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Hepeuenv komnemenyuii u UHOUKAMOPOE OOCIMUICEHUS KOMREMEHU UL C YKAZAHUEM IMAN0E POPMUPOBAHUA 8 NPOUECCe OCEOCHUSA OUCUUNTUHDL

Komnerenus:

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

YK-1.1. 3naer MeToIMKH TIOUCKa, cOopa U 00paboTKK MH(MOPMAIINH;, aKTyaTbHbIE POCCUNCKHE U 3apyOeKHbIC HCTOYHUKH UHPOpMAIUH B che-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

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

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

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

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

YK-1.2 Tema 1, He npedycmompenwvt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mponvhas paboma, pac-
Tema 3, Tema s, Tema 2, yemnasa padoma, nado-
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, pamopnasn paboma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KON10K8UYM, IK3AMEN
Tema 8,
Tema 9




VK-1.3

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

Tema 4,
Tema 5,
Tema 7

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

He npeoycmompenut

Tecmuposanue, KOH-
mponvhasa paboma, pac-
yemnaa paooma, 1a00-
pamopHasn paodoma,
koncnekm no CPC,
KOJI10K6UYM, IK3AMEH




Ilepeuens ouenounvix cpeocme no oucuyunaune Quzuxa

1 cemecTp (04HO-3204Has1 hopma)

Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 4 18 30
Pacuemmnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTtp (3a04uHas ¢popma)
Ouyenounwvle cpeocmea Kon-éo | Min, éannos Max, oannoe
Jlabopamopnasa paboma 2 18 30
Konmponvnas paboma 1 9 15
Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTtp (0o4HO-3204Has opma)
Ouyenounvle cpeocmea Kon-éo0 | Min, éannos Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemnas paboma 2 4 8
Konumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmozosoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmoczo: 60 100
2 cemecTp (3a0uHasi popma)
Ouenounwvile cpeocmea Kon-¢o | Min, oannoe Max, oarn1o06
Jlabopamopnasa paboma 1 8 12
Koumponvnas paboma 1 8 16
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3ad0anus 3 9 15
Hmozoe0e mecmuposanue 1 6 9
IK3amen 1 24 40
Hmoczo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO H3jaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJB3YET B OTBETE JOTOJHUTENIBHBIA MaTepUall BCE MPENYCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMAaJbHOMY; aHAIIM3UPYET MOTydeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIC MPOTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

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

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

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

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

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




KpaTkasi XxapakTepucTHKA OLIEHOYHBIX CPeJACTBA

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

rpaduyeckas pado-
Ta

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

HUU JUIA BBIIIOJI-
HEHUSI PacyETHO—
rpaduueckoii pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TEeMBbl, pa3je-
Ja WU Pa3iesioB TUCIUIUIMHEI, Op-
raHU30BaHHOE KakK y4yeOHOoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaronUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ora

pa-

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

Komruiekt  koH-
TPOJBHBIX  3aj]a-
HUM 110 BapuaH-
Tam

3amura  mabopa-
TOPHOM pabOTHI

CpencTBo, TMO3BOJISIONICE OIEHUTH
yMEHUE U BJIaJIeHNE 00y4aromerocs
u3JlaraTh CyTh TTOCTABJICHHOW 3aja-
9H, CaMOCTOSITCIIBHO TIPUMCHSTH
CTaHAAPTHBIE METOIbI TOCTABJICH-
HOM 3aJayd C MCIIOJIL30BAaHUEM
uMerolercs J1abopaTopHOM 0as3bl,
IIPOBOJUTL aHAJM3 TIOJYYCHHOTO
pe3yiabTrara paboThl. MOXET BHI-
MOJTHATHCS B WHJIMBHUIYAIIBHOM I10-
PSZIKE WU TPYNION 00yUarOIuXCsl.

Temsr  nabGopa-
TOPHBIX padoT.

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

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

Tembl C000-

11(S305051




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1ay4)

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

Komrmuiext 3amau
IS MpaKTUye-
CKUX 3aHIATUU

Tect

Cucrema  CTaHIApPTU3UPOBAHHBIX
3aJJaHUi, MO3BOJISAIONIAs aBTOMATHU-
3UpPOBaTh MPOLENYPY H3MEPEHHUS
YPOBHS 3HAaHUW W yMeHUH oOyda-
IOLIET0CH.

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




MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Y4eOHbIM IIJIaHOM IO HampaBiieHuto moaAroToBku 15.03.04 ABToMaTH3aius TEXHO-
JOTMYECKUX MPOLIECCOB U MMPOU3BOJICTB /I 00YUAIOIIMXCS MPETYyCMOTPEHO MPOBE-
JIGHHUE JTA0OPATOPHBIX 3aHATHH 10 AUCHUIInHEe DU3UKa.

JlaGopatopHble 3aHATHS 110 JAUCIUILIMHE MPOBOJATCS B CICIUAIBLHO 000pY-
JIOBAHHBIX JIA0OPATOPHUAX C MIPUMEHEHUEM HEOOXOIUMBIX CPEeACTB 0OydeHUs: 1a00-
paTopHOro 000pyAOBaHUs, 00PA3LOB JI UCCIECIOBAHUN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTUPOBAHUSI.

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTndeckre BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOIi padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTcs KOCBEHHBIC U3MEPEHHUS OT MPSIMBIX?

3. Kakue ObIBaIOT MOTPENTHOCTH U3MEPEHUIT?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHuTe anropuTMbl OMPEACIICHUS JOBEPUTEIBLHOTO MHTEpPBAJIA MPU MPsi-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnas padora Ne2. P.111.0Onpenenenrne yCKOPEHUsI CUIIbL TSHKECTH MPH
CBOOOJTHOM MaJICHUH TEJI.
TeopeTrueckre BOMPOCHI I MTOATOTOBKH K TAOOpaTOpHOU padoTe:
1. Yto Ha3bIBaeTCAd YCKOPEHUEM M YCKOPEHHUEM CBOOOTHOTO MaJACHUS?
2. OT 4ero 3aBUCUT YCKOpPEHHE CBOOOIHOTO MaJeHUs?
3. Chopmynupyiite 3aKk0oH BceMUpHOTO TATOTEHUS.
4. Y10 Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJIS?

JlaGopaTopnasi padora Ne3. P.113. OmnpeneneHue CKOPOCTH MYJW MPU TMOMOIIU
OQJIITMCTUYECKOTO MasiTHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopmynupyiTe U 3alMUIINTE 3aKOHBI COXPAHEHUS MMIYJIbCa U MEXaHH4e-
CKOU DHEPIUHU.
3. Kakwue cructembl Ha3pIBalOTCS KOHCEPBATUBHBIMU?
4. 1Tpu KakuX B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEeKOMEHIYETCs CTPENATH TOJHKO MO HEMOABIKHOMY IIH-
JTUHJPY?

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

2. CodopmynupyiiTe OCHOBHOM 3aKOH JHHAMUKU BPALIATEIbHOTO IBUYKCHHUS.

3. Hanmmmure 3aK0H COXpaHEHUS! SHEPTUU MPUMEHUTEIHHO K JaHHOW Jabopa-
TOpHOM paboTe.

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

JIPUYECKUE TPY3bl HA KPECTOBMHAX MAaXOBOTO KoJieca MOABUHYTH K OCH Bpa-
nieHusa? OTBeT 000CHYMTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOM MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl U€aIbHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJHUM MojieM BemecTBa? 5. Kakue (QakTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopnasi padora Ne6. P.132. OnpesneneHre OTHOIICHUS TEINIOEMKOCTEH Ta-
3a Cp/Cly.
TeopeTtuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpPaTOPHOM paboTe:

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

CBSI3aHBbI?

2. Tlouemy Cp 60mbiie Cy ? Jlokazath ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie Mpouecchl COBEPIIAOTCS BO BPEMSI BBIMOJHEHUS PA3JIMYHbBIX
ATANoB TaHHOW PabOThI?

>

JlaGopaTopuasi padora Ne/. P.134. Onpenenenue kodpduninenta 1TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeToaoM CTokca.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JJa0OpaTOpHO paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy NBMKEHUE IIApUKAa B JKUJIKOCTH C TEUCHHE BPEMEHH CTAHOBUTCS
PaBHOMEPHbBIM?

JlaGopaTopHasi padora Ne8. P.200. 3HaKOMCTBO C JICKTPOU3MEPUTEIbHBIMH ITPH-
Ooopamu.




Teopernyeckue BONPOCHI 1 MOJArOTOBKH K J1a00paTOPHOM padboTe:

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

2. Kak momoOpaTh BepXHUH Tpenen Auana3oHa W3MEpEeHUil AJis MoyydeHus 0o-
Jie€ TOYHBIX PE3YJIbTATOBR?

3. Kakum nomkeH ObITh JIyd 3p€HUsI OTHOCUTENBHO MIKAJIBI P OTCUETE Pe3yJib-
TaTOB?

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MNpeAebHas a0COIIOTHAS NOTPEIIHOCTh, BEIUUCICHHAS 110
KJIACCy TOYHOCTH, AEUCTBUTEIBHON MOTPEIHOCTH ITprbOopa’?

JlaGopaTopHasi padora Ne9. P.212.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3HaY€HHE U YCTPONCTBO KOHIEHCATOPOB?
2. UTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIApaAJUIEIBHOM M IOCIJIEI0OBATEIBHOM COCIMHEHUN KOHEHCATOPOB?
5. Kakue ausneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOpaX, U Kakue ObIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Uto Ha3bIBAaeTCs 3JEKTPUUECKUM TOKOM, CHIJIOW TOKA M IJIOTHOCTBHIO TOKa. B
KaKHUX €UHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JJIMTEIBHO MOJICPKUBATH JIEKTPUUECKUMN TOK?
3.ChopmynupoBath 3akoH OMa B HUHTErpajibHOM (dopme M MOJHOW Ienu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KaknX eIMHUIIAX OHO U3MEPSIETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. OOBSICHUTD MIPUHITUI ICUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

JlabopaTropnasi padora Nell. P.231. OnpeneneHue roOpu30HTAIBHONW COCTaBIISIO-
e HANPSHKEHHOCTU MAarHUTHOTO TMOJIsl 3eMIIn
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. BenrnunHa u HanpaBlieHHE CHIIbI AMIIEpA.
2. IloBenenne paMKu ¢ TOKOM B MarHUTHOM mosie. UHIyKIusg 1 HanpsHKeHHOCTh
MarHUTHOTO TIOJIS, UX SIUHUIII H3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. Meroauka NU3MEPEeHHS HAMPSHKCHHOCTH MarHUTHOTO IO 3€MJTH C TIOMOIIBIO
TaHT€HC—TallbBAaHOMETPA.

JlaGopaTopnasi padora Nel?, P.311. OmnpeneneHre mokaszaTess MPeaoMIICHUs
CTEKJIa C TIOMOIIbI0 MUKPOCKOTIA.




TeopeTnueckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOii padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTUKH.
2. Kak cBsi3aHbl IOKa3aTellb MPEIOMIIEHUS CPEABI U CKOPOCTh PacIpOCTPAaHEHUS
CBETa B HEU?
3. [louemy npu pacCMOTPEHHUM MPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO IIACTHUH-
Ky OH Ka)KeTCs pacIoI0KeHHBIM OJIFKeE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JIIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE ¥ MHAYLIHMPOBAHHOE M3JIyYeHHE. Y CTPOMCTBO U MPUHIUI PAOOTHI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeToBOM BOJIHBI HA AUGPAKIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas xapTuHa HaOJIIOJAeTCs Ha SKpaHe NpPH OCBEUICHUH IU(PaKIIMOHHON
pELIeTKH MyYKoM Oenoro ceera?

Marepuanbl J1a00paTopHbIX padOT MPUBEAECHBI B METOJAUYECKUX YKa3aHUSX,
pa3pabOTaHHBIX MPENOAABATEISIMU LUKIA GPU3UKO-MATEMATUUECKUX TUCLIHIUINH:

HanMeHOBaHHE METOM.yKa3aHUs U aBTOPBI

Koma—Bo 3k3.

1.06mas ¢u3nka: pyKoBOACTBO MO JaOOpaTOPHOMY MPAKTHKY-
My [DaekTpoHHbBIH pecypc] : yueOHoe nocodue / [lox pen. U.b.
Kpeinenkoro, b.A. Ctpyxosa. - M.: UTHOPA-M, 2012. — 596 c.
— Pexum nocryna:
http://znanium.com/bookread2.php?book=345060#,
mo.- ObC «Znanium» ['pud

o mapo-

OBC «Znanium»
http://znanium.com/bookread
2.php?book=345060#
Hoctym ¢ mo0o0il TOYKH MH-

TEPHET TIOCNIE pPErucTpaluu
IP—ampeca HXTU

2. Badwun, /[I.b. ®usuka. Y.1.Kunemaruka. /lunamuka. Tepmo-
TUHAMUKA. DJIEKTPOCTATUKA. DIIEKTpOANHAMUKA: yueb. mocobue
/1.6.Badpur;KI'TY .-2-e  uzn.,mon.-Kazamp:M3n-80 MO u H
PT,2010.-316 c. Tpup MO

100 »k3. B OMOII.0TI.

3. Badwun, /I.b. ®usuka. Y.2: yue6.nocodue / J|.b.Badum;
KI'TY.-2-¢ wusn.,mon.-Kazaue: Msn-so MO u H PT; KI'TY,
2011.-460 c. I'pudp MO

100 5k3. B OHOJI.OTL.

4. Buxrarupos, B.B. ®wuzuka. JlabopaTOpHBI NPaKTHKYM.
Yacte 1. Mexanuka u MonekyisipHas ¢usuka / B.B. bukraru-
pos, E.B. SxosneBa. — Cankr—IlerepOypr: CBoe U3IaTeIbCTBO,
2020. - 106 c.

40 3K3.:
1 3x3 — OuOI.0TI.
39 sk3. Ha Kadenpe

5. DneKTpu4ecTBO U MarHeTusM : npaktukyM / E. B. SIkonesa,
A. M. A6nynmun, T. T'. MakyceBa; Munoopuayku Poccun, Ka-
3aH. Hall. ucciel. TexHol. yH-T. — Kaszanp : M3n-so KHUTY,

2022. - 82 c.

http://ft.kstu.ru/ft/Yakovleva-
Elektrichestvo _i_magneyizm
Pr.pdf
ONeKTpOHHAas
YHUI] KHUTY
Hoctyn c IP-agpecos KHU-
TV

onbmoreka
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Kaxnass MHCTPYKIUSI COAEPKHUT KpaTKUE TEOPETUYECKHE CBEEHHs, OTHOCSH-
mMecss K JaHHOM paboTe, mepedeHb HEOOXOAUMOTO O0OpyIOBaHUS, MOPSAOK BbI-
MOJIHEHUS padOThI, KOHTPOJIbHBIE BOMPOCHI.

Kpurtepun onenku j1adboparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu moaroroBke k naboparopHoi padbore no auciuiuinie «duszuka» B 1 ce-
MECTpE CTYACHT JI0JKEH BBITIOJIHUTD CIIEAYIOIINE BUABI paboT:

1 cemecTp (04HO-3204Has1, 3204Has1 popma)

MunumajbHbii | MakCHMAJIbHBIN
Bunwbl pador
0aJLI 0aJ

CamocrosiTenbHas TpopadOTKa TeopeTude- 3 5
CKOT0 MaTepHasa K JJabopaTopHoi padote
O3HaKOMJICHHE C YCTaHOBKOM, mpuOOpOM,
METOJIUKOM BBITIONHEHHS Ta00paTOpHOI pa- 3 6
00THI
BrimomHeHne He00X0IMMOT0 SKCIIEPUMEHTA 3 6
OOpaboTka pe3ynbTaToOB UCCIIE0BaHUS, I10- 3 6
CTpoeHue rpadukoB
AHanu3 pe3yJabTaToB HCCIEIOBAHUS U BbI- 3 5
BOJI 110 paboTe

HUTOTIO: 18 30

Takum oOpaszoM, Kaxjas jgabopaTopHasi padoTa OLIEHUBAETCS MUHUMYM B 18
6anoB, makcumyM B 30 GammoB. [locre BbITTONIHEHUSI BCEX pabOT PaCCUUTHIBACTCS
UTOTOBBII OaJlT 10 JAHHOMY OLICHOYHOMY CPEJICTBY, KaK cpenHee apudmerrnieckoe
0 BCEM JIabOPaTOpPHBIM paboTam.

Kpurepuu onenku 1a60paTtopHbIX padoT no pusuke BO 2 cemecTpe
[Tpu moaroroBke k y1aboparopHoii padote mo aucuumuinae «dusuka» Bo 2 ce-

MCCTPC CTYACHT AOJIZKCH BBIIIOJHUTH CICAYIOIIHNC BUABI pa60T:

2 cemecTp (04HO-3204HAas, 3a04HasA popma)

MunuMaabHbIlii | MakcUMAJBHBIN
Buabi pador

0aJuI 0aJ
CamocrosiTenbHas NpopaboTKa TeopeTude- 15 9
CKOro MaTepualia K 1abopaTopHoil pabote ’
O3HaKOMJICHHE C YCTaHOBKOM, mpuOOpoM,
METOJMKON BBITIOJIHEHUS J1a00OpaTOPHOI pa- 1,3 2

0OTBI

BrimonHeHne HEOOXOAMMOTO SKCTIEPUMEHTA 1,3 2




O6paboTka pe3yabTaTOB MCCIIECI0BAHUS, 110~ 13 2
cTpoeHue rpauKoB ’

AHanu3 pe3yJbTaToOB MCCIICIOBAHUS U BBI- 13 9
BOJ 110 paboTe ’

UTOI'O: 8 12

Taxkum oOpa3om, Kaxmas jgabopaTopHas paboTa OIEHHWBAECTCI MUHUMYM B 8§
6aoB, makcumMyM B 12 GamtoB. [locne BBITOTHEHHUS BCeX PabOT PacCUUTHIBACTCS
UTOTOBBIN OalT MO TaHHOMY OILIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmernyeckoe
0 BCEM JIaDOPaTOPHBIM padboTam.



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

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroku: 15.03.04 ABromaTu3aius TEXHOJIOTHYECKUX TPOIIECCOB
U IIPOU3BOJCTB

(k00 u HaumeHnogawnue)
HpO(bPIJIB/HpOI'paMMa: ABTOMaTI/ISaHI/IH TECXHOJIOTHYCCKHUX ITPOLECCCOB M IIPOU3-
BOJICTB (I10 OTPACIISIM)

VY4eOHbIM MJIaHOM 0 HarpapieHuio noArotoBku 15.03.04 ABromaTuzaius
TEXHOJIOTHYECKHUX MPOIIECCOB U MPOM3BOACTB JJIsi O0YYAIOUIUXCSA MPEIyCMOTPEHO
POBEJCHNEC MPAKTHYECKHUX 3aHATHI 1o aucuuruimae @U3nKa Bo 2 ceMecTpe.
OOy4JaromuMes TpenIaraloTcs pasHOYPOBHEBBIE 3a/layll U 3aJaHusl PEKOHCTPYK-
TUBHOTO ypPOBHS, TIO3BOJISAIONINE OICHUBATh M JUATHOCTHPOBATh YMEHHUS CUHTE3H-
poBaTh, AHAIM3UPOBATH, 0000IIATh (PAKTUYECKHI M TEOPETHUECKHI MaTepual C
dbopMynmupoBaHHEM  KOHKPETHBIX  BBIBOJIOB,  yCTAHOBJICHHEM  MPUYUHHO-
CJIEZICTBEHHBIX CBSA3EH.

3aganmue 1

1. JIBa 0qMHAKOBBIX 3apsSKEHHBIX IIAPUKAa MACCOM m = 5 T, MOJIBEIICHHBIX B
OJIHOM TOUYKE Ha HUTSX JUIMHBI 1= 12 ¢cM , pa3onuIkCh Tak, 4YTO YroJl MEXIy HUTIMHU
ctain paBeH 0=600 . Onpenenurte 3apsija MAPUKOB.

2. JIBa anementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coenune-
Hbl OJIHOUMEHHBIMU TOM0caMu. CONMPOTUBJIEHUE COEIUHUTEIBHBIX MPOBOJOB T =
0,2 Om. OnpenenuTts CUILy TOKA B IIEIH.

3. DIIEKTPOKUIISTWIBHUK CO COUpalIbio conpoTuBieHneM R= 160 Om nome-
CTWJIM B COCYJ, coepxaniuii Bogy oobemom V= 0,5 1 mipu temmneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Yepe3 Bpemst t = 20 MUH crivpalb
BBIKTIOUMIIM. Kakoe kosimdecTBO Boibl BeikUMeno, eciu KITJI cnupanu n= 80%.

3amanue 2

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

2. ITy4ok 3J€KTPOHOB BJIETA€T B MPOCTPAHCTBO, TJ€ BO30OYKIEHBI OJHOPOI-
HOE 3JIEKTPUUYECKOE ToJjie HanpsbkeHHOCThIo E = 1,5kB/M u nepnenaukynspHoe emy
MarauTHoe mnoJjie ¢ uHaykiuen B= 1,5MT. CKopoCTh 3JEKTPOHOB MOCTOSIHHA H
HampaBJi€HA NEPICHAUKYISIPHO BekTopaM E u B. HaliTu CkOpOCTh ABUKEHUS DIICK-



TpoHOB. Kak OyayT ABUraThCsl 3JEKTPOHBI, €CJIN BBIKJIIOUUTD JIEKTPUUECKOE TOJIE?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?

3aganue 3

1. Ha mudpaknuonnywo pemerky aauHor 1 = 1,5 , comgepxkameit N = 300
HITPUXOB, MAJA€T HOPMAIBHO MOHOXPOMATHYECKUN CBET C JIJIMHOM BOJIHBI A =
550aMm. Onpenenuts: 1) 4ucI0 MaKCUMYMOB, HAOIIOaeMbIX B CHEKTpe IUppakiiu-
OHHOM pelIeTKH; 2) yroj, COOTBETCTBYIOIIHNMA MOCIEIHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKYCHBIM paccrosiuueM f = 25cm mpoenupyer
M300paKEeHUE TpeIMeTa Ha dKpaH, OTCTOSIIEM OT JIMH3BI Ha paccTossHUM L = Swm.
OkpaH npuaBuHyiau K jauH3e Ha AL = 18cm. Ha ckosibkO cieayer mepeMecTHUTh
IpEeIMET, YTOOBI OTSITH MOTYYHTh PE3KOe N300pakeHune mpeamera?

3. M3 cMOTpoBOro OKOIIKa Me4Yd H3Iydaercs MoTok sHeprun e =
4 Jx/MuH. Onpenenuts Temneparypy T Ieun, eciy IIomais oKomka S = 8cm? |

OcranbHble BapHaHTHI 33JlaHUI TPUBEIACHBI B METOJMUYECKUX YKAa3aHUAX, Pa3-
paboranHbIX Ha kadenpe Puszuka:

1. bukrarupoB B.B., fAkosnesa E.B. 3aganus no ¢usuke 1 caMoCTOSATEIBLHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. buxrtarupoB B.B., fkosneBa E.B. 3aganus no ¢pusuke ajis caMOCTOSTEILHON pa-
0otbl ctynentoB. Yacts 2./ Hiwknexkamck: HXTU (punman) ®I'bOY BIIO «KHU-
TVY», 92 c.

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

(acmo 1) (acmo 2) (acmo 3)
1 12 49 64 9 40 7 47 75
2 11 50 73 10 65 19 36 61
3 18 60 67 22 70 14 46 65
4 10 39 74 20 36 21 40 73
5 19 51 65 16 46 9 42 77
6 2 38 75 5 41 26 33 64
7 24 59 73 25 66 4 52 71
8 7 57 70 27 38 11 44 72
9 23 33 66 4 50 18 51 63
10 1 48 65 18 44 12 39 69
11 17 40 71 14 61 3 56 79
12 16 52 69 3 31 27 48 67
13 29 46 72 30 62 15 55 74
14 3 42 68 24 47 8 31 70
15 26 41 67 2 56 17 57 62
16 32 47 75 28 33 2 50 81
17 13 34 70 11 51 25 37 76
18 28 56 64 21 42 16 54 68
19 25 45 66 1 55 22 34 78
20 4 53 74 26 32 10 49 80
21 30 35 71 17 45 20 45 66
22 20 55 69 12 35 1 41 67
23 14 43 72 23 67 28 53 80
24 27 54 68 6 39 13 32 74




25 5 36 73 19 34 5 43 79
26 21 44 67 15 68 23 38 69
27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To ouHO-3204HON hopMe 0OYUCHHS 3a PEIICHUE KaXI0rO CTYICHT MOXKET I10-
JTy49uTh 0T 3 10 6 GayoB. IIpakTryueckoe 3aHATHE IO OYHO-3209HON Popme 00yHe-
HUS OIICHUBACTCSI MUHUMYM B 3 - 4 Gajuta (eciu He CIpaBWIICS C 3aJlaHueM 0e3 1mo-
MOIIIM TPEToAaBaTens), MaKCUMyM B 5 - 6 0amioB (eciu CHpaBUIICS C 3aJlaHUEM
CaMOCTOSITEILHO).

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

WTOroBelii peUTHHT MO NPAKTUYECKUM 3aHSATHSAM IPOCTABISIETCS KaK CpeaHee
apu(MeTnyecKoe MoIy4eHHbIX 0aJIJIOB 3a pelieHne 3 UHAUBUYaIbHbIX 3aJaHUM.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(benepanbHOro TOCYyJapCTBEHHOTO OIOIXKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpasnenune noaroroku: 15.03.04 ABromaTu3aiiysi TEXHOJOTHYECKHUX TPOIIECCOB
1 IIPOU3BOJICTB

(k00 u Haumenogawnue)
HpO(l)HHB/HpOFpaMMa: ABTOMaTI/I?)a]_II/IH TCXHOJIOTMYCCKHUX ITPOLHECCCOB M IIPOU3-
BOJICTB (I10 OTPACIISIM)

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

Pasznea 7. ['eomeTpuueckas M BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1.0O0BEKTUB COCTOUT M3 JIBYX JHMH3: coOuparomed ¢ (POKyCHBIM
pacctostuueM F = 15 cm u paccenBaronieil ¢ (okycHbIM paccTossHueM F =- 15 cm.
JIun3el pacnonoxeHsl Ha pacctostaun 10 cMm apyr ot apyra. OnpenenuTts mooxe-
HUE TJIaBHBIX (POKYCOB OOBEKTHUBA.

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOMNApalIEIbHBIMU
IUTACTUHKAMM, Ha KOTOPbIE HOPMAJILHO MaJJa€T MOHOXPOMATUYECKUN CBET C JUIMHOM
BOJTHBI A= 500 HM. OnpeaenuTh yroy o MEX1y MJIACTUHKAMHU, €CJIM IIIMPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPAXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIE CIIEKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJIH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOXKHO JIU ¢ IIOMOIIBIO AUPPAKIMOHHON
penieTkd HaOJII0NaTh pPa3[AeibHO OTH JIMHWHM B CIIEKTPE IEPBOrO IMOPSIKA IPH
HaOJTIOIEHUH CIIEKTPa HEMOCPEACTBEHHO TJIa30M 4epe3 PEIIETKY, €CIH peIleTKa

umeet 200 mrpuxoB Ha 1 Mm? Pa3pemiaronryro ciocoOHOCTb riia3a MIPUMHUTE PaBHOM
2.

Bapuanr 2, 12, 22

3aoanue 1.B 11apoBOM aKkBapuyMe HaXOJUTCS MaJieHbKas pblOka. Bo ckoJib-
KO pa3 YBEJIMYEHHON BUAMT 3Ty PBIOKY HAOIIOAATeNh, €CIU PbIOKAa HAaXOAUTCA y
JaNbHEeW CTEHKHM akBapuyMa M HaOJIofeHHe BeaeTcsd no auameTpy mapa? CTeHKH
aKBapuyMa CUMTATh TOHKUMH, [TOKa3aTesb MPeIOMIICHUS BOJbI paBeH N.



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

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

Bapwuant 3, 13, 23

3aoanue 1.Jyd Genoro cBera najgaeT Ha OOKOBYIO I'paHb MPU3MBI MO]] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu nmpenoMiIeHus] CTeKIa
IPU3MBI JUIsl KPACHBIX U (DUOJIETOBBIX JIy4e€ll COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yron Mexay KpalHUMU JIydaMU CHEKTPa MPHU BBIXOJAE U3 MPHU3-
MBbI?

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

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHUI CBET MAaJAa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX IMOJISIPU3aTOPOB, MEXAY KOTOPBIMH HaXOIMUTCS KBapleBas ILIa-
CTUHKA, BBIPE3aHHAsl MEPIECHIUKYISPHO K ONTHYECKOW ocu. HaliTh MUHMMaJIbHYIO
TOJILIMHY IJIACTUHKH, P KOTOPOM 3Ta cuctema Oyzaer npomnyckars 7 = 0,30 cBeTo-
BOT'O MOTOKA, €CJIU MOCTOSIHHASL BpallleH!st KBapua o = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue [.C nomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHHEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300pakKeHHS MpeaMeTa, HaXOAIIerocs Ha
pacctostHuM L ot 3xpana. Haiinure oTHOIIEHHE pa3MepoB N300paKEHUH.

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

3aoanue 3. Mexay TOYEUHBIM MCTOYHUKOM CBETa M 3KPAHOM IMOMECTHUIIH
nuadparMy C y3KUM OTBEPCTHEM, Paauyc KOTOPOTO I'MOXKHO MEHSTh. PaccrosiHus
oT nuadparMbl 10 KCTOYHHUKA U SKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JIUTH JJTMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B IEHTpPEe AUGPaKIIUOH-
HOUM KapTUHBI Ha dKpaHe HaOmomaeTcs npu = 1,00 M U creayromui MakCUMyM
npu =1,29 m.

Bapmanr 5, 15, 25

3aoanue 1. Jlyu cBera mamaet moj yriom 30° Ha mIoCKomapayieIbHYIO
CTEKJISIHHYIO TIJIACTUHKY M BBIXOJIUT M3 HEE MapajijiebHO NMEePBOHAYATIBLHOMY JIYUy.
[Tokasarens mpemomiienus crekna 1,5. KakoBa Tommunaa d MaacTHMHKH, €CIM pac-
CTOSTHUE MEXK]y JIydyaMH paBHO 1,94 cm?



3aoanue 2. Bo CKOJBKO pa3 YBEIUYUTCS PACCTOSIHUE MEXKITY COCEAHUMU UH-
TepPEepEeHIIMOHHBIMH TOJI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciu 3ejeHbli CBETO-
GusTp (A = 5-10° cM) 3ameHuTs KpacHeM (A = 6,5-10° cm).

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

Bapmanr 6, 16, 26

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

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

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

Bapwmanr 7, 17, 27

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

3adanue 2.0npenenute pacCTOSHUE MEXKIY KOT€pEHTHBIMU UCTOUHUKAMU B
onbiTe FOHra, eciu Ha sKkpaHe Ha npotTskeHuH 10,8 MM JeXUT mecTh uHTEpdhepeH-
IIMOHHBIX MoJIoCc. PaccTosiHMe OT MCTOYHUKOB 10 9KpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomaTtuyeckoro cera 600 HM.

3aoanue 3. Tloa kakuM yrioMm JOJDKEH MajaTh My4YOK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTh BOJIBI, YTOOBI TIPU OTPAKEHUU OT JIHA CTEKISTHHOTO cocyna (Ns = 1,5),
HAIOJHEHHOTO BOJIOM, CBET ObLI MOJIHOCTHIO MOJISIPU30BAH?

Bapmanr 8, 18, 28

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

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

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



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

Bapuant 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUIEHKA, MOKa3aTelb MPEJOMIICHHS KOTOpol Ny = 1,2 («IpOCBETISAIOMIAD)
rieHka). [Ipu kakoil HauMeHBIeH TOJITMHE YTOW TIJIEHKH MPOU30MIeT MaKCUMaJlb-
HOe ocJablieHne OTPa)KEHHOTO CBETa B CPEAHEH YacTh BUJIMMOTO CrieKTpa’?

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

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

Bapuanr 10, 20, 30

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

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

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

Kpurepuu oueHkn KOHTPOIbHOMI padoThl Ne 1 mo ¢pusuke

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

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

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

st Toro 4ToOBI KOHTpOJIbHAsE paboTa cuuTaiach CAAHHOW, HEO0OXOIUMO
Hanucath ee Ha 2,0 6amoB u Bbiie. [Ipu NOBTOPHOM MEpENHUCHIBAHUM KOHTPOIb-
HOU B UTOTOBBIM PEUTUHT UJIET CPEIHUN Oa IO BCEM MOMBITKAM.




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

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

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

WuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6ania
CTaBUTCSI, €CJIM CTYIEHT BBINOJHUI pabOTy MOJHOCTHIO 0€3 OMMOOK U HEJOUYETOB
WIH TIPU BBINIOJHEHUH pa0OThI MOJHOCTHIO 0€3 OIIMOOK U HEJOYETOB, HO IIPU HaJIU-
4YuU He O0Jiee OIHOM HE aKKypaTHOM 3alHCH.

NurepBan 6amnos peritunra 2,8 < R < 3,4 craBuTcs 3a paboTy, BHIIOJHEHHYIO
NOJIHOCTBIO, HO MPU HAJIWYUHU B HEM He Oojee ogHON HerpyOoil ommOKH U OJTHOTO
HeJo4YeTa WM He Oosiee JBYX-TpeX HEI0UYETOB, €CIM HMHTEpBasl OAIOB peMTHHIa
CTYZEHTA.

WurtepBan Oamnos peiitunra 2,0 < R < 2,8 craButca B TOM ciiydae, €Ciu CTy-
JIEHT TIPaBUJILHO BBIMOJIHWI HE MeHee 2/3 Bceil paboThl WM JAOMYCTWII: HE OoJjiee
OJIHOU TpyOOii OIIMOKK U JIBYX HEIOYETOB, WM HE Oojee OAHOUW TpyOoil u omHOM
Herpyooi ommOKH, Uiau He Oosiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpy-
Oyr0 omKOKYy U TPU HEJIOYETA.

bann peittunra crynenTta coctaBisier R<2,korna uncio ommOOK W HEAOYETOB
IPEBOCXOIUT HOPMY WJIM €CJIM MPaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThI.
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KoMiuiekT 3agannii 1yl KOHTPOJIbHOM padoThl Ne 2
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o pucruiinae Pu3uka

Pa3nea 9. Pusnka sgapa v djIeMeHTaPHBIX YaCTHI]

CUMTANUTE SHEPIUIO PEAKIIUU.

Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

3aoanue 1. B Tabnuiie NpuBENEHbI SAEPHBIE PEAKLHUH, COOTBETCTBYIOIIHNE
BapHaHTy 3ajaHus. OnpenennTe HeJOCTAOIEE B 3alMCH SAPO WIM YaCTULY U pac-

Howmep Snepnas peaknus Howmep 3a- SnepHas peakius
3aga4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-72+B 6.1.15 N + "Li— 2+°H
6.1.3 %0 + 5Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N+ Li »BF +2 6.1.17 UB + "Li— 2+ 2n
6.1.5 UB + "Li— ?2+°H 6.1.18 150 + bLi— 2+ *He
6.1.6 °Li+?—%Be + H 6.1.19 N +°Li >0 +?2 +n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 0 + 'TH— 7+ “He 6.1.21 12C +5Li— 2+ 160
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + Lj— ?2+1°N
6.1.10 ? + “He—¥N +n 6.1.23 ? +5Li— ?H+ Y0
6.1.11 °Li+ ? —°Be + *He 6.1.24 ? + OLi— H+ N
6.1.12 1B +“He— 2+ H 6.1.25 UN+°HS5H+2+n
6.1.13 150+ 2 >N + *He

3aoanue 2. Kakue nzotonsl 00pa3yloTcs B LIEMOYKE paIMOAKTUBHBIX pacria-

HO0B AACP, IPUBCACHHBIX B Ta6J'II/IHe, COOTBCTCTBYIOIINX BApPUAHTY 3aJlaHHA.




Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH pacnaja
3a
Jaun
6.2.1 232Th a—>pB-o>pB—oa
6.2.2 220Rn a—a—p—P
6.2.3 2N a—>pf—oa—a
6.2.4 238y o—->p—op—a
6.2.5 *2Ra a—a—p—a
6.2.6 2%y a—pf—a—f
6.2.7 221 N\C o—>a—p—a
6.2.8 215pg a—pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 2BAC B—oo—a—P
6.2.11 229Th o—>p—oo—a
6.2.12 234pg B—o—a—a
6.2.13 234Th BoB—oa—a
6.2.14 214Bj o—>p—p—a
6.2.15 2107 BoPB—oa—P
6.2.16 233pa B—a— o— P
6.2.17 215pg a—>pB—opB—a
6.2.18 *2Ra Bo>PB—oa—a
6.2.19 219Rn o—>a—p—a
6.2.20 214pg a—pf—a—p
6.2.21 223Fr o—>p—o—a
6.2.22 29t a—>pB—-opB—a
6.2.23 223Ra o—>a—p—a
6.2.24 281Th Boa—opf—oa
6.2.25 231pg a—a—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIIUTHOTO CJO0SI, TIO3BOJISIONIETO CHHU-
3UTh UHTCHCUBHOCTH y3KOT'O ITy4YKa Y-HU3JIy4YeHHUS 10 JAOIMYCTHUMOTO YPOBHS WHTCH-
CHBHOCTH paguoakTuBHOro minydenus | = 1 mx/lx-cl-m? HHTEHCHMBHOCTH He-
ociabjaeHHoro mydka lo, SHEprusi y-KBaHTOB M BEIISCTBO 3aIlllUTHI MPHUBEICHBI B
Ta0NHIIe, COOTBETCTBYIOIIUE BAPUAHTY 3a/IaHMS.

Tadoamua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep NHTeHncus- OHeprus y- BemectBo
3aa4u HocTh lo, MK ctm KBaHTOB, M>B 3aIAThI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 OeToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 OeToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEII
6.3.9 50 3,0 BOJA
6.3.10 70 8,8 9YT'yH
6.3.11 100 0,5 BOJA




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

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

Kpurtepun oieHKH KOHTPOJIbHOK padoThl Ne 2 o ¢pusuke

[Ipu ouleHKE KOHTPOJIBHON pabOThl O (HU3UKE Apa U 3JIEMEHTAPHBIX YACTHIL
CJIElyeT PYKOBOJCTBOBATHCA CIEAYIOIIUMH KPUTEPUSIMH OLEHKH 3HAHUU MO (U3H-
K€, YUYUTBIBAsI IOMYIICHHbIE CTYACHTaMU OIUMOKU 1 HEJJOUETHI.

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

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

Jlis Toro 4ytoObl KOHTpOJIbHAs paboTa CUUTalach CHAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6amoB U Beie. [Ipy MOBTOpHOM MepenuchIBAHUU KOHTPOJIb-
HOU B UTOTOBBIM PEUTUHT UJIET CPEIHUNA OaJT O BCEM MOMBITKAM.

TI'pyosimu sBASIOTCSA OMMOKHU, CBUACTEILCTBYIOIINAE, YTO CTYJCHT: HE YCBOMII
OCHOBHBIC (DM3MUCCKHE TCOPUH M 3aKOHBI [0 T€OMETPUYECCKON M BOJHOBOM OITHKE
WIH HE YMEET NMPHMEHATh WX IMPH PEIICHUHM 3a7a4 pPa3IuvHbIX THIIOB;, HE 3HACT
dbopMyJT WIIK HE yMEET MPUMEHSTh UX K PEIICHUSM 33J]ia4; HE 3HaeT CIUHUIL (PU3H-
YECKUX BEJIMYWH MM HE YMEET I0JIb30BaThCsS UMU; K TPYOBIM OIIMOKaM OTHOCSTCS
TaK)Ke HEMPaBWIBHO C(HOPMYIIMpOBAaHHBIC BOIPOCHI 3a/1ayl WM HEBEPHBIC 00BsIC-
HEHUS XOJa e¢ PCIICHUs, He3HAHWE MPUEMOB PEIICHUS 3a/1ad, a TaK)Ke OIIUOKH,
CBUICTCILCTBYIOIINE O HEMPaBUIPHOM MOHUMAHWHU YCJIOBHS 3aJaud WJIA UCTOJIKO-
BaHMS perieHus. Kaosicoas epybas ouubka oyenusaemces muryc 1,0 oain.

Hezpyovimu owudkamu SBASIOTCS HETOYHOCTh YEPTEXKA; MPOMYCK WM HETOU-
HOC HaIMCaHWEe HAUMCHOBAaHMS CAWHHMII (U3MUYECKUX BEIIMYHMH, BBHIOOP HEparuo-
HaJILHOTO X0J1a peuienus. Kaocoas neepyoas owubra oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSTCS: HEpPAIMOHAIBHBIC 3aIMCH MPH BBIYMCICHUAX, HEpa-
IIUOHAJIbHBIC TPUEMBI BHIUMCIICHHUM, TPEOOpa30BaHuil U PEIICHHI 3a/1a4; OTACIIbHBIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ACIbHBIC OIMIMOKH BBIYHUCIUTEILHOTO Xa-
paktepa; HeOpeKHOE BBIMOJHEHUE 3amuceil, ueprexen. Kaowcowiii nedouem oyenu-
saemcs munyc 0,3 b6anna.



HNutepBan OanioB pelTuHra 3a KOHTpOJbHYIO paboty 3,4 < R < 4,0 6anna
CTaBUTCSI, €CJAM CTYJIEHT BBIMOJIHUI pabOTy MOJIHOCTHIO 0€3 OMIMOOK U HEJOYETOB
WIH TIPU BBITIOJTHEHUH PaOOThI MOJHOCTHIO 0€3 OMMOOK U HEJ0YETOB, HO IIPU HAJH-
YUy He 0oJiee OJTHOM HE aKKypaTHOI 3amucH.

WutepBan 6amnos peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BBHIIOJHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYUH B HEH He Oojee 0HOM HerpyOoil omuOKu U o
HOTO HEJo4YeTa WM He OoJjiee NBYX-TpEX HEOYETOB, €CIIM MHTEpBal OAIOB peid-
TUHTA CTYJCHTA.

NutepBan 6amioB peitunara 2,0 < R < 2,8 craBuTcs B TOM ciiydae, €ClId CTY-
JICHT MPaBWJILHO BBINOJIHWI HE MeHee 2/3 Bcell paOOThl WM ONMYCTUI: HE Ooliee
OJIHOU TpyOoi OMMOKHK W JIBYX HEIOYETOB, MM HE Oojee OgHOW IpyOoi U OHOM
HerpyOo# ommoOKku, uin He 0ojiee ABYX-TpeX HerpyObIX OLIMOOK, WX OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETa.

bann peiftuHra cryaenTta cocrapisier R<2, korna uncino ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIU €CJIU NIPaBUIIbHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.



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

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue nmoaroroku: 15.03.04 ABToMatu3aiys TEXHOJIOTHYECKUX MTPOIIECCOB
1 OPOU3BOJICTB

(k00 u HaumeHosaHUe)
HpO(l)I/IJIB/HpOFpaMMa: ABTOMaTI/I?)a]_II/IH TCXHOJIOTMYCCKHUX ITPOLHECCCOB M IIPOU3-
BOJICTB (I10 OTPACIISIM)

KomiiekT 3agaHuii 1isl BBINOJHEHUA KOHTPOJILHOM padoTsl Ne 1
NJIA 32049HO# opMBI 00yUeHHHA
10 TUCLUUIUIMHE PHU3uKa

Paznea 1 Pusnyeckre OCHOBBI MEXAHUKH
3adaua 1. JIBe ipsiMbIE JOPOTH NIEPECEKAIOTCS MO yIIIoM 0. 1o HUM K mepekpecTky
NPUOJIMKAIOTCA JIBa aBTOMOOWJIS: TPY30BUK CO CKOPOCTBIO Vi U JIETKOBOM aBTOMO-
OMJIb CO CKOPOCTHIO V2. C MaTpysbHOTO BEPTOJIETA 3AMETHIIN, YTO B HEKOTOPBIA MO-
MEHT BPEMEHU I'PY30BUK HaXOAMJICS HA paccTOSHUM L1, a 1erkoBoil aBTOMOOWIIb Ha
paccrosinuu L, ot nepekpectka. TpeOyeTcss OTBETUThH Ha BOIIPOCHI:
a) BO3MOXHO 11 CTOJIKHOBEHHE MaIIUH?
0) KakoBo MHUHMMAaIBbHOE PacCTOSHHE, HA KOTOPOE COMMKAIOTCA MAIIUHBI, U KOTJa
3TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTbh aBTOMOOMJIEN B CHUCTEME OTCUeTa, ABMXKYIIEHCS BMeCTe C Bep-
TOJIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... ABTOMOOMIIO?

Tabmmma 1.1 (x 3amagam 1.1.1 — 1.1, 30)

Howmep o.° V1, KM/4 V2, KM/4 LM Lo, M V, KM/4
3a1a9u
111 60 54 72 500 1000 216 JISTKOBOMY
1.1.2 45 54 72 750 1000 190 JISTKOBOMY
1.1.3 60 54 72 500 750 216 TPY30BOMY
114 30 54 90 600 1200 288 Tpy30BOMY
1.15 30 54 72 500 1000 216 Py30BOMY
1.1.6 45 36 72 750 1000 190 JISTKOBOMY
1.1.7 90 54 72 500 1100 288 JISTKOBOMY
1.1.8 60 36 72 500 750 216 Irpy30BOMY
1.19 30 54 72 500 1000 216 Tpy30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
1.1.11 90 54 72 500 750 216 rPY30BOMY
1.1.12 30 36 54 600 1200 288 rPy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JIETKOBOMY
1.1.15 90 54 72 600 1100 288 JISTKOBOMY




1.1.16 60 36 72 500 750 216 PY30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 PY30BOMY
1.1.20 30 54 90 600 1000 240 IpPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 IpPy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3aoaua 2. OMHOPOIHBIN IIap MACChl M CKaThIBACTCSl 0€3 CKOJIbKEHUS MO HAKIJIOH-
HOU IUIOCKOCTH, COCTABJISIONIEH YroJl o ¢ ropu3oHTOM. Haittu:

a) yCKOpEeHue IeHTpa MIapa;

0) 3HaueHue Kod(uIeHTa TPEHUS L, IPU KOTOPOM CKOJIBKEHHS HE OyeT;

B) KUHETHUYECKYIO HEPIHIO I1apa yepe3 Bpemsi t rmociie Havana JIBHKEHHUS.

Tabmuna 1.2 (x 3amagam 1.2.1 — 1.2.30)

Howmep m, Kr o.° t, c
3a71a4u

1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.2.4 6 30 14
1.2.5 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 4,5 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1.4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15




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

N

3aoaua 3. 3akOH ABMXKCHHS TPY3HKa, IPUKPEIICHHOTO K IPY)KHHE, B OTCYTCTBUU
3aTyXaHHUs UMECT BHU]I

X (1) = Xo Sin (wt + o),
I'me Xp - aMIuMTyAa KojaeOaHus, W — IUKIMYecKas 4acToTa, Po — HavajabHas Qasa.
OmnpenenuTh HAYaIbHYI0 KOOPAMHATY, HadalbHbIe M MAKCHMAJIbHBIC 3HAYEHHUS CKO-
POCTH U yCKOpeHus rpy3uka. [loctponuTs rpaduku 3aBUCUMOCTH KOOPIHHATHI, CKO-
POCTH U YCKOPEHHUS OT BPEMEHHU.

Tabmuna 1.3 (k 3amagam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c o
3aa9n
1.3.1 0,05 6,28 w/2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 /2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 w/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 w/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T

Pasznxea 2. MosniekyisapHas duszuka 1 TEpMOIUHAMUKA




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

HuH. Bo CKOJIBKO pa3 HaJ0 yBEIUYUTH TEMIIEPATYPY, YTOOBI JaBICHUE YBEINYMIOCH
B N pa3? CpaBHUTH C pe3yJbTaTaMH JUIsl UI€aJIbHOTO Ta3a.

Tabmuma 2.1 (x 3agagam 2.1.1 — 2.1.30)

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

3aoaua 5. B cocyae noa NMOpUIHEM HaxoIuTcs ra3 mMaccoil m. Kakoe koaudecTBo
TEIJIOTHl HAJI0 3aTPaTHTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckonbko mpu 3TOM Moj-
HUMeTca TnopiueHb? Macca nopmHs M, miom@aas ero MmonepevyHoro ceyeHus S.
JlaBieHue HaJ MOPILIHEM P.

Tabmuna 2.2 (x 3amadam 2.2.1 — 2.2.30)

2

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




2.2.5 a3o0T 4 5 2,5 10 90
2.2.6 KHCJIOPOJT 15 10 3 15 130
2.2.7 OKHCh yTiepoja 2 15 1 20 100
2.2.8 JIBYOKHCH yTJIepoJia 5 20 0,5 25 80
2.2.9 BOJISTHOM T1ap 2,5 25 15 10 120
2.2.10 METaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90
2.2.12 rejanm 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 asor 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCBH YIiIepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCH yTJIepoJia 2 15 2,5 10 90
2.2.18 BOJISTHOM map 5 20 3 15 130
2.2.19 MeTaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 35 5 0,5 25 80
2.2.21 rejvi 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 asor 2 20 2,5 20 90
2.2.24 KHCJIOPOX 3 25 3 25 130
2.2.25 OKHCBH YTIIepoja 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoja 1,5 10 0,5 15 80
2.2.27 BOJISTHOM map 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJT 25 25 2,5 10 90
2.2.30 reiaui 3,5 5 3 15 130

Pasznea 3. DiekTpocraTuka

3adaua 6. Ha puc.] nmoka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3JIaX PELIETKH C TUYEHKOU
B opMe kBagpara co ctopoHoir a = (0,1 M. B HEKOTOpBIX y3/1ax penieTky pacnoio-
KEHBI TouedHbIe 3apsaabl Qi, .... Qg, BEMIMUMHBI KOTOPHIX ¢ pazmepHocThio HKI (1
K =10 Ki) ykazansl B Tabmuie 1. B ocTambHBIX y31max 3apsabl OTCYTCTBYIOT.
Onpenenure HANPSXKEHHOCTh M MOTEHIMA 3JIEKTPUUECKOTO TMOJISl B TOUKE, YKa3aH-
HOUM B mocienHeM ctosbie tadmuipl. Caenaite CXeMaTUYECKUM PUCYHOK JIMHHMA
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS 3alaHHOM CUCTEMBI 3apsi/I0B.

17 16 15 14 13

18 5 4 3 12

19 6 12 1

20 7 8 9 10

21 22 23 24 25

Puc.1

Ta6auna 3.1 (x 3agauam 3.1.1 — 3.1.30)

Howmep BeinuuHbI 3apsiioB Homep

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




3.1.4 +3 -1 -1 -1 8
3.15 -1 -1 +2 21
3.1.6 +1 +1 -2 1
3.1.7 +1 -2 +1 12
3.1.8 +3 -1 -1 -1 3
3.1.9 -1 +1 1
3.1.10 +1 -2 +1 12
3.1.11 +1 +1 -1 -1 8
3.1.12 +1 -2 +1 9
3.1.13 +1 +1 -1 -1 -1 +1 8
3.1.14 +1 -1 1
3.1.15 +1 -2 +1 9
3.1.16 +1 +1 -1 -1 8
3.1.17 -1 +1 +1 -1 7
3.1.18 -1 +2 -1 1
3.1.19 +1 +1 -1 -1 7
3.1.20 -1 +1 1
3.1.21 +2 +2 -2 -2 1
3.1.22 +2 -1 -1 5
3.1.23 -2 +1 +1 6
3.1.24 -1 -1 +2 4
3.1.25 +3 -1 -1 -1 2
3.1.26 -1 +2 +1 -3 3
3.1.27 +2 -1 -1 8
3.1.28 -1 +3 +1 4
3.1.29 +1 -2 +3 2
3.1.30 -1 +2 -1 12

3aoaua 7. PaBHOMEpHO 3apsbkeHHas cdepa paaumyca Ri okpykeHa clIoeM AudJIeK-
TpUKa, BHEITHUN paamyc KoToporo Ry . 3apsim cdepsl paBeH Q, mudiaeKkTpudecKas
MIPOHUITAEMOCTh MaTepuaia ciosl €. HapucoBaTh rpaduk 3aBUCHMOCTH HAIPSIKEH-
HOCTH ¥ TIOTCHITHAIA SJIEKTPUIECKOTO OIS OT PacCTOSHUS A0 IEeHTpa cepbl U BbI-
YUCJTUTH MTOBEPXHOCTHYIO INIOTHOCTH 3apsi/ia TUAICKTPHKA.

Ta6auna 3.2 (k 3agauam 3.2.1 — 3.2.30)

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




3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3221 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

Kpurepuu oneHKkr KOHTPOJIbHOM padoThl Ne 1 17151 3204HOMH (OpPMBI
B 1 cemecTpe

MakcumMaabHOS KOJHMYECTBO OaioB 3a KOHTPOJIBHYVYIO Da6OTV B 1 cemectpe

2 Gata 3a MmepBylo 3a/1a4y,

2 Gayta 3a BTOPYIO 3a7ady,

2 Gaia 3a TPETHIO 3374y,

2 Oaiia 3a 4eTBEPTYIO 3a7ady,

2 Oania 3a MATYyIo 3a/1a4y,

2 Gaina 3a MIECTYIO 3a/1a4y,

2 Gania 3a cebMyIO 3a/1auy,

1 6amnn 3a npaBuIIbHOE O(DOPMIIEHHE KOHTPOJIHHOU PaOOTHI

MuHrMalIbHOE KOJIMYECTBO OaJJIOB 32 KOHTPOJIBbHYIO paboTy B 1 cemectpe 9.

[Ipu olileHKe KOHTPOJBHON PAaOOTHI 11E€IECO00pPa3HO PYKOBOJCTBOBATHCS Clie-
JTYIOIIMMHU KPUTEPUSMU OIICHKW 3HAHUUW MO (PU3UKE, YUUTHIBAs JOIMYIICHHBIC CTY-
JIEHTAMU OIUOKH W HEJIOYCTHI.

TI'pyovimu SBASIOTCS OMMOKH, CBUACTEIBCTBYIONINE, YTO CTYJACHT: HE YCBOWII
OCHOBHBIC ()M3MYECKUE TCOPUHU M 3aKOHBI WJIM HE YMEET NMPUMEHSATh UX IIPH pelle-
HUW 3a]1a4 Pa3IMYHBIX TUIIOB; HE 3HaeT (Gopmys, rpadUKoB, CXEeM WM HE yMEeT
MPUMEHATh UX K PEIICHUAM 3a7a4; HEe 3HACT €AUHUI] (U3HUCCKUX BEITUYNH WU HE
YMEET TOJB30BaThCs MMHU; K TPYOBIM OIMMOKAM OTHOCATCS TaKKe HEMPaBUILHO
chOpMyIMPOBAHHBIC BOTPOCHI 33/1a4W WJIM HEBEPHBIE OOBSICHEHHs XO0J/la €e pelle-
HUS, HE3HAHWE TIPUEMOB PEIICHUS 3a/1a4, a TAaK)Ke OIMOKU, CBUICTEIHCTBYIOIIHNE O
HEMPaBUJILHOM MMOHUMAHWHU YCIIOBUS 3aJla4ll WM UCTOJKOBaHUS perieHus. Kaxnas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6aun.

Hezpyovimu owuodKkamu SBISIOTCS HETOYHOCTHh 4YepTeka, rpaduka, CXEembl;
MPOITYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (PU3UYCCKUX BEIUYHH,
BBIOOp HEPAIMOHAILHOTO XoJa pemienus. Kaxmas Herpy0asi ommoOKka OIeHuBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCSATCS: HEpAIlMOHAJIBHBIC 3aIIUCHU TPU BBIUYMCICHUSAX, HEpa-
ITMOHATBHBIC TTPUEMBI BBIYUCIICHUH, IPe0Opa30BaHUi U PEIISHUH 3a/1a4; OTICIbHBIC



HOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OTAEIbHBIC OIIMOKHM BBIYMCIUTEIBHOTO Xa-
pakTepa; HeOpEXKHOE BHITIOJHEHHE 3alucel, YyepTexei, cxeM, rpaduxos. Kaxmaprii
HeJloueT oneHuBaercs murnyc 0,25 bania

HNuTtepBan 0anioB peTUHTA CTY/ICHTa 32 KOHTPOJbHYI0 PA0OTY COCTABJISICT:

13,0 <R £ 15,0 6anga, eciau CTYJIEHT BBITIOJHUI PabOTy MOTHOCTHIO O€3 OITH-
OOK ¥ HEJJOYETOB WJIH TIPU BBITOTHECHUH PaOOTHI MMOTHOCTHIO 0€3 OMMOOK 1 He0ve-
TOB, HO [IPU HAJIMYMU HE 00Jiee OJIHON HE aKKypaTHOM 3aIuCH.

11,0 < R < 13,0 6anua craBuTcs 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTBIO, HO
IIpY HAJIMYKU B HEl He OoJiee OJIHOM HerpyOoil OMMOKM U OJJHOTO HEJ0UeTa UM He
0oJee ABYX-TpeX HEJ0UYETOB.

9 <R < 11,0 6anya cTaBUTCS B TOM CJIy4dae, €CIU CTYJACHT NPaBUJIbHO BBIMOJI-
HUJT HE MeHee 2/3 Bcel paboThl WM JTOMYCTHI: He Oojiee OJTHON TpyOoi OImMOKU U
JIBYX HEJ0YETOB, UM HE OoJiee OHOM IpyOol U OAHON HErpyOOH OMIMOKHU, UK HE
0oJee ABYX-TpeX HErpyObIX OIMOOK, HJIM OJIHY HErpyOyr0 OIIMOKY U TPU HEAOYETa.

R<9 6a/10B cTaBUTCSA, KOT/Ia YUCIIO OMIMOOK W HETOYCTOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABJICHA OIICHKA «3», WM €CIU MPABUIHHO BHI-
MOJIHEHO MeHee 2/3 Bceld paboThI.




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

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpagnenue noaroroku: 15.03.04 ABromaTu3alus TEXHOJIOTHYECKUX TPOIIECCOB
1 IIPOU3BOJICTB

(k00 u HaumeHosaHUe)
HpO(l)I/IJIB/HpOFpaMMa: ABTOMaTI/I?)a]_II/IH TCXHOJIOTMYCCKHUX ITPOLHECCCOB M IIPOU3-
BOJICTB (I10 OTPACIISIM)

KomiiekT 3aganuii 1isl BBINOJHEHUS KOHTPOJIbHOM padoThl Ne 2
NJIA 32049HO# opMBI 00yUeHHHA
10 TUCLUIUIMHE PHU3uKa

Pa3gea 5. DnekTpoMarHeTu3m

3agaua 1. Yactuna maccel M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJCHCATOP JJIMHBI
L mox yriioM o K IJIOCKOCTH IIJIACTHH, a BbUIETAeT noj yriioM f . Halitu nepBoHa-
JaIbHYI0 KMHETHYECKYIO SHEpruto yactuibl Wy, eclii HanpsHKeHHOCTh dJISKTpHUYe-
CKOTO T0JIsl BHYTpHU KOHJIeHcaTtopa F.

Tadoamua 5.1 (x 3agauam 5.1.1 —5.1.30)

Homep m, Mr g, nKa L, cm a,° p,° E, xB/m
3ajaun
5.1.1 1 1 5 n /3 n /4 1
51.2 2 3 6 /4 n /6 2
5.1.3 3 2 4 /3 n /6 10
5.1.4 0,5 -1 3 n /3 n /4 3
515 4 -2 7 /4 n /6 S)
5.1.6 5 -3 5 n /3 /6 7
5.1.7 1,5 3) 6 n/3 n /4 6
5.1.8 2,5 8 4 n /4 /6 3
5.1.9 3,5 4 3 n /3 /6 1
5.1.10 5,5 9 7 /3 /4 1
5.1.11 10 10 5 n /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 n /3 n /4 10
5.1.14 8 9 3 /4 7 /6 3
5.1.15 9 -10 7 n /3 /6 5
5.1.16 1 1 5 n /3 n /4 7
5.1.17 2 3 6 T /4 n /6 6
5.1.18 3 2 4 n /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1




5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DJICKTPOH JBUXKETCA B OJHOPOJHOM MAarHUTHOM MOJie C MHAYKIUEH B
TaK, YTO BEKTOP €ro CKOPOCTH, PaBHOM v, COCTABJICT C HAMPABJICHUEM BEKTOpA UH-
JYKIUU MAarHUTHOTO MOJs yrodl o. OnpenenuTs paauyc U Iar BAHTOBOW JIMHUU, 110

KOTOpOU OyJIeT ABUTaThCS DJICKTPOH.
Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,°
3aaaum
5.2.1 0,01 2 /3
5.2.2 0,03 10 /4
5.2.3 0,02 1 /6
524 0,05 5 n/3
5.2.5 0,04 9 T /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 /6
5.2.11 0,01 2 /4
5.2.12 0,03 10 /3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 T /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 T /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 T /4
5.2.25 0,04 9 /3
5.2.26 0,01 4 /4
5.2.27 0,03 3 /3
5.2.28 0,02 7 /6
5.2.29 0,05 6 T /4
5.2.30 0,04 8 /3

Pasnaena 6. KosiebarenpbHOE IBUKEHUE U BOJTHBI




3apaua 3. OnpenenuTs BpeMsl, 32 KOTOPOE aMIUIMTY/1a 3aTyXalolMuX KojieOaHuM Te-
Ja yMEHbIIUTCA B K pa3, €clii 4acToTa 3aTyXarmuX KoieOaHuii v , a jorapupmude-

CKUH JIEKPEMEHT 3aTyXaHus A.
Ta6auma 6.1 (k 3agauam 6.1.1 — 6.1.30)

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

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

Bapuant 1,11,21

3aoanue 4.00bEKTUB COCTOUT M3 JBYX JIMH3: COOMparomiei ¢ (OKyCHBIM paccTos-
HueM F = 15 cm u pacceuBarorieit ¢ pokycHbIM paccrossuueM F = - 15 cm. JIun3bl
pacrosoxensl Ha paccTtosiHud 10 cm apyr ot apyra. OnpeaenuTs Moja0KeHue riaB-
HBIX (POKYCOB OOBEKTHUBA.

3adanue 5. Bo3nymHelil KJIMH 00pa30BaH ABYMs IJIOCKOMApaJUIETIbHBIMU TIACTHUH-
KaMH, Ha KOTOPbIE HOPMAJIbHO MaJaeT MOHOXPOMATUUYECKUN CBET C JJIMHOMN BOJIHBI
A= 500 uM. OnpenenuTs yroy o MEXAy MUIACTUHKAMU, €CJI IIMpUHA UHTEepdepeH-
IIUOHHBIX MOJIOC, HAOIIOaeMBIX B OTPAXKEHHOM cBeTe, cocTaBiisieT Ah =5-10 4.
3aoanue 6.]Be 6IM3KHE KENThIE CHEKTPAIbHbIC TUHUU HATPUSI UMEIOT JUIMHBI BOJH
589,6:10 ~° M 1 589,0-10 ~ ° M. MOXHO 1M ¢ IIOMONIBIO AU(PPAKIMOHHON PEIETKHU



HAOI0IaTh Pa3/IeIbHO ATU JUHUH B CIEKTPE TMEPBOTO MOPSAKA MpH HAOIIOICHUH
CIEKTpa HEMOCPEACTBEHHO TIJa30M 4Yepe3 pelIeTKy, eciu pemierka umeer 200
mTpuxoB Ha 1 MM? Pazpermaroniyio ciocoOHOCTb ri1a3a MPUMUTE PABHOI 2.

Bapuanr 2, 12, 22

3aoanue 4.B 11apoBOM akBapuyMe HaXOJUTCS MajeHbKas pblOka. Bo ckoiibko pa3
YBEJIIMYECHHOW BHUIUT ATy PBHIOKY HaOII0gaTeNb, €CIM phiOKa HAXOAUTCA Y AalbHEH
CTEHKU aKBapuyMma M HabJtoJieHue BeeTcs Mo quaMeTpy mapa? CTeHKU akBapruyMa
CUMTATh TOHKMMHU, TIOKA3aTEIb IPEJIOMIICHHS BOABI paBeH .

3aoanue 5.IlpeameT B BuE OTpe3Ka JIMHON | pacmonokeH BAOIb ONTHYCCKOM OCH
coOuparolel JTUH3bI ¢ (POKYCHBIM paccTostHUeM F, gatomneit neicTBUTENbHOE U300-
pakeHue Bcex ero Todek. CepeauHa OTpe3Ka paciojiockeHa Ha paccTtosHuud ot
nuH3bl. HaliTu Ipo10bHOE YBENMUYEHUE TTPEAMETA.

3aoanue 6.10. Ilpn majgeHWHd €CTECTBEHHOTO CBETa HAa HEKOTOPBIM MOJSpU3ATOP
npoxoauT 71 = 30 % CBETOBOro MOTOKa, @ 4e€pe3 /IBa TAKUX MOJsIpU3aTopa — 42 =
13,5 %. Haiit yros ¢ Mexay IIoCKOCTSIMU ITPOIYCKAaHUS 3TUX MOJIAPU3ATOPOB.

Bapmanr 3, 13, 23

3aoanue 4.JIyd Oenoro cBeTa najgaet Ha OOKOBYIO IpaHb MPU3MBI IO YrioMm o =30°.
[Ipenomnstomuii yros npusmbl ¥ =45°. TlokazaTenu mpeoMIIeHHs] CTEKJIa MPU3MbI
JUIsL KpacHbIX M (PHOJIETOBBIX JIydeld COOTBETCTBEHHO paBHBI Ng,=1,62 u ng= 1,67.
UeMy paBeH yroj Mex1y KpalHUMHU JIydaMHU CIIEKTpa P BbIXOJIE U3 IPU3MBbI?
3aoanue 5.1110cKO-BhINyKIasi CTEKIISIHHASA JIMH3a C PAaJINyCOM KPUBU3HBI cepuye-
cKol moBepxHocTu R = 12,5 cM mpukaTa K CTEKJISIHHOU IJIacTUHKE. Jlnamerpsr m -
ro u (M+5)-ro TemHbIX KoJsiel] Hpl0TOHA B OTpa)XCHHOM CBETe paBHBI. ONpeaeIuTh
JUIMHY BOJIHBI CBETA M HOMEP KOJIbIIa M.

3aoanue 6.EcTecTBEHHBIII MOHOXPOMATHYECKUN CBET MaJaeT Ha CUCTEMY U3 JBYX
CKPELICHHBIX MOJISIPU3ATOPOB, MEKY KOTOPHIMU HAXOAUTCS KBaplieBas MJIACTUHKA,
BbIpE3aHHAas MEPICHANKYISIPHO K ONTUYECKOW ocu. HaliTh MUHUMAaJbHYIO TOJIIIUHY
IUIACTUHKH, MTPU KOTOPOi 3Ta cuctema O0yaet npomnyckars 4 = 0,30 cBeToBOro norto-
Ka, €CJIM TIOCTOSIHHASA BpalleHus kBapua o = 17 yri.rpaj/ MM.

Bapwuanr 4, 14, 24

3aoanue 4.C moMoIb0 JIMH3BI ¢ (POKYCHBIM pacCTOsIHMEM F Ha dKpaHe MoydaroT
YMEHBIIIEHHOE U YBEJIMYCHHOE M300paKeHHs MpeaMeTa, HaXOASIIerocss Ha paccTo-
sauu L oT skpana. Halimute oTHOIIIEHHE pa3MepoB H300paKeHUH.

3aoanue 5.1lpenomsromuii yron crexissHHON (n = 1,5) mpusmer v = 60°. Tlox ka-
KUMHU YTJIaMUd BO3MOXHO MPOXOKJIEHUE MPETOMIIEHHOTO JIy4a CKBO3b BTOPYIO 00-
KOBYIO I'PaHb, €CJIM HA TIEPBYIO TPaHb Jy4Yd NMaAar0T MO/ MPOU3BOIHHBIMH yTiIaMu?
3aoanue 6. Mexay TOUEYHBIM UCTOYHUKOM CBETA M DKPAHOM MOMECTHIIH Auadpar-
My C y3KHUM OTBEPCTHEM, PaglyC KOTOPOTO 'MOKHO MEHSTh. PaccTossHus oT nua-
dbparmMbl 10 UCTOYHKKA U dKpaHa paBHbl a =100 cm u b=125 cMm. OnpenenuTs 1u-
HY BOJHBI CBETa, €CIIM MAaKCUMYM OCBEUICHHOCTH B IIEHTpE IUPAKIIMOHHOM
KapTUHBI Ha 3KpaHe HaOmtogaetcs npu 1= 1,00 M u creayromuil MakCUMyM TIpH
r,=1,29 m.

Bapmanr 5, 15, 25



3aoanue 4.Jly4 cBera magaet noj yriom 30° Ha TIOCKONapaUIeTbHYIO CTEKISTHHYIO
MJJACTUHKY W BBIXOJUT M3 HEE MapajulesibHO MepBOHaudaabHOMY ny4dy. [lokazaTens
npenomieHus crekia 1,5. KakoBa Tonmuaa d miacTUHKH, €CIIH PACCTOSHUE MEKIY
Jay4yamu paBHO 1,94 cm?

3aoanue 5. Bo CKOMBKO pa3 yBEIMUUTCS PACCTOSTHHE MEXKIY COCETHUMHU MHTEpde-
PEHIIMOHHBIMHU TOJIOCaMH Ha 3kpaHe B onbiTe KOHra, ecnu 3enenbiii cBeTopuibTp (A
= 5-10° cm) 3amMeHUTHL KpacHbM (A = 6,5-10° cm).

3aoanue 6. CKOJIbKO IITPUXOB Ha 1 MM JJIMHBI UMeeT NU(PPaKIIMOHHAS PEIIeTKa,
ecyu 3eseHas JJUHUS pTyTH (A = 546,1 HM) B ClieKTpe MepBOro MopsaKa HaOIogaeT-
cs mox yriom 19°8'7

Bapwuanr 6, 16, 26

3aoanue 4. Tlokazarens npenomieHus cTekia paseH 1,52. Haittu npenenbHbie yIiibl
MOJIHOTO BHYTPEHHEr0 OTPaXKeHHs JUIsl TOBEPXHOCTEH paznena: 1) cTekino-Bo3AyX;
2) BOJ1a-BO3/yX; 3) CTEKJIO-BO/A.

3aoanue 5.Ha mpuibHyto 11eHKy (N = 1,33) magaet 6enblil cBeT noa yriom 45°. Tlpu
KaKOW HAaMMEHBIIIEH TOJIIMHE TJICHKU OTPAXKEHHbIC JIy4d OYIyT OKpaIleHBI B JKEJI-
ThId 1BET (A = 600HM)?

3aoanue 6. YeMy paBeH yroja MExy TJIaBHBIMU IJIOCKOCTSAMM MOJISIpU3aTopa U aHa-
JN3aTOpa, €CIIM UHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOLIEAIIEIO Yepe3 MOsIpH-
3aTOp M aHaJIM3aToOp, YMEHbIIAETCS B 4eThipe pasza? IloriomeHuem cBeTa mpeHe-
Opeub.

Bapmuanr 7, 17, 27

3aoanue 4. Bogona3 HaxoauTCs Ha JHE Bojoema Ha riayomHe 15 m. Ha xakom pac-
CTOSIHUM OT BOZ0JIa3a PAcIOJIOKEHbI T€ YYaCTKU JIHA, KOTOpbIEe OH BUIUT Haubosee
SPKUMU OJ1arojaps OTPaXXeHUIO OT TOBEPXHOCTHU BOJIbI?

3aoanue 5. Onpenenure pacCTOSHUE MEXKY KOTEPEHTHBIMA UCTOYHUKAMHU B OIIBITE
FOnra, ecnu Ha 3kpaHe Ha npoTsbkeHud 10,8 MM JEXHUT 1IecTh MHTep(EepeHIHOH-
HBIX ITOJI0C. PaccTossHME OT HCTOYHUKOB JI0 3KpaHa 3 M. JUIMHA BOJIHBI MOHOXpOMa-
Tryeckoro ceera 600 Hm.

3aoanue 6. Ilog kKakuM yIJIOM JOJDKEH NafaTh My4YOK CBETA U3 BO3AyXa Ha MOBEpPX-
HOCTb BOJbI, YTOOBI IPH OTPAKEHUU OT JHA CTEKIIAHHOIO cocyaa (N3 = 1,5), Hanou-
HEHHOT'0 BOJOM, CBET ObLIT OJTHOCTBIO MOJIIPU30BAH?

Bapmuanr 8, 18, 28

3adanue 4. HnnuHapuyeckuil MyqoK JIydel, mapauiebHbIX TNIAaBHOM ONTHYECKON
OCH pacceHBarolIel JTMH3bI, UMeeT auameTp d; = 5 cm. [lpoiias nuH3y, MydoK Jaet
Ha dKpaHe MATHO auameTpoMm dz = 7cM. kakum OyzaeT quamerp d3 naTwa, ecnm paccen-
Baromyro JIMH3Y 3aMCHUTDH CO6I/IpaIOH_ICI71 C TEM XK€ (I)OKYCHBIM paCCTOHHI/ICM?

3aoanue 5. HailiTu mokasatelib MPEIOMIICHUS KUAKOCTH, 3aMOJHSIOMIEH MPOCTpaH-
CTBO MEXAY CTEKJSIHHOM IUIACTMHKOM M JIeXKalled Ha HEW INIOCKOBBIITYKJIOW JIMH-
30H, eciu mpy HaOI0IeHNH B OTpakeHHOM cBeTe A = 0,60 MxMm paguyc 10-ro Tem-
HOTO KoJiblla HetoTOHA OKka3aiicsa paBHbIM 2,1 MM. Paaunyc kpuBu3HbI JInH3bI 0, 1M.
3aoanue 6. Ha mudpaxkimonHyro pereTky, umeronyto 500 mrpuxoB Ha 1MM, HOp-
MaJbHO TMajaer Oenblii cBeT. HemocpeacTBeHHO 3a pernieTKkol moMelieHa JIHH3a C
(OKYCHBIM pacCTOSIHUEM 2 M, MPOELMPYIOIas CIEKTPhl Ha 3KpaH. /[uana3zon qimuH



BOJIH BUAMMOTO criektpa Ay = 400 HM, Ay = 700 HM. MoOryT 1M IepeKpbIBaThCs
CIEKTPBI IEPBOr0 U BTOPOTro nopsiika? Bo CKOIBKO pa3 CIEKTp BTOPOTO MOPsSAKA HA
AKpaHe JJIMHHEE CleKTpa mnepBoro nopsiaka? KakoBa pa3HOCTb yrioB OTKJIOHEHUS
KOHIIa MIEPBOT0O U Hayajaa BTOPOro nmopsiaka’?

Bapmuant 9, 19, 29

3aoanue 4. Ha MoBepXHOCTh CTEKJISIHHOTO 0ObekTUBa (N1 = 1,5) HaHeceHa TOHKas
IJICHKA, MTOKa3aTellb MPEeJoMIICHUs KOTopoi Ny = 1,2 («IpoCBETsIOmash IMICHKA).
IIpy Kakol HaWMEHBIIEH TOJIIMHE 3TOW IUIEHKUM IPOU30UIET MAaKCHMAaJbHOE
ocllabJIeHre OTPAKEHHOIO CBETa B CpEIHEN YacTH BUAMMOIO CIIeKTpa?

3aoanue 5. OnpenenuTs yroyl MOJTHOW MOJSPHU3ALMU MPU OTPAXKEHUU CBETa OT
CTEKJIa, M0KA3aTellb MPEIOMIIEHUS KOTOPOTo paBeH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM nagaer HopMaIbHO HapaieIbHbIA Ty4oK
MOHOXPOMATHUYECKOIO CBETA C JIMHOM BOJHBI 5:10° cm. Haiitu mmpuny uzobpa-
YKEHUS 1IEJIM Ha DKpaHe, yIAJIEHHOM OT LIeiu Ha paccrosiHue 1 m. [upunoit n3o0-
PaXXEHUSI CUYUTATh PACCTOSIHUE MEXAY MEPBBIMU NUPPAKIMOHHBIMH MUHHUMYMaMU,
PaCIOI0KEHHBIMH TI0 00€ CTOPOHBI OT TJIABHOTO MAaKCUMYyMa OCBEILIEHHOCTH.

Bapuanr 10, 20, 30

3aoanue 4. HailitTn nmokasaTeiib MPEeIOMIICHUS KUIKOCTH, 3alOJHAOMIEH MPOCTpaH-
CTBO MEXJY CTEKJISSHHOM IUIACTUHKOM M JIeKAled Ha HEW IUIOCKOBBIITYKIIOW JIMH-
30H, eclu MpHu HaOMI0AeHUHU B oTpaxkeHHOM cBete (A = 0,60 MxM) paguyc 8-ro TeM-
HOTro KoJiblla HproTOHA Okazaics paBHbIM 1,8 MM. Paanyc kpuBu3Hb! inH3b1 0,14 M.
3adanue 5.1 maBHbIE TUIOCKOCTH ABYX Npu3M Hukoss oO6pas3yroT Mexay co0oi yromu
B 30°. Kak M3MEHUTCSI THTEHCUBHOCTh MPOLIEIIEr0 CBETA, €CJIM IJIaBHBIE IIOCKO-
CTU JABYX HHUKOJIEH MOCTaBUTH oA yriioM 45°. UeMy paBeH yroiyl MKy rJIaBHbIMU
IUIOCKOCTSIMHM JIBYX HHMKOJIEH, €CIIM MOCJE MPOXO0KJIECHUS Yepe3 HUX CBETa €ro MH-
TEHCUBHOCTb YMEHBIIWIACH B 4 pa3a?

3aoanue 6.Ha mudpakmmonHyo pemeTky mjmHoN 15 MM, comepsxkamryro N = 3000
HITPUXOB, MAJAET HOPMAIbHO MOHOXPOMATUYECKUA CBET C JJIMHOM BOJIHBI
A=550uM. Onpenenuts: 1) 4ncno MakKCUMYMOB, HaOTIOJAEMbIX B CIIEKTPE AUPpPAK-
LHUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Pasznena 9 Ousuka aapa v DJeMeHTAPHBIX YaCTHUII

3aoanue 7. B Tabnuie npuBeACHBI AAEPHBIC PEaKIIUU, COOTBETCTBYIOIINE BApUAHTY
3amanus. OnpenenuTe HeJOCTAIOIIEE B 3alUCH SIAPO UM YaCTHUILYy U pacCUUTailTe

OHCPIUIO PCAKIIUU.
Ta6mmna 7.1 (x 3agavam 7.1.1 — 7.1.25)

Howmep Snepnas peaknus Howmep Snepuas peaknus

3aJa4u 3aJ1a4u
7.1.1 °Lj + 7—%Be + *He 7.1.14 °Be + °Li — 2+ “He
7.1.2 2C+2H—-72+'B 7.1.15 N + Li— ?+°H
7.1.3 160 + 5Li— 2+ °H 7.1.16 12C + "Li— 2+ “He
7.1.4 N+ 7Li »BF +? 7.1.17 UB + Li— 2+ 2n
7.15 1B + Li— ?2+°H 7.1.18 %0 + 5Li— 2+ “He
7.1.6 °Li + 2—%Be + 'H 7.1.19 N +6Li >0 +?+n




7.1.7 0B + Li— 7+ “He 7.1.20 1B + 3He— 2+ °Li
7.1.8 Y0 + 'H— 2+ *He 7.1.21 12C +8Li— 2+ 50
7.1.9 B0 +5Li— 2+ *He +n 7.1.22 0B + 8Lj— ?2+13N
7.1.10 ? + *He—*N +n 7.1.23 ? +5Li— 2H+ 10
7.1.11 °Li+ ? —>°Be + “He 7.1.24 ? 4+ Li— H+ °N
7.1.12 1B + “He— 2+ 'H 7.1.25 UN+3H>H+2+n
7.1.13 160+ 2 >N + *He

3adanue 8. Kakue wn3oTombl 0o0pa3yroTcsl B IEMOYKE PaJMOAKTUBHBIX PAacIajoB
sqep, IPUBEICHHBIX B TAOJIUIE, COOTBETCTBYIOIINX BapHAHTY 3aJaHMUs.

Ta6auma 8.1 (k 3agauam 8.1.1 — 8.1.25)

Howmep Hcxonnoe sapo [TocnenoBarenbHOCTH pacnaja
3aaun

8.1.1 232Th a—pB—op—a
8.1.2 220Rn a—>a—p—pP
8.1.3 2'Np oa— pB—a—a
8.1.4 238y e B—oB—a
8.1.5 *2Ra a—a—pB—a
8.1.6 235 a—pB—oa—p
8.1.7 22 \C o—>a—p—a
8.1.8 215pg a—pB—oa—p
8.1.9 21 At a—>a—p—pP
8.1.10 28 B—o—a—P
8.1.11 229Th e—B—oa—a
8.1.12 234pa B—aoa—a—a
8.1.13 234Th BoPB—oa—a
8.1.14 2l4pj o—>p—-p—a
8.1.15 2107 BoPB—oa—op
8.1.16 233pa B—a— o— P
8.1.17 216pq a—pB—-opB—a
8.1.18 228Ra B—>Pp—a—a
8.1.19 219Rn o—a— B—a
8.1.20 2l4pg a—pB—oa—p
8.1.21 223Fr o—>p—o—a
8.1.22 29t a—pB—-op—a
8.1.23 223Ra o—a—p—a
8.1.24 281Th Boao—pf—oa
8.1.25 231pg a—a—p—a

Kpurtepuu onieHKM KOHTPOJIbHOM padoThl Ne 2 17151 32a04HOM (POPMBI
00y4eHHs BO 2 cemecTpe

MakcuMaJIbHOE KOJHYECTBO OAJIIOB 34 KOHTPOJBHVIO PAa0OTY BO 2 CEMECTpE

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

2 0Oaja 3a 4eTBEepTYIo 3a7ady,



2 Oasia 3a MATYyIo 3ajauy,

2 Gaiia 3a IECTYIO 3a/1a4y,

2 bania 3a ceapMYyIo 3a/1a4y,

2 Gayta 3a BOCBMYIO 3a71a4y.

MuHHMaTbHOE KOJUYECTBO OAJJIOB 32 KOHTPOJBHYIO PabOTy BO 2 ceMecTpe

8.

[Tpu omeHKe KOHTPOJIBHON paboThI 1eecO00pa3HO PYKOBOJACTBOBATHCA Clie-
JTYIOIMIMMU KPUTEPUSMU OLICHKW 3HAHUM MO (PU3MKE, YUUTHIBAs JOMYIICHHbIEC CTY-
JIEHTaMU OIKUOKHU U HEJIOUETHI.

TI'pyovimu SBRSIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYJEHT: HE YCBOMWII
OCHOBHbIE (DM3UYECKUE TEOPUHU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPU pelie-
HUU 3aJlad pa3IMYHBIX TUIOB; HE 3HaeT (opmys, rpaduKoB, CXEM WJIM HE yMEET
OPUMEHSTh UX K PEHICHUSIM 3aJ1a4; HEe 3HAET €AUHUI] (U3NUECKUX BEITUYUH WU HE
yMEET MOJb30BaThCsl UMU; K TpyObIM OIIMOKAaM OTHOCATCA TaKKe HENPaBUIBLHO
c(OpMyIMPOBAHHBIE BOMPOCHI 3a/1a4M WJIM HEBEpPHBbIE OOBACHEHUS XOJa €€ pelle-
HUs, HE3HAHUE MPUEMOB PEIICHMS 3a/1a4, a TaKKe OLIMOKU, CBUIETEIbCTBYIOIIHNE O
HEIMPaBUJIbHOM IMOHUMAHUU YCIOBUS 33J1a4l WJIM UCTOJKOBaHUA perenus. Kaxnas
rpy0as ommnOKa oueHuBaercs muryc 1 basun.

Hezpyovimu owuokamu SBISIOTCS HETOYHOCTh 4YEpTEXa, rpauka, CXEMBI;
IPOIYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUL (DU3UUYECKUX BEIUYMH;
BbIOOP HepalMoHaIbHOIO Xxoaa pemeHus. Kaxnas HerpyOas ommnOka OleHUBAECTCS
munyc 0,75 6anna.

K neoouemam OTHOCATCA: HEPALMOHAJIBHBIE 3AIIMCHU IIPU BBIYNCIICHUAX, HEpa-
IUOHAJIbHBIEC IPUEMBI BBIUMCIICHUN, TPeoOpa30BaHuil U pELICHUN 3a/1a4; OTJEIIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKHU BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3amucel, yepTexeid, cxeM, rpadukoB. Kaxmbrii
HeJI04eT olleHuBaetcs munyc 0,25 banna

WNuTepBan 0anioB pedTUHTa CTYJEHTa 32 KOHTPOJbHYIO Pa00Ty COCTaBJISIET:

13,0 < R < 16,06aa1a ecinu CTYJEHT BBITIOJHWI PadOTy MOJHOCThIO O€3 OIlIN-
OOK ¥ HEJJOUETOB WIIH TIPH BBITOTHECHUH PaOOTHI MOTHOCTHIO O3 OMMMOOK U HEeT0ve-
TOB, HO TIPU HAJIMYUU HE 0oJiee OHON HE aKKypaTHOM 3aIlKCH.

11,0 < R < 13,0 6anya craBuTcs 3a pabOTy, BHIMOJHEHHYIO MOJHOCTHIO, HO
IIpY HAJIMYUU B HEW He OoJiee 0JIHOM HerpyOoil OMMOKY W OJTHOTO HEJ0UeTa W HE
0oJiee IByX-TpeX HEJIOUYCTOB.

8 < R < 11,06anmacraBuTcsa B TOM CIlly4ae, €CJIM CTYJEHT MPABUIIBHO BBINOJ-
HUJI HEe MeHee 2/3 Bceil paboThl Wiu TOMyCTHI: He Oosee oaHON TpyOoi OMMOKY |
JIByX HEJI0UETOB, WU HE OoJiee OHOU TpyOOol M OAHON HErpyOO ONMMOKHU, WIIN HE
0osee IByX-TpexX HErpyObIX OIIMOOK, MIIM OJIHY HErpyOyIo OIKUOKY U TPU HEl0UEeTa.

R<8 6aaj0B cTaBUTCS, KOT/1a YUCJIO OITMOOK M HEIOYETOB IIPEBOCXOINUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABJICHA OIICHKA «3», WJIM €CJIU TPABUIHHO BHI-
MOJIHEHO MeHee 2/3 Bceld paboThI.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynemem VUHDOpMaAIIMOHHBIX TEXHOJIOTUN

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenune noaroroku: 15.03.04 ABromaTu3anus TEXHOJIOTHUYECKUX MPOIIECCOB
1 IIPOU3BOJCTB

(k00 u Haumenogawnue)
[Ipoduns/mporpamma: ABTOMATH3AIMS TEXHOJIOTHYSCKUX MPOIECCOB W IMPOU3-
BOJCTB (110 OTPACIISIM)

Bomnpocs! AJ151 KOJJIOKBUYMOB
JJIS OYHO-3204HOM GopMBI 00yUeHH S
1o UCUUIUTNHE DU3nKa
KosnoxkBuym Ne 1
Pasznes 1. ®usnvyeckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUIbl IBHKEHUSI MATEPUATBHOM TOYKH.
YrnoBast CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonsl HproTOHA.
3aKOHbBI COXPaHEHUSI UMITYJIbCA.
PaGoTa 1 MOIITHOCT®.
Mexanunueckas sHeprus. Kunernueckas sHeprusi.
[TorennumanbHas SHEPrusl.
. IloreHumanbHas SHEpPrus Tenaa ABUKYIIErocs No1 JEHCTBUEM CUJIBI TSKECTH.
10 [ToTenmuanbHas 3HEPrUst ynpyro a1ehoOpMHUPOBAHHOTO Tea.
11.3aK0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yaap AByX aOCONIOTHO YIIPYTUX MIAPOB.
13.A0GcoMOTHO HEYTIPYTHIl yAap ABYX IIApOB.
14.3axon Bcemuphoro Ttsarorenus. ['paButanioHHoe mnosne. HampsokeHHOCTb
IPaBUTALIMOHHOTO MOJIS.
15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamaromtuit MomeHT. MoMeHT unepruu. Teopema IlITelinepa.
17.0npeneneHre MOMEHTOB UHEPLIUH TEIL.
18.YpaBHeHne AMHAMUKA BPaIaTEIHHOTO JIBHKEHUS TBEPJIOTO TEA.
19.Kunetnueckas 2HEprusi BpaIleHHs Tela.
20.3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBECHS TBEPAOTO Tea. Busl paBHOBECHS.
22."'apmoHHnUecKue KoJieOaTeIbHbIC TBUKEHUS.
23.CKOpOCTh U YCKOPEHHMSI TIPU TAPMOHUYECKHUX KOJICOaHUSX.
24 11py>XMHHBIA MATHHK.
25.duznyueckuil 1 MaTeMaTUYECKUI MasTHUKHU.
26.2Heprus rapMOHUYECKHUX KOJIEOaHM.
27 .3aryxaromue KojeOaHus.

©CoNoaRWNE



28.BrinyxieHHbIe KoiebaHus. Pe3oHanc.

onkwbdrE

8.

9.

KossiokBuym Ne 2
Pa3znes 2. MouiekyJisipHasi pU3UKa U TEPMOJUHAMHUKA
OcHoBubie nonoxenust MKT.
Makpockonu4yeckue napameTphl.
OcHoBHoe ypaBHenue MKT.
VYpaBuenus coctostHus. [lonsTre uaeanbHOro rasa. ['a3oBbie 3aKOHBI.
Cmech naeanpHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpolera MoJjeKyl. DPpQPeKTUBHBINA AUAMETP MO-
JICKYIL.
Pabora pacmupenus raza. ®u3nuecKuii CMbICIT YHUBEPCAIBHOM Ta30BOM I10-
CTOSIHHOM.
BuyTpennsist sneprus cucremsl. Terora u padoTa.
BHyTpeHHsst sHeprusi 01IHOATOMHOTO Ta3a. CteneHu cBOOOAbI MOJIEKY.

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

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHUKU K H300apUUECKOMY U HU30-

TEPMUYECKOMY IMpoleccy. AnuadaTHuecKuil mpouecc.

12.06patumbie 1 HeoOpaTUMBIE poriecchl. KpyroBoii mporiecc.
13.1ukn Kapuo. TepmoanHamudeckas 1ikajga TeMIeparyp.
14.3uTtponus. Bropoit 3akOH TepMOIMHAMUKH.

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

16.Da30BbIe epexoabl. M30TepMbl pealibHOTO rasa.
17.BHyTpeHHSIs1 SHEPTUS PEaTbHOTO rasa.

18.sBnenus nepenoca. Jduddyzus.

19.TennonpoBOIHOCTb.

20.Bs13k0CTh (BHYTpEHHEE TPEHUE).

o s

6
7.
8.
9.

KossiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akoH Kynona. [Ipunensr npumennmoctr 3akoHa Kimona. Eaununer usmepe-
HUS 3apsija.
OnekTpuueckue nois. HanpsEéHHOCTh 3iekTpruyeckoro noiis. Equauimst u3-
MEpeHUsl HanpsHKEHHOCTU. [IpuHIMI cynepno3uium.
[Torenuuan snekrpudeckoro mnois. PazHocts noreHunanos. [lorenuuan pe-
3YJBTUPYIOLIETO MOJIs. EMUHUIBI n3MEpeHusl.
CBsi3b IOTEHIMAJIA C HANIPSYKEHHOCTBIO TOJISL.
Nunykuus snektpudeckoro nois. [IoTok snekTtpuyeckon mHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tone paBHOMEPHO 3aps’KEHHON O€3rpaHUYHOM MIIOCKOCTH.
DJIEKTPUYECKOE TT0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHON cPepruecKol MOBEPXHOCTHIO.

10.ITone co3gaBaemMoe PaBHOMEPHO 3apsHKEHHOM HMJIMHIPUYECKOW IMOBEPXHO-

CThIO.



11.21eKTpoEMKOCTh. EMKOCTB M10CKOro KOHAEHcaTopa. EMkocTh chepuueckoro
KOH/IEHCaTopa.

12.CoenuHeHue KOHACHCATOPOB.

13.2Heprus 35eKTpudecKoro moJjs. [IIOTHOCTh SHEPTHH SIEKTPUIECKOTO TTOJIS.

KosnoxkBuym Ne 4.
Pa3zneu 4. DiaexkTpoanHamMuka
DIIEKTPUYECKHM TOK, CHJIa TOKA U IJIOTHOCTh TOKA.
OJ1C. 3akon Oma J1J1sl TOJIHOM ISTIH.
3akonsl Kupxroda 1ii1s1 pa3BeTBIEHHBIX LIETICH.
OCHOBHBIE 3aKOHBI ANEKTPUUYECKOTO TOKA B KIIACCUYECKOW TEOPUU DIIEKTPO-
MIPOBOJAHOCTH METAJIIOB.
PaboTa BbIX0/1a 3JIEKTPOHOB W3 METAILJIOB.
OCHOBBI 30HHOW TEOPUU TPOBOJAMMOCTH TBEPABIX TEI.
7. TonynpoBoanuku. COOCTBEHHAs W NpHUMECHAs! MPOBOJUMOCTD MOIYIPOBO/I-
HUKOB.
8. DnexkTpOHHO-IBIPOUHBIN epexo. [omynmpoBoIHUKOBEIE TPUOOPHI.
9. TpaH3HUCTOPBHI.
10.OMuCCHOHHBIE SBJICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BbIN pa3psijl.
12.CamocTosITeIbHBIN ra30BbIN Pa3psi U €T0 TUIIHI.

=l =

o vl

KosokBuym Ne S.
Pazgesn 5-6. DiuekTpoMarHeTu3M. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarHuTHOE MOoJI€ U €ro XapaKTePUCTHKHU.
JleiicTBrE MarHUTHOTO 1OJig Ha TOK. Cuna Ammepa. 3akoH AMmepa.
Cuna Jlopenua.
MarnuTtHoe 1oJjie ABUXKYIIETrocs 3apsja.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca 11t MAarHUTHOTO TOJIA.
SIBneHne >rmeKTpoMarHuTHOW MHAYKIMHU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKIHS. B3auMHast UHAYKIHS.
. Tpancdopmarop. DHEpryus MarHUTHOTO TIOJIS.
10 ua - u napamaraeTuku. @eppoOMarHeTHKU U UX CBOMCTBA.
11. CBoGoHbBIe KOJIeOaHUsI B KOJIeOaTeIbHOM KOHTYPE.
12.BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.
13.11enu mepeMeHHOTO TOKa.
14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs: MakcBea.
15.I'enepanus >1€KTPOMArHUTHBIX BOJIH.

CoNORLDE

KossiokBuym Ne 6.
Pa3nen 7. I'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHBIE TIPEJICTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKOIN ONTHUKHU.
BriBOJ 3aK0OHA MpeioMIIEHHUsI CBETA.
Tonxkue nun3bI. [locTpoenne n3o0pakeHUs TPEIMETOB C TTOMOIIBIO JINH3.

R AN
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OcHoBHBIE POTOMETPUUECKUE BEIUUUHBI.

6. KorepeHTHOCT M MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHuus
CBETA.

7. Metoas! HaOMOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. IIpumenenue uHTEPHEPEHIIUH.

10. ludpakuus ceera. [Ipunun I'rolirenca-dpenensi.

11.060cHOBaHKE MPSMOIMHEHHOCTH pacpocTpaHeHus cBeTa. 30HbI Dpenens.

12. Tudpakius cBeTa OT OJTHOM IIEIH.

13.Pa3pemaromasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaxionHas pemerka.

15. lucrniepcus cBera.

16.ITonspuzarus ceeta. ECTECTBEHHBIN M MOJIIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnroca.

18.Crioco6s! osyueHust OJMSPU30BAHHOTO CBETA.

KossokBuym Ne 7

Paznen 8. KBaHTOBO-ONITHUYECKHE SIBJICHUS
TemnnoBoe uznydyenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUs CBETA.
doTtornekTpuueckuii 3HPeKT.
dopmyia DitHiTeHa 115 BHEHTHeTo hoTodddexra.
Macca u umnyinsc poToHa.
Mopnens atoma Peszepdopna. [loctynatet H. bopa.
Teopus cTpoeHust atoma Bojopoja o bopy.
Hudpakuust mukpouactuil. Boisst ne bpoiins.
. CooTHotieHus HeomnpeneneHHocTe [ eiizendepra.
10 BosnHoBast GpyHKIIMS U €€ CTaTUCTUYECKUNA CMBICIT.
11.¥YpaBuenue lllpenunrepa.

©CoNORWNE

KosnoxkBuym Ne 8

Pa3nen 9. @usuka siipa U 3JIeMEHTAPHbBIX YaCTHII
OO6mue cBenenust 00 aToMax U siapax.

Oueprus cBs3u. [edekT maccsl sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUYEHUS.
3aKOHbI PAJIMOAKTUBHOTO pacnaja.

BpemeHHbIe XapakTepUCTUKU PAAMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. VicKkycCcTBEHHAs paAuOaKTUBHOCTD.
[Mosutpon. B* pacnaa. DIeKTPOHHBIN 3aXBar.

. Peakuusa nenenus. Llennas peakuus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tunbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AIIEMEHTAPHBIX YacTUIlaX.

wCoNOOR~ODE



KpuTtepun onieHKH 0TBETA CTY/IEeHTAa 0YHO-32049HOI ()OPMBbI 00ydeHH s
Ha Bompoc ko/uiokBuyma Ne 1, 2, 3 B 1 cemectpe
MaxkcuMaIbHOE KOJIMYECTBO OanaoB 3a mpu KonoksuyMma B 1 cemectpe 10,
T.€. 32 KKl KOJUIOKBUYM MaKCHMaJbHOE KOJMYECTBO OAJIOB cocTaBisieT 3,34
oaJnia.
MuHuMaJIbHOE KOJHYECTBO OaJIOB 3a mpu KoanokBuyma B 1 cemectpe 6,
T.€. 32 KOKJbIH KOJJIOKBUYM MHUHUMAJIbHOE KOJUYECTBO OAJIOB COCTABIIsCT 2 OaJi-
Ja.

Pacnpez:eneHHe 0aI0B Ha Ka>XIOM KOJUIOKBUYMC I10 OYHO-3a0YHOM q)opMe

06y‘1€HI/I}I B 1 CCMCCTPC MMPOUCXOIUT COIIACHO CIICAYIOIHUM KPHUTCPUAM!
Kpumepuu oyenxku | 0,58<R<0,67 | 049<R<0,58 |(04<R<049 | R<04

omeema Ha KOuioKeu- | OMauuHo Xopouio V00811em80- Heyooe8e-
yme 6 1 cemecmpe pumenbHo meopu-
MeNbHO

YpoBeHb ycBOEHUS Ma-
Tepuana, IpPeayCcMOT-
PEHHOI0 IPOrpaMMOn
VYpoBeHb 3HaKOMCTBA C
OCHOBHOM  JIUTEpaTy-
pOl,  HpPEenryCMOTpPEH-
HOM IIPOrpaMMou
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKpbITUSA
IIPUYUHHO-
CJIEICTBEHHBIX CBSI3€H
OTBeTpl Ha BOIIPOCHIL:
IIOJIHOTA, APTyMEHTHU-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
II0JIb30BAaTh OTBETHI HA
BONpOCHl 1111 Ooiiee
IIOJIHOTO  PacKpbITUS
COJIepKaHus BOIIPOCA
Oo0mii HHTepBaj | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
pelTHHIA CTYAEHTA 3a
OHMH KOJJIOKBHYM

B 1 cemecTpe

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

MakcumMaabHOEe KOJIHYECTBO 0aIOB 33 MAMb KOJIJIOKBHUYMOB BO 2 CEMECTPE

15, T.e. 3a KaX/AbIH KOJUIOKBUYM MaKCHUMaJIbHOE KOJIM4eCcTBO OamioB coctasiseT 3,0
Oasuia.

MuHHMaAJIbHOE KOJMYECTBO 0AJJIOB 3a MAMb KOJJIOKBHYMOB BO 2 CEMECTPE

10, T.e. 3a KaXABIA KOJJIOKBUYM MHHUMAJIHHOE KOJMYECTBO 0AIOB COCTaBIISET 2
oaJjiia.




Pacrnipenenenue 6aioB Ha KaXI0M KOJIJIOKBUYME MO OYHO-3a04HOM (popme
oOyueHus BO 2 ceMecTpe MPOUCXOAUT COTIIACHO CIEAYIOIIUM KPUTEPHUSIM:

Kpumepuu ouenxku | 0,53 <R<0,6 0,46< R <0,53 04<R<046 | R<0/4

omeema Ha KoanoKeu- | OMaudHo xopouio y00871emeo- Heyoosle-
yme 8o 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb yCBOEHHUS Ma-
Tepuaga, IMpPeayCcMOT-
PEHHOTO IPOrpamMMOi
YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEpaTy-
poii,  IIPELYCMOTPEH-
HOM MPOTrpaMMoil
YpoBeHb 3HAKOMCTBA C
JIOTIOJIHUTEIBbHON  JIH-
TepaTypoun

YpoBeHb  pacKpbITUA
MPUYHHHO-
CJIE/ICTBEHHBIX CBSI3€H
OTBeThl Ha BOIPOCHI:
MOJIHOTA, APryMEHTHU-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHl HA
BONPOCHl 1711 Ooiee
MOJIHOTO  PacKpbITUS
CoJIepXaHus BOIIpoca
Oommi uHTepBaJI | 2,65<R<3,0 23<R<2,65 20<R<23 |R<2
pelTHHIA CTYAEHTA 3a
OMH KOJJIOKBUYM

BO 2 ceMecTpe




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroku: 15.03.04 ABromaTu3aius TEXHOJIOTHYECKUX TPOIIECCOB
U IIPOU3BOJCTB

(k00 u HaumeHosaHUE)
HpO(bI/IJIB/HpOI'paMMa: ABTOMaTI/ISaHI/I}I TEXHOJIOTMYECCKUX MTPOHECCOB U ITPONU3-
BOJICTB (I10 OTPACIISIM)

KommiekT 3agaHuii 111 BbINOJHEHUs pacdeTHOM padoThl Ne 1
110 0YHO-32049HOM (popMe 00yueHUs
o pucruiinae Pu3uka

Paznen 1 Pusnyecknue OCHOBBI MEXAHHUKHU

3amaya 1. JIBe mpsiMble TOpPOTH MEpeceKaroTcs moA yrioM o. [lo Hum k me-
PEKPECTKY MPHUOIHNKAIOTCS JIBa aBTOMOOWIIS: TPY30BHK CO CKOPOCTBHIO V1 U JIETKOBOU
aBTOMOOMJIb CO CKOPOCTHIO V2. C maTpynbHOTO BEPTOJIETA 3aMETHIIH, YTO B HEKOTO-
pBIii MOMEHT BpEMEHHU T'Py30BUK HAXOAWJICS Ha paccTosHUM L, a jJerkoBoii aBTO-
MoOmIIb Ha paccTossHuM Ly ot epekpectka. TpeOyeTcsi OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MAIlIUH?

6) KakoBo MUHMMAaIBbHOE PACCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbBI, U
KOT/Ia 9TO CONMMKEHUE TMPOU30UILT?

B) KaKOBa CKOPOCTb aBTOMOOWJIEH B CHCTEME OTCUETa, JIBIKYIICIHCS BMECTE
C BEpTOJIETOM, €CJIH BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMITIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ V2, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Tpy30BOMY
114 30 54 90 600 1200 288 Py30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Py30BOMY
1.1.9 30 54 72 500 1000 216 rPY30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
1.1.11 90 54 72 500 750 216 Irpy30BOMY
1.1.12 30 36 54 600 1200 288 IrpPy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY




1.1.16 60 36 72 500 750 216 PY30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 PY30BOMY
1.1.20 30 54 90 600 1000 240 IpPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 IpPy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3agavya 2. OZHOPOJHBIN HIap MAcChl M CKaThIBAeTCs 0€3 CKOIBXKEHUS MO
HAKJIOHHOU INTOCKOCTH, COCTABIISIOIIEH YTOJI 0 C TOPU30HTOM. Haiitu:

a) YCKOpEHHUe IIeHTpa I11apa;

0) 3HaueHue kK0dPUIIMEHTa TPEHUS W, IPU KOTOPOM CKOJIbKEHUS HE OYy-
ACT,

B) KUHETUYECKYIO SHEPIHIO IIapa yepe3 Bpems t mociie Hayaia JBUKEHUS.

Tabmuna 1.2 (x 3amagam 1.2.1 — 1.2.30)

Howmep m, Kr a, t, c
3aJ1a49u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 14
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 1,1
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15




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

3anaua 3. 3aKOH JBWKEHUS IPY3UKa, IPUKPEIJIEHHOTO K MPYKUHE, B OTCYT-
CTBHUH 3aTyxaHus umeeT BUa X (1) = Xo Sin (Wt + @o),

['ne Xo - ammuTyAa Konebanus, W — IUKJIMYECKasi 4acToTa, (g — HayalbHas
daza.

OnpenenuTs Ha4YaJIbHYIO KOOPJIUHATY, HAadyaJbHBIE U MaKCHMaJbHbIC 3HAUe-
HUSI CKOPOCTH M YCKOpeHus rpy3uka. Iloctpouts rpaduku 3aBUCUMOCTH KOOpAMHA-

ThI, CKOPOCTH Ml YCKOPCHUS OT BPEMCHH.
Tabauia 1.3 (k 3agauam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c ©o
3a1a4n
131 0,05 6,28 w/2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 w/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 w/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 w/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KommnuiekT 3aiaHuii 1Jisl BBINOJIHEHHUSI PACUETHOM padoThI Ne 2
10 0YHO-32049HOI hopMe 00ydeHHs
no gucnuiuinae Pusuka

Pa3nen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

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

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

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

3agauda 2. B cocyne moj mopiiHeM Haxoautces ra3 Maccod M. Kakoe konu-
YECTBO TEIUIOTHI HAJI0 3aTPaTUTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckonbko npu 3TOM
MOJTHUMETCS MopIIeHs? Macca nopmHs M, miIomnaas ero MmonepeyHoro ceueHus S.
JlaBieHue Haj TTOPIIHEM P.




Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

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

KommuiekT 3aganuii 1isl BBINOJHEHUS pacyeTHOU padorel Ne 3
110 0YHO-32049HOI (popMe 00yueHUs
o aucrmiuinae Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaya 1. Ha puc.l nmoka3zansl TOUKH, PaCIOJIOKEHHBIE B y3JIaX PELIETKU C
sueiikor B (hopme kBagpara co ctopoHoit @ = 0,1 M. B HEKOTOpBIX y37aX pPEHIeTKH
pacnosoXkeHbl ToueuHble 3apaabl Q1, .... Qg, BEIUYMHBI KOTOPBIX C Pa3MEPHOCTHIO
uKn (1 uKn = 10 ®° Kn) ykasansl B Tabnuue 1. B ocTanbHBIX y3/1ax 3apsabl OTCYT-
CTBYIOT. Onpenennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOM B mocienHeM ctonlue Tabmuubl. Chenaite cXxeMaTHUYEeCKH PUCYHOK
JIMHAW HANPSDKEHHOCTH JIEKTPUYECKOTO MOJIS 3aJJaHHOM CUCTEMBI 3apsi0B.
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Ta6auma 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Bein4unnbI 3apsaoB Homep
1 2 3 4 5 6 7 8 9
3.11
1 1 2 7
3.1.2
2 1 1
313
2 1 1
314
3 1 1 1
3.15
1 1 2 1
3.1.6
1 1 2
3.1.7
1 2 1 2
3.1.8
3 1 1 1
3.1.9
1 1
3.1.10
1 2 1 2
3.1.11
1 1 1 1
3.1.12
1 2 1
3.1.13
1 1 1 1 1 1
3.1.14
1 1
3.1.15
1 2 1
3.1.16
1 1 1 1
3.1.17
1 1 1 1
3.1.18
1 2 1
3.1.19
1 1 1 1
3.1.20
1 1
3.1.21
2 2 2 2
3.1.22
2 1 1
3.1.23
2 1 1
3.1.24
1 1 2
3.1.25




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

3agaya 2. PaBHOMepHO 3apsbkeHHas cepa paguyca Ri okpykeHa cioem
JTURIIEKTPUKA, BHEIIHUN paguyc Kotoporo R; . 3apsan cdepsl paBeH Q, AusiaexTpu-
Yyeckasi MPOHUIAEMOCTh MaTepuaina cios €. HapucoBaTe Tpaduk 3aBUCUMOCTH
HaIPSHKEHHOCTH M MOTEHIMANIa 3JIEKTPUYECKOIO MOJS OT PAcCTOSHMS A0 LIEHTpa
cdepbl U BBIYUCIUTH MOBEPXHOCTHYIO IIIOTHOCTD 3apsia AUDJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

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




KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHSI PACUYeTHOM padoThI Ne 4
110 0YHO-32049HOH (popMe 00ydeHHs
no gucnuiuinae Pusuka

Pa3znes 4. DyieKTpoIMHAMUKA

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

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3a1a4u
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4,1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4,1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3
4,1.22 200 10 4 1,5
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4,1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agauya 2. C xakuM Kod3(QGUIIMEHTOM TOJIE3HOTO JIEHCTBUSI pabOTAeT CBUH-
HOBbIM akkyMyusTop, DC kotoporo U, eciii BO BHENIHEN LENH CONPOTUBICHHEM
Ruzert tok | ? Kakyto MakcuManbHYO TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHewHel nenu? Kak npu atom uzmenutcs ero KITJ[?



Ta6auna 4.2 (k 3agauam 4.2.1 — 4.2.30)

Homep Uu,B R, Om I, A
3agaum
42.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
424 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4.2.11 1,95 0,25 4,2
4,212 1,85 0,2 54
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 19 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 5,4
4.2.27 1,65 0,18 57
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHMSI PACYETHOM PadoThI Ne 5
110 0YHO-32049HOI popMe 00yueHHs
o aucrmiinae Pusuka

Pasne 5. DieKTpoMarueTu3m

3agaya 1. YacTtuia maccel M ¢ 3apsAi0M (] BJIETAET B IJIOCKUN KOHAEHCATOP
JUTMHBL L TIoJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yrioMm f . Haiitu
MEPBOHAYAJIbHYI0O KUHETHYECKYI0 3Hepruto yactuubl Wy, eclii HanmpsiK€eHHOCTb

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

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3aJa4u
51.1 1 1 5 /3 /4 1
5.1.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 0,5 -1 3 n/3 /4 3




515 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 T /4 /6 1
51.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
51.21 5 -3 5 w/3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DIEKTPOH IBUXKETCA B OAHOPOAHOM MATHMTHOM IIOJIE C MHIYK-
uen B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOM 0, COCTABIISIET C HANPABICHUEM BEK-
TOpa MHAYKIIMM MAarHATHOTO TOJS yrod a. OnpenenuTts paanyc U IIar BUHTOBOU
JIMHUY, TI0 KOTOPOM OYJET ABUTATHCS 3JIEKTPOH.

Tadauua 5.2 (x 3axavam 5.2.1 — 5.2.30)

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




5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 / n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepumn onenku pacuetrnnix pador Ne 1,2, 3 B 1 cemecTpe o 04HO-
3a04HOH (popme 00yUeHUsI

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

5 0aJuIoB 3a MEpPBYIO PACUETHYIO padoTy,

5 0aJuIoB 3a BTOPYIO pacyeTHYIO padboTy,

5 0aJuIoB 3a TPETHIO PACUETHYIO padoTy,

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

[Tpu onenke pacueTHo-TpaduyecKux padoT 1eIeco00pa3HO PYKOBOICTBOBATh-
Csl CIICAYIOIIMMHU KPUTEPUSIMH OIEHKU 3HAHHM M0 (PU3MKE, YUUTHIBAS JOMYIICHHBIC
CTYJI€HTaMU OIIMOKHN W HEJIOUETHI.

I'pyovimu sBASIOTCS OMINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE ()M3UYECKUE TCOPUU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPH pelie-
HUW 3aJ1a4 pa3IMYHBIX THUIIOB; HE 3HaeT (opmys, rpaduKoB, CXEeM WM HE yMEET
MPUMEHSATh UX K PEIICHUAM 3a7a4; HEe 3HACT eAUHUI] (U3HUCCKUX BEITUYNH WU HE
YMEET TOJB30BaThCs MMU; K TPYOBIM OIMMOKAM OTHOCATCS TaK)Ke HEMPaBUILHO
copMyITMpPOBaHHBIE BOMPOCHI 337a4i MJIM HEBEPHbIE OOBSACHEHUS XO/a ee pelle-
HUS, HE3HAHNE MIPUEMOB PEIICHHUs 3a7a4, a TAaKXKe OIMNOKH, CBUIETEIbCTBYIOLINE O
HEIMPaBUJILHOM TTOHUMAHWW YCIIOBHS 3aJIa4ll WM MCTOJKOBaHUS perneHus. Kaxmas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6a.

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

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



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

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

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

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

R<2,5 6aju1a cTaBuTCs, KOTa YUCIIO OMHMOOK M HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WIJIM €CJIU TPABWIHHO BHI-
MOJIHEHO MeHee 2/3 Bceil paOdoThI.

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

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

4 Gana 3a IEPBYIO paCUETHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

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

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

I'pyovimu SBASIOTCS OLIMOKU, CBUAETENBCTBYIOIINE, YTO CTYIAEHT: HE YCBOMWII
OCHOBHbIE (PM3UUECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh UX NPH pelie-
HUUW 33Jla4 Pa3IMYHBIX TUIOB; HE 3HaeT GopMmys, rpaduKOB, CXEM HJIA HE yMEeT
MPUMEHSTh UX K PEHICHUSIM 3aJ1a4; HE 3HAET eAUHUI] (U3NUECKUX BETUYHH WU HE
YMEET MOJb30BaThCsl UMU; K TPYOBbIM OIIMOKAM OTHOCATCA TaKKe HENPaBUIBLHO
c(opMyIMpPOBaHHbIE BONPOCHI 33J]aul WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHUE MPUEMOB PEIICHUs 3aja4, a TaKXKe OINOKHU, CBUJIETEIbCTBYIOLINE O
HEMPaBUJILHOM MMOHUMAHWHU YCIIOBUS 3aJla4ll WM UCTOJKOBaHUS perieHus. Kaxnas
rpy0as ommbOka orieHuBaercs muryc 0,7 oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUL (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIIMOHATBHOTO X0/a pemieHus. Kaxmas HerpyOas onmmOka OlleHUBAETCs
munyc 0,5 banna.

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



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3aluce, yepTexeil, cxeM, rpagukoB. Kaxmapiii
HeJl0ueT oneHuBaercs munyc 0,25 bania

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

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

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

1,9 < R < 2,6 0a/u1a cTaBUTCS B TOM Clly4yae, €CIU CTYACHT HNPaBWIbHO BBbI-
MIOJTHUIT HE MeHee 1/2 Bcelt paboThl WIIM IOMYCTHII: He 0oJiee OJHOM Ipy0oil OIIMOKH
W JIBYX HEJ0YETOB, WU He Oojiee oJHOM rpyOoi u oJHON HerpyOo OIMMOKU, WU
He OoJsiee ABYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpyOyro OIIMOKY U TpU HEJNO-
geTa.

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




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

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH
Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroku: 15.03.04 ABromaTu3aius TEXHOJIOTHYECKUX TPOIIECCOB
U IIPOU3BOJCTB

(k00 u HaumeHosaHUE)
HpO(i)I/IJIB/HpOI‘paMMa: ABTOMaTH3aIMA TEXHOJOTMYSCKUX IMPOIISCCOB M IIPOM3BOJICTB

(1o oTpacisim)

CamocrosiTesIbHAsA padoTa CTy/IeHTOB
1o UCUUIUTNHE DU3nKa

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

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

Paznea 3. DinexrpocraTuka
3. Cecnemosnekmpuxu.

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

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

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

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

Pa3gea 8. KBaHTOBO-ONTUYECKHUE SIBICHHS.
7. Onmuueckue k8aumosole cenepamopeol.

Pa3nen 9. dusnka sapa ¥ SJIEMEHTAPHBIX YaCTHII.
8. Ilepcnexmusvi pazeumus s0epnoii snepeemuku. Ilpobiema ynpaensemvix mepmosodep-
HBIX peaxKyuli.

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



Kpurtepun onennBanus koucnekros CPC
1 cemecmp
OYHO-3a0YHas hopma
MakcuMaabHOE KOJMYECTBO 0OAaJIJIOB 33 KOHCHEKTHI II0 mpem _pasjaenaM Ne
1.2.3 B 1 ceMecTpe 10 OYHOW, OYHO-3204YHOM (hopMe 0O0yueHHus 5 0aJLI0B, T.€. 3a
Ka)XJ10€ TIOJIHOE PACKpPBITHE TEMbl MaKCHUMaJbHOE KOJMYECTBO OAaJIJIOB COCTABIISET
1,67 Gasia.

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

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

1 cemecmp
3a04Has popma

MakcuManbHOE KOJMYECTBO OaIoB 3a KOHCIEKTHI IO mpem paszaeiiaM Ne
1.2.3 B 1 cemecTpe 1o 3a0yHOM hopme oOyueHus 15 0aaa0B, T.€. 3a KaXK10€ MOJI-
HOE PaCKpPbITUE TEMbl MAKCUMAIbHOE KOJMYECTBO 0AJIOB COCTABISAET S Oasa.

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

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOAUMO HAKCATh €ro Ha
1,0 6annoB u BeImie. [Ipy MOBTOPHOM IEepeNUCHIBAHUN KOHCIIEKTa B UTOTOBBIM peii-
THUHT UJET CPEAHUIN OasuT M0 BCEM IOTBITKAM.

Kpurepuu ouenuBanusi Koncnekros CPC
2 cemecmp
OYHO-3A0YHAsL, 3A04HAs popma

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

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

6,7, 8.9 Bo 2 ceMecTpe M0 OYHOW, OYHO-320YHOM, 3a04HOM opme oOydeHus 5
0aJUIOB, T.C. 32 KAX/bIi KOHCIIEKT MUHUMAJIbHOE KOJIMYECTBO OaIOB COCTABIISET
1,0 Gamn.

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




MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenune noarorosku: 15.03.04 ABTOMATH3aIINS TEXHOJIOTHYSCKHUX MPOLIECCOB U IPOU3BOICTB

Tpo¢punb: ABTOMATH3ALNSA TEXHOJIOTHYCSCKHUX MTPOLIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %" " T.IMaxycepa
15.03.2023 r.
JK3aMeHAIMOHHBIH OniteT Ne 1

1. Hpocmpancmeo. Bpems. Heuoicenue.

2. Bazxocmo (snympennee mpenue)
3. Dnexmpuueckuii mok. Cuna u nIOMHOCHb MOKA
4. Buibepume 0dun sapuanm omeema

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

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

CocraBuTelb: ( . Ao E.B. fIkoBnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 00pa3oBaHusa Poccuiickoii denepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpo¢puns: ABTOMATH3ALNSA TEXHOJOTHIECKHUX ITPOLIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 1

YTBEPXJIAIO

3as.muknom OM/I %" " T.IMaxyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIN OnieT Ne 2

1. Ckopocmu u yckopenue. [lpocmetivue 81l 08UICEHUSL MAMEPUATLHOL MOYKU.

2. Tenﬂonpoeot)ﬁocmb.

3. IHomok sexkmopa nHanpsicennocmu. Teopema I aycca ons JJeKmpocmamu4ecKko2o noJii

4. Buibepume 00un eapuanm omeema

! Ha (P,V)-mnarpamme m3o0paxeH muknndeckuid mporecc. Ha ygactkax AB-BC temmepaty-
- IS S R pa...
| BAPUAHTBI OTBETOB:
1) na AB — noBsInaercs, Ha BC - monwmkaercs;
2) MOHMKAaCTCS;
C 3) na AB — nonmwxkaercs, Ha BC - noBslmaercs;
4) moBBIIIACTCS.

CocraBuTe/b: D E.B. SIkoBnesa



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHAMOHHBIN OmaeT Ne 3
1. Venosas ckopocme. Yenosoe yckopenue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovsi—Jlenya.

4. Bvibepume 0dun eapuarm omeema
Ha pucyHkax n300paxeHbl 3aBHCHUMOCTH OT BPEMEHH KOOPMHATHI U YCKOPEHHUSI MATEPHAIIBHOMN TOUKH, KOJCOIIOLIEHCS MO rapMo-
HUYECKOMY 3aKOHY.

Iukmuyeckass wacrora KosieGaHUiA-
TOYKH pPaBHa

BAPUAHTHBI OTBETOB:

12ct 2)1ct
3)4ct; 4)3ct
CocTaBuTeb: ( ¢ Arooar 5 7 E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BAaTENbCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpodums: ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (110 OTpacisIM)

Cemectp_1
YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHaIMOHHBIN OneT Ne 4
1. 3axomnwvi Hetomona.
2. Buympenmnas snepeus peaibHo20 2asa.
3.  Onexmpocmamuueckoe none u e2o nanpsjcennocmy. Cunoeble JuHUU.
+
4. Bwibepume 0dun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH CO CKOpocThio © . Ha

—

puc. 1 okasaH rpahuK 3aBUCHMOCTH MPOEKIMH CKOPOCTHY, OT BpeMeHH ( © — eIMHUYHEIH BEKTOP MOJIOKH-
-
TEIBHOTO HanpaBieHus, V; — mpoeKius *  Ha 970 Hanpabienue). [Ipi 3TOM JUIsi HOPMAIBHOTO An M TAHICHIIH-
AIBHOTO ArYCKOPEHHUS BBITIOJIHSAIOTCS YCIOBHA. . .
BAPUAHTBI OTBETOB:

1) an - yMmeHbIIaercs, a; — MOCTOSHHO;

2) an— YyMEHbBIIACTCS, a; - YMECHBIIACTCSE;
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;
4) a,— MOCTOSIHHO, a; — YMEHBIIIAETCS

CocTaBUTeb: ( = A% 7 E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %" " T.IMakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OniteT Ne 5

1. 3axonvi coxpanenus umnynca.

2. Dazoevie nepexodvl. Mzomepmvl pearbro20 2a3a.

3. Paseemsnennvie yenu. Ipasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

CpenHss KMHETHYECKas HHEpPrus MOJEKYJIbl HJIeaJbHOrO rasa NpH Temmeparype I paBHa 8:lkT’ 3mecs | =
2

Nn + Ngp + 2Nk, te Nn ,Nep B Nk— umcIio cTemeHeit cBOGOIBI MOCTYNATENLHOTO, BPAIATEILHOTO U KOJIEGATENHOTO
JIBIDKEHUI MOJIEKYJIBL. )11 aTOMapHOTO BOAOPOA YUCIIO | PABHO. ..

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

CocTaBuTeib: Acarou— = E.B. SlkoBnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeNIbHOTO YIPEXKICHHS BBICIIEr0 00pa3oBaHMs
«KazaHCckuil HAIMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHvix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTu3aIys TEXHOIOTHYECKHX IPOLIECCOB M IPOU3BOICTB

Tpodus: ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (110 OTpacisiM)

Cemectp 1

YTBEPXJAIO

3as.muknom OM/I /ﬁ“’ " T.I.Makycesa
15.03.2023 r.

JK3aMeHaIMOHHBIN OuaeT Ne 6
1. Pa6oma u mowmocme.

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

3. 3axown Kynona. EQunuyvl usmepenus 3apsoa
4. Buibepume 0dun eapuanm omeema

Jlick HauMHaeT BPAamIaThCs I0J] JEHCTBHEM MOMEHTA CHJI, TpaduK BPEMEHHOH 3aBHCH-
MOCTH KOTOPOT'O IIPEACTAaBICH HA PUCYHKE. YKaKHUTe rpadK, MPaBHIBHO OTPaKArOIIHH
3aBUCHMOCTb YTJIOBOM CKOPOCTH JIMCKA OT BPEMEHH:

BAPUAHTBI OTBETOB:

)

1) ;

CocTaBuTEb: Ao E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 1
YTBEPXJIAIO
3ap.umkiom ®MJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OnaeT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepeus.
2. Oumponus. Bmopoii 3axon mepmoOuHamuxu.
3. Cmopounue cunvl. IneKxmpoosuricywas Cund u HAnpsjceHue.
4. Bwibepume odun eapuanm omeema

Cucrema COCTOUT M3 TpEX MIApoB ¢ MaccaMy mi=! Kr, mp=2Kr, m 3=3 KT, KOTOpbIC ABUTAIOT-
sl TaK, KaK [IOKa3aHo Ha PHUCYHKE

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

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

CocTaBuTe/ib: ' oo E.B. SIkosnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoioutl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpo¢uib:. ABTOMaTH3AIUS TEXHOJIOTHUYECKHUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACHISIM)

Cemectp_1

YTBEPXJAIO

3aB.1IUKIOM (DMI[% "~ T.IMakyceBa
15.03.2023 1.

JK3aMeHAUUOHHDBIH OuJieT Ne 8
1. IHomenyuanvnas suepeus.
2. Lukn Kapno. Tepmoounamuueckas wkana memnepamyp.
3.  Duepeus anexmpocmamuyecko20 nois.
4

Buibepume 0oun eapuanm omeema

JIMCK ¥ UIWHAP UMEIOT OJMHAKOBBIE MAacChl M paanychl (puc.). s ux MomeH-
TOB UHEPLIMHU CIIPABEIJIUBO COOTHOIICHHUE. . .

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

CocraBuTenb: A ” E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[poduib:_ABTOMATH3AINS TEXHOJIOTHIECKHUX MPOIIECCOB U MPOM3BOJICTB (IO OTPACIIAM)

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHalMOHHbI OuteT Ne 9

1. Homenyuanvnas suepeus mena 0sudicywe20ca oo Oeticmeuem CUlbl MiCecmi.

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

4. Buibepume 00un eapuanm omeema
CIUTOLIHOM ¥ MOJIBII IIMJIMHAPBI, HMEIOIIIe OJIMHAKOBBIE MAaCChl U PaJANYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA
ropky. Eciu HadanbpHBIC CKOPOCTHU TEJ OJMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

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

CocTaBuTenb: Aroroa— E.B. SIkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN HCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpodus:_ABTOMAaTHU3AIMs] TEXHOIOIMYECKUX IPOLIECCOB U MPOU3BOJICTB (110 OTPACIM)

Cemectp_1

YTBEPXJIAIO

-

3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUOHHBIH OuJeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

2. IIpumenenue nepsozo 3axona mepModuHaMuku K u306apu1l€CK0MV U U30mepmudecKomy npoyeccy. Aouaba-

muyecKkuil npoyecc.

3. QJzeKmpoeMkocmb ve()unem-tozo nDOGOOHuKﬂ. Bzaumnas snexmpoemrxocme. KOH()@HCQmOl)bl.

4. Buibepume 0dun eapuanm omeema

Ha (P,V)-nuarpamme n3zo0paxkeH nukimdeckuii nponecc. Ha yuyactkax CD-DA Ttemmnepary-
L. . pa...

’ BAPUAHTBI OTBETOB:

2t 1) noBeImaercs;

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

DI +1— iC 3) nmonmxaercs;

4) ra CD — moumxaercst, Ha DA - moBsImaercs.

CocTaBuTEb! = S E.B. Slkosnepa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb:. ABTOMATH3aIUS TEXHOJIOTHYCCKUAX MPOIIECCOB M IPOM3BOJICTB (10 OTPACIIAM)

Cemectp 1
N YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OmJieT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. Iepeblil 3axoH MePMOOUHAMUKU U €20 NPUMEHEHUE K UB0XOPUHECKOMY NPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoli meopuu.
4, Bubepume 0dun sapuanm omsema

Ha PUCYHKaAX H306pa)KeHI)I 3aBUCUMOCTHU OT BPEMCHU KOOPAWHATBHI U YCKOPCHUA MaTepHaﬂBHOﬁ TOYKH, KoJ1e0110-
mieiics mo TrapMOHHNYCCKOMY 3aKOHY.

2
a, Mie
12 oo HI/IKHI/I‘ICCKEUI JacToTa KoJeOaHui
X, M LER S TOYKH paBHA
10
a4 BAPUAHTBI OTBETOB:
ol SR 1)4ct 2)3ct 3)2c¢
sl L 4)1ct
L
25
[T 3.0
3.5 4
2T 4.0
EI.=2 D?‘ uis D=5 |.}D 1.2
oo t,c
4z t t t t t t
0.2 0.4+ og oz 1.0 1.2 1.4
t e
CocTaBuTelib: ' Ao £ E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOrO rOCyIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOIO YUPEXKICHHUS BBICIIEr0 00pa30BaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoI02utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIys TEXHOJIOTHYECKHUX NPOLIECCOB M POU3BOJICTB

Tpodums:_ABTOMAaTHU3AIMS] TEXHOIOIMYECKUX IPOLIECCOB U MPOU3BOJICTB (110 OTPACIIM)

Cemectp 1
N YTBEPXJIAIO
3ag.umktom OMJ] /ﬁ“’ " T.IMaxkycesa
15.03.2023 r.
JK3aMeHaMOHHBIN OmaeT Ne 12
1.  Heumpanouviii voap 0syx abcomomuo ynpyaux wapos.
2. Buympennss osnepaus oOnoamomnozo 2asa. Cmenenu c60600bl MOACKYIL
3. one pasromepio 3apssicenHol beCKOHEUHOU NAOCKOCMU.
4. Buibepume odun sapuanm omeema
— Ha pucynke npencrasnen rpaduk GyHKIUH PacpeneseH s MOJIEKYI UIeajJbHOTO ra3a 1Mo CKO-
f (V) = ﬂ
poctsm (pacnpenencane MakcBema), Tae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

KJIIOYEHbI B MHTEpBaJie CKOPOCTeH OT V 10 v+dv B pacuere Ha eIMHHILy 3TOro uHTepBana. J{ns
9TOH (YHKI[H BEPHBIM YTBEPKICHUEM SBISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAaKCHMyMa HE MEHsIETCS;
2) np¥ HOHIKEHUH TEMIIEPATyPhl BEIMYNHA MAKCHMYyMa PacTeT;
3) pu U3MEHEHHHU TeMIIepaTypsbI IUIOIAIb O/ KPHBOil H3MEHSETCS.

A

CocTaBuTeb: Aroou— E.B. SIkosnega




MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynomem HHGopmayuoHHbIX mexHoIo2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noxrorosku: 15.03.04 ABTOMaTH3aIHs TEXHOTOTHIECKHX IIPOLIECCOB U MPOU3BOJICTB
HpO(i]PIJ'II)I ABTOMaTPI3aL[I/I${ TCXHOJOTHUYCCKHUX ITPOLECCCOB U MPOU3BOACTB (1'[0 OTDaCJ’IﬂI\Q

Cemectp 1
YTBEPXJIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un eapuanm omeema

[lap u moxast cdepa, IMEIOIIIE OJUHAKOBBIC MAaCChl U PAANYChI, BKATHIBAIOTCS 6€3 IIPOCKAIb3bIBAHMS HA TOPKY. Ecian
HaYaIbHBIC CKOPOCTH TEJ OJUHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe MOgHUMETCS ToIast cdepa ;
2) o0a Tena MOAHUMYTCS Ha OJIHY U TY )K€ BBICOTY;
3)  BBIIIC TOMHUMETCS AP

CocTaBuTe/ib: E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HaITMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET)
Daxynomem HHpopmayuoHHbIX mexHoI02ull
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTHYECKHUX NPOLIECCOB M POU3BOJICTB
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHYSCKHX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIIAM)

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3amMeHAIMOHHBIN OusteT Ne 14
1. 3axou Bcemupnozo msazomenus. I pasumayuonnoe none. Hanpsocennocms epagumayuonio2o nois.
2. Paboma pacwupenus 2aza. Pusuueckuii cCMulC YHUBEPCANLHOU 2430801 NOCHOSHHOL.
3.  Hocnedosamenviroe u napainenvbHoe coeOUHeHUe nPO8OOHUKOS.
4. Buibepume 00un eapuanm omeema
T
1 . 5 Ha pucynke nzo0paxen nukn Kapuo B koopaunartax (T,S), rae S-saTponus. AamadaTHoe
- C)KaTHe IMIPOUCXOJUT Ha JTAIe ...
) ¥ BAPUAHTBI OTBETOB:
HN4-1;, 2)3-4;, 3)1-2; 4)2-3.
-3 - 3

¥

CocTaBuTeb: Ao E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB
[Mpodunb:_ABTOMATH3AIMS TEXHOJIOTUIECKIX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISM)

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OnJteT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeounsas onuna c60600H020 npobeza moaekyn. IhpexmusHviti Quamemp MoIeKYII.
3. Iomenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOGEPXHOCHIU.
4. Buibepume 00un eapuanm omsema
V_CA —
\ Marepuanbhass Touka M ABHKETCS MO OKPYXHOCTH CO CKOpO-
%
creio ¥ . Ha puc. 1 mokazan rpaduk 3aBHCHMOCTH IPOCKIUHU

=

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

Pic. 1 t HOTO HampaBJeHus, V; — IpoeKuus ¥ Ha o10 Hanpasienue). [lpu

3TOM BEKTOp MOJHOI0 YCKOPEeHMsI Ha pHc.2 UMeeT HalpaBJeHHe

\4

CocTaBuTenb: Aora— 7 E.B. SIkoBnesa

MuHHCTEpPCTBO HAYKH U BIcIIero obpasoBanus Poccuiickoii denepanun
HwxHekaMCKUii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHonoutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpodums:_ABTOMAaTHU3AIMS] TEXHOIOIMYECKUX IPOLIECCOB U MPOU3BOJICTB (110 OTPACIM)

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 16
1. Bpawaowuii momenm. Momenum unepyuu. Teopema Llmetinepa.
2. Cuecb udeanbHbix 2azos.
3.  Csa3b MedcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHATMUYECKO20 NOSL.
4. Bubepume 00un eapuanm omeema

Ipu pacuere MOMEHTOB HHEPIIMH Telld OTHOCHTEIBLHO OCeil, He
NPOXOISIIUX Yepe3 LEHTP Macc, UCHONB3YIT Teopemy LlITei-
Hepa. Ecnu och BpaleHHss TOHKOTO KOJIbIIa TIEPEHECTH U3 LICH-
Tpa Macc Ha paccTtostHue 2R (puc.), TO MOMEHT MHEPLUH OTHO-
CHUTEJIbHO HOBOW OCH YBEJIMYUTCS B ...

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

CocTaBuTelib: ' Ao E.B. SIkosnesa



MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepaunu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHnpopmayuonnvix mexnonoui
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[po¢ub:_ABTOMATH3aINs TEXHOJIOTHIECKHX HPOIIECCOB U MPOM3BOJICTB (II0 OTPACIIM)

Cemectp 1
YTBEPKIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 1.
JK3aMeHANMOHHBIN OmaeT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenus cocmosanus. Housmue udeanvnozo 2asa. I'azosvie 3akonbi.
3. Tepmosnexmpounas smuccus. Paboma evixoda s1ekmpona.
4. Buibepume 0dun eapuanm omeema

Ha pucyHke moxa3aH BeKTOp CHIIBI, JIeHCTBYIOIIEH Ha yacTuiy. Pabota, coBepiieH-
Hast ATOW CUJION MPH MEPEMEIICHUH YaCTHIBI B TOUKY C KoopauHartamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocTaBuTe/ib: e E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOIOTHYECKUX NPOLIECCOB M MPOU3BOJICTB

Tpo¢puns:_ABTOMATH3AIHMS TEXHOJOTHISCKHMX POIIECCOB M MPOU3BOJICTB (TI0 OTPACIIAM)

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHANHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUS. M8EPO020 Mend.
2. Ocnognoe ypasnenue MKT.
3. Ochosbl 30HHOU MeopulU NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 0dun eapuanm omeema

Touka M [IBHXKETCS [0 CIIUPAJIX B HAIPABICHUH, YKa3aHHOM cTpenkoil. HopmansHoe
YCKOpPEHHUE 10 BEIMYKHE He H3MeHs1eTCst. [Ipy 3TOM BelUYrHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzMeHsieTCS;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBuTe/b: S E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3oBanus Poccuiickoit denepanuu
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHGOpMayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

HaHpaBJ’IeHI/IC IIOATOTOBKH: 150304 ABTOMaTI/ISHL{I/Iﬂ TCXHOJOTHYCCKHX IMPOIECCOB U IIPOU3BOJCTB

Tpo¢uns:_ABTOMATH3ALMS TEXHOJOTHYCCKHUX POIIECCOB M MPOU3BOJICTB (110 OTPACIISAM)

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] /ﬁ“’ " T.IMakycepa
15.03.2023 r.
IK3aMeHAIMOHHBIH OuteT Ne 19
1. Kunemuueckas snepeus spawenus meiq.
2. Maxpockonuueckue napamempo.
3. Ione 06yx beckoneunvlx napaniebblx PASHOUMEHHO 3APAICEHHBIX NIOCKOCELL.
4. Buibepume 0dun eapuanm omeema
T 5 [pormece nzobpakeHHbIi Ha pucyHke B kKoopauHaTtax (T,S), toe S — sHTpomus, sBiIseTCs
BAPUAHTBI OTBETOB:
1) uzobapHbIM CHKATHEM;
. 2)M30XOPHBIM OXJIAXKICHHEM;
3) M30TEPMUYECKUM CIKATHEM;
3 4) aguabaTHBIM PACIIUPEHUCM.
CocraBuTenb: R £ E.B. Slkosnesa
MHUHHCTEPCTBO HAYKH H BbICIIEro oOpasoBanus Poccuiickoii denepannn
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoIo2utl
Llukn uszuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX MPOLIECCOB M MPOU3BOJICTB
Tpo¢puns:_ABTOMATH3AIHMS TEXHOJOTHYSCKHMX IPOIIECCOB M MMPOU3BOJICTB (TI0 OTPACIISAM)
Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUUOHHBIH OuJeT Ne 20
1. 3axown coxpanenus momenma umnyisca.
2. Ocnosnvie nonoscenus MKT.
3. Honynposoonuxu. Cobcmeennas nposoouMocms nOAYRPOEOOHUKOS.
4. Bwibepume odun eapuanm omeema
f(v) 4 Ha pucynke npencraeneH rpaduk GyHKIIUH pacrpeelieHUsT MOJIEKYI HaealbHO-
dN
f(v)=—
ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBema), Tie Ndv _ noms mo-

: JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBaje CKOPOCTEH OT v 10 v+dv B
i | pacdere Ha eIUHHUIY 3TOr0 MHTepBaya. [1st 3TOH (YHKIMU BEPHBIM YTBEPKACHH-
: €M SBJISICTCS IIPU BO3PACTaHUU TEMIIEPATYPHL: ...

| BAPHUAHTBI OTBETOB:

| . >

| 1) MakCHMyM KPHBOW CMECTHUTCS BIIPABO, B CTOPOHY GOJIBIIIMX CKOPOCTEH;

1 2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
v e V. 3) MaKCHMyM KPHBOI CMECTHTCSI BIIEBO, B CTOPOHY MEHBIIINX CKOPOCTEH.

CocTaBuTeb: ey E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Tpodunb:_ABTOMATH3AIMS TEXHOJIOTUIECKIX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPacsiM)

Cemectp 1

YTBEPXKJAIO

.

3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.

JK3aMeHAMOHHBIN OmaeT Ne 21
Yenosus pasnosecus meepdoeo mena. Buowi pasnosecus.
Ocnosubie nonoicenuss MKT.
Dekmpocmamuieckoe noie paHOMEPHO 3aPANCEHHOU chepuyuecKoll NOBEePXHOCHIU.
Buibepume ooun eapuanm omsema

PR

_ .2
MomeHT HUMITYJIbCa T€JIa OTHOCUTECIIBHO HEIOIBKHOM OCH M3MEHSIETCS I10 3aKOHY L=at . YKaxure rpa(bmc, mnpa-

BUJIBHO OTPa’KaIOIIMK 3aBUCMOCTB OT BPEMEHH BEITMYUHBI MOMEHTA CHJI, JEMCTBYIOIUX HA TEIO.
BAPUAHTBI OTBETOB:

M M M o

1) b2 ) t;4) k.
CocTaBuTe/ib: 7SS E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpodub:_ABTOMATH3AINS TEXHOIOTHIECKHUX TPOLIECCOB W MPOU3BOJICTB (TI0 OTPACIIM)

Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.

JK3aMeHAUHOHHBIH OuJeT Ne 22
Lapmonuueckue xonebamenbhbie OBUNCECHUSL.
Cmecy udeanbHvix 2a308.
Konmaxm snekmponto2o u 0blpouH020 HOAYRPOBOOHUKOS.
Buibepume odun sapuarnm omeema

yl\

Eal N .

CucreMa COCTOMT M3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KT, m 3=3 KT, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK TOKa3aHO Ha PUCYHKE

Ecmm ckopoctu mapoB paBHBI VI=3M/c, v2=2M/c, v3=1m/C, TO BEKTOpP CKOPOCTH
HEHTPA MACC 3TOM CHCTEMBbI HAIIPABJICH. ..

m, BAPUAHTBI OTBETOB:

V. m, i 1) Bmons ocu -0OY;;

2) Baoiss ocu +OX

3)Bmonb ocu OX.

~y

~
=]

CocTaBuTeib: Ao 7 E.B. SIkosnesa



MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHGopmayuoHHbIX mexHoIo2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[po¢ub:_ABTOMATH3aINs TEXHOJIOTHIECKHX HPOIIECCOB U MPOM3BOJICTB (II0 OTPACIIM)

Cemectp 1
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 23

1. Ckopocmb u yckopenus npu 2apmonuyeckux korebanusx.

2.  Luxn Kapuo. Tepmodunamuyeckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

IIpu pacyere MOMEHTOB MHEPLMU TENa OTHOCUTENBHO OCEU, HE
NPOXOJSLINX Yepe3 LIEHTP Macc, UCMOb3yoT TeopeMy LlIteii-
Hepa. Ecam och BpaleHHs! TOHKOTO KOJbLA IIEPEHECTH M3 IICH-
Tpa Macc Ha pacctostaue 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIUUUTCA B ...

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

CocTraBuTenb: 7 S 7 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BIcIIero obpasoBanus Poccuiickoii denepanuu
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIE10BATEIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynomem Unghopmayuonnvix mexnono2uil
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHISCKHMX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIISAM)

Cemectp_1
YTBEPXIAIO
3ag.1ukiom OMJI /ﬁ" " T.IMakycesa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJieT Ne 24

1. Ipyocunnvii masmuux.

2. Ypaenenus cocmoanus. [lonamue udeanrvnozo 2aza. I azosvie 3akoHbi.

3.  Dnexmpuueckuti mox. Cuna u HI0OMHOCHb MOKA.

4. Bwibepume odun eapuanm omeema
CpenHsiss KHHETHYECKasi SHEPTUsl MOJIEKYJI ra3a npu TemiiepaType 7 3aBUCHUT OT HX CTPYKTYPbI, UTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BUJOB ABUXCHHA aTOMOB B MOJICKYIJIC. HpI/I YCJIOBUH, YTO UMEIOT MECTO TOJIBKO IMOCTYyIa-
TEJIHHOE U BpalaTeNIbHOE IBIKEHUE, CPEeIHsI dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3.+ 21 3) O H T
ST SkT S KT S KT

CoCTaBUTENb! = S E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOHKETHOTO 00pa30BaTeILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[po¢ub:_ABTOMATH3aINs TEXHOJIOTHIECKHX HPOIIECCOB U MPOM3BOJICTB (II0 OTPACIIM)

Cemectp 1
YTBEPXKJIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 25
1. Dusuueckuii u mamemamuueckuli MAAMHUKU.
2. Peanvuvie 2azvl. Ypasuenue Ban-dep-Baanvca.
3. Onexmpocmamuyeckoe none u e2o nanpaxicennocnv. Cunosble AuHuiL.
4. Buibepume 0dun eapuanm omeema
T 5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpoOmus, ABIsSETCS
BAPUAHTBI OTBETOB:
1) aguabaTHBIM CXKATHEM |
1 2)U30XOpHBIM HArpeBaHUEM;
. 3) u300apHBIM pacUIPEHHUEM;
3 4) M30TEepPMHUICCKUM PACIIUPEHHUEM.
CocTaBuTelib: T £ E.B. Slkosnesa
MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢huzuxo—mamemamuueckux OUCyunium
Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHYSCKHX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIISAM)
Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHaIMOHHBIN OmaeT Ne 26
1. Duepeus capmonuueckux korebanuii.
2. Buympennsas snepaus peaibHo20 2asa.
3. Cmopounnue cunvl. Dnexmpodsuicyuias Cuia u Hanpsjicenue.
4. Bwibepume odun eapuanm omeema
p F 3 o
Ha (P,V)-nuarpamme n3zo0pakeH nukimdeckuil nponecc. Ha yuyactkax DA-AB Temmnepary-
3 L-- - pa...
A L, g BAPUAHTBI OTBETOB:
2r 1) noBsimaercs;
’ 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
DI +1m— iC 3) moHmxKaeTcs;
4) na DA — nonmkaetcs, Ha AB - moBsIaeTcs.

CocTaBuTeib: oo E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Tpodunb:_ABTOMATH3AIMS TEXHOJIOTUIECKIX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPacsiM)

Cemectp 1
YTBEPXJAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxaowue xonebanus.

2. IIpumenenue nepsozo 3axona meDMO@uHClMuKM K M30661DM1£€CK0MV U uzomepmuvdecKkomy npoyeccy. Aouaba-
muyeckuii npouyecc.
3. Tlomenyuan snekmpocmamuyecko2o nojs. 3K6Mn0meHuuaﬂbel€ noeepxrHocmu.

4, Buibepume 00uH eapuanm omeema

duznyeckuil MasTHUK COBEpIIAET KOJIeOaHUst BOKPYT OCH, Ipoxosiueil uepe3 1.0 neprnexau-
KyJSIPHO TUIOCKOCTH pHUCYHKa. JIJIsi TaHHOTO IOJOXKEHHWS MAasSTHUKA MOMEHT CHIIBI TSKECTH
HarpasJcH ...

BAPUAHTBI OTBETOB:

1) ot Hac NePIEHANKYIIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) K HaM TIEPIECHINUKYIIAPHO IIOCKOCTU PUCYHKA.

CocTaBUTENb! oo E.B. Skosnepa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTMYECKHUX IPOLIECCOB M IPOU3BOJICTB
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTUYECKHUX MPOIIECCOB U MPOU3BOJICTB (110 OTPACIIsM)

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 28
1. Bunyocoennvie konebanus. Pezouanc.
2. Iepeuili 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOYECCY.
3.  Bwi6od 3axona Oma 8 pamkax Kiaccu4ecKol meopui.
4. Buibepume 00un eapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJla OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3ytoT TeopeMy lllteii-
Hepa. Ecam ochk BpaleHus: TOHKOTO KOJIbIla IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT HHEPIUH OTHO-
CHTEIIEHO HOBOM OCH YBEIIUYUTCA B ...

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

CocTraBuTenb: S 7 E.B. Slkosnesa



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIILHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocutl
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpasnenune noarotoBku: 15.03.04 ABpTomMaTHU3aiys TEXHOJOTMYECKUX MTPOIIECCOB
U IPOU3BOJICTB
[Tpodunb: ABTOMATU3AIMS TEXHOJOTHYECKUX MPOIIECCOB U MPOU3BOACTB (MO OTpac-

JIsIM )

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

MaxkcruManbHOE KOIMYeCTBO OaisioB 3a sk3amen 40:

10 6an0B 3a EPBBINA BOIIPOC,

10 GamnoB 3a BTOPO,

10 GamoB 3a TpeTuid BOIPOC,

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

HUA.
MUuHUMAIBHOE KOJIMYECTBO 0AJIOB 3a DK3aMeH 24.

B kaxnom Ounere 3 Teopernueckux Bompoca U 1 pacdyetHoe 3amanue. [lpu
pEIICHUH PACUETHOTO 3aJaHHsl TEOPETUUYECKHE MPEANOCHUIKH PAcKpbIBaTh 00s3a-
TEJIBHO.

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

- TIOKa3aJ TIIyOOKHE WU BCECTOPOHHME 3HAHUS 1O BONPOCY OWJIETa B COOTBET-
CTBHUHM C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONIUX (hH3MYeCKHMX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO M TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBII MaTepuall, IEMOHCTPUPYS YMEHUE aHAIM3UPOBATh PA3JIMYHbIC HAYUYHbIEC B3IJIsI-
JIbI, QpTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO To3uimio (1,2 < R< 1,4);

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

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

3a OTBET Ha 60npoc BuICTaBIsACTCS CTyNeHTY 8 < R< 9 f6annoe, ecnu CTyAeHT:

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

- CaMOCTOSTENILHO U TIOCJIEIOBATEIBHO M3JIaraeT y4eOHbIN Marepuai, mpe-
MPUHUMAET TIOTIHITKY aHAIM3UPOBATh PA3IMUHbBIE HAyYHBIE B3TJISABI 1 OOOCHOBATH



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

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

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

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

- MOKa3bIBaeT TBEPJbIC 3HAHUS O BOIPOCY OMIIETa B COOTBETCTBUH C y4eO-
HOW TIPOTPaMMO, OPUEHTHPYETCS JIUITh B HEKOTOPBIX JTUTEPATYPHBIX HCTOYHHUKAX,
3HAeT OTJCNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuai u3araeT pernpoayKTUBHO, JOMyCKask HEKOTOPBIE OIITNO-
ku (0,75 <R< 1,0);

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

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

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

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

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

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIUM (u3ndeckuM 3akoHaM (R<
0,75);

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

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

- peub c¢1a0bo0 pa3BuTa U MayioBbipasutenbHa (R< 0,75).



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpoduns: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB ¥ IPOM3BOICTB (IO OTPACISAM)

Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/JI /ﬁ“’ " T.I.Makycesa
15.03.2023 r.

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Maznummunas unoykyus. 3axon Amnepa.
Cospemennble npedcmaesienus 0 ceeme.
Tennosoe uznyyenue. 3axon Kupxeoga.
4, Bwibepume 00un eapuanm omeemad
Peaxius pacraia mpoToHa Mo cxeme p—oe tv+v
HEBO3MOXHA. JTO SIBJISIETCS CICICTBUEM HEBBIMOIHEHUSI 3aKOHA COXPAHCHUS. . .
a) JISNTOHHOTO 3apsa
0) 2IEKTPUYECKOTO 3apsiia
B) CIIMHOBOTO MOMECHTA MMITYJIbCa

wn e

CocTaBuTelib: e E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Harmpasnenne noarorosku: 15.03.04 ABromMaTH3aIys TEXHOIOTHIECKHUX MTPOIIECCOB U MPOHU3BOJICTB

Ipouib: ABTOMATH3ANNS TEXHOJIOTHIECKHX IPOIIECCOB U MPOM3BOJICTB (10 OTPACIAM)

Cemectp 2

YTBEPXJAIO

.

3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npoeooUMOCHIb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DJIEKTPOH JIOKAJIM30BaH B MPOCTPAHCTBE B mpeaeiax A x = 1 MkM. YuurtsiBas, 4to nocrosianast [Tnanka h

=1,0510 3*]Ik>c, a Mmacca snexTpoHa M = 9,1+103! kr, HeonpeaeneHHOCTL CKOPOCTU A Vy (B M/C) COCTaB-
JSIET HE MEHee. ..

a) 115
6)0,115
B) 8,7

CocTaBuTeb: S 7 E.B. SIkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHUX MPOIIECCOB ¥ MPOM3BOACTB (IO OTPACIISAM)

Cemectp 2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
IK3aMeHAIMOHHDBIH OuteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

Ha pucynke u300pakeHbl cTallMOHapHbIE OPOUTHI aTOMa BOJOPOJA COIIACHO MOJIe-
mu Bopa, a Taxke yCIOBHO M300paXKeHBI MEPEX0/Ibl 3JEKTPOHA C OHOW CTalnoHap-
HOHM OpOHUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyYCHHEM KBaHTa 3HEPTHU. B yib-
TpaHoIEeTOBON 00JIACTH CIIEKTpa 3TU MEepexopl Aal0T ceputo JlaliMaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredr wactoTe
KBaHTa B cepun JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;
3)n=3—->n=2; 4dn=4->n=3.
m=3 CocTaBuTEb: = S & E.B. Slkosnesa

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenne noarorosku: 15.03.04 ABroMaTH3aIys TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpo¢puns: ABTOMATH3ALNSA TEXHOJOTHIECKHUX MTPOLIECCOB U MPOU3BOJICTB (IO OTPACIISIM)

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] /ﬁ" " T.IMakycesa
15.03.2023 1.
IK3aMeHAHOHHBIH OmteT Ne 4
1. [ua- u napamacnemuxu. @eppomacHemuKu u ux c60uCmed.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenios ¢ noMowbI0 JUH3.
3. Popmyna Dinwmerina ons enewnezo pomospexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omeema

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

—_ =]
COCTABJISET C HAMpPABICHHEM MAJAIOMero GOToHa yromx ¥ =30
HOTO (POTOHA P; , TO UIMITyJIbC 3JIEKTPOHA OTAAYH PaBEH. ..

. Eciu umnynsc paccesin-

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

CocTaBuTe/ib: Ao 7 E.B. SIkosnesa



MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoit denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

Hpodmm,: ABTOMATH3AIM TEXHOJIOTHICCKUX MPOIIECCOB U MPOU3BOICTB (1'[0 OTDaCJ’IﬂI\Q

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
IK3aMeHAHOHHBIH OmiteT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaiu4unbl.
3. Cesemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposaTHOCTh 0OHAPYKHUTH IJICKTPOH Ha ydacTke (a,b) 0OHOMEPHOTO MOTCHIUAIBHOTO SIIMKA ¢ OECKOHEYHO BBICO-
b
W= Im dx
LE KHMH CTCHKAMH BBIYHCIIICTCS MO (opMyJie a , TIe % _ nnotHocTs BEPOSITHOCTH,
omnpezesaemas hd -pynkuueit. Ecnu hd -yHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
I 1 EL cx <l
\ I BEPOATHOCTb OOHAPYKUTH JIEKTPOH Ha yuacTke & paBHa...
1 |
1 |
: : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
EREY 8 8 2 4
CocTaBuTENb: S S & E.B. Slkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUH YHUBEPCUTET
Daxynomem HHupopmayuoHHbix mexnono2utl

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTHYECKHX IPOIIECCOB M IPOU3BOICTB

Tpo¢punb: ABTOMATH3ALNSA TEXHOJOTHYECKHX MTPOILIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] /ﬁ" " T.IMakycesa
15.03.2023 r.
JK3aMeHAUHOHHBII OuieT Neb
1. Jeiicmsue maznumnozo nons na mok. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmuocmb u MOHOXPOMOMUYHOCIY C8EMOGLIX 60aH. Mumepgepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos nanpsiicennocmu snekmpudeckozo (E ) u maenumnozo (H ) noneii ¢
9NeKMpPOMAZHUMHOU 601He. Bexmop nnomnocmu nomoxa snepauul S1eKmpomMacHUmMHo20 NoJis OpUeHMUPOSAH 6 HaNpas-

JIEHUU...

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

/

CocTaBuTelib: e E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 8600opoda no Bopy. Judpaxyus muxpouacmuy. Boanvl 0e Bpoiiis.
4. Buibepume 0dun eapuanm omeema.

Eciu 3a4epHEHHYIO [UIACTUHKY, HA KOTOPYIO MA/IA€T CBET, 3AMEHUTh Ha 3¢PKAJbHYIO TOM XKe IUIOIIA 1, TO CBe-
TOBOE JIABJICHHE . ..
BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmHTCS B 2 pasa;
3) yBemuumTes B 2 pasa.

CocraBuTensb: Arau— -.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbix mexHonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Harmpasnenne noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHIECKHUX MTPOLIECCOB U MIPOM3BOJICTB

Tpodus: ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (110 OTpacisiM)

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] /ﬁ&“’ " T.IMakycesa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouyer Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKuxX nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerores 4 PELIEeTKH C Pa3TMYHBIMH IOCTOSHHBIMU d, OCBEIIaeMbIe OTHIUM U

TEM K€ MOHOXPOMATUYECKUM H3JTYUYCHUEM pa3J'IPI'-IHOﬁ WHTeHCUBHOCTH. Kakoit PUCYHOK UILTIOCTPUPYET MOJIOKEHUE
TJIaBHBIX MAaKCUMYMOB, CO3JaBa€MbIX L[Hd)paKHHOHHOﬁ pemeTKoﬁ C HaMMEeHb el MOCTOSTHH O pemeTlm? (J — UHTCH-

CHUBHOCTH CBETa, P yroJ Tudpaxiunm).

BAPUAHTBI OTBETOB:

] ]
10T n 1 T

. A\

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

CocTaBuTens: 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (M0 OTPACISIM)

Cemectp 2
N YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JKk3aMeHAIMOHHBbIH OnJieT Ne 9

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

2. Ipumenenue unmepgepenyuu.

3. Bonnosas gyynkuus u ee cmamucmu4eckuii CMbiCiL.

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

20 HeKOMOPbIL 3AMKHYMbI KOHMYpP, om epemenu. IC unoykyuu He 8603HUKAEm HA UHMEPBATe...
D, Bo
Al

D

1 2 1 /4 16 tc
ABCDE ! !
20 1
-4 Bapua :TLl OTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeb: € ET 7 E.B. Slkosnesa

MuHUCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIys TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpodus: ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (110 OTpacisiM)

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAlMOHHBIIH Outer Ne 10

1.  Hwoykmusnocme. Camoundykuus. Bzaummnas undykyus.

2. ugpaxyus ceema. Hpunyun Loticenca-@penens.

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

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

BAPUAHTBI OTBETOB:

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

1,4 6000 K

L

500 P, HM CocTaBuTeb: o ST B E.B. SIkoBsnena



MuHUCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

Hpodmm,: ABTOMATH3AIM TEXHOJIOTHICCKUX MPOIIECCOB U MPOU3BOICTB (1'[0 OTDaCJ’IﬂI\Q

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAHOHHBII Omter Ne 11.
1.  Bumyorcoennviii snexmposaznumnsie xonebanus.
2. Obocnosanue npaMoIuHeHocmu pacnpocmpanenusi ceema. 3onvl Dpeners.
3. Obwue ceedenus 06 amomax u A0pax.
4. Bbl6epume 0()MH eapuarnm omeemada. Tlonnas cucmema ypa@HeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = 81_3) — -+ =
j‘Edl =- 87(15 fDdS = J‘pdV
@ ®»% @ )
—
- = - apn| .= — =
Hdl = J‘ j+— s j‘Bds =0
ot
(L) 3 )
Crenyrommasi CHCTeMa YpaBHEHUH CIIpaBeIABa IS IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TIOJSA ...
—
- = AB = - =
j‘Edl =—I—dS deS =0
{ ot
L &) &) 1) B oTCyTCTBUE 3apsHKEHHBIX TEJl U TOKOB IIPOBOJMMOCTH;
2) NpH HATMYHH 3aPSHKEHHBIX T B TOKOB MPOBOJIUMOCTH;
=
- = AD . o =
fHdl = J‘—dS deS:O
L it
(L =) ® 3) B OTCYTCTBHE 3apSAKEHHBIX TET;
4) B OTCYTCTBHE TOKOB IPOBOJIMUMOCTH.
CocTaBuTe/ib: £ E.B. Slkosnesa
MuHuCTEpCTBO HayKH U BhICILIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa3oBaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIMs TEXHOJIOTMYECKHUX IPOLIECCOB M IPOU3BOJICTB
Tpopuns: ABTOMATH3ALNS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)
Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 12
1. Maznumnoiii momenm SJeKMPOHOB U AnoMO86.
2.  Tudparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume odun sapuanm omeema .CraunoHapHbsiM ypaBHeHueM Llpenunrepa amst an1eKTpoHa B BOJOPOAONIO00HOM HOHE SIBISETCS
YPaBHEHHE ...
BAPUAHTBI OTBETOB:
¥ 2
2m pois ad 2
Ap+ —(E+——wp=0 X+ g, =0
& drer z 2
1) & 2)dx" A :
2.2

2
i TR Y ﬁ#ff";?EW:U
2 4) 2]

CocTaBuTeb: o 7 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aiys TEXHOJIOTMYECKUX IPOLIECCOB U POU3BOJICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 2
VYTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIH omteT Ne 13
1. Konebamenvuuviii konmyp.
2. Paspewaiowasn cnocobnocns onmuueckux npubopos.
3. Ecmecmeennas paduoakmusnocme. o, B, y — usiyuenus.
4. .Buibepume 0dun sapuanm omeema
Ha pucyHke noka3aHbl HarpasieHus najaromuiero gorona (y), paccesHHoro ¢ortoHa (y’) u
Vi 9JIeKTpoHa oTHa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H
p=30°

COCTABJISICT € HAIIPABJICHUEM MaAarolIero CbOTOHa yroia . Ecmm HUMITYJIbC PACCCAH-

Horo ¢orona P:b , TO UIMITyJIbC 3JIEKTPOHA OT/AAYH PaBEH. ..

o P
i
£ BAPUAHTDBI OTBETOB: 12 P; ; 2) 2\/§ P;) ; 3)\/5 P;; 4) P;.
CocraBuTenb: 4 Ao 7 E.B. Slkosnesa
MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIICIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.04 ABroMaTH3aIys TEXHOJIOTHYECKHX IPOLIECCOB M IPOU3BOICTB
Tpoduns:
Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
Ix3aMeHAUOHHBIN OmaeT Ne 14

1.  Ocnoser 30nn0ii nposodumocmu meepdwix men.

2. udpaxyuonnas pewemxa.

3. 3axouwi paduoaxmusHnozo pacnaoa.

4. .Buibepume 00un eapuanm omeema

I[TonoXeHre aToMa YIJIepoja B KPUCTAIMUECKON PEIIETKE a/iMa3a ONPEEIEHO ¢ MOTPEIHOCTEI0 Ax = 5+ 1071 M, VuuTs-

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

CocTaBuTENb! i ..B. Slkopnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexkaMcKkuii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl
UMKJZ ¢M3MKO*Mam€/WamMV€CKMX ()MCL}M}’UZMH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB
[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnummnozo nons.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuxu paduoaKmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

[Ipu nageHuu cBeTa U3 BO34yXa Ha AUAICKTPUK OTPa KEHHBIN JIyd IOJIHOCTBIO MOJIPU30BaH NpH yrile naaeHus 60 rpagy-
coB. IIpu 9TOM NpeIOMIICHHBIN JIyd COCTABISET C HOPMAJBIO Yrodl. ..

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

CocTaBuTeNb: 2 S 7 E.B. SIkosnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESKACHHUS BBICIIIETO 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem HHpopmayuoHHbix mexHonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aiys TEXHOJIOTMYECKHUX IPOLIECCOB M IPOU3BOJICTB

Tpo¢punb: ABTOMATH3ANS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)

Cemectp 2
_ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 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 HpI/I nepexogax dJCKTPpOHA B aTOME C OJHOI'O YPOBHS Ha APYIrOr 3aKOH COXpaHe-

k.

g . . — HWIMOMCHTa MMIIy/IbCa HAKIIATBIBACT ONPE/ICTCHHBIE OTPAHIICHHS (mpaBmItO OT-
3 4 6opa). B sHepreTnueckoM criekTpe aTomMa BoJIoposa (PHC.) 3anpeuienibim Tiepe-
2 -

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

CocTaBuTeb: = S == E.B. SlkoBnesa
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MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATENIbCKUI TEXHOJIOIHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

Ipoduns:

ABTOMAaTH3AIMS TEXHOJIOTUIECKHUX MPOIECCOB U MMPOU3BOJICTB (TI0 OTPACIISIM)

Cemectp 2

HwbhE

YTBEPXJIAIO

3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
Cospemennvie npedcmasienus o ceeme.
Honapusamopuwl. 3axon Manioca.
Hoepnvie peaxyuu. Uckyccmeennas paduoaxmueHoChb.

Buwibepume ooun eapuanum omeema

Ha pucyHke mokazaHa KBapkoBas AuarpamMma g _ pacmaza HyKJIOHa. Ota

yyYYy

1(111 ArarpamMma COOTBCTCTBYCT pCaKIUu ...
u § BAPHUAHTBI OTBETOB:

y¥yYy

1)p—>n+e_+{?e. 2)n—>n+e_+$’;.
3)n—>p+e +ve; 4)p—>p+e +Vv,
CocTaBuTENb! = S ~ E.B. Skosnepa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynomem HHpopmayuoHHbIX mexHoI02ull
Luxn pusuxo—mamemamuyeckux OUCYUnIUH

Harmpasnenne noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHIECKHUX MTPOIIECCOB U MPOM3BOJICTB
Tpoduns: ABTOMATH3AIHS TEXHOJIOTHIECKHUX MPOIECCOB U MMPOU3BOJICTB (TI0 OTPacsiM)

Cemectp 2

P ownpE

YTBEPXJIAIO

-

3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHALHOHHBII OuJieT Ne 18
3axon buo-Casapa-Jlannacca

Cnocobbl nosy4enus noaspu308anHo20 C6emd.
Hosumpon. f+ - pacnad. Inekmponnslii 3axeam.

Buibepume 00un sapuanm omeema. OnHa u Ta e TUPPaKIIMOHHAS PEUIETKA OCBEIIAETCS Pa3IMYHBIMH MO-
HOXPOMAaTHYECKUMH M3IYICHUSIMH C PA3TMYHBIMA HHTEHCUBHOCTAMU. Kakoi pUCyHOK COOTBETCTBYET CITy-

Yal0 OCBEIICHHS CBETOM HAaUOOJIbIIei YacTOTOii? (J — MHTEHCHBHOCTD CBETA, P . yroi Aupakuum).

BAPUAHTBI OTBETOB:

IP——
0 G4 sung

CocraBuTelb:



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB

[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 2
YTBEPXIAIO
3as.uuknom OM/] /ﬁ“’ " T.I'.Makycesa
15.03.2023 r.
OK3aMeHAlMOHHbII Ouier Ne 19

1. TIpancgopmamop. Duepaus maznumno2o nois.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuanm omeema
TTonoxeHue MbUTMHKKM Maccoii M = 10" KT MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTBIBAs, YTO MOCTOSHHAS
B=1,05-10" Joc- ¢

ITnanka , HEOTpeNeNIeHHOCTh cKopocTh 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,

CocTaBuTeb: E.B. SIkosnesa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3aiys TEXHOJIOTMYECKHUX IPOLIECCOB M IPOU3BOJICTB

Tpodums: ABTOMATH3AIMS TEXHOJIOTHIECKHUX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPacsiM)

Cemectp 2

YTBEPXJIAIO

3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycepa
15.03.2023 r.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bulbepume 00un sapuanm omeema
Ha myTu ecTecTBEHHOTO CBeTa MOMEIIEHBI JBE IUIACTHHKH TypMma-
nuHa. [Tociie mpoXokIeHus TUIACTUHKU 1 CBET MOJHOCTHIO MOJISAPU-
30BaH. Ecnu J1 u J» — MHTEHCHMBHOCTU CBeTa, MPOLIEAIIEro Iuia-
cTiHKH 1 ¥ 2 COOTBETCTBEHHO, U Yroyl Mexay HanpasieHusmu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPHAHTBI OTBETOB: 1)), = {41; 23, =53

3. Jp
Jy =Z~11’4) Js :E'

CocraBuTren E.B. Slkosnesa



) 4 6000 K

MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 ABromMaTu3aiys TEXHOIOTMYECKUX IPOLIECCOB M IPOU3BOICTB
[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB ¥ MPOM3BOICTB (IO OTPACISAM)

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2. Memoouvl nabarodenus unmepgepenyuu ceema.
3. Peaxuus cunmesa. Tepmosoepuas peakyus.
4. Buibepume 00un sapuarm omeema

BepOﬂTHOCTL O6Hapy)KPITL OJICKTPOH Ha Y4YaCTKE (a,b) OJHOMEPHOTI'0O NOTCHIUAJIBHOT'O AN~

]
W= Im dx
Y1 Ka ¢ OECKOHEYHO BBICOKMMH CTEHKaMM BBIUHCISiETCS 1O (opmysie a , Te wo_
IIJIOTHOCTh BEPOSITHOCTH, OIIpeneseMas hd -ynkuueii. Eciin hd -pyHKUIMS UMeeT BUI, yKa-
1 1 3 L<x<Ll
: : 3aHHBIN HA PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH JJIEKTPOH Ha ydyacTke 8 ' paB-
| I Ha...
] I
I
0 L 2. L BAPHUAHTBI OTBETOB: 1) S: 2) 1 ;3) E ; 4) §
3 3 8 4 2 8
COCTaBHTEb: oo e E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noarorosku: 15.03.04 ABroMaTH3aIMs TEXHOIOTHYECKUX IPOLIECCOB M IPOU3BOICTB

Tpoduns: ABTOMATH3AIHS TEXHOJIOTHIECKHUX MPOIECCOB U MMPOU3BOJICTB (10 OTPAcsiM)

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHALHOHHBII OuJeT Ne 22

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

2.  Bwi60o0 3akona nperomnenus ceema.

3. Tunwl 63auM00eUCMBUSA INEMEHMAPHBIX YacmUuY. 3aKOHbL U3IYYeHU aOCOIOMHO YePHO20 Mead.

4. Bwibepume 0dun sapuanm omeema

Ha pucynke mokazaHa KpHuBasi 3aBUCUMOCTH CIIEKTPAJIbHOHN IUIOTHOCTH JYHEPIeTH-
YeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAiIuHBI BosHbI mpu T=6000K. Ec-
JIM TeMIlepaTypy Tela yMEHbIIUTh B 2 pa3a, TO SHEpreTndeckas CBETUMOCTh abco-
JIIOTHO YEPHOTO TeJIa YMEHBIINTCS. .

BAPUAHTBI OTBETOB:

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

v
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MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocutl
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroBku: 15.03.04 ApTomMaTH3alus TEXHOJIOTUYECKUX ITPOIIECCOB
U IPOU3BOJICTB
[Tpodunb: ABTOMATU3AIMS TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB (10 0Tpac-

JIsIM )

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

MakcuManbHOE KOTUIECTBO 0auioB 3a dk3aMeH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTUid BOIPOC,

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

HUA.

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

- peub ciabo pas3BuTa M ManoBbipasuTenbHa (R< 0,75).



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

®dakynpreT MUHGOPMAIIMOHHBIX TEXHOJIOTHHA

]_[I/IKJ'I (1)I/I3I/IKO-MaTeMaTI/I‘ICCKI/IX JUCHUITIINH

Hanpagnenue noaroroku: 15.03.04 ABromaTu3alus TEXHOJIOTHYECKUX TPOIIECCOB

U ITPOU3BOJACTB
(K00 u HaumeHosaHue)

[Tpoduns/mporpamMma; ABTOMATH3AIUS TEXHOJOTHYCCKUX MPOIIECCOB M IPOU3BOJICTB
(1o oTpacisim)

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

o pucrmiinae Pu3uka

PexoMeHgalIMU 1O UCIOJb30BAHUIO

KOMIIIEKT TECTOBBIX 3aJaHUI COIEPKUT TECTHI IS TEKYLEro KOHTPOJIS 3HAHUM 110
pazzenaM U UTOTOBOIO KOHTPOJIS 3HAHUM, YMEHUI U HAaBBIKOB CTY/IEHTOB I10 BaKHEHUILIUM TeMaw,
u3ydaeMbIM 1o ¢usuke. s kaxxaod ydeOHOH rpynmbl pa3paboTaHO YEThIpe BapHaHTa pPaBHO-
CJIOHBIX U MapaJlIeNIbHBIX MO COAEPKAHUIO TECTOB.

Ha BbInosIHEHNE Ka)k0Tr0 UTOTOBOT'O TECTA MO AMCLHUIIIMHE PEKOMEHIYEM BBIIEISTH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMSI CTYAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIUCT
(6bmaHk) ¢ oTBeTaMM K 3aaHusAM TecTa. [IpoBepky OJ1aHKOB YJ0OOHO OCYIIECTBIISATh, €CIIM OTBETHI
noMelieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesTeIbHOCTH CTYIEHTOB IO OTBETaM 00eCeuynuBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxittoueHue B TecT 3a/1aHUl «y3KOH HalpaBiIEHHOCTH», 00ECIEUHNBAIOLINX POBEPKY
OJIHOM — IBYX €MHUI] HOBbIX 3HAHWM, TO3BOJISIET YBEIMYUThH KOJIUYECTBO 3a/laHU TECTA 110 CPaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYIEHTOB. BMecTe ¢ TeM TecThl He 00ecreuynBaroT NpoBep-
Ky BCeX BHUJOB ()OPMUPYEMBIX YMEHUH M HaBBIKOB, HapUMEp, YMEHUS OOOCHOBBIBaTh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIH ompoc. [Io3ToMy MTOroBoe TeCTUpOBaHME IIEIECOO00Pa3HO
IPOBOAMTH IEPE] dK3aMEHOM JUIsl ONIEPATUBHON JAMATHOCTUKHU YCBOCHMSI OCHOBHBIX (PU3NYECKUX
MOHATUH.

1 mpoBepKM WMTOrOBBIX 3HAHMM CTYACHTOB IpeuiaraeTcsi 4 BapHAaHTAa TECTOB.
Kax b1t Tect cocTouT U3 25 TecToBbIX 3a4aHui. Bpems BeinonHeHns Tecta 60 MUHYT

OCHOBHOI KOMIIJIEKT TECTOBBIX IK3AMEHALMOHHBIX 3aJaHUIl HaXOAWUTCS B MOJYJIBHOHN
00BEKTHO-OPHUEHTHPOBAHHOMN JTUHAMHYECKON yueOHOU cpene — MOODLE
(https://moodle.nchti.ru/) u Moxet UCHOAB30BATHCSA KaK JUIS TEKYIIErO KOHTPOJIS 3HAHWUN TO OT-
JENBbHBIM pa3jiesaM, TaKk U UTOTOBOT'O KOHTPOJISI 3HAHUM CTYJI€HTOB 10 AUCUHUILIMHE.

MakcumanbHOe KOJMYECTBO OallJIoB 32 UTOrOBOE TEeCTHpoBaHHE 3 Gajuia 3a 25 TECTOBBIX
3aJlaHHH, T.€. 32 KAKI0€ MPABIILHO BHITOJIHEHHOE TecToBoe 3ananue 0,12 Gamra.

Jlnist TOro 4ToObl UTOTOBOE TECTUPOBAHHE CUMTAIOCH CIIAHHBIM, HEOOXOJMMO BBITOJHUTD
ero Ha 2,0 Oamna u Bbimie. [Ipy MOBTOPHOM TECTHPOBAHUU B UTOTOBBIA PEUTHHT WIET CPEAHHMA
0aJu1 IO BCEM IOTBITKAM.



https://moodle.nchti.ru/

CtpykTypa Tecta no pusuke

Ne HaumeHnoBanue pasgena auc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KunemaTtrnka TOYKM W TOCTYMATEIHHOTO IBIDKEHHS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JlnHaMudeckre mapaMeTphbl BpamaTeIhbHOTO JIBIDKE-
HUS TBEPIIOTO Tea
6 JluHaMuKa BpaliaTeIbHOTO JBIDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHUKE
7 CrieranibHast TEOPHUS OTHOCUTENTBHOCTH
8 OCHOBHBIC TIOJIOKEHUS! M TOHSTHS MOJICKYJISIPHO-
KWHETUYECKOI TeopHu. 3aKOHBI UICaIbHOTO Ta3a
MonekynsipHass ¢Gu3UKa U Tep-
2 MOJIMHAMHKA 9 CpenHsist 3HEPTHS MOJICKYIT
10 Bropoe Hauano repmoarHaMHUKH. DHTponus. [{ukisl
11 SIBeHus mepeHoca
12 Teopema ['aycca s 371€KTPOCTaTUUECKOIO IOJIA B
BaKkyyMme
3 BHCKTpI/I'-IeCTBO U MardeTusm 13 CBs3b HAPps’KCHHOCTU U MOTCHIMAIa
14 DJEeKTpUYECKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa AJIEKTPUUECKUX U MAarHUTHBIX HOJEH
16 KoneGanusi. OCHOBHBIE TIOHSTHS U OIIPEICIICHHS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanns 1 BOTHBI
18 OHeprusi BonHbI. [lepeHOC SHEPTUM ANEKTPOMArHHUT-
HOI1 BOJTHOH
19 Wuatepdepennms u nudpakius cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspuzanust u qUctiepcus CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 Crnexktp atoma Bogoposa. [Ipasuio ordopa
KBanToBas (I)I/I3I/IKa u (1)1/131/11(3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DIEMEHTHI sAepHON du- 23 BemiecTBa. BomHoBast (yHkmmsa. COOTHOIIEHHE He-
3UKH W (PU3HKH 3JEMEHTapHBIX onpezenenHocrei I'eiisenbepra
dJacTurl. 24 VYpasuenus lpenunrepa (oburre cBoWCTBA)
25 DyHIaMEHTATBHBIC B3aMOICHCTBHS
KpuTepun oueHKH pe3ybTaTOB HTOTOBOTO TECTHPOBAHMSI:
KonnuecTBo BEpHO BBIIIOJIHEHHBIX 3aJaHU 21-25 17-21 13- 17 0-13
3a KaKIblil BEPHBI OTBET Ha BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oopazen aucra o

TBE€TOB CTyA€HTA.

Howmep 3ananus

HOMCp IMPpaBUJIbHOI'O OTBETA




Bapmuanr - 1
3AJJAHHUE Ne 1.

YCTaHOBUTh COOTBETCTBHUE MCKAY NpUCTaABKaMU K 0003HaYEHHUSIM CAUHUIL] UBMCPCHUSA U

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

Kuio —

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

(1).
BAPUAHTBI OTBETOB:

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

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

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

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

BCe BeMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKn0 YCKOPEHHUs axdTOTO Tea.

1)
2)
3)
4)

1)
2)

3)
4)

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

NuepumanbHON Ha3bIBa€TCSl CUCTEMOU OTCUETA ...
BAPUAHTDBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA

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

B KOTOPOU BBIMNOJIHIETCS BTOPOM 3akOH HbproTOHA

KOTOpas IBUKETCAI PAaBHOMEPHO



3AJAHHUE Ne S.

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

MOMCHTOB I/IHepI_II/II/I CHpaBGIUII/IBO COOTHOIIICHHC. ..
N | Nl ¥
> &
R
m
m /! K
[,
BAPUAHTBI OTBETOB:
1) Ir=Ix
2) 1>l
3) <l
3AJJAHME N 6.

Hlap u moselii munmuHAp (TpyOKa), HMEIOIINE OJJMHAKOBBIE MacChl M paJuychl, BKaThIBa-
10TCs 0€3 MpoCcKaib3bIBaHUs Ha TOPKY. Eciiv HayanbHble CKOPOCTH 3TUX TEJ OJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:

1) BbIIIE TOJHUMETCS TIOJBIN [IHIHHD

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

3AJIAHUE Ne 7.

B cucreme oTCcycTa, ):[BI/I)KYH_IGI\/'ICH CO CKOpPOCTBIO, COPI3MCpPIMOI>i CO CKOpPOCTBKO CBECTA

HaOJIroJaeTcs. . ...

BAPUAHTBI OTBETOB:

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

3) cokpalieHre pa3MepoB B HANIPABICHUH MEPIIEHAUKYISIPHOM JBHKEHHIO
4) yBenMueHHE pa3MEPOB B HANIPABJICHUH MEPICHIUKYIIIPHOM JIBHKCHUIO

3AJAHUE Ne 8.

JU1s nieaJIbHOrO ra3a MeX/ly MOJIEKyJIaMH NIPUCYTCTBYIOT:



1)
2)
3)
4)

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

3AZJAHHUE Ne 9.

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

CTPYKTYPbI, YTO CBA3aHO C BO3MOXHOCTHIO PA3JIMUYHBIX BHUJIOB ABHXXCHUSA aTOMOB B MOJICKYIJIC.
[Ipu ycrmoBuu, 94TO MMEIOT MECTO TOJBKO MOCTYNATEIFHOE M BPAIaTEIbHOE JABHKECHHUE, CPEIHSA
sHeprus Mojekyn azora (N2) paBHa ...

BAPUAHTbBI OTBETOB:
—kT
1)
—kT
2)
3
ey
3) 2
;
Ny
4)
3AJIAHME Ne 10.
Ha pucynke m3obpaxen nukia Kapao B xoopnunarax (P,V). AnuabGatHoe paciimpeHue
HpOI/ICXOI[I/IT Ha aTaric

v

BAPUAHTDBI OTBETOB:

3AIAHME Ne 11

SIBneHnE BHYTPEHHETO TPEHHS UMEET MECTO IIPH HAJTMYHUH TPAJUEHTA ...



BAPUAHTBI OTBETOB:

1) cKOpOCTH CII0€B KUAKOCTU WM ra3a
2) KOHIIEHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

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

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

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

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsJia —C. YKa)KUTE HalpaBjieHUe yObIBaHUS MOTEHIMAlIa B TOUKE A.

=G 1

ra

BAPUAHTbBI OTBETOB:

3AJAHHUE Ne 14

Ha pucynke npenacraBieHa 3aBUCHMOCTh MarHMUTHOI'O MOTOKA, MPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHU. DJIC NHIYKIINK B KOHTYpPE IO MOJYJII0 MaKCUMaJIbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX TOJIEH ClIpaBeAIuBbI YTBEPKIACHUS:
BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

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

CkIapIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHUs OJHOTO HAIMPABIICHUS C OJJUHAKOBBIMU MEPHOIA-
Mmu. PesynpTupyromiee koinebaHne UMeeT MaKCUMAaJIbHYIO aMIUTUTY 1y TIPH pa3HOCTH (a3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 0,257

3ATAHHUE Ne 18



[Tpu ymeHbIIeHHH B 2 pa3a aMILUTUTYABI KOJIeOaHH BEKTOPOB HANPSKEHHOCTH AIIEKTPH-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUM ...

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

1) B meHtpe Oenas mojoca, a mo 00e CTOPOHBI OT He€ PACHOI0KATCS YePeAYIOIIUecs pa-

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

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

BAPUAHTDBI OTBETOB:
1) mucnepcueit
2) nonspuzanuei
3) unrepdepennueit
4) mudpaxuueit
3AJIAHHUE Ne 21

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

BAPUAHTBI OTBETOB:

1) ymenbmuTcs B 8 pa3
2) yBenuuuted B 4 pasza
3) yBenuuutcsd B 8 pa3
4) ymenbmuTcs B 4 pasza

3ATAHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITYJIbCa HAKIJIaJbIBa€T OIpe/elieHHbIe orpaHndeHus (mpaBuiio orbopa). B sHepreruye-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHbim Tepexo oM SBISETCS. . .



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

CKOpOCTb IIpOTOHA B 4 pasa OoubIIIe CKOpPOCTH O-4aCTUIBI. HpI/I 9TOM AJIMHA BOJIHBI AC-
BpOfIJ'IH IMPpOTOHA OTHOCUTCJIBHO O-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+%ziEz;f:D
1) R
2 2.z
d f+2T(E oy X Yo =0
2) Ax b4 2
diy  2m
+—E1r{)':ﬂ
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3ATAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-H3IYYSHUS] UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

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



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

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M OBHKETCS 110 COUPAIHU C MOCTOSIHHOM 10 BEJIMYMHE CKOPOCTHIO B HAIIPABJIICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

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

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

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

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

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

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



BAPUAHTBI OTBETOB:

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

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAJIb3bIBAHMS C TOPKH BBICOTOM h. Torma BepHBIM yTBEP)KICHHEM 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
3AJTAHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

CpenHsisi KMHETHYECKasi SHEPrus MOJIEKYJ Ta3a mnpu Temneparype T 3aBHCHT OT MX
CTPYKTYpPBI, YTO CBSI3aHO C BO3MO>KHOCTBIO PA3JIMYHBIX BHUJOB JIBHJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEIOT MECTO TOJIBKO MOCTYIATEIbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSIA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

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

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

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

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

—

v

3AJJAHUE Ne 11

SIBneHue TenIoNnpoOBOAHOCTH UMEET MECTO IIPU HAIMYUU U3MECHEHHUS ...
BAPUAHTbBI OTBETOB:

1) TemmepaTypsl

2) KOHLEHTpaLUU

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

3AJAHHUE Ne 12

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

nonst £ uepes moBepxHOCTH cdeEpHI. ..

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

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

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

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

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

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

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



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

BAPUAHTBI OTBETOB:

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

IIpu yBenuueHuu B 2 pa3a aMIIUTY/bl KOJ€OaHNUN BEKTOPOB HAIPSHKEHHOCTH 3JIEKTPU-
YECKOI'0 ¥ MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA SHEPIUH ...

BAPUAHTBI OTBETOB:
1) yBenuuutcs B 4 pasza
2) yBenu4yuTCs B 2 pasza
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

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

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

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

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

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

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

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

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

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

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

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

BAPUAHTBI OTBETOB:

2
d EU-I-E;TEW:[}
1) dx s,
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4) b5 dmegr
3AJAHMUE Ne 25

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

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



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

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

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

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

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

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

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

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

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

CKOpPOCTh M3MEHEHHsI UMITYJIbCa TEJIA PABHA JIEHCTBYIOIIEH HA HETO CHUJIE

BO BCEX MHEPLUAIBHBIX CHCTEMAaxX OTCYETAa BCE MEXAHWYECKHUE SIBJICHHUS NPOTEKAIOT OAM-

HAKOBO IIPpXW OAMHAKOBBIX HAYAJIIbHBIX YCIIOBUAX

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

JIMYMHE U ITPOTUBOIIOJIOXKHEI 110 HAIIPaBJICHUIO

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

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

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

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

1)

BAPUAHTBI OTBETOB:

YBEJIMYUTCS B 4 paza



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

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

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

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

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

1) 3akon JlampToHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYaAI0 TEPMOIMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

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

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

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

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

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

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

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

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

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

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

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

3AJAHHUE Ne 14

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

ol s =
B e = = =
gy O
N
-
(<]

BAPUAHTBI OTBETOB:

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

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

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

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

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



BAPUAHTBI OTBETOB:

1) ammuuTymaoi
2) ¢asoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

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

BAPUAHTDBI OTBETOB:

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

BAPUAHTBI OTBETOB:

1) nmpu noKoe 3IEKTPUUECKUX 3apsiI0B

2) Bceraa

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PAaBHOMEPHOM JIBH)KEHUHM 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBEeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa)keHHE U MPEJIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEPACIPENCIIEHUE YHEPIUH CBETOBOTO U3IY4YEHUS IPH HaAJIOXKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

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

BAPUAHTBI OTBETOB:

1) HopManbHOU AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit moKasarTess MPeIOMIICHUS



3AJIAHME Ne 21

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

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

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

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

2) MeHblle



3) OyayT UMETh OJIMHAKOBBIC 3HAUCHHS

3AJAHUE Ne 24

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

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

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

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuanr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXY (PM3MUYECKHMMHU MOHATHEM U ompernencHueM. Llena ne-
JIEHUS U3MEPUTENILHOTO IpUOopa onpeaessercs ...

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE NepeMEIICHHs yKa3arTeysi Npudopa K 3HAYCHUIO U3MEPSCMO BEINYHHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BeICHHEM Mpe/ieNa H3MEPeHU I Ha YHCIIO ICJICHUH IKaIbl npruodopa
3AJIAHHUE Ne 2.

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

M

G BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHSETCs
3AJIAHME e 3.
3aBUCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH uMmeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINS CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUH?

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

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

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

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



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

A 4

="

~ —_—— -

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

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

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

3AJJAHME Ne 7.

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

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

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

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

3AJJAHME Ne 9.



CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACabHOTO ra3a Mpu Temieparype 1 paBHa

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

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

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

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

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

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

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

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

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

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

3AJTAHUE Ne 16



I'paduk nBUKEHUS MPU TAPMOHUYECKUX KOJICOAHUSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

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

BAPUAHTBI OTBETOB:

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

BAPUAHTbBI OTBETOB:

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

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

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

3) B BUIMMOM JAMaIa30He AJIUH BOJIH

4) pacripocTpaHSIOUINIICS B BAaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AIAHME Ne 21



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

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

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

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

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

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

Bbpoiins 6ombie ...

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

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ\lf + U (x, y,z,0)¥ = I'Haai

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

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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