MuHHCTEPCTBO HAYKU U BhIciIero odpazoanus Poccuiickoit denepannu

HuxHekaMCKuii XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)

(benepanbHOro rocyAapCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKACHUS

BBICHICTO 06p330BaHI/I$I

«Kazanckuit HaHHOHaHLHLIﬁ I/ICCJICI[OBaTeJII)CKI/Iﬁ TEXHOJIOTNYSCKUMN YHUBCPCUTCT»

(HXTU ®I'BOY BO «KHUTVY»)

( )
L[OKYMEHT MOAMUCAH
SMEKTPOHHOM MOAMMCHIO e
YTBEPXJIAIO
CepTudukar:
00FAB7B23BD8E4F44FEC3846AA717AA259 - D
Braenew; Axveros Unigap Tyveposns 3amecTuTenb aupexkTopa 1o YE
[Henctutenen: ¢ 28.04.2022 po 22.07.2023 3
. y, L «<~— H.HW. Hukudoposa

«03» 05 2023 r.

®OH/JI OHEHOYHbLIX CPEJICTB
10 JUCIUIIINHE (MOYJIIO)
b 1.0.13. ®uszuka

(HanMeHOBaHME JUCIUTUINHBI (MOIYIIA))

09.03.02 NadopManmoHHBIE CUCTEMBI U TEXHOJIOTUHA

(kK01 ¥ HANMEHOBAHME HAIIPABJICHHUS MOTOTOBKHU/ CIICIIHATIEHOCTH)

Cucrembl HHGOOPMaIMOHHON 6€3011aCHOCTH
(HanMeHOBaHue MPOQUIIS/ TIPOrPaMMBbl/HAMTPABIEHHOCTH/CIICIUATTA3AIMN )

baxanasp

KBaJTU(DUKATIHS

Ou4HO-3a04Has
(dopma o0yueHust

Hwxuexkamck, 2023 r.



Cocrasurens ®OC:

[Tpodeccop uukna i

(HU3HUKO-MaTEMATHIECKHX IUCLIHILUIHH M E.B. flkoBnesa
(JI0KHOCTB) JUTHCE) i (D.1.0)

®OC paccmoTpeH U 0100peH Ha 3aceaHud LUKIa DU3UKO-MAaTEeMAaTHYECKHX JIHC-
LUIUIAH, TpoTOKoa OT 15.03.2023 1. Ne 7

3aB. uukiaom ®MJ] % B T.I'. MakyceBa

(noanucs) (9.1.0.)

COI'’IACOBAHO

[IpoTokon 3acenanus kadeaps UHGOPMAIMOHHBIX CHCTEM M TEXHOJIOTUH, pealu-
3ylolIei MOJAroTOBKY OCHOBHOM oOpasoBarenbHo#t mnporpammsl oT 29.03.2023 r.
Ne7

WN.o.3aB. kadenpoit UCT 4{ H.B. Jlexxnesa
(ronnm (D.H.0.)

DKCnepr:
OTtBetcTBeHHbIH 3a OOI1, pazpaboTunk yuyeOHOro miasa
JI.P. BotsikoBa, jioueHT kadeapsi UCT

HXTHU ®I'BOY BO «KKHUTVY»
D.M.0., 10/1KHOCTb, OPraHH3aLMs, NOAITHCH //%







Iepeuenv Komnemenyuii u UHOUKAMOPOE OOCIMUICEHUSL KOMNEMEHWUIL C YKA3AHUEM IMAN0E POPMUPOBAHUS 8 NPOUECCE OCEOCHUA OUCUUNTUHDbL

Komnerenus:

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

YK-1.1. 3naer MeToIMKH TIOUCKA, cOopa U 00paboTKK MH(MOPMAILINN; aKTYaTbHBIE POCCUIMCKHE U 3apyOCKHBIC HCTOYHUKU HH(pOpMaIuu B che-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

VYK-1.2 YMeeT npuMeHSITh METOUKH TTOMCKA, cOopa M 00paboTKK MH(OpMAIMK; OCYIIECTBIATh KPUTUISCKUN aHATIN3 U CUHTE3 HH(POPMAIUH,
MOJIYY€HHOM U3 pa3HbIX UCTOYHUKOB; MIPUMEHSATh CUCTEMHBIN TOIXO/ ISl pEIICHUS [TOCTABIEHHBIX 3a/1a4.

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

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

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

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




VK-1.3

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

Tema 4,
Tema 5,
Tema 7

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

He npeoycmompenut

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




Ilepeuens ouenounvix cpeocme no oucuyunaune Quzuxa

1 cemecTp (0ouHO-3204uHas popma)

Hmoczo:

Ouenounvile cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 4 18 30
Pacuemmnan paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmoczo: 60 100
2 cemecTtp (ouHO-3204Has ¢popma)
Ouenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnan paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnoxkeuym 5 10 15
Hmozosoe mecmuposanue 1 2 3
IK3amen 1 24 40
60

100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYCCKH CTPOHHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJB3YET B OTBETE JOTOJHUTENIBHBIA MaTepUall BCE MPENYCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO 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-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3JaraeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

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

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

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTHUECKHE KOMIETCHIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSTHH TEMBI JAUCIUIIIINHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OLIEHOYHBIX CPeJACTBA

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

rpaduyeckas pado-
Ta

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

HUU JUIA BBIIIOJI-
HEHUS PacyeTHO-
rpaduueckoit
paboThI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TEeMBbl, pa3je-
Ja WU Pa3/ieNioB TUCIUIUIAHBI, Op-
raHM30BaHHOE KakK y4eOHOoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaronUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ora

pa-

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

Komruiekt  koH-
TPOJBHBIX  3aja-
HUM 110 BapuaH-
Tam

3amura  mabopa-
TOPHOM pabOTHI

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

Temsr  nabGopa-
TOPHBIX padoT.

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

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

Tembl C000-

11(S305051




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHust 3a1a4)

3a1auyn pEKOHCTPYKTUBHOIO YpPOB-
Hsl, O3BOJIIOLINE OLIEHUBATh U JU-
arHOCTUPOBATh YMEHMSI CUHTE3UPO-
BaTh, AaHaJIU3UPOBaTh, 000OIIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pHaJl, C YCTAHOBJIEHUEM NPUYUH-
HO- CJIECTBEHHBIX CBsi3ed U (op-
MYJUPOBAHUEM BBIBOJOB

Komrmuiext 3amau
IS MpaKTUye-
CKUX 3aHIATUU

Tect

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

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




MuHuCTEepCTBO HayKH | BBICIIET0 oOpa3oBanus Poccutickoii deneparuu
HwmxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((pumman)
(beneparbHOrO rocy1apCTBEHHOr0 OI0KETHOTO 00pa30BaTEIbLHOTO YUPEKICHHS
BBICILIET0 0Opa30BaHUs
«Ka3zancknii HAMOHAIBHBIA UCCIIEA0BATEIbCKUIM TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hukn bu3uko—MaTeMaTHueCKUX TUCITUTIINH

YueOHbIM MUIaHOM 10 HarpabiieHHio nmoarotoBku 09.03.02 MubopmalmoHHbIe CH-
CTEMBI U TE€XHOJIOTHUHU JJIi 00YUYaIOIIMXCS MPEAYCMOTPEHO MPOBEICHHE J1abopaTop-
HBIX 3aHATHH 110 gucHuiuinae Pu3uka.

JlaGopaTopHble 3aHATHS 110 JAMCIUILIMHE MPOBOJATCS B CICIUAIBLHO 000pY-
JIOBAaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOy4deHHus: Jabo-
paTopHOro 000pyAOBaHUs, 00PA3IOB JI1 UCCIECIOBAHUN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepuralia, a Tak)Ke BhIpaOOTKa CTYJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTUPOBAHUSI.

JlaGopaTopHnasi padora Nel. P.100. M3MepeHne JTMHEMHBIX Pa3MEPOB.
Teoperndeckue BONpOCHI Il MOJTOTOBKH K J1a00paTOPHOM padoTe:
1. Yrto 3HAYUT U3MEPUTH HU3UYECKYIO BETUUNHY?
UeM 0TIMYar0TCsl KOCBEHHBIE H3MEPEHHUSI OT MPAMBIX ?
Kakue ObIBatOT MOTPEMIHOCTH U3MEPEHUI?
Kak onpeaenuTs aOCOMIOTHYIO MOTPEIIHOCTh pudopa?
[losicHuTe anropuTMbl ONpPEEICHUS JTOBEPUTEILHOIO MHTEpBAJa NP Mps-
MBIX 1 KOCBEHHBIX U3MEPEHUSIX.

abkrown

JlaGoparopnas padora Ne2. P.111.0OnpeneneHrne yCKOpPEHUsI CUIIbL TSHKECTHU TMPH
CBOOOJHOM IaJICHUU Te.
TeopeTrueckre BOMPOCHI I MTOATOTOBKH K TAOOpaTOpHO padoTe:
1. Yrto Ha3bIBaeTCAd YCKOPEHUEM M YCKOPEHHUEM CBOOOTHOTO MaACHUS?
2. OT 4ero 3aBUCHUT YCKOpPEHHE CBOOOIHOTO MaJIeHUs?
3. Chopmynupyiite 3aKk0oH BceMUupHOTo TATOTEHUS.
4. Yrto Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJIS?

JlaGopaTopnasi pa6ora Ne3. P.113. OnpeneneHue CKOPOCTH MYJW MPU TMOMOIIU
0QUTMCTUYECKOTO MasiTHUKA
TeopeTruueckrie BOMPOCHI sl MOJTOTOBKH K JIa0OpaTOPHOU paboTe:
1. Kak pacnpenensiercst SHEPTUs MyJIu NPy yJaape 0 UAIUHAP?
2. ChopMmynupyiTe U 3alUIIATE 3aKOHBI COXPAHEHHUS UMITYJIhCa U MEXaHHUYe-
CKOU DHEPIUHU.
3. Kakue cucreMbl Ha3bIBalOTCSI KOHCEPBATUBHBIMU?
4. 1Tpu KakuX B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEeKOMEHIYETCS CTPENSTHh TOJBKO MO HETOABMKHOMY ITH-
JTUHJPY?

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

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

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

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

JIPUYECKUE TPY3bl HA KPECTOBMHAX MAaXOBOT'O KoJieca MOJBUHYTh K OCHU Bpa-
nieHusa? OTBeT 000CHYMTE.

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

w

JlabopaTtopHnasi padora Ne6. P.132. OnpenenceHre OTHOIIEHUS TEIJIOEMKOCTEH Ta-
3a Cp/Cly.
TeopeTtuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpPaTOPHOM paboTe:

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

CBSI3aHBbI?

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

>

JlaGopaTopuasi padora Ne/. P.134. Onpenenenue kodpduninenta 1TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeToaoM CTokca.
TeopeTuueckrie BOMPOCHI sl MOJTOTOBKH K JIa0OpPaTOPHOM paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy IBWKEHHE IIAPUKA B JKUJIKOCTH C TEUCHUE BPEMEHHU CTAaHOBUTCS
PaBHOMEPHbBIM?

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




Teopernyeckue BONPOCHI 1 MOJArOTOBKH K J1a00paTOPHOM padboTe:

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

2. Kak nmogoOpaTe BepXHUI Mpeen AUarna3zoHa U3MEPEHU IS MoIydeHus: 0o-
Jie€ TOYHBIX PE3YJIbTATOBR?

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

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIM MpeAebHas a0COIIOTHAS NOTPEIIHOCTb, BBIYMCIEHHAS IO
KJIACCy TOYHOCTH, AEUCTBUTEIBHON MOTPEIHOCTH ITprbOopa’?

JlaGopaTopHasi padora Ne9. P.212.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3Hau€HHE U YCTPONUCTBO KOHIEHCATOPOB?
2. UTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPY NIApAJUIEIIBHOM M MOCIJIEI0BATEIBHOM COCINHEHUN KOHJIEHCATOPOB?
5. Kakue ausneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOpaX, U Kakue ObIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

JlabopaTtopuasi pab6ora Nel(. P.221. 3mepeHue conpoTUBICHUS IPOBOIHUKOB.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Uto Ha3bIBAaeTCs 3JEKTPUUECKUM TOKOM, CHIJIOW TOKA M IJIOTHOCTBHIO TOKa. B
KaKHUX €UHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBaeTCS NEKTPOABIKYIIEH cuiioi? [louemy B 3aMKHYTOH LIENU 3JIEK-
TPUYECKUE CUJIbI HE MOTYT JJIMTEIBHO MOICPKUBATH JIEKTPUUECKUAMN TOK?
3.ChopmynupoBath 3akoH OMa B HUHTErpajibHOM (dopme M MOJHOW Ienu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B Kaknx eIuMHUIIAX OHO U3MEPSIETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. OOBSICHUTD MIPUHITUI ICUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

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

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




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

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

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

HanMeHOBaHHE METOM.yKa3aHUs U aBTOPBI

Koma—Bo 3k3.

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

o mapo-

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

TEPHET TIOCNIE pPErucTpaluu
IP—ampeca HXTU

2. Badwun, /[I.b. ®usuka. Y.1.Kunemaruka. /lunamuka. Tepmo-
JUHAMKKa. DJIEKTPOCTaTHKA. DJIEKTPOIUHAMUKA: y4ueO. mocooue
/1.6.Badpur;KI'TY .-2-e  uzn.,mon.-Kazamp:M3n-80 MO u H
PT,2010.-316 c. Tpup MO

100 »k3. B OMOII.0TI.

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

100 5k3. B 610I1.0T/.

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

40 3K3.:
1 3x3 — OuOI.0TI.
39 5k3. Ha Kadeape

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

2022. - 82 c.

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

onbmoreka

Kaxxnass MHCTpYyKLMSI CONEPKUT KPAaTKHUE TEOPETUUYECKHE CBEIEHHUS, OTHOCS-
niMecss K JaHHOM paloTe, mepeyeHb HeoOXOAMMOro o0OpyAOBaHUS, MOPAIOK BbI-
MOJIHEHUSI pa0OThI, KOHTPOJIbHBIE BOITPOCHI.


http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf

Kpurtepun onenku j1adoparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-
MECTpE CTYJEHT JIOJDKEH BBIIIOJIHUTH CIEAYIOIINE BUIbI PaOOT:
1 cemecTp (0UHO-3204Has1 (hopMa)

MunumajabHbii | MakcMMaJIbHBIA
Buabi pador
0as 0as

CamMocTosTenbHasE MpopaboTKa TeopeThuye- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTte
O3HaKOMJIGHHE C YCTaHOBKOH, MPUOOpOM,
METOJIUKOU BBITTOJHEHHUS Ja00OpaTOPHOM pa- 3 6
00ThI
BrimotHeHre HEOOXOAMMOTO SKCTICPUMEHTA 3 6
O6paboTka pe3yabTaTOB MCCIIECIOBAHUS, 10~ 3 5
CTpoeHue rpadukoB
AHanmu3 pe3yJbTaTOB HCCJICIOBAHUS U BHI- 3 5
BOJ 110 paboTe

HUTOI'O : 18 30

Takum oOpaszoM, Kaxas jgabopaTopHas padoTa OlICHHMBAECTCS MUHUMYM B 18
6anoB, MakcumyM B 30 GasutoB. Ilocie BBIMOMHEHHS BCeX pabOT pacCUMUTHIBACTCS
WUTOTOBBIN OaJlT 10 JAHHOMY OIICHOYHOMY CPEJCTBY, KaK CpeaHee apupMeTHIecKoe
10 BCEM JIaDOPaTOPHBIM paboTam.

Kpurepuu ouenku 1adopaTtopHbix padorT no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K mMabopatopHoit padboTe mo aucruruiHe «Pusnka» Bo 2 ce-
MECTpPE CTYAEHT J0JKEH BBIIIOJIHUTD CIEAYIOIINE BUABI PadoT:
2 cemecTp (04HO-3204Has popma)

MunuMajbHbId | MakcUMaJIbLHbIN
Bunawbl pador
0ast 0aJs

CamocrosiTenbHas mpopaboOTKa TeopeTude- 15 5
CKOT'0 MaTepuaa K 1abopaTopHOU padoTe '
O3HaKOMJIGHHE C YCTaHOBKOHW, MpUOOpOM,
METOJMKOU BBITIOJIHEHUS JTaO0OpaTOpHO pa- 1,3 2
00THI
Brinonnenrne He00X0IUMOTO SKCIIEPUMEHTA 1,3 2
OOpaboTka pe3yabTaTOB MCCIEIOBAHUS, TTO- 13 9
CTpoeHue rpaduKoB ’
AHanu3 pe3yJabTaTOB WCCJICIOBAHUS U BHI- 13 9
BOJ 10 paboTe ’

UTOIO : 8 12

Taxkum oOpa3om, kKaxaas jgabopaTopHas paboTa OIEHHWBAECTCI MUHUMYM B 8§
O6anoB, makcumyM B 12 GamnoB. [locne BbIMOTHEHHUS BCEX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T 10 JAHHOMY OIIEHOYHOMY CPEJICTBY, KaK CpenHee apudmeTnieckoe
10 BCEM JIa0OpaTOPHBIM padboTam.



MuHHCTEPCTBO HAYKU U BBICIIET0 oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbIE CUCTEMBI U TEXHOJIOTUU
(K00 u HaumeHoB8aHue)

[Tpoduns/mporpamma: CructemMbl HHGOPMAITMOHHON 6€301IaCHOCTH

Y4eOHbIM TUIaHOM 1O HampabiieHuto noarotoBku 09.03.02 Uudopmarmon-
HBIE CHCTEMBbl M TEXHOJOTUHU Ui OOYy4aroUIMXcs MNPEeayCMOTPEHO IPOBEICHUE
NPAKTHYECKHUX 3aHATHH 110 AucuuiiinHe @Pusuka Bo 2 cemectpe. O0yyaronmmcs
NpeaiaraloTcs pa3HOYPOBHEBBIE 3a7aud U 33JaHU PEKOHCTPYKTHUBHOIO YPOBHS,
MO3BOJISIONIME OLEHNUBATh U IMarHOCTUPOBATh YMEHHSI CUHTE3UPOBATh, AHAJIU3UPO-
BaTh, 00001IaTh (DAKTUUECKUH U TEOPETHUECKUI MaTepual ¢ (pOpMYIHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIECHUEM IPUUYUHHO-CIIEICTBEHHBIX CBS3EH.

3ananue 1

1. JIBa 0IMHAKOBBIX 3apSKEHHBIX IIAPUKAa MAaCCOW m = 5 T, MOJBEUICHHBIX B
OJIHOW TOYKE Ha HUTSX JJIMHBI 1= 12 cM , pa3onuIkCh TaK, YTO YroJl MEXIY HUTIMHU
ctain paBeH 0=600 . Onpenenurte 3apsja MAPUKOB.

2. JIBa anementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coenune-
Hbl OJIHOUMEHHBIMU TOt0caMu. CONMPOTUBJICHUE COCIUHUTEIIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTs CUILy TOKA B LIEMN.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTWJIM B COCYJ, cojaepxaniuii Bogy oobemom V= 0,5 1 npu temneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkenuem U= 220 B. Yepe3 Bpems t = 20 MUH cniupaib
BBIKTIOUMIIM. Kakoe kosimdecTBO Boibl BeikUMeEno, eciu KITJI cnupanu n= 80%.

3axanue 2

1. ITo nByM mapajiebHbIM OCCKOHEUHO JJIMHHBIM MPSIMBIM ITPOBOJHHKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HampaBiieHuU. PaccTossHrEe MEXIy Mpo-
BogHukamu d=10 cMm. BbMHMCINTE MAarHUTHYIO MHAYKIIMIO B TOYKE, YAAJEHHON OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. ITy4ok 3J€KTPOHOB BJIETA€T B MPOCTPAHCTBO, 1€ BO30OYKIEHBI OJHOPOI-
HOE DJIEKTPUUYECKOE ToJjie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynsapHoe emy
MarHuTHoe mnojie ¢ uHaykuued B= 1,5MT. CkopocTh 31€KTPOHOB IMOCTOSIHHA U
HalpasJICHA MEPNEHAUKYISIPHO BeKTOopaMm E u B. Halitn ckopocTh IBUMKEHUS DIIEK-
TpoHOB. Kak OynyT IBUraThCs AJIEKTPOHBI, €CIIM BBIKJIIIOUUTH AJIEKTpUUECKOoe moJie?
KakoB paguyc KpuBU3HBI TPAEKTOPUU IIEKTPOHOB B 3TOM ciy4dae?

3amanue 3



1. Ha mudpaknuonnywo pemerky aauHor 1 = 1,5 , comgepxkameit N = 300
MITPUXOB, TAJACT HOPMAITHHO MOHOXPOMATHYECKHW CBET C IJIMHOW BOJIHBI A =
550um. Onpenenuts: 1) 4ncao MakKCUMyMOB, HAOIOJJAEMBIX B CIIEKTpe Iudpakiu-
OHHOM pelIeTKy; 2) YyroJi, COOTBETCTBYIOIIUHN MOCIEAHEMY MAKCUMYyMY.

2. Cobuparomas nuH3a ¢ GOKYCHBIM paccrosiuueM f = 25cm mpoenupyer
N300paKeHUE TIpeIMeTa Ha dKpaH, OTCTOSIIEM OT JIMH3BI Ha paccTossHUM L = Swm.
Okpan npuaBuHyiu K JuH3e Ha AL = 18cm. Ha ckonbko cienyeT nepeMecTUTh
MPEAIMET, YTOOBI OIATH MOIYYUTh PE3KOE N300pakeHue mpeamera?

3. U3 cMmoTpoBOro OKOIIKa TIEYM H3IIy4daeTcss MOTOK sHeprun Pe =
4 Jx/MuH. Onpenenuts Temnepatypy T Ieun, eciu Mmomais oKomka S = 8cm? |

OcranbHble BapHaHThl 3aJlaHUI PUBEACHBI B METOJMUYECKUX YKAa3aHUAX, pa3-
paboTanHbIX Ha Kadeape Pusuka:

1. buxtarupoB B.B., fIxosneBa E.B. 3aganus no gusuke Ajisi caMOCTOSTENHHOM pa-
0otbl ctynentoB. Yacte 1./ Hwkaexkamck: HXTU (punman) ®I'bOY BIIO «KHU-
TVY», 96 c.
2. buxrtarupoB B.B., fkosnesa E.B. 3aganus no ¢pusuke ajis caMOCTOSITETLHON pa-
0otbl ctynentoB. Yacts 2./ Hmwkaexkamck: HXTU (punman) ®I'bOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoensl u nomepa 3a0au
Dnekmpocmamuka, Dnexmpomaznemusm T'eomempuueckan u 6011064
Onekmpoounamuka onmuka

(Hacmo 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 oOyuaromuiicsi BBINOIHIAET 3 MHAWBUYAbHBIX 3aaHUsL.

ITo ouHO-3a04HOM QopMe 0O0YUEHHMsI 3a PEUICHUE KaKAOTO CTYAEHT MOXKET I10-
JAy4uuTh OT 3 10 6 6ayos. IIpakTHueckoe 3aHATHE IO OYHO-3a0YHOU Popme 00yue-
HUS OLICHUBAETCSI MUHUMYM B 3 - 4 Oajuia (eciau He clipaBWIICS C 3aJlaHueM 0e3 mo-
MOILM TPENOAaBaTeNsl), MAKCUMYM B 5 - 6 OayuioB (eciu CHpaBUIICS C 3aJlaHUEM
CaMOCTOSITEILHO).

N TOroBeI pEUTUHT MO NPAKTUYECKUM 3aHATUAM MPOCTABIIETCS KaK CpeaHee
apu(dmMeTryecKoe MoIy4eHHbIX OAJIJIOB 3a pelieHne 3 UHAWBUYaIbHBIX 3aJaHHMH.




MuHuCTEepCTBO HayKH | BBICIIET0 oOpa3oBanus Poccutickoii deneparuu
HwmxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((pumman)
(beneparbHOrO rocy1apCTBEHHOr0 OI0KETHOTO 00pa30BaTEIbLHOTO YUPEKICHHS
BBICILIET0 0Opa30BaHUs
«Ka3zancknii HAMOHAJIBHBINA UCCIIEN0BATEIbCKUM TEXHOJIOTUYECKUM YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHBIE CUCTEMBI U TEXHOJIOTUU
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€301acHOCTH

KoMiuiekT 3aqaHnii 1Jisi KOHTPOJIbHOM padoTsl Ne 1
JJIS1 OMHO-3204HO GopMBbI 00yUeHHS
o pucruiinae Pu3uka

Pasznea 7. ['eomeTpuueckas M BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1. OOBEKTUB COCTOUT M3 JABYX JIMH3: coOuparomieid ¢ (GOKYyCHBIM
pacctosiuueM F = 15 cm u paccenBaronieil ¢ (hoKycHbIM pacctosHrueM F =- 15 cm.
JInH3el pacnionokeHsl Ha pacctosHUU 10 cM npyr ot apyra. OnpenenuTs Monoxke-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbld KJIMH 0Opa3oBaH ABYMS IUIOCKOMNApalieIbHBIMU
IUTACTUHKAMH, HAa KOTOPHIE HOPMAJIFHO MalaeT MOHOXPOMATHYECKUN CBET C JUTUHOM
BOJIHBI A= 500 HM. OnpeAenuTs yroj o MEXAy MJIACTUHKAMMU, €CJIM IIIUPUHA UHTEP-
(hepeHIMOHHBIX MOJI0C, HAOII0IaeMbIX B OTPAXKEHHOM cBeTe, cocTaBisgeT Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIE CIIEKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJIH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOKHO JIU ¢ OMOIIBIO AUPPAKIMOHHON
pelieTkd HaOJI0NaTh pPa3[eibHO OTH JIMHUHM B CIIEKTPE IEPBOrO IOPSIKA IPH
HaOJIIOJICHUN CIIEKTPa HEMOCPEACTBEHHO IJIA30M Yepe3 PEIIETKY, €CIM pPelieTKa

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

Bapmanr 2, 12, 22

3aoanue 1.B 11apoBOM aKkBapuyMe HaXOJUTCS MaJieHbKas pblOka. Bo ckoJib-
KO pa3 yBEJIMYEHHON BUJUT 3Ty PBHIOKY HaAOIIOJATENb, €CIU PhIOKAa HAXOAUTCS Y
JagbHEeW CTEHKW akBapuyMa W HaOJoaeHue BeAeTcs mo auamerpy mapa? CTeHKu
aKkBapuyma CUMTaTh TOHKMMHU, TTOKa3aTeIb IPEJIOMIICHUS BOJIBI paBeH .

3aoanue 2. Ilpeamer B BUAE OTpe3Ka MIMHON | pacmosokeH BIOJIb ONTHYE-
CKOM Oocu cobOuparomeil JMH3bI ¢ (HOKYCHBIM paccTossHHMeM F, marorieit neicTBu-
TeJIbHOE M300pakeHHe Bcex ero Ttouek. CepennHa OTpe3Ka pacrojiokKeHa Ha pac-
crossauu d ot JuH3bI. HaliTH Mpo0pHOE yBEIUYCHHE TIPEMETA.



3aoanue 3.10. Ilpu majieHMU €CTECTBEHHOI'O CBETa Ha HEKOTOPBIM MOJISIPH-
3atop npoxoauT #1 = 30 % CBETOBOro MOTOKA, a YEPE3 JBa TAKUX MOJIApU3ATOpA —
y2 = 13,5 %. Haiitu yron ¢ Mexay IJIOCKOCTSIMHU NPOITYCKaHUS 3TUX MOJIPU3ATO-
pOB.

Bapmuanr 3, 13, 23

3aoanue 1.Jlya Genoro cBera najgaeT Ha OOKOBYIO TpaHb MPU3MBI O] YTIIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu npeoMiIeHus] CTeKiIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. YUemy paBeH yron Mexay KpalHUMU JIy4aMH CIEKTpa MPU BBIXOJE U3 MpPHU3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PAJUyCOM KPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTa K CTEKJISHHOM IacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TeMHBIX KoJyiel] HpI0TOHA B OTpa)KCHHOM CBETE PaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa M1 HOMED KOJIbIA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaE€T HA CUCTEMY U3
JIBYX CKPEIIEHHBIX MOJIIPU3ATOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON OcH. HallTh MUHMMAJIBHYIO
TOJIINHY TUIACTUHKH, IPU KOTOPOM 3Ta cuctema Oynet npomyckats # = 0,30 cBeTo-
BOT'O [TOTOKA, €CJIM MOCTOSIHHAS BpAIlleHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3aoanue 1.C noMomibio JUH3BI ¢ (DOKYCHBIM paccTOossHHMEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300pakeHHs MpeaMeTa, HaXOIIerocs Ha
paccrosiHuu L ot skpana. Haiinure oTHoOIIeHHE pa3MepoB U300paKEeHUH.

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

3aoanue 3. Mexay TOYEUHBIM MCTOUYHHUKOM CBETA M DKPAHOM MOMECTUIIU
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PaAuyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
oT nuadparMbl 10 UCTOYHHUKA U dKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JIUTH JUIMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LIEHTPE IU(PpaKIIUOH-
HOM KapTUHBI Ha dKpaHe HaOmromaetrcs npu = 1,00 M U cleayromuil MaKCUMyM
npu =1,29 m.

Bapmanr 5, 15, 25

3aoanue 1. Jlyu cera mamaer nox yriaoMm 30° Ha IUIOCKONApaJLIENbHYIO
CTEKJISIHHYIO IIJJACTUHKY M BBIXOJUT U3 HEE MapajuieJbHO MEPBOHAYAIBHOMY JIy4y.
[Tokaszatens mpenomieHus crekiaa 1,5. KakoBa tommmnaa d muiacTHHKH, €CIIU pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 yBETUUUTCS PACCTOSIHHE MEXIY COCETHUMH UH-
TephepeHIIMOHHBIMU TTOJIOCAMU Ha 3KpaHe B onbiTe FOHra, ecnu 3eeHblil CBETO-
unsTp (A = 510" cM) 3amMeHuTH KpacHbM (A = 6,5:10 cm).

3aoanue 3. CKOJIbKO MITPUXOB HA 1 MM JIMHBI UMeEET TU(PaKIHMOHHAS pe-
IIeTKa, €CJIM 3eJieHas JUHUS PTyTH (A = 546,1 HM) B CIEKTpe MEepBOro MopsjiKa
HaOmopaeTcs moj yriaom 19°8'?



Bapmuanr 6, 16, 26

3aoanue 1. Tloka3arens npeaomiieHHs cTekna paseH 1,52. Haiitu npenens-
HBIE€ YIJIbI TIOJJHOTO BHYTPEHHETO OTPaXEHUS I MOBEPXHOCTEH paszzgena: 1) crek-
JI0-BO3/yX; 2) BOJA-BO3/1yX; 3) CTEKJIO-BOJA.

3aoanue 2.Ha mbuibHyt0 miieHKy (N = 1,33) mamaet Oenblil CBET MOA YIJIOM
45°. Tlpu xakoil HaMMEHbIIEH TOJIIMHE IUIEHKH OTPA’KEHHBIE JIy4d OyIyT OKpalie-
HBI B KeNThI nBeT (A = 600HM)?

3aoanue 3. YeMy paBeH yros MeXay IVIaBHBIMHU ILIOCKOCTSMHU HOJISPU3ATO-
pa U aHAJIM3aTOpPa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, MPOLLIEAIIEIO Yepes
NOJIIPU3aTOpP U aHaAJIM3aTop, yMEHbIIaeTcss B 4yeTbipe pasza? [lormomeHuem cera
npeHeopeyb.

Bapmanr 7, 17, 27

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

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

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

Bapuanr 8, 18, 28

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

3aoanue 2. HaliTm mokasatenb MNPETOMIICHUS XKUIKOCTH, 3aIlOJIHSIONICH
IIPOCTPAHCTBO MEXKIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIlleHd Ha HEW IIOCKOBBIITYK-
JIOM JIMH30M, €CIY MPU HAOIMIOACHUHN B OTpakeHHOM cBeTe A = 0,60 mkm panuyc 10-
ro TeMHOro Kojelila HeroToHa oka3zancs paBHbIM 2,1 MM. Paguyc KpuBU3HBI JTUH3bI
0,1m.

3aoanue 3. Ha nudpakivoHHYIO pemieTky, umeronyo 500 mTpuxoB Ha
MM, HOpMaIbHO MaaaeT Oesblii cBeT. HemocpecTBEeHHO 3a pelIeTKoN MmoMelieHa
JauH3a ¢ GOKYCHBIM PAcCCTOSTHUEM 2 M, IPOCHUPYIOIIas CIEeKTpbl Ha AKpaH. Jluamna-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 11 nepexpsl-
BAThCS CIIEKTPHI MEPBOTO U BTOPOTO nopsiaka? Bo CkOIBKO pa3 CIEKTP BTOPOTO IMO-
psAllKa Ha SKpaHe JIMHHEE CHeKTpa mepBoro mnopsaka? KakoBa pa3HOCTH YTIJIOB
OTKJIOHEHUSI KOHIIa IEPBOI0 U Hayajia BTOPOTo Mopsiaka?

Bapuant 9, 19, 29
3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKas IJIEHKA, MOKa3aTelb MPEIOMIICHUST KOTopol Ny = 1,2 («mpocBeTistomas)



rieHka). [Ipu kakoil HauMeHbIeH TOJIIMHE ITOMW TJICHKH MPOU30UIeT MaKCUMaJlb-
HOE OcJIa0JIeHne OTPaKEHHOTO CBETA B CPEIHEN YacTH BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroj NOJHON NOJISPU3aLMU [IPU OTPAKEHUHU CBETA
OT CTEKJIa, TOKa3aTelb IPEJIOMIICHHS] KOTOporo paseH 1,57.

3aoanue 3. Ha mens mupunoi 2:10° cM mazaeT HOpMaIbHO TapalIeIbHbIA
Ily40K MOHOXPOMATHYECKOTO CBETAa C JIMHOM BOJHBI 5°10° cm. Haiitm mmpuny
M300paKECHUS 1IETTM Ha dKpaHe, yAAJICHHOM OT Ienu Ha paccrostaue 1 m. HupunHoit
M300PKEHUSI CYUTATh PACCTOSIHUE MEXAY NMEPBBIMHU TU(DPAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIaBHOTO MAaKCUMyMa OCBEIIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaliTu mokazarenb NPEIOMIICHHS >KUJIKOCTH, 3aIOJIHSIONICH
MPOCTPAHCTBO MEXY CTEKJISIHHOM TUIACTUHKOM M JieXallell Ha HeH MIOCKOBBIMYK-
JIOM JTMH30M, €Cv MPpY HaOJI0ICHUHU B oTpaxkeHHOM cBeTe (A = 0,60 MxM) paguyc 8-
ro TeMHOro koiena HeroToHa okaszancs paBHbIM 1,8 MM. Pannyc KpUBU3HBI JTUH3bI
0,14 m.

3aoanue 2.I'naBHBIE IIOCKOCTH JIBYX Npu3M Hukoisst oOpasyroT MexIy co-
oot yron B 30°. Kak U3MEHHUTCS MHTEHCUBHOCTD MTPOILEIIET0 CBETA, €CIIU IJIaBHBIC
IJJOCKOCTH JABYX HUKOJIEW ITOCTaBUTh NMOJ yrioMm 45°. Uemy paBeH yrosn Mexay
TJIABHBIMU TUIOCKOCTSIMH JIBYX HUKOJICH, €CITH MOCIIe TPOXOXKACHUS Yepe3 HIX CBETa
€ro MHTEHCUBHOCTbh YMEHBIINIIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHYIO pelieTKy aauHoil 15 MM, cogepxkairyio N =
3000 mTpuxoB, MazaeT HOPMAJIBHO MOHOXPOMATUYECKUN CBET C JJIMHOM BOJIHBI
A=550uMm. Onpenenutsh: 1) 4ucI0 MaKCUMYyMOB, HaOJIIOJJaEMbIX B CIIEKTpE AUPpaK-
LIUOHHOM pEeIeTKH; 2) Yroj, COOTBETCTBYIOLIHM OCIETHEMY MAaKCUMYyMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
CleayeT PyKOBOJICTBOBATHCS CIICAYIOIIMMHU KPUTEPUSIMHU OIEHKH 3HAHUU 10 (HU3H-
K€, YUYUTBIBas IOMYIICHHBIE CTYICHTAMU OIIIMOKU U HEJIOYETHI.

MakcuMaabHOE KOJIMYECTBO 0alJIOB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBiser
4,0 6amna.

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

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CHAHHOW, HEOOXOIMMO
HarmcaTh e¢ Ha 2,0 0amioB U BeImIe. [Ipu MOBTOPHOM IepenrCchIBAHUN KOHTPOJIb-
HOM B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaJT IO BCEM TMOMBITKAM.

TI'pyovimu SBASIOTCS OMMOKU, CBHICTEILCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC (PM3UYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOUM ONTHKE
WA HE YMEET NPUMEHSATh MX MNPU PELUICHUM 33]1a4 Pa3JIMYHbIX THUIIOB; HE 3HAET
dbopMyT WK HE YMEeT MPUMEHATh UX K PEIICHUSIM 3aJ]1a4; He 3HAeT €IUHUIl (HU3H-
YECKUX BEJIMYMH WJIM HE YMEET MO0JIb30BaThCs UMHU; K IPYObIM OIIMOKaM OTHOCSITCS
TaKke HEMpaBUJIBLHO C(HOPMYJIHUPOBAHHBIE BOIMPOCHI 3a/1a4d WM HEBEPHBIE OOBsIC-
HEHUs XOJla €€ pelleHUsl, HE3HAHUE MPUEMOB PEICHUs 3ajJladu, a TaKXe OIIMOKH,



CBUJIETEBCTBYIOIINE O HEMPAaBUILHOM MOHMMAHHUM YCJIOBHS 33Jla4l WJIM UCTOJIKO-
BaHus peuieHus. Kascoas epyoas owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owuodKkamu SBISIOTCS HETOYHOCTD YEPTEXkA; MPOIYCK WM HETOY-
HO€ HANHMCaHWE€ HAUMEHOBAHUS €AWHMII (PU3MUECKUX BEIMYHH, BBHIOOP HEparmo-
HaJLHOTO X0Ja petienus. Kaowcoas neepyoas owudbra oyenusaemes munyc 0,1 6an-
aa.

K nedouemam oTHOCSTCS: HEpAllMOHAIBHBIC 3aMUCH MPU BBIYUCICHUSIX, HEpa-
[IMOHAJIbHBIC TPUEMBI BBIYUCIICHUH, MPeoOpa3oBaHUil U pelIeHUH 3a/1a4; OTIETbHbIC
MOTPENIHOCTU B (POPMYIUPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEIHLHOTO Xa-
paktepa; HeOpeKHOE BBIMOJHEHUE 3amucel, ueprexend. Kaowcowili nedouem oyenu-
saemcs muryc 0,3 6anna.

HNutepBan OanmioB pelTuHTra 3a KOHTpoJbHYIO0 padoty 3,4 < R < 4,0 6amia
CTaBUTCSA, €CJIM CTYACHT BBIMIOJHWI pa0dOTy MOJTHOCTHIO 0€3 OLIMOOK U HEI0YETOB
WJIU TIPY BBITIOJIHEHUH PaOOTHI MOJTHOCTHIO 0€3 OMOOK M HEJ0UETOB, HO TIPU HaJIU-
YUy He 00Jiee OJTHOM HE aKKypaTHOI 3amucH.

Nurteppan 6annoB peiitunra 2,8 < R < 3,4 ctaBuTcs 3a paboTy, BHIIOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUU B HEW He OoJiee 0HOM HerpyOoi OmMOKH M OJHOTO
HEeJ0ueTa WM He 0oJjiee ABYX-TPEX HEIOYETOB, €CIIM MHTEPBAJ OAJJIOB pEUTHHTA
CTYyJICHTA.

WurepBan 6amios peittunra 2,0 < R < 2,8 crtaButcs B TOM cliydae, €Ciu CTy-
JICHT MPaBWJILHO BBIMOJIHWI HE MeHee 2/3 Bcel paOOThl WM OMYCTWI: HEe Ooliee
OJIHOM TpyOOi OMMOKHM W JIBYX HEIOYETOB, MM He Oojee OgHOW TpyOOi M OHOM
Herpyooii ommoOKM, Uiau He 0ojiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HETpy-
Oyr0 OIIMOKY U TpU HEAOUETA.

bann peiitunra cryaenTa cocrapisier R<2,korga yucio ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABWIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
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KoMmuiekT 3agannii 1yl KOHTPOJIbHOH padoThl Ne 2
JJIS1 OMHO-3204HO GopMBbI 00yUeHHS
o aucuuiimHe Ousuka

Pa3znea 9. Pusnka sgapa u dJIeMeHTaPHBIX YaCTHI]

3aoanue 1. B Tabnuiie NpuBENEHbI SAEPHBIE PEAKLHUH, COOTBETCTBYIOIIHNE
BapuaHTy 3aaanus. Onpeaennure HEAOCTAIOIIEE B 3alUCH PO WA YACTHUILY M pac-

CUMTANTE SHEPIUIO PEAKLUN.
Ta6auma 6.1 (x 3agauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peakius
3aga4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-72+B 6.1.15 N + "Li— 2+°H
6.1.3 %0 + 5Li— 2+ °H 6.1.16 12C + 'Li— 2+ *He
6.1.4 N + 7Li »18F + 2 6.1.17 UB + "Li— 2+ 2n
6.1.5 1B + Li— ?2+°H 6.1.18 180 + 5Li— 2+ “He
6.1.6 °Li+?—%Be + H 6.1.19 N +5Li >0 +?2+n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 0 + 'H— 7+ *He 6.1.21 12C +8Li— 2+ 50
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + Lj— ?2+1°N
6.1.10 2+ “He—¥N +n 6.1.23 ? +5Li— ?H+ Y0
6.1.11 Li+ ? —>°Be + “He 6.1.24 ? +Li— H+ °N
6.1.12 1B +“He— 7+ H 6.1.25 UN+°HS5H+2+n
6.1.13 160+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIETOYKE PaIMOAKTUBHBIX pacia-
TIOB siziep, MPUBEACHHBIX B TAOJIHUIE, COOTBETCTBYIOIINX BapUAHTY 3aaHMsI.
Tadauua 6.2 (x 3axavam 6.2.1 — 6.2.25)

Howmep HcxonHoe sapo [TocnenoBarenpHOCTH pacnana
3a
Jauu
6.2.1 232Th a—>pB—-op—a




6.2.2 220Rn a—a—>pB—P
6.2.3 23'Np o—>p—oo—a
6.2.4 238y a—>pB—-B—a
6.2.5 22Ra o—a—p—a
6.2.6 235y a—>pf—a—f
6.2.7 221 N\C o—>a—p—a
6.2.8 215pg a—p—oa—P
6.2.9 2 At a—o—pB—f
6.2.10 28 B—a—o—p
6.2.11 229Th a—->pf—a—a
6.2.12 234pg B—o—a—a
6.2.13 2%4Th B—oPB—oa—a
6.2.14 214B;j o—->p—op—a
6.2.15 2107 B—oPp—a—P
6.2.16 233pa B—>o—a—P
6.2.17 215pg o—->p—op—a
6.2.18 *2Ra BoB—a—a
6.2.19 219Rn o—>a—p—a
6.2.20 214pg a—pf—a—p
6.2.21 223Fy a—>pB—oa—a
6.2.22 29Nt o—>p—p—a
6.2.23 *2Ra a—a—pB—a
6.2.24 231Th Booa—p—a
6.2.25 231pg a—o0—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIUTHOTO CJO0sI, TO3BOJSIONIETO CHHU-
3UTh UHTEHCUBHOCTh y3KOTO IMyYKa Y-WU3JIy4eHHUS JO0 JAOMYCTUMOTO YPOBHS WHTEH-
CUBHOCTH paJMOaKTUBHOrO u3nyudenus | = 1 MKI[)K'C'l'M‘Z. BaTEeHCUBHOCTE He-
ocyiabjieHHoro my4ka lo, SHeprusi y-KBaHTOB M BEIIECTBO 3allUTHI MPUBEICHHI B
Ta0JuIe, COOTBETCTBYIOIINE BApUAHTY 3a/IaHUSI.

Ta6auna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep HNHreHcus- OHeprus y- BemectBo
3aJa9m HocTs lg, MKI[)K'c'l'M' KBaHTOB, M»B 3aITATHI
2
6.3.1 1000 7,0 CBUHEII
6.3.2 100 6,0 9YT'yH
6.3.3 50 6,0 OeToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 O0eToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEI]
6.3.9 50 3,0 BOJA
6.3.10 70 8,8 IyTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEI]
6.3.13 250 2,0 IYTYH
6.3.14 50 3,6 YYTYH
6.3.15 700 5,0 CBUHEI]
6.3.16 100 1,7 O0eToH
6.3.17 250 3,0 CBUHEII
6.3.18 5000 4.0 CBUHEII




6.3.19 500 2,2 9YTYH
6.3.20 500 1,0 BOJIA

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

Kpurtepun oieHKH KOHTPOJIbHOK padoThl Ne 2 o ¢pusuke

[Tpu oneHKe KOHTPOJIBLHON paboThI MO (HU3HKE siApa U 3JIEMEHTAPHBIX YaCTHUIL
CJIEyET PYKOBOACTBOBATHCA CIEAYIOIIUMH KPUTEPUSIMH OLEHKH 3HAHUU MO (U3H-
K€, YUYUTBIBAsI TOMYIICHHbBIE CTYICHTAMHU OIIUOKU 1 HEJTOUETHI.

MakcuManbHOE KOJUYECTBO OaJJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocTaBisieT
4,0 6anna.

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

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

TI'pyovimu SBASIOTCS OMMOKH, CBUACTEIBCTBYIONINE, YTO CTYIACHT: HE YCBOWII
OCHOBHBIC ()M3MYECKUE TCOPUHU M 3aKOHBI 110 TEOMETPUIECKON M BOJTHOBOW ONTHKE
WM HE yMEET NMPUMEHATh MX MPU PEIICHUU 3aJad Pa3InYHBIX THIIOB;, HE 3HACT
dbopMyT WM HE YMEeT MPUMEHATh UX K PEIICHUSAM 3a7a4; He 3HACT eAUHMI (Pr3u-
YECKHUX BEJIMYMH WA HE YMEET TOJb30BaThCsl UMH; K TPYOBIM OIIMOKAM OTHOCSITCS
TaK)Xe HENMpaBUWIHHO CHOPMYIUPOBAHHBIC BOMPOCHI 3a/lauyd WM HEBEPHBIE OOBsIC-
HEHUs XO0J/la e PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a7a4, a TakKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPABUILHOM MOHHUMAHUM YCIIOBUS 3aJla4d WJIH UCTOJIKO-
BaHMS perieHus. Kaosicoas epybas owubka oyenusaemces muryc 1,0 oan.

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

K nedouemam oTHOCSATCS: HEpAIlMOHAIILHBIC 3aITUCH TPU BBIYNCICHUSAX, HEpa-
IIMOHATBHBIC TTPUEMBI BBIYMCIICHUH, IPe0Opa30BaHUil M pEIIEHUH 3a/1a4; OTACIbHBIC
MOTPENTHOCTH B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMMOKH BEIYMCIUTEIBHOTO Xa-
pakrepa; HeOpeKHOE BBIMOJHEHUE 3amuceil, ueprexen. Kaowcowiii neoouem oyenu-
saemcs muryc 0,3 6anna.

WNuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6anaa
CTaBUTCSI, €CJM CTYJIEHT BBIMOJIHUI pabOTy MOJIHOCTHIO 0€3 OIIMOOK U HEJOYETOB
WJIM TIPY BBITIOTHEHUHU PaOOThI TIOJIHOCTHIO 0€3 OMMOOK U HEIOYETOB, HO TIPU HaJIH-
YK He OoJiee OHON He aKKypaTHOM 3alHCH.

WurepBan 6amnos peritunra 2,8 < R < 3,4 craBuTcs 3a paboTy, BHITIOJIHEH-
HYIO TIOJIHOCTBIO, HO TIPU HAJIMYKMK B HEW He OoJiee OJTHON HErpy0oil OmMOKHU U OJI-



HOTO HeJ04YeTa UM He OoJiee JBYX-TpeX HEJOYETOB, €CIIM MHTepBajl OajioB pei-
TUHTA CTYJICHTA.

WutepBan 6amioB peritunra 2,0 < R < 2,8 cTaButcs B TOM ciy4ae, €CiH CTy-
JICHT MPABWJILHO BBITIOJHII HE MeHee 2/3 Bcel paOOThl WM TOMyCTWI: HEe Ooiiee
OJTHOM TPyOON OMMOKM W JBYX HEMNOYETOB, MJIM HE 0oyiee OqHOU Tpy0oit W OJHOU
HerpyOoil ommOKku, win He 0oJiee ABYX-TpeX HErpyObIX OMHUOOK, WU OAHY HETpy-
Oyto OImMOKy ¥ TpY HEAOUETA.

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



MunncTepcTBO HaAyKH U BhIcHIero oopa3zoBanus Poccuiickoit @enepannn
HwxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((puimman)
(beneparbHOr0 rocy1apCTBEHHOT0 OI0KETHOTO 00pa30BaTEILHOTO YUPEHKICHHS
BBICILIET0 0Opa30BaHUs
«Ka3zancknii HAMOHAIBHBINA UCCIIEN0BATEIbCKUM TEXHOJIOTUYECKUM YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHueCKuX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbIE CUCTEMBI U TEXHOJIOTUU
(K00 u HaumeHo8aHue)

[Tpodunb/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€301aCHOCTH
Bonpocek! /151 KOJTIOKBUYMOB
JJIS1 0YHO-3204HO (popmMBbI 00yUeHUsI
MO TUCIUIUINHE (hU3HKa

KosnoxkBuym Ne 1
Pasznes 1. ®usuyeckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl JBHKEHUSI MATEPUATBHOM TOYKH.
VYTri10Bast CKOPOCTh. YTJI0BOE YCKOPEHUE.
3akoHbl HproTOHA.
3aKOHbBI COXPaHEHUS UMITYJIbCA.
PaGoTa 1 MOIITHOCTb.
Mexannueckas sHeprusi. Kunernueckast seprusi.
[ToTeHUMaNbHAS SHEPTHSL.
. IloTeHumanbHas SHEpPrus Tenaa ABUKYIIErocs Mo1 JEUCTBUEM CUJIBI TSKECTH.
10 [ToTenmanbHas 3Heprust ynpyro ae(opMHUpOBaHHOTO TeNa.
11.3aK0H COXpaHEHUs] JHEPTUU B MEXaHUKE.
12.1lenTpanbHbIil yaap AByX aOCOMIOTHO yNPYTUX MIAPOB.
13.A6con0THO HEYTIPYTHH yAap ABYX IIapOB.
14.3axon Bcemuphoro Ttsarorenus. I'paButanimoHHoe mnone. HampsokeHHOCTb
TPABUTALMOHHOIO TOJISL.
15.PensiTuBHCTCKAs MEXaHUKA.
16.Bpamaromuit MomeHT. MoMenT unepiuu. Teopema [Iteiinepa.
17.0npenenenre MOMEHTOB UHEPIIUH TEJL.
18.YpaBHeHHEe AMHAMUKA BpaIaTEIHLHOTO JIBUKEHUS TBEPJIOTO TeEIa.
19.Kunetnueckas 2HEprusi BpalleHHs Tela.
20.3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBECHS TBEPAOTO Tena. Busl paBHOBECHS.
22.T"'apMoHnYecKue KojebaTeaIbHbIe IBUKEHUS.
23.CKOpOCTh U YCKOPEHUSI PU TAPMOHUYECKUX KOJICOAHUSX.
24 11py>XMHHBIA MaSTHUK.
25.Dduznyueckuil 1 MaTeMaTUYECKUN MasTHUKHU.
26.2Heprus rapMOHUYECKHUX KOJIEOaHM.
27 .3aryxaromue KojeOaHus.
28.BrinyxaeHnble Konebanus. Pe3onanc.

©CoNoRWNE



onhkwbdrE

8.

9.

KossiokBuym Ne 2
Pasznen 2. MoJiekyasipHas GpU3MKAa 1 TEPMOAMHAMHMKA
OcHoBubie nonoxenuss MKT.
Makpockonu4eckue napameTpsbl.
OcHoBHoe ypaBHeHne MKT.
VYpaBHenus cocrosaus. [lIonsTue naeanbHoro rasa. ['a30Bbie 3aKOHBL.
Cmech naeanpHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpolera MoJjeKyl. DPQPEeKTUBHBIA AUAMETP MO-
JEKYJI.
Pabora pacmupenus raza. ®u3nuecKuil CMbICIT YHUBEPCAIBHOM Ta30BOM I10-
CTOSIHHOM.
BuyTpennsist sneprus cucremsl. Terora u padoTa.
BHyTpeHHs1s1 sHEprUs 0AHOATOMHOTO Ta3a. CTeneHu cBOOOIbI MOJIEKYII.

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

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHUKU K H300apUUYECKOMY U HU30-

TEPMUYECKOMY IMpolLeccy. AnuadaTHuecKuil mpouecc.

12.06parumbie u HeoOpaTUMBIE poriecchl. KpyroBoii mporiecc.
13.1{ukn Kapuo. TepMoaunHaMudeckas mkajga TeMIeparyp.
14.9utponus. Bropoit 3aKOH TepMOIMHAMUKH.

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

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

18.5Bnenus neperoca. Juddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHUE).

o1

6
7.
8.
9.

KoasiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akoH Kynona. [Ipunensr npumennmoctr 3akoHa Kiona. Eaununer usmepe-
HUS 3apsija.
Dnextpuueckue nosisi. HanpsokEHHOCTB 3JIEKTpUYECKOro notis. EnuHuns! ms-
MEpEHHS HANPSLKEHHOCTHU. [IpuHIMI cyneprno3uiuu.
[ToreHnman snekTpudeckoro mnoJiss. PazHocte moreHiumanoB. [lorenuuan pe-
3YJIbTUPYIOILIETO NOJis. EMUHULIBI n3MepeHus.
CBs3b MOTEHIIMAIA C HATIPSPKEHHOCTHIO TMOJIA.
Nunykuus snexktpudeckoro nois. [IoTok snekTtpuyeckon mHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tosie paBHOMEPHO 3apsSKEHHON O€3rpaHUYHOM TIOCKOCTH.
DJIEKTPUYECKOE T0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHON cPepruecKol MOBEPXHOCTHIO.

10.ITone co3gaBaemMoe PaBHOMEPHO 3apsHKEHHOM HMJIMHIPUYECKOW IMOBEPXHO-

CTBIO.

11.21eKTpoéMKOCTb. EMKOCTB MI0cKoro KoHeHcaTopa. EMKocTs chepuueckoro

KOHJIEHCATOpa.



12.CoenrHeHrEe KOHIEHCATOPOB.
13.2Heprus 35eKTpudecKoro mojs. [IIOTHOCTh SHEPTHH SIIEKTPUIECKOTO TTOJIS.

KosnoxkBuym Ne 4.
Pa3zneu 4. DiaekTpoanHamMuka
DNEeKTpUYECKU TOK, CUJIa TOKA U IJIOTHOCTh TOKA.
OJIC. 3akon Oma 11 MOJTHOM LICTIH.
3axonbl Kupxroda i pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI JIEKTPUYECKOTO TOKA B KIACCUYECKON TEOPHUH IIIEKTPO-
IIPOBOJIHOCTH METAJIJIOB.
PaboTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.
OCHOBBI 30HHO! TEOPUH ITPOBOJUMOCTH TBEPABIX TEIL.
7. IonmynpoBonHuku. CoOCTBEHHasi M NPUMECHAsI IPOBOJUMOCTD MOJIYIPOBOJI-
HUKOB.
8. DneKkTpOHHO-IBIPOUHBIN nepexo. [lomynmpoBoIHUKOBEIE TPUOOPHI.
9. TpaH3HUCTOPEHI.
10.OMuUCCHOHHBIE SIBICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BbIN pa3psijl.
12.CaMOoCTOSTENbHBIN Ta30BbIM pa3psi U €ro THIIHI.

e

o

KosokBuym Ne S.
Pazgesn 5-6. DiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarHuTHOE MOJIE U €r0 XapaKTePUCTHKHU.
JleiicTBHE MarHUTHOTO MOJIA Ha TOK. Cuna Amnepa. 3akoH AMnepa.
Cuia Jlopenna.
MarauTHoe 1ose JBHKYIIErocs 3apsa.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca s MAarHUTHOTO TOJIA.
SIBneHne >nmekTpoMarHuTHOW MHAYKIMHU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKIMS. B3auMHast UHAYKIHS.
. Tpancdopmarop. DHEprus MarHuTHOTO TMOJIS.
10 Jlna - u napamarseTuku. @eppoOMarHeTUKU U UX CBOMCTBA.
11. CBoGoHbBIC KOJIeOaHUsI B KOJeOaTEIbHOM KOHTYPE.
12.BbIHYXIEHHBIE DJIEKTPOMAarHUTHBIE KOJIeOaHUsI.
13.11enu mepeMeHHOTO TOKa.
14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs: MakcBea.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KossiokBuym Ne 6.
Pa3nen 7. I'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHbIE NPEICTABIIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonxkue nun3bl. [locTpoenne n3o0paxeHus: IPEeIMETOB € TOMOILBIO JINH3.
OcHOBHBIE POTOMETPUUECKUE BEIUUMHBI.

o0 E



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHims
CBETA.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHEepEHIINH.

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

11.0060cHOBaHME TPSIMOJIMHEHHOCTH PACIIPOCTPAHEHUS CBETa. 30HBI DpeHets.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.ITonspuzarus ceeta. ECTECTBEHHBIN M MOJIIPHU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl noJydeHus MOJISIPU30BAHHOTO CBETA.

KossokBuym Ne 7

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

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

©CoNoRWNE

KossokBuym Ne 8

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

DHeprus cBsa3u. JledekT macchl spa.

EcrecTBeHHas pagnoakTUBHOCTb. O, 3, Y — U3ITyYCHUS.
3aKOHBI paIMOAKTUBHOTO pacriaja.

BpeMenHble XapaKTEepUCTUKH PAIMOAKTHUBHOIO paciaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

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

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AJIEMEHTAPHBIX YaCcTUIlaX.

LCoNOOR~ODE



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

Pacnipenenenrie 0amioB Ha KaXIOM KOJJIOKBUYME IO OYHOHM M OYHO-
3a04HOM (popMe 00yueHus B 1 cemecTpe MPOUCXOAUT COTIACHO CIETYIOIINM KpUTe-
pUsIM:

Kpumepuu oyenku | 0,58<R<0,67 | 049<R<0,58 |(04<R<049 | R<04

omeema Ha KOuioKeu- | OMauuno xopouio V00811eme80- Heyooe8e-
yme 6 1 cemecmpe pumenbHo meopu-
MeNbHO

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

YpoBeHb  pacKpbITUsA
IIPUYUHHO-
CIIEICTBEHHLIX CBA3EH
OTBeTsl Ha BOIPOCHIL:
IIOJIHOTA, APTyMEHTH-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHI Ha
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUS
COJIepKaHus BOIIPOCa
Oo0mii uHTepBaj | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
pelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHYM

B 1 cemecTpe

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

MaxkcruManbHOE KOJIMYECTBO 0ayioB 3a mAmb KOJIIIOKBUYMOB BO 2 CEMECTpe
15, T.e. 32 KaXAbIH KOJUIOKBUYM MaKCUMaJIbHOE KOJMYECTBO 0amioB coctasiseT 3,0
Oasna.




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

Pacmipenenenne 6amioB Ha KaXAOM KOJUIOKBUYME IO OYHOW M OYHO-
3a04HOM (popme 00ydeHHs BO 2 ceMecTpe MPOUCXOAUT COTJIACHO CIEAYIOIINM KpH-
TEPUSIM:

Kpumepuu ouenku | 0,53 <R< 0,6 0,46<R<0,53 | 04<R<046 | R<04

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

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

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

BO 2 cemecTpe




MunncTepCcTBO HAYKH U BhICHIETro oOpa3zoBanus Poccuiickoit @enepannn
HuwxHexaMcKkuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((uiiian)
(beneparbHOrO rocy1apCTBEHHOT0 OI0/KETHOTO 00pa30BaTEIbLHOTO YUPEKACHHS
BBICIIIET0 0Opa30BaHUs
«Ka3zancknii HAMOHAIBHBIA UCCIIEA0BATEIbCKUIM TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTHUH

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbIE CUCTEMBI U TEXHOJIOTUU
(k00 u Haumenosanue)

[Tpodunb/mporpamma: CrucreMbl HHGOPMAIIMOHHON 6€301acCHOCTH

KomiiekT 3aganuii 1ist BBINOJHEHUS pacdeTHOH padoThl Ne 1
110 0YHO-32049HOM (popMe 00yUeHUs
o pucuuiinae Pu3uka

Paznen 1 Pusnyeckrue OCHOBBI MEXAHHUKH

3agauva 1. JIBe npsiMble 1OpOrU mepecekarorcs noa yriom o. [fo Hum K me-
PEKpEeCTKY MPUOIMKAIOTCS JIBAa ABTOMOOWIIS: TPY30BUK CO CKOPOCTBIO V1 U JIETKOBOU
aBTOMOOUJIb CO CKOPOCTHIO V2. C MaTpyIbHOTO BEPTOJIETa 3aMETHIIH, YTO B HEKOTO-
pBIii MOMEHT BpEMEHHU TPy30BUK HAXOAWJICS Ha paccTosHuM L, a jJerkoBoii aBTO-
MOOMITIb Ha paccTossHuM Ly oT epekpectka. TpeOyeTcsi OTBETUTH Ha BOPOCHI:

a) Bo3MOXHO 71 CTOTKHOBEHHE MalllUH?

6) KakoBo MUHMMAaIbHOE PACcCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbBI, U
KOTJ1a 3TO COJIMKEHUE MPOU30MIeT?

B) KAKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JIBHXKYIICICS BMECTE
C BEpPTOJIETOM, €CJIM BEPTOJIET JETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOUIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep o.° V1, KM/4 V2, KM/4 Lim Lo, M V, KM/4
3a]a9u
1.1.1 60 54 72 500 1000 216 JIETKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TpPy30BOMY
114 30 54 90 600 1200 288 TpPy30BOMY
1.15 30 54 72 500 1000 216 Py30BOMY
1.1.6 45 36 72 750 1000 190 JISTKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Tpy30BOMY
1.1.9 30 54 72 500 1000 216 Py30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
1.1.11 90 54 72 500 750 216 rPY30BOMY
1.1.12 30 36 54 600 1200 288 Irpy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JISTKOBOMY
1.1.16 60 36 72 500 750 216 Irpy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY




1.1.18 45 36 72 600 1000 190 JISTKOBOMY
1.1.19 60 54 90 500 900 216 Irpy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JISTKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 Trpy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 IpPy30BOMY
1.1.27 30 54 72 750 750 190 rpPy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3amada 2. OMHOPOAHBIM IIap Macchl M CKaThIBaeTCs 0€3 CKOJIBKEHHS I10
HAKJIOHHOM IUIOCKOCTH, COCTABIISIFOIIEH YroJl o ¢ ropu3oHToM. Hantu:

a) YCKOpEHHeE IIeHTpa I11apa;

0) 3HaueHue KO3(PPUUMEHTA TPEHUS |, IPU KOTOPOM CKOJIbKEHHS HE Oy-
JET;

B) KHHETUUYECKYIO SHEPIHIO 11apa yepe3 Bpems t mocie Havayia JBUKEHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr a, t,c
3aJ1a49u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 14
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 1,1
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15
1.2.28 5 30 1,6




1.2.29 2 45 1,2
1.2.30 3 60 1

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

['ne Xo - amrMTyna Koyebanus, W — IIUKJINYECKas 4acToTa, (o — HaYaIbHasl
daza.

OmnpenenuTh HavYaIbHYIO0 KOOPIWHATY, HAadyajdbHBIC U MaKCHMaJbHbIC 3HAUE-
HHUSI CKOPOCTH U YCKOPEHUs rpy3uka. [locTpouTts rpaduku 3aBUCHMOCTH KOOPAMHA-
TBI, CKOPOCTH M YCKOPCHHS OT BPEMEHHU.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c ©o
3a1a4n
1.3.1 0,05 6,28 w/2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 w/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 w/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 w/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 nl/3
1.3.30 0,055 7,85 T




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

Pa3nen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

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

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

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

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




Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

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

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

Pasznea 3. DiiekTpocTaTuka

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




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

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

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

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




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

Pa3znes 4. DyieKTpoIMHAMUKA

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

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

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

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



Ta6auna 4.2 (k 3agauam 4.2.1 — 4.2.30)

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

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

Pasne 5. DieKTpoMarueTu3m

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

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

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




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

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

Tadauua 5.2 (x 3axavam 5.2.1 — 5.2.30)

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




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

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

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

5 0aJuIoB 3a MEpPBYIO PACUETHYIO padoTy,

5 0aJuIoB 3a BTOPYIO pacyeTHYIO padboTy,

5 0aJuIoB 3a TPETHIO PACUETHYIO padoTy,

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

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

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

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

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



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

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

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

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

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

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

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

4 Gana 3a IEPBYIO paCUETHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

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

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

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

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

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



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

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

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

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

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

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




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

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbBIE CUCTEMBI U TEXHOJIOTUU
(K00 u HaumeHoB8aHue)

[Tpoduns/mporpamma: CucreMbl HHGOPMAIIMOHHON 6€30MacHOCTH
CamocrosiTesibHasA padoTa CTy/ICHTOB

10 ANCHUIIIINHC {lZI/I?)I/IKa

Hepequb TEM IJIA KOHCIIEKTOB
Paznen 1. dusnueckre 0CHOBBI MEXaHUKH
1. Pensmusucmckas mexanuka

Paznen 2. Mounekynspaas Gu3HMKa U TEPMOIMHAMUKA.
2. AHenenus nepenoca: ouggysus, menionposooHOCMb, 83KOCHb.

Pa3nea 3. DnexTpocTaTuka
3. Ceenemosnekmpuxu.

Pasnea 4. DnexTpoarnHaMUKa
[To nanHOMY pazenny KOHCIEKT He IPEyCMOTpPEH.

Pasnen 5. DnekTpoMarHeTusm
4. Maenummuvie nonsi conenouda u mopouod.

Pa3nea 6. DiekTpoOMarHuTHEIE KOJIEOAHUS Y BOJHEI
5. Pesonanc nanpsoicenuil. Pe3onanc moxos.

Pasnen 7. 'eomeTpuueckas ¥ BOJIHOBAs ONITHUKA
6. Ilonamue o eonoepaghuu.

Pasznea 8. KBaHTOBO-ONITHUECKHE SIBICHUS.

7. Onmuyeckue K8aHmogwle ceHepamopaol.

Pa3nes 9. ®usuka sapa ¥ 2JEMEHTAPHBIX YaCTHLL.

8. Ilepcnexmusvi pazeumus s0epnoii snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaKyui.

KOHCHIEKTHI BBINOJIHAKTCA MUCBMEHHO B CHELUAIBHBIX TETPaAsaX ML CaMo-
CTOSITEJIbHOM PaOOThI CTY/ICHTOB.



Kpurepuu ouenuBanusi Koncnekros CPC
1 cemecmp
OUHO-3a04Has hopma
MakcumanbHOE KOJIMYECTBO OaJIOB 32 KOHCHEKTHI MO mpem paszznenaM Ne
1.2.3 B 1 cemecTpe IO 0YHO-3a04HOU (hopMe 0OVUYeHH 5 0aJJI0B, T.€. 32 KaXKI0€
MIOJIHOE PACKPBITHE TEMbl MAaKCUMaJIbHOE KOJIMYECTBO OaioB cocTaBiseT 1,67 Gain-
na.

MuHHMAJILHOE KOJHMYECTBO OaIOB 3a KOHCIIEKTHI IO mMpem pasaciam
Nel.2.3 B 1 ceMecTpe o 04HO-3a049HON hopMe oOyueHus: 3 0aJ1a, T.€. 3a KaXKIbIi
KOHCIIEKT MUHUMAaJILHOE KOJINIeCcTBO OaioB cocraBisieT 1,0 Oain.

JI1s1 Toro 9T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIMMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpPENUCHIBAHUN KOHCIIEKTa B UTOTOBBIM peil-
THUHT UJET CPeIHUN Oasul MO BCEM MOMBITKAM.

Kpurtepuu onenuBanus koucnekros CPC
2 cemecmp
O0UYHO-3a0YHAas hopma
MakcuMaabHOE KOJIMYESCTBO 0aIoB 32 KOHCHEKTHI IO mamu pazjaenaM Ne 5,
6,7,8.9 Bo 2 ceMecTpe IO OYHO-3a04HOU (hopMe 00yueHnsa 8 0aJ1710B, T.€. 3a KaX-
JI0€ TIOJTHOE PACKPBITHE TEMBl MaKCHMAaJbHOE KOJWYECTBO OauioB cocTaBisieT 1,6
oaJuia.

MuHHMAaJIbHOE KOJIMYSCTBO 0ajII0B 3a KOHCIIEKTHI 10 mamu pa3jaeiam Ne 5,
6.7.8.9 Bo 2 ceMecTpe IO OYHO-3a049HON popMe 0OyueHus S5 6aJLJI0B, T.€. 3a KaX-
JIBIM KOHCIIEKT MHUHHUMAJILHOE KOJINYECTBO 0aiuioB cocTasiisieT 1,0 6a.

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HCOOXOIUMO HaIMcaTh €ro Ha
1,0 6annoB u Beie. [Ipyu MOBTOpHOM NEpPENUCHIBAHIUHN KOHCIIEKTa B UTOTOBBIN peii-
THUHT UJET CPEAHUIN OaslT IO BCEM IOTBITKAM.




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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenune noarorosku: 09.03.02 MHGOpMAIMOHHBIC CUCTEMbI U TEXHOJIOTHH

Tpoduns: CrcTeMbl HHOOPMAIIMOHHON 0€30IMaCHOCTH

Cemectp 1

YTBEPXJIAIO

3as.uuknom OM/I %" " T.IMaxycepa
15.03.2023 r.

JK3aMeHAIMOHHBIH OmiteT Ne 1
1. Hpocmpancmeo. Bpems. Heudicenue.

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

Ha pucynke m3obpaxen mukn Kaprno B xoopmunarax (T,S), rae S-sHTpomms.
AnurabaTHoe pacIiIupeHUe TPOUCXOINT Ha dTare ...

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

CocTaBuTeb: ( . SR E.B. Slkosnesa

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHI

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MTACHOCTH

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIH OnieT Ne 2
1. Ckxopocmo u yckopenue. Ilpocmetiuiue 6udbl Q8UINICEHUS MAMEPUALLHOU MOYKU.
2. Tenaonposodnocniv.
3. Homox sexmopa nanpaxcennocmu. Teopema Iaycca Ons anekmpocmamuueckozo nois
4. Bwibepume odun eapuanm omeema
P F 3 o
Ha (P,V)-mnarpamme m3o0paxen muknndeckuid mporecc. Ha ygactkax AB-BC temmnepaty-
3 bae - pa...
P BAPUAHTHBI OTBETOB:
z2r 1) na AB — noBsInaercs, Ha BC - monwmkaercs;
’ 2) MOHMXKACTCS;
Di 71— C 3) Ha AB — nonmxaercs, Ha BC - noBbImaercs;
4) moBBkIIIACTCS.

CocTaBuTENb: > ST E.B. SIkosnesa



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

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 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 n300paskeHbl 3aBUCUMOCTH OT BPEMEHH KOOPJMHATHI 1 YCKOPEHHUsI MaTepHAIbHON TOUKH, KOJIEOIOIEHCS 1T0 rapMo-
HUYECKOMY 3aKOHY.

Ilukmudeckass yactoTa KoJeOaHUii-
TOYKHU paBHA
BAPUAHTBI OTBETOB:
1)2ct 2)1ct
3)4ct; 4)3ct
CocTaBuTeb: ( e = E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEIcIIero obpasoBanus Poccuiickoii denepanun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbix mexnono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHI
Tpodums: CrcTeMbl HHOOPMAIIMOHHON 0€30MaCHOCTH

Cemectp_1
YTBEPXJAIO
3ap.mmkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHaIMOHHBIN OneT Ne 4
1. 3axomnwvi Hetomona.
2. Buympeunss snepeus peanvbhozo 2asa.
3. DOnexmpocmamuueckoe none u ezo nanpsiicennocms. Cunogble aunuu.
+
4. Buibepume 0dun eapuanm omeema. MarepuanbHas Touka M IBIKETCS 110 OKPY’KHOCTH CO CKOpocThio ¥ . Ha

—

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

TEJNBHOTO HampaBieHus, V; — IPOeKIns ¥ Ha 910 HampasieHue). [Ipu 3ToM A1 HOpMaNbHOTO An M TAHTCHIU-

aJIbHOT'O aTyCKopeHI/IH BBITIOJTHAKOTCA YCJIOBHA. ..

BAPUAHTBI OTBETOB:

o

1) an - yMmeHbIIaercs, a; — MOCTOSHHO;
2) an— yMEHBIIAETCS, a; - YMEHBINACTCS;
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;

4) a,— MOCTOSIHHO, a; — YMEHBIIIAETCS

CocTaBuTe/b: ( A 7 E.B. SlkoBnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 0€30IacHOCTH

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

1. 3axonvi coxpanenus umnynca.

2. Dazoevie nepexodvl. Mzomepmvl pearbro20 2a3a.

3. Paseemsnennvie yenu. Ipasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

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

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

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

CocTaBuTeib: Acarou— = E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHvix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 NnbopMaIoHHbIE CHCTEMBI B TEXHOIOTHU

Tpoduis: CucteMbl HHGOPMaAMOHHOW 06€300acHOCTH

Cemectp 1

YTBEPXJAIO

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

JK3aMeHaIMOHHBIN OuaeT Ne 6
1. Pa6oma u mowmocme.

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

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

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

BAPUAHTBI OTBETOB:

)

1) ;

CocTaBuTEb: Ao E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 0€30IacHOCTH

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

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

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

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

CocTaBuTe/ib: ' oo E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BIcIIero obpasoBanus Poccuiickoii denepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoioutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 UnbopMaIoHHbIE CHCTEMBI H TEXHOJIOTHU

Tpoduis:, CrcteMbl HHGOPMALIMOHHON 6€30I1aCHOCTH

Cemectp_1

YTBEPXJAIO

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

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

Buibepume 0oun eapuanm omeema

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

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

CocraBuTenb: A ” E.B. SlkoBnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 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 ¥ MOJIBII UJIMHAPHI, HMEIOIUE OANHAKOBBIE MACChl U PAIMYChI, BKATHIBAIOTCS 0€3 MPOCKAb3bIBAHHS HA
ropky. Eciy HadanbHBIE CKOPOCTH TE OJUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

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

CocTaBuTenb: Aroroa— E.B. SIkoBnesa

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

Daxynomem Unghopmayuonnvix mexnono2uii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 UnbopMaIioHHbIE CHCTEMBI H TEXHOJIOTHU

Tpoduis:_CructeMbl HHGOPMAIIMOHHOM 6€301acHOCTH

Cemectp_1

YTBEPXJIAIO

-

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

JK3aMeHAUOHHBIH OuJeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ()ed)ODMuDOGClHHOZO meaa.

2. IIpumenenue nepsozo 3axona mepModuHaMuku K u306aDMIl€CK0MV U U30MepMuU4eCcKomy npoyeccy. Aduaba-

muyecKkuil npoyecc.

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

4. Buibepume 0dun eapuanm omeema

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

’ BAPUAHTBI OTBETOB:

2t 1) noBeImaercs;

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

DI +1— iC 3) nmonmxaercs;

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

CocTaBuTEb! = S E.B. Slkosnepa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns:. CucTeMbl HHOOPMAITHOHHOW 0€301TaCHOCTH

Cemectp 1
N YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OmJieT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. Iepenlil 3axoH MePMOOUHAMUKY U €20 NPUMCHEHUE K U30XOPUUECKOMY NPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoli meopuu.
4, Bubepume 0dun sapuanm omsema

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

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

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoI02utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 NnbopMaIoHHbIC CHCTEMBI H TEXHOIOTHU

Tpoduis:_CructeMbl HHOOPMAIIMOHHOM 6€30MacHOCTH

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

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

A

CocTaBuTeb: Aroou— E.B. SIkosnega




MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpagnenue nonrorosku: 09.03.02 MHdopMaIMOHHBIE CHCTEMBI i TEXHOJIOTUHI
ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

Cemectp 1
YTBEPXJIAIO
3ag.umkom OMJ] /ﬁ“’ " T.I'Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un eapuanm omeema

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

CocTaBuTe/ib: E.B. Slkosnesa

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

Hamnpasnenne moarorosku: 09.03.02 NnbopMaIoHHbIE CHCTEMBI H TEXHOIOTHA
Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH

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

¥

CocTaBuTeb: Ao E.B. SIkosnesa



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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU
ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

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

=

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

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

3TOM BEKTOp MOJHOI0 YCKOPEeHMsI Ha pHc.2 UMeeT HalpaBJeHHe

\4

CocTaBuTenb: Aora— 7 E.B. SIkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKUii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.02 NnbopMaIoHHbIC CHCTEMBI H TEXHOIOTHU

Tpoduis:_CructeMbl HHOOPMAIIMOHHOH 6€30MacHOCTH

Cemectp_1
_ YTBEPXIAIO
3ag.1ukiom OMJI /ﬁ" " T.IMakycesa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 16
1. Bpawaowuii momenm. Momenum unepyuu. Teopema Llmetinepa.
2. Cuecw udeanvbhuix 2a3os.
3.  Csa3b MedcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHATMUYECKO20 NOSL.
4. Bubepume 00un eapuanm omeema

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

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

CocTaBuTelib: ' Ao E.B. SIkosnesa



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

Daxynomem HHGopmayuoHHbIX mexHoIo2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

[po¢uns:_ CrcreMbl HHGOPMaNNOHHON 6€300acHOCTH

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

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

BAPUAHTBI OTBETOB:

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

CocTaBuTe/ib: ' Ao oo 7 E.B. SIkosnesa

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

Daxynemem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MHbOpMAIIHOHHBIC CHCTEMBI H TEXHOJIOTHU

Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH

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

Touka M [IBIXKETCs [0 CIIUPAIX B HANPABICHUH, YKa3aHHOM cTpeikoil. HopmanbHoe
YCKOpPEHHUE 10 BEIMYKHE He H3MeHs1eTCst. [Ipy 3TOM BelUYrHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzMeHsieTCS;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBuTe/b: S E.B. SlkoBnesa



MuHHUCTEpCTBO HAYKH U BBICILIET0 0Opa3oBaHus Poccuiickoii denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHGOpMayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpaginenue nonrorosku: 09.03.02 MudopMaIMOHHbIE CHCTEMBI I TEXHOJIOTUHI

Tpoduns:_CricTeMbl HHOOPMAIIMOHHOM 6€30IIaCHOCTH

Cemectp 1
YTBEPXJIAIO
3aB.ukiaom OMJ] /ﬁ“’ " T.IMakycepa
15.03.2023 r.
IK3aMeHAIMOHHBIH OuteT Ne 19
1. Kunemuueckas snepeus epawenus mena.
2. Maxkpockonuueckue napamempeot.
3. Ione 06yx beckoneurblx NAPaAIEIbHBIX PASHOUMEHHO 3APANCCHHBIX NIOCKOCHICL.
4. Buibepume 0dun eapuanm omeema
T 5 [pormece nzobpakeHHbIi Ha pucyHke B kKoopauHaTtax (T,S), toe S — sHTpomus, sBiIseTCs
BAPUAHTBI OTBETOB:
1) uzobapHbIM CHKATHEM;
. 2)M30XOPHBIM OXJIAXKICHHEM;
3) M30TEPMUYECKUM CIKATHEM;
3 4) aguabaTHBIM PACIIUPEHUCM.
CocraBuTenb: : Ao oo £ E.B. Slkosnesa
MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BEICIIET0 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoIo2utl
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHI
Tpo¢uns:_CucteMbl HHGHOPMAITMOHHOM O€30IMaCHOCTH
Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUUOHHBIH OuJeT Ne 20
1. 3axown coxpanenus momenma umnynoca.
2. Ocnosnvie nonoscenus MKT.
3. Honynposoonuxu. Cobcmeennas nposoouMocms nOAYRPOEOOHUKOS.
4. Buibepume 0dun eapuanm omeema
f(v) 4 Ha pucynke npencraBnes rpaduk QyHKIIUH pacnpenelieHHs MOJICKYJ HaeaIbHO-
dN
f(v)=—
ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBema), Tie Ndv _ noms mo-

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

| BAPHUAHTBI OTBETOB:

| . >

| 1) MakCHMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY OOJBIITMX CKOPOCTEH;

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

CocTaBuTeb: > S E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIEHOIO YUPEIKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue noarorosku: 09.03.02 MubopManroHHbIe CHCTEMbI H TEXHOJIOTHU

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

Cemectp 1

YTBEPXKJAIO

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

JK3aMeHAMOHHBIN OmaeT Ne 21
Yenosus pasnosecus meepdoeo mena. Buowi pasnosecus.
Ocnosubie nonoicenuss MKT.
Dekmpocmamuieckoe noie PAHOMEPHO 3APANCEHHOU chepuyecKoll HOBEePXHOCHI.
Buibepume ooun eapuanm omsema

PR

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

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

M M M o

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

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBaHusa Poccuiickoii denepannu
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHI

Tpo¢puns:_CucteMbl HHGOOPMAITMOHHOM O€30MMaCHOCTH

Cemectp_1

YTBEPXJIAIO

.

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

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

yl\

Eal N .

CucreMa COCTOMT M3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KT, m 3=3 KT, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK TIOKa3aHO Ha PUCYHKE

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

m, BAPUAHTBI OTBETOB:

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

2) Baoiss ocu +OX

3)Bmonb ocu OX.

~y

~
=]

CocTaBuTeib: Ao 7 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYapCTBEHHOTO OIOJDKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MubopManroHHbIe CHCTEMbI H TEXHOJIOTHU

[po¢uns:_ CrcreMbl HHGOPMaNNOHHON 6€300acHOCTH

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

1. Ckopocmb u yckopenus npu 2apmonuyeckux korebanusx.

2.  Luxn Kapuo. TepmoOunamuieckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

IIpu pacuere MOMEHTOB MHEPLMH TENA OTHOCUTEIBHO OCEU, HE
NPOXOJSLINX Yepe3 LIEHTP Macc, UCMOb3yoT TeopeMy LlIteii-
Hepa. Eciam ochk BpameHns: TOHKOTO KOJIbIIa IIEPEHECTH W3 IICH-
Tpa Macc Ha pacctostaue 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIUUUTCA B ...

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

oy 7 E.B. Slkosnesa

CocTraBuTenb:

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BEICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAIBHBIN HCCIE10BATEIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynomem Unghopmayuonnvix mexnono2uil
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHBIC CHCTEMBI H TEXHOJIOTHI
Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM 0€30MaCHOCTH

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

1. Ipyocunnviil masmuux.

2. Ypaenenus cocmoanus. Ilonamue udeanrvnozo caza. 1 azoevie 3aKombi.

3.  Dnexmpuueckuti mox. Cuna u HI0OMHOCHb MOKA.

4. Bwibepume odun eapuanm omeema
CpenHsiss KHHETHYECKasi SHEPTUsl MOJIEKYJI ra3a npu TemiiepaType 7 3aBUCHUT OT HX CTPYKTYPbI, UTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BHUJOB ABUXCHHUA aTOMOB B MOJICKYIJIC. HpI/I yCJI0BUH, YTO UMCIKOT MECTO TOJIBKO MOCTYIIa-
TEJIHHOE U BpalaTeNIbHOE IBIKEHUE, CPEeIHsI dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

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

CoCTaBUTENb! = S E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO 0I0KETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BHICIIEro 00pa30oBaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.02 UHbopMaIoHHbIE CHCTEMbI M TEXHOJIOTHU

[po¢uns:_ CrcreMbl HHGOPMaNNOHHON 6€300acHOCTH

Cemectp 1
YTBEPXKJIAIO
3ag.umkom OMJ] /ﬁ“’ " T.I'Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 25
1. Dusuueckuii u mamemamuueckuli MAAMHUKU.
2. Peanvnvie 2azvl. Ypasnenue Ban-oep-Baanvca.
3. Dnexmpocmamuueckoe none u e2o nanpscennocms. Cunosble IuHul.
4. Buibepume 0dun eapuanm omeema
T 5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpoOmus, ABIsSETCS
BAPUAHTBI OTBETOB:
1) aguabaTHBIM CXKATHEM |
) 2)U30XOpHBIM HArpeBaHUEM;
. 3) u300apHBIM pacUIPEHHUEM;
S 4) M30TEepPMHUICCKUM PACIIUPEHHUEM.
CocTraBuTenb: e 2 E.B. SIkosnesa
MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Llukn uzuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHI
Tpo¢puns:_CucteMbl HHGHOPMAITMOHHOM O€30MMaCHOCTH
Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHaIMOHHBIN OmaeT Ne 26
1. Dnepeusn capmonuueckux xonebarnuil.
2. Buympennss smepeus peanvbrozo 2aza.
3. Cmopounnue cunvl. Dnexmpodsuicyuias Cuia u Hanpsjicenue.
4. Bwibepume odun eapuanm omeema
p F 3 o
Ha (P,V)-nuarpamme n3zo0pakeH nukimdeckuil nponecc. Ha yuyactkax DA-AB Temmnepary-
- - pa...
Y R BAPUAHTBI OTBETOB:
2r 1) noBsimaercs;
’ 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
DI +1m— iC 3) moHmxKaeTcs;
4) na DA — nonmkaetcs, Ha AB - moBsIaeTcs.

CocTaBuTeib: Ao E.B. SIkosnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns:_ CricTeMbl HHGOPMAIIMOHHON 0€30MIaCHOCTH

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

2. Ipumenenue nepso2o 3aKoOHA MEPMOOUHAMUKY K U30OADUYECKOMY U U30MepMUieckomy npoyeccy. Aduaba-
MmuyecKull npoyecc.

3. IHomenyuan sn1ekmpocmamuieckKo20 nos. IKUnomeHYuaIbHble NOBEPXHOCHIL.

4. Bwibepume 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 NePIEHANKYIIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) K HaM TIEPIECHANKYIISAPHO MIOCKOCTH PUCYHKA.

CocTaBUTENb! oo E.B. Skosnepa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoio2utl
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.02 NnbopMaIioHHbIE CHCTEMBI H TEXHOJIOTHU

Tpoduis:_CructeMbl HHGOPMAIMOHHOM 6€30MacCHOCTH

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

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJla OTHOCHTEIBHO OCEH, HE
NIPOXOJSIINX Yepe3 LIEHTP Macc, UCNob3yloT TeopeMy lllteii-
Hepa. Ecam ochk BpaleHus: TOHKOTO KOJIbIla IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT HHEPIUH OTHO-
CHTEIIEHO HOBOM OCH YBEIIUYUTCA B ...

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

CocTraBuTenb: S 7 E.B. Slkosnesa



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

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbIE CUCTEMBI U TEXHOJIOTUU
[Tpoduns: Cucrembl HHPOPMAITMOHHON 6€3011aCHOCTH

KPUTEPUU
OLICHKHU 3HAHMH CTYJIeHTOB Ha 3k3aMeHe (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 kaxzaom Ounere 3 Teopernueckux Bormpoca U 1 pacuerHoe 3amanue. [Ipu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEATNOCHUIKH PACKphIBaTh 00s13a-
TEJIBHO.

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

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

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOMHO M TMOCJIEA0BATENILHO W3JIaraeT yueo-
HBIM MaTepHall, IEMOHCTPUPYS YMEHUE aHATTU3UPOBATh PA3INYHbIC HAYYHBIC B3TJIs-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TECOPETUUYECKUE MOJOXKEHUs ¢ mpakTukoin (1,2 < R<
1,4);

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

3a OTBET Ha 60npoc BuICTaBIsAETCs CTyNeHTY 8 < R< 9 f6annoe, ecnu 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 aHAIU3UPOBATH PA3NUYHbIE HAyUYHbIE B3MVIAbI U 0OOCHOBAThH

COOCTBEHHYIO TMO3UIIMIO, IPU ITOM JOIyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);



- YMEET CBSI3bIBATh TEOPETUYECKUE TOJIOKEHHS C MPAKTUUECKOW AEATeNbHO-
ctbio (1,0 <R<1,2);
- oTiruaeTcs pa3sutoi peunio (1,0 < R<1,2).

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

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

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

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3TJISIBI,
000CHOBaTh COOCTBEHHYIO TO3UIMIO O TpeboBaHuio mpenogaBarens (0,75 < R<
1,0);

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

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

3a OTBET Ha 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
cooctBeHHy0 no3uiuio (R< 0,75);

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

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



MuHHCTEpPCTBO HAYKH U BEICIIEro oOpa3oBanust Poccuiickoit denepanun
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynemem HHupopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue noarorosku: 09.03.02 UnbopMaIoHHbIE CHCTEMBI M TEXHOJIOTHU

ITpoduns: CrcTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2

YTBEPXKJIAIO

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

IK3aMeHAMOHHBIH OuteT Ne 1

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

wn e

CocTaBuTelib: e E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAMOHATIBLHBIN HCCIEN0BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 09.03.02 MH(opMalMOHHbBIE CHCTEMbI U TEXHOJIOTHU

Tpodums: CHcTeMbl HHOOPMAIIMOHHOW 0€30MaCHOCTH

Cemectp 2

YTBEPXJAIO

.

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

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npoeooUMOCHIb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

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

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

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

CocTaBuTeb: S 7 E.B. SIkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 MabopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

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

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;
3)n=3—->n=2; 4dn=4->n=3.
L CocTaBuTEb: < E.B. SlkoBnesa

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyuniuH

Hamnpasnenue noarorosku: 09.03.02 MHpOpMAIIHOHHBIC CHCTEMBI H TEXHOJIOTHA

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
IK3aMeHAHOHHBIH OmteT Ne 4
1. [ua- u napamacnemuxu. @eppomacHemuKu u ux c60uCmed.
2.  Touxue aunzvl. [locmpoenue u306pasicenus npeomenos ¢ noMoubI0 JUH3.
3. Popmyra inwmerina onsa enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omeema

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

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

. Eciu umnynsc paccesin-

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

CocTaBuTenb: E.B. Slkosnesa



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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
IK3aMeHAHOHHBIH OmiteT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaIu4unbl.
3. Cesemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposaTHOCTh 0OHAPYKHUTH IJICKTPOH Ha ydacTke (a,b) 0OHOMEPHOTO MOTCHIUAIBHOTO SIIMKA ¢ OECKOHEYHO BBICO-
b
W= Im dx
LE KHMH CTCHKAMH BBIYHCIIICTCS MO (opMyJie a , TIe % _ nnotHocTs BEPOSITHOCTH,
omnpezesaemas hd -pynkuueit. Eciu hd -yHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
I 1 EL cx <l
\ I BEPOATHOCTb OOHAPYKUTH JIEKTPOH Ha yuacTke & paBHa...
1 |
1 |
: : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
EREY 8 8 2 4
CocTaBuTENb: S S & E.B. Slkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIETO 0Opa3oBanms Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuonHvix mexnono2ui

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hamnpasnenne moarorosku: 09.03.02 UnbopMaIioHHbIE CHCTEMBI H TEXHOJIOTHU
Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBII OuieT Neb
1. Jeiicmeue macnummnoeo nons na mox. Cuna Amnepa. 3axon Aumnepa.
2. Kocepenmuocmb u MOHOXPOMOMUYHOCIY C8EMOGLIX 60aH. Mumepgepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsiicennocmu snekmpuueckozo (E ) u macnumnozo (H ) noneii ¢
9eKMpPOMAZHUMHOU 601He. Bexmop nnomnocmu nomoka snepauu 31eKmpomMazHUmMHo20 noJjis OpUeHMUPOSAaH 6 Hanpas-

JIEHUU...

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

/

CocTaBuTelib: e E.B. SIkosnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 800opoda no Bopy. Judpaxyus mukpouacmuy. Boanwsl e Bpoiis.
4. Buibepume 00un eapuanm omeema.

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

CocraBuTensb: Arau— -.B. SlkoBnesa

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

Daxynomem Unghopmayuonnvix mexnono2uil
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 09.03.02 MH(opMalMOHHbBIE CHCTEMbI U TEXHOJIOTHU

Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH

Cemectp 2
~ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouyer Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKuxX nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerorcs 4 PELIEeTKH C Pa3TMYHBIMH IOCTOSHHBIMU d, OCBEIIaeMbIe OTHIUM U

TEM K€ MOHOXPOMATHYECKUM H3ITYUYCHUEM pa3J'[PI'-IHOI>i nHTeHCcUBHOCTH. Kakoit PUCYHOK UJLTIOCTPUPYET MOJIOKEHUE
TJIaBHBIX MAaKCUMYMOB, CO3JaBa€MbIX Z[Hd)paKHHOHHOﬁ pemeTKoﬁ C HaMMEeHb el MOCTOSTHH O pemeTKn? (J — UHTCH-

CHUBHOCTH CBETa, P yroJ Tudpaxiunm).

BAPUAHTBI OTBETOB:

] ]
10T n 1 T

. A\

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

CocTaBuTens: 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 MabopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

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

2. Ipumenenue unmepgepenyuu.

3. Bonnosas gyynkuus u ee cmamucmu4eckuii CMbiCiL.

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

20 HeKOMOpPbILl 3AMKHYMblll KOHMYp, om epemenu. I/C unHOyKyuu He 603HUKAE HA UHMEPBATe...
D, Bo
Al

D

1 2 1 /4 6 t,c
ABCDE ! !
20 1
-4 Bapua :TLl OTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocraBuTenb: < E.B. Slkosnesa

MuHUCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTENFHOTO YUPEKACHHS BEICIIEro 00pa3oBaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.02 MH(pOpMaMOHHEIE CHCTEMBI H TEXHOJIOTHI

Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH

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

1.  Hwoykmusnocme. Camoundykuus. Bzaummnas undykyus.

2. ugpaxyus ceema. Hpunyun Loticenca-@penens.

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

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

BAPUAHTBI OTBETOB:

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

1,4 6000 K

L

500 P, HM CocraBuTellb:; E.B. Slkosnesa



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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

[poduns: CucTeMbl HHMDOPMAITMOHHOH 6€30MaCHOCTH

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
IK3aMeHAIMOHHDBIH OmyteT Ne 11,
1.  Bumyorcoennviii snexmposaznumnsie xonebanus.
2. Obocnosanue npAMOIUHeUHOCmU pacnpocmpanenusi ceema. 3onvl Dpenes.
3. Obwue ceedenus 06 amomax u A0pax.
4. Bbl6€l)u}'ﬂ€ 0()MH eapuarnm omeemada. Tlonnas cucmema ypaeHeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = 81_3) — -+ =
j‘Edl =- 87(15 fDdS = J‘pdV
@ ®»% @ )
—
= = - apn| .= — =
Hdl = J‘ j+— s j‘Bds =0
it
(L) 3 )
Crenyromas cucTeMa ypaBHEHUH CIIpaBeAIiBa AJIsl IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TOJA ...
—
- = AB = - =
j‘Edl =—I—dS deS =0
{ ot
L &) &) 1) B oTCyTCTBUE 3apsHKEHHBIX TEJl U TOKOB IIPOBOJMMOCTH;
2) NpH HATMYHH 3aPSHKEHHBIX T B TOKOB MPOBOJIUMOCTH;
=
- - a D e
j‘Hdl = J‘—dS deS:O
L at
(L =) ® 3) B OTCYTCTBHE 3apSAKEHHBIX TET;
4) B OTCYTCTBHE TOKOB IPOBOJIMUMOCTH.
CocTraBuTeb: £ E.B. SlkoBnesa
MuHuCTEpCTBO HayKH U BhICILIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa3oBaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenne moarorosku: 09.03.02 NnbopMaIoHHbIE CHCTEMBI i TEXHOIOTHU
Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH
Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 12
1. Maznumnoiii momenm SJeKMPOHOB U AnoMO86.
2.  Tudparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume odun sapuanm omeema .CraunoHapHbsiM ypaBHeHueM Llpenunrepa ams 3neKTpoHa B BOJOPOIONOA00HOM HOHE SIBIISETCS
YPaBHEHHE ...
BAPUAHTBI OTBETOB:
2 2
2m s a 2
Ap+ —(E+——wp=0 X+ g, =0
& drer z 2
1) & 2) ax B :
2.2

2
i TR Y ﬁ#ff";?EW:U
2 4) 2]

CocTaBuTeb: o 7 E.B. SIkosnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacCHOCTH

Cemectp 2
_ VYTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIH omteT Ne 13
1. Konebamenvuwuii konmyp.
2. Paspewaiowasn cnocobrnocme onmuieckux npubopos.
3. Ecmecmeenias paduoaxmuenocmo. o, f, y — uznyyenus.
4. .Bwibepume odun eapuanm omeema

Ha pucyHke noka3aHbl HarpasieHus najaromuiero gorona (y), paccesHHoro ¢ortoHa (y’) u
aJIeKTpoHa oTaa4d (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHHUS DJICKTPOHA OTIAYH

- =]
COCTAaBJISET C HAMpPABICHHEM Mafaromero GoToHa yromx ¥ =30
Horo ¢orona P:b , TO UIMITyJIbC 3JIEKTPOHA OT/AAYH PaBEH. ..

. Ecnn mmmmynee paccestn-

BAPHAHTBI OTBETOB:  1)2P,;  2)23 P/; 33 P 4) ).

CocraBuTenb: Aoy oa— 7 E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoii denepannu
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem HHpOpMmayuoHHbIX mexHoIo2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hamnpasnenne moarorosku: 09.03.02 NUnbopMaIoHHbIE CHCTEMBI H TEXHOIOTHU

Tpoduns:
Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
9K3aMeHATHOHHLIN Omier Ne 14
1.  Ocuoswi 301101l nposoduMOcmu meepdbix men.
2. udpaxyuonnas pewemxa.
3. 3axonul paduoaxmuenozo pacnada.
4. .Buibepume 00un apuanm omeema

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

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

CocTaBuTENb! = S E.B. Skosnepa



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

Luxn gpusuxo—mamemamuyeckux OUCYuniun
Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

[Mpoduns: CucTeMbl HHMDOPMAITMOHHOH 6€30MaCHOCTH

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnummnozo nons.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuku paduoaxmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

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

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

CocTaBuTeNb: s 7 E.B. SIkosnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem HHpopmayuoHHbix mexHonoutl

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue moarorosku: 09.03.02 UnbopMaIOHHbIC CHCTEMBI M TEXHOJIOTHU
Tpoduis: CucteMbl HHGOPMAMOHHOW 06€300acHOCTH

Cemectp 2
_ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue DPAMKU 6 MACHUMHOM no.Jie.
2. Honspusayus ceema. Ecmecmeennviii u noaspu306anublii ceen.
3.  HUsmepenue paduoakmueHo20 usiyyeHus.
4. Buwibepume o0un sapuanm omsema
TS p d £ [Mpu nepexoax 371€KTPOHA B ATOME C OJIHOTO YPOBHS Ha JAPYTOii 3aKOH COXpaHe-

=

XO40M ABJACTCA. ..

BAPHAHTBI OTBETOB:
2 1)4f — 3d: 2) 4s — 3p;

3)3p-2s; 4) 3s - 2s.

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

CocTaBuTeb: = S == E.B. SlkoBnesa



d
u
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MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
_ YTBEPXIAIO
3ap.uukaom OM]] /ﬁ“’ " T.IMakycea
15.03.2023 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 mokazaHa KBapkoBas AuarpamMma g _ pacmaza HyKJIOHa. Ota

1(111 ArarpamMma COOTBCTCTBYCT pCaKIUu ...

Y¥rYy
Y¥rYTr

u§ BAPHAHTBI OTBETOB:

1)p—>n+e_+{?e. 2)n—>n+e_+$’;.

& ~ My . N ]

3)n—>p+e +ve; 4)p—>p+e +Vv,
CocTaBuTENb! = S ~ E.B. Skosnepa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbIX mexHoI02ull
Luxn pusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenue noaroroku: 09.03.02 MH(opMalMOHHbBIE CHCTEMbI U TEXHOJIOTHU

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHALHOHHBII OuJieT Ne 18
1. 3axon Buo-Casapa-Jlannacca
2. Cnocobwl noayuenus noiapu308anHo2o céemad.
3.  Hosumpon. f+ - pacnad. Dnexmponmbiil 3axeam.
4. Buibepume 0dun sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3TMIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU NHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYET CIIy-

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

-04 -uf,\ -n'_: —(b‘.l o 0,1 u‘_: n’.l ()’.4 sing *
1) 1 2)

CocraBuTelb:



MuHUCTEPCTBO HAYKH U BBICIIETo oOpa3oBanus Poccuiickoit denepanuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU

ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

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

1. TIpancgopmamop. Duepaus maznumno2o nois.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

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

ITnanka , HEOTpeNeNIeHHOCTh cKopocTh AVx (B M/C) OyzeT He MeHee. ..
BAPUAHTBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,

CocTaBuTeb: E.B. SIkosnesa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOIO YUPEIKACHHS BBICIIEIO 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbIX mexHoI02Ull
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue moarorosku: 09.03.02 UnbopManroHHbIE CHCTEMBbI B TEXHOJIOTHU

Tpodums: CHCTeMbl HHOOPMAIIMOHHOW 0€30MaCHOCTH

Cemectp 2

YTBEPXJIAIO

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

3. Hoepnwiti peaxmop

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

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

3. Jp
Jy =Z~11’4) Js :E'

CocraBuTren E.B. Slkosnesa



) 4 6000 K

MuHUCTEPCTBO HAYKH U BBICIIETO oOpa3oBanus Poccuiickoit denepanuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.02 UubopMaIoHHbIE CHCTEMBbI M TEXHOJIOTHU
ITpoduns: CucTeMbl HHOOPMAMOHHON 6€30IacHOCTH

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 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 O6Hapy)KPITL OJICKTPOH Ha Y4YaCTKE (a,b) OJHOMEPHOTI'0O NOTCHIUAJIBHOT'O AN~

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

MuHHCTEPCTBO HAYKHU U BBICIIET0 00pa3oBaHusa 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 MHpOpMAIIHOHHEIC CHCTEMBI H TEXHOJIOTHU

Tpo¢uns: CrcTeMbl HHGOPMAIIMOHHON 0€30MACHOCTH

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

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

2.  Bwi60o0 3akona nperomnenus ceema.

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

4. Bwibepume 0dun sapuanm omeema

Ha pucynke mokazaHa KpuBasi 3aBUCHIMOCTH CIIEKTPaJIbHOHN IUIOTHOCTH SHEPreTH-
YEeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAiauHbI BosHbI pu T=6000K. Ec-
JIM TeMIlepaTypy Tela yMEHbIIUTh B 2 pa3a, TO SHEpreTndeckas CBETUMOCTh abco-
JIIOTHO YEPHOTO TeJIa YMEHBIINTCS. .

BAPUAHTBI OTBETOB:

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

v

s00 A, HM
CocTaBuTeb: oo E.B. SlkoBnesa



MuHHCTEPCTBO HAYKU U BhICIIET0 oOpa3oBaHus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocutl
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbIE CUCTEMBI U TEXHOJIOTUU
[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 xaxmgom Ounere 3 Teopernueckux Bompoca u 1 pacuerHoe 3amanue. [Ipu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEANOCHUIKH PacKphIBaTh 00s13a-
TEJIBHO.

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

- MOKa3aJl TJIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOIPOCY OUiIeTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMoi, OCHOBHOM M JOTIOJHUTEIILHON JINTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBII MaTepHall, IEMOHCTPUPYS YMEHUE aHAIM3UPOBATh Pa3IMUYHbIC HAYUYHbIE B3TJIf-
JIbl, apIYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TEOPETUUYECKUE MOJOXKEHUs ¢ mpakTukon (1,2 < R<
1,4);

- obnamaet KynbpTypoi peun (1,2 <R<1,4).

3a OTBET Ha 60npoc BuICTaBIsAETCS CTyNeHTY 8 < R< 9 f6annoe, 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);

- CaMOCTOSITEJIbHO U IOCJIEIOBATENbHO U3JaraeT y4eOHbI MaTepuai, mpen-
IPUHUMAET MOMBITKYA aHAIM3UPOBATH PA3NIUYHbIE HAYyUHbIE B3MVIAIbI U 0OOCHOBAThH
COOCTBEHHYIO TO3UIIHIO, TIPH ITOM JOIyCKaeT He3HaunTeapHbie ommoku (1,0 < R<
1,2);

- YMEET CBS3bIBATh TEOPETUUECKUE IMOJOKEHUS C MPAKTUYECKON JIESITEIbHO-
creio (1,0 <R< 1,2);



- oTiIMYaeTcs pa3Butoi peusio (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-
HOM MpOrpamMMoOii, OpUEHTUPYETCSI JTUIIh B HEKOTOPHIX JTUTEPATYPHBIX UCTOTHHUKAX,
3HAET OTHENbHBIC TpeOoBaHus K ¢pusnueckuM 3akoHaMm (3,0 < R< 4,0);

- y4eOHbII MaTepuai u3aaraeT penpoayKTUBHO, AOMyCKasi HEKOTOPBIE OILINO-
ku (0,75 <R< 1,0);

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

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

- peub He BCerja JIornyHa u rnocienosarenabHa (0,75 < R< 1,0).

3a OTBET Ha 60npoc BHICTABIsETCS CTyACHTY R< 6 6ainoe, eciv CTyaeHT:

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

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

- HEe 3HaeT TpeOOBaHMW K COOTBETCTBYIOIIMM (uU3HUEeCKUM 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 MayioBeipasuTenbHa (R< 0,75).



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTHYECKU YHUBEPCUTETY

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpapnenue noarorosku: 09.03.02 MHGopMaIimoHHbBIE CUCTEMBI U TEXHOJIOTUU
(k00 u HaumeHosaHUE)

[Tpoduns/mporpamma: CucreMbl HHGOPMAIIMOHHON 6€30MacHOCTH

KoMmuieKT TeCcTOBBIX 3aJaHNH 1JIsl MPOBeeHNsI TECTUPOBAHUSA O pa3jaejaamM u
HTOTOBOI'0 TECTUPOBAHUS

10 AN CHUIIIINHC dusuka

PexoMeHgalMU 1O UCIOJb30BAHUIO

KoMIuIeKT TeCTOBBIX 3aJaHUl COACPIKUT TECThI I TEKYLIEro KOHTPOJIS 3HAHUU 110
paszziesiaM U UTOrOBOI'O KOHTPOJIS 3HAHWM, YMEHUM U HABBIKOB CTYJEHTOB 110 Ba)KHEHUIIUM TEMaM,
U3ydaeMbIM 1o ¢usuke. s kaxmaoi ydeOHOUM rpynmbl pa3pabOTaHO YEThIPE BapuUaHTa PaBHO-
CJIOKHBIX YU NapaJUICIIBHBIX 110 COAEPKAHUIO TECTOB.

Ha BbImoOHEHHE KaKI0T0 UTOMOBOIO TE€CTA MO AUCLUIUIMHE PEKOMEHYEM BBIIEIIATh
1o 60 MUHYT.

Ilocne mpoBeneHHs TECTHPOBAHUS CTYAEHTHI CHAIOT Ha IIPOBEPKY TOJIBKO JIMCT
(6;mank) ¢ oTBeTaMHM K 3a7aHusM TecTa. IIpoBepky GJ1aHKOB y1OOHO OCYIIECTBIATh, €CIIM OTBETHI
nomelneHsl B Ta0auiy. OlLieHKa pe3ybTaToB AESITEIbHOCTH CTY/AEHTOB IO OTBETaM 00€CIIeYBaAET
OIEpaTUBHOCTH KOHTPOJIA.

BxiroueHune B TeCT 3a/laHU «y3KOH HaIllpaBIEHHOCTH», 00€CIIEUMBAIOLINX POBEPKY
OJIHOM — JIByX €MHMI] HOBBIX 3HAHWM, [TO3BOJIIET YBEIUUUTh KOJIMUYECTBO 3alaHU TECTA 110 CPaB-
HEHUIO ¢ OOBIUHBIM YCTHBIM OIPOCOM CTYJIEHTOB. BMecTe ¢ TeM TecThl He 00ecreunBaroT IpoBep-
Ky BC€X BHJOB (JOPMHMPYEMBIX YMEHHUI M HaBBIKOB, HallpUMep, YMEHHs 0OOCHOBBIBATh OTBET, a
3HAYUT, HE MOTYT 3aMEHUTh YCTHBIM ompoc. [lo3ToMy HTOroBO€ TECTHpOBAaHUE 1IE€IECO00pPA3HO
HPOBOJUTH TMEpe] FK3aMEHOM JIJIsl ONIEPaTUBHON JMAarHOCTUKHM YCBOEHHSI OCHOBHBIX (PM3UYECKUX
TTOHSTHUH.

Jlis mpoBEpKM WTOTOBBIX 3HAHWM CTYIEHTOB Ipeanaraercsi 4 BapHaHTa TECTOB.
Kaxzp1it Tect cocTouT U3 25 TecToBbIX 3a4aHui. Bpems BeinonHeHns Tecta 60 MUHYT

OCHOBHOI KOMIIJIEKT TE€CTOBBIX JK3aMEHALMOHHBIX 3aJaHUil HAXOAUTCA B MOJYJIBHOMN
00BEKTHO-OPUEHTHPOBAHHOMN JTUHAMHYECKON yueOHOU cpene — MOODLE
(https://moodle.nchti.ru/) u Moxet UCHOAL30BATHCSA KaK JUIS TEKYIIErO KOHTPOJIS 3HAHWUN O OT-
JIeIbHBIM pa3jiesiaM, TaKk U UTOrOBOI0 KOHTPOJISI 3HAHUM CTYJIEHTOB 110 TUCIUILUIMHE.

MakcumanbHOe KOJMYECTBO 0allJIoB 32 UTOrOBOE TEeCTHpoBaHHE 3 Gajuta 3a 25 TECTOBBIX
3aJIaHHH, T.€. 32 KXKI0€ MPAaBIILHO BHITOJIHEHHOE TecToBoe 3ananue 0,12 Garmra.

Jlnist TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUMTAJIOCH CIAHHBIM, HEOOXOIMMO BBINOJIHUTH
ero Ha 2,0 Oamna u Bbiie. [Ipy MOBTOPHOM TECTUPOBAHUM B UTOTOBBIA PEUTHHT WUIET CPEAHHMA
0aJu1 IO BCEM IOTBITKAM.



https://moodle.nchti.ru/

CtpykTypa Tecta no pusuke

No HaumenoBanue pasgena Juc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KuHemaTrka TOYKM M TOCTYIATENbHOTO ABHKEHUS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JluHaMu4eckue mapaMeTpsl BPAIaTebHOTO IBHXKE-
HHSI TBEPZIOTO TEJIa
6 JluHamyKa BpaliaTeIbHOTO JBIDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHKE
7 CrieranibHast TEOPHUS OTHOCUTEITEHOCTH
8 OCHOBHBIC TIOJIOKEHUS! M TOHSTHS MOJICKYJISIPHO-
KHHETUYECKOI Teopuu. 3aKOHBI UIealIbHOTO Ta3a
MonekyisipHass (Gu3UKa U Tep-
2 MOJIMHAMHKA 9 CpenHsisi 3HEPTHS MOJICKYIT
10 Bropoe Hauano repMoanHaMHuKH. DHTponus. [{ukisl
11 SIBeHus epeHoca
12 Teopema ['aycca s 371€KTPOCTaTUYECKOIO IOJIA B
BakyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HAPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYeCKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa JIEKTPUUECKUX U MArHUTHBIX HOJEH
16 KoneGanusi. OCHOBHBIE TIOHSTHS U OIIPEICIICHHS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanns 1 BOTHBI
18 OHeprus BonHbI. [lepeHOC SHEPTrUuM AIIEKTPOMarHuT-
HOI1 BOJIHOU
19 Wutepdepentms n nuppakuus cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspusanust u qUctiepcus CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 CrnexkTp atoma Bogopoja. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/11(3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DIEMEHTHI sAepHON du- 23 BemiecTBa. BomHoBast (yHkmmsa. CoOTHOIIGHHE He-
3UKH M (U3NKK 3JIeMEHTapHBIX onpezeneHHocTel I'eiisenbepra
JacTuu. 24 VYpasuenus lpenunarepa (oburre cBONWCTBA)
25 OyHraMeHTaIbHbIC B3aUMOIECHCTBUS

KpnTeme OLICHKHU Pe3yjJbTaTOB HTOIOBOI'0 TECTUPOBAHUS

KommaectBo BEPHO BBIITOJIHCHHBIX 3a,HaHPII>'I

21-25

17-21 13-17 0-13

3a KaXkJIbIil BEpHBIN 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 MEXKIy MPUCTAaBKaMH K 00O3HAYCHUSIM €IUHHIl U3MEPEHUS U

JECATUYHBIMU TIOpsiakamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mumu — (m), Mera — (M),

Kuio —

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

(K).
BAPUAHTBI OTBETOB:

10°°
10 -12
10°°
10°°
10°
10°3
3AJAHHUE Ne 2.
Touka M ABMXKETCS IO CIIUPAIIN € IIOCTOSTHHOM 110 BEJIMYMHE CKOPOCTBIO B HAIIPaBJICHUM,

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

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

3AJJAHHUE Ne 3.
KoopamHara Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTIacHO 3aKkoHy 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 HUHEPpLIUU CIIpaBCAJIMBO COOTHOIIICHHUC. ..
e
R
m
m I K
I

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

3AJIAHUE Ne 6.

[Tap u mobrii mumuHAp (TpyOKa), MMEIOIINE OJJUHAKOBBIC MACChl U PAUyCHI, 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, ABIKYIICHCS CO CKOPOCTBIO, COM3MEPHUMON CO CKOPOCTHIO CBETa

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:

1) cokparieHue pa3MepoOB BIOJIb HAITPABICHUS JBUKCHUS

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

4) yBenuyeHHE pa3MEpOB B HANPaBJICHUH MEPIEHANKYISIPHOM JBHKECHHIO

3AJJAHME Ne 8.

I[J'ISI HICAJIBHOI'O Ira3a MCXKAY MOJICKYJIaMU ITIPUCYTCTBYIOT:



1)
2)
3)
4)

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

3AZJAHHUE Ne 9.

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

CTPYKTYPBI, YTO CBA3aHO C BO3MOXHOCTBIO PA3JIMYHBIX BHUAOB IABWIKCHHA aTOMOB B MOJICKYJIC.
[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
-
—kT
4)
3AJJAHHUE Ne 10.
Ha pucynke nzobpaxen nukia Kapao B xoopaunarax (P,V). AnuabGatHoe pacuimpeHue
POUCXOTUT Ha JTamne

v

BAPUAHTDBI OTBETOB:

3AIAHME Ne 11

SIBneHnE BHYTPEHHETO TPEHHS UMEET MECTO IIPH HAJTMYHUH TPAJUEHTA ...



BAPUAHTBI OTBETOB:

1) CKOpOCTH CIIO€B KUAKOCTH WITH ra3a
2) KOHIIEHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

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

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

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

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

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

=G 1

ra

BAPUAHTbBI OTBETOB:

3AJAHHUE Ne 14

Ha pucynke 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) DIEKTPOCTATUUECKOE TOJIE SBJISIETCS OTCHIIMAIBHBIM (KOHCEPBATUBHBIM)
3) DaexTpocTaTHUecKoe MoJje IeHCTBYET TOJIBKO Ha HETIOABM)KHBIC 3aPSIIbI

3ATAHHUE Ne 16
[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTo (a3a KoseOaHus MoaydyaeT NpupaieHue 2, Ha3bIBa-
eres ...

BAPUAHTBI OTBETOB:

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

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

3ATAHHUE Ne 18



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

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:

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

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

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

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) unrepdepennueit
4) mudpaxuueit

3AJAHHUE Ne 21

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

BAPUAHTBI OTBETOB:
1) ymenbmmTcs B 8 pas
2) yBenuuuted B 4 pasza
3) yBenuuutcsd B 8 pa3
4) ymenbmuTcs B 4 pasza
3AJJAHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITyJIbCa HAKJIaJbIBACT OINpe/AeTeHHbIe orpaHudeHus (mpaBuiio otOopa). B sHepreruue-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHblmM TePeX0JoM SBISETC. . .



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

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

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

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

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



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

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

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



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

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M OBHKETCS 110 CHUPAIH C MOCTOSIHHOM 0 BEJIMYMHE CKOPOCTHIO B HAIPABJIEHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

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

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

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

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

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

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



BAPUAHTBI OTBETOB:

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

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

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

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

3AJJAHME Ne 7.

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

macca. ..
BAPUAHTBI OTBETOB:
1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHseTCs
3AJTAHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

CpenHsisi KMHETHYECKass SHEPrus MOJIEKYyJ] rasa mnpu Temmneparype T 3aBUCHUT OT HX
CTPYKTYpPBI, YTO CBSI3aHO C BO3MO>KHOCTBIO PA3JIMYHBIX BHUJOB JIBHJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEIOT MECTO TOJIBKO MOCTYIATEIbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSIA
sHeprus 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 NPH HAJTMYUHU U3MECHEHHUS ...
BAPUAHTbBI OTBETOB:

1) TemmepaTypsl

2) KOHLEHTpaLUU

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

3AJAHHUE Ne 12

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

nonst £ uepes moBepxHOCTH cdeEpHI. ..

BAPUAHTBI OTBETOB:

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

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

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

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

@, B

\

4--
A
L. & Nah 4 N5 ®
A B c\/p E:
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44 '

BAPHAHTbI OTBETOB:

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

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

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

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

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



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

BAPUAHTBI OTBETOB:

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

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

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

3AJAHHUE Ne 19

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

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

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

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

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

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

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

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

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

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

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

BAPUAHTBI OTBETOB:

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




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

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

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



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

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

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

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

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

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

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

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

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

CKOpPOCTh M3MEHEHHsI UMITYJIbCa TEJIA PABHA JIEHCTBYIOIIEH HA HETO CHUJIE

BO BCEX MHEPLUAIBHBIX CHCTEMAaxX OTCYETAa BCE MEXAHWYECKHUE SIBJICHHUS NPOTEKAIOT OAM-

HAKOBO IIPpXW OAMHAKOBBIX HAYAJIIbHBIX YCIIOBUAX

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

JIMYMHE U ITPOTUBOIIOJIOXKHEI 110 HAIIPaBJICHUIO

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

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

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

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

1)

BAPUAHTBI OTBETOB:

YBEJIMYUTCS B 4 paza



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

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

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

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

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

1) 3akon JlampToHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYaAI0 TEPMOIMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

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

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

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

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

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

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

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

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

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

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

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

3AJAHHUE Ne 14

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

ol s =
B e = = =
gy O
N
-
(<]

BAPUAHTBI OTBETOB:

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

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

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

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

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



BAPUAHTBI OTBETOB:

1) ammuuTymaoi
2) ¢asoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

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

BAPUAHTDBI OTBETOB:

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

BAPUAHTBI OTBETOB:

1) nmpu noKoe 3IEKTPUUECKUX 3apsiI0B

2) Bceraa

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PAaBHOMEPHOM JIBH)KEHUHM 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBEeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa)keHHE U MPEJIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEPACIPENCIIEHUE YHEPIUH CBETOBOTO U3IY4YEHUS IPH HaAJIOXKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

I[I/ICHepCI/IH, npu KOTOpOfI MoKa3aTeiib MPCIOMJICHUA YMCHBIIACTCA C YBCIIMYCHUCM IJIU-
HBbI BOJIHBI, HA3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) HopManbHOU AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit moKasarTess MPeIOMIICHUS



3AJIAHME Ne 21

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

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

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

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

2) MeHblle



3) OyayT UMETh OJIMHAKOBBIC 3HAUCHHS

3AJAHUE Ne 24

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

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

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

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuanr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXY (PM3MUYECKHMMHU MOHATHEM U ompernencHueM. Llena ne-
JIEHUS U3MEPUTENILHOTO IpUOopa onpeaessercs ...

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE NepeMEIICHHs yKa3arTeysi Npudopa K 3HAYCHUIO U3MEPSCMO BEINYHHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BeICHHEM Mpe/ieNa H3MEPeHU I Ha YHCIIO ICJICHUH IKaIbl npruodopa
3AJIAHHUE Ne 2.

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

M

G BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHSETCs
3AJIAHME e 3.
3aBUCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH uMmeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINS CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUH?

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

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

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

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



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

A 4

="

~ —_—— -

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

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

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

3AJJAHME Ne 7.

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

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

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

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

3AJJAHME Ne 9.



CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACabHOTO ra3a Mpu Temieparype 1 paBHa

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

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

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

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

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

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

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIUU B KOHTYPE MOJIO0KHUTEIbHA U 110 BETMUYNHE MUHU-
MaJIbHa Ha UHTEPBAJIE. ..

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

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

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

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

3AJTAHUE Ne 16



I'paduk nBUKEHUS MPU TAPMOHUYECKUX KOJICOAHUSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKJIaI[BIBaIOTCSI JABa TapMOHHUYCCKUX KOHe6aHI/I$I OQHOTI'O HaIpaBJICHUA C OAVMHAKOBBIMU 4YaCTOTa-
MU U paBHbIMU aMIIuTygamu Ag. [Ipu pazHoctu ga3z Ag = n amMImumMrtyaa pe3yiabTHPYIOIIETo KO-
nebaHus paBHa...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJJAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HUIKC BOJIH ABJISAKOTCA ...

BAPUAHTbBI OTBETOB:

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

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

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

3) B BUIMMOM JAMaIa30He AJIUH BOJIH

4) pacripocTpaHSIOUINIICS B BAaKyyMe

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

BAPUAHTBI OTBETOB:

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

3AIAHME Ne 21



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

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

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

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

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

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

Bbpoiins 6ombie ...

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

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ\lf + U (x, y,z,0)¥ = I'Haai

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

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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