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Hepeuenb Komnemenuuﬁ u uHOuKamopoe oocmudicenus Komnemeuuuﬁ C yKaszanuem ymanoe
4)0pM”p08¢lHll}l 6 npouecce oceoenun 0ucuunmmbl
Kommerenmus:

YK-1CnocobeH oCyImecTBIATh MOUCK, KPUTUYECKUH aHAIU3 W CHHTE3 WH(OpMaluy,
MPUMEHSTh CUCTEMHBIN TOJXO/] IJIs1 pELIeHHsI TIOCTABJICHHBIX 3a/a4.

WNHauKaTopsl AOCTHXKEHUS KOMIICTECHIIHH:

VYK-1.1 3naeT MeTOaUKH MOMCKa, cOopa U 00pabOTKM MH(POPMAIIMK;, aKTyaJbHBIE POC-
cHiicke U 3apyOexHble UCTOYHHKH HH(popMaruu B cepe mpodeccnoHaIbHON AeATeIbHOCTH;
METO/] CHCTEMHOT'0 aHaJln3a.

YK-1.2 YMmeer npUMEHATh METOJIUKHA TOHMCKA, cOOpa U 00pabOTKM MH(OPMAINH; OCY-
HIECTBIISATH KPUTHUECKUN aHAIM3 U CUHTE3 MHPOPMAILMK, MOJyYEHHOM U3 Pa3HbIX UCTOYHUKOB;
NPUMEHATh CUCTEMHBIN TIOJXO/T JJISl PEIICHUs TOCTABJICHHBIX 3a7a4

VYK-1.3 Binaneer HaBbIKaMH MOMCKa, cOOpa U 00paOOTKH, KPUTHYECKOTO aHAIM3a U CHUH-
Te3a MH(POPMAIIUH; UCIIOIB30BAHUS CUCTEMHOTO TIOAX0/1a JIJIsl PEIICHHS TOCTABICHHBIX 3a/1a4.

Hnouxka- Bubl yueGHOI paboThI
mopbut 00- Jexyuu | Ilpakmuueckue | Jlabopamopuvie | Haumenosanue
CmudIceHun 3anamus 3anamus OUEHOUYHO020
KomnemeHn- cpeocmea
uuu
Tecmuposanue, PI'P
YK-1.1 Temui1-9 Temuwr 5-7 Temni1-8 niabopamopnas paboma,
koucnexkm no CPC,
IK3AMEH
Tecmuposanue, PI'P
YK-1.2 Temui1-9 Temuwr 5-7 Temwi1-8 niabopamopnan padoma,
koncnexkm no CPC,
IK3AMEH
Tecmuposanue, PI'P
VK-1.3 Testur 1-9 Testor 5-7 Temni1-8 nabopamopuas paboma,
koncnexkm no CPC,
IK3AMEH

Ilepeuenv oyenounvix cpeocme no oucuyunaune Puzuxka
1, 2 cemecTpa

Ouyenounvle cpedcmea Ko-60 Min, 6anoe Max, 6annos
Jlabopamopnwie padomol 6 12 24
Tecmuposanue no pazoenam 4 8 12
Koncnexm no CIITM 3 6 10
Pre 1 10 12
IK3amen 1 24 40

Hmozo: 60 100
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87 -100

OTiauyHO
(3a4TeHO)

OlLleHKa «OTIWYHO)» BBICTABJISIETCS CTYICHTY, €CIH
TEOPETHYECKOe CONIEpKaHhe Kypca OCBOEHO IOJHO-
CThIO, 0€3 MpOOENIOB; HMCUYEPIBIBAIONIC, MOCICI0BA-
TEJIBHO, YETKO U JIOTHYECKU CTPONHO HM3JaraeT Mare-
purai; cBOOOIHO CIIPaBIIAETCS C 3amadaMH, BOIIPOCAMH
Y IPYTHMHU BHJAMH TPUMEHEHHS 3HAHUIA; HCIIOIb3YET
B OTBETEC JOMOJHUTENIBbHBIA MaTepuana BcE Ipeay-
CMOTPEHHBIE TIPOTPAMMON 3aJaHMs BBITIOJHEHBI, Ka-
YEeCTBO HX BBIIIOJIHEHHUS OLIEHEHO YHCJIOM OajlioB,
OJIM3KMM K MaKCUMAaJIbHOMY; aHAJU3UPYET IMOJy4YCH-
HBIC PE3YNBTATHI; MPOSBISET CAMOCTOSTEILHOCTE MIPH
BBITIOJTHCHUH 3aTaHHUI

74 - 86

Xoporo
(3aureHo)

OmeHKa «XOpOIIO» BBICTABISACTCS CTYICHTY, €CIH
TEOPETUUECKOE COZCPKaHHE Kypca OCBOCHO IIOJIHO-
CTBbI0, HEOOXOJIUMBIE MPAKTHYCCKHE KOMIIETCHLIMU B
OCHOBHOM C(OPMHPOBAHbI, BCE MPEAyCMOTPEHHEIC
mporpaMMoii o0y4yeHus: ydeOHbIE 3a/laHHs BBIIIOJTHE-
HBI, KAY€CTBO WX BBIMOJIHEHHSI JOCTATOYHO BHICOKOE.
CtyzeHT TBepAO 3HAET MaTepuall, IPaMOTHO U TIO CY-
IIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HAa BOIPOC.

60 - 73

Y nosneTBo-
PpHUTEINHHO
(3aureHo)

OneHka «yJIOBIETBOPUTEIBHO» BBICTABISAETCS CTY-
JEHTY, €CJIN TEOPETUUECKOE COJIEPKAHUE Kypca OCBO-
€HO YaCTUYHO, HO MPOOENbl HE HOCAT CYLIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO TPEAyCMOTPEHHBIX IMpPO-
rpaMMOH 3aJaHWi BBIIOJHEHO, HO B HHUX HMEIOTCA
omKOKY, IPU OTBETE HA MOCTABJIEHHBIH BONPOC CTY-
JNEHT JIOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO TIpa-
BUWJIbHBIE (POPMYJTHPOBKH, HAOMIOAAIOTCS HapyLICHUS
JIOTHUYECKOHN TTOCIIEI0BATENbHOCTH B U3JI0KEHUH IPO-
IpaMMHOI0 MaTepuaa.

OnecHka «3a-
YTEHOY» BEI-
CTaBIISIETCS
CTYJCHTY, €C-
JIA OTBETHI HA
BOIIPOCHI 110
TeMaM JUCIIH-
[UIMHBI TIOCTIE-
IIOBATEIILHEL,
JIOTUYECKHU U3~
JIOYKEHEI, J10-
MyCKarOTCS He-
3HAYUTEILHEIE
HEIOYETHI B
OTBETE CTY-
IIEHTA, TAKHE
KaK OTCYyT-
CTBHE CaMoO-
CTOSTEIBLHOIO
BBIBOJIa, peye-
BBIE OLIMOKY U

np

Huoxe 60

Heynosne-
TBOPHUTENILHO
(He 3aUTeHO)

OreHka «HEyJOBJIETBOPUTENILHO» BBICTABISETCS CTY-
JEHTY, €CJIM OH HE 3HAaeT 3HAYMTEIbHOM 4acTH Ipo-
rPaMMHOTO MaTepuaia, JOIYCKaeT CYILECTBEHHbIE
omKOKY, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHCHUSMH
BBIMOJIHSET MpPaKTU4YeCKue paboThl, HEOOXOIUMBIE
MPAaKTUYECKUE KOMIIETCHIMH HE C(HOPMHUPOBAHBL,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoil 00y-
YeHHsI YIeOHBIX 3aJJaHUI HE BBIMOJHEHO, KAaYeCTBO UX
BBITTOJIHEHHUS OLICHEHO YHCIOM OaiioB, OMU3KUM K
MUHUMAaJIEHOMY

OrieHka «He 3a-
YTEHO)» BBICTAB-
JISIETCS CTY/ICH-
Ty, €CIIH
CTYACHT HE 3Ha-
€T OCHOBHBIX
THOHATHHA TEMBI
JIHUCIUILINHEBL, HE
OTBEYAET HA JI0-
MMOJIHUTEIIHHEIE
¥ HaBOISIIHE
BOIIPOCHI Tpe-
[0jaBaTeIs.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne Haumenoeanue |Kpamkasa xapakmepucmuxa ouyenounozo|llpeocmagnenue
n/n OUEHOUHO020 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 ghonoe

1 2 3 4

1 |DOx3amen CpenctBo, MO3BOJSAIOLIEE OLIGHUTH 3HaHUs,|KommuiekT sk3ameHa-

YMEHHMS U BIaJCHUs 00y4aromerocss Mo y4eO-|[MOHHBIX OMIIETOB
HOU JIUCLIUIUINHE.

2 |PacuetHo- CpencTBo MpOBEPKM yMEHUM TpUMEHSTH 1o-|Kommuiekr — 3amaHuit
rpaduueckas  pa-|TydCHHBIC 3HAHHS TI0 3apaHee ONPECIICHHOM /il BBIIOJHEHUS pac-
6ota METOJIMKE JIJIsl PEeIIeHus 3a/1a4 WK 33JJaHUi 110 [4eTHO-rpaduueckoit

MOJYJIIO WJIU JUCIUIUIMHE B 1IEJIOM. paboTsl

3 |KommokBuym CpencTBo KOHTPOISl yCBOGHUS ydyeOHOro mare-|{Bompocst 1o Te-
pHaga TeMbl, pa3jelia WIH pa3lesioB AWCIH-|Mam/pasfenam  JHc-
IUTMHBI, OPTaHU30BaHHOE KaK yuyeOHOEe 3aHSATHE |[IUTLTUHBI
B BHJIE COOECEIOBAHMUs MPETOAABATENS C 00y-
YAIOIIUMUCH.

4 |KoutponbHas pa-|CpeacTBO NPOBEPKHM yMEHUN MPUMEHSTHh MO-|KOMIIEKT KOHTPOIb-
oota Jy4YeHHbIE 3HAHUS NJIs pElIeHUsl 3a7ad OIpe-|HbIX 3aJaHui 1O Ba-

JIEJIEHHOTO TUIA M0 TEME WJIU Pa3eiy. pHaHTaM

5 |3ammra  mabopa-|CpencTBo, MO3BOJSIONIEE OICHUTh yMeHHE U|Tembl J1ab0paTOpHBIX

TOPHOM pabOTHI BlIaZIcHUE OO0y4Yarolerocsi u3jaraTh CyTh I0-|paloT.

CTaBJIEHHOM 3aJa4yM, CaMOCTOSITENIbHO MpUMeE-
HATH CTaHJAPTHBIE METOJIbI IMOCTABJIEHHOHN 3a-
Jayd  C  HUCIIOJIb30BAaHUEM  HMMEroUIeics
nmabopaTopHOM 0a3bl, MPOBOJAUTH AHAIIN3 TOJY-
YEeHHOTO pe3ynbraTa paboThl. MOKEeT BBITOIN-
HATBCSI B WHIWUBUIYAJIbHOM TIOPSAJIKE WJIH
rpynmnoi o0yyaronmxcs.

6 |[lomroroBka KoH-|IIpoayKT caMoCTOSITETHHON pabOTHI CTyaeHTa,|TeMbl  cOoOOIeHMit
CIEeKTa IO TeMe,|IPeACTaBIfIMUNA Cco00i MOATOTOBKY KOH-

BBIHECEHHOTO  HA|CMEKTa M0 Y4YeOHO-NPAaKTHYECKOW, ydeOHO-
CaMOCTOATENIbHOE  |MCCIIEI0OBATENbCKON WIIM Hay4HOU TEME, BhIHE-
M3y4YeHue. CEHHOH Ha CaMOCTOSATEILHOE N3YIYCHHE.

7 |llpaktuueckoe 3a-|3agaud PEKOHCTPYKTUBHOTO YpOBHS, M03BO-|KoMruiekT 3amad ans
nanue  (TMpOBEpKa|JISIFOIME OIEHUBATh W JUATHOCTUPOBATH yME-|MPAKTHYSCKUX  3aHs-
pelleHus 3a/lay)  |HUS CHUHTE3UpPOBaTh, aHAJIM3UPOBaTh, 0000-|THit

maTh bakTHIecKuit u TEOPETUUECKU I
Marepuana, C YCTAaHOBJIEHHUEM MPUYUHHO-
CJICICTBEHHBIX CBsIi3ed W (OPMYITHUPOBAHHEM
BBIBOJIOB
8 |Tect Cucrema  CTaHIZAPTU3UPOBAHHBIX  3aJaHuM,|POHJ TECTOBBIX 3aja-

MO3BOJISIIONIAST ABTOMATU3UPOBATh MPOLELYPY
W3MEPEHHS YpOBHS 3HAHWUW W yMEHUH 00yua-
IOLLETOCS].

HUW i1 TPOBENEHUS
UTOTOBOTO  TECTHUPO-
BaHUS 10 JUCLATUIHHE




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((rinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyrvmem NHbDOPMAITMOHHBIX TEXHOJIOTUH

Luxn ¢pusuxo-mamemamuyeckux OUCYUNIUH

Y4eOHbIM MmIaHOM 10 HamparieHuo moAroToBku 09.03.01 «MHbopMaTHKa W BBIYUCIHTEIbHAS
TEXHHKa» JUIs OOydYaloIIUXCsl MPEAyCMOTPEHO MPOBEACHUE JIAOOPATOPHBIX 3aHATHHA MO JAUCLHU-
rvHe Ousunka.

JlaGopaTopHble 3aHATHS IO TUCUUIUIMHE MPOBOIATCS B CHELHAIBLHO 000pPYIOBaHHBIX Jia-
OopaTtopusaxX ¢ MPUMEHEHUEM HEOOXOIUMBIX CPEICTB OOydUeHUs: JTaOOPaTOPHOTO 0O0OPYIOBAHHSI,
00pa31oB [Jid UCCIeN0BaHUM, METOANYECKUX mocoouil. Llens mpoBeneHus 1a00paTopHBIX padboT -
MPaKTUYECKOE OCBOCHUE TEOPETUUYECKHUX IMOJIOKEHUU JICKIIMOHHOTO Marepuaya, a TakKe BhIpa-
00TKa CTyJeHTaMH OIpEeIeJICHHBIX YMEHUI M HaBBIKOB CAMOCTOSITENILHOTO 3KCIIEPUMEHTHPOBA-
HUSL.

JladopaTropnas padora Nel. P.100. Usmepenue JTUHEHHBIX pa3MEPOB.
Teoperudeckre BOMPOCH AJIsl MOATOTOBKH K JJaOOpaTOpHOU paboTe:
1. Yto 3HAUMT U3MEPUTH (PU3HUECKYIO BETHUUHY?
2. Uewm oTIMYAIOTCS KOCBEHHBIE U3MEPEHHUSI OT MPSAMBIX ?
3. Kakwue ObIBaIOT MOTpEIIHOCTH H3MEPEHHIA?
4. Kak onpenenuts abCOMIOTHYIO MOTPEIIHOCTh Mpudopa?
5. TlosicHUTE aNTOPUTMBI OIIPEEIICHUS] TOBEPUTEIHHOTO HHTEPBAIA TPU MPSIMBIX U KOCBEH-
HBIX U3MEPEHUSIX.

JlabopaTopnasi padora Ne2. P.111.0Onpenenenue yCKOpEHUs CUIIbI TSHXKECTH IPH CBOOOJIHOM TMa-
IEHUU TeJl.
Teopernyeckre BOIPOCHI AJIs MOJITOTOBKH K J1a00OpaTOpHOi paboTe:
1. Yto Ha3bIBaeTCs YCKOPEHUEM U YCKOPEHHEM CBOOOHOTO MaaeHUs?
2. Ot 4ero 3aBUCUT YCKOpPEHHE CBOOOTHOIO NaieHUs?
3. Chopmynupyiite 3aKk0oH BceMUpHOTO TATOTCHHS.
4. Yro Ha3bIBAETCS HANIPSDKEHHOCTHIO TPABUTAIIMOHHOTO MOJIsA?

JlaGopaTopnas padora Ne3. P.113. Onpenenenue CKOpoCTH NYJIH NMPU TOMOITH OaTNTUCTUYECKO-
0 MasiTHUKA
Teopernyeckre BOMPOCHI AJIs TOATOTOBKH K J1a00OpaTOpPHOM paboTe:

1. Kak pacnpenensieTcsi SJHEPTUS IMYJIH MPU yAape O MITHHIP?

2. CoopmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHUs] UMITYJIbCa U MEXaHUUYECKOW IHEPTUH.

3. Kaxkue cucteMbl Ha3bIBarOTCS KOHCEPBATHBHBIMHE?

4. Tlpu KakuxX B3aMMOJEHCTBHSIX MOXXHO NMPHUMEHATh B MEXaHHKE COBMECTHO 3aKOHBI COXpa-

HEHUS PHEPTUU U UMIyJbca?
5. Tlouemy B paboTe peKOMEHIyeTCs CTPENATh TOJIBKO 110 HEMOIBUKHOMY [IUIUHAPY?

JlaboparopHasi padora Ne4. P.121. Onpenenenue MoMEHTa MHEPIIMM MaXxOBOT'O KOJIECA U CHUJIbI
TPEHUS B OMIOPE
TeopeTudeckre BOMPOCHI AJIsl TOATOTOBKH K JIAOOpAaTOpHOU paboTe:
1. Yto HazbIBaeTCs BpauiaTelIbHBIM MOMEHTOM, MOMEHTOM HMHEPIUU 1 MOMEHTOM UMITyJIbca?
2. CdopmynupyiiTe OCHOBHOM 3aKOH TMHAMUKU BPAIATEIHbHOTO JBUKCHHUS.




3. Hammmmre 3akoH coXpaHEHHUs YHEPTUU MPUMEHHUTEIBHO K JaH- HOM JabopaTopHO pado-
T€.

4. Kaxk OynyT ormyckarbCsi Tpy3bl m (ObICTpEE WIIM MEIJICHHEE), €CIIH MIJIMHIPUIECKUE TPY3bI
Ha KPECTOBMHAX MaxOBOT'0 KoJieca MOJIBUHYTH K OcH BpamieHusi? OTBeT 000CHYyHTe.

JlabopaTopnas padora NeS. P.131. OnpeneneHue yHUBeEpcaibHOW ra30BOM NOCTOSHHOW METO-
JIOM OTKaYKH.
Teoperudeckre BOMPOCHI AJIsl TIOATOTOBKH K JIAOOPATOPHOU padoTe:

1. Kakue BenMUMHBI Ha3bIBAIOTCS MapamMeTpamMu cocTostHus? JlaiiTe ux onpeneneHue.

2. Kakoii ra3 Ha3bpIBaeTCs UACATBHBIM?

3. Kaxk 3anuceiBaercsi ypaBHEHUE COCTOSIHUS UI€AIBHOTO Ta3a?

4. Yro Ha3pIBaeTCs OJHUM MoJieM BeriecTBa? 5. Kakue ¢akTopbl BIUSIOT HA TOYHOCTH U3MeE-

pEeHUll napamMeTpoOB COCTOSIHUSA Tra3a’?

Jladoparopnasi padora Ne6. P.132. Onpenenenue oTHomeHus TerioeMkoctei raza Cp/Cy.
Teopernyeckre BOIPOCH IS TOJATOTOBKH K J1a00OPaTOPHOM paboTe:
1. Yto HazbIBaeTCs YACIbHON U MOJISIPHOM TEIIOEMKOCTHIO, KAK OHH B3aUMOCBSI3aHbI?
2. Tlouemy Cp6ombme Cv ? Jloka3aTs ypaBHeHHEe Maiiepa.
3. Kakoii mpouecc Ha3piBaeTcs aquadaTu4ecKum?
4. Kaxkue ra3zoBblie MPOIECCHl COBEPIIAIOTCS BO BPEMsI BBIITOJIHEHUS PAa3IMUHBIX TANOB JIaH-
HO# paboThI?

JlabopaTopnasi pabora Ne7. P.200. 3HaKOMCTBO C 3JI€KTPOU3MEPUTEILHBIMH IPUOOPAMH.
Teoperudeckre BOIPOCH! AJ1sl HOATOTOBKY K JIAOOpaTOpHOU paboTe:
1. C npubopamu Kakoil cucTeMsl Bbl T03HAKOMUIKCH? OOBACHUTE IPUHIMIT PAOOTHI.
2. Kak mogoOpaTh BepXHUH Ipeaes Auana3zoHa U3MEpeHui s ToTy4eHus: 6oee TOUYHBIX pe-
3yl1bTaTOB?
Kakum nomkeH ObITh JTyd 3p€HHs] OTHOCUTEIBHO HMIKAJIbBI IPU OTCUYETE PE3yIbTAaTOB?
Yro Ha3pIBaeTCA MPUBEACHHON U OTHOCUTENBHOM MOIPEUTHOCTHIO?
5. CoOTBeTCTBYET JIM MpefesibHas adCOII0THAS MOTPEIIHOCTb, BHIYUCICHHAs MO KJIACCy TOY-
HOCTH, I€MCTBUTENILHON MOTPEIIHOCTH Ipubopa’?

How

JlabopaTopnasi paGora Ne8. P.212.13MepeHue 316KTPOEMKOCTH KOHIEHCATOPOB.
Teoperuueckue BONPOCH! AJIsl MOATOTOBKY K JIAOOpaTopHOU paboTe:
1. KakoBO Ha3Ha4YeHME U YCTPONUCTBO KOHIEHCATOPOB?
2. Yro Ha3bIBaETCS IEKTPOEMKOCThIO? EMuHIIIA H3MEPEHNUs JIIEKTPOEMKOCTH.
3. OOBsicHUTE MPUHLIMIT U3MEPEHHSI FTIEKTPOEMKOCTH C IIOMOLIbI0 MOCTa TIepe
4. Kakue COOTHOUIEHMS] MEXKIY 3apsiiaMi, HalpsDKEHUSAMU M 3JIEKTPOEMKOCTSMU IPH Hapai-
JIEJIBHOM U TIOCJIE0BATEIbHOM COEIMHEHNN KOHIEHCATOPOB?
5. Kakue nuaneKTpuky NpUMEHSIOTCS B KOHJEHCATOpax, U Kakue ObIBAIOT THIbI KOHAEHCATO-
poB?
6. Kak n1u3JeKTpuK BIUSET HA SJIEKTPOEMKOCTh KOHJIeHcaTopa?

Jladoparopnasi padora Ne9. P.221. 3mepenne conpoTUBICHUS TPOBOTHUKOB.

TeopeTudeckre BOMPOCH AJIsi MOATOTOBKH K JAOOpaTOpHOU paboTe:
1. Uto Ha3bIBae€TCS ANEKTPUUYECKUM TOKOM, CHJION TOKAa M MJIOTHOCTBIO TOKAa. B Kakux eauHu-
11aX OHU U3MEPSIOTCA?
2. Yto Ha3bIBaE€TCS IEKTPOABMAKYIIEH cruioi? [louemy B 3aMKHYTOM LIETH AIEKTPUUECKUE CHU-
JIbI HE MOT'YT JUIMTENIbHO MOAJIEPKUBATh ANEKTPUUECKUN TOK?
3.ChopmynupoBath 3akoH OMa B HHTETPATBHON (opMe TSI TIOTHOM IeTH U Y9acTKa IEeTH.
4. Yto Ha3pIBacTCA JIEKTPUUECKUM CONPOTUBIEHUEM? OT 4ero 3aBUCUT CONPOTUBIICHUE DJIEK-
TPUUYECKUX TPOBOJAHUKOB? B Kakux eIMHUIIaX OHO U3MepseTcs?
5. ChopmynmpoBats niepBoe U BTopoe npasuiia Kupxroda.
6. OOBSCHUTD MPUHITUII JCHCTBUS MOCTA TTOCTOSTHHOTO TOKA.




JlabopaTopunass paGora Nel0. P.231. OnpeneneHne ropu3OHTaJILHON COCTABIAIOIIEH HaOps-
’KEHHOCTH MarHUTHOTO 10Jig 3eMJIn
Teoperudeckre BOMPOCHI AJIsl TOATOTOBKH K JIAOOpAaTOpHOU padoTe:
1. BenuuuHa 1 HanpaBJeHUE CUIIbI AMIepa.
2. [loBeneHne paMKu ¢ TOKOM B MarHUTHOM Toje. MHIyKIus U HanpsHKeHHOCTh MarHUTHOTO
MO0JIs1, X €AUHUIIBI U3MEPEHUSI.
3. O0bsicuute 3axkoH buo—CaBapa—Jlamnaca.
4. Metoauka U3MEpeHUs HANPsHXKEHHOCTH MArHUTHOTO TOJisi 3eMJIM C MOMOIIBI0 TaHTE€HC—
rajJbBaHOMETpA.

JlabopaTopnas padora Nell. P.311. Onpenenenue nokasaTesis OpeJOMIICHHUs CTEKJIa C IOMO-
IIbI0 MUKPOCKOTA.
Teoperudeckre BOMPOCHI AJIsl TIOATOTOBKH K JIAOOPAaTOpHOU padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHUKH.
2. Kak cBsi3aHbl IOKa3aTesb NPeIOMIIEHHS Cpeibl U CKOPOCTh PaclpoOCTPaHEHUs CBETA B HEM?
3. [Touemy mpu paccMOTpPEHUU MPEAMETa Yepe3 MIOCKYI0 CTEKIITHHYIO MJIACTUHKY OH Ka)KeTCs
pacCIOIOKEHHBIM OJIHXKeE.

Jladoparopnasi padora Nel2. P.324. OnpeneneHue JUIMHBI CBETOBOW BOJHBI C IOMOIUIBIO JIH-
(bpaKIMOHHOHN PEIIETKH.
Teopernyeckre BOIPOCH IS MTOJATOTOBKH K J1a00paTOPHOM padboTe:
1. CnioHTaHHOE W WHAYIMPOBAHHOE H3JIydeHHE. YCTPOWCTBO WM TNPHUHIMI PaOOTHI Tenuii—
HEOHOBOTO JIa3epa.
2. Mudpaxiust cBeTOBOM BOJIHBI Ha AU(PAKIIMOHHOM peléTKe. Y CI0BUe MAaKCUMYyMa.
3. Kakas kapTrHa HaOMIOAaeTCsA HA KpaHe MPU OCBEIIEHUH TU(PPAKIMOHHON PEIIETKH MTyYKOM
Oenoro cera?

Marepuainsl J1abopaTOpHBIX paOOT MPUBEACHBI B METOAMYECKUX YKa3aHUSX,
pa3pabOTaHHBIX [UKIOM (DU3UKO-MATEMATUYECKUX JUCITUTLINH:

HaunmeHoBaHMe MeTO/1. yKa3aHUsI U aBTOPbI Kos—Bo 3k3.
1. Obmas gusnka: pyKoBOJCTBO 10 JabopaTopHomy mnpak- | IbC «Znaniumy
TUKYMY [DneKTpoHHBIN pecypc]| : yueOHoe mocodue / [Tox | http://znanium.com/bookr
pen. .B. Kpeinerkoro, b.A. CtpykoBa. - M.: UH®PA-M, | ead2.php?book=345060#
2012. - 596 c. — Pexum nocryna: | Jloctyn c¢ mr060it TO4kM
http://znanium.com/bookread2.php?book=345060#, 10 | MHTEPHET TOCJe  PEerH-
napoiito.- 9bC «Znaniumy» ['pud ctpaiuu IP-agpeca HXTU
2. bukrarupos, B.B. ®usuka. JlabopaTOpHBIi MPaKTUKYM. 40 oK3.:
Yactp 1. Mexanuka u MonekyisipHas ¢pusuka/ B.B. buxra- 20 — B 6ubn.ota. YHULL
rupoB, E.B. fAxosneBa. — Cankr—IletepOypr: CBoe m3na- HXTU
TenbCTBO, 2020. — 106 c. 20 - Ha kag.
3.Badun, /I.b. 3amanus s caMOCTOSATEIBbHONW pabOTHI 11O 34 5x3. B OuON.OTH
¢usuke. Y.3: yueb.mocodbue / J.b.Badpun; KITVY.- YHUI] HXTU
Hmxuaexamck:HXTH,2012.-166 c.
4 SxoBneBa, E.B. ®uszuka. OcHOBHBIE 3aKOHBI U (PoOpMy- 40 sk3.:
JBI: CIIPAaBOYHHMK 1Jisi cTyAeHTOB BY30B/E.B. flkoBnesa.- | 1 3k3 — 6ubGm.ota. YHULL
Humxnexamck: HXTH,2013.-84 c. HXTU

39 »k3. Ha Kadenpe

Kaxnass HHCTPYKITUS COAEPKUT KPAaTKHe TEOPETHUECKUE CBEICHHS, OTHOCAIINECS K TaHHOM
pabote, nepedeHb HEOOXOJUMOro 000pyIOBaHHUSA, MOPSAJOK BBITOJHEHUS PabOThl, KOHTPOJIbHBIC
BOIIPOCHI.


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

Kpurtepuu oneHku 1adopaTopHbix padort no ¢puszuke B 1 cemecrtpe

[Tpu moxaroroBke K 1aboparopHoii padote o nuctuinae «Pusnka» B 1 cemecTpe CTyAEHT

JOJIKEH BBIIIOJHUTE CICAYIOIUE BUABI pa60T:

1 cemecTp
MuHuUMATBHBII MakcuMajibHbIH
Buasbi pador
0aJsn 0asn

CamocTosTenpHass MpopadoTKa TEOPETHIECKOTO 58 96
MaTepuaa K JJabopaTopHoil padoTte ' ’
O3HaKOMJICHHE C yCTAaHOBKOM, MpHOOpOM, METO- 58 96
JTIUKOU BBITTOJTHEHHMS JTAOOPATOPHOM pabOTHI ' ’
BrlimontHeHHE HEOOX0IUMOTO IKCTICPUMEHTA 5,8 9,6
OO6paboTka pe3yapTaTOB HCCIEIOBaHUS, MTOCTPO- 53 96
eHue rpaguKoB ' ’
AHanu3 pe3ylbTaToB UCCIEIOBAHUS U BBIBOJ 110 58 96
pabore ' ’

UTOroO: 29 48

Takum o0Opazom, kaxas 1adoparopHas paboTa OLIEHHBAETCS MUHUMYM B 29 0ajoB, MakcH-
MyM B 48 GaiioB. [locne BBITOHEHUS BceX padOT pacCUYMTHIBACTCS MTOTOBBIN Oalll IO TaHHOMY
OLIECHOYHOMY CpPE/ICTBY, KaK cpeHee apu(pMETHYECKOE 110 BCEM JIa00PaTOPHBIM paboTaM.

Kpurepun oneHku j1adopaTopHbIX padoT no ¢pusnke Bo 2 cemecTpe

ITpu moxaroroBke K jabopaTopHOil paboTe mo aucuuiuinHe «PuU3nKa» BO 2 CEMECTpe CTY-

JACHT JOJIKCH BBIITOJIHUTE CICAYIOIIUE BUABI pa60T:

2 cemecTp
MuHMMaJIbLHBIH MakcumasibHbIH
Buab1 pador
0asn 0asn

CamocrosiTenbHass MPOPadOTKa TEOPETUUECKOTO 16 24
MmarepHaia K 1abopaTopHOi paboTe ' ’
O3HakOMJIEHHE C yCTaHOBKOM, MpuOOpoM, MeTo- 16 24
JTUKOM BBINIOJIHEHUS 1a00paTOPHOU paboThI ' ’
BrimotHeHIE HEOOXOIMMOTO IKCTIEPUMEHTA 1,6 2,4
O6paboTka pe3ynbTaTOB HMCCIEIOBAHUS, TTOCTPO- 16 24
eHue rpapuKoB ' ’
AHaIM3 pe3ysIbTaTOB MCCIICIOBAaHUS W BBIBOJ IO 16 24
pabote ' ;

UTOroO: 8 12

Taxkum oOpa3oM, kaxxaast JabopaTopHas paboTa OIEHHBAETCSI MUHUMYM B § 0ajoB, MaKCH-
MyM B 12 6amnos. [Tocne BbIoMHEHUS BCeX padOT pacCUUTHIBAETCS UTOTOBBIM OAJT IO JAHHOMY
OLIEGHOYHOMY CPEJICTBY, KaK Cpe/iHee apupMeTHIecKoe 110 BCeM J1a00paToOpHbIM padoTam.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannu
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
(beaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Dakynemem VHDOPMAITMOHHBIX TEXHOJIOTHIA

Luxn guzuxo-mamemamuueckux OUCYUNIUH

Hampasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
(K00 u HaumeHOBaHUE)
[Tpoduns/mporpamMmma: ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa00TKH MHGOPMAITUY U YIIPABICHUS
(Haumenosanue)

VY4eOHBIM MIaHOM 110 HampabiieHnto noarotoBku 09.03.01 «MHdopMaTHKa ¥ BBIYHCIH-
TeJIbHAasg TEXHUKA» JII OOYYAOIIMXCS TPEAYCMOTPEHO MPOBEICHNE MPAKTHYECKUX 3aHATHI 110
mucrumiiae @Pu3uka Bo 2 cemectpe. OO0yuaromuMcs peaiaraloTcsi pa3HOypPOBHEBBIE 33a/1a4M U
3a/IaHUS] PEKOHCTPYKTHUBHOTO YPOBHSI, MO3BOJISIIONIME OIICHWBATH M JAMATHOCTUPOBATH YMEHHS
CHUHTE3UPOBATh, aHAIM3UPOBATh, 0000IIATh (PAKTHUECKUN U TEOpETUYECKHil Martepuan ¢ Gopmy-
JUPOBAHUEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHUEM MTPUYMHHO-CIICJICTBEHHBIX CBS3CH.

3aganue 1

1. JIBa OIMHAKOBBIX 3apsDKEHHBIX IIApUKA MAacCOM M= 5 T, OJIBEIICHHBIX B OJHOM TOYKE
Ha HUTAX JUIUHBI |= 12 cM , pa3onuiuch Tak, 4YTO yroy MexXy HUTAMU ctal paBeH o=600 . Onpe-
JIEJIUTE 3apsijl LIApUKOB.

2. IBa snementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r2 = 0,3 OM) coeauHEHBI OIHO-
WMEHHBIMU TorocaMu. COMPOTUBICHUE COSTUHUTENBHBIX MPOoBOAOB I = 0,2 OM. OnpenenuTs cu-
Jy TOKA B LIETIH.

3. DIEeKTPOKUISATHIBHUK CO CIHpaliblo conpotuBieHueM R= 160 Om nmomectunu B co-
cyn, conepxamuii Bogy oobemom V= 0,5 1 mpu temneparype T= 293 K u BkItoumiau B ceTb
HarnpsbxkeaueM U= 220 B . Yepes Bpems t= 20 MuH crirpaiib BHIKITIOUMIN. Kakoe KOJTUYECTBO BOJIBI
BeIkuIneno, ecau KIIJI cnimpann n= 80%.

3aganue 2

1. ITo 1ByM mapasienbHbIM OECKOHEUHO JJIUHHBIM MPSIMBIM MTPOBOJHUKAM TEKYT TOKH |
1= 20 A u I2 =30 A B ogHoM HamnpaBieHuu. Pacctognue mexay npooanukamu d=10 cm. Beruuc-
JUTh MAarHUTHYIO MHIYKIMIO B TOYKE, YIAAJ€HHOH OT 00OMX NMPOBOJHMKOB Ha OJUHAKOBOE pac-
crossHue r = 10 cm.

2. ITy4oK 371€KTPOHOB BJIETAET B MPOCTPAHCTBO, I'Jie BO30YKICHBI OJTHOPOJIHOE IEKTPHU-
yeckoe moje HanpspkeHHocTbio E = 1,5kB/M u nepneHaukynspHoe eMy MarHUTHOE IOJe C MH-
nykaued B = 1,5MT. CkopocTh 371€KTPOHOB ITOCTOSIHHA M HaIlpaBJIEHA MEPIEHANKYIISIPHO BEKTO-
pam E u B. Haiitu ckopocts nBuxkeHHs 371eKTpoHOB. Kak OyayT IBUraThCsl 3JIEKTPOHBI, €CIU
BBIKJIFOYMTH 3JIEKTpUUecKoe noje? KakoB paanyc KpUBU3HBI TPAEKTOPUN JIEKTPOHOB B 3TOM CIIY-
qae?

3aganue 3

1. Ha mudpakuuonnyro pemerky aauHoi 1 = 1,5 , cogepkameit N = 300 mTpuxoB, naja-
€T HOPMAJIbHO MOHOXPOMATHUYECKUN CBET ¢ UIMHOW BOJNHBI A = 550 HM. Ompenenutsb: 1) gucio
MaKCUMyMOB, HaOJI0IaeMbIX B CHEKTpe AU(GPAKIIMOHHON PEIICTKH; 2) yToj, COOTBETCTBYIOIIHMA
[IOCIIETHEMY MAaKCUMYMY.

2. CobOuparomias nuH3a ¢ PokycHBIM paccTrosiHueM f = 25¢M mpoerupyer n3odpaxkeHue
IIpeIMeTa Ha 9KpaH, OTCTOALLIEM OT JIMH3BI HA paccTossHUM L = SM. DkpaH NpuIBHHYIN K JIMH3E Ha



AL = 18cm. Ha ckonbKko creyer mepeMecTuTh MPeAMET, YTOOBI OMSATh MOJYyYUTh pe3Koe u3o00pa-
JKeHHe npeamera’?

3. U3 cMoTpoBOro OKoIKa rneun uiinydaercs motok sueprun de = 4x/x/mMun. Onpene-
muTh Temneparypy T Heuu, ecrm miuomass okomka S = 8cm? .

OcranbHble BapuaHTHI 33/laHUIl MPUBEICHBI B METOJMYECKUX YKa3aHUIX, pa3pabOTaHHBIX
IpenojiaBaTesiMi LuKiIa GU3NKo-MaTeMaTHYeCKUX AUCHUIUINH!

1. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke 1 caMocTOATEIbHONW pabOThI CTY/ICH-
toB. Yacte 1.// Hmwxuekamck: HXTU (pumman) ®I'BOY BITO «KHUTY», 96 c.
2. buxrtarupos B.B., fIkoBnesa E.B. 3aganus nmo ¢usuke a1 caMoCTOATEILHON pabOTHI CTYACH-
toB. Yacte 2.// Hmwxuekamck: HXTU (pumman) ®I'BOY BITO «KHUTY», 92 c.

Bapuanm Pa3zoensvl u nomepa 3a0au
Dnexkmpocmamuxa, Dnexmpomaznemusm Teomempuueckas u 6onnosasn
Dnexmpoounamuka onmuka

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

Kpurepun oueHKH NpaKTHYECKUX 3aAHATHI

Bo 2 cemectpe oOydJaromuiicss BHIMONHSIET 3 WHAWBHUIYaTbHBIX 3aaHMs. 3a PEHICHUE KaX-
JIOTO OH MOKET MOJXY4UTh 0T 3 110 6 6auioB. [IpakTHueckoe 3aHATHE OLIEHUBAECTCS MUHUMYM B 3 -
4 Ganna (eciu HE CIIPABUIICS C 3aJlaHieM 0€3 TTOMOIIHU MPENo aBaTelisi), MAKCUMYM B 5 - 6 6auioB
(ecnu cpaBUIICS C 3a/laHUEM CaMOCTOSATEINBHO).

WToroBelii peUTHHT MO MPAKTHUECKUM 3aHSATHUSAM MPOCTABISAETCS Kak cpefHee apudmernye-
CKO€ MOJTyYEHHBIX 0aJIOB 3a peleHre 3 WHANBUIYAIbHBIX 3aaHUH.



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(benepallbHOT0 TOCYIaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTUI

Luxn ¢pusuxo-mamemamuyeckux OUCYUNTUH

Hampasnenue noaroroku: 09.03.01 «MHbopMaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
(K00 u HaumeHOBaHUE)
[Tpoduns/mporpamMmma: ABTOMATH3UPOBAHHBIC CUCTEMbBI 00Pa0OTKH MHGOPMAITUY U YIIPABICHUS
(Haumenosanue)
BonpochI /151 KOJUIOKBHYMOB
10 JUCHIUTUIAHE (U3UKa

KostoxkBuym Ne 1.
Pa3neua 5 - 6. DiekTpoMarneTusm. JJIeKTPOMarHuTHbIE K0JIeOAHUSI M BOJIHBI.

MarauTtHoe 1oJje U ero XapakTepUCTUKH.

JleficTBre MarHUTHOTO 10JiA Ha ToK. Cuita AMriepa. 3akoH Ammepa.
Cuna Jlopenna.

MarsuTHO€ 1oJie IBUXKYLIEerocs 3apsijia.

3akon buo-Caapa-Jlamnaca.

Teopema ["aycca 11 MarHUTHOTO TOJISL.

SIBneHue aneKTpoMarHuTHOW HHAYKIMU. 3akoH Papanes — Makcesia.
WNupyktuBHOCTh. CaMOMHIyKIMA. B3auMHast nHIyKIus.
Tpanchopmarop. DHeprus MarHUTHOTO TMOJIS.

0. Jlna- u napamaraeTuku. @eppoMarHeTUKH U UX CBOWCTBA.

11. CpoOoxanbie kKonebOaHUs B KOJIEOATEILHOM KOHTYPE.

12. BoiHyX/1I€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

13. llenn mepeMeHHOTO TOKA.

14. DnexTpoMarHuTHbBIE BOJHBL. Y paBHEeHHsI MakcBea.

15. 'enepanys 31€KTPOMarHUTHBIX BOJIH.

BOoo~NOoOR~WDNE

KosnokBuym Ne 2.
Paspnen 7. I'eomerpuyeckasi 1 BOJIHOBAast ONITHKA
CoBpeMeHHbIE NPEACTABIEHUS O CBETE.
OCHOBHBIE 3aKOHBI TEOMETPUUECKOMN ONTUKH.
BriBos1 3aK0HA MpenoMIIeHUs CBETA.
Tonkue nun3bl. [locTpoeHne n300paxeHns IpPeaMETOB ¢ TOMOIIBIO JIUH3.
OcHoBHbIE (OTOMETPUYECKNE BETUUUHBI.
KorepeHTHOCTh 1 MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. VIHTepdepeHius cBeTa.
Mertonab! HaOmrOAeHUS HHTEPhEPEHITUHU CBETA.
WuTepdepenius cBeTa B TOHKUX TUIEHKAX.
[Ipumenenue naTepPepeHITIN.
1O Hudpaxius ceera. [Ipunuun Iroiirenca-dpenens.
11. O6ocHOBaHME MPSIMOJIMHEHHOCTH PACTIPOCTPaHEHHS cBeTa. 30HbI Dpenerns.
12. ludpakuus cBeTa oT OJHOH ILIEIH.
13. Pa3pematromniasi CtocOOHOCTh ONTHYECKUX TPHOOPOB.
14. lndpakunoHHas pemierka.
15. lucnepcus ceTa.
16. [onspuszanus cBeta. EcTecTBeHHBIH U MOISPU30BAHHBIN CBET.
17. TlonsipusaTopsl. 3akoH Masroca.

©CoNoR~wWNE



18. CriocoOmI oTy4eHus TTOJISIPU30BAaHHOTO CBETA.

KouioxkBuym Ne 3
Pasnen 8. KBaHTOBO-ONTHYECKHE ABJICHUS
TennoBoe uznydenne. 3akon Kupxroda.
3aKOHBI U3JIY4YEHHUSI CBETA.
dotornekTpudeckuii 3 EKT.
dopmyna DitHIITElHA 4715 BHEITHETO (poTo3ddexTa.
Macca u umnynsc ¢poToHa.
Monens aroma Pesepdopma. ITocrymnarsr H.bopa.
Teopus ctpoenus atoma Bogopoza no bopy.
Hudpaxius mukpouactull. Boiusl e bpoitis.
CooTtHomieHus HeotpeaeneHHocTel I 'eizenoepra.
. BonHoBast pyHKIMS 1 ee CTaTUCTUYECKUN CMBICIT.
. Ypasuenue lpenunrepa.

CoNo~WNE

P
= O

KosnoxkBuym Ne 4

Pazjnen 9. ®dusuka saapa v 3J1eMeHTAPHBIX YACTHIL
OO6mume cBeeHus 00 aToMax H sjpax.
DHeprus cBs3u. [ledext maccsl spa.
EctecTBeHHas painoakTUBHOCTD. 0, 3, Y — U3TyUYCHHUS.
3aKOHBI PaIMOAKTUBHOTO pacraja.
BpemenHbie XxapaKTEepUCTUKH PaAMOAKTUBHOIO paciiajia.
N3mepenus painoakTUBHOTO U3TyUYCHUSI.
Anepublie peakuuu. VckyccTBeHHAs! paluOaKTUBHOCTb.
[TosurpoH. B pacna. DIeKTPOHHBIN 3aXBar.
. Peakuus nenenwus. llennas peakuus.
10. SnepHbIii peakTop.
11. Peakuus cunrtesa. TepMmosiiepHasi peakiusi.
12. Tunel B3aUMOJICHCTBUS dJIEMEHTAPHBIX YACTHIL.
13. OcHoBHBIE CBeZIeHHS 00 dTIEMEHTAPHBIX YaCTUIIAX.

CoNoOA~WNE

Kputepun onieHKkH 0TBeTa CTyA€HTa HA BOMPOC
KoJutokBuymMa Ne 1,2, 3, 4 Bo 2 cemecTpe

MaxkcuManbHOE KOJIUYECTBO 0aIoB 3a uembovipe KOJJIOKBUYMa BO 2 CEMECTPE 8, T.C. 3a
KaXKIbIN KOJUIOKBUYM MAKCUMAJIbHOC KOJIMYECTBO 0aJlJIOB COCTaBIISET 2,0 Oara.

MuHHMAIEHOE KOJIUYECTBO OaJLIOB 3a yemoipe KOJJIOKBHYMA BO 2 CEMECTPEC 6, T.C. 3a
KaXKIbIN KOJUIOKBUYM MUHHUMAJIBHOC KOJIMUCCTBO 0aJJIOB COCTaBJISET 1,5 oasia.




MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepalbHOr0 TOCYIaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTUI

Luxn ¢pusuxo-mamemamuyeckux OUCYUNTUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(k0O u HaumeHoBaHUe)
[Tpoduns/mporpamma: ABTOMaTH3UPOBAHHBIC CUCTEMBI 00PaOOTKH HHGOPMALIMK U YIIPABJICHHS

KommnuiekT 3aanuii 111 BbINIOJIHEHUS pacyeTHOM padoThl Ne 1
o gucuumninae Pusuka

Paznen 4. DinexkTpoarHaMHUKa

3agaua 1. OT UCTOYHMKA, PA3HOCTh MOTEHIMANIOB Ha KieMMax kotoporo Uo, TpeOyercs
nepesaTh MOIMHOCTE P Ha paccrosiHue L. JlomycTumasi «mmoTeps» HamnpsoKeHUs B MPoOBoJax N.
PaccunrtaliTe MUHMMAJIBHOE CEYCHHE S MEIHOrO MPOBOJIA, IIPUTOTHON /I ATOU IEITH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Howmep Uo, kB P, MBT L, kM n, %
3aaun
411 100 5 5 1
412 200 3 6 2
413 300 6 10 3
414 150 10 3 15
415 250 4 7 25
416 100 7 4 0,75
417 200 8 8 1
418 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 15
41.11 100 3 10 25
41.12 200 6 3 0,75
4113 300 10 7 1
41.14 150 4 4 2
4115 250 7 8 3
4116 100 8 9 15
4117 200 9 5 25
4118 300 2 6 0,75
41.19 150 5 10 1
4.1.20 250 3 3 2
41.21 100 6 7 3
41.22 200 10 4 15
4123 300 4 8 25
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
41.27 200 2 10 3
4.1.28 300 5 3 15
4.1.29 150 6 7 25
4.1.30 250 4 5 0,75




3apava 2. C kakuM K03 (PHUITMEHTOM TOJIE3HOTO ACHCTBUS pabOTaeT CBHHIIOBBIA aKKY-
myasaTop, I/1C koroporo U, ecnu Bo BHemHel nenu conpotusieHueM Runet tok | 7 Kakyro mak-
CUMAJILHYIO TOJIE3HYI0 MOITHOCTh MOXKET JIaTh aKKyMYJISITOp BO BHemHed mnenu? Kak mpu sTom
n3menurcs ero KIT/1?

Ta6auna 4.2 (x 3axauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aja4yu
421 2,15 0,25 5)
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
424 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 5,5
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4,212 1,85 0,2 54
4.2.13 2,30 0,18 5,7
4,214 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4221 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KommnuiekT 3aganuii 1Jis1 BHINOJTHEHUSI PACYETHOM padoThl Ne 2
no aucouminae Ou3nKa
Pa3nen 5. DnekTpoMarHeTusm
3apava 1. Yactuma maccel M ¢ 3apsioM (] BIETaeT B TUIOCKHM KOHJIEHCATOP JUTHHBI L
MOJT YTJIOM 0. K TIOCKOCTH TUTACTHH, a BbUIETAET MO yrioM f . HaiiTu mepBoHaYalbHYIO KMHETH-
4yecKyro sHepruto yactuilbl Wo, ecim HanpspKeHHOCTD 3JIEKTPUYECKOTO MO BHYTPHU KOHACHCATO-
pa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, HKn L, cm a,® p,° E, xB/m
3agaun
5.1.1 1 1 5 /3 7 /4 1
5.1.2 2 3 6 T /4 /6 2
5.1.3 3 2 4 /3 /6 10
514 0,5 -1 3 /3 T /4 3
515 4 -2 7 T /4 /6 5




5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 /3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 7 /4 1
5.1.11 10 10 5 7 /4 /6 1
5.1.12 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 7 /4 7
5.1.17 2 3 6 7 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 7 /4 8
5.1.23 2,5 8 4 7 /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 /4 10
5.1.29 8 9 3 7 /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaua 2. DJEKTPOH JIBIKETCA B OJJHOPOJHOM MarHMUTHOM I10JI€ C MHIYKIIMEH B Tak, 4To

BEKTOp €ro CKOPOCTH, PaBHOW , COCTABISICT C HAINPABJICHHEM BEKTOPa WHAYKIIUHM MAarHUTHOTO

noJist yroi o. OnpeaenuTs paauyc U mMar BUHTOBOW JIMHHUH, TI0 KOTOPOU OYJIET JBUTATHCS IJICK-
TPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a/1a41
521 0,01 2 n/3
5.2.2 0,03 10 n /4
5.2.3 0,02 1 /6
524 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 T /4
529 0,05 6 n/3
5.2.10 0,04 8 n /6
5211 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 T /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3




5.2.22 0,03 10 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

Kpurtepun onenkn pacuyetrHoi padorsl Ne 1, 2 Bo 2 cemecTpe

MakcrmanbHOe KOJMYECTBO 0AJLIOB 3a JIBE pacueTHbIC paboThl BO 2 ceMecTpe 8 6aioB:
4 GaJuna 3a IEPBYIO pacueTHYIO padoTy,

4 Ganna 3a BTOPYIO pacyeTHYIO padoTy.

MuHUMaIbHOE KOJIMYECTBO OAJLIOB 33 JIBE pacUeTHBIC pabOoTHI BO 2 ceMecTpe 4 fajlia.

IIpn omenke pacuyeTHO-TpaUUecKuX paboT 1enecoo0pa3HO PYKOBOACTBOBATHCS CIEMYIO-
UMK KPUTEPUSMH OLIEHKH 3HAHHH MO (H3MKE, YYUTHIBas JONYIICHHBIE CTYACHTAMHU OIIMOKH U
HEJIOYETHI.

TI'pyovimu sBnsiroTcs OMIMOKM, CBHUICTEIBCTBYIOIIUE, YTO CTYJCHT: HE YCBOWJI OCHOBHEIC
¢u3nveckrue TEOPUH M 3aKOHBI HJIM HE yMEET NIPUMEHTh UX MPHU PEUICHUU 3a/1a4 Pa3IUIHBIX TH-
1I0B; HE 3HaeT (GpopMyI1, rpaKOB, CXeM WIIM HE YMEEeT IPUMEHSTh UX K PELUICHUSIM 3a]a4; He 3Ha-
eT eaUHHI (PU3MUYECKUX BEIWYHH WM HE YMEET MOJIb30BaThCS UIMH; K TPYOBIM OMIMOKAaM OTHOCST-
Csl TaKKe HETIPaBUIIBHO COPMYITHMPOBAHHBIE BOIIPOCHI 33/1a41 HIIM HEBEpHBIE O0BSICHEHHS X0/1a €€
peleHusl, He3HaHHE MMPUEMOB PEIIECHUS 3a/1a4, a TaKKe OMHMOKH, CBUACTEILCTBYIONINE O HEMpa-
BWJIBHOM TIOHUMAaHWW YCIIOBHS 3a/1a4M WJIM WCTOJIKOBaHMS pemieHus. Kaxknmas rpyOas ommOka
otieHuBaetcs munyc 0,7 oann.

Hezpyovimu owiudkamu SBISIOTCS HETOUYHOCTh YepTeXa, rpaduka, CXeMbl; MPOITYCK HITH
HETOYHOE HAaIlMCaHWe HAMMEHOBAHMS €IMHHUIl (PU3NYECKUX BEJIWYMH; BHIOOp HEPAIMOHAIBHOTO
xoga peumenus. Kaxxgas nerpy6as ommbka ouenuBaetcs munyc 0,5 6anna.

K nedouemam oTHOCSTCS: HEpalMOHAIbHbIE 3alMCU MPU BBIYUCICHUSAX, HEPALMOHAIbHbIE
NpUEMBI BBIYMCIICHUH, TIPEOOpa3oBaHMii M PEHICHUH 3a7ad; OTJENbHBIC MOTPEUTHOCTH B (GOpMYy-
JMPOBKE OTBETA; OTJENIbHBIEC OMNOKU BBIUMCIUTEILHOTO XapaKkTepa; HEOPEkKHOE BIMOJIHEHUE 3a-
nuceil, yeprexeil, cxem, rpaduxo. Kaxxaplii Hegouer onieHuBaercs munyc 0,25 oanna

WuTepBan 6amioB pelTHHra CTY/IEHTa 32 KAaXKAVI0 PACYETHYI0 Pa00Ty COCTaBIISIET:

3,3 <R <4,0 6an1a ecu CTYJCHT BBINOJIHWI pabOTy MOJHOCTHIO 0€3 OIIMOOK M HEJOUETOB
WIM TIPU BBIMOJIHEHUH PabOThI MOJHOCTHIO 0€3 OIMOOK U HEIOUETOB, HO IIPU HAIWYUM He Ooiee
OJIHOW HE aKKypaTHOM 3aIlUCH.

2,6 < R < 3,3 6aq1a craBuTCS 3a pabOTy, BBHIIIOTHEHHYIO TTOJIHOCTHIO, HO MPU HAJTUYUHU B
Hell He Oosiee 0HOM HerpyOoii OIMOKH U OJJHOTO HeJJ0UYeTa WK He 0ojiee ABYX-TpeX HeJl0UeTOB.

1,9 < R < 2,6 6as1a CTaBUTCS B TOM CJIy4ae, €CJIM CTYJIEHT MPABWJIBHO BBITIOJIHWI HE MEHEE
1/2 Bceit paboOThI WM OMYCTUI: He Oosiee o HOMN Ipy0oii OIMOKY U IBYX HEOYETOB, WM HE 0O-
Jee OJHOU rpyOoi U ogHON HEerpyOol omuOKU, Wik He Oosiee IBYX-TpeX HErpyObIX OIIUOOK, MU
OJIHY HerpyOyIo OlIHOKY M TPU HEI0UeTa.

R<1,9 6anna craBuTCs, KOT/1a YACIIO OMHOOK M HEIOYETOB MPEBOCXOIUT HOPMY, TPH KOTO-
POl MOXKET OBITH BBICTABIICHA OLIEHKA «3», HJIM €CJIM MPAaBUIIbHO BBINOJIHEHO MeHee 1/2 Bcell pa-
OOTHI.




MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannu
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
(benepanbHOro roCy1apCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKJACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Dakynemem NHDOPMAITMOHHBIX TEXHOJIOTHIA
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(kK00 u HaumeHoB8aHuUe)
[Tpoduns/mporpamma: ABTOMaTU3UPOBAHHBIC CHCTEMBI 00Pa0OTKH MHMDOPMAITMHT 1

yIpaBJICHUA

CamocTrosiTesibHasi padoTa CTY/IeHTOB
110 AUCITUIIJIIMHE gl)I/ISI/IKa

IlepeyeHb TeM /151 KOHCIIEKTOB
Paznen 1. dusnueckre 0CHOBBI MEXaHUKH
Penamusucmckas mexanuxka
Pa3nea 2. MonekyiasgpHas GHU3HKa M TEPMOIUMHAMHUKA.
Henenus nepernoca: oug@ysust, menionpooOHOCMb, 813KOCHb.
Pasznen 3. DuexTpocTaTuka
Ceenemosnekmpuxu.
Pasznen 5. DiekTpoMarieTusM
Maenummnule nons coneHouoa u mopouoq.
Pa3ne 6. D1eKTpOMarHUTHBIE KOJ€0aHUS K BOJIHBI
Pesonanc nanpsowcenuu. Pesonanc mokos.
Pasznen 7. I'eoMeTprudyeckas ¥ BOJHOBAs ONTHKA
Tousmue o eonoepaguu.
Pasznen 8. KBaHTOBO-ONITHYECKHE SIBJICHUS.
OnmuuecKue K8AHMOBble 2EHEPAMOPYIL.
Pa3pnen 9. ®usuka a1pa v 31€MEHTApHBIX YaCTHL.
Ilepcnekmusvl pazeumus s0epHol dnepeemuku. Ilpobrema ynpasnisemvix mepmosoepHbix peax-
yutl.

KoncnekTsl BEITOJIHAIOTCS THCHMEHHO B CHICIUAJIBHBIX TCTpAadX IJIA CaMOCTOSITCILHOM pa-
OOTHI CTYACHTOB.

Kpurepun ouennBanus kouncnekro CPC
1 cemecmp

MaxkcuMalbHOE KOJUYECTBO OaJIJI0B 33 KOHCHEKTRI N0 mpem pasgenaMm Ne 1,2.3 B 1 ce-
MecTpe 3 6aJjiia, T.e. 32 KaXI0€ MOJTHOE PACKPBITHE TEMbl MAKCUMAaIbHOE KOJUYECTBO OAIIIIOB CO-
crasisieT 1 Gan.

MuHuMaabHOE KOJMYECTBO 0aII0B 3a KOHCIEKTHI IO mpem pasaeaaM Nel,2.3 B 1 ce-

MecTpe 2 0aj1a, T.€. 32 KaXIbII KOHCIIEKT MAHUMAJIbHOE KOJIMYeCTBO OayuioB cocrasisger 0,67
Oaiia.

JI71s1 TOro 9TOOBI KOHCIIEKT CYMTAJICS CIaHHBIM, HEOOX0IMMO Hamucath ero Ha 0,67 6amioB
U BbIe. [Ipy MOBTOPHOM TMEpenuChIBAHUM KOHCIIEKTa B UTOTOBBIM PEUTHHT MAET CpeIHUi Oat
10 BCEM MOMIBITKAM.

Kpurtepun onennBanns koucnekros CPC
2 cemecmp
MaxkcuMaibHOE KOJIMYECTBO OAIJIOB 3a KOHCHEKTEI M0 #amu pazgenaM Ne 5, 6. 7. 8,9 Bo
2 ceMecTpe 8 6a/LI0B, T.€. 32 KaXJI0€ MOJTHOE PACKPHITHE TEMbl MAaKCUMAJIbHOE KOJIMYECTBO OaJ-
J10B cocTaBiiser 1,6 Gamna.




MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHs
«KazaHckuil HaMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem Hupopmayuonnvix mexnonoautl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 09.03.01 «MHdopmMaTHKa ¥ BEIYHCAUTENbHAS TEXHUKA

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa0OTKU MH(DOPMALIMU ¥ YIIPaBICHUS

Cemectp 1

YTBEPXJIAIO

3aB.1uKnoM OMJ] % " T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIN OniteT Ne 1

1. Hpocmpancmeo. Bpems. Heuscenue.

2. Bsaszkocmob (GHVmBEHHee mpeHue)
3. 3]l€KmDu’l€CKu11 mok. Cuna u niomHocms moka

4. Buibepume 0dun sapuanm omeema

T
1 2
- * Ha pucynke m3obpaxen mukn KapHo B koopamnartax (T,S), rme S-sHTpomms.
) 1 AnnabaTHOoe pacuIMpeHHe IPOUCXOAUT Ha JTaIe ...
7 N 3 BAPUAHTBI OTBETOB:

H4-1;, 2)3-4; 3)2-3; 4)1-2.

E

I[IpenonaBaTens /% //(/}3 JI.5. Bapun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«Ka3zaHckuil HAMOHATILHBIN HCCIIE0BATENILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHpopmayuoHHbIx mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa00TKU MH(DOPMALIMY U YIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.muxiaom OMJT % " T.I Maxycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH OnieT Ne 2
1. Ckopocmb u yckopenue. Ilpocmetivue 8udbl OBUICEHUS MAMEPUANLHOL MOYKU.
2. Tennonposodnocme.
3. Homok sexmopa nanpscennocmu. Teopema Iaycca 0ns drekmpocmamuiecko2o nois
4. Belbepume 0dun sapuanm omeema
P F 3 o
Ha (P,V)-mnarpamme m3o0paxeH muknmdeckuid mporece. Ha ygactkax AB-BC Temmepary-
3 bae - pa...
P BAPUAHTHBI OTBETOB:
z2r 1) na AB — noBsimaercsi, Ha BC - monuxkaercs;
’ 2) MOHWKACTCS;
DI +m— C 3) na AB — nonmkaercs, Ha BC - noBbIIaercs;
4) moBBIIIACTCS.

I[IpenonaBaresnsb /%//(/7/ 2 J.b. Bapun




MuHHCTEPCTBO HAYKH U BhICIIETro obpa3oBanus Poccuiickoit denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

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

Cemectp 1
YTBEPXJIAIO
3aB.ruxnom ®MJ] /ﬁ"' " T.IMakycesa
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 3
1. Vewosas cxopocme. Yenosoe yckopenue.
2. Hesnenus nepenoca. Jugpdysus.
3. Bwi600 3axona [oicoyrs—Tlenya.

4.  Bwibepume 0dun eapuanm omeema
Ha pucyHkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOP/IMHATH U YCKOPSHUsI MATEPUATbHON TOUKH, KOJIEOIIOMICHCS MO TapMo-
HHYECKOMY 3aKOHY.

Ilukmudeckas yacToTa KOJNEOAHUN-
TOYKHU paBHA
BAPUAHTBI OTBETOB:
1)2ct 2)1ct
3)4ct; 4)3ct ‘

[IpenonaBarens 1.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YUPEIKACHHS BEICIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BaTENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoI02utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA)

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00Pa00OTKN MHOOPMALIMY U YIIPABICHHS

Cemectp 1
YTBEPXJAIO
3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 1.
JK3aMeHaIMOHHBIN Onaer Ne 4
1. 3axomnwvi Heiomona.
2. Buympennss snepaus peaiviozo 2asa.
3. Dnekmpocmamuueckoe none u e2o nanpsaxicennocmo. Cunosble JuHuL.
9
4. Buibepume 0dun eapuanm omeema. Matepuanbuas Touka M IBHKETCS 10 OKPYKHOCTH co ckopocThio ¥ . Ha

—

puc. 1 nokasaH rpaMk 3aBUCMMOCTH NPOEKIMH CKOPOcTHY; OT BpeMeHH ( * — elMHUYHBII BEKTOP T10JI0KH-
%

TCJIbHOT'O HAIlpaBJICHUA, VT — MMPOCKIUA ¥ Ha 3TO HaHpaBJ’IeHI/IC). HpI/I 3TOM JJIsl HOPMAJILHOTO An M TaHT'CHIIM-

AJIBHOTO AryCKOPEHHUS BBIMOJIHAIOTCS YCIOBH. . .
BAPUAHTBI OTBETOB:
1) an— ymeHbLIaeTCs, a; — MOCTOSIHHO;

Vi

2) an— yMEHBIIAETCS, a; - YMEHBIIAETCS,
3) an— NOCTOSIHHO, a; — TIOCTOSIHHO;
4) ap— MOCTOSHHO, a; — YMEHbBIIAETCS

Puc. 1

IIpenonasatens J.b. Badun




HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’bHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPEIKICHUS BEICIIETO 00pa30BaHMUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKU MH(DOPMALIMU ¥ YIIPABICHUS

Cemectp 1
YTBEPXJIAIO
3aB.ukiom GMJ] /ﬁw " T.I.Maxkycesa
01.03.2021 .
IK3aMeHAIMOHHBIN OniteT Ne 5

1. 3akouwi coxpanenus umnynvca.

2. Daszoevie nepexodvl. Mzomepmvl pearvro2o 2asa.

3. Paszeemsnennvie yenu. llpasuna Kupxeoga.

4. Buwibepume 00un sapuanm omsema

i i =
Cpemmﬂ KHHETHUYCCKas DHEPrusi MOJICKYJbl HACAJIBHOIO ra3a mpu TEMIICPAType T paBHa 8:Ek‘r. 3,HGCL 1 =

Nn + Ngp + 2Nk , tae Nn yNep U Nk— unciio creneHeil cBOOOABI MOCTYIATEIBHOIO, BPALATEIbHOIO U KOJI€0aTeNbHOIO
JIBIDKCHU I MOJIEKYJIbI. [l aTOMapHOTO BOAOPO/a YUCIIO | PaBHO. ..

BAPUAHTHI OTBETOB:
ni1, 7, 3 3; AR

[IpenonaBarens 1.b. Badun

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN MCCIIEA0BATENILCKUN TEXHOJOTHUECKUN YHUBEPCUTETY

Daxynemem HHpopmayuoHHbix mexHono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA

Tpodwns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pab0TKK HH(OPMAIIUU U YIPABICHUSL

Cemectp 1

YTBEPXJAIO

3aB.1uKnoM OM]] &#"’ " T.IMaxycesa
01.03.2021 r.

JK3aMeHAIMOHHBIH OnieT Ne 6
1. Paboma u mowmocmeo.
2. Peanvnuie 2azvl. Ypasuenue Ban-dep-Baansca.

3. 3axown Kynona. EQunuywl usmepenus 3apsaoa

4. Buwibepume ooun sapuanm omeema
JIMCK HaYMHAeT BPALIAThCS IM0]] ACHCTBHEM MOMEHTA CHII, TpauK BPEMCHHOM 3aBHCH-
MOCTH KOTOPOTO MPEACTABJICH Ha PUCYHKE. YKaXuTe rpaduk, MPaBUIBHO OTPAKAFOLIHI
3aBHCHUMOCTD YIJIOBOM CKOPOCTH JHMCKA OT BPEMECHH:

BAPUAHTBI OTBETOB:

IIpenonasatens J1.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’bHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPESIKACHUS BEICIIETO 00pa30BaHMUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKU MH(DOPMALIMU ¥ YIIpaBICHUS

Cemectp 1
YTBEPXJIAIO
3aB.muxiaom OMJT ./7"&“" " T.I Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIN OueT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas suepaus.
2. Dumponus. Bmopoii 3axon mepmoouHamux.
3. Cmoponnue cunvl. IneKmpoosudrcywias cuia u Hanpsicenue.
4. Buibepume 0dun eapuanm omeema

yA ‘_;I

CuctemMa COCTOMT M3 TPEX IApOB ¢ MaccaMu mi=1 Kr, mp=2Kr, m 3=3 KI, KOTOpPbIC JIBUTAIOT-
m, Csl TaK, KaK MOKa3aHo Ha PUCYHKE
Ecmu ckopoctu mapoB paBHbl v1=3wm/c, v2=2m/c, v3=Im/c, TO BeIMYHHA CKOPOCTH IMEHTpa
MAacce 3TOM CHCTEMBI B M/C paBHa. ..

m Y2  BAPHMAHTBI OTBETOB:
- 1o, 22 3% aa
3 2

[IpenonaBarens I1.b. Bajun

MuHHCTEepPCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MuapopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb:, ABTOMAaTH3NPOBAHHBIC CUCTEMbI 00pa00TKH MHAOPMAIINY U YIIPABICHUS

Cemectp_1
YTBEPXIAIO
3aB.1IUKJIOM d)l\/[]l/ﬁ"’ " T.I'.Makycesa
01.03.2021 .
JK3aMeHAIMOHHBIH Oner Ne 8
1. Homenyuanvuas suepeus.
2. Luxn Kapno. Tepmodunamuyeckas wKkaia memnepamyp.
3.  Duepeus snekmpocmamuyecko2o nos.
4. Buibepume 0dun eapuanm omeema
N N
. m £ JIMCK ¥ UIWHAP UMEIOT OJMHAKOBBIE MacChl M paauychl (puc.). s ux MoMeH-
TOB MHEPIIUHU CTIPABEIMBO COOTHOIIEHHUE. ..
m 1,1
BAPUAHTbBI OTBETOB:
DI<ly;  2h=la; )Ly
£
[IpenogaBarenn J1.b. Badun

LVIXIAYIVIVPUVLIDU AAY R ¥ DDIVIUVI U UUPAIUDAIK/L 1 UVVKIIIVAUKL S VALV P ALLKLEL



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIICIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.ukiom GMJ] &Zﬁ"" " T.I Makycea
01.03.2021 .
JK3aMeHalMOHHbIH OuteT Ne 9

1. Homenyuanvhas snepaus mena 06udiCyure2ocs noo Jeticmeuem Cuibl MA}CeCmu.

2. Obpamumbvie u neobpamumvle npoyeccol. Kpyeosoii npoyecc.

3.  IIposoduuxu 6 snexmpocmamuyeckom noe.

4. Buibepume 0dun sapuanm omeema
CIUIONIHOW ¥ OB IMIHHIPHI, UMCIONIUE OJUHAKOBBIC MACCHl M PAJNYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA
ropky. Eciu HadanbHBIE CKOPOCTH TE OJUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:
1) BBIIIE MOJHUMETCS CIUIOIIHOMN IIMITHHID ;

2)  BBIIIE TOAHUMETCS TIOJIBIN [IMIMH/D;

3) o00a Tena HOXHUMYTCS Ha OJHY U TY )K€ BBICOTY.

J.b. Badun

IIpenonasatens

MunnCTEpCTBO HAYKH | BBICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEIKACHHS BEICIIEro 00pa3oBaHHs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne noarorosku: 09.03.01 «MupopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKHU HHPOPMAIIMY U YIPABICHHS

Cemectp 1

YTBEPXJAIO

3aB.1uKnoM OM]] 'ﬁ“’ " T.I MakyceBa
01.03.2021 r.
JK3aMeHANUOHHBIH OuJeT Ne 10

1. Tomenyuanvhas snepaus ynpyeo ded)opfwuposaﬁnoeo mena.

2. Ilpumenenue nepsozo 3axona mepModuHamuKu K u306apuqea<0/wv U U30mMepmudecKomy npouyeccy. Aduaba-

muyeckuil npouyecc.

3. 3]Z€KmpO€MKOcmb VE()MHQHHOZO nDOGO()HMKa. Bzaumnas QNIEKNIPOEMKOCHIb. KOH@@HC‘LIW!OD()I.

4. Buibepume 0dun sapuanm omeema

Ha (P,V)-nmarpamme m3o0pakeH nukiaudeckuii nporecc. Ha ygactkax CD-DA Temmepary-
L. . pa...

’ BAPUAHTBI OTBETOB:

2 1) noBsIaercs;

2) Ha CD — nosimaercsi, Ha DA - moHmkaercs;

DI +1— IC 3) monmxaeTcs;

4) na CD — nonmxkaercs, Ha DA - noBsimaercs.

[Ipenogapareinn J.b. Bapun

IVIMHACTEPCTBO HAYKH M BBICIIETO OOPA30BaHUSA POCCUMCKOU Weepaluu



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BBICIIETO 00pa30oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib:, ABTOMaTH3WPOBAHHBIC CUCTEMbI 00Pa0OTKU MH()OPMALIMHU U YIIPABICHUS

Cemectp 1
N YTBEPXJIAIO
3aB.ukiom GMJ] &Zﬁ"" " T.I Makycea
01.03.2021 r.
JK3aMeHAUUOHHBIH OnJteT Ne 11
1. 3axowu coxpanenus suepeuu 6 mexanuxe.
2.  [Iepsviil 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUHLECKOMY NPOUECCY.
3. Bwi600 3axona Oma é pamKax Kidccueckol meopuu.
4. Bwibepume 0dun eapuanm omeema

Ha pucyHkax n300pakeHbI 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI M YCKOPEHMS MaTepHAIBLHON TOYKH, KOJIEOIIo-
Imeiica o TapMOHIYECKOMY 3aKOHY.

a, e
12 o [ukmmgeckas acToTa KOJIeOaHMi
X, M a5t TOYKH paBHA
" 10 BAPUAHTHI OTBETOB:
. st 1) 4ct 2)3ct; 3)2¢c
ELES L 4)1ct

[IpenonaBarens J.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHuUs
«Kaszanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

Cemectp 1
YTBEPXJIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAIMOHHBIH OuteT Ne 12
1.  Heumpanouwui yoap deyx abconiommo ynpyaux wiapos.
2.  Buympennss suepeus 00Hoamomno2o 2azda. Cmenenu c80600bl MOIEKVIL.
3. Ione pasnomepho 3apsasicenioii 6ecKoHeUHOl NIOCKOCHIL.
4. Buibepume 0dun eapuanm omeema
Ha pucynke npencrasier rpaduk GyHKIUU pacipeaereHus MOJICKYI HASaTbHOTO ras3a o CKOpo-
fiv) & dN
f(v)=——
cTsiM (pacrpenenenne Makcsesuia), rie Ndv _ JIOJIST MOJIEKYIT, CKOPOCTH KOTOPBIX 3aKITIO-

YeHBl B MHTEpBAJe CKOPOCTEH OT v 10 v+dv B pacueTe Ha eIUHUILY TOr0 MHTepBana. [yt 3Toi
(YHKINH BEpHBIM YTBEPXKICHUEM SIBIISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M M3MEHEHHH TOJIOKEHHE MAKCHMYMa He MEHSIETCSI;
2) 1pH MOHIKEHUH TEMIIEPATYPhl BEJIMYHHA MAKCHMYyMa PacTerT;
3) pH H3MEHEHHH TeMIIepaTypsl IUIOIIAb 0] KPUBOIl H3MEHSETCS.

[Ipenonasarens J.b. Bapun




HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIHai)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BRICIIEr0 00pa30BaHuUs
«KazaHckuil HaITMOHAIBHBIHA HCCIIEIOBATEIECKUI TEXHOJIOTUYECKUN YHUBEPCUTET)
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHUKA
[Tpodus:_ABTOMATH3UPOBAHHBIE CUCTEMBI 00Pa0OTKU MH()OPMALIUU U YIIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.muxiaom OMJT &#"’ " T.IMakyceBa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 13
1. Ab6coriomno neynpyauii yoap 08yx uwiapoa.
2. Buympenuss snepeusi cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un eapuanm omeema

U_Iap U 1oJiasa C(bepa, HUMCIOINEC OAUHAKOBBIC MACChI U paJInyChl, BKATBIBAIOTCS 6e3 MMPOCKAJIb3bIBaHU HA T'OPKY. Ecmm
HavaJIbHBIC CKOPOCTH TCJI OAUHAKOBEI, TO...

BAPUAHTBI OTBETOB:
1) BslmIe mogHUMETCS T0JIast cdepa ;
2) o0a Tena NOAHUMYTCS HA OJTHY U Ty )K€ BEICOTY;
3)  BbIIIC TOMHUMETCS AP

[IpenogaBarens J.b. Bapun

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOIO YUPEKACHHUS BBICIIEro 00pa3oBaHUs
«KazaHCckuii HAIMOHANBHBIN HCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.01 «MHEbopMaTHKa U BEMMHUCAUTENbHAS TEXHUKAY
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHGOPMAIIMY U YIPABICHHS

Cemectp_1
YTBEPXIAIO
3ag.1uknoM OMJ] &#"' " T.IMakycepa
01.03.2021 r.
IK3amMeHAIMOHHDBIH Ouiet Ne 14
1. 3axou Bcemupnozo mazomenus. I pasumayuonnoe none. Hanpsocennocms 2pasumayuonio2o nos.
2. Paboma pacwupenus 2aza. Puzuyeckuti CMbiCll YHUBEPCANbHOU 2A30801 NOCMOSAHHOL.
3. Iocnedosamenvioe u hapaiieibhoe coeouHeHue HPOBOOHUKOS.
4. Buibepume 00un eapuanm omeema
T
1 . 2 Ha pucynke nzo6paxen nukin Kaprao B koopaunarax (T,S), rae S-saTponus. AgunabatHoe
- C)KaTHe IMIPOUCXOJUT Ha JTaIe ...
) ¥ BAPUAHTHBI OTBETOB:
N4-1;, 2)3-4; 3)1-2; 4)2-3.
4-l I3
1 1 -
3
IIpenonaBarens I.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanuu



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIICIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.ukiom GMJ] &Zﬁ"" " T.I Makycea
01.03.2021 .
JK3aMeHAUUOHHBIH OmiteT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeodnss onuna c60600H020 npobeza monexyn. Idexmusnuiii Ouamemp MoaeKyiL.
3.  Homenyuan 51eKmpocmamuiecko2o nos. IKeUnomeHyuaibHble H08ePXHOCHIU. .
4. Buibepume 00un eapuanm omsema
th
M =t
\ ) MarepuanbHas Touka M IBHXKETCSA MO OKPYKHOCTH CO CKOPO-
9
cteio V. Ha puc. 1 mokazan rpadMK 3aBUCHMOCTH TMPOCKIMU
%
ckopoctuV; ot BpemenHu (¥ — eMHUYHBIA BEKTOP MOJIOKUTENb-
9
> g

-

HOTO HampaBjeHus, V; — mpoekuus ¥ Ha 3To HampasieHue). [Ipu

Puc. 1
9TOM BEKTOp MOJHOI0 YCKOPEHHsI Ha pHC.2 MMEeT HalpaBICHUE

[IpenonaBarens J.b. Badun

MunnCTEpCTBO HAYKH | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((primman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuoHHbix mexnono2utl

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenue noarorosku: 09.03.01 «MuEbopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHPOPMAIIMY U YIPABICHHS

Cemectp 1
~ YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuJeT Ne 16
1. Bpawawowuii momenm. Momenm unepyuu. Teopema Lllmeiinepa.
2. Cuecb udeanbruix 2a3os.
3. Csasb mexcoy nomeHyuanom u HanpsACEeHHOCMbIO NEKMPOCINAMUYECKO20 NOJIA.
4. Buibepume 0dun sapuanm omeema

[Ipu pacyere MOMEHTOB MHEPIHUHU TeJla OTHOCHTEIBHO OCEH, HE
NIPOXOJSIIUX Yepe3 LIEHTP Macc, UCNOob3yloT Teopemy lllreii-
Hepa. Ecan och BpaleHusl TOHKOTO KOJbLA IIEPEHECTH U3 IIEH-
Tpa Macc Ha paccrosiaue 2R (puc.), TO MOMEHT MHEpLUH OTHO-
CUTEIBHO HOBOM OCH YBEIMUYUTCA B ...

BAPHUAHTHBI OTBETOB:
1) 3 pa3za; 2) 4 paza; 3) 2 paza; 4) 5 pas.
IIpenonasatens J.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPEKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuit HallMOHAIBHBINA HCCIIEOBATEIBCKAN TEXHOJIOTHYCCKUN YHHBEPCUTET)
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hampasnenue noarorosku: 09.03.01 «MubopmaTika U BEIMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.muxiaom OMJT &ﬁ"" " T.IMakyceBa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 17
1. Omnpeoderenue momenmos unepyuu men.
2. Ypasuenusa cocmosanusa. Housmue udeanvrozo 2aza. I azoevie 3akoHbi.
3. Tepmoanexmponnas smuccus. Paboma evixoda snekmpona.
4, Buwibepume 00un sapuanm omsema

Ha pucyHke mokasaH BEKTOp CHUIBL, ASHCTBYIOLICH Ha yacTuily. PaGora, coBepiueH-
Hast 9TOM CUIIOH IIPHU IEepeMELICHNH YaCTULBI B TOUKY ¢ KoopauHatamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

1) 20 x;  2) 15 JIx;  3) 25 Ix;  4) 12 Ix.

J.b. Bapun

IIpenonasarens

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(enepaabHOrO roOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynemem HHpOpmayuoHHbIX mexHoI02utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTHka U BEIMUCIUTENbHAS TEXHHKA

Tpoduib:_ABTOMaTH3NPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALUK ¥ YIPABICHUS

Cemectp_1
YTBEPXIAIO
3as.1uknoM OMJ] &#"' " T.IMakycespa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 18
1. Vpasuenue ounamuxu epawamensio2o 0gudicenus meepoo2o meid.
2. Ocnosnoe ypasuernue MKT.
3. Ocnosbi 30HHOU Meopuu nPo8OOUMOCHIU MEEPObLIX M
4. Buibepume 00un sapuanm omeema

Touka M nBMXKETCS 10 CIIMPATIM B HANPABJICHUH, yYKa3aHHOM cTpenkoi. HopmansHoe
YCKOpEHHE TI0 BeJINYMHE He u3MeHsieTcsl. [Ipu 3ToM BenndrHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCS;

2) yMeHbIIaeTCs;

3) yBennuuBaeTcs.

IIpenonaBarens I.b. Badpun

MuHHCTEpPCTBO HAyKH U BHICIIETro oOpa3oBanus Poccuiickoit denepanum



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIICIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1

YTBEPXKJAIO

3aB.uKnoM OMJ] &#"’ " T.IMaxycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 19

Kunemuueckas suepeus epawenus mena.

Makpockonuueckue napamempbo.

Ione 06yx beckoneuHblx NAPANIENbHbIX PAZHOUMEHHO 3APANCEHHbIX NIOCKOCMEL.
Buibepume ooun sapuarnm omsema

Eal

T 5 Iponecc n300pakeHHBIH HA pUCyHKE B KoopanHatax (T,S), rme S — sHTpomus, ABIsIETCS

BAPUAHTBI OTBETOB:
1) u300apHBIM CKATHEM;
2)M30XOPHBIM OXJIaXKICHHEM;
3) U30TEPMHUYECKUM CHKATHEM;
4) annaGaTHBIM DACIIPNeTTan

L3

[IpemogaBarens J.b. Bapun

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00pa0OTKH HHGDOPMAIIMH U YIIPABICHUS

Cemectp 1

YTBEPXJAIO

3aB.muxiaom OMJT &#"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuJeT Ne 20
3akon coxpanenuss MoMeHma UMnYIbCa.
Ocnosuvie nonogicenus MKT.
Honynposoonuxu. Cobcmeennas nposoouUMocnb NOJYNPOEOOHUKOS.

Buibepume ooun sapuanm omeema
£(v) & Ha pucynke npeicrasieH rpaguk QyHKIMH pacpeesiCHHS MOJICKY HACaTbHOTO

roOdE

f(v) = N

rasa mo ckopoctsM (pacrmpenenenne MakcBenna), Te Ndv _ nons moue-
KYJI, CKOPOCTH KOTOPBIX 3aKIFOYCHBI B HHTEPBAJIe CKOPOCTEH OT v 110 v+dv B pac-
YyeTe Ha eJUHHUIYYy 3TOrO MHTepBana. s 3Toi (hYHKIMK BEPHBIM yYTBEPKICHHUEM
SIBIIICTCS TIPY BO3PACTAHUU TEMIICPATYPEL: ...

BAPUAHTBI OTBETOB:
1) MakCUMyM KPUBOM CMECTHUTCS BIIPABO, B CTOPOHY OOJIBIITHX CKOPOCTEH;
2) IOk MO/ KPUBOM YBEIUIHUTCS;
3) MaKCHMyM KPHBOM CMECTHTCSI BIIEBO, B CTOPOHY MEHBIIIUX CKOPOCTEHA.

P S —

BEF

2 ¥

J.b. Badpun

[Ipenonasarens

MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoit denepanun



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopMaTHka U BEIMUCAUTENbHAS TEXHHKA»

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
A YTBEPXJIAIO
3aB.muxiaom OMJT &#"’ " T.IMakyceBa
01.03.2021 r.
IK3aMeHAIMOHHbIH OmteT Ne 21
1. Venosus pasnosecus meepdozo mena. Buovl pasgnosecusi.
2. OcHosuvie nonocernus MKT.
3.  Dnexmpocmamuueckoe none pasHOMEPHO 3apAdCceHHOU cihepuieckoll noGEPXHOCHIL.
4. Buibepume 00un eapuanm omeema

MoOMEHT UMITysIbCca Tejla OTHOCUTEIBHO HEMOIBIKHOW OCH M3MEHSETCS 10 3aKOHY L=at’ . Ykaxwure rpaduk, mpa-
BUJIBHO OTPa)KaIOIINH 3aBUCIMOCTh OT BPEMEHH BEJTMUMHBI MOMEHTA CHJI, IEHCTBYIOIUX Ha TEJO.
BAPUAHTBI OTBETOB:

M i M

|

1) 12 L))

[IpenogaBarens J.b. Badun

MuHHCTEepCTBO HayKH M BEICIIEro oOpazoBanus Poccuiickoit ®eneparm
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoIo2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb:_ABTOMATH3MPOBAHHBIE CHCTEMbI 00Pa0OTKH HHGOPMAIIMK U YIPABICHHS

Cemectp_1
YTBEPXJAIO
3a.1uknoM OMJ] &Zﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHaMOHHBIN OmaeT Ne 22
1. [Iapmonuueckue xonebamenvuvie dsudicenusl.
2. Cuecb udeanvbnvix 2a3o8.
3. Koumaxm s1exmponnozo u 0bipouro20 noiynpoEoOHUKOE.
4. Buibepume 0dun sapuanm omeema
v
Cucrema COCTOMT M3 TPEX IIApoB ¢ MaccaMH mi=1 Kr, mp=2Kr, m 3=3 KI, KOTOpbIE
m JIBUTAIOTCS TaK, KaK IIOKa3aHO HA PUCYHKE
—p Ft
Ecmm cxopoctn mapos paBHbel v1=3m/c, v2=2m/c, v3=1m/c, TO BEKTOp CKOPOCTH
0 ¥  IeHTPa Macc STOH CHCTEMbI HALPABIICH. ..
m, BAPUAHTBI OTBETOB:
7 m; . 1) Boons ocu -OY;;
N i Vs 2) B110J1b ocu +OX
3)Baons ocu OX.
IIpenonasatens J1.b. Bapun

MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIrai)
(henepa’bHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPESIKACHHS BRICIIIETO 00pa30BaHUs
«KazaHckuit HallMOHAIBHBINA HCCIIEOBATEIBCKAN TEXHOJIOTHYCCKUN YHHBEPCUTET)
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKHU HHGOPMAIIMY U YIPABICHHS

Cemectp 1
~ YTBEPXIAIO
3aB.ukiom GMJ] &Zﬁ"" " T.I Makycea
01.03.2021 .
IK3aMeHAIMOHHBIH OmteT Ne 23

1. Ckopocmb u yckopeHus npu 2apmMoHu4eckux Ko1ebanusx.

2.  Luxa Kapro. Tepmoounamuyeckas wKaia memnepamyp.

3. 3axon Kynoua. EQunuybl usmepenus 3apaoa.

4. Buibepume 00un eapuanm omeema

IIpu pacyere MOMEHTOB MHEPLMU TENa OTHOCUTENBHO OCEH, HE
NIPOXOJLINX 4Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllTeii-
Hepa. Eciu ock BpalieHHs TOHKOTO KOJblia IEPEHECTH U3 LIEH-
Tpa Macc Ha paccrosiaue 2R (puc.), To MOMEHT MHEPIMH OTHO-
CHUTEJIbHO HOBOM OCH YBCJIIUYUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
[IpemogaBarens J.b. Bapun

MunnCTEpCTBO HAYKH | BBICIIET0 0Opa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIE10BATENbCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne nmoarorosku: 09.03.01 «MuapopMaTHKa U BEMUCIUTENbHAS TEXHHKA
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKHU HHPOPMAIIMK U YIPABICHHS

Cemectp_1
YTBEPXIAIO
3as.1uknoM OMJ] &Zﬁ"' " T.IMakycespa
01.03.2021 1.
JK3aMeHAUHOHHBIH OuJeT Ne 24

1. IHpyocunnvii masmuux.

2. VYpasuenus cocmosnus. Iousmue udeanvrnoz2o 2aza. I azoevle 3aKoubi.

3.  Onexmpuueckuti mox. Cuaa u nI0mMHOCHb MOKA.

4. Buibepume 0dun sapuanm omeema
CpenHss KHHETHYECKash SHEPTHsl MOJIEKYJI ra3a MpH Temmeparype 7 3aBUCHT OT MX CTPYKTYpPHI, YTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BUJOB ABUXCHHUA aTOMOB B MOJICKYJIC. HpI/I YCJI0BUH, YTO UMCIKOT MECTO TOJIBKO ITOCTYyIIa-
TEJIHHOE U BpalaTelIbHOE IBIDKEHUE, CPEeIHsIS dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 31 2) 1+ 3) O HT.
2kT 2kT 2kT 2kT

IIpenonaBarens I.b. Badun

MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((riIHai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHnckuil HaMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA

Ipoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMbI 00pabOTKH HHGOPMALIUK U YIPABICHHUS

Cemectp 1

YTBEPXKJAIO

3aB.uKnoM OMJ] &#"’ " T.IMaxycesa
01.03.2021 r.

JK3aMeHANMOHHBIN OmaeT Ne 25
Duzuneckuli u mamemamu4eckKul MasmHuKu.
Peanvnule caszvi. Ypasnenue Ban-oep-Baanvca.
Inexkmpocmamuyeckoe noje u e2o Hanpsicennocms. Cunosvle TuHUU.

Eal

Boibepume ooun sapuanm omeema

T 5 Iponecc n300pakeHHBIH HA pUCyHKE B KoopanHatax (T,S), rme S — sHTpomus, ABIsIETCS

BAPUAHTBI OTBETOB:

1) annabaTHBIM CXKAaTHEM
2)M30XOPHBIM HATPEBAHHEM;

3) u3006apHBIM paCIIPEHUEM;

4) U30TEePMUYCCKUM PACHIHPEHUCM.

L3

[IpenogaBarens J.b. Badun

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmm
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(enepaabHOrO rOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeIbHOTO YUPEXKCHHS BHICIIEro 00pa3oBaHuUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BaTEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 09.03.01 «MHdopmaTuka U BEIYUCIUTEIbHAS TEXHUKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

Cemectp_1

YTBEPXJIAIO

3aB.1ukaom OMJ] &#"' " T.IMakycespa
01.03.2021 r.

JK3aMeHaIMOHHBIN OmaeT Ne 26
1. Duepeus capmonuyeckux xorebanuii.
2. Buympennss snepeus peanbHo2o 2asa.
3. Cmopounue cunbl. DneKmpoosuicyuias Cuia u HanpsaliCcexue.
4. Buibepume o0un sapuanm omsema

P4
b b Ha (P,V)-nuarpamMme n3o0paxeH nukinnueckuii npouecc. Ha ydactkax DA-AB temmneparty-
T S S pa...
oo BAPUAHTBI OTBETOB:
Al L IR
2t 1) noBsIaercs;
] i 2) na DA — noBeimiaercs, Ha AB - moHmkaertcs;
Dy e i C 3) noHmKaercs;
I S » 4) Ha DA — nmoHwkaetcsi, Ha AB - noBsImaercs.
12 3 Vv
[Ipenonasarens J.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun



HwmxnexaMckuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT ((HiTHai)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIICIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.uKnoM OMJ] &ﬁ"" " T.IMaxycesa
01.03.2021 1.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxawowue xorebanus.

2. Ipumenenue nepeo2o 3aKona MepmMoOUHAMUKY K U300aPUYECKOMY U u30mepmudeckomy npoyeccy. Aduaba-
muueckul npoyecc.

Homenyuan snekmpocmamuiecko2o nojsi. IKGUNOMeHYUAIbHble HOBEPXHOCHIUL.

Buibepume ooun sapuarnm omsema

3.
4.

dusnyecKuii MAsSTHUK COBEpIIAET KoJeOaHuss BOKPYT OCH, Mpoxo e depe3 T.0 mepreHn-
KYJSIPHO TUTOCKOCTH pPHUCYHKA. JIJIsI JaHHOTO TOJIOKEHWS MasTHHKA MOMEHT CHIIBI TSDKECTH
HaIpaBJIICH ...

BAPUAHTHBI OTBETOB:

1) ot HaC MEePICHANKYISAPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUIOCKOCTH PHCYHKA;

3) BHU3 B IJIOCKOCTH PUCYHKA ;

4) X HaM TIEPIECHANKYIAPHO IOCKOCTH PUCYHKA.

[IpenonaBarens 11.b. Badun

MuHHCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit ®eneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne noarorosku: 09.03.01 «MHbopMaTHKa U BEMUCIUTENbHAS TEXHHKA»

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

Cemectp_1
YTBEPXIAIO
3ag.1uknoM OMJ] &#"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 28
1. Buinyowcoennvie xoaebanus. Pezonanuc.
2. Ilepevlii 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUUECKOMY HPOUECC).
3.  Buigoo 3axona Oma 8 pamkax Kiaccuyeckol meopuu.
4. Buibepume 0dun sapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJa OTHOCHTEIBHO OCEH, HE
NIPOXOJSIIUX 4Yepe3 LIEHTP Macc, UCNOob3yloT Teopemy lllreii-
Hepa. Ecan ochk BpaleHusl TOHKOTO KOJbLA IEPEHECTH U3 IIEH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT MHEpPLIUH OTHO-
CUTEIIBHO HOBOM OCH YBEIMYUTCA B ...

BAPHUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 pa3a; 3) 5 paza; 4) 2 pas.
IIpenonaBatens J.b. Badun

MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun



HwxHekaMCKHii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((prIra)
(benepaabHOro rocy1apCTBEHHOT0 OIOKETHOTO 00pa30BaTENbHOTO YUPEKICHUS BhICIIero o0pa-
30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET
Daxynomem HUnpopmayuonnvlx mexnoao2utl
Lukn usuxo—mamemamuueckux OUCYUNIUH

Hampasnenue nogroroku: 09.03.01 «MHbopMaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
[Tpoduns: ABTOMATH3UPOBAHHBIE CUCTEMBI 00Pa0OTKU HHPOPMAIMH U YIIPABICHUS

KPUTEPUU
OLIEHKHU 3HAHUM CTYIeHTOB Ha 3Kk3aMmeHe (1 cemecTp)

MaxkcuMabHOE KOIUYECTBO 0aI0B 3a dk3aMeH 40:

10 6amtoB 3a epBHI BOIPOC,

10 GayoB 3a BTOPOW,

10 6atoB 3a TpeTuii BOIpoc,

10 GayToB 3a YeTBEPTHIH BOIPOC, MPEACTABICHHBINA B BUJIE PACYETHOIO 3aaHHMS.
MuHHUMAJIEHOE KOJIMYECTBO 0AJIJIOB 3a SK3aMeH 24.

B xaxxmom Omiere 3 TeopeTryecKux Bompoca u 1 pacdetHoe 3amanue. [Ipu pemrenuun pac-
YETHOTO 33JJaHHS TEOPETUUCCKUE TPEANOCHUIKH PACKPBIBATh 00532 TEIBHO.

3a oTBET Ha gonpoc BeicTapmsieTcs cryaeHTy9 < R< 10 6annos, ecinv CTy/IEHT:

- TIOKa3aJ TITyOOKHe U BCECTOPOHHUE 3HAHMS 10 BOTIPOCY OMJIeTa B COOTBETCTBHHU C y4eO-
HOM MPOrpaMMOii, OCHOBHOM U JIOTIOJIHUTEIBHON JTUTEPATYpOil, TpeOOBAaHUI K BBIIIOJIHEHUIO CO-
OTBETCTBYIONIMX (prsznveckux 3akoHoB (5,4 < R<5,8);

- CAMOCTOSITETIbHO, IOTUYECKH CTPOMHO U MOCIEN0BATEILHO H3/1aracT yu4eOHbIH MaTepual,
JIEMOHCTPHUPYSl YMEHHE aHAJIM3UPOBATh Pa3UYHbIC HAYYHBIC B3TJISIbI, apTyMEHTHPOBAHHO OT-
crauBath coOcTBeHHY0 mosuiuio (1,2 < R< 1,4);

- TBOPUYECKH CBSI3BIBACT TCOPETHUYCCKUE MOJIOKEeHHUs ¢ pakTukoi (1,2 < R< 1,4);

- obnanmaet KynpTypoit peunt (1,2 < R< 1,4).

3a 0TBET Ha gonpoc BbIcTaBisieTcs CTYACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- TIOKa3bIBAeT TBEP/IbIC U JOCTATOYHO ITOJHBIE 3HAHUS TI0 BOIPOCY OMjIeTa B COOTBETCTBUU
¢ y4eOHOI mporpaMMoii, yBEpEHHO OPUEHTHUPYETCS B OCHOBHOMH JIUTEpaType, 3HaeT TpeOOBaHUS K
¢busnueckum 3akoram (5,0 < R< 5,4);

- CAMOCTOSITENILHO U MOCIIEI0BATEIbHO U3IaraeT ydeOHbli MaTepua, NpeaArpuHuMaeT 1o-
IIBITKA aHAIM3UPOBATH PA3IIMYHBIC HAYYHBIE B3TJISIIBI 1 00OCHOBATH COOCTBEHHYIO MO3HIINIO, TTPH
9TOM JIONyCKaeT He3HaunTelbHbIe omuoku (1,0 < R< 1,2);

- YMEET CBS3bIBAaTh TEOPETHUUECKHE MOJIOKEHHS C MpaKTU4YecKoi nesTenbHocThio (1,0 < R<
1,2);

- oTMyaeTcs paspuroi peunio (1,0 < R< 1,2).

3a OTBET Ha 6ONPOC BHICTABIIACTCS CTYACHTY 6 < R< 8 6annos, ecnu cTyneHT:

- MOKa3bIBa€T TBEP/IbIC 3HAHUSI 110 BOMPOCY OMJIeTa B COOTBETCTBUU C Y4eOHOUH mporpam-
MO, OpUEHTUPYETCS JINIIh B HEKOTOPBIX JTUTEPATYPHBIX UCTOYHUKAX, 3HAET OTACIbHBIE TpeOOBa-
HUs K pusnueckuM 3akoHam (3,0 < R< 4,0);

- y4eOHbIIl MaTepua u3jaraeT penpoayKTUBHO, JOMycKas HekoTopsle omuOku (0,75 < R<
1,0);

- MpeANpUHUMAET TOMBITKM aHAIU3UPOBATh PA3JIMYHbIE HAy4YHBIE B3IJIAbI, 0OOCHOBATDH
COOCTBEHHYIO MO3UIIHIO 110 TpeboBanuto npenogaatess (0,75 < R< 1,0);



- C TPYZIOM YMEET YCTAaHOBHUTH CBSI3b TEOPETUUYECKUX MOJOKEeHHH ¢ mpakTukoi (0,75 < R<
1,0);
- peub He BCerja JJoruuHa u mociaeaosareibna (0,75 <R< 1,0).

3a OTBET Ha 6onpoc BHICTABISCTCS CTYACHTY R< 6641106, ecnu CTyICHT:

- IGMOHCTPUPYET He3HAHHE OCHOBHBIX MOJIOXKEHHI Borpoca omiera (R< 3);

- HE OPMEHTHUPYETCS B OCHOBHBIX JINTEpATYpHBIX McTouHuKax (R< 0,75);

- HE 3HaeT TPeOOBaHUH K COOTBETCTBYIONIMM (u3ndeckum 3akonam (R< 0,75);

- HC B COCTOSIHMH J]aTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCHI, 00OCHOBATh COOCTBEHHYIO
noswunuio (R< 0,75);

- HE YMEET yCTaHABJIMBATh CBSI3b TEOPETHUECKUX MOJOXKEHHMM ¢ mpakTrkoi (R< 0,75);

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



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHekaMCKUil XMMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rutan)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHUKA

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

Cemectp 2

YTBEPXJIAIO

3aB.uKnoM OMJ] &ﬁ"" " T.IMaxycesa
01.03.2021 r.

JKx3aMeHAHMOHHBII Omiter Ne 1

Maenumnoe none. Mazcnumnas unoykyus. 3axon Aunepa.
Cospemennvie npedcmasienus o ceeme.
Tennosoe uznyyenue. 3axon Kupxzoga.
4. Bwibepume odun sapuanm omeema
Peaxuus pacnaga npotoHa o cxeme p—oettvtv
HEBO3MOXKHA. DTO SIBIIACTCS CJICICTBUEM HEBBIMIOJHCHHUS 3aKOHA COXPAHCHHUS. ..
a) IENTOHHOTO 3apsi/ia
0) 2IEKTPUYECKOTO 3apsiia
B) CIIMHOBOTO MOMECHTA MMITYJIbCa

wn e

[IpenogaBarens J.b. Bapun

MunnCTEpCTBO HAYKH | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA)
Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pabOTKH MH(OPMAIINU ¥ YIIPaBICHHUS
Cemectp 2

YTBEPXJIAIO

3ag.uuxaom OMJ] &ﬁ"' " T.IMakycespa
01.03.2021 r.

JK3aMeHAHMOHHBII OuiteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHast npoeooUMOCHIb.

OcHosgHble 3aK0HbL ZEOMemI?ull€CKOL7 onmuxu.

3axonvl uznyyenus abconomno YepHOo20 mena.

PN

Bulbepume ooun sapuanm omeema
DNEKTPOH JIOKATN30BaH B MPOCTPAHCTBE B mpezenax A X = 1 MKkM. YauTeiBasi, 4To octosiHHas [Inanka h
=1,05+10 3*]Isxec, a Macca anextpora M = 9,1+1073! xr, HeonpeneneHHOCTH cKOpPOCcTH A vy (B M/C) coCTaB-
JISIET HE MEHEE. ..

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

IIpenonaBarens I.b. Badun




MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUN TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHGOpMayuoHHbIX mexHoI02Ull

Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hamnpagienue nonrorosku: 09.03.01 «MHdopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(DOPMALIMU ¥ YIIPABICHUS

Cemectp 2
~ YTBEPXIAIO
3aB.ukiom GMJ] &fo&"" " T.I Makycea
01.03.2021 r.
OK3aMeHAIHOHHBII OmteT Ne 3

1. Tpaucgopmamop. Dnepeus macnummnozo noas.

2. Buvi800 3aK0Ha hpenoMaeHus ceemd.

3. Domosnexmpuyeckuii 2¢hpexm.

4, Buwibepume o0un sapuanm omsema

Ha pucynke m300paskeHBI CTallHOHApHBIE OPOUTHI aTOMa BOJOPOJIA COTIACHO MOJIe-
1 bopa, a Takke yCIIOBHO M300pakKeHBI TIEPEXOIBI AIIEKTPOHA C OJHOW CTAallHOHAp-
HOW OpOUTHI Ha APYTYIO, CONPOBOXKIAIOIINECS U3ITYICHUEM KBaHTa YHEPTUU. B yib-
TpadHroIeTOBOM 00IACTH CIIEKTPa 3TH MEePEXOabl Aal0T ceputo JlaiimaHna, B BUIUMOI
— ceputo banemepa, B undpakpacHoi — ceputo [Tamena. Haubosnpieii 9acToTe KBaH-
Ta B cepun JlaitMaHa COOTBETCTBYET MEPEXOI. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;

3)n=3->n=2; 4Yn=4—-n=3.

[IpenonaBarens 1.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit demepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIETO 00Opa30BaHMUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHbix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopMaTHKa U BEMUCIUTENbHAS TEXHHKA»

Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00paOOTKH MH()OPMAIINU ¥ YIIPABICHHUS

Cemectp 2
~ YTBEPXIAIO
3as.1uknoM OMJ] &Zﬁ"' " T.IMakycespa
01.03.2021 r.
IK3aMeHAIMOHHBIH OnjIeT Ne 4
1.  Hua- u napamacnemuxu. @eppomaznemuxi u ux c8olcmed.
2.  Tonxue aunzvl. [locmpoenue u306pasicenuss npeomMenos ¢ noMowbI0 JIUH3.
3. @opmyra Dinwmeiina onsa enewnezo pomospdexma. Macca u umnynoc pomona.
4.  Buibepume 0dun sapuanm omeema

Ha pucynke nokaszaHsl HallpaBleHHs Mafgaromero GotoHa (y), paccesHHoro ¢gotoHa (y’) u

3JIeKTpoHa oTnauu (€). Yron paccesHust 90°, HanpaBieHNE IBMKCHMS DJIEKTPOHA OTJayM
— Q

COCTABIIET C HANpaBICHHEM Tafaromtero (orona yron ¥ =30

Horo ¢orona be , TO UMIIYJIbC 3JIEKTPOHA OTJAuU PaBEH. ..

. Ecnu umnynec paccesis-

BAPUAHTBI OTBETOB:
DV3P,: 22¥3P,;  32p,; 4P,

IIpenonaBatens I1.b. Badun




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPESIKACHHS BRICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

[Tpoduis: ABTOMAaTH3WPOBAHHBIE CHCTEMBI 00pabOTKH MH(MDOPMAIIUK U YITPABICHUS

Cemectp 2
YTBEPXIAIO
3aB.uKnoM OMJ] &#"’ " T.IMaxycesa
01.03.2021 r.
DK3aMeHAUOHHbIH Omiter Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. OcHogubvie homomempuyecKue euyunbl.
3. Ceemosoe oasnenue. Dppexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposTHOCTh 0OHAPYKHUTH DIEKTPOH Ha ydyacTKe (a,b) OJHOMEPHOrO MOTEHIMATBEHOTO SIIHU-
b
W= Icu dx
Y4 Ka ¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYHUCIAETCSA MO (opMmyJie a , TIe W
IUIOTHOCTh BEPOSITHOCTH, OMpeesieMast b -pynknueit. Ecin W -(pyHKIMS ©MeeT BUJI, yKa-
3
—L«<x <L
U 3aHHBIA Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKHUTh JCKTPOH HA y4acTke & ]paB—
1 | Ha...
1 |
1 I
| | BAPUAHTBI OTBETOB:
L o bogy s, 2) 3; 3) 1 4 1,
3 3 1 1 1 P
8 8 2 4
[IpenonaBarens J.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HallMOHAJILHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenne nmoarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00paOOTKH MH()OPMAIINU M YIIPaBICHUS

Cemectp 2
~ YTBEPXIAIO
3as.1uknoM OMJ] &#"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAHOHHBIIH OueT Neb
1. [Heiicmsue macnummuozco noas na mox. Cuna Amnepa. 3axon Amnepa.
2. Kozepenmmnocmo u MOHOXPOMOMUYHOCIb C6EMOBLX 60H. Mumepdepenyus ceema.
3. Moodens amoma Pesepdopoa. ITocmynamer bopa.
4. Buwibepume o0un sapuanm omsema

Ha pucynke noxkazana opuenmayus 6eKkmopos Hanpsaxcennocmu aaekmpuyeckozo (E ) u maznumnozo (H ) noneii 6
NEKMPOMASHUMHOU 80IHe. Bexmop niomnocmu nomoxa sHepeuu 31eKmpoMaAeHUMHO20 NOJISL OPUEHIMUPOBAH 8 HANPA 8-
JleHUuU ...

[IpenogaBarenn J1.B. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUH HHCTUTYT ((rutian)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenue moarorosku: 09.03.01 «MubopmaTika U BEIMUCIUTEIbHAS TEXHHKA

[Tpodus: ABTOMAaTH3WPOBAHHBIEC CHCTEMBI 00pab0TKH MH(M)OPMAIINK U YITPABICHUS

Cemectp 2

. YTBEPXKJIAIO
3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
Jk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenua.
2. MemoOul nabniodenus unmepgepenyuu ceema.
3. Teopus cmpoenus amoma 60dopoda no opy. upaxyus mukpouacmuy. Boanwl 0e Bpoiins.
4. Bwibepume odun sapuanm omeema.

Ecnu 3auepHeHHYyIO INTaCTUHKY, HAa KOTOPYIO MaJlaeT CBET, 3aMEHUTh Ha 3epKaJbHYIO TOI e MIIOIIaIH, TO CBe-

TOBOE JIaBJICHUE. ..
BAPUAHTBI OTBETOB:

1) ocraHeTCs HEM3MEHHBIM;
2) yMeHbIIUTCS B 2 pasa;
3) yBennuurcs B 2 pasa.

J.b. Badun

IIpenonasatens

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHus
«KazaHckuil HalMOHAIBHBIN HCCIIE10BATEIbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHsix mexnono2utl
Lukn Qusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

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

Cemectp 2
~ YTBEPXIAIO
3as.1uknoM OMJ] &ﬁ"' " T.IMakycespa
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouiter Ne 8
1. TeopeMa FGVCC(I 0]1}1 MACHUMHO20 NOJIA.
2. Humepgepenyus ceema 6 mouKux nieHKax.
3.  Coommuowenue neonpedenennocmeii I elizenbepea.
4. Buibepume odun sapuanm omeema. Imerorcst 4 peleTky ¢ pa3THdHBIMU IOCTOSHHBIMU d, OCBEIaeMbIe OHHM

TEM € MOHOXPOMAaTHYECKUM U3IIy4eHUEM PAa3IMYHON HHTeHCUBHOCTH. Kakoil puCYyHOK MILTIOCTpUPYET IONI0KEHHE
[JIaBHBIX MAKCHMYMOB, CO3/[aBa€MbIX AU(PPAKIIMOHHON PEIICTKOM ¢ HANMEHb el MocTOsTHHOI pemeTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ TuQpaKIum).

BAPUAHTBI OTBETOB:
1 J

1) a4 03 02 A0 0] 01 02 a3 o4 sinuz) 04 03 02 0l 9 01 02 03 04 sinmg) o4 a3 02 01 0 81 by 03 0 e
1

IIpenonasatens J1.b. Bapun




MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPEIKICHUS BBICIIETO 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA
[Tpodus: ABTOMAaTH3WPOBAHHBIEC CHCTEMBI 00pab0TKH MH(M)OPMAIINK U YITPABICHUS

Cemectp 2
YTBEPXAIO
3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAIMOHHBIN OmiteT Ne 9
1. Asnenue snexmpomacnumuoii unoykyuu. 3axon Papades — Maxceenna
2. Ipumenenue unmepepenyuu.
3. Boanoeas gpynxuus u ee cmamucmuyeckuii CMiciL.
4. Buwibepume oun sapuanm omeema. Ha pucynke npedcmasiena 3a6Ucumocms MAzHUMHO20 HOMOKA, RPOHU3bIEAIOUe-
20 HeKOMOpbILl 3AMKHYMblll KOHMYp, om epemeru. I/C uHOyKyuu He 803HUKAEM HA UHMeEpBATe...
D, Bo
al
2

AB

-2

-4
1)B;
3)C;

)

T 2 P[4 L6 tc
CDE 1 i
= 1 1
= Bapua :TLl OTBETOB:
2)A;
4)D; 5) E.
[IpenonaBarens J.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoii deneparym
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00pa30BaHMs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne nmoarorosku: 09.03.01 «MupopMaTHKa U BEMUCIUTENbHAS TEXHHKA»
Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKH MH()OPMALIMU ¥ YIIPaBICHHUS

Cemectp 2
~ YTBEPXIAIO
3as.1uknoM OMJ] &%"' " T.IMakycespa
01.03.2021 1.
JK3aMeHAHOHHBII Omter Ne 10

1. Huoykmusnocmo. Camoundykyus. Bzaumnas undyxuyus.

2. Hudpaxyus ceema. [Ipunyun Loticenca-Dpenens.

3.  Vpasuenue llpedunzepa.

4. Buibepume 0dun sapuanm omeema

Ha PUCYHKE ITOKa3aHa KpuBasd 3aBUCUMOCTHU CHCK’I‘paJ’ILHOﬁ IJIOTHOCTH SHEpreTHUvC-

it GOOOK CKOH CBETHMOCTH a0COJIIOTHO YEPHOTO Telia OoT JUIMHbI BoiHbl pu T=6000K. Ecmu
I TeMIlepaTypy Tela YMEHBIIUTh B 2 pa3a, TO SHEPreTHYeCcKass CBETUMOCTh abCOMOT-
: HO YEPHOI'0 TeJa YMEHBIIUTCS. .
I BAPUAHTBI OTBETOB:
: 1) B 16 pasa; 2) B 8 pasa; 3) B4 pasa; 4) B 2 pasa.
|
I >
500 A, HM

IIpenonasatens J.b. Badun



MuHHCTEPCTBO HAYKH U BBICIIET0 oOpa3oBanus Poccuiickoit @enepannu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem UHpopmayuoHHbIX mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

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

Cemectp 2
YTBEPXJIAIO
3aB.uuxiaom OMJT &#"’ " T.IMakyceBa
01.03.2021 1.
JK3aMeHAHOHHBII Omter Ne 11.
1. Buinyoicoennwiil 21eKmpomMacHumuble KoaeoaHus.
2.  Obocnosanue npavonuneiinocmu pacnpocmpanenus csema. 3omvl Openens.
3. Obuwue ceedenus 06 amomax u Adpax.
4, Buibepume ooun sapuanm omsema. Ilonnas cucmema ypasnenuii Maxceenna 015 31eKmMpoMacHUMHO20 NOJISA UMeem GUO:
- = a]_:; - =
Edl :_J'a_ds fDdS = IpdV
@ ®*  ® p)
- = — G_D) - = =
Hdl= j+—ds j‘BdSZO
(L) )] a
]
Crnenyromas cucTeMa ypaBHEHUH CIIpaBeAInBa AJsl IEPEMEHHOI0 3JIeKTPOMAarHUTHOI'O MOJIA ...
—
- = aB = 2.7
j‘Edl :—J‘Eds deS =0
(L = & 1) B oTCyTCTBHE 3apsSXKEHHBIX T€I U TOKOB IIPOBOJUMOCTH;
2) NpH HATMYHH 3aPSHKEHHBIX T B TOKOB MPOBOJIUMOCTH;
.
- = aD = - =2
& @) @ 3) B OTCYTCTBHE 3apsKCHHBIX TEIT;
4) B OTCYTCTBHE TOKOB IPOBOJMUMOCTH.
[IpenonaBarens J.b. Badun
MuHHCTEepCTBO HAayKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwxHekaMCKnii XUMHUKO-TEXHOIOTUYESCKUH HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHus
«KazaHckuil HAMOHANBLHBIN HCCIEI0BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpOpmayuoHHbIX mexHoI02utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hamnpasnenue nmoarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA
Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa0bOTKU MHPOPMALIMK U YIPABICHUS
Cemectp 2
YTBEPXJAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAIHOHHBIIH omter Ne 12
1. Maenummbiti momenm JJIEKMPOHOB U ANMOMO8.
2. [udparuus ceema om odnoti wenu.
3. Duepeus censu. depexm maccor adpa.
4.  Bwbepume odun sapuanm omeema .CranmoHapHbIM ypaBHeHHeM LlIpenuHrepa iIs 2eKTpoHa B BOJOPOAOIIOT0OHOM HOHE SIBIISETCS
ypaBHEHHE ...
BAPUAHTHBI OTBETOB:
z 2
2m Ze d 2
A+ —(E+ ——w=0 f+_2 Ew=0
1) k Argr 2) dx # .
2 2.2
A 2 Mmooy x 2m
Ve @-T0 720 Ap+ - Ep=0
3)dx" 2 4) h

IIpenonaBarens J1.b. Badun



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

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

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

Cemectp 2
VYTBEPXIAIO

3aB.uKnoM OMJ] &#"’ " T.IMaxycesa
01.03.2021 r.

OK3aMeHAIHOHHBIH omteT Ne 13

Konebamenvuwiti konmyp.
Paspewarowas cnocobrnocms onmuyeckux npubopos.

3. Ecmecmeennasn pabuoaxmu@nocmb. a, ﬁ, Y — U3IYYEHUAL.

il o

4. .Buibepume 00un eapuanm omeema

Ha pucyHke nokasaHbl HarpasieHus nanarouiero gorona (y), paccessHHoro ¢orona (y’) u
NIeKTpoHa oTHa4H (€). Yron paccesHus 90°, HampaBleHUE IBHKCHUS DJICKTPOHA OTHAYH

COCTABJISET C HANpaBICHHEM Tajaromero dortona yrom © =30" Eeny UMITYJIbC PacCesH-
Horo ¢orona P:b , TO IMITYJIbC 3JICKTPOHA OTAAYU PaBEH. ..
BAPUAHTBI OTBETOB: l)zpfb; 2)2./3 P;; 33 P:b; 4) P:b'

[IpenogaBarens J.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuonHbix mexnono2utl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenne nmoarorosku: 09.03.01 «MubopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpodmn:
Cemectp 2
~ YTBEPXIAIO
3a.1uknoM OMJ] &#"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAMOHHBbIN Omiter Ne 14
1.  Ocnoswi 30nn0i nposodumocmu meepdvix men.
2. [ugpaxyuonnas pewemxa.
3. 3akouvl paduoaxmusnoz2o pachaoa.
4.  Buibepume 00un eapuanm omeema

TToNo’KEHHME aTOMa YIJIEPOIa B KPUCTAIUIMYECKOM PEIETKE aMa3a ONpPEAEIEH0 ¢ MOrPemHOCTb0 Ax = 5-10" M, YunTe-

_ 14 .
Basi, 4TO nocrosiHHas [lmaHka =105-10 7 Joc-c , a Macca aToma yriaepoaa M = 1,99-102° kr, HeonpeieneHHOCTH

CKOpocTH AVx €ro TeIIOBOTO JBIDKEHHS (B M/C) COCTABIISIET HE MCHEE. . .
BAPHUAHTBI OTBETOB:

1) 9,43 -10%; 2)0,943;  3)1,06; 4)106.

J1.b. Badun

IIpenonaBarens



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATENILCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIX mexHoIo2utl
UMK./'I qbuSuKofMameMamultecxux ()MCL;MI’L/'!MH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTEIbHAS TEXHUKA

[Tpodus: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pabOTKH MHM)OPMAIIUH U YITPABICHUS

Cemectp 2
YTBEPXJIAIO
3aB.muxiaom OMJT &#"’ " T.IMakyceBa
01.03.2021 r.
OK3aMeHAIHOHHBIH omteT Ne 15
1. 3H€D2uﬂ MACHUNTHO20 NOJIA.
2. [ucnepcus ceema.
3. Bpemenuvie xapaxmepucmuku paduoaKmueHo20 pacnaod.
4, Buwibepume o0un sapuanm omsema

[Mpm magenun cBeTa U3 BO3IyXa HA JUAICKTPUK OTPaKEHHBIH JIyd MOITHOCTBIO MOISIPH30BaH MpH yriie mageHust 60 rpaxy-
coB. [IpH 3TOM IIPETOMIIEHHBIN JIy4 COCTaBJISIET C HOPMAJIBIO YIO. ..

BAPHAHTBI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 450,

[IpenonaBarens 11.b. Badun

MuHHCTEepCTBO HayKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmn
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIEr0 00pa3oBaHUA
«KazaHckuil HaMOHAIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbix mexHono2utl
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.01 «MHEbopMaTHKa U BEMUCIUTENbHAS TEXHUKAY

Tpo¢unb: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa00TKH MH()OPMALINU M YIIPaBICHHUS

Cemectp 2
~ YTBEPXIAIO
3ag.1uknoM OMJ] &#"' " T.IMakycespa
01.03.2021 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. Bpawenue pavxu 6 maznummnom noze.
2. Honapusayus ceema. Ecmecmeennviii u noaspu306anublii ceen.

3. Usmepenue pa()uoakmusHozo U3TYYEHUA.

4, Buibepume 00un eapuanm omeema

" P d £ IMpu nepexoax dIEKTPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYTO# 3aKOH COXpaHe-

k.

i _— _—/ HUA MOMCHTA UMITYJIbCA HAKJIAAbIBAET ONIPEACICHHBIC OTPAHNYCHUA (HpaBI/IHO OoT-
3 l 7 Oopa). B sHepreTHueckoM CrieKTpe aToMa BOAOPOa (PHUC.) 3anpeuieHHbIM Tiepe-
2 R

XOJIOM SIBJISICTCS. . .
BAPUAHTBI OTBETOB:
1)4f — 3d,; 2) 4s - 3p;
3) 3p-2s; 4) 3s — 2s.

[Ipenonasarens J1.b. Bapun




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

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

[Tpodus: ABTOMAaTH3WPOBAHHBIEC CHCTEMBI 00pab0TKH MH(M)OPMAIINK U YITPABICHUS

Cemectp 2

YTBEPXKJIAIO

3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 1.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmasnenus o ceeme.
Horapusamopul. 3axon Manioca.
3. Aoepuvie peaxyuu. Hckyccmeennas paouoakmugHOCHb.

N

4. Buibepume 00un eapuanm omeema

Ha pucynke mokasaHa KBapkoBas auarpaMma g _ pacnajza Hyk/IoHa. JTa

1(11] JMarpaMma COOTBETCTBYET PEaKLUH ...
u BAPUAHTBI OTBETOB:

Y¥rYy
rrYer

P >nre +V,. gt > nte +V,.

3)n—>p+e_+ffe; 4)p—)p+e_+179

[IpenonaBarens 11.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanus Poccuiickoit dexepanuu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne noarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00paOOTKH MH(DOPMALINHU U YIIPaBICHHUS

Cemectp 2
_ YTBEPXIAIO
3ag.1uknoM OMJ] /"&“’ " T.I'Maxycesa
01.03.2021 r.
JK3aMeHAlHOHHBIIH Outer Ne 18
1. 3axon Buo-Casapa-Jlanracca
2. Cnocobwsi nonyuenus nouspU308aHHO20 C8emd.
3. Hosumpon. f+ - pacnad. Dnekmponnviii 3axeam.
4. Buibepume odun eapuanm omeema. OHa U Ta ke TUPPAKITUOHHAS PEIIETKA OCBEIIAETCS PA3INIHBIMU MO-

HOXPOMAaTUYECCKUMU U3JTYYCHUAMU C pa3IMYHbIMU UHTCHCUBHOCTAMM. Kaxkoit PHUCYHOK COOTBETCTBYET CIIYy-

Yal0 OCBEILCHUS CBETOM HAMOOJIbIIEH YacToTOi? (J — MHTEHCHBHOCTD CBETA, L yron qudpaxunm).
BAPUAHTBI OTBETOB:

. PN S VA ¥ I W !
1) 04 -03 02 00 0] 01 02 03 04 sino" 2) 04 03 0z 01 0 o1 Dz 03 0% ‘“‘1’3) a4 A Ok B 0] W02 od B4 sHnp
b

IIpenonasatens



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOIO YUPESIKACHHS BRICIIIETO 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem HHpopmayuonHvix mexnonoutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

[Tpodus: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pa0OTKH MH(M)OPMAIIUK U YITPABICHUS

Cemectp 2
YTBEPXJIAIO
3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBLIIH omiteT Ne 19

1. Tpaucgopmamop. Dnep2us MacHumuo20 nojsi.

2. Ipumenenue unmepgepenyuu.

3. Peaxyus oenenus. Llennas peakyus.

4. Buibepume 00un 6apuanm omeema

HOJ’IO)KCHI/IC IIBIJIMHKHU MaCCOfI m= 10_9 KI' MOJKHO YCTAaHOBUTBH C HEOIPEACIEHHOCTBIO A)C = 0,1 MKM. y'-II/ITLIBaﬂ, YTO IIOCTOsIHHAs
E=105-107* Toc- ¢

Inanka , HEOTPEIENCeHHOCTh ckopocTh AVx (B M/C) GyneT He MeHee. ..
BAPUAHTbBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,

[IpenogaBarens J.b. Badun

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoit denepamun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuoHHbix mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopMaTika U BEIMUCIUTENbHAS TEXHHKA
Tpodwns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00PabOTKK HH(OPMAIIUU U YIPABICHUS
Cemectp 2

YTBEPXJAIO

3aB.muxiaom OMJT -5#"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ons maznumuo20 nojs.
2.  Hugpaxyuonnas pewemxa.

3.  AHoepuwiit peakmop

4. Bwibepume 0oun sapuanm omeema

Ha myTu ecTecTBEHHOro CBeTa MOMEIICHHI JBE IUTACTHHKH TypMa-
nuHa. [Tociie mpoXoXAeHUS TUTACTUHKHA 1 CBET MOJIHOCTHIO TOJISPH-
30BaH. Eciu J1 u J, — MHTEHCHBHOCTHM CBeTa, MPOIIEIUIEro IuJia-
cTiHKH 1 ¥ 2 COOTBETCTBEHHO, U YroJ MEeKAy HampasiaeHusimu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPUAHTBI OTBETOB: 1)‘]2 = ‘2 ; 2)‘]2 =y

3. . J
33, :231,4)32 =?1-

[IpenogaBarens ( é/%‘ J.b. Bapun



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckull HAMOHAJILHBIN HCCIIEI0BATENbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynomem HHpopmayuoHHbIX mexHoIo2utl
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

[Tpoduis: ABTOMAaTH3UPOBAHHBIEC CHCTEMBI 00pabOTKH MH()OPMAIIUHU U YIIPABICHUS

Cemectp 2
~ VYTBEPXIAIO
3aB.uuxiaom OMJT &#"’ " T.IMakyceBa
01.03.2021 1.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. BpazueHue PAMKU 6 MACHUNHOM noJe.

N

Memoodvl nabarodenus uHmedeepeHuuu ceema.
3. Peakyus cunmesa. TepMOﬂ()epHa}l peaxkyusl.

4. Bulibepume 00un eapuanm omeema

BeposTHOCTh 00HAPYKUTh AJIEKTPOH Ha ydacTke (a,b) 0OJHOMEPHOr0 MOTCHIUAILHOTO SIIH-

h
W= Icu dx
¥ Ka C 66CKOH€‘IHO BBICOKMUMHN CTCHKAMH BBIYUCISICTCA 110 (I)OpMyne a , A€ i —
IUIOTHOCTH BEPOSTHOCTH, OTIpeaeseMas hd -pynkmmeit. Ecmmn hd -pyHKINS IMeeT B, yKa-
—L<xz<L
U 3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTb OOHAPYXKUTh 3JIEKTPOH Ha y4acTke 8 ]paB-
! ! Ha...
1 |
) |
| |
o L 5. L BAPHAHTBIOTBETOB: 1) 5; 2)1:3)1; 4)3
- %5 2 42 8
[IpemonaBarens J.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepanuu
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHUKA

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

Cemectp 2
YTBEPXIAIO
3ag.umxaom OMJ] &%’&"' " T.IMakycespa
01.03.2021 r.
JK3aMeHAHOHHBII OuJteT Ne 22
1. [dua- u napamacnemuxu. @eppomacnemuxu u ux c8oUCmsa.

N

Bui600 3akona nperomierusd ceemad.
3. Tunwi 3aumoodencmeus SNIEMERMAPHBIX Yacmuy. 3akonwl U3Iy4eHus abconomno YepHo2o mend.

4. Bwibepume 00un 6apuanm omeema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHMOCTHU CHeKT'paHBHOﬁ IIJIOTHOCTH 3HEPICTHU-

it GOKE 4eCKOH CBETUMOCTH abCOINIFOTHO YEPHOTO TeNa OT JIMHBI BonHbEl npu T=6000K. Ec-
I JIM TEMIIEPATYPy Telld YMEHBIIUThL B 2 pa3a, TO SHEPTETUYECKAS CBETUMOCTH abco-
: JIFOTHO YEPHOTO TeJIa YMEHBIIHUTCA.
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 paza; 3) B 8 pasa; 4) B 4 pasa.
|
!
500 A, HM

[Ipenonasarens J.b. Bapun



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
beneparbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKACHHS BBICIIIETO 00pa-
30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET
Daxynomem HngopmayuonHuix mexnonrou
Luxn gpuzuxo-mamemamuyeckux OUCYUnIuH

Hampasnenue nogroroku: 09.03.01 «MHbopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
[Tpoduns: ABTOMAaTH3UPOBAHHBIE CUCTEMbI 00Pa0OTKU HHPOPMAIIH U YIIPABICHUS

KPUTEPUU
OLIeHKM 3HAHWH CTYJeHTOB HA 3K3aMeHe (2 cemecTp)

MakcuMaJIbHOE KOJIHYECTBO 0auIoB 3a sk3aMeH 40:
10 GanoB 3a KaXkIbIil BOIIPOC.
B kaxmom Omitere 3 TeopeTHuecKux Bonpoca U 1 3amaya.

3a oTBET Ha gonpoc BeicTapmsieTcs cryaeHTy9 < R< 10 f6annos, ecinvi CTy/IEHT:

- TIOKa3aj TiTyO0OKHe U BCECTOPOHHUE 3HAHMS 10 BOTIPOCY OMJIeTa B COOTBETCTBHHU C y4eO-
HOM MPOrpaMMOii, OCHOBHOM U JOMIOJIHUTEIBHON JTUTEPATYpOil, TpeOOBaHUI K BBIITOJIHEHUIO CO-
OTBETCTBYIOUIMX (prsznyeckux 3akoHoB (5,4 < R<5,8);

- CAMOCTOSITETIbHO, IOTUYECKH CTPOMHO U MOCJIEN0BATEIbHO H3IaracT yu4eOHbIH MaTepual,
JEMOHCTPHPYS YMECHHE AaHAJIU3WPOBATH PA3NIUMYHBIC HAy4YHBIC B3TJIAIBI, apIyMEHTHPOBAHHO OT-
crauBath coOcTBeHHY0 nmosuiuio (1,2 < R< 1,4);

- TBOPUYECKH CBSI3BIBACT TCOPETHUYCCKUE MOJIOKEeHNUs ¢ ipakTukon (1,2 < R< 1,4);

- obmamaet kynbTypoii peun (1,2 < R< 1,4).

3a 0TBET Ha gonpoc BeICTaBiseTCs cTyeHTY 8 < R< 9 dannoe, ecnu cTyneHT:

- TIOKa3bIBACT TBEPABIE W JIOCTATOYHO IOJIHBIC 3HAHUS IO BOMPOCY OWIIETa B COOTBETCTBUU C
y4eOHOIl MporpaMMoii, yBepeHHO OPUEHTUPYETCS B OCHOBHOM JUTepaType, 3HaeT TpeOoBaHMs K
¢busnueckum 3akoram (5,0 < R< 5,4);

- CaMOCTOSITEIBHO U MOCIE0BATENIbHO M3JIaraeT y4eOHbI MaTepual, NpeJIpuHIMAET MOMBITKH
aHAJTM3UPOBATh PA3IMYHbIE HAYYHBIE B3TJISABI M1 00OCHOBATH COOCTBEHHYIO TO3HUIUIO, TIPH 3TOM
JOnycKaeT HesHaunTenbHbie omuoku (1,0 < R< 1,2);

- YMEET CBS3bIBaTh TEOPETUUECKHE TIOJIOKEHHS C MTPAKTUIECKO aesTeapHocThio (1,0 < R< 1,2);

- oTyIMyaeTcst pa3BuToii peusto (1,0 < R< 1,2).

3a OTBET HA 60NPOC BHICTABIISACTCS CTYACHTY 6 < R< 8 6annos, ecnu cTyneHT:

- TIOKA3bIBAET TBEPJbIE 3HAHUS MO BOMPOCY OMiIeTa B COOTBETCTBUU C y4e€OHOW MPOTpamMMOu,
OPUEHTUPYETCS JINIIb B HEKOTOPBIX JTUTEPATYPHBIX UCTOYHUKAX, 3HACT OTICIIbHBIC TPEOOBAHUS K
¢dusnueckum 3akonam (3,0 < R< 4,0);

- y4eOHBIN MaTepHal u3jaraet pernpoayKTHBHO, A0Myckas HekoTopbie omuoku (0,75 < R< 1,0);

- MpeANpPUHUMAET TOMBITKU aHAIM3UPOBATh Pa3UYHbIE HayYHBIE B3TJISABI, 0OOCHOBATH COO-
CTBEHHYIO MO3UIHIO 110 TpeboBanmto mpemnoaasarens (0,75 <R< 1,0);

- C TPYJIOM YMEET YCTaHOBUThH CBSI3b TEOPETUUYCCKHX MONIOKeHu ¢ mpaktukoii (0,75 < R< 1,0);

- peub HE Bcerja JoruuHa u nocienosareibha (0,75 < R< 1,0).

3a OTBET Ha 60NPOC BHICTABISIETCS CTYICHTY R< 6 6annoe, eciv cTyneHT:

- IGMOHCTPUPYET He3HAHHE OCHOBHBIX MOJIOKEHHH Bompoca Omera (R< 3);

- HE OPUCHTHUPYETCS B OCHOBHBIX JINTepaTypHbIX ucTouHmkax (R< 0,75);

- HE 3HAeT TPeOOBaHUI1 K COOTBETCTBYIOIUM (pu3uueckuM 3akoHaMm (R< 0,75);

- HE B COCTOSIHUM JIaTh CAaMOCTOSITENILHBI OTBET Ha BOMPOCHI, 000CHOBATH COOCTBEHHYIO MO3H-
o (R< 0,75);

- HE YMEET yCTaHABJIMBATh CBSI3b TEOPETHUECKUX MOJOXKEeHHMH ¢ mpakTrkoi (R< 0,75);

- peub cabo pa3BuTa U ManoBbipasutenbHa (R< 0,75).

MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun



HwxHekaMCKHif XUMHKO-TEXHOJIOTHYECKUA MHCTUTYT ((priTra)
(benepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICITIIETO 00pa3oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

@Dakynemem VHDOPMAITMOHHBIX TEXHOJIOTHIA

Luxn guzuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
(K00 u HaumeHoBaHuUe)
[Tpoduns/mporpamma: ABTOMaTH3UPOBAHHBIC CHCTEMBI 00PaOOTKN MHMDOPMAIIMK W YIIPABICHUS

KoMmieKT TecTOBBIX 3az[anm71 JJISl IPOBEACHUA TECTUPOBAHUA 110 pa3jaejiaM U UTOroBoro
TECTUPOBaHUSA

0o qucuumimae Pusuka

PexoMeHgalMU 1O UCIOJb30BAHUIO

KoMmiekT TecTOBBIX 3aJJaHuid COAEPKUT TECThI AJIs TEKYLIEro KOHTPOJIS 3HAHUU IO
paszenaM ¥ UTOrOBOIO KOHTPOJISl 3HAHUM, YMEHUI U HaBBIKOB CTYJIEHTOB IO BaKHEHIIUM TEMaM,
u3ydaeMbIM 1o ¢usuke. Jns kaxaoi ydeOHOI rpymnmbl pa3pabOTaHO uYeThIpE BapuaHTa PaBHO-
CJIOKHBIX U MapaJlIeNIbHBIX [0 COAEPKAHUIO TECTOB.

Ha BbImosHEHHE KaKI0ro UTOrOBOrO TECTAa MO AUCLUIUIMHE PEKOMEHAYEM BbLACIATH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMS CTYACHTHI CHAIOT Ha IPOBEPKY TOJIBKO JIUCT
(6bmank) ¢ oTBeTaMM K 3aaHusM TecTa. [IpoBepky O1aHKOB yJOOHO OCYIIECTBISATh, €CIIU OTBETHI
noMelieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesTeIbHOCTH CTYIEHTOB IO OTBETaM 00eCreuynBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxuttoueHue B TecT 3a1aHU «y3KOM HampaBIEHHOCTHY», 00E€CIIEUNBAIONIUX POBEPKY
OJIHOM — IBYX €JMHUI] HOBBIX 3HaHWM, T03BOJISIET YBEIMUUThH KOJIMUYECTBO 33JaHUN TecTa MO CpaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIIPOCOM CTYJICHTOB. BMecTe ¢ TeM TecThl He 00ecneunBaroT NpoBep-
Ky BceX BHUJOB (hOPMHUPYEMBIX YMEHUN U HABBIKOB, HaIlpUMeEp, YMEHMsI 00OCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHHUTh YCTHBIM ompoc. [103ToMy HTOroBo€ TECTHMpOBAaHHE LIEIECO00PA3HO
IIPOBOAMTH IEPE] dK3aMEHOM JUIsl ONIEPATUBHON JAMATHOCTUKHU YCBOCHMSI OCHOBHBIX (PU3NUYECKUX
TTOHSATHUH.

Jlns mpoBepKHM UTOTOBBIX 3HAaHMM CTYIEHTOB Ipensaraercsi 4 BapHaHTa TECTOB.
Kaxnaplii TeCT cOCTOUT U3 25 TecTOBBIX 3aAaHnii. Bpems BrinonHeHns tecta 60 MUHYT

OCHOBHOI KOMIUIEKT TECTOBBIX JK3aMEHALMOHHBIX 33JaHUN HAXOJWUTCS B MOIYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHOM cpene — MOODLE
(https://moodle.nchti.ru/) u MoxxeT MCHONB30BATHCSA KaK JJIsl TEKYIIEr0 KOHTPOJIS 3HAHWUH 10 OT-
JIEJIBHBIM pa3jienaM, TaKk 1 HUTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLHUIIIMHE.

MaxkcruManbHOE KOJIMYECTBO OaUIOB 3a UTOrOBOE TecThpoBaHHe 3 Oajuia 3a 25 TECTOBBIX
3aJIaHHH, T.€. 32 KXKI0€ MPAaBIILHO BHITOJIHEHHOE TecToBoe 3ananue 0,12 Garmra.

Jlnist TOro 4ToObl UTOTOBOE TECTUPOBAHHE CUMTAIOCH CIIAHHBIM, HEOOXOJMMO BBITOJHUTD
ero Ha 2,0 Oamna u Bbimie. [Ipyu MOBTOPHOM TECTHPOBAHMM B UTOTOBBIM PEHTHHT MJIET CpeIHUI
0aJu1 IO BCEM IOTBITKAM.



https://moodle.nchti.ru/

CrpykTypa Tecta no pusuke

Ne HaumenoBanue paspmesna amc-
Ne zapanus Tema 3aganus
n/n IMILJIMHDBI
1 O06paboTKa pe3yabTaTOB U3MEPECHUI
23 KuHemaTvka TOYKHM M TOCTYMATEIBHOTO IBIIKCHHUS
' TBEPIIOIO TeNa
4 Junamuka. 3akoHsl HproToOHA.
1 MexaHuka
5 JluHaMu4eckue mapaMeTphl BpalaTeIbHOTO JIBHKE-
HHSI TBEPJIOTO Teja
6 JluHaMuka BpamaTeIbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHeHHS B MEXaHUKE
7 CrieranbHast TCOPHSI OTHOCHTEIEHOCTH
8 OCHOBHBIC TIOJIOXKCHHS W TOHATHS MOJIEKYIISIPHO-
KHHETHYECKON TeOprH. 3aKOHBI HICANBHOTO Ta3a
MonekynspHas (Qu3uKa U Tep-
2 MOIWHAMHUKa 9 CpeHHHH OHCPIUA MOJICKYJI
10 Bropoe Hauano tepmoguHaMuky. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca mns 3JIEKTPOCTATHYECKOTO TIONS B
BaKyyMe
3 9J‘IeKTpI/I‘IeCTBO YU MarHEeTU3M 13 CBs13b HapsPKEHHOCTHU U MOTCHIIMAJI1a
14 DNEeKTPUIECKOe U MaTHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUYECKUX U MAaTHUTHBIX TOJIEH
16 Komne6anns. OcHOBHBIC TOHATHUS U OTIPEICICHUS
17 CrnosxeHre TapMOHMYECKUX KOJIeOaHMi
4 Konebanus u BoJIHBI
18 OHeprust BoiHEL [lepeHOC PHEPTHUU 3TEKTPOMATHUAT-
HOU BONTHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BotHOBast 1 KBaHTOBAs ONITHKA 20 [Monspuzamnus u AUCIIepCUs cBeTa
21 TemmoBoe uznyyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otrbopa
KpanToBas ¢usuka u (u3MKa KopnyckynsipHO-BOTHOBOH Ayajin3M CBONCTB YaCTHI]
6 aToMa. DJIEMEHTHI SIepHON (H- 23 BeriectBa. BonHoBast (yHkims. COOTHOIICHUE He-
3UKH M (PU3UKK 3JIeMEHTapHBIX ompezenenHocrei I'eiizenbepra
JacTul,. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 dyHaamMeHTaIbHbIE B3aUMOICUCTBUS
Kpurtepuu ouneHkH pe3yJbTaTOB HTOTOBOT0 TECTHPOBAHUS:
KonmgecTBo 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 3ananus

Howmep npaBuiibHOTO OTBETA




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

1)
2)
3)
4)

1)
2)

3)
4)

Bapuanr - 1

3AJJAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEKIY NMPHUCTABKAMH K 0003HAUEHUSM €IUHUIl U3MEPCHHS U
JNECATUYHBIME Mopsakamu. Mukpo — (Mk), ITuko — (), Hano — (1), Muum — (M), Mera — (M),
Kuno — (k).

BAPUAHTBI OTBETOB:
10°°
10 -12
10°°
1073
10°
103
3AJTAHUE Ne 2.
Touka M aBuxeTcs 10 CIMPaIK C IOCTOSHHOM 10 BETUYUHE CKOPOCTBIO B HAIIPABJICHUH,
YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYMHA HOPMAaJIbHOI'O YCKOpEHHUS
BAPUAHTDBI OTBETOB:
| YBEIIMYUBACTCSA
; YMEHBILAETCS
M w HE U3MEHAETCS
3AJAHHUE Ne 3.

KoopamHaTa Tena X MeHseTcs C TeueHHeM BPEMEHH COTIacHO 3akoHy X = 4 + 3t - 5t%, rie
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKunu0 YCKOPEHUs ax3TOTO Tea.

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3AJAHUE Ne 4.
NHepunanpHOM Ha3bIBAETCSA CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOM BBINIOJIHSETCS NEPBBIA 3ak0H HproTOHA

B KOTOPOW BCE MEXAHWYECKHE SIBJIECHUS IPOTEKAIOT OJUHAKOBO IPU OJWHAKOBBIX HAYaJbHBIX
YCIOBUSIX

B KOTOPOU BBINOJIHAETCSA BTOPOM 3aKkOH HproToHa

KOTOpas JIBUKETCS PABHOMEPHO

3ATAHHUE Ne S.
ToHkocTeHHas TpyOKa M KOJIBLIO UMEIOT OJMHAKOBBIE Macchl U paauychl (puc.). ns ux
MOMEHTOB MHEpLUU CIIPaBEIJIMBO COOTHOIIECHHE. ..

Nl

<

m

k




1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

4)

BAPUAHTBI OTBETOB:
Ir=Ix
1>k
<l
3AJIAHHUE Ne 6.
[Tap u monbrii umuHAP (TpyOKa), MMEIOIINE OJIMHAKOBBIC MAaCChl M PAJMYChl, BKaThIBA-

10TCs 0€e3 IMPOCKAJIb3bIBAHUS HA I'OPKY. Ecnu nayanpHBIE CKOPOCTH 3THUX TECJI OJUHAKOBBEI, TO...

BAPUAHTBI OTBETOB:
BBIIIIE TIOJTHUMETCS MOJIBbIA UIHHID
BBIIIIE IOJJHUMETCS 1I1ap
o0a Tella MOJTHUMYTCS Ha OJTHY U TY € BBICOTY

3AJJAHHUE Ne 7.
B cucreme orcuera, ABHXKYIIEHCS CO CKOPOCTBIO, COM3MEPUMON CO CKOPOCTHIO CBETa

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:
1) cokpamieHue pa3mMepoB BIOJIb HAIIPABICHHS ABHKCHUS
2) yBeJIMYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS JBUKEHUS
3) cokpaieHne pa3MepoB B HAIPaBJICHUH TEPIICHANKYIISIPHOM JIBUYKEHHIO
4) yBenuyeHHE pa3MEpOB B HANPABICHUH MEPICHANKYISIPHOM JBHKECHHIO

3AZTAHHUE Ne 8.
JI1s uieanbHOro ra3a Mexay MOJIEKYJIaMU IIPUCYTCTBYIOT:
BAPUAHTBI OTBETOB:
CUJIBI IIPUTSKCHUSA
CUJIBI OTTAJIKUBAHUS
Y CUJIBI IIPUTSKEHUS, U CUJIBI OTTAJIKUBAHUS OJHOBPEMEHHO
OTCYTCTBYIOT CHJIbI B3aUMOJICHCTBHS
3AZJAHHUE Ne 9.
CpenHsisi KMHETHYECKass SHEprus MOJIEKYyJ rasa mnpu Temmneparype T 3aBUCHUT OT HX

CTPYKTYpBI, YTO CBSI3aHO C BO3MOXKHOCTBIO Pa3IMYHBIX BHUJOB JBM)KEHUS aTOMOB B MOJIEKYJIE.
[Tpu ycnoBum, 9TO UMEIOT MECTO TOJBKO IMOCTYMATEIbHOE W BpaIlaTeIbHOE JABIKEHHE, CPEIHSIS
sHeprus Mojekyn a3ota (N2) paBHa ...

BAPUAHTBI OTBETOB:

3ATAHHUE Ne 10.
Ha pucynke uzobpaxen nuki Kapao B xoopnunarax (P,V). AnuabGatHoe pacuimpeHue

IMPOUCXOOUT Ha aTarre
A
BAPHAHTHI OTBETOB:
1) 2-3

v
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3AJJAHHUE Ne 11

SIBieHHe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUH TPAIUEHTA ...
BAPUAHTBI OTBETOB:

1) CKOpPOCTH CI0€B KUAKOCTU WM ra3a

2) KOHIICHTPALIUH

3) Temmeparypsl

4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toveunslit 3apan +(Q HaXOAUTCSA B LEHTpe chepuyeckoi moBepXHOCTH. Eciin yBemu4uTh pagmyc

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

£ yepes moBepxHOCTH CHEPBHL. ..

BAPUAHTBI OTBETOB:
1) HE U3MEHHUTCH
2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHUME Ne 13
[Tone co3mano GeCKOHEYHOW PaBHOMEPHO 3aPSHKEHHOM IUIOCKOCTBIO C MOBEPXHOCTHOM

INIOTHOCTHIO 3apsiaa —O. Vkaxure HaIIpaBJICHUC Y6BIBaHI/IH IIOTCHIMAJIa B TOYKEC A.

=G 1

BAPUAHTBI OTBETOB:

3ATAHUE Ne 14
Ha pucynke npencrasieHa 3aBUCHMOCTb MATHUTHOT'O IIOTOKA, TPOHU3BIBAIOLIEIO HEKO-

TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHH. DJIC HHIYKIMK B KOHTYpPE IO MOJYJII0O MaKCUMaJIbHA Ha
UHTEpBAJe. ..




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

OTHOCHUTENBHO CTATUYECKUX JICKTPUUECKUX MOJEH CIIPaBeIINBbI YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUU 3aMKHYTHI

2) DIIEKTPOCTATUYECKOE TI0JIC ABJISCTCS MOTECHIIMATBHBIM (KOHCEPBATUBHBIM)

3) DnexTpocTaTHUecKoe MoJje IeHCTBYET TOJBKO Ha HETIOABM)KHBIEC 3aPsJIb

3AJTAHUE Ne 16
[TpoMeKyTOK BPEMEHH, B TEYCHHH KOTOPOTO (ha3a KoieOaHus MOTyIaeT IpUpanieHne 27, Ha3biBa-
ercs ...
BAPUAHTBI OTBETOB:
1) mepuon
2) vacrota
3) Kpyrosas dacrora

4) haza konebaHus
3AJJAHHUE Ne 17

CKJIaI[I)IBaIOTCSI ABa TAapMOHHWYCCKUX KoJieOaHus OAHOI'0 HAallpaBJICHUA C OJJMHAKOBBIMU IICPpHUOAa-
MH. PeBy.TIBTI/IpYIOH_[Ce KoJieOaHHe UMEET MaKCUMAJIbHYIO aMIUIUTYAY IIPpHU pa3HOCTU (1)3.3, paBHOﬁ

BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0.5=
4) 025w

3AJAHHUE Ne 18

ITpu ymeHblIeHHH B 2 pa3a aMIUTUTYAbI KOJeOaHU BEKTOPOB HAIMPSKEHHOCTH AJIEKTPH-

YECKOr0 U MarHUTHOT'O MOJIEH TJIOTHOCTH MOTOKA SHEPTHUH ...
BAPUAHTBI OTBETOB:
1) ymenbuuTcs B 4 pasza
2) yMeHbIIUTCS B 2 pas3a
3) ocTaHeTCs HEU3MEHHOU

3AJJAHHUE Ne 19
Ecnu Ha qudpakimoHHyI0 peleTKy najiaeT Oenblii cBeT, To OyaeT HaOIr0AaThCs. ..

BAPUAHTBI OTBETOB:
1) B meHTpe Oenas mosioca, a mo 00e CTOPOHBI OT HEE PACIONIOKATCS YepeAYIOIMUEcs pa-

JTy’KHBIE ITOJIOCKHU.
2) noyiokeHrue uHTep(HEepeHIIMOHHBIX MAaKCUMYMOB Oy/JIeT CMEIaThCs
3) uepenoBaHUE CBETIIBIX U TEMHBIX I10OJIOC

3AJJAHHUE Ne 20
3aBUCUMOCTH a0COIOTHOTO TIOKA3aTeNsl MPETOMIICHHUS BEIIECTBA OT YaCTOTHI



n =f (v) Ha3pIBaercs ...

BAPUAHTBI OTBETOB:
1) nucniepcueit
2) nonspuzanuein
3) unrepdepennueit
4) nudpaxiueit
3AJIAHHUE Ne 21

Bo ckonbko pa3 yBenuuuTCA AJIMHA BOJIHBI, IPUXOIALIASACA HA MAKCUMYM CIIEKTPaJIbHON
MJIOTHOCTHU U3JIy4aTeIbHOCTH, €CJIU TEMIIEPATypy YMEHBIIUTH B 4 paza:

BAPUAHTBI OTBETOB:
1) ymenwiuTcs B 8 pas
2) yBenuuuTcs B 4 pasza
3) yBenuuutcs B 8 pa3
4) ymenbluTcs B 4 paza

3AJAHUE Ne 22

[Ipu mepexonax 3JIEeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHHs MO-
MEHTa UMITYJIbCA HAKJIAJhIBACT OINpE/ICICHHbIC OrpaHudcHHs (TipaBuiio orbopa). B sHeprerude-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

o

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

CKOpOCTL IMpOTOHA B 4 pasa OoJIbIIIE CKOpPOCTH 0O.-HaCTHULIBI. HpI/I 9TOM AJIMHA BOJIHBI JC-
BpOfIJBI MMPOTOHA OTHOCUTCIIBHO O-4aCTULHI. ..

BAPUAHTBI OTBETOB:

1) Mensie B 2 pa3za
2) Bosbmie B 2 pasa
3) Menbiue B 4 paza
4) J1iMHBI BOJH OAWHAKOBBI



3AJAHHUE Ne 24

CranuonapusiM ypaBHeHueM LllpennHrepa 11 4acTHUIIBI B TPEXMEPHOM SILIUKE ¢ OeCKO-
HEYHO BBICOKMMH CTE€HKAaMU SIBJISICTCSI YPABHEHHE. . .

BAPUAHTBI OTBETOB:
2
&w+%ziﬁ'w:ﬂ
1) A
d? 2m o
S T (E - =0
2) dx A p
dyw . 2m
t 7w =0
3) Adx h
2m Ze*
Ayr+ —(E+ Wwr=10
4) # dme v
3AJTAHME Ne 25

B pesynbrare 1ByX o-pacnagoB M OAHOIO Y-U3IYy4EHHs] HCXOHOE SIpO MOTEPSUIO. ..
BAPUAHTBI OTBETOB:
1) deTslpe NPOTOHA U YEThIpE HEUTPOHA

2) 4eThIpe MPOTOHA U BOCEMb HEUTPOHOB
3) deTwIpe MpOTOHA U JIBa HEUTpOHA



Bapuant — 2
3AJAHHUE Ne 1.
[To cBoeMy xapakTepy MOTPEIIHOCTH M3MEPEHU OBIBAIOT ... YKa3aTh BCE MPABHILHBIC
OTBETBHI.

BAPUAHTBI OTBETOB:

1) cucremarnueckue
2) ciydaiHbIe

3) rpyObie

4) abCoIIOTHBIC

5) oTHOCHTENBHBIE

6) BBIYMCITUTEIBHBIE

3AJAHHUE Ne 2.

Touka M nBHKETCA MO CIMPAU € MOCTOSTHHOM MO BEIMYMHE CKOPOCTHIO B HANPABIICHUH, YKA3aH-
HOM cTpenkoi. [Ipu 3TOM BeTMYMHA HOPMAJIBHOIO YCKOPEHHUS ...

M

2 BAPUAHTBI OTBETOB:
1) ymeHbmiaercs
2) He U3MEHSETCS
3) yBenuuuBaeTCs

3AJJAHHUE Ne 3.
KoopauHaTa Tena X MeHseTcsl ¢ TeUeHHEM BPEMEHH COTTIACHO 3aKoHy X = 2 — 4t + 2, e
BCe BeMUMHBI BeIpaxkeHbl B CU. Onpefenure NpoeKno YCKOPEHHUs axdTOTO Tea.

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

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

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

Ecny MOMEHT nHepuuu Tena yBeIU4YHUTh B 2 pa3a, a CKOPOCTb €r0 BpAIlleHUs] YMEHBIIUTD
B 2 pa3a, TO MOMEHT UMITyJIbCa TENA. ..



BAPUAHTbBI OTBETOB:

1) He u3MeHsIETCA
2) yBenuuutcs B 4 pasa
3) ymeHbInuTCS B 4 pasa
4) yMeHbIIUTCS B 2 pasa
3AJIAHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAIb3BIBAHMSI C TOPKH BBICOTOM h. Torma BepHbIM yTBEep:KJI€HHEM OTHOCH-
TEJIbHO CKOPOCTH TEJ Y OCHOBAHUS TOPKHU SABJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) Oosbllie CKOPOCTH CIUIOIIHOTO MUIUHPA
2) 0oJIblIIe CKOPOCTH TIOJIOTO IMITHH/PA
3) cKopocTH 00OMX TeI OAMHAKOBBI

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) yBenuuuBaeTCs
2) yMEHbIIAEeTCs
3) He u3MeHsAETCS
3AJTAHHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

BAPUAHTBI OTBETOB:
1) ymeHbLICHHEM JaBICHUSI
2) yBeJIMYCHUEM JaBJICHUS
3) naBliCHUE HE U3MEHSETCS
3AJJAHHUE Ne 9.

CpenHsis KMHETHYECKass SHEprusi MOJEKYJ rasa npu Temmeparype T 3aBUCHUT OT HX
CTPYKTYpBI, YTO CBSI3aHO C BO3MO>KHOCTBIO Pa3JIMYHBIX BHUJOB JIBUJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycimoBrH, 4TO UMEKOT MECTO TOJIBKO MOCTYIIATEIbHOE M BpAIIATEIbHOE JBHKEHUE, CPEAHSSA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

BAPUAHTBI OTBETOB:

5 3 7
Ser Gkt Lir
1) 3T, 2277 ;327 g 2



3AJAHHUE Ne 10.

Ha pucynke nzo6paxen nukin Kapao B koopaunarax (p,V). M3zorepmudeckoe cxarue

MMPOUCXOOUT Ha JTAIIC ...

v

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 11

SBneHue TEmIoNpPOBOAHOCTH UMEET MECTO MPU HATTUINU U3MEHEHHUS ...
BAPUAHTBI OTBETOB:

1) TemmepaTypsl

2) KOHIICHTPALIUH

3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

4) BIEKTPUYECKOTO 3apsiia

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh

paaunyc C(l)equeCKOﬁ MMOBEPXHOCTHU, TO IOTOK BCKTOpA HANPSKCHHOCTH 3JICKTPOCTATHYCCKOI'O

-

nonst £ yepes MOBEPXHOCTH CEpHI. . .

BAPUAHTBI OTBETOB:

1) HEe u3MeHHTCS
2) yBEIMUUTCS
3) yMeHBIIHUTCS
3AJIAHHUE Ne 13

[Toste co3ano TOYECYHBIM 3apsioM +q. YKaXKHUTE HalpaBlieHUE YBEIHUCHUS TOTEHITHAIA
TOYKE A.

BAPUAHTDBI OTBETOB:



3) 3
4) 2
3AJJAHME Ne 14

Ha pucynke npencraBieHa 3aBUCHMOCTh MATHUTHOTO IOTOKA, MPOHU3BIBAIOLIEIO HEKO-
TOPBIA 3aMKHYTBIM KOHTYp, OT BpeMeHd. DJ[C MHIYKIMU B KOHTYpE IMOJOKUTEIbHA U 10 BEJU-
YUHE MaKCUMasbHA HA UHTEPBAJIE ...

@, Bo
4 ~+
E ; } g } t
1 2 \2/ 4 5 6§ t¢
A B C\/ D E\!
24 :
44+ :
BAPUAHTBI OTBETOB:

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

OTHOCHUTENBLHO QJICKTPOCTATHYCCKHUX nojieu CIIpaBCAJINBO YTBCPKACHUA:

BAPUAHTBI OTBETOB:
1) CuiioBble TUHUM NIEPECEKAIOTCS
2) DnexkTpuuecKoe MoJjie BUXPEBOE
3) CunoBble TUHUM HE 3aMKHYTHI

3ATIAHUE Ne 16
Pe3oHaHc BO3HUKAET Npu KOJIEOaHUSIX. . .

BAPUAHTBI OTBETOB:

1) cBOoOGOAHBIX
2) 3aTyxaroumx
3) BBIHYXIIEHHBIX
3AJAHUE Ne 17
CxutagpiBarOTCsl 1BA TAPMOHUYECKUX KOJIeOaHUsSI OAHOTO HAMpAaBICHHS C OJMHAKOBBIMHU
nepuoaamu. Pe3ynbrupyromiee kojaebaHne MEeT MUHUMAJIbHYIO aMIUTUTYAY TPU pa3HOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:
=
2) 0
3) 05«
4) 025

3AJJAHHUE Ne 18



[Tpu yBenuueHuH B 2 paza aMIUIUTYABI KOJeOaHUI BEKTOPOB HANpPSHKEHHOCTH AJIEKTPH-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

1) yBenuuuTtcs B 4 pasza
2) yBesuuTCs B 2 pasza
3) ocTaHeTCsl HEU3MEHHOM

3AJJAHHUE Ne 19
Ecnu nudpaknnonnyto pemérky nosepHyts Ha 180°, To nuppakiuroHHas KapTUHA ...

BAPUAHTBI OTBETOB:
1) nosepuércs Ha 90°
2) HE U3MEHUTCSA
3) noBepuétcs Ha 180°
3AJTAHHUE Ne 20

ITonnas noJeipusanuss OTPpaKCHHOI'O CBETA OT IMOBCPXHOCTH JAUIJICKTPHUKA Ha6J'IIOI[aCTCH
IIpu yriie MeKay MnpeJIoOMJICHHBIM U OTPAKCHHBIM CBECTOM PABHBIM. ..

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

WuTerpanbHas nydeucnyckarenbHas ciocooHocts AUT npu yBennyeHUM TeMiieparypbl

B 2 paza...
BAPUAHTBI OTBETOB:
1) VBenuuutcs B 16 pa3
2) VYwmenbiaercs B 8 pa3
3) VBenuuutcs B 2 paza
4) He uzmenutcs
3AJTAHHUE Ne 22

[Ipu nepexomax 3MeKTpoHA B aTOME C OJIHOTO YPOBHS Ha JIPYroil 3aKOH COXPAHEHHS MO-
MEHTa MMITyJIbca HaKJIAJbIBAET OIpECIICHHbIE OrpaHuYeHus (IpaBuiio oToopa). B sHepreTnue-

CKOM CIICKTPEC aTOMa BOAOPOAa (pI/IC) sanpeujernbim ICPEXO0J0M ABJISICTCH. . .




BAPUAHTBI OTBETOB:

1) 4s-3d
2) 3s—2p
3) 4s-3p
4) 2p-1s

3AJJAHUE Ne 23

IIpn oxmHaKoBOM JUIMHE BOJIH J1€¢ bpoilyid CKOPOCTh 0-4aCTUIl OTHOCUTEIBLHO CKOPOCTH
IIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) Gonbiie
2) MeHblle
3) CKOpOCTH OJIMHAKOBHI
3AJIAHUE Ne 24

CTaI_II/IOHapHBIM YpaBHCHHUEM H_Ipezu/IHrepa A 4aCTUlbl B OATHOMCPHOM AIIHUKE C 0ecko-
HCYHO BBICOKMMH CTCHKAMMU ABJIACTCA YPpABHCHHUC. ..

BAPUAHTBI OTBETOB:
dly  2m
g Ew=0
1) dx i
d* 2w i e
Ve E-T =0
2) dx A 2
2
&w+%ziﬁ'w:ﬂ
3)
2m Ze*
Ayr+ —(E+ Wwr=10
4) # dme v
3AJIAHUE Ne 25

IIpu Tpex o- pacnagax UCXOAHOE SIAPO MOTEPSIIO. . .
BAPUAHTBI OTBETOB:
1) miecTe IPOTOHOB U IIECTh HEUTPOHOB

2) mIecTh MPOTOHOB W JIBEHAANATh HEHTPOHOB
3) ABeHaauATh IPOTOHOB U IIECTh HEUTPOHOB



Bapuanr - 3
3AJTAHUE Ne 1.
KocBennble n3mMepenus: Gu3N4ecKux BEITHUUH MOTyJaroTCs. . .
BAPUAHTBI OTBETOB:
1) C nomouibio GopMyII C UCTIOIB30BaHUEM PE3YIILTATOB MPSIMBIX U3MEPEHHI
2) HemnocpeacTBeHHBIMU H3MEPEHUSIMU (PU3NYECKHUX BETMYHH
3) MHOroKkpaTHbIMH U3MEPCHUSMHU
3AJTIAHUE Ne 2.
Touka M aBHMXKETCS 1O cnMpalii B HANPaBICHHM, YKa3aHHOM cCTpesikoi. HopmanbHoe
YCKOpEHHE 110 BeJIMYMHE HEe U3MeHseTcs. [Ipu 7ToM Benn4nHa CKOPOCTH ...

M

BAPUAHTBI OTBETOB:
1) ymeHbmaercs
2) He U3MEHSETCS
3) yBenuyuBaeTcs
3AJIAHHUE Ne 3.

[Tpu npssMoNMHEHHOM IBUYKEHUH 3aBUCHMOCTbH MPOUIEHHOTO TEJIOM MyTH S OT BpeMeHH t
umMeer Bux S = 4t + t2, Uemy paBHa CKOPOCTH Te€JIa B MOMEHT BpeMeHH { = 2 ¢ mpu TakoM JBUKE-
HUU?

BAPUAHTBI OTBETOB:
1) 8wm/c
2) 4wm/c
3) 12wm/c
4) 2 wm/c
3AJJTAHHUE Ne 4,
Bropoii 3akon HeroToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:

1) cKOpOCTh M3MEHEHHS UMITYJIbCA Tejla paBHa JCHCTBYIOIIEH Ha HETO CHITe

2) BO BCEX MHEPUHUAIBHBIX CHCTEMAaX OTCYETA BCE MEXAHMUECKHUE SIBIICHUS MPOTEKAIOT OTUHA-
KOBO IIPH OJIMHAKOBBIX HAYAJIbHBIX YCIOBUSIX

3) CuIIBI, C KOTOPHIMU JCHCTBYIOT APYT Ha Jpyra B3aMMOJEHCTBYIOIIME TeJa, PaBHBI 10 Be-
JIMYUHE U MPOTUBOIOJIOKHBI 110 HAITPaBICHUIO

4) BCAKOC TCJIO HAXOAUTCA B COCTOAHUHU IOKOA UJIKM PaBHOMCPHOT'O HpﬂMOHHHeﬁHOFO JIBUXKEC-
HUS, IOKA B3aUMOJEICTBUE C APYTUMH TE€JIaMU HE 3aCTaBUT €r0 U3MEHUTH 3TO COCTOSIHUE

3AJJAHHUE Ne S.

Ecian MOMEHT MHEepuMM Tena yBEIWYHUTHh B 2 pa3a U YIVIOBYIO CKOPOCTb €rO BPAIllEeHHs
YBEJIMUYUTH B 2 pa3a, TO MOMEHT UMITYJIbCa TENA. ..

BAPUAHTBI OTBETOB:



1) yBemuuutcs B 4 pasa
2) HE U3MEHSeTCS
3) ymeHbIIUTCS B 4 pas3a

4) yBenuuutcs B 8 pas
3AJJAHHUE Ne 6.

ap u nmonelil uunuHAp (TpyOKa), UMEIOILIME OJUHAKOBBIE MAaCChl U PaIUyChl, CKaThIBa-
I0TCSl 0€3 MPOCKAJIBb3bIBaHHUS C TOpKU BbIcOTOW h. Torma BepHBIM yTBEpKIACHHEM OTHOCHUTEIBHO
CKOPOCTH T€Jl y OCHOBAHUS F'OPKU SBJISETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) Oosbliiie CKOPOCTH Iapa
2) 06oJbIIe CKOPOCTH MOJIOTO HIHHPA
3) ckopocTH 000HX TEJ OJAMHAKOBBI

3AJAHHUE Ne 7.
CrepxeHb JIBUXKETCS CO CKOPOCTbIO, COM3MEPUMON CO CKOPOCThIO cBeTa. HampasieHnue
CKOPOCTH NMEPHEHAUKYIISIPHO CTEpKHIO. [Ipu 3TOM A5IMHA CTEP>KHSI OTHOCUTENIBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) craner Kopoue
2) CTaHeT JUIMHHEee
3) He U3MEHUTCS
3AJTAHUE Ne 8.
I1sITh OCHOBHBIX 3aKOHOB MJICATBLHOTO ra3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3akon JlanpToHa

2) 3akoH Boiinst - MapuotTa

3) 3axon [llapns

4) 3akowu I'eit — JTroccaka

5) 3akon Knaiinepona — Knaysuyca
6) 3axon Bau-mep-Baanbca

7) mepBoe HAYaJI0 TEPMOJAUHAMUKH
8) BTOpOE HAaYaIO TEPMOIUHAMHUKH

3AJJAHHUE Ne 9.

CpCI[HHH KHHCTUYCCKAas SHCPIrusa MOJICKYJIbI UICAJIbHOI'O ra3a Mpu TeMIepaTrype T paBHa

g=—kT . o
2 . 3gech i=Nn+Nn,, +2Nk,, TIIE Nn, Nep, Nk, — IUCTIO CTETICHEH CBOOOIBI MTOCTYNATEIHHOTO, Bpa-

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

BAPUAHTBI OTBETOB:



3AJJAHUE Ne 10.

Ha pucynke u3o6paxen nuxi Kapao B koopaunarax (P,V). AnnabatHoe cxarue mpouc-
XOJUT Ha 3Tare ...

v

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

3AJAHHUE Ne 11
Asnenue nuddy3un xapakTepusyeT IepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMMysbCca HAMPaBICHHOTO ABM)KECHUS
4) BIEKTPUYECKOTO 3apsiaa
3AJAHUME Ne 12

Toueunslit 3apsa +q HaXOAUTCS B IEHTpe cepudeckoit nmoBepxHocTu. Ecnu 3apsan cme-

CTUTHb U3 LOCHTpPA C(i)epbl, OCTaBJIAA €0 BHYTPHU HEEC, TO IMOTOK BEKTOpA HANPSIKCHHOCTH JJICKTPO-
-

crarndeckoro nons £ yepes moBepXHOCTH CeEpHL. ..
BAPUAHTBI OTBETOB:

1) He u3MeHuTCs
2) yBEIHUUTCS
3) yMEHBIIUTCS



3AJJAHUE Ne 13

Ilone CO3aHO TOYCYHBIM 3apaaoM — Q. VYkaxure HaIpaBJICHUC YBCIMYCHUA IMOTCHIIMATIA

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

3AJAHHUE Ne 14

Ha PUCYHKC MPEACTABJIICHA 3aBUCUMOCTb MArHUTHOI'O IIOTOKA, IMPOHU3BIBAIOIIETO HECKO-

TOPBIM 3aMKHYTBIN KOHTYp, 0T BpeMeHH. D/JC UHIYKIIMN B KOHTYPE PABEH HYIIIO HA YYacTKe...

TaMH.

ol e -

BAPUAHTBI OTBETOB:

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CuioBble TUHUM MAarHUTHOTO TOJIS SBJISIOTCS 3AMKHYTBIMH.
2) MarnuTHOe 1oJsie He coBepuiaeT padoThl HaJ ABMXKYIIMMHUCS JIEKTPUUECKUMHU 3apsi-

3) MarauTHoe 1moJje AeUCTBYeT Ha MOKOSITUNCS 3aps/I.

3ATAHHUE Ne 16
KonebarenbHblil porece XxapakTepusyercs ... YKa3aTh BCe MPaBUIbHBIC OTBETHI.



BAPUAHTbBI OTBETOB:

1) ammuTymoin
2) ¢azoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CxuagpIBatoOTCsl 1Ba TapMOHUYECKUX KOJeOaHUsl OJJHOTO HAaIpaBJICHUS C OJAMHAKOBBIMU MEpPUOJIa-
Mu. PesynpTupytomiee konebanne MMeeT MaKCUMAIbHYIO aMILTUTYy TIpH pa3HocTH (a3, paBHOU

BAPUAHTBI OTBETOB:

1)0
2)m
3) 0,57
4) 0,25
3AJJAHHUE Ne 18

I/IsnyquI/Ie QJICKTPOMAriuTHLIX BOJIH ITPOUCXOJUT ...

BAPUAHTBI OTBETOB:

1) mpu nokoe 3JIEKTPUUECKUX 3apsiIoB

2) Bcerna

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PaBHOMEPHOM JBIMKEHUH 3apsi10B

3AJAHHUE Ne 19

Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBeTOBBIMU BOJTHAMHU MPEMSTCTBUMA
2) oTpa’keHHE U MPEJIOMIIEHHE CBETOBBIX BOJIH
3) NpoCTpaHCTBEHHOE MEpepaCIpeesIEHUEe YHEPIUU CBETOBOTO U3IYUEHUS NPH HAJIOXKE-

HHUU IBYX CBCTOBBLIX BOJIH
3AIAHUE Ne 20

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

BAPUAHTBI OTBETOB:

1) HopMaNbHO# JHUCIIepCcHeit
2) aHOMaJIbHOM AucHepcuei
3) nucniepcueit mokasaress MpeIoMIICHUS



3AJJAHHUE Ne 21

Bo ckonbko pa3 u3MEHHUTCS MHTErpalbHas JiydenciyckareabHas cnocobnocts 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) ymenbmutcs B 16 pas
3AJAHHUE Ne 22

[Ipu nepexonax 3aeKTpoHA B aTOME C OJTHOTO YPOBHS Ha JPYro 3aKOH COXPaHEHUsS MO-
MEHTa UMITYJIbCA HAKJIAJhIBACT OIpE/ICICHHbIC OorpaHndcHHs (TipaBuiio orbopa). B sHeprerude-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

™ B p d f
3 T
S
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJIAHUE Ne 23
DJEKTPOH W 0-9acTUIla UMEIOT OJIMHAKOBBIC CKOpocTH. [[iimHa BOHBI e bpoiins aiek-
TpoHa OTHOCHTEJIBHO 0-9aCTHIIBI Oynmer
BAPUAHTBI OTBETOB:
1) Gonbire
2) MeHbIIe

3) OyayT UMeTh OJMHAKOBBIC 3HAUCHUS



3AJAHUE Ne 24

CranuonapusiM ypaBHeHueM lllpeaunrepa asst 3JeKTpoHA B BOAOPOJONOA00HOM HOHE

ABJIIETCS. ypPAaBHEHHUE. ..

BAPUAHTBI OTBETOB:
2m Ze*
Aw+ —(E+ =0
1) A dmag v
2 2.2
) éaf_l_lrzn(g,_mwﬂ x Y =0
2) dx A 2
2
&w+%ziﬁ'w:ﬂ
3) 7
dlw  2m
Tt Ew=0
4) dx i)
3ATAHUE Ne 25

I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:

1) KBaHTOB AJIEKTPOMArHUTHOTO M3IYUEHHSI, UCITYCKa€MBIX aTOMHBIMU SIAPAMH
2) 3NIEeKTPOHOB
3) snep aTOMOB TeNus

Bapuanr — 4

3AZJAHHUE Ne 1.
VYcTaHOBHUTE COOTBETCTBUE MEXY (DU3MUECKMMM MOHATHEM U ompeneneHueM. Llena ne-

JICHUS] U3MEPUTETHHOTO MPUOOpA ONpeaensercs ...

1)
2)

3)
4)

BAPUAHTBI OTBETOB:

OTHOIICHHUEM TIpUJIea U3MEPEHUH K YUCTY AeNIEHUH KAkl Mpudopa
OTHOIIIEHWE TEePEMENIEHUs yKa3aTelsl Mpruoopa K 3HAUYEHUIO U3MEPSEMON BEIIMYHHBI, BbI-
3BaBILIEN ITO MEPEMELIEHNE
Kak npomsBeneHne kodddurmenta CThIOACHTA HA YUCIIO JEICHUHN IITKaIbI Mpuoopa
MIPOU3BEICHUEM TIpe/ieNia U3MEPEHUI Ha YUCIIO IeJICHHH MIKaIbl mprubdopa

3AJJAHHUE Ne 2.

Touka M aBWXKETCS MO cnMpaii B HANpaBICHHH, YKa3aHHOM cTpesikoi. HopmanbHoe

YCKOPCHUC 11O BEJIIMYUHC HE U3MCHSCTCH. HpI/I 9TOM BCJIMYMHA CKOPOCTH ...



G BAPUAHTBI OTBETOB:

1) yBenuumBaercs
2) yMEHbIIIaeTCs
3) He U3MEHSETCS
3AJIAHUE Ne 3.
3aBHCHMOCTh KOOPJMHATHI X Tela OT BpeMeHH umeeT Bua X = 1 + 2t + 3t2, Uemy paBHa
MPOEKIIKs CKOPOCTH Tesia Ha och OX B MOMEHT BpeMeHH t = 3 ¢ ipu TakoM JBHKCHUU?

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

3AJIAHUE Ne 4.
Bec Tena — ato cuina ...
BAPUAHTBI OTBETOB:

1) ¢ KOTOpOii TeI0 AEHCTBYET HA OMOPY WK TOBEC

2) TPaBUTAI[HOHHOTO B3aWMOJEHCTBUS MEXIY TEJIOM M 3eMIIEH
3) ¢ KOTOpO¥ OIopa WJTH MMOABEC ICHCTBYET Ha TEJIO

4) ¢ KOTOpOIi B3aUMO/ICHCTBYIOT JIBa Teja

3AJIAHME Ne 5.

IIpn pacyere MOMEHTOB MHEpPLMH Tejla OTHOCUTEIBHO OCEH, HE NPOXOIAIIHUX 4Yepe3
LEHTp Macc, UCTIoNb3yIoT Teopemy llITeitnepa. Ecnu och BpallieHus TOHKOCTEHHOM TPYOKH Iepe-
HECTH U3 LIEHTpa Macc Ha 00pa3yrolyo (pHuc.), TO MOMEHT MHEpPLUN OTHOCUTEIHbHO HOBOW OCH
YBCIUYUTCA B ...

BAPUAHTBI OTBETOB:

1) 2 pa3za; 2) 3 paza; 3) 4 pasa; 4) 1,5 paza



3AJTAHHUE Ne 6.

CrutonHOW M Mokl (TpyOKa) MMIMHIPHI, UMCIOIIUE OJMHAKOBBIC MACChl U PaJUYCHI,
CKaTBIBAIOTCS 0€3 MPOCKAIb3BIBAHMSI C TOPKH BBICOTOM h. Torma BepHBIM yTBEp)KIIEHHEM OTHOCH-
TETHHO BPEMECHH CKATHIBAHUSI K OCHOBAHUIO TOPKU SIBIISIETCS CIEAYIONIEE:

BAPUAHTBI OTBETOB:
1) ObICcTpee CKaTUTCS CIUIOIIHOMN HUTHHID
2) ObICTpee CKATUTCS MOJIbIH HHTHHID
3) oba Tena cKaTATCs OJHOBPEMEHHO

3AJAHUE Ne 7.
KocMmuueckuii KOpa6J'IB JIETUT CO CKOPOCTHIO, COHSMCpHMOﬁ CO CKOpPOCTBIO CB€Ta. Ecnu
OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOIr'0, IMOBOPAYHMBACT CTCPIKCHb U3 BCPTUKAJIBHOI'O ITOJIOKE-
HHS B TOPU30HTAJIBHOC, TO OTHOCUTCIIBHO BTOPOI'O CTCPIKCHD ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) cTaHeT JUIMHHEE
3) anuHA HE U3MEHUTCS
3AJIAHHUE Ne 8.

Mojenb uealbHOTO T'a3a 3aKI04YaeTCs B TOM 4UTo ...

BAPUAHTBI OTBETOB:
1) pa3Mepbl MOJIEKYJ MaJibl TI0 CPABHEHHIO C MEKMOJICKYJISIPHBIM PACCTOSTHHEM
2) MEXIy MOJICKYJIaMH YYUTHIBAOTCS CHJIBI IPUTSKCHHSI U OTTaJIKHBaHHS
3) oSHeprueit IBIKSHUS MOJICKYJ MOKHO IIPEHEOpeUb
4) MOJIEKYIbI IPEACTABISIFOTCS TBEPIBIMH

3AJJAHHUE Ne 9.

Cpe,I[HHH KHMHCTUYCCKAas SHCPIrUusad MOJICKYJIbI UICAJIBHOTO Ira3a Ipru TCMIICPATYpPE T paBHa

;
g=—kT .
2 . 3pech ,i=Np+Ng +2Nk,, TIE N, Nep, Nk, — YUCIO CTETIEHEH CBOOOMBI MOCTYMATENHLHOTO,

BpaIllaTeIbHOTO U KONeOaTeIbHOTO IBIKEHUN MoNeKynbl. [Ipu ycinoBuu, 4To UMEIOT MECTO TOJb-
KO MOCTYIATeIbHOE M BPallaTeNIbHOE BIKEHHE, Tt Bojopoaa (Hz) uucio i paHo ...

BAPUAHTBI OTBETOB:
1) 5;2)1;3)8;4)7

3ATAHUE Ne 10.

Ha pucynke n3o6paxen mukn Kapro B koopaunarax (P,V). M3orepmuueckoe pacmmpe-
HUE TPOMCXOUT Ha JTare ...

BAPUAHTBI OTBETOB:

v




3AJAHHUE Ne 11
SABnenne quddy3un UMeeT MECTO TP HAJMYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KOHIIEHTpaLUH
2) TeMIiepaTypbl
3) CKOpOCTH CIIO€B >KHIKOCTH WJIM Ta3a

3AJIAHUE Ne 12

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

+(BHYTPb c(epbl, TO IOTOK BEKTOPA HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO Mo £ wepes mo-
BEPXHOCTH CEPHL. ..

BAPUAHTBI OTBETOB:

1) yBenuuurcs
2) HE U3MEHUTCS
3) yMeHBIIUTCS

3AJJAHHUE Ne 13

ITone co3mano OeCKOHEYHOI PaBHOMCPHO SapHX(CHHOﬁ IINIIOCKOCTBIO C HOBerHOCTHOﬁ

IUIOTHOCTHIO 3apsaa —O. Vkaxure HaIpaBJICHUEC BCKTOpA HANPSAKCHHOCTH 3JICKTPUUCCKOI'O ITOJIA
B TOUKe A 1 HAIIPpaBJICHUC YBCIIMYUCHUA ITOTCHIMAJIA B TOYKE A.

-G 1

4 A
2
3

BAPUAHTBI OTBETOB:
1) 4u2;2) 1u3;3)3ul;4) 2u4
3AJAHHUE Ne 14
Ha pucynke npencrasiieHa 3aBUCUMOCTb MAarHUTHOTO ITOTOKA, IIPOHU3BIBAIOIIETO HEKOTOPBIN 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKINN B KOHTYpPE MOJIOKUTEIbHA U 110 BEJIMYUHE MUHU-
MajbHa Ha UHTEPBAJE. ..
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BAPUAHTBI OTBETOB:
1) C;2) A;3) B;4) D;5E
3AJIAHHUE Ne 15

OTHOCHUTENBHO CTATHYECKHUX MAarHUTHBIX IOJEH CIIPaBCAJIMBLI YTBCPIKICHU !



BAPUAHTbBI OTBETOB:

1) MarauTHOe 1oJie ACHCTBYET TOJIHKO Ha JABMKYITUECS DICKTPUICCKUE 3aPsI/IbI.

2) MarauTHOE 1oJIe SBIISETCS ACUCTBYET TOJBKO HA TIOKOSIIIIUECS 3apsiIbl.

3) IloTok BeKkTOpa MAarHUTHOW WHAYKIIUH CKBO3b IPOU3BOJBHYIO 3aMKHYTYIO TOBEPX-
HOCTh OTJIMYEH OT HYJIS.

3AJJAHHUE Ne 16
I'paduk ABMKEHUS IPU TAPMOHHYECKUX KOJICOAHUSAX ...
BAPUAHTBI OTBETOB:

1) oxcnonenma

2) cunycouoa

3) mapabona

4) runiep6oma

3AJAHHUE Ne 17

CkIapIBarOTCs IBa TapMOHUYECKUX KOJEOaHUs OJHOTO HAaNpaBlIEHUS C OJUHAKOBBIMU YacTOTa-
MU U PaBHBIMU aMImuTygamu Ao. [Ipu pazHoctu ¢a3z Ag = m aMIuIMTyAa pe3yIbTHPYIOIIETO KO-
nebaHus paBHa. ..

BAPUAHTBI OTBETOB:
1) 0, 2) Aog.; 3) 2 Ao.; 4) 3 Ao.

3AJAHHUE Ne 18
[TonepedyHbIMU BOJTHAMU U3 IIEPEYUCIICHHBIX HUKE BOJIH SIBJIIFOTCA ...

BAPUAHTBI OTBETOB:
1) pannoBOJIHEI
2) 3BYKOBBIE BOJHBI B BO3JIyX€
3) yIbTpa3ByKOBBIC BOJIHBI B )KUJAKOCTH

3AJAHHUE Ne 19
MoHOXpOMaTU4ECKUM Ha3bIBAETCA CBET ...

BAPUAHTBI OTBETOB:
1) ogHOM OTpeIeIEeHHON U CTPOTO MOCTOSIHHOM YaCTOTHI
2) 11000 4acTOTHI
3) B BUIMMOM JIMAIia30HE JTMH BOJIH
4) pacTpoCTpaHSIOUINIICS B BAKyyMe

3AZJAHUE Ne 20
SABnenune aucnepcuu HAOIIOIAETCS B IPUPOTHOM SIBJICHUH . ..

BAPUAHTBI OTBETOB:

1) pagyra
2) pany>XHbIE KapTUHBI HA MBUTEHOM ITy3bIpe
3) ceBepHOE CUSTHUE



3AJAHHUE Ne 21

JliiHa BOJHBI, MPUXOASIIASCS Ha MAKCUMYM CIIEKTPAIbHOW MJIOTHOCTH M3J1ydaTesbHo-
ctu (I'A), ymenbmmnacs B 2 pasa. [Ipu aTrom Temmeparypa tena ...

BAPUAHTBI OTBETOB:
1) ymenbmuiace B 4 pasza
2) yBenuuuiach B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymenblInIach B 2 pasza
3AJAHHUE Ne 22

[Ipu nepexonax 3JIeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHHs MO-
MEHTa UMITYJIbCa HAKJIAJbIBAET OIpECIICHHbIE OrpaHudeHus (IpaBuiio oToopa). B snepreruue-

CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIepeX0 oM SBISETC. . .
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BAPUAHTBI OTBETOB:
1) 3s—2s; 2) 3d —2p; 3) 4s —3p; 4) 3s—2p
3AJTAHUME Ne 23

DNEeKTPOH U HEUTPOH JIBMXKYTCS C OJUHAKOBOW CKOPOCTHIO. [Ipu 3TOM njiMHA BOJHBI 1€
bpoiins 6ombie ...

BAPUAHTBI OTBETOB:
1) y Heiitpona
2) y 2IeKTpoHa
3) IUTMHBI BOJIH OJTMHAKOBBI
3AJTAHUE Ne 24

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:

2
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3AJIAHME Ne 25
doroH — 1TO YacTula ... IOJI.
BAPUAHTBI OTBETOB:

1) rpaBUTAIIMOHHOTO
2) DIIEKTPUYECKOTO

3) MarHuTHOTO

4) BIEKTPOMArHUTHOTO
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