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Iepeuenv Komnemenyuii u UHOUKAMOPOE OOCIMUICEHUSL KOMNEMEHYUIL C YKA3AHUEM IMAN0E POPMUPOBAHUA 8 NPOUECCe OCCOCHUA OUCUUNTUHDbL

Komnerenmus:

VK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUIN aHAIU3 U CUHTE3 MH(OpMAIMK, IPUMEHITh CUCTEMHBIA NOAXOA Ul PELIeHUs MOCTaB-
JICHHBIX 33/1a4.
WHanukaTopel JOCTHKEHHSI KOMIIETEHIMH

YK-1.1. 3naer MeToIUKH TIOUCKa, cOopa U 00paboTKK MH(OPMALINY; aKTYaTbHBIE POCCUUCKUE U 3apyOeKHbIe NCTOUYHUKH HH(pOpManu B cde-
pe npoeccCUOHaAIbHON AEATEIbHOCTH; METO/I CUCTEMHOI'0 aHAJIN3a.

VYK-1.2 YMeeT npuMeHSITh METOMKH TTOMCKA, cOopa M 00paboTKK MH(OpMAINK; OCYIIECTBIATh KPUTUYESCKUNA aHATIM3 U CUHTE3 HH(OPMAIUH,
MOJTyYEHHOM U3 pa3HbIX UCTOYHUKOB; IPUMEHSTh CUCTEMHBIN MOAXO/ ISl pELLICHHsI TOCTABICHHBIX 3a/1a4.

YK-1.3 Bnageer HaBbIKaMu MOKCKa, cOOpa 1 00pabOTKH, KPUTHUECKOTO aHAIM3a ¥ CHHTE3a HH()OPMAIIUK; UCITOJIB30BAHUSI CUCTEMHOTO TT0JIX0-
Ja JUIs PeLIeHUs IOCTaBJICHHBIX 3a/1ay.

OIIK-1 Crnoco0GeH npUMEHSTh €CTeCTBEHHOHAYYHBbIE W OOIIEHH)KEHEPHBIC 3HAHMSA, METOJbl MaTEMAaTUYECKOTO aHAJIN3a W MOICITUPOBAHHS B
po¢ecCUOHATLHOMN 1eATEIbHOCTH.

OIIK-1.1 3HaeT oCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLUIUIMH, METObl 0OpaOOTKU pe3ysIbTaTOB 3KCIEPUMEHTA, METO/Ibl MaTeMaTHye-
CKOT'0 aHaJlu3a U MOJIEJIMPOBaHUS B IPO(EeCCHOHAIBHOM e TEeIbHOCTH.

OIIK-1.2 YMeer NpUMEHATh TEOPETUUECKUE 3HAHUS U HKCIIEPUMEHTAIbHbIE METO/Ibl UCCIIEI0BAaHUS IPU pacyeTe U NMPOECKTUPOBAHUU dJIEMEH-
TOB TEXHOJIOTHYECKOT0 000PYAOBaHMs, IPOBOIUTH aHAIN3 U KPUTUYECKU OLIEHUBATh [1OJyYEHHbIE SKCIIEPUMEHTAIbHbBIE JAaHHBIE.

OIIK-1.3 Bnaneer ocHOBaMH ()yHIaMEHTAJIbHBIX TEOPUI, HABBIKAMH UCIOJIb30BAaHUSI MaTEMaTUUECKOTO anmnapara, HaBbIkaMHu paboThI C IMIUPO-
KHM KPYT'OM TE€XHOJIOTHYECKOr0 000pYA0BaHUS

Huouxamopul 0o- Imanwt hopmuposanus Komnemenyuu
CHUIICEHUA KOM- (vkazamo ece memwl uz PI1/])
nemenyuu Jdexyuu Ipakmuueckue Jlabopamopnvie 3ana- | Kypcoeoii npoexm Haumenosange oue-
3anamus, nabopa- mus (padoma) HOYHO020 cpedcmea
MOPHbBLIL RPAKMUKYM
VK-1.1 Tema I, He npedycmompenwvt | Tecmuposanue, KoH-
Tema 2, Tema 4, Tema I, mpoavHas paboma, pac-
Tema 3, Tema §, Tema 2, uemnas padoma,
Tema 4, Tema 7 Tema 3,
nabopamopuas padooma,
Tema 5, Tema 4,
Tema 6 Tema 5 koucnekm no CPC,
$d ’
Tema 7, Tema 7 KON10K8UYM, IK3AMEH
Tema 8,

Tema 9




YK-1.2 Tema 1, He npedycmompenwvt | Tecmuposanue, KOH-
o2 ot et mpoonas putoms, pac
Tema 4; Tewa 7 Tena 3: yemnas paboma, naéo-
Tema 5, Tema 4, pamopuasn paooma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KOJI10K6UYM, IK3AMEH
Tema 8,
Tema 9
YK-1.3 Tema l, Tema I, He npedycmompenvt | Tecmupoesanue, KOH-

o o o
Tema 4; Tewa 7 Tena 4: yemnas paboma, nado-
Tema 5, Tema 5, pamopHasn paooma,
Tema 6, Tema 7 koucnekm no CPC,
Tema 7, KOL1OKGUYM, IK3AMEH
Tema 8,
Tema 9

OIIK-1.1 Tema 1, He npedycmompenvt | Tecmuposanue, KOH-
Zjﬂ;z ;j ; ‘exz 4512 ; :xz ;: mponwvHas paboma, pac-
Tema 4, Tema 7 Tema 3, yemnasa paboma,
Tema 5, Tema 4, nabopamopuas padoma,
Tema 6, Tema 5, koucnekm no CPC,
Tema 7, Tema 7 KON1OK8UYM, IK3AMEH
Tema 8,
Tema 9

OIIK-1.2 Tema 1, He npedycmompenvt | Tecmupoeanue, KOH-
Tema ? Tema 4, Tema 5, mponavhas paboma, pac-
Tema 3, Tema 5, Tema 2,
Tema 4, Tema 7 Tema 3, yemnaa paboma, 1a6o-
Tema 5, Tema 4, pamopuas paooma,
Tema 6, Tema 5, koncnekm no CPC,
Tema 7, Tema 7 KOU10KGUYM, IK3AMEH
Tema 8,
Tema 9

OIIK-1.3 Tema 1, Tema 1, He npedycmompenvr | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 2,

mpoavnas paboma, pac-




Tema 3, Tema 5, Tema 3, uemnasn paooma, 1aoo-
Tena 4, Tema 7 Tema 4, pamopHas paboma,
Tema 5, Tema 35,

koncnekm no CPC,
Tema 6, Tema 7 « " N "
Tema 7, 0J1710K6UYM, IK3AME
Tema 8,

Tema 9




Ilepeuens ouenounvix cpeocme no oucuyunaune Quzuxa

1 cemecTp (ouHasi popma)

Ouyenounvile cpedcmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 9 18 30
Pacuemmnan paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTp (0ouHO-3204Has popMma)
Ouyenounwvle cpeocmea Kon-éo | Min, éannos Max, 6annoe
Jlabopamopnas paboma 4 18 30
Pacuemmnas paboma 3 9 15
Koncnexm no CPC 3 3 5
Koanokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100
1 cemecTp (3a0uHas popma)
Ouyenounwvle cpeocmea Kon-60 | Min, dannos Max, dannoe
Jlabopamopnasa paboma 2 18 30
Koumponvnas paboma 1 9 15
Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmoczo: 60 100
2 cemectp (ouHas ¢popma)
Ouyenounvle cpeocmea Kon-éo | Min, éannos Max, 6annoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnas paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexm no CPC 5 5 8
Ilpaxmuueckue 3ad0anus 3 3 6
Konnokeuym 5 10 15
Hmozo60e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




2 cemecTp (04HO-3204HAas (popma)

Ouenounvle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnan paboma 2 4 8
Koumponvnas paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmozoe0e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTp (3a0uHast popma)

Ouenounvie cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 1 8 12
Konumponvnas paboma 1 8 16
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 9 15
Hmozoeoe mecmuposanue 1 6 9

IK3amen 1 24 40

Hmozo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHHE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MPoOeNIoB; UCUEPITBIBAOIIIE, ITOCIIe-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJB3YET B OTBETE JOTOJHUTENIBHBIA MaTepUall BCE MPENYCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIOJHEHBI, KAYECTBO UX BBIIIOJHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHUE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOANMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HU3JaraeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIH TEOpETHYE-
CKO€ coJiep)KaHHE Kypca OCBOCHO YaCTHYHO, HO MPOOENsl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX MPOTPaMMOil 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIIbHOCTH B U3JI0KEHUH IPOTPAMMHOI0 MaTepHaJIa.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU H3JI0KEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKh€ KaK OTCYTCTBHE CaMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpPaKTUYeCKue pPadoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTECHIIMU He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OLIEHOYHBIX CPeJACTBA

Ne n/m |HaumenoBanue Kparkasa xapaxrepuctuka oueHou-|IIpencrasienue
OLIEHOYHOI'O  CpEJI-|HOrO CpecTBa OLICHOYHOTO
CTBa cpencTBa B poHIIe
1 2 3 4
1 |Dk3amen CpenctBo, moszpossoniee oueHuTh KoMmiekr 3x3a-
3HAaHUSA, YMEHUS U BIAJEHUS 00Y-|MEHAlMOHHBIX
Yalollerocss 1o y4dyeOHOW AuCLHU-|OUIIETOB
IJIVHE.
2 |PacuetHo- CpenctBo mpoBepku ymeHui mpu-|Kommexkr 3azna-

rpaduyeckas pado-
Ta

MEHSTh MOJIYYEHHbIEC 3HAHUSA IO 3a-
paHee ONpeeICHHON METOUKE IS
pelieHuss 3aAad WIA 3aJaHuil 10
MOJYJIIO WIN AUCUUILIMHE B IIETOM.

HUU JUIA BBIIIOJI-
HEHUSI PacyETHO—
rpaduueckoii pa-
OOTBI

Komnoksuym

CpenctBo  KOHTpOJIA  YCBOECHUS
yuyeOHOro mMaTepuasa TeMbl, pas3ze-
Ja WU Pa3iesioB TUCIUIUIMHEI, Op-
raHM30BaHHOE KakK y4eOHOoe 3aHs-
THE B BHUIe colOecenoBaHUs
npenojaBaTelis ¢ 00yJaronUMUCS.

Bonpocel 1o Te-
Mam/paszaenam
TUCHUILINHBI

KonTponbHnas
6ora

pa-

CpencTBo NMpOBEPKH YMEHUU TIpHU-
MEHATH IIOJyYEHHBIE 3HAHUSA IS
peuieHus  3aJad4  ONpPENEJIEHHOTO
THUIIA IO TEME WJIW Pa3iely.

Komruiekt  koH-
TPOJBHBIX  3aja-
HUM 110 BapuaH-
Tam

3amura  mabopa-
TOPHOM pabOTHI

CpencTBo, TMO3BOJISIONICE OIEHUTH
yMEHUE U BJIaJIeHNE 00y4aromerocs
u3JlaraTh CyTh TTOCTABJICHHOW 3aja-
9H, CaMOCTOSITCIIBHO TIPUMCHSTH
CTaHAAPTHBIE METOIbI TOCTaBJICH-
HOM 3aJayd C MCIIOJIL30BAaHUEM
uMerolercs J1abopaTopHOM 0as3bl,
IIPOBOJUTL aHAJM3 TIOJYYCHHOTO
pe3yiabTrara paboThl. MOXET BHI-
MOJTHATHCS B WHJIMBHUIYAIIBHOM I10-
PSZIKE WU TPYNION 00yUarOIuXCsl.

Temsr  nabGopa-
TOPHBIX padoT.

IlonroToBKa  KOH-
CIIEKTa TII0 TeEMe,
BBEIHECEHHOT'O Ha
CaMOCTOSITSIILHOE
U3Yy4YCHHUE.

[TponykT camocTOATETHHON PabOTHI
CTYyJIEHTa, MPECTABIISIONUNA COO0M
NOJITOTOBKY KOHCIEKTa MO y4eOHO-
IPaKTUYECKO, y4eOHO-
MCCJIEN0BATEIIbCKOM WJIM HAayYHOU
TEME, BBIHCCEHHOM Ha CaMOCTOSI-
TEJIbHOE U3YUYEHHUE.

Tembl C000-

11(S305051




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHust 3a1a4)

3a1auyn pEKOHCTPYKTUBHOIO YpPOB-
Hsl, O3BOJIIOLINE OLIEHUBATh U JU-
arHOCTUPOBATh YMEHMSI CUHTE3UPO-
BaTh, AaHaJIU3UPOBaTh, 000OIIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pHaJl, C YCTAHOBJIEHUEM NPUYUH-
HO- CJIECTBEHHBIX CBsi3ed U (op-
MYJUPOBAHUEM BBIBOJOB

Komrmuiext 3amau
IS MpaKTUye-
CKUX 3aHIATUU

Tect

Cucrema  CTaHIApPTU3UPOBAHHBIX
3aJJaHUi, MO3BOJISAIONIAs aBTOMATHU-
3UpPOBaTh MPOLENYPY H3MEPEHHUS
YPOBHS 3HAaHUW W yMeHUH oOyda-
IOLIET0CH.

doHag  TECTOBBIX
3aJTaHuN TS
MIPOBE/ICHUSI UTO-
FOBOIO TECTUPO-
BaHHUA IO JIHCIIH-
IINHE




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHATBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem Mexanuueckuu
Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

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

[Tpodwmns/mporpamma: O6opynoBanue HedrerazonepepadboTku

Y4eOHbIM TIJIaHOM MO HampapyieHUIo MoAroToBku 15.03.02 TexHoJIOTHYECKHE Ma-
IIMHBI 1 000pYJ0BaHUE ISl OOYYaIOIIMXCs MPEAYyCMOTPEHO MPOBEICHUE Jabopa-
TOPHBIX 3aHATUM MO AUCHUIUIMHE DU3HKA.

JlaGopatopHbIe 3aHATHS MO JUCITUILINHE IPOBOMITCS B CHEIMAIBLHO 000pPY-
JIOBAHHBIX JIA0OPATOPHUAX C MIPUMEHECHHUEM HEOOXOIUMBIX CPEACTB 0OydeHHs: 1a00-
paTopHOro 000pyAOBaHUs, 00Pa3IOB JJI UCCIECIOBAHUN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTHYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a TakkKe BbIpaboTKa CTyJECHTAMU ONpe/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIEHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnasi padora Nel. P.100. M3MepeHne TMHEMHBIX Pa3MEPOB.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Yrto 3HAYUT U3MEPUTH HU3NYECKYIO BETUINHY?
UeM 0TIMYAOTCS] KOCBEHHBIE U3MEPEHHUSI OT MPAMBIX ?
Kaxue ObIBatOT MOTPEIIHOCTH U3MEPEHU?
Kak onpeaenuTs abCOMIOTHYIO MOTPEIIHOCTh pudopa?
[TosicHuTe anropuTMBI ONpENENCHUs IOBEPUTEIIBHOTO MHTEpBajia Mpu Mps-
MBIX U KOCBEHHBIX U3MEPEHUSIX.

akrown

JlaGoparopnass padora Ne2. P.111.0OnpeneneHrue yCKOpPEHUsI CUIIbL TSHKECTHU MPU
CBOOOJHOM MAJICHUU TE.
TeopeTrueckre BOMPOCHI I MMOATOTOBKH K TAOOpaTOpHO padoTe:
1. Yto Ha3bIBaeTCAd YCKOPEHUEM M YCKOPEHHUEM CBOOOTHOTO MaJACHUS?
2. OT 4ero 3aBUCUT YCKOpPEHHE CBOOOIHOTO MajieHUs?
3. ChopmynupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
4. Yrto Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlabopaTtopnasi pa6ora Ne3. P.113. Omnpenenenne CKOPOCTH MU TPU TOMOIIA
OQJIITMCTUYECKOTO MasiTHUKA
TeopeTryueckrie BOMPOCHI I MOATOTOBKH K JJaOopaTopHO padoTe:
1. Kak pacnpenensiercst SHEPTUs MyJIu NPy yJaape 0 UAIUHAP?
2. ChopmynupyiTe U 3alUIIUTE 3aKOHbI COXPAHEHHUS MUMIYJbCAa U MEXaHHYe-
CKOU DHEPIUHU.
3. Kakwue cuctembl Ha3pIBalOTCS KOHCEPBATUBHBIMU?




4. 1Ipu Kakux B3aUMOJCHCTBUAX MOXHO IIPUMEHATH B MEXAHUKE COBMECTHO 3a-
KOHBI COXPAHEHMS SHEPTUU U UMITYyJIbca?
5. Ilouemy B paboTe PEeKOMEHIYETCS CTPENATH TOJBKO MO HEMOABMKHOMY IIH-

JUHJPY?

JlaGopaTopnasi pa6ora Ne4, P.121. OnpenesieHue MOMEHTa MHEPLHMH MaxOBOT'O
KOJIeca ¥ CUJIbI TPEHUS B OIIOpE
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yrto Ha3bIBaeTCs BpallaTeIbHbIM MOMEHTOM, MOMEHTOM WHEPLHH U MOMEH-
TOM UMITyJIbCa?
2. CdopmynupyiiTe OCHOBHOM 3aKOH TMHAMUKH BPAIIaTEIbHOTO JBUKCHHSL.
3. HanmmmuTe 3aKOH COXpaHEHUsI SHEPTrUU MPUMEHHUTEIHHO K JaHHOW Jabopa-
TOpHOM padoTe.
4, Kak OynyT omyckatbcsi Tpy3bl m (ObICTpee WU MEJJICHHEE), €CIU LIMIUH-
JpUYECKUe TPY3bl Ha KPECTOBHHAX MaxXOBOTO KoJieca MOJABHHYTh K OCH Bpa-
meHus? OTBeT 000CHYHTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOil MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCH Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHHUE.
2. Kakoii ra3 Ha3pIBaeTCs UI€ATbHBIM?
Kak 3anuceiBaeTcs ypaBHEHHE COCTOSIHUS MAEATBHOTO raza?
4. Yto Ha3bpIBaeTCsl OJHUM MoJjeM BemlecTBa? 5. Kakue (QakTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN APaMETPOB COCTOSIHUS ra3a?

w

JlabopaTtopnasi padora Ne6. P.132. OnpeneneHre OTHOIICHNS TEMIOSMKOCTEH Ta-
3a Cp/Cy.
TeopeTndeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Yro Ha3pIBaeTCSA yAECIBHOW U MOJISIPHOU TEIUIOEMKOCTBIO, KAK OHU B3aWMO-
CBSI3aHBbI?
2. Tlouemy Cp 60mbmie Cy ? Jlokazats ypaBHeHue Maiiepa.
Kaxoii mporiecc Ha3bIBaeTCs aquadaTHIecKum?
4. Kakue razoBbi€ MPOLECCH COBEPIIAIOTCA BO BPEMS BBINOJHEHUS PA3JTUYHBIX
ATAIOB JaHHOW PaboThHI?

w

JlaGopaTopnasi padora Ne/. P.134. Onpenenenve kodpdunreHTa 1TMHAMUYECKON
BSI3KOCTH KMJAKOCTU MeTofoM CTOKca.
TeopeTryeckrie BOMPOCHI sl MOATOTOBKH K JJaAOopaTopHOi padoTe:
1. OOBsicHUTE SIBJIEHUE BA3KOCTH.
2. B uém 3akmouaercsa ¢puznueckuii cMpIca KoddPuimenTa TuHaMAYECKON BsI3-
KOCTH.
3. Kakwue cuipl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaIAlOIIUI B )KUKOCTH?
4. Tlouemy NBMKEHUE IIApUKa B JKUJIKOCTH C TEUCHUE BPEMEHH CTAHOBUTCS
PaBHOMEPHbBIM?




JlabGopaTopnasi padora Ne8. P.200. 3HaKOMCTBO C JIEKTPOU3MEPUTEIIbHBIMU TPHU-
oopamu.
TeopeTudeckre BOMPOCH ISl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. C npubopaMu Kakoil CUCTEMBI Bbl NO3HAKOMUIUCH? OOBSICHUTE MPUHLIUI pa-
OOTHI.
2. Kak moymoOpaTh BepXHUU Tpeen Auana3oHa U3MEPEHHU IJis moiydyeHus: 6o-
Jie€ TOYHBIX PE3YJIbTATOBR?
3. Kakum gomxeH ObITh JIyd 3p€HUS] OTHOCUTEIBHO IIKAIbI MPU OTCYETE PE3YIib-
TaTtoB?
4. Yto Ha3bIBaeTCs MPUBEACHHOW U OTHOCUTEIBHON MOTPEIIHOCTHIO?
5. CoOTBETCTBYET JU Mpe/esibHast abCOMI0THAS MOTPEIIHOCTh, BEIUUCIECHHAS 110
KJIACCY TOYHOCTH, JEHCTBUTEIHLHOM MOrpeIHOCTH Mpudopa?

JlaGopaTopHnasi padora Ne9. P.212.V3mepenne 3JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTruueckrie BOMPOCHI JjIsl HOJATOTOBKH K JIa0OpPaTOPHO paboTe:
1. KakoBO Ha3HaUY€HUE U YCTPOUCTBO KOHIEHCATOPOB?
2. UTo Ha3bIBAETCA JIEKTPOEMKOCThIO? EMHUIIA H3MEPEHUS SJIEKTPOEMKOCTH.
3. O0BsicHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPe
4. Kakue COOTHOIICHUSI MEXY 3apsiaMH, HAIPSHKEHUSAMH U SJIEKTPOESMKOCTSIMU
IIPU NapajuieIbHOM U TOCJIEJOBATEIBbHOM COEAMHEHUN KOHAEHCATOPOB?
5. Kakue auanekTpuku NpUMEHSIOTCS B KOHJIEHCATOpaX, U Kakue OBbIBAIOT THIIbI
KOHJIEHCATOpPOB?
6. Kak 1M3JIeKTpHK BIUSET HA JIEKTPOEMKOCTh KOHAEHCATOpa?

JlabopaTtopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
Teoperndeckue BONPOCHI I MOJrOTOBKH K JJa00paTOPHOM padoTe:
1. Uto Ha3bIBaeTCsS AJEKTPUUECKUM TOKOM, CHJIOW TOKA M IJIOTHOCTBHIO TOKa. B
KAKAX €JUHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBAETCS NEKTPOABIKYLIEH cuion? [loueMy B 3aMKHYTOM LN dJIEK-
TPUYECKUE CUIIBI HE MOTYT JUIUTENIBHO MOAAEPKUBATD dJIEKTPUUECKUN TOK?
3.ChopmynupoBaTth 3akoH OMa B HUHTErpajibHON (opMe sl MOJHOM Ienu u
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
TUBJICHUE JIEKTPUYECKUX ITPOBOJIHUKOB? B Kakux eMHULIaX OHO U3MepseTcs?
5. ChopmynupoBats repBoe u BTopoe npasmia Kupxroda.
6. OOBACHUTH IPUHLIUIT AEUCTBUSI MOCTA MIOCTOSIHHOTO TOKA.

JlaGopaTopnas padora Nell. P.231. OnpenesieHre TOPU3OHTAIBHON COCTaBIISIO-
1€l HANPSYKEHHOCTU MAarHUTHOTO MO 3eMJIN
Teopetnyeckue BOMPOCHI I MOJATOTOBKH K Ja00OpaTOpHOM paboTe:
1. BennunHa u HarpaBJIeHHE CUIIBI AMIIEpA.
2. [loBeneHue paMkKu ¢ TOKOM B MarHUTHOM mose. MHAyKIua U HanpsbKeHHOCTh
MAarHUTHOTO MOJIsl, UX €AUHULIBI U3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. Metoauka u3MepeHHsl HANPSHXKEHHOCTH MarHUTHOTO MO 3€MJIM C TTOMOUIBIO
TaHI€HC—TaJbBaHOMETPA.




JlaGopaTopnasi padora Nel?, P.311. OmnpeneneHuie mokazaTeis MNpPeaoMICHUs
CTEKJIa C IOMOUIbI0 MUKPOCKOIA.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOI padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUICCKOMN ONTHUKH.
2. Kak cBsi3aHbl 1OKa3aTelb MPEIOMIIEHUSI CPE/lbl U CKOPOCTh PacpoOCTpaHEHUS
CBETa B HEM?
3. [louemy mpu pacCMOTPEHHUM MPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO IIACTHUH-
Ky OH Ka)KEeTCsl pacIOIOKEHHBIM OJIXKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIBIO0 TU(GPAKIIMOHHON PENIETKH.
Teoperndeckue BONPOCHI I MOJArOTOBKH K J1a00paTOPHOM padoTe:
1. CnnoHTaHHOE ¥ MHIYLUPOBAHHOE U3JIy4€HUE. Y CTPOMCTBO U NMPUHIUI PabOThI
reJIMA—HEOHOBOIO Ja3epa.
2. Indpakims cBeToBOM BOJHBI HA AU(GPAKIMOHHON peléTKe. Y CI0BUE MaKCH-
MyMa.
3. Kakas kapTuHa HaOJI0aeTcs Ha 3KpaHE MPH OCBELIEHUH IHUPPAKIUOHHOU
pELIeTKU MyYKoM Oenoro ceera?

Marepuaisl J1abopaTOpHBIX pabOT MPUBEAEHBI B METOAMYECKUX YKa3aHUSX,

pa3pa60TaHHI>1x IPCIoaAaBaTCILIMA LIUKJIA (bPIBI/IKO-MaTGMaTI/I‘IGCKI/IX JUCLIUTLJIVH.
HanMeHoBaHMe METO/I.yKa3aHUsl ¥ aBTOPBI Kon—Bo 3k3.
1.06mas ¢usnka: pykoBOACTBO 1Mo JabopaTopHOMY TpakTHKy- | OBC «Znaniumy»
http://znanium.com/bookread
2.php?book=345060#
Hoctym ¢ mo0oil TOYKH HMH-

My [DnexTpoHHBIH pecypc] : yaedHoe ocodue / [lox pen. U.b.
Kpeinenkoro, b.A. Ctpyxosa. - M.: UTHOPA-M, 2012. — 596 c.
— Pexum nocryna:

http://znanium.com/bookread?.php?book=345060#,
mo.- ObC «Znanium» ['pud

IO Tapo- | TEPHET IOCIe PErHCTpaluH
IP-agpeca HXTU

100 »k3. B OMOII.0TI.

2. Badwun, /[I.b. ®usuka. Y.1.Kunemaruka. /lunamuka. Tepmo-
JUHAMKKa. DJIEKTPOCTaTHKA. DJIEKTPOIUHAMUKA: y4ueO. mocooue
/1.b.Badpur;KI'TY .-2-e  uzn.,mon.-Kazamp:M3n-80 MO u H
PT,2010.-316 c. T'pud MO

3. Badwun, JI.b. ®usuka. Y.2: yue6.nocodue / J[.b.Badumn;
KI'TVY.-2-e wm3na.,pomn.-Kazans: M3a-so MO u H PT; KI'TY,
2011.-460 c. I'pudp MO
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2020. - 106 c.
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5. DneKTpu4ecTBO U MarHeTusM : npaktukyM / E. B. SIkoBnesa,
A. M. A6nynmun, T. T'. MakyceBa; Munoopuayku Poccun, Ka-
3aH. Hall. uccien. TexHon. yH-T. — Kazans : M3n-8o KHUTY,

2022. - 82 c.
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Kaxnass MHCTPYKIUSI COAEPKHUT KpaTKUE TEOPETUYECKHE CBEEHHs, OTHOCSH-
mMecs K JaHHOW paboTe, mepedyeHb HeoOXOIUMOro O0OpYyIOBaHUS, MOPSIOK BbI-
MOJIHEHUS padOThI, KOHTPOJIbHBIE BOMPOCHI.

Kpurtepun onenku j1adboparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu moaroroBke k naboparopHoi padbore no auciuiuinie «duszuka» B 1 ce-
MECTpE CTYACHT JI0JKEH BBITIOJIHUTD CIIEAYIOIINE BUABI paboT:
1 cemecTp (0UHAasi, 04HO-3204HAasA, 3204Hasi opma)

MunumajbHbiii | MakCHMAJIbHBIN
Buabi pador
0asn 0asn

CamocTosiTenbHasE MpopaboTKa TeopeTuye- 3 5
CKOTO MaTepualia kK 1abopaTopHoOi paboTte
O3HaKOMJIGHHE C YCTaHOBKOH, MPUOOpOM,
METOJIUKOU BBITIOJTHEHHUS JTa00OpaTOPHOH pa- 3 6
00THI
Brimomaenne He00X0IMMOTO SKCIIEPUMEHTA 3 6
OOpaboTka pe3ynbTaToB UCCIIE0BaHUS, I10- 3 6
CTpoeHue rpadukoB
AHanmu3 pe3yJbTaTOB HCCICAOBAHHS W BBI- 3 5
BOJ 10 paboTe

HUTOTIO: 18 30

Takum oOpaszoM, Kaxjas jJabopaTopHasi paboTa OLIEHUBAETCS MUHUMYM B 18
6anoB, makcumyM B 30 GamnoB. [locre BbITTONHEHUST BCeX pabOT PaCcCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
10 BCEM JIa0OpaTOPHBIM paboTam.

Kpurtepuu onenku 1a60paTopHbIX padoT no pusuke BO 2 cemecTpe
[Tpu moaroroBke k ytaboparopHoii padote mo aucuumuinae «dusuka» Bo 2 ce-
MECTpE CTYCHT JIOJKEH BBITIOJIHUTH CIIEAYIOIINE BUABI PaboT:
2 cemecTp (04HAasi, 0O4YHO-3204YHAas, 32049HasA (hopMa)

MunuMajbHbId | MakcUMaJIbHbIN
Bunwbl pador
0asn 0asn

CamocrosTenbHas npopaboTKa TeopeTuye- 15 2
CKOT'0 MaTepuaa K 1abopaTopHOU padoTe ’
O3HakoOMJIEHHE C YCTaHOBKOM, MPUOOPOM,
METOJIMKOI BBITIOJHEHHS Tab0paToOpHO pa- 1,3 2
0OTHI
BrimoiHeHre HEOOXOAMMOTO SKCTICPUMEHTA 1,3 2
OO0paboTka pe3ynbTaTOB MCCICIOBAHUS, TTO- 13 9
CTpoeHHe rpauKoB ’
AHanu3 pe3yJIbTaTOB HCCIEIOBAHUS U BBI- 13 2
BOJI 110 paboTe ’

UTOTI'O : 8 12

Takum 00pazoM, kaxpaas jJabopatopHas paboTa OIEHUBAETCS MUHUMYM B 8



0anoB, MakcumyM B 12 GasmioB. Ilocne BbIMOSHEHHS BCeX pabOT pacCUMUTHIBACTCS
UTOTOBBIN OalT MO JaHHOMY OLIEHOYHOMY CPEJACTBY, KaK cpeaHee apupmeTuyeckoe
10 BceM J1abopaToOpHBIM paboTaMm.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHATBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

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

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadboTKu

Y4eOHBIM TUIAHOM MO HampaBlieHHI0 moAroToBku 15.03.02 TexHonoruye-
CKHE MalluHbl U 000py/lOBaHUE MAJisi O0YYalOUIMXCsA MPEIyCMOTPEHO IPOBEICHUE
NPAKTHYECKUX 3aHATHH 10 AuciuiuinHe @u3uka Bo 2 cemectpe. O0ydaronmmcs
IpeaiaraloTcs pa3HOYpPOBHEBBIE 3aJauM W 33JlaHUd PEKOHCTPYKTHUBHOIO YPOBHS,
MO3BOJISIONIME OLEHUBATh U IMarHOCTUPOBATh YMEHHSI CUHTE3UPOBATh, AHAJIU3UPO-
BaTh, 00001aTh (DAKTUUECKUH U TEOPETHUECKUI MaTepuasl ¢ (pOpMYIHPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIECHUEM MPUUYNHHO-CIIEICTBEHHBIX CBS3EH.

3ananue 1

1. /IBa OqMHAKOBBIX 3apsSKEHHBIX [IApUKa MAacCOW m = 5 T, MOJIBEIICHHBIX B
OJIHOW TOYKE Ha HUTAX JUIMHBI 1= 12 cM , pa3oLUIUCh TaK, YTO YTrOJ MEXKIY HUTIMHU
ctain paBeH 0=600 . Onpenenurte 3apsija MAPUKOB.

2. JIBa anementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coenune-
Hbl OJIHOUMEHHBIMU TOIt0caMu. CONMPOTUBIICHUE COCIUHUTEIIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTs CUILy TOKA B LIEMH.

3. DIIEKTPOKUIISTWIBHUK CO COUpaNIbi0 conpoTuBieHneM R= 160 Om nome-
CTWJIM B COCYJ, cojaepxaniuii Bogy oobemom V= 0,5 1 nipu temneparype T= 293 K
Y BKIIIOUWIN B ceTh Hampsbkennem U= 220 B. Uepe3 Bpemss t = 20 muH crnmpaib
BBIKTIOUMIIM. Kakoe kosimdecTBO Boibl BeikUMeno, eciu KITJI cnupanu n= 80%.

3axanue 2

1. Tlo nByM mapayijienbHbIM OCCKOHEYHO JIJTMHHBIM MPSMBIM MPOBOIHUKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HampaBiieHuU. PaccTossHrEe MEXIy Mpo-
BogHukamu d=10 cMm. BBMHCINTE MAarHUTHYIO MHAYKIIMIO B TOYKE, yAAJEHHON OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. [1y40K 37€KTPOHOB BJETACT B MIPOCTPAHCTBO, I/I€ BO3OYKICHBI OTHOPO/I-
HOE DJICKTPUUYECKOE TMoJjie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynsapuoe emy
MarHutHoe mnoje ¢ uHaykuuedn B= 1,5MT. CkopocTh 3JE€KTPOHOB MOCTOSIHHA U
HampaBJi€HA NEPICHAUKYISIpHO BekTopaM E u B. HaliTu CkopoCTh ABUKEHUS DIICK-
TpoHOB. Kak OyayT ABUTaThCS SJEKTPOHBI, €CJIU BBIKIIOUYUTH JIEKTpUYECKOe ToJie?
KakoB paanyc KpuBU3HBI TPACKTOPUH JIEKTPOHOB B 3TOM CiIydae?



3ananue 3

1. Ha mudpaknuonnywo pemetky aiauHor 1 = 1,5 , comgepxkameit N = 300
MITPUXOB, TAJaeT HOPMajJbHO MOHOXPOMATHYECKHH CBET C JUIMHON BOJHBI A =
5508M. OnpenenuTs: 1) uncao MakCUMyMOB, HaOJIIOJJa€MbIX B CIIEKTpE AUPPAKIHU-
OHHOM pemIeTKH; 2) Yyroj, COOTBETCTBYIOIIHMH MOCICTHEMY MAKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
U300pakKeHHE TpeMeTa Ha IKpaH, OTCTOAIIEM OT JIMH3BI Ha paccTosHud L = Swm.
Okpan npuaBuHyiu K nuH3e Ha AL = 18cm. Ha ckonbko clieyeT nepeMecTUTh
IpeaIMeT, YTOOBI OMSTh MOJTYYUTh Pe3Koe N300pakeHue mpeamera?

3. M3 cMOTpoBOro OKOIIKa Me4Yd H3Iydaercs MoTok sHeprun e =
4k JIx/MuH. Onpenenuts Temneparypy T 1medu, ecim miomais oKomka S = 8cm? |

OcranpHBIC BapWAHTHI 33JaHUN TMPHUBEIACHBI B METOJAMYCCKUX YKa3aHUAX, Pa3-
paboTtanHbIX Ha Kadeape dOusuka:

1. bukrarupoB B.B., fAkoBnesa E.B. 3aganus no ¢usuke s caMoCTOSATEIBLHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (punmman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢pusuke 1151 caMOCTOSITEIbHON pa-
6otel ctyaentoB. Yacte 2./ Huwxkuekamck: HXTU (punmman) ®I'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoenvt u nomepa 3adau
dnexkmpocmamuxa, dnexmpomaznemusm T'eomempuueckas u ¢onnosasn
Inexmpoounamuka onmuka

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

30

60

77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To oyHOW M OYHO-3209HOHN (hopMe 0OYUCHHS 3a pelIeHHue KaKIOTO CTYACHT
MOJKET TMOJNy4uTh OT 3 70 6 OamoB. [IpakTudeckoe 3aHATHE MO OYHON M OYHO-
3a04HOM (popme 0OydeHHUs OIICHUBACTCS MUHUMYM B 3 - 4 OGasuta (ecyiv He CIpaBHII-
cs ¢ 3aJlaHreM 0e3 TIOMOIITH TIPEToIaBaTelis), MAKCUMYM B S5 - 6 6ayutoB (eciu crpa-
BUJICS C 3aJIaHUEM CaMOCTOSITENIHHO).

1o 3a0uHO¥ hopme 0OydeHHUs 3a pElIeHNE KaXI0r0 CTYACHT MOXKET MOJy4YUTh
ot 9 1o 15 6amnos. [IpakTudeckoe 3aHsATHE TIO 3a09HON opMe 00ydeHHs OlEHUBA-
eTcst MUHUMYM B 9-10 Oarmna (ecnu He crpaBWIICS C 3aJlaHueM O€3 TTOMOIIU TMPETIo-
naBatensi), MakcuMyM B 14 - 15 GamioB (ecnu cnpaBuiCcs € 3aJaHUEM CaMOCTOS-
TEJILHO).

WTOroBBIN pEHTHHT MO MPAKTHYECKUM 3aHATHSAM MPOCTABIICTCS KaK CPEaHEe
apu(MeTHIecKoe MOTYICHHBIX OAJIJIOB 3a pEIICHHEe 3 HHIUBUYaTbHBIX 33 JaHHMH.
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Pasnea 7. [ 'eomeTpuueckas M BOJHOBAS OITHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT M3 JIBYX JIMH3: coOuparoimed ¢ (HOKyCHBIM
pacctostaueM F = 15 cm u paccenBaronieil ¢ (hoKycHbIM paccTosHieM F =- 15 cm.
JIuH3el pacnionokeHsl Ha pacctosHUU 10 cM npyr ot apyra. OnpenenuTs Monoxke-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbld KJIMH 0Opa3oBaH ABYMS IUIOCKOINApalIeIbHBIMU
IUTACTUHKAMHM, HAa KOTOPHIE HOPMAJIFHO MalaeT MOHOXPOMATHYECKUN CBET C JUTMHOM
BOJIHBI A= 500 HM. OnpeAenuTs yroiy o MEX1y MJIACTUHKAMMU, €CJIM IIIUPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPaXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIC CIIEKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJIH 589,6-10 ~ %M 1 589,0-10 ~ ° M. MOKHO JIU ¢ IOMOIIBIO AUPPAKIMOHHON
pelieTkd HaOJI0[aTh pPa3[AeibHO OTH JIMHWHM B CIIEKTPE IEPBOTO IMOPSIKA IPH
HaOJIIOJICHUN CIIEKTPa HEMOCPEACTBEHHO IJIA30M Yepe3 PEIIETKY, €CIOM pPeIeTKa

umeet 200 mrpuxoB Ha 1 MMm? Paspemiaroniyro ciocoOHOCTh TJla3a MPUMUTE PABHOM
2.

Bapmanr 2, 12, 22

3aoanue 1.B 11apoBOM aKkBapuyMe HaXOJIUTCS MaJieHbKas pblOka. Bo ckoJib-
KO pa3 yBEJIMYEHHON BUIUT 3Ty PBHIOKY HaAOIIOJATENb, €CIU PhIOKAa HAXOAUTCS Y
JagbHEeW CTEHKW akBapuyMa W HaOoaeHue BeAeTcs mo auamerpy mapa? CTeHKu
aKkBapuyma CUMTaTh TOHKMMHU, TOKa3aTelb IPEJIOMIICHHS BOIbI paBeH .

3aoanue 2.Ilpeamer B BUAE OTpe3Ka MIMHON | pacmosiokeH BIOJIb ONTHYE-
CKOM Oocu cobOuparorieil JMH3bI ¢ (HOKYCHBIM paccTossHMeM F, marorieit neicTBu-



TeNbHOE M300pakeHue Bcex ero touek. CepeauHa oTpes3Ka paclojioKeHa Ha pac-
crossHuu d ot rH3BI. HaliTi NMpojoapHOE yBEINYCHHE IPEMETa.

3aoanue 3.10. IIpn nageHUM €CTECTBEHHOI'O CBETA HAa HEKOTOPBIM MOJIApH-
3aTtop npoxomut 71 = 30 % CBETOBOTO MOTOKA, a Yepe3 JABa TaKUX MOJSApHU3aTOpa —
y2 = 13,5 %. Haiitu yron ¢ Mexay IJIOCKOCTSIMHU MPOIYCKaHUS 3TUX MOJISPU3ATO-
pOB.

Bapmanr 3, 13, 23

3aoanue 1.Jlyd Genoro cBera najgaeT Ha OOKOBYIO I'paHb MPU3MBI MO]] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu nmpenoMiIeHus] CTeKiIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yrosn Mexay KpalHUMU JIy4aMH CIIEKTpa IPHU BBIXOJE U3 MPH3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PAJUyCOM KpPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTta K CTEKJISIHHOU ruiacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TeMHBIX Koyiel] HpI0TOHA B OTpa)KCHHOM CBETE pPaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa M1 HOMEP KOJbLa M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaeT HA CUCTEMY U3
JIBYX CKPEILIEHHBIX MOJIIPU3ATOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON Och. HallTh MUHMMAJIBHYIO
TOJILIMHY IJIACTUHKH, IPU KOTOPOM 3Ta cuctema Oyzaet npomnyckars 7 = 0,30 cBeto-
BOT'O MOTOKA, €CJIU MOCTOSIHHASL BpallleH!st KBapua o = 17 yri.rpag /M.

Bapmanr 4, 14, 24

3aoanue [.C nomMomibio JUH3BI ¢ (DOKYCHBIM paccTOssHHEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300pakKeHHs MpeaMeTa, HaXOsMIIerocs Ha
pacctostHuu L oT 3xpana. Haiinure oTHoIIeHHE pa3MepoB N300paKEeHU.

3aoanue 2.1lpenomastomuii yron crekiassHHou (n = 1,5) mpusmsl y = 60°.
[Ton xakuMu yriaMyd BO3MOKHO MPOXOXKACHUE MPEIOMJIEHHOIO Jyda CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CJIM Ha MEPBYIO TPaHb Jy4d MAJaIOT TMOJ MPOU3BOJILHBIMU
yrilamMu?

3aoanue 3. Mexay TOYEUHBIM MCTOUYHHUKOM CBETa M DKPAHOM MOMECTUIIN
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PauyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
oT nuadparMbl 10 UCTOYHHUKA U dKpaHa paBHbl a =100 cm u b=125 cm. Onpene-
JIUTH JJTMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B IIEHTpe TU(PaKIIMOH-
HOM KapTUHBI Ha dKpaHe HaOmomaeTcs npu = 1,00 M U cleayromui MakKCUMyM
npu =1,29 m.

Bapuanr 5, 15, 25

3aoanue 1. Jlyu cera mamaer nox yriaoMm 30° Ha IUIOCKONApaJLIENbHYIO
CTEKJISIHHYIO TIJIACTUHKY M BBIXOJUT U3 HEe MapajlieIbHO MEePBOHAYAIBHOMY JIy4y.
[Tokazarens mpenomuieHust crekna 1,5. KakoBa TommuHa d MIacTUHKM, €CIHM pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 YBEIUYUTCS PACCTOSIHUE MEXKITY COCEAHUMU UH-
TephepeHIIMOHHBIMU TTOJIOCAMU Ha 3KpaHe B onbiTe FOHra, ecnu 3eeHblid CBETO-
unsTp (A = 510" cM) 3amMeHuTh KpacHbM (A = 6,5:10 cm).



3aoanue 3. CKOJIBKO MITPUXOB Ha 1 MM JIJTMHBI UMEET TU(PPAKIMOHHAS pe-
IIeTKa, eciu 3ejeHas juHusS pryTd (A = 546,1 HM) B CmeKkTpe MepBOTO MOpsIKa
HaOmrogaeTcs moj yriaom 19°8'?

Bapuanr 6, 16, 26

3aoanue 1. Tlokazarens npesomiieHHs cTekna paseH 1,52. Hailtu npenens-
HBIE€ YIJIbI TIOJJHOTO BHYTPEHHETO OTPaXEHUS I MMOBEPXHOCTEH paszgena: 1) crek-
J0-BO3/YX; 2) BOJa-BO3AYX; 3) CTEKJIO-BOJIA.

3aoanue 2.Ha MpbuibHy10 MeHKY (N = 1,33) magaer Genblil CBET MO yIIIOM
45°. Ilpu kakoil HaMMEHbILIEH TONIIMHE IJIEHKU OTPa)KEHHbIE JTy4u OyJIyT OKparie-
HBI B KeNThIM 1BeT (A = 600HM)?

3aoanue 3. YeMy paBeH yros MeXay IVIaBHBIMHU ILUIOCKOCTSMHU HOJISPU3ATO-
pa U aHAJIM3aTOpPa, €CJIM MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, MTPOLIEAIIETO Yepe3
NOJIIPU3aTOpP U aHaAJIM3aTop, yMEHbIIaeTcss B 4yeTsipe pasza? [lormomeHuem ceta
peHeopeyb.

Bapwmanr 7, 17, 27

3aoanue 1. Boponas HaxoauTcs Ha JHE Bojoema Ha riiyoune 15 m. Ha ka-
KOM pPACcCTOSHUM OT BOJOJIA3a PACIOJIOKEHBI T€ YYaCTKH JHA, KOTOPHIC OH BUIUT
HauOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJbBI?

3aoanue 2.0mnpeaenure pacCTOSHUE MEXKIY KOT€PEHTHBIMA UCTOUYHUKAMU B
onbiTe FOHTa, eciu Ha sKkpaHe Ha poTspKkeHur 10,8 MM JIEKUT 1IecTh nHTEphEpeH-
[IMOHHBIX TOJIOC. PacCTOsIHME OT MCTOYHUKOB JI0 AKpaHa 3 M. JUIMHA BOJIHBI MOHO-
xpomartudeckoro cseta 600 HM.

3aoanue 3. Tlog kakuM yrioMm JOJDKEH IMajiaTh My4OK CBETa M3 BO3Ayxa Ha
MOBEPXHOCTh BOJIbI, YTOOBI TIPU OTPAKEHUHU OT JIHA CTEKJISTHHOTO cocyaa (N3 = 1,5),
HAIIOJIHEHHOTO BOJIOM, CBET OBLI MOJIHOCTHIO MOJISIPU30BaH?

Bapmanr 8, 18, 28

3aoanue 1. lunuuapuyeckuil My4yoK JIydel, mapajuiesbHbIX ITaBHOW ONTH-
YeCKOW OCH pacceuBarolieil JIMH3bI, uMeer nuametp di = 5 cm. [poitas imH3y, my-
YOK JaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM OyneT auamerp ds narua, ec-
JIU PACCEMBAIOIIYIO JTMH3Y 3aMEHUTh COOMPAIOIIEH C TeM ke (DOKYCHBIM PacCTOSHUEM?

3aoanue 2. HaliTm mokasatenb MNPETOMIICHUS KWUIKOCTH, 3aIOJIHSIONMICH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIe)KAIlEH HAa HEH TIOCKOBBIITYK-
JIOM JINH30M, €clii NMPU HaOMIOAEHUH B oTpaxkeHHOM cBeTe A = 0,60 Mkm panuyc 10-
ro TeMHOro kojblia HeroToHa okazancs paBHbIM 2,1 mM. Paanyc KpuBH3HBI JTUH3BI
0,1Mm.

3aoanue 3. Ha nudpakiMoHHYIO pemieTky, umeronyto 500 mTpuxoB Ha
IMM, HOpMaNIbHO MajgaeT Oenbii cBeT. HemocpencTBeHHO 3a pernieTko momenieHa
JauH3a ¢ (OKYCHBIM PAcCCTOSTHUEM 2 M, IPOCHUPYIOIIas CIEeKTpbl Ha dKpaH. Jluamna-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 511 nepexpbl-
BaThCSl CIEKTPHI IEPBOr0 U BTOPOro nopsiaika? Bo CKOJIbKO pa3 CIEKTp BTOPOTO MO-
psAlKa Ha SKpaHe JJIMHHEE CIeKTpa mepBoro mnopsaka? KakoBa pa3HOCTh yTIJIOB
OTKJIOHEHUS KOHIIa IEPBOI0 U Hayajia BTOPOTo MopsiaKa?



Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUIEHKA, MOKa3aTelb MPEJOMIICHHS KOTOpol Ny = 1,2 («IpOCBETISAIOIIAsD)
rieHka). [Ipy kakoi HaMMeHBIIEN TOJIIMHE 3TOM MJIEHKH IPOU30MIET MAKCUMAaIb-
HOE OcabJIeHne OTPaKEHHOTO CBETA B CPEAHEN YacT BUJIMMOIO CIIeKTpa’?

3aoanue 2. Onpenenutb yroj HOJHON NOJSPU3aLUU MIPU OTPAKEHUHN CBETA
OT CTEKJIa, MOKA3aTeJb IPEJIOMIIEHUS] KOTOPOTO paseH 1,57.

3aoanue 3. Ha menps mupunoi 2-10° cM magaeT HOpMaIbHO TapaslIeIbHbIA
IIy4OK MOHOXPOMATHYECKOIO CBETA C MIMHOM BOJHBI 5°107° cm. Haiitu mmpuny
M300paKeHUsI 11IeJIM Ha SKpaHe, yAAJIEHHOM OT Iienu Ha paccrosiaue 1 m. [upunoit
M300PKEHUSI CYUTATh PACCTOSIHUE MEXAY NEPBBIMHU TU(DPAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIABHOTO MAaKCUMyMa OCBELIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaiiTu mokasatenb NPETOMIICHUS KUJIKOCTH, 3alOJIHSIONIEH
MPOCTPAHCTBO MEXIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIEH HAa HEH TIOCKOBBIITYK-
JIOM JIMH30M, €CJIU IpHU HAOII0IeHNU B OTpakeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro koipna HeroToHa okazancs paBHbIM 1,8 MMm. Pagnyc KpHBU3HBI JTMH3BI
0,14 m.

3aoanue 2.1'naBHbIE TIOCKOCTU ABYX Npu3M Hukons oOpa3yror Mexay co-
ooi yros B 30°. Kak U3MEHHUTCS MHTEHCUBHOCTD MPOILEIIIETO CBETA, €CIHU TJIaBHbIC
IUIOCKOCTH JABYX HHMKOJIEW NOCTAaBUTH IOJ yriaom 45°. YUemy paBeH yroia Mexay
IJIABHBIMHU ITIOCKOCTSIMU JIBYX HHMKOJIEH, €CIIM MOCIIE IPOXOKICHUS YEPE3 HUX CBETA
€ro0 UHTEHCUBHOCTh YMEHBIIWIACH B 4 pa3a’?

3aoanue 3.Ha nudpakiinoHHYIO pelieTKy aauHoi 15 MM, cogepxkairyio N =
3000 mwTpUXOB, MaJa€T HOPMAJILHO MOHOXPOMATHYECKHI CBET C JJIMHOW BOJIHBI
A=550uMm. Onpenenutsh: 1) Uncio MakKCUMyMOB, HaOJIIOJJaEMbIX B CIIEKTpE AUPpaK-
LUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oueHke KOHTPOJBbHOW pabOThl MO T€OMETPUYECKOW U BOJHOBOW ONTHUKE
CJIeyeT PYKOBOJICTBOBATHCS CJICAYIOIMIMMHU KPUTEPUSIMU OIEHKU 3HAHUM 1o (Husu-
K€, YUYUTBIBasH IOMYIICHHBIE CTyICHTaMU OIIIMOKU U HEJIOYETHI.

MakcumanbHOE KOJIMYECTBO 0ajioB 32 KOHTPOJIbHYIO padoty Ne 1 cocrasisier
4,0 6amna.

MuHUMabHOE KOJIMYECTBO OAJITIOB 332 KOHTPOJIBHYIO paboTy Ne 1 cocraBiser
2,0 Gamna.

st Toro 4ToObI KOHTpOJIbHAsE paboTa cuuTanach CHAHHOW, HEO0OXOIUMO
Harnucath ee Ha 2,0 6amnoB u Beimie. [Ipu MOBTOPHOM MEpeNMCHIBAHUHI KOHTPOIIb-
HOUM B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaJT IO BCEM TMOTMBITKAM.

I'pyovimu sBRSAI0TCS OMIMOKHU, CBUACTEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHbIE (PM3UUECKUE TEOPUHU U 3aKOHBI 10 TEOMETPUYECKON U BOJHOBOW ONTHKE
WM HE yMEET NMPUMEHATHh UX IPU PELICHUH 33/1ad Pa3IMYHbIX THUIIOB; HE 3HAET
dbopMy WM HE YMEET MPUMEHSATh UX K PEUICHUSIM 3a]a4; He 3HAeT eIuHUI] (Pu3u-



YECKUX BEJIMYWH UM HE YMEET IMOJIb30BaThCA UMU; K TPYOBIM OMIMOKaM OTHOCSITCS
TaK)Xe€ HEMPaBUJIHHO CHOPMYIUPOBAHHBIC BOTPOCHI 3a/1a4u WM HEBEPHBIC OOBSIC-
HEHUs XO0J/la €€ PEIICHHs, He3HAHWE MPUEMOB PEIICHUS 3a7ad, a TaKXKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPAaBUILHOM NOHMMAHUH YCJIOBUS 3aJ1a4d WM UCTOJIKO-
BaHUs pereHus. Kaocoas epydas owubka oyenusaemces munyc 1,0 6ann.

Hezpyovimu owubkamu siBISIOTCS HETOYHOCTH Y€pPTEXka; MPOITYCK WIIH HETOY-
HOC HAMHMCAHWEC HAWUMEHOBAHMS €IWHUIl (U3UYECKUX BEJIMYWH; BBHIOOpP HEpaIHO-
HaJILHOT'O X0J1a pemeHus. Kaocoas neepyoas owudbka oyenusaemes munyc 0,1 6an-
aa.

K neoouemam oTHOCSTCS: HEpAIIMOHAIBHBIC 3alUCH TPU BBIYUCICHUIX, HEpa-
IIMOHATIFHBIC TTPHEMBI BRIUMCIICHH, TPe0Opa3oBaHUil M PEIICHHA 3a/1a4; OTJCIbHbIC
MOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ICIbHBIC OMIMOKH BBIYUCIUTEILHOTO Xa-
pakTepa; HeOpe)KHOE BBHITIOTHEHHE 3amucel, uepTexkeil. Kaowcowlil Hedouem oyeHu-
saemcs muryc 0,3 6ana.

WuTepBan 0amioB pedTuHTa 3a KOHTPOJbHYIO padoTy 3,4 < R < 4,0 6ania
CTaBUTCS, €CJIU CTYJICHT BBINOJIHUI PadOTy MOJHOCThIO 0€3 OIIMOOK M HEI0YETOB
WJIM TIPY BBITIOJTHEHUU PAa0O0THI MOJHOCTHIO 0€3 OIMOOK U HET0YETOB, HO MPU HaJU-
YUy He 00Jiee OJTHOM HE aKKypaTHOM 3amucH.

Nurteppan 6annoB peiitunra 2,8 < R < 3,4 ctaBuTCs 32 pabOTy, BHITIOJIHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUM B HEl He Oosiee o HOM HerpyOoil OommMOKU U OJHOTO
HeJloueTa Wik He 0oJiee JBYX-TPEX HEIOYETOB, €CIM MHTEpPBAJl OAJJIOB pEeUTHUHTa
CTYyJICHTA.

HurepBan 6amios peittunra 2,0 < R < 2,8 crtaButcs B TOM ciiydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTHI: HE Oosee
OJIHOM TpyOOi OMMOKH W JBYX HEIOYETOB, MM HE Oojiee OaHOM IpyOoit U ogHOM
Herpy0Ooii ommoOKH, Uau He 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, WM OJHY HETpy-
Oyr0 OmKOKY U TPU HEJI0YETA.

banmn pelitunra cryaeHTa cocraBisgeTr R<2,korma 4uciao ommOOK W HEJO0YETOB
MIPEBOCXOAUT HOPMY WJIU €CJTU TIPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.
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Pa3znea 9. Pusnka sgapa v dJIeMeHTapHBIX YaCTHI]

3aoanue 1. B Tabnuiie NpuBENEHbI SAEPHBIE PEAKLHUH, COOTBETCTBYIOIIHNE
BapuaHTy 3aaanus. Onpeaennure HEAOCTAIOIIEE B 3alUCH PO WA YACTHILY M pac-

CUMTANTE SHEPTUIO PEAKLUU.
Tadoauua 6.1 (x 3axauam 6.1.1 — 6.1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peakius
3a1a4n oadyn
6.1.1 °Li + 7—%Be + *He 6.1.14 Be + 5Li — 2+ *He
6.1.2 2C+2H—-2+B 6.1.15 N + "Li— ?2+°H
6.1.3 %0 + 5Li— 2+ °H 6.1.16 12C + "Li— 2+ *He
6.1.4 N + 7Li »18F + 2 6.1.17 UB + "Li— 2+ 2n
6.1.5 UB + "Li— ?2+°H 6.1.18 180 + ®Li— 2+ *He
6.1.6 °Li + 7—%Be + H 6.1.19 N +°Li >0 +?2 +n
6.1.7 0B + Li— 7+ *He 6.1.20 1B + 3He— 2+ °Li
6.1.8 0 + 'H— 7+ *He 6.1.21 12C +8Li— 2+ 50
6.1.9 180 + ®Li— 2+ *He +n 6.1.22 0B + SLj— ?2+1°N
6.1.10 ? + “He—¥N +n 6.1.23 ? +5Li— ?H+ Y0
6.1.11 °Li+ ? —»°Be + “He 6.1.24 ? +Li— H+ °N
6.1.12 1B +“He— 7+ H 6.1.25 UN+°HS5H+2+n
6.1.13 10+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B LIEMOYKE PaIMOAKTUBHBIX paca-
TIOB siziep, MPUBEACHHBIX B TAOJIUIE, COOTBETCTBYIOIINX BapUAHTY 3aJaHMUs.



Ta6auma 6.2 (k 3agauam 6.2.1 — 6.2.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH pacnaia
3a
mayu
6.2.1 232Th a—->pB-o>pB—oa
6.2.2 220Rn a—a—p—P
6.2.3 2N a—>pf—oa—a
6.2.4 238 o—>p—op—a
6.2.5 *2Ra a—a—p—a
6.2.6 235 o—>p—oa—p
6.2.7 221 N\C o—a—p—a
6.2.8 215pg a—>pf—a—f
6.2.9 2 At a—a—p—P
6.2.10 2BAC B—oo—a—P
6.2.11 229Th o—>p—oo—a
6.2.12 234pg B—a—a—a
6.2.13 234Th BoB—oa—a
6.2.14 214Bj o—>p—p—a
6.2.15 2107 BoPBoa—P
6.2.16 233pa B—a— o— P
6.2.17 215pg a—>pB—-opB—a
6.2.18 228Ra BoB—oa—a
6.2.19 219Rn o—a—p—a
6.2.20 214pg a—pf—a—f
6.2.21 23Fr o—->p—o—a
6.2.22 29t a—>pB—opB—a
6.2.23 223Ra o—>a—p—a
6.2.24 231Th Boa—opf—oa
6.2.25 231pg o—a—p—a

3aoanue 3. Onpenenute TOJIIMHY 3aIIUTHOTO CJO0SI, TIO3BOJISIONIETO CHHU-
3UTh UHTCHCHUBHOCTH y3KOTO ITy4yKa Y-U3JIy4YeHHUS 10 JOMYCTHMOTO YPOBHS HMHTCH-
CHBHOCTH pajguoakTuBHOro minydenus | = 1 mx/lx-cl-m? HHTEHCHMBHOCTH He-
ociabjaeHHoro mydka lo, SHeprusi yY-KBaHTOB M BEIISCTBO 3alllUTHI MPHUBEICHBI B
Ta0JIUIIe, COOTBETCTBYIOIINE BApUAHTY 3/ IaHUSI.

Tadoauua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep WNHTeHncus- OHeprus y- Bemectso
3aa4u HocTh lo, MK ctm KBaHTOB, M>B 3aIAThI
2
6.3.1 1000 7,0 CBUHEI]
6.3.2 100 6,0 9yT'yH
6.3.3 50 6,0 oeToH
6.34 10 7,0 BOJA
6.3.5 10 000 1,4 CBUHEI]
6.3.6 300 3,0 oeToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEI]
6.3.9 50 3,0 BOJIA
6.3.10 70 8,8 IyTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEII




6.3.13 250 2,0 YyTYH
6.3.14 50 3,6 9yT'yH
6.3.15 700 50 CBHHEI]
6.3.16 100 1,7 oeToH
6.3.17 250 3,0 CBUHEILL
6.3.18 5000 4,0 CBUHEI
6.3.19 500 2,2 YyT'yH
6.3.20 500 1,0 BOJA

6.3.21 500 0,5 YyT'yH
6.3.22 70 1,0 oeToH
6.3.23 300 2,2 CBUHEI
6.3.24 50 0,7 IYTYH
6.3.25 20 0,5 0eToH

Kpurepuu oneHkn KOHTPOIbHOI padoThl Ne 2 o ¢pusnke

[Tpu oneHKe KOHTPOJILHON paboThl MO (HU3MKE sApa U 3JIEMEHTAPHBIX YaCTHUIL
ClIelyeT PYKOBOJACTBOBATHCS CIEAYIOIIMMH KPUTEPUSIMH OLEHKU 3HaHUN 1o (pusm-
K€, YUYUTBIBAsI TOMYIICHHbIE CTYACHTaMU OIUMOKH 1 HEJJOUETHI.

MakcumanbHOE KOJIMYECTBO 0ajiioB 32 KOHTPOJIbHYIO padoTy Ne 2 cocraBisier
4,0 6aa.

MuHUMabHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocraBiser
2,0 Gamra.

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CAAHHOW, HEOOXOIMMO
Hanucath ee Ha 2,0 6ayioB U Bbiie. [Ipu mOBTOpHOM NepenuchIBAHUU KOHTPOJIb-
HOI B UTOTOBBIM PEUTUHT UJIET CPEIHUNA OaIT IO BCEM MOMBITKAM.

I'pyovimu sBASIOTCS OIINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (DPHM3MUECKHE TEOPHUH U 3aKOHBI [0 T€OMETPUYECKON M BOJHOBOM OITHKE
WM HE yMEEeT NMPUMEHATh MX MPU PEIICHUU 3a/]ad Pa3IMYHBIX TUIIOB; HE 3HAET
dbopMysT WM HE YMEET MPUMEHSATh UX K PEIICHUSM 3aJ7a4; HEe 3HAeT eNUHUIl Pu3u-
YECKUX BEJIMYMH WA HE YMEET MOJIb30BaThCSI MU, K TPYOBIM OIIUOKAM OTHOCSTCS
Tak)Ke HEMPaBWIBHO CHOpPMyIHpOBAaHHBIC BOMPOCHI 3a/1a4ll WM HEBEPHBIE O0BsC-
HEHUS XO/a €€ PEIIeHUs, He3HaHHe MPUEMOB PEIICHUS 3a/lad, a Tak)Ke OIIUOKH,
CBUICTEIHCTBYIOIINE O HEMPaBUIHLHOM MOHUMAHWHU YCTIOBHS 33Ja4d WA UCTOJKO-
BaHUs penieHust. Kaoswcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu owudkamu SBASIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WM HETOY-
HOE HANMCAaHWEe HAUMEHOBAHMS EAWHMII (PU3MUECKUX BEIMYHH, BBHIOOP HEparmo-
HaJIBHOTO X0Ja pereHus. Kascoas neepybas owubka oyenusaemces muryc 0,1 6an-
aa.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCH MPU BBIUMCIICHUSIX, HEpa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIeHUH 3a/1a4; OTACTbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMOKN BHIYMCIUTEIHBHOTO Xa-
pakTepa; HeOpEe)KHOE BBIMOJTHEHUE 3amucel, ueprexeit. Kaowcowili Heoouem oyenu-
saemcs munyc 0,3 b6anna.

WNutepBan OanioB pelTuHra 3a KOHTpoJbHYIO0 paboty 3,4 < R < 4,0 6anna
CTaBUTCS, €CJIM CTYJICHT BBIMOJHWI PabOTy MOJHOCTHIO 0€3 OIMIMOOK U HEI0YETOB



WJIM TIPU BBITIOJIHEHUU PA0O0ThI MOJHOCTHIO 0€3 OMMUO0K U HEI0YETOB, HO MPHU HaJU-
YK He OoJiee OHON HEe aKKypaTHOM 3alHCH.

WuTepBan 6amnos peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIOJHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYMK B HEW He Oojee 0JIHOM HerpyOoil ommoKu u of-
HOTO HEIo4YeTa Wi He Oosiee IBYX-TpeX HEIOYETOB, €CJIIM MHTEpBal OAIOB peid-
TUHTA CTYJICHTA.

WNurtepBan Oamnos peittunra 2,0 < R < 2,8 craBurca B TOM ciiydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMIOJHWI HE MeHee 2/3 Bcel paboThl WM JOIMYCTHI: He Oosee
OJIHOU TpyOOi OIMMOKHK W JBYX HEIOYETOB, WX HE Oojiee O HOM IpyOoit U OHOM
HerpyOo# ommoOKku, uin He 0ojee ABYX-TpeX HerpyObIX OLMIMOOK, WK OJHY HErpy-
Oyro omuOKy U TpU HEJI0YETa.

bann peiftunra cryaenTta coctapisier R<2, xorna uncino ommbOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABUIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOTrHYECKUE MAITUHBI U 000pYI0BaHUE
(K00 u HaumeHosaHUE)

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadboTKu

KommuiekT 3agaHuii 11l BBINOJHEHHS KOHTPOJIbLHOM padoTsl Ne 1
NJIA 32049HOM GopMbI 00yUeHHs
10 TUCLUUIUIMHE PHU3UKa

Paznea 1 Pusnyeckre OCHOBBI MEXAHUKH
3adaua 1. JIBe ipsiMbIE JOPOTH NIEPECEKAIOTCS MO yIIIoM oO. [1o HUM K mepekpecTKy
NPUOIMKAIOTCA JIBa aBTOMOOWJIS: TPY30BUK CO CKOPOCTBIO Vi U JIETKOBOM aBTOMO-
OMJIb CO CKOpPOCTBIO V2. C MaTpysbHOTO BEPTOJIETA 3aMETUIIU, YTO B HEKOTOPBII MO-
MEHT BPEMEHH T'PY30BUK HAaXOJWJICS Ha paccTosiHUM L1, a 1erkoBoil aBTOMOOMIIb Ha
pacctostHuM L, ot nepekpectka. TpedyeTcs OTBETUTh HAa BOIPOCHI:
a) BO3MOXHO 11 CTOJIKHOBEHHE MaIIUH?
0) KakoBo MHUHMMAaIBbHOE PACcCCTOSHKUE, HA KOTOPOE COMMKAIOTCS MAIIUHBI, U KOTa
3TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTbh aBTOMOOMWJIEH B CUCTEME OTCUeTa, ABUXKYIIEHCS BMeCTe C Bep-
TOJIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ V2, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Py30BOMY
1.14 30 54 90 600 1200 288 Py30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Py30BOMY
1.1.9 30 54 72 500 1000 216 rPY30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Tpy30BOMY
1.1.12 30 36 54 600 1200 288 Tpy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IrpPy30BOMY




1.1.17 60 54 90 300 600 240 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 IpPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Trpy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 rpPy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3aoaua 2. OMHOPOIHBINA 1IAp MAcChl M CKATHIBAETCS 0€3 CKOJBKEHUS M0 HAKIIOH-
HOW TIJIOCKOCTH, COCTaBJISIOIIEH YTOJI 0L C TOPU3OHTOM. HaiTu:

a) YCKOpEHHE IIeHTpa 11apa;

0) 3HaueHue kKod(PuIeHTa TPEHUS L, IPU KOTOPOM CKOJIBKEHHS HE OyeT;

B) KMHETHUYECKYIO HEPIHIO I1apa yepe3 Bpems t mociie Havana JIBHKEHHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr o,° t, c
3aJ1a4n

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 11
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 14
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

3aoaua 3. 3aKOH NBWXCHHS TPY3HUKa, MPUKPEIUICHHOTO K MPY>KUHE, B OTCYTCTBUU
3aTyXaHUsl UMEET BU]T

X (t) = Xo Sin (wt + o),
['me Xo - ammumatyaa koyebanus, W — IMUKINYecKast 9acToTa, (o — HadaiabHas ¢asa.
OnpenenuTs HAYATLHYIO KOOPAWHATY, HaYaJIbHBIC U MaKCUMaJIbHBIC 3HAYEHUS CKO-
pOCTH M yCKOpeHUs rpy3uka. [locTponTs rpaduku 3aBUCUMOCTH KOOPIUHATHI, CKO-

POCTH M YCKOPEHUS OT BPEMCHH.
Tabauma 1.3 (x 3agauam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paj/c (o))
3a71a4u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 n/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.35 0,04 4,71 /6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 n/2
1.3.10 0,055 1,57 /2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 w/2
1.3.18 0,08 7,85 n/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 n/2
1.3.26 0,06 3,14 /4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T

Pa3znen 2. MonekynsapHas Gu3nka U TepMOJIMHAMUKA

3aoaua 4. B cocyne oobeMoM V HaxonUTCS V MOJb raza Mmpu HOPMaJIbHOM JaBJie-
HUU. BO CKOBKO pa3 HAZ0 YBEIMYHUTH TEMIIEPATYPY, YTOOBI JaBIICHNE YBEITHIUIIOCH
B N pa3? CpaBHUTH C pe3yJibTaTaMM JJIsl UICATBHOTO rasa.




Tabmuma 2.1 (x 3agagam 2.1.1 — 2.1.30)

Howmep ras V, n v, MOJIb n
3a7a4u
211 BOJIOPOJT 200 300 3
2.1.2 reanm 100 100 2
2.1.3 aprox 150 200 2,5
2.14 azor 250 250 15
2.1.5 KHCIIOPOJT 300 150 1,8
2.1.6 OKHCH yTJIepoJia 350 350 3,5
2.1.7 JIBYOKHUCBH yTJIepoJia 120 300 5
2.1.8 BOJISTHOM Tap 180 100 4.5
2.1.9 MeTaH 210 200 4
2.1.10 9TaH 220 250 2,6
2.1.11 pona” 160 150 2,8
2.1.12 OyraH 260 350 3,2
2.1.13 aleTuIeH 280 300 34
2.1.14 JIBYOKHUCH CEPHI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 rejaIni 150 250 3
2.1.17 aproH 250 150 2
2.1.18 azoTr 300 350 2,5
2.1.19 KHCIIOPOJT 350 300 1,5
2.1.20 OKHCBH YTIIepoJa 120 100 1,8
2.1.21 JIBYOKHUChH yTIIepoJia 180 200 3,5
2.1.22 BOJISTHOM map 210 250 5
2.1.23 MeTaH 220 150 45
2.1.24 STaH 160 350 4
2.1.25 rpona” 260 300 2,6
2.1.26 OyraH 280 100 2,8
2.1.27 aleTUIIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEPHI 100 250 3,4
2.1.29 BOJIOPOJ, 150 150 2,7
2.1.30 renui 250 350 3,1

3adaua 5. B cocyne noj MOpIIHEM HaxoAMTCs ra3 mMaccod M. Kakoe xonu4ecTBoO
TEIJIOTHI HAJI0 3aTPAaTUTh, YTOOBI HarpeTh ra3 Ha AT? Ha ckoabko mpu 3ToM mo/-
HUMeTCsa TopiieHb? Macca mopmHs M, 1uiomaas ero MmonepevyHoro ce4eHus S.
JlaBieHue Haj TTOPIIHEM P.

Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Howmep I'a3 m,r AT, K M, kr S, cM? p, klla
3a71a9u
221 asor 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 rejani 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.25 asoT 4 5 2,5 10 90
2.2.6 KHCJIOPOJT 15 10 3 15 130
2.2.7 OKHCh yTiiepoja 2 15 1 20 100
2.2.8 JIBYOKHUCH yTiiepoJia 5 20 0,5 25 80




2.2.9 BOJSIHOM Iap 2,5 25 1,5 10 120
2.2.10 MEeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90
2.2.12 reiaui 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 YIiiepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCH yTJIepoJia 2 15 2,5 10 90
2.2.18 BOJISIHOM T1ap 5 20 3 15 130
2.2.19 METaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 3,5 5 0,5 25 80
2.2.21 reiaui 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 asor 2 20 2,5 20 90
2.2.24 KHCJIOPO/T 3 25 3 25 130
2.2.25 OKHCB yTriiepoza 4 5 1 10 100
2.2.26 JIBYOKHCH YTIepoaa 1,5 10 0,5 15 80
2.2.27 BOJISTHOM T1ap 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJT 25 25 2,5 10 90
2.2.30 reiaui 3,5 5 3 15 130

Pasznea 3. DiekTpocTaTuka

3adaua 6. Ha puc.] noka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3J7IaX PEMIETKU C STYEHKOU
B opMe kBajgpata co ctopoHoit a = (0,1 M. B HEKOTOpBIX y311ax penieTKy pacmoio-
YKEHBbI ToueuHbIe 3apsanbl Qi, .... Qg, BEJIMUMHBI KOTOPBIX ¢ pasMepHocThio HKIT (1
K =10 Kn) ykazansl B Tabmuie 1. B OCTanbHBIX y31ax 3apsabl OTCYTCTBYIOT.
OnpenenuTe HANPSHKEHHOCTh U MOTEHIMAT 3JIEKTPUUECKOTO TOJISI B TOUYKE, YKa3aH-
HOU B mociienHeM ctosidie Tadmuipl. ChenaiTe cXeMaTHUYECKUU PUCYHOK JIMHUUN
HaMpPSHKEHHOCTH DJIEKTPUYECKOTO MOJIS 3aIaHHOM CUCTEMBI 3apsiJIOB.

17 16 15 14 13

18 5 4 3 1

19 6 1 2 1

20 7 8 9 10

21 22 23 24 25

Puc.1

Ta6auma 3.1 (k 3agauam 3.1.1 — 3.1.30)

Homep BeJiHunHbBI 3apsiIoB Homep

3a1aun Q. Q: Qs Q. Qs Qs Q- Qs Qo | TOuKH
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

3aoaua 7. PaBHOMEpHO 3apsbkeHHas cdepa paanyca Ri okpykeHa clloeM JUAJICK-
TpHUKa, BHEITHUN paamyc KoToporo Ry . 3apsim cdepsl paBeH Q, mudaeKkTpudecKas
MPOHUIIAEMOCTh Martepuana ciiosi €. HapucoBaTh rpaduk 3aBUCHMOCTH HaIPSKEH-
HOCTHU U TIOTEHIMAJa JIEKTPUUECKOTO MOJIsi OT PaCCTOSHUS JI0 LIEHTpa chephl U BbI-
YUCIUTh MOBEPXHOCTHYIO IJIOTHOCTD 3apsiia TUAJICKTPUKA.

Tadommua 3.2 (x 3axavam 3.2.1 — 3.2.30)

Homep 3anauu R1, cm Rz, cm Q, uKn €
321 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
3.29 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5




3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

Kpurepuu oneHkn KOHTPOJIbHOM padoThl Ne 1 15151 32a04HOH (POPMBI
B 1 cemecTpe

MakcumMaabHOEe KOJHYECTBO OaioB 3a KOHTPOJIBHVYIO Da6OTV B 1 cemectpe

2 Gata 3a MmepByIo 3a/1a4y,

2 Gayuta 3a BTOPYIO 3a7ady,

2 Gaina 3a TPETHIO 3a7a4y,

2 Oaia 3a 4eTBEPTYIO 3a7ady,

2 Gania 3a MATYyIo 3a/1a4y,

2 bania 3a IeCTyro 3ajavy,

2 Oajia 3a ceIbMYIO 3aJ1auy,

1 6amnn 3a npaBuIIbHOE O(DOpPMIIEHHE KOHTPOJIHHOU PabOTHI

MuHUMalIbHOE KOJIMYECTBO OaJJIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 9.

[Tpu oneHke KOHTPOJIBHOM paboThI 11€1eCO00pa3HO PYKOBOJACTBOBATHCS Clle-
IYIOIMMU KPUTEPHUSIMHU OIICHKH 3HAHWUU MO (pU3MKe, yUnThIBas JOMYIICHHBIE CTY-
JICHTaMH OIIUOKY U HEIOYETHI.

I'pyovimu SBASIOTCS OLIMOKU, CBUAETENBCTBYIOIINE, YTO CTYIAEHT: HE YCBOMWII
OCHOBHBIC (PM3MUECKHE TEOPUH U 3aKOHBI HIIM HE YMEET MPUMEHSITh UX TP pelle-
HUM 33/1a4 Pa3UYHBIX TUTIOB; HE 3HAET (GopMyll, rpadUKOB, CXEM HIIM HE yMEeT
NPUMEHATh UX K PEIICHUSIM 33a/1a4; He 3HAaeT eAUHUIl GU3NIECKUX BETUYHUH WIN HE
YMEET MOJIb30BATbCA MMH; K TpyObIM OMIMOKAM OTHOCSATCSI TAaK)XE HEMpPaBHJIBHO
c(opMyJIMPOBAaHHbIE BONPOCHI 33J]aul WJIK HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUSl, HE3HAHUE MPUEMOB PEIICHUs 3ajay, a TaKXKe OINOKHU, CBUJIETEIbCTBYIOLIUE O
HENPaBUJILHOM MOHMMAHUU YCJIOBMS 3a/1a4M WM UCTOJIKOBaHUS perieHus. Kaxnas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6aun.

Hezpyovimu owuodkamu SBISIOTCS HETOYHOCTh 4YepTeka, rpaduka, CXEembl;
IPOMYCK WJIM HETOYHOE HAlKMCAaHUE HAMMEHOBAHUS €AMHMI] (PU3UUECKUX BEITUYMH;
BBIOOp HEpAIMOHAIBLHOTO XoJa pemenus. Kaxaas Herpy0Oast ommOKka OleHUBaeTCs
munyc 0,75 6anna.

K neoouemam otHOCATCS: HEpAIMOHAJIbHBIE 3aIIMCH MPU BBIYUCICHUAX, HEpa-
IIMOHATIFHBIC TIPHEMbI BRIUMCIICHUI, TPE0Opa30BaHUi M PEIICHH 3a/1a4; OTJCIbHbIC
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/CIbHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
paktepa; HeOpexHOe BBHINIOJIHEHUE 3alluce, yepTexeil, cxem, rpadukoB. Kaxmbii
HeJloueT oneHuBaercs murnyc 0,25 banna



WNuTepBan 0anioB pedTUHTA CTYJEHTa 32 KOHTPOJbHYIO Pa00Ty COCTaBJISIET:

13,0 <R < 15,0 6aqua, eciau CTyACHT BBIIOIHIII pabOTy MOJHOCTHIO O€3 OLIu-
OOK 1 HEJJOYETOB WJIM MIPH BBHITOJIHEHUHU Pa0OTHI OJHOCTHIO 0€3 OMIMOOK U HeAoYe-
TOB, HO IIPU HAJTMYUU HE 00Jiee OJHON HE aKKypaTHOM 3aIluCH.

11,0 < R < 13,0 6aana craButcs 3a pabOTy, BBIIIOJHCHHYIO MOJHOCTHIO, HO
NP HAJTMYUU B HEHl He Oosee oHON HerpyOoi OMMOKK U OJHOTO HEJ0UeTa WA HE
0oJiee IBYX-TpeX HEJIOYETOB.

9 <R < 11,0 6anya cTaBUTCS B TOM CJIy4dae, €CJIU CTYACHT IPABUIHHO BBIMOJI-
HUJI HE MeHee 2/3 Bcel paboThl WM JIOMYCTHII: HE Oosiee OHOM rpyOoii omMOKU U
JIBYX HEJ0YETOB, UM HE OoJiee OHOM IrpyOol U OAHON HErpyOON OMIMOKHU, UK HE
0oJiee IByX-TpeX HErpyObIX OIMMOOK, UM OJHY HETpyOyIo OMMOKY M TPpHU HEJ0UeTa.

R<9 6an10B cTaBUTCS, KOT/Ia YUCIO OMIMOOK U HEI0YETOB MPEBOCXOIUT HOP-
My, NPU KOTOPOH MOKET OBITh BBICTABIICHA OIIEHKA «3», WM €CIU MPABWIBHO BbI-
MOJTHEHO MeHee 2/3 Bcel paboTHhl.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOTrHYECKUE MAITUHBI U 000pYI0BaHUE
(K00 u HaumeHosaHUE)

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadboTKu

KommuiekT 3aganuii 11l BbINOJHEHUS KOHTPOJIbHOM padoThl Ne 2
NJIA 32049HOM GopMbI 00yUeHHS
M0 AUCIUIIINHE PU3nKa

Pa3nea 5. DnekTpoMarHeTu3m

3agaua 1. Yactuna maccel M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJCHCATOP JJIMHBI
L mox yriioM o K IJIOCKOCTH IIJIACTHH, a BbUIETAeT moj yriioM f . Halitu nepBoHa-
YaJIbHYI0 KUHETUYECKYIO dHEepruto yactuilpl Wy, eciii HanpsbKeHHOCTh JIEKTpUYe-
CKOT0 MOJisi BHYTpU KOHIeHcaTopa E.

Ta6auma 5.1 (x 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, HKa L, cm a,° p,° E, xB/m
3aaaun
5.1.1 1 1 5 n/3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 n/3 /6 10
514 0,5 -1 3 /3 T /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 n/3 /6 7
5.1.7 1,5 5 6 /3 T /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 n/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 n/3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 n/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 n/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 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 n/3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3agauya 2. DJEKTPOH ABMKETCS B OJHOPOJAHOM MAarHUTHOM IOJIE€ C MHAYKLIHUEH B
TaK, YTO BEKTOP €r0 CKOPOCTH, PABHOM U, COCTABIIIECT C HAIIPABIICHUEM BEKTOPA HMH-
KLU MarHUTHOTO MOJIs yroa a. ONpenenuTs paguyc U mar BUHTOBOM JIMHUH, 110

KOTOpO#i OyJIeT ABUTaThCs SJIEKTPOH.
Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,’
3aga4n
521 0,01 2 n/3
522 0,03 10 n /4
523 0,02 1 n/6
524 0,05 5 n/3
525 0,04 9 T /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 n/6
5211 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5221 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

Pa3znen 6. KosiebarenpHoe IBMKEHUE U BOJTHBI

3amauya 3. Onpeaenuts BpeMs, 32 KOTOPOE aMILIUTY/1a 3aTyXalolnX KOJeOaHui Te-
Jla YMEHBIIUTCS B K pa3, €clii 4acToTa 3aTyXalIuX KojieOaHuii v , a jorapupmMuye-
CKUW IEKPEMEHT 3aTyXaHus A.




Tadmuua 6.1 (k 3axagam 6.1.1 — 6.1.30)

Homep k v, ' A
3aaa4mn
6.1.1 10 50 0,01
6.1.2 12 60 0,05
6.1.3 10 40 0,01
6.1.4 8 60 0,01
6.1.5 6 50 0,05
6.1.6 10 50 0,02
6.1.7 4 30 0,01
6.1.8 5 40 0,03
6.1.9 7 60 0,02
6.1.10 3 20 0,25
6.1.11 2 50 0,01
6.1.12 11 60 0,05
6.1.13 10 40 0,01
6.1.14 12 60 0,01
6.1.15 10 50 0,05
6.1.16 8 50 0,02
6.1.17 6 30 0,01
6.1.18 10 40 0,03
6.1.19 4 60 0,02
6.1.20 5 20 0,25
6.1.21 7 50 0,01
6.1.22 3 60 0,05
6.1.23 2 40 0,01
6.1.24 11 60 0,01
6.1.25 4 50 0,05
6.1.26 5 50 0,02
6.1.27 7 30 0,01
6.1.28 3 40 0,03
6.1.29 2 60 0,02
6.1.30 11 20 0,25

Paznen 7. 'eomerpuyeckas v BoiHOBas ontuka. (3adauu Ne 4-6).

BapuanT 1,11,21

3aoanue 4.00bEKTUB COCTOUT U3 JBYX JIMH3: COOMparOIIe ¢ (POKYCHBIM paccTosi-
HueM F = 15 cm u pacceuBaronieit ¢ pokycHbIM paccrosiuueM F = - 15 cm. JIun3bl
pacrosoxensl Ha paccTtosiHud 10 cm apyr ot apyra. OnpeaenuTs Moja0KeHue riaB-
HBIX (POKYCOB OOBEKTHUBA.

3adanue 5. Bo3nymHelil KJIIMH 00pa30BaH ABYMs IJIOCKOMApaUIEIbHBIMU TIACTHUH-
KaM{, Ha KOTOpble HOPMaJbHO MaJaeT MOHOXPOMATUYECKUN CBET C JAJIMHONU BOJIHBI
A= 500 aM. OnpenenuTh yroy o MeXIy TUIACTUHKAMU, €CJIA IITUpUHA UHTEephepeH-
IIMOHHBIX TI0JIOC, HAOTIONAEMBIX B OTPAKEHHOM CBETE, cocTaBisgeT Ah = 5104 m.
3aoanue 6.]Be 6IM3KUE KENThIE CIEKTPAIbHbIC TUHUU HATPUSI UMEIOT JUIMHBI BOJIH
589,6:10 ~° M 1 589,0-10 ~ ° M. MOXHO I C TIOMOIIBIO AU(PPAKIMOHHON PEIETKHU
HaOMIOAAaTh pa3/ieIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MpHU HAOIIOACHUU
CIIEKTpa HEMOCPEACTBEHHO TIJIa30M 4Yepe3 peleTKy, ecnu pemerka umeer 200
mTpuxoB Ha 1 MM? Pa3pemaroniyto crnocoOHOCTS TJia3a MPUMUTE PaBHOM 2.




Bapmuanr 2, 12, 22

3aoanue 4.B mapoBOM akBapuymMe HaXOIUTCS MajieHbKas pbriOka. Bo ckombko pa3
YBEJIMYECHHOW BHUIIUT ATy PBHIOKY HaOII0gaTeNb, €CIM phliOKa HAXOAUTCA Y AalbHEH
CTEHKH aKBapuyMa U HaOJIo/IeHue BeJeTcs o Auamerpy mapa? CTeHKH akBapuyMa
CUMTATh TOHKHMH, ITI0KA3aTENb NPEJTOMIICHHS BOJIbI paBeH N.

3aoanue 5.IlpeameT B BHJIe OTpe3Ka JUTMHOW | pacIionokeH BAOIb ONTHICCKOW OCH
coOuparolei JTUH3bI ¢ (POKYCHBIM paccTosiHUueM F, gatomieit neicTBUTENbHOE U300-
pakeHue Bcex ero Todek. CepeauHa OTpe3Ka pacrojiockeHa Ha paccTtosHuud ot
auH3bl. HailTu npopoiapHOe yBenTnYeHUE peMeTa.

3aoanue 6.10. Ilpn majgeHWHd €CTECTBEHHOTO CBETa HAa HEKOTOPBIM MOJSpU3ATOP
npoxoaut 71 = 30 % cBETOBOro MOTOKA, a Yepe3 JiBa TaKUX MOoJsipu3aTopa — 2 =
13,5 %. Haift yron ¢ Mexay MmiI0CKOCTSIMU NPOITYCKaHUSI TUX MOJISPU3ATOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.JIyd Oenoro cBeTa najgaeT Ha OOKOBYIO IpaHb MPU3MBI IO YriaoMm o =30°.
[Ipenomstomuii yros npusmbl Y =45°. TlokazaTenn mpeoMIIeHHs CTEKJIa MPU3MbI
JUI KPAacHBIX M (DUOJIETOBBIX JIy4eil COOTBETCTBEHHO paBHBI N,=1,62 u ng= 1,67.
Yemy paBeH yroa Mexay KpauHUMM JIydaMU CIIEKTPa P BBIXOJE U3 IPU3MBI?
3aoanue 5.1110cKO-BhINYKIasi CTEKIISIHHAA JIMH3a C PAINyCOM KPUBU3HBI cepuye-
cKoM moBepxHocTH R = 12,5 cM mpmkaTa K CTEKJISIHHOU IJIacTUHKE. Jluamerpsr m -
ro u (M+5)-ro TemHbIX KoJsiel] Hpl0TOHA B OTpa)KCHHOM CBETe paBHBI. ONpeaCIUuTh
JUIMHY BOJIHBI CBETA M1 HOMEP KOJIbIa M.

3aoanue 6.EcTecTBEHHBII MOHOXPOMATHYECKUN CBET MAaJaeT Ha CUCTEMY U3 JBYX
CKPEILEHHBIX MOJISIPU3ATOPOB, MEXKIY KOTOPHIMU HAXOAUTCS KBapleBasl MJIACTUHKA,
BBIpE3aHHAs MEPHEHANKYISIPHO K ONTUYECKON OcH. HallTh MUHUMaIbHYIO TOJIIUHY
IUTACTUHKH, TIPH KOTOPO# 3Ta cuctema Oyaet mpomyckars 4 = 0,30 cBeToBOro morto-
Ka, €CJIM MIOCTOSIHHASA BpalleHus kBapua o = 17 yri.rpaj/ MM.

Bapwuanr 4, 14, 24

3aoanue 4.C moMonipio JUH3bI ¢ (DOKYCHBIM paccTosiHueM F Ha skpaHe moiiydarot
YMEHBIIEHHOE U YBEIMYEHHOE M300pakKeHHs MpeaMeTa, HaXOAsIIerocss Ha paccTo-
sHuM L ot skpana. HaliquTe oTHOIIEHHE pa3MepOB U300paKEHUIA.

3aoanue 5.1lpenomnsronuii yron crexissHaon (n = 1,5) mpusmer y = 60°. [lox ka-
KUMH yTJaMd BO3MOXKHO MPOXOXKACHHUE MPEIOMIICHHOTO Jy4a CKBO3b BTOpPYIO 0O-
KOBYIO TPaHb, €CJIM Ha EPBYIO IPaHb JIYUYH MaJat0T N0/ MPOU3BOJIIBHBIMU yriaMu?
3aoanue 6. Mexay TOUEYHBIM UCTOUHUKOM CBETa M DKPAHOM MOMECTIIIH Auadpar-
My C y3KUM OTBEPCTHEM, PAJIUYC KOTOPOro I'MOXHO MEHSTh. PaccTosiHus OoT aua-
(bparmbl 10 HCTOYHKMKA U KpaHa paBHbl a =100 cm u b=125 cm. Onpenenuts -
HY BOJHBI CBETa, €CITU MAKCUMyM OCBCIIEHHOCTH B IIEHTpe AUGPaKIUOHHON
KapTUHBI Ha 3KpaHe HaOmtogaetcs npu 1= 1,00 M u creayromuil MakCUMyM TIpH
r,=1,29 m.

Bapwmanr 5, 15, 25
3aoanue 4.Jlyd cBeta nagaet noa yriiom 30° Ha MIOCKOMAPAIUIENbHYIO CTEKISIHHYIO
IUIACTUHKY W BBIXOJUT M3 HEE MapajljiesIbHO MepBOHavyanbHOMY Jy4dy. [lokazaTensb



npenomienus crekna 1,5. KakoBa Tonmmaa d miacTHHKY, €CITU PACCTOSHUE MEXITY
Jay4yamu paBHO 1,94 cm?

3aoanue 5. Bo CKOMBKO pa3 yBEIMUUTCS PACCTOSIHUE MEXIY COCETHUMHU MHTEpde-
PEHIIMOHHBIMHU TOJIOCAaMH Ha 3KkpaHe B onbiTe KOHra, ecnu 3enenbiii cBeTopuibTp (A
= 5-10° cm) 3aMeHUTHL KpacHbM (A = 6,5-10° cm).

3adanue 6. CKONbKO MITPUXOB Ha | MM IIMHBI UMeET NU(PaAKIMOHHAS PEIIETKA,
ecJIH 3eseHas JUHUS pTyTH (A = 546,1 HM) B ClIEeKTpe MepBOro MOpsaKa HaOIOAaeT-
cs mox yriom 19°8'7

Bapwuanr 6, 16, 26

3aoanue 4. Tlokazarens npenomieHus cTekia paseH 1,52. Haittu npenenbHbIe yIiibl
MOJIHOTO BHYTPEHHEr0 OTPaKeHUs JUIsl TOBEPXHOCTEH paznena: 1) cTekino-Bo3AyX;
2) BOJ1a-BO3/yX; 3) CTEKIIO-BO/IA.

3aoanue 5.Ha mpinbHyto 1ieHKy (N = 1,33) nagaet Oenblil cBeT noa yriom 45°. I[lpu
KaKOW HAaMMEHBIIIEH TOJIIMHE TJICHKU OTPAXKEHHbBIC JIy4d OYyT OKpaIleHBI B JKEJI-
ThIi 1BET (A = 600HM)?

3aoanue 6. YeMy paBeH yroja MExy TJIaBHBIMU IJIOCKOCTSAMHM MOJISIpU3aTopa U aHa-
JM3aTopa, €CJIM MHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOIIEIIIEr0 Yepe3 MoIspu-
3aTOp W aHalM3aTop, YMEHbIIAeTCs B 4eThipe pasza? [lornomienuem cBera mpeHe-
Opeub.

Bapmuanr 7, 17, 27

3aoanue 4. Bogona3 HaxoauTCs Ha JHE Bojoema Ha riayomHe 15 m. Ha xakom pac-
CTOSIHMM OT BOJI0JIa3a PACMOJIOKEHBI T€ YYaCTKH JTHA, KOTOPbIE OH BUIUT Hauboiiee
SAPKUMH OJIarojiapsi OTpaKeHUIO OT MOBEPXHOCTU BOJIbI?

3aoanue 5. Onpenenure pacCTOSTHUE MEXTy KOTEPEHTHBIMA HCTOYHUKAMH B OIIBITE
FOunra, ecnu Ha skpane Ha npoTsokeHud 10,8 MM JIEXKUT 1miecTh HHTEp(EepeHIINOH-
HBIX MOJIoc. PaccTosiHuE OT HCTOYHMKOB JI0 SKpaHa 3 M. JJIMHA BOJIHBI MOHOXpOMa-
tryeckoro ceera 600 Hm.

3aoanue 6. Ilog KakuM yIJIOM JOJDKEH NajaTh MyYOK CBETA U3 BO3AyXa Ha MOBEPX-
HOCTb BOJbI, YTOOBI TPH OTPAKEHUU OT JHA CTEKIIIHHOTO cocyaa (N3 = 1,5), Hanou-
HEHHOT'0 BOJIOM, CBET OBbLJI MOJIHOCTHIO MOJISIPU30BaH?

Bapmuanr 8, 18, 28

3aoanue 4. pnuHIApUYECKUNA MYUYOK JIydel, MapauieIbHbIX TJaBHON ONTHYECKON
OCH paccerBarolIeH JMH3bI, UMeeT nuamerp d; = 5 cm. [Ipoiias auH3y, MydoK JacT
Ha dKpaHe MATHO auameTpoMm d; = 7cM. kakum OyxaeT auamerp d3 naTwa, ecnm paccen-
Baromyro JIMH3Y 3aMCHUTDH CO6I/IpaIOH_ICI71 C TEM XK€ (I)OKYCHLIM paCCTOHHI/ICM?

3aoanue 5. Hailitn mokasaTelib MPEIOMIICHUS KUAKOCTH, 3aMOJHSIONIEH MPOCTpaH-
CTBO MEXJY CTEKJISIHHOM NJIACTUHKOW W JIEXKAIIEH HA HEW TUIOCKOBBINYKIION JIMH-
30H, ecnu npu HaOJIOJIEHUH B OTpakeHHOM cBete A = 0,60 MxM paguyc 10-ro Tem-
HOTO KoJiblla HploTOHA OKka3asics paBHbIM 2,1 MM. Paaunyc kpuBu3HbI JInH3bI 0, 1M.
3aoanue 6. Ha mudpakimorHyo pemeTky, uMmeronyto 500 mrtpuxoB Ha 1MM, HOp-
MaJbHO mMajaer Oenblii cBeT. HemocpeacTBeHHO 3a pemnieTKkod MmoMelieHa JIMH3a C
(OKYCHBIM PacCTOSTHUEM 2 M, IPOCHUPYIONIasi CIEKTPh Ha dKpaH. [[uanazon mjmH
BOJIH BUAMMOTO criektpa Ay = 400 HM, Ay = 700 HM. MoOryT J1M mepeKpbIBaThCS
CIEKTPBI IEPBOTO U BTOPOTro nopsiika? Bo CKOIBKO pa3 CIEKTp BTOPOTO MOPSAKA HA



DKpaHe JUIMHHEE CIeKTpa nepBoro nopsaka? KakoBa pazHOCTb YrioB OTKJIOHEHHMS
KOHIIa MIEPBOT0 U Hayajaa BTOPOro nopsiaka’?

Bapmuant 9, 19, 29

3aoanue 4. Ha MoBepXHOCTh CTEKJISIHHOIO 0ObekTUBa (N1 = 1,5) HaHeceHa TOHKas
IJIEHKA, MTOKa3aTellb MPEJOMIIEHU KOTOpoi Ny = 1,2 («IpOCBETIAOMAs)) JIEHKA).
[Ipy xakoM HaMMEHBUIEH TOJIIIMHE 3TOM IUICHKM HPOU30MAET MaKCUMaJIbHOE
oclla0JIeHre OTPAKEHHOIO CBETa B CPEIHEN YacTH BUAMMOIO CIIeKTpa?

3aoanue 5. OnpenenuTs yroyl MOJTHOW MOJSPHU3ALMU MPU OTPAXKEHUU CBETa OT
CTEKJIa, I0KAa3aTellb MPEIOMIIEHUS KOTOPOTo paBeH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM nagaer HopMaIbHO HapaieIbHbIA Ty9oK
MOHOXPOMATHUYECKOI0 CBETA C JIMHOM BOJHBI 5:10° cm. Haiitu mmpuny uzobpa-
YKEHUS 1IeJIM Ha DKpaHe, yIAJICHHOM OT 1Ieiu Ha paccrosinue 1 m. [upunoit uzo0-
paXEHUsI CUYUTATh PACCTOSTHUE MEXKIY MEPBBIMU AUPPAKIMOHHBIMU MUHUMYyMaMH,
pPacnoJIOKEHHBIMU 110 00€ CTOPOHBI OT TJIABHOI'O MAKCUMYyMa OCBEILIEHHOCTH.

Bapuanr 10, 20, 30

3aoanue 4. HalitTn nokasaTelib MPEIOMIICHUS KUIKOCTH, 3alOJHAIOMIEH MPOCTpaH-
CTBO MEXAY CTEKJSIHHOM IUIACTUHKOM M JIe)KAlled Ha HEW INIOCKOBBIITYKJIOW JIMH-
300, €CJIM TIpu HAOJIOICHUHU B OTpaxkeHHOM cBeTe (A = 0,60 MkM) panuyc 8-ro TeM-
HOTro KoJiblla HptoTOHA Okazaics paBHbIM 1,8 MM. Paanyc kpuBu3Hb! inH3bI 0,14 M.
3adanue 5.1 maBHbIe TUIOCKOCTH ABYX Npu3M Hukoss oO6paszyroT Mexay co0oi yroma
B 30°. Kak M3MEHUTCS MHTEHCUBHOCTD IPOLIEAIIETO CBETA, €CIM IJIaBHBIE IUIOCKO-
CTHM JIBYX HHMKOJIEW ITOCTaBUTh MOJ yrioM 45°. Uemy paBeH yroy Mexay IJIaBHBIMUA
IUIOCKOCTSIMHM JIBYX HHMKOJIEH, €CIIM MOCJE MPOXO0XKICHUS Yepe3 HUX CBETa €ro WH-
TEHCUBHOCTb YMEHBIIIMIACH B 4 pa3a?

3aoanue 6.Ha nudpakiumonnyto pemeTky mmHou 15 mm, comepsxkamryro N = 3000
HITPUXOB, MAJAET HOPMAIbHO MOHOXPOMATUYECKUA CBET C JJIMHOM BOJIHBI
A=550uM. Onpenenuts: 1) 4ncno MakKCUMyMOB, HaOIIOJAEMbIX B CIEKTpE AUPpPAK-
LUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Pa3znena 9 Ousnka saapa v dJIeMeHTapHBIX YaCTHI]

3aoanue 7. B Tabnuie npuBeACHBI AAEPHBIC PEaKIIUU, COOTBETCTBYIOIINE BApUAHTY
3amanus. OnpenenuTe HeJOCTAIOIIEE B 3alUCH SIAPO WU YaCTHUILYy U pacCUUTaTe

OHCPI'UIO PCAKIIUU.
Ta6mmna 7.1 (x 3agavam 7.1.1 — 7.1.25)

Howmep Snepnas peaknus Howmep SAnepHas peakuus

3a4a4uu 3aauu
7.1.1 oLi + 2—%Be + “He 7.1.14 'Be + °Li — 2+ *He
7.1.2 2C+?H- 2+ 1B 7.1.15 BN + "Li— 2+°H
7.1.3 160 + 5Li— 2+ °H 7.1.16 12C + "Li— 2+ “He
7.1.4 N+ 7Li »BF +? 7.1.17 UB + 7Li— 2+ 2n
7.1.5 1B + Li— ?2+°H 7.1.18 150 + 5Li— 2+ “He
7.1.6 oLi + 2—%Be + 'H 7.1.19 BN +6Li 510 +?2+n
7.1.7 9B + 6Li— 7+ *He 7.1.20 B + 3He— 2+ SLi
7.1.8 0 + 'H— 2+ *He 7.1.21 12C +5Li— 2+ 160




7.1.9 B0 +5Li— 2+ “*He +n 7.1.22 0B + 6Lj— ?2+13N
7.1.10 ? + *He—*N +n 7.1.23 ? +5Li— 2H+ 10
7.1.11 Li+ ? —»°Be + “He 7.1.24 ? 4+ Li— H+ °N
7.1.12 1B + “He— 72+ H 7.1.25 YN +3H>H+2+n
7.1.13 %0+ 2 >N + *He

3adanue 8. Kakue wn3oTombl 0o0pa3yroTcsl B IEMOYKE PaJMOAKTUBHBIX PAacIajoB
sqep, IPUBEICHHBIX B TAOJIUIE, COOTBETCTBYIOIINX BapHAHTY 3aJaHMUS.

Ta6auma 8.1 (k 3agauam 8.1.1 — 8.1.25)

Howmep Ucxonnoe siapo [TocnenoBarenbHOCTH paciajia
3a7a4u

8.1.1 232Th o—>p—op—a
8.1.2 220Rn o—>a—p—pP
8.1.3 2'Np oa— pf—a—a
8.1.4 238 o—->p—op—a
8.1.5 *2Ra a—a—pB—a
8.1.6 235 o—>p—oa—pP
8.1.7 22INC a—o0—p—a
8.1.8 215pg a—pB—oa—p
8.1.9 21 At a—>a—p—pP
8.1.10 28 B—o—a—P
8.1.11 229Th o—>p—o—a
8.1.12 234pa B—aoa—a—a
8.1.13 2%4Th Bop—a—a
8.1.14 214Bj a—pB—op—a
8.1.15 2107 BoP—oa—op
8.1.16 233pg B—a— o— P
8.1.17 216pg a—pB—-op—a
8.1.18 228Ra B—>Pp—a—a
8.1.19 219Rn a—a— B—a
8.1.20 214pg o—p—o—pP
8.1.21 223Fy o—>p—o—a
8.1.22 219t a—pB—-opB—a
8.1.23 223Ra o—a—p—a
8.1.24 281Th Boao—pf—oa
8.1.25 231pg o—a—p—a

Kpurepuu onieHKH KOHTPOJIbHOM padoThl Ne 2 17151 32a049HOH (POPMBI
00y4eHHsI BO 2 cemecTpe

MakcuMaJIbHOE KOJHYECTBO OAJIOB 34 KOHTPOJBHVIO PAa0OTY BO 2 CEMeECTpe

2 GaJina 3a MepBYIO 3ajauy,
2 GaJia 3a BTOPYIO 3a/1a4y,
2 Oasa 3a TpeThIO 3aj1auy,

2 Oaja 3a 4eTBEepTYIo 3a7ady,

2 Oania 3a mATyIo 3ajauy,
2 Oasia 3a mecTyro 3ajady,



2 Oaja 3a celbMYI0 3aj/1auy,
2 Gamia 3a BOCBMYIO 3a71a4y.
MuHrMaJIbHOE KOJMYECTBO OAJIOB 32 KOHTPOJBHVIO paboTy BO 2 ceMecTpe

8.

[Tpu oreHKe KOHTPOJIBHON paboThI 1eecO00pa3HO PYKOBOJACTBOBATHCA Clie-
QYIOIMIMMHU KPUTEPUSMH OLICHKW 3HAHUM MO (PU3HKE, YYWUTHIBAs JOIYIIECHHBIE CTY-
JIEHTaMU OIIMOKH U HEJIOYETHI.

I'pyovimu sBAAIOTCSA OMINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (PM3MUECKHE TEOPUH U 3aKOHBI UM HE YMEET MPUMEHSTh UX NPHU pelie-
HUM 33/1a4 Pa3JIMYHbIX TUIIOB; HE 3HAET (OpMyJl, TpaMKOB, CXEM WIH HE yMeEeT
IPUMEHATh UX K PELICHUSAM 33/1a4; HE 3HAET €IUHULl (U3NYECKUX BEITUYMH WIN HE
YMEET IO0JIb30BATbCA MMH; K TpyObIM OMIMOKAM OTHOCSATCS TAaK)XKE HEIPABHIBHO
c(opMyJIMPOBAHHBIE BOIPOCHI 33J]aul WJIM HEBEPHbIE OOBICHEHUS XO/a €€ pelle-
HUSl, HE3HAHNE NPUEMOB PEIICHUs 3a/a4, a TAKXKe OIINOKHU, CBUJIETEIbCTBYIOLIUE O
HEIMPaBUILHOM IMOHUMAHUU YCIOBUS 33J1a4l WJIM UCTOJKOBaHUA perenus. Kaxnas
rpy0as ommOKa oueHuBaercs munyc 1 baun.

Hezpyovimu owuokamu SBISIOTCS HETOYHOCTh YEPTEXa, rpauKa, CXEMBI,
MPOIYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUL (DU3UUYECKUX BEIUYMH;
BBIOOp HEPAIMOHAIBHOTO XoJa pemeHus. Kaxnas Herpy0Oast ommOKka OleHUBAETCS
munyc 0,75 6anna.

K neoouemam OTHOCATCA: HEPALMOHAJIBHBIE 3AIIMCHU IIPU BBIUNCIICHUAX, HEpa-
[IUOHAJIbHBIE IPUEMBI BBIUMCIICHUN, TPeoOpa30BaHui U pEeLICHUN 3a/1a4; OTJEIIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKHU BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpeKHOE BBIIIOJIHEHUE 3alucel, uepTexeil, cxeM, rpagukon. Kaxabii
HeJloueT onleHuBaeTcst munyc 0,25 banna

WNuTepBan 0anioB pedTHHTA CTYJICHTA 32 KOHTPOJIbLHYIO Pa00TY COCTaBJISIET:

13,0 < R < 16,06aa1a ecinu CTYJEHT BBITIOJIHWI PadOTy MOJHOCThIO O€3 OIlIN-
OOK M HEJJOUETOB HJIM TIPH BBHITOJIHEHUU Pa0OTHI IOTHOCTHIO 0e3 OMMO0K U HeAoYe-
TOB, HO TIPU HAJIMYUU HE 0oJiee OHON HE aKKypaTHOM 3aIKCH.

11,0 < R < 13,0 6anya craBuTcs 3a pabOTy, BHIMOJHEHHYIO MOJHOCTHIO, HO
IIpU HAJIMYMU B HEW He Oosiee 0JTHON HEerpyOoil OIMOKK U OJJHOTO HEJ0UETa UM HE
0oJiee IBYX-TpeX HEJIOUYETOB.

8 < R < 11,06anmacraBuTcsa B TOM CIlIy4ae, €CJIM CTYJEHT MPABUJIBHO BBINOJ-
HUJI HEe MeHee 2/3 Bceil paboThl WK TONMyCTHI: He O6osee oaHON TpyOoi OMMOKY U
JIByX HEJI0UETOB, UM HE OoJiee OHOU TpyOol M OAHON HErpyOOH OUTMOKHU, UK HE
0osee IByX-TpexX HErpyObIX OIIMOOK, MIIM OJIHY HErpyOyIo OIIKUOKY U TPU HEJl0UEeTa.

R<8 6as0B cTaBUTCS, KOT/1a YUCJIO OITMOOK M HEJIOYETOB IIPEBOCXOIUT HOP-
My, TIPU KOTOPOH MOXKET OBITh BBICTABIICHA OIICHKA «3», WJIM €CIU MPABUJIHHO BbI-
MTOJTHEHO MeHee 2/3 Bcel paOdoTHI.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynremem Mexanuueckuu
Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroBku: 15.03.02 TexHOJIOTHYECKHE MAIITMHBI U 000pYI0BaHUE
(k00 u HaumeHnogawnue)

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu

Bomnpocs! AJ151 KOJLVIOKBUYMOB
JJISl OYHOM, OYHO-3204HOH GopMBI 00yUeHHS
1o UCUUIUTMHE DU3uKa
KosnoxkBuym Ne 1
Pasznes 1. ®usuveckue 0CHOBbI MEXaHUKHU
[IpocTpancTBo. Bpewms. JIBuxkeHue.
CxopocTtb u yckopenue. [Ipocreninme BUibl IBHKEHUSI MATEPUATBHOM TOYKH.
YrioBasi CKOpOCTh. YTIIOBOE YCKOPEHHE.
3akonsl HproTOHA.
3aKOHBI COXPAaHEHUS UMITYJIbCA.
PaboTa 1 MOIITHOCTb.
Mexannueckas sHeprusi. Kunernueckast sneprusi.
[TorennumanbHas SHEPrusl.
. IloreHumanbHas SHEpPrus Tenaa ABUKYIIErocs Mo1 JEHCTBUEM CUJIBI TSKECTH.
10 [ToTenmuanbHas 3HEPrUst ynpyro aehoOpMHUPOBAHHOTO Tea.
11.3aK0H COXpaHEHHS YPHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yap ABYX aOCOJIOTHO YIPYTHX IIApOB.
13.A6com0THO HEYTIPYTHH yaap ABYX IIapOB.
14.3axon BcemuphHoro Ttsarorenus. ['paButanrionHoe mnozie. HampsikeHHOCTB
IPaBUTALIMOHHOTO MOJIS.
15.PensTuBUCTCKAs MEXaHUKA.
16.Bpamaromtuit MomeHT. MoMeHT unepruu. Teopema IlITelinepa.
17.0npeneneHre MOMEHTOB UHEPLIMH TET.
18.YpaBHeHne TMHAMUKA BpaIaTEIHHOTO JIBHKCHUS TBEPJIOTO TEA.
19.Kunetnueckasi 2HEprusi BpaIleHus Tela.
20.3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBECHs TBEpPAOTO Tea. Busl paBHOBECHS.
22."'apmoHHnUecKue KoJieOaTeIbHbIC TBUKEHUS.
23.CKOpOCTh U YCKOPEHHUSI IPY TAPMOHUYECKUX KOJICOAHMSIX.
24 I1pyXMHHBIA MasTHUK.
25.Dduznyueckuil 1 MaTeMaTUYECKUN MasTHUKHU.
26.2Heprus rapMOHUYECKHUX KOJIECOAHU.
27 .3aryxaromue KojeOaHus.
28.BrinyxaeHHble koaebanus. Pezonanc.

©CoNRWNE



onhkwbdrE

8.

9.

KossiokBuym Ne 2
Pasznen 2. MoJiekyasipHas GpU3MKAa 1 TEPMOAMHAMHMKA
OcHoBubie nonoxenust MKT.
Makpockonu4eckue napameTpsbl.
OcHoBHoe ypaBHeHne MKT.
VYpaBHenus cocrosaus. [lonsTre naeanpbHOro rasza. ['a3oBbIe 3aKOHBI.
Cmech naeanpHbIX ra3oB.
Cpennsist nmuHa cBoOOAHOTO Mpolera MoJjeKyl. DPQPEeKTUBHBIA AUAMETP MO-
JEKYJI.
Pabora pacmupenus raza. ®uznueckuii CMbICIT YHUBEPCAJIBHONW ra30BOM IO-
CTOSIHHOM.
BuyTpennsist sneprus cucremsl. Terora u padoTa.
BHyTpeHHs1s1 sHEprus 0AHOATOMHOTO Tra3a. CTeneHu cBOOOIbI MOJIEKYI.

10. ITepBbIif 3aKOH TEPMOJUHAMHUKHU U €T0 MPUMEHEHHE K N30XOPHUIECKOMY TIPO-

1eccy.

11.ITpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHUKU K H300apUUYECKOMY U H30-

TEPMUYECKOMY IMpolLeccy. AnuadaTHuecKuil mpouecc.

12.06patumbie 1 HeoOpaTUMBIE Tporiecchl. KpyroBoi mporiecc.
13.1{ukn Kapuo. TepMoaunHaMudeckas mkajga TeMIeparyp.
14.9utponus. Bropoit 3aKOH TepMOIMHAMUKH.

15.PeanbHble ra3sl. YpaBHeHue Ban-nep-Baanbca.

16.Da30BbIe epexoabl. M30TepMbl pealibHOTO rasa.
17.BHyTpeHHSIs1 SHEPTUS PEaTbHOTO rasa.

18.5Bnenus neperoca. Juddyzus.

19.TennonpoBOIHOCTb.

20.Bsi3kocTh (BHYTpEHHEE TPEHHUE).

o1

6
7.
8.
9.

KoasiokBuym Ne 3

Pa3znen 3.2ekTpocTaTuka
3akoH Kynona. [Ipunensr npumennmoctr 3akoHa Kiona. Eaununer usmepe-
HUS 3apsija.
Dnextpuueckue nosisi. HanpsokEHHOCTB 3JIEKTpUYECKOro notis. EnuHuns! ms-
MEpPEHHS HAPSLKEHHOCTHU. [IpuHIMIT Cyneprno3uiuu.
[ToreHnman snekTpudeckoro mnoJiss. PazHocte moreHiumanoB. [lorenuuan pe-
3YJIbTUPYIOILIETO NOJis. EMUHULIBI n3MepeHus.
CBs3b MMOTEHIIMAJIA C HATIPSHKEHHOCTHIO TTOJIS.
Nunykuus snexktpudeckoro nois. [IoTok snekTtpuyeckon mHaykuuu. Teope-
Mma ["aycca — OcTporpaackoro.
[Tosie paBHOMEPHO 3apsSKEHHON O€3rpaHUYHOM TIOCKOCTH.
DJIEKTPUYECKOE T0JI€ BOJM3U MOBEPXHOCTH 3apsHKEHHOTO MTPOBOAHUKA.
IToJsie B IUIOCKOM KOHAEHCATOPE.
[Tone co3maBaeMoe paBHOMEPHO 3apsKEHHOU cPepruecKol MOBEPXHOCTHIO.

10.ITone co3gaBaemMoe pPaBHOMEPHO 3apSHKEHHOM HMJIMHAPUYECKOW IMOBEPXHO-

CTBIO.

11.21eKTpoéMKOCTb. EMKOCTB MI0cKoro KoHeHcaTopa. EMKocTs chepuueckoro

KOHJIEHCATOpa.



12.CoenrHeHrEe KOHIEHCATOPOB.
13.2Heprus 35eKTpudecKoro moss. [IIIOTHOCTh SHEPTHH SIEKTPUIECKOTO TOJIS.

KosnoxkBuym Ne 4.
Pa3zneu 4. DiaekTpoanHamMuka
DNEeKTpUYECKU TOK, CUJIa TOKA U IJIOTHOCTh TOKA.
OJIC. 3akon Oma 11 MOJTHOM LICTIH.
3axonbl Kupxroda i pa3BeTBIEHHBIX LIETIEH.
OCHOBHBIE 3aKOHBI 2JIEKTPUYECKOTO TOKA B KJIACCUYECKOW TEOPUU DIIEKTPO-
IIPOBOJIHOCTH METAJIJIOB.
PaboTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.
OCHOBBI 30HHOW TEOPHUH ITPOBOJIUMOCTH TBEPABIX TEIL.
7. IonmynpoBonHuku. CoOCTBEHHasi M NPUMECHAsI IPOBOJUMOCTD MOJIYIPOBOJI-
HUKOB.
8. DnexTpoHHO-IBIPOUHBIN nepexo. [lomympoBoIHUKOBEIE TPUOOPHI.
9. TpaH3HUCTOPEHI.
10.OMuUCCHOHHBIE SIBICHUS U UX IPUMEHEHHE.
11.Nouuzanus razoB. HecamocToATENbHBIN Ta30BBIN pa3psil.
12.CaMOoCTOSTENbHBIN Ta30BbIM pa3psi U €ro THIIHI.

e

o

KosokBuym Ne S.
Pazgesn 5-6. DiekTpoMarHeTusM. JJIEKTPOMATHHTHBIC KOJIeOaHUSI M
BOJIHBI.
MarHuTHOE MOJIE U €r0 XapaKTePUCTHUKHU.
JleiicTBHE MarHUTHOTO MOJIA Ha TOK. Cuna Amnepa. 3akoH AMnepa.
Cuia Jlopenna.
MarauTHoe 1ose JBHKYIIErocs 3apsa.
3akoH buo-Caapa-Jlannacca.
Teopema ['aycca s MAarHUTHOTO TOJIA.
SIBneHne >nmekTpoMarHuTHOW MHAYKIMHU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKIMS. B3auMHast UHAYKIHS.
. Tpancdopmarop. DHEprus MarHuTHOTO TMOJIS.
10 Jlna - u napamarseTuku. @eppOMArHeTUKU U UX CBOKCTBA.
11. CBoGoHbBIC KOJIeOaHUsI B KOJeOaTEIbHOM KOHTYPE.
12.BbIHYXIEHHBIE DJIEKTPOMAarHUTHBIE KOJIeOaHUsI.
13.11enu mepeMeHHOTO TOKa.
14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus 31€KTPOMArHUTHBIX BOJIH.

oCcoNOOR~ODE

KossiokBuym Ne 6.
Pa3nen 7. 'eomeTpuuyeckasi 1 BOJIHOBAasI ONITHKA
CoBpeMeHHbIE NPEICTABIIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonxkue nun3bl. [locTpoeHne n3o00pakxeHus: NPEIMETOB C TOMOILBIO JIUH3.
OcHOBHBIE POTOMETPUUECKUE BEIUUMHBI.

o0 E



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHims
CBETA.

7. Metoas! HaOMIOACHUS UHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHEepEHIINH.

10. ludpakuus ceera. [Ipunun I'rolirenca-dpenensi.

11.0060cHOBaHME TPSIMOIMHEHHOCTH PaCIIpOCTpaHEeHUs cBeTa. 30HbI DpeHersi.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3pemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBINM U MOJISIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Cnioco0bl osydeHHs MOJISPU30BAHHOTO CBETA.

KossokBuym Ne 7

Paznen 8. KBaHTOBO-ONITHYECKHE SIBJICHUS
TennoBoe uznydyenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
®doTornekTpruuecKuil 3PQHeKT.
dopmyna DiHIITEHA U1 BHEIHEro GhoTodddexTa.
Macca u umnyinsc poToHa.
Mopnens atoma Pezepdopna. [loctynater H. bopa.
Teopus cTpoeHust atoma Bojopoja 1o bopy.
Hudpakuust mukpouactuil. Bonnst ne bpoiins.
. CooTHotieHus HeomnpeneneHHocTe [ eiizendepra.
10 BonHoBast GyHKIMS U €€ CTaTUCTUYECKUM CMBICI.
11.Ypasuenue peaunrepa.

©CoNoRWNE

KossokBuym Ne 8

Pa3nen 9. @usuka siipa U 3J1eMEHTAPHBIX YaCTHIL
OO6mue cBenenust 00 aToMax U sapax.

DHeprus cBsa3u. JledekT macchl spa.

EcTtecTBeHHas paaAoaKTUBHOCTb. O, 3, Y — U3TyUYEHUS.
3aKOHbI PAJIMOAKTUBHOTO pacnaja.

BpemeHHbIe XapaKTepUCTUKU PAAMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. MIckyccTBEHHAs paguOaKTUBHOCTD.
[Mosutpon. B* pacnaa. DIeKTPOHHBIN 3aXBar.

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AJIEMEHTAPHBIX YaCcTUIlaX.

LCoNOOR~ODE



KpuTtepuu olileHKH 0TBETA CTYIEHTA OYHOM U 0YHO-32049HOH (opMBI
o0y4eHHs1 Ha Bonpoc KoJuiokBuyma Ne 1, 2, 3 B 1 cemectpe
MaxkcuMaIbHOE KOJIMYECTBO OanaoB 3a mpu KonoksuyMma B 1 cemectpe 10,
T.€. 32 KKl KOJUIOKBUYM MaKCHMaJbHOE KOJMYECTBO OAJIOB cocTaBisieT 3,34
oasia.
MuHuMaJIbHOE KOJHYECTBO OaJIOB 3a mpu KoanokBuyma B 1 cemectpe 6,
T.€. 32 KOKJbIH KOJJIOKBUYM MHUHUMAJIbHOE KOJUYECTBO OAJIOB COCTABIIsCT 2 OaJi-
Ja.

Pacnipenenenrie 0amioB Ha KaXIOM KOJUIOKBUYME IO OYHOM M OYHO-
3a04HOM popMe 00yueHus B 1 cemecTpe MPOUCXOAUT COTIACHO CIIECTYIOIIUM KpUTe-
pUsIM:

Kpumepuu oyenku | 0,58<R<0,67 | 049<R<0,58 |(04<R<049 | R<04

omeema Ha KOuioKeu- | OMauuno xopouio V00811eme80- Heyooe8e-
yme 6 1 cemecmpe pumenbHo meopu-
MeNbHO

YpoBeHb yCBOCHHUSI Ma-
Tepuana, IpPeayCcMOT-
PEHHOIO IPOrpaMMOn
VYpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEpaTy-
pOH,  HpPEenryCMOTpPEH-
HOM IIPOrpaMMou
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKpbITUsA
IIPUYUHHO-
CIIEICTBEHHLIX CBA3EH
OTBeTsl Ha BOIPOCHIL:
IIOJIHOTA, APTyMEHTH-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHI Ha
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUS
COJIepKaHus BOIIPOCa
Oo0mii uHTepBaj | 2,9 <R <3,34 245<R<29 2<R<245 |R<2
pelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHYM

B 1 cemecTpe

Kpurepuu oueHkn oTBeTa CTYyACHTA OYHON U OYHO-3204HOM GOPMBI
00y4eHHUs HA BONpoc kKoJLiokBuyma Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MaxkcruManbHOE KOJIMYECTBO 0ayioB 3a mAmb KOJIIIOKBUYMOB BO 2 CEMECTpe
15, T.e. 32 KaXAbIH KOJUIOKBUYM MaKCUMaJIbHOE KOJMYECTBO 0amioB coctasiseT 3,0
Oasna.




MUHHUMAaJIEHOE KOJIMYECTBO OAJIJIOB 34 MAMlb KOJJIOKBUYMOB BO 2 CEMECTpe
10, T.e. 3a KaXABIA KOJJIOKBUYM MHUHHUMAJIHHOE KOJMYECTBO 0AUIOB COCTaBIISAET 2
oasa.

Pacmipenenenne 6amioB Ha KaXAOM KOJUIOKBUYME IO OYHOW M OYHO-
3a04HOM (popme 00ydeHHs BO 2 ceMecTpe MPOUCXOANUT COTJIACHO CIEAYIOUINM KpH-
TEPUSIM:

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

omeema Ha KOJA0KEuU~- | OMIUYHO xopouio y00871emeo- Heyoosle-
yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb yCBOEHHUS Ma-
Tepuaga, IMpPEeayCcMOT-
PEHHOTO IPOrpamMMOit
YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEpaTy-
poH,  IpeayCMOTpPEH-
HOM MPOTrpaMmoit
VYpoBeHb 3HAKOMCTBA C
JIONIOJTHUTEIIbHON  JIU-
TepaTypou

YpoBeHb  pacKpbITUSA
MPUYUHHO-
CJIEICTBEHHBIX CBS3€H
OTBeTpl Ha BOIIPOCHIL:
[IOJIHOTA, APryMEHTHU-
POBAHHOCTH, YOEXICH-
HOCTb, YMEHHE HC-
[I0JIb30BAaTh OTBETHI Ha
BONpOCHl 111 Oosiee
IIOJIHOTO  PacKpbITUS
coJIep’KaHus Bonpoca
Oommii HHTepBaj | 2,65<R<3,0 2,3<R<2,65 20<R<23 |R<2
PelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHYM

BO 2 cemecTpe




MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkyremem Mexanuueckuu
Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOTrHYECKUE MAITUHBI U 000pYI0BaHUE
(K00 u HaumeHosaHUE)

[Ipoduns/mporpamma: O6opyoBanue HedTerazonepepadboTKu

KoMiuiekT 3agaHuii 11l BHINOJIHEHUS pacyeTHOH padoThl Ne 1
10 OYHOI, 04HO0-32049HOI (popMe 00yUeHUs
o pucumiinae Pu3uka

Paznen 1 Pusnyeckne OCHOBBI MEXAHHUKHU

3agaya 1. JIBe mpsiMble TOpOTH mepecekaroTcs noxa yriaoM o. [Io Hum k me-
PEKPECTKY MPUOJIMKAIOTCS JIBAa aBTOMOOMIISI: TPY30BHK CO CKOPOCTHIO V1 U JIETKOBOM
aBTOMOOMJIb CO CKOPOCTHIO V2. C MaTpyabHOTO BEPTOJIETA 3aMETUIIHN, YTO B HEKOTO-
pBbIii MOMEHT BPEMEHM T'PY30BUK HAaXOJIWJICS Ha pacCTOSHUU Li, a JerkoBoi aBTO-
MOOMIIb Ha paccTossHuM Ly oT epekpectka. TpeOyeTcsi OTBETUTH Ha BOTPOCHI:

a) BO3M0>HO JI1 CTOJIKHOBEHUE MAIlUH?

6) KakoBo MUHMMAaIbHOE PACCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbBI, U
KOTJa 3TO COJIMKEHUE MPOr30MIeT?

B) KaKOBa CKOPOCTh aBTOMOOMJIEH B CUCTEME OTCUETA, JBUKYIICHUCS BMECTE
C BEPTOJIETOM, €CITH BEPTOJIET JICTUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuma 1.1 (x 3amavam 1.1.1 —1.1.30)

Howmep a,’ V1, KM/ V2, KM/ LM Lo, M V, KM/4
3a]a9u
111 60 54 72 500 1000 216 JIETKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 Py30BOMY
1.14 30 54 90 600 1200 288 Py30BOMY
1.15 30 54 72 500 1000 216 rPY30BOMY
1.1.6 45 36 72 750 1000 190 JIETKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 Py30BOMY
1.1.9 30 54 72 500 1000 216 rPY30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 Tpy30BOMY
1.1.12 30 36 54 600 1200 288 Tpy30BOMY
1.1.13 30 54 72 750 1000 216 JISTKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JIETKOBOMY
1.1.16 60 36 72 500 750 216 IrpPy30BOMY




1.1.17 60 54 90 300 600 240 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Tpy30BOMY
1.1.20 30 54 90 600 1000 240 IpPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Trpy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY
1.1.25 45 54 72 500 800 288 JIETKOBOMY
1.1.26 90 36 90 500 1100 216 rpPy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3amada 2. OMHOPOAHBIM IIap Macchl M CKaThIBaeTCs 0€3 CKOJIBKEHHS I10
HAKJIOHHOM IUIOCKOCTH, COCTABIISIFOIIEH YroJl o ¢ ropu3oHToM. Hantu:

a) YCKOpeHHeE IIeHTpa I11apa;

0) 3HaueHue kodPduIlMEeHTa TPEHUS W, IPH KOTOPOM CKOJIbKEHHUS HE OY-
ACT,

B) KHHETHUYECKYIO DHEPTHIO I1apa yepe3 BpeMs 1 mociie Havasa JBHKCHHUS.

Tabmuma 1.2 (x 3agagam 1.2.1 —1.2.30)

Howmep m, Kr a, t, c
3aJ1a49u
1.2.1 5 30 1,6
1.2.2 2 45 1,2
1.2.3 3 60 1
1.2.4 6 30 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

3anaua 3. 3aKOH IBMKCHUS IPy3UKa, IPUKPEILICHHOTO K MPYXHHE, B OTCYT-
cTBHUH 3aTyxaHus uMmeeT Bug X (1) = Xo Sin (Wt + @),

['ne Xo - amrMTyna Koyebanus, W — IIUKJINYECKas 4acToTa, (o — HaYaIbHasl
daza.

OmnpenenuTh HavYaIbHYIO0 KOOPIWHATY, HAadyajdbHBIC U MaKCHMaJbHbIC 3HAUE-
HHUSI CKOPOCTH U YCKOPEHUs rpy3uka. [locTpouTts rpaduku 3aBUCHMOCTH KOOPAMHA-
ThI, CKOPOCTH M YCKOPCHHS OT BPEMEHHU.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Howmep Xo0, M W, paz/c ©o
3a1a4n
1.3.1 0,05 6,28 w/2
1.3.2 0,02 3,14 w/2
1.3.3 0,03 6,28 n/4
1.34 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 w/2
1.3.10 0,055 1,57 w/2
1.3.11 0,05 4,71 n/4
1.3.12 0,02 7,85 0
1.3.13 0,03 6,28 n/6
1.3.14 0,01 3,14 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 w/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 w/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KommnuiekT 3aiaHuii 1Jisl BBINOJIHEHHUSI PACUETHOM padoThI Ne 2
110 OYHOM, 0YHO-3204HOI (popMe 00yUeHusI
no gucnuiuinae Pusuka

Pa3nen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

3anaya 1. B cocyne o0beMom V HaxoauTcs L MOJb raza npu HOpMaabHOM
naBieHud. Bo cKoOJbKO pa3 HalO YBEIUYUTH TEMIEPaTypy, YTOObI 1aBIICHUE yBEIHU-
quI0Ch B N pa3? CpaBHUTH € pe3yabTaTaMHU JUIsl HCAIBHOTO Ta3a.

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

Howmep ras V, 1 v, MOJIb n
3a71a4u
2.1.1 BOZOPO/T 200 300 3
2.1.2 renui 100 100 2
2.1.3 aprox 150 200 25
214 asor 250 250 15
215 KHCJIOPO/T 300 150 1,8
2.1.6 OKHCBH yTIIepoja 350 350 3,5
2.1.7 JIBYOKHCH YTIepoaa 120 300 5
2.1.8 BOJISTHOM T1ap 180 100 45
2.1.9 MeETaH 210 200 4
2.1.10 9TaH 220 250 2,6
2.1.11 pona” 160 150 2,8
2.1.12 OyTaH 260 350 3,2
2.1.13 aleTHUIIEH 280 300 3,4
2.1.14 JIBYOKHCH CEpbl 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 reinnmn 150 250 3
2.1.17 aprox 250 150 2
2.1.18 azoTr 300 350 2,5
2.1.19 KHCJIOPOJ 350 300 15
2.1.20 OKHCh yTiIepoja 120 100 1,8
2.1.21 JIBYOKHUCH yTiiepoJia 180 200 3,5
2.1.22 BOJSTHOM map 210 250 5
2.1.23 MeETaH 220 150 45
2.1.24 JTaH 160 350 4
2.1.25 TIPOTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTHIIEH 200 200 3,2
2.1.28 JIBYOKHUCH CEPHI 100 250 3,4
2.1.29 BOJIOPOJ, 150 150 2,7
2.1.30 e 250 350 3,1

3agauda 2. B cocyne moj mopiiHeM Haxoautces ra3 Maccod M. Kakoe konu-
YECTBO TEIUIOTHI HAJ0 3aTPATHTh, 4YTOOBI HarpeTh ra3 Ha AT? Ha ckoibpko mpu sTom
MOJTHUMETCS MopIIeHs? Macca nopmHs M, miIomnaas ero MmonepeyHoro ceueHus S.
JlaBieHue Haj TTOPIIHEM P.




Tabnuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Homep Ta3 m, r AT, K M, Kr S, cMm? p, kI1a
3a71a4u
2.2.1 a3or 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 reiaui 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.25 asor 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCh yTriepoza 2 15 1 20 100
2.2.8 JIBYOKHCH yTJIepoJia 5 20 0,5 25 80
2.2.9 BOJISTHOM T1ap 2,5 25 15 10 120
2.2.10 METaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90
2.2.12 rejanmn 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 asor 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 15 20 120
2.2.16 OKHCBH YIiiepoja 1,5 10 2 25 110
2.2.17 JIBYOKHCH YTIEpoaa 2 15 2,5 10 90
2.2.18 BOJISTHOM map 5 20 3 15 130
2.2.19 MeTaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 35 5 0,5 25 80
2.2.21 rejvi 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 asor 2 20 2,5 20 90
2.2.24 KHCJIOPOJT 3 25 3 25 130
2.2.25 OKHCBH YyIiIepoja 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoja 1,5 10 0,5 15 80
2.2.27 BOJSTHOM map 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOpPOJL 2,5 25 2,5 10 90
2.2.30 reaui 3,5 5 3 15 130

KommuiekT 3aganuii 1isl BBINOJHEHUS pacyeTHOU padorel Ne 3
110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUH
o aucrmiuinae Pusuka

Pasznea 3. DiiekTpocTaTuka

3amaya 1. Ha puc.l nmoka3zansl TOUKH, PaCIOJIOKEHHBIE B y3JIaX PELIETKU C
sueiikor B (hopme kBagpara co ctopoHoit @ = 0,1 M. B HEKOTOpBIX y37aX pPEHIeTKH
pacnosoXkeHbl ToueuHble 3apaabl Q1, .... Qg, BEIUYMHBI KOTOPBIX C Pa3MEPHOCTHIO
uKn (1 uKn = 10 ° Kn) ykasansl B Tabnune 1. B ocTanbHBIX y31ax 3apsabl OTCYT-
CTBYIOT. Onpenennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOM B mocienHeM ctonlue Tabmuubl. Chenaite cXxeMaTHUYEeCKH PUCYHOK
JIMHAW HANPSDKEHHOCTH JIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsiOB.
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Ta6auma 3.1 (k 3agauam 3.1.1 — 3.1.30)
Homep Bein4unnbI 3apsaoB Homep
1 2 3 4 5 6 7 8 9
3.11
1 1 2 7
3.1.2
2 1 1
313
2 1 1
314
3 1 1 1
3.15
1 1 2 1
3.1.6
1 1 2
3.1.7
1 2 1 2
3.1.8
3 1 1 1
3.1.9
1 1
3.1.10
1 2 1 2
3.1.11
1 1 1 1
3.1.12
1 2 1
3.1.13
1 1 1 1 1 1
3.1.14
1 1
3.1.15
1 2 1
3.1.16
1 1 1 1
3.1.17
1 1 1 1
3.1.18
1 2 1
3.1.19
1 1 1 1
3.1.20
1 1
3.1.21
2 2 2 2
3.1.22
2 1 1
3.1.23
2 1 1
3.1.24
1 1 2
3.1.25




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

3agaya 2. PaBHOMepHO 3apsbkeHHas cepa paguyca Ri okpykeHa cioem
JTURIIEKTPUKA, BHEIIHUN paguyc Kotoporo R; . 3apsan cdepsl paBeH Q, AusiaexTpu-
Yyeckasi MPOHUIAEMOCTh MaTepuaina cios €. HapucoBaTe Tpaduk 3aBUCUMOCTH
HaIPSHKEHHOCTH M MOTEHLMANIa 3JEKTPUUYECKOTO IMOJsl OT PACCTOSHUS 0 LIEHTpa
cdepbl U BBIYUCIUTH MOBEPXHOCTHYIO IIIOTHOCTD 3apsia AUDJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3apaun R1, cm Rz, cm Q, uKn €
321 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
3.29 25 30 -10 2,5
3.2.10 5 25 -10 9
3.2.11 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3.2.21 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9




KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHSI PACYETHOM padoThI Ne 4
110 OYHOM, 0YHO-32049HOI (popmMe 00yUeHHSs
no gucnuiuinae Pusuka

Pa3znes 4. DyieKTpoIMHAMUKA

3amaya 1. Ot UCTOYHUKA, PA3HOCTh MOTEHIIMATIOB Ha KiieMMax KoToporo Uy,
TpebyeTcsi mepenaTh MOIIHOCTH P Ha paccrosHue L. Jlomyctumas «moteps»
HanpsDKEHUs B MpoBoAax N. PaccuuraiiTe MUHMMaIbHOE CEUYEHUE S MEIHOTO IMPO-
BOJIa, IIPUTOJTHOM JJIS1 STOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3a1a4u
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4,1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4,1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3
4,1.22 200 10 4 1,5
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4,1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agauya 2. C xakuM Kod3(QGUIIMEHTOM TOJIE3HOTO JIEHCTBUSI pabOTAeT CBUH-
HOBbIM akkyMyusTop, DC kotoporo U, eciii BO BHENIHEN LENH CONPOTUBICHHEM
Ruzert tok | ? Kakyto MakcuManbHYO TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHewHel nenu? Kak npu atom uzmenutcs ero KITJ[?



Ta6auna 4.2 (k 3agauam 4.2.1 — 4.2.30)

Homep Uu,B R, Om I, A
3agaum
42.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
424 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4.2.11 1,95 0,25 4,2
4,212 1,85 0,2 54
4.2.13 2,30 0,18 5,7
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 19 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 5,4
4.2.27 1,65 0,18 57
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KomiuiekT 3aianuii 1Jisl BBINIOJIHEHHMSI PACYETHOM PadoThI Ne 5
110 OYHO, 04HO0-32049HOI (popMe 00yUeHUH
o aucrmiinae Pusuka

Pasne 5. DieKTpoMarueTu3m

3agaya 1. YacTtuia maccel M ¢ 3apsAi0M (] BJIETAET B IJIOCKUN KOHAEHCATOP
JUTMHBL L TIoJT yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yrioMm f . Haiitu
MEPBOHAYAJIbHYI0O KUHETHYECKYI0 3Hepruto yactuubl Wy, eciii HanmpsiKE€HHOCTb

QJICKTPUYICCKOT'O ITOJISI BHYTPHU KOHACHCATOpPA E.
Ta6auma 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, HKn L, cm a,° p,° E, xB/m
3aJa4u
51.1 1 1 5 /3 /4 1
5.1.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 0,5 -1 3 n/3 n /4 3




515 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 T /4 /6 1
51.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 T /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 T /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
51.21 5 -3 5 w/3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 7 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3amaya 2. DIEKTPOH IBUXKETCA B OAHOPOAHOM MATHMTHOM IIOJIE C MHIYK-
uen B Tak, 4TO BEKTOP €ro CKOPOCTH, PABHOM 0, COCTABIISIET C HANPABICHUEM BEK-
TOpa MHAYKIIMM MAarHATHOTO TOJS yrod a. OnpenenuTts paanyc U IIar BUHTOBOU
JIMHUY, TI0 KOTOPOM OYJET ABUTATHCS 3JIEKTPOH.

Tadauua 5.2 (x 3axavam 5.2.1 — 5.2.30)

Homep B, Ta v, MMm/c a,®
3aaa4u
521 0,01 2 /3
5.2.2 0,03 10 /4
5.2.3 0,02 1 /6
5.2.4 0,05 5 /3
5.25 0,04 9 /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 /3
5.2.8 0,02 7 /4
5.2.9 0,05 6 /3
5.2.10 0,04 8 /6
5.2.11 0,01 2 /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 /3
5.2.14 0,05 5 /4
5.2.15 0,04 9 /6




5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 / 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

KpuTtepun onenku pacuetnoix pador Ne 1, 2, 3 B 1 ceMecTpe 1o 04HOIi,
0YHO-32049HOI (popMe 00yUeHUHA

MaxkcruManabHOE KOJWYEecTBO 0ajyioB 3a TPH pacueTHbIe paboThl B 1 cemecTpe
15 0a/1J10B:

5 0aJuIoB 3a MEpPBYIO PACUETHYIO padoTy,

5 0aJuIoB 3a BTOPYIO pacyeTHYIO padboTy,

5 0aJuIoB 3a TPETHIO PACUETHYIO padoTy,

MuHUMalIbHOE KOJMYECTBO 0aJIOB 3a TPU pacueTHbIE paboThl B 1 cemecTpe
9 6aJ10B.

[Tpu onenke pacueTHo-TpadUUecKuX padoT IeIeco00pa3HO PYKOBOICTBOBATh-
Csl CIICAYIOIIMMHU KPUTEPUSIMH OIEHKU 3HAHHM M0 (PU3MKE, YUUTHIBAS JOMYIICHHBIC
CTYJI€HTaMU OIIMOKHN W HEJIOUETHI.

I'pyovimu sBASIOTCS OMINMOKHU, CBUAETEIBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (PM3UYECKUE TEOPUHU M 3aKOHBI WM HE yMEET MPUMEHSTh UX TPH pele-
HUW 3a]1a4d Pa3IMYHBIX TUIIOB; HE 3HAeT (opMys, rpadUKOB, CXEM WA HE yMEeT
MPUMEHSATh UX K PEIICHUAM 3a7a4; HEe 3HACT eAUHUI] (U3HUCCKUX BEITUYNH WU HE
YMEET TOJB30BaThCs MMU; K TPYOBIM OIMMOKAM OTHOCATCS TaK)Ke HEMPaBUILHO
copMyIMpPOBAaHHBIE BOMPOCHI 33Ja4l WJIM HEBEPHBIE OOBSACHEHUS XO/a €€ pelle-
HUS, HE3HAHNE MIPUEMOB PEIICHHUs 3a7a4, a TAaKXKe OIMNOKH, CBUIETEIbCTBYIOLINE O
HEIMPaBUJILHOM TTOHUMAHWW YCIIOBHS 3aJIa4ll WM MCTOJKOBaHUS perneHus. Kaxmas
rpy0as ommoOKa orieHuBaeTcs Muryc 1 6a.

Hezpyovimu owubdKkamu SBISIOTCS HETOYHOCTHh 4YepTeka, rpaduka, CXEembl;
MPOITYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUI] (DU3UYCCKUX BEIUYHH,
BBIOOp HEPAIMOHAILHOTO XoJa pemienus. Kaxmas Herpyoasi ommoKka OIeHUBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCATCS: HEpAIIMOHAJILHBIC 3aITUCHU MPU BBIYUCICHUAX, HEPa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIEHUH 3a/1a4; OTICTbHBIC
MOTPENTHOCTH B (POPMYIMPOBKE OTBETA; OT/ACIbHbBIC OIMIMOKH BEIYMCIUTEIILHOTO Xa-
paktepa; HeOpexHOe BBHINIOJIHEHUE 3alluce, yepTexeil, cxem, rpadukoB. Kaxmbii
HenoueT oueHuBaercs munyc 0,25 banna



WuTepBan 0aiioB pedTHHTa CTYACHTA 33 KaKAVIO PACYEeTHYIO padoTy co-
CTaBJISCT:

4,0 <R <5,0 6ana ecnu CTYIEHT BBITIOJHUAI PabOTy MOTHOCTHIO 0€3 OMHOO0K
Y HEJIOUETOB WJIM MPU BBIMOJIHEHUH PaOOTHI MOJHOCTHIO 0€3 OIMOOK U HEIOUETOB,
HO TIPU HAJTMYUU He O0Jiee OIHOM He aKKypaTHOM 3alKCH.

3,0 < R < 4,0 6anaa craButcs 3a paboTy, BBIIOTHEHHYIO TOJHOCTHIO, HO TIpU
HAJIMYUH B HEW He Oojiee 0HOM HerpyOoil OmMMOKK U OJJHOTO HEeJIo4eTa Wiu He 00-
Jee IBYX-TPeX HEIOYETOB.

2,5 < R < 3,0 6anna craBuUTCS B TOM CiIydae, €CIH CTYJACHT MPaBHIBHO BbI-
MIOJTHUIT HE MeHee 2/3 Bcel paOoThl WIIM IOMYCTHII: HE 00Jiee OJJHOM Ipy0oil OlMOKU
U JIBYX HEJ04YETOB, WKW HE Oojiee OJHOU rpyOol W OAHOM HerpyOoil omuOKu, UM
He 0oJiee NBYX-TpeX HErpyObIX OIIMOOK, WIIM OAHY HEerpyOyro OIIMOKY U TPH HEMO-
qera.

R<2,5 6ajua cTaBuTCs, KOTa YUCJIO OMHMOOK M HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WIJIM €CJIU TPABWIHHO BHI-
MOJIHEHO MeHee 2/3 Bceil paOdoThI.

Kpurepuu ouenku pacuerHoit padorst Ne 4, 5 Bo 2 cemecTpe 110 04HOM,
0YHO-32049HOM (popMe 00yUeHUHA

MakcumaibHOE KOJUYECTBO OaJIIOB 3a JIBE pacueTHbIE PaOOThI BO 2 CEMECTpe
8 0aJ10B:

4 Gana 3a IEPBYIO paCUETHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

MuHUMalTbHOE KOJUYECTBO OAJIJIOB 32 JBE pAacUETHBIC PaOOThI BO 2 CEMECTpE
4 6aJia.

[Ipu onienke pacueTHO-rpaUUECKUX padoT 11eJ1IecO00pa3HO PYKOBOICTBOBATh-
Csl CIIEAYIOIIMMHU KPUTEPUSAMH OLEHKU 3HAHWM MO (PU3MKE, YUUTHIBAs JOMYIICHHBIE
CTYJE€HTaMHU OIIMOKH U HEJIOUETHI.

I'pyovimu SBASIOTCS OLIMOKU, CBUAETENBCTBYIOIINE, YTO CTYIAEHT: HE YCBOMWII
OCHOBHbIE (PM3UUECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh UX NPH pelie-
HUUW 33Jla4 Pa3IMYHBIX TUIOB; HE 3HaeT GopMmys, rpaduKOB, CXEM HJIA HE yMEeT
MPUMEHSTh UX K PEHICHUSIM 3aJ1a4; HE 3HAET eAUHUI] (U3NUECKUX BETUYHH WU HE
YMEET MOJb30BaThCsl UMU; K TPYOBbIM OIIMOKAM OTHOCATCA TaKKe HENPaBUIBLHO
c(opMyIMpPOBaHHbIE BONPOCHI 33J]aul WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHUE MPUEMOB PEIICHUs 3aja4, a TaKXKe OINOKHU, CBUJIETEIbCTBYIOLINE O
HEMPaBUJILHOM MMOHUMAHWHU YCIIOBUS 3aJla4ll WM UCTOJKOBaHUS perieHus. Kaxnas
rpy0as ommbOka orieHuBaercs muryc 0,7 oann.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbl;
MPOIYCK WJIM HETOYHOE HAMMCAHWE HAMMEHOBAHUS €IUHUL (DU3UYECKUX BEIUYMH;
BBIOOp HEpAIIMOHATBHOTO X0/a pemieHus. Kaxmas HerpyOas onmmOka OlleHUBAETCs
munyc 0,5 banna.

K neoouemam oTHOCATCS: HEpAIMOHAJIbHBIE 3AMIMCU MPU BBIYUCIECHUAX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, MPEe0Opa30oBaHUil U peIIEHUH 3a/1a4; OTAETbHbIE
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTAEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-



pakTepa; HeOpeKHOE BBITIOJIHEHUE 3aluce, yepTexeil, cxeM, rpagukoB. Kaxmapiii
HeJl0ueT oneHuBaercs munyc 0,25 bania

WuTepBan 0aiioB pedTHHTa CTYACHTA 33 KaKAVIO PacYeTHYIO padoTy co-
CTaBJISCT:

3,3 <R <4,0 6ansa ecnu CTYEHT BBITIOJHUAI PabOTy MOTHOCTHIO 0€3 OMHUOO0K
Y HEJIOUETOB WJIM MPU BBIMOJIHEHUH PaOOTHI MOJHOCTHIO 0€3 OIMOOK U HEIOUETOB,
HO MPY HAJIUMYUU He OoJiee OIHOM HE aKKypaTHOM 3amucH.

2,6 < R < 3,3 6ays1a ctaBUTCS 3a pabOTy, BHIMOJHEHHYIO MOJHOCTBIO, HO TIPH
HaJIM4YMU B HEHl He Oosiee 0JHON HerpyOoi OMMOKU U OJTHOTO Helo4eTa Uik He 0o-
Jiee IBYX-TPeX HEJI0YETOB.

1,9 < R < 2,6 0a/u1a cTaBUTCS B TOM Clly4yae, €CIU CTYACHT HNPaBWIbHO BBbI-
MIOJTHUIT HE MeHee 1/2 Bcelt paboThl WIIM IOMYCTHII: He 0oJiee OJHOM Ipy0oil OIIMOKH
W JIBYX HEJ0YETOB, WU He Oojiee oJHOM rpyOoi u oJHON HerpyOo OIMMOKU, WU
He OoJsiee ABYX-TpeX HErpyObIX OMIMOOK, WM OJHY HErpyOyro OIIMOKY U TpU HEJNO-
geTa.

R<1,9 6aqua cTaBuTCs, KOTJa YUCIO OMHMOOK M HEJOUYETOB MPEBOCXOIUT HOP-
My, TIPA KOTOPOH MOKET OBITh BBICTABIICHA OIICHKA «3», WJIA €CIIU TPABWIBHO BBI-
MOJIHEHO MeHee 1/2 Bcell paboThI.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem Mexanuueckuu
Kageopa Hukn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

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

[Ipoduns/mporpamma: O60opynoBanue HedrerazonepepaboTKu

CamocrosiTesibHasA padoTa CTyICHTOB
1o UCUUIUTNHE DU3nKa

Hepeqenb TEM O KOHCIICKTOB
Pa3zgea 1. Pusnueckne 0OCHOBBI MEXAHUKH
1. Peﬂﬂmueucmcxaﬂ MeXaAHUKAa

Paznen 2. MosiekynsipHasi pu3uka U TEPMOTMHAMUKA.
2. Aesnenus nepenoca: ouggysus, menionpoeooHocmy, 8513K0CHb.

Paznea 3. DinexrpocraTuka
3. Ceenemosnekmpuxu.

Pasnea 4. DnexTpoarnHaMUKa
[To nanHOMY pa3yeny KOHCIEKT He MPeyCMOTPEH.

Pasnen 5. DnekTpoMarHeTusm
4. Maenummuvie nonsi conenouda u mopouod.

Pa3nea 6. DiekTpoOMarHuTHEIE KOJIEOAHMS U BOJIHEI
5. Pe3onanc nanpsoicenuil. Pe3onanc moxos.

Pasnen 7. 'eomeTpuueckas ¥ BOJIHOBAsI ONITHUKA
6. Illonamue o eonoepaghuu.

Pasznea 8. KBaHTOBO-ONITHUECKHE SIBICHUS.

7. Onmuyeckue K8anmosvle cenepamopeal.

Pa3nes 9. ®usuka sapa ¥ 2JIEMEHTAPHBIX YaCTHULL.

8. Ilepcnexmusvi pazeumus sdepuoii snepeemuxu. Ipobrema ynpaeisemvix mepmosoep-
HbIX PeaKyui.

KOHCHEKTHI BBIMOJHAKOTCA MUCBMEHHO B CHENUAIBHBIX TETPAAsSX MJIsSI CaMo-
CTOSITEJIbHOM paOOThI CTY/ICHTOB.



Kpurepuu ouenuBanusi Koncnekros CPC
1 cemecmp
OYHAs, OUHO-3A0YHAS hopma
MakcuManbHOE KOJMYECTBO OaIoB 3a KOHCIEKTHI IO mpem pazaeinaM Ne
1.2.3 B 1 ceMecTpe 10 OYHOW, OYHO-3204YHOM (hopMe 0oO0yueHHs 5 0aJLI0B, T.€. 3a
KaKJI0€ TMOJTHOE PACKPHITHE TEMbl MaKCHUMAJIbHOE KOJWYECTBO 0ajIOB COCTABIISICT
1,67 Oamna.

MuHHMAJILHOE KOJHMYECTBO OaIOB 3a KOHCIIEKTHI IO mMpem pasaciam
Nel.2.3 B 1 cemecTpe mo O4YHOM, OYHO-3a04HOM (hopMe oOyueHus 3 0ajuia, T.e. 3a
Ka)KIbIH KOHCIIEKT MUHMMAaIbHOE KOJIUYECTBO 0anioB cocraBisieT 1,0 Oamn.

JI1s1 Toro 9T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HEOOXOIMMO HalMcaTh €ro Ha
1,0 6amtoB u BeIIe. [Ipu MOBTOPHOM NEpPENUCHIBAHUMN KOHCIIEKTa B UTOTOBBIN peil-
THUHT UJET CPEIHUIN OasuT MO BCEM MOMBITKAM.

1 cemecmp
3a04Has popma

MakcuManbHOE KOJMYECTBO OaIoB 3a KOHCIEKTHI IO mpem pazaeiiaM Ne
1.2.3 B 1 cemecTpe 1o 3a04HOU hopme oOyueHus 15 60aa10B, T.€. 3a KaXXKI0€ I0JI-
HOE PaCKpPbITUE TEMbI MAKCUMAIBHOE KOJIMYECTBO 0AJJIOB COCTABISAET S Oasia.

MuHNMaAJIFHOE KOJIMYECTBO OAJIJIOB 3a KOHCIIEKTHI 110 mpem pazaeiam Nel.2.3
B 1 cemecTpe 1o 3a04HOM hopme 00yueHus 9 0aJji1a, T.€. 3a KaXKIbIi KOHCIIEKT MU-
HUMaJbHOE KOJINYeCTBO 0asIoB cocTaBisaeT 3,0 Oaml.

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBIM, HEOOXOAMMO HAMCaTh €ro Ha
1,0 6annoB u BeImie. [Ipy MOBTOPHOM IepeNUChIBAHUN KOHCIIEKTa B UTOTOBBIM peii-
THUHT UJET CPeAHUIN OasuT M0 BCEM MOMBITKAM.

Kpurepuu onenuBanus koncnekros CPC
2 cemecmp
OUHAS, OYHO-3A0YHAs, 3A0UHAS hopma

MakcuMaabHOE KOJMYECTBO OaIoB 3a KOHCHEKTHI IO mamu pasjaenaM Ne 5.
6, 7. 8,9 Bo 2 cemecTpe MO OYHOM, OYHO-3a0YHOH, 3a04HOH (hopme oOyueHus 8
0aJLJI0B, T.€. 32 KaXJ0€ MOJHOE PACKPHITUE TEMbl MAaKCUMaIbHOE KOJIMYECTBO Oall-
JIOB cocTasister 1,6 Oamna.

MuHNMaAJIbHOE KOJMYECTBO OAJUIOB 3a KOHCIEKTHI O mamu pasjnenaam Ne 5,

6, 7. 8,9 Bo 2 cemecTpe MO OYHOM, OYHO-3a0YHOM, 3a04HOM (hopme oOydenus 5
0aJJI0B, T.€. 32 KaXKJIbI KOHCIICKT MUHMMAJILHOE KOJMYECTBO OalyIoB COCTABJISIET
1,0 Ga.

J11st TOro 4YT0OBI KOHCIIEKT CUHMTAJICS CIAaHHBIM, HEOOXOUMO HalmucaTh €ro Ha
1,0 6annoB u Beie. [Ipyu MOBTOpHOM NEpENUCHIBAHUHM KOHCIIEKTa B UTOTOBBIN Peii-
THUHT UJET CPEAHUI OajlT IO BCEM IOIBITKAM.




MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpagnenne noarorosku: 15.03.02 TexHoa0rHYeCKHe MAIIUHBI U 000PYIOBaHUE

TIpoduis: O6opynoBanue HedTerazonepepadoTKu

Cemectp 1

YTBEPXKJIAIO

-

3as.ukinom ®MJ] &7 T.I Makycesa
15.03.2023 r.

JK3aMeHAMOHHBIN Omaer Ne 1
1. Hpocmpancmeo. Bpems. Heudicenue.

2. Bsaskocmb (eHympennee mpenue)

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

Ha pucynke nzobpaxken nukn Kapao B koopaunarax (T,S), rme S-sHTpomus.
AnnabaTHoe pacuIMpeHHe IPOUCXOAUT Ha JTale ...

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

CocraBuTeb: s e E.B. SIkosnesa

MuHHCTepCTBO HAyKH M BhICIIEro oOpa3oBanus Poccuiickoit deneparyn
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((riran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANINHBI U 000PYIOBAHIE
TIpodmns: O6opynoBanue HedyTerazonepepadoTKu

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIN OnieT Ne 2
1. Ckxopocms u yckopenue. Ilpocmetiuiue 6udbl O8UINCCHUL MAMEPUALLHOU MOYKU.
2. Tenaonposodnocniv.
3. Homox sexmopa nanpsaxcennocmu. Teopema I'aycca 018 anekmpocmamuieckozo nos
4. Bwibepume odun eapuanm omeema
P F 3 o
Ha (P,V)-mnarpamme m3o00paxen muknndeckuid mporecc. Ha ygactkax AB-BC temmnepaty-
3 bae - pa...
P BAPUAHTHBI OTBETOB:
z2r 1) na AB — noBsInaercs, Ha BC - monwmkaercs;
’ 2) MOHMXKACTCS;
Di 71— C 3) Ha AB — nonmxaercs, Ha BC - noBbImaercs;
4) moBBIIIACTCS.

CocTaBuTEb: > S E.B. SIkosresa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOTHYECKHE MALIMHBL X 000PYIOBaHUE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
YTBEPXIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 3
1. Venosas cxopocme. Yenosoe yeckopetue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovis—Jlenya.

4.  Bwibepume 0dun eapuanm omeema
Ha pucynkax n300pakeHbl 3aBUCHMOCTH OT BPEMEHH KOOP/IMHATHI ¥ YCKOPEHUs MAaTepUaIbHON TOUKH, KOJISOIIOMICHCS M0 rapMo-
HUYECKOMY 3aKOHY.

[luknnyeckas yacrora KoseOaHwii-
TOYKH paBHA
BAPUAHTBI OTBETOB:
1)2ct 2)1ct
3)4ct; 4)3ct
CocTaBuTeb: ( . S E.B. SIkoBneBa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm

HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riman)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTEeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbI U 000py/I0BaHHE
TIpoduns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3ap.uuknom GMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAaIMOHHBIN OnaeT Ne 4
1. 3axouwi Hoiomona.
2. Buympennss snepaus peaibnozo 2asa.
3.  Dnexmpocmamuyeckoe none u e2o nanpsasicennocms. Cuioble AuHuU.
+
4. Bwibepume 0dun sapuanm omeema. MatepuanbHas Touka M IBIKETCS 10 OKPYKHOCTH cO cKopocThio © . Ha

—

puc. 1 okasaH rpahuK 3aBHCHMOCTH MPOEKIMH CKOPOoCTHY, OT BpeMeHH ( © — eMHUYHEIH BEKTOP MOJIOKH-
-
TELHOTO HanpaBieHus, V; — mpoekius ¥ Ha 970 Hanpabienue). [Ipi 3TOM ISl HOPMAIBHOTO An M TAHICHIIH-
AJIBHOTO AryCKOPEHHUS BBINOJIHAIOTCS YCIOBH. . .
re— BAPUAHTBI OTBETOB:

1) an - yMmeHbIIaercs, a; — MOCTOSHHO;

2) an— yMEHBINAeTCs, a; - YMEHBIIACTCS;
3) an— IOCTOSIHHO, a; — TIOCTOSIHHO;
4) a, — MOCTOSIHHO, a; — YMEHBIIIAETCS

CocTaBuTelb: ( o E.B. SIkoBnera



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE

Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
YTBEPXJIAIO
3ap.umkiom ®MJ] &7 T.I.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OmaeT Ne 5

1. 3axowuwi coxpanenus umnyvca.

2. Daszosvie nepexodsi. Hzomepmul peaibho2o 2asd.

3.  Pazsemenennvie yenu. Ipasura Kupxeoga.

4. Buibepume 00un sapuanm omeema

CpenHsisi KMHETHYECKas HHEpPrus MOJEKYJIbl HJeaJbHOrO rasa NpH Temmeparype I paBHa 8:lkT’ 3mecs | =
2

Nn + Ngp + 2Nk , tae Nn yNep U Nk— unciio creneHeil cB0OOABI MOCTYIIATEIBHOIO, BPALATEIbHOIO U KOJI€0aTeIbHOIO
JIBIDKCHU I MOJIEKYJIbI. [l aTOMapHOTO BOOPO/Ia YUCIIO | PaBHO. ..

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

CocTaBuTelib: Ao 2 E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPEKACHHUS BBICIIETO 00pa30BaHUA
«KazaHckuil HAMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuil
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAINHBI U 000PYyIOBAHHE
TIpoduns: O6opynoBanue HedTerazonepepadoTKu
Cemectp_1

YTBEPXJIAIO

.

3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.

JK3amMeHAIMOHHBIH OnieT Ne 6
1. Paboma u mowmocme.

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

3. 3axon Kynouna. EQunuybl usmepenus 3apsaoa

4. Bwibepume 0dun apuanm omeema
JIMcK HAaYMHAeT BPAUIATHCS 0] ACHCTBHEM MOMEHTa CHJI, TpaQuK BPEMCHHOW 3aBHCH-
MOCTH KOTOPOTO TPEJICTaBJIEH Ha PUCYHKE. YKaKUTE TpaduK, NPaBUIBHO OTPAKAIOIIHIA
3aBUCUMOCTD YIJIOBOM CKOPOCTH JIUCKA OT BPEMEHHU:

BAPUAHTBI OTBETOB:

w

CocraBuTens: Aroa— 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOTHYECKHE MALIMHBL X 000PYIOBaHUE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] &7 T.I Makycesa
15.03.2023 r.
IK3aMeHAIUOHHBIH OniteT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepeus.
2. Oumponus. Bmopoii 3axon mepmoOuHamuxu.
3. Cmoponnue cunvl. Dnexmpodsudicywias Cuaa u HanpajiceHue.
4. Buibepume 0dun eapuanm omeema

CucremMa COCTOUT U3 TPeX IApOB ¢ MaccaMu mi=1 Kr, mpy=2Kr, m 3=3 KT, KOTOPbIE JBUTAIOT-
¢ TaK, Kak [I0Ka3aHO Ha PUCYHKE

Ecmu cxopoct mapoB paBHBEI v1=3wm/c, v2=2m/c, v3=IM/c, TO BeIHINHA CKOPOCTH WEHTpa
Mace 3TOH CHCTEMBI B M/C paBHa...

BAPUAHTBI OTBETOB:
1) 10; 2)5; 3)§; 4) 4.
3 3
CocTaBuTe/ib: Ao £ E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOIOIMYECKUI YHUBEPCUTET»
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOTHYECKHE MANINHBI U 000PYIOBAHKE
Tpodms:_ O6opynoBanue HedTerazonepepaboTKu.

Cemectp 1
YTBEPXIAIO
3aB.IMKIOM CDMZ[% "~ T.IMakycesa
15.03.2023 1.
JK3aMeHaIHOHHBIH OnteT Ne 8
1. Homenyuanvuas snepeus.
2. Huxn Kapno. Tepmodunamuyeckas wKaia memnepamyp.
3.  Duepeus snekmpocmamuyecko2o nos.
4. Buibepume 00un eapuanm omeema

JIMCK ¥ UIWHAP UMEIOT OJMHAKOBBIE MAacChl M paamnychl (puc.). s ux MomeH-
TOB UHEPLMH CIIPABEIJIMBO COOTHOIIEHHUE. . .

BAPUAHTBI OTBETOB:
DI<ly;  2Qh=ly; 3>y

CocTaBuTeib: Aarou— E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
YTBEPXJAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OnaeT Ne 9

1. Homenyuanvnas suepzus mena dsudicyue20cs nod Qetichmeuem Cubl MANCeCmu.

2. Obpamumvie u neobpamumsie npoyeccol. Kpyeoeoii npoyecc.

3. IIposodunuku 6 snexmpocmamuyeckom noze.

4. Buibepume 00un eapuanm omeema
CIUTOLIHOM ¥ MOJIBII IIMJIMHAPBI, HMEIOIIIE OJMHAKOBBIE MAaCChl U PaJANYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA
ropky. Eciu HayanbHbIe CKOPOCTH TEJ OJMHAKOBBL, TO. ..
BAPUAHTBI OTBETOB:

1) BbllIE MOJHAMETCS CIUTOLIHOW IMIMH/IDP |

2) BBILIE MTOJHUMETCS TIOJIBIN HUITHHIID;
3) oba Tena MOJHUMYTCS Ha OJIHY M TY XK€ BBICOTY.

CocTaBuTelib: Ao 7 E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaITMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET)
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANIMHBI U 000PYIOBAHIE
Tpoduis; ObopynoBanne HedTerazonepepaboTKu

Cemectp 1

YTBEPXJAIO

-

3ap.mkiom ®MJ] &&= T.I.MakyceBa
15.03.2023 r.
JK3aMeHaNMOHHBIN OmaeT Ne 10

1. Tomenyuanvuasn suepeus ynpyeo ()@d)ODMupO@GHHOZO mena.

2. IIpumenenue nepsoeo 3axona mepfwoduHaMuKu K u306apultec;<ozwv U U30mepmudecKomy npoyeccy. Aouaba-

muyeckuil npoyecc.

3. QJzeKmpoeMkocmb ve()unem-toeo I’IDOBOOHMKCZ. Bzaumnas anexkmpoemrxocmo. Koudeucamopbz.

4. Buibepume 0dun eapuanm omeema

Ha (P,V)-nuarpamme n3zo0paxkeH nukimdeckuil nponecc. Ha yuyactkax CD-DA temmnepary-
L. . pa...

’ BAPUAHTBI OTBETOB:

2t 1) noBbImaercs;

2) na CD — noBsitaercst, Ha DA - moHmxkaercs;

DI +1— iC 3) moHmxKaeTcs;

4) ra CD — moumxaercst, Ha DA - moBsImaercs.

CocTaBuTeb: M ra E.B. SIkoBneea



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOTO YUPEIKACHHS BBICIIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerasonepepaboTku

Cemectp 1
N YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. Iepewlil 3aKoH MePMOOUHAMUKU U €20 NDUMECHEHUE K U30XODUYECKOMY HPOYECCY.
3.  Bu1600 3axona Oma 6 pamkax Kiaccuieckotl meopuil.
4, Bubepume 0dun sapuanm omsema

Ha PUCYHKaX H306pa)KeHI)I 3aBUCUMOCTHU OT BPEMCHHU KOOPAMHATBHI U YCKOPCHUA MaTepHaﬂBHOﬁ TOYKH, KoJ1e0110-
mieiics mo TapMOHHNYCCKOMY 3aKOHY.

a, mic
12 va Iuknuyeckas yacToTa KojebaHui
X, M s TOYKH paBHA

10

1 BAPUAHTBI OTBETOB:
ns S 1)4ct 2)3ct 3)2c¢

sl L 4)1ct
o5 4

25
[ 3.0

35 4
oz

4.0

EI.IZ Dj‘ EIiG DIE I.‘D 1.2
op te
4z t 1 1 1 1 t
0.2 o o5 1K 1.0 1.2 1.4
e
CocTaBuTelb: ' Ao &3 E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAINHBI U 000PYIOBAHIE
Tpoduis: O6opynoBanne HedTerazonepepaboTKu

Cemectp 1
N YTBEPXJIAIO
3ag.1ukiom OMJI /ﬁ" " T.IMakycesa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJeT Ne 12
1.  Lenmpansuwiii yoap 0syx abcomiomio ynpyeux wapos.
2. Buympennsis snepeusi 00noamomnoeo 2aza. Cmenenu c60600bl MOIEKVIL.
3. one pasnomepro 3apsicennol GeckoHeuHot RIOCKOCTL.
4. Bubepume 0dun sapuanm omeema
Ha pucynke npencraBnen rpapuk GYHKIUH PaclpeneseH s MOJIEKYN UIealbHOTO ra3a 1o CKO-
f(v) = ﬂ
poctsim (pacmipezenieaie MakcBesuia), Tae Ndv _ JIOJIS. MOJIEKYII, CKOPOCTH KOTOPBIX 3a-

KJIIOYEHbI B MHTEpBaJie CKOPOCTeH OT V 10 v+dv B pacuere Ha eIMHHILy 3TOro uHTepBana. J{ns
9TOil GYHKIMH BEPHBIM YTBEPKICHUEM SIBIISCTCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M M3MEHEHHH MOJIOXKEHHE MAKCHMyMa He MEHSIETCS,
2) np¥ HOHIKEHUH TEMIIEPaTyphl BeIMYNHA MAKCHMYyMa PacTeT;
3) npu U3MEHEHHHU TeMIIepaTypsbI IUIOLIAIb O KPUBOil H3MEHSETCS.

A

CocTaBuTeNb: Ao E.B. SIkosnesa




MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuueckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noxrorosxu: 15.03.02 TexHOTOrHIECKHE MAIIUHEI ¥ 000PYI0BaHHE

Ipoduns: O6opynoBanue HedrerasonepepaboTKu

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 1.
IK3aMeHAIMOHHBIH OmteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpogoOHUKOE.
4. Buwibepume 00un sapuanm omsema

lap u nonas cdepa, UMEIOIIHE OJMHAKOBBIE MACChl M PAIIMYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA TOPKY. Eciu
HavyaJbHbIE CKOPOCTH TEJT OAMHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe MOJHUMETCS TTOIast cdepa ;
2) 00a Tena MOAHUMYTCS Ha OJTHY U TY JK€ BBICOTY;
3)  BBIIIE TIOMHUMETCS IHAp

CocTaBuTeb: Ao E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rira)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHUS BBICIIET0 00pa30BaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbI U 000py/10BaHKE
TIpoduns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
IK3amMeHAIMOHHBIH OuseT Ne 14
1. 3axou Bcemupnozo mazomenus. I pasumayuonnoe none. Hanpsowcennocms 2pasumayuonio2o nos.
2. Paboma pacwupenus 2aza. Puzuyeckuti CMbiCll YHUBEPCANbHOU 2A30801 NOCMOAHHOL.
3. Iocnedosamenvroe u napaiieibhoe coeouHeHue HPOBOOHUKOS.
4. Buibepume 00un eapuanm omeema
T
1 . 2 Ha pucynke nzo0paxen nukin Kapuo B koopaunartax (T,S), roe S-saTponus. AamadaTHoe
- C)KaTHe IMIPOUCXOJUT Ha JTaIe ...
) ¥ BAPUAHTBI OTBETOB:
N4-1;, 2)3-4; 3)1-2; 4)2-3.
-7 - 3

[}

CocTaBuTe/ib: ' Ao oo E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

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

Cemectp 1
YTBEPXJIAIO
3ag.unkom OMJ] /ﬁ&“’ "~ T.I'Makycesa
15.03.2023 1.
JK3aMeHANMOHHBIN OmteT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpedusas onuna c60600H020 npobeza moaekyi. IdexmusHulii Quamemp MoIeKyIL.
3. Iomenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOGEPXHOCHIU.
4. Buibepume 0dun eapuanm omeema
VtA _
\ MartepuanpHas Touka M IOBIDKETCS TIO OKPY)KHOCTH CO CKOPO-
=
cteio ¥ . Ha puc. 1 mokasaH rpaduk 3aBHCHMOCTH MPOEKIHH

—

ckopoctuV; oT BpeMerH ( © — eIMHMYHBIH BEKTOD MONOKHTEb-
%

t HOTO HarpaBieHus, Vi — MPOeKIus ¥ Ha 10 Harpasienue). [Ipu

3TOM BEKTOp MOJHOI0 YCKOPEHMsI Ha pHc.2 UMeeT HalpaBJeHHE

Puc. 1

CocTaBuTens: e 7 E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEN0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANINHBI U 000PYIOBAHHE
TIpodmns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom GMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJeT Ne 16
1. Bpawaowuii momenm. Momeum unepyuu. Teopema Llmetinepa.
2. Cumecw udeanvbuuix 2a3os.
3.  Csa3b MedcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHATUYECKO20 NOSL.
4. Bubepume 00un eapuanm omeema

Ipu pacuere MOMEHTOB WHEPIIMH Tella OTHOCHUTENBHO OCeil, HE
NPOXOISIIMX Yepe3 LEHTP Macc, UCHONB3YIT Teopemy LlITeid-
Hepa. Ecnu och BpaleHHs TOHKOIO KOJIbIIa MEPEHECTH U3 LICH-
Tpa Macc Ha paccTtostHue 2R (puc.), TO MOMEHT HHEPLUH OTHO-
CHUTEJIbHO HOBOM OCH YBEJIMYUTCS B ...

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

CocTaBuTelib: ' oo E.B. SIkosnesa



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm

HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHUS BHICIIEr0 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hampasnenue nmoarorosku: 15.03.02 TexXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE
Ipoduis: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
YTBEPKIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 1.
JK3aMeHANMOHHBIN OmaeT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenus cocmosanus. Housmue udeanvnozo 2asa. I asoevie 3akombl.
3. Tepmosnexmpounas smuccus. Paboma evixoda s1ekmpona.
4. Buibepume 0dun eapuanm omeema

Ha pucyHke moxa3aH BeKTOp CHIIBI, JIeHCTBYIOIIEH Ha yacTuiy. Pabota, coBepiieH-
Has 3TON CHJIOHN IpU IEepeMEeLIeHUH YacTHIBl B TOUKY ¢ KoopAuHaTaMmH (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

1) 20 Ix; 2)15 Ik, 3)25 Ox;  4) 12 Ix.

CocTaBuTe/ib: ' Ao oo 7 E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTENbHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANINHBI U 000PYIOBAHNE
Tpoduis: ObopynoBanue HedTerazonepepaboTKu

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUS. M8EPO020 Mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochosbl 30HHOI MeopulU NPOBOOUMOCHIY MBEPObIX Mell
4. Bubepume 00un eapuanm omeema

Touka M [IBHXKETCS [0 CIIUPAJIX B HAIPABICHUH, YKa3aHHOM cTpenkoil. Hopmansroe
YCKOpEHHE M0 BeIHYKMHE He u3MeHsieTcs. [Ipi 3TOM BeNUYHHA CKOPOCTH ...
BAPUAHTHBI OTBETOB:

1) He m3MeHseTCH;

2) yMEHBIAeTCS;

3) yBEeIMUYHBAETCS.

CocTaBuTe/ib: Aaraa— E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH U BBICIIET0O oOpa3oBanus Poccuiickoit denepanuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1

PR

YTBEPXKJAIO

.

3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 19

Kunemuueckas snepaus spawenus mena.

Maxkpockonuyeckue napamempbi.

Hone 06yx beckoneyHbIX NapaiienbHblX PA3HOUMEHHO 3APANCEHHBIX NAOCKOCMElL.
Buibepume ooun eapuanm omsema

5 [pouecc n3o0paxkeHHbIH Ha prcyHke B koopauHartax (T,S), rne S — sHTpomnus, sABIsSETCS

BAPHUAHTBI OTBETOB:
1) uzobapHbIM CHKATHEM;
2)M30XOPHBIM OXJIaXKICHHEM;
3) H30TEePMUYECKUM CIKATHEM;

[}

4) aguabaTHBIM PACIIUPEHUCM.

\

CocTaBuTe/ib: Ao -.B. SlkoBnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPESIKACHHS BBICIIETO 00pa30BaHuUs
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHbI U 000py/10BaHKE
TIpodmns: O6opynoBanue HedTerazonepepadoTKu

Cemectp 1

f(v) 4

PR

YTBEPXJAIO

.

3ap.mmkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHaNMOHHBIN OmaeT Ne 20
3akon coxpanenuss MOMeHmMa UMNYIbCd.
Ocnosuvie nonosicerusi MKT.
Tonynposoonuxu. Cobcmeennas npo8oouUMoCchib NOAYNPOEOOHUKOS.
Buvibepume ooun sapuanm omeema
Ha pucynke npeacrasieH rpaduk GyHKIUM pacmpeaesicHus MOJICKY/ HaeaIbHO-

N
flv) = ——
© Ndv

ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBeia), Tie

I N

| JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBajie CKOPOCTEH OT v a0 v+dv B

z : pacueTe Ha eIMHUILY 3TOT0 MHTepBaia. s 3Toi QpyHKIINH BEpHBIM yTBEPKICHNU-
[
I
I
I
1

— J0JIA MO-

€M SIBIISIETCS TP BO3PACTAHUN TEMIIEPATYPEL: ...
BAPUAHTBI OTBETOB:
1) MakCUMyM KPHBOW CMECTHUTCS BIIPABO, B CTOPOHY OOJBIIMX CKOPOCTEH;

¥

2) IUIOIIAb MO KPUBOI yBEIUYHUTCS;
Br V. 3) MakcUMyM KPHBOM CMECTHTCSI BIICBO, B CTOPOHY MEHBIINX CKOPOCTEH.

CocTaBuTeib: Aarau— E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHekaMCKuil XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((rimman)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE

Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 1
_ VYTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 21

1. Yecnosus pasnosecus meepdozo mena. Buovl pasnosecus.

2. Ocnosnvie nonoscenus MKT.

3. Dnexmpocmamuueckoe noie pasHomepHo 3apAicenHol chepudeckoli noeepXHoCHIU.

4. Bubepume 00un eapuanm omeema

-
MoMmeHT umIyibca Tena OTHOCUTENIBHO HENOJBHKHOM OCH U3MEHSETCS [0 3aKOHY L=at . Ykaxwure rpaduk, npa-
BUJIBHO OTPa’KaIOIIUH 3aBUCIMOCTb OT BPEMEHU BEJTMUMHBI MOMEHTA CUJI, IEHCTBYIOIUX Ha TEJO.
BAPUAHTBI OTBETOB:

Il Il
M i
D ———
1) 152 b 3) b 4) g
CocTaBuTenb: ' Ao £ E.B. SlkoBneBa

MuHHCTEpPCTBO HAYKH U BEIcIIero obpasoBanus Poccuiickoit denepanuu

HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbBI U 000py/10BaHKE
TIpodmns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHalMOHHBIN OmaeT Ne 22
1. Tapmonuueckue korebamenvuble dsudicenus.
2. Cwumecb udeanvnuix 2a308.
3.  Koumaxm 31ekmponno20 u OblpouHo20 NOAYRPOBOOHUKOE.
4. Bwibepume odun eapuanm omeema
v
CucreMa COCTOHT M3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KT, m 3=3 KT, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK MIOKa3aHO Ha PUCYHKE
- Vt
Ecimu cxopoctn mapos paBHbEI v1=3wm/c, v2=2m/c, v3=1M/c, TO BEKTOpP CKOPOCTH
0 ¥ HeHTPa Macc 3TOii CHCTEMBI HAlPABIICH. ..
m, BAPUAHTBI OTBETOB:
7 m, . 1) Bxonb ocu -OY;;
) ’ Vs 2) Baons ocn +OX

3)Bmoss ocu OX.

CocTaBuTe/ib: ' oo E.B. SIkosnesa



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm

HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOJKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«KazaHCckuif HaMOHAIBHBIN UCCIIEI0BATENIBCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynemem Mexanuueckuil
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOTHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduis: O6opynoBanue HedrerasonepepaboTku

Cemectp 1
. YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Ckopocmb u yckopenus npu 2apMoHUYECKUX KOAEOAHUSX.

2. Luxn Kapno. Tepmoounamuueckas wKaia memnepamyp.

3. 3axon Kynona. EQunuysl usmepenus 3apaoa.

4, Buibepume 00uH eapuanm omeema

[Ipu pacyere MOMEHTOB MHEPIMHU Tella OTHOCUTEIBHO OCeil, He
NIPOXOJLIUX 4Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllreii-
Hepa. Ecim och BpaleHUs] TOHKOTO KOJIbLia IIEPEHECTH U3 ICH-
Tpa Macc Ha pacctosHue 2R (puc.), To MOMEHT UHEPIMH OTHO-
CHUTEJIFHO HOBOM OCH YBEJIIMUUTCA B ...

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

CocTaBuTeb: Ao 7 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BIcIIero obpasoBanus Poccuiickoii denepanun
HwmxHekaMCKui XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BaTEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAINHBI U 000PYIOBAHHE

TIpodmns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJieT Ne 24

1. Ipyocunnvii masmuux.

2. Ypaenenus cocmoanus. [lonamue udeanvnozo 2asa. I azosvie 3aKonubi.

3.  Dnexmpuueckuti mox. Cuna u nI0OMHOCHb MOKA.

4. Bwibepume odun eapuanm omeema
CpenHsisi KHHETHYECKash SHEPTHsl MOJIEKYJI ra3a mpH Temreparype 7 3aBHCHT OT MX CTPYKTYpPBI, YTO CBSI3aHO C BO3-
MOXHOCTBIO PA3JIMYHBIX BUJOB ABUXCHHA aTOMOB B MOJICKYIJIC. HpI/I YCJI0BUH, YTO UMEIOT MECTO TOJIBKO IOCTYyIIa-
TEJIHHOE U BpalaTeNIbHOE IBIDKEHUE, CPEIHsIS dHEpTHUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3, )1+ 3) O H T
SKT ST SKT S KT

CocraBuTelib: Ao E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOHKETHOTO 00pa30BaTeILHOTO YIPEXKICHHS BHICIIEr0 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuueckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE

Ipoduns: O6opynoBanue HedrerasonepepaboTku

Cemectp 1
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
JK3aMeHAIMOHHBIN OmaeT Ne 25
1. Qusuueckuii u mamemamuueckui MAAMHUKY.
2. Peanvnvie 2azvl. Ypasnenue Ban-dep-Baanvca.
3. Dnexmpocmamuueckoe none u e2o nanpscennocms. Cunosble IuHul.
4. Bwibepume odun sapuanm omseema
T 5 Ipornece nzoOpakeHHbIi Ha pucyHke B koopaunatax (T,S), roe S — sHTpomus, sSBIsAeTCS
BAPUAHTBI OTBETOB:
1) aquabaTHBIM CXKAaTHEM |
) 2)U30XOpHBIM HarpeBaHUEM;
3) u300apHBIM paclIPEHHUEM;
5 4) U30TEPMUIECKUM PACIIHPEHHUEM.
CocTaBuTelib: > prs E.B. SIkosnesa
MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’sbHOTO TOCYAAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOIO YUPEKACHHUS BBICIIEro 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAIIMHBL U 000PYI0BaHNE
Tpoduis: ObopynoBanue HedTerazonepepaboTKu
Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIH OuiteT Ne 26
1. Dwuepeusn 2apmonuneckux xorebanuil.
2. Buympennss snepeus peanbnoz2o 2asa.
3. Cmoponnue cunvt. Dnexmpoosuaicyuas cuna u Hanpsicenue.
4. Buibepume 0dun sapuanm omeema
P F 3 o
Ha (P,V)-nuarpamMme n3zo0paxkeH nukimdeckuil nponecc. Ha yuyactkax DA-AB Temnepary-
3 be- - pa...
A L, g BAPUAHTBI OTBETOB:
2 . 1) noBbImaercs;
1 i 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
Di «— iC 3) moHmxKaeTcs;
N S » 4) Ha DA — monmxkaercs, Ha AB - noBbIIaercs.
12 3V

CocTaBuTelib: oo E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

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

Cemectp 1
YTBEPXJIAIO
3ap.uukiom ®MJ] & T.I.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIN OmaeT Ne 27
1. 3amyxaowue xorebanus.

2. Ipumenenue nepso2o 3aKoOHA MEPMOOUHAMUKY K U300APULECKOMY U U30MEPMULEcKoMy npoyeccy. Aouaba-
muyecKkull npoyecc.

Tomenyuan snekmpocmamuyecko2o nois. IKEUNOMeHYUAIbHbIE ROGEPXHOCHI.

Buibepume ooun sapuanm omsema

3.
4.

du3MUYECKUii MAsSTHUK COBEpIIAECT KOJeOaHusT BOKPYT OCH, Tpoxosmieii depe3 T.O mepreHu-
KYJSIPHO TUTOCKOCTH pPHUCYHKA. JIJIsI JAHHOTO TOJIOKEHWS MasTHHKA MOMEHT CHIIBI TSDKECTH
HaIpaBJIeH ...

BAPUAHTHBI OTBETOB:

1) oT Hac MePIECHANKYJISAPHO TUIOCKOCTH PUCYHKA;

2) BBepX B IUIOCKOCTH PHCYHKA;

3) BHU3 B IJIOCKOCTH PUCYHKA ;

4) K HaM TIEPIECHNUKYIIAPHO IOCKOCTU PUCYHKA.

CocTaBuTtesb: A E.B. Skosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm

HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«KazaHckuil HalMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHbI U 000py/10BaHKE
TIpodmns: O6opynoBanue HedTerazonepepadoTKu

Cemectp_1
YTBEPXIAIO
3ap.mmkiiom OMJ] & T.I'.Makycesa
15.03.2023 1.
JK3aMeHaMOHHBIN OmaeT Ne 28
1. Bunyocoennvie konebanus. Pezouanc.
2. [epeuviii 3aK0H MEPMOOUHAMUKU U €20 NPUMEHEHUE K U0XOPULECKOMY NPOUECCY.
3.  Bwi6o0 3axona Oma 8 pamkax Kiaccu4eckoll meopui.
4. Buibepume 0dun eapuanm omeema

[Ipu pacyere MOMEHTOB MHEPIHUHU TeJla OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllteii-
Hepa. Ecam ochk BpaleHus: TOHKOTO KOJIbIla IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT UHEPLIUH OTHO-
CUTEIBHO HOBOM OCH YBEIMUYUTCA B ...

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

CocTaBuTenb: Ao 7 E.B. SIkoBnesa



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITMHBI U 000pYI0BaHUE
[Tpoduns: O6opynoBanue HedTerazonepepadboTKu

KPUTEPUU
OLICHKH 3HAHUI CTYIeHTOB Ha Jk3amMeHe (1 cemecTp)

MakcumanbHOE KOJTU4ecTBO 0asioB 3a sk3ameH 40:

10 GanoB 3a EPBBINA BOIIPOC,

10 GanyoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIPOC,

10 6anyoB 3a 4yeTBEPTHI BONPOC, MPEACTABICHHBIN B BUIEC PaCYETHOTO 3a/1a-

HUSL.
MUHUMAIBHOE KOJIMYECTBO 0AJIOB 34 dK3aMeH 24.

B kaxzaom Ounere 3 Teopernueckux Bormpoca U 1 pacuerHoe 3amanue. [Ipu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEATNOCHUIKH PACKphIBaTh 00s13a-
TEJIBHO.

3a OTBET Ha eonpoc BhIcTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cty-
JICHT:

- MOKa3aJl TJIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOMPOCY OMieTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MUYecKuX 3akoHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOMHO M TMOCJIEA0BATENILHO W3JIaraeT yueo-
HBIM MaTepuall, TEMOHCTPUPYS YMEHUE aHATTU3UPOBATH PA3INYHbIC HAYYHBIC B3TJIs-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TEOPETUUYECKUE MOJOXKEHUs ¢ mpakTukoi (1,2 < R<
1,4);

- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha 60npoc BuICTaBIsAETCs CTyNeHTY 8 < R< 9 f6annoe, ecnv CTyAeHT:

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO MOJIHBIE 3HAHMS M0 BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoii, yBEpEHHO OPUEHTUPYETCS B OCHOBHOM JIH-
TepaType, 3HaeT TpeboBanus K (puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIbHO M3JaraeT yd4eOHbI MaTepual, npei-
IPUHUMAET MOMBITKYA aHAIM3UPOBATH PA3NUYHbIE HAYyYHBIE B3IJIAIbI U 0OOCHOBATH

COOCTBEHHYIO TMO3UIIMIO, IPU ITOM JOIyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);



- YMEET CBS3BIBATh TCOPETUYECKUE TMOJIOKCHHS C MPAKTHUECKOU JeATeIBHO-
ctbio (1,0 <R<1,2);
- oTIIM9aeTcs pa3Butoi peusto (1,0 < R<1,2).

3a OoTBET Ha 60npoc BhICTaBIsAeTCA cTyneHTy 6 < R< 8 6annos, eciu cTyneHr:

- TMOKA3bIBACT TBEPJbIC 3HAHUS IO BOIMPOCY OMIIETa B COOTBETCTBHH C y4ueO-
HOM MpOrpamMMoOii, OpUEHTUPYETCSI JTUITh B HEKOTOPHIX JTUTEPATYPHBIX UCTOTHHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuai u3jaraeT penpoayKTUBHO, JOITyCKask HEKOTOPhIC OIIUO-
ku (0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO TO3UIMIO O TpeboBaHuio mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHUTH CBSI3b TECOPETUUYECKUX TOJOKECHUU C MPaKTH-
koit (0,75 <R< 1,0);

- peub He BCer/ia JIOTHYHa | rocienoparenbHa (0,75 < R< 1,0).

3a OTBET Ha 6onpoc BHICTABIsETCS CTyACHTY R< 66a1106, ecnu cTyneHT:

- IGMOHCTPHUPYET HE3HAHHE OCHOBHBIX MOJIOKEHHI Bompoca ounera (R< 3);

- HE OPUCHTHPYETCS B OCHOBHBIX JTUTEPATypHBIX UcTOYHHMKaX (R< 0,75);

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM (u3nueckuM 3akoHaM (R<
0,75);

- HE B COCTOSIHUM JIaTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCH], 0OOCHOBATh
cooctBeHHy0 no3uiuio (R< 0,75);

- HE yMEeT YCTaHAaBJIMBATh CBSI3b TEOPETUUECKHUX IMOJIOKEHUN C MPaKTUKON
(R< 0,75);

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



MuHHICTEpPCTBO HAYKH U BEICIIETro oOpasoBanus Poccuiickoit deneparm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPEIKICHUS BBICIIETO 00pa30BaHUS
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue nmoarorosku: 15.03.02 TexXHOIOrHYECKHE MAIMHbI B 000PYI0BAHHE

Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2

YTBEPXKJAIO

3as.uuknom OM/] /ﬁ&“’ " T.I'.Makycesa
15.03.2023 r.

IK3aMeHAUMOHHBIH OuteT Ne 1

Maenumnoe none. Macnumnasn unoykyus. 3axon Amnepa.
Cospemennble npedcmaesienus 0 ceeme.
Tennosoe uznyuenue. 3axon Kupxeoga.
4. Buibepume o00un eapuanm omeemad
Peaxius pacnaia mpoToHa MO CXeMe p—oe tv+v
HEBO3MOXKHA. JTO SIBISICTCS CJICJCTBUEM HEBBIIOJIHEHHS 3aKOHA COXPAHCHHUS. . .
a) JISNTOHHOTO 3apsa
0) PIIEKTPHUIECKOTO 3apsaa
B) CIMHOBOTO MOMEHTA UMITYJIbCa

wn e

CocTaBuTenb: T 7 E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 15.03.02 TexHomornyeckye ManivHbl ¥ 000pyIOBaHNE

Ipoduis: ObopynoBanne HedTerazonepepaboTku

Cemectp 2

YTBEPXJIAIO

.

3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.

JK3aMeHAUHOHHBII Omiter Ne 2
HOJanpOBO()HuKu. Cobcmeennas u npumecHa I’lDOBO()MMOCWlb.

OcHogHble 3aK0HbL ZeOMemDu‘tQCKOIZ onmukxu.

3akonwl U3IY4eHU: abconiomno YepHo2o meida.

~AwNPR

. Bulbepume 0dun sapuanm omsema
DNEKTPOH JIOKAJTN30BaH B MPOCTPAHCTBE B mpezaenax A X = 1 MKkM. YuuTsiBas, 4To noctostHHast [Inanka h

=1,05+10 "3*]Isxec, a Macca anektpora M = 9,1+1073! xr, HeonpeneneHHOCTH CKOPOCTH A Vy (B M/C) COCTaB-
JSeT He MEHee. ..

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

CocraBuTenb: s, 7 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

HwxHekaMCKni XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rmman)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TexHoIOrnuecKHe MaIMHbL ¥ 000pYIOBaHHUE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
. YTBEPKIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
OK3aMeHAIHOHHBII OmteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bw1600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spghexm.

4. Bulbepume 0dun sapuanm omeema

Ha pucyHke n3o0pakeHbl CTallMOHApHbIE OPOMTHI aTOMa BOJIOPOJIa COTIacHO MOJie-
mu bopa, a Taxke yclIoBHO M300pa)KeHBI MEPEXO0/Ibl 3JEKTPOHA C OJHOW CTalnoHap-
HOW OpOUTHI Ha JPYTYIO, CONPOBOMKAAIOIINECS N3TyYCHHEM KBaHTa SHEPTHU. B yib-
TpadHroIEeTOBOM 00JACTH CIIEKTPa 3TH MEPEXObl NA0T ceputo JlaliMaHa, B BUAMMOIA
— ceputo bamemepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredr wactore
KBaHTa B cepuu JlaliMaHa COOTBETCTBYET MEPEXOL. ..

BAPUAHTbI OTBETOB:

1) n=5->n=2; 2)n=5->n=1;
3)n=3—->n=2; 4dn=4->n=3.
=5 CocTaBuTEb: 5 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun

HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuveckuti
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOTMYECKHE MAIIMHbI U 000py/I0BaHKE
TIpoduns: O6opynoBanue HedTerazonepepadoTKu

Cemectp 2
~ YTBEPXIAIO
3ap.mkiiom ®MJ] & T.I.MakyceBa
15.03.2023 1.
IKk3aMeHAUOHHBINH Omitet Ne 4
1.  [ua- u napamacnemuxu. @eppomaznemuxu u ux ceolcmad.
2. Touxue nunsvl. Ilocmpoenue u300paicenus npeomMenmos ¢ NOMOUbIO JUH3.
3. Popmyna inwmerina onsa enewnezo pomospexma. Macca u umnynvc omona.
4.  Bwibepume o0un sapuanm omsema

Ha pucynke moka3zaHsl HallpaBJeHUs Magaronero ¢poroHa (y), paccesHroro ¢orona (y’) u
JJIeKTpoHa oTnauu (€). Yron paccestHus 90°, HarpaBiIeHUE IBIKCHUS 3JIEKTPOHA OTAAYH

- =]
COCTABISIET C HAMpABICHHEM Majaiomero Gorona yrom ¥ =30
Horo ¢orona be , TO UMITYJIbC 3JIEKTPOHA OT/Ja4H PaBEH. ..

. Ecnu nmnynece paccess-

BAPHAHTBI OTBETOB:
V3P, 22J3p; 3)2P,; 4 P,

CocTaBuTeib: Ao 7 E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue nmoarorosku: 15.03.02 TexHoIOrnuecKHe MaIMHbL ¥ 000pYIOBaHHUE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
. YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAUOHHBIH OnJieT Ne 5
1. 3axon buo-Casapa-Jlannacca.
2. OcHosgubvie homomempuyeckue eaudubl.
3. Ceemosoe oasnenue. Dppexm Komnmona.
4, Buibepume ooun eapuanm omeema

BeposarHocTs 00HAPYKHUTH AIEKTPOH HAa ydacTke (a,b) OMHOMEPHOTO IMOTCHIIMAIBFHOTO SIMIHKA ¢ OECKOHEYHO BBICO-
L]

W= Im dx

W KAMH CTEHKaMH BBIYMCIAETCS 1O (hopmyrte 3 , tae " — mioTHOCTS BeposTHOCTH,

ompezensemMast hd -pynknueit. Ecmu hd -pyHKIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO

I 1 1L 2x <L
i | BEPOSITHOCTh OOHAPYKUTh DJIEKTPOH Ha yyacTke & paBHa...
1 1
1 I
: : BAPUAHTBI OTBETOB:
o 1 g L 123 2) 3; 3 L 4 L.
3 3 8 8 2 4
CocTaBuTenb: ' Ao £ E.B. SlkoBneBa

MuHuCTEpCTBO HayKH U BhICILIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YIPEKICHHUS BBICIIETO 00Opa30BaHMs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANIMHBI U 000PYIOBaHHE
TIpodmns: O6opynoBanue HedyTerazonepepadoTKn

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] /ﬁ" " T.IMakycesa
15.03.2023 1.
JK3aMeHAUUOHHBII OuieT Neb
1. Jeiicmsue maznumnozo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmuocmb u MOHOXPOMOMUYHOCHY C8EMOGLIX 60aH. Mumepgepenyus ceema.
3. Mooenv amoma Pezepcopoa. llocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsiicennocmu snekmpuueckozo (E ) u macnumnozo (H ) noneii ¢
91eKMpPOMACHUMHOU 80.He. Bexmop nnomnocmu nomoxa snepeuu S1eKmpomMazHUmHo20 nojis OpUeHmMUposan 8 Hanpas-

JIEHUU...

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

/

CocTaBuTelib: ' Ao oo E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

HwmxHexaMcKkuii XUMHKO- TEXHOJIOTUIECKUI UHCTUTYT ((rIira)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
. YTBEPXJIAIO
3ag.unkom OMJ] /ﬁ&“’ "~ T.I'Makycesa
15.03.2023 1.
IK3aMeHAUMOHHBIH OuteT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@epenyuy ceema.
3. Teopus cmpoenus amoma 600opoda no Bopy. Qudpaxyus muxpouacmuy. Boanvl e Bpoiins.
4. Buibepume odun eapuanm omeema.

Eciu 3a4epHEHHY0 [UIACTHHKY, Ha KOTOPYIO ITaaeT CBET, 3aMECHHUTh Ha 36PKAJBHYIO TOH XKe [UIOIIA/H, TO CBe-
TOBOC JIABJICHHE. ..
BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmmTCS B 2 pasa;
3) yBemuumTes B 2 pasa.

CocraBuTelib: > 7 E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm

HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.02 TexHOJI0rMYECKHE MAIIMHbBI U 000py/10BaHKE
TIpoduie: O6opynoBanue HedrerazonepepadoOTKI

Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouier Ne 8
1. Teopema Iaycca ons macnumiozo noas.
2. Uumepgpepenyus ceema 6 moHKux nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun eapuanm omeema. Umerorcs 4 PELIETKU C Pa3THYHBIMK OCTOSHHBIMU d, OCBEII[aeMbIC OTHIUM U

TeM ’k€ MOHOXPOMATHIECKIM H3TydCHHEM Pa3IMIHON HHTEHCHBHOCTH. KaKkoil puCyHOK MILTIOCTpHpPYET MOJIOKeHUE
[JIaBHBIX MAKCHMYMOB, CO3/[aBaeMbIX AU(PPAKIIMOHHON PEIICTKOI ¢ HAMMeHb el MocTOsAHHOI pemerku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ Tudpaxiunm).

BAPUAHTBI OTBETOB:

J ]
10T n 1 T

_’]_) D04 03 02 01 0 o1 02 a3 04 =1nL12) a4 a3 02 a1 0 ol 02 03 04 siw3) o4 03 0p 01 0| 81 b3 03 o me
1

CocraBuTenb: 7 E.B. Slkosnesa
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MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE

Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
N VYTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OuteT Ne 9

1. Asnenue snexmpomacnumnoii undykyuu. 3axon @apades — Maxcsenna

2. Ipumenenue unmepgepenyuu.

3. Bonnosas pyHKyus u ee cmamucmuyeckuii CMbiC.

4. Buibepume 0dun sapuanm omeema. Ha pucyuke npedcmasiena 3a6UcUMOCHtb MAZHUNHO20 NOMMOKA, NPOHU3LIEAIOU]e-

20 HeKOMOpbIll 3aMKHYmblll KOHmMyp, om epemeru. I/[C uHOyKyuu He 603HUKAem HA UHMepEAe...
D, Bo
af

D

1 2 ' [ 4 16 t,c
ABCDE ! !
20 1
-4 Bapua :Tbl OTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocraBuTtens: L= SR £ E.B. SlkoBnesa

MuHUCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEro 00pa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAIIMHBL U 000PYI0BaHHE

TIpodmns: O6opynoBanue HedyTerazonepepadoTKu

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAHOHHBI OuiteT Ne 10

1.  HUwoykmusnocme. Camoundykuus. Bzaummnas undykyus.

2. Hugpaxyusa ceema. [Ipunyun oiicenca-Ppenens.

3.  Vpasuenue Ilpedunzepa.

4, Buibepume 0dun sapuanm omeema

Ha pucyHke nokasaHa KpuBas 3aBUCMMOCTH CIIEKTPAIbHOM IJIOTHOCTU YHEPreTHYe-
6000 K CKOM CBETMMOCTH aBCOIIOTHO YEPHOTO TeNa OT JMHBI BosHbI npu T=6000K. Eciu
TEMIIepaTypy Tejla yMEHbBIIUT B 2 pa3a, TO SHePreTHIecKasi CBETHMOCTh a0COIOT-
HO YEPHOTO TeJla YMEHBIIUTCSL.
BAPUAHTBI OTBETOB:
1) B 16 pa3a; 2) B 8 paza; 3) B4 pasa; 4) B 2 pasa.

v

500 A, HM CocTaBuTeb: 2 S 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAMOHHBIH OuteT Ne 11,
1.  Bumvocoennvi onexmpomacuummnsie konebarnus.
2.  Obocnosanue npsmomunesinocmu pacnpocmpanenus ceemd. 3ons. Openens.
3. Obwue ceedenusi 06 amomax u A0pax.
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CocraBuresnb: & E.B. Slkosnesa
MuHuCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKuii XUMHUKO-TEXHOIOTUYECKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«KazaHckuil HAMOHAJIBLHBIN HCCIIEI0BAaTENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 15.03.02 TexHOIOrMYECKHE MAIIMHbI U 000py/10BaHKE
TIpodmns: O6opynoBanue HedTerazonepepadoTKu
Cemectp 2
YTBEPXJAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAlHOHHBIIH OuteT Ne 12
1. Macwumnbui somenm snexmponos u amonmos.
2. Jugparyus ceema om 00Hol wen.
3. Duepeus cessu. ledexm maccov sdpa.
4.  Buibepume odun sapuanm omsema .CraunoHapHbsiM ypaBHeHueM Llpenunrepa amst >neKTpoHa B BOJOPOIONOA00HOM HOHE SBIISETCS
YpaBHEHHE ...
BAPUAHTHBI OTBETOB:
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CocTaBuTeb: E.B. Slkosnesa



MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoit denepauuu

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

Cemectp 2
A VYTBEPXIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
OK3aMeHAlMOHHbII OuieT Ne 13
1. Konebamenvuwuii konmyp.
2. Paspewaiowasn cnocobnocns onmuieckux npubopos.
3.  Ecmecmeennas paduoakmuenocme. o, B, y — uznyuenus.
4. .Buibepume 0dun eapuanm omeema

Ha pucyHke noka3aHbl HarpasieHus najawomuiero gorona (y), paccesHHoro ¢ortoHa (y’) u
anekTpoHa otnaun (€). Yrox paccesaus 90°, HanpaBICHHE ABIKCHHS HJIEKTPOHA OTAAYH

- =]
COCTABIISET C HAMPABJICHUEM Majaromero ¢potoxa yrom ¥ =30
Horo ¢orona P; , TO UIMITyJIbC 3JIEKTPOHA OTAAYH PaBEH. ..

. Ecnu nmnynbec paccesH-

BAPHAHTBI OTBETOB:  1)2P);  2)23 P/; 33 P 4) P

CocTaBuTeb: E.B. Slkosnesa

MHuHHCTEPCTBO HAyKH U BEICIIEro obpasoBanus Poccuiickoit denepanyu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MAINHBI U 000PYIOBAHHE
TIpoduns: O6opynoBanue HedTerazonepepadoTKu

Cemectp 2
YTBEPXIAIO
3ap.uukaom GM]] /ﬁ" " T.IMakycesa
15.03.2023 1.
9K3aMeHAIHOHHLIN Omier Ne 14

1.  Ocuoswi 301101l nposoduMOCcmU MEePIbLIX Mmen.

2. udpaxyuonnas pewemxa.

3. 3axouwl paduoaxmusnozo pacnada.

4. .Buibepume 00un apuanm omeema

T[TonoXeHre aToMa YIJIepoja B KPUCTALIMYECKON PEIIETKE a/iMa3a ONPEEIEH0 ¢ MOTPEIHOCTEI0 Ax = 5-1071M, VuuTs-

_ -34
Bas, 4TO MOCTOsHHAs [1maHKa h=105-10 " Jac ¢ , @ Macca atoma yriepoaa m = 1,99-102% kr, HeompeneaeHHOCTD
ckopocTH AVx ero TemIoBOro ABMKEHUS (B M/C) COCTaBIISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3 2) 0,943; 3) 1,06; 4)106.

CocTaBuTeb: Ao E.B. Slkosnega



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun

HwxHekaMCKui XUMHAKO-TEXHOIOTUIECKUI HHCTUTYT ((rimman)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
HMK./'I dmsukofMameMamultecxux ()MCL}MVUZMH
Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduis: O6opynoBanue HedrerazonepepaboTKu

Cemectp 2
YTBEPXJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 15
1. Duepeus macnumuozo nona.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuku paduoaxmusHo20 pacnaod.
4. Buibepume 0dun eapuanm omeema

[Ipu nageHuu cBeTa U3 BO34yXa Ha AUAICKTPUK OTPa KEHHBIH JIyd IOJIHOCTBIO MOJIIPU30BaH NpH yrile naaeHus 60 rpagy-
coB. IIpu 9TOM NpeIOMIICHHBIN JIyd COCTABISET C HOPMAJBIO Yrodl. ..

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

CocTaBuTeb: Aoau— 7 E.B. SIkoBnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu

HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckuil
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 15.03.02 TexHOJIOrMYECKHE MAIIMHbI U 000py/10BaHKE
TIpodune: O6opynoBanue HedrerazonepepadOTKH

Cemectp 2
~ YTBEPXJAIO
3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue DPAMKU 6 MACHUIMHOM no.Jie.
2. Honapuzayus ceema. Ecmecmeennbiii u noiapu306anibiii ceem.
3. Usmepenue paduoakmueno2o uznyyenus.
4. Buibepume 0dun sapuanm omeema

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

k.

g . _o— 1 MOMEHTA HMIY/hCa HAKNAJEIBACT ONPE/ICCHHBIE OTPAHIICHNS (mpaBmIIO OT-
3 l 7 6opa). B sHepreTnueckoM criekTpe aTomMa BoJIoposa (PHC.) 3anpeuienibim Tiepe-
2 -

XO4O0M ABIIACTCA. ..
BAPUAHTBI OTBETOB:
1)4f - 3d; 2) 4s — 3p;
3) 3p - 2s; 4) 3s — 2s.

CocTaBUTENb! oo E.B. Skosnesa




d
u
d

MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexkaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCyunIuH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
. YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAIMOHHbIH OmteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2. Honspuzamopwi. 3axon Manioca.
3. Hoepuvie peaxyuu. Hckyccmesennas paduoakxmusHoCHb.
4. Bbvibepume 00un sapuanm omsema

Ha pucyHke mokazaHa KBapkoBas AuarpamMma g _ pacmaza HyKJIOHa. Ota

1(111 ArarpamMma COOTBCTCTBYCT pCaKIuu ...

u§ BAPHAHTBI OTBETOB:

Y¥rYy
rrYer

. )P ate +V,. > nte +V,.
3)n—>p+e +Ve; 4)p—)p+e +v,
CocTaBuTeNb: % E.B. SIkoBnesa

MuHHCTEpCTBO HAYKH U BHICIIEro odpasoBanus Poccuiickoit dexepannu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«Ka3zaHcKkuil HallMOHANBHBIN UCCIIEA0BATENbCKUM TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuueckuti
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 15.03.02 TexHomornyeckye ManlvHbl ¥ 000pyI0BaHIE
Ipoduis: ObopynoBanne HedTerazonepepaboTku

Cemectp 2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] %" " T.IMakyceBa
15.03.2023 r.
JK3aMeHALHOHHBII OuJteT Ne 18
1. 3axow Buo-Casapa-Jlannacca
2. Cnocobul noayuenust nOAAPU308AHHO20 CBEMA.
3.  Hosumpon. f+ - pacnad. DnekmpoHuwli 3axeam.
4. Buibepume 0dun sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3InIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU MHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYET CIIy-

Yal0 OCBEIICHHS CBETOM HAaHOOJIbLIei YacTOTOii? (J — MHTEHCHBHOCTD CBETA, P yroj audpakuum).
BAPUAHTBI OTBETOB:
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CocTaBuTeb: oo £ E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
. YTBEPKIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
OK3aMeHAlMOHHbBII Ouer Ne 19

1. TIpancgopmamop. Duepus maznummno2o nois.

2. Ipumenenue unmeppepenyuu.

3. Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuarm omeema
TTonoxeHue MBUTMHKKM Maccoii M = 10" KT MOXHO YCTaHOBHTB C HEONPENETIEHHOCTEI0 Ax = 0,1 MKM. YUHTBIBAs, YTO MOCTOSHHAS
B=1,05-107 Joc- ¢

ITnanka , HEOTpEeNeNIeHHOCTh cKopocTh AVx (B M/C) OyzeT He MeHee. ..
BAPUAHTbBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,

CocTaBuTeb: E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOIO YUPEIKACHHS BBICIIErO 00pa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 15.03.02 TexHOJI0rMYECKHE MAIIMHbBI U 000PYIOBaHHE

TIpoduie: O6opynoBanue HedrerazonepepadoOTKI

Cemectp 2

YTBEPXJAIO

.

3ap.mkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAlMOHHBIIH OmiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hdudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bulbepume 00un sapuanm omeema
Ha myTtn ecrecTBEeHHOro CBETa MOMEIIEHBI JIBE TUIACTHHKH TypMa-
nuHa. [Tociie mpoXokIeHus TUIACTUHKN 1 CBET MOJHOCTHIO MOJISAPU-
30BaH. Ecnu J1 u J» — MHTEHCHMBHOCTU CBeTa, MPOLIEAIIEro Iuia-
cTiHKH 1 ¥ 2 COOTBETCTBEHHO, U Yroy Mexay HanpasieHusimu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIIEHHUEM ...

BAPUAHTBI OTBETOB: 1)‘]2 = ‘]41; 2)\]2 =J 3)

3 3
J2 =131’4) Ja =75

CocTaBuTren E.B. Slkosnesa
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MuHUCTEPCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hamnpasnenue nmoarorosku: 15.03.02 TeXHOIOrHYECKHE MAIMHbI B 000PYI0BaHHE
Ipoduns: O6opynoBanue HedrerazonepepaboTku

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 r.
OK3aMeHAlMOHHDBII OMter Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2.  Memoovl nabrodenus unmepgepenyuu ceema.
3. Peakyus cunmesa. Tepmosdepnasn peakyus.
4. Buvibepume 00uH sapuanm omeema
BeposarHocTs 00HAPYKUTH AIIEKTPOH Ha ydacTke (a,b) 0JHOMEpHOrO TMOTCHIIHAIBFHOTO SIIH-
b
W= Im dx
V1 Ka ¢ OECKOHEYHO BBICOKMMH CTEHKaMH BBIUHCISIETCS 1O (opmyre 3 ,tie W -
IUTOTHOCTH BEPOSTHOCTH, OTIpesesieMast hd -pyaknmeii. Ecin hd -pyHKINSA IMeeT BUL, yKa-
1 1 3 L<x<l
: : 3aHHBIN HA PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH JJIEKTPOH Ha ydacTke 8 'paB-
] I Ha...
] I
! |
0 L 3 L BAPHAHTHI OTBETOB: 1) 5; 2)1:3)1; 4)3
3 3 8 4 2 8
CocTaBuTeb: & E.B. flkosnesa

MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((primai)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHus
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuveckutl
Lukn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moarorosku: 15.03.02 TexHONOrHYECKHE MANINHBI U 000PYIOBAHKE
Tpoduis: ObopynoBanne HedTerazonepepaboTKu

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHALHOHHBI OuJieT Ne 22

1. MHua- u napamacnemuxu. @eppomaznemuxu u ux ceoucmed.

2. Bbi600 3aK0Ha npeiomieHus ceema.

3. Tunvl 63aumoleticmsust d1emMenmaphblx Yacmuy. 3aKoHbl usnyienus abcouomuo YepHo20 meid.

4. Buibepume 0dun sapuanm omseema

Ha pucyHke mokasaHa KpWBasi 3aBHCHMOCTH CIIEKTPAJIbHON IJIOTHOCTH JHEPTETH-
YECKOW CBETUMOCTH a0COIOTHO YEPHOTO Tea oT JAIuHBI BOJIHBI ipu T=6000K. Ec-
JIM TEMIIEpaTypy Telld YMEHBINUTL B 2 pasa, TO SHEPreTHIecKask CBETUMOCTh abco-
JIFOTHO YEPHOTO TeJla YMEHBIIHUTCS. .

BAPHUAHTBI OTBETOB:

1) B 16 pa3a; 2) B 2 paza; 3) B 8 pa3a; 4) B 4 paza.

v

500 A, HM

CocraBuTeb: E.B. Slkosnesa



MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITMHBI U 000pYI0BaHUE
[Tpoduns: O6opynoBanue HedTerazonepepadboTku

KPUTEPUU
OLICHKH 3HAHUI CTYIEHTOB HA JK3aMeHe (2 ceMecTp)

MaxkcrnManbHOE KOJIMYeCTBO OaisioB 3a sk3ameH 40:

10 6an0B 3a EPBBINA BOIIPOC,

10 GanoB 3a BTOPOW,

10 GamoB 3a TpeTuid BOIpoC,

10 6anyoB 3a YeTBEPTHI BONPOC, MPEACTABICHHBIN B BUIEC PaCYETHOTO 3a/1a-

HH:.

B xaxmgom Ounere 3 Teopernueckux Bompoca u 1 pacuerHoe 3amanue. [Ipu
pEelIeHUN PacuyeTHOTO 3aJjaHusl TEOPETHUYECKUE MPEANOCHUIKH PacKphIBaTh 00s13a-
TEJIBHO.

3a OTBET Ha eonpoc BhIcTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cty-
JICHT:

- MOKa3aJl TJIyOOKHE U BCECTOPOHHUE 3HAHUS IO BOIPOCY OUiIeTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMoi, OCHOBHOM M JOTIOJHUTEIILHON JINTEpaTypou, TpeOo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBII MaTepHall, IEMOHCTPUPYS YMEHUE aHAIM3UPOBATh Pa3IMUYHbIC HAYUYHbIE B3TJIf-
JIbl, apIYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TEOPETUUYECKUE MOJOXKEHUs ¢ mpakTukon (1,2 < R<
1,4);

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

3a OTBET Ha 60npoc BuICTaBIsAETCS CTyNeHTY 8 < R< 9 f6annoe, ecnv CTyAeHT:

- MOKa3bIBAET TBEP/bIE U JOCTATOYHO IMOJIHBIE 3HAHMS MO0 BOIIPOCY OuWieTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIM-
TepaType, 3HaeT TpeboBanus K puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIbHO M3JaraeT y4eOHbIM mMaTepuai, mpen-
IPUHUMAET MOMBITKYA aHAIM3UPOBATH PA3NIUYHbIE HAYyUHbIE B3MVIAIbI U 0OOCHOBAThH
COOCTBEHHYIO TO3UIIHIO, TIPH ITOM JOIyCKaeT He3HaunTeapHbie ommoku (1,0 < R<
1,2);

- YMEET CBS3bIBATh TEOPETUUECKUE IMOJOKEHUS C MPAKTUYECKON JIESITEIbHO-
cteio (1,0 <R< 1,2);



- oTiIMYaeTcs pa3Butoi peusio (1,0 <R<1,2).

3a OTBET Ha 6onpoc BHICTABISAETCS CTyACHTY 6 < R< 8 6an106, ecnu CTyEHT:

- MOKa3bIBa€T TBEP/bIC 3HAHUS MO BOIPOCY OUJIETa B COOTBETCTBUH C y4eO-
HOM MpOrpamMMoOii, OpUEHTUPYETCSI JTUIIh B HEKOTOPHIX JTUTEPATYPHBIX UCTOTHHUKAX,
3HAET OTHENbHBIC TpeOoBaHus K ¢pusnueckuM 3akoHaMm (3,0 < R< 4,0);

- y4eOHbII MaTepuai u3aaraeT penpoayKTUBHO, AOMyCKasi HEKOTOPBIE OILINO-
ku (0,75 <R< 1,0);

- MPEANPUHUMACT TIOMBITKH aHAIM3UPOBATh PA3UYHBbIC HAYYHBIC B3IJISIIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO 1O TpeboBaHuio mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHTH CBSI3b TEOPETUUCCKUX TMOJOKEHHUHN C TPAKTH-
koit (0,75 <R< 1,0);

- peub He BCerja JIornyHa u rnocienosarenabHa (0,75 < R< 1,0).

3a OTBET Ha 60npoc BHICTABIsETCS CTyACHTY R< 6 6ainoe, eciv CTyaeHT:

- IGMOHCTPHUPYET HE3HAHHE OCHOBHBIX MOJIOKEHHI Bompoca ounera (R< 3);

- HE OPUEHTHPYETCSI B OCHOBHBIX JINTEPATYPHBIX UCTOYHMKAX (R< 0,75);

- HEe 3HaeT TpeOOBaHMW K COOTBETCTBYIOIIMM (uU3HUEeCKUM 3akoHaM (R<
0,75);

- HE B COCTOSIHUM JaTh CaMOCTOSTEIbHBIA OTBET Ha BONPOCHl, 0OOCHOBATH
cobctBeHHy0 no3uiuio (R< 0,75);

- HE YMEET YCTaHaBJIMBaTh CBSI3b TEOPETUUYECKUX IOJIOKEHUM C MPaKTUKOU
(R< 0,75);

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



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY

@axkynremem Mexanuueckuu
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

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

[Ipoduns/mporpamma: O60opynoBanue HedrerazonepepaboTKu

KoMmuieKT TeCcTOBBIX 3aJaHNH /ISl POBeAeHNsI TECTUPOBAHUSA 1O pa3jeaamM u
HTOTOBOI'0 TECTUPOBAHUS

10 AN CHUIIIINHC dusuka

PexoMeHnganuu 1o UCIOJIb30BAHUIO

KoMIIeKT TecTOBBIX 3aJaHUIl COAEPIKUT TECTHI JIJIsl TEKYIEro KOHTPOJIS 3HAHHUM 10
paszenaM ¥ UTOrOBOTO KOHTPOJIS 3HAHWW, yMEHUI U HAaBBIKOB CTYJCHTOB MO BOKHEHIIUM TeMaM,
u3ydaeMbIM 1o ¢usuke. [ kaxaol ydeOHOU rpynmbl pa3pabOTaHO YEThIPE BapuaHTa PaBHO-
CJIO’KHBIX ¥ MAPaJUIEIBHBIX 110 COACPYKaHUIO TECTOB.

Ha BrInonHeHne Kakoro UTOroBOro TECTa MO AUCHUIIMHE PEKOMEHYEeM BBIIEISTh
1o 60 MUHYT.

[Tocne mpoBeneHUS TECTUPOBAHMSI CTYACHTHI CHAIOT HA MIPOBEPKY TOJIBKO IHUCT
(6bmank) ¢ oTBeTaMM K 3aaHusM TecTa. [IpoBepky OJ1aHKOB YJOOHO OCYIIECTBIISATh, €CIIU OTBETHI
noMerieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JesITEIbHOCTH CTYIEHTOB MO0 OTBETaM 00ecreunBaeT
OTIePaTUBHOCTH KOHTPOJIS.

BxuttoueHue B TecT 3a/1aHUl «y3KOH HaIpaBIEHHOCTHY», 00ECIIEUNBAIOLIUX POBEPKY
OJTHOW — JIBYX €IMHUI] HOBBIX 3HAHHIA, TO3BOJISIET YBEITMYUTH KOJMYECTBO 3a/JaHUH TECTa MO CPaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYZEHTOB. BMecTe ¢ TeM TecThl He 00ecreuynBaroT MpoBep-
Ky BCEX BHJOB ()OPMHPYEMBIX YMEHHUI M HABBIKOB, HAIPUMEP, YMEHHsI 0OOCHOBBIBATH OTBET, a
3HA4YUT, HE MOTYT 3aMEHHUTh YCTHBIH ompoc. [Io3ToMy MTOroBOe TeCTHpOBaHME IIEIECOO00Pa3HO
IIPOBOJUTH TEPE]] IK3aMEHOM JIJIsl ONIEPaTUBHON JMAarHOCTHKH YCBOSHHSI OCHOBHBIX (PM3UYECKUX
TTOHSATHUH.

Jliss IpOBEpKM HMTOTOBBIX 3HAHWH CTYJEHTOB Ipemaraetcs 4 BapHaHTa TECTOB.
Kaxiplii TecT cocToUT U3 25 TecTOBbIX 3aJaHuii. BpeMs BbinosHeHus Tecta 60 MUHYT

OCHOBHOW KOMIUIEKT TECTOBBIX SK3aMEHAIIMOHHBIX 3alaHU HAXOTUTCS B MOIYJIBHOM
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxxeT HcHoIB30BaThCSA KaK JJIsl TEKYIIEr0 KOHTPOJIS 3HAHHWH 10 OT-
JIeNbHBIM pazjiesiaM, TaK U HTOTOBOT'O KOHTPOJIS 3HAHUHM CTYE€HTOB MO AUCIUILINHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJlaHMi, T.€. 3a Ka)KJ0e MPaBUILHO BINOJIHEHHOE TecToBoe 3ananue 0,12 6amna.

Jnist TOrO 9TOOBI HTOTOBOE TECTUPOBAHUE CUMTAJIIOCH CIaHHBIM, HEOOXOIMMO BBHITOIHUTH
ero Ha 2,0 Gana u Bbiie. [Ipy MOBTOPHOM TECTUPOBAHMM B MUTOTOBBIA PEUTHMHT UIET CpPEIHHMA
0aJi1 Mo BCEM MOIBITKaM.



https://moodle.nchti.ru/

CtpykTypa Tecta no pusuke

No HaumenoBanue pasgena Juc-
Ne 3aganusa Tema 3aganus
n/n HUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 KuHemaTrka TOYKM M TOCTYIATENbHOTO ABHKEHUS
' TBEPJIOTO Tela
4 Junamuka. 3akonsl HeroToHa.
1 Mexannka
5 JluHaMu4eckue mapaMeTpsl BPAIaTebHOTO IBHXKE-
HHSI TBEPZIOTO TEJIa
6 JluHamyKa BpaliaTeIbHOTO JBIDKEHUS. 3aKOHBI CO-
XpaHEHHs] B MEXaHHKE
7 CrieranibHast TEOPHUS OTHOCUTEITEHOCTH
8 OCHOBHBIC TIOJIOKEHUS! M TOHSTHS MOJICKYJISIPHO-
KHHETUYECKOI Teopuu. 3aKOHBI UIealIbHOTO Ta3a
MonekyisipHass (Gu3UKa U Tep-
2 MOJIMHAMHKA 9 CpenHsisi 3HEPTHS MOJICKYIT
10 Bropoe Hauano repMoanHaMHuKH. DHTponus. [{ukisl
11 SIBeHus epeHoca
12 Teopema ['aycca s 371€KTPOCTaTUYECKOIO IOJIA B
BakyyMme
3 aﬂeKTpI/IquTBO U MardeTusm 13 CBs3b HAPs’KCHHOCTHU U MOTCHIIMAJIa
14 DJEeKTpUYeCKOe U MarHUTHOE TOJIe B BEIIECTBE
15 CBOWCTBa JIEKTPUUECKUX U MArHUTHBIX HOJEH
16 KoneGanusi. OCHOBHBIE TIOHSTHS U OIIPEICIICHHS
17 CnoxeHne TapMOHHYECKIX KOJIeOa M
4 Konebanns 1 BOTHBI
18 OHeprus BonHbI. [lepeHOC SHEPTrUuM AIIEKTPOMarHuT-
HOI1 BOJIHOU
19 Wutepdepentms n nuppakuus cBeTa
5 BoutHOBasI M KBaHTOBAs ONTHKA 20 [Monspusanust u qUctiepcus CBeTa
21 TenmoBoe m3myderne. Poroadpdexr
22 CrnexkTp atoma Bogopoja. [Ipasuio ordopa
KBanToBas (1)H3I/IKa u (1)1/131/11(3 KOpHyCKyHﬂpHO'BOHHOBOﬁ Ayalin3m CBOMCTB qacCcTulg
6 aToMa. DIEMEHTHI sAepHON du- 23 BemiecTBa. BomHoBast (yHkmmsa. CoOTHOIIGHHE He-
3UKH M (U3NKK 3JIeMEHTapHBIX onpezeneHHocTel I'eiisenbepra
JacTuu. 24 VYpasuenus lpenunarepa (oburre cBONWCTBA)
25 OyHraMeHTaIbHbIC B3aUMOIECHCTBUS

KpnTeme OLICHKHU Pe3yjJbTaTOB HTOIOBOI'0 TECTUPOBAHUS

KommaectBo BEPHO BBIITOJIHCHHBIX 3a,HaHPII>'I

21-25

17-21 13-17 0-13

3a KaXkJIbIil BEpHBIN OTBET HA BOIIPOC

0,126

2,52-3,0

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

O0pa3sen JHCTa OTBETOB CTYAEHTA.

Howmep 3ananus

HOMep MPpaBUJIbHOI'O OTBETA




Bapuanr - 1
3AJIAHHUE Ne 1.
Y CTaHOBHUTH COOTBETCTBUE MEXKIy MPUCTAaBKaMH K 00O3HAYCHUSIM €IUHHIl U3MEPEHUS U

JECATUYHBIMU TIOpsiakamMu. Mukpo — (Mk), [Tuko — (1), Hano — (1), Mumu — (m), Mera — (M),

Kuio —

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

(K).
BAPUAHTBI OTBETOB:

10°°
10 -12
10°°
10°°
10°
10°3
3AJAHHUE Ne 2.
Touka M ABMXKETCS IO CIIUPAIIN € IIOCTOSTHHOM 110 BEJIMYMHE CKOPOCTBIO B HAIIPaBJICHUM,

YKa3aHHOM CTpeHKOﬁ . HpI/I 9TOM BCIMYHHA HOPpMAJIbHOI'O YCKOPCHUA

BAPUAHTBI OTBETOB:
1) yBenu4mBaeTCsa
M 2) yMeEHbIIaeTCsl
3) He U3MEHSETCS

3AJJAHHUE Ne 3.
KoopamHara Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTIacHO 3aKkoHy X = 4 + 3t - 5t%, re

BCC BCJIIMYNHBI BBIPA’KCHBI B CH. OHpe,Z[eJ'II/ITe IIPOCKIINIO YCKOPEHHUS axdTOTO Teia.

1)
2)

4)

1)
2)

3)
4)

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3AJIAHHUE Ne 4.

NHepunanbHOM Ha3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTBI OTBETOB:

B KOTOPOW BBINOJIHIETCS NEpBbIA 3aKOH HproTOHA

B KOTOPOW BCE MEXAHUYECKHE SBJICHUA MPOTEKAIOT OJJMHAKOBO MPU OJMHAKOBBIX HAYaJIb-
HBIX YCIIOBHUSX

B KOTOPOM BBINOJIHAETCS BTOPOU 3aKk0H HproTOHA

KOTOpast IBUKETCA PABHOMEPHO



3AJAHUE Ne 5.

TonkocTeHHast TpyOKa U KOJBIIO UMEIOT OJMHAKOBBIE MAcChl M paguychl (puc.). st ux

MOMCHTOB HUHEPpLIUU CIIpaBCAJIMBO COOTHOIIICHHUC. ..
e
R
m
m I K
I

BAPUAHTBI OTBETOB:
1) Ir=Ix
2) 1>l
3) i<l

3AJIAHUE Ne 6.

[Tap u mobrii mumuHAp (TpyOKa), MMEIOIINE OJJUHAKOBBIC MACChl U PAUyCHI, BKAThIBA-
10TCs 0€3 POCKaIb3bIBaHMs Ha TOPKY. Eciii HayanbHble CKOPOCTH 3TUX TET OJJUHAKOBBL, TO...

BAPUAHTBI OTBETOB:

1) BblIIlIE MOJHUMETCS TOJIBIH TUTHHID

2) BBIIIIE MIOJHUMETCS I1ap
3) oa Tena MOAHUMYTCS HA OJTHY U Ty K€ BBICOTY

3AJJAHME Ne 7.

B cucreme orcuera, ABIKYIICHCS CO CKOPOCTBIO, COM3MEPHUMON CO CKOPOCTHIO CBETa

HaOJIrogaercs. . ...

BAPUAHTBI OTBETOB:

1) cokparieHue pa3MepoOB BIOJIb HAITPABICHUS JBUKCHUS

2) yBeNUYEHNE Pa3MEpOB BJIOJIb HAMIPABIICHUS JBUKCHUS
3) cokpalieHue pa3MepOB B HAMPABICHUH MEPIICHIUKYIISIPHOM JTBH>KEHUIO

4) yBenuyeHHE pa3MEpOB B HANPaBJICHUH MEPIEHANKYISIPHOM JBHKECHHIO

3AJJAHME Ne 8.

I[J'ISI HICAJIBHOI'O Ira3a MCXKAY MOJICKYJIaMU ITIPUCYTCTBYIOT:



1)
2)
3)
4)

BAPUAHTBI OTBETOB:
CUJIBI IIPUTSKCHUSA
CHJIBI OTTAJIKUBaHUS
U CUJIBI IPUTSKEHUS, U CUJIBI OTTAJIKUBAHUS OJJHOBPEMEHHO
OTCYTCTBYIOT CHJIbI B3aUMOZCHCTBHUS

3AZJAHHUE Ne 9.

Cpe,I[HSIH KHMHETHUYECCKasd OJSHEPTHA MOJICKYJI I'a3a IIpU TEMIICpaType T 3aBuUCHUT OT HX

CTPYKTYPBI, YTO CBA3aHO C BO3MOXHOCTBIO PA3JIMYHBIX BHUAOB IABWIKCHHA aTOMOB B MOJICKYJIC.
[Ipu ycrmoBuu, 4TO UMEIOT MECTO TOJIBKO MOCTYHATEIBbHOE M BPAIaTeIbHOE JBWKEHUE, CPEIHSA
sHeprus Mojekyn azora (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
-
—kT
4)
3AJJAHHUE Ne 10.
Ha pucynke nzobpaxen nukia Kapao B xoopaunarax (P,V). AnuabGatHoe pacuimpeHue
POUCXOTUT Ha JTamne

v

BAPUAHTDBI OTBETOB:

3AIAHME Ne 11

SIBneHnE BHYTPEHHETO TPEHHS UMEET MECTO IIPH HAJTMYHUH TPAJUEHTA ...



BAPUAHTBI OTBETOB:

1) CKOpOCTH CIIO€B KUAKOCTH WITH ra3a
2) KOHIIEHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

Toveunslit 3apsan +(Q HaXOAUTCSA B IEHTpe chepuyeckoil moBepxHocTH. Eciiu yBenuuTh paanyc

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

£ ygepes moBepXHOCTH Cepsl. ..
BAPUAHTBI OTBETOB:
1) He u3MeHuTCs

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsJia —C. YKa)KUTE HalpaBjieHUe yObIBaHUS MOTEHIMAlIa B TOUKE A.

=G 1

ra

BAPUAHTbBI OTBETOB:

3AJAHHUE Ne 14

Ha pucynke npencraBieHa 3aBUCHMOCTh MArHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHU. DJIC NHIYKIINK B KOHTYpPE IO MOJYJII0 MaKCUMaJIbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX MOJIEH CIIPaBEeIINBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUU 3aMKHYTBI
2) DIEKTPOCTATUUECKOE TOJIE SBJISIETCS OTCHIIMAIBHBIM (KOHCEPBATUBHBIM)
3) DaexTpocTaTHUecKoe MoJje IeHCTBYET TOJIBKO Ha HETIOABM)KHBIC 3aPSIIbI

3ATAHHUE Ne 16
[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTo (a3a KoseOaHus MoaydyaeT NpupaieHue 2, Ha3bIBa-
eres ...

BAPUAHTBI OTBETOB:

1) nepuon
2) vacrota
3) kpyroBas yacTtoTa
4) daza xonebaHus
3AJIAHHUE Ne 17

CkIapIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHUs OJHOTO HAIMPABIICHUS C OJJUHAKOBBIMU MEPHOIA-
Mu. PesynpTupyromiee kosiebaHue UMEET MAKCUMAaJIbHYIO aMIUTUTY 1y TIPH pa3HOCTH (a3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 0,257

3ATAHHUE Ne 18



[Tpu ymeHbIIeHHH B 2 pa3a aMILUTUTYABI KOJIeOaHH BEKTOPOB HANPSKEHHOCTH AIIEKTPH-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

1) ymenbuutcs B 4 pasza
2) yMEHBIIUTCA B 2 pa3a
3) ocTaHeTcsi HEU3MEHHOM

3AJJAHHUE Ne 19
Ecnun Ha mudpakiimoHHy0 pemeTKy najaaeT Oemblil CBET, TO OyIeT HaOIIoaaThC. . .

BAPUAHTBI OTBETOB:

1) B menTpe Oenas monoca, a Mo 006e CTOPOHBI OT HEE PACIIONIOKATCS YepeAYIOIIUEecs pa-
JTy’KHBIE TTOJIOCKH.

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

3AJJAHUE Ne 20
3aBUCHMOCTH a0COJIIOTHOTO MTOKA3aTelIsl MPEIOMIICHHS BEIIECTBA OT YACTOTEHI
n =f (v) Ha3biBaercs ...

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) unrepdepennueit
4) mudpaxuueit

3AJAHHUE Ne 21

Bo ckonbpko pa3 YBECIIMYUTCA NJIMHA BOJIHBI, ITPUXOOAIIAACA HA MAKCUMYM CHCKTpaHBHOﬁ
IJIOTHOCTH U3JIYUATCIBHOCTH, €CJIN TCMIICPATYPY YMCHBIIUTL B 4 pasa:

BAPUAHTBI OTBETOB:
1) ymenbmmTcs B 8 pas
2) yBenuuuted B 4 pasza
3) yBenuuutcsd B 8 pa3
4) ymenbmuTcs B 4 pasza
3AJJAHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITyJIbCa HAKJIaJbIBACT OINpe/AeTeHHbIe orpaHudeHus (mpaBuiio otOopa). B sHepreruue-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHblmM TePeX0JoM SBISETC. . .



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

CKOpOCTb IIpOTOHA B 4 pasa OoubIIIe CKOpPOCTH O-4aCTUIBI. HpI/I 9TOM AJIMHA BOJIHBI AC-
BpOfIJ'IH IMPpOTOHA OTHOCUTCJIbHO O-HaCTHIIHI. ..

BAPUAHTBI OTBETOB:
1) Menbmie B 2 pasa
2) Bosbie B 2 pasa
3) Menbiie B 4 pasa
4) JIAMHBI BOJIH OTHHAKOBBI
3AJTAHME Ne 24

CranuonapHeIM ypaBHeHueM Lllpennnrepa s yacTHUIIBI B TPEXMEPHOM SIIIUKE C OECKO-
HEYHO BBICOKMMH CTE€HKAaMU SIBJIICTCS YPAaBHEHHE. ..

BAPUAHTBI OTBETOB:
2
&w+%ziEz;f:D
1) R
2 2.z
d f+2T(E oy X Yo =0
2) Ax b4 2
diy  2m
+—E1r{)':ﬂ



2
ZT (& + = =0
4) h dmegr

3ATAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-H3IYYSHUS] UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) dyeTbIpe NPOTOHA U JIBa HEUTpOHA



Bapuanrt — 2
3AJJAHUME Ne 1.
ITo cBoeMy xapakTepy MOTPEITHOCTH W3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPaBUIIbLHBIE
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M OBHKETCS 110 CHUPAIH C MOCTOSIHHOM 0 BEJIMYMHE CKOPOCTHIO B HAIPABJIEHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

CEE BAPUAHTBI OTBETOB:
1) yMmeHbIIaeTCs
2) He U3MCHSETCS
3) yBenu4MBacTCs

3AJAHHUE Ne 3.
KoopamHaTa Tena X MeHseTcsl ¢ TeUeHHEeM BPEMEHH COTJIACHO 3aKOHY X = 2 — 4t + t2, rye
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKunu0 YCKOPEHUs ax3TOTO Tena.

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

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

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

Ecnun momeHT HWHEPpLUUU TCJIa YBCIUYUTE B 2 pas3a, a CKOpOCTb €ro Bpall€cHUsA YMCHBIINTD
B2 pasa, TO MOMCHT UMITYJIbCa TEJIA. ..



BAPUAHTBI OTBETOB:

1) He u3MeHseTCs
2) yBenuuutcs B 4 paza
3) ymeHbLIUTCS B 4 paza

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAJIb3bIBAHMS C TOPKH BBICOTOM h. Torma BepHBIM yTBEP)KICHHEM OTHOCH-
TEJIbHO CKOPOCTH TEJ Y OCHOBAHUS TOPKHU SABJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGobliie CKOPOCTh CIUTONIHOTO MJIMHIPA
2) 00sbliie CKOPOCTh MOJIOTO IUIMHAPA
3) ckopocTH 000UX TENI OJUHAKOBEI

3AJJAHME Ne 7.

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

macca. ..
BAPUAHTBI OTBETOB:
1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHseTCs
3AJTAHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

BAPHUAHTbBI OTBETOB:
1) yMeHbIIIEHHEM JaBICHUS
2) yBEIUYECHUEM JaBJICHUS
3) HaBleHHE HE M3MEHSIETCS
3AJJAHME Ne 9.

CpenHsisi KMHETHYECKass SHEPrus MOJIEKYyJ] rasa mnpu Temmneparype T 3aBUCHUT OT HX
CTPYKTYpPBI, YTO CBSI3aHO C BO3MO>KHOCTBIO PA3JIMYHBIX BHUJOB JIBHJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEIOT MECTO TOJIBKO MOCTYIATEIbHOE M BPAIATEIbHOE JABUKEHUE, CPEIHSIA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

BAPUAHTBI OTBETOB:
1) 3kT
5
kT
2) 2
3
kT

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

Ha pucynke uzob6paxen mukin Kapuo B xoopaunartax (p,V). W3orepmuueckoe cxaTue

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

—

v

3AJJAHUE Ne 11

SIBneHue TenIoNnpoOBOAHOCTH UMEET MECTO NPH HAJTMYUHU U3MECHEHHUS ...
BAPUAHTbBI OTBETOB:

1) TemmepaTypsl

2) KOHLEHTpaLUU

3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a
4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh
cepuueckoil MOBEPXHOCTH, TO MOTOK BEKTOpPA HANPSIKEHHOCTU 3JIEKTPOCTATHUYECKOTO

nonst £ uepes moBepxHOCTH cdeEpHI. ..

BAPUAHTBI OTBETOB:

1) He u3meHuTcs
2) yBEIHUHUTCS
3) yMEHBIIUTCS
3AJIAHHUE Ne 13

[Tone cozmano TOYEUHBIM 3apsAOM +q. YKaKUTE HaIllpaBJICHUE YBEJIWYEHUs MOTEHIMaNa
TOYKE A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npeacraBieHa 3aBUCHMOCTh MAarHUTHOT'O IOTOKA, MPOHU3BIBAOILIETO HEKO-
TOPBIA 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJ[C MHIYKIMK B KOHTYpPE MOJOKUTEJIbHA U 110 BEJIH-
YHMHE MaKCUMaJbHa HA UHTEPBAJIE ...
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\
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A
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BAPHAHTbI OTBETOB:

1) E
2) A
3) B
4) C
5) D

3AJAHHUE Ne 15
OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DreKTpuYecKoe MoJie BUXPEBOES
3) CunoBble IMHUU HE 3aMKHYTbI

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXXJIEHHBIX
3AJIAHHUE Ne 17



CxutagpIBaloTCsl 1Ba TapMOHUYECKUX KOJIeOaHHUsSI OJHOTO HAIPaBJICHUS C OJUHAKOBBIMU
nepuonamu. PesynpTupyromee kojiebaHue UMeeT MUHUMAIIbHYIO aMIUIUTYy MU pa3HOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

D=
2) 0
3) 0,57
4) 0257
3AJIAHUE Ne 18

IIpu yBenuueHuu B 2 pa3a aMIIUTY/bl KOJ€OaHNUN BEKTOPOB HAIPSHKEHHOCTH 3JIEKTPU-
YECKOI'0 ¥ MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA SHEPIUH ...

BAPUAHTBI OTBETOB:
1) yBenuuutcs B 4 pasza
2) yBenu4yuTCs B 2 pasza
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

Ecnu nudpaknuonnyto pemérky noBepHyth Ha 180°, To nudpakinoHHas KapTuHa ...

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

Ilonmas noJjrsipu3anuda OTPaKCHHOI'0 CBETAa OT IMMOBCPXHOCTH AUBJICKTPUKA Ha6JHOI[aCTC$[
Ipu yriie MeKay MpeJIOMJIICHHBIM U OTPAKCHHBIM CBETOM PABHBIM. ..

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

WuTerpanbHas mydeucnyckarenbHas ciocooHocts AUT npu yBennyeHUH TeMIiepaTypbl
B 2 paza...

BAPUAHTBI OTBETOB:

1) VBenuuutcs B 16 pa3
2) VYwmenblaercs B 8 pa3
3) VYBenuuurcs B 2 paza
4) He uzmeHutcs



3AJAHHUE Ne 22

[Ipu mepexonax 3JeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHUs! MO-
MEHTa MMITyJIbCa HaKJIaJIbIBaeT OIpe/ieIeHHbIe OorpaHuueHus (mpaBmiio oroopa). B sHepretuue-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

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

[Ipn oxmHaKoBOM JUIMHE BOJH JI€¢ bpoilsil CKOPOCTh 0-4aCTUIl OTHOCHTEIBHO CKOPOCTH
IIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle
3) CKOPOCTH OJIMHAKOBBI
3AJIAHUE Ne 24

CTaI_II/IOHapHBIM YpaBHCHHUEM H_Ipez[HHrepa JJI1 4aCTUIlbl B OJHOMCPHOM AIIMHUKE C 0ecko-
HCYHO BBICOKMMHU CTCHKAMU SABJISACTCA YPaBHCHHUC. ..

BAPUAHTBI OTBETOB:

2
d EU-I-E;TEW:[}
1) dx s,




d? 2m o Sx
e
2) -:fx b3 2
2
&a,fr+%zing:D
3) h
2m Ze*
Ay+ —(F+ =0
4) b5 dmegr
3AJAHMUE Ne 25

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

1) mecTs IPOTOHOB U IIECTh HEUTPOHOB
2) miecTh MPOTOHOB U JABEHA/IATh HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



Bapuanr - 3
3AJIAHHUE Ne 1.
KocBeHnHble n3MepeHust PU3NIECKUX BEITHYUH MOTyJarOTCs. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHHEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBeHHBIMU U3MEPEHUSIMH (DPU3UUECKUX BETHYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJIAHHUE Ne 2.
Touka M ABMXeTcs MO CHOUpaid B HANpaBlIeHUH, YKa3aHHOM cTpenkoi. HopmanbHoe

YCKOPCHUC 11O BEJIMYUHC HE U3MCHAICTCHA. HpI/I 9TOM BCJIMYMHA CKOPOCTH ...

BAPUAHTBI OTBETOB:
1) ymeHbIaeTcs
2) HE U3MCHsCTCS
3) yBemuuMBaeTCs
3AJJAHUE Ne 3.

[Tpu npsIMOJIMHEHHOM JIBUKEHUHU 3aBUCHMOCTb MTPOIIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

umeet BUA S = 4t + t2. Uemy paBHA CKOPOCTH TeIa B MOMEHT BpeMeHH t = 2 ¢ TIpH TaKOM JIBHIKe-

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJAHUE Ne 4.
Bropoii 3akon HeioToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:

CKOpPOCTh M3MEHEHHsI UMITYJIbCa TEJIA PABHA JIEHCTBYIOIIEH HA HETO CHUJIE

BO BCEX MHEPLUAIBHBIX CHCTEMAaxX OTCYETAa BCE MEXAHWYECKHUE SIBJICHHUS NPOTEKAIOT OAM-

HAKOBO IIPpXW OAMHAKOBBIX HAYAJIIbHBIX YCIIOBUAX

CHJIBI, C KOTOPBIMHU JEUCTBYIOT APYT Ha Apyra B3aUMOJEHCTBYIOIME TEJa, PaBHBI 110 Be-

JIMYMHE U ITPOTUBOIIOJIOXKHEI 110 HAIIPaBJICHUIO

BCSAKOE TE€JI0 HaXOJUTCS B COCTOSIHUHU ITOKOSI MJIM PABHOMEPHOTO IIPSIMOJIMHENHOIO JIBUXKE-

HUsA, II0OKa BSaHMO)IeﬁCTBHe C ApYTUMHU TCJIaMH HC 3aCTaBUT €TI0 U3BMCHUTH 3TO COCTOSHUC
3ATAHHUE Ne S.

Eciu MomeHT HWHCPIUHN TCJIa YBCIIMYUTL B 2 pasa u YrijioByr0O CKOPOCTH €ro BpallCHUSA

YBEJIMYUTH B 2 pa3a, TO MOMEHT UMITYJIbca Tea. ..

1)

BAPUAHTBI OTBETOB:

YBEJIMYUTCS B 4 paza



2) He U3MCHSETCS
3) ymeHbIUTCS B 4 pasa
4) yBemuuutcs B 8 pa3s
3AJIAHME e 6.

ap u monblii numHAp (TpyOKa), MMEIOLINE OJIMHAKOBBIE MACCHl M PalnyChl, CKAaThIBa-
I0TCs1 0€3 IMPOCKaJIb3bIBaHMsl C TOpKU BbIcOTON h. Torna BepHbIM yTBEpKIAECHHEM OTHOCHUTENIBHO
CKOPOCTH T€Jl Y OCHOBaHUS TOPKU SABJISAETCS CIACAYIOLIEE:

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

3AZJAHHUE Ne 7.
CrepxeHb JIBUIKETCS CO CKOPOCThIO, COM3MEPUMOIl CO CKOpOCThIO cBeTa. Hampaiienue
CKOPOCTH MEPIEHIUKYISIPHO CTePkKHIO. [Ipu 3TOM JyiMHA CTEpKHSA OTHOCUTENBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) craner Kopoue
2) cTaHeT JAJHMHHEe
3) He U3MEHUTCS
3AJJAHUE Ne 8.
[19Th OCHOBHBIX 3aKOHOB MJIEAJBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3akon JlampToHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

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

7) mepBOE HAYaAI0 TEPMOIMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

g=—kT . .
2 . 3mech i=Np+Ng +2Nk,, A€ Nn, Nep, Nk, — YUCTIO CTETIEHEH CBOOOIBI MOCTYIATEIBHOTO, Bpa-

IATETHLHOTO U KOJICOATETbHOTO MBYKEHHN MoseKyibl. J{is yriekucioro ra3a (CO2) uucio i pas-
HO ...

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

Ha pucynke nzo6paxen mukin Kapao B koopaunarax (P,V). AaunabatHoe cxxaTtrue mpouc-
XOOUuT Ha dTaIIe ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3un xapakTepusyeT mepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHXKEHUS
4) >IeKTpUYECKOro 3apsia
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaXOAUTCS B LEHTpe cepruueckoil moepxHoctu. Ecnu 3apan cme-

CTUTB U3 LCHTpPA C(I)epbl, OCTaBJIAA €0 BHYTPHU HEEC, TO IIOTOK BEKTOPA HAIIPSXKCHHOCTU 3JICKTPO-
-

cTatHyeckoro oy £ uepes moBepxHOCTH ChEps. ..
BAPUAHTBI OTBETOB:

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

[Tosie co3maHo TOYEUHBIM 3apsiIoM — (. YKaXKHUTE HalpaBieHHE YBETUYCHUsI TTOTEHIANa

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

3AJAHHUE Ne 14

Ha pucynke npencrasieHa 3aBUCUMOCTh MAarHUTHOT'O MOTOKA, MPOHU3BIBAIOLIETO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D/IC MHIYKIMK B KOHTYpE paBEH HYJIIO Ha Y4acTKe. ..

ol s =
B e = = =
gy O
N
-
(<]

BAPUAHTBI OTBETOB:

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHU:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUA MAarHUTHOT'O HOJIS SBJISIOTCS 3aMKHYTBIMHU.

2) MarnuTHOE 10JIe HEe coBepIIaeT padoThl HaJ ABMKYIIUMUCS 3JIEKTPUUECKUMHU 3aps-
JaMH.

3) MaruuTHoOe€ 1noJie AeUCTBYET Ha MOKOSIIUIACS 3apsi.

3ATAHHUE Ne 16
KonebarenbHblil porece XxapakTepu3yercs ... YKa3aTh BCe MPaBUIbHbIE OTBETHI.



BAPUAHTBI OTBETOB:

1) ammuuTymaoi
2) ¢asoit

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CxuagpIBatoTCsl 1Ba TapMOHUYECKUX KOJIeOaHusl OJJHOTO HAIpaBJIEHUS! C OJIMHAKOBBIMU MEpHOa-
Mu. PesynpTupytomiee konebanne MMeeT MaKCUMAIbHYIO aMILTUTYy TIpH pa3HocTH (a3, paBHOU

BAPUAHTDBI OTBETOB:

1)0
2)m
3) 0,57
4) 0,25
3AJJAHHUE Ne 18
W3nyueHne 3JeKTPOMArHUTHBIX BOJH MTPOUCXOIHT ...

BAPUAHTBI OTBETOB:

1) nmpu noKoe 3IEKTPUUECKUX 3apsiI0B

2) Bceraa

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PAaBHOMEPHOM JIBH)KEHUHM 3apsi10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBEeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa)keHHE U MPEJIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEPEPACIPENCIIEHUE YHEPIUH CBETOBOTO U3IY4YEHUS IPH HaAJIOXKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

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

BAPUAHTBI OTBETOB:

1) HopManbHOU AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit moKasarTess MPeIOMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3z u3MeHHUTCS MHTErpaibHas JiydeuciyckareabHas cnocoonocts AUT, ec-
JIM TeMIIepaTypy Tella yBeIUYUTh B 2 pa3za?

BAPUAHTBI OTBETOB:
1) yBenuuures B 8 pas
2) yBenuuuTcs B 16 pa3
3) ymeHbmmTCS B 8 pas
4) ymenbmutcs B 16 pas
3AJJAHHUE Ne 22

[Ipu nepexomax 3a€KTpoHA B aTOME C OJHOIO YPOBHS Ha JIPYroil 3aKOH COXPaHEHUsS! MO-
MEHTa UMITYJIbCA HAKJIAJBIBACT OIpE/ICICHHBIC OrpaHndcHus (TpaBmwiio otoopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOJ0poJa (PHC.) 3anpeuieHHbimM TIepeX0 oM SBISETC. . .

™8 p d f
3 e
2 —
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s-2p
4) 4p - 3d
3AJJAHHUE Ne 23
DIEKTPOH M 0-4acTHUI[a UMEIOT OJIMHAKOBBIE CKOpOCTH. JliMHa BOJIHBI e bpoins anek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y,JIeT
BAPUAHTBI OTBETOB:
1) 6onbiie

2) MeHblle



3) OyayT UMETh OJIMHAKOBBIC 3HAUCHHS

3AJAHUE Ne 24

CranuonapueiM ypaBHeHueM lllpeaunrepa s 3J€KTpoOHa B BOJOPOJONOJO0OHOM HOHE
ABJIIETCS. ypPABHEHHUE. ..

BAPUAHTBI OTBETOB:
2m Ze*
Ay+—(E+ =10
1) # dmey
i 2.2
o é{f+2r2:r‘z(£,_mwﬂ x Yo =0
2) dx i 2
2
&gf+%ziEz;f=D
3) R
Ay 2m
Y7 Ew=0
4) d}‘C h
3ATAHUE Ne 25

I'amma-u3inydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUEHUSI, UCITYCKA€MbIX aTOMHBIMH sIIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuanr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXY (PM3MUYECKHMMHU MOHATHEM U ompernencHueM. Llena ne-
JIEHUS U3MEPUTENILHOTO IpUOopa onpeaessercs ...

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHJea U3MEPEHHI K YHCITy ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE NepeMEIICHHs yKa3arTeysi Npudopa K 3HAYCHUIO U3MEPSCMO BEINYHHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BeICHHEM Mpe/ieNa H3MEPeHU I Ha YHCIIO ICJICHUH IKaIbl npruodopa
3AJIAHHUE Ne 2.

Touka M aBmkeTcs 10 CHOUpaad B HAIpPaBIECHUM, YKa3aHHOM cTpenkoi. HopmaibHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

G BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHSETCs
3AJIAHME e 3.
3aBUCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH uMmeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINS CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUH?

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

3AJJAHME Ne 4.
Bec Tena — oto cuna ...
BAPUAHTHI OTBETOB:

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

2) TPaBUTAIMOHHOTO B3aMMOJICHCTBUS MEXKIY TEIOM U 3eMIEi
3) C KOTOpOIi OITopa WM TO/IBEC JEHCTBYET Ha TEJIO

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

[Ipn pacuere MOMEHTOB MHEPIMH Tejla OTHOCUTENIBHO OCeH, HE MPOXOASIIUX uepe3
LEHTp Macc, UCMONb3YI0T Teopemy llItelinepa. Ecnu ochk BpaiieHHss TOHKOCTEHHON TpYOKH mepe-



HECTH M3 IIEHTpa Macc Ha 00pa3yrmlryto (puc.), TO MOMEHT MHEPIIMH OTHOCHUTEIHLHO HOBOW OCH
YBCIUYUTCA B ...

A 4

="

~ —_—— -

BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4 pasa
4) 1,5 paza
3AJIAHME e 6.

CrnomrHoi 1 monelid (TpyOKa) HUIMHIPHI, UMEIOIINE OJWHAKOBBIE MAacChl M PAJANYCHI,
CKaThIBAOTCS 0€3 MPOCKaIb3bIBaHUS C TOPKU BbICOTOM h. Toraa BepHbIM yTBEpXKAEHUEM OTHOCH-
TEJIbHO BPEMEHU CKAaThIBaHUS K OCHOBAHMIO TOPKU SIBJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObicTpee CKATUTCSI CIUTOUTHOM LIUITUHIID
2) ObICTpee CKATUTCS MOJIBIN IATHH/P
3) o00a Tena cKaTATCs OJTHOBPEMEHHO

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecimu
OIWNH KOCMOHAaBT, OTHOCHUTCJIBHO BTOPOI'0, MOBOPAYUBACT CTCPKCHB M3 BCPTHUKAJIBLHOI'O ITOJIOKEC-
HUS B TOPU30HTAJIBHOE, TO OTHOCUTEIBHO BTOPOT'O CTEPHKEHD ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) CcTaHeT JJIMHHEee
3) mIHMHA HE U3MEHHUTCS
3AJIAHME Ne 8.

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

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJIbl [0 CPABHEHUIO C MEKMOJICKYISIPHBIM PACCTOSTHUEM
2) MeXITy MOJICKYJIaMH YYUTBIBAFOTCS CUJIBI IPUTSHKECHHS U OTTATKUBAHHS
3) oSHepruei IBMKEHHS MOJEKYJ MOKHO IpeHeOpeyb
4) MOJNEKyIIbI PEICTABISIOTCS TBEPIBIMU

3AJJAHME Ne 9.



CpenHsisi KUHETUYeCKasi SHEPrusl MOJIEKYJIbl HACabHOTO ra3a Mpu Temieparype 1 paBHa

.
g=—kT
2 . 3mech ,i=Na+Ng, +2Nk, TAE Nn, Ngy, Nk, — YUCIO CTEMEHEH CBOOOMIBI MOCTYIATEILHOTO,

BpALIATEIbHOIO U KOJIEOATENBHOrO IBUKEHUI MoJIeKybl. [Ipu ycioBuM, 4T0 MIMEIOT MECTO TOJIb-
KO IIOCTyIaTeJIbHOE U BpallaTeIbHOE IBIDKeHNUE, Ut Bogopoaa (Hz) uucio i paBHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke n3o6paxen mukin Kaprno B koopaunatax (P,V). M3oTepmudeckoe pacumpe-
HUE TIPOMCXOIUT Ha JTale ...

v

BAPUAHTBI OTBETOB:

3AJIAHME Ne 11
SIBnenue nuddy3uu UMeeT MECTO MPH HATUYNHU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KOHIIEHTpaIuH
2) TemmepaTypsl
3) CKOPOCTH CITO€B KUAKOCTH WITH ra3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenuuurcs



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCcKOHEYHO PaBHOMCPHO 33p5[)KCHHOI>i IIJIIOCKOCTBIO C HOBerHOCTHOﬁ
IUIOTHOCTBIO 3apsaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIlpaBJICHUEC YBCIIUYCHUA IIOTCHIHAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIUU B KOHTYPE MOJIO0KHUTEIbHA U 110 BETMUYNHE MUHU-
MaJIbHa Ha UHTEPBAJIE. ..
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BAPHAHTEI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) MaruutHoe 1nosie 1efiCTBYeT TOJIBKO Ha JABHKYIIIMECS HJIEKTPUUECKHE 3apsiibl.

2) MarauTtHoe 1osje sBJISeTcs AeUCTBYET TOJIBKO Ha OKOSIIIIUECS 3apsiibl.

3) IloTok BeKkTOpa MAarHUTHOW HMHAYKIMH CKBO3b MPOU3BOJBbHYIO 3aMKHYTYIO TOBEpX-
HOCTb OTJIMYEH OT HYJIA.

3AJTAHUE Ne 16



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

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKJIaI[BIBaIOTCSI JABa TapMOHHUYCCKUX KOHe6aHI/I$I OQHOTI'O HaIpaBJICHUA C OAVMHAKOBBIMU 4YaCTOTa-
MU U paBHbIMU aMIIuTygamu Ag. [Ipu pazHoctu ga3z Ag = n amMImumMrtyaa pe3yiabTHPYIOIIETo KO-
nebaHus paBHa...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJJAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HUIKC BOJIH ABJISAKOTCA ...

BAPUAHTbBI OTBETOB:

1) pannoBOJIHEI
2) 3BYKOBBIE BOJIHBI B BO3JIyX¢
3) yIbTPa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTUYECKUM HaA3bIBACTCS CBET ...
BAPUAHTBI OTBETOB:

1) oiHOH ompeesIeHHOM U CTPOTo MOCTOSIHHOM 4acTOTHI
2) mo00M 4acTOThI

3) B BUIMMOM JAMaIa30He AJIUH BOJIH

4) pacripocTpaHSIOUINIICS B BAaKyyMe

3AJAHUE Ne 20
SABnenune aucnepcuu HaOIIOIAETCS B IPUPOTHOM SIBJICHUH . ..

BAPUAHTBI OTBETOB:

1) panyra
2) paayKHbIe KAPTUHBI HA MBUILHOM ITy3BIPE
3) ceBepHOE CHSIHHE

3AIAHME Ne 21



JUlnHa BOJHBI, IPUXOAAIIASACS HA MAaKCUMYM CIIEKTPAJIbHOM IJIOTHOCTH M3J1y4aTeIbHO-
ctu (I'A), ymenbmmnacs B 2 pasza. [Ipu 3Tom Temmneparypa 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

9J'IeKTpOH 151 HeﬁTPOH ABUIKXYTCA C OJIMHAKOBOM CKOPOCTBIO. HpI/I 9TOM JJIMHA BOJIHBI €

Bbpoiins 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) 2m i
d* 2 o
YR E-T =0
2) dx i 2
2
Ay + LZI Ew=0
3) R
A4y 2m
Tt Ew=0
4) dx i
3AJAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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