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Hepeuenb Ko.fvmemenum? u uHOuKamopoe oocmudicenus Komnemeuuuﬁ C yKaszanuem ymanoe
4)0pM”p08¢lHll}l 6 npouecce oceoenun 0ucmm.7mubl
Kommerenmus:

VYK-1CnocobeH oCymecTBIATh MOUCK, KPUTUYECKHI aHAIM3 W CHUHTE3 WH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOJXO/] IJIs1 pELIeHHsI TIOCTABJICHHBIX 3a/a4.

WNHauKaTopsl AOCTHXKEHUS KOMIICTECHIIHH:

VYK-1.1 3HaeT MeTOIUKH MOMCcKa, cOopa U 00pabOTKH MH(POPMAILIMH, aKTyaJbHBIE POC-
cHiicke U 3apyOexHble UCTOYHHKH HH(popMaruu B cepe mpodeccnoHaIbHON AeATeIbHOCTH;
METO/]l CUCTEMHOT'0 aHaJIn3a.

YK-1.2 YMmeer npUMEHATh METOJIUKHA TOHMCKA, cOOpa U 00pabOTKM MH(OPMAINH; OCY-
HIECTBIISATh KPUTHUECKUN aHAIIM3 U CUHTE3 MH(POPMAIINH, MOJYYeHHOW U3 Pa3HbIX UCTOYHHUKOB;
NPUMEHATh CUCTEMHBIN TIOJXO/T JJISl PEIICHUs TOCTABJICHHBIX 3a7a4

VYK-1.3 Brnaneer HaBbIKaMH MMOMCKa, cOOpa M 00pabOTKH, KPUTHIECKOTO aHAIU3a U CHUH-
Te3a MH(POPMAIIUH; UCIIOIB30BAHUS CUCTEMHOTO TIOAX0/1a JIJIsl PEIICHHS TOCTABICHHBIX 3a/1a4.

Hnouxa- Bubl yueGHoI paboTh
moput 00- Jexyuu | Ilpakmuueckue | Jlabopamopuvie | Haumenosanue
cmuoKceHus 3anaAmus 3aHAmuUs OUEHOYHO020
Komnemen- cpeocmea
yuu
Tecmuposanue, PI'P
YK-1.1 Temui1-9 Temuwr 5-7 Tembr1-8 nagopamopnas paboma,
koncnexkm no CPC,
IK3aAMeH
Tecmupoeanue, PI'P
YK-1.2 Temui1-9 Temuwr 5-7 Tempi1-8 nabopamopnan pagoma,
koncnekm no CPC,
IK3AMEH
Tecmupoeanue, PI'P
VK-13 Tertot 1-9 Terot 5-7 Temn1-8 nabopamopuan padoma,
koncnekm no CPC,
IK3AMEH

Ilepeuenv oyenounvix cpeocme no oucuyunaune QPuzuka

1, 2 cemecTpa

Ouyenounvie cpedcmea Kon-60 Min, 6ainoe Max, 6annos
Jlabopamopuvie pabomol 6 12 24
Tecmuposanue no pazoenam 4 8 12
Koncnexm no CIITM 3 6 10
PIrp 1 10 12
IK3amen 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Hudpo-
BO€ BbI-
pakeHue

BbipaxkeHue
B 0a/u1ax:

CioBecHoe
BbIpPa:KeHHe

Kpurtepun oueHKH HHIUKATOPOB A0CTH:KEHHS NP popMe KOH-

TPOJIsi:

3K3aMeH / 3a4eT ¢ OLEeHKOM

3auer

5

87 -100

OTiauyHO
(3a4TeHO)

OlLleHKa «OTIWYHO)» BBICTABJISIETCS CTYICHTY, €CIHU
TEOPETHYECKOe CONEp)KaHhe Kypca OCBOEHO IOJHO-
CThIO, 0€3 MpOOENIOB; HMCUEPIIBIBAIOINIC, TOCICIOBA-
TEJIBHO, YETKO U JIOTUYECKH CTPOIHO M3/IaraeT mate-
purai; cBOOOIHO CIIPaBIISAETCS C 3amadaMH, BOIIPOCAMH
Y IPYTHMU BHJIAMH TPUMEHEHHs 3HAHHH; HCIIOIb3YeT
B OTBETEC JOMOJHUTEIBHBIA MaTepuana Bce Ipeny-
CMOTpPEHHBIE TIPOTPAMMON 3aJaHMs BBITIOJHEHBI, Ka-
YEeCTBO HX BBIIOJIHEHHUS OLIEHEHO YHCJIOM OajuloB,
OJIM3KMM K MaKCUMAaJIbHOMY; aHAJIU3UPYET IOJy4YCH-
HBIC PE3YNBTATHI; MPOSBISET CAMOCTOSTEILHOCTh MIPU
BBITIOJTHCHUH 3aTaHUI

74 - 86

Xoporo
(3aureHo)

OmeHKa «XOpOIIO» BBICTABISACTCS CTYICHTY, €CIH
TEOPETUUECKOE COZIePKaHHE Kypca OCBOCHO ITOJIHO-
CTBbIO, HEOOXOJIUMEBIE MPAKTUYECKHE KOMIICTCHIUHN B
OCHOBHOM C(OPMHPOBAHbI, BCE IPEAyCMOTPEHHEIC
mporpaMMoit o0y4yeHus: ydeOHbIE 3a/laHHs BBIIIOJTHE-
HBI, KAY€CTBO WX BBIMOJHEHHS JOCTATOYHO BHICOKOE.
CTyzeHT TBepAO 3HAET MaTepuall, TPaMOTHO U MO Cy-
IIECTBY M3JIaraeT €ro, He JOIMyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC.

60 - 73

Y nosneTBo-
PHUTEINHHO
(3aureHo)

OneHka «yJOBIETBOPUTEIBHO» 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 HMEIOTCS
omKOKY, IPH OTBETE HA MOCTABJIEHHBIH BONPOC CTY-
JIEHT JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO TIpa-
BUWJIbHBIE (POPMYIHPOBKH, HAOMIOAAIOTCS HapyLICHUS
JIOTHUYECKOH TOCIIEI0BATEIbHOCTH B U3JI0KEHUH IIPO-
IpaMMHOI0 MaTepuaia.

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

np

Huoxe 60

Heynosne-
TBOPHUTEIBHO
(HE 3a4TEHO)

OreHka «HEyOBJIETBOPUTENILHO» BBICTABISIETCS CTY-
JeHTY, €CJIM OH HE 3HAeT 3HAYMTENbHOW YacTH Mpo-
rPaMMHOTO MaTepuaia, JOIMYCKaeT CYILECTBEHHbIE
omKOKY, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHCHUSMH
BBIMIOJIHSET MpPaKTU4YeCKHue paboThl, HEOOXOIUMBIE
MPAKTUYECKUE KOMIIETCHIMH HE C(HOPMHPOBAHHI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoil 00y-
YeHHsI YIeOHBIX 3aJJaHUI HE BBIMOJHEHO, KAUeCTBO MX
BBITMOJIHEHHUS OLICHEHO YHCIOM OaiioB, OMU3KUM K
MUHUMAaJIEHOMY

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




Kparkas xapakTepucTHKa OLleHOYHBIX CPeACTBA

No Haumenoeanue |Kpamkaa xapaxmepucmuka ouyenounozo|llpeocmasnenue
n/n OUEHOUYHO020 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 ghonoe

1 2 3 4

1 |DOx3amen CpencTBo, MO3BOJISIIOLIEE OLEHUTH 3HaHUA,|KoMIiekr sk3ameHa-

YMEHUS M BIQJICHUS 00YYalomerocs Mo y4yeO-|[IHOHHBIX OMIICTOB
HOU JTUCLUIUIAHE.

2 |PacuerHo- CpencTtBo IpoBEpKHM YMEHMH NPUMEHSTH MO-|Kommiuekr  3amaHuit
rpaduueckas  pa-|JIydeHHbIC 3HAHMS MO 3apaHee OMPEICIICHHOM |l BBHIIOIHEHUS pac-
6ota METOAMKE JJIsl PELICHUS 3a]a4u WIK 3a/IJaHUH 110 |[9eTHO-TpaduuecKon

MOAYJIIO WU JUCLUIUIMHE B LIEJIOM. paboThI

3 |KommokBuym CpencTBo KOHTPOJISL yCBOEHHUs yueOHoro mare-(Bompocsl  mo  Te-
pualia TeMbl, pa3jiena WM pa3feNioB IUCIH-|Mam/pa3ienam  JHC-
IUITMHBI, OPraHU30BaHHOE KaK y4yeOHOE 3aHATHUE |[IUILINHBI
B BUJIE coOeceloBaHus MpenoiaBatens ¢ 00y-
YAIOIIUMUCH.

4 |KontponbHasg pa-|{CpencTBo NpOBEPKM YMEHUN MPUMEHSTH I0-|KoMIiekT KOHTpOb-
6ota Jy4YEHHbIEC 3HAHUS NJs peUIeHUsl 3a7ad OIpe-|HbIX 3aJaHui MO Ba-

JICJIEHHOT'O THIIA [10 TEME WM pa3felly. puaHTam

5 |3ammra  nabopa-|CpencTBo, MO3BOJSIONIEE OLEHUTh yMeHHE U|Tembl 1a00paTOpHBIX

TOPHOI paboTHI BIaJIeHHE OO0ydJarolerocss HM3jiaraTth CyThb IO-|padorT.

CTaBJICHHOM 3a/1ayd, CaMOCTOSITENIbHO MpUMe-
HATb CTaHJAPTHBIE METOJbI IIOCTABIECHHOU 3a-
aagu c HCIIOJIE30BAaHUEM HMEIoNIencs
nabopaTopHOil 6a3bl, MPOBOANUTH AHAIM3 IMOJTY-
YEHHOI'0 pe3ynbrara padboThl. MOXKeT BBINOJI-
HATBCSI B MWHAUBUIYAJIIbBHOM TIOpPAJIKE WIIHU
rpynnoi o0y4Jaromuxcs.

6 |[loaroroBka KoH-|IIpoayKT camocTosTeNbHOM paboThl CTyAeHTa,|TeMbl  coOOIIeHui
CIeKTa TI0 TeMeE,|PEACTaBISAIOMMUA CO00M TMOATOTOBKY KOH-

BBIHECEHHOTO  Ha|CMeKTa M0 Yy4eOHO-NPaKTUYEeCKOH, yueOHO-
CaMOCTOATENIBHOE  |MCCIIEIOBATEIbCKOM WIM Hay4HOU TEME, BbIHE-
U3YYCHHUE. CEHHOM Ha CaMOCTOSITEJIbHOE U3YUECHHE.

7 |IlpakTnueckoe 3a-|3agadu PEKOHCTPYKTUBHOTO YpOBHSA, IM03BO-|KoMmIulekT 3amau Juis
naHue  (MpoBepKa|JsIoINe OLEHUBATh M TUArHOCTHUPOBATh yMe- |PAaKTHUYECKUX  3aHs-
pelieHus 3aj1a4)  |[HUSA CHUHTE3MpOBATh, AaHAJIM3UPOBaTh, 0000-|TUI

maTh bakTHIecKuit u TEOPETUUECKU I
MaTepuai, C YCTaHOBJICHMEM IMPUYMHHO-
CIIEJICTBEHHBIX CBsized M (POpMyIHpOBaHUEM
BBIBOJIOB
8 |Tect Cucrema  CTaHIZAPTU3UPOBAHHBIX  3aJaHuM,|POHJ TECTOBBIX 3a]a-

MIO3BOJIAIOIAs ABTOMATU3UPOBATh IIPOLELYPY
U3MEpEeHHUs] YpOBHs 3HAHUN M yMeHui oOyuya-
FOLIETOCS.

HUW JI1 TPOBEIEHUS
WTOTOBOTO  TECTHUPO-
BaHUS 10 JUCIUAIUIHHE




MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKui XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTUH

Luxn ¢pusuxo-mamemamuyeckux OUCYUNIUH

Y4eOHbIM MIaHOM 10 HamparieHuro moAroToBku 09.03.01 «MHbopMaTHKa W BBIYUCIHTEIbHAS
TEXHHKa» Ul OOydYaloIIUXCsl MPEAYCMOTPEHO MPOBEACHUE JIAOOPATOPHBIX 3aHATHI MO JAMCLHU-
vHe POusunka.

JlaGoparopHble 3aHATHS MO TUCHUILUIMHE MPOBOASTCS B CIIELMATLHO O0OOPYIOBAHHBIX Jia-
OopaTtopusax ¢ MPUMEHEHUEM HEOOXOIUMBIX CPEICTB OOyYeHUs: JTaOOpPaTOPHOTO 00OPYIOBAHHSI,
00pa31oB AJig UCCIeI0BaHUM, METOANYECKHUX mocoouil. Llens mpoBeneHus 1ad0opaTopHbIX padboT -
MIPaKTUYECKOE OCBOCHUE TEOPETUYECKUX IOJIOKEHUN JIEKIMOHHOTO MaTepHayia, a TakKe BbIpa-
00TKa CTyJ€HTaMH OIpPE/IEICHHBIX YMEHHI M HAaBBIKOB CAMOCTOSATEIHHOTO SKCIIEPUMEHTHPOBA-
HUSL.

Jladoparopnasi padora Nel. P.100. 3mepenue JTUHEHHBIX pa3MEPOB.
Teopernyeckne BOIPOCHI AJIs TOATOTOBKH K J1a00paTOpHO paboTe:
1. Yto 3HAUYMT U3MEPUTH (PU3HUECKYIO BETHUUHY?
2. YeM OTINYAIOTCS KOCBEHHbIE U3MEPEHUS OT NMPSAMBIX?
3. Kakwue ObIBaIOT MOTpEIIHOCTH H3MEPEHHIA?
4. Kak onpeaenuTs aOCOMIOTHYIO OTPELIHOCTh Mpruodopa?
5. TlosicHUTE aNTOPUTMBI OIIPEIEIICHUS] TOBEPUTEIHHOTO HHTEPBAIa MPHU MPSMBIX U KOCBEH-
HBIX U3MEPEHUSIX.

JlabopaTopnasi padora Ne2. P.111.0Onpenenenue yCKOpEHUs CUIBI TSXKECTU MPH CBOOOJIHOM Ta-
IEHUU TeJl.
Teopernyeckre BOIPOCHI AJIs MOJITOTOBKH K J1a00paToOpHOi paboTe:
1. Yto Ha3bIBaeTCs YCKOPEHUEM U YCKOPEHUEM CBOOOIHOTO MaaeHUs?
2. Ot 4ero 3aBUCUT YCKOpPEHHE CBOOOHOIO NaieHUs?
3. Chopmynupyiite 3aKk0oH BceMUpHOTO TSATOTCHHS.
4. Yro Ha3bIBAETCS HANIPSHKEHHOCTHIO TPABUTAIIMOHHOTO MOJIsA?

JlaGopaTopnas padora Ne3. P.113. Onpenenenue CKOpOCTH MY MPU HOMOIIH OAJUTHCTHYECKO-
0 MasiTHUKA
Teoperndeckre BOMPOCH AJIs TOATOTOBKH K J1a00OpaTOPHOM paboTe:
1. Kak pacnpenensieTcst SHEPTUS MY TPH yaAape O MUTHHAP?
2. CdopmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHUS] UMITYJIbCa U MEXAaHHUUECKOW YHEPTHH.
3. Kaxkue cucteMbl Ha3bIBarOTCS KOHCEPBATHBHBIMHE?
4. Tlpu xakux B3aUMOJEHCTBHUAX MOXKHO NPHUMEHSATh B MEXaHWKE COBMECTHO 3aKOHBI COXpa-
HEHUS PHEPTUU U UMIyJbca?
5. Tlouemy B paboTe peKOMEHIYeTCs CTPEIATh TOJIBKO 110 HEMOIBUKHOMY LIMIUHIPY?

Jlaboparopnasi padora Ne4. P.121. Onpenenenne MOMEHTa MHEPLMH MaXOBOI'O KOJECa U CHJIbI
TPEHUS B OMIOPE
TeopeTudeckre BOMPOCHI AJIsl TOATOTOBKH K JIAOOpaTOpHOU padoTe:
1. Yto HazbIBaeTCs BpauiaTelIbHBIM MOMEHTOM, MOMEHTOM MHEPIIUU U MOMEHTOM UMITyJjIbca?
2. CdopmynupyiiTe OCHOBHOH 3aKOH TMHAMUKH BPAIIAaTEIHHOTO IBHKEHUSI.




3. Hamummure 3aK0H COXpaHEHHs SHEPTUU MIPUMEHHUTEIBHO K JJaH- HOM J1abopaTtopHoii pabdo-
T€.

4. Kak Oynyt omyckaTbes Ipy3sl m (ObICTpee Wi MeIJICHHEE), €CITU [HITMHIPUYECKHIE TPY3bl
Ha KpPECTOBHHAX MaxoBOI'0 KoJieca MOJIBUHYTh K OocH BparieHusi? OTBeT 000CHYyHTe.

JlaGoparopunasi pa6ora NeS. P.131. OnpeneneHre yHUBEpCaabHOU Ta30BOM MOCTOSIHHOW METO-
JIOM OTKaYKH.
Teoperuueckue BOIPOCH AJIsl MOATOTOBKH K JJAOOpaTOpHOU paboTe:

1. Kakue BenMuMHbI Ha3bIBAIOTCA NapaMeTpamMu cocTossHus? Jlaiite ux onpeneneHue.

2. Kakoii ra3 HaspIBaeTcs uaeaibHbIM?

3. Kak 3anuceIBaeTcs ypaBHEHHE COCTOSIHUS HJI€AIbHOTO ra3a’?

4. Yro Ha3bIBaeTcs oJHUM MouieM BemiecTBa? 5. Kakue ¢akTopbl BIUSIOT HA TOUHOCTh U3Me-

PEHMII TapaMeTPOB COCTOSIHUS ra3a’?

JlaGopaTopnasi pa6ora Ne6. P.132. Onpenenenue oTHoOIIEeHUs TerioeMKoctei raza Cp/Cy.
Teopernyeckne BOIPOCHI AJIs TOATOTOBKH K J1a00OpaTOpHOM paboTe:
1. Yto Ha3bIBaeTCs YAEIbHON U MOJISIPHOM TEIIIOEMKOCTBIO, KAK OHU B3aUMOCBSI3aHb1?
2. Tlouemy Cp6onbuie Cv ? JlokazaTh ypaBHeHHe Maiiepa.
3. Kakoii mporiecc Ha3pIBaeTCs aquadaTHIeCKum?
4. Kaxue ra3opble IpOLECCHl COBEPLIAIOTCS BO BPEMsI BBINOJIHEHUS PA3JIMYHBIX 3TAIOB JIaH-
HOU paboThI?

JladopaTropnasi padora Ne7. P.200. 3HaKOMCTBO C 3JIEKTPOU3MEPUTEILHBIMU TPUOOPAMHU.
Teopernyeckne BOIPOCHI AJIs TOATOTOBKH K J1a00paTOpHOi paboTe:
1. C npubopamu Kako#l CUCTEMBI BbI MO3HAKOMUIKCH? OOBSCHUTE TPUHIIHAIT PAOOTHI.
2. Kak nmogo6paTh BepXHU# Ipeen Auana3oHa U3MEepeHui A Noidy4YeHus 6osiee TOUHbIX pe-
3yJAbTaTOB?

3. Kaxum nomkeH ObITh JTy4 3p€HHsI OTHOCUTEIBHO LIKAJbI IPH OTCUETE PE3yNbTaTOB?
4. Yto Ha3bIBaeTCs MPUBEJCHHONW U OTHOCUTEIbHOW MOTPEIIHOCTHIO?
5. CoOTBETCTBYET JIM IpefeNbHast aOCOII0THAs MOTPELIHOCTh, BHIUMCIEHHAs 10 Kjaccy TOY-

HOCTH, IEUCTBUTEIILHON MOTPEITHOCTH Mpudopa’?

JladopaTopnasi padora Ne8. P.212.M3mepeHue 2J1eKTPOEMKOCTH KOHJIEHCATOPOB.
Teopernyeckre BOIPOCHI AJIs TOATOTOBKH K J1a00paTOpHOi paboTe:
1. KakoBo Ha3HaueHWE U YCTPOMCTBO KOHACHCATOPOB?
2. Yro Ha3bIBaeTCs MIEKTPOEMKOCTHIO? ENHUIIA H3MEPEHUS DIIEKTPOEMKOCTH.
3. O0bscHUTE TPUHLIUI U3MEPEHUSI SJIEKTPOEMKOCTH € TOMOUIBIO0 MOCTa Nepe
4. Kakue COOTHOIICHHSI MEXKIY 3apsiiaMy, HAMPsDKEHUSAMU M 3JIEKTPOEMKOCTSMHU TIPU TMapai-
JIENIbHOM U TIOCJIEIOBATEIbHOM COEIMHEHUU KOH/IEHCATOPOB?
5. Kakue nuinekTpuKu NpUMEHSIOTCS B KOHJIEHCATOpaX, U Kakue OBIBAIOT TUIIbI KOHJIEHCATO-
poB?
6. Kak TUa/eKTpUK BIUSAET HA AIEKTPOEMKOCTh KOHJEHcaTopa?

JlabopaTopnasi paGora Ne9. P.221. li3MepeHne conpoTUBIECHNS IPOBOHUKOB.

Teoperuueckre BOIPOCH AJIsl MOATOTOBKY K JIAOOpaTopHOU paboTe:
1. Yto Ha3bIBaeTCs IEKTPUUYECKUM TOKOM, CHJIOM TOKA M IUIOTHOCTBIO TOKa. B Kakux equHu-
11aX OHH U3MEPSIOTCA?
2. YUto Ha3bIBaeTCs IEKTPOABMKYILEH cuinoi? [loueMy B 3aMKHYTOMN LIENU JIEKTPUUYECKUE CHU-
JIbl HE MOTYT JUTUTENBHO MOJAEPKUBATH SJEKTPUUECKUN TOK?
3.CopmynupoBats 3akoH OMa B MHTETpabHOM (hopMe /1711 TOJTHOM HENH U y4acTKa IeTIH.
4. YUTto Ha3bIBAETCS AIEKTPUUECKUM COMPOTUBIECHUEM? OT Yero 3aBUCUT COMPOTUBIICHUE JICK-
TPUYECKUX NPOBOJHUKOB? B Kakux equHHUIIAX OHO U3MepsieTcs?




5. ChopmynupoBats nepBoe 1 BTopoe npasuia Kupxroga.
6. OOBSCHUTD MPUHITUIT JCHCTBUS MOCTA TTOCTOSTHHOTO TOKA.

JlaGoparopuass padora Nel(. P.231. OnpesneneHue ropu30oHTAIbLHOW COCTaBJISIIONICH Hampsi-
YKEHHOCTU MarHUTHOTO MOJIsl 3eMIIH
Teoperuueckue BOIPOCH AJIsl MOATOTOBKY K JJAOOpaTOpHOU paboTe:
1. BennunHa u HanpaBieHUE CUIIbl AMIIepa.
2. [loBepeHue paMKu ¢ TOKOM B MarHUTHOM moJje. WHAyKIus U HalpsHKeHHOCTh MarHUTHOTO
MOJISI, UX €AUHUIIBI U3MEPECHHUS.
3. O6mwsacuute 3akoH buo—CaBapa—Jlamaca.
4. MeTtoauka U3MEpEeHUs HaNpsHYKEHHOCTH MArHUTHOTO MOJs 3€MJIM C IOMOILIBIO TaHTE€HC—
raJibBaHOMETpA.

Jlaboparopunasi padora Nell. P.311. Onpezenenue nokasarenss OpeJOMICHHs CTEKJIA C TIOMO-
IIbI0 MUKPOCKOIIA.
TeopeTudeckre BOMPOCH AJIsl MOATOTOBKH K JJaOOpaTOpHOU paboTe:
1. ChopmynupyiiTe OCHOBHBIC 3aKOHBI T€OMETPHYECKON ONTHKH.
2. Kak cBsi3aHbI MOKa3aTeb NpeoMIICHHS CPebl M CKOPOCTh PacIpOCTPaHEHHS CBETa B HEl?
3. [louemy mpu paccCMOTPEHUU MPEAMETA YEPE3 TUIOCKYIO CTEKIISHHYIO IUIACTUHKY OH Ka)XeTCsl
PacIoI0KEHHBIM OJIHKE.

Jlaboparopnasi padora Nel2. P.324. OnpeneneHue JUIMHBI CBETOBOW BOJIHBI C TOMOUIBIO JIM-
(GpaKIMOHHON pElIeTKH.
Teopernyeckne BOIPOCHI AJIs TOATOTOBKH K J1a00paTOpHOi paboTe:
1. CnoHTaHHOE€ W WHAYIMPOBAHHOE H3IIydeHHE. YCTPOWCTBO WM TNPHUHIHUIT PabOTHI TeIHii—
HEOHOBOT0 JIa3epa.
2. Indpakius cBETOBOM BOJHBI HA IU(PPAKIIMOHHON peméTKe. Y cI0BUE MAKCUMYMa.
3. Kakas kapTuHa HaOMI01aeTCs Ha SKpaHe MPU OCBEIIEHUH TU(PAKIMOHHOMN peleTKy MyYKoM
6enoro cera?

Marepuanbl J1a00paTOpHBIX padOT MPHUBEACHBI B METOJAUYECKHX yKa3aHUSX,
pa3pabOTaHHBIX ITUKIOM (DU3MKO-MATEeMATUYECKUX TUCIUTLINH

HanmeHoBaHMe METO/I. yKa3aHUS U aBTOPHI Kos—Bo 2K3.
1. Obmast gusuka: pykoBOACTBO MO jaboparopHomy npak- | OBC «Znaniumy»
TUKYMY [DneKTpoHHbII pecype] : yueOHoe mocobue / ITox | http://znanium.com/bookr
pen. N.b. Kperaenkoro, b.A. CtpykoBa. - M.: UH®PA-M, | ead2.php?book=345060#
2012. - 596 C. - Pexum noctyna: | loctynm ¢ mr000i TOYKH
http://znanium.com/bookread2.php?book=345060#, 10 | UHTEpPHET TIOCJe peru-
napoJito.- DbC «Znanium» ['pud crparuu IP—anpeca HXTU
2. buxrarupos, B.B. ®usuka. JlabopaTopHbIii TPaKTUKYM. 40 ox3.:
Yacte 1. Mexanuka u monekynsapHas ¢usuka/ B.B. bukra- 20 — B 6ubn.oTA. YHUL]
rupoB, E.B. fkoneBa. — Cankr—IletepOypr: CBoe uzna- HXTU
TenbcTBO, 2020. — 106 c. 20 - Ha xad.
3.Badun, [.b. 3aganus ans caMoCTOATENbHOM paboThl 1O 34 5x3. B Oubn.0TA
¢usmke. UY.3: yueb.mocobme / J.b.Babun; KITYV.- YHUIl HXTU
Humxaexamcek: HXTH,2012.-166 c.
4 SlkosneBa, E.B. ®usuka. OcHOBHBIE 3aKOHBI U (HOPMY- 40 3K3.:
JBI: CIPABOYHUK Aisi cTyneHToB BY30B/E.B. SIkomnesa.- 1 5x3 — oubm.ota. YHUL],
Hmxnaexamck:HXTH,2013.-84 c. HXTHU

39 7k3. Ha Kadeape



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

Kaxxiast MHCTPYKIUST CONEPIKUT KPATKHE TEOPETHUECKUE CBEJICHUS, OTHOCSIIHNECS K JaHHOU
pabote, mepeuyeHb HE0OXOAMMOT0 000PYIOBaHHUSI, TTOPSIIOK BBITIOJIHEHHUs] PaOOTHI, KOHTPOJIbHBIC

BOIIPOCBI.

Kpurepun ouenku 1adoparopHbix pador no ¢pusuke B 1 cemecrpe

[Tpu moxnroroBke K 1aboparopHoii padore no nucuuruinae «Pusuka» B 1 cemecTpe CTyAeHT

JOJIKEH BBIIIOJHUTE CICAYIONIUE BUABI pa60T:

1 cemecTp
MunumaJjbHbIi MakcuMaJbHbII
Buawbi pador
oa 0aJ

CaMocrosiTenbHasi MPopabOTKa TEOPETHUECKOTO 58 96
Marepuaa K J1abopatopHoi paboTte ' ’
O3HaKOMJICHHE C YCTaHOBKOW, IPHOOPOM, METO- 58 96
JTUKOUW BBITIOJIHCHHSI JTAOOpaTOPHOU pabOThI ' '
BrinonHeHne He00X0IMMOT0 IKCTICPUMEHTA 5,8 9,6
O0paboTka pe3yabTaTOB UCCIEIOBAHUS, TTOCTPO- 53 96
eHHe TpauKOB ' ’
AHanu3 pe3yabTaTOB UCCIICIOBAHMS U BBIBOJ TIO 53 96
pabore ' ’

HUTOI'O : 29 48

Taxum obpazom, kaxxaas JabopatopHasi paboTa OLEHUBAETC MUHUMYM B 29 6alloB, MaKCH-
MyM B 48 Ganios. [Tocne BbIONHEHUS BCEX padOT pacCUUTHIBAETCS UTOTOBBIM OAJT O JAHHOMY
OLIEHOYHOMY CPEJICTBY, KaK cpeiHee apupMeTHYecKoe 10 BCeM J1adopaTOpHbIM paboTam.

Kputepun onenkn 1adopaTopHbix padoT no pusuke Bo 2 cemecTpe

[Tpu moaroTOBKE K JIaOopaTOpHOW padoTe mo AucuuIninHe «DPusmkay Bo 2 ceMecTpe CTy-

ACHT JOJIZKCH BBIITOJIHUTDH CICAYIOIINUE BUABI pa60T:

2 cemecTp
MuHuMajabHbIA MakcuMaJbHbIA
Buas1 patdor

oaJL 0aJL1

CaMocrosiTenbHasi MpopaboTKa TEOPETHUECKOTO 16 24
MaTepuaia K JrabopaTopHoi paboTe ' ’
O3HakoMJICHHE C YCTaHOBKOW, MpHOOPOM, METO- 16 24
JIUKOM BBIMTOJIHEHUS JTa00OpaTOPHO paboThI ' ’
BrimonHenne He0OX0AUMOTO IKCIIEPUMEHTA 1,6 2,4
O0paboTka pe3yabTaTOB UCCIEIOBAHUS, TTOCTPO- 16 24
eHue rpaguKoB ' ’
AHanu3 pe3ynbTaTOB UCCIEIOBAHMS U BBIBOJ TIO 16 24
pabore ' ’
HUTOI'O : 8 12

Taxkum oOpazom, kKaxaas jaboparopHasi paboTa OIIEHHUBAETCS MUHUMYM B 8 0ajloB, MaKCH-
MyM B 12 Gaios. [locne BBIMONTHEHUS BceX padOT pacCUMTHIBACTCS MTOTOBBIN Oalll O TaHHOMY
OIICHOYHOMY CPEJICTBY, KaK cpeiHee apu(PMETHIECKOE TI0 BCEM JIA0OPATOPHBIM paboTaM.



Mun#CcTEepCTBO HayKH U BhICIIEero oOpa3oBanus Poccuiickoit denepamnnu
HmwxHekaMCKui XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@Daxynomem VHOOPMAITMOHHBIX TEXHOJIOTHIA

Luxn uzuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(k00 u HaumeHoBaHue)
[Tpoduns/mporpamma: ABTOMaTH3UPOBAHHBIC CUCTEMBI 00PaOOTKH HHGOPMALIMK U YIIPABJICHHS
(Haumenosanue)

Y4eOHbIM MIaHOM 10 HarpasieHuto moarotoBku 09.03.01 «MHbopMaTHKa U BBIYUCIH-
TelbHasi TEXHUKA» JUIS 00y4aroUXcs MPeAyCMOTPEHO MPOBEACHNE NPAKTHYECKUX 3aHATHH 110
mucrumuinae @u3nka Bo 2 cemectpe. OOydaronumcs MpeiaraloTcsi pa3HOYPOBHEBEIC 33/1a4d U
3aJjaHUsl PEKOHCTPYKTUBHOTO YpPOBHS, MO3BOJISAIONIME OLIEHMBATh M JTUATHOCTHPOBATH YMEHUS
CUHTE3UPOBATh, aHAIM3UPOBATH, 0000IMATh (PAKTHUECKHUN U TEOPETUICCKHA MaTeprall ¢ (GopMy-
JUPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHUEM MPUYMHHO-CIICICTBEHHBIX CBSI3EH.

3ananme 1

1. JIBa 0AMHAKOBBIX 3apsHKEHHBIX LIApHKa Maccoil m= 5 I, IOJBEIIEHHBIX B OJHOI TOUKe
Ha HUATSAX JUIAHEI |= 12 ¢cM , pa3onumch Tak, 9YTO yroJl MeXy HUTSAMU cTai paBeH a=600 . Ompe-
JIeNTUTe 3apsijl HIAPUKOB.

2. IBa snementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r2 = 0,3 OM) coeauHEHbI OHO-
UMEHHBIMHU MoitocaMu. CONPOTUBIICHHE COEMHUTENbHBIX PoBoJoB I = 0,2 OM. OnpenenuTs cu-
JIy TOKa B LIETIH.

3. DJIEKTPOKUIIATWIBHUK CO CIHpalIblo conpotuBiaeHueM R= 160 OMm momecTmin B co-
cyn, coaepxamuii Boxy oobemom V= 0,5 1 nipu temmneparype T= 293 K u Bkimounnu B ceTh
HanpspkeHueM U= 220 B . Yepes Bpems t= 20 MUH crimpaiib BBIKIFOUYMIN. Kakoe KOIu4ecTBO BOIbI
BeIkumneno, eciiu KITJ cimpanu n= 80%.

3aganue 2

1. [To nByM mapasmienbHBIM OECKOHEYHO UIMHHBIM MPSMBIM MPOBOJHUKAM TEKYT TOKHU |
1=20 A u I =30 A B ogHoM HampaBienuu. Paccrosiare mexay nmpooaaukamu d=10 cm. Beruuc-
JUTh MarHUTHYIO MHAYKIMIO B TOYKE, YAAJICHHOW OT 00OMX MPOBOJHUKOB Ha OJUHAKOBOE pac-
crosaue r = 10 cm.

2. [1y4oK 37€KTpOHOB BIIeTae€T B MPOCTPAHCTBO, T/I€ BO3OYKICHBI OJTHOPOTHOE AJIEKTPH-
yeckoe rmoje HampsokeHHocThio E = 1,5kB/M u meprneHauKkynspHOoe eMy MarHUTHOE TOJie C WH-
nykuued B = 1,5MT. CKopoCTh 3I€KTPOHOB MOCTOSIHHA M HAIIpaBJICHA MEPIEHANKYISIPHO BEKTO-
pam E u B. Haiitu ckopocTs ABMKEHHs dJeKTpoHOB. Kak OyayT OBUTAThCS DIEKTPOHBI, €CIH
BBIKITIOUUTH dJIeKTpruueckoe mose? KakoB paanyc KpUBU3HBI TPACKTOPUHU JIEKTPOHOB B TOM CITy-
yae?

3amanue 3

1. Ha nu¢paxiuonnyto pemerky anuHoi 1 = 1,5 , conepxameit N = 300 mwtpuxos, najia-
€T HOPMaJIbHO MOHOXPOMaTH4YeCKUH CBET ¢ JUIMHOM BOJHBI A = 550 M. Onpenenuts: 1) uncio
MaKCUMYMOB, HAOIIOaeMbIX B CIEKTpe MU(PPAKIUOHHON pelieTku; 2) yroj, COOTBETCTBYIOLIHMA
HOCJIETHEMY MAKCUMYMY.



2. Cobuparomas auH3a ¢ GokycHbIM paccTtosHueM f = 25¢M mpoeuupyer n3odpaxeHue
IpeaMeTa Ha SKpaH, OTCTOAIIEM OT JIMH3BI Ha paccTossHUU L = SM. DkpaH npuIBUHYIN K JUH3E Ha
AL = 18cm. Ha cKoNBbKO ClieIyeT mepeMecTUTh MPEIMET, YTOOBI OMSITh MOIYYUTh pe3koe n300pa-
JKeHue npeamera’?

3. VI3 cMOTPOBOTO OKOIIIKA Meuu u3irydaercs noTok sHeprun e = 4k/[x/mun. Onpene-
itk Temmeparypy T HeuH, ecim miomasp okomka S = 8cm? .

OcTanbpHBIE BAapUAHTBI SaI[aHI/Iﬁ IMPUBCACHBI B MCTOANMYCCKUX YKa3aHHAX, pa3pa6OTaHHHX
npenoaaBaTeJsIM1M NUKJIa d)I/I3I/IKO-MaT€MaTI/I‘-IeCKI/IX JUCIHUILINH.

1. buxrarupoB B.B., flkoBnesa E.B. 3ananus no ¢usuke s caMOCTOSATEHHONU pabOTHI CTY/ICH-
toB. Yacte 1.// Huxuekamck: HXTU (dbumuan) ®PI'BOY BITIO «kKHUTY », 96 c.
2. bukrarupoB B.B., fIxoBneBa E.B. 3ananus no ¢usuke A caMOCTOSTENBHONH paOOThI CTY/ACH-
toB. Yacts 2.// Hwxuekamck: HXTU (dunmnan) ®I'BOY BIIO «KHUTY», 92 c.

Bapuanm Pazoenvt u nomepa 3a0au
dnekmpocmamuka, dnekmpomaznemusm T'eomempuueckasn u 601n06as
dnexkmpoounamuka onmuka

(acmo 1) (acmo 2) (Qacmo 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

Kpurtepnu onieHKH NpaKTUYeCKUX 3aHATHH

Bo 2 cemecTpe 00y4aromuiicsi BHIMOMHIET 3 MHIAUBUAYAIbHBIX 3a/laHUs. 32 PELICHnEe KaX-
JIOTO OH MOJKET MOJTYy4uTh OT 3 10 6 6ayutoB. [IpakTuueckoe 3aHsATHE OIEHUBAECTCS MUHUMYM B 3 -
4 Oanna (ecnu He CIpaBWIICA C 33/1aHueM 0e3 MOMOIIHY MPeroiaBaTes), MaKCUMyM B 5 - 6 6ayuioB
(ecru cripaBUIICS C 33JJaHUEM CaMOCTOSITEIHHO).

WTOroBbIif peHTHHT 10 MPAKTUYECKUM 3aHITUSAM MPOCTABIISICTCS KaK cpeiHee apudmernye-
CKO€ MOJTyYEHHBIX 0aJlIOB 3a peleHne 3 NHANBUIYalbHbIX 3aJaHNH.



MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKui XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAIIMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

@Daxynemem VHGOPMAITMOHHBIX TEXHOJIOTHIA

Luxn uzuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(k00 u HaumeHoBaHue)
[Tpoduns/mporpamma: ABTOMaTH3UPOBAHHBIC CUCTEMBI 00pabOTKH HHGOPMALIMK U YIPABICHUS
(Haumenosanue)
Bonpocsl 1151 KOJUIOKBHYMOB
0 AUCIUIUIMHE PU3KKa

KomnoxkBuym Ne 1.
Pa3zpgen S - 6. DiiekTpoMarHeTusm. JJ1eKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI.

MarauTHOE 10JI€ U €r0 XapaKTePUCTUKH.
JleiicTBre MarHUTHOTO T0Ji Ha TOK. Crita Amriepa. 3akoH Ammepa.
Cuna Jlopenua.
MarnuTHOE MoJie ABMXKYIIErocs 3apsiia.
3akoH buo-Casapa-Jlamaca.
Teopema ['aycca 11 MAarHUTHOTO MOJIA.
SBneHue aneKTpoMarHuTHOM HAYKIMU. 3akoH dapanes — Makcgenia.
NunyktuBHOCTh. CaMOMHAYKIMS. B3anmMHast WHIyKITusI.
Tpanchopmarop. DHEprus MarHUTHOTO TMOJIS.

. [Awna- u mapamarseTuku. eppoMarHeTUKN U UX CBOMCTBA.

. CBoOoiHbIe KONIeOaHUs B KOIeOaTEIbHOM KOHTYPE.

. BeIHYXIeHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

. Llenu nepeMeHHOro TOKa.

. DJIEKTPOMAarHUTHBIE BOJIHBI. Y paBHEHUsI MakcBena.

. 'enepanus 21€KTpOMAarHUTHBIX BOJIH.

CoNoOA~WNE

e e o ol
OabdhwWwNDE O

Koninoxksuym Ne 2.
Pazgen 7. 'eomeTrpuyeckasi 1 BOJIHOBAasi ONITHKA
CoBpeMEHHBIE NIPEACTABIECHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUIECKON OTITHKH.
BbIBO/] 3aK0HA MpeIOMIIEHUS CBETA.
Tonkue nun3b1. [locTpoeHne n3o6paxeHus NpeaAMETOB C OMOIBIO JTUH3.
OcHoBHBIE (OTOMETPUYECKHIE BETTUUNHBI.
KorepeHTHOCTS 1 MOHOXPOMOTHYHOCTH CBETOBBIX BOJH. IHTEepdepeHIus cBeTa.
Mertonbl HaOM0IeHUSI UHTEPHEPEHIINH CBETA.
WuTepdepenius cBeTa B TOHKUX TUICHKAX.
[Tpumenenune uHTEpHEPEHIHH.
10 Hudpaxmus csera. [Ipunuun I'toitrenca-dpenens.
11. O6ocHOBaHKE PSAMOIMHEHHOCTH PAaCIpPOCTpaHEHUs cBeTa. 30HbI DpeHers.
12. ludpaknus cBeTa OT OJHOH IIEIH.
13. Pa3pematomniasi CHocCOOHOCTh ONMTUYECKUX TPHOOPOB.
14. lndbpakunoHHas perieTka.
15. lucniepcust cBera.

LCoNoOA~WNE



16. [onsipuszanus cBeta. EcrecTBeHHBIN 1 MOISPU30BAaHHBIN CBET.
17. TlonsipusaTopsl. 3akoH Masroca.
18. Cioco06s! oTy4eHus MOIIPU30BAHHOTO CBETA.

KoninoxkBuym Ne 3

Paznen 8. KBanToBo-onTunueckue siBJIeHUus
TemnmoBoe uznmyuenue. 3akoH Kupxroda.
3aKOHBI U3JTy4EHUS CBETA.
dorosnekTpuaeckuii 3hdeKT.
dopmyna DitHIITeHA 1711 BHEIIHETo GoTodddexTa.
Macca u ummynbsc GoToHa.
Mopenb atroma Pezepdopaa. [locrynarst H.bopa.
Teopus crpoenus aroma Bogopoja 1no bopy.
Judpakuus mukpodactuil. Bomasr ne bpoitns.
CootHouieHus HeonpeaeneHHocTel [ elizendepra.
0. BonmHoBast pyHKIMS U €€ CTATUCTUYECKUIT CMBICIL.
. YpaBuenue lpenunrepa.

Boo~NoO~WNE

[EEY
[EEY

KonnoxBuym Ne 4

Paznen 9. ®usuka saapa u 3JieMeHTAPHbIX YaCTHUIL
OOmme cBeeHust 00 aToMax u sAApax.
Oueprus cBs3u. [edekt maccsl sapa.
EcrecTBeHHAs paMiOaKTUBHOCTb. O, 3, Y — H3ITyUCHHS.
3aKOHBI PaAMOAKTUBHOIO pacnaja.
BpemenHble XapakTepUCTUKH paJlOaKTUBHOIO pacraja.
N3mepenus paquoakTUBHOTO U3JTy4EHUSI.
Anepusle peakuuu. McKyccTBEHHAs! pailiOaKTUBHOCTb.
[Tosutpon. B* pacnan. DIEKTPOHHBIN 3aXBar.
. Peakums nenenus. Llennas peaknus.
10. SAnepHblit peakTop.
11. Peakuums cunte3a. TepmosiiepHas peaxius.
12. Tunsl B3aUMOJEHCTBUS NIEMEHTAPHBIX YACTHII.
13. OcHOBHBIC CBEZICHUS 00 3JIEMEHTAPHBIX YaCTHIIAX.

©CoNoa~wWNE

Kputepun oieHKH 0TBEeTa CTY€HTa HA BOMPOC
KoJutokBUyMa Ne 1, 2, 3, 4 Bo 2 cemecTpe

MakcumanbHOE€ KOJUYECTBO OAaNIOB 3a ¥emblpe KOJIOKBHMYMa BO 2 cemecTpe 8, T.e. 3a
KK KOJUTOKBUYM MaKCHMAaJIbHOE KOJUYEeCTBO 0a/uToB coctapisieT 2,0 bama.

MuHMMAaILHOE KOJIMYECTBO OaIOB 3a uemblpe KOIIOKBHYMa BO 2 ceMecTpe 6, T.e. 3a
KKl KOJUJTOKBUYM MUHUMAaJIbHOE KOJIMUYECTBO OaiioB cocTanisier 1,5 6anna.




MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@Daxynemem VHGOPMAITMOHHBIX TEXHOJIOTHIA

Luxn uzuxo-mamemamuueckux OUCYUNIUH

Hampasnenue noaroroku: 09.03.01 «MHbopMaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
(K00 u HaumeHoOBaHUE)
[Tpoduns/mporpamMmma: ABTOMATH3UPOBAHHBIC CUCTEMbBI 00Pa0OTKH MHGOPMAITUY U YIIPABICHUS

KommuekT 3aganuii 1Is1 BHINOJHEHUsI pacdeTHO padoTsl Ne 1
1o qucuuiuinHe Pusuka

Pasnen 4. DiexTpoiMHaAMKKa

3agaya 1. OT ucTOYHMKA, PAa3HOCTh MOTEHIMATIOB Ha KiemMax kotoporo Uo, Tpebyercs
nepenaTh MOIHOCTL P Ha paccrosiHue L. Jlomyctumas «mmoteps» HampsbKeHUs B MpoBojax N.
Paccunraiite MUHUMAIBHOE CEUYEHUE S MEIHOTO IIPOBOJIA, IPUTOTHOM JIJIsl STOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3aja4n
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3
4.1.22 200 10 4 1,5
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75




3agava 2. C kakuM KO3 PUIMEHTOM IOJIE3HOTO NEHCTBUS PabOTaeT CBUHIIOBBIM aKKy-
myistop, IJ1C koToporo U, eciiu Bo BHemHel 1ienu conpotuBieHrneM Rumer tok | ? Kakyro max-
CHUMAaJIbHYIO TOJIE3HYIO MOIIHOCTh MOXET JaTh aKKyMyJIsTOp BO BHemHed nenu? Kak mpu stom
n3menutcs ero KIT/?

Tao6auna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep Uu,B R, Om I, A
3aJa4m
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4212 1,85 0,2 54
4.2.13 2,30 0,18 57
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 45
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 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 57
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KoMmuiekT 3ajaHuii 1JIs1 BBINOJTHEHHUS PacyeTHOM padoThl Ne 2
o nucumiuiiae Pusuka
Pa3neJ S. DneKTpoMarHeTusm
3apgava 1. Yactuua maccel M c 3apsiioM (] BJI€TaeT B IJIOCKUN KOHJIEHCATOp JJUHBL L
MOJI YIJIOM o K IJIOCKOCTH IUIACTHH, a BbUIETAET Mo yrioM f . HaliTu nepBoHayalbHYIO0 KMHETH-
4eCcKyro 3Hepruto yactuisl Wo, eciii HanpsyKeHHOCTD JIEKTPHUECKOTO TMOJIsi BHYTPU KOHIEHCATO-
pa E.

Ta6auma 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3aJa4u
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
5.14 0,5 -1 3 /3 w /4 3
5.1.5 4 -2 7 7 /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 /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 /4 10
5.1.14 8 9 3 T /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 7 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /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 /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 /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

3agaua 2. DIEeKTPOH JABUXKETCS B OJJHOPOJHOM MarHUTHOM I10JI€ ¢ UHAYKLKEN B Tak, 4To

BEKTOp €ro CKOPOCTH, PaBHOW 0, COCTABISET C HAINPABJICHUEM BEKTOpAa MHAYKIIUM MAarHUTHOTO

noJst yron o. OnpenenuTs paanyc U IIar BHHTOBOW JIMHHUH, TI0 KOTOPOW OyIeT IBUTATHCS dJIEK-
TPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a1a4u
521 0,01 2 n/3
522 0,03 10 n /4
523 0,02 1 n/6
524 0,05 5 n/3
525 0,04 9 T /4
5.2.6 0,01 4 n/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 n /4
5.2.18 0,02 / n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepun onenkn pacuetHoi padorsl Ne 1, 2 Bo 2 cemecTpe

MakcumanbHO€ KOJIMYECTBO OAJIJIOB 32 JIBE pacueTHbIe PaOOThI BO 2 ceMecTpe 8 6aJI10B:
4 Ganna 3a IEPBYIO pacueTHYIO paboTy,

4 Ganna 3a BTOPYIO pacUeTHYIO padoTy.

MuHMMaTbHOE KOJIMYECTBO OAJIJIOB 32 JIBE PacYeTHBIC PabOThI BO 2 ceMecTpe 4 faJjiia.

[Ipu omenke pacueTHO-rpaduyeckux padoT 1enecoodpa3HO PYKOBOJCTBOBATHCS CIIEAYIO-
HIMMU KPUTEPUSIMHU OLCHKU 3HAHUW 10 (DU3UKE, YUUTHIBAs JONYIICHHBIC CTYJACHTAMH OIIUOKU U
HEI0YCTHI.

T'py6vimu sBISIOTCS OMIMOKH, CBUICTEIBCTBYIOIIUE, YTO CTYICHT: HE YCBOWJ OCHOBHBIC
(du3HYECKHe TEOPHUH W 3aKOHBI WIM HE YMEET MPUMEHSATh MX MU PEIICHUU 3374 Pa3TUuIHBIX TH-
MOB; HE 3HaeT GopMyIl, TpaUKOB, CXEM WM HE YMEET MPUMEHATh UX K PELICHUSIM 3aj1a4; He 3Ha-
€T eMHUIL (PU3NUYECKUX BEIMYWH WIH HE YMEET IOJIb30BAThCSI IMH; K TPYOBIM OITHOKaM OTHOCST-
sl TAK)Ke HETIPaBMWIIBLHO C(OPMYITUPOBAHHBIE BOIIPOCHI 3314 HIIM HEBEPHBIE OOBSICHEHUSI X0/1a €€
pelIeHHs, He3HAHNEe TIPUEMOB PEIICHUS 33J1a4, a TaKXKe ONIMOKH, CBHJICTEIBCTBYIONINE O HEpa-
BUJIbHOM TIOHMMAaHUM YCIOBUS 3a/ladyll WM HCTONKOBaHMs pemeHus. Kaxmas rpyOas ommbOka
orieHuBaercs munyc 0,7 oann.

Hezpyovimu owuékamu SBISIOTCS HETOYHOCTh UepTexka, rpaduka, CXembl; IPOMYCK WU
HETOYHOE HAINMCAaHUE HAMMECHOBAHUS CIUHUI] (PM3HUECKUX BEIMYUH; BHIOOP HEPAIMOHAILHOTO
xona pemenus. Kaxnas Herpy6as ommbka oneHuBaetcs munyc 0,5 banna.

K Hnedouemam OTHOCATCS: HEpAIlMOHAIHHBIC 3aIMCH TPU BBIYHCICHUSIX, HEPAIIMOHATBHBIC
MPUEMbI BBIYHCIICHHH, MpeoOpa3oBaHUil U pelleHui 3a/1ad; OT/eIbHbIE MOTPEIIHOCTH B (HOopMy-
JUPOBKE OTBETA; OTACIbHBIC ONTUOKH BBIYMCIUTEIIEHOTO XapaKTepa; HeOPEe)KHOE BBIMOITHCHHE 3a-
nuceil, ueprexeil, cxem, rpaduxon. Kaxasiii Hegoder onieHuBaetcs muryc 0,25 oanna

WuTtepBai 6a10B peHTHHTA CTYACHTA 32 KAMK/IVIO PACYETHYIO PA00TY COCTABIISET:

3,3 <R <4,0 6anaa eci CTYJICHT BBIMOJIHII PabOTy TOJHOCTHIO 0€3 OMHMOOK U HEeJ0YSTOB
WIN TIPU BBIMOJHEHUH PaOOThI MOJTHOCTHIO 0€3 OMMOOK U HEOYETOB, HO IIPU HAJIMYUM HE Oosee
OJHOI HE aKKypaTHOM 3aIUCH.

2,6 < R < 3,3 6anna craButcs 3a paboTy, BBIIIOJHEHHYIO IMOJHOCTBIO, HO MPH HAJIUYUH B
Hel He OoJiee 0JTHOM HerpyOo OMMOKHU M OJTHOTO HEJ0UeTa Wik He 00jiee IBYX-TPEeX HE0UETOB.

1,9 <R <2,6 6ana cTaBUTCS B TOM Cy4ae, €CIU CTYACHT MPAaBUIHHO BHITIOJHII HE MEHEe
1/2 Bcelt pabOTHI UK JOMYCTUI: HE OoJee 0HON rpy0oit OMMOKY U IBYX HEI0YETOB, UIN HE 00-
Jee 0HOM rpy0oil 1 oHON HerpyOo# omMOKH, WK He Oosiee IBYX-TpeX HErpyObIX OLIMOOK, M
OJIHY HErpyOyIo OIMOKY U TPH HEIOYETA.

R<1,9 6anna craBuTcs, KOTr/a YUCIIO OMIMOOK M HEIOYETOB MIPEBOCXOIUT HOPMY, IPH KOTO-
POl MOXET OBITh BBICTABJICHA OIICHKA «3», WU €CIIM MPaBUJIHLHO BBIIIOJIHEHO MeHee 1/2 Bcelt pa-
OOTBHI.




MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKui XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(denepanbHOro rocy1IapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKJACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTUI
Lukn gusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue nogroroku: 09.03.01 «MHbopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
(K00 u HaumeHosaHue)
[Tpoduns/mporpamMmma: ABTOMATH3UPOBAHHBIC CUCTEMBI 00pabOTKH HHGMDOPMAITUU U

yIIpaBJICHUA

CamocrosTeabHas paﬁoTa CTYAECHTOB
110 JUCHUIIIIMHE !hI/I3I/IKa

Ilepevyensb TeM JJI KOHCIIEKTOB
Pa3nen 1. Pusnyeckue OCHOBBI MEXAHUKH
Penamusucmcekasn mexanuxa
Paznen 2. MosekyinsipHas GU3KMKa U TEPMOIMHAMHUKA.
AHenenus nepernoca: oug@ysus, menionpogoOHOCMb, 8A3KOCMb.
Pa3nen 3. DaekrpocraTuka
Ceenemosnekmpuxiu.
Pa3nen 5. D1eKTpOMarHeTu3M
Macnummnule noss conreHouoa u mopouod.
Pa3nen 6. D1eKTpOMAarHUTHBIE KOJCOaHUS M BOJIHEI
Pe3onanc nanpsoicenuil. Pezonanc moxos.
Paznen 7. I'eomeTprudeckas ¥ BOJHOBAs OITHKA
Touamue o conozcpaghuu.
Pasznen 8. KBaHTOBO-ONTHUYSCKHE SIBJICHUS.
Onmuyeckue K6aHMosble 2eHepamopbi.
Pa3nen 9. ®usuka sapa v 3JIeMEHTAPHBIX YaCTHII.
Ilepcnexmuevl pazeumus sadeprou 3uepeemuxu. Ilpobrema ynpasnsemvix mepmosiOepHuIX peax-
yuil.

KOHCIEKTHI BBINONHAKOTCS TUCBbMEHHO B CIELMAIBHBIX TETPALAX AJIS CAMOCTOSTENBHOM pa-
OOTBI CTYJIEHTOB.

Kpurtepun onennBanns koucnekros CPC
1 cemecmp

MakcHuMalnbHOS KOJUYECTBO OaIJIOB 32 KOHCIIEKTHI 0 mpem pazaenam Ne 1,2.3 B 1 ce-
MecTpe 3 6aJjuia, T.€. 32 KaXJ10€ IMOJTHOE PACKPHITHE TEMbl MAaKCUMAIHbHOE KOJIMUYECTBO OAJIIOB CO-
crasugeT 1 Gam.

MuHHMAJIEHOE KOJWYECTBO 0aJI0B 3a KOHCHEKTHI IO mpem pasacaaMm Nel,2.3 B 1 ce-

MecTpe 2 0aJiIa, T.€. 3a KaXKIblii KOHCIEKT MHUHMMAaJIbHOE KOJIMYECTBO OamioB cocrtaBisieT 0,67
Oanna.

J171s1 TOro 4ToOBl KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOIMMO Hanmucarth ero Ha 0,67 0amioB
u Bblle. [Ipy mOBTOPHOM nepenuchIBaHMM KOHCIIEKTa B UTOTOBBIM PEHTHHT MAET CpelHui Oal
10 BCEM MOIBITKAM.

Kpurepun ouennBanus koucnekro CPC
2 cemecmp
MakcumanbHOe KOJIMYECTBO OAJIOB 32 KOHCHEKTHI 0 namu pasaenam Ne 5, 6,7, 8.9 Bo
2 cemecTpe 8 0aJIOB, T.€. 32 KaX/10€ MOJHOE PACKPHITHE TeMbl MAKCHUMAJIbHOE KOJIMYECTBO Oaj-
JIOB cocrtaBiser 1,6 Oayuia.




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue nogrorosku: 09.03.01 «MHbDOpMaTHKA W BEIYHCIATEIIbHAS TCXHAKA

[podumnb: ABTOMaTH3MPOBAHHEIE CHCTEMbI 00paboTKH MHG)OPMAIIMH U YIIPABICHUS

Cemectp 1

YTBEPXKJIAIO

3aB.mukiom GMJ] /ﬁ“’ T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN Omaer Ne 1

1. Hpocmpancmso. Bpems. Heuoicenue.

2. Bsaskocmsb (GHVmPEHHee mpeHue)

3.  Duexmpuueckuti mox. Cuna u nIOmMHOCHb MOKA

4. Buibepume 0dun sapuanm omeema

T
1 2
- * Ha pucynke nzobpaken uukn Kapao B koopaunarax (T,S), rme S-sHTpomus.
) 1 AnunabaTHoe pacIIupeHre IPOUCXOANT Ha HTalle ...
3 - 3 BAPUAHTBI OTBETOB:

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

E

[IpenonaBarens r/% &’%« J.5. Badpun

MuHHCTEepCTBO HAayKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKui XUMUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoioutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa00OTKN MHOOPMAIIMY U YIIPABICHUS

Cemectp_1
YTBEPXIAIO
3ag.uukaom OMJ] /ﬁ“’ " T.I Makycesa
01.03.2021 r.
JK3aMeHaIMOHHBIN OnaeT Ne 2
1. Ckopocms u yckopenue. Ilpocmetiwiue 6udbl 08uNCEHUA MAMEPUATLHOL MOYUKLL.
2. Tennonposoonocme.
3. omoxk eexmopa nanpsicennocmu. Teopema I'aycca 0ns snekmpocmamu4eckoz2o nois
4, Buwibepume o0un sapuanm omsema
P F 3 \ : o
i i Ha (P,V)-nuarpamme n3o0paxkeH mukiandeckuii nporecc. Ha ysactkax AB-BC temmneparty-
3 k- e pa...
A ! 5 BAPUAHTBI OTBETOB:
2t i 1) va AB — noBsimaercsi, Ha BC - moHmxkaercs;
i L i 2) TIOHMKaeTCs;
Di «— iC 3) na AB — nonwmwkaercs, Ha BC - noBsIIaercs;
i 4) MOBBIIIAETCS.
2

I[IpenonaBarens /%//(/} 2 5. Bapun




MuHICTEpPCTBO HAyKH 1 BEICIIEro oopasoBanust Poccuiickoit denepannu
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem HUnghopmayuonnvix mexnonozuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 1
YTBEPXJIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHalMOHHbIH OuteT Ne 3
1. Vewosas ckopocme. Yenosoe yckopenue.
2. Senenus nepenoca. Jupdysus.
3. Bwisod saxona Jcoyis—Jlenya.

4.

Buibepume odun sapuanm omsema

Ha pucynkax n3o0paxeHbl 3aBUCIMOCTH OT BPEMECHU KOOP/IMHATHI  YCKOPEHUSI MaTePUATIbHOM TOUKH, KOJEOIIOIIECS Mo rapMo-
HUUYECKOMY 3aKOHY.

Ilukmudeckass yactoTa KoJeOaHUii- 12 awie
TOUYKHU paBHA M o
BAPUAHTBI OTBETOB: as |
1)2ct 2)1ct o]
3)4ct; 4)3ct

IIpenonasatens

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPESIKACHHS BBICIIETO 0Opa3oBaHms
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHonio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopMaTHKa U BEMUCIUTENbHAS TEXHHKA)

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00Pa00OTKN MHOOPMALIMK U YIPABICHUS

Cemectp 1
YTBEPXIAIO
3aB.muxiaom OMJT -7‘“@"" " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHBIN Ouitet Ne 4
1. 3axouwvi Hotomona.
2. Buympenunss suepaus peaivroz2o 2asd.
3.  Dnexmpocmamuueckoe none u e2o nanpsjcennocms. Cunoebie IuHuu.
=
4. Boibepume oOun eapuanm omeema. MatepuanbHas Todka M IBIKETCS IO OKPYKHOCTH cO cKopoctbio ¥ . Ha

—

puc. 1 moka3an rpa(bm( 3aBUCHUMOCTHU MMPOCKINU CKOpOCTI/IVT OT BpEMCHU ( T €IlI/IHI/I"IHI:II>i BEKTODP IMOJIOKHU-
9

TENBHOTO HAMpaBieHus, V; — MPOEKIys ¥ Ha s1o Hanpasnenue). [Ipy 5TOM 1u1si HOPMAJILHOTO An ¥ TAHTEHIIH-
AITBHOTO A7YCKOPEHHS BBITIOIHAIOTCS YCIIOBHS. . .
BAPUAHTBI OTBETOB:
1) an— yMeHbIIaeTcs, a; — MOCTOSHHO;
2) ap— yMEHBIIAETCS, a; - YMEHBINAETCS,
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;
4)  a, — MOCTOSIHHO, a; — YMEHBIIAETCS

Puc. 1

IIpenonaBatens ([ 4/97\ J.b. Bapun



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOro roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BHICIIEro 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Mpodunb: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pab0TKK HH()OPMAIIMK U YIIPABICHUS

Cemectp 1
YTBEPXIAIO
3aB.mukiom GMJ] % T.I Makycesa
01.03.2021 .
JK3aMeHAIMOHHBIN OmaeT Ne 5

1. 3axonsi coxpanenus umnynca.

2. Dazosvie nepexodvl. Mzomepmvl pearbro20 2a3a.

3. Paseemsnennvie yenu. Ipasuna Kupxeoga.

4. Buibepume 00un sapuanm omeema

i i =
CpenHsas KMHETHYECKash SHEPrHs MOJICKYJbl HICAIBHOTO rasa Ipu Temmeparype I paBHa 8:§k-|—. 3nece | =

Nn + Ngp + 2Nk, te Nn ,Nep B Nk~ umcIio cTemeHeil cBOGOIBI MOCTYNATENBHOTO, BPAIATEILHOTO U KOJIEGATELHOTO
JIBIDKEHU I MOJIEKYJIBL. JIJI1 aTOMapHOTO BOAOPO/a YUCIIO | PABHO. ..

BAPUAHTHI OTBETOB:
ni1, 7, 3 3; AR

[IpemonaBarens J.b. Bapun

MunnCTEpCTBO HAYKHU | BHICIIET0 oOpasoBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Kaszanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»

Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue noarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa00TKH MH()OPMAIINU ¥ YIIPaBICHUS

Cemectp_1

YTBEPXJIAIO

3aB.ukaom OMJ] %"' " T.IMakycea
01.03.2021 r.
JK3aMeHaIMOHHBIN OnaeT Ne 6

1. Pabomau MOWHOCNb.

2. Peanvnuie 2azvl. Ypasuenue Ban-dep-Baansca.

3. 3axon Kynouna. EQunuybl usmepenus 3apsaoa

4. Bwibepume 00un apuanm omeema
JIuck HauYMHAaeT BpalIaThCsl O] JSHCTBHEM MOMEHTa CHII, TpaduK BpEMEHHOW 3aBUCH-
MOCTH KOTOPOTO MPEACTABJICH Ha PUCYHKE. YKaXHTe rpaduK, MPaBUIBHO OTPAKAFOIIHIA
3aBUCHUMOCTb YIJIOBOM CKOPOCTH AMCKa OT BPEMEHHU:

BAPUAHTBI OTBETOB:

IIpenonasatens J.Bb. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOro roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIIETO 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

IMpoduib: ABTOMAaTH3UPOBAHHbBIE CHCTEMBI 00PaOOTKH MHOOPMAIIMHK U YIIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.ukinom GMJ] /ﬁ"’ T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIN OniteT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepus.
2. Dumponus. Bmopoii 3ax01 mepmoOuHamuxi.
3. Cmoponnue cunvl. InexmpoosudsCyWas Cula U HanpsjiceHue.
4. Buibepume o0un sapuanm omeema

vA ‘71

CucreMa COCTOUT U3 TpeX IIApOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KT, KOTOPbIC JBUTAIOT-
m, Cs1 TaK, KaK MOKa3aHO Ha PUCYHKE
Ecmu ckopoctu mapoB paBHbl v1=3wm/c, v2=2m/c, v3=ImM/c, TO BeIMYHHA CKOPOCTH IMEHTpa
Mace 3Toi CUCTEMbI B M/C paBHa. ..

m Y2  BAPMAHTBI OTBETOB:
1) 10; 2)5; 3)g ; 4) 4.
3 2

[IpenonaBarens J1.b. Badun

MuHHCTEepCTBO HayKH U BEICIIETo oOpazoBanus Poccuiickoit deneparnyn
HwmxHekaMCKui XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((riran)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA

Ipoduis:, ABTOMaTH3UPOBAHHbIE CHCTEMbI 00paboTKH HHGOPMAINKY U ypaBiIeHHs

Cemectp_1
YTBEPXIAIO
3aB.1MKIOM GDM}],&Z&""' T.I'.Maxkycesa
01.03.2021 r.
JK3aMeHalMOHHBIN OnteT Ne 8
1. Homenyuanvuas snepeus.
2.  Huxn Kapno. Tepmodunamuyeckas wKania memMnepamyp.
3.  Duepeus s1ekmpocmamuyecko2o nois.
4. Buibepume 00un eapuanm omeema
Nl N
- m £ JIMCK ¥ UIWHAP UMEIOT OJMHAKOBBIE MAacChl M paamnychl (puc.). s ux MomeH-
TOB MHEPIIUHU CTPABEIMBO COOTHOIIEHHE. ..
m 1.'1
BAPUAHTBI OTBETOB:
1)IH<|)1 ; Z)IHZIH ; 3)|u>|zl .
1

IIpenonasatens J.b. Badun



MuHHCTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit @enepannn
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Dakynvmem Hupopmayuonnvix mexnonozuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 9

1. Homenyuanvhas snepeus mena 0suscyuse2ocs no0 OCtUCmeueM CULbl MANCECu.

2. Obpamumvle u neobpamumsie npoueccot. Kpyzosoii npoyecc.

3. Iposoduuxu 6 anexmpocmamuyeckom noze.

4, Buwibepume o0un sapuanm omsema
CIUTOLIHOM ¥ MOJIBIH IMIMHAPHI, HMEIOIIUE OAMHAKOBBIE MACChl U PaNYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHHS HA
ropky. Eciu HayanbHbIe CKOPOCTH TeJ OJMHAKOBBI, TO. ..
BAPUAHTHBI OTBETOB:

1) BBIIIE MOJHUMETCS CIUIOIIHOMN IIMITHH/ID ;

2) BbIIIC TOAHUMETCS TOJbIH [HIUH/D;

3) 00a Tena MOMHUMYTCS HA OJHY U TY K€ BBICOTY.

[IpenonaBarens 1.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEro 00pa3oBaHus
«KazaHckuit HAIMOHANTBHBIN HCCIEI0BATENLCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHoioutl
Luxn pusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenue noarorosku: 09.03.01 «MHabopMaTHKa U BEMMHUCIUTENbHAS TEXHUKAY

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

Cemectp_1
YTBEPXIAIO

3aB.1uknom OMJ] /ﬁﬁ“’ " T.I Makycesa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 10

1. llomenyuanvhas snepeus ynpy2o ()ed)opMupoeannozo mena.

2. llpumenenue nepsoeo 3akona mepmodunamuku K u306al?u’-l€CKOMV U U30mepmuvdecKomy npouyeccy. Aoduaba-

muyecKkutl npouecc.

3. aﬂeKmDOEMKOCWlb VeauHEHHOZO npoeodnuka. B3aumnas snexmpoemrocmeo. Koudeucamopbl.

4. Buibepume 00un eapuanm omeema

Ha (P,V)-nuarpamMme nzobOpaxeH nuknnueckuii npouecc. Ha ygactkax CD-DA temmnepaty-
L. . pa...

’ BAPUAHTBI OTBETOB:

2 1) noBsIaeTcs;

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

DI +1— iC 3) nmoHmKaeTCs;

4) na CD — nonwmwkaercs, Ha DA - noBslaeTcs.

[Ipenonasarens J.b. Bapun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUN YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib:, ABTOMAaTH3WPOBAHHBIC CUCTEMbI 00Pa00OTKH MH(OPMAIIMU ¥ YIIPABICHUS

Cemectp 1
~ YTBEPXJIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 11
1. 3axown coxpanenus suepeuu 8 mexanuxe.
2.  [Iepsviil 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUHECKOMY NPOYUECCY.
3.  Bwi60d 3axona Oma 6 pamkax Kiaccuveckoli meopuil.
4. Bwibepume odun eapuanm omseema

Ha pucyHkax m300pakeHbl 3aBUCUMOCTH OT BPEMEHH KOOPJIMHATHI U YCKOPEHHS MaTepUalIbHOM TOYKH, KOJIeOIt0-
nieiics o rapMOHUYECKOMY 3aKOHY.

a m/c
12 va Iuknuyeckas yacToTa KOJIeOaHuii
XM ET TOYKH paBHa
" 10 BAPUAHTHI OTBETOB:
ns T 1)4ct 2)3ct 3)2c¢
20t L 4)1ct

064

0.4 <

ozt

on ’ ' Tte

[IpenonaBarens 1.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUI HHCTUTYT ((rtian)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Kaszanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»

Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue nmoarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH UHPOPMAIIMK U YIPABICHHS

Cemectp_1
YTBEPXJIAIO
3aB.uuknom ®MJ] /ﬁ"' T.I'.Maxkycesa
01.03.2021 r.
JK3aMeHallMOHHBIN Onaer Ne 12
1.  Heumpanouwuii yoap deyx abconiommo ynpyaux wiapos.
2. Buympennsis snepeus odnoamomnozo 2aza. Cmeneni c60600bl MOLEKVIL.
3. Ione pasromepro 3apsoicertoli 6eckOHeYHOl NIOCKOC.
4. Bwibepume 0dun eapuanm omeema
Ha pucyHke mpezacrasieH rpaduk GyHKIHN pacipe/iesieHus] MOJIEKYJI HACaIbHOTO Tra3a Mo CKOpo-
f(v) & dN
flv)=—-
cTsiM (pacnpenenenne MakcBesa), rie Ndv _ JIOJIS1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKIIIO-

YeHBl B MHTEpBae CKOPOCTeH OoT v 1o v+dv B pacdeTe Ha eIUHUILY 3TOro MHTepBana. J{ist stoit
(YHKIUH BEpHBIM YTBEPXKICHUEM SIBISETCA. ..
BAPUAHTBI OTBETOB:
1) npu 1r060M M3MEHEHHH ITOJIOKEHHE MAKCHMYMa He MEHSICTCS;
2) 1IpyU HOHIKCHUH TEMIIEPATYPhl BEIHINHA MAKCHMyMa PacTeT;
3) npu U3MEHEHNH TEMIIEPATyPBI IUIOLIA/b IO/l KPHBOM H3MEHAETCSL.

A ——— e —————

EBFF

2]
2

J1.b. Badun

IIpenonaBarenn



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCkuif HalMOHAIBHBIN UCCIIEI0BATEIBCKUI TEXHOMOTHYECKUI YHUBEPCUTET
Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA
Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 .
IK3aMeHAIMOHHBIH OmteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocms noaynpogooHUKOE.
4. Buwibepume 00un sapuanm omsema

lap u nonas cdepa, UMErOIIME OJJMHAKOBBIE MacChl U PaJMyChl, BKaThIBAIOTCS O€3 MIPOCKaJIb3bIBaHUS HA TOpKY. Eciu
Ha4aJIbHbIE CKOPOCTY TEJl OJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:
1) BslmIe mogHUMETCS ToNast cdepa ;
2) o0a Tena NOAHUMYTCS HA OJTHY U Ty )K€ BEICOTY;
3)  BblIIE HOXHUMETCS IIap

[IpenonaBarens 1.b. Badun

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmnm
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YIPEKICHHUS BBICIIETO 00Opa30BaHMs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 «MHEbopMaTHKa U BEMUCIUTENbHAS TEXHHKAY
Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUY ¥ YIPABICHUS

Cemectp_1
YTBEPXIAIO
3as.1uknoM OMJ] %’?"' " T.IMakycea
01.03.2021 r.
JK3aMeHalMOHHbIN Ouitet Ne 14
1. 3axou Bcemupnozo msazomenus. I pasumayuonnoe none. Hanpsocennocms epagumayuoniozo noJs.
2. Paboma pacwupenus 2aza. Pusuueckuii cMulCl YHUBEPCANLHOU 2A3080U NOCHOSHHOL.
3.  IHocnedosamenvioe u napaiienvHoe coeounetue npogoOHUKOS.
4. Buibepume 0dun sapuanm omeema
T
1 5 Ha pucynke mso6paxen nnkn Kapuo B koopaunarax (T,S), rae S-sHTponms. AxnabatHoe
- cXKaTHe MPOUCXOIUT Ha FTarle ...
) ¥ BAPUAHTBI OTBETOB:
N4-1;, 2)3-4; 3)1-2; 4)2-3.
-3 - 3

[}

IIpenonasatens J.b. Badun




MuHHCTEpPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit @enepannu
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOrO rOCYIapCTBEHHOTO OFODKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICLIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynemem HHpopmayuoHHvix mexHonoul
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHGOPMAIIMY U YIPABICHHS

Cemectp 1

YTBEPXJIAIO

3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 15

1. Peramusucmckas mexanuxa.

2. Cpeduss onuna c60600H020 npobeza Monekyi. Ipdekmusnulii Quamemp MoIeKyiL.

3. Homenyuan s1exmpocmamuiecko2o nojs. IKeUNnOmeHyuaIbHble NOEEPXHOCI.
4. Buibepume o0un sapuanm omsema

M =
\ ) MartepuanbHast Touka M IBHXKETCS IO OKPYXXHOCTH CO CKOPO-
=
cteio ¥ . Ha puc. 1 mokasan rpaduk 3aBHCHMOCTH MPOEKIIHH
%
ckopoctuV; oT Bpemenn ( ¥ — eIMHUYHBIN BEKTOP TOJNOKHUTEb-
%
t

HOTO HarpasieHus, Vi — MPOoeKIus ¥ ha sto HampasieHue). [Ipu
STOM BEKTOp MOJHOI0 YCKOPEHHsl Ha pucC.2 UMeeT HalpaBJeHHe

A
VT

Puc. 1
Prc. 2

[IpemogaBarens J.b. Bapun

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((riran)
(enepaabHOTO rOCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEXKCHHS BHICIIEro 00pa3oBaHus
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIx mexHono2utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopMaTiKa U BEIMUCAUTENbHAS TEXHHKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALUK ¥ YIPABICHUS

Cemectp_1
_ YTBEPXIAIO
3a.1uknoM OMJ] /‘“&"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHBIN OnaeT Ne 16
1. Bpawarnowuii momenm. Momenm unepyuu. Teopema lImeiinepa.
2. Cuecwb udeanvHuix 2a308.
3. Csasb mexncoy nomeHyuanom u HanpsACeHHOCMbIO NEKMPOCINAMUYECKO20 NOJIA.
4. Buibepume 00un eapuanm omeema

Ipu pacueTe MOMEHTOB MHEPIMH TeJla OTHOCHTEILHO OCel, He
MPOXOJANIMX Yepe3 IEHTP Macc, MCHONB3YIT Teopemy IlITeii-
Hepa. Eciu och BpameHuss TOHKOTO KOJIbIIA TIEPEHECTH U3 LICH-
Tpa Macc Ha paccTosiude 2R (pHuc.), TO MOMEHT MHEPLIUH OTHO-
CHTEBHO HOBOM OCH YBEJMYUTCA B ...

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

IIpenonaBarens

J.b. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOro roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BHICIIEro 00pa3oBaHus
«KazaHCckuii HalMOHAIBHBIN UCCIIEIOBATEIBCKUI TEXHOMOTHYECKII YHUBEPCUTET

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpodunb:_ABTOMATH3MPOBAHHBIC CHCTEMbI 00Pa0OTKH HH(GOPMAIIMH U YIIPABICHUS

Cemectp 1
YTBEPXIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuJeT Ne 17
1. Onpeoenenue momenmos unepyuu mes.
2. Ypaenenus cocmosnus. Ilonsmue udeanvhozo 2asa. I azosvie 3akombi.
3. Tepmoonexmpounas smuccus. Paboma evixoda snexkmpona.
4. Buibepume 0dun sapuanm omeema

Ha pucyHke nokazaH BEKTOp CHIIBI, AeHCTBYIOIIEH Ha yacTuiry. PaGora, coBepieH-
Hasl 3TON CUJION NpU MEpeMEeNIeHUH YacTULlbl B TOUKY ¢ KoopauHatamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

[IpemogaBarens J.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rutian)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»

Daxynomem HHupopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne nmoarorosku: 09.03.01 «MHEbopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Tpo¢uns:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKHU UHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAIMOHHBIH GuteT Ne 18
1. Vpasuenue ounamuxu epawyamenvio2o 08udicenus meepoo2o meiud.
2. Ocnosnoe ypasuernue MKT.
3. OcHosbl 30110 Meopuy NPOBOOUMOCIIY MEEPObIX el
4. Buibepume 00un eapuanm omeema

Touka M IBHXETCS [0 CIIUPAIN B HAIPABICHHUH, YKa3aHHOM cTpenkoil. Hopmanbsaoe
YCKOPEHHE 110 BEIMYMHE He M3MeHsIeTCsL. [Ipy 5TOM BeJInYMHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzmensiercs;

2) yMeHBbIIIaeTCs;

3) yBeMuuBaeTCs.

IIpenonasatens J.b. Badun



MuHHCTEpPCTBO HAyKH 1 BEICIIEro oopa3oBanust Poccuiickoit @enepannu
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Dakynvmem Hupopmayuonnvix mexnonozuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 .
IK3aMeHaIMOHHBIH OuteT Ne 19
1. Kunemuueckas snepeus épawenus mena.
2. Maxkpockonuueckue napamempol.
3. Ione 06yx beckoneunbix NAPANLeAbHbIX PAZHOUMEHHO 3APAICEHHbIX NIOCKOCTEl.
4, Buwibepume o0un sapuanm omsema
T 5 [Mpouecc n3obpaxxeHHbIl Ha pucyHke B koopaunatax (T,S), rne S — suTpomnus, sBnsercs
BAPUAHTBI OTBETOB:
1) u306apHBIM CKATHEM;
. 2)M30XOPHBIM OXJIaXKICHHEM;
3) U30TEPMUYECKUM CHKATHEM;
3 4) annabaTHBIM DACIIIFATTrens
[IpenonaBarens J.b. Badun
MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIEI0BATENLCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenue nmoarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA
Tpo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00pa0OTKH HHGOPMAIIMK U YIPABICHHS
Cemectp 1
YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAIMOHHBIH OmiteT Ne 20
1. 3axon coxpanenus momenma umnynvca.
2. Ocnosuvie nonoxcenus MKT.
3. Hoaynposoduuxu. Cobcmeennas nposoouMochib NOAYIPOEOOHUKOS.
4. Buibepume 0dun sapuanm omeema
f(v) & Ha pucynke npencrasiex rpaduk GyHKINYM pacipeieIeHuUs MOJC']I::TKyJ'[ HJICATBHOTO
fiv)=—
rasa mo ckopoctsaMm (pacmpezaeicHue MakcBeinia), rie Ndv _ JIOJIsL MOJIe-
: KYJI, CKOPOCTH KOTOPBIX 3aKIIFOYCHBI B MHTEPBAJle CKOPOCTeH OT v 10 v+dv B pac-
i | 4yeTe Ha eIUHUILY 3TOro MHTepBaya. /(s 3Toi (yHKIIMM BEPHBIM YTBEP)KICHUEM
: SIBJISIETCS] TIPU BO3PACTaHUU TEMIIEPATYpHI: ...
| BAPUAHTBI OTBETOB:
: 1) MakCHMyM KpHBO CMECTHTCS BIIPABO, B CTOPOHY OOJBIINX CKOPOCTEf;
1 2) IJIOIIA/b TI0Jl KPUBOM YBETUYUTCS;

= ¥

v 2EP 3) MaKCUMYM KpHMBOM CMECTHUTCS BJIICBO, B CTOPOHY MEHBIINX CKOPOCTEH.

[Ipenonasarens J.b. Bapun



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro TroCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICLIET0 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MudopMaTHKa ¥ BEIMUCIUTENbHAS TEXHUKA»

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHGOPMAIIMY U YIPABICHHS

Cemectp 1
_ YTBEPXIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021r.
IK3aMeHAIMOHHBIH OmteT Ne 21

1. Ycnosus pasnosecus meepdozo mena. Budvl pasnosecus.

2. Ocnosnvie nonoscenus MKT.

3.  Dnexmpocmamuueckoe noie pasHOMEPHO 3aPANCEHHON chepuiecKoll HOBEPXHOCTIU.

4. Buibepume 0dun sapuanm omeema

_ a2
MoMeHT umItysbca Tejla OTHOCUTEIBbHO HEMOJBUKHONM OCH MU3MEHSAETCS 110 3aKOHY L=at . Ykaxute rpaduk, npa-
BWJIBHO OTPaKaroIIHil 3aBUCUMOCTb OT BPEMEHH BEJIMYMHBI MOMEHTA CUJI, IEUCTBYIOIINX Ha TENO.
BAPUAHTBI OTBETOB:

Z Mu M[ M‘
1) L 2) t; 3) )

IIpenonasatens

J.b. Badun

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKuii XUMUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpopmayuoHHbIX mexHoio2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00PabOTKH MHGOPMALIUK ¥ YIPABICHUS

Cemectp 1
_ YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 22
1. Tapmonuueckue xonebamenvHvie OBUICEHUS.
2. Cuecb udeanvhvix 2a308.
3.  Koumaxm 21eKmponno20 u Oblpo4H020 NOAYNPOEOOHUKOS.
4, Buwibepume o0un sapuanm omsema
v
CucreMa COCTOUT U3 TPEX LIApoB C MaccaMd mi=1 Kr, mp=2Kr, m 3=3 KI, KOTOpbIE
m JIBUTAIOTCS TaK, KaK MOKa3aHO Ha PUCYHKE
— g Vt
Ecmu ckopoctr mapoB paBHbl VI=3m/c, v2=2m/c, v3=1M/C, TO BEKTOp CKOPOCTH
0 ;'f LEHTPAa MACC 3TON CUCTEMBI HAIIPABIIEH. ..
m, BAPHUAHTBI OTBETOB:
7 m, . 1) Baoms ocu -0OY;;
i Vs 2) B110J1b ocu +OX

3)Baons ocu OX.

I.b. Baun

IIpenonaBarens



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCkuif HalMOHANBHBIN UCCIIEAOBATENbCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynomem Unghopmayuonnvix mexnonouil

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY
Tpo¢unb:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHPOPMAIIMH U YIIPABICHUS

Cemectp 1
_ YTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Cxopocmsb u yckopenus npu 2apmMonuyeckux Koaedanusix.

2.  Luxa Kapno. Tepmodunamuyeckas wKaia memnepamyp.

3. 3axown Kynouna. EQunuybl usmepenus sapaoa.

4. Buwibepume 00un sapuanm omsema

IIpu pacyere MOMEHTOB MHEPLIHHU Tejla OTHOCUTEIBHO OCEH, He
NIPOXOILIUX 4Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllreii-
Hepa. Ecau ochk BpallieHus] TOHKOTO KOJbLia IIEPEHECTH U3 IICH-
Tpa Macc Ha paccTosiHne 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIIMUUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
[IpenonaBarens I1.b. Badun

MuHHCTEepCTBO HAyKH U BEICIIETo o0pa3oBanus Poccuiickoit deneparyn
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHpOpmayuoHHbIX mexHoI02utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne nmoarorosku: 09.03.01 «MubopMaTHKa U BEMUCIUTENbHAS TEXHHKA
Ipoduib:_ABTOMaTH3UPOBAaHHbIE CUCTEMBI 00pabOTKH MHGOPMALIUK ¥ YIPABICHUS

Cemectp_1
YTBEPXIAIO
3aB.uuxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHaIIMOHHBIN OmaeT Ne 24

1. Ipyorcunnvii masmuux.

2.  Vpasuenus cocmosnus. Iousmue udeanvrozo caza. I azoguie 3aKonbi.

3.  Duexmpuueckuii mox. Cuna u nIOmMHOCMb MOKA.

4. Buibepume o0un sapuanm omsema
CpenHss KHHETHYECKas SHEPTHsl MOJICKYJI ra3a MpH Temmeparype T 3aBHCHT OT MX CTPYKTYPBI, YTO CBSI3aHO C BO3-
MOJKHOCTBIO Pa3JIMYHBIX BHJIOB JIBUKCHHUS aTOMOB B MOJIEKyJe. [Ipy yCIIOBUH, YTO UMEIOT MECTO TOJILKO IOCTYyIa-
TEJNEHOE U BpAIIaTeILHOE JIBIKCHHE, CPEIHSA dHepris Moiekyl azorta (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 31 21 3) 2 A
2kT 2kT 2kT 2kT

IIpenonaBarens J1.b. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCckuii HalMOHAIBHBIN UCCIIEAOBATENbCKUI TEXHOMOTHYECKII YHUBEPCUTET

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00pa0OTKKU MHGOPMAIIMY U YIPABICHUS

Cemectp 1
YTBEPXIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 r.
IK3aMeHaIMOHHBIH OmteT Ne 25

1. Dusuueckuii u mamemamuueckutl MasMHUKYU.
2. Peanvuvie 2azvl. Ypasuenue Ban-oep-Baansca.
3. Onexmpocmamuueckoe none u e2o nanpsjcennocms. Cunoeble iuHuu.
4, Buwibepume o0un sapuanm omsema

T 5 [Mpouecc n3obpaxxeHHbIl Ha pucyHke B koopaunatax (T,S), rne S — suTpomnus, sBnsercs

BAPUAHTBI OTBETOB:

1) anquabaTHBIM CHKATHEM ;
2)M30XOPHBIM HATPEBAHHEM;

3) u306apHBIM pACIIHPEHUEM;

4) H30TEepPMUYECCKIM PACLIUPCHHUEM.

153

[IpenogaBarens J.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPEKICHHUS BBICIIIETO 00pa30BaHHs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTHka U BEIMUCIUTEIbHAS TEXHHKA)

Tpo¢uns:_ABTOMATH3UPOBAHHBIE CHCTEMbI 00PaOOTKHU HHPOPMAIIMY U YIPABICHHS

Cemectp 1
~ YTBEPXJAIO
3aB.uuxiaom OMJT jﬁ"’ " T.IMakycepa
01.03.2021 1.
JK3aMeHallMOHHBIN OnaeT Ne 26
1. Duepeus capmonuueckux xonebanui.
2. Buympenmnsas snepaus peanvhozo 2asd.
3.  Cmoponnue cunvt. Inekmpooeudicywasn cuia u Hanpajicenue.
4. Buibepume 0dun sapuanm omeema
P&
[ Ha (P,V)-nuarpamMme nzo0OpaxeH nuknmdeckuid npouecc. Ha yyactkax DA-AB temmnepary-
3 Lo NS IR S pa...
Ai _i_’ | 5 BAPUAHTBI OTBETOB:
2r i 1) noBsIaeTcs;
| L 2) Ha DA — nosbimiaercs, Ha AB - moHmKaeTcs;
DI +— iC 3) moHmKaeTCs;
H » 4) na DA — nonwkaercs, Ha AB - moBbImaercs.
1 2 3

[IpenonaBarens J.b. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYESCKUI HHCTUTYT ((uitia)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue noarorosku: 09.03.01 «MHdopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKA)

Tpo¢uib:_ABTOMATH3UPOBAHHBIC CUCTEMbI 00Pa0OTKHU MHGOPMAIIMY U YIPABICHHS

Cemectp 1
YTBEPXJIAIO
3aB.ukinom GMJ] %"' T.I Makycesa
01.03.2021 .
IK3aMeHAIMOHHbIH OuteT Ne 27
1. 3amyxawowue xorebanus.

2. Ipumenenue nepeo2o 3akoHa MepMOOUHAMUKY K U300APUUECKOMY U U30mepMuseckomy npoyeccy. Aduaba-
muuecKuil npoyecc.

3. IHomenyuan 51eKmpocmamuiecko20 nojs. IKUnomeHYUaIbHbLe NOEEPXHOCHIU.

4, Buwibepume o0un sapuanm omsema

duznyeckuil MasTHUK COBEpIIAeT KOJIeOaHust BOKPYT OCH, Ipoxosiueil uepe3 1.0 neprnexau-
KYJIIpDHO IUIOCKOCTH PUCYHKa. [IJI1 MaHHOTO MOJIOKEHUS MasTHHKA MOMEHT CHIIBI TSDKECTH
HarpasJeH ...

BAPUAHTBI OTBETOB:

1) ot HaC MEePICHANKYISAPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) X HaM NIePHEHAUKYIPHO IUIOCKOCTH PUCYHKA.

[IpenonaBarens 1.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUYCCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Tpoduib:_ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKH MHGOPMALIUK ¥ YIPABICHUS

Cemectp 1
YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHBIN OmaeT Ne 28
1. Buinyorcoennvie xonebanus. Pezonanc.
2. Ilepesvlii 3aK0H MePMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPULECKOMY NPOUECCY.
3.  Bwi800 3axona Oma 8 pamkax Kiaccuyeckoli meopuu.
4. Buibepume 00un eapuanm omeema

IIpu pacuere MOMEHTOB MHEPLMU Tela OTHOCUTENBHO OCEH, He
MIPOXOAALINX Yepe3 LIEHTP Macc, UCHOMIb3ylT Teopemy lllTeii-
Hepa. Ecnu ock BpalieHus TOHKOTO KOJblia NEPEHECTH U3 LIEH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT MHEPLUH OTHO-
CUTEIBHO HOBOM OCU YBEIHYUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 pasa; 3) 5 pasa; 4) 2 pas.
IIpenonasatens J.b. Badun




MuH#CTEpCTBO HAyKU U BBICIIEro oOpa3oBanus Poccuiickoit denepamnnu
HmwxHekaMCKui XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaepanrbHOro TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHHUS BBICIIETO 00pa-
30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
Daxyromem HUnpopmayuonnvlx mexnoao2utl
Lukn pusuxo—mamemamuieckux OUCYUNIUH

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

KPUTEPUU
OlleHKH 3HAHUI CTYAeHTOB Ha 3Kk3aMeHe (1, 2 cemecTp)

MaxkcuMaIbHOE KOIUYECTBO 0aI0B 3a dx3aMeH 40:

10 6amToB 3a KaXKIabIi BOTIPOC.

B kaxxnom Ouitete 3 TeopeTHueckux Bompoca U 1 3amaya. [Ipu perieHun pacyeTHOro 3a-
JAHUSI TEOPETUUYECKUE TIPEANIOCHUTKH PACKPBIBATh 00s3aTEIBHO.

3a oTBET HA 6onpoc BuIcTaBIsieTcs cTyAeHTY9 < R< 10 6annos, ecnv CTy/ICHT:

- MOKa3aj rTyOOKHe U BCECTOPOHHHUE 3HAHUS 10 BOIPOCY OMiieTa B COOTBETCTBUU C YUEOHOM
IPOrpaMMOil, OCHOBHOW U JTOMIOJIHUTEIBLHON JINTEPAaTypOil, TpeOOBaHUMN K BBIIIOJIHEHUIO COOTBET-
CTBYIOIIUX (U3HUECKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIIbHO, JIOTHYECKH CTPOMHO M TOCJIEIOBATENBHO H3JIaraeT ydeOHBIM MaTepua,
JEMOHCTPHUPYS YMEHHE aHAIU3UPOBATh PA3NUYHbIE HAYYHBIC B3IUIAJbI, APIYMEHTHUPOBAHHO OT-
cTauBath coOCcTBeHHYIO no3unuio (1,2 <R< 1,4);

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

- obnmamaet kynbTypoit peun (1,2 < R< 1,4).

3a OTBET Ha gonpoc BhICTaBIseTCA CTYACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- MTOKA3bIBAET TBEP/bIC U JIOCTATOYHO TOJHBIE 3HAHUS TI0 BOIPOCY OMJIETa B COOTBETCTBHH C
y4eOHOIl mporpaMMoii, yBEpeHHO OPHUEHTUPYETCS B OCHOBHOM JUTepaType, 3HaeT TpeOOoBaHUS K
¢busnueckum 3akoram (5,0 < R< 5,4);

- CaMOCTOSTENbHO U MOCIIEA0BATENbHO U3JIaraeT yueOHbIi MaTepua, MpeIIpuHUMAaeT MOMbIT-
KA aHAIM3UPOBATh PA3JIMYHbIE HAYYHBIC B3TJISABI M O0OCHOBATH COOCTBEHHYIO MO3HIIHIO, NPH
9TOM J0MYyCKaeT He3HaunTenbHbIe omuoku (1,0 <R< 1,2);

- YMEEeT CBA3BIBATH TEOPETHUECKHUE TOJOKEHUS C MpakTHuecKol naearenbHocThio (1,0 < R<
1,2);

- oTMyaeTcs pasputoi peunto (1,0 <R< 1,2).

3a OTBET Ha 6onpoc BHICTABISETCS CTYACHTY 6 < R< 8 dannos, ecnu cTyneHT:

- MIOKa3bIBAaeT TBEPJbI€ 3HAHUS 10 BONPOCY OMiIeTa B COOTBETCTBUH C Y4eOHOW MPOTrpaMMOi,
OPUEHTHPYETCS JIUIIb B HEKOTOPHIX JTUTEPATYPHBIX UCTOYHHUKAX, 3HACT OT/ACIHHBIE TPeOOBAaHUS K
¢dusnueckum 3akonam (3,0 < R< 4,0);

- yueOHBI MaTepuain u3JiaraeT penpoayKTUBHO, Jomyckas HekoTopble omuoku (0,75 < R<
1,0);

- MPEeNIPUHUMACT TOMBITKH aHAIM3UPOBATh PAa3IMUHbIC HAYYHBIE B3TJISIBI, 00OOCHOBATH COO-
CTBEHHYIO MMO3UIIHIO TI0 TpeboBanmio npenoaasatens (0,75 < R< 1,0);

- C TPYJIOM yYMEET YCTaHOBUTBH CBS3b TECOPETUUYECKUX MOJIOKEeHHH ¢ mpakTtukoit (0,75 < R<
1,0);

- peub He BCerja JJoruuHa u mocienosareibna (0,75 <R< 1,0).

3a OTBET Ha 60NPOC BHICTABISETCS CTYACHTY R< 66ann06, ecnu CTyIEHT:
- ICMOHCTPHPYET HE3HAHKWE OCHOBHBIX TOJI0XKEHHUH Borpoca omirera (R< 3);
- HE OPMEHTHUPYETCS B OCHOBHBIX JINTEPATYpHBIX HcTouHuKaxX (R< 0,75);



- HE 3HaeT TpeOOBaHUH K COOTBETCTBYIOLIMM (u3ndeckum 3akonam (R< 0,75);

- HE B COCTOSIHMH JaTh CAMOCTOSITEIIbHBIA OTBET Ha BOMPOCHI, 00OCHOBATh COOCTBEHHYIO TO-
surmio (R< 0,75);

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

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



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOrO rOCYIapCTBEHHOTO OFODKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICLIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynemem HHupopmayuonHvix mexnonozutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pabOTKU MH(DOPMALIMY U YIPABICHUS

Cemectp 2

YTBEPXJIAIO

3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Maenumnasa unoykyusa. 3axon Amnepa.
Cospemennvle npedcmagienus o ceeme.
Tenaosoe uznyuenue. 3axon Kupxeoga.
4. Buibepume 0dun sapuanm omeema
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+v
HEBO3MOXKHA. JTO SBIISIETCS CIECICTBUEM HEBBIITOIHEHHS 3aKOHA COXPAaHCHHUS. . .
a) JIGNTOHHOTO 3apsiaa
0) PIIEKTPHUIECKOTO 3apsaa
B) CIMHOBOT'O MOMEHTA UMITyJIbCa

wn e

[IpenonaBarens 1.b. Badun

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rma)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKACHHUS BBICIIETO 00pa30BaHMUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpOpmayuoHHbIX mexHoI02utl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne noarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa00OTKN MHQOPMAIMY U YIIPaBICHHS

Cemectp 2

YTBEPXJAIO

3aB.muxnom ®M]] /ﬁ"' " T.I.Makycesa
01.03.2021 r.

OK3aMeHAUHOHHBIH OujteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHast npoeooUMOCHIb.

. OcHosHble 3aKOHbL 260MempPU4ecKoll ONMUKU.

3axonwl U3TYH4eHus abconomno YepHo2o meJda.

PN E

Buibepume ooun sapuanm omeema
DIEKTPOH JIOKAIU30BaH B MIPOCTPAHCTBE B Mpeeiax A X = | MkM. YUuTHIBast, 4T0 moctostHHas [Lnanka h

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

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

IIpenonasatens J.b. Badun



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYESCKUI HHCTUTYT ((uitian)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonroroku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKA)

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
_ YTBEPXIAIO
3ag.uuKaom OGMJ] %"' T.I . Makycesa
01.03.2021 r.
OK3aMeHAUHOHHBII OmteT Ne 3

1. Tpancgopmamop. dnepaus macnumnozo nois.

2. Bw1600 3axona nperomienus ceema.

3.  Domosnexmpuueckuii spgexm.

4. Buibepume odun sapuanm omeema

Ha pucyHke n300pakeHbl CTaliOHApHbIE OPOUTHI ATOMa BOIOPO/IA COTTACHO MOJICITH
Bopa, a Takxe yCIOBHO M300paKeHBI MEPEXOIbl JIEKTPOHA C OMHOW CTAHOHAPHOI
OpOUTHI Ha JAPYTYIO, COMPOBOXKMAIOINECS M3IYYCHUEM KBaHTa SHepruu. B ymbpTpa-
(huoneTOBON 00ACTH CIIEKTPa 3TH MEPEXObl Aal0T cepuio JlaiiMana, B BUAMMOMH —
ceputo baneMepa, B uH(pakpacHoii — ceputo I[lamena. HaubosnbIiel yactore KBanrta
B cepuu JlaliMaHa COOTBETCTBYET TIEPEXOI. . .

BAPUAHTbI OTBETOB:

1) n=5->n=2; 2)n=5->n=1;

3yn=3—->n=2; 4Hhn=4—-n=3.

IIpenonasarens

J.b. Bapun

MuHHCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparn
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE0BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHGOpMayuoHHbIX mexHoI02Ull
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 09.03.01 «MuapopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pabOTKN MH)OPMAIIMY U YIIPAaBICHHS

Cemectp 2
_ YTBEPXIAIO
3as.1uknoM OMJ] %’?"' " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHLIH OnjIeT Ne 4
1.  Hua- u napamacnemuxu. Peppomaznemuxu u ux ceoucmed.
2.  Tonxue aunzvl. [locmpoenue u306pasicenus npeomemos ¢ noMoubI0 JUH3.
3. @opmyna Dunwmeiina 0as euewnezo pomosphexma. Macca u umnyasc pomona.
4.  Buibepume 0dun sapuanm omeema

Ha pucynke moka3zaHbl HanpaBJeHHs Magamoniero ¢poroHa (), paccesHHoro ¢otona (y’) u

JJIeKTpoHa oTnauu (€). Yron paccestHust 90°, HarpaBiIeHHE IBMXEHUS SJIEKTPOHA OTAA4H
— o

COCTABIIET C HATPABICHHEM TIajarouero GoToHa yroa ¥ =30

Horo ¢orona p:b , TO HMITYJIbC JIEKTPOHA OTJa4YH PaBeH. ..

. Ectu umnynse paccesin-

BAPUAHTBI OTBETOB:

DV3P, 22¥3P,: 2P, 4P,

IIpenonasatens J.b. Badun



MuHICTEpPCTBO HAYKH U BHICIIEro oOpa3oBanus Poccuiickoit @enepannu
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnono2utl

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
YTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 .
IK3aMeHAUOHHBIH OnJieT Ne 5
1. 3akon buo-Casapa-Jlanaacca.
2. OcHosgubvie homomempuyeckue eIudubl.
3. Ceemosoe oasnenue. Ipdexm Komnmona.
4, Bulbepume ooun eapuanm omeema
BeposTHOCTh 0OHAPYKUTH JICKTPOH Ha ydacTke (a,b) 0HOMEPHOTO MOTCHIUAILHOIO SAIIMKA ¢ OSCKOHEYHO BBICO-
b
W= J‘w dx
1y 4 KAMH CTEHKaMH BBIYHCISCTCA 10 (hopMyie a , TIe % _ miotHoCTH BEPOSTHOCTH,
ompenenseMas w-(i)yHKHHeﬁ. Ecnu b4 -QyHKLIMS MMeeT BUJ, yKa3aHHBIA Ha PUCYHKE, TO
1L cx <L
U BEPOSATHOCTh OOHAPY)KUTH IJICKTPOH HA yUacTKe & "paBHa...
1 |
I | BAPHUAHTbBI OTBETOB:
VI E 2) 3; 3) L 4) L.
- &= 8
3 3 8 2 4
[IpenonaBarens J11.B. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOIOTUIECKUH HHCTUTYT ((rutian)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuonHbix mexnono2utl

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

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

Cemectp 2
_ YTBEPXIAIO
3as.uuknom ®MJ] /ﬁ"' T.I'.Makycesa
01.03.2021 r.
JK3aMeHAHOHHBIIH OueT Neb
1. JHeiicmsue macnummnozo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Kozepenmmnocms u MOHOXPOMOMUYHOCIb C6EMOBLX 60H. Mumepdepenyus ceema.
3. Moodens amoma Pesepgopda. ITocmynamer bopa.
4. Buibepume o0un sapuanm omsema

Ha pucynke noxasana opuenmayus 6eKmopos nanpsxcennocmu snexmpuyeckozo ( E ) u maznumnozo (H ) noneii 6
NEKMPOMASHUMHOU 80IHe. Bexmop niomnocmu nomoxa sHepeuu 31eKmpoMaAeHUMHO20 NOJIsL OPUEHIMUPOBAH 8 HaANpas-
JleHuU ...

IIpenonaBatens J.b. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HixHeKaMCKH XHMUKO- TEXHOJIOTHYECKUN HHCTUTYT ((uinan)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib: ABTOMATH3MPOBAHHBIC CUCTEMbI 00pabOTKU MH(DOPMALIMU ¥ YIIPABICHHS

Cemectp 2
_ YTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 .
IK3aMeHAUMOHHBIH OuteT Ne 7
1. Cuna Jlopenya.
2. Memoovi Habnodenus unmepepenyuu ceema.
3. Teopus cmpoenus amoma odopoda no bopy. Qudpaxyus muxpouacmuy. Boauwt de Kpoiins.
4. Buibepume 0dun eapuanm omeema.

Eciu 3a4epHEHHYO [UIACTUHKY, HA KOTOPYIO ITAaeT CBET, 3aMEHHUTh Ha 36PKAJIBHYIO TOM XKe IUIOIIA 1, TO CBe-
TOBOE JIABJICHHE . ..
BAPUAHTBI OTBETOB:
1) ocraHeTcs HEU3MEHHBIM;
2) yMeHbIIUTCS B 2 pasa;
3) yBenuuurcs B 2 pasa.

[IpenonaBarens 1.b. Badun

MunnCTEpCTBO HAYKU U BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPESIKACHHS BBICIIICTO 00pa30BaHUs
«Ka3zaHckuil HaMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIx mexHono2utl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa00TKN MHQOPMAIIMHY U YIIPAaBICHHS

Cemectp 2
~ YTBEPXIAIO
3aB.uuxiaom OMJT j‘“&"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAUHOHHBIH OuJIeT Ne 8
1. Teopema Fayeca dns macnumiuozo noas.
2. Humepcpepenyus ceema 6 monkux nieHKax.
3.  Coomuowenue neonpedenennocmei I etizenbepaa.
4. Bwibepume odun sapuanm omeema. IMeroTcst 4 peleTku ¢ pa3THdHBIMU IOCTOSHHBIMHU d, OCBEIaeMbIe OJHHM M

TEM ’k€ MOHOXPOMATHIECKIM H3TydCHHUEM Pa3INuHO HHTEHCUBHOCTH. Kakoi pHCYHOK MILTIOCTPHUPYET MOJI0KEHNE
TJIaBHBIX MaKCHMYMOB, CO3/IaBaeMbIX IH(PAKIIMOHHON PEIIETKON ¢ HAaMMeHbLIel MOCTOSTHHOI pemeTkun? (J — HHTEH-

CHUBHOCTbB CBETA, P yrosi Audpaxuum).

BAPHUAHTBI OTBETOB:
1 J

. AN

_’]_) 04 3 02 40 0] 01 02 a3 o4 Sinuz) 04 03 42 A1 0 01 03 03 04 sinfu3) o4 03 0p 01 0| 81 b3 03 o me
1

J.b. Bapun

IIpenonasatens



MuHHCTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit @enepannn
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Dakynvmem Hupopmayuonnvix mexnonozuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
YTBEPXJIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
IK3aMeHAUOHHBIH OnteT Ne 9
1. Asuenue snexmpomacnumuoii undyrkyuu. 3axon Papades — Maxcsenna
2. Ipumenenue unmepgepenyuu.
3.  Boanosas pyHKyus u ee cmamucmuyeckull CMbICII.
4. Buibepume 0dun sapuanm omeema. Ha pucymke npedcmasnena 3a6Ucumocin. MAHUMHO20 NOMOKA, NPOHU3LIBAIOU)e-
20 HeKOMOpbIll 3aMKHYmMbll KOHMYp, om epemenu. I/C uHOyKyuu He 603HUKAEm HA UHMePEAe...
@, B6
41 )
1
1
2} |
1 I 1
1 I 1
} 1 T t T
1 7 )4 L6 t,c
ABCDE ! !
20 1
1
1
-4 Bapua :Tbl OTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
[IpenonaBarens 1.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoii denepannu
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFODKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem HHupopmayuonHvix mexnono2uil
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEMUCIUTENbHAS TEXHHKA)

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

Cemectp 2
_ YTBEPXIAIO
3aB.mukirom OM/] %"' T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHOHHBII OuiteT Ne 10

1. Hudykmusnocmo. Camoundykyus. Bzaumnas undykuyus.

2. Huppaxyus ceema. Hpunyun Lovicenca-Ppenens.

3.  Vpasuenue Illpedunzepa.

4. Buibepume 00un eapuanm omeema

Ha pucyHKe nmokasaHa KpuBasi 3aBUCUMOCTH CIIEKTPAJIBLHOMN IUIOTHOCTH SHEPTETHYE-
it GOKE CKOM CBETMMOCTH abCOJFOTHO YEPHOTO TeNa OT JUIMHBI BosHbl pu T=6000K. Eciu
TEMIIEpPATypy Tellda YMEHBIINTH B 2 pa3a, TO SHEPrETHUECKAs CBETUMOCTE abCOOT-
HO YEPHOTO TeJla YMEHBIIUTCS..

BAPUAHTBI OTBETOB:
1) B 16 pa3a; 2) B 8 paza; 3) B4 pa3a; 4) B 2 pasa.

4

500 A, HM

[IpenogaBarenn J1.B. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOrO rOCYIapCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKICHHS BBICIIEr0 00pa30BaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»

Daxynemem HHupopmayuonHvix mexnonozutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MudopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKA»

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2

VYTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 1.
IK3aMeHAMOHHBIH OuyteT Ne 11,

Boinyorcoennulii a1ekmpomaznumuble KoneOanusl.

ObocHosanue npsamoaunelnocmu pacnpocmpanenus ceema. 3onvl Ppenens.

1
2
3. Obwue ceedenus 06 amomax u A0pax.
4

Buibepume odun sapuarnm omeema. Ilonnas cucmema ypasnenuii Maxceenna 0is S1eKmpomMazHUMHO20 NOSA UMeem 8UO.
-

BB s - =

=- 12248 j‘DdS: J‘pdV
Bt

(L () &) v

- e e

1=I J+Eds j‘BdSZO

Ly 6] )

Criestytolas cMcTeMa YpaBHEHMH CIpaBe;yIBa i IEPEMEHHOTO 3IEKTPOMATHUTHOTO MOJIS ...
- = 31_3) - = =

& ) & 1) B OTCYTCTBHE 3apsKEHHBIX Tel H TOKOB IPOBOAMMOCTIL

2) HpH HAJTMYKMK 3aPSKEHHBIX TeJ K TOKOB MPOBOIMMOCTH;

®© D ® 3) B OTCYTCTBHE 3apsKEHHBIX TelL;
4) B OTCYTCTBHE TOKOB TTPOBOIUMOCTH.

J.b. Bapun

IIpenonasarens

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HupopmayuonHsix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCYuniuH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTEIbHAS TEXHHKA

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00PabOTKH MH()OPMALINU M YIIPaBICHHUS

Cemectp 2
YTBEPXIAIO
3as.uuksioM ®M/J] %"' T.I Makycesa
01.03.2021 r.
JK3aMeHALHOHHBII OuJteT Ne 12
1. Maenumusui momenm snexmponos u amomoe.
2. Jugparxyus ceema om 0dnoii wenu.
3. Dwuepeus cessu. Jledexm maccov sdpa.
4.  Bwbepume odun sapuanm omeema .CranmoHapHbIM ypaBHeHHeM LlIpeannrepa ai1s 2IeKTpoHa B BOJOPOAONIOTOOHOM HOHE SIBIISETCS
YPaBHEHHE ...
BAPUAHTHBI OTBETOB:
2 2
2m Z ) 2w
Aw+—2(ﬁ'+4—)w=0 f+—2E4y:0
1) i Tt 2) dx B :
2 2.2
d 2m Bk X 2m
Va2 E-T0 =0 Ap+ = Ep=0
3)dx" A 2 4) h

J1.B. Badun

IIpenonaBarens



MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyYIapCTBEHHOTO OI0KETHOTO 00pa30BaTENBbHOIO YUPEKIACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nonrorosku: 09.03.01 «MudopMaTHKa U BEIYUCIUTENbHAS TEXHUKA»

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
_ VYTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
OK3aMeHAlMOHHbIIH OMieT Ne 13
1. Konebamenvuviii konmyp.
2. Paspewaiowasn cnocobrocme onmuueckux npubopos.

3. Ecmecmesennasn paduoakmueHocmb. a, B, Y — U3IVYEHUA.

4.  Buibepume 00uH eapuanm omeema

Ha pucynke moxasaHbsl HampaBieHHs nagatomiero ¢Gotona (y), paccessHHOTo (otoHa (y’) U
9MeKTpoHa oTAauu (€). Yron paccesHus 90°, HampaBieHHE ABWKEHUS AJIEKTPOHA OTAAYU
©=30°

COCTaBIISIET ¢ HAIpPaBJICHUEM MaJalolero GpoToHa yroiu . Ecau ummynsc paccesH-

Horo ¢orona P:h , TO UIMITyJIbC 3JIEKTPOHA OT/AA4H PaBEH. ..

BAPUAHTBI OTBETOB: 1)2 P{b ;o 2) 2\/5 be ; 3) \/5 Pip; 4) P:b .
IIpenonasatens J.b. Badun
MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«Kazanckuil HAMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hamnpasnenue noarorosku: 09.03.01 «MuabopMaTHKa U BEMUCIUTENbHAS TEXHHKA
Tpodmn:
Cemectp 2
YTBEPXJIAIO
3as.1uknoM OMJ] %"' " T.IMakycea
01.03.2021 r.
JK3aMeHAUMOHHBbIH Omier Ne 14
1. Ocnosvi 301101 nposodumocmu meepdwix men.
2. Hugpaxyuonnas pewemxa.
3. 3axouvt paduoaxmusnozo pachada.
4. . Bwibepume odun eapuanm omeema

TToNIo’KEHHME aTOMa YIJIEPOIa B KPUCTAIUIMYECKOM PEIETKE aMa3a ONPEAEIEHO ¢ MOrPemHOcThI0 Ax = 5-107 M, YunTe-

- 13 .
Bas, 4TO MoctosinHas [lnaHka i =105-10 7" o , a Macca atoma yriepoja m = 1,99-102% kr, HeonpeneaeHHOCTh CKO-

poctu AV ero TeIIoBoro ABMKEHNUS (B M/C) COCTAaBIAET HE MEHEe. ..
BAPHUAHTBI OTBETOB:
1) 9,43 -107; 2) 0,943; 3) 1,06; 4)106.

IIpenonaBatens J.b. Badpun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYESCKUI HHCTUTYT ((uitia)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil
Luxn gusuxo—-mamemamuyeckux OUCYUnIuH

Hamnpagienue nonrorosku: 09.03.01 «MHdopMaTHKa M BEIMUCIUTEIbHAS TEXHUKAY»

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

Cemectp 2
YTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHbIH OmteT Ne 15
1. Dwuepeus macnumuozo nons.
2. [ucnepcus ceema.
3. Bpemenuvie xapaxmepucmuku paduoaKmueHo20 pacnaoa.
4. Buibepume odun sapuanm omeema

[pu mageHny cBeTa U3 BO3yXa Ha JUAJICKTPUK OTPaKESHHBIH Jy4 MOJTHOCTHIO MOJIIPU30BAH NPH yriie najaeHus 60 rpany-
coB. [Ipu 5TOM IPETOMIIEHHBIH JIyd COCTaBIISICT C HOPMAJIBIO YTOII. ..

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

[IpenogaBarens J.b. Badun

MuHHCTEepCTBO HAyKH M BEICIIETO 00pa3oBanus Poccuiickoit deneparnyn
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynomem HHpopmayuoHHbIx mexnono2utl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmMaTika U BEIMUCIUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pab0TKU MHQOPMAIIMHY U YIIPaBICHHS

Cemectp 2
YTBEPXIAIO
3aB.muxiaom OMJT /ﬁ"' " T.IMakycepa
01.03.2021 r.
JK3aMeHALHOHHBII OuiieT Ne 16
1. Bpawenue pamxu 6 maznumuom noze.
2. Honspusayus ceema. Ecmecmeennviti u noispu306anHblll C8enl.
3.  HMsmepenue paduoakmurHozo uziyyenus.
4. Buibepume 0dun sapuanm omeema
TS P d £ IIpu nepexonax 3JeKTpOHA B aTOME C OJIHOTO YPOBHS Ha JAPYroil 3aK0H coxpaHe-

XOJIOM SIBJIETCH. ..
BAPHUAHTBI OTBETOB:

1)4f - 3d; 2) 4s — 3p;
3) 3p - 2s; 4) 3s - 2s.

L

g . . — 1 MOMCHTA HMIYJIbCa HAKIA]LBACT ONPEIENCHHbIE OTPAHICHH (mpaBuiIO OT-
3 l 7 6opa). B sHepreTHyeckoM CrekTpe aToMa Boaopoa (pUC.) 3anpeuteHHblm niepe-
2 -

[Ipenogaparein J.b. Bapun




MuHICTEpPCTBO HAYKH U BHICIIETro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro rocyIapCTBEHHOTO OI0KETHOTO 00pa30BaTENbHOIO YUPEKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagienue nogrorosku: 09.03.01 «MudopmMaTHKa ¥ BEIMUCIUTENbHAS TEXHUKA»
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS
Cemectp 2

YTBEPXJIAIO

3aB.ukiom OMJ] %"' T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHbIH OmteT Ne 17
1. Cospemennvie npedcmasnenus o ceeme.
Honapusamopuwl. 3axon Manioca.
3. Aoepuvie peaxyuu. Fckyccmseennas paouoakmugHoCHb.

N

4. Bwlbepume 00un eapuanm omeema

Ha pucyHke moka3aHa KBapKoBas JuarpaMma g _ pacmaza HykiIoHa. JTa

1(111 ArarpamMma COOTBETCTBYCT PCAKIIUU ...
u § BAPHAHTBHI OTBETOB:

)P >nte +V;. gt > nte +V,.

ryYYy
YyrYy

3)n—>p+e_+ffe; 4)p—>p+e"+ife

[Ipenonasarens

J.b. Bapun

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENIbHOIO YUPEXKICHHS BBICIIEro 00pa30BaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Daxynemem HHpOpmayuoHHbIX mexHoI02Ull
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 09.03.01 «MubopmaTHka U BEIMUCAUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pab0OTKN MH)OPMAIMY U YIIPaBICHHS

Cemectp 2
~ YTBEPXIAIO
3aB.uuxiaom OMJT % " T.I Makycesa
01.03.2021 1.
JK3aMeHAlHOHHBIIH Outer Ne 18
1. 3axou Buo-Casapa-Jlannacca
2.  Cnocobwl noryyenus nosipu308aHHO20 ceend.
3.  Hosumpon. B+ - pacnad. Inexmponnvlil 3axeam.
4. Buibepume odun eapuanm omeema. OnHa U Ta ke TUPPAKITUOHHAS PEIIETKA OCBEIIAETCS PA3INIHBIMU MO-

HOXPOMAaTUYCCKUMU U3JITYUYCHUAMU C pa3JIMYHbIMU UHTCHCUBHOCTIAMMU. Kakoit PUCYHOK COOTBETCTBYECT CIIy-

Yak0 OCBEIICHHSI CBETOM HAMOOIbIIEH YacToTOoi? () — MHTEHCHBHOCTH CBETA, P yroi nudpaxamn).
BAPUAHTHBI OTBETOB:

l) 04 03 02 01 0] 01 02 03 04 sino- 2) Wf 03 a2 01 0| o1 bz 03
b

IIpenonaBarens




MHuHHCTEpPCTBO HAYKH U BEICIIEro oOpa3oBanus Poccuiickoit denepannu
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY
Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
YTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 .
OK3aMeHAlMOHHbII OuJier Ne 19

1. TIpauncchopmamop. Dnepaus macHummno20 nois.

2. Ipumenenue unmep@epenyuu.

3. Peaxyus oenenus. Llennas peaxyus.

4. Buwibepume 00un sapuanm omeema

TTonoxeHue MbUIMHKK Maccoii M = 10" Kr MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTHIBAs, YTO MOCTOSHHAS
B =1035-10" T ¢

[lmanka , HEOoIpe/eNeHHOCTh ckopocTu AVx (B M/c) OyzneT He MeHee. ..
BAPHUAHTHBI OTBETOB:
1) 1,05 102 2) 1,05 -10%; 3) 1,05 107 4) 1,05 -10°%8,

[IpenonaBarens 11.b. Badun

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmn
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem HHpopmayuoHHbIx mexHoioutl
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 09.03.01 «MupopMaTHKa U BEMUCIUTENbHAS TEXHHKA

Ipoduis: ABTOMaTH3UPOBAHHBIE CHCTEMBI 00pa0OTKN MHOOPMALIMK U YIPABICHUS

Cemectp 2

YTBEPXJAIO

3as.1uknoM OMJ] %"' " T.IMakycea
01.03.2021 r.
JK3aMeHalHOHHBIIH ouiteT Ne 20
1. Teopema I'aycca onst MAQ2HUMHO20 NOJIAL.
2.  Jugpakyuonnas pewemxa.

3.  AHoepuwiit peakmop

4. Bwibepume 00un sapuanm omeema

Ha myTH ecrecTBEeHHOro CBETa MOMEIICHBI JIBE IUIACTHHKU TypMa-
muHa. [locie MpoX0kKIeHHS TUTACTHHKHA 1 CBET MOIHOCTHIO MOJSPHU-
3oBaH. Ecmu J1 w J, — MHTCHCHBHOCTH cBeTa, MPOIIEIIETO Iia-
cTHHKH 1 ¥ 2 COOTBETCTBEHHO, U YroJI Mexay HamnpasieHusMu OO
n 0’0’ ¢ =30° 10 J1 U J> cBSI3aHBI COOTHOLLEHUEM ...

BAPHAHTBI OTBETOB: 1)), = Ji; 2)J, =g

3. .
3)J2 = ZJ1,4) ‘]2 =—-

IIpenonasatens J.b. Badun




MuHICTEpPCTBO HAyKH U BHICIIEro oOpa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uitra)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynomem Unghopmayuonnvix mexnonouil

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hamnpagienue nonrorosku: 09.03.01 «MHbopMaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKAY

Tpo¢uib: ABTOMATH3UPOBAHHBIC CUCTEMbI 00pab0TKU MH(OPMALIMU ¥ YIIPABICHUS

Cemectp 2
VYTBEPXIAIO
3aB.mukiom GMJ] %"' T.I Makycesa
01.03.2021 r.
OK3aMeHAlMOHHDBII Onter Ne 21
1. Bpawenue pavku 6 MasHUMHOM noie.

N

Memoowt nabnrodenus unmepgepenyuu ceema.
3.  Peaxyus cunmesa. Tepmosioepuas peaxyus.

4. Buwibepume 00un 6apuanm omeema

BepostHOCTh 00HAPYKUTH JJICKTPOH Ha ydacTke (a,b) OJHOMEPHOr0 MOTCHIIUAIBLHOTO SIIH-
b

W= lwdx
Y4 ‘r V]
Ka C OCCKOHEYHO BBICOKUMH CTCHKAMH BBIYHCIICTCA 1O (Qopmylie 2 , TIe -
IJIOTHOCTh BEPOSITHOCTH, ONpeaesemMas b4 -pynkmeit. Ecmm hd -QyHKIINSI MIMEeT BUJ, yKa-
—LemaLl -
U 3aHHBIM Ha PUCYHKE, TO BEPOATHOCTh OOHAPYXKHTh AJIEKTPOH HA y4acTKe & "paB-
! ! Ha...
1 |
I 1
| |
0 . ,. L BAPHAHTBIOTBETOB: 1) 5; 2)1:3)1; 4)38 |
= 5 2 102 8
[IpenonaBarens 1.b. Badun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPEKACHHUS BBICIIEr0 00pa30BaHU
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynomem HHupopmayuonHbix mexnono2utl
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hamnpasnenue nmoarorosku: 09.03.01 «MHbopMaTHKa U BEMUCIUTENbHAS TEXHUKAY

Tpo¢uns: ABTOMATH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MH(DOPMAIINHU M YIIpaBICHHUS

Cemectp 2
YTBEPXIAIO
3ag.umkaom OMJ] %/?"' " T.IMakycepa
01.03.2021 1.
JK3aMeHALHOHHBII OuJteT Ne 22
1. [dua- u napamacnemuxu. @eppomacnemuxu u ux c8oUCmsa.

N

Bui600 3akona nperomierusd ceemd.
3. Tunwi 83aumoodeicmesus SJIEMERMAPHBIX Yacmuy. 3akonwl U3IYy4eHus abconommno YepHo2o mend.

4. Bwibepume 00un 6apuanm omeema

Ha PUCYHKE MOKaszaHa KpHBasg 3aBUCHUMOCTHU CHCKTpaHBHOﬁ TIJIOTHOCTHU DHEPICTU-

it BO00K 9EeCKOl CBETHMOCTH a0COMIOTHO YEPHOTO TeJla OT JIHHBI BOJHKI Ipu T=6000K. Ec-
I JIM TEeMIIEpaTypy Tella yMEHBUIUTh B 2 pa3a, TO SHEPreTudecKas CBeTUMOCTh abco-
: JIFOTHO YEPHOT'O TeJIa YMEHBIIUTCSL. .
| BAPUAHTHBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 paza; 3) B 8 pasa; 4) B 4 pasa.
|
I >
500 A, HM

[Ipenonasarens

J.b. Bapun



MuHuCTEepCTBO HAyKHU U BhICIIEro oopa3zoBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huuai)
benepabHOr0 TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa-
30BaHUSA
«KazaHckuii HallMOHAIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
Dakynemem Ungopmayuonnvix mexnonoautl
Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hampasnenue nogroroku: 09.03.01 «MHbopMaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
[Tpoduns: ABTOMAaTH3MPOBAHHBIE CUCTEMBI 00pPa0OTKU MHGOPMAIIMY U YIIPABICHUS

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

MakcuMaJIbHOE KOJIHYECTBO 0ajIoB 3a sk3ameH 40:
10 GanoB 3a KaXkJIbIii BOTIPOC.
B kaxmom Omitere 3 TeopeTHuecKux Bonpoca U 1 3amaya.

3a oTBET Ha gonpoc BeicTapisieTcs cTyAeHTy9 < R< 10 fannos, ecinu CTy/ICHT:

- TIOKa3aJ TJIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOIIPOCY OUJieTa B COOTBETCTBUU C y4eO-
HOM MPOrpaMMOii, OCHOBHOM U JOMOJIHUTENBHON TUTEPaTypOi, TpeOOBaHH K BBHIIOJHEHUIO CO-
OTBETCTBYIOUIMX (prsznveckux 3akoHoB (5,4 < R<5,8);

- CAMOCTOSITETIbHO, IOTUYECKH CTPOIHO U MOCIEI0BATENLHO U3JaraeT yueOHbIH MaTepua,
JEMOHCTPHUPYS YMCHHE aHATU3UPOBATH Pa3IMYHBIC HAYYHBIC B3IJISAJbI, APTYMEHTHUPOBAHHO OT-
crauBath coocTBeHHY0 nmosuiuio (1,2 <R< 1,4);

- TBOPUYECKH CBSI3bIBACT TCOPETHUYCCKUE MOJIOKEeHHUs ¢ ipakTukon (1,2 < R< 1,4);

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

3a OTBET Ha gonpoc BhICTaBIsEeTCA CTYACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- TIOKa3bIBAET TBEPABIC W JIOCTATOYHO IOJIHBIC 3HAHUS IO BOMPOCY OMIIETa B COOTBETCTBUH C
y4eOHOIl mporpaMMoii, yBEpeHHO OPHUEHTUPYETCS B OCHOBHOMH JuTepaType, 3HaeT TpeOOBaHUs K
busnueckum 3akoram (5,0 < R< 5,4);

- CaMOCTOSITEIBHO U TOCNIE0BATENIbHO M3JIaraeT yueOHbI MaTepuall, IpeANpPUHUMAET MOIBITKA
AQHAJTM3UPOBATh Pa3IMYHbIE HAYYHBIE B3TJISABI M1 00OCHOBATH COOCTBEHHYIO TO3UIUIO, TIPH 3TOM
JonycKaeT HesHaunTenbHble omuoku (1,0 < R< 1,2);

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

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

3a OTBET Ha 6onpoc BHICTABISETCS CTYACHTY 6 < R< 8 dannos, ecnu cryneHT:

- TIOKA3bIBAET TBEPJbIC 3HAHMS IO BOMPOCY OMIETa B COOTBETCTBUU C y4E€OHOU MPOTPaAMMOM,
OPUEHTUPYETCS JIMIIb B HEKOTOPBIX JIUTEPATYPHBIX HCTOYHUKAX, 3HACT OTACIbHBIC TPEOOBAHMS K
¢dusnueckum 3akonam (3,0 < R< 4,0);

- y4eOHbBIN MaTepHai u3jaraet pernpoayKTHBHO, A0Myckas HekoTopbie omuoku (0,75 < R< 1,0);

- MpeANpPUHUMAET TOMBITKH aHAM3UPOBATh Pa3NUYHbIE HAayYHBIE B3TJISABI, 0OOCHOBATH COO-
CTBEHHYIO MMO3HUIHIO 110 TpeboBanmto mpernoaasateis (0,75 <R< 1,0);

- C TPYJIOM YMEET YCTaHOBUThH CBS3b TEOPETUUYCCKUX MOJIOKeHuH ¢ mpaktukoii (0,75 < R< 1,0);

- peub He BCerja JJoruuHa u mociaenosareibna (0,75 <R< 1,0).

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

- IGMOHCTPUPYET He3HAHHE OCHOBHBIX MOJIOJKEHHH Bompoca Omitera (R< 3);

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

- HE 3HAeT TPpeOOBaHUIl K COOTBETCTBYIOIIUM (u3uueckum 3akonaMm (R< 0,75);

- HE B COCTOSHMH JaTh CaMOCTOATEIBHBIN OTBET HAa BOMPOCH], 0OOCHOBATH COOCTBEHHYIO MO3H-
muro (R< 0,75);



- HE yMEeT yCTaHaBJIMBATh CBS3b TCOPETHUYCCKUX MOJIOXKEHUH ¢ mpakTukoii (R< 0,75);
- peus ciabo pasBuTa ¥ ManoBsipasuTeiabHa (R< 0,75).

MuHHCTEepCTBO HAYKH U BhICIIEro oopa3oBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huiuai)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxyrvmem NUHDOPMAITMOHHBIX TEXHOJIOTUH

Luxn ¢pusuxo-mamemamuyeckux OUCYUNTUH

Hamnpasnenue noarotosku: 09.03.01 «MHdpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(K00 u HaumeHoBaHUe)
[Tpoduns/mporpamma: ABTOMaTH3UPOBAHHBIC CHCTEMbI 00Pa0OTKH MHGDOPMAIIMH ¥ YITPABICHUS

KoMmjieKT TecTOBBIX 3a);[anuﬁ AJISl IPOBEACHUA TCCTUPOBAHMUA IO pa3jaejiaM U UTOroBoro
TECTHUPOBaHUSA

0o gucuumimiae Pusuka

PexoMenganuu 1o UCIoJIb30BAHUIO

KoMmiekT TecTOBBIX 3a/laHUil COAEPKUT TECThI JJI TEKYLIEro KOHTPOJISI 3HAHUU 110
pazzenaM ¥ UTOTOBOIO KOHTPOJISl 3HAHUM, YMEHHUI U HaBBIKOB CTY/IEHTOB 10 BaKHEUIIUM TeMaw,
u3ydaeMbIM 1o ¢usuke. s kaxaoi yueOHOH rpynmbl pa3paboTaHO YeThIpEe BapuaHTa PaBHO-
CJIOKHBIX U MapaJlIeNIbHbIX MO COAEPKAHUIO TECTOB.

Ha BbInosIHEHNE Ka)kKJ0T0 UTOTOBOIO TECTA MO JAUCHUIUIMHE PEKOMEHAYEM BBIIEIATH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMSI CTYAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIUCT
(6bmaHk) ¢ oTBeTaMH K 3agaHusAM TecTa. [IpoBepky 0J1aHKOB y0OHO OCYIIECTBISATh, €CIM OTBETHI
noMelieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesTeIbHOCTH CTYIEHTOB MO OTBETaM 00eCreunBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxuttoueHue B TecT 3a/1aHUl «y3KOH HaIpaBIEHHOCTHY», 00ECIIEUNBAIOLIUX POBEPKY
OJIHOM — IBYX €MHUI] HOBbIX 3HAHMM, TO3BOJISIET YBEIMUUThH KOJIMUYECTBO 3aJaHUI TecTa 1o cpaBs-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYIEHTOB. BMecTe ¢ TeM TecThl He 00ecreunBaroT NpoBep-
Ky BceX BHUJOB (hOpMUPYEMBIX YMEHUN W HaBBIKOB, HAallpUMEp, YMEHHsSI 0OOCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIH orpoc. [103ToMy HTOroBo€ TECTHMpPOBAHME IIEECOO0PA3HO
IIPOBOAMTD TEPE dK3aMEHOM JUIsl ONEPATUBHON JAMATHOCTUKHU YCBOCHMSI OCHOBHBIX (PU3NYECKUX
TTOHSATHUH.

1 mpoBepKHM HTOTrOBBIX 3HAHWW CTYAEHTOB IpeiuiaraeTcsi 4 BapHAaHTAa TECTOB.
Kaxip1ii TecT cocTouT U3 25 TecToBbIX 3aJaHuii. BpeMs BbinosHeHus Tecta 60 MUHYT

OCHOBHON KOMILJIEKT TE€CTOBBIX JK3aMEHAIMOHHBIX 3aJaHW HAaXOAUTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxxeT MCHONB30BaThCSA KaK JJIsl TEKYIIEr0 KOHTPOJIS 3HAHWWA MO OT-
JIEJIBHBIM pa3jieiaM, TaKk 1 UTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLHUIIIMHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 32 KaXJ10€ MPaBUIBLHO BBITIOTHEHHOE TecToBoe 3ananue 0,12 Gamna.

Jl71g TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUMUTAJIOCH CAAHHBIM, HEOOXOJMMO BBIIIOJHUTH
ero Ha 2,0 Gana u Bbimie. [Ipy MOBTOPHOM TECTUPOBAHHM B MUTOTOBBIA PEUTHMHT UIET CpPEIHHUMA
0aJu1 10 BCEM IOMBITKAM.



https://moodle.nchti.ru/

CTpykTypa TecTa no (pusuke

Ne HaumeHnoBanue pasgena auc-
Ne 3aganus Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KunemaTtrnka TOYKM W TOCTYMATEIBHOTO IBIDKEHHS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HproToHa.
1 Mexannka
5 JlnHaMudeckre mapaMeTphl BpPamaTeIbHOTO JBIDKE-
HUS TBEPIIOTO Tea
6 JluHamyKa BpaliaTeIbHOTO JIBMDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHUKE
7 CrieranbHast TEOPHUSI OTHOCUTEITEHOCTH
8 OCHOBHBIC TIOJIOKEHUSI M TOHSTHS MOJICKYJISIPHO-
KUHETUYECKOI Teopuu. 3aKOHBI UlIealIbHOTO Ta3a
MonmnexynspHas Qu3nKa H Tep-
2 MOJIMHAMMKA 9 CpenHsist 3HEPTHS MOJICKYIT
10 Bropoe Hauano tepmMoguHaMuKu. DHTponus. [{UKIIbI
11 SIBeHus epeHoca
12 Teopema ['aycca s 3J1€KTPOCTaTUYECKOIO IOJIA B
BaKkyyMme
3 9J‘IeKTpI/I‘IeCTBO YU MArHeTU3M 13 CBs3b HANPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUUECKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa JIEKTPUUECKUX U MATHUTHBIX NOJIEH
16 Kone6anus. OcHOBHbIE OHATHUS U ONIPEIEIECHUS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanus 1 BOTHBI
18 OHeprusi BoyHbI. [lepeHoC SHEpruM AIIEKTPOMarHuT-
HOI1 BOJTHOH
19 Wnatepdepennms n tudpakius cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspuzanust u TUCIiepcHst CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 Crnexktp atoma Bogoposa. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/1](3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DJIeMEHThI AAepHON (H- 23 BemiecTBa. BomHoBast ¢yHkms. CoOTHOIIEHUE He-
3UKH M (U3NKK 3JIeMEHTapHBIX onpezeneHHoctel I'eiisenGepra
YacTHII. 24 Ypasuenus Llpenuarepa (obmue cBoiicTBa)
25 OyH1aMeHTaIbHbIe B3aUMOAEHCTBUS

KpnTepnn OILICHKHU Pe3yJbTaTOB HTOIOBOI0 TECTUPOBAHUS:

KommuectBo BEPHO BLINOJHCHHBIX SaHaHI/Iﬁ

21-25

17-21 13-17 0-13

3a Kax/Iplif BEPHBIM OTBET Ha BOIIPOC
0,126

2,52-3,0

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

O0pa3sen JHCTa OTBETOB CTYydEHTA.

Howmep 3ananus

HOMep MpaBUJIbLHOI'O OTBETA




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

1)
2)
3)
4)

1)
2)

3)
4)

Bapmuanr - 1

3AJJAHUE Ne 1.
VY CTaHOBUTH COOTBETCTBUE MEXKIY IMPHUCTaBKaMH K O0O03HAUYCHUSAM EAMHMII U3MEPEHUS U
JeCATUYHBIMU TIOpsinkamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), M — (m), Mera — (M),
Kwio — (k).

BAPUAHTbBI OTBETOB:
106
10 -12
10°°
10°3
106
10°3
3AJAHME Ne 2.
Touka M ABUXKETCS IO CIIUPAJIU C MOCTOSHHOM IO BEJIMYUHE CKOPOCTHIO B HAIIPABJICHUH,
YKa3aHHOM CTPEJIKOM. IIpu 3TOM BEIIMUMHA HOpPMAaJlIbHOTO YCKOPEHHUS
BAPUAHTBI OTBETOB:
| YBEJINUNBAECTCS
) YMCHBIIACTCS
M i HE U3MEHSIEeTCS
3AJIAHUE Ne 3.

KoopauHata Tena X MeHsieTcs ¢ TeUeHHeM BPEeMEHH COTNAacHo 3akoHy X = 4 + 3t - 5t%, re
BCe BeMUnHBI BeIpaxkeHbl B CU. Onpenennure NpoeKuo YCKOPEHUs axdTOTO Tea.

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3AJIAHUE Ne 4.
NuepumanpHON Ha3bIBa€TCSl CUCTEMOU OTCUETA ...
BAPUAHTBHI OTBETOB:

B KOTOPOU BBINOJIHAETCS NEpBbIN 3aKOH HproTOHA

B KOTOPOW BCE MEXAHWYECKHE SBJIEHUS MNPOTEKAIOT OJMHAKOBO IMPHU OJWHAKOBBIX HAYaJIbHBIX
YCHOBUSX

B KOTOPOM BBITIOJIHAETCS BTOPOM 3aKk0H HproTOHA

KOTOpasi IBUKETCS PABHOMEPHO

3AJAHHUE Ne S.



TonkocTeHHast TpyOKa M KOJBIIO UMEIOT OJMHAKOBBIE MAcChl M panuychl (puc.). s ux
MOMEHTOB MHEpLUU CIIPaBEIJIMBO COOTHOUICHHE. . .
Nl W

<

m
Iy

BAPUAHTBI OTBETOB:
1) It=Ik
2) 1>l
3) <l
3AJJAHHUE Ne 6.

ap u moneni mumHAp (TpyOKa), MMEIOIINE OJUHAKOBBIE MACChl M PaUyChl, BKaThIBa-
10TCs1 0€3 IpOCKaIb3bIBaHUS Ha FOpKy. Eciii HayanbHbIe CKOPOCTH 3THX TEJ OJAUHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:
1) BBILIIE TTOJHUMETCS MTOJIbIH [IMITHH/D
2) BBIIIE TIOAHUMETCS IIap
3) 00a Tena MOHUMYTCS Ha OHY U TY )K€ BBICOTY
3AJIAHHE Ne 7.
B cucreme orcuera, NBIDKYIIEHCS CO CKOPOCTBIO, COM3MEPHMON CO CKOPOCTBIO CBETa
HaOJIrogaercs. . ...
BAPUAHTBI OTBETOB:

1) cokpaleHre pa3MepoB BJOJIb HAIIPABICHUS JBHKEHUS

2) yBeJIMYEHHE pa3MEpOB BJI0JIb HAIIPABJICHUS JBUKECHUS

3) cokpalieHre pa3MepoB B HANIPABJICHUH MEPIIEHAUKYISIPHOM JBHKEHHIO
4) yBenuyeHHE pa3MepOB B HANPABICHUH MEPIICHANKYIISIPHOM JIBHKECHHIO

3AJTAHME Ne 8.
JI1st MIealIbHOTO Ta3a MEX]Iy MOJICKYJIaMH MPUCYTCTBYIOT:
BAPUAHTBI OTBETOB:
1) CHJIBI TIPUTSKCHUS
2) CHUJIBI OTTAJIKUBAHUS
3) Y CHJIBI IPUTSDKEHUS, U CHITBI OTTAIKMBAHUS OJTHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aUMOICHCTBHS
3AJIAHME Ne 9.

CpenHsis KMHETHYECKass SHEprusi MOJEKYJ rasa npu Temmeparype T 3aBUCHUT OT HX
CTPYKTYpPBI, YTO CBSA3aHO C BO3MOXKHOCTBIO PA3JIUYHBIX BHUJOB JBUKCHHS aTOMOB B MOJIEKYIIE.
IIpu ycioBrH, 4TO UMEKOT MECTO TOJIBKO MOCTYNATENbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSISA
sHeprus Mojekyn a3ota (N2) paBHa ...

BAPUAHTBI OTBETOB:
2t
1) 2

kT

2)
3 2

4) 2



3AJIAHHUE Ne 10.
Ha pucynke m3obpaxen mukin Kapao B xoopaunatax (P,V). AamabatHoe pacmupeHue

IMPOUCXOOUT Ha aTarie
A
BAPHAHTEI OTBETOB:
1) 2-3
2) 1-2 >
3) 3-4
4) 4-1

3AJIAHHUE Ne 11
SIBieHMe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUH TPAIUEHTA ...
BAPUAHTBI OTBETOB:
1) ckopocTH Ci0eB KHUAKOCTH WU Ta3a
2) KOHIICHTPALIUH
3) TemmepaTypsl
4) BIEKTPUYECKOTO 3apsiaa

3AJJAHUE Ne 12

Toueunsblil 3apsin +0 HaXOOUTCS B LIEHTpE cepuyeckoil moBepxHocTH. Ecnu yBenuuuTh paguyc

Cq)equeCKOﬁ MOBEPXHOCTHU, TO IOTOK BCKTOpPAa HAIPSKCHHOCTU JJICKTPOCTATUYCCKOI'O II0JIA
-

£ yepes MoBepXHOCTH CeEpHI. ..

BAPUAHTBI OTBETOB:
1) HEe u3MeHHTCS
2) yBeIUYUTCS
3) yMeHbLIHUTCS

3AJAHUME Ne 13
[Tone co3mano GeCKOHEYHON PaBHOMEPHO 3apsHKEHHOM IIOCKOCTHIO C MOBEPXHOCTHOM

IJIOTHOCTBIO 3apsaa —C. Vxkaxure HaIlTpaBJICHUC y6]':>IBaHI/IH MNOTCHIIMAJIa B TOYKC A.

|
I
-G 1
4 A
3
:
]

[

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 14



Ha pucynke npeacraieHa 3aBUCUMOCTh MarHUTHOTO MOTOKA, MTPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIA KOHTYp, OT BpeMeHH. DJIC HHAYKIIMH B KOHTYpE MO MOAYJII0O MaKCHUMaJIbHA HA
UHTEPBAJIE. ..

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

OTHOCHUTENIBHO CTATHYECKUX AIIEKTPHUECKUX MOJICH CIPaBEATUBBI YTBEPIKICHHS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUN 3aMKHYTBI

2) DneKTpocTaTUYECKOE MOJIe ABISAETCS NOTEHIMAIbHBIM (KOHCEPBATHBHBIM)

3) DnexTpocTaTHUecKOe MoJje IEHCTBYET TOJbKO Ha HETIOABM)KHBIE 3apsiJIb

3AJIAHHUE Ne 16
ITpomexyToK BpeMeHH, B TEUEHHH KOTOpOro ¢a3za kojaeOaHus MojlyyaeT npupalieHue 2m, Ha3bIBa-
ercs ...
BAPUAHTBI OTBETOB:
1) nepuon
2) vacrota
3) kpyroBas yacTtoTa
4) da3za xonebaHuUs
3AJTAHHUE Ne 17

CkJtaipIBatOTCs 1Ba TApMOHMYECKUX KOJICOaHUS OHOTO HAIIPABIEHHS C OJJUHAKOBBIMH IIEPHUO/Ia-
Mu. Pe3ynpTupytoiee konedaHre UMeeT MaKCUMaJIbHYIO aMIUIUTYAY IpU pa3HoCTH (a3, paBHOU

BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 025w

3ATAHUE Ne 18

[Ipu ymenbiieHHu B 2 pa3a aMIUTUTYbl KOJI€OaHUI BEKTOPOB HANPSKEHHOCTU 3JIEKTPH-
YEeCKOr0 U MarHUTHOTO MOJIEH IJIOTHOCTH ITOTOKA SHEPTHH ...
BAPUAHTBI OTBETOB:
1) ymenbmuTcs B 4 pasza



2) yMeHbLIUTCS B 2 pas3a
3) ocTaHeTCs HEU3MEHHOU

3AJAHUE Ne 19
Ecnu Ha nudpakimoHHYIO pemeTKy najaeT Oelnblii CBeT, To OyaeT HaOIroAaThCs. ..

BAPUAHTBI OTBETOB:
1) B mentpe Oenast mojoca, a Mo 00e CTOPOHBI OT HEE PACIIONIOKATCS YepeayIoLIecs pa-
JTy’KHBIE TTOJIOCKH.
2) mosio’keHne MHTEPPEPEHIMOHHBIX MAKCHMYMOB OY/IET CMEIaThCs
3) uepeoBaHUE CBETIIBIX U TEMHBIX I10JIOC

3AJTAHUME Ne 20
3aBHCHMOCTE a0COIFOTHOTO ITOKA3aTeJIsl IPEIOMIICHHUS BEIIECTBA OT YaCTOTHI
n =f (v) Ha3bIBaercs ...

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

Bo ckoiibKko pa3 yBenMUUTCS JJIMHA BOJHBI, IPUXOASIIAACA HA MAKCUMYM CHEKTPAIbHOU
MJIOTHOCTH M3JIy4aTeIbHOCTH, €CJIM TEMIIEPATypy YMEHBIINUTH B 4 paza:

BAPUAHTBI OTBETOB:
1) ymenbmmTes B 8 pas
2) yBenuuuTcs B 4 pasza
3) yBenuuutcs B 8 pas
4) ymenpluTcs B 4 pasza

3AJAHUE Ne 22

[Ipu nepexomax 3M€KTpoHA B aTOME C OJTHOTO YPOBHS Ha JIPYroil 3aKOH COXPAaHEHHS MO-
MEHTa MMITyJIbca HaKJIAJbIBAET OIpPECIICHHbIE OrpaHuYeHHs (MpaBwio oTOOpa). B sHepreruue-
CKOM CIIEKTpe aToMa BOJA0poJa (PHC.) 3anpeuieHHblM TIEPEX0JIOM SBISETC. . .

o

BAPUAHTBI OTBETOB:



1) 2s-1s

2) 4f — 3d
3) 3d—2p
4) 2p-1s

3AJJAHUE Ne 23

Ckopoctb IpoToHa B 4 pa3a 0oJbIIe CKOPOCTH O-4acTHUbl. [Ipu 3TOM AnmuHa BOTHBI Jie-
Bpoiinsg npoToHa OTHOCUTEIHHO O-YaCTHIIBL. . .

BAPUAHTBI OTBETOB:
1) Mesnbiie B 2 pa3za
2) bomnbie B 2 paza
3) Menbiie B 4 pasa
4) JIMHBI BOJH OJMHAKOBBI
3AJIAHME Ne 24

CranuonapHelM ypaBHeHueM Lllpennnrepa s yacTHULbl B TPEXMEPHOM SIIUKE C OECKO-
HEYHO BBICOKMMH CTECHKAaMU SIBJICTCS YPABHEHHE. ..

BAPUAHTBI OTBETOB:
2
&w+%}§E¢IZD
1) A
d* 2 i o
e R .
2) dx A 2
4y | 2m
Tt Ew=0
3) dx i
2m Ze*
Ay+ —(E+ wr=0
4) # dmer
3AJTAHUME Ne 25

B pe3ynbrare 1ByX o-pacnazoB U OJHOIO Y-U3IY4EHUs UCXOJHOE SAPO MOTEPAIIO. . .
BAPHUAHTBI OTBETOB:
1) deTslpe NPOTOHA U YETHIPE HEUTPOHA

2) yeTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) 4eTeIpe MPOTOHA U JIBa HEUTPOHA



Bapuant — 2
3AJAHHUE Ne 1.
[To cBoeMy xapakTepy MOTPEIIHOCTH M3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPaBUILHBIC
OTBETBHI.

BAPUAHTBI OTBETOB:

1) cucremarnueckue
2) ciydaiHbIe
3) rpyObie
4) abCoIIOTHBIC
5) oTHOCHTENBHBIE
6) BBIYMCITUTEIBHBIE
3AJJAHUE Ne 2.

Touka M nBUKETCS MO CIMPAH € MOCTOSTHHOM MO BEJIMYMHE CKOPOCThIO B HAMPABIICHUH, YKA3aH-
HOM cTpenkoid. [Ipu 3ToM BeTMurMHa HOPMaJbHOTO YCKOPEHHUS ...

M

GRS BAPUAHTBI OTBETOB:
1) ymeHbImaercs
2) He U3MEHSETCS
3) yBenuuuBaeTCs

3AJJAHHUE Ne 3.
KoopiuHaTta Teja X MEHseTCsl ¢ TeYeHHEeM BPEMEHH COTTAaCHO 3aKoHy X = 2 — 4t + 2, e
BCE BEIMUYUHBI BbIpakeHbl B CU. OnpenennTe NpoeKIU0 YCKOPEHHS axdTOro Teja.

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 o v2=30m/c 3a At=2c paBHa...

BAPUAHTBI OTBETOB:

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



Ecnu MOMeHT nHepuuu Tena yBeITu4HuTh B 2 pas3a, a CKOPOCTh €ro BpallleHUs! YMEHbIIUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa Tena. ..

BAPUAHTBI OTBETOB:
1) He u3MeHsIETCA
2) yBenuuutcs B 4 pasa
3) ymeHbInuTCS B 4 pasa
4) yMeHBIIUTCS B 2 pa3a
3AJIAHUE Ne 6.

CromHoi 1 noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaThIBAIOTCS 0€3 MpOCKaIb3bIBaHUS C TOPKU BhICOTOM h. Torma BepHbIM yTBEpKACHHUEM OTHOCH-
TEJIbHO CKOPOCTH TEJ1 Y OCHOBAHUS TOPKU SIBJISIETCA CIENYIOIIEE:

BAPUAHTBI OTBETOB:
1) OGosbliie CKOPOCTH CIUTOIIHOTO MUIUHAPA
2) 0oJIblIIe CKOPOCTH TIOJIOTO IMITHH/PA
3) cKopocTH 00OMX TeI OAMHAKOBBI

3AJJAHME Ne 7.

[Ipu npuOIMKEHNU CKOPOCTH Tela K CKOPOCTH, COM3MEPUMON O CKOPOCTBIO CBETa €ro

macca. ..
BAPUAHTBI OTBETOB:
1) yBenuuuBaetcs
2) yMEHbIIAeTCs
3) He U3MEeHsAeTC s
3ATAHHUE Ne 8.

ITpu n300apHOM IpoLEeCCE YMEHBIIEHUE TEMIIEPATYPhI COIIPOBOMKAAETCS. . .

BAPUAHTBI OTBETOB:
1) ym™meHbLICHHEM JaBICHUSI
2) yBEIMYCHUEM JaBJICHUS
3) HAaBICHUE HE U3MEHSIETCS
3ATAHHUE Ne 9.

Cpennsis KMHETHYECKass SHEprusi MOJEKYJ rasa npu Temmeparype T 3aBUCHUT OT HX
CTPYKTYpBI, YTO CBSI3aHO C BO3MO>KHOCTBIO Pa3jIMYHBIX BHUJOB JIBJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEKOT MECTO TOJIBKO MOCTYNATENbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSISA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

BAPUAHTBI OTBETOB:

5 3 7
2k ke Lir
1) 3T, 227,312 4 2



3AJJAHUE Ne 10.

Ha pucynke n3o0paxen uuki KapHo B koopaunarax (p,V). M3orepmuueckoe cxatue

MMPOUCXOJHUT HaA 3TAIIC ...

v

BAPUAHTbBI OTBETOB:

3AJJAHME Ne 11
SIBneuune TCIIOIIPOBOJHOCTH NMCECT MECTO IIPHU HAJIMYNH U3BMCHCHHA ...

BAPUAHTBI OTBETOB:

1) temmeparypbl

2) KOHILIEHTpALUU

3) CKOpOCTH CIIO€B >KHIKOCTH WJIM Ta3a
4) »IIEeKTPUYECKOro 3apsiaa

3AJJAHUE Ne 12

Toueunslit 3aps +0 HaxoAUTCs B LIEHTpe cheprueckoi moBepXxHOCTU. Ecii yMeHbIINTD

pamuyc chepuyecKor MOBEPXHOCTH, TO MOTOK BEKTOpa HAMPSHKEHHOCTU JJIEKTPOCTATHUUECKOTO

—

nonst £ gepes moBepXHOCTH Cepsl. ..

BAPUAHTBI OTBETOB:

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

[Tone cozmano TOYEHUHBIM 3apsIoM +q. YKaKHUTE HAlpaBJICHUE YBEIWUYEHHUS MOTEHITMAIA
TOYKE A.

BAPUAHTBI OTBETOB:



3AJTAHME Ne 14

Ha pucynke npencraBieHa 3aBUCUMOCTh MAarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO HEKO-
TOPBIM 3aMKHYTBIA KOHTYp, OT BpeMeHHu. DJIC UHAYKIIMU B KOHTYpE MOJIOKHUTEJIbHA U MO BEJIH-
YiHE MaKCUMaJlbHa Ha UHTEPBAJIE ...

@, Bo

O e

Pt e e
[y .

t,c

3
A B (VD E
.24
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N

BAPUAHTBI OTBETOB:

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

OTHOCUTENBHO QJICKTPOCTATHYICCKUX noyueun CIIpaBCAJINBO YTBCPKACHUA!

BAPUAHTBI OTBETOB:
1) CunoBble IMHUYU NIEPECEKAIOTCS
2) DnexkTpuuecKoe Mojie BUXPEBOE
3) CunoBble JIMHUU HE 3aMKHYThI

3ATAHHUE Ne 16
Pe3oHaHc BO3HMKAET Ipu KoJeOaHUX. ..

BAPUAHTBI OTBETOB:

1) cBoOOAHBIX
2) 3aTyxaroumx
3) BBIHYXJIEHHBIX
3AJIAHHUE Ne 17
CkJaipIBarOTCS JIBa TAPMOHHUYECKUX KOJIEOAaHUSI OTHOTO HAIPABIICHHS C OJMHAKOBBIMH
nepuonamu. PesynpTupyromee kojebaHue UMeeT MUHUMAIIbHYIO aMIUIUTYy MpU pa3sHOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

D=
2) 0



3) 05=
4) 0257

3AJAHHUE Ne 18

[Ipu yBenuueHuu B 2 paza aMIUTUTY/bl KOJeOaHUN BEKTOPOB HAIPSHKEHHOCTH JJIEKTPH-
YECKOT'0 MU MarHUTHOTO MOJIeH TIOTHOCTh MOTOKA SHEPTHH ...

BAPUAHTBI OTBETOB:
1) yBenuuuTcs B 4 pasza
2) yBesuuTCs B 2 pasza
3) ocTaHeTCsl HEU3MEHHOM

3AJJAHHUE Ne 19
Ecnu nudpaknuonnyto pemérky noBepHyth Ha 180°, To nudpaknnoHHas KapTHHA ...

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

[TonHast monspu3anysi OTPaXEHHOTO0 CBETa OT MOBEPXHOCTH TUAJIEKTPUKA HAOIH0AAaeTCs
IIPHU YIJIE MEKY IPEIOMIICHHBIM U OTPAKEHHBIM CBETOM PABHBIM. ..

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°
3AJIAHHUE Ne 21
WuTerpanbHas myyeucnyckarenbHas ciocooHocts AUT npu yBennyeHUH TeMiieparypbl
B 2 paza...
BAPUAHTBI OTBETOB:
1) VBenuuutcs B 16 pa3
2) VYwmenbiaercs B 8 pa3
3) VYBenuuutcd B 2 pasza
4) He uzmenurtcs
3AJJAHUE Ne 22

[Ipu nepexomax 3M€KTpoHA B aTOME C OJIHOTO YPOBHS Ha JIPYroil 3aKOH COXPAaHEHHsS MO-
MEHTa MUMITyJIbca HaKJIAJbIBAET OINpPEACIICHHbIC OrpaHu4YeHHs (MpaBuiio oTOopa). B sHepreTnue-
CKOM CIIEKTpe aTomMa BoA0poAa (puc.) 3anpeujenHvim IepexoIoM SBISETCA. . .



BAPUAHTbBI OTBETOB:

1) 4s-3d
2) 3s—2p
3) 45s-3p
4) 2p-1s

3AJAHHUE Ne 23

[Ipn oxmHaKoBOM JUIMHE BOJH J1€ bpoilyid CKOPOCTh 0-4aCTUIl OTHOCHTEIBHO CKOPOCTH
IIPOTOHA. ..

BAPUAHTBI OTBETOB:

1) 6onbiie
2) MeHblle
3) CKOPOCTH OJIMHAKOBBI

3AJAHUE Ne 24

CTaLII/IOHapHBIM YpaBHCHHUEM LHpez[I/IHrepa AJI1 9aCTUlbl B OTHOMCPHOM AIMHUKE C 0ecKko-
HCYHO BBICOKMMHU CTCHKAMU ABJIACTCA YPaBHCHHC. ..

BAPUAHTBI OTBETOB:
4y | 2m
Tt Ew=0

1) dx A

2 2.z

e éar_l_irzﬂ(g, wooy X Y =0
2) ax b} 2

2m



2
Ayr+ 2J;H(E'+ Z wr=0
4) # dmer

3AJAHHUE Ne 25
ITpu Tpex o- pacnagax UCXOJHOE SAPO NOTEPSIIO. ..
BAPUAHTBI OTBETOB:

1) mecTs IPOTOHOB M IIECTh HEUTPOHOB
2) miecTh NPOTOHOB U ABEHALATh HEUTPOHOB
3) ABeHaaUATh NPOTOHOB U LIECTh HEUTPOHOB

Bapmuanr - 3
3AJIAHHUE Ne 1.
KocBeHnHbIe n3MepeHust PU3NIECKUX BEITHMUUH MOTYyJarOTCS. . .
BAPUAHTBI OTBETOB:
1) C nomortipio GOpMyIT C HCIOIB30BAaHUEM PE3YIILTATOB MPSIMbIX H3MEPEHUI
2) HenocpencTBeHHBIMU U3MEPEHUSIMU (PU3HYECKUX BEIIMYNH
3) MHOrOKpaTHBIMH H3MEPCHUAMH
3AJIAHUE Ne 2.
Touka M aBWXeTcs MO CHOUpaid B HANpaBlIEHUH, YKa3aHHOM cTpenkoi. HopmanbHoe
YCKOpEHUE TI0 BeIMYMHE He m3MeHseTcs. [Ipu 3ToM BeTnIrHa CKOPOCTH ...

BAPUAHTBI OTBETOB:
1) ymenbmaercs
2) He U3MCHsETCS
3) yBenuumMBaeTCA
3AJIAHME Ne 3.

[Tpu npsIMOTMHEIHOM TBUKEHHUHW 3aBUCHMOCTb ITPOHIEHHOTO TEJIOM ITyTH S OT BpeMeHH t
umeeT Bu S = 4t + t2. Uemy paBHA CKOPOCTh Tela B MOMEHT BpeMeHH t = 2 ¢ IIpH TaKoM JIBHKe-
HUH?

BAPUAHTBI OTBETOB:
1) 8wm/c
2) 4wm/c
3) 12 m/c



4)

1)
2)

3)

4)

2 M/c
3AJJAHME Ne 4,

Bropoii 3akon HeloToOHa MOKHO CPOPMYITUPOBATH ...
BAPUAHTBI OTBETOB:

CKOPOCTbh U3MEHEHMS MMITYJIbCA TEJIa PaBHA JIEHCTBYIOIIEH HA HETO CHUIIE

BO BCEX MHEPLUAIBHBIX CUCTEMAX OTCYETA BCE MEXaHUYECKUE SABJICHUS IIPOTEKAKOT OJNHA-

KOBO IIPY OJIMHAKOBBIX HAYAJIbHBIX YCIOBUAX

CWJIBI, ¢ KOTOPBIMH JIEUCTBYIOT JAPYT HA Jpyra B3auMOJCHCTBYIOLME Tela, PaBHBI 110 Be-

JIMYUHE U IPOTUBOIIOJIOKHBI I10 HAIIPABICHUIO

BCSIKOE TE€JI0 HAXOJUTCS B COCTOSIHUM TIOKOSI MJIM PABHOMEPHOI'O IIPSIMOJIMHEWHOIO JIBHXKE-

HUS, TIOKA B3aUMOJICHCTBUE C JPYTHUMH TEIAMH HE 3aCTABUT €r0 U3MEHUTh 3TO COCTOSHHE
3AJTAHHUE Ne S.

Eciyn MOMEHT MHepHuM Tejla YBEIMYUTh B 2 pa3a U YIVIOBYIO CKOPOCTb €ro BpallleHUs

YBCIUYUTD B 2 pa3a, TO MOMCHT UMIIYJIbCA TCJIA. ..

1)
2)
3)
4)

BAPUAHTBI OTBETOB:
yBeJIMUUTCS B 4 pa3a
HE U3MEHSETCs
YMEHbBIIUTCS B 4 pa3a
yBEIUUYUTCS B 8 pa3
3AZJAHHUE Ne 6.

[Tap 1 monbiil nunuHAp (TpyOKa), UMEIOIINE OJIMHAKOBbIE MAaCChl U PAJINYChl, CKaThIBa-

10TCs 0€e3 IMPOCKAJIb3bIBaHUA C T'OPKU BBICOTOH h. Tornma BCPHBIM YTBCPKACHUCM OTHOCHUTCIBHO
CKOPOCTH TCJI Y OCHOBAHUA T'OPKHU ABJIACTCA CICAYIOLICC:

1)
2)
3)

BAPUAHTBI OTBETOB:
0o0JIbIIE CKOPOCTH 11apa
00JIbI1IE CKOPOCTH MOJIOTO HUIMHIIpA
CKOpPOCTH 000UX TeJ OJIMHAKOBBI

3AJAHUE Ne 7.
CrepxeHb JIBIKETCS CO CKOPOCTHIO, COM3MEPUMOI CO CKOpPOCThIO cBeTa. Hampaiienue

CKOPOCTH NCPICHAUKYIAPHO CTCPIKHIO. HpI/I 9TOM IJIMHA CTCPIKHSA OTHOCUTCIIBHO 3eMin ...

1)
2)
3)

1)
2)
3)
4)
5)

BAPUAHTBI OTBETOB:
CTaHeT KOpoye
CTaHET JUTMHHEES
HEC UBMCHHUTCS
3AJAHME Ne 8.
[1Th OCHOBHBIX 3aKOHOB HJICAJILHOTO T'a3a — 3TO ... YKa3aTh BCE MPABUIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

3akoH JlanbTOHa

3akoH boins - Mapuotra

3akoH [laps

3aKkoH ['ei — JIroccaka

3akoH Knalinepona — Knaysuyca



6) 3axoH Ban-nep-Baanbca
7) mepBOe HAYaJIo0 TEPMOANHAMUKH
8) BTOpOE HAaYaJIO TEPMOJUHAMUKHI

3AJAHUE Ne 9.

CpenHsisi KHHETUYeCKasi SHEPrusl MOJIEKYJIbl UACAJIBHOrO ra3a Ipu Temineparype 1 paBHa

]
g=—kT . o
2 3pmech i=Np+Ng, +2Nk,, TAC Nn, Ngp, Nk, — YUCTIO CTETIEHEH CBOOOIBI MOCTYATEIHHOTO, Bpa-

IIaTEILHOTO M KOJIe0aTeaIbHOro ABMKEHHI MoIeKybl. st yritekucioro raza (CO2) uucio i pas-
HO ...

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 10.

Ha pucynke nzobpaxen nuki Kapao B koopaunarax (P,V). AnuabaTHoe cxxaThe mpouc-
XOJIUT Ha JTare ...

v

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

3AJJAHHUE Ne 11
Asnenue quddy3un xapakTepusyeT IepeHoc. . .

BAPUAHTBI OTBETOB:



1) maccer
2) sHepruu
3) uMIyJbca HAMPaBJICHHOTO JIBUXKEHUS
4) »IIeKTPUYECKOro 3apsaa
3AJTAHHUE Ne 12

Toueunslit 3apsa +q HAXOAUTCS B IIEHTpE chepuueckoil moBepxHOCTH. Ecnm 3apsn cme-

CTUTb U3 LICHTpPA C(i)epbl, OCTaBJIAA €0 BHYTPH HEE, TO IIOTOK BEKTOPA HAIIPSAXKCHHOCTHU 3JICKTPO-

—

CTaTUYCCKOI'O I10JIs g 4e€pe3 NIOBEPXHOCTH C(bepbl. ..

BAPUAHTBI OTBETOB:
1) He usmeHuTcs
2) yBeIUYUTCS
3) yMEeHBIIUTCS

3ATAHHUE Ne 13

Ilone CO3aHO TOYCYHBIM 3apiaa0oM — (. Ykaxunte HaITpaBJICHUC YBCIWMYCHUA IMOTCHIIMATIA

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

3AJAHUE Ne 14

Ha PUCYHKE NPEACTABIICHA 3aBUCUMOCTb MAIHUTHOI'O IMMOTOKA, IMPOHU3BIBAKOIICTO HEKO-

TOPBIN 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJ{C UHIYKIIMU B KOHTYPE paBeH HYJIO Ha Y4acTKe...

ol e -

BAPUAHTBI OTBETOB:



JaMu.

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

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIEH CIIPABEIUIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) CuioBble IMHUM MarHMUTHOTO TOJIS SIBJISIFOTCS] 3aMKHYTBIMHU.
2) MarauTHoe 1oJie HEe COBepIIaeT padOThl HAJl IBIKYIIMMHCS SJICKTPUUCCKUMH 3apsi-

3) MarnuTHoOe€ 1oJie AeUCTBYET Ha MOKOSIIIUNACS 3apsi.

3AJTAHHUE Ne 16
KonebarenbHblil iporiecc xapakTepusyercs ... YKa3aTh BCE IPABUIIbHBIE OTBETHI.

BAPUAHTbBI OTBETOB:

1) ammuTynoi
2) dazoit

3) wacroroit

4) BpeMeHeM
5) KoopaAMHATON

3AJTAHHUE Ne 17

CxuagpIBatoTCsl 1Ba TapMOHUYECKUX KOJI€OaHusl OJJHOTO HAIpaBJIEHUS C OJIMHAKOBBIMU IEpHOJa-
Mu. PesynpTupyromniee kojaebaHHe UMEET MaKCUMaJIbHYIO aMIUTUTYLy MPH Pa3HOCTH (a3, paBHOU

BAPUAHTBI OTBETOB:

10

2) n

3) 0,57
4) 0257

3AJAHHUE Ne 18
I/I3nyquHe QJICKTPOMArdMTHBIX BOJIH ITIPOHUCXOJUT ...
BAPUAHTBI OTBETOB:
1) npu MOKOE MEKTPHUUECKUX 3apsiI0B
2) Bcerna
3) npu YCKOPEHHOM JIBUKEHUHU HJIEKTPUUECKHX 3apsI0B

4) npu IPSIMOJIMHEHTHOM PaBHOMEPHOM JIBI)KCHHH 3apsI0B

3AJJAHHUE Ne 19



Judpakuueit cBeTa Ha3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) orubanuie CBEeTOBBIMU BOJTHAMHU MPEMSTCTBHIMA
2) OTpakeHHE U MPEJTOMIICHUE CBETOBBIX BOJIH
3) IpoCTpaHCTBEHHOE TMepepaclpe/e/ieHhe YHEPTHH CBETOBOTO M3JIyUEHUs MPU HAJIOXKe-

HHUU JIBYX CBCTOBBLIX BOJIH

3AJTAHUE Ne 20

I[chepcm{, npu KOTOpOfI MMOoKas3arciib MPEJIOMJICHUA YMCHBIIACTCA C YBCIUYCHUECM JIN-
HbI BOJIHBI, HA3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) HopManbHOU AucTIepcUe
2) aHOMaJILHOM JHCTIepCHUEH
3) nucniepcueit mokasaress MpeIoMIICHUs

3AJAHHUE Ne 21

Bo ckonbko pa3 u3MeHHUTC MHTErpaibHas JiyderciyckareabHas cnocoOHocts AYT, ec-
JIM TeMIIepaTypy Tella yBeJIMYUTh B 2 pasza?

BAPUAHTBI OTBETOB:
1) yBenmuuures B 8 pas
2) yBenuuutcs B 16 pa3
3) ymeHbLIHUTCA B 8 pa3
4) ymenpuutcs B 16 pas
3AJAHHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPaHEHUS MO-
MEHTa UMITyJIbCa HAKIJIaJIbIBACT OINpe/AeTieHHbIe orpaHudeHus (mpaBuiio otoopa). B sHeprernue-

CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHblM TIEPeX0J0M SBISETCS. . .



+ s p d f
2 I
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s-2p
4) 4p - 3d
3ATAHHUE Ne 23
DNEeKTPOH U 0-4acTUIa UMEIOT OJIMHAKOBbIE CKOpOCTU. [[nnHa BOnHBI e bpoiiis aek-
TpOHa OTHOCHTEJIBHO 0-4aCTHUIbI Oyner
BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle

3) OyayT UMeTh OJMHAKOBbBIC 3HAUCHUS

3AJTAHUE Ne 24

CranuonapubsiM ypaBHeHueM lllpeaunrepa i 21€KTpoHa B BOJOPOJIONOI00HOM HOHE
ABIISIETCSl ypaBHEHHUE. ..

BAPUAHTBI OTBETOB:

2) a’xz HE 2



2
&w+%mng:D

2
3) A
2
d Z{; + 2;'? Eg{g =0
4) dx i
3ATAHHUE Ne 25
I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:

1) KBaHTOB PJICKTPOMArHUTHOTO U3JIYYECHHUSI, UCITYCKAEMBIX aTOMHBIMH SIIpaMU
2) BIEKTPOHOB
3) simep aTOMOB TeIHst

Bapuanr — 4

3AJJAHUE Ne 1.
yCTaHOBI/ITC COOTBCTCTBUC Me>1<11y (1)I/I3I/I'-ICCKI/IMI/I IIOHATUCM U OHpCI[eHeHI/IeM. LIeHa Je-
JICHHA U3MCPUTCIIbHOI'O an/I6opa OIIpCACIIACTCA ...

BAPUAHTBI OTBETOB:

1) oTHOIICHHEM MpHUETa U3MEPSHUH K YHCITY JSJICHUH IIKaIbI pudopa
2) OTHOIICHHE TIepEeMEIECHHs yKa3aress Mpuoopa K 3HAUYCHHIO U3MEPSCMOM BETHMYUHBI, BbI-
3BaBILIEH 3TO MEPEMENIEHUE
3) kak mpousBeneHue kodhdunnenta CTbIOJCHTa Ha YKCIIO ISICHHUHN IKAIbI Tpudopa
4) mpou3BeACHUEM Ipe/Ieiia U3MEPEHUI Ha YHCIIO JICIEHUI Kbl prudopa
3AJAHUE Ne 2.

Touka M aBmxeTCs MO cnMpajiu B HalpaBlIEHUH, yKazaHHOM cTpenkoil. HopmanbHoe
YCKOpEHUE MO BeInunHe He u3MeHsieTcs. [Ipu 3Tom BennymHa CKOpOCTH ...

EE BAPUAHTBI OTBETOB:

1) yBenuumBaercs
2) yMeHbIIaeTCs
3) He U3MEHseTCs
3AJIAHME Ne 3.
3aBHCHMOCTH KOOPJAMHATHI X Tela OT BpeMeHH umMeeT BUA X = 1 + 2t + 3t2, Uemy paBHa
NPOEKIIUsSI CKOPOCTH Tesia Ha ocb OX B MOMEHT BpeMeHH t = 3 ¢ ipu TakoM JABHKCHUU?

BAPUAHTBI OTBETOB:



1) 20 m/c

2) 34 m/c
3) 6m/c
4) 18 m/c
3AJIAHME Ne 4.
Bec Tena — ato cuina ...
BAPUAHTBI OTBETOB:

1) ¢ KOTOpOii TeI0 AEHCTBYET HA OIOPY HIIH TOIBEC

2) TpPaBUTAIMOHHOIO B3aUMOJICHCTBUS MEKIY TEJIOM U 3eMIIER
3) ¢ KOTOpOI OITopa Wil IOABEC ACHCTBYET Ha TEJIO

4) ¢ KOTOpOii B3aUMOJICHCTBYIOT J1Ba TeJa

3AJJAHME Ne 5.

[Ipn pacuere MOMEHTOB HMHEPLMM TEla OTHOCUTEIBHO OCEH, HE NPOXOIAIIUX 4Yepes3
IEHTP Macc, UCMONB3YIOT Teopemy LlITeiinepa. Eciu och BpamieHuss TOHKOCTEHHON TpYOKH Tepe-
HECTU U3 LIEHTpa Macc Ha o0pa3yrollyro (puc.), TO MOMEHT MHEPLUU OTHOCUTEIBHO HOBOM OCH

YBCIUYUTCA B ...

BAPUAHTBI OTBETOB:
1) 2 pa3a; 2) 3 pasa; 3) 4 pasa; 4) 1,5 pasa

3AJTAHHUE Ne 6.

CrutonrHOM W TONbIA (TpyOKa) MMIMHIPHI, UMEIOIINE OJMHAKOBBIE MACChl U PaJNYCHI,
CKaTBIBAIOTCS 0€3 MPOCKaJIb3bIBaHMsI C TOPKH BbICOTOH h. Torga BepHbIM yTBepKJI€HHEM OTHOCH-
TEJIEHO BPEMEHHU CKATBHIBAHMS K OCHOBAHHUIO TOPKH SIBIISIETCS CIIETYIOIIIEE:

BAPUAHTBI OTBETOB:
1) ObicTpee CKaTUTCS CIUIOMIHON IIMIHHIP
2) ObIcTpee CKaTUTCS TOJIBINA IIHITHHAP
3) o00a Tena cKaTATCS OJJHOBPEMEHHO

3AJAHHUE Ne 7.
Kocmuueckuit kopalib JETUT CO CKOPOCTBIO, COM3MEPUMOI CO CKOPOCThIO cBeTa. Ecnu
OIWH KOCMOHAaBT, OTHOCHTCJIBHO BTOPOI'0, MOBOPAYUBACT CTCPKCHL N3 BECPTHUKAJIBHOI'O ITOJIOKEC-
HUS B TOPU30HTAIBHOE, TO OTHOCUTEIBHO BTOPOI'O CTEPKEHD ...

BAPUAHTBI OTBETOB:
1) craner xopoue



2) CTaHeT JUTMHHEe
3) nnuHA HE U3MEHUTCS

3AZJAHHUE Ne 8.
Mozenp uzeanbHOro rasa 3akjro4acTcs B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mMepbl MOJIEKYJ MaJibl TI0 CPABHEHHIO C MEKMOJICKYJISIPHBIM PACCTOSTHHEM
2) MEXIy MOJICKYJaMU YYUTBIBAIOTCS CHIIbI IIPUTSHKCHUS U OTTAJIKUBAHUS
3) sHeprueit IBIKEHUS MOJIEKYJ MOKHO MPeHEOpeUb
4) MOJIEKYJIbI PENICTABIISIFOTCS TBEPIBIMU

3AJJAHUME No 9.

CpenHsisi KUHETUYeCKasi SHEPrusi MOJIEKYJIbl HACAIBHOTO ra3a Ipu Temineparype 1 paBHa

;
g=—kT .
2 3pech ,i=nn+ng, +2nk,, TAC Nn, Ngp, Nk, — YUCIO CTETICHEH CBOOOMBI MOCTYIATEIHHOTO,

BpalIaTeIbHOTO M KOJeOAaTeIbHOTO ABMKEHUI MOJIEKYJIbl. [Ipu yclioBUH, UTO UMEIOT MECTO TOJIb-
KO MOCTYIATEIbHOE M BpalllaTe/IbHOE IBMKEHHE, T Bogopoaa (Hz) uucio i paHo ...

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

3AJAHHUE Ne 10.

Ha pucynke n3obpaxen muki Kapuo B koopaunarax (P,V). M3otepmudeckoe pacumpe-
HUE TIPOMCXOIUT Ha JTaIe ...

BAPUAHTDBI OTBETOB:

»
»

3AJJAHHUE Ne 11
SBnenue qudy3un UMeeT MECTO TP HAJIMYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpPOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

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

+(BHYTPH cephl, TO MOTOK BEKTOPA HATIPSIKEHHOCTH 3JIEKTPOCTATHYECKOTo Tons £ wepes mo-
BEPXHOCTH CEPHI. ..

BAPUAHTBI OTBETOB:



1) yBenmuurcs
2) HE U3MEHUTCSA
3) yMeHbLIUTCS
3AJIAHHUE Ne 13

Ilone CO31aHO OeCKOHEYHOH PAaBHOMEPHO 3ap5DK€HHOﬁ IIIIOCKOCTBIO C HOBGpXHOCTHOfI
IUIOTHOCTHIO 3apsaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaITpaBJICHUEC YBCIUYCHUA IIOTCHIHAJIA B TOYKE A.

-G 1
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BAPUAHTBI OTBETOB:
1) 4u2;2) 1u3;3)3ul;4) 2u4d
3AJIAHUE Ne 14
Ha pI/ICYHKe HpeIICTaBHCHa 3aBUCHUMOCTBh MaroHuTHOI'O II0TOKa, HpOHI/I3I)IBaIOHIeFO HeKOTOpI:Iﬁ 3a-
MKHyTBIﬁ KOHTYpP, OT BpCMCHHU. 9ZIC HHAYKIUH B KOHTYPC ITOJIOKUTCIIbHA U 1O BEJIMUMHC MUHH-
MaJlbHa Ha UHTCPBAJIC. ..
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BAPUAHTBI OTBETOB:
1) C;2) A;3) B;4) D;5E
3AJIAHME Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKIACHU:
BAPUAHTBI OTBETOB:

1) MaruutHoe noJie 1efiCTBYeT TOJIBKO Ha IBUXKYIIUECS dIEKTPUUECKUE 3apsiIbl.

2) MarauTtHoe 1osje sBJSeTcs AeUCTBYET TOJIBKO Ha OKOSIIIUECS 3apsiibl.

3) IloTok BekTOpa MAarHUTHOM MHIYKLIMHU CKBO3b MPOMU3BOJBHYIO 3aMKHYTYIO TOBEpX-
HOCTb OTJIMYEH OT HYJIS.

3ATAHHUE Ne 16
I'paduk nBHKEHUS MPU TAPMOHUYECKUX KOJIEOAHUSAX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runepbomna



3AJAHHUE Ne 17

CKI1aIpIBAtOTCS JIBA TAPMOHHYECKUX KOJIEOaHHs OJTHOTO HAMPABJICHUS C OJAMHAKOBBIMU YaCTOTa-
MU U paBHBIMU aMIuTyfgamu Ag. [Ipu pazHoctu ga3z Ag = 1 aMIUHTyAa pe3yIbTHPYIOMIETO KO-
nebaHus paBHa...

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

3AJJAHUE Ne 18
HOHepe‘-IHBIMI/I BOJIHAMU U3 Hepe‘-II/ICHeHHBIX HHNXXE BOJIH ABJIAKOTCA ...

BAPUAHTBI OTBETOB:
1) pannoBOJIHEI
2) 3BYKOBBIE BOJIHBI B BO3JIyXE
3) yIbTPa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoHOXpOMAaTU4YECKUM Ha3bIBACTCA CBET ...

BAPUAHTBI OTBETOB:
1) omHOM ONpeAeIeHHON U CTPOTO MOCTOSIHHON YacTOTHI
2) mo00M 4acTOThI
3) B BUIMMOM JHaIa30He JJIMH BOJH
4) pacripocTpaHSIOUINIICS B BaKyyMe

3AJAHHUE Ne 20
SIBnenue qucnepcuy HaOMr0AaeTCs B IPUPOTHOM SIBICHUH ...

BAPUAHTBI OTBETOB:

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

3AIAHUE Ne 21

JlnvHa BONHBI, MPUXOASIIAACST HA MAaKCUMYM CHEKTPaJIbHOM IUIOTHOCTH H3JIy4aTelIbHO-
ctu (I'A), ymensimunace B 2 pasa. [Ipu aToM Temrepatypa Tena ...

BAPUAHTBI OTBETOB:

1) ymensmmnace B 4 paza
2) yBenu4miIach B 2 pasa
3) yBenuuuiiace B 4 pasza
4) ymeHbIIUIIACh B 2 pasa



3AJIAHUE Ne 22

IIpu nepexonax 3JIeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrol 3aKOH COXpPaHEHMs MO-
MEHTa MMITyJIbCa HaKJIaJbIBa€T OIpe/eieHHbIe orpaHnyeHus (mpaBuiio otbopa). B sHepreruye-

CKOM CIIEKTpE€ aTOMa BO0pOJa (PHC.) 3anpeuieHHbiM IEPEX0J0M ABIISETC. . .
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BAPUAHTBI OTBETOB:
1) 3s—-2s; 2) 3d — 2p; 3) 4s — 3p; 4) 35— 2p
3AJJAHUE Ne 23

DJNEeKTPOH U HEUTPOH JBMXKYTCS C OAMHAKOBOW CKOpPOCTHIO. [Ipu 3TOM AJIMHA BOJIHBI Ji€
bpoiins 6ombie ...

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

Hecrannonapueim ypaBHeHueM llpennHrepa siBisieTcst ypaBHEHHE. . .

BAPUAHTBI OTBETOB:
A ¥
— A+ U, y, 2,0 = ih—
1) 2 ot
2 2 2
d éﬂr+2r2n(E_m&h x Yo =0
2) Ax A 2

2
&w+%mEa,{f=D

3) R



2
a f+2;TE#{;:ﬂ
4) dx s,

3AJAHHUE Ne 25
@DOTOH — 3TO YacTULA ... ITOJIA.
BAPUAHTBI OTBETOB:

1) rpaBUTaLIMOHHOTO
2) 2IEKTPUYECKOTo

3) MarHuTHOTO

4) >1eKTPOMAarHUTHOTO






		2021-08-23T15:06:23+0300
	ФГБОУ ВО "КНИТУ"




