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Ilepeueny Komnemenyuii u UHOUKAMOPOE OOCIMUINCEHUA KOMNEMEH YU C YKAZAHUEM IMAN06 oOPMUPOSAHUS 8 RPOUECCE 0CBOCHUA OUCUUNTIUHDL

Komnerenus:

YK-1 CnocobeHn ocyuiecTBIATh MOUCK, KPUTHUECKUN aHANU3 M CHUHTE3 MH(OpMAalMH, TPUMEHSITh CUCTEMHBINA MOAXOJ Ui PEIIeHUs MOCTaB-
JICHHBIX 33/1a4.
WuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:

YK-1.1. 3naer MeToIMKH TIOUCKa, cOopa u 00paboTku HH(POPMAINK; aKTyaTIbHbIC POCCUNUCKHE U 3apyOeKHBIC HCTOYHUKH MHPOpMAIIH B che-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

VYK-1.2 YMeer npuMeHsITh METOJUKU NOUCKA, cOopa U 00paboTKu MH(OpMaIUU; OCYLIECTBIIATh KPUTHUECKUN aHAJIU3 U CUHTE3 UH(OpMaluy,
MOJIYYEHHOM U3 pa3HbIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOJIXO JUIsl pEIICHUS TOCTaBIEHHBIX 3a7ay.

YK-1.3 Brnageer HaBbIKaMu MOKCKa, cOOpa n 00pabOTKH, KPUTHUECKOTO aHAIM3a ¥ CHHTE3a HH(DOPMAIIUK; UCITOJIB30BAHUSI CUCTEMHOTO TI0JIX0-
Ja JUIsl pelIeHusl TOCTaBJICHHBIX 3a/1a4.

Huouxamopul 0o- Imanwvl hopmuposanus Komnemenyuu
CMUIICEHUA KOM- (vkazamwv ece memol uz PI1J])
nemenyuu Jexyuu Hpaxkmuueckue Jlabopamopnvie 3ansa- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nadopa- mus (paboma) HOUN020 cpedcmea
MOPHBLIL RPAKMUKYM

YK-1.1 Tema 1, He npedycmompenvr | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mponvhas paboma, pac-
Tema 3, Tema 5, Tema 2, uemnas pa Goma,
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, nabopamopnasa paboma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KOJ110K8UyM, IK3AMEH
Tema 8,
Tema 9

YK-1.2 Tema 1, He npedycmompenwt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mponvhas paboma, pac-
Tema 3, Tema 5, Tema 2, yemnas padoma, 1a6o-
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, pamopnasn paboma,
Tema 6, Tema 5, koucnekm no CPC,
Tema 7, Tema 7 KOJ10K6UYM, IK3AMEN
Tema 8,
Tema 9




VK-1.3

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 6,
Tema 7,
Tema 8,
Tema 9

Tema 4,
Tema 5,
Tema 7

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 7

He npeoycmompenut

Tecmuposanue, KOH-
mponvhasa paboma, pac-
yemnasa pabooma, 1a00-
pamopHasn paodoma,
konucnekm no CPC,
KOJI10K6UYM, IK3AMEH




Hepeueub OUECHOUHbIX cpeocme no Oucuun.rmne Duszuka

1 cemecTp (0ouHO-3204uHasE popma)

Ouyenounvile cpedcmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 4 18 30
Pacuemmnan paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTtp (ouHO-3204Has ¢popma)
Ouenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemnan paboma 2 4 8
Konumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnoxkeuym 5 10 15
Hmozosoe mecmuposanue 1 2 3
IK3amen 1 24 40
60

Hmoczo:

100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJ'II)?,yeT B OTBCTC I[OHOHHI/ITCJ'II)HHﬁ MaTepI/IaII BCEC Hpe)lyCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepHai, IPaMOTHO M IO CyIle-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIN TEOpETHYE-
CKO€ coJiep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT Cylle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HENOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEJILHOW YacTH MPOTrpaMMHOTO MaTepHuaja, AOIMYCKaeT CyIe-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUI He BBITIOJIHEHO, KAYECTBO UX BBITIONHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OL[CHKa «HE€ 3a4TCHO» BBICTABIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne n/m |HaumenoBanue Kparkaa xapakrepuctuka oueHod-|IIpencrasienue
OLIEHOYHOI'O  CpEJI-|HOrO CpecTBa OLICHOYHOTO
CTBa cpencTBa B poHIIe
1 2 3 4
1 |Dk3amen CpenctBo, moszpossoniee oueHuTh KoMmiekr 3x3a-
3HAaHUSA, YMEHUSA U BIAJEHUS 00Y-|MEHAalMOHHBIX
Yalollerocss 1o y4dyeOHOW AuCLHU-|OUIIETOB
IJIVHE.
2 |PacuetHo- CpenctBo mpoBepku ymeHui npu-|Kommexkr 3azna-

rpaduyeckas pado-
Ta

MEHSTh MOJIYYEHHbIEC 3HAHUSA IO 3a-
paHee OnpeaeICHHON METOAUKE JJIs
pelieHuss 3aAad WIA 3aJaHuil 10
MOJYJIIO WIN AUCUUILINHE B IIETOM.

HUU JUIA BBIIIOJI-
HEHUSI PacyETHO-
rpaduueckoit
paboThI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TEeMBbl, pa3je-
Ja WU Pa3/ieNioB TUCIUIUIMHEI, Op-
raHM30BaHHOE KakK y4eOHOoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaroIUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ota

pa-

CpencTBo NMpOBEPKH YMEHUU TIpHU-
MEHATH IIOJYYEHHBIE 3HAHUSA I
penieHuss  3aJad4  ONpPENESIEHHOTO
THUIIA IO TEME WJIW Pa3iely.

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

3amura  mabopa-
TOPHOM pabOTHI

CpencTBo, TMO3BOJISIONICE OIEHUTH
yMEHUE U BJIaJIeHNE 00y4aromerocs
u3JlaraTh CyTh TTOCTABJICHHOW 3aja-
9H, CaMOCTOSITCIIBHO TIPUMCHSTH
CTaHAAPTHBIE METOIbI TOCTABJICH-
HOM 3aJayd C MCIIOJIL30BAaHUEM
uMerolercs J1abopaTopHOM 0as3bl,
IIPOBOJUTL aHAJU3 TIOJYYCHHOTO
pesynbTata paboTbl. MOXET BBI-
MOJIHATHCS B UHJIWBUIYAIBHOM TIO-
PSZIKE WU TPYNION 00y4aromuxcsl.

Temsr  mabGopa-
TOPHBIX padoT.

IlonroToBKa  KOH-
CIIEKTa TII0 TeEMe,
BBEIHECEHHOT'O Ha
CaMOCTOSITSIILHOE
U3Yy4YCHHUE.

[TponykT camocTOATETHHON PabOTHI
CTYyJIEHTa, MPECTABIISIONUNA COO0M
NOJTOTOBKY KOHCIEKTa MO y4yeOHO-
IPaKTUYECKO, y4eOHO-
MCCJIEN0BATEIIbCKOM WJIM HAayYHOU
TEME, BBIHCCEHHOM Ha CaMOCTOSI-
TEJIbHOE U3YUYECHHUE.

Tembl C000-

11(S305051




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHust 3a1a4)

3a1auyn PEKOHCTPYKTUBHOTO YpPOB-
Hsl, O3BOJIIOLINE OLIEHUBATh U JU-
arHOCTUPOBATh YMEHHSI CUHTE3UPO-
BaTh, AaHaJIU3UPOBaTh, 000OIIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pHaJl, C YCTAHOBJIEHUEM NPUYUH-
HO- CJIEJICTBEHHBIX CBsA3€ll U (op-
MYJUPOBAHUEM BBIBOJOB

Komrmuiext 3amau
IS MpaKTUye-
CKUX 3aHIATUU

Tect

Cucrema  CTaHIApPTU3UPOBAHHBIX
3aJJaHUi, TO3BOJISIONIAs aBTOMATU-
3UpPOBaTh MPOLENYPY H3MEPEHHUS
YPOBHS 3HAaHUW W yMeHUH oOyda-
IOLIET0CH.

doHag  TECTOBBIX
3aJTaHuN TS
MIPOBE/ICHUSI UTO-
FOBOIO TECTUPO-
BaHHUA IO JIHCIIH-
IUINHE




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa lukn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Y4eOHbIM IIJIaHOM 10 HampaBjeHHio noarotToBku 18.03.02 JHepro- u pecypcocbe-
pEerarolye Npolecchl B XUMUYECKON TEXHOJIOTHH, HEDTEXUMHUU U OMOTEXHOJIOTHHU
JIs1 00yJaromuxcsl MPeyCMOTPEHO MPOBEJICHHUE JIa0OPATOPHBIX 3aHATHHI MO JHC-
nuruinHe Pus3nka.

JlaGopaTopHble 3aHATHS 10 JAUCIUILIMHE MPOBOJATCS B CIICIIHAIBLHO 000pY-
JIOBAaHHBIX JIA0OPATOPHSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB O0yUeHHUs: 1abo-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJIs UCCIECIOBAHUN, METOJUYECKUX TOCOOUH.
[lenb mpoBeaeHUs Ta0OPATOPHBIX PabOT - MPAKTUYECKOE OCBOECHUE TEOPETUUYECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a TakyKe BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIEHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnasi padora Nel. P.100. M3MepeHne TMHEMHBIX Pa3MEPOB.
Teoperndeckue BONpOCHI Il OJrOTOBKH K J1a00paTOPHOM padoTe:

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. ITlosicHuTe anropuT™Mbl OMpEEICHUS JAOBEPUTEILHOrO MHTEpBaJia MPHU 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. Yrto Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopnasi padora Ne3. P.113. OnpeneneHrue CKOPOCTH IMYJIU MPU TMOMOIIU
0QJUTMCTUYECKOTO MasiTHUKA
TeopeTruueckrie BOMPOCHI sl MOJTOTOBKH K JIa0OpaTOPHOM paboTe:
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 PEKOMEHIYETCS CTPENSTh TOJBKO IO HEMOABIKHOMY IIH-
JTUHJPY?

JlaGopaTopnasi pa6ora Ne4. P.121. OnpenesnieHue MOMEHTa MHEPLUHMH MaxOBOT'O
KOJIeca M CUJIbI TPEHUs B OIIOpe
TeopeTuydeckrie BOMPOCHI I MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yrto Ha3bIBaeTCs BpallaTeIbHbIM MOMEHTOM, MOMEHTOM WHEPIHH U MOMEH-
TOM UMITYJIbCA?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 3aKOH COXpaHEHUs SHEPruu MPUMEHHUTEIHHO K JaHHOW Jabopa-
TOpHOM paboTe.

4, Kak OynyT omyckatbcsl Tpy3bl m (ObICTpee WU MEJJICHHEE), €CIU LIMIUH-

JPUYECKUE TPy3bl HA KPECTOBMHAX MaxXxOBOTO KoJjieca MOABUHYTHh K OCH Bpa-
nieHusa? OTBeT 000CHYMHTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHUBEpcaaIbHOM ra30BOM MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3bpIBaeTCsl OJAHUM MojieM BemecTBa? 5. Kakue (akTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopnasi padora Ne6. P.132. OnpesneneHre OTHOIICHNS TEMIOSMKOCTEH Ta-
3a Cp/Cly.
TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIA0OpPaTOPHOU paboTe:

1. Yro Ha3pIBaeTCS yAECIBHOW M MOJSIPHOU TEIUIOEMKOCTBIO, KAK OHM B3aUMO-

CBSI3aHBbI?

2. Tlouemy Cp 60mbmie Cy ? Jlokazats ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie Mpouecchl COBEPIIAOTCS BO BPEMSI BBIMOJHEHUS PA3JIMYHbBIX
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 NBMKEHUE IIApUKAa B JKUJIKOCTH C TEUCHHE BPEMEHH CTAHOBUTCS
pPaBHOMEPHBIM?

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 nmomoOpaTh BepXHUH Tpenen Auana3oHa W3MEpEeHUil AJis MoydeHus 0o-
Jie€ TOYHBIX PE3YJIbTATOBR?

3. Kakum nomkeH ObITh JIyd 3p€HUsI OTHOCUTENBHO MIKAJIBI P OTCUETE Pe3yJib-
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. Uto Ha3bIBAaeTCs SJEKTPUUECKUM TOKOM, CHIJIOW TOKA WM IJIOTHOCTBHIO TOKa. B
KaKHUX €UHULIAX OHU U3MEPSIOTCS?
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 MOKa3aTelb NPEIOMIIEHUSI CPEllbl U CKOPOCTh PacpOCTpaHEHUS
CBETa B HEM?
3. [louemy npu pacCMOTPEHHUM MPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO IIACTHUH-
KY OH Ka)KETCS PaCIIOIOKEHHBIM OJIHXKE.

JlabopaTtopuasi pabora Nel3. P.324. OnpeneneHue AJIMHBI CBETOBOW BOJHBI C MO-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE Y MHAYLIHUPOBAHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeToBOM BOJIHBI HA AUGPAKIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas xapTuHa HaOJIIOJAeTCs Ha SKpaHe NpPH OCBEUICHUH IU(PaKIIMOHHON
pELIeTKH MyYKoM Oenoro ceera?

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

HaunmeHoBaHMe METO/1.yKa3aHUsI U aBTOPbI Kosi—Bo 3k3.
1. O6mas ¢usuka: pykoBoJACTBO 10 jJaboparopHomy npak- | DBC «Znaniumy
TUKYMY [DIEKTpOHHBIH pecypc] : yueOHoe nocobue / [Tox | http://znanium.com/bookr
pen. .B. Kpeinernkoro, b.A. CtpykoBa. - M.: UH®PA-M, | ead2.php?book=345060#m
2012. - 596 c. — Pexum noctyna: | ocie peructpaun 1P —
http://znanium.com/bookread2.php?book=345060#, no | anpeca HXTH)
napoiito.- 9bC «Znanium» ['pud
2. bukrarupos, B.B. ®usuka. JlabopaTOpHBI MPaKTUKYM. 20 k3. Ha Kadenpe
Yacte 1. Mexanuka u MojekyispHas ¢pusuka/ B.B. buxra-
rupoB, E.B. fAxosneBa. — Cankr—IleTepOypr: CBoe m3na-
TenscTBO, 2020. — 106 c.
3.Bapun, J.b. ®uswka.Y.l.Kunemaruka. JlnHamwmka. 265  oK3. B
TepMonnHaMuka. OIEKTPOCTAaTHKA. OJIEKTPOJANHAMUKA: YHUII HXTHU
yue6. nocooue //1.b.Bapun;KI'TY.-2-e uzn.,non.-Kazans:
Hzn-Bo MO u H PT,2010.-316 c.
4.Badwun, [1.b. 3aganus 11t caMOCTOSTENBHOM PabOTHI 11O 34-5x3. B YHUI]
¢usuke. Y.3: yueb.mocobue / J.b.Badpun; KITYVY.- HXTU
Hmwxaexkamcxk:HXTH,2012.-166 c.
5.5IxoBneBa, E.B. ®usuka. OcHoBHBIE 3aKOHBI U (opmy- | 40 5k3. B YHUL] HXTU
JBl: CHIPABOYHUK A cTyneHToB By30B/E.B. SflkoBnesa.-
Hwmxnexamcxk:HXTH,2013.-84 c.

Kaxxass MHCTpYyKLUHMSI CONEPKUT KPATKUE TEOPETHUECKUE CBEJIECHUS, OTHOCSH-
necss K JaHHOM paboTe, mepeyeHb HeoOXOAMMOro 00OpYyAOBaHMS, MOPSIOK BbI-
MOJIHEHUSI pabO0ThI, KOHTPOJIbHBIE BOIIPOCHI.


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 (0ouHO-3204Hast hopma)

MunumajabHbii | MakcMMaJIbHBIA
Buasbi pador
0asa oas

CamMocTosTenbHasE MpopaboTKa TeopeThuye- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTte
O3HaKOMJIGHHE C YCTaHOBKOH, MPUOOpOM,
METOJIUKOU BBITTOJHEHHUS Ja00OpaTOPHOM pa- 3 6
00ThI
BrimotHeHre HEOOXOAMMOT0 SKCTICPUMEHTA 3 6
O6paboTka pe3yabTaTOB MCCIIECIOBAHUS, 10~ 3 5
CTpoeHue rpadukoB
AHanmu3 pe3yJbTaTOB HCCJICIOBAHUS U BHI- 3 5
BOJ 110 paboTe

HUTOI'O : 18 30

Takum oOpaszoM, Kaxas jgabopaTopHas padoTa OlICHHMBAECTCS MUHUMYM B 18
6anoB, MakcumyM B 30 GasutoB. Ilocie BBIMOMHEHHS BCeX pabOT pacCUMUTHIBACTCS
WUTOTOBBIN OaJlT 10 JAHHOMY OIICHOYHOMY CPEJCTBY, KaK CpeaHee apru(PMETHICCKOE
10 BCEM JIaDOpaTOPHBIM paboTam.

Kpurepuu ouenku 1a00paTtopHbix padoT no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K MabopatopHoit padboTe mo aucruruimHe « Pusnka» Bo 2 ce-
MECTpPE CTYAEHT J0JKEH BBIIIOJIHUTD CIEAYIOIINE BUABI PadoT:
2 cemecTp (04HO-3204Hasi hopma)

MunumMajbHbId | MakcUMAaJIbHbBIN
Buasbi pador
0ast 0aJs

CamocrosiTenbHas mpopaboOTKa TeopeTude- 15 5
CKOT'0 MaTepuaa K 1abopaTopHOU padoTe '
O3HaKkOMJIGHHE C YCTaHOBKOM, IpuOOpoM,
METOJIMKOI BBITIOJHEHHS Tab0paToOpHO pa- 1,3 2
00THI
Brinonnenrne He00X0IUMOTO SKCIIEPUMEHTA 1,3 2
OOpaboTka pe3yabTaTOB MCCIEIOBAHUS, TTO- 13 9
CTpoeHue rpauKkoB ’
AHanu3 pe3yJabTaTOB WCCJICIOBAHUS U BHI- 13 9
BOJ 10 paboTe ’

UTOIO : 8 12

Taxkum oOpa3om, kKaxmas jgabopaTopHas paboTa OIEHWBAECTCS MUHUMYM B 8§
OanoB, makcuMyM B 12 GamnoB. [locne BbIMoNHEHUST BCeX pabOT pacCUUTHIBACTCS
UTOTOBBIN OalI MO JaHHOMY OLIEHOYHOMY CPEJACTBY, KaK CpeaHee apupMeTuIecKoe
10 BCEM JIa0OpaTOPHBIM padboTam.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolime mporecchl B

XHUMHAYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOT U
(K00 u HaumeHosanue)

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

Y4eOHbIM IJIaHOM 110 HampasiaeHuto noarotTosku 18.03.02 DHepro- u pecyp-
cocOeperaronie npouecchl B XUMUYECKONW TEXHOJIOTUH, HEDTEXUMUN U OUOTEXHO-
JOTUU ISl OOYYaKoIIMUXCS MPEAYCMOTPEHO MPOBEICHUE MPAKTHYECKUX 3aHATHI
no guciuruiiHe @u3zmka Bo 2 cemectpe. OOydarommmcs: IpeaiaraloTcs pa3Ho-
YPOBHEBBIE 33Ja4l U 3aJaHUsl PEKOHCTPYKTUBHOTO YPOBHS, IMO3BOJIAIONINE OLIEHU-
BaTh U JUAarHOCTHPOBATh YMEHUSI CUHTE3HPOBATh, aHAIU3UPOBAaTh, 0000mAaTh (pak-
TUYECKUNA U TEOPETUUYECKUN MaTepHuall ¢ GOPpMYIHMPOBAHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHEM MPUYUHHO-CIIEJICTBEHHBIX CBS3EH.

3ananue 1

1. /IBa OMHAKOBBIX 3apsSKEHHBIX IIapUKa Maccol m = 5 T, MOJIBEILICHHBIX B
OJIHOU TOYKE Ha HUTSX JUIMHBI 1= 12 cM , pa3oLUIUCh TaK, YTO YTOJ MEXIY HUTSIMU
ctain paBeH 0=600 . Onpenenurte 3apsij MAPUKOB.

2. JIa anemenra (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coenune-
Hbl OJIHOUMEHHBIMU TOMt0caMu. CONMPOTUBJICHUE COCTUHUTEIIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTts CUILy TOKA B IIEIH.

3. DIIEKTPOKUIISTWIBHUK CO COUpPaNIbi0 conpoTuBieHneM R= 160 Om nome-
CTWJIM B COCYJ, cojepxaniuii Bogy oobemom V= 0,5 1 mipu temmneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Uepe3 Bpemss t = 20 muH crnmpanb
BBIKTIOUMIIM. Kakoe kosim4ecTBO Boibl BeiKUMEno, ecu KITJI cnupanu n= 80%.

3aganue 2

1. TTo nByM mapayienbHbIM OCCKOHEYHO JIJTMHHBIM MPSMBIM MPOBOIHUKAM
TekyT Toku [ 1= 20 A u I, = 30 A B ogHOM HampaBieHuU. PaccTossHrEe MEXIy Mpo-
BogHukamMu d=10 cMm. BeUMCIUTh MarHUTHYIO WHAYKIIMIO B TOYKE, yIAJCHHOW OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. [1y40K 37€KTPOHOB BJETACT B MPOCTPAHCTBO, T7I€ BO3OYKICHBI OTHOPO/I-
HOE DJICKTPUUYECKOE TMoJjie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynsapuoe emy
MarHuTHoe mnoJjie ¢ uHaykiued B= 1,5MT. CKopoCTh 3JEKTPOHOB MOCTOSIHHA U
HallpaBJIeHa MEePIEeHINKYIISIpHO BekTopaMm E u B. HaliTu CKOpOCTh IBUKEHUS DIIEK-
TpoHOB. Kak OyyT IBUraThCs AJIEKTPOHBI, €CIIM BBIKIIOUUTD JJIEKTPUUECKOEe ToJie?
KakoB pagnyc KpuBU3HBI TPAEKTOPUU IJIEKTPOHOB B 3TOM ciydae?



3apanue 3

1. Ha mudpaknuonHywo pemetrky aauHor 1 = 1,5 , comepxkameit N = 300
MITPUXOB, TAJaeT HOPMajJbHO MOHOXPOMATHYECKHH CBET C JUIMHON BOJHBI A =
550nM. OnpenenuTs: 1) yncao0 MakKCUMYMOB, HAaOJII0JJa€MbIX B CIIEKTpE AUPpPaAKIU-
OHHOM peMIeTKH; 2) Yroj, COOTBETCTBYIOIIHMH MOCICTHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
N300paKEeHUE TIpeIMeTa Ha dKpaH, OTCTOSIIEM OT JIMH3BI Ha paccTossHUM L = Swm.
OkpaH npuaBuHyiu Kk auH3e Ha AL = 18cm. Ha ckonbko cieyeT nepeMecTUTh
IpeaIMeT, YTOOBI ONSATh MOJTYYUTh PE3Koe N300pakeHune mpeamera?

3. M3 cMOTpoBOro OKOIIKa Me4Yd H3IydaeTrcs MoTok sHeprun e =
4k Jx/MuH. Onpenenuts Temneparypy T Ieuu, ecim miomais oKomka S = 8cm?

OcranbHble BapHaHTHI 33JlaHUI TPUBEIACHBI B METOJAMYECKUX YKAa3aHUAX, Pa3-
paboranHbIX Ha kadenpe Duszuka:

1. bukrarupos B.B., fIkosnesa E.B. 3aganus no ¢usuke 1 caMoCTOSATEIBHOM pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke s caMOCTOSITENBHON pa-
0otbl ctynentoB. Yacts 2./ Hmwkaexkamck: HXTU (punman) ®I'bOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoenvt u nomepa 3a0au
Dnexkmpocmamuxa, dnexmpomaznemusm T'eomempuueckas u 6onnosasn
dnexmpoounamuka onmuka

(acmo 1) (Qacmo 2) (acmo 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
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37
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69
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76

30
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KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOyuaromuiicsi BBINOIHIET 3 UHAWBUYAIbHBIX 3aaHUsL.

ITo ouHO-3a04HOM QopMe 0OYUEHHUS 3a pEUIEHHE KaXA0r0 CTYACHT MOXKET I0-
JAy4uuTh OT 3 10 6 GamnoB. [IpakTHueckoe 3aHATHE IO OYHO-3a0YHOU Popme 00yue-
HUS OLICHUBAECTCSI MUHUMYM B 3 - 4 Oajuia (eciau He cIipaBUiICs C 3aJlaHueM 0e3 mo-
MOIIM TIPENoAaBaTessi), MAaKCUMyM B 5 - 6 0ayuioB (eciu crpaBuiCs C 3aJaHUEM
CaMOCTOSITEILHO).

NTOroBeI1 pEUTHHT MO MPAKTUYECKUM 3aHATHUAM IPOCTABIIETCS KAK CpeaHEe
apu(pMETUYECKOE MOTYyUYEHHBIX 0aIOB 3a pelieHre 3 UHIMBUIyAJIbHBIX 3aJaHUN.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(benepanbHOro TOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHABHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Dakyremem Mexanuueckuu
Kageopa lykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hamnpapnenaue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolime mporecchl B

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

HpO(l)I/IJII)/ mporpamMma. MamuyHbl ¥ annapaTbl XMMAYECKMX IPOU3BOJICTB

KoMiuiekT 3agaHuii 1yt KOHTPOJIbHOM padoTsl Ne 1
JJIS1 OYHO-3204HOH GOopMBbI 00yUeHHS
o pucuuiuinae Pu3uka

Pasznea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONITHKA

Bapmanr 1, 11, 21

3aoanue 1. OOBEKTUB COCTOMT M3 JABYX JIMH3: coOuparomeid ¢ GOKyCHBIM
pacctosiuueM F = 15 cm u paccenBaronieil ¢ (okycHbIM paccTossHueM F =- 15 cm.
JIuna3el pacnonoxeHsl Ha pacctostaun 10 cMm apyr ot apyra. OnpenenuTts mooxe-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbld KJIMH 0Opa3oBaH ABYMS IUIOCKOMNApasuieIbHBIMU
IUTACTUHKAMH, Ha KOTOPhIE HOPMAJILHO MaJa€T MOHOXPOMATHYECKUN CBET C JUTMHOM
BOJTHBI A= 500 HM. OnpeaenuTs yroy o MEX1y MJIACTUHKAMHU, €CJIM IIIUPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPAXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

M.

3aoanue 3.J1Be OIM3KHUE KENTHIE CIICKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbEI BOJH 589,6-10 %M 1 589,0-10 ~ ° M. MOXKHO JI ¢ IIOMOILBIO AUPPAKIMOHHON
pelIeTKH HaOII0AaTh pa3feibHO 3TH JUHHHM B CIEKTPE MEPBOro MOpPsAKa MpH
HAOJTIOJICHUH CIIEKTpa HETIOCPEICTBEHHO TJIa30M dYepe3 PEIIeTKY, €CIH perieTKa

umeet 200 mrpuxoB Ha 1 Mm? Pa3pematonryto ciocoOHOCTb riia3a MPUMHUTE PaBHOM
2.

Bapuanr 2, 12, 22

3aoanue 1.B 111apoBOM akBapryMe HaXOJUTCS MaJieHbKasi pplOKka. Bo ckob-
KO pa3 yBEJIMYEHHON BUIUT 3Ty PBHIOKY HaAOIIOJATENIb, €CIU PhIOKAa HAXOAUTCS Y
JaTbHEN CTEHKH akBapuyMa M HAOJIOJCHHE BeneTcs mo nauamerpy mapa? CTeHKH
aKkBapuyma CUMTaTh TOHKMMHU, TOKA3aTelb IPEJIOMIICHHS BOABI paBeH .

3aoanue 2.Tlpeamer B BUjE OTpe3Ka JUIMHOW | pacmosiokeH BIOJb ONTHYE-
CKOM Oocu coOmparomieid JMH3bI ¢ (OKYCHBIM paccTosiHMeM F, maromieit neicTBu-



TeNnbHOE M300pakeHHe Bcex ero touek. CepeanHa oTpe3Ka pacrojoKeHa Ha pac-
crossHuu d oT MH3BI. HaliTi Ipo0IbHOE YBEIMYCHHE TIPEAMETA.

3aoanue 3.10. IIpn nageHUM €CTECTBEHHOI'O CBETA HAa HEKOTOPBIM MOJIApH-
3aTtop npoxomut 71 = 30 % CBETOBOTO MOTOKA, a Yepe3 JABa TAKUX MOJApHU3aTOpa —
y2 = 13,5 %. Haiitu yron ¢ mMexay IIOCKOCTSIMHU HPOIYCKAaHUS 3TUX MOJSPU3ATO-
pOB.

Bapwuant 3, 13, 23

3aoanue 1.Jlyd Genoro cBera najgaeT Ha OOKOBYIO T'paHb MPU3MBI MOJ] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu nmpenoMiIeHus] CTeKiIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yrosn Mexay KpalHUMU JIydaMU CIEKTPA MPHU BBIXOJE U3 MPHU3-
MBbI?

3adanue 2.1110CKO-BbIMyKJIasi CTEKJSHHAs JMH3a C PaJlyCcOM KpPHUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTta K CTEKJISIHHOU ruiacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TeMHBIX KoJyiel] HpI0TOHA B OTpa)XCHHOM CBETE PaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETAa U HOMED KOJIbLA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaeT HA CUCTEMY U3
JIBYX CKPEIIEHHBIX MOJIIPU3ATOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON Och. HallTh MUHMMAJIBHYIO
TOJILIMHY TUIACTUHKH, P KOTOPOM 3Ta cuctema Oyzaert npomyckatsb 7 = 0,30 cBeTo-
BOT'O MOTOKA, €CJIU MOCTOSIHHASL BpallleH!st KBapua o = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue [.C nmomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHMEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300paKeHHs MPEeIMETa, HaXOAIIErocs Ha
pacctostHuu L oT 3xpana. Haiinure oTHoIIeHHE pa3MepoB N300paKEeHU.

3aoanue 2.1lpenomastomuii yron crekiassHHou (n = 1,5) mpusmsl y = 60°.
[Ton xakuMu yriaMyd BO3MOKHO MPOXOXKACHUE MPEIOMJIEHHOIO Jyda CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CJIM Ha MEPBYIO TPaHb Jy4H MaJar0T MOJ MPOU3BOJIBLHBIMU
yrilamMu?

3aoanue 3. Mexay TOYEUHBIM MCTOUYHHUKOM CBETa M DKPAHOM MOMECTUIIN
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PauyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
oT nauadparMbl 10 UCTOYHHUKA U dKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JUTH JJIMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIIEHHOCTH B IEHTPE AUGPaKIIUOH-
HOM KapTUHBI Ha dKpaHe HaOmromaeTcs npu = 1,00 M u creayromui MaKCUMyM
npu =1,29 m.

Bapuanr 5, 15, 25

3aoanue 1. Jlyu cera mamaer noxa yriaoMm 30° Ha IUIOCKONApaJIENbHYIO
CTEKJISTHHYIO TUTACTUHKY U BBIXOJWUT U3 HEe MapajuiebHO MEePBOHAYAIBHOMY JTy4dy.
[Toka3zarens mpenomieHus crekna 1,5. KakoBa tommmnaa d TUlacTHHKH, €CITU pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3adanue 2. Bo CKONBKO pa3 YBEIMUUTCS PACCTOSHUE MEXKTY COCETHUMU UH-
TepPEPEHIMOHHBIMY T10JI0OCAaMHU Ha dKpaHe B onblTe FOHra, eciu 3ejeHbli CBETO-
¢unsTp (A = 510 cM) 3amenuTs KpacHsM (A = 6,5:107° cm).



3aoanue 3. CKOJBKO IITPUXOB HA 1 MM JJIMHBI UMEET AUPAKIIMOHHAS pe-
IIeTKa, eCM 3ejeHas JuHus pryTtd (A = 546,1 HM) B CIIEKTpe MEPBOTO MOPSIIKA
HaOmrogaeTcs moj yriaom 19°8'?

Bapuanr 6, 16, 26

3aoanue 1. Tlokazarens npesomiieHHs cTekna paseH 1,52. Hailtu npenens-
HbIE€ YIJIbI MIOJIHOTO BHYTPEHHETO OTPaXCHUs I MMOBEPXHOCTEH paszgena: 1) crek-
J0-BO3/YX; 2) BOJa-BO3AYX; 3) CTEKJIO-BOJIA.

3aoanue 2.Ha MpbuibHy10 MeHKY (N = 1,33) magaer Genblil CBET MO yIIIOM
45°. IIpu kakoi HaMMEHbILEH TONIIMHE IJIEHKU OTPaKEHHBIE JTy4u OyIyT OKparie-
HBI B KeNThIM 1BeT (A = 600HM)?

3aoanue 3. YeMy paBeH yroyl MEXJy INIaBHBIMU IJIOCKOCTSMHU MOJSPU3ATO-
pa U aHAIMU3aToOpa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, IPOLIEAIIEIO Yepes
NOJIIPU3aTOpP U aHaAJIM3aTop, yMEHbIaeTcss B 4eTbipe paza? [lormomeHnuem ceta
peHeopeyb.

Bapwmanr 7, 17, 27

3aoanue 1. Boponas HaxoauTcs Ha JHE Bojoema Ha riiyoune 15 m. Ha ka-
KOM pPACcCTOSHUM OT BOJOJIA3a PACIOJIOKEHBI T€ YYaCTKH JHA, KOTOPHIC OH BUIUT
HauOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJbBI?

3aoanue 2.0mnpeaenure pacCTOSHUE MEXKIY KOT€PEHTHBIMA UCTOUYHUKAMU B
onbiTe FOHTa, eciu Ha sKkpaHe Ha poTspKkeHur 10,8 MM JIEKUT 1IecTh nHTEphEpeH-
[IMOHHBIX TOJIOC. PacCTOsIHME OT MCTOYHUKOB JI0 AKpaHa 3 M. JUIMHA BOJIHBI MOHO-
xpomatuyeckoro cera 600 HM.

3aoanue 3. Tlog kakuM yrioMm JOJDKEH IMajiaTh My4YOK CBETa M3 BO3AyxXa Ha
MOBEPXHOCTh BOJIbI, YTOOBI TIPU OTPAKEHUHU OT JIHA CTEKJISTHHOTO cocyaa (N3 = 1,5),
HAIIOJIHEHHOTO BOJIOM, CBET OBLI MOJIHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28
3aoanue 1. lunuuapuyeckuil My4yoK JIydel, mapajuiesbHbIX ITaBHOW ONTH-
YeCKOW OCH pacceuBarolieil JIMH3bI, uMeer nuametp di = 5 cm. [poitas imH3y, my-

YOK JaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM OyneT auamerp ds narua, ec-
JIU PACCEMBAIOIIYIO JTMH3Y 3aMEHUTh COOMPAIOIIEH C TeM ke (DOKYCHBIM PacCTOSHUEM?

3adanue 2. HailTu TmokazaTeiab MPEOMJICHUS XKUJKOCTH, 3aIlOIHSIONICH
MPOCTPAHCTBO MEXKY CTEKJISSHHOM IUIACTUHKOMW M JIEKAIEW HA HEW MIIOCKOBBIITYK-
JIOM JIMH30M, €Cli MPpU HAOMI0AEHUHU B oTpaxkeHHOM cBeTe A = 0,60 Mkm panuyc 10-
ro TeMHOro Kojblla HproToHa okazasicst paBHbIM 2,1 MM. Pagnyc KpuBH3HBI JIMH3bI
0,1Mm.

3aoanue 3. Ha nudpakiMoHHYIO pemieTky, umeronyto 500 mTpuxoB Ha
MM, HOpMaIbHO MaaaeT Oesblii cBeT. HermocpeCTBEHHO 3a PElIeTKON MOoMeIleHa
JuH3a ¢ (OKYCHBIM PACCTOSTHUEM 2 M, POCHUPYIOIIas CIEKTpbl Ha dKpaH. Jluamna-
30H JJIMH BOJIH BUJIUMOTO crieKTpa Agp = 400 HM, A, = 700 HM. MoOryT 1 nepexpsl-
BaThCSl CIEKTPHI IEPBOr0 U BTOPOro nopsiaika? Bo CKOJIbKO pa3 CIEKTp BTOPOTO MO-
psAlKa Ha 3KpaHe JJIMHHEE CIeKTpa mnepBoro mnopsiaka? KakoBa pa3HOCTh YrioB
OTKJIOHEHUS KOHI[a IEPBOI0 U Hayajia BTOPOTo Mmopsiaka?

Bapuant 9, 19, 29



3aoanue 1. Ha moBepXHOCTh CTEKJISHHOTO 00OBbekTHBa (N1 = 1,5) HaHeceHa
TOHKAs TUICHKA, MOKa3aTelb MPEIOMIICHHUS KOTOpoil Ny = 1,2 («mpocBeTIsIONIash
rieHka). [Ipu kakoil HauMeHbIIEeH TOJIMHE YTOW MJIEHKU MPOU30UIeT MaKCUMaIIb-
HOE OCJIa0JIeHHnEe OTPAXKEHHOTO CBETAa B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroj NOJHON NOJSPU3aLUU MIPU OTPAKEHUHU CBETa
OT CTEKJIa, TOKa3aTeb MPEJIOMIICHHS] KOTOporo paseH 1,57.

3aoanue 3. Ha mens mupunoi 2-10° cM magaeT HOpMaIbHO TapalIeIbHbIA
IIy4OK MOHOXPOMATHYECKOIO CBETA C IMHOM BOJHBI 5°107° cm. Halitu mmpuny
M300paKeHUs 11IeJIM Ha SKpaHe, yAAJIEHHOM OT Iiesu Ha paccrosinue 1 m. [upunoit
M300pKEHUSI CYUTATh PACCTOSIHUE MEXAY NEPBBIMHU TU(PPAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIABHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapmuanr 10, 20, 30

3adanue 1. HaliTu mokaszarenb NPENIOMIICHHS KHUIKOCTH, 3allOIHSIONIEH
MPOCTPAHCTBO MEXY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH HAa HEH TIOCKOBBIITYK-
JIOM JIMH30M, €CIU IpH HAOII0IEHNU B OTpakeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro koiena HeroToHa okazancs paBHbIM 1,8 MM. Pagnyc KpHBU3HBI JTMH3BI
0,14 m.

3aoanue 2.1'naBHbIE TNIOCKOCTU ABYX Npu3M Hukons oOpa3yror Mexay co-
oot yron B 30°. Kak u3MEHUTCS MHTEHCUBHOCTH MTPOILIEIIET0 CBETA, €CIIU IJIaBHBIC
IUIOCKOCTH JABYX HHMKOJIEW NOCTAaBUTH IOJ yriaom 45°. YUemy paBeH yroia Mexay
IJIABHBIMHU ITIOCKOCTSIMU JIBYX HHMKOJIEH, €CIIM MOCIIE IPOXOKICHUS YEPE3 HUX CBETA
€ro0 MHTEHCUBHOCTh YMEHBIIWIACH B 4 pa3a’?

3aoanue 3.Ha nudpakiinoHHYIO pelIeTKy AauHoi 15 MM, comepxkairyro N =
3000 mwTpUXOB, MaJa€T HOPMAIBHO MOHOXPOMATHYECKHI CBET C JJIMHOW BOJIHBI
A=550uMm. Onpenenutsh: 1) 4ncio MakKCUMyMOB, HaOJIIOJJAaEMbIX B CIIEKTpE AU(PpaK-
LMOHHOW PEIETKH; 2) Yo, COOTBETCTBYIOLIUI NOCIEAHEMY MAKCUMYMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oueHke KOHTPOJBHOW pabOThl MO F€OMETPUYECKOW U BOJHOBOW ONTHUKE
CJIeyeT PYKOBOJICTBOBATHCS CJICAYIOIIMMHU KPUTEPUSIMU OIEHKU 3HAHUMU 1o (Hu3u-
K€, YUYUTBIBas IOMYIICHHBIE CTYICHTAMU OIIIMOKU U HEJIOYETHI.

MakcumanbHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocrapiser
4,0 6anna.

MuHUMalbHOE KOJIMYECTBO OAJIJIOB 332 KOHTPOJIBHYIO padoTy Ne 1 cocraBiser
2,0 Gamra.

st Toro 4ToOBI KOHTpOJIbHAsE paboTa cuuTaiach CAAHHOW, HEO0OXOIUMO
Harnucath ee Ha 2,0 6amnoB u Beimie. [Ipu MOBTOPHOM MEpeNMUCHIBAHUHI KOHTPOIIb-
HOM B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaJT IO BCEM MOTMBITKAM.

TI'pyovimu SBASIOTCS OMMOKU, CBUAETEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII
OCHOBHBIC ()M3UYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON U BOJTHOBOWM ONTHKE
WM HE yMEET NMPUMEHATh UX IMPU PELICHUH 3a/1ad Pa3IMYHbIX THUIOB; HE 3HAET
dbopMy UM HE YMEET MPUMEHSATh UX K PEHICHUSIM 3a]a4; HE 3HAeT eIUHUI] (PU3u-
YECKMX BEJIMYMH WM HE YMEET MOJIb30BAThCS UMU; K TPYOBIM OIIMOKAM OTHOCSTCS



TaK)ke HENmpaBUIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI 33a/1a4d UM HEBEPHbIE OObsIC-
HEHUs XO0J/la €€ PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a7ad, a TaKXKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPAaBUILHOM TOHMMAHUH YCJIOBUS 33J1a4d WJIH UCTOJKO-
BaHUs pereHus. Kaocoas epybas owubka oyenusaemces muryc 1,0 6ann.

Hezpyovimu owubkamu SBISIIOTCS HETOYHOCTh Y€pPTEXka; MPOITYCK WIIH HETOY-
HOC HAMHMCAHWE HAUMEHOBAHWS €IWHUIl (U3UYECKUX BEJIMYWH; BBHIOOP HEpAIHO-
HaJLHOTO X0Ja peienus. Kaocoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
na.

K neoouemam oTHOCATCA: HEpaIlMOHAJIbHBIC 3aIIUCHU MPU BBIUMCIICHUSX, HEpa-
[IMOHAJIbHBIC TTPUEMBI BBIYUCIICHUH, MPeoOpa3oBaHUil U pellIeHUH 3a/1a4; OTIETbHbIC
MOTPENTHOCTU B (POPMYIMPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEIBHOIO Xa-
paktepa; HeOpeKHOE BBIMOJTHEHUE 3amucel, yeprexen. Kaowcowiii nedouem oyenu-
saemcs muryc 0,3 6ana.

WuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6ania
CTABUTCS, €CJIA CTYJICHT BBINOJIHUI PadOTy MOJHOCTHhIO 0€3 OIIMOOK M HEI0YETOB
WJIM TIPH BBIMIOJHEHUU Pa0O0ThI MOJHOCTHIO 0€3 OIMOOK U HET0YETOB, HO MPU HAJU-
YuU He 00Jiee OJTHOM HE aKKypaTHOI 3amucH.

Nurteppan 6annoB peiitunra 2,8 < R < 3,4 ctaBuTcs 3a paboTy, BHITIOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMM B HEW He Oosee 0JHO HerpyOoil OmMOKH U OJHOTO
HeJloueTa Wik He 0oJiee JBYX-TPEX HEI0YETOB, €CIM MHTEpPBaJl OAJJIOB pEeUTHUHTa
CTYyJICHTA.

WurtepBan 6amios peiitunra 2,0 < R < 2,8 crtaButcs B TOM cliydae, €Ciu CTy-
JICHT MPABUJILHO BBITIOJHUII HE MeHee 2/3 Bcel palboThl WM JOMYCTHI: HE Oosee
OJIHOM TpyOOi OMMOKH W JBYX HEIOYETOB, MM HE Oojiee OaHOM IpyOoit U oxHOM
Herpyooii ommoOKH, Uiau He 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpy-
Oyro omuOKy ¥ TpU HEJI0YETA.

bann peittunra crynenTta coctaBisier R<2,kornma uncio ommOOK W HEAOYETOB
MIPEBOCXOAUT HOPMY WJIU €CJTU TIPaBUIIbHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.
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XHUMHAYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOT U
(kK00 u HaumeHnogawnue)

HpO(l)I/IJII)/ mporpamMma. MaiuHbl M annapathl XMMHYECKMX IPOU3BOJICTB
(Haumenosanue)

KoMiuiekT 3aqannii 1yl KOHTPOJIbHO padoThl Ne 2
JJIS1 OYHO-3204HOH GopMBbI 00yUeHHS
o pucruiinae Pu3uka

Pa3znea 9. Dusuka sgapa ¥ djIeMEeHTaAPHBIX YaCTHII

3aoanue 1. B Tabnuile NMpuBENEHbI SAEPHBIC PEAKLHUHU, COOTBETCTBYIOIIUE
BapuaHTy 3aaanus. Onpeaennure HEAOCTAIOIIEE B 3alUCH PO WA YaCTHUILY M pac-

CUMTANUTE SHEPIUIO PEAKIIUU.
Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- Snepnas peaknus
3aga4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-2+B 6.1.15 BN + "Li— 2+°H
6.1.3 %0 + 5Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N+ 'Li »BF +2 6.1.17 UB + Li— 2+ 2n
6.1.5 UB + "Li— ?2+°H 6.1.18 180 + ®Li— 2+ *He
6.1.6 oLi +?7—%Be + H 6.1.19 UN +Li >0 +?2 +n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 0 + 'TH— 7+ *He 6.1.21 12C +5Li— 2+ 160
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + Lj— ?2+1°N
6.1.10 2+ “He—"N +n 6.1.23 ? +5Li— ?H+ 10
6.1.11 °Li+ ? —°Be + *He 6.1.24 ? + SLi— H+ N
6.1.12 1B +“He— 2+ 'H 6.1.25 UN+°HoSH+2+n
6.1.13 10+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIEMOYKE PaIMOAKTUBHBIX paca-

A0B A1Cp, IPUBCACHHBIX B Ta6JII/ILI€, COOTBCTCTBYIOIIIHUX BApUAHTY 3aJaHNA.
Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep \ Ucxoanoe siapo \ ITocnenoBarenbHOCTH pacnaja \




3a

aadyn

6.2.1 232Th a—->pB—>pf—oa
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 *2Ra a—a—pB—a
6.2.6 2%y a—>pf—a—f
6.2.7 22INC o—>a—p—a
6.2.8 215pg a—>pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 2BAC B—a—a—pP
6.2.11 229Th o—>p—oo—a
6.2.12 234pa B—a—a—a
6.2.13 24Th B—o>PB—oa—a
6.2.14 214B;j o—->p—op—a
6.2.15 2107 B—oPB—oa—P
6.2.16 233pg B—a— o—p
6.2.17 215pg a—>pB—-pB—-a
6.2.18 228Ra BoB—oa—a
6.2.19 219Rn o—a—p—a
6.2.20 214pg a—pf—a—p
6.2.21 223Fy o—p—oo—a
6.2.22 29At a—>pB—->B—-a
6.2.23 223Ra o—a—p—a
6.2.24 231Th Boa—pP—oa
6.2.25 231pg o—a—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIIUTHOTO CJIO0SI, TIO3BOJISIONIETO CHHU-
3UTh UHTCHCHUBHOCTH y3KOTO ITy4YKa Y-U3Iy4eHHUS 0 JOMYCTHMOTO YPOBHS HMHTECH-
CHBHOCTH paguoakTuBHOro minydenus | = 1 mx/lx'cl-m? HHTEHCHMBHOCTH He-
ociabjaeHHoro mydka lo, SHeprusi y-KBaHTOB M BEIISCTBO 3alllUTHI MPHUBEICHHI B
Ta0JIUIe, COOTBETCTBYIOIINE BApUAHTY 3/ IaHUSI.

Ta6auna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep HNHTreHncus- OHeprus y- Bemectso
3aJa9n HocTs lg, MKI[)K'c'l'M' KBaHTOB, M»B 3aIIATHI
2
6.3.1 1000 7,0 CBUHEII
6.3.2 100 6,0 IyTYH
6.3.3 50 6,0 O0eToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 O0eToH
6.3.7 3000 1,0 IYTYH
6.3.8 100 6,0 CBUHEII
6.3.9 50 3,0 BOJIA
6.3.10 70 8,8 YYTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEI
6.3.13 250 2,0 YyTYH
6.3.14 50 3,6 9yT'yH
6.3.15 700 50 CBHHEI]




6.3.16 100 1,7 oceToH
6.3.17 250 3,0 CBUHEI
6.3.18 5000 4.0 CBUHEI]
6.3.19 500 2,2 YyT'yH
6.3.20 500 1,0 BOJA

6.3.21 500 0,5 YyT'yH
6.3.22 70 1,0 oeToH
6.3.23 300 2,2 CBUHEIL
6.3.24 50 0,7 YyT'yH
6.3.25 20 0,5 oeToH

Kpurepuu oieHKkn KOHTPOJIbHOI padoThl Ne 2 o gpusunke

[Ipu omeHKe KOHTPOJILHOU PabOThI MO (HU3UKE SIpa M DJIEMEHTAPHBIX YACTHIL
CJIeyeT PYKOBOJICTBOBATHCS CIICIYIOMIUMHU KPUTEPUSIMHU OIEHKH 3HAHUHN 10 (uU3u-
K€, YUYUTBIBas IOMYIICHHBIE CTyICHTaMU OIIMOKU U HEJIOYETHI.

MakcuManbpHOE KOJIMYECTBO 0alJIOB 33 KOHTPOJIBHYIO padoTy Ne 2 cocTaBiseT
4,0 6aa.

MuHHMaJIbHOE KOJIMYECTBO OAJJIOB 3a KOHTPOJABHYIO padoTy Ne 2 cocTaBisgeT
2,0 Ganna.

Jlns Toro 4yToOBl KOHTPOJIbHAs paboTa CUMTANIACh CIIAHHOM, HEO0OXOIUMO
HarmucaTh ee Ha 2,0 0aIoB U BhImie. [Ipu mMOBTOPHOM IepenychiBAHUN KOHTPOJIb-
HOH B UTOTOBBIM PEUTHHT UJIET CPETHUN OaslT MO BCEM IOIBITKAM.

TI'pyosimu SBNSIOTCS OMMOKHW, CBUACTEIBCTBYIOIINE, YTO CTYJCHT: HE YCBOWII
OCHOBHBIC (DM3MUECKUE TCOPUH M 3aKOHBI [0 TE€OMETPUIECCKON M BOJHOBOM OITHKE
WIH HE YMEeT NMPHMEHATHh WX IMPH PEIICHUHM 3aja4 Pa3IuvHbIX THIIOB; HE 3HACT
dbopMyJT WIIK HE yMEET MPUMEHSTh UX K PEIICHUSM 33J1a4; HE 3HaeT CIUHUIL (PU3H-
YECKUX BEJIMYMH WM HE YMEET IOJIb30BaThCs UMU; K TPyObIM OIIMOKaM OTHOCSTCS
TaK)Ke HEMPaBWIBHO CHOPMYIMpOBAaHHBIC BOIPOCHI 3a/1a4l WJIM HEBEPHBIC 00BsC-
HEHHUS XOJa €€ PCIICHUs, He3HAHWE MPUEMOB PEIICHUS 3aJ1ad, a Tak)Ke OLIUOKH,
CBUICTCILCTBYIOIINE O HEMPaBUJIBHOM MOHMMAHUU YCJOBHS 3aJa4d WA UCTOJIKO-
BaHMS perieHus. Kasicoas epybas owuobka oyenusaemcest munyc 1,0 oan.

Hezpyovimu owudkamu SABISIIOTCS HETOYHOCTh YEPTEXKA; MPOIMYCK WM HETOY-
HOC HAIMCAaHWEe HAUMCHOBAHWS CAWHHMII (U3MUSCKUX BEIIMYHMH, BBHIOOP HEparuo-
HaJIBHOTO X0J1a pereHus. Kascoasn neepyobas owubka oyenusaemces muryc 0,1 6an-
aa.

K neoouemam oTHOCSTCS: HEpPAIIMOHAIBHBIC 3aIMCH MPU BBIYUCICHUAX, HEpa-
ITUOHAJILHBIC TTPUEMBI BBIUMCIICHHN, TPE0Opa30BaHUi M PEIICHHIA 3a/1a4; OTICIIbHbIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ACIbHBIC OIIMOKH BBIYUCIUTEILHOTO Xa-
pakrepa; HeOpeKHOE BBIMOJHEHUE 3amuceil, ueprexen. Kaowcowiii nedouem oyenu-
saemcs muryc 0,3 o6anna.

HNutepBan OanioB peTuHra 3a KOHTpoJbHYI0 padoty 3,4 < R < 4,0 6anna
CTaBUTCS, €CJIM CTYACHT BBINOJHWI PabOTy MOJHOCTHIO 0€3 OMMOOK U HEIOYETOB
WIH TIPU BBITIOJTHEHUH paOO0ThI MOJHOCTHIO 0€3 OMIMOOK U HEJJ0YETOB, HO IIPU HAJH-
YK He 0oJiee OHON HEe aKKypaTHOM 3alHCH.



Nuteppan 6amnoB peiitunra 2,8 < R < 3,4 craButcs 3a paboTy, BHIIIOJIHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYUK B HEH He Oojee 01HOM HerpyOoil omuOKu u o
HOTO HEJo4YeTa WM He OoJjiee NBYX-TpEX HEOYETOB, €CJIM MHTEpBal OAIOB peid-
THUHTA CTYJEHTA.

WNurtepBan 6amnos peitunra 2,0 < R < 2,8 craButcs B TOM ciiydae, €clid CTy-
JICHT MPaBWJILHO BBITOJIHII HE MEHee 2/3 Bcel paOOThl WM TOMyCTWI: HE Ooiiee
OJTHOM TpyOON OMMOKM W JBYX HEMNOYETOB, WJIM HE Ooyiee OHOU rpy0oit U OJHOU
HerpyOo# ommoOKu, uin He 0ojiee ABYX-TpeX HEerpyObIX OLIMOOK, WU OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETa.

bann peiftunra cryaenTta cocrapisier R<2, xorna uncino ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
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KosnoxkBuym Ne 1
Pasznes 1. ®usuveckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl IBHKEHUSI MATEPUATBHOM TOYKH.
YrioBasi CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonsl HproTOHA.
3aKOHbBI COXPaHEHUSI UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexanunueckas sHeprus. Kunernueckast sHeprus.
[TorennumanbHas SHEPrusl.
. IloreHumanbHas SHEpPrus Tenaa ABUKYIIErocs Mo1 JEHCTBUEM CUJIBI TSKECTH.
10 [ToTenmuanbHas 3HEPrUst ynpyro aehoOpMHUPOBAHHOTO Tea.
11.3aK0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYyX aOCOJIOTHO YIPYTHX IIAPOB.
13.A6com0THO HEYTIPYTHH yaap ABYX IIapOB.
14.3axon Bcemuphoro Ttsarorenus. I'paButrannonHoe mnosne. HampsokeHHOCTb
TPaBUTALIMOHHOTO TIOJIS.
15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamarontuit MomeHT. MoMmeHT unepiuu. Teopema Il teitHepa.
17.0npeneneHre MOMEHTOB UHEPLIMM TETI.
18.YpaBHeHne TMHAMUKA BpaIaTEIHHOTO JIBHKCHUS TBEPJIOTO TEA.
19.Kunetnueckasi HEprusi BpaIleHHs Tela.
20.3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBECHs TBEpPAOTO Tea. Busl paBHOBECHS.
22."'apmoHHnUecKue KoJieOaTeIbHbIC TBUKEHUS.
23.CKOpOCTh U YCKOPEHHMSI TIPU TAPMOHUYECKHUX KOJICOaHUSX.
24 I1pyXMHHBIA MasTHUK.
25.Du3nvecKuil 1 MaTeMaTUYECKU MAaITHUKHU.
26.2Heprusi rapMOHUYECKUX KOJIeOaHUM.
27 .3aryxaromue KojeOaHus.
28.BrinyxieHHbIe KoebaHus. Pe3onanc.

©CoNoRWNE



onhkwbdrE

8.

9.

KossiokBuym Ne 2
Pasznen 2. MoJiekyasipHas GpU3MKAa 1 TEPMOAMHAMHMKA
OcHoBubie nonoxenust MKT.
Makpockonu4eckue napameTpsbl.
OcHoBHoe ypaBHeHne MKT.
VYpaBHenus cocrosaus. [lIonsTue naeanbHoro rasa. ['a30Bbie 3aKOHBL.
Cmech naeanpHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpolera MoJjeKyl. DPQPEeKTUBHBIA AUAMETP MO-
JEKYJI.
Pabora pacmupenus raza. ®usznueckuii CMbICIT YHUBEPCAIBHOM Ta30BOH I10-
CTOSIHHOM.
BuyTpennsist sneprus cucremsl. Terora u padoTa.
BHyTpeHHSss1 sHEpTUsS 0AHOATOMHOTO Ta3a. CTeneHu cBOOOIbI MOJIEKYII.

10. ITepBbIif 3aKOH TEPMOJUHAMHUKHU U €T0 MPUMEHEHHE K N30XOPHUIECKOMY TIPO-

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJIMHAMUKU K HM300apUYECKOMY U HU30-

TEPMUYECKOMY IMpolLeccy. AnuadaTHuecKuil mpouecc.

12.06parumbie u HeoOpaTUMBIE poriecchl. KpyroBoii mporiecc.
13.1{ukn Kapuo. TepMoaunHaMudeckas mkajga TeMIeparyp.
14.9utponus. Bropoit 3aKOH TepMOIMHAMUKH.

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

16.Da30BbIe nepexobl. M30TepMbl peasibHOTO rasa.
17.BHyTpeHHSIs1 SHEPTUS PEaTbHOTO rasa.

18.sBnenus nepenoca. Juddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHUE).

o1

6
7.
8.
9.

KoasiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akoH Kynona. [Ipunensr npumennmoctr 3akoHa Kiona. Eaununer usmepe-
HUS 3apsija.
Dnektpuueckue nossi. Hanpssk€HHOCTD 3JIEKTPUUYECKOro mnoJig. EnuHuib! us-
MepeHusl HanpsHKEHHOCTU. [IpuHIMNI cynepno3unuu.
[ToreHnman snekTpudeckoro moJiss. Pa3zHocTe moTteHimanoB. [lorenuuan pe-
3YJBTUPYIOLIETO 1OJIs. EMUHUIBI n3MEpeHuUsL.
CBs3b MMOTEHIIMAJIA C HATIPSHKEHHOCTHIO TTOJIS.
Nupykuus snektpudeckoro nois. [Iotok anekrtpuyeckon mHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tosie paBHOMEPHO 3apsSKEHHON O€3rpaHUYHOM TIOCKOCTH.
DJIEKTPUYECKOE T0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaemMoe paBHOMEPHO 3aPsHKEHHON cPepruiecKOr MOBEPXHOCTHIO.

10.ITone co3gaBaeMoe PaBHOMEPHO 3apSHKEHHOM HMIMHIPUYECKOW MOBEPXHO-

CTBIO.

11.9nekTpoémkocTh. EMKOCTB M10CKOr0 KOHACHCaTopa. EMKOCTh chepruieckoro

KOHJIEHCATOpa.



12.CoenrHeHne KOHIEHCATOPOB.
13.2Heprus 35eKTpudecKoro moss. [IIOTHOCTh SHEPTUH SITEKTPUUECKOTO OIS,

KosnoxkBuym Ne 4.
Pa3zneu 4. DiaekTpoanHamMuka
DNEeKTpUYECKU TOK, CUJIa TOKA U IJIOTHOCTh TOKA.
OJIC. 3akon Oma 11 MOJTHOM LICTIH.
3axonbl Kupxroda i pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI JIEKTPUYECKOTO TOKA B KIACCUYECKOW TEOPUHU IIIEKTPO-
IIPOBOJIHOCTH METAJIJIOB.
PaboTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.
OCHOBBI 30HHO! TEOPUH ITPOBOJUMOCTH TBEPABIX TEIL.
7. IonmynpoBonHuku. CoOCTBEHHasi M NPUMECHAsI IPOBOJUMOCTD MOJIYIPOBOJI-
HUKOB.
8. DnexTpoHHO-IBIPOUHBIN nepexo. [lomympoBoIHUKOBEIE TPUOOPHI.
9. TpaH3HUCTOPEHI.
10.OMuCCHOHHBIE SIBICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BbIN pa3psijl.
12.CaMOoCTOSTENbHBIN Ta30BbIM pa3psi U €ro THIIHI.

e

o

KosokBuym Ne S.
Pazgesn 5-6. DiuiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI W
BOJIHBI.
MarHuTHOE MOoJI€ U €ro XapaKTePUCTHUKHU.
JleiicTBrE MarHUTHOTO MOJig Ha TOK. Cuna Ammepa. 3akoH AMnepa.
Cuia Jlopenna.
MarnuTtHoe 1oJje ABUKYIIErocs 3apsaaa.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca s MAarHUTHOTO TOJIA.
SIBneHne >nmekTpoMarHuTHOW MHAYKIMHU. 3akoH Papanes — Makcseia.
NunyktuBHOCTh. CamouHayKIMs. B3auMHuast nHIyKuus.
. Tpancdopmarop. DHEprus MarHuTHOTO TMOJIS.
10 Jlna - u napamarseTuku. @eppoOMarHeTUKU U UX CBOMCTBA.
11. CBoGonnbIe KOeOaHus B KOIeOaTeTLbHOM KOHTYPE.
12.BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.
13.11enu mepeMeHHOTO TOKa.
14.9nexkTpoMarHuTHbIE BOJIHBI. Y paBHEeHU MakcBesia.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KossiokBuym Ne 6.
Pa3nen 7. I'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHBIE TIPEJICTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHKH.
BriBOJ 3aKOHA MpeIOMIIEHHUS CBETA.
Tonkwue nmun3bl. [locTpoeHne n300pakeHs MPEAMETOB C IIOMOIIBIO JIMH3.
OcHoBHBIE (POTOMETPUUECKHE BEIIMUUHBI.

oW E



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHius
CBETA.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHEepEHIINH.

10. Audpakuus ceera. [Ipuniun [tolirenca-dpenernsi.

11.0060cHOBaHME TPSIMOJIMHEHHOCTH PACIIPOCTPAHEHUS CBETa. 30HBI DpeHets.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBINM U MOJISIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl mosy4eHus MOJISIPU30BAHHOTO CBETA.

KossokBuym Ne 7

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

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

©CoNoRWNE

KossokBuym Ne 8

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

Dneprus cBsi3u. JledekT macchl sapa.

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

BpemeHHbIe XapakTEpUCTUKU PAIMOAKTUBHOTO pacnajia.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

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

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tunbl B3aUMOJEHCTBUS AJIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AIIEMEHTAPHBIX YaCcTHUIlaX.

LCoNOOTR~WODE



KpuTtepun o1ieHKH 0TBeTa CTYJAE€HTA 0YHO-32049HOH ()OPMBI 00yUeHH s
Ha Bompoc ko/uiokBuyma Ne 1, 2, 3 B 1 cemectpe
MaxkcuMaIbpHOE KOJIMYECTBO OanaoB 3a mpu KonokBuyma B 1 cemectpe 10,
T.€. 32 KX/l KOJJIOKBUYM MaKCHMaJbHOE KOJUYECTBO OaioB coctaBisieT 3,34
oaJnia.
MuHuMaJIbHOE KOJHYECTBO OaIOB 3a mpu KoanokBuyma B 1 cemectpe 6,
T.C. 32 KQXJIbIH KOJUIOKBHYM MHHHAMAJIbHOE KOJMYSCTBO OA/UIOB COCTABIISICT 2 OaJi-
Ja.

Pacnipenenenrie 0amyioB Ha KaKIOM KOJUIOKBUYME MO OYHOH M OYHO-
3a04HOM (popMe 00yueHus B 1 cemecTpe MPOUCXOIUT COTIACHO CIETYIOIINM KpUTe-
pUsIM:

Kpumepuu oyenxku | 0,58<R<0,67 | 049<R<0,58 |(04<R<049 | R<04

omeema Ha KOuioKeu- | OMauuno xopouio V00811ema80- Heyooe8e-
yme 6 1 cemecmpe pumenbHo meopu-
MeNbHO

YpoBeHb yCBOCHHUSI Ma-
Tepuana, IpPeayCcMOT-
PEHHOIO IPOrpaMMOn
VYpoBeHb 3HaKOMCTBA C
OCHOBHOM  JIUTEpaTy-
pOH,  HpPEenryCMOTpPEH-
HOM IIPOrpaMMou
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKpbITUA
IPUYUHHO-
CIIEICTBEHHLIX CBA3EH
OTBeTsl Ha BOIPOCHIL:
IIOJIHOTA, APTyMEHTH-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHI Ha
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUS
COJIepKaHus BOIIPOCa
Oo0mii uHTepBaj | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
pelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHUYM

B 1 cemecTpe

Kpurepuu oieHKH oTBeTa CTYACHTA 0YHO-32049HOI (pOpPMBI 00yUeHUA
Ha Bomnpoc koiokBuyma Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MaxkcruManbHOE KOJAMYECTBO 0ajyioB 3a mamb KOJIIIOKBUYMOB BO 2 CEMeECTpe
15, T.e. 32 KaXAbIH KOJUIOKBUYM MaKCUMaJIbHOE KOJMYECTBO 0amioB coctasiseT 3,0
Oaa.




MuUHHUMAaJIEHOE KOJMYECTBO OAJIJIOB 34 MAMb KOJUIOKBUYMOB BO 2 CEMECTpE
10, T.e. 3a KaXabI KOJJIOKBUYM MHHHMAJIBHOE KOJMYECTBO OANIOB COCTaBIsET 2
oaJa.

Pacmipenenenne 6amioB Ha KaXAOM KOJIJIOKBUYME IO OYHOW M OYHO-
3a04HOM (popme 00ydeHHs BO 2 ceMecTpe MPOUCXOAUT COTJIACHO CIECAYIOUINM KpH-
TEPUSIM:

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

omeema Ha KOJA0KEuU~- | OMIUYHO xopouio y0081emeo- Heyoosle-
yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

VYpoBeHb yCBOEHUS Ma-
Tepuaga, IMpPEeayCcMOT-
PEHHOI0 IPOrPaMMOii
VYpoBeHb 3HaKOMCTBA C
OCHOBHOHM  JIUTEpaTy-
poH,  IpeayCMOTpPEH-
HOM MPOTrpaMmoit
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKpbITUSA
IIPUYUHHO-
CJIEICTBEHHBIX CBS3€H
OTBeTsl Ha BOIPOCHIL:
MOJIHOTA, ApPTyMEHTHU-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[I0JIb30BAaTh OTBETHI Ha
BONpOCHl 111 Oosiee
IIOJIHOTO  PacKpbITUS
coJIep’KaHus Bonpoca
Oommit uHTepBaa | 2,65<R<3,0 2,3<R<2,65 20<R<23 |R<2
PelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHYM

BO 2 cemecTpe




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHATBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolime mporecchl B

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

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

KommiexkT 3agaHuii 111 BbINOJHEHUs pacdeTHOM padoThl Ne 1
10 0YHO-32049HOI (popMe 00yUeHUs
o pucumiinae Pu3uka

Paznen 1 Pusnyeckrue OCHOBBI MEXaHUKH

3agaya 1. JIBe mpsiMble TOpOTH mepecekaroTcs noxa yriaoM o. [Io Hum k me-
PEKPECTKY MPHUOTHNKAIOTCS JIBA ABTOMOOWIIS: TPY30BUK CO CKOPOCTHIO V1 M JIETKOBOU
aBTOMOOMJIb CO CKOPOCTHIO V2. C maTpynbHOTO BEPTOJIETA 3aMETHIIH, YTO B HEKOTO-
pBIii MOMEHT BPEMEHHU T'PY30BHK HAXOAWJICS Ha paccTOSHWH L, a JeTKoBOM aBTO-
MoOmIIb Ha paccTossHuM Ly ot epekpectka. TpeOyeTcsi OTBETUTH Ha BOPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MAIlUH?

0) KakoBo MUHMMAaIBHOE PAacCTOSIHUE, HA KOTOPOE COJIMIKAIOTCSI MAIITUHBI, U
KOTJa 3TO COJIMKEHUE MPOr30MIeT?

B) KaKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JBUKYIICHUCS BMECTE
C BEPTOJIETOM, €CITH BEPTOJIET JICTUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ V2, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Py30BOMY
114 30 54 90 600 1200 288 rPY30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
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 Py30BOMY
1.1.9 30 54 72 500 1000 216 rPY30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Tpy30BOMY
1.1.12 30 36 54 600 1200 288 Tpy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IrPy30BOMY




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 IpPy30BOMY
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 Trpy30BOMY
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 rpPy30BOMY
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

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

a) YCKOpeHHeE IIeHTpa I11apa;

0) 3HaueHue kodPduIlMEeHTa TPEHUS W, IPH KOTOPOM CKOJIbKEHHUS HE OY-
ACT,

B) KHHETHUYECKYIO DHEPTHIO I1apa yepe3 BpeMs 1 mociie Havasa JBHKCHHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

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

3anaua 3. 3aKOH IBMKCHUS IPy3UKa, IPUKPEILICHHOTO K MPYXHHE, B OTCYT-
cTBHUH 3aTyxaHus uMmeeT Bug X (1) = Xo Sin (Wt + @),

['ne Xo - ammMTyna Koyebanus, W — IUKJINYECKass 4acToTa, (o — HadalbHasl
daza.

OmnpenenuTh HavYaIbHYIO0 KOOPIWHATY, HAadyajdbHBIC U MaKCHMaJbHbIC 3HAUE-
HHUSI CKOPOCTH U YCKOPEHUs rpy3uka. [locTpouTts rpaduku 3aBUCHMOCTH KOOPAMHA-
ThI, CKOPOCTH M YCKOPCHHS OT BPEMEHHU.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c ©o
3aa9n
1.3.1 0,05 6,28 w/2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 w/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 n/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 w/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 w/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




KommuiekT 3aannii 1J1s1 BHITIOJIHEHUSI PACYETHON padoThl Ne 2
110 0YHO-32049HOI hopMe 00ydeHHs
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-
quJI0Ch B N pa3? CpaBHUTH € pe3yIbTaTaMM JUIsl UCAIBHOTO Ta3a.

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, 1 v, MOJIb n
3a71a4u
2.1.1 BOZIOPO/T 200 300 3
2.1.2 rejanu 100 100 2
2.1.3 aprox 150 200 25
214 asor 250 250 15
215 KHCJIOPO/T 300 150 1,8
2.1.6 OKHCBH yIiiepoja 350 350 3,5
2.1.7 JIBYOKHCH YTIepoaa 120 300 5
2.1.8 BOJISTHOM T1ap 180 100 45
2.1.9 MeETaH 210 200 4
2.1.10 9TaH 220 250 2,6
2.1.11 pona” 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 aleTHIIEH 280 300 3,4
2.1.14 JIBYOKHUCH CEPBI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reinnmn 150 250 3
2.1.17 aprox 250 150 2
2.1.18 azoTr 300 350 2,5
2.1.19 KHCJIOPOJ 350 300 15
2.1.20 OKHCh yTiIepoja 120 100 1,8
2.1.21 JIBYOKHUCH yTJiepoJia 180 200 3,5
2.1.22 BOJSTHOM map 210 250 5
2.1.23 MeETaH 220 150 45
2.1.24 JTaH 160 350 4
2.1.25 TIPOTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTHUIIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEPHI 100 250 3,4
2.1.29 BOJIOPOJ, 150 150 2,7
2.1.30 e 250 350 3,1

3amada 2. B cocyne nox nopuHeM HaxoguTcs ras Maccoi m. Kakoe xonu-
YeCTBO TEIJIOTHI HAJI0 3aTPaTUTh, YTOOBI HarpeTh raz Ha AT? Ha ckoabpko nmpu aTom
noJHUMeETCs mopiieHs? Macca nopiiHs M, miomaas ero NonepeyHoro ceueHus S.
JlaBiieHre Haj MOpLIHEM P.




Tabauma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Homep Ta3 m, r AT, K M, Kr S, cMm? p, kI1a
3a71a4u
2.2.1 a3or 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 reiaui 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.25 asor 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCh yTriepoza 2 15 1 20 100
2.2.8 JIBYOKHCH yTJIepoJia 5 20 0,5 25 80
2.2.9 BOJISTHOM T1ap 2,5 25 15 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 e 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 asor 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 15 20 120
2.2.16 OKHCBH YIiiepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCH YTIEpoaa 2 15 2,5 10 90
2.2.18 BOJISTHOM map 5 20 3 15 130
2.2.19 MeTaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 35 5 0,5 25 80
2.2.21 rejvi 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 KHCJIOPOJT 3 25 3 25 130
2.2.25 OKHCBH YyIiIepoja 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoja 1,5 10 0,5 15 80
2.2.27 BOJSTHOM map 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOpPOJL 2,5 25 2,5 10 90
2.2.30 reaui 3,5 5 3 15 130

KommuiekT 3aganuii 1isl BBINOJHEHUS pacyeTHOU padoThl Ne 3
110 0YHO-32049HOI (popMe 00yUeHUsA
no gucuuiinie Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaya 1. Ha puc.l nmoka3zaHsl TOUKH, PACIIOJIOKEHHBIE B y3JIaX PELIETKU C
sueiikor B (hopme kBagpara co ctopoHoit @ = 0,1 M. B HEKOTOpBIX y37aX pPEHIeTKH
pacnosoXkeHbl ToueuHble 3apaabl Q1, .... Qg, BEIUYMHBI KOTOPBIX C Pa3MEPHOCTHIO
K (1 uKn = 10 ®° Kn) ykasansl B Tabnuue 1. B ocTanbHBIX y3/1ax 3apsabl OTCYT-
CTBYIOT. Onpenennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOM B mocienHeM ctonlue Tabmuubl. Chenaite cXeMaTHUYECKH PUCYHOK
JIMHAW HANPSDKEHHOCTH JIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsiOB.




19 6 102 1
20 7 8 9 10
21 22 23 24 25
Puc.1
Ta6aunma 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Beim4unnbl 3apsaoB Homep
1 2 3 4 5 6 7 8 9
3.11
1 1 2 7
3.1.2
2 1 1
313
2 1 1
314
3 1 1 1
3.15
1 1 2 1
3.1.6
1 1 2
3.1.7
1 2 1 2
3.1.8
3 1 1 1
3.1.9
1 1
3.1.10
1 2 1 2
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 1
3.1.16
1 1 1 1
3.1.17
1 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 2
3.1.22
2 1 1
3.1.23
2 1 1
3.1.24
1 1 2
3.1.25




3 1 1 1
3.1.26
1 2 1 3
3.1.27
2 1 1
3.1.28
1 3 1
3.1.29
1 2 3
3.1.30
1 2 1 2

3agaya 2. PaBHOMepHO 3apspkeHHas cdepa paguyca Ri okpykeHa cioem
JTURIIEKTPUKA, BHEIIHUN paguyc Kotoporo R; . 3apsan cdepsl paBeH Q, AusiaexTpu-
yeckasi MPOHUIAEMOCTh MaTepuaina cios €. HapucoBaTe Tpaduk 3aBUCUMOCTH
HAIpPsSHKEHHOCTH M MOTEHIHMANIa 3JEKTPUYECKOTO MOJsl OT PAacCTOSHUSA 10 LEHTpa
cdepbl U BBIYUCIUTH MOBEPXHOCTHYIO IIIOTHOCTD 3apsia AUDJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3apaun R1, cm R2, em 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




KomiuiekT 3aannii 1J1s1 BHITIOJIHEHUS PACYeTHO padoThl Ne 4
110 0YHO-32049HOH (popMe 00ydeHHs
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Pa3znes 4. DiieKTpoIMHAMUKA

3amgaya 1. Ot UCTOYHUKA, PA3HOCTh MOTEHIIMATIOB Ha KiieMMax KoTtoporo Uy,
TpebyeTcss mepenaTh MOIIHOCTH P Ha paccrosaue L. Jlomyctumas «moteps»
HanpsDKEHUs B MpoBoAax N. PaccuuraiiTe MUHMMaIbHOE CEUYEHUE S MEIHOTO IMPO-
BOJIa, IIPUTOJTHOM JJIS1 STOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 —4.1.30)

Homep Uo, kB P, MBT L, km n, %
3a1a4u
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
4.1.11 100 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 1,5
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 7 3
4,1.22 200 10 4 1,5
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 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agauya 2. C xakuM K03 PUIIMEHTOM TOJIE3HOTO JEHCTBUSI pabOTaeT CBUH-
HOBbIM akkyMyssTop, 9C kotoporo U, eciii BO BHEIIHEN LENH CONPOTUBICHUEM
Ruzer Tok | ? Kakyro MakcuManbHYyIO MOJIE3HYIO MOIIIHOCTh MOXET J1aTh aKKyMYJIsl-
Top BO BHewmHel nenu? Kak npu atrom nzmenures ero KI1/1?



Ta6auma 4.2 (k 3agauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aja4yu
421 2,15 0,25 5)
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
424 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 5,5
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 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4,212 1,85 0,2 54
4.2.13 2,30 0,18 5,7
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
4221 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

KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHMSI PACYETHOM PadoThI Ne 5
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Pasae 5. DieKTpoMarHeTu3M

3agaua 1. Yactuia maccsl M ¢ 3apsiioM ( BIETAET B INIOCKUN KOHJEHCATOP
JUTMHBL L TIOJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yrioMm f . Haiitu
MEPBOHAYAJIbHYI0O KUHETHUYECKYI0 3Hepruro 4actuubl Wop, eciin HanmpsiKE€HHOCTb

QJICKTPUYICCKOT'O ITOJISI BHYTPHU KOHACHCATOpPA E.
Ta6auma 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3aJa4u
51.1 1 1 5 n/3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 n/3 /6 10
514 0,5 -1 3 n/3 /4 3




515 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 T /4 /6 1
51.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 T /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 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
51.21 5 -3 5 w/3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DIEKTPOH IBUXKETCA B OAHOPOJHOM MATHUTHOM IIOJIE C MHIYK-
uen B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOM 0, COCTABIISIET C HANPABICHUEM BEK-
TOpa MHIYKIMM MAarHATHOTO TOJISL yrod a. OnpenenuTs paauyc W Iar BUHTOBOU
JIMHUY, TI0 KOTOPOM OYJET ABUTATHCS 3JIEKTPOH.

Tadauua 5.2 (x 3axavam 5.2.1 — 5.2.30)

Homep B, Ta v, MMm/c a,®
3aaa4u
521 0,01 2 /3
5.2.2 0,03 10 /4
5.2.3 0,02 1 /6
5.2.4 0,05 5 /3
5.25 0,04 9 /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 /3
5.2.8 0,02 7 /4
5.2.9 0,05 6 /3
5.2.10 0,04 8 /6
5.2.11 0,01 2 /4
5.2.12 0,03 10 /3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 7 /6




5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 / n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 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 pacuetrnnix pador Ne 1,2, 3 B 1 cemecTpe 1o 04HO-
3a04HOH (popme 00yUeHUsI

MaxkcrnManabHOE KOJWYEecTBO 0ajyioB 3a TPH pacueTHbIe paboThl B 1 cemecTpe
15 0a/1J10B:

5 0aJuIoB 3a MEpPBYIO PACUETHYIO padoTy,

5 0aJuIoB 3a BTOPYIO pacyeTHYIO padboTy,

5 0aJuIoB 3a TPETHIO PACUETHYIO padoTy,

MuHUMalIbHOE KOJMYECTBO 0aJIOB 3a TPU pacueTHbIE paboThl B 1 cemecTpe
9 6aJ10B.

[Tpu onenke pacueTHO-TpadUuecKuX padoT 1eIeco00pa3HO PYKOBOICTBOBATh-
Csl CIICTYIOIIMMHU KPUTEPUSIMH OIEHKU 3HAHUH MO (PU3HUKE, YIUTHIBAS TOMYIEHHBIC
CTYJI€HTaMU OIIMOKHN W HEJIOUETHI.

TI'pyovimu SBRSIOTCS OMIMOKU, CBUAECTEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII
OCHOBHBIE ()M3UYECKUE TCOPUU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPH pelie-
HUW 3a]lad Pa3IMYHBIX TUIIOB; HE 3HaeT (opmys, rpaduKoB, CXeM WU HE yMeeT
MPUMEHSATh UX K PEIICHHSIM 3a7a4; HEe 3HACT eAUHUI] (PU3HUSCKUX BETUYHH WU HE
YMEET TOJB30BaThCs MMU; K TPYOBIM OIMMOKAM OTHOCATCS TaK)Ke HEMPaBUILHO
chOpMyIUPOBaHHBIC BOTIPOCHI 33/1aud WJIM HEBEPHBbIC OOBSICHEHHS XO0J/ia €€ pele-
HUS, HE3HAHWE TIPUEMOB PEIICHMS 3a/1a4, a TAaK)Ke OIMMOKH, CBUIACTEIBCTBYIOIIHNE O
HEIPaBUILHOM ITOHUMAHWHU YCIIOBHUS 3aJIa4d WM MCTOJKOBaHMS perieHus. Kakmas
rpy0as omuoKa orieHuBaeTcs Muryc 1 6aun.

Hezpyovimu owubdKkamu SBISIOTCS HETOYHOCTHh 4YepTeka, rpaduka, CXEembl;
MPOITYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYCCKUX BEIUYHH,
BBIOOp HEpAIMOHAIBLHOTO XoJa pemenus. Kaxmas Herpy0asi ommOKa OIeHuBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCATCS: HEpAIIMOHAJILHBIC 3aITUCHU MPU BBIYUCICHUAX, HEPa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIEHUH 3a/1a4; OTICTbHBIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OT/CIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HeOpe)KHOE BBITIOJIHEHUE 3alucei, yepTexeil, cxeM, rpagukoB. Kaxmapiii
Heso4eT oneHuBaercs munyc 0,25 6anna



WuTepBan 0aiioB pedTHHTa CTYACHTA 33 KaKAVIO PACYEeTHYIO padoTy co-
CTaBJISCT:

4,0 <R <5,0 6ana ecnu CTYIEHT BBITIOJHUAI PabOTy MOTHOCTHIO 0€3 OMHOO0K
Y HEJIOUETOB WJIM MPU BBIMOJIHEHUH PaOOTHI MOJHOCTHIO 0€3 OIMOOK U HEIOUETOB,
HO TIPU HAJTMYUU He O0Jiee OIHOM He aKKypaTHOM 3alKCH.

3,0 < R < 4,0 6anaa craButcs 3a paboTy, BBIIOTHEHHYIO TOJHOCTHIO, HO TIpU
HAJIMYUH B HEW He Oojiee 0HOM HerpyOoil OmMMOKK U OJJHOTO HEeJIo4eTa Wiu He 00-
Jee IBYX-TPeX HEIOYETOB.

2,5 < R < 3,0 6anna craBuUTCS B TOM ClIydae, €CIH CTYJACHT MPaBUIBHO BbI-
MIOJTHUIT HE MeHee 2/3 Bcel paOoThl WIIM IOMYCTHII: HE 00Jiee OJJHOM Ipy0oil OlMOKU
U JIBYX HEJ04YETOB, WKW HE Oojiee OJHOU rpyOol W OAHOM HerpyOoil omuOKu, UM
He 0oJiee NBYX-TpeX HErpyObIX OIIMOOK, WIIM OAHY HEerpyOyro OIIMOKY U TPH HEMO-
yera.

R<2,5 6ajua cTaBuTCs, KOTa YUCJIO OMHMOOK M HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WJIM €CJIU MPABWIBHO BHI-
MOJIHEHO MeHee 2/3 Bceil paOdoThI.

Kpurepuu ouenku pacuerHoit padorsi Ne 4, 5 Bo 2 cemecTpe 10 04HO-
3204HO# opMe 00yUeHUs

MaxkcumMaabHOE KOJIMYSCTBO 0aJIOB 3a JIBE pacUYETHBIE pa0OTHI BO 2 CEMECTPE
8 0aJ1710B:

4 Gana 3a IEPBYIO paCYETHYIO padoTy,

4 Gana 3a BTOPYIO PaCUeTHYIO padoTy.

MuHHMaJIbHOE KOJIMYECTBO OaJIOB 3a JIBE pacuyeTHBIEC pabOThI BO 2 CEMECTPE
4 0aJia.

[Ipu onienke pacueTHO-rpaUUECKUX padoT 11eJ1eCO00pPa3HO PYKOBOICTBOBATh-
Csl CIIEAYIOIIMMHU KPUTEPUSAMH OLEHKU 3HAHWM MO (PU3MKE, YUUTHIBAs JOMYIICHHBIE
CTYJE€HTaMHU OIIMOKH U HEJIOUETHI.

I'pyovimu SBASIOTCS OLIMOKH, CBUAETENBCTBYIONINE, YTO CTYAEHT: HE YCBOMWII
OCHOBHbIE (PM3UUECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh X MpPH pelie-
HUUW 33Jla4 Pa3JIMYHBIX TUIOB; HE 3HaeT (Gopmys, rpaduKOB, CXEM WJIA HE yMEeT
MPUMEHSTh UX K PEIICHHSIM 3a7a4; HE 3HACT €AUHUI] (PU3NUECKUX BETUYNH WU HE
yYMEET TMOJb30BaThCsl MMHU; K TPYOBIM OIIMOKAM OTHOCATCS TaKKe HEMPaBUILHO
c(opMyIMpPOBaHHbIE BONPOCHI 33J]aul WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHUE MPUEMOB PEIICHUs 3aja4, a TaKXKe OINOKHU, CBUJIETEIbCTBYIOLINE O
HEMPaBUJILHOM MMOHUMAHWHU YCIIOBUS 3aJla4ll WM UCTOJKOBaHUS perieHus. Kaxnas
rpy0as ommbOka orieHuBaercs muryc 0,7 oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUL (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIMOHAIBHOTO X0/a pemreHus. Kaxaas HerpyOas ommOka OlleHUBAETCS
munyc 0,5 banna.

K neoouemam otHOCATCS: HEpAIMOHAJIbHBIE 3AMMCU MPU BBIYUCICHUAX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYUCIIEHUH, MPeoOpa3oBaHUil U pellIeHUH 3a/1a4; OTAETbHbIE
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/EIbHbIEC OMIMOKH BBIYUCIUTEIHLHOTO Xa-



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3alKCceld, yepTexel, cxeM, rpaduxos. Kaxmprii
HeJloueT oneHuBaercs munyc 0,25 bania

WuTepBan 0aiioB pedTHHTa CTYACHTA 33 KaKAVIO PacYeTHYIO padoTy co-
CTaBJISCT:

3,3 <R <4,0 6ansa ecnu CTYEHT BBITIOJHUAI PabOTy MOTHOCTHIO 0€3 OMHUOO0K
Y HEJIOUETOB WJIM MPU BBIMOJIHEHUH PaOOTHI MOJHOCTHIO 0€3 OIMOOK U HEIOUETOB,
HO MPY HAJIUMYUU He OoJiee OIHOM HE aKKypaTHOM 3amucH.

2,6 < R < 3,3 6ays1a ctaBUTCS 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPH
HaJIM4YMU B HEHl He Oosiee 0JHON HerpyOoi OMMOKU U OJTHOTO Helo4eTa Uik He 0o-
Jiee IBYX-TPeX HEJI0YETOB.

1,9 < R < 2,6 0a/u1a cTaBUTCS B TOM Clly4yae, €CIU CTYACHT HNPaBWIbHO BBbI-
MIOJTHUIT HE MeHee 1/2 Bcelt paboThl WIIM IOMYCTHII: He 0oJiee OJHOM Ipy0oil OIIMOKH
U JBYX HEJ0YETOB, WIK HE 0oyiee OJHOM rpy0oil U O HOM HEerpyOoil OMMOKU, WK
He OoJsiee ABYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpyOyro OIIMOKY U TpU HEJNO-
geTa.

R<1,9 6aqua cTaBuTCs, KOTJa YUCIO OMHMOOK M HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WM €CJIU TMPABIIBHO BBI-
MOJIHEHO MeHee 1/2 Bcell paboThI.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIET0 00Opa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem Mexanuueckuu
Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolme mporecchl B

XHUMHUYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOT U
(K00 u HaumeHosaHue)

[Tpoduns/mporpamma: MalivHbl U annapaThl XMMUYECKUX MPOU3BOJICTB
CamocrosiTeIbHAsA padoTa CTy/IeHTOB
1o UCUUIUTNHE DU3nKa

Hepeqenb TEM O KOHCIICKTOB
Pa3zgea 1. Pusnueckne 0OCHOBBI MEXAHUKH
1. Peﬂﬂmueucmcxaﬂ MeXaAHUKAa

Pa3nen 2. MonekynspHas ¢u3uka u TepMOJAMHAMUKA.
2. Aenenus nepenoca: oughghysus, menionpogooHoCmb, 6A3KOCMb.

Paznea 3. DinexrpocraTuka
3. Ceenemosnekmpuxu.

Paznea 4. DnexTpoarnHaMUKa
[To nanHOMY pa3yeny KOHCIEKT He MPeyCMOTPEH.

Pasnen 5. DnekTpoMarHeTusm
4. Maenummuvie nonsi conenouda u mopouod.

Pa3gea 6. DiekTpoOMarHuTHEIE KOJIEOAHUS Y BOJHEI
5. Pe3onanc nanpsoicenuil. Pe3onanc moxos.

Pasnen 7. 'eomeTpuueckas ¥ BOJIHOBAsI ONITHUKA
6. Illonsmue o eonoepaghuu.

Pasznea 8. KBaHTOBO-ONITHUECKHE SIBICHUS.

7. Onmuyeckue K8anmosvle cenepamopeal.

Paspnen 9. ®usuka siipa u 3JIEeMEHTAPHBIX YACTHIL.
8. Ilepcnexmusvi pazeumus s0epnoii snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaKyui.

KOHCHEKTBI BBIMOJHAKOTCA NMUCBMEHHO B CHELUUAIBHBIX TETPAAAX Uil CaMoO-
CTOSITEJIbHOM paOOThI CTY/ICHTOB.



Kpurtepun onennBanus koucnekros CPC
1 cemecmp
OUHO-3a04Has hopma
MakcumanbHOE KOJIMYECTBO OaJIOB 32 KOHCHEKTHI MO mpem paszznesnaM Ne
1.2.3 B 1 cemecTpe MO0 0YHO-3a04HOU (hopMe 0OVUYeHH 5 0aJJI0B, T.€. 32 KaXKI0€
MIOJIHOE PACKPBITHE TEMbl MAaKCUMaJIbHOE KOJIMYECTBO OaioB coctaBiseT 1,67 Gain-
na.

MuHHMAJILHOE KOJHMYECTBO OaIOB 3a KOHCIIEKTHI IO mMpem pasaciam
Nel.2.3 B 1 ceMecTpe o 04HO-3a049HON hopMe oOyueHus 3 0aJu1a, T.€. 3a KaXKIbIi
KOHCIIEKT MUHUMAaJILHOE KOJIN4ecTBO 0aioB cocraBisieT 1,0 Oan.

JI1s1 Toro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIUMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpPENUCHIBAHMM KOHCIIEKTa B UTOTOBBIN peil-
THUHT UJET CPEIHUIN OasuT M0 BCEM MOMBITKAM.

Kpurtepuu onenuBanus koucnekros CPC
2 cemecmp
O0UHO-3A0YHAas hopma
MakcuMaabHOE KOJIMYESCTBO 0alIoB 32 KOHCHEKTHI O mamu pa3jaenaM Ne 5,
6,7,8.9 Bo 2 ceMecTpe IO OYHO-3a04HOU (hopMe 00yueHnsa 8 0aJ1710B, T.€. 3a KaX-
JI0€ TOJIHOE PACKPBITHE TeMbl MaKCHMaJIbHOE KOJWYECTBO OayioB cocTasiisier 1,6
oaJnia.

MuHHMAaJIbHOE KOJIMYSCTBO 0ajII0B 3a KOHCIIEKTHI 10 mamu pa3jaeiam Ne 5,
6.7,.8.9 Bo 2 ceMecTpe IO OYHO-3a04HON popMe o0yueHus 5 6aJLJI0B, T.€. 3a KaX-
NIBIH KOHCIEKT MHHUMAJILHOE KOJIMYECTBO 0ayu10B cocTasisieT 1,0 Oasmt.

JI1st TOro 4T0OBI KOHCIIEKT CUHMTAJICS CIAaHHBIM, HEOOXOIUMO HalmMcaTh €ro Ha
1,0 6annoB u Beie. [Ipyu MOBTOpHOM NEpEeNUCHIBAHUHN KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.




MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpassenne noxrorosku: 18.03.02 DHepro- u pecypcocbeperaroiine mporecchl B XMMHUYECKON TEXHOIOTHH, HEQTEXUMHUU U OHO-
TEXHOJIOTHU
ITpoduias: MalllMHBI U anmnapatbl XUMHUYECKUX TPOU3BOJICTB
Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa
10.03.2022 r.
JK3aMeHANMOHHBIN OmaeT Ne 1

1. Hpocmpancmeo. Bpems. Heuoicenue.

2. Bazxocmo (sHympennee mpenue)
3. Duexmpuueckuii mox. Cuna u nIOMHOCHb MOKA
4. Buibepume 0dun sapuanm omeema

Ha pucynke nzobpaxken nukn Kapao B koopaunarax (T,S), rme S-sHTpomus.
AnuabaTHoe paciIupeHre IPOUCXOANT Ha HTaIle ...

BAPUAHTBI OTBETOB:
H4-1;, 2)3-4; 3)2-3; 4)1-2.

CocTaBuTEb: ( L e E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns: MaIvHEL ¥ anmmapaThl XUMAYECKHAX TTPOU3BOJICTB

Cemectp 1
YTBEPXJAIO
3aB.ukiaoM OMJ] %’” " T.I . Makycesa
10.03.2022 r.
JK3aMeHaMOHHBIN OuaeT Ne 2
1. Ckopocmb u ycxkopenue. Ipocmetiwue 6udbl Q6UdICEHUL MAMEPUATLHOU MOYKU.
2. Tenaonpogodnocniv.
3. Iomox eexmopa nanpacennocmu. Teopema Iaycca Ons anekmpocmamuuecko2o nois
4. Buibepume 0dun eapuanm omeema
P F o
Ha (P,V)-nuarpamme n3o0paxxeH mukiandecknii nporecc. Ha ydactkax AB-BC temnepary-
a L . pa...
PHEE S BAPUAHTBI OTBETOB:
2r 1) na AB — noBsIaercs, Ha BC - nmonwmkaercs;
1 2) MOHMKACTCS;
DI +v— 1 C 3) va AB — nonmwxkaercs, na BC - noBslmaercs;
4) MOBBIIIIACTCS.

CocraBuTesb: s e E.B. SIkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduss: MaluHBI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 r.
JK3aMeHAMOHHBIN OmaeT Ne 3
1. Venosas ckopocme. Yenosoe yckopenue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovsi—Jlenya.

4, Buibepume odun eapuanm omeema
Ha pucyHkax H300paKeHbI 3aBHCUMOCTH OT BPEMEHH KOOPJMHATHI U YCKOPEHHUSI MAaTEPHAIbHOM TOUKH, KOJICOIIOMIEHCS M0 TapMo-
HUYECKOMY 3aKOHY.

Iukmuyeckass wacrora KosieGaHUiA-
TOYKH pPaBHa

BAPUAHTHBI OTBETOB:
12ct 2)1c?
3)4ct; 4)3ct
CocTaBUTe/b: ( ; Ao - 7 E.B. SIkosnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00Opa30BaHMs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKOH TeXHOIOIHH, HeTEXHUMHU U OHOTEXHOJIOTUH
Ipodus: MalMHEI U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHalMOHHbIH Ouitet Ne 4
1. 3axouwsi Hoiomona.
2. Buympennss suepaus peaibnozo 2a3a.
3.  Dnexmpocmamuyeckoe none u e2o nanpsagicennocms. Cuioble IUHUU.
=
4. Bwibepume 0oun sapuanm omeema. MatepuanbHasi Touka M IBHKETCS 10 OKPYKHOCTH co ckopoctbio © . Ha

—

puc. 1 moka3an Fpa(i)I/IK 3aBUCHUMOCTHU NPOCKIHHU CKOpOCTI/IVT OT BpEMCHU ( L C,Z[I/IHI/I‘{HBII\/'I BEKTODP IMOJIOKU-
%

TeIbHOTO HampaBieHus, V; — IpoeKwus ¥ Ha 5To HampasleHue). [Ipi 5TOM U1 HOPMAIBHOTO An M TAHTCHIIH-
AIIBHOTO A7YCKOPEHHS BBITIOIHAIOTCS YCIIOBHS. . .
BAPUAHTBI OTBETOB:
1) an— yMeHbIIaeTCs, a; — MOCTOSHHO;
2) an— yMEHBIIAETCS, a; - YMEHBINAETCS,
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;
4) ap— MOCTOSHHO, a; — YMEHBIIAETCS



CocraBuTensb: ( . oo E.B. flkoBnesa
MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(henepaabHOTO TOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuil
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
ITpodmns: Mal¥Hbl ¥ aNnaparhl XUMUYECKUX TPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] %’” " T.I.Makycesa
10.03.2022 r.
JK3aMeHAIMOHHBIN GuiteT Ne 5

1. 3axowuwi coxpanenus umnyvca.

2. Daszosvie nepexodsi. Hzomepmul peaivHo2o 2asa.

3.  Pazsemenennvie yenu. Ipasunra Kupxeoga.

4. Buibepume 00un sapuanm omeema

i P =
CpenHss KMHETHYECKas HHEpPrus MOJEKYJIbl HJEaJbHOrO rasa NpH Temmeparype I paBHa S:EKT‘ 3npece | =

Nn + Ngp + 2Nk , tae Nn yNep U Nk— unciio creneHell cB0OOABI MOCTYIATEIBHOIO, BPALATEIbHOIO U KOJI€0aTeIbHOIO
JIBIDKCHU I MOJIEKYJIbL. [l aTOMapHOTO BOIOPO/Ia YUCIIO | PaBHO. ..

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

CocraBuTesb: 7 7 E.B. Slkosnesa

MuHHCTEepCTBO HayKH M BEICIIET0 oOpa3oBanus Poccuiickoit deneparun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpodus: MalMHb] U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1

YTBEPXJAIO

3as.muknom OM/I % " T.I.Makycesa
10.03.2022 r.

JK3aMeHaIMOHHBIN OnaeT Ne 6
1. Pa6oma u mowmocme.

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

3. 3axon Kynona. EQunuybl uzmepenus 3apada

4. Buibepume 00un eapuanm omsema
Jluck HauMHAeT BPamIAThCS IOJ] ICHCTBHEM MOMEHTA CHJI, TpauK BPEMCHHOW 3aBHCH-
MOCTH KOTOPOTO MPECTABICH Ha PUCYHKE. YKaXHTe TpauK, MPABHIBHO OTPAXKAFOIIUI
3aBHCUMOCTbH YTIIOBOHW CKOPOCTH JTUCKA OT BPEMCHH:

BAPUAHTBI OTBETOB:

@

AL B

CocTaBUTENb: ( A 7’ E.B. SIkoBnesa



MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOroO rocyIapCTBEHHOTO OIOHKETHOTO 00pa30BaTelIbHOTO YUPEKICHHS BBICLIEr0 00pa3oBaHHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpagienue nonrorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npouecchl B XUMHUIECKOW TEXHOIOTHU, HETEXMMUK U OMOTEXHOJIOTHU
Tpoduns: MalIvHEI ¥ anmapaThl XUMHUYECKHUX TPOU3BOJICTB

Cemectp 1

Ao

YTBEPXKJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa
10.03.2022 r.

JK3aMeHAMOHHBIN OnaeT Ne 7
Mexanuueckas snepeus. Kunemuyeckas snepeus.

3Hmp0nuﬂ. Bmopoii 3akon meDMO()uHaMMKM.

Cmopounue cuubl. Bﬂekmpoaguafcvmaﬂ CUNA U Hanpiasicerue.

Buibepume ooun sapuanm omeema

CucteMa COCTOHT M3 TPEX MIAPOB ¢ MaccaMu mi=1 KT, my=2KT, m 3=3 KT, KOTOpPHIE [BUTAIOT-
¢sI TaK, KaK IT0Ka3aHo Ha PUCYHKE

Ecmu ckopoctu mapoB paBHbl v1=3m/c, v2=2m/c, v3=ImM/c, TO BeIMYHHA CKOPOCTH IMEHTpa
MAacce 3TOM CHCTEMBI B M/C PaBHa. ..

BAPHAHTBI OTBETOB:
5 2

110, 2=, 3)—; 4) 4.
3 3

CocTaBuTesb: ( S E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepasbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESKIACHHUS BBICIIIETO 00pa30BaHHs
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOJIOTUHI
Tpoduns:. MalWHBL 1 anmapaThl XAMHUYECKUX PONU3BOJICTB

Cemectp 1

el N S

YTBEPXJAIO

3as.muknom OM/I % " T.IMaxyceBa
10.03.2022 r.

JK3aMeHallMOHHBIN OnteT Ne 8
Tomenyuanvras dnep2us.
Luxn Kapno. Tepmoounamuyeckas wkaia memnepamyp.
DHepaust dIeKmMpoCcmamuiecko20 nos.
Buvibepume 00un sapuanm omsema

I[I/ICK U NUWINHAP UMCIOT OAMHAKOBBIC MACChI U PA/INYChI (pI/IC.). I[J'DI nX MOMCH-
TOB UHEPUUH CIIPABCAJIUNBO COOTHOILCHHUE. ..

BAPUAHTBI OTBETOB:
DI<ly;  2)h=ly; 3>y

CocTaBuTeb: ( e S & E.B. Slkoenesa



MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hamnpagienue nonrorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npouecchl B XUMHUIECKOW TEXHOIOTHU, HETEXMMUK U OMOTEXHOJIOTHU
Tpoduns:_ MamuHbl ¥ anmnapaTbl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 1.
JK3aMeHalMOHHbI OuteT Ne 9

1. IHomenyuanvrnas suepaus mena 08uICyweocs nod 0eliCimeuem CUibl Maiceci.

2. Ob6pamumvie u Heobpamumvie npoyeccol. Kpyeosou npoyecc.

3. IIposodHuKu 6 I1eKmpocmamuyeckom noJe.

4. Bwibepume odun eapuanm omeema
CIUTOLIHOM ¥ MOJIBIA IMJIMHAPHI, HMEIOIIHE OAMHAKOBBIE MAacChl U PaMyChl, BKATHIBAIOTCS 0€3 MPOCKAIB3bIBAHMS Ha
ropky. Eciu HayanbHbIe CKOPOCTH TEJ OJMHAKOBBI, TO. ..
BAPHUAHTDBI OTBETOB:

1) BbIllIe TOAHUMETCS CIIOMIHON UATHHID ;

2)  BbIII€ TOAHUMETCS TOJIBIH [IHIHHID;

3) oba Tena NOAHUMYTCS HA OHY U TY )K€ BBICOTY.

CocraBuTesb: o 7 E.B. SlkoBnesa

TR i

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«KazaHCKkuil HALIMOHANIBHBIN MCCIIE0BATENILCKUN TEXHOJOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OMOTEXHOJIOTUHI
Tpo¢uns:_MalnHbl ¥ annapaThl XMMUYECKUX TPOU3BOJICTB

Cemectp 1

YTBEPXJAIO

.

3ap.mkiiom ®MJ] 7 T.I.MakyceBa
10.03.2022 r.

JK3aMeHaNMOHHBIN OmaeT Ne 10

1. llomenyuanvnas snepeus ynpyzo aed)opmuposaunoeo mena.

2. lIpumenenue nepeoco 3axkona meI?MOOLIHaMuKu K u306apuquK0MV U U30MepMuU4ecKomy npoyeccy. Aduaba-

muyecKkutl npouecc.

3. 3JZ€KmDO€MK06’mb VeduHeHHOZO npoeoduuka. Bsaumnas snexkmpoemxocme. KOH()@HCClmODbl.

4. Buibepume 0dun eapuanm omeema

| Ha (P,V)-nuarpamMme n3zo0paxkeH nukimueckuit mpouecc. Ha ygactkax CD-DA temmnepary-
R pa...

.:--__-

Lox]
T
]
1
1
]
———————

BAPUAHTHBI OTBETOB:
— 1 E
2t : 1) noBbrmaercs;
2) na CD — nossitaercst, Ha DA - moHmxkaercs;
DI +1— IC 3) moHmxKaercs;
H 4) ma CD — nmonmkaercst, Ha DA - moBbIaeTcs.

CocTaBuTeb: p 4 7 E.B. SIkoBneBa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH

Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpodus:. ManmHbI ¥ anmapaThl XUMHYECKIX ITPOU3BOICTB

Cemectp 1

YTBEPXKJIAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHANMOHHBIN Omaer Ne 11
3akon coxpanenus snepeuu 8 MexaHuxe.

2. Iepewlil 3akoH MePMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUUECKOMY HPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoll meopuu.

4, Buibepume 0dun sapuanm omsema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPJHMHATHI M YCKOPCHHsS MaTCpPHaIbHON TOYKH, KOJIEOIFO-
hieicst 10 TapMOHUYECKOMY 3aKOHY.

Ilukudeckas yactoTa KojieOaHUH
TOYKH PaBHA

BAPUAHTBI OTBETOB:
1) 4ct 2)3ct; 3)2c¢
L. 4)1ct

CocraBuTesb: ( o7 E.B. flkoenesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BEICIIEr0 00pa30oBaHU
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye nponecchl B XHMHIECKOW TEXHOJIOIHH, HeYTEXUMHUHU U OHOTEXHOJIOTUH
Tpodus:_MallluHbI ¥ annapaTbl XUMUYECKUX IPOU3BOJICTB

Cemectp 1
N YTBEPXJIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHalMOHHBIN OnaeT Ne 12
1.  Heumpanouviii voap 06vx abcomomuo ynpyaux wapos.
2. Buympennss suep2us odnoamomnozo 2aza. Cmenenu c60600bl MOLEKVIL.
3. Ioxe pasromepio 3apsicenHol beCKOHEUHOU NAOCKOCM.
4.  Buibepume odun sapuanm omeema
Ha pucyHke mpezacrasieH rpaguk GyHKIUHM pacrpeaeneHns] MOJIeKyJ HIealIbHOro rasa 1o CKo-
f(v) = ™
poctsim (pacnipenencane MakcBema), Tae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

KJTIOYEHBI B MHTEpBaJle CKOpPOCTeil 0T v 1o v+dv B pacueTe Ha eJUHHIly 3TOTO MHTepBama. [
9TOH (YHKI[H BEPHBIM YTBEP KICHUEM SIBISCTCSL. ..
BAPUAHTbBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKECHHE MaKCUMyMa He MEHsIETCS;
2) 1p¥ HOHIKEHUH TEMIIEPATYPhl BEIMYNHA MAKCHMYMa PacTeT;
3) np¥ U3MEHEHHHU TeMIIEpaTyphbI IUIOMIAIb O/l KPHBOI H3MEHSIETCS.

CocTaBUTEb: A E.B. SIkoBneBa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO 0I0KETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BHICIIEro 00pa30oBaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue noarorosku: 18.03.02 DHepro- u pecypcocOeperaromine npouecchl B XUMHUYECKOW TEXHOIOTHH, HE)TEXUMUHM U OMOTEXHOIOTHH
[poduis:_ MaIIWHEI ¥ ammapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 T.
IK3aMeHAIMOHHBIH OmteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocms noaynpogooHUKOE.
4. Buwibepume 00un sapuanm omsema

lap u monas cdepa, IMEIOIIHE OJMHAKOBBIE MACCHl M PAIMYChl, BKATBIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA TOPKY. Ecnu
HavyaJbHbIe CKOPOCTH TEJT OAMHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe mogHUMETCS ToIas cdepa ;
2) o0a Tena MOAHUMYTCS Ha OJIHY U TY )K€ BBICOTY;
3) BBIIIE TIOMHUMETCS Iap

CocTaBuTesb: ( D E.B. SlkoBnesa

MunnCcTEpCTBO HAYKHU | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOIO YUPEXKICHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKU YHUBEPCUTET)
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:_ MaIuHEL ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 1.
JK3aMeHalMOHHbIN Ouitet Ne 14
1. 3axou Bcemupnozo msazomenus. I pasumayuonnoe none. Hanpsocennocms epagumayuoniozo noJs.
2. Paboma pacwupenus 2aza. Pusuueckuii cCMbIC YHUBEDCANLHOU 2430801 NOCMOSIHHOI.
3.  IHocnedosamenvioe u napaiienvHoe coeounetue npogoOHUKOS.
4. Buibepume 0dun sapuanm omeema

Ha pucynke m3o6paken unkin Kapao B koopaunatax (T,S), rae S-sHTponus. AxnadatHoe
CKaTUe MPOUCXOTUT Ha JTAIE ...

BAPUAHTBI OTBETOB:

N4-1;, 2)3-4;, 3)1-2; 4)2-3.

IR S 7
LI

CocTaBuTeb: p 4 7 E.B. SIkosnesa



MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIECIO 0Opa30BaHHs
«KazaHckuil HaMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XUMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
Tpoduns:_ MamyHbl ¥ anmnapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 r.
JK3aMeHAUUOHHBIH OmiteT Ne 15
1. Pensmusucmckas mexanuka.

2. Cpeonsas onuna c60600H020 npobeza Monexyi. dddexmusHvill Quamemp MoeKyI.
3. omenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOGEPXHOCHIU.
4. Buibepume 00un eapuanm omsema

MartepuanbHasg Touka M IBIDKETCS IO OKPYKHOCTH CO CKOPO-
9
cteio ¥ . Ha puc. 1 mokasaH TpauK 3aBHCHMOCTH HPOEKIHH
—

ckopocTHV, oT BpeMenH ( © — eIMHUYHBIH BEKTOP MONOKHTEb-
-

HOTO HampaBJeHus, V; — IpoeKuus ¥ Ha 510 Hanpasienue). [lpu

3TOM BEKTOp MOJHOI0 YCKOPEHMsI Ha pHc.2 UMeeT HallpaBJeHHUe

CocTaBuTeb: ( e 4 E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«KazaHCKkuil HALIMOHANIBHBIN MCCIIE0BATENILCKUN TEXHOJOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpo¢uns:_MaliHbl ¥ annapaThl XMMAYECKUX POU3BOJICTB

Cemectp_1
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHalMOHHBIN OnaeT Ne 16
1. Bpawaiowuii momenm. Momenm unepyuu. Teopema [llmetinepa.
2. Cuecwb udeanvbuuix 2a3o8.
3.  CsAa3b MedHCcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHAMUYECKO20 NOSL.
4. Buibepume 0dun eapuanm omeema

Ipu pacueTe MOMEHTOB WHEPIMHU Telld OTHOCHUTENBHO OCeid, He
MPOXOJANIMX Yepe3 IIEHTP Macc, MCHONB3YIT Teopemy IlITeii-
Hepa. Eciiv och BpameHuss TOHKOTO KOJIbIIA TIEPEHECTH U3 [IEH-
Tpa Macc Ha paccTosiude 2R (pHuc.), TO MOMEHT MHEPLIUH OTHO-
CHTEBHO HOBOM OCH YBEJTMYUTCA B ...

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

CocraBuTesb: ( D E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BIcIIero obpasoBanust Poccuiickoit denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
I[Ipodmns: MalHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 r.
JK3aMeHAUUOHHBIH OuJieT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenus cocmosanus. Housmue udeanvhozo 2asa. I'azosvie 3akombi.
3. Tepmosnexmpounas smuccus. Paboma evixoda s1ekmpona.
4. Bwibepume odun eapuanm omeema

Ha pucyHke moka3aH BeKTOp CHIIBI, IeHCTBYIOIIEH Ha yacTuiy. Pabota, coBepiieH-
Hasl 3TON CUJION IpH MEpeMeNIeHUH YacTULbl B TOUKY ¢ KoopauHatamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocTaBuTesb: ( D E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HaIMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTNYECKU YHUBEPCUTET
Dakynomem Mexanuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHIECKON TeXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH

Tpo¢uns:_MalIMHbI ¥ annapaThl XMMAYECKHX TPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 1.
JK3aMeHalMOHHBIN OmaeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUsL ME8EPO020 mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochogul 30HHOI Meopuly NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 0dun eapuanm omeema

Touka M mBIDKETCS MO CHOHMPANU B HAIIPABICHUH, yKa3aHHOM cTpenkoid. HopmansHoe
YCKOPEHHE M0 BeIHYKMHE He u3MeHsieTcs. [Ipi 3TOM BeNUYHHA CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCs;

2) yMeHbIIACTCS;

3) yBenuuuBaeTcs.

CocTaBuTeb: e S & E.B. Slkoenesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(benepanbHOro roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKICHHS BBICLIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hamnpagienue nonrorosku: 18.03.02 DHepro- u pecypcocOeperaroiine npoecchl B XUMHIECKOW TEXHOIOTHU, HEPTEXUMUU U OUOTEXHOIOTHH
I[Ipodmns: MaliHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
VYTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
10.03.2022 r.
IK3aMeHAIMOHHBIH OuteT Ne 19
1. Kunemuueckas snepeus epawenus mena.
2. Makpockonuueckue napamempeot.
3. Ione 06yx beckoneurblx NAPanIEIbHLIX PASHOUMEHHO 3APANICCHHBIX NIOCKOCHEL.
4. Buibepume 0dun sapuanm omeema
T 5 [pormece nzobpakeHHbIi Ha pucyHke B kKoopauHaTtax (T,S), roe S — sHTpOmHS, sBiIseTCs

BAPUAHTBI OTBETOB:

1) u306apHBIM CIKATHEM;
2)M30XOPHBIM OXJIAXKICHHEM;
3) M30TEPMUYECKUM CIKATHEM;
4) aguabaTHBIM PACIIUPEHUCM.

153

CocTaBuTensb: e A E.B. flkonea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(enepaabHOrO roOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOIOTUHI
Tpo¢uns:_MaliHb! ¥ annapaThl XMMUYECKUX TPOU3BOJICTB

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHalMOHHBIN onaeT Ne 20
1. 3axou coxpanenus momenma umnyivca.
2. Ocnoguvie nonodcenus MKT.
3.  Honynposoonuku. Cobcmeennas npo8oouMocms NOAYHPOBOOHUKOS.
4. Buibepume 0dun sapuanm omseema
Ha pucynke npeacrasicH rpaduk GpyHKIUE pacnpeaescHuss MOJICKY/I HaealbHO-
£ =
Ndv

TO Tasa 110 CKOpoCTsM (pacripeneneHne Makcseia), rie — J05d Mo-
JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBaje CKOPOCTEH OT v 10 v+dv B
pacueTe Ha eIMHUILY 3TOT0 MHTepBaia. [y 3Toi GyHKINU BEPHBIM YTBEP)KICHH-
€M SIBIISIETCS [IPH BO3PACTAHUN TEMIIEPATYPEL: ...

BAPUAHTHBI OTBETOB:
1) MakCHMyM KPHBO CMECTHUTCS BIIPABO, B CTOPOHY GOJBIIIMX CKOPOCTEH;
2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
3) MakCHMyM KPHBO# CMECTHTCSI BIICBO, B CTOPOHY MEHBIIUX CKOPOCTEHA.

CocTaBuTensb: e A E.B. flkonea



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduss:_ MaIIWHEI ¥ ammapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 1
. YTBEPKIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 T.
JK3aMeHANMOHHBIN OmaeT Ne 21
1. Vcnosus pasnosecus meepdozo meaa. Budvl pasnosgecusi.
2. Ocnoguvie nonoxcernus MKT.
3. Dnexmpocmamuueckoe noae pagHOMEPHO 3APAICEHHOU CheputecKoll NO8EPXHOCHIU.
4, Buibepume 00uH eapuanm omeema

_ 2
MoMeHT umnyibca Tejaa OTHOCUTEIbHO HEMOABUKHON OCH U3MEHSIETCS 10 3aKOHY L=at . Vkaxute rpaduk, npa-

BUJIBHO OTPa’KaIOIIMH 3aBUCIMOCTb OT BPEMEHU BEITMYMHBI MOMEHTA CHJI, JEMCTBYIOIUX Ha TEINO.
BAPUAHTBI OTBETOB:

I I Il M
L
1) 152 b 3) b 4) g
CocTaBuTeb: \ € e - 7 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns:_ MamnHEL ¥ anmapaThl XUMAYECKUX TPOU3BOJICTB

Cemectp 1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAUHOHHBIH OuJeT Ne 22
1. Tapmonuueckue xonebamenvivle 08uUNCEHUSL.
2. Cumecb udeanvnuvix 2a308.
3. Koumaxm 31ekmponH020 1 ObIPOUHO20 NOJIYHPOEOOHUKOE.
4, Buibepume 00uH eapuanm omeema
v
CucreMa cCOCTOMUT U3 TpeX HIAPOB ¢ MaccaMu mi=l Kr, mp=2KrI, m 3=3 KI, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK MIOKa3aHO Ha PUCYHKE
— g Vt
Ecmm ckopoctu mapoB paBHBI VI=3M/c, v2=2M/c, v3=1m/C, TO BEKTOp CKOPOCTH
0 ;f HEHTPa Macc 3TON CHUCTEMBI HAITPABJICH. ..
m, BAPHUAHTBI OTBETOB:
7 m, . 1) Bmonb ocu -0OY;;
N i Vs 2) Boab ocu +OX

3)Bmoss ocu OX.

I 2K Sidie

CocraBuTens: = P 7 E.B. flkosnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
I[Ipodmns: MalHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
. YTBEPKIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 r.
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Ckopocmb u yckopenus npu 2apmonuyeckux korebanusx.

2.  Luxn Kapuo. Tepmoounamuyeckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Buibepume 0dun eapuanm omeema

[Ipn pacuere MOMEHTOB MHEPIMHU TeJla OTHOCUTEIBHO Oceil, He
MIPOXOJSIIIINX Yepe3 IIEHTP Macc, UCTONIb3YyIoT Teopemy LlTei-
Hepa. Ecam och BpaleHHs! TOHKOTO KOJbLA IIEPEHECTH M3 IICH-
Tpa Macc Ha paccTosiHue 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIIMUUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTelb: ( € o s 7 E.B. SIkosnesa

MunnCTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit denepanuu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEro 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn gusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHISCKON TeXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH
Tpoduns:_MalmHbl ¥ annapaThl XMMUYECKUX TPOU3BOJICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAUHOHHBIH OuJeT Ne 24
1. Ipyocunnviii masmuux.
2. Ypasnenus cocmoanus. Ilonamue udeanrvnozo 2aza. 1 azoevie 3aKonbi.
3.  DOnexmpuueckuti mox. Cuaa u niomHocms moxa.
4. Buibepume 00un eapuanm omeema

CpenHsisi KHHETHYECKash SHEPTHsl MOJIEKYJI ra3a mpu Temieparype 7 3aBHCHT OT HX CTPYKTYpPBI, 9YTO CBSI3aHO C BO3-
MOJKHOCTBIO Pa3NIMYHBIX BHJIOB JIBUKCHHUS aTOMOB B MOJIeKyJie. [Ipy yCIIOBHH, YTO UMEIOT MECTO TOJBKO IMOCTyTa-
TEJIHHOE U BpalaTeNIbHOE IBIDKEHUE, CPEIHsIS dHEpTUst MoJieky azota (N2) paBHa...

BAPUAHTBI OTBETOB:

1) 3+ 21+ 3) O H T
SKT ST S KT S KT

CocTaBuTelNb: 7 E.B. SIkosnega

Yy >



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHA)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
I[Ipodmns: MalHbl U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 1
YTBEPXKJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 r.
IK3aMeHAIMOHHBIH OmteT Ne 25

1. Dusuueckuii u mamemamuyeckui MasmHUKU.
2. Peanvuvie 2azvl. Ypasuenue Ban-dep-Baanvca.
3. Onexmpocmamuyeckoe none u e2o nanpaxcennocnv. Cunosble AuHuiL.
4. Bwibepume odun eapuanm omeema

T 5 [pouecc n3o06paxkeHHbIi Ha prcyHke B koopauHartax (T,S), rue S — sHTpomus, ABIsSETCS

BAPUAHTBI OTBETOB:

1) aguabaTHBIM CIKATHEM ;
2)M30XOPHBIM HarpeBaHUEM;

3) u300apHBIM paclIPEHHUEM;

4) H30TEPMHUYCCKUM PACIIHPEHHEM.

(&)

=.B. SIkoBneBa

CocTaBuTelib: ( v

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«Ka3zaHCckuil HalMOHAILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuueckutl
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpoduns:_MalmHbl ¥ annapaTbhl XMMUYECKHX TPOU3BOJICTB

Cemectp 1
_ YTBEPXJAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 r.
JK3aMeHallMOHHBIN OnaeT Ne 26
1. Dwuepeusn capmonuueckux xkonebanuil.
2. Buympennss snepaus peanvhozo 2aza.
3. Cmoponnue cuibl. DNeKMpoOSUNCY A CUNA U HANDANCCHUE.
4. Buibepume 0dun sapuanm omeema
Fa
[ Ha (P,V)-nuarpamMme n3zo0paxkeH nukimueckuil nponecc. Ha yuyactkax DA-AB Temnepary-
q [ NS A S pa...
Ai _i_’ | B BAPUAHTBI OTBETOB:
2r i 1) noBeImaercs;
1L 2) na DA — nosbimaercsi, Ha AB - moHmxkaeTcs;
Di +1— iC 3) moHmxaeTcs;
i 4) na DA — nonmkaetcsi, Ha AB - moBbIIaeTcs.

TR i

CocraBuTesb: o 7 E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO0 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduss:_ MaIIWHEI ¥ ammapaThl XUMUYECKUX TIPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 r.
IK3aMeHAIMOHHbIH OuteT Ne 27
1. 3amyxaowue xorebanus.

2. Ipumenenue nepso2o 3aKoOHA MEPMOOUHAMUKY K U30OADPUYECKOMY U U30MepMUieckomy npoyeccy. Aduaba-
muyecKkull npoyecc.

Tomenyuan 31eKkmpocmamuyecko20 nos. IKeUnomeHyuaIbHble HO8ePXHOCHIL.

Buibepume 0dun sapuanm omsema

3.
4.

duznyeckuil MasTHUK COBEpIIAET KOJIeOaHUss BOKPYT OCH, Ipoxosiueil uepe3 1.0 neprnexau-
KYJIIpDHO IUIOCKOCTH PUCYHKa. JIJIi JaHHOTO TOJIOXKEHHS MasTHUKA MOMEHT CHJIBI TSDKECTH
HarpasJeH ...

BAPUAHTBI OTBETOB:

1) ot Hac HepIEHANKYIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) X HaM NIEPHEHIUKYIIPHO IUIOCKOCTH PUCYHKA.

T

CocraBuTesb: ( D -.B. SlkoBnea

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoii deneparym
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOJHKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BEICIIEr0 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHIECKON TeXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH
Tpodws:_MallluHbI ¥ annapaTbl XUMUYECKUX IPOU3BOJICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAIMOHHBIH OuiteT Ne 28
1. Buinyocoennvie konebanus. Pezouauc.
2. Iepeuili 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XODUYECKOMY HPOYUECCY.
3. Buigod 3axona Oma 8 pamkax Kiaccuieckol meopuu.
4. Buibepume 00un eapuanm omeema

IIpu pacuere MOMEHTOB MHEPLMU Tela OTHOCUTENBHO OCEH, He
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllteii-
5  Hepa. Ecim ochk BpamleHuss TOHKOTO KOJIbIA TIEPEHECTH M3 [EH-
i Tpa Macc Ha paccrostHue 2R (puc.), TO MOMEHT HHEPIUH OTHO-
CHTEIIEHO HOBOM OCH YBEIIUYUTCA B ...
BAPHUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.

CocTaBuTesb: ( S E.B. SlkoBnesa



MuHHMCTEpPCTBO HayKH M BhICIIero oopazoBanus Poccutickoit deaepaiuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Luxn puzuko—mamemamuueckux OUCYUNIUH

Hamnpapnenue noaroroBku: 18.03.02 DHEpro- u pecypcocOeperarme mporecchl B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOT U
[Tpoduns: MaluHbl ¥ annapaThl XUMUYECKUX ITPOU3BOJICTB

KPUTEPUU
OLICHKH 3HAHMH CTY/IeHTOB Ha 3Kk3amMeHe (1 cemecTp)

MaxkcruManabHOE KOIMYECTBO OaisioB 3a sk3ameH 40:

10 GamnoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTUid BOIpoC,

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

HUA.
MuHUMAIBHOE KOJIMYECTBO 0AJIOB 3a DK3aMeH 24.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3amanue. [Ipu
pEIICHUH PACUETHOTO 3aJaHHsl TEOPETUUYECKHE MPEANOCHUIKH PAacKpbIBaTh 00s3a-
TEJIBHO.

3a oTBET Ha eonpoc BhIcTaBisieTcs cryAeHTY9 < R< 10 6annoe, ecnu cty-
JICHT:

- TIOKa3aJ TJIyOOKHE W BCECTOPOHHME 3HAHMS 1O BONPOCY OWJIETa B COOTBET-
CTBHUH C y9eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCKHMX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHYECKH CTPOMHO U TMOCJEAOBATEIBHO M3JIaraeT y4eo-
HBII MaTepuall, IEMOHCTPUPYST YMEHUE aHAIU3UPOBATh PAa3IMYHbIC HAYYHbIC B3TJIsI-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uituio (1,2 < R< 1,4);

- TBOPYECKU CBS3BIBAECT TCOPETUUECKHE MOJIOKEHUs C npakTukon (1,2 < R<
1,4);

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

3a OTBET Ha 6onpoc BuICTaBIsACTCs CTyNeHTY 8 < R< 9 fannoe, ecnu CTyAeHT:

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO MOJIHBIE 3HAHMS M0 BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIH-
TepaTtype, 3HaeT TpeboBaHus K puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITENIFHO U IOCJIEJIOBATENIFHO M3JaraeT y4eOHbI MaTepua, mpei-
IPUHUMAET MOMBITKYA aHATU3UPOBATH PA3NUYHbIE HAYyUHbIE B3MUIAIBI U 0OOCHOBAThH



COOCTBEHHYIO MO3UIINIO, IPU ATOM JIOMyCKaeT He3HaunTenbHbie ook (1,0 < R<
1,2);

- YMEET CBSI3BIBATh TECOPETUUYECCKUE TMOJOKEHHUS C MPAKTHICCKON IESITeIBHO-
ctbio (1,0 <R< 1,2);

- oTiIM9aeTcs pa3BuToi peusio (1,0 <R<1,2).

3a OTBET Ha 8onPoOC BHICTABISETCS CTYACHTY 6 < R< 8 6an106, ecnu CTyeHT:

- TOKa3bIBaeT TBEPJbIC 3HAHUS MO BOMPOCY OWMIIeTa B COOTBETCTBUU C yuel-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTJCNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepual u3jaraeT pernpoayKTUBHO, JOMyCKasi HEKOTOPBIE OIITHO-
ku (0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh Pa3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTAaHOBHTH CBS3b TEOPETHUCCKHUX TMOJIOKCHUHA C TPAKTH-
koit (0,75 <R< 1,0);

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

3a OTBET Ha 6onpoc BHICTABIsETCS CTyACHTY R< 66a1106, ecnu cTyneHT:

- ICMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOXKEHHMI Bompoca ouiera (R< 3);

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOMUM (u3nueckuM 3akoHaM (R<
0,75);

- HE B COCTOSIHUM JIaTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCH], 0OOCHOBATh
cobctBeHHyo nosuiuio (R< 0,75);

- HE yMEeT YCTaHaBJIMBATh CBS3b TEOPETHUECKUX IMOJIOKEHUN C MPAKTHUKON
(R<0,75);

- peub c¢1a0o0 pa3BuTa U MasioBbipasutenbHa (R< 0,75).



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue noarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIMH, HEPTEXUMUH U OHOTEXHOJIOTHH
IMpoduis: MaluHbI U anmapaThl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3as.uuknom OM/JI % " T.I.Makycesa
10.03.2022 1.
IK3aMeHAMOHHBIH OuteT Ne 1
1. Maeuumnoe none. Maznumuas unoykyus. 3axon Amnepa.
2.  Cospemennvle npedcmasieHus 0 ceeme.
3.  Tennosoe uznyuenue. 3axon Kupxzoga.

4. Buibepume odun eapuanm omsema
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+vT
HEBO3MOXKHA. DTO SBJIAETCS CIEICTBUEM HEBBIIIOJIHEHUS 3aKOHA COXPAHEHU. . .
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 HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- 1 pecypcocOeperaromye npouecchl B XHMHISCKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpodus: MalMHbI U annapaTbl XMMUYECKUX IPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAUHOHHBIH OuJteT Ne 2

1. Hoaynposoonuxu. Co6cmeennas u npumechas nposoouMochib.

2. OcHosHble 3aKOHbL 2e0MeMPULECKOLl ONMUKLL

3. 3axomvi uznyuenus abcoNOMHO YePHO20 Med.

4. Bubepume odun 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
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuueckuti

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

Cemectp 2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 r.
IK3aMeHAIMOHHDBIH OuteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

Ha pucynke n300paxeHbl cTallMOHAapHbIE OPOUTHI aTOMa BOJOPOJA COIIACHO MOJIe-
1u bopa, a Taxoke yCIOBHO M300pakeHbI IEPeX0bl 3JIEKTPOHA ¢ OAHOM cTaluoHap-
HOHM OpOUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyICHHEM KBAaHTa SHEPTHH. B yib-
TpaHoIEeTOBON 00JIACTH CIIEKTpa 3TU MEepexopl Aal0T ceputo JlaliMaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredt wactoTe
KBaHTa B cepun JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;
3)n=3—->n=2; 4dn=4->n=3.
=3 CocTaBuTeNb: ( o/ s S 7 E.B. Slkosnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit demepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESKIACHHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hampasnenue nmoarorosku: 18.03.02 DHepro- 1 pecypcocOeperaromye npouecchl B XHMHISCKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpoduns: MayHel ¥ annapaTbl XMMHUYECKHUX NTPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
Ik3aMeHAIMOHHBbIH OnjieT Ne 4
1.  [Jua- u napamacnemuxu. PeppomazcHemuKu u ux c60UCmad.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenos ¢ noMoubIO JUH3.
3. Popmyna iinwmerina ons enewnezo pomosppexma. Macca u umnynovc pomona.
4.  Bwibepume o0un sapuanm omeema

Ha pucynke nokaszansl HanpaiieHus najaroniero ¢oroHa (y), paccestHaoro ¢oroHa (y’) U
anekTpoHa otaaudu (€). Yrox paccesaus 90°, HampaBlieHUE ABMKEHHUS DJIEKTPOHA OTJAYH

— =)
COCTABJISET C HAMpPABICHHEM MaJaromero GoToHa yrom ¥ =30
Horo ¢orona pr , TO UMITYJIbC 3JIEKTPOHA OT/a4H PaBEH. ..

. Eciu umnynsc paccesin-

BAPUAHTBI OTBETOB:
DV3P,: 22J3P,;  32P; 4 P

CocTaBuTesb: ( S 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
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
IK3aMeHAHOHHBIH OmiteT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaIu4unbl.
3. Cesemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposTHOCTh 0OHAPYKUTH JJICKTPOH Ha ydacTke (a,b) 0HOMEPHOTO MOTCHIUAIBHOIO SAIIMKA ¢ OSCKOHEYHO BBICO-
b
W= Im dx
Y 4 KHMH CTCHKAMH BBIYHCIISICTCSA MO (hopMmyJie a , TIe % _ nnormocts BEPOSITHOCTH,
ompenensaeMas hd -pynkuueit. Ecnu hd -pyHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
! ] 1L <z <L
| | BEPOATHOCTH OOHAPYKUTH DJIEKTPOH Ha yUacTke & paBHa...
I 1
| 1
I : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
ENED 8 8 2 4
CocTaBuTelb: ( e E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuveckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI
Tpoduns: MavHEL ¥ anmmapaThl XUMAYECKUX TTPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
10.03.2022 r.
JK3aMeHAUUOHHBII OueT Neb
1. JHeiicmeue macnumnozo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmuocmv u MOHOXPOMOMUYHOCHb C8EMOGLIX 60aH. Mumepdepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsiicennocmu snekmpuueckozo (E ) u maenumnozo (H ) noneii ¢

3ﬂ€KmpOMa2HumHOZZ BOJIHe. BeKmop NJAIOMHOCMU NOMOKA IHEpPcUU INEKMPOMACHUMHO20 NOJISL OPUEHMUPOBAH 6 Hanpae-
JIEHUU...

BapuanTtsl otBeTOB: 1) 1; 2) 2; 3)3; 4) 4.

CocraBuTesb: o 7 E.B. SlkoBnesa

\ V=/ P R i



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 1.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 8600opoda no Bopy. Judpaxyus muxpouacmuy. Boanvl 0e Bpoiiis.
4. Buibepume 0dun eapuanm omeema.

Ecnu 3a4YCPHCHHYIO MJIACTUHKY, Ha KOTOPYIO MaJacT CBET, 3aMCHUTL HAa 3€PKAJIbHYIO TOM ke miIomanu, To CBE-
TOBOC JaBJICHUC. ..

BAPUAHTHBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmHTCS B 2 pasa;
3) yBemuumTes B 2 pasa.
CocTaBuTeb: ¢ e - E.B. Slkosnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHISCKON TeXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpodus: MalHbI U annapaTbl XMMHUYECKUX IPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAMOHHBII Omiter Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKuxX nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerores 4 PELIEeTKH C Pa3TMYHBIMH IOCTOSHHBIMU d, OCBEIIaeMbIe OTHIUM U

TEM K€ MOHOXPOMAaTHYECKUM U3Jy4eHHUEM PAa3IMYHON MHTEHCUBHOCTH. Kakoil prcyHOK MIIITIOCTpUPYET MOJI0KEHHE
[JIaBHBIX MAKCHMYMOB, CO3/[aBa€MbIX AU(PPAKIIMOHHON PEIICTKOM ¢ HANMEHbIIell MoCcTOsAHHOI peteTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ TUQpaKIun).

BAPUAHTBI OTBETOB:
1 1

. N\ ‘

1) 04 03 02 41 8 01 02 03 04 <1nL12) Q¢ 03 02 01 0] 01 02 03 04 sinrus) o4 03 0p 01 0| 81 b3 03 o me
1

..B. SIkoBnea

[T

CocTaBUTEJIb: ( = O



MuHHCTEPCTBO HAYKH U BBICIIET0 oOpa3oBanus Poccuiickoit @enepannu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
_ YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 r.
JKk3aMeHAIMOHHBbIH OnJieT Ne 9

1. Asnenue onexmpomaznumnoii unoykyuu. 3axon @apades — Maxceenra

2. Ipumenenue unmepgepenyuu.

3. Bonnosas gyynkuus u ee cmamucmu4eckuii CMbiCiL.

4. Bulbepume 0dun sapuanm omeema. Ha pucynke npedcmasiend 3a6Uctumocs MazHUmHo20 ROMoKd, NPOHU3bIEAIoUe-

20 HeKOMOpbILl 3aMKHYMblll KOHMYp, om epemeru. I C uHOyKyuu He 803HUKAE HA UHMEPBATe...
D, Bo
aF

D

1 2 /4 L6t
ABLCDE ! !
20 !
i
-4 BapualjTel oTBeTOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeb: € e - 7 E.B. Slkosnesa

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
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
10.03.2022 1.
JK3aMeHAHOHHBIIH omter Ne 10

1. Huovkmusnocme. Camoundykyus. Bzaumnas undvkyus.

2. uppaxyus ceema. Hpunyun Loticenca-@peneis.

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

Ha pucynke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAILHON TUIOTHOCTH HEpreTHYe-
CKOH CBETHMOCTH a0COJIIOTHO YEPHOTo Tena OT UHBI BoHbI mpu T=6000K. Ecnu
TeMIlepaTypy Tejla YMEHBIIUTh B 2 pa3a, TO YHEpPreTuuecKas CBETUMOCTh abCOII0T-
HO YEPHOT'0 TeJa YMEHBIIUTCS. .

BAPUAHTBI OTBETOB:

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

r,4 6000 K

L

P

500 A, HM CocraBuTesb: e e E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 1.
JK3aMeHAHOHHBII Omter Ne 11.
1.  Bumyorcoennviii snexmposaznumnsie xonebanus.
2. Obocnosanue npaMoIuHeHocmu pacnpocmpanenusi ceema. 3onvl Dpeners.
3. Obwue ceedenusi 06 amomax u s0pax.
4.  Bubepume odun sapuarm omsema. Iloanas cucmena ypasuenuti Maxceenna 0iis 2NeKmpoMaASHUNMHO20 NOJISL UMEen GUO:
- = a]_3) - - =
j‘Edl =- ETds fDdS = J‘pdV
) I )
—
- = - ap| = = =
Hdl = jr—ds j‘Bds =0
&t
L (5] )

Crenyrommasi cucTeMa ypaBHEHHUH CTIpaBeIuBa A HEPEMEHHOTO 3JIEKTPOMAarHUTHOTO IO ...

- = 3]_3) - = =
j‘EdlZ—J‘EdS 1DdS=0
o S = 1) B OTCYTCTBHE 3apsSKEHHBIX Tl H TOKOB TIPOBOIUMOCTH;
2) TIpU HATIYHH 3apSKEHHBIX TeJT X TOKOB TIPOBOIMMOCTH;
B B - 3 3
(L =) ® 3) B OTCYTCTBHE 3apSAKEHHBIX TET;

4) B OTCYTCTBHE TOKOB IIPOBOAMNMOCTH.

CocraBuTelb: ( R & E.B. Slkosnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HAMOHANBHBIN HCCIEI0BATENbCKUI 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: MalvHbI ¥ anmnapaTbl XMMUYECKHUX NPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.mukiom OM/J] % ] T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAIHOHHBIH omter Ne 12

1. Macrummstii momenm saexmponos u amooe.
2.  Tudparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume 0dun sapuanm omeema .CranmonapubiM ypaBHenuem lllpeaunrepa ajis 21eKTpOHA B BOJOPOIONOT00HOM HOHE SIBIISICTCS

ypaBHEHHE ...

BAPUAHTBI OTBETOB:

2 2
pi d 2w
A+ —(E+——w=0 ;”+_2E¢;:0
1) A Argr 2)dx"  h :
2 2.2
d 2 Mok X 2m
Vo -0 -0 ap+ By =0
2 2 2 2
3) dx b3 4 #

CocraBuTesb: e 7 E.B. Slkosnea



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
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[Mpoduis: MaluHBI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
_ VYTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 r.
OK3aMeHAIHOHHBIH omteT Ne 13
1. Konebamenvuwuii konmyp.
2. Paspewaiowan chocobrocnbs onmuueckux npubopos.
3.  Ecmecmeenias paduoaxmuenocmo. o, f, y — uznyyenus.
4. .Bwibepume odun eapuanm omeema

Ha pucyHke noka3aHbl HarpasieHus najarouiero gorona (y), paccesHHoro ¢portoHa (y’) u
9JIeKTpoHa oTHa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H

COCTaBIICT C HAaIpaBJICHHEM Majaroniero (GoToHa yroi P :300. Ecnu umnynec paccesH-

HOTO (POTOHA P; , TO UMIYJIbC 3JEKTPOHA OTAAYU PABEH. ..

BAPUAHTBI OTBETOB: 1)2});; 2)2.3 P; ; 3)J3 P:b; 4) P;.
CocTaBuTeb: ¢ PR - 7 E.B. Slkosnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHus
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XUMUYECKOH TEXHOIOTUH, HEDTEXUMUU U OUOTEXHOJIOTUHI

Tpoduns:
Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
9K3aMeHATHOHHLIN Omier Ne 14
1.  Ocnoser 30nn0ii nposodumocmu meepdwix men.
2. udpaxyuonnas pewemxa.
3.  3axonwl paduoaxmuenozo pacnada.
4. .Buibepume 00un apuanm omseema

TToNo’KEHHME aTOMa YIJIEPOIa B KPUCTAIUIMYECKOM PEIETKE aMa3a ONPEAEIEHO ¢ MOrPemHOCTEI0 Ax = 5-107 M, YunTe-

- -34
Bas, 4TO ImocrosHHas [lmanka h=105-10"" Jxc-c , @ Macca atoma yriepoaa m = 1,99-102% kr, HeompeneneHHOCTD
ckopocTH AVx ero TEemIoBOro ABMKEHUs (B M/C) COCTaBISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3 2) 0,943; 3) 1,06; 4)106.

CocTaBUTE/b: ( A rverr T E.B. SlkoBnepa



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
Dakynemem Mexanuueckuti

Luxn ghusuxo—mamemamuyeckux OUCYuniun
Hamnpasnenne nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH

Hpodmm,: MamyHel ¥ anmapaThl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
10.03.2022 1.
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: € S - 7 E.B. Slkoenesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaronye mpouecchl B XMMUYECKOH TEXHOIOTUH, HeDTEXUMHUU 1 OMOTEXHOJIOTUI
Tpo¢puns: MalivHbI ¥ anmnapaTbl XMMUYECKHUX MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
10.03.2022 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

5 p d f HpI/I nepexogax dJCKTpOHA B aTOME € OJTHOI'O YPOBHA HAa APYTI'OM 3aKOH COXpaHe-

L

g — . — W MOMEHTA HMIIY/Ibea HAKIIA/IBIBACT ONPE/E/ICHHbIC OFPAHHICHNS (npaBuIio OT-
3 l 7 6opa). B sHepreTHyeckoM criekTpe aToMa Boaopoa (pHcC.) 3anpeuientbim nepe-
2 -

XO04O0M ABIIACTCA. ..
BAPUAHTBI OTBETOB:
1)4f — 3d; 2) 4s - 3p;
3)3p-2s; 4) 3s — 2s.

CocTaBuTesb: ( g E.B. SlkoBnesa



d
u
d

MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiine npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOIOTUH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukaom OM]] J’ﬁ"’ " T.IMakycepa
10.03.2022 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2.  Honapusamopsl. 3axon Manioca.
3.  Aoepnuvie peaxyuu. Uckyccmeennas paduoakmueHOCb.
4. Bbvibepume 00un sapuanm omsema

Ha pucyHke moka3aHa KBapKoBas JuarpaMma g _ pacrazia HykiIoHa. JTa

y¥yYYy

BAPUAHTHBI OTBETOB:

1(111 JpiarpaMma COOTBETCTBYET PEaKLUH ...
u

YYY

pponte +v,. > nte +V,.
3)n—>p+e +Ve; 4)p%p+e +v,
CocTaBuTeb: e E.B. SIkoBnesa

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BBICIIIETO 00pa30BaHU
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuveckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hampasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaroiye npouecchl B XHMHIECKON TEXHOIOIHH, HETEXUMUH U OHOTEXHOJIOTHH
Tpoduns: MalyHel ¥ annapaTbl XMMUYECKHUX NTPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI 7 T.I'MakyceBa
10.03.2022 r.
JK3aMeHALHOHHBII OuJieT Ne 18
1. 3axon Buo-Casapa-Jlannacca
2. Cnocobwl noayuenus noiapu308anHo2o céemad.
3.  Hosumpon. f+ - pacnad. Dnexmponubiil 3axeam.
4. Buibepume 00un sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3InIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMIYHBIMU NHTCHCUBHOCTAMU. Kaxkoi PUCYHOK COOTBETCTBYET CIIy-

Yar0 OCBEIICHHUSI CBETOM HauOObIell 4acToToi? (J — HHTEHCHBHOCTH CBETa, P yroi nupaxyn).
BAPUAHTHBI OTBETOB:

IP——
0 G4 sung

CocraBuTesb: ( >N 7 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIBHOTO YIPESIKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue nmoarorosku: 18.03.02 DHepro- U pecypcocOeperaroiime npoLuecchl B XHMUYECKOW TEXHOJIOTHH, HeYTEXHUMHUU U OMOTEXHOJIOIUH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3as.uuknom OM/] J’ﬁ"’ " T.I.Makycesa
10.03.2022 1.
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 YCTaHOBHUTB C HEONMPENEIEHHOCTEI0 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 TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«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
10.03.2022 r.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bowibepume 00un sapuanm omeema
Ha myT ecTeCTBEHHOrO CBETa MOMEINEHBI JBE IUIACTUHKUA TypMa-
nuHa. [Tociie mpoXokIeHUs TUTACTUHKN 1 CBET MOJHOCTHIO MOJISPH-
30BaH. Ecnu J;1 u J, — MHTEHCHMBHOCTH CBeTa, MPOLIEAIIEro Iula-
cTHKH 1 ¥ 2 COOTBETCTBEHHO, U YroJI MeXay HanpasieHusimu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPHAHTBI OTBETOB: 1)), = {:; 23, =353

3. Jq
Ja :131’4) T2 =5

CocraBuTeb: ( S 4 E.B. Slkosnesa

o



MuHHCTEPCTBO HAYKH M BhICIIETo oOpa3oBanus Poccuiickoit denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 18.03.02 DHepro- u pecypcocOeperaroiime npoLuecchl B XHMUIECKON TEXHOIOIHH, HEPTEXUMUH U OHOTEXHOJIOTHH
[poduis: MaluHbI ¥ anmapaTbhl XUMHUYECKUX ITPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2. Memoouvl nabarodenus unmepgepenyuu ceema.
3. Peaxuus cunmesa. Tepmosoepuas peakyus.
4. Buibepume 00un sapuarm omeema

BepOﬂTHOCTL 06Hapy)KI/ITI) OJICKTPOH Ha y4YaCTKE (a,b) OJHOMEPHOI'O MOTCHIUAJIBHOI'O AN~

b
W= Im dx
Y 4 Y
Ka ¢ OECKOHEYHO BBICOKMMH CTEHKAaMM BBIUHCISIETCS MO (Qopmyrie a , Ine -
IJIOTHOCTH BEPOSITHOCTH, OIIpenessieMast hd -ynkuueii. Eciin b4 -pyHKUIMS UMeeT BUI, yKa-
I 1 £l L<x<L
: : 3aHHBIH Ha PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH HJICKTPOH Ha ydacTke & ' paB-
I I HA...
) I
|
0 L . L BAPHAHTHI OTBETOB: 1) 5; 2)1:3)1; 4)3
3 3 8 4 2 8
CocTaBUTE/b: e E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenue nmoarorosku: 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XHMHIECKON TEXHOIOIHH, HeTEXUMUH U OHOTEXHOJIOTHH
Tpoduns: MalyHel ¥ annapaTbl XMUMHUYECKHUX TPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAHOHHBII OuJteT Ne 22

1. Hua- u napamaznemuxu. Peppomaznemuku u ux ceoucmea.

2. Bbi600 3axona nperomienus ceema.

3. Tunvl 63aumo0eticmsust d1eMenmaphblx Yacmuy. 3aKonbl usny4enus abcoaomuo YepHo20 meid.

4. Bbwibepume 00un sapuanm omsema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHMOCTU CHeKT'paHBHOﬁ IIJIOTHOCTH SHEPTCTU-

i 6000 K YEeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAiauHbI BosHbI pu T=6000K. Ec-
I JIM TeMIlepaTypy Tela yMEHbIIUTh B 2 pa3a, TO SHEpreTndeckas CBETUMOCTh abco-
: JIIOTHO YEPHOTO TeJIa YMEHBIINTCS. .
I BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 paza; 3) B 8 pasa; 4) B 4 pasa.
|
I >
500 AL HM

CocTaBUTEb: R e il E.B. SlkoBnesa



MuHHCTEPCTBO HayKH M BhIcIero oopazoanus Poccutickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Luxn uzuxo-mamemamuyueckux OUCYUnIuH

Hamnpapnenue noaroroBku: 18.03.02 DHEpro- u pecypcocOeperarme mporecchl B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOT U
[Tpoduns: MaluHbl ¥ annapaThl XUMUYECKUX ITPOU3BOJICTB

KPUTEPUU
OLICHKH 3HAHMH CTY/JI€HTOB Ha JK3aMeHe (2 cemecTp)

MaxkcruManabHOE KOIMYeCTBO OasioB 3a sk3ameH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIpoC,

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

HUA.

B xaxngom Ounere 3 Teoperuueckux Bompoca u 1 pacuernoe 3amanue. [lpu
pEIICHUH PACUETHOTO 3aJaHHsl TEOPETUUYECKHE MPEANOCHUIKH PAcKpbIBaTh 00s3a-
TEJIBHO.

3a OTBET Ha eonpoc BhIcTaBisieTcs cTyAeHTY9 < R< 10 éannoe, ecnu cty-
JICHT:

- TIOKa3aJ TJIyOOKHE W BCECTOPOHHME 3HAHMS 1O BONPOCY OWJIETa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOMW M JIOTIOJHUTEIBLHON JIUTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONIUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTUYECKH CTPOMHO U TMOCJEAOBATEIBHO HU3JIaraeT y4eo-
HBII MaTepuall, IEMOHCTPUPYS YMEHUE aHAJIU3UPOBATh PAa3IMYHbIE HAYUYHbIC B3IJIsI-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKU CBS3BIBACT TCOPETUUECKHE MOJIOKEHHUs C mpakTukon (1,2 < R<
1,4);

- oOnamaet KynbpTypoi peun (1,2 <R<1,4).

3a OTBET Ha 6onpoc BuICTaBIsAETCs CTyNeHTY 8 < R< 9 fannoe, ecnu CTyAeHT:

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO IMOJIHBIE 3HAHMS MO BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIM-
TepaTtype, 3HaeT TpeOoBaHus K puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIbHO U IOCJIEOBATEeNIbHO U3JaraeT y4eOHbI MaTepuan, mpen-
IPUHUMAET MOMBITKYA aHATU3UPOBATH PA3NUYHbIE HAYyUHbIE B3MJIAIBI U 0OOCHOBAThH

COOCTBEHHYIO TMO3UIINIO, IPU 3TOM JOIyCKaeT He3HaunTeapbHbie ommoku (1,0 < R<
1,2);



- YMEET CBS3bIBATh TCOPETHUCCKUE TOJOKCHHS C MPAKTHYECKOM JCSITEIbHO-
ctbio (1,0 <R<1,2);
- oTIIMYaeTcs pa3Butoit peusto (1,0 < R<1,2).

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

- TMOKA3bIBACT TBEPJbIC 3HAHUS IO BOIMPOCY OMIIETa B COOTBETCTBHH C y4ueO-
HOM MpOrpamMMoOii, OpUEHTUPYETCSI JTUITh B HEKOTOPHIX JTUTEPATYPHBIX UCTOTHHUKAX,
3HAeT OTJCNIbHBIC TpeOOBaHus K pusnueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepual u3jaraeT pernpoayKTUBHO, AOMyCKasi HEKOTOPBIE OIITHO-
ku (0,75 <R< 1,0);

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

- C TPYJIOM yMEET YCTaHOBHUTH CBA3b TEOPETHUUECKHUX MOJOKEHUM C MPaKTH-
koit (0,75 <R< 1,0);

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

3a OTBET Ha 60nPoc BHICTABIsETCS CTyACHTY R< 6 daninoe, ecivi CTyneHT:

- IGMOHCTPHUPYET HE3HAHNE OCHOBHBIX IMOJIOKEHHI Bompoca omiera (R< 3);

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM ¢u3nueckuM 3akoHaM (R<
0,75);

- HE B COCTOSIHUM JIaTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCH], 0OOCHOBATh
cobctBeHHyo nosuiuio (R< 0,75);

- HE yMEeT YCTaHaBJIMBATh CBS3b TEOPETHUECKUX IMOJIOKEHUN C MPAKTHUKON
(R< 0,75);

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



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKkui HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxyremem Mexanuueckuu
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hamnpapnenaue noaroropku: 18.03.02 DHepro- u pecypcocOeperarolime mporecchl B

XAMHUYECKOHN TEXHOJIOTUH, HeTEXUMUHU U OMOTEXHOJIOT U
(k00 u Haumenogawue)

HpO(l)I/IJIB/ Imporpamma. MaiuyHbl ¥ annapaThl XMMUYECKHUX IMIPOU3BOJICTB

KoMIJIeKT TeCTOBBIX 3aJaHuH 1JIs1 NMpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HUTOI0OBOI'0 TECTUPOBAHUSA

o pucumiinae Pu3uka

PexoMeHganuu Imo UCIOJIb30BAHUIO

KoMmiekT TecToBbIX 3aJJaHUll COAEPKUT TECThI Il TEKYLIEro KOHTPOJIS 3HAHUU IO
pazzenaM ¥ UTOTOBOTO KOHTPOJISl 3HAHUM, YMEHUI W HaBBIKOB CTY/IEHTOB I10 BaXKHEHILIUM TeMaw,
u3ydaeMbIM 1o ¢usuke. s kaxaol yueOHOH rpynmbl pa3paboTaHO YeThIPEe BapuUaHTa PaBHO-
CJIOKHBIX U MapaJljIeNIbHBIX M0 COAEPKAHUIO TECTOB.

Ha BbInosIHEHNE Ka)kK0T0 UTOTOBOT'O TECTA MO AMCLHUIIIMHE PEKOMEHIYEM BBLIEIATH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMSI CTYAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIUCT
(6bnmaHk) ¢ oTBeTaMM K 3agaHusAM TecTta. [IpoBepky OJIaHKOB yJOOHO OCYIIECTBISATh, €CIIH OTBETHI
noMelieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesTeIbHOCTH CTYIEHTOB IO OTBETaM 00eCreuynBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxuttoueHue B TecT 3a/1aHUl «y3KOM HaIpaBIEHHOCTHY», 00ECIIEUNBAIOIINX POBEPKY
OJIHOM — IBYX €MHUI] HOBbIX 3HAHWM, TO3BOJISIET YBEIMUNUTH KOJIMUECTBO 3aJaHUI TecTa 10 CpaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYIEHTOB. BMecTe ¢ TeM TecThl He 00ecreunBaroT NpoBep-
Ky BceX BHUJOB (hOpMUPYEMBIX YMEHUH W HaBBIKOB, HAallpUMEp, YMEHHsI 0OOCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIH orpoc. [ToaToMy MTOroBoe TeCTHpOBaHME IIEIECOO0Pa3HO
MPOBOAMTD TEPE] SK3aMEHOM JUIsl ONEPATUBHOM JMArHOCTUKHU YCBOCHMSI OCHOBHBIX (PU3NYECKUX
TTOHSATHUH.

1 mpoBepKM WMTOrOBBIX 3HAHMM CTYACHTOB IpeuiaraeTcsi 4 BapHAaHTAa TECTOB.
Kaxaplii TeCT cOCTOUT U3 25 TecTOBBIX 3aiaHuii. Bpems BrinosnHeHns tecta 60 MUHYT

OCHOBHOM KOMILJIEKT TE€CTOBBIX JK3aMEHAIMOHHBIX 3aJaHWd HAaXOAUTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxeT ucnoabp30BaThCs KakK IS TEKYIIEro KOHTPOJIS 3HAHHHA MO OT-
JIENIBHBIM pa3ieiaM, TaKk 1 HUTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLUIIIMHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 32 KaXJ10€ MPaBUIBLHO BBITIOTHEHHOE TecToBoe 3ananue 0,12 Gamna.

Jly1g TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUMTAIOCH CAAHHBIM, HEOOXOJMMO BBIIIOJHUTH
ero Ha 2,0 Gama u Bbime. [Ipy MOBTOPHOM TECTUPOBAHHM B MUTOTOBBIA PEUTHMHT UIET CpPEIHUMA
0aJu1 10 BCEM IOMBITKAM.



https://moodle.nchti.ru/

CTpykTypa TecTa no (pusuke

Ne HaumeHnoBanue pasgena auc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KunemaTtrnka TOYKM W TOCTYMATEIHHOTO IBIDKEHHS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JlnHaMudeckre mapaMeTphbl BpamaTeIhbHOTO JIBIDKE-
HUS TBEPIIOTO Tea
6 JluHamMyKa BpaliaTeIbHOTO JIBMDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHUKE
7 CrieranbHast TEOPHUS OTHOCUTEEHOCTH
8 OCHOBHBIC TIOJIOKEHUSI M TOHSTHS MOJICKYJISIPHO-
KWHETUYECKOI TeopHu. 3aKOHBI UICaIbHOTO Ta3a
MonekynsipHass ¢Gu3UKa U Tep-
2 MOJIMHAMHKA 9 CpenHsist 3HEPTHS MOJICKYIT
10 Bropoe Hauano repmoarHaMHUKH. DHTponus. [{ukisl
11 SIBeHus mepeHoca
12 Teopema ['aycca s 3J1€KTPOCTaTUYECKOIO IOJIA B
BaKkyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HAPps’KCHHOCTU U MOTCHIMAIa
14 DJEeKTpUYECKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa AJIEKTPUUECKUX U MAarHUTHBIX HOJEH
16 Kone6anus. OcHOBHbIE OHATHUS U ONIPEIEIECHUS
17 CrnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanus 1 BOTHBI
18 OHeprusi BoyHbI. [lepeHOC SHEPTruM ANEKTPOMArHHUT-
HOI1 BOJTHOH
19 Wuatepdepennms u nudpakius cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspuzanust u qUctiepcus CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 Crnexktp atoma Bogoposa. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/1](3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DJIeMEHThI AAepHON (H- 23 BemiecTBa. BomHoBast (yHkmmsa. COOTHOIIEHHE He-
3UKH W (PU3HKH 3JEMEHTapHBIX onpezenenHocrei I'eiisenbepra
dJacTurl. 24 VYpasuenus lpenunrepa (oburre cBoWCTBA)
25 OyH1aMeHTaIbHbIe B3aUMOAEHCTBUS
Kpurepuu oueHKHU pe3ybTaTOB HTOTOBOTO TECTHPOBAHMSI:
KonnuecTBo BEpHO BBIIIOJIHEHHBIX 3aJaHU 21-25 17-21 13- 17 0-13
3a KaKIblil BEPHBI OTBET Ha BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oopazen aucra o

TBE€TOB CTyA€HTA.

Howmep 3ananus

HOMep MpaBUJIbLHOI'O OTBETA




Bapuanr - 1
3AJIAHHUE Ne 1.
Y CTaHOBUTH COOTBETCTBUE MEXIy MPUCTABKAMH K 0003HAUYCHUSIM CAMHUI] H3MEPEHHS U

JeCATUYHBIMU TIOpsiakamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mwuiu — (m), Mera — (M),

Kuio —

1)
2)
3)
4)
5)
6)

(K).
BAPUAHTBI OTBETOB:

108
10 -12
10°°
1073
108
103
3AJJAHUE Ne 2.
Touka M JABHKCTCA 110 CIIMPAJIA C MOCTOSIHHOM IO BEJIUYUHE CKOPOCTBIO B HAITPABJICHHH,

YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYHMHA HOPMAaJIbHOI'O YCKOpEHHUS

BAPUAHTBI OTBETOB:
1) yBenuumBaeTcs
2) yMEHbIIAeTCsI
3) He U3MCHSETCS

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

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

1)
2)
3)
4)

1)
2)

3)
4)

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
SAJAHME Ne 4,

WNHuepuumanbHOI Ha3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTbBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA

B KOTOPOW BCE MEXAHUUYECKHUE SBJIIEHUS MPOTEKAIOT OJMHAKOBO IIPU OJMHAKOBBIX HAudallb-
HBIX YCIIOBHSIX

B KOTOPOU BBIMNOJIHIETCS BTOPOM 3akOH HbproTOHA

KOTOpas IBUKETCAI PAaBHOMEPHO



3AJAHUE Ne 5.

TonkocTeHHast TpyOKa M KOJBIIO UMEIOT OJMHAKOBBIE MAcChl M paguychl (puc.). st ux

MOMEHTOB UHEPLUU CIIPaBEIIUBO COOTHOIIEHHUE. ..
o ame
R
m
m /! K
I;

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

3AJIAHUE Ne 6.

[Tap u monbiit uuHAP (TpyOKa), UMEIOIUE OJIMHAKOBBIE MACcChl U PAINYChl, BKaThIBA-
10TCs 0€3 POCKaIb3bIBaHMs Ha TOPKY. Eciii HayanbHble CKOPOCTH 3TUX TET OJJUHAKOBBI, TO...

BAPUAHTBI OTBETOB:

1) BblIIlIe MOJHUMETCS TOJBIH TUTHH/ID

2) BBIIIIE MIOJHUMETCS 1Iap
3) oa Tena MOAHUMYTCS HA OJTHY U Ty K€ BBICOTY

3AJAHUE Ne 7.

B cucreme orcuera, ABMXKYIIEHCS CO CKOPOCTBHIO, COM3MEPUMON CO CKOPOCTHIO CBETa

HaOJronaercs. . ...

BAPUAHTBI OTBETOB:
1) cokparieHue pa3mMepoOB BIOJIb HATTPABICHUS ABHKCHUS
2) yBeNIUYEHHUE Pa3MEPOB BJIOJIb HAMIPABIICHUS JBUKCHUS

3) cokpalieHue pa3MepOB B HAMPABICHUH MEPIICHIUKYIISIPHOM JTBH>KEHUIO
4) yBenuuYeHHE Pa3MEpOB B HAMPABJICHUH MEPICHANKYIISIPHOM JIBHKECHHIO

3AJAHHUE Ne 8.



Jl71g uaeanbHOTo ra3a Mexay MOJIEKyJaMi IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) cuibl MPUTSHKEHUS
2) CHIIBI OTTAIKUBAHUS
3) ¥ CWIIBI IPUTSDKCHUS, U CUJIBI OTTAIIKUBAHHS OJJHOBPEMECHHO
4) OTCYTCTBYIOT CHJIbI B3AaHMOJICHCTBHUS

3AJAHHUE Ne 9.

CpenHsisi KMHETHYECKass SHEPTUs MOJIKYJ Taza mpu Temneparype T 3aBUCHUT OT WX
CTPYKTYPBI, YTO CBSI3aHO C BO3MOXXHOCTBIO Pa3IMYHBIX BHUJIOB JBM)KCHHUS aTOMOB B MOJICKYJIE.
[Tpu ycinoBUHM, YTO UMEIOT MECTO TOJBKO MOCTYMATEILHOE U BpaIIaTeIbHOE TBUKCHHE, CPEIHSISI
sHeprus MoJiekyn a3oTa (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
5
—kT
4)
3AJIAHUE Ne 10.
Ha pucynke mzobpaxen nukia Kapao B xoopnunarax (P,V). AnuabGatHoe pacuimpeHue
HpOI/ICXO)II/IT Ha aTaric

v

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 11



SIBieHNe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUH TPAIUEHTA ...
BAPUAHTBI OTBETOB:

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

3) Temmeparypsl

4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toveunslit 3apan +(Q HaXOAUTCS B IEHTpe chepuyeckoil moBepxHocTH. Eciu yBeanuuTh paanyc

C(i)@pPI‘IGCKOfI IMOBEPXHOCTHU, TO IIOTOK BCKTOpa HAMNPSKECHHOCTH OJJICKTPOCTATHUYCCKOI'O IIOJIA
—

£ yepes moBepXHOCTH Cepsl. ..
BAPUAHTBI OTBETOB:
1) HE U3MEHHUTCH

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJJAHUE Ne 13

ITone co3mano OeCKOHEYHOI PaBHOMCPHO SapH)I(CHHOﬁ IINIIOCKOCTBIO C HOBerHOCTHOﬁ
INIOTHOCTHIO 3apsiaa —O. Vkaxure HaIIpaBJICHUC Y6BIBaHI/IH IIOTCHIMAJ1a B TOYKEC A.

= 1

BAPUAHTBI OTBETOB:

3AJIAHUE Ne 14

Ha pucynke npencrasieHa 3aBUCHMOCTb MAarHUTHOIO IOTOKA, IPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHU. DJIC HHIYKIINK B KOHTYpPE IO MOJYJII0 MaKCUMaJIbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX MOJIEH CIIPaBEeIINBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

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

CKI1apIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHUS OJHOTO HAMPABIICHUS C OJUHAKOBBIMHU MTEPHOIA-
Mu. PesynpTupyromiee kosiebaHue UMEET MAKCUMAaJIbHYIO aMIUTUTY 1y TIPH pa3HOCTH (a3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 0,257

3AJJAHHUE Ne 18



[Tpu ymeHblIeHHH B 2 pa3a aMILTUTYbI KOJICOAHUH BEKTOPOB HANPSIKEHHOCTHU 3JICKTPH-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

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

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

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

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) uarepdepeHumeit
4) mudpaxuueit

3AJAHHUE Ne 21

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

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

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



BAPUAHTBI OTBETOB:

1) 2s-1s
2) 4f —3d
3) 3d-2p
4) 2p-1s

3AJAHHUE Ne 23

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

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

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

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



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

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

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



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

BAPUAHTBI OTBETOB:

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

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

M

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

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

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

JleiicTByromasi cuia, NEHCTBYIOIIAs Ha TEJIO MPH U3MEHEHUH €ro CKOPOCTH Maccoi
mM=2kr ¢ VI1=20m/c mo v2=30m/c 3a At=2c paBHa...

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

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



BAPUAHTbBI OTBETOB:

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

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAJIb3bIBAHMS C TOPKH BBICOTOM h. Torma BepHBIM yTBEP)KICHHEM OTHOCH-
TEJIbHO CKOPOCTH TEJ Y OCHOBAHUS TOPKHU SABJISIETCS CIEAYIOLIEE:

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

3AJJAHME Ne 7.

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

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

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

CpenHsis KMHETHYECKass SHEprusi MOJEKYJ rasa npu Temmeparype T 3aBUCHUT OT HX
CTPYKTYpBI, YTO CBSI3aHO C BO3MO>KHOCTBIO Pa3JIMYHBIX BHUJOB JIBUJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEKOT MECTO TOJIBKO MOCTYNATENbHOE M BPAIATEIbHOE ABUKEHUE, CPEIHSISA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

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

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

Ha pucynke uzob6paxen mukin Kapuo B xoopaunartax (p,V). W3orepmuueckoe cxaTue

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

-

v

3AJJAHUE Ne 11

SIBneHue TenIoNnpoOBOAHOCTH UMEET MECTO NPH HAJTMYUHU U3MECHEHHUS ...
BAPUAHTbBI OTBETOB:

1) temnepaTypbl

2) KOHLEHTpALUU

3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a
4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh
cepuueckoil MOBEPXHOCTH, TO MOTOK BEKTOPAa HAMPSKEHHOCTH 3JIEKTPOCTATHUYECKOTO

nonst £ yepes moBepXHOCTH cdEpHI. ..

BAPUAHTBI OTBETOB:

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

[Tone cozmano TOYEUHBIM 3apsA0OM +q. YKaKUTE HAllpaBJICHUE YBEJIWYEHUs MOTEHIMaNa
TOYKE A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucyHnke npexncrasieHa 3aBUCHMOCTb MarHUTHOTO IOTOKA, IPOHU3BIBAIOIIETO HEKO-
TOPBIM 3aMKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIIMK B KOHTYpPE IOJIOXKUTEIbHA U II0 BEJU-
YyHE MaKCHMaJIlbHa HA UHTEPBAJIE ...

4

t, ¢

w
5
et el - - -
w
B e - - -
O
4-
=
e =
52
N Y s o
N
\

BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DnekTpudecKoe Mojie BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KOJeOaHUSX. . .

BAPUAHTBI OTBETOB:

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



CxutagpiBaloTCsl 1Ba TapMOHUYECKHX KOJIeOaHHUsI OJHOIO HANpaBJiI€HHs C OJMHAKOBBIMU
nepuonamu. PesynpTupyromee kojiebaHue UMeeT MUHUMAIIbHYIO aMIUIUTYy MU pa3HOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

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

IIpu yBenuueHuu B 2 pas3a aMIIUTY/bl KOJ€OaHNUN BEKTOPOB HAIPSHKEHHOCTH 3JIEKTPU-
YECKOI'0 ¥ MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA SHEPIUH ...

BAPUAHTBI OTBETOB:
1) yBenuuutcs B 4 pasza
2) yBenuuyuTcs B 2 pasza
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

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

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

Ilonmas nojrsipu3sanusda OTPaKCHHOI'0 CBETAa OT IMMOBEPXHOCTH IOUIJICKTPHKA Ha6J'IIOI[aeTC${
Ipu yriie MeKay MpeJIOMJIICHHBIM U OTPAKCHHBIM CBETOM PABHBIM. ..

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

WuTerpanbHas mydeucnyckarenbHas ciocooHocts AUT npu yBennyeHUH TeMIiepaTrypbl
B 2 paza...

BAPUAHTBI OTBETOB:

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



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 BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

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

[Ipn oxmHaKkoBOM JUIMHE BOJH JI€¢ bpoilyid CKOPOCTh 0-4aCTUIbl OTHOCHTEIBHO CKOPOCTH
IIPOTOHA. ..

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

CTaLII/IOHapHBIM YpaBHCHHUEM H_Ipez[HHrepa JAJI4 9aCTUIllbl B OTHOMCPHOM AIIHUKE C 0ecko-
HCYHO BBICOKMMHU CTCHKAMU ABJIACTCA YPaBHCHHC. ..

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

2) 1mecTbh MPOTOHOB M JABCHAIATh HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



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

1) C nomotrsio GopMyIT C HCIOTIB30BAHHEM PE3YIbTATOB MPSMbBIX U3MEPCHUI
2) HenocpeacTBEHHBIMU H3MEPEHUSMH (DU3UUECKUX BEITHMYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

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

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

1)
2)
3)

M
[ S
BAPUAHTHI OTBETOB:
YMGHLI_HaCTCH
HC U3MCHIICTCSI
YBGJ'II/I‘II/IBaeTCSI
3AJJAHUE Ne 3.

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

umeeT Bu S = 4t + t2. Uemy paBHa CKOPOCTh Tela B MOMEHT BpeMeHH t = 2 ¢ IIpH TaKoM JIBHKe-

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJAHUE Ne 4.
Bropoii 3akon HeioToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:

CKOpPOCTh M3MEHEHUS UMITYJIbCa TeJla paBHA JECUCTBYIOIIECH HAa HETO CHJIE

BO BCEX MHEPLUHAIBHBIX CUCTEMaX OTCUETA BCE MEXAHUYECKHE SIBJICHUS MPOTEKAIOT OJU-

HAKOBO HpI/I OANHAKOBBIX HAYAJIbHBIX yC.]'IOBI/ISIX

CUJIBI, C KOTOPBIMH JIEUCTBYIOT JPYT HA JIpyra B3auMOJACHCTBYIOIIUE Tela, PABHbBI M0 Be-

JINUUHC U HpOTI/IBOHOJ'IO)KHI)I 110 HanpaBneHmo

BCSIKOE TEJIO HAXOAUTCS B COCTOSIHUU MOKOSI WM PABHOMEPHOTO MPSIMOJIMHEUHOTO JIBHXKE-

HUsA, II0OKa BSaHMO)IeﬁCTBHe C )IpyrI/IMI/I TCJIaMH HE 3aCTABUT €10 UBMCHHUTH OTO COCTOAHHNEC
3AJJAHUE Ne 5,

Eciu MomeHT HWHCPIUHN TCJIa YBCIIMYUTL B 2 pasa u YrijioByr0O CKOPOCTH €ro BpallCHUSA

YBEJIMYUTH B 2 pa3a, TO MOMEHT UMITYJIbca Tea. ..

1)

BAPUAHTBI OTBETOB:

yBENIUUUTCS B 4 pasza



2) He U3MCHSETCS
3) ymeHbIUTCS B 4 pasa
4) yBemuuutcs B 8 pa3s
3AJIAHME e 6.

[Tap 1 nonbiii nunuHAp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MAaCChl U PAJINYChl, CKaTbIBa-
I0TCs1 0€3 IMPOCKaJIb3bIBaHMsl C TOpKU BbIcOTON h. Torna BepHbIM yTBEpKIAECHHEM OTHOCHUTENIBHO
CKOpPOCTH T€Jl Y OCHOBAaHUS T'OPKH SIBJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGoubliie CKOPOCTH IIapa
2) 00sbliie CKOPOCTh MOJIOTO IUIUHAPA
3) ckopocTH 000UX TENI OJJUHAKOBEI

3AZJAHHUE Ne 7.
CrepxeHb JIBKETCS CO CKOPOCTHIO, COM3MEPUMOI CO CKOpPOCThIO cBeTa. Hampasiienue
CKOPOCTH MEPIEHIUKYISIPHO CTePkKHIO. [Ipu 3TOM JyiMHA CTEpKHSA OTHOCUTENBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) craner Kopoue
2) cTaHeT JAJHMHHEe
3) He U3MEHUTCS
3AJJAHUE Ne 8.
[19Th OCHOBHBIX 3aKOHOB MJIEAJBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3akon JlampTOHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYAI0 TEPMOJMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

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

IATETHLHOTO U KOJICOATETbHOTO MBYKEHHI MosteKyibl. J{is yriekucioro ra3a (CO2) yucio i paB-
HO ...

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

Ha pucynke nzo6paxen mukin Kapao B koopaunarax (P,V). AaunabatHoe cxxaTtrue mpouc-
XO0OUuT Ha dTaIIe ...

v

BAPUAHTBI OTBETOB:
1) 4-1
2) 1-2
3) 2-3
4) 3-4

3AJIAHHUE Ne 11
SIBnenue quddy3un XxapakTepu3yeT nepeHoc. . .

BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHXKEHUS
4) 3MeKTPUYIECKOro 3apsaa
3AJJAHHUE Ne 12

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

CTUTH U3 LCHTpPA C(l)epbl, OCTaBJIdgA €ro BHYTPHU HCC, TO IIOTOK BCKTOPA HAIIPSI)KCHHOCTU 3JICKTPO-
—

cTatrdeckoro moys £ uepes moBepxXHOCTH ChEpH. ..
BAPUAHTBI OTBETOB:

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

[Tosie cozmaHo TOYEUHBIM 3apsIOM — (. YKaXHUTE HalpaBieHHE YBETUYCHUsI TIOTEHIANa

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

3AJAHUE Ne 14

Ha pucynke npencrabieHa 3aBUCUMOCTh MAarHUTHOTO IOTOKA, IPOHU3BIBAIOIIEIO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D/IC UHIYKIMU B KOHTYpE paBeH HYJIIO Ha yYacTKe. ..
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BAPUAHTBI OTBETOB:

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

OTHOCHTENHEHO CTAaTHUYECKNX MAarHUTHBIX ITOJIEH CITPaBCAJIUBEI YTBECPIKICHUA:

BAPUAHTBI OTBETOB:

1) CunoBble TMHUA MAarHUTHOT'O MHOJIS SBJISFOTCS 3aMKHYTBIMHU.

2) MarnuTHOE 10JIe HEe coBepIIaeT padoThl HaJ ABMKYIIUMUCS 3JIEKTPUUECKUMHU 3aps-
JaMH.

3) MaruuTHoOe€ 1noJie AeUCTBYET Ha MOKOSIIUIACS 3apsi.

3ATAHHUE Ne 16
KonebarenbHblii poriece XxapakTepu3yercs ... YKa3aTh BCe MPaBHIbHbIC OTBETHI.



BAPUAHTbBI OTBETOB:

1) ammuuTymaoi
2) dazoi

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CkJaipIBatOTCs IBa TApMOHUYECKUX KOJIEOAHUs OAHOTO HAIpaBJIEHUs C OJUHAKOBBIMM IIEpUOJa-
mu. PesynpTupyromiee kojgebaHrne UMEET MaKCUMAJIbHYIO aMILUTUTYAY NPH pa3HOCTH (a3, paBHOM

BAPUAHTBI OTBETOB:

1)0
2)m
3) 0,57
4) 0,25
3AJJAHHUE Ne 18
W3nyueHne 3JeKTPOMArHUTHBIX BOJH MTPOUCXOIHT ...

BAPUAHTBI OTBETOB:

1) mpu 1oKoe 3IEKTPUUECKUX 3apsi/I0B

2) Bcerna

3) npu YCKOPEHHOM JBUKEHHUH JIEKTPUUECKUX 3aps/I0B

4) npu NpSAMOTUHEHHOM PaBHOMEPHOM JBIMKEHUH 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa’KeHHE U MPEIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEpACHPEeIEHNEe YHEPIMHA CBETOBOIO U3IY4YEHUS NPH HaJI0XKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

I[I/ICHepCI/IH, npu KOTOpOfI MoKa3aTeiib MPCIOMJICHUA YMCHBIIACTCA C YBCIIMYCHUCM IJIU-
HBbI BOJIHBI, HA3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) HOpMaJIbHOM UCTIEpCUEi
2) aHOMaJIbHOM AucHepcuei
3) nucniepcueit mokasaTess MPeToOMIICHHUS



3AJJAHHUE Ne 21

Bo ckonbko pa3z u3MEHHUTCS MHTErpalibHas JydeHnciyckareiabHas cnocodHocts AUT, ec-
JM TeMIIepaTypy Tela yBeJIu4uTh B 2 pa3a?

BAPUAHTBI OTBETOB:
1) yBenuuures B 8 pas
2) yBenuuuTcs B 16 pa3
3) ymeHbmmTCS B 8 pas
4) ymenpmutcs B 16 pas
3AJJAHHUE Ne 22

[Ipu nepexomax 3a€KTpoHA B aTOME C OJIHOI'O YPOBHS Ha JIPYroil 3aKOH COXPAaHEHHS MO-
MEHTa UMITYJIbCA HAKJIAJBIBACT OIpE/ICICHHBIC OrpaHndcHus (TpaBmwiio otoopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOJ0poJa (PHC.) 3anpeuieHHbimM TIepeX0 oM SBISETC. . .

r s p d f
3 e
2 —
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJJAHUE Ne 23
DIEKTPOH M 0-4acTHUI[a UMEIOT OJIMHAKOBBIE CKOpOCTH. JliMHa BOJIHBI e bpoins anek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y,21€T
BAPUAHTBI OTBETOB:
1) Gonbire

2) MeHbIIe



3) OyayT UMETh OIMHAKOBBIC 3HAYCHUS

3AJAHUE Ne 24

CranuonapusiM ypaBHeHueM lllpeaunrepa asst 3JeKTpoHA B BOAOPOJONOA00HOM HOHE
ABJIIETCS. ypPABHEHHUE. ..

BAPUAHTBI OTBETOB:
2 Ze*
A+ ZHE+ Jyr=0
1) A dmag ¥
d* 2 1 o
P E - T )y =0
2) dx A 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, UCITYCKAEMbIX aTOMHBIMHU sipaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuaunr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXTY (DPM3MUYECKHMMHU MOHATHEM U omperneneHueM. Llena ne-
JIEHUS U3MEPUTENILHOTO IpUOopa onpeaessercs ...

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE NepeMEIICHHs yKa3arTeysi Npudopa K 3HAYCHUIO U3MEPSCMO BEINYHHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BeICHUEM Mpe/eia H3MEPEHUI Ha YHCIIO ICJICHUI IIKaIbl mpudopa
3AJIAHHUE Ne 2.

Touka M paBmXkeTCs IO ClMpany B HaIlpaBIEHUHU, YKa3aHHOM cTpenkod. HopmanbHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

Ca BAPUAHTBI OTBETOB:

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

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

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

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

IIpn pacdyere MOMEHTOB HMHEpPLUHM TeJla OTHOCUTENIBHO OCEH, HE IPOXOIAIIMX 4Yepes
LIEHTP Macc, UCMONb3yIOT TeopeMy LlITeiinepa. Ecnu och BpaleHHss TOHKOCTEHHON TpyOKH mepe-



HECTH M3 IICHTpa Macc Ha 0Opa3yrollyro (PUC.), TO MOMEHT WHEPIIUHU OTHOCHTEIIPHO HOBOW OCH
YBCIUYUTCA B ...

A 4
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~ —— -

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

CrnomHoi ¥ monblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MACChl U PaJInyCHhl,
CKaThIBAOTCS 0€3 MPOCKaIb3bIBaHUS C TOPKU BbICOTOM h. Toraa BepHbIM yTBEpXKAEHUEM OTHOCH-
TEJIbHO BPEMEHU CKAaThIBaHUS K OCHOBAHMIO TOPKU SIBJISIETCS CIEAYIOLIEE:

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

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecimu
OIWH KOCMOHAaBT, OTHOCHUTCJIBbHO BTOPOI'0, MOBOPAYUBACT CTCPKCHL U3 BCPTUKAJILHOT'O IOJIOXKCE-
HUS B TOPU30HTAJIBHOE, TO OTHOCUTEIBHO BTOPOIO CTEPKEHD ...

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

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

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJI MaJbl IO CPAaBHEHUIO C MEKMOJIEKYIISIPHBIM PACCTOSTHUEM
2) MeXIy MOJICKYJIaMH YYUTBIBAOTCS CHIIbI IPUTSDKEHUS M OTTAJIKABAHUS
3) oSHepruei IBMKEHHS MOJIEKYI MOKHO peHeOpeyb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU

3AJAHHUE Ne 9.



CpenHsisi KHHETUYECKask SHEPTHsl MOJIEKYJIbI UEAIbHOTO ra3a Mpu TemIiepaTtype 1 paBHa

.
g=—kT
2 . 3mech ,i=Na+Ng, +2Nk, TAE Nn, Ngy, Nk, — YUCIO CTEIEHEH CBOOOBI MOCTYIATEILHOTO,

BpALIATEIbHOI0 U KOJIEOATEIBHOr0 IBUXKEHUI MoJIeKybl. [Ipu ycnoBuu, 4To MIMEIOT MECTO TOJIb-
KO IIOCTYIIaTeJIFHOE U BpallaTeIbHOE IBIDKeHNUE, Ut Bogopoaa (Hz) uucio i paBHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke nzo6paxken uukn KapHo B koopaunarax (P,V). U3orepmuueckoe pacmmpe-
HUE TIPOMCXOIUT Ha JTale ...

v

BAPUAHTBI OTBETOB:

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

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCKOHEYHOIH paBHOMEPHO SapH)I(GHHOﬁ IIJIOCKOCTBIO C HOBerHOCTHOfI
IUIOTHOCTBIO 3apsaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIpaBJICHUEC YBCIUYCHUA IIOTCHIHAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u2

2) 1u3

3) 3ul

4) 2u4d

3AJIAHUE Ne 14
Ha pucyHKe npecTaBieHa 3aBUCUMOCTh MAarHUTHOTO TTOTOKA, TIPOHU3BIBAIOILETO HEKOTOPBIH 3a-
MKHYTBIIH KOHTYp, OT BpeMeHHd. DJIC HHIYKIUK B KOHTYPE MOJIOKUTEIBHA U 110 BEIMINHE MUHH-
MaJlbHa Ha HHTEpBaJe. ..
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BAPUAHTBI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJie SIBIIETCS JEHCTBYET TOJBKO Ha MOKOSIIUECS 3apsJibl.
3) IloTok BexkTOpa MarHUTHOM MHAYKLIMU CKBO3b IPOM3BOJIBHYIO 3aMKHYTYIO IOBEPX-
HOCTb OTJIMYEH OT HYJIS.
3AJAHUE Ne 16



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

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKJIaI[BIBaIOTCSI JABa TapMOHHUYCCKUX KOHe6aHI/I$I OQHOTI'O HaIpaBJICHUA C OAVMHAKOBBIMU 4YaCTOTa-
MU U paBHbIMU aMIIuTygamu Ag. [Ipu pazHoctu ga3z Ag = n amMImumMrtyaa pe3yiabTHPYIOIIETo KO-
nebaHus paBHa...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJJAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HHUXKC BOJIH ABJIAIOTCA ...

BAPUAHTbBI OTBETOB:

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

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

1) oiHO# OTpeIeIeHHOMN 1 CTPOTO MOCTOSTHHOM YacTOTHI
2) mo00M 4acTOThI

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 21



JUlnHa BOJHBI, NPUXOAAIIAACA HA MAKCUMYM CIEKTPAJIBbHOM IJIOTHOCTH M3J1y4aTelbHO-
ctu (I'A), ymenbmmnacs B 2 pasza. [Ipu 3Tom Temmneparypa tena ...

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

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

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

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 meliTpona
2) y 2JIeKTpoHa
3) JUIMHBI BOJIH OJJMHAKOBBI
3AJJAHUE Ne 24

Hecrannonapueim ypaBaeHneMm llpennHrepa siBiasieTcss ypaBHEHHME. ..

BAPUAHTBI OTBETOB:



2
H—ﬂ.\lf + U (x, y,z,0)¥ = I'Haai

1) 2 i
d* 2w i o S
R (E -y =0
2) Ax h 2
2
Ay + Lf Ew=0
3) R
diy  2m
Tt Ew=0
4) dx i
3AJTAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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