PaBEH HYIIO HA y4acTKe...

JTaMH.

[y S
[ S

T e e = =
(=)
-
(]

BAPUAHTBI OTBETOB:

1) D
2) A
3) B
4) C
S)E
3AIAHME Ne 15

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIENW CIIPABEJIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) CuIioBbIC IMHUN MAarHUTHOTO MOJIS SIBIITFOTCS 3aMKHYTBIMHU.
2) MarsuTHoe moJje He COBCpUIACT pa6OTBI Haa ABMIKYIIHUMUCS SJICKTPUYCCKHUMU 3api-

3) MarnuTHOE 1oJie AeUCTBYET Ha TOKOSIIIIUIACS 3apsi.

3AJAHUE Ne 16
KonebaTenpHbIi Mporecc XxapakTepu3yeTcs ... YKazaTh BCE MPABWIbHBIC OTBETHI.

BAPUAHTBI OTBETOB:



1) ammuuTymoi
2) ¢asoii

3) yacroToi

4) BpemeHeM
5) KoopauHATON

3AJAHHUE Ne 17

CkiaipIBatOTCsl 1Ba FapMOHMYECKUX KOJICOAHUS OJHOIO HAlpaBJIEHUS C OJMHAKOBBIMH IE€PHO-
namu. Pesynbrupytomiee konebanne UMeeT MaKCUMaIbHYIO aMILTUTYAY IIPH Pa3sHOCTH (a3, paBHOM

BAPUAHTBI OTBETOB:

10
2) n
3) 057
4) 0,257
3AJJAHHUE Ne 18
W3nydyeHne 3eKTPOMarHUTHBIX BOJH MTPOUCXOJIUT ...

BAPUAHTBI OTBETOB:

1) npu MoKoe ANIEKTPUUYECKUX 3apsi/IOB

2) Bcerna

3) Ipu YCKOPEHHOM JIBUKEHHUHU HJIEKTPUUECKUX 3apsJI0B

4) npu NpsAMOJINHEHOM PaBHOMEPHOM JIBUKEHHUH 3aps10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanuie CBEeTOBBIMU BOJTHAMHU MPETSITCTBHIA

2) OTpakeHHE U MPEJTOMIICHUE CBETOBBIX BOJIH

3) mpoCTpaHCTBEHHOE TIepepacipeielieHne YHEPTHH CBETOBOTO M3IIYUEHUS MPU HAJIOXKe-
HUU JBYX CBETOBBIX BOJIH

3ATAHUE Ne 20

Jucnepcus, mpu KOTOPOM MOKA3aTeb MPEJTOMIICHUSI YMEHBIIAETCS ¢ YBETMYEHUEM JJTUHBI
BOJIHBI, HAa3bIBAETCA ...

BAPUAHTBI OTBETOB:

1) HopManbHOM AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit mokasatess MPeToMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3 u3MEHUTCSI MHTErpaibHas TydeucnyckarenbHas cocoonocts AUT, eciu

TEeMIEpaTypy Teja YBeIU4UTh B 2 paza?

BAPUAHTBI OTBETOB:
1) yBenuuures B 8 pas
2) yBenuuuTcs B 16 pa3
3) ymeHbmmTCs B 8 pas
4) ymeHnbmutcs B 16 pas
3AJAHHUE Ne 22

HpI/I nepexoaax 3JICKTPOHa B aTOME € OJHOI'O YPOBHS Ha ,I[perfI 3daKOH COXpPaHCHUSA MO-

MEHTa UMITYJIbCA HAKJIAJhIBACT OIpE/ICICHHBIC OrpaHudeHus (TpaBmwio otoopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

r s p d f
3 s N
2 I
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJIAHUE Ne 23
DJNEeKTPOH W (-4acTHIA UMEIOT OJWHAKOBBIE CKOpocTH. [[nmmHa BomHBI Ae Bpoiins smek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y)1eT
BAPUAHTBI OTBETOB:
1) Gonbire
2) MeHbIIe

3) OyayT UMeTh OJIMHAKOBBIC 3HAYCHHUS



3AJAHUE Ne 24

CranuonapusiM ypaBHenueM Llpenunrepa ass s1ekTpoHa B BOAOPOIOTOJ00HOM HOHE SIB-
JISIETCSI ypaBHEHHE. . .

BAPUAHTBI OTBETOB:
2 Ze*
A+ ZH(E+ Jyr=0
1) A dmag ¥
d* 2 1 o
e
2) dx h 2
2
&w+%}§£’w:ﬂ
3) h
diy  2m
Tt Ew=0
4) dx h
3AJIAHUE Ne 25

I'amma-u3inydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB AJIEKTPOMArHUTHOTO U3JIyUYEHUsI, UCITYCKAEMbIX aTOMHBIMH siIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuaunr — 4

3AZTAHHUE Ne 1.
Y cTaHOBHTE COOTBETCTBHE MEX Yy (PU3NUECKHUMHU IOHITHEM U ompesenieHueM. L{ena neme-
HUSL U3MEPUTEIHLHOTO PUOOpa ONpeaenseTcs . . .

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE MEepeMEIICHHsI yKa3aTels Npuoopa K 3HAUCHUIO M3MEPSEMON BEJITHMYMHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BeICHHEM Mpe/ieNa H3MEPeHU I Ha YHCIIO ICJICHUH IKaIbl npruodopa
3AJIAHHUE Ne 2.

Touka M gaBmXeTCSA IO CIMpaly B HAIIpaBICHUH, YKAa3aHHOM cTpenkor. HopmanbHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

Ca BAPUAHTBI OTBETOB:

1) yBenuuuBaetcs
2) yMECHBIIaeTCs
3) He u3MeHsieTCst
3AJIAHME e 3.
3aBUCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH uMmeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINS CKOpOCTH Tesa Ha ock OX B MOMEHT BpeMeHH t = 3 ¢ pu TakoM JBUKEHUU?

BAPUAHTBHI OTBETOB:
1) 20 m/c
2) 34 wm/c
3) 6Mm/c
4) 18 m/c

3AJJAHUE Ne 4,
Bec Ttena —»to cuna ...
BAPUAHTHI OTBETOB:

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

2) TPaBUTAIMOHHOTO B3aMMOJICHCTBUS MEXKIY TEIOM U 3eMIEi
3) C KOTOpOIi OIopa WM TO/IBEC SHCTBYET Ha TEJIO

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

IIpu pacueTe MOMEHTOB MHEPLIMH TeJla OTHOCUTENBHO OCEH, HE MPOXOIAIIMX Yepe3 LEHTP
Macc, UCTonb3yloT Teopemy LlITeitnepa. Eciau och BpalieHusi TOHKOCTEHHOM TPYOKH MEPEHECTH U3



[IEHTpa Macc Ha 00pa3yroIIyto (puc.), TO MOMEHT UHEPIIUA OTHOCUTEIIBHO HOBOW OCH YBEIIMUUTCS
B...

BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4 pasa
4) 1,5 paza
3AJIAHME e 6.

CroirHoi ¥ okl (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBbIE MAaCChl M PaJINyChl, CKa-

THIBAIOTCSI 0€3 MPOCKAIB3bIBAaHMS ¢ TOPKH BBICOTOM h. Torma BepHBIM YTBEPKICHHEM OTHOCH-
TEJIbBHO BPEMEHHU CKaThIBAHUSA K OCHOBAHUIO TOPKH SABIIAETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObIcTpee CKATUTCS CIUTONIHON IMITHH/IP
2) ObICTpee CKATUTCS MOJIBIN IAITAH/P
3) o00a Tena cKaTATCs OJTHOBPEMEHHO

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COU3BMEPUMON CO CKOpOCThIO cBeTa. Ecnu

OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOTO, IOBOPAYMUBACT CTCPIKCHDb U3 BEPTUKAJIBHOTI'O ITOJIOKCHHUA
B TOPU30OHTAJIBHOC, TO OTHOCUTCIIBHO BTOPOTO CTCPIKCHG ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) CTaHeT JJIMHHEee
3) aIMHA HE U3MEHUTCS
3AJIAHUE Ne 8.

MOJIGJ'H) HACAJIBHOIO ra3a 3aKjIro4acTcia B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYISIPHBIM PACCTOSTHUEM
2) MeXIy MOJICKYJIaMH YYUTBIBAOTCS CHIIbI IPUTSDKEHUS M OTTAJIKABAHUS
3) oSHepruei IBUKEHHS MOJIEKYJ MOKHO peHeOpedb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU

3AJAHHUE Ne 9.



CpenHsisi KHHETUYECKasi SHEPTUs MOJIEKYJIbl HeallbHOTO ra3a Inpu Temmneparype | paBHa

.
g==kT
2 3pecs ,i=Np+ng, +2nk,, TAC Nn, Ny, Nk, — YKCIIO CTEIICHEH CBOOOIBI TOCTYMATEIBHOTO, Bpa-

IIaTEJIBHOTO U KOJIe0aTeabHOI0 ABMKEHUHM MOJIeKyibl. IIpu ycioBuu, 4TO UMEIOT MECTO TOJBKO
IIOCTyIaTeIbHOE U BpallaTeIbHOE IBIKeHNUE, I Bogopoaa (Hz) uucio i pasHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunarax (P,V). M3orepmuieckoe paciuimperme
IPOUCXOIUT Ha JTaIe ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3uu UMeeT MECTO TP HAJIMYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

Toveunslit 3apsin +0 HaXOAWUTCS B LEHTpe cdepuueckoil moBepxHocTH. Eciu no6GaBuTh 3apsy
—

+(BHYTPb c(epbl, TO TOTOK BEKTOPa HANPSKEHHOCTH 3JIEKTPOCTATHYECKOro Mo £ depes mo-
BEPXHOCTH C(epHl. ..

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCcKOHEYHO PaBHOMCPHO 33p5[)KCHHOI>i IIJIIOCKOCTBIO C HOBerHOCTHOﬁ
IUIOTHOCTBIO 3apsiaa —O. Ykaxure HaIpaBJICHHUEC BCKTOPA HAIIPAKCHHOCTH SJICKTPUUCCKOI'O IOJIA B
TOuKke A B HaITpaBJICHUEC YBCIUWYCHUA IIOTCHIIMAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKINU B KOHTYpPE MOJIOKUTEIbHA U 110 BEIMUYNHE MUHU-
MajbHa Ha UHTEpBAJE. ..

e
5
.
w
[
o)
4-
o

S e
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BAPUAHTBI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJIe SIBIIIETCS JEHCTBYET TOJBKO HA MOKOSIINAECS 3apsiibl.
3) IloToK BeKTOpa MarHUTHOM MHIYKIIUU CKBO3b IIPOM3BOJIBHYIO 3aMKHYTYIO IIOBEPXHOCTh
OTJINYEH OT HYJIA.
3AJIAHME Ne 16



I'paduk nBUKEHUS TPU TAPMOHUYECKHUX KOJICOAHUSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKITapIBarOTCS JIBa TAPMOHUYECKHUX KOJICOAHHS OJHOTO HAMIPABIICHHUS C OJJUHAKOBBIMU YaCTOTAMH
U paBHBIMU aMIuUTyAaMu Ao. [Ipu pasnoctu ¢az Ag = ammiuTyaa pe3yabTUpyIoUiero koueba-
HUS paBHA...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJIAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HUIKC BOJIH ABJISAKOTCA ...

BAPUAHTbBI OTBETOB:

1) pannoBOJIHEI
2) 3BYKOBBIE BOJHBI B BO3JIyX€
3) yNIbTpa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTUYECKUM HaA3bIBAECTCA CBET ...
BAPUAHTBI OTBETOB:

1) oiHO# ompeieIeHHOMN 1 CTPOTO MOCTOSHHOM YaCTOTHI
2) mo00M 4acTOThI

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

3AJTAHUME Ne 20
SABnenune aucnepcuu HaOIIOIAETCS B IPUPOTHOM SIBJICHUH . ..

BAPUAHTBI OTBETOB:

1) panyra
2) paayKHbIe KAPTUHBI HA MBUILHOM ITy3BIPE
3) ceBepHOE CHSIHHE

3AJAHHUE Ne 21



JUIrHa BOJIHBI, MPUXOIALIASICS HA MAKCUMYM CIEKTPAIbHOM INIOTHOCTU U3J1y4aTelIbHOCTH
(T'\), ymenpmnace B 2 pasa. [Ipu 3TomM Temnepatypa Tena ...

BAPUAHTBI OTBETOB:
1) ymenbniach B 4 pasza
2) yBenu4miIach B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJAHUE Ne 22

IIpu nepexomax 3J1€KTpoHA B aTOME C OJHOIO YPOBHS Ha IPYroi 3aKOH COXPAaHEHMs MO-
MEHTa UMITYJIbCA HAKJIAJhIBACT OIpE/ICICHHbIC OorpaHudeHus (TpaBuiio otOopa). B sHepreruye-

CKOM CIIEKTpe aToMa BOJA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

BAPUAHTHBI OTBETOB:
1) 3s—2s
2)3d-2p
3)4s—-3p
4) 3s—-2p
3AJJAHUME Ne 23

DJNEeKTPOH U HEUTPOH JBMKYTCS C OAMHAKOBOW CKOpPOCTHIO. [Ipu 3TOM AJTMHA BOJIHBI Ji€
bpoiins 6ombie ...

BAPUAHTBI OTBETOB:
1) y meliTpona
2) y 2JIeKTpoHa
3) JUIMHBI BOJIH OJJMHAKOBBI
3AJJAHUE Ne 24

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ.\lf + U (x, y,z,0)¥ = I'Haai

1) 2 i
d* 2w i o S
R (E -y =0
2) Ax h 2
2
Ay + Lf Ew=0
3) R
diy  2m
Tt Ew=0
4) dx i
3AJTAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



