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Hepeuenv Komnemenyuii u UHOUKAMOPOE OOCIMUIICEHUS KOMNEMEHWUIL C YKA3AHUEM IMANO0E oOPMUPOBAHUA 8 NPOUECCE OCCOCHUA OUCUUNTUHDbL

Komnerenus:

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

YK-1.1. 3naer MeToIUKH TIOUCKa, cOopa U 00paboTKK MH(OPMALINY; aKTYaTbHBIE POCCUUCKUE U 3apyOeKHbIe NCTOUYHUKH HH(pOpManu B cde-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

VYK-1.2 YMmeeT npuMeHSITh METOUKH TTOMCKA, cOopa M 00paboTKK MH(OpMAINK; OCYIIECTBIATh KPUTUISCKUN aHATIN3 U CUHTE3 HH(POPMAIUH,
MOJIYYEHHOM U3 pa3HbIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOJIXO JUIsl pEIICHUS TOCTaBIEHHBIX 3a7ay.

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

Huouxamopul 0o- Imanwvl hopmuposanus Komnemenyuu
CHUIICEHUA KOM- (vkazamo 6ce memwl uz PI1/])
nemenyuu Jexyuu Hpaxkmuueckue Jlabopamopnvie 3ansa- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nabopa- mus (padoma) HOYHO20 cpedcmea
MOPHbBLIL RPAKMUKYM

YK-1.1 Tema 1, He npeoycmompenwvr | Tecmupoeanue, KoH-
Tema 2, Tema 4, Tema 1, mponsnas paéoma, pac-
Tema 3, Tema 5, Tema 2, uemnas pa Goma,
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, nabopamopuas padboma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KOJ110K8UYM, IK3AMEH
Tema 8,
Tema 9

YK-1.2 Tema 1, He npedycmompenwvt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mponvhas paboma, pac-
Tema 3, Tema s, Tema 2, yemnasa padoma, nado-
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, pamopnasn paboma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KON10K8UYM, 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 padoma, pac-
yemnaa paooma, 1a00-
pamopHasn paodoma,
koncnekm no CPC,
KOJI10K6UYM, IK3AMEH




Ilepeuens ouenounvix cpeocme no oucuyunaune Quzuxa

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, 6annoe
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 (3a0uHas popma)
Ouyenounwvle cpeocmea Kon-60 | Min, dannos Max, dannoe
Jlabopamopnasa paboma 2 18 30
Koumponvnas paboma 1 9 15
Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmoczo: 60 100
2 cemectp (ouHas ¢popma)
Ouyenounvle cpeocmea Kon-éo | Min, éannos 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
Hmozo: 60 100




2 cemecTp (04HO-3204HAas (popma)

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 ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

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 H3jaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJB3YET B OTBETE JOTOJHUTENIBHBIA MaTepUall BCE MPENYCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMAaJbHOMY; aHAIIM3UPYET MOTydeH-
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 TPEAYCMOTPEHHBIC MPOTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIH TEOpETHYE-
CKO€ coJiep)KaHHE Kypca OCBOCHO YaCTHYHO, HO MPOOENsl He HOCAT Cylle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS ONIMOKH, MpH OTBETE Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKh€ KaK OTCYTCTBHE CaMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJICTBOPUTEIBHO» BBICTABISETCA CTYIEHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OLIEHOYHBIX CPeJACTBA

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, YMEHUS U BIAJEHUS 00Y-|MEHAlMOHHBIX
Yalollerocss 1o y4dyeOHOW AuCLHU-|OUIIETOB
IJIVHE.
2 |PacuetHo- CpenctBo mpoBepku ymeHui npu-|Kommexkr 3azna-

rpaduyeckas pado-
Ta

MEHSTh MOJIYYEHHbIEC 3HAHUSA IO 3a-
paHee ONpeeIEHHON METOIUKE IS
pelieHuss 3aAad WIA 3aJaHuil 10
MOJYJIIO WIN AUCUUILIMHE B IIETOM.

HUU JUIA BBIIIOJI-
HEHUSI PacyETHO—
rpaduueckoii pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TEeMBbl, pa3je-
Ja WU Pa3iesioB TUCIUIUIMHEI, Op-
raHU30BaHHOE KakK y4yeOHoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaronUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ora

pa-

CpencTBo NMpOBEPKH YMEHUU TIpHU-
MEHATH IIOJyYEHHBIE 3HAHUSA IS
peuieHus  3aJad4  OIPENEJIEHHOTO
THUIIA IO TEME WJIW Pa3iely.

Komruiekt  koH-
TPOJBHBIX  3aja-
HUM 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 0asbl,
IIPOBOJUTL aHAJM3 TIOJYYCHHOTO
pe3yiabTrara paboThl. MOXET BHI-
MOJTHATHCS B WHJIMBHUIYAIIBHOM I10-
PSZIKE WU TPYNION 00yUarOIuXCsl.

Temsr  nabGopa-
TOPHBIX padoT.

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

[TponykT camocTOATETHHON PabOTHI
CTYyJIEHTa, MPECTABIISIONUNA COO0M
NOJITOTOBKY KOHCIEKTa MO y4eOHO-
IPaKTUYECKO, y4eOHO-
MCCJIEN0BATEIIbCKOM WJIM HAayYHOU
TEME, BBIHCCEHHOM Ha CaMOCTOSI-
TEJIbHOE U3YUYEHHUE.

Tembl C000-

11(S305051




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1ay4)

3a1auyn pEKOHCTPYKTUBHOIO YpPOB-
Hsl, O3BOJIIOLINE OLIEHUBATh U JU-
arHOCTUPOBATh YMEHMSI 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, MO3BOJISAIONIAs aBTOMATHU-
3UpPOBaTh MPOLENYPY H3MEPEHHUS
YPOBHS 3HAaHUW W yMeHUH oOyda-
IOLIET0CH.

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




MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenune noaroroBku: 18.03.01 Xvumuyeckas TEXHOJIOTUs
(k00 u HaumeHnogawnue)

[Tpodwns/mporpamma: TexHONTOTHS TIEPepaOOTKH MOJIUMEPOB; XUMHUUYECKas TEXHO-
JIOTHSI OPraHUYECKUX BEIIECTB; XUMHUYECKasl TEXHOJIOTHS MPUPOAHBIX SHEPTOHOCH-
TEJIeH U YIIIEPOAHBIX MATEPHAIIOB

VYyebHbIM TUTaHOM MO HampapieHuto noArotoBku 18.03.01 Xumuyeckas TEXHOJO-
s g oOydaroluxcsl MPeayCMOTPEHO MPOBEACHHUE J1a00paTOPHBIX 3aHATUH 110
nuciuminHe Ousuka.

JIabopaTopHble 3aHATHS MO JUCUUILIMHE MPOBOASATCS B CIEHHUAIBHO 000pY-
JIOBAaHHBIX JIA0OPATOPHUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOydeHHus: Jabo-
paTopHOro 000pya0BaHUsA, 00pPA3LOB AJIs UCCIEAOBAHHUM, METOJUYECKUX TTOCOOUH.
Lens npoBeaeHus: 1a00OpPaTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETUYECKUX
MOJIOKEHUI JTEKIMOHHOTO MaTepHuaa, a TAaKXKe BbIpa0OTKa CTYJEHTaMHU OIpeIeeH-
HBbIX YMEHUH U HABBIKOB CAMOCTOSATEIbHOTO AKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnasi padora Nel. P.100. M3MepeHue JTUHEMHBIX Pa3MEPOB.
Teopernyeckue BONPOCHI I MOJrOTOBKH K J1a00paTOpHOM paboTe:
1. Yro 3HAUUT U3MEPUTH (PU3NUECKYIO BETUUHUHY?
YeM OTIMYAIOTCS KOCBEHHBIE U3BMEPEHHUS OT NPSIMbIX?
Kakue ObIBatOT MOTPEIIHOCTH U3MEPEHUI?
Kak onpeaenuTs abCOMIOTHYIO MOTPEIIHOCTh pudopa?
[losicHuTe anropuTMbl ONpPEEICHUS JTOBEPUTEILHOIO MHTEpBAJa NP Mps-
MBbIX U KOCBEHHBIX H3MEPEHUSX.

a bk~ own

JlaGoparopnas padora Ne2. P.111.0OnpeneneHrue yCKOPEHUS CUJIbl TSHKECTHU MPU
CBOOOJTHOM I1aJICHUU TE.
TeopeTrueckre BOMPOCHI I MTOATOTOBKH K TAOOpaTopHO padoTe:
1. Yrto Ha3bIBaeTCA YCKOPEHUEM M YCKOPEHHUEM CBOOOTHOTO TaACHUS?
2. OT 4ero 3aBUCHUT YyCKOpEHHE CBOOOIHOTO MaieHus?
3. Chopmynupyiite 3aKk0H BceMUpHOTO TATOTEHUS.
4. Yrto Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopnasi padora Ne3. P.113. OnpeneneHue CKOPOCTH MYJW MPU TMOMOIIU
0QJUTMCTUYECKOTO MasiTHUKA
TeopeTuueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOpHO paboTe:

1. Kak pacnpenensiercst 3HEPTUs MyJIu NPy yJaape 0 UAIUHAP?




2. CopmynupyiiTe U 3allMIINTE 3aKOHbI COXPAHEHMsI MMITyJIbCa U MEXaHU4Ye-

CKOU DHEPI'UH.

Kaxkue cucteMbl Ha3pIBalOTCS KOHCEPBATUBHBIMU?

4. Tlpu KaKuX B3aHUMOJEHCTBHUIX MOKHO MIPUMEHSATHh B MEXaHUKE COBMECTHO 3a-
KOHBI COXPAHEHMS SHEPTUU U UMITYJIbca?

5. Ilouemy B paboTe peKOMEHAYETCS CTPEIATh TOJBKO MO HEMOJABH)KHOMY LIH-
TuHApYy?

w

JlaGopaTopnasi pa6ora Ned4., P.121. OnpenesnieHue MOMEHTa MHEPLUHMH MaxOBOT'O
KOJIECa W CWJIBI TPEHHUS B OTIOPE
TeopeTruueckrie BOMPOCHI JjIsl HOJATOTOBKH K JIa0OpaTOPHOI paboTe:
1. Yrto Ha3wIBaeTCs BpallaTeIbHBIM MOMEHTOM, MOMEHTOM WHEPIIMH U MOMEH-
TOM UMITYyJIbCa?
2. CdopmynupyiiTe OCHOBHOM 3aKOH TUHAMUKH BPAIIATEILHOTO ABUKCHHUS.
3. HammmmuTe 3ak0H COXpaHEHWsI PHEPTUM MPUMEHHUTEIHLHO K JaHHOW abopa-
TOpHOM paboTe.
4. Kak OynyT omyckarbes rpy3sl m (ObICTpee WM MEIJICHHEE), €CIU IHJIUH-
JpUYECKUE TPY3bl HA KPECTOBMHAX MaxXxOBOTO KoJjieca MOJABUHYTh K OCH Bpa-
meHus? OTBeT 000CHYHTE.

JlabopaTtopuasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOi MOCTO-
SHHOU METOJIOM OTKAYKH.
TeopeTndeckre BONPOCHI Il MOATOTOBKH K JJAOOpaTOpHOU padoTe:
1. Kakue BenmMuuMHBI Ha3bIBAIOTCS MapamerpamMu coctosiHus? Jlaiite ux ompene-
JICHHUE.
2. Kakoii ra3 Ha3pIBaeTCs UI€ATbHBIM?
Kak 3anuceiBaeTcsi ypaBHEHHUE COCTOSTHUS UJI€AJIBHOTO Ta3a’?
4. Yro Ha3zpIBaeTCsl OJHUM MoJjeM BemiecTBa? 5. Kakue (akTopbl BIUAIOT Ha
TOYHOCTbh U3MEPEHUI NTapaMeTPOB COCTOSTHUSA raza?

w

JlabopaTtopnasi padora Ne6. P.132. Onpesenenrie OTHOMICHUS TEMIOEMKOCTEH ra-
3a Cp/Cy.
TeopeTudeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Yro Ha3pIBaeTCSA yAECIBHOW U MOJISIPHOU TEIIOEMKOCTBIO, KAK OHU B3aWMO-
CBSI3aHBI?
2. Tlouemy Cp 60mbiie Cy ? JlokazaTs ypaBHeHHe Maliepa.
Kaxkoii nporiecc Ha3bIBaeTCs afnadaTuiIecKum?
4. Kakue ra30oBbi€ MPOILECChl COBEPIIAIOTCS BO BPEMS BBITIOJHEHUS Pa3IUYHBIX
ATAIOB JaHHOW PaboTHI?

w

JlaGopaTopnasi padora Ne/. P.134. Onpenenenve kodpdunrenTa TMHAMUYECKON
BA3KOCTH KUAKOCTH MeTo0oM CToKCa.
Teopetnyeckue BOMPOCHI I MOJATOTOBKH K Ja00OpaTOpHOM paboTe:
1. OObsacHUTE SBJICHHUE BSI3KOCTH.
2. B uém 3akmouaercsa ¢puznueckuii cMbIca KodduimenTa TuHaMUYECKON BsI3-
KOCTH.
3. Kakwue cuipl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUIKOCTH?




4. TloueMy IBWI)KEHHE IIAapUKa B KHUJAKOCTU C TE€YEHHE BPEMEHM CTaHOBMUTCS
pPaBHOMEPHBIM?

JlabopaTtopnasi pa6ora Ne8. P.200. 3HaKOMCTBO ¢ 3JICKTPOU3MEPUTEILHBIMU TIPH-
oopamu.
TeopeTruueckrie BOPOCHI JjIsl HOJATOTOBKH K JIa0OpPaTOPHOI paboTe:
1. C npubopaMu Kakoil CUCTEMBI Bbl NO3HAKOMUIUCH? OOBSICHUTE MPUHLIMUI pa-
OOTHI.
2. Kak mopoOpaTh BepxHUM Mpejaen nuarna3oHa U3MEepEeHUM sl MoJIydeHHs 00-
Jie€ TOYHBIX PE3yJIbTaTOBR?
3. Kakum gosmxeH ObITh JIyd 3p€HUS OTHOCUTEIBHO IIKAIbI MPU OTCUYETE PE3YIlb-
TaTtoB?
4. Yto Ha3bIBaeTCs MPUBEACHHONW U OTHOCUTEIHHON MOTPEIIHOCTHIO?
5. CoOTBETCTBYET JU Mpe/esibHast abCOMI0THAS MOTPEIIHOCTh, BEIYUCIECHHAS 110
KJIACCy TOYHOCTH, JE€HCTBUTEIBbHON NOrPEIIHOCTH pudopa?

JlabopaTtopHnasi pa6ora Ne9. P.212.V3MepeHne 2IeKTPOeMKOCTH KOHIEHCATOPOB.
TeopeTruueckrie BOMPOCHI JjIsl HOJTOTOBKH K JIa0OpPaTOPHO paboTe:
1. KakoBO Ha3Ha4Y€HUE U YCTPOUCTBO KOHIEHCATOPOB?
2. YTo Ha3bIBAETCA JIEKTPOEMKOCThIO? EMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. OOBsicHUTE TPUHIIUI U3MEPEHUS DIEKTPOEMKOCTH C TTIOMOIIBI0 MOCTA TIepe
4. Kakue COOTHOLIEHUSI MEXY 3apsAiaMH, HANPSHKEHUSIMU U 3JIEKTPOEMKOCTSIMU
MIPU NapaJlIeIbBHOM M MOCIIEI0OBATEIbHOM COEITMHEHUN KOHJAEHCATOPOB?
5. Kakue auanekTpuku NpUMEHSIOTCS B KOHJIEHCATOpaX, U Kakue OBbIBAIOT THIIbI
KOHJICHCATOpPOB?
6. Kak 1M3J1eKTpHK BIUSIET Ha JIEKTPOEMKOCTh KOHAEHCATOpa?

JlabopaTtopnasi padora Nel(. P.221. 3mepenne conmpoTUBIICHUS TPOBOJHUKOB.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOopHOU padoTe:
1. Yto Ha3pIBaeTCS DJIEKTPUUYECKUM TOKOM, CHJIOM TOKA M IIOTHOCTBIO TOKa. B
KAaKUX €IMHULIAX OHU U3MEPSIOTCA?
2. Yto Ha3bIBAETCS NEKTPOABIKYLIEH cuion? [loueMy B 3aMKHYTOM LIENU dJIEK-
TPUUECKUE CUJIBI HE MOTYT JJIUTENBHO MOANEPKUBATH ANEKTPUUECKUIN TOK?
3.ChopmynupoBats 3ak0oH OMa B HMHTerpajbHOW (opMe I TOJHOW 1M U
y4acTKa LEMu.
4. Yto Ha3bpIBaeTCs AJIEKTPUUYECKUM CONMPOTUBIEHHEM? OT 4ero 3aBUCUT COIPO-
TUBJICHUE JIEKTPUYECKUX NMPOBOJIHUKOB? B Kakux eIMHULIaX OHO U3MepseTcs?
5. ChopmynupoBats mepBoe u BTopoe npasmia Kupxroda.
6. OOBACHUTH IPUHLIUIT ACUCTBHSI MOCTA MOCTOSIHHOTO TOKA.

JlaGopaTopnas padora Nell. P.231. OnpenesieHre TOPU3OHTAILHON COCTaBIISIO-
1Ieil HaNPsSYKEHHOCTH MAarHUTHOTO MO 3eMJId
TeopeTnyeckrie BOMPOCHI s MOATOTOBKH K JJAOopaTopHOi padoTe:
1. BennunHa u HarpaBJIeHHE CUIIBI AMIIEpA.
2. IloBeneHue paMKu ¢ TOKOM B MarHUTHOM mose. UHAyKIusa U HanpsbKeHHOCTh
MarHUTHOTO MOJIsl, UX €IUHULBI U3MEPEHUSI.
3. O6mwsicaute 3akon buo—Casapa—Jlamnaca.




4, MCTOI[I/IKa HN3MCPCHUA HANIPAKCHHOCTH MArHUTHOI'O IIOJIA 3eMiu ¢ ITIOMOIIIBIO
TAHI'CHC—TaJIbBAHOMCTpPA.

JlabopaTtopunasi padora Nel?2. P.311. OmnpenencHue mokasaress MNPEIOMIICHUS
CTEKJIa C IOMOUIbI0 MUKPOCKOIA.
TeopeTudeckre BOMPOCHI TSI MOATOTOBKH K JJAOOpaTOpHOi padoTe:
1. ChopmynupyiiTe OCHOBHBIC 3aKOHBI TEOMETPUICCKOMN ONTHUKH.
2. Kak cBsizaHbl IOKa3aTelb MPEIOMIICHUSI CPEAbl U CKOPOCTh PaCIpOCTPaHEHUS
CBETA B HEWU?
3. [Touemy mpu pacCMOTPEHUU MpPeIMETa Yepe3 MIOCKYI0 CTEKISTHHYIO MIaCTHUH-
Ky OH Ka)XE€TCs pacIOIOKEHHBIM OJINXKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGPAKIIMOHHON PEIIETKH.
TeopeTruueckrie BOMPOCHI JjIsl HOJATOTOBKH K JIa0OpPaTOPHO paboTe:
1. CnoHTaHHOE ¥ MHAYLUMPOBAHHOE M3JIyYE€HHE. Y CTPOMCTBO M MPUHIUI PaOOThI
reJInii—HEOHOBOTO JIa3epa.
2. Indpakims cBeToBOM BOJHBI HA AU(PPAKIMOHHON peméTKe. Y CI0BUE MaKCH-
MyMa.
3. Kakas xapTuHa HaOJI0JAeTCs HA SKpaHE NPU OCBEUIEHUU IUPPAKIUOHHOU
peIIeTKH My4ykoM Oesoro ceera’?

Marepuainsl 1a00paTOPHBIX pabOT MPHUBEACHBI B METOJAMYECKUX YKa3aHUSX,
pa3pa60TaHHBIX IPCIoaaBaTCILIMA LIUKJIA @HBHKO'M&TGM&TI/I‘IGCKHX JUCLIUTLJIVH.
HanmeHoBaHHe METO/I.yKa3aHusl U aBTOPBI Kon—Bo 3K3.
1.06mas ¢pu3mnKa: pyKoBOJACTBO IO J1abopaTopHOMY MpakTuky- | IBC «Znaniumy
My [DnekTpoHHBIN pecypc] : yuebHOe nocoodue / [Tox pen. U.b. | http://znanium.com/bookread
Kpeirenkoro, b.A. Ctpykosa. - M.: UTHOPA-M, 2012. — 596 c. | 2.php?book=345060#

— Pexxum pocryna: HocTym ¢ nr060i TOYKHM HH-
http://znanium.com/bookread?.php?book=345060#, mo mapo- | TEpHET MOCIE PErHCTPAIMH
m0.- OBC «Znanium» ['pud IP—angpeca HXTU

2. Badwun, /[.b. ®usuka. Y.1.Kunemaruka. /lunamuka. Tepmo- | 100 3k3. B Ou01.0T1.
JUHAMHUKA. DJIEKTPOCTaTHKA. DIEKTPOAMHAMUKA: yuel. mocodue
/1.6.Badpun;KI'TY .-2-¢  u3n.,mon.-Kazaue:M3n-s0 MO u H
PT,2010.-316 c. Tpup MO

3. Badwun, J.b. ®usuka. Y.2: yue6.nmocobue / J[.b.Badwun; | 100 3k3. B 6u01.0TH.
KI'TY.-2-e wu3n.,momn.-Kazane: M3n-s0 MO u H PT; KI'TY,
2011.-460 c. I'pudp MO

4. buxrarupos, B.B. ®wusuka. JlabGopatopublii npaxTukyMm. | 40 3K3.:

Yacte 1. Mexanuka u MonekyispHas ¢usuka / B.B. bukraru- | 1 93 — 6ubi.011.
pos, E.B. SkoBneBa. — Cankt—IlerepOypr: CBoe m3aaTenscTBO, | 39 3K3. Ha Kadeape
2020. - 106 c.
5. DiekTpu4ecTBO M MarHeTusMm : npaktukyM / E. B. SIkosnesa, | http://ft.kstu.ru/ft/'Yakovleva-
A. M. A6nymmun, T. T'. MakyceBa; MunoopHayku Poccun, Ka- | Elektrichestvo i_magneyizm
3aH. Hall. MCClleA. TexHOI. yH-T. — Kasaus : M3g-so KHUTY, | _Pr.pdf

2022. - 82 c. OnekTpoHHas  OuOIMOTEKa
YHUI KHUTY

Hoctynn ¢ IP-ampecoB KHU-
TY
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Kaxxnass MHCTpYKIUSI CONEPKUT KPATKUE TEOPETUUYECKUE CBEIEHHUS, OTHOCS-
nyecs K JaHHOM paboTe, mepedyeHb HEe0OXOIUMOro OOOpY/IOBaHUS, MOPSIOK BbI-
MIOJTHEHUS Pa0OThI, KOHTPOJIBHBIE BOIIPOCHI.

Kpurtepuu oneHku 1adopaTopHbIX padoT no pusuke B 1 cemectpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-
MECTpE CTYJEHT JIOJDKEH BBIIIOJIHUTE CIEAYIOIINE BUIBI PaboT:
1 cemecTp (04Hasi, 04HO-3204HAas1, 3a04Hasi fopMma)

MunumajabHbii | MakcMMaJIbHBIA
Bunwbl pador
0as 0as

CamMocrosTeNbHasE popadoTKa TeopeTHde- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTe
O3HakOMIIEHHE C YCTaHOBKOH, MpPUOOpOM,
METOJIUKOM BBITIONHEHHS Ta00paTOpHOI pa- 3 6
00ThI
BrimostHeHrEe HEOOXO0AMMOT0 SKCTICPUMEHTA 3 6
O6paboTka pe3yabTaTOB MCCIIECIOBAHUS, 10~ 3 5
CTpoeHHe TpaduKoB
AHamuM3 pe3yJbTaTOB HCCJICIOBAHHUS U BHI- 3 5
BOJI 110 paboTe

HUTOI'O : 18 30

Takum oOpaszoM, Kaxas jgabopaTopHas padoTa OlICHHMBAECTCS MUHUMYM B 18
6anoB, MakcumyM B 30 GastoB. Ilocie BBIMOMHEHHS BCeX pabOT pacCUMUTHIBACTCS
HUTOTOBBIM OalI MO JTAaHHOMY OIICHOYHOMY CPEJICTBY, KaK cpefiHee apru(pMEeTHICCKOS
0 BCEM JIabOPaTOpPHBIM paboTaMm.

Kpurepuu ouenku 1adoparopHbix pador no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K MabopatopHoit padboTe mo aucruruimHe « Pusnka» Bo 2 ce-
MECTpPE CTYAECHT JO0JKEH BBIIIOJIHUTH CIEAYIOIINE BUABI PadoT:
2 cemecTp (0O4HAasi, 0O4HO-3204YHAs, 32049HasA (popma)

MunnmanabHbiii | MakCHMAJIbHBIA
Buawbl pador
0ast 0aJs

CamocTosiTenbHast mpopaboTKa TeopeTuye- 15 9
CKOro MaTepualia K 1abopaTopHoil pabote '
O3HaKkOMJIGHHE C YCTaHOBKOM, IpuOOpoM,
METOJMKON BBITIOJIHEHUS Ja00OpaTOpHOI pa- 1,3 2
00THI
Brinonnenrne He0OX0IUMOTO SKCIIEPUMEHTA 1,3 2
OOpaboTka pe3ynbTaToOB HCCIIEIOBaHUS, T10- 13 2
CTpoeHue rpaduKoB ’
AHanu3 pe3yJbTaTOB HUCCIEAOBAHHS W BBI- 13 9
BOJI 110 paboTe ’

UTOIO : 8 12




Takum oOpazom, kaxnaas jgabopartopHas paboTa OLEHMBAETCS MUHUMYM B 8
0anoB, makcuMyM B 12 GamnoB. [locne BbIMONHEHUSI BCeX pabOT pacCUUTHIBACTCS
UTOTOBBIN 0alT MO JaHHOMY OLIEHOYHOMY CPEJCTBY, KaK cpeqHee apupmeTuyeckoe
0 BCEM JIaDOPaTOPHBIM padboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xyumuyeckas TEXHOJOTU
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: TexHonOrusl NepepabOTKU MOJIUMEPOB; XHUMHUYECKask TEXHO-
JIOTUs OPraHUYECKUX BEIIECTB; XUMHUYECKas TEXHOJIOTUs TPUPOAHBIX SHEPTOHOCH-
TeJIeH U YIIIEPOAHBIX MATEPHUAIIOB

VY4eOHbIM IJIaHOM IO HanpasiieHuto nmoarotopku 18.03.01 Xumuueckas Tex-
HOJIOTHS i1l OOYyYArOIIMXCS MPETYCMOTPEHO MPOBEACHUE NMPAKTHYECKUX 3aHSI-
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 CBSI3EH.

3ananme 1

1. /IBa OqMHAKOBBIX 3apsSKEHHBIX IIapUKa Maccol m = 5 T, MOJIBEIICHHBIX B
OJIHOU TOYKE Ha HUTSX JUIMHBI 1= 12 cM , pa3oLUIUCh TaK, YTO YTrOJd MEXKIY HUTSIMHU
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) coenune-
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, coepxaniuii Bogy oobemom V= 0,5 1 mipu temmneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Uepe3 Bpemss t = 20 muH crnupainb
BBIKTIOUMIIM. Kakoe kosimdecTBO Boibl BeikUMeno, eciu KITJI cnupanu n= 80%.

3amanue 2

1. Tlo nByM mapayijienbHbIM OCCKOHEYHO JIJTMHHBIM MPSMBIM MPOBOIHUKAM
TekyT Toku [ 1= 20 A u I, = 30 A B ogHOM HampaBiieHuU. PaccTossHre MeXIy Mpo-
BogHukamu d=10 cM. BBMHMCINTE MAarHUTHYIO MHAYKIIMIO B TOYKE, YAAJIEHHON OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. ITy4ok 3J€KTPOHOB BJIETA€T B MPOCTPAHCTBO, TJ€ BO30OYKIEHBI OJHOPOI-
HOE 3JIEKTpUUYECKOE 1ojie HanpsbkeHHOCThio E = 1,5xB/M u nepnenaukynsapHoe eMy
MarHuTHoe mnoJjie ¢ uHaykiued B= 1,5MT. CKopoCTh 3JEKTPOHOB MOCTOSIHHA H
HampaBJi€HA NEPICHAUKYISIPHO BekTopaM E u B. HaliTu CkOpOCTh ABUKEHUS DIICK-



TpoHOB. Kak OyayT ABUraThcsi 3J€KTPOHBI, €CJIN BBIKJIIOUUTh JIEKTPUUECKOE 1oJie?
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 =
5508M. OnpenenuTs: 1) uucao MakCUMyMOB, HaOJIOJJaEMbIX B CIIEKTpE AUPPAKIHU-
OHHOM PEIIEeTKH; 2) yroJ, COOTBETCTBYIOIIHH MOCIEAHEMY MaKCUMYyMY.

2. Cobuparomas nuH3a ¢ GOKYCHBIM paccrosiuueM f = 25cm mpoenupyer
M300paKEeHUE TpeIMeTa 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 OKOIIKa Me4Yd H3Iydaercs MoTok sHeprun e =
4 Jx/MuH. Onpenenuts Temneparypy T Ieun, eciy IIomais 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., fkosneBa E.B. 3aganus no ¢pusuke ajis caMOCTOSTEILHON pa-
0otbl ctynentoB. Yacts 2./ Hmwkaexkamck: HXTU (punman) ®I'bOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoensl u nomepa 3adau
Dnexkmpocmamauxa, dnekmpomaznemusm TI'eomempuueckasn u 601n06as
dnexmpoounamuka onmuka

(acmo 1) (acmo 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 TMOJIy4uTh OT 3 10 6 OamoB. [IpakTudeckoe 3aHATHE MO OYHON M OYHO-
3a04HON (hopMe 00yUeHHUsI OIICHUBACTCS MUHUMYM B 3 - 4 Gasuta (eciii He CIpaBUII-
cs ¢ 3aJlaHreM 0e3 TIOMOIITH TIPEToIaBaTelis), MAKCUMYM B S5 - 6 6ayutoB (eciu crpa-
BUJICS C 3a/IaHUEM CaMOCTOSITENIHHO).

1o 3a0uHOM (hopme 0OyUEHHUs 3a PELICHUE KAKIOT0 CTYAEHT MOKET MOIYYUTh
ot 9 o 15 0annos. I[IpakTueckoe 3aHATHE IO 3a04HOU (popMe OOyUEeHHsI OLICHUBA-
eTcst MUHIMYM B 9-10 Oarma (ecinu He crpaBWIICsS ¢ 3aJlaHueM O3 TTOMOIIH TMPETIo-
naBatensi), MakcuMyM B 14 - 15 GamioB (ecnu cnpaBuiCcs € 3aJaHUEM CaMOCTOS-
TEJILHO).

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




MuHuCTepcTBO HayKU U BhIciiero oopasosanus Poccuiickoit denepannu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHABHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpasnenune noaroroBku: 18.03.01 XuMmuyeckas TEXHOJIOTUS
(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: TexHonorusi nepepabOTKU MOJIUMEPOB; XHUMHUYECKash TEXHO-
JIOTHSI OPraHUYECKUX BEIIECTB; XUMHUYECKasi TEXHOJIOTHS MPUPOAHBIX IHEPTOHOCH-
TeJIeH U YIIIEPOAHBIX MATEPHAIIOB

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

Pasznea 7. ['eomeTpuueckas M BOJHOBAS OITHKA

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
MJIACTUHKAMU, Ha KOTOPbIE HOPMAJIBHO MaJIaeT MOHOXPOMATHUYECKUM CBET C ITTUHOM
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-
HbI BOJIH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOXKHO JIU ¢ IIOMOIIBIO AUPPAKIMOHHON
pEIIETKH HAOJI0aTh Pa3[eIbHO OTH JIMHUM B CIEKTPE IEPBOTO MOPsSAKA MpPU
HAOJIFO/ICHUU CIIEKTPa HETMOCPEJCTBCHHO TIJIa30M Yepe3 PEHICTKY, €CIM PelieTKa
umeet 200 mrpuxoB Ha 1 Mm? Pa3pemiatonyro ciocoOHOCTb riia3a MIPUMHUTE PaBHOM
2",

Bapuanr 2, 12, 22

3aoanue 1.B mapoBoM akBapuyMe HaXOJIUTCA MaJIeHbKas pbiOka. Bo ckoib-
KO pa3 YBEJIMYEHHOH BUAMT 3Ty PBIOKY HaOJIOAATENh, €CIU PbIOKAa HaXOAUTCA y
JabHEeN CTEHKHM akBapuyMa M HaOJIofeHHe BeAeTcsd mo auamerpy mapa? CTeHKH
aKBapuyMa CUMTAaTh TOHKUMH, [T0OKa3aTesb MPeJOMIICHHUS BOJbI paBeH N.



3aoanue 2.Ilpenmet B BUIE OTpe3Ka JIMHOW | pacronokeH BHOJb onTHye-
CKOM Oocu coOmparomiei JMH3bI ¢ (HOKYCHBIM paccTossHHMeM F, maromieit neicTBu-
TeIbHOE M300pakeHne Bcex ero touek. CepeamHa OTpe3Ka paclojio’keHa Ha pac-
crossauy d ot uH3bI. HaliTi mpo1oyibHOE yBEIMUEeHUE TIpeIMeTa.

3aoanue 3.10. IIpn nageHU €CTECTBEHHOI'O CBETA Ha HEKOTOPBIM MOJIAPH-
3atop npoxoduT #1 = 30 % CBETOBOro MOTOKA, a YEpe3 JABa TaKUX MOJSIPU3ATOPA —
n2 = 13,5 %. Haiitu yron ¢ Mexay IJIOCKOCTSIMH HPOIYCKaHUS 3TUX MOJSPU3ATO-
pOB.

Bapwuant 3, 13, 23

3aoanue 1.Jyd Genoro cBera najgaeT Ha OOKOBYIO I'paHb MPU3MBI MO]] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu nmpenoMiIeHus] CTeKIa
IPU3MBI JUIsl KPACHBIX U (DUOJIETOBBIX JIy4e€ll COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yron Mexay KpalHUMU JIydaMU CHEKTpPa MPHU BBIXOJAE U3 MPHU3-
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 KoJyiel] HpI0TOHA B OTpa)KCHHOM CBETE pPaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa MU HOMED KOJIbLA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHUI CBET MAaJAa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX IMOJISIPU3aTOPOB, MEXAY KOTOPBIMH HaXOIMUTCS KBapleBas ILIa-
CTUHKA, BBIPE3aHHAsl MEPIECHIUKYISPHO K ONTHYECKOW ocu. HaliTh MUHMMaJIbHYIO
TOJILIMHY IJIACTUHKH, IPU KOTOPOM 3Ta cuctema Oyzaer npomyckats 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 YBEIMYCHHOE M300paKCHHSI MPeMeTa, HaXOAIIeTocs Ha
pacctostHuM L ot 3xpana. Haiinure oTHOIIEHHE pa3MepoB N300paKEHUH.

3aoanue 2.1lpenomastomuii yron crekiassHHou (n = 1,5) mpusmsl y = 60°.
[Tox kKakuMU yTriIaMu BO3MOJKHO MPOXOKICHHE MPEIIOMJICHHOTO Jy4a CKBO3b BTO-
pyro OOKOBYIO TpaHb, €CIIM Ha MEPBYIO TPaHb JIYYH MATAl0T MO MPOU3BOJLHBIMHU
yrilamMu?

3aoanue 3. Mexay TOYEUHBIM MCTOYHUKOM CBETa M 3KPAHOM IMOMECTHUIIH
nuadparMy C y3KUM OTBEPCTHEM, Paauyc KOTOPOTO I'MOXKHO MEHSTh. PaccrosiHus
oT nuadparMbl 10 UCTOYHHUKA U SKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JIUTH JJIMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIIEHHOCTH B IEHTPE 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 yriom 30° Ha mIoCKomapayieIbHYIO
CTEKJISIHHYIO TIJIACTUHKY M BBIXOJIUT M3 HEE MapajijiebHO NMEePBOHAYATIBLHOMY JIYUy.
[Tokasarens mpemomiienus crekna 1,5. KakoBa Tommunaa d MaacTHMHKH, €CIM pac-
CTOSTHUE MEXK]y JIydyaMH paBHO 1,94 cm?



3aoanue 2. Bo CKOJBKO pa3 YBEIUYUTCS PACCTOSIHUE MEXKITY COCEAHUMU UH-
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 cleKTpe MepBOro Mopsiaka
HaOmopaeTcs moj yriaom 19°8'?

Bapmanr 6, 16, 26

3aoanue 1. Ilokazatens npenomiieHus ctekia paBeH 1,52. Haiitu npenens-
HBIE YTJIbI TIOJIHOTO BHYTPEHHETO OTpaXKeHUs JJIs MOBEPXHOCTEH paszzena: 1) crek-
JI0-BO311yX; 2) BOAA-BO3AYX; 3) CTEKIIO-BOJIA.

3aoanue 2.Ha MpuibHy10 MIeHKY (N = 1,33) magaet Genblil CBET MO yTIIOM
45°. Tlpu xakoil HaMMEHbIIIEH TOJIIMHE IUIEHKH OTPa’KEHHbIE JIydd OynyT OKpale-
HBI B KeNThIM 1BeT (A = 600HM)?

3aoanue 3. Yemy paBeH yrojl MEXAy IIaBHBIMU IJIOCKOCTSMHM MOJISPU3aTO-
pa M aHaIu3aTopa, €CIM UMHTEHCHUBHOCTh €CTECTBEHHOI'O CBETA, MPOUIEAIIETO YEPe3
NOJISIPU3aTOpP M aHAJIM3aTop, YMEHbIIAETCs B uyeTbipe pasza? Ilorjomenuem cBeta
peHeopeyb.

Bapwmanr 7, 17, 27

3adanue 1. Bonona3 HaxoauTcs Ha JHE Bojgoema Ha riyoOune 15 m. Ha ka-
KOM pacCTOSIHUM OT BOJ0JIa3a PACIOJIOKEHbI T€ YYaCTKU JHA, KOTOPbIE OH BUIUT
Haubosee ApKUMHU OJ1arofaps OTPaXEHHUIO OT TOBEPXHOCTH BOJIbI?

3adanue 2.0npenenute pacCTOSHUE MEXKIY KOT€pEHTHBIMU UCTOUHUKAMU B
onbiTe FOHra, eciu Ha sKkpaHe Ha npotTskeHuH 10,8 MM JeXUT mecTh uHTEpdhepeH-
IIMOHHBIX MoJIoCc. PaccTosiHMe OT MCTOYHUKOB 10 9KpaHa 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 ObLI MOJIHOCTHIO MOJISIPU30BAH?

Bapmanr 8, 18, 28

3aoanue 1. lunuHapuueckuil My4yoK JIy4el, nmapajuiesbHbIX ITaBHOW ONTH-
4eCKON OCH pacceuBaroliell JIMH3bI, uMeeT nuametp d; = 5 cm. Ipoitas nuu3y, my-
YOK JJacT Ha SKpaHe MATHO quameTpoM Oz = 7cM. kakuM Oyaer auametp O narua, ec-
JIX paCCCUBAKOIIYIO JIMH3Y 3aMCHUTDH CO6Hp3.IOIJ.I€I>i C TEM XK€ CI)OKYCHLIM paCCTOHHI/IeM?

3aoanue 2. HaiiTm mokasatenb MNPETOMJICHUS KUIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXKY CTEKJISSHHOM IUIACTUHKOMW M JICKAIEW HA HEU IIIOCKOBBIITYK-
JIOM JIMH30M, €Clv MPU HAOIIOAEHUH B OTpakeHHOM cBeTe A = 0,60 MM paauyc 10-
ro TeMHOro Kojblla HproToHa okazasicst paBHbIM 2,1 MM. Pagnyc KpuBH3HBI JIMH3bI
0,1Mm.

3aoanue 3. Ha mudpakumonnyio pemierky, umeronryto 500 mTpuxoB Ha
IMM, HOpMaNTBHO TIagaeT Oenblid cBeT. HemocpencTBeHHO 3a perieTKoi momerieHa
JnH3a ¢ (POKYCHBIM PACCTOSTHUEM 2 M, IPOCHUPYIOIIas CIEKTPhl HA dKpaH. /[narma-
30H JJIMH BOJIH BUJIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 11 nepexpbl-
BaThCSl CIIEKTPHI IIEPBOr0 U BTOPOro nopsiika? Bo CKoJIbKO pa3 CIEKTp BTOPOTO MO-



psAIKa Ha HKpaHe AJIMHHEE CIeKTpa nepsoro nopsjaka? KakoBa pazHOCTh yIJIOB OT-
KJIOHEHHSI KOHIIA [IEPBOr0 ¥ HavYaJia BTOPOro nopsiaka?

Bapuant 9, 19, 29

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

3aoanue 2. OnpeaenuTb yroia MOoJHOW MONSpU3aluy IPU OTPAKEHUH CBETa
OT CTEKJIa, TOKa3aTelb IPEJIOMIICHHS KOTOpOro paseH 1,57.

3aoanue 3. Ha menps mupunoi 2-10° cM magaeT HOpMaIbHO TapaslIeIbHbIA
IIy4OK MOHOXPOMATHYECKOIO CBETA C MIMHOM BOJHBI 5°107° cm. Haiitu mmpuny
M300paKeHUs 11IeJIM Ha SKpaHe, yAAJIEHHOM OT 1iesu Ha paccrosiuue 1 m. [upunoit
M300paXKEHUSI CUUTATh PACCTOSIHUE MEXIY MEPBBIMU ITUPPAKIHMOHHBIMU MUHUMY-
MaMH, PacoOJI0KEHHBIMU IO 00€ CTOPOHBI OT IIIaBHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapuanr 10, 20, 30

3aoanue 1. HaiiTu mokasatenb NPETOMIICHUS KUJIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH HAa HEH TIOCKOBBIITYK-
JIOM JIMH30M, €CJIU IpU HAOI0/IEHNU B OTpaskeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro kojelila HetoToHa okaszancs paBHbIM 1,8 MM. Paguyc KpUBU3HBI JTUH3bI
0,14 m.

3aoanue 2.I'naBHbIE TIOCKOCTU ABYX Npu3M Hukons oOpa3yroT Mexay co-
6ot yron B 30°. Kak u3MeHUTCS MHTEHCUBHOCTH IIPOIIEIIETO CBETA, €CIIU IJIaBHbIC
MJIOCKOCTU JABYX HHUKOJIEW MOCTaBUTh MOJ yrjioMm 45°. Uemy paBeH yrona Mexay
IJIABHBIMU [IOCKOCTSIMU JABYX HUKOJIEH, €CIIU MTOCJE TPOXOKACHUS YepEe3 HUX CBETA
€ro MIHTEHCUBHOCTh YMEHBIIMIIACH B 4 pa3a?

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

Kpurepuu oueHkn KOHTPOIbHOMI padoThl Ne 1 mo ¢pusuke

[Ipn oueHke KOHTPOJBbHOW pabOThl MO T€OMETPUYECKOW U BOJHOBOW ONTHUKE
CllelyeT PYKOBOACTBOBATHCA CIEAYIOIIMMH KPUTEPUSMHU OLIEHKHU 3HAHWUN MO (PU3M-
K€, YUYUTBIBAsI TOMYIICHHbBIE CTYJACHTaMU OIIUOKU 1 HEJJOUETHI.

MakcuManbHOE KOJUYECTBO 0alJIOB 32 KOHTPOJIbHYIO paboTy Ne 1 cocraBisier
4,0 Gana.

MuHMManbHOE KOJUYECTBO OaJIOB 32 KOHTPOJIbHYIO paboTy Ne 1 cocraBiaser
2,0 Gamra.

st Toro uyToObI KOHTpOJIbHAsE paboTa cuuTaniach CHAHHOW, HEO0OXOIUMO
Hanucath ee Ha 2,0 6amoB u Bbiie. [Ipu NOBTOPHOM MEpENHUCHIBAHUM KOHTPOIb-
HOU B UTOTOBBIM PEUTUHT UJIET CPEIHUN Oa IO BCEM MOMBITKAM.




I'pyovimu sBRSIOTCS OIMOKU, CBUAETENBCTBYIOIINE, YTO CTYJEHT: HE YCBOMWII
OCHOBHBIE (DPHM3MUECKHE TEOPUH U 3aKOHBI [0 T€OMETPUYECKON M BOJTHOBOM OITHKE
WIM HE YMEeT MPHUMEHSTh MX MPH PELICHUH 3a7a4 pa3IU4HbIX THUIIOB; HE 3HAET
dbopMyn WK HE yMEET MPUMEHSITh UX K PEIICHUAM 33]a4; HE 3HaeT eIUHUll PU3u-
YECKUX BEJMUMH WM HE YMEET IMOJIb30BaThCsl UMU; K TPyObIM OIIMOKaM OTHOCSITCS
TaKk)Ke HEMPaBWIBHO C(HOpPMYIHpPOBAaHHBIE BOMPOCHI 3a/la4ll WM HEBEPHBIE OOBsC-
HEHHUS XO/a €€ PEIICHUs, He3HaHHE MPUEMOB PEIICHUs 3a/lady, a TakKe OIIUOKH,
CBUJIETEILCTBYIOIINE O HEMPABUILHOM MOHMMAaHUM YCJIOBUS 3aJla4yd WM UCTOJKO-
BaHMS penieHus. Kaosicoas epybas owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owubdkamu SIBISIOTCS HETOYHOCTh YepPTEXka; 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 neoouemam oTHOCATCA: HEpaIlMOHAJIbHBIC 3aIIUCHU MPU BBIUMCIICHUSX, HEpa-
[IUOHATIFHBIC TTPHEMbI BRIUMCIICHUI, TPE0Opa30BaHUi U PEIICHHI 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HEOpEKHOE BBINOJIHEHUE 3amuceil, ueprexe. Kaowcoviti nedouem oyenu-
saemcs muryc 0,3 o6anna.

WuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6ania
CTaBUTCSI, €CJIM CTYJIEHT BBINOJHUI pabOTy MOJHOCTHIO 0€3 OMMOOK U HEJOUYETOB
WIH TIPU BBITIOJTHEHUH pabOThl MOJHOCTHIO 0€3 OUIMOOK U HEJOUETOB, HO P HAJIU-
4YuU He O0Jiee OIHOM HE aKKypaTHOM 3alHCH.

NurepBan 6amnos peritunra 2,8 < R < 3,4 craBuTcs 3a paboTy, BHIIOJHEHHYIO
MOJIHOCTHIO, HO MPU HAJIWYUM B HEW He Oosiee 0AHON HErpyOol OIMOKU U OJHOTO
HeJ04YeTa WM He Oosiee JBYX-TPeX HEI0UYETOB, €CIM HMHTEpBasl OAIOB peMTHHIa
CTYZEHTA.

WurtepBan Oamnos peiitunra 2,0 < R < 2,8 craButca B TOM ciiydae, €Ciu CTy-
JIEHT TIPaBUJILHO BBIMIOJIHWI HE MeHee 2/3 Bceil paboThl WM JOMYyCTUI: He Oosee
OJIHOU TpyOOi OIMOKK U JIBYX HEIOYETOB, WM HE OoJjiee OHOM IpyOoit U ogHOM
Herpyooi ommOKH, Uiau He Oosiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpy-
Oyr0 omKOKYy U TPU HEJIOYETA.

bann peittunra crynenTta coctaBisier R<2,korna uncio ommOOK W HEAOYETOB
IPEBOCXOJUT HOPMY WJIM €CJIM MPaBUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel padoThl.
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Pa3nea 9. Pusnka sgapa v dJIeMeHTapHBIX YaCTHI]

3aoanue 1. B Tabnuile NpuBENEHbI SAEPHBIE PEAKLHUH, COOTBETCTBYIOIIHNE

BapUaHTy 3aaaHusl. OnpeaennTe HeI0CTAIIEE B 3alUCH AIpO WM YaCTUIY U pac-
CUMTANUTE SHEPIUIO PEAKIIUU.

Tadoauua 6.1 (x 3amauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peakius
3aga4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-72+B 6.1.15 N + "Li— ?2+°H
6.1.3 180 + ®Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N + "Li »BF +2 6.1.17 UB + "Li— 2+ 2n
6.1.5 UB + "Li— ?2+°H 6.1.18 150 + bLi— 2+ *He
6.1.6 °Li+?—%Be + H 6.1.19 N +°Li >0 +?2 +n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 70 + 'TH— 7+ *He 6.1.21 12C +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+ 5Li— 2H+ 170
6.1.11 °Li+ ? —°Be + *He 6.1.24 ? + OLi— H+ N
6.1.12 1B +“He— 2+ H 6.1.25 UN+°HS5H+2+n
6.1.13 10+ 2 >N + *He

3aoanue 2. Kakue n30Tomnsl 00pa3yloTcs B MEMOYKE PAIMOAKTUBHBIX pacria-
JIOB sifiep, IPUBEACHHBIX B TA0JINIIE, COOTBETCTBYIOIINX BAPUAHTY 3aaHUSI.



Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH paciajia
3a
Jaun
6.2.1 232Th a—->pB-o>p—oa
6.2.2 220Rn a—a—p—P
6.2.3 2N a—>pf—oa—a
6.2.4 238y o—->p—op—a
6.2.5 22Ra o—a—p—a
6.2.6 Y a—>pf—a—f
6.2.7 22IN\C o—a—p—a
6.2.8 215pg a—>pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 2BAC B—>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—p—a
6.2.15 2107 BoPB—oa—P
6.2.16 233pa B—a— o— P
6.2.17 216pg o—>p—p—a
6.2.18 °2Ra Bo>PB—oa—a
6.2.19 219Rn o—>a—p—a
6.2.20 214pg a—pf—a—f
6.2.21 223Fr o—->p—o—a
6.2.22 29t a—>pB—opB—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 y3KOT'O ITy4YKa Y-U3JIy4YeHHUS 10 JOMYCTHMOTO YPOBHS HWHTCH-
CHBHOCTH paguoakTuBHOro minydenus | = 1 mx/lx-cl-m? HHTEHCHMBHOCTH He-
oclTa0JIeHHOTO Tiyuka lg, SHEepTHs y-KBaHTOB W BEIICCTBO 3AIUTHI MPUBEICHHI B
Ta0NHIIe, COOTBETCTBYIOIIUE BAPUAHTY 3a/IaHHS.

Tadoamua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep NHTeHncus- OHeprus y- BemectBo
3aJa4u Hoctb lo, MxJDx ctM KBaHTOB, M>B 3aIAThI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 O0eToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 OeToH
6.3.7 3000 1,0 9YT'yH
6.3.8 100 6,0 CBUHEII
6.3.9 50 3,0 BOJIA




6.3.10 70 8,8 YyTYH
6.3.11 100 0,5 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 IYTYH
6.3.25 20 0,5 0eToH

Kpurepuu oueHkr KOHTPOIbHOM padoThl Ne 2 o ¢pusuke

[Tpu oneHKe KOHTPOJILHON paboThl MO (HU3MKE sApa 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 cocTaBisier
4,0 6ainna.

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

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CHAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6amoB u Bbiie. [Ipu NOBTOPHOM MEpEeNHUCHIBAHUKM KOHTPOIIb-
HOU B UTOTOBBIM PEUTUHT UJIET CPEIHUNA Oal O BCEM MOMBITKAM.

TI'pyovimu SBASIOTCS OMIMOKH, CBUACTEIBCTBYIONINE, YTO CTYIACHT: HE YCBOWII
OCHOBHBIC ()M3MYECKUE TCOPUHU M 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOW ONTHKE
WM HE yMEET NMPUMEHATh MX MPU PEIICHUHU 3a/]ad Pa3IMyHBbIX TUIIOB; HE 3HAET
dbopMysT UM HE YMEET MPUMEHATh UX K PEHICHUSM 3aJ]a4; He 3HAeT eNUHUIl Pu3u-
YECKUX BEJIMYWH WA HE YMEET MOJIb30BaThCSI MU, K TPYOBIM OIUOKAM OTHOCSTCS
TaK)Xe HENMpaBUWIHHO CHOPMYIUPOBAHHBIC BOMPOCHI 3a/lauyd WM HEBEPHBIE OOBsIC-
HEHUs XO0Jla e PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a7a4, a TakKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPAaBUILHOM MOHMUMAHUH YCJIOBUS 3aJ1a4d WM UCTOJIKO-
BaHUs penieHust. Kaoswcoas epyoas owubka oyenusaemces munyc 1,0 6aiun.

Hezpyovimu omubKamu sIBISIFOTCS. HETOYHOCTH YepTexka; MPOIYCK MIIM HETOU-
HOC HANHWCAaHWEC HAWMMCHOBAHMS CIWHUIl (PU3UYCCKUX BEIMYWH; BBIOOP HEpaIHO-
HaJILHOTO XoJ1a pemenus. Kaocoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCH TPU BBIYMCICHUSAX, HEpa-
ITMOHAIBHBIC TTPUEMBI BBIYMCIICHUH, Pe0Opa30BaHUi M pEIISHUH 3a/1a4; OTICIbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTAEIbHBIC OMMOKN BHIYMCIUTEIBHOTO Xa-
pakTepa; HeOpeKHOE BBIMOJTHEHUE 3amucel, ueprexeit. Kaowcowili Heoouem oyenu-
saemcs munyc 0,3 b6anna.



WuTepBan 6amioB pedTuHra 3a KOHTpOJbHYI0 padoty 3,4 < R < 4,0 6anna
CTaBUTCSA, €CIM CTYACHT BBIMOJHUI padOTy MOJHOCTHIO 0€3 OIMMOOK M HEIOYETOB
WJIU TIPY BBIMIOJIHEHUH PaOOTHI MOJHOCTHIO 0€3 OMOOK M HEJ0UETOB, HO TIPU HaJIU-
YUy He 0oJiee OJTHOM HE aKKypaTHOI 3amucH.

WutepBan 6amnoB peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIOTHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYUH B HEHM He Oojee 0HOM HerpyOoil OmuOKu U o1
HOTO HeJoueTa Wid He 0oliee NBYX-TpPeX HEI0YETOB, €CIIM MHTEpBaa OaJIoB peu-
TUHTA CTYJICHTA.

HNutepBan 6aminoB peitunra 2,0 < R < 2,8 craBuTcs B TOM ciiydae, €Clid CTY-
JICHT MPaBWJILHO BBIMOJIHWI HE MeHee 2/3 Bcel paOOThl WM ONMYCTWI: He Ooliee
OJIHOU TpyOoi OMMOKHK W JIBYX HEIOYETOB, MM He Oojee OAHOW IpyOoil U OHOM
HerpyOo# ommoOKku, uin He 0ojiee ABYX-TpeX HEerpyObIX OMIMOOK, WX OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETA.

bamn peiituaTa cTyIeHTa coctaBisieT R<2, xorma 4mciio ommOoK ¥ HEJ0YETOB
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 Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpagnenune noaroroBku: 18.03.01 Xyumuyeckas TEXHOJIOTHS
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: TexHonorusi nepepabOTKU MOJIUMEPOB; XHUMHUYECKash TEXHO-
JIOTHSI OPraHUYECKUX BEIIECTB; XUMHUYECKash TEXHOJIOTHS MPUPOAHBIX SIHEPTOHOCHU-
TeJIeH U YIIIEPOAHBIX MATEPHAIIOB

KoMmuiekT 3aganuii 1/1s51 BHINOJIHEHUSI KOHTPOJIbHOI padoThl 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: TPY30BHK CO CKOPOCTBIO Vi U JIETKOBOM aBTOMO-
OUJIb CO CKOPOCTHIO V2. C MaTpyabHOrO BEPTOJIETA 3aMETUIIN, YTO B HEKOTOPBIA MO-
MEHT BPEMEHU I'PY30BUK HaXOAMJICS HA paccTOSHUM L1, a 1erkoBoil aBTOMOOWIIb Ha
paccrosinuu L, ot nepekpectka. TpeOyeTcss OTBETUThH Ha BOIIPOCHI:
a) BO3MOXHO 11 CTOJIKHOBEHHE MaIIUH?
0) KakoBo MHUHMMAaIBbHOE PACCTOSHHUE, HA KOTOPOE COMMKAIOTCS MAIMHBI, U KOT/Ia
9TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTh aBTOMOOWJICH B CUCTEME OTCUETa, JBIXKYIIEHUCS BMECTE C BEp-
TOJIETOM, €CJI BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... ABTOMOOMIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep o.° V1, KM/4 V2, 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 Py30BOMY
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 IrpPy30BOMY
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 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 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 JIETKOBOMY

3aoaua 2. OMHOPOHBIN IIap MAacChl M CKaThIBACTCS 0€3 CKOJIBKEHHUS MO0 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
3a71a4u

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 IBWXKCHUS TPY3UKa, MPUKPEIJICHHOTO K TPY)XHHE, B OTCYTCTBUU
3aTyXaHUsl UMEET BU]T

X (t) = Xo Sin (wt + o),
['me Xo - ammumatyaa koyebanus, W — IMUKINYecKast 9acToTa, (o — HavaiabHas ¢asa.
OnpenenuTh HAYATLHYIO KOOPAWHATY, HaYaJIbHBIC U MAKCUMAIbHBIC 3HAUCHUS CKO-
pPOCTH M YCKOpEeHUs rpy3uka. [locTpouTh rpadmku 3aBUCIMOCTH KOOPIUHATHI, CKO-
POCTH U YCKOPEHHS OT BPEMEHH.

Tabmuna 1.3 (k 3amagam 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 /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 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 /3
1.3.30 0,055 7,85 T

Pasxena 2. MosiekyisapHas Gu3rMka 1 TEpMOIUHAMUKA




3aoaua 4. B cocyne o6beMoM V HaxoauTcsl L MOJIb ra3a Mpu HOPMaJbHOM JaBJe-

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 yTJIepoJia 120 300 5
2.1.8 BOJISTHOM T1ap 180 100 45
2.1.9 METaH 210 200 4
2.1.10 STaH 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 OKHCBH YTIIepoja 120 100 1,8
2.1.21 JIBYOKHUCH yTJiepoJia 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 renui 250 350 3,1

3aoaua 5. B cocyae noa NMOpUIHEM HaxoIuTcs ra3 mMaccoil m. Kakoe koaudecTBo
TEIJIOTHl HAJI0 3aTPaTHTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckonbko mpu 3TOM Moj-
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 eI 2 20 15 20 120
224 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.] nmoka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3JIaX PELIETKH C TUYEHKOU
B opMe kBagpara co ctopoHoir a = (0,1 M. B HEKOTOpBIX y3/1ax penieTky pacnoio-
KEHBI TouedHbIe 3apsaabl Qi, .... Qg, BEMIMUMHBI KOTOPHIX ¢ pazmepHocThio HKI (1
K =10 Ki) ykazansl B Tabmuie 1. B ocTambHBIX y31max 3apsabl OTCYTCTBYIOT.
Onpenenure HANPSXKEHHOCTh M MOTEHIMA 3JIEKTPUUECKOTO TMOJISl B TOUKE, YKa3aH-
HOUM B mocienHeM ctosbie tadmuipl. Caenaite CXeMaTUYECKUM PUCYHOK JIMHHMA
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 . 3apsim cdepsl paBeH Q, mudiaeKkTpudecKas
MPOHUIIAEMOCTh MaTepuana ciios €. HapucoBarh rpaduk 3aBUCMMOCTH 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 Rz, 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 oueHKH KOHTPOJIbHOM padoThl Ne 1 1151 3204HOH (POPMBI
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 bania 3a IMeCTyro 3ajavy,

2 Oajia 3a ceIbMYIO 3aJ1auy,

1 Gann 3a mpaBUsIbHOE 0(hOPMIIEHUE KOHTPOIBHOM pabOThI

MuHuManbHOE KOJUYECTBO OAJIIIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 9.

[Ipu olieHKE KOHTPOJBHON padOThI LENECOO0Pa3HO PYKOBOACTBOBATHCS Clie-
OYIOIMIMMHU KPUTEPUSMU OLICHKM 3HAHUM MO (PU3MKE, YUUTHIBAsA JOMYIICHHbIE CTY-
JIEHTaMU OIIUOKH U HEJIOYETHI.

I'pyovimu sBASIOTCS OIINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE ()M3MUYECKHE TEOPUH U 3aKOHBI UM HE YMEET MPUMEHSTh UX MPH pelie-
HUM 33/1a4 Pa3IMYHbIX TUIIOB; HE 3HaeT (opMyll, TpaUKOB, CXEM WIH HE yMEeT
OPUMEHATh UX K PELICHUSAM 33/1a4; HE 3HAET eMHULl (U3NYECKUX BEJTUYMH WIN HeE
YMEET MOJIb30BATbCAd MMH; K TpyObIM OIIMOKAM OTHOCSATCSI TAaK)XE HEMpPaBHIIbHO
c(opMyJIMPOBAHHBIE BONPOCHI 33J]aul WJIM HEBEpHbIE OOBSCHEHUS XOJa €€ 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 HEpaIMOHAILHOTO XoJa pemenus. Kaxaas Herpy0Oasi ommOka OleHUBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCATCA: HEPALMOHAJIBHBIE 3AIIMCHU IIPU BBIYMCIEHUAX, HEpa-
[IUOHAJIbHBIE IPUEMBI BBIUMCIICHUN, TPeoOpa30BaHUil U peUIeHUH 3a/1a4; OTJE/IbHbIC
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKH BBIYUCIUTEIHLHOTO Xa-



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3aluce, yepTexeil, cxeM, rpagukoB. Kaxmapiii
HeJloueT oneHuBaercs murnyc 0,25 bania

HNuTtepBan 0anioB peTUHTA CTY/ICHTa 32 KOHTPOJbHYI0O PA0OTY COCTABIISICT:

13,0 <R £ 15,0 6ana, eciau CTYJAEHT BBITIOJHUI PabOTy MOTHOCTHIO O€3 OITH-
OOK ¥ HEJJOYETOB WJIH TIPU BBITOJTHECHUH PaOOTHI MMOTHOCTHIO O3 OMMOOK 1 HeI04e-
TOB, HO IIPU HAJTMYUU HE 00Jiee OJHON HE aKKypaTHOM 3aIKCH.

11,0 < R < 13,0 6anua craBuTcs 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO
IIpY HAJIMYUU B HEl He OoJiee 0JIHOM HErpyOoil OMOKK U OJJHOTO HEJ0UeTa UM 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
0oJiee IBYX-TpeX HErpyObIX OIMMOOK, UM OJHY HETpyOyIo OMMUOKY M TPpHU HEJ0UeTa.

R<9 6a/10B cTaBUTCS, KOT/Ia YUCIIO OMIMOOK W HETOYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABJICHA OIIEHKA «3», WM €CIU TPABUIHHO BbI-
MOJIHEHO MeHee 2/3 Bceld paboThI.




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

@axynromem TEeXHOJIOTUYECKUN

Kageopa Hykn buzuko—MaTeMaTHueCKUX TUCIUTIINH

Hanpapnenue noarorosku: 18.03.01 Xumudeckast TEXHOJOTHS
(k00 u Haumenogawnue)

[Tpodunb/mporpamma: TexHonOrUsl IepepabOTKU MOJIUMEPOB; XHUMHUYECKash TEXHO-
JIOTHSI OPraHUYECKUX BEIIECTB; XUMHUYECKasi TEXHOJIOTUS MPUPOAHBIX SHEPTOHOCHU-
TeJiel U YIIIEPOAHBIX MAaTEPUAIIOB

KommiekT 3agaHuii 1isl BINOJHEHUS KOHTPOJILHOU padoThl Ne 2
NJIA 32049HO# opMBI 00yUeHHHA
1o TUCLUUIUIMHE (PHU3uKa

Pasznaea 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-
CKOTO MOJIS BHYTPU KOHJIEHcaTopa E.

Tadoamua 5.1 (k 3agauam 5.1.1 —5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3ajaun
51.1 1 1 5 /3 T /4 1
5.1.2 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
5.1.7 1,5 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
519 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 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

3amaya 2. DJICKTPOH JBUXKETCA B OJHOPOJHOM MArHUTHOM MOJie C MHAYKIUeH B
TaK, YTO BCKTOpP €TI0 CKOPOCTH, paBHOﬁ U, COCTABJLICT C HAIIPABJICHUCM BCKTOpPA HUH-
AYKOWHU MAarHUTHOTO IIOJIA YI'OJI O. OHpCIIeJII/ITB paanycC u mar BUHTOBOU JIMHUH, 110
KOTOpOﬁ 6YI[€T ABUI'aTbCs 3JICKTPOH.

Ta6auma 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
524 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 n/3
5.2.17 0,03 3 T /4
5.2.18 0,02 7 n/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 T /4
5.2.30 0,04 8 /3




Pa3nen 6. KonebarenbHoe IBMKEHUE U BOIHBI

3agaua 3. OnpenenuTs BpeMsl, 3a KOTOPOE aMIUIMTY/1a 3aTyXaroIlIuX KOJIeOaHU! Te-
Ja yMeHbIIHTCA B K pa3, eciii 4acToTa 3aTyXarolux KojebaHui 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 u 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
pacnoJiokeHsl Ha paccTossHuu 10 cm apyr oT apyra. OnpenenuTs NoJI0KEHUE Ti1aB-
HBIX (DOKYCOB OOBEKTHBA.

3aoanue 5. Bo3nyniHbpli KJIMH 00pa30BaH ABYMS TUIOCKOIAPaJUIETbHBIMY TJIACTHH-
KaMH, Ha KOTOPbIE HOPMAJIBHO MAaJaeT MOHOXPOMAaTUYECKUNA CBET C JUIMHON BOJIHBI
A= 500 aM. OnpenenuTh yroy o MEXIy TUIACTUHKAMU, €CJIM IITUpUHA UHTEephepeH-
IIMOHHBIX TI0JIOC, HAOIIONAEMBIX B OTPAKEHHOM CBETE, cocTaBisgeT Ah = 5-10 % .




3aoanue 6.]1Be OIU3KUE KENThIE CIIEKTPAJIbHBIE JIMHUU HATPUsI UMEIOT JAJIMHBI BOJIH
589,6:10 ~° M 1 589,0-10 ~ ° M. MOXHO 1M C TIOMOIIBIO AM(PPAKIMOHHON PEMIETKHU
HAOJI0IaTh Pa3JeNIbHO ATU JUHHUH B CIEKTPE MEPBOTO MOPSIKA MpHU HAOIIOJEHUU
CIIEKTpa HEMOCPEACTBEHHO TIJIa30M 4Yepe3 pemerky, ecnau 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
YBEJIMYECHHOU BUAMT 3Ty PBHIOKY HAOII0/IaTeNb, €CJIM PbIOKAa HaXOAUTCA Y JajbHEH
CTEHKU aKBapuyma M HabJtoJIeHue BeeTcs o quaMeTpy 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-
pakenue Bcex ero Todek. CepeauHa OTpe3Ka pacrojiockeHa Ha paccTtosHuud ot
nvH3bl. HaliTu mpoA0JIbHOE YBEIIMUECHUE MTPEIMETA.

3aoanue 6.10. Ilpu mageHWHd €CTECTBEHHOI'O CBETa HAa HEKOTOPBIM MOJSpU3ATOP
npoxoauT 71 = 30 % CBETOBOro MOTOKa, a 4epe3 /IBa TAKUX MOJsIpU3aTopa — 42 =
13,5 %. Haiitl yros ¢ Mexay IIoCKOCTSIMU ITPOIYCKAaHUSI 3TUX MOJIAPU3ATOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.JIy4d Genoro cBeTa majaetT Ha OOKOBYIO TpaHb MPU3MBI IO yriioM 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 CHEKTpPa MPH BBIXOJE U3 IPU3MBbI?
3adanue 5.11n0cKo-BBINTyKIasl CTEKJISIHHASA JIMH3a C PaJllyCOM KpUBU3HBI chepuye-
cKol moBepxHocTH R = 12,5 cM mpmkaTa K CTEKJISITHHOW IIacTUHKE. {namerpsr m -
ro u (M+5)-ro TemHbIX KoJsiel] Hpi0TOHAa B OTpakeHHOM cBeTe paBHBI. OnpeneinnTh
JUTMHY BOJIHBI CBETA M HOMEP KOJIbIa M.

3aoanue 6.ECTECTBEHHBII MOHOXPOMATHYECKUI CBET MaJaeT Ha CUCTEMY U3 JABYX
CKPEIIEHHBIX MOJIIPU3aTOPOB, MEKITY KOTOPHIMH HaXOAMUTCS KBapIieBas MIACTUHKA,
BBIpE3aHHAs MEPIEHANKYIISIPHO K ONTHYECKOH ocu. HaliTn MUHMMAaNbHYIO TOJIIIHUHY
IJIACTUHKH, MTPU KOTOPOi 3Ta cuctema O0yaet npomyckars 4 = 0,30 cBeToBoro norto-
Ka, €CJIM TIOCTOSIHHASA BpalleHus kBapua o = 17 yri.rpaj/ MM.

Bapuanr 4, 14, 24

3aoanue 4.C moMoIb0 JIUMH3BI ¢ (POKYCHBIM pPacCTOSIHMEM F Ha sKpaHe MoydaroT
YMEHBILIEHHOE U yBEJIIMYEHHOE M300pakeHUs MpeIMeTa, HaXOIAIIEerocss Ha paccTo-
sann L oT sxpana. Halimute oTHOIIIEHUE pa3MepoB H300paKeHUH.

3aoanue 5.1lpenomnsromuii yron crexissHHON (n = 1,5) mpusmer v = 60°. Tlox ka-
KUMHU YTJIaMUd BO3MOXHO NMPOXOKJIEHUE MPETOMIIEHHOTO JIy4a CKBO3b BTOPYIO 00-
KOBYIO I'PaHb, €CJIM HA IEPBYIO TPaHb Jy4YHW NaAaroT Mo/ MPOU3BOJIBHBIMU yIrilaMu?
3aoanue 6. Mexay TOUEYHBIM UCTOUHUKOM CBETa M HKPAHOM MOMECTHIIM Auadpar-
My C Y3KHM OTBEPCTHEM, PaauyC KOTOPOro 'MOXHO MEHSATh. PaccTosiHus OT aua-
(dparmbl 10 UCTOYHKKA U dKpaHa paBHbI @ =100 cMm u b=125 cm. Onpenenuts -
HY BOJHBI CBETa, €CIM MAaKCUMyM OCBEIIEHHOCTH B LEHTpe AUGPaKiUOHHOM
KapTUHBI Ha 3KpaHe HaOmtogaetcs npu 1= 1,00 M u creayromuil MakCUMyM TIpH
r,=1,29 m.



Bapmanr 5, 15, 25

3aoanue 4.Jlyu cBeta nagaet nox yriiom 30° Ha MJIOCKONAPAUIEIbHYIO CTEKIISIHHYIO
IUIACTUHKY Y BBIXOJWUT M3 HEE MapajIeNIbHO MEepBOHavyanbHOMY Jy4dy. [lokazaTensb
npenomieHus crekia 1,5. KakoBa Tonmuaa d miiacTUHKH, €CITH PACCTOSHUE MEKIY
Jay4yamu paBHO 1,94 cm?

3aoanue 5. Bo CKOJMBKO pa3 yBEIMUYUTCS PACCTOSTHHE MEXKIYy COCETHUMHU MHTEpde-
PEHIIMOHHBIMH TOJIOCAMU Ha 3KpaHe B onbiTe KOHra, eciu 3e1eHsblil cBeToQuibTp (A
= 5-10"° cm) 3aMeHNTH KpacHbIM (A = 6,5:10° cm).

3aoanue 6. CKOJIBKO IITPUXOB Ha 1 MM JJIMHBI UMeeT NU(PPaKIIMOHHAS PEIIEeTKa,
ecyu 3eseHas JUHUS pTyTH (A = 546,1 HM) B ClieKTpe MepBOro MopsiaKa HaOIoaaeT-
cs o yriiom 19°8'7

Bapwuanr 6, 16, 26

3aoanue 4. Ilokazarens npenomieHus cTekia paseH 1,52. Hailtu npenenbHble yIiibl
MOJTHOTO BHYTPEHHETO OTPaXCHUS JIJIsl TOBEPXHOCTEH paszzena: 1) CTeKI0-BO3MyX;
2) BOJ1a-BO3/yX; 3) CTEKJIO-BOA.

3aoanue 5.Ha mbuibHyt0 11eHKy (N = 1,33) magaet 6enblil cBeT noa yriom 45°. Tlpu
KaKoW HaMMEHbIIIEH TONIIWHE IJICHKA OTPaKEHHBIE JTy4dH OyIyT OKpAaIlleHbI B XKell-
ThId 1BET (A = 600HM)?

3adanue 6. YeMy paBeH yroy MEXAy IVIaBHBIMU IUIOCKOCTSIMH MOJISIpU3aTOpa U aHa-
JM3aTOpa, €CIM MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOIIEIIET0 Yepe3 MOJsSpH-
3aTOp W aHAJIW3aTop, YMEHbLIaeTcsl B yeTbipe paza? IlornomieHueM cBera mpeHe-
Opeub.

Bapmuanr 7, 17, 27

3aoanue 4. Bononasz HaXoauTCs Ha JTHE BojoeMa Ha riayoune 15 m. Ha xakowm pac-
CTOSIHUM OT BOJI0JIa3a PACIOJIOKEHBI T€ YYAaCTKH JTHA, KOTOPbIE OH BUIUT Hauboiiee
SPKUMH OJlarojapsi OTpaXKeHUIO OT MOBEPXHOCTH BOJbI?

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

3adanue 6. 1lox KakuM yIJIOM JOJKEH NaJaTh My4YOK CBETA U3 BO3/yXa Ha MOBEPX-
HOCTb BOJIbl, YTOOBI MPU OTPAXKEHUH OT JHA CTEKJISTHHOTO cocyaa (Ns = 1,5), Hamosn-
HEHHOT'0 BOJOM, CBET OBbLIT HOJTHOCTBIO MOJIIPU30BAH?

Bapuanr 8, 18, 28
3adanue 4. HnnuHapuyeckuil MyqoK JIydel, mapauiebHbIX TJIABHOM 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 COOMpArOIeii ¢ TeM ke (POKYCHBIM paccTOSTHHEM?

3aoanue 5. HalitTn mokasaTenb MPEIOMIICHUS KUIKOCTH, 3aMOTHSIONICH MTPOCTPaH-
CTBO MEXAY CTEKJSIHHOM IUIACTMHKOM M JIeXKalled Ha HEW INIOCKOBBIITYKJIOW JIMH-
30H, ecny mpy HaOOIeHUH B OTpakeHHOM cBeTe A = 0,60 MM paguyc 10-ro Tem-
HOTrO KoJiblia HeloTOHA Oka3asics paBHbIM 2,1 MM. Paanyc kpuBu3HbI JIuH3bI 0, 1M.



3aoanue 6. Ha nudpakiimoHHyro pemeTky, umernnyo 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 nepeKpbIBaThCs
CIEKTPHI IEPBOrO U BTOPOro nopsaka? Bo cKoJIbKO pa3 CIIEKTp BTOPOro MOpsIKA Ha
JKpaHe JUIMHHEE CIEeKTpa nepBoro nopsaka? KakoBa pazHOCTb YrioB OTKJIOHEHHS
KOHILIa IEPBOT0 M Hayaja BTOPOro MopsiiKa?

Bapumanr 9, 19, 29

3aoanue 4. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa TOHKas
IJICHKA, TTOKa3aTellb MPeJoMIICHUs KOTopoi Ny = 1,2 («IpocBeTsIOmash MieHKa).
IIpy Kakol HaWMEHBIIEH TOJIIMHE 3TOW IUIEHKUM IPOU30UIET MaKCHMAaJIbHOE
ocllabJIeHre OTPAKEHHOIO CBETa B CPEIHEN YacTH BUAMMOIO CIIeKTpa?

3aoanue 5. OnpenenuTs yroyl MOJTHOW MOJSPHU3ALMU MPU OTPAXKEHUU CBETa OT
CTEKJIa, TOKA3aTeNb MPETOMIICHUSI KOTOPOro paseH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM magaer HOpMaIbHO HapaIeIbHbIA Iy90K
MOHOXPOMATHYECKOTO CBETA C JIMHOM BOJHBI 5:10° cM. Haiitu mmpuny usobpa-
YKEHUS 1IEJIM Ha DKpaHe, yIAJIEHHOM OT LIeiu Ha paccrosiHue 1 m. [upunoit n3o0-
PaXEHUSI CYUTATh PACCTOSIHUE MEXAY MEPBBIMU NUPPAKIMOHHBIMH MUHHUMYMaMU,
pPacnoJIOKEHHBIMU 110 00€ CTOPOHBI OT TJIABHOI'O MAKCUMyMa OCBEILIEHHOCTH.

Bapmuant 10, 20, 30

3aoanue 4. Halitu mokasaTelib MPEIOMIICHUS KUIKOCTH, 3alOTHSIONICH MPOCTpaH-
CTBO MEXJY CTEKJISIHHOM IUIACTUHKOM W JIeKAled Ha HEW IUIOCKOBBITYKJIOW JIMH-
30H, ecliu MpHu HaOMIoAeHUU B oTpaxkeHHOM cBete (A = 0,60 MxM) paguyc 8-ro TeM-
HOro KoJiblia HptoTOHA Okazaics paBHbIM 1,8 MM. Paanyc kpuBu3HbI inH3b1 0,14 M.
3aoanue 5.1 maBHBIE TUIOCKOCTH IBYX Mpu3M Hukoms o0pa3yroT Mexay coOoi yromu
B 30°. Kak M3MEHHTCSI THTEHCUBHOCThH NPOLIEANIErO CBETA, €CJIM IJIaBHBIE IIOCKO-
CTH JABYX HHUKOJIEM MOCTABUTH MOA yriioMm 45°. Uemy paBeH yroy MexkJy IJIaBHbIMHU
MJIOCKOCTSIMU JIBYX HHUKOJIEH, €CIIM MOCJE MPOXO0XKJICHUS Yepe3 HUX CBETa €ro MH-
TEHCUBHOCTb YMEHBIIWIACH B 4 pa3a?

3aoanue 6.Ha mudpakmmonHyro pemeTky mpmHoN 15 MM, comepskamryro N = 3000
HITPUXOB, TaJaeT HOPMAJIbHO MOHOXPOMATHYECKUM CBET C JJIMHOM BOJIHBI
A=550uMm. Onpenenuts: 1) 4ucno MakCUMyMOB, HaOIIOJaEMbIX B CIIEKTpE AUPpaK-
LMOHHOM PEMIETKH; 2) yroi, COOTBETCTBYIOIINI MOCIETHEMY MAKCUMYMY.

Pasznena 9 Ousuka aapa v dJIeMeHTAPHBIX YaCTHUII

3adanue 7. B Tabnuiie MpUBEACHBI sIEPHBIC PEAKIIMH, COOTBETCTBYIOIINE BApUAHTY
3ananud. OnpeaenuTe HeJOCTAIOUIEE B 3aIMCH PO WU YaCTULLY U pacCUUTANTE

SHEPIUI0 PEaKITUU.
Ta6auna 7.1 (x 3agauam 7.1.1 — 7.1.25)

Howmep Snepnas peaknus Howmep Snepuas peaknus
3a1a4n 3a/1a4u
7.1.1 °Li + 7—%Be + *He 7.1.14 °Be + °Li — 2+ *He
7.1.2 “C+’H— 2+ "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 UB + Li— ?2+°H 7.1.18 180 + 8Li— 2+ “He

7.1.6 °Li + 7—%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— 7+ H 7.1.25 UN+°H->H+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—a—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—>a—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— 0— 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—f
8.1.17 216pg o—>p—-p—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—p—a
8.1.23 *2Ra a—a—>pB—a
8.1.24 231Th B—oa—p—a
8.1.25 231pg a—a—p—a

Kpurtepuu onieHKH KOHTPOJIbHOMI padoThl Ne 2 17151 32a04HOM (POPMBI
00y4eHHs BO 2 cemecTpe

MakcuMaabHOE KOJIWYECTBO OalIoB 3a KOHTPOJIBHVIO Da6OTV BO 2 ceMecTpe

16:

2 0Oaja 3a MepBYyIo 3ajauy,



2 Oasa 3a BTOpYIO 3aja4y,

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 KOHTPOJIBHYIO PaboTy BO 2 cemecTpe

8.

[Ipu olieHKE KOHTPOJBHON PadOTHI 1IeIecO00pa3HO PYKOBOJCTBOBATHCS Clie-
JTYIONIMMU KPUTEPUSMU OLICHKW 3HAHUMW MO (PU3MKE, YUUTHIBAs JOIMYIICHHbIE CTY-
JIEHTaMU OIIHUOKHU U HEJIOUETHI.

I'pyovimu SBISIOTCS OIMOKU, CBUAECTENBCTBYIONINE, YTO CTYJEHT: HE YCBOMWII
OCHOBHbIE (DM3UYECKUE TEOPUU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPU pelie-
HUM 33/1a4 Pa3IMYHBIX TUIIOB; HE 3HAET (OopMyll, TpadUKOB, CXEM WIA HE yMEeT
MPUMEHATh UX K PEIICHHAM 3a7a4; HEe 3HACT eAUHUI] (U3HMICCKUX BETUYNH WU HE
yMEeT MOJIb30BaTbCd MMH; K TPYyObIM OMIMOKAM OTHOCSTCSI TAaK)K€ HEMPAaBHIIBHO
copMyIUpPOBaHHBIE BOMPOCHI 337a4l MJIM HEBEpHbIE OOBSCHEHUS XOJa €€ pelle-
HUS, HE3HAHNE MPUEMOB PEIICHHUs 3a7a4, a TaKXKe OIMNOKH, CBUIETEIbCTBYIOIINE O
HENPaBUWJIFHOM MOHMMAHWUU YCJIOBHSI 3a/1a4M WJIM MCTOJKOBaHUS perienus. Kaxmas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6aun.

Hezpyovimu owuokamu SBISIOTCS HETOYHOCTh UYepTEXa, rpaduka, CXEMBI,
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIMOHAIBLHOTO XoJa pemienus. Kaxmas Herpy0asi ommOKka OleHuBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCHU MPU BBIUMCICHUSX, HEpa-
[IMOHAJIbHBIC TTPUEMBI BBIYUCIICHUH, Pe0Opa30BaHUi U pEIIeHUH 3a/1a4; OTICTbHBIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE 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 KOHTPOJbHYIO Pa00Ty COCTaBJISIET:

13,0 < R < 16,06aa1a ecinu CTYJEHT BBINOJHIWI PadOTy MOJHOCThIO O€3 OIlIN-
OOK M HEJI0YETOB WJIM MPHU BBHIMOJIHECHUH PAOOTHI IMTOJTHOCTHIO 0€3 OMMOOK 1 Helove-
TOB, HO IIPY HAJTMYHMH HEe 00JIee OJHON HE aKKypaTHOM 3aIliCH.

11,0 < R < 13,0 6aaaa craBuTCs 32 pabOTy, BHITIOJHEHHYIO MOJHOCTHIO, HO
IIpY HAJIMYUU B HEW He OoJiee 0JTHOM HerpyOoii OMMMOKY W OJTHOTO HE0YeTa WM HE
OoJee IBYX-TpeX HEJ0UYETOB.

8 < R < 11,06annacTaBuTcs B TOM Cllydae, €ClIU CTYAEHT MPAaBUJIBHO BBIMNOJI-
HUJI HEe MeHee 2/3 Bceil paboThl WK TOMyCTHIT: He Oosee oaHON TpyOoi OMMOKY |
JIByX HEJ0YETOB, UM HE OoJiee OHOM IpyOOl U OAHOW HErpyOoi OIMOKHU, UK HE
0oJiee IBYX-TpeX HErpyObIX OIMIMOOK, UM OJHY HETPYyOyI0 OMMOKY U TpU HEJA0UeTa.

R<8 6an10B cTaBUTCA, KOT/Ia YUCIO OMIMOOK U HE0YETOB MPEBOCXOIUT HOP-
My, TIPM KOTOPOW MOET OBITh BBICTABJICHA OLICHKA «3», WU €CJIU MPaBUJIbHO BbI-
MOJIHEHO MeHee 2/3 Bceld paboThI.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(benepanbHOro TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHABHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpagnenue noaroroBku: 18.03.01 Xumuyeckas TEXHOJIOTUS
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: TexHonOrusl NepepabOTKU MOJIUMEPOB; XHUMHUYECKask TEXHO-
JIOTUs OPraHUYECKUX BEIIECTB; XUMHUYECKas TEXHOJIOTUs TPUPOAHBIX SHEPTOHOCH-
TeJIeH U YIIIEPOAHBIX MATEPHAIIOB

Bomnpocs! AJ151 KOJJIOKBUYMOB
JJISL OYHOM, OYHO-3204HOH (POPMBbI 00yUeHH S
M0 IUCLUUIUIMHE (pHU3nKa
KosnoxkBuym Ne 1
Pasznes 1. ®usuyeckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl IBHKEHUSI MATEPUATBHON TOYKH.
YrnoBast CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akoHbl HproTOHA.
3aKOHBI COXPaHEHUSI UMITYJIbCA.
PaGoTa 1 MOIITHOCT®.
Mexanunueckas sHeprus. Kunernueckast sHeprus.
[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.A6com0THO HEYTIPYTHH yAap ABYX IIapOB.
14.3axon Bcemuphoro Ttsarorenus. ['paButanimoHHoe mnone. HampsikeHHOCTb
I'PaBUTAILIMOHHOTO TOJIS.
15.PengaTuBrUCTCKas MEXaHUKA.
16.Bpammaromuit MomeHT. MoMmenT unepiuu. Teopema [lITeiinepa.
17.0npeneneHre MOMEHTOB MHEPLIUH 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.T"'apMoHnYecKue KojebaTeaIbHbIe IBUKEHUS.
23.CKOpOCTh U YCKOPEHHUSI TIPU TAPMOHUYECKUX KOJICOaHUSX.
24 11py>XMHHBIA MaSTHHK.
25.duznyueckuil 1 MaTeMaTUYECKUI MasTHUKHU.

©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.
Pabora pacmupenus raza. ®uU3nN4ecKuii CMBIC]I YHUBEPCAIBHOM Ta30BOH I10-
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 TEPMOJMHAMHUKUA K M300apUYECKOMY U HU30-

TEPMUYECKOMY IpoIieccy. AnuadaTH4ecKuil mporuecc.

12.006patumMble 1 HeoOpaTUMBbIe TIpoliecchl. Kpyrosoit mporiecc.
13.1ukn Kapuo. TepmoanHamudeckas 1ikajga TeMIeparyp.
14.3uTtponus. Bropoit 3akOH TepMOIMHAMUKH.

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

16.®a3oBbIc iepexobl. M30TepMbl peaibHOTO Ta3a.
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. [Ipunensl npumenumoctu 3akoHa Knona. Enunuiisl nusmepe-
HUS 3apsija.
Onektpuueckue nois. HanpsEHHOCTh 3iekTpruyeckoro noiist. Equauimst u3-
MepeHUsl HanpsHKEHHOCTU. [IpuHIMI cynepno3unuu.
[Torennuan snekrpudeckoro mnois. PazHocts moreHunanos. [lorenuman pe-
3YJBTUPYIOLIETO OJIs. EMUHUIBI n3MEpeHuUs..
CBsi3b IOTEHIMAJIA C HANIPSY)KEHHOCTBIO MOJIS.
Nunyknus snektpuueckoro nods. [loTok anexkrpuueckor nHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tone paBHOMEPHO 3aps>KEHHON 0€3rpaHUYHOM MIIOCKOCTH.
DJIEKTPUYECKOE T0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHOU cPepruecKol MOBEPXHOCTHIO.



10.ITone co3gaBaeMoe PaBHOMEPHO 3apSHKEHHOM HMIMHIPUYECKOW MOBEPXHO-
CTBIO.

11.2neKTpoEMKOCTh. EMKOCTB MI0cKOro KoHAeHcaTopa. EMKocTh chepuueckoro
KOHJIEHCATOopA.

12.CoenuHeHune KOHACHCATOPOB.

13.2Heprus 5eKTpudecKoro mojs. [IIOTHOCTh SHEPTHH SIIEKTPUIECKOTO TTOJIS.

KoasiokBuym 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 KIACCUYECKOM TEOPHUH IIIEKTPO-
IIPOBOJJHOCTH METAJIJIOB.
PaboTa BbpIX0/1a 37IEKTPOHOB U3 METAILJIOB.
OCHOBBI 30HHOW TEOPUU ITPOBOJAMMOCTH TBEPABIX TEIL.
[TonynpoBoguuku. CoOCTBEHHAs: U MPUMECHAS] TPOBOJUMOCTh MOJIYIIPOBOI-
HUKOB.
8. DnexkTpOHHO-IBIPOUHBIN nepexo. [lomynmpoBoIHUKOBEIE TPUOOPHI.
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

KosokBuym Ne S.
Pasgesn 5-6. DiiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarHuTHOE T0JI€ U €ro XapaKTePUCTHUKHU.
JlelicTBre MarHUTHOTO MOJIA Ha TOK. Cuna Amnepa. 3akoH AMnepa.
Cuna Jlopenua.
MarauTHoe nose JBHKYIIErocs 3apsa.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca 11s MAarHUTHOTO TOJIA.
SIBneHne >51eKTpOMarHuTHOW MHAYKIMU. 3akoH Dapanes — Makcsesa.
NunyktuBHOCTh. CaMOMHAyKLMs. B3auMHast ”HAYKUUS.
. Tpancdopmarop. DHEprus 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 paBHEeHUs MakcBea.
15.T'enepanus 37€KTPOMArHUTHBIX BOJIH.

©CoNoRWNE

KossiokBuym Ne 6.

Pa3nea 7. I'eomeTpuyeckasi 1 BOJIHOBAsI ONITHKA
1. CoBpeMeHHbIE MPEJCTABICHUS O CBETE.
2. OCHOBHBIE 3aKOHBI TEOMETPUYECKOMN ONTHUKHU.



BbIBOJ] 3aKOHA MTPENIOMIIEHUS CBETA.

Tounkue nun3b1. [locTpoeHne n300paxxeHusI MPEAMETOB C TOMOIIBIO JINH3.
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 [toirenca-dpenens.

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

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.ITonspusanms ceeta. EcTeCTBEHHBIIN U MONAPU30BaHHBIN CBET.
17.TTongpusatopsl. 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 DitHiTelHa 115 BHenTHero GoTtoaddexra.
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.

CoNOOR~ODE

KosnoxkBuym Ne 8

Paznen 9. ®usuka s1pa U 3JIeMEHTAPHBIX YaCTHII
OO6mue cBeneHust 00 aToMax U siApax.

Oueprus cBs3u. [edekT maccsl sapa.

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

BpemeHHble XapakTEpUCTUKU PAJAMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3TyUYCHHS.

SnepHble peakunu. MicKkycCcTBEHHAs paAuOaKTUBHOCTD.
[To3utpoHn. B* pacnaz. DIeKTPOHHBIH 3aXBar.

. Peakuusa nenenus. Llennas peakuus.

lO S nepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.0OcHoBHBIC cBeZIeHUs 00 AIIEMEHTAPHBIX YaCTHIIAX.

CoNOOR~ODE



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.€. 3@ KaX/blil KOJUIOKBUYM MaKCHUMaJIbHO€ KOJMYECTBO OaysioB cocTasiseT 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 KaXJIOM KOJUIOKBUYME IO OYHOHM M OYHO-
3a04HOM (popMe 00yueHus B 1 cemecTpe MPOUCXOIUT COTIaCHO CIETYIOIINM KpUTe-
pUsIM:

Kpumepuu oyenku | 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
IIOJIHOTO  PACKpBITUSA
COJIepKaHus BOIIpoca
OO0 mmii uHTepBan | 29<R<334 |245<R<2)9 2<R<245 |R<2
pelTHHIA CTYAEHTA 3a
OMH KOJIJIOKBHYM

B 1 cemecTpe

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

MakcumanbHOE KOJUYECTBO OAJIJIOB 33 HAMb KOJJIOKBUYMOB BO 2 CEMECTpE
15, T.e. 32 KaXIbIH KOJUIOKBUYM MaKCHUMaJIbHOE KOJMYEeCTBO OamioB coctasiseT 3,0
Oasna.




MUHHUMAaJIEHOE KOJIMYECTBO OAJIJIOB 34 MAMlb KOJJIOKBUYMOB BO 2 CEMECTpe
10, T.e. 3a KaXABIA KOJJIOKBUYM MHUHHUMAJIHHOE KOJMYECTBO 0AUIOB COCTaBIISAET 2
oasa.

Pacmipenenenne 6amioB Ha KaXIOM 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 y00871emeo- Heyoosle-
yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb yCBOEHHUS Ma-
Tepuaga, IMpPEeayCcMOT-
PEHHOTO IPOrpamMMOit
YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEpaTy-
poH,  IpeayCMOTpPEH-
HOM MPOTrpaMmoit
VYpoBeHb 3HAKOMCTBA C
JIONIOJTHUTEIIbHON  JIU-
TepaTypou

YpoBeHb  pacKpbITUSA
MPUYUHHO-
CJIEICTBEHHBIX CBS3€H
OTBeTpl Ha BOIIPOCHIL:
[IOJIHOTA, APryMEHTHU-
POBAHHOCTH, YOEXICH-
HOCTb, YMEHHE HC-
[I0JIb30BAaTh OTBETHI Ha
BONpOCHl 111 Oosiee
IIOJIHOTO  PacKpbITUS
coJIep’KaHus Bonpoca
Oommit HHTepBaj | 2,65<R<3,0 2,3<R<2,65 20<R<23 |R<2
PelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHYM

BO 2 cemecTpe




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 Xyumuyeckas TEXHOJOTU
(k00 u Haumenogawnue)

[Tpodunb/mporpamma: TexHosorus nepepadoTKu NOJUMEpPOB; XUMHUYECKas TEXHO-
JIOTUs OPTaHUYECKUX BEUIECTB; XUMHUUYECKask TEXHOJIOTUsl IPUPOAHBIX IHEPrOHOCH-
TeJIeH U YIIIEPOAHBIX MATEPHAIIOB

KomiiekT 3agaHuii 1ist BBINOJHEHUS pacdeTHOH padoThl Ne 1
110 OYHOM, 04HO0-32049HO (popMe 00yUeHUHA
o pucuuiuinae Pu3uka

Paznen 1 Pusnyecknue OCHOBBI MEXAHHUKHU

3agaua 1. J[Be mpsiMble JOpOrd mepeceKkaroTcs noa yriaom o. [lo Hum k me-
PEKPECTKY MPUOJIMKAIOTCS JIBAa aBTOMOOMIISI: TPY30BHK CO CKOPOCTHIO V1 U JIETKOBOM
aBTOMOOUJIIb CO CKOPOCTHIO V2. C MaTpybHOTO BEPTOJIETa 3aMETUIIH, YTO B HEKOTO-
pBIii MOMEHT BPEMEHHU T'PY30BHK HAXOAWJICA Ha paccTosHuM L, a jJerkoBoii aBTO-
MoOmIIb Ha paccTostHuM Ly oT mepekpectka. TpebyeTcss OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MaIlIUH?

6) KakoBo MUHMMAaIBbHOE PACCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbBI, U
KOTJa 3TO COJIMKEHHUE MPOr30MIeT?

B) KaKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JIBHXKYIICICS BMECTE
C BEPTOJIETOM, €CIIU BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep o.° V1, KM/4 V2, KM/4 Lim Lo, M V, KM/4
3a]a9u
1.1.1 60 54 72 500 1000 216 JIETKOBOMY
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 JISTKOBOMY
1.1.11 90 54 72 500 750 216 Irpy30BOMY
1.1.12 30 36 54 600 1200 288 IrpPy30BOMY
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 JISTKOBOMY
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
3amaun
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 14
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 14
1.2.26 3,5 60 1,3




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

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

I'me Xo - ammnTyaa Koebanus, W — IUKINYECKas 4acToTa, (oo — HadaabHas
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 X0, 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 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 /3
1.3.30 0,055 7,85 T




KommnuiekT 3aiaHuii 1Jisl BBINOJIHEHHUSI PACUETHOM padoThI Ne 2
110 OYHOM, 0YHO-3204HOI (popMe 00yUeHusI
no gucnuiuinae Pusuka

Pa3nen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

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

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, 1 v, MOJIb n
3a71a4u
2.1.1 BOZOPO/T 200 300 3
2.1.2 renui 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 aleTHUIIEH 280 300 3,4
2.1.14 JIBYOKHCH CEpbl 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 yTiiepoJia 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 aleTHIIEH 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

3agauda 2. B cocyne moj mopiiHeM Haxoautces ra3 Maccod M. Kakoe konu-
YECTBO TEIUIOTHI HAJ0 3aTPATHTh, 4YTOOBI HarpeTh ra3 Ha AT? Ha ckoibpko mpu sTom
MOJTHUMETCS MopIIeHs? Macca nopmHs M, miIomnaas ero MmonepeyHoro ceueHus S.
JlaBieHue Haj TTOPIIHEM P.




Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Homep Ta3 m, r AT, K M, Kr S, cMm? p, kI1a
3a71a4u
2.2.1 a3or 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 reiaui 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.25 asor 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCh yTriiepoja 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 rejanmn 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 asor 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
110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUH
o aucrmiuinae Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaya 1. Ha puc.l nmoka3zansl TOUKH, PaCIOJIOKEHHBIE 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. Onpefennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOM B mocienHeM ctonlue Tabmuubl. Chenaite cXxeMaTHUYEeCKH PUCYHOK
JIMHAW HANPSDKEHHOCTH JIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsiOB.
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Ta6auma 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Bein4unnbI 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 3apsbkeHHas cepa paguyca Ri okpykeHa cioem
JTURIIEKTPUKA, BHEIIHUN paguyc Kotoporo R; . 3apsan cdepsl paBeH Q, AusiaexTpu-
Yyeckasi MPOHUIAEMOCTh MaTepuaina cios €. HapucoBaTe Tpaduk 3aBUCUMOCTH
HaIPSHKEHHOCTH M NOTEHLHMANIa 3JIEKTPUYECKOTO MO OT PACCTOSHUA 10 LEHTpa
cdepbl U BBIYUCIUTH MOBEPXHOCTHYIO IIIOTHOCTD 3apsia AUDJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3apaun R1, cm Rz, cm Q, uKn €
321 10 20 10 1
3.2.2 15 25 20 5
3.2.3 10 30 20 4
3.24 10 40 -10 7
3.25 15 20 10 2,7
3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.29 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9




KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHSI PACUYeTHOM padoThI Ne 4
110 OYHOM, 0YHO-32049HOI (popmMe 00yUeHHSs
no gucnuiuinae Pusuka

Pa3znes 4. DyieKTpoIMHAMUKA

3amaya 1. Ot UCTOYHUKA, PA3HOCTh MOTEHIIMATIOB Ha KiieMMax KoToporo Uy,
TpebyeTcsi mepenaTh MOIIHOCTH P Ha paccrosHue 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 Kod3(QGUIIMEHTOM TOJIE3HOTO JIEHCTBUSI pabOTAeT CBUH-
HOBbIM akkyMyusTop, DC kotoporo U, eciii BO BHENIHEN LENH CONPOTUBICHHEM
Ruzert tok | ? Kakyto MakcuManbHYO TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHewHel uenu? Kak npu atom namenutcst ero KI1/1?



Ta6auna 4.2 (k 3agauam 4.2.1 — 4.2.30)

Homep Uu,B R, Om I, A
3agaum
42.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 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 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4.2.11 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 19 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 5,4
4.2.27 1,65 0,18 57
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
110 OYHO, 04HO0-32049HOI (popMe 00yUeHUHA
o aucrmiinae Pusuka

Pasne 5. DieKTpoMarueTu3m

3agaya 1. YacTtuia maccel M ¢ 3apsAi0M (] BJIETAET B IJIOCKUN KOHAEHCATOP
JUTMHBL L TIoJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yrioMm f . Haiitu
MEPBOHAYAJIbHYI0O KUHETHYECKYI0 3Hepruto yactuubl Wy, eciii 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 /3 /4 1
5.1.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 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 MHAYKIIMM MAarHATHOTO TOJS yrod a. OnpenenuTts paanyc U IIar 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 n/3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 /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

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

5 0aJuIoB 3a MEpPBYIO PACUETHYIO padoTy,

5 0aJuIoB 3a BTOPYIO pacyeTHYIO padboTy,

5 0aJuIoB 3a TPETHIO PACUETHYIO padoTy,

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

[Tpu onenke pacueTHO-TpadUuecKuX padoT 1eIeco00pa3HO PYKOBOICTBOBATh-
Csl CIICYIOIIMMHU KPUTEPUSIMH OIEHKU 3HAHHWM MO (PU3MKE, yUUTHIBAS JOMYIIEHHBIC
CTYJI€HTaMU OIIMOKHN W HEJIOUETHI.

I'pyovimu sBASIOTCS OMINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE ()M3UYECKUE TCOPUU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPH pelie-
HUW 3a]1a4d Pa3IMYHBIX TUIIOB; HE 3HAeT (opMys, rpadUKOB, CXEM WA HE yMEeT
MPUMEHSATh UX K PEIICHUAM 3a7a4; HEe 3HACT eAUHUI] (U3HUCCKUX BEITUYNH WU HE
YMEET TOJB30BaThCs MMU; K TPYOBIM OIMMOKAM OTHOCATCS TaK)Ke HEMPaBUILHO
copMyIUpOBaHHBIE BOMPOCHI 337]a4i WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHWE MPUEMOB PEIICHHUs 33/a4, a TAK)Ke OIMUOKU, CBHIETEIHCTBYIOIIUE O
HEIMPaBUJILHOM TTOHUMAHWW YCIIOBHS 3aJIa4ll WM MCTOJKOBaHUS perneHus. Kaxmas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6a.

Hezpyovimu owubdKkamu SBISIOTCS HETOYHOCTHh 4YepTeka, rpaduka, CXEembl;
MPOITYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYCCKUX BEIUYHH,
BBIOOp HEPAIMOHAILHOTO XoJa pemienus. Kaxmas Herpyoasi ommoKka OIeHUBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCATCS: HEpAIIMOHAJILHBIC 3aITUCHU MPU BBIYUCICHUAX, HEPa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIEHUH 3a/1a4; OTICTbHBIC
MOTPENTHOCTH B (POPMYIMPOBKE OTBETA; OT/ACIbHbBIC OIMIMOKH BEIYMCIUTEIILHOTO Xa-
paktepa; HeOpexHOe BBHINIOJIHEHUE 3alluce, yepTexeil, cxem, rpadukoB. Kaxmbii
HenoueT oueHuBaercs munyc 0,25 banna



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 CiIydae, €CIH CTYJACHT MPaBHIBHO 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-
qera.

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

Kpurepuu ouenku pacuerHoit padorst Ne 4, 5 Bo 2 cemecTpe 110 04HOM,
0YHO-32049HOM (popMe 00yUeHUHA

MakcumaibHOE KOJUYECTBO OaJIIOB 3a JIBE pacueTHbIE PaOOThI BO 2 CEMECTpe
8 0aJ10B:

4 Gana 3a IEPBYIO paCUETHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

MuHUMalTbHOE KOJUYECTBO OAJIJIOB 32 JBE pAacUETHBIC PaOOThI BO 2 CEMECTpE
4 6aJia.

[Ipu onienke pacueTHO-rpaUUECKUX padoT 11eJ1IecO00pa3HO PYKOBOICTBOBATh-
Csl CIIEAYIOIIMMHU KPUTEPUSAMH OLEHKU 3HAHWM MO (PU3MKE, YUUTHIBAs JOMYIICHHBIE
CTYJE€HTaMHU OIIMOKH U HEJIOUETHI.

I'pyovimu SBASIOTCS OLIMOKU, CBUAETENBCTBYIOIINE, YTO CTYIAEHT: HE YCBOMWII
OCHOBHbIE (PM3UUECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh UX NPH pelie-
HUUW 33Jla4 Pa3IMYHBIX TUIOB; HE 3HaeT GopMmys, rpaduKOB, CXEM HJIA HE yMEeT
MPUMEHSTh UX K PEHICHUSIM 3aJ1a4; HE 3HAET eAUHUI] (U3NUECKUX BETUYHH WU HE
YMEET MOJb30BaThCsl UMU; K TPYOBbIM OIIMOKAM OTHOCATCA TaKKe HENPaBUIBLHO
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 HEpAIIMOHATBHOTO X0/a pemieHus. Kaxmas HerpyOas onmmOka OlleHUBAETCs
munyc 0,5 banna.

K neoouemam oTHOCATCS: HEpAIMOHAJIbHBIE 3AMIMCU MPU BBIYUCIECHUAX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, MPEe0Opa30oBaHUil U peIIEHUH 3a/1a4; OTAETbHbIE
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTAEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3aluce, yepTexeil, cxeM, rpagukoB. Kaxmapiii
HeJl0ueT 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
W JIBYX HEJ0YETOB, WU He Oojiee oJHOM rpyOoi u oJHON HerpyOo OIMMOKU, WU
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», WJIA €CIIU TPABWIBHO BBI-
MOJIHEHO MeHee 1/2 Bcell paboThI.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroBku: 18.03.01 XyuMmuyeckas T€XHOJOTUS
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: TexHodOTUs MTepepaOOTKU MOIUMEPOB; XUMHUYECKas TEXHOJIO-
I'Ysl OPraHUYECKUX BEIIECTB; XUMHUYECKas TEXHOJIOTHS MPUPOJIHBIX SHEPTOHOCUTENICH U
YIJIEPOJIHBIX MAaTEpUaIOB

CamocrosiTesIbHAsA padoTa CTy/IeHTOB
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.

Pa3nea 4. DiekTpoAMHAMUKA
[To nanHOMY pa3zeny KOHCIEKT He PETyCMOTPEH.

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

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

Pa3nea 7. ['eomerpuueckas U BOIHOBAs ONTHKA
6. Ilonamue o conocpaghuu.

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

Pa3nes 9. ®usuka sapa ¥ 2JEMEHTAPHBIX YaCTHULL.

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

KOHCHEKTHI BBIMOJHAKOTCA MUCBMEHHO B CHELUAIBHBIX TETPAAsSX ML CaMo-
CTOSITEJIbHOM PaOOThI CTY/IE€HTOB.



Kpurtepun onennBanus koucnekros CPC
1 cemecmp
OYHAs, OUHO-3A0YHAS hopma
MakcuMaabHOE KOJMYECTBO 0OAaJIJIOB 33 KOHCHEKTHI II0 mpem _pasjaenaM Ne
1.2.3 B 1 ceMecTpe 10 OYHOW, OYHO-3204YHOM (hopMe 0O0yueHHus 5 0aJLI0B, T.€. 3a
Ka)XJ10€ TIOJIHOE PACKpPBITHE TEMbl MaKCHUMaJbHOE KOJMYECTBO OAaJIJIOB COCTABIISET
1,67 Gasia.

MuHHMAJIbHOE KOJHMYECTBO OaJIOB 3a KOHCIIEKTHI IO mMpem pasaciam
Nel.2.3 B 1 cemecTpe o O4YHOM, OYHO-3a04HOM (hopMe oOyueHus 3 0ajuia, T.e. 3a
Ka)KIbIH KOHCIIEKT MUHMMAaIbHOE KOJIMYECTBO 0asIoB coctaBisaeT 1,0 Oamn.

J11s1 Toro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIMMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpPENUCHIBAHMN KOHCIIEKTa B UTOTOBBIN peil-
TUHT UIET CPEAHUM OasuT 110 BCEM MOTBITKAM.

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 KaXK10€ MOJI-
HOE PaCKpPbITUE TEMbl MAKCUMAIbHOE KOJMYECTBO 0AJIOB COCTABISAET S Oasa.

MuHHMAaJIbHOE KOJIUYECTBO 0aJIOB 3a KOHCIIEKTEI IO mpem paszacnaM Nel,2.3
B 1 cemecTpe 1o 3a04HOM hopme 00yueHus 9 0ajiia, T.€. 3a KaXKIbIi KOHCIIEKT MU-
HUMaJbHOE KOJINYECTBO 0asIoB cocTaBisaeT 3,0 Oam.

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOAMMO HAMCaTh €ro Ha
1,0 6annoB u BeImie. [Ipu MOBTOPHOM IepeNUChIBAHUN KOHCIIEKTA B UTOTOBBIN pei-
THUHT UJET CPEAHUIN OasuT M0 BCEM IOTBITKAM.

Kpurepuu ouenuBanusi Koncnekros CPC
2 cemecmp
OYHAsl, OYHO-3A0YHAS, 3A04YHAS (hopma

MakcuMaJIbHOE KOJIMYECTBO OaJIJIOB 32 KOHCHEKTHI 0 namu pasnenam No 5,
6. 7,8, 9 Bo 2 ceMecTpe MO OYHOW, OYHO-320YHOM, 3a09HON hopme oOydeHus 8
0aJLJI0B, T.€. 32 KaXJ0€ MOJHOE PACKPHITHE TEMbl MAaKCUMaIbHOE KOJIMYECTBO Oall-
J0B cocTtaiiset 1,6 Gana.

MuHyUMalTbHOE KOJWYECTBO 0ajlsIOB 32 KOHCHEKTHI 10 kamu pasnenam No 5,

6,7, 8.9 BO 2 ceMecTpe M0 OYHOW, OYHO-320YHOM, 3a04HOM opme oOydyeHus 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 NEpENUCHIBAHUHM KOHCIIEKTa B UTOTOBBIN Peii-
TUHT UJIET CPEIHUN Oasul MO BCEM MOMBITKAM.




MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3aHckuil HallMOHANBHBIN UCCIIEA0BATEIbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Texnonozuyeckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noarorosku: 18.03.01 XyuMuveckas TEXHOJIOTHUS
TIpoduis: Texnonorus nepepabOTKU MOTUMEPOB; XUMUYECKAsh TEXHOJIOTHS OPraHMYECCKHUX BEIIECTB; XHUMHYECKas TEXHOJIOIHS IPUPOIHBIX SHEPro-
HOCHTEJICH U YIJICPOIHBIX MATEPHATIOB

Cemectp 1

YTBEPXJIAIO

-

3as.ukinom ®MJ] &7 T.I .Makycesa
15.03.2023 r.
IK3aMeHAIMOHHBIH OniteT Ne 1

1. Hpocmpancmeo. Bpems. Heudicenue.

2. Bsaszkocms (6HVmD€HH€€ mpeHue)

3. aﬂekmDuHQCKMZZ moxk. Cuna u niomHocnv moka

4. Buibepume 0dun sapuanm omseema

Ha pucynke m3o0paxen mumkn KaprHo B koopaunarax (T,S), rme S-sHTpOmms.
AnnabaTHOe pacuMpeHHe IIPOUCXOANUT Ha JTaIe ...

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

CocraBuTesb: ( . -.B. SlkoBneea

\

MuHHCTEpPCTBO HAYKH U BBICIIETo 0Opa3oBaHusa Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuil
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns: TexHomorns nepepaboTKN MIOIMMEPOB; XUMUYECKast TEXHOIOTUS OPraHMYECKUX BEIIECTB; XMMUYECKas TEXHOIOTUsl IPUPOIHBIX SHEPro-

HOcHUTeNel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'MakyceBa
15.03.2023 r.
JK3aMeHalMOHHBIN OnaeT Ne 2
1. Ckxopocmo u yckopenue. Ilpocmetiuiue 6udbl Q8UINICEHUS MAMEPUATLHOU MOYKU.
2. Tennonpoeodnocms.
3. Iomox eexmopa nanpsiicennocmu. Teopema Laycca Ons snexmpocmamuyecko2o nojs
4, Buibepume 00uH eapuanm omeema
p F 3 \ , o
i i Ha (P,V)-nuarpamme n3o0paxken mukiandeckuii nponecc. Ha yuactkax AB-BC temnepary-
3 Lo I pa...
A ' 5 BAPUAHTHBI OTBETOB:
2r i 1) Ha AB — nosbimaercsi, Ha BC - moHmxaercs;
| L i 2) IoHMKaeTcs;
Di «— iC 3) na AB — nonmwxkaercs, Ha BC - noBslmaercs;
L+ 1, 4)noBbIIAeTCH.
12 3 Vv

CocTaBuTeb: ( SRR - E.B. Skosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS

HpO(bPIJ'II)I TCXHOHOI‘H}I HeDeDa6OTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCKG}I TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKBSI TCXHOJIOTHUA NIPUPOAHBIX DHEPIo-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXJIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OnaeT Ne 3
1. Venosas cxopocme. Yenosoe yckopenue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovis—Jlenya.

4.  Buibepume 0dun eapuanm omeema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI M YCKOPEHUsI MAaTEpPUATIbHON TOUKH, KOJIEOIIOMIENCS 0 TapMo-
HUYECKOMY 3aKOHY.

[MKIHYecKas 4acToTa KoNeGaHmii-
TOYKH PaBHA
BAPUAHTBI OTBETOB:
1)2ct 2)1ct
3)4ch; 4)3 ¢t
CocTaBUTENb: ( s E.B. Slkosnepa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

HpO(i]I/IJ'IbZ Texuonorus nepepaﬁomn IIOJIMMEPOB, XuMH4ecKask TeXHOJIOTHS OpPTaHUYCCKHX BEIICCTB, XuMHUYecKask TeXHOJIOTHUs OPUPOAHBIX Y9HEPIo-
HOCHTENICH U yIJIEPOAHBIX MAaTCPUAJIOB

Cemectp 1
YTBEPXJAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHalMOHHBIN Onaet Ne 4
1. 3axomnwvi Hetomona.
2. Buympeunss snepeus peanbhozo 2asa.
3. Dnexmpocmamuueckoe none u ezo nanpsaxcennocmo. Cunosbie JuHUL.
>
4. Buibepume 0dun eapuanm omeema. MarepuanbHas Touka M IBIDKETCS 110 OKPY/KHOCTH CO CKOpocThio ¥ . Ha

—

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

TEJNBHOTO HampaBieHus, V; — IPoeKuus ¥ Ha at0 HampasieHue). [Ipu 3ToM A1 HOpMaNbHOTO An M TAHT'CHIU-

AITBHOTO ArYCKOPEHHS BBITIOIHSAIOTCS YCIOBHSL. . .
BAPUAHTBI OTBETOB:
1) an— yMmeHbIaeTcsi, a; — MOCTOSIHHO;

2) an— yMEHbIIAeTcs, a; - YMEHbIIACTCS;
3) an— MOCTOSIHHO, a; — MOCTOSHHO;
4) a,— MOCTOSIHHO, a; — YMEHBLIACTCS

P 2K - Sl

CocTaBUTE b ( e 7’ E.B. SlkoBneBa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS

HpO(bPIJ'II)I TCXHOHOI‘H}I HeDeDa6OTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCKG}I TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKBSI TCXHOJIOTHUA NIPUPOAHBIX DHEPIo-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXJIAIO
3as.ukinom ®MJ] &7 T.I Makycesa
15.03.2023 r.
JK3aMeHAMOHHBIN OmaeT Ne 5

1. 3axonwi coxpanenus umnynsca.

2. Daszosvie nepexodwl. Hzomepmbl peanviozo 2asa.

3. Pazsemenenuvie yenu. [lpasuna Kupxeoga.

4. Buwibepume 00un sapuanm omsema

i P =
CpenHsas KHHETHUECKash SHEPIUsS MOJICKYNbl WACAIBPHOTO Tra3a Hpu Temmeparype 7 paBHa S:EkT. 3nece | =

Nn + Ngp + 2Nk , tae Nn yNep U Nk— unciio creneHeil cB0OOABI MOCTYIIATEIBHOIO, BPALIATEIbHOIO U KOJI€0aTeIbHOIO
JIBIDKCHU I MOJIEKYJIbI. [l aTOMapHOTO BOOPO/Ia YUCIIO | PaBHO. ..

BAPUAHTBI OTBETOB:
1)1, 2)7; 3) 3; 4) 5.
CocTaBUTEb: e o E.B. Skoenepa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHckuil HaITMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKAN YHUBEPCUTET)
@akynemem Texnonocuueckuii
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns: TexHomOrns nEpepabOTKN MOIMMEPOB; XUMUYECKast TEXHOIOTUs OPraHMYECKUX BEIIECTB; XMMUYCCKAs TEXHOIOTUs IPHPOIHBIX SHEPro-

HOCHTENEH U yIiiepoIHbIX MaTepUalioB
Cemectp 1

YTBEPXJAIO

.

3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.

JK3aMeHalMOHHBIN OnaeT Ne 6
1. Pa6oma u mowmocme.

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

3. 3axown Kynona. EQunuybl usmepenus 3apsaoa

4. Buibepume o0un eapuanm omsema
Jlick HAYMHAET BPAlIATBLCS I10]] ICHCTBHEM MOMEHTA CHJI, IpaduK BPEMEHHOM 3aBUCH-
MOCTH KOTOPOTO TPECTABICH Ha PUCYHKE. YKaXHTe TpaduK, MPABHIBHO OTPAXKAFOIIUI
3aBHCUMOCTb YTIIOBOHW CKOPOCTH JTUCKA OT BPEMEHHU:

BAPUAHTBI OTBETOB:

)

CocTaBuresb: ( o 7 E.B. SIkosnesa

r IR S



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOHOI‘H}I HeDeDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCK&H TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKHSI TCXHOJIOTHUA NIPUPOAHBIX DHEPIo-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXJIAIO
3as.ukinom ®MJ] &7 T.I Makycesa
15.03.2023 r.
IK3aMeHAIUOHHBIN OniteT Ne 7

1. Mexanuueckas snepeus. Kunemuueckas snepausi.

2. Dumponus. Bmopoti 3akoH mepmoouHamuK.

3. Cmopounue cunvl. Dnexmpodsuicyuias Cuia u HanpsjceHue.

4. Bubepume 00un eapuanm omeema

CucremMa COCTOUT U3 TPEX IApPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KT, KOTOPbIC JBUTAIOT-
Cs TaK, KaK [OKa3aHO Ha PUCYHKE

Ecnu ckopoctu mapoB paBHbl v1=3wm/c, v2=2m/c, v3=IM/c, TO BeIMYMHA CKOPOCTH IMEHTpPa
MAcCC 3TOH CHCTEMBI B M/C PaBHa. ..

BAPUAHTBI OTBETOB:
1) 10; 2)5; 3)3; 4) 4.
3 3
CocTaBuTesb: € oo 7 E.B. Skosnea

MuHHCTEPCTBO HAYKHU U BBICIIETO 00pa3oBaHus Poccuiickoit denepannu
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(iJPIJ'IBZ Texuonorus HepeDa60TKI/I ITOJIMMEPOB, XuMu4eckasi TEXHOJIOTHUS OPraHUYCCKHX BCIICCTB, XuUMUYecKasi TEXHOJIOTHSI IIPUPOJHBIX 3HEPTO-
HOCHTECJIICHU U YIJICPOJAHBIX MATECPHAJIOB.

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJ1-7 " T.I'.MakyceBa
15.03.2023 r.
JK3aMeHANUOHHDBIH OnJieT Ne 8
1. Homenyuanvuas snepaus.
2. Luxn Kapno. Tepmodunamuyeckas wKaia memnepamyp.
3. Duepeus snexmpocmamuyecko2o noJs.
4,

Buibepume 0oun eapuanm omeema

JlMcK ¥ IMIMHAP NMEIOT OAMHAKOBBIE Macchl M paauychl (puc.). s ux MoMmeH-
TOB MHEPLIUU CIIPABEUINBO COOTHOIIEHHUE. . .

BAPUAHTBI OTBETOB:
Dh<ly; sl 3ol

CocTaBUTEb: AT E.B. flkoBnera



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHANIBHBIN HCCIIEI0BATENbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Texnonozuyeckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas T€XHOIOTHS

HpO(i]PIJ'II)I TexHonorus HeDeDaGOTKI/I TIOJIUMEPOB. XUMHUYECKast TEXHOJIOTUS OPTraHUYCCKUX BCHICCTB, XHUMHYECKas TEXHOJIOTHS IIPUPOIHBIX DJHEPro-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHalMOHHbI OuteT Ne 9

1. IHomenyuanvrnas suepaus mena 08uUICYWe2ocs nod 0eliCimeuem CUibl MAicechi.

2. Ob6pamumvie u Heobpamumbie npoyeccyl. Kpyeosou npoyecc.

3. IIposodHuKu 6 31eKmpocmamuieckom noJe.

4. Buwibepume odun eapuanm omeema
CIUTONITHOM ¥ MOJIBI IWJIMHAPHI, HMEIOIIUE OJANHAKOBBIE MACChl U PAJMYChl, BKATHIBAIOTCS 0€3 MPOCKAB3bIBAHUS HA
ropky. Eciu HayanpHbIe CKOPOCTH TEJ OZAMHAKOBEI, TO. ..
BAPUAHTDBI OTBETOB:

1) BbIIlIE MOJHAMETCS CIUTOLIHOM IIMIMH/IP ;

2) BBILIC TOJHAMETCS MOJIBIH IUITHHAD;
3) oba Tena MOJHUMYTCS Ha OJIHY U TY XK€ BBICOTY.

CocTaBuTelib: ( = 7 E.B. SIkosnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIICIO 0Opa30BaHus
«KazaHCckuil HALIMOHANIBHBIN HCCIIEI0BATENILCKUNA TEXHOJOTHUECKUN YHUBEPCUTETY
Dakynomem Texnonocuueckui
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(iJPIJ'[BI Texuonorus HepeDa60TKH ITOJIMMEPOB; XuMu4ecKasi TEXHOJIOTHS OPraHN4YCCKHX BCIICCTB, XuMUYecKasi TEXHOJIOTHUS IIPUPOJIHBIX 3HEPTO-
HOCHUTEICH U YIICPOAHBIX MAaTECPHUAJIOB

Cemectp 1

YTBEPXJIAIO

3as.muknom OM/I %" " T.IMaxyceBa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJeT Ne 10

1. Tomenyuanvuasn suepeus ynpyeo ()@d)ODMupO@GHHOZO mena.

2. IIpumenenue nepsoeo 3axona mepfwoduHaMuKu K u306apultec;<ozwv U U30MepMuUYecCKomy npoyeccy. Aouaba-

muyeckuil npouyecc.

3. 3ﬂ€KmD0€MKOCmb V@()MH@HHOZO npoeodHuKa. Bzaumnas ONIEKNIPOEMKOCHIb. KOH()@HCGmDDbl.

4. Buibepume 00un eapuanm omeema

p F
t | ; | Ha (P,V)-muarpamme m3o0pakeH nukiaudeckuit nmporecc. Ha ygactkax CD-DA Temneparty-
3 Lo NS IR S pa...
i H | BAPUAHTBI OTBETOB:
Al —L» IR
2t : 1) noBbImaercs;

2) na CD — nossitaercst, Ha DA - moHmkaercs;
DI +1 IC 3) monmxaercs;
i 4) na CD — nonmxaercs, Ha DA - moBsImaercs.

CocraBuTeb: i E.B. flkoBnesa



MuHHICTEpPCTBO HAYKH U BEICIIEro oOpasoBanus Poccuiickoit deneparm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuil
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue noarorosku: 18.03.01 Xumuyeckas TEXHOJIOTUS
Ipoduie:_TexHonorus nepepaboTKH NONUMEPOB; XUMHYECKasi TEXHOJIOTHSL OPraHWYECKHUX BEIIECTB; XMMUYECKas TEXHOJIOTHS MIPUPOTHBIX SHEPTo-

HOCHUTEJIeH U YIJICPOAHBIX MAaTEPUAJIOB

Cemectp 1
N YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHAUUOHHBIH OnJteT Ne 11
1. 3axow coxpanenus suepeuu 6 mexanuxe.
2. Iepeblil 3axoH MePMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUHECKOMY NPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoli meopuu.
4, Buibepume 0dun sapuanm omsema

Ha pucyHkax m300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI U YCKOPEHMS MaTepPHAIbHOM TOYKH, KOJIEOII0-
Imeiicsa 0 TapMOHHYECKOMY 3aKOHY.
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a4 BAPUAHTBI OTBETOB:
ik st 1) 4ct 2)3ct; 3)2¢
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CocTaBuTenb: ( ' Arooarr 7 E.B. Slkoenesa

MuHUCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHuUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckui
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
TIpodmns: Texuonorus nepepadOTKU MOIUMEPOB; XUMUYECKask TEXHOJIOTHS OPIraHWIECKUX BEIIeCTB; XUMHIECKask TEXHOIOIUS IPUPOIHBIX SHEPro-

HOcHUTeNel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp_1
N YTBEPXJIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIH OuteT Ne 12
1. Lenmpansuwiii voap 0syx abcomiomio ynpyeux wapos.
2. Buympenusis snepeusi 00noamomnozo 2aza. Cmenenu c60600bl MOIEKVIL.
3. one pasnomepro 3apsicennoli GeckoneuHot RIOCKOCTL.
4. Bubepume odun sapuanm omeema

Ha pucynke npencrasieH rpaguk QyHKIMN paclpeieNieHus: MOJIEKyYJ HASaTbHOro ra3a Io CKo-

f(v) = ™
poctsMm (pactipezenieHne MakcBemia), Te Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
KJTIOYEHBI B MHTEpBaJle CKOpPOCTeil 0T v 1o v+dv B pacueTe Ha eJUHHIly 3TOTO MHTepBama. [
9TOil GYHKIMH BEPHBIM YTBEPKICHUEM SIBIISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAKCHMyMa He MEHSIETCS,
2) 1p¥ HOHIKEHUH TEMIIEPATYPhI BEJIMYHHA MAKCHMYMa PacTeT;

3) pu U3MEHEHHHU TeMIIEpaTypsbI VIO O/ KPUBOil H3MEHSETCS.




CocTaBuUTeb: ( b E.B. Slkosnesa

MuHUCTEpCTBO HAYKH U BBICIIET0 0Opa3oBaHus Poccuiickoii denepanun
HinkHeKaMCKHUH XUMHKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHuUs
«KazaHckui HaITMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHIECKU YHUBEPCUTET
@akynomem Texnonocuueckui
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
Ipoduie: TexHosnorus nepepabOTKH NONUMEPOB; XUMHYECKasi TEXHOJIOTHsL OPTaHUYECKHUX BEIIECTB; XUMHYECKasi TEXHOJIOTHs OPUPOJIHBIX SHEPro-

HOCHUTEJIeH U YIJICPOAHBIX MaTEPUAJIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
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 nonas cdepa, UMErOIIME OJJMHAKOBBIE MAacChl M PaJMyChl, BKaThIBAIOTCSI O€3 MTPOCKaJIb3bIBaHUS HA TOpKY. Ecin
HavyallbHbIe CKOPOCTH TeJl OAUHAKOBBI, TO. ..
BAPUAHTBI OTBETOB:
1) BsImIe mogHUMETCS Tonast cdepa ;

2) o0a Tena NOAHUMYTCS HA OJTHY U Ty )K€ BEICOTY;
3) BbllIE TOTHUMETCS IIAp

CocraBuTeb: ( N E.B. SIkoBnesa

MuHHCTEepCTBO HAayKH U BhICIIero oOpasoBanus Poccuiickoit deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns: TexHomorns nepepaboTKN NOIMMEPOB; XUMUYECKast TEXHOIOTUS OPraHMYECKUX BEIIECTB; XMMUYCCKas TEXHOIOTUsI IPUPOIHBIX SHEPro-

HOcHUTenel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp 1
YTBEPXIAIO
3aB.ukaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 1.
JK3aMeHalMOHHbIN Ouitet Ne 14
1. 3axon Bcemuprnozo mazomenus. I pasumayuonnoe none. Hanpsoicennocmo epasumaytionHo20 no.s.
2. Paboma pacwupenus 2aza. Pusuueckuti cMulCl YHUBEPCANLHOU 243080 NOCHOSHHOL.
3. Hocnedosamenvioe u napaiienvHoe coeounetue nposoOHUKOS.
4. Buibepume 0dun sapuanm omeema
T
1 5 Ha pucynke mso6paken unkin Kapao B koopaunatax (T,S), rae S-sHTponus. AxnadatHoe
- cXKaTHe MPOUCXOIUT Ha FTarle ...
) ¥ BAPUAHTBI OTBETOB:
HN4-1;, 2)3-4;, 3)1-2; 4)2-3.
-3 - 3

[}



CocraBuTesb: ( SRS 4 E.B. Slkosnesa

\

MuHHICTEpPCTBO HAYKH U BEICIIEro oOpasoBanus Poccuiickoit deneparm
HinkHeKaMCKUH XUMHKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uiTHan)
(enepanbHOro roCyIapCTBEHHOTO OI0KETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue noarorosku: 18.03.01 Xumuyeckas TEXHOJIOTHS

Tpoduns: TexHonorus nepepaboTKN MOIMMEPOB; XUMUYECKast TEXHOIOTUS OPraHMYECKHX BEIECTB; XMMUYCCKAs TEXHOIOTUs IPUPOIHBIX SHEPIO-
HOCHTEJICH U YIVIEPOAHBIX MATCPUAJIOB

Cemectp 1
YTBEPKIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OuJieT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeounsas onuna c60600H020 npobeza monexyn. Idexmusnuiii Quamemp MOIEKYIL.
3. Iomenyuan 31eKkmpocmamuiecko2o nos. JKEUNOmMeHYUaIbHble NOGEPXHOCHIU.
4. Buibepume 0dun eapuanm omeema
thl _
\ Marepuanbaass Touka M ABHIKETCS MO OKPYXHOCTH CO CKOpO-
9
creio ¥ . Ha puc. 1 mokazaH rpaduk 3aBHCHMOCTH IPOCKIUHU

+
ckopoctuV; OT BpeMerH ( © — e/IMHMYHBIH BEKTOD MONOKHTEb-
%
Puc. 1 t HOTO HarpaBieHus, Vi — MPOEKIUs ¥ Ha 510 Harpasienue). [Ipu
’ 3TOM BEKTOp MOJHOI0 YCKOPEHMsI Ha pHc.2 UMeeT HalpaBJeHHE

CocTaBureb: ( S - E.B. Slkosnea

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii deneparun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«KazaHCKkuil HALIMOHANIBHBIN MCCIIE0BATENILCKUN TEXHOJOTHUECKUN YHUBEPCUTETY
Dakynomem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i)PIJ'[BZ Texuonorus HeDeDa6OTKI/I ITOJIMMEPOB, XuMu4eckasi TEXHOJIOTHS OPraHU4YCCKHX BCIICCTB, XuUMHUYecKasi TEXHOJIOTHSI IIPUPOJHBIX 3HEPTO-
HOCHUTEJICH U YTJIEPOJIHBIX MAaTCPUATOB

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUUOHHBIH OuJeT Ne 16
1. Bpawaiowuii momenm. Momenm unepyuu. Teopema [lmetinepa.
2. Cumecsb udeanbhvix 2a308.
3. CsAa3b MeAHcOV NHOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHMAMUYECKO20 NOSL.
4. Buibepume 00un eapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJla OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllteii-
Hepa. Ecan och BpaleHus! TOHKOTO KOJIbIIa IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT UHEPLIUH OTHO-
CUTEIbHO HOBOM OCH YBEIMYUTCA B ...

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

CocraBuTeb: ( S 4 E.B. SlkoBnesa



MuHHCTEpPCTBO HAyKH U BEICIIEro oOpa3oBanust Poccuiickoit denepanun
HipkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«KazaHCckuif HaMOHAIBHBIN UCCIIEI0BATENIBCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynemem Texnonozuyeckuil
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]PIJ'II)I TexHonorus HeDeDa6OTKI/I ITOJIMMEPOB, XuMHYECKast TEXHOIOTHS OPraHnYvYCCKUX BCIICCTB, XuMHudeckasi TEXHOJIOTHUS OPUPOJHBIX SHEPTO-
HOCHUTEJIEU U YIJTIEPOAHBIX MAaTEPHAJIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHAUUOHHBIH OuJieT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasnenusa cocmoanus. Honamue udeanvrozo 2asa. I azoevie 3akombl.
3. Tepmosnexmponnas smuccus. Paboma evixoda snexkmpona.
4. Bwibepume odun eapuanm omeema

Ha pucyHke mokasaH BEKTOp CHIIbL, AEHCTBYIOMIEH Ha dacTuily. PaGora, coBepiieH-
Hast 9TOM CHIIOH NP IEepeMeLICHHH YacTUlbl B TOUKY ¢ KoopauHatamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BBICIIET0o 0Opa3oBanms Poccuiickoit dexepanun
HwxHekaMCKUi XUMUKO-TEXHOIOTUICCKUA HHCTUTYT ((rma)
(enepaabHOTO rOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BICIIEro 00pa3oBaHuUs
«KazaHCkui HALIMOHANIBHBIN MCCIIE0BATENILCKUN TEXHOJOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XumMuueckas TEXHOIOTHS

HpO(iJPIJ'IBI Texuonorus HeDeDaGOTKI/I ITOJIMMEPOB, XuMu4eckasi TEXHOJIOTHS OPraHUYCCKHX BCIICCTB, XuUMUYecKasi TEXHOJIOTHSI IIPUPOJHBIX 3HEPTO-
HOCHTECJICHU U YIIICPOJAHBIX MAaTECPHATIOB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamensbHo20 08UICEHUS MEEePO020 Med.
2. Ocnosnoe ypasnenue MKT.
3.  OcHogul 30HHOI meopuu HPOBOOUMOCTY MBEPObIX Meil
4. Buibepume 00un eapuanm omeema

Touka M IBMXKETCS MO CIMPAIH B HAMPABICHHH, YKa3aHHOM CTpenkoit. HopmanbHoe
YCKOPEHHUE 10 BeIMIHNHE He u3MeHsieTcst. [Ipi 3TOM BEHYHHA CKOPOCTH ...
BAPUAHTHBI OTBETOB:

1) He m3MeHseTCH;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CoCTaBUTEb: i e E.B. SIkosneBa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOHOI‘H}I HeDeDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCK&H TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKHSI TCXHOJIOTUA IIPUPOAHBIX SHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
VYTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmteT Ne 19

1. Kunemuueckas snepeus epawenus meaa.
2. Maxpockonuueckue napamempbot.
3. Ione 06yx beckoHeuHblx NAPaNIeIbHbIX PASHOUMEHHO 3APANHCEHHBIX NIOCKOCELL.
4. Buibepume 0dun sapuanm omeema

T 5 Ipornece nzoOpakeHHbIi Ha pucyHke B koopaunatax (T,S), roe S — sHTpomus, sSBIsAeTCS

BAPUAHTBI OTBETOB:

1) u306apHBIM CIKATHEM;
2)M30XOPHBIM OXJIAXKICHHEM;
3) H30TEePMUYECKUM CIKATHEM;
4) amnabaTHBIM PaCHIUPEHHEM.

(&)

CocTaBuTeb: o O & E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenue nmoarorosku: 18.03.01 Xumudeckas TeXHOIOTUS
IIpodmns: TexHonorus nepepadOTKU MOTUMEPOB; XUMIYECKask TEXHOJIOTHS OPIraHUYECKUX BEIIeCTB; XUMHIECKask TEXHOIOTUS IPUPOIHBIX SHEPro-

HocHUTenel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp 1
_ YTBEPXIAIO
3aB.qukiaoM OMJ] /ﬁ“’ " T.IMakycepa
15.03.2023 1.
JK3aMeHAUUOHHBIH OuJeT Ne 20
1. 3axou coxpanenus momenma umnyivca.
2. Ocnosuvie nonoocenus MKT.
3. Honynposoouuxu. Cobcmeennas npo8oouMoCmb NOAVIPOEOOHUKOS.
4. Buibepume 00un eapuanm omeema
£(v) & Ha pucynke npencraenes rpapuk GpyHKIUH pacnpenesicHUs MOJCKYJ UaealbHO-
dN
flv)=—
ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBeia), Tie Ndv _ noms mo-

: JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBaje CKOPOCTEH OT v 10 v+dv B
i | pacdere Ha eIUHHUIY 3TOr0 MHTepBaya. [1st 3TOH (YHKIMU BEPHBIM YTBEPKACHH-
: €M SIBJIIETCS IPU BO3PACTAHUU TEMIEPATYPBL: ...

I BAPHUAHTBI OTBETOB:

: 1) MakCUMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY OOJIBIINX CKOPOCTEN;

L 2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
3) MaKCHMyM KPHBOM CMECTHTCSI BIIEBO, B CTOPOHY MEHBIIINX CKOPOCTEH.

' azP

CocTaBUTEb: Ao e E.B. flkoBnepa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOIO YUPESIKACHHUS BBICIIEr0 00pa30BaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOHOI‘H}I HeDeDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCK&H TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKHSI TCXHOJIOTHUA NIPUPOAHBIX DHEPIo-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
_ YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHBIH OmteT Ne 21
1. Vcnosus pasnosecus meepdozo meaa. Budvl pasnosgecusi.
2. Ocnosubie nonooicenus MKT.
3. DOnexmpocmamuueckoe none pagHOMEPHO 3aPAICEHHOU ChepuiecKkoll noGePXHOCHI.
4. Bubepume 00un eapuanm omeema

_ 42
MoOMEHT UMITyIbCa TeJla OTHOCHTENNBHO HETIOABMKHON OCH M3MEHSETCS 110 3aKOHY L=at”  yiamure rpaduk, mpa-
BIJIBHO OTPa)KaIOIINH 3aBUCIMOCTH OT BPEMEHH BEJTMUYMHBI MOMEHTA CHJI, IEHCTBYIOIUX Ha TEJO.
BAPUAHTBI OTBETOB:

M Il Il M
* * e —
1) t;2) ) ' 4) k.
CocraBuTe/b: ( ; e } 7 E.B. flkoBnea

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns; TexHomorns nepepaboTKN MOIMMEPOB; XUMUYECKast TEXHOIOTUS OPTaHUYECKUX BEIIECTB; XMMUYECCKAs TEXHOJIOIUsI IPUPOAHBIX SHEPro-

HOcHUTeNel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp 1
_ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHaIMOHHBIN OmaeT Ne 22
1. Tapmonuueckue konebamenvhvle Q8UNCEHUSL.
2. Cumecb udeanvnuvix 2a308.
3.  Koumaxm 31ekmponH020 1 QbPOUHO20 NOJIYRPOEOOHUKOE.
4. Buibepume 0dun eapuanm omsema
v
CucreMa cCOCTOMUT U3 TpeX LIAPOB ¢ MaccaMu mi=1 Kr, mp=2Kr, m 3=3 KI, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK MIOKa3aHO HA PUCYHKE
— g Vt
Ecnmu cxopoctn mapos paBHBEI v1=3wm/c, v2=2m/c, v3=1M/c, TO BEKTOpP CKOPOCTH
0 ;'f LEHTPAa MAcC 3TOI CUCTEMBI HaIlPaBJIEH. . .
m, BAPUAHTBI OTBETOB:
7 m, . 1) Bmons ocu -0OY;;
: ’ Vs 2) Bposb ocu +OX

3)Bmoss ocu OX.

CocTaBuTeJib: a7 E.B. SIkoBnesa



MuHHCTEepCTBO HAYKH H BhICIIero oOpa3oBanus Poccuiickoit deneparun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
@axynemem Texnonocuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]PIJ'II)I Texnonorus HeDeDaGOTKI/I ITOJIMMEPOB, XuMHYECKast TEXHOIOTHS OPraHn4YCCKUX BCIICCTB, XuMHUUecKass TeXHOJIOTHUS OPUPOJHBIX SHEPTO-
HOCHUTCIJICH U YIJICPOAHBIX MATCPHATIOB

Cemectp 1
_ YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Ckopocmb u yckopenus npu 2apmMoHu4ecKux Koiebanusx.

2. Luxn Kapno. Tepmodunamuueckas wKaia memnepamyp.

3. 3axon Kyanona. EQunuysl usmepenus 3apaoa.

4. Bubepume 00un eapuanm omeema

IIpu pacueTe MOMEHTOB MHEPLHU TeJa OTHOCUTENBHO OCEH, He
NIPOXOJLIUX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllreii-
Hepa. Ecam ock BpallieHHs TOHKOTO KOJblia NEpEeHEeCTH U3 LIEH-
Tpa Macc Ha pacctosHue 2R (puc.), To MOMEHT UHEPIMH OTHO-
CHUTEJIbHO HOBOM OCH YBCJIUYHUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocraBuTeb: ( € oo - 7 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BaTENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Tpoduns: TexHomorns nepepaboTKN MOIMMEPOB; XUMUYECKast TEXHOIOTUS OPraHMYECKUX BEIIECTB; XMMUYCCKAs TEXHOIOTUs MPHPOIHBIX SHEPro-

HOcHUTeNel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp 1
YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 1.
JK3aMeHaMOHHBIN OmaeT Ne 24

1. pvocunnviii masmuux.

2. VYpasnenus cocmoanus. [lonamue udeanvnozo 2asa. I azosvie 3aKoHbi.

3.  DOnexmpuueckuti mox. Cuna u niomHocms moka.

4. Buibepume 0dun eapuanm omsema
CpenHsisi KHHETHYECKash SHEPTHsl MOJIEKYJI ra3a mpu Temmeparype 7 3aBUCHT OT HX CTPYKTYpPBI, YTO CBSI3aHO C BO3-
MOJKHOCTBIO Pa3iIMYHBIX BHJIOB JIBH)KCHHUS aTOMOB B MOJIEKyle. [Ipy yCIOBUH, YTO MMEKOT MECTO TOJBKO MOCTYIIA-
TEJNEHOE W BpAIIaTeILHOE JIBIKCHHE, CPEIHS dHepris Moiekyl aszorta (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3, 21 3) O, +; Hr-.
SKT KT SKT SKT

CocraBuTe/b: L E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
@axynemem Texnonocuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
Ipoduie: TexHosmorus nepepabOTKH NONUMEPOB; XUMHUYECKasi TEXHOJIOTHSL OPTaHUYECKHUX BEIIECTB; XUMHYECKasi TEXHOJIOTHs OPUPOJIHBIX SHEPro-

HOCHUTENEH 1 YIJICPOAHBIX MAaTCPHUATIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHBIH OmteT Ne 25

1. Qusuueckuii u Mamemamuyeckull MAsmMHUKY.
2. Peanvuvie 2azvl. Ypaenenue Ban-0ep-Baansca.
3. Dnexmpocmamuueckoe noae u e2o Hanpaxcennocms. Cunoevie AuHUU.
4. Bubepume 00un eapuanm omeema

T 5 Ipornece nzoOpakeHHbIi Ha pucyHke B koopaunatax (T,S), roe S — sHTpomus, sSBIsAeTCS

BAPUAHTBI OTBETOB:

1) aguabaTHBIM CIKATHEM ;
2)M30XOPHBIM HAarPEBaHHEM;

3) u300apHBIM paclIPEHHUEM;

4) H30TEPMHUYCCKUM PACIIHPECHHEM.

(&)

P2 Sidle

CocraBuTesb: ( o w7’ E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPESIKACHHS BBICIIET0 00pa30BaHuUs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuil
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS
Hqu]I/UIbZ Texnonorus HeDCDaﬁOTKI/I IOJIUMEPOB, XHUMUYECKast TEXHOJIOTHS OpPraHnyvyeCKuX BCHICCTB, XHUMUYECKass TEXHOJIOTUS IPUPOAHBIX SHEPTO-
HOCHTENEH 1 VYIJICPOAHBIX MaTCpHaJIOB
Cemectp_1

YTBEPXJAIO

.

3ap.uukiom OMJ] & T.I'.MakyceBa
15.03.2023 r.

JK3aMeHalMOHHBIN OnaeT Ne 26
1. Duepeusa capmonuueckux xonebanuil.
2. Buympennsas suepeus peanvrozo 2asa.
3. Cmoponnue cunvl. Dn1ekmpoOsudsCcywas Cuid U HanpaJiceHue.
4, Buibepume 00un eapuanm omeema

! Ha (P,V)-nmarpamme n3o6pakeH nukiandeckuii nporecc. Ha ygactkax DA-AB temmnepaty-
I — IS S R pa...
' BAPUAHTBI OTBETOB:
2r 1) noBbIimaercs;
2) na DA — noBbimaercsi, Ha AB - moHmxkaeTcs;
Di +1— iC 3) moHmxKaeTcs;
4) na DA — nonmxaertcsi, Ha AB - moBslaercs.

CocTaBuTeENb: R & E.B. SIkoBnesa



MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]PIJ'II)Z TCXHOHOI‘H}I HeDeDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCKG}I TCXHOJIOTHUA OPTaHUYCCKUX BCIIICCTB, XI/IMI/I‘IGCKBSI TCXHOJIOTHUA NIPUPOAHBIX DHEPIo-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXJIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHBIH OuteT Ne 27
1. 3amyxaowue xorebanus.

2. Ipumenenue nepso2o 3aKoHa MepMOOUHAMUKY K U300apUecKoMY U U30mepmMuyeckomy npoyeccy. Aouaba-
muueckuil npoyecc.

3. IHomenyuan s1eKkmpocmamuiecko20 nos. IKeUnomeHYuaIbHble NOBEPXHOCHIL.

4. Buibepume 0oun eapuanm omeema

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

BAPUAHTBI OTBETOB:

1) ot Hac NepICHANKYIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) X HaM NIePHEeHUKYJIPHO IUIOCKOCTH PUCYHKA.

CocTaBuTeb: ( e E.B. SIkosneBa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OOHKETHOTO 00Pa30BaTEIbHOTO YUPESKACHHUS BBICIIEr0 00pa30BaHUsA
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

HpO(l]I/IJ'IbZ Texuonorus HeDCDaﬁOTKI/I TIOJIMMEPOB, XuMHYecKasi TeXHOJIOTHUS OpPraHu4YCeCKHUX BCIICCTB, XuMHYecKask TEXHOJIOTHUs OPUPOAHBIX YHEPIo-
HOCHUTEICH U YITICPOAHBIX MAaTECPHUAJIOB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 1.
JK3aMeHalMOHHBIN OmaeT Ne 28
1. Buwnyocoennvie konebanus. Pezouarc.
2. [epeuviii 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K UB0XOPULECKOMY NPOUECCY.
3. Buigod 3axona Oma 8 pamkax Kiaccuieckol meopuu.
4. Buibepume 0dun eapuanm omeema

Ipu pacueTe MOMEHTOB WHEPIMHU Telld OTHOCHTENBHO OCei, He
MPOXOJANIMX Yepe3 IEHTP Macc, MCHONB3YIT Teopemy IlITeii-
Hepa. Ecnu och BpameHuss TOHKOTO KOJIbIIA TIEPEHECTH U3 LICH-
Tpa Macc Ha pacctosade 2R (puc.), TO MOMEHT MHEPIIUH OTHO-
CHTEBHO HOBOM OCH YBEJMYUTCA B ...

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

CocraBuTesb: ( N E.B. Slkosnesa



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyrvmem Texnonocuueckuu
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hamnpapnenue noarorosku: 18.03.01 Xumudeckass TEXHOJIOTHS

[Tpodunb: TexHONIOTUS MepepaboTKH MOJUMEPOB; XHUMHUYECKAsh TEXHOJIOTHUS Opra-
HUYECKUX BeIlecTB, XUMHUYECKasi TEXHOJOTHUsl IPUPOIHBIX DHEPIOHOCUTEIEH U VYI-
JIEPOIHBIX MATEPHAJIOB

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

MaxkcruManbHOE KOIMYeCTBO OaisioB 3a sk3amen 40:

10 6an0B 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIPOC,

10 6anyoB 3a 4YeTBEPTHI BONMPOC, MPEACTABICHHBIN B BUIEC PaCYETHOTO 3a/1a-

HUA.
MUuHUMAIBHOE KOJIMYECTBO 0AJIOB 3a DK3aMeH 24.

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

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

- TI0OKa3aJ TIyOOKHE W BCECTOPOHHHE 3HAHUS TI0 BOIPOCY OMIieTa B COOTBET-
CTBHUHM C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONIUX (hH3MYeCKHMX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO M TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBII MaTepuall, IeMOHCTPHUPYSI YMEHUE aHAIU3UPOBATh PA3JIMUYHbIC HAYUYHbIEC B3IJIsI-
JIbI, QpTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO To3uimio (1,2 < R< 1,4);

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

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

3a OTBET Ha 60npoc BuICTaBIsAETCs CTyNeHTY 8 < R< 9 f6annoe, ecnv CTyAeHT:

- MOKa3bIBaET TBEPJIbIE M JOCTATOUHO IOJHBIC 3HAHMS IO BOIMPOCY Ousiera B
COOTBETCTBHUH C YUEOHOU MPOTrpaMMOii, YBEpEHHO OPUEHTHUPYETCS B OCHOBHOM JIH-
Tepatype, 3HaeT TpeboBaHus K puzndeckum 3akonam (5,0 < R< 5,4);

- CaMOCTOSTENILHO U TIOCIICIOBATEIHPHO M3JaraeT yueOHbIN Marepuani, mpe-
MPUHUMAET TIOTIHITKY aHAIM3UPOBATh PA3IMUHbBIE HAyYHBIE B3TJISABI 1 OOOCHOBATH



COOCTBEHHYIO IMO3UIMIO, IPYU ATOM JIONyCKaeT He3HaunuTelbHble omuoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TECOPETUUCCKUE IMOJOKEHUS C TMPAKTUICCKOMN JCATEITHHO-
ctbio (1,0 <R< 1,2);

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

3a OTBET Ha 60npoc BhICTaBIsAeTCA CTyneHTy 6 < R< 8 6annos, eciu cTyneHr:

- 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 MaTepuai u3araeT pernpoayKTUBHO, JOMyCKask HEKOTOPBIE OIITNO-
ku (0,75 <R< 1,0);

- MPEANPUHUMACT TIOMBITKH aHAIM3UPOBATh PA3IUYHBbIC HAYYHBIC B3IJISIIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO IO TpeboBaHuto mpenogasarens (0,75 < R<
1,0);

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

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

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

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

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

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

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

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

- peub c1a0bo0 pa3BuTa U MayioBbipasuteabHa (R< 0,75).



MuHHCTEpPCTBO HAyKH U BHICIIEro obpasoBanust Poccuiickoit denepanun
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Texnonozuyeckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas T€XHOIOTHS

HpO(i]PIJ'II)I Texnonorus HeDCDa6OTKI/I TIOJIUMEPOB. XUMHUYECKast TEXHOJIOTUs OpPTraHUYCCKHUX BCIICCTB, XUMUYECKast TEXHOIOTHS IIPUPOIHBIX DHEPTO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHDBIH OuteT Ne 1
1. Maecuumuoe none. Macnumnas unoyxyus. 3axon Amnepa.
2.  Cospemennvle npedcmasienus o ceeme.
3.  Tennosoe uznyuenue. 3axon Kupxzoga.

4. Buibepume o0un eapuanm omeemad
Peakuus pacnajga npoToHa 1o cxeme p—oettv+v
HEBO3MOXKHA. DTO SIBIIACTCS CJICCTBUEM HEBBITIOJHCHUS 3aKOHA COXPAHCHU. . .
a) IENTOHHOTO 3apsiJia
0) 2IEKTPUYECKOTO 3apsiia
B) CIIMHOBOTO MOMEHTA HMITYJTbCa

CocTraBuTenb: . 7 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCyunIuK

Hanpasnenue noaroroku: 18.03.01 XumMuueckas TEXHOIOTHS

HpO(i)I/IJle TexHonorus HCDCD&GOTKI/I IIOJIMMEPOB, XuMu4eckast TEXHOJOI s OpPraHuyYeCKHuX BEIIECTB, XuMHYecKast TEXHOJIOIHs IPUPOAHBIX DHEPIO-
HOCHUTECIICHU U VIJICPOAHBIX MaTCpHaJIOB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAHMOHHBII Ouiter Ne 2

1. Hoaynposoonuxu. Co6cmeennas u npumechas npogoouMochib.

2. OcHosHble 3aKOHbL 2e0MEeMPUYECcKOll ONMUKIL.

3. 3axomvi uznyuenus abcoNOMHO YePHO20 Med.

4. Bubepume 0dun sapuanm omeema

DNEKTPOH JIOKAJTN30BaH B MPOCTPAHCTBE B mpezaenax A X = 1 MkM. YuuThiBas, 4to noctostHHast [Inanka h
=1,0510 3*]Ik>c, a Mmacca snexTpoHa M= 9,1+103! kr, HeonpeaeneHHOCThL CKOPOCTH A Vy (B M/C) COCTaB-
JSIET HE MEHee. ..

a) 115

6) 0,115

B) 8,7

CocTaBuTeb: e 7 E.B. SIkosnesa



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

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOJ’IOI‘H}I HGDCDa60TKI/I TIOJIUMEPOB. XI/IMI/I‘IGCK&H TEXHOJOTHUS OPraHNYCCKHUX BCIICCTB, XI/IMI/I‘IGCKaH TECXHOJOI'UA IIPUPOAHBIX DHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
_ YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
OK3aMeHAIMOHHBII OmteT Ne 3

1. Tpancgopmamop. Duepaus maznummo2o nois.

2. Bwis00 3axona npenomienus ceema.

3. Domosnexmpuueckuii 3pdexm.

4. Buibepume 0dun sapuanm omeema

Ha pucynke n300pakeHBI CTallMOHapHBIE OPOUTHI aTOMa BOJIOPOJA COTIACHO MOJIe-
mm Bopa, a Takke ycIOBHO W300paskeHBI ITEPeX0bl 3JIEKTPOHA ¢ OJHOM CTallMOHAp-
HOW OpOUTHI Ha JPYTYIO, CONPOBOXKAAIOIIUECS N3TyYSCHHEM KBaHTa SHEPTHU. B yib-
TpadHoIeTOBOM 00JACTH CIIEKTPa 3TH MEPEXOIbl NA0T ceputo JlaliMaHa, B BUAMMOIA
— ceputo banbmepa, B uH(pakpacHoi — ceputo [lamena. HauOombieii dacTtoTe
KBaHTa B cepuu JlaiimaHa COOTBETCTBYET MEPEXON. ..

BAPUAHTbI OTBETOB:

1) n=5->n=2; 2)n=5->n=1;
3)n=3->n=2; AHn=4—->n=3.
=5 CocTraBuTens: ' Ao & E.B. Slkosnesa

MuHHCTepCTBO HAYKH M BEICIIEro oOpazoBanus Poccuiickoit deneparyn
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckui

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
TIpoduns: TexHomOrN NEpepabOTKH MONUMEPOB; XUMHYECKas TEXHOJIOTUS OPraHMIECKHX BEIIeCTB; XUMUUIECKask TEXHOIOIHS IPUPOIHBIX YHEPro-

HOcHUTenel u YIJIIEPOAHBIX MATEPUATIOB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
Ik3aMeHAIMOHHBbIH OnjieT Ne 4
1.  [ua- u napamacnemuxu. PeppomacnemuKu u ux ceoticmsa.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenios ¢ noMoubIO JUH3.
3. Popmyna iinwmeiina onsa enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume odun sapuanm omsema

Ha pucynke mokasansl HamnpaBieHus naatomiero ¢horona (y), paccesiuaoro ¢orona (y’) u
anekTpoHa otaauu (€). Yrox paccesaus 90°, HampaBlieHUE ABMKECHUS JJIEKTPOHA OTJAYH

— =)
COCTABJISET C HAMPABICHHEM MAJAloMmero GoToHa yromx ¥ =30
HOTO (hOTOHA P:b , TO UIMITyJIbC 3JIEKTPOHA OTAAYH PaBEH. ..

. Eciu umnynsc paccesin-

BAPUAHTBI OTBETOB:
V3P, 22J3P; 32p,; AP,

CocTaBuTeb: oo E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«Kazanckuii HaMOHAJIBLHBIN HCCIIEI0BATENbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
Ipoduie: TexHosorus nepepaboTKU MOIUMEPOB; XUMHUYECKAss TEXHOJIOTUS OPraHMYECKUX BEHIECTB; XUMHYECKasi TEXHOJIOTUS IPUPOIHBIX SHEPro-
HOCHTEJICH U YIJICPOIHBIX MATEPHAIOB

Cemectp 2
VYTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
IK3aMeHAMOHHBIH OuteT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnognvie homomempuyeckue 8eIUYUHbL.
3. Csemogoe dasnenue. dppexm Komnmona.
4. Buibepume 0dun sapuanm omeema
BeposarHocTs 00HAPYKHUTH HIEKTPOH HA ydacTke (a,b) OMHOMEPHOTO IMOTCHIIMAIBFHOTO SIIHKA C OECKOHEYHO BBICO-
b
W= J‘w dx
Y4 KHMH CTCHKaMH BBIYHCIICTCS IO (OopMyJIe a , tie ¥ — motHOCTH BEPOSATHOCTH,
omnpezesaemas hd -pynkuueit. Ecnu hd -QyHKUMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
1 1 1L <x <L
\ I BEPOATHOCTH OOHAPYKUTH JIEKTPOH Ha yuacTke & paBHa...
I I
| I
: : BAPUAHTBI OTBETOB:
o 1 5 L 13 2) 3; 3 L 4 L.
3 3 8 8 2 4
CocraBuTelib: > £ E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOIOIMYECKUI YHUBEPCUTET»
@akynomem Texnonocuueckuil

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs
Ipoduns: Texuonorus nepepabOTKH MONTUMEPOB; XUMUYECKas TEXHOIOTHS OPraHUYECKUX BEIIECTB; XUMUYECKast TEXHOJIOTHS IPHPOAHBIX SHEPTo-
HOCHTENIEH ¥ YIIepOJHBIX MATEPHAIIOB

Cemectp 2
~ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 1.
JK3aMeHAMOHHBIIH OuieT Neb
1. [Jeiicmsue macuumnoeo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Koeepewmmnocms u MOHOXPOMOMUYHOCHb C8emMO8bix 80aH. Unmepdepenyus ceema.
3. Mooenw amoma Pesepdopoa. [Tocmyramer Bopa.
4. Buibepume 0dun sapuanm omeema

Ha pucynke noxazana opuenmayus 6ekmopos nanpsajcennocmu anekmpuyueckozo (E ) u maenumnozo (H ) noneii 6
NEKMPOMASHUMHOU 80IHe. Bexmop niomnocmu nomoxa sHepeuu 31eKmpoMAcHUMHO20 NOJIsL OPUEHIMUPOBAH 8 HaANpas-

JIEHUU ...

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

/

CocTaBuTe/lb: S~ 7 E.B. Slkosnesa



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI UHCTUTYT ((rIira)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATENIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Texnonozuyeckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas T€XHOIOTHS

HpO(i]PIJ'II)I Texnonorus HeDCDaGOTKI/I TIOJIUMEPOB. XUMHUYECKast TEXHOJIOTUs OpPTraHUYCCKHUX BCIICCTB, XUMHYECKas TEXHOIOTHS IIPUPOIHBIX DHEPTO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
_ YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 1.
Jk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cua Jlopenuya.
2. Memooul nabniodenus unmepdepenyuy ceema.
3. Teopus cmpoenus amoma 6000poda no Bopy. Qudpakyus muxpouacmuy. Boanwt de Bpoiins.
4. Buwibepume 00un eapuanm omeema.

Ecnu 3a4YCPHCHHYIO MJIACTUHKY, Ha KOTOPYIO MaJAacT CBET, 3aMCHUTL HAa 3€PKaJIbHYIO TOH Ke mjomanu, To CBE-
TOBOC JJaBJICHUC. ..

BAPUAHTBI OTBETOB:
1) ocTaHeTcs HEM3MEHHEIM;
2) yYMEHBIIHTCA B 2 pa3a;
3) yBenuumTCA B 2 pasa.
CocTaBuTENb: e & E.B. Slkosnesa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XumMuueckas TEXHOIOTHS

HqulHJ’IBZ Texuonorus HeDCDaﬁOTKI/I IIOJIMMEPOB, XuMH4yecKasi TEXHOJOTHS OpPraHnY4YCCKHUX BCHICCTB, XuMuyeckast TEXHOJIOTHsI TIPUPOJAHBIX SHEPTO-
HOCHTECJIICHU U YIIICPOJAHBIX MAaTECPHATIOB

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouiter Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKUX HICHKAX.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerorcs 4 PELIETKH C Pa3TMYHBIMH OCTOSHHBIMU d, OCBEIIaeMbIe OTHIUM U

TEM K€ MOHOXPOMATHYCCKUM H3ITYYCHUEM pa3J'[PI'-IHOI>i uHTeHCcUBHOCTH. Kakoit PUCYHOK UJLTIOCTPUPYET MOJIOKEHUE
TJIaBHBIX MAaKCUMYMOB, CO3JaBa€MbIX Z[Hd)paKHHOHHOﬁ pemeTKoﬁ C HaMMEeHb el MOCTOSTHH O pemeTlm? (J — UHTCH-

CHUBHOCTH CBETa, P yroJ TuQpaxiunm).

BAPUAHTBI OTBETOB:

] ]
10T n 1 T

. AN

1) 04 03 02 01 8] o1 02 03 04 <1nL12) 04 03 42 41 0 o1 03 03 04 siws) o4 03 0p 01 0| 81 b3 03 o me
1

CocTaBuTens: S 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS
Ipoduie: TexHosorus nepepaboTKU MOAUMEPOB; XUMHUYECKas TEXHOJIOTUS OPraHMYECKUX BEIIECTB; XUMHUYECKas TEXHOJIOTHUS IPUPOTHBIX IHEPro-
HOCHTEJICH U YIJICPOIHBIX MATEPHAIOB

Cemectp 2
YTBEPXJIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
IK3aMeHAUOHHBIH OnteT Ne 9
1. Henenue onexmpomazrummnoii undykuuu. 3axon Papades — Makcseina
2. Ipumenenue uumepgepenyuu.
3. Bonnosas pyHKyus u ee cmamucmuyeckuli CMblCa.
4. Buibepume o0dun sapuanm omeema. Ha pucynke npedcmasiena 3a6ucumoce MAzHUMHO20 ROMOKA, RPOHU3bIEAIOUe-
20 HeKOMOpbIll 3aMKHYmblll KOHmMyp, om epemeru. I/[C uHOyKyuu He 603HUKAem HA UHMepEATe...
@, Bo
41 |
1
1
2 |
1 I 1
1 | 1
1 | 1
BT B e O e
1 2 L[4 16 t,c
ABCDE ! !
) :
1
1
-4 BapualiTel 0TBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocraBuTe/ib: 4 Ao £ E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue nmoarorosku: 18.03.01 Xumudeckas TEXHOIOTUS
Ipoduns: Texuonorus nepepabOTKH MOIMMEPOB; XUMHYECKas TEXHOIOTHS OPraHUYECKUX BEIECTB; XUMUYECKas TEXHOIOTHS IPUPOAHBIX SHEPro-
HOCHUTENEH U YIIIepOIHEIX MaTepUaIoB

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHalMOHHBIIH outer Ne 10

1. Huovkmusnocmo. Camoundykyus. Bzaumnas undykuyus.

2. Hugpaxyus ceema. [punyun Loticenca-@peneis.

3. Vpasuenue llpeduncepa.

4. Buibepume 0dun sapuanm omeema

Ha PUCYHKE ITOKa3aHa KpuBadgd 3aBUCUMOCTHU CHCK’I‘paJ’ILHOﬁ IJIOTHOCTH SHEPTreTHUYC-

it GOOK CKOH CBETHMOCTH a0COJIIOTHO YEPHOTO Teya OT UHHBI BoHbI mpu T=6000K. Ecnu
I TeMIlepaTypy Tejla YMEHBIIHUTD B 2 pa3a, TO SHEpreTHYeckas CBETUMOCTh abCOIIOT-
: HO YEPHOT'0 TeNla YMEHBIIUTCS. .
I BAPUAHTBI OTBETOB:
: 1) B 16 pasa; 2) B 8 pasa; 3) B4 pasa; 4) B 2 pasa.
|
I > / i
500 P, HM CocTaBuTeb: Ao & E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]PIJ'II)I Texnonorus HeDeDaGOTKI/I ITOJIMMEPOB, XuMHYECKast TEXHOJIOTHSI OPTraHNYECCKUX BCIICCTB, XuMHuUeCcKass TEXHOJIOTHS IIPUPOJHBIX SHECPTO-
HOCHUTENEH 1 YIJICPOAHBIX MAaTCPHUATIOB

Cemectp 2
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAUMOHHBIH OuteT Ne 11,
1. Buinyoicoennwiil 21eKmpomacHumuble KoaeoaHus.
2.  Obocnosanue npavomneiinocmu pacnpocmpanenus ceema. 3omb Openes.
3. Obwue ceedenus 06 amomax u sdpax.
4.  Buibepume odun sapuanm omsema. ITornas cucmema ypasnenuti Makceeana 0iis SNeKMpOMASHUMHO20 ROJISL UMEem GUO:
= = BE - - =
j‘Edl :—J‘B—ds j‘DdS = J‘pdV
@ &% @ )
- o ) b B P
Hd1 = J‘ j+—d8s j‘BdS =0
it
L) ) &
Crnenyromas cuctTeMa ypaBHEHHH CIIpaBe/InBa JJIsl IEPEMEHHOTO SJIEKTPOMArHUTHOTO OIS ...
—- = BE - = =
e = & 1) B OTCYTCTBHE 3apsKEHHBIX TN H TOKOB MPOBOJMMOCTH;
2) npy HAIMYKMHA 3aPSDKEHHBIX T U TOKOB MPOBOIMUMOCTH;
=
- = D. = ==
:fHdl = [—ds j‘BdS:O
8] & ) 3) B OTCYTCTBHUE 3apsKEHHBIX TEJ;

4) B OTCYTCTBUE TOKOB IIPOBOAUMOCTH.

CocTaBuTENb: = S E.B. Slkoenesa

MuHuCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHMUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

HpO(i]I/IJ'IbZ Texuonorus HeDCDaﬁOTKI/I TIOJIMMEPOB, XuMHUYecKask TEXHOJIOTHS OpPraHuYCCKHX BCHICCTB, XuMHuYecKas TeXHOJIOTHS NPHUPOAHBIX SHEPTO-
HOCHTEJICH U yIJICPOAHBIX MATCPUAJIOB

Cemectp 2
YTBEPXJAIO
3as.muknom OM/I /ﬁ“’ " T.I.Makycesa
15.03.2023 r.
JK3aMeHAlHOHHBIIH Outer Ne 12
1. Maenumnbui momenm snexmponos u amomos.
2. udparyus ceema om 0dnoii wen.
3. Duepeus censu. depexm maccor adpa.
4.  Bwbepume odun sapuanm omeema .CranmoHapHbIM ypaBHeHHeM LlIpenuHrepa iIs 9NeKTpoHa B BOJOPOIONOTO0OHOM HOHE SIBISETCS
YpaBHEHHE ...
BAPUAHTBI OTBETOB:
2 2
2m Ze o 2m
A+ —(E+——w=0 g’r+_25¢;:0
1) A Argr 2)dx" & :
2 2.2
d 2m woy©x 2
VB2 =0 Ap+ 2 Ew=0
dx* R 2 Al
3) ax 4)

CocTaBuTeb: oo E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TeXHOJ’IOFH}I Tiepe a60TKI/I ITOJIMMEPOB., XHMH‘ICCKa}I TECXHOJIOTHA OPraHNYCCKHX BCIICCTB, XPIMPI‘{BCKB}I TCXHOJIOTUA IMPUPOAHBIX DHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
_ YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
OK3aMeHAlHOHHDBIIH Ouier Ne 13
1. Konebamenvnwiii konmyp.
2. Paspewarowas cnocobHocmy onmu4eckux npubopos.
3. Ecmecmeennas paduoakmusHocmo. a, B, ¥ — uziyuenus.
4. .Buibepume 0dun eapuanm omeema

Ha pucynke moka3aHsl HalpaBlieHHs Hagaiomero GortoHa (y), paccesHHoro ¢gotoHa (Y’) u
anekTpoHa otAauu (€). Yron paccesaus 90°, HampaBlieHUE ABMKEHHUS JJEKTPOHA OTJA4H

COCTABIISET C HANpABJICHHEM Majaromero $potoxa yrom © =30 Eom UMILYJILC PAacCesH-

HOro oToHa P; , TO UMITYJIEC DJIEKTPOHA OTAAYH PaBEH. ..

BAPHAHTBI OTBETOB:  1)2P,; 223 P/’ V3P, 4P
CocTaBuTeNb: oo & E.B. Slkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHMUs
«KazaHckuil HalMOHAIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuil
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 XuMuueckas TEXHOIOTHs

HpO(i]I/IJ'IbZ TexHosorus nepepadoTKU MOIMMEPOB; XUMUYECKAs TEXHOIOTUS OPTraHNYECKUX BEIIECTB; XUMUYECKask TEXHOIOTHS IPUPOIHBIX SHEPTO-
HOCHTENICH U yIJIEPOAHBIX MATCPUAJIOB

Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJI & T.I.MakyceBa
15.03.2023 1.
9K3aMeHAMHOHHLIH Omiaer Ne 14

1.  Ocuoswi 30mn0ii nposoduMocmu meepdwix mea.

2. Hugpaxyuonnas pewiemxa.

3. 3axonwl paduoaxmuenozo pacnada.

4. .Buibepume 00un apuanm omeema

T[TonoXeHre aToMa YIiiepoja B KPUCTAIMYECKON PEIIETKE a/iMa3a ONpPEEIEH0 ¢ MOTPEIHOCTEI0 Ax = 5+ 1071 M, VuuTs-

_ -34
Bas, 4yTO ImocrosHHas [lmanka h=105-10 " Joc-c , a Macca atoma yriepoaa m = 1,99-102% kr, HeompeneneHHOCT
ckopocTr AVx ero TeIIoBOro IBMKEHHS (B M/C) COCTAaBISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3 2) 0,943; 3) 1,06; 4)106.

CocTaBuTeb: Ao 7 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
UMKJZ dmsuxofMameMamultecxux ()MCL;MI'UZMH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TeXHOJ’IOFH}I HeDCDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘IGCK&H TEXHOJOTHUS OPraHNYCCKHUX BCIICCTB, XI/IMI/I‘IGCKaH TECXHOJIOIHUA ITPUPOAHBIX DHEPIO-
HOCl/ITeﬂeﬁ u yrnepogﬂux MaTe[zl/laJ'IOB

Cemectp 2
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 15
1. 3H€D2uﬂ MACHUNMHO20 NOJIA.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuku paduoaKmugHo20 pacnaod.
4.  Buibepume odun sapuanm omeema

ITpu manenun cBeTa U3 BO31yxa Ha JUIIEKTPUK OTPasKEHHBIH JIyd MOJTHOCTBIO MOJISIPH30BaH MpH yriie najgeHus 60 rpaxy-
coB. [IpH 3TOM IIPETOMIIEHHBIN JIyd COCTaBJISIET C HOPMAJIBIO YIO. ..

BAPHAHTBI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 450

CocTaBuTENb! = S E.B. Skosnepa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HaMOHAIBHBIN HCCIIE10BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Texnonocuyeckuil

Lukn ¢pusuxo—mamemamuueckux OUCYunIUH
Harmpasnenne noarorosku: 18.03.01 XuMudeckasi TEXHOJIOTHS
TIpoduib: TexHonorKs nepepaboTKH MOIMMEPOB; XUMHYECKasi TEXHOJIOTUs OPraHMYECKUX BELIECTB; XUMHUYECKask TEXHOJIOTUS IPUPOIHBIX IHEPro-

HOCHUTEJIeH U YIJICPOAHBIX MAaTEPUATIOB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JK3aMeHALHOHHBII OuJieT Ne 16
1. BDGW@HM@ DPAMKU 6 MACHUMHOM no.Jie.
2. Honspusayus ceema. Ecmecmeennviii u noasapu30eannblii ceen.
3. Hszmepenue paduoakmuenozo usiyyeHus.
4. Buwibepume o0un sapuanm omsema

5 p d f HpI/I nepexogax dJICKTPOHA B aTOME € OJHOI'O YPOBHA HAa APYI'OM 3aKOH COXpaHe-

k.

g ~ . — HWIMOMCHTa MMIIy/IbCa HAKIIATBIBACT ONPE/IENCHHBIE OTPaHIICHHN (mpaBmItO OT-
3 4 6opa). B sHEepreTHyecKkoM crieKTpe aToMa BOIOpoAa (pHC.) 3anpeuienibim niepe-
2 -

XOAO0M ABIIACTCA. ..
BAPUAHTBI OTBETOB:
1)4f — 3d; 2) 4s - 3p;
3)3p-2s; 4) 3s - 2s.

CocTaBuTeb: Aroru— 7 E.B. SIkosnesa



d
u
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MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOJ’IOI‘H}I HeDCDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘IGCK&H TEXHOJOTHUS OPraHNYCCKHUX BCIICCTB, XI/IMI/I‘IGCKZIH TECXHOJIOTHUA IIPHUPOAHBIX DHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHbIH OmteT Ne 17
1. Cospemennvle npedcmasienus o ceeme.
2.  Honapusamopwi. 3axon Manioca.
3.  Hoepnwie peaxyuu. Mckyccmeennas paouoaKmueHoCcme.
4.  Buibepume 00un eapudanm omeema
Ha pucynke moka3aHa KBapKOBas JuarpaMma g pacmaga HyKJIOHA. Jta
- - 1(11 JriarpaMMa COOTBETCTBYET PEaKIiH ...
- - uj BAPUAHTBI OTBETOB:
1)p—>n+e +ve; 2)n—>n+e +vg;
3)n—>p+e +vg; 4)p—>p+e +¥,
CocTaBuTeb: ‘ Ao 2 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BHICIIEro oopasoBanusa Poccuiickoit dexepanuu
HwxHekaMCKUi XUMUKO-TEXHOIOTUICCKUA HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

HpOdpPIJ'[BZ Texuonorus HeDeDaGOTKI/I ITIOJIMMECPOB; XuMu4ecKasi TEXHOJIOTHS OPraHuYcCKHX BEIICCTB, XuMuyeckast TEXHOJIOTHS TIIPUPOAHBIX SHEPIO-
HOCHTECJICHU U YIJICPOJAHBIX MAaTEPHAIIOB

Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHALHOHHBII OuJieT Ne 18
1. 3axon Buo-Casapa-Jlannacca
2. Cnocobbl noayuenus NOIIpU308aHHO20 ceema.
3.  Iozumpown. B+ - pacnad. Inekmponubsiii 3axeam.
4. Buibepume 0dun sapuanm omgema. ONHA U Ta )Ke TUPPAKIHOHHAS PEIIETKA OCBEIIASTCS Pa3IMIHBIMHA MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU NHTCHCUBHOCTSAMU. Kakoit PUCYHOK COOTBETCTBYET CITy-

Yal0 OCBEIICHHS CBETOM HAaHOOJIbIIei YacTOTOii? (J — MHTEHCHBHOCTD CBETA, P . yroi Aupakuum).
BAPUAHTBI OTBETOB:

X PR
1) 04 03 02 o1 o w1 02 03 08 sno 2) og 03 g 0l 0] o1 bz ox op 5““’3)

CocTaBuTE/b: ' Ao 5 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTUS

HpO(bPIJ'II)I TCXHOJ’IOI‘H}I HeDeDa6OTKI/I TIOJIUMEPOB. XI/IMI/I‘ICCKaﬂ TEXHOJOTHUS OPraHNYCCKHUX BCIICCTB, XI/IMI/I‘IGCKEIH TECXHOJIOTHUA IIPHUPOAHBIX DHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
_ YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
OK3aMeHAlMOHHbII Ouier Ne 19

1. TIpanchopmamop. Dnepus machumno2o nos.

2.  IIpumenenue unmep@epenyuu.

3.  Peakyus denenusn. Llennas peaxyus.

4. Buibepume 00un sapuarm omeema
HOJ'IO)KCHI/IG TIIBUITMHKA MaCCOfI m= 10_9 KI' MOJKHO YCTAaHOBUTBH C HEOIPEACIECHHOCTBIO A)C = 0,1 MKM. y'{I/ITLIBaSI, YTO IIOCTOSIHHAs
A=105-107* o

Ilnanka , HEOoIpeeNeHHOCTh ckopocTu AVx (B M/c) OyneT He MeHee. ..
BAPUAHTHI OTBETOB:
1) 1,05 -102% 2) 1,05 -10%; 3) 1,05 -107; 4) 1,05 -10°8,
CocTraBuTenb: ' Ao £ E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIE10BATEIbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Texnonocuyeckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Harmpasnenne noarorosku: 18.03.01 XumMuueckasi TEXHOJIOTHUS
HpOdeJ’[BI Texnonorus HeDeDaGOTKI/I ITOJIMMEPOB, XuMHYECKast TEXHOJIOTHSI OPTraHUYECKUX BCIICCTB, XuMHUUecKast TEXHOJIOTHS IIPUPOJHBIX SHEPTO-

HOCHTEJIeH U YIIIEPOIHBIX MATEPHAJIOB
Cemectp 2

YTBEPXJIAIO

.

3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema [ayvcca ona mazHumno20 nos.
2. dugpaxyuonnas pewemra.

3. Hoepnwiti peaxmop

4. Buvlbepume 00un sapuanm omeema
Ha myTu ecTecTBEHHOTO CBeTa MOMEIIEHBI JBE MUIACTHHKH TypMa-
nuHa. [Tociie mpoXokIeHus TUIACTUHKN 1 CBET MOJHOCTHIO MOJISAPU-
30BaH. Ecnu J1 u Jo — MHTEHCHMBHOCTU CBeTa, MPOLIEAIIEro Iuia-
CTHHKH 1 ¥ 2 COOTBETCTBEHHO, U YTOJ MeXAy HampasieHusMu OO
n 0’0’ ¢ =30° 10 J1 U J> cBSI3aHBI COOTHOLUEHHUEM ...

BAPHAHTBI OTBETOB: 1)), = {41; 2)J, =355 3

3 1
Ja :231’4) Ja =5

CocTaBuTeb: E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@axynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(i]I/IJ'II)Z TCXHOJ’IOI‘H}I HeDeDaGOTKI/I TIOJIUMEPOB. XI/IMI/I‘IGCK&H TEXHOJOTHUS OPraHNYCCKHUX BCIICCTB, XI/IMI/I‘IGCKEIH TECXHOJIOTHUA IIPHUPOAHBIX DHEPIO-
HOCHUTCJICH U YIJICPOAHBIX MAaTECPHUAJIOB

Cemectp 2
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
OK3aMeHAlMOHHbII Outer Ne 21
1.  Bpawenue pamku 6 Macnumnom noge.
2. Memoovl nabarodenus unmepgepenuuu ceema.
3. Peaxyus cunmesa. Tepmosdepnas peaxyusi.
4. Buibepume odun sapuanm omsema
BeposarHocTs 00HAPYKUTH AIIEKTPOH Ha ydacTke (a,b) 0JHOMEpHOrO TMOTCHIIHAIBEHOTO SIITH-
b
W= J‘Lu dx
A Ka C OCCKOHEYHO BBICOKMMH CTEHKaMHU BBIYHCIACTCS 1O (opMyde a , e ¥
IUIOTHOCTH BEPOSTHOCTH, OTIpeIensIeMast b -pynkmmeit. Ecmmn b -QyHKIINSI IMEeT B, YKa-
I 1 E Lex<L
: : 3aHHBIN HA PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH 3JEKTPOH Ha ydacTke 8 "paB-
] 1 HA...
] |
] !
0 L 3. L BAPHAHTBI OTBETOB: 1) 5; 2)1:3)1; 4)3
3 3 8 4 2 8
CocTaBuTeb: £ E.B. SIkosnesa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 XuMuueckas TEXHOIOTHS

HpO(iJPIJ'IBZ Texuonorus HeDeDa6OTKH ITOJIMMEPOB; XuMudeckasi TEXHOJIOTHS OPraHuYcCKHUX BEIICCTB, XuMu4eckast TEXHOJIOTHSI TIIPUPOJHBIX SHEPIO-
HOCHTECJIICHU U YIIICPOJAHBIX MAaTECPHATIOB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHALHOHHBI OuJieT Ne 22

1. Hua- u napamazcnemuxu. Peppomaznemuky u ux ceolicmed.

2.  Bwi60o0 3akona nperomnenus ceema.

3. Tunwl 63auM00eUCMBUSA INEMEHMAPHBIX Yacmuy. 3aKOHbL U3IYYeHUs aOCOIOMHO YePHO20 mead.

4. Bwibepume 0dun sapuanm omeema

Ha pucynke mokazaHa KpuBasi 3aBHCHMOCTH CHEKTPaJIbHOW ITUIOTHOCTH SHEPreTH-
YEeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAuHbI BosHbl pu T=6000K. Ec-
JIM TeMIlepaTypy Teja yMEHbIIUTh B 2 pa3a, TO SHEepreTndeckas CBETUMOCTh abco-
JIIOTHO YEPHOTO TeJIa YMEHBIINTCH. .

BAPUAHTBI OTBETOB:

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

" 4 6000 K

500 A, HM
CocTaBuTeb: oo E.B. SIkosnesa



MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyrvmem Texnonocuueckuu
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroBku: 18.03.01 Xyumuyeckas TEXHOJIOTUS

[Tpodune: TexHOJOTHS TMEepepadOTKU MOJUMEPOB; XHWMHYECKas TEXHOJOTHS Opra-
HUYECKHUX BENIECTB; XUMHUYECKas TEXHOJOTUs HNPUPOJHBIX SHEPrOHOCUTEIECH M YI-
JIEPOAHBIX MaTEPHAJIOB

KPUTEPUU
OLICHKHU 3HAHUI CTYI€HTOB HA JK3aMeHe (2 cemecTp)

MakcuManbHOE KOTUIECTBO 0auioB 3a dk3aMeH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTUid BOIPOC,

10 GanioB 3a YeTBEPTHIN BONPOC, PECTABICHHBIN B BUJIC pacUCTHOTO 3a/1a-

HUA.

B xaxngom Ounere 3 Teopernueckux Bompoca u 1 pacuerHoe 3amanue. [lpu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEANOCHUIKH PACKphIBaTh 00s13a-
TEJIBHO.

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

- TIOKa3aJ TJIyOOKHE W BCECTOPOHHME 3HAHMS MO BONPOCY OWJIETa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JINTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONIUX (hH3MYecKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITETLHO, JIOTHUYECKH CTPOMHO M TMOCJIEA0BATENIbHO M3JIaraeT y4ueo-
HBII MaTepuall, IEMOHCTPUPYS YMEHUE aHAJIU3UPOBATh Pa3IMYHbIE HAYUYHbIC B3IJIs-
JIbI, QpTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO To3uImio (1,2 < R< 1,4);

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

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

3a OTBET Ha 60npoc BuICTaBIsAETCs CTyNeHTY 8 < R< 9 f6annoe, ecnv CTyAeHT:

- MOKa3bIBaET TBEPJIbIE€ M JOCTATOYHO IOJHBIC 3HAHMS IO BOIMPOCY Ousiera B
COOTBETCTBHUH C YUCOHOU MPOTrpaMMOii, YBEpEHHO OPUEHTUPYETCS B OCHOBHOMW JIHU-
TepaTtype, 3HaeT TpeboBanus K puzndeckum 3akoHam (5,0 < R< 5,4);

- CaMOCTOSTENILHO U TIOCJICIOBATEIPHO M3JIaraeT yuyeOHbIN Marepuan, Impel-
MPUHUMAET TIOTIHITKY aHAIM3UPOBATh PA3IMYHbIE HAyYHBIE B3TJSIBI 1 OOOCHOBATH

COOCTBEHHYIO TMO3UIIMIO, IPU ITOM JOIyCKaeT He3HaunTenbHble omuoku (1,0 < R<
1,2);



- YMEET CBS3BIBATh TCOPETUYECKUE TMOJIOKCHHS C MPAKTHUECKOU JeATeIBHO-
ctbio (1,0 <R<1,2);
- oTIIM9aeTcs pa3Butoi peusto (1,0 < R<1,2).

3a OTBET Ha 60npoc BhICTaBIsAETCA CTyneHTy 6 < R< 8 6annos, eciu cTyneHr:

- TMOKa3bIBACT TBEPJbIC 3HAHUS IO BOIPOCY OMIIETa B COOTBETCTBUH C y4ueO-
HOM MpOrpamMMoOii, OpUEHTUPYETCSI JTUITh B HEKOTOPHIX JTUTEPATYPHBIX UCTOTHHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuai u3iaraeT pernpoayKTUBHO, JOMyCKask HEKOTOPBIE OIITHO-
ku (0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO TO3UIMIO O TpeboBaHuio mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHTH CBSI3b TEOPETUUCCKUX TMOJIOKEHHUHN C TPAKTH-
koit (0,75 <R< 1,0);

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

3a OTBET HA 60npoc BHICTABIsETCS CTyACHTY R< 6 6ainoe, eciv CTyIeHT:

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

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

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

- HE B COCTOSIHUM JIaTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCH], 0OOCHOBATh
cooctBeHHy0 no3uiuio (R< 0,75);

- HE yMEeT YCTaHAaBJIMBATh CBSI3b TEOPETHUECKUX IMOJIOKEHUN C MPAKTHUKON
(R< 0,75);

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



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 18.03.01 XyuMmuyeckas T€XHOJOTUS
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: TexHodOTUs MTepepaOOTKU MOIUMEPOB; XUMHUYECKas TEXHOJIO-
I'Ysl OPraHUYECKUX BEIIECTB; XUMHUYECKas TEXHOJIOTHS MPUPOJIHBIX SHEPTOHOCUTENICH U
YIJIEPOJIHBIX MAaTEpUaIOB

KoMIJjIeKT TeCTOBBIX 3aJaHuH 1JIs1 NMpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HTOI0OBOI'0 TECCTUPOBAHUSA

o pucrmiinae Pu3uka

PexoMeHnganuu 1o UCIOJIb30BAHUIO

KoMIIeKT TecTOBbIX 3aJaHUIl COAEPIKUT TECThI JIJISl TEKYIEro KOHTPOJIS 3HAHHUM 10
paszienaM ¥ UTOTOBOT'O KOHTPOJISl 3HAHUM, YMEHUN M HABBIKOB CTYJICHTOB 110 BAKHEHIIIMM TEMaM,
u3ydaeMbIM 1o ¢usuke. [ kaxmaol ydeOHOU rpynmbl pa3pabOTaHO YEThIPE BapuaHTa PaBHO-
CJIOKHBIX U MapajlIeTbHbIX 110 COAECPKAHUIO TECTOB.

Ha BrInonHeHne Kaxxqoro UTOroBOro TECTa MO AUCUUILIMHE PEKOMEHIYEeM BBIIEISTh
1o 60 MUHYT.

[locne mpoBeneHUs TECTHUPOBAHUSI CTYJEHTHI CAAIOT HA MPOBEPKY TOJBKO JIUCT
(6bmaHk) ¢ oTBeTaMM K 3ajaHusM TecTa. [IpoBepky OJ1aHKOB YJ0OOHO OCYIIECTBISATh, €CIIU OTBETHI
noMelneHsl B Tabauiry. OleHKa pe3ylbTaToB AEITeIbHOCTH CTYIEHTOB MO OTBETaM 00eCreUnBaeT
OTIEPATUBHOCTH KOHTPOJISI.

BxuroueHue B TECT 3a/1aHUN «y3KOH HANpaBICHHOCTH», 00ECTIEYNBAIONIUX TTPOBEPKY
OJIHOW — JIBYX €JIMHUII HOBBIX 3HAHHM, MIO3BOJISET YBEIUYUTh KOJUYECTBO 3aJaHUI TECTa MO CPaB-
HEHUIO ¢ OOBIYHBIM YCTHBIM OTIIPOCOM CTYJIEHTOB. BMecTe ¢ TeM TecThl He 00ecTeUnBaroT IPoBep-
Ky BCEX BUJOB (POPMHUPYEMBIX YMEHUM U HABBIKOB, HAIIPUMEP, YMEHHUSI OOOCHOBBIBATH OTBET, a
3HAUUT, HE MOTYT 3aMEHUTH YCTHBIM ompoc. [103ToMy HTOroBOE TECTHpPOBAHUE IIETECO0OpPA3HO
MPOBOJIUTH TEPE]] PK3aMEHOM JJISI ONEPATUBHON JUATrHOCTUKU YCBOCHHS OCHOBHBIX (DU3UYECKUX
TTOHSATHUH.

st mpoBEepKM WMTOTOBBIX 3HAHWKM CTYACHTOB Mpejyiaraetcs 4 BapHAaHTa TECTOB.
Kaxnp1it TecT cocTouT U3 25 TecTOBBIX 3a4aHnil. Bpems BbinonHeHus Tecta 60 MUHYT

OCHOBHOM KOMILJIEKT TE€CTOBBIX JK3aMEHAIMOHHBIX 3aJaHWd HAaXOAUTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxxeT McHoIB30BaThCSA KaK JJIsl TEKYIIEr0 KOHTPOJIS 3HAHHWH 10 OT-
JIebHBIM pa3jiesiaM, TaKk U UTOIOBOI'O0 KOHTPOJISI 3HAHUHM CTYJEHTOB MO AUCLUIUIUHE.

MakcumanbHOE KOJIMYECTBO 0asIOB 3a UTOTOBOE TecTHpoBaHUE 3 Gasga 3a 25 TECTOBBIX
3aJIaHu#, T.€. 3a KaXJ10€ MPaBUIBHO BBITIOTHEHHOE TecToBoe 3ananue 0,12 Gamna.

JIy1st TOrO 9TOOBI HTOTOBOE TECTHPOBAHUE CUMTATIOCH CAAHHBIM, HEOOXOIUMO BBHITIOJIHUTH
ero Ha 2,0 6amna u Boimie. [Ipyu MOBTOPHOM TECTUPOBAHMM B UTOTOBBIA PEUTHHT HJIET CpPEeIHUMN
0aJuT IO BCEM TIOTBITKAM.



https://moodle.nchti.ru/

CtpykTypa Tecta no pusuke

No HaumenoBanue pasgena Juc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KuHemaTrka TOYKM M TOCTYIATENbHOTO ABHKEHUS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JluHaMu4eckue mapaMeTpsl BPAIaTebHOTO IBHXKE-
HHSI TBEPZIOTO TEJIa
6 JluHamyKa BpaliaTeIbHOTO JBIDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHKE
7 CrieranibHast TEOPHUS OTHOCUTEITEHOCTH
8 OCHOBHBIE TIOJIOKEHUSI M TOHSTHS MOJICKYJISIPHO-
KHHETUYECKOI Teopuu. 3aKOHBI UIealIbHOTO Ta3a
MonekyisipHass (Gu3UKa U Tep-
2 MOJIMHAMHKA 9 CpenHsisi 3HEPTHS MOJICKYIT
10 Bropoe Hauano repMoanHaMHuKH. DHTponus. [{ukisl
11 SIBeHus epeHoca
12 Teopema ['aycca s 371€KTPOCTaTUYECKOIO IOJIA B
BakyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HAPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYeCKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa JIEKTPUUECKUX U MArHUTHBIX HOJEH
16 KoneGanusi. OCHOBHBIE TIOHSTHS U OIIPEICIICHHS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanns 1 BOTHBI
18 OHeprus BonHbI. [lepeHOC SHEPTrUuM AIIEKTPOMarHuT-
HOI1 BOJIHOU
19 Wutepdepentms n nuppakuus cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspusanust u qUctiepcus CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 CrnexkTp atoma Bogopoja. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/11(3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DIEMEHTHI sAepHON du- 23 BemiecTBa. BomHoBast (yHkmmsa. COOTHOIIEHHE He-
3UKH M (U3MKK 3JIEeMEHTapHBIX onpezeneHHocTel I'eiisenbepra
JacTuu. 24 VYpasuenus lpenunarepa (oburre cBONWCTBA)
25 DyH1aMeHTaIbHBIC B3aUMOJICHCTBHS

KpnTeme OLICHKHU Pe3yjJbTaTOB HTOIOBOI'0 TECTUPOBAHUS

KommaectBo BEPHO BBIITOJIHCHHBIX 3a,HaHPII>'I

21-25

17-21 13-17 0-13

3a KaXkJIbIil BEpHBI OTBET HA BOIIPOC

0,126

2,52-3,0

2,04-2,52 1,56-2,04 0-1,56

O0pa3sen JHCTa OTBETOB CTYAEHTA.

Howmep 3ananus

HOMep MPpaBUJIbHOI'O OTBETA

Bapuanr - 1




3AJAHHUE Ne 1.

YCTaHOBUTh COOTBETCTBHUE MCKAY NpUCTaABKaAMU K 0003HaYEHHSIM CAUHUIL] UBMCPCHUSA U

JECATUYHBIMHU TIOpsinkamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Muwmu — (m), Mera — (M),

Kuio —

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

(x).
BAPUAHTBI OTBETOB:

108
10 -12
10°°
10°3
108
103
3AJIAHUE Ne 2.
Tqua M JABHIKCTCA 110 CIIMPAJIA C HOCTOHHHOf/i I10 BCJINYHUHC CKOpPOCTBIO B HaHpaBJ'IeHI/II/I,

YKa3aHHOM CTPEJIKOM. IIpun 3TOM BEJIMYMHA HOPMAaJIbHOI'O YCKOpEHHUS

BAPUAHTBI OTBETOB:
1) yBenuumBaeTcs
2) yMEHbIIAeTCsI
3) He U3MCHSETCs

3AJAHUE Ne 3.
KoopamHaTa Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTJIacHO 3aKkoHy X = 4 + 3t - 5t%, re

BCe BeJMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKnu0 YCKOPEHUs 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.

NuepumanpHON Ha3bIBa€TCS CUCTEMOU OTCUETA ...
BAPUAHTDBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA

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

B KOTOPOU BBIMNOJIHIETCS BTOPOM 3aKkOH HbproTOHA

KOTOpas IBUKETCSI PAaBHOMEPHO



3AJAHHUE Ne S.

TonkocTeHHast TpyOKa M KOJIBLIO UMEIOT OJMHAKOBBIE MacChl M paauychl (puc.). ns ux

MOMCHTOB I/IHepI_[I/II/I CHpaBeIUII/IBO COOTHOIIICHHC...
N Nl ¥
> &
R
m
m I K
[,
BAPUAHTHBI OTBETOB:
1) Ir=Ix
2) 1>l
3) <l
3AJJAHME N 6.

ap u nmonelii uuauHAp (TpyOKa), UMEIOIINE OJUHAKOBBIE MACChl U PaIUyChl, BKAThIBA-
10TCs 0€3 MpOoCKalIb3bIBaHUS HA TOPKY. Eciu HayaibHbIE CKOPOCTH 3TUX TEJl OJAMHAKOBEI, TO. ..

BAPUAHTBI OTBETOB:

1) BbIIIE TOJHUMETCS TIOJIBIN IHIHHID

2) BBIIIIE TIOJHUMETCS II1ap
3) oba Tesa MOJHUMYTCS HA OJJHY M TY Y€ BBICOTY

3AJIAHUE Ne 7.

B cucreme OTCUYcTa, )IBPI)KYH.ICIZCH CO CKOpPOCTBIO, COI/I3MepI/IMOI71 CO CKOPOCTBKO CBCTA

HaOJIroJaeTcs. . ...

BAPUAHTBI OTBETOB:

1) cokpaieHre pa3MepoB BOJIb HAIIPABICHUS JBHKEHUS
2) yBeJMYEeHHE pa3MepOB BJI0JIb HAIPABIICHUS ABUKEHUS

3) cokpalieHue pa3MepoB B HANPaBJICHUH MEPIECHINKYIIPHOM JABHKEHUIO
4) yBenuyeHHE pa3MEpOB B HAIIPABJICHUHU NEPIIEHANKYISIPHOM ABHKEHUIO

3AJAHUE Ne 8.

JU1s uiealIbHOrO ra3a MeX/ly MOJIEKYJIaMH IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:



1) cuIbl IPUTSKEHUS

2) CWIbI OTTAJIKHBAHUS

3) ¥ CHIIBI IPUTSHKCHUS, U CUJIBI OTTAIIKUBAHHS OTHOBPEMECHHO
4) OTCYTCTBYIOT CHJIBI B3aMOJICHCTBHUS

3AJAHUE Ne 9.

CpenHsisi KMHETHYECKass SHEPTUs MOJICKYJ Ta3a mpu Temneparype T 3aBUCHUT OT UX
CTPYKTYPBI, YTO CBSI3aHO C BO3MOXXHOCTBIO Pa3IMYHBIX BHJIOB JBM)KCHHUS aTOMOB B MOJICKYJIE.
[Tpu ycinoBUH, 9YTO UMEIOT MECTO TOJIBKO MOCTYMATEIbHOE M BPAIATeIbHOE JIBIDKEHUE, CPEIHSSA
sHeprus MoJiekyn a3oTa (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
4
—kT
4)
3AJAHHUE Ne 10.
Ha pucynke mzobpaxen nukn Kapao B xoopnunarax (P,V). AnumabatHoe pacumpeHue
IIPOUCXOUT Ha JTane

v

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 11
SIBneHuEe BHYTPEHHETO TPEHMS UMEET MECTO IIPU HAJIMYKUU IPAJUCHTA ...

BAPUAHTBI OTBETOB:



1) CKOpPOCTH CIIOEB KUAKOCTH WM raza
2) KOHIIEHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslil 3apsin +0 HaXOOUTCS B IIEHTpe cepuyeckoil moBepxHocTu. Ecnu yBenuuuth paguyc

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

£ yepes moBepXHOCTH Cepsl. ..
BAPUAHTBI OTBETOB:
1) He u3MeHuTCs

2) yBeJIUYUTCS
3) yMEHBIIUTCS

3AJJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsia —C. YKaKUTE HarpaBjieHHe yObIBaHUS OTEHIMAIa B TOUKE A.

[~ ]

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 14

Ha pucyHnke npezacraBieHa 3aBUCUMOCTh MAarHUTHOTO TOTOKA, IPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIN KOHTYp, OT BpeMeHu. D/IC NHAYKIMK B KOHTYpE MO MOAYJII0 MaKCHMajibHa Ha
UHTEpBAJIE. ..



BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX MOJIEH CIIpaBeIUBbl YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUU 3aMKHYTBI
2) DIEKTPOCTATUUECKOE TOJIE SBJISIETCS OTCHIIMAIBHBIM (KOHCEPBATUBHBIM)
3) DaexTpocTaTHUecKoe MoJje IeHCTBYET TOJIBKO Ha HETIOABM)KHBIC 3aPSIIbI

3ATAHHUE Ne 16
[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTO (a3a KoseGaHus MoaydaeT MpupalieHie 2, Ha3bIBa-
eres ...

BAPUAHTBI OTBETOB:

1) nepuon
2) vacrota
3) kpyroBas yacTtoTa
4) daza xonebaHus
3AJIAHHUE Ne 17

CkJaipIBatOTCs 1Ba rTapMOHMYECKUX KOJIEOaHUSI OHOTO HAIIPABICHUS C OJJMHAKOBBIMU IIEpUO/Ia-
Mu. Pe3ynbTupytoiee konedaHre UMeeT MaKCUMaIbHYIO aMIUIMTYAY IpU pa3HocTH (a3, paBHOU
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 025w

3ATAHHUE Ne 18



[Tpu ymeHbIIeHHH B 2 pa3a aMILUTUTYABI KOJIeOaHH BEKTOPOB HANPSKEHHOCTH AIIEKTPH-
YECKOI'0 XU MarHUTHOTO T0JIEH IUIOTHOCTB ITOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

1) B menTpe Oenas monoca, a Mo 006e CTOPOHBI OT HEE PACIIONIOXKATCS YepeaAyIOIIUecs pa-
JTy’KHBIE TTOJIOCKH.

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

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

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) unrepdepennueit
4) mudpaxuueit

3AJAHHUE Ne 21

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

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

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITyJIbCa HAKJIaJbIBa€T OIpe/eleHHbIe orpaHndeHus (TpaBuiio orbopa). 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
3AJAHUE Ne 23

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

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+%ziEz;f:D
1) R
2 2.z
d f+2T(E oy X Yo =0
2) Ax b4 2
diy  2m
+—E1r{)':ﬂ



2
ZT (& + = =0
4) h dmegr

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

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



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

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M IBHXKETCS 110 CHUPAIH € IIOCTOSHHOM 110 BEJIMYMHE CKOPOCTHIO B HAIIPABJIICHUH, YKAa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

CEE BAPUAHTBI OTBETOB:
1) yMmeHbIIaeTCs
2) He U3MCHSETCS
3) yBenu4MBacTCs

3AJAHHUE Ne 3.
KoopamHaTa Tena X MeHseTcsl ¢ TeUeHHEeM BPEMEHH COTJIACHO 3aKOHY X = 2 — 4t + t2, rye
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKunu0 YCKOPEHUs ax3TOTO Tena.

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

JleiicTByromasi cuia, OEHCTBYIOIIAs Ha TEJIO MPH U3MEHEHUH €ro CKOPOCTH Maccou
m=2kr ¢ V1=20m/c mo v2=30m/c 3a At=2c paBHa...

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

Ecnun momeHT HWHEPpLUUU TCJIa YBCIUYUTE B 2 pas3a, a CKOpOCTb €ro Bpall€cHUsA YMCHBIINTD
B2 pasa, TO MOMCHT UMITYJIbCa TEJIA. ..



BAPUAHTBI OTBETOB:

1) He u3MeHseTCs
2) yBenuuutcs B 4 paza
3) ymeHbLIUTCS B 4 paza

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAJIb3BIBAHMSI C TOPKH BBICOTOM h. Torma BepHBIM yTBEpKI€HHEM 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
3AJTAHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

CpenHsisi KMHETHYECKass SHEPrus MOJIEKYyJ] rasa mnpu Temmneparype T 3aBUCHUT OT HX
CTPYKTYpPBI, YTO CBSI3aHO C BO3MO>KHOCTBIO PA3JIMYHBIX BHUJOB JIBHJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEIOT MECTO TOJIBKO MOCTYIATEIbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSIA
sHeprus Mojexyn BoasHoro napa (H20) pasha ...

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

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

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

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

—

v

3AJJAHUE Ne 11

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

1) TemmepaTypsl

2) KOHLEHTpaLUU

3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a
4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

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

nonst £ uepes moBepxHOCTH cdeEpHI. ..

BAPUAHTBI OTBETOB:

1) He u3meHuTcs
2) yBEIHUHUTCS
3) yMEHBIIUTCS
3AJIAHHUE Ne 13

[Tone cozmano TOYEUHBIM 3apsAOM +q. YKaKUTE HaIllpaBJICHUE YBEJIWYEHUs MOTEHIMaNa
TOYKE A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npeacraBieHa 3aBUCHMOCTh MAarHUTHOT'O IOTOKA, MPOHU3BIBAOILIETO HEKO-
TOPBIA 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJ[C MHIYKIMK B KOHTYpPE MOJOKUTEJIbHA U 110 BEJIH-
YHMHE MaKCUMaJbHa HA UHTEPBAJIE ...

@, B

\

4--
A
L. & Nah 4 N5 ®
A B c\/p E:

i :

44 '

BAPHAHTbI OTBETOB:

1) E
2) A
3) B
4) C
5) D

3AJAHHUE Ne 15
OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DreKTpuYecKoe MoJie BUXPEBOES
3) CunoBble IMHUU HE 3aMKHYTbI

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXXJIEHHBIX
3AJIAHHUE Ne 17



CxutagpIBaloTCsl 1Ba TapMOHUYECKUX KOJIeOaHHUsSI OJHOTO HAIPaBJICHUS C OJUHAKOBBIMU
nepuonamu. PesynpTupyromee kojiebaHue UMeeT MUHUMAIIbHYIO aMIUIUTYy MU pa3HOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

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

IIpu yBenuueHuu B 2 pa3a 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 nudpaknuonnyto pemérky noBepHyth Ha 180°, To nudpakinoHHas KapTuHa ...

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

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

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°
3AJIAHUE Ne 21

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

BAPUAHTBI OTBETOB:

1) VBenuuutcs B 16 pa3
2) VYwmenblaercs B 8 pa3
3) VYBenuuurcs B 2 paza
4) He uzmeHutcs



3AJAHHUE Ne 22

[Ipu mepexonax 3JeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHUs! MO-
MEHTa MMITyJIbCa HaKJIaJIbIBaeT OIpe/ieIeHHbIe OorpaHuueHus (mpaBmiio oroopa). B sHepretuue-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

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

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

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle
3) CKOPOCTH OJIMHAKOBBI
3AJIAHUE Ne 24

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

BAPUAHTBI OTBETOB:

2
d EU-I-E;TEW:[}
1) dx s,




d? 2m o Sx
e
2) -:fx b3 2
2
&a,fr+%zing:D
3) h
2m Ze*
Ay+ —(F+ =0
4) b5 dmegr
3AJAHMUE Ne 25

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

1) mecTs IPOTOHOB U IIECTh HEUTPOHOB
2) miecTh MPOTOHOB U JABEHA/IATh HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



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

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

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

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

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

[Tpu npsIMOJIMHEHHOM JIBUKEHUHU 3aBUCHMOCTb MTPOIIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

umeet BUA S = 4t + t2. Uemy paBHA CKOPOCTH TeIa B MOMEHT BpeMeHH t = 2 ¢ TIpH TaKOM JIBHIKe-

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 M3MEHEHHsI UMITYJIbCa TEJIA PABHA JIEHCTBYIOIIEH HA HETO CHUJIE

BO BCEX MHEPLUAIBHBIX CHCTEMAaxX OTCYETAa BCE MEXAHWYECKHUE SIBJICHHUS NPOTEKAIOT OAM-

HAKOBO IIPpXW OAMHAKOBBIX HAYAJIIbHBIX YCIIOBUAX

CHJIBI, C KOTOPBIMHU JEUCTBYIOT APYT Ha Apyra B3aUMOJEHCTBYIOIME TEJa, PaBHBI 110 Be-

JIMYMHE U ITPOTUBOIIOJIOXKHEI 110 HAIIPaBJICHUIO

BCSAKOE TE€JI0 HaXOJUTCS B COCTOSIHUHU ITOKOSI MJIM PABHOMEPHOTO IIPSIMOJIMHENHOIO JIBUXKE-

HUsA, II0OKa BSaHMO)IeﬁCTBHe C ApYTUMHU TCJIaMH HC 3aCTaBUT €TI0 U3BMCHUTH 3TO COCTOSHUC
3ATAHHUE Ne S.

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

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

1)

BAPUAHTBI OTBETOB:

YBEJIMYUTCS B 4 paza



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

ap u monblii numHAp (TpyOKa), MMEIOLINE OJIMHAKOBBIE MACCHl M PalnyChl, CKAaThIBa-
I0TCs1 0€3 IMPOCKaJIb3bIBaHMsl C TOpKU BbIcOTON h. Torna BepHbIM yTBEpKIAECHHEM OTHOCHUTENIBHO
CKOPOCTH T€Jl Y OCHOBaHUS TOPKU SABJISAETCS CIACAYIOLIEE:

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

3AZJAHHUE Ne 7.
CrepxeHb JIBUIKETCS CO CKOPOCThIO, COM3MEPUMOIl CO CKOpOCThIO cBeTa. Hampaiienue
CKOPOCTH MEPIEHIUKYISIPHO CTePkKHIO. [Ipu 3TOM JyiMHA CTEpKHSA OTHOCUTENBHO 3EMIIH ...

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

1) 3akon JlampToHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYaAI0 TEPMOIMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

g=—kT . .
2 . 3mech i=Np+Ng +2Nk,, A€ Nn, Nep, Nk, — YUCTIO CTETIEHEH CBOOOIBI MOCTYIATEIBHOTO, Bpa-

IATETHLHOTO U KOJICOATETbHOTO MBYKEHHN MoseKyibl. J{is yriekucioro ra3a (CO2) uucio i pas-
HO ...

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3un xapakTepusyeT mepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHXKEHUS
4) >IeKTpUYECKOro 3apsia
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaXOAUTCS B LEHTpe cepruueckoil moepxHoctu. Ecnu 3apan cme-

CTUTB U3 LCHTpPA C(I)epbl, OCTaBJIAA €0 BHYTPHU HEEC, TO IIOTOK BEKTOPA HAIIPSXKCHHOCTU 3JICKTPO-
-

cTatHyeckoro oy £ uepes moBepxHOCTH ChEps. ..
BAPUAHTBI OTBETOB:

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

[Tosie co3maHo TOYEUHBIM 3apsiIoM — (. YKaXKHUTE HalpaBieHHE YBETUYCHUsI TTOTEHIANa

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

3AJAHHUE Ne 14

Ha pucynke npencrasieHa 3aBUCUMOCTh MAarHUTHOT'O MOTOKA, MPOHU3BIBAIOLIETO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D/IC MHIYKIMK B KOHTYpE paBEH HYJIIO Ha Y4acTKe. ..

ol s =
B e = = =
gy O
N
-
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BAPUAHTBI OTBETOB:

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUA MAarHUTHOT'O HOJIS SBJISIOTCS 3aMKHYTBIMHU.

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

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

3ATAHHUE Ne 16
KonebarenbHblil porece XxapakTepu3yercs ... YKa3aTh BCe MPaBUIbHbIE OTBETHI.



BAPUAHTBI OTBETOB:

1) ammuuTymaoi
2) ¢asoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CxuagpIBatoTCsl 1Ba TapMOHUYECKUX KOJIeOaHusl OJJHOTO HAIpaBJIEHUS! C OJIMHAKOBBIMU MEpHOa-
Mu. PesynpTupytomiee konebanne MMeeT MaKCUMAIbHYIO aMILTUTYy TIpH pa3HocTH (a3, paBHOU

BAPUAHTDBI OTBETOB:

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

BAPUAHTBI OTBETOB:

1) nmpu noKoe 3IEKTPUUECKUX 3apsiI0B

2) Bceraa

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PAaBHOMEPHOM JIBH)KEHUHM 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBEeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa)keHHE U MPEJIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEPACIPENCIIEHUE YHEPIUH CBETOBOTO U3IY4YEHUS IPH HaAJIOXKe-
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) HopManbHOU AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit moKasarTess MPeIOMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3z u3MeHHUTCS MHTErpaibHas JiydeuciyckareabHas cnocoonocts AUT, ec-
JIM TeMIIepaTypy Tella yBeIUYUTh B 2 pa3za?

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

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

™8 p d f
3 e
2 —
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s-2p
4) 4p - 3d
3AJJAHHUE Ne 23
DIEKTPOH M 0-4acTHUI[a UMEIOT OJIMHAKOBBIE CKOpOCTH. JliMHa BOJIHBI e bpoins anek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y,JIeT
BAPUAHTBI OTBETOB:
1) 6onbiie

2) MeHblle



3) OyayT UMETh OJIMHAKOBBIC 3HAUCHHS

3AJAHUE Ne 24

CranuonapueiM ypaBHeHueM lllpeaunrepa s 3J€KTpoOHa B BOJOPOJONOJO0OHOM HOHE
ABJIIETCS. ypPABHEHHUE. ..

BAPUAHTBI OTBETOB:
2m Ze*
Ay+—(E+ =10
1) # dmey
i 2.2
o é{f+2r2:r‘z(£,_mwﬂ x Yo =0
2) dx i 2
2
&gf+%ziEz;f=D
3) R
Ay 2m
Y7 Ew=0
4) d}‘C h
3ATAHUE Ne 25

I'amma-u3inydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUEHUSI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuanr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXY (PM3MUYECKHMMHU MOHATHEM U ompernencHueM. 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) npou3BeICHHEM Mpe/ieNa H3MEPeHU I Ha YHCIIO ICJICHUH IKaIbl npruodopa
3AJIAHHUE Ne 2.

Touka M aBmkeTcs 10 CHOUpaad B HAIpPaBIECHUM, YKa3aHHOM cTpenkoi. HopmaibHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

G BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHSETCs
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

3AJJAHME Ne 4.
Bec Tena — oto 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.

[Ipn pacuere MOMEHTOB MHEPIMH Tejla OTHOCUTENIBHO OCeH, HE MPOXOASIIUX uepe3
LEHTp Macc, UCMONb3YI0T Teopemy llItelinepa. Ecnu ochk BpaiieHHss TOHKOCTEHHON TpYOKH mepe-



HECTH M3 IIEHTpa Macc Ha 00pa3yrmlryto (puc.), TO MOMEHT MHEPIIMH OTHOCHUTEIHLHO HOBOW OCH
YBCIUYUTCA B ...

A 4

="

~ —_—— -

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

CrnomrHoi 1 monelid (TpyOKa) HUIMHIPHI, UMEIOIINE OJWHAKOBBIE MAacChl M PAJANYCHI,
CKaThIBAOTCS 0€3 MPOCKaIb3bIBaHUS C TOPKU BbICOTOM h. Toraa BepHbIM yTBEpXKAEHUEM OTHOCH-
TEJIbHO BPEMEHU CKAaThIBaHUS K OCHOBAHMIO TOPKU SIBJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObicTpee CKATUTCSI CIUTOUTHOM LIUITUHIID
2) ObICTpee CKATUTCS MOJIBIN IATHH/P
3) o00a Tena cKaTATCs OJTHOBPEMEHHO

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecimu
OIWNH KOCMOHAaBT, OTHOCHUTCJIBHO BTOPOI'0, MOBOPAYUBACT CTCPKCHB M3 BCPTHUKAJIBLHOI'O ITOJIOKEC-
HUS B TOPU30HTAJIBHOE, TO OTHOCUTEIBHO BTOPOT'O CTEPHKEHD ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) CcTaHeT JJIMHHEee
3) mIHMHA HE U3MEHHUTCS
3AJIAHME Ne 8.

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

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYISIPHBIM PACCTOSTHUEM
2) MeXITy MOJICKYJIaMH YYUTBIBAFOTCS CUJIBI IPUTSHKECHHS U OTTATKUBAHHS
3) oSHepruei IBMKEHHS MOJEKYJ MOKHO IpeHeOpeyb
4) MOJNEKyIIbI PEICTABISIOTCS TBEPIBIMU

3AJJAHME Ne 9.



CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACabHOTO ra3a Mpu Temieparype 1 paBHa

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

BpALIATEIbHOIO U KOJIEOATENBHOrO IBUKEHUI MoJIeKybl. [Ipu ycioBuM, 4T0 MIMEIOT MECTO TOJIb-
KO IIOCTyIaTeJIbHOE U BpallaTeIbHOE IBIDKeHNUE, Ut Bogopoaa (Hz) uucio i paBHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke n3o6paxen mukin Kaprno B koopaunatax (P,V). M3oTepmudeckoe pacumpe-
HUE TIPOMCXOIUT Ha JTale ...

v

BAPUAHTBI OTBETOB:

3AJIAHME Ne 11
SIBnenue nuddy3uu UMeeT MECTO MPH HATUYNHU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KOHIIEHTpaIuH
2) TemmepaTypsl
3) CKOPOCTH CITO€B KUAKOCTH WITH ra3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCcKOHEYHO PaBHOMCPHO 33p5[)KCHHOI>i IIJIIOCKOCTBIO C HOBerHOCTHOﬁ
IUIOTHOCTBIO 3apsaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIlpaBJICHUEC YBCIIUYCHUA IIOTCHIHAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIUU B KOHTYPE MOJIO0KHUTEIbHA U 110 BETMUYNHE MUHU-
MaJIbHa Ha UHTEPBAJIE. ..
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BAPHAHTEI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) MaruutHoe 1nosie 1efiCTBYeT TOJIBKO Ha JABHKYIIIMECS HJIEKTPUUECKHE 3apsiibl.

2) MarauTtHoe 1osje sBJISeTcs AeUCTBYET TOJIBKO Ha OKOSIIIIUECS 3apsiibl.

3) IloTok BeKkTOpa MAarHUTHOW HMHAYKIMH CKBO3b MPOU3BOJBbHYIO 3aMKHYTYIO TOBEpX-
HOCTb OTJIMYEH OT HYJIA.

3AJTAHUE Ne 16



I'paduk nBUKEHUS MPU TAPMOHUYECKUX 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 HUIKC BOJIH ABJISAKOTCA ...

BAPUAHTbBI OTBETOB:

1) pannoBOJIHEI
2) 3BYKOBBIE BOJIHBI B BO3JIyX¢
3) yIbTPa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTUYECKUM HaA3bIBACTCS CBET ...
BAPUAHTBI OTBETOB:

1) oiHOH ompeesIeHHOM U CTPOTo MOCTOSIHHOM 4acTOTHI
2) mo00M 4acTOThI

3) B BUIMMOM JAMaIa30He AJIUH BOJIH

4) pacripocTpaHSIOUINIICS B BAaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AIAHME Ne 21



JUlnHa BOJHBI, IPUXOAAIIASACS HA MAaKCUMYM CIIEKTPAJIbHOM IJIOTHOCTH M3J1y4aTeIbHO-
ctu (I'A), ymenbmmnacs B 2 pasza. [Ipu 3Tom Temmneparypa tena ...

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

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

CKOM CIIEKTpe aToMa BO0poJa (PHC.) 3anpeuieHHblM TIePeX0J0M SBISETC. . .

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

9J'IeKTpOH 151 HeﬁTPOH ABUIKXYTCA C OJIMHAKOBOM CKOPOCTBIO. HpI/I 9TOM JJIMHA BOJIHBI €

Bbpoiins 6ombie ...

BAPUAHTBI OTBETOB:
1) y Helitpona
2) y 2JIeKTpoHa
3) JUIMHBI BOJIH OJJMHAKOBBI
3AJJAHUE Ne 24

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ\lf + U (x, y,z,0)¥ = I'Haai

1) 2m i
d* 2 o
YR E-T =0
2) dx i 2
2
Ay + LZI Ew=0
3) R
A4y 2m
Tt Ew=0
4) dx i
3AJAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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