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

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 00paboTKK MH(OPMAIINKY; aKTyaIbHBIE POCCUICKUE U 3apyOeKHbIC HCTOYHUKHN UHPOpMAIH B che-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

VYK-1.2 YMeeT npuMeHSITh METOUKH TTOMCKa, cOopa M 00paboTKK MH(OpMAIK; OCYIIECTBIATh KPUTUYSCKUNA aHATIH3 U CUHTE3 HH(OPMAIUH,
MOJIYYEHHOM U3 pPa3HbIX HCTOYHUKOB; IPUMEHSTh CUCTEMHBIN TOJIXO/T IJIsl PEIIeHHs] TIOCTABICHHBIX 33/1a4.

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

Huouxamopul 0o- Imanwvt 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




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp (ouHasi popma)

Ouyenounvile cpedcmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 9 18 30
Pacuemmnan paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTp (0ouHO-3204Has popMma)
Ouyenounwvle cpeocmea Kon-éo | Min, éannos Max, oanio06
Jlabopamopnas paboma 4 18 30
Pacuemmnas paboma 3 9 15
Koncnexm no CPC 3 3 5
Koanokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTp (3a0unas ¢popma)
Ouyenounwvle cpeocmea Kon-60 | Min, dannos Max, éannos
Jlabopamopnasa paboma 2 18 30
Koumponvnas paboma 1 9 15
Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmozo: 60 100
2 cemectp (ouHas popma)
Ouenounvle cpeocmea Kon-¢0 | Min, d6annos Max, 6annoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnas paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpaxmuueckue 3ad0anus 3 3 6
Konnokeuym 5 10 15
Hmozo60e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmoczo: 60 100




2 cemecTtp (04HO-3204Hasi popMma)

Ouenounvle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnan paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmozoe0e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTp (3a0uHast popma)

Ouenounvie cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 1 8 12
Konumponvnas paboma 1 8 16
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 9 15
Hmozoeoe mecmuposanue 1 6 9

IK3amen 1 24 40

Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun 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 BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepuai, IPaMOTHO M IO CyIie-
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-
HECHUSI pacyeTHO—
rpaduueckoii pa-
OOTBI

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

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa lukn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Y4eOHbIM TUTAaHOM 110 HampaBieHHO MoAroToBkr 18.03.01 Xumuyeckas TEXHOJIO-
rusg ISl O0ydJarouuxcs MPeaycCMOTPEHO MPOBEACHUE JTa0OpATOPHBIX 3aHATHM I10
nucauininae OusHka.

JlaGopaTopHble 3aHATHS 10 JAUCIUILIMHE MPOBOJATCS B CIICIIUAIBLHO 000pY-
JIOBAHHBIX JJA0OPATOPHUAX C MMPUMEHEHUEM HEOOXOIUMBIX CPEeACTB 00ydeHUs: 1a00-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJIs UCCIECIOBAHUMN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

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

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTE anTOPUTMBI OMPEACICHUS JTOBEPUTEIHLHOTO MHTEpBAJIA TP TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

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

JlaGopaTopnasi padora Ne3. P.113. OnpeneneHrue CKOPOCTH IMYJIU MPU TMOMOIIU
0QJUTMCTUYECKOTO MasiTHUKA
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOPHOU paboTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBalOTCS KOHCEPBATUBHBIMU ?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




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 (0UHAasl, 04HO-3204HAasA, 3a04HAasi opma)

MunumajabHbii | MakcMMaJIbHBIA
Buasbi pador
0asa oas

CamMocTosTenbHasE MpopaboTKa TeopeThuye- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTte
O3HaKOMJIGHHE C YCTaHOBKOHW, MpPUOOpOM,
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 (04HAasi, 0O4YHO-3204YHAas, 32049HasA (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
OO0paboTka pe3ynbTaTOB UCCIEIOBAHNUSA, 110~ 13 9
CTpoeHue rpaduKoB ’
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

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xumuyeckas TEXHOJIOTHS
(k00 u Haumenogawnue)

[Tpodunb/mporpamma: XuMUYeckasl TEXHOJIOTHUSL MEePepadOTKU MOIUMEPOB M HJia-
CTOMEPOB; XMMHUYECKAs] TEXHOJIOTUSI OPTraHUYECKUX BEIIECTB; XUMUYECKasi TEXHO-
JIOTHSI BBICOKOMOJIEKYJISIPHBIX COCAUHEHHM; XUMHUYECKas TEXHOJOTHS MPUPOAHBIX
HSHEPrOHOCUTEIIEH U YIJIEPOIHBIX MAaTEPUAJIOB

VY4eOHbIM IJIaHOM 10 HanpasieHuto noaArotopku 18.03.01 Xumuueckas Tex-
HOJIOTHUS Il OOYyYarOIIMXCS MPETYCMOTPEHO MPOBEACHUE NMPAKTHYECKUX 3aHS-
THid 0 aucnuuimae @u3ukKa Bo 2 cemectpe. OOyJaronumMces MpeaiaraloTcs pas-
HOYPOBHEBBIE 3a/layd U 33JaHUsl PEKOHCTPYKTHUBHOTO YPOBHSI, MO3BOJISIOIINE
OLICHMBATh U JUArHOCTUPOBATh YMEHUSI CUHTE3UPOBATh, aHAIU3UPOBaTh, 0000IIATh
(aKTHYECKUIl U TEOPETUYECKUd MaTephasl ¢ (GOPMYyJIHUPOBAHUEM KOHKPETHBIX BbI-
BOJIOB, YCTAHOBJICHHEM MPUYUHHO-CIIEICTBEHHBIX CBS3EH.

3ananme 1

1. /IBa OqMHAKOBBIX 3apsSKEHHBIX IIapUKa Maccol m = 5 T, MOJIBEIICHHBIX B
OJIHOU TOYKE Ha HUTSAX JUIMHBI 1= 12 cM , pa3oLUIUCh TaK, YTO YTOJ MEXKIY HUTSIMU
ctain paBeH 0=600 . Onpenenurte 3apsija MAPUKOB.

2. JIBa anementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coequne-
Hbl OJIHOUMEHHBIMU TONt0caMu. CONMPOTUBJIECHUE COEIUHUTENIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTts CUILy TOKA B IIEIH.

3. DIIEKTPOKUIISTWIBHUK CO COUpalIbio conpoTuBieHneM R= 160 Om nome-
CTWJIM B COCYJ, cojepxaniuii Bogy oobemom V= 0,5 1 nipu temneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Uepes Bpemsi t = 20 mMuH crnupaib
BBIKTIOUMIIM. Kakoe koJim4ecTBO Boibl BeiKUMENo, ecyiv KITJI cniupanu n= 80%.

3amanue 2

1. TTo nByM mapayienbHbIM OCCKOHEYHO JIJTMHHBIM MPSMBIM MPOBOTHUKAM
TekyT Toku [ 1= 20 A u I, = 30 A B ogHOM HampaBiieHuU. PaccTossHre MeXIy Mpo-
BogHukamMu d=10 cMm. BeUMCIUTh MarHUTHYIO WHAYKIIMIO B TOYKE, yJIAJCHHOW OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. [1y40K 37€KTPOHOB BJETAET B MIPOCTPAHCTBO, I/I€ BO3OYKICHBI OJTHOPO/I-
HOE 3JIEKTpUUYECKOe MoJjie HanpsbkeHHOCThio E = 1,5xB/M u nepnenaukynsapHoe eMy
MarHuTHoe mnoJie ¢ uHaykiued B= 1,5MT. CKopoCTh 3JEKTPOHOB MOCTOSIHHA U
HallpaBJIeHa MEpPIEeHINKYIISIpHO BekTopaMm E u B. HaliTu CKOpOCTh IBHKEHUS DIIEK-



TpoHOB. Kak OyayT IBUraThCs JIEKTPOHBI, €CIU BBIKIOYHUTH 3JIEKTPUUYECKOE T0JIE?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?

3aganue 3

1. Ha mudpaknuonnywo pemerky aauHor 1 = 1,5 , comgepxkameit N = 300
HMITPUXOB, MAJA€T HOPMAJIbHO MOHOXPOMATHYECKUM CBET C JJIMHONM BOJHBI A =
550nM. OnpenenuTs: 1) yncao MakKCUMYMOB, HaOJIIOJJa€MbIX B CIIEKTpE AUPpPaAKIH-
OHHOM pemIeTKH; 2) yroj, COOTBETCTBYIOIIHM MMOCIETHEMY MAKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKYCHBIM paccrosiuueM f = 25cm mpoenupyer
M300paKeHUE TIpeIMeTa Ha dKpaH, OTCTOSIIEM OT JIMH3BI Ha paccTossHUM L = Swm.
OkpaH npuaBuHyiu K auH3e Ha AL = 18cm. Ha ckonbko clieyeT nepeMecTUTh
IpeIMeT, YTOOBI OMSATh MOJTYYUTh PE3Koe N300pakeHune mpeamera?

3. M3 cMOTpoBOrO OKOIIKAa MEeYM H3Iy4aeTcs MOToK JHeprun e =
4k JIx/MuH. Onpenenuts Temnepatypy T Ieun, eciu ImIomais oKomka S = 8cm? |

OcranbHble BapHaHTHI 33JaHUI MPUBEIACHBI B METOJAMYECKUX YKAa3aHUAX, Pa3-
paboranHbIX Ha kadenpe Puszuka:

1. bukrarupoB B.B., fAkosnesa E.B. 3aganus no ¢usuke 1 caMoCTOSATEIBLHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. buxrtarupoB B.B., fIkosneBa E.B. 3aganus no ¢usuke ajisi cCaMOCTOSATENLHON pa-
6otel ctyaentoB. Yacte 2./ Huwxuekamck: HXTU (punuan) ®I'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoensl u nomepa 3adau
Dnexkmpocmamauxa, dnekmpomaznemusm TI'eomempuueckasn u 601n06as
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
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To oyHOW M OYHO-3209HOHN (hopMe OOYUCHHsS 3a pelIeHHe KaKIOTO CTYACHT
MOJKET TMOJNYy4uTh OT 3 10 6 OamioB. [IpakTudeckoe 3aHATHE MO OYHON M OYHO-
3a04HOU (hopMe 00yUeHHUs OIIEHUBACTCS MUHUMYM B 3 - 4 Gajuta (ecii He CIIpaBUII-
Ccs ¢ 3aJlaHueM 0e3 TIOMOIITH TIPETIoIaBaTels), MAKCUMYM B S5 - 6 6ayutoB (eciu crpa-
BUJICS C 3aJIaHUEM CaMOCTOSITEIIHHO).

1o 3a0uHOM (hopme 0OyUEHHUs 3a PELICHUE KAKIOTO CTYAEHT MOXKET MOIYYUTh
ot 9 o 15 0annos. IIpakTueckoe 3aHATHE O 3a04HOU (opMe 0OyUEeHHsI OLICHUBA-
eTcst MUHIMYM B 9-10 Oarma (ecinu He crpaBWIICsS ¢ 3aJlaHueM O3 TTOMOIIH TMPETIo-
naBatensi), MakcuMyM B 14 - 15 GamioB (ecnu cnpaBuics ¢ 3aJaHUEM CaMOCTOSI-
TEJILHO).

WToroBpiil peHTHUHT MO MPAKTUYECKUM 3aHSATUSM MPOCTABISIETCS KaK CpeHee
apu(pMeTHIECKOE MOTYyUYEHHBIX 0aJIOB 3a pelieHre 3 UHIUBUIyJIbHBIX 3aJJaHUM.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHABHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa lykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 XyuMmuyeckas TEXHOJOTUS
(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: XuMHUUYECKas TEXHOJOTHs MEepepabOTKU MOIUMEPOB M HJia-
CTOMEPOB; XUMHUYECKasi TEXHOJIOTHUSI OPraHUYEeCKUX BEIISCTB; XUMHUYECKas TEXHO-
JIOTUSl BBICOKOMOJICKYJISIDHBIX COCAMHEHUMN; XUMHUYECKasl TEXHOJIOTHUSI TPUPOJAHBIX
HSHEPrOHOCUTEJIEH U YIJIEPOJIHBIX MATEPUATIOB

KoMiuiekT 3agaHuii 1yt KOHTPOJIbHOM padoTsl Ne 1
JJISL OYHOM ¥ 0YHO-32049HO opMBbI 00yUEeHHUHA
o pucuuiinae Pu3uka

Pasznea 7. ['eomeTpuueckas ¥ BOJHOBAS ONITHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT M3 JIBYX JHMH3: coOuparomeid ¢ (HOKyCHBbIM
pacctosiuueM F = 15 cm u paccenBaronieil ¢ (okycHbIM pacctosHueM F =- 15 cm.
JIun3el pacnonoxeHsl Ha pacctostaun 10 cMm apyr ot apyra. OnpenenuTts mooxe-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbll KIMH 00pa3oBaH JBYMS IUIOCKOIApaUIeIbHBIMU
IUTACTUHKAMM, Ha KOTOPbIE HOPMAJILHO MaJJa€T MOHOXPOMATHUYECKUN CBET C JUIMHOM
BOJTHBI A= 500 HM. OnpeaenuTs yroy o MEX1y MJIACTUHKAMHU, €CJIM IIIMPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMBbIX B OTPaXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.JIBe OIM3KHUE KENTHIE CIICKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbEI BOJH 589,6-10 %M 1 589,0-10 ~ ° M. MOKHO JIU ¢ IIOMOIIBIO AUPPAKIMOHHON
pemieTkn HaOMoaTh Pa3[eNbHO STH JMHUU B CIEKTpPE MEPBOrO TOPSAKA TMPHU
HAOIOJICHUH CIIEKTpa HETIOCPEICTBEHHO TJIa30M dYepe3 PEIIeTKY, €CIH perieTKa
umeet 200 mrpuxoB Ha 1 Mm? Pa3pematonyro ciocoOHOCTb riia3a MNPUMHUTE PaBHOM
2"

Bapuanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapuyMe HaXOJIUTCS MaJICHbKas pbiOka. Bo ckolib-
KO pa3 YBEJIMYEHHON BUAMT 3Ty PHIOKY HAOIIOAATENb, €CIU PbIOKAa HAXOAUTCA y
JaTbHEN CTEHKH akBapuyMa M HAOJIOJCHHE BeneTcs mo auamerpy mmapa? CTeHKH
aKBapuyMa CYMTATh TOHKUMH, TOKa3aTesb MPEJIOMIICHHUS BOJbI paBeH N.



3aoanue 2.IlpenMeT B BUe OTpe3Ka JUTMHOW | pacmosokeH BIOJb ONTHYE-
CKOM Oocu coOuparomei JMH3bI ¢ (OKYCHBIM paccTosiHMeM F, maromieit neicTBu-
TeIbHOE M300pakeHne Bcex ero touek. CepeamHa OTpe3Ka paclojio’keHa Ha pac-
crossaur d ot uH3bI. HaliTi mpo1oJibHOE yBEIMYEeHHE TIPeIMeETa.

3aoanue 3.10. IIpn nageHU €CTECTBEHHOI'O CBETA Ha HEKOTOPBIM MOJIAPH-
3atop npoxoduT #1 = 30 % CBETOBOro MOTOKA, a YEPE3 JABA TAKUX MOJAPU3ATOPA —
n2 = 13,5 %. Haiitu yron ¢ mMexay IIOCKOCTSIMHU HPOIYCKAaHUS 3TUX MOJISPU3ATO-
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] CTeKIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€ll COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. UeMy paBeH yroa Mexay KpalHUMU JydaMH CHEKTpa IIPU BBIXOJE U3 IPU3-
MBbI?

3aoanue 2.1110CKO-BBINyKJIAsl CTEKJISIHHAs JMH3a C PaJUyCOM KpPUBHU3HBI
chepuueckoil moBepxHoct R = 12,5 cm mpuxkaTta K CTEKJISIHHOU iacTuHke. /[ua-
MeTpel M -ro u (M+5)-ro TeMHBIX Koyiel] HpI0TOHA B OTpa)KCHHOM CBETE PaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa U HOMEDP KOJIbLA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHUI CBET MAaJAa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX IMOJISIPU3aTOPOB, MEXAY KOTOPBIMH HaXOIUTCS KBapleBas ILIa-
CTUHKA, BBIPE3aHHAsl MEPIECHIUKYISPHO K ONTHYECKOW ocu. HaliTh 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 nomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHHEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300pakKeHHS MpeaMeTa, HaXOIAIIerocs Ha
pacctostHuM L ot 3xpana. Haiinure oTHOIIEHHE pa3MepoB N300paKEHUH.

3aoanue 2.1lpenomastomuii yron crekiassHHou (n = 1,5) mpusmsl y = 60°.
[Tox kKakuMU yTriIaMu BO3MOKHO TMPOXOKICHHE MPEIIOMJICHHOTO Jyda CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CIIM Ha TEPBYIO TpaHb JydHd MAAAIOT MO MPOU3BOIHHBIMU
yrilamMu?

3aoanue 3. Mexny TOYEUHBIM MCTOUYHHKOM CBETAa M 3KPAHOM MOMECTWIIN
nuadparMy C y3KUM OTBEPCTHEM, Paauyc KOTOPOTO I'MOXKHO MEHSTh. PaccrosHus
oT nuadparMbl 10 UCTOYHHMKA U 3KpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JIUTH JJTMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B IEHTpPEe AUGPaKIIUOH-
HOUM KapTUHBI Ha dKpaHe HaOmomaeTcs npu = 1,00 M U creayromui MakCUMyM
npu =1,29 m.

Bapmanr 5, 15, 25

3aoanue 1. Jlyu cBera mamaeT moj yriaom 30° Ha miIoCcKomapayieIbHYIO
CTEKJISIHHYIO TIJIACTUHKY M BBIXOJIUT M3 HEE MapajijiebHO NMEePBOHAYATIBLHOMY JIYUy.
[Tokasarens mpemomiienus crekna 1,5. KakoBa Tommunaa 0 MaacTHMHKH, €CIM pac-
CTOSIHME MEXKy JTydamu paBHO 1,94 cm?



3aoanue 2. Bo CKOJBKO pa3 yBEJIMUYHUTCS PACCTOSHUE MEX]Y COCETHUMH HH-
TepPEepEeHIIMOHHBIMH TOJI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciu 3ejeHbli CBETO-
GusTp (A = 5-10° cM) 3ameHuTs KpacHeM (A = 6,5-10° cm).

3adanue 3. CKONBbKO MITPUXOB Ha | MM JUIMHBI UMeeT JUPPAKIIMOHHAS Pe-
HIETKa, €CJIM 3eJieHas JIUHUS PTyTH (A = 546,1 HM) B CHEKTpe MEepBOro MOpsKa
HaOmopaeTcs moj yriaom 19°8'?

Bapmanr 6, 16, 26

3aoanue 1. Ilokazatens npenomiieHus ctekia paBeH 1,52. Haiitu npenens-
HBIE YTJIbI TIOJTHOTO BHYTPEHHETO OTPaKCHUS JJIs MOBEPXHOCTEH paszzena: 1) crek-
JI0-BO311yX; 2) BOAA-BO3AYX; 3) CTEKIIO-BO/IA.

3aoanue 2.Ha MpuibHy10 MIeHKY (N = 1,33) magaet Genblil CBET MO yTIIOM
45°. Tlpu kakoil HaMMEeHbIIIeH TOJIIMHE IJIEHKH OTPa’KEHHbIE JIy4d OyJIyT OKpale-
HBI B JKeNThIM nBeT (A = 600HM)?

3aoanue 3. Uemy paBeH yroj MeXAy IVIABHBIMHU IIJIOCKOCTSMHM MOJISIPU3ATO-
pa M aHaJIM3aTopa, €CIM MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOIIEAIIEr0 Yepes3
NOJISIPU3aTOpP M aHAJIM3aTop, YMEHbIIAeTcs B ueThipe pasa? llorjomeHnuem cBeta
peHeopeyb.

Bapwmanr 7, 17, 27

3aoanue 1. Bonona3 HaxoauTcs Ha JAHE BojgoeMa Ha riyoune 15 m. Ha ka-
KOM pPAacCTOSIHUU OT BOJIOJIa3a PACIIOJIOKEHBI T€ YYaCTKH JHA, KOTOPbIE OH BUIAUT
HauOoJee SpKUMHU Oarofaps OTPAKEHUIO OT MTOBEPXHOCTHU BOJIbI?

3aoanue 2.0mnpenenute pacCTOSHUE MEXKIY KOT€PEHTHBIMUA UCTOUYHUKAMU B
onbiTe FOHTa, ecim Ha ’KpaHe Ha NMpoTsHKeHuH 10,8 MM JISKUT 1IecTh HHTEPhEpeH-
IIMOHHBIX T0JIOC. PaccTosiHME OT MCTOYHUKOB JI0 dKpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomaTtuyeckoro cera 600 HM.

3aoanue 3. Tloa kakuM yrioMm JOJDKEH MajaTh My4YOK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTh BOJIBI, YTOOBI TIPU OTPAKEHUU OT JIHA CTEKISTHHOTO cocyna (Ns = 1,5),
HAIOJHEHHOTO BOJIOM, CBET ObLJI MOJHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28

3aoanue 1. lunuHapuueckuil My4yoK JIy4el, nmapajuiesbHbIX ITaBHOW ONTH-
4eCKOi ocu pacceuBaromieil JnH3bl, uMeeT auamerp di = 5 cm. [Ipoiias nuH3y, my-
YOK JIaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM Oyaet auamerp ds nartHa, ec-
JIX paCcCCUBArOyIO JIMH3Y 3aMCHUTDH c06npa}0meﬁ C TEM XKC (I)OKYCHLIM paCCTOSIHI/ICM?

3aoanue 2. HaiiTm mokasatenb MNPETOMJICHUS KUIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXKY CTEKJISSHHOM IUIACTUHKOMW M JICKAIEW HA HEU IIIOCKOBBIITYK-
JIOM JIMH30M, €clii MPU HaOMI0AEHUHU B oTpaxkeHHOM cBeTe A = 0,60 Mkm panuyc 10-
ro TeMHOTO Koiblla HetoToHa okazancs paBHbIM 2,1 MM. Pagnyc KpUBU3HBI JTUH3BI
0,1Mm.

3aoanue 3. Ha mudpakumonnyio pemierky, umeronryto 500 mTpuxoB Ha
IMM, HOpManbHO TanaeT Oenblil cBeT. HemocpeacTBeHHO 3a pernieTkoil moMenieHa
JuH3a ¢ (POKYCHBIM PACCTOSTHUEM 2 M, IPOSHUPYIOIIas CIIeKTPhl Ha 3KpaH. Juamna-
30H JUIMH BOJIH BUJUMOTO criekTpa Ay = 400 HM, A = 700 HM. MoryT J1n nepekpsl-
BaTbCs CIEKTPBI IEPBOrO U BTOPOro nopsnka? Bo CKOJIBKO pa3 CIEKTp BTOPOTO IO-



pAlIKa Ha dKpaHe JUIMHHEE CIIEKTpa nepBoro nopsaka? KakoBa pa3HOCTh yrioB OT-
KJIOHEHHSI KOHIIA [IEPBOr0 ¥ HavYaJia BTOPOro nopsiaka?

Bapuant 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUIEHKA, MOKa3aTelb MPEIOMIIEHHS KOTOpoil Ny = 1,2 («IpocBeTIIAromas»
mieHka). [Ipu kakoil HauMeHbIeH TOJIIMHE ATOM TIJICHKH MPOU30UIeT MaKCUMaJlb-
HOe ocJablieHne OTPa)KEHHOTO CBETa B CPEAHEH YacTh BUJIMMOTO CrieKTpa’?

3aoanue 2. OnpeaenuTb yroia MOoJHOW MONSpU3alUU IPU OTPAKEHUH CBETa
OT CTEKJIa, TOKa3aTelb IPEJIOMIICHHS] KOTOpOro paseH 1,57.

3aoanue 3. Ha menp mupunoi 2-10° cM magaeT HOpMaIbHO TapaslIeIbHbIA
IIy4OK MOHOXPOMATHYECKOIO CBETAa C MIMHOM BOJHBI 5°107° cm. Haiitu mmpuny
M300paKeHUsI 11IeJIM Ha dKpaHe, yAAJICHHOM OT Iiesu Ha paccrosiuue 1 m. [lupunoit
M300paXKEHUSI CUUTATh PACCTOSIHUE MEXIY MEPBBIMU ITUPPAKIHMOHHBIMU MUHUMY-
MaMH, PacoOJI0KEHHBIMU IO 00€ CTOPOHBI OT IIIaBHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapuanr 10, 20, 30

3aoanue 1. HaiiTu mokasatenb MNPETOMJICHUS KUJIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH HAa HEH TIOCKOBBIITYK-
JIOM JIMH30MU, €CJIU IpU HAOI0/IEHNU B OTpaskeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro Kojelila HeroToHa okaszancs paBHbIM 1,8 MM. Paguyc KpuBU3HBI JTUH3bBI
0,14 m.

3adanue 2.I'naBHbIE TJIOCKOCTH JBYX npu3M Hukoms oO6pasyror Mexay co-
6ot yron B 30°. Kak u3MeHUTCS MHTEHCUBHOCTH TMIPOIIEIIETO CBETA, €CIIU TJIABHBIC
MJIOCKOCTU JABYX HHUKOJIEW MOCTaBUTh MOJ yrjioMm 45°. Uemy paBeH yrona Mexay
[JIABHBIMU TIOCKOCTSIMU ABYX HUKOJIEH, €CITU MTOCJIE TPOXOKACHUS Yepe3 HUX CBETA
€ro MIHTEHCUBHOCTh YMEHBIIMIIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHyI0 peiieTky JMHou 15 Mm, comepxkairyto N =
3000 mTpuxoB, MagaeT HOPMAJIBHO MOHOXPOMATHUYECKUH CBET C JJIMHOW BOJIHBI
A=550uM. Onpenenutsb: 1) 4ncao0 MakCUMYMOB, HaOIIOJaEMbIX B CIIEKTpE AUPpPaAK-
LHUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Kpurepuu oneHkn KOHTPOIbHOM padoThl Ne 1 mo ¢pusuke

[Ipu oueHKe KOHTPOJBHOW pabOThl MO T€OMETPUYECKOW U BOJHOBOW ONTHKE
CJIEyeT PYKOBOJICTBOBATHCS CIEAYIOIMIMMH KPUTEPHUSIMHU OIICHKH 3HAHWM 1Mo (Hu3u-
K€, YUUTBIBAS IOMYIIEHHBIE CTYJIEHTAMHU OMUOKHU U HEJTOUETHI.

MakcuMabHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBiser
4,0 Gana.

MuHUMabHOE KOJIMYECTBO OAJITIOB 332 KOHTPOJIBHYIO paboTy Ne 1 cocraBiser
2,0 Gamra.

st Toro 4ToOBI KOHTpOJIbHAsE paboTa cuuTaiach CAAHHOW, HEO0OXOIUMO
Hanucath ee Ha 2,0 6amnoB u Bbiie. [Ipu NOBTOPHOM MEpEeNMUCHIBAHUM KOHTPOIb-
HOU B UTOTOBBIM PEUTHHT UJIET CPETHUN OaslT MO BCEM IOMBITKAM.




I'pyovimu sBRSIOTCS OMIMOKH, CBUACTENBCTBYIOIIME, YTO CTYJEHT: HE YCBOMWII
OCHOBHBIE (PU3HUECKHUE TEOPUH U 3aKOHBI 10 T€OMETPUUYECKON U BOJHOBOM OINTHKE
WIM HE YMEeT MPHUMEHSTh MX IMPH PELICHUH 3aJad pPa3IUYHbIX THUIIOB; HE 3HAeT
dbopMyn WK HE yMEET MPUMEHSTh WX K PEIICHUsIM 3ajau; HE 3HAeT SAUHMIL (HU3H-
YECKUX BEJIMUYMH WU HE YMEET IMOJIb30BaThC UMU; K TPYObIM OLIMOKaM OTHOCSTCS
TaKk)Ke HEMPaBWIBHO C(HOpPMYIHpPOBAaHHBIE BOMPOCHI 3a/la4ll WM HEBEPHBIE OOBsC-
HEHUS XO/a €€ PEIICHUs, He3HAHHE MPUEMOB PEIICHUs 3a/lady, a Tak)Ke OIIUOKH,
CBUJIECTEILCTBYIOIINE O HEMPAaBUILHOM MOHUMAHHUM YCJIOBHS 33Jla4ll WJIM UCTOJIKO-
BaHMS perieHust. Kaswcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu owubdkamu SBISIIOTCS HETOYHOCTh Y€pTEXka; MPOITYCK WM HETOY-
HOE HAaNKMCAHWE HAUMEHOBAHMS €IMHULl (PU3UUYECKUX BEJIMYUH; BBHIOOP HEpaluo-
HaJILHOT'O XOJ1a pemeHus. Kaocoas neepyoas owudbka oyenusaemes munyc 0,1 6an-
na.

K nedouemam oTHOCSTCS: HEpALlMOHAJIBHBIE 3aMIUCU NPU BBIYUCICHUSAX, HEpa-
[IUOHATIFHBIC TTPHEMbI BRIUMCIICHUI, TPE0Opa30BaHUi U PEIICHHI 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYIHPOBKE OTBETA; OT/EIbHBIC OMIMOKHA BRIYUCIUTEIHLHOTO Xa-
pakTepa; HEOpEKHOE BBINOJIHEHUE 3amuceil, ueprexe. Kaowcoviti nedouem oyenu-
saemcs muryc 0,3 o6anna.

WuTepBan 0amioB pedTuHTa 3a KOHTPOJIbHYIO padoTy 3,4 < R < 4,0 6ania
CTaBUTCSI, €CJIM CTYJIEHT BBINOJHUI pabOTy MOJHOCTHIO 0€3 OMMOOK U HEJOUYETOB
WIH TIPU BBINIOJHEHUH paOOThI MOJHOCTHIO 0€3 OMMOOK U HEJJOYETOB, HO IIPU HAJIU-
4YiU He O0Jiee OHON HE aKKypaTHOM 3alMCH.

WurepBan 6aminos peritunra 2,8 < R < 3,4 craButcs 3a paboTy, BHITIOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUM B HEll He Oosiee oHOM HerpyOoil ommOKu U OJHOTO
HeJo4YeTa WM He Oosiee ABYX-TPEX HEIOUYETOB, €CIM HMHTEpBasl OaJIOB peUTHHIa
CTYZEHTA.

WurtepBan Oaminos peittunra 2,0 < R < 2,8 ctaButca B TOM cilydae, €Ciu CTy-
JIEHT TIPaBUJILHO BBIMIOJIHWI HE MeHee 2/3 Bceil paboThl WM JOMYyCTUI: He Oosee
OJIHOU TpyOOii OIIMOKK U JIBYX HEIOYETOB, WM HE Oojee OAHOUW TpyOoil u omHOM
Herpyooi ommOKH, Uiau He Oosiee BYX-TpeX HErpyObIX OMIMOOK, UM OJHY HErpy-
Oyr0 omKOKYy U TPU HEJIOYETA.

bann peittunra crynenTta coctaBisier R<2,korna uncio ommOOK W HEAOYETOB
IPEBOCXOIUT HOPMY WJIM €CJIH MPaBUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThI.
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Pa3nea 9. Dusuka gapa M djIeMEHTAPHBIX YaCTHII

3aoanue 1. B Tabnuile NpuBENEHbI SAEPHBIC PEAKLHUU, COOTBETCTBYIOIIUE
BapuaHTy 3aiaHus. Onpeaennre HEAOCTAOIIEE B 3alIUCH SAPO WIA YACTHUILY M pac-

CUMTANUTE SHEPIUIO PEAKIIUU.

Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peakus
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 10 + ®Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N+ 7Li -»B8F + 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 ? + “He—N +n 6.1.23 2+ %Li— 2H+ 10
6.1.11 °Li+ ? —°Be + *He 6.1.24 ? + OLi— 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 u30Tomnbl 00pa3yloTcs B LIETIOUKE PaJIMOaKTUBHBIX pacma-

0B A1Cp, IPUBCACHHBIX B T36J’IHHC, COOTBCTCTBYIOIINX BAPUAHTY 3aJdaHUA.




Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH paciajia
3a
Jaun
6.2.1 232Th a—>B-o>p—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 22Ra o—>a—p—a
6.2.6 Y a—>pf—oa—f
6.2.7 22IN\C o—>a—p—a
6.2.8 215pg a—>pf—oa—f
6.2.9 2L At a—a—p—P
6.2.10 28 B—o—a—P
6.2.11 229Th a—>pB—oa—a
6.2.12 234pg B—o—a—a
6.2.13 234Th BoB—oa—a
6.2.14 214Bj o—->p—op—a
6.2.15 2107 BoPB—oa—P
6.2.16 233pa B—a— o—p
6.2.17 216pg o—->p—op—a
6.2.18 °2Ra Bo>PB—oa—a
6.2.19 219Rn o—a—p—a
6.2.20 214pg a—pf—oa—p
6.2.21 223Fy o—>p—o—a
6.2.22 29t a—-pB—-op—a
6.2.23 223Ra o—a—p—a
6.2.24 231Th B—ooa—p—a
6.2.25 231pg a—a—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIIUTHOTO CJIO0SI, TIO3BOJISIONIETO CHHU-
3UTh UHTCHCUBHOCTH y3KOTO ITy4yKa Y-U3Iy4eHHUS 0 JOMYCTHMOTO YPOBHS HWHTCH-
CHBHOCTH pajguoakTuBHOro minydenus | = 1 mx/lx'cl-m? HHTEHCHMBHOCTH He-
ocna0ieHHoro Tydka lg, SHEpPTHus Y-KBaHTOB W BEIICCTBO 3alIUTHI MPUBEICHHI B
Ta0JHIIC, COOTBETCTBYIOIIUEC BAPUAHTY 3a/IaHHMS.

Ta6auma 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep NHTeHcus- OHeprus y- BemectBo
3aa4u Hoctb lo, MxJx-ct M KBaHTOB, M>B 3aLUTHI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 06eToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 06eToH
6.3.7 3 000 1,0 YyTYH
6.3.8 100 6,0 CBUHEI
6.3.9 50 3,0 BOJA




6.3.10 70 8,8 YyTYH
6.3.11 100 0,5 BOJIA

6.3.12 500 5,6 CBHHEI]
6.3.13 250 2,0 YyT'yH
6.3.14 50 3,6 9yTYH
6.3.15 700 5,0 CBUHEI
6.3.16 100 1,7 oeToH
6.3.17 250 3,0 CBUHEIL
6.3.18 5000 4,0 CBUHEI
6.3.19 500 2,2 IYTYH
6.3.20 500 1,0 BOJA

6.3.21 500 0,5 YyTYH
6.3.22 70 1,0 0eToH
6.3.23 300 2,2 CBUHEI
6.3.24 50 0,7 YYTYH
6.3.25 20 0,5 oeToH

Kpurepuu oueHkr KOHTPOIbHOM padoThl Ne 2 o ¢pusuke

[Tpu oneHKe KOHTPOJILHON paboThl MO (QU3MKE sSApa U 3JIEMEHTAPHBIX YaCTHUIL
ClIelyeT PYKOBOJACTBOBATHCS CIEAYIOIIMMH KPUTEPUSIMHU OLEHKU 3HAaHUN 1O (pusm-
K€, YUYUTBIBAsI IOMYIICHHbIE CTYACHTaMU OIIMOKU 1 HEJJOUETHI.

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

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

Jlist Toro ytoObl KOHTpOJIbHAs padoTa cyuTanach CHAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6amoB u Bbiie. [Ipu NOBTOPHOM MEpEeNHUCHIBAHUKM KOHTPOIIb-
HOI B UTOTOBBIM PEUTUHT UJIET CPEAHMM 0asul 0 BCEM MOMBITKAM.

TI'pyobimu sBASIOTCS OMIMOKW, CBUACTEIHCTBYIOIINE, YTO CTYJEHT: HE YCBOWII
OCHOBHBIC (PM3MUECKHE TEOPUH U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOM OITHKE
WM HE yMEET MPUMEHATh MX MPU PEIICHUU 3a]ad Pa3IMYHbIX TUIIOB;, HE 3HAET
dbopMysT UK HE YMEET MPUMEHSATh UX K PEHICHUSM 3aJ7a4; He 3HAeT eAUHHUI (PU3u-
YECKUX BEJIMYUH UM HE YMEET I0JIb30BAThCA UMU; K IPyObIM OMIMOKAaM OTHOCSTCS
Tak)Ke HEMpaBWIBHO C(HOpMYIHpOBaHHBIE BOIPOCHI 3a/layll MM HEBEpHbIE O0BsC-
HEHHUS XO/a €€ peIleHUs, He3HaHHe MPUEMOB pEIICHUs 3a/lady, a TakKe OLIMOKH,
CBUCTEILCTBYIOIINE O HEMPaBUIHLHOM MOHUMAHUU YCJIOBHS 33Ja4d WA UCTOJIKO-
BaHUs penieHust. Kaswcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu omubKamu sBISIOTCS HETOYHOCTH YepTexka; MPOIYCK WM HETOY-
HOC HANMCAaHWE HAUMEHOBAHMS CAWHMII (PU3MUECKUX BEIMYHMH, BBHIOOP HEparmo-
HaJILHOTO XoJ1a pemenus. Kaocoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSTCS: HEpAlMOHAIBHBIC 3aMUCH TPU BBIYUCICHUSIX, HEpa-
IIMOHATIFHBIC TTPHEMbI BRIUMCIICHUI, TPE0Opa30BaHUil M PEIICHH 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYUCIUTEILHOTO Xa-
pakTepa; HeOpeKHOE BBIMOJIHEHUE 3amuceid, uepTexeil. Kaowcowili nedouem oyenu-
saemcs munyc 0,3 b6anna.



WuTepBan 6amioB pelTuHra 3a KOHTpOJbHYI0 padoty 3,4 < R < 4,0 6anna
CTaBUTCSI, €CJAM CTYJIEHT BBIMOJIHUI pabOTy MOJIHOCTHIO 0€3 OMIMOOK U HEJOYETOB
WIN TIPU BBITIOJTHEHUH PaOO0THI MOJHOCTHIO 0€3 OMMOOK U HEJJ0YETOB, HO IIPH HAJH-
YUy He 0oJiee OJTHOM HE aKKypaTHOI 3amucH.

WutepBan 6amnoB peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIOTHEH-
HYIO MOJHOCTBIO, HO NPU HAJIMYMU B HEW HE 0oJiee 0JTHOM HEerpy0oil OmMOKHN U O~
HOTO HeJoueTa Wih He 0oliee NBYX-TpPeX HEI0YETOB, €CIIM MHTEpBaa OaJIoB peu-
TUHTA CTYJICHTA.

WNuteppan 6aminoB peitunara 2,0 < R < 2,8 craBuTcs B TOM ciiydae, €Clid CTY-
JICHT MPaBWJILHO BBINOJIHWI HE MeHee 2/3 Bcel paOOThl WM OMYCTWI: He Ooliee
OJIHOU TpyOoi OMMOKHK W JIBYX HEIOYETOB, MM He Oojee OAHOW IpyOoil U OHOM
HerpyOo# ommoOKu, uin He 0ojiee ABYX-TpeX HEerpyObIX OMIMOOK, WU OJHY HErpy-
Oyr0 OIIMOKY U TpU HEJAOUETA.

bann peiitunra crysenTta coctaBiusier R<2, xorja 4ucio omuOO0K U HEA0YETOB
MPEBOCXOAUT HOPMY WJIU €CJIU NIPaBUIIbHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.



MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(benepanbHOro TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa lykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 XuMmuyeckas TEXHOJIOTHS
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: XuMHUUYECKas TEXHOJOTHs MEepepabOTKU MOIUMEPOB M HJia-
CTOMEPOB; XUMHUYECKasi TEXHOJIOTHUSI OPraHUYEeCKUX BEIISCTB; XUMHUYECKas TEXHO-
JIOTUSl BBICOKOMOJICKYJISIDHBIX COCAMHEHUMN; XUMHUYECKAsl TEXHOJIOTHUSI TPUPOJAHBIX
HSHEPrOHOCUTEJIEH U VIJIEPOJIHBIX MAaTEPUATIOB

KomiiekT 3agaHuii 1ist BBINOJHEHUS KOHTPOJILHOM padoTsl Ne 1
NJIA 32049HO# opMBI 00yUeHHHA
10 TUCLUUIUIMHE (PHU3uKa

Paznesa 1 Pusnyeckrie OCHOBBI MEXAHUKH
3adaua 1. JIBe ipsiMbIE JOPOTH NIEPECEKAIOTCS MO yIIIoM oO. [10 HUM K mepekpecTKy
NPUOJIMKAIOTCA JIBa aBTOMOOWJIS: TPY30BUK CO CKOPOCTBIO Vi U JIETKOBOM aBTOMO-
OUIIb CO CKOPOCTHIO V2. C MaTpyabHOTO BEPTOJIETA 3aMETUIIN, YTO B HEKOTOPBIA MO-
MEHT BPEMEHU I'PY30BUK HaXOAMJICS HA paccTOsSHUU L1, a 1erkoBoil aBTOMOOWIIL Ha
paccrosinuu L, ot nepekpectka. TpeOyeTcss OTBETUThH Ha BOIIPOCHI:
a) BO3MOXHO 11 CTOJIKHOBEHHE MaIIUH?
0) KakoBo MHUHMMAaIBbHOE PACCTOSHKUE, HA KOTOPOE COMMKAIOTCS MAIIUHBI, U KOTIa
9TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTb aBTOMOOUJICH B CUCTEME OTCUETa, JBIXKYIIEHCS BMECTE C BEp-
TOJIETOM, €CJI BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... ABTOMOOMIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Homep o,° V1, KM/4 Va2, KM/4 LM Lo, M V, KM/4

3a]a9u
1.1.1 60 54 72 500 1000 216 JISTKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TPY30BOMY
114 30 54 90 600 1200 288 Py30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
1.1.6 45 36 72 750 1000 190 JISTKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Tpy30BOMY
1.1.9 30 54 72 500 1000 216 rPy30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
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 JIETKOBOMY




1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 Tpy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
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 Trpy30BOMY
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 rpPy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 IpPy30BOMY
1.1.27 30 54 72 750 750 190 rpPy30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JISTKOBOMY

3aoaua 2. OMHOPOIHBIN IIap MAacChl M CKaThIBACTCS 0€3 CKOJIBKEHHUS MO HAKJIOH-
HOW TIJIOCKOCTH, COCTaBJISIOIIECH YTOJI 0 C TOPU30OHTOM. HaiiTu:

a) YCKOpEHHeE IIeHTpa 11apa;

0) 3HaueHue Ko3(PUIMEHTa TPEHUS L, IPU KOTOPOM CKOJIBKEHHS HE Oy/eT;

B) KHUHETUUYECKYIO DHEPTHIO 11apa yepe3 BpeMsl t mociie Havaia JBHKCHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr o.° t,c
3a71a4un

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 1,4
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 4,5 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1.4




1.2.26 3,5 60 1,3
1.2.27 0,5 30 15
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1

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

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

Tabmuna 1.3 (x 3amaugam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paj/c (o))
3a7a49u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 /2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.35 0,04 4,71 /6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 n/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 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 n/2
1.3.19 0,045 6,28 /4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 /3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 /3
1.3.30 0,055 7,85 T

Pasaena 2. MosiekyisapHas hrU3rMka 1 TEpMOIMHAMUKA




3aoaua 4. B cocyne 06beMoM V HaxXoAUTCS L MOJIb raza Npyu HOPMaJIbHOM JaBJie-
HuH. Bo CKOJIBKO pa3 HaJ0 yBEIUYUTH TEMIIEPATYPY, YTOOBI JaBICHUE YBEINYMIOCH
B N pa3? CpaBHUTH C pe3yJbTaTaMH JUIsl UI€aJIbHOTO Ta3a.

Tabmuma 2.1 (x 3agagam 2.1.1 — 2.1.30)

Howmep ras V, n v, MOJIb n
3a71a4u
211 BOJIOPOJT 200 300 3
2.1.2 renui 100 100 2
2.1.3 aproH 150 200 2,5
2.14 azor 250 250 15
2.1.5 KHCIIOPOJT 300 150 1,8
2.1.6 OKHCH yTJIepoJia 350 350 3,5
2.1.7 JIBYOKHUChH YTIIepoJia 120 300 5
2.1.8 BOJISTHOM T1ap 180 100 45
2.1.9 METaH 210 200 4
2.1.10 9TaH 220 250 2,6
2.1.11 pona” 160 150 2,8
2.1.12 OyraH 260 350 3,2
2.1.13 aleTuIeH 280 300 34
2.1.14 JIBYOKHCH Cepbl 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 renui 150 250 3
2.1.17 aproH 250 150 2
2.1.18 azoTr 300 350 2,5
2.1.19 KHCIIOPOJT 350 300 1,5
2.1.20 OKHCh yriiepoJia 120 100 1,8
2.1.21 JIBYOKHUCH yTiiepoJia 180 200 3,5
2.1.22 BOJISTHOM T1ap 210 250 5
2.1.23 MeTaH 220 150 45
2.1.24 STaH 160 350 4
2.1.25 rpona” 260 300 2,6
2.1.26 OyraH 280 100 2,8
2.1.27 aleTHIIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEpBI 100 250 3,4
2.1.29 BOJIOPO/T 150 150 2,7
2.1.30 rejaui 250 350 3,1

3adaua 5. B cocyne noj mopiiHeM HaxoauTcs ra3 Maccod m. Kakoe xonmdecTBo
TEIJIOTHI HAJI0 3aTPAaTHTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckomabko mpu 3TOM mo/I-
HUMeTca TnopiueHb? Macca nopmHs M, miom@aas ero MmonepevyHoro ceyeHus S.
JlaBieHue HaJ MOPILIHEM P.

Tabmuna 2.2 (x 3amadam 2.2.1 — 2.2.30)

2

Howmep I'a3 m,r AT, K M, kr S, cm p, klla
3aJa4uu
221 azoT 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 e 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110




2.2.5 a3o0T 4 5 2,5 10 90
2.2.6 KHCJIOPOJT 15 10 3 15 130
2.2.7 OKHCh yTiepoja 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 rejanm 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 1,5 20 120
2.2.16 OKHCBH YIiIepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCH yTJIepoJia 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 asor 2 20 2,5 20 90
2.2.24 KHCJIOPOX 3 25 3 25 130
2.2.25 OKHCBH YTIIepoja 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoja 1,5 10 0,5 15 80
2.2.27 BOJISTHOM map 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJT 25 25 2,5 10 90
2.2.30 reiaui 3,5 5 3 15 130

Pasznea 3. DiekTpocraTuka

3adaua 6. Ha puc.] noka3zaHbl TOYKH, pACIIOIOKEHHBIE B Y3JIaX PEUIETKH C TYEHKOU
B opMe kBagpara co ctopoHoir a = (0,1 M. B HEKOTOpBIX y3/1ax penieTky pacnoio-
XKeHbl TouedHble 3apsaabl Qi, .... Qy, BEMUYMHBI KOTOPHIX ¢ pazmMepHOcThio HKIT (1
uKn =10 Kn) ykazanel B Tabmune 1. B ocTanbHBIX y31ax 3apsabl OTCYTCTBYIOT.
Onpenenure HANPSXKEHHOCTh M MOTEHIMA 3JIEKTPUUECKOTO TMOJISl B TOUKE, YKa3aH-
HOUM B mocienHeM ctonbie Tadmuipl. Caenaite CXeMaTUYECKUNA PUCYHOK JIMHHUM
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS 3alaHHOM CUCTEMBI 3apsi/I0B.

17 16 15 14 13

18 5 4 3 12

19 6 12 1

20 7 8 9 10

21 22 23 24 25

Puc.1

Ta6auna 3.1 (x 3agauam 3.1.1 — 3.1.30)

Howmep BeinuuHbI 3apsiioB Homep

3a1aun Q. Q; Qs Q. Qs Qs Q- Qs Q, | Toukm
3.1.1 +1 +1 -2 17
3.1.2 +2 -1 -1 4
3.1.3 +2 -1 -1 5
3.1.4 +3 -1 -1 -1 8




3.15 -1 -1 +2 21
3.1.6 +1 +1 -2 1
3.17 +1 -2 +1 12
3.1.8 +3 -1 -1 -1 3
3.1.9 -1 +1 1
3.1.10 +1 -2 +1 12
3.1.11 +1 +1 -1 -1 8
3.1.12 +1 -2 +1 9
3.1.13 +1 +1 -1 -1 -1 +1 8
3.1.14 +1 -1 1
3.1.15 +1 -2 +1 9
3.1.16 +1 +1 -1 -1 8
3.1.17 -1 +1 +1 -1 7
3.1.18 -1 +2 -1 1
3.1.19 +1 +1 -1 -1 7
3.1.20 -1 +1 1
3.1.21 +2 +2 -2 -2 1
3.1.22 +2 -1 -1 5
3.1.23 -2 +1 +1 6
3.1.24 -1 -1 +2 4
3.1.25 +3 -1 -1 -1 2
3.1.26 -1 +2 +1 -3 3
3.1.27 +2 -1 -1 8
3.1.28 -1 +3 +1 4
3.1.29 +1 -2 +3 2
3.1.30 -1 +2 -1 12

3aoaua 7. PaBHOMEpHO 3apsbkeHHas cdepa paanyca Ri okpykeHa clloeM JUAJICK-
TpUKa, BHEITHUN paamyc KoToporo Ry . 3apsa cdepsl paBeH Q, mudiaekTpudecKas
MPOHUIIAEMOCTh MaTepuala ciios €. HapucoBarh rpaduk 3aBUCHMOCTH HaIPsIKEH-
HOCTHU U TIOTEHIMAJa JIEKTPUUECKOTO MOJIsl OT PACCTOSHUS J10 LIEHTpa chephl U BbI-
YUCJIUTh TOBEPXHOCTHYIO IJIOTHOCTH 3apsjia TUAJIEKTPUKA.

Tadommua 3.2 (x 3axavam 3.2.1 — 3.2.30)

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




3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3221 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

Kpurepuu oueHkr KOHTPOJIbHOM padoThl Ne 1 17151 32049HOM (pOopMBI
B 1 cemecTpe

MakcuMaabHOE KOJWYECTBO OaJLIOB 3a KOHTPOJIBHVYIO Da6OTV B 1 cemectpe

2 Gania 3a MepBylo 3a/1a4y,

2 Gaiia 3a BTOPYIO 3aja4y,

2 Gania 3a TPEThIO 3a/1a4y,

2 OGaiia 3a 4eTBEPTYIO 3aja4y,

2 Gania 3a MATYyIo 3a/1a4y,

2 Oaiia 3a MeCTyro 3ajavy,

2 Oajia 3a ceIbMYIO 3aJ1a4y,

1 Gann 3a mpaBUsIbHOE 0(hOPMIIEHUE KOHTPOIBHOM pabOThI

MuHuMaIbHOE KOJUYECTBO OAJIIIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 9.

ITpu oneHke KOHTPOJIBHOM paboOThI LIENECO00pPa3HO PYKOBOJACTBOBATHCA Cle-
OYIOIMIMMHU KPUTEPUSMU OLICHKM 3HAHUM MO (PU3MKE, YUUTHIBAsA JOMYIICHHbIE CTY-
JIEHTaMU OIIUOKH U HEJIOYETHI.

I'pyovimu sBASIOTCS OMINMOKU, CBUAECTENBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE ()M3MUYECKHE TEOPUH U 3aKOHBI UM HE YMEET MPUMEHSTh UX MPH pelie-
HUM 33/1a4 Pa3IMYHbIX TUIIOB; HE 3HaeT (opMyll, TpadUKOB, CXEM WIH HE YMEEeT
OPUMEHATh UX K PELICHUSIM 3a/1a4; HEe 3HAeT eIMHULl (PU3NYECKUX BEIUYMH WM HE
yMEET MOJIb30BATbCA UMH; K TPyObIM OIIMOKAM OTHOCSTCS TAaK)X€ HEMpPaBHIIBHO
c(opMyIMpPOBAaHHbIE BONPOCHI 33J]aul WJIM HEBEpHblE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHWE MPUEMOB PEIICHMS 3a/1a4, a TaK’Ke OLIMOKU, CBUIETEIbCTBYIOIIHNE O
HEIMpaBUJILHOM MMOHUMAHUU YCIOBUS 3aJla4l WM UCTOJKOBaHUs perienus. Kaxnas
rpy0as ommoOKa olileHuBaeTca Muryc 1 6asun.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HANMCAHWE HAMMEHOBAHUS €IUHUIL (DU3UYECKUX BEIUYMH;
BBIOOp HEpalMOHANBLHOTO Xoja pemienus. Kaxaas Herpy0asi ommOKka OleHUBaeTCs
munyc 0,75 6anna.

K neoouemam OTHOCATCA: HEPAUMOHAIBHBIC 3aIIMCHU IIPA BBIYMCIIEHUAX, HEPA-
[IUOHAJIbHBIE IPHEMbI BRIUMCICHUN, TPe0Opa30BaHUi U PEUICHHM 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/EIbHbIEC OMIMOKH BBIYUCIUTEIHLHOTO Xa-



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

WNuTepBan 0amioB pedTUHTA CTYJEHTA 32 KOHTPOJIbHYIO Pa00Ty COCTaBJISIET:

13,0 <R £ 15,0 6ana, eciau CTYJAEHT BBITIOJHUI PabOTy MOTHOCTHIO O€3 OITH-
OOK ¥ HEJJOUETOB WJIH TMPH BBIOJIHEHUH PaOOTHI MMOJTHOCTHIO O€3 OMHMOOK 1 HeTove-
TOB, HO IIPU HAJTMYUU HE 00Jiee OJHON HE aKKypaTHOM 3aIKCH.

11,0 < R < 13,0 6anua craBuTcs 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO
IpY HAJIMYUU B HEW He Oosiee 0JIHON HerpyOoil OIMOKU U OJTHOTO HEJIOUETa WU HE
0oJee ABYX-TpeX HEJ0UYETOB.

9 <R < 11,0 6anya cTaBUTCS B TOM CJIy4dae, €CIU CTyJACHT NPaBUIbHO BBIMOJI-
HUJI HE MeHee 2/3 Bcel paboThl WM JTOMyCTHI: He Oojiee OJHON Tpy0oi OmMoOKUu U
JIBYX HEJ0YETOB, UM HE OoJiee OHOM IrpyOol U OAHON HErpyOON OMIMOKHU, UK HE
OoJee IBYX-TpeX HErpyObIX OIMOOK, UM OJIHY HErpyOyro OIIMOKY U TPU HEJ0YeTa.

R<9 6a/10B cTaBUTCSA, KOT/Ia YACIIO OMIMOOK U HETOYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABJICHA OIICHKA «3», WIJIM €CIIU TPABUIHHO BHI-
MOJIHEHO MeHee 2/3 Bceld paboThI.




MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaeparuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((prtrain)
(denepanbHOro TOCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zanckuii HaMOHAJIBHBIN UCCIIEA0BATEIBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa lyukn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 18.03.01 Xumudeckast TEXHOJOTHS
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: XuMHUUYECKas TEXHOJOTHs MEepepabOTKU MOIMMEPOB M HJia-
CTOMEPOB; XUMHUYECKasi TEXHOJOTHUSI OPraHUYEeCKUX BEIISCTB; XUMHUYECKas TEXHO-
JIOTHSl BBICOKOMOJICKYJISIPHBIX COCIMHEHMM; XUMHUUYECKasl TEXHOJIOTHUS IPUPOIHBIX
DHEPrOHOCUTENICH U YIIIEPOIHBIX MAaTEPHATIOB

KomiiekT 3aganuii 1isl BBINOJHEHUS KOHTPOJIbHOM padoThl Ne 2
NJIA 32049HO# opMBI 00yUeHHHA
10 TUCUUILINHE (PU3HKa

Paszaea 5. Di1eKTpoMarHeTu3M

3agaua 1. Yactuna maccbl M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJEHCATOP JJIUHBI
L oz yriioM o K IJTIOCKOCTH TIJIACTHH, a BbUIETAeT Moj yriioM f . Halitu nepBoHa-
JaTbHYI0 KHHETHYCCKYIO dHEpruto yactuibl Wy, eclii HanpsHKeHHOCTh dJISKTpHUYe-
CKOT0 T0JIs BHYTpHU KOHJIeHcaTtopa F.

Tadoamua 5.1 (k 3agauam 5.1.1 —5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3agaun
51.1 1 1 5 /3 /4 1
51.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /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 /4 /6 3
5.1.9 3,5 4 3 n/3 /6 1
5.1.10 55 9 7 /3 /4 1
51.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 n/3 /4 10
5.1.14 8 9 3 T /4 /6 3
5.1.15 9 -10 7 n/3 /6 5
5.1.16 1 1 5 n/3 /4 7




51.17 2 3 6 /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 n/3 /6 4
5.1.22 1,5 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

3anaqa 2. 3J'I€KTp0H ABHIKCTCA B OJHOPOAHOM MAIHUTHOM IIOJIC C HHHYKHHCﬁ B
TaK, YTO BCKTOpP €TI0 CKOPOCTH, paBHOﬁ U, COCTABJIICT C HAIIPABJICHUCM BCKTOpPA HMH-
AYKOWHU MAarHUTHOTO IIOJIA YI'OJI O. OHpCIIeJII/ITB paanycC u mar BUHTOBOU JIMHHUMH, 110
KOTOpOﬁ 6YI[€T ABUI'aTbCs 3JICKTPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,°
3aaa4m
5.2.1 0,01 2 n/3
5.2.2 0,03 10 T /4
5.2.3 0,02 1 /6
5.2.4 0,05 5 n/3
5.2.5 0,04 9 T /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 n/3
5.2.14 0,05 5 T /4
5.2.15 0,04 9 /6
5.2.16 0,01 4 /3
5.2.17 0,03 3 T /4
5.2.18 0,02 7 /3
5.2.19 0,05 6 /3
5.2.20 0,04 8 /4
5.2.21 0,01 2 /3
5.2.22 0,03 10 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 T /4
5.2.25 0,04 9 /3
5.2.26 0,01 4 /4
5.2.27 0,03 3 /3
5.2.28 0,02 7 /6
5.2.29 0,05 6 /4
5.2.30 0,04 8 /3




Pa3nen 6. KonebarenbHoe IBMKEHUE U BOIHBI

3agaua 3. OnpenenuTs BpeMsl, 3a KOTOPOE aMIUIMTY/1a 3aTyXaroIIuX KoJieOaHuH Te-
Ja yMeHbIIHTCA B K pa3, eciii yacToTa 3aTyXarolux KojgebaHui v , a Jorapudmuye-
CKHUH JICKPEMCHT 3aTyXaHHs A.

Ta6auma 6.1 (k 3apavam 6.1.1 — 6.1.30)

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

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

Bapumanr 1,11,21

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

3aoanue 5. Bo3nyniHbpli KJIMH 00pa30BaH ABYMS TUIOCKOIAPaJUIETbHBIMY TJIACTHH-
KaMH, Ha KOTOPbIE HOPMAJIBHO MAaJaeT MOHOXPOMATUYECKUN CBET C JJIMHOUN BOJIHBI
A= 500 am. OnpenenuTs yroi o MEXAY IUIACTUHKAMU, €ClIU IMpPUHA UHTEpdepeH-
LIMOHHBIX 110JI0C, HAOII0JaEMBIX B OTPAKEHHOM CBETE, cocTapyseT Ah = 5-10 4.




3adanue 6.]1Be OIU3KHE KENTHIE CIEKTPAJIbHBIE JINHUN HATPUsI UMEIOT IJIMHBI BOJIH
589,6:10 ~° M 1 589,0:10 ~ ° M. MOXHO 1M C TIOMOIIBIO TUPPAKIMOHHON PEIIETKH
HAOJI0IaTh Pa3/JeNIbHO 3TU JUHHUH B CIIEKTPE MEPBOTO MOPSJKA MpU HAOIIOICHUH
CIIEKTpa HEMOCPEACTBEHHO TIJIa30M 4Yepe3 pemerky, ecnu pemerka umeer 200
mTpuxoB Ha 1 MM? Pa3pemaroniyro crnocoOHOCTb TJla3a MPUMHTE PAaBHOM 2.

Bapuanr 2, 12, 22

3aoanue 4.B mapoBoM akBapuyme HaXOJUTCS MajieHbKas pblOka. Bo ckonbko pa3
YBEJIMYEHHOW BUJMUT 3Ty PBIOKY HaOII0JaTeNb, €CIIM PhIOKAa HAXOIUTCS Yy JaibHEH
CTEHKU aKBapuyMma M HabJtoJIeHue BeeTcs no quaMerpy mapa? CTeHKU akBapruyMa
CUMTATh TOHKMMHU, TIOKA3aTENb IPEJIOMIICHHS BOABI paBeH .

3aoanue 5.IlpeameT B BuE OTpe3Ka JIMHONW | pacmonokeH BAOIb ONTHYCCKOM OCH
coOuparoliei JUH3bI ¢ (POKYCHBIM paccTostHUEeM F, gatomeit neicTBUTENbHOE U300-
pakeHue Bcex ero Todek. CepeauHa OTpe3Ka pacrojiockeHa Ha paccTtosHuud ot
nvH3bl. HaliTu mpoA0JIbHOE YBEIIMUECHUE MTPEIMETA.

3aoanue 6.10. Ilpu mageHWr €CTECTBEHHOTO CBETAa Ha HEKOTOPBIA MOJIAPU3ATOP
npoxoauT 71 = 30 % CBETOBOro MOTOKa, @ 4e€pe3 /IBa TAKUX MOJsIpU3aTopa — 42 =
13,5 %. Haiitl yros ¢ Mexay IIoCKOCTSIMU ITPOIYCKaHUSI 3TUX MOJIAPU3ATOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.JIy4d Genoro cBeTa majaet Ha OOKOBYIO TpaHb MPU3MBI 1101 yTiioMm o =30°.
[Tpenomusromuii yron npusmsl Y =45°. IlokazaTenu npeaoMiieHus: CTeKIa MPU3MBI
JUIsL KpacHbIX M (PUOJIETOBBIX JIydeld COOTBETCTBEHHO paBHBI Ng,=1,62 u ng= 1,67.
YeMy paBeH yros Mexay KpailHUMH JlydaMu CHEKTpa MPU BBIXOJE U3 MPU3MBbI?
3adanue 5.11n0cKo-BBINyKIasl CTEKJISIHHASA JIMH3a C PallyCcOM KpUBU3HBI chepuue-
cKol moBepxHocTH R = 12,5 cM mpmkaTa K CTEKJISIHHOW IIacTUHKE. lnamerpsr m -
ro u (M+5)-ro TemHbIX Kosien HpioTOHAa B OTpakeHHOM cBeTe paBHbL. ONpenenuThb
JUTMHY BOJIHBI CBETA M HOMEP KOJIbIa M.

3aoanue 6.EcTeCcTBEHHBIII MOHOXpPOMAaTHYECKUI CBET MAJacT HA CHUCTEMY M3 JIBYX
CKPEIIEHHBIX MOJIIPU3aTOPOB, MEKITY KOTOPHIMH HaXOAMUTCS KBapIieBas MIACTUHKA,
BBIpE3aHHAs NMEPIEHANKYIISIPHO K ONTHYECKO ocu. HaliT MUHMMAaIbHYIO TONIIIHHY
IJIACTUHKH, MTPU KOTOPOi 3Ta cuctema O0yaet npomnyckars 4 = 0,30 cBeToBOro noro-
Ka, €CJIM TIOCTOSIHHASA BpalleHus kBapua o = 17 yri.rpaj/ MM.

Bapuanr 4, 14, 24

3adanue 4.C nomouibio JIUH3bI ¢ (OKYCHBIM paccTosiHMEeM F Ha skpaHe mosydaror
YMEHBILIEHHOE U YBEIIMYEHHOE U300paKeHHsI MpeAMEeTa, HaXOASIIErocss Ha paccTo-
sann L oT sxpana. Haiinmure oTHOIIIEHHE pa3MepoB H300paKeHUH.

3aoanue 5.1lpenomsromuii yron crekissaaon (n = 1,5) mpusmser y = 60°. Tlox ka-
KUMHU YIJIaMU BO3MOXHO MPOXOKJEHUE MPETOMIIEHHOTO JIyda CKBO3b BTOPYIO 00-
KOBYIO I'PaHb, €CJIM HA IEPBYIO TPaHb Jy4YW NaAaroT MO/ MPOU3BOIBHBIMU yIilaMu?
3aoanue 6. Mexay TOUYEYHBIM UCTOYHUKOM CBETa U IKPAaHOM MOMECTHIIA Auadpar-
My C Y3KHM OTBEPCTHUEM, PaauyC KOTOPOro 'MOXHO MEHATh. PaccTosiHus OT qua-
dbparmMbl 10 UCTOUHKKA U dKpaHa paBHbI a =100 cm u b=125 cMm. OnpenenuTs 1iu-
HY BOJHBI CBETa, €CIM MAKCUMyM OCBEIIEHHOCTH B LEHTpe AUGpaKkirOHHOM

KapTUHBI Ha 3KpaHe HaOmomaercs npu 1= 1,00 M U claeayouumii MaKCUMyM IIPH
r,=1,29 m.



Bapmanr 5, 15, 25

3aoanue 4.Jlyu cBeta nagaet nox yriioM 30° Ha MJIOCKONAPAIIIENIbHYIO CTEKISHHYIO
IUIACTUHKY W BBIXOJWUT M3 HEE MapajUIesIbHO MEepBOHavdaibHOMY Jy4dy. IlokazaTensb
npenomieHus crekia 1,5. KakoBa Tonmuaa d miiacTUHKH, €CITH PACCTOSHUE MEKIY
Jay4yamu paBHO 1,94 cm?

3aoanue 5. Bo CKOIBKO pa3 yBEIMUYUTCS PACCTOSTHUE MEXKIY COCETHUMHU MHTEpde-
PEHIIMOHHBIMU TOJIOCAaMU Ha 3KpaHe B onbiTe FOHTa, eciiu 3enenbiit cBeTohuibTp (A
= 5-10"° cm) 3aMeHNTH KpacHbIM (A = 6,5:10° cm).

3aoanue 6. CKOIBKO IITPUXOB HAa 1 MM IJIMHBI UMeeT NUQPPAKIMOHHAS PEIIeTKa,
ecyu 3eseHas JMHus pTyTH (A = 546,1 HM) B ClieKTpe MepBOro MopsiaKa HaOIogaeT-
cs nmox yriiom 19°8'7

Bapmuanr 6, 16, 26

3aoanue 4. Ilokazarens npenomieHus cTekia paseH 1,52. Hailtu npenenbHble yIiibl
MOJTHOTO BHYTPEHHETO OTPAXCHUS JIJIsl IOBEPXHOCTEH paszzena: 1) CTeKI0-BO3IyX;
2) BOJ1a-BO3/yX; 3) CTEKJIO-BOA.

3aoanue 5.Ha mbinbHyto 11eHKy (N = 1,33) nagaet Oenblil cBeT o yraom 45°. [lpu
KaKoW HaMMEHbIIIEH TONIIWHE MJICHKA OTPaKEHHBIE JTy4dH OyIyT OKpaIIeHBI B JKell-
ThId 1BET (A = 600HM)?

3adanue 6. Yemy paBeH yroyl Mexay IJIABHBIMH IUIOCKOCTSIMH TOJISIpU3aTOpa U aHa-
JU3aTOpa, €CIM UHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOILEIIIETO Yepe3 Mospu-
3aTOp W aHAJIW3aTop, YMEHbLIaeTcsl B yeTbipe paza? IlornomieHueM cBera mpeHe-
Opeub.

Bapmuanr 7, 17, 27

3aoanue 4. Bogonas HaxoIuTCs Ha JIHE BojoeMa Ha rinyoune 15 m. Ha kakom pac-
CTOSIHUM OT BOJI0JIa3a PACIOJIOKEHBI T€ YYAaCTKH JTHA, KOTOPbIE OH BUIUT Hauboiiee
SAPKUMH OJ1arojapsi OTpaXeHUIO OT MOBEPXHOCTU BOJbI?

3aoanue 5. Onpenenure pacCTOSHUE MEXY KOTEPEHTHBIMA UCTOYHUKAMHU B OIIBITE
FOnra, ecnu Ha 3kpaHe Ha npoTsbkeHud 10,8 MM JEXUT 1IecTh MHTEp(EepEeHLIHOH-
HBIX ITOJIOC. PaccTossHME OT HCTOYHUKOB JI0 3KpaHa 3 M. JUIMHA BOJIHBI MOHOXpOMa-
Tryeckoro ceera 600 Hm.

3adanue 6. 1loa KakuM yTJIOM JIOJDKEH MajaTh MyYOK CBETA U3 BO3yXa Ha MOBEPX-
HOCTB BOJIbI, YTOOBI TIPH OTPAXKEHUU OT JHA CTEKJISTHHOTO cocyaa (N3 = 1,5), nHamos-
HEHHOT'O BOJOM, CBET OBbLIT OJTHOCTHIO MOJIIPU30BAH?

Bapuanr 8, 18, 28
3adanue 4. LnnuHapuyecKuil MydoK JIydel, mapaiiedbHbIX TNIABHOM ONTHYECKON
OCH pacceHBaroliel JTMH3bI, UMeeT auameTp d; = 5 cm. [lpoiins nuH3y, MydoK naet

Ha JKpaHe MATHO AuameTpoMm J; = 7cM. KakuM OyaeT aquameTp Oz natha, ecu paccen-
BAIONIYIO JINH3Y 3aMEHUTH COOMpAroIIei ¢ TeM ke (POKYCHBIM pacCTOSTHHEM?

3aoanue 5. Haiitn mokasaTesib MPEIOMIICHUS KUIKOCTH, 3aMOJIHSIONICH MPOCTpaH-
CTBO MEXAY CTEKJSIHHOM IUIACTMHKOM M JIeKAlled Ha HEW INIOCKOBBIITYKJIOW JIMH-
300, ecnu npu HaOII0ACHUH B OTpaxxeHHOM cBeTe A = 0,60 Mkm paguyc 10-ro Tem-
HOro kousblia HetoToHa okazancs paBHbiM 2,1 mm. Paanyc kxpuBu3HbI uH3bI 0,1M.



3aoanue 6. Ha nudpakiuonnyto pemnietky, uMmeronryro 500 mrpuxoB Ha 1MM, HOp-
MalbHO manaer Oenblii cBeT. HemocpeACTBEHHO 3a peleTKoi MoMelleHa JIMH3a C
(OKYCHBIM pacCTOSIHHEM 2 M, MPOCLMPYIOIas CIEKTPhl Ha dKpaH. /[uana3zon qimux
BOJIH BUAMMOTO crekrpa Ay = 400 HM, Ay = 700 HM. MoOryT 1M nepeKkpbIBaThCS
CIEKTPHI IEPBOrO U BTOPOro nopsaka? Bo cKoJIbKO pa3 CIIEKTp BTOPOro MOpsIKA Ha
dKpaHe JUIMHHEE CIEeKTpa nepBoro nopsaka? KakoBa pasHOCTb YIJIOB OTKIOHEHHS
KOHILIa IEPBOT0 M Hayaja BTOPOro MopsiiKa?

Bapumanr 9, 19, 29

3aoanue 4. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa TOHKas
IJICHKA, TTOKa3aTelb MPeJOMIICEHUS KOTOpoi Ny = 1,2 («IpOCBETIISAIONIAsH MIICHKA).
IIpy Kakol HaWMEHBIIEH TOJIIMHE 3TOW IUIEHKUM IPOU30UIET MaKCHMAaJIbHOE
ocllabJIeHre OTPAKEHHOIO CBETa B CPEHEN YacTU BUIUMOIO CIIeKTpa?

3aoanue 5. OnpenenuTh Yroyl MOJTHOW MOJSPU3ALMU TP OTPAXKEHUU CBETA OT
CTEKJIa, TOKA3aTeNb MPETOMIICHUSI KOTOPOro paseH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM magaer HOpMaIbHO HapaIeIbHbIA Ty90K
MOHOXPOMATHYECKOTO CBETA C JIMHOM BOJHBI 5:10° cM. Haiitu mmpuny usobpa-
YKEHUS 11IEJIM Ha DKpaHe, yIAJIIEHHOM OT LIeiu Ha paccrosiHue 1 m. [lupunoit n3o0-
PaXEHUSI CYUTATh PACCTOSIHUE MEXAY MEPBBIMU NUPPAKIMOHHBIMH MUHHUMYMaMU,
pPacnoJIOKEHHBIMU 110 00€ CTOPOHBI OT TJITABHOI'O MaKCUMyMa OCBEILIEHHOCTH.

Bapmuant 10, 20, 30

3aoanue 4. Haiitu mokasaTellb MPEIOMIICHUS KUIKOCTH, 3aNOJHAIONICH MPOCTpaH-
CTBO MEXJY CTEKJISIHHOM IUIACTUHKOM W JIeKAIIEed Ha HEW IUIOCKOBBITYKJIOW JIMH-
30H, eclu Mpu HaOMIoAeHUU B oTpakeHHOM cBeTe (A = 0,60 MkM) paguyc 8-ro TeM-
HOro KoJiblia HptoTOHA Okazaics paBHbIM 1,8 MM. Paanyc kpuBu3HbI inH3b1 0,14 M.
3aoanue 5.1 maBHBIE TIOCKOCTH IBYX Mpu3M Hukoms o0pasyroT Mexay coOoi yromu
B 30°. Kak M3MEHHTCSI THTEHCUBHOCThH NPOLIEANIErO CBETA, €CJIM IJIaBHBIE IIOCKO-
CTH JABYX HHUKOJIEM MOCTABUTH O yriioM 45°. Uemy paBeH yroy MexkJy IJIaBHbIMHU
MJIOCKOCTSMH JABYX HHMKOJIEH, €CIIM TMOCJEe MPOXO0KICHUS Yepe3 HUX CBETa €ro WH-
TEHCUBHOCTb YMEHBIIWIACH B 4 pa3a?

3aoanue 6.Ha mudpakmmonHyro pemeTky mpmHoN 15 MM, comepskamryro N = 3000
HITPUXOB, MAJAET HOPMAIbHO MOHOXPOMATUYECKUA CBET C JJIMHOM BOJIHBI
A=550uMm. Onpenenuth: 1) Uncno0 MaKCUMYMOB, HAOIIOJAEMBIX B CIIEKTpE AUQPaK-
LUOHHOW PEIIETKH; 2) Yo, COOTBETCTBYIOLIUI OCIETHEMY MAKCUMYMY.

Pasznena 9 Ousuka aapa v dJIeMeHTAPHBIX YaCTHUII

3aoanue 7. B Tabnuiie npuBeACHBI AAEPHBIC PEAKIIUU, COOTBETCTBYIOIINE BAPUAHTY
3amanus. OnpenenuTe HeJOCTAIOIIEE B 3alUCH SIAPO UM YaCTHUILy U pacCUUTaiTe
SHEPIUI0 PEaKITUU.

Ta6auna 7.1 (x 3agauam 7.1.1 — 7.1.25)

Howmep Snepnas peaknus Howmep Snepnas peaknus
3a/1a41 3aJa4u
7.1.1 °Li + 7—°Be + “He 7.1.14 °Be + °Li — 7+ 'He
7.12 “C+°H-?+"B 7.1.15 N + 'Li— ?+°H




7.1.3 160 + 8Li— 2+ °H 7.1.16 12C + Li— 2+ *He

7.1.4 N + Li -»8F +2 7.1.17 UB + "Li— 2+ 2n

7.15 1B + Li— ?2+°H 7.1.18 180 + SLi— 2+ “He

7.1.6 °Li + 2—%Be + 'H 7.1.19 “N +°Li >0 +?2 +n
7.1.7 0B + 8Li— 2+ “He 7.1.20 1B + 3He— 2+ °Li

7.1.8 Y0 + 'H— 2+ *He 7.1.21 12C + 8Li— 2+ 160

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

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

7.1.11 °Li+ ? —%Be + *He 7.1.24 ? +5Li— H+ °N

7.1.12 1B + “He— 72+ H 7.1.25 UN+°H-SH+2+n
7.1.13 160+ 2 >N + *He

3adanue 8. Kakue wn3orTombl 0o0pa3yroTcsl B IEMOYKE PaJMOAKTUBHBIX PAaclajioB
s7iep, MPUBEICHHBIX B TAOJIUIIE, COOTBETCTBYIOIINX BAPHAHTY 3aJIaHUSL.

Ta6auma 8.1 (k 3agauam 8.1.1 — 8.1.25)

Howmep Ucxonnoe sapo [TocnenoBarenbHOCTH pacnaja
3a/1auu
8.1.1 232Th a—pB—op—a
8.1.2 220Rn a—aoa—p—p
8.1.3 2'Np o Boa—a
8.1.4 238 a—pB—op—a
8.1.5 225Ra o—>a—p—a
8.1.6 235 a—pB—oa—p
8.1.7 221 N\C o—0—p—a
8.1.8 215pg a—pB—oa—p
8.1.9 2L At a—a—p—p
8.1.10 28N B—a— o— P
8.1.11 229Th a—>pB—oa—a
8.1.12 234pg B—a— 0o— o
8.1.13 2%4Th BopB—oa—a
8.1.14 2l4pj o—->p—-p—a
8.1.15 210T] B—o>PB—oa—P
8.1.16 233pa B—o—a—P
8.1.17 216pg o—>p—-pB—a
8.1.18 228Ra BoB—oa—a
8.1.19 219Rn o—a— B—a
8.1.20 2l4pg a—pB—oa—p
8.1.21 223Fy a—pB—a—a
8.1.22 219t o—>p—op—a
8.1.23 *2Ra a—>a—p—a
8.1.24 231Th B—ooa—p—a
8.1.25 231pg a—a—p—a

Kpurtepuu onieHKH KOHTPOJIbHOMI padoThl Ne 2 17151 32a04HOM (POPMBI
00y4ueHHs BO 2 cemecTpe

MaxkcumMaabHOE KOJIMYECTBO 0aJIJI0B 3a KOHTPOJIBHYIO Da6OTV BO 2 CEMECTPC

16:

2 Oaja 3a MepByIo 3ajauy,



2 Oaja 3a BTOpYIO 3a7a4dy,

2 Gaia 3a TPETHIO 3a7a4y,

2 Ganuia 3a 4eTBEPTYIO 3a7ady,

2 bania 3a MATYIO 3a/1a4y,

2 GaJia 3a MIECTYIO 3a/1a4y,

2 Gaia 3a ceapMYIO 3a/1a4y,

2 Gayia 3a BOCBMYIO 3a7a4y.

MuHuMaIbHOE KOJIMYECTBO 0ajsioB 33 KOHTPOJILHYIO PaboTy BO 2 cemecTpe

8.

[Ipu olleHKE KOHTPOJBHON PabOTHI LIEIECO00pPa3HO PYKOBOJCTBOBATHCS Clie-
JTYIONIMMU KPUTEPUSMU OLICHKW 3HAHUMW MO (PU3MKE, YUUTHIBAs JOIMYIICHHbIE CTY-
JIEHTaMU OIIHUOKHU U HEJIOUETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUIECTENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PM3UYECKUE TCOPUHU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX MPU pelle-
HUM 33/1a4 Pa3UYHBIX TUIIOB; HE 3HAET (opMyll, rpadUKOB, CXEM MM HE yMEeT
MPUMEHSATh UX K PEIICHHSIM 3a7a4; He 3HaeT eAUMHUI] (PU3NUECKUX BEITUYNH WIN HE
yMEeT MOJIb30BaTbCd MMH; K TPYyObIM OMIMOKAM OTHOCSTCSI TAaK)K€ HEMPAaBHIIBHO
copMyIMpPOBaHHBIE BOMPOCHI 337a4l MJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHNE MPUEMOB PEIICHHUs 3a7a4, a TaKXKe OIMNOKH, CBUIETEIbCTBYIOIINE O
HEMPaBUILHOM IMOHUMAHWHW YCIIOBUS 3aJ1a4d WJIM UCTOJKOBaHMS perneHus. Kaxmas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6aun.

Hezpyovimu owuodkamu SBISIOTCS HETOYHOCTh 4YepTeka, rpaduka, CXEembl;
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIMOHAILHOTO XoJa pemienus. Kaxaas nerpyOast ommOKa OllEHUBACTCS
munyc 0,75 6anna.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCHU MPU BBIUMCICHUSX, HEpa-
[IMOHAJIbHBIC TIPUEMBI BBIYUCIICHUH, MPEeoOpa3oBaHUil U peIIeHUH 3a/1a4; OTIEeTbHBIC
MOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HEOpEKHOE BBINOJHEHUE 3amucel, yepTexend, cxeM, rpadukoB. Kaxblii
HEJI0YeT olleHuBaetcs munyc 0,25 banna

WNuTepBan 0anioB pedTUHTa CTYJEHTA 32 KOHTPOJIbHYIO Pa00Ty COCTaBJISIET:

13,0 < R < 16,06aa1a eciu CTYJEHT BBITIOJHII padOTy MOJIHOCThIO O€3 OIlIN-
OOK M HEJI0YETOB WJIM IPH BBHIMOJIHCHUH PAOOTHI IMTOTHOCTHIO 0€3 OmMOOK 1 Heloue-
TOB, HO MPU HAJIMYWU HE 00Jiee OJTHON HE aKKypaTHOM 3aIUCH.

11,0 < R < 13,0 6anaa craButcs 3a paboTy, BBIOJIHEHHYIO MOJHOCTBIO, HO
IIpY HAJIMYUU B Hel He Oosiee 0JTHOM HerpyOoil OMMOKY M OJTHOTO HE0UeTa WJIN He
OoJee IBYX-TpeX HEJ0UYETOB.

8 < R < 11,06annacTaBuTcs B TOM Cllydae, €ClIU CTYAEHT MPAaBUJIBHO BBIMNOJI-
HUJI HEe MeHee 2/3 Bceil paboThl WK TOMyCTHII: He 0osiee OHON rpy0oi OITMOKU U
JIByX HEJ0YETOB, UM HE OoJiee OHOM IpyOOl U OAHOW HErpyOoi OIMOKHU, UK HE
0oJiee IBYX-TpeX HErpyObIX OIMIMUOOK, UM OJHY HETPYyOyI0 OMMOKY U TpU HEJ0UeTa.

R<8 6ay10B CTaBUTCS, KOT/Ia YUCIIO OIMMOOK M HEAOYETOB MPEBOCXOIUT HOP-
My, IPU KOTOPOH MOKET OBITh BBICTABIIEHA OIIEHKA «3», WJIM €CJIU MPABUIBHO BbI-
MOJTHEHO MeHee 2/3 Bcel paboThl.




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xumuyeckas TEXHOJOTU
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: XuMudeckasi TEXHOJIOTHs MEPEPAOOTKH MOAUMEPOB U HJia-
CTOMEPOB; XMMHUYECKAs TEXHOJIOTUS OPraHUYECKUX BEUIECTB; XMMHUUYECKas TEXHO-
JIOTHsI BBICOKOMOJICKYJIIPHBIX COCAUHEHUN; XUMHUYECKas TEXHOJIOTUs NPUPOAHBIX
DHEPrOHOCUTEJIEH U YIVIEPOJAHBIX MAaTEPUAJIOB
Bomnpocs! Aj151 KOJLJIOKBUYMOB
JJIS OYHOM, OYHO-3204YHOH (POpPMBbI 00YUEeHH S
M0 IUCLUUIUIMHE (pHU3nKa

KosnoxkBuym Ne 1
Pasznes 1. ®usuyeckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl IBHKEHUSI MATEPUATBHON TOYKH.
YrnoBas CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akoHbl HproTOHA.
3aKOHbBI COXPAHEHUSI UMITYJIbCA.
PaGoTa 1 MOIITHOCT®.
Mexanunueckas sHeprus. Kunernueckas sueprusi.
[TorennumanbHas SHEPrusl.
. IloTeHumanbHas SHEpPrus Tenaa ABUKYIIErocs No1 JEUCTBUEM CUJIBI TSIKECTH.
10 [ToTenmanbHas 3Heprust ynpyro ae(opMHUpPOBAHHOTO TeNa.
11.3aK0H COXpaHEHUs] JHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yaap AByX aOCONIOTHO YIIPYTUX MIApOB.
13.AOCOMIOTHO HEYTIPYTHUM yaap ABYX IIapOB.
14.3axon Bcemuphoro Ttsarorenus. I'paButanimonHoe mnose. HampsikeHHOCTD
I'PaBUTALIMOHHOTO TOJIS.
15.PengaTuBrUCTCKas MEXaHUKA.
16.Bpammaromuit MomeHT. MoMmenT unepiuu. Teopema [lITeiinepa.
17.0npeneneHre MOMEHTOB UHEPLIUH TEIL.
18.YpaBHeHnEe ATMHAMUKA BPaIaTEIHHOTO JIBHKEHUS TBEPJIOTO TEA.
19.Kunetnueckasi HEprusi BpaIleHHs Tela.
20.3akoH coxpaHEHUs MOMEHTAa UMITYJIbCA.
21.YcnoBusi paBHOBECHS TBEPAOTO Tea. Busl paBHOBECHS.
22.I"'apMoHnYecKue KojebaTeIbHbIE IBUKEHUS.
23.CKOpOCTb U YCKOPEHMSI P FTAPMOHUYECKHUX KOJICOaHUSIX.
24 1lpy>KUHHBIN MasiTHUK.
25.Du3nvecKuil 1 MaTEMaTUYECKUIA MAaITHUKHU.

©CoNoORWNE



26.2Heprus rapMOHUYECKUX KOJIeOaHUM.
27.3aryxaromue KoueOaHusl.
28.Brinyxxaennble konebanus. Pe3onanc.

onhkowdrE

8.

9.

KosnoxkBuym Ne 2
Pa3znes 2. MouiekyisipHasi pU3UKa U TEPMOJUHAMHUKA
OcHoBubie nonoxenust MKT.
MakpocKOnMYECKHE NapamMeTpPhl.
OcHoBHoOe ypaBHeHne MKT.
VYpaBuenus cocrosinus. [lonsTue naeanpHoro rasza. ['a3oBbie 3aKOHBI.
Cmech naeanpHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpodera MoJjeKyl. DPpQPeKTUBHBIA AUAMETP MO-
JEKYJI.
PaGota pacuupenus raza. Gusudeckuil CMbICH YHUBEPCAIBHON Ta30BOM MO-
CTOSIHHOM.
BHyTpeHnHss sHeprus cuctemsl. Teruiora u padoTa.
BHyTpeHHss1 3HEprUs 0AHOATOMHOTO Ta3a. CTeneHu cBOOO bl MOJIEKYII.

10. ITepBbIif 3aKOH TEPMOJUHAMHUKHU U €T0 MPUMEHEHHE K U30XOPHUIECKOMY TIPO-

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHUKU K HM300apUUYECKOMY U HU30-

TEPMUYECKOMY IpoIieccy. AnuadaTH4ecKuil mporuecc.

12.006patumMble 1 HeoOpaTUMBbIe TIpoliecchl. Kpyrosoit mporiecc.
13.1ukn Kapuo. TepmoanHamudeckas 1ikajga TeMIeparyp.
14.9uTtponus. Bropoit 3aKOH TepMOIMHAMUKH.

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

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

18.5IBnenns mepenoca. Juddysus.

19.TennonpoBOHOCTS.

20.Bs13k0CTh (BHYTpEHHEE TPEHUE).

o1

©o~N®

KossiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akon Kynona. [Ipunens npumenumoctr 3akoHa Kiona. Eaununel uzmepe-
HUS 3apsija.
OnekTpudeckue noisi. HanpsE€HHOCTh 3ieKTpuueckoro nosst. EquHuib u3-
MepeHUsl HanpsHKEHHOCTU. [IpuHIMI cynepno3unuu.
[Torennuan snekrpudeckoro mnois. PazHocts moreHunanos. [lorenuman pe-
3YJBTUPYIOLIETO OJIs. EMUHUIBI n3MEpeHuUs..
CBsi3b IOTEHIMAJIA C HANIPSYKEHHOCTBIO MOJIS.
Nunyknus snektpuueckoro nods. [loTok anexkrpuueckor nHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tone paBHOMEPHO 3aps>KEHHON 0€3rpaHUYHOM MIIOCKOCTH.
DNEeKTpUYECKOE M0JIe BOIM3U MOBEPXHOCTH 3aPSKEHHOTO MPOBOJHUKA.
ITose B III0CKOM KOHIEHCATOPE.
[Tone coznaBaemMoe paBHOMEPHO 3aps>KEHHOM ChepruuecKOil MOBEPXHOCTHIO.



10.ITone co3maBaeMoe PaBHOMEPHO 3apsHKEHHOM IMJIMHIPUYECKOM MOBEPXHO-
CTBIO.

11.2neKTpoEMKOCTh. EMKOCTB MI0cKOro KoHAeHcaTopa. EMKocTh chepuueckoro
KOHJIEHCATOopA.

12.CoenuHeHune KOHACHCATOPOB.

13.2Heprus 35eKTpudecKoro moss. [IIOTHOCTh SHEPTHH SIEKTPUUECKOTO OIS,

KosnoxkBuym Ne 4.
Pa3znen 4. JjeKTpoAMHAMMKA
DJIEKTPUYECKHUN TOK, CUJIa TOKA U IJIOTHOCTB TOKA.
OJ1C. 3akon Oma JJ1sl TOJIHOM IISTIH.
3axonbl Kupxroda i pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI JIEKTPUYECKOTO TOKA B KIACCUYECKOW TEOPUHU IIIEKTPO-
IIPOBOJAHOCTHU METAJIOB.
PaboTa BbpIX0/1a 37IEKTPOHOB U3 METAILJIOB.
OCHOBBI 30HHOW TEOPUU ITPOBOJAMMOCTH TBEPABIX TEIL.
[TonynpoBoguuku. CoOCTBEHHAs: U MPUMECHAS] TPOBOJUMOCTh MOJIYIIPOBOI-
HUKOB.
8. DnexTpoHHO-IBIPOUHBIN nepexo. [lomymnpoBoIHUKOBEIE TPHUOOPHI.
9. TpaH3HUCTOPEHI.
10.OMucCCHOHHBIE SIBIEHUS U UX IPUMEHEHUE.
11.Yonun3anus razoB. HecamocTosTebHbIN Ia30BbIN pa3psl.
12.CamMocCTOsATENbHBII ra30BbIM pa3psia U €ro THUIIbI.

=l N

N oo

KossnoxkBuym Ne S,
Pasngesa 5-6. DiuiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarsnuTHoOE ToJIe U €ro XapaKTePUCTUKHU.
JlelicTBre MarHUTHOTO 1MOJiA Ha TOK. Cuna Amrmepa. 3akoH AMnepa.
Cuna Jlopenua.
MarnuTtHoe 1oJjie ABUXKYIIETrocs 3apsja.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca 11s MAarHUTHOTO TOJIA.
SIBneHue >5eKTpoMarHuTHOW HHAYKIMU. 3akoH Dapanes — Makcsesa.
NunyktuBHOCTh. CamouHAYyKIMs. B3auMHast uHAyKIus.
. Tpancdopmarop. DHEpryus MarHUTHOTO TIOJIS.
10 wna - u mapamaraetTuku. @eppoMarHeTUKA U UX CBOMCTBA.
11. CBoGonnbIe KOeOanus B KOeOaTeIbHOM KOHTYPE.
12.BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.
13.11enu mepemMeHHOTO TOKa.
14.OnekTpoMarHiTHBIE BOJIHBL. Y paBHEHUs: MakcBeia.
15.T'enepanus 37€KTPOMArHUTHBIX BOJIH.

LCoNOOR~WODE

KossiokBuym Ne 6.

Pa3nen 7. 'eomeTpuuyeckasi 1 BOJTHOBAas1 ONITHKA
1. CoBpeMeHHbIE MPEJCTABIICHUS O CBETE.
2. OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTHUKHU.



BbIBOJ1 3aKOHA MPETIOMIICHHSI CBETA.

Tounkue nun3b1. [locTpoeHne n306paxeHus NPeAMETOB C IOMOIIBIO JIUH3.
OcHOBHBIE (POTOMETPUUECKUE BEINUHHBI.

KorepeHTHOCTP ¥ MOHOXPOMOTHYHOCTH CBETOBBIX BOJH. WHTepdepeHius
CBETAa.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uHTEPHEPEHIIUHN.

10. Mudpaxmus ceera. [Ipunnun [roitireHca-dpenens.

11.060cHOBaHKE NPSAMOIMHEHHOCTH pacpocTpaHeHus cBeTa. 30HbI Dpenens.
12. Tudpakiys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15.Jlucnepcus cBeTa.

16.ITonspusarms ceeta. EcTecTBEHHBIN 1 MONAPU30BaHHBIN CBET.
17.ITongpusatopsl. 3akoH Mainroca.

18.Crioco6s! osTyueHust OJISPU30BAHHOTO CBETA.

©o ok w

KossokBuym Ne 7

Pasznes 8. KBaHTOBO-ONITHYECKHE SIBJICHUSA
TemnoBoe uznydenue. 3akon Kupxroda.

3aKOHBI U3IIyYEHUS CBETA.
doTtornekTpuueckuii 3HPeKT.
dopmyina DitHIITelHA 15 BHENTHETO hoTodddekTa.
Macca u umnyinsc poToHa.
Mopnens atoma Pezepdopna. [loctynater H. bopa.
Teopust cTpoeHust atoma Bojopoja 1o bopy.
Hudpakuust mukpouyactull. Bonnst ne bpoiis.
CooTtHoueHust HeonpeaenaeHHocre ['eitzendepra.
10 BosHoBast GpyHKIMS U €€ CTaTUCTUYECKUM CMBICIL.
11.¥YpaBuenue lllpenunrepa.

CcoNOOR~ODE

KossokBuym Ne 8

Paznen 9. ®usuka s1pa U 3JiIeMEHTAPHBIX YaCTHII
OO6mue cBenenust 00 aTOMax U siApax.

Oueprus cBs3u. JlegekT maccol sapa.

EcTtecTBeHHas paaroaKTUBHOCTS. O, 3, Y — U3TyUEHUS.
3aKOHbI PAJIMOAKTUBHOTO pacnaja.

BpeMenHbie XapaKTEpUCTUKU PAJIUOAKTUBHOTO pacnaja.
N3mepenus palMOAKTUBHOTO U3JIYyYCHHUS.

SnepHble peakunu. MicKkycCcTBEHHAs paAuOaKTUBHOCTD.
[To3utpoH. B* pacnaa. DIEKTPOHHBIN 3aXBar.

. Peakuusa nenenus. Llennas peakuus.

10 S nepHsiil peakTop.

11.Peakiust cunTe3a. TepmosiiepHas peakuus.

12. Tunsl B3aUMOACUCTBUS AIIEMEHTAPHBIX YACTHIL.
13.0OcHoBHBIE CBeICHHS 00 DIIEMEHTAPHBIX YaCTHUIIAX.

oCoNaRLNE



Kpurepuu oneHkH oTBeTa CTYACHTA OYHON U 0YHO-3204HOM (POPMbI
o0y4eHHUs1 Ha Bonpoc KoJuiokBuyma Ne 1, 2, 3 B 1 cemectpe
MakcumanpHOe KOJM4ecTBO OaylioB 3a mpu koyokBuyma B 1 cemectpe 10,
T.€. 32 KXl KOJJIOKBUYM MaKCHMaJbHOE KOJUYECTBO OaioB coctaBisieT 3,34
Oasna.
MuHumanbHOe KOIUYeCTBO OajuloB 3a mpu KoJulokBuyMa B 1 cemectpe 6,
T.€. 332 KaX/blil KOJUIOKBUYM MHUHUMAaJIbHOE KOJIMYECTBO OaJUIOB COCTABIISIET 2 OaJi-
Ja.

Pacnipenenenrie 0amioB Ha KaXKIOM KOJUIOKBUYME MO OYHOHM M OYHO-
3a04HOM (popMe 00yueHus B 1 cemecTpe MPOUCXOIUT COTIaCHO CIETYIOIINM KpUTe-
pUsIM:

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

omeema Ha KOAI0KEU- | OMAUUHO xopouio yooenemeo- | Heyooee-
yme 6 1 cemecmpe pumensHo meopu-
MenbHO

YpoBeHb yCBOCHHUS Ma-
Tepuanga, IMpPeayCcMOT-
PEHHOT0 POrpaMMOn
VYpoBeHb 3HaKOMCTBA C
OCHOBHOM  JIUTEpaTy-
poOl,  HpPEenryCMOTpPEH-
HOM IIPOrpaMMou
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKphITHA
NPUYUHHO-
CIIEICTBEHHBIX CBSI3€
OTBeTbl Ha BOIPOCHIL:
IIOJIHOTA, ApPryMEHTH-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHE HC-
II0JIB30BaTh OTBETHI Ha
BONpOCHl I Oosee
MIOJIHOTO  PACKPBITUSA
COJIepKaHus BOIIPOCa
Oo0mmit uHTepBaa | 2,.9<R<3,34 245<R<29 2<R<245 |R<2
pelTHHIA CTYAEHTA 3a
OMH KOJIJIOKBHYM

B 1 cemecTpe

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

MakCUMaJIbHOE KOJIMYECTBO OAIOB 34 MAMb KOJUIOKBUYMOB BO 2 CEMECTPE
15, T.e. 32 KaXABIH KOJUIOKBUYM MaKCHUMaJIbHOE KOJMYECTBO 0amuioB coctasiseT 3,0
Oasuia.




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 KOJUIOKBUYME 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
Oo0mii HHTepBaj | 2,65<R<3,0 23<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 HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xumuyeckas TEXHOJOTU
(K00 u HaumeHosaHUE)

[Tpodunb/mporpamma: Xumudeckas TEXHOJIOTHs TepepabOTKU MOIUMEPOB U 31a-
CTOMEPOB; XUMHUYECKasi TEXHOJIOTHS OPraHUYECKUX BEIIECTB; XUMHUYECKas TEXHO-
JIOTHS BBICOKOMOJICKYJISIPHBIX COEMHEHUI; XUMHUYECKasl TEXHOJIOTUS MPUPOIHBIX
HSHEPrOHOCUTEIIEH U YIVIEPOIHBIX MAaTEPUAJIOB

KoMiuiekT 3agaHuii 1isl BBINOJHEHUS pacyeTHOM padornl Ne 1
110 0YHOM, 04HO0-32049HO (popMe 00yUeHUH
o pucuuiuinae Pu3uka

Paznen 1 Pusnyeckrue OCHOBBI MEXaHUKH

3agaya 1. JIBe mpsiMble TOpOTH nepecekaroTes noxa yriaoM o. [Io Hum k me-
PEKPECTKY MPUOINKAIOTCA 1BA aBTOMOOMIIS: TPY30BUK CO CKOPOCTHIO V1 U JIETKOBOU
aBTOMOOMJIb CO CKOPOCTHIO V2. C MaTpyiabHOro BEPTOJIETA 3aMETUIIH, YTO B HEKOTO-
pBIii MOMEHT BPEMEHHU T'PY30BUK HAXOAWJICA Ha paccTosHuM L, a jJerkoBoii aBTO-
MoOmIIb Ha paccTossHuM Ly ot mepekpectka. TpeOyeTcsi OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MAILIMH?

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

B) KAKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JIBHXKYIIEICS BMECTE
C BEPTOJIETOM, €CII BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOUITIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Homep o,° V1, KM/4 Va2, KM/4 LM Lo, M V, KM/4
3a]a9u
1.1.1 60 54 72 500 1000 216 JISTKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Tpy30BOMY
114 30 54 90 600 1200 288 Py30BOMY
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 Tpy30BOMY
1.1.9 30 54 72 500 1000 216 Py30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Trpy30BOMY
1.1.12 30 36 54 600 1200 288 IrPy30BOMY
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 JISTKOBOMY
1.1.16 60 36 72 500 750 216 Irpy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 IpPy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 IpPy30BOMY
1.1.24 30 54 72 500 1000 216 rpPy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 IpPy30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3agavya 2. OZHOPOJHBIN IIap MAcChl M CKAaThIBA€TCS 0€3 CKOIBKEHUS IO
HAKJIOHHOU INTOCKOCTH, COCTABIISIOLIEH YTOJI 0 C TOPU30HTOM. Haiitu:

a) YCKOpEHUE [IEHTpa 1apa;

0) 3HaueHue KO3PPUUMEHTA TPEHUS W, IPU KOTOPOM CKOJIbKEHHUS HE Oy-
ACT,

B) KHHETHUECKYIO SHEPTHIO I1apa uepe3 Bpems t mocie Havasna JIBHKEHUSI.

Tabmuna 1.2 (x 3amagam 1.2.1 —1.2.30)

Howmep m, Kr o, t,c
3aJaun
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 14
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3




1.2.27 0,5 30 15
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1

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

I'me Xo - ammnTyaa Kosebanus, W — IUKINYECKas 4acToTa, (o — HadalbHas
dbaza.

OmnpenenuTh Ha4YadbHYIO KOOPIWHATY, HAadyajdbHBIC U MaKCHMaJbHbBIC 3HAUe-
HHUSI CKOPOCTH U YCKOPEHUs rpy3uka. [locTpouTts rpaduku 3aBUCHMOCTH KOOPAMHA-
TBI, CKOPOCTH M YCKOPCHHS OT BPEMEHHU.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paj/c (o))
3a7a4u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 /2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.35 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 /2
1.3.10 0,055 1,57 n/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 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 /3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 /3
1.3.30 0,055 7,85 T




KommuiekT 3aannii 1J1s1 BHITIOJIHEHUSI PACYETHON padoThl Ne 2
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Pasnen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

3anaya 1. B cocyne o0beMom V HaxoauTcs L MOJb raza npu HOpMaabHOM
naBieHud. Bo cKoOJbKO pa3 HalO YBEIUYUTH TEMIEPaTypy, YTOObI 1aBIICHUE yBEIHU-
quI0Ch B N pa3? CpaBHUTH € pe3yabTaTaMHU JUIsl HCAIBHOTO 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 yTIIepoja 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 (k 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 padorel Ne 3
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Pasznea 3. DiiekTpocTaTuka

3amaya 1. Ha puc.l nmoka3zaHsl TOUKH, PACIIOJIOKEHHBIE B y3JIaX PELIETKU C
sueiikor B hopme kBagpara co ctopoHor @ = 0,1 M. B HEKOTOPBIX y37aX pPErIeTKH
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. Onpefiennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIA B TOUKE,
yKa3aHHOM B mocienHeM ctonlue Tabmuubl. Chenaite cXxeMaTHUYEeCKH 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
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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

KpuTtepun onenku pacuetnoix pador Ne 1, 2, 3 B 1 ceMecTpe 1o 04HOIi,
0YHO-32049HOI (popMe 00yUeHUHA

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-TpaduyecKux padoT 1eIeco00pa3HO PyKOBOJICTBOBATh-
Csl CIICAYIOIIMMHU KPUTEPUSIMH OIEHKU 3HAHHM M0 (PU3MKE, YUUTHIBAS JOMYIICHHBIC
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 3aJ1a4d Pa3IMYHBIX TUIIOB; HE 3HaeT (opmys, rpaduKoB, CXEeM WM 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 BOTPOCHI 33/1aul WJIM HEBEPHBbIC OOBSICHEHHS X0Ja €€ pelle-
HUS, HE3HAHWE TIPUEMOB PEIICHMS 3a/1ad, a Tak)Ke OIMMUOKU, CBUIACTCIBCTBYIOIIHNE 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 padorst Ne 4, 5 Bo 2 cemecTpe 110 04HOM,
0YHO-32049HOM (popMe 00yUeHUHA

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

@axynvmem TexXHOTOTHYECKUIN

Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xyumuyeckas T€XHOJIOTUS
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma; Xumuueckasi TEXHOJIOTHS MepepabOTKU MOJUMEPOB U 3JIACTO-
MepOB; XUMHUYECKasi TEXHOJIOTHUs OPraHUYECKUX BEUIECTB; XUMHUYECKask TEXHOJIOTHsI BbI-
COKOMOJIEKYISPHBIX COCAMHEHH; XUMHUYECKas TEXHOJIOTUS NPUPOJHBIX IHEPTOHOCUTE-
Jed 1 YTIIepOJAHBIX MAaTEPUATIOB

CamocrosiTesibHAsA pad0oTa CTYI€HTOB
1o UCUUIUTNHE DU3nKa

HepequL TEM AJIA KOHCIICKTOB
Pa3zgea 1. Pusnueckne 0OCHOBBI MEXAHUKH
1. Peﬂﬂmueucmcxaﬂ MeXaAHUKAa

Pa3nen 2. MonekynspHas ¢u3uka u TepMOJAUHAMUKA.
2. Aenenus nepenoca: oughghysus, menionpogooHOCmb, 6A3KOCMb.

Paznea 3. DinexrpocraTuka
3. Cecnemosnekmpuxu.

Pasnen 4. DnexTpoiMHaAMKKa
[To nanHOMY pa3zeny KOHCHEKT He MPEJyCMOTPEH.

Paznen S. DiiekTpoMarseTusm
4. Macnumnvle nons coreHouoa u mopouod.

Pa3nes 6. DieKTpOMarHUTHBIC KOJIeOaHUs U BOJTHBI
5. Pesonanc nanpsoicenuii. Pezonanc mokos.

Pasznea 7. 'eoMmeTprueckas U BOJTHOBAs OITHKA
6. Ilonamue o conoepaghuu.

Pa3gea 8. KBaHTOBO-ONTUYECKHUE SIBICHHS.
7. Onmuueckue K8aHmMogwle cenepamopeol.

Pa3nes 9. ®usnka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.

8. Ilepcnexmusvi pazeumus s0epnoii snepeemuku. Ilpobiema ynpaensemvix mepmosodep-
HBIX peakyuli.

KoOHCIEeKThl BBIMOMHIIOTCS MUCHbMEHHO B CIIELUANBHBIX TETPAAsSX HIJisi CaMo-
CTOSITEJIbHOM PaOOThI CTY/I€HTOB.



Kpurtepun onennBanus koucnekros CPC
1 cemecmp
OYHAs, OUHO-3A0YHAS hopma
MakcuManbHOE KOJMYESCTBO OalaoB 3a KOHCIEKTHI IO mpem pazaeiiaM Ne
1.2.3 B 1 ceMecTpe 10 OYHOW, OYHO-32049HOM (hopMe oOyueHHns 5 0aJLI0B, T.€. 3a
Ka)XJ10€ TIOJIHOE PACKpPBITHE TEMbl MaKCHUMaJbHOE KOJMYECTBO OAaJIJIOB COCTABIISET
1,67 Gasia.

MuHHMAJILHOE KOJHMYECTBO OaJIOB 3a KOHCIIEKTHI IO Mpem pasaciam
Nel.2.3 B 1 cemecTpe o O4YHOM, OYHO-3a04HOM (hopMe oOyueHus: 3 0ajuia, T.€. 3a
Ka)KIbIH KOHCIIEKT MUHMMAaIbHOE KOJIUYECTBO 0anioB coctaBisieT 1,0 Oamn.

J11s1 Toro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIMMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpPENUCHIBAHUN KOHCIIEKTa B UTOTOBBIM peil-
TUHT UJET CPEAHUN 0asul MO BCEM MOMBITKAM.

1 cemecmp
3a04Has popma

MakcuManbHOE KOJMYECTBO OaIoB 3a KOHCIEKTHI IO mpem paszaeiiaM Ne
1.2.3 B 1 cemecTpe 1o 3a0yHOM hopme oOyueHus 15 0aaa0B, T.€. 3a KaXKI0€ MOJI-
HOE PaCKpPbITUE TEMbl MAKCUMAIbHOE KOJMYECTBO 0AJIOB COCTABISAET S Oasa.

MuHHMAaJIbHOE KOJIUYECTBO 0aJIOB 3a KOHCIIEKTEI IO mpem paszacnaM Nel,2.3
B 1 cemecTpe 10 3a04HOM (hopMe 00yueHus 9 0ajiaa, T.€. 3a KaXKIbIi KOHCIIEKT MHU-
HUMaJbHOE KOJINYECTBO 0asIoB cocTaBisaeT 3,0 Oam.

JI1st TOro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOAUMO HAUCATh €ro Ha
1,0 6amioB u BeImie. [Ipu MOBTOPHOM MEepeNUCHIBAHUU KOHCIIEKTa B UTOTOBBIN peii-
THUHT UJET CPEAHUIN OasuT M0 BCEM IOTBITKAM.

Kpurepuu ouenuBanusi Koncnekros CPC
2 cemecmp
OYHAsl, OYHO-3A0YHAS, 3A04HAS hopma

MakcuMaJIbHOE KOJIMYECTBO OaJIJIOB 32 KOHCHEKTHI 0 namu pasnenam No 5,
6. 7,8, 9 Bo 2 ceMecTpe MmO OYHOW, OYHO-320YHOM, 3a09HOU hopme oOydeHus 8
0aJLJI0B, T.€. 32 KaXJ0€ MOJHOE PACKPHITHE TEMbl MaKCUMaIbHOE KOJIMYECTBO Oai-
J0B cocTtapiiset 1,6 Ganna.

MuHUMalTbHOE KOJWYECTBO 0asIOB 32 KOHCHEKTHI 10 kamu pasnenam No 5,

6,7, 8.9 Bo 2 ceMecTpe Mo OYHOW, OYHO-320YHOU, 3a04HOU hopme OOyYEeHHsS 5
0aJUIOB, T.C. 32 KAX/bIi KOHCIIEKT MUHUMAJIbHOE KOJIMYECTBO OaIOB COCTABIISET
1,0 Gamn.

J11st TOro 4TOOBI KOHCTIEKT CYUTAJICS CAAHHBIM, HEOOXOAMMO HAIUCATh €T0 Ha
1,0 6annoB u Beie. [Ipyu MOBTOpHOM NEpeNUCHIBAHNHN KOHCIIEKTa B UTOTOBBIN Peii-
TUHT UJET CPEAHUN Oasll MO BCEM MOMBITKAM.




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPESKICHUS BBICIIETO 00pa30BaHUS
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenne noarorosku: 18.03.01 XyuMuveckas TEXHOJIOTHUS

Tpodpunb: XUMHUUECKask TEXHOJIOTHUS IePepadOTKH MOJIUMEPOB M 3JAaCTOMEPOB; XHMMHUYECKas TEXHOJOTHS OPTaHUYCCKHX BEIISCTB;
XuMHuYecKask TEXHOJOTHs BBICOKOMOJICKYIIPHBIX COSAMHEHMI; XUMUYCCKAs TEXHOJIOI S IPUPOIHBIX YSHEPIrOHOCUTENICH M YIIepOI-
HBIX MaTEepPHAIOB

Cemectp 1

YTBEPXKJIAIO

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

1. Hpocmpancmeo. Bpems. Heuoicenue.

2. Bsaszkocmsb (6HVmD€HH€€ mpeHue)

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.

CocTaBUTEND: ( o e E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpopuns: XUMHUECKask TEXHOJOTHS HepepadOTKH MOJIMMEPOB M 3JAaCTOMEPOB; XHMMHUYECKas TEXHOJOTHS OPraHMYECKUX BEIECTB;
XuMHYeCKast TEXHOJIOTHS BRICOKOMOJIEKYIIIPHBIX COCAMHEHMI; XUMUYECKAs TEXHOIOIHMS IPUPOIHBIX SHEPIOHOCUTEIEH M YIIepOI-

HbIX MaT€pruajjioB

Cemectp_1
YTBEPXJAIO
3aB.uukinoMm OMJI =" T.I Makycesa
10.03.2022 1.
JK3aMeHallMOHHBIN OuaeT Ne 2
1. Cropocmw u yckopenue. [Ipocmetiuiue 6udbl QGUINCEHUSL MAMEPUATLHOU MOYUKLL.
2. Tennonposodnocmp.
3. Iomox eéexmopa nanpssicennocmu. Teopema Iaycca Ons o1eKmpocmamuiecko20 nos
4. Buibepume 0dun eapuanm omeema
P F o
Ha (P,V)-nuarpamme nzo0paxxeHn mukiandeckuii nponecc. Ha yaactkax AB-BC temnepary-
a L . pa...
Al iy g BAPHUAHTBI OTBETOB:
2r 1) Ha AB — nosbimaercsi, Ha BC - moHmxaercs;
1 2) MOHMKACTCS;
DN ++— C 3) Ha AB — nonmwkaercs, Ha BC - noBslmaercs;
4) HoBBIIIAETCS.

CocraBuTe/b: s E.B. SIkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns: XUMHYECKasE TEXHOJIOTHS MEePEPa0OTKU MOJIUMEPOB M 3JAaCTOMEPOB; XHUMHUYECKas TEXHOJOTHS OPraHMYECKHX BEIIECTB;
XuMHYecKasi TEXHOJOTHS BRICOKOMOJICKYJIIPHBIX COSAMHCHHIN; XUMUYECKasl TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENICH U YIIIepO-

HBIX MaTepruajioB

Cemectp 1
YTBEPXIAIO
3as.uuknom OM/I J’ﬁ"’ " T.I.Makycesa
10.03.2022 r.
JK3aMeHAMOHHBIN OnaeT Ne 3
1. Venosas cxopocme. Yenosoe yekopetue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovisi—Jlenya.

4.  Bwibepume odun eapuanm omseema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI i YCKOPSHUs MAaTepUaIbHON TOYKH, KOJIEOIIOMIEHCs MO TapMo-
HUYECKOMY 3aKOHY.

Iukmuyeckass wacrora KosieGaHUiA-
TOYKH paBHa

BAPUAHTHBI OTBETOB:
1)2ct 2)1ct
3)4ct; 4)3ct
CocTaBuTelb: ( Y 5 7 E.B. Slkosnesa

\
(4

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPESIKACHHS BBICIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Mpoduns: XUMHUYecKas TEXHOJIOTHs IepepaboTKU MOIMMEPOB M AJIACTOMEPOB; XWUMHYECKas TEXHOJIOTUS OPraHMYECKHX BEIIECTB;
XuMuYeckasi TeXHOJIOTHs BbICOKOMOJISKYJISIPHBIX COEIMHEHNH; XUMUYeckasi TEXHOJIOT s TPUPOAHBIX YHEPrOHOCUTENIEH U YIIIePOI-

HbIX MaT€pruajjioB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 r.
JK3aMeHAaIMOHHBIN Oner Ne 4
1. 3axomnwvi Hotomona.
2. Buympennas snepeus peanvho2o 2asd.
3. Dnexmpocmamuueckoe none u ezo nanpaicennocmo. Cunogble Aunuu.
+
4. Bwibepume 0Oun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH CO CKopocThio © . Ha

—

puc. 1 okasaH rpahuK 3aBHCHMOCTH MPOEKIMH CKOPOCTHY, OT BpeMeHH ( © — eIMHUYHbIH BEKTOP MOJIOKH-
%

TeBHOTO HampaBeHus, V; — MPOeKwKs ©  Ha 9To HanpaslieHue). [Ipr 3TOM /U1 HOPMAIBHOTO n M TAHTECHIH-
ANBHOTO ArYCKOPEHHS BBITIOJIHAOTCS YCIIOBHSA. ..
BAPUAHTBI OTBETOB:
1) an - yMmeHbaercs, a; — MOCTOSHHO;
2) an— yMEHBIIAETCS, a; - YMEHBINACTCS;
3) an— NOCTOSIHHO, a; — TIOCTOSIHHO;
4) ap— MOCTOSHHO, a; — YMEHbBIIAETCS

CocraBuTeb: ( e 7 E.B. flkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BRICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
IMpoduns: XUMHYECKasE TEXHOJIOTHS MEPEPAOOTKU MMOJUMEPOB M 3JIACTOMEPOB; XHUMHUYECKas TEXHOJOTUS OPraHMYECKHX BEIICCTB;

XuMHYecKasi TEXHOJOTHS BRICOKOMOJICKYJIIPHBIX COSAMHCHHIN; XUMUYECKasl TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENICH U YIIIepO-

HBIX MaTepruajioB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] %’” " T.I Makycesa
10.03.2022 r.
JK3aMeHAMOHHBIN OnaeT Ne 5

1. 3axowuwi coxpanenus umnyvca.

2. Daszosvie nepexodsi. Hzomepmul peaibho2o 2asd.

3.  Pazsemenennvie yenu. Ipasunra Kupxeoga.

4. Buibepume 00un sapuanm omeema

i P =
CpenHss KMHETHYECKas SHEpPrus 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 MOJIEKYJIbI. [l aTOMapHOTO BOIOPO/a YUCIIO | PaBHO. ..

BAPUAHTBI OTBETOB:
11, 2) 7, 3)3; 4) 5.
CocTaBuTeb: S - 7 E.B. SlkoBnesa

MuHHCTEepCTBO HayKH M BEICIIET0 o0pazoBanus Poccuiickoit deneparnun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHuUs
«KazaHckuit HAIMOHANTBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Ipoduns: XUMHUYECKas TEXHOJIOTHs HNepepaboTKU MOJUMEPOB M JIACTOMEPOB; XHMMHYECKas TEXHOJIOTHS OPraHUYeCKUX BEIIeCTB;

XuUMHYECKas TEXHOJOTHS BRICOKOMOJICKYJIIPHBIX COSAMHEHHMI; X UMUYECKAs TEXHOJIOTHS TPUPOIHBIX SHEPIrOHOCUTENICH M YIIIepOI-

HBIX MaT€pUajloB

Cemectp_1

YTBEPXJAIO

-

3ap.uukiom GMJ] & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHalMOHHBIN OuaeT Ne 6
1. Paboma u mownocme.

2. Peanvnuie cazvl. Ypasuenue Ban-dep-Baansca.

3. 3axon Kynouna. EQunuybl usmepenus 3apsaoa

M 4. Bwibepume 00un apuanm omeema

JIuck HaAaYMHAaeT BpalmaThCsl MO JeHCTBHEM MOMEHTa CHII, TpaduK BPEMEHHOW 3aBUCH-
MOCTH KOTOPOTO TPECTABICH Ha PUCYHKE. YKaXHTe Tpa(uK, MPABHIBHO OTPAXKAFOIIUI
3aBUCUMOCTb YIJIOBOI CKOPOCTHU AMCKA OT BPEMEHHU:

BAPUAHTBI OTBETOB:

o]

CocraBuTesb: g E.B. Slkosnea



MuHHUCTEpCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns: XUMHYECKasE TEXHOJIOTHS MEePEPAOOTKU MOJIUMEPOB U 3JaCTOMEPOB; XHUMHUYECKAs TEXHOJOTHS OPraHUYECKHMX BEIIECTB;
XuMHYecKasi TEXHOJIOTHS BRICOKOMOJICKYIIIPHBIX COCMHCHHUN; XUMUYECKast TEXHOJIOTHsI TPUPOIHBIX SHEPTOHOCUTENICH U YIIIEPOJI-

HBIX MaTepruajioB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ[ &4 F7 " T.I Makycesa
10.03.2022 1.
IK3aMeHAIMOHHBIN OniteT Ne 7
1. Mexanuueckas snepeusn. Kunemuueckas snepeus.
2. Oumponus. Bmopoii 3axon mepmoOuHamuxu.
3. Cmoponnue cunvl. Dnexmpodsuicyuias cuia u Hanpjicenue.
4. Buibepume 0dun eapuanm omeema

CucreMa COCTOUT U3 TpeX IIApOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KT, KOTOPbIE JBUTAIOT-
Csl Tak, Kak IIOKa3aHO Ha pUCYHKE

Ecmu cxopoct mapoB paBHHE v1=3wm/c, v2=2m/c, v3=IM/c, TO BeIHYNHA CKOPOCTH WEHTpa
Mace 3TOH CHCTEMBI B M/C paBHa...

BAPUAHTBI OTBETOB:
1) 10; 2)5; S)E; 4) 4.
3 3

P

CocraBuTesb: o O & E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoii deneparym
HwxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduis:, XMMUYECKask TEXHOJIOTHs NepepaboTKU MOJMMEPOB M 3AaCTOMEPOB; XUMHUYECKas TEXHOJOIUS OPraHUYEeCKHX BEIIECTB;
XUMHYeCcKas TeXHOIOTUS BICOKOMOJIEKYJISIPHBIX COCMHEHUN; XMMUYecKasi TEXHOJIOTHsl IPUPOAHBIX SHEPrOHOCUTEIICH U yIiIepoa-

HBIX MaT€pUajIoB

Cemectp 1
YTBEPXIAIO
3aB.IUKIIOM @MH% ] T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAIMOHHBIH OneT Ne 8
1. Homenyuanvuas snepeus.
2. Luxn Kapno. Tepmodunamuyeckas wKaia memnepamyp.
3. Duepeus snexmpocmamuyecko2o noJs.
4. Buibepume 00un sapuanm omeema

JlMcK ¥ IMIMHAP NMEIOT OAWHAKOBBIE Macchl M paauychl (puc.). s ux MoMeH-
TOB MHEPLUU CIIPABEUINBO COOTHOIIEHHUE. . .

BAPUAHTBI OTBETOB:
Dh<li;  2l=l; 3)h>ly.

CocTaBUTE/b: S 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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns:_XUMHYECKask TEXHOJOIHs MepepadOTKH MOJIMMEPOB M 3JIAaCTOMEPOB; XHUMHUYECKas TEXHOJOIHs OPraHUYECKHX BEIIECTB:
XUMHYECKas TSXHOJIOTUS BEICOKOMOJIEKYIISIPHBIX COSAUHECHHMN; XUMUUEeCKas TCXHOJIOTUS IPUPOIHEIX YHEPTOHOCHTENIEH U YIIIEPOI-

HBIX MaTepuajoB
Cemectp 1

wn e

4.

YTBEPXKJIAIO

3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 r.
JK3aMeHAMOHHBIN OmaeT Ne 9
Homenyuanvhas suepeus meia 08uxCywe20csa N00 0elicmeuem Cuibl MANCeChmu.

O6pamwwwe u Heo6pamusze npoueccwl. Kpyeosoii npouecc.

HDO(?O@HMKM 6 dJIeKmpocmamu4ecKom noie.

Bulbepume ooun sapuanm omeema

CIUIOMIHOW ¥ OB IMITHHIPHI, UMEIOIINE OJUHAKOBBIC MAacCHl M PAIIyChl, BKATHIBAIOTCS 0€3 MPOCKAIb3EIBAHUS Ha
ropky. Eciau HayaspHbIE CKOPOCTH TEJ OJAUHAKOBBI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIE MOJHAMETCS CIUTOLIHOM IIMIMH/IP ;

2) BBILIE MTOJHUMETCS TIOJIBIN HUIHHIID;

3) oba Tena MOJHUMYTCS Ha OJIHY M TY XK€ BBICOTY.

CocTaBuTelib: = O E.B. SIkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo 00pa3oBanus Poccuiickoit deneparyn
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIENOBATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynemem Texnonocuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpodwms:_XUMHUYECKas TEXHOJIOTHS MepepaboTKH MOJUMEPOB U 3JIACTOMEPOB; XHUMUYECKasi TEXHOJOTHS OPTaHMYCCKUX BEIICCTB;
XUMHUECKas TEXHOJIOTUS BEICOKOMOJIEKYIISPHBIX COSIMHEHNH; XUMUUYECKass TEXHOJIOTUS MPUPOIHBIX SHEPTOHOCHUTENIEH U YIIIEPOI-

HbIX MaT€pruajjioB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI =7 T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAUHOHHBIH OuJeT Ne 10
1. Homenyuanvnas suepeus ynpyzo depopmuposannozo meaa.
2. Ipumenenue nepsozo 3axona mepmoOUHAMuKY K u306apuieckomy u uzomepmuveckomy npoyeccy. Aouaba-
muueckul npoyecc.
3.  Onexmpoemkocmb yedunenno2o nposodnuxa. Bzaumnas snexmpoemxocms. Koudencamopui.
4. Bwibepume odun eapuanm omeema
P Fy o
Ha (P,V)-nmarpamme n3o6pakeH nukiaudeckuii nporecc. Ha ygactkax CD-DA temmnepaty-
3 Lo A pa
BAPUAHTBI OTBETOB:
Al L 1B
2t 1) noBeImaercs;

2) Ha CD — noBbimaercs, Ha DA - moHmkaeTcs;

- C 3) monmxaercs;
4) na CD — nonmxaercs, Ha DA - moBslmaercs.

CocTaBUTE/b: S E.B. SlkoBnepa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

Ipoduis:.

XuMHUYecKasi TeXHOJIOTHUS HeDeDa6OTKI/I ITOJIMMEPOB M 3JIaCTOMEPOB; XUMHYECKas TEXHOJOTHs OPraHNYECKUX BEIIECTB;

XuMHYecKasi TEXHOJOTHS BBICOKOMOJICKYJIIPHBIX COCIMHCHU; XUMUYECKas TEXHOJIOTHS IPUPOIHBIX IHEPTOHOCUTEICH U YIIepo-

HBIX MaTepruajioB

Cemectp 1

pPoODME

Ha puc

YTBEPXKJIAIO

3as.uuknom OM/I J’ﬁ"’ " T.I.Makycesa
10.03.2022 r.
JK3aMeHANHMOHHBIN OmaeT Ne 11

3akon COXPAHEHUA JHep2UuUu 6 mMexanHuke.

Ilepsbiil 3aK0H MEPMOOUHAMUKI U €20 RPUMEHEHUE K UB0XOPULECKOMY NPOUECCY.

Bub1600 3akona Oma 6 pamkax Kiaccu4eckou meopuil.

Buvibepume 00un sapuanm omeema

YHKaX HM300pakCHBbl 3aBUCHMOCTH OT BPEMEHH KOOPIHMHATHI M YCKOPCHHS MAaTEpUAIbLHOW TOYKH, KOJCOIFO-
HIeHcs 10 TAPMOHUYECKOMY 3aKOHY.
a mic’ .
12 vo Iuknuyeckas yacToTa KojebaHuit
o5t TOYKH paBHA
10
104 BAPUAHTBI OTBETOB:
nsl e 1)4ct 2)3ct 3)2c¢
a0l L 4)1ct
o
25
o4 3.0+
35 4
0z 4
4.0
oo o2 04 oE oz 10 t’ e 12
a2 } } } f : f
0,2 o og oz 1.0 1,2 1,4
e ;
CocTaBuTeb: - 7 E.B. SIkosnea

¥

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

Tpoduns:

XuMHYecKasi TeXHOJOTHS HeDeDaGOTKI/I MMOJIMMEPOB M 3JIaCTOMEPOB; XHMMHUECKasl TEXHOJOTHUs OPraHUYECKUX BEIICCTR;

XuMHYecKasi TEXHOJIOTHS BRICOKOMOJIEKYIIPHBIX COSAMHEHMI; XUMUYECKAS TEXHOJIOIHS IPUPOAHBIX SHEPIOHOCUTEIEH M YIIEPOI-

HBIX MaT€pUajIoB

Cemectp_1

PR

YTBEPXJIAIO

3as.1uKnoM OMJ] J’ﬁ" T.I' Makycesa
10.03.2022 r.
JK3aMeHAIMOHHBIH GuiteT Ne 12

Llenmpanvuwiii yoap 06yx abconiommo ynpy2ux mapos.

Buympenuss snepeus 00noamomno2o 2asa. Cmenenu c60600bl MOJIEKVIL.

[lone pasnomepHo 3apsidcenHou OeCKOHEeYHOU NIOCKOCIL.

Buvibepume 00un sapuanm omeema
Ha pucyHke mpezacrasieH rpadguk GyHKIUM pacrpeaeneHns] MOJIeKyJ HIealbHOro rasa 1o CKo-

dN
flv)=—
poctsM (pactipesenieHne MakcBenia), Te Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
KJTIOYEHBI B MHTEpBaJie CKOPOCTeil oT v 1o v+dv B pacueTe Ha €JUHHIly 3TOTO MHTepBama. s
9TOH (YHKI[MH BEPHBIM YTBEP KJICHUEM SBISCTCS. ..
BAPUAHTBI OTBETOB:
1) mpu m060M H3MEHEHHH MONOXKEHIE MAKCHMyMa HE MEHSISTCS;
2) 1pu MOHIKEHUN TEMIIEPATyPhl BENHINHA MAaKCHMyMa PacTeT;
3) npu U3MEeHEeHNnH TeMIepaTypsl IUIOLIAAb [0 KPHBOI H3MEHSETCS.

CocTaBuTelb: E.B. SIkoBneBa



MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit ®enepannu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEILCKUI TEXHOJIOTUYECKUH YHUBEPCUTET
@akynemem Texnonocuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue nonrorosku: 18.03.01 Xumuyeckas TeXHOJIOTUS
[Tpoduns:_XUMHYECKask TEXHOJOIHs MepepadOTKH MOJIMMEPOB M 3JIaCTOMEPOB; XHUMHUYECKas TEXHOJOIHs OPraHUYECKHX BEIIECTB:
XUMHYECKas TEXHOJIOTUS BEICOKOMOJICKYIISPHBIX COSIUHEHNMH; XUMUUECKas TEXHOJOTUS IPUPOIHBIX SHEPTOHOCHTEIIEH U YIIIEPOI-

HBIX MaTe€pruajioB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & 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 momas cdepa, IMEIOIIHE OJMHAKOBBIE MACChl M PAIMYChl, BKATBIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA TOPKY. Eciu
HavyaJbHbIe CKOPOCTH TEJT OAMHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe MOgHUMETCS ToJIast cdepa ;
2) o0a Tena MOAHUMYTCS Ha OJTHY U TY JK€ BBICOTY;
3)  BBIIIE TIOMHUMETCS IAp

P

CocraBuresb: o O & E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpodwms:_XUMHUYECKas TEXHOJIOTHS MepepaboTKH MOJUMEPOB U 3IIACTOMEPOB; XHUMUYECKask TEXHOJOTHS OPTaHMYCCKUX BEIICCTB;
XUMHUECKas TEXHOJIOTUS BEICOKOMOJIEKYIIIPHBIX COSAUHEHHH; XUMUYECKass TEXHOJOTHS MPUPOIHBLIX SHEPTOHOCUTENIEH U YIIIEPOI-

HbIX MaT€pruajjioB

Cemectp 1
YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHalMOHHbIN Ouitet Ne 14
1. 3axou Bcemupnozo msazomenus. I pasumayuonnoe none. Hanpsocennocms epasumayuonio2o nos.
2. Paboma pacwupenus 2aza. Puzuueckuti CMbIC YHUBEPCANbHOU 2A30801 NOCIMOAHHOL.
3.  ocnedosamenvroe u napaiieibhoe coeouHeHue HPOBOOHUKOS.
4. Buibepume 00un eapuanm omeema
T
1 5 Ha pucynke nzob6paxen nuki Kapao B koopaunarax (T,S), rae S-snTponus. AnuabatHoe
- C)KaTue MPOUCXOTUT Ha JTAIE ...
) ¥ BAPUAHTHBI OTBETOB:
N4-1;, 2)3-4; 3)1-2; 4)2-3.
-5 - 3

[}

CocTaBuTesb: R e il 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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpodmm,: XuMHIecKasi TeXHOJOTHsI HeDeDa6OTKI/I IMOJMMEPOB M 3J1aCTOMEPOB; XHMMHYECKAsl TEXHOJOTHUS OPTraHUYECKUX BEIIECTB;
XuMHYecKasi TEXHOJOTHS BRICOKOMOJICKYJIIPHBIX COSAMHCHHIN; XUMUYECKasl TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENICH U YIIIepO-
HBIX MaTepruajioB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] % " T.IMakycea
10.03.2022 T.
JK3aMeHANMOHHBIN OmaeT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeouss onuna c60600H020 npobeza mMoaekyi. dhdexmusnviii Quamemp MoAeKyIl.
3. Iomenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOBEPXHOCHIU.
4. Bulbepume 0dun eapuanm omeema
VTA
\ MartepuanbHas Touka M IOBIDKETCS TIO OKPY)KHOCTH CO CKOPO-
=
ctero ¥ . Ha puc. 1 mokasal rpaduk 3aBHCHMOCTH MPOEKIHH

%
ckopoctnV; oT BpeMerH ( © — eIMHMYHBIH BEKTOP MONOKHTEb-
%
P i t HOTO HarpaBieHus, Vi — MPOeKIus ¥ Ha 10 HarpasieHue). [Ipu
’ 3TOM BEKTOp MOJHOI0 YCKOpPEeHMsI Ha pHc.2 UMeeT HallpaBJeHHE

\4

CocTaBuTesb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpo(iJPIJH;: XuMHUecKasi TeXHOJIOTHs HeDeDa6OTKI/I MMOJIMMEPOB U 3J1aCTOMEPOB; XHMMHYECKasl TEXHOJOTHs OPraHUYECKUX BEIIECTB;
XUMHYECKask TEXHOJOTHs BBICOKOMOJICKYJIIPHBIX COSAMHCHHIM; XUMUYCCKAs TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENICH U YIIIePOI-
HBIX MaT€pUajlIoB

Cemectp_1
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHalMOHHBIN OnaeT Ne 16
1. Bpawaowuii momenm. Momenm unepyuu. Teopema Llmetinepa.
2. Cuecwb udeanvbuuix 2a3o8.
3. CsAa3b MeducOy NOMEHYUANTOM 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. Eciii och BpameHuss TOHKOTO KOJIbIIA TIEPEHECTH U3 II€H-
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



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Mpoduns:_XMMUYecKas TEXHOJIOTHs IepepaboTKU MOJIMMEPOB M 3IaCTOMEPOB; XHMMHUYCCKAs TEXHOJOTHS OPTaHWYECKUX BEIIECTB:
XuMuyeckast TeXHOJIOTHsI BBICOKOMOJICKYJISIPHBIX COeIMHEHMH; XUMUYecKasi TEXHOJIOTUSI IPUPOIHBIX SHEPrOHOCUTENEH U YIIepoJi-

HBIX MaTepruajioB

Cemectp 1
YTBEPKIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 T.
JK3aMeHAMOHHBIN OmteT Ne 17
1. Onpeodenenue momenmos unepyuu men.
2. Vpasnenus cocmoanus. Ilonamue udearvnoz2o caza. 1azoewie 3aKonbi.
3. Tepmosnexkmponnas smuccus. Paboma guixoda sneKmpona.
4. Buibepume 00un eapuanm omeema

Ha pucyHke moka3aH BeKTOp CHIIBI, JeHCTBYIOIIEH Ha yacTuiy. Pabota, coBeplieH-
Hast 3TOW CHJION NMPH NEePEMEICHNH YaCTHIBl B TOUKY ¢ KoopauHaTamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocTaBuTesb: R e il E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BhICIIET0 oOpa3oBanus Poccuiickoit ®eneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpodmis:_XUMUYecKass TEXHOJIOTHs IMepepadOTKH MOINMEPOB M 3JIaCTOMEPOB; XHMMHYECKas TEXHOJIOTHS OPraHUYeCKUX BEUIECTB;
XUMHYECKask TEXHOIOTHS BRICOKOMOJIEKYISIPHBIX COeANHEHNH; XUMUIECKask TEXHOIOTHS IPUPOIHBIX YHEPTOHOCUTENCH U YIIIepoI-

HBIX MaT€pUajloB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAIMOHHBIH GuteT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUsL ME8EPO020 mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochogul 30HHOI Meopuly NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 00un eapuanm omeema

Touka M ABIKETCs 110 CIIUPAIX B HAIPABJICHUH, YKa3aHHOM cTpeikoil. HopmanbHoe
YCKOpPEHHUE 110 BEIMYKHE He H3MeHs1eTCst. [IpH 3TOM BelUYrHa CKOPOCTH ...
BAPUAHTHBI OTBETOB:

1) He m3MeHseTCH;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBUTE/b: S E.B. SlkoBnepa



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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns:_XUMHYECKask TEXHOJOIHs MepepadOTKH MOJIMMEPOB M 3JIAaCTOMEPOB; XHUMHUYECKas TEXHOJOIHs OPraHUYECKHX BEIIECTB:
XuMHYecKasi TEXHOJIOTHS BBICOKOMOJICKYIIIPHBIX COSAMHCHHUN; XUMHUYECKas TEXHOJIOTHSI TPUPOIHBIX SHEPTOHOCUTENICH U YIIIEPOJI-

HBIX MaTepruajioB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 r.
JK3aMeHANMOHHBIN OmteT Ne 19

1. Kunemuueckas snepeus epawenus mena.
2. Maxkpockonuueckue napamempeot.
3. Ione 06yx beckoneurblx NAPanIeIbHbIX PASHOUMEHHO 3APANICCHIBIX NIOCKOCHEL.
4. Buibepume odun eapuanm omseema

T 5 [pouecc n3obpaxkeHHsIi Ha prcyHke B koopauHarax (T,S), rne S — sHTpomnus, sBiIseTCs

BAPHUAHTBI OTBETOB:

1) uzobapHbIM CHKATHEM;
2)M30XOPHBIM OXJIaXKICHHEM;
3) H30TEePMUYECKUM CIKATHEM;
5 4) amnabaTHBIM PaCHIUPEHHEM.

CocTaBUTE/b: S E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HaMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCYuniuH
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns:_XuMHYecKasi TEXHOJOTHS MepepaboTKH MOJUMEPOB U HIIACTOMEPOB; XMMHUYecKas TEXHOJOTHS OPraHMYECKUX BEHIeCTB;
XUMHIYeCcKask TEXHOJIOTHS BBICOKOMOJICKYIISPHBIX COCAMHEHNH; XMMUYecKas TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCHUTENEH U yIiiepoa-

HBIX MaT€pruajioB

Cemectp 1
_ YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHAHOHHBIH OuJeT Ne 20
1. 3axou coxpanenus momenma umnynsca.
2. Ocnosuvie nonoxcenus MKT.
3.  Honynposoouuxu. Cobcmeennas npo8oouMoCms NOAVNPOEBOOHUKOS.
4. Buibepume 00un eapuanm omeema
£(v) & Ha pucynke npencraenes rpaduk GpyHKIUH pacnpenelieHHs MOJCKYI UaealbHO-
dN
fv)=—
ro rasa mo ckopoctsM (pacmpeneicHrne MakcBela), Te Ndv _ noms mo-

JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B WHTEPBAJIC CKOPOCTEH oT v 10 v+dv B
pacueTe Ha eIMHUILY 3TOT0 MHTepBaia. s 3Toi QyHKIUH BEpHBIM yTBEPKICHU-
€M SBIIAETCSA NIPU BO3PACTAHUU TEMIIEPATYPHL: ...
BAPUAHTBI OTBETOB:
1) MakCHMyM KPUBOW CMECTUTCS BIPABO, B CTOPOHY OOJIBIIUX CKOPOCTEI;
2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
dv #EE " 3) MaKCUMyM KPHMBOM CMECTHTCS BJIEBO, B CTOPOHY MEHBIIMX CKOPOCTEN.

P e —

< ¥

CocTaBUTE/b: S 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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS
[Tpoduns:_XUMHYECKask TEXHOJOIHs MepepadOTKH MOJIMMEPOB M 3JIAaCTOMEPOB; XHUMHUYECKas TEXHOJOIHs OPraHUYECKHX BEIIECTB:
XuMHYecKasi TEXHOJOTHS BRICOKOMOJICKYJIIPHBIX COSAMHCHHIN; XUMUYECKasl TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENICH U YIIIepO-

HBIX MaTe€puajioB

Cemectp 1
_ VYTBEPXJIAIO
3as.ukinom OMJ] & F " T.I Makycesa
10.03.2022 1.
IK3aMeHAIMOHHbIH OmteT Ne 21

1. Ycnosus pasnosecus meepdozo mena. Budvl pasnosecus.

2. Ocnosnvie nonoxcenus MKT.

3.  Onexmpocmamuyeckoe noie pasHoMepHO 3aPANHCeHHOL cheputecKoli noeepxHocmiL.

4. Buibepume 00un eapuanm omeema

_ 2
MoMeHT umnynbca Tejaa OTHOCUTEIbHO HEMOABUKHON OCH U3MEHSIETCS MO0 3aKOHY L=at . Vkaxute rpaduk, mnpa-

BUJIbHO OTPaXKaroIMK 3aBUCUMOCTb OT BpEMEHH BEJIMYMHBI MOMEHTA CUJI, ICUCTBYIOLIUX Ha TEIO.
BAPUAHTHBI OTBETOB:

I I Il M
L
1) 152 b 3) b 4) g
CocTaBuTeb: ¢ Ao 7 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(henepasbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa3oBaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpodws:_XUMHUYECKass TEXHOJIOTHS MepepaboTKH MOJUMEPOB U 3IACTOMEPOB; XHUMUYECKask TEXHOJOTHS OPTaHMYCCKUX BEIICCTB;
XuMuYeckast TeXHOJIOTHs BbICOKOMOJISKYJISIPHBIX COEIMHEHNH; XUMUYeckast TEXHOJIOT s TPUPOAHBIX YHEPrOHOCUTENIEH U YIIIePOI-

HbIX MaT€pruajjioB

Cemectp 1
_ YTBEPXJAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHalMOHHBIN OmaeT Ne 22
1. Tapmonuueckue konebamenviivle OgudiCeHUA.
2. Cwmecb udeanbhbix 2a30e.
3.  Konmaxm 51eKmponH020 u QblpOUHO20 NOAYNPOBOOHUKOS.
4. Bulbepume odun sapuanm omeema
v
Cuctema COCTOMT U3 TpEX IIAPOB C MaccaMd M=l Kr, my=2KT, m 3=3 KI, KOTOpbIE
m_ JBUTAIOTCS TaK, KaK MOKa3aHO HA PUCYHKE
-— Vt
Ecimu cxopoctn mapos paBHbI v1=3wm/c, v2=2m/c, v3=1M/c, TO BEKTOpP CKOPOCTH
0 ¥ HeHTpa Macc 3TOii CHCTEMBI HAlPABIICH. ..
m, BAPUAHTBI OTBETOB:
72 m, - 1) Bnons ocu -OY;
) ) Vs 2) Bmosb ocu +OX

3)Bmons ocu OX.

CocTaBuTesb: R e il E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Mpoduns:_XMMUYecKas TEXHOJIOTHs IepepaboTKU MOJIMMEPOB M 3IaCTOMEPOB; XHMMHUYCCKAs TEXHOJOTHS OPTaHWYECKUX BEIIECTB:
XuMuYeckast TeXHOJIOTHsI BBICOKOMOJICKYJISIPHBIX COeIMHEHNH; XuMuyeckast TeXHOJIOTHs IPUPOJIHBIX SHEPTOHOCUTENCH U YTIepo/i-

HBIX MaTepruajioB

Cemectp 1
. YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 T.
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Ckopocmu u yckopenus npu 2apmoHuyeckux Konebanusx.

2. Luxn Kapno. Tepmodunamuueckas wKaia memnepamyp.

3. 3axon Kynona. EQunuysl usmepenus 3apaoa.

4. Buibepume 00un eapuanm omeema

IIpu pacyere MOMEHTOB MHEPIHHU TeJla OTHOCUTENBHO OCEH, He
MIPOXOJLINX 4Yepe3 LIEHTP Macc, UCNOb3yrT TeopeMy lllreii-
Hepa. Eciam ochk BpameHns: TOHKOTO KOJIbIIa IIEPEHECTH W3 IICH-
Tpa Macc Ha paccTosiHne 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIIMUUTCA B ...

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

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUI YHUBEPCUTET»
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpo¢uns:_XHUMUYECKas TEXHOJIOTHs MepepabOTKH MOJMMEPOB M 3JIACTOMEPOB; XMMHYECKash TEXHOJOTHS OPraHMYECKUX BEIIECTB;
XUMHUECKas TEXHOJIOTUS BEICOKOMOJEKYIIIPHBIX COSAUHEHMH; XUMUYECKass TEXHOJOTHS MPUPOIHBLIX YJHEPTOHOCUTENIEH U YIIIEPOI-

HbIX MaT€pruajjioB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHallMOHHBIN OmaeT Ne 24

1. pvorcunnuiii masmuux.

2. Vpasnenus cocmoanus. Ilonamue udeanvnozo 2asa. I azosvie 3aKoHbi.

3. Onexmpuueckuti mox. Cuna u niomHocms moka.

4. Buibepume 0dun eapuanm omsema
CpenHsst KHHETHYECKas SHEPTHsl MOJICKYJI ra3a mpHu Temmeparype T 3aBHCHT OT MX CTPYKTYPBI, YTO CBSI3aHO C BO3-
MOJKHOCTBIO Pa3iIMYHBIX BHUJIOB JIBH)KCHHUS aTOMOB B MOJIEKyle. [Ipy yCIIOBUH, YTO MMEIOT MECTO TOJBKO MOCTYIIA-
TEJNEHOE U BpAIIaTeILHOE JIBIKCHHE, CPEIHSA SHeprus Moiekyl azora (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3, +; 2L 3) O, +; HT.
SKT KT SKT SKT

CocTaBuTensb: e A E.B. flkonea



MuHHCTEPCTBO HAYKH M BhICIIETo oOpa3oBanus Poccuiickoit denepaunu
HwxHexkaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENLCKUN TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Mpoduns:_XMMUYecKas TEXHOJIOTHs IepepaboTKU MOJIMMEPOB M 3IaCTOMEPOB; XHMMHUYCCKAs TEXHOJOTHS OPTaHWYECKUX BEIIECTB:
XuMuyeckasi TEXHOJIOTHsI BBICOKOMOJICKYJISIPHBIX COeMHEHMH; XuMuyeckasi TeXHOJIOTHs IPUPOIHBIX YHEPrOHOCUTENIEH U YIIIePOI-

HBIX MaTepruajioB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJT J’ﬁ"’ " T.IMakycea
10.03.2022 T.
JK3aMeHANMOHHBIN OmaeT Ne 25

1. Dusuueckuii u mamemamuyeckuli MasMHUKY.
2. Peanvnvie cazvl. Ypasnenue Ban-0ep-Baansca.
3. DOnexmpocmamuueckoe noae u e2o HanpaxcenHocms. Cunogbie AUHUU.
4. Buibepume 00un eapuanm omeema

T 5 [pouecc n3o0paxkeHHsIi Ha pucyHke B koopauHatax (T,S), rue S — sHTpomnus, ABIsETCS

BAPHUAHTBI OTBETOB:

1) aguabGaTHBIM CXKAaTHEM |
2)M30XOPHBIM HarpeBaHUEM;

3) u300apHBIM paclIPEHHUEM;

3 4) H30TEPMHUYCCKUM PACIIHPECHHEM.

CocTaBUTEb: s w7’ E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Ipouns:_XUMIIecKass TEXHOIOTHS MepepadOTKH MOIUMEPOB M 3NIaCTOMEPOB; XHMMHIECKas TEXHOJOTHS OPraHUYECKUX BEIIECTB;
XUMHYECKask TEXHOIOTHS BRICOKOMOJIEKYISAPHBIX COSNNHEHNH; XUMUUecKash TEXHOIOTHUS IPUPOJHBIX YHEPrOHOCUTENEH 1 YIIepoi-

HBIX MaT€pUajlIoB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAIMOHHBIH GuiteT Ne 26
1. Dnepeusn capmonuueckux konrebanuil.
2. Buympennss snepeus peaivnoz2o 2asa.
3.  Cmoponnue cunvt. Dnexmpoosudicyuas cuna u Hanpsicenue.
4. Bwibepume odun eapuanm omeema
P F
Ha (P,V)-nuarpamMme n3zo0pakeH nukimdeckuii nponecc. Ha yuyactkax DA-AB Temmnepary-
a L e pa...
BAPUAHTBI OTBETOB:
Al L 1B
2 1) noBbrmaercs;
1 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
Di 71— iC 3) moHmKaeTcs;
4) na DA — nonmxkaercs, Ha AB - moBbIaeTcs.

CocraBuTesb: ( e &l E.B. flkoBnea



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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns:_XUMHYECKask TEXHOJOIHs MepepadOTKH MOJIMMEPOB M 3JIAaCTOMEPOB; XHUMHUYECKas TEXHOJOIHs OPraHUYECKHX BEIIECTB:
XuMHYecKasi TEXHOJIOTHS BBICOKOMOJICKYJIIPHBIX COCIMHCHU; XUMUYECKas TEXHOJIOTHS IPUPOIHBIX IHEPTOHOCUTEICH M YIIepoa-

HBIX MaTepruajioB

Cemectp 1
YTBEPXJIAIO
3as.uuknom OM/I % " T.I.Makycesa
10.03.2022 r.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxaowue xorebanus.

2. Ipumenenue nepso2o 3aKOHA MEPMOOUHAMUKY K U300APUHECKOMY U U30MEPMULEcKoMy npoyeccy. Aouaba-
muyeckull npoyecc.

3. IHomenyuan s1exkmpocmamuiecko2o nois. IKUnomeHyuaibHble No6epPXHOCHIU.

4. Buwibepume odun eapuanm omeema

du3NUYECKUii MAsSTHUK COBEPIIAET KOJIEGaHUs BOKPYT OCH, Mpoxo e yepe3 1.0 mepreHu-
KYJSIPHO TUTOCKOCTH pPHUCYHKA. JIJIsI JAHHOTO TOJIOKEHWS MasTHHKA MOMEHT CHIIBI TSDKECTH
HalpaBJIeH ...

BAPUAHTHBI OTBETOB:

1) oT HaC TePIECHANKYIISAPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUIOCKOCTH PUCYHKa;

3) BHU3 B IJIOCKOCTH PUCYHKA ;

4) kK HaM MEPIEHIUKYIIPHO TIOCKOCTH PUCYHKA.

T

CocTaBuTesb: ( S =.B. SIkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENIbHOTO YUPEKICHUSI BBICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpoduis:_XUMUUYecKass TEXHOJIOTH MepepaboTKH MOIMMEPOB M 3JIaCTOMEPOB; XMMHYECKas TEXHOJIOTHs OPTaHUYECKHX BEIIECTB;
XUMHYeCKas TEXHOIOTUS BbICOKOMOJIEKYJISPHBIX COCMHEHUN; XMMUYecKasi TEXHOJIOTHsl IPUPOAHBIX SHEPrOHOCUTEIICH U yIiIepo-

HbIX MaT€pruajjioB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 1.
JK3aMeHAIMOHHBIH OuiteT Ne 28
1. Buinyocoennvie konebanus. Pezouauc.
2. [epesuili 3aKk0H MEPMOOUHAMUKY U €20 NPUMEHENUE K U30XOPUYECKOMY NPOUECCY.
3.  Bwi60o0d 3axona Oma 8 pamkax Kiaccu4ecKoll meopui.
4. Buibepume 00un eapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJa OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllteii-
Hepa. Ecan och BpaleHus! TOHKOTO KOJIbIla IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrostHue 2R (puc.), TO MOMEHT HHEPIUH OTHO-
CUTEIBHO HOBOM OCU YBEIHYUTCA B ...

BAPHUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 paza; 4) 2 pas.

CocraBuTesb: e 7 E.B. Slkosnea



MuHHCTEPCTBO HAYKU U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepaibHOrO rOCyAapPCTBEHHOTO OIO/IKETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3zaHcKkuil HalMOHAJIbHBIN UCCIIEIOBATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
@axyromem Texnonocuveckuu
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpagnenune noaroroBku: 18.03.01 Xumuyeckas TEXHOJIOTUS

[Tpodwminp: XumMudeckas TEXHOJIOTHS TepPepadOTKU MOJIMMEPOB U DJIACTOMEPOB; XU-
MUYECKas TEXHOJIOTUS OPraHMYECKUX BEHIECTB; XUMHUYECKAs TEXHOJIOTUS BbICOKO-
MOJEKYISPHBIX COCAMHEHUN; XUMHUYECKAsl TEXHOJIOTUS TPUPOIHBIX SHEPrOHOCHUTE-
Jed U YTIIepOJAHBIX MAaTEPUATIOB

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

MakcumanbHOE KOJU4ecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a EpBHIA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIpoOC,

10 GanyoB 3a YeTBEPTHI BONPOC, MPEICTABICHHBIN B BUIE PaCYeTHOTO 3a/1a-

HUSL.
MUHUMAIBHOE KOJIUYECTBO 0AJIIIOB 34 dK3aMeH 24.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3amanue. [Ipu
pEIICHUH PACUeTHOTO 3aJaHUsl TEOPETUUECKHE MPEANOCHUIKH PACKphIBAaTh 00s13a-
TEJIBHO.

3a OTBET Ha eonpoc BhIcTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cty-
JICHT:

- MOKa3aJl TNIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOIPOCY OUieTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUI K BBIMIOJHEHUIO COOTBETCTBYIONUX (hH3NYecKuX 3aK0HOB (5,4 < R< 5,8);

- CaMOCTOSITEILHO, JIOTHYECKH CTPOMHO U TMOCJEAOBATEIBHO M3JIaraeT y4eo-
HBII MaTepuall, IEMOHCTPUPYST YMEHUE aHAIU3UPOBATh PAa3IMYHbIC HAYYHbIC B3TJIsI-
JIbl, apIYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

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

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

3a OTBET Ha 6onpoc BuICTaBIsACTCS CTyNeHTY 8 < R< 9 fannoe, ecnv CTyAeHT:

- MOKa3bIBAET TBEP/bIEC U JAOCTATOYHO IMOJIHBIE 3HAHMS MO BOIIPOCY OWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpeHHO OPUEHTUPYETCS B OCHOBHOM JIH-
Teparype, 3HaeT TpeOboBaHus K pusnuyeckum 3akoHam (5,0 < R< 5,4);



- CaMOCTOSITENIHO M TOCIIEJ0BATEIFHO M3JIaraeT yueOHbId MaTepual, Mpe-
IPUHUMAET TONBITKA aHAIM3UPOBATh PA3JIMYHbIC HAYYHBIC B3MIAILI H 00OOCHOBATH
COOCTBEHHYIO TMO3HIIHIO, IPU 3TOM JOIyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);

- YMEET CBSI3BIBATh TCOPETUUCCKUE TMOJOKEHHUS C MPAKTHICCKOW IESITEIBHO-
cteio (1,0 <R< 1,2);

- oTIIM9aeTcs pa3BuToit peusio (1,0 <R<1,2).

3a OTBET Ha 60NPOC BHICTABISIETCS CTYACHTY 6 < R< 8 6a1106, ecnu cTyeHT:

- TOKa3bIBaeT TBEPJbIC 3HAHUS IO BOMPOCY OMIIETa B COOTBETCTBUHU C yueO-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusnueckum 3akoHam (3,0 < R< 4,0);

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

- TMPEANPUHUMAET MOMBITKH aHAJU3UPOBATh PA3IUYHBIC HAYYHBIC B3TJISIHI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuto mpenoaasarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHTH CBS3b TEOPETHUCCKHUX TOJOKCHUHA C MPAKTH-
koit (0,75 <R< 1,0);

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

3a OTBET Ha 60NPOC BHICTABISIETCA CTYyIeHTY R< 66ain086, ecnv CTYIEHT:

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

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

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

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

- HE yMEET YCTaHaBIMBAaTh CBSI3b TEOPETHUCCKHUX IOJIOKEHUN C MPAKTHUKON
(R<0,75);

- peub c1a0o0 pa3BuTa U MayoBbipasuteabHa (R< 0,75).



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3aHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii

Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas T€XHOIOTHS

Hpodmm,: XuMHudeckas TeXHOJIOTHUS HeDeDa6OTKI/I ITOJIMMEPOB U DJIACTOMEPOB; XUMUYCCKAsl TEXHOJIOTHsI OPraHUICCKUX BEIIIECTB;
XuMHYecKasi TEXHOJIOTHSI BEICOKOMOJICKYJIIPHBIX COCIMHCHH; XUMHUYECKasi TEXHOJIOTHSI TPUPOIHBIX SFHEPTOHOCUTENICH U YIIepOI-
HBIX MaTepruajioB

Cemectp 2
YTBEPKIAIO
3ap.umkiom ®MJ] & F T.I.MakyceBa
10.03.2022 1.
IK3aMeHAUMOHHBIH OuteT Ne 1
1. Maecuumnoe none. Macnumnas unoykyus. 3axon Amnepa.
2. Cospemennble npedcmagieHus o ceeme.
3. Tennosoe uznyuenue. 3axon Kupxeogpa.

4. Bulbepume 0dun eapuanm omeema
Peaxnust pacnaga mpoToHa 1o cxeme p—oett+tv+vT
HEBO3MOXKHA. JTO SIBIISIETCS CIECICTBUEM HEBBIITOIHEHHS 3aKOHA COXPAHECHHUS. . .
a) JIGNTOHHOTO 3apsiaa
0) PIIEKTPHUIECKOTO 3apsaa
B) CIMHOBOT'O MOMEHTA UMITyJIbCa

CocraBuTesb: g E.B. Slkosnea

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHus
«KazaHckuil HAMOHANIBLHBIN HCCIIEI0BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

Tpopuns: XUMHUYECKas TEXHOJIOTHS NepepadOTKH MOJUMEPOB M AIACTOMEPOB; XUMHUYECKas TEXHOJIOTHS OPraHUIECKHX BEIIECTB;
XuMHYeCKask TEXHOJIOTHS BEICOKOMOJIEKYIISIPHBIX COCAMHEHMI; X UMUYECKask TEXHOIOTUS IPUPOIHBIX SJHEPTOHOCUTENIEH U YIIEPOI-
HBIX MaTepHaIOB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAHMOHHBII Ouiter Ne 2

1. Honynposoouuxu. Cobcmeennas u npumechas nposoouMoCHib.

2. Ochoguvie 3aKoHbl 2e0MEeMPULecKoli ONMUKU.

3. 3axouwi uznyuenus abconiomno yepno2o mena.

4. Buwibepume 0dun sapuanm omeema

DNEKTPOH JIOKaTN30BaH B MPOCTPAHCTBE B Mpezenax A X = 1 MKkM. YduTeiBasi, 4To octosiHHas [Inanka h
=1,05+10 "3*]Isxec, a Macca anextpora M = 9,1+1073! xr, HeonpeneneHHOCT CKOPOCTH A Vy (B M/C) COCTaB-
JIIET HE MEHEE. ..

a) 115

6) 0,115

B) 8,7

CocTaBuTesb: R e il 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 HCCIIEI0BATEIbCKUN TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

[Tpodus: XUMHUYECKas TEXHOJIOTHUS MePepadOTKU MOIMMEPOB U 3JIACTOMEPOB; XMUMHYECKAsi TEXHOJIOTHsI OPraHUYECKHMX BEIIECTB;
XuMHYecKasi TEXHOJIOTHSI BRICOKOMOJICKYJIIPHBIX COCIMHCHH; XUMHUYECKasi TEXHOJIOTHSI TPUPOIHBIX SJHEPTOHOCUTENICH U YIIepO-

HBIX MaTepruajioB

Cemectp 2
. YTBEPKIAIO
3aB.ukiaom OMJ] % " T.IMakycea
10.03.2022 r.
OK3aMeHAIMOHHBII OmteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spghexm.

4. Buibepume o0dun sapuanm omeema

Ha pucyHnke n3o0pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOAOPOJA COrTIACHO MOJe-
mu Bopa, a Taxke yCIOBHO M300pa)KeHBI MEPEeX0/Ibl IEKTPOHA C OJHOW CTalMoHap-
HOW OpOHTHI Ha JAPYTYIO, COMPOBOXKIAMONIUECS H3TyYCHHEM KBaHTa SHEPTUU. B yiib-
TpadHoIeTOBOM 00JACTH CIIEKTPa ITH MEPEXOIbl NA0T ceputo JlaliMaHa, B BUAMMOIA
— ceputo banbmepa, B uH(pakpacHoi — ceputo [lamena. HamOombieii dacToTe
KBaHTa B cepuu JlaiimaHna cOOTBETCTBYET MEPEXOA. ..

BAPUAHTbI OTBETOB:

1) n=5->n=2; 2)n=5->n=1;
3)n=3->n=2; AHn=4—->n=3.
=3 CocraBuTelb: ( ¥ e S . E.B. Slkosnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

Tpoduns: XuMIYecKas TEXHOJIOTHS epepaboTKH NOIUMEPOB U 3TaCTOMEPOB; XMUMUYecKas TEXHOIOTHS OPraHUIECKUX BEIIECTB;
XuMu4ecKast TEXHOJIOTHSI BEICOKOMOJIEKYJISIPHBIX CO€AMHEHUH; XUMuYecKasi TEXHOJIOTHs IPUPOTHBIX SHEPrOHOCUTENEN U YIIepOoI-

HbIX MaT€pruajjioB

Cemectp 2
_ YTBEPXIAIO
3aB.qukiaoM OMJ] % " T.IMakycea
10.03.2022 T.
IK3aMeHAIMOHHBbIH OnjieT Ne 4
1. [ua- u napamacnemuxu. Peppomaznemuxu u ux c6oucmad.
2. Touxue qunsvl. Ilocmpoenue u3006paxicenus npeomMemos ¢ NOMOUbIO JUH3.
3. Popmyna iinwmerina ons enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un eapuanm omeema

Ha pucynke nokaszansl HanpasiieHus najaroniero ¢oroHa (y), paccestHaoro ¢oroHa (y’) U
anekTpoHa otaaudu (€). Yrox paccesaus 90°, HampaBieHUE ABMKEHUS JJIEKTPOHA OTJAYH

— =)
COCTABJISET C HAMPABICHHEM MAJAloMmero GOToHa yromx ¥ =30
HOTO (POTOHA P; , TO UIMITyJIbC 3JIEKTPOHA OTAAYH PaBEH. ..

. Eciu umnynsc paccesin-

BAPUAHTBI OTBETOB:
D3P, 2243, 2P 4) P

P

CocTaBuTeb: ( e 4 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
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpodmm,: XuMHudeckas TeXHOJIOTHUS HeDeDa6OTKI/I ITOJIMMEPOB U AJIACTOMEPOB; XUMHYECKas TEXHOJIOTHSI OPraHMYCCKHUX BEIIECTB;
XuMHYecKasi TEXHOJIOTHSI BEICOKOMOJICKYJISIPHBIX COCIMHCHI; XUMHUYECKasi TEXHOIOTHS TPUPOTHBIX YHEPTOHOCHUTEIICH B YIIIepoI-
HBIX MaTepruajioB

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 T.
IK3aMeHAUOHHBIH OnJieT Ne 5
1. 3axon buo-Casapa-Jlannacca.
2. OcHosgubvie homomempuyeckue eudubl.
3. Ceemosoe oasnenue. Dppexm Komnmona.
4, Bulbepume ooun sapuanm omeema
BeposiTHOCTh 0OHAPYKUTH AIIEKTPOH Ha y4acTKe (a,b) 0JJHOMEPHOrO MOTEHIMATBHOTO SIIHKA ¢ OECKOHEYHO BBICO-
b
W= Im dx
W 4 KUMH CTEHKaMHU BBIYHCISETCS 10 (BopmyIe a , TIe @ _ HnotHocTh BEPOSITHOCTH,

ompeaeseMast b4 -pynkuueit. Ecmu hd -pyHKIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO

| 1 1L “x <L |
| | BEPOSITHOCTh OOHAPY)KUTh DJIEKTPOH Ha yyacTke & paBHa...
I 1
1 1
: : BAPUAHTBI OTBETOB:
o . g L 123 2) 3; 3 L 4) L.
R 8 8 2 4
CocTaBuTeb: ¢ oo e E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMUKO-TEXHOIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti

Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpo(iJPIJH;I XuMHUYecKas TeXHOJIOTUS HeDeDaGOTKI/I MMOJIMMEPOB U 3JIACTOMEPOB; XUMUYECCKAs TEXHOJIOTHs OPraHUYECKUX BEIIECTB;
XuMHYecKasi TEXHOJIOTHS BEICOKOMOJICKYJIIPHBIX COCIMHCHMI; XMMHUYECKas TEXHOJIOTUS TPUPOIHBIX SHEPTOHOCUTEINICH U YIIePOI-
HbIX MaT€pruajjioB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHAHOHHBIIH OueT Neb
1. Jeiicmsue macnumnoeo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Koeepenmmnocms u MOHOXPOMOMUYHOCHL C8eMO8blx 80aH. Mnmepdepenyus ceema.
3. Mooenw amoma Pesepdopoa. [Tocmyramer Kopa.
4. Buibepume 0dun sapuanm omeema

Ha pucynke noxazana opuenmayus 6ekmopos nanpsaxcennocmu aaekmpuyeckozo (E ) u maenumnozo (H ) noneii 6
NEKMPOMASHUMHOU 80NIHe. Bexmop niomuocmu nomoxa sHepeuu 31eKmpoMaeHUMHO20 NOJIsL OPUSHIMUPOBAH 8 Hanpas-

JICHUU ...

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

CocraBuTesb: g E.B. Slkosnea

\ oL



Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS

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

Daxynemem Texnonozuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hpodmm,: XuMHudeckas TeXHOJIOTHUS HeDeDa6OTKI/I ITOJIMMEPOB U AJIACTOMEPOB; XUMHYECKas TEXHOJIOTHSI OPraHMYCCKHUX BEIIECTB;

XuMHYecKasi TEXHOJIOTHSI BRICOKOMOJICKYJIIPHBIX COCIMHCHH; XUMHUYECKasi TEXHOJIOTHSI TPUPOIHBIX SJHEPTOHOCUTENICH U YIIepO-

HBIX MaTepruajioB

YTBEPXKJIAIO

10.03.2022 r.

Cemectp 2
3aB.ukiaom OMJ] % " T.IMakycea
IK3aMeHAUOHHBIH OniteT Ne 7
1. Cuna Jlopenya.
2. Memooul HabawodeHnus unmepgeperyuy ceema.
3. Teopus cmpoenus amoma 600opoda no Bopy. Qudpaxyus muxpouacmuy. Boanwvl de Bpouins.
4. Buibepume 0dun eapuanm omeemd.

Ecmn 3a4YCPHCHHYIO IJIACTUHKY, Ha KOTOPYIO MMaJAacT CBCT, 3daMCHUTL Ha 3CPKAJIbHYIO TOH Ke ionragn, To CBE-

TOBOC JaBJICHUC. ..

1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmmTCS B 2 pasa;
3) yBemuumTes B 2 pasa.

CocTaBuTe/b:

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

BAPUAHTBI OTBETOB:

E

.B. SlkoBnera

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn

HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)

(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Dakynemem Texnonocuueckuii

Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hpo(iJPIJH;I XuMHUYecKas TeXHOJIOTUS nepepaﬁomn ITOJIMMEPOB U 3JIACTOMEPOB; XHMHUECKAsl TEXHOJIOTHSI OPTaHUYECKUX BEIICCTR;

XuMHYecKasi TEXHOJIOTUSI BEICOKOMOJICKYJISPHBIX COCIMHCHMI; XMMHUYECKas TEXHOJIOTUS TPUPOIHBIX SHEPTOHOCUTEINICH U YIIePOI-

HBIX MaT€pUuajioB

YTBEPXJIAIO

-

3ap.uukiom OMJI & T.I'.MakyceBa

IK3aMeHAIMOHHEIN Omier Ne 8

Cemectp 2
1. Teopema Iaycca ons macnumiozo noas.
2. HUnmepepenyus ceema 6 moHKUX NIEHKAX.
3.  Coommuowenue neonpedenennocmeii I eiizenbepea.
4,

10.03.2022 1.

Buibepume 00un sapuanm omsema. imerotcs 4 pelieTKU ¢ pasIMIHBIMU MOCTOSHHBIMA d, OCBEIIAEMBIE OJHUM U

TEM K€ MOHOXPOMATHYECKUM HU3ITYYCHUEM pa3J'IPI‘IHOI71 HHTECHCUBHOCTH. Kakoii PUCYHOK UITIOCTPUPYET IMOJIOKECHUEC

[JIaBHBIX MAKCHMYMOB, CO3/[aBa€MbIX AU(PPAKIIMOHHON PEIICTKON ¢ HANMEHb el MocTOsTHHOI pemeTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ TUQpaKIun).

BAPUAHTBI OTBETOB:
1

04 03 02 41 0] ol

1);

CocraBuTesb:

04 =mL12) 08 0 02

-0,

0l

02 03 04 sin¢3) -'J:l ]

03 01 0

J:Zl a 0z I.'l‘i- Fll-'lw

<.B. SIkoBneBa



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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS
[Tpoduns: XUMHUYECKas TEXHOJIOTHUS MePepadOTKU MOIMMEPOB U 3JIACTOMEPOB; XUMHYECKAsi TEXHOJIOIHSI OPraHUYECKHMX BEIECTB;
XUMHYECKas TEXHOJIOTHS BEICOKOMOJICKYIIIPHBIX COCANHECHHN; X IMHUYECKAsl TSXHOJIOTUS IIPHPOIHEIX YJHEPTOHOCUTEICH 1 YIIIEPOI-

HBIX MaTe€puajioB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 r.
IK3aMeHAUOHHBIH OnJteT Ne 9
1. Asnenue snexmpomaerumnoi undykyuu. 3axon @apades — Maxcsenna
2. Ipumenenue unmeppepenyuu.
3. Boanosas pyHKYuUA u ee Cmamucmu4ecKkuli CMuiCiL.
4. Buibepume 0dun sapuanm omeema. Ha pucynke npedcmasiena 3a6Uctumocis MAZHUNHO20 NONMOKA, NPOHU3bIEATOUle-
20 HeKOMOpbIL 3aMKHYmMblll KOHmyp, om gpemenu. IC undykyuu He 803HUKAEM HA UHMEPSATe. ..
®, B6
4l A
1
1
2| |
1 1 1
1 1 1
1 1 1
1 1 1
1 7 v /a4 P 6 t,c
1 1
ABCDE ! !
20 |
1
1
1
-4 BapualfTel 0TBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBUTENb: v E.B. Skosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHus
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOJIOIMYECKUI YHUBEPCUTET»
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Mpoduns: XuMHYeckas TEXHOJIOTHS NepepaboTKH MOJIUMEPOB U AIACTOMEPOB; XMMHUYecKas TEXHOJIOTHs OPraHUIECKUX BEIIECTB;
XuMudeckast TEXHOJIOTHs BBICOKOMOJIEKYIISIPHBIX CO€AMHEHUH; XUMudeckast TEXHOJIOTHUs MPUPOIHBIX SHEPIrOHOCUTENEH U YITIEpO-

HBIX MaT€pUuajioB

Cemectp 2
. VTBEPX/IAIO
3aB.mukiom OM/J] /ﬁw ] T.I'.MakyceBa
10.03.2022 T.
JK3aMeHAHOHHBII OniteT Ne 10
1.  Huwovkmusnocms. Camoundykyus. Bzaumnas unoykyus.
2. Hugpaxyus ceema. Hpunyun Loticenca-Ppenens.
3.  Vpasuenue Ulpedunzepa.
4. Buibepume 00un sapuanm omsema
Ha pucynke moka3aHa KpuBasi 3aBUCHUMOCTH CTIIEKTPaJIbHOW TUNIOTHOCTH YHEpreTHUe-
Lt oNlDK CKOIf CBETHMOCTH abCOIOTHO YEPHOTO Tea OT JUIMHBI BOTHEI Ipu T=6000K. Ecin
\ TEMIIEPATYpPY Tea YMEHBIIUTh B 2 pa3a, TO dJHEPreTHIecKasi CBETUMOCTh a0COJIOT-
: HO YEpPHOTO TeJla yMCHBIIHTCSL..
| BAPUAHTHBI OTBETOB:
: 1) B 16 pa3a; 2) B 8 paza; 3) B4 pa3a; 4) B 2 pasa.
I
| > 7 : )
500 S, HM CocTaBuTeElb: a7 E.B. SIkoBnesa



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
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

[Tpodus: XUMHUYECKas TEXHOJIOTHUS MePepadOTKU MOJMMEPOB U 3JIACTOMEPOB; XUMHUYECKAsi TEXHOJIOIHSI OPIraHUYECKHMX BEIECTB;
XuMHYecKasi TEXHOJIOTHSI BRICOKOMOJICKYJIIPHBIX COCIMHCHH; XUMHUYECKasi TEXHOJIOTHSI TPUPOIHBIX SJHEPTOHOCUTENICH U YIIepO-

HBIX MaTepuajoB
Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/I J’ﬁ"’ " T.I.Makycesa
10.03.2022 r.
IK3aMeHAUMOHHBIH OusteT Ne 11,

Boinyorcoennblii a1ekmpomazHummuble KoneOanus..

ObocHosanue npsamoaunelnocmu pacnpocmpanenust cgema. 3onuvi Openeist.

1
2
3. Obwue ceedenus 06 amomax u A0pax.
4

Buibepume odun sapuarnm omeema. Ilonnas cucmema ypasuenuii Maxceenna 0is S1eKmpomMazHUMHOZ0 NOJs UMeem Uo:

- = a]_3) - - =
fEdl:—JiidS fDdS: J‘pdV
&t
@ &) &) 4B
= = - 65 e A
fHAL = j+EdS j‘BdS =0
L) )] )

Crenyrommas cucTeMa ypaBHEHHUH CTIpaBeinBa A1 HEPEMEHHOTO 3JIEKTPOMarHUTHOTO OIS ...
—

- = AB .~ 2.7
j‘Edl =—I§ds j‘DdS =0
) S ) 1) B OTCYTCTBUE 3aPAKCHHBIX TEJI U TOKOB IIPOBOIUMOCTH;,

2) TIpU HATIYHH 3apSKEHHBIX TeJT X TOKOB TIPOBOIHMOCTH;
5
- - ap = - =
del = I—dS deSZO
J Bt
(L =) @ 3) B OTCYTCTBHE 3aPSKEHHBIX TEI;
4) B OTCYTCTBHE TOKOB TIPOBOIUMOCTH.

CocTaBuTensb: e A E.B. flkonea

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHekaMCKnii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepasbHOrO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPESIKACHHS BBICIIIETO 00pa30BaHUs
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil

Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpo(iJPIJH;I XuMHUYecKas TeXHOJIOTUS HeDeDaGOTKI/I ITOJIMMEPOB U 3JIACTOMEPOB; XHMHUECKasi TEXHOJIOTHS OPTaHUYECKUX BEIICCTR;
XuMHYecKasi TEXHOJIOTUSI BEICOKOMOJICKYJIIPHBIX COCIMHCHMI; XMMHYECKas TEXHOJIOTUS TPUPOIHBIX SHEPTOHOCUTEINICH U YIIePOI-
HbIX MaT€pruajjioB

Cemectp 2
YTBEPXIAIO
3ap.mkiom OMJ] & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAIHOHHBIH omter Ne 12

1. Macrummstii momernm saexmponos u amooe.
2.  Judparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccevt s0pa.
4.  Buibepume 0dun sapuanm omeema .CranmonapubiM ypaBHenuem lllpeaunrepa ajis 2I€KTpOHA B BOJOPOIONOT00HOM HOHE SIBIISICTCS

ypaBHEHHE ...

BAPUAHTDBI OTBETOB:

2 2
2m d 2
A+ —(E+ =0 ;”+_2E¢;_0
1) Argr 2)dx"  h :
2 2.2
d 2 Moy X
Ve M Yy=0 Ay+ S Ey=0
2 2 2 2
3) dx b3 4)

CocraBuTesb: g E.B. Slkosnea



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 Texunonozuyeckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas T€XHOIOTHS

[Tpoduns: XUMHUYECKas TEXHOJIOTHUS MePepadOTKU MOIMMEPOB U 3JIACTOMEPOB; XUMHYECKAsi TEXHOJIOIHSI OPraHUYECKHMX BEIECTB;
XuMHYecKasi TEXHOJIOTHSI BRICOKOMOJICKYJISIPHBIX COCIMHCHI; XUMHUYECKasi TEXHOIOTHS TPUPOTHBIX YHEPTOHOCUTEIICH B YIIIepoI-

HBIX MaTepruajioB

Cemectp 2
. YTBEPKIAIO
3ap.umkiom ®MJ] & F T.I.MakyceBa
10.03.2022 r.
OK3aMeHAlMOHHbII OuieT Ne 13
1. Konebamenvnwuii konmyp.
2. Paspewaiowasn cnocobnocns onmuueckux npubopos.
3.  Ecmecmeennas paduoakmuenocme. o, B, y — usnyuenus.
4. .Buibepume 0dun eapuanm omeema

Ha pucyHke noka3aHbl HarpasieHus najawouiero gorona (y), paccesHHoro ¢portoHa (y’) u
9NIeKTpoHa oTaa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H

— =]
COCTaBJIACT C HAIPABJICHUEM Maaaroniero GoToHa yroi =30 . Ecniu umnynsc paccesiH-
HOTO (POTOHA P; , TO AMITYJIbC JIEKTPOHA OTAAYH PABEH. ..
BAPUAHTBI OTBETOB: 1)2P(;); 2) 2\/§ P; ; 3)./3 P(/p; 4) be.
CocTaBuTeb: ( : Ao oo 7 E.B. SIkoBnesa
MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns:
Cemectp 2
YTBEPX]JIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
10.03.2022 r.
IK3aMeHAUMOHHBbIH Ouiter Ne 14
1. Ocuosvi 30un01i nposodumocmu meepdvix me.
2. Hugpaxyuonnas pewemxa.
3. 3axouwi paduoaxmuenozo pacnada.
4. .Bwibepume odun eapuanm omeema

TTonoskeHne aToMa yrilepojia B KPUCTATIIHYECKON PEIIETKe aIMa3a OTPE/ENeHo ¢ MOrpenHocThio Ax = 5-101 M. Yuursr-

_ -34
Basi, 4TO moctosiHHas [lnaHka h =105-10 Jxc- ¢ , a Macca atoma yriaepoaa m = 1,99-10-% kr, neonpeeneHHOCTh
ckopocT AVx ero TemIoBOro ABMKEHUS (B M/C) COCTaBISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3; 2) 0,943; 3) 1,06; 4)106.

CocTaBuTeb: s E.B. flkoBnesa



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
@akynemem Texnonocuueckuii
UMKJZ dmsuxof/wame,wamultecxux ()MCL;MI'UZMH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
[Tpoduns: XUMHUYECKas TEXHOJIOTHUS MePepadOTKU MOIMMEPOB U 3JIACTOMEPOB; XUMHYECKAsi TEXHOJIOIHSI OPraHUYECKHMX BEIECTB;
XUMHYECKas TEXHOJIOTHS BEICOKOMOJIEKYIIIPHBIX COCANHECHHN; X IMUYECKAs TEXHOJIOTUS MPUPOIHEIX YHEPTOHOCHTEIIEH U YIICPOI-

HBIX MaTepruajioB

Cemectp 2
YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
10.03.2022 r.
IK3aMeHAMOHHBIH OmteT Ne 15
1. Duepeus macnumnozo nona.
2. Hucnepcus ceema.
3. Bpemennvie xapakmepucmuku paduoaKmusHo20 pacnaod.
4. Buibepume 0dun sapuanm omeema

[pu mageHny cBeTa U3 BO3yXa Ha JUAIICKTPUK OTPaKECHHBIH JTIyd MOJHOCTHIO MOJISIPU30BaH MpH yriie maaeHus 60 rpary-
coB. [Ipu 3TOM IpETOMIIEHHBIH JIyd COCTABJISET C HOPMAIIBIO YTOII. ..

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

CocTaBuTeb: a7 E.B. flkoBnea

\ oA

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Tpodus: XUMHYECKas TEXHOJIOTHS epepaboTKH NOTUMEPOB U 3TaCTOMEPOB; XMUMUYECKasi TEXHOJIOT U OPraHUYECKUX BEIIECTB;
XUMHY€ECKas TEXHOJOTHS BBICOKOMOJIEKYIISIPHBIX COSANHEHHM; X MIMHUYECKas TEXHOJIOTUs MPUPOIHBIX SHEPTOHOCHTENEN U YIIEPOI-

HbIX MaT€pruajjioB

Cemectp 2
~ YTBEPXJAIO
3ap.mmkiiom OMJI & T.I'.MakyceBa
10.03.2022 r.
JK3aMeHAlHOHHBIIH OuiteT Ne 16
1. Bpawenue pamxu ¢ maznumuom none.
2. Honapuzayus ceema. Ecmecmeennblil 4 nOIAPUZ0EBAHHDLLL CECI.
3. Usmepenue paduoakmueno2o uznyyenus.
4. Bolbepume 0dun sapuanm omeema

" P d £ IMpu niepexoax dIEKTPOHA B aTOME C OJJHOTO YPOBHSI Ha IPYTOil 3aKOH COXpaHe-

b

4 —_— 7 HUSI MOMCHTA UMITYJIbCA HAKJIAJAbIBACT ONIPEACICHHBIC OTPAHNYCHUA (HpaBI/IHO oT-
3 l 7 Oopa). B sHepreTuueckoM CrieKTpe aTomMa BoJopoia (pucC.) 3anpeuieHHbLM Tiepe-
2 -

XOJAO0M SABJIACTCA. ..
BAPUAHTBI OTBETOB:
1)4f — 3d; 2) 4s - 3p;
3)3p-2s; 4) 3s — 2s.

T

CocraBuTesb: ( S 4 E.B. SlkoBnesa
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MuHHUCTEPCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]PIJII;: XuMHudeckas TeXHOJIOTHUS HeDeDa60TKI/I ITOJIMMEPOB U AJIACTOMEPOB; XUMHYECKas TEXHOJIOTHSI OPraHMYCCKHUX BEIIECTB;
XuUMHYecKasi TEXHOJIOTHSI BEICOKOMOJICKYJISIPHBIX COCIMHEHUN; XUMUYCCKasl TEXHOJIOTUS MPUPOTHBIX YHEPIOHOCUTENICH U YTIEPOI-
HBIX MaTepruajioB

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 r.
IK3aMeHAIMOHHbIH OmteT Ne 17
1. Cospemennvie npedcmasienus o ceeme.
2. onapuzamopwi. 3axon Manioca.
3. Hoepuvie peaxyuu. Hckyccmesennas paduoakxmusHoCHb.
4. Bovibepume 00un sapuanm omeema

Ha pucyHke moka3aHa KBapKoBas JuarpaMma g _ pacmazia HykIoHa. JTa

YyYYy

1(111 AuarpamMma COOTBETCTBYCT pCaKIUu ...
u § BAPHUAHTBI OTBETOB:

ryYyy

pponte +v,. pft > rte +V,.
3)n—>p+e +Ve; 4)p—>p+e +V,
CocTaBuTeb: 2P a7 E.B. flkoBnesa

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHMUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOIOIMYECKUI YHUBEPCUTET»
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

Tpo¢puns: XUMHUYECKas TEXHOJOTHS epepabOTKH MOJUMEPOB M AITACTOMEPOB; X UMHUYECKas TEXHOJOTUS OPraHNYECKUX BEIIECTB;
XuMHUecKasi TEXHOJIOTHS BEICOKOMOJIEKYIIIPHBIX COCAMHEHMI; X MMUYECKask TEXHOIOT U IPUPOIHBIX SHEPTOHOCUTENIEH 1 YIIEPOI-
HBIX MaTepHaIOB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] %’” " T.I . Makycesa
10.03.2022 r.
JK3aMeHALHOHHBIH OuJteT Ne 18
1. 3axon Buo-Casapa-Jlaniacca
2. Cnocobul noayuenust noasApU308aHHO20 c8emd.
3. Hosumpown. f+ - pacnad. Dnekmpornuwli 3axeam.
4. Buvibepume 0dun sapuanm omsema. OnHa U Ta e TUPpaKIHOHHAS pElIeTKa OCBENIaeTCs Pa3TUIHBIMU MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU NHTCHCUBHOCTAMU. Kaxkoi PUCYHOK COOTBETCTBYET CIIy-

Yalo OCBEILCHHUsI CBETOM HaM0OobIIell YacToToi? (J — MHTEHCUBHOCTh CBETA, P yroi Aupakium).
BAPUAHTBI OTBETOB:

04 03 02 00 0 01 02 03 04 sino-* Y
1) ; 2)

CocraBuTesb: o O & E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BRICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

[Tpoduns: XUMUYECKas TEXHOJIOTHUS MePEPadOTKU MOJUMEPOB M JIACTOMEPOB; X UMHUYECKAs TEXHOJIOTUS OPraHHYECKUX BEIIECTB,
XuMHYecKasi TEXHOJIOTHSI BRICOKOMOJICKYJIIPHBIX COCIMHCHH; XUMHUYECKasi TEXHOJIOTHSI TPUPOIHBIX SJHEPTOHOCUTENICH U YIIepO-

HBIX MaTepruajioB

Cemectp 2
. YTBEPKIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 T.
OK3aMeHAlMOHHBII Ouier Ne 19

1. TIpancgopmamop. Duepus maznummno2o noas.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

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

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

MunnCcTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapCTBEHHOTO OFOJIKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XumMuueckas TEXHOIOTHS

Tpodus: XUMHYECKas TEXHOJIOTHS epepaboTKH NOTUMEPOB U 3TaCTOMEPOB; XMUMUYECKasi TEXHOJIOT U OPraHUYECKUX BEIECTB;
XuMuYeckast TEXHOJIOTHS BEICOKOMOJIEKYJISIPHBIX COEAMHEHUI; XUMUYecKast TEXHOJIOTHs MPUPOJIHBIX SHEPIrOHOCUTENCH U YITIEPO/I-

HBIX MaTE€pUaJIOB
Cemectp 2

YTBEPXJAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 1.
JK3aMeHAHOHHBIIH OmteT Ne 20
1. Teopema I'aycca Onsd MA2HUIMHO20 NOJIA.
2. Hudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bowibepume 0dun 8apuanm omeema
Ha myTu ecrecTBEeHHOro CBETa MOMEIIEHBI JIBE IUIACTHHKUA TypMa-
mHa. [locime MpoX0XkKIeHHS TUTACTHHKHA 1 CBET MOIHOCTHIO MOJISIPH-
30BaH. Ecnu J1 u J, — MHTEHCHMBHOCTH CBeTa, MPOLIEAIIEro Iula-
cTHKH 1 ¥ 2 COOTBETCTBEHHO, M YroyI Mexay HanpasieHusimu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPHAHTBI OTBETOB: 1)], = {: 23, =045 3)

3 1
J2 2131’4) T2 =5

CocTaBuTesb: R e il 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
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

Hpodmm,: XuMHudeckas TeXHOJIOTHUS HeDeDa6OTKI/I ITOJIMMEPOB U AJIACTOMEPOB; XUMHYECKas TEXHOJIOTHSI OPraHMYCCKHUX BEIIECTB;
XuMHYecKasi TEXHOJIOTHSI BEICOKOMOJICKYJISIPHBIX COCIMHCHI; XUMHUYECKasi TEXHOIOTHS TPUPOTHBIX YHEPTOHOCHUTEIICH B YIIIepoI-
HBIX MaTepruajioB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
10.03.2022 1.
OK3aMeHAlMOHHbBII Outer Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2.  Memoodwl nabarodenus unmepdepenyuu ceema.
3. Peaxyus cunmesa. Tepmosdepnas peakyusi.
4. Buvibepume 0dun eapuanm omseema
BeposarHocTh 00HAPYKUTH AIIEKTPOH Ha ydacTke (a,b) 0JHOMEPHOTO TMOTCHIHAIBEHOTO SIIH-
b
W= Im dx
¥ Ka C OCCKOHEYHO BBICOKUMH CTCHKAMHU BBIYHCIICTCS 1O (popmyie a , rie ¥ -
IUIOTHOCTH BEPOSTHOCTH, OTIpeIeseMast b -pynkmmeit. Ecmmn b4 -QyHKIINSI IMEeT B, YKa-
I I : L<x<L
: : 3aHHBIH Ha PUCYHKE, TO BEPOIATHOCTh OOHAPYKUTH HJIEKTPOH Ha ydacTke & ' paB-
1 I Ha...
) |
} }
0 L 3. L BAPHAHTBI OTBETOB: 1) 5; 2)1:3)1; 4)3 .
3 3 8 4 2 8
CocraBuTellb: ( b il E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

Tpo¢puns: XUMHUYECKas TEXHOJIOTHS NepepadOTKH MOJUMEPOB M AJIACTOMEPOB; X UMHUYECKAs TEXHOJIOTHSI OPraHMYECKUX BEIIECTB;
XuMHYecKast TEXHOJIOTHS BEICOKOMOJIEKYISIPHBIX COSAMHEHMI; X MMUYECKask TEXHOIOTUS IPUPOIHBIX SJHEPTOHOCUTENIEH U YIIEPOI-
HBIX MaTepHaIOB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
10.03.2022 1.
JK3aMeHAIHOHHBIIH omteT Ne 22

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

2. Bbi600 3ax0oHa nperomieHus ceema.

3. Tunwl g3aumoleticmsus d1emMenmapublx yacmuy. 3aKkoHbl U3Ny4eHus abCoIOMHO YepHO20 med.

4. Bulbepume 0dun sapuanm omseema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHUMOCTU CHeKT'paHBHOﬁ IIJIOTHOCTHU SHEPTCTU-

Lt oK 9EeCKOI CBETHMOCTH abCOMIOTHO YEPHOTO TeNla OT JNHHEI BOJHEI npu T=6000K. Ec-
I JIM TEMIIEpATypy TeJla YMEHBUIUTL B 2 pasa, TO SHEPreTUYecKas CBETUMOCThL abco-
: JIFOTHO YEPHOT'O TeJIA YMEHBIIUTCSL. .
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 paza; 3) B 8 pasa; 4) B 4 pasa.
I
I .
500 A . HM

CocTaBUTEb: R e il E.B. SlkoBnesa



MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit @enepaunu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOITMUECKUN UHCTUTYT ((uiuan)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zanckuii HaMOHAIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
@Daxynomem Texnonocuveckuil
Lukn gpuzuxo-mamemamuueckux OUCYUnIUH

Hanpasnenune noarorosku: 18.03.01 Xumudeckast TEXHOJIOTHS

[Tpoduns: Xumudeckas TEXHOJIOTUS NEPEPaAOOTKU MOJIUMEPOB U 31aCTOMEPOB; XU-
MUYECKasl TEXHOJOTHsI OPraHWYECKHX BEUIECTB; XMMHUYECKAsl TEXHOJIOTHS BBICOKO-
MOJIEKYJIIPHBIX COEIMHEHUN; XUMUYECKas TEXHOJIOTUs NPUPOJHBIX IHEPrOHOCHUTE-
JEU Y YTIIEPOAHBIX MAaTEPUAIIOB

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha JK3aMeHe (2 cemecTp)

MakcumainbHOE KOJU4YeCcTBO 0asioB 3a sk3aMeH 40:

10 GanyoB 3a MEpBHIA BOIIPOC,

10 GanoB 3a BTOPOH,

10 GamnoB 3a TpeTUid BOIPoOC,

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

HMU:.

B xaxnaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3amanue. [Ipu
PELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbIBaTh 00s3a-
TEJBHO.

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

- MOKa3aJl TJIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOMPOCY OUiIeTa B COOTBET-
CTBUM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITEJIbHO, JIOTHUECKU CTPOMHO U TOCJIENOBATEIHHO U3JlaraeT y4eo-
HBII MaTepuall, IEMOHCTPUPYST YMEHUE aHAJIU3UPOBATh PAa3IMYHbIC HAYYHbIC B3IJIsI-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKU CBA3BIBAET TEOPETUUECKHE MOJIOKEHUS ¢ npakTukon (1,2 < R<
1,4);

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

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

- MOKAa3bIBAET TBEPJBIC W JOCTATOYHO IMOJIHBIC 3HAHUS 1O BOMPOCY OmiieTa B
COOTBETCTBHH C Y4eOHOM MPOrpaMMOi, YBEPEHHO OPUEHTHUPYETCS B OCHOBHOM JIH-
Teparype, 3HaeT TpeboBaHus K pusnueckum 3akoHam (5,0 < R< 5,4);

- CaMOCTOSITENIFHO W TOCJICIOBATENILHO M3JIaraeT y4eOHBI MaTepuan, mpe-
NPUHUMAET TOTBITKYA aHATM3UPOBATh PA3IMYHBbIC HAYYHBIC B3MUIAIBI 1 0OOCHOBATH



COOCTBEHHYIO MO3UIIUIO, IPU ATOM JIOMyCKaeT He3HaunTenbHbie omuoku (1,0 < R<
1,2);

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

- oTIIM9aeTcs pa3BuTon peusio (1,0 <R<1,2).

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

- MOKa3bIBaeT TBEPJbIC 3HAHUS O BOIPOCY OMIIETa B COOTBETCTBUH C y4eO-
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 | rocieaoBarenbHa (0,75 < R< 1,0).

3a OTBET HA 6onpoc BHICTABIsETCS CTyACHTY R< 6 6ainoe, eciv CTyIeHT:

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

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIUM ¢u3ndeckuM 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¢1abo0 pa3BuTa U MasioBbipasutenbHa (R< 0,75).



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 18.03.01 Xyumuyeckas T€XHOJIOTUS
(k00 u HaumeHosaHUE)

Hpoq)nnb/nporpaMMa: XHUMMYECKasi TEXHOJIOTHUS HGDGD36OTKI/I IHOJIUMCPOB M 3JIACTO-
MEpOB; XHUMMUYECKAsl TEXHOJIOTUS OPTraHUYECKUX BEIIECTB; XUMHUYCCKAsl TEXHOJOTHUS BhI-
COKOMOJICKYJISIDHBIX COCAMHCHMI; XMMHUYECKasl TEXHOJIOTUSl MPUPOIHBIX SHEPrOHOCUTE-
JICH M YIJIEPOJHBIX MaTEpHUAJIOB

KoMIJIeKT TeCTOBBIX 3aJaHuH 1JIs1 NMpoBE€JACHUA TCCTUPOBAHUA 110 pa3aejiaM U
HUTOI0OBOI'0 TECTUPOBAHUSA

o pucumiinae Pu3uka

PexoMeHganuu Imo UCIOJIb30BAHUIO

KoMmiekT TecToBbIX 3aJJaHUll COAEPKUT TECThI Il TEKYLIEro KOHTPOJIS 3HAHUU IO
pazzenaM ¥ UTOTOBOTO KOHTPOJIS 3HAHHUM, YMEHUIN U HaBBIKOB CTYAECHTOB 10 BaKHEHIIMM TEMaM,
u3ydaeMbIM 1o ¢usuke. s kaxaol yueOHOH rpynmbl pa3paboTaHO YeThIPEe BapuUaHTa PaBHO-
CJIOKHBIX U MapaJlIeNIbHBIX MO 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
(6bnmank) ¢ oTBeTaMM K 3aaHusM TecTa. [IpoBepky OJ1aHKOB YJ0OOHO OCYIIECTBISATh, €CIIA 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 YBEIMYUThH KOJIUYECTBO 3a/laHU TECTA 110 CPaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIIPOCOM CTYJICHTOB. BMecTe ¢ TeM TecThl He 00ecneunBaroT IpoBep-
Ky BceX BHUJOB (hOpMUPYEMBIX YMEHUH W HaBBIKOB, HAallpUMEp, YMEHHsI 0OOCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIH orpoc. [1o3ToMy MTOroBO€ TeCTHpOBaHME IIEIECOOOPa3HO
MPOBOAMTD IMEPEa dK3aMEHOM JUIsl ONEPAaTUBHOM JAMATHOCTUKH YCBOCHHSI OCHOBHBIX (DM3UUYECKUX
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 JUHAMHUYECKOMN yueOHOi cpene — MOODLE
(https://moodle.nchti.ru/) u MoxxeT McHoIB30BaThCSA KaK JJIsl TEKYIIEr0 KOHTPOJIS 3HAHHWH 10 OT-
JIENIBHBIM pa3ieiaM, TaKk 1 HUTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLUIIIMHE.

MakcruManbHOE KOJIMYECTBO Oa/IOB 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 Gana u Bbimie. [Ipy MOBTOPHOM TECTHPOBAHUM B UTOTOBBIM PEUTHUHT HIIET CPEIHUI
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 KunemaTtnka TOYKM W TOCTYMATEIBHOTO IBIKCHUS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JlnHaMudeckre mapaMeTphl BpamaTeIbHOTO IBIDKE-
HUS TBEPIIOTO Tea
6 JluHamMyKa BpaliaTeIbHOTO JIBMDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHUKE
7 CrieranbHast TEOPHUS OTHOCUTEEHOCTH
8 OCHOBHBIC TIOJIOKEHUSI M TOHSTHS MOJICKYJISIPHO-
KUHETUYECKOI Teopru. 3aKOHBI UlIealIbHOTO Ta3a
MonekymnsipHass ¢Gu3uKa U Tep-
2 MOJIMHAMHKA 9 CpenHsist 3HEPTHS MOJICKYIT
10 Bropoe Hauano repmoarHaMHUKH. DHTponus. [{ukisl
11 SIBeHus mepeHoca
12 Teopema ['aycca I 3JIEKTPOCTaTUYECKOIO IIOJIS B
BaKkyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HANPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYECKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa AJIEKTPUUECKUX U MAarHUTHBIX HOJEH
16 Kone6anus. OcHOBHbIE OHATHUS U ONIPEIEIECHUS
17 CrnoxeHne TapMOHHYECKIX KOJIeOaHU
4 Konebanus 1 BOTHBI
18 OHeprusi BoyHbI. [lepeHoC SHEPruu AIIEKTPOMarHuT-
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 (obuie cBoicTBa)
25 OyH1aMeHTaIbHbIe B3aUMOAEHCTBUS
Kpurepuu oueHKH 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




Bapmnanr - 1
3AJJAHHUE Ne 1.
Y CcTaHOBUTH COOTBETCTBHE MCKAY INpUCTaBKaMU K 0003HaYEHHSIM CANHUL] UBMCPCHUSA U

JECATUYHBIMHU TIOpsiakamMu. Mukpo — (Mk), [Tuko — (), Hano — (1), M — (M), Mera — (M),

Kuio —

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

(1).
BAPUAHTBI OTBETOB:

108
10 -12
10°°
10°3
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) yBenuuuBaeTcs
M 2) yMEHbIIAeTCsI
3) He U3MCHSETCS

3AZJAHHUE Ne 3.
KoopaunaTa Tena X MeHseTCs C TedeHHeM BPeMEHH COTIAcHO 3akoHy X = 4 + 3t - 5t re

BCe BeMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKnuo YCKOPEHHUs axdTOTO Tea.

1)
2)
3)
4)

1)
2)

3)
4)

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

WNHuepuumanbHO#l HAa3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTbBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA

B KOTOPOW BCE MEXAHUUYECKHUE SBJICHUS MPOTEKAIOT OJMHAKOBO IIPU OJMHAKOBBIX HAydallb-
HBIX YCIIOBHSIX

B KOTOPOU BBIMNOJIHIETCS BTOPOM 3aKkOH HbroTOHA

KOTOpas IBUKETCS PAaBHOMEPHO



3AJAHHUE Ne S.

TonkocTeHHast TpyOKa M KOJIBLIO UMEIOT OJMHAKOBBIE Macchl U paauychl (puc.). s ux

MOMECHTOB HHEPLIUU CIIPABEIIINBO COOTHOIIICHHE. ..
C &
R
m
m I K
I
BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) <k
3AJIAHUME Ne 6.

Hlap n moselii muuHAp (TpyOKa), UMEIOIIME OJUHAKOBBIE MAacChl U PaJuycChl, BKaThIBa-
10TCs 0€3 MpoCcKaib3bIBaHUs Ha TOPKY. Eciiv HayanbHble CKOPOCTH 3TUX TEJ OJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:

1) BbIIIE TOJHUMETCS TIOJBIN [IHIHHD

2) BBIIIIE TIOJHUMETCS II1ap
3) oba Tesa MOJIHUMYTCS HA OJJHY M TY )K€ BBICOTY

3AIAHME Ne 7.

B cucreme oTCcycTa, JIBI/I)KYIJ_ICI\/iCH CO CKOpPOCTBIO, COI/I3MCpI/IMOI71 CO CKOpPOCTBKO CBCTA

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:

1) cokpaieHre pa3MepoB BOJIb HAIIPABICHUS JBHKEHUS
2) yBeJMYEeHHE pa3MepOB BJI0JIb HANIPABIICHUS JBUKEHUS

3) cokpalieHre pa3MepoB B HAIPaBJICHUH MEPIEHANKYISIPHOM JBHKEHHIO
4) yBenuyeHHE pa3MEpOB B HAIIPABJICHUU NEPIIEHANKYISIPHOM ABHKEHUIO

3AJJAHUE Ne 8.

Jli1g uaeanbHOro raza Mexay MOJIeKyJaMu IPUCYTCTBYIOT:



1)
2)
3)
4)

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

3AZJAHHUE Ne 9.

Cpe,I[HSIH KHMHETHUYECCKasd OJSHEPTHA MOJICKYJI I'a3a IIpU TEMIICpaType T 3aBUCHUT OT HX

CTPYKTYPbI, YTO CBA3aHO C BO3MOXHOCTHIO PA3JIMUYHBIX BHUJIOB ABHXXCHUSA aTOMOB B MOJICKYIJIC.
[Ipu ycrmoBuu, 94TO UMEIOT MECTO TOJIBKO ITOCTYNATEIbHOE M BpAIaTeIbHOE JABHKCHUE, CPEIHSA
sHeprus Mojekyn azora (N2) paBHa ...

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

v

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11

SIBieHNe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUH TPAIUEHTA ...



BAPUAHTbBI OTBETOB:

1) CKOpOCTH CJIOEB KHUAKOCTH HITH ra3a
2) KOHIICHTPALIUH

3) Temmeparypsl

4) 37eKTPUYECKOro 3apsiaa

3AJJAHHUE Ne 12

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

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

£ ygepes moBepXHOCTH Cepsl. ..
BAPUAHTBI OTBETOB:
1) HE U3MEHHUTCS

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

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

= 1

BAPUAHTBI OTBETOB:

3ATAHUE Ne 14

Ha pucynke npenacraBieHa 3aBUCHMOCTh MATHHTHOTO IOTOKA, MPOHU3BIBAOIIETO HEKO-
TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHU. DJIC NHIYKIINK B KOHTYpPE IO MOJYJII0 MaKCUMaJIbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX DJIEKTPUUECKUX MOJIEH CIIPABEIINBbI YTBEPKIACHHUS:
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 TEUEHUH KOTOPOTo (a3za KoyiedaHus MOoTyqyaeT npupalieHue 21, Ha3blBa-
ercs ...

BAPUAHTBI OTBETOB:

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

CkJ1aipIBatOTCS 1Ba TApMOHMYECKUX KOJICOAHUS OHOTO HAIIPABIEHHS C OJJUHAKOBBIMH IIE€PHO/Ia-
Mu. PesynpTupytoinee konebaHre UMeeT MaKCUMaJIbHYIO aMIUIUTYAY IpU pasHoCTH (a3, paBHOU
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 025w

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 meHTpe Oenas mojoca, a mo 00e CTOPOHBI OT He€ PACIIONIOKATCS YepeayIOLIHecs pa-

Jy’KHBIE TIOJIOCKH.
2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs
3) uepenoBaHUE CBETIIBIX U TEMHBIX 110JIOC

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

BAPUAHTBI OTBETOB:
1) mucnepcueit
2) nonspuzanuei
3) uarepdepeHumeit
4) mudpaxuueit
3AJIAHHUE 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

3ATAHUE 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.) 3anpeuieHHbim Tepexo oM SBISETCS. . .



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 pe3ynbrarte AByX o-pacmagoB ¥ OAHOTO Y-U3ITYYEHHs] HCXOIHOE SIPO MOTEPSUIO. ..
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 MOTrpeUTHOCTH U3MEPEHUM OBIBAIOT ... YKa3aTh BCE MPaBHIbHBIC
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M ABHIKETCH 110 CIIMPAJIA C IIOCTOSIHHOM 10 BEIUYHMHE CKOPOCTBIO B HAITPABJICHHUU, YKAa3aH-
HOM CTpGJ’IKOfI. HpI/I 9TOM BCJIMYHNHA HOPMAJIBHOT'O YCKOPCHHUA ...

M

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

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

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

JleiicTByromasi cuia, NEHCTBYIOIIAs Ha TEJIO MPH U3MEHEHUH €ro CKOPOCTH Maccoi
m=2kr ¢ V1=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 Tea yBeIu4yuTh B 2 pas3a, a CKOPOCTh €ro BpallleHUsI 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.

CromrHoi ¥ moJelid (TpyOKa) HUIMHIPHI, UMEIOIINE OJWHAKOBBIE MAacChl M PaJNYCHI,
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 U3MEeHseTCs
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 MOCTYNATEIbHOE M BPAIATEIbHOE JABUKEHUE, 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 u3o0paxen 1ukin Kapao B koopaunatax (p,V). HM3orepmudeckoe cxaTtue

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

-

v

3AJJAHUE Ne 11

SIBneHue TenIoNnpOBOAHOCTH UMEET MECTO NPH HAJTMYUU U3MECHEHUS ...
BAPUAHTbBI OTBETOB:

1) temnepaTypbl

2) KOHLEHTpALUU

3) CKOPOCTH CJIOEB JKUAKOCTH MJIH ra3a
4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh
cepuueckoil MOBEPXHOCTH, TO MOTOK BEKTOpPA HANPSIKEHHOCTU 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 pucynke npexncrasieHa 3aBUCUMOCTh MarHUTHOT'O IIOTOKA, IIPOHU3BIBAIOLIETO HEKO-
TOPBIM 3aMKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIIMK B KOHTYpPE IOJIOXKUTEIbHA U II0 BEJU-
YyHE MaKCHMaJIlbHa HA UHTEPBAJIE ...

4

t, ¢

o
5
P e el
=
B e = = -
9!
4-
)
e =
5
N Y s o
N
A

BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO AIIEKTPOCTATUYECKUX MOJIEN CIIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXIECHHBIX
3AJIAHME 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) yBenu4yuTCs B 2 pasza
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

Ecnu nudpakuuonnyto pemérky noepuyTh Ha 180°, To qudpakimonHas KapTHHa ...

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

Ilonmas noJjrsipu3anuda OTPaKCHHOI'0 CBETAa OT IMMOBCPXHOCTH AUBJICKTPUKA Ha6JHOI[aCTC$[
IIpu yriie MEKAy MpEJIOMIICHHBIM U OTPAKCHHBIM CBETOM PAaBHLBIM. ..

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

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

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

[Ipu mepexonax 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 YPaBHCHUCM ]_Hpe;[HHrepa IJId 9aCTUllbl B OJTHOMCPHOM AIIHUKE C Oecko-
HCYHO BBICOKMMHU CTCHKAMU ABJIACTCA YPaBHCHHC. ..

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,




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

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

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



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

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHUEM PE3YIbTATOB MPSMbBIX H3MEPEHUI
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 ...

BAPUAHTBI OTBETOB:
1) ymeHbIaeTcs
2) HE U3MCHsCTCS
3) yBemuuMBaeTCs
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 MHEPLHAIBHBIX CUCTEMaxX OTCUETA BCE MEXAHUYECKHE SIBICHHS MPOTEKAIOT OJIU-
HAKOBO HpI/I OANHAKOBBIX HAYAJIbHBIX yCJ'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)IeﬁCTBHC C }IpyFI/IMI/I TeJIaMU HE 3aCTaBUT €ro UIBMCHUTH 3TO COCTOSTHUC

3AJIAHME 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€J1 Y OCHOBAHUS F'OPKHU SIBJISIETCS CIEAYIOILEE:

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 MEPIEHIUKYIAPHO cTepkHIO0. [Ipy 3TOM /uiHHA CTepKHSI OTHOCUTENIBHO 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. ..

ol e =
P e ' aa ve
gy . N
N
-
(<]

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

="

~ —— -

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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