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Ilepeuens Komnemenyuii U UHOUKAMOPOB OOCHUNICEHUSA KOMNEMEHYUNL ¢ YKA3AHUEM IMAN0E POPMUPOSAHUS 8 NPOUECCE OCE0CHUSL OUCUUNIUHDL
Komnerenmus:
OIIK-3 CNOCOOHOCMBIO UCNONB308AMb COBPEMEHHbIE UHDOPMAYUOHHBIE MEXHO02UU, MEXHUKY, NPUKIAOHbIE NPOCPAMMHbLE CPEOCmBad npu
peuteHuu 3a0ay npogheccUoHaIbHOU 0essmenlbHOCMIU,
OIIK-4 cnocobnocmouio yuacmeosams 6 paspabomke 000OUEHHbIX 8APUAHMOE peuleHusi NpoodieM, CEA3AHHLIX C asmomamusayueti npous-
800Cm8, 8b100pe HA OCHOBE AHANU3A BAPUAHMOE ONMUMATLHO20 NPOSHOZUPOBAHUSL NOCIe0CMBUL PeUleHUs.

Huourxamopuwt 00- Dmansl hopmuposanus KomnemeHyuu
CHUDICEHUA KOMNe- (yrkazamw ece memwl u3z PI1J])
™ Haumenosanue oyenou-
menyuu Jlexkyuu Ilpaxkmuueckue JlabopamopHnuie 3ans- Kypcosoit npoexm (pa- H020 CDEDCMEa
3anamus, 1abopamop- musn ooma) P
HblIl NPAKMUKYM

OIIK-3 Tema 1, He npedycmompenut | Tecmuposanue,  konmpons-
Tema 2, Tema 4, Tema 1, Haa paboma, pacuemuasn pa-
;eM" j’ Tema 5, Tema 2, ooma, nabopamopnas paéo-
Tizz 4 Tema 7 Tema 3, ma, xoncnekm no CPC,
Tema 6: Tema 4, KOJLIOKGUYM, IK3AMEH
Tema 7, Tema 5,
Tema 8, Tema 7
Tema 9

OIIK-.4 Tema 1, Tema 1, He npedycmompeubl Tecmupoeanue, KoOHmMpOJIb-
Tema 2, Tema 4, Tema 2, Haa padoma, pacuemnasn pa-
5 ‘;ZZ i’ Tema 5, Tema 3, ooma, nabopamopuas paoo-
Tema 5’ Tema 7 Tema 4, ma, koncnekm no CPC,
Tema é Tema 5, KOLOK8UYM, IK3AMEH
Tema 7, Tema 7
Tema 8,
Tema 9




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp
Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnas paboma 8 29 48
Bxoonoe mecmuposanue no 3 2 3
pazoenam
Koncnekm no CPC 3 2 3
Hmozosoe mecmuposanue no 3 2 3
pazoenam
Hlocewaemocms u Koncnekm 3 1 3
JeKyuil no pazoenam Oucuu-
naunsl (CTyoeHT BO BpeMs 3aHs-
THUA CaMOCTOATCIIBHO OTMEYAcT CBOC
npucyrctBue Ha miaatdopme SUOC
Moodle mocpenctBoM — 3ieMeHTa
«ITocenaeMocTh»)
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp
Ouenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemnasn paboma 2 4 8
Konumponvnas paboma 2 4 8
Koncnekm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnoxkeuym 4 6 8
Tecmuposanue no pazoenam 3 1 2
Ilocewqaemocmov u Koncnexkm 6 3 5
JleKyuil no pazoenam Oucuu-
niaunbl (CTyaeHT BO BpeMs 3aHs-
THUSA CaMOCTOATCIIBHO OTMEYACT CBOC
npucyrcTBue Ha miatdopme INOC
Moodle mocpenctBoM  3ieMeHTa
«[TocenaeMocTh»)
Hmozo60e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOeioB; HCUEPITBIBAOIIIE, ITOCIIe-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJ'II)?,yCT B OTBCTC ILOHOHHHTCHBHBIP'I MaTepI/IaII BCC HpCI[yCMOT-
PEHHBIE TPOrPaMMOM 3aJaHUsI BBIIOJHEHBI, KAYECTBO UX BBIIIOJHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

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

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIN TEOpETHYE-
CKO€ coJiep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX MPOTPaMMOil 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIIbHOCTH B U3JI0KEHUH IPOTPAMMHOI0 MaTepHaJIa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIbHBIL, JIO-
TUYECKU U3JI0KEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpPaKTUYeCKue pPadoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTECHIIMU He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

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




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

No | Haumenosanue |[Kpamkasa xapaxkmepucmuka ouenou-Ilpeocmaesnenue
n/n | OUEHOYHO20 |HO20 cpedcmea OUEHOUHO020 Ccpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1 [Dk3amen CpenctBo, MO3BOJISIIONIEE OIEHUTHh 3Ha- KoMIiekT — sKk3a-
HUSI, YMEHUS U BJaJCHUS 00ydaroliero-|\MeHaIlMOHHBIX Ou-
csl 10 yueOHOM JUCIIUIUIUHE. JIETOB
2 |PacuerHo- CpenctBo NMpoBepKH yMeHUM npuMeHsaTh| Komriekt — 3ama-
rpaduyeckas MOJTyYeHHbBIC 3HAHUS TI0 3apaHee ONpe-|HUM JJIs BBITIOJIHE-
pabora JIEJICHHOM METOJIMKE JJISI PELICHUsS 3a-|HUd pacyeTHo-
Jlay WU 3aJaHui 1O MOJYJIIO WU JTUC-|Tpaduyeckod pa-
[UIUIMHE B IEJIOM. 00ThI
3 |KomnokBuym CpencTBo KOHTpOJS ycBOoeHMs yueOHo-|Bompockl mo Te-
ro Marepuaia TeMbI, pasliesia WM pas-|Mam/paseinam
JIEJIOB  TUCIUIUIMHBI, OPTraHU30BaHHOE|AUCIUTLIINHbI
Kak y4eOHOE 3aHsITHE B BUJE coOeceno-
BaHMs MpernojaBaTeis ¢ 00ydaroIUMU-
Csl.
4 |KoutponeHag |CpeacTBo NpOBEPKH YMEHUN MPUMEHATh | KoMIiekT KOH-
pabora MOJyYCHHBbIC 3HAHMS ISl PEHICHUS 3a-|TPOJIbHBIX 3aJaHUi
Jlay OMPENIEICHHOr0 THUMa MO TEME WJIH|NO BapuaHTaM
pasneny.
5 |3ammTa nabopa-|CpeacTBo, MO3BOJISIONIEE OIEHUTh yMe-|TeMbl Jaboparop-
TOpHOM paOOThl |HHWE W BIAJCHHE OOYYaIOIIErocsl H3ja-|HbIX PalboT.
raTh CyTh MOCTaBJICHHOM 3a/1a4M, CaMo-
CTOSITEJIbHO TPUMEHSTh CTaHIAPTHBIC
METOJIbl IIOCTABJICHHOM 3a/laud C HC-
MOJIb30BaHUEM UMEIOIIeHcs 1aboparop-
HOM 0a3bl, MPOBOJIUTH AHAIN3 MOJYUYCH-
HOTO pe3yjbrara paboTel. MoxkeT
BBITIOJIHATHCSI B MHIWBHAYaJIbHOM IIO-
PSZIKE WU TPYNIION 00yYaronuxcsl.
6 |I[loaroroska [Ipomykt camoctositensHON — paboThi| Tembl coo01e-
KOHCIIEKTa  MO|CTYACHTa, MPEACTABIAIOMUNA  CcOOOM HUN
TE€Me, BBIHECEH-|TIOATOTOBKY KOHCIEKTa 10 Yy4eOHO-
HOTO Ha CaMo-|MIPaKTUYECKOM, y4eOHo-
CTOSITENBbHOE HCCJIEI0BATEIILCKON MM HAYYHOU TEME,
U3Yy4YEeHHUE. BBIHECECHHOM HA CaMOCTOSITEIbHOE H3Y-
YeHUE.
7 |IIpakTuyeckoe |3amaud PEKOHCTPYKTUBHOTO ypoBHS, Kommiekr  3amau
3ajaHue  (TIPO-|{MO3BOJISIONINE OLIEHUBATh U JUATHOCTH- |11 TPAKTHUECKUX

BEpKa pEIICHUS

pOBaTb YMCHHUSI CHMHTC3HUPOBATH, dHAJIM-

3aHATUHI




3aja4) 3UpoBaTh, 00001IaTh (HAKTUYECKUN U
TEOPETHYECKUI MaTepuai, C YCTaHOB-
JICHHEM TPHUYUHHO-CIICJCTBEHHBIX CBSI-
3eil 1 popMyITMpOBaHKEM BHIBOJIOB
Tecr Cuctema cTaHAApPTU3UPOBAHHBIX 3a7a-|DOHI  TECTOBBIX

HUM, IO3BOJISAIONIAS] ABTOMATU3HPOBATH
MpoLEeypy U3MEpPEHUs YPOBHSI 3HAHUU
U YMEHHI 00yJarolerocs.

3aJlaHud U1 TIPO-
BEJICHUS HTOTOBO-
ro TECTUPOBAHUS
10 TUCIUILINHE




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

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Y4eOHbIM TIJITaHOM 10 HampaBjieHUI0 MoarotoBku 15.03.04 «ABToMaTH3alms TeX-
HOJIOTUYECKUX TPOIECCOB M IPOU3BOJCTBY JUIsI OOYYArONIUXCS MPEAYyCMOTPEHO
MIPOBEJICHUE JTA0OPATOPHBIX 3aHATHH MO JUCHUIUTMHE DU3HKA.

JlaGopaTopHble 3aHATHS 10 JAUCIUILIMHE MPOBOJATCS B CIICIIUAIBLHO 000pY-
JIOBAHHBIX JJA0OPATOPHUAX C MMPUMEHEHUEM HEOOXOIUMBIX CPEeACTB 00ydeHUs: 1a00-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJIs UCCIECIOBAHUMN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE 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 U3MEPEHHS OT MIPSAMBIX?

3. Kakue ObIBatOT MOTPENTHOCTH U3MEPECHUIT?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTE anTOPUTMBI OMPEACICHUS JTOBEPUTEIHLHOTO MHTEPBAA TIPH TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

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

JlaGopaTopnasi pa6ora Ne3. P.113. OmnpeneneHue CKOPOCTH MYJW MPU MMOMOIIU
0QJUTMCTUYECKOTO MasiTHUKA
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOPHOU paboTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiiTe U 3alUIINTE 3aKOHBI COXPAHEHUS UMITYJIhCa U MEXaHHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEeKOMEHIYEeTCS CTPENSTh TOJBKO IO HEMOJBIKHOMY ITH-
JTUHJPY?

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

2. CdopmynupyiiTe OCHOBHOH 3aKOH AMHAMUKHU BPALIATEIbHOTO IBUKCHHUS.

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

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

JPUYECKUE TPY3bl HA KPECTOBMHAX MAaXOBOTO KoJieca MOABUHYTH K OCH Bpa-
nieHusa? OTBeT 000CHYMHTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOi MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3bpIBaeTCsl OJAHUM MojieM BemecTBa? 5. Kakue (akTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopHnasi 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 60mbmie Cy ? Jlokazats ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie Mpouecchl COBEPIIAOTCS BO BPEMSI BBIMOJHEHUS PA3JIMYHbBIX
ATANoOB TaHHOW PabOTHI?

>

JlabGopaTopnasi padora Ne/. P.200. 3HaKOMCTBO C 3JICKTPOU3MEPUTEIbHBIMU TPHU-
0opamu.
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. C npubopaMu Kakoil CUCTEMBbI Bbl TO3HAKOMUIUCH? OOBICHUTE MPUHIUI pa-
OOTBI.
2. Kak mopoOpaTh BepxHUH Mpezes nuarna3oHa U3MEepEeHUM Juisl MoJydeHus: 00-
JIe€ TOYHBIX PE3YJIbTATOB?
3. Kakum gomkeH ObITh JIyd 3peHHs] OTHOCUTENBHO IIKAJIbI IPU OTCUETE PE3yIib-
TaTOB?
4. Yto Ha3bIBae€TCS NPUBEACHHONW U OTHOCUTEIBHON NOrPEIIHOCTHIO?
5. CoOTBeTCTBYET JIM MpeAenbHasi aOCOIIOTHAS MOTPEUIHOCTh, BEIUUCICHHAS 110
KJIACCy TOYHOCTHU, ACUCTBUTEIHLHON MOTPEIIHOCTH Tprbdopa’?




JlaGopaTopnasi padota Ne8. P.212.M3MepeHne 31eKTPOEMKOCTH KOHIEHCATOPOB.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOI padoTe:
1. KakoBO Ha3Hau€HHE U YCTPONUCTBO KOHIEHCATOPOB?
2. Yto Ha3bIBaeTCs ANEKTPOEMKOCThIO? EMHNIIAa U3MEPEHUS DIIEKTPOEMKOCTH.
3. O0bacHUTE MPUHIUIT U3MEPEHUSI STICKTPOEMKOCTH C MTOMOIIBIO0 MOCTa TIepe

4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSIKEHUSMH U 3JIEKTPOEMKOCTAMHU

IIpH 11apaJuICJIbHOM H ITOCIICAOBATCIIBHOM COCAMHCHNHN KOHI[GHCE[TOPOB?
5. Kakue JAUDBJICKTPUKHU IIPUMCHAIOTCA B KOHIACHCATOPAX, U KAKHC OBIBAIOT THIIBI
KOHI[CHC&TOPOB?

6. Kak JAUDBJICKTPUK BIMUACT HA SJICKTPOCMKOCTD KOHI[GHC&TOpa?

JlaGopaTopHasi padora Ne9. P.221. M3amMepeHne COMpOTUBIICHHS TPOBOIHUKOB.
Teopernyeckue BONpOCHI I MOJrOTOBKH K J1a00paTOPHOM paboTe:
1. Yto Ha3pIBAaETCS DIEKTPUYECKUM TOKOM, CHJIOM TOKA M INIOTHOCTBIO TOKa. B
KAKHAX €JUHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBAETCS NEKTPOABIKYLIEH cuiion? [loueMy B 3aMKHYTOM LIENHU dJIEK-
TPUYECKUE CUIIBI HE MOTYT JUIUTENIBHO MOAACPKUBATD AJIEKTPUUECKUN TOK?
3.ChopmynupoBath 3akoH OMa B MHTErpajibHON (dopme s MOJHOW Ienu U
Y4acTKa LETH.
4. Yto Ha3bpIBaETCA dJIEKTPUUYECKUM CONPOTHUBICHHEM? OT 4ero 3aBUCHUT COIPO-
TUBJICHUE JIEKTPUYECKUX ITPOBOJIHUKOB? B Kakux eIMHULIaX OHO U3MepseTcs?
5. CopmynupoBaTs nepBoe 1 Bropoe npasuiia Kupxroda.
6. OOBACHUTH NPUHLIUIT AEUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

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

1€l HANPSYKEHHOCTU MAarHUTHOTO MO 3eMJIN
Teoperndeckue BONPOCHI I MOArOTOBKH K J1a00paTOPHOM padboTe:
1. BennunHa u HarpaBiieHHE CUIIBI AMIIEDA.

2. lloBenenue paMKy ¢ TOKOM B MArHUTHOM Mojie. MHAYKIMS U HANPSIKEHHOCTh

MAarHUTHOTO MOJIs, UX €IUHULIBI U3MEPEHUSI.
3. O0bscHute 3axkoH buo—Casapa—Jlamnaca.

4. Mertonnka U3MEpeHUs HANPSXKEHHOCTA MAarHUTHOTO TOJIST 3EMJIA C TTOMOIIBIO

TaHI'CHC—TaJIbBAHOMCTpPA.

JlaGopaTopnass padora Nell. P.311. Onpenenenue mokazaTess NpPeIoMJICHHS

CTEKJIa C MIOMOUIBI0 MUKPOCKOMA.
TeopeTudeckre BOMPOCHI ISl MOATOTOBKH K JJaAOOopaTopHOii padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKHU.

2. Kak cBsi3aHbl 1OKa3aTelb NPEOMIIEHUSI CPElbl U CKOPOCTh PacpOCTPAHEHUS

CcBETa B HEM?

3. IToueMy npu pacCMOTPEHUHU TPEIMETA Yepe3 MIIOCKYIO CTEKISHHYIO TIaCTHH-

Ky OH Ka)KEeTCsl pacIOIOKEHHBIM OJINXKeE.

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

MOIIBIO IUGPAKIIMOHHON PEIICTKH.
TeopeTudeckre BOMPOCHI TSI MOATOTOBKH K JJAOopaTOpHOi padoTe:




1. CrioHTaHHOE W MHAYLUUPOBAHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIIUI PaOOTHI

reJni—HEOHOBOTO JIa3epa.

2. Iudpaxuust CBETOBOM BOJIHBI Ha TU(GPAKIIMOHHON pemeTKe. Y CcloBUe MaKCH-

MyMa.

3. Kakas xaptuHa HaOmI0JaeTcsi Ha SKpaHE MPHU OCBEHICHUH JU(PPaKIIMOHHOU

pelIeTK: My4ykoM Oenoro csera?

Marepuainbl J1abOpaTOpHBIX padOT MPHUBEACHBI B METOJAUYECKHX YKa3aHMSIX,

p33pa60TaHHBIX IHUKJIOM d)HSHKO-MaTeMaTquCKHX JVICIIUIIJIVH.

HanmenoBanmne MCTO/I.YKa3aHUA U aBTOPLbI

Kon—Bo 3k3.

1. O6mas ¢pu3uka: pykoBOJCTBO MO JaOOpaTOPHOMY MpaK-
TUKYyMY [DJeKTpOoHHBIN pecypc] : yueoHoe mocooue / [Tox
pen. .b. Kpeinenkoro, b.A. Ctpykosa. - M.: UHOPA-M,

9BC «Znaniumy
http://znanium.com/bookr
ead2.php?book=345060#

2012. - 596 c. — Pexum noctyna: | loctynm ¢ nr000i TOYKH
http://znanium.com/bookread2.php?book=345060#, [0 | MHTEPHET IOCJe  PEeru-
napoo.- 9bC «Znaniumy» ['pud crparuu IP-anpeca HXTU
2. bukrarupos, B.B. ®usuka. JlabopaTopHbIil PaKTHKYM. 40 ok3.:
Yacte 1. Mexanuka u monekynspHas ¢pusuka/ B.B. bukra- 20 — B 6ubn.orn. YHUL]
rupoB, E.B. fxosneBa. — Cankr—IlerepOypr: CBoe m3na- HXTH
TenbCcTBO, 2020. — 106 c. 20 - Ha kag.
3.Badun, JI.b. 3amanus s caMOCTOSATEIHHONU pabOTHI 110 34 5x3. B OuOM.OTH

¢usuke. Y.3: yueb.nmocobue / J.b.Badpun; KITVY.- YHUI HXTU
Hwmxnexamck:HXTH,2012.-166 c.

4 SxoBneBa, E.B. ®uzuka. OCHOBHBIE 3aKOHBI U (POpMY- 40 sk3.:

JBI: CIPABOYHUK s cTyaeHTOB BY30B/E.B. SIkomnea.- | 1 3k3 — 6ubm.otn. YHUILL
Hwmxnexamck: HXTH,2013.-84 c. HXTU

39 »k3. Ha Kadenpe

Kaxxnass MHCTpYKLHMSI COAEPKUT KPATKUE TEOPETUYECKHE CBEIEHHUS, OTHOCS-
necss K JaHHOM paboTe, mepeyeHb HeoOXOAMMOro 00OpyAOBaHMS, MOPSIAOK BbI-

ITOJTHCHUA pa6OTBI, KOHTPOJIBHBIC BOITPOCHI.

Kpurepuu ouenku gadoparopabix pador no ¢pusuke B 1 cemecrpe

[Tpu moxaroroBke k naboparopHoit pabore mo guciuiuinde «Pusuka» B 1 ce-

MCCTPC CTYACHT AOJIZKCH BBIIIOJHUTH CIACAYIOIIHNC BUABI pa60T:

1 cemecTp
MunnmaiabHblii | MakCHMAJIbHBIA
Buasl pador
0as 0as
CamocTosiTenbHass MpopaboTKa TeopeThuye- 58 96
CKOI'0 MaTepuasa K JilabopaTopHoi paboTe ’ ’
O3HakoOMJIEHHE C YCTaHOBKOW, MPUOOPOM,
METOJIUKOM BBITIONHEHHsI Tab0paTOpHOI pa- 58 9,6
0OTHI
Brinonaenne He0OXOAMMOTO IKCTIEPUMEHTA 5,8 9,6
O6paboTka pe3yabTaTOB MCCIIECI0BAHUS, 110~ 58 96
CTpoeHue rpaduKoB ’ ’



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

AHanu3 pe3ysbTaTOB HCCIICAOBAHUS U BbI-

58 9,6
BOJI 110 paboTe

UTOI'O : 29 48

Takum oOpaszomMm, kaxmas jgaboparopHas paboTa OICHHBACTCS MUHUMYM B 29
0anoB, MakcumyM B 48 GastoB. Ilocie BbIMOMHEHHS BCeX pabOT pacCUMUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIEHOYHOMY CPEJICTBY, Kak CpeqHee apuMeTuuecKoe
10 BCEM JIA0OPATOPHBIM padoTaM.

Kpurepuu ouenku 1ad0paTtopHbIix pador o pusuke Bo 2 cemecrTpe

[Tpu moaroroBke k madbopatopHoit padboTe mo aucruruinae « Pusnka» Bo 2 ce-
MECTpPE CTYAECHT J0JKEH BBIIIOJHUTD CIEAYIOIINE BUABI PabOT:

2 cemecTp
Bubi paGor MunuMajbHbId | MakcUMaJIbHbIN
0asI 0as

CamocrosTenbHas npopaboTKa TeopeTuye- 16 24
CKOTro MaTepuaia K JabopaTopHoi padboTe ' ’
O3HaKOMIIEHHE C YCTaHOBKOH, MPUOOpOM,
METOJMKON BBITIOJIHEHUS Ta0OpaTOPHOU pa- 1,6 2,4
00ThI
BrlmostHeHrEe HEOOXOAMMOT0 SKCTICPUMEHTA 1,6 2,4
OOpaboTka pe3yabTaTOB HCCICIOBAHUS, TO- 16 24
CTpoeHue rpaduxoB ' ’
AHanmu3 pe3yJbTaTOB HCCJICIOBAHUS U BHI- 16 24
BOJI 10 paboTe ' ’

UTOTO : 8 12

Takum oOpa3om, Kaxaas jgabopaTopHas paboTa OIEHHWBAETCI MUHUMYM B 8
6anoB, makcumMyM B 12 GamnoB. [locne BbIMOMHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T MO JAHHOMY OIEHOYHOMY CPEJACTBY, Kak cpeaHee apuMeTuiecKoe
10 BCEM JIaDOpaTOPHBIM paboTam.



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

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alys TEXHOJIOTHMYECKHUX IMPOLIEC-
COB M IIPOU3BOJICTBY»

[Tpodunp/mporpamma: ABTOMATH3aIMs TEXHOJOTHYCCKHUX TIPOIECCOB WM IPOM3-
BOJICTB (110 OTPACIISAM)

VY4eOHBIM IJIAHOM MO HarpaBieHUto moArotoBku 15.03.04 «ABTromaTuzanus
TEXHOJOTHYECKHUX MPOLECCOB U NPOU3BOJICTBY ISl 00yHaroUIUXcsl MPELYCMOTPEHO
POBEJCHNE MPAKTHYECKUX 3aHATHH 1o nucuuiuinHe ®U3nKa Bo 2 ceMecTpe.
OOy4aromuMes IpearaloTcs pasHOYPOBHEBBIE 3a/auyd U 3aJaHUs PEKOHCTPYK-
TUBHOI'O YPOBHS, MO3BOJISIOIINE OLEHUBATh U JTUArHOCTUPOBATh YMEHUSI CHHTE3U-
poBaTh, AHAJIM3UPOBATH, 0000IIATh (PAKTUYECKHI M TEOPETHUECKHIl MaTepual C
(GopMyJIMpOBAaHUEM  KOHKPETHBIX  BBIBOJIOB,  YCTAHOBJIIEHHEM  IPUYHUHHO-
CJIEICTBEHHBIX CBS3EH.

3aganmue 1

1. JIBa 01MHAKOBBIX 3apSKEHHBIX IIApUKA MACCOM m= 5 T, MOABEIICHHBIX B
OJIHOW TOYKE HAa HUTSAX JUIUHBI 1= 12 cM , pa3onuIUCh TaK, YTO YTOJ MEXAY HUTIMHU
ctain paBeH 0=600 . Onpenenurte 3apsija MAPUKOB.

2. JIBa snemenra (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, 1, = 0,3 Om) coequne-
Hbl OJIHOUMEHHBIMU TOIMt0caMu. COMPOTUBJIEHUE COEIUHUTENBHBIX MPOBOAOB I' =
0,2 Om. OnpenenuTts CUITy TOKA B IIEIH.

3. DIIEKTPOKUIISTWIBHUK CO COUpaNIbio conpoTuBieHneM R= 160 Om nome-
CTWJIM B COCYJ, cojepxainiuii Bogy oobemoM V= 0,5 1 npu temneparype T= 293 K
Y BKJIIOUMIIU B ceTh HanpsbkeHueM U= 220 B . Yepes Bpemst t= 20 MUH crivpaib Bbl-
kirouniid. Kakoe konruecTBo Bojibl BhikuIieno, eciu KITJI cnupanu n= 80%.

3amanue 2

1. TTo nByM mapayienbHbIM OCCKOHEYHO JIJTMHHBIM MPSIMBIM MPOBOTHUKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HampaBiieHuH. PaccTosiHue mexay mpo-
BogHukamMu d=10 cMm. BeUMCIUTh MarHUTHYIO WHAYKIIMIO B TOYKE, yJIAJCHHOW OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. [1y4oK 31€KTPOHOB BJETAET B MPOCTPAHCTBO, Ii€ BO30YkKACHBI OJTHOPO/-
HOE 3JIEKTpUUYECKOe nose HanpsbkeHHocThio E = 1,5xB/M u nepnenaukynsapaoe eMy
MarauTHoe nosie ¢ uHaykuuer B = 1,5MT. CkopocTh 3J€KTpPOHOB MOCTOSIHHA U
HallpaBJIeHa MEepPIEeHINKYIJISIpHO BekTopaMm E u B. HaliTu CKOpOCTh IBUKEHUA DIIEK-



TpoHOB. Kak OyayT IBUraThCs SEKTPOHBI, €CIU BBIKIOYUTH JJIEKTPUUYECKOE MOJIe?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?

3axanue 3

1. Ha mudpaknuonnyto pemetky mamuHou | = 1,5 , comepxamieit N = 300
HITPUXOB, MMa/1a€T HOPMAJILHO MOHOXPOMAaTUYECKUN CBET C JUIMHOM BOJIHBI A = 550
HM. Onpenenutsb: 1) 4ucno MakCUMyMOB, HaOJOJJaeMbIX B CHEKTpe AUpaKIrOH-
HOM pemieTky; 2) yroj, COOTBETCTBYIOIIUN MOCIETHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
M300paKeHHEe TpeIMeTa Ha JKpaH, OTCTOSIEM OT JIMH3bI Ha paccTossHUM L = Swm.
OkpaH npuaBuHYIM K JuH3e Ha AL = 18cm. Ha ckonbko cienyeTr nepeMecTUTh
MPEAMET, YTOOBI OIATH MOTYYUTh PE3KOE N300pakeHue mpeamera?

3. M3 cMoTpoBOro oOKomIKa MEe4Yd H3Iydaercs MoTok sHeprun Pe =
4k JIx/MuH. Onpenenuts Temneparypy T Ieun, ecim miomais oKomka S = 8cm? |

OcranpHbIe BapHUaHTbI SaI[aHI/Iﬁ IMPHUBCACHBI B MCTOANYCCKUX YKa3aHUAX, pa3-
pa6OTaHHBIX npernogaBaTciIiMU OHUKJIA d)I/I3I/IKO-MaTCMaTI/I‘IeCKI/IX JUCHUILINH.

1. buxtarupoB B.B., fIxosneBa E.B. 3aganus no gusuke ajisi caMOCTOSTENHHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke 1151 caMOCTOSITEIbHON pa-
6otel ctyaentoB. Yacte 2./ Hwkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoensl u nomepa 3a0au
Dnexkmpocmamuxa, Dnexmpomaznemusm T'eomempuueckasn u gonnosasn
Inekmpoounamuka onmuka

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




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

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemectpe oOydaromuiicss BBIIOJHSAET 3 WHIMBUIYAJIbHBIX 3aJlaHUS. 3a
pelIeHre KaXXA0ro OH MOXKET NOJy4uTh OT 3 10 6 OamnoB. [Ipaktuyeckoe 3aHsTHE
OLIEHUBAETCs MUHUMYM B 3 - 4 Oajuia (eciau He CHpaBUIICS C 3aJlaHueM 0e3 MOMOLIH
IpernoaaBaTesis), MaKCUMYyM B 5 - 6 6aisioB (eciau cripaBUiICs C 3alaHUEM CaMOCTOS-
TEJIbHO).

NTOroBeI1 pEUTUHT MO NMPAKTUYECKUM 3aHATHUAM MPOCTABIIETCS KaK CpeaHee
apu(pMETUYECKOE MOTYUYEHHBIX 0aIOB 3a pelleHre 3 UHIMBUIyJIbHBIX 3aJaHUN.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
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[Tpodunp/mporpamma: ABTOMATH3aIMs TEXHOJOTHYCCKHUX TIPOIECCOB WM IPOM3-
BOJICTB (110 OTPACIISAM)

KoMiuiekT 3agaHuil 1y KOHTPOJIbHOM padoTsl Ne 1
o pucumiinae Pu3uka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT M3 JIBYX JHMH3: coOuparomeid ¢ (HOKyCHBIM
pacctosiuueM F = 15 cm u paccenBaronieil ¢ (okycHbIM paccTtosarueM F =- 15 cm.
JIuna3el pacnosnoxeHsl Ha pacctostaun 10 cMm apyr ot apyra. OnpenenuTts mooxe-
HUE TJIaBHBIX (POKYCOB OOBEKTHBA.

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOINApalIEIbHBIMU
IUTACTUHKAMH, Ha KOTOPhIE HOPMAJILHO MaJa€T MOHOXPOMATHYECKUN CBET C JUTMHOM
BOJTHBI A= 500 HM. OnpeaenuTs yroy o MEX1y MJIACTUHKAMHU, €CJIM IIIUPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPAXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIE CIICKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOXKHO JIU ¢ IIOMOIIBIO AUPPAKIMOHHON
pelieTKd HaOJII0[aTh pPa3AebHO OTH JIMHWHM B CIIEKTPE IIEPBOTO IOPSIKA IPH
HaOJIIOJICHUN CIIEKTPa HEMOCPEACTBEHHO TJIA30M Yepe3 PEIIETKY, €CIM pPeIIeTKa

umeet 200 mrpuxoB Ha 1 Mm? Pa3pematoniyto ciocoOHOCTb riia3a MPUMHUTE PaBHOM
2.

Bapuanr 2, 12, 22

3aoanue 1.B 11apoBOM akBapryMe HaXOJUTCS MaJieHbKasi ppiOKka. Bo ckob-
KO pa3 yBEJIMYEHHON BUJUT 3Ty PBHIOKY HAOIIOJATENb, €CIU PhIOKAa HAXOAUTCS Y
JaTbHEN CTEHKH akBapuyMa M HaOJIOJCHHE BeneTcs mo nauamerpy mapa? CTeHKH
aKkBapuyma CUMTaTh TOHKMMHU, TTOKa3aTelb IPEJIOMIICHHS BOABI paBeH .

3aoanue 2.Tlpeamer B BUaE OTpe3Ka JUIMHOW | pacmosiokeH BIOJb ONTHYE-
CKOW Oocu coOmparomiei JMH3bI ¢ (OKYCHBIM paccTosiHMeM F, maromieit neicTBu-
TeNbHOE M300pakeHne Bcex ero touek. CepeanHa OoTpe3Ka paclosoXeHa Ha pac-
crossaun d ot uH3bL. HaliTi mpo1oiibHOE yBEIMYeHNE IpeIMeTa.



3aoanue 3.10. Ilpu mageHUn €CTECTBEHHOI'O CBETAa Ha HEKOTOPBIA MOJSPH-
3atop npoxoauT #1 = 30 % cBETOBOro MOTOKA, a YEPE3 JBA TaKUX MOJIApU3ATOpA —
y2 = 13,5 %. Haiitu yron ¢ mMexnay IJIOCKOCTSIMH HPOIYCKAaHUS 3TUX MOJSPU3ATO-
pOB.

Bapwmanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera rnajgaet Ha OOKOBYIO I'pPaHb MPU3MBI I10J] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu npeoMiIeHus] CTeKiIa
IPU3MBI JUIsl KPACHBIX U (DUOJIETOBBIX JIy4e€il COOTBETCTBEHHO PAaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yrosn Mexay KpalHUMU JIydaMU CHEKTPA MPHU BBIXOJAE U3 MPHU3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PAJUyCOM KPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTa K CTEKJISHHOM IacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TemHbIX Kosel, HpioTOHa B OTpa)kEHHOM CBETE PaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa M1 HOMED KOJIbIA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaE€T HA CUCTEMY U3
JIBYX CKPEIIEHHBIX MOJIIPU3AaTOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKOW och. HallTh MUHMMAaIIbHYIO
TOJIINHY TUIACTUHKH, TIPU KOTOPOM 3Ta cuctema Oynet npomyckats 7 = 0,30 cBeTo-
BOT'O [TOTOKA, €CJIM MOCTOSIHHAS BpAIlleHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3aoanue [.C nomMomibio JUH3BI ¢ (POKYCHBIM paccTOssHHMEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE U YBEIMYCHHOE M300paKeHUsI MpeMeTa, HaXOASAIIerocs: Ha
pacctostHuu L oT 3xpana. Haiinure oTHoIIeHHE pa3MepoB N300paKEeHUN.

3aoanue 2.1lpenominsomuii yroa crexiasHHor (n = 1,5) mpusmsl v = 60°.
[Ton kKakuMU yriaMy BO3MOKHO MPOXO0XKACHUE MPEJIOMIIEHHOTO Jyda CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CJIM Ha MEPBYIO TPaHb Jy4d MAJAIOT MO MPOU3BOJIHHBIMU
yrilamMu?

3aoanue 3.Mexay TOYEYHBIM HCTOUYHMKOM CBETa W IKPAHOM MOMECTUIIU
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PauyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
OT AuadparMel 10 HCTOYHUKA U dKpaHa paBHbla =100 cM u b=125 cm. OnpenenuTsb
JUTMHY BOJIHBI CBETa, €CJIM MAaKCHUMYM OCBEIICHHOCTH B IEHTpE IU(PpakIMOHHON

KapTUHBI Ha dKpaHe HaOmomaetrcs npu = 1,00 M U cleayronmii MakCUMyM TIpu
r,=1,29 m.

Bapuanr 5, 15, 25

3aoanue 1.JIyu cera magaer moxa yriaoMm 30° Ha IUIOCKONApaJIENbHYIO
CTEKJISIHHYIO IIJJACTUHKY M BBIXOJUT U3 HEE MapajuieJbHO MEPBOHAYAIBHOMY JIy4y.
[Tokaszatens mpenomieHus crekiaa 1,5. KakoBa tommmaa d TUtacTHHKH, €CIIU pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 yBETUUUTCS PACCTOSIHHE MEXIY COCETHUMH UH-
TephepeHIIMOHHBIMU TTOJIOCAMU Ha 3KpaHe B onbiTe FOHra, ecnu 3eeHblil CBETO-
¢unsTp (A = 510 cM) 3amenuTs KpacHsM (A = 6,5:107° cm).

3aoanue 3. CKOJIBKO MITPUXOB Ha 1 MM JIJTMHBI UMEET TU(PPaAKIMOHHAS pe-
HIeTKa, €ciM 3ejeHas JuHus pryTd (A = 546,1 HM) B cnekTpe mepBOro nopsjka
HaOmropaeTcs moj yriaom 19°8'?



Bapmuanr 6, 16, 26

3aoanue 1. Tloka3arens npeaomiieHHs cTekna paseH 1,52. Haiitu npenens-
HBIE€ YIJIbI MIOJJHOTO BHYTPEHHETO OTPaXCHMs JJIs MMOBEPXHOCTEH paszgena: 1) crek-
JI0-BO3/yX; 2) BOJA-BO3/1yX; 3) CTEKJI0-BO/A.

3aoanue 2.Ha mbuibHyt0 miieHKy (N = 1,33) mamaet Oenblil CBET MOA YIJIOM
45°. Ilpu kaxkoii HaMMEHbILIEH TONIIMHE IJICHKA OTPaKeHHBIE JTy4H OyIyT OKparie-
HBI B KeNThI nBeT (A = 600HM)?

3aoanue 3. YeMy paBeH yroyl MeX.y INIaBHBIMU IJIOCKOCTSMHU MOJSPU3ATO-
pa U aHAJIM3aToOpPa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOILIEAIIErO Yepes
NOJIIPU3aTOpP U aHAJIMW3aTop, yMEHbIIAeTcss B 4eTbipe pasza? [lormomeHuem cpeta
npeHeopeyb.

Bapuant 7,17, 27

3aoanue 1. Boponaz HaxoauTcsl Ha AHE Bojoema Ha riryoune 15 m. Ha ka-
KOM pPAacCTOSIHUM OT BOJOJa3a PACIOJIOKEHbI T€ YYaCTKH JHA, KOTOPbIE OH BUAUT
HanOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJBI?

3aoanue 2.0npenenure pacCTOSHUE MEXKIY KOT€PEHTHBIMA UCTOYHUKAMU B
onbiTe FOHra, ecnu Ha 3KkpaHe Ha NpoTsKeHud 10,8 MM JIeKUT mecTh nHTEpdhepeH-
LMOHHBIX TOJIOC. PaccTosiHME OT MCTOYHMKOB /10 3KpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomatudeckoro csera 600 HM.

3adanue 3. Ilog KakuM yrioMm JOJDKEH MajaTh MYYOK CBETAa U3 BO3/AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JIHA CTEKISTHHOro cocyaa (N3 = 1,5),
HAIOJHEHHOI'O BOJIOM, CBET OBLI TIOJHOCTHIO MOJIIPU30BaH?

Bapuanr 8, 18, 28

3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiebHbIX TIaBHOW OMNTH-
YeCKOW OCH pacceuBarolieil JIMH3bI, umeer auametp di = 5 cm. [poitas immH3y, my-
YOK JaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM OyneT auamerp ds narua, ec-
JIU PACCEUBAIOIIYIO JTMH3Y 3aMEHUTh COOMPAIOIIEH C TeM ke (DOKYCHBIM PacCTOSHUEM?

3aoanue 2. HaliTm mokasatenb NPETOMIICHUS KUIKOCTH, 3aIlOJIHSIONICH
IIPOCTPAHCTBO MEXKIY CTEKJISIHHOM IUIACTUHKOM W JIC)KAIlEH HAa HEW IUIOCKOBBIITYK-
JIOM JIMH30M, €CIU MPU HAOIMIOACHUH B OTpakeHHOM cBeTe A = 0,60 Mxm panuyc 10-
ro TeMHOro Koiblla HeroToHa okaszaicst paBHbIM 2,1 MM. Pagnyc KpuBH3HBI JIMH3bI
0,1Mm.

3aoanue 3. Ha nudpakuvoHHYIO pemieTky, umeronyto 500 mTpuxoB Ha
IMM, HOpMaIbHO MajaaeT Oenbiii cBeT. HemocpeacTBeHHO 3a penieTkor moMerieHa
JuH3a ¢ POKYCHBIM PACCTOSTHUEM 2 M, IPOCHUPYIOIIas CIEKTpbl Ha dKpaH. Jluamna-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 1 nepexpsl-
BAaThCS CIEKTPHI MEPBOTO U BTOPOTO nopsiaka? Bo CkoibKO pa3 CeKTp BTOPOTO MO-
psAllKa Ha SKpaHe JIMHHEE CHeKTpa mepBoro mnopsaka? KakoBa pa3HOCTH YTIJIOB
OTKJIOHEHUSI KOHIIa IEPBOI0 U Hayajia BTOPOTo Mopsiaka?

Bapmunanr 9, 19, 29
3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUICHKA, MOKa3aTelbh MPEIOMIICHHSI KOTOpOor Ny = 1,2 («IpOCBETISIONIAS))



rieHka). [1pu kakoil HauMeHbIeH TOJIIMHE 3TON TUICHKU POU30MIeT MaKCUMaJlb-
HOE OCJIa0JIeHHEe OTPAXKEHHOTO CBETA B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroja NOJHON NOJISPU3aLMU IPU OTPAXKEHUH CBETA
OT CTEKJIa, TOKa3aTelb IPEJIOMIICHHS] KOTOporo paseH 1,57.

3aoanue 3. Ha mens mupunoi 2-10° cM mazaeT HOpMaIbHO TapaslIeIbHbIA
IIy40K MOHOXPOMATHYECKOTO CBETa ¢ JIMHOM BOJHBI 5°10° cm. Haiitm mmpuny
M300paKECHUS eI Ha dKpaHe, YAAICHHOM OT ey Ha paccrosaue 1 m. [upunoit
M300pKEHUSI CYUTATh PACCTOSIHUE MEXAY NEPBBIMHU TU(PAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIaBHOTO MAaKCUMyMa OCBEIIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaliTu mokazarenb NPETOMIICHUS KUIKOCTH, 3aIOJHSIONICH
MPOCTPAHCTBO MEXY CTEKJISIHHOM TUIACTUHKOM M JieXallell Ha HeH MIOCKOBBIMYK-
JIOM JIMH30M, €CJIU IpU HAOJI0/IEHNU B OTpaskeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro KoJjbla HeroToHa okazancsa paBHbIM 1,8 MM. Pannyc KprBHU3HBI JTUH3BI
0,14 m.

3aoanue 2.1'naBHbBIE IIOCKOCTH IBYX Npu3M Hukoss oOpasyroT Mexay co-
oot yron B 30°. Kak U3MEHHUTCS MHTEHCUBHOCTD MTPOILEIIET0 CBETA, €CIIU IJIaBHBIC
IJJOCKOCTH JABYX HUKOJIEW ITOCTaBUTh NMOJ yrioMm 45°. Uemy paBeH yrosn Mexay
TJIABHBIMU TIOCKOCTSIMH JIBYX HUKOJICH, €CIIN MOCIIe TPOXO0KACHUS Yepe3 HUX CBETa
€ro MHTEHCUBHOCTbh YMEHBIINIIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHYIO pelIeTKy aauHoi 15 MM, cogepxkairyro N =
3000 mTpuxoB, MajaeT HOPMAJIBHO MOHOXPOMATUYECKUN CBET C JJIMHOM BOJIHBI
A=550uMm. Onpenenuts: 1) 4ucno MakCUMyMOB, HaOIIOJaEMbIX B CIIEKTpE AUPpPaAK-
LIUOHHOM pelIeTKy; 2) yroj, COOTBETCTBYIOUINI MOCIETHEMY MAKCUMYMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
ClieyeT PyKOBOJICTBOBATHCS CIICIYIOMMMH KPUTEPUSIMHU OIICHKH 3HAHHUHN 10 (U3H-
K€, YUYUTBIBasH IOMYIICHHbIE CTYyICHTaMU OIIMOKU U HEJIOYETHI.

MakcuManbHOE KOJIMYECTBO 0aJlJIOB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBisger
4,0 6amna.

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

Jlnst Toro 4TtoObl KOHTPOJIbHAsi padoTa cuMTanach CIAaHHOM, HEOOXOIUMO
HarmcaTh e¢ Ha 2,0 0amioB U BeImIe. [Ipu MOBTOPHOM IepenrCchIBAHUN KOHTPOJIb-
HOM B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaJT IO BCEM TMOMBITKAM.

TI'pyovimu SBASIOTCS OMMOKU, CBUACTEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII
OCHOBHBIC (PM3MYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJHOBOM OITHKE
WA HE YMEET NPUMEHSATh MX MPU PELICHUM 3aJ1a4 Pa3JIMYHbIX THUIIOB; HE 3HAET
dbopMyT WK HE YMEeT MPUMEHATh UX K PEIICHUSIM 3aJ]1a4; He 3HAeT €IUHUIl (HU3H-
YECKMX BEJIMYMH WM HE YMEET MOJIb30BAThCSI UMU; K TPYOBIM OIIMOKAM OTHOCSTCS
TaK)Ke HENmpaBWJIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI 3a/1a4yd WJIM HEBEpHbIE OOBsC-
HEHHUs XO0Jla €€ PEIICHMs, He3HAHWE MPUEMOB pEIlCHUs 3a7ad, a TakkKe OIIMOKH,



CBUICTEIHCTBYIOIINE O HEMPABIWIBHOM MOHUMAHUHW YCIOBHS 3314l WU MCTOJIKO-
BaHus pemeHus. Kaocoas epydas owubka oyenusaemces muryc 1,0 6ann.

Hezpyovimu owuodKkamu SBISIIOTCS HETOYHOCTh YEPTEXkA; MPOIYCK WIH HETOY-
HOC HAMHWCAHWEC HAUMEHOBAHMS €IWHUIl (PU3UYECKUX BEJIMYWH; BBHIOOP HEpaIHO-
HaJLHOTO X0Ja petienus. Kaowcoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
aa.

K nedouemam oTHOCSTCS: HEpAllMOHAIBHBIEC 3alUCH MPU BBIYUCICHUSAX, HEPA-
IIMOHATIFHBIC TTPHEMbI BRIUMCIICHU, TPe0Opa3oBaHUil M PEIICHHIA 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OT/CIhHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HeOpe)KHOE BBHITIOTHEHHE 3amucel, uepTexxeld. Kaowcowiil Hedouem oyeHu-
saemcs muryc 0,3 6anna.

HNHuTtepBan 6ay10B pedTHHTA 32 KOHTPOJbHYI0 padoTy3,4 < R < 4,0 6anna cra-
BUTCS, €CJIM CTYACHT BBITIOJHII pabOTy MOJHOCTHIO 0€3 OMMOOK U HEI0YETOB WIIH
IIPU BBIMOJIHEHUU PAaOOThI MOJHOCTHIO 0€3 OIMOOK M HEJIOYETOB, HO MPU HAJTUYHH
He 0oJiee 0JTHOM He aKKypaTHOU 3aIHCH.

NurtepBan 6amios peiitunra2,8 < R < 3,4ctaButcs 3a pabOTy, BHITIOJHECHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMM B HEW He Oosee 0JHOM HerpyOoil OmMOKH U OJAHOTO
HeJoueTa Wik He 0oJiee ABYX-TPEX HEIOYETOB, €CIM MHTEpPBaJ OAJJIOB pEUTHHIa
CTYyJICHTA.

WNurepBan 6amnoB peitunra 2,0 < R < 2,8ctaButcs B TOM ciydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMOJHWI HE MeHee 2/3 Bcel paboThl WM JOIMYCTHI: HE Ooee
OJIHOM TpyOOi OMMOKHM W JIBYX HEIOYETOB, MM He Oojee OgHOW TpyOOi M OHOM
HerpyoOoii ommoOKM, Uiau He 0oJiee BYX-TpeX HErpyObIX OMIMOOK, UM OJHY HErpy-
Oyro omuOKy ¥ TpU HEJI0YETA.

bann peiitunra cryaenTa cocrapisier R<2,korga uucio ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABWIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alys TEXHOJIOTHMYECKHUX IMPOLIEC-
COB M IIPOU3BOJICTBY»

[Tpodunp/mporpamma: ABTOMATH3aIMs TEXHOJOTHYCCKHUX TIPOIECCOB WM IPOM3-
BOJICTB (110 OTPACIISAM)

KoMmuiekT 3agaHuii 1Jisi KOHTPOJIbHOM padoThbl Ne 2
o pucuuiinae Pu3uka

Pa3nea 9. Dusuka sgapa v 3jIeMEeHTAPHBIX YaCTHIT

3aoanue 1. B Tabnuiie NpuBENEHbI SAEPHBIE PEAKLIHUH, COOTBETCTBYIOIIHUE
BapuaHTy 3aianus. Onpenennre HEAOCTAOIIEE B 3alUCH PO WIA YACTHUILY U pac-

CUMTANTE SHEPTHUIO PEAKLUU.
Taoauua 1 (k 3amauam 1.1 —1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peaknus
3aJ1auu aayu
1.1 °Li + ?7—®%Be + *He 1.14 °Be + 5Li — 2+ *He
1.2 2C+?H- 2+ 1B 1.15 N + Li— ?+°H
1.3 180 + ®Li— 2+ °H 1.16 12C + "Li— 2+ *He
1.4 N+ 7Li -»8F + 2 1.17 UB + 7Li— 2+ 2n
15 1B + Li— ?2+°H 1.18 160 + bLi— 2+ *He
1.6 oLi + 2—®Be + 'H 1.19 BN +5Li 510 +?2+n
1.7 9B + 6Li— 2+ *He 1.20 1B + 3He— 2+ °Li
1.8 0 + 'H— 7+ *He 1.21 12C +8Li— 2+ 50
1.9 80 +5Li— 2+ “He + n 1.22 9B + 6Lji— ?2+1°N
1.10 ? 4+ “He—"N +n 1.23 ? +5Li— ?H+ 0
1.11 ®Li+ 2 —°Be + *He 1.24 ? +%Li— H+ °N
1.12 1B + 4He— 7+ H 1.25 UN+3H>H+2+n
1.13 %0+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B IEMOYKE paIMOAKTUBHBIX pacria-
JIOB sifiep, IPUBEJACHHBIX B TAOJIHIIE, COOTBETCTBYIOIINX BAPUAHTY 3aJaHU.

Ta6auma 2 (k 3agauam 2.1 — 2.25)

Homep Hcxoanoe sapo [MTocnenoBaTenbHOCTH pachaia
3a
Jaun
2.1 232Th a—>B—o>p—oa
2.2 220Rn a—a—>pB—P




2.3 237N a—>pB—oa—a
2.4 238y o—>p—op—a
2.5 225Ra a—o0—p—a
2.6 235y o—>p—ooa—P
2.7 22INC a—o—p—a
2.8 215pg a—p—oa—P
2.9 2 At a—a—p—P
2.10 2BAC B—a—a— P
2.11 229Th a—>pB—oa—a
2.12 234pg B—a—a—a
2.13 234Th BoB—oa—a
2.14 214B;j a—->pB—>pf—oa
2.15 2107 BoPB—oa—P
2.16 233pg B—aoa—a—P
2.17 215pg a—pB—-op—a
2.18 228Ra B—oB—oa—a
2.19 219Rn a—a—p—a
2.20 214pg a—pB—oa—p
2.21 23Fr a—pB—oa—a
2.22 29t a—pB—-op—a
2.23 223Ra a—a—pB—a
2.24 231Th Boa—pP—oa
2.25 231pg a—a—pB—a

3aoanue 3.0npenennTe TOJMIMHY 3aIIUTHOTO CJI0sI, TO3BOJISIONIETO CHU3UTh
WHTEHCUBHOCTb Y3KOTO IMyYKa Y-H3JTy4YEeHHS O JIOMYCTUMOIO YPOBHSI MHTEHCUBHO-
cTH pagroakTuBHOro manydenus | = 1 mxJ[x cl-m?. MHTEHCUBHOCTL HeOCTa0IEH-
HOTO My4YKa lg, SHEeprus y-KBaHTOB U BEIIECTBO 3aIUTHI IPUBEICHBI B TaOIUIIE, CO-
OTBETCTBYIOIIME BAPUAHTY 3a1aHUSI.

Ta6auna 3 (k 3agauam 3.1 — 3.25)

Howmep HNHreHncus- OHeprus - BemectBo
3aJa9m HocTs lg, MKI[)K'c'l'M' KBaHTOB, M»B 3aITATHI
2

3.1 1000 7,0 CBUHEII
3.2 100 6,0 9YT'yH
3.3 50 6,0 0eToH
34 10 7,0 BOJA

35 10 000 1,4 CBUHEI]
3.6 300 3,0 O0eToH
3.7 3000 1,0 9yT'yH
3.8 100 6,0 CBUHEI]
3.9 50 3,0 BOJA

3.10 70 8,8 IyTYH
3.11 100 0,5 BOJA

3.12 500 5,6 CBUHEI]
3.13 250 2,0 9yT'yH
3.14 50 3,6 9yT'yH
3.15 700 5,0 CBUHEI
3.16 100 1,7 oeToH
3.17 250 3,0 CBUHEI
3.18 5000 4,0 CBHHEI]




3.19 500 2,2 9YTYH
3.20 500 1,0 BOJIA
3.21 500 0,5 YyTYH
3.22 70 1,0 0eToH
3.23 300 2,2 CBUHEILL
3.24 50 0,7 YyT'yH
3.25 20 0,5 0eToH

Kpurtepun oieHKH KOHTPOJIbHOK padoThl Ne 2 o ¢pusuke

[Tpu oneHKe KOHTPOJIBLHON pabOThHI MO (QU3HKE SApa U 3JIEMEHTAPHBIX YaCTHUIL
CJIElyET PYKOBOJCTBOBATHCA CIEAYIOIIUMH KPUTEPUSIMHU OLEHKH 3HAHUW MO (U3H-
K€, YUYUTBIBAsI TOMYIICHHbBIE CTYICHTAMHU OIIUOKU 1 HEJTOUETHI.

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

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

JUis Toro 4ytoObl KOHTpOJIbHAs paboTa CUUTAach CHAHHOW, HEOOXOIMMO
Hanucatb ee Ha 2,0 6amnoB u Beie. [Ipy MOBTOpHOM MepenuChIBAHUU KOHTPOJIb-
HOI B UTOTOBBIM PEUTUHT UJIET CPEIHUIA Oall IO BCEM MONBITKAM.

TI'pyovimu SBASIOTCS OMIMOKH, CBUACTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC ()M3MYECKUE TCOPUHU M 3aKOHBI 110 TEOMETPUIECKON M BOJTHOBOW ONTHKE
WM HE yMEET NMPUMEHATh MX MPU PEUICHUW 3aJad Pa3InIHBIX THUIIOB;, HE 3HACT
dbopMysT WM HE YMEeT MPUMEHATh UX K PEIICHUSAM 3aJ7a4; He 3HAST eAWHMI (Pr3u-
YECKHUX BEIMYMH WA HE YMEET MOJb30BaThCsl UMM, K TPYOBIM OIIMOKAM OTHOCSTCSI
TaK)Xe HENMpaBUWIHHO CHOPMYIUPOBAHHBIC BOMPOCHI 3a/lauyd WM HEBEPHBIE OOBsIC-
HEHHUs XO0J/la e PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a]a4, a TakKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPABUILHOM MOHHUMAHUM YCIIOBUS 3aJla4d WJIH UCTOJIKO-
BaHMS perieHus. Kasicoas epybas ouuobka oyenusaemcest muryc 1,0 6ain.

Hezpyovimu owudkamu ABISIIOTCS HETOYHOCTh YEPTEXKA; MPOIMYCK WIM HETOY-
HOE HAMHMCAHWE HAUMEHOBAHMS €IWHUIl (PU3UUYECKUX BEJIMYWH; BBHIOOP HEpaIuo-
HaJILHOTO XoJa peuienus. Kaowcoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
na.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCH TPU BBIYMCICHUAX, HEpa-
IIMOHAIBHBIC TTPUEMBI BBIYMCIICHUH, Pe0Opa30oBaHUil M pEIISHUH 3a/1a4; OTICIbHBIC
MOTPENTHOCTH B (POPMYIMPOBKE OTBETA; OTACIBHBIC OMIMOKH BEIYMCIUTEIIBHOTO Xa-
pakrepa; HeOpeKHOE BBIMOJHEHUE 3amuceil, ueprexen. Kaowcowiii neoouem oyenu-
saemcs muryc 0,3 6anna.

WNuTtepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6anaa
CTaBUTCSI, €CJIM CTYIEHT BBITIOJHUI pabOTy MOJHOCTHIO 0€3 OMMOOK U HEJOUYETOB
WJIM TIPY BBITIOJTHEHUU PaOOTHI TIOJIHOCTHIO 0€3 OMMOOK U HEIOYETOB, HO TIPU HaJIH-
yuu He 00JIee OJHOM HEe aKKypaTHOW 3aIHCH.

WutepBan 6amnos peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIIOJHEH-
HYIO MOJHOCTHIO, HO MPU HAJIMYWU B HEW He 0oJiee 0JIHON Herpy0oil omuOKu U Of1-



HOTO HEJ0YeTa WM He Ooyiee NBYX-TpeX HEI0YETOB, €CIIM WHTEpBaj 0aioB pei-
TUHTA CTYJICHTA.

WutepBan 6amnoB perituara 2,0 < R < 2,8 craButcs B TOM ciy4ae, €CiH CTy-
JICHT MPaBWILHO BBIIOJHII HE MeHee 2/3 Bcel paOOThl WM IOMyCTWI: HE Ooiee
OJTHOM TPyOON OMMOKM W JBYX HEMNOYETOB, MJIM HE 0oyiee OqHOU Tpy0oit W OJHOU
HerpyOoil ommoOku, win He 0oJiee ABYX-TPeX HErpyObIX OMHUOOK, UM OAHY HETPYy-
Oyto OImMOKy ¥ TpY HEAOUETA.

bann peiitunra cryneHTa coctaBisieT R<2, xoraa 4ncio omuboK U HEJOYETOB
IPEBOCXOIUT HOPMY MJIH €CJIH MIPABUIILHO BBINOJIHEHO MeHee 2/3 Bcell paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)

dbeneparbHOTO TOCYAaAPCTBEHHOTO OIOKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS

BBICIIIETO 00pa30BaHUs

«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alys TEXHOJIOTHMYECKHUX IMPOLIEC-
COB M IIPOU3BOJICTBY»

[Tpodunp/mporpamma: ABTOMATH3aIMs TEXHOJOTHYCCKHUX TIPOIECCOB WM IPOM3-
BOJICTB (110 OTPACIISAM)

BOHpOCBI AJIA KOJUVIOKBUYMOB
10 JUCHUITIINHE !I)I/ISI/IKa

KosnoxkBuym Ne 1.
Pazgesq 5 - 6. DuekTpoMarHeTu3mM. JJIEKTPOMATHUTHBIC KOJIeOAHUS

BOJIHBI.

CcoNOOR~ODE

MarsuTHoe€ oJI€ U €ro XapakKTePUCTUKH.

JleiicTBrE MarHUTHOTO 1OJig Ha TOK. Cuna Amnepa. 3akoH AMmnepa.
Cuna Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsa.

3akon buo-Caapa-Jlamnaca.

Teopema I'aycca 1yt MarHUTHOTO MOJISL.

SIBneHne >5eKTpoMarHuTHOW MHAYKIMU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKINS. B3auMHast UHAYKIHS.

. Tpancdopmarop. DHeprus MarHuTHOTO TOJIS.

10 Jna- u napamaraeTuku. @eppOMarHeTUKHA U UX CBOWCTBA.
11. CrobGoiHbIE KOJIeOaHUsI B KOJIeOaTEIbHOM KOHTYPE.
12.BbIHYXI€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHUsI.

13.11enu mepemMeHHOTO TOKa.

14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus >1€KTPOMArHUTHBIX BOJIH.

O R

KomsiokBuym Ne 2.
Paznen 7. 'eomerpuyeckasi 1 BOJTHOBAasl ONITHKA
CoBpeMeHHbIE NPEICTABIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonkue nun3bl. [locTpoenne n3o0OpaxeHus: IPeIMETOB C MTOMOIIBIO JINH3.
OcHoOBHBIE POTOMETPUUECKUE BEIUUUHBI.



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHius
CBETA.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHEepEHIINH.

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

11.0060cHOBaHME TPSIMOJIMHEHHOCTH PACIIPOCTPAHEHUS CBETa. 30HBI DpeHets.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.ITonspuzarus ceeta. ECTECTBEHHBIN M MOJIIPHU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl mosy4eHus MOJISIPU30BAHHOTO CBETA.

KoasiokBuym Ne 3

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

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

©CoNoRWNE

KosnoxkBuym Ne 4

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

Dneprus cBsi3u. JledekT macchl sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUEHUS.
3aKOHBI paIMOAKTUBHOTO pacriaja.

BpeMenHble XapaKTEpUCTUKY PAIMOAKTUBHOIO paciaa.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

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

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AIIEMEHTAPHBIX YaCcTHUIlaX.

LCoNOOTR~WODE

KpuTtepun onieHKH 0TBeTa CTyJIeHTa Ha BONPOC
koJ1okBuyMa Ne 1, 2, 3,4 Bo 2 cemectpe



MaxkcuMaabHOE KOJUYECTBO 0aJIJI0B 32 ¥emblpe KOJUIOKBUYMA BO 2 CEMECTPE

8, T.e. 3a KaX/blil KOJUIOKBUYM MaKCUMaJbHOE KOJUYECTBO OayutoB cocrasiser 2,0
oasnia.

MuHHMAaJIbHOE KOJNYECTBO 0AJII0B 33 Yemblpe KOJUIOKBUYMA BO 2 CEMECTPE

6, T.e. 3a K@Kl KOJJIOKBUYM MUHHMAJIbHOE KOJUYECTBO 0ayuioB cocraBiseT 1,5
oaJjiia.

Pacnpez:eneHHe 0anIoB Ha KaXI0M KOJIUIOKBHYMC BO 2 CEMCECTPC IIPOUCXO-
AUT COTJIACHO CIICAYIOIIUM KPUTCPUAM:

Kpumepuu oyenxu | 0,36 <R<0,4 0,33<R<0,36 |0,3<R<0,33 | R<0,3

omeema Ha KOuioKeu- | OMiuuno xopouio V00811ema80- Heyooe8e-
yme 60 2 cemecmpe pumenbHo meopu-
MeNbHO

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

YpoBeHb  pacKpbITUA
IPUYUHHO-
CIIEICTBEHHLIX CBA3EH
OTBeTsl Ha BOIPOCHIL:
MOJIHOTA, apPryMEHTHU-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHI Ha
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUS
COJIepKaHus BOIIPOCa
Oo0mii HHTEpBaJ 1,8<R<2,0 165 R<1,8 15<R<165 |[R<15
pelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHUYM

BO 2 cemecTpe




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alyds TEXHOJIOTHMYECKHUX IMPOLIEC-
COB M IIPOU3BOJICTBY»

[Tpodup/mporpamMma: ABTOMATH3AINS TEXHOJOTHYSCKHX MTPOIIECCOB U MTPOU3-
BOJICTB (110 OTPACIISAM)

KomiuiekT 3agaHuii 1ist BBINOJHEHUS pacdeTHOH padoThl Ne 1
o pucuuiinae Pu3uka

Paznea 4. DiekTpoauHaMHKa

3agaya 1. OT UCTOYHMKA, PA3HOCTh MOTEHIIMAIOB Ha KiieMMax KoTtoporo Uy,
TpeOyeTcsi mepenarb MONIHOCTL P Ha pacctossHue L. [Jomyctumasi «moTepsi»
HaIpspDKeHHS B MpoBojiax N. PaccumTaiiTte MUHUMAIBHOE CEYEHHE S MEIHOIO IPo-
BOJIa, IPUTOJTHOM JJISl 3TOU LIEIIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3aaumn
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 15
4.1.23 300 4 8 2,5
4.1.24 150 / 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

3apava 2. C xakuMm K03 GUIIUEHTOM TIOJIE3HOTO JIEHCTBHS paboTaeT CBUH-
HOBBIN akkymyssitop, DIC koroporo U, ecau BO BHEUIHEH 1IEMU CONMPOTHBICHUEM
Runert tok | ? Kakyio MakcuMaabHYIO TIOJIE3HYIO MOIIIHOCTh MOXKET JIaTh aKKyMYJIsi-
TOp BO BHewHewn uenu? Kak npu atom namenurcs ero KI1/1?

Ta6auna 4.2 (k 3axauam 4.2.1 — 4.2.30)

Homep U, B R, Om I, A
3a1a4u
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
4.2.4 2,4 0,3 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
4.2.12 1,85 0,2 54
4.2.13 2,30 0,18 57
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 45
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 58
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 57
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7




KommnuiekT 3agaHuii 1J151 BHINOJHEHUsI pac4eTHOM padoThl Ne 2
no agucnuiuinae Pusuka

Pasae 5. DieKTpoMarHeTu3M

3apaua 1. YacTtuma maccel M ¢ 3apsaoM (] BIETAET B TUIOCKUI KOHACHCATOP
JUTMHBL L TIOJT yriioM o K MJIOCKOCTH IUIACTHH, a BBUIETAET MoJ yriaoMm f . Haiitu
MIEPBOHAYAJIbHYI0 KHHETHYECKYIO SHEpruto dactumbl Wy, ecnm HanpssKeHHOCTh

QJICKTPUYICCKOI'O IIOJIAA BHYTPH KOHACHCATOPA E.
Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, nKa L, cm a,® p,° E, kB/m
3aJa4u
5.1.1 1 1 5 /3 T /4 1
5.1.2 2 3 6 T /4 7 /6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 0,5 -1 3 /3 T /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 /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 n/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 T /4 7
51.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 7 /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

3agaua 2. DIEKTPOH JBUXKETCS B OJHOPOJHOM MArHUTHOM TOJIE C MHIYK-
LHeN B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOW 0, COCTABIIAET C HAIIPABJICHUEM BEK-
TOpa UHAYKIIMM Mar"HUTHOTO NoJis yroia «. OmnpenenuTs paauyc U IIar BUHTOBOM
JVHHH, IO KOTOPOIl OyJIeT ABUTaThCs AIEKTPOH.



Tab6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a1a4M
5.2.1 0,01 2 n/3
522 0,03 10 n /4
523 0,02 1 n/6
5.24 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 /4
529 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 /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 /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepuu ounenku pacuernoii pa6orsl Ne 1, 2 Bo 2 cemecTpe

MaxkcuMaabHOE KOJIMYECTBO 0aJIOB 3a JABE pacueTHLIE pabOThI BO 2 CEMECTPE
8 0ay110B:

4 Gana 3a IEPBYIO pacueTHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

MuHHMaAJIbHOE KOJIUYECTBO 0AJIJIOB 3a JIBE€ pacUYETHBLIE PA0OTHI BO 2 CEMECTPE
4 0aja.

[Tpu onenke pacueTHO-TpadUUECKUX padoOT IEIecO00pa3HO PYKOBOICTBOBATh-
Csl CIICTYIOIIMMHU KPUTCPUSIMH OICHKH 3HAHHK 1O (PU3MKE, YIUTHIBAS JOMYIIICHHBIC
CTYJACHTAMH OIIMOKH U HETOYETHI.

TI'pybbimu SBASIOTCS OMIMOKHW, CBUACTEIBCTBYIOIINE, YTO CTYJIEHT: HE YCBOWII
OCHOBHBIC (hM3MUECKHE TEOPUH U 3aKOHBI WM HE YMEET MPUMEHATh UX TPHU pelle-



HUM 33/1a4 pa3/IMYHbIX TUIIOB; HE 3HAET (HOpMyI, TpaUKOB, CXEM WM HE yMEET
NPUMEHATh UX K PELICHUSIM 33/1a4; HEe 3HAET eIUHULl (PU3NYECKUX BEITUYMH WM HE
yYMEET MOJIb30BATbCA MMHU; K TPyObIM OIIMOKAM OTHOCSATCS TAaK)X€ HEMPaBHIIBHO
copMyITUpPOBaHHBIE BOMPOCHI 33J]a4l WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHUE MPUEMOB PEIICHHUs 3a7a4, a TaKXKe OIMNOKHU, CBUJIETEIbCTBYIOLINE O
HEIMPaBUJILHOM IMOHUMAHUU YCIIOBUS 33J1a4d WJIM UCTOJKOBaHUA perienus. Kaxnas
rpy6as ommoOka orieHuBaetcst muryc 0,7 oaun.

Hezpyovimu owubdxkamu SBISIOTCS HETOYHOCTh 4YEpTEka, Tpauka, CXEMBI;
IPONYCK WJIM HETOYHOE HAlMCAaHUE HAMMEHOBAaHUS E€AUHMI] (PU3UUYECKUX BEJIUYMH;
BbIOOP HepalMoHaIbHOrO xoja pewmenus. Kaxnas Herpy0as ommOKka OneHUBAETCs
munyc 0,5 banna.

K nedouemam otHOCSTCS: HEPALIMOHAJIBHBIE 3aIIUCU MPU BBIYMCICHUSAX, HEpa-
LIUOHAJIbHBIE ITPUEMBI BBIUMCIEHUN, IPE0Opa30BaHUI U pPELICHUN 3a/1a4; OTJCIIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKHU BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBINOJHEHUE 3alUceH, yepTexend, cxeM, rpadukoB. Kaxplii
HeJo4eT olleHuBaetcs munyc 0,25 banna

WNuTepBan O0aioB peTHHIA CTYJEHTA 32 KaMmAYI0 PACYETHYI PadoOTy CO-
CTaBJISIET:

3,3 <R <4,0 6ana eciu CTyI€HT BBITIOJHII paOOTy MOJIHOCThIO 0€3 OMMO0K
Y HEJIOUETOB WJIM IIPU BBINOJIHEHUH pabOThI MOJHOCTHIO 0€3 OIIMOOK U HEJOUETOB,
HO MPY HAJIMYUU He OoJiee OTHOM HE aKKYpaTHOM 3aIucH.

2,6 < R < 3,3 6aqua crtaButcs 3a paboTy, BBHITIOJIHEHHYIO MTOJHOCTHIO, HO MPHU
HAJIMYUU B HEHl He Oosiee 0IHON HEerpy0oil OMHMOKN U OJTHOTO HEoYeTa WK He 00-
Jiee IBYX-TPEX HEI0YETOB.

1,9 < R < 2,6 6ana cTaBUTCS B TOM CIy4dae, €CIU CTYIAEHT MPABUIBHO BbI-
MOJIHUJT HE MeHee 1/2 Bcelt paboThl WK TOMYCTUIT: He OoJiee 0JIHOM TpyOoi OmMOKH
U JIByX HEJ0YETOB, WU HE OoJiee OJHOUN rpyOoil U OJHON HerpyOol OMIMOKU, WU
He OoJsiee ABYX-TpeX HErpyObIX OMMOOK, WM OJHY HErpyOyr0 OIIMOKY U TpU HEJNO-
yeTa.

R<1,9 6anna cTaBuTCs, KOTJa YUCIO OMKMOOK M HEJOYETOB MPEBOCXOIUT HOP-
My, IIPU KOTOPOH MOKET OBITh BBICTABIIEHA OLIEHKA «3», WJIA €CIU MPABUIBHO BbI-
MoJIHEHO MeHee 1/2 Bcel paboThl.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo—mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alys TEXHOJIOTHMYECKHUX IMPOLIEC-
COB M IIPOU3BOJICTBY»

[Tpoduns/mporpaMma; ABTOMATHU3AIINS TEXHOJOTHYECKHMX IMPOLIECCOB U MPOU3BOJICTB
(1o oTpacisim)

CamocTosiTesibHAasi padoTa CTYICHTOB
M0 AUCHUIUIMHE (PU3HUKa

HepequL TEM QJISA KOHCIICKTOB

Pa3zgea 1. Pusnueckne 0CHOBBI MEXAHUKH

1. Pensmusucmckas mexanuxa

Pa3gen 2. MonekynsapHas (,J[)I/I3I/IKa U TCPMOAMHAMMKA.

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

Pasznea 3. DinekrpocraTuka

3. Cecnemosnexmpuxu.

Paznea 4. DnexTpoarnHaMUKa

[To nanHOMY pa3zeny KOHCHEKT He MPEIyCMOTPEH.

Paznea 5. DiaekTpoMardeTusm

4. Maenummuvie nonsi corenouda u mopouod.

Pasznea 6. DiieKTpoMarHuTHbIE KOJIeOaHUs U BOJHEBI

5. Pesonanc nanpsaxcenui. Pezonanc mokoa.

Pasznen 7. I'eoMeTpruyueckas U BOJIHOBAs ONTHKA

6. Ilonamue o conoepaghuu.

Paznea 8. KBaHTOBO-OOTUYECKHUE SABJICHHU.




7. Onmuueckue K8aHmMogwle cernepamopeol.

Pa3znen 9. ®usuka sipa u SJI€EMEHTAPHBIX YACTHII.

8. Ilepcnexmusvi pazeumus si0epuoii snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaKyuli.

KoHCIEeKThl BBIMOMHIIOTCS MUCHbMEHHO B CIIEUUANBHBIX TETPAAsSX IJisi CaMo-
CTOSITEJIbHOM paOOThI CTY/ICHTOB.

Kpurepuu onennBanusi Koncnekros CPC
1 cemecmp
MakcumanbHOE KOJIMYECTBO OalsIOB 32 KOHCHEKTHI MO mpem pazjenaM Ne
1,2,.3 B 1 cemecTpe 3 6aJia, T.€. 32 KAKA0E€ MOJTHOE PACKPBITUE TEMbl MAKCUMAJIb-
HOE KOJMYECTBO 0alioB cocTapseT 1 6a.

MuHMManbHOE KOJIMYECTBO OaJIOB 33 KOHCIEKTHI [0 mpem pasjieiiaM
Nel.2.3 B 1 cemecTpe 2 0asu1a, T.€. 32 KAXKIBIM KOHCHEKT MUHUMAJILHOE KOJIMYECTBO
oayutoB cocrtasisteT 0,67 Gaia.

J171s1 Toro 94T0OBl KOHCHEKT CUMTAJICS CAAaHHBIM, HEOOXOUMO HAIMKCaTh €ro Ha
0,67 GammoB u Beime. [Ipy MOBTOPHOM TEpPENMCHIBAHMN KOHCIIEKTa B WUTOTOBBIM
PEUTHHT UJIET CPEIHMM 0asul 10 BCEM IMOMBITKAM.

Kpurepuu onennBanusi Koncnekros CPC
2 cemecmp

MakcumaibHOE KOJIMYECTBO 0AJJIOB 32 KOHCIEKTHI 0 mamu pasnenam No 5,
6,7.8.9 B0 2 cemecTpe 8 6aJNI0B, T.€. 32 KaXKJ0€ MOJHOE PACKPHITUE TEMBI MaK-
CHUMaJIbHOE KOJINYECTBO OaslIoB cocTasigeT 1,6 Oaia.

MuHMManbHOE KOJIMYECTBO OaJIOB 33 KOHCIEKTHI 10 kamu pa3aenam Ne 5,
6.7.8.9 Bo 2 ceMecTpe 5 0aJ1J10B, T.€. 32 KAXKIBIM KOHCIIEKT MUHUMAaJIbHOE KOJIH-
yecTBO 0aiu1oB cocrtasiisieT 1,0 Gasur.

JI71s1 Toro 94ToOBl KOHCTIIEKT CUUTAJICS CAAaHHBIM, HEOOXOUMO HAMKCATh €ro Ha
1,0 6annoB u Beie. [Ipy MOBTOPHOM NEpenUChIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHekaMCKui XUMHAKO-TEXHOJIOTUICCKU HHCTUTYT ((rutran)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenune noarorosku: 15.03.04 « ABTOMaTH3aIMs TEXHOJIOTHISCKUX MPOIIECCOB M IPOU3BOACTBY

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

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

1. Hpocmpancmeo. Bpems. deuosicenue.

2. Baskocmu (snympennee mpenue)

3. Onexmpuueckuii mox. Cuna u RIOMHOCHb MOKA

4. Buibepume 0dun sapuanm omeema

Ha pucynke m3o0paxken mumkn KaprHo B koopaumnarax (T,S), rme S-sHTpoOmms.
AnnabaTHOe pacuMpeHHe IIPOUCXOANT Ha JTaIe ...

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

CocTaBUTEJb: ( S 4 E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0OpazoBanus Poccuiickoit denepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U TPOU3BOJICTBY

Tpo¢puns: ABTOMATH3ALNSA TEXHOJOTHIYECKHUX MTPOLIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI =7 T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIMOHHBIH OnieT Ne 2
1. Ckxopocms u yckopenue. IIpocmetiuiue 6udbl O8UINCCHUSL MAMEPUALLHO MOYKU.
2. Tenaonposoduocniv.
3. Homox sexmopa nanpsaxcennocmu. Teopema I'aycca 018 anekmpocmamuieckozo nos
4. Bwibepume odun eapuanm omeema
P & f ' , o
A Ha (P,V)-mnarpamme m3o0paxeH muknndeckuid mporecc. Ha ygactkax AB-BC temmnepaty-
1 1 I
R e maeEE ST pa...
Ai E | B BAPUAHTBI OTBETOB:
2r ? 1) va AB — noBbimraercst, #a BC - moHmxaercs;
’ 2) MOHMXKACTCS;
Di +1— C 3) Ha AB — nonmxaercs, Ha BC - noBbImaercs;
i 4) moBBkIIIACTCS.

CocTaBuTeb: = & E.B. Skosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY
[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 1
YTBEPXIAIO
3ap.uukiom ®MJI & F" T.I.MakyceBa
01.03.2021 r.
JK3aMeHAMOHHBIN OnaeT Ne 3
1. Venosas cxopocme. Yenosoe yckopetue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDicovis—Jlenya.

4.

Bulbepume odun sapuanm omsema

Ha pucynkax n300paskeHbI 3aBUCUMOCTH OT BPEMEHH KOOPAWHATHI 1 YCKOPEHUS MaTepHATbHON TOUKH, KOJIEOIIoMIeics Mo rapMo-
HHYECKOMY 3aKOHY.

Iukmuyeckass wacrora KosieGaHUiA-
TOYKH pPaBHa

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

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHIs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonHvix mexnonozutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U IPOU3BOJICTBY
Tpopuns: ABTOMATH3AMS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)

Cemectp_1
YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaIMOHHBIN OneT Ne 4
1. 3axouwsi Hotomona.
2. Buympennas snepeus peanvho2o 2asd.
3.  Onexmpocmamuueckoe none u e2o nanpsicennocmys. Cuioeble TuHUL.
+
4. Bwibepume 0Oun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH CO CKOpocThio © . Ha

—

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

TEJBHOTO HampaBieHus, V; — IPoeKuus ¥ Ha 910 HampasieHue). [Ipu 3ToM A1 HOpMaNbHOTO An M TAHTCHIU-
AIILHOTO A7YCKOPEHHS BBITIOIHSAIOTCS YCIOBHSL. . .
BAPUAHTBI OTBETOB:
1) an - yMmeHbIIaercs, a; — MOCTOSHHO;
2) an— yMEHBINAeTCs, a; - YMEHBIIAETCS;
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;
4) ap— MOCTOSHHO, a; — YMEHBIIAETCS

CocraBuTeb: o 7 E.B. Slkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %’” " T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OniteT Ne 5

1. 3axonvi coxpanenus umnynca.

2. Dazosvie nepexodvl. Uzomepmvl peanvno2o 2asa.

3. Paseemsnennvie yenu. Ipasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

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

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

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

CocTaBuTelb: 4 7 E.B. SlkoBnesa

MuHHCTEepCTBO HayKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHuUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHnpopmayuonnvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1IMs TEXHOJOTHYECKHUX MPOLIECCOB U IPOU3BOJICTBY

Tpodus: ABTOMATU3AIMS TEXHOJIOTHYECKUX MIPOLIECCOB U MPOU3BOJICTB (110 OTPACIM)

Cemectp 1

YTBEPXJAIO

3as.muknom OM/I J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.

JK3aMeHaIMOHHBIN OuaeT Ne 6
1. Pa6oma u mowmocme.

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

3. 3axown Kynona. EQunuyvl usmepenus 3apsoa

4. Buibepume 00un eapuanm omsema
Jluck HauMHAeT BPAalIATHCS IOJ] JCHCTBHEM MOMEHTA CHII, TpauK BPEMCHHOW 3aBHCH-
MOCTH KOTOPOTO MPECTABICH Ha PUCYHKE. YKaXHTe Tpa(uK, MPABHIBHO OTPAXKAFOIIUI
3aBHCUMOCTbH YTIIOBOW CKOPOCTH JTUCKA OT BPEMCHU:

BAPUAHTBI OTBETOB:

@

CocTaBuTeb: S 7’ E.B. SIkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJIOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY
[Mpodunb: ABTOMATH3AINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

Cemectp 1

A

YTBEPXKJAIO

.

3ap.umkiom ®MJ] 7 T.I'.MakyceBa
01.03.2021 r.

JK3aMeHAMOHHBIN OnaeT Ne 7
Mexanuueckasa snepeus. Kunemuueckas snepaus.

3Hmponuﬂ. Bmopoﬁ 34KOH m@DMO()LlHaMMKu.

CmODOHHue CUJIbL. 3ﬂei<mpoz)6u:»cvmaﬂ CUIA U Hanpisdcerue.

Bulbepume ooun sapuanm omeema

Cucrema cOCTOMT M3 TPEX IIApoB ¢ MaccaMu mi=1 Kr, mp=2Kr, m 3=3 KT, KOTOpbIC ABHUTAIOT-
Csl Tak, KaK II0Ka3aHO Ha PUCYHKE

Ecmu cxopoct mapoB paBHHE V1=3wm/c, v2=2m/c, v3=IM/c, TO BeIHYNHA CKOPOCTH LEHTpa
Mace 3TOH CHCTEMBI B M/C paBHa...

BAPHAHTBI OTBETOB:
5 2

110, 2=, 3)—; 4) 4.
3 3

CocTaBuTesb: ( D E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKui XUMUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonHvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1IMs TEXHOJOTHYECKHUX MPOLIECCOB U IPOU3BOJICTBY
Tpodws:. ABTOMATH3AIIMSA TEXHOJIOTHUECKHX MPOIIECCOB U MMPOU3BOJICTB (110 OTPACsIM)

Cemectp_1

SN S

YTBEPXJAIO

3aB.1IUKIOM (DMI[% "~ T.IMakycesa
01.03.2021 r.

JK3aMeHAIMOHHBIH OneT Ne 8
Homenyuanvuas snepeus.
Luxn Kapno. Tepmoounamuyeckas wkaia memnepamyp.
DHepaus dNeKkmpocmamu4ecko20 noJis.
Buibepume odun sapuarnm omeema

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

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

CocTaBuTensb: s E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMUs TEXHOJIOIHYECKHUX MIPOLIECCOB U IIPOU3BOJICTBY

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

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

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

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

4. Buibepume 00un eapuanm omeema
CIUTONLIHOM ¥ MOJIBI LUJIMHAPHI, UMEIOIINE OJMHAKOBBIE MACChl M PaHYChl, BKATHIBAIOTCS 03 MPOCKANIb3bIBAHHS HA
ropky. Eciu HadanbHBIC CKOPOCTH TEJ OJAUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

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

CocraBuTesb: g E.B. Slkosnea

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparyn
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHvix mexnonozutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1IMs TEXHOJOTHYECKHUX MPOLIECCOB U MIPOU3BOJICTBY

Tpoduib:_ABTOMAaTH3aIMs TEXHOJIOTHYECKUX MIPOLIECCOB ¥ IPOU3BOACTB (110 OTPACIISIM)

Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI =7 T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHOHHBIH OueT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

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

muyecKkutl npouecc.

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

4. Buibepume 0dun eapuanm omeema

Ha (P,V)-nuarpamme n3zo0paxkeH nukimueckuil nponecc. Ha yuyactkax CD-DA Temmepary-

3 Lo . pa. ..
1 BAPUAHTBI OTBETOB:

2t 1) noBeImaercs;
2) Ha CD — noBbImaercs, Ha DA - moHmkaeTcs;
DI 71— iC 3) monmxaercs;
4) ra CD — moumxaercst, Ha DA - moBsImaercs.

CocTaBUTE/b: r £ 7 E.B. SlkoBnepa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY
[Mpodunb:. ABTOMATH3aIUS TEXHOJIOTHYCCKAX MPOIIECCOB M IPOM3BOJICTB (IO OTPACISAM)

Cemectp 1
_ YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUUOHHBIH OmJieT Ne 11
1. 3axou coxpanenus smepeuu 6 mexanuxe.
2. Iepevlil 3axoH MePMOOUHAMUKY U €20 NPUMECHEHUE K U30XOPUHECKOMY NPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoli meopuu.
4, Bubepume 0dun sapuanm omsema

Ha pucyHkax m300pakeHbl 3aBUCHMOCTH OT BPEMEHM KOOPJIMHATHI M YCKOPEHHS MaTE€pUalIbHOM TOYKH, KOJIeOIto-
nieiics o rapMOHUYECKOMY 3aKOHY.

Iukanaeckas yacToTa KojleOaHuH
TOYKH paBHA

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

CocTaBuTenb: ( oo 7 E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHnpopmayuonnvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1IMs TEXHOJOTHYECKHUX MPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
N YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHaMOHHBIN OmaeT Ne 12
1.  Heumpanouviii voap 06yx abcomomuo ynpyaux wapos.
2. Buympennss suep2us odnoamomnozo 2aza. Cmenenu c60600bl MOLEKVIL.
3. Ione pasromepio 3apsicenHol 6eCKOHEUHOU NAOCKOCM.
4. Buibepume odun sapuanm omeema
Ha pucynke npencraBinen rpaguk GYHKIUH paclpeneseHus MOJIEKYN UIealbHOTO ra3a 1o 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 (YHKIH BEPHBIM YTBEP KICHUEM SIBISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAaKCHMyMa HE MEHsIETCS;
2) np¥ HOHIKEHUH TEMIIEPATyPhl BEIMYNHA MAKCHMYyMa PacTeT;
3) npu U3MEHEHHHU TeMIIepaTypsbI IUIOLIAIb MO/ KPHBOil H3MEHSETCS.

CocTaBuTensb: e A E.B. flkoBnea

\ 7 2



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO TOCYAapCTBEHHOTO OIODKETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHuUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEILCKUI TEXHOJIOTUYECKUH YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue nmonrorosku: 15.03.04 «ABTOMAaTH3aIMSI TEXHOJIOTUYECKUX HPOLIECCOB M IPOU3BOJICTBY
[Tpodunb:_ABTOMATH3AIMS TEXHOJIOTUIECKIX MPOIECCOB U MMPOU3BOJICTB (II0 OTpAcsiM)

Cemectp 1
YTBEPXJIAIO
3ap.uukiom ®MJI & F" T.I.MakyceBa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un sapuanm omeema

[lap u moxast cdepa, IMEIOIIIE OJUHAKOBBIC MACCHI U PAANYChI, BKATHIBAIOTCS 0€3 IIPOCKAIb3bIBAHMS HA TOPKY. Eciu
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

-.B. SIkoBsieBa

CocraBuTesb: ( S,

MunnCTEpCTBO HAYKU U BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUA
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Daxynomem HHupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1Ms TEXHOJOTHYECKHUX MTPOIIECCOB U MMPOU3BOJICTBY
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHYSCKHX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIIAM)

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJ] & T.I'.MakyceBa
01.03.2021 r.
JK3amMeHAIMOHHBIN OusteT Ne 14
1. 3axou Bcemupnozo msazomenus. I pagumayuonnoe none. Hanpsocennocms epagumayuoniozo nois.
2. Paboma pacwupenus 2aza. Pusuueckuii cMulCl YHUBEPCANLHOU 243080U NOCHOSHHOL.
3.  Hocnedosamenvioe u napaiienvHoe coeouHeHue npo8oOHUKOS.
4. Buibepume 0dun sapuanm omeema

Ha pucynke nzobpaxen mukn Kapuo B koopaunatax (T,S), roe S-saTponms. AxnadbatHoe
C)KaTHe MPOUCXOAUT Ha JTaIle ...

BAPUAHTBI OTBETOB:

HN4-1;, 2)3-4;, 3)1-2; 4)2-3.

CocTaBuTeb: ( e 4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

[Mpodunb:_ABTOMATH3AIMS TEXHOJIOTUIECKIX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISM)

Cemectp 1
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
JK3aMeHAUUOHHBIH OnJteT Ne 15
1. Penamusucmckas mexanuxa.
2. Cpeoduss onuna c60600n020 npobeza monexyi. Idexmuennlii Quamemp MoreKyiL.

3. Iomenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOGEPXHOCHIU.
4. Buibepume 00un eapuanm omsema

MarepuanbpHast Touka M IBHKETCS MO OKPY)KHOCTH CO CKOPO-
9
cteio ¥ . Ha puc. 1 mokasaH TpauK 3aBHCHMOCTH HPOEKIHH
—

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

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

3TOM BEKTOp MOJHOI0 YCKOpPEHMsI Ha pHc.2 UMeeT HallpaBJeHHUe

>

CocraBuTens: e E.B. flkosnesa

MuHHCTEepCTBO HAyKH M BBICIIET0 oOpa3oBanus Poccuiickoit deneparyn
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHnpopmayuonnvix mexnonozutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3a1IMs TEXHOJOTHYECKHUX MPOLIECCOB U IPOU3BOJICTBY

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

Cemectp_1
_ YTBEPXIAIO
3ag.1ukiom OMJI J’ﬁ"’ " T.IMakycesa
01.03.2021 .
JK3aMeHAUHOHHBIH OuJeT Ne 16
1. Bpawaowuii momenm. Momenm unepyuu. Teopema Llmetinepa.
2. Cuecb udeanbubix 2a3os.
3. CsAa3b MedHcOy NOMEHYUANOM U HANPAICEHHOCHBIO INEKMPOCHAMUYECKO20 NOSL.
4. Buibepume 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 pacctosiaie 2R (puc.), TO MOMEHT HHEPLUH OTHO-
CHUTEJIbHO HOBOW OCH YBEJIMYUTCS B ...

BAPHUAHTBI OTBETOB:
1) 3 pa3za; 2) 4 paza; 3) 2 paza; 4) 5 pas.

CocraBuTesb: ( D E.B. SlkoBnesa



MuHUCTEPCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoit denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem Hnpopmayuonnvix mexnonoui
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
YTBEPKIAIO
3ap.uukiom ®MJI & F" T.I.MakyceBa
01.03.2021 r.
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.

CocTaBuTesb: ( S E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTHIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHU
«KazaHckuil HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHUX ITPOLIECCOB U TPOU3BOJICTBY

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

Cemectp 1
YTBEPXIAIO
3ag.1ukiom OMJ J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
JK3aMeHANHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UdNCEHUSL ME8EPO020 mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochogul 30HHOI Meopuy NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 0dun eapuanm omeema

Touka M ABIKETCs 1O CIIUPAIX B HALPABJICHUH, YKa3aHHOM cTpeikoil. HopmanbHoe
YCKOpPEHHUE 110 BEIMYKHE He H3MeHs1eTCst. [IpH 3TOM BelUYrHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzMeHsieTCS;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBuTeb: e S & E.B. Slkoenesa



MuHHCTEPCTBO HAYKH U BBICIIETo oOpa3oBanus Poccuiickoit denepanuu
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem UHGoOpmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpagienue nmonroroku: 15.03.04 «ABToOMaTH3aIMs TEXHOJIOTHYECKHUX IPOLIECCOB M IIPOU3BOICTBY

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

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 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 nzobpaskeHHbIi Ha pucyHke B kKoopauHaTtax (T,S), Toe S — sHTpomHS, sBiIseTCs
BAPUAHTBI OTBETOB:
1) uzobapHbIM CHKATHEM;
. 2)H30XOPHBIM OXJIAXKICHHEM;
3) M30TEPMUYECKUM CIKATHEM;
3 4) aguabaTHBIM PACIIUPEHUCM.
CocTaBuTeb: ( . Ao 7~ E.B. SIkosnea
MUHHCTEPCTBO HAayKH U BbICIIero obpasoBanus Poccuiickoii denepannn
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEIKACHHS BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonnvix mexnonozutl
Llukn uszuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLUs TEXHOJOIMYECKHX MTPOLIECCOB U IPOU3BOJICTBY
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHYSCKHMX POIIECCOB M MPOU3BOJICTB (TI0 OTPACIISAM)
Cemectp_1
YTBEPXIAIO
3aB.uukiom GM]J] J’ﬁ" " T.I'Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuJeT Ne 20
1. 3axown coxpanenus momenma umnyisca.
2. Ocnosnvie nonoscenus MKT.
3. Hoaynposoonuxu. Cobcmeennas nposoouMocmb nOAYRPOEOOHUKOS.
4. Bwibepume odun eapuanm omeema
Ha pucynke npencraenes rpaduk GyHKIUH pacnpenelicHUs MOJICKYI UaealbHO-
N
f(v)=—-
Ndv

ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBemia), Tie — JIONST MO-
JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBaje CKOPOCTEH OT v 10 v+dv B
pacdere Ha eIUHHUIY 3TOr0 MHTepBaya. [1st 3TOH (YHKIMU BEPHBIM YTBEPKACHH-
€M SIBJISIETCS IIPU BO3PACTAHUU TEMIIEPATYPBI: ...

BAPUAHTBI OTBETOB:
1) MakCHMyM KPHBOW CMECTHUTCS BIIPABO, B CTOPOHY GOJIBIIIMX CKOPOCTEH;
2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
3) MaKCHMyM KPHBOM CMECTHTCSI BIIEBO, B CTOPOHY MEHBIIINX CKOPOCTEH.

CocTaBuTeb: p 4 7 E.B. SIkoBneBa



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

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
. YTBEPXKJIAIO
3ag.umkom OMJ] J’ﬁ"’ " T.I'Maxkycesa
01.03.2021 .
JK3aMeHAMOHHBIN OmaeT Ne 21
1. Vecnosus pasnosecus meepoozo mena. Buowi pasnogecus.
2. Ocnoguvie nonoocenus MKT.
3. Dnexmpocmamuueckoe noie pagHOMEPHO 3APAICEHHOU CheputecKkoll NO8EPXHOCHIU.
4, Buibepume 00uH eapuanm omeema

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

BUJIBHO OTPa’KaIOIMIMH 3aBUCHMOCTb OT BPEMEHU BETMYMHBI MOMEHTA CUJI, IECTBYIOIIMX HA TENO.
BAPUAHTBI OTBETOB:

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

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMUs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMaTH3aLUs TEXHOJOIMYECKHX MTPOLIECCOB U IPOU3BOJICTBY

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

Cemectp_1
_ YTBEPXIAIO
3ag.1ukiom OMJ] J’ﬁ" " T.IMakycesa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 22
1. Tapmonuueckue xorebamenbiwle dsudicenus.
2. Cuecb udeanvvix 2a306.
3.  Koumaxm 31ekmponno20 u OblpouHo20 NOIYRPOEOOHUKOE.
4, Buibepume 00uH eapuanm omeema
v
CucreMa COCTOMT M3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KT, m 3=3 KT, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK TIOKa3aHO Ha PUCYHKE
-— g Vt
Ecmm ckopoctu mapoB paBHBI VI=3M/c, v2=2M/c, v3=1m/C, TO BEKTOpP CKOPOCTH
0 ;f HEHTPAa Macc 3TON CHUCTEMBI HAITPABJICH. ..
m, BAPUAHTBI OTBETOB:
7. my . 1) Bmons ocu -0OY;;
) ’ Vs 2) Baons ocn +OX

3)Bmoss ocu OX.

CocraBuTesb: o 7 E.B. SlkoBnesa

TR i



MuHHCTEPCTBO HAYKH U BhICIIETro obpa3oBanus Poccuiickoit denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHBIH OmteT Ne 23

1. Ckopocmb u yckopenus npu 2apmonuyeckux korebanusx.

2.  Luxn Kapuo. TepmoOunamuyeckas wKaila memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

[Tpn pacuere MOMEHTOB MHEPIMHU TeJla OTHOCUTEIBHO Oceil, He
MIPOXOJSIIIINX Yepe3 IIEHTP Macc, UCTONIb3YyIoT Teopemy LlTei-
Hepa. Ecam och BpaleHHs! TOHKOTO KOJIbIIa IIEPEHECTH W3 IICH-

) Tpa macc Ha paccrosHue 2R (pHC.), TO MOMEHT MHEPLHMH OTHO-
CUTEJIbHO HOBOM OCH YBEJIUUUTCA B ...
BAPUAHTHBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTelib: ¢ / U - 7 E.B. SIkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 00pa3oBanus Poccuiickoit ®eneparym
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonHvix mexnonoautl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMaTH3aLUs TEXHOJOIMYECKHX MTPOLIECCOB U TPOU3BOJICTBY
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHISCKHMX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIISAM)

Cemectp_1
YTBEPXIAIO
3ag.1ukiom OMJI J’ﬁ"’ " T.IMakycesa
01.03.2021 .
JK3aMeHAUHOHHBIH OuJieT Ne 24

1. Ipyocunnvii masmuux.

2. Ypaenenus cocmosanus. [lonamue udeanvrnozo 2asa. Iazosvie 3aKonubi.

3.  Dnexmpuueckuti mox. Cuna u nI0OMHOCHb MOKA.

4. Bwibepume odun eapuanm omeema
CpenHsisi KHHETHYECKash SHEPTHsl MOJIEKYJI ra3a mpu Ttemreparype 7 3aBHCHT OT MX CTPYKTYpPBI, UYTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BUJOB ABUXCHHA aTOMOB B MOJICKYIJIC. HpI/I YCJI0BUH, YTO UMEIOT MECTO TOJIBKO IOCTYyIIa-
TEJIHHOE U BpalaTeNIbHOE IBIKEHUE, CPEeIHsI dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

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

CocTaBUTE/b: v E.B. SlkoBnepa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1

YTBEPXKJAIO

3as.uuknom OM/] J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.

JK3aMeHANMOHHBIN OmaeT Ne 25
Dusuyeckull U Mamemamuieckuil MasmHuKuy.
Peanvrule cazvl. Ypasnenue Ban-oep-Baanvca.
Anekmpocmamuyeckoe noie u e2o Hanpsicennocnmo. Cunoswle TUHUU.
Buibepume ooun sapuanm omsema

PR

5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpomus, ABIsETCS

BAPHUAHTBI OTBETOB:

1) aguabaTHBIM CXKATHEM |
2)M30XOPHBIM HarpeBaHUEM;

3) u300apHBIM pacUIPEHHUEM;

4) H30TEPMHUYCCKUM PACIIHPEHHEM.

(&)

CocTaBuTesb: R e il E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHvix mexnono2utl
Luxn ¢huzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U IPOU3BOJICTBY

Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTHYSCKHX IPOIIECCOB M MPOU3BOJICTB (TI0 OTPACIISAM)

Cemectp 1

YTBEPXJIAIO

3as.muknom OM/I J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.

JK3aMeHaIMOHHBIN OnaeT Ne 26
1. Duepeusa capmonuueckux xonebanuil.
2. Buympennss suepeus peanvroz2o 2asa.
3. Cmopounue cunvl. Inexmpoosudicyuias Cuna u Hanpajicenue.
4. Buibepume 0dun eapuanm omsema

[ Ha (P,V)-nuarpamMme n3zo0paxkeH nukimueckuii nponecc. Ha yuyactkax DA-AB Temnepary-
q [ NS A S pa...
| | BAPUAHTBI OTBETOB:
2r 1) noBeImaercs;
2) na DA — nosbimaercs, Ha AB - noHmkaeTcs;
DI +— IC 3) moHmKaeTcs;
4) na DA — nonmkaetcs, Ha AB - moBsIIaeTcs.

P

CocraBuTesb: o O & E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 1
YTBEPXJAIO
3ap.uukiom ®MJI & F" T.I.MakyceBa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxaowue xonebanus.

2. Ipumenenue nepso2o 3aKoHA MEPMOOUHAMUKY K U300APUHECKOMY U U30MePMULecKomy npoyeccy. Aouaba-
MmuyecKull npoyecc.

3. IHomenyuan sn1ekmpocmamuiecko20 nos. IKeUnomeHYuaIbHble NOBEPXHOCHIL.

4. Buwibepume odun 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 HepICHANKYIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) X HaM TIEPIECHANKYIAPHO IOCKOCTH PUCYHKA.

T

CocraBuTesb: ( D -.B. SlkoBnea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYESCKUI HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YIPEKACHHUS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonHvix mexnonozutl
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3aLUs TEXHOJIOTMYECKUX MTPOLIECCOB U MIPOU3BOJICTBY
Tpo¢puns:_ABTOMATH3AIMS TEXHOJOTUYECKHUX MPOIIECCOB U MPOU3BOJICTB (110 OTPACIIsM)

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIMOHHBIH GuiteT Ne 28
1. Buinyocoennvie konebanus. Pezouauc.
2. Iepeuili 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOYECC).
3.  Bwi60o0d 3axona Oma 8 pamkax Kiaccu4ecKoll 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.

CocTaBuTesb: ( S E.B. SlkoBnesa



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexuonocuil
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpasnenune noarotoBku: 15.03.04 «ABTOMaTH3aIMS TEXHOJOTMYECKUX MTPOIIECCOB
U IPOU3BOJICTBY

HpO(bI/IJII): ABTOM&TI/IBaHI/IH TCXHOJIOTHYCCKHUX IMPONCCCOB M ITPOM3BOACTB (HO oTpac-

JIsIM )

KPUTEPUU
OLICHKHU 3HAHUI CTYIeHTOB Ha dk3ameHe (1 cemecTp)

MakcuManbHOE KOTUIECTBO 0auioB 3a dk3aMeH 40:

10 6anoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIpoOC,

10 GanioB 3a YeTBEPTHIN BONPOC, IPECTABICHHBIN B BUJIC pacUeTHOTO 3a/1a-

HUA.
MUuHUMAIBHOE KOJIMYECTBO 0AJIOB 3a DK3aMeH 24.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3amanue. [Ipu
pEIICHNH PACUeTHOTO 3aJaHusl TEOPETHUECKHE MPEANOCHUIKH PacKphIBaTh 00s3a-
TEJIBHO.

3a oTBET Ha 6omnpoc BbICTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cry-
JICHT:

- TIOKa3aJj IIyOOKHE U BCECTOPOHHUE 3HAHMSI [0 BOIPOCY OMiIeTa B COOTBET-
CTBUU C Y4eOHOU MpOrpaMMoii, OCHOBHOM U JIOTIOJHUTEIHHOU JTUTEPATypOH, TpeOo-
BaHUI K BBIMOJHEHUIO COOTBETCTBYIONUX (hH3NYecKuX 3aK0oHOB (5,4 < R< 5,8);

- CaMOCTOSATEIbHO, JJOTHYECKH CTPOMHO W MOCIIEIOBATEIbHO M3J1araeT y4eo-
HBII MaTepHall, JEMOHCTPHUPYsI YMEHUE aHATU3UPOBATh Pa3INUHbIe HAYYHBIC B3TJIs-
JIbl, apTYMEHTUPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TCOPETUUCCKUE MOJIOKEHHS ¢ TpakTukon (1,2 < R<
1,4);

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

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

- MIOKa3bIBAaET TBEP/bIC U JOCTATOYHO IOJIHbIE 3HAHUS MO BOMPOCY Oumiiera B
COOTBETCTBUH C y4e€OHOW MPOrpaMMOii, YBEpEHHO OPUEHTHUPYETCS B OCHOBHOM JIH-
Teparype, 3HaeT TpeOoBaHUs K pu3uueckum 3akoHam (5,0 < R< 5,4);



- CaMOCTOSITENILHO M TOCIIEJ0BATEeIFHO M3JIaraeT yueOHbId MaTepua, mpea-
IPUHUMAET TONBITKA aHAIM3UPOBATh PA3JIMYHbIC HAYYHBIC B3MIAILI H 00OOCHOBATH
COOCTBEHHYIO TMO3HIIHIO, IPU 3TOM JOIyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);

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

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

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

- MOKa3bIBaeT TBEPJbIC 3HAHUS O BOIPOCY OMIIETa B COOTBETCTBUH C y4eO-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTHCNIbHBIC TpeOoBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

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

- MPEANPUHUMAET MOMBITKH aHAJU3UPOBATh PA3UYHBIC HAYYHBIC B3TJISIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuto mpenogasarens (0,75 < R<
1,0);

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

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

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

- ICMOHCTPHPYET HE3HAHKE OCHOBHBIX MOJIOKEHHI Bompoca omiera (R< 3);

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

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

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

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

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



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem HHnpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMUs TEXHOJIOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 2

YTBEPXKJIAIO

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

IK3aMeHAMOHHBIH OuteT Ne 1

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

wn e

CocTaBuTeb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonoautl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHUX MTPOLIECCOB U TPOU3BOJICTBY

Tpoduis: ABTOMATH3ANNS TEXHOJIOTHYECKHX IPOLIECCOB U IPOM3BOJICTB (IO OTPACIAM)

Cemectp 2

YTBEPXJAIO

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

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npoeooUMOCHIb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DIEKTPOH JIOKAIU30BaH B MIPOCTPAHCTBE B mpeneiax A X = 1 MKM. YUuThIBasi, 4T0 moctostHHas [Lnanka h

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

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

CocTaBuTeb: ( T SEREL4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

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

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

Ha pucynke n300paxeHbl cTallMOHAapHbIE OPOUTHI aTOMa BOJOPOJA COIIACHO MOJIe-
1u bopa, a Taxoke yCIOBHO M300pakeHbI IEPeX0bl 3JIEKTPOHA ¢ OAHOM cTaluoHap-
HOHM OpOHUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyYCHHEM KBaHTa 3HEPTHU. B yib-
TpaHoIeTOBON 00IaCTH CIIEKTpa 3TH Mepexosl Aal0T cepuio JlalimaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredt wactoTe
KBaHTa B cepun JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

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

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit demepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHupopmayuonHsix mexnono2utl
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHUX MTPOLIECCOB U TPOU3BOJICTBY

Tpoduns: ABTOMATH3AIHS TEXHOJIOTHIECKUX MPOIIECCOB U MPOU3BOJICTB (TI0 OTpacsiM)

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
Ik3aMeHAIMOHHBbIH OujieT Ne 4
1.  [Jua- u napamacnemuxu. PeppomazcHemuKu u ux c60UCmad.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenos ¢ noMoubIO JUH3.
3. Popmyna iinwmerina ons enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omeema

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

— =)
COCTABJISET C HAMPABICHHEM MAJAloMmero GOToHa yromx ¥ =30
HOTO (POTOHA pr , TO UMITyJIbC 3JIEKTPOHA OTAA4H PaBEH...

. Eciu umnynsc paccesin-

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

CocTaBuTesb: ( S E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BEICIIET0 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJIOIMYECKUX ITPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAHOHHBIH OmiteT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaIu4unbl.
3. Cesemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposTHOCTh 0OHAPYKUTH JJICKTPOH Ha ydacTke (a,b) 0JHOMEPHOro MOTCHIHATIBHOTO SIIHKA ¢ OECKOHEYHO BBHICO-
b
W= Im dx
Y 4 KHMH CTCHKAMH BBIYHCIISICTCSA MO (hopMmyJie a , TIe % _ nnormocts BEPOSITHOCTH,
ompenensaeMas hd -pynkuueit. Ecnu hd -pyHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
! ] 1L <z <L
| | BEPOATHOCTb OOHAPYKUTH DJIEKTPOH Ha yUacTke & paBHa...
I 1
| 1
I : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
ENED 8 8 2 4
CocTaBuTelb: ( e E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKIACHHUS BBICIIIETO 00pa30BaHHs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3aLIUs TEXHOJOTHYECKHUX MTPOIIECCOB U MIPOU3BOJICTBY

Tpo¢puns: ABTOMATH3ALNSA TEXHOJOTHIYECKHX MTPOLIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 2
_ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBII OueT Neb
1. JHeiicmeue macnumnozo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmmuocmv u MOHOXPOMOMUYHOCH C8EMOBLIX 60aH. Mumepdepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

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

3ﬂ€KmpOMa2HumHOZZ BOJIHe. Bekmop NJIOMHOCMU NOMOKA IHEP2UU INEeKMPOMACHUMHO20 NOJIS OPUEHMUPOBAH 6 HANpae-
JIEHUU...

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

CocraBuTesb: o 7 E.B. SlkoBnesa

\ V=/ P R i



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabarodeHus unmepgeperyuy ceema.
3.  Teopus cmpoenus amoma 800opoda no Bopy. Judpaxyus mukpouacmuy. Boanwsl e Bpoiis.
4. Buibepume 0dun eapuanm omeema.

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

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

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U IPOU3BOJICTBY

Tpodus: ABTOMATU3AIMS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (110 OTpacisiM)

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] % " T.IMakycesa
01.03.2021 r.
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€ MOHOXPOMAaTHYECKUM M3Iy4eHUEM PA3IMYHON HHTEHCUBHOCTH. Kakoil puCYyHOK MILTIOCTpUPYET MONOKEHHE
[JIaBHBIX MAKCHMYMOB, CO3/[aBa€MbIX AU(PPAKIIMOHHON PEIICTKOM ¢ HANMEHbIIell MoCcTOsAHHOI peteTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ TUQpaKIun).

BAPUAHTBI OTBETOB:
1 1

. N\ ‘

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

..B. SIkoBnea

[T

CocTaBUTEJIb: ( = O



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

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (II0 OTPACHISIM)

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

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

2. Ipumenenue unmeppepenyuu.

3. Boanosas pyuxyus u ee cmamucmu4eckuti CMblCIL.

4. Buibepume 0dun sapuanm omeema. Ha pucyuke npedcmasiena 3a6Uctumocis MAZHUNHO20 NONOKA, NPOHU3bIEAIOUle-

20 HEKOMOPbLIL 3aMKHYMbLIL KOHmYp, om gpemenu. DJJC uHOyKyuu He 603HUKAEM HA UHMEPEAJE...
@, Bo
aF

D

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

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuonHvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hanpasnenune noarorosku: 15.03.04 «ABTOMaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U TPOU3BOJICTBY

Tpoduis: ABTOMATH3ANNS TEXHOJIOTHYECKHX NPOLIECCOB U IPOM3BOJICTB (IO OTPACIAM)

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 1.
JK3aMeHAHOHHBIIH omter Ne 10

1.  Huovkmusnocme. Camoundykyus. Bzaumnas undykuyus.

2. uppaxyus ceema. Hpunyun Loticenca-@peneis.

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

Ha pucynke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAILHON TUIOTHOCTH HEpreTHYe-
CKOH CBETHMOCTH a0COJIIOTHO YEpHOro Tena oT JUMHbI BoiHbI pu T=6000K. Ecmu
TeMIlepaTypy Tejla YMEHBIIUTh B 2 pa3a, TO YHEpPreTuuecKas CBETUMOCTh abCOI0T-
HO YEPHOT'0 TeJa YMEHBIIUTCS. .

BAPUAHTBI OTBETOB:

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

r,4 6000 K

L

P

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



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UH@opmayuoHHbIX mexHoI02Ull

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAHOHHBII Omter Ne 11.
1.  Bumyorcoennviii snexmposaznumnsie konebanus.
2. Obocnosanue npaMoIuHeHocmu pacnpocmpanenusi ceema. 3onvl Dpeners.
3. Obwue ceedenus 06 amomax u A0pax.
4. Bbl6epume 0()MH eapuarnm omeemada. Tlonnas cucmema ypaeHeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = a]_3) - - =
j‘Edl =- ETds fDdS = J‘pdV
) I )
—
- = - aD| = = =
Hdl = jr—ds j‘Bds =0
&t
Ly 6] (&
Crenyrommas cuCTeMa YpaBHEHHH CIIPaBEAINBa ISl IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TIOJIA ...
—
- = N : D
j‘Edl Z—IEdS deS =0
@ @) &) 1) B oTCyTCTBUE 3apsHKEHHBIX TEJl U TOKOB IIPOBOJMMOCTH;
2) NpH HATMYHH 3aPSHKEHHBIX T B TOKOB MPOBOJIUMOCTH;
=
- = D = ==
(L =) ® 3) B OTCYTCTBHE 3apSKEHHEIX T,
4) B OTCYTCTBHE TOKOB IPOBOJUMOCTH.
CocTaBuTeb: ( . Aroroar E.B. flkoBnesa
MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(henepasbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHS BBICIIIEro 00pa3oBaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuonnvix mexnonozutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenne moarorosku: 15.03.04 «ABTOMATH3AIINS TEXHOIOTHYECKUX TPOLIECCOB H MPOU3BOICTBY
Tpopuns: ABTOMATH3ALNS TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)
Cemectp 2
YTBEPXIAIO
3aB.mukiom OM/J] /ﬁw ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIHOHHBIH omter Ne 12
1. Maznumnoiii momenm OJIeKMPOHO6 U amoMO86.
2.  Tudparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume odun sapuanm omeema .CraunoHapHbsiM ypaBHeHueM Llpeaunrepa amst 31eKTpoHa B BOJOPOAONIOI00HOM HOHE SIBIISETCS
YPaBHEHHE ...
BAPUAHTBI OTBETOB:
2 2
pi d 2w
Ap+ (E+——p=0 2 ¥4+ Mg, -9
R dmegr 2 2
1) & 2)dx"  h :
2 2.2
d 2 Mok X 2m
LT 0 Ayt TEy=0
3) dx b3 2 4 B

CocraBuTelb: ( S - E.B. Skosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJDKETHOTO 00Pa30BaTEIBHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMUs TEXHOJIOIHYECKHUX [TPOLIECCOB U IPOU3BOJICTBY

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

Cemectp 2
_ VYTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 1.
OK3aMeHAIHOHHBIH omteT Ne 13
1. Konebamenvuwuii konmyp.
2. Paspewaiowasn cnocobnocns onmuueckux npubopos.
3.  Ecmecmeenias paduoaxmuenocmo. o, f, y — uznyyenus.
4. .Bwibepume odun eapuanm omeema

Ha pucyHke mokasaHbl HanpapieHHs magaromero ¢potona (y), paccesaroro ¢portoua (y’) u
9JIeKTpoHa oTHa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H

— =)
COCTAaBJISET C HAMpPABICHHEM Mafaromero GoToHa yromx ¥ =30
Horo ¢orona P; , TO UIMITyJIbC 3JIEKTPOHA OT/AAYH PaBEH. ..

. Ecnn mmmmynee paccestn-

BAPUAHTBI OTBETOB:  1)2P; 2)2,3 P/; 33 P,; 4) .

CocTaBuTensb: Hrrerr T E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOrO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTelIbHOTO YUPEXKICHHUs BBICIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHvix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3aLIUs TEXHOJOTHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

Tpoduns:

Cemectp 2

YTBEPXJAIO

-

3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.

JK3amMeHAUMOHHBbIH OusteT Ne 14
OcHo6bl 30HHOU NPOBOOUMOCHIU MEEPObIX MEL.
Hugpakyuonnas pewemka.
3akonvl paduoakmuerno2o pacnaod.
Buibepume ooun eapuanm omeema
TToNo’KEHHME aTOMa YIJIEPOIa B KPUCTAIUIMYECKOM PEIETKE aMa3a ONPEAEIEHO ¢ MOrPemHOCTEI0 Ax = 5-107 M, YunTe-

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

s N S

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



MuHHCTEPCTBO HAYKH U BBICIIET0 oOpa3oBanus Poccuiickoit @enepannu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem UHGopmayuoHHbIX mexHoI02Ull
UMKJZ d)ltS‘MKO*Mam&WamMVECKMX ()MCL;MI'L’ZMH
Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJIOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY
[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHX MPOIIECCOB M MPOM3BOICTB (IO OTPACIISAM)

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

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

BAPUAHTBI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 45°.
CocTaBuTeb: € S - 7 E.B. Slkoenesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem HHpopmayuonHvix mexnonozutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noaroroku: 15.03.04 «ABTOMATH3aLUs TEXHOJOTMYECKUX MTPOLIECCOB U MIPOU3BOJICTBY
Tpo¢punb: ABTOMATH3ANS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue PAMKU 8 MACHUNIHOM No.Je.
2. Hoaspuzayus ceema. Ecmecmeennlil u noisapu3o6auHbli ceen.
3.  Usmepenue paduoakmusHo20 usny4eHus.
4. Buwibepume o0un sapuanm omsema

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

L

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

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

CocTaBuTesb: ( g E.B. SlkoBnesa
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MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

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

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

Ha pucyHke moka3aHa KBapKoBas JuarpaMma g _ pacrazia HykiIoHa. JTa

y¥yYYy

BAPUAHTHBI OTBETOB:

1(111 JriarpaMma COOTBETCTBYET PeaKLuH ...
u

YYY

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

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUH YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHX MTPOLIECCOB U TPOU3BOJICTBY

Tpo¢puns: ABTOMATH3ALNSA TEXHOJOTHYECKHUX MTPOLIECCOB U MPOU3BOJICTB (IO OTPACISIM)

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI 7 T.I'MakyceBa
01.03.2021 r.
JK3aMeHALHOHHBII OuJieT Ne 18
1. 3axon Buo-Casapa-Jlannacca
2. Cnocobwl noayuenus noiapus08anHo2o céemad.
3.  Hosumpon. f+ - pacnad. Dnexmponubiil 3axeam.
4. Buibepume 00un sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3InIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMIYHBIMU NHTCHCUBHOCTAMU. Kaxkoi PUCYHOK COOTBETCTBYET CIIy-

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

IP——
0 G4 sung

CocraBuTesb: ( >N 7 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIEHOIO YUPEIKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLUSA TEXHOJOITHYECKUX IIPOLIECCOB U IIPOU3BOJICTBY

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

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

1. TIpancgopmamop. Duepus maznumno2o nous.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

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

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

MunnCcTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem HHupopmayuonHsix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 15.03.04 «ABTOMATH3AIINS TEXHOIOTHYECKUX TPOLIECCOB H MPOU3BOJICTBY
Tpopuns: ABTOMATH3AINS TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJICTB (10 OTPACISIM)
Cemectp 2

YTBEPXJIAIO

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

3. Hoepnwiti peaxmop

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

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

3. Jq
Ja :131’4) T2 =5

CocraBuTeb: ( S 4 E.B. Slkosnesa

o



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UH@opmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 15.03.04 «ABTOMaTH3aLMs TEXHOJOIHYECKHUX MIPOLIECCOB U IPOU3BOJICTBY

[Mpodunb: ABTOMATH3AIINS TEXHOJIOTHYECKHX MPOIIECCOB W MIPOU3BOJICTB (IO OTPACIISIM)

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. Bpawenue pamku 8 Ma2HUMHOM noJe.
2. Memoouvl nabarodenus unmepgepenyuu ceema.
3. Peaxuus cunmesa. Tepmosoepuas peakyus.
4. Buibepume 00un sapuarm omeema

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

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

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUH YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenune noarorosku: 15.03.04 «ABTOMAaTH3aLU TEXHOJOIMYECKHUX MTPOLIECCOB U TPOU3BOJICTBY

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

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHOHHBII OuJteT Ne 22

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

2. Bbi600 3axona npeiomaenus ceema.

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

4. Bbwibepume 00un sapuanm omsema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHMOCTU CHeKT'paHBHOﬁ IIJIOTHOCTHU 3HEPreTHU-

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

CocTaBUTEb: R e il E.B. SlkoBnesa



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexuonocuil
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarotoBku: 15.03.04 «ABTOMaTH3aIMS TEXHOJIOTUYECKUX TPOIIECCOB
U IPOU3BOJICTBY

HpO(bI/IJII): ABTOM&TI/IBaHI/IH TCXHOJIOTHYCCKHUX IMPONCCCOB M ITPOM3BOACTB (HO oTpac-

JIsIM )

KPUTEPUU
OLICHKHU 3HAHUI CTYICHTOB HA JK3aMeHe (2 cemecTp)

MakcuManbHOE KOTUIECTBO 0auioB 3a dk3aMeH 40:

10 6anoB 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GanyoB 3a TpeTuid BOIpoc,

10 GanyioB 3a 4yeTBEPTHIM BOIPOC, MPEJCTABICHHBIN B BUE PACUETHOIO 3a]1a-

HUA.

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

3a oTBET Ha @omnpoc BbICTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cry-
JICHT:

- TIOKa3aJj IIyOOKHE U BCECTOPOHHHUE 3HAHMSI [0 BOIPOCY OMJIeTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOW M JIOTIOJHUTEIBLHON JIUTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONIUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITETFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT y4ueo-
HBIM MaTepHall, IEMOHCTPHUPYS YMEHUE aHATU3UPOBATh Pa3INIHbIC HAYYHBIC B3TJIs-
JIIbl, apTYMEHTUPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TCOPETUUCCKUE MOJIOKEHHs ¢ mpakTukon (1,2 < R<
1,4);

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

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

- MOKA3bIBAET TBEP/bIC U JOCTATOYHO TMOJIHBIE 3HAHMSI TI0 BOIIPOCY OWiIeTa B
COOTBETCTBHUH C YUEOHOU MPOTrpaMMoOii, YBEpEHHO OPUEHTUPYETCS B OCHOBHOMW JIHU-
Teparype, 3HaeT TpeOoBaHUs K pu3uueckum 3akoHam (5,0 < R< 5,4);

- CaMOCTOSTENILHO W TIOCIICIOBATEIHPHO M3JIaraeT yu4eOHbIN Marepuani, Impe-
MPUHUMAET TIOTIHITKY aHAIM3UPOBATh PA3IMYHbIE HAyYHBIE B3TJSABI 1 OOOCHOBATH



COOCTBEHHYIO MO3UIINIO, IPU ATOM JIOMyCKaeT He3HauuTeabHble omuoku (1,0 < R<
1,2);

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

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

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

- MOKa3bIBaeT TBEP/bIC 3HAHUS IO BOIMPOCY OMIIETa B COOTBETCTBUH C y4eO-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTJCNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

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

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

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

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

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

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

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

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

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

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

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



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenune noaroroBku: 15.03.04 «ABTOMaTH3alys TEXHOJIOTHMYECKHUX IMPOLIEC-

COB U IPOU3BOIACTB)

[Tpoduns/mporpamma: ABTOMATH3AIMS TEXHOJIOTUYECKUX IMPOIIECCOB M MIPOU3BOJICTB
(110 oTpaciisiM)

KoMIJIeKT TeCTOBBIX 3aJaHu# 1JIs1 NMpoBE€JACHUA TCCTUPOBAHUA 110 pasaejiaM U
HTOI0OBOI'0 TECTUPOBAHUSA

o pucumiinae Pu3uka

PexoMeHganuu 1o UCNOJIb30BAHHUIO

KOMIIIEKT TECTOBBIX 3aJaHUIM COIEPKUT TECTHI U1 TEKYLLEro KOHTPOJIS 3HAHUM 110
pazzenaM ¥ UTOTOBOTO KOHTPOJISl 3HAHUM, YMEHUI 1 HAaBBIKOB CTY/IEHTOB I10 BaKHEHILIMM TeMaw,
u3ydaeMbIM 1o ¢usuke. s kaxaod ydeOHOH rpynmbl pa3paboTaHO YeThIpe BapHaHTa paBHO-
CJIOHBIX U MapaJlIeNIbHbIX MO COAEPKAHUIO TECTOB.

Ha BbInosIHEHNE Ka)k0T0 UTOTOBOr'O TECTA MO AMCLHUIIIMHE PEKOMEHYEM BBLIEISATH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMSI CTYAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIUCT
(6bnmaHk) ¢ oTBeTaMM K 3aaHusM TecTa. [IpoBepky OJIaHKOB yOOHO OCYIIECTBISATh, €CIIH OTBETHI
noMelIeHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesITeIbHOCTH CTYEHTOB MO OTBETaM 00eCreuynBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxuttoueHue B TecT 3a/1aHUl «y3KOH HaIpaBIEHHOCTHY», 00ECIIEUNBAIOLIUX POBEPKY
OJIHOM — IBYX €MHUI] HOBBIX 3HAHWM, MO3BOJISIET YBEIMUUThH KOJIMYECTBO 3a/1aHUN TECTa 10 CpaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYZIEHTOB. BMecTe ¢ TeM TecThl He 00ecreuynBaroT NpoBep-
Ky BceX BHUJOB (hOpMUPYEMBbIX YMEHUH W HaBBIKOB, HAaIlpUMEp, YMEHHsSI 0OOCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIM ompoc. [loaToMy MTOroBoe TeCTHpOBaHME IIEIECOO0OPa3HO
MPOBOAMTD TEPE] dK3aMEHOM JUIsl ONEPATUBHOM JMArHOCTUKHU YCBOCHMSI OCHOBHBIX (PH3NYECKUX
TTOHSATHUH.

1 mpoBepKM WMTOrOBBIX 3HAHMM CTYACHTOB IpeuiaraeTcsi 4 BapHAaHTAa TECTOB.
Kaxp1ii TectT cocTouT u3 25 TecToBbIX 3aJaHuii. BpeMs BbinosnHeHus Tecta 60 MUHYT

OCHOBHOI KOMIUIEKT TECTOBBIX JK3aMEHALMOHHBIX 33JaHUN HAXOAWUTCS B MOJYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxeT ucnoab30BaThCs KaK JJIS TEKYIIEro KOHTPOJIS 3HAHWW O OT-
JIEJIBHBIM pa3jieiaM, TaKk 1 UTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLHUIIIMHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJlaHMid, T.€. 32 KaKJ0€ MPaBUILHO BIMOJIHEHHOE TecToBoe 3ananue 0,12 Gamna.

Jlis TOro 4ro0bl UTOrOBOE TECTUPOBAHHE CUMTAIOCH CIAHHBIM, HEOOXOJMMO BBIITOJHUTH
ero Ha 2,0 Gana u Bbimie. [Ipy MOBTOPHOM TECTUPOBAHHM B MUTOTOBBIA PEUTHMHT UIET CpPEIHHUMA
0aJu1 10 BCEM IOMBITKAM.



https://moodle.nchti.ru/

CTtpykTypa Tecta no ¢puznke

Ne HaumeHoBaHHe pa3gena quc-
Ne zamanusn Tema 3aganus
n/n M ILJIMHDBI
1 O06paboTKa pe3yabTaTOB U3MEPECHUI
23 KuHemaTrka TOYKH M TOCTYMATEIBHOTO IBIIKCHHUS
' TBEPIIOIO Tea
4 Junamuka. 3akoHsl HeroToOHA.
1 MexaHuka
5 JluHaMu4eckre mapaMeTphbl BpamaTeIbHOTO JBHKE-
HUS TBEPJIOTO TeJia
6 JlnHaMuKa BpamaTeIbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHEHHS B MEXaHUKE
7 CrieranbHas TCOPHSI OTHOCHTEIEHOCTH
8 OCHOBHBIC TIOJIOXKCHHS W TOHATHS MOJICKYIISPHO-
KHHETHYECKON TeOpHH. 3aKOHBI HACATBHOTO Ta3a
MonexynspHas Qu3nKa H Tep-
2 MOJIWHAMHUKa 9 CpeHHHH OHCPIUA MOJICKYJI
10 Bropoe Hauano tepmoguHaMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca misl 3J€KTPOCTATHIECKOTO TIONS B
BaKyyMe
3 9J‘IeKTpI/I‘IeCTBO YU MarHEeTU3M 13 CBs13b HaNps>KEHHOCTU U MOTCHIIMAJIa
14 DNEeKTpUIecKOe U MaTHUTHOE II0JIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUYECKUX U MAarHUTHBIX TOJIEH
16 Komne6anns. OcHOBHBIEC TOHATHUS U OTIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMA
4 Konebanus u BOJTHBI
18 OHeprust BoiHEL [lepeHOC PHEPTHUU 3JIEKTPOMArHUT-
HOM BONHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BoHOBast 1 KBaHTOBAs OITHKA 20 [Monspuzanus u AUCIIEpCUs CBeTa
21 TemmoBoe uznydyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otrbopa
KpanToBas ¢u3uka u (u3MKa KopnyckynsipHO-BOTHOBOH Ayajn3M CBONCTB YaCTHI]
6 aToMa. DJIEMEHTHI SIepHOH (H- 23 BeriectBa. BonHoBast (yukims. COOTHOIICHHE He-
3UKH M (DU3MKH 3JEMEHTapHBIX ompezenenHocrei I'eiizenbepra
JacTuL. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 DyHaamMeHTalbHbIe B3aUMOIEHCTBUS
Kpurtepnu ouneHkH pe3yJbTaTOB HTOTOBOTO TECTHPOBAHUS:
KonmgecTBo BepHO BBHIIOIHEHHBIX 3aJaHUN 21-25 17-21 13- 17 0-13
3a KaXkJIblil BEpHBI OTBET Ha BOIIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oo0pa3en JiucTa 0TBETOB CTY/JEHTA.

Howmep 3apanus

Howmep npaBunsHOTO OTBETA




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

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

Kuio —

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

(1).
BAPUAHTBI OTBETOB:

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

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

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

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

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

1)
2)
3)
4)

1)
2)

3)
4)

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

WNHuepuumanbHO#l HAa3bIBAETCS CUCTEMOM OTCUETA ...
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 IBUKETCS PAaBHOMEPHO



3AJAHHUE Ne S.

TonkocTeHHast TpyOKa M KOJBIIO UMEIOT OJUHAKOBBIE Macchl U paauycel (puc.). s ux

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

Hlap n moselii muuHAp (TpyOKa), UMEIOIIME OJUHAKOBBIE MAacChl U PaJuycChl, BKaThIBa-
10TCs 0€3 MpoCcKaib3bIBaHUs Ha TOPKY. Eciy HadalibHbIE CKOPOCTH ATUX TeJl OJJUHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:

1) BbIIIE TOJHUMETCS TIOJBIN [IHIHHD

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

3AIAHME Ne 7.

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

HaOJIroJaercs. . ...

BAPUAHTBI OTBETOB:

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

3) cokpalieHre pa3MepoB B HANIPABICHUH MEPIIEHAUKYISIPHOM JBHKEHHIO
4) yBenuyeHHE pa3MEpOB B HAIIPABJICHUU NEPIIEHANKYISIPHOM ABHKEHUIO

3AJJAHUE Ne 8.

Jli1g uaeanbHOro raza Mexay MOJIeKyJaMu IPUCYTCTBYIOT:



1)
2)
3)
4)

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

3AZJAHHUE Ne 9.

Cpe,I[HSIH KHMHETHYECKasd SHEPrusd MOJICKYJ TIa3da IIpd TEMIICpaType T 3aBUCHUT OT HX

CTPYKTYPbI, YTO CBA3aHO C BO3MOXHOCTHIO PA3JIMUYHBIX BHUJIOB ABHXXCHUSA aTOMOB B MOJICKYIJIC.
[Ipu ycrmoBuu, 4TO UMEIOT MECTO TOJIBKO MOCTYHATEIBbHOE M BPAIaTeIbHOE JBWKEHUE, CPEIHSA
sHeprus Mojekyn azora (N2) paBHa ...

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

v

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11

SIBieHHe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUU TPAJUECHTA ...



BAPUAHTbBI OTBETOB:

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

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 M3MEHHUTCH

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

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

= 1

BAPUAHTBI OTBETOB:

3ATAHUE Ne 14

Ha pucynke npencraBieHa 3aBUCHMOCTh MArHUTHOTO TOTOKA, 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 MOJIEH CIIPaBEeIINBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

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

CKI1apIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHUS OJHOTO HAMPABIICHUS C OJUHAKOBBIMHU MTEPHOIA-
Mmu. PesynpTupyromiee konebanne UMeeT MaKCUMAaJIbHYIO aMIUTUTY 1y TIPH pa3HOCTH (pa3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 0,257

3AJJAHHUE Ne 18



[Tpu ymeHblIeHHH B 2 pa3a aMILTUTYbI KOJICOAHUH BEKTOPOB HANPSIKEHHOCTHU 3JICKTPH-
YECKOI'0 ¥ MarHUTHOTO T0JIEH 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 ...

BAPUAHTBI OTBETOB:
1) mucnepcueit
2) nonspuzanuei
3) uarepdepeHumeit
4) mudpaxuueit
3AJIAHHUE Ne 21

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

BAPUAHTBI OTBETOB:

1) 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 HAKJIaJbIBaeT 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

3AJAHHUE Ne 23

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

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

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

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



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

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

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



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

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

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

M

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

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

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

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

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

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



BAPUAHTbBI OTBETOB:

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

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

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

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

3AJJAHME Ne 7.

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

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

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

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

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

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

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

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

-

v

3AJJAHUE Ne 11

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

1) temnepaTypbl

2) KOHLEHTpALUU

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

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh
cepruueckoil MOBEPXHOCTH, TO MOTOK BEKTOpAa HANPSIKEHHOCTHU 3JIEKTPOCTATHUECKOTO

nonst £ yepes moBepXHOCTH cdEpHI. ..

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

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

4

t, ¢

o
5
P e el
=
B e = = -
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BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 16
Pe3onaHc BO3HMKAeT Ipu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

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



CxutagpiBaloTCsl 1Ba TapMOHUYECKHX KOJIeOaHHUsI OJHOIO HANpaBJiI€HHs C OJMHAKOBBIMU
nepuonamu. PesynpTupyroiee kojebaHue UMEET MUHUMAIIBHYIO aMIUIUTYy TIPU pa3HOCTH a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

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

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

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

3AJAHHUE Ne 19

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

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

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

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

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

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

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

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

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

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

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

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,




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

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

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



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

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

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

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

1)
2)
3)

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

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

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

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

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

CKOpPOCTh M3MEHEHUS UMITYJIbCa TeJa paBHA JICMCTBYIONIEH HA HETO CUIe

BO BCEX MHEPLUHAIBHBIX CUCTEMaX OTCUETA BCE MEXAHUYECKHE SIBJICHUS MPOTEKAIOT OJU-
HAKOBO HpI/I OANHAKOBBIX HAYAJIbHBIX yCJ'IOBI/ISIX

CUJIBI, C KOTOPBIMH JIEUCTBYIOT JPYT HA JIpyra B3auMOJACHCTBYIOIIUE Tela, PABHbBI M0 Be-
JINUUHC U HpOTI/IBOHOJ'IO)KHI)I 110 HanpaBneHmo

BCSIKOE TEJIO HAXOAUTCS B COCTOSIHUU MOKOSI WM PABHOMEPHOTO MPSIMOJIMHEUHOTO JIBHXKE-
HUsA, II0OKa BSaHMO)IeﬁCTBHe C )IpyrI/IMI/I TCJIaMH HE 3aCTAaBUT €10 UBMCHHUTH DTO COCTOSAHUEC

3AJIAHME Ne 5.

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

YBEJIMYUTH B 2 pa3a, TO MOMEHT UMIyJbca Teja. ..

1)

BAPUAHTBI OTBETOB:

yBENIUUUTCS B 4 pasza



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

[Tap 1 nonbiii nunuHAp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MAaCChl U PAJINYChl, CKaTbIBa-
I0TCS1 0€3 IMPOCKaJIb3bIBaHUsI C TOPKU BbICOTOW h. Torzna BepHbIM yTBEP)KICHHEM OTHOCHTEIBHO
CKOpPOCTH T€Jl Y OCHOBAaHUS T'OPKH SIBJISIETCS CIEAYIOLIEE:

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

3AZJAHHUE Ne 7.
CrepxeHb JIBIIKETCS CO CKOPOCThIO, COM3MEPUMOI CO CKOpPOCThIO cBeTa. Hampasienue
CKOPOCTH MEPIEHIUKYISIPHO CTePkKHIO. [Ipu 3TOM JyiMHA CTEpKHSA OTHOCUTENBHO 3EMIIH ...

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

1) 3akon JlampTOHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYAI0 TEPMOJMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

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

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

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

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

v

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

3AJIAHHUE Ne 11
SIBnenue quddy3un xapakTepu3yeT MepeHoc. . .

BAPUAHTBI OTBETOB:

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

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

CTUTH U3 LCHTpPA C(l)epbl, OCTaBJIdgA €ro BHYTPHU HEC, TO IOTOK BEKTOpPA HAMNPAKCHHOCTU IJICKTPO-
—

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

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

[Tonie co3maHo TOYEUHBIM 3apsiioM — (. YKaXHUTE HalpaBieHHe yBeTWYeHHs OTEHIasa

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

3AJAHUE Ne 14

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

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

BAPUAHTBI OTBETOB:

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

OTHOCHTENHEHO CTAaTHUYECKNX MAarHUTHBIX ITOJIEH CITPaBCAJIUBEI YTBECPIKICHUA:

BAPUAHTBI OTBETOB:

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

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

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

3ATAHHUE Ne 16
KonebarenbHblil porece XxapakTepu3yercs ... YKa3aTh BCE MPaBUIbHbIC OTBETHI.



BAPUAHTbBI OTBETOB:

1) ammuuTymaoi
2) dazoi

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CxuagpIBatoTCsl 1Ba TapMOHUYECKUX KOJeOaHus OJJHOTO HAIPaBJIEHUS C OJIMHAKOBBIMH ME€pHOJa-
Mu. PesynpTupytomiee konebanne MMeeT MaKCUMAIbHYIO aMILTUTYy TIpH pa3HocTH (a3, paBHOU

BAPUAHTBI OTBETOB:

1)0
2)m
3) 0,57
4) 0,25
3AJJAHHUE Ne 18
W3nyueHne 37eKTPOMArHUTHBIX BOJH IIPOMCXOIUT ...

BAPUAHTBI OTBETOB:

1) mpu 1oKoe 3IEKTPUUECKUX 3apsi/I0B

2) Bcerna

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PaBHOMEPHOM JBIMKEHUH 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanuie cBeTOBBIMU BOJTHAMM MPEMSATCTBUMA

2) oTpa’KeHHE U MPEIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEpepacpeelIeHue YHEPIUH CBETOBOIO U3IY4YEHUS NPHU HaJOXKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

I[I/ICHepCI/IH, npu KOTOpOfI MoKas3areiib MMPCIOMJICHUA YMCHBIIACTCA C YBCIMUCHUCM JIJIN-
HBbI BOJIHBI, HA3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) HOpMaJIbHOM UCTIEpCUEi
2) aHOMaJIbHOM AucHepcuei
3) nucniepcueit mokasaress MpeIoMIICHUS



3AJJAHHUE Ne 21

Bo ckonbko pa3z u3MEHHUTCS MHTErpalibHas JydeHnciyckareiabHas cnocodHocts AUT, ec-
JM TeMIIepaTypy Tela yBeJIU4UTh B 2 paza?

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

[Ipu mepexonax »JIEKTPOHA B aTOME C OJHOTO YPOBHSI HAa IPYroi 3aKOH COXPAHEHUS MO-
MEHTa MMITYJIbCa HAKJIAJbIBAET OIpECIICHHbIC OrpaHu4YeHus (IpaBuiio oToopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOJ0poJa (PHC.) 3anpeuieHHbimM TIepeX0 oM SBISETC. . .

r s p d f
3 e
2 —
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJJAHUE Ne 23
DIEeKTPOH M 0-4aCTHI[a UMEIOT OJINHAKOBBIE CKOPOCTH. [[nuHa BonHbI e bpoins snek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y,21€T
BAPUAHTBI OTBETOB:
1) Gonbire

2) MeHbIIe



3) OyayT UMETh OIMHAKOBBIC 3HAUCHUS

3AJAHUE Ne 24

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

BAPUAHTBI OTBETOB:
2 Ze*
A+ ZHE+ Jyr=0
1) A dmag ¥
d* 2 1 o
P E - T )y =0
2) dx A 2
2
&w+%}§£’w:ﬂ
3) h
diy  2m
Tt Ew=0
4) dx h
3ATAHUE Ne 25

I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUEHUSI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuaunr — 4

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

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE MEepeMEIICHHsI yKa3aTels Npuoopa K 3HAUCHUIO U3MEPSeMON BEITMYUHBI, 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 gaBmXeTCSA IO CIMpaly B HAIIpaBICHUH, YKAa3aHHOM cTpenkor. HopmanbHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

Ca BAPUAHTBI OTBETOB:

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

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

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

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

IIpn pacdyere MOMEHTOB MHEPLUM Tejla OTHOCUTEIBHO OCEH, HE NPOXOASIIUX 4epe3
LEHTP Macc, UCIONb3YIOT TeopeMy LlIteiinepa. Eciu och BpaimieHUs: TOHKOCTEHHOW TPYOKH mepe-



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

A 4

="

~ —— -

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

CrnomHoi ¥ monblid (TpyOKa) UUIMHAPBL, UMEIOIIME OJWHAKOBBIE MAacChl U PaJUyCHhl,
CKaTBIBAIOTCS 0€3 MPOCKaIb3bIBAHUSI C TOPKHU BBICOTOM h. Toraa BepHBIM yTBEpPKIACHHUEM OTHOCH-
TEJIbHO BPEMEHU CKAaThIBaHUS K OCHOBAHMIO TOPKU SIBJISIETCS CIEAYIOLIEE:

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

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecimu
OIWNH KOCMOHAaBT, OTHOCHUTCJIBHO BTOPOI'0, MOBOPAYUBACT CTCPKCHB M3 BCPTHUKAJIBLHOI'O ITOJIOKEC-
HUS B TOPU3OHTAIBHOE, TO OTHOCUTEIBHO BTOPOIO CTEPKEHD ...

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

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

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYISIPHBIM PACCTOSTHUEM
2) MeXIy MOJICKYJIaMH YYUTBIBAOTCS CHIIbI IPUTSDKCHUS M OTTAJIKABAHHS
3) oSHepruei IBMKEHHS MOJIEKYI MOKHO peHeOpeyb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU

3AJAHHUE Ne 9.



CpenHsisi KHHETUYECKask SHEPTHsl MOJIEKYJIbI UEAIbHOTO ra3a Mpu TemIiepaTtype 1 paBHa

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

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

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke nzo0paxken nukin Kapno B koopaunarax (P,V). U3orepmuueckoe pacmupe-
HUE TIPOMCXOIUT Ha JTale ...

v

BAPUAHTBI OTBETOB:

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

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

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

IUIOTHOCTBIO 3apsaaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIpaBJICHUEC YBCIUYCHUA 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, IPOHU3BIBAIOILEr0 HEKOTOPBIN 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKINU B KOHTYpPE MOJIOKUTEIbHA U 110 BEIMUYNHE MUHU-
MajbHa Ha UHTEpBAJE. ..
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BAPUAHTBI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX MOJIEW CITPABEUIMBBI YTBEPKIACHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJie SIBIIETCS JEHCTBYET TOJBKO Ha MOKOSIIUECS 3apsJibl.
3) IloTok BexkTOpa MarHUTHOM MHAYKLIHMH CKBO3b IIPOM3BOJIBHYIO 3aMKHYTYIO IOBEPX-
HOCTb OTJIMYEH OT HYJIS.
3AJAHUE Ne 16



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

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKJIaI[BIBaIOTCSI JABa TapMOHHUYCCKUX KOHe6aHI/I$I OQHOTI'O HaIpaBJICHUA C OAVMHAKOBBIMU 4YaCTOTa-
MU U paBHbIMU aMIIUTyfamMu Ag. [Ipu pazHoctu ga3z Ag = amMIuMTyaa 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 BO3/IyXe
3) yNIbTpa3BYKOBBIE BOJIHBI B JKUIKOCTH

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

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

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AJAHHUE Ne 21



JUlnHa BOJHBI, NPUXOAAIIAACA HA MAKCUMYM CIEKTPAJIBbHOM IJIOTHOCTH M3J1y4aTelbHO-
ctu (I'A), ymenbumiacs B 2 pasa. [Ipu aTom Temneparypa tena ...

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

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

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

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

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

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

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ.\lf + U (x, y,z,0)¥ = I'Haai

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

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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