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Hepeuenb Komnemenuuﬁ u uHOuKamopoe oocmudicenus Komnemenum? C yKaszanuem smanoe
qbopmupoeauu}l 6 npouecce oceoenun 0ucuun.7mubl
Kommerenmus:

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

WNHauKaTopsl AOCTHXKEHUS KOMIICTECHIIHH:

VYK-1.1 3HaeT MeTOIUKH MOMCKa, cOopa U 00paObOTKU MHGPOPMAIMH; aKTyaJbHBIE POC-
cHiicke U 3apyOexHble UCTOYHHKH HH(popMaruu B cepe mpodeccnoHaIbHON AeATeIbHOCTH;
METO/] CHCTEMHOT'0 aHaJln3a.

YK-1.2 YMmeer npUMEHATh METOJIUKHA TOHMCKA, cOOpa U 00pabOTKM MH(OPMAINH; OCY-
HIECTBIISATh KPUTHUECKUN aHANIM3 U CUHTE3 MH(POPMAIINH, MOTYYEHHOW U3 pa3HbIX UCTOYHHUKOB,
NPUMEHATh CUCTEMHBIN TIOJXO/T JJISl PEIICHUs TOCTABJICHHBIX 3a7a4

VYK-1.3 Brnaneer HaBbIKaMH MOMCKA, cOOpa M 00pabOTKH, KPUTHYECKOTO aHAJIW3a U CHH-
Te3a MH(POPMAIIH; UCIIOIB30BAHUS CUCTEMHOTO TIOAX0/1a /IJIsl pEIICHUS TOCTABJICHHBIX 3aj1ay.

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
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87 -100

OTnuaHO
(3aureHo)

OrneHKa «OTIUYHO» BBICTABISETCS CTYIEHTY, €CIH
TEOPETUUYECKOE COJEPKaHUE Kypca OCBOEHO IOJIHO-
CTBIO0, 03 TMpOoOENoB; HCYEPITBIBAIOINIE, ITOCIIEIOBA-
TEITHHO, YETKO M JIOTUYECKH CTPOMHO HM3JIaraeT Mare-
pua; CBOOOIHO CHPABIACTCS C 3a7a4aMu, BOITPOCAMU
U JPYTMMU BUJAMH TIPUMEHCHHS 3HAHMIA; HCIIOJIb3YET
B OTBETE JOIOJIHWUTENbHBI MaTephal BCe Ipexay-
CMOTPCHHBIC TPOTPaMMON 3aJlaHHs BBITIOJHCHBI, Ka-
YECTBO MX BBIMOJHEHHS OLIEHEHO YKCIOM O0ajioB,
ONM3KIM K MaKCHMAallbHOMY; aHaJH3UPYeT MOJy4YeH-
HBIE PE3YNBTATHI;, IPOSBISIET CAMOCTOSTENILHOCTD MPU
BBITIOJTHEHHUH 3aJaHUI

74 - 86

Xopowo
(3auTeHO)

OneHKa «XOpOILIO» BBICTABISETCS CTYACHTY, €CIU
TEOPETHYECKOE COJEp)KaHuEe Kypca OCBOCHO ITOJHO-
CThIO, HeOGXOI{I/IMI)IC MPAKTUYCCKUEC KOMIICTCHLIWU B
OCHOBHOM C(OPMHPOBaHbI, BCE MPEIyCMOTPEHHBIE
MporpaMMoi 00y4eHHs1 yueOHbIe 3a/laHus BBHITIOHE-
HBI, KAYECTBO WX BBITIOJIHEHUS TOCTATOYHO BBICOKOE.
CtyzeHT TBepAO 3HAEeT MaTepuall, IPaMOTHO U IO Cy-
IIECTBY M3JIaraeT €ro, He JOIyCKas CyIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

Y noBneTBo-
PUTEILHO
(3a4TeHO)

OuLeHKa «yJOBJIETBOPUTENBHO» BBICTABISACTCA CTY-
JIEHTY, €CJId TEOPETUUECKOE COAECPIKAHUE KypCa OCBO-
€HO YaCTHYHO, HO TIPOOEIBbl HEe HOCST CYIIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO TPETYCMOTPEHHBIX IIPO-
rpaMMOM 3aJlaHUM BBIMIOJIHEHO, HO B HHUX HMEIOTCS
OIIMOKY, TP OTBETE HAa MOCTABJCHHBIN BOMPOC CTY-
JEHT JOIyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIpa-
BUJIbHBIEC (DOPMYJIMPOBKH, HAOIIOMAIOTCS HAPYIICHHS
JIOTUYECKOMN TMOCHEA0BATEIBLHOCTH B U3JIOKEHUU IPO-
rPAaMMHOT0 MaTepuana.

O1eHKa «3a-
YTEHO» BEI-
CTaBJIAETCS
CTYJICHTY, ec-
JIX OTBETHI Ha
BOIPOCHI IO
TeMaM JUCLIH-
IUIMHEL ITOCIIE-
JIOBaTEILHEL,
JIOTUYECKH H3-
JIOYKEHEI, J10-
MyCKAaloTCs He-
3HAYUTENIbHEIE
HEIOYETH B
OTBETE CTY-
JICHTA, TAKHE
KaK OTCYT-
CTBHE CaMoO-
CTOSTENHLHOTO
BBIBO/Ia, peye-
BbIE OLIMOKY U

p

Hwuxe 60

Heynosne-
TBOPUTEIHHO
(He 3a4TeHO)

OrneHka «HEYyTOBIIETBOPUTEIIEHOY» BBICTABISETCS CTY-
JICHTY, €CJIM OH HE 3HAeT 3HAYMUTEIBHON YacTH Ipo-
rPaMMHOTO0 MaTepHuajia, JOMYyCKaeT CYIICCTBCHHBIC
OIKOKY, HEYBEPEHHO, C OOJBIIUMHU 3aTPyTHCHUSMH
BBIMOJIHACT MPAKTUUCCKUE pPabOThI, HEOOXOMMBbIC
MPAKTUYECKUE KOMIIETCHIIMM HE C()OPMHPOBAHBI,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX MPOTPaMMoil 00y-
YeHHsl YIeOHBIX 33J]aHHii HE BBIMOJIHEHO, KAYECTBO UX
BBITTOJIHEHHSI OLIEHEHO YHCJIOM OalljioB, OMU3KHM K
MUHUMAaJIbHOMY

OrneHKa «He 3a-
YTEHO)» BBICTAB-
JISIETCS CTY/ICH-
Ty, €CIH
CTYJICHT HE 3Ha-
€T OCHOBHBIX
MOHSATHI TEMBI
IHUCIUIIIAHEL, HE
OTBEYAET Ha J0-
MOJIHUTEILHBIE
M HaBOJAIIINE
BOIIPOCHI Tpe-
nojaBaTeIs.




Kparkas xapakTepucTHKA OIIEeHOYHBIX CPEICTBA

No Haumenoeanue |Kpamkaa xapaxmepucmuka ouyenounozo|llpeocmaesnenue
n/n OUEHOYHO020 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 ghonoe

1 2 3 4

1 |Dx3amen CpencTtBo, MO3BOJISAIOLIEE OLEHUTh 3HaHUA, |KOMILIEKT 3Kk3aMeHa-

YMEHUS M BIaJICHUS 00yYaromerocs Mo y4yeO-|[[MOHHBIX OMIIETOB
HOU TUCLUIUIAHE.

2 |PacuerHo- CpencTtBo npoBEpKHM yYMEHMH NMPUMEHATH MO-{Kommiekr  3amaHuil
rpaguyeckas  pa-|JydeHHbIE 3HAHMS 110 3apaHee OINpPE/ETCHHON |IJIs BBINOJIHEHUs pac-
6ora METOAMKE /ISl PELICHHUs 33124 WK 3a/IaHUH 110 |4eTHO-TpagruecKon

MOJTYJIF0 WJIM IUCLIUILIIMHE B IIEJIOM. paldoThI

3  |KommokBuym CpencTBo KOHTpOJIS YCBOEHUS yueOHOTo Marte-|Bompocsr 1o Te-
puaia TeMbl, paszjesia WIM pa3[esioB AWUCLU-|Mam/pasjenam  JIuc-
IUIMHBI, OPraHU30BaHHOE KaK yueOHOE 3aHSATHE |[[UIUINHBI
B BHJIe co0OeceloBaHMs MpernojaBareis ¢ o0y-
YarOIIMMHUCS.

4 |KontponbHast pa-|CpeacTBO IPOBEPKU YMEHHMH MNPUMEHSATH MO-|{KOMIUIEKT KOHTPOJIb-
6ota Jy4eHHbIE 3HaHMA Ul peIleHUs 3a7ay oIlpe-|HbIX 3aJaHuil 0 Ba-

JICJIEHHOTO THUIIA [I0 TEME WIIN pa3zeny. puaHTam

5 |[Bammra  mabopa-|CpencTBo, Mo3BOJISIONIEE OLICHUTh YMEHHE H|TeMbl J1abopaTOpHBIX

TOpPHOHU pabOThI BJIaJIeHHe O0Y4Yarolerocst M3jaratb CyTh I0-|padorT.

CTaBJICHHOM 3a/ayd, CaMOCTOSITEJIbHO NpUMe-
HATH CTaHJAPTHBIE METOJbI ITOCTABJIEHHOW 3a-
naqu c HUCIIOJIB30BaHUEM HMEIOIEeNCs
nabopaTopHOil 6a3bl, MPOBOAUTH aHAIM3 MOJTY-
YEHHOI'0 pe3ysibTaTta paboThl. MOKET BBIIOJ-
HATBCA B UWHAMBUAYAJIBHOM MOpPAJKE WU
rpynnoi o0yyJaruuxcs.

6 |I[loaroroBka KoH-|IIpomyKT camocTosiTensHOU paboTHI CTyAeHTa,|TeMbl  cooOmeHui
CHeKTa TO TeMe,|[IPEeICTABIAIONMNA COOOM TOATOTOBKY KOH-

BBIHECEHHOTO  Ha|CMEeKTa MO0 Y4YeOHO-TPAaKTHUUYECKOW, ydeOHO-
CaMOCTOSITENIBHOE  |MCCIIEOBATEIbCKON MM HAy4YHOH Te€ME, BbIHE-
W3YYEHHUE. CEHHOM Ha CAMOCTOSATEIbHOE N3YUYECHHUE.

7 |IIpakTHueckoe 3a-|{3agaydl PEKOHCTPYKTHBHOIO YpPOBHs, M03BO-|KoMruiekr 3amad ams
naHue  (MpoBepKa|Jsiollie OLEHUBaTh M JUArHOCTHPOBATh yMe- |MPAaKTUYECKUX — 3aHs-
peleHus 3aJa4)  |HUS CHUHTE3MpOBaTh, AaHAIM3MPOBATH, 0000-|THil

marb  (akTUUeCKM UM TEOpeTUYECKUi
MaTepuasg, C YCTAaHOBIEHUEM IPUUYUHHO-
CIIEICTBEHHBIX CBsi3ed UM (opMynupoBaHHEM
BBIBOJIOB
8 |Tect CucrtemMa  CTaHIAPTU3UPOBAHHBIX  3aJaHuM,|DOHJ TECTOBBIX 3aja-

MO3BOJIAIOIIAs. aBTOMATU3UPOBATh IIPOLIENYPY
M3MEpEeHUs] YpOBHs 3HAHUN M yMeHHUil oOyuya-
IOLLErOCsl.

HUW IS TIPOBEEHUs
WUTOTOBOTO  TECTHUPO-
BaHU [0 JUCIAIIIAHE

MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu




HmwxHekaMCKuii XUMHKO-TEXHOJOTUYECKUN HHCTUTYT ((prIra)
beneparbHOT0 TOCYIaPCTBEHHOTO OOKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHUS
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxyremem VHDOPMAITMOHHBIX TEXHOJIOTHHA

Luxn gpusuxo-mamemamuyeckux OUCYUNIUH

VYyeOHbpIM M1aHOM 1O HampasieHuto moarotoBku 09.03.01 «MHdopMaTHka ¥ BBIYUCIHTEIbHAS
TEXHHUKA» I OOYYarOIIMXCsl MPEAYCMOTPEHO MPOBEACHUE TAOOPATOPHBIX 3aHATHUH MO JAUCIIH-
minHe Ou3nkKa.

JlaboparopHble 3aHATHS MO AUCIHUILTAHE MPOBOJATCSA B CHEIMAIIEHO 00OPYIOBaHHBIX Jia-
OopaTopusiX ¢ MPUMEHEHHEM HEOOXOJMMBIX CPEICTB OOyYeHHs: JabopaTOpHOTO 0O0OPYIOBaHMUS,
00pa3moB AJs UCCIeIOBaHUN, METOIMIECKUX 1mocoomid. Llens mpoBeneHus mabopaTopHbIX padoT -
MPAKTHYECKOE OCBOCHHUE TEOPETHUYCCKUX TOJOKCHHH JICKIIMOHHOTO MaTepuaja, a TakKe BbIpa-
00TKa CTYJCHTAMH OIPEJCIICHHBIX YMEHUH M HABBIKOB CAMOCTOSTEIBHOT'O IKCIEPUMEHTHPOBA-
HHA.

JlaGoparopuasi padora Nel. P.100. Mi3amepenue TMHEHHbBIX Pa3MEPOB.
Teoperuueckre BOIpock! AJisl NOATOTOBKY K JIAOOpaTOpHOU padoTe:
1. Yro 3Ha4yuT U3MEpUTH GUZNYECKYIO BETUUNHY?
2. YeM OTIIMYAIOTCS KOCBEHHBIE N3MEPEHUS OT MPSMBIX?
3. Kaxkue ObIBalOT MOTrpemIHOCTH U3MEPEHUIT?
4. Kak onpenenutb aOCOTIOTHYIO MTOTPEIIHOCTH prudopa?
5. [TlosicHuTe anropuT™MBbI ONpeAeNeHUs JOBEPUTEIHHOIO HHTEPBAIA IPU MPSIMBIX U KOCBEH-
HBIX U3MCPCHUAX.

JlaGopaTopHas padora Ne2. P.111.0OnpeneneHue yCKOPEHUs CUIIBI TSHKECTH TPU CBOOOIHOM T1a-
JICHUH TeJl.
Teoperndeckne BOMPOCH st TOJTOTOBKH K JTA00OPAaTOPHO padoTe:
1. Yro Ha3bIBaeTCs yCKOPEHUEM U YCKOPEHHUEM CBOOOJHOTO MajieHus?
2. Ot 4ero 3aBUCUT YCKOPEHHE CBOOOTHOTO TaieHUs?
3. Coopmynupyiite 3aKkoH BceMUpHOTo TATOTEHHUS.
4. Yro Ha3bpIBaeTCA HAPSHKEHHOCTHIO TPAaBUTALIMOHHOTO TOJIS?

JlabopaTopHas pa6ora Ne3. P.113. Onpenenenre CKOPOCTH IMyIN TPU TOMOITU 0aJTUCTUYECKO-
IO MasiTHUKA
Teoperuueckre BOIPOCH AJIsl MOATOTOBKY K JJaOOpaTopHO paboTe:
1. Kak pacnpenensiercs sHeprus MyJIu OpU yaape o HIMHAP?
2. CoopmynupyiTe U 3alUIIATE 3aKOHBI COXPAHEHUS HMITYJIhCa U MEXaHHUECKOW DHEPTUH.
3. Kakue cucteMbl Ha3pIBatOTCSI KOHCEPBATUBHBIMU?
4. Ilpm xakux B3aUMOJICHCTBUSX MOXKHO NMPUMEHATh B MEXAHHKE COBMECTHO 3aKOHBI COXpa-
HEHUS PHEPTUU U UMITyJIbca?
5. Ilouemy B paboTe peKOMEHIYETCs CTPENISITh TOJIBKO M0 HETIOABHKHOMY IIMIIMHIIPY?

JlabGoparopuasi padora Ned. P.121. OnpenesieHne MOMEHTAa UHEPIIMM MaXxOBOr'O KOJIECA W CHUJIbI
TPEHHUSI B OLIOPE
Teoperuueckre BOIPOCH AJIsl MOATOTOBKY K JJAOOpaTopHOU paboTe:
1. UYro Ha3bIBaeTcs BpauaTeIbHBIM MOMEHTOM, MOMEHTOM MHEPIIMA U MOMEHTOM UMITYJbca?
2. CdopmynupyiTe OCHOBHOM 3aKOH JMHAMUKH BPAIIATEIHLHOTO IBHKCHUSI.
3. HamummuTe 3aK0H COXpaHEHUs! YPHEPTUU IPUMEHHUTEIBHO K JJaH- HOM J1abopaTopHO# pabo-
Te.




4. Kak OyayT omyckaThCsl Tpy3bl m (OBICTpEE WM MEIJICHHEE), €CIU UIMHAPUIECKHUE TPY-
3bI Ha KPECTOBHMHAX MaxOBOT'0 KOJIeca MOABUHYTH K OCH BpateHus? OTBeT 000CHYyiiTe.

JlabGopaTopHnasi paGora NeS. P.131. Onpesenenrie yHUBEpPCAIbHOW ra30BOM MOCTOSHHOW METO-
JIOM OTKAYKH.
Teoperrueckue BONPOCHI IS MOATOTOBKH K JJAOOpaTOpHOU padoTe:

1. Kakue BenTM4MHBI Ha3bIBAIOTCS MapamMeTpamMu cocTostHus? JlaiiTe ux onpeneneHue.

2. Kakoli ra3 Ha3pIBaeTCs UACATLHBIM?

3. Kak 3anuceiBaercsi ypaBHEHUE COCTOSIHUSI UCAIbHOTO Traza?

4. Yro Ha3bIBaeTcs oqHUM MoJieM BemecTBa? 5. Kakue (akTopsl BIUSIOT Ha TOUHOCTh U3MeE-

pEHMII MapaMeTpOB COCTOSIHHSI raza’?

JlaGopaTopuas padora Ne6. P.132. Onpenenenue oTHOIIeHUs TemoemMkoctei raza Cp/Cy.
Teopernyeckue Bonpocs! i1t HOATOTOBKH K J1aOOpaTOpHON padore:
1. Yto Ha3bIBaeTCs YAEIBbHON U MOJISIPHOM TEIII0EMKOCTBIO, KAK OHU B3aUMOCBSI3aHbI?
2. Tlouemy Cp Gonbie Cv ? Jloka3zaTh ypaBHeHHe Maiiepa.
3. Kakoii poriecc Ha3bpIBaeTCs aarnadaTHIeCKIUM?
4. Kaxkue ra3oBble NpOLECCHl COBEPIIAIOTCA BO BPEMsI BBIIOJIHEHHs PAa3IUUHBIX TANOB JdaH-
HO paboThI?

JlabopaTopuasi pa6ota Ne7. P.200. 3HaKOMCTBO C 3JEKTPOU3MEPUTEILHBIMI PUOOPAMH.
Teopernyeckue BOnpocs! i1t HOATOTOBKH K JIaOOpaTOpHO padore:
1. C npubopamu Kakoil CHCTEMBI BBl TO3HAKOMHIIUCH? OOBICHUTE PUHIUIT PAOOTHI.
2. Kak nomobpath BepXHUil pesen quana3oHa U3MEpeHU Ui NoJdy4eHus 6osee TOUHbIX pe-
3yJbTaTOB?
3. Kakum nomkeH ObITh J1yd 3peHHs. OTHOCUTENIBHO LKA IPH OTCUETE Pe3yIbTaToOB?
4. Yto Ha3bIBaeTCs NPUBEIECHHOW U OTHOCUTEIHLHOU MOTPEIIHOCTHIO?
5. CoOTBETCTBYET JIM TpeJienbHas a0COMOTHAs TOTPEUIHOCTb, BEIYMCIEHHAS MO KJIacCy TOY-
HOCTH, ICUCTBUTEILHON MOTPEITHOCTH Mprubopa’?

JlabopaTopHasi pabora Ne8. P.212.M3mepeHune 3J1eKTPOEMKOCTH KOH/IEHCATOPOB.
Teoperndeckue BOnpocs! st HOATOTOBKH K JJaOOpaTOpHO padoTe:
1. KakoBo Ha3HaU€HUE U YCTPONCTBO KOHACHCATOPOB?
2. Yro Ha3pIBaeTCA MEKTPOEMKOCTHIO? EMHUIIA U3MEPEHNUS AIEKTPOEMKOCTH.
3. O0bsicHUTE TPUHLIUIT U3MEPEHUSI FJIEKTPOEMKOCTH C TOMOIIbIO0 MOCTa iepe
4. Kakue COOTHOLIEHUs MEXIY 3apsAaMu, HANpsHKEHUSMH M 3JEKTPOEMKOCTSIMHU MPH Mapaj-
JIEIIBHOM M TIOCJIEIOBATEIbHOM COEIMHEHNN KOH/IEHCATOPOB?
5. Kakue quaiaeKTpUKU MPUMEHSIOTCS B KOHJIEHCATOpaX, M Kakue OBbIBAIOT TUIIBI KOHJIEHCATO-
poB?
6. Kak 1nManeKkTpuK BIUSET Ha 3JIEKTPOEMKOCTh KOHJIeHcaTopa?

JlabopaTopnasi padora Ne9. P.221. M3MmepeHure conpOTUBIECHNS IPOBOIHUKOB.

Teoperudeckre BOIpoCk! AJisl MOATOTOBKY K JIAOOpaTOpHOU padoTe:
1. Uto Ha3bIBaeTcs IEKTPUUYECKHM TOKOM, CHIIOM TOKa M IUIOTHOCTHIO TOKa. B Kakux enuHu-
[1ax OHM U3MEPSIOTCA?
2. Yto Ha3bIBaeTCs 3IEKTPOABUKYIIEHN critoil? [louemMy B 3aMKHYTOH LIENU 3JIEKTPUUECKHE CH-
JIbl HE MOTYT JJINTEIbHO NOAEPKUBAThH JIEKTPHUUECKUIA TOK?
3.CopmynupoBath 3akoH OMa B HHTErpaibHOM (popmMe A MOTHOM Leny U yJacTKa HEMH.
4. Yto Ha3bIBAETCS JICKTPUUECKUM COMPOTUBIICHHEM? OT Yero 3aBUCUT CONMPOTUBIICHUE BJIEK-
TPUUYECKUX MPOBOJHUKOB? B KakuX eAMHMIIAX OHO U3MepseTcs?
5. ChopmynupoBath repBoe u BTopoe npasuia Kupxroda.
6. OOBSACHUTD NPUHIHII JCHCTBUS MOCTA MMOCTOSIHHOTO TOKA.

JlabopaTopnass padora Nel(. P.231. Onpenenenue ropu3oHTaJIbHON COCTaBISAIONIEH Hamps-




KEHHOCTU MarHUTHOTO MO 3eMIH

Teoperudeckre BOIPOCHI AJIsl MIOATOTOBKH K JIAOOPATOPHOI padoTe:
1. BennunHa 1 HanmpaBJe€HUE CHIIbI AMIIEpa.
2. HOBGI[GHI/IG paMKu C TOKOM B MAarHuTHOM IIOJIC. I/IHIIyKI_[I/ISI 1 HANPAKCHHOCTb MAarHUTHOI'O
T0JISA, UX €IUHUIIBI U3MEPEHHUS.
3. O0bscaute 3akoH buo—Casapa—Jlamnaca.
4. Meroauka W3MEpEeHUs] HAMpPsHKEHHOCTH MAarHUTHOTO MOJIs 3eMJIM C MOMOUIbIO TaHI€HC—
raJibBaHOMETpA.

JlaGoparopuasi pabora Nell. P.311. Onpenenenue mokaszaresiss NpeJOMIICHHs CTEKJIa C MOMO-
LIbI0 MUKPOCKOTIA.
Teoperuueckre BOIpOCk AJisl MOATOTOBKY K JIaOOpaTOpHOU paboTe:
1. ChopmynupyiiTe OCHOBHBIC 3aKOHBI T€OMETPHYECKON ONTHUKH.
2. Kak cBsizaHbI MOKa3aTeb MpeJoMIICHHUS Cpeibl U CKOPOCTh PaclpoCTpaHEHHs CBETa B HEl?
3. [loueMy mipu pacCMOTpPEHUHU MPEIMETa Yepe3 INTOCKYIO CTEKIISTHHYIO TJIACTUHKY OH KaKeTCs
PacToIOKEHHBIM OJIHKE.

JlaGopaTopHas padora Nel2. P.324. OnpeneneHue AAMHBI CBETOBOW BOJIHBI C MOMOUIBIO JIH-
(bpaKIMOHHOHN PEIIeTKH.
Teopernyeckue BOnpocs! A1t HOATOTOBKH K JIaOOpaTOpHO padore:
1. CnoHTaHHOE€ W WHIYIHMPOBAHHOE HW3JIy4YEeHHE. YCTPONCTBO M MPUHIHMIT PaOOTHI TeIUi—
HEOHOBOTO JIa3epa.
2. NAudpaxius cBeTOBOM BOJIHBI Ha AU(PPAKIIMOHHON peniéTke. Y CI0BUe MAKCHMYyMa.
3. Kakas kapTuHa Ha0Jt0JjaeTcs Ha SKpaHe IpU OCBELICHUHU AU(PaKIIMOHHON PeIIeTKU TyYKOM
6emnoro cera?

Matepuanbl 1ab0opaTOpHBIX pabOT MPUBEIEHBI B METOJUYECKUX YKa3aHUSX,
pa3pabOTaHHBIX ITUKIOM (DU3UKO-MATEMATUYECKUX AUCIUTLINH

HanmeHnoBaHMe METO/I. yKa3aHUsI U aBTOPHI Kon—Bo 7Kk3.
1. O6mas ¢pusuka: pykoBoJCTBO 1o JabopatopHomy npak- | ObC «Znanium»
TUKYMY [DneKTpoHHBIN pecypc] : yueOHoe mocodue / [Tox | http://znanium.com/bookr
pen. .b. Kpsinenkoro, b.A. Ctpykosa. - M.: UH®PA-M, | ead2.php?book=345060#
2012. - 596 c. - Pexum nocryna: | Jloctym ¢ mo00# TOUYKH
http://znanium.com/bookread2.php?book=345060#, IO | UHTEpHET TOClie  pPEeru-
napoiito.- 9bC «Znanium» ['pud crparuu IP-anpeca HXTU
2. bukrarupos, B.B. ®usuka. JlabopaTOpHbIi MPaKTUKYM. 40 ox3.:
Yactp 1. Mexanuka u monekynspHas ¢usuka/ B.B. bukra- 20 — B 6ubm.0TA. YHUILL
rupoB, E.B. SIkoBneBa. — Cankr—IletepOypr: CBoe uzna- HXTHU
TenbcTBO, 2020. — 106 c. 20 - Ha kad.
3.Ba¢un, J.b. 3aganus ais caMOCTOATENbHOM paboThl 1O 34 5x3. B 0OuOI.0TH
¢uszuke. Y.3: yueb.mocoome / J.b.Bapun; KITYVY.- YHUIL HXTU
Humxaexamck: HXTH,2012.-166 c.
4 SlkosneBa, E.B. ®usuka. OcHOBHBIE 3aKOHBI U (HOPMY- 40 5K3.:
JBI: CHOPAaBOYHUK JUIs cTylneHToB BY30B/E.B. SIxosneBa.- | 1 3k3 — 6ubm.ora. YHUL]
Hwuxnexamck:HXTH,2013.-84 c. HXTHN

39 sk3. Ha Kadenape

Kaxxnas MHCTPYKITUSI COJIEPKUT KpaTKHE TEOPETUIECKHUE CBEJICHHUS, OTHOCSIINECS K TaHHOM
pabote, mepeueHb HEOOXOIUMOT0 00OpYAOBaHUS, MOPSIAOK BBITTOJHEHHS PabOThI, KOHTPOJIbHBIE
BOTIPOCHI.

Kputepun onenkn 1adopatopHbix pador no ¢pusmnke B 1 cemectpe


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

[Tpu moaroroBke k mabopaTopHoi padbore o gucruinHe «Dusukay» B 1 ceMecTpe CTyaeHT
AOJIKCH BBIITOJIHHUTL CICAYHOMUC BU/IbL pa60T:

1 cemecTp
MuHuMaNBLHBIN MakcuMaJabHBIA
Buabl pador
oasn 0aJsn

CamocTosTenpHass MpopadoTKa TEOPETHIECKOTO 58 96
MaTepuaa K JJabopatopHoi paboTte ’ ’
O3HakoMJIEHUE C YCTaHOBKOW, IPHUOOPOM, METO- 58 96
JTIUKOU BBITTOJTHEHHMS JTAOOPATOPHOM pabOTHI ’ ’
BrimonmHeHHE HEOOX0IUMOT0 IKCTICPUMEHTA 5,8 9,6
OO6paboTka pe3yapTaTOB HCCIEIOBaHUS, MOCTPO- 58 96
eHue rpaduKoB ’ ’
AHanu3 pe3ylbTaToB UCCIEAOBAHUS U BBIBOJ IO 58 96
pabore ’ ’

UTOroO: 29 48

Takum oOpa3om, Kaxaas JabopaTopHas paboTa OIEHUBAETCS MUHUMYM B 29 0ajoB, Mak-
cumyM B 48 GamnoB. Ilocie BRITIOTHEHUS BceX pabOT pacCUUTHIBACTCS UTOTOBBIN 0OaJUI 1O TaHHO-
My OILIEHOYHOMY CPE/ICTBY, KaK cpefHee apu(MeTHyecKoe 1Mo BceM J1ad0paTOPHBIM PadoTaM.

Kpurepun onenkn 1adopatopHbix padoT no ¢pusmnke Bo 2 cemecTpe

[Tpu moaroroBke k maboparopHoii padore mo aucnuiuinHe «DusmKa» BO 2 ceMecTpe CTy-
JICHT JTOJI’KEH BBIMIOJIHUTH CIEAYIOIIUE BUABI padoT:

2 cemecTp
MuHuMaIbLHBIA MakcumaJjibHbII
Buasl pador
oasn 0aJsn

CamocTosTenpHass MpopaboTKa TEOPETHIECKOTO 16 24
MaTepuaia K 1abopaTtopHoi pabore ’ ’
O3HakoMJIEHUE C YCTaHOBKOW, TPHOOPOM, METO- 16 24
JIMKOM BBINOJIHEHHSI 1a00paTOpHOI paboThI ’ '
BrimonHeHne He06X0AUMOTO SKCIIEPUMEHTA 1,6 2,4
OO0paboTka pe3ynbTaTOB HCCIEIOBaHUS, MOCTPO- 16 24
eHue rpaguKoB ’ '
AHaIM3 pe3ysIbTaTOB MCCIICIOBAaHUS W BBIBOJ IO 16 24
pabote , ,

UTOroO: 8 12

Taxkum oOpaszom, kaxaas 1abopaTopHast paboTa OIEHMBAETCS MUHUMYM B 8 0ajioB, MaKcH-
MyM B 12 6amnoB. Ilocie BbinmoaHeHHs BceX pabOT pacCUUTHIBAETCS UTOTOBBIN Oalll O JaHHOMY
OLIEHOYHOMY CPEJICTBY, KaK cpe/iHee apupMeTHIEeCKOe 110 BCEM J1ab0OpaTOpHbIM padoTam.
MunmCcTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu
HwmxHekaMcKuii XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiinan)
beneparTbHOTO TOCYAAPCTBEHHOTO OOKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHS
BbICIIET0 00pa30BaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxyremem UHDOPMAITMOHHBIX TEXHOJIOTUN




Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHpOpMaTHKa ¥ BEIYUCITUTEIbHAS TEXHUKA
(K00 u HaumeHoB8aHue)
[Tpoduns/mporpamma: ABTOMAaTU3UPOBAHHBIC CUCTEMBI 00PaObOTKN MHGDOPMAIIMK W YIIPABICHUS
(Haumenosanue)

Y4eOHbIM MmnaHoM 1o HampapieHuto noaroroBku 09.03.01 «MubopMaTHka W BBIYUCIIH-
TelabHas TEXHUKa» IS 00Y4aIOIIUXCS IPEIyCMOTPEHO NMPOBEACHUE NPAKTHYECKUX 3aHATHI 110
muciuminHe @u3nka Bo 2 cemectpe. OO0yyaromumcs MmpeagaraloTcs pa3HOypOBHEBBIC 3a7a4u U
3a/1aHUsI PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIONIME OIICHUBATH U JIMArHOCTHUPOBATH YMEHUS
CUHTE3UPOBaTh, AHATTU3UPOBATh, 00001IaTh (PAaKTUUECKUI U TEOPEeTUUYECKHI MaTepHual ¢ popmy-
JIUPOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIIEHUEM MIPUUMHHO-CIIC/ICTBEHHBIX CBS3EH.

3ananue 1

1. JIBa 0TMHAKOBBIX 3apsHKEHHBIX IIAPUKA MACCOM M= 5 T, TIOJIBEIICHHBIX B OJTHOW TOYKE
Ha HUTAX JUIMHBI 1= 12 c¢M , pa3omuInuch Tak, 4TO Yroll MeXAy HUTAMHU cTan paBeH 0=600 . Ompe-
JIEJIUTE 3apsi/l MAPUKOB.

2. JIpa snementa (¢ 1 = 1,2 B, r1 = 0,1 Om; €2 = 0,9 B, r2 = 0,3 OM) coeuHEHBI OHO-
UMEHHBIMU TositocaMu. CONpOTUBIIEHUE COETUHUTENBHBIX IPoBoa0OB I = 0,2 OMm. Onpenenutsb
CUJIy TOKA B LICTIH.

3. DNEeKTpOKUMIATUIBHUK CO CIHpaibio conporusieHueM R= 160 Om nomectunu B co-
cyn, coaepxamuid Boagy oobemom V= 0,5 1 npu temmneparype T= 293 K u Bxitouniau B ceTh
HanpspkeHueM U= 220 B . Yepes Bpems t= 20 MuH cnvpaib BbIKIOUYMIM. Kakoe KoIn4ecTBo BO-
nbl Beikuneno, ecinu KI1JI cnupanu n= 80%.

3aganue 2

1. ITo nByM mapajuieabHbIM O€CKOHEYHO UIMHHBIM MPSIMBIM ITPOBOJHUKAM TEKYT TOKH I
1=20 A u I =30 A B onHoM HanpasneHuu. Paccrosinue mexnay nposogaukamu d=10 cm. Bei-
YUCIUTh MarHUTHYIO MHIYKIHMIO B TOYKE, YAAJEHHOH OT 000MX MPOBOJHMKOB Ha OJMHAKOBOE
paccrostaue r = 10 cwm.

2. TIy4oK 37€KTPOHOB BJIETAET B MPOCTPAHCTBO, TJI€ BO30YKIECHBI OJTHOPOJIHOE JIEKTPH-
yeckoe rojie HanpsbkeHHocThio E = 1,5kB/M u nepneHaukynspHoe eMy MarHUTHOE I0JIE C MH-
nyknued B = 1,5MT. CkopocTh 27€KTpOHOB ITOCTOSIHHA M HAIIPaBJIEHA MEPIEHIUKYIISIPHO BEKTO-
pam E u B. Haiitu ckopoctb nBuHKeHUs 37eKTpoHOB. Kak OynyT OBUTaThCsl 3JIEKTPOHBI, €CIH
BBIKJIIOUUTH AJIEKTpudeckoe none? KakoB paguyc KpHBH3HBI TPA€KTOPHH JJIEKTPOHOB B 3TOM
ciyvae?

3aganmne 3

1. Ha mudpaxmumonnyro pemetky mjmHou 1 = 1,5 , conepkameit N = 300 mrpuxos, naga-
€T HOPMaJIbHO MOHOXPOMAaTHUYECKUI CBET ¢ JATUHON BOJHBI A = 550 HM. Omnpenenuts: 1) uncio
MaKCHUMYMOB, HaOJII0Ja€MbIX B CHEKTpe MUPPAKIIMOHHOMN pereTku; 2) yroiy, COOTBETCTBYIOINN
MOCJIEAHEMY MaKCUMYyMY.

2. Cobuparomas auH3a ¢ POKycHbIM paccTtosinueM f = 25¢cMm npoerupyer uzoOpakeHue
IIpeMeTa Ha SKpaH, OTCTOSAIIEM OT JIMH3bI Ha paccTosiHUMM L = 5SM. DKkpaH NpuABUHYIH K JTUH3E
Ha AL = 18cMm. Ha ckombko ciiefyeT nmepeMecTuTh MpeMeT, 9YTOOBI OMATh MOTYyYUTh PE3K0E H300-
pakeHue npeamera?

3. VI3 cMOTpOBOTO OKOIIKa Meun u3inydaercs notok sHeprun ®e = 4x/x/mun. Onpene-
UTH Temmeparypy T meun, ecli IIomab oKomka S = 8cm? .

OcranbpHble BapHaHThI 3aJaHU MPUBEICHBI B METOIUYECKUX YKa3aHUX, pa3pabOTaHHBIX
IpernoiaBaTeNsiMi LUKIa QU3MKO-MaTEMAaTHYECKUX JUCIUILINH!




1. bukrarupoB B.B., flkoBneBa E.B. 3amanus mo ¢usuke 1jisi caMOCTOSITEIBHOU pabOThI CTY/ICH-
toB. Yacte 1./ Hmwxuexkamck: HXTU (punman) ®I'BOY BITO «KHUTY», 96 c.
2. bukrarupor B.B., SIxonesa E.B. 3amanus mo ¢usuke s caMoCcTOATEILHON pabOTHI CTY/ICH-
toB. Yacts 2.// Huwxuekamck: HXTU (¢unuan) ®I'BOY BIIO «KHUTVY», 92 c.

Bapuanm Pa3zoenvl u nomepa 3a0au
Dnekmpocmamuka, dnekmpomaznemusm T'eomempuueckan u 60110605
Dnexmpoounamuka onmuka

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

Kpurtepuu onieHKH NpaKTHYECKUX 3aHATHI

Bo 2 cemectpe oOyuaromiuiics BBIOMHSAET 3 MHAWBUAYAIBHBIX 3a/laHUs. 32 pelIeHue Kax-
JIOTO OH MOXKET MOJIYIUTh OT 3 10 6 6ayutoB. [IpakTuueckoe 3aHsATHE OIIEHUBACTCS MUHUMYM B 3 -
4 Gaya (ecnu He CIIPaBUIICS € 3aJJaHMEM Oe3 MOMOIIM MTPEToiaBaTelis), MaKCUMYM B 5 - 6 OaisioB
(ecnu cripaBUIICS € 33JTAaHUEM CaMOCTOSITEIIBHO).

W TOroBBIi peHTHHT MO MPAKTHYECKUM 3aHSATHSIM IPOCTABIAETCS Kak cpeHee apudmernye-
CKO€ TIOJIYYCHHBIX OQJIJIOB 32 PENICHHUE 3 WHINBHUIyaJIbHBIX 3aJJaHUH.

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHIECKUN HHCTUTYT ((huiinan)
(benepaabHOro rocyAapCcTBEHHOT0 OI0PKETHOTO 00pa30BaTeIbHOIO YUPEKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3aHcknii HalMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

@akyremem NHDOPMAITMOHHBIX TEXHOIOTHHA
Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarotosku: 09.03.01 «MHpoOpMaTHKA ¥ BEIYUCTUTEIbHAS TEXHUKAY
(K00 u HaumeHoBaHUE)



[Tpoduns/mporpamma: ABTOMAaTU3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHMDOPMAITUN U YIIPABICHUS
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(Haumenosanue)
Bonpoch! 1Jis1 KOJIJIOKBHYMOB
10 JMCUHUILIMHE QH3HKa

KosutoxkBuym Ne 1.
Paszgea S - 6. DiekTpoMardeTusm. JJIeKTPOMArHUTHbIE KOJ1e0aHWsI M BOJIHBI.

MarHuTtHoe 1oJie U ero XapakTepUCTUKH.

JelicTBMe MarHUTHOTO 110151 HAa TOK. Cuna Amnepa. 3akoH AMrepa.
Cuua Jlopenua.

MarnutHoe nose ABUXKYIIerocs 3aps/a.

3akon buo-Caapa-Jlamaca.

Teopema I'aycca a8 MAarHUTHOTO TMOJIS.

SIBienHue anekTpoMarHuTHOM nHAYKIMK. 3akoH Papanes — Makceria.
WNuaykrtuBHocTh. CamouHayKIus. B3auMuas nHAyKIuS.
Tpancdopmarop. DHEpPrus MarHUTHOTO TTOJIS.

Jua- u napamaraetuku. @eppoMarHeTHKU U UX CBOMCTBA.
CBoOoHBIC KOJICOaHUs B KOJIEOATSIIEHOM KOHTYPE.
BriHyX1eHHbBIE 2TIEKTPOMarHUTHBIE KOJICOaHMsI.

Ilenn mepeMeHHOro TOKA.

DneKTpOMarHUTHbHIE BOJHBL. Y paBHeHUs MakcBeia.

["eneparus 3JeKTPOMAarHUTHBIX BOJH.

KosutokBuym Ne 2.
Paznen 7. 'eomeTpryeckasi M BOJTHOBAS ONITHKA
CoBpeMeHHbIE NPEJICTABICHUS O CBETE.
OcHOBHBIE 3aKOHBI TEOMETPUYECKOM ONTHUKH.
BrIBOJ 3aK0HA MPETOMIICHHMS CBETA.
Tounkue nunH3bl. [locTpoeHne n300paxeHns IpeaMeTOB ¢ TOMOIIBIO JINH3.
OcHoBHbIE (OTOMETPUYECKNE BETHUUNHBI.
KorepeHTHOCTh 1 MOHOXPOMOTHYHOCTH CBETOBBIX BOJH. HTepdepeHius cera.
MeTtobl HaOMOA€HN UHTEP(EPEHITNH CBETA.
WuTepdepeHiiys cBeTa B TOHKHUX IJICHKAX.
[Tpumenenue uaTEpHEepeHIINHU.
Hudpaxkuus csera. [Ipunuun I'rolirenca-dpenens.
O6ocHOBaHME NMPSAMOJIMHENHOCTH paclpocTpaHeHUsI cBeTa. 30Hbl DpeHers.
Judpakius cBeTa OT OJHOH IIEIH.
Paspenraromias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.
JudpakumonHas pemerka.
Hucniepcus ceera.
ITonstpusanus ceera. EcTeCTBEHHBIN U NOJIAPU30BAHHBINA CBET.
[TonstpuszaTopsl. 3akoH Mastoca.
Crioco6bI nostyueHust Mo pU30BaHHOTO CBETA.

KonnokBuym Ne 3

Paszgea 8. KBanTOBO-ONTHYECKHE SIBJICHUS
TennoBoe uznyuenue. 3akon Kupxroda.
3aKOHBI U3JTy4EHUS CBETA.
dotoanexkrpuueckuii 3hdexT.
®dopmyna DiHIITEHA A1 BHEITHETO hoTodddeKTa.
Macca u umiynsc GpoToHa.
Mopnens atoma Pezepdopaa. [Tocrymnarer H.bopa.
Teopus crpoeHus aroma Bogopoja 1o bopy.



8. Hudpakmus mukpovactuil. Bomnsl ae bpoiis.

9. CootHorenus HeonpeaeneHnocrel [ eitzenbepra.
10. BonHoBast GyHKIMS ¥ €€ CTATUCTHYECKUI CMBICIL.
11. VpaBuenue lllpenunrepa.

KoninokBuym Ne 4

Pazgen 9. ®usuka siaipa v 3JieMEHTAPHbBIX YaCTHIL
OO6ume cBefeHus 00 aTOMax | Aapax.
Dneprus cBs3u. Jledekt Macchl spa.
EctecTBeHHas painOaKTUBHOCTD. 0., 3, Y — U3TyUYCHHUSI.
3aKOHBI paJMOAKTUBHOTO pacraja.
BpeMeHHbIe XapaKTEpUCTUKU PaJMOAKTUBHOTO Paca/ia.
N3mepenus painoakTUBHOTO U3TYyUYECHUSI.
Snepuble peakuuu. VcKyccTBeHHas! paliOaKTUBHOCTb.
[Tosutpon. B* pacna. DIEKTPOHHBIN 3aXBar.
. Peaknus nenenus. llennas peakuus.
10. AnepHsIii peakTop.
11. Peaknus cunresa. TepMosiiepHas peakiiusi.
12. Tunbl B3aUMOJICHCTBUS dJIEMEHTAPHBIX YaCTHII.
13. OcHoBHBIE CBeZIeHUS 00 3IIEMEHTAPHBIX YacTULIAX.

CoNOR~ LN P

Kpurepuu o1ieHKH 0TBeTa CTY/IEHTA HA BONIPOC
KkoJ/utokBuymMa Ne 1,2, 3, 4 Bo 2 cemecTpe

MakcuManbHOE KOJIHYECTBO OaJLIOB 3a yembovipe KOJJIOKBHUYMAa BO 2 CEMECTPEC 8, T.C. 3a
KaXKJIbIi KOJUIOKBUYM MAKCHUMAJIBHOC KOJIMICCTBO 0aJIJI0B COCTaBIISIET 2,0 Oamia.

MuHMMAJIEHOE KOJUYECTBO OaJLIOB 3a yemovipe KOJJIOKBHYMA BO 2 CEMECTPE 6, T.C. 3a
KaXKObIN KOJUIOKBUYM MUHHUMAJIbHOC KOJIMYCCTBO 0aJIOB COCTaBJISET 1,5 0aJjia.

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHAKO-TEXHOJIOTHYECKUN WHCTUTYT ((huiinan)
(benepaabHOro roCyAapCTBEHHOT0 OIOPKETHOT0 00pa30BaTeIbHOIO YUPEKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3aHcknii HalMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

@akyremem NHDOPMAITMOHHBIX TEXHOIOTHHA

Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 09.03.01 «MudbopMaTrka ¥ BEIYMCAUTEIbHAS TEXHUKA»
(K00 u HaumeHosanue)
[Tpoduns/mporpamma: ABTOMAaTU3UPOBAHHBIE CHUCTEMBI 00PaObOTKN MHGDOPMAIIMK ¥ YITPABICHUS

KomnuiekT 3axanuii 111 BbINIOJIHEHUS pacdeTHOH padoThl Ne 1
no aucuuminHe Pusuka



Pa3nea 4. DiekTpoiMHaMUKa

3apaua 1. OT UCTOYHHUKA, Pa3HOCTH MOTEHIIMATIOB Ha KiieMMax kKoToporo U, TpeOyercs
nepeAaTrb MOIHOCTh P Ha paccrosuue L. JlonmycTtumas «moteps» HampsiKeHUs B MpoBoAax nN.
Paccunraiite MUHUMaJIBHOE CEYEHHE S MEIHOTO MPOBOJIA, IPUTOTHON /I STOU LEMH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Howep Uo, kB P, MBr L, km n %
3aaun
411 100 5 5 1
412 200 3 6 2
413 300 6 10 3
414 150 10 3 15
415 750 ] 7 25
416 100 7 ] 0.75
417 200 8 3 1
418 300 9 9 2
4.1.9 150 7 5 3
4.1.10 750 5 6 15
4111 100 3 10 25
4112 200 6 3 0.75
4113 300 10 7 1
4114 150 4 ) 2
4115 750 7 8 3
4116 100 8 9 15
4117 200 9 5 25
4118 300 2 6 0.75
4119 150 5 10 1
4.1.20 250 3 3 2
4121 100 6 7 3
4122 200 10 ] 15
4123 300 ] 8 25
4124 150 7 9 0.75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4127 200 5 10 3
4.1.28 300 5 3 15
4.1.29 150 6 7 25
4.1.30 250 ] 5 0.75

3agauya 2. C xakuM Ko3(h(HUIMEHTOM IOJIE3HOrO AEHCTBUS paboTaeT CBUHIIOBBINA aKKy-
mymstop, JIC kotoporo U, eciiu Bo BHemIHeH 1ienu conpoTtusienueM Runer tok | ? Kakyto mak-
CHUMAJIbHYIO TIOJIE3HYI0 MOITHOCTh MOXKET JIaTh aKKyMYJISITOp BO BHeUIHed nenu? Kak mpu sTom
n3MmeHurcs ero KIT/?

Tao6auna 4.2 (x 3anauam 4.2.1 — 4.2.30)

Homep U,B R, Om I, A

3aaa4um
421 2,15 0,25 5
422 2,1 0,2 4
4.2.3 19 0,18 6
4.2.4 2,4 0,3 45
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 5,5
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8




4.2.9 2,25 0,17 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4.2.12 1,85 0,2 54
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 19 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 5,5
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 5,4
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KommuiekT 3agaHuii 1Is1 BHINOJHEHUS] pac4eTHO padoThl Ne 2
1o qucuuIuiiHe Pusnka
Paznen S. DiekrpoMarseTusm
3agaua 1. Yactuna Maccsl M ¢ 3apsAA0M ( BJIE€TaeT B IJIOCKUN KOHAEHCATOp AJUHBI L
MOJ1 YIJIOM @ K IJIOCKOCTH IJIACTHH, a BbUIETAET Moj yrioM f . HaliTu nepBoHayalbHYIO KHHE-
TUYECKYI0 3Hepruto yactuubl Wo, eciii HanpsKeHHOCTh 3JIEKTPUYECKOTo MoJIsi BHYTPU KOH/IEH-
catopa E.

Taoauua 5.1 (k 3agavam 5.1.1 —5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3ajaun
5.1.1 1 1 5 /3 T /4 1
5.1.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.14 0,5 -1 3 /3 T /4 3
5.15 4 -2 7 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 /3 7 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 7 /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 T /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 7 /4 1
5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 T /4 8




5.1.23 2,5 8 4 7 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 7 /4 15
5.1.26 10 10 5 /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DIEKTPOH JBHXKETCS B OJHOPOJHOM MAarHUTHOM IIOJI€ C MHIAYKIMEH B Tak,

YTO BEKTOP €r0 CKOPOCTH, PAaBHOM 0, COCTABJISET C HAIIPABICHUEM BEKTOpPA MHIYKIIUU MAaTHUTHO-

ro noyst yroin o. OnpenenuTs paanyc W IIar BUHTOBOM JIMHUH, 1O KOTOPOH OYAET NBHraThCs
3JIEKTPOH.

Ta6auma 5.2 (k 3agauyam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,°
3aaa4u
5.2.1 0,01 2 /3
5.2.2 0,03 10 /4
5.2.3 0,02 1 /6
524 0,05 5 n/3
5.2.5 0,04 9 T /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 /6
5.2.11 0,01 2 /4
5.2.12 0,03 10 /3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 T /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 T /4
5.2.21 0,01 2 /3
5.2.22 0,03 10 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 T /4
5.2.25 0,04 9 /3
5.2.26 0,01 4 /4
5.2.27 0,03 3 /3
5.2.28 0,02 7 /6
5.2.29 0,05 6 T /4
5.2.30 0,04 8 /3

Kpurtepun ouenku pacdyerHoii padorsl Ne 1, 2 Bo 2 cemectpe

MaxkcuMaJIbHOE KOJIHYECTBO 0aII0B 3a JBE PAaCUSTHRIE PA0OTEI BO 2 ceMecTpe 8 0aJLI0B!
4 Garuta 3a IEpBYIO pacueTHYIO paboTy,

4 Gamta 3a BTOPYIO pacueTHYIO padoTy.

MuHMaIbHOE KOJIMYECTBO OAJUIOB 3a IBE pacueTHLIE Pa0OTHL BO 2 ceMecTpe 4 0asia.




[Ipu onenke pacueTHo-rpaduueckux paboT 1eraecooOpa3HO PYKOBOJCTBOBATHCS CIEHYIO-
MU KPUTEPHUSIMU OIICHKH 3HAHUH MO (DU3UKE, YIUTHIBAS JOMYIIEHHBIE CTYJEHTAMU OIIUOKH W
HEIOYCTHI.

I'pyovimu sBISAIOTCS OMIMOKH, CBUICTEIBCTBYIOIIUE, YTO CTYACHT: HE YCBOWJ OCHOBHBIC
(u3HUecKre TEOPUN U 3aKOHBI WIIM HE YMEET MPUMEHSTh UX MPU PEIICHUU 331a4 Pa3IUIHbIX TH-
MOB; HE 3HaeT (hopmyl, TpaduKOB, CXEM WM HE YMEET MPUMEHSITh UX K PEIICHUSM 3a]1a4; He 3Ha-
€T eNUHUIl (PU3UYEeCKUX BEIUYHMH MJIU HE yMEEeT IMOJIb30BAThCS MMH; K TpyObIM OIMMUOKaM OTHO-
CATCS TaK)Ke HEMPaBWIBHO C(HOPMYIMPOBAHHBIC BOIMPOCHI 3a7a4d WM HEBEPHBIE OOBSICHEHUS
X0JIa ¢ peIIeHHs, He3HAHNE IPUEMOB PEIICHUS 3a/a4, a TAK)KE OIMIMOKH, CBUACTEILCTBYIOIINE O
HEMPaBUJILHOM TTOHUMAaHWM YCIIOBHS 3aJa4ydl WIM HMCTOJKOBaHMs pemeHus. Kaxnas rpyOas
omuOKa oueHuBaetcst munyc 0,7 oann.

Hezpyovimu omubdkamu SBASIOTCS HETOYHOCTh 4epTeka, rpaduka, CXEMbl; MPOMYCK HIH
HETOYHOE HAIMMCAaHUE HAMMEHOBAHUS €AMHUIl (PU3MYECKHX BEIMYMH; BHIOOp HEpaMOHATBHOTO
xona pemenus. Kaxas Herpy6ast ommoka orieHuBaercs muxyc 0,5 bania.

K neoouemam OTHOCSTCS: HEpAllMOHAIbHBIC 3aIIUCU TIPU BBIYHCIICHUSIX, HEPAIMOHAIbHBIC
MIpUEMbl BBIYHCIICHHM, MPeoOpa3oBaHMii U pElIeHU 3a1a4; OTAeIbHbIE MOTPEIIHOCTH B HOpMY-
JIUPOBKE OTBETA; OT/IEIbHBIC OMMOKN BHIYMCIUTEILHOTO XapakTepa; HeOPE)KHOE BBHIMOJHEHUE 3a-
nucei, yeptexeil, cxem, rpaduxon. Kaxaplii Hegoder onieHuBaetcs muryc 0,25 oanna

WuTepBan 6ayuioB peiiTHHTA CTY/ICHTA 32 KaMIAYH) PACYETHYIO PA0OTY COCTABIISCT:

3,3 <R <4,0 6an1a eciu CTYICHT BBITIOJIHIII Pa0OTY TOTHOCTHIO 0€3 OMMOOK M HEJIOUETOB
WM TIPU BBIMOJIHEHUH PpaOOThI MOJIHOCTHIO 0€3 OMMOOK M HEIOYETOB, HO NIPU HAJIMYUK He Oolee
OJIHOM HE aKKypaTHOM 3aIMCH.

2,6 £ R < 3,3 6aaua craButrcs 3a paOOTy, BBIMOJHEHHYIO TIOJHOCTHIO, HO MPH HAJIHYUH B
Heill He Oostee 0HOM Herpy0oii OIMOKK U OJJHOTO HEJI0YEeTa Wl He 0oJiee IBYX-TPeX HEeI0YETOB.

1,9 <R < 2,6 6aj1a cTaBUTCS B TOM CJIy4ae, €CIIU CTYJICHT MPABHILHO BBIMOJIHUI HE MCHEE
1/2 Bcelt pabOTHI WM AOMYCTHII: HE OoJiee OHOM TpyOO OIMMOKM U IBYX HEJ0YETOB, WU HE 00-
Jiee 0/1HOM rpy0oil 1 oHOI HerpyOoii omunOKu, UK He 6oJee IBYX-TpeX HErpyObIX OMIMOOK, UITH
OJIHY HETpyOyI0 OIIMOKY U TPU HEJIOUETA.

R<1,9 6anna cTaBuTCSA, KOTAA YKCIIO OMUOOK U HEJOYETOB IPEBOCXOIUT HOPMY, ITPU KOTO-
poil MOXET OBITh BHICTABIIEHA OILIEHKA «3», WJIM €CJIM MPAaBUIBLHO BBIIOJIHEHO MeHee 1/2 Bceil pa-
OO0TBHI.

MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUi XMMUKO-TEXHOJIOTHUECKUN HHCTUTYT ((humuan)
beneparbHOT0 TOCYJaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKACHHS
BbICIIET0 00pa30BaHUs
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem VHPOPMAITMOHHBIX TEXHOJIOTUN
Lukn usuxo—mamemamuueckux OUCYunIuH

Hanpasnenue noarorosku: 09.03.01 «MudbopMaTrka ¥ BEIYMCAUTEIbHAS TEXHUKA»
(K00 u HaumeHosauue)
[Tpoduns/mporpamma: ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00pa00TKU MHMOPMAITNU 1

YITPAaBJICHU A

CamocrosiTesibHasi padoTa CTYACHTOB
10 JUCUUIUIMHE (PU3HKa

IlepeueHb TeM I KOHCIEKTOB
Pa3zpea 1. dusnueckre OCHOBEI MEXaHUKH
1. Pensmusucmckas mexaHuxa
Pa3znen 2. MonekynspHas GHU3MKa U TSPMOINHAMUKA.
2. Aenenus nepenoca: ouggysus, menionpoeooHoCmyb, 8513K0CHb.
Pa3npen 3. DaekTpocraTuka
3. Ceenemosnekmpuxu.




Pa3nena 5. DiekTpoMarseTu3M

Mazenumuule nojsi coneHouda u mopouod.
Paznen 6. D1eKTpOMAarHUTHBIE KOJACOAHUS U BOJIHEI

Pezonanc nanpsscenuii. Pezonanc mokos.

Pa3pen 7. 'eomerpudeckas M BOJHOBas ONTHKA
THonsamue o conoepaghuu.

Pa3nen 8. KBaHTOBO-ONITHYECKHE SIBJICHHUS.
OnmuuecKkue K8AHMOBble 2eHEPAMOopbl.
Pa3znen 9. ®usuka sipa u 3JI€MEHTAPHBIX YACTHII.
Ilepcnekmusvl pazsumus s0epHoul 3nepeemuxu. Ilpobnema ynpasisemvlx mepmosoepHbiX peak-
yui.

KOHCIEKThI BBIONHSIOTCS MUCHBMEHHO B CHELHUATIBHBIX TETPAISIX ISl CaMOCTOSTEIbHOM
paboThI CTYICHTOB.

Kpurepun ouenuBanusi koucnekroB CPC
1 cemecmp

MakcuMaJIbHOE KOJHMYECTBO 0aIOB 3a KOHCIIEKTHI 110 mpem pasaeaaMm Ne 1,2.3 B 1 ce-
Mectpe 3 0ajia, T.€. 3a KaKJI0€ MOJIHOE PACKPBITUE TEMbl MAKCUMAILHOE KOJIMUYECTBO OAJIOB CO-
craBisaer 1 Oam.

MuHEMAJIEHOS KOJHWYECTBO 0aIOB 32 KOHCIEKTHI 10 mpem pasaeiaMm Nel,2.3 B 1 ce-

MecTpe 2 0aJijIa, T.€. 3a KaXKIbIi KOHCIEKT MHHHMAJIbHOE KOJIMYECTBO OamwioB coctasisgeT 0,67
Oaura.

Jlnst Toro 4roObl KOHCIEKT CUMTAJICS COAHHBIM, HCOOXOQUMO HamucaTh ero Ha 0,67 Oai-
JI0B U BbIE. [Ipy MOBTOPHOM IEpENUChIBAHUN KOHCIIEKTa B UTOTOBBI PEUTUHI HUIET CPEAHUI
0aJI1 110 BCEM IMOMBITKAM.

Kputepun oneHuBanus koucnekroB CPC
2 cemecmp
MakcuMaibHOE KOJIMYSCTBO 0aJIJI0B 32 KOHCIIEKTHRI IO namu pasjeiaaMm Ne 5, 6, 7. 8,9 Bo
2 cemecTtpe 8 0aJLI0B, T.€. 32 KaXKA0€ MOJTHOE PACKPBITHE TEMbl MAaKCUMAIbHOE KOJTUYECTBO Oall-
JIOB cocTaBiseT 1,6 oayuia.




MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HwmwxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOT'O OI0PKETHOTO 00pa30BaTEIbHOIO YUPEXKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET

Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUNIUH

Hanpagnenue nogrorosku: 09.03.01 «MHbopMaTrKa v BEIMHUCIHTEIbHAS TEXHAKAY»

Ipo¢uis: ABTOMaTH3NPOBaHHbBIE CHCTEMBI 00pab0TKH HH(OPMAINY U yIIPaBICHHS

Cemectp_1

YTBEPXKIAIO

3as.muKsiom GMJT %’7"' " T.I Makycepa
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 1

1. Hpocmpancmeo. Bpems. Heuoicenue.

2. Bsaskocmb (eHympennee mpenue)

3. Dnexmpuueckuii mox. Cuna u RIOMHOCHb MOKA
4. Buibepume 0dun sapuanm omeema

T
1 2
- * Ha pucynke nzobpaxen mukn Kaprno B xoopamnarax (T,S), rme S-sHTpOmus.
) ¥ AnunabaTHoe pacIiIupeHre IPOUCXOANT Ha HTalle ...
7 - 3 BAPUAHTBI OTBETOB:

. DA-1 2)3-4 32-3  41-2

I[IpenonaBaTens (%7 &%« J.5. Badun

MuHHCTEpPCTBO HAyKH U BEICIIETo 0Opa3oBanus Poccuiickoit ®eneparym
HwxHekaMCKuit XUMHUKO-TEXHOJIOTUUCCKHH HHCTHTYT (rina)
(enepanbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEkKICHHS BBICIIETO 00pa30BaHuUs
«KazaHnckuit HaMOHANBHBIN UCCIIEA0BATENECKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Dakynomem HHDOpMayuoHHbIX MexHOI02Ul
Luxn ¢huzuxo—mamemamuueckux OUCYuniun

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

TIpo¢uis: ABTOMaTH3NPOBAHHbBIE CHCTEMbI 00pa00TKH HH(OPMAINY U yIpaBIeHHs

Cemectp_1
YTBEPXIAIO
3aB.1uknom OMJ] %’7"' " T.I'Maxycesa
01.03.2021 r.
JK3aMeHAMOHHBIN OnaeT Ne 2
1. Cxopocmb u yckopenue. IIpocmetivue 6udbl QBUIICEHUS MAMEPUATLHOU MOYKY.
2. Tennonposodnocmp.
3. Iomox eexmopa nanpsxcennocmu. Teopema I'aycca 0ns o1eKmMpocmamuiecko20 nois
4. Bulbepume 0oun sapuanm omeema
P F Y \ , o
i i Ha (P,V)-nuarpamme nzoOpaxkeH nukimdeckuid npounecc. Ha yuactkax AB-BC remmnepary-
3 ba- ene - pa...
A ' 5 BAPUAHTBI OTBETOB:
2 i 1) na AB — noBsimaercsi, Ha BC - moHmxkaercs;
i _ 2) nonmxaercs;
DI «— IC 3) na AB — nonwmwkaercs, Ha BC - noBsIIaercs;
L+ 1, 4)noBbIIAETCH.
12 3 ¥

IpenonaBaTens I/%//% 2 J.5. Bapun

MUHUCTEPCTBO HAYKU U Binviuws v vupasusauna POCCHACKONR Denepanun
HimkxHexkaMcKuif XUMHUKO-TEXHOIOTHYECKUH HHCTUTYT ((rtian)




(enepanbHOro roCyIapCTBEHHOTO OI0DKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS BICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUYECKUIT YHUBEPCUTET
Dakynomem Hnpopmayuonnvix mexnonozuii
Huxn uzuxo—mamemamuyeckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

HpO(bI/IJ‘ILZ ABTOMAaTH3MPOBAHHEIE CUCTEMBI 06Da6OTKI/I I/IH(bODMaUI/II/I " yIIpaBJICHUSA

Cemectp_1
VTBEPXIAIO
3aB.mmkiioM OM/J] %"’ " T.I Makycea
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 3
1. Venosas ckopocme. Yenosoe yckopenue.
2. Hsnenus nepenoca. Jugpdysus.
3.  Bwisoo saxona Jhrcovns—Jlenya.

4.

Bulbepume ooun sapuanm omsema

Ha pucynkax n3o6paxeHbl 3aBUCHMOCTU OT BPEMEHH KOOPIMHATHI H YCKOPEHHSI MaTepPHAIbHON TOUKHU, KOJIEOIIOIEHCs o TapMo-
HUYECKOMY 3aKOHY.

Iluknuueckass dYactoTa KoJeOaHHii- 12 L et
TOYKH paBHa M ael
BAPUAHTBI OTBETOB: o |
1)2cth 2)1ct; T
3)4ch; 4)3 ¢t

[Ipenonasarens

MuHHCTEPCTBO HAYKH U BBICIIEro oOpasoBanus Poccuiickoii denepanuu
HwxHekaMCKuit XUMHUKO-TEXHOJIOTHUCCKHH HHCTHTYT (rma)
(enepasbHOTr0 roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTeIbHOTO YUPEKACHHS BBICIIEr0 00pa3oBaHus
«Kaszanckuil HallMOHAIBbHBIN HCCIIEA0BATENbCKUN TEXHOJOIMYECKUN YHUBEPCUTET»
Dakynemem Ungopmayuonnvix mexnono2uil
Luxn ¢huzuxo—mamemamuueckux OUCYuniux

Hanpagnenue noxrorosku: 09.03.01 «Mudopmartika 1 BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MH()OPMAIIMU U YIIPABICHUS

Cemectp_1
YTBEPXIAIO
3aB.qukiaoM OMJ] '7“&“" " T.IMakycepa
01.03.2021 r.
JK3aMeHAIMOHHBIH OnieT Ne 4
1. 3axonwr Heiomona.
2. Buympenuss suepaus peanvio2o 2a3a.
3.  Dnexmpocmamuueckoe none u e2o nanpsicennocms. Cunosble TuHuu.
S
4. Boibepume odun eapuanm omeema. MatepranbHasi Todka M IBIKETCS IO OKPYKHOCTH CO CKopocThio © . Ha

—

puc. 1 moka3zaH Fpa(l)I/IK 3aBUCUMOCTH MMPOCKIIUN CKOpOCTI/IVT OT BpEMCHU ( T C,Z[I/IHI/I‘IHBII\/'I BEKTODP IMOJIOKU-
=

TEJILHOTO HanpaBieHus, V; — IPOEKIHsI ¥ Ha sto HarpaBjienue). IIpu 5TOM U1t HOPMAJIBHOTO An M TAHTE€HIIH-
AIBHOTO A7yCKOPEHMUSI BBITIOJIHSOTCS YCIOBHSL. . .
BAPUAHTBI OTBETOB:
1) an - yMmeHbIaercs, a; — MOCTOSHHO;
2) ap— yMEHBIIAETCS, a; - YMEHBINAETCS,
3) an— IOCTOSIHHO, a; — TIOCTOSIHHO;
4) a, — MOCTOSIHHO, a; — YMEHBIIIAETCS

Puc. 1

[Ipenogapareinn J.b. Bapun




Darxynomem Hngopmayuonnvix mexnonouti
Luxn pusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 09.03.01 «MHpoOpMaTHKa U BEIMUCIUTEIbHAS TEXHUKA
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pab0TKK HMHQOPMANIUY U YIPABICHUS

Cemectp 1
YTBEPX/JAIO
3aB.ukiaoM OMJ] /ﬁ"' " T.I Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIN OniteT Ne 5

1. 3axomwi coxpanenus umnyisca.

2. Dasoevie nepexodwt. Mzomepmbl peanrvbno2o 2asa.

3. Paseemenennvie yenu. Ipasuna Kupxeoga.

4, Buibepume 00un sapuanm omsemad

i P
Cpe,uHsm KHHETHUYCCKas 3HECPrust MOJICKYJIbI UACAJIBHOI'O rasa Ipu TEMIICPAType T paBHa S:EkT. 3,[[30]) 1 =

Nn+ Ngp + 2Nk, tme Nn yNep U Nk— 4ucio crenenei cBo60 bl IOCTYNATENBHOI0, BPALaTEIbHOIO U KOJIE0ATEIBHOIO
JIBIDKCHUH MOJIeKyIibl. 111 aTOMapHOT0 BOIOPO/IA YUCIIO | paBHO. ..

BAPUAHTBI OTBETOB:
1 1; 27, 3)3; N5

[IpenogaBarens (&~ //Qﬂ J.b. Bapun

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit ®eneparym
HwxHekaMCKUi XUMHUKO-TEXHOJIOTUUCCKIA HHCTUTYT (rmna)
(enepaIbHOTrO roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTEIbHOIO YUPEKACHHS BBICIIETO 00pa3oBaHus
«KazaHcKkuil HalMOHAJIBLHBIN HCCIIEN0BATENbCKUN TEXHOJIOTMUECKUI YHUBEPCUTET)

Daxynomem HUngpopmayuonnvix mexnonozutl
Luxn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noxrorosku: 09.03.01 «Mudopmarika 1 BEIMUCIUTENbHAS TEXHUKA

Ipo¢uis: ABTOMaTH3NPOBaHHbBIE CHCTEMbI 00pab0TKH HH(OPMAINKY U yIpaBIeHHs

Cemectp_1

YTBEPXJAIO

3aB.ukaoM OMJ] /ﬁ“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHBIN OuaeT Ne 6
1. Paboma u mowmnocme.

N

Peanvuvle 2cazwl. Ypasnenue Ban-oep-Baanbca.

3. 3axon Kynona. EQunuysl usmepenus 3apsaoa

4. Buibepume o0un eapuanm omsema
Jlick HAaYMHAET BPAMIATHCS MO/ JCHCTBUEM MOMEHTa CHJI, Ipaduk BpEMEHHO# 3aBUCH-
MOCTH KOTOPOTO TPEJCTABIICH HA PUCYHKE. YKaxuTe rpaduk, NpaBUIbHO OTPAXKAIOIIHI
3aBHCHUMOCTH YIJIOBOM CKOPOCTH JKMCKA OT BPEMEHH:

BAPUAHTBI OTBETOB:

ot o
1) | b Lot : 2) 1 b ot
[IpenonaBarens J.b. Badun
e EareA e AAS A AAAAE AAAMAARES A IAARAA A8 AwAAAAEA SirkvAirsy A \apisassiecs ,

(eneparbHOTro rocyJapCTBEHHOTO OIOPKETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BBICIIET0 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEA0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTETY»
Daxynemem Hngopmayuonnvix mexnonozuil
Luxn pusuxo—mamemamuueckux OucyunIun



Hamnpasnenue noarorosku: 09.03.01 «MHpopMaTHKa U BEIMUCIUTENbHAS TEXHHKAY

Tpoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pab0TKK HH)OPMAIIUU U YIPABICHHSI

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ"' " T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OnaeT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepaus.
2. Dumponus. Bmopoii 3axon mepmoounamuxis.
3. Cmopounue cunvl. In1eKmpoOsuscywas cuia u Hanpsjicenue.
4. Bulbepume 0oun sapuanm omeema

vA VI

CucreMa COCTOHT W3 TPEX IMApPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KT, KOTOpbIC IBUTAIOT-
m, Csl TaK, KaK MI0OKa3aHO Ha PUCYHKE
Ecmu ckopoctu 1mrapoB paBubl v1=3wm/c, v2=2m/c, v3=1M/c, TO BeIUYHNHA CKOPOCTH IEHTpa
Macc 3TOH CHCTEMBI B M/C paBHa. ..

m_ "2  BAPHUAHTBI OTBETOB:
— 1) 10; 2)§; S)E; 4) 4.
3 2

[IpenonaBarens 1.b. Badun

MuHHCTEpPCTBO HAyKH U BEICIIEro oOpasoBanus Poccuiickoit ®eneparm
HwmxHexaMckuit XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT ((rTHa)
(enepanbHOr0 TOCYIApPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHUs
«KazaHnckuit HAaMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Hngpopmayuonnvix mexrnonoutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA»

Tpo¢ws:. ABTOMAaTH3UPOBAHHbIE CHCTEMbI 00paboTKH HHGOPMAIIMH U YIIPABICHUS

Cemectp_1
YTBEPXIAIO
3aB.1UKIOM (DMI[%"' " T.I'.Makycesa
01.03.2021 r.
IK3amMeHAIMOHHBIN OnieT Ne 8
1. IHomenyuanvnas snepeus.
2. Luxn Kapno. Tepmodunamuyeckas wkaia memnepanmyp.
3.  Duepaus snexmpocmamuuecko2o noJis.
4. Buibepume 0dun sapuanm omeema
| |
- m JIMCK ¥ HMWIMHADP MMEIOT OAMHAKOBBIC MACCHl M paauychl (puc.). st ux MomeH-
TOB MHEPIIUH CIIPABEUINBO COOTHOIICHHE. . .
m I,Ll
BAPUAHTHBI OTBETOB:
DI<ly;  2h=la; )h>ly.
1,
[IpenonaBarens J.b. Badun

«Kazanckuii HaMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOTOTUYECKUIT YHUBEPCUTET
Daxynemem Hngopmayuonnvix mexnonozuil
Lukn ¢usuxo—mamemamuyeckux OUCYUNIUH
Hamnpagnenue noaroroku: 09.03.01 «MudopmaTika U BEIMUCIUTENbHAS TEXHUKA»
Tpoduns:_ABTOMATH3UPOBAHHBIC CHCTEMBbI 00pabOTKH HHOOPMAIIMU U YIIPABICHUS




Cemectp_1

YTBEPXJIAIO

3aB.ukiaom OMJT /ﬁ“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 9
Homenyuanvhas suepeus mena 08uxCywe20csa N00 0elicmeuem CUibl MANCeCmu.

O6pamwwwe u Heo6pamusze npoueccwl. Kpyeosoii npouecc.

wnN e

HDO(?O@HMKM 6 dJIeKmpocmamu4ecKom noie.

4, Bwibepume o0un sapuanm omsema
CIuTOLIHOW U MOJIBIA HUITUH/PHI, HMEIOIINE OJJMHAKOBBIC MAcChl M PaJANYChl, BKATHIBAIOTCS 0€3 MPOCKAaJIb3bIBAHMS Ha
ropky. Eciu HagasgbpHbIE CKOPOCTH TeJl OJAMHAKOBBI, TO. ..
BAPUAHTHBI OTBETOB:
1) BblIlIe TOJHAMETCS CIUTONTHOM IIFIHHID ;

2) BBIIIE TIOMHUMETCS TIOJIBIH TIHITHHIP;

3) oba Tena MOJHUMYTCS Ha OJHY H TY )K€ BBICOTY.

J.b. Bapun

IIpenonasarens

MuHHCTEpPCTBO HAyKH U BEICIIET0 0Opa3oBanus Poccuiickoit ®eneparym
HwxHekaMCKuit XUMHUKO-TEXHOJIOTUUCCKIA HHCTUTYT (rma)
(enepasbHOTrO roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTeNIbHOTO YUPEKICHHS BBICIIEr0 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIEN0BATENbCKUI TEXHOJIOTMUYECKUI YHUBEPCUTET)

Daxynomem Hngpopmayuonnvix mexrnonozutl
Luxn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noxrorosku: 09.03.01 «Mudopmarika 1 BEIYUCIUTENbHAS TEXHUKA

TIpo¢uib:_ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00Pa0OTKH HHOOPMALIMK U YIPABICHUS

Cemectp_1
YTBEPXJIAIO

3aB.1uknom OMJ] /ﬁ"' " T.I'Maxycesa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

2. IIpumenenue nepsozo 3axona mepModuHaMuku K u306aDMIl€CK0MV U U30MepMu4ecKomy npoyeccy. Aduaba-

muyecKkull npoyecc.

3. QJzeKmpoeMkocmb ve()unem-tozo nDOGOOHuKﬂ. Bzaumnas anexkmpoemrxocme. KOH()@HC&mOl)bl.

4, Buibepume 00un sapuanm omeema

| Ha (P,V)-nuarpamme n3o0pakeH mukiandeckuii nmpouecc. Ha yaactkax CD-DA temmneparty-
3 Leoee _____r___jl _____ pa...
i BAPUAHTBI OTBETOB:
1) noBsImaeTes;
2) na CD — noBsimaercst, Ha DA - moHmxkaercs;
C 3) nmoHmKaeTCs;
4) na CD — monmxaercsi, Ha DA - moBsimaercs.

IIpenonasatens J.b. Badun

Daxynomem VIHYOPMAYUOHHBIX MEXHOI02UU
Luxn pusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 09.03.01 «MHpoOpMaTHKa U BEIMUCIUTEIbHAS TEXHUKA
Ipoduns:. ABTOMaTH3NPOBAaHHEIC CHCTEMbI 00pab0TKH HH(GOPMALIUY U YIPABICHUS
Cemectp 1

VYTBEPXJAIO



3as.uuknom OM]] % " T.I'Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OmJteT Ne 11

3aKoH coxpareHus sHepeul 8 MexaHuxe.

Ilepebiil 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K UB0XOPUHECKOMY NPOUECC).
Bu1600 3axona Oma 6 pamkax kraccuueckoi meopuiu.

Bulbepume ooun seapuanm omsema
Ha pucynkax n300pa’keHBl 3aBHCHMOCTH OT BPEMEHH KOOPIMHATHI M YCKOPEHHS MaTePHATBHON TOYKH, KOJeOIro-
LIEHCS 0 TAPMOHUYECKOMY 3aKOHY.

rpODNDE

a, e
12 va [Mukmudeckas dacToTa KoJieOa-
X M a5+ HUM TOYKU paBHA
1 o] BAPUAHTBI OTBETOB:
ns st 1)4ct 2)3ch; 32c¢c
anl L 4)1ct

05+

04

ozt

on ’ ' A

[IpemogaBarens J.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIEro oOpasoBanus Poccuiickoii denepannu
HwxHekaMCKrit XUMHUKO-TEXHOJIOTUUCCKUA UHCTUTYT ((rra)
(benepanbHOro TOCyIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«KazaHckuil HaMOHAJILHBIN HCCIIEI0BATEIBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)
Dakynomem Ungopmayuonnvix mexnono2uil
Lukn ¢usuxo—mamemamuyeckux OUCYUNIUH

Hanpagnenue noxrorosku: 09.03.01 «Mudopmatika 1 BEIMUCIUTENbHAS TEXHUKA»

TIpo¢wib:_ABTOMAaTH3UPOBAHHBIE CUCTEMBI 00Pa0OTKN MHOOPMALIMK U YIPABICHUS

Cemectp_1
YTBEPXJIAIO
3aB.ukiaoM OMJ] '7“&“" " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 12

1. Heumpanvuwui yoap 0svx abconommo ynpyeux wapos.
2. Buympennss suepeus 00HoamomHo2o 2aza. Cmenenu c60600bl MOIEKYIL.
3. Hone pasrnomepno 3apsvicentoii 6eCKOHEHHOU NAOCKOCHI.
4, Buibepume odun eapuanm omeema

Ha pucynke npenctapieH rpapuk QyHKIUH pactpeaeieHss MOJICKY UICALHOTO ra3a mo CKo-

fivya dN
f(v)=—-
poctaM (pactpenenenne MakcBeia), Tae Ndv _ pons MOJIEKYII, CKOPOCTH KOTOPBIX 3a-

KITIOYEHBI B MHTEpBaJie CKOPOCTeH OT v 10 v+dv B pacdere Ha eIUHHUITY 9TOTO MHTepBana. Jls
9TOH (YHKINH BEPHBIM YTBEPXKJCHUEM SBIACTCS. ..
BAPUAHTBI OTBETOB:
1) pu 1F060M M3MEHEHHH TOJIOKEHHE MAKCHMYMa He MEHSIETCS;
2) 1pH MOHIKEHUH TEMIIEPATYPhl BEJIMYHHA MAKCHMYyMa PacTerT;
3) npH H3MEHEHHH TEMITEPATYPHI IUIOIIA/b O] KPUBOI H3MEHSIETCS.

IIpenonasatens J.b. Badun
Wakynomem UHPOPMAYUOHHBIX MEXHOIO2UU
Luxn gpuszuxo—mamemamuueckux OUCYUNIUH
Hamnpagnenue noarorosku: 09.03.01 «MudopmaTika 1 BEIMUCIUTENbHAS TEXHUKA»
Tpoduns:_ABTOMATH3UPOBAHHBIC CHCTEMbI 00pabOTKH HHOOPMAIIMH M YIIPABICHUS
Cemectp_1
VYTBEPXJIAIO

3aB.mmksiom OM/JI /r&"" " T.I Makycea



01.03.2021 r.

IK3aMeHAIMOHHBIH OmteT Ne 13
Abconomno neynpyauil yoap 08yx uiapoe.

Brympennss anepeusi cucmemvl. Tennoma u pa60ma.

Ilpumecnas I’ll)O@OauMOCWlb nozzynpoeodnukoe.

rPwobdPE

Buibepume odun sapuanm omeema
Iap u nonas chepa, UMEOIIHE OANHAKOBBIE MACCHI U PaIUYChl, BKATHIBAIOTCS 0€3 MPOCKab3bIBAHUS Ha TOpKyY. Eciu

Ha4aJIbHbIE CKOPOCTH TEJI OJJUHAKOBBL, TO...
BAPUAHTBI OTBETOB:

1) BbIIe MOgHUMETCS TTOTast chepa ;
2) 006a Tenma MOAHUMYTCS HA OJIHY U Ty 7K€ BBICOTY;
3) BBIIIC IOOHUMETCS LIIAD

IIpenonaBarens J.b. Bapun

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit ®eneparym
HwxHekaMCKUil XUMHUKO-TEXHOJIOTUUCCKHH HHCTUTYT (rma)
(enepanbHOrO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKACHHUS BBICIIEro 00pa30BaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIEN0BATENbCKUI TEXHOIOTMUECKUI YHUBEPCUTET)
Daxynemem Hngpopmayuonnvix mexnonozutl
Luxn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCIUTENbHAS TEXHUKA

Ipo¢uns:_ABTOMATH3MPOBAHHBIC CHCTEMbI 00Pa0OTKH MHPOPMALIMY U YIIPABICHHUS

Cemectp_1
YTBEPXJIAIO
3ap.uukiom OM]] &zﬁ“’ " T.I.Makycepa
01.03.2021 r.
JK3aMeHaMOHHBIN OmaeT Ne 14
1. 3axon Becemupnozo mazomenus. I pasumayuonnoe none. Hanpsoicennocms 2pagumauuoniozo nojs.
2. Paboma pacwupenus 2aza. Duzuueckuii CMbICL YHUBEPCANLHOL 24306011 NOCMOSIHHOL.
3. Hocredosamenvhoe u naparienvhoe coeounenue nposoOHUKOs.
4. Beibepume 0dun sapuanm omeema

Ha pucynke m3o0paxen nuki Kaprao B koopauHarax (T,S), rae S-sHTpomms. AxnabatHoe
C)KaTHe MPOMCXOANT Ha JTaIle ...

¥ BAPUAHTBI OTBETOB:

14-1, 2)3-4; 3)1-2; 4)2-3.

[}

[Ipenonasarens J.b. Bapun

MuHHCTEPCTBO HAYKH ¥ BbICIIero oOpa3oBanus Poccuiickoii denepann
HmxHeKaMCKHH XHMHUKO-TEXHOJIIOTHIECKHH HHCTUTYT ((IIIHAT)
(enepaTbHOTO rOCYIapCTBEHHOTO OIOPKETHOTO 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO 00pa30BaHus
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTETY»

Daxynvmem HngopmayuonHvix mexnonouil
Lukn ghuzuxo—mamemamuyeckux OUCYUnIuH

Harmpasnenne noxrorosku: 09.03.01 «MHpopMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipo¢unb:_ABTOMATH3UPOBAHHBIE CHCTEMBI 00Pa0OTKH HHOOPMAIINY U YIPABICHUS

Cemectp 1

YTBEPXJIAIO

3as.uukinom OM]] /ﬁ”” " T.IMakycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OmiteT Ne 15



1. Pensmusucmckas mexanuxa.

2. Cpedusas onuna c60600H020 npobeza monekyi. Ipdexmusnnlii Ouamemp MoIeKyIL.

3. Homenyuan 21eKmpocmamuyecko20 nos. IKeUNnOmeHyuaIbHble HO8EPXHOCHI.
4, Buibepume o0un sapuanm omseema

M
MarepuanbpHas Touka M IBHIKETCS IO OKPY)KHOCTH CO CKOpO-
-

cteio ¥ . Ha puc. 1 mokasan rpaduk 3aBHCHMOCTH MPOEKIIHH
%
ckopoctnV; OT BpeMeHH (© — eIMHHYHBIA BEKTOpP MOJOKH-
%
t TENBHOTO HAINPaBICHUSA, V; — MPOCKITHS ¥ Ha 910 HaIpaBJICHHUE).
[Tpn 3TOM BEKTOp MOJHOTO YCKOPEHHs Ha pUC.2 MMEeT HalpaBs-

N

=

\4

Puc. 1

JICY ™~

IIpenonaBatens J.b. Badun

MuHHCTEpPCTBO HAyKH U BEICIIET0 oOpa3oBanus Poccuiickoit ®eneparym
HwmxHexaMckuii XUMHUKO-TEXHOJIOTHIECKUI HHCTUTYT ((rITHam)
(enepanbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 00pa3oBaHUs
«KazaHcKkuil HalMOHAJIBLHBIN HCCIIEN0BATENbCKUI TEXHOJIOTMUECKUI YHUBEPCUTET)

Daxynomem Hngpopmayuonnvix mexnonozutl
Luxn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIYUCIATEIbHAS TEXHUKA

TIpo¢ub:_ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00Pa0OTKH HHOOPMALIMK U YIPABICHUS

Cemectp_1
~ YTBEPXIAIO
3ap.uukiom OM]] &Zﬁ“’ " T.I.Makycepa
01.03.2021 r.
JK3aMeHalMOHHBIN OnaeT Ne 16
1. Bpawaowuii momenm. Momenm unepyuu. Teopema [llmetinepa.
2. Cuecw udeanbHuix 2a308.
3. Csa3b medtcoy nomenyuaniom u HanpsICeHHOCHbIO 2IeKMpPOCHMAmMUYeckKo20 noJisl.
4. Buibepume odun sapuanm omeema

IIpu pacyere MOMEHTOB MHEPIMH Tejla OTHOCUTENBHO OCEH, He
MPOXOAAIIMX Yepe3 IEHTP Macc, UCHONb3YIOT Teopemy LlTei-
Hepa. Ecnm och BpalieHHst TOHKOTO KOJblia MEPeHECTH 3 IeH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT MHEPIMH OTHO-
CHUTEJIbHO HOBOHM OCH YBEJIUUUTCS B ...

BAPUAHTBI OTBETOB:
1) 3 pa3a; 2) 4 pa3a; 3) 2 paza; 4) 5 pas.
[IpenonaBarens 11.b. Bapun

(enepanbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HalMOHANBHBIN UCCIIENOBATENbCKUI TEXHOJIOTHYECKUIl YHUBEPCUTET)
Daxynemem Hngopmayuonnvix mexnonozuti
Luxn gpuzuxo—mamemamuueckux OUCYUNIUL
Harmpasnenne noarorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA
Ipoduns:_ABTOMATH3WPOBAHHBIC CHCTEMBI 00paOOTKH HHOOPMAIIHU W YIIPABICHUS

Cemectp_1

YTBEPXJAIO

3aB.mmksiom OM/JI /r&"" " T.I Makycea
01.03.2021 r.

JK3aMeHAIHOHHBIN Omaer Ne 17



Onpedenenue MOMEHMO8 UHepUUU mell.

Ypaenenus cocmoanusa. Honamue udeanonozo 2asa. I azoevie 3akoHbL.
Tepmoonexkmponnas smuccus. Paboma ebixo0a 31eKmpona.
Buibepume ooun sapuanm omsema

rpODOE

Ha pucyHke moxazaH BEeKTOp CHJIBI, IeiicTBYIOIIEH Ha yacTuy. Pabora, coBepieH-
Hasi 9TOM CUJION Ipu NMepeMeIleH!H YacTHIbl B TOUKY ¢ KoopAuHaTaMmu (4; 3), paB-

Ha...
BAPUAHTBI OTBETOB:
| 1) 20 Ix; 2) 15 Ix; 3)25 Ix; 4) 12 k.
o 1 2 3 xMm
[IpenonmaBarens J.b. Badun

MuHHCTEpPCTBO HAayKH U BEICIIETo oOpa3oBanus Poccuiickoit @eneparym
HwmxaexamMckuit XUMHUKO-TEXHOJIOTHIECKUI HHCTUTYT ((HIHai)
(enepanbHOr0 TOCYIApPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIEN0BATENbCKUI TEXHOJIOTMUECKUI YHUBEPCUTET)
Daxynomem Ungpopmayuonnvix mexrnonozutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uns:_ABTOMATH3MPOBAHHBIC CHCTEMbI 00Pa0OTKH MHPOPMALIMY U YIIPABICHHUS

Cemectp_1
YTBEPXIAIO
3ap.uukiom OM]] &zﬁ“’ " T.I.Makycepa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 18
1. Vpasuenue ounamuxu spawamenvio2o 08udICeHUs Meepoo2o meJd.
2. Ocnosnoe ypasuenue MKT.
3. OcHosbi 30HHOU Meopuy nPo8oOUMOCHIU MEEPObLIX Mel
4. Buibepume odun sapuanm omeema

Touka M IBHKETCS TI0 CIIMpalM B HANPABIICHUH, YKa3aHHOM cTpenkoil. HopmanbHoe
YCKOPEHHE M0 BeIMIHHE He u3MeHsieTcsl. [Ipi 9TOM BelHYHHA CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCs;

2) yMeHbIIIaeTCs;

3) yBeTMuuBaEeTCs.

IIpenonasatens J.b. Badun

MuHHCTEpCTBO HAyKH ¥ BbICIIero oopazoBanus Poccuiickoii deneparm
HmxHeKaMCKHH XHMHUKO-TEXHOJIIOTHIECKHH HHCTUTYT ((IIIHAT)
(eneparbHOTO rOCYTapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIETO 00pa30BaHus
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATENbCKUN TEXHOJIOIHYECKUN YHUBEPCUTET»

Daxynvmem HH@popmayuoHHbIX mexHono2uil
Luxn usuxo—mamemamuyeckux OUCYUNIUH

Harmpasnenne noarorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipo¢ub:_ABTOMAaTH3UPOBAaHHBIE CUCTEMBI 00PabOTKH MHYOPMALIMK U YIPABICHHS

Cemectp_1
YTBEPXJIAIO

3as.uukinom ®M/] &Zﬁ“’ T.I.Makycesa
01.03.2021 r.
JK3aMeHANHOHHBIN Omaer Ne 19

1. Kunemuueckas JHepausa epauieHus med.




2. Makpockonuueckue napamempboi.
3. Ioze 08yx 6eckoHeynblX NaApaLIeIbHbIX DASHOUMEHHO 3ADANCEHHBIX NIOCKOCHEL.
4. Buibepume 00un sapuanm omeema

T [pouecc n3obpaxxeHHsIii Ha pucyHke B koopaunarax (T,S), rae S — sHTponus, sBiseTCS

BAPUAHTBI OTBETOB:
1) u306apHBIM CIKATHEM;
2)H30XOPHBIM OXJIAXKICHHEM;
3) H30TEPMUYECKUM CIKATHEM;
4) annabaTHBIM DACIIPFNATTens

Y

IIpenonaBarens J.b. Bapun

MuHHCTEpCTBO HAyKH U BEICIIETO 00pa3oBanus Poccuiickoit ®eneparm
HmxHexaMckuii XUMUKO-TEXHOJIOTUYECKUHA HHCTHTYT (uiman)
(enepanbHOr0 TOCYIApCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHus
«KazaHckuil HAMOHABHBIN HCCIEA0BATENLCKUN TEXHOJOTHUECKUN YHUBEPCUTET
Daxynemem Hngpopmayuonnvix mexrnonozutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uns:_ ABTOMATH3MPOBAHHBIE CHCTEMBI 00Pa0OTKH HHGOPMALIMN U YIIPABICHHUS

Cemectp_1
YTBEPXJIAIO

3aB.quknoM OMJ] &Zﬁ“’ " T.I.Makycepa
01.03.2021 r.

IK3aMeHAMOHHBIH OuteT Ne 20

3axkon coxpaneHuss MOMEHMa UMNYIbCd.
Ocnosnwvie nonoocenus MKT.
Hoaynposoonuxu. Cobcmeennas nposoouMocb NOJYNPOBOOHUKOSE.
Bulbepume ooun sapuanm omeema

Ha pucynke npezacrasieH rpa@uk QyHKIIUH pacIpeeICHIsS MOJICKYJ HealbHO-

dN
f(v)=—
TO Ta3a Mo CKOpocTsM (pactpenerneHue MakcBeia), Tae Ndv _ j0ng mo-
: JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B HHTEPBAJC CKOPOCTEH OT v 10 v+dv B

; [ pacueTe Ha €IMHHUILy 3TOro WHTepBaia. [l 3TOM (QYHKIMH BEPHBIM YTBEPKIC-
|
|
|
1
1
1

NS

f(v) &

HHUEM SIBJISIETCS TIPH BO3PACTAHUM TEMIIEPATYPHL: ...
BAPUAHTBI OTBETOB:
1) MakCHMyM KpPHBOW CMECTHTCS BIIPABO, B CTOPOHY OOJBIINX CKOPOCTEf;
» 2) IUIOIIAIb MO/ KPUBOM YBEITUUHUTCS

v o o
dv B2F vV 3) MaKCUMyM KPUBO#M CMECTHUTCS BIICBO, B CTOPOHY MEHBIIIUX CKOPOCTEHA.
— | pe—
o
[IpenonaBarens (& /// - J.b. Bapun

HwmxHekaMcKuit XUMHUKO-TEXHOJIOTUIECKIA HHCTHTYT ((proimna)
(enepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIEro 00pa3oBaHUs
«KazaHnckuit HaMOHANBHBIN HCCIIEI0BATENLCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynvmem UHpopmayuoHHbIX mexHono2uil
Lukn ghuzuxo—mamemamuueckux OUCYUnIuH
Harmpasnenne noarorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHHKA
Ipo¢ub:_ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00PabOTKH MHYOPMALIMK U YIPABICHHS

Cemectp_1
. YTBEPXJIAIO
3as.1uknoM OMJ] &Zﬁ“’ T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAIMOHHBIH OmteT Ne 21
1. Vecnosus pasnosecusi meepdozo meaa. Buouvl pasnosecust.
2. OcnosHnbie nonooicenus MKT.
3.  Drexmpocmamuyeckoe nose pasHOMEPHO 3aPANCEHHOU ChepuiecKoll nOBePXHOCI.
4. Bwibepume 00un eapuanm omsema




_ el
MowmeHT nMITyJjbCa T€jla OTHOCUTCIILHO HeHOI[BH)KHOﬁ OCH U3MCHACTCA IO 3aKOHY L=at . Ykaxure rpa(bm(, mpa-
BHJIBHO OTpa)Ka}OH.lI/Iﬁ 3aBUCHUMOCTH OT BPEMCHU BCIIMYUHBI MOMCHTA CUJI, HCﬁCTByIOH.IPIX Ha TCJIO.

BAPUAHTBI OTBETOB:
M l/ M |J M i‘ M
» e —
t 1. t.
1) 2) ;3) +4)
IIpenonaBarens
MuHHCTEPCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoii denepauuu
HmxHexaMckuii XUMHUKO-TEXHOJIOTUYECKUHA HHCTHTYT (uiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEXKICHHS BBICIIET0 00pa3oBaHus
«KazaHckuil HaIMOHABHBIH HCCIIEI0BATEIBCKUI TEXHOIOTHIECKHH YHHBEPCHTET)
Dakynomem Ungopmayuonnvix mexnono2uil
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uns:_ABTOMATH3MPOBAHHBIC CUCTEMbI 00Pa0OTKH MHPOPMALIMU U YIIPABICHHUS

J.b. Bapun

Cemectp_1
YTBEPXIAIO
3ap.uukiom OM]] /’ﬁ“’ " T.I.Makycepa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 22

1. Tapmonuueckue xonebamenvivle dsuicens.

2. Cmecb uoeanvuwlx 2a308.

3. Koumakm 21eKmponnozo u 0bipo4no20 noaynpoEoOHUKOS.

4. Buibepume 0oun sapuanm omeema

vi
CucteMa COCTOMT M3 TpeX MIapoB ¢ MaccaMu mi=I Kr, my=2Kr, m 3=3 KT, KOTOpbIE
m JIBUTAIOTCS TaK, KaK MOKa3aHO Ha PUCYHKE
— Ft
Ecmu ckopoctu 1mapoB paBubl v1=3wm/c, v2=2m/c, v3=1M/C, TO BEKTOp CKOPOCTHU
0 ¥ HeHTpa Macc 5TOii CHCTEMBI HAlPABIICH. ..
m, BAPUAHTBI OTBETOB:
7 m, . 1) Boons ocu -OY;;
- i Vs 2) Buois ocu +OX
3)Bmoas ocu OX.
[IpenonaBarens J.b. Badun

HwmxHekaMcKuit XUMHUKO-TEXHOJIOTUIECKIA HHCTHTYT ((proimna)
(enepanrbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHuUs
«KazaHckuil HallMOHANBHBIN HCCIEN0BATENbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Daxynemem Hngopmayuonnvix mexnonozuti
Luxn gpuszuxo—mamemamuueckux OUCYUNIUH
Harmpasnenne noarorosku: 09.03.01 «MHpoOpMaTHKa U BEIMUCIUTEIbHAS TEXHUKA
ITpoduns:_ABTOMATH3WPOBAHHBIE CHCTEMBI 00PaOOTKH HHOOPMAIINH U YIIPABICHUS

Cemectp_1
. YTBEPXXJIAIO
3as.1uKnoM OMJ] &zﬁ“’ T.I'.MakyceBa
01.03.2021 1.
JK3aMeHalMOHHBIN OmaeT Ne 23

1. Cxopocmwv u yckopenus npu 2apmMoHu4eckux KoaeOaHusx.

2.  Luxn Kapuo. Tepmodunamuyeckas wKaia memnepamyp.

3.  3akown Kynona. EQunuybl usmepernus 3apsoa.

4. Buibepume o0un sapuanm omeema




ITpu pacyere MOMEHTOB MHEPIMU TeJla OTHOCUTEJILHO OCEH, He
MPOXOAANINX Yepe3 LEHTP Macc, UCHOJIB3YIOT Teopemy LlTeit-
Hepa. Ecnu och BpalieHnst TOHKOTO KOJIbIia EPEHECTH U3 IICH-
Tpa Macc Ha pacctosHHe 2R (puc.), TO MOMEHT WHEPIIH OTHO-
CHUTEJIHO HOBOM OCH YBEJIUUUTCA B ...

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

J.b. Bapun

IIpenonaBarens

MuHHCTEpCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit ®eneparm
HrxHeKaMCKHH XMMHUKO-TEXHOJIIOTHIECKHH HHCTUTYT ((HIIHa)
(enepasbHOTro roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTeIbHOIO YUPEKACHHS BBICIIET0 00pa30BaHus
«Ka3zanckuil HallMOHAIBHBIN HCCIIEA0BATENbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET)
Daxynemem Ungpopmayuonnvix mexrnonozutl
Huxn puzuxo—mamemamuyeckux OUCYUnIuH

Hanpasnenue noxrorosku: 09.03.01 «Mudopmarika 1 BEIMUCIUTENbHAS TEXHUKA
Ipo¢uns:_ ABTOMATH3MPOBAHHBIE CHCTEMBI 00Pa0OTKH HHGOPMALIMY U YIIPABICHHUS

Cemectp_1
YTBEPXJIAIO
3aB.ukaoM OMJ] /ﬁ“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 24
1. Hpyorcunnvii masmuux.
2.  Vpasuenus cocmosnus. Ionsmue udeanvrozo 2aza. I azoevie 3aKoHbl.
3. Dnexmpuueckuii mox. Cuna u n1omHOCMb MOKA.
4. Bwibepume o0un eapuanm omseemad

Cpenusisi KNHETHYECKasl SHEPTHA MOJIEKYN ra3a Ipu TemnepaType T 3aBUCHT OT UX CTPYKTYPBI, 4TO CBS3aHO C BO3-
MOKHOCTBIO Pa3IMYHBIX BHJOB JBI)KEHHUS aTOMOB B Mojekyne. IIpu ycnoBuu, 4To UMEIOT MECTO TOJBKO MOCTYIIa-
TEJIFHOE W BpalllaTeIbHOE JIBI)KCHHE, CPeaHss SHeprus Moiekyn asota (N2) paBHa...

BAPUAHTBI OTBETOB:

1) 3,1 2Ll 3) 2T H .
2kT 2kT 2kT 2kT

[Ipenonasarens J.b. Bapun

MuHHCTEPCTBO HAYKH H BBICIIEro oOpa3oBaHus Poccuiickoit denepannu
HwmxHekaMcKuit XUMUKO-TEXHOJIOTUIECKIA HHCTHTYT (prmna)
(enepanrbHOr0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHANBHBIN UCCIIENOBATENbCKUN TEXHOJIOTHYECKUIl YHUBEPCUTET)

Daxynemem Hngopmayuonnvix mexnonozuti
Lukn ghuzuxo—mamemamuueckux OUCYUnIuH

Harmpasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipoduns:_ABTOMATH3WPOBAHHBIE CHCTEMBI 00paOOTKH HHOOPMAIIHU W YIIPABICHUS

Cemectp_1
YTBEPXJAIO

3aB.mmksiom OM/JI /’&“’ " T.IMakycepa
01.03.2021 .

JK3aMeHAIMOHHBIH GmiteT Ne 25
1. Qusuueckuii u mamemamuyeckuli MAAMHUKY.
2. Peanvnuie 2azvl. Ypaenenue Ban-oep-Baanvca.
3. Onexmpocmamuueckoe none u e2o Hanpsicennocmv. Cunosvie IuHUL.
T 4. Buibepume 0dun sapuanm omeema

Y



[pouecc n3o0pakeHHbIi Ha pucyHke B koopaunarax (T,S), rne S — sutponus, sBusercs ...
BAPUAHTBI OTBETOB:

1) anuabaTHBIM CIKATHEM ;

2)M30XOPHBIM HarpEeBaHHEM;

3) n300apHBIM PaCIIHPEHUEM;

4) H30TEPMUYECKIM PACIIUPCHIEM.

IIpenonaBarens I.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoii denepauuu
HmxHexaMckuii XUMHUKO-TEXHOJIOTHYECKUHA HHCTHTYT (puiman)
(enepanbHOr0 TOCYIApPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKACHHUS BBICIIEro 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEIOBATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET
@akynvmem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYunIux

Hamnpagnenue noaroroku: 09.03.01 «MHdopMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uns:_ABTOMATH3MPOBAHHBIC CHCTEMbI 00PaOOTKH MHPOPMALIMU U YIIPABICHHUS

Cemectp_1
YTBEPXIAIO
3ap.uukiom GM]] &zﬁ“’ " T.I.Makycepa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuiteT Ne 26
1. Duepeus capmonuyeckux xorebanuil.
2. Buympennss suepaus peanbno2o 2as3a.
3. Cmoponnue cunbi. INekmpoosuICYuLas Cuid i HanpsdiceHue.
4. Buibepume 0dun sapuanm omeema

Ha (P,V)-auarpamme u3oOpaxxeH muknudeckuil mpouecc. Ha yuactkax DA-AB temmnepary-
3 Le- - . pa..

BAPUAHTBI OTBETOB:

1) noBsImaeTes;

2) na DA — noBblmaercs, Ha AB - OHIKaeTCS;

Di =1 i C 3) moHmKaeTcs;

4) na DA — nonmkaercs, Ha AB - moBsImaercsi.

[IpenonaBarens 1.b. Badun

HwxHekaMCKuit XUMHUKO-TEXHOJIOTUYCCKHH HHCTHTYT (rsman)
(benepanbHOr0 roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIIET0 00pa30BaHus
«KazaHckuii HALIMOHANBHBIN HCCIIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Hngopmayuonnvix mexnonozuti
Luxn ¢huzuxo—mamemamuueckux OUCYuniux
Hamnpagnenue noaroroku: 09.03.01 «MudopmaTika 1 BEIMUCIUTENbHAS TEXHUKA»
Tpoduns:_ABTOMATH3WPOBAHHBIC CHCTEMbI 00pab0OTKH HHOOPMAIIMU U YIIPABICHUS

Cemectp_1
YTBEPXJAIO

3aB.mmkiioM OM/J] /’&“’ " T.IMakycepa
01.03.2021 .

JK3aMeHallMOHHBIN OnaeT Ne 27
1. 3amyxawowue xonebanus.
2. [pumenenue nepeozo 3aKona mepmoOUHAMUKY K u300apuieckomy u usomepmuueckomy npoyeccy. Aouaba-

muyeckuil npouecc.
3. Tlomenyuan snexkmpocmamuyecko2o nojs. 91<6un0meHuuaﬂbele nosepxnocmu.

4. Buibepume 00un eapuanm omeema




dusnyeckuii MasTHUK COBEpIIAET KOJIeOaHust BOKPYT OCH, npoxozsuied yepe3 T.O nepneHanKyIpHO IIIOCKOCTH PH-
cyHKa. JIJIs1 JaHHOTO MOJI0KEHHS MasTHUKAa MOMEHT CHUIBI TSDKECTH HAIIPABIICH ...

BAPUAHTBI OTBETOB:

1) oT HaC MePIEHANKYISIPHO [IOCKOCTH PUCYHKA;

2) BBEpX B IUNIOCKOCTH PHUCYHKA;

3) BHHU3 B IUIOCKOCTH PHCYHKA ;

4) K HaM TIEPIICHINKYIIPHO INIOCKOCTH PUCYHKA.

IIpenonaBatens J.b. Badpun

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanuu
HwmxHexaMckuili XUMHUKO-TEXHOJIOTUYECKHHA HHCTUTYT (uiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEXKICHHS BBICIIET0 00pa3oBaHus
«KazaHckuil HaIMOHAIBHBIH HCCIIEIOBATEIBCKHI TEXHOIOTHIECKIH YHHBEPCHTET)
@akynvmem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCIUTENbHAS TEXHUKA»

Ipoduns:_ABTOMATH3MPOBAHHBIC CHCTEMbI 00Pa0OTKH MHPOPMALIMY U YIIPABICHHUS

Cemectp_1
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuiteT Ne 28
1. Buwnyorcoennvie xonebanus. Pezonarnc.
2. Ilepsulii 3aK0H MepMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPULECKOMY HPOYECCY.
3.  Bwi600 3axona Oma 8 pamkax Kiaccuyeckol meopuu.
4. Buibepume o0un sapuanm omeema

[Ipn pacyeTe MOMEHTOB MHEPITMH TeJla OTHOCHTEIBHO OCEH, He
TIPOXO/ISIIMX Yepe3 HEHTP Macc, MCIONB3yIoT Teopemy IlITeii-
Hepa. Eciu och BpallleHUs: TOHKOTO KOJIbIIA IEPEHECTH U3 LIEH-
Tpa Macc Ha paccTosHHe 2R (puc.), TO MOMEHT MHEPIH OTHO-
CUTEIBHO HOBOH OCH YBCJIUYUTCA B ...

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

J.b. Bapun

[Ipenonasarens

(benepanbHOro rOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKISHHUS BBICIIETO 00pa-
30BaHUS
«Ka3zaHckuii HallMOHAJIBHBIN HCCIIEIOBATENbCKUM TEXHOJIOTMUYECKUH YHUBEPCUTET
Daxynomem HUnpopmayuonnvlx mexnono2uil
Luxn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku: 09.03.01 «MubopMaTHka ¥ BEIYUCAUTEIbHAS TEXHUKA»
[Tpodunas: ABTOMaTH3UPOBAHHBIE CUCTEMBI 00PAOOTKH MH(POPMAIIMH U YIIPABJICHHS

KPUTEPUU
OLICHKHU 3HAHMIi CTYy1eHTOB Ha 3k3ameHe (1, 2 cemecTp)

MaxkcuMaJIbHOE KOJIHYECTBO 0anoB 3a ok3ameH 40:

10 Gay1oB 3a KaXKIbIl BOMPOC.

B KaXI10M 6I/IJ'I€T€ 3 TCOPCTUYCCKUX BOIIpOCa U 1 3aaa4a. HpI/I peUICHUUN PACUYCTHOI'0 3aaHUA
TEOPETHYCCKHE MPEATIOCEUIKH PaCKPBIBATh 00SI3aTEBHO.

3a oTBET Ha 6onpoc BuIcTaBiseTcs cTyAeHTY9 < R< 10 6annos, ecnv CTyeHT:



- TI0Ka3aa TIyO0OKHEe W BCECTOPOHHHE 3HAHMS IO BOMPOCY OMJIeTa B COOTBETCTBHH C YYeOHOH Mpo-
rpaMMO#, OCHOBHOH U JOMOJHHUTEIbHOW JUTEPaTypoi, TpeOOBaHUH K BBIMOJHEHUIO COOTBETCTBYOIINX
¢dm3nyeckux 3akoHOB (5,4 < R< 5,8);

- CaMOCTOSITENIFHO, JIOTHYECKH CTPOMHO M IMOCJIEN0BaTEeNbHO M3jaraeT y4eOHBbIH Marepual, JAEMOH-
CTPHUpPYSl yMEHHE aHAJIM3HPOBATh PA3IMYHBbIC HAyYHBIC B3IJIS/BI, aPTYMEHTHPOBAaHHO OTCTAaMBATh COO-
ctBeHHy0 no3uimio (1,2 <R< 1,4);

- TBOPYECKH CBS3BIBACT TEOPETUUCCKHE MOJIOKEHUS ¢ mpakThkoii (1,2 < R< 1,4);

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

3a OTBET Ha gonpoc BhIcTaBiseTcs cTyAeHTy 8 < R< 9 fannog, ecnu cTyneHT:

- TTOKA3bIBAET TBEP/bIC M JOCTATOYHO IOJHBIE 3HAHMS MO BOIIPOCY OMIIETa B COOTBETCTBHHU C yIEOHOM
MPOTPaMMOii, YBEPEHHO OPHEHTHPYETCS B OCHOBHOW JTUTEpaType, 3HaeT TpeOOBaHUA K (PU3NUECKUM 3aKO-
Ham (5,0 <R< 5,4);

- CaMOCTOSITEIBHO M TIOCIIeIOBATEIbHO M3JIaracT y4eOHBIH MaTepual, IpeAlpUHIMAET MOMBITKY aHa-
JM3UPOBATh PAa3IMYHBIE HAyYHBIC B3Il M 00OCHOBATH COOCTBEHHYIO MO3MIHIO, IIPU ATOM IOIYCKAaeT
He3HauuTenbHbIe omunoku (1,0 < R< 1,2);

- YMEET CBA3BIBATH TCOPETHIECKHUE MOIOKCHHUS € TPAKTHUECKO# nestenbHocThio (1,0 < R< 1,2);

- ostyaeTcs pa3Butoit peunto (1,0 <R< 1,2).

3a OTBET Ha gonpoc BHICTaBIsETCS CTYAeHTY 6 < R< 8 dannos, ecnu cTyneHT:

- MOKA3bIBACT TBEPJbIC 3HAHUS T10 BONMPOCY OMJIeTa B COOTBETCTBHU C YU€OHOW MPOrpaMMOi, OpUCH-
TUPYETCS JIMIIb B HEKOTOPBIX JTUTEPATYPHBIX UCTOYHHKAX, 3HAET OTHAENbHBIC TPeOOBaHUS K (HU3UIECKUM
3akoHaM (3,0 < R< 4,0);

- y4eOHBII MaTepHas U3JaracT pernpoAyKTHBHO, TOMycKast HekoTopsie omuoku (0,75 < R< 1,0);

- IpeIPUHUMAET TIOMBITKY aHAJM3HUPOBATh PA3TUUHbIC HAYYHBIE B3TJISIbI, 000CHOBATH COOCTBEHHYIO
MO3HUIHIO TI0 TpeboBanuto mpenoaasares (0,75 < R< 1,0);

- C TPYJIOM YMEET YCTAHOBUThH CBSI3b TCOPETHUYECKUX TMOJOXKEHH I ¢ mpakTukoii (0,75 < R< 1,0);

- pedb He Bcera JoruuHa u nocnenonarensha (0,75 < R< 1,0).

3a OTBET Ha ONPOC BHICTABISETCS CTYAeHTY R< 66an17106, ecinu CTYAEHT:
- IEMOHCTPUPYET HEe3HAHUE OCHOBHBIX MOJIOXKEHUIH Bonpoca Omiera (R< 3);
- He OPHEHTUPYETCS B OCHOBHBIX JIMUTEpaTypHbIX McTouHHKax (R< 0,75);
- He 3HaeT TpeOOBaHUl K COOTBETCTBYONIMM (u3ndeckumM 3akonam (R< 0,75);
- HE B COCTOSIHUU JIaTh CAMOCTOSITETILHBII OTBET Ha BOIIPOCHI, 000CHOBATh COOCTBEHHYIO Mo3uIH0 (R<
0,75);
- He yMEeT YCTaHaBJIMBATh CBSI3b TCOPETHIECCKHUX MOJOKEHHI ¢ pakTukoii (R< 0,75);
- peub cnabo pa3BuTa u MajoBbipazutenbHa (R< 0,75).



MuHHCTEpPCTBO HAYKH U BBICIIETo obpa3oBanus Poccuiickoit denepauun
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOT'O OI0PKETHOTO 00pa30BaTEIbHOIO YUPEXKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET
Dakynvmem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH
Hanpagnenue noarorosku: 09.03.01 «MH(GOPMATHKA ¥ BEIMHCIUTENbHAS TEXHUKAY

Ipodunb: ABTOMATH3UPOBAHHBIC CUCTEMBI 00pab0TKK HHGOPMALIUY U YIPaBICHHS
Cemectp_ 2

YTBEPXJIAO

3aB.mmkiioM OM/J1 % " T.I Makycea
01.03.2021 r.

IK3aMeHAIHOHHbIH OMJteT Ne 1

Maenumnoe none. Maenumnasa unoykyusa. 3axon Amnepa.
Cospemennbie npedcmagienus o ceeme.
Tennosoe uznyuenue. 3axon Kupxeoga.
4. Bwibepume 00un sapuanm omsema
Peakuust pacnaga npoToHa Mo cxeme p—oettv+v
HEBO3MOXHA. DTO SBJISCTCS CICICTBUEM HEBBIMOIHEHHUS 3aKOHA COXPAHEHUS. . .
a) JISNITOHHOTO 3apsizia
0) PMEKTPUIECKOTO 3apsiaa
B) CIIMHOBOTO MOMEHTA UMITYJIbCA

wpE

IIpenonasarens

J.b. Badpun

MuHHCTEpPCTBO HAyKH U BEICIIETo oOpa3oBanus Poccuiickoit ®eneparym
HwmxHexamMckuii XUMHUKO-TEXHOJIOTHIECKUI HHCTUTYT ((rITHa)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIET0 00pa30BaHus
«KazaHnckuit HaMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem Hngpopmayuonnvix mexnonoutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipo¢uis: ABTOMaTH3NPOBAHHbBIE CHCTEMbI 00pab0TKH HH(OPMAINKY U yIpaBIeHHs

Cemectp 2

YTBEPXJAIO

3aB.1uknom OMJ] &7“&“’ " T.IMakycepa
01.03.2021 r.

JK3aMeHALHOHHBII OuJteT Ne 2
Honynposoonuxu. Cobcmeennas u npumMecHasi RPO8oOUMOCHIb.

OcrosHble 3aKOHbL 2e0MEeMPU4eCcKOl ONMuKU.

3akonul U3Iy4eHus abconommo YepHo20 mea.

PonE

Buvibepume odun sapuanm omseema
DIEKTPOH JIOKAIN30BaH B IIPOCTPAHCTBE B Ipeenax A X = | MKkM. Y4uThiBas, 9To nocTosHHas [lianka h
=1,05+10 "34]I5kec, a Macca sekrpoHa M = 9,1+103! xr, HEopeneNeHHOCTL CKOPOCTH A Vx (B M/C) COCTaB-
JIS€T HE MEHee. ..

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

[Ipenonasarens J.b. Bapun




MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKACHHUS BBICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET

Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hanpagnenue noarorosku: 09.03.01 «MH(GOPMATHKA ¥ BEIMHCIUTENbHAS TEXHUKAY

Ipoduis: ABTOMaTU3NPOBAHHbBIE CUCTEMBI 00paO0TKH HH(OPMAIMY U YIPABICHUS

Cemectp_ 2
~ VYTBEPXIAIO
3as.1ukiaom ®MJ] % " T.I Makycea
01.03.2021 r.
OK3aMeHAIMOHHbII OuJieT Ne 3

1. TIpancgopmamop. Dnepeus maznumunozo nois.

2. Bui6o0 saxoma nperomaenus ceéema.

3.  ®omosnexmpuueckuii spphexm.

4. Buibepume 0dun sapuanm omeema

Ha pucyHke n300paskeHbl CTallMOHApHBIE OPOUTHI aTOMa BOAOPOJIa COTJIACHO MOJIe-
mu bopa, a Takke ycI0BHO M300pakeHbI TIEPEX0/Ibl JIEKTPOHA C OJJHOH CTallMOHap-
HOW OpOHUTHI HAa IPYTYIO, COMPOBOMKAAOIIMECS U3TYICHUEM KBaHTa SHEPrUu. B yiib-
TpaduoIeTOBOM 00JaCTH CIIEKTPa ITU MEPEXObI Aal0T cepuio JlaiiMaHa, B BUIAMOU
— ceputo bambmepa, B uH(pakpacHoit — ceputo [lamena. Haubombieit yactoTe
KBaHTa B cepuu JlaliMaHa COOTBETCTBYET MEPEXO. . .

BAPUAHTbI OTBETOB:

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

3yn=3—->n=2; 4Hhn=4—-n=3.

[IpenonaBarens I.b. Badun

MuHHCTEpPCTBO HAyKH U BEICIIEro oOpa3oBanus Poccuiickoit deneparyn
HwmxHekaMckuit XUMHUKO-TEXHOJIOTUIECKIH HHCTHTYT ((prima)
(enepanbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHuUs
«KazaHnckuit HAMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJOTHUECKUN YHUBEPCUTET
Daxynemem Hngpopmayuonnvix mexnonozutl

Luxn pusuxo—mamemamuyeckux OUCYUnIuH
Hampasnenne noarorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA
Ipo¢uib: ABTOMaTH3NPOBaHHbBIE CHCTEMbI 00pab0TKH HH(OPMAINKY U yIpaBIeHHs

Cemectp 2
_ YTBEPXJIAIO
3ap.uukaom GM]] &7“&“’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHBIN OnieT Ne 4
1.  [ua- u napamacnemuxu. PeppomacHemuKu u ux ceoticmesa.
2. Touxue aunsvl. Ilocmpoenue u300paxcenss npeomMenios ¢ ROMOUbIO AUH3.
3. Popmyna Diinwmerina 01 eneutne2o omospgpexma. Macca u umnyasc pomona.
4,  Buibepume 00un eapuanm omsema

Ha pucynke moka3zaHsl HanpaBiIeHUs najgaromero GotoHa (y), paccesnHoro ¢otoHa (y’) u

9JIeKTpoHa oThauu (). Yrou paccesHus 90°, HampaBiIeHUE NBIKEHUS DJIEKTPOHA OTIAud
— =]

COCTABIISIET C HAIpaBJIEHHEM Maaromero Gpotona yrom © =30

HOro ¢oToHa p; , TO IMITYJIbC JIEKTPOHA OTJa4H PaBeH. ..

. Eciim ummynsc paccesiH-

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

[Ipenonasarens J.b. Bapun

LVANAYIVIVPVIDY Ay Nl ¥l DDIVILVI U UUPAIUDAIN/L 1 UVVKIIVAUNL S VAV P ALK

HwmwxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (uiman)



(enepanbHOro roCyIapCTBEHHOTO OI0DKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS BICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUYECKUIT YHUBEPCUTET
Dakynomem Hnpopmayuonnsix mexnonozuii
Huxn uzuxo—mamemamuyeckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

HpO(bI/IJ‘ILZ ABTOMAaTH3MPOBAHHEIE CUCTEMBI 06Da6OTKI/I I/IH(bODMaUI/II/I " yIIpaBJICHUSA

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakyceBa
01.03.2021 r.
IK3aMeHAUMOHHBIN OnJieT Ne 5
1. 3axon buo-Casapa-Jlannacca.
2. Ocrosnbie homomempuyeckue 6eaudunbl.
3. Ceemosoe dasnenue. Ihdexm Komnmona.
4, Boibepume ooun sapuanm omeema
BeposTHOCTh OOHApYXUTh 3JEKTPOH Ha ydacTke (a,b) OJHOMEPHOTO MOTCHIIHATBHOTO
b
W= J‘w dx
4 AMIIKA ¢ OECKOHEYHO BBHICOKUMH CTCHKAMHU BBIYHCISCTCS 1O (popmyre a , TIIe w

IUIOTHOCTBH BEPOSTHOCTH, OTpeersieMast hd -pynxnueit. Ecnn b4 -pyHKIMS UMeeT B, yKa-

L L

U 3aHHBIH Ha PUCYHKE, TO BEPOATHOCTh OOHAPYKHUTH IEKTPOH Ha ydacTKe 3 RS " paB-
1 1 Ha...
1 1
] I
! ! BAPUAHTHI OTBETOB:

D VX 2) 3; 3 1, 4l
P 8 8 2 4

[IpenonaBarens J.b. Badun

MuHHCTEPCTBO HAyKH U BEICIIEro oOpa3oBanus Poccuiickoit deneparym
HwxHekaMCKuit XUMHUKO-TEXHOJIOTHUCCKHH HHCTHTYT (rsna)
(enepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKACHHUS BEICIIEro 00pa3oBaHUs
«KazaHnckuit HAMOHANBHBIN HCCIEI0BATENLCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem Hngpopmayuonnvix mexnonoutl
Luxn ¢pusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipo¢uis: ABTOMaTH3NPOBaHHbBIE CHCTEMbI 00pab0TKH HH(OPMAINY U yIpaBIeHHs

Cemectp_2
N YTBEPXJIAIO
3aB.ukaoM OMJ] '7“&“" " T.IMakycepa
01.03.2021 r.
JK3aMeHAIHOHHBIH OuiieT Ne6
1. [Heiicmsue maenummnozco nons na mox. Cuna Amnepa. 3axon Avnepa.
2. Kocepenmnocmy u MOHOXDOMOMUYHOCIb C8emogbix 8oaH. Mumepepenyus ceema.
3. Mooenv amoma Pezepcopoa. llocmynamet Bopa.
4. Buibepume 0dun sapuanm omeema

Ha pucynke noxasana opuenmayusi 6eKmopoeé nanpsicennocmu snekmpuyeckozo ( E ) u maenumnozo (H ) noneii 6
2NEKMPOMASHUMHOU 80NHe. Bexmop niomnocmu nomoxa snepeuu 31eKmpoMazHUmMHO20 NoJs OPUEHMUPOBAH 6 Hanpas-
JIeHUU ...

[IpenonaBarens J1.b. Badun



(enepanbHOro roCyIapCTBEHHOTO OI0DKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS BICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUYECKUIT YHUBEPCUTET
Dakynomem Hnpopmayuonnvix mexnonozuii
Huxn uzuxo—mamemamuyeckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

HpO(bI/IJ‘ILZ ABTOMAaTH3MPOBAHHEIE CUCTEMBI 06Da6OTKI/I I/IH(bODMaUI/II/I " yIIpaBJICHUSA

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakyceBa
01.03.2021 r.
IK3aMeHAIHOHHbIH OMJteT Ne 7
1. CunaJlopenya.
2. Memoowi Habnodenus unmeppepenyuu ceema.
3. Teopus cmpoenusi amoma 8600opoda no bopy. Qudpaxyus muxpoyacmuy. Boansi 0e Epoiiis.
4. Bulbepume 0dun eapuanm omeema.

Ecnu 3a4epHEHHYO UIACTHHKY, HA KOTOPYIO I1a1acT CBET, 3aMCHHUTD Ha 3ePKaJIbHYIO TOHU XKe IUIOMA M, TO CBe-
TOBOE JIaBJICHUE. ..
BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) yMeHbIIUTCS B 2 pasa;
3) ysemuuurcs B 2 pasa.

[IpemogaBarens J.b. Bapun

MuHHCTEPCTBO HAYKH U BBICIIEro oOpasoBanus Poccuiickoii denepanuu
HwmxHexamMckuii XUMHUKO-TEXHOJIOTHIECKUI HHCTUTYT ((rITHai)
(enepanbHOr0 TOCYIApCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIET0 00pa30BaHus
«KazaHckuil HaIlMOHAIBHBIH HCCIIEI0BATEIBCKUI TEXHOIOTHIECKHH YHHUBEPCHTET)
Dakynomem Ungopmayuonnvix mexnono2uil
Lukn pusuxo—mamemamuueckux OUCYUNTUH

Hamnpagnenue noaroroku: 09.03.01 «MudopMaTHKa U BEIMUCINTENbHAS TEXHUKA»

Ipoduns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MHAOPMAIINY U YIIPABICHUS

Cemectp 2
~ YTBEPXIAIO
3ap.uukaom OM]] &7“&“’ " T.IMakycespa
01.03.2021 .
JK3aMeHAlMOHHBIH OnJieT Ne 8
1. Teopema Fayeca dns maznumuozo noas.
2. HUumepepenyus ceema 6 mouKux nienKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Buwibepume ooun sapuanm omeema. VIMEoTcs 4 PelIeTky ¢ pa3IHIHBIMU IIOCTOSHHBIMH d, OCBEIaeMBble OJHUM 1

TeM 7K€ MOHOXPOMATHIECKIM H3TydeHHEM Pa3INIHON HHTEHCUBHOCTH. Kakoil pHCYHOK MILTIOCTPHPYET MOJI0KEHNE
[JIABHBIX MAKCHMYMOB, CO3/IaBaeMbIX AU(PPAKIIMOHHON PEIICTKON C HAMMEHbLIEH MOCTOSTHHOI pemeTku? (J — HHTEH-

CHUBHOCTB CBETa, P YTOJ TUPPAKIHHN).

BAPUAHTHBI OTBETOB:
1 I

1) 04 03 02 0 0] 01 02 03 04 sinuz) ¢ 03 02 01 0 o1 02 03 04 sinql3) o4 03 0p 01 0| 81 ba 0@ 0p me
b

[IpenonaBarens J.b. Badpun




MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HwmwxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOT'O OI0PKETHOTO 00pa30BaTEIbHOIO YUPEXKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET
Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»
Ipodunb: ABTOMATH3UPOBAHHBIC CUCTEMBI 00pab0TKK HHGOPMALIUY U YIPaBICHHS

Cemectp_ 2
_ YTBEPXJIAIO
3as.1ukiaom ®MJ] % " T.I Makycea
01.03.2021 1.
IK3aMeHAIHOHHbIH OMJTeT Ne 9
1. Senenue sanexkmpomaznumnoii undyxkyuu. 3axon Papades — Maxcsenia
2. Ipumenenue unmepdepenyuu.
3. Boanosas pynkyus u ee cmamucmuieckui CMbICiL.
4. Buibepume ooun sapuanm omseema. Ha pucynke npedcmasiena 3a6ucumocns MAZHUNHO20 NOMOKA, NPOHU3LIEAIO-
wje2o HeKOMopwlll 3aMKHymulil KoHmyp, om epemeru. IJ[C uHOyKyuu He 803HUKAEM HA UHMEPSATE....
D, Bo

1 2 1[4 16 t,c
ABLCDE ! !
-2 B 1
-4 Bapmna :Tbl O0TBETOB:
1)B; 2)A;
3)C; 4)D; 5)E.
[IpenonaBarens J1.b. Badun

MuHHCTEPCTBO HAYKH H BBICIIEro oOpa3oBaHus Poccuiickoit denepannu
HixHeKaMCKHH XMMHUKO-TEXHOJIOTMYECKHH HHCTUTYT ((HiIHan)
(enepa’sbHOTO roCyIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTEeIbHOIO YUPEKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATENBCKUI TEXHOIOTHYECKHH YHHUBEPCUTET)
Dakynomem Ungopmayuonnvix mexnono2uil
Luxn usuxo—mamemamuyeckux OUCYUNIUH

Hanpagnenue noxroroku: 09.03.01 «Mudopmatika 1 BEIMUCIUTENbHAS TEXHUKA»

Ipoduns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MHAOPMAIINY U YIIPABICHUS

Cemectp_2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycepa
01.03.2021 r.
Ok3aMeHAUHOHHBII ouseT Ne 10
1. Huovkmusnocmo. Camoundykyus. Bzaumnas undvikyus.
2. Hudpaxyus ceema. [Ipunyun [toiicenca-Ppenens.
3. Ypasuenue llpedunzepa.
4. Buibepume o0un sapuanm omeema
Ha pucyHke moka3aHa KpuBasi 3aBUCMOCTH CIICKTPAIbHOM IJIOTHOCTH SHEPreTHYe-
p O00OK CKO#f CBETHMOCTH a0COIOTHO YEPHOTO TeNla OT JTHHEI BOIHEI mpu T=6000K. Ecim
\ TEeMIIepaTypy Tella yMEHBIIUTE B 2 pa3a, TO YJHEPreTHYeCcKast CBeTUMOCThL a0COITIOT-
: HO YEepHOTO TeJIa YMEHBIIIUTCS. .
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 8 pa3a; 3) B4 pasa; 4) B 2 pasa.
I
! e
500 A, HM
[IpenonaBarens J.b. Badun




(enepaabHOroO roCyIapCTBEHHOTO OFO/PKETHOr0 00pa30BaTEIbHOTO YUPEKICHHS BHICIIEr0 00pa30BaHUs
«KazaHckuii HalMOHANBHBIN UCCIIEI0BATEIECKUM TEXHOIOTUYECKUIT YHUBEPCUTET
Daxynemem Hngopmayuonnvix mexnonouti
Luxn gpuzuxo—mamemamuueckux OUCYuniun
Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»
ITpoduns: ABTOMAaTH3UPOBAHHBIE CUCTEMBI 00pabOTKH MHAOPMAIINU U YIIPABICHHUS
Cemectp 2

YTBEPXKIAIO

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

IK3aMeHAMOHHbIH OmteT Ne 11

BolnystcOennblil 21eKmpoMacHUmmble KONeOaHUs.

ObocHosanue np}mwmuelluocmu pacnpocmpaHeHrus ceema. 3onbi (DDQHEJZE.

Obwue ceedenust 00 amomax u A0pax.

PwbhE

Buibepume odun sapuanm omsema. Ilonnas cucmema ypagnenui Maxceenia 0s 91eKmpOMAcHUMHO20 NOJISL UMeem 6Uo:

= = a]__:: - 7 =

Edl=-[""ds §DdS= [odV
at

¢9)] () (3 b

=
- |- |z o -
4] () &
Crienyronas cuicTeMa ypaBHEHHUH CHPaBeIMBa i IEPEMEHHOTO 3IeKTPOMArHUTHOTO TOJIA ...
—- = 3]_3) - = =
o * ) 1) B OTCYTCTBHE 3apS/KEHHBIX TE ¥ TOKOB IIPOBOJUMOCTH;
2) 1IpM HAJMYMK 3aPSKEHHBIX TN H TOKOB POBOIMMOCTH;

a e
L & @ 3) B OTCYTCTBHE 3apsKCHHBIX TEI;
4) B OTCYTCTBHE TOKOB TIPOBOJUMOCTH.

[Ipenonasarens J.b. Bapun

MuHHCTEPCTBO HAYKH H BBICIIEro oOpa3oBaHus Poccuiickoit denepannu
HwmxHekaMcknit XUMHUKO-TEXHOJIOTUIECKIH HHCTHTYT (rman)
(enepanrbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEro 00pa3oBaHHs
«KazaHnckuit HAaMOHANBHBIN HCCIIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Dakynomem Ungopmayuonnvix mexnono2uil
Luxn pusuxo—mamemamuyeckux OUCYUnIuH

Harmpasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIHTEIbHAS TEXHHKA

Ipoduns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MHAOPMAIINY U YIIPABICHUS

Cemectp 2
YTBEPXIAIO
3aB.1uknom OMJ] &Zﬁ“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAMOHHBII Omiter Ne 12

1.  Macwumuoiii momenm snexmponos u amomos.
2.  udpaxyus ceema om odnoii wenu.
3. Duepeus cessu. Jegpexm maccor adpa.
4,  Buibepume odun sapuanm omeema .CraunoHapHbIM ypaBHeHreM 11IpeIuHrepa LIS 91eKTPOHa B BOZOPOAOTONOGHOM HOHE SBISIETCS

YpaBHEHHE ...

BAPUAHTBI OTBETOB:

2 2
2m Z2 d 2
ﬂw+—2(E+4—)w=0 g‘r+;’;ﬂ w=0
1) kR &t 2) dx A :
2.2
d? 2m oy x 2m
Ve @-T0 220 Ap+—Ey=0
3)dx" H 2 4) h
[Ipenogaparein J.b. Bapun

NINADUNUAYIYL AAUXIUNAIDADIY FIVUIIVAUDALVJIDUNYL LVATIUIUL XITIVURKLKL Y XDV PVKLLV LY/



Darxynomem Hngopmayuonnvix mexnonouti
Luxn pusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue noarorosku: 09.03.01 «MHpoOpMaTHKa U BEIMUCIUTEIbHAS TEXHUKA
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pab0TKH HH()OPMAIINY U YIPaBICHUS

Cemectp 2
. VTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycepa
01.03.2021 1.
OK3aMeHAMOHHBII Omiter Ne 13
1. Konebamenvuwiii konmyp.
2. Paspewaiowas cnocobiocms onmuueckux npubopos.

3. Ecmecmeennas DaaanKmUGHOCWlb. a, B, Y — UBTYHUEHUA.

4. . Buibepume 00un eapuanm omeema

Ha pucyHke noka3aHsl HanpaBieHHs Najiatomero ¢poTtoHa (y), paccestHHoro ¢ortoHa (y’) u
9JIEKTpOHa oTAauu (€). Yron paccesnus 90°, HampaBlieHUE ABWKCHUS DIICKTPOHA OTHAAYU

— (=]
COCTaBIISICT C HAINpaBJICHHEM MaNaromero GoToHa Yo p =30 . Ecnu umnynec paccesiH-
HOro (hoTOHA be , TO UMITYJIbC DJIEKTPOHA OT/JauH PaBeH. ..
BAPUAHTBI OTBETOB: 1)2p;; 2) 2\/5 P;; 3)\/5 P;; 4) P;).
[IpenonaBarens J.b. Badun
MWUHHCTEPCTBO HAYKH M BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuit XUMHUKO-TEXHOJIOTUUCCKHH HHCTHTYT ((rma)
(benepanbHOr0 TOCyIapCTBEHHOTO OFOPKETHOTO 00pa30BaTEIbHOTO YUPEKIACHHS BBICIIIEr0 00pa30BaHus
«KazaHnckuit HAaMOHANBHBIN HCCIIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Darxynemem Hngopmayuonnvix mexnonouti
Luxn usuxo—mamemamuyeckux OUCYUNIUH
Hamnpagnenue noxrorosku: 09.03.01 «Mudopmatika 1 BEIMUCIUTENbHAS TEXHUKA»
Ipoduns:
Cemectp 2
YTBEPXJIAIO
3ap.uukaom GM]] /’ﬁ“’ " T.IMakycepa
01.03.2021 r.
IKk3aMeHAHOHHBIN OmieT Ne 14
1.  Ocnoswt 30un0ii nposodumocmu meepdwix men.
2. udpaxyuonnas pewemxa.
3.  3axonwl paduoaxkmuenozo pacnada.
4.  Buibepume 0oun eapuanm omeema

IMonoxeHUe aToMa YIIepoja B KPUCTAUIMYECKOH pelIeTKe aIMasa OIpeeleH0 ¢ HOrpemHocThio Ax = 5-10 M. Vuu-

_ 1n-34 .
TBIBas, 9YTO MOCTossHHAs [lmanka h=1,05-10 ™ Joc C, a Macca aToMa yriepoaa m = 1,99-102% kr, HeonpeeneHHOCTh

ckopocTi AVx ero TemaoBOro ABMKEHUs (B M/C) COCTAaBIISICT HE MCHEE. ..
BAPUAHTbBI OTBETOB:
1) 9,43 -10%; 2) 0,943; 3) 1,06; 4)106.

[IpenonaBarens J.b. Bapun




MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTENIbHOIO YUPEKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET
Dakynomem Ungopmayuonnvix mexnonouil
Luxn gpusuxo—-mamemamuyeckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MHdopmMaTHKa U BEIMUCIUTENbHAS TEXHUKA»
Ipodunb: ABTOMATH3UPOBAHHBIC CUCTEMBI 00pab0TKK HHGOPMALIUY U YIPaBICHHS

Cemectp_ 2
VTBEPXIAIO
3as.1ukiaom OMJ] &7“&“’ " T.I Makycea
01.03.2021 r.
IK3aMeHAIMOHHBIH OueT Ne 15
1. Duepeus macnumnozo nona.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuki paouoakmueHo20 pacnaoa.
4. Buibepume 00un sapuanm omeema

Tlpu maieHny cBETA M3 BO3/lyXa HA JUAJICKTPUK OTPAKEHHBIN JIyY MOJHOCTHIO MOJSIPU30BaH IpH yriie naaenust 60 rpay-
coB. ITpy 3TOM MPETOMIICHHBIH JIyd COCTABIISIET C HOPMAJIBIO YToOdl. ..

BAPHAHTHI OTBETOB:
1) 30°; 2) 90°; 3) 60°; 4) 45°,

[IpemogaBarens J.b. Bapun

MuHHCTEpPCTBO HAyKH U BEICIIET0 oOpa3oBanus Poccuiickoit ®eneparym
HixHeKaMCKHH XMMHUKO-TEXHOJIIOTHIECKHH HHCTUTYT ((HIHa)
(benepanbHOTO roCyIapCTBEHHOTO OI0DKETHOTO 00pa30BaTeNIbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATENBCKUI TEXHOIOTHYECKHH YHUBEPCUTET)
Dakynomem HHGOpMayuoHHbIx mexHono2ui
Lukn pusuko—mamemamuieckux OUCYUNIUH

Hamnpagsnenue noxrorosku: 09.03.01 «Mudopmatika 1 BEIMUCIUTENbHAS TEXHUKA»

Ipo¢uis: ABTOMaTH3NPOBaHHbBIE CHCTEMbI 00paboTKH HH(OPMAINY U yIpaBIeHHs

Cemectp_2
~ YTBEPXJIAIO
3aB.ukiaoM OMJ] &7“&“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OueT Ne 16
1. BpameHue DAMKU 8 MACHUMHOM no.Jje.
2. Honsapuzayus ceema. Ecmecmsennvill u noaspu3oeantvill ceem.

3. Hzmepenue paduoakmuenozo U3TTYHUECHUA.

4. Buibepume 0dun sapuanm omeema

" P d £ IMpu niepexojax dIEKTPOHA B aTOME C OJJHOTO YPOBHSI Ha IPYTOil 3aKOH COXpaHe-

b

i . .  HIMOMEHTa HMIYIIbCa HAKIIA/ILIBACT ONPE/ICICHHbIC OTPAHHCHNA (npaBuIio 0T-
3 l 7 6opa). B sHepreTHyeckoM criekTpe aToMa BoIopoa (pHc.) 3anpeuientbim nepe-
2 -

XOJO0M SABJIACTCA. ..
BAPUAHTBI OTBETOB:
1)4f — 3d; 2) 4s - 3p;
3)3p-2s; 4) 3s — 2s.

IIpenonaBatens I.b. Badun



d
u
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MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit ®enepaunu
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIETO 00pa30BaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET
Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MudopmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

IMpoduns: ABTOMAaTU3UPOBAHHBIC CUCTEMbI 00pab0OTKU MH()OPMALIMY U yIIpaBICHHUS

Cemectp_ 2
~ VYTBEPXIAIO
3as.1ukiaom ®MJ] % " T.I Makycea
01.03.2021 .
IK3aMeHAIMOHHBIH OusteT Ne 17
1. Cospemennvie npedcmasnenus o ceeme.
2. Honapuzamopul. 3axon Mamoca.

3. H@epyble peaxyuu. Uckyccmeennas pa()uoakmuemocmb.

4, Bwibepume 00un eapuanm omeema

Ha PHUCYHKC IIOKa3aHa KBApKOBasg AWarpaMmma /8 — pacnaaa HYKJIOHA.

1(111 AuarpaMma COOTBETCTBYCT PCAKIUM ...
u

YrYy
rY Yy

OTta

J BAPUAHTBI OTBETOB:
l)p—>n+e_+i>;, 2)n—>n+e_+ffe,

e - - e
3)n—>p+e +vé; 4)p—)p+e +v,

[IpenogaBarens J.b. Bapun

MuHHCTEpPCTBO HAyKH U BEICIIEro oOpa3oBanus Poccuiickoit deneparyn
HwxHekaMCcKuit XUMHUKO-TEXHOJIOTUUCCKHH HHCTHTYT ((rsma)
(enepanbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHuUs
«KazaHnckuit HaIMOHANBHBIN HCCIEA0BATENBLCKUN TEXHOJIOTHUECKUN YHUBEPCUTET

Daxynemem Hngpopmayuonnvix mexnonozutl
Luxn pusuxo—mamemamuyeckux OUCYUnIUH

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Tpo¢wis: ABTOMaTH3NPOBAHHbBIE CHCTEMbI 00pa00TKH HH(OPMAINY U YIIpaBICHHS

Cemectp_2

YTBEPXJAIO

3aB.ukaoM OMJ] /ﬁ"' " T.I Maxycesa
01.03.2021 1.
JK3aMeHAMOHHBII Omiter Ne 18
3axon Buo-Casapa-Jlannacca
Cnocobvl nonyuenusa noaApU308aHHO20 ceema.
[ozumpon. f+ - pacnad. Inekmponnwlil 3ax8am.
Buvibepume 0dun sapuanm omsema. OnnHa v Ta e TuPpakIHoOHHAS PENIeTKa OCBENIAeTCS Pa3TUIHBIMU MO-
HOXPOMATHYECKAMH H3JyYCHHUSIMH C Pa3IMYHBIMA HHTCHCUBHOCTSIMHU. Kakoi pUCYHOK COOTBETCTBYET CIIy-

PobdE

Yar0 OCBEIICHHUSI CBETOM HauOObIell YacToToi? (J — HHTEHCHBHOCTH CBETa, P yroi nupaxyn).
BAPUAHTBI OTBETOB:

107

1) 04 03 02 01 0] 01 02 03 04 sno- 2) 04 43 02 0 U] ol 5z 03 08
)

IIpenonaBarenn




MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEXKACHHS BRICIIET0 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET

Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hamnpagnenue noaroroku: 09.03.01 «MH]opmMaTiKa U BEIMUCIUTENbHAS TEXHUKA»

Ipoduis: ABTOMaTU3NPOBAHHbBIE CUCTEMBI 00paO0TKH HH(OPMAIMY U YIPABICHUS

Cemectp_ 2
VYTBEPXIAIO
3aB.mmkiroM OM/JI %"’ " T.I Makycea
01.03.2021 .
OK3aMeHAUMOHHBII Outer Ne 19

1. TIpaucgopmamop. Snepus macHumno20 nos.

2.  Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llenuas peaxyus.

4, Bwibepume 00un sapuanm omeema

TTonokeHne MBUIMHKK Maccoii M = 10 Kr MOXHO YCTaHOBUTB C HEONPEAEIEHHOCTBIO Ax = 0,1 MKM. YUMTBIBas, 4TO HOCTOSHHAS
A =105-107* Mo - ¢

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

[IpenonaBarens J.b. Badun

MuHHCTEpPCTBO HAyKH U BEICIIEro oOpasoBanus Poccuiickoit ®eneparm
HwmxHexaMckuit XUMHUKO-TEXHOJIOTHIECKUI HHCTUTYT ((rTHa)
(enepanbHOr0 TOCYIApCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHus
«KazaHckuil HAMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJOTHUECKUN YHUBEPCUTET

Daxynemem Hngpopmayuonnvix mexnonozutl
Lukn pusuxo—mamemamuueckux OUCYUNTUH

Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipoduns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00Pa0OTKH MHAOPMAIINY U YIIPABICHUS

Cemectp 2

YTBEPXJAIO

3ap.uukaom GM]] &ﬂﬁ“’ " T.IMakycepa
01.03.2021 r.
JKk3aMeHAUMOHHBII Omiter Ne 20
1. Teopema Iavcca Onsi MAQ2HUMHO20 NOJIAL.
2. Hugpakyuonnas pewiemxa.

3.  AHoepuwiii peaxmop

4, Bwibepume 00un eapuanm omeema

Ha myTu ecTeCTBEHHOrO CBeTa MOMEIICHBI IBE IUIACTHHKHA TypMa-
muHa. [locne MpoXoXKAeHHs MIACTUHKU 1 CBET MOIHOCTHIO MOJSPHU-
3oBaH. Ecnu J1 W J, — MHTEHCHBHOCTH CBETa, MPOIICIIICTO IUIa-
CTHHKH 1 ¥ 2 COOTBETCTBEHHO, H YToJI Mexay HampasieHusMu OO
n 0’0’ ¢ =30° 10 J1 1 J2 CBI3aHBI COOTHOLLIEHUEM ...

BAPUAHTBI OTBETOB: I)J - Jl; 2)), = J.;
2 4 2 1
3. J
3)J :7\],4)\] -1,
2 4 1 2 2

[IpenonaBarens J.b. Badpun



MuHnCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepannu
HmxHexaMcKuil XUMHUKO-TEXHOJIOTUYECKUH HHCTUTYT (puiman)
(enepanbHOr0 TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOIO YUPEKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuii HalMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOIOTUIECKUIT YHUBEPCUTET

Dakynomem Ungopmayuonnvix mexnonouil
Luxn ¢huzuxo—mamemamuueckux OUCYUnIuH

Hanpagnenue noarorosku: 09.03.01 «MH(GOpMATHKA ¥ BEIMHCIUTENbHAS TEXHIKA

Ipoduis: ABTOMaTU3NPOBAHHbBIE CUCTEMBI 00paO0TKH HH(OPMAIMY U YIPABICHUS

Cemectp_ 2
~ VYTBEPXIAIO
3as.1ukiaom ®MJ] &Zﬁ“’ " T.I Makycea
01.03.2021 r.
OK3aMeHAUMOHHBII Ouiter Ne 21
1. Bpawenue pavxu 6 Ma2Humuom noe.
2. Memoouvi nabarodenus unmep@epenyuu ceemd.

3. Peakyus cunmesa. TepMO}ldepHaﬂ pPeaxKkyusl.

4, Bwibepume 00un sapuanm omeema

BeposTHOCTh 0OHAPYKHUTH JCKTPOH Ha ydacTke (a,b) OJHOMEPHOT0 MOTCHIUATIBHOTO SIIHU-

L]
W= Im dx
¥4 Ka ¢ OCCKOHEYHO BBICOKMMHU CTCHKAMH BBIYHCISICTCS 1O (Gopmylie 2 , Tae w
IJIOTHOCTH BEPOATHOCTH, ONPEAEIIIeMast hd -pynknueit. Ecmu b4 -pyHKIINA IMeeT BUI, yKa-
3
=L <z <L -
U 3aHHBIM Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTh NIEKTPOH HA y4acTKe & “paB-
! ! Ha...
1 1
) I
! ! 5. 1 .2\1- 3
o . ,. L BAPHAHTBHIOTBETOB: 1) 5; 2)1:3)1; 4)3
EE ! 4 2 8
[IpenonaBarens J1.b. Bajun

MuHHCTEPCTBO HAYKH H BBICIIEro 0Opa3oBaHus Poccuiickoii denepannu
HwmxHekaMckuit XUMHUKO-TEXHOJIOTUIECKIH HHCTHTYT (prman)
(enepanbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIFHOTO YUPEKICHHS BBICIIETO 00pa30BaHuUs
«KazaHckuil HallMOHAIBHBIH HCCIIEIOBATENECKHI TEXHOIOTHYECKHH YHHUBEPCUTET)
Dakynomem Ungopmayuonnvix mexnono2uil

Luxn pusuxo—mamemamuyeckux OUCYUnIuH
Hampasnenne noxrorosku: 09.03.01 «MHpOpMaTHKa U BEMUCIUTEIbHAS TEXHUKA

Ipoduns: ABTOMAaTH3UPOBAHHBIC CUCTEMbI 00PaOOTKH MHGOPMAIINU U YIIPABICHHUS

Cemectp 2
YTBEPXIAIO
3aB.1uknom OMJ] &zﬁ“’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBII OueT Ne 22
1. [ua- u napamacnemuxu. @eppomaznemuxu u ux ceoucmed.

>

Bui600 3axona NperomierHus ceema.
3. Tunwi 63aumodeticmsus IJIEMEHMAPHBLIX Yacmuy. 3akonul U3NIYYEeHUA abconiomno uepHozo meia.

4, Bwibepume 00un sapuanm omeema

Ha PUCYHKE ITIOKa3zaHa KpuBasA 3aBUCUMOCTHU CHeKTpaHBHOﬁ TIJIOTHOCTHU SHEPTECTU-

It o00OK YECKOI CBETUMOCTH aGCOIOTHO YEPHOTO TENA OT JIIMHBI BOJHEI Ipu T=6000K. Ec-
I JIM TEMIIEPaTypy Tella YMEHBIIHUTh B 2 pa3a, TO SHEPreTHYecKas CBETHMOCTh abco-
: JFOTHO YEPHOT'O TeJld YMEHBIIUTCSL. .
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 pa3a; 3) B 8 pasa; 4) B 4 pasa.
I
! >
500 A, HM

IIpenonasatens J1.b. Bapun




MuHHCTEpCTBO HAyKH U BHICIIET0 oOpa3zoBanus Poccuiickoit denepanun
HwmxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((puriinan)
(henepaIbHOT0 TOCYIapPCTBEHHOTO OI0/KETHOTO 00pa30BaTEILHOTO YUPEKJACHHS BBICIIETO 00pa-
30BaHUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET
Daxynvmem HngopmayuonHuix mexnonrou
Lukn gpuzuxo-mamemamuyeckux OUCYUniuH

Hamnpasnenue noarotoku: 09.03.01 «MHpopMaTHKa U BEIYUCIUTEIbHAS TEXHUKAY
[Mpoduns: ABTOMATH3MPOBAHHBIC CUCTEMBI 00PAOOTKH MHGOPMAITY U YITPABICHUS

KPUTEPUU
OLICHKHU 3HAHMI CTY/IeHTOB Ha 3K3aMeHe (2 cemecTp)

MaxkcuMalIbHOE KOJIMUECTBO 0ayuioB 3a sk3ameH 40:
10 GaToB 3a Ka)IbIi BOMPOC.
B kaxxnom 6umitere 3 TeopeTHueckux Bonpoca M 1 3aiayva.

3a oTBET Ha 6onpoc BeicTaBisieTcs cTyacHTY9 < R< 10 6annos, ecnu CTy/ICHT:

- TIOKa3aJ r1y0OKue U BCECTOPOHHHUE 3HAHUS MO BOIIPOCY OMIieTa B COOTBETCTBHH C yueo-
HOM IpOrpaMMoii, OCHOBHOM U JIOMOJHUTEIbHON UTEPATYpOi, TpeOOBAaHUM K BBIIIOJHEHUIO CO-
OTBETCTBYIOIINX (husnveckux 3akoHoB (5,4 < R<5,8);

- CAaMOCTOATENBHO, JIOTHYECKU CTPOWHO U MOCIIEI0BATEIBHO H3JIaraeT yueOHbId MaTepHall,
JEMOHCTPUPYSI YMEHUE aHAIU3UPOBATh PA3IMYHbIE HAYYHBIE B3IJISAbI, apPTYMEHTHPOBAHHO OT-
crauBath coOCTBeHHYI0 no3unuio (1,2 <R< 1,4);

- TBOPYECKHU CBA3BIBAET TEOPETUUECKHUE MOIOKEHHUs ¢ mpakTukoi (1,2 <R< 1,4);

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

3a OTBET HA 6onpoc BhICTaBIsAETCS CTyACHTY 8 < R< 9 6annos, eciu cTyeHT:

- TIOKa3bIBaeT TBEPJbIC M JOCTATOYHO TOJHBIC 3HAHHS IO BOMPOCY OMiIeTa B COOTBETCTBUU C
y4eOHOU MPOTpaMMOM, YBEPEHHO OPUEHTHUPYETCS B OCHOBHOW JIUTEpAType, 3HAET TPEOOBaHUS K
¢busmueckum 3akonam (5,0 < R< 5,4);

- CaMOCTOSITEIbHO U MOCIIE0BATENbHO U3JIaraeT yueOHbI MaTepua, NpeANpUHIMAET TONBITKH
aHAIIM3UPOBATh PA3UYHbIE HAYYHBIE B3TJISABI 1 OOOCHOBATH COOCTBEHHYIO MO3HIIMIO, TIPH 3TOM
JonyckaeT HesHaunTenbHbie omnoku (1,0 < R< 1,2);

- yMEET CBSI3bIBATh TEOPETHUECKHE TIOJIOKEHHS C MTPAKTHUECKOH aesitepHocThio (1,0 < R< 1,2);

- oTMYaeTcs pa3Butoi peusto (1,0 < R< 1,2).

3a OTBET Ha gonpoc BHICTABIETCA CTYAeHTY 6 < R< 8 dannoe, ecnu cTyneHT:

- TIOKa3bIBaeT TBEP/bl€ 3HAHUS O BONPOCY OWJIEeTa B COOTBETCTBUHU C Y4eOHOH MporpaMMmoii,
OPUEHTUPYETCS JIHIIb B HEKOTOPBIX JINTEPATYPHBIX HCTOYHHMKAX, 3HACT OT/AEIbHbIE TPEOOBAHUS K
¢busnueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepHa u3jiaraeT pernpoayKTHBHO, Jomyckas HekoTopbie omuoku (0,75 < R< 1,0);

- TIPEINpPUHUMACT TIOMBITKA aHAJH3UPOBATh Pa3lIMYHbIC HAyYHBIE B3TIISAIBI, 0OOCHOBATH COO-
CTBEHHYIO MMO3MIINIO TI0 TpeboBanmto npenoaasatens (0,75 < R< 1,0);

- C TPY/IOM yMEeT YCTAaHOBHTH CBsI3b TEOPETHUECKHX MOJIOXKeHu#t ¢ mpakTukoii (0,75 < R< 1,0);

- peub He Bcer/a JoruuHa u nocienonarensha (0,75 < R< 1,0).

3a OTBET Ha 6ONPOC BHICTABISIETCS CTYACHTY R< 6 6annos, eciv cTyeHT:

- IGMOHCTPHPYET HE3HAHNUE OCHOBHBIX MOJIOKeHUH Bompoca ouiteta (R< 3);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEpATYpHBIX cTounukax (R< 0,75);

- He 3HaeT TpeOOBaHUH K COOTBETCTBYONIMM (pu3nueckumM 3akoHam (R< 0,75);

- HE B COCTOSIHMM JIaTh CAMOCTOSITEJIbHBIM OTBET Ha BOMPOCHI, 000CHOBATH COOCTBEHHYIO MO3HU-
uio (R< 0,75);

- HE yMEET yCTaHaBJIMBATh CBSA3b TCOPETHYCCKUX MOJIOKEHHI ¢ mpakTuko (R< 0,75);

- peub c1abo pa3BuTa U ManoBbipasuTenbHa (R< 0,75).



MuHHCTEpCTBO HAYKHU U BhICIIEr0 oOpa3oBanus Poccuiickoit denepanun
HwmxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((puriinan)
beneparbHOTO TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxyremem HDOPMAITMOHHBIX TEXHOJIOTUN
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Hamnpasnenue noarotoku: 09.03.01 «MHpopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY
(kK00 u HaumeHoB8aHue)
[Ipoduns/mporpamma: ABTOMAaTU3UPOBAHHBIC CHUCTEMbI 00Pa0O0TKH MHGOPMAIIMH U YITPaBICHUS

KoMmjieKT TecTOBBIX 3aIlaHI/II7l AJIA MPOBEACHUSA TECTUPOBAHUA 110 pa3jie/iaM H UTOT0OBOIo
TECTUPOBAHUA

no pucuumniae Pu3uka

PexoMeHganuy mo UCNOJIb30BAHHUIO

KOMIIIEKT TeCTOBBIX 3aaHUIl COAEP>KUT TECThI JIs1 TEKYIIEro KOHTPOJIS 3HAHUM 110
paszaenam U UTOrOBOrO KOHTPOJIA 3HAHUM, YMEHUN U HABBIKOB CTYJEHTOB 10 BAXKHEHIIIUM TEMaM,
u3y4aeMbIM 1o Qusuke. s kaxaoil yueOHOU rpymnmbl pa3padOTaHO YeThIpe BapUaHTa PaBHO-
CJIOXKHBIX U MapaJUICIbHBIX M0 COJIEP>KAHUIO TECTOB.

Ha BpInoiHEeHUE Kak10ro UTOTOBOTO TECTA M0 TUCHUILUIMHE PEKOMEHAYEM BBIIEIATh
1o 60 MUHYT.

Ilocne mpoBeneHUsT TECTUPOBAHUS CTYAEHTHI CHAIOT HAa MPOBEPKY TOJBKO JIHCT
(6maHK) ¢ OTBeTaMHM K 3a/IaHusM TecTa. [IpoBepKy O1aHKOB YZO0OHO OCYIIECTBIISITh, €CJTH OTBETHI
nometeHsl B Ta0nuiy. O1eHKa pe3yiabTaToB JesTEIbHOCTH CTYICHTOB M0 OTBETaM 00ecreunBaeT
OTIEPAaTUBHOCTH KOHTPOJIS.

Bxurouenue B TecT 3aaHUI «y3KOH HaIllpaBICHHOCTH», 00€CTIEYHBAIOIINX MPOBEPKY
OJIHOW — JIBYX €JIMHMI] HOBBIX 3HAHWM, TO3BOJISIET YBEIMYHUTH KOJWYECTBO 3aJaHMM TecTa IO
CPaBHEHUIO C OOBIYHBIM YCTHBIM OMPOCOM CTYIEHTOB. BMecTe ¢ TeM TecThl HE 00ecIeuynuBaroT
MPOBEPKY BCEX BHUJIOB (OPMUPYEMBIX YMEHUN M HABBIKOB, HAIPUMEP, YMEHUsI 0OOCHOBBIBATH OT-
BET, a 3HAYUT, HE MOTYT 3aMEHUTH YCTHBIN ompoc. [10aToMy UTOrOBOE TECTHpPOBAHHUE 11€TIECO00-
Pa3HO MPOBOJIUTH TIEPE IK3AMEHOM JIJIsI OTIEPAaTUBHOM JTUATHOCTHKH YCBOCHHSI OCHOBHBIX (PH3M-
YECKUX MOHATHUH.

JInst IpOBEpPKH WTOTOBBIX 3HAHWM CTYACHTOB IpejuiaraeTcsa 4 BapHaHTa TECTOB.
Kaxnip1it TecT cocTouT U3 25 TecToBbIX 3a4aHnid. Bpems BeinonHeHus tecta 60 MUHYT

OCHOBHOM KOMIIJIEKT TECTOBBIX 3K3aMEHAIIMOHHBIX 33JaHUM HAXOAWTCA B MOIYJIbHOMU
00BEKTHO-OPUEHTHPOBAHHOM JMHAMHUYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u mMoxxeT UCHONB30BaTHCS KaK Ui TEKYIEro KOHTPOJIS 3HAHHUN 10 OT-
JIebHBIM pa3ziesiaM, TaK U UTOTOBOI'O KOHTPOJIS 3HAHUHM CTYJIEHTOB IO AUCLUIUIMHE.

MakcumanbHOE KOJWYECTBO OAJIIIOB 32 UTOTOBOE TeCTHUpOoBaHME 3 Oayia 3a 25 TECTOBBIX
3aJlaHuH, T.€. 32 KaXI0€ MPaBUIHLHO BBITIOTHEHHOE TecToBoe 3aaanue 0,12 Gamnna.

st TOro 9TOOBI UTOTOBOE TECTUPOBAHUE CUUTAIIOCH CAAHHBIM, HEOOXOIUMO BBIMIOJHUTH
ero Ha 2,0 6amna u Beime. [Ipy MOBTOPHOM TECTUPOBAHUU B MTOTOBBIN PEUTHHT HJET CpPEeIHUIN
0aJJT IO BCEM TIOTIBITKAM.

CtpykTypa Tecta 1o pusuke

Ne HaumeHnoBanue paspmesna amuc-

Ne 3aganus Tema 3aganus
n/n HUIJIMHBI



https://moodle.nchti.ru/

1 O0paboTKa pe3ysIbTaTOB U3MEPEHUI
23 KuHemaTrka TOYKM M TOCTYIATENbHOTO ABHKCHUS
! TBEPOTO Tea
4 Junamuka. 3akonsl HeroToHa.
1 Mexanuka
5 JluHaMu4eckue mapaMeTpsl BPAIaTeIbHOTO IBHXKE-
HUSI TBEPZIOTO TEJIa
6 JluHamyKa BpaliaTeIbHOTO JIBMDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHUKE
7 CrienanibHast TEOPHUS OTHOCUTEITEHOCTH
8 OCHOBHBIC TIOJIOKEHUS! M TOHSTHS MOJICKYJISIPHO-
KHHETHYECKO! TeopuH. 3aKOHBI UACANBHOTO ra3a
MonekynsapHast (Qu3NKa W Tep-
2 MOIHMHAMHKA 9 CpenHsisi 3HEPTHS MOJICKYIT
10 Bropoe Hauano repmoarHamMuKkU. DHTponus. [{ukist
11 SIBenus epenoca
12 Teopema ['aycca s 351€KTPOCTaTUYECKOIO IOJIA B
BaKyyMe
3 3HeKTqueCTBO U MardeTui3M 13 CBs3b HANPps’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYECKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa AJIEKTPUUECKUX U MAarHUTHBIX MOJEH
16 Komne6anns. OcHOBHBIEC TOHATHUS U OTIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMi
4 KoneGanus 1 BOJIHBI
18 Oueprus BonHbI. [lepeHOC SHEPTUH HIICKTPOMarHuT-
HOM BOJIHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BounHOBas 1 KBaHTOBAs ONTHKA 20 [Monspuzanust u TuciepcHs CBeTa
21 TemmoBoe uznydyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otbopa
KpanToBas ¢usuka M (u3MKa KopnyckynsipHO-BOTHOBOH Ayajn3M CBONCTB YaCTHI]
6 aToMa. DJIEeMEHTBI ;[I[epHoﬁ (1)1/1_ 23 BeriecTBa. BosHOoBas beHKHI/IfL CooTHOIlICHHE HEe-
3MKM M (U3MKKM SIEMEHTapHbIX onpezenenHocreii ['eiizenbepra
JacTuL. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 DyHaamMeHTalbHble B3aUMOIEHCTBUS

KpnTeplm OICHKH pPe3yJ/IbTAaTOB UTOIOBOT0 TECTUPOBAHUA:

KonuuectBo BEPHO BBITTOJIHEHHBIX 3aHaHHﬁ

21-25

17-21 13-17 0-13

3a KaXXZIblil BEpHBII OTBET Ha BOIIPOC
0,126

2,52-3,0

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

O0pa3sen 11CTa OTBETOB CTYAEHTA.

Howmep 3ananus

HOMep MIpaBUJIBHOT'O OTBETA

Bapuanr - 1

3AJJAHUE Ne 1.




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

1)
2)
3)
4)

1)
2)

3)
4)

1)

Y CTaHOBUTH COOTBETCTBUE MEXKAY NMPUCTaBKaMU K 0003HAUEHUSM €IMHULl U3MEPEHUS U
JEeCSITHUHBIME TOpsinkamu. Mukpo — (Mk), [Tuko — (), Hano — (1), Mumu — (M), Mera — (M),
Kuno — (k).

BAPUAHTBI OTBETOB:
10°°
10 -12
10°
10°°
10°
103
3AZTAHHUE Ne 2.
Touka M aBMXeTCS 1O CIAPAJIN € IOCTOSITHHOW IO BEJIMYMHE CKOPOCTHIO B HAIIPABJICHHUH,
YKa3aHHOM CTPEJIKOM. IIppy  >TOM  BEJIMYMHA  HOPMAJIBHOIO  YCKOPEHUS
BAPUAHTBI OTBETOB:
I YBCINYNBACTCA
| YMEHBIIIAeTCs
M I HE U3MCHACTCA
3AJAHHUE Ne 3.

KoopamHaTa Tena X MeHsAeTcsl ¢ TeYeHHeM BPEMEHH COTTIACHO 3aKOoHy X = 4 + 3t - 5t2,
r7ie Bce BelnnunHbl BeipaskeHbl B CU. OmnpenenuTe NpoeKIuio yCKOPEHHs ax3TOTO Tena.

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3ATAHHUE Ne 4.
MHepuumanbHOM HA3bIBAETCSA CUCTEMOM OTCUETA ...
BAPUAHTDBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA
B KOTOPOH BCE MEXaHUYECKUE SBIEHUSA IMPOTEKAIOT OJMHAKOBO IIPU OJMHAKOBBIX HAYaJbHBIX
YCIIOBUSAX

B KOTOPOW BBIMNOJIHIETCSA BTOPOM 3aKOH HbproTOHA
KOTOpas IBUKETCSI pPAaBHOMEPHO
3AJIAHME Ne S,
TonkocTeHHas: TPyOKa M KOJBII0O UMEIOT OJJMHAKOBBIE MACChl U paanychl (puc.). s ux
MOMEHTOB WHEPLHUU CIIpaBeJINBO COOTHOIILICHUE. ..
N 4 N
m
I
BAPUAHTBI OTBETOB:



2) 1>l
3) I<lx
3AJJAHHME Ne 6.
Hlap u moneiii muauHIp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MACCHl U PAJNYChl, BKaThIBA-
oTcs 0e3 IIPOCKAJIb3bIBAHUS HA I'OPKY. Ecnu gHavyannHble CKOPOCTH 3TUX TCJI OJJMHAKOBBI, TO...

BAPUAHTBI OTBETOB:
1) BBIIIIC [TOJHUMETCSI OJIbIN LIWITAHIP
2) BBIIIIE TTOJHUMETCS IIap
3) 00a Tena MoJHUMYTCSI Ha OJIHY H TY )K€ BBICOTY
3AJJAHUE Ne 7.
B cucreme otcyera, ABMXKYLIEHCS CO CKOPOCTHIO, COMU3MEPHMOM CO CKOPOCTBIO CBETa
HaOmogaercs. . ...
BAPUAHTDBI OTBETOB:

1) coxparieHue pa3MepoB BIOJIb HAITPABICHUS ABUKCHUS

2) yBeJIMUYEHHE Pa3MEPOB BIOJIb HAIIPABIICHHSI TBU)KCHUS

3) cokpailieHre pa3MepOB B HAMPABICHUH MEPIICHIUKYIISIPHOM JTBUKEHUIO
4) yBelIMUYCHHE Pa3MEPOB B HAIPABJICHUU MEPIICHINKY/ISIPHOM JBIKECHUIO

3AJJAHME Ne 8.
JInst ueanbHOTO Ta3a MKy MOJICKYJIaMH IPUCYTCTBYIOT:
BAPUAHTBI OTBETOB:
1) CHUIBI TTPUTSDKCHUS
2) CHJIBI OTTaJIKHBaHHS
3) Y CWJIBI IPUTSDKEHHUS, U CHJIBI OTTAIKHBAHUS OJTHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aUMOJICHCTBHUS
3AJTAHHE Ne 9.

Cpennsisi KUHETHYECKash SHEPrysi MOJEKYN ra3a mpu Temmeparype T 3aBUCHUT OT HUX
CTPYKTYPBI, UTO CBA3aHO C BO3MOXHOCTBIO PA3JIMYHBIX BUAOB ABHKCHHA aTOMOB B MOJICKYIJIC.
[Ipu ycrnoBuu, 4TO UMEIOT MECTO TOJIBKO MOCTYIATENbHOE U BpallaTebHOE IBUKEHHUE, CPEIHSS
sHeprusi MoJiekyn azota (N2) paBHa ...

BAPUAHTBI OTBETOB:

5

kT
1) 2

1

—kT
2) 2
3
kT
3) 2

-

kT
4) 2

3AZJAHUME Ne 10.
Ha pucynke uzo6paxen mukia Kaprno B xoopaunatax (P,V). AnnabatHoe pacmmpeHne
MPOUCXOTUT Ha JTane

BAPHMAHTEI OTBETOB:
1) 2-3
2) 1-2 >

3) 3-4



4) 4-1
3AJJAHHUE Ne 11
SIBneHre BHYTPEHHETO TPEHUS UMEET MECTO MPU HAJIMYUU TPATUEHTA ...
BAPUAHTBI OTBETOB:
1) ckopocTH Cl0€B KUAKOCTH WM ra3a
2) KOHIICHTpALUU
3) Temmeparypsl
4) BIEKTPUYECKOTO 3apsjia

3AJAHHUE Ne 12

Toueunslit 3apsa +0q HaxoxuTCs B LeHTpe chepuueckoid moBepxHocTu. Ecnu yBenuuuth paguyc

C(prH‘lGCKOfI IMOBEPXHOCTHU, TO IIOTOK BEKTOpa HAMNPSAKECHHOCTH IJJICKTPOCTATHYCCKOI'O II0JIA
-+

£ yepes moBepXHOCTH CHEPHL. ..

BAPUAHTDBI OTBETOB:
1) He usmeHurcs

2) yBeIUYUTCS
3) yMEHBIIUTCS

3AJAHHUE Ne 13
[Tone co3maHo GECKOHEUHOM PAaBHOMEPHO 3apsKEHHOM IMJIOCKOCTBIO € MOBEPXHOCTHOM

IJIOTHOCTHIO 3apsijia —C. YKaKUTE HalpaBieHHe yObIBAaHUS IIOTEHIIMAIA B TOUKE A.

-G 1

BAPUAHTBI OTBETOB:

3AJIAHUE Ne 14
Ha pHcyHKe Hpe)ICTaBJ'IeHa 3aBUCUMOCTh MarHUTHOI'O ITOTOKa, HpOHI/ISLIBaIOHIeFO HCKO-

TOPBIM 3aMKHYTBIN KOHTYp, OT BpeMeHU. D/]C MHIYKIIMK B KOHTYPE 110 MOAYJII0O MAKCUMaJIbHA Ha
UHTEpBAJE. ..

@, B6

4+

BAPUAHTDBI OTBETOB:



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

OTHOCHUTENIBHO CTATUYECKUX IEKTPUUECKUX MOJIEH CIPaBEAIUBbl YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CuitoBble TMHUHM 3aMKHYTHI

2) DneKTpocTaTUYECKOE 10JI€ ABISAETCA NOTEHIMAIbHBIM (KOHCEPBATUBHBIM)

3) DaeKTpOCTaTUUECKOE MOJ€ JEHCTBYET TOJIbKO Ha HEMOABH)KHBIE 3apsiIbl

3AJIAHHUE Ne 16
[TpomexyTOK BpeMeHH, B TEUEHUH KOTOPOro (a3a KojaeOaHus MoJlydaeT NpupalleHue 27, Ha3bl-
BaeTCH ...
BAPUAHTBI OTBETOB:
1) nepuon
2) yactora
3) Kpyrosas yacTtoTa

4) daza konebaHus
3AJJAHHUE Ne 17

CkuaipIBatoTCs JiBa FrapMOHUYECKHUX KOJIeOaHUs OIHOTO HAIIPaBJICHUS C OJMHAKOBBIMU IIepUO/a-
mu. PesynpTupyromee xonebanue UMeeT MaKCUMAIIbHYIO aMIUTUTY Ly TIPH Pa3HOCTH (a3, paBHOM

BAPUAHTBI OTBETOB:
1) 2n
) n
3) 0,5n
4) 0,25 n

3AJAHHUE Ne 18

[Ipu ymeHnbiieHnr B 2 pasza aMIUTMTY/IbI KOJIeOaHUH BEKTOPOB HANIPSHKEHHOCTH JICKTPHU-
YECKOI'0 U MarHUTHOTO TOJIEM TUIOTHOCTH IIOTOKA DHEPIHM ...

BAPUAHTBI OTBETOB:
1) ymensmuTcs B 4 pasza
2) yMeHbIINTCS B 2 pa3a
3) ocTaHeTCs HEU3MEHHOU
3AJIAHHUE Ne 19

Ecnu Ha nudpakunoHHyro pemeTky najaaer Oemnblii cBeT, TO OyAeT HabIo1aThCs. . .

BAPUAHTBI OTBETOB:
1) B nenTpe Oenas mojoca, a Mo 06e CTOPOHBI OT Heé PACIOoIokKATC YepeyrouIecs pa-
Jy’KHBIE TIOJIOCKH.
2) nonoxeHne HHTep(epeHInOHHBIX MAKCUMYMOB OY/IET CMeIIaThCs
3) uepeioBaHUE CBETIIBIX U TEMHBIX [1OJIOC

3AJIAHUE Ne 20
3aBUCUMOCTh a6COJ'IIOTHOFO IMMOKa3aTcyid MPEJIOMIICHUA BCUICCTBA OT YaCTOThI

n =f (v) Ha3bIBaeTCH ...
BAPUAHTBI OTBETOB:



1) mucnepcueit

2) nonsipu3auuen

3) unrepdepeniuen
4) mudpaxiueit

3AJJAHUE Ne 21
Bo cKoJIbKO pa3 yBeIMYUTCS AJIMHA BOJIHBI, IPUXOAAIIAACS HA MAKCUMYM CIIEKTPaJIbHON
MJIOTHOCTHU M3JIy4aTebHOCTH, €CJI TEMIIEPATypy YMEHBIINUTH B 4 pa3a:

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

3AJJAHHUE Ne 22

[Tpu nepexonax 3J€KTpOHA B aTOME C OJJHOTO YPOBHS Ha JPYTrOM 3aKOH COXPAaHEHUs MO-
MEHTa UMITyJIbCa HaKJIaJbIBaE€T OMpECIICHHbIE orpaHnueHus (mpasuio otbopa). B sHepreruue-
CKOM CIIEKTpE€ aToMa BO0poJa (pHC.) 3anpeuieHHblm IeEPEeX010M ABIISETCH. . .

+ s p d f
b =
2
1
BAPUAHTBI OTBETOB:
1) 2s-1s
2) 4f - 3d
3) 3d-2p
4) 2p-—1s
3AJJAHUE Ne 23

CkopocTb IpoTOHa B 4 pa3a 0oJblle CKOpPOCTH O-4acTUIbL. [Ipy 3TOM AsMHa BOJHBI Jie-
Bpoiins npoToHa OTHOCUTENBHO O-YACTHIIBI. ..

BAPUAHTBI OTBETOB:
1) Mensbie B 2 pa3za
2) bonbiie B 2 pasa

3) Menbiue B 4 paza
4) JInvHBI BOJIH OJIMHAKOBBI

3AJIAHUE Ne 24



CrauuonapubiM ypaBHeHHeM llpenuHrepa 1uist 4acTUIBI B TPEXMEPHOM AIIUKE ¢ OeCKO-
HEYHO BBICOKMMU CTEHKAMHU SIBJISIETCS] YDABHEHHE. ..

BAPUAHTBI OTBETOB:
2
ﬂw+%ziﬁ'w:ﬂ
1) h
d’ 2 1 o 2
o+ HE - Ty =0
2) dx A 2
dlw | 2m
Tt Ew=0
3) dx i)
2m Ze*
Ay+ —(E+ Wr=10
4) F dmeg ¥
3AJIAHME Ne 25

B pe3synbrare 1Byx a-pacnagoB U OJHOIO Y-U3IY4E€HUS UCXOJHOE SAPO NOTEPSAIIO. ..
BAPUAHTBI OTBETOB:

1) yeTbIpe NPOTOHA U YETHIPE HEUTPOHA
2) 4eTbIpe NPOTOHA U BOCEMb HEUTPOHOB
3) yeTbIpe MPOTOHA U JIBa HEUTPOHA

Bapuant — 2
3AJIAHHUE Ne 1.
[To cBoeMy xapakTepy MOTPEIIHOCTH U3MEPEHUil OBIBAIOT ... YKa3aTh BCE MPaBUIIBHBIC
OTBETHI.

BAPUAHTDBI OTBETOB:

1) cucremarnueckue
2) ciydaiiHble
3) rpyOsie
4) abCoNMOTHBIE
5) oTHOCHTEIbHBIC
6) BBIUHUCITUTEIHHBIC
3AJAHUE Ne 2.

Touka M ABMXKETCS IO CIIUPAJIU C IIOCTOSTHHOM IO BEJIMYMHE CKOPOCTBHIO B HAIIPaBJIEHNUH, YKA3aH-
HOM cTpenkoi. [Ipu 3ToM BeTmunHa HOPMAJTBLHOTO YCKOPEHUS ...



M

SR BAPUAHTBI OTBETOB:
1) ymeHbmaercs
2) HE U3MEHSCTCS
3) yBeauuuBacTCs

3AZJAHHUE Ne 3.
KoopauHara Teja X MeHsAeTCs ¢ TeueHHeM BPEMEHH COTIIACHO 3aKoHy X = 2 — 4t + t2, rye
BCe BeIM4MHBI BeIpakeHbl B CU. OnpenenuTe NpoeKuIo yCKOPEHUsI ax3TOro Tela.

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

JleficTByroIasi Cuiia, ICHCTBYIOIIAs HAa TEJIO NP HM3MEHCHHH €ro CKOPOCTH MaccCoif
m=2kr ¢ V1=20M/c no v2=30m/c 3a At=2c paBHa...

BAPUAHTBI OTBETOB:
1) 5H
2) 10H
3) 2H
4) 0H
3AJIAHME Ne 5.

Ecnu moMmeHT HHCPIUHU TECJIa YBCIIMYUTL B 2 pasa, a CKOpPOCTh €TI0 BpalllICHUA YMCHBIINTDH
B2 pas3a, TO MOMCHT UMITYyJIbCa TCJIA. ..

BAPUAHTBI OTBETOB:
1) He uaMeHsieTCA
2) yBenuuuTcs B 4 pasa
3) ymeHnbmmTCs B 4 pasa
4) yMeHbIIUTCS B 2 pasa
3AJJAHUE Ne 6.

CromrHoM ¥ MoJbIi (TpyOKa) MUIUHAPHI, UMEIONUE OJMHAKOBBIE MAacChl M PaJUYCHI,
CKaTBIBAIOTCS 0€3 MPOCKAIB3bIBAaHUS C TOPKH BbICOTOM h. Torma BepHBIM yTBEPKICHHUEM OTHOCH-
TEJIbHO CKOPOCTH TEJI Y OCHOBAHMS TOPKU SIBJISIETCS CIEAYIOIIEe:

BAPUAHTBI OTBETOB:
1) 6osble CKOPOCTh CIUTIOIIHOTO IUIHHAPA
2) 00JbIle CKOPOCTH MOJIOTO IHIHHAPA
3) ckopocTH 000HX TEJ OJMHAKOBBI



3AJJAHHUE Ne 7.

[Tpu npuOIMKEHUH CKOPOCTU Tela K CKOPOCTH, COM3MEPUMON O CKOPOCTBIO CBETa €ro

Mmacca. ..
BAPUAHTBI OTBETOB:
1) yBenuuuBaercs
2) yMEHbILACTCS
3) HE U3MeHsETCS
3AJTAHME Ne 8.

ITpu u306apHOM HpoLIECCE YMEHBUIEHUE TEMIIEPATYPhl COIPOBOXKIAETCA. ..

BAPUAHTBI OTBETOB:
1) yMCHBIIICHHEM JIaBJICHUSI
2) yBeIMYEHHEM JaBJICHUS
3) naBieHuE HE U3MEHSCTCS
3AJIAHUE Ne 9.

Cpenssisi KMHETHYECKass SHEprus MOJIEKYN rasza npu temmneparype T 3aBUCHUT OT uX
CTPYKTYpPBI, YTO CBSI3aHO C BO3MOXXHOCTBIO Pa3jIM4YHBIX BHUJOB JIBUJKEHHS aTOMOB B MOJIEKYJIE.
[Ipu ycimoBrH, 94TO UMEIOT MECTO TOJIBKO IIOCTYIIATEIbHOE M BPAILATEIbHOE JABUKCHUE, CPEIHSA
sHeprus Mojekyia BozsHoro napa (H20) pasha ...

BAPUAHTDBI OTBETOB:

5

3 7
k7 kT it
1) 3kT; 227 3)2

;4) 2
3AJIAHUE Ne 10.

Ha pucynxke uzo6paxen uukin Kapao B koopaunarax (p,V). Uzorepmuueckoe cxaTue
MIPOUCXOAUT HA JTAIE ...

v

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

3AJAHHUE Ne 11



SIBneHue TEIIONMPOBOTHOCTH UMEET MECTO MPU HATMIUU U3MCHECHHUS ...
BAPUAHTBI OTBETOB:

1) Temmneparypsl

2) KOHIICHTPALUH

3) CKOpOCTHU CJIO€B >KMJIKOCTH WJIU Ta3a
4) 3IEKTPUYECKOTOo 3apsiaa

3AJAHHUE Ne 12

Toueunslit 3aps +0 HAXOJUTCA B LIEHTPE CPepUIECKOM MOBEPXHOCTH. ECiu yMEHBIINTH

paaunyc C(l)CpI/I‘{eCKOﬁ IMOBEPXHOCTHU, TO IMOTOK BEKTOpa HAMNPAKECHHOCTH DJJICKTPOCTATHUYCCKOI'O

—

nons £ uepes moBepxHOCTE cepsr. ..

BAPUAHTBI OTBETOB:

1) He u3MeHHUTCS
2) yBeIU4YUTCS
3) yMEHBIIUTCS
3AJJAHME Ne 13

ITone co3pano TOUCUHBIM 3apsaa10M +q. Vkaxure HAIIpaBJICHUC YBCIUYCHUA IMMOTCHIMAJIA

B TOUKE A.
1
4 A
+l|.1 2
3
BAPUAHTLHI OTBETOB:
1) 4
2) 1
3) 3
4) 2

3AJAHHUE Ne 14

Ha PUCYHKEC NPCACTABJICHA 3aBUCUMOCTb MAarHuTHOTO IOTOKA, MPOHHU3BIBAIOIICTO HEKO-

TOPBIM 3aMKHYTBIN KOHTYp, OT BpeMeHu. DJIC MHAYKINN B KOHTYpE IOJOKUTENbHA U 10 BEJIU-
YIHEe MaKCHMaJlbHa Ha UHTEpBAJIE ...
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BAPUAHTDBI OTBETOB:

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

OTHOCHUTENLHO QJICKTPOCTATHYCCKUX roJiei CIIpaBCAJIUBO YTBEPKIACHUA:

BAPUAHTBI OTBETOB:
1) CuiioBble JIMHUM MEPECEeKatTCs
2) DIIEKTPUYECKOE MOJIE BUXPEBOE
3) CuioBble TUHUYU HE 3aMKHYTbI

3AJAHHUE Ne 16
Pe3onanc Bo3HUKAET MpU KOJICOAHUSIX. . .

BAPUAHTBI OTBETOB:

1) cBoGOIHBIX
2) 3aTyxaroumx
3) BBIHY)KJIEHHBIX
3AJTAHHUE Ne 17
CkJ1aIpIBarOTCS /IBa TAPMOHMYECKHX KOJIEOAHHS OJHOTO HANpaBJICHUS C OJMHAKOBBIMH
nepuosamu. PesynpTupyromee kojaeOaHle UMEET MUHUMAIbHYIO aMIUIMTYly IIPU Pa3HOCTH (a3,
PaBHOH ...

BAPUAHTBI OTBETOB:

D =n
2) 0
3) 0,5n
4) 0,25 n

3AJAHHUE Ne 18

[Ipu yBenuueHuu B 2 pa3a aMIUTUTY/IbI KOJIEOAHUI BEKTOPOB HAMPSHKEHHOCTH AJIEKTPH-
YECKOI'0 U MarHUTHOIO TOJIEM TUIOTHOCTh NIOTOKA DHEPIHM ...

BAPUAHTBI OTBETOB:
1) yBenuuures B 4 pasza
2) yBenu4uTCs B 2 pasza
3) ocTaHeTCs HEU3MEHHOU

3ATAHHUE Ne 19
Ecnu agudpakiuonnyio pemérky nopepuytb Ha 180°, To AudpakiroHHas KapTHHa ...

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

[TonmHas monspu3alis OTPAXKEHHOTO CBETa OT MOBEPXHOCTU JUAIIEKTPUKA HAOIIOIAETCs
IIPH YTJI€ MEXKY MPEIIOMIIEHHBIM U OTPaKEHHBIM CBETOM PaBHBIM. ..
BAPUAHTBI OTBETOB:
1) 90°



2) 60°
3) 45°

3AJIAHUE Ne 21

WnTerpanpHas mydencnyckarenbHas crnocoonocts AUT npu yBenHueHHH TeMIIepaTypsl
B 2 paza...

BAPUAHTBI OTBETOB:
1) YBenuuurcs B 16 pa3
2) Ywmenbiiaercs B 8 pa3
3) YBenuuuTtcs B 2 pasza
4) He uzmenurcs
3AJIAHHUE Ne 22

[Ipu nepexoniax 31€KTpOHA B aTOME C OAHOTO YPOBHS Ha JIPYroil 3aKOH COXPaHEHUS MO-
MEHTa UMITYJIbCa HAKIIAJbIBACT ONPE/CIICHHBIC OrpaHnueHus (paBmiio otOopa). B sHepreTuye-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHbim Iepexo10M SBISETCS. . .

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

IIpy onrHAKOBOM JJIMHE BOJIH JIe Bpoiiist CKOPOCTh (-4aCTUIbI OTHOCUTEIIBHO CKOPOCTH
MPOTOHA. ..

BAPUAHTBI OTBETOB:

1) Gonbire
2) MeHbIIe
3) CKOpOCTU OAMHAKOBBI



3AJAHHUE Ne 24

CranumonapubeiM ypaBHeHueM lllpenunrepa juist 9acTHIBI B OJHOMEPHOM SIIIUKE C Oec-
KOHEYHO BBICOKMMHU CTEHKAMU SIBJISIETCS] ypaBHEHUE. . .

BAPUAHTBI OTBETOB:
diy  2m
Tt Ew=0
1) dx i
d’ 2 1 o 2
o+ HE - Ty =0
2) dx A 2
2
ﬂw+%ziﬁ'w:ﬂ
3) k
2m Ze*
Ayr+ —(E+ Wr=10
4) # dmg ¥
3AJIAHUE Ne 25

ITpu Tpex o- pacnagax UCXOJHOE AP0 MOTEPSIIO. ..
BAPUAHTBI OTBETOB:

1) mecth NPOTOHOB U IIECTh HEHTPOHOB
2) miecTh IPOTOHOB U JIBEHAIaTh HEUTPOHOB
3) nBeHaaUaTh MPOTOHOB U IIECTh HEUTPOHOB

Bapuanr - 3
3AJIAHHUE Ne 1.
KocBenHble n3MepeHus: GU3NIecKuX BETMUUH MMOTyJaroTCs. . .
BAPUAHTBI OTBETOB:
1) C nomouipto HopMyIT C UCTIONIB30BaHUEM PE3YIILTATOB MPSIMBIX H3MEPEHHIA
2) HenocpencTBeHHBIMU U3MEPEHUSIMHU (PU3MYESCKUX BETUYNH
3) MHOroKkpaTHBIMH U3MEPEHUSMH
3AJIAHHUE Ne 2.
Touka M ABMXXETCS MO CIUpPajIM B HANpaBJICHWH, YKa3aHHOM cTpesikoil. HopmanbHoe
YCKOpEHHE TI0 BEIMYMHE He 3MeHseTcs. [Ipr 3ToM BelTmduHa CKOPOCTH ...



M

BAPUAHTBI OTBETOB:
1) ymeHbLIaeTCS
2) He U3MEHSETCS
3) yBenu4HMBaeTCs
3AJIAHUE Ne 3.

[Tpu npsIMOIMHEHHOM IBUKEHUH 3aBUCUMOCTH MPOHJEHHOTO TEJIOM MYTH S OT BpeMeHU
t umeer Bug S = 4t + t2. Uemy paBHA CKOPOCTb Tella B MOMEHT BpeMeHH t = 2 ¢ IIpu TakoM JIBH-
xKeHuun?

BAPUAHTBI OTBETOB:
1) 8wm/c
2) 4wm/c
3) 12wm/c
4) 2 wm/c
3AZTAHUE Ne 4,
Bropoii 3akon HeroToHa MOXHO CHOPMYIIUPOBATS ...
BAPUAHTBI OTBETOB:

1) ckopOoCTh H3MEHEHUS UMITYJIbCa TeJla paBHa IEHCTBYIOMIECH Ha HETO CHJIC

2) BO BCEX MHEPIHAIBHBIX CHCTEMaX OTCYETAa BCE MEXAaHHUUYECKHE SIBJICHUS MPOTEKAIOT OJIU-
HAKOBO ITPY OJMHAKOBBIX HAYAJIbHBIX YCIOBHUAX

3) CcHIIBI, C KOTOPBIMHU JACHCTBYIOT APYT HA JApyra B3auMOJCHCTBYIOIINE Teja, PaBHBI 10 Be-
JIMYMHE U MIPOTHUBOIOJIOKHBI IO HAIIPABIICHUIO

4) BCSKOE TEJIO HAXOJIUTCS B COCTOSHUM ITOKOSI HJIH PABHOMEPHOTO MPSMOJTHHEHHOTO JIBUXKE-
HUsI, TIOKA B3aUMOJICWCTBUE C IPYTUMU TEJIaMU HE 3aCTABUT €r0 U3MEHUTD 3TO COCTOSTHUE

3AJAHUE Ne 5,

Ecin MOMEHT MHepuMH Teja yBEJIWYUTh B 2 pa3a U YIJIOBYIO CKOPOCTb €r0 BpalleHUs
YBEJIMYUTH B 2 pa3a, TO MOMEHT UMITYJIbCA TEINA. ..

BAPUAHTBI OTBETOB:
1) yBenmuutcs B 4 paza
2) HE U3MEHsSeTCs
3) ymeHbIuTCs B 4 pasa
4) yBemuuuTcs B 8 pa3
3AJTAHME Ne 6.

[Hap u nosnelii numuHAp (TpyOKa), UMEIOIINE OJIMHAKOBBIE MACcChl U PaInyChl, CKaThIBa-
10TCSl 0€3 MpOCKab3bIBaHUs ¢ TOPKU BbICOTOM h. Torna BepHBIM YTBEpXkIEHHEM OTHOCUTEIHHO
CKOPOCTH T€J1 Y OCHOBaHUS TOPKU SIBJISIETCA CICAYIOLIEE:

BAPUAHTDBI OTBETOB:



1) 6osble CKOPOCTH mapa
2) 00JbIlIe CKOPOCTH MOJIOTO IUJIUHAPA
3) ckopocTH 000HX Te OANHAKOBBI

3AJJAHHUE Ne 7.
CrepkeHb IBUXKETCS CO CKOPOCTBIO, COU3MEPUMOI €O CKOpPOCThIO cBeTa. Hampasiienue
CKOPOCTH NEPIEHANUKYIISIPHO CTEPKHIO. [Ipy 3TOM 1iMHa CTEp:KHA OTHOCUTEIIBHO 3EMIH ...

BAPUAHTBHBI OTBETOB:
1) craHer Kopoue
2) CTaHeT JUIMHHEE
3) He U3MEHHUTCS
3AJIAHUE Ne 8.
[11Th OCHOBHBIX 3aKOHOB HM/ICAILHOIO T'a3a — 3TO ... YKa3aTh BCE MPaBUIIbHBIE OTBETHI
BAPUAHTBI OTBETOB:

1) saxon JlaapTOHA

2) 3akoH boiins - Mapuotra

3) 3akow Illapns

4) 3akoH ['eit — JTroccaka

5) saxon Kinaiinepona — Kiaysuyca
6) s3akon Ban-mep-Baanbca

7) mepBOE HAYaI0 TEPMOJAUHAMUKA
8) BTOpOE HaYa0 TEPMOJAUHAMHUKHU

3AJJAHUE Ne 9.

Cpenssisi KUHETHYECKasi SHEPTUsl MOJIEKYJIbl UI€aIbHOTO ra3a Mpu Temmneparype T paBHa

g£=-kT . o
2. 3geck I=nn+Nng +2nk,, TAC Nn, Ngy, Nk, — YUCTIO CTENEHEH CBOOOIBI MOCTYMATEIBHOTO,

BpalaTeabHOro M KOJIeOaTeIbHOTO ABMKEHUH MoJeKybl. [y yriekucioro rasa (CO2) uncio i
paBHO ...

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 10.

Ha pucynke nzo6paxken uuki Kapuo B koopaunarax (P,V). AnunabatHoe cxxatue npouc-
XOJUT Ha JTare ...




BAPUAHTDBI OTBETOB:

3AJJAHHUE Ne 11
SBnenne quddy3un xapakTepusyer IepeHoc. ..
BAPUAHTBI OTBETOB:
1) maccol
2) sHepruu
3) uMITyJIbCa HAMPABIEHHOTO JBUKEHUS

4) »NeKTpUYECcKOro 3apsaa
3AJIAHHUE Ne 12

Toueunsblil 3apsan +q HAXOAUTCA B LIEHTpe chepuyueckoil moBepxHocTu. Eciau 3apsn cme-

CTUTBb U3 LICHTpa C(I)epbl, OCTaBJIsIsA €0 BHYTPHU HEC, TO IOTOK BEKTOPA HANPAKCHHOCTU 3JICKTPO-

—

CTaTUYCCKOI'O ITO0JIA £ 4gepe3 MOBECPXHOCTDH Cq)epLI. ..

BAPUAHTBI OTBETOB:
1) He usmeHuTcs
2) yBEIMUYUTCA
3) yMEHBIIUTCS

3AJAHHUE Ne 13

ITone CO31aHO TOYCUYHBIM 3apsI0M — (. Vxkaxunre HaIpaBJICHUEC YBCIIMYCHHUA ITOTCHI[MAIA

B TOUYKE A.
1
4 A
N 2
3
BAPUAHTLI OTBETOB:
1) 2
2) 1
3) 3
4) 4

3AJIAHUE Ne 14



Ha PUCYHKE IMPCACTABJICHA 3aBUCUMOCTh MAarHUTHOI'O IMOTOKA, ITPOHU3BIBAIOIICTO HEKO-

TOPBIM 3aMKHYTBIN KOHTYp, OT BpeMeHH. D/]C HHAYKIIMM B KOHTYpE PaBEH HYJIIO HA yYacTKe. ..
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BAPUAHTDBI OTBETOB:

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

OTHOCHTEIBHO CTATUUECKUX MATHUTHBIX MOJIEH CIIPABENIUBBI YTBEPKICHMUS:
BAPUAHTBI OTBETOB:

1) CusoBbI€ JINHUM MarHUTHOTO IIOJIS SIBJISIOTCS 3aMKHYTBIMU.
2) MarauTHoe mojie He COoBCpHIaACT pa6OTBI Haa ABMIKYIIHUMUCA SJICKTPUUCCKHUMU 3aps-

3) MarnuTHOe noJie AeUCTBYET Ha MOKOSIIUICS 3apsil.

3AJJAHHUE Ne 16
KonebatenbHbli Mpoliece XapakTepu3yeTcs ... YKa3aTh BCE MPABUIIbHBIE OTBETHI.

BAPUAHTBI OTBETOB:

1) ammuTynoi
2) azoit

3) yacrortoi

4) BpemeHeM
5) xoopAMHATOMN

3AJIAHUE Ne 17

CxJtagpIBaroTCsl 1Ba TApMOHUYECKHX KOJIGOAHHs OJTHOTO HAIMPABIICHUS C OJMHAKOBBIMH NIEPUOIA-
Mu. PesynpTupyromiee kojgebaHue UMEET MAKCUMAIBHYIO aMIUTUTYTy MPU Pa3HOCTH (a3, paBHOU

BAPUAHTDBI OTBETOB:



1) 0
2)m
3) 0,5«
4) 0,25 n
3AJIAHHUE Ne 18
W3nydenune 3JeKTPOMAarHUTHBIX BOJIH MIPOUCXOJINT ...

BAPUAHTDBI OTBETOB:

1) mpu MoKoe 3MEKTPUUECKUX 3apsI0B

2) Bcerna

3) Ipu YCKOPEHHOM JBUKEHUU AJIEKTPUUECKUX 3apsiI0B

4) npu NpSMOJIMHEHHOM PaBHOMEPHOM JIBHKEHUH 3apsI0B

3AJJAHHUE Ne 19
Hudpakiueit cBeTa Ha3bIBaeTCA . ..

BAPUAHTDBI OTBETOB:

1) orubanuie CBEeTOBBIMU BOJIHAMU MPETISITCTBUIMA
2) OTpaX€HHE U MPETOMIICHUE CBETOBBIX BOJIH
3) mpocTpaHCTBEHHOE Mepepacipeie]ieHiue YHEPTrui CBETOBOTO M3ITyYEHUs MPU HaJlokKe-

HUH JIBYX CBETOBBIX BOJIH
3AZJAHHUE Ne 20

I[I/ICHGPCI/ISI, npu KOTOpOﬁ IMOKa3aTcjib NPCIIOMJICHUA YMCHBIIACTCA C YBCJINYCHHUEM JIJIU-
HBbI BOJIHBI, Ha3bIBACTCA ...

BAPUAHTDBI OTBETOB:

1) HopManbHOM AUcCTIepcHe
2) aHOManbHOM qucTepcueit
3) nucnepcueit mokasaress IpeIoMIICHUS

3AJIAHUE Ne 21

Bo ckonbko pa3z U3MEHMTCS MHTETpalibHasl TydenucnyckarensHas cnocoonocts AUT, ec-
T TEMITEpaTypy Tella YBEIUYHTh B 2 pa3a?

BAPUAHTDBI OTBETOB:

1) yBenuuurcs B 8 pa3
2) yBenuuutcd B 16 pa3
3) ymenpmmres B 8 pas
4) ymeHbmuTcs B 16 pas

3AJAHHUE Ne 22



[Tpu nepexonax AJIEKTPOHA B aTOME C OJHOTO YPOBHS Ha JIPYroi 3aKOH COXPaHEHHUs MO-
MEHTa MMITyJIbCa HAKJIAJBIBACT OIpEesIeHHbIE orpaHndeHus (mpasuwio orbopa). B sHepreTunue-
CKOM CIIEKTpe aToMa BOo0poJa (pHC.) 3anpeuieHHbim TepPeX010M SBIISETCS. . .

roo§ p d f
2 I
1
BAPUAHTDBI OTBETOB:
1) 4f-2p
2) 2p—1s
3) 3s-2p
4) 4p - 3d
3AZJAHHUE Ne 23
ONEKTPOH U 0-4acTHIla UMEIOT OJMHAKOBBIE CKOpOCcTH. [[nuHa BonHbl e bpoilng snek-
TpOHa OTHOCHUTEIIBHO O-4aCTHLIBI Oyner
BAPUAHTDBI OTBETOB:
1) Gonbire
2) MeHblle

3) OyayT UMeTh OJIMHAKOBbIE 3HAUCHUS

3AJIAHUE Ne 24

CranuonapueiM ypaBHeHHeM Lllpenunrepa st 3JeKTpoHA B BOJOPOJONOI00HOM HOHE
SBJIAETCSl yPABHEHHUE. ..

BAPUAHTDBI OTBETOB:
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3AJAHME Ne 25
FaMMa'I/I3queHI/Ie — 39TO IIOTOK ...
BAPUAHTBHBI OTBETOB:

1) KBaHTOB JIEKTPOMATHUTHOTO U3ITy4EHUSI, HCITYCKAEMbIX aTOMHBIMH SIPAMHU
2) BJIEKTPOHOB
3) sinep aTOMOB TeNust

Bapuanrt — 4

3AJAHUE Ne 1.
YCcTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKUMH MOHATHEM U ompeaencHueM. Llena ne-
JICHUS] U3MEPUTETIHLHOTO TPUOOpa ONpenesercs . ..

BAPUAHTBI OTBETOB:

1) oTHOIICHMEM MpH/eTa H3MEPEHUI K YHUCITy ICICHUI KAkl mpudopa
2) OTHOIICHUE MEPEeMEIICHUs YKa3aTessl MpuOopa K 3HAYCHUIO U3MEPSIeMOW BETUYMHBI, BbI-
3BAaBIIEH ITO NEPEMELIEHHUE
3) kak npousseneHue ko3 dunmenta CThIOICHTa Ha YUCIIO JICICHUI MIKaJbl proopa
4) mpou3BeACHHUEM MpeJiesia U3MEPEHUI Ha YUCIIO ISNICHHUH KAl TprOopa
3AZTAHHUE Ne 2.

Touka M naBmKeTCS TO CHUpaiyd B HAIPaBICHUH, YKa3aHHOM cTpenkoil. HopmanbsHoe
YCKOpEHHE 10 BeTMYUHE He u3MeHsieTcs. [Ipu 3Tom BenrmunHa CKOpOCTH ...

CI BAPUAHTBI OTBETOB:

1) yBemmumBaercs
2) yMEHbIIaeTCs
3) He u3MeHseTcs
3ATAHUE Ne 3.
3aBUCHMOCTb KOOPIHMHATHI X TeJla OT BpeMeHH MMeeT BUA X = 1 + 2t + 3t2, Uemy paBHa
MIPOEKINs CKOPOCTH Tesla Ha ocb OX B MOMEHT BpeMeHU t = 3 ¢ Ipu TaKOM JABUKEHUU?

BAPUAHTDBI OTBETOB:

1) 20 m/c



2) 34 m/c

3) 6m/c
4) 18 m/c
3AJIAHME Ne 4,
Bec Tena — sto cuna ...
BAPUAHTHBI OTBETOB:

1) ¢ kKoTOpO¥i TeJI0 ACHCTBYET Ha OMOPY MIIH MOJIBEC

2) TpPaBUTAIMOHHOIO B3aUMOICUCTBHS MEXK/IY TEJIOM U 3eMJIEH
3) ¢ KOTOpOIi OIOpa MITH MOBEC JACHCTBYET Ha TEJIO

4) ¢ KOTOpOI B3aUMO/ICHCTBYIOT JIBa Teja

3AJJAHHUE Ne 5.

[Ipu pacyere MOMEHTOB HMHEPLHMH Tella OTHOCHUTEIBHO OCEH, HE MPOXOMIAIINX Yepes3
LEHTpP Macc, UCTIONB3YIOT TeopeMy LllTeiHepa. Eciam och BpaleHns TOHKOCTEHHOW TPpYyOKHU mepe-
HECTH W3 LIEHTpa Macc Ha 00pa3yrouyio (pUc.), TO MOMEHT WHEPLUUH OTHOCHUTEIHLHO HOBOW OCH
YBEJIMYHUTCS B ...

BAPUAHTBI OTBETOB:
1) 2 pa3za; 2) 3 pa3a; 3) 4 pa3sa; 4) 1,5 paza

3AZIAHHUE Ne 6.

CrnomrHOM ¥ moJbIi (TpyOKa) HMUIWHIPHI, UMEIONIUE OAMHAKOBBIE MACChl U PaJUyCHI,
CKaThIBatOTCs 0€3 MPOCKalIb3bIBaHUs C TOPKH BbIcOTOM h. Toraa BepHBIM yTBEpkKIAEHUEM OTHOCH-
TEJbHO BPEMEHM CKATHIBAHUS K OCHOBAHUIO TOPKU SIBIISIETCS CIAEAYIOLIEE:

BAPUAHTHBI OTBETOB:
1) ObICTpee CKATUTCS CIUTOIIHOM IYINHAP
2) ObIcTpee CKaTUTCS TOJIbINA IHIHHIP
3) o0a Tena ckaTATCS OJJHOBPEMEHHO

3ATAHHUE Ne 7.
Kocmuueckuii kopabib JIETUT CO CKOPOCTHIO, COM3BMEPUMON CO CKOPOCThIO cBeTa. Eciu
OJIMH KOCMOHABT, OTHOCUTEJIBHO BTOPOT0, IOBOPAYUBAET CTEPKEHb U3 BEPTHKAIBHOIO IOJIOKE-
HUS B TOPU30HTAJIBLHOE, TO OTHOCUTENIBHO BTOPOTO CTEPKEHD ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) CTaHeT JUIMHHEE
3) uMHA HEe U3MEHHUTCS



3AZTAHHUE Ne 8.
Mogenb uieanbHOro ra3a 3aKjiar4acTcs B TOM 4TO ...

BAPUAHTHBI OTBETOB:
1) pa3mepbl MOJIEKYJT MaJIbl TI0 CPABHEHHIO C MEXKMOJICKYJISIPHBIM PACCTOSTHHEM
2) MEXIy MOJIEKYJaMU YYUTHIBAIOTCS CHIIBI TIPUTSHKCHUS U OTTAJIKUBAHUS
3) oHeprueil IBMKEHHS MOJIEKYJ MOXKHO TIpEeHEeOpeyb
4) MOJICKYJIbI MPECTABISIFOTCS TBEPIBIMH

3AJJAHUE Ne 9.

Cpenssisi KUHETUYECKasi SHEPTUsl MOJIEKYJIbl MJI€AIbHOIO Tra3a Mpu TeMieparype T paBHa

g=-kT
2 3necw I=Nn+Ngp +2ng,, TI€E Ny, Nep, Nk, — YHUCIIO CTENECHEU CBOOOIBI MOCTYIAaTEJILHOTIO,
BpalIaTeIbHOTO M KOJIe0aTeTbHOTO IBMKEHUIM MOJIEKyYIbl. [Ipu yclioBUM, YTO UMEIOT MECTO TOJIb-

KO ITOCTYINATCIIbHOC U BpalllaTCJIIbHOC ABUXXCHUC, IS BOAOPOda (Hz) YHUCIIO | PaBHO ...

BAPHAHTHI OTBETOB:
1) 52)1;3)8:4)7

3AJJAHUE Ne 10.

Ha pucynke uzobpaxen nukin Kapuo B koopaunarax (P,V). U3otepmuyeckoe pacuimpe-
HUE TIPOMCXOUT Ha JTaIe ...

A
BAPHAHTBI OTBETOB:
1) 1-2
2) 4-1
3) 2-3
4) 3-4

3AJTAHHUE Ne 11
SABnenne nuddy3un nMeeT MECTO NP HAJTMYUU TPATUEHTA ...
BAPUAHTBI OTBETOB:
1) KOHLIEHTpauuu
2) TemmepaTypsl
3) CKOpOCTHU CIIO€B >KMIKOCTH WJIU ra3a

3AIAHUE Ne 12

Toueunsit 3apan +0 HaxoIUTCs B LiEHTpe cdepuueckoil moBepxHocTH. Ecnu 106aBUTh 3apsia
-

+(BHYTpS cephl, TO MOTOK BEKTOpAa HANPSKEHHOCTH 2JIEKTPOCTaTHueckoro mons £ uepes mo-
BEPXHOCTH CEPHI. ..

BAPUAHTDBI OTBETOB:

1) yBenmuurcs
2) HEe U3MEHUTCS
3) yMeHbIIUTCS



3AJAHHUE Ne 13

[Tone co3zmano OECKOHEYHOW PaBHOMEPHO 3apsHKEHHOW TUIOCKOCTBIO C TMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsfa —C. YKaXXHUTe HalpaBleHHUE BEKTOpa HAMPSKEHHOCTH AJIEKTPUYECKOTO MOJIs
B TOUKE A U HampapjcHUE YBEIMUEHUS MOTEHIMANA B TOUKE A.

=G 1

BAPUAHTBI OTBETOB:
1) 4u2;2) 1u3;3)3ul;4) 2u4
3AJAHHUE Ne 14
Ha pucynke npezncrasiieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, TPOHU3BIBAIOLIETO HEKOTOPBIN 3a-
MKHYTBIH KOHTYp, OT BpeMeHU. DJIC uHAYKIINY B KOHTYpPE MOJIOKHUTEIbHA U 110 BEIUUYNHE MUHU-
MajlbHa Ha UHTEpBAJe. ..
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BAPUAHTBI OTBETOB:
1) C;2) A;3) B;4) D;5E
3AJIAHME Ne 15

OTHOCHTEIBHO CTATUUECKUX MArHUTHBIX MOJIEH CIIpaBEAJINBbI YTBEPKICHU:
BAPUAHTDBI OTBETOB:

1) MarauTHOE moJjie IEUCTBYET TOJIBKO Ha JIBYKYIITUECS DJICKTPHUUECCKUE 3aPSIbI.

2) MarHuTtHoe 1oJie BJSETCS AEUCTBYET TOJIBKO HA MOKOSAILIUECS 3apsiibl.

3) IloTox BekTOpa MAarHUTHOW MHAYKIMHU CKBO3b MPOU3BOJIBHYIO 3aMKHYTYIO TOBEpX-
HOCTb OTJIMYEH OT HYJIA.

3AJAHHUE Ne 16
['padux 1BHXKEHUS IPU TAPMOHHUYECKUX KOJICOAHUSX ...
BAPUAHTHBI OTBETOB:

1) oxcnonenma

2) cunycouoa

3) mapabona

4) runiep6oia

3AJAHHUE Ne 17

CKJ'IaI[BIBaIOTCH JBa TapMOHHUYCCKHX KoJIeOaHMs OIHOT'0 HAITPaBJICHHUA C OAMHAKOBBIMU 4YacCTOTa-



MH ¥ PaBHBIMH aMIDIHTyAaMHu Ao. [Ipu pazHoctr ¢a3 Ag = m aMIumTyzaa pe3yIbTHPYIOIIETo KO-
neOaHus paBHa. ..

BAPUAHTHBI OTBETOB:
1) 0, 2) Ao.; 3) 2 Ag.; 4) 3 A,.

3AJAHUE Ne 18
HOHGpeLIHBIMI/I BOJIHAMH H3 Hepe‘-II/ICJ'IeHHBIX HHNXXEC BOJIH ABJIAKOTCA ...

BAPUAHTBI OTBETOB:
1) paaroBOJTHBI
2) 3BYKOBBIEC BOJIHBI B BO3JIyX¢
3) yJIbTpa3ByKOBBIE BOJIHBI B KUAKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTHYECKUM HA3bIBAECTCS CBET ...

BAPUAHTBI OTBETOB:
1) oHOI OIpeaeTICHHON U CTPOTO MOCTOSTHHON YaCTOTEHI
2) nr000¥ 4acTOTHI
3) B BUAMMOM JTMara3oHe JUTHH BOJH
4) pacpoCTpaHSIOLIUIICS B BAaKyyMe

3AJAHHUE Ne 20
SIBnenue nucrnepcuy HabII0AaeTCs B IPUPOTHOM SIBICHUM ...

BAPUAHTDBI OTBETOB:

1) pagyra
2) pany>KHble KapTUHBI Ha MBUTLHOM ITy3bIpe
3) ceBepHOE CHUsTHUE

3AJAHHUE Ne 21

JnuHa BOMHBI, MPUXOALIASCA HA MAKCUMYM CIEKTPaJIbHOW MIIOTHOCTH U3Ty4aTelbHO-
ctu (I'A), ymensimmnace B 2 paza. [Ipu aToM Temriepatypa Tena ...

BAPUAHTBI OTBETOB:
1) ymenbmmnace B 4 pasa
2) yBenuumiiach B 2 pasa
3) yBenuuuiace B 4 pasza
4) ymeHbIINTIACh B 2 pa3za
3ATAHHUE Ne 22

ITpu nepexonax 3J€KTpOHA B aTOME C OJJHOTO YPOBHS Ha JPYroi 3aKOH COXPAaHEHUS MO-
MEHTa MMITyJIbCa HaKJIaJbIBAE€T ONpEEIICHHbIE orpaHuueHus (mpaBuio orbopa). B sHepreruue-
CKOM CIIEKTpE€ aTOMa BOOpoJa (PHC.) 3anpeuieHHbiM IEPEX00M ABIISETCH. . .



BAPUAHTBI OTBETOB:
1) 3s—2s;2)3d—2p; 3) 4s—3p; 4) 3s—2p
3AJIAHUME Ne 23

DNEKTPOH U HEUTPOH ABHXKYTCSI C OJIMHAKOBOM cKOpOoCThiO. [Ipu 3TOM JyiHA BOJIHBI Jie
Bpoiins 6omabiie ...

BAPUAHTBI OTBETOB:
1) y Heitftpona
2) y 2JeKTpoHa
3) JUIMHBI BOJIH OJIMHAKOBBI
3AJJIAHUE Ne 24

Hecraunonapueim ypaBaeHueMm llpennHrepa siBiasieTcst ypaBHEHHE. ..

BAPUAHTHI OTBETOB:
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3AJIAHUE Ne 25
®doToH — 3TO yacTHIA ... IOJII.
BAPUAHTBI OTBETOB:

1) TpaBUTAIIMOHHOTO; 2) 3JIEKTPUUECKOT0; 3) MarHUTHOTO; 4) 3JIEKTPOMAarHUTHOTO
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