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

Komnerenmus:

VYK-1Cnoco6eH ocylecTBIATh NOUCK, KPUTUUECKUN aHAJIU3 U CUHTE3 UH(POPMALIUH, IPUMEHATh CUCTEMHBIN MOAXO0. JJIs PELICHUs IOCTaB/IEH-
HBIX 3a/1a4.
WHanukaTopel JOCTHKEHHSI KOMIIETEHIMH:

YK-1.1 3naer MeToIuKu MOKCKa, cOOpa U 00padOTKN HHPOPMAIINH;, aKTYaTbHBIE POCCUIICKUE U 3apyOeKHbIe HCTOUYHUKH HWH(OpMANUU B chepe
poeCCHOHATILHOM 1€ATENbHOCTH; METOJI CHCTEMHOI'O aHaJIM3a.

VYK-1.2 YMeeT npuMeHSITh METOIUKH TTOMCKa, cOopa U 00paboTKK MH(OPMAIMH; OCYIIECTBIISTh KPUTUIECKUN aHAIN3 M CHHTE3 HH()OpMAIIHH,
MIOJIyYEHHOM U3 pa3HbIX UCTOYHUKOB; IPUMEHSTh CUCTEMHBIN MOAXO] ISl peIlIeHHsI TIOCTABICHHBIX 3a/1a4

VK-1.3 Brageer HaBbIKaMu MOKcKa, cOopa u 00pabOTKH, KpUTUIECKOTO aHAIIM3a M CHHTE3a MH(POPMAIIUH; UCIIOIH30BAHUS CHCTEMHOTO MOIX01a
ULl pELIeHUs TIOCTaBJICHHBIX 3a/1a4.

Huouxamopul 0o- Imanwl hopmuposanus Komnemenyuu
CHLUMCEHUS KOM- (vkazamwv ece memwl uz PII/])
nemeHyuu Jlexyuu Hpaxkmuueckue Jlabopamopnvie 3ana- | Kypcoeoii npoexm Haumenosanue oyenou-
3anamus, nadopa- mus (paboma) HO020 cpedcmea
MOPHBLI NPAKMUKYM

YK-1.1 Tema 1, He npeoycmompenvr | Tecmupoganue, KoH-

; ema ? ; ema ;‘, ; ema ;, mpoJvHas paboma, pac-
ema s, ema ), ema <,

Tema 4, Tema 7 Tema 3, yemnasn paboma,
Tema 5, Tema 4, nabopamopuas padoma,
Tema 6, Tema 5, koucnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,
Tema 9

VK-1.2 Tema 1, He npedycmompenvt | Tecmuposanue, Kon-
Tema 2, Tema 4, Tema 1, mponvhasa paboma, pac-
;zﬁz ;’ ;zﬁz ;’ ;Zzz ;’ yemnaa paooma, 1a6o-
Tema 5, Tema 4, pamopHas paboma,
Tema 6, Tema 5, koncnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,

Tema 9




VK-1.3

Tema 1,
Tema 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 npedycmompenut

Tecmuposanue, KOH-
mponvHaa paboma, pac-
yemnaa paooma, n1ado-
pamopuasn paboma,
koncnekm no CPC, kon-
JIOK6UYM, IK3AMEH




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp

Ouenounvie cpeocmea

Kon-e6o

Min, éannoe

Max, oannoe

Jlabopamopnas padoma

8

29

48

Bxoonoe mecmupoeanue no
pazoenam

3

2

3

Koncnexkm no CPC

3

2

3

Hmoz060e mecmuposanue no
pazoenam

2

3

Ilocewmaemocmos u KoHchekm
JeKYUIl no pazoenam Oucyu-

niaunsl (CTyaeHT BO BpeMs 3aHs-
THUSI CAMOCTOSITETTbHO OTMEUYAET CBOE
npucyrctBue Ha rmiargopme SJNUOC
Moodle mocpeacTBoM 3neMeHTa
«ITocemntaeMocTb»)

IK3amen

24

40

Hmoczo:

60

100

2 cemecTp

Ouenounvie cpeocmea

Kon-e6o

Min, éannoe

Max, oannoe

Jlabopamopnas paboma

8

12

Pacuemnan paboma

Koumponwvnaa paboma

Koncnexkm no CPC

Ilpakmuueckue 3a0anus

Koanoxeuym

Tecmuposanue no pazoenam

Hocemae.inocmb U KOHCnéKm
JeKYUIl no pazoenam Oucyu-
naunsl (CTyneHt BO BpeMs 3aHs-
THSI CAMOCTOSITEIIbHO OTMEYAET CBOE
npucyrcTBue Ha matgopme MOC
Moodle mocpeacTBom anemeHTa
«[TocemaemocTby)

Wl wWworINdIN

WkFRroowo b~

O1[N|00 | Oy |00 (00|00

Hmozoeoe mecm upoeanue

IK3amen

24

40

Hmoco:

60

100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOesioB; UCUepITBIBAIONIE, TOCTIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BUJIAMU [IPUMEHEHHS 3HA-
HUH; UCHIOJIB3YET B OTBETE JOMOJIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE IPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAY€CTBO X BBINOJIHEHHS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

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

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

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

OHCHKa «3a4YTC€HO» BBICTABJIIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCHI 110 TCMaM
JUCHHMIIIHMHBI ITOCICA0OBATCIBbHBI, JTOTHYC-
CKH H3JIOKEHBI, AOIYCKAaIOTCA HE3HAYH-
TCJIBHBIC HCJOYETEI B OTBETE CTYJACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPaMMHOrO Marepuaia, JOMycKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTUYeCKue paboThl, HEOOXOAWMBIC NPAKTUYECKHE KOMIICTEHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

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




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne | Haumenosanue |Kpamkaa xapaxkmepucmuxa ouenou-Ilpeocmaenenue
n/n | OUEHOYHO20 |HO20 cpedcmea OUEHOUHO020 Ccpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1 |9x3amen CpencTBo, MO3BOJISAIONIEE OIEHUTH 3HA-| KOMIUIEKT sKk3ame-
HUS, YMEHHUS U BJIaJIeHUs 00y4aronierocs |HallMOHHbIX OuJie-
1o Y4eOHOU TUCIUTIIMHE. TOB
2 |PacuetHo-rpa- |CpeacTBo MpoBepKU yMEHUN MpUMeEHsTh| KoMIUIeKT 3a1aHuit
¢duyeckas  pa-|HOJydYECHHbIC 3HAHUS 110 3apaHee onpeie- |11 BBIOJHEHUS
6ora JICHHOW METOJAMKE JJIsi pelieHus 3ajad|pacueTHo-Tpadu-
WU 3aJlaHUil TI0 MOJYJII0 WJIW JUCLH-|4€CKOU paboThI
IJTUHE B LIEJIOM.
3 |KomnokBuym CpencTBo KOHTpOJIs ycBoeHUs yueOHoro|Bonpocsl 1o  Te-
MaTtepuaia TeMbl, pa3zesia uin pa3esioB|MaM/pasieiaam
JUCUUIUIMHBI, OPraHU30BaHHOE  KaK|AUCIUILIAHbI
y4eOHOE 3aHsTHE B BUJE COOECEIOBaAHUS
npenoaaBatesis ¢ 00y4aroMMHUCS.
4 |KoutponsHas |CpeacTBo MpOBEPKU YMEHUN MpUMEHATh| KOMIUIEKT ~ KOH-
pabota MOJTyYEHHbIC 3HAHUS U1 PEIICHUS 3a/1a4 | TPOJIbHBIX 3aaHui
OTPENICJICHHOTO THUIIA TI0 TEME WJIHM Pa3-|[o BapuaHTaM
Jeny.
5 |3ammTa nabopa-|CpeacTBo, MO3BOJIAIONIEE OLEHUTh yMe-|TeMbl Jaboparop-
TOpPHOM pabOThl |HHE W BIaJEHUE OOYyYarollerocs u3ja-|HbIX paldoT.
raThb CyTh IOCTaBJICHHOW 3aJlayd, camo-
CTOSITEJIbHO TPUMEHSTh CTAaHIAPTHBIC
METO/IbI TOCTABJIEHHOW 3a/1a4¥ C UCIIOJIb-
30BaHUEM HMeEIOIIEeHcs J1abopaTopHOU
0a3bl, MPOBOAUTH AHAIN3 MOJYYEHHOTO
pesynbrata padboThl. MOXET BBINOJ-
HATHCSI B UHJMBUIYaJIbHOM MOPSIKE UITN
rpynmnoi o0yyarmmxcs.
6 |[loaroroBka [IponykT camocTosTeNbHON paboThl CTY-| Tembl coo0e-
KOHCIIEKTa  TIO|JIeHTa, MPEACTABIAIONIMNA COO0M MOATO-|HUM
TeM€, BBIHECEH-|TOBKY KOHCIEKTa IO Y4eOHO-TIpaKTUye-
HOTO Ha CaMo-|CKOH, y4yeOHO-UCCIe0BATEILCKON WM
CTOSTEIIBHOE HAay4YHOU TEME, BBIHECEHHOW HAa CaMOCTO-
M3y4YCHHUE. ATEJIbHOE U3yUYCHUE.
7 |IIpakTyeckoe |3amauyd PEKOHCTPYKTUBHOTO ypoBHS, | Kommuiekr  3amau
3agaHue  (TIpo-|{IO3BOJISIONINE OLICHUBATh U JUATHOCTH- |11 TPAKTHUECKUX

BEpKa PEIICHUS
3a/1a4)

poBaTh YMEHUS CHHTE3UPOBATh, aHAIH-
3UpoOBaTh, 0000mIaTh (QaKTHUYECKUH U

3aHATUH




TEOPETHYECKUI MaTepua, C yCTaHOBJIE-
HUEM TPUYMHHO-CIEACTBEHHBIX CBS3EU
1 GOpMYyJIMPOBAHNEM BHIBOJIOB

Tect

CucteMa cTaHIApTU3UPOBAHHBIX 3a]1a-
HUM, IO3BOJISAIONIASI aBTOMATU3UPOBATH
MpoLEeypy U3MEPEHUsI YPOBHS 3HAHUM U
yMeHUM 00y4aronierocs.

doH TECTOBBIX 3a-
JIAHUW TSI TIPOBeE-
JICHUS HUTOT'OBOIO
TECTUPOBAHUS  TI0
M CITUATIIINHE




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATEIbCKUN TEXHOJOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Y4eOHbIM JIAaHOM MO HampasjeHHuio MoAroToBku 19.03.02 ITpoayKThl MUTaHUS U3
PACTUTEIILHOTO CBhIPbS JIJII O0YYArOIIUXCS MPETyCMOTPEHO MPOBEICHHUE 1abopaTop-
HBIX 3aHATHH 110 gucHuiuinae Pusuka.

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

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTrdeckrie BOMPOCHI ISl MOATOTOBKH K JJaOopaTOpHOii padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. [TlosicHUTE anTOPUTMBI OMPEICICHUS JOBEPHUTEIHLHOTO WHTEpBANA MPHU Tpsi-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

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

JlaGopaTopHnasi padora Ne3. P.113. OnpeneneHue cCKOpOCTH MYJIA TP TOMOTIH Oai-
JUCTUYECKOTO MasITHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1lpu Kakux B3aUMOJEHCTBUSIX MOXKHO MPUMEHSTh B MEXaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




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

JlabopaTtopnasi pab6ora Ne4. P.121. OnpesneneHrue MOMEHTA MHEPIIUU MaXOBOIO KO-
jieca ¥ CUJIbI TPEHHUS B ONIOPE
TeopeTudeckrie BOMPOCHI [Tl MOATOTOBKH K JJaAOopaTopHOi padoTe:
1. Yro Ha3bIBaeTCs BpaniaTeJIbHbIM MOMEHTOM, MOMEHTOM MHEPIIUU U MOMEHTOM
MMITyJibca?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

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

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

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

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOi MOCTO-
SAHHOW METOJIOM OTKAYKH.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BenM4MHBI HA3bIBAKOTCS NTapaMeTpaMu cocTosiHuA? JlaiiTe ux onpeene-
HUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJJHUM MoJieM BeriecTBa? 5. Kakue ¢pakTophl BIUSAIOT HA TOY-
HOCTb U3MEPEHUI MapaMeTPOB COCTOSIHUS Tra3a’?

w

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

1. Yro Ha3pIBaE€TCA YAECIBHON U MOJIIPHOU TEINIOEMKOCTBIO, KAK OHU B3aMMOCBS-

3aHBI?

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

>

JlabGopaTopnasi padora Ne/. P.200. 3HaKOMCTBO C 3JICKTPOU3MEPUTEIbHBIMU MPHU-
0opamu.
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. C npubopaMu Kakoi CUCTEMBbI Bbl MO3HAKOMUIUCH? OOBSICHUTE MPUHIUI pa-
OOTBI.
2. Kak mompoOparh BepXHUM Npejien 1uana3oHa U3MEpPEeHH 71 moay4deHus ooliee
TOYHBIX PE3YyJIbTaTOB?
3. Kakum gomkeH ObITh JIy4 3peHHs] OTHOCUTENIBHO IIKAJIbI IPU OTCUETE PE3yIib-
TaTOB?
4. Yto Ha3bIBAETCS NPUBEACHHOW U OTHOCUTEIBHON MOrPEIIHOCTHIO?
5. CoOTBeTCTBYET JIM MpeAenbHasi aOCOIIOTHAS MOTPEUIHOCTh, BEIUUCICHHAS 110
KJIACCy TOYHOCTH, ACUCTBUTEIBHON NMOTPEIHOCTH Tprbdopa’?




JlaGopaTopnasi padota Ne8. P.212.M3MepeHne 31eKTPOEMKOCTH KOHIEHCATOPOB.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOI padoTe:

1. KakoBO Ha3Hau€HHE U YCTPONUCTBO KOHIEHCATOPOB?

2. YUto Ha3bIBaeTCs ANEKTPOEMKOCThIO? ENMHMIIA U3MEPEHUS AIIEKTPOEMKOCTH.

3. OOBsiICHUTE IPUHIIAI H3MEPEHUS IEKTPOEMKOCTH C TIOMOIIBI0 MOCTA TIepe

4. Kakue COOTHOILICHUSI MEXY 3apsiaMH, HAIPSHKEHUSIMH U 3JIEKTPOEMKOCTSIMU
P NApaJLIEIbBHOM M IOCIIEI0BATEIbHOM COEIMHEHUN KOHJAEHCATOPOB?

5. Kakue auanekTpuku NpUMEHSIOTCS B KOHJIEHCATOpaX, U Kakue ObIBAIOT THUIIbI
KOHJIEHCATOpPOB?

6. Kak 1M3JIeKTpUK BIUSET Ha JIEKTPOEMKOCTh KOHAEHCATOpa?

JlaGopaTopHasi padora Ne9. P.221. M3amMepeHne COMpOTUBIICHHS TPOBOIHUKOB.

TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:

1. Uto Ha3bIBaETCS JIEKTPUUECKUM TOKOM, CHJIOW TOKA M TJIOTHOCTHIO TOKA. B ka-
KUX €JUHULIAX OHU U3MEPSIOTCS?

2. Yto Ha3bIBAETCS NEKTPOABIKYLIEH cuiion? [loueMy B 3aMKHYTOM LIENHU dJIEK-
TPUYECKHUE CUJIbI HE MOTYT JUIMTEIBHO MOIICPKUBATD JICKTPUUECKUMN TOK?
3.ChopmynupoBath 3akoH OMa B MHTErpajibHON (dopme s MOJHOW Ienu U
Y4acTKa LETH.

4. Yto Ha3bpIBaeTCs AIEKTPUUYECKUM COMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHUE DJIEKTPUYECKUX MPOBOJHUKOB? B KakuX €IMHUIIAX OHO U3MeEpsSieTcs?

5. ChopmynupoBath repBoe u BTopoe npasuiia Kupxroda.

6. O0BSICHUTD MIPUHITUI ICUCTBUS MOCTA MOCTOSIHHOTO TOKA.

Jlaboparopnasi padora Nel0. P.231. OnpeneneHue ropu30HTAILHONW COCTaBIISIO-

meﬁ HaIIps>KCHHOCTH MAarouTHOI'O I1OJIA 3emin

TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpaTOPHOU paboTe:

1. BennunnHa u HanpaBiieHUE CUIIbI AMIiepa.

2. lloBeneHue paMKy ¢ TOKOM B MAarHUTHOM Mojie. MHAYKIHS U HANPSKEHHOCTD
MArHUTHOTO MOJISI, UX €AUHULIbI U3MEPEHUS.

3. O0bscHute 3axkoH buo—Casapa—Jlamnaca.

4. Mertonnka U3MEpeHUs HANPSXKEHHOCTA MAarHUTHOTO TOJIST 3EMJIA C TTOMOIIBIO
TaHT€HC—TaJIbBAHOMETPA.

JlaGopaTopnass padora Nell. P.311. Onpenenenue mokazaTess NPeaoMICHUS

CTCKJIA C ITOMOIMBIO MHUKPOCKOIIA.

Teopetnyeckue BOMPOCHI I MOJArOTOBKH K Ja00OpaTOpHOM paboTe:

1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKHU.

2. Kak cBsi3aHbl 1TOKa3aTelb MPETOMIIEHUSI CPEJIbl U CKOPOCTh PacpOCTpAHEHUS
CBETA B HEN?

3. [Touemy npu pacCMOTPEHUHU MIPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO MIJIACTUHKY
OH Ka)XeTCsl pacIoIOKEHHBIM OJIMXKeE.

JlaGopaTopnasi padora Nel?2, P.324. OnpeesieHre JJIMHBI CBETOBOM BOJIHBI C T10-

MOIIIBIO ,Z[PId)DaKHI/IOHHOfI PECIICTKH.

TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOi padoTe:



1. CnnoHTaHHOE ¥ MHIYLIMPOBAHHOE U3JIy4€HHE. Y CTPONCTBO U NMPUHIUI PaOOTHI
reJni—HEOHOBOTO JIa3epa.

2. Iudpakust CBETOBOM BOJIHBI Ha TU(GPAKIIMOHHON peméTKe. Y CIIOBUE MaKCH-
MyMa.

3. Kakas xapTrHa HaOIr01aeTcsl Ha 9KpaHe MPHU OCBEIIEHUU TUPPAKIIMOHHON pe-
HIETKH IMy4KoM Oenoro ceeta?

Marepuainbl J1abOpaTOpHBIX padOT MPHUBEACHBI B METOJAUYECKHX YKa3aHMSIX,
pa3pabOTaHHBIX LMKIOM (PU3NKO-MaTeMaTUYECKUX AUCITUILINH:

HaumeHoBaHue MeTOJI.yKa3aHus U aBTOPHI Kon—Bo 3k3.
1. Obmas gu3uka: pyKoBOACTBO MO J1aboparopHomy npak- | DBC «Znaniumy»
TUKYMY [DJeKTpOHHBIN pecypc] : yuebnoe mocobue / ITox | http://zna-
pen. U.b. Kpsinerkoro, b.A. Ctpykosa. - M.: UH®PA-M, | nium.com/bookread2.php?
2012. - 596 C. - Pexum noctyna: | book=345060#
http://znanium.com/bookread2.php?book=345060#, no ma- | Jloctyn ¢ 000N TOYKH
poito.- ObC «Znanium» ['pud WHTEPHET T0CIIe PErUcTpa-

nuu IP—anpeca HXTU
2. buktarupos, B.B. ®usuka. JlabopaTopHbIi MPAKTHKYM. 40 5K3.:
Yacte 1. Mexanuka u MonekyispHas pusuka/ B.B. bukra- 20 — B 6ub.0TA. YHULL
rupoB, E.B. fIkoBneBa. — Cankr—IletepOypr: CBoe uzna- HXTU
TenscTBO, 2020. — 106 c. 20 - Ha kag.
3.Badwun, JI.b. 3aganus ajis caMOCTOSITEIIbHONW pabOThI 11O 34 5x3. B 0OuOI.0TH
¢usuke. Y.3: yue6.mocodue / [.b.Bapun; KI'TY.-Huxne- YHUIL HXTU
kamck:HXTHN,2012.-166 c.
4 SIxosneBa, E.B. ®usuka. OCHOBHBIE 3aKOHBI U (HOPMYJIBL: 40 K3.:
CIIpaBOYHHUK 11 cTyAeHTOB By30B/E.B. SIkoBneBa.-Huxue- | 1 3x3 — 6uba.ora. YHUL]
kamck:HXTH,2013.-84 c. HXTHU
39 sk3. Ha Kadenpe

Kaxxnast MHCTpYKIUSI COAEPKUT KPATKUE TEOPETHUECKUE CBEICHUS, OTHOCSIIHU-
ecsi K JJaHHOU padoTe, mepeueHb HEOOX0IMMOTO 000PYI0BaHMUSI, TTOPSIIOK BBITIOTHE-
HUS pabOThI, KOHTPOJILHBIE BOTIPOCHI.

Kpurepuu onenku gadoparopabix pador no ¢pusuke B 1 cemectpe

[Tpu moxroroBke k abopaTtopHoi padore mo aucruiuimae «Pusuka» B 1 ce-
MCCTpe CTYJICHT JOJIKCH BBIIIOJIHUTDH CJ'IC)IYIOH_II/Ie BHUbI pa60T:
1 cemect

MusuMAJIbLHBIH MakcuMaJib-
Bunabi pador

0ast HBII 0211
CamocrosTenbHas MpopadoTKa TeopeTude- 58 9.6
CKOT0 MaTepHasia K 1abopaTopHOil paboTte ’ ’
O3HaKOMJIEHHE C YCTAHOBKOH, MpHOOpOM,
METOJIMKOM BBITIOJIHEHUS TaOOpaToOpHOH pa- 5,8 9,6

00TBI

Brinonnenne He0OXOAMMOTO KCIIEPUMEHTA 5,8 9,6



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

OG6paboTka pe3yJIbTaTOB UCCIIEA0BaHUS, 110- 58 9.6
CTpoeHue rpaduKoB ’ ’
AHanu3 pe3yJabTaTOB HCCIICIOBAHUS M BHI-
BOJI TI0 paboTe

5,8 9,6

UTOIO : 29 48

Taxum oOpazomM, Kaxkias tabopatopHas paboTa OIieHuBaeTCI MUHUMYM B 29 Oa-
J0B, MakcuMyM B 48 OamioB. [locne BbImoIHEHHS BCeX pabOT pacCUUTHIBAETCS UTO-
TOBBIN OalT MO JaHHOMY OILICHOYHOMY CPEJICTBY, KaK CpeaHee apu(pMETHIECKOe 10
BCEM JIA0OPATOPHBIM pabOTaM.

Kpurepuu ouenku 1a00paTtopHbIix pador o pusuke Bo 2 cemecrTpe

[Tpu nmoaroroBke k ytaboparopHoii pabote nmo aucuumuinae «dusuka» Bo 2 ce-
MECTpE CTYCHT JIOJKEH BBITIOJIHUTD CIIEAYIOIINE BUABI PaboT:

2 cemecT
Buani pabor MuHuMaJIbHBIH MaKEHMaﬂb-
oaJLI Hblii 0211

CamocrosiTenbHass MpopadOTKa TeopeTHye- 16 24
CKOro MaTepuasa K 1adopaTopHOi paboTe ’ ’
O3HaKOMJICHHE C YCTAaHOBKOHW, MPUOOpPOM,
METOJMKON BBITIOJIHEHUS Ta0OpaTOpHOI pa- 1,6 2,4
0O0THI
BrimonHaeHne He00X0IMMOT0 KCIIEpUMEHTA 1,6 2,4
OO6paboTka pe3yabTaTOB UCCIICIOBAHUS, 10~ 16 24
CTpoeHue TpaduKoB ' ’
AHaIU3 pe3yJIbTaTOB UCCJEIOBAHUS U BbI- 16 24
BOJI TI0 paboTe ’ ’

HUTOIO : 8 12

Takum 00pazom, Kaxkaas labopaTopHasi paboTa OI[EHUBACTCS MUHUMYM B 8 0a-
J0B, MakcuMyM B 12 GamnoB. [Tocne BeIMoaHEHHS BCeX pabOT pacCUYUTHIBAETCS] UTO-
roBbIi OaJJ1 O JAHHOMY OLICHOYHOMY CPEJICTBY, KaK cpeliHee apupMEeTHYeCcKoe Mo
BCEM JIabOpaTOPHBIM paboTaM.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpagnenue noarotoBku: 19.03.02 [TpoayKThl NUTAHUS U3 PACTUTEIBHOTO ChIPb

[Tpoduns/mporpamma: TexHoaorus xjaeda, KOHTUTEPCKUX U MAKAPOHHBIX M3ASTUN

VY4eOHbIM IJ1IaHOM MO HanpaBaeHno ToAroToBKHU 19.03.02 ITpoayKThl nUTaHUS
U3 PACTUTENBHOTO ChIPbS 71l OOYYAIOIIUXCA MPEAYCMOTPEHO MTPOBEACHUE MPAKTH-
YyecKHMX 3aHATHIi 10 AucuumnHe Pu3uka Bo 2 cemectpe. OOyyaronmmcs npeia-
raloTcs pa3HOYpOBHEBBIE 33Jja4M U 33JJaHUsI PEKOHCTPYKTHUBHOTO YPOBHS, MO3BOJISA-
IOIME OLIEHWBAaTh W JHATHOCTUPOBATH YMEHUS CHHTE3WPOBATh, AHAJIU3UPOBATh,
000011aTh (PaKTHYECKUI U TEOPETUUECKUN MaTEpHAII C (POPMYJIMPOBAHUEM KOHKPET-
HBIX BBIBOJIOB, YCTAHOBJICHMEM IPUYMHHO-CJIE/ICTBEHHBIX CBS3EH.

3amanue 1

1. JIBa 0JIMHAKOBBIX 3apsKEHHBIX IIapHKa MacCOM m= 5 I, OJABEIICHHBIX B
OJIHOM TOYKE Ha HUTSAX JJIUHBI = 12 cM , pa3onuIuCh Tak, 4TO Yroj MEXKIy HUTIMU
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. Isasnementa (€1 =1,2B,r.=0,1 Om; €, =0,9 B, r, = 0,3 OM) coequHeHbI
OJTHOMMEHHBIMHU MOJIIocaMu. CONpPOTUBICHUE COEOUHHUTEIBHBIX MPOBOJOB I = (),2
Om. OnpeienuTh CHITy TOKA B LIETIH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTUJIU B COCYJI, cofepkaliuii Bogy ooremom V= 0,5 i1 npu temneparype T=293 Ku
BKJIIOUMIM B ceThb HanpsbkeHueM U= 220 B . Yepe3 Bpems t= 20 MUH cnipalib BbI-
kirouniid. Kakoe konruecTBo Bojibl BbikuIieno, eciu KITJI cnupanu n= 80%.

3aganue 2

1. ITo nByM napasuiesibHbIM OE€CKOHEYHO JUTMHHBIM MPSMbIM IIPOBOIHUKAM Te-
kyT Toku [ 1= 20 A u [ =30 A B oiHOM HanpaBieHuu. PaccTtosinue Mexay npoBO-
HukaMu d=10 cM. BEIUUCINTL MAarHUTHYIO UHIYKIIMIO B TOYKE, YAAJICHHOW OT 000MX
MPOBOJAHUKOB Ha OJIMHAKOBOE paccTosinue r = 10 cm.

2. ITy4ok 3J€KTPOHOB BJIETA€T B MPOCTPAHCTBO, TJ€ BO30OYKIEHBI OJHOPOI-
HOE 3JIEKTpUUYECcKoe nojie HanpsokeHHoCTho E = 1,5kB/M u nepnenaukynsapHoe emy
MarHutHoe nosie ¢ u"aykiuedn B = 1,5MT. CkopocTh 3JIEKTPOHOB MOCTOSIHHA U



HallpaBJIeHa NepIeHIUKYISIpHO BekTopaMm E n B. HailTu cKOpoCTh NBHIKEHHUS DJIEK-
TpoHOB. Kak OyayT ABUraThCsi 3JEKTPOHBI, €CIIN BBIKIIOUYUTH JIEKTPUUYECKOE ToJie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHH 3JIEKTPOHOB B 3TOM CiIy4ae?

3axanue 3

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

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
M300paKeHHEe TpeIMeTa Ha JKpaH, OTCTOSIEM OT JIMH3bI Ha paccTossHUM L = Swm.
Dkpad npuABUHYIM K tuH3e HAa AL = 18cM. Ha ckomnbko crietyeT nepeMecTuTh npe-
MET, YTOOBI OMATH MOIYYUTh PE3Koe N300pakeHue npeamera?

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

OcranpHble BAPUAHTHI 3a1aHUM IPUBEICHBI B METOAUYECKUX YKA3aHUIX, pa3pa-
OOTaHHBIX NMPENOJABATEIAMH UKIA PU3HKO-MATEMATHYECKUX TUCIUIIINH!

1. bukrarupoB B.B., fAkosnesa E.B. 3aganus no ¢usuke 11 caMoCTOSATEIBLHOMN pa-
6otel ctynentoB. Yacte 1./ Hwxknekamck: HXTU (dbunmuman) OI'bOY BIIO
«KHUTVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke s caMOCTOSITENBHON pa-
6otel ctynentoB. Yacte 2./ Hwxnekamck: HXTU (dunmuan) O®I'bOY BIIO
«KHUTVY», 92 c.

Bapuanm Pazoenvt u nomepa 3adau
Dnekmpocmamuxa, Dnekmpomaznemusm TI'eomempuueckasn u 601no06asn
Inexkmpoounamuka onmuka

(Hacmo 1) (Yacmo 2) (Hacmo 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 cemecTtpe oOy4aromuiicss BEIMOIHAET 3 MHAUBUYAIbHBIX 3a7aHusl. 3a pe-
HIEHUE KaXJI0r0 OH MOXET MOTy4uTh OT 3 110 6 6aioB. [IpakTrdeckoe 3aHsITHE Olie-
HUBAeTCsI MUHUMYM B 3 - 4 Oasuta (eciu He CIIpaBUJICs C 3a7aHrueM 0e3 OMOIIIH Mpe-
nmojaBarelisa), MakCUMyM B 5 - 6 OamioB (ecind cOpaBWicid C 3aJaHUEM
CaMOCTOSITEILHO).

NTOroBeI1 pEUTUHT MO NMPAKTUYECKUM 3aHATHUAM MPOCTABIIETCS KaK CpeaHee
apu(dmeTryecKoe MoIyIeHHBIX OAJIJIOB 3a pelIeHne 3 MHANBUYaIbHBIX 3aaHHA.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpagnenue noarotoBku: 19.03.02 [TpoayKThl NUTAHUS U3 PACTUTEIBHOTO ChIPb

[Ipoduns/mporpamma: TexHonorus xyiebda, KOHAUTEPCKUX U MAKAPOHHBIX U3JIETUN

KoMiuiekT 3agannii 1Jisi KOHTPOJIbHOM padoTsl Ne 1
o aucuuiimHe Ousuka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT U3 ABYX JIMH3: COOMparOIIeHi ¢ POKYCHBIM pac-
crosHueM F = 15 cM u pacceuBarouieil ¢ GokycHbIM paccrositHueM F = - 15 cwm.
JInn3el pacnonoxensl Ha paccTossHUU 10 cM apyr oT apyra. OnpeaenuTs NoJ0KEHUE
IJIaBHBIX (DOKYCOB OOBEKTHBA.

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOINApasUIEIbHBIMU
IUTACTUHKAMHM, Ha KOTOPhIE HOPMAJILHO MalaeT MOHOXPOMATHYECKUN CBET C JUTMHOM
BOJIHBI A= 500 HM. OnpeAeuTh yroi o MeXAy TIaCTUHKaAMU, €CJIM IITUPUHA UHTEP-
(hepeHIIMOHHBIX MOJI0C, HAOII0AAEMBIX B OTPAXKEHHOM cBeTe, cocTaBisieT Ah =5-10"

4 M.

3aoanue 3.]JIBe 6IM3KHE KENThIE CIIEKTPAIbHBIC TUHUU HATPHUS UMEIOT JJTUHBI
BoJH 589,6-10 %M 1 589,010 ° M. MOXHO JIU ¢ TOMOLIBIO AUPPAKIMOHHON PELIETKH
HAOJIOATh pa3/ie]IbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MPU HAOIIOACHUU
CIIEKTpa HEMOCPEICTBEHHO TIa30M YEPE3 peuIeTKy, eciau penietka umeet 200 mwrpu-
xoB Ha 1 MM? Pazpemaronyto crmocoOHOCTH TJia3a MPUMHUTE PaBHOM 2.

Bapmuanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapruyMe HaxOAUTCsl MaJieHbKas ppiOKa. Bo ckoJbKo
pa3 yBEeJIIMYEHHOM BUJIUT 3Ty PbIOKY HAOII0JaTENb, €CJIM PhIOKA HAXOAUTCS y TaJIbHEN
CTEHKU aKBapuyMma M HaOJto/IeHue BeAeTcs o nuaMetpy mapa? CTeHKU akBapuyma
CUMTATh TOHKHMH, ITOKA3aTeIb MPETOMIICHUS BOJIbI paBeH .

3aoanue 2.Ilpeamer B BUaE OTpe3Ka JIMHON | pacmosiokeH BIOJb ONTHYEC-
CKOM ocu coOuparoiiei JIMH3bI ¢ (POKYCHBIM paccTosiHueM F, garoieit 1eicTBUTENb-
HOE M300pakeHue Bcex ero Touek. CepenrHa oTpes3ka pacnoio’keHa Ha PacCTOSTHUU
d ot muH3b1. HaliTk ipooibHOE YBETMYEHUE TTPEIMETA.

3aoanue 3.10. Ilpu nageHnn eCTECTBEHHOI'O CBETA HA HEKOTOPBIN MOJISIpHU3a-
top npoxoaut #1 = 30 % cBETOBOro MOTOKA, a Uepe3 JABa TAKUX MOJsIpu3aTopa — 2 =
13,5 %. Haiiti yros ¢ Mexay IMiI0CKOCTSIMU NPOITYCKAaHUSI 3TUX MOJSIPU3ATOPOB.



Bapmanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera najgaer Ha OOKOBYIO I'pPaHb MPU3MBI I10J] YTIOM
a =30°. TIpenomusrommii yron npusmel Y =45°. Tlokazarenu mperoMeHUsT CTEKIIa
IPU3MBI ISl KPACHBIX U (PUOJIETOBBIX Jy4ei COOTBETCTBEHHO PaBHBI Nipy=1,62 U ng=
1,67. Yemy paBeH yroy1 Mex1y KpallHUMH JTy4aMH CIIEKTPA MPU BBIXOAE U3 MPU3MBI?

3aoanue 2.1110CKO-BBITTYKIIAsl CTEKJISTHHAS JIMH3A C PAIUyCOM KPUBU3HBI Ce-
puueckoil nopepxHocTH R = 12,5 cM npuxaTa K CTEKJIIHHOM IIacTUHKE. JlnameTpbl
m -ro u (M+5)-ro TeMHbIX KoJiel] HbI0TOHA B OTpaXeHHOM CcBeTe paBHbI. OTpeeInTh
JUIMHY BOJIHBI CBETA MU HOMEP KOJIbIa M.

3aoanue 3.EcTecTBEHHBIN MOHOXPOMATHYECKHI CBET MaJaeT Ha CUCTEMY U3
JBYX CKPEIIEHHBIX MOJIIPU3ATOPOB, MEXKIY KOTOPHIMH HAaXOJMTCS KBapleBas ILIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKOW ocu. HallTh MUHUMAIIbHYIO
TOJIILIMHY TUTACTUHKH, IIPU KOTOPOM 3Ta cucteMa Oyzaet npomnyckats 7 = 0,30 cBero-
BOT'O MOTOKA, €CJIU MOCTOSIHHASL BpallleH!st KBapua o = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue 1.C momMoIibIo JUH3BI ¢ POKYCHBIM paccTosiHueM FHa skpane momy-
Yal0T YMEHBIIIEHHOE U YBEIIMUEHHOE N300paKeHUs MPEeIMETa, HaXOASIIErocs Ha pac-
ctosinuu L oT axpana. Haliiute oTHOIIEHHE pa3MEPOB U300pakKeHUH.

3aoanue 2.1lpenomisitoninii yroa crekissHaon (n = 1,5) mpusmsel ¥ = 60°. Tlox
KaKUMU YTJIaMUA BO3MOKHO MTPOXO03KJIEHUE MPEIOMIIEHHOTO JIyda CKBO3b BTOPYIO 00-
KOBYIO TPaHb, €CJIM Ha EPBYIO IPaHb JY4YH MaJar0T MO/ MPOU3BOJIBHBIMU yriaMu?

3aoanue 3.Mex 1y TOYCUHBIM HICTOYHUKOM CBETA U SKPAaHOM ITOMECTUIIU JTUa-
dbparmy ¢ y3KkuM OTBEPCTHEM, PAJNYC KOTOPOTO M'MOKHO MEHSTh. PaccTosinus ot nqua-
(dparmbl 10 KCTOYHKMKA U KpaHa paBHbla =100 cM u b=125 cm. OnpenenuTs IIHHY
BOJIHBI CBETA, €CJIM MAKCUMYM OCBEIICHHOCTH B IEHTPE NU(PPAKIIMOHHONW KapTUHBI
Ha ’KpaHe Habmonaercs npu = 1,00 M u ciexyromuii Makcumym npu = 1,29 m.

Bapmanr 5, 15, 25

3aoanue 1.Jlyd cBeta magaet noa yriom 30° Ha MIOCKONAPaICIbHYIO CTEK-
JISHHYIO TUTACTUHKY U BBIXOJIUT U3 HEE MapaljieIbHO NepBOHaAYaIbHOMY Jy4y. [Toka-
3aresib mpesiomiieHus crekia 1,5. KakoBa TommuHa d TIaCTHHKH, €CITU PacCTOSHUE
MEXKy JiydaMu paBHo 1,94 cm?

3aoanue 2. Bo CKOJIBKO pa3 YBEJIMUHUTCS PACCTOSIHUE MEXIY COCEIHUMU UH-
TephepEHITMOHHBIMU TIOJIOCAMU Ha JKpaHe B ombITe FOHTa, ecnu 3eeHblid CBETO-
GuisTp (A = 5-10° cM) 3ameHuTH KpacHeM (A = 6,5-10° cm).

3aoanue 3. CKOIBKO MITPUXOB HA | MM JUTMHBI UMEET TU(PaKIIMOHHAS pe-
IIeTKa, €CM 3ejeHas JuHus pryTd (A = 546,1 HM) B CIIEKTpe MEPBOTO MOPsIIKa
HaOmogaeTcs moj yriaom 19°8'?

Bapmanur 6, 16, 26

3aoanue 1. Tlokazarens npenomiieHus ctekia paseH 1,52. Halitu npenens-
HBIE YIJIbI TTOJTHOTO BHYTPEHHET0 OTPaKEHUS JJIsl IOBEpXHOCTEH pazaena: 1) crekio-
BO3/YX; 2) BOJIa-BO3/yX; 3) CTEKJIO-BO/IA.

3aoanue 2.Ha mbuibHyt0 MIeHKY (N = 1,33) magaet Gesblii CBET MO yIJIOM
45°. ITpu kakoi HauMEHBIIIEH TOJIIWHE TIJICHKU OTPaXKEHHBIE JIy9u OyyT OKpaIlleHbl
B xKenThid 11BeT (A = 600HM)?



3aoanue 3. YeMy paBeH yroyi MeKAy INIABHBIMU IUIOCKOCTSIMH TIOJISIPH3aTOpa
¥ aHAJIN3aTOPa, €CIIM HHTEHCUBHOCTH €CTECTBEHHOTO CBETA, MPOIIEIIIEro Yepes3 Mmo-
JSIPU3aTOP W aHAIHM3aTOp, YMEHbIIaeTcs B 4eTblpe pa3a? [lormomenuem ceeta mpe-
HEOpeYb.

Bapuanr 7, 17, 27

3adanue 1. Bogona3 HaxoauTcs Ha JHE BojgoeMa Ha rimyoune 15 m. Ha kakom
PacCTOSIHUM OT BOJ0JIa3a PACMOJIOKEHBI T€ YUYACTKU THA, KOTOPbIE OH BUJIUT Hauobo-
jee SpKUMHU Os1aroapsi OTPaXEHUIO OT OBEPXHOCTHU BOJIbI?

3aoanue 2.0npenenute pacCTOSSHUE MEXAY KOT€PEHTHBIMU UCTOUYHUKAMHU B
onbiTe FOHra, eciu Ha sKkpaHe Ha npoTskeHuH 10,8 MM JIEKUT ECTh UHTEPPepeH-
IIMOHHBIX 10JI0C. PaccTosiHME OT HICTOYHMKOB /10 3KpaHa 3 M. JJIMHA BOJIHBI MOHOXPO-
Matudeckoro cseta 600 HM.

3adanue 3. Ilog KakuM yriaoMm JOJDKEH MajaTh MYYOK CBETAa U3 BO3/AyXa Ha
TIOBEPXHOCTh BOJIBI, YTOOBI TIPU OTPAKEHUU OT JIHA CTEKISTHHOTO cocyna (Ns = 1,5),
HAIOJHEHHOTO BOJIOM, CBET ObLI MOJHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28

3aoanue 1. lnnuHapuueckuil My4yoK JIy4el, nmapajulebHbIX ITaBHOW ONTH-
YeCKOW OCH paccenBaroNieil JIMH3bI, uMeeT nuametp di; = 5 cm. [Ipoiins mun3y, mydok
JlaeT Ha 3KpaHe ISITHO AuameTpoM Oy = 7cM. kakuM Oynet auamertp O3 nsrua, ecnu pac-
CCUBAIOIIYIO JIMH3Y 3aMCHUTD CO6I/IpaI-OH_IeI71 C TCM XK€ Q)OKYCHBIM paCCTOHHI/IeM?

3aoanue 2. HaliTu nokasareib IpeJIOMIEHUS KUJIKOCTH, 3aMOIHSIOEN po-
CTPAHCTBO MEXIY CTCKJISIHHOM TUIACTUHKOW W JIeKAlIed Ha HEW MJIOCKOBBIMYKIION
JIMH30M, €CNIM MpU HAOMIOAEHUU B OTpakeHHOM cBete A = 0,60 Mkm paguyc 10-ro
TeMHOT0 KoJiblia HeroTOHa Oka3ancs paBHbM 2,1 MM. Paguyc kpuBu3HbI 1uH3b1 0,1 M.

3aoanue 3. Ha nudpakiinoHHyo pemeTky, umeronryto 500 mrpuxoB Ha 1M,
HOpMaJILHO MaaaeT Oeblii cBeT. HemocpencTBEHHO 3a pelieTKo MoMeIeHa JIMH3a ¢
(OKYCHBIM paccCTOSIHHEM 2 M, MPOELMPYIOIas CIEKTPbl Ha 3KpaH. /[nana3zon qyiuH
BOJIH BUIUMOTO crieKTpa Ay =400 HM, A, = 700 HM. MoryT 511 IepeKphIBaTHCS CHEK-
TpBI MIEPBOTO M BTOPOro nopsaka? Bo CKOIBKO pa3 CHOEKTp BTOPOro IMOpsIKa Ha
DKpaHe JUIMHHEE CIIEKTpa IepBoro nopsaka? KakoBa pa3HOCTh YIJIOB OTKJIOHEHUS
KOHIIa IEPBOT0 M Hayaja BTOPOro Mopsiika?

Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOrO oObekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUIEHKA, MOKa3aTelb NPEOMIICHHUS] KOTOpor Ny = 1,2 («IpOoCBETISAIOMIAsD))
rieHka). [Ipu kakoil HauMeHbIeH TOJIIUHE ATOW MJICHKU MPOU30MIeT MaKCUMaJIb-
HOe ocjabiieHne OTPaKEHHOTO CBETA B CPEAHEN YacTh BUJIMMOTO CIieKTpa’?

3aoanue 2. Onpenenutb yroj NoJHON MOJISPU3aLUU [IPU OTPAKEHUH CBETa
OT CTEKJIa, OKA3aTeJib MIPEJIOMIIEHUS] KOTOPOTO paseH 1,57.

3adanue 3. Ha mens mumpunoi 2:10° ¢cM nagaeT HOpMAIbHO MapasieabHbINH
IIy40K MOHOXPOMATUYECKOTO CBETA C AJIMHOM BOJIHBI 5°107° cm. HaliTn mmpuny n300-
pakeHUs IIETH Ha 3KpaHe, yAaJIEHHOM OT 11enu Ha pacctosaue 1 m. [lupunoit n300-
paKEHHSI CYUTATh PACCTOSIHUE MEXIY MEPBBIMH JUPPAKITMOHHBIMH MUHUMYMaMU,
pacmoI0KEHHBIMU IO 00€ CTOPOHBI OT TJIABHOTO MAKCMMYMa OCBEILIEHHOCTH.



Bapmanr 10, 20, 30

3aoanue 1. HaiitTu noka3arteiib NPeaoOMICHUS KUJKOCTH, 3al0JIHSIOIEH TTPO-
CTPAHCTBO MEXIY CTEKITHHOM TUIACTUHKOW W JIEKAIIEW HA HEW IIJIOCKOBBIMYKIION
JMH30M, ecu MpH HaOMoAeHuu B oTpaxkeHHOM cBete (A = 0,60 Mkm) paauyc 8-To
TeMHOTr0 Kojbla HeroToHa okasaicsa paBHbIM 1,8 mMm. Paauyc kpuBu3Hsbl inH3b1 0,14
M.

3aoanue 2.1 naBHBIE TNIOCKOCTH ABYX Ipu3M Hukoust 06pa3yrot Mex 1y coooii
yroi B 30°. Kak U3BMEHUTCSI IHTEHCUBHOCTD MPOIIEAIIEr0 CBETa, €CIIU IIaBHBIE MJI0C-
KOCTH JIByX HUKOJIEH MOCTaBUTH 101 yrioM 45°. UeMy paBeH yroy Me1y IJIaBHbIMU
IJIOCKOCTSIMU JIBYX HUKOJICH, €CJIM MOCJIE MTPOXOXKICHUS Yepe3 HUX CBETA €ro MHTEH-
CHBHOCTb YMEHBIIIWJIACH B 4 paza?

3aoanue 3.Ha nudpakiinoHHy0 pemeTky anuHoi 15 MM, cogepxkairyto N =
3000 mTpuxoB, MagacT HOPMAIbHO MOHOXPOMATHYECKHUW CBET C JJIMHON BOJIHBI
A=550uM. Onpenenuts: 1) 4ucno MakCUMyMOB, HaOIIOJaEMbIX B CIIEKTpE AUPpaK-
IIUOHHOM PEMIETKH; 2) Yo, COOTBETCTBYIOIIUM MOCIETHEMY MAKCUMYMY.

Kpurepuu oneHkr KOHTPOJIbHOI padoThl Ne 1 mo ¢pusnke

[Ipn oueHKe KOHTPOJBHOW paOOThl MO T€OMETPUYECKOW U BOJHOBOW ONTHUKE
CJieyeT PYKOBOACTBOBATHCS CICAYIOIIMMU KPUTEPUIMH OLICHKU 3HAHUH MO (PU3HKE,
YUUTBIBAs TOMYIICHHBIE CTYICHTaMHU OIIMOKU U HEJIOYETHI.

MakcuManbpHOE KOJIMYECTBO 0alJIOB 33 KOHTPOJIbHYIO padoty Ne 1 cocraBiser
4,0 6amna.

MuHHMaJIbHOE KOJIMYECTBO OAJJIOB 3a KOHTPOJABHYIO padoTy Ne 1 cocraBisgeT
2,0 Gamna.

J171s1 TOro 9To0BI KOHTPOJIbHAS paboTa CUUTANIaCh CJAHHOW, HEOOXO0IMMO HaIlH-
cath ee Ha 2,0 6ammoB u BeImIe. [Ipu MOBTOPHOM TepeNUChIBAHUN KOHTPOJILHOH B
UTOTOBBIN PEUTHUHT UAET CPETHUN OAJIJT MO BCEM TMOIBITKAM.

TI'pyosimu SBNSIOTCS OMIMOKHW, CBUACTEIBCTBYIOIINAE, YTO CTYJCHT: HE YCBOWII
OCHOBHBIC (DM3MUECKHUE TCOPUH M 3aKOHBI [0 T€OMETPUYCCKON M BOJHOBOM OITHKE
WK HE yMEET NMPUMCHSTh MX NIPH PEIICHUH 33]a4 Pa3IUYHbIX TUIIOB; HE 3HACT Qop-
MYJI WJIA HE YMEET IMPUMEHATh UX K PEIICHUSM 3aJ1a4; He 3HACT €AWHHMII (DU3HUCCKHUX
BEJIMYMH WM HE YMEET IOJIb30BAThCS MMM, K TPYOBIM OIIMOKAM OTHOCSATCS TaKkKe
HENPAaBWILHO C(HOPMYIMpPOBAHHBIC BOMPOCHI 3aa4Md WM HEBEPHBbIC OOBSICHCHHUS
X0/JIa €€ PeIICHUS, He3HAHNE TIPUEMOB PEIICHHUS 3a/1a4, a TAK)KE OITHOKH, CBUICTEIIb-
CTBYIOIIIE O HEMIPABMJIIBHOM TOHUMAaHWH YCJIOBHS 3aa9d WJIH UCTOJIKOBAHUS pellie-
Hus. Kaowcoas epybas owubka oyenusaemces murnyc 1,0 6ann.

Hezpyovimu owudkamu ABISIIOTCS HETOYHOCTh YEPTEXKA; MPOIMYCK WM HETOY-
HOC HaIMCaHWe HAMMCHOBAHUS ¢IMHULL PU3NICCKUX BEJTMYMH; BEIOOp HEpAIMOHAIb-
HOTO Xo7a pemenust. Kaocoas neepybas owudbra oyenusaemces muryc 0,7 bania.

K neoouemam oTHOCSTCS: HEpPAIIMOHAIBHBIC 3aIMCH MPU BBIYUCICHUAX, HEpa-
ITUOHAJILHBIC TTPUEMBI BBIUMCIICHHN, TPE0Opa30BaHUi M PEIICHHIA 3a/1a4; OTICIIbHbIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HeOpEXKHOE BBIMOJHEHUE 3anucel, uepTexen. Kajcowblil Hedouem oyeHusa-
emcs munyc 0,3 banna.



WuTepBan 6aioB pedTHHTa 3a KOHTpoJbHYI0 padoTy3,4 < R < 4,0 6anaa cra-
BUTCS, €CJIU CTYCHT BBINOJHUI pabOTy MOJHOCTHIO 0€3 OIMOOK U HEI0UYETOB WUIIH
IIPU BHITIOJTHEHUH pabOTHI MOJIHOCTHIO 0€3 OTMOO0K M HEOYETOB, HO MPU HATTMYUU HE
0oJiee OJJHOM HE aKKypaTHOM 3aIKCH.

WuTtepBan 6amioB peiitnara2,8 < R < 3,4ctaButcs 3a paboTy, BHITIOJHEHHYIO
MOJTHOCTHIO, HO MPU HAJIWYUH B HEW He Oosee 0AHON HEerpyOol OMMOKKA U OJHOTO
HeJloueTa Uin He 0oJiee IBYX-TpeX HEeJI0UETOB, €ClIM MHTepBaJl 0aJUIOB peUTHHTA CTY-
JICHTA.

Nurteppan 6amios peritunra 2,0 < R < 2,8ctaBuTcs B TOM Cllydae, €CJIM CTYACHT
MPaBUJILHO BBIMIOJHWI HE MeHee 2/3 Bceil paboThl WK JOMYCTUI: He Oosee OHOM
rpy0oii omuOKHU U ABYX HEIOYETOB, UM HE 0OoJiee OJJHOM Ipy0oil 1 0JTHON HerpyOoi
omuOKH, WM He OoJiee IBYX-TpPeX HErpyObIX OMMOOK, UIIU OHY HETPYOYIO OIIHOKY
U TPU HEJI0YETA.

bann peittunra cryznenTta coctaBisier R<2,korzma uncio ommOOK W HEAOYETOB
MPEBOCXOAUT HOPMY WJIU €CJIU NIPaBUIIbHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

MuHucTepCTBO HAYKH M BBICIIEro 0OpasoBaHusi Poccuiickoit deneparuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((prsinain)
dbenepaabHOrO rocy/1IapCTBEHHOTO OI0JPKETHOTO 00pPa30BaTEIbHOTO YUPEKACHUS
BBICIIET0 0Opa30BaHus
«Ka3aHCckuil HallMOHATBHBIA UCCIE0BATENHCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axynrvmem TEeXHOJIOTUYECKUN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH



Hanpasnenue noaroroBku: 19.03.02 [TpoayKThl NUTaHUS U3 PACTUTEIBLHOIO ChIPhS

[Tpodwns/mporpamma: TexHonorus xaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3JISTUN

KoMmmuiekT 3aganuii AJ1s1 KOHTPOJIbHOM padoThl Ne 2

no gucnuiuinae Pusuka

Pasznen 9. ®usuka aapa U 3JICMCHTAPHBIX YaCTHIL

3aoanue 1. B Tabnuiie npuBeEHBI sIICPHBIC PEaKIIMU, COOTBETCTBYIOIINE Ba-
puaHty 3aaaHus. OnpenenuTe HeIOCTaIIee B 3alIUCH SIPO WIIM YaCTHUILYy M pacCUH-
TalTe SHEPTUIO PEAKIIUH.

Tab6auma 1 (x 3agauam 1.1 — 1.25)

Howmep 3a- Snepnas peakuus Howmep 3a- S nepuas peakuus
aaqyn aaqyun
1.1 °Li + 7—%Be + *He 1.14 °Be + °Li — 2+ “He
1.2 L2C+2H-2+1B 1.15 BN + "Li— 2+°H
1.3 160 + 8Li— 2+ °H 1.16 12C + "Li— 2+ *He
1.4 N + Li -»BF +? 1.17 UB + 7Li— 2+ 2n
1.5 UB + Li— ?2+°H 1.18 160 + bLi— 2+ “He
1.6 5Li + 2—%Be + 1H 1.19 BN +5Li 50 +?2+n
1.7 0B + OLji— 2+ *He 1.20 1B + 3He— 2+ °Li
1.8 0 + 'H— 7+ %He 1.21 2C +5Li— 72+ %0
1.9 180 + ®Li— 2+ *He +n 1.22 0B +5Li— ?2+°N
1.10 2+ *He—¥N +n 1.23 ? +5Li— 2H+ Y0
1.11 °Li+ 2 —°Be + “He 1.24 2 +5Li— 'H+ N
1.12 1B +4He— 7+ H 1.25 UN+3H>H+2+n
1.13 180+ 72 5N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIENOYKE paIMOAKTUBHBIX pacra-

A0B A1Cp, IPUBCACHHBIX B Ta6J'II/II_IC, COOTBCTCTBYIOIIHNX BApPUAHTY 3aaHHA.

Ta6auma 2 (k 3agauam 2.1 — 2.25)

Howmep Hcxonnoe saapo [TocnenoBarenbHOCTH pacnaaa
3a-

Jadn
2.1 232Th o—p—p—a
2.2 220Rn a—a—p—P
2.3 25'Np o—pB—o—a
2.4 238y a—pB—-op—a
2.5 226Ra a—a—pB—a
2.6 235y a—pB—a—P
2.7 221 N\c a—a—p—a
2.8 215pg o—p—a—pP
2.9 2L At a—a—p—P
2.10 28 \¢ B—a— a—P
2.11 229Th a—>B—oa—a
2.12 234pa B—a—a—a
2.13 24T BoPB—oa—a




2.14 214Bj a—>B-o>p—oa
2.15 210T] BoPB—oa—P
2.16 233pa B—a—a—P
2.17 215pg a—pB—-op—a
2.18 228Ra Bo>PB—oa—a
2.19 219Rn oa—a—p—a
2.20 214pg a—pB—oa—P
2.21 223Fy a—pB—oa—a
2.22 29Nt a—pB—-op—a
2.23 22Ra a—o—pB—a
2.24 21Th Boa—pf—a
2.25 231pg a—o0—pB—a

3aoanue 3.0npenennuTe TOJIMHY 3alIUTHOTO CI0sI, TO3BOJISIONIETO CHU3UTh
WHTEHCUBHOCTD Y3KOTO Iy4YKa Y-H3IyYCHHUS O JOIMYCTUMOTO YPOBHS MHTCHCUBHO-
¢t paguoakTuBHOro msnydenus | = 1 mx/lx cl'M2. IHTEHCHBHOCTL HeoCnaOeH-
HOTO TyuKa lg, SHEpTus y-KBAaHTOB M BEIIECTBO 3aIIUTHI IPUBEACHHI B TaOJIHIIE, CO-
OTBETCTBYIOIINE BApUAHTY 3aJJaHUSI.

Tab6auna 3 (x 3agauam 3.1 — 3.25)

Howmep Nurencus- DHeprus y- Bemectso
3a7a9n HocTs |, MKI[)K'C'l'M' KBaHTOB, M»>B 3aIIUTHI
2

3.1 1000 7,0 CBHUHEI]
3.2 100 6,0 YYT'YH
3.3 50 6,0 OeToH
3.4 10 7,0 BOJIA

3.5 10 000 1,4 CBHHEI]
3.6 300 3,0 OeToH
3.7 3000 1,0 YYT'YH
3.8 100 6,0 CBHHEI]
3.9 50 3,0 BOJIA

3.10 70 8,8 YYT'yH
3.11 100 0,5 BOJA

3.12 500 5,6 CBUHEII
3.13 250 2,0 YYT'yH
3.14 50 3,6 IyT'YH
3.15 700 5,0 CBUHEII
3.16 100 1,7 0eToH
3.17 250 3,0 CBUHEII
3.18 5000 4,0 CBUHEI]
3.19 500 2,2 9YT'yH
3.20 500 1,0 BOJA

3.21 500 0,5 IyT'YH
3.22 70 1,0 OeToH
3.23 300 2,2 CBUHEII
3.24 50 0,7 9yT'yH
3.25 20 0,5 OeToH

Kpurtepuu onieHKH KOHTPOJILHOM padoThl Ne 2 o ¢pusuke




[Ipu oreHKe KOHTPOJILHOW PaboThl O (HU3UKE SApa M DJIEMEHTAPHBIX YACTHUIL
CJIETyeT PYKOBOJICTBOBATHCS CIICIYIONTUMU KPUTEPUSIMH OIIEHKH 3HAHUH 110 (PU3HKE,
YUUTBIBAS JOMYIIEHHBIE CTY/ICHTAaMU OIINOKU U HEJIOYETHI.

MakcuMaJIbHOE KOJIMYECTBO OaJI0B 32 KOHTPOJIBHYIO paboTy Ne 2 cocTaBiisieT
4,0 6aimna.

MuHHMAaJIbHOE KOJIHMYECTBO 0OAJJIOB 3a KOHTPOABHYIO paboTy Ne 2 cocraBiser
2,0 Gamra.

J171s1 TOro 4T00BI KOHTPOJIbHAS paboTa CUMTAIACh CIAHHOM, HEOOXOMMO HaITH-
cath ee¢ Ha 2,0 6amoB U BeIIe. [Ipyu MOBTOpHOM TepenuCchIBAHUN KOHTPOJILHOHN B
HUTOTOBBIM PEUTHHT UJIET CPEIHUM Oasl MO BCEM ITOIBITKAM.

TI'pybbimu SBASIOTCS OMINOKHU, CBUACTEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOWII
OCHOBHBIC (PM3MUECKHE TCOPHUH U 3aKOHBI [0 TE€OMETPUIECCKON M BOJTHOBOM OITHKE
WM HE YMEET NMPUMEHATh UX MPH PEIICHUH 3a/1au Pa3jIM4HbIX TUIOB; HE 3HaeT (op-
MYJI WM HE YMeeT MPUMEHSATh WX K PEIICHUSM 3a7a4; He 3HACT €IUHUI (PHU3NICCKUX
BEJTMYMH WJIA HE YMEET IMOJIb30BAThCS MU, K TPYOBIM OIMOKAM OTHOCSATCS TAaKXKe
HEMPaBUILHO C(OPMYIHPOBAHHBIC BOMPOCHI 3a/Ja4d WM HEBEPHBIE OOBSICHCHUS
X0J1a e¢ pelieHus, He3HAaHNEe TIPUEMOB PEIICHHS 33124, a TAK)KE OMIMOKH, CBUICTEITh-
CTBYIOIIIME O HEMPABUWJILHOM MTOHUMAHUH YCIIOBHUS 33191 WJIM UCTOJKOBAHMSI pelie-
Hus. Kaowcoas epybas owubka oyenusaemes muryc 1,0 o6ann.

Hezpyovimu owubdkamu SBISIIOTCS HETOYHOCTh Y€pTEXka; MPOITYCK WM HETOY-
HOE HallMCaHWE HAMMEHOBAHUS €IMHUI] PU3NUECKUX BEJIMYHUH; BHIOOp HEPAIIMOHAIb-
HOTO X0 peueHusi. Kaswcoas neepybas owudbka oyenusaemces munyc 0,7 banna.

K neoouemam oTHOCSATCS: HEpaIlMOHAJILHBIC 3aITUCHU MPU BBIUMCIICHUSX, HEpa-
[IMOHAJIbHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil M peIIeHUH 3a/1a4; OTICTbHbIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTAEIbHBIC OMIMOKN BHIYMCIUTEIBHOTO Xa-
pakTepa; HeOpexKHOe BHIMOJIHEHHE 3ancel, ueptexei. Kaowcowiil neoouem oyenusa-
emcs munyc 0,3 b6anna.

WuTepBan 6amioB pedTHHTa 32 KOHTPOIbHYI0 padoty 3,4 < R < 4,0 6amna cra-
BUTCS, €CJIM CTYJEHT BBITIOJIHUI PabOTy MOJTHOCTBIO 0€3 OIIMOOK U HEAOUYETOB WU
MIPU BBITIOJIHEHUHU Pa0OThI MOJTHOCTHIO O€3 OMMOOK U HEJIOUETOB, HO MPU HAJTMYUU HE
0oJiee OJJHOM HEe aKKypaTHOM 3alKCH.

WurepBan 6amios peiituara 2,8 <R < 3,4 craButcs 3a paboTy, BHIIOTHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMK B HEl He Oosiee oHON HerpyOoil ommOKu U OJHOTO
HeJloueTa Win He 0oJiee IBYX-TPeX HEeJI0UETOB, €CIIM MHTEpBaJI 0aJUIOB pEUTHHTA CTY-
JICHTA.

HNurepsan 6amwoB peritunra 2,0 < R <2,8 ctaButcs B TOM ciiydae, €CJIH CTYISHT
MPaBUJILHO BBITIOTHIII HE MeHee 2/3 Bcell paOdoThl WK JOMYCTUI: He Oosee OaHOM
rpy0oii oImmMOKH U IBYX HEIOYETOB, UM HEe O0Jiee 0fHOM Tpy00il 1 0JHOM HETpyOoit
OoImMOKH, UM He OoJiee IBYX-TpeX HErpyObIX OMMOOK, UJIU OJHY HETPYOYIO OIIHOKY
U TPHU HEJ0UeTa.

bann peiitunara cryaeHTa cocrapisieT R<2, korja 4ynciio onmmOoK U HEJI0YETOB
MPEBOCXOAUT HOPMY MJIM €CJIH NMPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
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BOHpOCbI AJIA KOJUIOKBUYMOB
110 ANCHUIIIINHC !lZI/ISI/IKa

KosnoxkBuym Ne 1.
Pazgen 5 - 6. DiekrpoMarHeTusm. JJIEKTPOMATHUTHBIC KOJIeOaHUS M

BOJIHBI.

CoNOOR~ODE

MarHuTtHoOE 10JI€ U €ro XapaKTePUCTUKHU.

JleiicTBrE MarHUTHOTO MOJIA Ha TOK. Cuna Amriepa. 3akoH AmIepa.
Cuna Jlopenna.

MarnuTtHoe 1oje ABUKYIIErocs 3apsaa.

3akon buo-Caapa-Jlamaca.

Teopema I'aycca 1yt MarHUTHOTO MOJISL.

SIBneHne >5eKTpoMarHuTHOW MHAYKIMU. 3akoH Dapanes — Makcsesa.
NunyktuBHOCTh. CaMOMHAYKUMS. B3auMHast ”HAYKUUS.

. Tpancdopmarop. DHEprus MArHUTHOTO TOJIS.

10 Jna- u napamaraeTuku. @eppoOMarHeTUKHA U UX CBOWCTBA.
11. CrobGoiHbIE KOJIeOaHUsI B KOJIeOATEILHOM KOHTYPE.
12.BbeIHY X I€HHBIE 2JICKTPOMArHUTHBIE KOJICOaHMUS.

13.1lenn mepeMeHHOTO TOKa.

14.OnekTpoMarHiTHBIE BOJIHBL. Y paBHEeHUs MakcBea.
15.T'enepanus >1€KTPOMArHUTHBIX BOJIH.

oghkwhrE

KomsiokBuym Ne 2.
Paznen 7. 'eomerpuyeckasi 1 BOJTHOBAasl ONITUKA
CoBpeMeHHbIE NPEICTABIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ 3aKOHA ITPEIOMIIEHUS CBETA.
Tonxkue nun3bl. [locTpoeHne n3o00paxeHus: NPEIMETOB C TOMOIIBIO JIUH3.
OcHOBHBIE POTOMETPUUECKUE BETUUHUHBI.
KorepeHTHOCTP 1 MOHOXPOMOTHMYHOCTh CBETOBBIX BOJH. MHTepdepeHuus
CBETAa.
MeTtoap! HaOr01eHUs! HHTEP(EPEHIIMH CBETA.



8. UurepdepeHuns cBeTa B TOHKUX TUICHKAX.

9. IIpumenenue unTepdHepeHIINH.

10. Audpakuus ceera. [Ipunun I'rolirenca-dpenensi.
11.000cHOBaHME TPSIMOIMHENHOCTH PACIIPOCTPAHEHUS CBETA. 30HBI DpeHens.
12.lupakuus cBeTa OT OJHOM LIEIH.

13.Pa3pematomas criocOOHOCTh ONMTHYECKUX MTPUOOPOB.
14.ludpakuroHHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBIN U MOJISPU30BAHHBIN CBET.
17.Tlonspuzatopsl. 3akoH Masnroca.

18.Crioco0bl moJydeHus MOJISIPU30BAHHOTO CBETA.

KoasoxkBuym Ne 3

Pa3nen 8. KBanToBO-onnTHYECKHE SIBJICHUS
TemnnoBoe uznydyenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtosnekTpuueckuii 3 PeKT.
dopmyna DitHImTeHA 15 BHEHHETo GoTodddexTa.
Macca u umnynbc GpoToHa.
Mopens atoma Pezepdopaa. [Toctynatet H.bopa.
Teopus cTpoeHust atoma BoJopoja o bopy.
Hudpakuust mukpouactuil. Boinsl ne bpoiis.
. CooTtHotieHus HeomnpeneneHHocTei [ eiizendepra.
10 BonHoBast GpyHKIMS U €€ CTaTUCTUYECKUM CMBICI.
11.Ypasuenue lpeaunrepa.

CoNoRWNE

KosnoxkBuym Ne 4

Paznen 9. @usuka s1ipa U 3J1eMEHTAPHBIX YaCTHII
OO6mue cBenenus 00 aToMax U siapax.

DHeprus cBsa3u. JledekT macchl spa.

EcrecTBeHHas paguoakTUBHOCTb. 0, 3, Y — U3ITy4CHUS.
3aKOHBI paIMOAKTUBHOTO pacraja.

BpeMennbie XapakTEpUCTUKU PAIMOAKTUBHOTO pacnaa.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. MicKycCTBEHHAs paAuOaKTUBHOCTD.
[MTosutpon. B* pacnaa. DIeKTPOHHBIN 3aXBar.

. Peakmus nenenwms. llennas peakmus.

10 S nepHsliil peakTop.

11.Peakuus cuntesa. TepmosinepHas peakuusi.

12. Tunel B3aUMOJCHCTBUS SJIEMEHTAPHBIX YACTHII.
13.OcHoBHBIE CBeZIeHUsI 00 PJIEMEHTAPHBIX YaCTHUIIaX.

LCoNOOIR~WODE

Kpurtepuu onieHk# oTBeTa CTYJA€HTA HA BONPOC
KoJsiokBuyma Ne 1,2, 3, 4 Bo 2 cemecTpe

MakcuMaabHOE KOJIMYECTBO 0AJIJIOB 32 ¥embipe KOJUIOKBUYMA BO 2 CEMECTPE
8, T.e. 3a KaX/blil KOJUIOKBUYM MaKCUMaJbHOE KOJUYECTBO OayutoB cocrasiser 2,0




Oasuia.

MUHUMAIBHOE KOJUYECTBO OAJIOB 3a ¥embIpe KOJUIOKBUYMA BO 2 CEMECTPE
6, T.e. 3a KaXIbIii KOJJIOKBUYM MUHHMAJIbHOE KOJUYECTBO 0ayuioB cocraBiser 1,5
oaJsLia.

Pacrnipenenenue 0amioB Ha KaKI0M KOJJIOKBUYME BO 2 CEMECTPE MPOUCXOAUT
COIJIaCHO CIEAYIOIIUM KPUTEPUSM:

Kpumepuu ouenku | 0,36 <R<0,4 0,33<R<0,36 |03<R<0,33 | R<0,3

omeema Ha KOAI0KGU- | OMIAUYHO xopouio yooenemeo- | Heyooae-
yme 60 2 cemecmpe pumenvHo meopu-
MenbHO

YpoBeHb yCBOEHUS Ma-
Tepuaga, IMpPeaycMOT-
PEHHOTO MPOrpPaMMOit

YpoBeHb 3HAKOMCTBA C
OCHOBHOH  JHUTEpaTy-
pOH, MPEeTyCMOTPEHHOU
MPOrpaMMoit

YpoBEHb 3HAKOMCTBA C
JTONOJIHUTEIHbHOU JIUTE-

paTtypoit

YpoBeHb  pacKphITUSA
PUYMHHO-CJIE/ICTBEH-
HBIX CBSI3€H

OTBeTBl Ha BOIIPOCHI:
MOJIHOTA, APTyMCHTH-
POBAHHOCTh, YOEXKICH-
HOCTh, YMCHHE HCIIOJTb-
30BaTh  OTBETHI  Ha
BOIpocel s Ooiee
MOJIHOTO  PaCKPBITUA
COJIEpKaHUs BOTIPOCa

OO0 mmii naTepBaa | ,L§<R <20 1,65<R<18 15<R<165 | R<15
peiiTHHIa CTyIeHTAa 3a
OJHMH KOJJIOKBHYM

BO 2 ceMecTpe

MunucTepcTBO HayKu U Bhiciiero oopasoanus Poccuiickoit denepannu



HwxHekaMCkuil XMMUKO-TEXHOJIOTMYECKUI HHCTUTYT ((huinat)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHUs
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KommuiekT 3a1anuii 115l BLINOJHEHHUs pacyeTHOH padoTnl Ne 1
o pucuuiuinae Pusuka

Pasnes 4. DiIeKTpoIMHAMUKA

3agaya 1. OT UCTOYHMKA, PA3HOCTh MOTEHIIMAIOB Ha KiieMMax KoTtoporo Uy,
TpeOyeTcs nepeaaTb MOIMHOCTh P Ha paccrosHue L. JlonmycTumas «oteps» Hamnpsi-
KEHHs B TIpoBoAax N. Paccumraiite MUHHUMAalIbHOE CEUYEHHE S MEIHOTO MPOBOJAA,
IIPUTOJTHOM JUISl 3TOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3aj1a4u
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 15
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 15
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1




4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 15
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agaya 2. C kakuM K03 PHUIIMEHTOM MOJIE3HOTO IEHCTBUS pabOTaET CBUHIIO-
BbIi akkymyJsitop, IC kotoporo U, eciau BO BHEIIHEW LIENH COIMPOTHUBICHUEM
Ruzet tok | 7 Kakyto MakcCuManbHy0 TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
Top BO BHewmHel nenu? Kak npu a3trom nzmenures ero KI1/1?

Tao6auna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aj1a4u
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
4.2.4 2,4 0,3 45
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 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4212 1,85 0,2 5,4
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 5,5
4.2.20 1,75 0,28 4,3
4221 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 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

KommnuiekT 3agaHuii 1J151 BHINOJHEHUs] pac4eTHOH padoThl Ne 2

no gucnuiuimae Pusuka




Pas3neu 5. DiaekTpoMarHeTu3m

3amauya 1. Yactuna Maccsl M ¢ 3apsiioM (] BIIETAET B IJIOCKUM KOHAEHCATOP
JUTMHBL L TIoJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yriaoMm f . Haiitu
MEepBOHAYATIbHYIO KHHETHYECKYIO dHEPTHIO yacTullbl Wy, €Cliu HanpsKeHHOCTh AJIEK-
TPUYECKOTO NOJIsI BHYTPH KOHJIEHCaTopa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mr g, 1Kan L, cm a,° p,° E, xB/m
3aga4m
51.1 1 1 5 /3 /4 1
5.1.2 2 3 6 /4 /6 2
51.3 3 2 4 /3 /6 10
51.4 0,5 -1 3 n/3 /4 3
515 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 /3 /4 6
51.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 n/3 /6 2
5.1.13 6 7 4 n/3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 n/3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 m/6 3
5.1.19 0,5 -1 3 n/3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 m/6 4
5.1.22 15 5 6 /3 /4 8
5.1.23 2,5 8 4 /4 m/6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 5,5 9 7 /3 /4 15
5.1.26 10 10 5 /4 m/6 2
5.1.27 7 6 6 n/3 /6 3
5.1.28 6 7 4 /3 /4 10
5.1.29 8 9 3 /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DIEKTPOH JIBUXXETCS B OJHOPOAHOM MArHUTHOM TOJIE C MHIYK-
IHUEN B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOM 0, COCTABJIAET C HAIIPABJICHUEM BEK-
TOpa UHAYKIIMA MarHUTHOTO TOJIs yroyi a. OnpenenuTh paauyc v mar BUHTOBOM JIH-

HUH, TI0O KOTOPOU OYyJIeT ABUTATHCS JJIEKTPOH.

Ta6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep
3a1a4u

B, Ta

v, Mm/c

a,®




5.2.1 0,01 2 n/3
5.2.2 0,03 10 n /4
5.2.3 0,02 1 n /6
5.2.4 0,05 5 n/3
5.2.5 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 n /6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepumn onenku pacuernoii padorst Ne 1, 2 Bo 2 cemectpe

MakcuManbHOE KOJUYECTBO OAJIOB 3a JIBE PacUETHBIC PaOOTHI BO 2 CEMECTPE
8 0aJL10B:

4 Oanna 3a IEPBYIO pacyeTHYIO paldoTy,

4 6aJia 3a BTOPYIO pacueTHYIO paldoTy.

MuHMManbEHOE KOJMYECTBO OaJJIOB 32 JIBE€ PacueTHbIe PabOThI BO 2 ceMecTpe
4 6aJia.

[Ipu ouenke pacueTHoO-TpaduyecKux padOT I1eIeco000pa3HO PYKOBOJICTBO-
BaThCS CIEAYIOIIUMU KPUTEPUIMHU OLICHKU 3HAHUH MO (U3HKE, YIUTHIBAS JOMYIIEH-
HBIE CTYJICHTaMH OIIHMOKHU U HEAOYETHI.

I'pyovimu sBASIOTCS OMIMOKU, CBUACTENBCTBYIOIINE, YTO CTYJIEHT: HE YCBOMII
OCHOBHBIE (PU3NYECKUE TEOPUU U 3aKOHBI UJIM HE YMEET MPUMEHSTh UX IPU PELICHUH
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (GOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HATh UX K PEIICHUSIM 3a/1a4; HE 3HACT €IMHUIl (U3HUECKUX BEJIIMYUH WM HE YMEET
M0JIb30BATHCS UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TaKKe HEMPABUWIBHO cHopMyIu-
POBaHHBIE BOMPOCHI 33/1a4U WJIK HEBEPHbIE OOBSICHEHUS X0JIa €€ pelIeHUs, HE3HAHUE



MPUEMOB PEIICHUS 3a]1ay, a TaK)Ke OIUOKH, CBUAETENbCTBYIOIINE O HEMPABUILHOM
NOHMMAaHUU YCIIOBUS 3a/1a4l WK UCTOJIKOBaHUA perienus. Kaxnas rpy6as ommbka
orieHuBaeTcs munyc 0,7 oann.

Hecpyovimu owubékamu SBISIOTCS HETOYHOCTh 4YepTeka, rpaduka, CXEMBI,
NPOMYCK WJIM HETOYHOE HAlMCAaHUE HAMMEHOBAHUS CAMHHI] (PU3UUECKUX BEITUYMH;
BBIOOp HEPALMOHAIBHOTO X012 pemenus. Kaxaas HerpyOas ommOKa OLIEHUBAETCS
munyc 0,5 banna.

K neoouemam oTHOCATCA: HEpaIlMOHAJIbHBIC 3aITUCHU MPU BBIUMCIICHUSX, HEpa-
[IMOHAJIbHBIC TTPUEMBI BBIYUCIICHUH, MPeoOpa3oBaHUil U pellIeHUH 3a/1a4; OTIeTbHbIC
MOTPENTHOCTU B (POPMYIMPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEIHLHOTO Xa-
pakTepa; HeOpex)HOE BBHINIOJIHEHUE 3allice, yepTexeil, cxem, rpadukoB. Kaxmbii
HeJI04eT olleHuBaetcs munyc 0,25 banna

WuTepBan 0ayuioB peTHHTA CTY/ICHTA 32 KAXAYIO PACYETHYIO Pa00Ty COCTaB-
JISIET:

3,3 <R <4,0 6ana eciu CTyIC€HT BBITIOJHWI paOOTy MOJHOCThIO 0€3 OMMO0K
¥ HEJIOYETOB WJIU MPH BBHIMOJHEHUU Pa0OTHI TIOJHOCTHIO 0€3 OIMMOOK W HETOYETOB,
HO IPY HATMYUM HE O0Jiee OJIHOM HE aKKYpaTHOW 3aIUCH.

2,6 < R < 3,3 6auasa craButcs 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPU
HaJIMYMU B HEH He 0oJee 0JHOM HEerpyOoi OIIMOKH U OJJHOTO HEJIOUETA UK HE OoJiee
JIBYX-TPEX HEJIOUETOB.

1,9 <R < 2,6 6an1a craBUTCS B TOM CITy4ae, €CJIM CTYJICHT NPABUIBHO BBIMOJI-
HUJI He MeHee 1/2 Bceil paboThl WK TOMYCTHII: HE Oosiee OJHOM rpy0oi OITMOKU U
JIByX HEJI0YETOB, UM HE OoJiee OHOU TpyOol M OAHOU HErpyOON OUTMOKHU, UK HE
Oomee ABYX-TpexX HErpyObIX OIMIMOOK, UM OJIHY HErpyOyro OITMOKY U TPU HEJO0UYETa.

R<1,9 06aasa craBUTCS, KOTJla YHMCJIO OMIMOOK M HEIOYETOB IPEBOCXOIUT
HOPMY, TIPH KOTOPON MOKET ObITh BBICTABIIEHA OIEHKA «3», WM €CIU MPABUIBLHO
BBITIOJTHEHO MeHee 1/2 Bceid paOboThl.
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CamocrosiTesIbHAsA pad0Ta CTy/IeHTOB
1o TUCUUIUTMHE DU3uKa

HepequL TEM QJISA KOHCIICKTOB

Pa3zgea 1. Pusnueckne 0CHOBBI MEXAHUKH

1. Pensmusucmckas mexanuka

Pasznea 2. MosiekyagapHas GU3KMKA U TEPMOIUHAMUKA.

2. Aesnenus neperoca. ouggysus, menionpoeooHoCmb, 813K0CMb.

Pasznea 3. DiuexkTpocTaTuKa

3. Cecnemosnekmpuxu.

Paznea 4. DnexTpoarnHaMUKa

[To nanHOMY pa3zeny KOHCIEKT He MPEeJyCMOTPEH.

Pazgea 5. DinekTpoMarHeTusm

4. Maenummuvie nonsi corenouda u mopouod.

Paszngea 6. DiieKTpoMarHuTHbIE KOJIeOaHUs M BOJHEI

5. Pezonanc nanpsoicenuii. Pezonanc mokos.

Pasznen 7. I'eoMeTpruueckas U BOJIHOBAsS ONTHKA

6. Illonamue o zonozpaghuu.

Paznea 8. KBaHTOBO-OOTUYECKHUE SABJICHHU.

7. Onmuyeckue K8aHmoswle cenepamopeaol.

Pa3nen 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.



8. Ilepcnexmuswvr pazeumus soepnoii snepeemuxu. Ilpobrema ynpasisemvlx mepmosoep-
HbIX PeaKyui.

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

Kpurepuu onennBanusi Koncnekros CPC
1 cemecmp
MakcuMaabHOE KOJHMYECTBO OalIoB 3a KOHCIEKTHI IO mpem paszaeiiaM Ne
1,2,3 B 1 cemecTpe 3 6aJ1a, T.€. 3a KaXKJ10€ MOJTHOE PACKPBITHE TEMbl MAKCUMAJILHOE
KOJINYECTBO OaJIOB cocTaBiisieT 1 Oaim.

MuHHMAJIFHOE KOJHMYECTBO 0OaJUIOB 3a KOHCIEKTHI IO Mpem pa3jieiaam
Nel.2.3 B 1 cemectpe 2 6aJi1a, T.€. 32 KaXKIbIii KOHCIIEKT MUHUMAJILHOE KOJINYECTBO
oayutoB cocrtasister 0,67 Gaia.

Jl71s TOro 9TOOBI KOHCIIEKT CUMTAJICS CAAHHBIM, HECOOXOIMMO HAIIMCATh €ro Ha
0,67 6amoB u Beimie. [Ipyu MOBTOPHOM MepenuChIBAHUN KOHCTIEKTA B HTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.
Kputepun onennBanusi koucnekros CPC
2 cemecmp
MaxkcuMaabHOE KOJMIECTBO 0aJIOB 32 KOHCIICKTHI IO namu pazaenaM Ne 5. 6,
7,8.9 B0 2 cemecTpe 8 6aJI0B, T.€. 32 KOXKI0€ MOJTHOE PACKPBITUE TEMbI MAKCHU-
MaJIbHOE KOJIMYECTBO 0ajIoB cocTapisieT 1,6 Oamna.

MuHHMAaJIbHOE KOJMYSCTBO 0ajII0B 3a KOHCIIEKTHI 10 namu pa3jaeiiam Ne 5,
6,7,8.9 Bo 2 cemecTpe 5 0aJLJIOB, T.€. 32 KAKIbIM KOHCIEKT MUHUMAJIbHOE KOJINYE-
cTBO OayutoB cocrasiisieT 1,0 Oasmt.

JI71s TOro 9T00BI KOHCIIEKT CUMTAJICS CAAHHBIM, HECOOXOIMMO HAIIMCATh €ro Ha
1,0 6annoB u Beie. [Ipy MOBTOPHOM NEpeNnUChIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHANIBLHBIN HCCIIEI0BATENbCKUI TEXHOJIOIHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenne noarorosku: 19.03.02 [TpoayKThl MUTaHKSI U3 PACTUTEIBHOTO ChIPhS

Tpoduns: TexHonorus xneda, KOHAUTEPCKUX U MAKAPOHHBIX M3/1EIUH

Cemectp 1

YTBEPXJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH OmiteT Ne 1

IIpocmpancmeo. Bpems. /lsudicenue.

Bsaszkocms (snympennee mpenue)

3ﬂe1<mpultea<m7 moxk. Cuna u niomHocnv moka

1.
2.
3.
T
o1 2
-3t —
4,

Bulbepume ooun eapuanm omeema

Ha pucynke n3o6paken nuki Kapao B koopaunatax (T,S), rae S-satponust. AquabaTHoe paciiupeHue mpo-
UCXOIUT Ha JTare ...

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

CocTaBuTeb: ( 7 CEERL Y E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti

Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 [MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpodus: TexHOMOTHS X108, KOHAUTEPCKUX U MAKaPOHHBIX U3ACTHUN

Cemectp 1
YTBEPXIAIO
3aB.uukinom OMJI =" T.I Makycesa
01.03.2021 1.
JK3aMeHaMOHHBIN OuaeT Ne 2
1. Ckopocmu u yckopenue. IIpocmetiviue 8udbl 08UICEHUS MAMEPUATLHOLU MOYUKIL.
2. Tennonposodnocmo.
3. IHomok sexmopa nanpsixcennocmu. Teopema Iaycca 0ns1 91eKmpoCmamu4ecko2o nos
4. Buibepume 00un eapuanm omeema
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1. 2z 3 vV

Ha (P,V)-mnarpamme n3o6paskeH nukimdeckuii mporecc. Ha yaactkax AB-BC Temmeparypa. ..
BAPUAHTBI OTBETOB:

1) va AB — noBsimaercs, Ha BC - monmxkaercs;

2) moHmKaeTCs;

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

4) moBBIIAETCSL.

CocraBuTeb: ( R i E.B. SIkoBnesa

MunnCTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun

HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCyunIUH
Hanpasnenue noaroroku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpo¢uns: TexHosmorus xaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ICITUN

Cemectp 1
YTBEPXIAIO
3as.muknom OM/I J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.
JK3aMeHaIMOHHBIN Onaer Ne 3
1. Venosas ckopocme. Yenosoe yckopetue.
2. Henenus nepenoca. Jugpdysus.
3. Bws0od saxona Jicoyia—Jlenya.

4.  Bwibepume odun eapuanm omeema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI M YCKOPEHUSI MATEPUAIbHON TOYKH, KOJIEOIIOMIEHCS 0 TapMo-
HHYECKOMY 3aKOHY.

[{ukmudeckass 4yacTtoTa KOJCOAHUH-  y
m
TOYKH paBHA >
wl
BAPUAHTBI OTBETOB:
we ]
12ct 2)1ct
34ct 43¢t
wl
. s
a2 + + + + + + * [:F] o 0E LE] 1.0 12
0z o4 o5 o8 1w o1e e te
Le
CocTaBuTelb: ( L i E.B. Slkosnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOrO rOCyIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIIETO 00pa30BaHuUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckui
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 [TpoayKThl MUTaHKS U3 PACTUTEIBHOTO ChIPbS

Tpo¢uns: TexHosmorus xae0a, KOHIUTEPCKUX U MAKAPOHHBIX U3JICIIUN

Cemectp 1

YTBEPXJAIO



-

3ap.uukiiom ®MJ] =7 T.I.Makycesa

01.03.2021 1.
JK3aMeHAIMOHHBIN OuaeT Ne 4
1. 3axounwr Hotomona.
2. Buympenuss snep2us peanibHo2o 2asq.
3.  Dnexmpocmamuyeckoe noie u e2o nanpagicennocms. Cunogule TUHUU.
=
4. Buibepume 0dun sapuanm omeema. MatepuaibHas Touka M IBHKETCS 10 OKPYIKHOCTH CO CKOPOCTBIO ¥ Ha
-
puc. 1 mokaszaH rpaduk 3aBUCUMOCTH MPOEKIUU CKOPOCTUY; OT BPEMEHHU ( ¥ emuHUYHEIIT BEKTOP IMOJO0KHU-
-
TEJNEHOTO HampaByieHus, V; — MPOeKIus ¥ Ha st0 HanpasyieHue). [Ipu 3ToM 17151 HOpMabHOTO an U TaHTEHIH-
aJIbHOTO A1yCKOPEHHUSI BBIMOJHAIOTCS YCIOBHUS. ..
VT
Puc. | !
BAPUAHTBI OTBETOB:

1) an-— ymeHblnaercsi, a; — NOCTOSHHO;
2) ap— yMEHBIIAETCS, a; - YMEHBIIACTCS,;
3) an— IOCTOSIHHO, a; — IOCTOSIHHO;

4) ap— MOCTOSHHO, a; — YMEHbBIIAETCS

CocTaBHTEb! ( a7 E.B. SlkoneBa
MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 19.03.02 [poayKThl IUTAHHS U3 PACTUTEIBHOTO CHIPhSI
Tpodums: TexHomorus xy1eda, KOHAUTEPCKUX U MAKAPOHHBIX M3JICIUI

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] %’” " T.I . Makycesa
01.03.2021 1.
JK3aMeHaIMOHHBIN OnaeT Ne 5

1. 3axouwi coxpanenus umnysca.

2. Daszosvie nepexodvl. Fizomepmul peanvrozo 2asa.

3.  Paszsemsnennvie yenu. [lpasuna Kupxeodgha.

4. Buibepume 00un eapuanm omeema

i P =
CpenHsisi KMHETHYECKas HHEPTUs MOJEKYJIbl HJEalbHOTO ra3a INpH Temmeparype I paBHa S:EKT. 3pece | =

Nn + Nep + 2Nk, re Nn ,Nep B Nk— unCIIO cTeneHel cBOGO/IBI MOCTYNATENBHOTO, BPALATENBHOTO H KOJIEGATETbHOTO
JIBIOKEHUI MOJIEKYIIBL. JIJIst aTOMApHOTO BOAOPOa YUCIIO | PABHO. ..

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

CocraBuTelb: S 4 E.B. Skosnera

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HinkHeKaMCKHI XUMUKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uitran)
(henepaabHOTO rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTeILHOTO YIPEKICHUS BRICIIIETO 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
@akynemem Texnonocuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH



Hanpagnenue noarorosku: 19.03.02 ITpoayKThl NUTAHUS U3 PACTUTEIBHOIO ChIPbs
Tpo¢uns: TexHosorus xaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ISTUN
Cemectp 1

YTBEPXJIAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
JK3aMeHAMOHHBIN OuaeT Ne 6
1. Paboma u mowmocme.

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

3. 3axon Kynouna. EQunuybl usmepenus 3apsaoa

ty t
4. Buibepume 00un eapuanm omeema

Jlick HauMHAeT BPaIaThes 10 ISHCTBIEM MOMEHTA CHII, Tpa(uK BpEMEHHOH 3aBUCHMOCTH KOTOPOTO NPECTaBICH
Ha PUCYHKE. YKaXXuTe rpadyK, NPaBHJIBHO OTPAXKAIOLINI 3aBUCIMOCTh YIJIOBOH CKOPOCTH ANUCKA OT BPEMEHHU:

BAPUAHTBI OTBETOB:

w

n oot ) R

CocraBuTesb: g E.B. Slkosnea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym

HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Luxn usuxo—mamemamuyeckux OUCYUnIUH
Hanpasnenue noarorosku: 19.03.02 IMpoyKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpoduis: TexHoxorus xaeda, KOHAUTEPCKUX M MaKapOHHBIX M3JICTHI

Cemectp_1
YTBEPXIAIO
3aB.uukinoM OMJI %" T.I . Makycesa
01.03.2021 1.
DK3aMeHalMOHHBIN Ouitet Ne 7
1. Mexanuueckas suepeus. Kunemuueckas snepeusi.
2. Dumponus. Bmopoii 3axon mepmoOuHaMUuK.
3. Cmopounue cunvl. Inekmpodsuxcywas cuid u HanpaiceHue.
4. Buibepume 0dun eapuanm omeema




A F72
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CucreMa COCTOUT U3 TPeX MIAPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KI, KOTOpPbIE ABUTAIOTCS TaK, KaKk MOKa3aHO Ha
PHUCYHKE
Ecmu ckopocTu mapoB paBHbl v1=3M/c, v2=2m/c, v3=1M/c, TO BeIHMYHHA CKOPOCTH IMEHTPA MACC ITOU CHCTEMBI B M/C
paBHa...

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

CocTaBUTeb: ( SR & E.B. Skosnesa

MunnCcTepCcTBO HAYKH | BHICIIET0 0Opa3oBaHusa Poccuiickoii denepannu

HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuil
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpo¢uns:, TexHomorus xs1e6a, KOHAUTEPCKUX ¥ MAKAPOHHBIX M3ACITUI

Cemectp 1

YTBEPXJAIO

3aB.IHKIOM @Mﬂ%” " T.IMaxyceBa
01.03.2021 r.

JK3aMeHaIHOHHBIN OnteT Ne 8
Tomenyuanvras duepusi.
Luxn Kapno. Tepmoounamuueckas wkaia memnepamyp.
DHepaus d1IeKmpoCcmamuiecko20 noJs.
Buibepume ooun sapuarnm omsema

rpODOE

N ¥ N v

R R
m

1y

I[I/ICK U HAWIUHAP UMCHOT OJIMHAKOBBIC MACCHI U paANYyChl (pI/IC) I[Hﬂ HUX MOMCHTOB MHEPLHUH CIIPABCATIMBO COOTHOIIEC-
HHC...

BAPUAHTBI OTBETOB:

Dh<le; 2=l 3)e>ly.

CocTaBUTEb: ( S E.B. SIlkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHosorus xaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3IETUN

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHbI OuteT Ne 9

1. Homenyuanvnas suepaus mena 0sudcywe20cs oo 0elcmeuem Cutbl MANCechi.

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

4. Buibepume 00un eapuanm omeema
CIUTOLIHOM ¥ TOJIBI IMIMHAPBI, HMEIOIIUE OAMHAKOBBIE MACChl U PaNYChl, BKATHIBAIOTCS 0€3 MPOCKANIB3bIBAHHS HA
ropky. Eciu HadanbHBIC CKOPOCTHU TEJ OJAUHAKOBBL, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

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

CocraBuTens: e e e A E.B. flkosnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparyn

HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Mpoduis:_TexHonorns xaeda, KOHIUTEPCKUX M MaKapOHHbBIX M3JICTHI

Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI =7 T.I'.MakyceBa
01.03.2021 r.

JK3aMeHAUOHHBIH OuJeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

2. lIpumenenue nepsoco 3axKona meDMO()uHClMuKM K M306al71/l'-leCKOMV U U30mepmud4ecKomy npoyeccy. Aduaba-

muyecKkutl npouyecc.

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

4. Buibepume 0dun eapuanm omeema

P a

3 |-- R

5 L Al L 1B
L R = e

12 3 0V

Ha (P,V)-nuarpamme nzo0paxen nukindeckuii npourecc. Ha yuactkax CD-DA temmnepartypa. ..
BAPUAHTBI OTBETOB:
1) noBsIaeTcs;



2) na CD — noBsitraetcsi, Ha DA - monmkaercs;
3) monmxaercs;
4) na CD — nonmxaercsi, Ha DA - moBsimaercs.

CocTaBUTEb: s w7’ E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuniickoit denepanym

HinkHeKaMCKUH XUMHKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uiTran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICLIET0 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonroroku: 19.03.02 TTpoayKThl NUTaHUS U3 PACTUTENLHOTO ChIPbS
Hpoduns:. TexHomorns xaeda, KOHIUTEPCKUX M MaKapOHHBIX M3JISIHH

Cemectp 1
N YTBEPXIAIO
3ag.1ukioM OMJT J’ﬁ" " T.IMakycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 11
1. 3axon coxpanenus suepeuu 6 mexanuxe.
2. Iepeviil 3aKk0H MePMOOUHAMUKY U €20 NPUMEHEHUE K UB0XOPUYECKOMY NDOUECCY.
3.  Bu1600 3akona Oma 8 pamkax Kiaccueckol meopuil.
4. Buibepume odun sapuanm omeema

Ha pUCYHKax I/I306pa)KeHI>I 3aBUCUMOCTHU OT BpEMCHHU KOOPANHATBI U YCKOPCHUS MaTCpPIaJ'IBHOfI TOYKH, KOHC6J’IIOH.[€I710H
10 TAapMOHUYCCKOMY 3aKOHY.

2
a, m/c

oz
o5

04 _/ 20

oz 4

42 } } } } t }

[uknudeckas yacToTa KojeOaHU TOUKH paBHA
BAPUAHTBI OTBETOB:
1) 4ct 2)3ct; 32ct 4)1ct

CocTaBuTelb: ( S - E.B. flkoenea

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuii HallMOHAIBHBIN UCCIIEI0BATENbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Daxynemem Texnonozuyeckuii
Lukn ¢pusuxo—mamemamuueckux OUCyunIuH

Hanpasnenue noaroroku: 19.03.02 [TpoayKThl MUTaHKS U3 PACTUTEIBHOTO ChIPbS

Tpo¢uns:_ TexHonorus xjieda, KOHIUTEPCKUX U MAKApOHHBIX U3JICTUN

Cemectp 1

YTBEPXJIAIO



-

3ap.uukiiom ®MJ] =7 T.I.Makycesa

01.03.2021 r.
JK3aMeHAIHOHHBIN OmaeT Ne 12
1.  Heumpanouwiii voap 0syx abcomiommo ynpyaux wapos.
2. Buympennssa snepaus odnoamominozo 2aza. Cmenenu c60600bl MOLEKVIL
3. oxe pasnomepto 3apsicenno 6eckoneuHot RIOCKOCTL.
4. Buibepume 0dun sapuanm omeema
f(v) &
1
1
]
1
|
1
1
1
1
dv L‘sﬁ v
—| P
Ha pucynke npezacrasies rpaduk QyHKINN pacnpeaereHIs MOJICKYI HICATFHOTO T'a3a 1o CKOPOCTAM (pacipeneneHue Makcsena),
dN
flv)=—-
rae Ndv _ JIOTIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKIIOYEHBI B HHTEPBAJIE CKOPOCTEHl OT V 10 v+dv B pacdeTe Ha €AWHUILY
3Toro uHTepBana. J{Jst 3Toit PyHKIUU BEpHBIM YTBEPKICHUEM SIBIISICTCS. ..

BAPUAHTbBI OTBETOB:
1) npu 1F060M M3MEHEHHH MOJIOXKCHHE MAKCHMyMa HE MEHSIETCS,
2) np¥ MOHIKEHUH TEMIICPATYPhI BEIMYHHA MAKCHMYMa PacTeT;
3) pu U3MEHEHNH TeMITepaTypPbI IUIOIA/b [0l KPHBOM H3MEHSETCS.

CocTaBuTelNb: S 7 E.B. SIkosnega

( o R Bl

MunnCTEpCTBO HAYKH | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUA
«KazaHCckuil HAMOHABHBIN HUCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuti
Lukn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpodus:_TexHOTOTHSA XJ1e0a, KOHAUTSPCKUX ¥ MAKAPOHHBIX M3JICIUN

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 13
1. Ab6coriomno neynpyauii yoap 08yx uiapoa.
2. Buympennss suepeus cucmemul. Tenioma u paboma.
3.  Ipumecnas npo8ooumMocms noaynpo8oOHUKOS.
4. Buibepume 0dun sapuanm omeema

lap u nonas cdepa, UMErOIME OJMHAKOBBIE MAaCChl M PAJMyChl, BKAaThIBAIOTCS O€3 IPOCKaIb3bIBaHUS HA TOpKY. Ecin
HavyallbHbIe CKOPOCTH TeJI OAWHAKOBHI, TO. ..
BAPUAHTBI OTBETOB:
1) Bblule mogHUMETCS moJas chepa ;
2) o0a Tena NOAHMUMYTCS Ha OJIHY U TY )K€ BBICOTY;
3)  BBIIIE TIOMHUMETCS AP

CocTaBuTeb: p 4 7 E.B. SIkosnesa

IR S 7
LI

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEILCKUI TEXHOJIOTUYECKAH YHUBEPCUTET)
@akynemem Texnonocuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH



Hanpasnenue noaroroku: 19.03.02 [TpoayKThl MUTaHKS U3 PACTUTEIBHOTO ChIPbS
Tpo¢puns:_ TexHonorus xjieda, KOHIUTEPCKUX U MAKApOHHbBIX U3JICTUN

Cemectp 1
YTBEPXJIAIO
3ap.uukiom ®MJI & F T.I.MakyceBa
01.03.2021 .
IK3aMeHAIMOHHBIH OusteT Ne 14

1. 3axon Bcemuprnozo mazomenus. I pagumayuonnoe none. Hanpsoicennocmos epasumayuoHH020 HOIA.

2. Paboma pacwupenus 2aza. Puzuueckuti CMbICI YHUSEPCANbHOU 2A306801 NOCHOAHHOLL.

3. Iocnedosamenvroe u hapaiienbHoe coeOuHeHue HPOBOOHUKOE.

4. Buwibepume 00un sapuanm omsema
T

12

3 L J
-5 - 3

[}

Ha pucynke nzo6pasxen muxi Kapno B koopaunatax (T,S), rae S-suTponus. AnuabaTHoe coxaTHe IPOUCXOAUT Ha dTare

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

CocTaBuTesb: ( D E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii deneparun

HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(henepasbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOIO YUPESIKACHHS BBICIIIEr0 00pa3oBaHus
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHUS U3 PACTUTEILHOTO CHIPbS
Tpodums:_TexHOTOTHSA XJ1e0a, KOHAUTSPCKUX ¥ MAKAPOHHBIX M3JICIUN

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAlMOHHBIH OmiteT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeodunsas onuna c606001020 npobeza mMoaexyi. dhdexmusnviii Quamemp MoeKyIL.
3. omenyuan 21ekmpocmamuiecko2o nos. JKeUNOmeHyuaIbHble NOGEPXHOCHIU.
4. Buibepume 0dun eapuanm omeema
V.4
M =t
1
o



9
MarepranpHast Touka M IBIDKETCS [0 OKPYXKHOCTH cO cKopocThio © . Ha puc. | mokasan rpaduk 3aBHCHMOCTH Mpo-
—* -
SKIUHU CKOpoCcTHV: OT BpeMeHH ( ¥ enuHmunbIi BEKTOP IMOJIOKUTEIBHOTO HampaBJieHUs, V; — IPOCKIIHS ¥ Ha ato
HarpasieHue). [Ipi 3TOM BEKTOp MOJIHOT0 YCKOPEHHMS Ha PUC.2 IMEeT HalpaBJICHHUE ...

CocTaBuTesb: ( R E.B. SlkoBnesa

P

MuHICTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuniickoit denepanm

HikHekaMCK1i XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCckuif HalMOHAIBHBIN UCCIIEI0BATENIBCKUI TEXHOIOTHYECKUI YHUBEPCUTET
Daxynemem Texnonozuyeckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Harmpasnenne noarorosku: 19.03.02 TIpoayKThl HUTAHUS U3 PACTUTEILHOTO CHIPbS
Tpoduis:_TexHonorns xiaeda, KOHIUTEPCKUX M MAaKAPOHHBIX M3JISIHH

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 16
1. Bpawarowuii momenm. Momenm unepyuu. Teopema Llmeiinepa.
2. Cumecb udeanbHvix 2a308.
3.  Csa3b MedcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHMATUYECKO20 NOS.
4. Buibepume 00un eapuanm omeema

IIpu pacyeTe MOMEHTOB HHEPLIUH TEJIA OTHOCUTEIBHO OCEH, HE MPOXOMANIMX YEPE3 UEHTP MACC, UCTIONB3YIOT TEOPEMY
[Teiinepa. Ecau och BpamieHUs TOHKOTO KOJblla IEPEHECTH M3 LIEHTpa Macc Ha pacctosHue 2R (puc.), TO MOMEHT
MHEPLIUU OTHOCUTEIILHO HOBOM OCU YBEJIMYUTCA B ...

BAPUAHTBI OTBETOB:
1) 3 paza; 2) 4 pasa; 3) 2 paza; 4) 5 pas.
CocraBuTeb: j PR Ea - > i E.B. SIkosnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/DKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHusl
«KazaHCckuii HallMOHANIBHBIN UCCIIEI0BATENIBCKUI TEXHONOTHYECKHI YHUBEPCUTET
@akynemem Texnonocuueckuil

Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS

Tpodums:_ TexHOTOTHSA XJ1e0a, KOHAUTSPCKUX M MaKaPOHHBIX M3ACIUN

Cemectp_1

YTBEPXJAIO

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

JK3aMeHANHOHHBIN Omaer Ne 17
1. Onpeodenenue momenmos unepyuu men.
2. Ypasuenus cocmoanus. Honsmue udeanvhozo 2aza. I'a306ble 3aKoHbL.
3. Tepmoanexmpounnas smuccus. Paboma evixoda snexmpoua.




4, Buibepume 00uH eapuanm omsema

Ha pucynke mokasaH BeKTOp CHIIBI, IeficTByIomeH Ha yacTuIly. PaboTa, coBepIieHHas 3TOW CHIION NPU TepeMEICHUN
YaCTHUIIBI B TOUKY ¢ KoopauHatamu (4; 3), paBHa. ..

BAPUAHTBI OTBETOB:

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

CocTaBuTeb: p 4 7 E.B. SIkosnesa

IR S 7
LI

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparun

HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OOHKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUA
«KazaHCckui HAIMOHANBHBIN HCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Texnonocuyeckuii
Lukn pusuxo—mamemamuueckux OUCYUNIUH
Harmpasnenne noarorosku: 19.03.02 TTpoayKThl HTUTAHUS U3 PACTUTEILHOTO CHIPbS
Tpoduis:_TexHonorus xnaeda, KOHIUTEPCKUX M MaKapOHHbBIX M3/ICTHI

Cemectp_1
YTBEPXIAIO
3ag.1ukiom OMJI J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUS. M8EPO020 Mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochosbl 30HHOI MeopulU NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 0dun eapuanm omeema

M

—
Touka M IBIKETCsI IO CIIMpAIK B HAMPABICHUH, YKa3aHHOM CTpelikoil. HopMasibHOE yCKOpeHHe [0 BEIMYHHE He H3-
MemsieTcs. [Ipy 3TOM BeJIUYHHA CKOPOCTH ...
BAPUAHTBI OTBETOB:
1) He uzMeHseTCS;
2) YMEHBINAETCS;
3) yBeTMUUBAETCA.

¢ P~

CocTaBuTesb: ( e 4 E.B. SlkoBnesa

>
L 7 ?

MuHCTEpCTBO HAyKH U BEICIIEro oOpa3oBanust Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHuUs



«KazaHckuii HalMOHAIBHBIN UCCIEI0BATENLCKUN TEXHOIOTUYECKUI YHUBEPCUTET)»
@akynomem Texnonocuueckuil
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 I[TpoayKThl MUTaHKS M3 PACTUTEIBHOTO ChIPbS
Tpo¢unb:_ TexHonorus xaeda, KOHIUTCPCKUX U MAKAPOHHBIX U3JICIUN

01.03.2021 r.

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
IK3aMeHAIMOHHBIH OuteT Ne 19
1. Kunemuueckas swepaus epawenus mena.
2. Makpockonuueckue napamempei.
3. Ione 08yx becKoHeUHbIX NAPANIENbHBIX PAZHOUMEHHO 3APAICEHHBIX NIOCKOCHElL.
4, Buibepume 00uH eapuanm omeema
T

I[Mpouecc n300paskeHHBIN Ha prcyHKe B koopauHatax (T,S), roe S — sHTpomus, sBiseTcs ...
BAPUAHTBI OTBETOB:

1) u306apHBIM CIKATHEM;

2)M30XOPHBIM OXJIAXKICHUEM;

3) H30TEepMUYECKUM CIKATHEM;

4) annabaTHBIM paclIuPEHHEM.

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

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKui XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((riran)

(beztepanbﬂoro rocyaapCTBEHHOI'O OI0KETHOTO 06pa3OBaT€J'ILHOFO YUPEKACHHUS BBICHIETO 06pa3OBaHPIH

«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BaTEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpoduis:_TexHonorus xaeda, KOHIUTEPCKUX U MAaKAPOHHBIX M3JISIHN

YTBEPXXJIAIO

3as.1uKnoM OMJ] %’ T.I' Makycesa

Cemectp_1
JK3aMeHAMOHHBIH GmiteT Ne 20
1. 3axowu coxpanenus momenma umnynoca.
2. Ocnosubie nonooicenus MKT.
3. Honynposoonuxu. Cobcmeennas npoeoouMoCmsb NOAVIPOEOOHUKOS.
4, Buibepume 00uH eapuanm omeema

01.03.2021 r.
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Ha PUCYHKE TPEACTABIICH rpa(bmc (byHKHI/II/I pacnpeacicHusa MOJICKYJI UI€AJIbHOIO Ira3a 1o CKOpOCTAM (pacnpe,ueneHI/Ie
dN
flv)=—-
Maxcgemnna), rae Ndv _ JIOTISI MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B MHTEPBAJIE CKOPOCTEH OT v 10 v+dv B

pacydeTe Ha €AMHUILY DTOr0 MHTEpBAJIa. ﬂﬂﬂ 3TOM (byHKIlI/II/I BCPHBIM YTBECPIKACHUCM ABJIACTCA IIPU BO3PACTAHUU TCM-

nepaTypsl: ...
BAPUAHTBI OTBETOB:

1) MakCUMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY GOJNBIIIHX CKOPOCTEH;

2) miIoaab Mo/ KPUBOH YBETHUUTCS;

3) MaKCHMyM KPUBOH CMECTHTCS BIICBO, B CTOPOHY MEHBIINX CKOPOCTEHi.

CocTaBuTeb: i e E.B. flkoBnea

MunnCTEpCTBO HAYKH | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun

HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOIO YUPESIKACHHS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl NIUTaHUS U3 PACTUTEILHOIO ChIPbs
Tpopuns:_ TexHonorus xjieda, KOHIUTEPCKUX U MAKAPOHHBIX U3ICITUN

Cemectp 1
~ YTBEPXJAIO
3ag.umktom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 21

1. Ycnosus pasrosecus meepdozo mena. Budvl pasrosecus.

2. Ocnosnvie nonoscenus MKT.

3.  Dnexmpocmamuueckoe noie pasHOMepHO 3apANCeHHOU CPheputecKol NoO8epxHOCHL.

4. Buibepume 0dun eapuanm omeema

MomMmeHT uMmItynbca Tejla OTHOCUTENbHO HETOBMIKHON OCH M3MEHSETCS 10 3aKOHY L=at’ . Yxaxute rpaduk, npa-
BUJIHO OTPaXKarolIMi 3aBUCUMOCTb OT BPEMEHU BEJTMYMHBI MOMEHTA CHJI, IEHCTBYIOIIMX Ha TEJIO.
BAPUAHTBI OTBETOB:

I I I

it
ey
1) ) ) t;4) b
CocraBuTelb: j _"' e S E.B. SIkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HirxkHekaMCKUi XMMUKO-TeXHOJIOTHIECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO TOCYIapCTBEHHOTO OIO/KETHOTO 00pa30BaTeILHOTO YIPEXKICHHS BBICIIEr0 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpapnenne noxroroku: 19.03.02 ITpoyKThl IUTaHUS U3 PACTUTENLHOIO CHIPbS
Ipoduns:_Texuonorus xaeda, KOHIUTCPCKUX M MaKapOHHBIX M3CTHI
Cemectp 1

YTBEPXJIAIO



-

3ap.uukiiom ®MJ] =7 T.I.Makycesa
01.03.2021 .
JK3aMeHAIHOHHBIN OmaeT Ne 22
Lapmonuueckue konebamenbHvle QBUNCCHU.
Cmecb udeanbHbix 2a308.
Konmakm snexmponno20 u 0bipouro2o nOIyYRpo8oOHUKOS.
Buibepume ooun sapuanm omsema

YA

pLODdDE

A |

CucremMa cOCTOUT U3 TPEX IapoB C MaccaMu mi=1 Kr, my=2KT, m 3=3 KI, KOTOpBIC ABUTAIOTCS TaK, KaK IIOKa3aHO Ha
pPHUCYHKE

Ecnu ckopoctu mapoB paBHbl v1=3wm/c, v2=2Mm/c, v3=1M/c, TO BEKTOp CKOPOCTH LeHTPa MAacC 3TOW CHCTEMBbI HAIIPaB-
JeH. ..

BAPUAHTBI OTBETOB:
1) Bosb ocu -OY;
2) Broab ocu +OX
3)Bmoas ocu OX.
CocTaBuTelb: ( oo ~ E.B. SIkosnesa

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoii deneparym

HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUS
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 19.03.02 IMpoyKThl MUTaHKS U3 PACTUTEILHOTO ChIPbS
Mpoduis:_TexHonorns xaeda, KOHIUTEPCKUX M MaKapOHHbBIX M3ICIHI

Cemectp_1
~ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaMOHHBIN OmaeT Ne 23

1. Ckopocmu u yckopenus npu 2apMoHUYeCKux Koaebanusx.

2.  Huxn Kapno. Tepmodunamuueckas wKaia memnepamyp.

3. 3axon Kynona. EQunuysi uzmepenus 3apaoa.

4. Buibepume 0dun eapuanm omeema

[Ipu pacuere MOMEHTOB MHEPIIMH Tella OTHOCUTENBLHO OCEH, He TPOXOISIIUX Yepe3 IIEHTP Macc, UCIOJIb3YIOT TEOpEMY
[refinepa. Ecim och BpaleHusl TOHKOTO KOJIbIIA TIEPEHECTH M3 IIEHTpa Macc Ha pacctosHue 2R (puc.), TO MOMEHT
MHEPLUH OTHOCHTEJILHO HOBOM OCH YBEJIMUUTCA B ...

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



CocraBuTesb: ( e 7 E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuniickoit denepanum
HikHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HITHAIT)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BRICIIEr0 00pa3oBaHuUs
«Ka3aHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
IMpoduns:_ TexHosorus xaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3EITUN

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 24
1. pvorcunnviii masmuux.
2. VYpasnenus cocmoanus. [lonamue udeanvnozo 2aza. I azosvie 3aKoHbl.
3.  Onexmpuueckuti mox. Cuna u HIOMHOCHb MOKA.
4. Buibepume 00un eapuanm omeema

CpenHss KUHeTHUECKas SHepIHs MOJIEKYJI ra3a pH TeMrepatype 7 3aBUCHT OT UX CTPYKTYPBI, UTO CBSI3aHO C BO3MOXK-
HOCTBIO Pa3JINYHbIX BUJOB IBUKEHUS aTOMOB B MoJieKyJie. IIpu yciaoBuH, 4TO IMEIOT MECTO TOJIBKO IIOCTYIATEIbHOE

W BpaliaTesbHOE IBIKEHUE, CPENHS dHEeprHs Monekyan azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3, 21 3) O+ H T
SKT KT SKT SKT

CocTaBuTeb: 7 E.B. SIkoBneBa

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym

HwmxHekaMCKui XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJKETHOTO 00pa30BaTENbHOIO YUPEXkKICHUS BBICIIIETO 00pa30BaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Luxn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 [MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Ipoduis:_TexHonorus xaeda, KOHIUTEPCKUX U MaKapOHHbBIX M3JICIHI

Cemectp_1
YTBEPXKJIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 1.
JK3aMeHAIMOHHBIH OmiteT Ne 25
1. Dusuueckutl u mamemamuyeckuy MasmMHUKY.
2. Peanvuvie cazvl. Ypasnenue Ban-0ep-Baansca.
3.  Dnexmpocmamuueckoe noae u e2o Hanpsicennocms. Cunogvie JUHUU.
4. Buibepume 00un eapuanm omeema




(&)

IIporecc n300pakeHHBIH Ha pucyHKe B KoopauHaTax (T,S), rme S — sHTpomus, sBiseTC ...
BAPUAHTBI OTBETOB:

1) anuaGaTHBIM CHKATHEM ;

2)M30XOPHBIM HarPEBAHUEM;

3) n300apHBIM pacCIIMPEHUEM;

4) U30TEPMHUYECKUM PACIIHPEHUEM.

CocTaBuTesb: A e E.B. SlkoBnesa

MunnCTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun

HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCyunIUH
Hanpasnenue noarorosku: 19.03.02 ITpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpo¢puns:_ TexHonorus xaeda, KOHIUTEPCKUX U MAKApPOHHBIX U3JICITUN

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
JK3aMeHaMOHHBIN OmaeT Ne 26
1. Dmuepeus capmonuueckux xonebanuil.
2. Buympenuss suepeusi peaivHozo 2asd.
3. Cmoponnue cunvl. Dnexmpoosudicyuas cuia u HanpsajiceHue.
4. Buibepume 0dun eapuanm omeema
P F Y
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Ha (P,V)-nuarpamMme n3o0paxkeH nukindeckuii nporecc. Ha yuactkax DA-AB temmepartypa. ..
BAPUAHTHBI OTBETOB:

1) noBsImaeres;

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

3) moHmKaeTCs;

4) na DA — nonmkaercsi, Ha AB - moBsImaercs.

CocTaBUTE/b: r £ 7 E.B. SlkoBnepa

MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHA)
(enepaabHOTO rOCyIapCTBEHHOTO OI0KETHOTO 00pa30BaTeILHOTO YIPEXKCHHS BHICIIEr0 00pa30BaHUs



«KazaHckuii HalMOHAIBHBIN UCCIEI0BATENLCKUN TEXHOIOTUYECKUI YHUBEPCUTET)»
@axynemem Texnonocuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 I[TpoayKThl MUTaHKS M3 PACTUTEIBHOTO ChIPbS
Tpo¢uns:_ TexHonorus xaeda, KOHAUTEPCKUX U MAKAPOHHBIX M3JICIHH

Cemectp 1
VYTBEPXIAIO
3as.uuknom OM/I %” " T.I'.Makycesa
01.03.2021 1.
JK3aMeHAMOHHBIN OmaeT Ne 27
1. 3amyxaowue konebanus.

2. Ipumenenue nepso2o 3aKoHa MepMOOUHAMUKY K U300apUecKOMY U U30mepMuyeckomy npoyeccy. Aouaba-
muueckul npoyecc.

3. IHomenyuan s1exmpocmamuiecko20 nois. IKUnomeHyuaIbHble No6epPXHOCHIU.

4. Buibepume 00un eapuanm omeema

Lok
A4
| —

dusnUYecKUii MasSTHUK COBEPIIAET KOJIeOaHHs BOKPYT OCH, IPoXoasiei depe3 T.0 MepHeHanKyIAPHO TIIOCKOCTH PH-
CyHKa. JJIs1 JaHHOTO MOJIOKEHHUST MasTHUKA MOMEHT CHITBI TSKECTH HAIIPABIICH ...

BAPUAHTHBI OTBETOB:

1) or HaC MEePICHANKYISAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUIOCKOCTH PHCYHKA;

3) BHU3 B MJIOCKOCTH PUCYHKA ;

4) K HaM TIEPIEHINUKYISPHO IOCKOCTU PUCYHKA.

)~

CocTaBuTesb: ( ! Aroosr"F E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun

HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(henepasbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpodus:_TexHOTOTHSA XJ1e0a, KOHAUTSPCKUX ¥ MaKAPOHHBIX M3JICIUN

Cemectp_1
YTBEPXIAIO
3as.1ukinom OMJ] %" T.I . Makycesa
01.03.2021 r.
JK3aMeHallMOHHBIN OmaeT Ne 28
1. Buinyocoennvie konebanus. Pezouauc.
2. [epeuiii 3aK0H MEPMOOUHAMUKU U €20 NPUMEHEHUE K UB0XOPULECKOMY NPOUECCY.
3.  Bwi60o0d 3axona Oma 8 pamkax Kiaccu4ecKoll meopui.
4. Buibepume 0dun eapuanm omeema




Ipu pacueTe MOMEHTOB HHEPILIMH TeJa OTHOCHTEIBHO OCEH, HE MPOXOSIIMX Yepe3 LEHTP MACC, HCIOIb3YIOT TEOPEMY
lreiinepa. Ecnu och BpallleHHs: TOHKOTO KOJbIIa MEPEHECTH U3 LIEHTpa Macc Ha paccrosaue 2R (puc.), To MOMEHT
MHEPLMH OTHOCUTENFHO HOBOW OCH YBEIHYUTCA B ...

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

CocTaBuTelib: ( R i E.B. flkoBnesa

MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepaibHOrO rOCyAapCTBEHHOTO OIO/I)KETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3zaHCcKkuil HalMOHAJIbHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
@axyromem Texnonocuueckuii
Luxn puzuko—mamemamuueckux OUCYUnIUH

Hanpagnenune noaroroBku: 19.03.02 [TpoayKThl NUTAHUS U3 PACTUTEIBHOTO ChIPbS
[Tpoduns: TexHonorus xjeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ETUN

KPUTEPUU
OLICHKHU 3HAHUI CTYIeHTOB Ha dk3ameHe (1 cemecTp)

MakcumanbHOE KOTU4ecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEPBBIA BOIIPOC,

10 GansoB 3a BTOPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 GanyioB 3a 4YeTBEPTHIM BOMPOC, MPEACTABICHHBIN B BUJE PACUETHOIO 3a]1a-

HUSL.
MUHUMAIBHOE KOJIUYECTBO 0AJIIIOB 34 dK3aMeH 24.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuetHoe 3ananue. [Ipu
PELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbIBaTh 00s3a-
TEJBHO.

3a OTBET Ha gonpoc BbICTaBIseTCA CTyAeHTY9 < R< 10 6annoe, ecnu cTyneHr:

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

- CaMOCTOSITENILHO, JIOTUUYECKH CTPOMHO U IMOCJEJA0BATENILHO M3JIaraeT y4yeo-
HBI Marepuan, AEMOHCTPUPYS YMEHUE aHaJIM3UPOBATh pa3IUYHbIE Hay4dHbIE
B3IJIS/IbI, QpTYMEHTHPOBAHHO OTCTauBaTh COOCTBeHHYIO no3unuio (1,2 < R< 1,4);

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

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

3a 0TBET Ha gonpoc BbicTaBiseTcs cTyAeHTy 8 < R< 9 fannoe, ecnu cTyneHT:



- MOKa3bIBAaET TBEP/AbIC U JOCTATOYHO IMOJIHbIE 3HAHMS MO BOIPOCY OuieTa B
COOTBETCTBHUH C y4€OHON MPOTpaMMOii, yBEPEHHO OPUEHTUPYETCSI B OCHOBHOM JIUTE-
parype, 3HaeT TpeboBaHUs K Gu3ndeckuM 3akoHaMm (5,0 < R< 5,4);

- CaMOCTOSITEJIFHO U TOCJIEJIOBATENIFHO M3JaraeT y4eOHbI MaTepua, mpei-
MPUHUMAET TOMBITKYA aHATM3UPOBATH PA3NUYHbIC HAYyYHBIE B3IIISIABI 1 0OOCHOBAThH
COOCTBEHHYIO TO3HIIHIO, PH 3TOM JOIyCKaeT He3HaunTeabHbie ommoOku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUECKUE TMOJOKEHUS C MPAKTUUECKOUN IesITeIbHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3Butoit peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhIcTaBlsieTcs cTyaeHty 6 < R< 8 6annos, eciu cryneHr:

- TIOKa3bIBACT TBEP/IbI€ 3HAHUS IO BOIIPOCY OMIIeTa B COOTBETCTBUU C YUeOHOM
IPOrpPaMMOi, OPUEHTUPYETCS JIMIIIb B HEKOTOPBIX JIUTEPATYPHBIX HICTOYHUKAX, 3HACT
OTJCNIbHBIC TpeOoBaHus K pu3mueckuM 3akoHaM (3,0 < R< 4,0);

- y4eOHBIIA MaTepHall U31araeT pernpoIyKTUBHO, TOMYCKask HEKOTOPHIC OIITHOKH
(0,75 <R< 1,0);

- MPEANPUHUMAET MOMBITKH aHAJU3UPOBATh PA3IUYHBIC HAYYHBIC B3TJISIBI,
000CHOBAaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuio mpenoaasarens (0,75 < R<
1,0);

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

- peub He BCer/ia JIOTH4Ha U nocieaoBatenbHa (0,75 < R< 1,0).

3a OTBET HA 60NPOC BHICTABISIETCS CTyIeHTY R< 66a1n086, ecnv CTYIEHT:

- IGMOHCTPHUPYET HE3HAHUE OCHOBHBIX MOJIOYKEHHI Bompoca ouiera (R< 3);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPaTYpHbIX HcTOYHKKAX (R< 0,75);

- He 3HACT TPeOOBaHUI K COOTBETCTBYIONIMM (pr3uueckumM 3akoHaMm (R< 0,75);

- HE B COCTOSIHUU J1aTh CAMOCTOSITEJILHBIN OTBET Ha BOMPOCHI, 000CHOBATH COO-
cTBeHHY0 no3uimio (R< 0,75);

- HE yMEET yCTaHABIMBATh CBSA3b TCOPETUUECKUX IMOJOKEHUHN ¢ IpakTUKo (R<
0,75);

- peub c1abo0 pa3BuTa U MasioBbipasuteabHa (R< 0,75).



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Texunonozuyeckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS

ITpoduns: TexHoaorUs X1€0a, KOHAMUTEPCKUX U MAKAPOHHBIX U3AETUN

Cemectp 2

YTBEPXKJIAIO

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

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Maznummunas unoykyus. 3axon Amnepa.
Cospemennvle npedcmasienus 0 ceeme.
Tennosoe uznyyenue. 3axon Kupxzoga.
4, Bwibepume 00un eapuanm omeemad
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+vT
HEBO3MOXKHA. DTO ABJIIETCS CIEICTBUEM HEBBIIIOJIHEHHUS 3aKOHA COXPAHEHHU. . .
a) JISTITOHHOTO 3apsija
0) 2IEKTPUYECKOTO 3apsiia
B) CHMHOBOTO MOMEHTa UMITYJIbCa

wn e

CocTaBuTeb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOIO YUPEKACHHUS BBICIIEro 00pa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Texnonocuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 19.03.02 ITpoyKTsl MUTaHKUS U3 PACTUTEILHOTO ChIPbs

Tpoduis: TexHoxorus xaeda, KOHAUTEPCKUX M MaKapOHHbBIX M3JICTHI

Cemectp 2

YTBEPXJAIO

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

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npoeooUMOCHIb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DIEKTPOH JIOKAIU30BaH B MIPOCTPAHCTBE B mpeneiax A X = 1| MkM. YUuThIBast, 4To mocrostHHas [Lnanka h

=1,0510 34]Ixk=c, a macca snextpona M = 9,1+103! kr, HeonpenenenHocTh ckopocTH A vy (B M/C) cocTaB-
JIET HE MEHEE. ..

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

CocTaBuTeb: ( T SEREL4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHoaorus X1e6a, KOHAUTEPCKUX U MAKAPOHHBIX U3IETUN

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

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomienus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

n=5

Ha pucyHke n300paxeHsl CTalliOHAPHBIE OPOUTHI aTOMa BOJI0OPO/Ia COTJIaCHO MoJenu bopa, a Taxke ycrnoBHO H300pa-
JKEHBI TIEPEXObI AIEKTPOHA C OJHOM CTAMOHAPHOM OpOWTHI HA APYTYIO, CONPOBOXKAAIOIINECS M3IIydCHHEM KBaHTa
sHepruu. B ynbrpaduoneroBoii ob1acTu criekTpa 3TH epexo il AatoT ceputo Jlalimana, B BUIMMOM — cepuro banbsmepa,
B uH(ppakpacHoii — ceputo [lamena. HanbOomnpieit yacrore kBaHTa B cepun JlaiiMaHa COOTBETCTBYET MEPEXO. . .

BAPUAHTbI OTBETOB:

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

MuHHCTEpCTBO HayKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparmn

HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOrO rOCyIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIIETO 00pa30BaHuUs
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKU YHUBEPCUTET»
Dakynemem Texnonocuueckuil
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 [MpoayKThl MUTaHKUS U3 PACTUTEILHOTO CHIPbS
Tpodus: TexHOMOTHs X108, KOHAUTEPCKUX U MAKAPOHHBIX M3ICIUN

Cemectp 2
_ YTBEPXIAIO
3aB.mmkiioM OM/J] %" " T.IMakycepa
01.03.2021 .
IK3aMeHANHOHHBIH Omitet Ne 4
1. [ua- u napamacnemuxu. Peppomaznemuxu u ux c6oucmad.
2. Touxue aunsvl. Ilocmpoenue u306pasicenus npeoMenos ¢ HOMOUbIO JUH3.
3. Dopmyna Diinwmerina ona enewne2o pomoagppexma. Macca u umnyive pomona.
4.  Bwibepume 0dun sapuanm omseema




Ha pucynke moxa3aHsl HalpaBiIeHHUs nagaromniero GoToHa (), paccestHHoro ¢poToHa (y’) U 3JEKTpOHA oTHAYH (€). YTou
paccestaust 90°, HarpaBiieHHE ABMKEHHSI JICKTPOHA OTJAud COCTAaBIISIET C HANpaBJICHHEM Majaromero ¢Gorona yrou

_ o
b= 30 . Ecoun UMITYJIBC PACCEAHHOTO (l)OTOHa P; , TO UMITYJIBC BJICKTPOHA OTAa4YU PABCH...

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

MunnCTEpCTBO HAYKH | BBICIIET0 0Opa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHMUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUM TEXHOIOIMYECKUN YHUBEPCUTET»
@akynomem Texnonocuueckuil

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUK
Harmpasnenne noarorosku: 19.03.02 TTpoayKThl HTUTAHUS U3 PACTUTEILHOTO CHIPbS
Tpo¢uns: TexHosmorus xaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ICITUN

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAIMOHHEIH OnIeT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaiu4unbl.
3. Ceemosoe oasnenue. Dppexm Komnmona.
4, Buibepume ooun sapuanm omeema
BeposaTHOCTs 0OHAPYKHUTB ANEKTPOH Ha y4acTKe (a,b) 0JHOMEpPHOT0 MOTEHIUAIBEHOTO SIITUKA ¢ 08CKOHEYHO BEICOKHMHU
ur 4
\/
) 1
I 1
| 1
) 1
| ]
0 L iL L
3 3
b
W= Icu dx
CTCHKAaMHU BBIYUCIIIETCS 10 (opMyIie a , TIe % _ nnorrocTs BEPOSATHOCTH, ONpeaeiseMas by -yHKITUCH.

Ecnu 1"'|"r—q)yHl<m/I;1 UMeeT BHJ, YKa3aHHBI Ha PHUCYHKE, TO BEPOSATHOCTb OOHAPYKUTH AIIEKTPOH Ha YYacTKe
3
gL <zl

paBHa...
BAPUAHTBHI OTBETOB:
1) 5; 2) 3; 3) 1; 4) 1.
8 8 2 4

CocraBuTelb: ( b il E.B. SIkosnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)



(enepanbHOr0 TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIbHOIO YUPEKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynomem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenne noxrorosxu: 19.03.02 ITpoyKThl TUTAHKS U3 PACTUTEILHOTO CHIPbS
Tpoduns: TexHonorus xaeda, KOHAUTEPCKUX U MAKaPOHHBIX H3/IEIUI

Cemectp 2
_ YTBEPXIAIO
3ag.uukioM M/ % T.I . Makycesa
01.03.2021 r.
IK3aMeHAIMOHHDLIH OuIeT Neb
1. Jeiicmsue maznumnozo nons na mok. Cuna Amnepa. 3axon Amnepa.
2. Koeepenmmnocms u MOHOXDOMOMUYHOCHb CEeMO8blX 801H. Hnmepdepenyus ceema.
3. Mooenw amoma Pesepdopoa. [locmyramer Bopa.
4. Buwibepume 00un eapuanm omseemd

Ha pucynke noxkazana opuenmayus 6ekmopos Hanpsijcenrnocmu snekmpuieckozo (E ) u macnummnoco (H ) noneii ¢
9NeKMPOMASHUMHOU 601He. Bexmop nnomuocmu nomoxa snepauu 31eKmpoMacHUMHO20 NOJS OPUEHMUPOSAH 6 HANPA6-
JleHuu...

CocTaBuTelb: ( a7 E.B. Slkosnesa

\ o

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun

HwmxaexamMckuii XUMHKO- TEXHOJIOTUIECKUH HHCTUTYT ((rtman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpo¢uns: TexHosmorus xaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3ISITUN

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJI J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
JK3aMeHAMOHHBII Outer Ne 7
1. Cuna Jlopenya.
2. Memooui nabarodenus unmepepenyuu ceema.
3. Teopus cmpoenus amoma 600opoda no bopy. Tudparxyus muxpouacmuy. Boanwv e Epoiins.
4. Buibepume 0dun eapuanm omeemd.

Ecnu 3auepHeHHyI0 IIIaCTHHKY, Ha KOTOPYIO MaaeT CBET, 3aMEHUTDH Ha 3epKaIbHYIO TOH XKe IUIOIMIAIH, TO CBe-
TOBOE JIaBJICHHE. ..

BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) yMeHbIIUTCS B 2 pasa;
3) yBenmuwmrcs B 2 pasa.
CocTaBUTE/b: € T N 5 7 E.B. SIkosnega

\ P AR

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparyn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmman)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 [TpoayKThl MUTaHKS U3 PACTUTEIBHOTO ChIPbS
Tpo¢uns: TexHosmorus xae0a, KOHIUTEPCKUX U MAKAPOHHBIX U3JICIIUN




Cemectp 2

YTBEPXJAIO

-

3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 1.

JK3aMeHAIlMOHHEBIN Omier Ne 8

1. Teopema aycca ona masnummuozo nons.
2. HUnmepgepenyus ceema 6 monkux nieHKax.
3. Coomnowenue neonpedenennocmeti I etizenbepaa.
4. Buibepume odun sapuanm omeema. VimMeroTcs 4 peleTKy ¢ pasTHIHBIME TTOCTOSHHBIME d, OCBEIaeMEIe OJTHIM I
TEM )K€ MOHOXPOMATH4YECKUM M3ITy4eHHEM Pa3INiHOH MHTEHCUBHOCTH. Kakol pHUCYHOK MILTIOCTPUPYET MOJNIOKEHUE
TJIABHBIX MAaKCHMYMOB, CO3/IaBACMbIX IH(PPAKIIHOHHON PEIICTKON ¢ HAMMEHbLIeH MOCTOSTHHO# pemerku? (J — HHTEH-
CHUBHOCTb CBETa, P yron audpaxkuum).
BAPUAHTBI OTBETOB:
! y
13 10 1 T
& g
i
4
1
1); T a3 02 41 0] o1 0 0 smuz) 0% 03 02 01 9] 01 03 03 04 sin¢3) WA 0F 03 01 0| 61 B3 03 op e

¢ / /

CocTaBuTeb: ( R

N
M

-.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIBHOTO YIPESIKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHoaorus X1e6a, KOHAUTEPCKUX U MAKAPOHHBIX U3IETUN

Cemectp 2
_ VYTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 1.
JKk3aMeHAIMOHHBbIH OnJieT Ne 9

1. Asnenue snexmpomacnumnoii undykyuu. 3axon @apades — Maxcsenna

2. Ipumenenue unmeppepenyuu.

3. Boanosas pyuxyus u ee cmamucmu4eckuti CMblCIL.

4. Buibepume 0dun sapuanm omeema. Ha pucynxe npedcmasiena 3a6UcUMOCHTb MAZHUTMHO20 ROMOKA, NPOHU3LIBAIO-

We20 HeKOmMopblil 3aMKHymblil KOHmyp, om epemenu. IC uHOyKyuu He 603HUKAEM HA UHMEPBAJE....
@, Bo
aF

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

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym

HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEro 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 19.03.02 IMpoyKTsl NUTaHKUS U3 PACTUTEILHOTO CHIPbs
Tpoduis: TexHoxorus xaeda, KOHAUTEPCKUX U MaKapOHHbBIX M3JICIHI

Cemectp 2
YTBEPXIAIO
3ag.umktom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 1.
JK3aMeHAHOHHBIIH omter Ne 10
1.  Huovkmusnocme. Camoundykyus. Bzaumnas undykuyus.
2. uppaxyus ceema. Hpunyun Loticenca-@peneis.
3. Vpasuenue llpeduncepa.
4, Buibepume 0dun sapuanm omeema
1,4 6000 K
|
I
|
|
|
|
|
I L
500 A, HM

Ha pucyHke noka3zana KpuBasi 3aBUCUMOCTH CIIEKTPAJIbHOI IFIOTHOCTH SHEPTETHYECKOH CBETUMOCTH aOCOIIIOTHO yep-
Horo Tena oT JuinHbl BosiHbl pu T=6000K. Ecnu Temneparypy Tena yMEeHbIIMTE B 2 pa3a, TO YJHEPreTHUecKasl CBETU-
MOCTH a0COJIOTHO YEPHOT'O TEeJIa YMEHBIIUTCSI. .

BAPUAHTBI OTBETOB:



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

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuniickoit denepanm

HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCYIapCTBEHHOTO OI0HKETHOTO 00pa30BaTENBHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHUS U3 PACTUTEILHOIO ChIPbS
[po¢uns: TexHomorus xineda, KOHANTEPCKUX ¥ MaKapOHHBIX M3JICIHI

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAMOHHBIH OueT Ne 11,
1.  Bumyordennviii snexmposaznumnpie xonebanus.
2. O6ochosanue npsvorunetinocmu pacnpocmpanenus céema. 3onbl Ppeners.
3. Obwue ceedenusi 06 amomax u 0pax.
4.  Bubepume odun sapuarm omsema. Iloanas cucmena ypaeneruil Maxceenna 0is 21eKMpOMASHUMHO20 NOJISL UMeem 8UO:
- = a]_3) - -
Edl :—J‘a—ds fDdS = IpdV
@ &% @ b
- = ) b B P
j‘Hdl = J‘ j+—\ds j‘BdS =0
&
L) () )
Crenyrommas CuCTeMa YpaBHEHUH CIIpaBEIMBa IS IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TIOJIA ...
-
- = AB = - =
j‘Edl :—I—dS j‘DdS =0
) &% @&
1) B oTCyTCTBUE 3apsDKEHHBIX TENl M TOKOB IIPOBOIUMOCTH;
2) npu HATMYHMHA 3aPSDKSHHBIX TE U TOKOB MPOBOIMMOCTH;
=
- = D~ ==
(L =) & 3) B OTCYTCTBHE 3apSKEHHEIX T,
4) B OTCYTCTBHE TOKOB IIPOBOIHUMOCTH.
CocTaBUTENb: (i = o orar 7 E.B. Slkosnea
MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 00pa3oBaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Texnonozuyeckuii
Luxn puszuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue noarorosku: 19.03.02 IMpoayKThl NUTAHHUS U3 PACTUTEILHOIO ChIPbS
Tpo¢uns: TexHosorus xaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3ISTUN
Cemectp 2
YTBEPXJIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHALHOHHBII OuJteT Ne 12
1. Machumubiii momenm snexmponos u amomos.
2. Judpaxyus ceema om odnoi wenu.
3. Duepeus cessu. Jepexm maccov adpa.
4.  Buibepume 0dun sapuanm omeema .CraunoHapHbIM ypaBHeHHeM Lllpeannrepa Aj1s 2eKTpoHa B BOAOPOAONIOA0OHOM HOHE SIBIISCTCS

YpaBHEHHE ...

BAPUAHTBI OTBETOB:



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

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

CocraBuTesb: ( D E.B. SlkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun

HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uTHan)
(enepanbHOro roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIIEro 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
@akynomem Texnonocuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenne noxrorosxu: 19.03.02 ITpoyKThl TUTAHKS U3 PACTUTEILHOTO CHIPbS
Tpoduins: TexHogorus xaeda, KOHAUTEPCKUX ¥ MAKAPOHHBIX M3IENNi

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

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

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

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

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HirkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHA)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Texnonozuyeckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun
Hanpasnenue noaroroku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOTO CHIPbS

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




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

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

CocTaBuTeb: : /T e E.B. Slkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
UMKJZ dmsuxof/wame,wamultecxux ()MCL;M}’UZMH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHUS U3 PACTUTEILHOIO ChIPbS

ITpoduns: TexHoaOTUsS X1€0a, KOHAMTEPCKUX U MAKAPOHHBIX U3ETUN

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

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

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

CocraBuTelb: ( R & E.B. SIkosnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun

HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOTO YIPESHKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpodums: TexHomorus xyeda, KOHAUTEPCKUX U MAKAPOHHBIX M3JICIUN

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

s p d f

g?— —
2 -

IIpu nepexonax 3JIEKTPOHA B aTOME C OJHOTO YPOBHS Ha APYroil 3aKOH COXPAaHEHUSI MOMEHTA UMITyJIbCa
HaKJIaJAbIBACT OINPECACIICHHBIC OIPAHNYCHUSA (HpaBI/IJ'[O 0T60pa). B OHEPIreTUYCCKOM CIIEKTPE aTOMa BOAOPOJa
(pI/IC.) 3anpeuiennbim 1epexooM ABJIACTCA. . .

BAPUAHTBI OTBETOB:

1)4f — 3d,; 2) 4s - 3p;

3) 3p-2s; 4) 3s — 2s.



= _
CocTaBUTEJb: E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHoaorus X1e6a, KOHAUTEPCKUX U MAKAPOHHBIX U3IETUN

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

d
u
d

N
u

¥ryYy
Y¥rYFrY

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

WY ...

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

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

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun

HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUH YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 [MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS
Tpodus: TexHomorus xy1eda, KOHAUTEPCKUX U MAKAPOHHBIX M3JICIUN

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

HOXpOMAaTHYCCKUMHU U3TTYUCHUAMU C Pa3JIMYHBIMU UHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYECT CIIy-

Yalo OCBEILCHHUsI CBETOM HaM0ObIIell YacToToi? (J — MHTEHCUBHOCTH CBETa, P yroi Aupakium).
BAPUAHTBI OTBETOB:



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

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

CocTaBUTE/Ib:

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

E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIBHOTO YIPESIKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHoaorus X1e6a, KOHAUTEPCKUX U MAKAPOHHBIX U3IETUN

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

1. TIpancgopmamop. Duepus maznumno2o nous.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

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

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

MunnCTEpCTBO HAYKH | BHICIIET0 0Opa3oBaHusa Poccuiickoii denepannu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 19.03.02 I[MpoayKThl MUTaHKUS U3 PACTUTEILHOTO ChIPbS

Tpodums: TexHomorus xy1eda, KOHAUTEPCKUX U MAKAPOHHBIX M3JICIUN

Cemectp 2

YTBEPXJIAIO

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

4. Buibepume ooun sapuanm omeema

Ha YT €CTCCTBCHHOT'O CBETA NMOMCUICHBI BC IJIACTUHKU TypMaJIlnHaA. TTocne MIPOXOXKACHUA TINIIACTUHKHU 1 cBet moi-
HOCTBIO ITOJIIPU30BaH. Ecmn J]_ )4 Jz — MHTCHCUBHOCTH CBETA, MPOIICAIIECTO IIIACTUHKA lu? COOTBETCTBCHHO, 1 YI'OJI
mexay HanpasieHusiME OO 1 O°0O’ @ =30°, To J1 uJ> cBA3aHBI COOTHOIIECHHUEM ...

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

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 19.03.02 IMpoayKThl MUTaHKUS U3 PACTUTEILHOIO ChIPbS
ITpoduns: TexHoaorus X1e6a, KOHAUTEPCKUX U MAKAPOHHBIX U3IETUN

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

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

W= Icu dx
CTCHKAaMU BBIYUCIIACTCS MO (opMyIie a , TIIe % _ nnornocTs BEPOATHOCTH, OmIpenaesseMas by -pyHKITUCH.

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

1L«::.'nc <L
‘paBHA...

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

CocTaBUTE/b: S E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepanbHOTo ToCyYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEILHOTO YUPEXKACHHUS BBICIIET0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii

Luxn puszuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 19.03.02 [TpoayKThl MUTaHKUS M3 PACTUTEILHOTO ChIPbS
Tpo¢puns: TexHosorus xaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ISTUN

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

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

2. Bbi600 3ax0Ha nperomieHus ceema.

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

4. Bulbepume odun sapuanm omseema




" &

b

6000 K

>

500 A, HM

Ha pucyHke mokasaHna KpuBasi 3aBUCHMOCTH CIIEKTPaIbHOM IIOTHOCTH YHEPTeTHUECKONW CBETUMOCTH abCOFOTHO Yep-
HOTO TeJa OT JuHbI BodHbI pu T=6000K. Eciu TemmnepaTypy Tena yMEHBUIUTH B 2 pa3a, TO JHEPreTUIecKas CBETH-
MOCTb a0COJIOTHO YE€PHOTO TeNa YMEHBIIUTCSL..

BAPUAHTBI OTBETOB:

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

CocTaBuTelb: ( o r SR E.B. SIkosnesa

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

Hanpagnenune noaroroBku: 19.03.02 [TpoayKThl NUTAHUS U3 PACTUTEIBHOTO ChIPb
[Tpoduns: TexHonorus xjaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3AETUI

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha 3K3aMeHe (2 cemecTp)

MakcumanbHOE KOTUYecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEpPBBIA BOIIPOC,

10 GansoB 3a BTOPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 GamoB 3a 4YeTBEPTHIM BOMPOC, MPEJACTABICHHBIN B BUE PACUETHOTO 3a]1a-

HMU:.

B kaxzaom Ounere 3 Teoperrueckux Bompoca U 1 pacuetHoe 3amanue. [lpu
pElIEHUN PacyeTHOIrO 3aJaHusi TEOPETHYECKUE MPEANOCHUIKM PacKpbhIBaTh 00s13a-
TEJBHO.

3a OTBET Ha gonpoc BbICTaBisAeTCs CTyIeHTY9 < R< 10 6annoe, ecnu cTyneHr:

- TIOKa3aJl TTyOOKHE W BCECTOPOHHHUE 3HAHUS MO BOIPOCY OMiIeTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIIMX (U3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITENILHO, JIOTHUYECKH CTPOMHO U IMOCJEA0BATENIbHO M3JIaraeT y4yeo-
HBI Marepuan, AEMOHCTPUPYS YMEHUE AaHAJIU3UPOBATH pa3JIMYHbIE HAyYHbIE
B3IJISL/1BI, ApTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYO mo3uiuio (1,2 < R< 1,4);



- TBOPYECKHU CBS3BIBACT TEOPETUYECCKHE TONOKEHUs ¢ mpakTtukoit (1,2 < R<
1,4);
- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha @onpoc BIcTaBIsieTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MOKAa3bIBAET TBEP/bIC U JOCTATOYHO IMOJIHbIE 3HAHUS MO BOMPOCY Omiiera B
COOTBETCTBHUH C y4eOHON MPOTpaMMOii, yBEpEHHO OPUEHTUPYETCS] B OCHOBHOM JIUTE-
patype, 3HaeT TpeboBaHus K GuznueckuM 3akoHam (5,0 < R< 5,4);

- CaMOCTOSATENIbHO U TOCJIEIOBATEIBHO U3JNIaraeT yuyeOHbI Marepuai, mpe-
MPUHUMAET MOMBITKH aHAIM3UPOBATh PA3IMYHBIE HAYyYHBIE B3TJISABI U OOOCHOBATH
COOCTBEHHYIO IMO3UIIMIO, TIPU ITOM JOIYCKaeT He3HaunuTeabHbie omuoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUECKUE TMOJOKEHUS C MPAKTUUECKON eI TENbHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3BuTon peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhICTABIIsACTCA CTyAeHTY 6 < R< 8 6annoe, eciiu cTyneHT:

- TIOKa3bIBACT TBEP/IbIC 3HAHUS TI0 BOIIPOCY OMIIeTa B COOTBETCTBUH C YICOHOM
MIPOTPAMMOM, OPUEHTHUPYETCS JIMIITH B HEKOTOPBIX JINTEPATYPHBIX UCTOUHHUKAX, 3HACT
OTJCNIbHBIC TpeOoBaHus K pu3rueckuM 3akoHaM (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3jaraeT penpoIyKTUBHO, JOITYCKasi HEKOTOPbIE OIITMOKU
(0,75 <R< 1,0);

- MPEINPUHUMAET MOMBITKH aHAJU3UPOBATh Pa3IUYHbIC HAYYHBIC B3IJISIbI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

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

- peub He Bcerja JIornyHa ¥ rnocieaoBarensHa (0,75 < R< 1,0).

3a OTBET Ha 60nPoc BHICTABIsETCS CTyACHTY R< 6 éaninoe, ecivi cTyneHT:

- IGMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOKEHHMIA Bompoca ounera (R< 3);

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

- He 3HAeT TPeOOBAHUI K COOTBETCTBYIONIUM (pr3uueckum 3akoHam (R< 0,75);

- HE B COCTOSIHUM JaTh CAMOCTOSITENIbHBIN OTBET Ha BOIIPOCKI, 000CHOBATH COO-
crBeHHyro nosuimio (R< 0,75);

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

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



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoBanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((rsinan)
(enepanbHOro rocyJapcTBEHHOTO OIO/I)KETHOTO 00pa30BaTENbHOIO YUPEKICHHUS
BBICIIET0 00Opa30BaHUsA
«Ka3zaHCKnil HaIMOHAIBHBIN UCCIIEIOBATENILCKAN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKHUIN

Luxn ¢puzuxo-mamemamuyeckux OUCYUNIUH

Hanpagnenune noaroroBku: 19.03.02 [TpoayKThl NWUTAHUS U3 PACTUTEIBHOTO ChIPbS

[Tpoduns/mporpamma: TexHoa0THS XJ1€0a, KOHTUTEPCKUX M MAKAPOHHBIX U3ISITUN

KoMILIEeKT TeCTOBBIX 3aJJaHUH 115 NMpoBE€JACHUA TCCTUPOBAHUA 110 pasaejiaM U
HTOIOBOI0 TECTUPOBAHUSA

o qucauIuinae Pusmka

PexoMeHganuu 1mo UCHoJb30BAHUIO

KoMmiekT TecToBBIX 3aJJaHUl COAEPKUT TECThI 71l TEKYLIEro KOHTPOJIS 3HAHUU IO
paszienaM ¥ UTOTOBOT'O KOHTPOJISl 3HAHUM, YMEHUN M HABBIKOB CTYJICHTOB 10 BAXHEHIIIMM TEMaM,
M3ydaeMbIM 1o ¢u3uke. J{s kax o1 yaeOHOM rpynmbl pa3paboTaHo YeThIpe BapuaHTa PaBHOCIOXK-
HBIX U TTapaJUICIBHBIX M0 COJAEPIKAHUIO TECTOB.

Ha BbImosHEeHHE Ka)KI0ro UTOMOBOTO T€CTa MO AUCIUIUIMHE PEKOMEHIYEM BBIIEIATh
1o 60 MUHYT.

[Tocne mpoBeieHUsI TECTUPOBAHUS CTYACHTHI CAAOT Ha TPOBEPKY TOIBKO JHCT (OTaHK)
C OTBETaMH K 3a7aHusM Tecta. [I[poBepky 011aHKOB yZ100HO OCYIIIECTBIIATH, €CJIM OTBETHI TOMEIIICHBI
B TabOmuiy. OlieHKa pe3ylbTaTOB AEATEILHOCTH CTYJACHTOB IO OTBETaM OOECIeurBaeT ONepaTHUB-
HOCTBH KOHTPOJISI.

BxurodueHue B TECT 3a/laHUi «y3KOH HAIMPaBICHHOCTH», 00€CIIEUMBAIONINX TPOBEPKY
OJTHOW — JIBYX €JIMHUII HOBBIX 3HAHHM, TIO3BOJISIET YBEIMYUTh KOJUYECTBO 3aJJaHUI T€CTA 1O CPaB-
HEHUIO C OOBIYHBIM YCTHBIM OIPOCOM CTYICHTOB. BMecTe ¢ TeM TeCThl He 00eCTIeUnBaIOT IPOBEPKY
BCEX BHJIOB (JOPMHUPYEMBIX YMEHHU 1 HABBIKOB, HAIIPUMEP, YMEHHUSI 000CHOBBIBATh OTBET, a 3HAYUT,
HE MOTYT 3aMEHHTh YCTHBIN omnpoc. [loaToMy uTOrOBOE TeCTUpOBaHUE IeIeco00pa3HO MPOBOIUTh
nepes 9K3aMEeHOM JUJIsl ONIEPaTUBHOM AUATHOCTUKH YCBOEHHUS OCHOBHBIX (DU3HUECKUX MOHSATHUH.

st mpoBepKU UTOTOBBIX 3HAHUM CTYJIEHTOB Npearaercs 4 BapmanTa tectoB. Kax-
JIBIA TECT COCTOUT M3 25 TecTOBBIX 3aiaHuii. Bpems BoinosHeHus: Tecta 60 MUHYT



OCHOBHOM KOMIIJIEKT TE€CTOBBIX 3K3aMEHAI[MOHHBIX 3aJaHUW HAXOAMUTCS B MOIYJIbHOH
00BEKTHO-OPUEHTHPOBAHHOM JTUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoXeT UCIOAB30BATHCA KaK JUIS TEKYIIErO KOHTPOJS 3HAHHM MO OT-
JIEBHBIM pa3jieiaM, TaK 1 UTOTOBOT'O KOHTPOJISI 3HAHHMA CTYICHTOB 10 JUCIUTLINHE.

MakcumanbHOe KOJIMYECTBO OaJIIOB 33 UTOTOBOE TECTHpOBaHME 3 Oaiuia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 32 KaX10€ MPaBUIBLHO BBITIOJHEHHOE TecToBoe 3ananue 0,12 Gamna.

Jliist TOro 4TOOBI HTOTOBOE TECTUPOBAHHE CYMTAJIOCH CIAHHBIM, HEOOXOIMMO BBIITOJHUTH
ero Ha 2,0 6amia u Boie. [Ipy TOBTOPHOM TECTHPOBAHUY B HTOTOBBIN PEUTHHT HIIET CPEAHUN OaLT
10 BCEM ITOTIBITKAM.

CTtpykTypa Tecta no ¢puznke

Ne HaumeHnoBanue pa3smena mamc-
Ne 3amanust Tema 3aganus
n/n IUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KuHemaTvka TOYKH M TOCTYIATEIBHOTO IBMIKCHHUS
' TBEPIOIo Tena
4 Jmaamuka. 3akoHsl HeroToHA.
1 MexaHuka
5 JluHaMuYeckre mapaMeTphbl BpalaTeIbHOTO JBHKE-
HUS TBEPJIOTO TeJia
6 JlnHaMuKka BpamaTeIhbHOTO IBIDKEHUS. 3aKOHBI CO-
XpaHCHHS B MEXaHUKE
7 CrenuanbHasi TeOpUs OTHOCUTENBHOCTH
8 OCHOBHBIC TIOJIOKEHHSI ¥ TIOHATHSI MOJIEKYIIAPHO-KHU-
HETHYECKON TeOprH. 3aKOHBI UICATBHOTO Ta3a
MonexynsapHas pU3HKa U TEPMO-
2 IUHAMHKA 9 Cpe}lHﬂﬂ OHEPTUA MOJICKYJI
10 Bropoe nauano repmogunamMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca mist 3JI€KTPOCTATHIECKOTO TIONS B
BaKyyMe
3 3HeKTqueCTBO U MarHeTU3M 13 CBs13b Hanps>KEHHOCTH U MMOTCHIUAIa
14 DIEeKTPUIECKOe U MaTHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUIECKUX U MAaTHUTHBIX TOJIEH
16 Komne6anus. OCHOBHEIEC TOHATHUS U OTIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMA
4 Konebanus u BOJTHBI
18 OHeprust BOiHEL [lepeHOC PHEPTHU 3JIEKTPOMAarHUT-
HO BOJTHOM
19 Wntepdepentms n nudpakuys cBera
5 BoHOBast 1 KBaHTOBas OINITHKA 20 [Monspuzanus u AUCHIEpCUs CBETa
21 TemnoBoe m3nyuenne. ®otodrpdexr
22 CnexTp aTtoma Bojopoaa. [Ipaswio or6opa
KpanToBas ¢m3mka ¥ (H3UKA KopnyckynsipHO-BOJTHOBOM yaniu3M CBONCTB YacCTHIL
6 aToMa. DJIEMEHTHI AepHON (- 23 BerectBa. BonHoBass (yHkims. COOTHOIICHHE He-
3UKH W (U3HKH 3JIEMEHTapHBIX ompenenenHocrei I'eiizenbepra
JacTul. 24 VYpasuenus Ulpennnrepa (o01ue cBoiicTBa)
25 DyHaamMeHTaIbHbIE B3aUMOIEHCTBUS
Kpurtepuu oOUEeHKH pPe3yJbTaTOB UTOrOBOT0 TECTUPOBAHUS:
KonndyecTBo BEpHO BBIMTOJHEHHBIX 38 IaHHIA 21-25 17-21 13- 17 0-13
3a KaXKJIplil BEpHBI OTBET HAa BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126



https://moodle.nchti.ru/

O0pa3en JIMCTa OTBETOB CTY/IEHTA.

Howmep 3ananus

Howmep npasuiibHOTO OTBETA

Bapmuanr - 1
3AZJAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEKIY MPHUCTABKAMHU K 0003HAYCHUSIM €JIMHULl U3MEPCHHS U
JECATUYHBIMU MTopsaAKaMu. Mukpo — (Mk), [Tuxo — (), Hano — (1), Mumum — (M), Mera — (M), Kuno

- ().

BAPUAHTbBI OTBETOB:
1) 10° 6
2) 10712
3) 10 9
4) 1073
5) 10 6
6) 10 3
3AJAHME Ne 2.
Touka M ABMXKETCS IO CIIUPAJIU C MOCTOSIHHOM IO BEJIMYMHE CKOPOCTHIO B HAIIPABJICHUH,
YKa3aHHOM CTPEJKOM. [Ipu 3TOM BEJIWYMHA HOPMAaJIbHOTO YCKOpPEHHUS
BAPUAHTbBI OTBETOB:
1) YBEIINUNBAETCS
M 2)  yMEHbIIaeTcs
3)  He U3MeHseTCA
—

3AJJAHHUE Ne 3.
KoopiuHaTa Tena X MeHsieTcs ¢ TeUeHHeM BPEMEHH COTNacHo 3akoHy X = 4 + 3t - 5t%, re
BCe BeMMUnHBI BeIpakeHbl B CU. Omnpeaennurte MpoeKInui0 YCKOPEHHUS axdTOTO Tea.

BAPUAHTBI OTBETOB:
1) -10 m/c?
2) 4wm/c?
3) -5wm/c?
4) 3 wm/c?
3AJIAHUE Ne 4.

NHepunanpHOM Ha3bIBAETCSA CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

1) B KOTOpOIi BHIMIOJHSIETCS NIEPBBIN 3aKOH HploTOHA



2) B KOTOPO#l BCe MEXaHMYECKHUE SIBJICHHUS MPOTEKAIOT OJWHAKOBO MPHU OJWHAKOBBIX HAyallb-
HBIX YCJIOBUSAX

3) B KOTOPOI1 BBIIOIHSIETCS BTOPOH 3aKoH HproToHA

4) KkoTopasi IBUKETCS pABHOMEPHO

3AJAHHUE Ne S.

ToHkocTeHHas TpyOKa M KOJBLIO UMEIOT OJMHAKOBBIE Macchl U pagauycel (puc.). s ux
MOMEHTOB WHEPIUU CIPaBEIMBO COOTHOLIECHHE. ..

Nl W T D
R

S &
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m

L

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

[Hap u moneii nuiuHAp (TpyOKa), UMEIOIIME OJUHAKOBBIE MAacChl M PaJuyChl, BKaThIBa-
10TCs 0€3 MpoCKaib3bIBaHUs Ha TOPKY. Eciii HauanbHble CKOPOCTH 3TUX TEJ OJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:
1) BbIIIE MTOJHUMETCS TOJBIH TUTHHID
2) BBIIIE MIOJHUMETCS 1Iap
3) o00a Tena MOJHUMYTCS Ha OJIHY U Ty € BBICOTY

3AIAHME Ne 7.

B cucreme otcuera, ABWKYIIEHCS CO CKOPOCTHIO, COM3MEPUMOI CO CKOPOCTHIO CBETa
HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:



1) cokpaleHue pa3MepoB BIOJIb HAIIPABICHUS JBHKEHUS

2) yBeJIMUYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS ABU)KEHHUS

3) cokpalieHre pa3MepoB B HANIPABJICHUH MEPIEHAUKYISIPHOM JABHKCHHIO
4) yBenuyeHHE pa3MEPOB B HAIIPABJICHUU NEPIIEHANKYISIPHOM ABHKEHUIO

3AJAHHUE Ne 8.
JUId naeanbHOro ra3a Mexay MOJIEKYJIaMy IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) CcuIIBI MPUTSHKEHHS
2) CWIbI OTTAJIKHBAHUS
3) ¥ CHIIBI IPUTSDKCHUS, U CUJIBI OTTAIIKUBAHKS OJJHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aMOICHCTBHS

3AJJAHUME No 9.

CpenHsisi KHHETHUYECKast YHEPTHUS MOJICKYJI Ta3a Mpu TeMriepatype T 3aBHCUT OT UX CTPYK-
TYPBI, YTO CBSI3aHO C BO3MOYKHOCTHIO Pa3IMYHBIX BUIOB JIBUKCHUS aTOMOB B MoJiekyiie. [Ipu ycio-
BHU, YTO UMEIOT MECTO TOJILKO TIOCTYIATEIHHOE M BpaIIaTeIbHOE IBMKCHUE, CPETHSS YHEPTHUS MO-
nekyn a3oTa (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
1
—kT
4)
3AJAHUE Ne 10.
Ha pucynke n3obpaxen mukn Kapao B xoopaunatax (P,V). AamabatHoe pacmupeHue
MPOUCXOAUT Ha JTane

v

BAPUAHTBI OTBETOB:



3AJAHHE Ne 11
SIBneHne BHYTPEHHETO TPEHMS UMEET MECTO IIPU HAJIMYMK IPAJUCHTA ...
BAPUAHTBI OTBETOB:

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

3) Temmeparypsl

4) BIEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

Toueunslil 3apsin +0 HaXOOUTCS B LIEHTpe cepuyeckoil moBepxHocTH. Ecnu yBenuuuTh paguyc

N
cepruecKoii TOBEPXHOCTH, TO IIOTOK BEKTOPA HANPSKEHHOCTH JIEKTPOCTATHYECKOTo o & ge-
pe3 MOBEPXHOCTH ChEpHL. ..

BAPUAHTbBI OTBETOB:

1) HE 3MEHHUTCH
2) yBeJIUYUTCS
3) yMeHbLIHUTCA

3AJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsjia —C. YKaKUTE HalpaBieHHe yObIBaHUS MOTEHIMalIa B TOUKE A.

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 14



Ha PUCYHKC IMPEACTABJICHA 3aBUCUMOCTb MAIrHUTHOT'O IIOTOKA, MPOHU3BIBAOIICTO HCKOTO-

pBIH 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJIC mHAyKLIMN B KOHTYype IO MOAYJII MakCcUMajibHa Ha
MHTEPBAJIE. ..

BAPUAHTbBI OTBETOB:

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

OTHOCHUTENBHO CTATHUECKUX AIIEKTPHUECKHUX TOJICH CIPaBEINBBI YTBEPIKICHHS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUYU 3aMKHYTBI

2) DnexkTpocTaTUUECKOE MOJIe SBISIETCS MOTEHIIMAIbHBIM (KOHCEPBATUBHBIM)

3) QHGKTpOCTaTI/I‘IeCKOC IIOJIC I[eﬁCTByeT TOJIBKO Ha HCIIOABUKHBIC 3apsA bl

3ATAHHUE Ne 16

[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTO (a3a KoseOaHus MoaydaeT MpupanieHue 2, Ha3bIBa-

ercs ...
BAPUAHTBI OTBETOB:

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

CKI1agpIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHs OJHOTO HANIPABICHUS C OJMHAKOBBIMU TIEPUO-
namu. PesynpTupytoniee kojiebaHne UMEeT MaKCUMAaJIbHYIO aMILIUTY 1y IPU pa3HOCTH (a3, paB-

HOH ...
BAPUAHTLI OTBETOB:
1) 2n

)=
3) 05«



4) 0257

3AJJAHHUE Ne 18

[Tpu ymeHbleHHH B 2 pa3a aMILUTUTYABI KOJI€OaHH BEKTOPOB HANPSKEHHOCTH AJIEKTPH-
YECKOI0 ¥ MarHUTHOT'O IOJIEH INIOTHOCTB IIOTOKA DHEPTHUH ...

BAPUAHTBI OTBETOB:

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

3AJAHUE Ne 19
Ecnu na nudpakiuoHHy0 peneTky najaaer 6emnblif CBeT, TO OyJeT HaOMI0AaThCA. . .

BAPUAHTBI OTBETOB:

1) B nenTpe Genast mosoca, a Mo 00e CTOPOHBI OT HEE PaCIONIOKATCS YepeayIolIrecs pa-

JTy’KHBIE TIOJIOCKH.
2) nonoxkeHrue uHTep(HepeHIIMOHHBIX MAaKCUMYMOB OYyJIeT CMEIAThCs

3) uepeoBaHUE CBETJIBIX U TEMHBIX I10JIOC

3AJJAHHUE Ne 20
3aBUCHMOCTB a0COJIFOTHOTO MTOKA3aTels PEIOMIICHUS BEIIECTBA OT YACTOTHI
n =f (v) Ha3pIBaeTcH ...

BAPUAHTBI OTBETOB:
1) nucnepcueit
2) noasipuzanuent
3) unrepdepenuuei
4) mudpaxiueit
3AJIAHHUE Ne 21

Bo ckonbko pa3 YBCIIMYIUTCA NJIMHA BOJIHBI, IIPUXOAAIIAACA HA MAKCUMYM CHCKTpaHLHOﬁ
IJIOTHOCTH U3JIYUATCIbHOCTH, €CIIU TCMIICPATYPY YMCHBIIUTL B 4 pasa:

BAPUAHTBI OTBETOB:
1) ymeHnbmuTcs B 8 pa3
2) yBenu4uTcs B 4 pasza
3) yBenuuutcs B 8 pas
4) ymenpluTcs B 4 paza
3AJIAHUE Ne 22

IIpu nepexonax 3JIEKTpPOHA B aTOME C OJHOIO YPOBHSI HA IPYroi 3aKOH COXPaHEHUs MO-
MEHTa MMITyJIbCa HaKJIaJbIBaCT OIpe/ieIeHHbIe OrpaHnueHus (mpaBmiio oToopa). B snepretuue-
CKOM CIEKTpe aToMa BOA0poAa (puc.) 3anpeujernHuvim ePEX0IOM SBISETCA. . .



BAPUAHTBI OTBETOB:

1) 2s-1s
2) 4f —3d
3) 3d-2p
4) 2p-1s

3AJAHHUE Ne 23

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

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

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

BAPUAHTBI OTBETOB:
2
&w+%rfﬁ'w:ﬂ
1)
2 2. 12
d é&r+2f;¢(E oy X Yo =0
2) A A 2
dly | 2m
+_Egr{;:ﬂ
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4) h 4wy

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

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



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

BAPUAHTBI OTBETOB:

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

Touka M OBHXKETCS 1O COUPAIU C MOCTOSIHHOM 0 BEJIMYMHE CKOPOCTHIO B HAIPABJIICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

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

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

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

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

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

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



BAPUAHTbBI OTBETOB:

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

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

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

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

3AJJAHME Ne 7.

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

macca. ..
BAPUAHTBI OTBETOB:
1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEeHseTCs
3AJTAHHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

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

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

3)



Zir

4) 2

3AJAHHUE Ne 10.

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

ncxoaur Ha oTaIrc

BAPUAHTBI OTBETOB:

v

3AJJAHUE Ne 11

SIBieHue TEIIONPOBOAHOCTH UMEET MECTO IIPU HATMUUU U3MEHEHUS ...
BAPUAHTBI OTBETOB:

1) temnepaTypbl

2) KOHIICHTPALIUH

3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a

4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

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

paaunyc C(l)equeCKOﬁ MMOBEPXHOCTHU, TO INOTOK BEKTOpPA HAMNPAKCHHOCTHU SJICKTPOCTATHYCCKOI'O

-

nonst £ yepes moBepXHOCTH cdEpHI. ..

TOYKE

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCMMOCTb MArHUTHOT'O ITOTOKA, IPOHU3BIBAIOIIETO HEKOTO-
pBIi 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJIC MHAYKIMKU B KOHTYpE MOJIOKUTEIbHA U 10 BEJINYUHE
MakcUMaJlbHa Ha UHTEPBAJIE ...
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BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 16
Pe3onaHc BO3HMKAeT Ipu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

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



CKJTapIBarOTCs JIBA TAPMOHUYCCKUX KOJICOAHHSI OJTHOTO HAITPABJICHHS C OJJAHAKOBBIMH ITC-
puoaamu. Pe3ynbrupytoriee koaebaHrue UMEeT MUHUMAIBHYIO aMIUTUTYY PH pa3HOCTH (a3, paB-
HOH ...

BAPUAHTBI OTBETOB:

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

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

BAPUAHTbBI OTBETOB:

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

3AJAHHUE Ne 19

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

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

Ilonmas nojrsipu3sanusa OTPaXCHHOT'O CBETA OT IHMOBCPXHOCTH AMIJIICKTPHUKA Ha6J'IIOI[a€TC$I
Ipu yriie MeKay MpeJIOMJIICHHBIM U OTPAKCHHBIM CBETOM PABHBIM. ..

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

WuTerpanbHas nydencinyckarenbHas ciocooHocTh AUT npu yBenndeHnu TemMnepaTypsl B
2 paza...

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

[Ipu mepexonax 3JIeKTpOHA B aTOME C OJHOTO YPOBHSI Ha IPYroi 3aKOH COXPAHEHUS MO-
MEHTa UMITYJIbCA HAKJIaJhIBACT OINpE/ICICHHbIE orpaHndcHHs (TipaBuiio otbopa). B snepreruue-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

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

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

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

CTaLII/IOHapHBIM YpaBHCHHUEM H_Ipez[HHrepa JJI1 4aCTUIlbl B OJHOMCPHOM AIIMHUKE C 0ecko-
HCYHO BBICOKMMHU CTCHKAMU ABJIACTCA YPaBHCHHC. ..

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,
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3) R
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Ay+ —(E+ wr=0
4) # 4wy

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

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



Bapuawnr - 3
3AJIAHHUE Ne 1.
KocBenHble n3MepeHust GU3NIECKUX BEITMYUH MOTyJaroTCs. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHHEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBEHHBIMU H3MEPEHUSMH (DU3UUECKUX BEITHMYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJIAHHUE Ne 2.
Touka M ABWXeTcs MO CHUpaid B HAIpaBlIEHUH, yKazaHHOM cTpesikoid. HopmanbHoe

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

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

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

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

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJJTAHHUE Ne 4,
Bropoii 3akon HeroToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:
CKOpPOCTb M3MEHEHUS UMITYJIbCA TEJIA PaBHA JICWCTBYIOIIEH HA HETO CUIIE

BO BCEX MHEPLHUAIBHBIX CUCTEMAX OTCUETA BCE MEXAHUUYECKUE SIBJICHUS MTPOTEKAOT OJNHA-

KOBO ITPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUAX

CWJIBI, C KOTOPBIMHU JEUCTBYIOT APYT Ha APyra B3aMMOJEHCTBYIOIINE TeJa, pPaBHBI 110 BEJIU-

YUHE U IIPOTUBOIIOJIOKHBI I10 HAIIPABJICHUIO

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

HUs, ITI0KA B3aUMOJCICTBUE C APYTUMHU TEJIAMU HE 3aCTaBUT €r0 U3MEHUTH 3TO COCTOSHUE
3AJAHHUE Ne S.

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

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

1)
2)

BAPUAHTBI OTBETOB:

yBEJIMUUTCS B 4 pa3a
HEC U3MCHACTCA



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

ap u nmonelil nunuHAp (TpyOKa), UMEIOIINE OJUHAKOBbIE MAaCChl U PANYChl, CKaThIBa-
10TCs1 6€3 MPOCKaIb3bIBAHMUS C TOPKH BBICOTOM h. Tora BepHbIM yTBEP>KACHUEM OTHOCUTEIBHO CKO-
POCTH T€Jl y OCHOBAHUS F'OPKH SBJISETCS CIEAYIOLIEE:

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

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

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

1) 3axon JlanpTOHA

2) 3akoH boiins - Mapuotra

3) 3axon [llapns

4) 3akon I'eit — JIroccaka

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

7) TepBOe HAYaI0 TEPMOJMHAMHUKH
8) BTOpOE HaYaIO TEPMOAUHAMHKH

3AJAHHUE Ne 9.

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

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

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 10.



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

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue nuddy3uu xapakTepusyeT mepeHoc. . .
BAPUAHTBI OTBETOB:

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

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

CTUTB U3 LCHTpPA C(I)epbl, OCTaBJIAA €0 BHYTPHU HEEC, TO IMOTOK BEKTOpPA HANPAKCHHOCTU JJICKTPO-
—

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

2) yBEIMUUTCS
3) yMeHBIIHUTCS

3AJJAHUE Ne 13



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

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

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

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

JTaMH.

[y S
[ S

T e e = =
(=)
-
(]

BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIENW CIIPABEJIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

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

3) MarnuTHOE 1oJie AeUCTBYET Ha TOKOSIIIIUIACS 3apsi.

3AJAHUE Ne 16
KonebaTenpHbli Mporiece XxapakTepusyeTcs ... YKa3aTh BCe MPAaBUWIbHBIC OTBETHI.

BAPUAHTBI OTBETOB:



1) ammuuTymoi
2) ¢asoii

3) yacroToi

4) BpemeHeM
5) KoopauHATON

3AJAHHUE Ne 17

CkiaipIBatoOTCsl 1Ba FapMOHMUYECKUX KOJIEOaHMs OJHOIO HAlpaBJIEHUS C OJMHAKOBBIMHU IEPHO-
namu. Pesynbrupytomiee koebanne UMeeT MaKCUMaIIbHYIO aMILTUTYAY [IPH Pa3HOCTH (a3, paBHOM

BAPUAHTBI OTBETOB:

10
2) n
3) 057
4) 0,257
3AJJAHHUE Ne 18
W3nydyeHne 37eKTpOMarHUTHBIX BOJH MTPOUCXOUT ...

BAPUAHTBI OTBETOB:

1) npu MoKoe ANIEKTPUUYECKUX 3apsi/IOB

2) Bcerna

3) npu YCKOPEHHOM JIBUKEHUHU 3JIEKTPUUYECKHX 3aps/I0B

4) npu NpsAMOJINHEHOM PaBHOMEPHOM JIBUKEHHUH 3aps10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanuie CBETOBBIMH BOJTHAMM MPEMSATCTBHIMA

2) OTpakeHHE U MPEJTOMIICHUE CBETOBBIX BOJIH

3) IpoCTpaHCTBEHHOE TEepepaclpe/IeiCeHne YHEPTHH CBETOBOTO M3IIYUEHUS MPU HAJIOXKE-
HUU JBYX CBETOBBIX BOJIH

3ATAHUE Ne 20

Jucnepcus, mpu KOTOPOM MOKa3aTelb MPEIOMIICHUS YMEHBIIAETCS ¢ YBETUYEHUEM JITTUHBI
BOJIHBI, HAa3bIBAETCA ...

BAPUAHTBI OTBETOB:

1) HopManbHOM AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit moKasartess MPeIoMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3 u3MEHUTCSI MHTErpaibHas TydeucnyckarenbHas cocoonocts AUT, eciu

TeMIepaTypy Teja yBeJIn4uTh B 2 paza’?

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

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

MEHTa MMITYJIbCa HAKJIAJbIBAET OIpECIICHHbIC OrpaHu4YeHus (IpaBuiio oToopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

r s p d f
3 s N
2 I
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJIAHUE Ne 23
DJNEeKTPOH W (-4acTHIA MMEIOT OJMHAKOBBIE CKOpPOCTH. J{imHa BoNHBI e Bpoiins smek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y)1eT
BAPUAHTBI OTBETOB:
1) Gonbire
2) MeHbIIe

3) OyayT UMeTh OJMHAKOBBIC 3HAUCHUS



3AJAHUE Ne 24

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

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

I'amma-u3inydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUYEHUSI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs

Bapuanr - 4



3ATAHHUE Ne 1.
Y cTaHOBHUTE COOTBETCTBHE MEX Yy (PU3NUECKHUMHU TIOHSITHEM U onpeseneHueM. [{ena neme-
HUSl U3MEPUTEIHLHOTO IPUOOpa ONpeaensercs . . .

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHIeNa U3MEPEHHUI K YHCITY ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE MEepEeMEIICHHs yKa3aTels Npuoopa K 3HAUCHHIO U3MEPSIeMOUN BEITMYUHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBeseHe Kodhpuimenta CThIOJICHTA HA YUCIIO JICTICHH MIKaJIbI IPHOopa
4) npou3BeICHUEM Mpe/ieNa H3MEPeHU I Ha YMCIIO ICJICHNH IKaIbl Nprudopa
3AJIAHHUE Ne 2.

Touka M aBMXKETCSA IO CIMpalM B HAIIpaBICHUH, YKAa3aHHOM cTpenkor. HopmanbHoe
YCKOpEHUE M0 BeIUUnHe He u3MeHsercs. [Ipu 3Tom BemynHa CKOpocTH ...

M

Ca BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He u3MeHsieTcst
3AJIAHME Xe 3.
3aBUCHMOCTb KOOPAMHATHI X Tela OT BpeMeHH uMeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINs CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUU?

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

3AJJAHME Ne 4.
Bec Ttena —oto cuna ...
BAPUAHTHI OTBETOB:

1) c koTopoii Teno IeiCTBYeT Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpO# B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

[Ipu pacuere MOMEHTOB UHEPIIMU TeJla OTHOCUTEIBHO OCEH, HE MPOXOIALINX Yepe3 HEHTP
Macc, UCcronb3yloT Teopemy llTeiinepa. Ecinu och BpalieHusi TOHKOCTEHHOM TPYOKH MEPEHECTH U3
IIEHTpa Macc Ha 00pa3yronryro (puc.), TO MOMEHT UHEPIIUHA OTHOCUTEIIBHO HOBOW OCH YBEITHYHUTCS
B...



BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4paza
4) 1,5 paza
3AJIAHHE N 6.

CroirHoi ¥ okl (TpyOKa) MUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MacChl U PaINyChI, CKa-
THIBAIOTCS 0€3 MPOCKAIB3bIBaHMS ¢ TOPKH BbICOTOW h. Torma BepHBIM yTBEpXkJICHHEM OTHOCH-
TEJLHO BPEMEHH CKAaThIBAHUS K OCHOBAHHIO TOPKU SIBJISIETCS CIIETYIOIICE:

BAPUAHTBI OTBETOB:
1) ObicTpee CKATUTCSI CIUTOLTHOM IIUITHH/ID
2) ObICTpee CKATUTCS MOJIBIN IIHITHH/IP
3) o0ba Tena CKaTATCS OJHOBPEMEHHO

3AJIAHUE Ne 7.

Kocmuueckuit Kopa6m> JICTUT CO CKOPOCTHIO, COHSMCpHMOfI CO CKOPOCTBIO CBCTA. Eciu
OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOTO, IOBOPAYMUBACT CTCPIKCHDb U3 BEPTUKAJIBHOTI'O ITOJIOKCHUA
B TOPU30OHTAJIBHOC, TO OTHOCUTCIIbHO BTOPOTO CTCPIKCHG ...

BAPUAHTBI OTBETOB:
1) craner kopoue
2) cTaHeT AJHMHHEe
3) mIMHA HE U3MEHUTCS
3AJAHME Ne 8.

Mogenp ueaabHOIo ra3a 3aKIl4aeTcs B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJICKYJI MaJIbl [0 CPABHEHUIO C MEKMOJICKYIIIPHBIM PACCTOSIHUEM
2) MeXIy MOJIEKYJIaMH YYUTBIBAIOTCS CHIIBI IPUTSDKEHHS M OTTAJIKABAHHS
3) sHepruei IBMKEHHS MOJIEKY] MOKHO IpeHeOpeyh
4) MOJEKyIIbI IPEICTABISIOTCS TBEPIBIMU

3AJAHUE Ne 9.



CpenHsisi KHHETUYECKasi SHEPTUs MOJIEKYJIbl HeallbHOTO ra3a Inpu Temmneparype | paBHa

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

IIaTEJIBHOTO U KOJIE0ATeNbHOIO JABMKEHUH MOJEKyibl. [Ipu ycioBum, 4TO UMEIOT MECTO TOJIBKO
IIOCTyIaTeIbHOE U BpallaTeIbHOE IBIKeHNUE, I Bogopoaa (Hz) uucio i pasHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue qudy3uu UMeeT MECTO TP HAJTMYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCcKOHEYHO PaBHOMCPHO 33p5[)KCHHOI>i IIJIIOCKOCTBIO C HOBerHOCTHOﬁ

IUIOTHOCTBIO 3apsiaa —O. Ykaxure HaIpaBJICHHUEC BCKTOPA HAIIPAKCHHOCTH SJICKTPUUCCKOI'O IOJIA B
TOuKke A B HaITpaBJICHUEC YBCIUWYCHUA IIOTCHIIMAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, IPOHU3BIBAIOILEr0 HEKOTOPBIN 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKINU B KOHTYpPE MOJIOKUTEIbHA U 110 BEIMUYNHE MUHU-
MajbHa Ha UHTEpBAJE. ..

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX MOJIEW CITPABEUIMBBI YTBEPKIACHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJie SIBIIETCS JEHCTBYET TOJBKO Ha MOKOSIIUECS 3apsJibl.
3) IloToK BeKTOpa MarHUTHOM MHIYKIIUU CKBO3b IIPOM3BOJIBHYIO 3aMKHYTYIO IIOBEPXHOCTh
OTJIMYEH OT HYJIA.
3AJAHUE Ne 16



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

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKITapIBarOTCS JIBa TAPMOHUYECKHUX KOJICOAHHS OJHOTO HAMIPABIICHHUS C OJJUHAKOBBIMU YaCTOTAMH
U paBHBIMU aMIuUTyAaMu Ao. [Ipu pasnoctu ¢a3z Ag = ammiuTyaa pe3yabTUpyIoUiero koueba-
HUS 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 BO3/IyXe
3) yNIbTpa3BYKOBBIE BOJIHBI B JKUIKOCTH

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

1) onHO# ompeieIeHHON U CTPOTO MOCTOSIHHOM YaCTOTHI
2) mo00M 4acTOThI

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 21



JUIrHa BOJIHBI, MPUXOIALIASICS HA MAKCUMYM CIEKTPAIbHOM INIOTHOCTU U3J1y4aTelIbHOCTH
(T'\), ymenpmmnace B 2 pasa. [Ipu aTom Temnepatypa tena ...

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

IIpu nepexomax 3J1€KTpoHA B aTOME C OJHOIO YPOBHS Ha IPYroi 3aKOH COXPAaHEHMs MO-
MEHTa UMITYJIbCA HAKJIAJBIBACT OINpE/ACICHHbIC orpaHndeHus (TpaBuiio orbopa). B sHeprernye-

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

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

DJNEeKTPOH U HEUTPOH JBMXKYTCS C OAMHAKOBOW CKOpOCThio. Ilpu 3TOM [yiMHa BOJHBI 1€
bpoiins 6ombie ...

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

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ.\lf + U (x, y,z,0)¥ = I'Haai

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

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



