MuHHCTEPCTBO HAYKU U BhIcIIero odpazoBanus Poccuiickoit denepannu
HuxHekaMCKuii XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJIBHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

(HXTU ®I'BOY BO «KHUTVY»)

sl YTBEPXIAIO
. 3aMe6THTenL nupekropa no YP
|22 |
/ f// — H.W. Huxudopona
N S 74 « 12» 04 2021r
\\:.\ »_,'w-»',;f-'—;’"r/'

S

®OH/I OHEHOYHbBIX CPEJICTB
M0 JUCHUIIIMHE (MOYJIIO)
b 1.5.13. ®u3zuka

(HanMeHOBaHHE JUCHUIUINHBI (MOIYJIS))

15.03.02 «TexHOJOTHYECKHUE MAIIMHBI K 000PYTIOBAHHEY
(Ko ¥ HAMMEHOBaHWE HAMPaBIEHUs MOATOTOBKH/ CTIEIIUATIHLHOCTH)

Oo6opynoBanue HedTEra3onepepadoTKH
(HanMeHOBaHUE MPOQUIS/ TIPOrPaMMBbI/HATPABIEHHOCTH/CIIEI[MATTA3ALMHN )

baxanasp

KBajuuKanus

O4YHas1, O4YHO-3a04YHasn
(dopma oOydeHust

Hwuxnexamck, 2021 r.



Cocrasutens POC:
[Tpodeccop mukia

¢bu3MKO-MaTEMaTHUECKUX TUCHUTUINH E.B. fIxoBieBa

®OC paccMOTpEH U 0I00pEH Ha 3aceTaHUH IIUKJIA (PU3NKO-MAaTeMaTHYSCKUX JTUCITHU-
e, npotokos ot 01.03.2021 . Ne 7

3aB. nukiaIoM OMJ] /’g/:" T.I'. MakyceBa

COI'IACOBAHO

[Tpotoko:n 3aceqanus kadenpsl ManivH ¥ anmapaToB XMMUYECKUX MPOU3BOJICTB, Pe-
ANM3YIOIICH MOATOTOBKY OCHOBHOM oOpa3oBarenbHOM mporpammber oT 10.03.2021 r.

Neo7

3aB. kadenpoit MAXII .4 N.A. CabGanaeB

DKCHepr:
OtBercTBeHHbid 3a OOIT, pazpaboTumk
W.H. Manaeiies, noteHT kabeapsl MAXIT

HXTHU ®I'BOY BO «KHUTY» % ?

®.1.0., 10KHOCTD, OpraHU3aLMsl, TOAMUCH




Ilepeuens Komnemenyuii U UHOUKAMOPOB OOCHUNICEHUSA KOMNEMEHYUNL ¢ YKA3AHUEM IMAN0E POPMUPOSAHUS 8 NPOUECCE OCE0CHUSL OUCUUNIUHDL
Komnerenmus:
OK-7  crmocoOHOCTBIO K CAMOOPTaHU3AIMK U CaMOOOPa30BaHHIO;
OIIK-2 BiageHWEeM OCTATOYHBIMH JIJIsl TIPO(ECCUOHATBLHON AeSITeIbHOCTH HaBBIKAMHU Pa0OTHI C MIEPCOHATBHBIM KOMITBIOTEPOM;
OIIK-3  3HaHHMEM OCHOBHBIX METOJOB, CLIOCOOOB M CPEJCTB IMOJIYUEHHUs, XpaHEHUs, TepepabOoTKH HH(OPMAITUH, YMEHUEM HCIIOIb30BaTh IS
pelIeHrss KOMMYHUKATUBHBIX 33]1a4 COBPEMECHHbBIE TEXHUYECKUE CPEJICTBA U MH(DOPMAIIMOHHBIC TEXHOJIOTHH C HCIIOJIb30BAHUEM TPAJIUIIMOHHBIX HOCH-
Tenel nHdopMaImu, pacrpeeICHHBIX 0a3 3HaHMM, a TakKe HH(POpMaIUU B TI00ATHHBIX KOMITBIOTEPHBIX CETSIX.

Huourxamopuwt 00- Dmanst hopmuposanus Komnemenyuu
CMUdICEHUs KOMNe- (yxkazams ece memwi u3 PIIJ])
z Haumenosanue oyenou-
menyuu Jexkyuu Ilpakmuueckue Jlabopamopnuie 3ans- Kypcoeoit npoexm (pa-
HO20 cpeocmea
3anamus, 1abopamop- mus ooma)
HblI NPAKMUKYM
OK-7 Tema I, He npedycmompenwr | Tecmuposanue,  konmpons-

Tema 2, Tema 4, Tema 1, Has paéoma, pacuemnas pa-
Tema 3, Tema 5, Tema 2, ooma,
;xz ? Tema 7 Tema 3, nabopamopmasn paboma, Kon-
Tema 6: Tema 4, cnexkm no CPC, konnokeuym,
Tema 7, Tema 5, IK3AMEH
Tema 8, Tema 7
Tema 9

OIIK-2 Tema I, He npedycmompenwt | Tecmuposanue,  konmpoiy-
Tema 2, Tema 4, Tema 1, Hasa paboma, pacuemnas pa-
; ixz 436 Tema 5, Tema 2, ooma, nabopamopunas pa-
Tewa s, Tema 7 Tema 3, ooma, koucnekm no CPC,
Tema 6, Tema 4, KOJULOKGUYM, IK3AMEH
Tema 7, Tema 5,
Tema 8, Tema 7
Tema 9

OIIK-.3 Tema I, Tema 1, He npedycmompenut | Tecmuposanue,  konmpoiy-
Tema 2, Tema 4, Tema 2, nas paboma, pacuemnasn pa-
;ixz 431’ Tema 5, Tema 3, ooma, nabopamopmnas pa-
Tema 5; Tema 7 Tema 4, ooma, koncnekm no CPC,
Tema 6, Tema 5, KOJL1OKGUYM, IK3AMEH
Tema 7, Tema 7
Tema 8,
Tema 9




Ilepeuens ouenounvix cpedcme no oucyuniune Ouzuxa

1 cemecTp (ouHasi popma)

Ouenounovle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 9 18 30
Pacuemnan paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

1 cemecTp (04HO-3204Has1 hopMma)
Ouenounvle cpeocmea Kon-6o0 | Min, oannoe Max, oanio06
Jlabopamopnas paboma 4 18 30
Pacuemmnas paboma 3 9 15
Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTtp (ouHas popma)

Ouyenounvle cpeocmea Kon-éo | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnasn paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnoxeuym 5 10 15
Hmozosoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmoczo: 60 100

2 cemecTtp (04uHO-3204Has popma)
Ouenounovle cpeocmea Kon-6o | Min, 6annoe Max, oannoe
Jlabopamopnas padoma 4 8 12
Pacuemnan paboma 2 4 8
Koumponvnaa paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmoz060e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 po0esoB; HCUepIbIBaIOIIE, [T0CIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BHJIAMU [IPUMEHEHHS 3HA-
HUH; UCHIOJIB3YET B OTBETE JOMOJIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; POSBISET CAMOCTOSTENILHOCTh IPY BBINOJIHEHUH 3a1aHUI

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHITOIHEHBI, KAYECTBO MX BBHIMOJHEHHS JTOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY U3J1araeT
€ro, He JJONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHLHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHYe-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIIbHBIE (QOp-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OHCHKa «3a4YTC€HO» BBICTABJIIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCHI 110 TCMaM
JUCHHMIIIHMHBI ITOCICAOBATCIBbHBI, JTOTHYC-
CKH H3JIOKEHBI, AOIYCKAaIOTCA HE3HAYH-
TCJIBHBIC HCJOYETEI B OTBETE CTYJACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPaMMHOrO MarepHaja, JOIYyCKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUK HE BBIIIOJHEHO, KAYECTBO UX BBITMOJIHEHHUS OIICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OLIGHKa «HC 3a4TCHO» BBICTABJIACTCS CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATHUH TEMBI JUCHUIIJIMHBI, HC OTBCYACT
Ha JAOOIOJHUTCIIBHBIC M HABOJAIIME BO-
IIPOCHI ITPpETIoJaBaTCIIsA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne n/m |HaumenoBanue Kparkasa xapakrepuctuka oueHod-|IIpencrasienue
OLIEHOYHOIO  CpEJI-|HOr0 CpecTBa OLICHOYHOTO
CTBa cpencTBa B poHIIE
1 2 3 4
1 |Dk3amen CpenctBo, mospossoniee oueHuTh KoMmiiekr 3x3a-
3HaHUA, YMEHUS U BiIaJIeHUs1 00y4da- | MEHAalMOHHbIX
IOLIETOCs] 0 YYEOHOH TUCIUILINHE. |OMIIETOB
2 |PacuetHo-rpaduue- |CpencTtBo mpoBepku ymeHHHl npu-|Komiuiekr 3ana-

ckas pabora

MEHSITh MOJIy4YEHHbIC 3HAHUSA IO 3a-
paHee ONpeaeIICHHON METOINKE IS
pelieHus 3aaa4 Win 3aJJaHUi 10 MO-
IO WIA TUCUUTUIMHE B LIEJIOM.

HUU JUIS BBIIIOJI-
HEHUSI pacyeTHO—
rpaduueckoil pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
y4eOHOTO MaTepuala TeMbl, pasjesna
WM Pa3lelioOB TUCIUIIINHBI, Opra-
HU30BaHHOE KaK y4eOHOE 3aHATHE B
BUJIE coOecenoBaHMs IPErno/ aBa-
TEJsl ¢ 00YUYAIOIIMMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ota

pa-

CpencTBo NpOBEPKH YMEHUU IIPHU-
MEHSTH MOJyYEHHBIE 3HAHUS JUIs pe-
HIEHUS 3a7a4 ONPEIEICHHOTO THUIa
110 TEME WJIU pa3iely.

Kommnekt KoH-
TPOJIBHBIX  3aja-
HHUM 110 BapuaH-
TaM

3amura gabopatop-
HOM paboThI

CpencTBo, MO3BOJISIONIEE OIEHUTH
yMEHUE U BJIaJICHUE 00yUaroIerocs
u3JlaraTh CyTh ITOCTAaBJICHHOW 3a-
a4, CAMOCTOSITEIBHO MPUMEHSITH
CTaHAAPTHBIE METOIbI TTOCTABJICH-
HOM 3aJa4M C NUCIIOJIb30BaHUEM NMeE-
foleicst mabopatopHoit 0asbl, Tpo-
BOAUTh  aHAIM3  TIOJIYYCHHOTO
pesynbTaTa paboThl. MOXKET BBITION-
HSTHCS B UHIWBUYyJIbHOM TIOPSIIKE
WM TPYIIIION O0YYarOINXCS.

Tewmsbr 1aboparop-
HBIX paboT.

IlonroToBKa  KOH-
CIIEKTa IO TEME, BhI-
HECEHHOI'0 Ha caMo-
CTOSATEIILHOC
U3y4YCHHUE.

[TponykT camocTOATETHHON PabOTHI
CTYyJIEHTa, MPECTABISAIONUNA COOOM
NOJTOTOBKY KOHCIIEKTa MO y4yeOHO-
pPaKTUYECKOH, yueOHO-HuccIen0Ba-
TEJIbCKOW WJIU HAYYHOM T€ME, BbIHE-
CEHHOM Ha CaMOCTOSITENIbHOE U3yye-
HUE.

Tembl  cooOre-

HUU




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1a4)

3anaun PEKOHCTPYKTUBHOTO
YPOBHSI, IO3BOJISIFOLIME OLEHUBATH U
JUArHOCTUPOBATh YMEHHS CUHTE3U-
poOBaTh, aHAJIU3UPOBATH, 00OOIIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TEpUaJ, C YCTAHOBJIEHUEM IMpH-
YUHHO- CJIEJCTBEHHBIX CBSI3€H U
(opMyJIMPOBAHUEM BBIBOJIOB

Kommiext 3amau
I MIpaKTUye-
CKUX 3aHATUU

Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3a-
TaHWH, MO3BOJISAIONIAsT aBTOMATU3HU-
poBaTh  MpOLENypy  H3MEpeHHs
YPOBHS 3HAaHUM U yMEHHUI oOy4aro-
IIEerocs.

doHag  TECTOBBIX
3aJlaHuy ISl TIPO-
BEJICHUS HTOIO-
BOIO TECTUPOBA-
HUS o
TUCIUILINHE




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET

@axyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Y4eOHbIM TIJIaHOM MO HampapieHUIo MoAroToBku 15.03.04 TexHoJIOTHYECKHE Ma-
IIUHBI U 000pYI0BaHUE /71 00yYaIOIMMXCs MPEyCMOTPEHO ITPOBEICHUE JTabopaTop-
HBIX 3aHATHH 110 gucHuiuinae Pusuka.

JlaGopaTopHbIe 3aHITHS IO AUCITUILINHE MMPOBOASATCS B CIEIIHATILHO 000PY10-
BaHHBIX JJAOOpATOPHIX C MPUMEHEHHEM HEOOXOJAUMBIX CPEACTB OOydeHus: Jabopa-
TOPHOTO 00OpyIOBaHUs, 0OpPa3OB sl UCCICAOBAHUN, METOJUYECKUX MOCOOHUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpabOTKa CTYJAECHTAMU OMpE/IeSICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTndeckre BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOIi padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTcs KOCBEHHBIC U3MEPEHHS OT MPSMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTE anTOPUTMBI OMPEACICHUS JTOBEPUTEIHLHOTO MHTEPBAA TIPH TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnass padora Ne2. P.111.OnpenencHue yCKOPEHHUsI CUIbI TSXKECTH HPU
CBOOOJTHOM MAJICHUU TE.
Teopetnueckue BOMPOCHI I MOJATOTOBKH K JJa00paTOpHOM paboTe:
1. YTo Ha3bIBaeTCsl YCKOPEHUEM U YCKOPEHUEM CBOOOIHOTO MaIeHUs?
2. OT 4ero 3aBUCHUT YCKOpEHHE CBOOOIHOTO MaieHus?
3. ChopmynupyiiTe 3aKkoH BceMupHOTo TSITOTEHUS.
4. Yo Ha3bIBAETCS HAMPS)KEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopHnasi padora Ne3. P.113. OnpeneneHue cCKOpOCTH MYJIA TP TOMOTIH Oai-
JUCTUYECKOTO MasITHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBbI COXPAHEHUSI SHEPTUU U UMITYJIbCca?




5. Ilouemy B paboTe PEeKOMEHIYETCS CTPENATHh TOJBKO 1O HEMOABIKHOMY IIH-
JTUHJPY?

JlabopaTtopnasi pab6ora Ne4. P.121. OnpesneneHrue MOMEHTA MHEPIIUU MaXOBOIO KO-
jieca ¥ CUJIbI TPEHHUS B ONIOPE
TeopeTuydeckrie BOMPOCHI I MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yro Ha3bIBaeTCs BpaniaTeJIbHbIM MOMEHTOM, MOMEHTOM WHEPIIUU U MOMEHTOM
MMITyJibca?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 3aK0H COXpaHEHUS! SHEPTUU MIPUMEHUTEIBHO K JaH- HOW Jabopa-
TOpHOM paboTe.

4, Kak OyayT omyckaTbCs rpy3bl m (ObICTpee WM MEJUICHHEE), €CIH HUINHIPH-

YECKHE TPYy3bl Ha KPECTOBMHAX MAXOBOT0 KOJjIeca MOJABUHYTh K OCH BPAIICHUS?
OTtBeT o0ocHYyiiTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOi MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BenM4MHBI HA3bIBAKOTCS NTapaMeTpaMu cocTosiHuA? JlaiiTe ux onpeene-
HUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJJHUM MoJieM BeriecTBa? 5. Kakue GpakTopsl BIUSIOT HA TOY-
HOCTb U3MEPEHUN MMapaMeTPOB COCTOSIHUS Tra3a’?

w

JlabopaTtopHnasi padora Ne6. P.132. OnpenencHue OTHOIICHUS TEIIOSMKOCTEH ra3a
Cp/Cy.
TeopeTtuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpPaTOPHOM paboTe:

1. Yro Ha3pIBaE€TCA YAECIBHON U MOJIIPHOU TEINIOEMKOCTBIO, KAK OHU B3aUMOCBSI-

3aHBI?

2. Tlouemy Cp 6ombmie Cy ? JlokazaTh ypaBHeHHEe Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakwne razoBbie MpoIecchl COBEPIIAIOTCA BO BPEMSI BBINOJIHEHHUS PA3JIMUHbBIX
ATANoOB TaHHOW PabOTHI?

>

JlaGopaTopnasi padora Ne/. P.134. Onpenenenue kodpdunrenTa TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeTooM CToKca.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOPHOU paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy IBUKEHUE IAPUKA B KUIKOCTU C TEUEHUE BPEMEHU CTAHOBUTCS PaB-
HOMEPHBIM?

JlabopaTtopuasi pa6ora Ne8. P.200. 3HaKOMCTBO C 3JIEKTPOU3MEPUTEITLHBIMU TIPH-
oopamu.




Teopernyeckrie BOIPOCHI 1715 MOATOTOBKHU K JIAOOpaTopHOil padoTe:

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

2. Kak mogo6path BepXHU# Mpeielt Auana3oHa U3MEepeHnii A1 moayueHus oonee
TOYHBIX PE3YyJIbTaTOB?

3. Kakum n0omkeH ObITh JIyd 3p€HUsI OTHOCUTENBHO MIKAJIBI P OTCUETE PEe3yJib-
TaTOB?

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTEIBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MpeAeibHas a0COIIOTHAsI MOTPEIIHOCTh, BBIUUCICHHAS 110
KJIACCy TOYHOCTH, AEUCTBUTEIBHON MOTPEIHOCTH ITprbOopa’?

JlaGopaTopHasi padora Ne9. P.212.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3HaY€HUE U YCTPOUCTBO KOHJEHCATOPOB?
2. UTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIAPAJUIEIBHOM M IOCIIEI0BATEIBHOM COCINHEHUN KOHAEHCATOPOB?
5. Kakue auaneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOPaX, U KaKue ObIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTndeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Yto Ha3bIBaeTCA 3IEKTPUUECKUM TOKOM, CHUJION TOKA U MJIOTHOCTHIO TOKa. B ka-
KUX €IMHUIAX OHU U3MEPSIOTCA?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JJIMTEIBHO MOICPKUBATH JIEKTPUUECKUAMN TOK?
3.ChopmynupoBath 3akoH OMa B WHTErpajibHOM (opMe sl MOJHOW LENu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KakuX eIMHUIIAX OHO U3MEpAETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. O0BSICHUTD IPUHITUT ICUCTBUS MOCTA MIOCTOSTHHOTO TOKA.

JlaGopatopnas padora Nell. P.231. OnpenesieHre TOPU3OHTAIBHON COCTaBIISIO-
1Ied HaNps»KEHHOCTH MAarHUTHOTO MOJIsl 3eMIIH
TeopeTudeckre BOMPOCHI ISl MOATOTOBKH K JJaAOOopaTopHOii padoTe:
1. BenrnunHa u HanpaBlieHHE CHIIbI AMIIEpA.
2. IloBeaeHue paMK ¢ TOKOM B MarHUTHOM moJie. MHIyKIMS 1 HAPSIAKEHHOCTh
MarHUTHOTO TOJIs, UX €IUHULIBI U3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. MeTtoauka u3MepeHusi HAMPsHKEHHOCTH MAarHUTHOTO MOJIs 3eMJIM € TTOMOIIIBIO
TaHT€HC—TaJIbBaHOMETPA.

JlaGopaTopnasi padora Nel?2, P.311. OmnpeneneHuie mokaszaTeis MNpeaoMIICHUs
CTEKJIa C IOMOUIbI0 MUKPOCKOIA.




TeopeTnyueckuie BOIPOCHI 1715l MOJArOTOBKU K J1a00paTopHO padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKH.
2. Kak cBsi3aHbl IOKa3aTelb MPEIOMIIEHUS CPEBl U CKOPOCTh PAaCIpOCTPaHEHUS
CBETa B HEU?
3. IloueMy npu pacCMOTPEHHUH MPEAMETA YEPES INIOCKYIO CTEKISHHYIO INTACTUHKY
OH Ka)XETCsI pacIOJIOXKEHHBIM OJIMKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE YW MHAYLIUPOBAHHOE M3IIyYeHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeToBOM BOJIHBI HA AUGPAKIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas kapTuHa HaOJII01aeTCs Ha HKPaHE MIPU OCBEIICHUU TU(PPaKIIMOHHON pe-
HIETKU ITy4YKOM Oeioro csera?

Marepuaisl J1abopaTOPHBIX pabOT MPUBEIAEHBI B METOAMYECKUX YKa3aHUSX,
pa3paboTaHHbIX Ha Kadeape Dusnka:

HaumeHoBaHME METOJI. yKa3aHUs U aBTOPBI Kon—Bo 3k3.
1. Obmas gu3uka: pykoBoACTBO 1O JaboparopHomy npak- | DBC «Znanium»
TUKYMY [DJEKTpOHHBIN pecypc] : yueOHoe nocobue / [Tox | http://znanium.com/bookr
pen. .b. Kpsinerkoro, b.A. Ctpykosa. - M.: UHOPA-M, | ead2.php?book=345060#n
2012. - 596 c. — Pexum noctyna: | ocne perucrpauuu IP —an-
http://znanium.com/bookread2.php?book=345060#, no na- | peca HXTU)
poito.- ObC «Znaniumy ['pud
2. buxrarupos, B.B. ®usuka. JlabopaTOpHBIif MPaKTHKYM. 20 5x3. Ha Kadenpe
Yacts 1. Mexanuka u MosiekyispHas ¢usuka/ B.B. bukra-
rupoB, E.B. fkoBneBa. — Cankr—Ilerepoypr: CBoe uzna-
TenbcTBO, 2020. — 106 c.
3.Badun, /I.b. ®uzuka. Y.l Kunemaruka. Jlunamuka. Tep- 265  9Kk3. B
MOJMHAMHUKA. DJIEKTPOCTaTUKA. DJIEKTPOJHMHAMHUKA: y4el. YHUIL HXTU
nocoowue /J1.b.Bapun; KI' TV .-2-¢ u3n.,non.-Kazans: M31-Bo
MO u H PT,2010.-316 c.
4.Badwun, [1.b. 3aganus 11t caMOCTOSTENHHON PaObOTHI 1O 345x3. B YHUI]
¢uzuke. Y.3: yue6.mocodue / JI.b.Bapun; KI'TY.-Huxne- HXTHU
kamck:HXTHN,2012.-166 c.
5.5koBneBa, E.B. ®usuka. OcHoBHBIE 3aK0HBI U popmydsl: | 40 5k3. B YHUL HXTU
CIPaBOYHHK JJis cTyAeHTOB By30B/E.B. fIkoBneBa.-Huxne-
kamck:HXTH,2013.-84 c.

Kaxxnast MHCTPYKIUSI COAEPKUT KPATKUE TEOPETHUCCKUE CBEICHUS, OTHOCSIIHU-
ecsl K IaHHOM paboTe, mepeueHb HEOOX0IUMOTO 000PYI0BaHMUS, TTOPSIIOK BBIMOJHE-
HUS PabOThI, KOHTPOJBHBIE BOTIPOCHI.


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

Kpurtepun onenku j1adoparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-

MCECTPC CTYACHT AOJIZKCH BBIIIOJHUTDL CIACAYIOIINC BUBI pa60T:

1 cemecTp (0ouHas1, 0O4HO-3204HAas opMma)

MuHumaJbHbIA MakcumMaib-
Buabl pador .
0asa HBIH 0aJL1

CamocrosTenbHass MpopadoTKa TeopeTuye- 3 6
CKOT0 MaTepuaa K 1abopaTopHOM padboTe
O3HaKOMJICHHE C YCTAaHOBKOW, MpPUOOpOM,
METOJIMKOW BBITIOJHEHHUS J1Ta00paTOpHOU pa- 3 6
0OTHI
BrinonHeHre HEOOXOAMMOTO SKCIIEPUMEHTA 3 6
O6paboTka pe3ybTaTOB UCCIICAOBAHUS, T10- 3 5
CTpoeHue rpaduKoB
AHanmu3 pe3yJbTaTOB HCCIICIOBAHUS M BHI- 3 5
BOJI IO paboTe

HUTOI'O : 18 30

Takum oOpazom, kaxk1as 1aboparopHas paboTa oleHuBaeTCss MUHUMYM B 18 Oa-
joB, makcumyM B 30 6amioB. [locie BeIMOTHEHUST BCEX pabOT PaCCUUTHIBACTCS UTO-
TOBBIN OAJIJT 110 JAHHOMY OLIEHOYHOMY CPEJICTBY, KaK CpellHee apu(PMETHUECKOE O

BCEM JIa0OpaTOPHBIM pabOTaM.

Kpurepuu ouenku 1adopaTtopHbix padorT no pusuke Bo 2 cemecrTpe

[Tpu moaroroBke K mMabopatopHoit padboTe mo nucruruiHe «Pusnka» Bo 2 ce-

MCCTPEC CTYACHT AOJIKCH BBIIIOJIHUTD CICAYIOIMHUEC BUABI pa60T:

2 cemecTp (04Hasi, 04HO-32049Hass ¢Gopma)

MunumajbHbid | Makcumaib-
Buabi pador .
0ana HBIN 0aJL1

CamocTosiTenbHass TpopabOTKa TeopeTuye- 15 2
CKOT'0 MaTepuaa K 1abopaTopHOU padboTe '
O3HakOMJIEHHE C YCTaHOBKOH, MpHOOpOM,
METOJIMKOM BBITIOJIHEHUS TaOOpaToOpHOH pa- 1,3 2
00THI
Brinmonnenne HE0OX0IMMOTO IKCIIEPUMEHTA 1,3 2
O6paboTka pe3yabTaTOB UCCIIEIOBAHUS, 11O~ 13 5
CTpoeHue rpaduKoB ’
AHanu3 pe3yJabTaTOB HCCIICIOBAHUS M BHI- 13 5
BOJI 10 paboTe ’

UTOro : 8 12

Takum oOpa3om, kaxkaas 1abopaTopHasi paboTa OLIEHUBAETCS MUHUMYM B 8 Oa-
J0B, MakcuMyM B 12 GamnoB. [locne BeimoiaHeHHs BceX pabOT pacCUUTHIBAETCS UTO-
TOBBIN Oal M0 JaHHOMY OLICHOYHOMY CPEJICTBY, KaK CpeaHee apu(pMETHIECKOE T10

BCEM JIa0OpaTOPHBIM paboTaM.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITUHBI U 000pYI0BaHUE
(k00 u Haumenogawnue)

[Ipodunb/mporpamma: O6opyoBanue HedTerazonepepadoTKu

VY4eOHBIM MJIAHOM T10 HarmpaBiieHUIO ToAroToBkU 15.03.04 TexHoJorUYeCKHe
MaIlIMHbI U 000pYI0BaHKE AJIs1 00YHaIOIINXCS PEAYCMOTPEHO POBEACHUE NPAKTH-
YyeCcKHMX 3aHATHI 10 AucuunianHe Pusuka Bo 2 cemectpe. OOyuaromumcs npesia-
raloTcs pa3HOYpOBHEBBIE 33Jja4M U 33JJaHUsI PEKOHCTPYKTHUBHOTO YPOBHS, MO3BOJISA-
IOIME OLIEHWBAaTh U JMATHOCTUPOBATH YMEHUS CHUHTE3MPOBATh, aHAJIU3UPOBATh,
000011aTh (haKTHYECKUI U TEOPETUUECKUN MaTEpHaII C (POPMYJIMPOBAHUEM KOHKPET-
HBIX BBIBOJIOB, YCTAHOBJICHHEM MPUYUHHO-CIIE/ICTBEHHBIX CBSI3EH.

3aganmue 1

1. /IBa o1MHAKOBBIX 3apsKEHHBIX IIapUKa MAcCOM m = 5 T, MOJBEIICHHBIX B
OJIHOM TOYKE Ha HUTSAX JJIUHBI = 12 cM , pa3onuIkCh TaK, 4TO Yroj MEXKIY HUTIMU
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. IBa snemenra (e 1 = 1,2 B, r1 =0,1 Om; €, = 0,9 B, r, = 0,3 Om) coenuHeHbI
OJTHOUMEHHBIMU TTONt0caMu. COMPOTUBIEHUE COETUHUTENBHBIX MPOBOAOB r = 0,2
OM. OnpeienuTh CUITy TOKA B LIETH.

3. DIEKTPOKUIIATWIBHUK CO CIIUPAIIbIO conpoTusiieHneM R= 160 OM nome-
CTWJIH B COCYJI, coaepxaniuii Boagy oobsemom V= 0,5 1 npu temneparype T=293 K u
BKJIIOUMIM B ceTh HanpspkeHueM U= 220 B . Yepes Bpems t = 20 MuH ciupasib Bbl-
kirounii. Kakoe konmruectBo BojbI BbikuIieno, eciin KITJ[ cnupanu n= 80%.

3amanue 2

1. ITo nBym napauienbHbIM OE€CKOHEUHO JUTMHHBIM MPSMbIM IPOBOIHUKAM Te-
KyT Toku [ 1= 20 A u [ =30 A B onHOM HanpaBneHuu. PaccTtosinne Mexay nmpoBO-
Hukamu d=10 cM. BBIYUCIUTS MATHUTHYIO UHAYKIMIO B TOUKE, YAAICHHON OT 000uX
IIPOBOJHUKOB HAa OJIMHAKOBOE paccTosiHue r = 10 cm.

2. [1y4oK 31€KTPOHOB BJETAET B MPOCTPAHCTBO, Ii€ BO30YkKACHBI OJTHOPO/-
HOE 3JIEKTpUUYECKOe MoJjie HanpsbkeHHocThio E = 1,5xB/M u nepnenaukynsapHoe emy
MarHutHoe mosie ¢ uHaykiuendn B = 1,5MT. CkopocTh 3JIEKTPOHOB MOCTOSIHHA U
HaIlpaBJICHA MEPIEHANKYISIPHO BekTopaMm E u B. HaliTu CKOpOCTh IBMKEHUSA DIIEK-
TpoHOB. Kak OyayT ABUraThCsi 3JEKTPOHBI, €CIIM BBIKIIOUUTH JIEKTPHUECKOE mosie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?



3amanue 3

1. Ha mudpaknuonnyto pemetky amuHou | = 1,5 , comepxameit N = 300
HITPUXOB, Ma/1a€T HOPMAJILHO MOHOXPOMAaTUYECKUN CBET C JUJIMHOM BOJIHBI A = 550
oM. OnpenenuTs: 1) 4ucio MakCUMyMOB, HA0JIIO/IAEMBIX B CIIEKTpE TU(PaKIIMOHHON
peIIeTKH; 2) yroji, COOTBETCTBYIOIIUN MOCIEAHEMY MAaKCUMYyMY.

2. Cobuparomas auH3a ¢ (QOKyCcHBIM paccrosiHueM f = 25¢cMm nmpoeuupyer
n300pakeHHe MpeaMeTa Ha HKpaH, OTCTOALIEM OT JIMH3blI Ha paccTosHuu L = Swm.
OkpaH npuaBUHYIM K JuH3e Ha AL = 18cM. Ha ckosbko ciieyer nepeMecTuTh mpei-
MET, YTOOBI OISTh MOIYYUTh PE3KOe N300pakeHue npeamera?

3. 113 cMOTpOBOTO OKOLIKA €YU U3iydaeTcsi oTok 3Heprun de = 4k J[>x/MuH.
Omnpenenuts Temneparypy T medw, eciu mIomaas oKomka S = 8cm? .

OcTanbHble BAPUAHTHI 3a1aHUI PUBE/IEHBI B METOJUYECKUX YKA3aHUAX, pa3pa-
O0oTaHHBIX Ha Kapeape Pusuka:

1. buxktarupoB B.B., fIxosneBa E.B. 3aganus no gusuke ajisi caMOCTOSTENHHOM pa-
ootbl ctyneHtoB. Yacte 1./ Hwxkaekamck: HXTU (pumman) DPI'BOY BIIO
«KHUTVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke s caMOCTOSITENIBHON pa-
6otel ctynentoB. Yacte 2./ Hwxknekamck: HXTU (dbunmuman) OI'bOY BIIO
«KHUTVY», 92 c.

Bapuanm Pa3zoensvl u nomepa 3a0au
Dnexmpocmamuxa, Dnexmpomaznemusm T'eomempuueckan u 6onnosasn
Inexkmpoounamuka onmuka

(Hacmo 1) (4acmo 2) (4acmo 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

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To oyHOW M OYHO-3209HOHN (hopMe 0OYUCHHsS 3a pelIeHHue KaKIOTO CTYACHT
MOJKET MOJy4UTh OT 3 70 6 O6amnoB. [IpakTudeckoe 3aHITHE 10 OYHOW M OYHO-320Y-
HOH hopme 0OydeHUs OIEHUBACTCSI MUHUMYM B 3 - 4 Oayuia (eciau He CIpaBUJICS C
3alaHreM 0e3 MMOMOIIIH MPEIOoaBaTeNs ), MAKCUMYM B 5 - 6 0ayutoB (eciiu CripaBUICs
C 3a/ITaHUEM CaMOCTOSITEILHO).

1o 3a0uHOM (hopme 0OyUEHHUs 3a PELICHUE KAKIOTO CTYIAEHT MOXKET MOIYYUTh
ot 9 o 15 0annos. IIpakTueckoe 3aHsATHE O 3a04HOU (popMe OOyUEHHsI OLICHUBA-
eTcst MuHUMYM B 9-10 Ganna (eci He CpaBWIICS ¢ 3aJJaHUEeM 0€3 TTOMOIIN TTPETo/ia-
BarTesisi), MaKCUMyM B 14 - 15 6asuioB (eciu cripaBuiICs € 3aJITaHUEM CAMOCTOSITEIBHO).

WToroBpiil peHTUHT MO MPAKTUYECKUM 3aHSATUSM MPOCTABISETCS KaK CpeHee
apu(pMeTHYECKOE MOTYyUYEHHBIX 0aJJIOB 3a pelieHre 3 UHIUBUIyJIbHBIX 3aJJaHUM.

MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu



HwxHekaMCkuil XMMUKO-TEXHOJIOTMYECKUI HHCTUTYT ((huinat)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET)

@axynvmem MexaHU4ECKUT

Kageopa lukn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITUHBI U 000pYI0BaHUE
(k00 u HaumeHnogawnue)

[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu

KomnuiekT 3aganuii 1151 KOHTPOJIbHOI pa6oThl Ne 1
JJISl OYHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
o aucuurimHe Ousuka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONITHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT U3 ABYX JUH3: COOUparOIIeii ¢ POKYCHBIM pac-
crosHueM F = 15 cM u pacceuBarouieil ¢ GokycHbIM paccrositHueM F = - 15 cwm.
JIuH3bI pacnionokeHsl Ha paccTosHuM 10 cM apyr ot apyra. OnpeaenuTs MoJ0KEeHUE
IJIaBHBIX (POKYCOB OOBEKTHBA.

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOINApaslIeIbHBIMU
MJIACTUHKAaMHU, Ha KOTOPbIE HOPMAJIBHO MaJ1a€T MOHOXPOMATHUYECKUM CBET C ITTMHOM
BOJIHBI A= 500 HM. OnpeAeuTh yroi o MeXAy MIaCTUHKAMU, €CJIM IITUPUHA UHTEP-
(epeHIIMOHHBIX MOJI0C, HAOMI0AAEMBIX B OTPAXKEHHOM cBeTe, cocTaBisieT Ah =5-10"

4 M.

3aoanue 3.]IBe 6IM3KHE KENTHIE CIIEKTPAIbHBIC TUHUU HATPUS UMEIOT IJTUHBI
BosH 589,6-10 %M 1 589,010 ° M. MOXKHO J11 ¢ TOMOLIBIO AU(PPAKIMOHHON PELIETKH
HAOJIONATh pa3/ieIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MPU HAOIIOACHUU
CIIEKTpa HEMOCPEICTBEHHO TJIa30M YEPE3 peUIeTKy, eciau penietka umeet 200 mwrpu-
xoB Ha 1 MM? Pa3zpematornyto crmiocoOHOCTH TJ1a3a MPUMUTE PaBHOM 2.

Bapuant 2, 12, 22

3aoanue 1.B 1mapoBoM akBapruyMe HaxOAUTCsl MaJieHbKas ppiOKa. Bo ckobKo
pa3 yBEeIUYEHHON BUAUT ATy PHIOKY HAOII0JaTeNb, €CJIU PhIOKA HAXOAUTCS Y JajdbHen
CTEHKH aKBapuyma U HaOJtoIeHUE BeaeTcs 1o AuameTpy mmapa? CTeHKH akBapruyMa
CUMTATh TOHKUMHU, TIOKa3aTe b IPEJIOMIICHHS BOBI paBeH .

3aoanue 2.Ilpeamer B BUaE OTpe3Ka JIMHOM | pacmosiokeH BIOJb ONTHYEC-
CKOM ocu coOuparoiiiei JIMH3bI ¢ (POKYCHBIM paccTostHueM F, garoieit 1eicTBUTENb-
HOE M300paXkeHne Bcex ero Touek. CepenrHa 0Tpe3ka pacioiokKeHa Ha PACCTOSTHUH
d ot muH3B1. HaliTi mpooibHOE yBEIMYCHHE TIPEAMETA.



3aoanue 3.10. Ilpu najgeHun €CTECTBEHHOTO CBETAa HA HEKOTOPBIN MOJIsIpr3a-
top npoxoaut #1 = 30 % CBETOBOro MOTOKA, a Uepe3 JBa TAKUX MOJsIpu3aTopa — 2 =
13,5 %. Haiiti yroa ¢ Mexay MiI0CKOCTSIMU NPOITYCKaHUSI 3TUX MOJISIPU3ATOPOB.

Bapwmanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera najgaet Ha OOKOBYIO I'pPaHb MPU3MBI 10 YTIOM
a =30°. TIpenomisrommii yros npusmel Y =45°. TlokazaTenu mpesoMIeHUsT CTEKIIa
IPU3MBI ISl KPACHBIX U (DUOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Yemy paBeH yroy Mexay KpaliHUMHU JIy4aMH CIIEKTPa IPU BBIXOJE U3 IPU3MBI?

3aoanue 2.11n0cKo-BBINyKJIas CTEKIISTHHAS JIMH3a C paJlyCOM KpUBU3HBI Che-
pudeckoi nosepxHocTu R = 12,5 cm npuxara K CTEKJISIHHOHN TUIacTUHKE. J(naMeTpbl
m -ro u (M+5)-ro TemMHBIX KoJiell Hpl0TOHA B OTpaskeHHOM cBeTe paBHBI. OTpe/IeUTh
JUIMHY BOJIHBI CBETAa U HOMEP KOJIbLIa M.

3adanue 3.EcTecTBEHHBII MOHOXPOMATHUECKHI CBET NaJa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX MOJISIPU3aTOPOB, MEXAY KOTOPHIMH HaXOIUTCS KBapleBas ILa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON Oocu. HallTh MUHMMAIIBHYIO
TOJIINHY TUIACTUHKH, TTPU KOTOPOU 3Ta cuctema Oynaet npomyckats 7 = 0,30 cBeTo-
BOT'0 ITOTOKA, €CJIM MOCTOSIHHAS BpAILlEeHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3adanue 1.C nOMOIIbIO JINH3BI C POKYCHBIM paccTossHUEM FHa skpaHe mosy-
Yal0T YMEHBIIEHHOE U YBEJIMUEHHOE N300paXkeHUs TpeIMeTa, HaXOoAs1Ierocs Ha pac-
crosiHuu L oT 3kpana. Haiiute oTHOIIEHUE pa3MepOB U300paKEHUH.

3aoanue 2.1lpenomistomuii yrou ctekissHaou (n = 1,5) mpusmel y = 60°. [lox
KaKMMH YIJIaMd BO3MOXKHO IIPOXOXIEHUE MTPEIOMIIEHHOTO JIyda CKBO3b BTOPYIO 00-
KOBYIO I'DaHb, €CJIM HA NEPBYIO TPaHb Jy4Yd NaAaroT MO MIPOU3BOJIBHBIMU YIJIAMUA?

3adanue 3.Mexy TOU€YHBIM HCTOUHUKOM CBETA M SKPAHOM [TOMECTHIIN TUa-
(dbparmy ¢ y3KkuM OTBEPCTUEM, PAJNYC KOTOPOTO I'MOXHO MEHATh. PaccTosiHug oT 1ua-
(dparmbl 10 UCTOYHUKA U SKpaHa paBHbI ¢ =100 cM u b=125 cm. Onpenenuts nuHy
BOJIHBI CBETA, €CJIM MAKCUMYM OCBEIIEHHOCTU B LEHTPE NU(PPaKIIMOHHONW KAPTUHBI
Ha 3KpaHe Habmogaercs npu = 1,00 M u cienyromuii Makcumym npu = 1,29 m.

Bapmanr 5, 15, 25

3aoanue 1.Jlyu cBeta nagaet noj yriaom 30° Ha MIIOCKONapaJIeIbHYO CTEK-
JSTHHYIO TUTACTUHKY M BBIXOJUT U3 HEe MapajieIbHO epBOHaYaIbHOMY Jyuy. [loka-
3aTenb npenomiieHus crekna 1,5. KakoBa TonmuHa d MIacTHHKH, €CIIM PacCTOSHHE
MeXIy JydaMu paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 YBEJIMYHUTCS PACCTOSIHUE MEXKy COCEIHUMHU UH-
TepPEepEeHIMOHHBIMU TI0JI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciiu 3ejeHbli CBEeTO-
GuisTp (A = 5-10° cM) 3ameHuTH KpacHeM (A = 6,5-10° cm).

3aoanue 3. CKOJIbKO MITPUXOB HA 1 MM JIMHBI UMeEET TU(PAKIIMOHHAS pe-
IIeTKa, €CJIM 3ejieHas JUHUS PTYyTH (A = 546,1 HM) B CIEKTpe MEepBOro MOpsaKa
HaOroaercs noa yriiom 19°8'?

Bapmanr 6, 16, 26



3aoanue 1. Ilokazatenp npeoMiieHus cTekia paBeH 1,52. Haittu npenens-
HBI€ YTJIbI [TIOJIHOTO BHYTPEHHETO OTPaXKeHMS JIJIsl IOBEPXHOCTEN pa3aena: 1) crekio-
BO3/yX; 2) BOJIa-BO3/yX; 3) CTEKJIO-BO/JIA.

3aoanue 2.Ha mbuibHy10 miieHKy (N = 1,33) mamaet Oenblil CBET MOA YIJIOM
45°. Ilpu KaKoii HauMEHbIIEH TOJIIMHE MJIEHKA OTPAXXKEHHBIE JTy4u OyAYyT OKpAILIEHbI
B JKeJNThIM IBeT (A = 600HM)?

3aoanue 3. YeMmy paBeH yroyl MeXAy INIABHBIMH IUTOCKOCTSIMU NOJIApU3AaTOpa
Y aHaJIM3aTopa, €CIIM MHTEHCUBHOCTb €CTECTBEHHOTO CBETA, MPOUIEAIIETO Yepes Mo-
JSIPU3aTOp U aHANIM3ATOP, YMEHBIIAETCs B yeThipe pasza? [lornomnieHuem cBeta npe-
HeOpeYb.

Bapmanr 7, 17, 27

3aoanue 1. Bogona3 HaxoauTcs Ha JHE BojoeMa Ha riyouse 15 m. Ha kakom
PacCTOSIHUM OT BOJ0JIa3a PACIOJIOKEHBI T€ YYaCTKH JIHA, KOTOPbIE OH BUAUT Hanbo-
Jee IpKUMU 0s1aroaps OTPaKEHUIO OT TOBEPXHOCTHU BOJbI?

3aoanue 2.0npenenure pacCTOSIHUE MEXKIY KOT€pPEHTHBIMA UCTOYHUKAMU B
onbiTe FOHTa, eciu Ha ’KpaHe Ha npoTsKeHuu 10,8 MM JIEKUT 1IeCTh UHTEpPEpeH-
LUOHHBIX MM0J0C. PaccTosiHME OT MCTOYHMKOB 710 3KpaHa 3 M. JIJIMHa BOJIHBI MOHOXPO-
MaTth4deckoro cgera 600 HM.

3aoanue 3. Ilog kKakuM yrioMm JOJDKEH MMaJaTh My4OK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JTHA CTEKJISTHHOTO cocyna (N3 = 1,5),
HAIOJIHEHHOT'O BOAOM, CBET OBbLII OJHOCTHIO MOJISIPU30BaH?

Bapuanr 8, 18, 28

3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiesbHbIX TIaBHOW OMTH-
YeCKOM OCH paccerBarolieil IMH3bI, uMeeT quametp i =5 cm. [Ipoiias muH3y, mydok
JlaeT Ha SKpaHe NATHO quameTpoM dz = 7cM. kakuM Oyaet auameTp d3 naTua, ecom pac-
CEMBAIOIIYIO JIMH3Y 3aMEHUTH COOMpAlOIIEel ¢ TeM ke (OKYCHBIM PacCTOsTHUEM?

3aoanue 2. HaliT mokasareinb IpeIOMIICHUS KUIKOCTH, 3aMOTHSIONIEH Tpo-
CTPAHCTBO MEX]Y CTECKJISTHHOW IUIACTUHKOW M JICKAIlleW Ha HEW TUIOCKOBBIMYKIION
JIMH30M, €CJIM MpU HAOMIOJeHUU B oTpakeHHOM cBete A = 0,60 mxm panuyc 10-ro
TeMHOr0 KoJiblla HetoTOHa oka3ascs paBHbIM 2,1 MM. Paguyc kpuBU3HBI TUH3BI 0,1 M.

3aoanue 3. Ha nudpakiimoHHyo peneTky, uMmerontyro S00 mrpuxoB Ha 1 MM,
HOPMAJILHO TIa/1aeT Oenblid cBeT. HemocpencTBeHHO 3a PEIeTKOM MmoMeIeHa JIMH3a C
(OKYCHBIM PacCTOSIHUEM 2 M, MPOEHUPYIOIas CIIEKTPhl Ha 3KpaH. J(uanazoH JiuH
BOJIH BUAMMOT O crieKTpa Ay = 400 HM, A, = 700 HM. MoryT J1n nepekpoIBaThCs CIIEK-
TPBI TIEPBOTO U BTOPOTO mnopsanka? Bo CKONbKO pa3 CHEKTp BTOPOro MOpsIKa Ha
JKpaHe IJIMHHEE CIEeKTpa mepBoro nopsaka? KakoBa pasHOCTh YrilOB OTKIOHEHHS
KOHIIA [TIEPBOT0O U Havayia BTOPOTO MopsaKa?

Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKasl IJIEHKa, MOKa3aTelb MPEIOMIICHHS KOTopol Ny = 1,2 («mpocBeTistomasy
rieHka). [Ipu kakoil HauMeHbIIEH TOJMIMHE 3TOW IJIEHKU MPOU30MIeT MaKCUMAJIb-
HOE OCJIa0JIeHHnEe OTPAXKEHHOTO CBETA B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroj HOJHON NOJSPU3aLUU [IPU OTPAKEHUHU CBETa
OT CTEKJIa, TOKA3aTellb MPEJIOMIIEHUSI KOTOPOro paseH 1,57.



3adanue 3. Ha mens mumpunoii 2-107° ¢cM nasaeT HOpMaabHO NapauleabHbIH
IIy40K MOHOXPOMATHUYIECKOTO CBETA ¢ JUIMHOM BOJHBI 5°107° cM. HaliTn mmpuny n306-
pakeHUs IIETN Ha 3KpaHe, yAaJIEHHOM OT 11enu Ha pacctosaue 1 m. [lupunoit n300-
pPaXKEHHUs CUUTATh PACCTOSHHE MEXy MEPBBIMU TUGPAKIIMOHHBIMH MUHHUMYMaMH,
pacmoIoKEHHBIMU IO 00€ CTOPOHBI OT TJIABHOTO MAaKCUMyMa OCBEIICHHOCTH.

Bapuant 10, 20, 30

3aoanue 1. HaliTn mokazartenb IpeIoMIICHHS KUJIKOCTHU, 3allOIHSIOIEH po-
CTPAHCTBO MEXAY CTEKIIIHHOM IUIACTUHKOW M JIEKAIIEHd Ha HEW IJIOCKOBBIIYKIION
JIMH30M, €CJIU MPU HaOJI0JICHUH B OTpakeHHOM cBetre (A = 0,60 MkM) paauyc 8-To
TeMHOT0 KoJblla HploToHa oka3ascs paBHbIM 1,8 MM. Paanyc kpuBu3HbI 1uH3Hb1 0,14
M.

3aoanue 2.1 naBHBIE TIIOCKOCTH ABYX NMpU3M Hukomst 00pa3yroT Mexay co0oit
yroa B 30°. Kak HU3MEHHUTCSI HHTEHCUBHOCTD ITPOILIEIIIETO CBETA, €CJIU IJIaBHBIE TIOC-
KOCTH JIBYX HUKOJIEH ITOCTABUTH MO yriaoM 45°. UeMy paBeH yron Mexay TJIaBHBIMU
IJIOCKOCTSIMU JIBYX HUKOJIEH, €CIIH MTOCIJIE MTPOXOKICHUS YEPE3 HUX CBETA €r0 MHTEH-
CUBHOCTbh YMEHBIIWIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHyIo peueTky JMHou 15 MM, conepxkairyro N =
3000 mTpuxoB, MagaeT HOPMAIBHO MOHOXPOMATHYECKHUW CBET C JUJIMHOW BOJIHBI
A=550uM. Onpenenuts: 1) 4ncno MaKCUMYMOB, HaOIIOJAEMbIX B CIIEKTpE AUPpPAK-
LMOHHOM PEMIETKH; 2) Yo, COOTBETCTBYIOIINM MOCIETHEMY MAKCUMYMY.

Kpurepuu oueHkn KOHTPOIbHOM padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
CJIEyeT PYKOBOJICTBOBATHCS CICIYIONIMMHU KPUTEPUSIMH OIIEHKU 3HAHUM 110 (PU3HUKe,
YUUTHIBAS IOMYIIEHHBIE CTYJIEHTAMHU OIUOKHU U HEJTOUETHI.

MakcumabHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBiser
4,0 6ana.

MuHHUManbHOE KOJIMYECTBO OAJITIOB 332 KOHTPOJIbHYIO paboTy Ne 1 cocraBiser
2,0 Gamra.

J171s1 TOro 4TO0BI KOHTPOJIbHAS paboTa CUUTANIACHh CJAHHOW, HEOOXO0IMMO HallU-
cath ee¢ Ha 2,0 O6amoB u BeIie. [Ipy MOBTOpHOM TepenuchiBAHUU KOHTPOJILHON B
UTOTOBBIN PEUTHUHT UAET CPeAHUI Oalll IO BCEM MOIBITKAM.

TI'pyovimu SBIAIOTCS OMMOKH, CBUICTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC ()M3UYECKUE TEOPUHU M 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOUM ONTHKE
WM HE YMEET MPUMEHATh UX MPH PEIICHUH 3a/1au Pa3INdHbIX THIOB; HE 3HaeT (op-
MYJI WM HE YMEET MPUMEHSTh UX K PEIICHUSIM 3a7a4; HE 3HACT €IUHUIL (PU3UIECKUX
BEJIMYMH WJIA HE YMEET MOJIb30BATHCS MU, K TPYOBIM OIMIMOKAM OTHOCATCS TAKXKe
HEMPaBUIHLHO CPOPMYIMPOBAHHBIE BOMPOCHI 33/Ja4d WM HEBEPHBIC OOBICHEHHSI
X0J1a €€ pelieHus1, He3HaHWEe TIPUEMOB PEIICHUS 3a/a4, a TAKKE ONTUOKHU, CBUICTEb-
CTBYIOIIME O HETIPABUILHOM TTOHUMAHUH YCJIOBUS 3a/1a4 WM UCTOJIKOBAHUS pellle-
Hus. Kaoicoas epybas owuobka oyenusaemes munyc 1,0 o6ann.



Hezpyovimu omuodKamu sIBISIFOTCS. HETOYHOCTD YepTeXka; MPOIMYCK WM HETOY-
HOE€ HalMCaHNe HAMMEHOBAaHUS €IMHULl (PU3NYECKUX BEJIMUMH; BEIOOp HEPALIMOHAIb-
HOTo Xoja pewmenus. Kaowcoas neepybas owubka oyenusaemes munyc 0,1 6anna.

K neoouemam oTHOCATCA: HEPALMOHAJIBHBIE 3aIIMCHU IPU BBIUMCIIECHUSAX, HEpa-
LMOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, IPE0Opa30BaHUil U PEIIEHUH 3a/1a4; OT/AEIbHBIE
MOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OTAEIbHbIC OITMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HeOpEKHOE BBIIIOJIHEHUE 3aIUCel, uepTexen. Kaowovlu nedouem oyenusa-
emcs munyc 0,3 banna.

HNHuTtepBan 6aiioB pedTHHTa 3a KOHTPOJbHYI0 padoTy3,4 < R < 4,0 6anna cra-
BUTCS, €CJIA CTYJICHT BBIMOJIHWI pa0OTy MOJHOCTHIO 0€3 OMMUOOK M HEJOUYETOB UITU
IIPU BBITIOJIHEHUH PAOOTHI MOJIHOCTHIO O€3 OLIMOOK U HEJ0UETOB, HO MPY HATUYUU HE
OoJiee OHOM HE aKKypaTHOM 3aIlHCH.

WurepBan 6amioB peiitunra2,8 < R < 3,4ctaButcs 3a paboTy, BHIIOJHEHHYIO
MOJIHOCTBIO, HO NIPYU HAJIMYMM B HEll He Oosee 0JHOM HerpyOoil OIMOKA M OJHOTO
HeJl0ueTa WK He 0oJiee IByX-TPeX HEJJOUYETOB, €CJIM MHTEpBaJl 0aJUIOB pEUTHHIA CTY-
JICHTA.

WurepBan 6amioB peitunra 2,0 < R <2,8ctaButcs B TOM ciydae, €Clid CTYJEHT
MPABUWJIBHO BBINOJHUI HE MEHee 2/3 Bceil paOOThl WM JIOMYCTUI: HE 0oJiee O HOM
rpyOo# omMOKY 1 JIBYX HEAOUETOB, UJIM HE OoJjiee OJIHOM rpy0oit U 0IHON HEeTpyOoOi
OIIMOKH, WU He 00Jiee IBYX-TpeX HErpyObIX ONMIMOOK, UK OJIHY HETPyOyIO OMIMOKY
U TPU HEJOYETA.

bann peiitunra cryaenTa cocrapisier R<2,korga uucio ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

MuHHCTEPCTBO HAYKU U BhIcIero odpazoBanus Poccuiickoit denepannu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((rsirain)
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KoMiuiekT 3aqannii 1yl KOHTPOJIbHON padoThl Ne 2
JJISl O4YHOM ¥ OYHO-32049HOI (hpopMBbI 00yUeHUA
o aucuuimHe Ousuka

Pasznen 9. ®usuka aapa U 3JICMCHTAPHBIX YadCTHIL

3aoanue 1. B Tabnuiie NpuUBEAEHBI IAEPHBIE PEAKIIUN, COOTBETCTBYIOLIUE Ba-
puaHTy 3afanus. OnpenenuTe HEJOCTAOIEE B 3alIUCH SAPO WM YaCTUILy U PacCuu-

TaWTE SHEPTUIO PEAKLIHH.
Tadamua 6.1 (x 3amauam 6.1.1 — 6.1.25)

Howmep 3a- Snepnas peaknus Howmep 3a- SAnepHas peakuus
Jauyn aadyun
6.1.1 SLi + 2—%Be + “He 6.1.14 Be + °Li — 2+ *He
6.1.2 2C+?H- 2+ 1B 6.1.15 BN + "Li— ?2+°H
6.1.3 150 + 5Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N + 7Li »18F + 2 6.1.17 UB + 7Li— 2+ 2n
6.1.5 1B + Li— ?2+°H 6.1.18 160 + ®Li— 2+ “He
6.1.6 oLi +?—®Be + H 6.1.19 BN +5Li 50 +2+n
6.1.7 9B + 6Li— 7+ *He 6.1.20 1B + 3He— 2+ OLi
6.1.8 0 + 'H— 7+ *He 6.1.21 2C +5Li— 72+ %0
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + 6Lj— 241N
6.1.10 ? + “He—¥N +n 6.1.23 ? +%Li— 2H+ Y0
6.1.11 Li+ ? —>°Be + “He 6.1.24 2 +5Li— 'H+ °N
6.1.12 1B + “He— 2+ H 6.1.25 1UN+3H 5IH+2+n
6.1.13 160+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIEMOYKE paIMOAKTUBHBIX pacia-
TIOB siziep, TPUBEACHHBIX B TAOJIUIE, COOTBETCTBYIOIINX BapUAHTY 3aJaHUSI.

Tadnauua 6.2 (x 3axavam 6.2.1 — 6.2.25)
Howmep Hcxonnoe saapo [TocnenoBarenbHOCTH pacnaja
3a-
Jaqu




6.2.1 232Th a—->p—>pf—oa
6.2.2 220Rn a—a—p—P
6.2.3 2N a—pB—oa—a
6.2.4 238y o—->p—op—a
6.2.5 *®Ra a—a—pB—a
6.2.6 235y o—>p—ooa—p
6.2.7 22INC o—>a—p—a
6.2.8 215pg a—>pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 28AC B—a—a—p
6.2.11 229Th [T —
6.2.12 234pa B—oaoa—oa—a
6.2.13 234Th BoB—oa—a
6.2.14 214B;j a—>B—o>p—a
6.2.15 2107 B—oPB—oa—P
6.2.16 233pg B—oaoa—a—P
6.2.17 215pg a—>pB—->pB—-a
6.2.18 228Ra BoB—oa—a
6.2.19 19Rn a—a—>pB—a
6.2.20 214pg a—pf—oa—p
6.2.21 223Fy o—>p—oa—a
6.2.22 29At a—>pB—->pB—a
6.2.23 22Ra o> a—p—a
6.2.24 21Th Boa—pP—oa
6.2.25 231pg o—a—p—a

3aoanue 3.0npenennuTe TOJIIMHY 3alIUTHOTO CJI0S, TIO3BOJISIONIETO CHU3UTh
WHTCHCHUBHOCTD Y3KOTO ITy4Ka Y-H3Iy4YCHHS 0 JIOMyCTUMOI'O YPOBHS MHTCHCHUBHO-
cTi paanoakTHBHOro M3nydeHns | = 1 mx/Ix cl*m2. MHTEHCMBHOCTHL HEOCTa0IeH-
HOTO Ty4dka lg, SHEprus y-KBaHTOB W BEIECTBO 3alllUTHI MPUBEACHBI B TaOIHUIIE, CO-
OTBETCTBYIOIIME BapHUAHTY 3a/IaHUSI.

Ta6auna 6.3 (k 3agauam 6.3.1 — 6.3.25)

Howmep NHTeHncus- OHeprus y- BemectBo
3a1a4u Hocth lo, Mx ¢t M KBaHTOB, M3B 3aIUTHI
2
6.3.1 1000 7,0 CBUHEL]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 0eToH
6.3.4 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 0eToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEL]
6.3.9 50 3,0 BOJA
6.3.10 70 8,8 IyT'YH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEL]
6.3.13 250 2,0 YYT'yH
6.3.14 50 3,6 YYT'YH
6.3.15 700 5,0 CBHHEI]
6.3.16 100 1,7 0eToH




6.3.17 250 3,0 CBHHEI]
6.3.18 5000 4,0 CBUHEI]
6.3.19 500 2,2 YYT'YH
6.3.20 500 1,0 BOJIA

6.3.21 500 0,5 YYT'YH
6.3.22 70 1,0 OeToH
6.3.23 300 2,2 CBHUHEI]
6.3.24 50 0,7 YYT'yH
6.3.25 20 0,5 OeToH

Kpurtepun oieHKH KOHTPOJIbHOK padoThl Ne 2 o ¢usuke

[Tpu oneHKe KOHTPOJIBLHON paboThHI MO (HU3HKE sApa U dJIEMEHTAPHBIX YAaCTHUIL
CJIEIyeT pyKOBOJICTBOBAThCS CIAEAYIOLIIUMHI KPUTEPHUSIMU OLICHKH 3HAHUM 1O (PU3HKE,
YUUTBIBas TONYUIEHHbIE CTYJCHTAMH OIIUOKU U HEIOYETHI.

MakcuManbHOE KOJUYECTBO 0alJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocTaBisier
4,0 6ainna.

MuHMMaIbHOE KOJUYECTBO OAJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocraBiser
2,0 Ganna.

J1J1st TOro 4TOOBI KOHTPOJIBHAS pad0Ta CUUTAIACh CAHHOM, HEOOXOIMMO HaIH-
cath ee Ha 2,0 OamioB u Beie. [Ipy MOBTOPHOM MEpENUCHIBAHUA KOHTPOJIBHOW B
UTOTOBBII PEUTHUHT UAET CPEAHUI 0alll MO BCEM MOMBITKAM.

TI'py6vimu sBISIOTCS OMIMOKH, CBUICTEILCTBYIONIUE, YTO CTYICHT: HE YCBOWII
OCHOBHBIC (DM3MUYECKHE TEOPHH U 3aKOHBI [0 TEOMETPUIECKON U BOJTHOBOM ONTHKE
WIN HE YMEET MPUMEHSThH MX TPU PEUICHNU 33/1a4 Pa3JIMYHbIX THIIOB; HE 3HAET op-
MYJI WM HEe YMEET NMPUMEHATh MX K PEIICHUsIM 33/1a4; He 3HAET eIUHHII (PU3NIECKHIX
BEJIMYMH WJIM HE YMEET I0JIb30BAaThCS UMHU; K TPyObIM OIIMOKAM OTHOCSITCSI TAK¥Ke
HETPaBWIBHO C(HOPMYITUPOBAHHBIE BONPOCH! 33/1a4ll WJIM HEBEpHBbIE OOBSICHEHUS
XO7la ee peleH s, He3HaHKWE TIPUEMOB PEIICHUS 3a/1a4, a TAKKe OIIUOKH, CBUICTEIb-
CTBYIOIIHME O HEMPABUIHLHOM TOHUMAHHUU YCIOBUS 33]]a4i WIIM UCTOJIKOBAHUS pellie-
Hus. Kaoicoas epybas owubka oyenusaemes munyc 1,0 o6ann.

Hezpyovimu owudkamu ABISIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WIM HETOY-
HOC HAIMCaHWe HANMEHOBAHUS CTUHUII (PU3NICCKHUX BEJIMYNH; BEIOOp HEpaIlMOHAIIb-
HOTO X0/1a pemenust. Kaowcoas neepyoas owubka oyenusaemes munyc 0,1 oanna.

K nedouemam OTHOCATCS: HEPAIMOHAIBHBIC 3aIIMCH TPU BBIYMCIICHUSIX, HEpa-
IIMOHAJIBHBIC TPUEMbI BEIYMCIICHUH, IPEOOpA30BAHUI U PEIICHUH 3a/1a4; OTACIbHBIC
TIOTPEIIHOCTH B (POPMYJIMPOBKE OTBETA; OT/ICIbHBIC ONIMOKU BBIYUCITUTEIHLHOTO Xa-
pakTepa; HeOpeKHOE BBIMOJHEHUE 3alUcei, uepTexen. Kaowowlil nedouem oyeHusa-
emcs munyc 0,3 6anna.

WuTepBan 6aninoB pedTrHTa 32 KOHTPOIbHYIO padoty 3,4 < R < 4,0 6anna cra-
BUTCS, €CJIA CTYJICHT BBIMOJIHIII paOOTy MOJHOCTHIO 0€3 OMMOOK U HETOYETOB WIIH
IIPY BBITIOJTHEHUH PAOOTHI TTOJTHOCTHIO O€3 OIMMOOK ¥ HEJI0UETOB, HO MPY HATMYWHY HE
0oJiee OJJHOI HE aKKypPaTHOM 3aIKCH.

Nurteppan 6amnoB peitunra 2,8 <R <3,4 craButcs 3a paboTy, BBITOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMM B HEl He Oosee oHON HerpyOoi OomMOKU U OJAHOTO



HeJl04YeTa WK He 0oJiee IByX-TpEX HEL0UETOB, ECIIM MHTEPBAJl OAJIJIOB pEUTHHIA CTY-
JICHTA.

WuTepan 6amnos peitrunra 2,0 < R < 2,8 ctaBuTcs B TOM city4yae, €Ciii CTYIACHT
MIPaBUJILHO BBITIOTHIII HE MeHee 2/3 Bcel paboThl WK JOMYCTUI: He O0see OaHOM
rpy0oii OImMOKY M IBYX HEJIOYETOB, HJIM HE OoJiee OTHOM TpyOoii U 0THOM HeTpyOOoi
OLIMOKH, UK He 0oJiee IBYX-TPEX HErpyObIX OMUOOK, UITU OJHY HErpyOyro OIuOKy
U TPU HEI0YETA.

bann pelitunra cryaeHnrta coctaBisier R<2, korja 4ucio ommOOK U HEA0YETOB
IPEBOCXOJUT HOPMY WJIM €CJIM ITPaBUIIBHO BBIINOJIHEHO MeHee 2/3 Bcel padoTHhl.

MuHHCTEPCTBO HAYKU U BhIcIero odpazoBanus Poccuiickoit denepannu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((rsirain)



beneparbHOro rocy1apCTBEHHOTO OOIKETHOTO 00Pa30BaTEIBLHOIO YUPESKIACHUS
BbICIIIET0 00pa30BaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem MexaHU4ECKUT

Kagheopa llukn busnko—MareMaTH4eCKUX JTUCIUILINH

Hamnpasnenue noaroroBku: 15.03.02 TexHOJOTHYECKHE MAIIMHBI U 000PYAOBAHUE
(K00 u Haumenosanue)

[Tpodwmns/mporpamma: O6opynoBanue HedTerazonepepadboTKu

Bomnpocs! AJ151 KOJVIOKBUYMOB
JJISI OYHOM, OYHO-320YHOM (POPMBI 00yUeHUS
1o MCUUIUTMHE DU3uKa

KosnoxkBuym Ne 1

Pa3znes 1. ®u3nvecKue OCHOBbI MEXaHUKH
IIpoctpancTBo. Bpems. /[Buxkenue.
CxopocTtb u yckopenue. [Ipocrelime Buibl JBUKEHUASI MATEPUATBHOM TOYKH.
VYrnoBast CKOpOCTb. YTIIOBOE YCKOPEHHE.
3akonsl HproTOHA.
3aKOHbBI COXPAHEHUSI UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexanunueckas sHeprusi. Kunernueckast sHeprus.
[loTeHuManbHAs SHEPTHS.
. IloTeHumanbHas SHEprus Teiaa ABUKYIIErocs Mo JEUCTBUEM CHUIIbI TSKECTH.
10 [ToTenmuanbHas 3HEprust ynpyro aehopMHUPOBAHHOTO Tea.
11.3ak0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYX aOCOJIOTHO YIPYTHX IIApOB.
13.A6COMIOTHO HEYNPYTHIl yaap BYX IIapOB.
14.3axon BecemupHoro tarotenus. I'paButanmonHoe noje. HampsokeHHOCTH Tpa-

BUTAI[MOHHOTO TOJISI.

15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamaromtuit MomeHT. MoMeHT unepruu. Teopema IlITelinepa.
17.0npeneneHre MOMEHTOB UHEPLIMM TETI.
18.YpaBHeHUEe UHAMUKY BpaIlaTeIbHOTO IBUKEHHUS TBEPIOTO Tea.
19.Kunetnueckas SHeprusi BpalleHus Tela.
20.3akoH coxpaHEHUs MOMEHTAa UMITYJIbCA.
21.YcnoBus paBHOBECHs TBEPAOTO Tela. Busl paBHOBECHS.
22.'apmoHMUecKue KoJieOaTeIbHbIC TBUKEHUS.
23.CKOpOCTb U YCKOPEHHUSI IPY TAPMOHUYECKHUX KOJICOAHMSIX.
24 I1pyXMHHBIA MasTHUK.
25.Du3NYecKuil 1 MaTEMaTUIECKUN MAaSTHUKH.
26.DHeprus rapMOHUYECKHUX KOJICOaHMIA.
27 .3aryxaroiue KojaeoaHusl.
28.BrinyxieHHbIe KoebaHus. Pe3oHanc.

CoNOARLNE

KoasnokBuym Ne 2



Paznen 2. MoaekyaspHasi Gu3uKa 1 TEPMOTUHAMUKA

OcHoBubie nonoxenust MKT.

Makpockonu4eckue napameTpsbl.

OcHoBHoe ypaBHenue MKT.

YpaBHenus cocrosHus. [lonsatue naeansHoro rasa. ['a3oBbie 3aKOHBI.

CMmech H1eanbHbIX ra3oB.

Cpennsas anmuHa cBOOOJHOTO TIpodera MojeKkynl. DPGEeKTUBHBIN JUaMEeTp MO-

JEKYII.

7. Pabota pacmmpenus raza. @U3nYecKuil CMBICI YHHUBEPCAIbHON Ta30BOM IM0-
CTOSIHHOM.

8. Buytpennss sHeprus cuctemsl. Terora u padoTa.

9. BuyTpeHHss 3HEprusi 0JHOaTOMHOrO ra3za. CrerneHu cBoOObl MOJIEKYII.

10. IlepBslif 3aKOH TEPMOJMHAMUKH U €r0 MPUMEHEHHE K U30XOPUYECKOMY MpO-
1eccey.

11.ITpumeHeHune nepBoro 3ak0Ha TEPMOJAMHAMUKU K M300apUYECKOMY U U30TEp-
MUYECKOMY Mpoueccy. AnnadaTuyecKuil mpouecc.

12.06paTumble 1 HEOOpaTUMBbIE TIporiecchl. KpyroBoi mporiecc.

13.1{ukn Kapuo. TepMoaumHaMuveckas mikajga TeMIeparyp.

14.Outponus. Bropoil 3aKOH TEpMOIMHAMUKH.

15.Peanbnbie ra3el. YpaBHenue Ban-aep-Baansca.

16.®a3oBble nepexopl. MI30TepMbl peanbHOro rasa.

17.BHyTpeHHss SJHEPIHsI peabHOIo Tasa.

18.sBnenus nepenoca. Jduddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHE).

ook wbdE

KosnoxkBuym Ne 3
Pa3znen 3.2ekTpocTaTuka
1. 3axon Kynowna. ITpunensl npumenumoctu 3akoHa Knona. Eqununel uzmepe-
HUS 3apsja.
2. Dnektpuueckue mojs. Hampsok€HHOCT 3IIEKTPpUYECKOTro Mo, EauHUITBT 13-
MepeHUs HanpsiKEHHOCTHU. [IpuHIMN Cynepno3uiuu.
3. Iorennuman snexTpuyeckoro mois. PazHocTs moTennuanos. [loteniman pe-
3yJABTUPYIOLIEro NoJid. EquHULIBI n3MepeHus.
CBsi3b IOTEHIIMAJIA C HANIPSYKEHHOCTHIO MO,
Nunykuuns snexktprudeckoro noss. [1oTok anektpuueckor nHayKiuu. Teopema
["aycca — Octporpaackoro.
6. Ilone paBHOMEpHO 3apsHKECHHOM O€3TPaHUYHOMN TIJIOCKOCTH.
7. DIEeKTpUUYeCcKOe 1MoJie BOJU3H MOBEPXHOCTHU 3apsXKEHHOTO MTPOBOTHUKA.
8. Tlose B miIoCKOM KOHIEHCATOPE.
9. Ilone co3naBaeMoe paBHOMEPHO 3apsKEHHON c(hepruyecKoi MOBEPXHOCTHIO.
10.ITone co3gaBaemMoe PaBHOMEPHO 3apsHKEHHOM HMJIMHIPUYECKOW IMOBEPXHO-
CTBIO.
11.21eKTpoEMKOCTh. EMKOCTB M10CKOro KOHAEHcaTopa. EMkocTh chepuueckoro
KOH/JIEHCaTOopa.
12.CoenrHeHre KOHIEHCATOPOB.
13.2Heprus 35eKTpudecKoro mos. [IIOTHOCTh SHEPTHH SIEKTPUIECKOTO TTOJIS.

o s



KosutoxkBuym Ne 4.
Pasznea 4. JinekTpoanHamMuka
DNEeKTpUYECKUI TOK, CUJIa TOKA U IJIOTHOCTH TOKA.
OJIC. 3akon Oma 11 MOJTHOM LICTIH.
3akonbl Kupxroda it pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE€ 3aKOHBI ANEKTPUUECKOTO TOKA B KIIACCUYECKOM TEOPUU IJIEKTPO-
MIPOBOJAHOCTH METAJIIOB.
PaboTa BbIX0/1a 3JIEKTPOHOB U3 METAILJIOB.
OCHOBBI 30HHOW TEOPUU MTPOBOAUMOCTH TBEPABIX TEIL
[TonynpoBoauuku. CoOCTBEHHAs: U MPUMECHAS] TPOBOJUMOCTH MOIYIIPOBO/I-
HUKOB.
8. DIeKTpOHHO-ABIPOYHBIN nepexo/1. [lomynpoBogHUKOBBIE TPUOOPHI.
9. TpaH3uCTOPBHI.
10.OMuCCHOHHBIE SBJICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN ra30BBIN pa3psijl.
12.CaMOCTOSTENbHBIN Ta30BbIM pa3psia U €ro THIIHI.

W

N oo

KosiokBuym Ne 5.
Pasges 5 - 6. DuekTpoMarHeTu3m. JJIEKTPOMATHUTHBIC KOJIeOAHUS M
BOJIHBI.

MarsauTHoe€ oJI€ U €ro XapaKTEpUCTHKU.

JleiicTBrE MarHUTHOTO 1OJig Ha TOK. Cuna Ammepa. 3akoH AMmnepa.
Cuia Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsaa.

3akoH buo-Caapa-Jlamnacca.

Teopema ['aycca 11t MAarHUTHOTO TOJIA.

SIBneHne >nmekTpoMarHuTHOW MHAYKIMHU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKINS. B3auMHast UHAYKIHS.

. Tpancdopmarop. DHeprus MarHuTHOTO TMOJIS.

10 Jlna- u napamaraeTuku. GeppoOMarHeTUKA U UX CBOMCTBA.

11. CrobGoiHbIE KOJIeOaHUsI B KOJI€OATEILHOM KOHTYPE.
12.BeIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

13.11enu mepeMeHHOTO TOKa.

14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KosusiokBuym Ne 6.
Paznen 7. 'eomeTpuyeckasi 1 BOJTHOBAasl ONITHUKA
CoBpeMeHHbIE NPEICTABIIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonkue nun3bl. [locTpoeHne n300pakeHus MPEIMETOB C TOMOIIBIO JIUH3.
OcHoBHBIE POTOMETPUUECKUE BETUUUHBI.
KorepeHTHOCTh M1 MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHus
CBETa.

okowdE



7. Metonapl HaOMOICHUSI UHTEPPEPEHIIUM CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue naTEephEPEHITUN.

10. Judpakuus ceera. [Ipunun ['rolirenca-dpenensi.
11.0060cHOBaHME TPSIMOJIMHEHHOCTH PaCpOCTpaHeHUs cBeTa. 30HbI DpeHersi.
12.ludpakuus cBeTa OT OJHOM LIEINH.

13.Pa3pematomas criocOOHOCTh ONMTHYECKUX MTPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBIN U MOJISPU30BAHHBIN CBET.
17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl osTydeHus MOJISPU30BAHHOTO CBETA.

KoasoxkBuym Ne 7

Pa3znen 8. KBaHTOBO-ONITHUYECKHE SIBJICHUS
TennoBoe uznydyenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtornekTpuueckuid 3 PeKT.
dopmyna DitHmTeHA U1 BHEHHETo GhoTodddexTa.
Macca u umnynbc GpoToHa.
Mopnens atoma Pezepdopaa. [loctynatet H.bopa.
Teopus cTpoeHust atoma Bojopoja 1o bopy.
Hudpakuust mukpouactuil. Bonnst ne bpoiins.
. CooTHotieHus HeomnpeneneHHocTe [ eiizendepra.
10 BonHoBast GyHKIMS U €€ CTaTUCTUYECKUIA CMBICI.
11.Ypasuenue lpeaunrepa.

©CoNoRWNE

KossiokBuym Ne 8

Pa3nen 9. @usuka siipa U 3JIeMEHTAPHBIX YaCTHII
OO6mue cBenenust 00 aToMax U sapax.

DHeprus cBsa3u. JledekT macchl spa.

EcrecTBeHHas paguoakTUBHOCTb. 0, 3, Y — U3ITyYCHUS.
3aKOoHbI PAJIMOAKTUBHOTO pacnaja.

BpemeHHbIe XapakTepUCTUKU PAJMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. MickyccTBEHHAs paguOaKTUBHOCTD.
[To3utpoHn. B* pacmaz. DIeKTPOHHEIN 3aXBar.

. Peakmus nenenwms. llennas peakmus.

10 S nepHslil peakTop.

11.Peakuus cuntesa. TepmosinepHas peakuusi.

12.Tunbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 JIEMEHTAPHBIX YaCcTUIlaX.

LCoNOOTR~WDE

KpuTepuu olileHKH 0TBETA CTYIEHTA OYHOM U 0YHO-32049HOH (opMBI
o0yueHus Ha Bonpoc ko/utokBuyma Ne 1, 2, 3 B 1 cemecTpe
MakcumanbHOE KOJUYEeCTBO OajioB 3a mpu KoJlokBuyMma B 1 cemectpe 10,
T.€. 32 KKl KOJUIOKBUYM MaKCHMaJbHOE KOJMYECTBO OAIIOB cocTaBisieT 3,34




Oaa.
MuHUMalTbHOE KOJTUYECTBO OAJIJIOB 32 Mpu KOJUIOKBUYMa B 1 cemectpe 6, T.€.
3a KaXXIbIi KOJUTOKBIYM MUHUMAJIBHOE KOJTMYECTBO OAJIOB COCTABIISIET 2 DaJiia.
Pacnipenenenne 6amioB Ha KaXI0M KOJUIOKBUYME 10 OYHON M OYHO-320YHOM
dbopme 00yueHus B 1 cemecTpe mMpoOUCXOIUT COTIIACHO CIEAYIOIUM KPUTEPHUSIM:

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

omeema Ha KOal0Keu- | OMauuHo Xopouio y00871emeo- Heyoose-
yme 6 1 cemecmpe PpuUmenbHo meopu-
MenbHo

YpoBeHb yCBOEHUS Ma-
Tepuaga, IMpPeaycMOT-
PEHHOT0 MPOrpaMMOit

YpoBEeHb 3HAKOMCTBA C
OCHOBHOH  JHTepaTy-
pOH, MPEeTyCMOTPEHHOU
MPOrpaMMoit

YpoBEeHb 3HAKOMCTBA C
JIOTIOTHUTEIHHON JITE-

paTypoi

YpOoBEHb  PacKpBITUA
MIPUYHUHHO-CJIE/ICTBEH-
HBIX CBS3eH

OTBeThl Ha BOIIPOCHI:
MIOJIHOTA, APryMEHTH-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHUE UCIIOJb-
30BaTh ~ OTBETHl  HA
BOMpOChl s Goee
MOJTHOTO  PACKPBITHA
coJiepKaHusl BOIpoca

OO0mit uHTepBai | 29<R<334 |245<R<29 2<R<245 |R<2
peiiTHHIa CTyeHTAa 3a
OMH KOJLIOKBHUYM

B 1 cemecTpe

Kpurepuu ouleHKH 0TBETA CTYI€HTA OYHOH U 0YHO-3204HOH (POpPMBI
o0yueHusi Ha BONPOC koJu1okBuyMa Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MaxkcruManbHOE KOJAMYECTBO OayioB 3a maAmb KOJJIOKBUYMOB BO 2 CEMECTpe

15, T.e. 3a KaX /b KOJUIOKBUYM MaKCHUMaJIbHOE KOJIM4eCTBO OamioB coctasiser 3,0
Oasna.

MuHUMaTbHOE KOJUYECTBO OAIIOB 33 MAMb KOJUIOKBHYMOB BO 2 CEMECTpe

10, T.e. 32 KaXAblii KOJJIOKBUYM MHHHMAJIbHOE KOJIMYECTBO OalJIOB COCTaBIsET 2
oaJuia.

Pacrnipenenenue 6aiyioB Ha KaX/10M KOJJIOKBUYME MO OYHOM U OYHO-3a0YHOU
dbopme 00yueHus BO 2 CEMECTPE MPOUCXOIUT COTJIACHO CIICTYIONTUM KPUTEPHSIM:



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

omeema Ha KOAA0KeU- | OMIUYHO Xopouio yooenemeo- | Heyooae-
yme 60 2 cemecmpe pUumenbHo meopu-
MeNbHO

YpoBeHb YCBOEHHUS Ma-
Tepuaga, INpPesyCMOT-
PEHHOTO IIPOrpaMMon

YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEparTy-
pOH, Mpe1yCMOTPEHHOU
IpOrpaMMon

YpoBeHb 3HAKOMCTBA C
JTONOJIHUTEIHHOU JIUTE-

parypoit

YpoBeHb  pACKPBITHUS
MIPUYHUHHO-CIIE/ICTBEH-
HBIX CBSI3eH

OTBeThl Ha BOIIPOCHI:
MIOJIHOTA, APryMEHTH-
POBaHHOCTh, YOEKIECH-
HOCTb, YMEHHE UCIIOJIb-
30BaTh  OTBETHl  HA
BONpOCHl sl Oonee
[IOJIHOTO  PacCKpBITUSA
coJiepKaHusl BOIpoca

Oommii uHTepBaa | 2,6S<R<3,0 23<R<2,65 20<R<23 |R<2
peiiTHHra CTyIeHTa 3a
OJIMH KOJIJIOKBUYM

BO 2 ceMecTpe

MuHucTepCTBO HAYKH U BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puran)
dbenepaabHOTO rocy/1IapCTBEHHOTO O0/PKETHOTO 00pPa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO OOpa30BaHUS
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET



@axynomem MexaHUYECKUN

Kagheopa llukn busnko—MareMaTHyeCKUX JTUCIUILINH

Hanpasnenue noaroroBku: 15.03.02 TexHOJOTHYECKHE MAIIMHBI U 000PYAOBAHUE
(k00 u Haumenosanue)

[Tpodwmns/mporpamma: O6opynoBanue HedTerazonepepadboTKu

KoMiuiekT 3agaHuii i BBINOJHEHUS pacyeTHOM padorsl Ne 1
110 0YHOM, 04YHO-32049HOMI (popMe 00yUeHUs
no gucnuiuinae Pusuka

Pasnesn 1 Pusnyeckrie OCHOBbI MEXAHUKH

3amauda 1. /IBe npsiMble JOPOTH MEPECEKAOTCSA MO yriioM o. [1o HuM K mepe-
KPECTKY MPHUOMKAIOTCS BA aBTOMOOWIISA: TPY30BUK CO CKOPOCTBIO Vi M JIETKOBOM
aBTOMOOUJIb CO CKOPOCTHIO V2. C MaTpyIbHOTO BEPTOJIETa 3aMETHIIH, YTO B HEKOTO-
PBIi MOMEHT BpEMEHH TPY30BUK HAXOAMWIICA HAa paccTosiHuU L1, a terkoBoit aBToMo-
owib Ha paccTosHuM Ly ot nmepekpectka. TpebyeTcss OTBETUTH HA BOIPOCHI:

a) Bo3MOXHO 11 CTOJIKHOBEHHE MAITUH?

0) KakoBo MUHUMAILHOE PACCTOSIHUE, Ha KOTOPOE COJIMIKAIOTCSI MAIlIUHBI, 1
KOTJa 3TO COJIMKEHUE MPOU30MUIeT?

B) KAKOBa CKOPOCTh aBTOMOOMJIEN B CUCTEME OTCUETA, JIBHIKYIICICS BMECTE
C BEPTOJIETOM, €CIIU BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... AaBTOMOOMITIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep o’ V1, KM/4 V2, KM/4 Lim Lo, M V, KM/4
3a]a9u
1.1.1 60 54 72 500 1000 216 JISTKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TpPy30BOMY
114 30 54 90 600 1200 288 TPy30BOMY
1.15 30 54 72 500 1000 216 IPy30BOMY
1.1.6 45 36 72 750 1000 190 JISTKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 TPy30BOMY
1.19 30 54 72 500 1000 216 TPy30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
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 JISTKOBOMY
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 IPy30BOMY
1.1.21 45 54 72 600 1000 216 JISTKOBOMY
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 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY




1.1.27 30 54 72 750 750 190 IPy30BOMY
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

3amaya 2. OIHOPOJHBIN IIap Macchl M CKaTbIBaeTCS 0€3 CKOJBKEHHS TI0
HAKJIOHHOM IUIOCKOCTH, COCTABIISIFOIIEH YroJl o ¢ ropu3zoHToM. Hantu:

a) YCKOpEHUE IIEHTpa 11apa;

0) 3HayeHue Kod(pduIMeHTa TPEHUS L, IPU KOTOPOM CKOJIbXKEHHUS HEe OyeT;

B) KHHETUYECKYIO SHEPIHIO IIapa yepe3 Bpems t mociie Hayaa JBUKEHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr a, t, c
3aJ1a9u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.24 6 30 14
1.25 4 30 1,3
1.2.6 1 45 15
1.2.7 2,5 60 1,6
1.2.8 3,5 30 1,2
1.2.9 0,5 30 1
1.2.10 5 45 14
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 1,1
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 1,4
1.2.26 3,5 60 1,3
1.2.27 0,5 30 15
1.2.28 5 30 1,6
1.2.29 2 45 1,2
1.2.30 3 60 1

3anauda 3. 3aKOH JBMKEHUS IPy3UKa, IPUKPEIUICHHOTO K MPYKUHE, B OTCYT-
crBuu 3aryxaHus umeet Bug X (t) = Xo Sin (wt + @),

I'ne Xo - ammuTyna Koaedanus, W — HUKIMYECKasi 4acTOTa, (Og — HaYaJIbHAS
daza.



OmnpenenuTh HAYAIbHYI0 KOOPIUHATY, HauajdbHbIE ¥ MaKCHMAaJIbHbIC 3HAYC-

HHUSI CKOPOCTH M yCKOpeHus rpysuka. [loctpouts rpaduku 3aBUCHMOCTH KOOP/IH-
HAThl, CKOPOCTH U YCKOPEHHS OT BPEMCHH.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c o
3aJauu
1.3.1 0,05 6,28 /2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 /4
1.34 0,01 1,57 0
1.35 0,04 4,71 w/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 /2
1.3.10 0,055 1,57 w/2
1.3.11 0,05 4,71 /4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 /6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 /2
1.3.19 0,045 6,28 /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 w/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 /2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 /6
1.3.29 0,045 4,71 w/3
1.3.30 0,055 7,85 T




KomiuiekT 3aannii 1J1s1 BHINIOJIHEHUS PACYETHOI padoThl Ne 2
110 OYHOM, 0YHO-3204HOI (popMe 00yUeHusI
no agucnuiuinae Pusuka

Pasnen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

3anaya 1. B cocyne o0beMom V HaxoauTcs L MOJb raza npu HOpMaabHOM
naBiaeHud. Bo CKOJBKO pa3 Ha/I0 yBEIUYUTH TEMIEPATYPY, UTOOBI JaBJICHUE YBEIU-
quI0Ch B N pa3? CpaBHUTH € pe3yabTaTaMHU JUIsl HCAIBHOTO Ta3a.

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, n v, MOJIb n
3a7a49u
2.1.1 BOJIOPOJT 200 300 3
2.1.2 rejani 100 100 2
2.1.3 aproH 150 200 2,5
2.1.4 a3or 250 250 1,5
2.15 KHCJIOPOJT 300 150 1,8
2.1.6 OKHCBH yriiepoja 350 350 3,5
2.1.7 JIBYOKHCH yriepoja 120 300 5
2.1.8 BOJISTHOM TIap 180 100 45
2.1.9 MeTaH 210 200 4
2.1.10 JTaH 220 250 2,6
2.1.11 poraH 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 aleTUIEH 280 300 3,4
2.1.14 JIBYOKHCH CEpBI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reinin 150 250 3
2.1.17 aproH 250 150 2
2.1.18 azoT 300 350 2,5
2.1.19 KHCJIOPOJT 350 300 15
2.1.20 OKHCh yriiepoaa 120 100 1,8
2.1.21 JIBYOKHUCBH yriepoja 180 200 3,5
2.1.22 BOJISTHOM Tap 210 250 5
2.1.23 MeTaH 220 150 4,5
2.1.24 JTaH 160 350 4
2.1.25 poTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTHUIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEPBI 100 250 3,4
2.1.29 BOJIOPOJI 150 150 2,7
2.1.30 renin 250 350 3,1

3amaga 2. B cocyne nmox nmopmHem HaxoauTcs ra3 maccoi M. Kakoe konude-
CTBO TEIUJIOTHI HAJIO 3aTPaTUTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckonbko mpu 3ToM
noJHUMeETCs mopiieHs? Macca nopiiHs M, miomaas ero NonepeyHoro ceueHus S.
JlaBiieHre Haj MOpLIHEM P.



Tabmuma 2.2 (x 3amauam 2.2.1 — 2.2.30)

Howmep I'a3 m, T AT, K M, xr S, cm® p, klla
3a7a4u
2.2.1 azoTr 1 10 1 10 100
2.2.2 BOZIOPO/T 1 15 0,5 15 80
2.2.3 renui 2 20 15 20 120
2.2.4 aprox 3 25 2 25 110
2.2.5 a3or 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCb yTJIeposa 2 15 1 20 100
2.2.8 JIBYOKHUCH yIepoja 5 20 0,5 25 80
2.29 BOJISTHOU TIap 2,5 25 15 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJ 1 10 25 20 90
2.2.12 rejaIni 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3or 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCBH yriepozaa 1,5 10 2 25 110
2.2.17 | nByOKHCH yriepona 2 15 2,5 10 90
2.2.18 BOJISTHOM T1ap 5 20 3 15 130
2.2.19 MeETaH 2,5 25 1 20 100
2.2.20 BOJIOPOJ 3,5 5 0,5 25 80
2.2.21 ey 1 10 15 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 OKHCB YIiIepozaa 4 5 1 10 100
2.2.26 | nOBYOKHCH yriepona 1,5 10 0,5 15 80
2.2.27 BOJITHOM ap 2 15 15 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 renui 3,5 5 3 15 130

KommuiekT 3aganuii 1isl BBINOJHEHUS pacyeTHOU padorel Ne 3
110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUs
no aucuuiinie Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaua 1. Ha puc.] noka3zaHbl TOUKH, PAaCHOJIOKEHHBIE B y3JIaX PEIIETKU C
sueiikor B (hopme kBagpara co ctopoHoit @ = 0,1 M. B HEKOTOpBIX y37aX pPErIeTKH
pacnosoXkeHbl ToueuHble 3apsaabl Q1, .... Qg, BEIUYMHBI KOTOPHIX C Pa3MEPHOCTHIO
K (1 aKn = 10 ®° Kn) ykasansl B Tabmuue 1. B ocTanbHBIX y31ax 3apsabl OTCYT-
CTBYIOT. Onpenennure HanpsHLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIs B TOUKE,
yKa3aHHOH B MocjenHeM cTojoue tabnuipl. Crenaiite cxeMaTUuecKuii puCyHOK JIU-
HUW HANPSKEHHOCTH JJIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsi0B.
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Ta6auna 3.1 (k 3agauam 3.1.1 — 3.1.30)

Homep Besmunnbl 3apsaoB Homep
At Qi Q2 Qs Qa4 Qs Qs Qr Qs Qg | ToUKkH
3.1.1 +1 +1 -2 17
3.1.2 +2 -1 -1 4
3.1.3 +2 -1 -1 5
3.1.4 +3 -1 -1 -1 8
3.1.5 -1 -1 +2 21
3.1.6 +1 +1 -2 1
3.1.7 +1 -2 +1 12
3.1.8 +3 -1 -1 -1 3
3.1.9 -1 +1 1
3.1.10 +1 -2 +1 12
3.1.11 +1 +1 -1 -1 8
3.1.12 +1 -2 +1 9
3.1.13 +1 +1 -1 -1 -1 +1 8
3.1.14 +1 -1 1
3.1.15 +1 -2 +1 9
3.1.16 +1 +1 -1 -1 8
3.1.17 -1 +1 +1 -1 7
3.1.18 -1 +2 -1 1
3.1.19 +1 +1 -1 -1 7
3.1.20 -1 +1 1
3.1.21 +2 +2 -2 -2 1
3.1.22 +2 -1 -1 5
3.1.23 -2 +1 +1 6
3.1.24 -1 -1 +2 4
3.1.25 +3 -1 -1 -1 2
3.1.26 -1 +2 +1 -3 3
3.1.27 +2 -1 -1 8
3.1.28 -1 +3 +1 4
3.1.29 +1 -2 +3 2
3.1.30 -1 +2 -1 12

3anaua 2. PaBHomepHO 3apspkenHas chepa paauyca Ri okpykeHa cioem Iu-
AJIEKTPHKA, BHEIIIHUN pagnyc KoToporo Ry . 3apsa chepsl paBeH Q, qudiekTpuaeckas
MIPOHUIIAEMOCTh MaTepuaia cios €. HapucosaTs rpaduk 3aBUCHUMOCTH HAPSKEHHO-
CTH ¥ TIOTEHIMAJIa MJIEKTPUUECKOTO MOJIsI OT PACCTOSIHUSA 110 IIeHTpa cephbl U BHIUKC-
JIUTH MMOBEPXHOCTHYIO IJIOTHOCTD 3apsijia TUDJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3anauu R1, em R2, em Q, nKa €
3.21 10 20 10 1
3.2.2 15 25 20 5




3.2.3 10 30 20 4
3.24 10 40 -10 7
3.25 15 20 10 2,7
3.2.6 20 25 10 3
3.2.7 15 30 10 10
3.2.8 30 40 -10 8
3.2.9 25 30 -10 2,5
3.2.10 5 25 -10 9
3211 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
3221 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

KoMiuiekT 3agaHuii 11l BBINOJHEHUS pacyeTHOH padoThl Ne 4

10 0YHOI, 04HO0-32049HOI (popMe 00yUeHUs

o qucauIuinae Pusuka
Pasnea 4. DiekTpoInHAMUKA

3agaya 1. Ot UCTOYHMKA, PA3HOCTh MOTEHIIMATIOB Ha KiieMMax KoTtoporo Uy,
TpedyeTcs nepeaaTh MOITHOCTL P Ha paccrosiHue L. JlomycTtumas «oteps» Hamps-
JKeHUsI B MpoBojiax N. PaccumraliTe MUHUMANIbHOE CEUYEHHE S MEIHOTO MPOBOJA,
MIPUTOTHOM JJIS1 3TOU LETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %

3aauu
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 15
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 15
4111 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 15
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
41.21 100 6 7 3
4.1.22 200 10 4 15
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 15
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agaya 2. C kakuM K03 (HULIHEHTOM MOJIE3HOT0 AEHCTBUSI padOTaeT CBUHIIO-
BBl akkymyJisaTop, DJIC xoToporo U, eciym BO BHEIIHEW LENH CONPOTHBICHUEM
Ruzert tok | ? Kakyto MakcuManbHy0 MOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHewHen nenu? Kak npu atom nzmenurcs ero KI1/1?

Ta6auna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aga4m
421 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
4.2.4 2,4 0,3 45
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4.8
4.2.9 2,25 0,17 5,8
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4212 1,85 0,2 54
4213 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 19 0,15 6
4.2.17 2,4 0,23 4,5




4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 5,5
4.2.20 1,75 0,28 4,3
4221 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KomiuiekT 3a1anuii il BBINIOJIHEHHMSI PACUYeTHOH padoThl Ne 5

110 0YHOM, 04HO-32049HOM (popMe 00yUeHUs
o pucuuiinae Pu3uka

Paszneua 5. DiekTpoMarHeTu3m

3agaua 1. Yactuma maccsl M € 3apsiAoM (] BIETAET B INIOCKUKA KOHJAECHCATOP
JUIMHBL L ToJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yriaoMm f . Haiitu
MEePBOHAYAIIbHYIO KHHETUYECKYIO SHEPTHIO YacTUIlbl Wy, eclii Hanps>KeHHOCTD JJIeK-
TPUYECKOTO MOJI BHYTPU KOHAEHcaTopa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mr g, HKn L, cm a,° p,° E, xB/m
3aga4n
5.1.1 1 1 5 /3 T /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 n/3 /6 10
5.14 0,5 -1 3 /3 T /4 3
5.1.5 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 /4 8
5.1.23 2,5 8 4 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 n/3 /4 15
5.1.26 10 10 5 n /4 /6 2




5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 7 /4 10
5.1.29 8 9 3 /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3agaya 2. DJIEKTPOH JBWXXETCS B OJHOPOJHOM MAarHUTHOM IIOJIE€ C MHIYK-
1Men B Tak, 4TO BEKTOP €ro CKOPOCTH, PAaBHON 0, COCTABIISET C HAIPABJICHUEM BEK-
TOpa UHAYKIIMA MAarHUTHOTO MO yroyi a. OnpenenuTs paauyc U mar BAHTOBOM JIH-

HUU, TI0O KOTOPOU OyJIET ABUTAThCS JIEKTPOH.

Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,’
3a1a4u
521 0,01 2 n/3
5.2.2 0,03 10 n /4
5.2.3 0,02 1 n/6
5.24 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepumn onenku pacuetrnoix pador Ne 1, 2, 3 B 1 ceMecTpe 1o 04HOIii,
0YHO-32049HOH hopMe 00yUeHHSs

MakcuMalIbHOE KOJUYECTBO OAJIOB 34 TPHU pacuyeTHbIE padoThl B 1 ceMecTpe

15 0aJ1,10B:

5 6ansoB 3a MEepPBYIO pacYETHYIO paldoTy,




5 0aJIoB 3a BTOPYIO pacueTHYIO paboTy,

5 6aIoB 3a TPETHIO PacUETHYIO paboTy,

MuHUMaJTEHOE KOJIMYECTBO OAJIIIOB 32 TPU pacueTHbIe paboThl B 1 cemectpe 9
0aJLJ10B.

[Ipu omenke pacdeTHO-Tpaduueckux pabOT IeIecoo0pa3HO PYKOBOICTBO-
BaThCS CIEAYIOMUMU KPUTEPUSAMHU OIICHKU 3HAHUH MO (QU3HKE, YIUTHIBAS JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu sSBASIOTCS OMIMOKU, CBUIETEIBCTBYIOIINE, YTO CTYACHT: HE YCBOUII
OCHOBHbIE (PU3NYECKHE TEOPUU U 3aKOHBI MJIM HE YMEET MPUMEHSTh UX IIPH PEIICHUN
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HSATh UX K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUIl (PU3NUECKUX BEJIUYUH WM HE YMEET
MOJIb30BATHCS UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TAKXKe HEMPAaBWIBHO CHOPMYIIH-
pPOBaHHBIE BOIIPOCHI 33/1a4 WJIM HEBEPHbIE OOBICHEHUS X0/1a €€ PELICHHs], HE3HAHNE
IIPUEMOB PEIICHHS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAaHUM YCJIOBHS 3aJJa4l WM UCTOJIKOBaHMS pelieHus. Kaxnaas rpyoas ommOka
OLIeHUBaeTCs Munyc I oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HANKMCAHWE HAMMEHOBAHUS €IUHUL (DU3UUYECKUX BEIUYMH;
BBIOOp HEpAIMOHAIBLHOTO Xoj1a pemenus. Kaxnas Herpy0asi ommOKka OleHUBAETCA
munyc 0,75 6anna.

K neoouemam OTHOCATCA: HEPALMOHAJIBHBIE 3AIIMCHU IIPU BBIYNCIICHUAX, HEpa-
LIMOHAJIbHBIE ITPUEMbI BBIUNCICHUN, TPe0Opa30BaHUi U pELICHUN 3a/1a4; OTJCIIbHbIC
HOTPEIIHOCTU B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIC OIIMOKHM BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpeKHOE BBITIOJIHEHUE 3allice, yepTexeit, cxem, rpadukoB. Kaxapii
HEeJI04eT olleHuBaetcs munyc 0,25 b6anna

WuTepBan 0ajioB peMTHUHIA CTYIEHTA 32 KAXKAYIO PACYETHYIO pa00Ty COCTaB-
JISIET:

4,0 <R < 5,0 6anaa ecnu CTYyIEHT BBITIOJHUAI PabOTy MOJHOCTHIO 0€3 OMMOO0K
¥ HEJIOUETOB WJIM MIPU BBIMOJIHEHUH Pa0OTHI MOJHOCTHIO 0€3 OMMOOK U HETOYETOB,
HO MPU HAJIMYUM HE O0Jiee OJHOM HE aKKYpaTHOU 3aIUCH.

3,0 < R < 4,0 6aaaa craButcs 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPU
HAJINYUU B Hel He OoJiee 0JJHOM Herpy0oii OIIMOKM U OJJHOTO HEA0YeTa WK He OoJiee
JBYX-TPEX HEJI0UETOB.

2,5 <R < 3,0 6aia cTaBUTCS B TOM CIy4ae, €CJIU CTYACHT MPaBUIIbHO BbIMOJ-
HUJI HEe MeHee 2/3 Bceil paboThl WK TOMYCTHII: HE 0osiee OHON rpy0oi ONTMOKH H
JIByX HEJI0UETOB, WU HE OoJiee OHOU TpyOOol M OAHON HErpyOO ONMMOKHU, WIIN HE
Oosee IBYX-TpeX HErpyObIX OMIMOOK, MJIM OJITHY HETrpyOyIo OIIUOKY M TPU HElOYeTa.

R<2,5 0annma craBUTCS, KOTJla YHCIIO OIIMOOK M HEIOYETOB IPEBOCXOIUT
HOpPMY, TIPU KOTOPOM MOXET ObITh BHICTABIICHA OILIEHKA «3», WIH €CIU MPaBUIBHO
BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpurepuu oueHku pacueTHoi padoTsl Ne 4, 5 Bo 2 cemecTpe 10 04HOI,
0YHO-32049HOH hopMe 00ydeHHS



MakcumanbHOE KOJUYECTBO OAJIIOB 3a JBE PAcCUETHBIE PA0OTHI BO 2 CEMECTpe
8 0aJ10B!

4 Ganna 3a IEpBYIO pacueTHYIo paboTy,

4 Gana 3a BTOPYIO pacyeTHYIO paldoTy.

MuHUMaJTEHOE KOJUYECTBO OAJIJIOB 32 JBE PACUETHBIC PaOOTHI BO 2 CEMECTpE
4 6aJa.

[Ipu onenke pacueTHO-Tpaduueckux padoT Lenecoo0pa3HO PYKOBOJACTBO-
BaTbCsl CICAYIOIIMMHU KPUTEPUSIMU OLICHKU 3HAaHUM 10 (PU3UKE, yYUThIBAs JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3NUECKHE TEOPUH U 3aKOHBI UM HE YMEET MPUMEHSATD UX MIPHU PEIICHUH
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HSTh X K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUI (PU3MUECKUX BEJIMYUH WM HE YMEET
MOJIb30BAThCSl UMH; K TPYOBIM OIIMOKaM OTHOCSITCS TAKYKE HEMPABUILHO CHOPMYJIIH-
POBaHHbBIE BOIIPOCHI 3aJa4H WJIM HEBEPHBIC OOBSICHEHUS X0/Ia €€ PEIICHUs, He3HAaHUE
MPUEMOB PEIICHUS 3a/1a4, & TAK)KE OIIUOKH, CBUICTEIHCTBYIONINE O HEPABUILHOM
MOHMMAHWU YCJIOBUS 3aJ]a4i UM UCTOJIKOBaHuUA pemieHus. Kaxnas rpyOas ommbka
onenuBaetcs munyc 0,7 dann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbI;
MPOIYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYECKUX BEIUYMH,
BBIOOp HEpaIMOHANBLHOTO XoJa pemienus. Kaxmas Herpy0asi ommOKka OleHuBaeTCs
munyc 0,5 banna.

K neoouemam OTHOCSTCA: HEpAallMOHAIIbHBIC 3AMKCH MPU BBIYUCIICHUSAX, HEPA-
[IMOHAJIbHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil M peIIeHUH 3a/1a4; OTICTbHbIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-
pakTepa; HEOpeKHOE BBITIOJHEHUE 3alrcei, yepTexet, cxem, rpadukoB. Kaxmbiii
HEJI0YeT olleHuBaetcs munyc 0,25 banna

WuTepBan 0amioB peMTHUHIA CTYIEHTA 32 KAXKAYIO PACYETHYIO pad0Ty COCTaB-
JISIET:

3,3 <R <4,0 6ansa ecnu CTYIEHT BBITIOJHUAI PabOTy MOJHOCTHIO 0€3 OMMO0K
¥ HEIOYETOB WJIM MPH BBHIMOJHEHUU PAa0OTHI TIOJHOCTHIO 0€3 OIMMOOK W HET0YETOB,
HO MPY HAJIMYUU He OoJiee OTHON HE aKKYpaTHOM 3aIucH.

2,6 < R < 3,3 6aqua craButcs 3a paboTy, BBHITIOJHEHHYIO MTOJTHOCTHIO, HO TIPU
HAJIMYUU B Hell He OoJiee 0JHOM Herpy0oii OIIMOKY U OJJHOTO HEJ0YeTa WK He OoJiee
JIBYX-TPEX HEJIOUYETOB.

1,9 <R < 2,6 6a1a cTaBUTCS B TOM CITy4dae, €CJIM CTYJICHT NPABUIBHO BBIMOJ-
HUJI He MeHee 1/2 Bcelt paboThl WK AOMYCTHII: HE Oojee oaHON TPyOoi OMTMOKY U
JIByX HEJI0UETOB, WU HE OoJiee OJHOM IpyOOi U OHOM HErpyOOl OIMMOKU, WIIA HE
OoJee IBYX-TpeX HErpyObIX OUIMOOK, UM OJIHY HErpyOyIo OMIMOKY U TPU HEJ0YETA.

R<1,9 0ansa crtaBUTCS, KOTJla YMCJIO OLIMOOK M HEIOYETOB MPEBOCXOIUT
HOPMY, TIPH KOTOPOH MOKET OBITh BBICTABIIEHA OIlEHKA «3», WM €CIIN MPaBUIBLHO
BBITIOJTHEHO MeHee 1/2 Bcelt paboThI.

MuHHCTEPCTBO HAyKU U BhIcIero oopazoanus Poccuiickoit denepannu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
dbeneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS




BBICIIIET0 00Opa30BaHUs
«Ka3aHCknil HallMOHATBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET»

@axynvmem MexaHU4ECKUT

Kagheopa llukn busnko—MareMaTHIeCKUX JTUCIUILINH

Hanpasnenue noaroroBku: 15.03.02 TexHOJOTUYECKHE MAIIMHBI U 000PYAOBAHUE
(k00 u Haumenosanue)

[Tpoduns/mporpamma: O6opynoBanue HedTerazonepepadoTKu

CamocrosiTe/IbHasA paﬁoTa CTYACHTOB
10 ANCHUIIIINHC {lZI/I?)I/IKa

Hepequb TEM IJIA KOHCIIEKTOB

Paznen 1. dusnueckre 0CHOBBI MEXaHUKH

1. Pensmusucmckas mexanuka

Pasznea 2. MosiekyagapHas GU3KMKa U TEPMOIUHAMUKA.

2. AHenenus nepenoca: ouggysus, menionposooHOCMb, A3KOCHb.

Pa3nea 3. DnexTpocTaTuka

3. Cecnemosnekmpuxu.

Pa3gen 4. D1eKTpoAMHAMUKA

Ilo naHHOMY pa3zeny KOHCIEKT HE MPESYyCMOTPEH.

Pa3pea 5. DnekTpoMarHeTusm

4. MacnumHvle nons coneHouoa u mopouod.

Paznea 6. DiekTpOMarHUTHEIE KOJIEOAHUS U BOJHEI

5. Pezonanc nanpsoicenuii. Pezonanc mokos.

Pasznea 7. 'eoMmeTprueckas U BOJTHOBAs OITHUKA

6. Illonamue o zonozpaghuu.

Pa3gea 8. KBaHTOBO-ONTUYECKHUE SIBICHHS.

7. Onmuyeckue K8anmoswvle cenepamopeaol.

Paznen 9. ®uszuka s5pa v 3JIEMEHTAPHBIX YACTHIL.

8. Ilepcnexmusvi pazeumus s0epuoii snepeemuxu. Ipobrema ynpasisemvix mepmosoep-
HBIX peakyuli.



KOHCIIEKThI BHIOTHAIOTCS MUCBMEHHO B CIIEIUANBHBIX TETPAIAX JIJIsl CAMOCTO-
ATEIHHON PabOTHI CTYACHTOB.

Kpurepuu onenuBanus koucnekros CPC
1 cemecmp
OYHAs, OUHO-3A0YHAS hopma
MakcuMaiabHOE KOJHMYECTBO OalIoB 3a KOHCIEKTHI IO mpem paszzeiiaM Ne
1.2.3 B 1 ceMecTpe IO OYHOM, OYHO-3204YHOH (hopMe 0oOyueHHA 5 0aJLJI0B, T.€. 3a
Ka)XJI0€ TIOJIHOE PACKpPBITHE TEMbl MaKCHUMaJbHOE KOJIMYECTBO OAaJIJIOB COCTABIISET
1,67 Gasuia.

MuHHMAJILHOE KOJHWYECTBO 0aJUIOB 3a KOHCIEKTHI IO Mipem pa3jieiaam
Nel.2.3 B 1 cemecTpe o O4YHOM, OYHO-3a04HOM (hopMe 00OyueHus 3 0ajuia, T.e. 3a
KayKJIbIM KOHCITIEKT MUHMUMAaJILHOE KOJIMYECTBO 0ajoB cocTapiseT 1,0 Oam.

J171s TOro 9TOOBI KOHCIIEKT CUMTAJICS CAAHHBIM, HECOOXOIMMO HAIMCATh €ro Ha
1,0 6annoB u Beime. [Ipn MOBTOPHOM NEpENUCHIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN Oasll MO BCEM MOMBITKAM.

Kputepun onennBanusi koucnekroB CPC
2 cemecmp
OUHAS, OYHO-3A04HAs hopma
MaxkcuMaabHOE KOJMYECTBO 0aJIOB 32 KOHCIICKTEI IO namu pazaenaM Ne 5. 6,
7.8.9 B0 2 cemecTpe 110 OYHOM, OYHO-3209HOM, 3a0UYHON hopMe 00yUcHHS § 6AIO0B,
T.€. 32 KOKJI0€ TTOJTHOE PACKPBITHE TEMbl MAKCUMAJIbHOE KOJIMYECTBO OAJIOB COCTaB-
asget 1,6 Oanna.

MuHHMaJIbHOE KOJMYSCTBO 0ajII0B 3a KOHCIIEKTHI IO namu pa3jaeiiam Ne 5,
6.7,8.9 Bo 2 ceMecTpe IO OYHOM, OYHO-3a0YHOM, 3a04HOM hopMe 0OyueHHU 5 6aJi-
JIOB, T.C. 32 KaXJbIi KOHCIIEKT MHUHMMAaJIbHOC KOJWYeCTBO OamioB cocrapiseT 1,0
Oa.

J1s1 TOro 4TOoOBI KOHCIIEKT CUMTAJICSA CIAaHHBIM, HECOOXOIMMO HaIlMCaTh €ro Ha
1,0 6annoB u Beie. [Ipy MOBTOPHOM NEpenUChIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
TUHT UIET CPEAHMI 0asuT 110 BCEM MOTBITKAM.

MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCyIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«KazaHnckuil HalMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOTMYECKUI YHUBEPCUTET



Daxynemem Mexanuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hamnpasnenune noarorosku: 15.03.02 TexHOJIOTHYECKHE MAIIMHBI H 000PYI0BaHUE

Tpopuns: O60pynoBanue HedTerazomnepepadoTKu
Cemectp 1

JK3aMeHAMOHHBIN OmaeT Ne 1

1. Hpocmpancmeo. Bpems. Heuoicenue.
2. Bsaskocmb (8Hympennee mpenue)
3. Dnexmpuueckuti mox. Cuna u nIOMHOCHb MOKA

8

4. Buibepume 0dun sapuanm omeema

YTBEPXKJAIO

3as.uuknom OM/] %’” " T.IMaxkycesa
01.03.2021 r.

Ha pucynke m3o6paxen mukn Kapao B koopaunarax (T,S), roe S-sHTponus. AnunabaTHoe pacuIMpeHre MPOUCXOAUT Ha JTale ...

BAPUAHTBI OTBETOB:
H4-1; 2)3-4; 3)2-3; 4)1-2.

CocTaBUTE b ( —a

E.B. SlkoBneBa

MunnCTEpCTBO HAYKHU | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)

(beztepanbﬂoro rocyaapCTBEHHOI'O OI0KETHOTO 06pa3OBaTeJ'ILHOFO YUPECKACHUS BBICHIETO 06pa30BaHI/I$[

«Ka3zaHckuil HAMOHANBLHBIN HCCIIEI0BATENILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Dakynemem Mexanuyeckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHbI U 000py/10BaHKE

Tpo¢puns: O6opynoBanue HedTerazomnepepadoTKu
Cemectp_1

IK3aMeHAIMOHHBIH OnieT Ne 2
Cropocmb u yckopenue. IIpocmetiviue 6udbl 08UNCEHUS MAMEPUAIbHOU MOYKU.

.

llomoxk sexmopa nanpscennocmu. Teopema I'aycca ons SJleKmpocmamu4ecKko2o noJiia

1.

2. Tennonpogoonocms.

3.

4. Buibepume 00un 8apuanm omsem
Fa
3 b
5 Al —» IE

DI =— C

-

1z 3 V¥

Ha (P,V)-muarpamme n3o0pakeH mukinaeckuii mponecc. Ha yaactkax AB-BC temmepatypa. ..

BAPUAHTHBI OTBETOB:
1) Ha AB — noBsimaercs, Ha BC - monumkaercs;

2) moHIKaeTCH;
3) na AB — nonmxkaercst, Ha BC - noBsIiaercs;
4) NOBBIIIACTCS.

CocTaBuTeJlb:

) 2R JK i

E.B. SlkoBneBa

YTBEPXJIAIO

3ap.uukiom OMJI =7 T.I'.MakyceBa

01.03.2021 1.



MuHICTEpPCTBO HAYKH U BHICIIEro obpasoBanus Poccuniickoit denepanm
HirkHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEIOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne nogrorosxu: 15.03.02 TexHOTOTHYECKHE MAIIUHEL B 000PYI0BaHHE
[Tpoduns: O6opynoBanue HedTeraonepepadboTKH

Cemectp 1
YTBEPXJAIO
3ap.umkiiom ®MJI & T.I.Makycesa
01.03.2021 r.
JK3aMeHalMOHHBIN ouitet Ne 3

1. Venosas cxopocms. Venogoe yckopenue.

2. Hsnenus nepenoca. Jupdy3sus.

3. Bws0od saxona Jcoyia—Jlenya.

4. Buibepume 0dun eapuanm omeema
Ha pucynkax n3zo0paxeHBI 3aBUCH- . i
MOCTH OT BpPEMEHHM KOOPAMUHATBHI U  x m
YCKOPEHUsI MaTepUalIbHOM TOUKH, KO- ” o
nebmomeiics MO TapMOHHYECKOMY "1
3aKOHY. T
Ilukmudeckas yactoTa KoJeOaHUii-
TOYKH paBHA =T N
BAPUAHTHBI OTBETOB: "
1)2c¢t 2)1ch; R e e e
3)4c; 4)3 ¢t

CocraBuTe/b: ( Arooarr ~ E.B. SIkoBnesa
MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEFHOTO YUPEIKACHHS BBICIIEI0 00pa3oBaHHs
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lukn gpusuxo—mamemamuueckux OUCYUNIuH
Hanpasnenne moarorosku: 15.03.02 TexHONOrHYeCKHE MAIMHBI U 000PYIOBaHHE
Tpopuns: O6opynoBanue HedTerazomnepepadoOTKu
Cemectp_1
YTBEPXJIAIO

3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
DK3aMeHalMOHHBIN Ouitet Ne 4
1. 3axousi Heiomonua.
2. Buympennsa snepaus peanbo2o 2asd.

3. Dnekmpocmamuueckoe noje u e20 nanpsixcennocnmos. Cunosvle JuHuU.




—=

4.  Buwibepume odun sapuanm omeema. MarepuainbHas Touka M IBHKETCS IO OKPYKHOCTH CO CKOPOCTBIO v . Ha puc. 1 nokasau rpaduk 3aBu-
- =

-

CUMOCTH IPOCKLUU CKOpOCTI/IVr OT BpEMECHHU ( T — €AMHUYHBIN BEKTOP IOJIOKUTEIbHOI'0 HalIpaBJICHU A, V1 — NPOCKIMUA Ha 3TO HampaB-

HCHHE). HpI/I 9TOM IS HOPMAJIBHOI'O an U TAHT'CHIIUAJIBHOT'O a;yCKOPEHUSI BBIIIOJIHAIOTCS YCIIOBUA. . .

BAPUAHTBI OTBETOB:
1) an-— ymeHblIaeTcs, 8y — MOCTOSHHO;

Puc. 1 ¢

2) ap— YMEHbBINACTCS, &; - YMEHBILIACTCS;
3) ap— MOCTOSHHO, a; — IIOCTOSIHHO;
4)  ap — MOCTOSIHHO, a; — YMEHBIITAETCS

CocTaBUTE/b: ( e 7 E.B. SlkoBnesa
MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)

(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIIE10BaTEIbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 15.03.02 TexHomornyeckye ManlvHbl ¥ 000pyIOBaHNE
Tpopuns: O60pynoBaHue HedTerazomnepepadoTKu

Cemectp 1
YTBEPXIAIO
3ap.mkiiom ®MJ] 7 T.I.MakyceBa
01.03.2021 .
JK3aMeHalMOHHBIN GuiteT Ne 5

1. 3axonvi coxpanenus umnynca.

2. Da3zosvie nepexodvi. Mzomepmbvl peanbho2o 2azd.

3. Paszeemenennvie yenu. lpasuna Kupxzoda.

4. Buibepume 00un eapuanm omeema

i P—
CpenHss KMHETHYECKas SHEPIUs MOJEKYJIbl HJIalbHOrO rasa NpH Temmeparype I paBHa S:EKT' 3npecy | =

Nn + Ngp + 2Nk , tae Nn yNep U Nk— unciio creneHeil cB0OOABI OCTYIIATENbHOIO, BPALIATEIbHOIO U KOJI€0aTeIbHOIO
JIBIDKCHU I MOJIEKYJIbI. [l aTOMapHOTo BOIOPO/Ia YUCIIO | PaBHO. ..

BAPUAHTBI OTBETOB:
1)1, 2)7; 3)3; 4) 5.

CocTaBuTeNb: ( 48 7 E.B. Slkoenesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HirkHekaMCKUi XMMUKO-TeXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO TOCYIapCTBEHHOTO OIO/KETHOTO 00pa30BaTeILHOTO YIPEXKICHHS BBICIIEr0 00pa30BaHUs
«KazaHCckuif HallMOHAIBHBIN UCCIIEI0BATENBbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYeCKHE MAIMHBI U 000PYIOBaHHE

Tpopuns: O6opynoBanue HedTerazomnepepadoOTKu

Cemectp_1

YTBEPXKJIAIO

3aB.ukiaom OMJ] J’ﬁ"’ T.I' Makycesa
01.03.2021 r.

JK3aMeHAMOHHBIN OuaeT Ne 6
1. Paboma u mowmocmeo.
2. Peanvnuie zazvl. Ypasuenue Ban-dep-Baansca.




3. 3axow Kynouna. EQunuybl usmepenus 3apsaoa

L‘q t
4. Buibepume 00un eapuanm omeema

Jlick HauMHAeT BPaIaThesl IO A CTBHEM MOMEHTA CHII, Tpa(uk BpeMEHHOH 3aBUCHMOCTH KOTOPOTO NPEACTAaBICH
Ha PUCYHKE. YKaXXuTe rpayK, NPaBUJILHO OTPAXKAIOIMINI 3aBUCMOCTD YTJIOBOI CKOPOCTH AUCKA OT BPEMEHHU:

BAPUAHTDBI OTBETOB:

0]

n ! R o

TR i

CocTaBuTeb: ( A 7 E.B. SlkoBnesa

MunnCTEpCTBO HAYKH | BBICIIETro oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPESIKACHHS BBICIIETO 00pa30BaHuUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIUK

Hanpasnenue noarorosku: 15.03.02 TexHOJI0rMYECKHE MAIIMHbBI U 000py/10BaHKHE

Tpodpuns: O6opynoBanue HedrerazonepepadoOTKu

Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI =7 T.I'.MakyceBa

01.03.2021 r.
JK3aMeHAIMOHHBIN OneT Ne 7

1. Mexanuueckas OHEp2UA. Kunemuueckas OHepcusl.

2. Dumponus. Bmopoii 3axon mepmoOUHAMUKLU.

3. CWIODOHHME CUuJibl. aﬂeKMDOOBMJiCVWG}l CUla U Hanpixdcenue.

A 7
Y: Z
m,
>
0 m X
m, Va
v,

4. Buibepume 0dun eapuanm omeema

CucreMa COCTOHT M3 TPeX MIApOB C MaccaMu mi=1 KT, me=2Kr, m 3=3 KT, KOTOpBIE ABUTAIOTCS TaK, KaK MOKa3aHO HAa PUCYHKE
Ecnu ckopoctr mapoB paBHbI v1=3Mm/c, v2=2m/c, v3=1M/C, TO BEIMINHA CKOPOCTH LIEHTPA MACC ITOH CUCTEMBI B M/C paBHa. ..

BAPUAHTHI OTBETOB:
1) 10; 2)§; 3)3; 4) 4.
3 3

CocTaBuTesb: ( D E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoii denepauun
HinkHeKaMCKHI XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOro roCyIapcTBEHHOTO OI0/DKETHOTO 00pa30BaTEILHOIO YUPEXKACHHUS BBICIIET0 00pa3oBaHus



«KazaHckuii HalMOHAIBHBIN UCCIEI0BATENLCKUN TEXHOIOTUYECKUI YHUBEPCUTET)»
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTHYECKHE MAIIUHBI U 000PYI0BaHKE
Tpoduns:, O6opynoBaHue HedTerazonepepadoTKu

Cemectp 1
_ YTBEPXIAIO
3aB.IUKIOM (DMI[%' T.I . Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OneT Ne 8
1. Homenyuanvuas suepaus.
2. Luxn Kapno. Tepmodunamuyeckas wkaia memnepamyp.
3. Duepeus snexmpocmamuiecko20 nous.
4. Buibepume 0dun eapuanm omeema

1Il
JI¥iCK ¥ LMIHHAP UMEIOT OJMHAKOBBIE MAcChl U pafuycHl (puc.). J11 nX MOMEHTOB HHEPLUH CIPABEIINBO COOTHOIICHHUE. ..
BAPUAHTHBI OTBETOB:
Di<ly;  2I=ly; 3)e>ly.

CocTaBUTE/b: A rverr T E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUH YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAIMHBI U 000PYIOBAHHE
Tpo¢puns:_O0opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3aB.uukinoM OMJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHalMOHHBIN Ouitet Ne 9

1. Homenyuanvuas suepeus mena 08UNCYUE20C NOO OCUCEUEM CUTbL MANCECTI.

2. Ob6pamumvie u neobpamumbie npoyeccol. Kpyeosoii npoyecc.

3.  IIposoduuku 6 s1eKmpocmamuyeckom noJe.

4. Buibepume 0dun eapuanm omsema
CIUIOIIHOM ¥ TOJIBIH IMIHHIPHI, HMCIONINE OHHAKOBBIC MAaCChl M PAJNYChl, BKATHIBAIOTCS 0€3 MPOCKaIb3bIBAHUS Ha
ropky. Eciu HadabHBIE CKOPOCTH TEJI OAUHAKOBEL, TO. ..
BAPUAHTBHI OTBETOB:

1) BbIllIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIE TOAHAMETCS HOJIBIH IHIHHID;

3) 00a Terma MOAHUMYTCS HA OHY U Ty JK€ BBICOTY.

CocTaBuTeb: ( s 7 E.B. SlkoBnesa

TR i



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuniickoit denepanum
HirkHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)

(bez[epanLHoro rocya1apCTBEHHOI'O 6IOZL)KCTHOFO O6pa3OBaTeJ'H)H01"0 YUpPEKACHUS BBICHIETO 06pa3OBaHI/I${

«KazaHCckuif HaMOHAIBHBIN UCCIIEI0BATENIBCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE
[Tpoduns:_ O6opynoBaHue HedTerazomnepepadoTKu
Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa
01.03.2021 r.

JK3aMeHaNMOHHBIN OmaeT Ne 10

1. Tomenyuanvnasn snepeus ynpyeo aed)ODMMHOBGHHOZO mena.
2. IIpumenenue nepsozo 3axona mepmoduHaMuKu K u306apultec;<0Mv U U3omepmudecKomy npoyeccy. Aouaba-

muyeckui npoyecc.

3. DneKkmpoemKocms VeauHeHHOZO npoeodHuKa. Bzaumnas anekmpoemrocme. KOH()@HCGMODbl.

P&
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4. Buibepume 0dun sapuanm omsema
Ha (P,V)-muarpamme n3zobpaxken nukimyeckuii npomecc. Ha ygactkax CD-DA temnepartypa...
BAPUAHTBI OTBETOB:
1) noBsImaeres;
2) na CD — noBsinaercst, Ha DA - monmxkaetcs;
3) moHmKaeTcs;
4) a CD — monmxaercsi, Ha DA - moBsimaercs.

CocTaBuTeb: v

~.B. SIkoBneBa

T

w7’

MUHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @enepariu
HwxHekaMCKui XUMUKO-TEXHOJIOTHYECKU I MHCTUTYT ((umnai)
(heneparbHOro rocy1apCTBEHHOTO OIO/KETHOTO 00pa30BaTEILHOTO YIPEKICHHS BBICIIET0 00pa30BaHMUs
«KazaHCkuil HallMOHATILHBIN MCCIIEIOBATENBCKHH TEXHOIOTHYECKUI YHUBEPCUTET
Daxkynemem Mexanuueckuil
Luxn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHBI U 000pY/I0BaHHE
Tpo¢uns:. O60pynoBaHue HedTerazonepepadoTKu
Cemectp_1

1.

YTBEPXKJIAIO

3as.uukinom ®MJI /ﬁ"’ T.I'.Makycesa
01.03.2021 r.

JK3aMeHAIMOHHBI GueT Ne 11

3axon COXpAHeHusl IHEPSUU 6 MEXAHUKE.

2. Hel?(fblﬂ 3AKOH mep/not)unamuku U eco npumenernue K U30XopuiecKkomy npoyeccy.

3.

Bbi1600 3axona Oma 6 pamkax Kiaccu4eckol meopuu.




4.  Bubepume 0dun sapuanm omeema 12

2
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Ha pucyHkax n300pakeHbI 3aBHCUMOCTH OT BPEMEHH KOOPINHATHI H YCKOPEHHS MaTepUANbHOM TOUKH, KOJNEOTIONIEHCS IO TApPMOHMYECKOMY 3aKOHY.
Llukuyeckas 4acToTa KoneGaHuil TOUKH paBHA

BAPUAHTbBI OTBETOB:
1)4ch 2)3ct 3)2ch 4)1ct

CocraBurenb: ( e E.B. Slkosnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun

HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHCckuil HAIMOHANBHBIN HCCIEN0BATENBCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.02 TexHOJI0rMYECKHE MAIIMHbBI U 000py/10BaHKE
Tpopuns:_ ObopynoBanue HedTerazonepepadoTKu

Cemectp 1
_ YTBEPXIAIO
3ap.mukiiom ®MJ] =7 T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIHOHHBI GueT Ne 12
1.  Hewmpanomoiii yoap deyx abeomommo ynpyeux wapos.
2.  Buympennsis snepeus 0dnoamomnozo 2aza. Cmeneny c60600bi MOICKYIL.
3. Hone pasnomepno sapsowcennoil Gecroneunoii nrockocmi.
4.  Bubepume 0oun sapuanm omeema

Ha pucynke npencrapieH rpa¢uk (QyHKIMH pacupenencHHs MOJEKYyN HJICaNbHOro Ta3a II0 CKOpocTsAM (pacmpenencHue MakcBernia), T

1(v)

fiv) = ﬂ
Ndv _ JIOJIsI MOJIEKYJT, CKOPOCTH KOTOPBIX 3aKJIFOYEHBI B MHTEPBAJIE CKOPOCTEH OT v J10 v+dv B pacuere Ha eAMHUILY 3TOro HHTepBana. s
9TOM (PyHKIUH BEPHBIM YTBEPIKACHUEM SIBIISICTCS. . .
BAPUAHTBI OTBETOB:
1) npu m060M H3MEHEHNH MTONOXCHUE MAKCHMyMa HE MEHSIeTCS;
2) npy MOHIKEHUH TEMIIEPaTyphl BEINYMHA MAKCUMYMa PacTeT;
3) npu U3MEHEHNH TeMIIepaTyphI IUIOLIA/b [0/l KPUBON H3MEHSIETCS.

T

CocraBuTesb: ( 2> € 7 E.B. fAkoenesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit demepanun
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUiT MHCTUTYT (rmman)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCckuif HallMOHAIBHBIN HCCIIEA0BATENbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOrHYECKHE MAIIMHbBI U 000PYI0BaHKE
Tpodpuns:_OOopynoBanue HedTerazonepepadboTku
Cemectp 1

YTBEPXJAIO



-

3ap.uukiiom ®MJ] =7 T.I.Makycesa
01.03.2021 r.

JK3aMeHANHOHHBIN OmaeT Ne 13
Abconromno neynpyauii yoap 08yx uiapos.

Brympennss suepeus cucmemol. Tennoma u pa60ma.

Ilpumecnas nDOGO()MMOCWlb nom/npoeodnukoe.

NS -

Buwibepume ooun eapuanm omeema
lap u nonas cdepa, IMEIOIIHE OJMHAKOBBIE MAaCChl H PAJIMYChl, BKATHIBAIOTCSI O€3 MPOCKAJIb3bIBAHMUS HA TOPKY. Eciu

Ha4aJbHbIE CKOPOCTH TEN OJUHAKOBEI, TO...
BAPUAHTDBI OTBETOB:

1) Bbluie mogHUMETCS moJas chepa ;
2) o0a Tena NOAHUMYTCS Ha OJHY U TY )K€ BBICOTY;
3)  BbILIC TOMHUMETCS AP

T

CocraBuTesb: R e il =.B. SlkoBnesa

MunnCcTEpCTBO HAYKH | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTeIbHOTO YIPESKICHHUS BBICIIETO 00Opa30BaHMs
«KazaHCckuil HAIMOHANBHBIN HCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 15.03.02 TexHomornyeckye ManlvHbl ¥ 000pyI0BaHIE
Tpodpuns:_O0opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3amMeHAIMOHHBIH OuseT Ne 14

1. 3axou Bcemupnozo mazomenus. I pasumayuonnoe none. Hanpsorcennocms 2pasumayuonio2o nos.

2. Paboma pacwupenus 2aza. Puzuyeckuti CMbiCll YHUBEPCANbHOL 2A30801 NOCIMOSAHHOL.

3. Iocnedosamenvroe u hapaiieibhoe coeouHeHue HPOBOOHUKOS.

4, Buibepume 00un eapuanm omeema
T

o1 2

A ¥
= - 3

[}

Ha pucynke n3o6paxen mukn Kapao B koopaunatax (T,S), rae S-saTponus. AnnabaTHoe ckaTHe IPOUCXOANT Ha 3Tame

BAPUAHTBI OTBETOB:
N4-1;, 2)3-4;, 3)1-2; 4)2-3.

CocTaBuTesb: R e il E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoit denepaunu
HinkHeKaMCKHI XUMUKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uitran)



(enepanbHOr0 TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIbHOIO YUPEKACHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne noxrorosxu: 15.03.02 TexHOTOrHIECKHE MAIIUHEI ¥ 000PYI0BaHHE
Tpodpuns:_OOopynoBaHKue HedTerazonepepadoTKu

Cemectp 1
YTBEPXJIAIO
3ag.uukioM M/ % T.I . Makycesa
01.03.2021 1.
JK3aMeHAUUOHHBIH OuJieT Ne 15
1. Pensmusucmeras mexanuxa.
2. Cpeouss onuna c60600n020 npobeza monexyn. dddexmuenvlii Quamemp mosexyL.
3. Homenyuan snexmpocmamuueckozo nons. KeunomeHyuaIbHb1e NOEEPXHOCIIL. .
4.  Bwibepume 0dun eapuanm omeema
VA
M =
1
'
t
Prc. 2
%
MarepuanbHas Touka M IBHKETCS 110 OKPY>KHOCTH CO CKOPOCTBIO ¥ Ha puc. 1 nokasan rpaMk 3aBUCUMOCTH MPOEKIIMU CKOPOCTUV; OT BpEMEHU
= -
( T - eI[P[HPI‘{HBIﬁ BEKTOP IOJIOKUTEIIBHOTO HaIllpaBJICHUS, VI — IPOCKOUA I:—(r Ha 3TO HanpaBneHne). HpI/I 3TOM BEKTOP MOJHOI0 YCKOPEHHUSA Ha

puc.2 UMEET HalpaBJCHHE ...

O E.B. SlkoBnesa

CocTaBuTeb:

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTeIbHOTO YIPEKICHHUS BBICIIETO 00Opa30BaHIs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuveckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANINHBI U 000PYIOBaHHE
Tpodums:_ O6opynoBanue HedTerasonepepadboTKu

Cemectp 1
N YTBEPXIAIO
3aB.uukinom OMJI % T.I . Makycesa
01.03.2021 r.
JK3aMeHalMOHHBIN OnaeT Ne 16
1. Bpawarowuii momenm. Momenm unepuuu. Teopema Ilmetinepa.
2.  Cuecb udeansvhuix 2az08.
3. Csszb Meoncdy NOMeHYUaIOM U HANPANCEHHOCHIbIO HNeKMPOCMAMUYECKO20 NOJS.
4. Buibepume odun sapuanm omeema

Ilpu pacyere MOMEHTOB HHEPLIMH TEJ1a OTHOCUTEIBEHO OCEH, HE TIPOXOIAIIMX Yepe3 LEHTP Macc, HCIoib3ytoT Teopemy LlTeiinepa. Eciu och Bpatie-
HHS TOHKOTO KOJIbLIA IIEPEHECTH U3 LIEHTpa Macc Ha paccTosiHue 2R (puc.), TO MOMEHT HHEPLUH OTHOCUTEIBHO HOBOM OCH yBEIHUHUTC B ...
BAPUAHTBI OTBETOB:



1) 3 pasa; 2) 4 pa3a; 3) 2 pa3a; 4) 5 pas.

CocTaBuTelib: ( e i E.B. SIkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun

HwxHekaMcKnii XUMUKO-TEXHOJIOTHICCKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuilt HAaIMOHANBHBIN HCCIEI0BATENILCKUN TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Tpodpuns:_OOopynoBaHKue HedTerazonepepadoTKu

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJieT Ne 17

1. Onpedenenue momenmos unepyuu mes.
2. Ypasuenus cocmoanus. Housmue udeanvnozo 2aza. I a3o6ble 3aKoHbL.
3. Tepmoanexmponnasn smuccus. Paboma evixoda snekmpoua.
4. Bwibepume odun eapuanm omeema

A
4_ __________

1
24 Z
f —t—+—
0 1 2 3 XM

Ha pucyHke moka3aH BEKTOp CUJIbI, ACHCTBYIONIEH Ha yacTuily. PaboTa, coBepieHHas 3TON CHIIOHN Mpu NepeMeleHIH

JACTHIIBI B TOUKY ¢ KoopauHatamu (4; 3), paBHa...
BAPUAHTBI OTBETOB:
1) 20 JIx; 2)15 Jx; 3)25 x;  4) 12 k.

CocTaBuTesb: ( = 7 E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun

HumxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmman)
(enepaabHOrO rOCyIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIIETO 00pa30BaHuUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0BATENbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbBI U 000pY/I0BaHHE
Tpodums:_ O6opynoBanue HedTerazonepepaboTKu

Cemectp 1
YTBEPXIAIO
3aB.1ukioM OM/J] % " T.IMakycea
01.03.2021 r.
JK3aMeHaIMOHHBIN OnaeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo2o 08UNCEHUsL ME8EPO020 mend.
2. Ocnosnoe ypasuenue MKT.
3. Ochogul 30HHOI MeopuU NPOBOOUMOCHIU MBEPIbIX Mell
4. Bubepume 00un eapuanm omeema




M

R

Touka M aBmxeTCS MO CliipaJii B HaIIpaBJICHUH, YKa3aHHOM CTpeﬂKOI;‘I. HOpMaJ'II)HOC YCKOpPCHUE 110 BEJIMYMHE HE U3~

MensieTcs. [Ipy 3TOM BeJIUYMHA CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzMeHsETCS;

2) YMEHBINAETCS;

3) yBenmumBaetcs

>

CocraBuTeb: ( e E.B. SlkoBnesa

MuHHCTEepCTBO HayKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 15.03.02 TexHomornueckie ManivHbl ¥ 000pyIOBaHUEe
Tpopuns:_ObopynoBanue HedTerazonepepadoTKu

01.03.2021 r.

Cemectp_1
YTBEPXIAIO
3aB.uukiom GM]] J’ﬁ"’ " T.I'Makycesa
JK3aMeHaNMOHHBIN OmaeT Ne 19
1. Kunemuueckas suepeus epawenus mena.
2.  Maxkpockonuyeckue napamempel.
3.  Ione 08yx GeckoHeyHbIX NAPANNETbHBIX PAZHOUMEHHO 3APANHCEHHbIX NIOCKOCHE.
4. Buibepume odun sapuanm omeema

IIponecc m300pakeHHbIN Ha pucyHKe B KoopauHaTax (T,S), rme S — sHTponws, sBIseTcs ...
BAPUAHTHI OTBETOB:

1) uz06apHBIM CHKATHEM;

2)H30XOPHBIM OXJIAXK/ICHUEM;

3) M30TEPMHUYECKHM CIKATHUEM;

4) agnabaTHBIM PACIIUPEHUEM.

CocTaBUTEb: ( e T E.B. SlkoBnea

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HinkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((uiTHa)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«KazaHckuil HallMOHANBHBIN UCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH



Hanpasnenue noaroroku: 15.03.02 TexHonorn4eckre MaluHbl 1 000pyI0BaHHE
Tpopuns:_O0opynoBanKe HedTerazonepepadoTKu

Cemectp 1
N VTBEPXIAIO
3aB.ukiaom OMJT % " T.IMakycea
01.03.2021 r.
JK3aMeHANHMOHHBIH OmteT Ne 20
1. 3axou coxpanenus momenma umnynsca.
2. Ocnosuvie nonocenuss MKT.
3.  Honvnposoonuxu. Cobcmeennas nposoouMocinG noaynpo6odHUKOS.
4. Buibepume odun sapuanm omeema

1(v)

|
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Ha pucynke npencraBieH rpaduk (yHKUMM paclpelencHHs MOJCKY] HJACAIbHOTO rasa IO CKOpocTsM (pacmpenencHue Makcsemia), rie

N
fi(v)=—
Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOUSHBI B HHTEpPBAJIe CKOPOCTEH OT v 10 v+dV B pacuere Ha eIUHHUITY 3TOro HHTepBaia. s
9TOH (DYHKLMH BEPHBIM yTBEPIKICHUEM SIBIISICTCS IIPH BO3PACTAHUH TEMIICPATYPBL: ...

BAPHUAHTBI OTBETOB:

1) MakCHMyM KpHBOI CMECTHTCS BIPABO, B CTOPOHY OOJIBIIMX CKOPOCTEHi;
2) IWIoLIA b MOJ] KPUBOU YBEIMYHTCSE;
3) MakCUMyM KPHBOM CMECTHTCSI BIEBO, B CTOPOHY MEHBIIHX CKOPOCTEH.

CocTaBUTEb: SRS 4 E.B. SIkoBneBa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HallMOHAJILHBIN HCCIIE0BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAINHBI U 000PYIOBAHHE
Tpo¢puns:_O0opynoBaHue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3aB.1uKiaoM OMJ] J’ﬁ"’ T.I Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBI GueT Ne 21
1. Venosus pasnosecus meepdozo mena. Budvi pasnosecus.
2. Ocnosuvie nonoorcerus MKT.
3. Duexmpocmamuueckoe none pastomepno sapsicensoii chepuieckoli nosepxHOCL.
4. Bubepume odur eapuanm omeema
N I=at? y
MoMeHT UMITyJIbca Tela OTHOCUTENBHO HETIOABIDKHON OCH H3MEHSIETCS [0 3aKOHY . Ykaxute rpaduk, MpaBHIbHO OTPAXKAIONINIT 3aBUCH-
MOCTh OT BPEMEHH BETMIMHBI MOMEHTA CHII, ACHCTBYIOIINX Ha TEIO.
BAPUAHTHBI OTBETOB:
M L M |j MV 5
L
t. t. t. t
1) ' 2) ;3) ; 4) :



CocTaBUTE/b: ( =r PR E.B. SIkosnega

MuHHCTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuiickoit denepanm
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO TOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHMUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE

[Tpoduns: O6opynoBanue HedTerazomnepepadoTKu

Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %” " T.I.Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 22

Lapmonuueckue konedamenbHble OBUICCHUSL.

Cumech udeanbhblx 2a308.

Konmakm snekmponto2o u 0blpouH020 NOAVAPOBOOHUKOS.

el N S

Buibepume 0dun eapuanm omeema

YA

s

Cucrema COCTOUT U3 TpEX OIapoB ¢ MacCaMu m1=1 KT, 1’1’12:2KI‘, m 3:3 KI', KOTOPBI€ ABUT'AIOTCA TaK, KaK IIOKa3aHO Ha PUCYHKE

Ecnu ckopoctr miapoB paBHbI vI=3m/c, v2=2m/c, v3=1m/c, TO BEKTOp CKOPOCTH HEHTPA MACC DTOU CHCTEMBI HAIIPABJIEH. ..
BAPUAHTBI OTBETOB:

1) Bmoss ocu -OY;;

2) Bonb ocu +OX

3)Brois ocu OX.

CocTaBuTeb: ( O E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/PKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HAIMOHANBHBIN HCCIEI0BATENECKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHBI U 000pY/I0BaHKE

Tpoduns:_ O6opynoBanue HedTerasonepepabOTKU

Cemectp 1

YTBEPXJAIO

3aB.mmkiiom GM/J] %" " T.IMakycea
01.03.2021 r.
JK3aMeHallMOHHBIN OmaeT Ne 23
1. Ckopocmb u yckopenus npu capmonuueckux konebanusx.

2. Huxn Kapno. Tepmodunamuyeckas wKania memMnepamyp.
3. 3axon Kynona. EQunuysl usmepenus 3apaoa.




4, Buibepume 00uH eapuanm omsema

&

Ipu pacueTe MOMEHTOB HHEPILIMH TeJa OTHOCUTENILHO OCEH, He IPOXOIAIINX Yepes HEHTP Macc, HCIOIb3YIOT TeOpeMy
reitrepa. Ecam ock BpamieHHs TOHKOTO KOJblla MEPEHeCTH M3 IIeHTpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT
MHEPLUHN OTHOCUTEJILHO HOBOM OCH YBEJIMUUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 paza; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTesb: ( € Arooar - .l E.B. SIlkosnesa

MunnCTEpCTBO HAYKH | BHICIIET0 00pa3oBaHusa Poccuiickoii denepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIICIO 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.02 TexHOJI0rMYECKHE MAIIMHbI U 000py/10BaHKE
Tpoduns:_OOopynoBanue HedTerazonepepadoTKu

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
JK3aMeHaIMOHHBIN OmaeT Ne 24

1. pvorcunnviii masmuux.

2. Ypaenenus cocmoanus. [lonamue udeanvrnozo 2asa. I azosvie 3aKonbi.

3. Onexmpuueckuti mox. Cuna u niomHocms mokKa.

4. Buibepume 0dun eapuanm omeema
CpelHsist KHHETUYECKasi JHEPIHsl MOJISKYJT Ta3a pu teMiieparype 7' 3aBHCHT OT UX CTPYKTYPBI, YTO CBSI3aHO C BO3MOX-
HOCTBIO PAa3JIMYHBIX BUJIOB JIBIDKCHHUSI aTOMOB B MOJIeKyJie. [Ipy yCIOBUH, YTO UMEIOT MECTO TOJBKO MOCTYIIATEIHHOES
W BpaliatesibHOe IBIKCHUE, CpeHsIst dHeprist Mosekyl a3oTa (N2) paBHa...

BAPUAHTBI OTBETOB:
1) 3,1 2) Lt 3) 3 1; 4 1.
> kT > kT ’ kT ” kT
CocTaBuTeb: / P } 7 E.B. flkoBnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUiT MHCTUTYT (rmman)
(enepaabHOrO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICLIEI0 00pa30BaHUs
«KazaHCckuii HallMOHAIBHBIN UCCIIEI0BATENbCKUI TEXHONIOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbBI U 000py/I0BaHHE

Tpodpuns:_OOopynoBanue HedTerazonepepadoTku

Cemectp 1

YTBEPXJIAIO

3aB.mmksiom OM/JI %“‘ T.I' Maxkycesa



01.03.2021 r.
JK3aMeHAIHOHHBIN OmaeT Ne 25

Dusuyeckul u Mamemamuieckutl MasimHuKuy.

Peanvuvie 2asvi. Ypasnenue Ban-oep-Baanvca.

Qﬂekmpocmamutteacoe noje u e20 HanpANCEeHHOCms. Cunosvle tunuu.

rpwnNE

Bulbepume ooun seapuanm omsema

IIponecc n3o06paxeHHsIil Ha pucyHke B koopaunatax (T,S), rae S — sHTponus, sSBISETCS ...
BAPUAHTHI OTBETOB:

1) aguaGaTHBIM CXKATHEM

2)M30XOpHBIM HAarpEBaHHUEM;

3) U300apHBIM PACIIIHPCHHEM;

4) H30TEPMHUIECKIM PACIIHPEHUEM

CocTaBuTeENb: 7 E.B. SIkosnesa

MunnCTEpCTBO HAYKHU | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun

HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOIO YUPEIKACHHS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHBI U 000PYIOBaHHE
Tpodums:_ O6opynoBanue HedTerasonepepadboTKu

Cemectp 1
_ YTBEPXJIAIO
3aB.qukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 26
1. Duepzus capmonuueckux konebaruii.
2. Buympenusis snepeus peaibHo2o 2asd.
3.  Cmoponnue cunvl. Dnekmpodsudicyuias cund u Hanpsicetue.
4. Bubepume odun sapuanm omeema

Ha (P,V)-mnarpamme nzobpaxeH nukimdeckuii mporecc. Ha yaactkax DA-AB temmepartypa...
BAPHUAHTBI OTBETOB:

1) noBsImaercs;

2) na DA — noBsimaercs, Ha AB - noHmkaercs;

3) noHwKaeTcs;

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

O T

CocraBuTellb: ( 7 E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne nogrorosxu: 15.03.02 TexHOTOrHIECKHE MAIIUHBI ¥ 000PYI0BaHHE
[Tpoduns:_ O6opynoBaHue HedTerazomnepepadoTKu

Cemectp 1
_ YTBEPXIAIO
3ap.umkiom OMJI & F " T.I.MakyceBa
01.03.2021 r.
JK3aMeHAIHOHHBII GueT Ne 27
1. 3amyxarowue konebanusi.
2.  Ipumenenue nepeoeo 3akona mepmoOUHAMUKY K U300aPUHECKOMY U U30MePMULeCKoMy npoueccy. Aduabamuueckuti npoyecc.
3. Homenuuan snexmpocmamusecko2o nois. DKGUNOMEHYUATbHBIE NOBEPXHOCIIU.
4,  Bubepume 0oun sapuanm omeema

£
:V
! m g-
Ou3nyecknii MasITHUK COBEPINACT KOJIEOAHHUS BOKPYT OCH, Mpoxozsmeil yepe3 T.0 NepHeHANKYISIPHO IUIOCKOCTH PHCYHKA. s
JAHHOTO MOJIOKEHHS MasSTHUKA MOMEHT CHJIBI TSKECTH HAIPABIIEH ...

BAPUAHTBI OTBETOB:

1) or Hac nepHEeHNKYISIPHO IIIOCKOCTH PUCYHKa;

2) BBEPX B IUIOCKOCTH PUCYHKA,

3) BHU3 B [UIOCKOCTH PUCYHKA ;

4) K HaM TMEePIeHIMKYISIPHO [IIOCKOCTH PUCYHKA.

CocTaBUTE/b: ( e E.B. SIkosnega

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUiT MHCTUTYT (ruan)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 0Opa3oBaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHBI U 000pY/I0BaHKE

Tpoduns:_ O6opynoBanue HedTerazonepepaboTKU

Cemectp 1

YTBEPXJAIO

3as.ukinom OMJ] %" " T.IMakycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OuteT Ne 28
1.  Bwwmyowcoennvie xonebanus. Pezonanc.

2.  Iepeniil 3aK0H MEPMOOUHAMUKU U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOUECCY.




3.  Bui600 3axona Oma 6 pamkax Kiaccuueckoll meopui.

4. Buibepume odun sapuanm omeema

&

I1pu pacuere MOMEHTOB HHEPLMH TeNla OTHOCHTENBHO OCEH, He MPOXOMAIINX Yepe3 EHTP Macc, HCIoub3yroT TeopeMy LlIteitnepa. Ecin ock Bpare-

HUsI TOHKOTO KOJIbLIA IIEPEHECTH U3 LIEHTPa Macc Ha paccrosiHue 2R (pHC.), TO MOMEHT HHEPLHH OTHOCHTEILHO HOBOM OCH yBEIIMYHTCS B ...
BAPHUAHTBI OTBETOB:

1) 8 4 pasa; 2) B 3 paza; 3) 5 pa3a; 4) 2 pas.

CocraBuTelb: ( R i E.B. flkoBnesa

MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMCKU XUMUKO-TEXHOJIOTMYECKU UHCTUTYT ((priran)
dbenepanbHOro rocy/1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
Daxyrvmem Mexanuueckuu
Luxn puzuko—mamemamuueckux OUCYUnIUH

Hamnpapnenue noarorosku: 15.03.02 TexHOIOrHYECKUE MAITUHBI U 000pYI0BaHUE
[Tpoduns: O6opynoBanue HedTerazonepepadboTKu

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha 3Kk3ameHe (1 cemectp)

MaxkcruManbHOE KOIMYeCTBO OaisioB 3a sk3ameH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GanoB 3a TpeTuid BOIpoC,

10 6anyoB 3a 4YeTBEPTHI BOMPOC, PEICTABICHHBIN B BUIE PaCYETHOTO 3a/1a-

HUSL.
MUHUMAIBHOE KOJIUYECTBO 0AJIIIOB 34 dK3aMeH 24.

B kaxnom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3amanue. [Ipu
pEIICHUH PACUETHOTO 3aJaHHsl TEOPETUUYECKHE MPEANOCHUIKH PAcCKphIBaTh 00s3a-
TEJIBHO.

3a OTBET Ha gonpoc BuICTaBIAETCS CTYeHTY9 < R< 10 6annoe, ecinv CTyJIeHT:

- MOKa3aJl TNIyOOKHUE U BCECTOPOHHUE 3HAHUS IO BOIPOCY OUiIeTa B COOTBET-
CTBUU C Y4eOHOU MpOrpaMMoOii, OCHOBHOM U JTOTIOJHUTEIHHOM JINTEpaTypoil, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3HYecKuX 3aKoHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO H3JIaraeT y4ueo-
HbIl MaTepuas, JIEMOHCTPUPYS YMEHUE aHaJM3UPOBATh PA3JIUYHbIE HAy4YHbIE
B3IJIS/1BI, apTYMEHTHPOBAHHO OTCTaWBaTh COOCTBeHHYIO To3uiuio (1,2 < R< 1,4);



- TBOPYECKHU CBS3BIBACT TEOPETUYECCKHE TONOXKEHUs ¢ mpakTtukoit (1,2 < R<
1,4);
- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha @onpoc BIcTaBIsieTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MOKAa3bIBAET TBEP/bIC U JOCTATOYHO IMOJIHbIE 3HAHUS MO BOMPOCY Omiiera B
COOTBETCTBHUH C y4eOHON MPOTpaMMOii, yBEpEHHO OPUEHTUPYETCSI B OCHOBHOM JIUTE-
patype, 3HaeT TpeboBaHus K GuznueckuM 3akoHam (5,0 < R< 5,4);

- CaMOCTOSATENIbHO U TOCIIEIOBATEIbHO M3JaraeT yuyeOHbI Marepuani, mpe-
MPUHUMAET MOMBITKH aHAIM3UPOBATh PA3IMYHBIE HAYyYHBIE B3TJISABI U OOOCHOBATH
COOCTBEHHYIO IMO3UIIMIO, TIPU ITOM JOMYCKAaeT He3HauuTenbHble omuoku (1,0 < R<
1,2);

- YMEET CBSI3bIBATh TEOPETUUECKUE IMOJOKEHUS C MPAKTUUECKOUN IesITeIbHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3BuTon peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhICTABIsACTCA CTyAeHTY 6 < R< 8 6annoe, eciiu cTyneHT:

- TIOKa3bIBACT TBEP/IbIC 3HAHUS TI0 BOIIPOCY OMIIeTa B COOTBETCTBUH C YICOHOM
IIPOTPAMMOM, OPUEHTHUPYETCS JIUIITH B HEKOTOPBIX JIUTEPATYPHBIX HCTOYHUKAX, 3HACT
OTJCNIbHBIC TpeOoBaHus K pu3rueckuM 3akoHaM (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3JaraeT penpoIyKTUBHO, JOITYCKasi HEKOTOPbIE OIITMOKU
(0,75 <R< 1,0);

- MPEINPUHUMAET MOMBITKH aHAJU3UPOBATh Pa3IUYHbIC HAYYHBIC B3IJISIbI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

- C TPYJIOM YMEET YCTAaHOBUTH CBSI3b TEOPETHUECKUX MOJOKEHUHN C MPAKTUKON
(0,75 <R< 1,0);

- peub He BCer/a JIornyHa | rnocieaoparenbHa (0,75 < R< 1,0).

3a OTBET Ha 60nPoc BHICTABIsETCS CTyAeHTY R< 66a1106, ecnu cTyneHT:

- IGMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOKEHHMIA Bompoca ounera (R< 3);

- HE OPUCHTHPYETCS B OCHOBHBIX JTUTEpaTypHBIX McTouHMKaX (R< 0,75);

- HE 3HACT TPeOOBaHMUI K COOTBETCTBYIONINM (pr3uueckumM 3akoHaMm (R< 0,75);

- HE B COCTOSIHMH JIaTh CAMOCTOSITEIILHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
crBeHHyro nosuimio (R< 0,75);

- HE yMEET yCTaHABIMBATh CBSI3b TEOPETUUECKUX MOJTOKEHUH ¢ MpakTUKOH (R<
0,75);

- peub crabo pa3BuTa U MasoBbipasuTenabHa (R< 0,75).



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue nmoarorosku: 15.03.02 TexXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE

[Tpoduns: O6opynoBanue HedTeraonepepadboTKH

Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/JI % " T.I.Makycesa
01.03.2021 r.

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Maznummnas unoykyus. 3axon Amnepa.
Cospemennvle npedcmasienus 0 ceeme.
Tennosoe uznyyenue. 3axon Kupxzoga.
4, Bwibepume 00un eapuanm omeemad
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+vT
HEBO3MOXKHA. DTO ABJIETCS CIEICTBUEM HEBBIIIOJIHEHHUS 3aKOHA COXPAHEHUSL. . .
a) JISTITOHHOTO 3apsija
0) PIEKTPUYECKOTO 3apsiia
B) CHMHOBOTO MOMEHTa UMITYJIbCa

wn e

CocTaBuTeb: ( S E.B. SlkoBnesa

P

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BEICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOTHYECKHE MANINHBI U 000PYIOBAHIE

Tpodums: O6opynoBanue HedTerazonepepaboOTKU

Cemectp 2

YTBEPXJAIO

-

3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npo8ooUMOCb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DIEKTPOH JIOKAITH30BaH B IPOCTPAHCTBE B Tpeaenax A X = | MkM. YUuThIBast, 4To mocrostuHas [lnanka h

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

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

P

CocTaBuTeb: ( e 4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESKACHUS BBICIIETO 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 15.03.02 TexHOJIOIMYECKHE MAIIMHbBI U 000PYIOBaHHE
[Tpoduns: O6opynoBanue HedTeraomnepepadboTKH

Cemectp 2
VYTBEPXAIO
3aB.1ukiaomM OMJL %" ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaUHOHHBII Oniter Ne 3

1. Tpancgopmamop. nepeus macnummozo nos.

2.  Bui6oo saxona nperomaenus ceema.

3. Domoonexmpuueckuii sdpdpexm.

4, Buibepume 0dun eapuarnm omeema

n=5

Ha pucynke u300paxeHbl crallmoHapHble OpOMTHI aTOMa BOAOPOJIa coriacHo mojenu bopa, a Takxke yCIIOBHO H300paskeHbl EPEX0/Ibl AJIEKTPOHA C
OJIHOHM CTallMOHAPHOW OpPOMTHI HA APYTYIO, CONPOBOXKIAIOIINECS H3TydeHHEeM KBaHTA YHEPTHH. B ynbTpadnoneToBoii 001acTy criekTpa 3TH mepe-
xobl faroT cepuro Jlaiimana, B BUumuMoii — cepuio banbmepa, B uHdpakpacHoii — ceputo [lamrena. Hanbosmpiueii uactore kBanta B cepuu Jlaiimana
COOTBETCTBYET HEPEXO/I. ..

BAPWUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5->n=1;
3)n=3—-5n=2; 4)n=4—->n=3.
CocTaBuUTeb: ( 28 i E.B. Skosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun

HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEFHOTO YUPEIKACHHS BBICIIEI0 00pa3oBaHHs
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn ¢uzuxo—mamemamuyeckux OUCYunium
Hamnpasnenue nmoarorosku: 15.03.02 TexHOIOTHYECKE MAIUHbI M 000PYIOBAHHE
Tpopuns: O6opynoBanue HedTerazomnepepadoOTKu

Cemectp 2
VYTBEPXIAIO
3aB.uukaom OMJ] %" " Tr .Maxkycea
01.03.2021 r.
DK3aMeHAMOHHDIH Oujter Ne 4
1. [ua- u napamacrnemuxu. Peppomazremuku 1 ux ceoucmed.
2. Toukue nunsvl. Illocmpoenue uzoopadicenus npeomMemos ¢ NOMOUbIO JIUH3.

3. Dopmyna Dunwmeina ons enewne2o pomosdpgexma. Macca u umnyive pomona.




4, Buibepume o0un sapuanm omeema

Ha pucyHke noka3aHsl HarpaBieHus nagaomiero Goroua (y), paccesHHoro ¢poroHa (y’) 1 anekTpoHa otaay (e). Yron paccesuust 90°, HanpaBlieHHE
=]

JIBUKEHHUS! DJIEKTPOHA OT/aul COCTABJISAET C HAIIPABJICHUEM I1a/[aloliero (poToHa yroi v =30 . Ecnit umnysise paccestHHOro (orona P; , TO M-
IyJIbC JJIEKTPOHA OT/IAYH PABEH. ..
BAPUAHTBI OTBETOB:
V3P, 22/3P,: 2P, 4 P
CocTaBuTelb: ( e - 7 E.B. Slkosnesa

MunnCTEpCTBO HAYKHU | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPEIKACHHS BBICIIIEr0 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET)
Dakynemem Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIUH
Hanpasnenue noarorosku: 15.03.02 TexHOJIOrMYECKHE MAIIMHbBI U 000PYIOBaHHE
Tpoduns: O6opynoBanue HedrerazomnepepadoOTKu

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHANMOHHBII OueT Ne 5
1. 3axon Buo-Casapa-Jlannacca.
2. OcHognvle homomempuyeckie eeuuumbl.
3. Csemosoe dasnenue. dpghexm Komnmona.
4, Buvibepume 0dun sapuanm omsema
BepOHTHOCTB 06Hapy)KHTB 3HeKTp0H Ha y‘{aCTKe (a,b) OZ[HOMepHOTO IIOTCHIUAJIBHOI'O AIIIUKA C 6CCKOHC‘IHO BBICOKMMH CTCHKAMH BBIYUCIISICTCA I10
y
I l
] I
1 1
1 1
[} I
I I B
0 s 2L L
3 3
b
W= Im dx
) ® W et ben .
hopmyne ,T7e TJIOTHOCTH BEPOSITHOCTH, ONpeaessieMas ¢dynkumeit. Eciu (yHKIMS MMEeT BUJI, YKa3aHHBII Ha PUCYHKE,
3
“L=zxz<«l
TO BEPOATHOCTH OGHAPYKHTH MEKTPOH HA yUaCTKe 5 paBHa...
BAPUAHTBI OTBETOB:
1) 3 2) 3; y L 4L
8 8 2 4
CocTaBUTENb: < ’ el E.B. SIkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamnun
HipkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTENbHOTO YIPEXKICHHUS BHICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN UCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH



Hanpasnenue noaroroku: 15.03.02 TexHonorn4eckre MaluHbl 1 000pyI0BaHHE
Tpopuns: O6opynoBanue HedTerazomnepepadoTKu

Cemectp 2
. VTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
01.03.2021 .
OK3aMeHAHOHHbII OuJIeT Neb
1. JHeiicmeue macnumnoeo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Koecepenmuocms u MOHOXpOMOMUYHOCHb C6eMOeblx 601H. Unmepdepenyus ceema.
3. Mooenv amoma Pesepdpopoa. [Tocmyramer Hopa.
4. Bulbepume 0dun eapuanm omeema

Ha pucynke nokazana opuenmayus 6eKkmopos nanpsiycennocmu snekmpuseckoeo (E ) u maenumnozo (H ) noneit 6
INEKMPOMACHUMHOU 60.1He. Bexmop niomnocmu nomoxa snepeuu 51eKmpomMacHUmMHo20 noJisi OPUEHMUPOSAH 8 HaNpas-
JIeHUU.....

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparyn

HwxHekaMCKuil XUMHUKO- TEXHOJIOTHUECKUN HHCTHUTYT ((hrnan)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.02 TexHOJIOrMYECKHE MAIIMHbBI U 000pYy/10BaHKE
Tpodums: O6opynoBanue HedTerazonepepaboOTKU

Cemectp 2
_ YTBEPXIAIO
3aB.ukaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouser Ne 7
1. Cuna Jlopenya.
2. Memooul nabaodenus unmep@epenyuy ceema.
3.  Teopus cmpoenus amoma 8600opoda no Bopy. Judpaxyus muxpouacmuy. Boanvl e Bpoiins.
4. Buibepume 0dun eapuanm omeemd.

Ecmu 3a4YCPHCHHYIO IJIACTUHKY, Ha KOTOPYIO MMaJa€T CBCT, 3daMCHUTL Ha 3CPKAJIbHYIO TOH Ke onragn, To CBE-
TOBOC JJaBJICHUC. ..

BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) yMmeHbmHTCS B 2 pasa;
3) yBemuumTes B 2 pasa.
CocTaBuTeb: ( ¢ ,/"!‘ > - ///' E.B. SIkosnea

MuHHCTEpCTBO HayKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparmn
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEFHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn puszuxo—mamemamuueckux OUCYUNIUH

Hanpagnenne nonroroku: 15.03.02 TexHOIOTHIECKHE MAIIUHBI 1 000PYIOBaHHE
Tpopuns: O60pynoBanue HedTerazomnepepadoTKu
Cemectp 2

YTBEPXJAIO

3as.uukinom OM]] %” " T.I.Makycesa



SN S

01.03.2021 r.
IK3aMeHAUMOHHBIH OuteT Ne 8
Teopema I aycca Ons MacHumHo20 Nos.
Unmeppepenyus ceema 6 moHKux nieHKax.
Coomnouiernue neonpedenennocmeil I etizenbepea.
Buvibepume 00un eapuanm omeema. IMerotcs 4 penieTKy ¢ pasiMIHbIME OCTOSHHBIME d, OCBEIIAEMBIE OTHUM U
TEM K€ MOHOXPOMATHYECKUM U3ITYYCHUEM pa3m/1'{H0171 nHTeHcuBHOCTH. Kakoii PUCYHOK UJTIOCTPUPYET IMOJIOKECHUE

TJIABHBIX MaKCHMYMOB, CO3/IaBACMBIX IH(PPAKIIMOHHON PEIIETKON ¢ HAMMEHbLIeH MOCTOSTHHOI pemeTku? (J — HHTEH-

CHUBHOCTb CBETa, P yron audpaxkunm).

BAPUAHTbBI OTBETOB:

1);

1 1

. N\ |

: 4
4 03 02 1 @

0l 02 03 04 i]nuz) !

02 03 04 o2 41 0] 81 by 0F op e

sinq:3) .0:1 03

\

PO 7 -.B. SlkoBnesa

CocTaBuTeb:




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
[Tpoduns: O6opynoBanue HedTeraomnepepadboTKH

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAHOHHBIH OmiteT Ne 9
1. Asnenue snexmpomaerumnoi undykyuu. 3axon Papades — Maxcsenna
2. Ipumenenue unmeppepenyuu.
3. Boanosas ¢pyukyus u ee cmamucmuieckuli CMulCi.
4. Buibepume 0dun sapuanm omeema. Ha pucynke npedcmasiena 3a6UcUMOCHtb MAZHUNMHO20 NOMMOKA, NPOHU3bIEATO-
wWe20 HeKOmMopwlil 3aMKHymblil KOHmyp, om epemenu. IJC uHOyKyuu He 603HUKAEM HA UHMEPBAIE...
@, B6
a1 )
1
1
2| |
1 1 1
1 1 1
1 1 1
1 1 1
1 2 ! 4" ! 6 t,c
ABCDE ! !
20 1
1
1
1
-4 BapualjTel oTBeTOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeNb: ( P ARy E.B. Skosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun

HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(henepasbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOIO YUPESIKACHHS BBICIIIEr0 00pa3oBaHus
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHBI U 000PYIOBaHHE
Tpodums: O6opynoBanue HedTerazonepepaboOTKU

Cemectp 2
YTBEPXIAIO
3aB.mukiom OM/J] % ] T.I'.MakyceBa
01.03.2021 r.
Jx3aMeHAIMOHHBII GuieT Ne 10
1.  Huoykmuenocmo. Camoundykyus. Bsaumnas unoykuyus.
2. Hugppaxyus ceema. Ipunyun Loticenca-Ppenens.
3. Vpasnenue Ilpeduneepa.
4.  Bubepume odun sapuarm omsema
l‘l b G000 K
1
I
1
I
1
I
|
I »>
500 . HM

Ha pucyHke nokasaHa KpuBasi 3aBUCHMOCTH CIICKTPAIBHON [IIOTHOCTH 9HEPIETHYECKON CBETHMOCTH aGCOIIOTHO YEPHOTO Tella OT JUIMHBI BOJHBI IPH
T=6000K. Ecii Temneparypy Tena yMEHbIIHTH B 2 pa3a, TO YHEPreTUYecKast CBETUMOCTb aBCOIIOTHO YEPHOTO TeNld yMEHBLIUTCSL. .

BAPUAHTbBI OTBETOB:

1) B 16 pa3sa; 2) B 8 pasa; 3) B 4 pasa; 4) B2 pasa.



CocraBuresb: o O & E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuniickoit denepanm
HikHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noxrorosxu: 15.03.02 TexHoTOrHYECKHE MAIIUHEI ¥ 000PYI0BaHHE

[Tpoduns: O6opynoBanue HedTerazonepepadboTKH

Cemectp 2

YTBEPXKJAIO

-

3ap.uukiom ®MJI & T.I.MakyceBa
01.03.2021 r.

IK3aMeHAMOHHBIH OusteT Ne 11,

Boinyoicoernnulii 21eKmpomaHumnsle Koieoanusl.

ObocHo6anue NPAMOIUHEHOCHIU PACKPOCMPAHeHUs ceemd. 30Hbl Dpenels.

Obwue ceedenusi 06 amomax u A0pax.

pwOdDE

Bbl6epume 00un sapuanm omsema. Ilonnas cucmema ypaenenuﬁ Maxcsenna ons INeKMPOMACHUMHO2O0 NOJis UmMeem 8U0:

i,
=l

dl - J‘BBdS des_ [odv
i
o & ® )
- GB = = =
fHaT = | j+22 s {BdS =0
4] ()

=
1

=i

Crenyrommas cucTeMa ypaBHEHHUH CTIpaBeinBa A HEPEMEHHOTO 3JIEKTPOMAarHUTHOTO HOJIS ...

- = A B - =
j‘EdlZ—‘I‘EdS j‘DdSZO
L = = 1) B OTCYTCTBHE 3apsSKEHHBIX Tel H TOKOB IPOBOAUMOCTIL
2) NpH HAJMYUK 3aPSKEHHBIX TN K TOKOB MPOBOIMMOCTH;
- = aD 3 - 5 =
1‘Hdl = J‘—tdS deS 0
@© G &) 3) B OTCYTCTBHE 3apAKEHHBIX TEI;
4) B OTCYTCTBHE TOKOB TIPOBOIUMOCTH.

CocTaBuTe/b: sy E.B. Akoenesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HikHekaMCKUH XMMUKO-TeXHOJIOTHIECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO TOCYIapCTBEHHOTO OIO/KETHOTO 00pa30BaTENbHOTO YIPEXKICHHUS BHICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hanpasnenne moaroroskn: 15.03.02 TexHONOrHYECKHE MAIMHBI U 000PYIOBaHHE

Tpopuns: O6opynoBanue HedTerazomnepepadoOTKu

Cemectp 2

YTBEPXKJIAIO

3as.1uKnoM OMJ] J’ﬁ" T.I' Makycesa

01.03.2021 r.
JK3aMeHALHOHHBII OuJteT Ne 12

Maenummnbviii momenm snexkmponos u amomos.

Hughpaxyus ceema om 00Hou wenu.

Dnepeus cessu. [egpexm maccol s0pa.

H~onE

Buibepume 00un sapuanm omsema .CraunonapHsiM ypaBHeHneM LllpenuHrepa it 31eKTpOHA B BOZOPOAONOI00HOM HOHE SIBISCTCS
YpaBHEHHE ...

BAPUAHTBI OTBETOB:




2 2
2m zZ o 2

Aw+ﬁ—2(E+4ﬁ Jv)!,aar=0 f+;?g'w:0

1) & 2)dx" & :
2 2.2
2

T I g B0 At SE By =0

3) dx A 2 4 5
CocraBuTesb: ( Ao 7 E.B. SlkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uiTHan)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHHUs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE
Tpo¢puns: O6opynoBaHue HedTerazonepepadoTKu

Cemectp 2
_ YTBEPXAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
OK3aMeHAHOHHBIH omter Ne 13
1. Konebamenvnwui konmyp.
2. Paspewarowasn cnocobnocms onmuueckux npubopos.
3. Ecmecmesennas paduoakmusnocmo. a, B, y — uziyuenus.
4. .Buibepume 00un eapuanm omeema

Ha pucynke moka3zaHsl HanpaBIiieHus majgaromiero GotoHa (y), paccesHHOTO GoToHa (Y’) U 3NeKTpoHa oTHayH (€). Yroa
paccesHus 90°, HampaB/IeHUE JBIKEHUS JIEKTPOHA OTJAa4yM COCTaBIIIET C HAllpaBJICHUEM Majaroniero GoroHa yroiu

— =)
©=30" B HUMIIYJIbC PACCESIHHOTO (pOTOHA P; , TO UMITyJIbC 3JIEKTPOHA OTAA4U PaBEH. ..

BAPUAHTBI OTBETOB: 1)2});; 2)2./3 P:b; 3)J3 P;; 4) sz.
CocTaBuTeb: Ao 7 E.B. Slkosnesa

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit ®eneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmman)
(enepaabHOrO rOCyIapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEelIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUH YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHEI U 000pY/I0BaHHE
Tpodus:

Cemectp 2

YTBEPXJAIO

3aB.mmkiiom GM/J] /ﬁw " T.IMakycea
01.03.2021 r.

IK3aMeHAMOHHbIH OmteT Ne 14
1. Ocnoser 30uH01 nposoduMocmu meepdwix men.
2. Hudpaxyuonnasn pewemxa.
3. 3axouwl paduoaxmusrozo pacnadad.




4. .Buibepume 00uH eapuanm omsemad

ITonoXeHre aToMa yriiepoja B KPHCTALIMUECKOM PEMIETKE aliMa3a OIPENEIEHO ¢ MOTPEMHOCTEI0 Ax = 5-10" M. VunTel-

_ -34
Bas, 4TO IocTosiHHAs [lnaHka h=105-10"" Jc-c , a Macca atoma yriaepoaa M = 1,99-10-% kr, neonpeeieHHOCTh
ckopocTH AVx ero TeIIoBOro ABIKEHHS (B M/C) COCTABIISIET HE MEHEE. ..
BAPUAHTbBI OTBETOB:
1) 9,43 1073 2) 0,943; 3) 1,06; 4)106.

CocraBuTelb: /T e E.B. SIkosnega



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIbHOTO YUPESKACHUS BBICIIETO 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
L[MK./'I d)uS‘MKO*Mam&WamMVECKMX ()MCL;MI’UZMH
Hampasnenue nmoarorosku: 15.03.02 TeXHOIOTHYECKHE MAIMHbI B 000PYI0BaHUE
[Tpoduns: O6opynoBanue HedTerasomnepepadboTKH

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnumnozo nona.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuku paduoaxmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

[pu mageHny cBeTa U3 BO3yXa Ha JUAIICKTPUK OTPaKCHHBIH JTyd MOJHOCTHIO MOJISIPU30BaH MpH yriie maaeHus 60 rpary-
coB. [Ipu 3TOM IPETOMIIEHHBIH JIyd COCTABJISET C HOPMAJIBIO YTOIL. ..

BAPUAHTBI OTBETOB:
1) 30° 2) 90°; 3) 60°; 4) 45°.
CocTaBuTeb: ( / P } 7 E.B. flkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun

HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbI U 000py/I0BaHKE
Tpodums: O6opyaoBanue HedTerazonepepaboOTKU

Cemectp 2
YTBEPXIAIO
3aB.qukiaoM OMJ] %” " T.IMakycea
01.03.2021 r.
IK3aMeHaAUMOHHBII Onitet Ne 16
1. Bpawenue panxu 6 maznummnom noae.
2. Honsapuszayus ceema. Ecmecmeennulili u noisapu308anibiil ceem.
3. Msmepenue paduoaxmusiozo usnyuenus.
4.,  Buibepume 0dun sapuanm omeema

s p d f

g?— —
2 N

IIpu mepexonax 371eKTPOHA B aTOME C OJJHOTO YPOBHS Ha APYTOii 3aKOH COXPAHEHHUsT MOMEHTA UMITYJIbCA HAKJIaBIBACT OIPE/IC/ICHHBIC
orpaHu4eHus (mpaBmwio otoopa). B sHeprernueckom crexTpe atoma BoJopona (pHcC.) 3anpeuiennsiy epexoaoM sBISIETCs. . .
BAPUAHTBI OTBETOB:

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

3) 3p—2s; 4) 3s - 2s.

CocTaBuTesb: ( S E.B. SIkosnesa
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MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
[Tpoduns: O6opynoBanue HedTeraomnepepadboTKH

Cemectp 2
_ YTBEPXIAIO
3ap.uukaom OM]] % " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2.  Honapusamopwi. 3axon Manioca.
3.  Aoepnuvie peaxyuu. Uckyccmeennas paduoakmueHOCb.
4. Bbvibepume 00un sapuanm omsema

» ﬂl

Ha PUCYHKE ITOKa3aHa KBApKOBasg AuarpaMmma ﬁ — pacniaja HyKJIOHA. OTta AuarpamMma COOTBETCTBYCT pCaK-

LHH ...
BAPUAHTBI OTBETOB:
l)p—>n+e_+ffe. 2)n—>n+e_+i?g.
3)n—>p+e_+17é,. 4)p%p+ef+ffg

CocTaBUTEb: ( S E.B. SIlkosnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit deneparnun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHus
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuvueckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANIMHBI U 000PYIOBaHHE
Tpodums: O6opynoBanue HedTerazonepepaboOTKU

Cemectp 2
N YTBEPXIAIO
3ap.mkiiom ®MJ] 7 T.I.MakyceBa
01.03.2021 r.
OK3aMeHAHOHHBIIH omter Ne 18
1. 3axown Buo-Casapa-Jlannacca
2. Cnocobbl noay4enus noIspu308anHo20 ceema.
3.  Iozumpon. B+ - pacnad. Dnexkmponusiii 3axeam.
4. Buvibepume 0dun sapuanm omgema. ONHA U Ta )Ke TUPPAKIHOHHAS PEIIETKA OCBEIIACTCS Pa3IMYHBIMH MO-

HOXpPOMAaTHYCCKUMHU U3TTYUCHUAMU C pa3JIMYHBIMU UHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYECT CIIy-

Yalo OCBEILCHHUsI CBETOM HaM0obIIell YacToToi? (J — MHTEHCHBHOCTH CBETa, P . yroi Aupakium).
BAPUAHTBI OTBETOB:

. ; ' ; 4 R
l) 04 03 02 001 0 01 02 03 04 sino: 2) 0 03 03 a1 0| ol bp 03 of snm3) 4 A 0
b

e
4 NP

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIBHOTO YIPESIKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
[Tpoduns: O6opynoBanue HedTeraomnepepadboTKH

Cemectp 2
YTBEPXIAIO
3as.uuknom OM/] J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.
OK3aMeHAlMOHHbII Ouier Ne 19

1. TIpancgopmamop. Duepus maznumno2o nous.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuanm omeema
TTonoxeHue MbUIMHKK Maccoii M = 10" Kr MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTHIBAs, YTO MOCTOSHHAS
A=1,0510" - ¢

Ilnanka , HEOTpEeIeNeHHOCTh CKOpocTH AVx (B M/c) OyneT He MeHee. ..
BAPUAHTBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,
CocraBuresb: ( ¥ e —— ; 7 E.B. SlkoBnesa

MunnCcTEpCTBO HAYKH | BHICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rra)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbBI U 000pYy/10BaHKE

Tpodums: O6opyaoBanue HedTerazonepepaboOTKH

Cemectp 2

YTBEPXJIAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 1.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hudpaxyuonnas pewemxa.
3. Hoepnwiti peaxmop

4. Buibepume ooun sapuanm omeema

Ha YT €CTCCTBCHHOT'O CBETA NMOMCUICHBI BC IJIACTUHKU TypMaJIlnHaA. TTocne MIPOXOXKACHUA TINIIACTUHKHU 1 cBet moi-
HOCTBIO ITOJIIPU30BaH. Ecmn J]_ )4 Jz — MHTCHCUBHOCTH CBETA, MPOIICAIIECTO IIIACTUHKA lu? COOTBETCTBCHHO, 1 YI'OJI
mexay HanpasieHusiME OO 1 O°0O’ @ =30°, To J1 uJ> cBA3aHBI COOTHOIICHHEM ...

BAPHAHTBI OTBETOB: 1)), :{41; 2)J; =311 33, :jJ1;4) 1, _d1

2

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIEHOIO YUPEIKACHHS BBICIIEro 00pa3oBaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOTHYECKHE MALIMHBL X 000PYIOBaHUE
[Tpoduns: O6opynoBanue HedTeraomnepepadboTKH

Cemectp 2
VYTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHbIH OmteT Ne 21

1.  Bpawenue pamxu 6 MacHummnom noe.

2.  Memoovl Habrrwdenus unmeppepenyuu ceema.

3. Peaxyus cunmesa. Tepmosdepnas peaxyusi.

4,  Bwibepume o0un eéapuanm omeema

BepOﬂTHOCTL 06Hapy)KMTI) DJIEKTPOH Ha yJacCTKE (a,b) OAHOMEPHOTO MMOTEHIUAIBHOTO SAIIUKa C 0ECKOHEYHO BBHICOKUMH CTEHKAMHU BBIYHCISICTCS 110

W= [lwdx
¢dopmye a ,TIe wo_ IUIOTHOCTB BEPOSITHOCTH, ONpeensieMast b4 -pynxnueit. Ecm b -(byHKIIMS MMeeT B, yKa3aHHBII HA pUCYHKE,
3
—Lzx<L
TO BEpOATHOCTH OGHAPYKUTH HMEKTPOH HA yIacTKe O 'paBHa...
BAPUAHTBI OTBETOB: 1) 2; LEOLE NEM
8 4 2 8
CocTaBUTEb: ( > &l E.B. SIlkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YIPEKICHHUS BBICIIETO 00pa30BaHUs
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHBI U 000pY/I0BaHKE
Tpopuns: O6opynoBaHue HedTerazomnepepadoTKu

Cemectp 2
. YTBEPXKJIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 1.
JK3aMeHAIMOHHBIH GuteT Ne 22

1. [dua- u napamacnemuxu. Deppomasnemury u ux ceoucmesd.

2.  Bbl600 3aKkoHa npenomienus ceema.

3. Tunwl 83aumodeticmsus a1eMenmapHblx yacmuy. 3aKoHbl UIy4eHusi aOCONOMHO YEPHO20 meid.

4.  Bowibepume 00un sapuanm omeema




500 A, EM

Ha pucynke moka3ana KpuBasi 3aBHCHMOCTH CIIEKTPaJIbHOH ITIOTHOCTH YHEPTeTHIECKOI CBETUMOCTH a0COIIOTHO YEPHOTO Tela OT
quHE! BoiHE! pu T=6000K. Ecnu Temmepatypy Tena yMeHBIIUTE B 2 pa3a, TO SHEPreTHIecKas CBETUMOCTb a0COTIOTHO YEepHOTO
TeNa yMEHBIIUTCSL. .

BAPHUAHTBI OTBETOB:

1) B 16 pasa; 2) B 2 pasa; 3) B 8 pasa; 4) B 4 paza

CocTaBuTelb: ( o r SR E.B. SIkosnesa

MuHucTepCTBO HAYKH U BhICIIEro oOpa3oBanusi Poccuiickoit denepanuu
HuxHekaMCKUi XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepabHOrO TOCYAaPCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHus
«Ka3aHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
Daxyrvmem Mexanuueckuu
Luxn uzuxo-mamemamuyeckux OUCYUnIuH

Hanpasnenue noaroroBku: 15.03.02 TexHOJOTUYECKHE MAIIMHBI U 000PYAOBAHUE
[Tpoduns: O6opynoBanue HedTerazonepepadboOTKu

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha JK3aMeHe (2 cemecTp)

MakcumanbHOE KOTUYecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a EpPBBIA BOIIPOC,

10 GanoB 3a BTOpPOH,

10 6amioB 3a TpeTHil BOIpoc,

10 GanyioB 3a YyeTBEPTHIM BONPOC, NMPEACTABICHHBIM B BUIE PACUETHOIO 3a]1a-

HMU:.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuerHoe 3ananue. [Ipu
pEUIEHUN PacyeTHOIrO 3aJaHusi TEOPETHUYECKUE MPEANOCHUIKM PAacKpbhIBaTh 00s13a-
TEJBHO.

3a OTBET Ha gonpoc BuICTaBIAETCS CTYIeHTYY < R< 10 6annoe, ecinv CTyJIeHT:

- MOKa3aJ IIyOOKHE U BCECTOPOHHME 3HAHUS MO BONPOCY OWjieTa B COOTBET-
CTBHUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEIBLHON JIUTEpaTypoi, Tpedo-
BaHUH K BBIMOJIHEHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITEJIbHO, JIOTUYECKH CTPOIHO U IOCIIE0BATENBHO M3JIAaraer yueo-
HbI Marepuan, AEMOHCTPUPYsS YMEHUE AaHAJIU3UPOBATh pPa3IUYHbIE HAy4YHBIE
B3JISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBEeHHYIO no3umnuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBAET TEOPETUUYECKUE MOJOKEHUs ¢ mpakTukon (1,2 < R<
1,4);

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

3a OTBET Ha 6onpoc BHICTABIsIETCS CTyACHTY 8 < R< 9 6annos, ecnu cTyneHT:

- MMOKa3bIBaET TBEPJBIC W JOCTATOYHO IMOJIHBIC 3HAHUS 1O BOTPOCY OmiieTa B
COOTBETCTBHUH C yUeOHON MPOTPaMMOii, yBEpEHHO OPUEHTUPYETCSI B OCHOBHOM JIUTE-
paType, 3HaeT TpeboBaHus K (uznueckuM 3akoHaM (5,0 < R< 5,4);

- CaMOCTOSITENIFHO W TOCJICJIOBATEIIFHO M3JIaraeT y4eOHBI MaTepua, mpe-
NPUHUMAET TIOTBITKYA aHATM3UPOBATh PA3IMYHBIC HAYYHBIC B3MIAILI 1 0OOCHOBATH
COOCTBEHHYIO TMO3UIIMIO, PU ITOM JOIYyCKaeT He3HauuTeabHbie ommoku (1,0 < R<
1,2);

- YMEET CBA3BIBATh TCOPETUYCCKHE MOJIOXKCHHUS C MPAKTHUSCKON JESITeIHLHO-
cteio (1,0 <R< 1,2);

- oTiIM4aeTcs pa3BuToi peusio (1,0 <R<1,2).

3a OTBET Ha gonpoc BhICTaBIsACTCA CTyAeHTY 6 < R< 8 6annos, eciiu cTyneHT:

- TIOKa3bIBACT TBEP/IbIC 3HAHUS 10 BOIIPOCY OMIIeTa B COOTBETCTBHUH C YUeOHOM
IPOrPaMMOi, OPUEHTHPYETCS JIUITH B HEKOTOPBIX JINTEPATYPHBIX UCTOYHUKAX, 3HACT
oTAeNbHBIC TpeOoBaHMs K puznueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3jIaraeT penpoyKTUBHO, JOMTYCKasi HEKOTOPhIE OIITUOKU
(0,75 <R<1,0);

- MPEANPUHUMACT TIONBITKH aHAIM3UPOBATh PA3JIMYHBIC HAYYHBIC B3IJISIIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

- C TPYZIOM YMEET YCTAaHOBUTH CBSI3h TCOPETHUCCKUX MOJIOKEHUHN C MPAKTUKON
(0,75 <R< 1,0);

- peub He BCer/a JIornyHa | rnocieaoparenbHa (0,75 < R< 1,0).

3a OTBET Ha 60NPOC BHICTABIISACTCS CTyIeHTY R< 6 fannoe, ecnv CTyAeHT:

- IGMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOYKEHHI Bompoca ouiera (R< 3);

- HE OPHEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UcTouHKKaX (R< 0,75);

- HE 3HaeT TpeOOBaHMH K COOTBETCTBYOMUM (hrznueckum 3akonam (R< 0,75);

- HE B COCTOSIHMH JIaTh CAMOCTOSITEIILHBIN OTBET Ha BOIIPOCHI, 000CHOBATH COO-
crBeHHyro nosuiuio (R< 0,75);

- HE yMEET yCTaHABIMBATh CBSI3b TEOPETUUECKUX MOJIOKEHUHN ¢ MpakTUKOH (R<
0,75);

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



MuHucTepcTBO HAyKH U BhIcIIEero oopa3oBanus Poccuiickoit @enepanuu
HuxHexkaMCKUN XUMUKO-TEXHOJIOTMYECKU UHCTUTYT ((priran)
dbenepaabHOro rocy/1IapCTBEHHOTO OI0JIPKETHOTO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIET0 00Opa30BaHUs
«Ka3zaHckuii HalMOHAIBHBINA UCCIIE0BATENLCKUNA TEXHOIOTMUECKUNA YHUBEPCUTET

Dakynbomem MexaHUYECKUU

UMKJZ ¢u3u1<0-mamemamu%cxux ()MCL}Z/HZ]ZL{H

Hampasnenue nonroroBku: 15.03.02 TexHOJOTUYECKHE MAIIMHBI M 000PYAOBaHUE
(k00 u Haumenogawnue)

[Tpoduns/mporpamma: O6opynoBanue HedTerazonepepadboTKu

KoMILIeKT TeCTOBBIX 3aJJaHUH 115 NMpoBE€JACHUA TCCTUPOBAHUA 110 pasaejiaM HU
HTOI0OBOI'o0 TECTUPOBAHUSA

o aucrmiinae Pusuka

PexoMeHnaanmu 1o MCIHOJIL30BAHUIO

KoMmmiekT TecToBBIX 3aJJaHUl COAEPKUT TECThI Il TEKYLIEro KOHTPOJIS 3HAHUU IO
pasziesiaM U UTOrOBOTO KOHTPOJISI 3HAHWI, YMEHUW U HAaBBIKOB CTYAEHTOB MO BAXKHEHIIIUM TEMaM,
M3ydaeMbIM 1o ¢usuke. J{s kax o1 yaeOHOM rpynibl pa3paboTaHo YeThIpe BapuaHTa PaBHOCIIOXK-
HBIX ¥ TTapaJlIeNIbHBIX 110 COACP/KAHUIO TECTOB.

Ha BbInonHeHHE KaXa0ro UTOrOBOro TECTA MO JUCHMIUIMHE PEKOMEHYEM BBIIENIATH
1o 60 MUHYT.

[Tocne mpoBeieHNsI TECTUPOBAHUS CTYACHTHI CAAIOT Ha TPOBEPKY TOIBKO JHCT (OTaHK)
C OTBETaMH K 3a7aHusM TecTa. [[poBepky 071aHKOB YT0OHO OCYIIECTBIISTH, €CITH OTBETHI TOMEIIICHBI
B Tabnuiy. OueHKa pe3ylbTaToOB AEATEILHOCTH CTYJCHTOB IO OTBETaM OOECIEYMBAET ONEPaTHUB-
HOCTb KOHTPOJIA.



Bxtouenue B TeCT 3alaHUi «y3KOW HAMpaBIIEHHOCTHY», 00ECIICUNBAIOIITUX MTPOBEPKY
OJIHOM — IBYX €MHHI] HOBBIX 3HAHMIA, TO3BOJISICT YBEIIMUUThH KOJIMUYECTBO 3a/IaHUN TECTA 11O CPaB-
HEHUIO C OOBIYHBIM YCTHBIM OIPOCOM CTYZIEHTOB. BMecTe ¢ TeM TecThl He 00eCeunBaloT MPOBEPKY
BCEX BUOB OPMUPYEMBIX YMEHHI I HABBIKOB, HAITPHUMEP, YMEHHUSI 0OOCHOBBIBATH OTBET, 4 3HAYUT,
HE MOTYT 3aMEHHUTh YCTHBIN omnpoc. [loaToMy UTOroBOo€ TeCTUpPOBaHUE 1EIECO00Pa3HO MPOBOIUTH
nepe]] 3K3aMEeHOM JIJISl ONIEPATUBHOMN TUATHOCTUKH YCBOCHUS OCHOBHBIX (DU3MUECKUX TOHSTHH.
J171st mpOBEpKU UTOTOBBIX 3HAHUI CTYJIEHTOB MpejiaraeTcs 4 BapuanTa tectoB. Kaxk-
JIBIM TECT COCTOUT U3 25 TeCTOBBIX 3aaHmii. Bpems BeinmonHeHus tecta 60 MUHYT
OCHOBHOW KOMIIJIEKT TE€CTOBBIX JK3aMEHALIMOHHBIX 3aJaHUil HAXOAUTCA B MOAYJIbHOMN
00BEKTHO-OPUEHTHPOBAHHON JTUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoXeT UCIOAB30BATHCA KaK JUIS TEKYIIEr0 KOHTPOJIS 3HAHHUN IO OT-
JIEBHBIM pa3jiesaM, TaKk 1 UTOTOBOTO KOHTPOJISI 3HAHHA CTYIEHTOB I10 JTUCIUTLINHE.
MakcruManbHOE KOJIMYECTBO OajioB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 33 KaXJ10€ MPaBUIBHO BBITIOJHEHHOE TecToBoe 3ananue 0,12 Gamna.
Jljig TOro 4ToObl UTOTOBOE TECTUPOBAHUE CUUTAJIOCH CAAHHBIM, HEOOXOJUMO BBIIIOJHUTH
ero Ha 2,0 6amia u Beie. [Ipy TOBTOPHOM TECTHPOBAHWY B HTOTOBBIN PEUTHHT HIIET CPEAHHUN OaLT
10 BCEM MOTBITKAM.

CTtpykTtypa Tecta no ¢puznke

Ne HaumeHoBaHue pa3snesa auc-
Ne 3ananus Tema 3aganus
n/n IUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 Kunemarrka TOYKM M MOCTYMATEILHOTO JBUKEHHS
' TBEPIOro Tea
4 Junamuka. 3akoHsl HeroToHa.
MexaHuka
1 5 JlnHamudeckue mapaMeTphl BpallaTelbHOTO JBHKE-
HUS TBEPJIOTO Tela
6 JluHaMuKka BpamaTeIhbHOTO IBIDKEHUS. 3aKOHBI CO-
XPaHCHUS B MEXAHUKE
7 CrenuanbHas TeOpUs OTHOCUTEIBHOCTH
8 OCHOBHBIE TIOJIOKEHHS ¥ TIOHSATHSI MOJIEKYIISIPHO-KHU-
HETUYECKOW TEOPUH. 3aKOHBI UI€aLHOTO ra3a
MonekynsapHast pU3HKa U TEPMO-
2 IUHAMHKA 9 Cpe}lHﬂﬂ OHEPTUA MOJICKYJI
10 Bropoe nauano repmoguHamMuku. DHTponus. L{ukiet
11 SIBnenus nepeHoca
12 Teopema ['aycca niisi 3JI€KTPOCTATUUECKOIO MOJIS B
BaKyyMe
3 QHGKTpH‘leCTBO U MardeTusM 13 CBs13b Haps>KEHHOCTHU U IOTCHIIUAJIa
14 DJIeKTpUYECKOe U MAarHUTHOE T0JIE B BEIIECTBE
15 CBoiicTBa HNIEKTPUIECKUX W MAaTHUTHBIX TOJEH
16 Koe6anusi. OCHOBHBIC TOHATHUS U ONIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMA
4 Konebanus n BOJHBI
18 OHeprust BONHEL [lepeHOC YHEPTUU 3JIEKTPOMATHHUT-
HO BOJTHOM
19 Wntepdepentms n nudpakuns cBera
5 BoHOBast 1 KBaHTOBas OINITHKA 20 [Monspuzanus u AuCHEpCUs CBeTa
21 TemnoBoe m3nydenne. ®otodrpdexr
KBauTtoBas (usuka u (u3MKa 22 Criextp aToMa Bojopoza. Ilpasuiio otbopa
6 aToMa. DJIEMEHTBL ICPHOH (- KopnyckynsipHO-BOJIHOBOM Ayaiau3M CBOMCTB YacTHUL]
3UKH W (DM3UKH DJIEMEHTAPHBIX 23 BernectBa. BomHoBass (yHkims. COOTHOIICHHE He-
JacTuLl. onpenenenHocrei ['elizenbepra
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q)yHﬂaMCHTaHLHLIe B3aPIMO,H€ﬁCTBPI5[

Kpurepuu oueHkH pe3yaibTaTOB HTOrOBOT0 TeCTHPOBAHMS:

KonnuecTBo BCPHO BLINOJIHCHHBIX 3aJlaHUM

21-25

17-21

13-17

0-13

3a Ka/Iplif BEPHBIH OTBET Ha BOIIPOC
0,126

2,52-3,0

2,04-2,52

1,56-2,04

0-1,56

O0pa3sen JHCTa OTBETOB CTYdEHTA.

Howmep 3ananus

HOMep IMpaBUJIBHOI'O OTBCTA

Bapuanr - 1

3AZJAHHUE Ne 1.
VY CTaHOBUTH COOTBETCTBUE MEX]y MPUCTAaBKaMHU K 0003HAUYEHUSM €IUHULl U3MEPEHUS U

JEeCSITUUHBIMU NopsiaKkaMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mumiu — (m), Mera — (M), Kuno

— ().
BAPUAHTBI OTBETOB:
1) 10°°
2) 1012
3) 10°
4) 1073
5) 10°
6) 103
3AZJAHHUE Ne 2.
Touka M ABMXKETCS 1O CIIUPAIIU C IIOCTOSTHHOM IO BEJIMYMHE CKOPOCTBHIO B HAIIPABJICHUH,
YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYHMHA HOPMAaJILHOT'O YCKOpEHHUS
BAPUAHTBI OTBETOB:

1)  yBenuuMBaeTCS
M 2)  yMeHbIIaeTcs
3)  HE U3MeHAETCS

BAPUAHTBI OTBETOB:

1) -10 m/c?
2) 4wm/c?
3) -5wm/c?

4) 3 m/c?

3AJJAHUE Ne 3.
KoopamHaTa Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTIIACHO 3akoHy X = 4 + 3t - 5t%, rie
BCe BeJIMUMHBI BeIpaxkeHbl B CU. Onpenenure NpoeKunu0 YCKOPEHUs ax3TOTo Tena.




3ATAHHUE Ne 4.

NueprmanbHON Ha3bIBA€TCSl CUCTEMOW OTCUETA ...
BAPUAHTDLBI OTBETOB:

1) B KOTOPOIi BBIMIOJHSIETCS MIEPBbIN 3aKoH HptoTOHA

2) B KOTOpPO# BCe MEXaHMYECKUE SIBJICHHUS MPOTEKAIOT OJAWHAKOBO MPU OJWHAKOBBIX HAYallb-
HBIX YCJIOBHSIX

3) B KOTOPOI1 BBIOJIHIETCS BTOPOH 3aKkoH HproToHa

4) xotopas JBMKETCS paBHOMEPHO

3AJIAHUE Ne 5.

TonkocTeHHas TpyOKa M KOJIBLIO UMEIOT OJMHAKOBBIE MacChl M paauychl (puc.). s ux
MOMEHTOB HHEPIHUH CIPaBeIMBO COOTHOIIIEHHE. ..

o R P
R

CD &

m

k

BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) <k
3AJAHME Ne 6.

ap u nmonbli nuauHAp (TpyOKa), NUMEIOLIE OJUHAKOBBIE MACChl U PAaIUyChl, BKaThIBA-
10TCs 0€3 MpOCKalIb3bIBaHUS Ha TOpKY. Ecii HayambHbIe CKOPOCTH 3THX TEJ OJAMHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:
1) BbIIIE TOJHUMETCS TOJBIN [IHIHH/D
2) BBIIIE TOJHUMETCS IIap
3) oba Tesa MOJIHUMYTCS HA OJHY M TY YK€ BBICOTY



3AJAHUE Ne 7.

B cucreme orcuera, IBUKYIICHCA CO CKOPOCTHIO, COUBMEPUMOM CO CKOPOCTBIO CBETA
HaOJII01aeTcs. . . ..

BAPUAHTBI OTBETOB:

1) cokpamieHne pa3MepoB BIOJIb HAITPABICHUS IBIKCHUS

2) yBeJIMYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS JBU)KEHUS

3) cokpamieHne pa3MepoB B HAIPaBJICHUH TEPIEHANKYIIPHOM JIBUYKEHHIO
4) yBenuyeHHE pa3MEpOB B HANPABJICHUH MEPIECHANKYISIPHOM JBHKCHHIO

3AJAHHUE Ne 8.

HJ’IH HUACAJIBHOI'O Ira3a MCXKAYy MOJICKYJIaMU ITPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) cuuIBl MPUTSDKCHUS
2) CHJIBI OTTAJIKHBAHHUSI
3) ¥ CHJIBI IPUTSHKEHHS, U CUJIbI OTTAIKUBAHUS OJHOBPEMEHHO
4) OTCYTCTBYIOT CHJIbI B3aHMOJICHCTBUSI

3AJJAHUME No 9.

Cpenusisi KHHETHYECKast YHEPTUsI MOJIEKYI ra3a Mnpu temmeparype T 3aBHCHT OT HX CTPYK-
TYPBI, 4TO CBSI3aHO C BO3MOXXHOCTBIO Pa3IMYHBIX BUIOB JBIDKCHHUSI aTOMOB B MoJiekyiie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJIFKO MOCTYIATENILHOE M BpalaTeIbHOE IBUKECHUE, CPEIHSISI SHEPTUS MO-
nexyn azota (N2) paBHa ...

BAPUAHTBI OTBETOB:

kT
1)

—kT
2)

3

kT
3) 2

3

kT
4)

3ATAHUE Ne 10.

Ha pucynke mn3obpaxen mukn Kapao B xoopaunatax (P,V). AamabatHoe pacmupeHue
MIPOUCXOAUT Ha JTane




BAPUAHTDBI OTBETOB:

3AJJAHHUE Ne 11
SIBneHMEe BHYTPEHHETO TPEHUS UMEET MECTO IIPU HAJIMYHMM IPAJUEHTA ...
BAPUAHTbBI OTBETOB:

1) cKopoCTH CII0€B KUAKOCTU WM ra3a
2) KOHIICHTPALIUH

3) TemmepaTypsl

4) BMeKTPUYecKoro 3apsia

3AJAHHUE Ne 12

Toueunslil 3apsin +0 HaXOOUTCs B IEHTpe cepuueckoil moBepxHocTH. Ecnu yBenuuuTh paguyc
—

cepruecKoii IIOBEPXHOCTH, TO IIOTOK BEKTOPA HAMPSKEHHOCTHU JIEKTPOCTATHYECKOTo mois £ e-
pe3 MOBEPXHOCTH CEPHL. ..

BAPUAHTBI OTBETOB:

1) He u3meHuTcs
2) yBEIHUYUTCS
3) yMEHBIIUTCS

3ATAHHUE Ne 13

[Tone co3mano GECKOHEYHOW PaBHOMEPHO 3apsHKEHHOM IIOCKOCTHIO C MTOBEPXHOCTHOM
IUIOTHOCTBIO 3apsjia —C. YKaKUTe HarpaBjieHne yObIBaHUS MOTEHIMalIa B TOUKE A.

-G 1

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCMMOCTb MArHUTHOT'O IOTOKA, TPOHU3BIBAIOIIETO HEKOTO-
pBIl 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJIC mHAyKIMN B KOHTYypE IO MOAYJIK0 MakcHMajibHa Ha
MHTEPBAJIE. ..

Il e
(o ERGs

T Y =
(=)
o
L]

BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX DJIEKTPUUECKUX MOJIEH CIIPABENINBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

1) CunoBsle TMHUN 3aMKHYTBI
2) DneKTpocTaTHUECKOE MOJIe ABISETCS MOTEHINATbHBIM (KOHCEPBAaTHBHBIM)
3) DnexTpocTaTHUecKoe MoJje IeHCTBYET TOJIbKO Ha HETIOABM)KHBIE 3apsiIb

3AJAHHUE Ne 16
ITpomexxyToK BpeMeHH, B TEUEHUH KOTOPOro ¢a3a KojaedaHus MoxydaeT npupalieHue 27, Ha3bBa-
ercs ...

BAPUAHTBI OTBETOB:

1) nepuon
2) gacrota
3) kpyroBas yacTtoTa
4) da3za xonebaHus
3AJTAHHUE Ne 17

CKI1agpIBarOTCs 1Ba TApMOHUYECKHUX KOJIEOaHHs OJHOTO HAIIPABIICHUS C OJMHAKOBBIMU TIEPUO-
namu. Pe3ynpTupyrorniee kojieOaHne UMeeT MAaKCUMAJIbHYIO aMILUTATYy TIPU Pa3HOCTH (a3, paB-
HOH ...



BAPUAHTbBI OTBETOB:

1) 2n
2) n
3) 0.5=
4) 0,25n

3AJJAHUE Ne 18

[Ipu ymenbiieHuu B 2 pa3a aMIUTUTYIbl KOJIEOAHUI BEKTOPOB HAMPSXKEHHOCTH DJIEKTPH-
YECKOT'0 MU MarHUTHOTO MOJIeH TIOTHOCTh MOTOKA SHEPTHH ...

BAPUAHTDBI OTBETOB:

1) ymenbmuTcs B 4 paza
2) yMeHbIIUTCS B 2 pas3a
3) ocTaHeTCsl HEU3MEHHOM

3AJTAHHUE Ne 19
Ecnu Ha nudpakinoHHYIO pemeTKy naiaeT Oelblil CBET, To OyAeT HaOIroAaThCs. ..

BAPUAHTbBI OTBETOB:

1) B neHTpe Genasi mosoca, a Mo 00e CTOPOHBI OT HEE PACHOIOKATCS Yepeayrolecs pa-

JTy’KHBIE TTOJIOCKH.
2) mosio’)KeHne MHTEPPEPEHIIMOHHBIX MAKCUMYMOB OY/IET CMEIaThCs
3) uepeioBaHUE CBETIIBIX U TEMHBIX I10JIOC

3AJJAHHUE Ne 20
3aBUCHMOCTh a0COJIFOTHOTO MOKA3aTels MPEIOMIICHUS BEIIECTBA OT YaCTOTHI
n =f (v) Ha3pIBaeTcH ...

BAPUAHTBI OTBETOB:
1) nucniepcueit
2) noasipuzanueit
3) unrepdepennuei
4) mudpaxiueit
3AJIAHHUE Ne 21

Bo ckonbko pa3 yBeIMUYUTCA JJIMHA BOJIHBI, IPUXOAIIAACA HA MAKCUMYM CIIEKTPAJIbHON
IJIOTHOCTH M3JIy4aTeIbHOCTH, €CIIA TEMIIEPAaTypy YMEHBIINTS B 4 paza:

BAPUAHTBI OTBETOB:

1) ymeHnbmmTcs B 8 pas
2) yBenu4uTcs B 4 pasza
3) yBenuuurcsd B 8 pas
4) ymeHbIIUTCSA B 4 paza



3AJAHHUE Ne 22

[Ipu mepexonax 3JIeKTpOHA B aTOME C OJHOTO YPOBHSI Ha IPYroi 3aKOH COXPAHEHUS MO-
MEHTa UMITYJIbCA HAKJIAJbIBACT OINpE/ICICHHbIC OrpaHuYeHus (TpaBuiio otOopa). B sHepreruye-
CKOM CIIEKTpe aToMa BO0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

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

CkopocTth ipoToHa B 4 pa3a 00Jbllle CKOPOCTH o-4acTulbl. [Ipu 3TOM AnmHa BOJIHBI Jie-
Bpoinst npoToOHA OTHOCUTENBHO O-YaCTHULBL. ..

BAPUAHTBI OTBETOB:
1) Menbmie B 2 pasa
2) Bosbiie B 2 pasa
3) Menbiie B 4 pasa
4) JIIMHBI BOJIH OTHHAKOBBI
3AJJAHHUE Ne 24

CranuonapHeiM ypaBHeHueM Lllpennnrepa 1 yacTHUIIBI B TPEXMEPHOM SIIUKE C OECKO-
HEYHO BBICOKMMH CTEHKAaMHU SIBJISIETCSI YDABHEHHE. . .

BAPUAHTBI OTBETOB:




dy | 2m

+ _E,{rg =1
3) G."‘JCE HE
2m Ze*
Ayr+ —(E+ Wwr=10
4) # dme v

3AJTAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-U3IYYSHUSI UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) d4eTsIpe MPOTOHA U JIBa HEUTpOHA



Bapuant — 2
3AJIAHHUE Ne 1.
[To cBoeMy XapakTepy MOTPEUTHOCTH M3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPABHIbHBIC
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbie
3) rpyOsbie
4) abCoNOTHBIE
5) oTHOCHTEIIbHBIC
6) BBIYUCIUTEIIbHBIC
3AJIAHUE Ne 2.

Touka M OBHXKETCS 1O COUPAIHU C MOCTOSIHHOM 10 BEJIMYMHE CKOPOCTHIO B HANPABJICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJbHOTO YCKOPEHHUS ...

M

SR BAPUAHTBI OTBETOB:
1) ymeHblIaercs
2) He U3MCHSETCS
3) yBeIMYHBaACTCS

3AJAHHUE Ne 3.
KoopiuHaTta Tea X MeHseTCsl ¢ TeYeHHEM BPEMEHH COTTACcHO 3aKoHy X = 2 — 4t + t2, e
BCE BEIMUYUHBI BbIpaskeHbl B CU. OnpenenuTe NpoeKIU0 YCKOPEHHS axdTOro Teja.

BAPUAHTBI OTBETOB:
1) 2 wm/c?
2) 4 m/c?
3) — 4 m/c?
4) 1 m/c?
3AJAHME Ne 4,

JleiicTBytomas cuma, AMCTBYIOIIAs HA TENO IPU U3MEHEHUHU €T0 CKOPOCTH MacCoi M=2Kr
¢ V1=20m/c no v2=30m/c 3a At=2c paBHa...

BAPUAHTBI OTBETOB:

1) sH
2) 10H
3) 2H
4) OH



3AJAHHUE Ne S.

Ecnu MoMeHT nHepuuu Tena yBeNTU4HUTh B 2 pa3a, a CKOPOCTh €ro BpallleHUs! YMEHbBIINUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa TeNa. ..

BAPUAHTBI OTBETOB:
1) He u3MeHseTCs
2) yBeauuuTCs B 4 pasa
3) yMmeHbIIUTCS B 4 pasa
4) yMmeHbIIHMTCA B 2 pasa
3AJIAHUE Ne 6.

CrtoirHoi ¥ ol (TpyOKa) HUJIMHIPHI, UMEIOIINE OJIMHAKOBbIE MACcChl M PaJInyChl, CKa-
THIBAIOTCSL 0€3 MPOCKaNb3bIBaHMs ¢ TOPKHU BbicOTOW h. Torma BepHBIM yTBEpkJICHHEM OTHOCH-
TEJIBbHO CKOPOCTHU TEJ Y OCHOBAHUS TOPKHU SBIISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) GosbIme CKOPOCTH CIUTOMIHOTO MUTHHIPA
2) Gosblile CKOPOCTD TIOJIONO MUIHHIPA
3) ckopocTH 000UX TEJT OTUHAKOBBI

3AJJAHME No 7.

HpI/I HpI/I6JII/I)KeHI/II/I CKOpPOCTH T€JIa K CKOPOCTH, COHSMCpHMOfI O CKOpPOCTBIO CBCTA €ro

macca. ..
BAPUAHTBI OTBETOB:
1) yBenuuuBaetcs
2) yMEHbIIaeTCs
3) He U3MeHseTCs
3ATAHUE Ne 8.

HpI/I I/1306apHOM mponecce YMCHbIICHHUE TEMIICPATYPhI COITPOBOXKIAACTCA. . .

BAPUAHTBI OTBETOB:
1) ymeHbIIEHHEM JaBICHHS
2) yBEJIMYCHHEM JIaBJICHHSI
3) naBieHHNE HE U3MEHSETCS
3ATAHHUE Ne 9.

Cpenusisi KHHETHYECKast YHEPTUsT MOJIEKYIT ra3a Mpu Temreparype T 3aBHCHT OT UX CTPYK-
TYpPBI, YTO CBSI3aHO C BO3MOXKHOCTBIO pa3IMYHBIX BUIOB JIBUKEHUS aTOMOB B MoJiekyiie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJILKO MOCTYIATEILHOE M BpalaTeIbHOE IBUKCHUE, CPEIHSISI SHEPTUS MO-
nexyn BoasHoro napa (H20) paBHa ...

BAPUAHTBI OTBETOB:

1y 3kT



2t

2) 2
3
—kT
3) 2
-
—kT
4) 2
3AJAHHUE Ne 10.
Ha pucynke n3ob6paxen nuki Kapno B koopaunarax (p,V). M3orepmuueckoe cxxarue npo-
UCXOIUT Ha JTamne
A
. BAPUAHTBI OTBETOB:
1) 3-4
2) 1-2
3) 2-3
4) 4-1
3AJAHHUE Ne 11
SIBieHue TEIIONPOBOAHOCTH UMEET MECTO MPU HAITMYUU U3MEHEHHUS ...
BAPUAHTBI OTBETOB:
1) temnepaTypbl
2) KOHIICHTPALIUH
3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a
4) BIEKTPUYECKOTO 3apsiaa
3AJAHHUE Ne 12
Toueunslii 3apsi +Q HaxoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciu yMeHbIINTh
panuyc chepuyeckoi MOBEPXHOCTH, TO MOTOK BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO
-
nonst £ yepes moBepXHOCTH CdEpHI. ..

BAPUAHTBI OTBETOB:

1) He u3MeHuTcs
2) yBEIUUYUTCS
3) yMEHBIIUTCS
3AJAHHUE Ne 13



ITone co3naHo TOYEYHBIM 3apAIOM +(. YKaXKUTE HAIPABICHUE YBEJIMUEHUs IIOTEHIUAJIA B

. A.
4 A
"'Tl 2
3
BAPUAHTBI OTBETOB:
1) 4
2) 1
3) 3
4) 2

3AJJAHUE Ne 14

Ha PUCYHKCE IIPEACTABIICHA 3aBUCUMOCTb MAI'HUTHOT O ITIOTOKA, ITPOHU3BIBAIOIIECTO HCKOTO-

PpBIi 3aMKHYTBIN KOHTYpP, OT BpeMeHH. D/IC MHAYKIHU B KOHTYPE IOJIOKUTENbHA U [0 BEIUUNUHE
MakcUMaJlbHa Ha UHTEPBAJIE ...

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

3AJAHHUE Ne 15
OTHOCHTENBHO AIIEKTPOCTATUYECKUX ITOJIEN CIPABEUINBO YTBEPKICHHUSA:
BAPUAHTBI OTBETOB:
1) CunoBble IMHUU NEPECEKAIOTCS

2) DIEKTPUYECKOE TOJIE BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3ATAHHUE Ne 16

Pe3zonaHc BO3HMKAET Ipu KoJeOaHUSIX. . .



BAPUAHTbBI OTBETOB:

1) cBOOGOIHBIX
2) 3aTyxarommx
3) BBIHYXKIICHHBIX
3AJTAHUE Ne 17

CknaipIBatOTCs 1Ba TAPMOHMYECKUX KOJIEOaHMsI OJTHOTO HAMPABIICHUSI C OJMHAKOBBIMHU I1€-
puogamu. PesynbpTrpyroniee KoieOaHue UMeeT MUHIMAITLHYIO aMILTUTYAY MPU pa3HOCTH (a3, pas-
HOH ...

BAPUAHTBI OTBETOB:

D=
2) 0
3) 05«
4) 025

3AJJAHHUE Ne 18

HpI/I YBCJIIMYCHUU B 2 pa3a aMIUIATY bl KoJebaHui BCKTOPOB HAIIPSAKCHHOCTH 3JICKTPUYIC-
CKOIr'0 M MAarHUTHOTO IIOJICH ILIOTHOCTH IMOTOKA OHCPTIHUH ...

BAPUAHTbBI OTBETOB:

1) yBenuuutes B 4 paza
2) yBesIMuuTCs B 2 pasza
3) ocTaHeTCs HEU3MEHHOM

3AJTAHHUE Ne 19
Ecnu nudpakimnoHHyto pemérky nopepHyth Ha 180°, To nu¢ppakuoHHas KapTHHA ...

BAPUAHTBI OTBETOB:

1) noBepuércs Ha 90°
2) HEe U3MEHUTCS
3) noBepuétcs Ha 180°

3ATAHUE Ne 20
[TonmHast monsgpu3ays OTPAXEHHOTO CBETA OT MOBEPXHOCTH TUAJIEKTPUKA HAOIIOAAaeTCs
IIPH yIJIe MEKY MPETOMIICHHBIM U OTPAKEHHBIM CBETOM PABHBIM. ..

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°
3AJIAHME e 21

HHuTterpanbhHas mydencmyckaTenbHas criocooHocth AUT npu yBennueHun TeMriepaTyphl B
2 paza...

BAPUAHTBI OTBETOB:



1) YBemuuutcs B 16 pas
2) YwMenbiaercs B 8 pa3
3) YBenuuuTtcs B 2 paza
4) He uszmenurcs

3AJIAHUE Ne 22

IIpu nepexonax 3JIEKTpOHA B aTOME C OJJHOT'O YPOBHS Ha JIPYroil 3aKOH COXpPaHEHUs MO-
MEHTa MMITyJIbCa HaKJIaJbIBA€T OIpe/eieHHbIe orpaHnyeHus (mpaBuiio otbopa). B sHepreruye-
CKOM CIIEKTpE€ aTOMa BO0poJa (PHC.) 3anpeuieHHbiM IEPEX0OM SBISETC. . .

+ s p d f
4 M
[
2 —
1
BAPUAHTBI OTBETOB:
1) 4s—3d
2) 3s-2p
3) 4s-3p
4) 2p—1s
3AJJAHUME Ne 23
HpI/I O,Z[I/IHaKOBOI‘/’I JJIMHE BOJIH A€ EpOP'IJI}I CKOPOCTH 0-4aCTUI bl OTHOCUTCIIBHO CKOPOCTU
MIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHbIe
3) CKOpPOCTH OJMHAKOBBI
3AJIAHHUE Ne 24

CranuonapHeiM ypaBHeHHeM llIpenunrepa /uist 4acTHIBI B OTHOMEPHOM SIIHKE C OECKO-
HEYHO BBICOKMMH CTEHKAaMH SBJISIETCS] YPABHEHHE. ..

BAPUAHTBI OTBETOB:



+_E,{ry':ﬂ
l) G."‘JCE HE
d* 2 1 o
e L
2) dx h 2
2
&w+%rfﬁ'w:ﬂ
3) h
2m Ze*
Ay+ —(E+ wr=0
4) b5 4wy
3AJJAHUE Ne 25

[Ipu Tpex o- pacnmagax UCXOAHOE SIAPO MOTEPSIIO. ..
BAPUAHTBI OTBETOB:

1) mecTs IPOTOHOB U IIECTh HEUTPOHOB
2) miecTh MPOTOHOB U ABEHA/IIATh HEUTPOHOB
3) aBeHaaUaTh MPOTOHOB U IIECTh HEUTPOHOB



Bapuanr - 3
3AJIAHHUE Ne 1.
KocBeHnHbIe n3MepeHus: PU3NIECKUX BEITHYUH MOTYyJarOTCS. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHUEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBEeHHBIMU U3MEPEHUSIMH (DPU3UUECKUX BEITHYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJTAHHUE Ne 2.
Touka M ABMXeTcs MO CHUpaid B HANpaBlIEHUH, YKa3aHHOM cTpeikoi. HopmaibHoe

YCKOPCHUC 11O BEJIMYUHC HE USMCHAICTCHA. HpI/I 9TOM BCJIMYMHA CKOPOCTH ...

1)
2)
3)

M
- —
BAPUAHTDBI OTBETOB:
YMCHBIIACTCA
HEC U3MCHACTCA
YBCINYNBACTCA
3AJTAHHE Ne 3.

[Tpu psIMOTMHEIHOM JTBUKEHUHW 3aBUCHMOCTb MTPOHIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

umeeT BUA S = 4t + t2. UeMy paBHA CKOPOCTH Tea B MOMEHT BpeMeHH t = 2 ¢ pu TaKOM JABUKEHUN?

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 M/c
4 m/c
12 m/c
2 m/c
3AJJAHUE Ne 4.
Bropoii 3akon HeroToHa MOXHO CHOPMYITHPOBATS ...
BAPUAHTBI OTBETOB:

CKOpPOCTb U3MEHEHHUsI UMITYJIbCa TEJIA PaBHA JEHUCTBYIOLIEH HAa HETO CHUJIE

BO BCEX MHEPLHUAIBHBIX CUCTEMAX OTCUETA BCE MEXAHUUYECKUE SIBJICHUS MTPOTEKAIOT OJ1HA-

KOBO ITPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUAX

CWJIBI, C KOTOPBIMHU JEHCTBYIOT JPYT Ha JApyra B3aMMOJICHCTBYIOIINE TEJIa, PABHBI 110 BEIU-

YUHE U IIPOTUBOIIOJIOKHBI I10 HAIIPABJICHUIO

BCSIKOE TEJIO HAXOAUTCS B COCTOSIHUH MOKOSI WJIM PABHOMEPHOI'O MPSIMOJIMHENHOIO JIBHXKE-

HUs, ITI0KA B3aUMOJCICTBUE C APYTUMH TE€JIaMU HE 3aCTaBUT €r0 U3MEHUTH 3TO COCTOSIHUE
3AJAHHUE Ne S.

Ecnu MoMeHT nHepluu Teja yBeIUYUTh B 2 pa3a U yIIOBYIO CKOPOCTh €T0 BpallleHUs yBe-

JIMYUTH B 2 pasa, TO MOMCHT UMITYJIbCA TCIIA. ..



BAPUAHTbBI OTBETOB:

1) yBenuuutcs B 4 pasza
2) He U3MCHSETCS
3) ymeHbIUTCS B 4 pasa

4) yBenuuurcs B 8 pa3
3AJJAHHUE Ne 6.

ap u nmonelii nunuHAp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MAaCChl U PalnyChl, CKaThIBa-
I0TCs1 6€3 MPOCKAIb3bIBAHMUS C TOPKH BbICOTOM h. Torna BepHbIM yTBEpKI€HUEM OTHOCUTEIILHO CKO-
POCTH T€Jl y OCHOBAHUS F'OPKH SBJISETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGoubliie CKOPOCTH IIapa
2) 00sbliie CKOPOCTh MOJIOTO IUIUHIPA
3) ckopocTH 000UX TENI OJUHAKOBEI

3AJAHUE Ne 7.
CrepxeHb JIBUKETCS CO CKOPOCTHIO, COM3MEPUMOI CO CKOPOCThIO cBeTa. Hampaiienue
CKOPOCTH MEPHEHIUKYISIPHO CTePKHIO. [Ipy 3TOM JUIMHA CTEpKHSA OTHOCUTENIBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) cranet KOpoye
2) CTaHeT JJIMHHEEe
3) HE U3MEHUTCS
3AJIAHUE Ne 8.
ITsITh OCHOBHBIX 3aKOHOB MJICATBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3axon JlanbTOHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

5) 3akon Kunaitnepona — Kitayznyca
6) 3akon Ban-nep-Baansca

7) mepBOE HAYaAl0 TEPMOIMHAMUKA
8) BTOpOE HaYaIO TEPMOJAUHAMHUKHI

3AJAHHUE Ne 9.
CpenHsisi KUHETUYeCcKasi SHEPrusl MOJIEKYJIbl HACaIbHOTO ra3a Mpu Temmneparype 1 paBHa

g=—kT . .
2 . 3pecw 1I=Nn+Ngp +2nk,, rae Nn, Ngp, Nk, — YMCJIO CTCHECHEH ¢BOOOIBI IIOCTYIIaTeIbHOI' O, Bpa-

IATEILHOTO ¥ KOJICOATEIbHOTO ABMKEHHH MOJTeKyIbl. J{ist yritekucioro raza (CO2) yucio | paBHO

BAPUAHTBI OTBETOB:



3AJJAHUE Ne 10.

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

v

BAPUAHTbBI OTBETOB:

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

1) maccel
2) sHepruu
3) uMMysbCca HAMPaBICHHOTO ABM)KECHUS
4) BIEKTPUYECKOTO 3apsiaa
3AJAHUE Ne 12

Toueunslit 3apsa +q HaXOAUTCS B LHEHTpe cheprudeckoit nmoBepxHocTH. Ecnu 3apsin cMe-
CTUTb U3 LEHTpPa cPepbl, OCTABIIAS €r0 BHYTPH HEE, TO MOTOK BEKTOpa HAIPSHKEHHOCTH AJIEKTPO-

CTATHYECKOTO MOJIsA £ depes MOBEPXHOCTH CepHl. ..
BAPUAHTBI OTBETOB:

1) He u3mMeHuTcs
2) yBETHUUTCS
3) yMEHBIIUTCS



3AJJAHUE Ne 13

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

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

3AJAHHUE Ne 14

Ha PUCYHKC IMPEACTABIICHA 3aBUCUMOCTb MAarHuTHOI'O IIOTOKA, MMPOHU3BIBAIOIICTO HEKOTO-

PBIi 3aMKHYTBIM KOHTYp, OT BpeMeHH. D/]C HHIYKIIMKY B KOHTYpPE PaBEH HYJIIO HA yYacTKe. ..

TaMH.

el
(il DR

T
N
o
(]

BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKNX MATHUTHBIX ITOJIENW CIIPABEJIMBLI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble JIMHUM MarHUTHOTO TIOJIS SIBJISIFOTCS] 3aMKHYTBIMH.
2) MarHuTHOE 10Jie HEe COBEpIIaeT padOThl HAJ JABWKYIIMMUCS SJIEKTPHUUECKUMHU 3apsi-

3) MarauTHoe noJje AeUcTBYeT Ha MOKOSIIUICS 3apsiI.



3ATAHHUE Ne 16
KonebartenbHbIi TpoIiece XapakTepusyercs ... YKa3aTh BCE MPABUIHHBIC OTBETHI.

BAPUAHTBI OTBETOB:

1) ammuuTynaoi
2) (dazoit

3) uacroroit

4) BpeMeHeM
5) KoopauHATOU

3AJTAHHUE Ne 17

CKIIapIBafOTCS JIBA TAPMOHUYECKHX KOJeOaHUs OIHOTO HAMPABICHUS C OJAMHAKOBBIMU TEPUO-
namu. PesynbTupyromiee konebaHue UMEEeT MaKCUMAIIbHYIO aMILTUTY Iy IPH pa3HocTH (a3, paBHOI

BAPUAHTBI OTBETOB:

10
2) n
3) 0,57
4) 0,257
3AJJAHHUE Ne 18
W3ny4yeHne 3eKTPOMarHUTHBIX BOJH MTPOUCXOJIUT ...

BAPUAHTBI OTBETOB:

1) pu MOKOE NEKTPUUECKUX 3apsiI0B

2) Bcerna

3) pu YCKOPEHHOM JIBUKEHUHU 3JIEKTPUUYECKHX 3apsI0B

4) npu NpAMOJINHEHHOM PaBHOMEPHOM JIBUKEHHUH 3aps/I0B

3AJAHHUE Ne 19
Judpakiueil ceeta Ha3bIBaeTcs ...
BAPUAHTBI OTBETOB:
1) ornbanune cBETOBBIMH BOJIHAMH MPETIATCTBUMA
2) OTpakeHHE U MPETOMIICHUE CBETOBBIX BOJIH
3) mpocTpaHCTBEHHOE IepepacipeesieHue SHEPIuy CBETOBOTO U3IYUYEHUS MPH HaJIOXe-
HHUU IBYX CBCTOBBIX BOJIH

3ATAHUE Ne 20

Jucnepcus, mpu KOTOPOM MOKAa3aTeb MPEJTOMIICHUSI YMEHBIIAETCS ¢ YBETMYEHUEM JJTUHBI
BOJIHBI, HAa3bIBAETCA ...

BAPUAHTBI OTBETOB:

1) HOpMaJIbHOM TUCTIEpCUEit



2) aHOMaJILHOM JAHCTIepCUe
3) aucnepcueil nokasaresns NpeaoMIICHUS

3AJAHHUE Ne 21

Bo ckoibKO pa3 U3MEHUTCS HHTErpajibHasl TydenucyckaTeibHas cnocooHocts AUT, eciu
TEMIIEpATypy Tejla YBEIUYUTH B 2 paza?

BAPUAHTBI OTBETOB:
1) yBenuumrcs B 8 pa3
2) ysenuuurcd B 16 pas
3) yMmeHblmuTCs B 8 pa3
4) ymenbuutcs B 16 pas
3AJAHHUE Ne 22

[Ipu nepexonax 3JIEKTpPOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrol 3aKOH COXpPAaHEHHS MO-
MEHTa UMITYJIbCa HAKJIaJbIBa€T OIpe/AeTeHHbIe orpaHndeHus (mpaBuiio otbopa). B sHepreruye-
CKOM CIIEKTpE€ aToMa BO0poJa (pHC.) 3anpeuieHHbim IEPEX0J0M SBIISETC. . .

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

3J'ICKTpOH " 0-4aCTulla UMCIOT OJUHAKOBBIC CKOPOCTH. I[J'II/IHa BOJIHBI A€ BpOfIJ'ISI 9JICK-
TPOHA OTHOCHUTCIIBHO 0-9aCTHIIbI GYI[GT

BAPUAHTBI OTBETOB:



1) Gosbire
2) MeHbllIe
3) OyayT UMETh OJIMHAKOBBIC 3HAYCHHMS

3AJAHUE Ne 24

CranuonapusiM ypaBHenueM LlIpenunrepa i 37eKTpoHa B BOJOPOI0II0I00HOM HOHE SB-
JISIETCSI ypaBHEHHE. . .

BAPUAHTBI OTBETOB:
2 Ze*
A+ ZH(E+ Jyr=0
1) A dmag ¥
d* 2 1 o
e
2) dx h 2
2
&w+%}§£’w:ﬂ
3) h
diy  2m
Tt Ew=0
4) dx h
3ATAHUE Ne 25

I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUYEHUsI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNus



Bapuanr - 4

3AJJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXKAY (PU3HMUECKUMH TIOHATHEM U oripenenenuem. Llena nerne-

HHUA USMCPUTCIIbHOI'O an/I6opa OIpeacIIsACTCA ...

1)
2)

3)
4)

BAPUAHTBI OTBETOB:

OTHOILIEHHUEM NpHUea U3MEPEHUH K YNCILy JeJIeHUH Kanbl npudopa
OTHOIIICHHE TIEPEMEIEHHs YKa3aTens nmpudopa K 3HAYEHUIO U3MEPSIEMON BEIMYUHBI, BBI-
3BaBIIEH ITO NIEPEMEILEHUE
Kak rpousBerienrne kodddunuenra CTpI0eHTa HA YUCIIO ICTCHUH IKaJIbl IPUOopa
IIPOU3BECHUEM IIpeJieia U3MEPEHUH Ha YUCIIO JIeJICHUH IKaIbl Ipudopa

3AZJAHHUE Ne 2.

Touka M paBmXkeTCs IO ClMpalyu B HaIpaBICHUH, YKa3aHHOM cTpenkod. HopmanbHoe

YCKOPCHUC 11O BEJIMYUHEC HE U3MCHACTCH. HpI/I OTOM BCJIMYHMHA CKOPOCTH ...

1)
2)
3)

M

Ca BAPUAHTBI OTBETOB:

YBEJINYUBAETCS
YMEHbIIIAeTCs
HE U3MEHAETCS
3AZJAHHUE Ne 3.
3aBUCHMOCTh KOOPIMHATHI X Tela OT BpeMeHH uMeeT Bua X = 1 + 2t + 3t2, Uemy pasna

MPOEKIINs CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUU?

1)
2)
3)
4)

1)
2)
3)
4)

BAPUAHTHI OTBETOB:
20 m/c
34 m/c
6 M/c
18 m/c

3AJAHUME Ne 4,
Bec Ttena —»to cuna ...
BAPUAHTHI OTBETOB:

C KOTOpPOH TeJO AEHCTBYET Ha OMOPY WM MOJIBEC
TPaBUTAIMOHHOTO B3aMMOJICVCTBUS MEXIY TEJIIOM M 3eMIIEN
C KOTOpPOH OIIOpa WIX MOABEC ACUCTBYET HA TEJIO

C KOTOPO# B3aMMOJICHCTBYIOT JIBa TEJIa

3AJAHHUE Ne S.



IIpu pacuere MOMEHTOB MHEPLIMU T€JIa OTHOCUTEIIBLHO OCEH, HE MPOXOIAIINX Yepe3 LEHTP

Mmacc, Ucronb3yloT Teopemy lTeiinepa. Ecnu och BpalieHuss TOHKOCTEHHON TPYOKH MEPEHECTH U3
IIEHTpa Macc Ha 00pa3yronryro (puc.), TO MOMEHT UHEPIIMHA OTHOCUTEIIBHO HOBOW OCH YBEITHYHUTCS
B...

="l

-

BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4 paza
4) 1,5 paza
3AJIAHUE Ne 6.

CroirHoi ¥ oJbli (TpyOKa) HUIUHAPHI, UMEIOIINE OJJUHAKOBBIE MACChl M PaJINyChl, CKa-

THIBAIOTCS 0€3 MPOCKAIB3bIBaHMS ¢ TOPKHA BbICOTOW h. Torma BepHBIM yTBEpXkKJICHHEM OTHOCH-
TEJIbHO BPEMEHHU CKAaTBIBAHUS K OCHOBAHUIO TOPKH SBIIIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObIcTpee CKATUTCS CIUTONIHON IMITHH/IP
2) ObICTpee CKATUTCS MOJIBIN IATAH/P
3) o00a Tena cKaTATCs OJTHOBPEMEHHO

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecnu

OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOTO, IOBOPAYMUBACT CTCPIKCHDb U3 BEPTUKAJIBHOTI'O ITOJIOKCHUA
B TOPU30OHTAJIBHOC, TO OTHOCUTCIIbHO BTOPOTO CTCPIKCHE ...

BAPUAHTBI OTBETOB:
1) craHer kopoue
2) CTaHeT JJIMHHEee
3) JMHA HE U3MEHUTCS
3AJIAHUE Ne 8.

MOJIGJ'H) HACAJIBHOIO ra3a 3aKjIro4acTcia B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJICKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYIISIPHBIM PACCTOSIHUEM
2) MEeXIy MOJIEKYJIaMHU YUUTHIBAIOTCS CHIIbI IPUTSDKCHUS M OTTATKUBAHUS
3) oSHepruei IBMKEHHS MOJEKYI MOKHO peHeOpeyb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU



3AJAHUE Ne 9.

CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACaIBbHOTO ra3a Mpu Temieparype 1 paBHa

.
g=—kT

2 . 3pgech ,i=Nn+Nng, +20Nk,, TIE Nn, Ngp, Nk, — IHUCIIO CTETICHENH CBOOOIBI IIOCTYIATEILHOT0, Bpa-
[IaTeTILHOTO W KOJIeOATeIHbHOTO JIBHKEHUH MOJEKYybl. [Ipy yclIoBHH, YTO UMEIOT MECTO TOJIBKO

HOCTYMATENIbHOE M BpalllaTeIbHOE MBIKEHHE, T Bogopoaa (Hz) uucio i pasHo ...

BAPUAHTBI OTBETOB:

3AJIAHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunatax (P,V). M3otepmudeckoe pacuimpeHme
POUCXOIUT Ha JTaIe ...

v

BAPUAHTBI OTBETOB:

3AJJAHME Ne 11
SIByienue qudGy3un UMeeT MECTO MPHU HAIUMYMH TPAJIUCHTA ...
BAPUAHTBHBI OTBETOB:
1) KoHIIEHTpaIUK
2) TemmepaTypsl
3) CKOPOCTH CJIOCB JKUIAKOCTH HJIH ra3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:



1) yBenmuuutcs
2) HE U3MEHUTCSA

3) yMEeHBIIUTCS
3AJTAHHUE Ne 13

[Toste co3mano OGECKOHEYHOW PaBHOMEPHO 3apSHKECHHOW IUIOCKOCTBHIO C TIOBEPXHOCTHOMU
IUIOTHOCTBIO 3apsAja —C. YKaKUTE HalpaBiIeHHE BEKTOPA HAIMIPSHKEHHOCTH JIEKTPUYECKOTO MOJIS B
TOUYKE A U HalpaBJIEHUE YBEIMUEHUS IOTEHLIMANA B TOUKE A.

BAPUAHTbBI OTBETOB:

1) 4u2

2) 1u3

3) 3ul

4) 2u4

3AJIAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MAarHUTHOTO MTOTOKA, TPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. D/1C MHIyKIIMK B KOHTYpE MOJI0KHUTENbHA U 110 BETUYNHE MUHU-
MaJlbHa Ha UHTEpBAJE. ..

0
S
I
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S e
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N -
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BAPUAHTBEI OTBETOB:
1) C
2) A
3) B
4) D
S)E
3AIAHME Ne 15

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIENW CIIPABEJIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) MarauTHOe 1oJie ACHCTBYET TOJBKO Ha ABMKYITUECS SJICKTPUUCCKUEC 3apsJIbl.

2) MaruuTtHoOe 1noJie sIBJIIeTCs JEHCTBYET TOJBKO Ha MOKOSIIUECS 3aps/ibl.

3) [ToTok BeKTOpa MarHUTHOM MHIYKIIUU CKBO3b IPOU3BOJIBHYIO 3aMKHYTYIO TIOBEPXHOCTh
OTJIMYCH OT HYIJIA.



3AJIAHHUE Ne 16
I'paduk ABMKEHUS IPU TAPMOHHYECKUX KOJICOAHUSAX ...
BAPUAHTBI OTBETOB:
1) oxcnonenma
2) cunycouoa
3) mapabona
4) runiep6oia

3AJJAHHUE Ne 17

CxuagpIBatoTCs JIBa TapMOHUYECKHUX KOJIeOaHHs OJHOTO HAIIPABIICHUS C OJJUHAKOBBIMU YaCTOTaMH
¥ paBHBIMU amIuATyAaMu Ao. [Ipu pasrocTu ¢az AQ = 1 aMmIuTyaa pe3yabTUPYIONIero Koyieoa-
HUS paBHA...

BAPUAHTBI OTBETOB:

10
2) Ao
3) 2 Ao.
4) 3 Ao.
3AJAHHUE Ne 18
[TonepedyHbIMU BOJTHAMU U3 IIEPEYUCIICHHBIX HUKE BOJIH SIBJIIFOTCA ...

BAPUAHTBI OTBETOB:

1) pannoBOHEI
2) 3BYKOBBIE BOJIHBI B BO3/IyX€
3) ynbTpa3ByKOBbIE BOJIHBI B XKHJIKOCTH

3AJAHUE Ne 19

MoHOXpOMATHYECKUM HA3BIBACTCS CBET ...
BAPUAHTBI OTBETOB:

1) ogHOIM OTnpeieIEeHHON U CTPOTO MOCTOSIHHOM YaCTOTHI
2) 11000 4acTOTHI
3) B BUIMMOM JTMaIia30HE JTHH BOJIH
4) pacTipoCcTpaHSIOUINIICS B BAKyyMe

3AZJAHUE Ne 20

SIBnenue AUCTICPCUH Ha6J’IIOI[aCTCH B IpUPOAHOM ABJICHHUHU ...

BAPUAHTBI OTBETOB:

1) panyra
2) pagayHble KAPTHHBI Ha MBUIBHOM ITy3BIPE
3) ceBepHOE CUSTHUE

3AJAHHUE Ne 21



JUIrHa BOJIHBI, MPUXOIALIASICS HA MAKCUMYM CIEKTPAIbHOM INIOTHOCTU U3J1y4aTelIbHOCTH
(T'\), ymenpmnace B 2 pasa. [Ipu 3TomM Temnepatypa Tena ...

BAPUAHTBI OTBETOB:
1) ymenbniach B 4 pasza
2) yBeIMUWIACh B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJTAHHUE Ne 22

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

CKOM CIIEKTpe aToMa BO0poJa (PHC.) 3anpeuieHHblM TIePeX0J0M SBISETC. . .

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

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

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

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:



2
H—ﬂ.\lf + U (x, y,z,0)¥ = I'Haai

1) 2 i
2 212
d f+2T(E ey X Yo =0
2) Ax h 2
2
Ay + Lf Ew=0
3) R
d? 2
S Ey =0
4) dx i
3AJTAHUE Ne 25
DOTOH — 3TO YACTHUIIA ... TOJIS.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



