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Iepeueny Komnemenyuii u UHOUKAMOPOE OOCHUINCEHUA KOMNEMEHY UL C YKAZAHUEM IMAN08 YOPMUPOSAHUs 8 RPOUECCe 0CBOCHUA OUCUUNTIUHDL

Komnerenus:

YK-1CnocobeH ocymecTBIsITh MOUCK, KPUTHUECKUM aHaIu3 U CUHTE3 HHPOPMAIUH, TPUMEHSATh CUCTEMHBII MOIXO A7l PeLICHHs TOCTaBJICH-
HBIX 3a/1a4.
WNuaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUU:

YK-1.1 3naer MeToIuKu MOKCKa, cOOpa U 00padOTKN HHPOPMAIINH;, aKTYaTbHBIE POCCUIICKUE U 3apyOeKHbIe HCTOUYHUKH HWH(OpMANUU B chepe
npodeccnoHaNbHOM e TEIbHOCTH; METO/l CHCTEMHOTO aHaIH3a.

VYK-1.2 YMeeT npuMeHSITh METOUKH TOKMCKA, cOopa 1 00paboTku MH(pOpMAINK; OCYIIECTBIATh KPUTUYESCKHUA aHAIN3 U CUHTE3 HH(DOpMaInH,
MOJIYY€HHOM U3 pa3HbIX HCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOIXOJ IJIsl PEIICHUS TOCTABICHHBIX 33124

YK-1.3 Bnageer HaBbIKaMu MOKMCKa, cOOpa n 00pabOTKH, KPUTHUECKOTO aHAIM3a ¥ CHHTE3a HH(DOPMAINH; UCTIOIH30BAaHUS CHCTEMHOTO TI0IX0-
Ja JIUIsl pelIeHusl TOCTaBJICHHBIX 3a/1a4.

Huouxamopul 0o- Imanwvt hopmuposanus Komnemenyuu
CHLUMCEHUSA KOM- (vkazamo ece memwl uz PI1/])
nemenyuu Jexyuu Hpaxkmuueckue Jlabopamopnvie 3ansa- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nabopa- mus (paboma) HOYHO020 cpeocmea
MOPHBLIL RPAKMUKYM

YK-11 Tema 1, He npedycmompenwvt | Tecmupoeanue, KOH-
Tema 2, Tema 4, Tema I, mpoavHas paboma, pac-
Tema 3, Tema 5, Tema 2, uemnas pa Goma,
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, nabopamopuas paboma,
Tema 6, Tema 5, koncnekm no  CPC,
Tema 7, Tema 7 KOJLIOK8UYM, IK3AMEH
Tema 8,
Tema 9

VK-1.2 Tema I, He npeoycmompenwvr | Tecmupoeanue, KOH-
Tema 2, Tema 4, Tema 1, mponshas paéoma, pac-
e o o2
Tema 5, Tema 4, pamophas paboma,
Tema 6, Tema 5, koncnekm no  CPC,
Tema 7, Tema 7 KON10K6Uuym, IK3amen
Tema 8,
Tema 9




VK-1.3

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

Tema 4,
Tema 5,
Tema 7

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

He npeoycmompenut

Tecmuposanue, KOH-
mponvhasa paboma, pac-
yemnasa pabooma, 1a00-
pamopHasn paodoma,
konucnekm no CPC,
KOJI10K6UYM, IK3AMEH




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp
Ouenounvle cpeocmea Kon-60 | Min, 6annoe 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 TUTaHOM 110 HampaBieHuo moarotoBku 09.03.02 «MubopmaImoHHble cH-
CTEMBI U TEXHOJIOTMH» JIJIsI 00YyYaroIIMXcs MPEeayCMOTPEHO IpoBejeHUEe Jabopa-
TOPHBIX 3aHATUH MO JUCHUTUIMHE 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 1TabOpaTOPHBIX PpadOT - MPAKTUIECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

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

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTE anTOPUTMBI OMPEICICHUS JOBEPUTEIHLHOTO MHTEpBAJIA TIPH TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

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

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




5. Ilouemy B paboTe PEKOMEHIYETCS CTPENSTh TOJBKO IO HEMOABIKHOMY IIH-
JTUHJPY?

JlaGopaTopnasi paGora Ne4. P.121. OnpeneneHre MOMEHTa WHEPIHUU MaXxOBOTO
KOJIeca M CUJIbI TPEHUs B OIIOpe
TeopeTuydeckrie BOMPOCHI I MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yrto Ha3bIBaeTCs BpallaTeIbHbIM MOMEHTOM, MOMEHTOM WHEPIHH U MOMEH-
TOM UMITYJIbCA?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 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 MaxXxOBOTO KoJjieca MOABUHYTHh K OCH Bpa-
nieHusa? OTBeT 000CHYMHTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenre yHUBEpCcaaIbHON ra30BOM MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3bpIBaeTCsl OJAHUM MojieM BemecTBa? 5. Kakue (akTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopnasi padora Ne6. P.132. OnpesneneHre OTHOIICHNS TEMIOSMKOCTEH Ta-
3a Cp/Cly.
TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIA0OpPaTOPHOU paboTe:

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

CBSI3aHBbI?

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

>

JlabGopaTopnasi padora Ne/. P.200. 3HaKOMCTBO C 3JICKTPOU3MEPUTEIbHBIMU TPHU-
0opamu.
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. C npubopaMu Kakoi CUCTEMBI Bbl MO3HAKOMUIUCH? OOBSICHUTE 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 NPUBEACHHON U OTHOCUTEIBHOM MOIPEIIHOCTHIO?
5. CoOTBeTCTBYET JIM MpeAenbHasi aOCOIIOTHAS MOTPEUIHOCTh, BEIUUCICHHAS 110
KJIACCy TOYHOCTHU, ACUCTBUTEIHLHON MOTPEIIHOCTH Tprbdopa’?




JlaGopaTopnasi padota Ne8. P.212.M3MepeHne 31eKTPOEMKOCTH KOHIEHCATOPOB.
TeopeTudeckre BOMPOCH ISl MOATOTOBKH K JJAOOpaTOpHOU padoTe:
1. KakoBO Ha3Hau€HHE U YCTPONUCTBO KOHIEHCATOPOB?
2. Yto Ha3bIBaeTCs ANEKTPOEMKOCThIO? EMHNIIAa U3MEPEHUS DIIEKTPOEMKOCTH.
3. O0bscHUTE TPUHLUIT U3MEPEHHSI SJICKTPOEMKOCTH C MTOMOIIBIO0 MOCTa TIEepe
4. Kakue COOTHOLIEHUS MEXY 3apsamMu, HANPSIKEHUAMH U AJIEKTPOEMKOCTAMHU
P NApaJLIEIbBHOM M IOCIIEI0BATEIbHOM COEIMHEHUN KOHJAEHCATOPOB?
5. Kakue auanekTpuku NpUMEHSIOTCA B KOHJIEHCATOpaX, U Kakue ObIBAIOT THUIIbI
KOHJIEHCATOpPOB?
6. Kak 1M3JIeKTpUK BIUSET Ha JIEKTPOEMKOCTh KOHAEHCATOpa?

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

Teopernyeckue BONpOCHI I MOJrOTOBKH K J1a00paTOPHOM paboTe:
1. Yto Ha3pIBAETCS DIEKTPUUYECKMM TOKOM, CHJIOW TOKA M INIOTHOCTBIO TOKa. B
KAKHAX €JUHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBAETCS INEKTPOABIKYLIEH crilon? [loueMy B 3aMKHYTOM LIETH JJIEK-
TPUYECKUE CUIIBI HE MOTYT JUIUTENIBHO MOAACPKUBATD AJIEKTPUUECKUN TOK?
3.ChopmynupoBath 3akoH OMa B MHTErpajibHON (dopme s MOJHOW Ienu U
Y4acTKa LETH.

4. Yto Ha3wpIBaeTCA QJICKTPHUICCKHUM COHpOTHBHGHHeM? OT 4yero 3aBHUCHUT COIIpoO-

THUBJICHUE DJIEKTPUYECKUX MPOBOJHUKOB? B KakuX €IMHUIIAX OHO U3MeEpsSieTcs?
5. ChopmynupoBats nepBoe u BTopoe npasmia Kupxroda.
6. O0BSICHUTD MIPUHITUI ICUCTBUS MOCTA MOCTOSIHHOTO TOKA.

Jlabopatopuasi padora Nel0. P.231. Onpenenenrie Topru30HTAILHON COCTaBIISIO-

IIeH HANPSHKEHHOCTH MAarHUTHOTO MOJIs 3eMJIH

TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpaTOPHOU paboTe:
1. BennunHa u HarpaBiieHHE CUIIBI AMIIEDA.
2. lloBeneHue paMKy ¢ TOKOM B MAarHUTHOM Mojie. MHAYKIHS U HANPSKEHHOCTD
MArHUTHOTO MOJISI, UX €AUHULIbI U3MEPEHUS.
3. O0bscaute 3akoH buo—Casapa—Jlamnaca.

4. Mertonnka U3MEpeHUs HANPSXKEHHOCTA MAarHUTHOTO TOJIST 3EMJIA C TTOMOIIBIO

TaHI'CHC—TaJIbBAHOMCTpPA.

JlaGopaTopnass padora Nell. P.311. Onpenenenue mokazaTess NPeaoMICHUS

CTEKJIa C MIOMOUIBI0 MUKPOCKOMA.
TeopeTudeckre BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKHU.

2. Kak cBsi3aHbl 1OKa3aTelb NPEOMIIEHUSI CPElbl U CKOPOCTh PacpOCTPAHEHUS

CcBETa B HEM?

3. [ToueMy Tipu pacCMOTPEHUH MPEIMETA Yepe3 TUIOCKYI0 CTCKIISIHHYIO TIaCTHH-

Ky OH Ka)KEeTCsl pacIOI0KEHHBIM OJINXKeE.

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

MOIIBIO IUGPAKIIMOHHON PEIICTKH.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOi padoTe:




1. CrioHTaHHOE Y MHAYUHUPOBAHHOE U3ITyYEHHUE. Y CTPOUCTBO M MPUHIUI PAOOTHI

reJni—HEOHOBOTO JIa3epa.

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

MyMa.

3. Kakas xapTuHa HaOmI0JaeTcsi Ha SKpaHE MPHU OCBEIICHUU NU(PaAKIMOHHON

pelIeTK: My4ykoM Oenoro csera?

Martepuainbl J1abOpaTOpHBIX padOT MPUBEACHBI B METOJAMYECKUX YKA3aHMSIX,

p33pa60TaHHBIX IHUKJIOM d)HSHKO-MaTeMaTquCKHX JVICIIUIIJIVH.

HanmenoBanmne MCTO/I.YKa3aHUA U aBTOPLbI

Kon—Bo 3k3.

1. O6mas ¢u3uka: pyKoBOJCTBO IO Ja0OpaTOPHOMY IpaK-
TUKYMY [DJeKTpOHHBIN pecypc] : yueOHoe mocodue / Ilox
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. JlabopaTOpHBIi MPaKTUKYM. 40 ok3.:
Yactp 1. Mexanuka u monekynsapHas ¢usuka/ 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 caMOCTOSATEIHHON pabOTHI 11O 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 MHCTpYKLMSI COAEPKUT KPATKUE TEOPETHUUYECKUE CBEICHMS, OTHOCSH-
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 JlabopaTopHoi paboTe ’ ’
O3HakoOMJIEHHE C YCTaHOBKOW, MPUOOPOM,
METOJIUKOM BBITIONHEHUS TaOOpaTOpHOH 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 pe3ysibTaTOB UCCIIEIOBAaHUS 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 1ad0paTtopHbix padoT 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 npopadoTKa TeopeThye- 16 24
CKOTro MaTepuaia K JabopaTopHoi padboTe ' ’
O3HaKOMIIEHHE C YCTaHOBKOH, MPUOOpOM,
METOJMKON BBITIOJIHEHUS Ja00OpaTOpHO 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 OFOKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenue noaroroBku: 09.03.02 «MHDOpMaIIMOHHBIE CHCTEMBI U TEXHOJIOT Y
(k00 u HaumeHnogawnue)

[Tpodunb/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€301acHOCTH
(Haumenosanue)

VY4ebHbIM Mmi1aHoM 10 HampasieHuto noarotoBku 09.03.02 «HMudopmaimon-
HBIE CUCTEMbI U TEXHOJIOTHW» JJisl O0y4arolumxcs NpeayCMOTPEHO IMPOBEIECHUE
NPAKTHYECKHUX 3aHATHH 110 AucuuiiinHe @usuka Bo 2 cemectpe. O0yyarommmcs
IIpEeJIaraloTCs Pa3HOYPOBHEBBIE 3a7a4d M 3aJlaHUs PEKOHCTPYKTHUBHOIO YPOBHH,
IIO3BOJISIOIIME OLEHNBATh U INarHOCTUPOBATh YMEHHsI CUHTE3UPOBATh, AHAJIU3UPO-
BaTh, 00001IaTh (DAKTUYECKUH U TEOPETHUECKUI Marepual ¢ (pOpMYIHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIECHUEM MPUUYNHHO-CIIEICTBEHHBIX CBS3EH.

3ananue 1

1. /IBa 0qMHAKOBBIX 3apsHKEHHBIX LIApUKa MAacCol m= 5 T, OJIBEICHHBIX B
OJTHOM TOYKE Ha HUTAX JUIMHBI |= 12 ¢M , pa3onuIUCh TaK, 4TO yroJl MEKIY HUTSIMU
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. JIa anemenra (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coenune-
Hbl OJJHOMMEHHBIMH MOJIt0caMu. CONPOTHUBICHUE COCAUHUTENBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTs CUILy TOKA B LIEMH.

3. DNEKTPOKUIIATUIBHHUK CO cupaibio conpotuBiienneM R= 160 Om nmome-
CTWJIM B COCY, coaepxaiuii Bogy oobemom V= 0,5 1 npu temnepatype T= 293 K
Y BKJIIOUWIK B ceTh HanpspkeHueM U= 220 B . Yepe3 Bpems t= 20 MUH crivpaip Bbl-
kirounii. Kakoe konmmuectBo BobI BbikuIieno, eciu KITJ[ cnupanu n= 80%.

3aganue 2

1. Ilo nByM mapayjienbHbIM OECKOHEYHO JIJIMHHBIM MPSIMBIM MPOBOJIHUKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HanpasieHuu. PacctosHue Mexny npo-
BogHuKamMu d=10 cM. BeUMCINTh MarHUTHYIO MHAYKIHMIO B TOYKE, yJAJE€HHON OT
000MX TPOBOIHUKOB HA OJIMHAKOBOE paccTosiuue r = 10 cm.

2. ITy4ok 3J€KTPOHOB BJIETAE€T B MPOCTPAHCTBO, 1€ BO30OYKIEHBI OJHOPO/I-
HOE DJICKTPUUYECKOE ToJie HanpsbKeHHOCThI0 E = 1,5kB/M u nepnenaukynsapHoe emy
MarHuTHoe nojie ¢ uHayknuein B = 1,5MT. CkopocTh 37I€KTPOHOB NOCTOSIHHA U
HanpasJieHA NMEPHEHANKYISIpHO BekTopaM E n B. Halitn ckopoCTh ABHKEHUS BJIEK-
TpoHOB. Kak OyayT ABUraThCsl 3JEKTPOHBI, €CJIN BBIKIIOUUTH 3JIEKTPUUYECKOE ToJie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH 3JIEKTPOHOB B 3TOM CiIyyae?



3amanue 3

1. Ha mudpaknuonnywo pemetrky aauHor 1 = 1,5 , comepxkameit N = 300
HITPUXOB, Ta1aeT HOPMAILHO MOHOXPOMATHYECKHI CBET C JTMHON BOJHBI A = 550
HM. Onpenenutsb: 1) 4ucno MakKCUMYMOB, HaOJIOJIa€MbIX B CIIEKTpe AUPPAKIMOH-
HOW peIIeTKH; 2) yroJ, COOTBETCTBYIOIIUN MOCIECAHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ (GOKYCHBIM pacctosinueM f = 25cM mpoenupyer
NU300pakKeHHE TpeMeTa Ha IKpaH, OTCTOAIIEM OT JIMH3BI Ha paccTosHud L = Swm.
OkpaH npuaBuHyiau K auH3e Ha AL = 18cm. Ha ckosibkO cleayer mepeMecTHUTh
IpeaIMeT, YTOOBI OMSTh MOJTYYUTh Pe3Koe N300pakeHue mpeamera?

3. M3 cMOTpOBOro OKOIIKa MEYM H3IIy4aeTCsl MOTOK HHepruu Pe =
4k JIx/MuH. Onpenenuts Temneparypy T 1medu, ecim miomais oKomka S = 8cm? |

OcranbHbIC BapHUaHTbI SaI[aHI/Iﬁ INPUBCACHBI B MCTOANYCCKUX YKa3aHUAX, pa3-
pa6OTaHHBIX MMpCIoAaBaTCILIMA LIUKJIA d)I/IBI/IKO-MaTGMaTI/I‘-IGCKI/IX JUCHUIIINH.

1. bukrarupos B.B., fIkoBneBa E.B. 3aganus no ¢usuke s caMoCTOsATEILHON pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (punmman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢pusuke 1151 caMOCTOSITEIbHON pa-
6otel ctyaentoB. Yacte 2./ Huwxkuekamck: HXTU (pumman) PI'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoenvl u nomepa 3ad0au
Dnexkmpocmamuxa, dnexmpomaznemusm T'eomempuueckas u 6onnosasn
dnexmpoounamuka onmuka

(acmo 1) (acmo 2) (acmo 3)
1 12 49 64 9 40 7 47 75
2 11 50 73 10 65 19 36 61
3 18 60 67 22 70 14 46 65
4 10 39 74 20 36 21 40 73
5 19 51 65 16 46 9 42 77
6 2 38 75 5 41 26 33 64
7 24 59 73 25 66 4 52 71
8 7 57 70 27 38 11 44 72
9 23 33 66 4 50 18 51 63
10 1 48 65 18 44 12 39 69
11 17 40 71 14 61 3 56 79
12 16 52 69 3 31 27 48 67
13 29 46 72 30 62 15 55 74
14 3 42 68 24 47 8 31 70
15 26 41 67 2 56 17 57 62
16 32 47 75 28 33 2 50 81
17 13 34 70 11 51 25 37 76
18 28 56 64 21 42 16 54 68
19 25 45 66 1 55 22 34 78
20 4 53 74 26 32 10 49 80
21 30 35 71 17 45 20 45 66
22 20 55 69 12 35 1 41 67
23 14 43 72 23 67 28 53 80
24 27 54 68 6 39 13 32 74
25 5 36 73 19 34 5 43 79
26 21 44 67 15 68 23 38 69
27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77




KpuTepun onleHKH NPAKTUYECKHUX 3aHATHI

Bo 2 cemectpe oOydaromuiicss BBIIOJHSAET 3 WHIMBUIYaJbHBIX 3aJlaHUS. 3a
pelIeHre KaXXA0ro OH MOXKET NOJy4uTh OT 3 10 6 OamnoB. [Ipaktuyeckoe 3aHsTHE
OLIEHUBAETCS MUHUMYM B 3 - 4 Oasuta (eciau He CHpaBUIICS C 3aJlaHuEM 0e3 MOMOLIH
IpernoaaBaTesis), MaKCUMYyM B 5 - 6 6aisioB (eciau crpaBUiICs C 3aaHUEM CaMOCTOS-
TEJILHO).

NTOroBeI1 pEUTUHT MO NPAKTUYECKUM 3aHATHUAM MPOCTABIIETCS KaK CpeaHee
apu(MeTryecKoe MoIy4eHHBIX OAJIJIOB 3a pelieHne 3 UHAUBUYaIbHBIX 3aaHHA.



MuHHUCTEpPCTBO HayKH M BhICIIero oopazoanus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hamnpasnenue noaroroBku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI
(k00 u HaumeHnogawnue)

[Tpodunb/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€301acHOCTH
(Haumenosanue)

KoMiuiekT 3agannii 1yt KOHTPOJIbHOM padoTsl Ne 1
o aucuuimHe Ousuka

Pasnea 7. I comeTpruueckas ¥ BOJHOBAs ONTHUKA

Bapmanr 1, 11, 21

3aoanue 1.0O0BEKTUB COCTOMUT W3 JBYX JIMH3: coOuparome ¢ (hOKyCHBIM
paccrositnueM F = 15 cM u pacceuBaroieit ¢ pokycHbIM paccTtositHueM F = - 15 cm.
JIuu3bl pacnosnoxkeHsl Ha pacctosiHuu 10 cM apyr oT apyra. OnpeaenuTb moiaoxe-
HUE TJIABHBIX (JOKYCOB OOBHEKTHBA.

3aoanue 2. Bo3nymHblii KIMH 00pa3oBaH JBYMS IUIOCKOIApaJUICIbHBIMU
IJTACTUHKAMHU, Ha KOTOPbIE HOPMAJIBHO Ta/1a€T MOHOXPOMATHYECKUIN CBET C ITTUHOM
BOJIHBI A= 500 HM. OnpeAeuTh Yyroi o MeXAy TIaCTUHKaAMU, €CJIM IIIUPUHA UHTEP-
(epeHIIMOHHBIX OJIOC, HAOIIOAAEMBIX B OTPAXXEHHOM cBeTe, cocTaBisier Ah = 5-10

M.

3aoanue 3.J1Be OIM3KHUE KENTHIE CIEKTPAIbHBIE TMHUU HATPUS UMEIOT JIJTU-
HbI BonH 589,6-10 ~° M u 589,0-10 ~ ° M. MOKHO JIM C MOMOMIBIO AU(GPAKIUOHHOM
pemeTkn HaOIogaTh pa3felibHO ST JUHUM B CHEKTPE MEPBOrO TOPSAKA TMPHU
HaOJIIOIGHUU CIIEKTpPa HEMOCPEJICTBEHHO IJIa30M Yepe3 PELIeTKY, €ClIM peleTKa

umeet 200 mrpuxoB Ha 1 Mm? Paspermiaroniyro ciocoOHOCTh TJla3a MPUMUTE PABHOM
2.

Bapmanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapuyMe HaXOJIUTCS MaJeHbKas pbiOka. Bo ckolib-
KO pa3 YBEJIMYEHHON BUAMT 3Ty PBIOKY HAOIIOAATENh, €CIU PbIOKAa HAXOAUTCSA y
JaNbHEW CTEHKHM akBapruyMa M HaOJIOACHHWE BeAeTcsa mo auameTpy mmapa? CTeHKH
aKBapuyMa CYMTATh TOHKUMH, ITOKa3aTesb MPeJIOMIICHHS BOJbI paBeH .

3aoanue 2.Ilpeamer B BUaE OTpe3Ka JIMHOM | pacmosiokeH BIOJb ONTHYEC-
CKOU ocH coOuparomield JMH3bI ¢ (OKYCHBIM paccTositHueM F, naromieid necTBu-
TeJIbHOE M300pakeHue Bcex ero Touek. CepelrMHa OTpe3Ka pacrojiokKeHa Ha pac-
crossauu d oT juH3bI. HaliTH Mo 0IbHOE YBEIUYCHHE TIPEMETA.

3aoanue 3.10. Ilpu majeHMU €CTECTBEHHOI'O CBETa Ha HEKOTOPBIM MOJISIPH-
3atop npoxoduT #1 = 30 % CBETOBOro MOTOKA, a YEPE3 JABA TAKUX MOJAPU3ATOPA —



n2 = 13,5 %. HaliTu yron ¢ Mexay IJIOCKOCTSMU MPOMYCKAaHUS 3TUX MOJSPU3ATO-
pOB.

Bapuanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera mnajgaet Ha OOKOBYIO I'pPaHb MPU3MBI I10J] YTIOM
a =30°. TIpenmomusrommii yrosn npusmel Y =45°. TlokazaTenu mpesoMIeHUsT CTEKIIa
HPU3MBI ISl KPAaCHBIX U (PHOJIETOBBIX Jy4ei COOTBETCTBEHHO paBHBI Nip=1,62 U ng=
1,67. Uemy paBeH yron Mexay KpalHUMU JIy4aMH CIIEKTpa MPU BBIXOJE U3 MPU3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PaJUyCOM KpPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTta K CTEKJISHHOU IiacTuHke. [{ua-
MeTpel M -ro u (M+5)-ro TeMHBIX KoJyiel] HpI0TOHA B OTPaKCHHOM CBETE PABHBI.
OrnpenenuTs JUIMHY BOJIHBI CBETa M1 HOMEP KOJIbIA M.

3adanue 3.EcTecTBEHHBII MOHOXPOMATHUECKHI CBET NaJa€T HA CUCTEMY U3
JIBYX CKPEIIEHHBIX MOJIIPU3ATOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHINKYISIPHO K ONTUYECKON Oocu. HallTh MUHMMAJIBHYIO
TOJIIWHY TUIACTUHKH, TIPU KOTOPOM 3Ta cuctema Oynet npomyckats 7 = 0,30 cBeTo-
BOT'0 ITOTOKA, €CJIM MOCTOSIHHAS BpAILlEeHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3aoanue 1.C nomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHMEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE U YBEJIMYCHHOE M300paKeHUs MpeMeTa, HaXOASAIIerocs: Ha
paccrosiHuu L ot skpana. Haiinure oTHoIIeHHE pa3MepoB U300paKEeHUH.

3aoanue 2.1lpenomisromuii yroa crexiasHHou (n = 1,5) mpusmbsl v = 60°.
[Ton kKakMMU yriaMyd BO3MOKHO IPOXOXKAEHUE MPEIOMIIEHHOTO Jydya CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CIIM Ha TEPBYIO TpaHb JIydd MAAAlOT TMOJ MPOU3BOJIHHBIMU
yrilamu?

3aoanue 3.Mexay TOYEYHBIM HCTOUYHMKOM CBETa W IKPAHOM MOMECTUIIN
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PaAuyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
OT AuadparMel 10 UCTOYHUKA U KpaHa paBHbla =100 cM u b=125 cm. OnpenenuTsb
JUTMHY BOJIHBI CBETa, €CJIM MAaKCHUMYM OCBEIICHHOCTH B IEHTpe IU(PpakiMOHHON

KapTUHBI Ha 3KpaHe HaOmogaetcs npu = 1,00 M u cieayronmii MakCuMyMm Mpu
r,=1,29 m.

Bapuanr 5, 15, 25

3aoanue 1.JIyu cBera magaer nmoxa yriaoMm 30° Ha IUTOCKONApAJIENbHYIO
CTEKJISTHHYIO IIJJACTUHKY M BBIXOJUT U3 HEE MapajlieJbHO MEPBOHAYAIBHOMY JIyYy.
[Tokaszatens mpenomieHus crekiaa 1,5. KakoBa tommmaa d TUTacTHHKH, €CIIU pac-
CTOSIHME MEX]y JIydamH paBHO 1,94 cm?

3aoanue 2. Bo CKOJIBKO pa3 YBEJIMUHUTCS PACCTOSIHUE MEXIY COCEIHUMU UH-
TephepeHIIMOHHBIMU TTOJIOCAMU Ha 3KpaHe B omnbiTe FOHra, ecnu 3eeHblid CBETO-
unsTp (A = 510" cM) 3amMeHuTH KpacHbM (A = 6,5:10 cm).

3aoanue 3. CKOJIbKO MITPUXOB HA 1 MM JIMHBI UMeEET TU(PaKIIMOHHAS pe-
HIeTKa, €CaM 3eieHas JuHus pTyTd (A = 546,1 HM) B CHEKTpe MepBOro mnopsjaka
HaOroaetcs noa yriiom 19°8'?

Bapuanr 6, 16, 26



3aoanue 1. Ilokazarenp npesomieHus cTekia paBeH 1,52. Haittu npeneinb-
HBIE€ YIJIbI MIOJHOTO BHYTPEHHETO OTPaXEHMS Ui MMOBEPXHOCTEN paszgena: 1) crek-
JI0-BO3/yX; 2) BOJA-BO3/1yX; 3) CTEKJIO-BOJA.

3aoanue 2.Ha mbuibHy10 miieHKy (N = 1,33) mamaet Oenblil CBET MOA YIJIOM
45°. Ilpu kaxkoii HaMMEHbIIIEH TONIIMHE IJICHKA OTPaKeHHBIE JTy4l OyIyT OKparie-
HBI B JKeNThIM HBET (A = 600HM)?

3aoanue 3. YeMy paBeH yroji MEKy IIaBHBIMH ILUTOCKOCTSIMU MOJISIPU3ATO-
pa ¥ aHanM3aTropa, €CjIu UHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, IPOLISAIIETO Yepe3
MOJISIPU3aTOp U aHAJIM3aTop, YMEHbIIAeTcs B ueThipe pasa? llorijoiieHueM cBeTa
npeHeopeyb.

Bapmanr 7, 17, 27

3aoanue 1. Bogonasz HaxoAuTCs Ha JAHE BojoeMa Ha riayoune 15 m. Ha xa-
KOM pPAacCTOSIHUM OT BOJOJAa3a PACIOJIOKEHBI T€ YYAaCTKH JHA, KOTOPHIE OH BUIUT
HauOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJbBI?

3aoanue 2.0npenenure pacCTOSIHUE MEXKIY KOT€pPEHTHBIMA UCTOYHUKAMU B
onbiTe FOHTra, ecnu Ha skpaHe Ha npoTskeHuu 10,8 MM JIEKUT 1IeCTh HHTEPPEPEH-
LMOHHBIX NOJIOC. PaccTosiHME OT MCTOYHMKOB JI0 3KpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomaTtudeckoro csera 600 HM.

3aoanue 3. Ilog kKakuM yrioMm JOJDKEH MMaJaTh My4OK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JTHA CTEKJISTHHOTO cocyna (N3 = 1,5),
HAIOJHEHHOTO BOAOM, CBET ObLII OJHOCTHIO MOJISIPU30BaH?

Bapuanr 8, 18, 28
3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiesbHbIX TIaBHOW OMTH-
4eCKON OCH pacceuBaroliell JIMH3bI, uMeeT nuametp d; = 5 cm. Ipoitas nuu3y, my-

YOK JJacT Ha SKpaHe MATHO quameTpoM O, = 7cM. kakuM Oyaer auametp O narua, ec-
JIU PACCEMBAIOIIYIO JTMH3Y 3aMEHUTh COOMPAIOIIEH C TeM ke (DOKYCHBIM PacCTOSHUEM?

3aoanue 2. HaliTm mokasatenb MNPEOMJICHUS KUIKOCTH, 3aIlOJIHSIONMICH
IPOCTPAHCTBO MEXKAY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH Ha HEW ITIOCKOBBIITYK-
JIOM JIMH30M, €CIIY MPU HAOIIOACHUH B oTpaxkeHHOM cBeTe A = 0,60 Mxm paauyc 10-
ro TeMHOro Koibla HproToHa okaszaics paBHbIM 2,1 MM. Pagnyc KpuBH3HBI JIMH3bI
0,1m.

3aoanue 3. Ha mudpakumonHyio pemierky, umeronryto 500 mTpuxoB Ha
MM, HOpMaJIbHO MaaaeT Oesblii cBeT. HermocpeCTBEHHO 3a PelIeTKON MoMelleHa
JuH3a ¢ OKYCHBIM PacCTOSTHUEM 2 M, IIPOCIUPYIOIIas CIeKTpbl HA dKpaH. Jluamna-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 11 nepexpsl-
BaThCsl CIIEKTPHI NIEPBOr0 U BTOPOro nopsiika? Bo CKoJIbKO pa3 CIEeKTp BTOPOTO IMO-
psAdKa Ha PKpaHE JJIMHHEE CIeKTpa mnepBoro mnopsaka? KakoBa pa3HOCTH yriioB
OTKJIOHEHHS KOHIIa TIEPBOI'0 U Havajia BTOPOTO MopsiaKa?

Bapuant 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKas IJIEHKA, MOKa3aTelb MPEJOMIICHHS KOTOpoil Ny = 1,2 («IpoCBEeTISIONMIAs
rieHka). [Ipu kakoil HauMeHbIIEH TOJMIIMHE ITOW MJIEHKU MPOU30MIeT MaKCUMaIIb-
HOE ocabiieHrne OTPaKEHHOTO CBETA B CPEAHEHN YacTH BUIIMMOTO CIIeKTpa’?



3adanue 2. OnpenenuTsb yroi NOJHOM MOJIIpU3aluy IPU OTPAKEHUH CBETa
OT CTEKJIa, TOKA3aTellb MPEJIOMIIEHUSI KOTOPOro paBeH 1,57.

3aoanue 3. Ha menps mupunoi 2:10° cM magaeT HOpMaNbHO TapaslIeIbHbIA
IIy40K MOHOXPOMATHYECKOTO CBETa ¢ JIMHOM BoJHBI 5°10° cm. Haiitw mmpuny
M300paKEeHUS eI Ha SKpaHe, yAAJICHHOM OT Ienu Ha paccrostaue 1 m. upunHoit
U300paKeHHsI CYUTATh PACCTOSHUE MEXIY NEPBBIMU NU(PPAKIUOHHBIMA MUHHMY-
MaMH, PacoOJI0KEHHBIMU IO 00€ CTOPOHBI OT IIIaBHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaliTu mokazarenb NPEIOMIICHHS >KUIKOCTH, 3aIOJIHSIONICH
MPOCTPAHCTBO MEXY CTEKJISIHHOM TUIACTUHKOM M JieXallell Ha HeH MIOCKOBBIMYK-
JIOM JTMH30M, €Cv MpY HaOJI0ICHUH B oTpaxkeHHOM cBeTe (A = 0,60 MxM) paauyc 8-
ro TeMHOTO Koiblla HeioToHa okazancs paBHbIM 1,8 MM. Pannyc KpuBU3HBI JTUH3BI
0,14 m.

3aoanue 2.1'naBHBIE IIOCKOCTH JIBYX Npu3M Huxosst oOpasyroT MexIy co-
oot yron B 30°. Kak M3MEHUTCS MHTEHCUBHOCTD MPOIIEIIIEr0 CBETA, €CJIA IJIaBHbIE
IJJOCKOCTH JABYX HHUKOJIEW ITOCTaBUTh MOJ yrioMm 45°. Uemy paBeH yrom Mexay
TJIABHBIMH IJIOCKOCTSIMU JIBYX HHKOJIEW, €CIIH MOCIE TPOXOKICHUS YEPE3 HUX CBETA
€ro MHTEHCUBHOCTh YMEHBIIMIACH B 4 pa3a?

3aoanue 3.Ha nudpakiimoHHyto peueTky JuHoi 15 mm, coaepxkairyro N =
3000 mTpuxoB, MajgacT HOPMAJIbHO MOHOXPOMATHYECKUW CBET C JJIMHON BOJIHBI
A=550uMm. Onpenenuts: 1) 4ucno MakCUMyMOB, HaOIIOJJAEMbIX B CIIEKTpE AUPpaK-
LMOHHOW PEIETKY; 2) yTroJ, COOTBETCTBYIOLIUI NIOCIEAHEMY MAKCUMYMY.

Kpurepuu onieHkn KOHTPOIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
ClieyeT PYKOBOJICTBOBATHCS CIICIYIOMIMMH KPUTEPUSIMHU OIICHKH 3HAHUU 10 (U3H-
K€, YIUTBIBAS JIOMYIICHHBIE CTYICHTAMHU OIIMOKU U HEJIOYCTHI.

MaxkcuMaabHOE KOJWYECTBO 0aJIJIOB 32 KOHTPOJILHYIO padory Ne 1 cocraBnsier
4,0 6amna.

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

Jlns Toro 4toObl KOHTPOJIbHAs paboTa CUMTAIACh CIIAaHHOW, HEOOXOIUMO
HanucaTh ee Ha 2,0 0amioB U Bhimie. [Ipy MOBTOPHOM TNepenuchiBAHUU KOHTPOJIb-
HOU B UTOTOBBIM PEUTUHT UJIET CPEIHUN Oa IO BCEM MOMBITKAM.

TI'pyovimu SBRSIOTCS OMMOKU, CBUACTEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII
OCHOBHBIC ()M3UUECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOW ONTHKE
WM HE yMEET MPUMEHATh MX MPU PEIICHWU 3a7ad Pa3IMYHBIX THUIOB; HE 3HAET
dbopMyT WK HE YMEeT MPUMEHATh UX K PEIICHUSIM 33J]a4; HEe 3HAeT eIUHUIl (HU3H-
YECKUX BEJIMYMH WA HE YMEET MOJb30BaThCsl UMM, K TPYOBIM OMMUOKAM OTHOCSITCS
TaK)Ke HEMPaBUWJIHHO CHOPMYIUPOBAHHBIC BOMPOCHI 3a/1a4d WM HEBEPHBIC OOBSIC-
HEHUS XO/a €€ PeIIeHUs, He3HAHUE MPUEMOB PEIICHMs 33134, a TaKKe OIIUOKH,
CBUICTEIHCTBYIOIINE O HEMPAaBWIHPHOM TTOHWMAaHWHU YCJIOBHSI 3a/1a4d WM UCTOJIKO-
BaHMs penieHust. Kasicoas epybas owubka oyenusaemces munyc 1,0 oain.



Hezpyovimu owuodkamu SBISIIOTCS HETOYHOCTD YepTeXka; MPOITYCK UM HETOY-
HOC HAMHMCAHWE HAUMEHOBAHWS €IWHUIl (PU3UYECKUX BEJIMYWH; BBHIOOpP HEpAaIHO-
HaJIBHOTO X0Ja pemenus. Kascoas neepybas owubka oyenusaemes munyc 0,1 6an-
aa.

K nedouemam OoTHOCATCS: HEpAIIMOHAIILHBIC 3aITUCHU MPU BBIUYMCIICHUSIX, HEpa-
IIMOHATBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHMil M pEIIeHUH 3a/1a49; OTACIIbHbBIC
MOTPENTHOCTH B (POPMYIUPOBKE OTBETA; OTACIbHbBIC OMMOKN BHIYMCIUTEILHOTO Xa-
paktepa; HeOpeKHOE BBIMOJHEHUE 3amucel, ueprexen. Kaowcowiii nedouem oyenu-
saemcs munyc 0,3 6ana.

HNHuTtepBan 6aiioB pedTHHTA 32 KOHTPOJbHYI0 padoTy3,4 < R < 4,0 6anana cra-
BUTCS, €CJIM CTYACHT BBIIIOJHUI pabOTy MOJHOCTHIO 0€3 OMMUOOK U HEI0YETOB WM
IIPYU BBIMOJIHEHUU paOOThI MOJHOCTHIO 0€3 OIMOOK M HEJIOUYETOB, HO MPU HATUYUU
He 0oJiee 0JTHOM He aKKypaTHOU 3amuCH.

Nurteppan 6amio peiitunra2,8 < R < 3,4ctaButcs 3a pabOTy, BHIIOJIHECHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMMU B HEW He 0ojee 0JHOIl HerpyOoi OmMOKH U OAHOTO
HeJoueTa Wik He 0oJiee ABYX-TpEX HEOYETOB, €CIM MHTEpPBaJ OAJJIOB pEUTHHTa
CTYyJICHTA.

WurtepBan 6amnos peitunra 2,0 < R < 2,8craButcs B TOM ciy4ae, €Ciau CTy-
JIEHT TIPaBUJILHO BBIMIOJIHWII HE MeHee 2/3 Bceil pa®oThl WM JOMYCTHII: HE OoJiee
OJIHOM TpyOO OMMOKHM W JIBYX HEIOYETOB, MM He Oojee OAHOW TpyOOi M OHOM
Herpyooii ommoOKH, Uiau He 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, UM OJHY HErpy-
Oyr0 OIIMOKY U TpU HEJOYETA.

bann peiitunra cryaenTa cocrapisier R<2,korga uucio ommOOK U HEJ0UETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
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KoMiuiekT 3apannii 1yl KOHTPOJIbHON padoThl Ne 2
o aucuuiimHe Ousuka

Pasznen 9. ®usuka aapa U 3JICMCHTAPHBIX YaCTHIL

3aoanue 1. B Tabnuie NpuBENEHbI SAEPHBIE PEAKLUH, COOTBETCTBYIOIIUE
BapuaHTy 3aaanus. Onpeaennure HEAOCTAIOIIEE B 3alUCH PO WA YACTHILY M pac-

CUMTANTE SHEPIUIO PEAKLUU.
Ta6auna 1 (k 3agauam 1.1 — 1.25)

Howmep Snepnas peaknus Howmep 3a- Snepnas peaknus
3a1a4n oadyn
1.1 °Li + 7—%Be + *He 1.14 Be + 5Li — 2+ *He
1.2 2C+?H- 2+ 1B 1.15 N + "Li— ?2+°H
1.3 10 + ®Li— 2+ 3H 1.16 12C + "Li— 2+ *He
1.4 N+ "Li »8F +2 1.17 UB + 7Li— 2+ 2n
15 1B + Li— ?2+°H 1.18 180 + bLi— 2+ *He
1.6 °Li +?—%Be + H 1.19 N +°Li >0 +?2 +n
1.7 0B + Li— 7+ *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 B + OLi— ?2+°N
1.10 ? + *He—™N + n 1.23 ? +%Li— 2H+ 10
1.11 °Li+ ? —°Be + *He 1.24 ? +5Li— H+ °N
1.12 1B +“He— 2+ H 1.25 UN+°HoSH+2+n
1.13 160+ 2 >N + “He

3aoanue 2. Kakue n30Tomnsl 00pa3yroTcs B IETIOYKE paIMOaKTUBHBIX pacria-
JIOB sifiep, TPUBEACHHBIX B TA0JINIIE, COOTBETCTBYIOIINX BAPUAHTY 3aaHUSI.

Ta6auna 2 (k 3agauam 2.1 — 2.25)

Howmep HcxonHoe sapo [TocnenoBarenpHOCTH pacnana
3a
Jlauu
2.1 232Th a—>B-o>p—oa
2.2 220Rn a—o—pB—f
2.3 2'Np a—pf—oa—a




2.4 238y a—>pB—-op—a
2.5 2%Ra a—a—p—a
2.6 Y a—pf—oa—f
2.7 221 N\C a—a—pB—a
2.8 215pg a—>pf—oa—f
2.9 2 At a—a—p—P
2.10 28 B—oaoa—a—P
2.11 229Th a—>pB-oa—a
2.12 234pg B—a—a—a
2.13 234Th Bo>PB—oa—a
2.14 214B;j a—>B—o>pB—a
2.15 2107 B—o>PB—oa—p
2.16 233pa B—oaoa—a—P
2.17 215pg a—pB—->p—a
2.18 228Ra Bo>PB—oa—a
2.19 219Rn a—a—pB—a
2.20 214pg a—p—oa—p
2.21 223Fy a—pB—a—a
2.22 29t a—pB—-op—a
2.23 22Ra a—o0—p—a
2.24 231Th Boa—pf—a
2.25 231pg a—o0—p—a

3aoanue 3.0npeneanTe TOMIUHY 3alATHOTO CJIOS, MTO3BOJISAIOIIETO CHU3UTh
MHTEHCHBHOCTh y3KOTO Iy4Ka Y-H3JIy4€HHs 0 IOMYCTUMOIO YPOBHS MHTEHCHBHO-
ct pagunoakTuBHOro msnydenus | = 1 mx/lx cl'm?2. HTeHCHBHOCTL HeocnadeH-
HOTO ITy4Ka lo, SHEPIHs Y-KBAHTOB M BELIECTBO 3AIIUTHI IIPUBEIEHEI B TAOJIUIIE, CO-
OTBETCTBYIOIIUE BAPUAHTY 3a/IaHUS.

Taoanua 3 (k 3axauam 3.1 — 3.25)

Howmep NHTeHncus- OHeprus y- Bemectso
3aJa4u Hocth lo, Mx ¢t M KBaHTOB, M>B 3aIAThI
2

3.1 1000 7,0 CBUHEI]
3.2 100 6,0 IyTYH
3.3 50 6,0 O0eToH
34 10 7,0 BOJA

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

3.10 70 8,8 9yT'yH
3.11 100 0,5 BOJA

3.12 500 5,6 CBUHEII
3.13 250 2,0 IYTYH
3.14 50 3,6 9yT'yH
3.15 700 50 CBHHEI]
3.16 100 1,7 0eToH
3.17 250 3,0 CBHHEI]
3.18 5000 4.0 CBUHEI
3.19 500 2,2 9YTYH




3.20 500 1,0 BOJA
3.21 500 0,5 IyYTyH
3.22 70 1,0 oceToH
3.23 300 2,2 CBUHEI
3.24 50 0,7 IYTYH
3.25 20 0,5 oeToH

Kpurepuu oneHkn KOHTPOJIbHOI padoThl Ne 2 o ¢pusnke

[Tpu oneHKe KOHTPOJILHON paboOThl MO (U3MKE si/ipa U HJIEMEHTApHBIX YacTHUIL
ClIeyeT PYKOBOJACTBOBATHCS CIEAYIOIIMMH KPUTEPHUSIMHU OLEHKU 3HAaHUU 1O (pusm-
K€, YUYUTBIBAsI JOMYIICHHBIE CTYACHTaMU OIUUOKU U HEJJOUETHI.

MakcuManbHOE KOJUYECTBO OaJlJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocTaBisier
4,0 6aa.

MuHUMalbHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJBHYIO paboTy Ne 2 cocraBiser
2,0 Gamra.

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CAAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6ayoB U Bbiie. [Ipu NOBTOPHOM NEpEeNHUCHIBAHUM KOHTPOIIb-
HOI B UTOTOBBIM PEUTUHT UJIET CPEIHUNA OalT IO BCEM MOMBITKAM.

I'pyovimu sBAAIOTCSA OMIMOKHU, CBUAECTEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (PM3MUECKHUE TEOPUH U 3aKOHBI [0 T€OMETPUYECKONH M BOJHOBOM OITHKE
WIM HE yMEET MPUMEHATh MX MPU PEUICHUU 3a/]ad Pa3IMYHbIX TUIIOB;, HE 3HAET
dbopMyT WK HE YMEET MPUMEHSATh UX K PEHICHUSIM 3aJ]1a4; HEe 3HAeT eIUHMUI] (PU3u-
YECKUX BEJIMYWH WA HE YMEET MOJIb30BaThCSI MU, K TPYOBIM OIIMOKAM OTHOCSTCS
TaK)Xe HENMpaBWIHHO CHOPMYIUPOBAHHBIC BOMPOCHI 3a/lauyd WM HEBEPHBIE OOBsIC-
HEHUS XO/a €€ PEIIeHUs, He3HaHHe MPUEMOB PEIICHUs 3a/lad, a TakKe OIIUOKH,
CBUICTEIHCTBYIOIINE O HEMPaBUIHLHOM MOHUMAHWHU YCTIOBHS 33Ja4d WA UCTOJIKO-
BaHUs penieHus. Kaswcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu owudkamu ABISIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WIM HETOY-
HOE HANMCAaHWEe HAUMEHOBAHMS EAWHMII (PU3MUECKUX BEIMYHH, BBHIOOP HEparmo-
HaJILHOTO XoJ1a pemienus. Kaocoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCHU MPU BBIUMCICHUSX, HEpa-
[IMOHAJIBHBIC TPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIeHUH 3a/1a4; OTACTbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMOKN BHIYMCIUTEIHBHOTO Xa-
pakTepa; HeOpEe)KHOE BBIMOJTHEHUE 3amucell, ueprexeit. Kaowcowili Heoouem oyenu-
saemcs munyc 0,3 6anna.

HNutepBan OanioB peiTuHra 3a KOHTpOJbHYIO0 paboty 3,4 < R < 4,0 6anna
CTABUTCS, €CJIU CTYJICHT BBITIOJIHUI PadOTy MOJHOCTHIO 0€3 OIIMOOK M HEI0YETOB
WJIU TIPY BBITIOJIHEHUH PAOOTHI MOJTHOCTHIO 0€3 OTMOOK M HEJI0UYETOB, HO TIPU HaJIHU-
yuy He 00Jiee OHOM HE aKKypaTHOM 3aIKCH.

WurtepBan Oamnos peritunra 2,8 < R < 3,4 craButcs 3a paboTy, BBIIIOJIHEH-
HYIO MOJHOCTHIO, HO MPU HAJIMYWU B HEW He 0oJiee 0JIHON Herpy0oil ommOKu U Of1-
HOTO HeJo4YeTa Wi He 0oJiee NBYX-TPEeX HEIOYETOB, €CIIM WHTEPBAN OAJLIOB peu-
THUHTA CTYJEHTA.



Nuteppan 6amnoB peiitunra 2,0 < R < 2,8 craButcs B TOM citydae, €CJIH CTY-
JICHT TPABHJIBHO BBHIMOJHWI HE MeHee 2/3 Bceil paboThl WU JOMyCTWI: HE Ooliee
OJTHOM TpyOO OMMOKM W JBYX HEINOYETOB, WJIM HE 0oyiee OHOU rpy0oi U OJHOU
HerpyOoil ommoOku, win He OoJiee ABYX-TPeX HErpyObIX OMHUOOK, UIH OAHY HETPYy-
Oyro OImMOKy ¥ TpU HEAOUETA.

bann peiitunra cryaenTta coctaBisier R<2, korja 4ucio omuOOK U HEA0YETOB
MIPEBOCXOAUT HOPMY HWJIM €CJIM MPABHIIBHO BBHITIOJHEHO MeHee 2/3 Bcel paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu

HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)

deneparbHOTO TOCYAaPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS

BBICIIIETO 00pa30BaHUs

«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynemem VUHDOpMaAIIMOHHBIX TEXHOJIOTUN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hamnpasnenue noaroroBku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI

(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: CructemMbl HHPOPMAITMOHHON 6€301IaCHOCTH

(Haumenosanue)
BOHpOCbI AJIA KOJUIOKBUYMOB

10 ANCHUIIIINHC !lZI/ISI/IKa

KosnoxkBuym Ne 1.
Pazgesn 5 - 6. DuekTpoMarHeTu3m. DJIEKTPOMATHUTHBIE KOJIeOaHUSI W

BOJIHBI.

©CoNoRWNE

MarauTHoe€ MoJje U ero XapakTepUCTHKU.

JlelicTBrE MarHUTHOTO MOJIA Ha TOK. Cuna Amrmepa. 3akoH AMnepa.
Cuna Jlopenna.

MarauTHoe nose JBHKYIIErocs 3apsa.

3akoH buo-Casapa-Jlamnaca.

Teopema ['aycca s MAarHUTHOTO TOJIA.

SIBneHue >rmeKkTpoMarHuTHOW HHAYKIMU. 3akoH Dapanes — Makcgesa.
NunyktuBHOCTh. CaMOMHAYKLMS. B3auMHast ”HAYKUUS.

. Tpancdopmarop. DHEprus MarHUTHOTO TIOJIS.

10 Jua- u napamaraeTuku. GeppoMarHeTUKU U UX CBOWCTBA.
11. CBoGoHbBIE KOJIeOaHUs B KOJeOaTeIbHOM KOHTYPE.
12.BbIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJIeOaHUsI.

13.1lenn mepeMeHHOTO TOKa.

14.OnekTpoMarHiTHbIE BOJIHBL. Y paBHEeHUs MakcBea.
15.T'enepanus 37€KTPOMArHUTHBIX BOJIH.

Uk wnE

~

KosnoxkBuym Ne 2.
Pa3nen 7. I'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHbBIE IPE/ICTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.
BbiBo1 3aKOHA NMPETOMIICHUS CBETA.
Tonkue nun3b1. [locTpoeHne n300pakeHHs MPEIMETOB C TTOMOIIBIO JIUH3.
OcHoBHBIE (POTOMETPUUECKUE BEITHMUUHBI.
KorepeHTHOCTh M1 MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepenius
CBETA.
MeTtonbl Habo1eHNsI UHTEp(EpPEHLIUU CBETA.
HuTepdepenius cBeta B TOHKUX TUICHKAX.



9. Tlpumenenue uaTEpHEPEHITUN.

10. Audpakuus ceera. [Ipunun I'rolirenca-dpenens.

11.060cHOBaHKE NPSMOJIMHENHOCTH pacupocTpaHeHus cBeTa. 30Hbl Dpenens.
12.lupakuus cBeTa OT OJHOM LIEINH.

13.Pa3pematomas crmocoOHOCTh ONMTHYECKUX MTPUOOPOB.

14.ludpakuroHHas pemerka.

15.lucnepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET.
17.Tlonspuzatopsl. 3akoH Masnroca.

18.Crioco0bl noJydeHus MOJISIPU30BAHHOTO CBETA.

KoasoxkBuym Ne 3

Pa3nea 8. KBantoBo-onTunueckue ABJICHUSA
TemnoBoe uznydenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtornekTpuueckuii 3 PeKT.
dopmyna DitHImTeHA U1 BHEHHETo GoTodddexTa.
Macca u umnynbc GpoToHa.
Mopens atoma Pezepdopaa. [Tocrynatet H.bopa.
Teopus cTpoenust atroMa Bogopoa 1o bopy.
Hudpakuust mukpouactuil. Bonnst ne bpoiis.
. CooTHotieHus HeonpeaeneHnocteil ['elizenoepra.
10 BonHoBast GpyHKIMS U €€ CTaTUCTUYECKUM CMBICI.
11.Ypasuenue lpeaunrepa.

CoNOARLNE

KosnoxkBuym Ne 4

Paznen 9. ®usuka s1pa U 3JIeMEHTAPHBIX YaCTHII
OO6mue cBenenust 00 aToMax U sapax.

DHeprus cBsa3u. JledekT macchl spa.

EcrecTBeHHas paguoakTUBHOCTb. 0, 3, Y — U3ITyYECHUS.
3aKOHBI pAIMOAKTUBHOTO Pacraia.

BpeMennbie XapakTEpUCTUKU PAIMOAKTUBHOIO pacnaa.
N3Mepenus paiiOaKTUBHOTO U3JTYyUEHHUS.

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

. Peakmus nenenwms. llennas peakius.

10 S nepHsliil peakTop.

11.Peakuus cuntesa. TepmosiaepHas peakiusi.

12. Tunel B3aUMOACHCTBUS SJIEMEHTAPHBIX YACTHII.
13.OcHoBHBIC CBeZIeHUS 00 AJIEMEHTAPHBIX YaCTHIIAX.

LCoNOOR~WODE

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

MakcuMaIbHOE KOJUYECTBO 0AJIOB 34 UembIpe KOJIOKBUYMA BO 2 CEMECTPE
8, T.e. 3a Ka/blii KOJUIOKBUYM MaKCUMajbHOE KOJUYECTBO OayutoB cocrapiser 2,0
Oasuia.




MUuHUMAIBbHOE KOJIMYECTBO OAJUIOB 34 Yemblpe KOUIOKBUYMA BO 2 CEMECTPE
6, T.e. 32 KaXIbI1 KOJJIOKBUYM MUHHMAJIbHOE KOJUYECTBO 0ayuioB cocraBiser 1,5
oaJia.

Pacnpenenenue 0aioB Ha KaKJOM KOJUIOKBHYME BO 2 CEMECTPE MPOUCXO-
JUT COTJIACHO CJEAYIOIUM KPUTEPUSIM:

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

omeema Ha KOJA0KEuU- | OMIUYHO xopouio y00871emeo- Heyoosle-
yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb YCBOCHHS Ma-
Tepuaga, IMpPeayCcMOT-
PEHHOT'0 MPOrPaMMOii
YpoBeHb 3HAKOMCTBA C
OCHOBHOH  JUTepary-
poH,  IpeayCMOTpPEH-
HOM MPOTrpamMmoit
YpoBeHb 3HAKOMCTBA C
JOTIOTHUTEIILHOU  JIH-
TepaTypoun

YpoBeHb  pacKpbITUSA
MPUYHUHHO-
CJIEICTBEHHBIX CBSI3€H
OTBeTbl Ha BOMIPOCHI:
MOJIHOTA, ApPTyMEHTHU-
POBaHHOCTh, YOEXCH-
HOCTb, YMEHHE HC-
[I0JIb30BAaTh OTBETHI HA
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUSA
CoJIep’KaHus Bonpoca
Oo0mii HHTEpBaJ 1,8<R<2,0 165 R<1,8 15<R<165 |[R<15
pelTHHIA CTYAEHTA 3a
OHMH KOJJIOKBHYM

BO 2 cemecTpe




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hamnpasnenue noarorosku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€30IaCHOCTH

KommiekT 3agaHuii 111 BbINOJHEHUs pacdeTHOM padoThl Ne 1
o aucuuimHe Ousuka

Pa3znes 4. DiieKTpoIMHAMUKA

3agaya 1. OT UCTOYHUKA, PA3HOCTh MOTEHIIMATIOB Ha KiieMMax KoTtoporo Uy,
TpeOyeTcsi mepenarb MONIHOCTL P Ha pacctossHue L. [Jomyctumasi «moTepsi»
HanpsDKEHUsS B MpoBoAax N. PaccuurtaiiTe MUHMMAIbHOE CEUEHUE S MEIHOTO IMPO-
BO/JIA, IPUTOJTHOM JIJISI TOU LICTIH.

Ta6auna 4.1 (k 3agauam 4.1.1 —4.1.30)

Homep Uo, kB P, MBT L, km n, %
3aa4m
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
4.15 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4,1.21 100 6 7 3
4,1.22 200 10 4 1,5
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75




4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agaua 2. C xkakuM K03(QPUIIMEHTOM MOJE3HOTO JEHCTBUSA paboTaeT CBUH-
HOBbIM akkyMyssiTop, DC kotoporo U, eciii BO BHENIHEN LENH CONPOTUBICHHUEM
Runet tok | ? Kakyio MakcuMaabHYO TIOJIE3HYIO MOIIHOCTh MOXKET JIaTh aKKyMYJIsi-
TOp BO BHemHel nenu? Kak npu stom namenurcs ero KITI?

Ta6auna 4.2 (k 3axauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aja4u
421 2,15 0,25 5)
422 2,1 0,2 4
4.2.3 1,9 0,18 6
424 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 5,5
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4,212 1,85 0,2 54
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4221 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 477




KomnuiekT 3aianuii 17151 BLINOJIHEHUsI pacyeTHO padoThl Ne 2
no agucnuiuinae Pusuka

PasaeJ 5. DieKTpoMarHeTu3M

3apaua 1. Yactuma maccel M ¢ 3apsaoM (] BIETAET B TUIOCKUI KOHACHCATOP
JUTMHBI L TIOJT yTiioM o K TJIOCKOCTH IUIACTHH, a BBUIETAET MoJ yriaoMm f . Haiitu
MEePBOHAYAILHYIO KHHETHYECKYIO0 dHepruto dactuibl Wy, ecim HampssKeHHOCTh

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
51.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
514 0,5 -1 3 /3 /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 T /4 /6 1
51.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 T /4 7
5.1.17 2 3 6 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3agaua 2. DIEKTPOH JIBUKETCS B OAHOPOJHOM MArHUTHOM TOJIE C MHIYK-
LHeN B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOU 0, COCTABJIAET C HAIIPABJICHUEM BEK-
TOpa MHAYKIUM MAarHATHOTO TOJSL yrod a. OnpenenuTs paauyc W Iar BAHTOBOU
JVHUH, TI0 KOTOPOI OyIeT ABUTaThCs AIEKTPOH.

Ta6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)



Homep B, Ta v, Mm/c a,®
3a1a4u
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 m /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 /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 T /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 pacuetrHoii pa6orsl Ne 1, 2 Bo 2 cemecTpe

MakcuMaabHOE KOJIMYECTBO 0aJJIOB 3a JABE pacueTHLIE pabOThI BO 2 CEMECTPE
8 0ay110B:

4 Gana 3a IEPBYIO pacueTHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

MuHHMaAJIbHOE KOJIUUYECTBO 0AJIJIOB 3a JIBE€ pPacUYETHBLIE PA0OTHI BO 2 CEMECTPE
4 0ajia.

[Tpu onenke pacueTHO-TpadUUECKUX padoT IEIecO00pa3HO PYKOBOICTBOBATh-
Csl CIICTYIOIIMMHU KPUTCPUSIMH OICHKH 3HAHHMH 10 (PU3MKE, YIUTHIBAS JOMYIICHHBIC
CTYJIEHTaMH OIIMOKH M HEJIOYCTHI.

TI'pyovimu SBIAIOTCS OMMOKH, CBUICTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC (hM3MUECKUE TEOPUH U 3aKOHBI WM HE YMEET MPUMEHATh UX TPHU pelle-
HUM 33/1a4 Pa3IMYHBIX TUIIOB; HE 3HaeT (GopMyll, rpaduKOB, CXEM HIIM HE yMEeT
NPUMEHATh UX K PEIICHUSAM 3a/1a4; He 3HAeT eIUHUIl (PU3NICCKUX BEITUYMH WM HE



yMEeT TOJIb30BaThCs MMH; K TpyObIM OIMMOKAaM OTHOCSITCS TaK)K€ HEMPAaBHIIBHO
cOpMyITHpPOBaHHBIC BOIIPOCHI 33/1a4¥ WJIM HEBEPHBIE OOBSICHEHUS XOJa €€ pelle-
HUSI, HE3HAHWUE MPUEMOB PEIICHUS 33/]a4, a TAK)KE OIIMOKH, CBUICTEIbCTBYIOIINE O
HETPAaBWJIEHOM TTOHUMaHHH YCJIOBUS 3a/Ia4M WJIM MCTOJKOBaHMSA perneHus. Kaxmast
rpy6as ommoOka orieHuBaetcst muryc 0,7 oaun.

Hezpyovimu owubkamu SBISIOTCS HETOYHOCTh YepTEka, rpaduka, CXEMBI;
NPOMYCK WM HETOYHOE HANMCAHNEC HAUMEHOBAHUS CIUHHII (DU3MUYECKUX BEIMYUH,
BBIOOpP HepalMoHaJIbHOTO Xoja pemeHus. Kaxnas Herpybas ommOka OreHUBASTCS
munyc 0,5 banna.

K neoouemam oTHOCSTCS: HEPAIMOHAIBHBIC 3aMMUCH MPU BBIYUCICHUSIX, HEpa-
IIMOHATIFHBIC TTPHEMBI BRIUMCIICHH, TPe0Opa3oBaHUil M PEIICHHA 3a/1a4; OTJCIbHbIC
MOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ICIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HEOpe)KHOE BBITIOJIHEHUE 3alucel, yepTexei, cxeM, rpagukoB. Kaxmapiii
HeJIoueT onleHuBaeTcs munyc 0,25 banna

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

3,3 <R <4,0 6ana eciu CTyIC€HT BBIIOJHII paOOTy MOJHOCThIO 0€3 OIMMO0K
¥ HEJIOUETOB WJIM MIPH BBIMOJIHEHUH Pa0OTHI MOJHOCTHIO 0€3 OMMOOK U HEIOUETOB,
HO IPY HATMYUM HE O0Jiee OJJHOU HE aKKYpaTHOW 3aIUCH.

2,6 < R < 3,3 6aqua craButcs 3a paboTy, BBHIIIOJHEHHYIO MOJHOCTHIO, HO MPHU
HAJIMYUM B HEil He Gosee 01HOM HerpyOoil OIIMOKK U OJJHOTO HeJo4eTa Win He 0o-
jee 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 OmuOKH
U JBYX HEJI0YETOB, WIH HE 0osiee OJHOUM rpy0oil U 0HON HerpyOoi OMMOKU, WU
He OoJsiee ABYX-TpeX HErpyObIX OMMOOK, WM OJIHY HErpyOyr0 OIIMOKY U TPU HEJO-
gera.

R<1,9 6anna cTaBuTCs, KOTJa YUCIO OMKMOOK M HEJOYETOB MPEBOCXOIUT HOP-
My, TIPH KOTOPO MOXKET OBITH BHICTABJICHA OLIEHKA «3», WU €CIU MPaBUIBHO BBI-
MOJIHEHO MeHee 1/2 Bceld paboThI.
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CamocrosiTeIbHAsA padoTa CTy/IeHTOB
1o UCUUIUTNHE DU3nKa

Hepequb TEM IJIA KOHCIIEKTOB

Pa3zgea 1. Pusnueckne 0CHOBBI MEXAHUKH

1. Pensmusucmckas mexanuka

Pasznea 2. MosiekyagapHas GU3KMKa U TEPMOIUHAMUKA.

2. Aesnenus nepenoca: ouggpysus, menionpoeooHocmy, 6513K0CHb.

Pa3nea 3. DnexTpocTaTuka

3. Cecnemosnekmpuxu.

Paznea 4. DnexTpoarnHaMUKa

[To nanHOMY pa3zieny KOHCHEKT He MPEJyCMOTPEH.

Pazgea 5. DinekTpoMarHeTu3m

4. MacnumHvle nons coreHouoa u mopouod.

Paszngea 6. DiiekTpoMarHuTHbIE KoieOaHus M BOJIHBI

5. Pezonamnc nanpsoicenuii. Pezonanc mokos.

Pasznen 7. I'eoMeTpruyueckas U BOJHOBAS ONTHKA

6. Illonamue o 2onozpaghuu.

Pa3gea 8. KBaHTOBO-ONTUYECKHUE SIBICHHS.

7. Onmuyeckue K8aHmoswle cenepamopaol.

Pa3nea 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.



8. Ilepcnexmuswvr pazsumus s0epnoii snepeemuxu. Ilpobrema ynpasisemvix mepmosoep-
HbIX PeaKyui.

KOHCHEKTBI BBIMOJHAKTCA NUCBMEHHO B CHELUAIBHBIX TETPAAsSX ML CaMo-
CTOSITEJIBHOM PaOOThI CTY/IE€HTOB.

Kpurepuu onennBanusi Koncnekros CPC
1 cemecmp
MakcuMaabHOE KOJHMYECTBO OalIoB 3a KOHCIEKTHI IO mpem paszaeiiaM Ne
1,2,3 B 1 ceMecTpe 3 6aJaa, T.€. 32 KaKI0€ MOJTHOE PACKPHITUE TEMbl MaKCUMaJIb-
HO€ KOJIMYECTBO 0aJUIOB cocTaBiisgeT 1 Oa.

MuHHMAJILHOE KOJHMYECTBO OaJIOB 3a KOHCIIEKTHI IO Mpem pasaciaam
Nel.2.3 B 1 cemecTpe 2 6aJij1a, T.€. 32 KaXKIbIii KOHCIIEKT MUHUMAJILHOE KOJINYECTBO
oayutoB cocrtasister 0,67 Gaia.

Jl71s TOro 9T0OBI KOHCIIEKT CUMTAJICS CAAHHBIM, HEOOXOIMMO HAIIMCATh €ro Ha
0,67 GammoB u Beime. [Ipy MOBTOPHOM TEpPENMCHIBAHMN KOHCIIEKTa B WTOTOBBIM
PEUTHUHT UJET CPEIHUN Oall IO BCEM MOMBITKAM.

Kpurtepuu onenuBanus kouncnekros CPC
2 cemecmp

MaxkcuMaabHOE KOJIMYSCTBO 0aJIJI0B 33 KOHCHICKTHI IT0 #amu pasjaenaM Ne 5,
6,7.8.9 Bo 2 cemecTpe 8 6AJNIOB, T.€. 32 KAXKJO€E MOJHOE PACKPHITUE TEMBI MaK-
CHUMaJILHOE KOJINYECTBO OaJIoB cocTaBiisieT 1,6 Oamia.

MuHHMAaJIbHOE KOJMYSCTBO 0ajII0B 3a KOHCIIEKTHI 10 namu pa3jaeiiam Ne 5,
6,7,.8,9 Bo 2 ceMecTpe 5 0aJJ10B, T.€. 32 KQKIbIM KOHCIEKT MUHUMAJILHOE KOJIU-
yecTBO 0ayuioB cocrasisger 1,0 Oamn.

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




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESKACHUS BBICIIETO 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpassenue noarorosku: 09.03.02 «MHOpMaNMOHHBIE CHCTEMBI M TEXHOJIOTHNY

Tpoduns: CrcTeMbl HHOOPMAIIMOHHON 0€30MACHOCTH

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.

CocTaBuTelb: ( P4 7 E.B. SlkoBneBa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMAOHHEIE CHCTEMbI M TEXHOJIOTHI

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

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...
1 \ 1 .
, Al 5 BAPUAHTBI OTBETOB:
- ? 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 OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa3oBaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenne noarorosku: 09.03.02 «MubopMaLHOHHbIE CHCTEMbI U TEXHOJIOTHI)
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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 IDrcovis—Jlenya.

4.

Bulbepume odun sapuanm omsema

Ha pucynkax n300paskeHbI 3aBUCUMOCTH OT BPEMEHH KOOPJMHATHI ¥ YCKOPEHHUSI MaTepHATbHON TOUKH, KOJIEOIIOIIEHCS 110 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)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMAOHHEIE CHCTEMbI M TEXHOJIOTHI
Tpodums: CrcTeMbl HHOOPMAIIMOHHON 0€30MaCHOCTH

Cemectp_1
YTBEPXIAIO
3ap.mmkiiom ®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-
+

TEJNBHOTO HampaBieHus, V; — IPOeKIns ¥ 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 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHANIBLHBIN HCCIIEI0BATENbCKUI TEXHOJIOIHUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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 peanbrozo 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 HHpOpmayuoHHbIX mexHoI02utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIHOHHbIE CHCTEMbI U TEXHOIOTHIY

Tpoduis: CucteMbl HHGOPMaAMOHHOW 06€300acHOCTH

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 BPEMCHH:

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 YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI
ITpoduns: CucTeMbl HHOOPMAMOHHON 0€30IacCHOCTH

Cemectp 1

A

YTBEPXKJAIO

.

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

JK3aMeHAMOHHBIN OnaeT Ne 7
Mexanuueckas snepeus. Kunemuueckas snepeus.

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

MuHHCTEepCTBO HAyKH M BBICIIET0 oOpa3oBanus Poccuiickoit deneparyn
HwmxHekaMCKui XUMUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoioutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIMOHHbIE CHCTEMbI U TEXHOIOTHIY
Tpoduis:, CrcteMbl HHGOPMALIMOHHON 6€30I1aCHOCTH

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 UHEPLIMHU CIIPABEIJIUBO COOTHOIICHHUE. . .

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

CocTaBuTensb: s E.B. SlkoBnesa



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 UHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

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

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

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

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

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

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

CocraBuTens: = P 7 E.B. flkosnesa

I 2K Sidie

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

Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIOHHbIE CHCTEMbI U TEXHOIOTHI

Tpoduis:_CructeMbl HHGOPMAIIMOHHOM 6€30MacHOCTH

Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI =7 T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAUOHHBIH OuJeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

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

muyecKkutl npouecc.

3. 3JZ€KmDO€MK06’mb VeauHeHHOZO npoeoduuka. Bzaumnas snexmpoemrxocmeo. KOH@@HCGmDDbl.

4. Buibepume 0dun eapuanm omeema

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

’ i 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 OFOKETHOTO 00pa30BaTEIFHOIO YUPEIKACHHS BRICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI
ITpoduns:. CucTeMbl HHOOPMAITHOHHOMW 6€301TaCHOCTH

Cemectp 1
_ YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUUOHHBIH OmJieT Ne 11
1. 3axou coxpanenus snepeuu 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 BPEMEHH KOOPJIMHATHI U YCKOPEHHS MaT€pPUAILHON TOYKH, KOJEOJIo-
hieiics 10 TapMOHUYECKOMY 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 HHpopmayuoHHbIX mexHoI02utl
Luxn gpusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIHOHHbIE CHCTEMbI U TEXHOIOTHIY

Tpoduis:_CructeMbl HHOOPMAIIMOHHOM 6€30MacHOCTH

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 TEMIIEPATYPhI BEIMYHHA MAKCHMYMa 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 rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTENbHOIO YIPEXKICHHUS BHICIIIETO 00pa30BaHUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEILCKUI TEXHOJIOTUYECKUH YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.02 «MH)OpMAaOHHBIE CHCTEMBI U TEXHOJIOTHU
ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

Cemectp 1
YTBEPXJIAIO
3ag.umkom OMJ] % " T.I'Maxkycesa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss smwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un sapuanm omeema

[lap u moxast cdepa, MIMEIOIIHE OJMHAKOBBIC MACCHI H PaIMyChl, BKATBIBAIOTCS O€3 MPOCKaNb3bIBaHusI Ha TOPKY. Ecin
HaYaIbHBIC CKOPOCTH TEJ OJUHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe MOgHUMETCS TOJIast 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 ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Daxynomem HHpopmayuoHHbIx mexHono2utl
Lukn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIMOHHbIE CHCTEMbI U TEXHOIOTHIY
Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & 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. Pusuueckuti cCMblC YHUBEPCANLHOU 2A30601 NOCMOAHHOU.
3. Hocnedosamenvioe u napaiienvHoe coeounetue nposoOHUKOS.
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 HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

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 HHpOpmayuoHHbIX mexHoI02Ull
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIOHHbIE CHCTEMbI U TEXHOIOTHIY

Tpoduis:_CructeMbl HHOOPMAIIMOHHOH 6€30MacHOCTH

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. Cuecwb udeanvbHuix 2a3o8.
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 BpaleHUss TOHKOTO KOJbIA TePEHECTH 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



MuHHCTEPCTBO HAYKH U BBICIIET0 oOpa3oBanus Poccuiickoit @enepannu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

[poduns:_ CrcTeMbl THOOPMAIIMOHHOW 0€30MacHOCTH

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

Daxynemem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMAIMOHHEIE CHCTEMBI I TEXHOJIOTUI

Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH

Cemectp 1
YTBEPXIAIO
3ag.1ukiom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
JK3aMeHAUHOHHBIH 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 HHGOpMayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpagienue nonrorosku: 09.03.02 «MH(OpMAIOHHBIE CHCTEMBI U TEXHOJIOTUI)

Tpoduns:_CricTeMbl HHOOPMAIIMOHHOM 6€30IIaCHOCTH

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 19
1. Kunemuueckas snepeus spawenus meiq.
2. Maxkpockonuueckue napamempeot.
3. Ione 06yx beckoneunvlx napaniebblx PASHOUMEHHO 3APANCEHHBIX NAOCKOCHELL.
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)M30XOPHBIM 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)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoIo2utl
Llukn uszuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMbI M TEXHOIOTHI
Tpo¢puns:_CucteMbl HHGOOPMAITMOHHOM O€30MMaCHOCTH
Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
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-
dN
f(v)=—-
Ndv

ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBema), 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 CMECTHTCS BIIPABO, B CTOPOHY OOJBIITMX 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 OFOJKETHOTO 00Pa30BaTEIEHOIO YUPEIKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne nmoarorosku: 09.03.02 «MHbOpMaLHIOHHbBIE CHCTEMbI U TEXHOJIOTHI)

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

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 nonoxcernus 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 3aBUCIMOCTb OT BPEMEHU BEITMYMHBI MOMEHTA CHJI, JEMCTBYIOIUX Ha TEINO.
BAPUAHTBI OTBETOB:

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

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMbI M TEXHOIOTHI

Tpo¢puns:_CucteMbl HHGOOPMAITMOHHOM O€30MMaCHOCTH

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, BAPUAHTHBI 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 BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHnckuil HAaMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

[poduns:_ CrcTeMbl THOOPMAIIMOHHOW 0€30MacHOCTH

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. TepmoOunamuieckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

[Tpn pacuere MOMEHTOB MHEPIMHU TeJla OTHOCUTEIBHO Oceil, He
MIPOXOSIIIMX Yepe3 IEHTP Macc, UCIOoIb3yIoT Teopemy LlTei-
Hepa. Eciam ochk BpameHns: TOHKOTO KOJIbIIa IIEPEHECTH W3 IICH-

) Tpa macc Ha paccrosHue 2R (pHC.), TO MOMEHT MHEPLHMH OTHO-
CUTEJIbHO HOBOM OCH YBEJIUUUTCA B ...
BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTesb: ¢ S - 7 E.B. SlkoBnesa

MuHHCTEepCTBO HayKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAIOHHEIE CHCTEMbI M TEXHOIOTHI
Tpo¢puns:_CucteMbl HHGOOPMAITMOHHOM O€30MMaCHOCTH

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
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOHKETHOTO 00pa30BaTeILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEILCKUI TEXHOJIOTUYECKUH YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI
ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MTaCHOCTH

Cemectp 1

YTBEPXKJAIO

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

JK3aMeHANMOHHBIN OmaeT Ne 25
Dusuueckull U Mamemamuyeckuli MasmHuKu.
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)
(hemepa’IbHOTO TOCYIaPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEro 00pa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hampasnenue noarorosku: 09.03.02 «MHbOpMaMIOHHBIE CHCTEMBI U TEXHOJIOTUI

Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH

Cemectp 1

YTBEPXJIAIO

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

JK3aMeHaIMOHHBIN OnaeT Ne 26
DHepeust 2apMOHUYECKUX KOAeOAHUIL.

1.
2. Buympennsas suepeus peanvrozo 2aza.

3. Cmopounue cunvl. Inexmpoosudicyuias Cuna u Hanpajicenue.
4. Buibepume 0dun eapuanm omsema

| | Ha (P,V)-nuarpamme n3o0paskeH mukimudeckuii nporecc. Ha yuactkax DA-AB temmnepaty-
I — L _5_____5 _____ pa...
Ai | BAPUAHTBI OTBETOB:
2r 1) noBeImaercs;
2) na DA — moBsimaercs, Ha AB - moHmKaeTcs;
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)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

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

2. Ipumenenue nepso2o 3aKoOHA MEPMOOUHAMUKY K U0OAPUYECKOMY U U30MepMUieckomy npoyeccy. Aduaba-
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 TIEPICHANKYISIPHO IOCKOCTH PHUCYHKA.

T

CocraBuTesb: ( D -.B. SlkoBnea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYESCKUI HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HallMOHAJILHBIN HCCIIEI0BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoio2utl
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAaIIHOHHbIE CHCTEMbI U TEXHOIOTHIY

Tpoduis:_CructeMbl HHOOPMAIIMOHHOM 6€30MacHOCTH

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 U30XODUYECKOMY HDOUECCY.
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. Ecan och 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



MuHHMCTEpPCTBO HayKH M BhICIIero oopazoBanus Poccutickoit deaepaiuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexuonocuil
Luxn puzuko—mamemamuueckux OUCYUNIUH

Hanpapnenue noarorosku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI
[Tpoduns: Cucrembl HHPOPMAITMOHHON 6€3011aCHOCTH

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

MakcumanbHOE KOJTU4ecTBO 0asioB 3a sk3ameH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIPOC,

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

HUSL.
MUHUMAIBHOE KOJIMYECTBO 0AJIOB 34 dK3aMeH 24.

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

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

- MOKa3aJl TJIyOOKHE U BCECTOPOHHHUE 3HAHUS IO BOIMPOCY OUJIETa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCcKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITENIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT y4ueo-
HBII MaTepuall, IEMOHCTPHUPYSI YMEHUE aHAIU3UPOBATh PA3JIMUYHbIC HAYUYHbIC B3TJIsI-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

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

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

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

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO MOJIHBIE 3HAHMS M0 BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIH-
TepaType, 3HaeT TpeboBanus K puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIbHO M3JaraeT yd4eOHbI MaTepual, npei-
IPUHUMAET MOMBITKYA aHATU3UPOBATH PA3NUYHbIE HAYyUYHbIE B3MIAIBI U 0OOCHOBAThH

COOCTBEHHYIO TO3UIIHIO, IPU 3TOM JOIYyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);



- YMEET CBS3bIBATH TEOPETHUECKHE MOJIOKEHUS C MPAKTHYECKON JIesTeIBHO-
ctbio (1,0 <R<1,2);
- oTiruaeTcs pa3sutoi peunio (1,0 < R<1,2).

3a OTBET Ha 6onPoc BHICTABISETCS CTYACHTY 6 < R< 8 6an106, ecnu CTyIeHT:

- TMOKA3bIBACT TBEPJbIC 3HAHUS IO BOIMPOCY OMIIETa B COOTBETCTBHH C y4ueO-
HOM MpOrpamMMoOii, OpUEHTHPYETCS JIUITh B HEKOTOPHIX JTUTEPATYPHBIX HCTOYHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

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

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3TJISIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuto mpenogasarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHUTH CBA3b TEOPETHUUECKHUX MOJOKEHUM C MPaKTH-
koit (0,75 <R< 1,0);

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

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

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

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

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

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

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

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



MuHICTEpCTBO HAyKH U BEICIIEro obpa3oBanust Poccuiickoii denepanun
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem Unpopmayuonnvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenne noarorosku: 09.03.02 «MHbOpMaLOHHbIE CHCTEMbI  TEXHOJIOTHIY

ITpoduns: CrcTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

Daxynomem Unghopmayuonnvix mexnonouil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMbI M TEXHOIOTHI

Tpoduis: CucteMbl HHGOPMAMOHHOW 0€30macHOCTH

Cemectp 2

YTBEPXJAIO

-

3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumechas nPo8ooUMOCHb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DIEKTPOH JIOKAITH30BaH B IPOCTPAHCTBE B Tpeaenax A X = | MkM. YUuThIBast, 4To mocrostuHas [lnanka h

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

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

CocTaBuTeb: ( T SEREL4 E.B. SlkoBnesa



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

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne nmoarorosku: 09.03.02 «MHbOpMaLHIOHHbBIE CHCTEMbI U TEXHOJIOTHI)

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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-
1 bopa, a Takke yCIOBHO M300paKeHBbI NEPEXO0bl 3JEKTPOHA C OAHOU CTallMOHAp-
HOHM OpOHUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyYCHHEM KBaHTa 3HEPTHU. B yib-
TpaHoIEeTOBON 00JIACTH CIIEKTpa 3TU MEepexopl Aal0T ceputo JlaliMaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredr wactore
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 CocTaBuTEb: ( € Arrarsr 7 E.B. Sxosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit demepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuyeckux OUCyunium

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMbI M TEXHOIOTHI

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
Ik3aMeHAIMOHHBbIH OnjieT Ne 4
1.  [Jua- u napamacnemuxu. PeppomazcHemuKu u ux c60UCmad.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenos ¢ noMoubIO JUH3.
3. Dopmyna Diinwmeiina ons enewnezo pomospexma. Macca u umnyisc 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 UIMITyJIbC 3JIEKTPOHA OTAAYH PaBEH. ..

. Eciu umnynsc paccesin-

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

CocTaBuTesb: ( S E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexkaMCKnil XUMHAKO-TEXHOJIOTUICCKUH HHCTUTYT ((prmma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

[poduns: CucTeMbl HHMDOPMAITMOHHOH 6€30MaCHOCTH

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 HHupopmayuoHHbix mexnono2utl

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hamnpasnenne moarorosku: 09.03.02 «MubopMaIOHHbIE CHCTEMbI U TEXHOJIOTHID)

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

Cemectp 2
_ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBII OuieT 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 nanpsiicennocmu snexmpuyeckoeo (E ) u macnumnozo (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 BBICIIET0 oOpa3oBanus Poccuiickoit @enepannu
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 8600opoda no Bopy. Judpaxyus muxpouacmuy. Boanvl 0e Bpoiiis.
4. Buibepume 0dun eapuanm omeema.

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 OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoio2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMbI M TEXHOIOTHI

Tpoduis: CucteMbl HHGOPMAMOHHOW 0€30macHOCTH

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouyer Ne 8
1. Teopema I'aycca ons macnumnozo 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 U3Jy4eHHUEM PA3IMYHON HHTEHCUBHOCTH. Kakoil puCYyHOK MILTIOCTPUPYET MOJI0KEHUE
[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 HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

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

2. Ipumenenue unmepgepenyuu.

3. Bonnosas gyynkuus u ee cmamucmu4eckuii CMbiCiL.

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

20 HeKOMOpbILl 3aMKHYMblll KOHMYp, om epemeru. I C uHOyKyuu He 803HUKAE HA UHMEPBATe...
D, Bo
aF

D

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

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAMOHHEIE CHCTEMBI M TEXHOIOTHIY

Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH

Cemectp 2
~ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
01.03.2021 1.
JK3aMeHAHOHHBIIH omter Ne 10

1.  Huovkmusnocme. Camoundykyus. Bzaumnas undykuyus.

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

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

Ha pucynke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAILHON TUIOTHOCTH HEpreTHYe-
CKOH CBETHMOCTH a0COJIIOTHO YEPHOTo Tena OT UHBI BoHbI mpu T=6000K. Ecnu
TeMIlepaTypy Tejla YMEHBIIUTD B 2 pa3a, TO SHEpPreTuuecKas CBETUMOCTh abCOIOT-
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

500 %, 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 HHpopmayuoHHbIX mexHoIo2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAHOHHBII Omter Ne 11.
1.  Bumyorcoennviii snexmposaznumnsie xonebanus.
2. Obocnosanue npaMoIuHeHocmu pacnpocmpanenusi ceema. 3onvl Dpeners.
3. Obwue ceedenus 06 amomax u A0pax.
4. Bbl6epume 0()MH eapuarnm omeemada. Tlonnas cucmema ypa@HeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = a]_3) - - =
j‘Edl =- ETds fDdS = J‘pdV
) I )
—
- = - aD| = = =
Hdl = jr—ds j‘Bds =0
&t
Ly 6] (&
Crenyrommasi CHCTeMa YpaBHEHUH CIIpaBeIABa AJIsI IEPEMEHHOT0 3JIEKTPOMAarHUTHOTO TOJIA ...
—
- = 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 3apSAKEHHBIX TET;
4) B OTCYTCTBHE TOKOB IPOBOJUMOCTH.
CocTaBuTeb: ( . Aroroar E.B. flkoBnesa
MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIMOHHbIE CHCTEMbI U TEXHOIOTHIY
Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH
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.  Hdugpaxyus ceema om 0dnoii wenu.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume odun sapuanm omeema .CraunoHapHbsiM ypaBHeHueM Llpenunrepa ams 3neKTpoHa B BOJOPOIONOA00HOM 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
Ve E@-"M 2 =0 Ap+ T Ey=0
3) dx b3 2 4 B

CocraBuTelb: ( S - E.B. Skosnesa



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 UHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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 noka3aHbl HarpasieHus najarouiero gorona (y), paccesHHoro ¢portoHa (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) .

CocTaBuTeb: a7 E.B. flkonea

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHus
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIOHHbIE CHCTEMbI U TEXHOIOTHI

Tpoduns:
Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
9K3aMeHATHOHHLIN Omier Ne 14
1.  Ocnoser 30nn0ii nposodumocmu meepdwix men.
2. udpaxyuonnas pewemxa.
3. 3axonwi paduoaxkmuenozo pacnada.
4. .Buibepume 00un apuanm omseema

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.

CocTaBuTeb: ( : R e E.B. Slkonesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHekaMCKui XUMHAKO-TEXHOIOTUIECKUI HHCTUTYT ((rimman)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl
UMK./'I d)uS‘MKO*Mam&WamMVECKMX ()MC’MM"}ZHH
Hampasnenue noarorosku: 09.03.02 «MHbOpMaLOHHbIE CHCTEMbI  TEXHOJIOTHIY
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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: ( ¢ Ao - ~ E.B. flkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESKACHHUS BBICIIIETO 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem HHpopmayuoHHbIx mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.02 «MubopMaIOHHbBIE CHCTEMBI U TEXHOIOTHID)

Tpoduis: CucteMbl HHGOPMaAMOHHOW 06€300acHOCTH

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

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

L

g — . — W MOMEHTA HMIIY/IbCa HAKIIA/IBIBACT ONPE/E/ICHHBIC OTPAHUICHNS (npaBuIio 0T-
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



MuHHCTEPCTBO HAYKH M BhICIIETo oOpa3oBanus Poccuiickoit denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

1(111 JriarpaMma COOTBETCTBYET PeaKLuH ...

¥ryYy
Y¥rYFrY

u§ BAPHAHTBI OTBETOB:

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

X

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

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMAOHHEIE CHCTEMbI M TEXHOJIOTHI

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

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 noiapu308anHo2o 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:

04 03 02 01 0| 01 02 03 04 sno* 04 -
1) 2)

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIBHOTO YIPESIKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTUI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

MunnCcTEepCTBO HAYKH | BHICIIET0 00pa3oBaHusa Poccuiickoii denepannu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHupopmayuoHHbix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 «MubOpMAIIHOHHbIE CHCTEMbI U TEXHOIOTHIY

Tpoduis: CucteMbl HHGOPMaAMOHHOW 06€300acHOCTH

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 HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH

Hamnpasnenne noarorosku: 09.03.02 «MHbOpMaLHOHHbIE CHCTEMbI H TEXHOJIOTHI

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

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

X

b
W= Im dx
Y 4 Y
Ka ¢ OECKOHEYHO BBICOKMMH CTEHKAaMM BBIUHCISIETCS MO (Qopmyrie 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
CocTaBuTeb: ( : Ao e E.B. Slkonesa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue noarorosku: 09.03.02 «MHbOpMAOHHEIE CHCTEMBI M TEXHOJIOTHI

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

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 nperomienus ceema.

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

4. Bbwibepume 00un sapuanm omsema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHMOCTU CHeKT'paHBHOﬁ IIJIOTHOCTH SHEPTCTU-

i 6000 K YEeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAiauHbI BosHbI pu 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

CocraBuTelb: ( S 4 E.B. Slkosnesa



MuHHUCTEpPCTBO HayKH M BhICIIero oopazoanus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonuvix mexmonocutl
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpapnenue noarorosku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI
[Tpoduns: Cucrembl HHPOPMAITMOHHON 6€3011aCHOCTH

KPUTEPUU
OLICHKH 3HAHUI CTYIEHTOB HA JK3aMeHe (2 ceMecTp)

MaxkcrnManbHOE KOJIMYeCTBO OaisioB 3a sk3ameH 40:

10 6an0B 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIpoC,

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

HH:.

B kaxzaom Ounere 3 Teoperrueckux Bompoca U 1 pacuetHoe 3amanue. [lpu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEANOCHUIKH PacKphIBaTh 00s13a-
TEJIBHO.

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

- MOKa3aJl TJIyOOKHE U BCECTOPOHHHUE 3HAHUS IO BOMPOCY OMjIeTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMoOi, OCHOBHOM M JIOTIOJHUTEIBLHON JINTEpaTypo, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITENIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT y4ueo-
HBIM MaTepHall, IEMOHCTPUPYS] YMEHUE aHATU3UPOBATh PA3INYHbIC HAYYHBIC B3TJIs-
JIbl, apIYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

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

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

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

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO IMOJIHBIE 3HAHMS MO0 BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIM-
TepaType, 3HaeT TpeboBanus K (puzndeckum 3akoHam (5,0 < R< 5,4);

- CaMOCTOSITEJIFHO U IOCJIEOBATEbHO U3JaraeT y4eOHbI mMaTepuani, npei-
IPUHUMAET MOMBITKYA aHAIM3UPOBATH PA3NIUYHbIE HAYyUHbIE B3MVIAIbI U 0OOCHOBAThH
COOCTBEHHYIO TMO3HIIMIO, PU 3TOM JOIYyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUECKUE IMOJOKEHUS C MPAKTUUECKOU IESITENbHO-
cteio (1,0 <R<1,2);



- oTiI4aeTcs pa3putoi peunio (1,0 <R< 1,2).

3a OTBET Ha 6onPoc BHICTABISAETCS CTyACHTY 6 < R< 8 6an106, ecnu cTyeHT:

- MOKa3bIBa€T TBEP/bIC 3HAHUS MO BOIPOCY OUJIETa B COOTBETCTBUH C y4eO-
HOW TPOTpaMMOii, OPUEHTUPYETCS JIUIIb B HEKOTOPBIX JTUTEPATYPHBIX UCTOUYHUKAX,
3HAET OTHENbHBIC TpeOoBaHus K ¢pusnieckuM 3akoHaMm (3,0 < R< 4,0);

- y4eOHbII MaTepual u3jaraeT penpoayKTUBHO, AOMYCKask HEKOTOPBIE OILINO-
ku (0,75 <R< 1,0);

- MPEANPUHUMACT TIOMBITKH aHAIM3UPOBATh PA3UYHBbIC HAYYHBIC B3IJISIIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuwo mpenogaBarens (0,75 < R<
1,0);

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

- peub He BCer/a JIOTu4Ha U nocieaoBaTenbHa (0,75 < R< 1,0).

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

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

- HE OPUEHTHPYETCSI B OCHOBHBIX JINTEPATYPHBIX UCTOYHMKAX (R< 0,75);

- He 3HaeT TpeOOBaHMH K COOTBETCTBYIOIIMM (U3HUECKUM 3akoHaM (R<
0,75);

- HE B COCTOSIHUM JaTh CaMOCTOSTEIbHBIA OTBET Ha BONPOCHl, 0OOCHOBATH
cobctBeHHy0 no3uiuio (R< 0,75);

- HE YMEET YCTaHaBJIMBaTh CBSI3b TEOPETUUYECKUX IOJIOKEHUM C MPaKTUKOU
(R< 0,75);

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



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTHYECKU YHUBEPCUTETY

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hamnpasnenue noaroroBku: 09.03.02 «MHdopMalMOHHBIC CUCTEMBI M TEXHOJOTHI
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: CucreMbl HHGOPMAIIMOHHON 6€30MacHOCTH

KoMIJIeKT TeCTOBBIX 3aJaHuH J1JIs1 NMpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HTOIrOBOI0 TECCTUPOBAHUSA

10 AN CHUIIIINHC dusuka

PexoMeHgalMU 1O UCIOJb30BAHUIO

KoMmrmuiekT TecTOBBIX 3ajaHUl COACPIKUT TECTHI NIl TEKYIIEro KOHTPOJISI 3HAHUU T10
paszziesiaM U UTOTOBOT'O KOHTPOJISl 3HAHUM, YMEHHUIM U HABBIKOB CTYJEHTOB 0 BaXKHEUIIIUM TEMaMm,
n3ydaeMbIM 1o ¢uszuke. st kaxaon yueOHOUM rpymnmbl pa3paboTaHO YeThIPE BapuhaHTa paBHO-
CJIOKHBIX U MapaIETIbHBIX 110 COAEPKAHUIO TECTOB.

Ha BeImosHeHne Kaka0ro UTOTOBOTO TE€CTa MO AUCITUIUIMHE PEKOMEHIYeM BBIIEISITh
1o 60 MUHYT.

[Tocne mpoBeneHUs TECTUPOBAHUS CTYIACHTHI CHAIOT HA TPOBEPKY TOJBKO JHCT
(67aHK) ¢ oTBeTaMU K 3afaHusiM TecTa. [IpoBepky OaHKOB yIOOHO OCYIIECTBISTh, €CIH OTBETHI
nomerieHsl B Tabsuiry. O1eHKa pe3ynbTaToB ACATEIHLHOCTH CTYJEHTOB M0 OTBETAM 00ECTICUHBAET
ONEPATUBHOCTH KOHTPOJISL.

Bxomtouenue B TecT 3a/laHUil «y3KOH HampaBlIEHHOCTH», 00ECIIEUYNBAIOIINX MTPOBEPKY
OJIHOM — JIBYX €JIMHHUI] HOBBIX 3HAHWM, MIO3BOJIAET YBEINYUTh KOJMYECTBO 3aJaHUI TECTa MO CpaB-
HEHUIO C OOBIYHBIM YCTHBIM OIPOCOM CTYJEHTOB. BMecTe ¢ TeéM TeCThl He 00eCTIeUrBaIOT MPOBEP-
Ky BceX BHUJOB (hOpPMUPYEMBIX YMEHHUH W HaBBIKOB, HAIIPHUMEp, YMEHHsI 0OOCHOBHIBATH OTBET, a
3HAYUT, HE MOTYT 3aMEHUTH YCTHBIM ompoc. [loaToMy mMTOTrOBOE TECTHpOBaHHE II€IeCO00pPa3HO
MIPOBOAMTD TMEPEa dK3aMEHOM ISl ONIEPATUBHON JUATHOCTUKH YCBOCHHSI OCHOBHBIX (PU3UUYECKUX
TTOHSTHUH.

Jns mpoBepKM HMTOTOBBIX 3HAHMM CTYACHTOB Ipejuiaraercsi 4 BapHAHTAa TECTOB.
Kaxzp1it Tect cocTouT U3 25 TecToBbIX 3a4aHui. Bpems BeinonHeHns Tecta 60 MUHYT

OCHOBHOM KOMIUIEKT TE€CTOBBIX HK3aMEHAIMOHHBIX 3aJaHUN HAXOAMUTCS B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOMN JTUHAMHYECKON yueOHOU cpene — MOODLE
(https://moodle.nchti.ru/) u Moxet UCHOAL30BATHCSA KaK JUIS TEKYIIErO KOHTPOJIS 3HAHWUN O OT-
JeTBHBIM pa3jiesiaM, Tak U UTOTOBOTO KOHTPOJISI 3HAHUHM CTYJIEHTOB IO TUCIUIUIMHE.

MaxkcuManbHOE KOJTMYECTBO 0ayioB 3a MTOTOBOE TecTupoBaHue 3 Gamia 3a 25 TECTOBBIX
3aJIaHHH, T.€. 32 KXKI0€ MPAaBIILHO BHITOJIHEHHOE TecToBoe 3ananue 0,12 Garmra.

Jl5is TOro 4ToOBI UTOTOBOE TECTUPOBAHUE CUUTATIOCH CAAHHBIM, HEOOXOJUMO BBITIOTHUTH
ero Ha 2,0 Gayura u Beime. [Ipy MOBTOPHOM TECTHPOBAHUM B UTOTOBBIM PEUTHHT HUIIET CPEIHUI
0aJw1 Mo BCEM TOIBITKAM.



https://moodle.nchti.ru/

CtpykTypa Tecta no pusuke

Ne HaumeHnoBanue pasgena jauc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KuHemaTrka TOYKM M TOCTYIATENbHOTO ABHKEHUS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JluHaMu4eckue mapaMeTpsl BPAIaTebHOTO IBHXKE-
HHSI TBEPZIOTO TEJIa
6 JluHamMyKa BpaliaTeIbHOTO JIBMDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHKE
7 CrieranibHast TEOPHUS OTHOCUTEITEHOCTH
8 OCHOBHBIC TIOJIOKEHUSI M TOHSTHS MOJICKYJISIPHO-
KUHETUYECKOI Teopuu. 3aKOHBI UIealIbHOTO Ta3a
MonekynsipHass (Gu3MKa U Tep-
2 MOJIMHAMHKA 9 Cpensss 3HepTrus MOJICKYIT
10 Bropoe Hauano tepmoguHaMuki. DHTponus. [{uKIIbl
11 SIBeHus epeHoca
12 Teopema ['aycca s 3J1€KTPOCTaTUYECKOIO IOJIA B
BakyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HAPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYeCKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBONCTBa JIEKTPUUECKUX U MATrHUTHBIX NOJIEH
16 KoneGanusi. OCHOBHBIE TIOHSTHS U OIIPEICIICHHS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanns 1 BOTHBI
18 OHeprusi BoyHbI. [IlepeHoC SHEpruu AIIEKTPOMarHuT-
HOI1 BOJTHOH
19 Wnatepdepennms u nudpakuus cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspusanust u TUCTIepCHst CBETa
21 TenmoBoe m3myderne. Poroadpdexr
22 CrnexkTp atoma Bogopoja. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/11(3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DJIeMEHThI AAepHON (H- 23 BemiecTBa. BomHoBast ¢(yHkms. CoOTHOIIEHUE He-
3UKH M (U3NKK 3JIeMEHTapHBIX onpezeneHHocTel I'eiisenbepra
YacTHIL. 24 VYpasuenus lpenunarepa (oburre cBONWCTBA)
25 OyHraMeHTaIbHbIC B3aUMOIECHCTBUS

KpnTepnn OILICHKHU pPe3yJbTaTOB HTOIOBOI'0 TECTUPOBAHUS:

KonuuectBo BEPHO BBIITOJIHECHHBIX SaHaHI/Iﬁ

21-25

17-21 13-17 0-13

3a KaXkJIbIil BEpHBI OTBET HA BOIIPOC

0,126

2,52-3,0

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

O0pa3sen JHCTa OTBETOB CTYAEHTA.

Howmep 3ananus

HOMep MPpaBUJIbHOI'O OTBETA




Bapuanr - 1
3AJIAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEXIy MPHUCTAaBKaMU K 0003HAYCHUSM CIMHHUI] H3MEPEHHS U

JeCATUYHBIMU TIOpsinkamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mwuiu — (m), Mera — (M),

Kuio —

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

(K).
BAPUAHTBI OTBETOB:

106
10 -12
10°°
103
106
103
3AJAHME Ne 2,
Touka M aBUXKETCS IO CIIUPAJIU € MOCTOSHHOM IO BEJIMYMHE CKOPOCTHIO B HAIIPABJICHHH,

YKa3aHHOM CTpeHKOﬁ . HpI/I 9TOM BCIMYHHA HOPpMAJIbHOI'O YCKOPCHUA

BAPUAHTBI OTBETOB:
1) yBenu4mBaeTCsa
M 2) yMeEHbIIaeTCsl
3) He U3MEHSETCS

3AJJAHHUE Ne 3.
KoopamHaTa Tena X MeHseTcs C TeueHHeM BPEMEHH COTIacHO 3akoHy X = 4 + 3t - 5t%, re

BCC BCJIIMYNHBI BBIPA’KCHBI B CH. OHpe,Z[eJ'II/ITe IIPOCKIINIO YCKOPEHHUS axdTOTO TeIa.

1)
2)

4)

1)
2)

3)
4)

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

NHepunanbHOM Ha3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOW BBINOJIHIETCS NEpBbIA 3aKOH HproTOHA

B KOTOPOW BCE MEXAHUYECKHE SBJICHUA MPOTEKAIOT OJJMHAKOBO MPU OJMHAKOBBIX HAYaJIb-
HBIX YCIIOBHUSX

B KOTOPOM BBINOJIHAETCS BTOPOU 3aKk0H HproTOHA

KOTOpast IBUKETCA PABHOMEPHO



3AJAHUE Ne 5.

TonkocTeHHast TpyOKa U KOJBIIO UMEIOT OJMHAKOBBIE MAcChl M paguychl (puc.). st ux

MOMCHTOB HHCPpUUHN CITpaBCaJIUBO COOTHOILIICHHUC. ..
o ame
R
m
m /! K
I

BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) I<lk

3AJIAHUE Ne 6.

[lap u monbiit uuHAP (TpyOKa), UMEIOIIUE OJIMHAKOBBIE MACCHl U PAINYChI, BKAThIBA-
10TCs 0€3 POCKaIb3bIBaHMs Ha TOPKY. Eciii HayanbHble CKOPOCTH 3TUX TET OJJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:

1) BblIIlIE MOJHUMETCS TOJIBIH TUTHHID

2) BBIIIIE MIOJHUMETCS I1ap
3) oa Tena MOAHUMYTCS HA OJTHY U Ty K€ BBICOTY

3AJJAHME Ne 7.

B cucreme orcuera, ABIKYIIEHCS CO CKOPOCTHIO, COM3MEPHUMON CO CKOPOCTHIO CBETa

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:

1) cokparieHue pa3MepoOB BIOJb HATPABICHUS JBUKCHUS

2) yBeNUYEHNE Pa3MEpOB BJIOJIb HAMIPABIICHUS JBUKCHUS
3) cokpalieHue pa3MepOB B HAMPABICHUH MEPIICHIUKYIISIPHOM JTBH>KEHUIO

4) yBenuyeHHE pa3MEpOB B HANPaBJICHUH MEPIEHANKYISIPHOM JBHKECHHIO

3AJAHHUE Ne 8.

JIns maeanbHOro raza Mex1y MOJIEKYJIaMU IIPUCYTCTBYIOT:



1)
2)
3)
4)

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

3AZJAHHUE Ne 9.

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

CTPYKTYpPbI, YTO CBA3aHO C BO3MOXHOCTLIO PA3JIMYHBIX BHUIOB ABWKCHUSA 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 nzobpaxen nukia Kapao B xoopaunarax (P,V). AnuabGatHoe pacuimpeHue
HpOI/ICXOI[I/IT Ha aTaric

v

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11

SIBieHNe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUH TPAIUEHTA ...



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 ...
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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
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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
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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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