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Ilepeueny Komnemenyuii u UHOUKAMOPOS OOCMUINCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E (YoPpMUPOBAHUA 8 NPOUECCe OCBOCHUA OUCHUNTUHDbL

Komnerenrusi:

VYK-1CnocoGeH ocyniecTBIsATh MOUCK, KPUTHISCKUN aHATIN3 M CHHTE3 HHPOPMAIIUH, MPUMEHSITh CUCTEMHBIN MOIX0]T JIJIsl PEIICHUSI TIOCTABJICH-
HBIX 3a/1a4
WNuankaTopbl JOCTHKEHHUS] KOMITETEHIIUU:

YK-1.1. 3naeT MeTo/IpI aHATM3a MPOOIEMHBIX CUTYAIMi HA OCHOBE CUCTEMHOTO MOIX0/a.

VYK-1.2 YMmeer HaxoauTh M MPUMEHATH HHGOPMAITHIO, HEOOXOAUMYIO NIl KPUTUUECKOTO aHaIi3a MPOOJIEMHBIX CUTYaIlUM.

YK-1.3 Bnaneer HaBbIKamMu BBIPAOOTKHU CTPATErHH JEHCTBHIH MO PEIICHHUIO MPOOIEMHBIX CUTYaIlMi B MPOPeCcCHOHANBHON cdepe

Huouxamoput Omanwl hopmuposanus Komnemenyuu
oocmudiceHus (ykazamo ece memul uz PI1J])
Komnemenuuu Jexyuu Hpaxkmuueckue Jabopamopnvie 3ana- |  Kypcoeoii npoexm Haumenosanue oye-
3anamusa, nadopa- mus (paboma) HOUH020 cpedcmea
MOPHBLIL RPAKMUKYM
YK-1.1 Tema I, He npedycmompenvr | Tecmupoeanue, KOH-
Tema 2, Tema 4, Tema 1, mponshas paboma, pac-
Tema 3, Tema 5, Tema 2, uemnas padoma,
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, nabopamopuas padoma,
Tema 6, Tema 5, koncnekm no  CPC,
Tema 7, Tema 7 KOJU10K6UYM, IK3AMEH
Tema 8,
Tema 9
YK-1.2 Tema 1, He npedycmompenwvt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mponvhasn paboma, pac-
Tema 3, Tema 5, Tena 2, yemnasa padoma, n1ao6o-
Tema 4, Tema 7 Tema 3,
Tema 3, Tema 4, pamopuasn paoboma,
Tema 6, Tema 5, koucnekm no CPC,
Tema 7, Tema 7 KOJ110K8UYM, IK3AMEH
Tema 8,
Tema 9
YK-1.3 Tema 1, Tema 1, He npedycmompenwvt | Tecmupoeanue, KOH-
Tema 2, Tema 4, Tema 2, mponvhas paéoma, pac-
Tema 3, Tema 5, Tema 3,

yemnasa paooma, 1a60-
Tema 4, Tema 7 Tema 4, P ?




Tema 5, Tema 5, pamopuasn paboma,
Tema 6, Tema 7 koncnekm no CPC,
Tema 7, KOJL1OK8UYM, IK3AMEH
Tema 8,

Tema 9




Ilepeuens ouenounvix cpedcme no oucuyuniune Ouzuka

1 cemecTp
Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, 6annos
Jlabopamopuan paboma 9 18 30
Pacuemnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnoxkeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp
Ouenounvie cpeocmea Kon-60 | Min, 6annoe Max, 6annos
Jlabopamopuan paboma 4 8 12
Pacuemnas paboma 2 4 8
Konmponvnan paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Koanokeuym 5 10 15
Hmozoeoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIPaKeHH e 0aJsax: BbIPaKeHH e JK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAep-
YTEHO) JKaHHEe Kypca OCBOSHO MOJHOCTHIO, 0€3 Mpo0eoB; NCUepIIbIBAIOLIE, MOCTe-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHIAMHU HPUMEHEHHS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBbIC PE3YJIBTATBI, TPOSIBIIICT CAMOCTOSTEIBHOCTh TPH  BBITOJHEHUH
3aaHuni Onenka «3ayTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xoporo (3a- |OmeHkKa «XOpoIIo» BBICTABIIAETCS CTYICHTY, €CITH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOCHO MOJTHOCTBHIO, HEOOXOAWMBIE MPAaKTHYECKHE KOMIIe-|MaM AMCIUIUIMHBI ITOCIIEI0BaTENbHBI, JO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHbIE MTPOTPAMMOM | THUECKH U3JI0KEHBI, JIOITyCKaIOTCS
oOydeHust yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-|HE3HAYNTEIbHbIE HEJJOYETHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOAA, PEUEBbIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OneHKA «YIOBICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO (3a- |CKOE colepKaHue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He HOCAT CyIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MTOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeACTBA

Nen/n |HaumeHnoBanue Kpatkas xapakrtepuctuka oneHod-|IIpencraBienue
OLICHOYHOT'OCPEJl- |HOTO CpEeACTBa OLICHOYHOI'O
CTBa cpeacTa B GoHJIE
2 3 4
DK3aMeH CpencTtBo, mo3Bojsitoniee OLeHUTh KoMiiekr 3k3a-
3HAaHWA, YMEHHUS U BIAJEHUS 00Y-|MEHAIMOHHBIX
YaIoMerocs M0 y4eOHON TUCITUTI-|OWIIETOB
JIMHE.

2 |PacueTHo- CpenctBo npoBepku ymeHui mnpu-|Kommexkr 3ana-
rpaduyeckaspabo- |[MEHSTH MMOJYYECHHbIC 3HAHUS 10 3a-|{HUM 711 BBINOJI-
Ta paHee onpeeIeHHOM METOUKE JIUIsi[HEHHUSI PacYeTHO—

pelleHnss 3aJad WM 3aJaHuil mo|rpaguueckoi pa-
MOJTyJIFO UM TUCHUIUIMHE B LIEJOM. |0OTHI

3 |KommokBuym CpenctBo  koHTposst  ycBoeHus|Bompockl mo Te-
yueOHOro Marepuajia TeMbI, pa3je-|Mam/pasenam
Ja WK Pa3AesoB IUCUUIUIMHBI, OP-|IUCHUIUINHBI
raHU30BaHHOE Kak ydyeOHOe 3aHs-
THE B  BHAEe  colecenoBaHus
IPEroAaBaress ¢ 00y4JaroMMHUCS.

4 |KourtponpHasi pa-|CpenctBo NpoBEpKH yMeHUU mnpu-|KoMmIuiekT KoH-
6ota MEHSTh TMOJY4YEHHbIC 3HAHUS JIS|TPOJBHBIX 3aja-

peuieHuss 3aJad4  ONpPENEJIEHHOTO|HWW 110 BapHUaH-
THUIIA TI0 TEME WITU pa3zieny. TaMm
5 |[3ammra  mabopa-|CpenctBo, MO3BOJIAIONIEE OIEHUTH|TeMbl  mabopa-
TOPHOI pabOTHI yYMEHHE U BiaJieHue 00y4aroerocs | TOpHbIX padoT.
u3jarath CyTh IIOCTABJICHHOW 3a/a-
Yk, CAMOCTOSITEIbHO IPUMEHATH
CTaHJAapTHBIE METO/bl IOCTaBJICH-
HOW 3aJaud C UCIOJIb30BaHUEM
uMeronieics J1abopatopHoi 0asbl,
OPOBOANUTh AHAJIU3 IOJYYEHHOI'O
pesynbTata paboThl. MOXET BBI-
MOJIHATHCSA B UHIUBUAYAJIHHOM TIO-
PSAKE WM TPYNION 00yYaronuxcs.

6 |[logrotoBka koH-|IIpogykT camocTosiTensHOM paboThI| Tembl c000-
CIeKTa TI0 TeMe,|CTy/IeHTa, MPEACTABIISIONUNA COOOM | IIEeHHIA
BBIHECEHHOTO  HA|[IOATOTOBKY KOHCIIEKTa MO y4eOHO-

CaMOCTOSITEJIBHOE  [IPAKTUYECKOM, y4eOHO-
U3y4YEHUE. UCCIIEIOBATENbCKON WM HAay4HOMH

TEME, BBIHECEHHOM Ha CaMOCTOSI-
TCJIBbHOC N3YUCHHC.




IIpakTnueckoe 3a-
naHue  (mpoBepka
pelieHus 3a1a4)

3ajgaun PEKOHCTPYKTUBHOIO YpOB-
H$l, TIO3BOJISIFOIINE OLIEHUBAThH U JIH-
arHOCTHPOBATh YMEHHUS CUHTE3UPO-
BaTh, aHAIM3UPOBATh, 0000MIATH
(bakTUYECKUN U TEOPETUYECKUN Ma-
TepHal, C yCTAaHOBJICHUEM MPUYUHO
- CJIEICTBEHHBIX CBsI3ell U Qopmy-
JMPOBAHUEM BBIBOJOB

Kommmiext 3amau
TUTS MpaKTAYe-
CKHUX 3aHATHUUI

Tect

Cucrema  CTaHAAPTU3UPOBAHHBIX
3aJlaHA{, MO3BOJIAIOIIASL AaBTOMATH-
3UpOBaTh IMPOLEAYPY HU3MEPECHUS
YpOBHS 3HAaHUW M yMEHHH OO0y-
4aroLEerocs.

doHg  TECTOBBIX
3aJITaHUU IS
MIPOBE/ICHUSI UTO-
FOBOrO TECTUPO-
BaHHUA MO JIUCIIH-
IUINHE




MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
(benepaibHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BbICILIETO 00pa30BaHUs
«Ka3aHCKu HallMOHATIBHBIN UCCIEA0BATENBCKUNA YHUBEPCUTET

@akynremem YTPABICHUI U aBTOMATU3ALIUU

Kageopaduzuka

YueOHbIM MIaHOM 10 HampapieHuto nmoarotoBku 09.03.01«UuHbopmaTuka U BBI-
YUCAUTEIbHAS TEXHUKA» JJI1 00yYalolmuXcs MPeayCMOTPEHO MPOBEACHHUE Jlabopa-
TOPHBIX 3aHATUM 1O TUCHUTUTHHE DU3HKA.

JlaGopaTopHble 3aHATHS MO AUCHHUIUIMHE MPOBOASATCA B CIEHHUAIBHO 000py-
JIOBAHHBIX JIA0OPATOPHUIX C MPUMEHEHHEM HEOOXOIUMBIX CPEJCTB 00yUYeHUs: J1a0o-
paTopHOTO 000PYIOBaHUS, OOPA3IOB I UCCICAOBAHUN, METOIMUECKUX MTOCOOHIA.
[{ens mpoBeneHus 1abopaTOPHBIX PAbOT - MPAKTUYECKOE OCBOCHHUE TEOPETUUECKHUX
MOJIOKEHUH JICKIIMOHHOTO MaTepHuaa, a TAaKKe BhIpab0OTKa CTYJEHTAaMHU OIpeIeIeH-
HBIX YMEHUI UHABBIKOB CAMOCTOSATEILHOTO KCIIEPUMEHTUPOBAHUS.

JlaGoparopnas padora Nel. P.100. M3mMepeHue TUHEHHBIX Pa3MEPOB.
TeopeTryeckrie BONPOCHI ISl MOATOTOBKH K JJabopaTopHOU padoTe:

1. Yto 3HAUUT U3MEPUTH PU3HUECKYIO BETUUYUHY?

2. YeM oTiMyaroTCs KOCBEHHBIE U3MEPEHUS OT MPSAMBIX?

3. Kakue ObIBalOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuth aOCONIOTHYIO MOTPEITHOCTh Tprbdopa?

5. TlosicHuTe anrOpUTMBI OMPENETCHUSI JOBEPUTEIHLHOTO MHTEpBAIA MPHU TIPS-

MBIX U KOCBEHHBIX U3MEPEHUSX.

JlaGopaTopnasi padora Ne2. P.111.Onpenenenre yCKOPEHHs] CUJIblL TSXKECTH IPU
CBOOOJTHOM TAJICHUH TEJL.
TeopeTnueckuie BONMPOCHI ISl MOATOTOBKH K JJaOopaTopHOU padoTe:

1. Yto Ha3bIBaeTCs YCKOPEHUEM U YCKOPEHHEM CBOOOAHOTO Ma/IeHUs?

2. Ot yero 3aBUCUT YCKOPEHHUE CBOOOIHOTO MajeHus?

3. Cdopmynupyiite 3aKkoH BceMUpHOTo TSATOTEHUS.

4. UYrto Ha3bIBaeTCS HAMPSKEHHOCTHIO IPABUTAIMOHHOTO OIS ?

JlaGopaTopnasi padora Ne3. P.113. OnpeneneHue CKOpOCTH MyJW MNPU MOMOIIU
OQITMCTUYIECKOTO MasiTHUKA
TeopeTudeckre BOMPOCHI TSI MOATOTOBKH K JJAOOpaTOpHOU padoTe:
1. Kak pacripenensercs SHEpPTHsl MyJIu PH yAape O MTHHIIP?
2. ChopmynupyiiTe W 3aMHIIATE 3aKOHBI COXPAHEHUS WUMITYJIbCAa U MEXaHUYe-
CKOW DHEPTUH.
Kaxkue cucteMbl Ha3bIBaIOTCSI KOHCEPBATHBHBIMU?
4. Tlpu KakuxX B3aMMOJIEUCTBUIX MOKHO NMPUMEHATh B MEXaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUs DHEPTUHU U UMITYyJIbca?

(98]



5. Tlouemy B paboTe PEeKOMEHIYETCS CTPENSTh TOJIBKO MO HEMOABMYKHOMY ITH-
JUHJPY?

JlaGoparopnass padora Ne4. P.121. OnpeneneHre MOMEHTA HWHEPIIMKM MaxOBOIO
KOJIeca W CHUJIbI TPEHHUS B ONIOpE
TeopeTryeckuie BONPOCHI ISl MOATOTOBKH K JJabopaTopHOU padoTe:
1. YUto Ha3pIBaeTcs BpallaT€IbHBIM MOMEHTOM, MOMEHTOM HHEPLUHUU U MOMEH-
TOM UMITYJIbCa?
2. CdopmynupyiTe OCHOBHOM 3aKOH JUHAMUKH BPAIIATEIbHOTO JIBHXKEHHUS.
3. HammmmTe 3aK0H COXpaHEHHs YHEPTUN MPUMEHHUTEILHO K JaH- HOU abopa-
TOPHOI1 paboTe.
4. Kak OyayTt omyckatbes Tpy3sl m (ObICTpee WM MEIJICHHEE), €CII IHINH/I-
pUYECKHE TPY3bl HA KPECTOBMHAX MAaXOBOIr'0 KOJeca MOJBUHYTh K OCH Bpallle-
Hus? OTBET 00OCHYHTE.

JlaGoparopnas padora NeS5.P.131. OnpenesieHne YHUBEPCATbHON Ira30BOM MOCTO-
SAHHOW METOJIOM OTKAUYKH.
TeopeTnueckrie BONPOCHI [Tl MOATOTOBKH K JJabopaTopHO padoTe:
1. Kakune BenMuMHBI HA3bIBAIOTCS MapaMeTpaMu cocTosiHuA? [lalite ux ompexe-
JICHUE.
2. Kakoii ra3z HasesiBaeTcs uacajibHbIM?
Kak 3anuceiBaeTcst ypaBHEHUE COCTOSHHS HI€AJIbHOTO ra3a’?
4. Yro Ha3pIBaeTcs onHuM MoisieM BemiectBa? 5. Kakue ¢aktopbl BAMSIOT Ha
TOYHOCTh U3MEPEHUI [TapaMETPOB COCTOSTHUSA ra3a’?

(98]

JlabopaTtopHast padora Ne6.P.132. OnpesnesieHHe OTHOUIEHUS TEMJIOEMKOCTEN ra3a
Cp/Cy.
TeopeTndeckre BOMPOCHI TSI MOATOTOBKH K JJAOOpaTOpHOU padoTe:
1. YUto Ha3bIBaeTCs yACIbHOM U MOJISIPHOW TEIIOEMKOCTBIO, KAK OHU B3aUMO-
CBsI3aHbI?
2. Tlouemy Cp 60ubiie Cy ? [lokazaTh ypaBHeHHEe Maliepa.
3. Kako#t npouecc Ha3bIBaeTCs ainadaTUYeCKum?
4. Kakune razoBble IPOLIECCHI COBEPIIAOTCSA BO BPEMS BBIITOIHEHUS PA3INYHBIX
ATaNoB IaHHOM pabOThI?

JlaGopaTopnas padora Ne7. P.134. Onpenenenue korbduimenTa TMHAMIYECKON
BA3KOCTH KUAKOCTH MeTo10oM CTOKCA.
TeopeTudeckre BOMPOCHI TSI MOATOTOBKH K JJAOOpaTOpHOU padoTe:
1. OObBsiCHUTE ABJICHUE BSI3KOCTH.
2. B uéwm 3akmouaercs pusnueckuii cMbica KodduimeHTa JMHAMHUYECKON BsI3-
KOCTH.
3. Kaxkue cuiibl A€HCTBYIOT Ha MIAPUK, CBOOOIHO MAAAIONIUI B )KUIAKOCTH?
4. Tlouemy JABWXKEHHE IIApHKa B >KUIKOCTU C TEUEHHE BPEMEHU CTAHOBHTCS
paBHOMEPHBIM?

JlaGoparopnasi padora Ne§.P.200. 3HaKOMCTBO C 3JICKTPOU3MEPUTEIILHBIMU TPHU-
oopamu.




Teopernueckue BONPOCHI I MOATOTOBKH K J1a00paTOPHOM padoTe:

1. C mpubopamu KakoW CHCTEMBI Bbl MO3HAKOMUIUCH? OOBSICHUTE MPUHLIUII pa-
OOTBI.

2. Kak monobpaTth BepXHUU Mpenen Auamna3zoHa U3MEPEeHUi Ui moixydeHus 0o-
Jie€ TOYHBIX PE3YJIbTATOB?

3. Kakum gomkeH ObITh JIy4 3p€HHUs] OTHOCUTENBHO IIKANbI IPH OTCUYETE PE3yib-
TaTOB?

4. Yto Ha3bpIBACTCS NIPUBEACHHOW U OTHOCUTEIBHOMN NOTPEIIHOCTHIO?

5. CoOTBETCTBYET JIM MpeAeibHAs a0COMIOTHAS MOTPEIIHOCTb, BHIYMCIECHHAS 1O
KJIaCCY TOYHOCTH, AEUCTBUTEIBHON NOTPEIIHOCTH TprOopa’?

JlaGoparopHnasi pabora Ne9.P.212.M3MepeHure 3JIeKTPOEMKOCTH KOHIEHCATOPOB.

TeopeTnyeckuie BOMPOCHI ISl MOATOTOBKH K JJaOOpaTopHOU padoTe:

1. KakoBO Ha3HauY€HUE U YCTPOMCTBO KOHAEHCATOPOB?

2. Yto Ha3bIBaETCS 3IEKTPOEMKOCThI0? ENMHNIIA U3MEPEHHUSI SIIEKTPOEMKOCTH.

3. O0bAcHUTE TPUHLUIT U3MEPEHHSI SJICKTPOEMKOCTH € MTOMOIIBIO0 MOCTa TIEpe

4. Kakue COOTHOLIEHUS] MEX]Y 3apsiiaMH, HAMPSHKEHUSIMH U JIEKTPOEMKOCTAMHU
IIpU NapajuieIbHOM U OCJIEJ0BATEIBHOM COEUHEHUN KOHAEHCATOPOB?

5. Kakue quaneKTpuky MpUMEHSIOTCS B KOHJEHCATOpaX, M Kakue ObIBAalOT TUIIBI
KOHJICHCATOPOB?

6. Kak auanekTpuk BIMSET Ha 3JIEKTPOEMKOCTh KOHAeHcaTopa?

JlaGoparopHnasi padbora Nel(. P.221. M3MepeHue conpoTUBICHUS TPOBOIHUKOB.

Teopernueckue BONPOCHI I MOATOTOBKH K J1a00paTOpHOM padoTe:

1. Yro Ha3bIBaeTCs IEKTPUYECKUM TOKOM, CHJIOM TOKA M IUIOTHOCTBIO TOKA. B
KAKUX €IMHULIAX OHU U3MEPSIOTCA?

2. YUto Ha3bIBaeTCA ANEKTPOABMKYIIEH cuoi? [loueMy B 3aMKHYTOM LIENU DJICK-
TPUYECKUE CUIIBI HE MOTYT JJIMTEIBHO MOAAEPKUBATH SJIEKTPUUECKUNA TOK?
3.CpopmynupoBats 3akoH OMa B HHTETPaAIbHOM (opMe AJis MOJHOM LenH U yJa-
CTKa LIETIH.

4. Yto Ha3pIBa€TCA dJIEKTPUUYECKUM CONPOTHBIEHHEM? OT 4ero 3aBUCUT CONpPO-
TUBJICHUE AJIEKTPUYECKUX MPOBOJIHUKOB? B Kakux eIMHHUIIAX OHO U3MEPSIETCS?

5. CopmynupoBaTh nepBoe u Bropoe npasuia Kupxroda.

6. OOBACHUTH NPUHLIUII AEUCTBUSI MOCTA MIOCTOSIHHOTO TOKA.

JlaGoparopnas padora Nell. P.231. OnpeneneHre ropu3oHTaIbLHONW COCTABISIO-

1ICH HANPSXKEHHOCTH MAarHUTHOTO MOJIsI 3eman

TeopeTnyueckrie BONMPOCHI JIsl MOATOTOBKH K JJaOopaTopHOU padoTe:

1. BennunHa 1 HanpaBiIeHUE CUJIbI AMIepa.

2. [loBenenue paMKu ¢ TOKOM B MarHUTHOM moJjie. MHIyKIMs U HaNpsiKEHHOCTh
MAarHUTHOTO MOJIfl, UX €JUHULIBI U3MEPEHUSL.

3. O6mwsicaute 3akon buo—Casapa—Jlamnaca.

4. MeTtoanka U3MepEHUs] HAPSIKEHHOCTU MAarHUTHOTO TOJISI 3€MJIM C MOMOIIBIO
TaHI€HC—TaJbBaHOMETPA.

Jlabopatopnass padora Nel2. P.311. OmnpeneneHue nokasareis NPEIOMIICHUS

CTCKJIa C TIOMOIIIBIO MHUKPOCKOIIA.




TeopeTnueckrie BONMPOCHI ISl MOATOTOBKH K JJabopaTopHOU padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOM ONTUKH.
2. Kak cBsi3aHbl MOKa3aTellb MNPEJIOMJIEHUS CPEJIbl U CKOPOCTh PaclpOCTpPaHEHUS
CBETa B HEW?
3. I[loueMy npu paccCMOTPEHUH MPEIMETA YEPE3 MIIOCKYIO0 CTEKISHHYIO IIACTUH-
KY OH Ka)XETCS PaCIIONIOKEHHBIM OJIXKE.

JlaGoparopuas padora Nel3. P.324. OnpeneneHue JJIMHBI CBETOBOM BOJIHBL C TO-
MOIIbIO AUDPAKIIHMOHHON PEIIETKH.
TeopeTnyueckuie BONPOCHI ISl MOATOTOBKH K JJabopaTopHOU padoTe:
1.CioHTaHHOE YW UHIYLIMPOBAHHOE U3Iy4YeHHUE. Y CTPONUCTBO U MPUHIUI paOOThI
reJIM—HEOHOBOTO J1a3epa.
2. JIudpakuus cBETOBOM BOJHBI Ha AUGPAKIITMOHHON pemiéTKe. Y CIOBHE MaKCH-
MyMa.
3. Kakas xapTuHa HaOMIOJaeTCsl HA JKpaHE NMPU OCBEHICHHH AU(PPaKIIMOHHOU
pelIeTKH My4ykoM 0enoro ceera?

Matepuaipl JIabopaTOPHBIX pabOT MPUBEACHBI B METOJAMUYSCKUX YKa3aHHSIX,
pa3paboTaHHbIX Ha Kadenpe Dusuka:

HaunmeHnoBanue MeTO/1. yKa3aHusi U aBTOPHI Kos—Bo 3K3.
1.Badun, J.b. I'eomerpuyeckast ontuka u (HOTOMETPHUS: 128  9k3. B
naboparopubiii npaktukym/ JI.b.Badpun; KI'TVY.-Kazans: YHUI HXTU
KI'TY,2008.-84c.
2.Badun, J.b. ®wusumka.U.l.Kunemaruka. JluHamuka. 265  9K3. B
TepMonnHaMuka. OIEKTPOCTaTHKA. JIEKTPOAMHAMHUKA: YHUI HXTU

yue6. mocooue //1.b.Badun;KI'TVY.-2-¢ u3n.,nomn.-Kazans:
Hzn-Bo MO u H PT,2010.-316 c.

3.Badun, JI.b. 3aganus ayis caMOCTOSITEIBHONW pabOTHI 11O 345k3. B YHHI]
¢usuke. Y.3: yueb.mocodbue / J.b.Badpun; KITY.- HXTHU
Hmxnaexamck:HXTH,2012.-166 c.
4 SIxosneBa, E.B. ®usuka. OcHoBHbIe 3akOHBI U (popmy- | 40 sx3. B YHUILl HXTU
JBI: CIIPABOYHMK IJisi CTyAeHTOB BY30B/E.B. SIkoBnesa.-
Hwmxnexkamck:HXTH,2013.-84 c.

Kaxxgast uHCTpYKUHUS COACPKHUT KpaTKUE TEOPETUUYECKHE CBEICHHS, OTHOCS-
muecs K JaHHOM paboTe, mepeyeHb HEOOXOIMMOTO O0OpYyIOBaHUS, MOPSAOK BbI-
MOJIHEHUS pabOThI, KOHTPOJIbHBIE BOTPOCHI.

Kpurtepun onenku jsiadboparopusix padorno ¢pusuke B 1 cemecrpe

[Tpu moxaroroBke Kk JabopatopHoi padbote no gucuuruinHe «Pusuka» B 1 ce-
MECTpE CTYAECHT J0KEH BBINOIHUTH CIIETYIONINE BUIbI pa0OT:

1 cemecT
MunuMajabHbIid | MakcuMaJbHBINA
Buabl pa6or
oaJLa oaJLa

CamocrosiTenbHas MpopadOTKa TEOpPeTU-

N 3 6
YeCKOro maTepuasia K J1abopaTopHOW pa-




oote
O3HaKOMJICHHE C YCTaHOBKOM, MPUOOPOM,
METOJMKON BBIMOJIHEHHUS J1aOOpaTOpHOU 3 6
paboTHhI
BrinosiHeHne HEOOXOIUMOIO  AKCIEpH- 3 6
MEHTa
OOpaboTka pe3yJabTaTOB HCCIIEIOBAHUS, 3 6
OCTpOEHHE TpapuKOB
AHanu3 pe3ynbTaToB UCCIEIOBAHUS U BbI- 3 6
BOJI 110 paboTe

HUTOTO: 18 30

Takum oOpazoM, kaxnaas jgabopaTopHasi paboTa OLIECHHUBAETCS MHUHUMYM B 18
0anoB, makcumyM B 30 GamnoB. Ilocne BbIONHEHHS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN Ol O JAHHOMY OLIEHOYHOMY CPECTBY, KaK CpeliHee apru(pMETHUIECKOe

0 BCEM JIA0OPATOPHBIM pabOTaM.

Kpurtepun oneHku J1adopaTtopHbIX padoTno pusnke BO 2 ceMecTpe

[Tpu moaroTtoBke k labopaTopHOU paboTe Mo aucuuruinHe «Pu3uka» Bo2 ce-

MCCTPEC CTYACHT AJOJDKCH BBIIIOJIHUTD CICAYIOIHNEC BUAbI pa60T:

2 cemecrt
MunumaabHbId | MakcUMaJIbHBIA
Buasbi pador
0as 0as
CamocrosiTenpbHass MPOpadOTKa TEOPETH-
YECKOro MaTepuayia K J1abopaTopHOil pa- 1,5 2
oote
O3HaKOMJIEHHE C YCTAaHOBKOM, MPHUOOPOM,
METOJMKOM BBITIOJIHEHUSI J1abopaTOpHOU 1,3 2
paboThI
Brinonnenne HeoOXOAMMOro  3KCHEPH- 13 )
MEHTAa ’
OOpaboTka pe3yNbTaTOB HWCCIICIOBAHUSA, 13 )
OCTpPOEHUE TrpauKOB ’
AHaln3 pe3yibTaTOB UCCIEAOBAHUS U BbI- 13 )
BOJI 110 paboTe ’
UTOro : 8 12

Taxkum oOpazom, kaxnas jJabopaTopHas padoTa OIEHUBACTCSI MUHUMYM B 8
OanoB, makcuMyM B 12 GamnoB. [locne BbImosHEHUST BceX pabOT pacCUUTHIBACTCS
UTOTOBBIN 0T IO JAHHOMY OLIEHOYHOMY CPEACTBY, KaK CpelHee apu(pMETHIECKOe

0 BCEM JIA0OPATOPHBIM paboTaM.



MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
(benepaibHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BbICILIETO 00pa30BaHUs
«Ka3aHCKu HallMOHATIBHBIN UCCIEA0BATENBCKUNA YHUBEPCUTET

@akynremem YTPABICHUI U aBTOMATU3ALIUU

Kageopaduzuka

Hanpasnenue noaroroBku: 09.03.01 «MHdopmaTrKa ¥ BIYUCIUTEIbHAS TEXHUKAY
(K00 u HaumeHosaHUe)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAITUU U
yIpaBlIeHUs

(naumenosanue)

VYueOHbIM m1aHoM 1o HampasiieHuto nmoarotoBku 09.03.01«MudbopmaTrka u
BBIYUCIUTEIbHAS TEXHUKAY JJIsI 00YUYaIOIIMXCS MPETyCMOTPEHO MPOBEICHUE MPaK-
THYECKHUX 3aHATHI o qucrurinHe @u3ukaro 2 cemectpe.O0ygarommMmes mpe-
JaraloTcsl pa3HOYPOBHEBbBIC 3a/laud U 33/IaHUSIPEKOHCTPYKTUBHOIO YPOBHSI, MTO3BO-
JISIOIIME OLIEHUBATH U JIMarHOCTUPOBATH YMEHUSI CUHTE3UPOBATh, AaHAIU3UPOBAT,
0000maTh (pakTHUECKUii U TEOPETHUECKH MaTepuan ¢ (pOpMyIHMpOBAHHUEM KOH-
KPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM MPUUYUHHO-CIIC/ICTBEHHBIX CBSI3EH.

3aganmue 1

1. JIBa OIMHAKOBBIX 3apsKEHHBIX MIApUKa MAacCO m= 5 T, MO/BEIICHHbIX B
OJIHOM TOYKE Ha HUTAX JUIMHBI 1= 12 cM , pa3oluInuCh TaK, YTO YroJl MEXAY HUTIMU
ctai paBeH 0=600 . Onpeaenute 3aps LAPUKOB.

2. Isa sanemenTa (¢ ; = 1,2 B, r; = 0,1 Om; & = 0,9 B, 1, = 0,3 OM) coenune-
Hbl OJJHOMMEHHBIMH MoOJtocamMu. CONMPOTUBICHUE COECIUHUTEIbHBIX MPOBOJOB I =
0,2 OM. OnpenenuTs CUITy TOKa B LEIH.

3. DNEeKTPOKUMISATWIBHUK CO crupaibio conpoTuBieHneM R= 160 Om mno-
MECTHUJIM B COCYJ, coaep Kaiiuii Bogy oobemoM V= 0,5 1 pu temreparype T= 293
K u Brimrounsin B ceth Hanpsbkennem U= 220 B . Yepes Bpems t= 20 MuH cnivpaib
BBIKIIIOUMIM. Kakoe konu4ecTBO BOAbI BeikuIieno, eciu KITJ[ cnmpanu n= 80%.

3aganue 2

1.ITo AByM mapamienbHbIM OECKOHEYHO JJIMHHBIM MPSIMBIM MPOBOJHUKAM
TekyT TokH [ 1= 20 A u [, = 30 A B oiHOM HamnpaBiieHuU. PaccTosiHME MEXIy IpOo-
BoaHuKamMu d=10 cM. BbruucnuTh MarHUTHYIO MHIYKIUIO B TOYKE, YAAJECHHOW OT
000X MPOBOJAHUKOB Ha OJIMHAKOBOE paccTosHue r = 10 cm.

2. ITy4ox 37€KTPOHOB BJIETAET B MPOCTPAHCTBO, /i€ BO30YKAECHBI OJHOPO-
HOE 3JIEKTpUUYECcKoe noJie HanpskeHHOCTho E = 1,5kB/M u nepnienaukynsipHoe eMy
MarauTHoe nose ¢ uaaykuuein B = 1,5MT. CxopocTh 37€KTpOHOB MOCTOSIHHA U Ha-



MpaBJICHa TEPHEHIUKYIAPHO BekTopaM E u B. HaliTh CKOpOCTh ABUKEHUSA 3JICK-
TpoHOB. Kak OynyT IBUTATHCS AJIEKTPOHBI, €CITM BBIKIIIOUUTH AJICKTPHUECKOE ToJie?
KakoB paguyc KpUBU3HBI TPAEKTOPUHU JEKTPOHOB B 3TOM cllydae?

3ananue 3

1. Ha mudpakmumonnyro pemerky mmuHou 1 = 1,5 | comepxkameir N = 300
HITPUXOB, 1aJIa€T HOPMAJILHO MOHOXPOMATUYECKUN CBET C JJIMHON BOJHBI A = 550
HM. Onpenenutsb: 1) 4uciio MaKCUMYMOB, Ha0JII0IaeMbIX B CHEKTpe AU(paKIUOH-
HOM peleTky; 2) yroj, COOTBETCTBYIOIIUM MOCIEAHEMY MAKCUMYMY.

2. Cobuparomas nuH3a ¢ (HOKycHbIM pacctosHueMm f = 25¢M mpoenupyer
M300paKeHHEe TpeIMeTa Ha SKpaH, OTCTOSINEM OT JIMH3bI Ha paccTtosiHuu L = Sm.
OKpaH npuaBUHYIM K JuH3e HAa AL = 18cM. Ha ckonbko ciienyer nmepeMecTuTh
IPEMET, YTOOBI OIATH MOJTYYUTh PE3KOE N300paKeHHE MpeameTa?

3.3 CcMOTpPOBOrO OKOIIKA II€YM H3Iy4aeTcsi MOTOK 3Heprun Pe =
4x JTx/MuH. OnpeenuTs Temnepatypy T Ieun, eciim IIomah okomka S = 8cm” .

OcTanpHble BapUaHTHI 3aJaHUI MPUBEICHBI B METOAMYECKUX yKa3aHUAX, pa3-
paGoTanHbIX Ha Kadenpe Pusnka:

1. buxkrarupos B.B., fkosneBa E.B. 3ananus nmo ¢pusuke 1js caMOCTOSTEILHON pa-
6otbl ctynenToB. Yacte 1./ Huwxaekamck: HXTU (dpunuan) ®PI'BOY BITO «KHU-
TY», 96 c.
2. bukrarupos B.B., flkosnesa E.B. 3aganus no ¢usuke 1151 cCaMOCTOATEIIBHOM pa-
6otbl ctyneHToB. Yacte 2./ Huwxaekamck: HXTU (dpunuan) ®PI'BOY BITO «KHU-
TY», 92 c.

Bapuanm Pazoenvt u nomepa 3a0au
Dnexkmpocmamuxa, Dnexkmpomaznemusm TI'eomempuueckasn u 601n06as
Dnexmpoounamuxa onmuka

(acmo 1) (Hacmo 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

KpuTtepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemectpe oOyuaromuiics BBINOJHSAET 3 MHAMBUIYAJbHBIX 3aJaHus. 3a
pelIeHNEe KaXXA0ro OH MOXKET NOoJyduTh oT 3 10 6 6amnoB. [Ipaktuyeckoe 3aHsTHe
OLICHUBAETCA MUHUMYM B 3 - 4 Oayia (ecau He CIpaBUWICSA € 3a/laHueM 0e3 MoMOIIU
IperoaaBaress), MaKCUMYM B 5 - 6 OayioB (€ciu cripaBUiICs C 3a1aHUEM CaMOCTOS-
TEJIbHO).

M TOroBeI pEUTHHI MO NPAKTUYECKUM 3aHATUAM MPOCTABIIIETCS KaK CpeaHEe
apu(MeTnyecKoe MOy4eHHbIX OaJIJIOB 3a pelleHne 3 UHAUBUAYATbHBIX 33aHUN.



MuHucTepcTBO HayKu U BhIcuiero oopasosanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtran)
(benepabHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICILIETO 00pa30BaHUs
«Ka3aHCKku HallMOHATIBHBIN UCCIEA0BATENBCKUNA YHUBEPCUTET

@akynremem YTNPABICHUA U aBTOMATU3ALIUU

Kageopaduzuka

Hanpasnenue noaroroBku: 09.03.01 «MHdpopmaTrKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
(K00 u HaumeHosaHUe)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAIUU U
yIpaBlIeHUs

(naumenosanue)

KommnuiekT 3ajaHuii 1Jisi KOHTPOJIbHOM padoThl Ne 1
o qucuuIuinae Ousuka

Pa3znen 7. ['eomeTpuyeckas v BOJIHOBAS ONTHUKA

Bapmanr 1, 11, 21

3aoanue 1.00BEKTUB COCTOMT W3 JBYX JIMH3: cobOuparonieit ¢ (HOKyCHBIM
paccrosaueM F = 15 cm u pacceuBaromieit ¢ GokycHbIM paccTtositHueM F =- 15 cwm.
JInu3bl pacnosnoxeHsl Ha pacctosiHuu 10 cM apyr ot apyra. OnpenenuTs MoJaoxe-
HUE TJIaBHBIX (POKYCOB OOBEKTHBA.

3adanue 2. Bo3mymiHblii KIUH 00pa3oBaH ABYMS IUJIOCKOMApauIeIbHBIMU
IUTACTUHKAMHU, Ha KOTOPhIE HOPMAJIBHO Ma/laeT MOHOXPOMATHUECKUN CBET C JITMHON
BoJIHBI A= 500 HM. OnpenenuTs yroa o MeX/1y IUIaCTUHKAMHU, €CIIH IIMPUHA UHTEP-
(1)4epeHuH0HHLIX M0JIOC, HAOTIOZAEMBIX B OTPaKEHHOM CBeTe, cocTaBisgier Ah = 5-10

M.

3adanue 3.J1Be GnMU3KUE KENThIE CIEKTPATbHBIC JIUHUN HATPUS UMEIOT JIJTH-
HBI BOJIH 589,6-10 M u 589,0-10 % M. MOHO JIU C MOMOIIBIO TU(PPAKITMOHHOM
peueTku Habo1aTh pa3fAesibHO 3TH JMHUM B CIEKTpPE MEpBOro Mopsjika Mpu Ha-
OJIFOICHUH CTIEKTPa HEMOCPEACTBEHHO TJIa30M YEpe3 PEIIeTKY, €CIU pelleTka UMEeT
200 mTpuxoB Ha 1 MM? Pa3permaronyro criocoOHOCTh TJia3a MPUMHUTE PaBHOM 2.

Bapmanr 2, 12, 22

3aoanue 1.B mapoBoM akBapuyMe HaXOJIUTCS MaJCHbKas pbiOka. Bo ckolb-
KO pa3 YBEJIMYEHHOH BHAMT 3Ty PBIOKY HaOIIOAaTeNb, €Clid pPblOKa HaXOAUTCA Y
JanbHEeW CTEHKHM aKkBapuyMa M HaOmioJeHHe BeAeTcs mo auaMeTrpy mapa? CTeHKu
aKBapuyMa CUMTATh TOHKUMH, TOKa3aTeb MPEJIOMIICHHS BOJbI PaBEH 71.

3aoanue 2.1lpenMer B BUJI€ OTpe3Ka MJIMHOW [ pacrookeH BAOJb ONTUYE-
CKOW ocu coOuparomieit auH3bl ¢ (PokycHBIM paccrossHueM F, marorneit neicTBu-
TeNbHOE M300pakeHne Bcex ero touek. CepeanHa OoTpe3ka pacrlojoKeHa Ha pac-
CTOSSHUU d OT MUH3bl. HaliTu npo1onpHOE YBETUYCHHE TTPeIMETa.



3aoanue 3.10. Ilpu majgeHMu €CTECTBEHHOI'O CBETa Ha HEKOTOPBIN IMOISPH-
3atop npoxoauT #; = 30 % CBETOBOro MOTOKA, a YEpe3 JBa TAKUX MOJISIpU3aTopa —
n2 = 13,5 %. Haiitu yron ¢ Mexay IJIOCKOCTSIMHU HPOITYCKaHHs 3THX MOJIAPU3ATO-
pOB.

Bapmanr 3, 13, 23

3adanue 1.Jlyd Genoro cBera nagaet Ha OOKOBYIO TpaHb MPU3MBI O] YTIIOM
a =30°. [Ipenomnstomuii yroa npusmel y =45°. TlokazaTenu npeaomieHus: CTeKsa
IPU3MBI JJIs1 KPACHBIX U (DMOJIETOBBIX JIydeil COOTBETCTBEHHO PaBHBI Ny, =1,62 1 ng=
1,67. Uemy paBeH yron Mexay KpalHUMU JIydaMU CHEKTPA MPHU BBIXOJE U3 IPH3-
MBI ?

3aoanue 2.1110CKO-BBINyKJIAs CTEKJISHHAS JIMH3a C PaJNMyCOM KpPHUBU3HBI
chepuueckoit moBepxHocTH R = 12,5 cM npurkara K CTEKJISSHHOW TutacTUHKe. Jna-
METpbl m -T0 U (m+35)-ro TeMHbIX Kojel HbioToHa B OTpa)keHHOM CBETE PaBHBI.
OnpenenuTs JJIMHY BOJHBI CBETA U HOMED KOJIbLIA /1.

3aoanue 3.ECTECTBEHHbBIII MOHOXPOMAaTHYECKUI CBET NAJAE€T HA CUCTEMY M3
JIBYX CKPELICHHBIX MOJISIPU3aTOPOB, MEKIY KOTOPHIMU HAaXOJUTCS KBAapLEBas Iuia-
CTUHKA, BBIpE3aHHAas MEPIEHAUKYISIPHO K ONTHUYECKON Ocu. HaliTh MMHHManbHYIO
TOJIIIIMHY TUTACTUHKH, PU KOTOPOH 3Ta cuctema Oyzaet nmpomyckars 4 = 0,30 cBeto-
BOTO MOTOKA, €CITU MOCTOSIHHASI BpallleHust kBapua a = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue 1.C nomMomuibto JUH3BI ¢ (POKYCHBIM paccTosHreM FHa skpane mo-
Jy4aroT YMEHBIIEHHOE W YBEIUYEHHOE M300pakKeHHs MpeaMeTa, HaXOsIIerocs Ha
paccrossauu L oT skpana. Haliqute oTHOIIEHHE pa3MepOB U300paKEHHUIA.

3aoanue 2.Ilpenommstomuii yroa crekiasHHoud (n = 1,5) mpusmsel y = 60°.
[Tox kakuMU yriamMu BO3MOKHO NMPOXOXKACHHUE MPEIOMIIEHHOTO Jyya CKBO3b BTO-
pyto OOKOBYIO IpaHb, €CIIM Ha MEPBYIO TpaHb Jy4YH MafaroT MOJ MPOU3BOJIbHBIMU
yraamu?

3aoanue 3.Mexay TOYEYHBIM HCTOYHMKOM CBETAa M SKPAHOM IOMECTUIIU
nuapparMy ¢ y3KMM OTBEPCTHEM, PaauyC KOTOPOTO FMOXKHO MEHATh. PacctosHus
oT nuadparmel 10 UCTOYHUKA ¥ 3KpaHa paBHbla =100 cMm u h=125 cm. Onpenenuth
JUIMHY BOJIHBI CBETa, €CJIM MaKCHUMyM OCBEIICHHOCTH B LEHTpe IU(PaKIuOHHON
KapTUHBI Ha dKpaHe HaOmogaercs npu 7;= 1,00 M U clieayronuii MakCuMyMm TMpu
r;=1,29 m.

Bapmanr 5, 15, 25

3aoanue 1.Jlyu cBera mamaer moxa yriaom 30° Ha TmuIocKomapauielbHYIO
CTEKJISIHHYIO IJIACTUHKY W BBIXOJUT M3 HEE MapajulesibHO NMEPBOHAYAIBLHOMY JIy4y.
[Tokazatenp mpenomiuenust crekna 1,5. Kakoa Tonmmna d miacTuHKH, eciu pac-
CTOSIHUE MEXY Jiydamu paBHO 1,94 cm?

3aoanue 2. BO CKOJBKO pa3 YBEJIMYUTCS PACCTOSIHUE MEXAY COCETHUMU WH-
TepPEepEeHIIMOHHBIMHU TOJOCAaMU Ha 3KpaHe B ombiTe FOHra, ecnu 3eneHbld CBETO-
dumbTp (A = 510 cM) 3aMeHuTb KpacHbIM (A = 6,5:107 cm).

3adanue 3. CKONbKO MTPUXOB Ha | MM JUIMHBI UMeeT TupaKIMOHHAs pe-
IIeTKa, €CIU 3eJeHast TuHus pTyTu (A = 546,1 HM) B CIIeKTpe MepBOro MOpsIKa Ha-
osrogaercs moj yriaom 19°8'?



Bapmanr 6, 16, 26

3aoanue 1. Tlokazarens npesomiieHus cTekia paseH 1,52. Halitu npeneinb-
HBIE YIJIbl IOJHOTO BHYTPEHHETO OTPa)XXEHHs JJIsl MOBEPXHOCTEH pasaena: 1) crek-
JI0-BO3/yX; 2) BOJAA-BO3/1yX; 3) CTEKJIO-BO/IA.

3aoanue 2.Ha mpuibHYIO mieHKY (n = 1,33) magaeT Oenblif CBET MO YIJIOM
45°. Ilpu kakoil HaMMEHbIIEH TOJIIKMHE MJIEHKU OTPaXEHHbIE Ty4u OyayT OKpalie-
HBI B KeAThIM 1BET (A = 600HM)?

3aoanue 3. YeMy paBeH yroj MEX]y IIaBHBIMH ILIOCKOCTSIMU TOJISIPU3ATO-
pa ¥ aHaIM3aTopa, €CjIu UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOILIEIIIETr0 Yepes
NOJISIpU3aTOpP M aHaJU3aTop, YMEHbIlaeTcs B deTbipe pasza? Ilormomenuem cera
npeHeopeyb.

Bapmanr 7, 17, 27

3aoanue 1. Bomona3 HaxoauTcs Ha JHE Bojoema Ha riyoune 15 m. Ha ka-
KOM pacCTOSIHUU OT BOJ0JIa3a PACIOJIOKEHBI T€ YYaCTKU JHA, KOTOPbIE OH BUIUT
Haubosee ApKUMU Osarofaps OTPaXEHHUIO OT TOBEPXHOCTH BOJIBI?

3aoanue 2.0npenenure pacCTOSIHUE MEKIY KOT€PEHTHbIMH MCTOYHUKAMU B
onbiTe FOHTa, ecnu Ha SKpaHe Ha npoTsokeHnu 10,8 MM JIeKUT mecTs nHTepdepeH-
UOHHBIX ToJIoC. PaccTosiHMe OT UCTOYHHMKOB JI0 3KpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomaruueckoro ceera 600 HMm.

3adanue 3. Ilog KakuM yrioMm JOJDKEH MaJaTh IyYOK CBETa M3 BO3IyXa Ha
IOBEPXHOCTh BOJbI, YTOOBI IPU OTPAXKEHUHU OT JHA CTEKJITHHOTrO cocyaa (n; = 1,5),
HAIOJHEHHOTO BOAOM, CBET ObLI OJHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28

3aoanue 1. llunuHapuyeckuil mMydok JIydel, mapauiesbHbIX TJIaBHOM OITH-
YEeCKOM OCH pacceuBaroliel JuH3bl, uMeeT auamerp d; = 5 cm. Ilpoitas nun3y, my-
YOK JaeT Ha dKpaHe MATHO auaMeTpoM d, = 7cM. kakuM Oynet auameTtp ds nsrua, ec-
JIM pacCceuBaIOILYIO JIMH3Y 3aMEHUThH COOMparoIeil ¢ TeM ke (POKYCHBIM pacCTOSHUEM?

3aoanue 2. HaiiTu mokasareiib MPEJIOMJICHHUS >KUIIKOCTH, 3aIlOIHSIOEH
MPOCTPAHCTBO MEXKIAY CTEKJISIHHOW IUIACTUHKOW M JIe)KaIleld HAa HEM TJIOCKOBBITYK-
JIOM JTMH30M, €CJIU TpU HAOII0IeHUH B oTpaxkeHHOM cBeTe A = 0,60 MM paguyc 10-
ro TeMHOro kojielia HetoToHa oka3zancs paBHbIM 2,1 MM. Pagnyc KpUBHU3HBI JTUH3bI
0,1m.

3aoanue 3. Ha mudpakumonnyio pemierky, umeromyo 500 mTpuxoB Ha
IMM, HOpMaNTEHO TIagaeT Oenblii cBeT. HemocpencTBeHHO 3a penieTKol moMerieHa
JAuH3a ¢ (POKYCHBIM PACCTOSTHUEM 2 M, IPOSHUPYIOLIas CIEeKTPbl Ha dKpaH. Jluama-
30H JJIMH BOJH BUAUMOIO cEKTpa Ay = 400 HM, A, = 700 HM. MoryT 11 nepexpsl-
BaTbCsl CIEKTPBI IEPBOrO U BTOPOTro Mopsiika? Bo CKONBKO pa3 CIEKTp BTOPOIO IMO-
psAaKa Ha 3KpaHEe IJMHHEe crekrpa nepBoro nopsaka? KakoBa pasHOCTH yIVIOB
OTKJIOHEHHUS KOHIIA [TIEPBOr0 M Ha4aJia BTOPOIO Mopsiaka?

Bapmanr 9, 19, 29
3aoanue 1. Ha moBepXHOCTh CTEKJISHHOTO o0OBekTHBa (n; = 1,5) HaHeceHa
TOHKAsl TUICHKA, MOKa3aTelb MPEIOMIICHHS KOTOpOoH np, = 1,2 («IpOCBETIISIOIIAs))



rieHka). [Ipu kakoil HauMeHbIeH TOJIIUHE ATOM IJIEHKU MPOU30MIET MaKCUMAaJlb-
HOE OcJIa0JIeHrne OTPAXKEHHOTO CBETA B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroja NOJHON MOJISPU3alUU [TPU OTPAKEHUHU CBETA
OT CTEKJIa, TOKA3aTeNb MPETOMIICHHUSI KOTOPOro paseH 1,57.

3aoanue 3. Ha mens mmpuHoii 2°107 ¢M majaeT HOpMaIbHO NapaslieIbHbII
IIyJOK MOHOXPOMATHYECKOTO CBETa C JUIMHON BomHbl 5°107 cm. Haittn mmpuny
M300paKEeHUS 1S Ha dKpaHe, YAAUICHHOM OT Iienn Ha paccrosiuue 1 M. [lupunoit
U300PKEHUSI CUYUTATh PACCTOSHUE MEXAY NEPBHIMHU ITU(PPAKIMOHHBIMU MUHUMY-
MaMH, PacoI0KEHHBIMU MO 00€ CTOPOHBI OT IJIABHOI'O MAKCUMYMa OCBEILIEHHOCTH.

Bapmanr 10, 20, 30

3aoanue 1. HaiiTu moxasareib NPEJIOMJICHHUS >KMIIKOCTU, 3alOJHSIOEH
POCTPAHCTBO MEXKIY CTEKJISIHHOM TUTACTMHKOM M JiexKalleil Ha Hell MIOCKOBBIYK-
JIOM JTMH30M, €cliv Mpy HaOJII0AeHUU B oTpakeHHOM cBete (A = 0,60 MxM) paguyc 8-
ro TeMHOro koiela HeroToHa oka3zasics paBHbIM 1,8 MM. Paanyc KpUBHU3HBI JIMH3BI
0,14 m.

3aoanue 2.I'naBHBIE TUIOCKOCTH ABYX NMpu3M Hukomnst oOpa3yroT MexXIy co-
ooit yron B 30°. Kak u3MeHHUTCS MHTEHCUBHOCTH MPOIIEIIIET0 CBETA, €CIU TJIaBHbIE
IUIOCKOCTH JABYX HHUKOJIEM MOCTaBUTh MoJ yriioM 45°. UeMy paBeH Yrosl Mexmy
TJIABHBIMU TUIOCKOCTSIMH JIBYX HUKOJIEH, €CIH MOCIE MPOXO0KICHHS Yepe3 HUX CBeTa
€ro MHTEHCUBHOCTh YMEHBIIMIACH B 4 pa3a’?

3aoanue 3.Ha nudpakiimoHHyI0 pemeTky JMHON 15 MM, coaepxkaiyro N =
3000 mTpuxoB, MagaeT HOPMAJIbHO MOHOXPOMATHUYECKUW CBET C JJIMHON BOJIHBI
A=550uM. Onpenenuthb: 1) 4KCIO MAaKCUMYyMOB, HAOJII0/IaeMbIX B CIIEKTpe ITU(paK-
IMOHHOM PEIIeTKH; 2) YyTroj, COOTBETCTBYIOLIUI MOCIETHEMY MAaKCUMYMY.

Kpurtepuu onieHKH KOHTPOJILHOM padoThl Ne 1 no ¢pusuke

[Ipu oreHKEe KOHTPOJBHOW PabOThl MO T€OMETPUYECKON M BOJHOBOW ONTHKE
CJIeAyeT PYKOBOJICTBOBATHCS CIECAYIOIIMMHU KPUTEPHUSIMHU OIEHKW 3HAHUU MO (Pu3n-
K€, YIUTHIBAs TOMYIIECHHBIE CTYICHTAMU OIMUOKHN W HEIOYETHI.

MakcuMabHOE KOJHYECTBO 0aIOB 32 KOHTPOJBHYIO paboty Ne 1 cocrtaBisier
4.0 Gamna.

MuHMMaJILHOE KOJHWYECTBO 0ajI0B 3a KOHTPOJbHYIO padory Ne 1 cocTaBiser
2.06amna.

Jlsis Toro 4yTOoOBl KOHTPOJIbHASE paboTa cuuTanach CAAHHON, HEOOXOAUMO Ha-
nucarh ee Ha 2,0 6aytoB U BhIIIe. [Ipy MOBTOPHOM NEepenuChIBAHUN KOHTPOJIBHOM B
UTOTOBBIM PEUTHHT UJIET CPETHUM 0aJ1 IO BCEM IOIBITKAM.

I'pyobimu sBRSIOTCS OMIMOKU, CBUAETENBCTBYIOIIUE, YTO CTYAEHT: HE YCBOMWII
OCHOBHBIE (DU3UYECKUE TEOPUU U 3aKOHBI TI0 FTEOMETPUUYECKON U BOJHOBOM ONTHKE
WM HE yMEET MPUMEHATh UX IMPU PELICHUM 3a1a4 PA3JIUYHBIX TUIOB; HE 3HAET
dbopMy UM HE YMEET MPUMEHSATh UX K PEUICHUsIM 3ajJlay; HE 3HAeT eIUHUI] Pu3u-
YECKUX BEJIMYMH WM HE YMEET MOJIb30BaThCsl UMU; K TPYOBIM OLIMOKaM OTHOCSTCS
TaK)K€ HEMPaBWJIBHO C(HOPMYIHPOBAHHBIE BOMPOCH! 3a/1a4ll WM HEBEPHBIE 0OBSC-
HEHHUS XOJa €€ pellIeHUus, He3HAHHE MPUEMOB PEIICHMs 33/ay, a TAaKKe OIINOKH,



CBUJICTEIHCTBYIOIINE O HEMPABUIHLHOM MOHMMAHUU YCIIOBUS 3a7a4d WM UCTOJIKO-
BaHus pereHus. Kaocoas epydas owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owuodkamu sBISIIOTCS HETOYHOCTh YepTEXka; MPOITYCK WM HETOY-
HO€ HANMCaHHEe HAUMEHOBAHMS €OUHHI] (DU3MUECKUX BEJIWYUH; BBIOOpP HEpaIHo-
HAJIBHOTO X0Ja pemenust. Kaxcoas neepybas owubka oyenusaemcs munyc 0,7 6an-
aa.

K neoouemam OTHOCATCA: HEPAUMOHAIBHBIC 3AIIMCU NPHU BBIYMCIIEHUAX, HEPa-
IIUOHATIbHBIC TTPUEMbI BEIUMCIICHHM, TPE0Opa30BaHN U PEIICHUH 3a1a4; OT/ICTbHbBIE
MOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OTACIbHBIC OIIMOKHN BBIUUCIUTEIHLHOTO Xa-
pakTepa; HeOpe)KHOE BBIMOJHEHHUE 3amucei, yeprexend. Kaowovili Hedouem oyenu-
saemcs munyc 0,3 6ana.

HNHuTtepBan 6aJ1710B pedTHHTA 32 KOHTPOJIbHYIO paboTy3,4 < R < 4,0 6asna cra-
BUTCS, €CJIM U CTYACHT BBIMOJHWI Pa0bOTy MOJHOCTBHIO 0€3 OmMOOK U HEJO0YETOB
WIN TIPU BBITIOJTHEHUH pabOThl MOJHOCTHIO 0€3 OIMOOK U HEI0UETOB, HO MPHU HaJIU-
9K He 0oJiee OAHON HE aKKypaTHOM 3aIHCH.

WuTtepBan 6amioB peiitnara2,8 < R < 3,4ctaButcs 3a pabOTy, BHIMOTHEHHYIO
MOJIHOCTHIO, HO MPU HAJIWYUM B HEeH He Oojee OAHON HerpyOoil ommOKH U OJHOTO
HeJo4YeTa WK He Oosiee NBYX-TpeX HEI0UYETOB, €CIM HWHTEpBaJl OalJIOB pelTHHra
CTYJCHTA.

Nuteppan 6amnoB peritunra 2,0 < R < 2,8ctaBUTcs B TOM Cilydae, €Clid CTy-
JICHT MPAaBUJIbHO BBINOJIHWI HE MeHee 2/3 Bcell pabOThl MM JOMYyCTUI: He Ooliee
OJIHOM TpyOOM OmMOKK U JBYX HEIOYETOB, WM HE OoJiee OHON rpyOoi U oJHOMU
HerpyOo# ommOKu, uin He O6oJiee IBYX-TpeX HEerpyObIX OIIMOOK, WU OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETA.

bann pelitunra cryaenTa cocrapisier R<2,korga yucio ommOOK U HEJO0YETOB
PEBOCXOAUT HOPMY WJIM €CJIU MPABUIIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThl.



MuHucTepcTBO HayKu U BhIciiero oopasosanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtrann)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BbICILIETO 00pa30BaHUs
«Ka3zaHCKu HallMOHATIBHBIN UCCIEA0BATENBCKUA YHUBEPCUTET

@akynremem YTNPABICHUA U aBTOMATU3ALIUU

Kageopaduzuka

Hanpasnenue noaroroBku: 09.03.01 «MHdpopmaTrKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
(K00 u HaumeHosaHUe)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKH MHGpOpPMAIUU U
yIpaBlIeHUs

(Haumenosanue)

KommuiekT 3aiaHuil )it KOHTPOJIbHOM PadoThI Ne 2
no aucuuiuimae Pusuka

Pasznen 9. ®usuka sapa v dJIEMEHTAPHBIX YaCTHUIL

3adanue 1. B Tabnuue npuBEIEHBI AJIEPHBIE PEAKIMH, COOTBETCTBYIOIINE
BapHaHTy 3aaaHus. OnpeaenuTe HeJOCTAIOIIEe B 3aMKUCH SIAPO WM YaCTUILY U pac-

CUMTANTE SHEPTUIO PEAKLUU.
Taoauna 6.1 (x 3agauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SAnepHas peakuus
3a1auyn Jadu
6.1.1 °Li+ ?2—°Be + *He 6.1.14 ’Be + °Li — 7+ *He
6.1.2 “C+’H-2+''B 6.1.15 N+ Li— 2+°H
6.1.3 %0 + °Li— 72+ °H 6.1.16 2C + Li—> 7+ "He
6.1.4 "N+ Li »>""F+? 6.1.17 "B+ Li— 7+ 2n
6.1.5 B +Li— 7+°H 6.1.18 %0 + °Li— 2+ *He
6.1.6 °Li+?7—>°Be + 'H 6.1.19 "N+°Li >0 +2+n
6.1.7 i:B + ?Li—» 2+ :He 6.1.20 EB + ZHe—» ?+12Li
6.1.8 O + 'H— 2+ *He 6.1.21 C +%Li— 2+ %0
6.1.9 %0 +°Li— 2+ *He +n 6.1.22 B + °Li— 2+°N
6.1.10 2+ *He—""N +n 6.1.23 2+ °Li— H+ "0
6.1.11 °Li+ 2 ->’Be + “He 6.1.24 ?2+°Li— 'H+ PN
6.1.12 B + *He— 2+ 'H 6.1.25 UN+°H->H+2+n
6.1.13 %0+ 2 >N + 'He

3aoanue 2. Kakue uzoTonsl 00pa3yloTcs B LIEMOYKE PaMOAKTUBHBIX pacria-
JIOB sifiep, PUBEJACHHBIX B TA0JIMIIE, COOTBETCTBYIOIINX BApUAHTY 3aJaHUS.

Tadauna 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH pacnana
3a




mayu

6.2.1 “’Th ao—>p—oPp—a
6.2.2 “Rn a—0—pf—f
6.2.3 “"Np a—pB—a—a
6.2.4 =8y a—>pB—-opf—oa
6.2.5 “Ra a—a—p—a
6.2.6 Uy a—>Boo—p
6.2.7 “TAc a—>o0—pB—a
6.2.8 “Ppo o—>pB—oa—P
6.2.9 At oa—a—p—P
6.2.10 “Ac B—a—a—op
6.2.11 “PTh a—>pf—oa—a
6.2.12 >pa B—a—a—a
6.2.13 “4Th BoBoau—a
6.2.14 “1Bj a—>B—-opf—oa
6.2.15 107 B—op—ooa—p
6.2.16 “pg B—a— a—p
6.2.17 1pg ao—>p—oPp—a
6.2.18 “®Ra B—oPp—oa—a
6.2.19 “®Rn o—a—p—a
6.2.20 “po o—>pB—oa—P
6.2.21 “BEp a—>pf—oa—a
6.2.22 At ao—>p—oPp—a
6.2.23 ““Ra a—o0—p—a
6.2.24 “ITh Boa—p—a
6.2.25 “Tpy toa—oBfoa

3aoanue 3.0npenennuTe TOJIMHY 3alIUTHOTO CJI0s1, TO3BOJISIONIEr0 CHU3UTD
MHTEHCUBHOCTh Y3KOTO IyYKa Y-M3JIy4€HHUS O JOMYCTUMOIO YPOBHS MHTEHCUBHO-
CTH paanoaKTHBHOTrO m3nmydenns I = 1 mxJlx ¢’ *M~. IHTEHCHBHOCTH HEOCIAbIIeH-
HOTO Ty4Ka /), SHEprus y-KBaHTOB M BELIECTBO 3aIMUThI IPUBEACHBI B TaOJIHIIE, CO-
OTBETCTBYIOIINE BApUAHTY 3a/1aHU.

Tabdauna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep Nutencus- DHeprus y- BemecTtBo
3a1a4u rocts g, Mk ¢ M KBaHTOB, M»>B 3aILUTHI
2
6.3.1 1000 7,0 CBHUHEII
6.3.2 100 6,0 YYI'yH
6.3.3 50 6,0 OeToH
6.3.4 10 7,0 BOJIA
6.3.5 10 000 1,4 CBHUHEIL
6.3.6 300 3,0 OeToH
6.3.7 3000 1,0 YYI'yH
6.3.8 100 6,0 CBHUHEII
6.3.9 50 3,0 BOJA
6.3.10 70 8,8 YYT'yH
6.3.11 100 0,5 BOJIA
6.3.12 500 5,6 CBHUHEIL
6.3.13 250 2,0 YYT'yH
6.3.14 50 3,6 YYI'yH
6.3.15 700 5,0 CBUHEI]




6.3.16 100 1,7 OCcTOH
6.3.17 250 3,0 CBUHEII
6.3.18 5000 4,0 CBUHEI]
6.3.19 500 2,2 YyTYH
6.3.20 500 1,0 BOJIA
6.3.21 500 0,5 YyTYH
6.3.22 70 1,0 0eToH
6.3.23 300 2,2 CBUHEI]
6.3.24 50 0,7 YyTyH
6.3.25 20 0,5 OCcTOH

Kpurtepuu olieHKH KOHTPOJILHOM padoThl Ne 2 o ¢pusuke

[Tpu oreHKe KOHTPOJIBLHON pa0OTHI M0 (HM3HKE SIpa U JIEMEHTAPHBIX YaCTHIL
ClIeTyeT PYKOBOJICTBOBATHCS CICAYIONUMH KPUTCPUSMHU OLICHKH 3HAHWH 1O (U3H-
K€, YYUTBIBAsI IOMYIICHHBIE CTYACHTAMH OIINOKY Y HEJIOYCTHI.

MaxkcuMaJIbHOE KOJIHYECTBO OAII0B 38 KOHTPOJBHYIO paboTy Ne 2 cocraBisier
4.0 6aina.

MuHMMaJILHOE KOJWYECTBO 0ajI0B 33 KOHTPOJBbHYIO padoTy Ne 2 cocTaBiseT
2.06amna.

JIi1st Toro 4To0Bl KOHTPOJIbHAS paboTa cuuTajdach CIAaHHOW, HEOOXOIUMO Ha-
nucath ee Ha 2,0 6ayutoB u BhImIe. [Tpy MOBTOPHOM NEepeNMChIBAHUN KOHTPOJILHOMN B
UTOTOBBIN PEUTHHT UACT CPETHUIN OAJIT IO BCEM ITOITBITKAM.

TI'pyosimu sBRSIOTCS OMMOKU, CBUICTEIHCTBYIOIINE, YTO CTYICHT: HE YCBOMI
OCHOBHBIC (PM3MYECKHE TEOPUHU M 3aKOHBI TI0 TEOMETPUUYECKON U BOJTHOBOM ONTHKE
WIM HE YMEET MPHUMEHSTh MX MPHU PEIICHUH 33]ad Pa3lIn4YHbIX THUIOB; HE 3HAET
dbopMyn WK HE yMEET MPUMEHATh UX K PELICHUSIM 3a/1ay; He 3HaeT eIUHUl pU3u-
YEeCKUX BEJIMYMH WM HE YMEET IMOJIb30BaThCsl UMU; K TPYOBIM OLIMOKaM OTHOCSTCS
TaK)K€ HEMPaBWJIBHO C(HOPMYIHPOBAHHBIE BOMPOCH! 3a/1a4ll WM HEBEPHBIE 0OBSC-
HEHHUS XOJa €€ pellIeHUs, He3HAHHE MPUEMOB pEIIeHMs 33/ay, a TaKKe OIINOKH,
CBUJICTEIBCTBYIOIINE O HETPABUIHLHOM MOHMMAHUU YCJIOBUS 3a7a4d WM UCTOJIKO-
BaHUA penieHus. Kaoscoas epyoas ouubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owudokamu sIBISIFOTCS. HETOYHOCTD YepTeXka; MPOIMYCK WA HETOU-
HOC HANMCAHWEe HAUMEHOBAHMS EAVHHI] (DU3MUECKHX BEIWYWH; BBIOOP HEpaIHo-
HaJILHOTO X0J1a pemenus. Kaoicoas neepybas owudbra oyenusaemes munyc 0,7 o6an-
na.

K neoouemam otHOCSTCS: HEpAIMOHAIBHBIE 3alUCH TPU BBIYUCIICHUSAX, HEPaA-
IIUOHATIbHBIC TTPUEMbI BHIUMCIICHHM, TPEOOpa30BaHN U PEIICHUH 3a1a4; OT/ICTbHBIE
MOTPEIIHOCTH B (DOPMYJIMPOBKE OTBETA; OTAEIbHbIC OUIMOKH BBIUUCIUTEIBLHOTO Xa-
pakTepa; HeOpeKHOE BBIMOJIHEHHE 3amHcel, uepTexen. Kaowcowili nedouem oyenu-
saemcs munyc 0,3 banna.

WuTepBan 6amioB pelTuHra 3a KOHTpOJbHYIO padoty 3,4 < R < 4,0 6aana
CTaBUTCS, €CJIM U CTYACHT BBINOJHUI PabOTy MOJHOCTHIO 0€3 OIMOOK M HEI0UETOB
WIN TIPU BBITIOJTHEHNUU PA0OTHI MOJHOCTHIO 0€3 OIMOOK U HEA0YETOB, HO NIPU HAJIU-
yuu He 6oJiee OTHOM He aKKypaTHOH 3aMHCH.



Nurteppan OamnoB peiitunra 2,8 < R < 3,4 craButcs 3a paboTy, BBIIIOJHEH-
HYIO TIOJIHOCTBIO, HO TIPU HAJIMYUK B HEH He Oojiee 0HOM HerpyOoi OommOKHU U 0J1-
HOTO HEJOoYeTa Wi He Oosiee IBYX-TpeX HEIOYETOB, €CIM MHTEpBaj OallJIOB pei-
TUHTA CTYJICHTA.

WuTepBan 6amnoB peritunra 2,0 < R < 2,8 craButcs B TOM ciyyae, €y CTy-
JICHT TPABHJIBHO BBHIMOJHWI He MeHee 2/3 Bcell paboThl WM IOMYCTWI: HE Ooliee
OJTHOHM TpyOO¥ OMMOKM M IBYX HEJOUYETOB, WM HE OOJiee OMHOW TpyOOH M OHOM
HerpyOo# ommbKu, uin He O6oJiee IBYX-TpeX HEerpyObIX OIIMOOK, WU OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETA.

bann peiftunra cryaenta cocrapisier R<2, korna uncino ommbOOK U HEA0UYETOB
PEBOCXOAUT HOPMY WJIM €CJIM MPABUIIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThl.



MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
(benepaibHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BbICILIETO 00pa30BaHUs
«Ka3aHCKu HallMOHATIBHBIN UCCIEA0BATENBCKUNA YHUBEPCUTET
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Kageopaduzuka

Hanpasnenue noaroroBku: 09.03.01 «MHpopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA
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[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAITUU U
yIpaBlIeHUs

(naumenosanue)

Bomnpocs! 17151 KOJJIOKBUYMOB
1o JUCUUIUTMHE QU3UKa
KoasokBuym Ne 1
Pa3zngen 1. DusnuyecKkue 0CHOBBI MEXaHUKH
[IpocTpancTBo. Bpewms. [IBuxkeHue.
CxopocTb 1 yckopenue. [Ipocreifiirie BUIbI IBUAKEHUS MaTEPUATbHON TOUKHU.
YrnoBas CKOpPOCTb. YTJIIOBOE YCKOPEHHUE.
3akonsl HproToHa.
3aKOHbBI COXPAaHEHUSI UMITYJIbCA.
Pa6oTta 1 MOITHOCTS.
Mexannueckas 3Heprusi. Kunetnueckas sueprusi.
[ToTeHuManbHAs SHEPTHUSL.
. TloTeHnmanpHas 3HEprus Tejla JBMXKYILErocs MO IEUCTBUEM CHUIIBI TSKECTH.
10 [ToTennmanbHas 3Heprust ynpyro AeoOpMHUpPOBAHHOTO TeNa.
11.3ak0H coxpaHEHUs SHEPTUM B MEXAHUKE.
12.1lenTpanbHblil yaap 1ByX aOCOMIOTHO YIPYTUX IIapOB.
13.A6CoIF0THO HEYNPYTUH yAap JIBYX IIapOB.
14.3akon BcemupHoro tsrorenus. I'paButanmonHoe nosie. HanpsbkeHHOCTB
TPaBUTALIMOHHOTO TOJISL.
15.PenaTuBUCTCKAs MEXAHHUKA.
16.Bpamatommii Mmoment. Moment nnepunn. Teopema IlITelinepa.
17.0npenenenrie MOMEHTOB MHEPLUU TEJL.
18.YpaBHeHHE TUHAMUKY BpallaTeIbHOTO JBUKEHUS TBEPOTO TENa.
19.Kunetnueckas 3Heprust BpallleHus Tea.
20.3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.
21.YcnoBusi paBHOBECUS TBEPIOTO Tena. Buabl paBHOBECHSI.
22.T'apmoHHuecKHe KoyeOaTeabHbIe TBUKEHUS.
23.CKOpOCTb U YCKOPEHHS IPU TAPMOHUYECKUX KOJICOaHUSIX.
24 IlpyXMHHBINA MasITHUK.
25.Du3NYeCKUd 1 MAaTEMATUYECKUN MASITHUKH.
26.OHeprust TapMOHUYECKHUX KOJICOaHMIA.
27.3aryxaromiue KoJieOaHusl.

DN U AW



28.BrIHyXAeHHbIE Koebanus. Pe3onaHc.

SIS

8.

9.

KonsoxkBuym Ne 2
Paszpnen 2. MouekysipHas pu3MKa 4 TEPMOJAMHAMHUKA
OcHoBubie nonoxenuss MKT.
MakpocKOIYECKHE apaMeTpBhl.
OcHoBHoe ypaBHenue MKT.
VYpaBuenus cocrosinus. [loHsiTue naeanbHOro rasa. I'a30BbIe 3aKOHBI.
Cmech naeanbHbIX ra3oB.
CpenHss nimuHa cBOOOAHOTO mpodera MoJiekysl. D(PpGheKTUBHBIA JUaMeTp MO-
JEKYII.
Pabora pacmupenus raza. @U3NYECKUN CMBICT YHUBEPCAIbLHON Ta30BOM IM0-
CTOSIHHOM.
Buytpennsis sueprus cuctemsl. Termnora u padora.
BayTtpennss sueprust oqHoaToMHOT0 Ta3a. CterneHn cBoOO bl MOJICKYJ.

10. IlepBblil 3aKOH TEPMOJIMHAMHUKY U €r0 MPUMEHEHUE K U30XOPUYECKOMY ITPO-

eccy.

11.IlpumeHeHne MepBOro 3akoHa TEPMOAMHAMHMKH K HM300apUYECKOMY U HU30-

TEPMHUYECKOMY Tpolieccy. AqnadbaTudecKuil mpoiecc.

12.06paTumsbie 1 HEOOpaTUMbIe TIporiecchl. Kpyrosoii mporiecc.
13.1uxn Kapno. TepmoauHamuyeckas mikajia TeMieparyp.
14.29uTponusa. BTopoii 3aKOH TEpMOAMHAMUKH.

15.PeanbHble Ta3bl. YpaBHeHue Ban-gep-Baanbca.

16.®a3oBbie epexosl. U30TepMbl peaibHOro rasa.
17.BHYTpeHHssI SHEPIHs peabHOTO Ta3a.

18.SBnenus nepenoca. Juddysusi.

19.TenmonpoBOHOCTD.

20.Bs13K0CTh (BHYTPEHHEE TPEHHUE).

KosmsoxkBuym Ne 3

Paspnen 3.2aekTpocraTuka
3akoH Kynona. [Ipuaensr npumenumocty 3akoHa Kiona. EnuHuner nzmepe-
HUS 3apsja.
Onexrpuyeckue nosst. Hanpsxk€HHOCTh 27EKTPUYECKOro noJisd. EnuHuIbL n3-
MepeHUs HanpsLKEHHOCTU. [[puHIMN Cyneprno3unuy.
[ToTennuan snexkrpudeckoro nois. PazHocts nmoreHunmanos. [loreHnuman pe-
3YJBTUPYIOLIETO NOJs. ENVMHNUIBI U3MEPEHHUS.
CBs13p IOTEHIMANA C HANPSYKEHHOCTHIO MTOJISL.
Nunyknus snektpuueckoro nos. [loTok anekrtpuueckor mHayknuu. Teope-
Mma ["aycca — Octporpaackoro.
[Tone paBHOMEPHO 3apsHKEHHOM O0e3rpaHUYHON MIOCKOCTH.
DNEeKTpUYECKOE MoJie BOJIN3U MOBEPXHOCTH 3aPsKEHHOTO MPOBOTHUKA.
[Tone B m10CKOM KOHJEHCATOPE.
. Ilone co3naBaemoe paBHOMEPHO 3apsKEHHON CPepUUECKON MOBEPXHOCTHIO.

O [Tonme co3maBaeMoe PaBHOMEPHO 3apsDKCHHOM IWIHMHIPHUYSCKON ITOBEPXHO-

CTBIO.



11.21exTpoéMKocTh. EMKOCTB MI0CKOTo KOHeHcaTopa. EMKocTh ceprdeckoro
KOHJIEHCATOopA.

12.CoenuHenrie KOHAEHCATOPOB.

13.OHeprus 3aekTpuueckoro noss. [IMoTHOCTh 3Hepruu AAEKTPUUECKOTO MO,

KonsoxkBuym Ne 4.
Paznen 4. JaekTpoanuHammnka
DJIEKTPUYECKUI TOK, CHJIa TOKA U TUIOTHOCTh TOKA.
OJIC. 3akon Oma J1J1s TOJTHOM IISTIH.
3akonsl Kupxroda nmst pa3BeTBIEHHbBIX LIETICH.
OCHOBHBIE 3aKOHBI ANEKTPUUYECKOT0 TOKA B KJIIACCUYECKOM TEOPUU DIIEKTPO-
MIPOBOJAHOCTH METAJIOB.
PaboTa BeIxoAa 37IEKTPOHOB U3 METAJIOB.
OCHOBBI 30HHOW TEOPUU IMTPOBOAUMOCTH TBEPBIX TEIL.
7. TonynpoBomaanku. COOCTBEHHAs] M MIPUMECHAST MPOBOJAUMOCTD MOTYIIPOBO/I-
HUKOB.
8. DIeKTpOHHO-IBIPOYHBIN TTepexo1. [lomynmpoBogHIKOBEIE TPUOOPHI.
9. TpaH3HUCTOPBL.
10.OMuccuoHHBIE SABIEHUS U UX TPUMEHEHUE.
11.Monu3zanus razoB. HecamocTosiTenbHBIN Ta30BbIN pa3ps/l.
12.CamocToATeNnbHBIN Ta30BbIN pa3psig U €ro TUIIHIL.

NS

SN

KoasoxkBuym Ne 5.

Paznen 5 - 6. DiaekrpomMarHeTusmM. JJIeKTPOMATHUTHbIE KOJIEOAHMSI U
BOJIHBI.

MarsuTHO€ MoJie U €ro XapaKTepUCTUKH.

JelicTBue MarHuTHOTO 1oJs HAa TOK. Cuna AMmnepa. 3akoH Amrnepa.
Cuna Jlopenna.

MarauTHOE 1oJie IBUKYIIEr0Cs 3apsa.

3akon buo-Caapa-Jlamnacca.

Teopema ['aycca qist MAarHUTHOTO MOJISL.

SIBneHue 3IIeKTpOMarHuTHOM HHAYKIKK. 3akoH Dapanes — Makcsesia.
NunyktuBHocTh. CamouHaykivsa. B3auMuas uHIyKuus.

. Tpancdhopmatop. DHEprUst MATHUTHOTO TOJIA.

10 Jua- u mapamaraeTuku. @eppoMarHeTUKU U UX CBOWMCTBA.

11. CBoGoanbIe KOJIeOaHMS B KOJIeOATETbHOM KOHTYpE.
12.BpiHy X I€HHBIE 3JIEKTPOMArHUTHbBIE KOJIeOaHMUs.

13.1lenn nepeMeHHOr0 TOKA.

14.25eKTpoMarHUTHEIE BOJIHBI. Y paBHeHUs1 MakcBeIa.

15.I'enepanus 3MEKTPOMArHUTHBIX BOJIH.

00N LA W

KomsokBuym Ne 6.

Pazgen 7. 'eomeTrpuuyeckasi 4 BOJTHOBAasI ONITHKA
1. CoBpemeHHbIE IPEICTABICHUS O CBETE.
2. OCHOBHBIE 3aKOHBI TEOMETPUYECKOMN ONTHKHU.
3. BbIBOA 3aKOHA MIPEIOMIIEHHUS CBETA.



4. Toukwue nun3bl. [locTpoenne n3006pakeHus MPeaMEToB C MOMOUIBIO JUH3.

OcHOBHBIE (POTOMETPUUECKUE BEIUUNHBI.

6. KorepeHTHOCTh ¥ MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHuus
CBeTa.

7. Metoasl HaOm01eHNsI HHTEp(EPEHITNH CBETA.

8. Nurepdepenius cBeTa B TOHKAX TUICHKAX.

9. Ilpumenenue uuTepdepeHINN.

10.Iudpakums ceera. [Ipunmun I'tolirenca-Openernsi.

11.060cHOBaHKE MPSAMOIMHEMHOCTH pacipocTpaHeHus cBeta. 30HbI Dpenens.

12.Indpakims cBeTa OT OJHOM IIEIIH.

13.Pa3pemaroniasi cnocoOHOCTh ONTUYECKUX MPUOOPOB.

14.IndpakiiioHHas peieTka.

15.lucniepcust cBera.

16.1Tonsipusanus cBeta. ECTeCTBEHHBIN U MOJISPU30BAHHBIN CBET.

17 ITonsspuzatopsel. 3akoH Maitoca.

18.CnocoObI nosy4eHust MoIsipu30BaHHOTO CBETA.

e

KosnoxkBuym Ne 7

Paznen 8. KBanTOBO-ONITHYECKHUE ABJICHUS
TennoBoe uznydenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtosnekTpuueckuii 3O PeKT.
dopmyna DitHITeHA U1 BHEIIHETo GoTodddexra.
Macca u umnyinbsc poroHa.
Monens atoma Pesepdopaa. Iloctynatel H.bopa.
Teopus cTpoenust aroma Bojgopoja o bopy.
Hudpaxius mukpodactuil. Bomusl ge bpoits.
CootHoieHust HeomnpeaeneHHoctel [ eiizendepra.
10.BonmHoBast PyHKITHS U €€ CTATUCTHYECKUI CMBICIT.
11.Ypasuenue lpeaunrepa.

WX kW=

KosnoxkBuym Ne 8

Paszpnen 9. ®usuka siapa U 3JieMEeHTAPHBIX YaCTHULL
OO6mue cBeneHus 00 aToMax U spax.

DHeprus cBs3u. JledexT macchl spa.

EcTtecTBeHHas paAl0aKTUBHOCTb. O, 3, Y — U3TyUYEHUS.
3aKOHBI PAIMOAKTUBHOTO pacnajia.

BpemeHHbIe XapaKTepUCTHKN PAJUOaKTUBHOTO pacIaia.
W3mepeHns paanoakKTUBHOTO U3TyYCHHUS.
SAnepnsie peakunn. IckyccTBEeHHAs paguOaKTUBHOCTb.
[osutpon. B pacnaz. DIeKTPOHHBIH 3aXBar.
. Peakuus nenenus. Llennas peakuus.

10 S nepHblid peakTop.
11.Peaknus cunte3a. TepMosiiepHas peakiusi.
12. Tunsl B3aMOAEUCTBUS 3JIEMEHTAPHBIX YACTHII.
13.0OcHOBHBIE CBeZIeHUsT 00 dJIEMEHTAPHBIX YaCTUIIAX.

WX N kW=



Kpurtepuu onieHK# oTBeTa CTYJA€HTA HA BONMPOC
koJu1okBuyMa Ne 1, 2.3 B 1 cemectpe
MaxkcuMaabHOE KOJIMYeCTBO 0aJuIoB 3a mpu KoJutiokBuyMa B 1 cemectpe 10,
T.€. 32 KX/l KOJJIOKBUYM MaKCHUMAaJlbHOE KOJMYECTBO OaymioB coctaBisier 3,34
Oaja.
MuHHMaJIbHOE KOJMYECTBO OaIOB 3a mpu KOomIoKBHyMa B 1 cemecTtpe 6,
T.€. 32 KOKJbIH KOJJIOKBUYM MUHUMAJIbHOE KOJUYECTBO OAJUIOB COCTABIsACT 2 OaJi-
Ja.

PaCHpCI[CJICHI/IC 0ajI0B Ha KaXXJ10M KOJIJIOKBHUYMC B 1 CEMECCTPC MPOUCXOAUT
COrIaCHO CICAYIOIIHUM KPUTCPUAM:

Kpumepuu oyenxku | 0,58 <R<0,67 | 0,49<R<0,58 |04<R<049 | R<04

omeema HA KOJIN0K- | OMIUIHO Xopouto yooenemeo- | Heyoose-
suyme 6 1 cemecmpe pumenbHo meopu-
MenbHO

YpoBeHb yCBOCHHUS Ma-
Tepuana, MpeaycMoT-
PEHHOTO IPOrpaMMoit
YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIMTEpary-
poH,  TPEeayCMOTPEH-
HOM IIPOrpaMMoOu
YpoBeHb 3HAKOMCTBA C
JONIOJTHUTEIIbHON  JIU-
TepaTypoit

YpoBeHb  pacKpbITUSA
NPUYHHHO-
CJIEZICTBEHHBIX CBS3EH
OTBeThl Ha BOIPOCHI:
MOJIHOTA, APTyYMEHTHU-
POBAHHOCTh, YOEKIEH-
HOCTb, yMEHHE HC-
MI0JIb30BaTh OTBETHI Ha
BONPOCHL It Oosee
MIOJIHOTO  PACKpBITHUS
coJIep’KaHusl Bopoca
Oonmit uHTepBaa | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
peiiTUHIra CTyeHTa 3a
OJIMH KOJIJIOKBUYM

B 1 cemecTpe

KpuTtepumn o1ieHKH 0TBeTa CTyIEHTA HA BONPOC
KoJu1okBUYMa Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MakcuMaJIbHOE KOJIUYECTBO OAIIOB 33 HAMb KOJUIOKBUYMOB BO 2 CEMECTPE
15, 1.e. 3a KaXABIH KOJUIOKBUYM MaKCHMaJIbHOE KOJMYECTBO OaIoB cocrasiser 3,0
Oasuia.




MUHUMAIBHOE KOJIMYECTBO OAJUTIOB 3a MAMb KOUIOKBUYMOB BO 2 CEMECTPE
10, T.e. 32 KaXABI KOJJIOKBUYM MHHHUMAJIHHOE KOJMYECTBO 0AJUIOB COCTABIISET 2
oaJia.

Pacnipenenenne 6aaioB Ha KaXXI0M KOJUIOKBUYME BO 2 CEMECTpe MPOHCXO-
JIUT COTJIACHO CJICTYIONINM KPUTEPHUSIM:

Kpumepuu  ouenxu- | 0,53 <R<0,6 0,46<R<0,53 |04<R<046 | R<04

omeema Ha KOJIOK- | OMIULHO xopouio yooenemeo- | Heyooee-
suyme 60 2 cemecmpe pumenvHo meopu-
MenbHO

YpoBeHb YCBOCHUS Ma-
Tepuanga, MPeayCcMOT-
PEHHOTO IPOTrPaMMOit
YpoBeHb 3HAKOMCTBA €
OCHOBHOW  JIUTEpATy-
poH,  HpeayCMOTpPEH-
HOM MPOTpaMMoil
YpoBeHb 3HAKOMCTBA C
NOIIOJHUTEILHON  JIU-
TepaTypou

YpoBeHb  pacKpbITUSA
PUYNHHO-
CJIEZICTBEHHBIX CBS3EH
OTBeThl Ha BOIPOCHI:
MOJIHOTA, APTYMEHTHU-
POBaHHOCTh, yOEXICH-
HOCTb, YMEHHE HC-
MI0JIb30BaTh OTBETHI Ha
BONPOCHL It Oosee
MIOJIHOTO  PACKpBITHUS
coJIep’KaHusl Bopoca
Oommia uHTepBaJI | 2,65<R<3,0 23<R<2,65 20<R<23 | R<2
peiiTHHra CTyJeHTa 3a
OMH KOJIJIOKBUYM

BO 2 ceMecTpe




MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
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[Ipoduns/mporpamma: ABTOMaTU3UPOBAHHBIE CUCTEMbl 00pa0OTKH MHMOOPMALIUK U
yIpaBlIeHUs

KommuiekT 3aianuii 1Jisl BBINOJIHEHHSI pacueTHOM padoTsl Ne 1
o gucuuIuinae Ou3uka

Paznen 1 Pusuyeckrie OCHOBbI MEXAHUKH

3agaua 1. JIBe mpsmbie 10poru nepecexkaroTcs mnoj yriaom o. [lo Hum k mne-
pPEKpeCTKY MpHUOIIKAIOTCA 1Ba aBTOMOOMIIS: TPY30BUK CO CKOPOCTBIO Vi U JIETKOBOM
aBTOMOOHIIb CO CKOPOCTBIO V,. C MaTpyapHOTO BEPTOJIETa 3aMETHIIU, YTO B HEKOTO-
pPBII MOMEHT BPEMEHM I'DY30BHMK HAaXOAWICS HA PACCTOSIHUU L, a JIErkoBOM aBTO-
MOOuUJIb Ha paccTosinuu L, ot mepekpectka. TpeOyercs OTBETUTH Ha BOMPOCHI:

a) Bo3MOHO 111 CTOJTKHOBEHHE MalllUH?

0) KakoBOo MUHUMAaIbHOE PACCTOSIHUE, HA KOTOPOE CONMKAIOTCS MAILUHBI, U
KOTI'/Ia 3TO CONMMKEHUE POU30UIeT?

B) KaKOBa CKOPOCTb aBTOMOOUJIEH B CUCTEME OTCUETa, IBHXKYIICICS BMECTE
C BEPTOJIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Ta6muma 1.1 (k 3agagam 1.1.1 — 1.1.30)

Howmep o’ Vi, KM/4 V), KM/4 LM L, M v, KM/4
3aJauu
1.1.1 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Ipy30BOMY
1.1.4 30 54 90 600 1200 288 Ipy30BOMY
1.1.5 30 54 72 500 1000 216 IPy30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Ipy30BOMY
1.1.9 30 54 72 500 1000 216 Ipy30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 IPY30BOMY
1.1.12 30 36 54 600 1200 288 Ipy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JIETKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IPY30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY




1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Ipy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 TPY30BOMY
1.1.24 30 54 72 500 1000 216 Ipy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 IPy30BOMY
1.1.27 30 54 72 750 750 190 TPY30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3agava 2. OgHOPOHBIN IIap MACChl M CKaThIBAETCS 0€3 CKOJIBKEHUS 110 Ha-
KJIOHHOW TIJIOCKOCTH, COCTABJISIOILIEH YTOJI 0L C TOPU3OHTOM. HaiiTu:

a) YCKOpEeHHE IIeHTpa I11apa;

0) 3HaueHue kod3(PuiMeHTa TpeHus L, P KOTOPOM CKOJBXKEHHs HE Oy-
AET;

B) KHHETUUYECKYIO SHEPIHUIO 1Iapa Yepe3 BpeMsl t ociie Havalia JBUKECHUSL.

Tabmuma 1.2 (x 3amagam 1.2.1 —1.2.30)

Homep m, KT o, t,c
3a7a4uu
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.2.4 6 30 1,4
1.2.5 4 30 1,3
1.2.6 1 45 1,5
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 1,4
1.2.11 2 60 1,3
1.2.12 3 30 1,5
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 1,5
1.2.19 4,5 60 1,1
1.2.20 5,5 30 1,7
1.2.21 3 45 1,5
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 1,5
1.2.28 5 30 1,6




1.2.29 2 45 1,2
1.2.30 3 60 1

3anmaga 3. 3aK0H ABWKEHUS TPY3HKA, IPUKPEIICHHOTO K MPYXHHE, B OTCYT-
CTBMHM 3aTyxaHus uMmeeT Buj X (t) = xo Sin (Wt + @),

['me x¢ - aMIIUTYAa KoJieOaHus, W — UKIMYECKasi 9acToTa, (g — HadaJlbHas
daza.

OnpenenuTh HAaYaIBHYIO KOOPAWHATY, HAYAJIbHBIC U MaKCUMAaJIbHBIE 3Ha4e-
HUS CKOPOCTHU U YCKOpeHus rpy3uka. [locTpouts rpadukm 3aBUCUMOCTH KOOPIUHA-
ThI, CKOPOCTH M YCKOPEHUS OT BPEMEHH.

Tabmuma 1.3 (k 3amavam 1.3.1 — 1.3.30)

Howmep X0, M w, paza/c o
3a1a4un
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 n/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 n/2
1.3.10 0,055 1,57 w/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 w/2
1.3.18 0,08 7,85 n/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 n/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KommuiekT 3aaHuii 111 BBINOJIHEHUSI PacUeTHOM padoThl Ne 2
no agucuuiuimae Pusuka

Pa3nea 2. MonekynspHas ¢u3uka u TepMoIMHAMUKA

3anmaya 1. B cocyne o6bemMomM V HaXxoauTcss L MOJIb Ta3a MpH HOPMaJIbHOM
naBieHud. Bo cKoJbKO pa3 HAJO YBEIUYUTH TEMIEPATYPY, UTOObI JaBICHUE YBEIIH-
yui10ch B n pa3? CpaBHUTH € PE3yNIbTATAMU JJIS UACATBHOTO rasa.

Ta6bmuma 2.1 (k 3agagam 2.1.1 — 2.1.30)

Homep ras V,n V, MOJIb n
3aa4n
2.1.1 BOAOPOJ 200 300 3
2.1.2 renui 100 100 2
2.1.3 aproH 150 200 2,5
2.14 a3oT 250 250 1,5
2.1.5 KHCIIOPOJL 300 150 1,8
2.1.6 OKHUCH yriiepoJia 350 350 3,5
2.1.7 JIBYOKHCBH yTiiepoja 120 300 5
2.1.8 BOJISIHOM Iap 180 100 4,5
2.1.9 MeTaH 210 200 4
2.1.10 3TaH 220 250 2,6
2.1.11 MpoIaH 160 150 2,8
2.1.12 OyTtaH 260 350 3,2
2.1.13 areTHIICH 280 300 34
2.1.14 JIBYOKHCH CEpBI 200 100 2,7
2.1.15 BOJOPOJ 100 200 3,1
2.1.16 renui 150 250 3
2.1.17 aproH 250 150 2
2.1.18 a3oT 300 350 2,5
2.1.19 KHCIIOPOJL 350 300 1,5
2.1.20 OKHCBH YIJIepoja 120 100 1,8
2.1.21 JIBYOKHCBH yTiiepoja 180 200 3,5
2.1.22 BOJISIHOM Iap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 3TaH 160 350 4
2.1.25 IIpoIaH 260 300 2,6
2.1.26 OyTraH 280 100 2,8
2.1.27 areTHIICH 200 200 32
2.1.28 JIBYOKHCH CEpBI 100 250 3,4
2.1.29 BOJOPOJ 150 150 2,7
2.1.30 reaui 250 350 3,1

3agava 2. B cocyne moj mopiiHeM HaxoauTcs raz Maccor m. Kakoe kosm-
YECTBO TEIUIOTHI HAJI0 3aTpaTUTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckosibko mpu 3TOM
nogHUMeETCs nopiieHb? Macca nopiHs M, mjiomaas ero NonepeyHoro ceueHus S.
JlaBrieHre Ha/ MOPIITHEM P.




Tabmumna 2.2 (k 3agadam 2.2.1 — 2.2.30)

Howmep I'as3 m, T AT, K M, xr S, oM’ p, klla
3a/1a9mn
2.2.1 a3oT 1 10 1 10 100
2.2.2 BOJIOPOJ 1 15 0,5 15 80
2.2.3 renui 2 20 1,5 20 120
2.2.4 aproH 3 25 2 25 110
2.2.5 a3or 4 5 2,5 10 90
2.2.6 KHCIIOPOJT 1,5 10 3 15 130
2.2.7 OKHUCH yriiepojia 2 15 1 20 100
2.2.8 JIBYOKHCH yTiiepoja 5 20 0,5 25 80
2.2.9 BOJSHOM map 2,5 25 1,5 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJ 1 10 2,5 20 90
2.2.12 reaui 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3oT 3 25 0,5 15 80
2.2.15 KHCIIOPOJT 4 5 1,5 20 120
2.2.16 OKHCBH yIepoa 1,5 10 2 25 110
2.2.17 JIBYOKHCH yTiiepoja 2 15 2,5 10 90
2.2.18 BOJISIHOM Tap 5 20 3 15 130
2.2.19 METaH 2,5 25 1 20 100
2.2.20 BOJIOPOJ] 3,5 5 0,5 25 80
2.2.21 renui 1 10 1,5 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3oT 2 20 2,5 20 90
2.2.24 KHCIIOPOJT 3 25 3 25 130
2.2.25 OKHCBH yriepoia 4 5 1 10 100
2.2.26 | IOBYOKHCH yriaepopaa 1,5 10 0,5 15 80
2.2.27 BOJISIHOM Tap 2 15 1,5 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJ] 2,5 25 2,5 10 90
2.2.30 reqnui 3,5 5 3 15 130

KoMiuiekT 3ajaHnii il BHINIOJTHEHUS PAc4eTHOM padoThl Ne 3
o gucuuiuimae Pusuka

Paznea 3. DiekTpocTaTuka

3amauya 1. Ha puc.l nmoka3zanbl TOYKH, PACIOJIOKEHHBIE B Y3JIaX PEUIETKH C
siaelikoil B ¢opme KBagpaTa co croponoiia = 0,1 M. B HEKOTOPBIX y37aX pemieTKd
pacronokeHbl ToueyHble 3apsaapl Qy, .... Qg, BEJIMUYUHBI KOTOPBIX C Pa3MEPHOCTHIO
1Kot (1 uKi = 10 ® Ki) ykasaus! B Tabimne 1. B oCTanbHBIX y3Iax 3apsiIbl OTCYTCT-
BYIOT. Ompeennure HanpsyKeHHOCTh M MOTEHIHAN AJIEKTPUYECKOrO MOJIA B TOYKE,
yKa3aHHOW B moclieqHeM cTojioue tabnuipl. Chenaiite cxeMaTHYeCKUH pPUCYHOK
JIMHUAWA HANPSHKEHHOCTH AJIEKTPUYECKOTO MOJIA 3aJaHHOM CUCTEMBI 3apsi0B.
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Puc.1
Tadamna 3.1 (k 3agavam 3.1.1 — 3.1.30)
Homep BeJanuuHbI 32psi/10B Homep
1 2 3 4 5 6 7 8 9
3.1.1
1 1 2 7
3.1.2
2 1 1
3.1.3
2 1 1
3.14
3 1 1 1
3.1.5
1 1 2 1
3.1.6
1 1 2
3.1.7
1 2 1 2
3.1.8
3 1 1 1
3.1.9
1 1
3.1.10
1 2 1 2
3.1.11
1 1 1 1
3.1.12
1 2 1
3.1.13
1 1 1 1 1 1
3.1.14
1 1
3.1.15
1 2 1
3.1.16
1 1 1 1
3.1.17
1 1 1 1
3.1.18
1 2 1
3.1.19
1 1 1 1
3.1.20
1 1
3.1.21
2 2 2 2
3.1.22
2 1 1
3.1.23
2 1 1
3.1.24
1 1 2
3.1.25




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

3agaua 2. PaBHOMepHO 3apspkeHHas cdepa panumyca R; okpykeHa cioeM
TURJIEKTPUKA, BHEIIHUN paanyc KoToporo R, . 3apsan cdepsl paBeH Q, AUIIAEKTpHU-
Yyeckasl MPOHULIAEMOCTh Matepuana ciosi €. HapucoBath rpaduk 3aBUCUMOCTH Ha-
NPSDKEHHOCTH M MTOTEHIIMAJa IEKTPUIECKOro TMOJIs OT PACCTOSHUA 0 LIEHTpa cde-
PBI ¥ BBIYUCIIUTH IOBEPXHOCTHYIO IJIOTHOCTD 3apsAia AUJIEKTPUKA.

Tadauua 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3agaumn Ry, cM R, cm Q, nKa €
3.2.1 10 20 10 1
3.2.2 15 25 20 5
3.23 10 30 20 4
3.24 10 40 -10 7
3.2.5 15 20 10 2,7
3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.2.9 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9




KommuiekT 3aganuii 1151 BHINOJIHEHUS pacuyeTHOH padoTsl Ne 4
no gucuuiuimae Pusuka
Pa3pgen 4. DiekTpogMHAMUKA
3amaya 1. Ot UCTOYHUKA, PA3HOCTh NOTEHIIMATIOB Ha KiieMMax KoTtoporo Uy,
TpeOyeTcs mepeaaTb MOIIHOCTh P Ha paccrosiHue L. Jlomyctumas «moteps» Ha-
NpsKEHUS B MPOBoAax #. PaccunrtailTe MUHUMANIBHOE C€YEHHE S METHOTO MPOBO-
J1a, IPUTOJHOW ISl STOU LIETIH.

Taoauna 4.1 (k 3axauam 4.1.1 — 4.1.30)

Homep Uy, kB P, MBT L, xm n, %
3a1a4uu
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.14 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3
4.1.22 200 10 4 1,5
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3apaua 2. C kakuM K03(p(UIHUEHTOM TOJIE3HOTO EeUCTBUS pabOTaeT CBUH-
HOBBIN akkymyssitop, IC koroporo U, eciau BO BHEUIHEH II€MU CONMPOTUBICHUEM
Runer Tok I ? Kakyto MakcUMalbHYIO MOJE3HYI0 MOUTHOCTh MOKET JaTh aKKyMYJIsi-
TOp BO BHemwHew nenu? Kak npu stom uzmenutcs ero KIT?



Taoauna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep U,B R, Om LA
3a1a4uu
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 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
4.2.11 1,95 0,25 4,2
4.2.12 1,85 0,2 5,4
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 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 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

KoMiuiekT 3aqannii 1Jisl BHITIOJITHEHUS PACYETHOM padoThl Ne 5
no aucuuiuimae Pusuka

Paznena 5. DineKTpoMarHeTu3M

3agaua 1. Yactuma Maccel m C 3apsA0M ¢ BJICTACT B IUIOCKUI KOHACHCATOP
JUIMHBI L TIOJT yIJIOM 0 K IJIOCKOCTH IUIACTHH, a BhUIETAET Mo yriaoMm f . Haiitu
NEPBOHAYAJILHYIO KHHETHYECCKYIO DHEPTHI0O YacTHUIBI W), ecliu HamnpsyKeHHOCTh

QJICKTPHUYICCKOT'O ITOJISI BHYTPHU KOHACHCATOPA E.
Taoauna 5.1 (x 3agayam S5.1.1 — 5.1.30)

Homep m, Mr q, 1K L, cm a,°® p.° E, xB/m
3a7a9u
5.1.1 1 1 5 /3 /4 1
5.1.2 2 3 6 /4 n/6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 0,5 -1 3 /3 /4 3
5.1.5 4 -2 7 /4 /6 5




5.1.6 5 -3 5 n/3 /6 7
5.1.7 1,5 5 6 /3 7t /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 5,5 9 7 n/3 T /4 1
5.1.11 10 10 5 7 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 T /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 7t /4 7
5.1.17 2 3 6 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 7t /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 1,5 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 5,5 9 7 /3 T /4 1,5
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 7t /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3agauya 2. DIEKTPOH ABWXKETCS B OJHOPOAHOM MAarHMUTHOM I0J€ C MHIYK-
el Brak, 4To BEKTOP €ro CKOPOCTH, PaBHOM 0, COCTABJIET C HAIIPaBICHUEM BEK-
TOpa MHAYKIMHM MarHUTHOTO MOJs yroia o. OnpenenuTs paguyc U Iar BUHTOBOM
JVHHH, IO KOTOPOH OyJIeT ABUTaThCs AJIEKTPOH.

Tadauuna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Txa v, Mm/c a,®
3aJa4u
5.2.1 0,01 2 /3
5.2.2 0,03 10 /4
5.2.3 0,02 1 /6
5.2.4 0,05 5 n/3
5.2.5 0,04 9 /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 T /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 n/3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 /6
5.2.16 0,01 4 n/3




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

Kpurtepuu oneHku pacuetHbix pador Ne 1, 2, 3 B 1 cemectpe

MakcumanbHOe KOJAMYECTBO OalioB 3a TpH pacyeTHble paboThl B | cemectpe
15 6ay10B:

5 6ansoB 3a mepByIO pacueTHYIO padboTy,

S 6annoB 3a BTOPYIO pacueTHYIO padoTy,

S 6anoB 3a TPETHIO pacUETHYIO PaboTy,

MuHuManbHOe KOJIMYECTBO OANIJIOB 3a TPU pacyeTHbIE paboThl B 1 ceMecTpe 9
0aJLII0B.

[Tpu onenke pacueTHO-TpadUUECKuX padoT IeIeco00pa3HO PYKOBOICTBOBATh-
Csl CIIEAYIONUMHU KPUTEPHUSIMH OIICHKH 3HAHUH MO (DU3HMKE, YIUTHIBAs TOMYIICHHBIE
CTYJICHTaMH OIIMOKH U HETOYETHI.

TI'pyosimu sBRSIOTCS OMMOKU, CBUICTEIHCTBYIOIINE, YTO CTYICHT: HE YCBOMI
OCHOBHBIC (DM3MYECKHE TEOPUHU M 3aKOHBI MM HE YMEET MPUMEHSATh UX MPH pellie-
HUM 33/1a4 Pa3MYHBIX TUIIOB; HE 3HAET (opMyl, TpadUKOB, CXEM WIH HE yMEEeT
NPUMEHSATh UX K PEIICHUSM 3a7a4; He 3HACT €AMHUIl (PU3UMUECKUX BEITUYMH WA HE
yMEET IOJIb30BAThCS MMHU; K TPYOBIM OMIMOKAM OTHOCATCS TaK)Ke HEMPaBHIBHO
chopMyIHpPOBAHHBIC BOMPOCH! 33Jaud WM HEBEPHBbIC OOBSICHEHHS XO/a €€ pele-
HUSI, HE3HAHWUE MPUEMOB PEIICHUS 33/1a4, a TAK)KE OIMIMOKHU, CBUACTEIbCTBYIOIINE O
HETPAaBWJILHOM MOHMMaHWH YCJIOBUS 3a/1a4¥l WM MCTOJIKOBaHU pemeHus. Kaxmas
rpy0as ommoOKa orleHuBaeTcst Munyc 1 6aun.

Hecpyovimu owubékamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMBbI;
NPOMYCK WM HETOYHOE HAIKMCAaHUEe HAaUMEHOBAHUS €IUHUI] (PU3MYECKUX BEIUYWH;
BBIOOpP HepalroHaJIbHOrO Xoa pemeHus. Kaxnas Herpy0Oast ommbka OleHuBaeTCs
munyc 0,75 6anna.

K neoouemam otHOCSTCS: HEpAIIMOHAIBHBIE 3alMCH TPY BBIYUCIICHUSAX, HEPaA-
IIUOHATIbHBIC TTPUEMbI BEIUMCIICHHM, TPEO0Opa30BaHN U PEIICHUH 3a1a4; OT/ICTbHBIE
MOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OTACIbHBIC OIIMOKHN BBIUUCIUTEIHLHOTO Xa-
pakTepa; HeOpeKHOE BBIIIOJIHEHUE 3alKCel, yepTexel, cxem, rpadukoB. Kaxapiii
HeJloueT oneHuBaercs munyc 0,25 bania



WuTepBan O6aiyioB pelTHHIA CTYJEHTA 32 KamAYI0 PACYETHYIO PadoTy Co-
CTaBJISCT:

4,0 < R < 5,00a/51a eciiu CTYyICHT BBITIOJHUI PaOOTY MOJTHOCTHIO 0€3 OIMOOK
¥ HEJIOUETOB WJIM TMPH BHIMOJHEHUH PaOOTHI MOTHOCTHIO 0€3 OMKUOOK U HEIOYETOB,
HO TMIPU HAJTMYUU He Oojiee OHOM He aKKypaTHOW 3alHCH.

3,0 < R < 4,0 6anua craButcs 3a paboTy, BBHIIOJHEHHYIO MOJHOCTBIO, HO MIPH
HAJIMYUM B Heil He GoJiee 0HOM HerpyOoil OMmMOKY M OJTHOTO HeAOoYeTa WiIn He 60-
jiee IBYX-TPeX HEJ0YETOB.

2,5 < R < 3,00ansactaBuTcs B TOM Clly4ae, €ClM CTYJAEHT MPABUIIBHO BBINOJI-
HUJT HEe MeHee 2/3 Bcel paboThl WU JOMYCTUII: He Oojiee OJIHOM TpyOoil OIMOKH U
JIBYX HEJIO0YETOB, WJIM HE 0OoJiee OJHOM Ipy0ol M OJHOM HErpyOOi OMMOKH, WIIK HE
0oJiee IBYX-TpeX HErpyObIX OIMMUOOK, UM OJHY HETPYyOYI0 OMKMOKY M TPpH HEJ0UeTa.

R<2,5 6anna craBuTCs, KOTJja YUCJIO OIIMOOK U HEJOUYETOB MPEBOCXOIUT HOP-
My, NIPU KOTOPOH MOKET OBbITh BBICTABJIEHA OLEHKA «3», WIH €CIU MPaBUIbHO BbI-
MIOJTHEHO MeHee 2/3 Bcelt paboThI.

Kpurtepun onenku pacuernoi padorst Ne 4, S Bo 2 cemectpe

MakcumanbHOE KOJUYECTBO OAJIIOB 3a JBE PACUETHBIE PaOOThI BO 2 CEMECTpE
8 0aJ10B:

4 6aia 3a IEPBYIO pacyETHYIO padoTy,

4 6aJisa 3a BTOPYIO pacueTHYIO padoTy.

MuHnManbHOE KOTMYECTBO OAJIOB 3a JBE PacueTHbIC PaOOThI BO 2 CEeMecTpe
4 0aJa.

ITpu oueHke pacueTHO-rpaduyecKux padoT 1eneco00pa3HO pyKOBOICTBOBATh-
Csl CIEAYIOLUUMHU KPUTEPUSIMH OLICHKU 3HAHUM Mo (U3HMKe, yUUThIBAs TOMYIICHHbIE
CTYJEHTaMH OIIMOKH U HETOYETHI.

TI'pyovimu sBASIOTCS OMIMOKU, CBUICTENBCTBYIOIINE, YTO CTYIEHT: HE YCBOUI
OCHOBHbIE (PU3MUECKHE TEOPUHU U 3aKOHBI WJIM HE YMEET MPUMEHATh UX MpPU pellie-
HUM 33/1a4 Pa3MYHBIX TUIOB; HE 3HAET (OpMyl, TpadUKOB, CXEM WIH HE YMEET
NPUMEHATh UX K PELICHUSM 3a7a4; He 3HAeT €AMHUL (PU3UUECKUX BETUUYMH WM HE
YMEET IO0JIb30BATbCA MMHU; K IpyObIM OHIMOKaM OTHOCATCS TaKXe HENpPaBUIbHO
c(opMyJIMpOBaHHbBIE BOIIPOCHI 3a/la4ll WM HEBEPHBIE OOBSICHEHUS XOJAa €€ pellle-
HUS, HE3HAHNE MPUEMOB pEIICHUs 33ja4, a TaKXkKe OIINOKU, CBUIETENbCTBYIOLIUE O
HENPaBUJILHOM MMOHMMAHUM YCJIOBHS 3a/1a4d UM UCTOJIKOBaHUsA peweHus. Kaxnas
rpy0as ommoOka oneHuBaercs muryc 0,7 oai.

Hezpyovimu owudxkamu SBISIOTCS HETOYHOCTh YEpTEXa, Ipauka, CXEMBbI;
IPOINYCK WJIM HETOYHOE HAMMCAHWE HAUMEHOBAHMs €IMHUL (PU3UUYECKUX BEIMYUH;
BBIOOP HepalroHaIbHOro xona pemeHus. Kaxnas Herpy6ast ommbOka OleHUBaeTCs
munyc 0,5 banna.

K neoouemam OTHOCATCA: HEPAUMOHAIBHBIC 3aIIMCU NPHU BBIYMCIIEHUAX, HEPa-
[IUOHAJIbHBIC TTPUEMbI BBIUMCIICHHM, TPe0Opa30BaHU U PELICHUH 3a1a4; OT/IEeIbHbIE
MOTPEIIHOCTH B (DOPMYIMPOBKE OTBETA; OTAEIbHbIC OUIMOKH BBIUUCIUTEIBLHOTO Xa-
pakTepa; HeOpe)KHOE BBITIOJHEHUE 3amucel, yepTexeil, cxeM, rpadukoB. Kaxapiit
HeJI04eT olleHuBaetcs munyc 0,25 banna



WuTepBan 0aiioB pedTHHTA CTYACHTA 33 Ka:KAVIO PACYETHYIO PadoTy co-
CTaBJISCT:

3,3 <R <4,00an1a eciii CTyICHT BBIIIOJHUI PabOTY MOJTHOCTHIO 0€3 OIIHOOK
Y HEJIOUETOB WJIM TMPH BHIMIOJHEHUH PaOOTHI MOTHOCTHIO 0€3 OMKOOK U HETOYETOB,
HO MIPU HAJTMYUU He Oojiee 0OHOM HEe aKKypaTHOW 3aIlHCH.

2,6 < R < 3,3 6anaa craButcs 3a padOTy, BBIIOIHEHHYIO TOJHOCTHIO, HO TIpU
HaJM4Yuu B HEM He OoJiee 0JHOM HerpyOol OIMMOKM U OJHOTO HeJoYeTa WM He 00-
jiee IBYX-TPeX HEJI0YETOB.

1,9 < R < 2,6 6aamactaBUTCsi B TOM CIy4dae, €CJIM CTYJCHT MPAaBUIBLHO BBIIOJI-
HUJT He MeHee 1/2 Bcel paboThl WU JOMYCTUII: He Oojiee OJIHOM TpyOoil OIMOKH U
JIBYX HEJIOYETOB, WJIM HE 0OoJiee OJHOM IpyOoi M OJHOM HErpyOOi OMMOKHU, WIIK HE
0oJiee IBYX-TpeX HErpyObIX OIMMUOOK, UM OJHY HETPYyOyI0 OMKMOKY M TPpH HEeJ0UeTa.

R<1,9 6anna craBuTCs, KOrJja YMCJIO OUIMOOK U HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOMKET OBITh BBICTABJICHA OIEHKA «3», WIH €CII MPaBUIBHO BBI-
MOJTHEHO MeHee 1/2 Bcet paboThI.




MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
(benepaibHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BbICILIETO 00pa30BaHUs
«Ka3aHCKu HallMOHATIBHBIN UCCIEN0BATENBCKUNA YHUBEPCUTET

@akynremem YTPABICHUI U aBTOMATU3ALIUU

Kageopaduzuka

Hanpasnenue noaroroBku: 09.03.01 «MHdopmaTrKa ¥ BIYUCIUTEIbHAS TEXHUKAY
(k00 u HaumeHoBaHUE)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CHCTEMbI 00pabOTKHM WH)OpMAIMU U
yIpaBlIeHUs

CamocTosiTesibHAsi pad0Ta CTY/ICHTOB
1o JUCUUIUIMHE QU3UKa

HepequL TEeM IJIF KOHCIIEKTOB

Pa3gen 1. Puznyeckre OCHOBBI MEXAHUKHU

1. Penamusucmckas Mexanuxa

Pasznea 2. MosiekyagapHas GU3MKa U TEPMOAMHAMHUKA.

2. Aenenus nepenoca: ouggyzus, menionposoOHOCMb, 8A3KOCHIb.

Pa3gen 3. DaexkTpocTraTuka

3. Ceenemoanekmpuxu.

Pasgea 4. DiaexTpoarHaMuKa

Ilo nanHOMY pa3zeny KOHCIEKT HE IIPETYCMOTPEH.

Pa3gea 5. DinekTpoMarHeTu3M

4. Maecnumnvlenonsa coreHouoda u mopouoa.

Paszaea 6. DieKTpoMarHuTHbIE KOJeOaHusI M BOJIHEI

5. Pe3onanc nanpsocenuii. Pezonanc mokos.

Pa3zpea 7. I eoMeTpruyeckast U BOJHOBAS ONTUKA

6. Ilonamue o conoepaghuu.

Pa3pea 8. KBaHTOBO-OITHYECKUE SIBICHUS.

7. Onmuueckue keanmogwie cenHepamopbl.



Pa3nen 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTULL.

8. Ilepcnexmuewt pazsumus soephoti snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaxKyui.

KOHCHIEKTHI BBIMOJHAKTCA NUCBMEHHO B CHELMAIBHBIX TETPAAsAX Uil CaMoO-
CTOATENbHOU PabOTHI CTYACHTOB.

Kpurepuu ouenuBanusi koncnekros CPC
1 cemecmp
MakcuMaabHOE KOJHMYECTBO 0ajlIoB 32 KOHCHEKTHI IO mpem paznaenaM No
1,23 B 1 cemecTpe S 6aJJI0B, T.€. 32 KOXIO€ MOJHOE PACKPHITUE TEMbI MAKCH-
MaJbHOE KOJIMYeCcTBO Oaj1oB cocTaBigeT 1,67 Oamna.

MuHHMaAJILHOE KOJHMYECTBO OalIOB 3a KOHCIIEKTHI IO Mpem Ppa3jieiaam
Nel.2.3 B 1 cemecTpe 3 6aJ1i1a, T.€. 32 KOKIABIH KOHCIIEKT MUHAMAJILHOE KOJIMYECTBO
0annoB coctasigeT 1,0 OGamn.

J11st TOro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBEIM, HEOOXOIMMO HaIlMCaTh €ro Ha
1,0 6amoB u Bbie. [Ipy mOBTOPHOM MepenuCchIBAHUN KOHCIIEKTAa B UTOTOBBIN peii-
TUHT UJIET CPEAHUM 0asuT 10 BCEM MOMBITKAM.

Kpurtepun onennBanusi koucnekros CPC
2 cemecmp
MakcuMaabHOE KOJMYECTBO 0aI0B 32 KOHCHEKTHI MO mamu pasaenaM Ne 5.
6.7,8,9 Bo 2 cemectpe 8 6a/JI0B, T.€. 32 KaXJ0€ MOJHOE PACKPHITHE TEMbI MaK-
CHMAaJIbHOE KOIn4decTBO OamioB cocTaBiser 1,6 Oama.

MuHHMaAJIFHOE KOJHYECTBO 0aJLUIOB 32 KOHCHEKTHI 10 namupasneiaam Ne 5,
6.7,.8.9 Bo 2 ceMecTpe 5 0aJ1J10B, T.€. 32 KAXKIBIM KOHCIIEKT MUHUMAJILHOE KOJIHU-
yecTBO OayutoB cocranisgeT 1,0 6am.

J11st TOro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBEIM, HEOOXOIMMO HaIlMCaTh €ro Ha
1,0 6amoB u Beie. [Ipy mOBTOpHOM MepenuchIBAHUN KOHCIIEKTAa B UTOTOBBIN peii-
TUHT UJIET CPEAHUM 0aJuT 10 BCEM MOTBITKAM.




MuHHCTEpPCTBO HAYKH U BHICIIETro oOpa3oBanust Poccuiickoil denepanun
HwxHexkaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepasbHOTO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEXKJCHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Daxynomem Ynpasnenusa u asmomamuzayuy
Kageopa guzuxu
Hanpasnenune noarorosku: 09.03.01«MHbOpMaTHKA ¥ BEIYUCIUTEIIbHAS TEXHUKA
[poduib: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00paObOTKN MHYOPMALIMK U YIPABICHUSI
Cemectp

y YTBEPXKJIAIO
3aB.kadenpoil s B.B.buktarupos

26.06.2019 r.
IK3aMeHAMOHHBIH Oniter Ne 1

1. IIpocmpancmeo. Bpemsa. Heuscenue.

2. Baskocmy (snympennee mpenue)

3.  Dnexmpuueckuii mox. Cuna u n1oOmHOCHb MOKA

4. Buibepume 00un eapuanm omeema

T
- 3 Ha pucynke m3o0paxeH uukn KapHo B xoopaunatax (T,S), rme S-sHTpomus.
) ¥ AnunabaTHoe paciIupeHre IPOUCXOANT Ha dTare ...
3 ' T3 BAPUAHTBI OTBETOB:
' L » 1D4-1;, 2)3-4; 3)2-3; 4)1-2.
]
CocTaBuTelib: ( ¢ 4 e P E.B. Skosnesa

MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHexkaMcKkHii XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((rIira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFOPKETHOTO 00pa30BaTEIbHOTO YUPEKACHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIbHAS TEXHUKA)

[poduib: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pabOTKN MHYOPMALIMY U YIPABICHUSI

Cemectp
0 YTBEPXIAIO
3as.kadenpoi __‘j;_ B.B.bukrarupos
26.06.2019 1.
JK3aMeHAUUOHHBIH OuJeT Ne 2
1. Crxopocme u yckopenue. [Ipocmetiuiue 6udbl Q8UNCCHUS MAMEPUATLHOU MOYKU.
2. Tenaonposodnocme.
3. IHomox éexmopa nanpsicennocmu. Teopema Iaycca Ons 91eKmpocmamu4eckozo nois
4. Bulbepume 0dun eapuanm omeema
P & , ' , o
I i : Ha (P,V)-nuarpamme n3o0paxkeH mukindeckuii nponecc. Ha yuyactkax AB-BC Temnepary-
I 1 I
T T VIS SR M pa...
| i I BAPUAHTBI OTBETOB:
Al —i» IR
2r t - 1) Ha AB — noBeimiaercs, Ha BC - nmonuxkaercs;
2) IOHMKACTCS,
DI 1 IC 3) Ha AB — nonmxkaercs, Ha BC - moBbImaercs;
i » 4) TIOBBITIIaETCS.
12 3

CocTaBUTEJb: ( ~;’"§ a7 E.B. fIkosnega



MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanus Poccuiickoii denepanun
HwkxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIiran)
(enepasbHOTrO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEkJCHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuzayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa 1 BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢puns: ABTOMAaTH3UPOBAHHBIE CUCTEMbI 00Pa00TKH MH(DOPMALIMN U YIIPABICHHUS

Cemectp_L
0 VYTBEPAJIAIO
3as.kadenpoi V(':;;j;iH.H,\')I‘.ii[LLI'H]\)H
26.06.2019 r.
JK3aMeHAUUOHHBIH OuJeT Ne 3
1. Yenosas ckopocms. Yenosoe yckopenue.
2. Henenus nepenoca. Tudysus.
3. Bw1800 saxona Iicovis—Tlenya.

4.  Buibepume 0dun sapuanm omeema
Ha pucynkax n3o00paxeHbl 3aBUCHIMOCTH OT BPEMEHU KOOPIMHATHI M YCKOPEHUSI MaTepUAIIbHOM TOYKH, KOJICOITFOIIEHCS 110 TapMo-
HUYECKOMY 3aKOHY.

[{ukmuueckass 4acTtoTa KOJCOaHHH-  y a
na
TOYKHU paBHa >
o ]
BAPUAHTBI OTBETOB:
-1 -1 [THE
1H2c; 2)lc
-1, -1 o
3)4c; 4)3c ul
on o
a2 + + + + + + * 0.2 o4 13 LES 10 1.2
02 os s 05 10 1z e e
Le
CocraBuTesb: ( s 7" E.B. SlkoBnera

MHuUHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HmxHeKaMCKHi XMUMUKO- TEXHOJIOTHYECKUit MHCTUTYT (rmunain)
(benepanbHOTo roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOIO YUPEKICHUABBICILIEI0 00pa30BaHuUs
«KazaHckuil HalMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTET
Daxynomem YnpasaeHus u asmomamuzayuil
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)

[poduib: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0OTKN MHYOPMALIMK U YIPABICHUSI

Cemectp_L
0 _ YTBEPXIAIO
3uB.kaeapoil A5 B.B.Bukrarupos
26.06.2019 .
JK3aMeHAUUOHHBIH OuJeT Ne 4
1. 3axouwvi Hoiomona.
2.  Buympennss suepeus peanpbhozo 2asd.
3. Daexmpocmamuueckoe none u e2o nanpscennocms. Cunosble Junuu.
9

4. Bowibepume odun éapuanm omeema. MatepuaibHas TouKa M JBHKETCA IO OKPYKHOCTH CO CKOPOCTBIO ¥ . Ha

—

puc. 1 moka3an l"pa(i)I/IK 3aBUCUMOCTHU NPOCKINU CKOPOCTU VT OT BpEMCHU ( T e[lI/IHI/I‘-IHHﬁ BCKTODP IMOJIOKU-
9

TEJNLHOTO HAMPaBJICHUs, V; — MpoeKIus ¥ Ha o Hanpasienue). [Ipu 3ToM 1711 HOpMaIBHOTO Q;, U TAHTCHIU-
ANBHOTO A;YCKOPCHHUS BBIMOJIHAIOTCS YCIIOBUS. . .
BAPUAHTBI OTBETOB:
1) a,— ymeHbuaercs, a; — MOCTOSHHO;
2) a,— YMEHBINAETCs, &; - YMECHbBIIAETCS;
3) a,— IOCTOSIHHO, a; — IIOCTOSHHO;
4) a,— NOCTOSTHHO, &, — YMEHBIIAETCS

Puc. 1 i ys - .
CocTaBUTEb: ( TR e E.B. SlkorsieBa



MuHHCTEpCTBO HAYKH U BhICIIEro odpasoBanus Poccuiickoii denepauun
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)
Ipodums: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pa00OTKH HH(OPMAIINU U YIIPaBICHUS
Cemectp

YTBEPAKIALIO

Jas.kadeapoi _ B.B.Bukrarupos

26.06.2019 1.
JK3aMeHAUUOHHBIH OuJetT Ne 5

3akonul COXpPAaHeHUA UmMnyibcd.

1
2. Dazosuvle nepexodvl. Hzomepmvl peanvro2o 2asa.
3.  Paszsemenennvie yenu. Ilpasuna Kupxzoga.

4. Bowibepume o0un sapuanm omeema

i R
Cpe[lHHH KHHETHUYCCKas DJHEPIrusd MOJICKYJbl HACAJIbHOI'O0 Ta3a MIpu TeMnepaTypeTpaBHa SZEkT’ 3[[6CI> 1 =

N, + ngp + 2Ny , Tae Ny ,Npp M Nk~ YKCII0 CTeneHei cBo0O IbI TOCTYATENBHOTO, BPAILATENLHOTO M KOJIEOATEILHOTO
JIBIDKCHUE MOJIEKYJIBL. J[J1sl aTOMapHOTO BOAOPO/Ia YHCIIO 1 PABHO. ..

BAPUAHTBI OTBETOB:
1)1; 2)7; 3)3; 4)5.
CocTaBHTeb: ( oL S i’ E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanus Poccuiickoit denepannn
HmxHekaMCKHi XHMUKO- TEXHOJIOTHYECKUH HHCTUTYT ((uinan)
(benepanbHOTo roCyIapcTBEHHOTO OI0/KETHOTO 00pa30BaTENbHOIO YUPEXKICHUABBICILIEI0 00pa30BaHU
«KazaHnckuil HalMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTETY
Dakynemem Ynpasienusa u agmomMamu3ayuil
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)
Ipo¢uis: ABTOMaTH3NPOBAHHBIC CHCTEMBI 00pa00TKN HHOOPMAIINY U YIPABICHUS
Cemectp_I

YTBEPAKIALIO

Jas.kadenpoi B.B.bukrarkpos

26.06.2019 .
JK3aMeHAUUOHHBIH OuJieT Ne 6

1. Pabomau MOWHOCb.

2. Peanvuvie 2azvi. Ypasuenue Ban-dep-Baanvca.

3. Baxon Kynona. EQunuysl usmepenus 3apsda

M 4. Buibepume 00un eapuanm omeema

Juck HaYMHAET BPAIIAThCHA I10J ACHCTBHEM MOMCHTA CHUII, Ipa(uK BPEMEHHOH 3aBHUCH-
MOCTH KOTOPOTO HPEJCTABICH HA PUCYHKE. YKaXHUTC IpaK, MPABHIBHO OTPAXKAIOIIUH
3aBHCHMOCTb YIJIOBON CKOPOCTH JAUCKA OT BPEMCHU:

BAPUAHTDBI OTBETOB:

)

CocTaBuTesb: Ao E.B. SIlkosnesa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHexaMcKkHii XUMHKO- TEXHOJIOTUYECKU MHCTUTYT ((rtman)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)
Ipodums: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pa00OTKH HH(OPMAIINU U YIIPaBICHUS

Cemectp
o VTBEPXK A
3aB.kaenpoi ”\::777 B.B.bukrarvpos
26.06.2019 1.
JK3aMeHAUUOHHBIH OuJeT Ne 7
1. Mexanuueckas snepeus. Kunemuyeckas snepeus.
2. Dumponus. Bmopoii 3akon mepmoounamuxu.
3. Cmoponnue cunvl. D1ekmpoosudicywas culd u Hanpajicerue.
4. Buvibepume 0dun eapuanm omeema

A =
y vy
CucTeMa COCTOMT M3 TPEX IIApoB ¢ MaccaMu m;=1 Kr, m,=2Kr, m 3=3 KI, KOTOPbIE JBHIAI0T-
m s TaK, KaK IOKa3aHO Ha PUCYHKE
1

Ecmu ckopoctu mapoB paBHEI vV1=3wm/c, v2=2m/c, v3=1m/c, TO BeTHMYUHA CKOPOCTH IEHTPa
Macc 3TOH CHCTEMBI B M/C paBHa. ..

A

0 M X
I, Vs BAPUAHTBI OTBETOB:
= ni; 22 32 a4
Vs 3 3

CocraBuTesnb: ( SN E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BHICIIETro oOpa3oBanus Poccuiickoit denepanun
HikHexkaMCKUi XUMUKO- TEXHOJIOTHIECKHI HHCTUTYT ((HIHAT)
(benepanbHOTo roCyIapCTBEHHOTO OI0/KETHOTO 00pa30BaTENbHOI0 YUPEKICHUABBICILIET0 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTETY
Dakynemem Ynpasienus u asmomMamu3ayuil
Kageopa guzuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
ITpo¢uis:. ABTOMaTH3UPOBAHHBIC CHCTEMBI 00Pa00TKN HHOOPMAIINHY U YIPABICHUS

Cemectp_L
YTBEPAKIAKD
3uB.kadenpoi B.B.Bukrarvpos
26.06.2019 1.
JK3aMeHAUOHHBIH OnjteT Ne 8
1. Homenyuanvuas snepaus.
2. Luxn Kapno. Tepmoounamuueckas wikaia memnepamyp.
3. Duepaus s1eKmpocmamuyecko20 nos.
4. Buibepume 0dun sapuanm omeema
~_| N~
£ m =& JIuCK ¥ IWIWHAP UMEIOT OJUHAKOBBIE MAcChl U paauychl (puc.). JIins ux MoMeH-
TOB MHEPIIUH CTIPABEUTMBO COOTHOIICHHE. ..
I,
BAPUAHTHBI OTBETOB:
DI<l,; 2DI=l; 3)>1;.
1, —

CocTaBuTens: 7’ E.B. SIkosnesa




MuHHCTEpCTBO HAYKH U BhICIIEro odpasoBanus Poccuiickoii denepauun
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
/ ¢ YTBEPAKIAKO
3as.kaenpoit _ 45 B.B.Buxrarupos
26.06.2019 .
IK3aMeHAMOHHBIH Onier Ne 9

1. Homenyuanvuas snepaus mena 08UNCYULE20C NOO OelCmEUeM CUlbl MANCECIU.

2. Obpamumvie u Heobpamumuie npoyeccul. Kpyeosoii npoyecc.

3.  IIpo6ooHuxu 8 51eKmpoCmamuyeckom noJe.

4. Bwibepume odun eapuanm omeema
CIUTONITHOM M TIOJIBIN IWIHMHIPHI, UIMEIOIUE OJMHAKOBBIE MAaCcChl M PAJNYChl, BKATBIBAIOTCS 0€3 MPOCKAIB3bIBAHUS HA
ropky. Ecni HaganbHBIE CKOPOCTH TEJ OJMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbllIe MOAHUMETCS CIUIOLIHON LMJIMHAD

2) BBIIIIE TOJHAMETCS TIOJBINA ITUITHHID;

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

CocTaBuTesb: ( = AR W E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanust Poccuiickoii denepannn
HikHekaMCKUi XUMUKO- TEXHOJIOTHIECKHI HHCTUTYT ((HIna)
(enepanbHOr0 TOCYIapCTBEHHOI'O OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHUABBICIIET0 00pa30BaHUs
«KazaHckuil HaMOHANBHBIN UCCIIEAOBATENbCKUI YHUBEPCUTETY
Daxynemem Ynpaenenus u agmomamuzayuu
Kageopa guzuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp_L
0 YTBEPAKIAIO

JaB.kaeapoi  g15eev B.B.Bukrarupos

26.06.2019 r.
JK3amMeHAHOHHBIH OnJteT Ne 10

1. Tlomenyuanvnas snepeus ynpyeo ()ed)opMupoeanuoeo mena.

IIpumenenue nepsoeo 3axona mepMO()uHaMMKu K u306apuuec;<0/vtv U UzomepmudeckKomy npoyeccy. Aouaba-

muyeckul npoyecc.

3. Qﬂekmpoe/wkocmb Vedunennoeo nDOGO@HUKCl. Bzaumnas anexkmpoemrxocme. Kondencamopbl.

4. Buwibepume 00un sapuanm omeema

| i | Ha (P,V)-nuarpamme n3zoOpaxkeH nukinueckuit npouecc. Ha ygactkax CD-DA Temnepary-
3 Lo i_____i____ o pa...
i | BAPUAHTBI OTBETOB:
2t - 1) noBblmIaercs;
2) Ha CD — noBsimaercs, Ha DA - nmoHmxaeTcs;
DI +1— iC 3) noHmkaercs;
i 4) Ha CD — nonmxkaercst, Ha DA - moBbIIIaeTcs.

CocTaBHUTEb: ( Py E.B. flkoBneBa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)

(Dakyﬂhmem anaeﬂeﬁuﬂ u asmomamusayuu

Kageopa guzuxu

Hanpasnenue noarorosku: 09.03.01 «MHpopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
[podws:. ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH(OPMAIINU U YIIPaBICHUS

Cemectp
Jas.kadenpoi
JK3amMeHAMOHHBIH OnJeT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. Iepeviil 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUHECKOMY NPOUECCY.
3. Buigod saxona OMa 8 pamMKax K1accu4eckoll meopuu.
4. Buibepume 0dun eapuanm omseema

Ha pucynkax m300paXeHbI 3aBHCHMOCTH OT BPEMEHH KOOPAWHATHI U YCKOPECHHS
uieicst Mo rapMOHUYECKOMY 3aKOHY.

YTBEPAKIALIO

B.B.Bukrarupos

26.06.2019 r.

MaTepHaTbLHOW TOYKH, KOJIEOIII0-
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12 oo [uknnyeckas yacToTa KojeOaHui
X, M o5t TOYKHU paBHA
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CocraBureb: ( R E.B. Slkornesa
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MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HmxHeKaMCKHi XMMHUKO- TEXHOJIOTHYECKUit HHCTUTYT (prmunain)
(benepanbHOTo roCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOIO YUPEKICHUABBICILIEI0 00pa30BaHUs
«Kazanckuil HallMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTET

(Dakyﬂhmem anaeﬂeﬁuﬂ u asmomamusayuu

Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY

Tpodunb: ABTOMAaTH3UPOBAHHBIC CUCTEMBI 00PabOTKH MHGOPMAIIUH U YIIPABICHUSA

Cemectp_L
n . YTBEPXJIAKD
3as.kadenpoi \”77 B.B.Bukrarvpos
26.06.2019 1.
JK3aMeHAUMOHHBIH OnJteT Ne 12
1. Lenmpansuuiii yoap 08yx abconiomuo ynpyeux wapos.
2. Buympenusis snepeus odHoamomno2o 2aza. Cmenenu c60600bl MOAEKVIL.
3. Hone pasromepno 3apsiiceHHoll 6eCKOHEUHOL NIOCKOCHU.
4. Buibepume 0dun sapuanm omeema
Ha pucynke npezcrasieH rpapuk GyHKUIHM paclpeeseHus MOJISKYN UIealbHOro rasa 1o CKo-
f(v)a dN
flv)=—-
poctam (pacnpenenenue Makcseia), rae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

9TOH (YHKIUH BEPHBIM YTBEPXKICHUEM SIBISETCA. ..
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BEFP

ﬁ

T
\\

CocraBuTenb: ( /oL & iy

L P,

KIIFOYCHBI B UHTCPBAJIC CKOpOCTeﬁ oT VvV 10 v+dv B pacueTe Ha €AUHUILY 3TOr0 MHTEpBAJIA. ﬂIISI

BAPUAHTBI OTBETOB:
1) npu 1060M N3MEHEHHUH TI0JIOKEHHE MaKCHMyMa He MEHSeTCs;
2) npy MOHMKEHUH TEMIIEPATyphl BEIMUYMHA MaKCUMyMa PacTeT;
3) npu U3MEHEHHHU TEeMIIEPATypPhI IUIOMIAAb 110 KPUBOH H3MEHSIETCS.

E.B. SIxosnena



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHexaMcKkHii XUMHKO- TEXHOJIOTUYECKU MHCTUTYT ((rtman)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu

Kageopa guzuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pab0TKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
P VTBEPXJIAKO
3aB.kaenpoi ”\::777 B.B.bukrarvpos
26.06.2019 1.
JK3amMeHAUMOHHBIH OmJteT Ne 13
1. Ab6comomno neynpyauii yoap 08yx mapos.
2.  Buympennss sunepaus cucmemoi. Tennoma u paboma.
3. Ipumecnas npo6ooumocms nOIYNPOEOOHUKOE.
4. Buibepume odun sapuanm omeema

[ap u nonas cdepa, IMEIOIINE OINHAKOBBIC MACChl U PAJINYCHI, BKATHIBAKOTCS 0€3 MPOCKAIb3bIBaHUS HA TOPKY. Eciu
HAYaJbHBIC CKOPOCTHU TEJ OJAMHAKOBEI, TO...
BAPUAHTHBI OTBETOB:
1) BbIIIe TOXHUMETCS TIOJas cdepa ;

2) o0a Tena MOAHUMYTCS Ha OJHY U TY )K€ BBICOTY;
3) BbIIIe TOJHAMETCS IIIap

CocTaBuTesb: ( o 7 E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro obpa3oBanust Poccuiickoit denepanun
HikHexkaMCKUi XUMUKO- TEXHOJIOTHIECKHI HHCTUTYT ((HIHaT)
(enepasbHOTO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEXKICHUSBEICIICTO 00pa30BaHus
«Ka3aHckuil HallMOHAIBHBIN UCCIICA0BATEIbCKUI YHUBEPCUTETY
Daxynemem Ynpaenenus u asmomamuzayuu

Kageopa guzuxu
Hamnpasnenue nmoarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
YTBEPAOAIO
3uB.Kkapeapoi B.B.bukrarvpos
26.06.2019 .
JK3aMeHAUHOHHBII OuJieT Ne 14
1. 3axon Becemupnozo mazomenus. I pasumayuonnoe none. Hanpsaowcennocms epagumayuonino2o nous.
2. Paboma pacwupenus 2aza. Quuueckuil CMbLCI YHUSEPCATbHOU 2430601 NOCMOAHHO.
3. Iocnedosamenvhvie u napauieabhoe coeOuHeHue npooOHUKOS.
4. Buibepume odun sapuanm omeema

1 5 Ha pucynke mso6paxxen unki KapHo B koopaunarax (T,S), rne S-sHTponus. AxnadaTHoe
C)KaTue MPOUCXOTUT Ha JTAIe ...

) ¥ BAPHUAHTBI OTBETOB:

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

¥

CocraBuTelb: SR E.B. Slkosnesa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
. ' YTBEPXK/IAIO
3as.kapenpoit _ 415 B.B.Bukrarupos
26.06.2019 1.
JK3aMeHAllMOHHBIH Omiter Ne 15
1. Penamusucmckas mexanuxa.
2. Cpeousas onuna c60600H020 npobeea monexyi. Ipdexmuennvlii ouamemp MOAEKYAL.
3. Iomenyuan s1eKmpocmamuiecko2o nois. IKeunomeHyuaIbHble No8epPXHOCHL. .
4. Bwibepume 0dun sapuanm omeema
‘Vta\
M =z
\ ) MarepuanbHasg Touka M JIBHXETCS 1O OKPYKHOCTH CO CKOpO-
=
cteio ¥ . Ha puc. | mokasan rpaduk 3aBHCHMOCTH HPOEKIUH

%
ckopoctuV, ot Bpemenn (¥ — eIMHIYHBIH BEKTOP MOJTOKUTETb-

%
Prc. | “t HOT'O HamlpasJieHus, V; — NpoeKuus ¥ Ha 10 Hampasyienue). [pu
’ Prc. 2 3TOM BEKTOp MOJHOI0 YCKOPEeHHs Ha pHc.2 MMEeT HalpaBJICHHE
CocraBuTelib: ( ; —;’i e i E.B. Slkosnesa

MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HmxHexaMCKHi XMMUKO- TEXHOJIOTHYECKUit MHCTUTYT (prmuain)
(benepanbHOTo ToCyIapCTBEHHOTO OI0/KETHOTO 00pa30BaTENbHOI0 YUPEKICHUABBICILIET0 00pa30BaHUs
«KazaHckuil HalMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTET
Daxynomem YnpasaeHus u asmomamuzayui
Kadgheopa gusuxu
Hanpasnenue noaroroeku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY

Tpoduns: ABTOMAaTH3UPOBAHHBIC CHCTEMBI 00PabOTKH MHGOPMAIIUH U YIIPABICHUSA

Cemectp_L
o YTBEPXK/IAIO
3as.kadenpoii ;;’: «w~{  B.B.bukrarupos
26.06.2019 1.
JK3aMeHAlMOHHBI OmiteT Ne 16
1. Bpawarowui momenm. Momenm unepyuu. Teopema Ilmeiinepa.
2. Cwmecwb uoeanvHuvix 2a308.
3. Cesa3b Meducoy nomenyuanom u HanpsajiceHHoCmolo dJ1eKmpoCmamuiecko2o nos.
4. Buvibepume 0dun eapuanm omeema

IIpu pacyeTe MOMEHTOB MHEPIMHU TEla OTHOCHUTEIHLHO OCEH, He
MPOXOIAIINX Yepe3 LEHTP Macc, UCMOJb3YyIT Teopemy llITeit-
Hepa. Ecim ock BpamieHHs TOHKOTO KOJbIIa IEpPEeHECTH U3 IIEH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT MHEPIIUU OTHO-
CUTEJIbHO HOBOM OCH YBEJIMYUTCS B ...

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

CocTaBuTeb: ( = AT o E.B. slkoBnesa

\ oL,



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHexaMcKkHii XUMHKO- TEXHOJIOTUYECKU MHCTUTYT ((rtman)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
VTBEPXIAIO
3aB.kaenpoi ”\:;j v~ B.B.bukrarvpos
26.06.2019 r.
JK3amMeHAMOHHBIH OnJteT Ne 17
1. Onpedenenue momenmoe unepyuu men.
2.  VYpasuenus cocmosnus. Honamue udeanvnozo 2aza. I'azoevie 3axkombl.
3. Tepmoonexmponnas amuccus. Paboma evixoda snexmpona.
4. Buibepume 0dun eapuanm omeema

Ha pucyHke moxasaH BeKTOp CHJIbIL, JIeHCTBYIOIIEH Ha yactuily. Pabora, coBepuieH-
Hast ATOW CHJION NpPH NEepPEeMEIIeHUN YaCTHIBl B TOUKY ¢ KoopaunHatamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocraBuTesb; ( .Y - E.B. flkosnesa

MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHexkaMcKkuii XUMHKO- TEXHOJIOTUYECKUIH HHCTUTYT ((rma)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFODKETHOTO 00pa30BaTEIbHOTO YUPEKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakxynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hamnpasnenue noarorosku: 09.03.01«MHdopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpodunb: ABTOMAaTH3HPOBAHHBIC CHCTEMBI 00PabOTKH MHGOPMAIIUH U YIIPABICHUSA

Cemectp
YTBEPXK/IAIO
3ar.kadenpoi ol | B.B.bukrarupos
26.06.2019 1.
JK3amMeHAUMOHHBIH OnJieT Ne 18
1.  Ypasenenue ounamuxu epawamenvno2o sudicenus meepoo2o meua.
2. Ocnosnoe ypasuenue MKT.
3. Ocrosbl 30HHOU Meopul NPOBOOUMOCHIU MEEPObIX ML
4. Buvibepume 0dun eapuanm omeema

Touka M nBHXKETCS IO CIIMpalid B HAIIPAaBJICHUH, YKa3aHHOM cTpenkoil. HopmanbHoe
YCKOpEHHE IO BeJIMYMHE He n3MeHsiercs. [Ipu 3ToM BeaMunHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHsieTcs;

2) yMeHbIlaeTCs;

3) yBenuuuBaeTcs.

CocraBuTens: 7’ E.B. SIkosnesa




MHuHHCTEPCTBO HAYKH U BbIcIIero obpa3oBanust Poccuiickoii denepanun
HmxHeKaMCKHi XMMHUKO- TEXHOJIOTHYECKUit MHCTUTYT (prmnain)
(benepasbHOro rocyIapCTBEHHOTO OIOKETHOrO 00pa30BaTEIbHOTO YUPEKICHUSBBICILET0 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY

Tpoduns: ABTOMAaTH3HPOBAHHBIC CHCTEMBI 00PabOTKH MHGOPMAIIUH U YIIPABICHUS

Cemectp
D YTBEPKJIAK)
3aB.kadenpoi _ st (  B.B.bukrarupos
26.06.2019 1.
JK3aMeHAlMOHHBIH OmiteTr Ne 19

1. Kunemuueckas snepzaus epawenus meid.

2.  Makpockonuueckue napamempel.

3. Ione 08yx GecKoHeUHbIX NADAIENLHBLX DASHOUMEHHO 3APANCCHHBIX NIOCKOCHEN.

4. Bulbepume 0dun eapuanm omeema

T 5 IMpouecc n3o0paxkeHHbIH Ha prcyHke B koopauHartax (T,S), rae S — sHTponus, sBisieTcs

BAPUAHTHBI OTBETOB:

1) n300apHBIM CXKATHEM;
2)HU30XOPHBIM OXJIAXKICHUEM;
3) U30TEPMHUYECKUM CKATHEM;
4) amuabaTHBIM paCIIUPEHUEM.

153
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CocraBuTelib: ( 4 7 E.B. SIkosnesa

MHuUHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HmxHeKaMCKHi XMMHUKO- TEXHOJIOTHYECKUit MHCTUTYT (rmunain)
(eneparbHOTO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEkJCHUSBEICIIETO 00pa30BaHus
«KazaHckuil HalMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Daxynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)

Tpodub: ABTOMAaTH3HPOBAHHBIC CUCTEMBI 00PabOTKH MHGOPMAIIUH U YIIPABICHUSA

Cemectp_L
) YTBEPXJIAIO
Jar.kadenpoi ”;’; w<{  B.B.bukrarupos
26.06.2019 1.
JK3amMeHAMOHHBIH OnJeT Ne 20
1. 3axowu coxpanenus momenma umnynsca.
2. Ocnosnuvie nonoocerus MKT.
3. Hoaynposoonuxu. Cobcmeennas nposoouMocnib NOAYRPOEOOHUKOS.
4. Bwibepume odun eapuanm omeema
£(v) & Ha pucynke npencrasiieH rpaduk GyHKIUU paclpeleICHUsT MOJICKYI UICaIbHO-
£ =
T0 rasa 1o CKOpocTsM (pacmpezeneHue MakcBeia), Tae N&v _ 1015 mo-
: JIEKYJI, CKOPOCTH KOTOPBIX 3aKIIOYEHBI B HHTEPBAJEe CKOPOCTEH OT vV A0 v+dv B
f i pacdere Ha SAMHUILY 9TOr0 UHTepBaa. Jjist 3Tol (yHKIIMHA BEPHBIM YTBEPKICHU-
: €M SIBJISIETCSI IPU BO3PACTAHUU TEMIIEPATYPHL: ...
| BAPUAHTBI OTBETOB:
: 1) MakcHUMyM KPHBOI CMECTHTCS BIIPABO, B CTOPOHY OOJIBIIUX CKOPOCTEH;
1 2) mouaapb noJ KpUBOM yBEIUUUTCS;

BEF

< ¥

3) MakKCUMyM KPHUBOUW CMECTHTCS BJIEBO, B CTOPOHY MEHBIITUX CKOPOCTEH.

CocraBuUTeJib: ( : fl D E.B. fIkoBneBa



MuHHCTEpCTBO HAYKH U BhICIIEro odpasoBanus Poccuiickoii denepauun
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp_I
; VTBEPXIAIO
3aB.kahenpoi ”1;7 v B.B.Bukrarupos
2
26.06.2019 .
JK3aMeHAMOHHBIH OnJteT Ne 21

1. Ycnosus pasnosecus meepdozo mena. Buowi pasnosecus.
2.  Ocnosnvie nonoscenus MKT.
3. Dnexmpocmamuueckoe noie pasHOMEPHO 3APAACCHHOU ChepUecKoll NO8epPXHOCI.
4. Bwibepume odun eapuanm omeema

_ g2
MoMeHT uMnynbca Tena OTHOCUTEIbHO HEMOJBIXKHOW OCH U3MEHSIETCS 10 3aKOHY L=at . Ykaxwure rpaduk, npa-
BUJIBHO OTPa’KaOIINH 3aBUCUMOCTb OT BPEMEHU BEIMUYMHBI MOMEHTA CUJI, IEHCTBYIOIIMX HA TEJIO.
BAPHUAHTBI OTBETOB:

M|4 Mu M[A M
e —
1) ti2) b3) ) L
CocTaBUTE/b: ( Ay OGS - E.B. fIkosnena

MuHHCTEpPCTBO HAyKH U BHICIIETro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMcKkHii XUMHKO- TEXHOJIOTUIECKUI UHCTUTYT ((rIiran)
(enepasbHOTro roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEKICHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuzayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
o 0% YTBEPKIAIO
3an.kadenpoi AR B.B.Bukrarupon
26.06.2019 1.
JK3aMeHAIMOHHBIH Omiter Ne 22
1. Tapmonuueckue korebamenvible Q6UIHCCHUS.
2. Cmecob udeanbiwlx 2a308.
3. Koumaxm 31ekmponno20 u 0blpo4H020 NoAYAPOEOOHUKOS.
4. Bulbepume 0dun eapuanm omeema
v
CucteMa COCTOMT U3 TPEX LIApOB ¢ MaccaMu m;=1 Kr, my=2Kr, m ;=3 KI, KOTOpbI&
m JIBUTAIOTCS TaK, KaK MOKa3aHO Ha PUCYHKE
-—p Ft
Ecmu ckopoctu mapoB paBHBl VI=3Mm/c, v2=2M/c, v3=1M/c, TO BEKTOp CKOPOCTH
0 ;? HEHTPa Macc 3TON CHCTEMBI HAITPaBJICH. ..
m, BAPUAHTBI OTBETOB:
V. my . 1) Bnons ocu -OY;
) ’ Vs 2) Bouss ocu +OX

3)Boib ocu OX.

CocraBuTerb: SR E.B. flkosnesa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
YTBEPXK/IAIO
Jas.kadeapoit B.B.Bukrarupos
26.06.2019 1.
JK3aMeHAllMOHHBI Omiter Ne 23
1.  Cxopocmb u yckopenus npu 2apMoHu4eckux Koiebanusx.
2. Luxn Kapno. TepmoouHamuyeckas wKaia memnepamyp.
3. 3axon Kynona. EQunuysl usmepenus sapaoa.
4. Buvibepume 0dun eapuanm omeema

[Ipu pacyere MOMEHTOB MHEPIIMU TeJia OTHOCHTEIBHO OCCH, HE
MPOXOASAIINX Yepe3 IEHTP Macc, UCHOJb3ylT Teopemy lllTei-
Hepa. Eciu ock BpamieHHss TOHKOTO KOJbIIa IEPEHECTH M3 IICH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT WHEPIIUU OTHO-
CHUTEJIbHO HOBOM OCH YBEJIUYUTCA B ...

BAPUAHTHBI OTBETOB:
1) B 4 pa3a; 2) B 3 pa3a; 3) 5 paza; 4) 2 pa3.
CocraBuTenb: ( ¢ Ao 7 E.B. flkosnesa

MHuUHHCTEPCTBO HAYKH U BbICIIero obpa3oBanust Poccuiickoii denepanun
HmxHeKaMCKHi XMMUKO- TEXHOJIOTHYECKUit MHCTUTYT (rmuain)
(enepasbHOTO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEXKJCHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHATIBLHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem YnpasneHus u asmomamuzayuil

Kadgheopa gusuxu

Hanpasnenue noarorosku: 09.03.01 «MHpopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
Ipodus: ABTOMAaTH3UPOBAHHEIC CUCTEMBI 00pa0OTKU HHGOPMAIIUH U YIIPABIICHUS

Cemectp
VTBEPK/IAIO
Jas.kadenpoi _ 4 B.B.Bukrarupos
5
26.06.2019 .
JK3aMeHAIMOHHBIN OmiteT Ne 24

1. pyocunnviii masmuux.
2. VYpasuenus cocmosnus. Iousmue udeanvrozo caza. I azoeuvle 3aKombi.
3. Onexmpuueckuti mox. Cuna u n1omHoCmb MOKA.
4. Buwibepume o0un eapuanm omeema

CpenHsist KMHETHYECKasl SHEPrusl MOJEKyYJ Traza IMpH TeMiepaTypel3aBHCUT OT UX CTPYKTYPBI, YTO CBA3aHO C BO3-
MOKHOCTBIO Pa3JIMUYHBIX BHJOB JBMXKEHUS aTOMOB B MoJjekyne. IIpu ycaoBuu, 4TO UMEIOT MECTO TOJIBKO MOCTYyIa-
TEJILHOE U BpalllaTeIbHOE JIBI)KCHHE, CPeAHssl SHeprust MoJiekyi asora (N;) paBHa...

BAPUAHTDBI OTBETOB:

D3, y) L 3) 3 H7 .
ST ST ST ST

CocTaBuTeb: ( = ST o E.B. Skornera



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp
) VTBEPXK A
3uB.kadenpoit _ 54 B.B.Bukrarupos
26.06.2019 1.
JK3aMeHAUHOHHBIH OnJteT Ne 25
1. Qusuueckuii u mamemamuyeckuti MAsEmMHUKU.
2. Peanvnule 2aszvl. Ypasuenue Ban-dep-Baanvca.
3. Dnexmpocmamuyeckoe none u e2o nanpsjcennocms. Cunogble iunuy.
4. Bwibepume odun eapuanm omeema
T 5 IMpouecc n3o0paxkeHHbIH Ha prcyHke B koopauHartax (T,S), rae S — sHTponus, sBisieTcs

BAPUAHTBI OTBETOB:

1) annabGaTHBIM CHKATHEM ;
2)1U30XOpHBIM HarpeBaHUEM;

3) 1300apHBIM pacIIMPEHUEM;

4) M30TEpPMHUIECKUM PACIIUPEHHUEM.

L3

CocTaBuTelb: ( SR E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro obpa3oBanust Poccuiickoit denepanun
HwxHekaMcKHit XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((rIira)
(enepasbHOTro roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEkJCHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Daxynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue nmoarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢puns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pa0OTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp_L
0 YTBEPXHKJAIO
3as.kadenpofi _::__ B.B.Bukrarupos
26.06.2019 1.
JK3aMeHAUUOHHBIH OnJeT Ne 26
1. Duepeus eapmonuueckux xonebanuil.
2.  Buympennss snepeus peanvrozo 2asa.
3. Cmoponnue cunbl. Qnekmpoosuicyuas cula u Hanpsjicenue.
4. Buvibepume 0dun eapuanm omeema
Pa | \ | q .
| i | a (P,V)-mmarpamme m3o0pakeH nukiaudeckuii mporecc. Ha yuactkax DA-AB temmeparty-
_____ i_____i____ﬁl_____ pa...
| H | BAPUAHTBI OTBETOB:
Al 1B
r t - 1) noBblmIaercs;
2) Ha DA — noBbimaercsi, Ha AB - moHuxaeTcs;
DI +=1— 1C ~ 3)noHmKaeTcs;
i » 4)Ha DA — nonmxaercs, Ha AB - nmoBbImaeTcs.
12 3

CocraBuTenb: ( L E.B. SIkosnesa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢uns: ABTOMAaTH3UPOBAHHbBIC CHCTEMBI 00pabOTKH HHGDOPMAIIMK U YITPABIICHUS

Cemectp

YTBEPXIAIO

3ap.kadenpoil o B.B.bukrarvpos

.} o
Y,

26.06.2019 r.

JK3aMeHAUMOHHBIH OnJteT Ne 27
1. 3amyxawowue xorebanus.
2. Ipumenenue nep6o2o 3axona mepmoOUHAMUKU K U300apULECKOMY U U30mepmudeckomy npoyeccy. Aouaba-
mu4ecKkull npoyecc.
3. IHomenyuan s1eKmpocmamuiecko20 nojs. IKUnomeHyUaIbHble no8epXHOCHIU.
4. Bwibepume odun eapuanm omeema

®duznyeckuii MasITHUK COBEpILAET KOeOaHUst BOKPYT OCH, mpoxomsieii uepes 1.0 nepnenau-
KYJIIpDHO IUIOCKOCTH PHUCYHKA. /[ TaHHOTO MOJIOXEHUS MasTHUKA MOMEHT CHUJIbI TSXKECTU Ha-
IpaBJEH ...

BAPUAHTBI OTBETOB:

1) oT Hac nepneHAUKYIIPHO IUIOCKOCTH PUCYHKA;

2) BBEpX B INIOCKOCTH PHCYHKA;

3) BHM3 B IUIOCKOCTH PUCYHKA ;

4) X HaM NePICHINKYJSIPHO TUIOCKOCTH PUCYHKA.

CocTaBUTEb: 7 E.B. flkosneBa

MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HikHekaMCKUif XUMUKO- TEXHOJIOTMYECKHI HHCTUTYT ((uinan)
(benepanbHOTO ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKICHUABBICILIEI0 00pa30BaHUs
«KazaHckuil HalMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTETY
Daxynomem YnpasneHnus u asmomamuzayui
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY

Tpodunb: ABTOMAaTH3UPOBAHHBIC CHCTEMBI 00PabOTKH MHGOPMAIIUK U YIIPABICHUSA

Cemectp
Do YTBEPKJIAIO)
3as.kadeapoi _ __-j;_ w{  B.B.bUkTarupos
26.06.2019 r.
JK3aMeHAlMOHHBI OmiteT Ne 28
1. Buwmyoicoennvie konebanus. Pesonanc.
2. Ilepeblil 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUHYECKOMY NPOUECCy.
3. Bwi600 saxona Oma 6 pamkax KiacCcu4eckol meopuu.
4. Bulbepume 0dun éapuanm omeema

[Ipu pacyere MOMEHTOB MHEPIIMU TeJia OTHOCHTEIBHO OCCH, HE
MPOXOAAIINX Yepe3 IEHTP Macc, UCIOJb3ylT Teopemy lllTei-
Hepa. Eciu och BpaleHus] TOHKOTO KOJIblia TIEPeHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT MHEPIIUU OTHO-
CHUTEJIbHO HOBOM OCH YBEJIIUYUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 pa3a; 3) 5 paza; 4) 2 pa3.

CocTaBuTe/ib: ( ‘»72 " ,4/' E.B. Slkosnesa



MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
dbeneparbHOTO TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaATEILHOTO YUPEKACHUS
BbICILIETO 00pa30BaHUs
«Ka3aHCKu HallMOHATIBHBIN UCCIEN0BATENBCKUNA YHUBEPCUTET
Daxynemem Ynpaenenus u agmomamusayuu

Kageopa gpuzuku

Hanpasnenue noaroroBku: 09.03.01«MHdopmaTiKa ¥ BRIYUCIUTEIbHAS TEXHUKAY
[Ipodunb: ABTOMaTU3UPOBAHHBIE CHUCTEMbl 00PaOOTKH MH(DOPMAIIMU U YIIPABICHUS

KPUTEPUU
OLICHKHU 3HAHUH CTYJIEHTOB Ha 3k3aMeHe (1 cemecTp)

MakcumaibHOE KOJMYeCTBO OaJlIoB 3a dk3aMeH40:

10 GanoB 3a IEPBBIA BOIPOC,

10 GanoB 3a BTOPOI,

10 GanoB 3a TpeTuid BOMpoc,

10 6anmoB 3a 4eTBEPTHIA BONPOC, MPEACTABICHHBINA B BUIE PACUETHOTO 3a/1a-

HUA.
MUHUMAIBHOE KOJIMYECTBO 0AJUIOB 3a DK3aMeH 24.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca u | pacuetHoe 3amanue. [lpu
pEelIeHUN PacyeTHOrO 3aJaHusl TEOPETHUYECKUE MPEATNOCHUIKM pPaCKpbIBaTh 00s13a-
TEJIBHO.

3a oTBET Ha gonpoc BbIcTaBisieTcs cTyneHTy9 < R< 10 6annoe, ecnu u CTy-
JIEHT:

- TIOKa3aj ri1y0OKHe W BCECTOPOHHUE 3HAHUS MO BOMPOCY OujieTa B COOTBET-
CTBHH C Y4EOHOM ITporpaMmMoii, OCHOBHOM U JOTIOJIHUTEIHLHOUM JTUTEPATypOH, Tpebo-
BaHUH K BBIMOJHEHUIO COOTBETCTBYIOIIMX (PU3HUECKUX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOATEIbHO, JJOTUYECKH CTPOMHO M MOCIE0BATENbHO MU3JIaraeT yueo-
HBII MaTepuall, IEMOHCTPUPYS YMEHUE aHAIU3UPOBATh PA3JIMYHbIE HAYUYHbIEC B3IJIsI-
JIbI, apTyMEHTUPOBAHHO OTCTauBaTh COOCTBeHHYIO no3umuio (1,2 <R< 1,4);

- TBOPUYECKH CBA3BIBAET TEOPETUUYECKHE TOJIOKEeHHs ¢ mpakTukoit (1,2 < R<
1,4);

- obmagaet KynbTypoi peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BbICTaBiseTcs cTyAeHTy 8 < R< 9 dannos, ecnum cry-
JIEHT:

- TMOKa3bIBA€T TBEPJbIE€ U JOCTATOUHO MOJHBIE 3HAHUS IO BOIPOCY OujeTa B
COOTBETCTBUU C Y4eOHOI mporpamMmoi, yBepeHHO OPHEHTHUPYETCS B OCHOBHOM JIU-
Teparype, 3HaeT TpeboBaHus K pusznueckuM 3akoHaMm (5,0 < R<5.4);

- CaMOCTOSITENIBHO U IOCJIEI0BATENIbHO M3JIaraeT y4eOHbI MaTepuai, npen-
IPUHUMAET MONBITKYA aHAIM3UPOBATh PA3IMUYHbIE HAyUHbIE B3IVISLIbI 1 OOOCHOBATh



COOCTBEHHYIO MO3ULIMIO, TIPU 3TOM JIOIyCKaeT He3HauuTeabHble ommnoku (1,0 < R<
1,2);

- YMEET CBA3bIBATh TEOPETUUYECKUE MOJIOKEHUS C NPAKTUYECKON JEeATEIbHO-
ctbio (1,0 <R< 1,2);

- oTiM4aercs pasBuToi peusto (1,0 <R<1,2).

3a OTBET HA gonpoc BBICTABISETCS CTYAEHTY 6 < R< 8 danno0e, ecnu u cty-
JICHT:

- TMOKa3bIBA€T TBEPAbIC 3HAHUS MO BOMPOCY OMiIeTa B COOTBETCTBHH C y4€O-
HOW TIPOTpaMMOii, OPUEHTHPYETCS JIUIITH B HEKOTOPBIX JTUTEPATYPHBIX HCTOUYHUKAX,
3HAET OT/eJIbHbIC TpeOoBaHus K pusznueckuM 3akoHaMm (3,0 < R<4,0);

- y4eOHBIH MaTepHal u3iaraeT pernpoyKTHBHO, TOMYCKast HEKOTOPhIE OIIHO-
ku (0,75 <R< 1,0);

- TMPEANPUHAMAET TOMBITKA aHAJIM3UPOBATh Pa3jIMYHbIC HAYYHBIC B3TIISIBI,
000CHOBaTh COOCTBEHHYIO TO3UIIMIO MO TpeboBaHuto npenonasarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTAaHOBUTH CBSI3b TEOPETUUYCCKUX TMOJIOKEHUHN C MPAKTH-
kot (0,75 <R< 1,0);

- peub He Bcerja JioruyHa u nociuenosarenbHa (0,75 <R< 1,0).

3a 0TBET Ha gonpoc BhICTaBIsAETCA CTYACHTY R< 66ann06, ecnv u CTyIeHT:

- IEMOHCTPUPYET He3HAHHE OCHOBHBIX MOJIOKEHUH Bonpoca ouieta (R< 3);

- HE OPHEHTHUPYETCS B OCHOBHBIX JIUTEPATYypHBIX HcTouHNKaX (R< 0,75);

- He 3HaeT TpeOOBaHMH K COOTBETCTBYIOIIUM (u3ndyeckuM 3akoHaMm (R<
0,75);

- HE B COCTOSIHUHU JIaTh CAMOCTOSITEJIbHBIA OTBET Ha BOIPOCHI, 0OOCHOBATH
cobcTBeHHy0 no3unuio (R<0,75);

- HE YMEEeT YCTaHaBJIMBaTh CBSI3b TEOPETHUYECKHUX MOJOKEHUIN C MPaKTHKOM
(R<0,75);

- peub cnabo pa3BuTa U ManoBbipazurensHa (R<0,75).



MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkHii XUMHKO- TEXHOJIOTUYECKUA HHCTUTYT ((rmman)
(enepasbHOTrO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEkJCHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuzayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa 1 BHIYUCIUTEIEHAS TEXHUKA)

Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00OTKH HH()OPMAIINU U YIIPaBICHUS
Cemectp 2

YTBEPKIALIO
B.B.buxrarupos

AR
N\

3aB.kadenpoi

26.06.2019 r.

IK3aMeHAUMOHHBbINH Omiter Ne 1

Maenumnoe none. Maznummnas unoykyus. 3axon Amnepa.
Cospemennble npedcmasienus 0 ceeme.
Tennosoe uznyuenue. 3axon Kupxeoga.
4. Buvibepume ooun eapuanm omeema
Peaknus pacnajga npoToHa 1o cxeme p— e +v+v
HEBO3MOXHA. DTO SBJISCTCS CICICTBHEM HEBBITIOJHCHUS 3aKOHA COXPAHCHUS. . .
a) JIENTOHHOTO 3apsiza
0) DIEKTPHUUYECKOTO 3apsiia
B) CIIMHOBOT'O MOMECHTA MMITYJIbCA

“w o~

CocTaBuTe/lb: ( > —7 E.B. fIkoBnesa

MHuUHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HikHekaMCKUif XUMUKO- TEXHOJIOTMYECKHI HHCTUTYT ((uinan)
(benepasbHOTroO rocyIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUSBBICIIETO0 00pa30BaHus
«KazaHckuil HalMOHATILHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Daxynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)
Ipodunb: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pab0OTKKM HH()OPMAIIMK U YIIPABICHUS

Cemectp 2
p Q¢ YTBEPAJALIO
3uB.kadeapoil _ 5o B.B.bukrarupos
26.06.2019 .
JK3aMeHAUMOHHBbIH Oujier Ne 2
1. Hoaynposoduuxu. Cobcmeennas u npumMecHas npogoouUMoCchib.
2. OcHogHbie 3aKOHbI 2eOMEeMPUYECKOLl ONMMUKLL.
3. 3axomwi uznyuenus abcoaomuo yepHo2o med.
4. Buibepume odun sapuanm omeema

DJIEKTPOH JIOKAJIM30BaH B MPOCTPAHCTBE B mpeenax A x = 1 MkM. YuuTtbiBasi, yto nocrosinaas [Inanka h
=1,05+10 **Iec, a Macca snekrpona m = 9,110~ kr, HeonpeeneHHOCTE CKOPOCTH A Uy (B M/C) COCTaB-
JISIET HE MEHee. ..

a) 115

6) 0,115

B) 8,7

CocraBuTesb: e E.B. flkosnesa



MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHexaMckuii XUMHKO- TEXHOJIOTHYECKUA MHCTUTYT ((rtian)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH()OPMAIIMU U YIIPaBICHUS

Cemectp 2
o YTBEPAIALIO
Jas.kadeapoi _ __‘1,._/1.__-;_ B.B.bukrarnpos
26.06.2019 1.
IK3aMeHAUMOHHbLIN OuteT Ne 3
1. TIpancgopmamop. Dnepeus maznumino2o nous.
2.  Bvi600 3axona nperomnenus céema.
3. ©Domosnexmpuueckuii 2¢hpexm.
4. Bwibepume odun eapuanm omeema

Ha pucynke n3o0paxeHbl cTallmOHapHbIE OPOUTHI aTOMa BOJOPO/IA COTJIACHO MOJe-
mu Bopa, a Takke ycloBHO M300paXKeHBI MEPEX0/Ibl 3JIEKTPOHA C OJJHOH CTallMOHap-
HOW OpOMWTHI Ha JAPYTYI0, COIPOBOXKIAIOUIMECS H3JyYEHHEM KBaHTa JHEpruu. B
yIbTpadroIeTOBOM 001aCTH CHIEKTpa 3TH IIepexo/bl Aal0T ceputo JlalimaHa, B BUAN-
Mo# — ceputo banemepa, B nH(ppakpacHoi — ceputo [lamena.HanGonpieit yacrore
KBaHTa B cepuu JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;
3)n=3 ->n=2; 4H)n=4 —->n=3.
s CocTraBuTelb: ( ¥ i— — E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanust Poccuiickoii denepanun
HikHexkaMCKUi XUMUKO- TEXHOJIOTHIECKUI HHCTUTYT ((HIHAT)
(eneparbHOTro roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEkICHUSBEICIICTO 00pa30BaHus
«KazaHckuil HaMOHANBHBIN UCCIIEAOBATENbCKUI YHUBEPCUTET
Dakynemem Ynpasienus u asmomMamu3ayuil
Kageopa guzuxu
Hamnpasnenue nmoarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)
Ipo¢uis: ABTOMaTH3UPOBAHHBIC CHCTEMBI 00Pa00OTKN HHOOPMALINY U YIPABICHUS

Cemectp 2
o0 VTBEPX/IAIO
3ap.kaenpoil _ 5.4  B.B.bukrarkpos
26.06.2019 .
Ok3aMeHAMOHHBIH OniieT Ne 4
1. [ua- u napamacnemuxu. PeppomacHemuKy u ux c6oticmesa.
2. Tonkue nunswi. Illocmpoenue uzobpasicenus npeomMemos ¢ ROMOWbIO JUH3.
3. Dopmyna Dinwmenina ona enewnezo pomosppexma. Macca u umnyivbe pomona.
4.  Buibepume 0dun eapuanm omeema

Ha pucynke nokaszansl HanpasiieHus najgaroniero Gorona (y), paccestHaoro ¢oroHa (y’) u
3JIeKTpoHa oTnaum (e). Yrou paccesHus 90°, HanmpaBlieHUEe TBWOKCHHS dJICKTPOHA OTHAYH

—_ =]
COCTABJISIET C HATPABJICHHEM Majaiomiero ¢porona yrom ¥ =30" Ecnm HUMITYJIbC paccesiH-
HOTO (DOTOHA pr , TO IMITYJIbC JIEKTPOHA OTJAYX PaBeH. ..

BAPHUAHTBI OTBETOB:

D3P D243P,: 2P 4 P

CocTaBUTeJib: ( = ¥ o E.B. SlkoBnesa



MHuHHCTEpPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HwxHekaMcKkHil XUMHKO- TEXHOJIOTUIECKUIA HHCTUTYT ((priira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HAMOHANILHBIN HCCIIEI0BATENILCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)
Ipodums: ABTOMATH3UPOBAHHBIC CHCTEMBI 00Pa00OTKH HH(OPMAIINU U YIIPaBICHUS

Cemectp 2
YTBEPAKIAKO
Jas.kadeapoi _ B.B.Bukrarupos
26.06.2019 .
IK3aMeHAUOHHBIH OnteT Ne 5
1. 3axon buo-Casapa-Jlannacca.
2. Ocnosuble homomempudecKue eIUuUHbL.
3. Ceemosoe dasnenue. Ighdexm Komnmona.
4. Buibepume 0oun seapuanm omeema

BeposTHOCTE 0OHAPYXHUTH JIEKTPOH Ha ydacTke (a,b) 0OTHOMEPHOTO MOTEHITHAIBHOTO SIMKA ¢ OECKOHEYHO BBICO-
L]

W= Im dx

v 4 KHMHU CTCHKAMH BBIYHCISCTCSA MO (opMyJe a , rie ¥ — mIoTHOCTH BEPOSITHOCTH,

omnpezaensgemas b -pynakmuent. Ecmu b4 -QyHKITUS UMEET BUJ, YKa3aHHBIH Ha PUCYHKE, TO

! ] 1L cx <l
) h BEPOSITHOCTh OOHAPY)KUTh DJICKTPOH HA ydyacTke & paBHa...
I I
I I
: : BAPUAHTHBI OTBETOB:
o . . L D2 2) 3 3) 1 4 L
EEER 8 8 2 4
CocraBuTeb: ( ¢ Frooar 7 E.B. flkosnea

MuHHCTEpPCTBO HAYKH U BEICIIEro obpa3oBanust Poccuiickoit denepanun
HikHekaMCKUi XUMUKO- TEXHOJIOTHYECKHI HHCTUTYT ((HiIna)
(enepasbHOTO roCyIapCTBEHHOTO OI0JDKETHOTO 00pa30BaTeIbHOTO YUPEXKICHUSBEICIICTO 00pa30BaHus
«KazaHckuil HalMOHANBHBIN MCCIIEAOBATENbCKUI YHUBEPCUTET
Dakynemem Ynpasienus u asmomMamu3ayuil
Kageopa guzuxu
Hamnpasnenue nmoarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIbHAS TEXHUKA)
Ipo¢uis: ABTOMaTH3NPOBAHHBIC CHCTEMBI 00Pa0OTKN HHOOPMALINHY U YIPABICHUS

Cemectp 2
YTBEPXJIAIO
3ar.kadenpoi ~{  B.B.bukrarupos
26.06.2019 1.
IK3aMeHAUMOHHbIN OuteT Neb
1. [eiicmeue maenumnozo nons na mox. Cuna Avnepa. 3axon Aunepa.
2. Kozepenmuocmo u MOHOXPOMOMUYHOCHb C6emO8biX 60aH. HMnmepgepenyus ceéema.
3. Mooerv amoma Pesepgopoa. Ilocmyramer bopa.
4. Bulbepume 0dun eapuanm omeema

Ha pucynke noxaszana opuenmayus 6ekmopos nanpsixcennocmu snekmpuueckoeo (E ) u maznummnozo ( H ) noneii 6

SJZEKmpoMaZHMmHOﬁ BOJIHE. BeKmop njiaomHocmu nOMOKA SHepcUU I1eKmMpOMAaAcHUMHO20 NOJisl OpUEHMUPOBAH 6 Hanpae-
JIEHUU...

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

CocraBuTens: ( 2 AR o E.B. Skosnesa

(i



MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepantbHOr0 TOCYIAPCTBEHHOT'O OFOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hanpasnenue noarorosku: 09.03.01 «MHpopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00OTKH HH()OPMAIINU U YIIPaBICHUS

Cemectp 2
0 __\§ YTBEPAALIO
3a.xadenpoi : B.B.bukrarvpos
26.06.2019 .
IK3aMeHAUMOHHbIH OuteT Ne 7
1. Cuna Jlopenuya.
2. Memoowt nabniodenus unmeppepenyuu ceema.
3. Teopus cmpoenus amoma 600opoda no bopy. ugpaxyus muxpouacmuy. Boanuwt oe bpoiins.
4. Bwibepume odun eapuanm omsemd.

Ecnu 3aduepHEeHHYIO IUTAaCTHHKY, Ha KOTOPYIO IMaJaeT CBET, 3aMEHHUTh Ha 3epPKAIbHYIO TOH JK€ IUTOIIAA1, TO CBE-
TOBOE JIaBJICHHE. ..

BAPUAHTBI OTBETOB:
1) ocraHeTcss HEM3MEHHBIM;
2) yMeHsbIIUTCS B 2 pasa;
3) yBenuuurcs B 2 pasa.
CocTaBHTEb: : F v E.B. Skosnesa

MHuHHCTEPCTBO HAYKH U BbIcIIero obpa3oBanust Poccuiickoii denepannn
HinkHekaMCKUif XUMUKO- TEXHOJIOTMYECKHI MHCTUTYT ((uinan)
(benepa’abHOroO rocyIapCTBEHHOTO OI0HKETHOTO 00pa30BaTEIbHOTO YUPEKICHUSBBICILIETO0 00pa30BaHus
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Daxynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY

[poduib: ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00PaObOTKH MHYOPMALIMK U YIPABICHUSI

Cemectp 2
p A YTBEPIKIAIO
3up.kadenpoit _ s B.B.Buxkrarupos
26.06.2019 1.
Jk3aMeHAUMOHHBbIN OnjieT Ne 8
1. Teopema Faveca ons machumno2o nos.
2. Hunmeppepenyusa ceema 6 moHKUX NIeHKAX.
3.  Coommuouwenue neonpedenennocmeit I eiizenbepaa.
4. Buibepume 00un eapuanm omeema. Nmerorcst 4 PELIETKU C Pa3IUYHBIMU NOCTOSHHBIMU d, OCBeLIaeMble OHUM U

TEM € MOHOXPOMATHUYECKUM U3IIydCHUEM PAa3IMUHON HHTEHCUBHOCTU. Kakoil puCyHOK MILIIOCTPUPYET MOJI0KEHHUE
TJIaBHBIX MAKCHMYMOB, CO3/IaBaeMbIX AU(PaKIIMOHHOMN PEIIETKOM ¢ HauMeHbIIeil mocTosTHHO# pemerkn? (J — HHTCH-

CUBHOCTb CBETa, P yToJ AudpaKuum).

BAPUAHTbBI OTBETOB:
1 I

/. AN

1) 04 03 02 00 0 01 02 03 04 sinuZ) 04 03 2 01 0 o1 02 03 0 siw3) o4 03 0p 01 0| 81 b3 03 o me
9

CocTaBuTENb: ( o 7’

(@3]

-.B. SIkoBnesa

F¥r?



MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH()OPMAIIMU U YIIPaBICHUS
Cemectp 2

‘ YTBEPAALIO
Jas.kadeapoh _ s B.B.bukrarvpos
26.06.2019 r.
IK3aMeHAUMOHHbLIH OuteT Ne 9
Henenue anekmpomazuumnou unoykyuu. 3axon Papaoes — Makceenna
Ipumenenue unmeppepenyuu.
Bonnosas gyuxyus u ee cmamucmuyeckuil CMbiCIL.

Buibepume 0dun sapuanm omeema. Ha pucynke npedcmasiena 3a6uctMocnib MAZHUMHO20 NOMOKA, NPOHU3bIEAIOWe-
20 HeKOmMOopblil 3amMKHymblil Konmyp, om epemenu. I C unoykyuu ne 6o3nuKaem Ha UHMepedJe...

g AN~

D

I 2 e L6 e
ABCDE ' '
20 !
!
!
4 BapualiTbl 0TBeTOB:
1)B; 2)A;
3)C; 4)D; S)E.

CocTaBuUTElb: ( e v 4l E.B. SIkoBneBa

MuHHCTEPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HmxHeKaMCKHi XMMUKO- TEXHOJIOTHYECKUit MHCTUTYT (prmunain)
(enepaabHOro rocy1apCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUSBBICILIETO0 00pa30BaHusI
«KazaHckuil HaMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Daxynemem Ynpaenenus u agmomamuszayuu
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)

[Mpoduib: ABTOMAaTH3UPOBAHHbBIE CHCTEMBI 00PaObOTKH MHOOPMALIMK U YIPABICHUSI

Cemectp 2
YTBEPHIAIO
3ap.xkadenpoi B.B.Bukrarupos
26.06.2019 1.
IK3aMeHAUMOHHBIH OuteT Ne 10
1. Huoykmusnocmo. Camoundykyus. Baaumnas unOVKyusl.
2. Hugpaxyusa ceema. Ipunyun Louzenca-Ppenens.
3. Vpasuenue llpedunzepa.
4. Beibepume 00un eapuanm omeema

Ha pucynke mokas3aHa KprBasi 3aBHCUMOCTH CIEKTPAJIbHON IUIOTHOCTH SHEPTreTHIE-
CKOW CBETMMOCTH a0COJIIOTHO YE€pHOTo TeJia oT JuinHbI BoiHbl pu T=6000K. Eciu
TEMIIEpaTypy Tela YMEHBIINTH B 2 pa3a, TO SHEPreTH4ecKasl CBETUMOCTh a0COIIOT-
HO YEpPHOI'o Tejla YMEHBIIUTC. .

BAPUAHTBI OTBETOB:

1) B 16 pa3a; 2) B 8 pa3a; 3) B4 pa3za; 4) B 2 pa3sa.

r,4 6000 K

L

500 %, HM CocraBuTelib: ( SO & E.B. Slkosnera



MHuHHCTEpPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH()OPMAIIMU U YIIPaBICHUS

Cemectp 2
a YTBEPAALIO
3a.xadenpoi __\;_f.__-;_ B.B.bukrarnpos
26.06.2019 1.
IK3aMeHAUMOHHbLIN Outer Ne 11.
1. Bomyocdennviii onexmpomacuummnsie konebarnus.
2. Obocnosanue npsmonuneiinocmu pacnpocmpanenus ceema. 3omvl Ppeneis.
3. QObwue ceedenus 00 amomax u 0pax.
4.

Bblﬁepume 00uH seapuaxm omeema. Tlonnas cucmema ypa@neﬂuﬁ Makceenna ons INIEKMPOMACHUMHO20 NOJISL UMeemn 6UO:

j‘Edl dS fDdS— J‘pdV
at
(L) () (3 (¥
- = —* aB - = =
Hdl=J‘ J+E d s j‘BdS =0
4] (3)

Crenyrommas cucTeMa ypaBHEHUI CripaBeAInBa IJIsl IEPEMEHHOT0 IEKTPOMAarHUTHOTO OIS ...

:fEdlZ—J‘ tdS deS 0
L = S 1) B OTCYTCTBHE 3apsKEHHBIX TN U TOKOB MPOBOIMMOCTH;
2) TIpH HAJIMYMH 3aPSAIKEHHBIX T€J ¥ TOKOB TIPOBOAMMOCTH;
S
5 5 4D . o
THdl:I—d deS 0
ot
(L) 6] (3

3) B OTCYTCTBHUE 3apsKEHHBIX T,
4) B OTCYTCTBHE TOKOB IPOBOJIMOCTH.

M

-.B. Sdkornesa

I B S
ORI

CocTaBuTENb: ( o

MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepannn
HmxHeKaMCKHi XMMUKO- TEXHOJIOTHYECKUit MHCTUTYT (rmmain)
(benepanbHOTo roCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEIbHOIO YUPEKICHUABBICILIEI0 00pa30BaHUs
«KazaHckuil HaMOHANBHBIN UCCIIEAOBATENbCKUI YHUBEPCUTETY
Daxynomem YnpasaeHus u asmomamuzayuil
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
Mpoduias: ABTOMAaTH3UPOBAHHBIE CUCTEMBbI 00pabOTKN NHGOPMALIMH U YIPABICHUS

Cemectp 2
0. YTBEPAKIAKD
3uB.kadeapoi _T'j_; v~  B.B.Bukrarupos
26.06.2019 1.
JK3aMeHAUMOHHBIH Onter Ne 12
1. Maenummnbii momenm snexmponos u amomos.
2. Jugparyus ceema om 00noii wenu.
3. Duepeus censu. depexm macco sdpa.
4.  Buibepume 0dun eapuanm omeema .CrannonapHsM ypaBHeHreM LLIpeIuurepa 1uis 51eKTPOHa B BOIOPOIONOOGHOM HOHE SBISETCS
YpaBHEHHE ...
BAPUAHTHBI OTBETOB:
2 2
Aw+2%T(E+ZQ;)w=O dg'r+ 2}5 =0
1) F;) dmer 2) dx - :
4y 4 2m #1 mﬂgxz +
3 dx’ HE( ) =0 )é‘-w Ey=0

CocraBurensb: ( a7 E.B. flkosnera



MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)

Tpo¢puns: ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH HH(DOPMALIMU U YIIPABICHHUS

Cemectp 2
4 YTBEPAALIO
Jas.kadeapoi __\1._’1'.__-;_ B.B.bukrarnpos
26.06.2019 1.
IK3aMeHANMOHHBIH OuteT Ne 13
1. Konebamenvuuiii konmyp.
2. Paspewarowas cnocobrocms onmuyeckux npubopos.
3.  Ecmecmeennas paduoakmugnocms. a, B, y — uznyuenus.
4. .Buibepume 0dun eapuanm omeema

Ha pucynke nokaszaHsl HanpasieHus najgatomero GportoHa (y), paccestHHoro ¢orona (y’) u
3JIeKTpoHa oTnaum (e). Yrou paccesHus 90°, HanmpaBlieHUEe TBWKCHHS dJICKTPOHA OTHAYH

— =)
COCTABIIET C HANPABJICHHEM Majaromero porToHa yron ¥ =30
Horo ()oToHa pr , TO HMITYJIbC JIEKTPOHA OTIAa4YH PaBEH. ..

. Ecn umnynsc paccesn-

BAPUAHTBI OTBETOB:  1)2P,;  2)2,3 P/; 33 P, 4 p.

CocraBurenb: ( 2 S o E.B. flkosnesa

MHuHHCTEPCTBO HAyKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HinkHekaMCKUif XUMUKO- TEXHOJIOTMYECKHI MHCTUTYT ((uinan)
(benepanbHOTo roCyIapcTBEHHOTO OI0/HKETHOTO 00pa30BaTeNbHOI0 YUPEKICHUABBICILIEI0 00pa30BaHU
«KazaHckuil HalMOHANBHBIN UCCIIEAOBATENbCKUI YHUBEPCUTET
Daxynomem YnpasaeHnus u asmomamuzayuil
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKAY
Ipodus:
Cemectp 2
P YTBEPAKIALIO
=

3as.kapenpoi _ Wi Z it B.B.bukrarrpos

Y

26.06.2019 .

Jx3aMeHAHOHHBIHA Omiet Ne 14
Oc106bl 30HHOU NPOBOOUMOCTIU MEEPObIX MEIL.
Hugpakyuonnas pewiemra.
3axonvl paduoaxkmusno2o pacnada.
.Bvibepume odun sapuanm omeema

AN~

[Tonoxenne aToma yriepoaa B KpUCTAUINYECKON pelIeTKe arMas3a ONpeiesieHO ¢ MOTPELIHOCThI0 Ax = 5+ 107"'M. Vaursr-

- -34
Basi, 4yTO NocTosiHHas [lnmanka } =1,05-10 " Jac-c , a Macca atoMa yrmepoga m = 1,99-107° kr, HeonmpemeneHHOCTb
ckopocTi AV, ero TeIioBoro ABIKEHHS (B M/C) COCTABIIsICT HE MEHEE. . .
BAPUAHTBI OTBETOB:
1) 9,43 107, 2) 0,943; 3) 1,06; 4)106.

CocTaBUTEb:

o — E.B. SIkosneBa



MHuHHCTEPCTBO HAYKH U BbIcIIero obpasoBanust Poccuiickoii denepanun
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa uzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYUCIUTEIEHAS TEXHUKA)
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH()OPMAIIMHU U YIPaBICHUS

Cemectp 2
0 YTBEPAKIAIO
Sus.kadenpuit a5  B.B.Bukrarupos
26.06.2019 1.
IK3aMeHANMOHHBI OuteT Ne 15
]. 3H€D2Mﬂ MACHUNHO20 NOJIA.
2. [ucnepcus ceema.
3. Bpemennvie xapaxmepucmuku paouoaxmueHozo pacnaoad.
4. Buibepume 0dun sapuanm omsema

IIpu nageHuu cBeTa U3 BO34yXa Ha AUAICKTPUK OTPaXKEHHBIH J1yd IOJIHOCTBIO MOJIIPU30BaH IIpy yrie nagenus 60 rpany-
coB. [Ipy 3TOM IPENOMIIEHHBIN Jy4 COCTaBJISET C HOPMAJIBIO YIodl. ..

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

CocTaBuTeb: (

A" E.B. Slkosnea

MuHHCTEpPCTBO HAYKH U BHICIIEro obpa3oBanus Poccuiickoii denepanun
HmxHeKaMCKHi XMMUKO- TEXHOJIOTHYECKUit MHCTUTYT (prmuain)
(benepanbHOTo roCyIapcTBEHHOTO OI0/KETHOTO 00pa30BaTENbHOIO YUPEXKICHUABBICILIEI0 00pa30BaHUs
«Kazanckuil HaMOHANBHBIN UCCIIEAOBATENbCKUI YHUBEPCUTET
Dakynemem Ynpasienus u asmomMamu3ayuil
Kadgheopa gusuxu
Hanpasnenue noaroroku: 09.03.01 «MHbopMaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA)
Mpoduias: ABTOMAaTH3UPOBAHHBIE CUCTEMBbI 00pabOTKM NHGOPMALIMH U YIPABICHUS

Cemectp 2
, YTBEPKJIAIO
3as.kaenpoit _ 5.« BB Bukrarupos
26.06.2019 r.
JK3aMeHAUMOHHBIH Onyter Ne 16
1. Bpawenue pavku 6 machumuom noe.
2. Honspusayus ceema. Ecmecmeennblil u nOIAPU306aHHbLI CEEN.
3. Hsmepenue paduoakmueno20 usiyyenus.
4. Buvibepume 0dun sapuanm omsema
TS P d £ [pu nepexoax 3JAEKTPOHA B aTOME C OJJHOTO YPOBHsI HA JAPYToil 3aKOH COXpaHe-
g — . —  HWIMOMEHTA HMIIy/Ibca HAKNAAEIBACT ONPE/IENCHHEIC OrpaHIICHIA (paBuIo OT-
3 6opa). B sHepreTuueckoM CriekTpe aromMa Boaopoa (puc.) 3anpeuieHHbLm Tiepe-
XOJIOM SIBJISICTCA. . .
BAPUAHTBI OTBETOB:
2 E— 1)4f - 3d; 2) 4s - 3p;
3) 3p —2s; 4) 3s — 2s.

CocTaBUTeb: ( T E.B. Slkosnesa



MuHHCTEpCTBO HAYKHU U BhICIIEro oopasoBanus Poccuiickoii denepauuu
HwxHekaMcKHil XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((rIira)
(enepanbHOr0 TOCYIAPCTBEHHOT'O OFOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUSIBBICIICTO 00pa30BaHUs
«KazaHckuil HalMOHANIBLHBIN HCCIIEI0BATENLCKUN YHUBEPCUTET)
Dakynemem Ynpaenenus u agmomamuszayuu
Kageopa guzuxu
Hamnpasnenue noarorosku: 09.03.01«MHdpopMaTHKa ¥ BHIYHCIUTEIEHAS TEXHUKA)
Ipoduns: ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa00TKH HH(DOPMAIIHU W YIPABICHUS
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MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtmrain)
dbeneparbHOTO TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaATEILHOTO YUPEKACHUS
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KPUTEPUU
OLICHKH 3HAHHUH CTYJIEHTOB HA JK3aMeHe (2 ceMecTp)

MakcumanbHOE KOJTUYEeCTBO 0auioB 3a dx3amen40:

10 GanoB 3a MepBLIi BOMPOC,

10 GanoB 3a BTOPOI,

10 GanoB 3a TpeTuid BOMpoC,

10 GayI0B 3a YeTBEPTHIM BOIPOC, PEICTABICHHBIN B BUIEC PaCUCTHOTO 3a/1a-

HUA.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca U | pacuetHoe 3amanue. [lpu
pELIEHUN PacyeTHOrO 3aJaHusl TEOPETHUYECKUE MPEATNOChUIKM pPaCKpbIBaTh 00s13a-
TEJIBHO.

3a OTBET Ha gonpoc BbIcTaBisieTcs cTyeHTy9 < R< 10 6annoe, ecnu u CTy-
JIEHT:

- MOKa3aj ri1y0OKHe W BCECTOPOHHUE 3HAHUS MO BOMPOCY OujeTa B COOTBET-
CTBHMH C Y4EOHOM ITporpaMmMoii, OCHOBHOM U JOTIOJIHUTEIHLHOM JTUTEPATypOH, Tpebo-
BaHUH K BBIMOJHEHUIO COOTBETCTBYIOIIMX (PU3HUECKUX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOATEINIbHO, JJOTHYECKH CTPOMHO M MOCIEA0BATENbHO MU3JIaraeT yueo-
HBII MaTepuall, IEMOHCTPUPYS YMEHUE aHAIU3UPOBATh PA3JIMYHbIE HAYUYHbIEC B3IJISI-
JIbI, apTyMEHTUPOBAHHO OTCTauBaTh COOCTBEHHYIO mo3umuio (1,2 <R< 1,4);

- TBOPUYECKH CBA3BIBAET TEOPETUUYECKHE TOJIOKEeHHs ¢ mpakTtukoit (1,2 < R<
1,4);

- obnmagaet KynbTypoi peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BbICTaBiseTcs cTyAeHTy 8 < R< 9 dannos, ecnuu cry-
JIEHT:

- TMOKa3bIBa€T TBEPJIbIE€ U JOCTATOUHO MOJHBIE 3HAHUS IO BOIPOCY OujeTa B
COOTBETCTBUU C Y4eOHOI mporpamMmoi, yBepeHHO OPHEHTHPYETCS B OCHOBHOM JU-
Teparype, 3HaeT TpedoBaHus K pusznueckuM 3akoHam (5,0 < R<5.4);

- CaMOCTOSITENIBHO U IOCJIEI0BATENIbHO M3JIaraeT y4eOHbIl MaTepuai, npes-
IPUHUMAET MONBITKY aHAIM3UPOBATh PA3IMYHbIE HAyYHbIE B3IJISLIbI 1 OOOCHOBATh

COOCTBEHHYIO MO3UIINIO, MIPU 3TOM JOIMycKaeT He3HauuTenbHble omuoku (1,0 < R<
1,2);



- YMEET CBA3bIBATH TEOPETUUYECKUE IOJIOKEHUS C MPAKTUUYECKON JEeATENbHO-
cthio (1,0 <R< 1,2);
- oTiM4aercs pa3Butoil peusto (1,0 <R<1,2).

3a OTBET HA gonpoc BBHICTABIAETCS CTYAEHTY 6 < R< 8 oannoe, ecnu u cty-
JICHT:

- TIOKA3bIBAa€T TBEPJIbIC 3HAHUS MO BOMPOCY OMJIETa B COOTBETCTBUU C y4eO-
HOW TIPOTpaMMO, OPUEHTHPYETCS JIUIITH B HEKOTOPBIX JTUTEPATYPHBIX HCTOYHUKAX,
3HAET OT/eJIbHbIC TpeOoBaHus K puznueckuM 3akoHaMm (3,0 < R<4,0);

- yueOHBIH MaTepHal u3liaraeT pernpoyKTUBHO, TOMYCKast HEKOTOPhIE OIIHO-
ku (0,75 <R< 1,0);

- TMPEANpPUHAMACET TOMBITKA aHAJIM3UPOBATh Pa3jIMYHbIC HAYYHBIC B3TIISIBI,
000CHOBaTh COOCTBEHHYIO TMO3MIMIO MO TpeOoBanuto npenogaBarens (0,75 < R<
1,0);

- C TPYZIOM yMEET YCTAaHOBUTH CBSI3b TEOPETUUYCCKUX TMOJIOKEHUHN C MPAKTH-
ko (0,75 <R< 1,0);

- peub He Bceraa JioruyHa u nociuenosarenbHa (0,75 <R< 1,0).

3a OTBET Ha 0npPoC BBICTABISIETCA CTyIeHTY R< 6041106, €cnv U CTYJEHT:

- IEMOHCTPUPYET HE3HAHNE OCHOBHBIX IMOJIOKEHUI Bompoca Ouiera (R< 3);

- HE OPUEHTHUPYETCSI B OCHOBHBIX JIUTEPATypHBIX UCTOUHMUKAX (R< 0,75);

- HE 3HaeT TpeOOBaHUI K COOTBETCTBYIOIIMM (pu3nueckum 3akoHaM (R<
0,75);

- HE B COCTOSIHUU JaThb CAMOCTOSITEJIbHBIA OTBET HA BOIIPOCHI, 0OOCHOBATbH
cobcTBeHHy0 no3unuio (R<0,75);

- HE YMEET YCTaHaBJIMBaTh CBSI3b TEOPETHUUECKHUX MOJIOKEHUI C MPAKTHUKOU
(R<0,75);

- peub cmabo pa3BuTa U ManoBeipazuTenbHa (R< 0,75).



MuHucTepcTBO HayKu U BhIcuiero oopasosanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO- TEXHOJIOTHIECKUN MHCTUTYT ((prtran)
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[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CHCTEMBI 00pabOTKKM WHOOpMAIMU U
yIpaBlIeHUs

KoMIj1eKT TeCTOBBIX 3aaHuM JJIst IMPOBCACHUS HTOIOBOI'0 TECTHPOBAHUA

no aucuuiuimae Pusuka

PexoMeHganuyu mo HCNOJb30BAHHUIO

KommekT TecToBbIX 3aJaHui COAEPKUT TECThI JUIi UTOTOBOIO KOHTPOJIS 3HAHUM,
YMEHUH U HaBBIKOB CTYJCHTOB MO BAXXHEHIIUM TeMaMm, H3y4daeMbiM 1o ¢(usuke. [ng kaxmoi
yueOHO rpynmbl pa3paboTaHO YEThIpEe BapHaHTa PAaBHOCIOKHBIX W MapauIeIbHBIX MO COMEpKa-
HUIO TECTOB.

Ha BrinosiHeHUE KakA0T0 TECTa PEKOMEHAYEM BBIAEIATH M0 60 MUHYT.

[locne mpoBeneHUsI TECTHUPOBAHUSI CTYAEHTHI CHAIOT HA MPOBEPKY TOJBKO JIUCT
(6bmaHk) ¢ oTBeTaMM K 3aaHusAM TecTa. [IpoBepky OJIaHKOB yI0OHO OCYIIECTBISATH, €CITM OTBETHI
nomeInieHsl B Tabmuiry. OleHKa pe3ynbTaToB ACSITEILHOCTH CTYACHTOB IO OTBETaM 00ECIIeYnBaET
ONEPATUBHOCTH KOHTPOJIS.

BxuttoueHue B TecT 3a1aHUH «y3KOH HAIpaBICHHOCTHUY», 00ECIIEUNBAIONIUX POBEPKY
OJIHOW — JIBYX €JIMHHI] HOBBIX 3HAHUI, O3BOJISIET YBEIIMUNUTh KOJIMYECTBO 33/IaHUM TECTA 110 CpaB-
HEHUIO C OOBIYHBIM YCTHBIM OIIPOCOM CTYICHTOB. BMecTe ¢ TeM TecThl He 00eCTIeYnBaIOT MPOBEP-
Ky BceX BHUJOB (hOpMUPYEMBIX YMEHUN U HABBIKOB, HallpUMep, YMEHHs] 00OCHOBBIBATh OTBET, a
3HAUUT, HE MOTYT 3aMEHUTh YCTHBINA ompoc. [loaToMy TecTupoBaHue 11e1eco00pa3HO MPOBOIUTH
nepes 5K3aMEHOM JIJ1s1 ONIEPaTUBHON AUATHOCTUKH YCBOCHUSI OCHOBHBIX (PU3UUECKHUX MOHSITUH.

JInst mpoBepKH 3HAHUM CTYJIEHTOB MpeiaraeTca 4 BapuaHTa tectoB. Kaxasiii Tect
COCTOMT M3 25 TecTOBBIX 3a1aHuil. Bpems BoinonHeHus tecta 60 MUHYT
OCHOBHOM KOMIIJIEKT TE€CTOBBIX HK3aMEHAIIMOHHBIX 3aJaHW HAXOAUTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKOMN yueOHOi cpene — MOODLE
(https://moodle.nchti.ru/).
MaxkcuManbHOE KOJIMYECTBO OAJIOB 32 MTOTOBOE TecTUpoBaHMe 3 Oaiia 3a 25 TECTOBBIX
3aJIaHH#, T.€. 33 KaKJI0€ MPaBIIHHO BBITTOJTHEHHOE TecToBOE 3aaanue 0,12 Gamna.
Jl7is1 TOro 4TOOBI UTOTOBOE TECTUPOBAHUE CUHUTATIOCH CAAHHBIM, HEOOXOIUMO BBITOJHUTH
ero Ha 2,0 Oamta u Bbimie. [Ipy MOBTOPHOM TECTUPOBAHMHM B MTOTOBBIM PEUTHHT HAET CPEIHUN
0aJu1 Mo BCEM TOIBITKAM.




CrpykTypa Tecta no gpusznke

Ne HaumenoBaHue pasnena auc-
Ne zapanus Tema 3aganus
n/n HMUIJIMHBI
1 O06paboTKa pe3yIbTaTOB U3MEPEHUMA
23 KuHemaTHka TOYKM M MOCTYMATEIHFHOTO JIBUKCHUS
’ TBEPIOIO TENa
4 Jnnamuka. 3akonsl HeroToHa.
Mexanuka
1 5 JluHaMudeckue mapaMeTphbl BpalaTeIbHOTO JIBHKE-
HUS TBEPJIOTO TeJia
6 JmHamMuka BpamaTeIbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHEHHS B MEXaHHUKE
7 CrienanbHasi TCOPHsT OTHOCUTEIILHOCTH
3 OCHOBHBIE TIOJIOXKEHHS W TOHATHSI MOJIEKYJISIPHO-
KHHETHYECKOH TeOprH. 3aKOHBI HACATBHOTO Ta3a
MoutekymnsipHasi (u3nKa M Tep-
2 MOJIMHAMMKA 9 CpeaHsist 2HepTrus MOJIEKYJI
10 Bropoe Hagano tepmonuHaMUKU. DHTpomHs. [IHKITbI
11 SIBnenus nepexnoca
12 Teopema ["aycca njisi 37€KTPOCTATHUECKOTO TOJISI B
BaKyyMme
3 DIEKTPUUYECTBO ¥ MATHETH3M 13 CBs13b HANPSDKEHHOCTH U IOTEHLMATA
14 DIeKTpUIeCcKOe M MAarHUTHOE TIOJIE B BEIIECTBE
15 CBoiicTBa AJIEKTPUYECKUX U MATHUTHBIX TOJIEH
16 Konebanns. OcHOBHBIE IOHATHS U OTIPEACIICHUS
17 CroxeHre rapMOHMYECKHX KOJIeOaHUH
4 Konebanus 1 BOIHBI
13 Oneprus BonHEL [lepeHOC PHEPTHUH IEKTPOMArHUT-
HOU BOJIHOM
19 Wnrepdepenuus u audpakius cera
5 BonHoBast u kBaHTOBasI ONITHKA 20 Tlonsipuzanus u nucriepcus cBeTa
21 TemnoBoe uznydenue. oroadpdexr
22 Criextp aToma Bogoposa. [IpaBuio orbopa
KBanToBas (1)I/I3I/H(a u (1)1/[31/[1(3 KOpHyCKyHﬂpHO-BOHHOBOﬁ Ayajin3m CBOWCTB HacTul
6 atoma. DIEeMEHTHl sAEepHON (u- 23 BemiecTBa. BomHoBas (yskims. COOTHOIICHUE He-
3UKH W (DU3WKH 3JEMEHTapHBIX onpezesnenHocreii 'eiisenbepra
JacTHII. 24 Vpasuenus [lpenunrepa (o01mme cBOMCTBA)
25 DyHIaMEHTaJIbHBIE B3aUMOIECHCTBUS
Kpurtepuu oueHku pe3yJbTaTOB TeCTHPOBAHUS:
KonuuecTBo BEpHO BBINOIHEHHBIX 3aJaHUH 21-25 17-21 13-17 0-13
3a KaXKIIbIil BEpHBIN OTBET HA BOIIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

O0pa3en JIMCTa OTBETOB CTY/IEHTA.

Howmep 3apanus

Howmep npaBunsHOTO OTBETA




Bapuanrt - 1
3AJIAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEXKIYy MPHUCTAaBKaMU K 0003HAYCHUSIM €IUHHIl U3MEPEHUS U
JOECATHYHBIME TopsakamMu. Mukpo — (Mk), [Tuko — (), Hano — (1), Mwm — (M), Mera — (M),
Kwuio — (k).

BAPUAHTBI OTBETOB:
1) 10°°
2) 107"
3) 107
4) 107
5) 10°
6) 10°
3AJJAHHUE Ne 2.
Touka M aBMXKETCS IO COUPAIIN C IIOCTOSHHOM 110 BEJIMYMHE CKOPOCTBHIO B HAIIPABJICHUY,
yKa3aHHOM  CTPEJKOH. [lpy  sToM  BeaWMYMHA  HOPMAJIBHOIO  YCKOPEHMS
BAPUAHTBI OTBETOB:
1) yBenmumBaeTcs
M 2) yMeHbLIaeTCs
3) He U3MEeHseTCs
—

3ATAHHUE Ne 3.
Koopaunara Tena x MEHSETCS C TEUEHUEM BPEMEHHU COTJIACHO 3aKOHY X = 4 + 3¢ -5 £, rae
BCE BeIMYUHBI BbIpaxeHbl B CU. Onpenenure npoeKu0 yCKOPEHUS a,3TOrO Tena.

BAPUAHTBI OTBETOB:
1) -10wm/c?
2) 4 wm/c?
3) -5wm/c?
4) 3wm/c?
3AJIAHUE Ne 4.

NueprumanbHON HAa3bIBA€TCSI CACTEMOM OTCYETA ...
BAPUAHTBI OTBETOB:

1) B KOTOpOM BBITIOJIHSETCS MIEPBBINA 3aKOH HproTOHA

2) B KOTOpOHM BCE MEXAHUYECKHE SBJICHUS NPOTEKAIOT OJMHAKOBO IPU OJUHAKOBBIX Hayallb-
HBIX YCJIOBHSIX

3) B KOTOpOH BBINOJIHAETCS BTOPOil 3akoH HproToHa

4) KoTOpasi IBUKETCSI pABHOMEPHO



3AJIAHME e 5.

TonkocTeHHast TpyOKa M KOJIBIIO UMEIOT OJMHAKOBBIE MAacChl M paanychl (puc.). s ux

MOMEHTOB WHEPIUH CTIpaBEIITUBO COOTHOIIICHHE. . .
m
m ! 5
I8
BAPUAHTBI OTBETOB:
1) Ir=Ix
2) 1>
3) L<k
3AJIAHHUE Ne 6.

[ap u moneii numuHAp (TpyOKa), MMEIOLINe OJMHAKOBBIE MAaCChl U PAJINyChl, BKAThIBA-
10TCs1 0€3 IPOCKaJIb3bIBaHMs Ha TOpKy. Eciin HayaibHble CKOPOCTH 3TUX TeJl OJUHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:

1) BBIIIE TOAHUMETCS TTOJIBIN TATHHAD

2) BbIIIIE MOJHUMETCS 1IAP
3) o0a Tena MoJHUMYTCS Ha OJTHY U TY K€ BBICOTY

3AJIAHME Ne 7.

B cucteme otcuera, ABMKYIIEHCS CO CKOPOCTHIO, COU3MEPHMOI1 CO CKOPOCTBIO CBETa Ha-
OJrrogaeTcs. . ...
BAPUAHTBI OTBETOB:
1) cokparieHue pa3MepoB BJI0JIb HAIIPABJICHUS JBUKCHHUS
2) yBenM4eHHE Pa3MEPOB BJOJIb HAIPABICHUS IBHKCHUS

3) cokpaleHue pa3MEPOB B HAIIPABJIEHUHU NEPIIEHINKYISIPHOM JBUKECHHUIO
4) yBenuyeHHE pa3MEpOB B HAMIPABICHUU MEPICHIUKYISIPHOM JBUKCHHUIO

3AJJAHME Ne 8.



Jl1ig uaeanbHOro ra3a Mexay MOJIEKyJIaMu IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) cunsl npUTSHKEHUS
2) CuJIBl OTTAJIKUBAHUS
3) ¥ CWJIBI IPUTSDKEHUS, U CUJIBl OTTATKUBAHUS OJTHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aUMOICHCTBHS

3AJTAHHUE Ne 9.

CpenHsisi KMHETHYECKasi SHEPIrUs MOJIEKYJ Tra3a Ipu TeMmmeparype T 3aBUCHT OT MX
CTPYKTYPBI, YTO CBSI3aHO C BO3MOXXHOCTBIO Pa3JIMYHBIX BHJIOB JIBUKCHUS aTOMOB B MOJICKYJIC.
HpI/I YCJI0BUH, YTO UMCIOT MCCTO TOJIBKO MOCTYMATCIIbHOC U BpAIIATCIIbHOC JABUKCHHUC, CPCIAHAA
sHeprus MoJiekyn a3zoTa (N,) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2) 2
3
—kT
3) 2
..
—kT
4) 2
3AJTAHHUE Ne 10.
Ha pucynke n3obpaxen mukna KapHo B xoopaunarax (P,V). AnmabatHoe pacmmpeHue
IPOUCXOIUT Ha JTarne

v

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

3AJJAHHUE Ne 11



SIBieHHe BHYTPEHHET0 TPEHUS UMEET MECTO MPU HAIUYUU TPAJAUECHTA ...
BAPUAHTBI OTBETOB:

1) CKOpPOCTH CIIOEB KUAKOCTH WJIH raza
2) KOHIIEHTpALKU

3) Temmeparypsl

4) BHEKTPUYECKOTO 3apsia

3AJAHHUE Ne 12

Toueunslit 3apan +¢ HaXOAUTCA B LEHTpe chepuueckoi MOBEpXHOCTU. Ecnu yBenmuuuTh pagmyc

"
cepuyeckoii TTOBEPXHOCTH, TO MOTOK BEKTOPA HAMPSKEHHOCTH 3JIEKTPOCTATHUECKOTO Tons &
4yepe3 MOBEPXHOCTh CHEpHI. ..

BAPUAHTBI OTBETOB:
1) He u3MeHuTCS
2) yBeIUUYUTCS
3) yMeHBIIUTCS
3ATAHHUE Ne 13

[Tone co3mano GECKOHEYHOW PaBHOMEPHO 3apsHKEHHOHN IIOCKOCTBIO C MOBEPXHOCTHOM
IUIOTHOCTBIO 3apsia —C. YKaXUTe HalpaBjieHne yObIBaHUS OTEHI[MANA B TOUKE A.

= 1

[ %]

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCUMOCTh MarHUTHOTO IIOTOKA, TPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIN KOHTYp, 0T BpeMeHu. D/1C HHAYKIMY B KOHTYpE IO MOAYJII0 MaKCUMajbHa Ha
UHTEpBAJeE. ..



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

OTHOCHUTENBHO CTATUUECKUX JIEKTPUUECKUX MOJIEH CIIpaBEAIUBbI YTBEPKIACHU:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUY 3aMKHYTHI
2) DneKTpOCTaTUIECKOE MOJIE ABISAETCS MOTCHIIMATBLHBIM (KOHCEPBATUBHBIM )
3) DneKkTpocTaTHYECKOE TOoJIe JEHCTBYET TOIBKO Ha HETIOABHIKHBIC 3apsiabl

3AJIAHME Ne 16
[TpoMexyToK BpeMeHH, B TEYCHHH KOTOPOTO (a3a KoeOaHus MOoTydaeT npupamieHue 27, Ha3bIBa-
ercd ...
BAPUAHTBI OTBETOB:
1) nmepuon
2) yacTtoTta

3) Kkpyrosas 4acTtoTa
4) da3za konebaHus
3AJIAHHUE Ne 17

CxuagpIBatoTCsl IBa TapMOHMYECKHUX KOJie0aHHs OHOTO HAIMPaBJIEHUS C OJJUHAKOBBIMU MEpPHOIa-
MU. Pe3ynbTupytoiiee KoebaHne UMeeT MaKCUMATbHYIO aMIUTHTYAY TIpH pa3HocTH (a3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
)=
3) 0.5=
4) 0,25n

3AJIAHUE Ne 18



[Tpu ymeHbIeHHH B 2 pa3a aMIUIUTY/bl KOJeOaHUIl BEKTOPOB HANPSKEHHOCTHU 3JIEKTPH-
YECKOI'0 U MAarHUTHOTO IOJIEH IIJIOTHOCTB ITOTOKA YHEPTUH ...

BAPUAHTBI OTBETOB:

1) ymenbmutcs B 4 pasza
2) yMEHBIIUTCA B 2 pa3a
3) ocTaHeTCs HEU3MEHHOM

3AJTAHHUE Ne 19
Ecnm Ha nudpakimmoHHy0 pemeTKy najgaeT Oeblii CBET, To OyneT HaOIoaaThCs. . .

BAPUAHTBI OTBETOB:

1) B eHTpe Oenas monoca, a Mo 00e CTOPOHBI OT HEE PaACIIONIOXKATCS YepeayIOIIUecs pa-

Zy’)KHBIE TIOJIOCKH.
2) nosjoxeHne MHTepPEePeHIIMOHHBIX MAaKCUMYMOB OYyJIeT CMEIaThCs

3) uepeioBaHUE CBETJIBIX U TEMHBIX I1OJIOC

3AJIAHUE Ne 20
3aBUCHMOCTh a0COJIFOTHOTO MOKAa3aTeNs MPETOMIICHHUS BEIIECTBA OT YaCTOThI
n = f (v) Ha3bIBaeTCA ...

BAPUAHTBI OTBETOB:
1) mucniepcueit
2) nonspuzanuein
3) unrepdepeHnuei
4) mudpaxueit
3AJTAHHUE Ne 21

Bo ckonbko pa3 yBeIMUUTCS IMHA BOJHBI, MPUXOAIIAICS HA MAKCUMYM CHEKTPATbHOM
IUIOTHOCTHU U3Ty4YaTeNIbHOCTH, €CJIM TEMIIEPAaTypy YMEHBIINUTD B 4 paza:

BAPUAHTBI OTBETOB:
1) ymenbuutcs B 8 pa3
2) yBenumuuTcs B 4 pasza
3) yBenuuutcs B 8 pas
4) ymeHbImuTCs B 4 paza
3AJIAHHUE Ne 22

IIpu nepexonax aJIeKTpoOHA B aTOME C OJJHOTO YPOBHS Ha JPYrol 3aKOH COXpPaHEHUs MO-
MEHTa MMITyJIbCa HAKJIaJbIBaeT OINpe/AeieHHbIe orpaHnyeHus (mpaBuiio ordopa). B snepreruue-
CKOM CHEKTpe aToMa Bo0poaa (puc.) 3anpeujenHvim epexo oM SBISIETCS. ...



BAPUAHTBI OTBETOB:

1) 2s—1s
2)4f—-3d
3) 3d-2p
4) 2p—1s

3AJAHHUE Ne 23

CxopocThs IpoTOHa B 4 pa3za 0oibIle CKOPOCTH o-4acTHUIlbl. [Ipu 3TOM m1yiMHA BOJTHBI Jie-
Bpoiisniga npoToHa OTHOCUTENBHO O-YaCTHIIBI. ..

BAPUAHTBI OTBETOB:
1) Mensuie B 2 paza
2) bonsmie B 2 pa3a
3) Mensbuie B 4 pa3a
4) JIMHBI BOJTH OJIMHAKOBBI
3AZJAHUE Ne 24

CranmonapusiM ypaBHeHueM lllpeaunrepa ass yacTUIBI B TPEXMEPHOM SILITUKE C OECKO-
HEYHO BBICOKMMH CTE€HKAMH SBJISIETCS YPABHEHHE. ..

BAPUAHTBI OTBETOB:
2
&w+%}§£’w:ﬂ
1) h
2 2. 12
d é{f+2f;:t(E_ma}D X Yo =0
2) dx A 2
iy 2m
+_E.l_f{,r:[]

3) Cf.')‘.:z Hz



2
ZZH (F+ Z Wr=10
4) kB dmeg v

3AJAHHUE Ne 25
B pe3ynbrarte AByX o-pacnagoB U OAHOTO Y-U3IIYy4EHUSI HCXOTHOE PO MOTEPSIIO. ..
BAPUAHTBI OTBETOB:
1) geThipe IpPOTOHA U YETHIPE HEUTPOHA

2) 4eThIpe MPOTOHA U BOCEMb HEUTPOHOB
3) ueThlpe NPOTOHA U JIBa HEUTPOHA



Bapuant — 2
3AJTAHHUE Ne 1.
ITo cBoeMy xapakTepy MOTPEIIHOCTH W3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPABUIbHBIC
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruueckue
2) ciydJaiiHbIe

3) rpyOsie

4) aOCoOTHBIC

5) OTHOCHUTEIbHBIC

6) BBIYHCIUTENIbHbBIE
3AJIAHHUE Ne 2.

Touka M nBHKETCA 1O CIMPAIIU € IIOCTOSTHHOM 110 BEJIMYMHE CKOPOCTHIO B HAIIPABJIICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3ToM BemndrMHa HOPMAJILHOTO YCKOPEHUS . ..

M

i BAPUAHTBI OTBETOB:
1) ymeHsbIIaeTcs
2) He u3MeHsieTcs
3) yBenuuuBaeTCs

3ATAHHUE Ne 3.
Koopaunara Tena x MeHsieTCsl ¢ TEUEHUEM BPEMEHU COTJIACHO 3aKOHY X = 2 — 4¢ + £ rne
BC€ BeIMUYUHbI BbIpaxeHbl B CU. Onpenenure npoeKu0 yCKOPEHUS a,3TOTO Tena.

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

JelicTByromas cuia, IEUCTBYIONIAs HAa TEJIO NPU HM3MEHEHUHU €ro CKOPOCTH Maccoil
m=2kr ¢ v1=20m/c no v2=30m/c 3a At=2c paBHa...

BAPUAHTBEI OTBETOB:
1) SH
2) 10H
3) 2H
4) OH
3AJIAHME e 5.

Ecny MOMEHT nHepuuu Tena yBeJInYuTh B 2 pa3a, a CKOPOCTh €ro BPAIlCHUs YMEHBIIUTD
B 2 pa3a, TO MOMEHT UMITyJIbCa TeNa. ..



BAPUAHTBI OTBETOB:

1) He u3MeHseTcs
2) yBenuuutcsd B 4 pasa
3) ymeHbmuTcs B 4 pasza

4) ymenpmMTCA B 2 pasza
3AJTAHHUE Ne 6.

CromHoi U mofielid (TpyOKa) UMIMHAPHL, UMEIOIINE OJAMHAKOBBIE MAacChl U PaJNYChl,
CKaTBIBAIOTCS 0€3 MPOCKAIb3bIBAaHMs C TOPKH BBICOTOH h. Toraa BepHbIM yTBepKJI€HHEM OTHOCH-
TEJIBHO CKOPOCTHU TE€J Y OCHOBAHUS TOPKH SIBIISIETCS CIIEyIOLIEE:

BAPUAHTBI OTBETOB:
1) GombIe CKOPOCTH CIJIONIHOTO ITMIMHAPA
2) Oouibllie CKOPOCTH IMOJIOTO IIJIMHIPA
3) ckopocTH 000UX TEN OJMHAKOBHI

3AJAHHUE Ne 7.

[Tpu npuOIMKEHNH CKOPOCTH Tella K CKOPOCTH, COM3MEPUMON O CKOPOCTBIO CBETa €ro

macca...
BAPUAHTBI OTBETOB:
1) yBenmuuuBaetcs
2) yMmeHblIaeTcA
3) He u3MEeHseTCs
3AZIAHHUE Ne 8.

ITpu n306apHOM Ipolecce yMEHBIIEHUE TEMIIEPaTyPhl COIIPOBOKAACTCH. ..

BAPUAHTBI OTBETOB:
1) yMEHbIIICHHEM JaBIICHHS
2) yBEJIMYEHUEM JIaBJICHUS
3) naBiieHHWE HE U3MEHSACTCS
3AJIAHUE Ne 9.

CpenHsisi KMHETHYECKasl SHEPIrUs MOJIEKYJ Tra3a Ipu TeMmieparype T 3aBUCHT OT MX
CTPYKTYPBI, YTO CBSI3aHO C BO3MOXXHOCTBIO Pa3IMYHBIX BHJIOB JIBUKCHUS aTOMOB B MOJICKYJIC.
HpI/I YCJI0BUH, YTO UMCIOT MCCTO TOJIBKO MOCTYMATCIIbHOC U BpAalIATCIIbHOC ABUKCHHUC, CPCAHAA
sHeprus MoJiekyn BojasiHoro napa (H,O) pasna ...

BAPHAHTBI OTBETOB:
1y 3kT
5
kT
2) 2
3
kT

3)



—kT
4)
3ATAHHUE Ne 10.
Ha pucynke m3zobpaxen nukn KapHo B koopaunarax (p,V). HM3oTepmudeckoe cxaThe
MPOUCXOAUT Ha JTane
A
. BAPUAHTDI OTBETOB:
1) 3—-4
2) 1-2
3) 2-3
4) 4-1
3ATAHHUE Ne 11
SIBneHue TenIoNnpoOBOAHOCTA UMEET MECTO MPHU HATTMYUU U3MECHEHHUS ...
BAPUAHTBI OTBETOB:
1) TemmepaTypbl
2) KOHIIEHTpALIH1
3) CKOpOCTH CJOEB KHUAKOCTU WU ra3a
4) BHEKTPUYECKOTO 3apsijia
3AJIAHHUE Ne 12
Toueunslit 3apsy +q HaXOAUTCS B LIEHTpe chepruecKoi moBepXxHOCTH. Eciin yMeHbIINUTh
paauyc chepudeckol MOBEPXHOCTH, TO MOTOK BEKTOpa HAMPSKEHHOCTU 3JIEKTPOCTATHYECKOIO
—
nons £ gepes moBepXHOCTH cdeEpHI. ..
BAPUAHTBI OTBETOB:
1) He u3zmeHUTCA
2) yBETUIHUTCS
3) yMeHbLIUTCS
3ATAHHUE Ne 13
[Tone co3nano ToueyHbIM 3apsiioM +q. YKaKHUTe HalpaBlieHUE YBEIMUEHHUs MOTEHLUaIa
B TOYKE A.
1
4 A
+T1 2

BAPUAHTBI OTBETOB:



4) 2
3AJJAHHUE Ne 14

Ha pucynke npencraBineHa 3aBUCHMOCTh MAarHUTHOT'O MOTOKA, MPOHU3BIBAIOIIETO HEKO-
TOPBIA 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJIC UHIYKIUU B KOHTYpPE MOJIOXKHUTEJIbHA U IO BEIUYH-
HE MAKCHMaJIbHA HAa UHTEPBAJIE ...

R

6 tc
-4+

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

3AJJAHHUE Ne 15

OTHOCHTENBHO 3JIEKTPOCTATUUECKHUX MOJIEH CIPaBEUINBO YTBEPIKICHUS:
BAPUAHTBI OTBETOB:

1) CunoBble JIMHNU NIEPECEKAIOTCS
2) DIEKTPUYECKOE MOJIE BUXPEBOE
3) CuioBble IMHUYU HE 3aMKHYTHI

3AJTIAHHUE Ne 16
Pe3onaHc BO3HUKAET NpuU KOJIEOAHUSX. . .

BAPUAHTBI OTBETOB:

1) cBOOOIHBIX
2) 3aTyxaroumx
3) BBIHYKJIEHHBIX
3AJIAHME Ne 17



CkunazpIBatoTCs /1Ba FapMOHMUYECKUX KOJICOaHUSI OJHOTO HalpaBJIEHUS C OJAMHAKOBBIMHU
nepuonamu. PesynpTupyromee kojnebaHue UMeeT MUHUMAIBHYIO aMIUIMTYy MPH pa3HOCTH (a3,

paBHOM ...

BAPUAHTBI OTBETOB:

)=

2) 0

3) 0,57
4) 0,25

3AJIAHUE Ne 18

[Tpu yBenuueHuM B 2 pa3a aMIUIUTYIbl KOJI€OAHUN BEKTOPOB HAIPSDKEHHOCTH 3JIEKTPH-
YECKOI'0 U MarHUTHOTO IOJIEH IIJIOTHOCTB ITOTOKA YHEPTUH ...

BAPUAHTBI OTBETOB:

1) yBenuuures B 4 pasza
2) yBenmuuuTCs B 2 pasza
3) ocTaHeTCs HEU3MEHHOM

3AJIAHUE Ne 19

Ecnu nudpakimuonHyto pemérky moepHuyts Ha 180°, To nudpakinmonHas kKapTuHa ...

BAPUAHTBI OTBETOB:
1) moBepuércs Ha 90°
2) HE U3MEHUTCSA
3) moBepHuéTcs Ha 180°
3AJAHHUE Ne 20

[TonHas monsipu3anus OTPAKEHHOTO CBETA OT MOBEPXHOCTH JMIJICKTPHUKA HaOIIOdaeTCs
IPU yTJie MEXKIY MPETOMIIEHHBIM U OTPaXEHHBIM CBETOM PaBHBIM. ..

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

WuTterpanbHas gydencnyckarenbHas crocooHocts AUT mpu yBenmuueHuu TeMiepaTyphbl
B 2 paza...

BAPUAHTBI OTBETOB:

1) VYBenuuutcs B 16 pas
2) YwMeHnbiaercs B 8 pa3
3) VYBenuuurcs B 2 pasza
4) He uzmenutcs



3AJAHHUE Ne 22

IIpu nmepexonax 3JIEKTpOHA B aTOME C OJHOTO YPOBHS Ha JIPYrOW 3aKOH COXPaHEHUsS MO-
MEHTa MMITyJIbCa HaKJIaJbIBaeT OINpE/EICHHbIe OrpaHuueHus (mpaBuwiio otbopa). B snepreruue-

CKOM CIIEKTpEe aTOMa BOAOPOJa (PUC.) 3anpeuieHHblM TIePEX0I0M SBIISETCH. . .

t s p d f
3 _-ﬁ‘ti“_‘:m—.h_
3
7
]
BAPUAHTBI OTBETOB:

1) 4s-3d

2) 3s-2p

3) 4s—-3p

4) 2p—1s

3AJAHHUE Ne 23

IIpu oxuHaKoBOM JUIMHE BOJIH J1€ bpoilsisd CKOpOCTh 0-4aCTUIbl OTHOCUTEIBLHO CKOPOCTH

IIPOTOHA. ..

BAPUAHTDBI OTBETOB:
1) Gomnbmre
2) MeHbllIe
3) CKOpPOCTH OJMHAKOBBI
3AJIAHUE Ne 24

CranuonapueiM ypaBHeHueM llIpenunrepa uist 4acTUIBI B OTHOMEPHOM SIIHUKE C OecKo-
HEYHO BBICOKMMH CTE€HKAMU SBJISIETCS] YDABHEHHE. ..

BAPUAHTBI OTBETOB:

;
d g,r+2;me:D

1) G."‘IE HE




+—(F )y =0
2) cfxz HE 2
2
Ay + LZIEW =0
3) h
2 Ze?
Ayr+ fjI(E+ Wr=10
4) ol dmeg v
3AJJAHHUE Ne 25

[Ipu Tpex o- pacnagax UCXOAHOE SIAPO MOTEPSIIO. . .
BAPUAHTBI OTBETOB:
1) mecTs IPOTOHOB M IIECTh HEUTPOHOB

2) mIecTh MPOTOHOB W JABEHAAIATh HEHTPOHOB
3) nBeHaaUATh NPOTOHOB U LIECTh HEUTPOHOB



Bapuanr - 3
3AJTAHHUE Ne 1.
KocBennbie n3mepenust Gu3nyecKux BETUYHH MOJTY4alOTCH. . .
BAPUAHTBI OTBETOB:
1) C nomompio (hOpMYJ C HCTIOJIB30BAaHUEM PE3YJIBTATOB MPSMBIX H3MEPEHUH
2) HenocpencTBeHHBIMU U3MEPEHUSMH (PU3HMUECKUX BEIUYHH
3) MHOroKkpaTHBIMH H3MEPEHUSIMHU
3AJTAHUE Ne 2.
Touka M aBMKETCS MO COUpPAIM B HANIPABICHUH, YKa3aHHOM cTpeskoi. HopmanbHoe yc-
KOPCHUC 11O BCJIIMYNHEC HC U3BMCHSCTCA. HpI/I 9TOM BCJIMYHMHA CKOPOCTH ...

BAPUAHTBI OTBETOB:
1) ymMmeHbIIaeTcs
2) He u3MeHsieTcs
3) yBenuuuUBaeTCsS
3ATAHHUE Ne 3.

IIpu npsAMOIMHENHOM IBUKEHUU 3aBUCUMOCTD IIPOWIEHHOTO TEJIOM IIyTH S OT BPEMEHH ¢
umMeeT BuL S = 4t + £. UeMy paBHaA CKOPOCTh T€Ja B MOMEHT BPEMEHU ¢ = 2 ¢ NMPU TAKOM JBUKE-
HUU?

BAPUAHTBI OTBETOB:
1) 8wm/c
2) 4wm/c
3) 12wm/c
4) 2wm/c
3AIAHHUE Ne 4.
Bropoii 3akon HeroToHa MOXKHO CHOPMYITHPOBATH ...
BAPUAHTBI OTBETOB:

1) ckopocTh H3MEHEHHS UMITyJIbCA TEJIa paBHA JEHCTBYIOIIEH HA HETO CUJIE

2) BO BCEX MHEPIMAIBHBIX CHCTEMaX OTCUYETAa BCE MEXaHWYECKUE SBJICHHUS MPOTEKAIOT OIU-
HAKOBO IIpXU OAMHAKOBBIX HAYAJIbHBIX YCIIOBHUAX

3) cwibl, C KOTOPBIMU JIEHCTBYIOT JIPYT HA JIpyra B3auMOJCHCTBYIOIIUE Tela, PaBHBI 1O Be-
JIMYUHEC U ITPOTHUBOIIOJIOXKHEI 110 HAITPABJICHUTIO

4) BcsIKOE TENIO HAXOAMUTCS B COCTOSTHUM MOKOSI MJIM PAaBHOMEPHOTO MPSIMOJIMHEHHOIO JBUXKE-
HHsA, IIOKa BBaHMOHCﬁCTBﬂe C APYIruMHU TCJIaMU HEC 3aCTABUT €T0 UBMCHUTDH 3TO COCTOAHUC

3AJAHHUE Ne S.

Ecnu MOMeHT MHepIuu Tena yBETUYUTh B 2 pa3a U YIJIOBYIO CKOPOCTb €r0 BpallleHUS
YBEJIUYUTH B 2 paza, TO MOMEHT UMITYJIbCa TENA. ..

BAPUAHTBI OTBETOB:

1) yBenmuuutcs B 4 paza



2) He u3MeHseTCs
3) ymensluTcs B 4 pasa

4) yBenuuutcs B 8 pa3
3AJIAHHUE Ne 6.

[ap u monelil nuMHAp (TpyOKa), UMEIOLINe OJMHAKOBBIE MACChl U PAJAMYChI, CKAaThIBa-
I0TCs1 0€3 IMPOCKaJIb3bIBaHMsI C TOPKH BbICOTOM h. Torzna BepHBIM yTBEP)KICHHEM OTHOCHTEIBHO
CKOPOCTH T€Jl y OCHOBAHUs F'OPKU SBISETCA CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OombIe CKOPOCTH HIapa
2) Oouibllie CKOPOCTH IMOJIOTO IIJIMHIPA
3) ckopocTH 000UX TEN OJMHAKOBHI

3AJTAHHUE Ne 7.
CrepkeHb IBUXKETCSI CO CKOPOCTHIO, COM3MEPUMON CO CKOpOCThIO cBeTa. Hampasnenue
CKOPOCTH MEPHEHAUKYISIPHO CTepkHIO. [Ipr 3TOM AsTMHA CTEpKHS OTHOCUTEIHHO 3eMJH ...

BAPUAHTBI OTBETOB:
1) craner Kopoue
2) cTaHeT JJIMHHEE
3) He U3MEHMTCS
3AIAHHUE Ne 8.
[1aTh OCHOBHBIX 3aKOHOB HJCATHHOTO Ta3a — ATO ... YKa3aTh BCE MPABWIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3akon /laapTOoHa

2) 3akoH boiug - Mapuorra

3) 3akon llapmns

4) 3akon ['eii — JItoccaka

5) 3akon Knaitnepona — Knay3suyca
6) 3akoH Ban-nep-Baanbca

7) mnepBOe Ha4yajo TEPMOJUHAMUKU
8) BTOpOE HayaI0 TEPMOANHAMUKHI

3AJJAHME No 9.

CpenHsisi KHHETHYECKasi SHEPrus MOJIEKYJIbl UACAIbHOTO ra3a npu teMieparype 7' paBHa

g= kT . o
2 . 3paech i=n,tng, +2ny,, TAE Ny, Ngp, N, — YACIO CTENEHEH CBOOOBI MOCTYNATEIBHOTO, Bpa-
IIaTEJILHOTO U KOJIe0aTeIbHOTO ABMKEHUH Mostekyibl. st yrinekucinoro ra3a (CO2) yucio i pas-

HO ...

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

Ha pucynke nzo6paxen muki Kapro B koopaunarax (P,V). AnunabatHoe cxxatue mpouc-
XOOUuT Ha JTaIIc ...

v

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

3AJJAHHUE Ne 11

Asnenune quddy3un xapakrepruszyer nmepeHoc. ..

BAPUAHTBI OTBETOB:

1) maccer
2) sHepruu
3) ummysbca HallpaBJIEHHOIO ABH)KCHHUS

4) BIEKTPUYECKOTO 3apsijia
3AJIAHHUE Ne 12

Toueunslit 3apsa +q HaXOAUTCS B LEHTpe cheprudeckoi nmoBepxHoCcTH. Ecnm 3apsin cMe-

CTUTh U3 LEHTpPa cdepbl, OCTABIISS €r0 BHYTPU HEE, TO MOTOK BEKTOpPa HAMPSIKEHHOCTU IEKTPO-
—

CTATHYECKOTo Moyt £ uepes MOBEPXHOCTH CepHl. ..

BAPUAHTBI OTBETOB:

1) He u3MeHuTCS
2) yBeIUUYUTCS
3) yMeHBIIUTCS



3AJAHHUE Ne 13

[Tone co3maHo TOYEUHBIM 3apsSAOM — (. YKaXHUTE HalpaBieHHe yBeIWYeHHs MOTeHIata

B TOUYKE A.
1
4 A
. 2
3
BAPUAHTBHI OTBETOB:
1) 2
2) 1
4) 4
3AZIAHUE Ne 14

Ha pucynke npezacraBieHa 3aBUCUMOCTh MarHUTHOTO MOTOKA, MPOHU3BIBAIOLIETO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D /]C MHAYKIUY B KOHTYPE PABEH HYJIIO HA y4acTKe. ..

et e = = =
e e === =

L=}

-

L}

BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUUECKUX MATHUTHBIX IOJIEH CIIPaBENIUBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CutoBBIC IMHUY MarHUTHOTO ITOJIS SIBJISIOTCS 3aMKHYTBIMHU.

2) MarHuTHOE Tojie He COBepIIaeT padOThl HAJ ABIKYLUIUMHCS 3JIEKTPUUECKUMHU 3apsi-
JaMU.

3) MarauTHoe noJje AeMcTByeT Ha MOKOSALIUNCS 3aps/l.

3AZJAHUE Ne 16
KonebaTenpHbIi Mporece XxapakTepru3yeTcs ... YKa3aTh BCE MPABUIbHBIC OTBETHI.



BAPUAHTBI OTBETOB:

1) ammuTynoun
2) dazoit

3) wacroroit

4) BpemeHeM
5) KoopaMHATON

3AJAHHUE Ne 17

CkiaipIBatOTCsl B TAPMOHUYECKUX KOJIeOaHHs OJJHOIO HAIPABJIEHHS C OJMHAKOBBIMHU NEPHOAA-
mu. Pesynprupyromee kojgebaHue nMeeT MaKCUMaJIbHYIO aMIUIMTYAy NPU pa3HOCTU (a3, paBHON

BAPUAHTBI OTBETOB:
)0
AN
3) 0,57
4) 0,25
3AJAHHUE Ne 18

I/IznyquHe SJICKTPOMArdMTHBIX BOJIH ITPOUCXOJUT ...

BAPUAHTBI OTBETOB:

1) mpu noKoe IEKTPUUECKUX 3apsII0B

2) Bceraa

3) pu yCKOPEHHOM JBUKEHUHU JIEKTPUUYECKUX 3apsI0B

4) npu IPSIMOJIMHEHTHOM PaBHOMEPHOM JIBHIKCHUU 3apsiI0B

3AJJAHHUE Ne 19

Judpakuueit cBeTa Ha3bIBACTCA . ..

BAPUAHTBI OTBETOB:

1) orubanue cBETOBBIMH BOJIHAMH IMPETIATCTBUH
2) OTpa)Ke€HHE U MPEJIOMIICHHE CBETOBBIX BOJIH
3) IpOCTPaHCTBEHHOE NEPEPACIPEACIIEHUE IHEPIUHM CBETOBOIO M3JIYyUYEHUS IIPU HaAJIOXKeE-

HHUHU IBYX CBCTOBBIX BOJIH

3AJAHHUE Ne 20

Jlucniepcusi, Mpu KOTOPOI MOKazaTesb MPEJIOMICHUS YMEHBIIAETCS C YBETUYEHUEM JITH-
HbI BOJIHBI, HA3bIBAETCHA ...

BAPUAHTBI OTBETOB:

1) HopmanbHOM TUcTiepcuei
2) aHOMaJILHOM JAHMCTIEpCUEH
3) aucniepcueil mokasaresns NpeIoMIICHUS



3AJIAHUE Ne 21

Bo ckonbko pa3 u3MEHUTCS MHTErpaibHas JyudeucimyckaTenbHas criocoonocts AUT, ec-
JIM TeMIepaTypy Tejaa yBEIUYuTh B 2 pasza?

BAPUAHTBI OTBETOB:
1) yBenuuurcs B 8 pa3
2) yBenuuuTcs B 16 pa3
3) ymenbmmTcs B § pas
4) ymenbmutcs B 16 pas
3AJTAHHUE Ne 22

IIpu nepexonax 3JIEKTpOHA B aTOME C OJHOTO YPOBHS Ha JIPYrOW 3aKOH COXPaHEHUsS MO-
MEHTa MMITyJIbCa HaKJIaJbIBaeT OINpE/EICHHbIe OrpaHuueHus (mpaBuwiio otbopa). B snepreruue-

CKOM CIIEKTpe aTOMa BOA0POJa (PHC.) 3anpeuieHHblM TIePEX0I0M SBIIETCH. . .

T s p d f
2 P
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p—1s
3) 3s—2p
4) 4p - 3d
3ATAHHUE Ne 23
DJNEKTPOH U 0-4acTUIa UMEIOT OJMHAKOBbIE CKOPOCTH. [[nnHa BoiHBI A¢ bpoiins anek-
TpOHa OTHOCHUTEIILHO (-4aCTHULIbI Oyner

BAPUAHTBI OTBETOB:

1) Gomnbmre
2) MeHbllIe



3) OyayT UMETh OJIMHAKOBBIC 3HAUCHHUS

3AJAHUE Ne 24

CranumonapubeiM ypaBHeHueM llIpeguHrepa ajis 2JIeKTpOHA B BOJAOPOJIONOI00HOM HOHE
SIBIIAETCS YpaBHEHUE. ..

BAPUAHTBI OTBETOB:
2 Ze*
Ayr+ T(E+ =10
1 b5 dme ¥
2 212
d f+2T(E ey X Yo =0
2) Ax h 2
2
&w+%rfﬁ'w:ﬂ
3)
dly | 2m
Y5 Ew=0
4) dx i
3ATAHUE Ne 25

["'amMmma-nu3nydeHue — 370 MOToK ...
BAPUAHTBI OTBETOB:

1) KBaHTOB PJIEKTPOMATHUTHOTO U3JIYYCHUS, UCITYCKAEMBIX aTOMHBIMU SAPAMHU
2) SIEKTPOHOB
3) simep aTOMOB TeNus



Bapuanr — 4

3ATAHHUE Ne 1.
YcTaHOBHUTE COOTBETCTBUE MEKAY (DU3MUECKUMH MOHATHEM U ompereneHueM. Llena ne-
JICHUS] U3MEPUTEIHHOTO MPUOOpa OMpEeNseTcs ...

BAPUAHTBI OTBETOB:

1) oTHoOmIEHWEM TIpHUAEa U3MEPEHHUH K YHCITY IeJICHUN ITKaJIbI mpubdopa
2) OTHOIIEHWE TIEpPEeMEIICHHs yKa3aTells Mpuoopa K 3HAYCHUIO U3MEPSEMON BETMYMHBI, BbI-
3BaBILICH 3TO MEpPEMENICHUE
3) kak mpousBeneHue Ko3ddunuenta CTpIOICHTA HAa YUCIIO JIEICHUH IIKaJIbl Tpuoopa
4) mpowusBeaeHUEM TIpeesia U3MEPEHUH Ha YMCIIO0 JISJICHUH TIKaIbl Tpuoopa
3AJTAHUE Ne 2.

Touka M gBrKeTCs 110 ClIMpany B HAIIPABJICHUM, YKa3aHHOM cTpenkoi. HopmanbsHoe yc-
KOpEHUE 110 BEJIMYMHE He u3MeHsercs. [Ipu 3ToM BenmynHa CKOPOCTH ...

G BAPUAHTBI OTBETOB:

1) yBenmuuuBaetcs
2) yMmeHbLIaeTCA
3) He U3MEeHseTCs
3ATAHHUE Ne 3.
3aBHCUMOCTh KOOPAWHATHI X T€JIa OT BPEMEHH UMEET BUI X = [ + 2t + 37 Uemy paBHa
IPOEKILIHsI CKOPOCTH Tena Ha ocb OX B MOMEHT BPEMEHH ¢ = 3 ¢ IIPU TAKOM JBUKECHUU?

BAPUAHTDBI OTBETOB:
1) 20 m/c
2) 34 wm/c
3) 6mM/c
4) 18 m/c

3AJJAHME Ne 4.,
Bec Tena — 3T0o cuna ...
BAPUAHTDBI OTBETOB:

1) c KoTOpOii TEJIO ACHCTBYET HAa OMOPY WIIH ITOIBEC

2) TpaBUTAIMOHHOTO B3aUMOJEHCTBUS MEXK]Y TEJIOM U 3eMIIEH
3) C KOTOpO¥i oropa WM MOABEC ICUCTBYET Ha TEJIO

4) c KOTOpOIl B3aUMOJIEHCTBYIOT J1Ba TEJIa

3AJIAHME e 5.

[Ipu pacuere MOMEHTOB HMHEPIMHU Tejla OTHOCUTEIBHO OCEH, HE MPOXOIAIIUX dYepe3
IEHTP Macc, UCToNb3yIoT Teopemy lltelinepa. Ecnu ock BpalieHus TOHKOCTEHHOW TPYOKH Tmepe-



HECTH M3 IIEHTpa MacCc Ha 0Opa3yromlyr (puc.), TO MOMEHT MHEPIIMH OTHOCHTEIBHO HOBOW OCH
YBCIIUYUTCA B ...

BAPUAHTBI OTBETOB:
1) 2pa3a
2) 3 paza
3) 4pa3a
4) 1,5 paza
3AJTAHHUE Ne 6.

CromHoi ¥ mofielid (TpyOKa) UUIMHAPHL, UMEIOIINE OJAMHAKOBBIE MAacChl U PaJNYCHI,
CKaTBIBAIOTCS 0€3 MPOCKAIb3bIBAaHMsI C TOPKH BbICOTOH h. Toraa BepHbIM yTBEpKI€HHEM OTHOCH-
TEJIbHO BPEMEHU CKATBIBAaHUSI K OCHOBAHUIO TOPKH SIBJISIETCS CJIEYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObicTpee cKaTHTCS CIUIOUTHOW IIUITHHIIP
2) ObIcTpee CKaTUTCS MOJIBIA HITUHIP
3) o0a Tena cKaTATCS OJHOBPEMEHHO

3AJIAHME Ne 7.

Kocmuueckuit kopalib JETUT CO CKOPOCTBIO, COM3ZMEPUMOI CO CKOPOCThIO cBeTa. Eciun
OJIMH KOCMOHABT, OTHOCUTEJILHO BTOPOr0, MIOBOPAYMBAET CTEPKEHDb U3 BEPTUKAIBHOTO IOJIOXKE-
HUS B TOPU30HTAIBHOE, TO OTHOCUTEIBLHO BTOPOTI'O CTEPIKEHD . ..

BAPUAHTBI OTBETOB:
1) craner kopoue
2) cTaHeT AJMHHEE
3) nnvHA HE U3MEHUTCS
3AZTAHHUE Ne 8.

MOI[GJ'H: HACAJIBbHOrO ra3a 3akjro4acTcia B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJlbl 10 CPABHEHUIO C MEXMOJIEKYISIPHBIM PACCTOSTHUEM
2) MeXIy MOJIEKYJIaMH YUYUTBHIBAIOTCS CHIIBI IPUTSKEHUS M OTTAIKUBAHUS
3) oSHepruei ABUKEHUS MOJICKYJ MOKHO ITpeHeOpeUb
4) MOJEKyJbl IPEACTABIAIOTCS TBEPABIMU

3AJJAHME No 9.



Cpenusis KHHETHYECKasi SHEPTUsl MOJISKYIIbI UCaIbHOTO ra3a mpu TeMieparype 7 paBHa
)
g§=—kT ] .
2 . 3g;ech ,i=n,tng +2ni, TAE Ny, Ng, N, — YUCIO CTEICHEH CBOOOIBI IOCTYHNATEIBLHOTO,
BpaIaTeIbHOTO M KOJeOAaTeIbHOTO ABMKEHUN MOJIEKYJIbI. [Ipu yclioBHH, 9TO UMEIOT MECTO TOJIb-
KO TIOCTYTAaTeIbHOE U BpallaTelIbHOE IBIKEHUE, U1 Bogopoaa (H,) umcrno i paBHo ...

BAPUAHTBI OTBETOB:

2)
3) 8

3AJAHUE Ne 10.

Ha pucynke n3o6paxen ki Kapuo B koopaunatax (P,V). M3oTepmuueckoe pacmmpe-
HUC MPOUCXOJUT HA 3TAIIC ...

v

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

3AJTAHHUE Ne 11
Asnenune quddy3un ©MeeT MECTO ITPU HATMYUU TPAJIUCHTA ...
BAPUAHTBI OTBETOB:

1) KOHIIEHTpauu
2) TemnepaTypsl
3) CKOpOCTH CIIO€B KMIKOCTH HJIM Ta3a

3AJJAHHUE Ne 12

Toueunslii 3apsn +q HaxomuUTCA B IEHTpe cdepuueckoil moBepxHOCTH. Ecnmu 100aBUTH 3apsn

N
+¢gBHYTPH Cepsl, TO MOTOK BEKTOPA HANPSKEHHOCTH 3JIEKTPOCTATHUECKOro mois £ uepes mo-
BEPXHOCTH CEPHL. ..

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCS
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

[Tone co3mano GECKOHEYHOW PaBHOMEPHO 3apsHKEHHOHN IIOCKOCTBIO C MOBEPXHOCTHOM
IJIOTHOCTBIO 3apsifia —0. YKaXUTE HAMpPaBICHUE BEKTOPA HAMPSXKEHHOCTH JIEKTPUUECKOTO MOJIs
B TOYKE A M HampaBJeHHE YBEIMUYEHUS MOTEHIMANA B TOUKE A.

-G 1

BAPUAHTBI OTBETOB:

1) 4u?2
2) 1u3
3)3ul
4) 2u4
3ATAHUE Ne 14
Ha pucynke npencraBieHa 3aBUCUMOCTh MATHUTHOTO ITOTOKA, IIPOHU3BIBAKOIIETO HEKOTOPBIN
3aMKHYTBIN KOHTYp, OT BpeMeHH. D/]C HHIYKIIMN B KOHTYpE NOJIOKUTENbHA U 110 BEIMYMHE MU-
HUMAaJIbHA HAa UHTEPBAJE. ..

B i e e

v
5
s
w
B s o
0
o)

BAPUAHTBI OTBETOB:
1)
2)
3)
4)
S)E

Ow» 0

3AJJAHUE Ne 15
OTHOCI/ITCHBHO CTAaTUYCCKUX MAarHUTHBIX HOHeﬁ CHpaBe,Z[JII/IBBI YTBep)I(,Z[GHI/IH:
BAPUAHTBI OTBETOB:

1) MarauTHOE 1oJie ACHCTBYET TOIBKO Ha ABUKYIIUECS SJICKTPUICCKUEC 3apSJIb.

2) MaruuTtHoOe 1oJie SIBJIIEeTC JEHCTBYET TOJBKO HA MOKOALIUECS 3apsiibl.

3) TloTrok BekTOpa MarHUTHOW WHIYKIIMH CKBO3b MPOU3BOJBHYIO 3aMKHYTYIO TIOBEpPX-
HOCTb OTJIMYCH OT HYJIA.

3AJAHHUE Ne 16



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

1) skcnonenma

2) cunycouoa

3) mapabona

4) runep6omna

3AJJAHME Ne 17

CkJaipIBatOTCs 1BA TapMOHMYECKUX KOJIeOaHHUs OJHOTO HANpPAaBJICHUS C OJMHAKOBBIMU YacTOTa-
MH ¥ PaBHBIMH aMIUTUTyAaMu Ag. [Ipu pazHoctn pa3 Ag = m ammmTyaa pe3yabTHPYIOIIETro KO-
neGaHus paBHa. ..

BAPMAHTBI OTBETOB:
1) 0
2) Ao
3) 2 A,
4) 3 A,
3AJIAHUE Ne 18

ITonepeyHbIMU BOJTHAMY U3 NIEPEYUCIICHHBIX HUXKE BOJIH SBIIIOTCA ...
BAPHUAHTBI OTBETOB:

1) paanoBOJIHBI
2) 3ByKOBBIE BOJIHBI B BO3/lyXe
3) yabTpa3ByKOBBIE BOJIHBI B JKUJKOCTH

3AJJAHUE Ne 19

MoHOXpOoMaTHYeCKUM Ha3bIBACTCS CBET ...
BAPUAHTBI OTBETOB:

1) ogHOI OTNIpeICIEHHON M CTPOTO MMOCTOSTHHOM YaCTOTHI
2) 11000 9acTOTHI
3) B BUAMMOM Jarna3oHe JUIMH BOJIH
4) pacpoCTpaHsIOIIMIICS B BaKyyMe

3AZJAHUE Ne 20

SIBnenne AUCTICPCUN HaG.HIO,Z[aeTCH B IpUPOJAHOM SABJICHUHU ...

BAPUAHTBI OTBETOB:

1) pagyra
2) pany>KHbIE KapTUHBI Ha MBUIBHOM ITy3bIpe
3) ceBepHOE CUSTHUE

3AJAHHUE Ne 21



JUinHa BOJIHBI, IPUXOASILASACA Ha MAKCUMYM CIIEKTPajIbHOW IUIOTHOCTH W3Jy4aTeNIbHO-
ctu (I'A), ymenbumiacs B 2 pa3za. [Ipu aTom Temneparypa tena ...

BAPUAHTBI OTBETOB:
1) ymenbmniach B 4 pasza
2) yBenuumiach B 2 pasa
3) yBenuumiiack B 4 paza
4) ymeHbpIIUJIACh B 2 pasza
3AJIAHHUE Ne 22

IIpu nepexonax 3JIEeKTpoOHA B aTOME C OJJHOTO YPOBHS Ha JPYrod 3aKOH COXPaHEHUs MO-
MEHTa MMITyJIbCa HaKJIaJIbIBaeT OINpE/EICHHbIe OrpaHuueHus (mpaBuwiio otbopa). B sHepreruue-

CKOM CIIEKTpe aToMa BOA0POJa (PUC.) 3anpeuieHHblM TIePEX0I0M SBIISETCH. . .

T s p d f
1 e
I
| S
BAPUAHTBI OTBETOB:
1)3s—2s
2)3d-2p
3)4s—-3p
4)3s—2p
3AJIAHUE Ne 23

DJIEKTPOH ¥ HEUTPOH JBHXKYTCS C OJIMHAKOBOW CKOPOCTHIO. [Ipu 3TOM mjiMHA BOJIHBI JI€

Bpotins Gomnpie ...

BAPUAHTBI OTBETOB:
1) y HeiTpoHa
2) y 2IEeKTpoHa
3) UIMHBI BOJIH OJJMHAKOBBI
3AJIAHUE Ne 24

Hecrannonapueim ypaBHeHueM lllpenunrepa siBiasieTcst ypaBHEHHUE. ..

BAPUAHTBI OTBETOB:
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3AJIAHME Ne 25
dDoTOH — PTO YacTHILIA ... ITOJIS.
BAPUAHTbBI OTBETOB:

1) rpaBUTaLIMOHHOTO
2) BIEKTPUUIECKOTO

3) MarHuTHOTO

4) BIEKTPOMArHUTHOTO



