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»)

( )
NOKYMEHT NOANnCAH
3MEKTPOHHOM NOANNCHIO Y TN AT T
YTBEPX/IAIO
CepTudukar:
O00FAB7B23BD8E4F44FEC3846AA717AA259 D
Braeneu; Axeton Unsgap Tywepoaud 3amectuTenb aupekTopa 1o YF
[encteutenen: ¢ 28.04.2022 go 22.07.2023 ;
\. J L «<~— H.HW. Hukudoposa

«03» 05 2023 r.

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

(HanMeHOBaHME JUCIUTUINHBI (MOIYIIA))

09.03.01 MadopMaTrka ¥ BEIYUCIUTENbHAS TEXHHUKA
(kK01 ¥ HANMEHOBAHME HAIIPABJICHHUS MOTOTOBKHU/ CIICIIHATIEHOCTH)

ABTOMAaTH3UPOBAHHBIE CUCTEMBI 00Pa0OTKH MH(OPMAITUHU U YIIPABICHUS
(HanMeHoBaHue PO/ TIPOrpaMMBbl/HATPABICHHOCTH/CIICIHATA3AIMN )

baxanasp

KBaJTU(DUKATIHS

O4YHas
(dopma o0yueHust

Hwxuexkamck, 2023 r.



Coctasurens POC:

[Tpodeccop unkna p :
— -
(hU3HKO-MaTeMaTHYECKUX AUCLIMILIHH : E.B. Skosnesa
(omEHOCTS) DIUNHCH) (P.H.0)

®OC pacemoTpeH M 0100peH Ha 3aceaHMM UMK GU3UKO-MATEMAaTHYECKHX JIHC-
UMIUTHH, TpoTokos o1 15.03.2023 r. Ne 7

3as. uukiom O®MJ1 ﬁ// g T.I'. MakyceBa

£
(noanmes) (D.H.0,)

COIr'JTACOBAHO

[lporokon 3acenanus kadenpsl UHGOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHH, peaiu-
3yloLleil MOAroTOBKY OCHOBHOW oOpasoBaresnibHONM mnporpammsl oT 29.03.2023 r.
Ne7

W.o0.3aB. kadeapoit UCT / H.B. JlexHesa

(rienuc (©.H.0.)

DKCHepT:

OtBercTBennblii 3a OOII, pa3paboTUMK yueOHOro maaHa
W.H.3axaposa, crapuuii npenojasareib kadeaps: UCT
HXTHU OI'BOY BO «KHUTVY»

T »

/7 ‘:;;p;.- T~
I (monmucs)







Hepeuens komnemenyuii u UHOUKAMOPOS OOCMUNICEHUA KOMREMEHYUTL C YKAZAHUEM IMANO0E (POPMUPOSAHUS 8 NPOUECCE OCBOCHUA OUCHUNTUHDL

Komnierenmus:

YK-1 CnocobeHn ocyuiecTBIATh MOUCK, KPUTHUECKUN aHANU3 M CHUHTE3 MH(OpMAalMH, TPUMEHSITh CUCTEMHBINA MOAXOJ Ui PEIIeHUs MOCTaB-
JICHHBIX 3a/1a4.
WuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:

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

YK-1.2. YMmeeT npuMeHsTh METOIUKH TIOMCKa, cOopa U 00paboTKku WH(pOpPMAIIMK; OCYIIECTRBISITh KPUTHUSCKAN aHATN3 U CUHTE3 HH(OpMAIIHH,
MOJIYYEHHOM U3 pa3HbIX HCTOYHUKOB; MPUMEHSATh CUCTEMHBIN MOIXOJ ISl pEIICHUS [TOCTABIEHHBIX 3a/1ay.

YK-1.3. Biiageer HaBbIKaMu MOMCKa, cOopa U 00pabOTKH, KPUTHUSCKOTO aHAIM3a W CHHTE3a HHPOPMAIIMH, UCIIOJIE30BAHMS CHCTEMHOTO TIOJI-
X0J1a I7Is1 peUIeHHs TOCTABICHHBIX 33/1a4.

Huouxamopul 0o- Imanwvl hopmuposanus Komnemenyuu
CHMUIICEHUA 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 (ouHasi popma)

Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 9 18 30
Pacuemmnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
2 cemecrtp (ounas ¢popma)

Ouyenounvle cpeocmea Kon-éo0 | Min, éannos Max, oannio06
Jlabopamopnasa paboma 4 8 12
Pacuemnan paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Koanokeuym 5 10 15
Hmozoe0e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHUS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJIB3YET B OTBETE JONOJHUTENIBHBIA MaTepual BCE MPEIyCMOT-
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 MaTepHai, TPaMOTHO M IO CyIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

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

OneHka «3a4TeHO» BBICTABIIAETCS 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 3HAYMTEIHLHOW YacTH MPOTrPaMMHOI0 MaTepHana, AOIyCKaeT CyIlie-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 331aHUI He BBITIOJIHEHO, KAYECTBO UX BBITIONHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 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, YMEHUSA U BIAJEHUS 00Y-|MEHAalMOHHBIX
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 AUCUUILINHE B IIETOM.

HUU JUIA BBIIIOJI-
HEHUSI PacyETHO—
rpaduueckoii pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TEeMBbl, pa3je-
Ja WU Pa3iesioB TUCIUIUIMHEI, Op-
raHM30BaHHOE KakK y4eOHOoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaroIUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ora

pa-

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

Komruiekt  koH-
TPOJBHBIX  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
pesyiabTrara 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- CJIEJICTBEHHBIX CBsA3€ll U (op-
MYJUPOBAHUEM BBIBOJOB

Komrmuiext 3amau
IS MpaKTUye-
CKUX 3aHIATUU

Tect

Cucrema  CTaHIApPTU3UPOBAHHBIX
3aJJaHUi, TO3BOJISIONIAs aBTOMATU-
3UpPOBaTh MPOLENYPY H3MEPEHHUS
YPOBHS 3HAaHUW W yMeHUH oOyda-
IOLIET0CH.

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




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn du3uko—MaTeMaTHUeCKUX TUCIUTIINH

VYueOHbIM M1aHOM 110 HarpaBiieHuto noarotrorku 09.03.01 MadbopmaTrka U BbIYKC-
JUTeIbHAs TeXHUKA JUIs OOyYaroluxcs MPEeayCMOTPEHO IPOBEeHUE TabopaTop-
HBIX 3aHATHH 110 aucHuiuinae Pu3uka.

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

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTndeckre BOMPOCH Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTcs KOCBEHHBIC U3MEPEHHUS OT MPSIMBIX?

3. Kakue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHuTe anropuTMbl OMPEACIICHUS JOBEPUTEIBLHOTO MHTEpBaia MPU Mps-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

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

JlaGopaTopnasi padora Ne3. P.113. OnpeneneHrue CKOpPOCTH MYJW MPU MMOMOIIU
OQJIITMCTUYECKOTO MasiTHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopmynupyiTe U 3alUIIUTE 3aKOHBI COXPAHEHUS MUMIYJbCAa U MEXaHHYe-
CKOU DHEPIUHU.
3. Kakwue crucrembl Ha3bIBalOTC KOHCEPBATUBHBIMU?
4. 1Tpu KakuX B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




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

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

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 3aKOH COXpaHEHUsI SHEPTruu MPUMEHHUTEIHHO K JaHHOW Jabopa-
TOpHOM paboTe.

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

JPUYECKUE TPy3bl HA KPECTOBMHAX MaxXxOBOTO KoJjieca MOABUHYTHh K OCH Bpa-
nieHusa? OTBeT 000CHYMTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOM MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl 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

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

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

CBSI3aHBbI?

2. Tlouemy Cp 60mbiie Cy ? Jlokazath ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakwue razoBbie MpoIEecchl COBEPIIAIOTCA BO BPEMSI BBINOJHEHUS PA3JIMUYHbBIX
ATANoB TaHHOW PabOThI?

>

JlaGopaTopuasi padora Ne/. P.134. Onpenenenue kodpduninenta 1TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeToaoM CTokca.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOPHOU paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy NBMKEHUE IIApUKAa B JKUJIKOCTH C TEUCHHE BPEMEHH CTAHOBUTCS
PaBHOMEPHbBIM?

JladopaTopHasi padora Ne8. P.200. 3HaKOMCTBO C 3JICKTPOM3MEPUTEIbHBIMH ITPH-
Ooopamu.




Teopernyeckue BONPOCHI 1 MOJArOTOBKH K J1a00paTOPHOM padboTe:

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

2. Kak monmoOpaTh BepXHUU Tpeen Auana3oHa U3MEPEHHUH IS moiydeHus: 6o-
Jie€ TOYHBIX PE3YJIbTATOB?

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

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MNpeAebHas a0COIIOTHAS NOTPEIIHOCTh, BEIUUCICHHAS 110
KJIaCCy TOYHOCTH, AEUCTBUTEIBHON NOTPEIHOCTH TprbOopa’?

JlaGopaTopHasi padora Ne9. P.212.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3Hau€HKE U YCTPONUCTBO KOHIEHCATOPOB?
2. YTo Ha3bIBAETCA JIEKTPOEMKOCThIO? EMHUIIA N3MEPEHNS IIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIAPAJUIEIBHOM M IOCIIEI0BATEIBHOM COCINHEHUN KOHAEHCATOPOB?
5. Kakue quaneKTpuku NpUMEHSIOTCA B KOHIEHCATOpaX, U Kakue ObIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTudeckrie BOMPOCHI ISl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Uto Ha3bIBAaeTCs 3JEKTPUUECKUM TOKOM, CHIJIOW TOKA M IJIOTHOCTBHIO TOKa. B
KaKHUX €UHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JUIMTEIBHO MOAJICPKUBATH JICKTPUUECKUMN 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 KakuX eIMHUIIAX OHO U3MEpAETCS?
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 ISl MOATOTOBKH K JJaAOOopaTopHOii padoTe:
1. BennuuHa 1 HanpaBJeHUE CUIIBI 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 TEOMETPUIECKOMN ONTUKH.
2. Kak cBsi3aHbl MOKa3aTelb MPEJIOMIIEHUS CPEJIbl U CKOPOCTh PaCIpOCTPAHEHUS
CBETa B HEM?
3. [louemy npu pacCMOTPEHHUM MPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO IIACTHUH-
KY OH Ka)KETCS PaCIIOIOKEHHBIM OJIHXKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE Y MHAYLIHUPOBAHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. udpakims cBeToBO# BOJHBI HA AUGPAKIUOHHON peméTke. Y clIOBUE MaKCH-
MyMa.
3. Kakas xapTuHa HaOJIIOJAeTCs Ha SKpaHe NpPH OCBEUICHUH IU(PaKIIMOHHON
pELIeTKH MyYKoM Oenoro ceera?

Marepuaisl J1abopaTOPHBIX pabOT MPUBEIAEHBI B METOAMYECKUX YKa3aHUSX,
pa3pabOTaHHBIX MPENOoAaBaTEISIMU IUKIA (PU3UKO-MATEMATUUECKUX JUCITUTLINH:

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. U.2: yue6.nocodue / J|.b.Badun;
KI'TY.-2-¢ wusn.,mon.-Kazaue: Msn-so MO u H PT; KI'TY,
2011.-460 c. I'pudp MO

100 5k3. B OHOJI.OTL.

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

40 3K3.:
1 3x3 — OuOI.0TI.
39 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 MHCTpYKUMSI COAECPHKUT KPATKUE TEOPETHUUECKHE CBEJIEHUS, OTHOCS-
niMecss K JaHHOM paboTe, mepeyeHb HeoOXOAMMOro 00OpYyAOBaHMS, MOPSIOK 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 (ounasi popma)

MunumajabHbii | MakcMMaJIbHBIA
Buabi pador
0as 0as

CamMocTosTenbHasE MpopaboTKa TeopeThuye- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTte
O3HaKOMJIGHHE C YCTaHOBKOHW, MpPUOOpOM,
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 1a00paTtopHbix padoT no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K MabopatopHoit padboTe mo aucruruimHe « Pusnka» Bo 2 ce-
MECTpPE CTYAEHT J0JKEH BBIIIOJIHUTD CIEAYIOIINE BUABI PadoT:
2 cemectp (ouHasi popma)

MunuMajbHbId | MakcUMaJIbLHbIN
Bunawbl pador
0ast 0aJs

CamocrosiTenbHas mpopaboOTKa TeopeTude- 15 5
CKOT'0 MaTepuaa K 1abopaTopHOU padoTe '
O3HakOMJIEHHE C YCTaHOBKOH, MpUOOpOM,
METOJMKOU BBITIOJIHEHUS JTaO0OpaTOpHO pa- 1,3 2
00THI
Brinonnenrne He00X0IUMOTO SKCIIEPUMEHTA 1,3 2
OOpaboTka pe3yabTaTOB MCCIEIOBAHUS, TTO- 13 9
CTpoeHue rpauKkoB ’
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 BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynemem VUHDOpMaAIIMOHHBIX TEXHOJIOTUN

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKu WHDOpMAIMKU U
yIIpaBICHUS

VYueOHbIM 11aHOM 110 HampasiieHuro moarotoBku 09.03.01 Mudopmarrka u
BBIYMCIUTEIbHAS TEXHUKA I 00yUYarOIIUXCS MPEAYCMOTPEHO IPOBEACHNE MpaK-
TUYECKUX 3aHATHH 10 auciuiinHe Pusmka Bo 2 cemectpe. OOyyarommmcs
MpeiaratoTcs Pa3HOYPOBHEBBIC 3aJauM U 3aJaHUs PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIONIME OLICHUBATh U IMATHOCTUPOBATH YMEHUSI CHHTE3UPOBATh, aHATU3UPO-
BaTh, 00001aTh (DAKTUUECKUH U TEOPETHUECKUU Marepuan ¢ (GOpMyIUPOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM PUYMHHO-CJICICTBEHHBIX CBA3EH.

3ananmue 1

1. JIBa 0IMHAKOBBIX 3apsSKEHHBIX IIApUKa MAacCOi m = 5 T, MOJIBEIICHHBIX B
OJIHOW TOYKE Ha HUTSX JJIMHBI 1= 12 cM , pa30nUIMCh TaK, YTO YTOJI MEXKY HUTSIMHU
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) coequne-
Hbl OJIHOUMEHHBIMU TOt0caMu. CONMPOTUBJICHUE COCIUHUTEIIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTs CUILy TOKA B LIEMN.

3. DIEKTPOKUITATHWIBHUK CO CIUPANIbIO conpoTuBieHneM R= 160 Om nmome-
CTWJIM B COCYJ, cojepxaniuii Bogy oobemom V= 0,5 1 nipu temmneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Uepe3 Bpemsi t = 20 muH crnupaib
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 DJICKTPUUYECKOE TMoJjie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynsapuoe emy
MarauTHoe mnoie ¢ uHaykuued B= 1,5MT. CkopocTh 31€KTPOHOB IOCTOSIHHA M
HalpasJICHA MEPNEHAUKYISIPHO BeKTOopaMm E u B. Halitn ckopocTh IBUMKEHUS DIIEK-
TpoHOB. Kak OynyT IBUraThCs AJIEKTPOHBI, €CIIM BBIKIIOUUTD JJIEKTPUUECKOE ToJie?
KakoB paguyc KpuBU3HBI TPAEKTOPUU IIEKTPOHOB B 3TOM ciy4dae?



3ananue 3

1. Ha mudpaknuonnywo pemetky aiauHor 1 = 1,5 , comgepxkameit N = 300
MITPUXOB, TAJaeT HOPMajJbHO MOHOXPOMATHYECKHH CBET C JUIMHON BOJHBI A =
5508M. OnpenenuTs: 1) uncao MakCUMyMOB, HaOJIIOJJa€MbIX B CIIEKTpE AUPPAKIHU-
OHHOM pemIeTKH; 2) Yyroj, COOTBETCTBYIOIIHMH MOCICTHEMY MAKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
U300pakKeHHE TpeMeTa Ha IKpaH, OTCTOAIIEM OT JIMH3BI Ha paccTosHud L = Swm.
Okpan npuaBuHyiu K nuH3e Ha AL = 18cm. Ha ckonbko clieyeT nepeMecTUTh
IpeaIMeT, YTOOBI OMSTh MOJTYYUTh Pe3Koe N300pakeHue mpeamera?

3. M3 cMOTpoBOro OKOIIKa Me4Yd H3Iydaercs MoTok sHeprun e =
4k JIx/MuH. Onpenenuts Temneparypy T 1medu, ecim miomais oKomka S = 8cm? |

OcranpHBIC BapHAHTHI 33JJaHUN MPHUBEIACHBI B METOJAMYCCKUX YKa3aHUAX, Pa3-
paboTtanHbIX Ha Kadeape dOusuka:

1. bukrarupoB B.B., fAkoBnesa E.B. 3aganus no ¢usuke s caMoCTOSATEIBLHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (punmman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke s caMOCTOSITENIBHON pa-
6otel ctyaentoB. Yacte 2./ Huwxkuekamck: HXTU (punmman) ®I'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoenvt u nomepa 3adau
dnexkmpocmamuxa, dnexmpomaznemusm T'eomempuueckas u ¢onnosasn
Inexmpoounamuka onmuka

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

Bo 2 cemecTpe oOyyaronuiicsi BHIMOIHAET 3 UHAUBUAYATbHBIX 3a/1aHUS.

[To ouyHO¥ GopMe 0OyUeHHS 3a PElICeHUE KaKIOro CTYJIEHT MOXET MOJTYYUTh
ot 3 1o 6 OamnoB. [IpakTHdeckoe 3aHATHE MO OYHOU (popMe 00yUEHHUs OLIEHUBACTCS
MUHUMYM B 3 - 4 G6aina (ecnu He CpaBUWIICS C 3aJaHueM 0e3 MOMOIIM MpernojaBa-
TEJIs ), MAKCUMYM B 5 - 6 0ay10B (€CiIM CIpaBHIICS C 3aIaHUEM CaMOCTOSITEIHHO).

N TOroBeI1 pEUTUHT 1O MPAKTUYECKUM 3aHATHUAM NPOCTABIIETCSA KaK CpeaHee
apu(MeTryecKoe MoIy4eHHbIX OAJIJIOB 3a pelieHne 3 UHAWBUYaIbHBIX 3aJaHHMH.




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

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.01 MudpopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKU MHOpMAIMHU U
yIIpaBIeHUS

KoMiuiekT 3agannii 1yl KOHTPOJIbHOM padoThl Ne 1
JJIA OYHOM (popMBI 00yUEeHUA
o pucruiinae Pu3uka

Pasnea 7. [ 'eomeTpuueckas M BOJHOBAS OITHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT M3 JIBYX JIMH3: coOuparoimed ¢ (HOKyCHBIM
pacctostaueM F = 15 cm u paccenBaronieil ¢ (hoKycHbIM paccTosHieM F =- 15 cm.
JIuH3el pacnionokeHsl Ha pacctosHUU 10 cM npyr ot apyra. OnpenenuTs Monoxke-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbld KJIMH 0Opa3oBaH ABYMS IUIOCKOINApalIeIbHBIMU
IUTACTUHKAMH, Ha KOTOPhIE HOPMAJILHO MaJa€T MOHOXPOMATHYECKUN CBET C JUTUHOM
BOJIHBI A= 500 HM. OnpeaenuTs yroiy o MEXAy MJIACTUHKAMMU, €CJIH IIUPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPaXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIC CIIEKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJIH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOXKHO JI ¢ IIOMOIIBIO AUPPAKIMOHHON
pelieTkd HaOJI0[aTh pPa3[AeibHO OTH JIMHWHM B CIIEKTPE IEPBOTO IMOPSIKA IPH
HaOJIIOJICHUN CIIEKTPa HEMOCPEACTBEHHO IJIA30M Yepe3 PEIIETKY, €CIOM pPeIeTKa

umeet 200 mrpuxoB Ha 1 Mm? Paspermaronyro cnocoOHOCTh riia3a MPUMHUTE PaBHOM
2.

Bapuanr 2, 12, 22

3aoanue 1.B 11apoBOM aKkBapuyMe HaXOJIUTCS MaJieHbKas pblOka. Bo ckoJib-
KO pa3 yBEJIMYEHHON BUIUT 3Ty PBHIOKY HaAOIIOJATENb, €CIU PhIOKAa HAXOAUTCS Y
JadbHEeW CTEHKH akBapuyMa U HaOoaeHue BeAeTcs mo auamerpy mapa? CTeHKu
aKkBapuyma CUMTaTh TOHKMMHU, TTOKa3aTelb IPEJIOMIICHHS BOABI paBeH .

3aoanue 2.Ilpeamer B BUAE OTpe3Ka MIMHON | pacmosiokeH BIOJIb ONTHYE-
CKOM Oocu cobOuparorieil JMH3bI ¢ (HOKYCHBIM paccTossHMeM F, marorieit neicTBu-



TeNbHOE M300pakeHue Bcex ero touek. CepenuHa OTpe3Ka paclojio’KeHa Ha pac-
crossHuu d oT MH3BI. HaliTi Ipo0IbHOE YBEIMYCHHE TIPEAMETA.

3aoanue 3.10. IIpn nageHUM €CTECTBEHHOI'O CBETA HAa HEKOTOPBIM MOJIApH-
3aTtop npoxomut 71 = 30 % CBETOBOTO MOTOKA, a Yepe3 JABa TaKUX MOJSApHU3aTOpa —
y2 = 13,5 %. Haiitu yron ¢ Mexay IJIOCKOCTSIMHU HPOIYCKaHUS 3THUX MOJSPU3ATO-
pOB.

Bapwuant 3, 13, 23

3aoanue 1.Jlyd Genoro cBera najgaeT Ha OOKOBYIO I'paHb MPU3MBI MO]] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu nmpenoMiIeHus] CTeKiIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yron Mexay KpalHUMU JIydaMU CHEKTpPa MPHU BBIXOJAE U3 MPU3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PAJUyCOM KpPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTta K CTEKJISIHHOU ruiacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TeMHBIX Koyiel] HpI0TOHA B OTpa)KCHHOM CBETE pPaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETAa U HOMEDP KOJIbLA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaeT HA CUCTEMY U3
JIBYX CKPEILIEHHBIX MOJIIPU3ATOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON Och. HallTh MUHMMAJIBHYIO
TOJILIMHY IJIACTUHKH, P KOTOPOM 3Ta cuctema oyzaer npomnyckarb 7 = 0,30 cBeto-
BOT'O MOTOKA, €CJIU MOCTOSIHHASL BpallleH!st KBapua o = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue [.C nomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHHEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE U YBEIMYCHHOE M300paKeHUsI MpeaMeTa, HaXOIIerocs Ha
pacctostHuu L oT 3xpana. Haiinure oTHoIIeHHE pa3MepoB N300paKEeHU.

3aoanue 2.1lpenomastomuii yron crekiassHHou (n = 1,5) mpusmsl y = 60°.
[Ton xakuMu yriaMyd BO3MOKHO MPOXOXKACHUE MPEIOMJIEHHOIO Jyda CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CJIM Ha MEPBYIO TPaHb Jy4H MaJal0T O] MPOU3BOIBHBIMU
yrilamMu?

3aoanue 3. Mexay TOYEUHBIM MCTOUYHHUKOM CBETa M DKPAHOM MOMECTUIIN
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PauyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
oT nuadparMbl 10 UCTOYHHUKA U dKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JUTH JJTMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B IEHTpE AUGPaKIIUOH-
HOM KapTUHBI Ha dKpaHe HaOmomaeTcs npu = 1,00 M U cleayromui MakKCUMyM
npu =1,29 m.

Bapuanr 5, 15, 25

3aoanue 1. Jlyu cera mamaer nox yriaoMm 30° Ha IUIOCKONApaJLIENbHYIO
CTEKJISIHHYIO TIJIACTUHKY M BBIXOJUT U3 HEe MapajlieIbHO MEePBOHAYAIBHOMY JIy4y.
[Tokazarens mpenomuieHust crekna 1,5. KakoBa TommuHa d MIacTUHKM, €CIHM pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 YBEIUYUTCS PACCTOSIHUE MEXKITY COCEAHUMU UH-
TephepeHIIMOHHBIMU TTOJIOCAMU Ha 3KpaHe B onbiTe FOHra, ecnu 3eeHblid CBETO-
unsTp (A = 510" cM) 3amMeHuTh KpacHbM (A = 6,5:10 cm).



3aoanue 3. CKOJIBKO MITPUXOB Ha 1 MM JIJTMHBI UMEET TU(PPAKIMOHHAS pe-
IIeTKa, eciu 3ejeHas juHusS pryTd (A = 546,1 HM) B CmeKkTpe MepBOTO MOpsIKa
HaOmrogaeTcs moj yriaom 19°8'?

Bapuanr 6, 16, 26

3aoanue 1. Tlokazarens npesomiieHHs cTekna paseH 1,52. Hailtu npenens-
HBIE€ YIJIbI TIOJJHOTO BHYTPEHHETO OTPaXEHUS I MMOBEPXHOCTEH paszgena: 1) crek-
J0-BO3/YX; 2) BOJa-BO3AYX; 3) CTEKJIO-BOJIA.

3aoanue 2.Ha MpbuibHy10 MeHKY (N = 1,33) magaer Genblil CBET MO yIIIOM
45°. Ilpu kakoil HaMMEHbILIEH TONIIMHE IJIEHKU OTPa)KEHHbIE JTy4u OyJIyT OKparie-
HBI B KeNThIM 1BeT (A = 600HM)?

3aoanue 3. YeMy paBeH yros MeXay IVIaBHBIMHU ILUIOCKOCTSMHU HOJISPU3ATO-
pa U aHAJIM3aTOpPa, €CJIM MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, MTPOLIEAIIETO Yepe3
NOJIIPU3aTOpP U aHaAJIM3aTop, yMEHbIIaeTcss B 4yeTsipe pasza? [lormomeHuem ceta
peHeopeyb.

Bapwmanr 7, 17, 27

3aoanue 1. Boponas HaxoauTcs Ha JHE Bojoema Ha riiyoune 15 m. Ha ka-
KOM pPACcCTOSHUM OT BOJOJIA3a PACIOJIOKEHBI T€ YYaCTKH JHA, KOTOPHIC OH BUIUT
HauOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJbBI?

3aoanue 2.0mnpeaenure pacCTOSHUE MEXKIY KOT€PEHTHBIMA UCTOUYHUKAMU B
onbiTe FOHTa, eciu Ha sKkpaHe Ha poTspKkeHur 10,8 MM JIEKUT 1IecTh nHTEphEpeH-
[IMOHHBIX TOJIOC. PacCTOsIHME OT MCTOYHUKOB JI0 AKpaHa 3 M. JUIMHA BOJIHBI MOHO-
xpomartudeckoro cseta 600 HM.

3aoanue 3. Tlog kakuM yrioMm JOJDKEH IMajiaTh My4OK CBETa M3 BO3Ayxa Ha
MOBEPXHOCTh BOJIbI, YTOOBI TIPU OTPAKEHUHU OT JIHA CTEKJISTHHOTO cocyaa (N3 = 1,5),
HAIIOJIHEHHOTO BOJIOM, CBET OBLI MOJIHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28
3aoanue 1. lunuuapuyeckuil My4yoK JIydel, mapajuiesbHbIX ITaBHOW ONTH-
YeCKOW OCH pacceuBarolieil JIMH3bI, uMeer nuametp di = 5 cm. [poitas imH3y, my-

YOK JaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM OyneT auamerp ds narua, ec-
JIU PACCEMBAIOIIYIO JTMH3Y 3aMEHUTh COOMPAIOIIEH C TeM ke (DOKYCHBIM PacCTOSHUEM?

3aoanue 2. HaliTm mokasatenb MNPETOMIICHUS KWUIKOCTH, 3aIOJIHSIONMICH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIe)KAIlEH HAa HEH TIOCKOBBIITYK-
JIOM JINH30M, €Clv NPU HAOMIOAEHUH B OTpaxkeHHOM cBeTe A = 0,60 Mkm panuyc 10-
ro TeMHOTro KoJjblla HproToHa okaszasncs paBHbIM 2,1 MM. Paguyc KpuBU3HBI JTUH3BI
0,1Mm.

3aoanue 3. Ha nudpakiMoHHYIO pemieTky, umeronyto 500 mTpuxoB Ha
IMM, HOpMaTbHO MaaaeT Oesblii cBeT. HemocpecTBEeHHO 3a pelIeTKoN MmoMelieHa
JauH3a ¢ (OKYCHBIM PAcCCTOSTHUEM 2 M, IPOCHUPYIOIIas CIEeKTpbl Ha dKpaH. Jluamna-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 11 nepexkpbl-
BaThCSl CIEKTPHI IEPBOr0 U BTOPOro nopsiaika? Bo CKOJIbKO pa3 CIEKTp BTOPOTO MO-
psAlKa Ha SKpaHe JJIMHHEE CIeKTpa mnepBoro mnopsiaka? KakoBa pa3HOCTh YrioB
OTKJIOHEHUS KOHIIa IEPBOI0 U Hayajia BTOPOTo MopsiaKa?



Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUIEHKA, MOKa3aTelb MPEJOMIICHHS KOTOpol Ny = 1,2 («IpOCBETISAIOIIAsD)
rieHka). [Ipy kakoi HaMMeHBIIEN TOJIIMHE 3TOM MJIEHKH IPOU30MIET MAKCUMAaIb-
HOE OcabJIeHne OTPAaKEHHOI'O CBETA B CPEAHEN YacTH BUAUMOIO CIIEKTpa?

3aoanue 2. Onpenenutb yroj HOJHON NOJSPU3aLUU MIPU OTPAKEHUHN CBETA
OT CTEKJIa, TOKa3aTesb IPEJIOMIICHHS] KOTOpOro paseH 1,57.

3aoanue 3. Ha menps mupunoi 2-10° cM magaeT HOpMaIbHO TapaslIeIbHbIA
IIy4OK MOHOXPOMATHYECKOIO CBETA C MIMHOM BOJHBI 5°107° cm. Haiitu mmpuny
M300paKeHUsI 11IeJIM Ha SKpaHe, yAAJIEHHOM OT Iienu Ha paccrosiaue 1 m. [upunoit
M300PKEHUSI CYUTATh PACCTOSIHUE MEXAY NEPBBIMHU TU(DPAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIABHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaiiTu mokasatenib MNPETOMIICHUS KUJIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH HAa HEH TIOCKOBBIITYK-
JIOM JIMH30M, €CJIU IpHU HAOII0IeHNU B OTpakeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro koiena HeroToHa okazancs paBHbIM 1,8 MMm. Pagnyc KpUBU3HBI JTMH3BI
0,14 m.

3aoanue 2.1'naBHbIE TIOCKOCTU ABYX Npu3M Hukons oOpa3yror Mexay co-
ooi yros B 30°. Kak U3MEHHUTCS MHTEHCUBHOCTD MPOILEIIIETO CBETA, €CIHU TJIaBHbIC
IUIOCKOCTH JABYX HHMKOJIEW NOCTAaBUTH IOJ yriaom 45°. YUemy paBeH yroia Mexay
IJIABHBIMHU ITIOCKOCTSIMU JIBYX HHUKOJIEH, ECIIM IOCIIE IPOXOKICHUS YEPE3 HUX CBETA
€ro0 UHTEHCUBHOCTh YMEHBIIWIACH B 4 pa3a’?

3aoanue 3.Ha nudpakiinoHHYIO pelieTKy aauHoi 15 MM, cogepxkairyio N =
3000 mwTpUXOB, MaJa€T HOPMAJILHO MOHOXPOMATHYECKHI CBET C JJIMHOW BOJIHBI
A=550uMm. Onpenenutsh: 1) Uncio MakCUMyMOB, HaOJIIOJJaEMbIX B CIIEKTpE AU(PpaK-
LUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oueHke KOHTPOJBbHOW pabOThl MO T€OMETPUYECKOW U BOJHOBOW ONTHUKE
CJIeyeT PYKOBOJICTBOBATHCS CJICAYIOIMIMMHU KPUTEPUSIMU OIEHKU 3HAHUM 1o (Husu-
K€, YUYUTBIBasH IOMYIICHHBIE CTyICHTaMU OIIIMOKU U HEJIOYETHI.

MakcumanbHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocrasisier
4,0 6amna.

MuHUMabHOE KOJIMYECTBO OAJITIOB 332 KOHTPOJIBHYIO paboTy Ne 1 cocraBiser
2,0 Gamna.

st Toro 4ToObI KOHTpOJIbHAsE paboTa cuuTanach CHAHHOW, HEO0OXOIUMO
Harnucath ee Ha 2,0 6amnoB u Beimie. [Ipu MOBTOPHOM MEpeNMCHIBAHUHI KOHTPOIIb-
HOUM B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaJT IO BCEM TMOTMBITKAM.

I'pyovimu sBRSAI0TCS OMIMOKHU, CBUACTEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHbIE (PM3UUECKUE TEOPUHU U 3aKOHBI 10 TEOMETPUYECKON U BOJHOBOW ONTHKE
WM HE yMEET NMPUMEHATHh UX IPU PELICHUH 33/1ad Pa3IMYHbIX THUIIOB; HE 3HAET
dbopMy WM HE YMEET MPUMEHSATh UX K PEUICHUSIM 3a]a4; He 3HAeT eIuHUI] (Pu3u-



YECKUX BEJIMYWH UM HE YMEET IMOJIb30BaThCA UMU; K TPYOBIM OMIMOKaM OTHOCSITCS
TaK)Xe€ HEMPaBUJIHHO CHOPMYIUPOBAHHBIC BOTPOCHI 3a/1a4u WM HEBEPHBIC OOBSIC-
HEHUs XO0J/la €€ PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a7ad, a TaKXKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPAaBUILHOM NOHMMAHUH YCJIOBUS 3aJ1a4d WM UCTOJIKO-
BaHUs pereHus. Kaocoas epydas owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owubkamu siBISIOTCS HETOYHOCTH Y€pPTEXka; MPOITYCK WIIH HETOY-
HOC HAMHMCAHWEC HAWUMEHOBAHMS €IWHUIl (U3UYECKUX BEJIMYWH; BBHIOOpP HEpaIHO-
HaJILHOT'O X0J1a pemeHus. Kaocoas neepyoas owudbka oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSTCS: HEpAIIMOHAIBHBIC 3alUCH TPU BBIYUCICHUIX, HEpa-
IIMOHATIFHBIC TTPHEMBI BRIUMCIICHH, TPe0Opa3oBaHUil M PEIICHHA 3a/1a4; OTJCIbHbIC
MOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ICIbHBIC OMIMOKH BBIYUCIUTEILHOTO Xa-
pakTepa; HeOpe)KHOE BBHITIOTHEHHE 3amucel, uepTexkeil. Kaowcowlil Hedouem oyeHu-
saemcs muryc 0,3 6ana.

WuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6ania
CTaBUTCS, €CJIU CTYJICHT BBINOJIHUI PadOTy MOJHOCThIO 0€3 OIIMOOK M HEI0YETOB
WJIM TIPY BBITIOJTHEHUU PAa0O0THI MOJHOCTHIO 0€3 OIMOOK U HET0YETOB, HO MPU HaJU-
YUy He 00Jiee OJTHOM HE aKKypaTHOM 3amucH.

Nurteppan 6annoB peiitunra 2,8 < R < 3,4 ctaBuTCs 32 pabOTy, BHITIOJIHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUM B HEl He Oosiee o HOM HerpyOoil OommMOKU U OJHOTO
HeJloueTa Wik He 0oJiee JBYX-TPEX HEIOYETOB, €CIM MHTEpPBAJl OAJJIOB pEeUTHUHTa
CTYyJICHTA.

HurepBan 6amios peittunra 2,0 < R < 2,8 crtaButcs B TOM ciiydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTHI: HE Oosee
OJIHOM TpyOOi OMMOKH W JBYX HEIOYETOB, MM HE Oojiee OaHOM IpyOoit U ogHOM
Herpy0Ooii ommoOKH, Uau He 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HETpy-
Oyr0 OmKOKY U TPU HEJI0YETA.

banmn pelitunra cryaeHTa cocraBisgeTr R<2,korma 4uciao ommOOK W HEJO0YETOB
MIPEBOCXOAUT HOPMY WJIU €CJTU TIPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.



MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn buzuko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrika v BIYHUCIUTEIbHAS TEXHUKA
(k00 u HaumeHnogawnue)

[Ipoduns/mporpamma: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKU MHDOpMAIMHU U
YIPABJICHUS

(Haumenosanue)

KoMiuiekT 3agannii 1yl KOHTPOJIbHOM padoThl Ne 2
JJIS OYHOM (pOPMBI 00yUEeHUA
o pucuuiinae Pu3uka

Pa3znea 9. Pusnka sgapa v dJIeMeHTapHBIX YaCTHI]

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

CUMTANTE SHEPTUIO PEAKLUU.
Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peaknus
3a1a4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-2+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 UB + "Li— ?2+°H 6.1.18 180 + ®Li— 2+ *He
6.1.6 °Li+?—%Be + H 6.1.19 N +°Li >0 +?2 +n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 0 + 'H— 7+ *He 6.1.21 12C +8Li— 2+ 50
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + SLj— ?2+1°N
6.1.10 ? + “He—¥N +n 6.1.23 ? +5Li— ?H+ Y0
6.1.11 °Li+ 2 —°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 10+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIEMOYKE PaIMOAKTUBHBIX paca-
TIOB siziep, MPUBEACHHBIX B TAOJIUIE, COOTBETCTBYIOIINX BapUAHTY 3aJaHUSI.



Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH pacnaia
3a
mayu
6.2.1 232Th a—->pB-o>pB—oa
6.2.2 220Rn a—a—p—P
6.2.3 2N a—>pf—oa—a
6.2.4 238 o—>p—op—a
6.2.5 *2Ra a—a—p—a
6.2.6 235 o—>p—oa—p
6.2.7 221 N\C o—a—p—a
6.2.8 215pg a—>pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 2BAC B—oo—a—P
6.2.11 229Th o—>p—oo—a
6.2.12 234pg B—a—a—a
6.2.13 234Th BoB—oa—a
6.2.14 214Bj o—>p—p—a
6.2.15 2107 BoPBoa—P
6.2.16 233pa B—a— o— P
6.2.17 215pg a—>pB—-opB—a
6.2.18 228Ra BoB—oa—a
6.2.19 219Rn o—a—p—a
6.2.20 214pg a—pf—a—f
6.2.21 23Fr o—->p—o—a
6.2.22 29t a—>pB—opB—a
6.2.23 223Ra o—>a—p—a
6.2.24 231Th Boa—opf—oa
6.2.25 231pg o—a—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIIUTHOTO CJO0SI, TIO3BOJISIONIETO CHHU-
3UTh UHTCHCHUBHOCTH y3KOTO ITy4yKa Y-U3JIy4YeHHUS 10 JOMYCTHMOTO YPOBHS HMHTCH-
CHBHOCTH pajguoakTuBHOro minydenus | = 1 mx/lx-cl-m? HHTEHCHMBHOCTH He-
ociabjaeHHoro mydka lo, SHeprusi y-KBaHTOB M BEIISCTBO 3alllUTHI MPHUBEICHHI B
Ta0JIUIIe, COOTBETCTBYIOIINE BApUAHTY 3/ IaHUSI.

Tadoauua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep WNHTeHncus- OHeprus y- Bemectso
3aa4u HocTh lo, MK ctm KBaHTOB, M>B 3aIAThI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 oeToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 oeToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEI]
6.3.9 50 3,0 BOJIA
6.3.10 70 8,8 IyTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEII




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

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

Kpurepuu oeHkn KOHTPOJIbHOI padoThl Ne 2 o ¢pusnke

[Tpu oneHKe KOHTPOJILHON paboThl MO (HU3MKE sApa U 3JIEMEHTAPHBIX YaCTHUIL
ClIelyeT PYKOBOJACTBOBATHCS CIEAYIOIIMMH KPUTEPUSIMH OLEHKU 3HaHUN 1o (pusm-
K€, YUYUTBIBAsI TOMYIICHHbIE CTYACHTaMU OIUMOKH 1 HEJJOUETHI.

MakcumanbHOE KOJIMYECTBO 0ajjioB 32 KOHTPOJIbHYIO padoTy Ne 2 cocraBisier
4,0 6aa.

MuHUMabHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocraBiser
2,0 Gamra.

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CAAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6ayioB U Bbiie. [Ipu mOBTOpHOM NepenuchIBAHUU KOHTPOJIb-
HOI B UTOTOBBIM PEUTUHT UJIET CPEIHUNA OaIT IO BCEM MOMBITKAM.

I'pyovimu sBASIOTCS OIINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (DPHM3MUECKHE TEOPHUH U 3aKOHBI [0 T€OMETPUYECKON M BOJHOBOM OITHKE
WM HE yMEEeT NMPUMEHATh MX MPU PEIICHUU 3a/]ad Pa3IMYHBIX TUIIOB; HE 3HAET
dbopMysT WM HE YMEET MPUMEHSATh UX K PEIICHUSM 3aJ7a4; HEe 3HAeT eNUHUIl Pu3u-
YECKUX BEJIMYMH WA HE YMEET MOJIb30BaThCSI MU, K TPYOBIM OIIUOKAM OTHOCSTCS
Tak)Ke HEMPaBWIBHO CHOpPMyIHpOBAaHHBIC BOMPOCHI 3a/1a4ll WM HEBEPHBIE O0BsC-
HEHUS XO/a €€ PEIIeHUs, He3HaHHe MPUEMOB PEIICHUS 3a/lad, a Tak)Ke OIIUOKH,
CBUICTEIHCTBYIOIINE O HEMPaBUIHLHOM MOHUMAHWHU YCTIOBHS 33Ja4d WA UCTOJKO-
BaHUs penieHust. Kaoswcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu owudkamu SBASIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WM HETOY-
HOE HANMCAaHWEe HAUMEHOBAHMS EAWHMII (PU3MUECKUX BEIMYHH, BBHIOOP HEparmo-
HaJIBHOTO X0Ja pereHus. Kascoas neepybas owubka oyenusaemces muryc 0,1 6an-
aa.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCH MPU BBIUMCIICHUSIX, HEpa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIeHUH 3a/1a4; OTACTbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMOKN BHIYMCIUTEIHBHOTO Xa-
pakTepa; HeOpEe)KHOE BBIMOJTHEHUE 3amucel, ueprexeit. Kaowcowili Heoouem oyenu-
saemcs munyc 0,3 b6anna.

WNutepBan OanioB pelTuHra 3a KOHTpoJbHYIO0 paboty 3,4 < R < 4,0 6anna
CTaBUTCS, €CJIM CTYJICHT BBIMOJHWI PabOTy MOJHOCTHIO 0€3 OIMIMOOK U HEI0YETOB



WJIM TIPU BBITIOJIHEHUU PA0O0ThI MOJHOCTHIO 0€3 OMMUO0K U HEI0YETOB, HO MPHU HaJU-
YK He OoJiee OHON HEe aKKypaTHOM 3alHCH.

WuTepBan 6amnos peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIOJHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYMK B HEW He Oojee 0JIHOM HerpyOoil ommoKu u of-
HOTO HEIo4YeTa Wi He Oosiee IBYX-TpeX HEIOYETOB, €CJIIM MHTEpBal OAIOB peid-
TUHTA CTYJICHTA.

WNurtepBan Oamnos peittunra 2,0 < R < 2,8 craBurca B TOM ciiydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMIOJHWI HE MeHee 2/3 Bcel paboThl WM JOIMYCTHI: He Oosee
OJIHOU TpyOOi OIMMOKHK W JBYX HEIOYETOB, WX HE Oojiee O HOM IpyOoit U OHOM
HerpyOo# ommoOKku, uin He 0ojee ABYX-TpeX HerpyObIX OLMIMOOK, WK OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETa.

bann peiftunra cryaenTta coctapisier R<2, xorna uncino ommbOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.



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

@axynemem VUHDOpMaAIIMOHHBIX TEXHOJIOTUN

Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrika v BIYHUCIUTEIbHAS TEXHUKA
(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKu WHDOpMAIMKU U
yIIpaBICHUS

Bomnpocs! AJ151 KOJLVIOKBUYMOB
JJIS1 OYHOM (pOPMBI 00yUeHUA
1o UCUUIUTMHE DU3uKa
KosnoxkBuym Ne 1
Pasznes 1. ®usuveckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. [[BuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl IBHKEHUSI MATEPUAITBHON TOYKH.
YrioBasi CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonsl HproTOHA.
3aKOHBI COXPAaHEHUS UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexannueckas sHeprusi. Kunernueckast sneprusi.
[TorennumanbHas SHEPrusl.
. IloTeHumanbHas SHEprus Teja ABUKYIIErocs Mo JEUCTBUEM CHIIBI TSKECTH.
10 [ToTenmuanbHas 3HEPrUst ynpyro aehoOpMHUPOBAHHOTO Tea.
11.3aK0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYX aOCOJIOTHO YIPYTHX IIApOB.
13.A6com0THO HEYTIPYTHH yaap ABYX IIapOB.
14.3axon BcemuphHoro Ttsarorenus. ['paBuranrioHHoe mnose. HampsikeHHOCTh
I'PaBUTALIMOHHOTO TOJIS.
15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamaromtuit MomeHT. MoMeHT unepruu. Teopema IlITelinepa.
17.0npeneneHre MOMEHTOB UHEPLIMH TET.
18.YpaBHeHne TMHAMUKA BpaIaTEIHHOTO JIBHKCHUS TBEPJIOTO TEA.
19.Kunetnueckasi HEprusi BpaIleHHs Tela.
20.3ax0H coXpaHEHHs] MOMEHTa UMITYJIbCA.
21.YcnoBus paBHOBECHs TBEpPAOTO Tea. Busl paBHOBECHS.
22."'apmoHHnUecKue KoJieOaTeIbHbIC TBUKEHUS.
23.CKOpOCTh U YCKOPEHHUSI IPY TAPMOHUYECKUX KOJICOAHMSIX.
24 I1pyXMHHBIA MasTHUK.
25.Dduznyueckuil 1 MaTeMaTUYECKUN MasTHUKHU.
26.2Heprus rapMOHUYECKHUX KOJIEOaHU.
27 .3aryxaroiue KojaeoaHusl.
28.BrinyxaeHHble koaebanus. Pezonanc.

©CoNRWNE



onhkwbdrE

8.

9.

KossiokBuym Ne 2
Pasznen 2. MoJiekyasipHas GpU3MKAa 1 TEPMOAMHAMHMKA
OcHoBubie nonoxenust 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. ®uznueckuii CMbICIT YHUBEPCAJIBHONW ra30BOM IO-
CTOSIHHOM.
BuyTpennsist sneprus cucremsl. Terora u padoTa.
BHyTpeHHSsIs1 sHEprUs 0AHOATOMHOTO Tra3a. CrerneHu cBoOO bl MOJIEKYJI.

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

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHUKU K H300apUUYECKOMY U H30-

TEPMUYECKOMY IMpolLeccy. AnuadaTHuecKuil mpouecc.

12.06parumbie u HeoOpaTUMBIE poriecchl. KpyroBoii mporiecc.
13.1{ukin Kapro. TepMoaumHaMu4eckas mikajga TeMIeparTyp.
14.9utponus. Bropoit 3aKOH TepMOIMHAMUKH.

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

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

18.5Bnenus neperoca. Juddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHE).

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 noyss. PazHocTs moTeHiuanoB. llotenumnan pe-
3YJIbTUPYIOILIETO NOJis. EMUHULIBI n3MepeHus.
CBs3b MMOTEHIIMAJIA C HATIPSHKEHHOCTHIO TTOJIS.
Nunykuus snexktpudeckoro nois. [IoTok snekTtpuyeckon mHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tosie paBHOMEPHO 3apsSKEHHON OE3rpaHUYHOMN TIOCKOCTH.
DJIEKTPUYECKOE T0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHOU cPepruecKol MOBEPXHOCTHIO.

10.ITone co3gaBaemMoe PaBHOMEPHO 3apsHKEHHOM HMJIMHIPUYECKOW IMOBEPXHO-

CTBIO.

11.21eKTpoéMKOCTb. EMKOCTB MI0cKoro KoHeHcaTopa. EMKocTs chepuueckoro

KOHJIEHCATOpa.



12.CoenrHeHrEe KOHIEHCATOPOB.
13.2Heprus 35eKTpudecKoro moss. [IIIOTHOCTh SHEPTHH SIEKTPUIECKOTO TOJIS.

KosnoxkBuym Ne 4.
Pa3zneu 4. DiaekTpoanHamMuka
DNEeKTpUYECKUI TOK, CUJIa TOKA U IJIOTHOCTH TOKA.
OJIC. 3akon Oma 11 MOJTHOM LICTIH.
3axonbl Kupxroda i pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI 2JIEKTPUYECKOTO TOKA B KJIACCUYECKOW TEOPUU DIIEKTPO-
IIPOBOJIHOCTH METAJIJIOB.
PaboTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.
OCHOBBI 30HHOW TEOPUH ITPOBOUMOCTH TBEPABIX TEIL.
7. IonmynpoBonHuku. CoOCTBEHHasi M NPUMECHAsI IPOBOJUMOCTD MOJIYIPOBOJI-
HUKOB.
8. DnexTpoHHO-IBIPOUHBIN nepexo. [lomympoBoIHUKOBEIE TPUOOPHI.
9. TpaH3HUCTOPEHI.
10.OMuUCCHOHHBIE SIBICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BbIN pa3psijl.
12.CaMOCTOSTENbHBIIN Ta30BbIM pa3psia U €ro THIIHI.

e

o

KosokBuym Ne S.
Pazgesn 5-6. DiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarHuTHOE MOJIE U €r0 XapaKTePUCTHUKHU.
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. @eppoMarHeTUKU U UX CBOKCTBA.
11. CBoGoHbBIC KOJIeOaHUsI B KOJeOaTEIbHOM KOHTYPE.
12.BbIHYXIEHHBIE DJIEKTPOMAarHUTHBIE KOJIeOaHUsI.
13.11enu mepeMeHHOTO TOKa.
14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KossiokBuym Ne 6.
Pa3nen 7. I'eomeTpuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHbIE NPEICTABIIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonxkue nun3bl. [locTpoeHne n3o00pakxeHus: NPEIMETOB C TOMOILBIO JIUH3.
OcHOBHBIE POTOMETPUUECKUE BEIUUMHBI.

o0 E



6. KorepeHTHOCTh M MOHOXPOMOTHYHOCTH CBETOBbIX BOJIH. WHTepdepenuus
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. Tudpakiys cBeTa OT OJTHOM IETIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBINM U MOJISIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl noJydeHus MOJISIPU30BAHHOTO CBETA.

KossokBuym Ne 7

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

3aKOHBI U3JIyYEHUS CBETA.
®doTornekTpruuecKuil 3PQHeKT.
dopmyna DiHIITEHA U1 BHEIHEro GhoTodddexTa.
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. JledexT macchl sipa.

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

BpemeHHbIe XapaKTepUCTUKU PAAMOAKTUBHOTO pacnaja.
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 0TBeTAa CTy/IeHTA 04HOH ()OpMBI 00yUeHHsT HA BO-
npoc kosiokBuyma 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.

Pacnipenenenne 0ayuioB Ha KaKJIOM KOJUJIOKBHUYME IO OYHOUN dopme 00yuye-

HUA B 1 CCMCCTPC MMPOUCXOIUT COIJIACHO CIACAYIOIHUM KPHUTCPUAM!
Kpumepuu oyenxku | 0,58<R<0,67 | 049<R<0,58 |(04<R<049 | R<04

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

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

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

B 1 cemecTpe

Kpurepuu onieHKH 0TBETa CTYACHTA 04HOI (popMBI 00yUeHUsSI HA BO-
npoc kosuioksuyma Ne 4,5, 6,7, 8 Bo 2 cemecrtpe

MakcumMaabHOEe KOJIHYECTBO 0aIOB 33 MAMb KOJIJIOKBHUYMOB BO 2 CEMECTPE

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

MuHHMaAJIbHOE KOJMYECTBO 0AJJIOB 3a MAMb KOJJIOKBHYMOB BO 2 CEMECTPE

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




Pacnipenenenne 60amioB Ha KaKIO0M KOJUIOKBHYME IO OYHOUM dopme 00yue-
HUS BO 2 CEMECTPE MPOUCXOIUT COTIIACHO CIICTYIOIINM KPUTEPHSIM:

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

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

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

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

BO 2 ceMecTpe




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem VHDOPMaIIMOHHBIX TEXHOJIOTUH

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrika v BIYHUCIUTEIbHAS TEXHUKA
(K00 u HaumeHosaHUE)

[Tpoduns/mporpamma: ABTOMATH3UPOBAHHBIE CUCTEMbl 00pabOTKN MHMDOPMAILINK U
yIIpaBIeHUS

KommiexkT 3agaHuii 111 BbINOJHEHUs pacdeTHOM padoThl Ne 1
1o o4Hoi opme o0yueHust
o pucumiinae Pu3uka

Paznen 1 Pusnyeckne OCHOBBI MEXAHHUKHU

3agaya 1. JIBe mpsiMble TOpOTH mepecekaroTcs noxa yriaoM o. [Io Hum k me-
PEKPECTKY MPUOJIMKAIOTCS JIBAa aBTOMOOMIISI: TPY30BHK CO CKOPOCTHIO V1 U JIETKOBOM
aBTOMOOMJIb CO CKOPOCTHIO V2. C MaTpyabHOTO BEPTOJIETA 3aMETUIIHN, YTO B HEKOTO-
pBbIii MOMEHT BPEMEHM T'PY30BUK HAaXOJIWJICS Ha pacCTOSHUU Li, a JerkoBoi aBTO-
MOOMIIb Ha paccTossHuM Ly oT epekpectka. TpeOyeTcsi OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MAIlUH?

0) KakoBo MUHMMAaIBLHOE PAacCTOSIHUE, HA KOTOPOE COJIMKAIOTCSI MAITUHBI, U
KOTJa 3TO COJIMKEHUE MPOr30MIeT?

B) KaKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JBUKYIICHUCS BMECTE
C BEPTOJIETOM, €CITH BEPTOJIET JICTUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ V2, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Py30BOMY
1.14 30 54 90 600 1200 288 Py30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Py30BOMY
1.1.9 30 54 72 500 1000 216 rPY30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Tpy30BOMY
1.1.12 30 36 54 600 1200 288 Tpy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IrpPy30BOMY




1.1.17 60 54 90 300 600 240 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 IpPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Trpy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 rpPy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
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 kodPduIlMEeHTa TPEHUS W, IPH KOTOPOM CKOJIbKEHHUS HE OY-
ACT,

B) KHHETHUYECKYIO DHEPTHIO I1apa yepe3 BpeMs 1 mociie Havasa JBHKCHHUS.

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
1.2.4 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 uMmeeT 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-
ThI, 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 n/3
1.3.30 0,055 7,85 T




KommnuiekT 3aiaHuii 1Jisl BBINOJIHEHHUSI PACUETHOM padoThI Ne 2
1o o4Ho# Gpopme 00yueHust
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 € pe3ybTaTaMM JUIsl UCAIBHOIO Ira3a.

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 nopiiHeM HaxoauTtces ra3 Maccod M. Kakoe konu-
YECTBO TEIUIOTHI HAJ0 3aTPATUTh, 4YTOOBI HarpeTh ra3 Ha AT? Ha ckoibpko mpu sTom
MOJTHUMETCS MopIIeHs? Macca nopmHs M, miomnaas ero monepevyHoro ceYeHus S.

JlaBieHue Haj TTOPIIHEM P.
Tabmuna 2.2 (x 3amadam 2.2.1 — 2.2.30)




Howmep I'as m, AT, K M, kr S, cMm? p, xlla
3a71a4M
2.2.1 a3o0T 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 reaui 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 KHCJIOPOA 1,5 10 3 15 130
2.2.7 OKHCH yTJIepoJia 2 15 1 20 100
2.2.8 JIBYOKHUChH yTJIepoJia 5 20 0,5 25 80
2.2.9 BOJISTHOM map 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 a3or 3 25 0,5 15 80
2.2.15 KHCIIOPOT 4 5 15 20 120
2.2.16 OKHCBH YTIIepoja 1,5 10 2 25 110
2.2.17 | nBYOKHCH yriepona 2 15 2,5 10 90
2.2.18 BOJISTHOM map 5 20 3 15 130
2.2.19 METaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 3,5 5 0,5 25 80
2.2.21 reiaui 1 10 1,5 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3oT 2 20 2,5 20 90
2.2.24 KHCJIOPOX 3 25 3 25 130
2.2.25 OKHCBH YTIIepoja 4 5 1 10 100
2.2.26 JIBYOKHCH YTIEpoaa 1,5 10 0,5 15 80
2.2.27 BOJISTHOM T1ap 2 15 15 20 120
2.2.28 METaH 5 20 2 25 110
2.2.29 BOJIOPOJT 2,5 25 2,5 10 90
2.2.30 reaui 3,5 5 3 15 130

KomiuiekT 3aianuii 1Jisi BINOJHEHHUSI pacueTHOH padoThl Ne 3
1o o4Hoi opme o0yueHust
1o qucuuiimae Ousuka

Pasznen 3. DiiekTpocTaTuka

3amava 1. Ha puc.] noka3zaHbl TOUKH, PaCHOJIOKEHHBIE B y3JIaX PELIETKU C
suerikor B hopme kBagpara co ctopoHoi @ = 0,1 M. B HEKOTOpBIX y37aX pEeHIeTKH
pacmoioKeHbl ToueuHbIe 3apsiabl Q1, .... Qg, BETMYMHBI KOTOPBHIX C Pa3MEPHOCTHIO
#K (1 5K = 10 ° Ki) ykasansl B Tabmune 1. B ocTanbHBIX y371ax 3apsasl OTCYT-
cTBYIOT. OnipenieuTe HanpsHKEHHOCTh U TMTOTEHIIUAI DJIEKTPUYECKOTO TOJISI B TOUKE,
yKa3aHHOW B TIOCJEAHEM CToJIOIe Tabmuibel. CaenaiTe CXeMaTHUYeCKU PUCYHOK
JUHUM HaMPsHDKEHHOCTH AJIEKTPUUYECKOTO TO0JIS 3aJJaHHON CHCTEMBI 3apsI0B.
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Puc.1
Ta6auna 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Besin4unnbl 3apsaoB Homep
1 2 3 4 5 6 7 8 9
3.1.1
1 1 2 7
3.1.2
2 1 1
3.1.3
2 1 1
3.14
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

3agaua 2. PaBHOMepHO 3apspkeHHas cepa pamumyca Ri okpykeHa cioem
TURIIEKTPUKA, BHEIIHUN paguyc Kotoporo R; . 3apsan cdepsl paBeH Q, ausiaexTpu-
Yyeckasi IMPOHUIIAEMOCTh MaTepuaia ciost €. HapucoBaTh Tpaduk 3aBUCUMOCTH
HaIpPsSHKEHHOCTH M MOTEHLHMANIa 3JIEKTPUYECKOTO IMOJsl OT PACCTOSHUA 10 LEHTpa
c(epbl U BBIYUCINUTH TOBEPXHOCTHYIO IIJIOTHOCTb 3aps/ia AUIJIEKTPUKA.

Ta6aunma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3anauu Ri1, cm R2, cm Q, nKa €
321 10 20 10 1
322 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
3.211 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
1o o4Hoii popme 00yueHust
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 uenu? Kak npu atom namenutcst ero KI1/1?



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
1o o4HoM opme o0yueHust
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, eciii HanmpsiKE€HHOCTb

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 T /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 OAHOPOJHOM MATHUTHOM IIOJIE C MHIYK-
uen B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOM 0, COCTABIISIET C HANPABICHUEM BEK-
TOpa MHIYKIMM MAarHATHOTO TOJISL yrod a. OnpenenuTs paauyc M 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 1o 04HO#
dopme o0yuenust

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

I'pyovimu sBASIOTCS OMIMOKHU, CBUAECTEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE ()M3UYECKUE TCOPUU U 3aKOHBI WJIM HE YMEET NMPUMEHSITh UX IPH pelie-
HUW 3a]1a4d Pa3IMYHBIX TUIIOB; HE 3HAeT (opMys, rpadUKOB, CXEM WA HE yMEeT
MPUMEHSATh UX K PEIICHHAM 3a7a4; He 3HAeT eAUHUI] (U3HMUECKUX BEIIMYUH WA HE
YMEET TOJB30BaThCs MMU; K TPYOBIM OIMMOKAM OTHOCATCS TaK)Ke HEMPaBUILHO
copMyIUpOBaHHBIE BOMPOCHI 337]a4i WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHNE MIPUEMOB PEIICHHUs 3a7a4, a TAaKXKe OIMNOKH, CBUIETEIbCTBYIOLINE O
HEIMPaBUILHOM TTOHUMAHWU YCIIOBHUS 3aJIa4d WJIM UCTOJKOBaHMS perneHus. Kaxmast
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 6ajua cTaBuTCs, KOTa YUCJIO 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 pacuyerHoit padorst Ne 4, 5 Bo 2 cemecTpe 110 04HOM
dhopme 00yueHust

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 orieHke pacueTHO-rpaUUecKUX padoT 11e1eco00pa3HO PYKOBOICTBOBATh-
Csl CIICAYIOIIMMHU KPUTEPUSIMH OLICHKU 3HAHUM 1O (PU3MKe, YUUTHIBAS TOMYIICHHBIC
CTYJE€HTaMHU OIIMOKH U HEJIOUETHI.

I'pyovimu SBASIOTCS OLIMOKU, CBUAETENBCTBYIOIINE, YTO CTYIAEHT: HE YCBOMWII
OCHOBHbIE (DM3UUECKUE TEOPUHU U 3aKOHBI WJIM HE YMEET NMPUMEHSATh UX IPH pelle-
HUU 3aJlay pa3IMuHBIX TUIOB; HE 3HaeT (opmys, rpaduMKoB, CXEM WM HE yMEET
MPUMEHSTh UX K PEHICHUSIM 3aJ1a4; HE 3HAET eAUHUI] (U3NUECKUX BETUYHH WU HE
YMEET MOJb30BaThCsl UMU; K TPYOBbIM OIIMOKAM OTHOCATCA TaKKe HENPaBUIBLHO
c(opMyIMpPOBAaHHbIE BONPOCHI 33J]a4ul WJIM HEBEpHbIE OOBACHEHUS XOJa ee pelle-
HUS, HE3HAHWE TIPUEMOB PEIICHUS 3a/1a4, a TAaK)Ke OIMOKU, CBUICTEIHCTBYIOIIHNE O
HEMPaBUJILHOM MMOHUMAHWHU YCIIOBUS 3aJla4ll WM UCTOJKOBaHUS perieHus. Kaxnas
rpy0as ommbOka orieHuBaercs muryc 0,7 oann.

Hezpyovimu owuokamu SBISIOTCS HETOYHOCTh 4YEpTEXa, rpaduka, CXEMBI,
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUL (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIIMOHATBHOTO X0/a pemieHus. Kaxmas HerpyOas onmmOka OlleHUBAETCs
munyc 0,5 banna.

K neoouemam otHOCATCA: HEpAIMOHAJIbHBIE 3aIIUCHU MPU BBIUMCIIECHUSX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, MPeoOpa30BaHUil U pelIeHUH 3a/1a4; OT/IEIbHbIE
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTAEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3aluce, yepTexeil, cxeM, rpagukoB. Kaxmapiii
HeJloueT 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 HAJMYUU HE OoJiee OTHOM HE aKKYpaTHOM 3aIlUCH.

2,6 < R < 3,3 6ays1a ctaBUTCS 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPH
HaJIM4UU B HEWl He Oosiee 0JIHOM HEerpy0oil OMMOKM U OJJHOTO HEJoYeTa Wi He 00-
Jiee IBYX-TPeX HEJI0YETOB.

1,9 < R < 2,6 0a/u1a cTaBUTCS B TOM Clly4yae, €CIU CTYACHT HNPaBWIbHO BBbI-
MIOJTHUIT HE MeHee 1/2 Bcell paboThl WIIM IOMYCTHII: He 0oJiee OJJHOM Ipy0oil OIIMOKH
U JIBYX HEJ0YETOB, WU HE Oojiee OJHOU rpyOol W OAHOM HerpyOoil omuOKu, WM
He OoJsiee ABYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpyOyro OIIMOKY U TpU HEJNO-
geTa.

R<1,9 6aqua cTaBuTCs, KOTJa YUCJIO OMHMOOK M HEJJOUYETOB MPEBOCXOINUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WJIM €CJU TPABWIHHO BHI-
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
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Kageopa Hykn bu3uko—MaTeMaTHueCKUX TUCITUTIINH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrika v BIYHUCIUTEIbHAS TEXHUKA
(k00 u HaumeHosaHUE)

[Ipoduns/mporpamma: ABTOMATU3MPOBAHHBIC CUCTEMbl O0pPabOTKHM HMHGMOPMAIIUU U
yIIpaBICHUS

CamocrosiTesibHasA padoTa CTyICHTOB
1o UCUUIUTNHE DU3nKa

Hepeqenb TEM O KOHCIICKTOB
Pa3zgea 1. Pusnueckne 0OCHOBBI MEXAHUKH
1. Peﬂﬂmueucmcxaﬂ MeXaAHUKAa

Pa3nen 2. MonekynspHas ¢u3uka u TepMOJAMHAMUKA.
2. Aenenus nepenoca: oughghysus, menionpogooHoCmb, 6A3KOCMb.

Paznea 3. DinexrpocraTuka
3. Ceenemosnekmpuxu.

Pasnea 4. DnexTpoarnHaMUKa
[To nanHOMY pa3yeny KOHCIEKT He MPeyCMOTPEH.

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

Pa3gea 6. DiekTpoOMarHuTHEIE KOJIEOAHUS Y BOJHEI
5. Pe3onanc nanpsoicenuil. Pe3onanc moxos.

Pasnen 7. 'eomeTpuueckas ¥ BOJIHOBAsI ONITHUKA
6. Illonamue o eonoepaghuu.

Pasznea 8. KBaHTOBO-ONITHUECKHE SIBICHUS.

7. Onmuyeckue K8anmosvle cenepamopeal.

Pa3nes 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.

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

KOHCHEKTHI BBIMOJHAKOTCA MUCBMEHHO B CHENUAIBHBIX TETPAAsSX MJIsSI CaMo-
CTOSITEJIbHOM paOOThI CTY/ICHTOB.



Kpurepuu ouenuBanusi Koncnekros CPC
1 cemecmp
ouHas ¢hopma

MakcumMaabHOEe KOJMYECTBO OAJJIOB 33 KOHCHEKTHI 110 mpem _pasjaenaM Ne
1.2.3 B 1 cemectpe mo oyHON (hopMe 00ydeHHs 5 0aaJI0B, T.€. 32 KaXKI0€ MOJHOE
PaCKpBITHE TEeMbl MAKCHMAIBHOE KOJTMYECTBO 0auioB cocTasiseT 1,67 Gamra.

MuHHMAaJIbHOE KOJHMYECTBO 0OaIoB 32 KOHCIEKTHI 110 Mipem pasjenaM

Nel.2.3 B 1 cemecTpe no ouHOM dopMme oOvueHns 3 0ajia, T.€. 3a KaXKIblil KOH-
CIIEKT MUHHMAaJIbHOE KOJIMYeCTBO 0ayioB cocTasigeT 1,0 Oa.

J11s1 Toro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIMMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEpEeNUCHIBAHUMM KOHCIIEKTa B UTOTOBBIN peil-
THUHT UJET CPeIHUIN Oasll MO BCEM MOMBITKAM.

Kpurepuu onennBanusi koncnekros CPC
2 cemecmp
ouHas gpopma

MaxkcuMaabHOEe KOJMYECTBO 0aJI0B 38 KOHCHEKTHI 110 #amu pasaenaM Ne 5,
6.7.8.9 Bo 2 cemecTpe 110 0uHOU hopMe 00yueHHa 8 0aJJIOB, T.€. 32 KaXXK10€ I10JI-
HOE€ PacKpBITHE TEMbl MAKCUMAJIBHOE KOJIMYECTBO OaMIOB cocTaBisieT 1,6 Oamna.

MuHNMaAJIFHOE KOJMYESCTBO OAJUIOB 3a KOHCIEKTHI O mamu pasjnenaam Ne 5,

6. 7,8, 9 Bo 2 ceMecTpe o O4YHOU dopMe 00yUEHHUS 5 0aJJIOB, T.€. 32 KaXKIbIH
KOHCIIEKT MUHUMAaJILHOE KOJINIeCTBO OauioB cocraBisieT 1,0 Oain.

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIUMO HAIKUcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOpHOM NEepPENUCHIBAHUN KOHCIIEKTa B UTOTOBBIM pEil-
THUHT UJET CPEAHUIN OaslT M0 BCEM MOIBITKAM.




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 OUCYunIuH

Hanpasnenune noarorosku: 09.03.01 MHbopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKU MH(OPMALIMU ¥ YIIPABICHUS

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: 09.03.01 MadopmaTrka U BEIMUCIUTENbHAS TEXHAKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00PaO0TKH MH(OPMAIIMU U YIIPABICHHUS

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIH OnieT Ne 2
1. Ckxopocms u yckopenue. IIpocmetiuiue 6udbl 08UICCHUL MAMEPUALLHOTL 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 OUCYunIuH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA
[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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 IDicovis—Jlenya.

4.

Bulbepume odun sapuanm omsema

Ha pucynkax n300paskeHbl 3aBUCUMOCTH OT BPEMEHH KOOPIMHATHI M YCKOPEHHUs MaTepHaIbHON TOUKH, KOJIeOromIeiics Mo 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 oopasoBanus Poccuiickoit deneparm
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUS
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 MapopmMaTrKa U BEIMUCIUTENbHAS TEXHUKA
Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pab0OTKU MHQOPMAIMY U YIIPaBICHHS

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 moxasaH rpauK 3aBHCHMOCTH MPOEKIHH CKOPOCTHY, OT BpeMeHH ( © — eIMHUYHEIH BEKTOP MOJIOKH-
+

TEJBHOTO HampaBieHus, V; — IPoeKuus ¥ 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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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 obpasoBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem Unghopmayuonnvix mexnonouii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 NudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa00TKN MH)OPMAIMY U YIIPaBICHHS

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 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pa00OTKH MHMDOPMAIIUH U YIIPABJICHUS

Cemectp 1
YTBEPXJIAIO
3ap.umkiom ®MJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OnaeT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepeus.
2. Oumponus. Bmopoii 3axon mepmoOuHamuxu.
3. Cmopounue cunvl. 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 [OKa3aHo 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

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

Daxynemem HHpopmayuoHHbIX mexHoioutl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 NnudbopmaTrka U BEIMUCIUTEIbHAS TEXHUKA

Tpodwis:. ABTOMATH3UPOBAHHBIC CHCTEMbBI 00pabOTKH HHGOOPMAIIUH U YIPABJICHHS

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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PabOTKU WH()OPMALIMU ¥ YIIPABICHHUS

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

1. Homenyuanvnas suepeus mena 0sudicywe20ca oo Qelcmeuem Custbl MsjiCecmiu.

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

4. Buibepume 00un eapuanm omeema
CIUTOLIHOM ¥ MOJIBII IIMJIMHAPBI, HMEIOIIIe OJIMHAKOBBIE MAaCChl U PaJANYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA
ropky. Eciy HadanbHBIE CKOPOCTH TE OJUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

3) oba Tena NOAHUMYTCS HA OJIHY 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 HAMOHANBHBIN HCCIEA0BATENLCKUN TEXHOJIOTMUECKUN YHUBEPCUTET

Daxynomem Unghopmayuonnvix mexnono2uii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 NudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00PabOTKH MHGOPMALIUY ¥ YIIPABICHUS

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 n3obpaxxeH mukmundeckuid npouecc. Ha ydactkax CD-DA Temmepary-
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 BhICIIEro oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis:. ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa0OTKK HHGMDOPMAIIMK U YITPABICHUS

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

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

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

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

Daxynemem HHpopmayuoHHbIX mexHoI02utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 09.03.01 MudopmaTika 1 BEIYUCIUTENbHAS TEXHUKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

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 npencraBinen rpaguk GYHKIUH paclpeneseHus MOJIEKYN UIealbHOTO ra3a 1o CKO-
f (V) = ﬂ
poctsm (pacnpenencane MakcBema), Tae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

KJIIOYEHbI B MHTEpBaJie CKOPOCTeH OT V 10 v+dv B pacuere Ha eIMHHILy 3TOro uHTepBana. J{ns
9TOH (YHKIH BEPHBIM YTBEP KICHUEM SIBISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAaKCHMyMa HE MEHsIETCS;
2) 1p¥ HOHIKEHUH TEMIIEPATYPhl BEIMYNHA MAKCHMYyMa PacTeT;
3) pu U3MEHEHHHU TeMIIepaTypsbI IUIOIAIb O/ KPHBOil H3MEHSETCS.

A

CocTaBuTeb: Aroou— E.B. SIkosnega

MuHHCTepCTBO HayKH U Bhicuiero oOpa3zoBanus Poccuiickoit ®eneparun
HmxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (ruan)



(enepanbHOro roCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOI0 YUPEKICHUS BBICLIEr0 00pa3oBaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.01 UudbopmaTrka U BEIMUCIUTEIbHAS TEXHUKA
[Tpoduas:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PaOOTKU WH()OPMALIMU ¥ YIIPABICHUS

Cemectp 1
YTBEPXJIAIO
3ag.unkom OMJ] /ﬁ“’ "~ T.I'Makycesa
15.03.2023 1.
JK3aMeHANHMOHHBIN OmaeT Ne 13
1. Ab6coriomno neynpyauii yoap 08yx uwiapoa.
2. Buympenuss snwepeusi cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un sapuanm omeema

[lap u moxnas chepa, IMEIOIINE OJUHAKOBBIE MACCHl U PaINyChl, BKaTBIBAIOTCS 0e3 IPOCKaIb3bIBaHKA HA TOpKy. Eciu
HavaJlbHbIe CKOPOCTHU TeJl OUHAKOBHI, TO. ..
BAPHUAHTBI OTBETOB:
1) BslmIe mogHUMETCS ToIast cdepa ;

2) o0a Tena MOAHUMYTCS Ha OJHY U TY YK€ BBICOTY;
3)  BBIIIC TOMHUMETCS AP

CocTaBuTelib: Ao 7 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynomem Unghopmayuonnvix mexnonouii
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 09.03.01 MHdopMaTHKa U BEIYUCIUTENbHAS TEXHUKA
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHPOPMAIIMY U YIPABICHHS

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
IK3amMeHAIMOHHBIH OusteT Ne 14
1. 3axou Bcemupnozo mazomenus. I pasumayuonnoe none. Hanpsascennocms 2pagumayuonio2o nos.
2. Paboma pacwupenus 2aza. Puzuueckuti CMbICll YHUBEPCANbHOU 2A30801 NOCMOSAHHOL.
3. Iocnedosamenvroe u napaiieibhoe coeouHeHue HPOBOOHUKOS.
4, Buibepume 00un eapuanm omeema
T
1 . 5 Ha pucynke usobpaxen uuki KapHo B koopaunarax (T,S), rae S-auTponus. AnunabaTHoe
- C)KaTHe IMIPOUCXOJUT Ha JTaIe ...
) ¥ BAPUAHTBI OTBETOB:
N4-1;, 2)3-4; 3)1-2; 4)2-3.
- - 3

¥

CoCTaBUTEb! = S E.B. Slkosnesa



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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA
[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PabOTKU WH()OPMALIMU ¥ YIIPABICHHUS

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

=

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

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

3TOM BEKTOp MOJHOI0 YCKOPEeHMs 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
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 NnudopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH HHGOPMALIUK U YIIPABICHUS

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

Ipu pacuere MOMEHTOB HHEPIIMH Telld OTHOCHTEIBLHO OCeil, He
NPOXOISIIMX Yepe3 LEHTP Macc, UCHoNb3yT Teopemy LlTeit-
Hepa. Ecnu och BpaleHus TOHKOIO KOJIbIIa MEPEHECTH 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 Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»

Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

I[po¢unb:_ABTOMaTH3NPOBAHHBIE CHCTEMBI 00pa00OTKN MHOOPMAINHN U YIIPAaBICHHS

Cemectp 1
YTBEPKIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 1.
JK3aMeHANMOHHBIN OmaeT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenus cocmoanus. 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 CHJION MPH MEPEMEICHUH YaCTHIBl B TOUKY ¢ KoopauHatamu (4; 3), pas-
HA...

BAPHUAHTHBI OTBETOB:

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

CocTaBuTe/ib: e E.B. SIkosnesa

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

Daxynemem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 MadopmaTrka U BEIMUCIUTEIbHAS TEXHUKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHGOPMAIIMY U YIPABICHHS

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

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

1) He uzMeHsieTCS;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBuTe/b: S E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH U BBICIIET0O oOpa3oBanus Poccuiickoit denepanuu
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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PabOTKU WH()OPMALIMU ¥ YIIPABICHHUS

Cemectp 1
YTBEPXKJIAIO
3ag.umkom OMJ] /ﬁ“’ " T.I'Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmteT Ne 19
1. Kunemuueckas snepeus epawenus meaa.
2. Maxpockonuueckue napamempbt.
3. Ione 06yx beckoHeuHbIxX NAPANICTbHBIX PASHOUMEHHO 3APAHCEHHBIX NIOCKOCELL.
4. Buibepume 0dun eapuanm omeema
T 5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpoOmus, ABIsSETCS
BAPUAHTBI OTBETOB:
1) uzobapHbIM CHKATHEM;
) 2)U30XOPHBIM OXJIAXKICHUEM;
3) U30TePMUYECKUM CIKATUEM;
3 4) amnabaTHBIM PaCHIUPECHUEM.
CocTaBuTe/ib: ' Ao £ E.B. Slkosnesa
MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(elepaabHOroO roCyIapCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEXKIEHHS BHICIIEr0 00pa30BaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHupopmayuonHsix mexnono2utl
Llukn uszuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 09.03.01 MadopmaTrka U BEIMUCIUTENbHAS TEXHAKA
Tpoduns:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH HHGOPMAITNH U YIIPABICHUS
Cemectp 1
YTBEPXIAIO
3ap.mmkiiom ®MJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHaNMOHHBIN OmaeT Ne 20
1. 3axowu coxpanenus momenma umnyisca.
2. Ocnosuvie nonoscenus MKT.
3. Honynposoonuxu. Cobcmeennas nposooumMocms nOAYRPOEOOHUKOS.
4. Bwibepume odun eapuanm omeema
£(v) & Ha pucynke npencraBneH rpaduk QpyHKIIUH pacnpenelieHUs MOJICKYJ HaeaIbHO-
dN
fv)=—-
ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBema), Tie N&v _ j0ns mo-

JIEKyJI, CKOPOCTH KOTOPBIX 3aKIIOYEHBI B MHTEpBale CKOpocTeil oT v 10 v+dv B
pacueTe Ha eIMHUILY 3TOT0 MHTepBaia. s 3Toi PyHKIIMN BEPHBIM YTBEP)KICHH-
€M SIBJIIETCS IPU BO3PACTAHUU TEMIEPATYPBL: ...

BAPHUAHTBI OTBETOB:
1) MakCUMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY OOJIBIIMX CKOPOCTEH;
2) IIOIIA/b MO KPUBOI yBEIUYHUTCS;
3) MaKCHMyM KPHBO# CMECTHTCSI BIICBO, B CTOPOHY MEHBIIUX CKOPOCTEH.

P e —

2 ¥

BEF

CocTaBuTe/b: Ao E.B. SlkoBnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PabOTKU WH()OPMALIMU ¥ YIIPABICHHUS

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’KaIOIIMH 3aBUCHMOCTb OT BPEMEHH BEJIMYMHBI MOMEHTA CHUII, IECTBYIOIINX HA TENO.
BAPUAHTBI OTBETOB:

M M M o

1) b2 ) t;4) k.
CocTaBuTe/ib: ' Ao oo E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPESIKICHHUS BBICIIETO 00Opa30BaHMs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue noarorosku: 09.03.01 MadopmaTrka U BEIMUCIUTENbHAS TEXHAKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHPOPMAIIMY U YIPABICHHS

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/C, TO BEKTOpP CKOPOCTH
HEHTPA MACC 3TOM CHCTEMBbI HAIIPABJICH. ..

m, BAPUAHTBI OTBETOB:

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

2) Baoiss ocu +OX

3)Bmonb ocu OX.

~y

~
=]

CocTaBuTeib: E.B. SIkosnesa



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

Daxynomem HHpopmayuoHHbIX mexHono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

I[po¢unb:_ABTOMaTH3NPOBAHHBIE CHCTEMBI 00pa00OTKN MHOOPMAINHN U YIIPAaBICHHS

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. Tepmoounamuyeckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

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

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

CocTaBuTelib: e E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIero oopasoBanus Poccuiickoit denepanuu
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIE10BATEIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynomem UnghopmayuonHvix mexnono2ul
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 MudopmaTrka U BEIMUCIUTENbHAS TEXHAKA
Tpo¢unb:_ABTOMATH3MPOBAHHBIE CUCTEMbI 00PaOOTKH UHPOPMAIIMY U YIPABICHHS

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

1. Ipyocunnvii masmuux.

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

3.  Dnexmpuueckuti mox. Cuna u HI0OMHOCHb MOKA.

4. Bwibepume odun eapuanm omeema
CpenHsiss KHHETHYECKasi SHEPTUsl MOJIEKYJI ra3a npu TemiiepaType 7 3aBUCHUT OT HX CTPYKTYPbI, UTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BUJOB ABUXCHHA aTOMOB B MOJICKYIJIC. HpI/I YCJI0BUH, YTO UMEIOT MECTO TOJIBKO IMOCTYyIa-
TEJIHHOE U BpalaTeNIbHOE IBIKEHUE, CPEeIHsI dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

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

CocTaBuTeb: Ao E.B. SlkoBnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

I[po¢ub:_ABTOMaTH3NPOBAHHBIE CHCTEMBI 00Pa0OTKN HHQOPMAIINHY U YIIPABICHHS

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. Onexmpocmamuyeckoe none u e2o nanpaxicennocnv. Cunosble AuHuiL.
4. Buibepume 0dun eapuanm omeema
T 5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpoOmus, ABIsSETCS
BAPUAHTBI OTBETOB:
1) aguabaTHBIM CXKATHEM |
) 2)U30XOpHBIM HArpeBaHUEM;
. 3) u300apHBIM pacUIPEHHUEM;
3 4) M30TEepPMHUICCKUM PACIIUPEHHUEM.
CocTaBuTelib: T £ E.B. Slkosnesa
MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Llukn uszuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue noarorosku: 09.03.01 MapopmMaTrKa U BEIMUCIUTENbHAS TEXHAKA
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKHU UHPOPMAIIMY U YIPABICHHS
Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHaIMOHHBIN OmaeT Ne 26
1. Dnepeusn capmonuueckux xonebarnuil.
2. Buympennss snepeus peaibro2o 2asd.
3. Cmopounnue cunvl. Dnexmpodsuicyuias Cuia u Hanpsjicenue.
4. Bwibepume odun eapuanm omeema
p F 3 o
Ha (P,V)-nuarpamme n3zo0pakeH nukimdeckuil nponecc. Ha yuyactkax DA-AB Temmnepary-
3 L-- - pa...
A L, g BAPUAHTBI OTBETOB:
2r 1) noBsimaercs;
’ 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
DI +1m— iC 3) moHmxKaeTcs;
4) na DA — nonmkaetcs, Ha AB - moBsIaeTcs.

CocTaBuTeib: oo E.B. SIkosnesa



MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus 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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMbI 00PabOTKU WH()OPMALIMU ¥ YIIPABICHHUS

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

2. IIpumenenue nepsozo 3axona meDMO@uHClMuKM K u306apultec;<0/wv U uzomepmudecKkomy npoyeccy. Aouaba-
muyeckuii npouyecc.
3. Tlomenyuan snekmpocmamuyecko2o nojs. 3K6Mn0meHuuaﬂbel€ noeepxrHocmu.

4, Buibepume 00uH eapuanm omeema

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

BAPUAHTBI OTBETOB:

1) ot Hac NePIEHANKYIIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) K HaM TIEPIECHINUKYIIAPHO IIOCKOCTU PUCYHKA.

CocTaBUTENb! oo E.B. Skosnepa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHUS BBICIIET0 00pa30BaHUsA
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIX mexHoio2utl
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.01 NudbopmaTrka U BEIMUCIUTEIbHAS TEXHUKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

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

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

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

CocTraBuTenb: S 7 E.B. Slkosnesa



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
Daxyrvmem UHpopmayuonnvix mexmonocutl
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 09.03.01 Mudopmatrika v BIYHUCIUTEIbHAS TEXHUKA
[Tpodunb: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKN MHOOPMAIIMK U YIIPABJICHUS

KPUTEPUU
OLICHKH 3HAHUI CTYIeHTOB Ha Jk3amMeHe (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 BCECTOPOHHHUE 3HAHUS IO BOIMPOCY OUJIETa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCcKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOMHO M TMOCJIEA0BATENILHO W3JIaraeT yueo-
HBIM MaTepuall, TEMOHCTPHUPYS YMEHUE aHATU3UPOBATh PA3INYHbIC HAYYHBIE 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, ecnv CTyAeHT:

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

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIbHO M3JaraeT yd4eOHbI MaTepual, npei-
IPUHUMAET MOMBITKYA aHAIU3UPOBATH PA3NUYHbIE HAyUYHbIE B3MVIAbI U 0OOCHOBAThH

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



- YMEET CBS3BIBATh TCOPETUYECKHUE TMOJIOKEHHS C MPAKTUUECKOMN JEATEIIbHO-
ctbio (1,0 <R<1,2);
- oTIIM9aeTcs pa3Butoi peusto (1,0 < R<1,2).

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

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

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

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

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

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

3a OTBET Ha 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).



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

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenue noarorosku: 09.03.01 UudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3WPOBAHHBIEC CHCTEMBI 00PabOTKH MHMDOPMAIIUHU U YIIPABICHUS

Cemectp 2

YTBEPXKJIAIO

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

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Macnumnasn undykyus. 3axon Amnepa.
Cospemennble npedcmaesienus 0 ceeme.
Tennosoe uznyyenue. 3axon Kupxeoga.
4, Bwibepume 00un eapuanm omeemad
Peaxius pacraia mpoToHa Mo cxeme p—oe tv+v
HEBO3MOXKHA. JTO SIBISICTCS CJICJCTBUEM HEBBIOJIHEHHS 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 OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHHUS BBICIIETO 00Opa30BaHM
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynomem Unghopmayuonnvix mexnonouil
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 09.03.01 MHdopMaTHKa U BEIYUCIUTENbHAS TEXHUKA

Ipouis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa0bOTKN MHOOPMAINHY U YIIPAaBICHHS

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 JIOKAIU30BaH B MPOCTPAHCTBE B mpezenax A x = 1 MkM. Y4uuTbiBas, yTo nocrosiHaas [Inanka 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
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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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 u3o00pakeHbl cTalliOHapHbIE OPOUTHI aTOMa BOJOPOJA COIIACHO MOJIe-
mu Bopa, a Taxke yCIOBHO M300pa)KeHBI NEPEX0/Ibl IEKTPOHA C OJHOW CTalMoHap-
HOHM OpOHUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyYCHHEM KBaHTa 3HEPTHU. B yib-
TpaHoIeTOBON 00JIaCTH CIIEKTpa 3TH Mepexopl Aal0T cepuro JlaliMana, B BUANMO
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredt wactoTe
KBaHTa B cepun JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

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

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hampasnenue noarorosku: 09.03.01 MadopmaTrka U BEIMUCIUTENbHAS TEXHAKA

Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKH MH(DOPMAIINU ¥ YIIPaBICHUS

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] /ﬁ" " T.IMakycesa
15.03.2023 1.
IK3aMeHAHOHHBIH OmteT Ne 4
1. [ua- u napamacnemuxu. @eppomacHemuKu u ux c60uCmed.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenios ¢ noMowbI0 JUH3.
3. 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 otaaun (€). Yrox paccesaus 90°, HampaBlieHUE ABMKEHUS 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 HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Hpodmm,: ABTOMAaTH3MPOBAHHEIE CHCTEMBI O6Da60TKI/I I/IHd)ODMaTII/II/I W YIIPpABJICHUA

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: 09.03.01 NudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA
Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKH MH()OPMAIINU ¥ YIIPaBICHHUS

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

Ha pucynke nokazana opuenmayus 6ekmopos 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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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 600opoda no Bopy. Judpaxyus muxpouacmuy. Boanvt de Bpoiiis.
4. Buibepume 0dun eapuanm omeema.

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

CocraBuTensb: Arau— -.B. SlkoBnesa

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

Daxynomem Unghopmayuonnvix mexnono2uii
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 09.03.01 MHdopMaTHKa U BEIYUCIUTENbHAS TEXHUKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa00OTKN MH)OPMAINY U YIIPaBICHHS

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] /ﬁ&“’ " T.IMakycesa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouyer Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKuX HICHKAX.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerores 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 pemeTlm? (J — UHTCH-

CHUBHOCTH CBETa, P yroJ Tudpaxiunm).

BAPUAHTBI OTBETOB:

] ]
10T n 1 T

. A\

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

CocTaBuTens: 7 E.B. Slkosnesa



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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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 16 tc
ABCDE ! !
20 '
-4+ Bapua :TLl OTBETOB:
1)B; 2)A,;
3)C; 4)D; 5) E.
CocTaBuTEIb: e < 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: 09.03.01 MapopmaTHKa U BEMUCIUTEIbHAS TEXHAKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pab0OTKU MHOOPMAIIMY U YIIPaBICHHS

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] /ﬁ“’ " T.IMakycesa
15.03.2023 1.
JK3aMeHAlMOHHBIIH Outer Ne 10

1.  Hwoykmusnocme. Camoundykuus. Bzaummnas undykyus.

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

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

Ha pucynke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAILHON TUIOTHOCTH HEpreTHYe-
CKOH CBETHMOCTH a0COJIIOTHO YEPHOTo Tena OT UHBI BoHbI mpu T=6000K. Ecnu
TeMIlepaTypy Tela YMEHBIIHUTD B 2 pa3a, TO SHEpreTHYeckas CBETUMOCTb abCOIIOT-
HO YEPHOT'0 TeJa YMEHBIIUTCS. .

BAPUAHTBI OTBETOB:

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

1,4 6000 K

L

500 P, HM CocTaBuTeb: o 7 E.B. SIkosnesa



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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Hpodmm,: ABTOMAaTH3MPOBAHHEIE CHCTEMBI O6Da60TKI/I I/IHd)ODMaTII/II/I W YIIPpABJICHUA

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. Bbl6epume 0()MH eapuarnm omeemada. Tlonnas cucmema ypa@HeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = 81_3) — -+ =
j‘Edl =- 87(15 fDdS = J‘pdV
@ ®»% @ )
—
- = - apn| .= — =
Hdl = J‘ j+— s j‘Bds =0
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;
=
- = AD . o =
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: 09.03.01 NudbopmaTrka U BEIMUCIUTEIbHAS TEXHUKA
Tpodwns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pa00OTKK HH(OPMAIIUU U YIPABICHUS
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 pois ad 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: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pabOTKH MHADOPMAIIUHU U YIIPABICHUS

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

Ha pucyHke noka3aHbl HarpasieHus najaromuiero gorona (y), paccesHHoro ¢ortoHa (y’) u
9JIeKTpoHa oTHa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H

- =]
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 Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hamnpasnenne moarorosku: 09.03.01 NudbopmaTrka U BEIMUCIUTEIbHAS TEXHUKA

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
UMKJZ ¢M3MKO*Mam€/WamMV€CKMX ()MCL}M}’UZMH

Hamnpasnenue noarorosku: 09.03.01 UudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pab0TKH MH(M)OPMAIIMK U YITPABICHUS

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: 2 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: 09.03.01 NUnrdbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Tpodws: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pa00OTKH HHGOPMAIIMU U YIIPABICHUS

Cemectp 2
_ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue PAMKU 6 MACHUNMHOM NoJe.
2. Hoaspuszayus ceéema. Ecmecmeennulil u nosapu306antbvlii ceem.
3.  Usmepenue paduoakmusHo20 usny4eHus.
4. Buwibepume o0un sapuanm omsema

s p d f HpI/I nepexogax dJCKTPpOHA B aTOME € OJHOI'O YPOBHA HAa APYTI'OM 3aKOH COXpaHe-

k.

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

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

CocTaBuTeb: = S == E.B. SlkoBnesa



d
u
d

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

Daxynomem HHpopmayuoHHbIX mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pa00OTKH MHMDOPMAIIUH U YIIPABJICHUS

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: 09.03.01 MHdopMaTHKa U BEIYUCIUTENbHAS TEXHUKA

Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pabOTKH MH(OPMAIIMU U YIIPABICHHUS

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 00un sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3InIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU NHTCHCUBHOCTAMU. Kakoi PUCYHOK COOTBETCTBYECT CJIy-

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 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 OUCYunIuH

Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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: 09.03.01 UudbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA

Tpodub: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pab0OTKK UH()OPMAIIUU U YIPABICHUS

Cemectp 2

YTBEPXJIAIO

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

3. Hoepnwiti peaxmop

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

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

3. Jp
Jy =Z~11’4) Js :E'

CocraBuTren E.B. Slkosnesa



) 4 6000 K

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

Lukn ¢pusuxo—mamemamuueckux OUCYunIuH
Hampasnenue noarorosku: 09.03.01 UndbopmaTrika U BEIMUCIUTEIbHAS TEXHUKA
[Tpoduis: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKH MH()OPMAIIUK U YITPABICHUS

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: 09.03.01 MadopmaTrka U BEIMUCIUTENbHAS TEXHAKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKH MH(OPMAIINU ¥ YIIPaBICHUS

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

Hanpasnenue noarorosku: 09.03.01 Mudopmatrika v BIYHUCIUTEIbHAS TEXHUKA
[Tpodunb: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pabOTKN MHOOPMAIIMK U YIIPABJICHUS

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

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

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

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBIM MaTepHall, IEMOHCTPUPYS] YMEHUE aHATU3UPOBATh PA3IUYHbIC HAYYHBIC B3TJIs-
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, ecnv CTyAeHT:

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

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIFHO M3JaraeT yd4eOHbI MaTepual, npei-
IPUHUMAET MOMBITKYA aHAIM3UPOBATH PA3NIUYHbIE HAYyUHbIE B3MVIAIbI U 0OOCHOBAThH
COOCTBEHHYIO TO3UIIHIO, TIPH ITOM JOIyCKaeT He3HaunTeapHbie ommoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUYECKUE IMOJOKEHUS C MPAKTUUECKON AEATENBHO-
cteio (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 MaTepual u3jaraeT penpoayKTUBHO, JOMYCKas HEKOTOPHIE OIINO-
ku (0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3IJISAIBI,
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 CTyIeHT:

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

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM (u3HuecKUM 3akoHaM (R<
0,75);

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

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

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



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
deneparbHOTO TOCYAaPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTHI

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpapnenue noarorosku: 09.03.01 MudopmaTrika v BIYHUCIUTEIbHAS TEXHUKA
(k00 u HaumeHosaHUE)

[Ipoduns/mporpamma: ABTOMATU3MPOBAHHBIC CUCTEMbl O0pPabOTKHM HMHGMOPMAIIUU U
yIIpaBICHUS

KoMIJIeKT TeCTOBBIX 3aJaHuH 1JIs1 NMpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HTOIrOBOI'0 TECCTUPOBAHUSA

o pucumiinae Pu3uka

PexoMeHgalIMU 10 MCIOJb30BAHUIO

KOMIIIEKT TECTOBBIX 3aJaHUI COIAEPKUT TECTHI IS TEKYLLEro KOHTPOJIS 3HAHWM 110
paszienaM ¥ UTOrOBOIO KOHTPOJIS 3HAHUM, YMEHUN M HABBIKOB CTYJEHTOB 10 BaXKHEHIIIMM TEMaM,
U3ydaeMbIM 1o ¢usuke. s kaxmaol ydeOHO# rpynmbl pa3pabOTaHO YeThIpe BapHaHTa PaBHO-
CJIOKHBIX U NapaJUICIIBHBIX 110 COAEPKAHUIO TECTOB.

Ha BpImosHEHHE KaKa0ro UTOrOBOr0 T€CTA MO AUCLUIUIMHE PEKOMEHYEM BBIIEIATh
1o 60 MUHYT.

Ilocne mpoBeneHHs TECTHPOBAHUS CTYIAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIMCT
(6mank) ¢ oTBeTaMM K 3afaHusaM Tecta. [IpoBepky G1aHKOB yAOOHO OCYIIECTBISAThH, €CIM OTBETHI
nomelnieHsl B Ta0auiy. OLeHKa pe3ylbTaToB AESITeIbHOCTH CTYIEHTOB IO OTBETaM 00ecreYnBaeT
OIEpaTUBHOCTb KOHTPOJIA.

BxiroueHune B TeCT 3a/laHUi «y3KOH HaIllpaBIEHHOCTH», 00€CIIEUMBAIOLINX POBEPKY
OJIHOM — IByX €MHMI] HOBBIX 3HAHWM, [TO3BOJIIET YBEIMUUTh KOJIMUYECTBO 3alaHU TECTA 110 CPAB-
HEHUIO ¢ OOBIYHBIM YCTHBIM OIIPOCOM CTYJIEHTOB. BMecTe ¢ TeM TecThl He 00ecreurBatoT IpoBep-
Ky BC€X BHJOB (JOPMHMPYEMBIX YMEHHUI M HaBBIKOB, HallpUMep, YMEHHs 0OOOCHOBBIBATh OTBET, a
3HAYUT, HE MOTYT 3aMEHUTh YCTHBIM ompoc. [103ToMy HTOroBO€ TECTHpOBAaHUE 1E€IECO00pPa3HO
HPOBOJUTH NEpe] IK3aMEHOM JIJIsl ONEPAaTUBHOM JMAarHOCTUKHM YCBOEHHSI OCHOBHBIX (PM3UYECKUX
TTOHSTHUH.

Jlnsg mpoBEpKM MTOTOBBIX 3HAHWM CTYIEHTOB Ipeanaraercs 4 BapHaHTa TECTOB.
Kax et Tect cocTouT U3 25 TecToBbIX 3a4aHuH. Bpems BeinonHeHns Tecta 60 MUHYT

OCHOBHOI KOMIIJIEKT TECTOBBIX IK3AMEHALMOHHBIX 3aJaHU HaXOAMUTCA B MOJYJIBHOMN
00BEKTHO-OPHUEHTHPOBAHHOMN JTUHAMHYECKON yueOHOU cpene — MOODLE
(https://moodle.nchti.ru/) u Moxet UCHOAL30BATHCSA KaK JUIS TEKYIIErO KOHTPOJIS 3HAHWUN O OT-
JIeIbHBIM pa3jiesiaM, TaK U NTOrOBOIO0 KOHTPOJISI 3HAHUM CTYJEHTOB IO TUCIUILIMHE.

MakcumanbHOe KOJMYECTBO OallJIoB 32 UTOrOBOE TEeCTHpoBaHHE 3 Gajta 3a 25 TECTOBBIX
3aJIaHHH, T.€. 32 KKI0€ MPaBIIILHO BHITOJHEHHOE TecToBoe 3ananue 0,12 Gamra.

Jlnist TOro 4ToObl UTOTOBOE TECTUPOBAHHE CUMTAIOCH CIAHHBIM, HEOOXOJMMO BBITOIHUTD
ero Ha 2,0 Oamna u Bbimie. [Ipy MOBTOPHOM TECTUPOBAHUM B UTOTOBBIA PEUTHHT WUIET CPEAHHIMA
0aJu1 IO BCEM IOTBITKAM.



https://moodle.nchti.ru/

CTtpykTypa Tecta no gpuznke

Ne HaumeHoBaHHe pa3gena quc-
Ne zamanusn Tema 3aganus
n/n M ILJIMHDBI
1 O06paboTKa pe3yabTaTOB U3MEPECHUI
23 KuHemaTrka TOYKH M TOCTYMATEIBHOTO IBIIKCHHUS
' TBEPIIOIO Tea
4 Junamuka. 3akoHsl HeroToOHA.
1 MexaHuka
5 JluHaMudveckue mapaMeTphl BpalaTeIbHOTO JIBUXKE-
HUS TBEPJIOTO TeJia
6 JlnHaMuKa BpamaTeIbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHEHHS B MEXaHUKE
7 CrieranbHas TCOPHSI OTHOCHTEIEHOCTH
8 OCHOBHBIE TIOJIOKCHHS W TOHATHS MOJICKYJISPHO-
KHHETHYECKON TeOprH. 3aKOHBI HICANBHOTO Ta3a
MonexynspHas Qu3nKa H Tep-
2 MOJIWHAMHUKa 9 CpeHHHH OHCPIUA MOJICKYJI
10 Bropoe Hauano tepmoguHaMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca misl 3JI€KTPOCTATHIECKOTO TIONSA B
BaKyyMe
3 9J‘IeKTpI/I‘IeCTBO YU MarHEeTU3M 13 CBs13b HaNps>KEHHOCTU U MOTCHIIMAJIa
14 DNEeKTPUIECKOe W MarHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUYECKUX U MAarHUTHBIX TOJIEH
16 Komne6anns. OcHOBHBIEC TOHATHUS U OTIPEICICHUS
17 CrnosxeHre TapMOHMYECKUX KOJIeOaHMi
4 Koneb6anus u BoJHBI
18 OHeprust BoiHEL [lepeHOC PHEPTUU 3JIEKTPOMArHUT-
HOU BONTHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BoHOBast 1 KBaHTOBAs OINITHKA 20 [Monspuzanus u AUCIIEpCUs CBeTa
21 TemmoBoe uznydyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otrbopa
KpanToBas ¢u3uka u (u3MKa KopnyckynsipHO-BOTHOBOH Ayajn3M CBONCTB YaCTHI]
6 aToMa. DIEMEHThI SIePHON (u- 23 BeriectBa. BonHoBast (yukims. COOTHOIICHHE He-
3UKH M (DU3MKH 3JEMEHTapHBIX ompezenenHocrei I'eiizenbepra
JacTuL. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 DyHaamMeHTalbHbIe B3aUMOIEHCTBUS
Kpurtepuu ouneHkH pe3yJbTaTOB HTOTOBOT0 TECTHPOBAHUS:
KonndecTBo BepHO BHIIOIHEHHBIX 3aJaHUN 21-25 17-21 13- 17 0-13
3a KaXkJIblil BEpHBI OTBET Ha BOIIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oo0pa3en JiucTa 0TBETOB CTY/JEHTA.

Howmep 3apanus

Howmep npaBuiibHOTO O0TBETA




Bapuanr - 1
3AJIAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEXIy MPUCTABKaMH K 0003HAUYCHUSIM CAMHHUI] H3MEPEHHS U

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

Kuio —

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

(K).
BAPUAHTBI OTBETOB:

106
10 -12
10°°
103
106
103
3AJAHME Ne 2,
Touka M ABMKETCS IO CIIUPAJIU € MIOCTOSHHOM O BEJIMYMHE CKOPOCTHIO B HAIIPABJIEHUH,

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

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

3AJJAHHUE Ne 3.
KoopanHara Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTJIacHO 3akoHy X = 4 + 3t - 5t%, re

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

1)
2)

4)

1)
2)

3)
4)

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

NHepunanbHOM Ha3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOW BBINOJIHIETCS NEpBbIA 3aKOH HproTOHA

B KOTOPOW BCE MEXAHUYECKHE SBJIICHUS MPOTEKAIOT OJJMHAKOBO MPHU OJMHAKOBBIX HAYallb-
HBIX YCIIOBHUSX

B KOTOPOM BBINOJIHAETCS BTOPOU 3aKk0H HproTOHA

KOTOpast IBUKETCA PABHOMEPHO



3AJAHUE Ne 5.

TonkocTeHHast TpyOKa M KOJIBI[O UMEIOT OJMHAKOBBIE MAcChl M panuychl (puc.). s ux

MOMCHTOB HHCPpUUHN CITpaBCaJIUBO COOTHOILIICHHUC. ..
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. Eciy HadanbHbIe CKOPOCTH ATUX Tell OJUHAKOBBI, 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 pa3mMepoOB BIOJIb HATPABICHUS ABHKCHUS

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

4) yBenuyeHHE pa3MEpOB B HANpPaBJICHUH MEPIEHANKYISIPHOM JBH>KEHUIO

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.

CpenHsisi KMHETHYECKas SHEPrus MOJIEKYJ Ta3a mpu Temmeparype T 3aBHCUT OT HX

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

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

v

BAPUAHTDBI OTBETOB:

3AIAHME Ne 11

SIBnenne BHYTPCHHCTO TPECHUA UMECT MECTO TP HAJIMYUU I'paJUCHTA ...



BAPUAHTBI OTBETOB:

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

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

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

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

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

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

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

=G 1

ra

BAPUAHTbBI OTBETOB:

3AJAHHUE Ne 14

Ha pucynke 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 ...
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BAPHAHTbI OTBETOB:

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

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

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

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

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



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

BAPUAHTBI OTBETOB:

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

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

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

3AJAHHUE Ne 19

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

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

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

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

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

BAPUAHTBI OTBETOB:

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



3AJAHHUE Ne 22

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

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

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

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

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

BAPUAHTBI OTBETOB:

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




d? 2m o Sx
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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) 3MeKTPUYIECKOro 3apsaa
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaxoAUTCs B LIEHTpe cepruyeckoil moBepxHocTu. Ecau 3apsan 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 npencrabieHa 3aBUCUMOCTh MAarHUTHOTO IOTOKA, IPOHU3BIBAIOIIEIO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D/IC UHIYKIMU B KOHTYpE paBeH HYJIIO Ha yYacTKe. ..

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 MHOJIS SBJISFOTCS 3aMKHYTBIMHU.

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

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

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



BAPUAHTBI OTBETOB:

1) ammuuTymaoi
2) ¢asoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CkJaipIBatOTCs IBa TApMOHUYECKUX KOJIEOAHUs OAHOTO HAIpaBJIEHUs C OJUHAKOBBIMM IIEpUOJa-
mu. PesynpTupyromiee kojgebaHrne UMEET MaKCUMAJIbHYIO aMILUTUTYAY NPH pa3HOCTH (a3, paBHOM

BAPUAHTBI 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 JBUKEHHUH JIEKTPUUECKUX 3apsI0B

4) npu NpSAMOTUHEHHOM PaBHOMEPHOM JBIMKEHUH 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBEeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa)keHHE U MPEJIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEPACIPENECIICHINE YHEPIUH CBETOBOIO U3IY4EHUS IPH HaJIOXKe-
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 mokasatess MPeTOMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3z u3MEHHUTCS MHTErpalibHas JydeHnciyckareiabHas cnocodHocts AUT, ec-
JM TeMIIepaTypy Tela yBeJIu4uTh B 2 pa3a?

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

[Ipu nepexomax 3a€KTpoHA B aTOME C OJIHOI'O YPOBHS Ha JIPYroil 3aKOH COXPAaHEHHS 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 3HAUCHHUS

3AJAHUE Ne 24

CranuonapusiM ypaBHeHueM lllpeaunrepa asst 3JeKTpoHA B BOAOPOJONOA00HOM 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) npou3BeICHUEM Mpe/eia H3MEPEHUI Ha YHCIIO ICJICHUI IIKaIbl mpudopa
3AJIAHHUE Ne 2.

Touka M gaBMXKeTCSA IO CIIMpaly B HaIlpaBICHUHU, YKa3aHHOM cTpenkod. HopmanbHoe
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 —oro 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.

IIpn pacuere MOMEHTOB MHEpIMH Tejla OTHOCUTENIBHO OCEW, HE MPOXOIAIIMX dYepes
LEHTP Macc, UCIob3yIoT TeopeMy LlITeilinepa. Ecnu och BpaleHHss 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.

CrnomHoi ¥ monblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MACChl U PaJInyCHhl,
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
OIWH KOCMOHAaBT, OTHOCHTCJIBHO BTOPOI'0, MOBOPAYUBACT CTCPKCHL U3 BCPTUKAJILHOT'O ITOJIOKC-
HUS B TOPU30HTAJIBHOE, TO OTHOCUTEIBHO BTOPOIO CTEPKEHD ...

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 MOJIEKYJI MaJbl IO CPAaBHEHUIO C MEKMOJIEKYIISIPHBIM PACCTOSTHUEM
2) MeXIy MOJICKYJIaMH YYUTBIBAOTCS CHIIbI IPUTSDKEHUS M OTTAJIKABAHUS
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 CBOOOBI MOCTYIATEILHOTO,

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

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

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

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3un uMeeT MECTO TP HAJIUMYUU TPAJUCHTA ...
BAPUAHTbBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCKOHEYHOIH paBHOMEPHO SapH)I(GHHOﬁ IIJIOCKOCTBIO C HOBerHOCTHOfI
IUIOTHOCTBIO 3apsaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIpaBJICHUEC YBCIUYCHUA IIOTCHIHAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u2

2) 1u3

3) 3ul

4) 2u4d

3AJIAHUE Ne 14
Ha pucyHKe npecTaBieHa 3aBUCUMOCTh MAarHUTHOTO TTOTOKA, TIPOHU3BIBAIOILETO HEKOTOPBIH 3a-
MKHYTBIIH KOHTYp, OT BpeMeHHd. DJIC HHIYKIUK B KOHTYPE MOJIOKUTEIBHA U 110 BEIMINHE MUHH-
MaJlbHa Ha HHTEPBAJIE. ..
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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 noJie IefiCTBYeT TOJIBKO Ha IBUXKYIIHUECS dIEKTPUUECKUE 3apsiIbl.

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

3) IloTok BeKkTOpa MAarHUTHOM HMHAYKUIUHU CKBO3b NPOU3BOJBHYIO 3aMKHYTYIO MOBEpX-
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 HHUXKC BOJIH ABJIAIOTCA ...

BAPUAHTbBI OTBETOB:

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

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

1) oHOM ompeesIeHHON U CTPOTo MOCTOSTHHON YacTOThI
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) yBenu4miIach B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJAHUE Ne 22

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

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

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

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

Bbpoiins 6ombie ...

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

Hecrannonapueim ypaBaeHneMm llpennHrepa siBiasieTcss ypaBHEHHME. ..

BAPUAHTBI OTBETOB:
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H—ﬂ\lf + U (x, y,z,0)¥ = I'Haai

1) 2m i
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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) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



		2023-05-03T10:15:50+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




