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Ilepeueny Komnemenyuii u UHOUKAMOPOE OOCIMUINCEHUA KOMNEMEH YU C YKAZAHUEM IMAN08 YopMUposanus é npoyecce 0C60EHUA OUCUUNIUHBL

Komnerenus:

YK-1 CniocobeH ocyliecTBIsATh TOUCK, KPUTHUECKHUM aHAIU3 U CUHTE3 WH(GOpPMaIlUU, IPUMEHSATh CUCTEMHBIH MOAXO0/ /U1 PEelIeHUs TOCTaBIICH-
HBIX 3aja4
WNHaukaTophl TOCTUKEHUS KOMIIETEHLIUN:

YK-1.1. 3naeT MeTo/pI aHAJIM3a MPOOIIEMHBIX CUTYAIMi HA OCHOBE CHCTEMHOT'0 TIOIX0/1a.

YK-1.2 YMeer HaxoauTh U MPUMEHSITh HHPOPMAIIHIO, HEOOXOIUMYIO JUIsI KPUTHYECKOTO aHaIM3a MPOOJEMHBIX CUTYaIUH.

VYK-1.3 Bnaneet HaBbIkaMu BbIPaOOTKU CTPATETHH JIEUCTBHM 1O PEIICHUIO TPOOIEMHBIX CUTYaIMil B ipodeccruonanbHon chepe

Huouxamopewl 0o- Omanwl hopmuposanus Komnemenyuu
CMUIHCEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemenyuu Jlekuyuu Hpaxmuueckue Jabopamopnvie 3ansa- | Kypcoeoit npoexm Haumenosanue oyenou-
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 Ouzuxa

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)
Ouenounvle 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
Koumponovnaa 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 CTPOHHO M3JaraeT MaTepuai; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BUJIAMU [IPUMEHEHHS 3HA-
HUH; UCHIOJIB3YET B OTBETE JOMOJIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCIIOM 0aJuIoB, OTM3KUM K MaKCUMaIbHOMY; aHAJIM3UPYET MOTYUECHHBIE 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 IPEYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHIITOTHEHBI, KAYECTBO MX BBHIMOJHEHUS 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 OMIMOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUIIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

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

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYAOBICTBOPUTEIHHO» BBHICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPaMMHOrO Marepuaia, JOMycKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOil 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 JHUCHUIIIIMHBI, HC OTBEYACT
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 00y4da- | MEHAalMOHHbIX
IOLIET0oCs] TI0 Y4EOHOH! TUCIUILINHE. |OMIIETOB
2 |PacuetHo-rpaduue- |CpencTtBo mpoBepku ymeHHHl npu-|Komiuiekr 3ana-

ckas pabora

MEHSITh MOJIy4YEHHbIC 3HAHUSA IO 3a-
paHee ONpeaeIICHHON METOIUKE IS
pelieHus 3aaa4 Win 3aJJaHUi 10 MO-
IO WIA TUCUUTUIMHE 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 3aHSATHC B
BUJIE coOecenoBaHMs IPErno/ aBa-
TEJsl ¢ 00YUYAIOIIMMUCS.

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 6a3bl, Tpo-
BOAUTh  aHAIM3  TIOJIYYCHHOTO
pesynbTaTa paboThl. MOXKET BBITION-
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 3a1ay4)

3anaun PEKOHCTPYKTUBHOTO
YPOBHS, IIO3BOJISIOIINE OLIEHUBATh U
JUArHOCTUPOBATh YMEHHS CUHTE3U-
poBaTh, aHAJIU3UPOBATh, 0000IIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pUaja, C YCTAHOBJICHUEM IpPHU-
YUHHO- CJICJCTBEHHBIX CBS3€H U
(opMyJIMPOBAHUEM BBIBOJIOB

Kommiext 3amau
I MpaKTUye-
CKUX 3aHATUU

Tect

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

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




MuHHUCTEpPCTBO HayKH M BhICIIero oopazoanus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET)

Daxyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Y4eOHbIM ITAaHOM I10 HampaBjieHuo moarotoBku 18.03.02 SHepro- u pecypcocbepe-
TafolIre MPOIECCHl B XUMHUYECKON TEXHOJIOTNH, HETEXUMHUHU M OMOTEXHOJIOTUH IS
oOyyJaromuxcsi MpeayCMOTPEHO TMPOBEJACHUE JIA0OPATOPHBIX 3aHSATUM IO JUCIIH-
minHe dusuka.

JlaGopaTopHbIe 3aHIATHS IO AUCITUILINHE MMPOBOASATCS B CIEIIHATILHO 000PY10-
BaHHBIX Ja0OPATOPHUAX C NPUMEHEHUEM HEOOXOIUMBIX CPEICTB OOydeHHs: Tabopa-
TOPHOTO 00OpynOBaHUs, 00pa3OB sl MCCICAOBAHUN, METOJUYECKUX MOCOOUH.
[lenb mpoBeeHUs 1TaOOPaTOPHBIX PadOT - MPAKTHIECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a TakyKe BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIEHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnast padora Nel. P.100. M3MepeHne JTMHEMHBIX Pa3MEPOB.
Teoperndeckue BONpOCHI Il MOJrOTOBKH K J1a00paTOPHOM paboTe:

1. Yrto 3HAYUT U3MEPUTH HU3NYECKYIO BETUINHY?

2. YeM OTIMYarOTCSI KOCBEHHBIE U3MEPEHHS OT MPAMBIX ?

3. Kakue ObIBalOT NOTPEUTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. llosicHute anropuT™Mbl ONpENEICHUS JAOBEPUTEILHOIO MHTEpBaJia NP Mps-

MBIX U KOCBEHHBIX U3MEPEHUSIX.

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

JlaGopaTopHnasi pa6ora Ne3. P.113. OnpeneneHue ckOpoCTH NyJIy IpU TOMOIIIH OaJi-
JUCTUYECKOTO MAsITHUKA
TeopeTryeckrie BOMPOCHI Il MOATOTOBKH K JJAOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIIATE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOM DHEPTUM.
Kakue cucteMbl Ha3bIBalOTCSI KOHCEPBATUBHBIMU?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?

w



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

JlabopaTtopnasi pa6ora Ne4. P.121. OnpeneneHue MOMEHTAa MHEPIIMU MAaXOBOT'O KO-
jieca ¥ CUJIbI TPEHHUS B ONIOPE
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 MPUMEHUTEIBHO K JaH- HOW abopa-
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. Onpenenenue yHUBepcaaIbHON 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.
TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIA0OpPaTOPHOU 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 TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeToaoM CTokca.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JJa0OpaTOpHO paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy IBUKEHHUE IIAPUKA B KUIKOCTU C TCUCHHE BPEMEHU CTAHOBUTCS PaB-
HOMEPHBIM?

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




Teopernyeckrie BONPOCHI 1715 MOATOTOBKHU K JIAOOpaTopHOil paboTe:

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

2. Kak mogo6path BepXHU# Mpejielt Auana3ona U3MEepeHui 11 moiyueHus oomee
TOYHBIX PE3YyJIbTaTOB?

3. Kakum n0omkeH ObITh JIyd 3p€HUsI OTHOCUTENBHO MIKAJIBI P OTCUETE PEe3yJib-
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.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3HaY€HUE U YCTPOMCTBO KOHJIEHCATOPOB?
2. UTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIApaAJUIEIBHOM M IOCIJIEI0OBATEIBHOM COCIMHEHUN KOHEHCATOPOB?
5. Kakue ausneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOpaX, U Kakue 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 3IEKTPUUECKUM TOKOM, CUJION TOKA U INTIOTHOCTHIO TOKa. B ka-
KUX €IMHUIAX OHU U3MEPSIOTCA?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JJIUTEIBHO MOJJIEPKUBATH JIEKTPUUECKUMN TOK?
3.ChopmynupoBath 3akoH OMa B HMHTErpajibHOM (dopme HJis MOJHOW Ienu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KaknX eIMHUIIAX OHO U3MEPSIETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. O0BSICHUTD IPUHITUT ICUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

JlaGopatopnas padora Nell. P.231. OnpenesieHre TOPU3OHTAIBHON COCTaBIISIO-
1Ied HaNps»KEHHOCTH MAarHUTHOTO MOJIsl 3eMIIH
TeopeTudeckre BOMPOCH IS MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. BenrnunHa u HanpaBlieHHE CHIIbI AMIIEpA.
2. IloBeaeHue paMK ¢ TOKOM B MarHUTHOM moJie. MHIyKIUS 1 HAPSAKEHHOCTh
MarHUTHOTO TOJIs, UX €IUHULIBI U3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. MeTtoanka u3MepeHusi HanpsHKEHHOCTU MarHUTHOTO TOJISE 3€MJIA ¢ MTOMOIIBIO
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 IOKa3aTelb MPEIOMIIEHUS CPEBl U CKOPOCTh PAaCIpOCTPaHEHUS
CBETa B HEU?
3. IloueMy npu pacCMOTPEHHUH MPEAMETA YEPES INIOCKYIO CTEKISHHYIO INTACTUHKY
OH Ka)XETCsI pacIOJIOXKEHHBIM OJIMKE.

JlabopaTtopuasi pabora Nel3. P.324. OnpeneneHue AJIMHBI CBETOBOW BOJHBI C MO-
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 HaOII0/1aeTCsl Ha YKpaHe MPU OCBEIICHUH TU(PAKIIMOHHON pe-
HIETKU ITy4YKOM Oeioro csera?

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

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.: UH®PA-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. flkoBneBa. — Cankr—Ilerepoypr: CBoe uzna-
TenbcTBO, 2020. — 106 c.
3.Badun, /I.b. ®uzuka. Y.l Kunemaruka. Jlunamuka. 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. flkoBnesa.-Huxne-
kamck:HXTH,2013.-84 c.

Kaxxnast MHCTPYKIUSI COAEPKUT KPATKUE TEOPETHUCCKUE CBEICHUS, OTHOCSIIHU-
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 YCTAaHOBKOW, MpPUOOpOM,
METOJIMKOW BBITIOJHEHHUS J1Ta00paTOpHOU pa- 3 6
0OTHI
BrinonHeHre HEOOXOAMMOTO SKCIIEPUMEHTA 3 6
O6paboTKa pe3yJbTaTOB UCCIASAOBAHMUS, TI0- 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 1adopaTtopHbix padorT 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
O6paboTka pe3yabTaTOB UCCIIEIOBAHUS, 11O~ 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 TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATEILCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

@axyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolime mporecchl B

XHUMHAYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOT U
(k00 u HaumeHnogawnue)

HpO(l)I/IJII)/ mporpamMma. MamuyHbl ¥ anmnapaTbl XMMAYECKMX MPOU3BOJICTB

VY4eOHbIM TUTAaHOM 10 HarpasieHuto noarotoBku 18.03.02 DHepro- u pecyp-
cocOeperaroye mporecchl B XUMUYECKOW TEXHOJIOTUH, HEeDTEXUMUU U OMOTEXHO-
JIOTUM JIJIs1 00YUArOIIUXCS MPETyCMOTPEHO MTPOBEACHNE MPAKTUYECKUX 3aHATHI 110
muctuminHe @u3uka Bo 2 cemectpe. OOyJaromuMes MpeanaraloTcs pa3HOypOBHE-
BBIC 33]1a4U U 33JIaHUsI PEKOHCTPYKTUBHOTO YPOBHSI, ITO3BOJISIFOLIME OIIECHUBATH U JTU-
arHOCTUPOBATh YMEHHUSI CUHTE3UPOBATh, aHATU3UPOBATH, 0000IIaTh PaKTUUECKUNA U
TEOpEeTUYECKUl MaTepuan ¢ GopMyJIUPOBAHUEM KOHKPETHBIX BHIBOJIOB, YCTaHOBJIC-
HUEM MPUYUHHO-CIICJICTBEHHBIX CBSI3CH.

3amanue 1

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

2. IBa snemenra (e 1 = 1,2 B, r1 =0,1 Om; €, = 0,9 B, r, = 0,3 Om) coenuHeHbI
OJJTHOMMEHHBIMHU MOJIIocaMu. CONPOTUBICHUE COEAUHUTEIBHBIX MPOBOJAOB I = 0,2
Om. OnpeienuTh CHITy TOKA B LIETIH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTUJIM B COCYJI, cofiepkaliuii Bogy ooremom V= 0,5 i1 npu temneparype T=293 Ku
BKJIIOUMIIM B ceTh HanpsbkeHueM U= 220 B . Yepes Bpems t = 20 MUH ciupalib BbI-
kirounin. Kakoe konruectBo BojbI BbikuIieno, eciin KITJ[ cnupanu n= 80%.

3aganue 2

1. ITo nBym napauienbHbIM OE€CKOHEUHO JUTMHHBIM MPSMbBIM MPOBOIHUKAM Te-
KyT Toku [ 1= 20 A u [ =30 A B onHOM HanpaBneHuu. PaccTtosinne Mexay nmpoBOJ-
Hukamu d=10 cM. BBIYUCIUTS MATHUTHYIO UHAYKIMIO B TOUKE, YAAIEHHON OT 000UX
IIPOBOJHUKOB HAa OJIMHAKOBOE paccTosiHue r = 10 cm.

2. ITy4ok 3J€KTPOHOB BJIETA€T B MPOCTPAHCTBO, 1€ BO30OYKIEHBI OJHOPOI-
HOE 3JIEKTpUUYECcKoe noJie HanpskeHHoCTho E = 1,5kB/M u nepnenaukynspaoe emy
MarHutHoe nosie ¢ u"aykiued B = 1,5MT. CkopocCTh 3JIEKTPOHOB MOCTOSIHHA U



HaIlpaBJIeHa NeprneHIuKYISIpHO BekTopaMm E n B. HailTu ckopocTh IBMIKEHMS DIIEK-
TpoHOB. Kak OyayT ABUraThCsi 3JEKTPOHBI, €CIIN BBIKIIOUYUTH JIEKTPUUYECKOE ToJie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH 3JIEKTPOHOB B 3TOM CiIyvae?

3axanue 3

1. Ha mudpaknuonnyto pemetky amuHou | = 1,5 , comepxameit N = 300
HITPUXOB, MaJIa€T HOPMAJILHO MOHOXPOMAaTUYECKUI CBET C JJIMHON BOJIHBI A = 550
oM. OnpenenuTs: 1) 4ucio MaKCUMYMOB, HAOJIIOAEMbIX B CIIEKTpe JU(GPAKIIMOHHOM
peUIeTKY; 2) yroj, COOTBETCTBYIOLIUHN MOCIETHEMY MAaKCUMYMY .

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
M300paKeHHEe Tpe/IMeTa Ha AKpaH, OTCTOSIIEM OT JIMH3bI Ha paccTossHUM L = Swm.
Dkpad npuABUHYIM K iuH3e HAa AL = 18cMm. Ha ckomnbko ciienyet nepeMecTuTh npe-
MET, YTOOBI OMATH MOIYYUTh PE3Koe N300pakeHue npeamera?

3. 13 cMOTpOBOTO OKOIITKA MTeYH U3ydaeTcsi oTok s3uepruu de = 4k J[>x/MuH.
OnpenennTs TeMnepaTypy T meuw, eciy IIomans oKomka S = 8cm? .

OcTanbHble BAPUAHTHI 3a1aHUI MPUBEIEHBI B METOJUYECKUX YKA3aHUAX, pa3pa-
O0oTaHHBIX Ha Kadeape Pusuka:

1. bukrarupoB B.B., fAkosnesa E.B. 3aganus no ¢usuke 11 caMoCTOSATEIBLHOMN pa-
6otel ctynentoB. Yacte 1./ Hwmwxnaexkamck: HXTU (pumman) DPI'BOY BIIO
«KHUTVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢pusuke 1j1s1 cCaMOCTOSITEIbHON pa-
6otel ctynentoB. Yacte 2./ Hwxnekamck: HXTU (dunmuan) O®I'bOY BIIO
«KHUTVY», 92 c.

Bapuanm Pazoenvt u nomepa 3adau
dnexmpocmamuca, dnexmpomaznemusm T'eomempuueckas u 6onnosan
dnexkmpoounamuka onmuka

(4acmo 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 BEIMOMHICT 3 MHAWBHYATbHBIX 3aaHMsI.

[To oyHOW M OYHO-3209HOHN (hopMe OOYUCHHsS 3a pelIeHHne KaKIOTO CTYACHT
MOJKET MOJy4uTh OT 3 70 6 O6amnoB. [IpakTudeckoe 3aHITHE 10 OYHOW M OYHO-320Y-
HOU popMme oOyueHus oleHuBaeTCss MUHUMYM B 3 - 4 Gaiyia (eciu He CIPaBUIICS C
3a/laHreM 0e3 IMTOMOIIH MPEIOaBaTeNs ), MAKCUMYM B 5 - 6 0ayutoB (eciiu CripaBUiICs
C 3a/ITaHUEM CaMOCTOSITEILHO).

1o 3a0uHOM (hopme 0OyUEHHUs 3a PEIIEHUE KAKIOTO CTYAEHT MOXKET MOIYYUTh
ot 9 o 15 0annos. IIpakTueckoe 3aHATHE O 3a04HOU (opMe 0OyUEeHHsI OLICHUBA-
eTcst MuHUMYM B 9-10 Gaina (ecu He cipaBHIICS ¢ 3alaHueM Oe3 TTIOMOIIY TIPeToa-
BarTelisi), MaKCUMyM B 14 - 15 6asuioB (eciu cripaBUiICs € 3aJITaHUEM CaAMOCTOSTEIIBHO).

WToroBpiil peHTHUHT MO MPAKTUYECKUM 3aHSATUSM MPOCTABISIETCS KaK CpeHee
apu(pMeTHIECKOE MOTYyUYEHHBIX 0aJIOB 3a pelieHre 3 UHIUBUIyJIbHBIX 3aJJaHUM.
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KoMiuiekT 3aqannii 1yt KOHTPOJIbHOM padoTsl Ne 1
JJISL OYHOM ¥ 0YHO-32049HO opMBbI 00yUeHHHA
o pucruiinae Pu3uka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONITHKA

Bapmanr 1, 11, 21

3aoanue 1.00BEKTUB COCTOUT U3 JIBYX JIMH3: COOMpAIOIIeH ¢ (hOKYCHBIM pac-
ctossuueM F = 15 cMm u pacceuBaromieit ¢ pokycHbIM paccrosiuuem F = - 15 cwm.
JInn3bl pacnonoxeHsl Ha paccTtositHuM 10 cM Apyr ot apyra. OnpeaeauTh MOJ0KEHNE
IJIaBHBIX (POKYCOB OOBEKTHBA.

3aoanue 2. Bo3nymHblid KJIMH 00pa3oBaH JBYMs IJIOCKOMApaslIeIbHBIMU
MJIACTUHKAaMHU, Ha KOTOPbI€ HOPMAJIBHO MAJ1a€T MOHOXPOMATHUYECKUIM CBET C ITTUMHOM
BOJIHBI A= 500 HM. OnpeAeuTh Yyro o MeXAy TIaCTUHKAMU, €CJIM IITUPUHA UHTEP-
(dbepeHITMOHHBIX MOJI0C, HAOIIOAAEMBbIX B OTPAKEHHOM CBeTe, cocTaBisieT Ah =5-10"

4 M.

3aoanue 3.]IBe 61M3KHE KENThIE CIIEKTPAIbHBIC TUHUU HATPUS UMEIOT IJTUHBI
BoJH 589,6-10 %M 1 589,010 ° M. MOXHO JIU ¢ OMOLIBIO AUPPAKIMOHHON PELIETKH
HAOIONATh pa3/ieIbHO ATH JIMHUW B CIIEKTPE MEPBOTO MOPSAKA MpU HAOIIOACHUU
CIIEKTpa HEMOCPEICTBEHHO TJIa30M Yepe3 peleTKy, eciu pemerka umeet 200 mrpu-
xoB Ha 1 MM? Pa3zpemaronyto crmocoOHOCTH TJ1a3a MPUMUTE PaBHOM 2.

Bapmanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapruyMe HaxOJAUTCsl MaJieHbKas ppiOKa. Bo ckobKo
pa3 yBEeJIIMYEHHOM BUJIUT ATy pbIOKY HaOII0JaTeNb, €CJIM PhIOKA HAXOAUTCS y AaJIbHEN
CTEHKU aKBapuyMma M HaOJtoJIeHue BeeTcs o auaMerpy mapa? CTeHKu akBapruyMa
CUMTATh TOHKHMH, ITOKA3aTeNb MPETOMIICHUS BOJIbI paBeH N.

3a0anue 2.IlpenMet B Buje oTpe3ka JUIMHOW | pacmosioxeH BAOIb ONTHYE-
CKOM ocH coOuparoreit TuH3bI ¢ POKYCHBIM paccTosiHUEM F, maromeii 1eiCTBUTEIh-
HOE M300pakeHue Bcex ero Touek. CepenrHa oTpes3ka pacnosio’keHa Ha PacCTOSTHUH
d ot muH3E1. HaliTi ipoioibHOE YBEITMYECHUE TIPEIMETA.



3aoanue 3.10. Ilpu najgeHun €CTECTBEHHOTO CBETAa HA HEKOTOPBIN MOJIsIpr3a-
Top npoxoaut 71 = 30 % CBETOBOro MOTOKA, a Uepe3 ABa TAKUX MOJApU3aTOpa — ¥ =
13,5 %. Haiiti yroa ¢ Mexay MiI0CKOCTSIMU NPOITYCKaHUSI 3TUX MOJISIPU3ATOPOB.

Bapmuanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera najgaet Ha OOKOBYIO I'pPaHb MPU3MBI 10 YTIOM
a =30°. TIpemomusroruii yron npusmel Y =45°. Tlokazatenu mpeaoMIIeHUs CTEKIIa
IPU3MBI ISl KPACHBIX U (DUOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=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 npuxkata K CTEKJISIHHOM TUIacTUHKE. J([MaMeTpbl
m -ro u (M+5)-ro TemMHBIX KoJiell Hpl0TOHA B OTpaskeHHOM cBeTe paBHBI. OTpe/IeUTh
JUIMHY BOJIHBI CBETA K HOMEP KOJIbLIa M.

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

Bapuanr 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 2.11penomistomuii yrou ctekiasaaou (n = 1,5) mpusmsl y = 60°. Tlox
KaKUMH YTJIaMHd BO3MOYKHO ITPOXOXACHUE MTPEIIOMIIEHHOTO 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, PAANYC KOTOPOTO I'MOXHO MEHATh. PaccTosiHug oT 1ua-
(dparmbl 10 UCTOYHKKA U SKpaHa paBHbl ¢ =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 IIIOCKONApAIIIEbHYIO 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 YBEJIMUUTCS PACCTOSIHUE MEXIY COCETHUMU UH-
TepPEepEeHIMOHHBIMU TI0JI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciiu 3ejeHbli CBEeTO-
GuisTp (A = 5-10° cM) 3ameHuTH KpacHeM (A = 6,5-10° cm).

3aoanue 3. CKOIBKO MITPUXOB HA 1 MM JUIMHBI UMeET TU(pPaKIMOHHAS pe-
IIeTKa, €CJIM 3eJieHas JIUHUS PTyTH (A = 546,1 HM) B CHEKTpe MEepBOro MopsjiKa
HaOroaercs noa yriiom 19°8'?

Bapmanr 6, 16, 26



3aoanue 1. Ilokazatenp npeoMiieHus cTekia paBeH 1,52. Haittu npenens-
HBIE YTJIbI [TIOJIHOTO BHYTPEHHETO OTPaXKeHMS JIJIs1 IOBEPXHOCTEH paznena: 1) crekno-
BO3/yX; 2) BOJIa-BO3/yX; 3) CTEKJIO-BO/JIA.

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-
pa’keHUs IIETN Ha 3KpaHe, YAaJIEHHOM OT 11enu Ha paccrostaue 1 m. Llupunoii n300-
pPaXKEHHUs CUUTATh PACCTOSHHE MEXy MEPBBIMU TUGPAKIIMOHHBIMH MUHHUMYMaMH,
PacoJIOKEHHBIMHU 110 00€ CTOPOHBI OT TJTABHOI'O MaKCUMyMa OCBEILIEHHOCTH.

Bapuant 10, 20, 30

3aoanue 1. HaliTn mokazartenb IpeIoMIICHHS KUJIKOCTHU, 3allOIHSIOIEH po-
CTPAHCTBO MEXAY CTEKIIIHHOM IUIACTUHKOW M JIEKAIIEHd Ha HEW IJIOCKOBBIIYKIION
JIMH30M, €CJIU MPU HaOJI0JICHUH B oTpakeHHOM cBetre (A = 0,60 MxMm) paauyc 8-To
TeMHOT0 KoJblla HptoToHa oka3aics paBHbIM 1,8 MM. Paaunyc kpuBu3Hbl auH3bI 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
IJIOCKOCTSIMU JIBYX HUKOJIEH, €CJIH MOCIIE MMPOXOXKICHUS YepPEe3 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 AUPpPAK-
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 HAJIMYMM B HEW He Oosee 0JHON HerpyOoil 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 BBINOJHUI HE MEHee 2/3 Bceil paOOThl WM JIOMYCTUI: HE 0oJiee O HOM
rpyOol omMOKY 1 JBYX HEAOUETOB, UM HE OoJiee OJTHOM Ipy0oil U 0JIHON HerpyOoi
OIIMOKH, WU He 00Jiee IBYX-TpeX HErpyObIX ONIMOOK, 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 HAYKU U BhICIIEro odpa3oBanus Poccuiickoit denepanyu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepanbHOro rocyAapCTBEHHOTO OIOI)KETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS
BBICIIIET0 00pa30BaHUs



«Kazanckuit HaHI/IOHaHBHHﬁ I/ICCJ'IGILOBaTeJII)CKI/Iﬁ TEXHOJOTMYECKUI YHUBCPCUTET»

@axynvmem MexaHU4ECKUT

Kagheopa llukn busnko—MareMaTHIeCKUX JTUCIUILINH

Hanpasnenue noaroroku: 18.03.02 DHepro- v pecypcocOeperarome npouecchl B
XUMUYECKON TEXHOJIOTUHU, HEPTEXUMHUHN U OMOTEXHOJIOTHU
(K00 u Haumenosanue)

[Tpoduns/mporpamma: MamyHel ¥ annapaTbl XKMUYECKUX MTPOU3BOJICTB
(Haumenosanue)

KoMmnuiekT 3aganuii 1151 KOHTPOJIbHOM padoThl Ne 2
JJISl OYHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
1o aucuuimHe dusuka

Pasznen 9. ®usuka aapa U 3JICMCHTAPHBIX YadCTHIL

3aoanue 1. B Tabnuiie mpuBEICHBI SIEPHBIC PEAKIIUU, COOTBETCTBYIOIIUE Ba-
puanTy 3aaanus. OnpeneanuTe HETOCTAOLIEE B 3alUCH SAPO WIHM YACTUILY U pacCcyu-

TaWTE SHEPTUIO PEAKLIHH.
Tadmmua 6.1 (x 3amagam 6.1.1 — 6.1.25)

Howmep 3a- Snepnas peakuus Howmep 3a- SAnepHas peakuus
Aaqn Iadyu
6.1.1 SLi + 2—%Be + “He 6.1.14 Be + °Li — 2+ *He
6.1.2 2C+?H- 2+ 1B 6.1.15 BN + "Li— ?2+°H
6.1.3 180 + ®Li— 2+ °H 6.1.16 2C + 'Li— 2+ *He
6.1.4 N + 7Li >18F + 2 6.1.17 UB + "Li— 2+ 2n
6.1.5 1B + Li— ?2+°H 6.1.18 160 + ®Li— 2+ “He
6.1.6 oLi + 7—®Be + H 6.1.19 YN +5Li 50 +?2+n
6.1.7 9B + 6Li— 2+ *He 6.1.20 1B + 3He— 2+ OLi
6.1.8 0 + 'H— 7+ *He 6.1.21 2C +5Li— 72+ %0
6.1.9 80 +5Li— 2+ *He + n 6.1.22 0B + 6Li— ?2+°N
6.1.10 ? 4+ “He—¥N +n 6.1.23 ? +5Li— 2H+ Y0
6.1.11 Li+ ? —>°Be + “He 6.1.24 ? +5Li— 'H+ °N
6.1.12 1B + “He— 2+ H 6.1.25 UN+°H>H+?2+n
6.1.13 160+ 2 >N + *He

3aoanue 2. Kakue n3oTomnsl 00pa3yroTcs B IEMOYKE paIMOAKTUBHBIX pacria-
JIOB Si7ICp, IPUBEACHHBIX B TAOJIUIIE, COOTBETCTBYIOIIMX BapUAHTY 3aaHUSI.

Tadnmmua 6.2 (x 3axavam 6.2.1 — 6.2.25)

Howmep Hcxonnoe saapo [TocnemoBaTenbHOCTD pacmaia
3a-
Jauu
6.2.1 232Th a—>B—o>p—a
6.2.2 220Rn a—a—p—P




6.2.3 2N a—pB—oa—a
6.2.4 238y o—->p—op—a
6.2.5 *®Ra a—a—pB—a
6.2.6 235y o—>p—ooa—P
6.2.7 22INC a—o0—pB—a
6.2.8 215pg a—p—oa—P
6.2.9 2 At a—a—p—P
6.2.10 28AC B—a—a—p
6.2.11 229Th [T —
6.2.12 234pa B—oaoa—oa—a
6.2.13 234Th BoB—oa—a
6.2.14 214B;j a—->pB—>pf—oa
6.2.15 2107 BoPB—oa—P
6.2.16 233pg B—oa—a—P
6.2.17 215pg a—>pB—-pB—-a
6.2.18 228Ra BoB—oa—a
6.2.19 1Rn a—a—>pB—-a
6.2.20 214pg a—pB—oa—p
6.2.21 223Fy a—pB—oa—a
6.2.22 29At a—>pB—->pB—a
6.2.23 22Ra o> a—p—a
6.2.24 21Th Boa—pP—oa
6.2.25 231pg o> a—p—a

3aoanue 3.0npenennTe TOJMIMHY 3aIIUTHOTO CJI0sI, TO3BOJISIONIETO CHU3UTh
WHTEHCUBHOCTb Y3KOTO IMyYKa Y-H3JTy4YEeHHS O JIOMYCTUMOIO YPOBHSI MHTEHCUBHO-
cTH pagroakTuBHOro manydenus | = 1 mxJ[x cl-m?. MHTEHCUBHOCTL HeOCTa0IEH-
HOTO My4YKa lg, SHEeprus y-KBaHTOB U BEIIECTBO 3aIUTHI IPUBEICHBI B TaOIUIIE, CO-
OTBETCTBYIOIIME BAPUAHTY 3a1aHUSI.

Ta6auna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep HNHTreHcus- OHeprus y- BemectBo
3a7aun HocTs lg, MKI[)K'c'l'M' KBaHTOB, M>B 3aMTUTHI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 YYT'yH
6.3.3 50 6,0 O0eToH
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 BOJA
6.3.10 70 8,8 IyT'YH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEI]
6.3.13 250 2,0 9yT'yH
6.3.14 50 3,6 IYTYH
6.3.15 700 50 CBUHEI]
6.3.16 100 1,7 OeToH
6.3.17 250 3,0 CBUHEI]
6.3.18 5000 4,0 CBHUHEI]




6.3.19 500 2,2 YYT'YH
6.3.20 500 1,0 BOJA

6.3.21 500 0,5 YYT'YH
6.3.22 70 1,0 0eToH
6.3.23 300 2,2 CBUHEIL
6.3.24 50 0,7 YyTr'yH
6.3.25 20 0,5 O0eToH

Kpurtepun oieHKH KOHTPOJIBbHOH padoThl Ne 2 o ¢usuke

[Tpu oneHKe KOHTPOJIBLHON paboThI MO (QU3HKE SApa U dJIEMEHTAPHBIX YaCTHUIL
ClIeTyeT pPyKOBOJICTBOBATHCS CIEAYIOUIUMHI KPUTEPHUSIMH OILICHKH 3HAHUM 1O (PU3HKE,
YUHTBIBAS TIONYIIEHHBIE CTY€HTaMU OIIUOKH U HETOUETHI.

MakcuManbHOE KOJUYECTBO OalJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocTaBisieT
4,0 6ainna.

MuHMMaIbHOE KOJUYECTBO OAJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocraBiser
2,0 Ganna.

J1J1 TOro yTOoOBI KOHTPOJIbHAS paboTa cuuTazach CAAHHOM, HEOOXOAMMO HaIlu-
catb ee Ha 2,0 OamtoB U BeIe. [Ipu MOBTOPHOM NEpenuChIBAHUM KOHTPOJBHOW B
UTOTOBBII PEUTHHT UAET CPEAHUI Oalll MO BCEM MOMNBITKAM.

TI'pyovimu SBASIOTCS OMIMOKH, CBUACTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC ()M3MYECKUE TCOPUHU M 3aKOHBI 110 TEOMETPUIECKON M BOJTHOBOW ONTHKE
WM HE YMEET MPUMEHATh UX MPH PEIICHUH 3a/1a4 Pa3INdHbIX THIOB; HE 3HaeT (op-
MYJI WM HE YMEeT MMPUMEHSATh WX K PEIICHUSM 3aa4; He 3HACT ¢IUHUIl (PHU3NISCKUX
BEJIMYMH WJIA HE YMEET IMOJIb30BAThCA MU, K TPYOBIM OIMMOKaM OTHOCSATCS TAaKXKe
HEMpaBUIBLHO CPOPMYIUPOBAHHBIE BOMPOCHI 33Jaud WM HEBEPHBIC OOBICHEHHS
X0J1a €e penieHus, He3HAaHUE TIPUEMOB PEIICHHUs 33/1a4, a TAKKe OIIMOKH, CBUIETEIb-
CTBYIOIIME O HETIPABUIILHOM MTOHUMAHUU YCIIOBUS 3a/1a41 WU UCTOJIKOBAHMSI pelie-
Hus. Kaoicoas epybas owubka oyenusaemes muryc 1,0 o6ann.

Hezpyovimu owudkamu ABISIIOTCS HETOYHOCTh YEPTEXKA; MPOIMYCK WIM HETOY-
HOE HalMCaHWE HAMMEHOBAHUS €IUHUI] PU3NUECKUX BEJIMYHNH; BHIOOp HEPAIIMOHAIb-
HOTO Xo0/11a pewenust. Kaocoas neepybas owuobka oyenusaemes munyc 0,1 oanna.

K nedouemam oTHOCSATCS: HEpAIlMOHAIILHBIC 3aITUCH TPU BBIYNCICHUSAX, HEpa-
ITMOHAIBHBIC TTPUEMBI BBIYMCIICHUH, Pe0Opa30BaHUil M pEIISHUH 3a/1a4; OTICIbHBIC
MOTPENTHOCTH B (POPMYIMPOBKE OTBETA; OTACIbHBIC OMIMOKH BEIYMCIUTEIIBHOTO Xa-
pakTepa; HeOpeKHOE BBIMOJHEHUE 3alUcei, uepTexen. Kaowowlil nedouem oyeHusa-
emcs munyc 0,3 banna.

WuTepBan 6aninoB pedTUHTa 32 KOHTPOIbHYIO padoty 3,4 < R < 4,0 6anna cra-
BUTCS, €CJIA CTYJICHT BBIMOJIHII paOOTy MOJTHOCTHIO 0€3 OMMOOK U HETOYETOB WIIH
IIPY BBITIOJTHEHUH PAOOTHI TTOJTHOCTHIO O€3 OIMMOOK ¥ HEJI0UETOB, HO MPY HATMYWHU HE
OoJee 0JTHOM HE aKKypaTHOW 3aIrKCH.

NurepBan 6amios peiituara 2,8 <R < 3,4 craButcs 3a paboTy, BHITIOTHEHHYIO
MOJIHOCTHIO, HO MPU HAJIWYUH B HEW He Oosee 0AHON HEerpyOol OMMOKUA U OJHOTO
HeJloueTa WiK He 0oJiee IByX-TpeX HEeJI0UETOB, €CIIM MHTepBaJl 0aJUI0B peUTHHTa CTY-
JICHTA.



Nurteppan 6amios peiitunra 2,0 < R < 2,8 craBuTcs B TOM Cily4ae, €CJIM CTYASHT
MPABUJIBHO BBITIOJIHWI HE MeHee 2/3 Bceil paboThl Wi JOMYCTHII: HE Oosiee OJIHOM
rpy0oii OImMOKY U IBYX HEJIOYETOB, HJIA HE OoJiee 0THOM TpyOoi U 0THOM HeTpyOOoi
OLIUOKH, UK He 0oJiee IBYX-TPEX HErpyObIX OMUOOK, UITU OJHY HErpyOyIo OIHuOKY
Y TPU HEJIOYETA.

bann peiitunra cryaenrta coctaBisier R<2, korja 4ucio omuOOK U HEA0YETOB
MIPEBOCXOAUT HOPMY HWJIM €CJIM MPABHIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

MuHHCTEPCTBO HAyKU U BhIciIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepanbHOro rocyAapCTBEHHOTO OIOI)KETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS
BBICIIIET0 00pa30BaHUs



«Kazanckuit HaHI/IOHaHBHHﬁ I/ICCJ'IGILOBaTeJII)CKI/Iﬁ TEXHOJOTMYECKUI YHUBCPCUTET»

@axynvmem MexaHU4ECKUT

Kagheopa llukn busnko—MareMaTHIeCKUX JTUCIUILINH

Hanpasnenue noaroroku: 18.03.02 DHepro- v pecypcocOeperarome npouecchl B

XUMHYECKON TEXHOJIOINH, HePTEXUMHUU U OMOTEXHOJIOT U
(K00 u Haumenosanue)

[Tpoduns/mporpamMmma: MamyHel ¥ annapaTbl XKMUYECKUX TPOU3BOJICTB

KomiuiekT 3aianuii 1Jisi BBINOJHEHHSI KOHTPOJIbHOM padoThl Ne 1
1J1s1 32049HO GopMbI 00yUeHUs
M0 TUCUUIUTNHE (DU3UKa
Pa3znen 1 ®usnyueckue OCHOBBI MEXaHUKHU
3aoaua 1. JIBe ipsiMble JOPOTH NIEPECEKAIOTCS MO YIIIoM o. [1o HUM K epekpecTKy
npUOIMIKAIOTCA J1Ba aBTOMOOMIISI: TPY30BHK CO CKOPOCTBIO Vi M JIETKOBOW aBTOMO-
OMJIb CO CKOPOCTHIO V2. C MaTpyJbHOTO BEPTOJIETA 3AMETHIIN, YTO B HEKOTOPBIA MO-
MEHT BPEMEHH T'PY30BUK HAaXOJWJICS Ha paccTOsIHUM L1, a 1erkoBoil aBTOMOOMIIb Ha
pacctostHuM L, ot nepekpectka. TpedyeTcs OTBETUTh HAa BOIPOCHI:
a) BO3MOXHO 1T CTOJIKHOBEHHE MAITuH?
0) KakoBo MHUHMMaNbHOE PacCCTOSHHE, HA KOTOPOE COMMXKAIOTCA MAIIMHbI, U KOTJa
ATO COJIMKEHUE TPOU30MACT?
B) KaKOBa CKOPOCTh AaBTOMOOMJIEH B CHCTEME OTCUETA, IBHXKYLIEICS 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/ V2, KM/ LM Lo, M V, KM/4
3a1a4u
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 TpPy30BOMY
1.15 30 54 72 500 1000 216 TpPy30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JISTKOBOMY
1.1.8 60 36 72 500 750 216 IPy30BOMY
1.19 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 JIETKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IPy30BOMY
1.1.17 60 54 90 300 600 240 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
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 JISTKOBOMY




1.1.22 90 54 72 500 750 216 JISTKOBOMY
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 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 IPy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
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. OnHOPOIHBIN 1IAp MacChl M CKAaThIBAETCS 0€3 CKOJIBKEHUS N0 HAKIIOHHOM
TUTOCKOCTH, COCTABIISIONIEH YToJl 0. ¢ TOpu30HTOM. Haiitu:

a) YCKOpEHHe IICHTpa 1apa;

0) 3HayeHue Kod(pduIreHTa TPEHUS L, IPU KOTOPOM CKOJIBLXKEHUS HE OyIeT;

B) KUHETHYECKYIO HEPIHIO I1apa yepe3 Bpemsi t mociie Havana IBHKEHHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr a,’ t,c
3a/1a4u

121 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 1,4
1.2.5 4 30 1,3
1.2.6 1 45 1,5
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 1,5
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 1,5
1.2.19 4,5 60 1,1
1.2.20 5,5 30 1,7
1.2.21 3 45 1,5
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 1,5
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1




3aoaua 3. 3akOH OBUKEHUS TPY3HWKa, IPUKPEIJICHHOTO K MPYKWHE, B OTCYTCTBUHU
3aTyXaHUsl UMEET BU]T

X (t) = Xo Sin (wt + o),
['me Xo - ammumatyaa xkoyebanus, W — IUKINYecKast 9acToTa, (oo — HavaiabHas ¢asa.
OnpenenuTh HAYaILHYIO KOOPAWHATY, HaYaJIbHBIC 1 MaKCUMaIbHBIC 3HAYCHUS CKO-
pPOCTH M YCKOpEeHUs rpy3uka. [locTpouTh rpaduku 3aBUCIMOCTH KOOPIUHATHI, CKO-
POCTH U YCKOPEHHS OT BPEMEHH.

Tabauma 1.3 (x 3amauam 1.3.1 — 1.3.30)

Howmep X0, M W, paj/c (0}
3a1a4u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 w/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 w/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 n/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

Pa3nen 2. MonekynsapHas Gu3uka u TepMOIMHAMUKA
3aoaua 4. B cocyne o0beMoM V HaXOAUTCS L MOJIb Fa3a MPU HOPMaJIbHOM JIaBJICHUH.
Bo ckonbKo pa3 Hago yBEIMYUTh TEMIIEPATYPy, YTOOBI JaBJIEHUE YBEJIUYUIIOCH B N
pa3? CpaBHUTH C pe3ybTaTaMHU JIJIsl UI€aTbHOIO rasa.




Tabmuma 2.1 (x 3agagam 2.1.1 — 2.1.30)

Howmep ras V, 1 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
2.1.4 azoTr 250 250 15
2.1.5 KHCIIOPO]T 300 150 1,8
2.1.6 OKHCH yTJIeposa 350 350 3,5
2.1.7 JIBYOKHChH yIiiepoja 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 MIPOIIaH 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 areTuicH 280 300 3,4
2.1.14 JIBYOKHUCH CEPHI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reni 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 yTIepoJia 180 200 3,5
2.1.22 BOJISTHOM Tap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 STaH 160 350 4
2.1.25 MIPOTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 areTuIeH 200 200 3,2
2.1.28 JIBYOKHUCH CEPHI 100 250 3,4
2.1.29 BOJIOPOJL 150 150 2,7
2.1.30 reiaui 250 350 3,1

3aodaua 5. B cocye noJ1 nopuiHeM HaXoAuTcs ra3 Mmaccor M. Kakoe KoJim4ecTBo Ter-
JIOTHI HAJI0 3aTPATUTh, UTOOBI HarpeTh ra3 Ha AT? Ha ckosibKo TpHu 3TOM MOJHUMETCS
nopireHs? Macca nopirHs M, miomasb ero mornepevyHoro ceueHus S. JlaBneHne Ha

TIOPIITHEM 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
3a1a4M
2.2.1 azor 1 10 1 10 100
2.2.2 BOIOPO/T 1 15 0,5 15 80
2.2.3 renui 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 KHCIIOPOJ 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 BOJSIHOM Iap 2,5 25 1,5 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90
2.2.12 renui 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 azoTr 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 JIBYOKHUCH yTiepoja 2 15 2,5 10 90
2.2.18 BOJISIHOM Tap 5 20 3 15 130
2.2.19 MeTaH 2,5 25 1 20 100
2.2.20 BOZIOPO/T 3,5 5 0,5 25 80
2.2.21 renui 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3or 2 20 2,5 20 90
2.2.24 KHCJIOPO/T 3 25 3 25 130
2.2.25 OKHCH yTJIeposa 4 5 1 10 100
2.2.26 JIBYOKHCH yriepoja 15 10 0,5 15 80
2.2.27 BOJISTHOU TIap 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJ 2,5 25 25 10 90
2.2.30 reui 3,5 5 3 15 130

Pasznea 3. DiekTpocTaTuka

3adaua 6. Ha puc.] noka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3J7IaX PEMIETKU C STYEHKOU
B opme kBajapara co ctopoHor @ = 0,1 M. B HEKOTOPBIX y371ax pEenIeTKH pacroio-
KeHbI ToueuHbIe 3apsabl Q1, .... Qo, BEIMUMHBI KOTOPHIX ¢ pasmepHocThio HKIT (1
oK =10° Ki) ykaszansl B Tabnuue 1. B ocTalnbHBIX y31ax 3apsaabl OTCYTCTBYIOT.
Omnpenenure HAMPSHKEHHOCTDH W MTOTSHITAN DJICKTPHUECKOTO TOJISI B TOUKE, YKa3aH-
HOM B mocliienHeM ctosiOle Tabsuipl. CaenaiTe cXxeMaTUUeCKUW PUCYHOK JIMHUI
HAIPSHKEHHOCTH DJICKTPUIECKOTO TIOJIS 3aIaHHON CUCTEMBI 3apsI0B.

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
Ta6auma 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Bein4uuHbI 3apsiioB Homep
3agavun Ql QZ (?3 Q4 Q5 Q6 Q7 QS 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. PaBHomMepHO 3apsikeHHast cepa paguyca Rj okpyxeHa ciioeM AUAICK-
TpUKa, BHEITHUHN paamyc KoToporo Ry . 3apsm cdepsl paBeH Q, mudiaekTpudecKas
MPOHUIIAEMOCTh MaTepuaiia cjos €. HapucoBars rpaduk 3aBUCUMOCTH HAIIPSYKEHHO-
CTHU ¥ IOTEHIMAJIa MIEKTPUUECKOTO MOJIsL OT PACCTOSIHUSA 110 LIeHTpa cephl U BHIUKC-
JIUTh MMOBEPXHOCTHYIO IJIOTHOCTH 3apsijia TUAJIEKTPUKA.

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-
IIMOHAJIBHBIC TTPUEMBI BBIYUCIICHHUH, TIPe0Opa30BaHUM M PEIICHUH 3a/1a4; OTACIbHBIC
MOTPENTHOCTH B (POPMYIIMPOBKE OTBETA; OT/ACIbHbBIC OIMIMOKH BEIYMCIUTEILHOTO Xa-
paktepa; HeOpexHOe BBINIOJIHEHUE 3alluce, yepTexeil, cxem, rpadukoB. Kaxmbii
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, BHIIOIHEHHYIO IMOJHOCTHIO, HO IIPU
HAJIMYUU B Hell He OoJiee 0JJHOM Herpy0oii OIIMOKU U OJTHOTO HEAOYETa WK He OoJiee
JBYX-TPEX HEIOUETOB.

9 <R < 11,0 6ay1a cTaBUTCA B TOM CIIy4ae, €CIU CTYIEHT MPABUIIBHO BBIIOJI-
HUJT HE MeHee 2/3 Bcel paboThl WM JOMYCTHI: He Oojiee OJTHON TpyOoi OmMoOKUu U
JIBYX HEJ0YETOB, UM HE OoJiee OHOU IpyOol U OAHON HErpyOOl OMIMOKHU, 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,
IPU KOTOPOH MOKET ObITh BHICTABIIEHA OLIEHKA «3%, HJIM €CIIU MPABUIILHO BBITIOJHEHO
MeHee 2/3 Bcell paboThI.

MuHucTepcTBO HAyKH U BhIcIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puiran)
(benepanbHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS
BBICIIET0 00pa30BaHus
«KazaHckuil HalMOHAIbHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTUUECKUI YHUBEPCUTET



Daxynvmem MexaHUYECKUN

Kagheopa llukn busnko—MareMaTHYeCKUX JTUCIUILINH

Hampasnenue moaroroku: 18.03.02 DHepro- u pecypcocOeperarwime mpoecchl B

XUMHYECKON TEXHOJIOTUH, HePTEXUMHUU U OMOTEXHOIOT U
(k00 u Haumenoganue)

[Tpoduns/mporpamma: MamyHel ¥ annapaTbl XKMUYECKUX TPOU3BOJICTB

KoMmuiekT 3aganuii AJ151 BHINOJIHEHUSI KOHTPOJIBbHOM padoThl Ne 2
NJIs1 3204HOM opMBbI 00yUeHUSA
110 TACLUIUINHE (DU3UKa

Pasznaea 5. D1eKTpoMarHeTu3M

3agaya 1. Yactuua maccbl M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJEHCATOP JJIMHBI
L oz yriioM o K IJTOCKOCTH IIJIACTHH, a BbUIETAET Moj yriioM f . Halitu nepBoHa-
JabHYI0 KMHETHYCCKYIO dHEpruto yactuibl Wy, eclii HanpssKeHHOCTh dJISKTpHUYe-
CKOT0 TOJIsI BHYTPHU KOHJIEHcaTtopa F.

Ta6auna 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 /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 n/3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 n/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 /3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 n /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 n/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 n/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 8 9 3 /4 /6 5

5.1.30 9 -10 7 n/3 n /6 3

3agava 2. DNeKTPOH JBHKETCA B OAHOPOIHOM MarHMTHOM IOJIE C MHAYKIMEN BTak,
YTO BEKTOP €ro CKOPOCTH, PABHOW 0, COCTABIIAET C HAIIPABJIECHUEM BEKTOPA MHIYK-
MM MarHUTHOTO MOJs yroua o. OnpeneauTs panyc U Iiar BAHTOBOM JIMHHM, 110 KO-
TOPOM OYyJET ABUTATHCS SJIEKTPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a1a4M
521 0,01 2 n/3
522 0,03 10 n /4
5.2.3 0,02 1 /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 /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 /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 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 T /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n/6
5.2.29 0,05 6 T /4
5.2.30 0,04 8 n/3

Pa3nea 6. KonebarenbHoe ABMKEHHUE U BOJIHBI

3agaya 3. OnpenenuTs BpeMs, 3a KOTOPOE aMILIUTY/ 1A 3aTyXarolIuX KojeOaHuil Tena
YMEHBIIUTCA B K pas, eciii 4acToTa 3aTyXarolux KojaeOaHui v , a JorapuMUUeCKuii
JIEKPEMEHT 3aTyXaHHUS A.

Tadmuua 6.1 (k 3axagam 6.1.1 — 6.1.30)



Homep k v, ' A
3aaa4u
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

Paznen 7. 'eomerpuyeckas v BoiHOBas ontuka. (3adauu Ne 4-6).

BapuanT 1,11,21

3aoanue 4.00bEKTUB COCTOUT U3 JBYX JIMH3: COOMparOIIe ¢ (POKYCHBIM paccTosi-
HueM F =15 cm u pacceuBaronieil ¢ PokycHbIM paccrosiHueM F = - 15 cMm. JIun3bl
pacnoiokeHsl Ha paccTossHuu 10 cm npyr oT npyra. OnpeaenuTs NoJI0KEHUE TI1aB-
HBIX (DOKYCOB OOBEKTHBA.

3adanue 5. Bo3nymHelil KIIMH 00pa30BaH ABYMs IJIOCKOMAPaJUIETbHBIMU TIACTHH-
KaMH, Ha KOTOPbIE HOPMAJIBHO MaJaeT MOHOXPOMATUYECKUN CBET C JJIMHON BOJIHBI
A= 500 am. OnpenenuTh yroi o MeX 1y IIACTUHKaMU, €CJTH IMUpUHa UHTEephepeHITH-
OHHBIX T0JIOC, HAOTIONAEMBIX B OTPAXKEHHOM CBETE, cocTaBiseT Ah = 5-10 % m.
3adanue 6.]1Be OIU3KHE KENThIE CIIEKTPAJIbHBIC JIMHUU HATPUSI UMEIOT JJIMHBI BOJH
589,6-10 " °m m 589,0-10 ~ ° M. MOKHO M ¢ HOMOWIBI TU(GPAKIUOHHON PEMICTKHU
HaOJI0AAaTh pa3/ieIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MpU HAOIIOACHUU
CIIEKTpa HEMOCPECTBEHHO TIa30M Uepe3 pelIeTKy, eciau pemierka umeet 200 mrpu-
xoB Ha 1 Mmm? Pa3zpemiaronyto criocoOHOCTb TJ1a3a MIPUMUTE PABHOM 2.

Bapmanr 2, 12, 22



3aoanue 4.B mapoBoM akBapuyme HaXOJUTCs MajieHbKas pblOka. Bo ckoiibko pa3
YBEIMYCHHOW BUAMT 3Ty PBHIOKY HAOJIOIATENh, €CJIM PhIOKA HAXOMUTCS y NalibHEH
CTCHKU aKBapuyMma M HaOJtoIeHne BeaeTcs o quaMeTpy mapa? CTeHKH akBapryMa
CUMTATh TOHKHMH, ITOKA3aTEb MPETIOMIICHHS BOJIBI paBeH N.

3aoanue 5.IlpeameT B BHJIe OTpe3Ka JUTMHOW | pacIionokeH BAOIb ONTHICCKOW OCH
coOuparoieit JTUH3bI ¢ (POKYCHBIM paccTosiHuEeM F, maromeit neicTBUTEbHOE N300-
pakeHne Bcex ero Touek. CepelrHa OTpe3Ka pacroliokeHa Ha pacctosHuud ot
auH3bl. HailTu npopoiapHOe yBenTnYeHUE npeMeTa.

3aoanue 6.10. [1pu najieHUy €CTECTBEHHOTO CBETA HA HEKOTOPBIH MOJISIpU3aTOp MpO-
xoauT 71 = 30 % CBETOBOTO MOTOKA, a Yepe3 JIBa TaKuX nossipuzatopa — 72 = 13,5 %.
Haiitu yron ¢ Mexy mIOCKOCTSMHU MPOITYCKaHUs 3TUX MOJISIPU3aTOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.JIy4d Genoro cBeTa majaet Ha OOKOBYIO TpaHb MPU3MBI 1101 yTiioMm o =30°.
[Ipenomnstomuii yrosa npusMsl ¥ =45°. [lokazaTenu npeaoMiIeHUsI CTEKIa PU3MBbI
JUI KPacHBIX M (DUOJIETOBBIX JIy4eil COOTBETCTBEHHO paBHBI N,=1,62 u ng= 1,67.
Yemy paBeH yroa Mexay KpauHUMM JIydaMU CIIEKTPa P BBIXOJE U3 IPU3MBI?
3aoanue 5.1110cKO-BhINyKIasi CTEKIISIHHAA JIMH3a C PaJINyCOM KPUBU3HBI cepuye-
CKOM moBepxHOocTH R = 12,5 cM npumkaTa K CTEKJISIHHOW IJIacTUHKE. {namerpsr m -
ro u (M+5)-ro TeMHBIX Koyiell HpI0TOHAa B OTpaKEHHOM cBeTe paBHBI. ONpeaeuTh
JUIMHY BOJIHBI CBETA M1 HOMEP KOJIbIa M.

3adanue 6.EcTecTBEHHBII MOHOXPOMATHUECKUI CBET MaJaeT HA CUCTEMY U3 JIBYX
CKPELICHHBIX MOJISPU3aTOPOB, MEKy KOTOPBIMU HAXOAUTCS KBapleBas IUIACTUHKA,
BBIpE3aHHAs MEPHEHANKYISIPHO K ONTUYECKON OcH. HallTh MUHUMaIbHYIO TOJIIUHY
IJTACTUHKY, TIPU KOTOPOH 9Ta cuctema OyzeT nporyckars 4 = 0,30 cBeTOBOTO MOTOKA,
€cJIi IOCTOSTHHAs! BpalleHus KBapia o = 17 yri.rpajy/ mm.

Bapwuanr 4, 14, 24

3aoanue 4.C nmoMoILbIO JIUH3BI C (POKYCHBIM PAacCTOSIHMEM F Ha 3KpaHe Moy4aroT
YMEHBIIEHHOE U YBEJIIMUYEHHOE U300paKEeHUs MPEeIMETa, HaXOJAIErocs Ha paccTos-
Huu L ot skpana. Haiiaure oTHOIIEHHE pa3MepOB U300pAKEHUN.

3aoanue 5.11penomisroniuit yroi ctekissHHou (n = 1,5) mpusmsl Y = 60°. [Tox kakumu
yriaMyd BO3MOXHO MPOXO0KJICHHUE MPEIOMJIEHHOrO Jyya CKBO3b BTOPYIO OOKOBYIO
I'paHb, €CJIU Ha MEPBYIO IPaHb JIyYH NAJAOT MO IPOU3BOJIBHBIMU yriaamMu?

3aoanue 6.Mexay TOUEUHBIM HCTOYHUKOM CBETA M SKPAHOM MTOMECTIIIU Auadparmy
C Y3KHM OTBEPCTUEM, PAJINYC KOTOPOTO MMOKHO MEHsATh. PaccTosiHus oT nuadparMsel
710 UCTOYHMKA U KpaHa paBHbl @ =100 cM u b=125 cm. OnpeaenuTh ATUHY BOJHBI
CBETa, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LEHTpE AU(PPAKIMOHHOW KapTUHBI Ha
sKpaHe Habmonaercs npu 1= 1,00 M u crnenyrommii MakcumyM nipu = 1,29 m.

Bapwmanr 5, 15, 25

3aoanue 4.Jlyd cBeta nagaet noa yriiom 30° Ha MI0CKOMAPaUIENbHYIO CTEKISTHHYIO
IJIACTUHKY W BBIXOJUT M3 HEE MapajiesibHO MepBOHavaibHOMY Jydy. IlokazaTensb
npenomienus crekna 1,5. KakoBa Tonmuaa d miacTHHKH, €CITU PACCTOSHUE MEXITY
Jy4amu paBHoO 1,94 cm?



3aoanue 5. Bo CKOIBKO pa3 yBEIMYUTCS PACCTOSIHUE MEXKAY COCEIHUMHU HHTEpde-
PEHIIMOHHBIMHU TOJIOCAMH Ha 3KpaHe B onbiTe FOHra, ecnu 3eneHbiit cBeToPuibTp (A
= 5-10° cm) 3amMeHUTHL KpacHbM (A = 6,5-10° cm).

3adanue 6. CKOTBKO IITPUXOB HA | MM JUTHHBI UMeeT TU(PaKIIMOHHAS PEIIeTKa, €CITU
3esieHas TuHuA pTyTy (A = 546,1 HM) B ClIEeKTpe MEPBOIo MOpsIIKa HAOJI0AAETCS MO
yriiom 19°8'?

Bapwuanr 6, 16, 26

3aoanue 4. Tlokazarens npenomieHus cTekia paseH 1,52. Haittu npenenbHbie yIiibl
MOJIHOTO BHYTPEHHETO OTPAKEHUS ISl MIOBEPXHOCTEH paszena: 1) cTekiI0-Bo3ayX; 2)
BOJa-BO3/AYX; 3) CTEKIIO-BOJIA.

3aoanue 5.Ha mpinbHyto 1ieHKy (N = 1,33) nagaet Oenbiii cBeT nox yriaom 45°. [Ipu
KaKOW HaWMEHbIIIEH TOJIIMHE TUIEHKU OTPaKeHHbIE JIydd OyAyT OKpAIlIeHbI B JKeJ-
ThIH 1BeT (A = 600HM)?

3aoanue 6. YeMy paBeH yroy MEXAy rJIaBHBIMH IJIOCKOCTSMHM TOJISIpU3aTOpa U aHa-
JM3aTOpa, €CIIM UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOMIEALIEr0 Yepe3 NoJIspu-
3aTOp M aHAJIM3aToOp, YMEHbIIAeTcss B 4yeThipe pasza? llorjomeHueM cBera mnpeHe-
Opeub.

Bapmanr 7, 17, 27

3aoanue 4. Bogona3 HaxoauTCs Ha JHE Bojoema Ha riayomHe 15 m. Ha xakom pac-
CTOSIHUM OT BOJ[0JIa3a PACMOJIOKEHBI T€ YYaCTKH JTHA, KOTOPbIE OH BUIUT Hauboliee
SPKUMH OJIarojapsi OTpaXKeHUIO OT MOBEPXHOCTU BOJIbI?

3aoanue 5. Onpenenure pacCTOSHUE MEXY KOTEPEHTHBIMU UCTOYHUKAMU B OTIBITE
FOnra, ecnu Ha ’kpaHe Ha TTpoTspkeHnH 10,8 MM JIEKUT 1IeCTh HHTEPPEPEHIIMOHHBIX
nosoc. PacctossHME OT UICTOYHUKOB JI0 3KpaHa 3 M. JJIMHA BOJIHBI MOHOXpOMAaTHYe-
ckoro ceera 600 HM.

3aoanue 6. Ilog KakuM yIJIOM JOJDKEH NajaTh MyYOK CBETA U3 BO3AyXa Ha MOBEPX-
HOCTb BOJbI, YTOOBI IIPU OTPAKEHUHU OT JHA CTEKIIIHHOTO cocyza (N3 = 1,5), Hanou-
HEHHOT'0 BOJIOM, CBET OBbLJI MOJIHOCTHIO MOJISIPU30BaH?

Bapuanr 8, 18, 28
3aoanue 4. LlunuHAPUYECKUN MYyYOK JIydeH, mapaJiebHbIX TIaBHOW ONTHYECKOU
OCH paccenBarolie TuH3bI, uMeeT auametp i = 5 cm. [Ipoiins nuH3y, My4oK qaet Ha

9KpaHe MATHO auameTpoM O, = 7cM. Kakum Oyaer auamerp s matha, ecitu paccenBaro-
IIYIO0 JINH3Y 3aMCHHUTD CO6HpaIOU.IefI C TEM XK€ (I)OKyCHBIM paCCTOHHI/ICM?

3aoanue 5. HaliTn mokasatelib MpeIoMIICHUS KUAKOCTH, 3aMOJHSIONIEH MPOCTpaH-
CTBO MEXKY CTEKJISSHHOMW IUIAaCTUHKOM U JIEKAIIENU Ha HEU NIJIOCKOBBINYKIIOW JIMH30M,
ecJM Mpu HaboIeHUH B oTpakeHHOM cBete A = 0,60 Mkm paguyc 10-ro TeMHOro
koJiblia HerotoHa oka3zancs paBHbiM 2,1 MM. Pannyc kpuBu3HbI uH3bI 0,1 M.
3aoanue 6. Ha nudpakiimonnyto pemeTky, umerny 500 mrpuxoB Ha 1MM, HOP-
MaJIbHO TlafaeT Oelblii cBeT. HermocpeacTBeHHO 3a pelnieTKoM moMelieHa JuH3a ¢ (ho-
KYCHBIM PacCTOSIHUEM 2 M, IPOELUPYIOIIAsl CIIEKTPbI Ha 3KpaH. J[Mana3zoH JUIMH BOJIH
BUAMMOTO criekTpa Ay = 400 HM, A, = 700 HM. MOryT 1M IepeKphIBaTbCS CHEKTPBI
NIEPBOr0 U BTOPOro nopsiaka? Bo CKOJIBKO pa3 COEKTp BTOPOTO MOPSAIKA HA SKpaHE
JUIMHHEE CIIEKTpa MepBoro nopsnaka? KakoBa pa3HOCTh YIJIOB OTKJIIOHEHUS KOHLA
NIEPBOr0 M Hayaja BTOPOro Mmopsaka?



Bapmuant 9, 19, 29

3aoanue 4. Ha moBepXHOCTh CTEKISIHHOTO OoOBekTHBa (N1 = 1,5) HaHeceHa TOHKas
IUIEHKA, MTOKa3aTellb MPEJOMIIEHHS KOTOpo Ny = 1,2 («IpOCBETISAIOMIAS) JIEHKA).
[Ipu KaKoil HAMMEHBILIEH TONIIUHE 3TOM MIIEHKU MPOU30MIET MaKCUMAJIBHOE 0CJ1a0-
JIEHUE OTPAKEHHOI'O CBETA B CPEIHEN YACTH BUAUMOIO CIEKTpa?

3aoanue 5. OnpenenuTs Yroyl MOJMHOW MOJSPHU3ALMU MPU OTPAKEHUU CBETA OT
CTEKJIa, IOKa3aTelb MPEJIOMIIEHHs KOTOpOro paseH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° cM magaer HopManbHO HapaieIbHbLA Tyd9oK
MOHOXPOMATHYECKOTO CBETA ¢ JUTMHOM BOMHBI 5°10™ cM. Haliti mipuny uzobpaxe-
HUS 1LEJIH Ha SKpaHe, yIaJeHHOM OT 1eiu Ha pacctosHue 1 M. upunoit nzobpaxe-
HUS CUUTATh PACCTOSIHUE MEKY EPBBIMU TU(PAKLIMOHHBIMU MUHUMYMaMHU, pacro-
JIO’KEHHBIMHU IO 00€ CTOPOHBI OT IJIABHOTO MaKCUMYyMa OCBEIIIEHHOCTH.

Bapumanr 10, 20, 30

3aoanue 4. HalitTn nokasaTeiib MPEeIOMIICHUS KUIKOCTH, 3alOJHAOMIEH MPOCTpaH-
CTBO MEXY CTEKIISTHHOW IUIACTUHKOM U JIEXKAIEeH Ha HEW TNTOCKOBBITYKIION JIMH30M,
€CJIM mpu HAOJIOJCHUHU B OTpakeHHOM cBeTe (A = 0,60 MKkMm) paguyc 8-r0 TEMHOTO
koJpla HerotoHa okazancs paBubiM 1,8 MmM. Pannyc kpuBusHbl muH3bI 0,14 M.
3aoanue 5.1 naBHbBIE TUIOCKOCTHU ABYX Npu3M Hukoust 00pa3yroT Mex 1y coOoi yroi B
30°. Kak U3MEHUTCS HHTEHCUBHOCTH IIPOLIEAIIEr0 CBETA, €CIIU IJIaBHbIE IIJIOCKOCTH
JBYX HUKOJIEH MTOCTAaBUTh MO yTiioM 45°. UeMy paBeH yroJl Me/1y rJIaBHbIMU ILJIOC-
KOCTSIMH JIByX HHUKOJIEH, €CIIU ITOCJIE TIPOXOKIAEHUS Yepe3 HUX CBETA €r0 MHTEHCHB-
HOCTb YMEHbIIIWIACH B 4 pa3a?

3aoanue 6.Ha nudpakiumonnyto pemetky mpmHou 15 mm, comepxkamryro N = 3000
MITPUXOB, M1aJ1a€T HOPMAITLHO MOHOXPOMATHYECKUN CBET C ITTMHOM BOJHBI A=550HM.
Onpenenutk: 1) 4UCIO MAKCUMYMOB, HA0JIIOIAEMBIX B CIIEKTPE NTUPPAKITMOHHON pe-
IIETKHU; 2) Yrojl, COOTBETCTBYIOLIUI MOCIEIHEMY MAaKCUMYMY.

Pa3znea 9 Ousnka saapa v dJIeMeHTapHBIX YaCTHI]

3aoanue 7. B Tabnuue npuBeACHBI AAEPHbIE PEAKLIUH, COOTBETCTBYIOIINE BAPUAHTY
3aganus. OnpeaenuTe HeJOCTAIOIIEE B 3allUCH SAPO UM YAaCTULY U pacCUUTalTe
DHEPIUIO0 PEAKLIMH.

Ta6auna 7.1 (k 3agauam 7.1.1 — 7.1.25)

Howmep SnepHas peakius Howmep Slnepnas peakuus

3a1a4u 3a71a4u
7.1.1 °Li + 2—%Be + *He 7.1.14 °Be + °Li — 2+ “He
7.1.2 LC+H-2+1B 7.1.15 BN + "Li— 2+°H
7.1.3 150 + 5Li— 2+ °H 7.1.16 12C + "Li— 2+ “He
7.1.4 N+ 7Li »BF + 2 7.1.17 UB + 7Li— 2+ 2n
7.15 1B + Li— ?2+°H 7.1.18 %0 + bLi— 2+ *He
7.1.6 °Li +2—%Be + H 7.1.19 YN +5Li >0 +?2+n
7.1.7 9B + ®Li— 2+ *He 7.1.20 1B + 3He— 2+ °Li
7.1.8 0 + 'H— 7+ *He 7.1.21 12C +8Li— 2+ 150
7.1.9 180 +Li—> 2+ *He +n 7.1.22 9B +8Li— ?2+°N




7.1.10 ? + “He—N + n 7.1.23 ? +%Li— 2H+ 1’0
7.1.11 SLi+ ? —%Be + *He 7.1.24 ? +5Li— H+ °N
7.1.12 1B + “He— 7+ H 7.1.25 UN+°H->H+2+n
7.1.13 160+ 2 >N + *He

3adanue 8.Kakue n30TOIBI 00pa3yIOTCs B IIEMOYKE PAIMOAKTUBHBIX PACIaoB sep,

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

Ta6auna 8.1 (k 3agauam 8.1.1 — 8.1.25)

Homep Hcxonnoe sapo [TocnenoBarenbHOCTH pacnaja
3aaun

8.1.1 232Th a—>pB—-op—a
8.1.2 220Rn o—>a—p—p
8.1.3 ZNp o pBoa—a
8.1.4 238 a—>pB—opB—a
8.1.5 226Ra o—>a—p—a
8.1.6 235 a—pf—oa—p
8.1.7 22INC o—>a—p—a
8.1.8 215pg a—pf—oa—p
8.1.9 2L At a—o— -
8.1.10 28 B—a— o— P
8.1.11 29T a—>pB—oa—a
8.1.12 234pg B—o—a—a
8.1.13 24T BoB—oa—a
8.1.14 214Bj o—>Pp—p—a
8.1.15 210 BopB—oa—P
8.1.16 233pa B—o—a—f
8.1.17 216pg o—>Pp—p—a
8.1.18 228Ra B—oPB—oa—a
8.1.19 219Rn o—a— B—a
8.1.20 214pg a—>pf—oa—f
8.1.21 223Fy 0o—>P—o—a
8.1.22 2I9At o—>Pp—p—a
8.1.23 *23Ra a—a—p—a
8.1.24 21Th B—ooa—p—a
8.1.25 231pg a—a—p—a

MakcuMaabHOE KOJIWYECTBO 0alIoB 3a KOHTPOJIBHVIO Da6OTV BO 2 ceMecTpe

Kpurtepuu onieHKH KOHTPOJIbHOI padoThl Ne 2 17151 32a04HOM (POPMBI

00y4ueHHs BO 2 cemecTpe

2 Oaja 3a MepBYyIo 3ajavy,
2 Oaja 3a BTOpYIO 3a7a4y,
2 Oasa 3a TpeThIO 3aj1auy,

2 GaJia 3a 4ETBEPTYIO 3aj1ady,

2 Oaiina 3a MmATYIO 3ajady,
2 Gaia 3a IECTYIO 3a/1a4y,

2 bGanuia 3a ceapMYyIO 3a/1a4y,




2 Oaja 3a BOCbMYIO 33/1a4y.
MuHnuManbHOe KOJUYECTBO OAJIIOB 32 KOHTPOJIbHYIO paboTy Bo 2 cemectpe 8.

[Tpu oieHKe KOHTPOIBHON PabOTHI LieJIeco00pa3HO PyKOBOICTBOBATHCS CIIETY-
IOLUTUMH KPUTEPHUSIMH OLCHKU 3HAHUI MO (U3MKE, YUYUTHIBAs JOIMYIIECHHbIE CTYICH-
TaMU OLUIUOKH U HEJOYETHI.

I'pyobimu SBASIOTCS OMIMOKW, CBUACTENBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (PU3UYECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh UX IIPU PEIICHUH
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpaHUKOB, CXEM UM HE YMEET IpUMe-
HSTh UX K PEIICHUSIM 3a/1a4; HE 3HACT €IUMHUIl (U3NUECKUX BEIUYHH UM HE YMEET
M0JIb30BATHCSL UMU; K TPYOBIM OLIMOKaM OTHOCSITCS TaKKe HEMPaBMWIBHO cHopMyIu-
POBaHHBIE BOMPOCHI 33/1a4U WJIK HEBEPHBIE OOBSICHEHUS X0JIa €€ PElICHUs, He3HAHUE
MIPUEMOB PEIICHUS 3a/1ay, a TaKKe OIUOKH, CBUIETEIHCTBYIONIUE O HEMIPABUILHOM
MOHUMAaHUU YCJIOBHS 3aJ]a4Ml WM UCTOJIKOBaHUS perienus. Kaxaas rpy6as ommOka
OIICHUBAETCS MuHyc 1 6aui.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbI;
MPOMYCK WJIM HETOYHOE HAMKMCAaHWE HAMMEHOBAHUS €IUHUI] (PU3NYECKUX BEIUYHH,
BBIOOp HEpAIMOHAIBHOTO Xo1a pemenus. Kaxnas Herpy0asi ommOka OeHUBAETCA
munyc 0,75 6anna.

K nedouemam oTHOCSTCS: HEpAlMOHAIBHBIC 3aMUCH TPU BBIYUCICHUSIX, HEpa-
[IUOHATIFHBIC TTPHEMbI BRIUMCIICHN, TPEOOpa30BaHUi U PEIICHH 3a/1a4; OTJCIbHbIC
NOTPEIIHOCTU B (DOPMYJIMPOBKE OTBETA; OTAEIbHbIE OIIMOKHU BBIYUCIUTEIBHOTO Xa-
pakTepa; HEOpeKHOE BBIIIOJIHEHUE 3alucel, uepTexeil, cxeM, rpagukon. Kaxabii
HeJloueT onleHuBaeTcs munyc 0,25 banna

WuTepBain 06amioB pelTUHTa CTy/I€HTa 32 KOHTPOJILHYIO Pa00Ty COCTABIISET:

13,0 <R <16,06a01a eciu CTYICHT BBIMOJIHWI PaOOTy MOJIHOCTHIO 0€3 OIIMO0K
¥ HEI0YETOB WJIM MPHU BBIMOJIHEHUU PA0OTHI MOJHOCTHIO 0€3 OMIMOOK U HET0YETOB,
HO MPY HAJIUYUU He 0oJiee OTHOM HE aKKypaTHOM 3alucHu.

11,0 <R < 13,0 6anaa ctaBuTCs 32 pabOTY, BBIIIOJHEHHYIO TOJIHOCTHIO, HO MPHU
HaJIM4MUU B HEH He OoJiee 0HOM HerpyOoii OIIMOKH U OJJHOTO HEI0UETa WK He Oolee
JBYX-TPEX HEIOUETOB.

8 <R <11,06an1acTaBUTCS B TOM CIIy4ae, €CIIN CTYAEHT MPABUIBHO BBIITOIHUI
HE MeHee 2/3 Bceil paboThl UM JOMYCTUII: He Oosiee 0JJHOM TpyOoii OIMOKY U IBYX
HEJI0OYETOB, WK He O0Jiee 0THOM TpyOoii M OJTHOM HErpyOoi OMmMOKHU, Wi He OoJee
JBYX-TPEX HETPyOBIX OIIMOOK, WK OJIHY HErpyOyIo OIKUOKY U TPH HEJI0UETa.

R<8 6a/s10B cTaBUTCS, KOT1a YUCIJIO OIIMOOK M HEA0YETOB MMPEBOCXOAUT HOPMY,
IIPU KOTOPOM MOKET OBITh BHICTABJICHA OLIEHKA «3), WIIN €CITU PABUJIbHO BBITIOJHEHO
MeHee 2/3 Bceil paboThl.

MuHucTepCTBO HAYKH U BBICIIEro 0Opa3oBaHust Poccuiickoit deneparuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puiran)
dbenepaabHOrO rocy/1IapCTBEHHOTO O0/PKETHOTO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHus
«KazaHckuil HalMOHAIBHBIN UCCIIEI0BATENHCKUI TEXHOJIOTMUYECKUN YHUBEPCUTET

@Daxyremem MexaHUYECKUU




Kagheopa Hukn puznko—mareMaTH4ecKuX TUCIUILINH

Hampasnenue moaroroku: 18.03.02 DHepro- U pecypcocOeperarwime mpouecchl B

XUMHYECKON TEXHOJIOINH, HePTEXUMHUU U OMOTEXHOJIOT U
(k00 u Haumenosamnue)

[Tpoduns/mporpamMmma: MamyHel ¥ annapaTbl XKMUYECKUX TPOU3BOJICTB
Bonpocs! AJ151 KOJLJIOKBUYMOB
JJIS OYHOM, OYHO-3204HOH (POPMBbI 00YUeHH S
MO TUCIUIUINHE (hU3HKa

KosnoxkBuym Ne 1

Pa3zgena 1. ®DusnyecKkue 0CHOBBI MEXaHUKH
[IpocTpancTBO. Bpewms. [IBuxkeHue.
CkopocTb 1 yckopenue. [Ipocreiinue BUbl IBUKEHUS MaTEpUATLHOM TOUKHU.
VYTri10Bast CKOPOCTh. YTI0BOE YCKOPEHUE.
3akoHbl HproTOHA.
3aKOHBI COXPAHEHUS UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexanunueckas sHeprusi. Kunernueckast seprus.
[loTeHUMaNIBbHAsA YHEPTHSL.
. [loTeHumanbHas s3HEPrus Teaa ABHKYLIErocs MO I€UCTBUEM CHIIBI TSKECTH.
10 [ToTenuanbHas 3Heprust ynpyro ae(opMHUpOBAHHOTO TeNa.
11.3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYX aOCOJIOTHO YIPYTHX IIAPOB.
13.A6COMIOTHO HEYNPYTHIl yaap IBYX IIapOB.
14.3axon BecemupHoro tsarotenus. ['paButanimonHoe nojue. HanpsixkeHHOCTH Tpa-

BUTALIMOHHOTO TOJIS.

15.PensiTuBHCTCKAs MEXaHUKA.
16.Bpammaromuit MomeHT. MoMenT unepiuu. Teopema [ITeiinepa.
17.0npenenenre MOMEHTOB MHEPIIMH TETI.
18.YpaBHeHne TMHAMUKH BpalaTeIbHOTO JBUKEHHS TBEPOTO Tea.
19.KuneTndeckasi SHEpTus BpallleHUs Tea.
20.3akoH coXpaHEHHs] MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBeCHs TBEPAOTO Tena. Byl paBHOBECHS.
22.'apmoHHYecKHe KoJieOaTebHbIEC TBUKEHUS.
23.CKOpOCTb U YCKOPEHUSI PY TAPMOHUYECKUX KOJIEOAHUSIX.
24 I1pyXMHHBIA MasTHUK.
25.Du3NYecKuil 1 MaTEMaTUIECKUN MAaSTHUKH.
26.DHeprus rapMOHUYECKHUX KOJICOaHMIA.
27 .3aryxaromue KoieoaHusl.
28.BrinyxaeHnble konebanus. Pe3onanc.

oCcoNOOR~ODE

KossiokBuym Ne 2
Pasznen 2. MouiekyasipHas pU3NKa U TEPMOAUHAMMKA
1. OcuHoBuble nonoxenust MKT.
2. MakpOoCKONUYECKHUE MapaMeTpPhl.
3. OcHoBHoe ypaBHeHue MKT.
4. YpaBHenus cocrosinus. [lonsitue naeanbHoro ra3a. ['a3oBbie 3aKOHBI.



o1

CMmech ueanbHbIX T'a30B.

6. Cpeansisi nymuHa cBOOOAHOTO Mpodera MoJiekynl. DG (EeKTUBHBINA TUaMeTp MO-
JEKYJI.

7. Pabota pacmupenus raza. Gusnyueckuii CMbICI YHUBEPCAIbHON T'a30BOM MO-
CTOSTHHOM.

8. BuyTpenHss sHeprusi cuctemsl. Terora u padora.

9. BHyTpeHHss SHEpTUsi 0JHOATOMHOTO ra3a. CTeneHu cBOOOIbI MOJIEKYJI.

10. IlepBbIil 3aKOH TEPMOJUHAMUKY U €r0 IPUMEHEHHE K U30XOPHUUECKOMY IIPO-
eccy.

11.IlpuMeHeHue nepBoro 3akoHa TEPMOAMHAMUKH K M300apHUECKOMY U U30TEp-
MUYECKOMY Npolieccy. AnnadaTuuecKuii mpouecc.

12.06parumble u HeoOpaTuMBbIe nporiecchl. Kpyrosoit mporecc.

13.1uxn Kapuo. TepmoauHamuueckas 1IKaiaa TEMIEPATYP.

14.3uTponus. Bropoii 3aKOH TEpMOAMHAMUKH.

15.Peanbnbie ra3el. YpaBHenue Ban-gep-Baansca.

16.Da30BbIe Iepexoapl. M30TepMBbl pealbHOTO Ta3a.

17.BHyTpeHHSss1 SHEPTUS PEaTbHOTO rasa.

18.ABnenus nepenoca. uddysus.

19.TennonpoBOHOCTS.

20.Bs13k0CTh (BHYTpEHHEE TPEHUE).

KosnoxkBuym Ne 3
Pa3zges 3.9/1eKTpOoCcTATHKA
1. 3axon Kynona. [Ipunens npumennmoctu 3akoHa Knona. Equnuiel uzmepe-
HUS 3apsja.
2. Dnexktpuueckue mois. Hanpssk€HHOCTh 3IIeKTpUuyYecKoro mosis. EauHuIs u3-
MepeHHUs HanpsKEHHOCTU. [IpuHIMN Cyneprno3uiuu.
3. Ilorennuman snexTpuydeckoro mous. PazHocts motennuasnos. [loteniuman pe-
3yJABTUpPYIOLIEro noJisa. EquHuiiel u3mepeHus.
CBsi3b OTEHIMAJIA C HAMIPSHXKEHHOCTHIO OIS,
Nupykuums snextprudeckoro noss. [ToTok anekTpuueckor nHaykiuu. Teopema
["aycca — Octporpaackoro.
6. Ilone paBHOMEpHO 3apsKEHHOM OE3rpaHUIHON TJIOCKOCTH.
7. DIEeKTpUUYeCcKoe 1MoJie BOJU3H MOBEPXHOCTHU 3apsXKEHHOTO MTPOBOTHUKA.
8. Tlose B mIOCKOM KOHIEHCATOPE.
9. Ilone cozmaBaeMoe paBHOMEPHO 3apsKEHHON C(HepUIECKO TOBEPXHOCTHIO.
10.TTone co3maBaeMoe PaBHOMEPHO 3apsHKEHHOW IMMIMHIPUYECKOW MOBEPXHO-
CTBIO.
11.2meKTpoéMKOCTh. EMKOCTB Mminockoro koHaeHcaTopa. EMkocTs cheprueckoro
KOHJIEHCaTopa.
12.CoenriHeHrE KOHIEHCATOPOB.
13.9Heprus anekTpudeckoro nojis. [ITOTHOCTh SHEPTUU ANEKTPUIECKOTO TOJIA.

o b

KossiokBuym Ne 4.,

Pa3znen 4. DjaeKTpoAMHAMMKA
1. DnexTpuyeckuil TOK, Cujaa TOKa U IMJIOTHOCTh TOKA.
2. DJ1C. 3akon Oma 11 IOJTHOM TICTIH.
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3akonbl Kupxroda s pa3BeTBIEHHBIX LIETEH.

4. OCHOBHBIC 3aKOHBI JIEKTPUYECKOTO TOKA B KJIIACCHUECKOW TEOPUH BJIEKTPO-
MIPOBOTHOCTH METALIOB.

Pa6oTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.

OCHOBBI 30HHOU TEOPUH TTPOBOIMMOCTH TBEPBIX TEIL.

[ToympoBoguuku. CoOCTBEHHAS U MPUMECHAS] TTPOBOJUMOCTH TTOIYITPOBO/I-
HUKOB.

8. DIeKTpOHHO-IBIPOYHBIN nepexo/1. [lomynpoBogHUKOBBIE TPUOOPHI.

9. Tpan3ucTOpHI.

10.OMuCCHOHHBIE SIBJICHUS U UX IPUMEHEHUE.

11.Vonun3anus ra3oB. HecaMmocTosATeIbHBIN Ta30BBIN pa3psi.
12.CamocTosiTenbHBIN ra30BbIN pa3psia U €0 TUIIHI.

N o O

KouokBuym Ne S.
Pazges 5 - 6. DuekTpoMarHeTu3m. JJIEKTPOMATHUTHBIC KOJIeOAHUS M
BOJIHBI.

MarauTHoe€ 1oJje U ero XapakTepUCTHKU.

JlelicTBrE MarHUTHOTO MOJIA Ha TOK. Cuna Amrmepa. 3akoH AMnepa.
Cuna Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsja.

3akon buo-Caapa-Jlamnacca.

Teopema ["aycca u1st MArHUTHOTO TTOJIAL.

SIBneHne >71eKTpOMarHuTHOW MHAYKIMU. 3akoH Dapanes — Makcgesa.
NunyktuBHOCTh. CaMOoMHAyKLMs. B3auMHast ”HAYKUUS.

. Tpanchopmarop. DHepruss MarHUTHOTO TOJISL.

10 Jua- u napamaraeTuku. GeppoMarHeTUKU U UX CBOMCTBA.

11. CrobGoiHbIE KOJIeOaHUsI B KOJI€OATEILHOM KOHTYPE.
12.BbIHY X I€HHBIE 2JICKTPOMArHUTHBIE KOJICOaHMUS.

13.1lenn mepeMeHHOTO TOKA.

14.OnekTpoMarHiTHBIE BOJIHBL. Y paBHEHUs MakcBea.
15.I'enepanus 37€KTPOMArHUTHBIX BOJIH.

©CoNoRWNE

KossiokBuym Ne 6.
Paznen 7. 'eomerpuyeckasi 1 BOJTHOBasl ONITUKA
CoBpeMeHHbIE MPEACTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.
BrIBO/1 3aKOHA TTPEIOMIICHUS CBETA.
Tounkue nun3b1. [locTpoeHne n300paxeHus NPEeAMETOB C IOMOIIIBIO JIUH3.
OcHoBHBIE (POTOMETPHUUECKUE BEIHMUUHBI.
KorepeHTHOCTP ¥ MOHOXPOMOTHYHOCTh CBETOBBIX BOJIH. MHTepdepeHuus
CBETA.
7. Metonpl HaOIIOIeHNS] HTEP(EPEHIINH CBETA.
8. MntepdepeHuus cBeTa B TOHKUX TJICHKAX.
9. Ilpumenenue uHTEPHEPEHIIUHN.
10. Qudpaxuus ceera. [punnun I'toirenca-dpenens.
11.060cHOBaHKE NPSMOJIMHENHOCTH pacupocTpaHeHus cBeTa. 30Hbl Dpenens.

ook wnE



12. Tudpaxums cBeTa OT OAHOM IICIH.

13.Pa3pematomas criocoOHOCTh ONTHYECKUX MTPUOOPOB.
14.ludpakuroHHas pemerka.

15.lucnepcus cBera.

16.ITonspusanms ceeta. EcTecTBeHHBIN U MONAPU30BaHHBIN CBET.
17.ITonapusatopsl. 3akoH Mainroca.

18.Crioco6b!I osTyueHust OJASIPU30BAHHOTO CBETA.

KoasokBuym Ne 7

Pa3nea 8. KBantoBo-onTnueckue ABJICHUSA
TemnoBoe uznyuenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtornekTpuueckuid 3O PeKT.
dopmyina DitHITelHa 11 BHENTHETo GhoTodddexra.
Macca u umnynbc GpoToHa.
Mopens atoma Pezepdopaa. [Toctynatet H.bopa.
Teopus ctpoenust atoma Bojgopoaa 1no bopy.
Judpakuus mukpouyactull. Bonnst ne bpois.
CootHomenust HeonpeaeneHHocren ['eitzendepra.
10 BosHoBast GpyHKIMS U €€ CTaTUCTUYECKUM CMBICIL.
11.Ypasuenue lpeaunrepa.

oCcoNOOR~ODE

KosnoxkBuym Ne 8

Paznen 9. ®usuka s1pa U 3JiIeMEHTAPHBIX YaCTHII
OO6mue cBeneHust 00 aToMax M siapax.

Oueprus cBs3u. JledgekT maccol sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUYEHUS.
3aKOHBI PAIMOAKTUBHOTO pacnaja.

BpeMeHHbIe XapaKTepUCTUKHN paJuOaKTUBHOIO pacnaja.
N3mepenus paiuoaKTUBHOTO U3ITy4YECHHUS.

Snepnbie peakunn. IckyccTBEHHAs paquOaKTUBHOCTb.
[To3utpon. B* pacnaa. DIEKTPOHHBIN 3aXBar.

. Peaxkuus nenenus. Llennas peakuus.

10 S nepHsliil peakTop.

11.Peakuus cuntesa. TepmosinepHas peakuusi.

12. Tunel B3aUMOJCHCTBUS SJIEMEHTAPHBIX YACTHII.
13.OcHoBHBIC CBeZIeHUS 00 JIEMEHTAPHBIX YaCTHIIAX.

ocoNORODE

Kpurepuu ouieHKH 0TBETA CTYI€HTA OYHOH U 0YHO-3204HOH (POpPMBI
o0yueHusi Ha BONpoc kKoJutokBuyma Ne 1,2, 3 B 1 cemectpe
MakcuMalIbHOE KOJIMYECTBO OaJlJioB 3a mpu KouiokBuyMa B 1 cemectpe 10,
T.€. 32 KaXKJbII KOJUIOKBUYM MaKCHUMaJbHOE KOJMYECTBO OAJIOB cocTamiseT 3,34
Oasna.
MuHuMalIbHOE KOJTUYECTBO OAJIJIOB 3a Mmpu KOJIOKkBUYMa B 1 cemectpe 6, T.€.
3a KaXJIbIi KOJUIOKBUYM MUHUMAJIbHOE KOJIMYECTBO 0aJJIOB COCTABIISIET 2 DaJiia.
Pacnipenenennie 6anioB Ha KaxJA0M KOJUIOKBUYME 110 OUHON M OYHO-3a0YHOM
dbopme 00yueHus B 1 cemecTpe mMpOUCXOIUT COTIACHO CIAEAYIOMIUM KPUTEPHUSIM:




Kpumepuu OUeHKU
omeema Ha KOJIIOKU-
yme ¢ 1 cemecmpe

0,58 <R < 0,67
OMAUYHO

0,49<R < 0,58
xopouto

0,4<R<0,49
y00871eme80-
PUMENbHO

R<04
Heyoose-
meopu-
MeNbHO

YpoBeHb YCBOEHUS Ma-
Tepuaga, INpPesyCMOT-
PEHHOTO IIPOrpaMMon

YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEparTy-
pOH, Mpe1yCMOTPEHHOU
IpOrpaMMon

YpoBeHb 3HAKOMCTBA C
JTONOJIHUTEIHHOU JIUTE-

parypoit

YpoBeHb  pACKPBITHUS
MIPUYHUHHO-CIIE/ICTBEH-
HBIX CBSI3eH

OTBeThl Ha BOIIPOCHI:
MIOJIHOTA, APryMEHTH-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHE UCIIOJIb-
30BaTh  OTBETHl  HA
BONpOCHl sl Oonee
[IOJIHOTO  PacCKpBITUSA
coJiepKaHusl BOIpoca

Oomumit HHTEpBaJ
peiiTHHra CTyIeHTa 3a
OJIMH KOJIJIOKBUYM

B 1 cemecTpe

2,9<R<3,34

245<R<2)9

2<R<245

Kpurepuu oueHk# oTBeTa CTYACHTA OYHON U 0OYHO-3204HOM (GOpPMBbI

00y4eHUs Ha Bompoc ko/LiokBuyma Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MakcuMaabHOE KOJMYECTBO OAJVIOB 3a msAmb KOJJIOKBHYMOB BO 2 CEMECTPE

15, T.e. 3a KaX Bl KOJUIOKBUYM MaKCHUMAaJIbHOE KOJIMYECTBO OaiioB coctapiseT 3,0
OaJuia.

MuHHMaAJIbHOE KOJHMYECTBO 0AJIJIOB 34 HAMb KOJJIOKBHYMOB BO 2 CEMECTPE

10, T.e. 3a KaX/blil KOJUJIOKBUYM MHUHUMAJIBHOE KOJIMYECTBO OAJIOB COCTABIISIET 2
oaJjiia.

Pacnpenenenne 0anaoB Ha KaXKI0M KOJUIOKBUYME 110 OYHOU M OYHO-3a0YHOMU
dhopme 00yueHust BO 2 ceMECTPe MPOUCXOIUT COTIIACHO CIEAYIOITUM KPUTEPUSIM:

Kpumepuu ouenku | 0,53 <R<0,6 0,46<R<0,53 |04<R<046 | R<04

omeema HA KOANOKEU- | OMAUUHO Xopouio y00871em80- Heyoose-

yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb YCBOCHUS Ma-
Tepuana, MperycMOT-
PEHHOTO IIPOrpaMMoit




YpoBEeHb 3HAKOMCTBA C
OCHOBHOW  JIUTEpaTy-
pOH, MPEeTYCMOTPEHHOU
MPOrPaMMOit

YpoBEeHb 3HAKOMCTBA C
JIOTIOTHUTEIBHON JIUTE-

paTypoi

YpoBeHb  pacKpBITHS
MPUYUHHO-CIIEJCTBEH-
HEIX CBS3€El

OTBeTsl Ha BOIIPOCHI:
MIOJIHOTa, ApryMEHTH-
POBaHHOCTh, YOEXIIEH-
HOCTb, YMEHHE UCIIOJb-
30BaTh ~ OTBETHl  HA
BONpOCHl s Oonee
MOJTHOTO  PACKPBITHA
coJiepKaHus BOIpoca

Oo0mmit HHTEpBaJ
peiiTHHra CTyIeHTa 3a
OJIMH KOJLIOKBUYM

BO 2 cemecTpe

2,65<R<3,0

23<R<2,65

20<R<23

R<2
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Hanpapnenue noaroroBku: 18.03.02 DHepro- u pecypcocOeperariime npouecchl B

XUMHYECKOH TCXHOJIOT'NHA, Hed)TeXI/IMI/II/I )41 6I/IOTeXHOHOFI/II/I
(k00 u Haumenosanue)

[Tpoduns/mporpamma: MamyHel ¥ annapaTbl XMKMUYECKUX MTPOU3BOJICTB

KoMmuiekT 3aganuii AJ151 BHINOJIHEHUSI pacuyeTHOH padoTsl Ne 1
110 OYHOM, 04HO-32049HOM (popMe 00yUeHUs
no gucnuiuinae Pusuka

Paznen 1 Puznyeckne OCHOBBI MEXaHUKHU

3anaya 1. JIBe mpsiMble TOPOTH MEpeCceKaroTCs 1o yriioM d. ITo Hum k nepe-
KPECTKY IPHUOIMKAIOTCS JBa aBTOMOOMIIS: TPY30BHK CO CKOPOCTBIO Vi U JIETKOBOM
aBTOMOOMJIb CO CKOPOCTHIO V2. C MaTpyiabHOTO BEPTOJIETA 3aMETHIIH, YTO B HEKOTO-
pbIii MOMEHT BPEMEHHU IPY30BUK HAXOJUJICS Ha PAacCTOSHUU L1, a IerkoBOM aBTOMO-
Owb Ha paccTostHUU Ly OoT mepekpecTka. TpedyeTcss OTBETUTh Ha BOTIPOCHI:

a) Bo3M0OXHO 7T CTOIKHOBEHHE MaIliH?

0) KakoBo MUHUMAaNILHOE PACCTOSIHUE, Ha KOTOPOE COJIMIKAIOTCSL MAIlIMHBI, 1
KOTJa 3TO COJIMKEHUE MPOU30MIeT?

B) KAKOBa CKOPOCTh aBTOMOOMJIEN B CHCTEME OTCUETA, JIBHKYIICICS BMECTE
C BEPTOJIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOUIIIO?

Tabmuma 1.1 (x 3amagam 1.1.1 — 1.1.30)

Howmep o’ V1, KM/4 V2, KM/4 Lim Lo, M V, KM/4
3aa9u
1.1.1 60 54 72 500 1000 216 JISTKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TPy30BOMY
114 30 54 90 600 1200 288 TPy30BOMY
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 TpPy30BOMY
1.1.9 30 54 72 500 1000 216 IPy30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
1.1.11 90 54 72 500 750 216 IPy30BOMY
1.1.12 30 36 54 600 1200 288 TpPy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JISTKOBOMY
1.1.16 60 36 72 500 750 216 IPy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 IPy30BOMY
1.1.20 30 54 90 600 1000 240 IPy30BOMY
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 Ipy30BOMY
1.1.24 30 54 72 500 1000 216 IPy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Ipy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JISTKOBOMY




| 11230 | 9 | 54 | 72 | 750 | 900 | 240 | merxosomy |

3amaua 2. OMHOPOIHBIN MIap MacChl M CKaThiBaeTCs 0€3 CKONBKEHHS TI0
HAKJIOHHOM IUIOCKOCTH, COCTABJISIFOIIEN YIOJI 0. C TOPpU30HTOM. HaiiTu:

a) YCKOpEHHUe IIeHTpa I11apa;

0) 3HayeHue Kod(pdulreHTa TPEHUs L, PU KOTOPOM CKOJIbKEHUS HE OyIeT;

B) KHHETHYECKYIO DHEPTHIO I1apa uepe3 Bpemsl  mociie Havasna JIBIKEHUSI.

Tabauma 1.2 (x 3agavam 1.2.1 —1.2.30)

Howmep m, Kr o, t, c
3aJ]a4n
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

3anada 3. 3aK0OH JBHKEHUS TPy3UKa, IPUKPEILUICHHOTO K MPYKUHE, B OTCYT-
ctBuHM 3atyxaHus umeeT Bua X (t) = Xo Sin (Wt + @),

I'me Xo - amMmmuMTyna KojaebaHus, W — IUKIMYECKas 9acToTa, (oo — HadaIbHAs
daza.

OnpenenuTs HaYaJIBHYIO KOOPJAWHATY, HA4aJbHbIC H MaKCUMaJIbHBIC 3HAYC-
HUSI CKOPOCTU M YCKOpeHUs rpys3uka. [locTpouTs rpaduku 3aBUCHUMOCTH KOOPIU-
HAThI, CKOPOCTH U YCKOPEHUS OT BPEMEHHU.

Tabauma 1.3 (k 3agauam 1.3.1 — 1.3.30)



Howmep Xo0, M W, paj/c (o))
3a71a4u
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 n/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 n/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 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 /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 TEIUIOTHI HAJIO 3aTPAaTUTh, 4TOObI HarpeTh ra3 Ha AT? Ha ckonmpko mpu 3ToM
noJHUMeETCs mopiieHs? Macca nopiiHs M, miomaas ero NonepeyHoro ceueHus S.
JlaBiieHre Haj MOpLIHEM P.



Tabmuma 2.2 (x 3agagam 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 yTJIeposa 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 BOJITHOM 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 | IBYOKHCH yriepoja 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 ctopoHoit @ = 0,1 M. B HEKOTOpBIX 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. Onpenennure HanpsHLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIs B TOUKE,
yKa3aHHOH B MocjenHeM cTojoue tabnuipl. Crenaiite cxeMaTUuecKuii puCyHOK JIU-
HUW HANPSKEHHOCTH JJIEKTPUYECKOTO T0JIA 3aJaHHOM CUCTEMBI 3apsi0B.

17 16 15 14 13



18 5 4 3 12

19 6 12 1

20 7 8 9 10

210 22 23 24 5

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 MaTepuaiia cios €. HapucoBaTs rpadvk 3aBUCUMOCTH HAMPSKEHHO-
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
Ruzer Tok | ? Kakyro MakcuMaibHYIO MOJIE3HYIO MOIITHOCTh MOXET 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.

Ta6auna 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 a. OnpeaenuTs paanyc 1 ar BAHTOBOU 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 04HOIii,

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 KPUTEPUSAMHU OIICHKU 3HAHUH MO (QU3HKE, YIUTHIBAS JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYICHT: HE YCBOMII
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 €IMHUIl (U3HUECKUX BEIIMYUH WM HE YMEET
M0JIb30BATHCSL UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TaKKe HEMPaBMWIHHO cHopMyIu-
pPOBaHHBIE BOIIPOCHI 33/1a4 WJIM HEBEPHbIE OOBICHEHUS X0/1a €€ PELICHHs], HE3HAHNE
IIPUEMOB PEIICHHS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAHUU YCJIOBHS 33J1a4d WM UCTOJIKOBaHUS pemieHus. Kaxnas rpybas ommoOka
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.




MuHucTepCTBO HAyKH U BhICIIEro 0OpasoBaHust Poccuiickoit deneparuu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(enepanbHOro rocyJapcTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIbHOIO YUPEKICHHUS
BBICIIIETO OOpa30BaHUS
«Ka3aHCKui HallMOHAJIBHBIN UCCIIE0BATEbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Dakynrbmem MexaHUYECKUN
Kagheopa llukn husnko—MareMaTHUECKUX JIUCIUILINH

Hanpasnenue noaroroku: 18.03.02 DHepro- u pecypcocOeperarolime nporecchl B

XUMHWYECKOU TEXHOJIOTUHU, HEPTEXUMHUU U OMOTEXHOJIOTUHI
(k00 u Haumenoganue)

[Tpoduns/mporpamma: MallivHbl U anmapaTbhl XUMUYECKUX TPOU3BOJICTB
CamocrosiTesibHAsA padoTa CTy/IeHTOB
10 TUCITUILINHE (Pu3nKa

Hepequb TEeM IJIA KOHCIIEKTOB

Pa3gen 1. Pusnyeckrue 0CHOBEI MEXAHUKH

1. Pensmusucmckas mexanuxa

Pasnea 2. MonexyuapHas dU3HKA M TEPMOIUHAMHUKA.




2. AHenenus nepenoca: ouggysus, menionposooOHOCMb, A3KOCb.

Paznea 3. DiekTpoCcTaTHKA

3. Ceecnemosnekmpuxu.

Paznea 4. DiekTpoAuHAMUKA

[lo nanHOMY pa3zeny KOHCIEKT He MPeyCMOTPEH.

Paznen 5. DinekTpoMarHeTusm

4. Maenummuvie nons coreHouda u mopouod.

Pa3nea 6. DinekTpoMarHuTHBIE KOJIEOAHMS U BOJIHBI

5. Peszonanc nanpsowcenuil. Pe3onanc moxos.

Pasznea 7. 'eoMeTprueckas U BOJHOBAs OITHUKA

6. Ilonamue o conoepaghuu.

Pasznen 8. KBaHTOBO-ONTHYECKHE SIBJICHUS.

7. Onmuyueckue K8aHmogwle ceHepamopul.

Paznen 9. ®usuka siipa u 3JIeMEHTAPHBIX YaCTHIL.

8. Iepcnexmusvr paseumus sdepnoii snepeemuxu. Tpobrema ynpaeiaemvix mepmosodep-
HBIX peakyuli.

KOHCHIEKTBI BBIMOJIHAIOTCS MACBbMEHHO B CIIELUATIBHBIX TETPAAAX IS CAMOCTO-
ATELHON pabOTHI CTYJIEHTOB.

Kpurepuu ouenuBanusi Koncnekros CPC
1 cemecmp
OUHAS, OYHO-3A04HAs hopma
MakcumMaabHOE KOJMYESCTBO OAJJIOB 33 KOHCHEKTHI 110 mpem pasjaenaM Ne
1.2.3 B 1 ceMecTpe 10 OYHOM, OYHO-3204YHOH (hopMe 0oOyueHHns 5 0aJLI0B, T.€. 3a
Ka)XJI0€ TOJIHOE PACKpPBITHE TEMbl MaKCHMaJIbHOE KOJHMYECTBO OAajlJIOB COCTABISACT
1,67 Ganna.

MuHHMAaJILHOE KOJMYECTBO OaJyIOB 32 KOHCHEKTHI 10 mpem pasjenaM
Nel.2.3 B 1 cemecTpe mo O4YHOM, OYHO-3a04HOM (hopMe oOyueHus 3 0ajuia, T.e. 3a
KaXIbIM KOHCIEKT MUHHUMAIbHOE KOJINYECTBO OautoB cocTasisaer 1,0 Gat.

J11st TOro 4ToOBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOIUMO HamucaTh €ro Ha
1,0 6annoB u Beie. [Ipyu MOBTOPHOM NEpenUChIBAHUN KOHCIIEKTa B UTOTOBBIN peii-
THUHT WJICT CPEAHMM 0asuT 110 BCEM IMOTBITKAM.
1 cemecmp
3ao0uHasn popma
MaxkcumMaabHOE KOJMYECTBO OaIJIOB 33 KOHCHEKTHI 110 mpem _pasjaenaM Ne
1.2.3 B 1 cemectpe o 3a04H0i hopMe 00yueHus 15 6aJJI0B, T.€. 32 KaXKI0€ [MOJTHOE




PacCKpBITHE TEMbI MAKCHUMAJIbHOE KOJIMYECTBO 0aIOB COCTaBIsAeT 5 Oasia.
MuHHMaJIbHOE KOJIHMYECTBO 0AJJIOB 3a KOHCIIEKTEI 110 mpem pazaeiam Nel.2.3
B 1 cemecTpe 1o 3a04HOM hopMme 00yueHus 9 0aJjiIa, T.€. 3a KaXKIbIil KOHCIIEKT MU-
HHUMAaJILHOE KOJIMYECTBO 0aJU10B cocTtasiisier 3,0 Oast.
J11st TOro 4TOOBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOAUMO HAIIHCATh €TI0 Ha
1,0 6amoB u Bbime. [Ipy MOBTOPHOM MepenuchIBaHUN KOHCIIEKTa B UTOTOBBIN peii-
TUHT UIET CPEAHUN 0asuT 110 BCEM MOTBITKAM.

Kpurepuu onennBanusi koncnekros CPC
2 cemecmp
OUHAS, OYHO-3A0YHAs, 3A0UHAS hopma
MakcuMaabHOE KOJIUYECTBO 0AJIJIOB 32 KOHCIIEKTHI 110 mamu pa3aenaM Ne 5, 6,
7.8.9 BO 2 ceMecTpe 10 OYHOI, 0UHO-3a0YHOM, 3a04HOI (hopMe 0OyueHMs § 0ALIOB,
T.€. 32 KOKJI0€ TTOJTHOE PACKPBITHE TEMbl MAKCUMAJIbHOE KOJIMYECTBO OAJIOB COCTaB-
aser 1,6 Oanna.

MuHNMaAJIFHOE KOJMYESCTBO OAJUIOB 3a KOHCIEKTHI O mamu pasjnenaam Ne 5,
6,7.8.9 Bo 2 ceMecTpe IO OYHOM, OYHO-3a0YHOM, 3a04HOM PopMe 00yueHHs 5 6aJI-
JIOB, T.C. 32 KaXJbI KOHCIIEKT MHUHMMAaJIbHOC KOJWYeCTBO OamioB cocrapisgeT 1,0
OaJ.

Jl71s TOrO 9TOOBI KOHCIIEKT CUMTAJICS CAAHHBIM, HEOOXOIMMO HAIIMCATh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpPENUCHIBAHUN KOHCIIEKTa B UTOTOBBIM peil-
THUHT UJET CPeAHUIN OasuT M0 BCEM MOMBITKAM.

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMs
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpagnenne noarorosku: 18.03.02 DHepro- u pecypcocOeperarone mporecchl B XUMUYECKON TEXHOJIOTHH, HeHTEXUMUHU U OUOTEX~
HOJIOTHH

Tpodus: MalMHE U annapaTbl XHMAYECKUX ITPOU3BOJICTB

Cemectp_1

YTBEPXJIAIO

.
-

Sap.mkiom GMJ] 727 T.I . Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIN OnaeT Ne 1

Ilpocmpancmeo. Bpems. /lsudicenue.

Bsaszkocmu (snuympennee mpenue)

Onexmpuyeckui mok. Cuna u niomnocms moxa

1.
2.
3.
T
o1 2
-3t —
4,

Bulbepume ooun sapuanm omeema

¥

Ha pucynke n3obpaxen nukn Kapao B koopaunatax (T,S), rae S-sHTpomnus. AnuabaTHoe pacminpeHue npo-
UCXOAMT Ha 3Tale ...

BAPHUAHTBI OTBETOB:
1)4-1; 2)3-4, 3)2-3  4)1-2



CocTaBuTellb: ( o 7 E.B. Slkosnesa

MHUHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBaHus Poccuiickoit denepanuu
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKHIA HHCTUTYT ((uiTran)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hamnpasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
Tpoduns: MalvHEIL ¥ anmapaThl XUMHUYECKHUX POU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] %’” " T.I.Makycesa
01.03.2021 r.
JK3aMeHAMOHHBIN OnaeT Ne 2
1. Ckxopocmb u yckopenue. Ilpocmetiuiue 6udbl Q8UINCCHUL MAMEPUALLHOTL MOYKU.
2. Tennonposoonocms.
3. Iomox eexmopa nanpsicennocmu. Teopema Laycca Ons anexmpocmamuyecko2o nos
4. Buibepume 0dun sapuanm omeema
P F
3 - N
5 L Al L 1B
1L
Di 47— 1 C

12 3 0V

Ha (P,V)-muarpamme n3o0pakeH nukindeckuii mporece. Ha yaactkax AB-BC Temmeparypa. ..
BAPUAHTHBI OTBETOB:

1) na AB — noBbimaercs, Ha BC - monmkaercs;

2) IOHMKACTCS;

3) na AB — monmxaercsi, Ha BC - moBbImmaercs;

4) MOBBIIIIAETCSL.

T

CocTaBUTElIb: ( S 4 -.B. SlkoBnea

MuHHCTEpCTBO HayKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (ruan)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH

Tpoduns: MalyHbl ¥ annapaTbl XUMUYECKUX IPOU3BOJCTB

Cemectp_1

YTBEPXKJIAIO

3as.1uKnoM OMJ] J’ﬁ"’ T.I' Makycesa
01.03.2021 r.

JK3aMeHAMOHHBIN Omaer Ne 3

1. Yenosas ckopocms. Yenosoe yckopenue.

2. Henenus nepenoca. Qudysus.

3. Bwi60d zaxona [picoyii—Tlenya.




4.  Bwibepume 0dun sapuanm omeema
Ha pucynkax n3o0paxeHbl 3aBUCIMOCTH OT BPEMEHHU KOOPIMHATHI M YCKOPEHUSI MaTepUAIIbHOM TOYKH, KOJIEOIOIIEHCS 10 rapMo-
HUYECKOMY 3aKOHY.

Ilukmudeckas yactoTa KOJEOAHUH- u
na
TOYKHU paBHa >
w |
BAPUAHTBI OTBETOB:
L
1)2ct 2)1ch;
3)4ch; 4)3 ¢t
w
on o
4z + + + + + t ” 0z o o5 LE 1.0 1z
0z o4 s s 1 12 i t e
te
CocTaBUTe/lb: ( s e i E.B. SlkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((primai)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOTO YUPESHKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye npouecchl B XMMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns: MalvHEL ¥ anmmapaThl XUMHUYECKUX TTPOU3BOJICTB

Cemectp_1
YTBEPXAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAIMOHHBIH OnieT Ne 4
1. 3axomnwi Hoiomona.
2. Buympennsas suepaus peanvtozo 2asa.
3.  Onexmpocmamuueckoe none u e2o nanpsicennocms. Cunoeble IuHuu.
S
4. Bwibepume 0Oun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH co ckopocThio © . Ha

—

prc. | moka3aH rpaduK 3aBHCHMOCTH TIPOEKIMH CKOPOCTHV; OT BpeMeHH ( © — eIMHUYHBIH BEKTOP MONOKH-
%

TCJIbHOT'O HAIIpaBJICHUA, VT — MNPOCKIUA v Ha 3TO HaHpaBJ’IeHI/Ie). HpI/I 3TOM JJIs1 HOPMAJILHOTO dn M TaHT'CHIIM-
AJIBHOTO AtyCKOPEHMSI BBIIIOJIHSIIOTCS YCIIOBHUS. ..

Puc. 1 ;

BAPUAHTBI OTBETOB:
1) an-— ymeHbmraercs, a; — MOCTOSIHHO;
2) an— yMeHbIIAeTcs, a; - YMECHbILIACTCS;
3) ap— MOCTOSIHHO, a; — IIOCTOSIHHO;
4)  ap — MOCTOSIHHO, a; — YMEHbBIITAETCS

CocraBuTesb: ( : Ao oo - E.B. SIkosnesa
MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamnun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 0Opa30BaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn puzuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne noxrorosku: 18.03.02 DHepro- U pecypcocOeperaronye IpoLecchl B XUMUYECKON TEXHOIOTUH, HeQTEXUMUH ¥ OMOTEXHOJIOTHU
Tpoduns: MalIvHEL ¥ anmapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

3as.uukinom OM]] %’” " T.IMaxkycesa



01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 5
3akonel coxpanenusa umnynvca.

Da3zosvle nepexodbl. Hzomepmul peanvrozo 2asa.

wnN e

Paszeemenennvie yenu. lpasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

i P =
CpeL[HHH KHHETUYCCKasd DHEPrust MOJICKYJIbl HMJACAJIBHOTO Trada MNpu TEMICpaTrype T paBHa S:EKT. 3[[605 I =

Nn + Ngp + 2Nk, rae Nn yNep U Nk— unciio creneHell cBOOOAB! OCTYIATEIbHOT0, BPALaTeIbHOTO U KOJIeOaTeIbHOTO
JIBIDKCHU I MOJIEKYJIBI. )11 aTOMapHOTO BOAOPO/a YUCIIO | PABHO. ..

BAPUAHTBI OTBETOB:
1)1, 2)7; 3)3; 4) 5.

CocraBuTesns: ! 7 E.B. SIkosnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIETO 00pa30BaHUs
«KazaHCckuii HAMOHANBHBIN UCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.02 DHepro- u pecypcocOeperaroiye mpouecchl B XMMUYECKOM TEXHOJIOTHH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpo¢uns: MalvHbI ¥ anmapaTbl XMMUYECKHUX NPOU3BOJICTB

Cemectp_1

YTBEPXJAIO

-

3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.

JK3aMeHaIMOHHBIN GuiteT Ne 6
1. Paboma u mowmnocme.

2. Peanvnule 2azvl. Ypasnenue Ban-oep-Baanvca.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa

1 i
4, Buibepume 00un eapuanm omeema
JIMCcK HAYMHAET BPAIAThLCS 1101 ACHCTBHEM MOMEHTA CHII, Tpa(uK BPEMEHHON 3aBUCHMOCTH KOTOPOTO MPECTABIICH
Ha pUCYHKe. YKaxuTe rpadkK, NPaBUIBLHO OTPAXKAIONINI 3aBUCHMOCTD YIIIOBOM CKOPOCTH JUCKA OT BPEMEHHU:

BAPHUAHTBI OTBETOB:

o 5]

p! v T o

CocraBuTesb: g E.B. Slkosnea

MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoit denepauun
HwxHexaMcKuii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIECIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti



Lukn ¢pusuxo—mamemamuyeckux OUCYUnIUH
Hanpasnenue noaroroku: 18.03.02 DHepro- u pecypcocOeperarouye mpouecchl B XUMUUECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns: MalIvHEL ¥ anmapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

.

3as.ukinom ®MJ] =477 T.I Makycesa
01.03.2021 1.

IK3aMeHAIMOHHBIH OniteT Ne 7
Mexanuueckasn snepeus. Kunemuueckasn snepausi.

3Hmponuﬂ. Bmopoﬁ 3AKOH mepMoc)uHamuKu.

Cmopomme CUJbl. 3]161('1’)’!17066149/6‘}/114(1}1 CUIa U Hanpiiitcenue.

PR

Buibepume odun sapuanm omeema

yA l—,l

CucreMa COCTOUT U3 TPeX MIAPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KI, KOTOpPbIE JABUTAIOTCS TaK, KaKk MOKa3aHO HA
PHUCYHKE
Ecmu ckopocTu miapoB paBHbI vI=3Mm/c, v2=2m/c, v3=IM/c, TO BEJIMUMHA CKOPOCTH IMEHTPA MACC 3TOU CHCTEMBI B M/C
paBHa...

BAPUAHTEBI OTBETOB:
1) 10; 2)§; 3)3; 4) 4.
3 3

>

CocraBuTens: e E.B. flkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn Qusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHIECKON TeXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH
Ipodws:. MalWHBL ¥ annapaThl XUMUYECKUX IPOU3BOJCTB

Cemectp 1
YTBEPX/JIAIO
3aB.IUKIOM @MH% ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHalMOHHBIN OnteT Ne 8
1. Homenyuanvuas snepeus.
2. Luxn Kapno. Tepmoounamuyeckas wKaia memnepamyp.
3. Duepeus snexmpocmamuyecko2o noJs.
4. Buibepume 00un eapuanm omeema




Nl NG
R R
m
7
1

JlMcK ¥ MUIHHAP UMEIOT OJMHAKOBBIE MAcChl M paguychl (puc.). s ©X MOMEHTOB HHEPIIHH CIIPABEATINBO COOTHOIIIE-
HHE...

BAPUAHTHBI OTBETOB:
Dh<le; 2=l 3>y

CocTaBUTE/b: ( =r PR E.B. SIkosnega

MunncTepcTBO HAYKH | BHICIIEro oopasoBanus Poccuiickoit dexepannu
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XMMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOIOTUHI
Tpoduns:_ MaluHbI ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
01.03.2021 r.
JK3amMeHAIMOHHBIN OneT Ne 9

1. Homenyuanvnas suepaus mena 0sudicywe20cs o0 0elcmeuem Cutbl MadiCechi.

2. Obpamumvie u neobpamumvie npoyeccol. Kpy2060ii npoyecc.

3. IIposoduuku 6 snekmpocmamuieckom noue.

4. Buibepume 0dun eapuanm omeema

CIuionmHOM ¥ MOJIBIA WIMHIPHI, UMEIOIUE OJMHAKOBBIE MACChl M PAJINYChl, BKAThIBAIOTCS 0€3 MPOCKalb3bIBaHUS Ha
ropky. Eciu HauanbHbIe CKOPOCTH TEJT OJTMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUIHHIP ;

2)  BbIII€E TOAHAMETCS TOJIBIH IHIHHID;

3) oba Tena MOJHUMYTCS HA OAHY U TY JK€ BBICOTY.

CocTaBUTeb: ( N E.B. Slkosnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/DKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuit HAIMOHANBHBIN HCCIEN0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUH

Tpoduib:_MalliHb! ¥ annapaTbhl XMMUYECKMX IPOU3BOJICTB

Cemectp_1

YTBEPXJIAIO

3as.uukinom OM]] %’” " T.IMaxkycesa
01.03.2021 r.
JK3aMeHANHOHHBIN OmaeT Ne 10



1. Tlomenyuanvras duepaus ynpyeo ()ed)ODMuDO@aHHOZO meaa.

2. Ilpumenenue nepsozo 3akona mepmoéuHamuKu K U306GDMUECKOMV U U30MEePMUUYECKOMY npoyeccy. Aouaba-

muyeckuil npouyecc.

3. 3fler<mpoeMi<ocmb VeauHeHHOZO npoeo()HuKa. Bzaumnas snexkmpoemrxocme. Kondencamopbl.

4. Bubepume 00un eapuanm omeema

P a

3 |-- R

5 L Al L 1B
L R = e

12 3 0V

Ha (P,V)-nuarpamme n3zo0paxkeH nukimdeckuii mporecc. Ha ygactkax CD-DA temmnepartypa...
BAPUAHTBI OTBETOB:

1) noBsIaercs;

2) ma CD — nosbrmacercs, Ha DA - nonmkaeTcs;

3) moHmKaeTCs;

4) na CD — nmonmxkaercs, Ha DA - moBsImaercs.

CocraBuTelb: ( o E.B. flkosnesa

MuHnCTEpCTBO HAYKHU | BBICIIET0 0Opa3oBaHmsa Poccuiickoii denepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:. MalWHBL ¥ anmapaThl XAMHUYECKUX PONU3BOJICTB

Cemectp 1
_ YTBEPXJIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHANHOHHBIH OuJeT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. [epevlil 3axoH MePMOOUHAMUKY U €20 NPUMCHEHUE K U30XOPUUECKOMY NPOYECCY.
3. Buigoo 3axona Oma 6 pamkax Kiaccuueckoll meopui.
4. Bubepume 0dun sapuanm omeema

Ha pucynkax n300paxeHbl 3aBUCHIMOCTH OT BPEMEHH KOOPIMHATHI U YCKOPEHHS MaTepHUaIbHOW TOUKH, KOJICOITIOIIEHCs
10 TAPMOHUYECKOMY 3aKOHY.

2
a, m/e

0.0
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0.2 0.4 o0& og 1.0 1.2 1.4

[Muknmdaeckas 4acToTa KojeOaHU TOUYKHA paBHA
BAPUAHTHBI OTBETOB:
1) 4c? 2)3c; 3)2ct 4)1ct



CocTaBUTE!b: ( e E.B. Slkosnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HikHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BRICIIEro 00pa3oBaHuUs
«KazaHckuif HaMOHAIBHBIN UCCIIEIOBATEIBCKUI TEXHOMOTHYECKUI YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XUMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
I[Ipodmns: MalMHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 12
1.  Heumpanouviii voap dsyx abcomomuo ynpyaux wapos.
2. Buympennss osnepaus oOnoamomnozo 2asa. Cmenenu c60600bl MOACKYIL
3. Ione pasromepo 3apsicennol beCKOHEUHOU NIOCKOCM.
4, Bubepume 0dun sapuanm omseema
f(v) &
1
]
]
|
|
1
1
1
1
dv Lvsﬁ v
—|
Ha pucyHke npezacTasieH rpaduk GyHKIHH pacipeereHns MOJIeKyIl HACAILHOTO ra3a Mo CKopocTsM (pactpenenenue Makcseiua),
dN
flv)=—-
rae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHbI B HHTEPBAIE CKOPOCTeH OT v 10 v+dv B pacyere Ha eIUHHUILY
9TOTO MHTEepBaNa. st 3Tl QYyHKIMH BEPHBIM yTBEPIKIACHUEM SIBIISETCS. . .

BAPUAHTbBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAKCHMyMa HE MEHSIETCS,
2) np¥ MOHIKEHUH TEMIIEPATYPhI BEJIMYHHA MAKCHMYyMa PacTeT;
3) npu U3MEHEHHHU TeMIIEPaTypBI IUIOMIAIb O/l KPUBOIT H3MEHSETCS.

CocTaBUTEb: =T 7 E.B. SIkoBneBa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HikHekaMCKUi XUMUKO-TeXHOJIOTHYECKIHH HHCTUTYT ((IITHA)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCckuii HallMOHAIBHBIN UCCIIEI0BATENbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUHI

Tpo¢uis:_MalnHb! ¥ annapaTbl XMMHYECKMX IPOU3BOJICTB

Cemectp 1

YTBEPXJAIO

3aB.mmkiiom GM/J] %" " T.IMakycea
01.03.2021 r.

IK3aMeHAIMOHHBIH OuteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.




2. Buympennss snepeus cucmemni. Tennoma u pa60ma.

3. Ilpumecnas npoeoz)umocmb }’lOJlVI’lDOGO()HZ/lKOG.

4. Buwibepume 00un sapuanm omsema
lap u monas cdepa, UMEIOIIHE OJMHAKOBBIE MACChl M PAIMYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA TOPKY. Eciu

HA4aJIbHbIE CKOPOCTY TEJl OJUHAKOBBL, TO...
BAPUAHTBI OTBETOB:

1) Bblmre mogHUMETCS TIOJast cepa ;
2) o0a Tenma MOAHUMYTCS Ha OJIHY U TY K€ BBICOTY;
3)  BBIIIE TIOMHUMETCS TAp

e E.B. SIkosnesa

CocTaBUTeEb:

MuHICTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuiickoit denepanm
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO TOCYIapCTBEHHOTO OI0/DKETHOTO 00pa30BaTeIbHOTO YUIPEXKICHHS BHICIIEro 00pa3oBaHus
«Ka3zanckuil HallMOHAIBHBIN HCCIIENOBATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye npouecchl B XMMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOIOTUHI

HpOdpPIJH)I MaIuHel ¥ annapaThl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXJAIO

3as.nuknom OM/I %” " T.I.Makycesa
01.03.2021 r.

JK3aMeHANMOHHBIN Ouer Ne 14
3axon Becemupnozo mazomenus. I pasumayuonrnoe none. Hanpascennocms epasumayoHHo20 Nos.

Paboma pacwupenus 2aza. Qusuyeckuil cMblCi VHUSEPCALIbHOU 2430601 NOCMOSAHHOU.

Iocnedosamenvhoe u napajiiejivHoe coedunenue I’lpOG‘O@HL{KOG.

Ao

Boibepume ooun sapuanm omeema

[}

Ha pucynke nzo6paxen 1ukn Kapao B koopaunatax (T,S), rae S-saTponus. AnnabaTHoe cxaTHe IPOUCXOAUT Ha 3Tare

BAPHAHTBI OTBETOB:
1)4-1; 2)3-4 3)1-2; 4)2-3.

CocTaBuTesb: ( SRS 4 E.B. SIkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 0Opa3oBaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noxrorosku: 18.03.02 DHepro- U pecypcocOeperaronye mpoLecchl B XUMUYECKON TEXHOIOTUH, HeQTEXUMUK 1 OMOTEXHOJIOTHI
Tpoduns:_ MalIvHbI ¥ anmmapaTbl XAMAYECKUX TIPOU3BOJICTB

Cemectp 1




YTBEPXJIAIO

-

3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 15

Pensmusucmexasn mexanuxa.

Cpeonss onuna c60600H020 npobeza moaekyi. Ipdexmusnolii Quamemp MOLeKyL.
Tomenyuan s1eKkmpocmamuyecko20 noas. IKEUNOMeHyuaIbible NOBEePXHOCHIU. .
Buvibepume ooun sapuarnm omsema

el N

Puc. 2

9
MatepuanbHas Touka M IBIXKETCS IO OKPYKHOCTH CO CKOPOCTHIO ¥ Ha puc. 1 mokaszaH rpaduK 3aBUCUMOCTH TIPO-
- =
eKIUH CKOPOCTHV: OT BpeMeHH ( ¥ equnnyHbIi BEKTOp IMOJIOKUTEIHHOTO HampaBieHus, V; — IpoeKus ¥ Ha 10
HarpasieHue). [Ipi 5TOM BEKTOp MOJIHOT0 YCKOPEHHS HA PUC.2 IMEeT HalpaBJICHHUE ...

CocraBuTesb: ( D E.B. SlkoBnesa

MunnCTEpCTBO HAYKHU | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHISCKON TeXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH
Ipodus:_ MallluHbI ¥ annapaTbl XUMUYECKUX IPOU3BOJICTB

Cemectp 1
_ YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
JK3aMeHaNMOHHBIN OnteT Ne 16
1. Bpawaiowuii momenm. Momenm unepyuu. Teopema [lmetinepa.
2. Cumecsb udeanbHvix 2a308.
3. Csa3b medncoy nomenyuanom u HanpalceHHOCmbIO dIeKMPOCMaAmMU4ecko2o nos.
4. Buibepume 0dun eapuanm omeema

Ipu pacueTe MOMEHTOB HHEPLIMH TeJa OTHOCUTEIIBHO OCEH, He TIPOXO/IALINX Yepe3 HEHTP Macce, UCIOIb3YIOT TEOpEMY
lreiinepa. Ecnu och BpaleHHss TOHKOTO KOJbIA TEPEHECTH U3 LIEHTpa Macc Ha paccrosiHue 2R (puc.), To MOMEHT
MHEPLMH OTHOCUTEIHFHO HOBOW OCH YBEJIMYUTCA B ...

BAPHUAHTBI OTBETOB:
1) 3 pa3za; 2) 4 paza; 3) 2 pasa; 4) 5 pas.

CocraBuTesb: ( D E.B. SlkoBnesa



MuHCTEpCTBO HAyKH U BEICIIEro oOpa3oBanust Poccuiickoii denepanun
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCckuif HalMOHAIBHBIN UCCIIEI0BATEIBCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hamnpagienue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npouecchl B XUMHUIECKOW TEXHOIOTHU, HETEXMMUK U OMOTEXHOJIOTHU
I[Ipodmns: MalHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJieT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenusa cocmoanus. Ionsmue udeanvhozo 2asa. I azosvie 3akombi.
3. Tepmoanexmponnas smuccus. Paboma evixoda snexmponua.
4. Bwibepume odun eapuanm omeema

Ha pucyHke mokaszaH BEKTOp CHJIBI, ACHCTBYIOMIEH Ha 9acTUIly. PaboTa, COBepIeHHAs 3TOM CHIIOH TIPH TIepEeMEICHUH
YaCTHUIIBI B TOUKY ¢ KoopauHatamu (4; 3), paBHa. ..

BAPUAHTHBI OTBETOB:

1) 20 Ix; 2) 15 Ox; 3)25 Ix;  4) 12 Ix.

CocTaBuTesb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUA
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn pusuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKOW TEXHOJIOTHH, HeDTEXUMHHU U OMOTEXHOJIOTUH

Tpo¢uis:_MalliHb! ¥ annapaTbhl XMMUYECKMX IPOU3BOJICTB

Cemectp_1
YTBEPXKJIAIO
3aB.uukinoM OMJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH OuteT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UdlCEHUs. ME8ePO020 mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochogul 30HHOI Meopuy NPOBOOUMOCHIY MBEPIbIX Mell
4. Buibepume 00uH eapuanm omeema




M

—_—

Touka M nBHXeETCA MO CIIUPATIU B HAIIPABJICHUH, YKa3aHHOM cTpesikoi. HopManbHOe ycKOpeHHe 10 BEIMYUHE He M3-

MeHsieTcst. [Ipy 3TOM BemMIrnHA CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCS;

2) yMEHBIIAeTCS;

3) yBenuuuBaeTcsi.

CocTaBuTesb: ( D E.B. SlkoBnera

MuHHCTEepCTBO HAyKH M BEICIIETo 00pazoBanus Poccuiickoit deneparyn
HwmxHexaMcKknii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.02 DHepro- u pecypcocOeperaroye mpouecchl B XMMUYECKOM TEXHOJIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI

Tpo¢uns:_MalIMHbBI ¥ annapaThl XMMAYECKHX TPOU3BOJICTB

01.03.2021 1.

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.Makycesa
JK3aMeHANHOHHBIH OuJeT Ne 19
1. Kunemuueckas swepaus epawenus meua.
2. Makpockonuyeckue napamempei.
3. one 08yx beckoHeuHbIX NAPANIENbHBIX PAZHOUMEHHO 3APAICCHHBIX NIOCKOCHEL.
4. Bubepume 00un eapuanm omeema

L3

Ipouecc n3o0paxxkeHHbI Ha pucyHke B koopauHatax (T,S), rae S — sHTponusi, sBiseTcs ...
BAPUAHTBI OTBETOB:

1) n306apHBIM CKATHEM;

2)H30XOPHBIM OXJIAXKICHUEM;

3) H30TEepMUYECKUM CIKATHEM;

4) anuabaTHBIM PaCUIMPEHHUEM.

CocTaBuTeb: e S & E.B. Slkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HinkHeKaMCKHI XUMUKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uitran)
(enepanbHOro rocylapcTBEHHOTO OI0KETHOTO 00pa30BaTENbHOIO yUPEXKACHUS BHICIIET0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH



Hanpasnenue noarorosku: 18.03.02 Duepro- u pecypcocOeperaromue npouecchl B XAMHYICCKOH TEXHOIOTHH, HeDTEXHMHU ¥ OHOTEXHOIOIHHI
Tpoduns:_ MalIvHBI ¥ anmmapaTbl XUMAYECKUX TIPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
01.03.2021 .
IK3aMeHAIMOHHBIH OuteT Ne 20
1. 3akowu coxpanenus momenma umnynvca.
2. Ocnoguvie nonoxcenus MKT.
3.  Hoaynposoouuxu. Cobcmaennas npo8oouMoCmb NOAVIPOBOOHUKOS.
4. Bubepume 00un eapuanm omeema
f(v)
1
|
j |
|
|
|
1
1
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. Vazs v
| —
Ha pucynke npezacrasieH rpaduk GyHKIUU pacipeesiCHHs MOJICKYII HICAIbHOTO ra3a o CKOpoCcTsaM (pacnpeaeicHue
dN
fv)= —
MakcBeinia), rie Ndv _ JIOJISI MOJICKYJI, CKOPOCTH KOTOPBIX 3aKIIFOYCHEI B MHTEPBAJIE CKOPOCTEH OT v 10 v+dv B

pacdere Ha €AMHHILYy 9TOrO MHTepBaa. [yt 3Toi QyHKUUKM BEpHBIM YTBEPKACHUEM SIBIISICTCS [IPU BO3PACTAHUU TEM-
Heparypsl: ...
BAPUAHTBI OTBETOB:
1) MakCUMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY OOJIBIIMX CKOPOCTE;
2) Ionaap o KPHBOH YBEIHYUTCS;
3) MaKCHMyM KPHBOH CMECTHTCSI BIICBO, B CTOPOHY MEHBIINX CKOPOCTEH.

CocTaBuTelNb: A - E.B. SIkosnega

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUH YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:_ MalrHEL ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
~ YTBEPXIAIO
3aB.mukiom OM/J] /ﬁw ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHalMOHHBIN OmaeT Ne 21

1. Venosus pasnosecus meepdozo mena. Buowvi pasnogecusi.

2. Ocnoguvie nonodcenus MKT.

3. Dnexmpocmamuueckoe noae pagHOMEPHO 3APAICEHHOU CheputecKkoll NO8EePXHOCHIU.

4. Buibepume 0dun eapuanm omeema

_ 2
MomMmeHT uMIlysbca Tejla OTHOCUTENFHO HETOIBMKHON OCH M3MEHSIETCS 0 3aKOHY L=at . Yxaxute rpaduk, mpa-

BUJIBHO OTPaXKAIOIINH 3aBUCMOCTb OT BPEMEHHU BEIMUYMHBI MOMEHTA CHUJI, IEHCTBYIOIUX HA TENO.
BAPUAHTBI OTBETOB:

M M M o

1) ) ) t;4) b



CocTaBUTE/b: ( =r PR E.B. SIkosnega

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMHKO-TEXHOJIOTHYESCKHIA HHCTUTYT ((uiTHan)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIBHOTO YIPESKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XUMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
Tpoduns:_ MalyHbl ¥ anmapaTbl XUMAYECKUX TPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

3as.uuknom OM/I %” " T.I'.Makycesa
01.03.2021 r.

IK3aMeHAIMOHHBIH OmteT Ne 22
Lapmonuueckue konebamenvhvle QBUNCCHU.
Cmech udeanvhbix 2a3086.
Konmaxm snekmponno2o u 0blpoun020 HOAYNPOBOOHUKOS.
Bovibepume odun sapuarnm omeema

v

el A\

~y

~
-

CucreMa COCTOUT U3 TPeX MIAPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KI, KOTOpPbIE JABUTAIOTCS TaK, KaKk MOKa3aHO Ha
pHUCYHKE

Ecmu ckopocTr mapoB paBHbI vI=3M/c, v2=2m/c, v3=1M/c, TO BEKTOpP CKOPOCTH IEHTPA MACC 3TOW CUCTEMBI HaIIpaB-
JIEH. ..

BAPUAHTBI OTBETOB:
1) Bmoiss ocu -OY;
2) Baonb ocu +OX
3)Baoss ocu OX.
CocTaBuTesb: ( Ao 7 E.B. SIkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOrO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeIbHOTO YUPEKICHHS BbICIIEro 00pa3oBaHus
«KazaHCckuii HallMOHAIBHBIN UCCIIEI0BATENbCKUI TEXHONIOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Lukn gpusuxo—mamemamuseckux OUCYUNIuH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUHI
Tpoduns:_MalmHbl ¥ annapaThl XMMUYECKUX TPOU3BOJICTB

Cemectp 1
. YTBEPXKJIAIO
3aB.mukiom OM/J] %" ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIMOHHBIH OmiteT Ne 23

1. Ckopocmu u yckopenus npu 2apmMoHu4eckux Koaebanusx.

2. Luxn Kapno. Tepmodunamuueckas wKaia memnepamyp.

3. 3axon Kynona. EQunuysl usmepenus 3apaoa.

4. Buibepume 00uH eapuanm omeema




=>"" >

[pu pacueTe MOMEHTOB HHEPIIMH TeJa OTHOCHTEIBHO OCEH, He IPOXOIAIINX Yepes LEHTP Macc, HCIOIb3YIOT TEOpeMy
reitrepa. Ecam ock BpaiieHUs TOHKOTO KOJblla MEPEeHeCTH M3 IeHTpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT
MHEPLIMU OTHOCHUTEIFHO HOBOW OCH YBEIIMYUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 paza; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTelib: ¢ / U - 7 E.B. SIkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO oOpa3oBanus Poccuiickoit denepaunu
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.02 DHepro- u pecypcocOeperaroiye mpouecchl B XUMUYECKOM TEXHOJIOTHH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:_ MalnHbI ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 24

1. Ipyocunnviti masmuux.

2. Ypasuenus cocmoanus. Housmue udeansnozo 2aza. I'azosvie 3axombl.

3.  Dnexmpuueckuti mox. Cuna u niommocms moxda.

4. Bwibepume odun eapuanm omeema
CpelHsis KHHETUYeCKasi JHEPIHsl MOJISKYJT Ta3a pu teMiiepaTtype 7' 3aBHCHT OT UX CTPYKTYPBI, UTO CBSI3aHO C BO3MOX-
HOCTBIO PA3/IMYHbIX BUJIOB ABUKCHHUA aTOMOB B MOJICKYIJIC. HpI/I YCJI0BUH, YTO UMCIOT MECTO TOJIBKO MOCTYIATCIILHOC
Y BpallaTeIbHOE IBIKEHUE, CPEIHAS dHEPTUs MoJieky a3oTa (N2) paBHa...

BAPUAHTBI OTBETOB:
1) 31 2) L1 3) s 4 1.
2 kT 5 kT 2 kT 2 kT
CocTaBUTEb: _"' SO - ,// E.B. SIkoBnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUiT MHCTUTYT (rmuan)
(enepaabHOrO rOCYIapCTBEHHOTO OFOJKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICLIEI0 00pa30BaHUs
«KazaHCckuif HallMOHAIBHBIN UCCIIEIOBATENIBCKUI TEXHONIOTHUYECKUI YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUH

Tpoduis:_MalliHb ¥ annapaTbl XMMHYECKMX IPOU3BOJICTB

Cemectp_1

YTBEPXJAIO

3as.uukinom OM]] % " T.I.Makycesa
01.03.2021 r.



JK3aMeHaNMOHHbI outer Ne 25
Dusuyeckull u Mamemamuieckuilt MasmHuKuy.
Peanvnvle cazvi. Ypasnuenue Ban-oep-Baanvca.
Anekmpocmamuyeckoe noie u e2o Hanpsicennocmos. Cunosble TUHUU.
Boibepume odun sapuanm omseema

AN

L3

[pouecc n3o0paxxeHHbIN Ha pucyHke B koopauHatax (T,S), rae S — sHTponus, sBaseTc ...
BAPUAHTBI OTBETOB:

1) anuabaTHBIM CHKATHEM ;

2)M30XOPHBIM HarPEBAHUEM;

3) 1300apHBIM pacUIMpPEeHHEM;

4) M30TePMHYECKHM PACIIHUPEHHEM.

CocraBuTesb: ( >N 7 E.B. SlkoBnesa

MunnCcTEpCTBO HAYKH | BHICIIET0 0Opa3oBaHus Poccuiickoii denepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:_ MaIrHEL ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHaNMOHHBIN OnaeT Ne 26
1. Dmuepeus capmonuueckux xonebanuil.
2. Buympenuss suepeusi peaivHozo 2asd.
3. Cmopounnue cunvl. Inekmpodsuicywas cCud U HanpaiceHue.
4. Buibepume 00un eapuanm omeema
P F Y
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1. 2z 3 vV

Ha (P,V)-onarpamme n3o6paskeH nukimdeckuii nporecc. Ha yaactkax DA-AB Temmeparypa. ..
BAPUAHTBI OTBETOB:

1) noBsImaeres;

2) na DA — noBblmaercs, Ha AB - oHMKaeTCs;

3) nmoHmKaeTCs;

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

CocTaBUTE/b: r £ 7 E.B. SlkoBnepa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(enepaabHOTO TOCYIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeIbHOTO YIPEXKICHHS BEICIIIET0 00pa30BaHMs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
I[Ipodmns: MaliHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 .
IK3aMeHAIMOHHbIH OuteT Ne 27
1. 3amyxaowue xorebanus.

2. IIpumenenue nepsozo 3axona mepModuHaMuku K u306apwtecz<0MV U U30mMepmMu4ecKomy npoyeccy. Aouaba-
muyeckuil npoyecc.
3. Tlomenyuan snexkmpocmamuyecko2o nojs. IKBUNOMEHUUATbHbLE NOBEPXHOCHIL.

4. Bubepume 00un eapuanm omeema

Ou3nUecKuil MasTHUK COBEpIIAeT KojeOaHus BOKPYT OCH, Mpoxoasuiei yepes 1.0 NepneHIUKYIISPHO MIIOCKOCTH PU-
cyHKa. J[11 JaHHOTO MOJIOXKEHNUS MasiTHUKAa MOMEHT CHJIBI TSKECTH HAIPaBJIeH ...

BAPUAHTBI OTBETOB:

1) or HaC EePICHANKYIAPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKa;

3) BHU3 B IUIOCKOCTH PUCYHKA ;

4) X HaM NIePHEeHUKYJIPHO IUIOCKOCTH PUCYHKA.

CocTaBuTeb: ( = £ 7 E.B. SlkoBnesa

e

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun
Hamnpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
Tpodrs:_ MaluHb ¥ annapaTsl XUMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXKJIAIO
3aB.mukiom OM/J] % ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHalMOHHBIN OmaeT Ne 28
1. Buwnyocoennvie konebanus. Pezouarc.
2. Iepeuili 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOYECCY.
3. Buigod 3axona Oma 8 pamkax Kiaccuieckol meopuu.
4. Bubepume 00un eapuanm omeema




&

IIpn pacueTe MOMEHTOB MHEPUIMH TENIAa OTHOCUTENBHO OCEH, HE MPOXOSIIHNX Yepe3 LICHTP MacC, UCTIONb3YIOT TEOPEMY
reitrepa. Ecnm ock BpameHHs TOHKOTO KOJblla IEPEHECTH M3 [IEHTpa Macc Ha paccTosHue 2R (puc.), TO MOMEHT
WHEPLIUHN OTHOCUTEILHO HOBOH OCH YBEJIIMUUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3za; 2) B 3 paza; 3) 5 paza; 4) 2 pas.

CocTaBuTeENb: ( o r SR E.B. SIkosnesa

MuHucTepcTBO HAYyKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((priran)
dbenepaabHOro rocy/1IapCTBEHHOTO OIOJIPKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTET
Daxynemem Mexanuueckuu
Luxn puzuko—mamemamuueckux OUCYUNIUH

Hamnpapnenue noaroroBku: 18.03.02 DHEPro- U pecypcocOEperarome mporecchl B
XUMHUYCCKON TEXHOJOTHH, HEDTEXUMHUHU M OMOTEXHOIOTUU
[Tpoduns: MammHbl ¥ anmapaThl XUMHUYESCKUX TTPOU3BOJICTB

KPUTEPUU
OLICHKH 3HAHUI CTYIeHTOB Ha dk3ameHe (1 cemecTp)

MakcumanbHOE KOJUYECTBO 0ajuioB 3a dk3aMeH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GanoB 3a TpeTuid BOIpoC,

10 GayyIoB 3a YeTBEPTHIM BONPOC, PECTABICHHBIN B BUIC PacUCTHOTO 3a/1a-

HUA.
MUHUMAIBHOE KOJIMYECTBO 0AJIOB 34 dK3aMeH 24.

B kaxnom Ounere 3 TeopeTrueckux Bompoca U 1 pacdyeTHoe 3amanwue. [Ipu
pEIICHUH PACUETHOTO 3aJaHUs TEOPETUUYECKHE MPEANOCHUIKH PAcKphIBaTh 00s3a-
TEJIBHO.

3a OTBET Ha gonpoc BuICTaBIsAETCs CTYeHTY9 < R< 10 6annoe, ecnv CTyJICHT:

- TIOKa3aJ TJIyOOKHE W BCECTOPOHHME 3HAHMS 1O BOIMPOCY OMiieTa B COOTBET-
CTBUU C Y4eOHOU MPpOrpaMMOii, OCHOBHOM U JTIOTIOJHUTEIHHOM JINTEpaTypoil, TpeOo-
BaHWH K BBIMIOJTHCHHIO COOTBETCTBYIOMIMX (U3HUECKUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITEJIbHO, JIOTUYECKH CTPOIHO U IMOCJIE0OBATENbHO M3JaraeT y4yeo-
HbII Marepuan, AEMOHCTPUPYS YMEHUE AaHAJIU3UPOBATh pPa3jJU4HbIE Hay4yHbIE
B3JISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBEeHHYIO no3umnuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBAET TEOPETUUYECKUE MOJOKEHUs ¢ mpakTukon (1,2 < R<
1,4);

- obnaaet KynbTypoi peun (1,2 <R<1,4).

3a OTBET Ha 6onpoc BHICTABIsIETCS CTyACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- MMOKa3bIBaET TBEPJBIC W JOCTATOYHO IMOJIHBIC 3HAHUS 1O BOTPOCY OmiieTa B
COOTBETCTBHUH C yUeOHON MPOTPaMMOii, yBEpEHHO OPUEHTUPYETCSI B OCHOBHOM JIUTE-
paType, 3HaeT TpeboBaHus K GuznueckuM 3akoHaM (5,0 < R< 5,4);

- CaMOCTOSITENILHO U TOCJICJIOBATEIILHO M3JIaraeT y4eOHBI MaTepua, mpe-
NPUHUMAET TIOTBITKYA aHATM3UPOBATh PA3IMYHBIC HAYYHBIC B3MIAILI 1 0OOCHOBATH
COOCTBEHHYIO TMO3UIIMIO, PU ITOM JOIYyCKaeT He3HauuTeabHbie ommoku (1,0 < R<
1,2);

- YMEET CBA3BIBATh TCOPETUYCCKHUE MOJIOXKCHHUS C MPAKTUUICCKOU JEATCIBHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3BuToi peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhICTaBIsACTCA CTyAeHTY 6 < R< 8 6annos, eciiu cTyneHT:

- IOKa3bIBACT TBEP/IbIC 3HAHUS IO BOIIPOCY OMieTa B COOTBETCTBUU C YUeOHOM
IPOrPaMMOi, OPUEHTHPYETCS JIUITH B HEKOTOPBIX JTUTEPATYPHBIX HCTOUYHUKAX, 3HACT
oTAeNbHBIC TpeOoBaHMs K puznueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3jIaraeT penpoyKTUBHO, JOMTYCKasi HEKOTOPhIE OIITUOKU
(0,75 <R<1,0);

- MPEANPUHUMACT TIONBITKH aHAIM3UPOBATh PA3JIMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

- C TPYZIOM YMEET YCTAaHOBUTH CBSI3h TCOPETHUCCKUX MOJIOKEHUHN C MPAKTUKON
(0,75 <R< 1,0);

- peub He BCer/a JIornyHa | rnocieaoBarenbHa (0,75 < R< 1,0).

3a OTBET Ha 60NPOC BHICTABIISACTCA CTyIeHTY R< 60a1n06, ecnv CTyIEHT:

- IGMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOYKEHHI Bompoca ouiera (R< 3);

- HE OPHEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UcTouHKKaX (R< 0,75);

- HE 3HaeT TpeOOBaHMH K COOTBETCTBYOMUM (hr3nueckum 3akoHam (R< 0,75);

- HE B COCTOSIHMH JIaTh CAMOCTOSTEIIBHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
crBeHHyro nosuiuio (R< 0,75);

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

- peub ciabo pa3BuTa U MayioBbipasutenbHa (R< 0,75).



MuHICTEpCTBO HAyKH U BEICIIEro obpa3oBanust Poccuiickoii denepanun
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XUMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduss: MaluHBI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3as.uuknom OM/JI % " T.I.Makycesa
01.03.2021 r.
IK3aMeHAMOHHBIH OuteT Ne 1
1. Maeuumnoe none. Maznumuas unoykyus. 3axon Amnepa.
2.  Coepemennvle npedcmasieHus 0 ceeme.
3.  Tennosoe uznyuenue. 3axon Kupxzoga.

4. Buibepume odun eapuanm omsema
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+vT
HEBO3MOXKHA. DTO ABJIETCS CIEICTBUEM HEBBIIIOJIHEHHUS 3aKOHA COXPAHEHUSL. . .
a) JISTITOHHOTO 3apsija
0) 2IEKTPUYECKOTO 3apsiia
B) CIIHHOBOTO MOMEHTa UMITyJIbCa

CocTaBuTeb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAMOHATIBLHBIN HCCIEN0BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- 1 pecypcocOeperaroiye npouecchl B XHMHISCKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpodus: MalMHbI U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJteT Ne 2

1. Hoaynposoonuxu. Co6cmeennas u npumechas nposoouMochib.

2. OcHosHble 3aKOHbL 2e0MeMPULECKOLl ONMUKLL

3. 3axomvi uznyuenus abcoNOMHO YePHO20 Med.

4. Bubepume 0dun sapuanm omeema

DIIEKTPOH JIOKAJIM30BaH B IIPOCTPAHCTBE B npejienax A x = 1 MkM. YuuTeiBas, uto nocrosiunas [lnanka h
=1,0510 34]Ixk=c, a macca snextpona M = 9,1+103! kr, HeonpenenenHocTh ckopocTH A vy (B M/C) cocTaB-
JIET HE MEHEE. ..

a) 115

6)0,115

B) 8,7

CocTaBuTeb: ( T SEREL4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMCKnil XUMHAKO-TEXHOJIOTUICCKUH HHCTUTYT ((prmma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHDBIH OuteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

n=5

Ha pucyHke n300paeHsl CTallMOHApHBIE OPOMTHI aTOMa BOJOPO/IA cOrIacHO Moaenu bopa, a Taxke ycloBHO H300pa-
JKEHBI TIEPEXObI SIEKTPOHA C OIHOM CTallMOHApHOI OpOWTHI HA APYTYIO, COIPOBOKAAIOIINECS M3IydCHUEM KBaHTa
sHepruu. B ynbrpaduoneroBoii ob1acTu criekTpa 3TH epexo il AatoT ceputo Jlalimana, B BunuMoii — cepuro bansmepa,
B uH(ppakpacHoii — ceputo [lamena. HanbOomnpieit yacrore kBaHTa B cepun JlaiiMaHa COOTBETCTBYET MEPEXO. . .

BAPUAHTbI OTBETOB:

1) n=5—-n=2; 2)n=5—-n=1;
3)n=3->n=2; 4)n=4—->n=3.
CocTaBuTesb: ( Ao - 7 E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn puszuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUHI
Tpoduns: MalIvHEL ¥ ammapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 2
. YTBEPXJIAIO
3aB.uukioM ®MJI %’ T.I . Makycesa
01.03.2021 .
IK3aMeHAIMOHHBbIH OnjieT Ne 4
1. [ua- u napamacnemuxu. @eppomaznemuru u ux ceoucmad.
2.  Touxue aunzvl. Ilocmpoenue u306pasicenus npeomenios ¢ noMoubIO JUH3.
3. Popmyna iinwmerina ons enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omsema




Ha pucynke moxa3aHbl HampaBieHHs nagatoniero GoToHa (), paccestHHoro ¢poToHa (y’) U 3JEKTpOHA oTHAYH (€). YToI
paccestaust 90°, HarpaBiieHHE ABMKEHHSI JICKTPOHA OTJAud COCTAaBIISIET C HANpaBJICHHEM Majaromero ¢Gorona yrou

— =)
©=30" B HMITYJIC paccestHHOTO (oToHa P; , TO IMITYJIbC JIEKTPOHA OTJauu PaBeH...

BAPUAHTBI OTBETOB:
DV3P,: 22J3P,; 2P, 4P
CocraBuresb: ( ¢ ST 7 E.B. SlkoBnesa

MunnCTEpCTBO HAYKH | BHICIIET0 oOpa3oBanms Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmra)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XMMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUH
Tpoduns: MalIWHEL ¥ anapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 2
YTBEPXAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAlMOHHEIN Onier Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaiu4unbl.
3. Ceemosoe oasnenue. dpdhexm Komnmona.
4, Buibepume ooun sapuanm omeema
BeposTHOCTh 0OHAPYKHUTH IIEKTPOH Ha yyacTKe (a,b) 0JHOMEPHOI0 MOTSHIIUAILHOTO SITHKA C 0ECKOHEYHO BEICOKUMH
ur 4
\/
) 1
I 1
| 1
) 1
| ]
0 L iL L
3 3
b
W= Icu dx
CTCHKaMU BBIYUCIIACTCS 110 (opMyIie a , TIe % _ nnornocTs BEPOSATHOCTH, OIpeIeseMas b4 -yHKITUECH.

Ecin w-(l)}IHKHI/IH UMEeT BUJ, YKa3aHHBIH Ha DPUCYHKE, TO BEPOSTHOCTH OOHApYXHTh JJICKTPOH Ha y4acTKe
3
gL cx <L |

paBHa...
BAPUAHTBI OTBETOB:
1) 3; 2) 3; 3) 1; 4) 1
8 8 2 4

CocTaBuTeb: ( o . = & E.B. Slkosnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHA)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduis: MaluHbI ¥ anmapaThl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaom OMJ] %” " T.IMakycea
01.03.2021 .
OK3aMeHALMOHHBII OuJeT Neb
1. JHeiicmeue macnumnozo noas na mox. Cuna Amnepa. 3axon Amnepa.
2. Koecepenmuocms u MOHOXpOMOMUYHOCHb C6EMOblx 601H. Unmepdepenyus ceema.
3. Mooens amoma Pesepdpopoa. [Tocmyramer Hopa.
4. Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6eKkmopos Hanpsixcennocmu snexmpuyeckoeo (E ) u maenumnozo (H ) noneii 6
NEKMPOMASHUMHOU 80IHe. Bexmop niomnocmu nomoxa sHepeuu 31eKmpoMaAeHUMHO20 NOJISL OPUESHMUPOBAH 8 HaNpas-
JleHul ...

Bapuantsi otBeToB: 1) 1; 2) 2; 3) 3; 4) 4.

CocTaBuUTeb: ( N E.B. Slkosnesa

L 7

MuHHCTEepCTBO HayKH M BEICIIET0 00pa3oBanus Poccuiickoit ®eneparym
HwxHekaMcKuit XUMHUKO- TEXHOJIOTHUECKUN HHCTHUTYT ((hrnan)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti

Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpo¢puns: MalivHbI ¥ anmnapaTbl XMMUYECKHUX MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouier Ne 7
1. Cuna Jlopenya.
2. Memooul nabaodenus unmep@epernyuy ceema.
3. Teopus cmpoenus. amoma 800opoda no bopy. Judparxyus muxpouacmuy. Boanvl 0e Epoiins.
4. Buibepume 0dun eapuanm omeemad.

Ecmu 3a4YCPHCHHYIO MJIACTUHKY, Ha KOTOPYIO MaJAa€T CBET, 3daMCHUTL Ha 3CPKAJIbHYIO TOH Ke ionagu, To CBC-
TOBOC JAaBJICHHC. ..

BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) yMmeHbIHTCS B 2 pasa;
3) yBemmuwmTes B 2 pasa.
CocTaBuTeb: (i ¢ —/Z/_,\ o - ///' E.B. SIkosnea

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HwxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH



Hanpasnenue noarorosku: 18.03.02 Duepro- u pecypcocOeperaromue npouecchl B XAMHYICCKOH TEXHOIOTHH, HeDTEXHMHU ¥ OHOTEXHOIOIHHI
Tpoduns: MalIvHEL ¥ anmapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 2
. VTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
01.03.2021 r.
IK3aMeHAMOHHBIH OuteT Ne 8
1. Teopema Laycca dna macnummnozo nons.
2. Humepcghepenyus ceema 6 moHKux nieHKax.
3. Coommuowenue neonpedenennocmeti I eiizenbepaa.
4. Bwibepume odun eapuanm omeema. Umerores 4 PELIETKU C Pa3MTHYHBIMU MOCTOSHHBIMU d, OCBELIaeMBbIe OHUM U

TEM € MOHOXPOMATHYECKUM U3IIy4EHUEM PAa3IMYHON HHTEHCUBHOCTU. Kakoi pUCYyHOK MILTIOCTPUPYET IOJNI0KEHHUE
ITIABHBIX MaKCHMYMOB, CO3/IaBaeMbIX TH(PPAKIHOHHON PEIICTKON ¢ HAMMeHbLIel MOCTOSTHHOI pemeTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroi TuQpaKium).

BAPHUAHTBI OTBETOB:
] ]

. N\ |

1) 04 03 02 41 8 01 02 03 04 i]nuz) Q¢ 03 02 01 0] 01 02 03 04 sin¢3) o4 03 0p 01 0| 81 b3 03 o me
b

<

25 4 p

CocTaBuTesb: ( LR R E.B. SIlkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«Kazanckuii HaMOHAJIBLHBIN HCCIIEI0BATENbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
9Kk3aMeHANHMOHHBINH Oniier Ne 9
1. Asnenue snexmpomaerumnoi undykyuu. 3axon Papades — Maxcsenna
2. Ipumenenue unmeppepenyuu.
3. Boanosas ¢pyukyus u ee cmamucmuieckuli CMulCi.
4. Buibepume 0dun sapuanm omeema. Ha pucynxe npedcmasiena 3a6UcUMOCHTb MAZHUTMHO20 ROMOKA, NPOHU3LIBAIO-
wWe20 HeKOmMopwlil 3aMKHYymblil KOHmyp, om epemetu. IC uHOyKyuu He 603HUKAEN HA UHMEPBAIE....
@, B6
a1 )
1
1
2| |
1 1 1
1 1 1
1 1 1
1 | 1
I 2% /47 % 76 7 te
ABCDE ! !
20 1
1
1
1
-4 BapualjTel oTBeTOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeb: 2P a7 E.B. flkoBnesa

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIET0 00pa30BaHU
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpodus: MalHbI U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
01.03.2021 1.
JK3aMeHAHOHHBIIH omter Ne 10
1.  Huovkmusnocme. Camoundykyus. Bzaumnas undykuyus.
2. uppaxyus ceema. Hpunyun Loticenca-@peneis.
3. Vpasuenue llpeduncepa.
4, Buibepume 0dun sapuanm omeema
1,4 6000 K
|
I
|
|
|
|
|
I L
500 A, HM

Ha pucyHke noka3zana KpuBasi 3aBUCHMOCTH CIIEKTPAILHOH IIOTHOCTH S9HEPrETUYECKOH CBETUMOCTH a0COJIIOTHO Yep-
Horo Tena oT JuinHbl BosiHbl pu T=6000K. Ecnu Temneparypy Tena yMEeHbIIMTE B 2 pa3a, TO YJHEPreTHUecKasl CBETU-
MOCTH a0COJIOTHO YEPHOT'O TEeJIa YMEHBIIUTCSI. .

BAPUAHTBI OTBETOB:



1) B 16 pasa; 2) B 8 pa3a; 3) B 4 paza; 4) B2 pa3za.

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuniickoit denepanm
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCYIapCTBEHHOTO OI0HKETHOTO 00pa30BaTENBHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
ITpodmns: Mall¥HbI ¥ aNnapaThl XUMUYECKUX TPOU3BOJICTB

Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/I % " T.I.Makycesa
01.03.2021 r.

IK3aMeHAMOHHBIH OueT Ne 11,

Buinyoicoennwiii anekmpomasHumibie Koaeoanus.

ObocHosanue npsamoaunelnocmu pacnpocmpatnenus ceéema. 3onvl Ppenens.

1
2
3. Obwue ceedenusi 06 amomax u 0pax.
4

Buibepume odun sapuarnm omeema. Ilonnas cucmema ypasnenuii Maxceenna 0is S1eKmpomMazHUNMHOZ0 N0 umMeem 8Uo:

- = a]_3) - -

fEdT=- (2245 fDdS= [odv

at

(L) (&) 3 )
- - ap|l—> = =

j‘Hdl=J‘ J+EdS j‘BdS =0

L) () )

CrieTyromas CHCTeMa YpaBHEHHiH CIIPABEITHBA A TIEPEMEHHOTO IEKTPOMATHITHOTO TIOJS ...
- = 31_3) - =

jEdl:_IEdS j‘DdSZO

L = = 1) B OTCYTCTBHE 3apsKEHHBIX TN H TOKOB MPOBOIMMOCTH;

2) TIpH HATIYHH 3apSKEHHBIX TeT X TOKOB TIPOBOIAMOCTH;

B B - 5 o

(L =) & 3) B OTCYTCTBHE 3apSKEHHEIX Te;

4) B OTCYTCTBUE TOKOB NPOBOAUMOCTH.

CocTaBUTEb: ( e T E.B. SlkoBnea

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’bHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEFHOTO YUPEIKACHHS BBICIIEI0 0Opa3oBaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn gpusuxo—mamemamuueckux OUCYUnIun
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
Tpoduns: MalvHbl ¥ annapaTbl XMMUYECKHUX MTPOU3BOJICTB

Cemectp 2
~ YTBEPXJIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHAIHOHHBIH omteT Ne 12
1. Maenummvii momenm snexmponos u amomos.
2. Jugparyus ceema om 00notl wen.
3. Dwuepeus cessu. Jedexm maccov sdpa.
4.  Buibepume odun sapuanm omeema .CTaunoHapHEIM ypaBHeHHeM [1IpeIuiTepa AT 2IEKTPOHA B BOIOPOLOIOI0GHOM HOHE SBILIETCS

YpaBHEHHE ...

BAPUAHTBI OTBETOB:



2 2
2 Z
Aw++?(5+4—)w=0 d f+_2?.w:o
1) 1 &Y 2)dx" h

dzgf 2m ??‘ICUDEJCE 25
+ T (F-——— =0 Aw+—Fw=0
i R ( 5 . wroTh

CocraBuTesb: ( D E.B. SlkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccuiickoii denepanuu
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uTHan)
(enepaabHOrO rOCYIapCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICHIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npouecchl B XUMHUIECKOW TEXHOIOTHU, HEPTEXMMUK U OMOTEXHOJIOTHH
Tpodus: MamiHb U annapaTbl XMMHYECKUX IPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
OK3aMeHAIHOHHBIH omiteT Ne 13
1. Konebamenvuwui konmyp.
2. Paspewarowas cnocobnocms onmuyeckux npubopos.
3.  Ecmecmeennas paduoaxmusHocmo. o, B, ¥ — usiyeHus.
4. .Bwibepume odun eapuanm omeema

Ha pucynke moka3zaHsl HanpaBiieHus ajgatoniero GotoHa (y), paccessHHOTO GoToHa (Y’) U 3NeKTpoHa oTHayn (€). Yron
paccesHus 90°, HampaBlICHUE JBIKCHUS ICKTPOHA OTJA4YM COCTAaBILIET C HAIpaBI€HHEM Mafaiomero (pOToHA yroi

— =)
©=30" B HUMIIYJIbC PACCESIHHOTO (pOTOHA P; , TO UMITyJIbC 3JIEKTPOHA OTAA4U PaBEH. ..

BAPUAHTHBI OTBETOB: 1)2]3;); 2)2./3 P;; 3).J/3 p;; 4) P:b'
CocTaBuTeb: ( € oo - 7 E.B. Slkoenesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HirkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHA)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOIOTUHI

TIpoduns:
Cemectp 2
_ YTBEPXIAIO
3aB.mukiom OM/J] /ﬁw ] T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAHOHHLIN Onier Ne 14
1. Ocuosvi 30un01i nposodumocmu meepdvix me.
2. Hudpaxyuonnas pewemxa.
3. 3axouwi paduoaxmusHnozo pacnaoa.
4. .Buibepume o0un eapuanm omeema




ITonoXeHre aToMa YIJIepoja B KPMCTALIMYECKOM PELIETKE aliMa3a OIPEEIEHO ¢ MOTPEIHOCTEI0 Ax = 5-107 M. VuuTs-

_ -34
Bas, 4TO IoCTOosiHHAs [lnaHka h=105-10"" Jc-c , a Macca atoma yriaepoaa M = 1,99-10-% kr, neonpeieneHHOCTh
ckopocTH AVx ero TeIIoBOro ABIKEHHS (B M/C) COCTABIISIET HE MEHEE. . .
BAPUAHTbBI OTBETOB:
1) 9,43 1073 2) 0,943; 3) 1,06; 4)106.

CocTaBuTeb: : /T e E.B. Slkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
UMKJZ d)uS‘MKO*Mam&WamMVECKMX ()MCI/;M}’UZMH
Hamnpasnenne noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XUMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
IMpoduss: MalmvHbI ¥ anmapaThl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnummnozo nons.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuxu paduoaKmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

[pu mageHny cBeTa U3 BO3yXa Ha JUAIICKTPUK OTPaKCHHBIH JTyd MOJHOCTHIO MOJISIPU30BaH MpH yriie maaeHus 60 rpary-
coB. [Ipu 3TOM IPETOMIIEHHBIH JIyd COCTaBIISICT C HOPMAJIBIO YTOII. ..

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

CocTaBuTeb: e S & E.B. Slkoenesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOTO YIPESHKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpo¢puns: MalivHbI ¥ anmnapaTbl XMMUYECKHUX MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue PAMKU 8 MACHUNIHOM No.Je.
2. Hoaspuszayus ceéema. Ecmecmeennulil u nosapu306antbvlii ceem.
3.  Usmepenue paduoakmusHo20 usny4eHus.
4. Buwibepume o0un sapuanm omsema

s p d f

g?— —
2 -

IIpu nepexonax 3JIEKTpPOHA B aTOME C OJHOTO YPOBHSI HA APYTOil 3aKOH COXPAHEHUSI MOMEHTa UMITYJIbCa
HaKJIaJAbIBACT OINPECACIICHHBIC OIPAHNYCHUSA (HpaBI/IJ'[O 0T60pa). B OHEPIreTUYCCKOM CIIEKTPE aTOMa BOAOPOJa
(pI/IC.) 3anpeuiennbim 1epexooM ABJIACTCA. . .

BAPUAHTBI OTBETOB:

1)4f — 3d,; 2) 4s - 3p;

3) 3p-2s; 4) 3s — 2s.



= _
CocTaBUTEJb: E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduss: MaluHBI ¥ anmapaTbl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukaom OM]] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2.  Honapusamopsl. 3axon Manioca.
3.  Aoepnuvie peaxyuu. Uckyccmeennas paduoakmueHOCb.
4. Bbvibepume 00un sapuanm omsema

d
u
d

N
u

¥ryYy
Y¥rYFrY

Ha pucyHke moka3aHa KBapKoBast 1darpaMmma g pacmaja HykJIoHa. DTa JuarpaMMa COOTBETCTBYET peaK-

WY ...

BAPUAHTBI OTBETOB:
1)p—>n+e_+l7é,. 2)n—>n+e_+i7e.
3)n—>p+e_+t73_ 4)p—>p+e_+i7€

CocTaBuTeb: s E.B. flkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpo¢puns: MalivHbI ¥ anmapaTbl XMMUYECKHUX POU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.mukiom OM/J] %” ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHOHHBIIH omiter Ne 18
1. 3axown Buo-Casapa-Jlannacca
2. Cnocobul nonyuenus noispu308aHHo20 ceemd.
3.  Hosumpon. f+ - pacnad. DnekmpoHnuwli 3axeam.
4. Buvibepume 0dun sapuanm omsema. OnHa U Ta e TuPpaKkIHOHHAS pElIeTKa OCBENaeTCs Pa3TUIHBIMU MO-

HOXpOMAaTHYCCKUMHU U3TTYUCHUAMU C pa3JIMYHBIMU UHTCHCUBHOCTIMMU. Kakoit PUCYHOK COOTBETCTBYECT CIIy-

Yalo OCBEILCHHUsI CBETOM HaM0OJbIIell YacToToi? (J — MHTEHCUBHOCTH CBETa, P yroi Aupakium).
BAPUAHTBI OTBETOB:



1) 04 03 02 01 0] 01 02 03 04 sino* 2) o4 03 02 01 0] 0
L

I e ( # il
< V= (o LR S L/

CocTaBUTE/Ib:

U=,4 smps) A4 @Y 03 0 0 [ ]

E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3as.uuknom OM/] J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.
OK3aMeHAlMOHHbII Ouier Ne 19

1. TIpancgopmamop. Duepus maznumno2o nous.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuanm omeema
TTonoxeHue MbUIMHKK Maccoii M = 10" Kr MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTHIBAs, YTO MOCTOSHHAS
A=1,0510" - ¢

Ilnanka , HEOTpeNeNIeHHOCTh cKopocTu AVx (B M/C) OyzeT He MeHee. ..
BAPUAHTBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,
CocraBuresb: ( ¥ e —— ; 7 E.B. SlkoBnesa

MunnCcTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOIO YUPESIKACHHUS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOIOTUHI
Tpo¢puns: MalivHbI ¥ anmapaTbl XMMUYECKHUX MPOU3BOJICTB

Cemectp 2

YTBEPXJIAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 1.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hudpaxyuonnas pewemxa.
3. Hoepnwiti peaxmop

4. Buibepume ooun sapuanm omeema

Ha YT €CTCCTBCHHOT'O CBETA MMOMCUICHBI IBC IIJIACTUHKU TypMaJInHa. ITocne MIPOXOKACHUA TNTACTUHKHU 1 cBet moi-
HOCTBIO ITOJIIPU30BaH. Ecmn J]_ )4 Jz — MHTCHCUBHOCTH CBETA, MPOIICAIIECTO IIIACTUHKA lu? COOTBETCTBCHHO, 1 YI'OJI
mexay HanpasieHusiME OO 1 O°0O’ @ =30°, To J1 uJ> cBA3aHBI COOTHOIIECHHUEM ...

BAPHAHTBI OTBETOB: 1)), :{41; 2)J; =311 33, :jJ1;4) 1, :le.

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MalmuHbI ¥ anmapaTbhl XUMHUYECKUX TPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. Bpawenue pamku 8 Ma2HUMHOM noJe.
2. Memoouvl nabarodenus unmepgepenyuu ceema.
3. Peaxuus cunmesa. Tepmosoepuas peakyus.
4. Buibepume 00un sapuarm omeema
ur 4
| 1
) 1
| 1
| 1
) 1
| ]
0 L iL L
3 3

BeposTHOCTh 00HAPYKHUTH IJCKTPOH Ha yUacTKe (a,b) 0OJHOMEPHOTO MOTSHIIHATBLHOTO SITHKA ¢ OECKOHEUHO BBICOKHMMU
b

W= Icu dx
CTCHKAaMHU BBIYUCIIACTCS 10 (opMyJie a , TIIe % _ nnornocTs BEPOSATHOCTH, OIpenaesnseMas by -pyHKITUCH.

Ecnu 1"'|"r—(byHKLu/I$[ UMeeT BHJ, YKa3aHHBI Ha PHUCYHKE, TO BEPOSATHOCTb OOHAPYKUTh AJIEKTPOH Ha Y4YacTKe

1L«::.'nc <L
‘paBHA...

BAPUAHTBI OTBETOB: 1) 5; 2)1:3)1; 4)3
8 4 2 8

CocTaBUTE/b: S E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOrO rOCyIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOIOTUH
Tpodruis: MalMHEI U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 2
VTBEPX/IAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHALHOHHBII OuJteT Ne 22

1. Hua- u napamacnemuxu. @eppomacnemuu u ux ceoucmed.

2. Bbi600 3axoHa npeiomieHus ceema.

3. Tunvl 63aumo0eticmsust d1eMenmaphblx Yacmuy. 3aKoHbl usny4eHus abcouomuo YepHo20 meid.

4. Bulbepume odun sapuanm omseema




5,4 6000K

>

500 A, HM

Ha pucyHke mokasaHna KpuBas 3aBUCHMOCTH CIICKTPAJIBHON MIOTHOCTH YHEPTeTHYECKOH CBETUMOCTH aOCONIOTHO Yep-
HOTO TeJa OT JuHbI BoiHbl pu T=6000K. Eciu Temmepatypy Tena yMEHbLIUTH B 2 pa3a, TO YHEPreTHYCCKas CBETHU-
MOCTb a0COJIOTHO YE€PHOTO TeNa YMEHBIIUTCSL..

BAPUAHTBI OTBETOB:

1) B 16 pa3a; 2) B 2 pasa; 3) B 8 pasa; 4) B 4 pasa.

CocTaBuTelb: ( o r SR E.B. SIkosnesa

MuHucTEepCTBO HAyKH U BhICIIEro oopasoBanusi Poccuiickoit denepanuu
HuxHekaMCKUi XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinain)
benepabHOTO TOCYAaPCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHus
«Ka3zaHCcKkuil HallMOHAJIbHBIN UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynemem Mexanuuecku
Luxn uzuxo-mamemamuyeckux OUCYUnIuH

Hanpasnenue noaroroBku: 18.03.02 DHepro- u pecypcocOeperaronme mporecchl B
XUMHUYECKON TEXHOJOTUH, HEDTEXUMUU U OUOTEXHOJIOTUU
[Tpoduns: MamnHbl ¥ annapaTbhl XUMUYECKUX TPOU3BOJICTB

KPUTEPUU
OLICHKH 3HAHMH CTYJAEHTOB Ha JK3aMeHe (2 cemecTp)

MakcumanbHOE KOTUYeCcTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEPBBIA BOIIPOC,

10 GansoB 3a BTOPOH,

10 6anyoB 3a TpeTuid BOIpoc,

10 GansioB 3a yeTBEPTHIM BONPOC, MPEACTABICHHBIN B BUAE PACUETHOIO 3a]1a-

HMU:.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3ananue. [Ipu
pEelIEHUN PacyeTHOrO 3aJaHusi TEOPETHYECKUE MPEANOCHUIKM PaCKpbhIBaTh 00s13a-
TEJBHO.

3a OTBET Ha éonpoc BuICTaBIAETCS CTYeHTYY < R< 10 6annoe, ecinv CTyJIeHT:

- MTOKa3aJ IIIyOOKHE MU BCECTOPOHHME 3HAHUS MO BONPOCY OWJIeTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHEHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITEJIbHO, JIOTUYECKU CTPOIHO U IMOCJIE0BATENbHO M3JaraeT y4eo-
HbI Marepuan, AEMOHCTPUPYsS YMEHUE AaHAJIU3UPOBATh pPa3IUYHbIE HAy4YHBIE
B3JISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBEeHHYIO no3umnuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBAET TEOPETUUYECKUE MOJOKEHUs ¢ mpakTtukon (1,2 < R<
1,4);

- obnaaet KynbTypoi peun (1,2 <R<1,4).

3a OTBET Ha 6onpoc BHICTABIsIETCS CTyACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- MMOKa3bIBaET TBEPJBIC W JOCTATOYHO IMOJIHBIC 3HAHUS 1O BOTPOCY OmiieTa B
COOTBETCTBHH C yU4COHON MPOTPaMMOii, YBEpEHHO OPUEHTUPYETCSI B OCHOBHOM JIUTE-
paType, 3HaeT TpeboBaHus K GuznueckuM 3akoHaM (5,0 < R< 5,4);

- CaMOCTOSITENIFHO W TOCJICJIOBATEIIFHO M3JIaraeT y4eOHBI MaTepua, mpe-
NPUHUMAET TIOTBITKYA aHATM3UPOBATh PA3IMYHBIC HAYYHBIC B3MIAILI 1 0OOCHOBATH
COOCTBEHHYIO TMO3UIIMIO, TIPU ITOM JOIyCKaeT He3HauuTenbHble omuoku (1,0 < R<
1,2);

- YMEET CBS3BIBATh TCOPETUYCCKHE IMOJIOXKCHHUS C MPAKTHUSCKOHN JeSITeIbHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3BuToi peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhICTaBIsACTCA CTyAeHTY 6 < R< 8 6annos, eciiu cTyneHT:

- IOKa3bIBACT TBEP/IbIC 3HAHUS IO BOIIPOCY OMJIeTa B COOTBETCTBUU C YU€OHOM
IPOrPaMMOi, OPUEHTHPYETCS JIUITH B HEKOTOPBIX JINTEPATYPHBIX UCTOYHUKAX, 3HACT
oTAeNbHBIC TpeOoBaHMs K puznueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3jIaraeT penpoyKTUBHO, JOMTYCKasi HEKOTOPhIE OIITUOKU
(0,75 <R<1,0);

- MPEANPUHUMACT TIONBITKH aHAIM3UPOBATh PA3JIMYHBIC HAYYHBIC B3IJISIIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

- C TPYZIOM YMEET YCTAaHOBUTH CBSI3h TCOPETHUCCKUX MOJIOKEHUHN C MPAKTUKON
(0,75 <R< 1,0);

- peub He BCer/a JIornyHa | rnocieaoBarenbHa (0,75 < R< 1,0).

3a OTBET Ha 60NPOC BHICTABIISACTCS CTyIeHTY R< 6 fannoe, ecnv CTyAeHT:

- IGMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOYKEHHI Bompoca ouiera (R< 3);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UcTouHKKAX (R< 0,75);

- HE 3HaeT TpeOOBaHMH K COOTBETCTBYOMUM (hr3nueckum 3akoHam (R< 0,75);

- HE B COCTOSIHMH JIaTh CAMOCTOSITEIILHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
crBeHHyro nosuiuio (R< 0,75);

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

- peub ciabo pa3BuTa U MayioBsipasuTenbHa (R< 0,75).



MuHucTepcTBO HAYyKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKU UHCTUTYT ((priran)
dbenepaabHOro rocy/1IapCTBEHHOTO OIOJIPKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynremem MexaHUYECKUU

Luxn ¢puzuxo-mamemamuyeckux OUCYUNIUH

Hamnpapnenaue noaroropku: 18.03.02 DHepro- u pecypcocOeperaroiime mporecchl B

XUMHYECKOH TCXHOJIOT'HUHA, Hed)TeXI/IMI/II/I J41 6HOT€XHOHOFI/II/I
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: MaluHbl ¥ anapaThl XMMHUYECKUX MPOU3BOJICTB

KoMILIeKT TeCTOBBIX 3aJJaHUH 115 NMpoBE€JACHUA TCCTUPOBAHUA 110 pasaejiaM HU
HTOI0OBOI'o0 TECTUPOBAHUSA

o aucrmiinae Pusuka

PexoMeHnaanmu 1o MCIHOJIL30BAHUIO

KoMmmiekT TecToBBIX 3aJJaHUl COAEPKUT TECThI Il TEKYLIEro KOHTPOJIS 3HAHUU IO
pasziesiaM U UTOrOBOTO KOHTPOJISI 3HAHU, YMEHUW Y HAaBBIKOB CTYAEHTOB MO BaXXKHEHUIIIUM TEMaM,
M3ydaeMbIM 1o ¢usuke. J{s kax o1 yaeOHOM rpynibl pa3paboTaHo YeThIpe BapuaHTa PaBHOCIIOXK-
HBIX ¥ TTapaJlIeNIbHBIX 110 COACP/KAHUIO TECTOB.

Ha BbInonHeHne KaXa0ro UTOroBoro TeCTa Mo JUCHMUIUIMHE PEKOMEHIYEM BBIIEIATH
1o 60 MUHYT.

[Tocne mpoBeieHNsI TECTUPOBAHUS CTYACHTHI CAAIOT Ha TPOBEPKY TOIBKO JHCT (OTaHK)
C OTBETaMH K 3a7aHusM TecTa. [[poBepky 071aHKOB YT0OHO OCYIIECTBIISTH, €CITH OTBETHI TOMEIIICHBI
B Tabnuiy. OueHKa pe3ylbTaToOB AEATEIILHOCTH CTYJCHTOB MO0 OTBETaM 00ECIEYHBAET OIEepPaTHB-
HOCTb KOHTPOJIA.



Bxtouenue B TeCT 3alaHUi «y3KOW HAMpaBIIEHHOCTHY», 00ECIICUNBAIOIITUX MTPOBEPKY
OJIHOM — IBYX €MHHI] HOBBIX 3HAHMIA, TO3BOJISICT YBEIIMUUThH KOJIMUYECTBO 3a/IaHUN TECTA 11O CPaB-
HEHUIO C OOBIYHBIM YCTHBIM OIIPOCOM CTYZIEHTOB. BMecTe ¢ TeM TecThl He 00eceunBaloT IPOBEPKY
BCEX BUOB OPMUPYEMBIX YMEHHI I HABBIKOB, HAITPHUMEP, YMEHHUSI 0OOCHOBBIBATH OTBET, 4 3HAYUT,
HE MOTYT 3aMEHHUTh YCTHBIN onpoc. [loaToMy UTOroBo€ TeCTUpOBaHUE EIECO00Pa3HO MPOBOIUTH
nepe]] 9K3aMEHOM JIJIsl ONIEPATUBHON JUATHOCTUKH YCBOCHHSI OCHOBHBIX (DH3UYECKHUX MOHSTUH.
J171st mpOBEpKU UTOTOBBIX 3HAHUI CTYJIEHTOB MpejiaraeTcs 4 BapuanTa tectoB. Kaxk-
JIBIM TECT COCTOUT U3 25 TeCTOBBIX 3aaHmii. Bpems BeinmonHeHus tecta 60 MUHYT
OCHOBHON KOMIIJIEKT TECTOBBIX AK3aMEHALMOHHBIX 3aJaHUil HAaXOAUTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHON JTUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoXeT UCIOAB30BATHCA KaK JUIS TEKYIIEr0 KOHTPOJIS 3HAHHUN IO OT-
JEBHBIM pa3jienaM, TaKk ¥ UTOTOBOT'O KOHTPOJISI 3HAHUW CTYJEHTOB I10 JUCIUTLINHE.
MakcruManbHOE KOJIMYECTBO OajioB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 33 KaXJ10€ MPaBUIBHO BBITIOJHEHHOE TecToBoe 3ananue 0,12 Gamna.
Jljig TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUMUTAIOCH CAAHHBIM, HEOOXOIMMO BBIIOJHUTH
ero Ha 2,0 6auia u Beie. [Ipy TOBTOPHOM TECTHPOBAHUY B HTOTOBBIN PEUTHHT HIET CPEAHHUN OalT
10 BCEM MOTBITKAM.

CTtpykTtypa Tecta no ¢puznke

Ne HaumeHoBaHue pa3snesa auc-
Ne 3ananus Tema 3aganus
n/n IUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 Kunemarrka TOYKM M TMOCTYMATENLHOTO JBHKEHUS
' TBEPIOro Tea
4 Junamuka. 3akoHsl HeroToHa.
MexaHuka
1 5 JlnHamudeckue mapaMeTphl BpallaTelbHOTO JBHKE-
HUS TBEPJIOTO Tela
6 JluHaMuKka BpamaTeIhbHOTO IBIDKEHUS. 3aKOHBI CO-
XPaHCHUS B MEXAHUKE
7 CrenuanbHas TeOpUs OTHOCUTEIBHOCTH
8 OCHOBHBIE TIOJIOKEHHS ¥ TIOHSATHSI MOJIEKYIISIPHO-KHU-
HETUYECKOW TEOPUH. 3aKOHBI UI€aLHOTO ra3a
MonekynsapHast pU3HKa U TEPMO-
2 IUHAMHKA 9 Cpe}lHﬂﬂ OHEPTUA MOJICKYJI
10 Bropoe Hauano tepmoguHaMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca niisi 3JI€KTPOCTATUUECKOIO MOJIS B
BaKyyMe
3 QHGKTpH‘leCTBO U MardeTusM 13 CBs13b Haps>KEHHOCTHU U IOTCHIIUAJIa
14 DJIeKTpUYECKOe U MAarHUTHOE T0JIE B BEIIECTBE
15 CBoiicTBa HNIEKTPUIECKUX U MAaTHUTHBIX TTOJIEH
16 Koe6anusi. OCHOBHBIC TOHATHUS U ONIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMA
4 Konebanus n BOJHBI
18 OHeprust BONHEL [lepeHOC YHEPTUU 3JIEKTPOMATHHUT-
HO BOJTHOM
19 Wntepdepentms n nudpakuns cBera
5 BoHOBast 1 KBaHTOBas OINITHKA 20 [Monspuzanus u AUCHIEpCUs CBETa
21 TemnoBoe m3nydenne. ®otodrpdexr
KBauTtoBas (usuka u (u3MKa 22 Criextp aToMa Bojopoza. Ilpasuiio otbopa
6 aToMa. DJIEMEHTBL ICPHOH (- KopnyckynsipHO-BOJIHOBOM Ayaiau3M CBOMCTB YacTHUL]
3UKH W (DM3UKH DJIEMEHTAPHBIX 23 BerectBa. BonHoBass (yHkims. COOTHOIICHHE He-
JacTuLl. onpenenenHocrei ['elizenbepra



https://moodle.nchti.ru/
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Vpasuenus [lpenunrepa (oOmue cBoiicTBa)
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q)yHﬂaMeHTaHLHLIe B3aPIMO,H€ﬁCTBPI5[

Kpurepuu oueHkH pe3yaibTaTOB HTOrOBOT0 TeCTHPOBAHMS:

KonnuecTBo BCPHO BLINOJIHCHHBIX 3aJlaHUM

21-25

17-21

13-17

0-13

3a Kax/Iplif BEPHBIH OTBET HA BOTIPOC
0,126

2,52-3,0

2,04-2,52

1,56-2,04

0-1,56

O0pa3sen JHCTa OTBETOB CTYdEHTA.

Howmep 3ananus

HOMep IMpaBUJIBHOI'O OTBCTA

Bapuanr - 1

3AZJAHHUE Ne 1.
VY CTaHOBUTH COOTBETCTBUE MEX]y NIPUCTaBKaMHU K 0003HAUEHUSIM €IMHUL] U3MEPEHUs U

JEeCSITUUHBIMU NopsiaKkaMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mumiu — (m), Mera — (M), Kuno

— ().
BAPUAHTBI OTBETOB:
1) 10°°
2) 1012
3) 10°
4) 1073
5) 10°
6) 103
3AZJAHHUE Ne 2.
Touka M ABMXKETCS IO CIIUPAIIU € IIOCTOSIHHOM 110 BEJIMYMHE CKOPOCTBIO B HAIIPABIICHUH,
YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYHMHA HOPMAaJILHOT'O YCKOpEHHUS
BAPUAHTBI OTBETOB:

1)  yBenuuMBaeTCS
M 2)  yMeHbIIaeTcs
3)  HE U3MeHAETCS

BAPUAHTBI OTBETOB:

1) -10 m/c?
2) 4wm/c?
3) -5wm/c?

4) 3 m/c?

3AJJAHUE Ne 3.
KoopamHaTa Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTIIACHO 3akoHy X = 4 + 3t - 5t%, rie
BCe BeJIMUMHBI BeIpaxkeHbl B CU. Onpenenure NpoeKunu0 YCKOPEHUs ax3TOTo Tena.




3ATAHHUE Ne 4.

NueprmanbHON Ha3bIBA€TCSl CUCTEMOW OTCUETA ...
BAPUAHTDLBI OTBETOB:

1) B KOTOPOIi BBIMIOJHSIETCS MIEPBbIN 3aKoH HptoTOHA

2) B KOTOpPO# BCe MEXaHMYECKUE SIBJICHHUS MPOTEKAIOT OJAWHAKOBO MPU OJWHAKOBBIX HAYallb-
HBIX YCJIOBHSIX

3) B KOTOPOI1 BBIOJIHIETCS BTOPOH 3aKkoH HproToHa

4) xotopas JBMKETCS paBHOMEPHO

3AJIAHUE Ne 5.

TonkocTeHHas TpyOKa M KOJIBLIO UMEIOT OJMHAKOBBIE MacChl M paauychl (puc.). s ux
MOMEHTOB HHEPIHUH CIPaBeIMBO COOTHOIIIEHHE. ..

o R P
R

CD &

m

k

BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) <k
3AJAHME Ne 6.

ap u nmonbli nuauHAp (TpyOKa), NUMEIOLIE OJUHAKOBBIE MACChl U PAaIUyChl, BKaThIBA-
10TCs 0€3 MpOCKalIb3bIBaHUS Ha TOpKY. Ecii HayambHbIe CKOPOCTH 3THX TEJ OJAMHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:
1) BbIIIE TOJHUMETCS TOJBIN [IHIHH/D
2) BBIIIE TOJHUMETCS IIap
3) oba Tesa MOJIHUMYTCS HA OJHY M TY YK€ BBICOTY



3AJAHUE Ne 7.

B cucreme orcuera, IBUKYIICHCA CO CKOPOCTHIO, COUBMEPUMOM CO CKOPOCTBIO CBETA
HaOJII01aeTcs. . . ..

BAPUAHTBI OTBETOB:

1) cokpamieHne pa3MepoB BIOJIb HAIIPABJICHUS IBIKCHHS

2) yBeJIMYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS JBU)KEHUS

3) cokpamieHne pa3MepoB B HAIPaBJICHUH TEPIEHANKYIIPHOM JIBUYKEHHIO
4) yBenuyeHHE pa3MEpOB B HANPABJICHUH MEPIECHANKYISIPHOM JBHKCHHIO

3AJAHHUE Ne 8.
JUig naeanbHOro ra3a Mexay MOJIEKYJIaMU IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) cuuIBl MPUTSDKCHUS
2) CHJIBI OTTAJIKHBAHHUSI
3) ¥ CHJIBI IPUTSHKEHHS, U CUJIbI OTTAIKUBAHUS OJHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aHMOJICHCTBUSI

3AJJAHUME No 9.

Cpenusisi KHHETHYECKast YHEPTUsI MOJIEKYI ra3a Mnpu temmeparype T 3aBHCHT OT HX CTPYK-
TYPBI, 4TO CBSI3aHO C BO3MOXXHOCTBIO Pa3IMYHBIX BUIOB JIBHKEHUS aTOMOB B MoJiekyie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJIFKO MOCTYIATENILHOE M BpalaTeIbHOE IBUKECHUE, CPEIHSISI SHEPTUS MO-
nexyn azota (N2) paBHa ...

BAPUAHTBI OTBETOB:

kT
1)

—kT
2)

3

kT
3) 2

3

kT
4)

3ATAHUE Ne 10.

Ha pucynke n3obpaxen mukn Kapro B xoopaunatax (P,V). AamabatHoe pacmmupeHue
MIPOUCXOAUT Ha JTane




BAPUAHTDBI OTBETOB:

3AJJAHHUE Ne 11
SIBneHMEe BHYTPEHHETO TPEHUS UMEET MECTO IIPU HAJIMYHMM IPAJUEHTA ...
BAPUAHTbBI OTBETOB:

1) cKOpOCTH CITOEB KUAKOCTH WJIH T'a3a
2) KOHIICHTPALIUH

3) TemmepaTypsl

4) BJIEKTPUYECKOro 3apsaa

3AJAHHUE Ne 12

Toueunslil 3apsin +0 HaXOOUTCs B IEHTpe cepuueckoil moBepxHocTH. Ecnu yBenuuuTh paguyc
—

cepruecKoii IIOBEPXHOCTH, TO IIOTOK BEKTOPA HAMPSKEHHOCTHU JIEKTPOCTATHYECKOTo mois £ e-
pe3 MOBEPXHOCTH CEPHL. ..

BAPUAHTBI OTBETOB:

1) He u3meHuTcs
2) yBEIHUYUTCS
3) yMEHBIIUTCS

3ATAHHUE Ne 13

[Tone co3mano GECKOHEYHOW PaBHOMEPHO 3apsHKEHHOM IIOCKOCTHIO C MTOBEPXHOCTHOM
IUIOTHOCTBIO 3apsjia —C. YKaKUTe HarpaBjieHne yObIBaHUS MOTEHIMalIa B TOUKE A.

-G 1

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCMMOCTb MArHUTHOT'O IOTOKA, TPOHU3BIBAIOIIETO HEKOTO-
pBIl 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJIC mHAyKIMN B KOHTYypE IO MOAYJIK0 MakcHMajibHa Ha
MHTEPBAJIE. ..

Il e
(o ERGs

T Y =
(=)
o
L]

BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX DJIEKTPUUECKUX MOJIEH CIIPABENINBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

1) CunoBsle TMHUN 3aMKHYTBI
2) DneKTpocTaTHUECKOE MOJIe ABISETCS MOTEHINATbHBIM (KOHCEPBAaTHBHBIM)
3) DnexTpocTaTHUecKoe MoJje IeHCTBYET TOJIbKO Ha HETIOABM)KHBIE 3apsiIb

3AJAHHUE Ne 16
ITpomexxyToK BpeMeHH, B TEUEHUH KOTOPOro ¢a3a KojaedaHus MoxydaeT npupalieHue 27, Ha3bBa-
ercs ...

BAPUAHTBI OTBETOB:

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

CKI1agpIBarOTCs 1Ba TApMOHUYECKHUX KOJIEOaHHs OJHOTO HAIIPABIICHUS C OJMHAKOBBIMU TIEPUO-
namu. Pe3ynpTupyrorniee kojieOaHne UMeeT MAaKCUMAJIbHYIO aMILUTATYy TIPU Pa3HOCTH (a3, paB-
HOH ...



BAPUAHTbBI OTBETOB:

1) 2n
2) n
3) 0.5=
4) 0,25n

3AJJAHUE Ne 18

[Ipu ymenbiieHuu B 2 pa3a aMIUTUTYIbl KOJIEOAHUI BEKTOPOB HAMPSXKEHHOCTH DJIEKTPH-
YECKOT'0 MU MarHUTHOTO MOJIeH TIOTHOCTh MOTOKA SHEPTHH ...

BAPUAHTDBI OTBETOB:

1) ymenbmuTcs B 4 paza
2) yMeHbIIUTCS B 2 pas3a
3) ocTaHeTCsl HEU3MEHHOM

3AJTAHHUE Ne 19
Ecnu Ha nudpakinoHHYIO pemeTKy naiaeT Oelblil CBET, To OyAeT HaOIroAaThCs. ..

BAPUAHTbBI OTBETOB:

1) B neHTpe Genasi mosoca, a Mo 00e CTOPOHBI OT HEE PACHOIOKATCS Yepeayrolecs pa-

JTy’KHBIE TTOJIOCKH.
2) mosio’)KeHne MHTEPPEPEHIIMOHHBIX MAKCUMYMOB OY/IET CMEIaThCs
3) uepeioBaHUE CBETIIBIX U TEMHBIX I10JIOC

3AJJAHHUE Ne 20
3aBUCHMOCTh a0COJIFOTHOTO MOKA3aTels MPEIOMIICHUS BEIIECTBA OT YaCTOTHI
n =f (v) Ha3pIBaeTcH ...

BAPUAHTBI OTBETOB:
1) nucniepcueit
2) noasipuzanueit
3) unrepdepennuei
4) mudpaxiueit
3AJIAHHUE Ne 21

Bo ckonbko pa3 yBeIMUYUTCA JJIMHA BOJIHBI, IPUXOAIIAACA HA MAKCUMYM CIIEKTPAJIbHON
IJIOTHOCTH M3JIy4aTeIbHOCTH, €CIIA TEMIIEPAaTypy YMEHBIINTS B 4 paza:

BAPUAHTBI OTBETOB:

1) ymeHnbmmTcs B 8 pas
2) yBenu4uTcs B 4 pasza
3) yBenuuurcsd B 8 pas
4) ymeHbIIUTCSA B 4 paza



3AJAHHUE Ne 22

[Ipu mepexonax 3JIeKTpOHA B aTOME C OJHOTO YPOBHSI Ha IPYroi 3aKOH COXPAHEHUS MO-
MEHTa UMITYJIbCA HAKJIAJbIBACT OINpE/ICICHHbIC OrpaHuYeHus (TpaBuiio otOopa). B sHepreruye-
CKOM CIIEKTpe aToMa BO0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

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

CkopocTth ipoToHa B 4 pa3a 00Jbllle CKOPOCTH o-4acTulbl. [Ipu 3TOM AnmHa BOJIHBI Jie-
Bpoinst npoToOHA OTHOCUTENBHO O-YaCTHULBL. ..

BAPUAHTBI OTBETOB:
1) Menbmie B 2 pasa
2) Bosbiie B 2 pasa
3) Menbiie B 4 pasa
4) JIIMHBI BOJIH OTHHAKOBBI
3AJJAHHUE Ne 24

CranuonapHeiM ypaBHeHueM Lllpennnrepa 1 yacTHUIIBI B TPEXMEPHOM SIIUKE C OECKO-
HEYHO BBICOKMMH CTEHKAaMHU SIBJISIETCSI YDABHEHHE. . .

BAPUAHTBI OTBETOB:




dy | 2m

+ _E,{rg =1
3) G."‘JCE HE
2m Ze*
Ayr+ —(E+ Wwr=10
4) # dme v

3AJTAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-U3IYYSHUSI UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) d4eTsIpe MPOTOHA U JIBa HEUTpOHA



Bapuant — 2
3AJIAHHUE Ne 1.
[To cBoeMy XapakTepy MOTPEUTHOCTH M3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPABHIbHBIC
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbie
3) rpyOsbie
4) abCoNOTHBIE
5) oTHOCHTEIIbHBIC
6) BBIYUCIUTEIIbHBIC
3AJIAHUE Ne 2.

Touka M OBHXKETCS 1O COUPAIHU C MOCTOSIHHOM 10 BEJIMYMHE CKOPOCTHIO B HANPABJICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJbHOTO YCKOPEHHUS ...

M

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

3AJAHHUE Ne 3.
KoopiuHaTta Tea X MeHseTCsl ¢ TeYeHHEM BPEMEHH COTTACcHO 3aKoHy X = 2 — 4t + t2, e
BCE BEIMUYUHBI BbIpaskeHbl B CU. OnpenenuTe NpoeKIU0 YCKOPEHHS axdTOro Teja.

BAPUAHTBI OTBETOB:
1) 2 wm/c?
2) 4 m/c?
3) — 4 m/c?
4) 1 m/c?
3AJAHME Ne 4,

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

BAPUAHTBI OTBETOB:

1) sH
2) 10H
3) 2H
4) OH



3AJAHHUE Ne S.

Ecnu MoMeHT nHepuuu Tena yBeNTU4HUTh B 2 pa3a, a CKOPOCTh €ro BpallleHUs! YMEHbBIINUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa TeNa. ..

BAPUAHTBI OTBETOB:
1) He u3MeHseTCs
2) yBeauuuTCs B 4 pasa
3) yMmeHbIIUTCS B 4 pasa
4) yMmeHbIIHMTCA B 2 pasa
3AJIAHUE Ne 6.

CrtoirHoi ¥ ol (TpyOKa) HUJIMHIPHI, UMEIOIINE OJIMHAKOBbIE MACcChl M PaJInyChl, CKa-
THIBAIOTCSL 0€3 MPOCKaNb3bIBaHMs ¢ TOPKHU BbicOTOW h. Torma BepHBIM yTBEpkJICHHEM OTHOCH-
TEJIBbHO CKOPOCTHU TEJ Y OCHOBAHUS TOPKHU SBIISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) GosbIme CKOPOCTH CIUTOMIHOTO MUTHHIPA
2) Gosblile CKOPOCTD TIOJIONO MUIHHIPA
3) ckopocTH 000UX TEJT OTUHAKOBBI

3AJJAHME No 7.

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

macca. ..
BAPUAHTBI OTBETOB:
1) yBenuuuBaetcs
2) yMEHbIIaeTCs
3) He U3MeHseTCs
3ATAHUE Ne 8.

HpI/I I/1306apHOM mponecce YMCHbIICHHUE TEMIICPATYPhI COITPOBOXKIAACTCA. . .

BAPUAHTBI OTBETOB:
1) ymeHbIIEHHEM JaBICHHS
2) yBEJIMYCHHEM JIaBJICHHSI
3) naBieHHNE HE U3MEHSETCS
3ATAHHUE Ne 9.

Cpenusisi KHHETHYECKast YHEPTUsT MOJIEKYIT ra3a Mpu Temreparype T 3aBHCHT OT UX CTPYK-
TYpPBI, YTO CBSI3aHO C BO3MOXKHOCTBIO pa3IMYHBIX BUIOB JIBUKEHUS aTOMOB B MoJiekyiie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJILKO MOCTYIATEILHOE M BpalaTeIbHOE IBUKCHUE, CPEIHSISI SHEPTUS MO-
nexyn BoasHoro napa (H20) paBHa ...

BAPUAHTBI OTBETOB:

1y 3kT



2t

2) 2
3
—kT
3) 2
-
—kT
4) 2
3AJAHHUE Ne 10.
Ha pucynke n3ob6paxen nuki Kapno B koopaunarax (p,V). M3orepmuueckoe cxxarue npo-
UCXOIUT Ha JTamne
A
. BAPUAHTBI OTBETOB:
1) 3-4
2) 1-2
3) 2-3
4) 4-1
3AJAHHUE Ne 11
SIBieHue TEIIONPOBOAHOCTH UMEET MECTO MPU HAITMYUU U3MEHEHHUS ...
BAPUAHTBI OTBETOB:
1) temnepaTypbl
2) KOHIICHTPALIUH
3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a
4) BIEKTPUYECKOTO 3apsiaa
3AJAHHUE Ne 12
Toueunslii 3apsi +Q HaxoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciu yMeHbIINTh
panuyc chepuyeckoi MOBEPXHOCTH, TO MOTOK BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO
-
nonst £ yepes moBepXHOCTH CdEpHI. ..

BAPUAHTBI OTBETOB:

1) He u3MeHuTcs
2) yBEIUUYUTCS
3) yMEHBIIUTCS
3AJAHHUE Ne 13



ITone co3naHo TOYEYHBIM 3apAIOM +(. YKaXKUTE HAIPABICHUE YBEJIMUEHUs IIOTEHIUAJIA B

. A.
4 A
"'Tl 2
3
BAPUAHTBI OTBETOB:
1) 4
2) 1
3) 3
4) 2

3AJJAHUE Ne 14

Ha PUCYHKCE IIPEACTABIICHA 3aBUCUMOCTb MAI'HUTHOT O ITIOTOKA, ITPOHU3BIBAIOIIECTO HCKOTO-

PpBIi 3aMKHYTBIN KOHTYpP, OT BpeMeHH. D/IC MHAYKIHU B KOHTYPE IOJIOKUTENbHA U [0 BEIUUNUHE
MakcUMaJlbHa Ha UHTEPBAJIE ...

5
G
el Dreligviys
9!
4-
)
OO S
=
--_--m-
N
\

t,c
BAPUAHTBI OTBETOB:
1) E
2) A
3) B
4) C
5 D

3AJAHHUE Ne 15
OTHOCHTENBHO AIIEKTPOCTATUYECKUX ITOJIEN CIPABEUINBO YTBEPKICHHUSA:
BAPUAHTBI OTBETOB:
1) CunoBble IMHUU NEPECEKAIOTCS

2) DIEKTPUYECKOE TOJIE BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3ATAHHUE Ne 16

Pe3zonaHc BO3HMKAET Ipu KoJeOaHUSIX. . .



BAPUAHTbBI OTBETOB:

1) cBOOGOIHBIX
2) 3aTyxarommx
3) BBIHYXKIICHHBIX
3AJTAHUE Ne 17

CknaipIBatOTCs 1Ba TAPMOHMYECKUX KOJIEOaHMsI OJTHOTO HAMPABIICHUSI C OJMHAKOBBIMHU I1€-
puogamu. PesynbpTrpyroniee KoieOaHue UMeeT MUHIMAITLHYIO aMILTUTYAY MPU pa3HOCTH (a3, pas-
HOH ...

BAPUAHTBI OTBETOB:

D=
2) 0
3) 05«
4) 025

3AJJAHHUE Ne 18

HpI/I YBCJIIMYCHUU B 2 pa3a aMIUIATY bl KoJebaHui BCKTOPOB HAIIPSAKCHHOCTH 3JICKTPUYIC-
CKOIr'0 M MAarHUTHOTO IIOJICH ILIOTHOCTH IMOTOKA OHCPTIHUH ...

BAPUAHTbBI OTBETOB:

1) yBenuuutes B 4 paza
2) yBesIMuuTCs B 2 pasza
3) ocTaHeTCs HEU3MEHHOM

3AJTAHHUE Ne 19
Ecnu nudpakimnoHHyto pemérky nopepHyth Ha 180°, To nu¢ppakuoHHas KapTHHA ...

BAPUAHTBI OTBETOB:

1) noBepuércs Ha 90°
2) HEe U3MEHUTCS
3) noBepuétcs Ha 180°

3ATAHUE Ne 20
[TonmHast monsgpu3ays OTPAXEHHOTO CBETA OT MOBEPXHOCTH TUAJIEKTPUKA HAOIIOAAaeTCs
IIPH yIJIe MEKY MPETOMIICHHBIM U OTPAKEHHBIM CBETOM PABHBIM. ..

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

HHuTterpanbhHas mydencmyckaTenbHas criocooHocth AUT npu yBennueHun TeMriepaTyphl B
2 paza...

BAPUAHTBI OTBETOB:



1) YBemuuutcs B 16 pas
2) YwMenbiaercs B 8 pa3
3) YBenuuuTtcs B 2 paza
4) He uszmenurcs

3AJIAHUE Ne 22

IIpu nepexonax 3JIEKTpOHA B aTOME C OJJHOT'O YPOBHS Ha JIPYroil 3aKOH COXpPaHEHUs MO-
MEHTa MMITyJIbCa HaKJIaJbIBA€T OIpe/eieHHbIe orpaHnyeHus (mpaBuiio otbopa). B sHepreruye-
CKOM CIIEKTpE€ aTOMa BO0poJa (PHC.) 3anpeuieHHbiM IEPEX0OM SBISETC. . .

+ s p d f
4 M
[
2 —
1
BAPUAHTBI OTBETOB:
1) 4s—3d
2) 3s-2p
3) 4s-3p
4) 2p—1s
3AJJAHUME Ne 23
HpI/I O,Z[I/IHaKOBOI‘/’I JJIMHE BOJIH A€ EpOP'IJI}I CKOPOCTH 0-4aCTUI bl OTHOCUTCIIBHO CKOPOCTU
MIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHbIe
3) CKOpPOCTH OJMHAKOBBI
3AJIAHHUE Ne 24

CranuonapHeiM ypaBHeHHeM llIpenunrepa /uist 4acTHIBI B OTHOMEPHOM SIIHKE C OECKO-
HEYHO BBICOKMMH CTEHKAaMH SBJISIETCS] YPABHEHHE. ..

BAPUAHTBI OTBETOB:



+_E,{ry':ﬂ
l) G."‘JCE HE
d* 2 1 o
e L
2) dx h 2
2
&w+%rfﬁ'w:ﬂ
3) h
2m Ze*
Ay+ —(E+ wr=0
4) b5 4wy
3AJJAHUE Ne 25

[Ipu Tpex o- pacnmagax UCXOAHOE SIAPO MOTEPSIIO. ..
BAPUAHTBI OTBETOB:

1) mecTs IPOTOHOB U IIECTh HEUTPOHOB
2) miecTh MPOTOHOB U ABEHA/IIATh HEUTPOHOB
3) aBeHaaUaTh MPOTOHOB U IIECTh HEUTPOHOB



Bapuanr - 3
3AJIAHHUE Ne 1.
KocBeHnHbIe n3MepeHus: PU3NIECKUX BEITHYUH MOTYyJarOTCS. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHUEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBEeHHBIMU U3MEPEHUSIMH (DPU3UUECKUX BEITHYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJTAHHUE Ne 2.
Touka M ABMXeTcs MO CHUpaid B HANpaBlIEHUH, YKa3aHHOM cTpeikoi. HopmaibHoe

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

1)
2)
3)

M
- —
BAPUAHTDBI OTBETOB:
YMCHBIIACTCA
HEC U3MCHACTCA
YBCINYNBACTCA
3AJTAHHE Ne 3.

[Tpu psIMOTMHEIHOM JTBUKEHUHW 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
3AJJAHUE Ne 4.
Bropoii 3akon HeroToHa MOXHO CHOPMYITHPOBATS ...
BAPUAHTBI OTBETOB:

CKOpPOCTb U3MEHEHHUsI UMITYJIbCa TEJIA PaBHA JEHUCTBYIOLIEH HAa HETO CHUJIE

BO BCEX MHEPLHUAIBHBIX CUCTEMAX OTCUETA BCE MEXAHUUYECKUE SIBJICHUS MTPOTEKAIOT OJ1HA-

KOBO ITPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUAX

CWJIBI, C KOTOPBIMHU JEHCTBYIOT JPYT Ha JApyra B3aMMOJICHCTBYIOIINE TEJIa, 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 nHepluu Teja yBeIUYUTh B 2 pa3a U yIIOBYIO CKOPOCTh €T0 BpallleHUs yBe-

JIMYUTH B 2 pasa, TO MOMCHT UMITYJIbCA TCIIA. ..



BAPUAHTbBI OTBETOB:

1) yBenuuutcs B 4 pasza
2) He U3MCHSETCS
3) ymeHbIUTCS B 4 pasa

4) yBenuuurcs B 8 pa3
3AJJAHHUE 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) OGoubliie CKOPOCTH IIapa
2) 00sbliie CKOPOCTh MOJIOTO IUIUHIPA
3) ckopocTH 000UX TENI OJUHAKOBEI

3AJAHUE Ne 7.
CrepxeHb JIBUKETCS CO CKOPOCTHIO, COM3MEPUMOI CO CKOPOCThIO cBeTa. Hampaiienue
CKOPOCTH MEPHEHIUKYISIPHO CTePKHIO. [Ipy 3TOM JUIMHA CTEpKHSA OTHOCUTENIBHO 3EMIIH ...

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

1) 3axon JlanbTOHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

5) 3akon Kunaitnepona — Kitayznyca
6) 3akon Ban-nep-Baansca

7) mepBOE HAYaAl0 TEPMOIMHAMUKA
8) BTOpOE HaYaIO TEPMOJAUHAMHUKHI

3AJAHHUE Ne 9.
CpenHsisi KUHETUYeCcKasi SHEPrusl MOJIEKYJIbl HACaIbHOTO ra3a Mpu Temmneparype 1 paBHa

g=—kT . .
2 . 3pecw 1I=Nn+Ngp +2nk,, rae Nn, Ngp, Nk, — YMCJIO CTCHECHEH ¢BOOOIBI IIOCTYIIaTeIbHOI' O, Bpa-

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

BAPUAHTBI OTBETOB:



3AJJAHUE Ne 10.

Ha pucynke u3o6paxen nuxi KapHo B koopaunarax (P,V). AnnabatHoe cxarue mpouc-
XOJUT Ha 3Tare ...

v

BAPUAHTbBI OTBETOB:

3AJAHHUE Ne 11
Arnenue nuddy3un xapakTepusyeT IepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccel
2) sHepruu
3) uMMysbCca HAMPaBICHHOTO ABM)KECHUS
4) BIEKTPUYECKOTO 3apsiaa
3AJAHUE Ne 12

Toueunslit 3apsa +q HaXOAUTCS B LHEHTpe cheprudeckoit nmoBepxHocTH. Ecnu 3apsin cMe-
CTUTb U3 LEHTpPa cPepbl, OCTABIIAS €r0 BHYTPH HEE, TO MOTOK BEKTOpa HAIPSHKEHHOCTH AJIEKTPO-

CTATHYECKOTO MOJIsA £ depes MOBEPXHOCTH CepHl. ..
BAPUAHTBI OTBETOB:

1) He u3mMeHuTcs
2) yBETHUUTCS
3) yMEHBIIUTCS



3AJJAHUE Ne 13

Ilone CO3aHO TOYCHYHBIM 3apaaoM — Q. VYkaxure HaIpaBJICHUC YBCIMYCHUA IMOTCHIIMATIA

B TOYKE A.
1
4 A
s :
3
BAPUAHTDBI OTBETOB:
1) 2
2) 1
3) 3
4) 4

3AJAHHUE Ne 14

Ha PUCYHKC IMPEACTABIICHA 3aBUCUMOCTb MAarHuTHOI'O IIOTOKA, MMPOHU3BIBAIOIICTO HEKOTO-

PBIi 3aMKHYTBIM KOHTYp, OT BpeMeHH. D/]C HHIYKIIMKY B KOHTYpPE PaBEH HYJIIO HA yYacTKe. ..

TaMH.

el
(il DR

T
N
o
(]

BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKNX MATHUTHBIX ITOJIENW CIIPABEJIMBLI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble JIMHUM MarHUTHOTO TIOJIS SIBJISIFOTCS] 3aMKHYTBIMH.
2) MarHuTHOE 10Jie HEe COBEpIIaeT padOThl HAJ JABWKYIIMMUCS SJIEKTPHUUECKUMHU 3apsi-

3) MarauTHoe noJje AeUcTBYeT Ha MOKOSIIUICS 3apsiI.



3ATAHHUE Ne 16
KonebartenbHbIi TpoIiece XapakTepusyercs ... YKa3aTh BCE MPABUIHHBIC OTBETHI.

BAPUAHTBI OTBETOB:

1) ammuuTynaoi
2) (dazoit

3) uacroroit

4) BpeMeHeM
5) KoopauHATOU

3AJTAHHUE Ne 17

CKIIapIBafOTCS JIBA TAPMOHUYECKHX KOJeOaHUs OIHOTO HAMPABICHUS C OJAMHAKOBBIMU TEPUO-
namu. PesynbTupyromiee konebaHue UMEEeT MaKCUMAIIbHYIO aMILTUTY Iy IPH pa3HocTH (a3, paBHOI

BAPUAHTBI OTBETOB:

10
2) n
3) 0,57
4) 0,257
3AJJAHHUE Ne 18
W3ny4yeHne 3eKTPOMarHUTHBIX BOJH MTPOUCXOJIUT ...

BAPUAHTBI OTBETOB:

1) pu MOKOE NEKTPUUECKUX 3apsiI0B

2) Bcerna

3) pu YCKOPEHHOM JIBUKEHUHU 3JIEKTPUUYECKHX 3apsI0B

4) npu NpAMOJINHEHHOM PaBHOMEPHOM JIBUKEHHUH 3aps/I0B

3AJAHHUE Ne 19
Judpakiueil ceeta Ha3bIBaeTcs ...
BAPUAHTBI OTBETOB:
1) ornbanune cBETOBBIMH BOJIHAMH MPETIATCTBUMA
2) OTpakeHHE U MPETOMIICHUE CBETOBBIX BOJIH
3) mpocTpaHCTBEHHOE IepepacipeesieHue SHEPIuy CBETOBOTO U3IYUYEHUS MPH HaJIOXe-
HHUU IBYX CBCTOBBIX BOJIH

3ATAHUE Ne 20

Jucnepcus, mpu KOTOPOM MOKAa3aTeb MPEJTOMIICHUSI YMEHBIIAETCS ¢ YBETMYEHUEM JJTUHBI
BOJIHBI, HAa3bIBAETCA ...

BAPUAHTBI OTBETOB:

1) HOpMaJIbHOM TUCTIEpCUEit



2) aHOMaJILHOM JAHCTIepCUe
3) aucnepcueil nokasaresns NpeaoMIICHUS

3AJAHHUE Ne 21

Bo ckoibKO pa3 U3MEHUTCS HHTErpajibHasl TydenucyckaTeibHas cnocooHocts AUT, eciu
TEMIIEpATypy Tejla YBEIUYUTH B 2 paza?

BAPUAHTBI OTBETOB:
1) yBenuumrcs B 8 pa3
2) ysenuuurcd B 16 pas
3) yMmeHblmuTCs B 8 pa3
4) ymenbuutcs B 16 pas
3AJAHHUE Ne 22

[Ipu nepexonax 3JIEKTpPOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrol 3aKOH COXpPAaHEHHS MO-
MEHTa UMITYJIbCa HAKJIaJbIBa€T OIpe/AeTeHHbIe orpaHndeHus (mpaBuiio otbopa). B sHepreruye-
CKOM CIIEKTpE€ aToMa BO0poJa (pHC.) 3anpeuieHHbim IEPEX0J0M SBIISETC. . .

- p d f
3 e
2 L
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p—1s
3) 3s-2p
4) 4p — 3d
3AJIAHHUE Ne 23

3J'ICKTpOH " 0-4aCTulla UMCIOT OJUHAKOBBIC CKOPOCTH. I[J'II/IHa BOJIHBI A€ BpOfIJ'ISI 9JICK-
TPOHA OTHOCHUTCIIBHO 0-9aCTHIIbI GYI[GT

BAPUAHTBI OTBETOB:



1) Gosbire
2) MeHbllIe
3) OyayT UMETh OJIMHAKOBBIC 3HAYCHHMS

3AJAHUE Ne 24

CranuonapusiM ypaBHenueM LlIpenunrepa i 37eKTpoHa B BOJOPOI0II0I00HOM HOHE SB-
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
3ATAHUE Ne 25

I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUYEHUsI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNus



Bapuanr - 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXKAY (PU3HMUECKUMH TIOHATHEM U oripenenenuem. Llena nerne-

HUSL U3MEPUTEIBLHOTO NPUOOpa ONpeaenseTcs . . .

1)
2)

3)
4)

BAPUAHTBI OTBETOB:

OTHOIICHHUEM IpUJIeNia U3MEPEHHUH K YUCITy AeNICHUH IIKalbl Ipudopa
OTHOIICHHE TIEPEMEIEHHs YKa3aTens nmpudopa K 3HAYEHUIO U3MEPSIEMON BEIMYUHBI, BBI-
3BaBIICH TO MEpPEeMEICHUE
Kak rpou3sBerenne ko3ddunuenta CTpI0eHTa HA YUCIIO ACTICHUH IIKaJIbl Tpuoopa
MIPOU3BEICHUEM TIpe/iesia U3MEPEHUI Ha YUCIIO IeJICHHH 1IKaibl mpubdopa

3AZJAHHUE Ne 2.

Touka M paBmXkeTCs IO ClMpanu B HAaIpaBICHUH, YKa3aHHOM cTpenkoi. HopmanbHoe

YCKOPCHUC 11O BEJIMYUHEC HE U3MCHACTCH. HpI/I OTOM BCJIMYHMHA CKOPOCTH ...

1)
2)
3)

M

Ca BAPUAHTBI OTBETOB:

YBEJINUUBAETCS
YMEHbIIIAeTCs
HE U3MEHAETCS
3AZJAHHUE Ne 3.
3aBUCHMOCTb KOOPAMHATHI X Tela OT BpeMeHH uMeeT Bua X = 1 + 2t + 3t2. Uemy pasna

MPOEKIIMs CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHH t = 3 ¢ pu TakoM JBUKEHUU?

1)
2)
3)
4)

1)
2)
3)
4)

BAPUAHTHEHI OTBETOB:
20 m/c
34 m/c
6 M/c
18 m/c

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

C KOTOpPOH TeJO AEHCTBYET Ha OMOPY WM MOJIBEC
TPaBUTAIMOHHOTO B3aMMOJICCTBUS MEXY TEJIIOM M 3eMIIEN
C KOTOpPOH oropa WM MOABEC ACHCTBYET HA TEJIO

C KOTOPOM B3aMMOJICHCTBYIOT JIBa TEJIa

3AJAHHUE Ne S.



IIpu pacuere MOMEHTOB MHEPLIMU T€JIa OTHOCUTEIIBLHO OCEH, HE MPOXOIAIINX Yepe3 LEHTP

Mmacc, Ucronb3yloT Teopemy lTeiinepa. Ecnu och BpalieHuss TOHKOCTEHHON TPYOKH MEPEHECTH U3
IIEHTpa Macc Ha 00pa3yronryro (puc.), TO MOMEHT UHEPIIMHA OTHOCUTEIIBHO HOBOW OCH YBEITHYHUTCS
B...

="l

-

BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4 paza
4) 1,5 paza
3AJIAHUE Ne 6.

CroirHoi ¥ oJbli (TpyOKa) HUIUHAPHI, UMEIOIINE OJJUHAKOBBIE MACChl M PaJINyChl, CKa-

THIBAIOTCS 0€3 MPOCKAIB3bIBaHMS ¢ TOPKHA BbICOTOW h. Torma BepHBIM yTBEpXkKJICHHEM OTHOCH-
TEJIbHO BPEMEHHU CKAaTBIBAHUS K OCHOBAHUIO TOPKH SBIIIETCS CIEAYIOLIEE:

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

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecnu

OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOTO, IOBOPAYMUBACT CTCPIKCHDb U3 BEPTUKAJIBHOTI'O ITOJIOKCHUA
B TOPU30OHTAJIBHOC, TO OTHOCUTCIIbHO BTOPOTO CTCPIKCHE ...

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

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

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJICKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYIISIPHBIM PACCTOSIHUEM
2) MEeXIy MOJIEKYJIaMHU YUUTHIBAIOTCS CHIIbI IPUTSDKCHUS M OTTATKUBAHUS
3) oSHepruei IBMKEHHS MOJEKYI MOKHO peHeOpeyb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU



3AJAHUE Ne 9.

CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACaIBbHOTO ra3a Mpu Temieparype 1 paBHa

.
g=—kT

2 . 3pgech ,i=Nn+Nng, +20Nk,, TIE Nn, Ngp, Nk, — IHUCIIO CTETICHENH CBOOOIBI IIOCTYIATEILHOT0, Bpa-
[IaTeTILHOTO W KOJIeOATeIHbHOTO JIBHKEHUH MOJEKYybl. [Ipy yclIoBHH, YTO UMEIOT MECTO TOJIBKO

HOCTYMATENIbHOE M BpalllaTeIbHOE MBIKEHHE, T Bogopoaa (Hz) uucio i pasHo ...

BAPUAHTBI OTBETOB:

3AJIAHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunatax (P,V). M3otepmudeckoe pacuimpeHme
POUCXOIUT Ha JTaIe ...

v

BAPUAHTBI OTBETOB:

3AJJAHME Ne 11
SIByienue qudGy3un UMeeT MECTO MPHU HAIUMYMH TPAJIUCHTA ...
BAPUAHTBHBI OTBETOB:
1) KoHIIEHTpaIUK
2) TemmepaTypsl
3) CKOPOCTH CJIOCB JKUIAKOCTH HJIH ra3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:



1) yBenmuuutcs
2) HE U3MEHUTCSA

3) yMEeHBIIUTCS
3AJTAHHUE Ne 13

[Toste co3mano OGECKOHEYHOW PaBHOMEPHO 3apSHKECHHOW IUIOCKOCTBHIO C TIOBEPXHOCTHOMU
IUIOTHOCTBIO 3apsAja —C. YKaKUTE HalpaBiIeHHE BEKTOPA HAIMIPSHKEHHOCTH JIEKTPUYECKOTO MOJIS B
TOUYKE A U HalpaBJIEHUE YBEIMUEHUS IOTEHLIMANA B TOUKE A.

BAPUAHTbBI OTBETOB:

1) 4u2

2) 1u3

3) 3ul

4) 2u4

3AJIAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MAarHUTHOTO MTOTOKA, TPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. D/1C MHIyKIIMK B KOHTYpE MOJI0KHUTENbHA U 110 BETUYNHE MUHU-
MaJlbHa Ha UHTEpBAJE. ..

0
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Ty = 8
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st
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BAPUAHTBEI OTBETOB:
1) C
2) A
3) B
4) D
S)E
3AIAHME Ne 15

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIENW CIIPABEJIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) MarauTHOe 1oJie ACHCTBYET TOJBKO Ha ABMKYITUECS SJICKTPUUCCKUEC 3apsJIbl.

2) MaruuTtHoOe 1noJie sIBJIIeTCs JEHCTBYET TOJBKO Ha MOKOSIIUECS 3aps/ibl.

3) [ToTok BeKTOpa MarHUTHOM MHIYKIIUU CKBO3b IPOU3BOJIBHYIO 3aMKHYTYIO TIOBEPXHOCTh
OTJIMYCH OT HYIJIA.



3AJIAHHUE Ne 16
I'paduk ABMKEHUS IPU TAPMOHHYECKUX KOJICOAHUSAX ...
BAPUAHTBI OTBETOB:
1) oxcnonenma
2) cunycouoa
3) mapabona
4) runiep6oia

3AJJAHHUE Ne 17

CxuagpIBatoTCs JIBa TapMOHUYECKHUX KOJIeOaHHs OJHOTO HAIIPABIICHUS C OJJUHAKOBBIMU YaCTOTaMH
¥ paBHBIMU amIuATyAaMu Ao. [Ipu pasrocTu ¢az AQ = 1 aMmIuTyaa pe3yabTUPYIONIero Koyieoa-
HUS paBHA...

BAPUAHTBI OTBETOB:

10
2) Ao
3) 2 Ao.
4) 3 Ao.
3AJAHHUE Ne 18
[TonepedyHbIMU BOJTHAMU U3 IIEPEYUCIICHHBIX HUKE BOJIH SIBJIIFOTCA ...

BAPUAHTBI OTBETOB:

1) pannoBOHEI
2) 3BYKOBBIE BOJIHBI B BO3/IyX€
3) ynbTpa3ByKOBbIE BOJIHBI B XKHJIKOCTH

3AJAHUE Ne 19

MoHOXpOMATHYECKUM HA3BIBACTCS CBET ...
BAPUAHTBI OTBETOB:

1) ogHOIM OTnpeieIEeHHON U CTPOTO MOCTOSIHHOM YaCTOTHI
2) 11000 4acTOTHI
3) B BUIMMOM JTMaIia30HE JTHH BOJIH
4) pacTipoCcTpaHSIOUINIICS B BAKyyMe

3AZJAHUE Ne 20

SIBnenue AUCTICPCUH Ha6J’IIOI[aCTCH B IpUPOAHOM ABJICHHUHU ...

BAPUAHTBI OTBETOB:

1) panyra
2) pagayHble KAPTHHBI Ha MBUIBHOM ITy3BIPE
3) ceBepHOE CUSTHUE

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) yBeIMUWIACh B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJTAHHUE 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 BO0poJa (PHC.) 3anpeuieHHblM TIePeX0J0M SBISETC. . .

BAPUAHTBI 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 Helitpona
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
2 212
d f+2T(E ey X Yo =0
2) Ax h 2
2
Ay + Lf Ew=0
3) R
d? 2
S Ey =0
4) dx i
3AJTAHUE Ne 25
DOTOH — 3TO YACTHUIIA ... TOJIS.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



