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Hepeuenv Komnemenyuii u UHOUKAMOPOE OOCIMUICEHUS KOMNEMEHU UL C YKAZAHUEM IMAN0E POPMUPOBAHUA 8 NPOUECCe OCEOCHUSA OUCUUNTUHDL

Komnerenus:

YK-1 CnocobeHn ocyuiecTBIATh MOUCK, KPUTHUECKUN aHANU3 M CHUHTE3 MH(OpMAalMH, TPUMEHSITh CUCTEMHBINA MOAXOJ Ui PEIIeHUs MOCTaB-
JICHHBIX 33/1a4.
WuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:

YK-1.1. 3naer MeToIMKH TIOUCKa, cOopa U 00paboTKK MH(MOPMAIINH;, aKTyaTbHbIE POCCUNCKHE U 3apyOeKHbIC HCTOYHUKH UHPOpMAIUH B che-
pe npodeccuoHaNbHON ASSITETbHOCTH; METOJI CUCTEMHOI'0 aHalIn3a.

VYK-1.2 YMeeT npuMeHSITh METOUKH TTOMCKA, cOopa M 00paboTKK MH(OpMAIMK; OCYIIECTBIATh KPUTUISCKUN aHATIN3 U CUHTE3 HH(POPMAIUH,
MOJIYYEHHOM U3 pa3HbIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOJIXO JUIsl pEIICHUS TOCTaBIEHHBIX 3a7ay.

YK-1.3 Brnageer HaBbIKaMu MOKCKa, cOOpa n 00pabOTKH, KPUTHUECKOTO aHAIM3a ¥ CHHTE3a HH(DOPMAIIUK; UCITOJIB30BAHUSI CUCTEMHOTO TI0JIX0-
Jia ISl pelIeHusl TOCTaBJICHHBIX 3a]1a4.

Huouxamopul 0o- Omanwt hopmuposanus Komnemenyuu
CIUMNCEHUS KOM- (vkazamo 6ce memwl uz PIIJ]) Haumenoeanue oye-
nemenyuu Jexkyuu Ilpaxkmuueckue Jlabopamopmuvie 3ansn- Kypcoeoit npoexkm HOYHO20 cpedcmea
3aHAmMuUA mus (paboma)
YK-1.1 Tema 1, He npedycmompenui Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mpoavHaa padoma, 1ado-
Tema 3, Tema 5, Tema 2, pamopnas paboma, KoH-
Tema 4, Tema 7 Tema 7 cnexm no CPC, ’x3amen
Tema 5,
Tema 7,
Tema 8
YK-1.2 Tema 1, He npeoycmompenni Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 1, mpoavHaa padoma, 1ado-
Tema 3, Tema 5, Tema 2, pamopnas padoma, Kon-
Tema 4, Tema 7 Tema 7 cnexm no CPC, s 3amen
Tema 5,
Tema 7,
Tema 8,
VYK-1.3 Tema 1, Tema 1, He npeoycmompenni Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 2, mpoavHaa padoma, 1ado-
Tema 3, Tema 5, Tema 7 pamopnas paboma, KoH-
Tema 4, Tema 7 cnexm no CPC, sx3amen
Tema 5,
Tema 7,
Tema 8,




Hepeueub OUECHOUHbBIX cpedcme no Oucuunﬂune Duszuka

1 cemecTp (3aouHas popma)

Ouyenounvile cpedcmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 2 18 30
Koumponvnas paboma 1 9 15
Koncnexkm no CPC 3 9 15
IK3amen 1 24 40
Hmozo: 60 100
2 cemecTp (3a0uHast popma)

Ouenounvle cpeocmea Kon-¢o | Min, 6annoe Max, oanio06
Jlabopamopnasa paboma 1 8 12
Koumponvnas paboma 1 8 16
Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anusn 3 9 15
Hmozoe0e mecmuposanue 1 6 9

IK3amen 1 24 40

Hmoczo: 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-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
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 BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC pe3yanaTLI; HpOHBHHeT CaMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIC MPOTrPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HM3J1araeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH 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-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKhe KaK OTCYTCTBHE CaMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYINEHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX IPOrpaMMol 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 ITpCIioaaBaTeIIA.




KpaTkasi XapakTepucTHKa OIIEHOYHBIX CPeJICTBA

No o/

Haumenosaunue
OLICHOYHOI'O0  CpeJ-
CTBa

Kparkas xapakTepHCTHKa OLEHOY-
HOT'O CpEACTBa

IIpencraBienue
OLICHOYHOT'O
cpencTBa B poHIE

2

3

4

DK3aMeH

CpencTBo, TO3BOJISIONIEE OICHUTH
3HaHUS, YMEHHS W BJaJeHUS 00Y-
Yalomerocs 1o y4eOHOW JUCIIH-
IJINHE.

Komruiekt »9k3a-
MEHAIIHOHHBIX
OWJIETOB

KonTposbHas
6ota

pa-

CpencTBo MpoBEpKH YMEHUN MpH-
MEHATh TOJyYCHHbIC 3HAHUS IS
peleHust 3a7ad  ONPEAEIICHHOTO
THUIA [0 TEME UJIH pa3femy.

Kommnekr KkoH-
TPOJBHBIX  3aj]1a-
HAW 1O BapuaH-
Tam

3ammTta  nabopa-
TOPHOU PabOTHI

CpencTBo, MO3BOJISIONIEE OLECHUTH
YMEHUE U BIIJIEHUE 00Yy4aroIIerocs
M3JIaraTh CyTh MOCTABJICHHOM 3a/a-
9l, CaMOCTOSITENFHO TPUMEHATH
CTaHIapTHBIE METOMABI TOCTABJICH-
HOM 3aJayd C MCIOJIE30BAaHUEM
UMeEIoIIelcs J1abopaTopHOM 0as3bl,
OPOBOANUTH AHAJIU3 IOJYYEHHOIO
pesynbrata padboThl. MOXET BbI-
HOJIHATHCS B MHAUBUAYAIbHOM IO-
PSAAKE WK TPYNION 00yYaromuxcs.

Tembr  mabopa-
TOPHBIX padoT.

IlonrotroBka  KOH-
CIIeKTa TII0 TeMme,
BBIHECEHHOT'O Ha
CaMOCTOSITSIILHOC
W3y4YCHUE.

[TpoayKT camMoCTOSITEIBEHOM PabOTHI
CTyJICHTA, MPEJCTABJIAIONIUNA COO0OM
NOJITOTOBKY KOHCIEKTa MO y4eOHO-
IPAKTUYECKOM, y4eOHO-
UCCIICIOBATENIbCKOM WIJIM HAayYHOU
TEME, BBIHECEHHOM Ha CaMOCTOS-
TEJIHLHOE U3YUYECHHUE.

Tembl C000-

IECHUN

IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1a4)

3agaunl PEKOHCTPYKTHUBHOIO YpPOB-
Hs1, TIO3BOJISIFOIINE OLICHUBATh U JIH-
arHOCTUPOBATh YMEHHSI CUHTE3UPO-
BaTh, aHaJU3UPOBaTh, 0000IIATH
(aKkTHUECKUil U TEOPETUIECKUN Ma-
TepHuaj, ¢ YCTAaHOBJICHUEM MPUYUH-
HO- CJICJICTBEHHBIX CBSi3eMl U (pop-
MYJIMPOBaHUEM BBIBOJIOB

Kommiekt 3agau
T MPAKTHYE-
CKUX 3aHITUU

Tect

Cucrema  cTaHIAPTU3HPOBAHHBIX
3aJaHui, MO3BOJISAIONIAsS aBTOMATH-
3UpOBaTh MPOLENYPY H3MEPEHUs
YpOBHSI 3HaHUW W yMEHUU oOyda-
IOLLErocs.

doHag  TECTOBBIX
3aJIaHuU 1
MPOBEACHUS WUTO-
TOBOTO TECTUPO-
BaHHUS MO JUCIH-
MJIMHE




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

@axyremem MexaHUYECKUU

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

VYueOHbIM 1aHOM 110 Harpasiiennto nmoaroropku 20.03.01 TexHnocdepnas 6e3ormac-
HOCTB JUIsl 00yYaromuxcsl MpeIyCMOTPEHO MPOBEACHUE Ja00paTOPHBIX 3aHATUM IO
nucuuininae Pusuka.

JlaGopatopHble 3aHATHS 110 JAUCIUILIMHE MPOBOJATCS B CICIUAIBLHO 000pY-
JIOBAHHBIX JIA0OPATOPHUAX C MIPUMEHEHUEM HEOOXOIUMBIX CPEeACTB 0OydeHUs: 1a00-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJI UCCIICIOBAHUMN, METOAUYECKUX TTOCOOUIA.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOEHUE TEOPETUUECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

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

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTcs KOCBEHHBIC U3MEPEHHUS OT MPSIMBIX?

3. Kakue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHuTe anropuTMbl OMPEACIICHUS JOBEPUTEIBLHOTO MHTEpPBAJIA MPU MPsi-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnas padora Ne2. P.111.0Onpenenenrne yCKOPEHUsI CUIIbL TSHKECTH MPH
CBOOOJTHOM MAJICHUU TE.
TeopeTrueckre BOMPOCHI I MTOATOTOBKH K TAOOpaTOpHOU padoTe:
1. Yto Ha3bIBaeTCAd YCKOPEHUEM M YCKOPEHHUEM CBOOOTHOTO MaJACHUS?
2. OT 4ero 3aBUCUT YCKOpPEHHE CBOOOIHOTO MaJeHUs?
3. Chopmynupyiite 3aKk0oH BceMUpHOTO TATOTEHUS.
4. Yto Ha3bIBAETCS HAMPSKEHHOCTHIO TPABUTALIMOHHOTO TOJIS?

JlaGopaTopnasi padora Ne3. P.113. OmnpeneneHue CKOPOCTH MYJW MPU TMOMOIIU
OQJIITMCTUYECKOTO MasiTHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopmynupyiTe U 3alUIIUTE 3aKOHBI COXPAHEHUS MUMIYJbCAa U MEXaHHYe-
CKOU DHEPIUMU.
3. Kakwue cructembl Ha3pIBalOTCS KOHCEPBATUBHBIMU?
4. 1Tpu KakuX B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEeKOMEHIYETCs CTPENATH TOJHKO MO HEMOABIKHOMY IIH-
JTUHJPY?

Jlabopatopnass padora Ned. P.121. OnpeneneHue MOMEHTa MHEPIUH MaXOBOTO
KOJIeca M CUJIbI TPEHUs B OIIOpe
TeopeTuydeckrie BOMPOCHI I MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yrto Ha3bIBaeTCs BpallaTeIbHbIM MOMEHTOM, MOMEHTOM WHEPIHH U MOMEH-
TOM UMITYJIbCA?

2. CdopmynupyiiTe OCHOBHOH 3aKOH JMHAMUKHU BPALIaTEIbHOTO JIBHKEHHUS.

3. HanmmmuTe 3aKOH COXpaHEHUsI SHEPTruu MPUMEHHUTEIHHO K JaHHOW Jabopa-
TOpHOM paboTe.

4, Kak OynyT omyckatbcsl Tpy3bl m (ObICTpee WU MEJJICHHEE), €CIU LIMIUH-

JPUYECKUE TPy3bl HA KPECTOBMHAX MaxXxOBOTO KoJjieca MOABUHYTHh K OCH Bpa-
nieHusa? OTBeT 000CHYMTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaaibHOW ra30BOi MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJHUM MojieM BemecTBa? 5. Kakue (QakTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopnasi padora Ne6. P.132. OnpesneneHre OTHOIICHHS TEMIOSMKOCTEH Ta-
3a Cp/Cly.
TeopeTuueckrie BOMPOCHI sl HOJATOTOBKH K JIA0OpPaTOPHOU paboTe:

1. Yro Ha3pIBaeTCS yAECIBHOW M MOJSIPHOU TEIUIOEMKOCTBIO, KAK OHM B3aUMO-

CBSI3aHBbI?

2. Tlouemy Cp 60mbiie Cy ? Jlokazath ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie Mpouecchl COBEPIIAOTCS BO BPEMSI BBIMOJHEHUS PA3JIMYHbBIX
ATANoB TaHHOW PabOThI?

>

JlaGopaTopuasi padora Ne/. P.134. Onpenenenue kodpduninenta 1TMHAMUYECKON
BSI3KOCTH JKMAKOCTH MeToaoM CTokca.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JJa0OpaTOpHO paboTe:
1. OObsICHUTE SBJICHUE BA3KOCTH.
2. B uém 3akmouaeTcss pu3ndecKkuii cMbICa K03 dUIIMEHTa TMHAMUYECKOU BSI3-
KOCTH.
3. Kakwue cumpl JeiCTBYIOT Ha IIapUK, CBOOOIHO MaAlOIIUI B )KUKOCTH?
4. Tlouemy NBMKEHUE IIApUKAa B JKUJIKOCTH C TEUCHHE BPEMEHH CTAHOBUTCS
PaBHOMEPHbBIM?

JlaGopaTopHasi padora Ne8. P.200. 3HaKOMCTBO C JICKTPOU3MEPUTEIbHBIMH ITPH-
Ooopamu.




Teopernyeckue BONPOCHI 1 MOJArOTOBKH K J1a00paTOPHOM padboTe:

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

2. Kak momoOpaTh BepXHUH TMpenen Auana3oHa U3MEpeHUil AJid MoiydeHus 0o-
Jie€ TOYHBIX PE3YJIbTATOBR?

3. Kakum nomkeH ObITh JIyd 3p€HUsI OTHOCUTENBHO MIKAJIBI P OTCUETE Pe3yJib-
TaTOB?

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MNpeAebHas a0COIIOTHAS NOTPEIIHOCTh, BEIUUCICHHAS 110
KJIACCY TOYHOCTH, AEUCTBUTEIBHON MOTPEIHOCTH ITprOopa’?

JlaGopaTopHasi padora Ne9. P.212.V3mepenne 2JIeKTPOEeMKOCTH KOHICHCATOPOB.
TeopeTudeckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOi padoTe:
1. KakoBO Ha3HaY€HHE U YCTPONCTBO KOHIEHCATOPOB?
2. UTo Ha3bIBAETCA JICKTPOEMKOCThIO? EMMHUIIA H3MEPEHUS JIEKTPOEMKOCTH.
3. O0BsiICHUTE TPUHLIMI U3MEPEHUS IEKTPOEMKOCTH C TOMOIIBIO MOCTa MEPE
4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSKEHUSIMH U 3JIEKTPOEMKOCTAMHU
IIPU NIApaAJUIEIBHOM M IOCIJIEI0OBATEIBHOM COCIMHEHUN KOHEHCATOPOB?
5. Kakue ausneKTpuKu NpUMEHSIOTCA B KOHJIEHCATOpaX, U Kakue ObIBAIOT THIIbI
KOHJIEHCATOPOB?
6. Kak 1M3JIeKTpUK BIUSET HA 3JIEKTPOEMKOCTh KOHAEHCATOpa?

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Uto Ha3bIBAaeTCs 3JEKTPUUECKUM TOKOM, CHIJIOW TOKA M IJIOTHOCTBHIO TOKa. B
KaKHUX €UHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JJIMTEIBHO MOJICPKUBATH JIEKTPUUECKUMN TOK?
3.ChopmynupoBath 3akoH OMa B HUHTErpajibHOM (dopme M MOJHOW Ienu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KaknX eIMHUIIAX OHO U3MEPSIETCS?
5. ChopmynupoBaTh iepBoe U BTopoe npasuia Kupxroda.
6. OOBSICHUTD MIPUHITUI ICUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

JlabopaTropnasi padora Nell. P.231. OnpeneneHue roOpu30HTAIBHONW COCTaBIISIO-
e HANPSHKEHHOCTU MAarHUTHOTO TMOJIsl 3eMIIn
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. BenrnunHa u HanpaBlieHHE CHIIbI AMIIEpA.
2. IloBenenne paMKu ¢ TOKOM B MarHUTHOM mosie. UHIyKIusg 1 HanpsHKeHHOCTh
MarHUTHOTO TIOJIS, UX SIUHUIII H3MEPEHUSI.
3. O6bsacaute 3akoH buo—Casapa—Jlamnaca.
4. Meroauka U3MEPEHHS HAMPSHKCHHOCTH MAarHUTHOTO TOJIS 3eMIIH C TTOMOIIIBIO
TaHT€HC—TallbBAaHOMETPA.

JlaGopaTopnasi padora Nel?, P.311. OmnpeneneHre mokaszaTess MPeaoMIICHUs
CTEKJIa C TIOMOIIbI0 MUKPOCKOTIA.




TeopeTnueckrie BOMPOCHI s MOATOTOBKH K JJaOopaTopHOii padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKH.
2. Kak cBsi3aHbl MOKa3aTelb MPEOMIIEHUSI CPEJIbl U CKOPOCTh PacpOCTpAHEHUS
CBETa B HEM?
3. [louemy npu pacCMOTPEHHUM MPEAMETA YEPE3 MIIOCKYIO CTEKIISIHHYIO IIACTHUH-
KY OH Ka)KETCS PaCIIOIOKEHHBIM OJIHXKE.

JlabopaTtopuasi pabora Nel3. P.324. OnpeneneHue AJIMHBI CBETOBOW BOJHBI C MO-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE Y MHAYLIHUPOBAHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeToBOM BOJIHBI HA AUGPAKIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas xapTuHa HaOJIIOJAeTCs Ha SKpaHe NpPH OCBEUICHUH IU(PaKIIMOHHON
pELIeTKH MyYKoM Oenoro ceera?

Marepuaisl J1abopaTOPHBIX pabOT MPUBEIAEHBI B METOAMYECKUX YKa3aHUSX,
pa3pabOTaHHBIX MPENOoAaBaTEIIMU UKIA (PU3UKO-MAaTEMATUUECKUX AUCITUTLINH:

HanMeHOBaHHE METOM.yKa3aHUs U aBTOPBI

Koma—Bo 3k3.

1.06mas ¢u3nka: pyKoBOACTBO MO JaOOpaTOPHOMY MPAKTHKY-
My [DaekTpoHHbBIH pecypc] : yueOHoe nocodue / [lox pen. U.b.
Kpeinenkoro, b.A. Ctpykosa. - M.: UTHOPA-M, 2012. — 596 c.
— Pexum nocryna:
http://znanium.com/bookread2.php?book=345060#,
mo.- ObC «Znanium» ['pud

o mapo-

OBC «Znanium»
http://znanium.com/bookread
2.php?book=345060#
Hoctym ¢ mo0o0il TOYKH MH-

TEPHET TIOCNIE pPErucTpaluu
IP—ampeca HXTU

2. Badwun, /[I.b. ®usuka. Y.1.Kunemaruka. /lunamuka. Tepmo-
JUHAMKKa. DJIEKTPOCTaTHKA. DJIEKTPOIUHAMUKA: y4ueO. mocooue
/1.6.Badpur;KI'TY .-2-e  uzn.,mon.-Kazamp:M3n-80 MO u H
PT,2010.-316 c. Tpup MO

100 »k3. B OMOII.0TI.

3. Badwun, /I.b. ®usuka. Y.2: yue6.nocodue / J|.b.Badum;
KI'TY.-2-¢ wusn.,mon.-Kazaue: Msn-so MO u H PT; KI'TY,
2011.-460 c. I'pudp MO

100 5k3. B OHOJI.OTL.

4. bBuxrarupos, B.B. ®wuzuka. JlabopaTOpHBI NpPaKTHKYM.
Yacte 1. Mexanuka u MonekyisipHas ¢usuka / B.B. bukraru-
pos, E.B. SxosneBa. — Cankr—IlerepOypr: CBoe U3IaTeIbCTBO,
2020. - 106 c.

40 3K3.:
1 3x3 — OuOI.0TI.
39 5k3. Ha Kadeape

5. DneKTpu4ecTBO U MarHeTusM : npaktukyM / E. B. SIkonesa,
A. M. A6nynmun, T. T'. MakyceBa; Munoopuayku Poccun, Ka-
3aH. Hall. ucciel. TexHol. yH-T. — Kaszanp : M3n-so KHUTY,

2022. - 82 c.

http://ft.kstu.ru/ft/Yakovleva-
Elektrichestvo _i_magneyizm
Pr.pdf
ONeKTpOHHAas
YHUI] KHUTY
Hoctyn c IP-agpecos KHU-
TV

onbmoreka

Kaxxnass MHCTpYyKLMSI CONEPKUT KPAaTKHUE TEOPETUUYECKHE CBEIEHHUS, OTHOCS-
necss K JaHHOM paboTe, mepeyeHb HeoOXOAMMOro o0OpyAOBaHMS, MOPSAIOK BbI-
MOJIHEHUSI pa0OThI, KOHTPOJIbHBIE BOITPOCHI.


http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf

Kpurtepun onenku j1adoparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-
MECTpE CTYJEHT JIOJDKEH BBIIIOJIHUTH CIEAYIOIINE BUIbI PaOOT:
1 cemecTp (3a0uHasi hopma)

MunumajabHbii | MakcMMaJIbHBIA
Buabi pador
0as 0as

CamMocTosTenbHasE MpopaboTKa TeopeThuye- 3 5
CKOTr'0 MaTepuaa K jabopaTopHOU padboTte
O3HaKOMJIGHHE C YCTaHOBKOH, MPUOOpOM,
METOJIUKOU BBITTOJHEHHUS Ja00OpaTOPHOM pa- 3 6
00ThI
BrimostHeHre HEOOXOAMMOTO SKCTIEPUMEHTA 3 6
O6paboTka pe3yabTaTOB MCCIIECIOBAHUS, 10~ 3 5
CTpoeHue rpadukoB
AHanmu3 pe3yJbTaTOB HCCJICIOBAHUS U BHI- 3 5
BOJ 110 paboTe

HUTOI'O : 18 30

Takum oOpaszoM, Kaxas jgabopaTopHas padoTa OlICHHMBAECTCS MUHUMYM B 18
6anoB, MakcumyM B 30 GasutoB. Ilocie BeIMONHEHHS BCeX pabOT pacCUUTHIBACTCS
WUTOTOBBIN OaJlT 10 JAHHOMY OIICHOYHOMY CPEJCTBY, KaK CpeaHee apupMeTHIecKoe
10 BCEM JIaDOPaTOPHBIM paboTam.

Kpurepuu ouenku 1adopaTtopHbix padorT no pusuke Bo 2 cemecrTpe
[Tpu moaroroBke K MabopatopHoit padboTe mo aucruruimHe « Pusnka» Bo 2 ce-
MECTpPE CTYAEHT J0JKEH BBIIIOJIHUTD CIEAYIOIINE BUABI PadoT:
2 cemectp (3a04Hasi hopma)

MunuMajbHbId | MakcUMaJIbLHbIN
Bunawbl pador
0ast 0aJs

CamocrosiTenbHas mpopaboOTKa TeopeTude- 15 5
CKOT'0 MaTepuaa K 1abopaTopHOU padoTe '
O3HakOMJIGHHE C YCTaHOBKOH, MpUOOpOM,
METOJMKOU BBITIOJIHEHUS JTaO0OpaTOpHO pa- 1,3 2
00THI
Brinonnenrne He00X0IUMOTO SKCIIEPUMEHTA 1,3 2
OOpaboTka pe3yabTaTOB MCCIEIOBAHUS, TTO- 13 9
CTpoeHue rpaduKoB ’
AHanu3 pe3yJabTaTOB WCCJICIOBAHUS U BHI- 13 9
BOJ 10 paboTe ’

UTOIO : 8 12

Taxkum oOpa3om, kKaxaas jgabopaTopHas paboTa OIEHHWBAECTCI MUHUMYM B 8§
O6anoB, makcumyM B 12 GamnoB. [locne BbIMOTHEHHUS BCEX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T 10 JAHHOMY OIIEHOYHOMY CPEJICTBY, KaK CpenHee apudmeTnieckoe
10 BCEM JIa0OpaTOPHBIM padboTam.



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

@axyremem MexaHUYECKUU

Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh
(k00 u Haumenogawnue)

HpO(bPIJIL/HpOFpaMMa: be3onacHOCTh TEXHOIOTMYECKUX IIPOLECCOB M IMIPOU3BOJICTB

VY4eOHbIM IaHOM 10 HampabiieHnuto noarotoBku 20.03.01 TexHocdepnas
0e30MacHOCTh ISl OOYYAIOMIMXCA MPEAYCMOTPEHO MPOBEACHUE MPAKTHYECKUX
3aHATHH 110 nucuurnHe Pu3nka Bo 2 cemectpe. OOydaOMMMCs TpeIararoTcs
Pa3HOYPOBHEBBIC 3aJaull W 3aJaHUsS PEKOHCTPYKTHBHOI'O YPOBHS, IMO3BOJISIONINE
OIICHUBATh U AUArHOCTHUPOBATh YMEHUSI CHHTE3UPOBATh, aHAJIU3UPOBATH, 0000IIaTh
(dhakTUYeCKUil U TeopeTUYecKuil Matepuan ¢ GOopMyJIHMPOBAHUEM KOHKPETHBIX BbI-
BOJIOB, YCTAHOBJICHUEM MMPUUYNHHO-CIICJICTBEHHBIX CBSI3EH.

3aganmue 1

1. JIBa 0IMHAKOBBIX 3apsKEHHBIX IIApHUKa MAacCOi m = 5 T, MOJIBEIICHHBIX B
OJIHOM TOYKE HA HUTAX JUIMHBI 1= 12 cM , pa3olUINCh TaK, YTO YO MEXKITY HUTIMH
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. JIBa snementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &, = 0,9 B, r, = 0,3 Om) coequne-
Hbl OJHOMMEHHBIMH IOIt0caMU. COINPOTHUBIIEHHE COECIUHUTEIBHBIX IPOBOJOB I =
0,2 Om. OnpenenuTts CUITy TOKA B IIEIH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTWJIM B COCYJ, coaepxaiuii Bogy oobemom V= 0,5 1 nipu temnepatype T= 293 K
Y BKIIIOUYWIN B ceTh Hampsbkennem U= 220 B. Yepes Bpems t = 20 muH crnimpainb
BBIKTIOUMIIM. Kakoe koymmdecTBO Bobl Beikumneno, eciu KIIJI cnupamu n= 80%.

3amanue 2

1. ITo nByM mapajuiebHbIM OCCKOHEUHO JJIMHHBIM MPSMBIM ITPOBOJHUKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HanpasieHud. PacctosHue mMexny npo-
BojgHukaMu d=10 cM. BeIYMCINT, MarHUTHYIO UHAYKIMIO B TOYKE, YJAJECHHOW OT
000MX TPOBOIHUKOB HA OJJMHAKOBOE paccTosiHue r = 10 cMm.

2. [1y4oK 31€KTPOHOB BJETAET B MPOCTPAHCTBO, Ii€ BO30YkKACHBI OJTHOPO/-
HOE 3JIEKTPUUYECKOE ToJie HanpsbkeHHOCTho E = 1,5kB/M u nepnenaukynspHoe eMy
MarHutHoe mnoje ¢ uHayknuedn B= 1,5MT. CkopocTh 3JE€KTPOHOB MOCTOSIHHA U
HalpasJICHA MEPIEHAUKYISIPHO BeKTOopaMm E u B. Halitn ckopocTh IBUKEHUS DIEK-
TpoHOB. Kak OyyT IBUTATHCS AJIEKTPOHBI, €CJIM BHIKIIOUNTD JJIEKTPUUECKOE TOJe?
KakoB paguyc KpUBU3HBI TPAEKTOPUH 3JIEKTPOHOB B 3TOM cliydae?



3aganue 3

1. Ha mudpaknuonnywo pemetky aauHor 1 = 1,5 , comgepxkameit N = 300
MITPUXOB, TAJaeT HOPMajJbHO MOHOXPOMATHYECKHH CBET C JUIMHON BOJHBI A =
5508M. Onpenenuts: 1) yncao MakCUMYMOB, HAOIIOAaEMbIX B CHEKTpe IUppakiiu-
OHHOM peIIeTKH; 2) Yyroj, COOTBETCTBYIOIINH MOCICTHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
N300paKeHUE TIpeIMeTa Ha dKpaH, OTCTOSIIEM OT JIMH3BI Ha paccTossHUM L = Swm.
OkpaH npuaBuHyiau K jauH3e Ha AL = 18cm. Ha ckosibkO cieayer mepeMecTHUTh
IPEeIMET, YTOOBI OTSTH MOTYYHTh PE3Koe N300pakeHue mpeamera?

3. M3 cMOTpoBOro OKOIIKAa Me4Yd H3IydaeTcs MOoTok sHeprun e =
4k Jx/MuH. Onpenenuts Temneparypy T Ieuu, ecim miomais oKomka S = 8cm?

OcranbHble BapHaHTHl 3aJlaHUI MPUBEIACHBI B METOJAMUYECKUX YKAa3aHUAX, pa3-
paboranHbIX Ha kadenpe dDuszuka:

1. bukrarupos B.B., fIkosnesa E.B. 3aganus no ¢usuke 1 caMoCTOSATEIBHOM pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢pusuke 1151 cCaMOCTOSITEIBHON pa-
0otbl ctynentoB. Yacts 2./ Huxnekamck: HXTU (dunman) ®I'bOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoenvt u nomepa 3a0au
Dnexmpocmamuxa, dnexmpomaznemusm T'eomempuueckas u 6onnosasn
dnexmpoounamuka 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
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KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

[To ouHO-3204HON hopMe 0OYUCHHS 3a PEIICHUE KaXA0r0 CTYICHT MOXKET I0-
JIy49uTh OT 3 70 6 GamoB. [IpakTrdyeckoe 3aHATHE MO OYHON U OYHO-3a09HOMN hopMme
oOydJeHusl OIICHUBACTCS MUHUMYM B 3 - 4 Oama (eciu He CIpaBWIICS C 33aJaHUEM
0€3 TTOMOIIM TPEToIaBaTeNsl), MAKCUMYM B 5 - 6 0ayutoB (eciiu CcripaBUIICS C 3aj1a-
HHUEM CaMOCTOSITEIILHO).

1o 3a0uyHO¥ hopme 0OydeHHUS 3a PElIeHNE KaXA0r0 CTYACHT MOXKET MOJy4YUTh
ot 9 1o 15 6amnos. [IpakTudeckoe 3aHsATHE TIO 3a04HON popMe 00ydeHHs OlEHUBA-
eTcst MUHIMYM B 9-10 Oarma (ecinu He CrpaBWIICsS ¢ 3aJlaHueM O3 TTOMOIIU MPETIo-
naBatensi), MakcuMyM B 14 - 15 GamioB (ecnu crnpaBuics ¢ 3aJaHUEM CaMOCTOS-
TEJILHO).

WTOroBBIN PEUTHHT MO MPAKTHYSCKUM 3aHATHSAM MPOCTABISICTCS KaK CpeaHee
apu(MeTHIecKoe MOyICHHBIX OAJIJIOB 3a pelieHHe 3 HHIUBUYaTbHBIX 33 JaHHH.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyremem MexaHUYECKUU
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(K00 u HaumeHosaHUE)

HpO(bI/IJIL/HpOFpaMMa: be3onacHOCTh TEXHOIOTMYECKUX IIPOLECCOB M IMIPOU3BOJICTB

KommuiekT 3agaHuii 11l BBINOJHEHUS KOHTPOJIbLHO padoTsl Ne 1
NJIA 32049HOM GopMbI 00yUeHHs
110 TUCLHUIUIMHE (DHU3UKa

Paznesa 1 Pusnyeckre OCHOBBI MEXAHUKH
3aoaua 1. J]IBe npsiMble TOPOTH MEepeceKaroTcs oA yrioM o. [1o HUM K mepeKkpecTKy
NPUOJIMKAIOTCA JIBa aBTOMOOWJIS: TPY30BUK CO CKOPOCTBIO Vi U JIETKOBOM aBTOMO-
OMIIb CO CKOPOCTHIO V2. C MaTpysbHOTO BEPTOJETA 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 1T CTOJIKHOBEHHE MaITuH?
0) KakoBo MMHMMaJIbHOE PacCTOSTHUE, HA KOTOPOE COMMKAIOTCSI MAIMHBI, U KOI/1a
9TO COJIMKEHHE TIPOU30MACT?
B) KaKOBa CKOPOCTbh aBTOMOOWJIEH B CUCTEME OTCUeTa, ABUXKYIIEHCS BMeCTe C Bep-
TOJIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... aBTOMOOMIIIO?

Tabmuna 1.1 (x 3amagam 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
114 30 54 90 600 1200 288 rPy30BOMY
1.15 30 54 72 500 1000 216 TPy30BOMY
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 Py30BOMY
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 JISTKOBOMY
1.1.19 60 54 90 500 900 216 Irpy30BOMY
1.1.20 30 54 90 600 1000 240 Tpy30BOMY
1.1.21 45 54 72 600 1000 216 JISTKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 Tpy30BOMY
1.1.24 30 54 72 500 1000 216 Trpy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 IpPy30BOMY
1.1.27 30 54 72 750 750 190 rpPy30BOMY
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. OMHOPOAHBIN IIap MAacChl M CKaTBIBACTCS 0€3 CKOJIBKEHHUS MO0 HAKJIOH-
HOW TIJIOCKOCTH, COCTaBJISIOIIEH YTOJI 0L C TOPU3OHTOM. HaiTu:

a) YCKOpEHHeE IIeHTpa I11apa;

0) 3HaueHue Ko3(PUIIMEHTa TPEHUS L, IPU KOTOPOM CKOJIBKEHHS He Oy/eT;

B) KHUHETUUYECKYIO SHEPTHIO 11apa yepe3 BpeMsl t mociie Havaia JBHKCHUS.

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




3aoaua 3. 3aKOH MBWXKEHUS TPYy3UKa, MPUKPEIUICHHOTO K MPYKHHE, B OTCYTCTBHU
3aTyXaHUsl UMEET BU]T

X (t) = Xo Sin (Wt + o),
['me Xo - ammumatyaa koyebanus, W — IMUKINYecKast 9acToTa, (o — HadaiabHas ¢asa.
OnpenenuTh HAYAILHYIO KOOPAWHATY, HaYaJIbHBIC U MaKCUMaJIbHBIC 3HAYEHUS CKO-
pPOCTH M YCKOpEeHUs rpy3uka. [locTpouTh rpaduku 3aBUCIMOCTH KOOPIWHATHI, CKO-
POCTH U YCKOPEHHS OT BPEMEHH.

Tabmuna 1.3 (k 3amagam 1.3.1 — 1.3.30)

Howmep X0, M W, paj/c (o))
3a7a4u
1.3.1 0,05 6,28 n/2
1.3.2 0,02 3,14 /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 /2
1.3.10 0,055 1,57 n/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 /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 n/2
1.3.19 0,045 6,28 n/4
1.3.20 0,055 3,14 0
1.3.21 0,05 6,28 n/6
1.3.22 0,02 1,57 n/3
1.3.23 0,03 4,71 T
1.3.24 0,01 7,85 3n/2
1.3.25 0,04 6,28 n/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 /3
1.3.30 0,055 7,85 T

Pasxena 2. MosiekyisapHas GU3rMka 1 TEpMOIMHAMUKA

3aoaua 4. B cocyne oobeMoM V HaxoIUTCS V MOJb ra3a Mpu HOPMaJIHHOM JaBJie-
HUU. BO CKOBKO pa3 HAZO0 YBEIMYHUTH TEMIIEPATYPY, YTOOBI IaBJICHNE YBEIHIUIOCH
B N pa3? CpaBHUTH C pe3yJbTaTaMu JJIsl UACAIBHOTO Ta3a.



Tabmuma 2.1 (x 3agavam 2.1.1 — 2.1.30)

Howmep ras V, 1 v, MOJIb n
3a7a4u
211 BOJIOPOJT 200 300 3
2.1.2 reanm 100 100 2
2.1.3 aproH 150 200 2,5
214 a3or 250 250 15
2.1.5 KHCIIOPOJT 300 150 1,8
2.1.6 OKHCH yTJIepoJia 350 350 3,5
2.1.7 JIBYOKHUCH 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 MIpoIaH 160 150 2,8
2.1.12 OyraH 260 350 3,2
2.1.13 aleTuIEH 280 300 34
2.1.14 JIBYOKHCH CEPHI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 rejaIni 150 250 3
2.1.17 aprox 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 9TaH 160 350 4
2.1.25 npona” 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 reinnmn 250 350 3,1

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

Tabauma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Howmep I'a3 m,r AT, K M, kr S, cM? p, klla
3a7a4u
221 asor 1 10 1 10 100
2.2.2 BOJIOPOJT 1 15 0,5 15 80
2.2.3 NS 15 1% 2 20 1,5 20 120
2.2.4 aproH 3 25 2 25 110
2.25 asor 4 5 2,5 10 90
2.2.6 KHACIIOPOJ 1,5 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 BOJISTHOM T1ap 2,5 25 15 10 120




2.2.10 M€ETaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90
2.2.12 rejani 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 OKHCH yTJIepoJia 1,5 10 2 25 110
2.2.17 | nBYOKHCH yriepoja 2 15 2,5 10 90
2.2.18 BOJISTHOM Tap 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 a3or 2 20 2,5 20 90
2.2.24 KHCJIOPOA 3 25 3 25 130
2.2.25 OKHCH yTJIepoJia 4 5 1 10 100
2.2.26 | IBYOKHCH yriepoja 1,5 10 0,5 15 80
2.2.27 BOJISTHOM map 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJT 2,5 25 2,5 10 90
2.2.30 reaui 3,5 5 3 15 130

Pasznea 3. DiekrpocraTtuka

3aoaua 6. Ha puc.] noka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3J1aX PEHIETKU C SYEHKOU
B opMe kBajgpara co ctopoHoir a = (0,1 M. B HEKOTOpBIX y3/1ax penIeTKy pacnoio-
XKEHBI TouedHbIe 3apsaabl Qi, .... Qg, BEMMUUHBI KOTOPHIX ¢ pazmepHocThio HK (1
uKn =10 Kn) ykazanel B Tabmuie 1. B ocTanbHBIX y371aX 3apsjabl OTCYTCTBYIOT.
Onpenenure HANPSYKEHHOCTh U MTOTEHIMAI JIEKTPUUYECKOTO IOJISI B TOUKE, YKa3aH-
HOUM B mocienHeM ctosbie Ttadmuipl. Caenaite cXeMaTUYECKUM PUCYHOK JIMHHMA
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS 3alaHHOM CUCTEMBI 3apsi/I0B.

17 16 15 14 13

8 5 4 3 12

19 6 1 2 1

20 7 8 9 10

21 2 23 24 2

Puc.1

Ta6auna 3.1 (x 3agauam 3.1.1 — 3.1.30)

Homep BeJnuunnbI 3apsiioB Homep

3a/124n Q. Q, Qs Q. Qs Qs Q- Qs Q, | Toukm
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
3.15 -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 paauyca Ri okpykeHa clioeM JHUAJIEeK-
TpUKa, BHEITHUN paamyc KoToporo Ry . 3apsim cdepsl paBeH Q, mudiaekTpudecKas
MPOHUIIAEMOCTh Matepuana ciiosi €. HapucoBaTh rpaduk 3aBUCHMOCTH HaIPSKEH-
HOCTH M TIOTEHITMANIA SJIEKTPUUYECKOTO MOJIS OT PACCTOSHUS 10 LIEHTpa c(ephl U BbI-
YUCIUTh TOBEPXHOCTHYIO IJIOTHOCTH 3apsAia TUAJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 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 3aMIMCU 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 munyc 0,25 bania



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 TMIPY HAIMYUH HE 00Jiee OJJHON HE aKKypaTHOM 3aIUCH.

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, €CIU CTyJACHT NPaBUIbHO 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

@axyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHUeCKUX TUCITUTIINH

Hanpasnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh
(K00 u HaumeHosaHUE)

HpO(bI/IJIL/HpOFpaMMa: be3onacHOCTh TEXHOIOTMYECKUX IIPOLECCOB M IMIPOU3BOJICTB

KommuiekT 3apanuii 11l BBINOJHEHUS KOHTPOJIbHOM padoThl Ne 2
NJIA 32049HOM GopMbl 00yUeHHs
M0 JUCUUILIMHE PU3HKa

Pa3nea 5. DnekTpoMarHeTu3m

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

Ta6auna 5.1 (k 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 w/3 /4 1
51.2 2 3 6 /4 /6 2
5.1.3 3 2 4 w/3 /6 10
514 0,5 -1 3 /3 /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 w/3 /6 7
51.7 15 5 6 /3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 w/3 /4 1
51.11 10 10 5 /4 /6 1
51.12 7 6 6 /3 /6 2
5.1.13 6 7 4 n/3 /4 10
5.1.14 8 9 3 T /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 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
51.21 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 n/3 n /6 2,5
5.1.25 55 9 7 n/3 n /4 15
5.1.26 10 10 5 n /4 n /6 2
5.1.27 7 6 6 n/3 n /6 3
5.1.28 6 7 4 n/3 n /4 10
5.1.29 8 9 3 n /4 n /6 5
5.1.30 9 -10 7 n/3 n /6 3

3amaya 2. DJICKTPOH JBUXKETCA B OJHOPOJHOM MAarHUTHOM MOJie ¢ MHAYKIUEH B
TaK, YTO BEKTOP €ro CKOPOCTH, PaBHOM v, COCTABJISCT C HAMPABJICHUEM BEKTOpa UH-
JTYKIMM MarHUTHOTO TOJIs yrol o. OnpeaeauTs paauyc U Iar BUHTOBOW JIWHUH, 110

KOTOPOM OyJIeT ABUTaThCsI DJICKTPOH.
Ta6auna 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,’
3a7a4u
521 0,01 2 n/3
5.2.2 0,03 10 n /4
523 0,02 1 n/6
524 0,05 5 n/3
5.25 0,04 9 n /4
5.2.6 0,01 4 n/6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 T /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
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

Pazgen 6. KonebaTeapHOE IBHKESHHE U BOJTHEI

3agaya 3. Onpenenuts BpeMs, 3a KOTOPOE aMIUIUTYAa 3aTyXaloUX KojJeOaHui te-
Ja YMEHBIIUTCS B K pa3, eClii 4acToTa 3aTyXaroluX KojgebaHuii v , a jorapudmMude-
CKUI IEKPEMEHT 3aTyXaHUs A.

Ta6auma 6.1 (k 3agauam 6.1.1 — 6.1.30)



Homep k v, I'n A
3aaa9u
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

Pa3nen 7. 'eomerpudeckas u BoiiHOBas ontuka. (3adauu Ne 4-6).

Bapuant 1,11,21

3aoanue 4.00bEKTUB COCTOUT M3 JBYX JIMH3: COOMparoIIei ¢ (POKYCHBIM paccTosi-
HueM F = 15 cm u pacceuBaronieit ¢ pokycHbIM paccrosiuueM F = - 15 cm. JIun3bl
pacnosoxensl Ha paccTtosiHud 10 cm apyr ot apyra. OnpeaenuTs Moja0KeHue riaB-
HBIX (POKYCOB OOBEKTHUBA.

3aoanue 5. Bo3ayuiHbli KJIMH 00pa30BaH JBYMsI IUIOCKOMApaAJLIEIbHBIMU TIJIACTHUH-
KaMH, Ha KOTOPbIe HOPMAJILHO MaJacT MOHOXPOMATHYECKUHN CBET C JJIMHOW BOJIHBI
A= 500 uM. OnpenenuTs yroy o MEXAy MUIACTUHKAMU, €ClI IIUpUHA UHTEepdEepeH-
IIUOHHBIX MOJIOC, HAOIIOJaeMbIX B OTPAXKEHHOM cBeTe, cocTaBiisieT Ah =5-10 4.
3aoanue 6.]JIBe OIM3KHUE KENThIE CIIEKTPAIbHBIC TUHUN HATPUSI UMEIOT JIJTUHBI BOJH
589,6:10 ~° M 1 589,0-10 ~ ° M. MOXHO I C TIOMOIIBIO AU(PPAKIMOHHON PEIETKHU
HAOIOAaTh pa3/ieIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MpU HAOIIOACHUU
CIEKTpa HEMOCPEACTBEHHO TIJa30M 4Yepe3 pelIeTKy, eciu pemierka umeer 200
mTpuxoB Ha 1 MM? Pa3zpemaronnyto crnocoOHOCTH TJia3a MPUMUTE PaBHOM 2.




Bapmanr 2, 12, 22

3aoanue 4.B mapoBOM akBapuymMe HaXOIUTCS MajieHbKas pbiOka. Bo ckombko pa3
YBEIMYCHHONW BUAMT 3Ty PBHIOKY HAOJIOIATENh, €CJIM PhIOKAa HAXOAUTCS y NalibHEH
CTCHKU aKBapuyMma M HaOItoIeHne BeaeTcs o quaMeTpy mapa? CTeHKH akBapryMa
CUUTATh TOHKUMHU, TTOKa3aTeIb IPEJIOMIICHHS BOABI paBeH .

3aoanue 5.IlpeamMeT B BHJIe OTpe3Ka JUTMHOW | pacIionokeH BAOIb ONTHICCKOW OCH
coOuparomeit TUH3bI ¢ (POKYCHBIM paccTostHUEeM F, maromeit neicTBUTENsHOE N300-
pakenue Bcex ero Todek. CepeauHa OTpe3Ka pacrojiockeHa Ha pacctosHuud ot
auH3bl. HailTu npopoapHOe yBenTnYeHUe npeaMeTa.

3aoanue 6.10. Ilpn majgeHWHd €CTECTBEHHOT'O CBETa HAa HEKOTOPBIM MOJSpU3ATOP
npoxoaut 71 = 30 % cBeTOBOro MOTOKA, a Yyepe3 JiBa TaKUX MOoJsipu3aTopa — 2 =
13,5 %. Haift yron ¢ Mexay MmiI0oCKOCTSIMU MPOITYCKaHUSI 3TUX MOJISPU3ATOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.JIyud Genoro cBeTa najaetT Ha OOKOBYIO I'paHb MPU3MbI IO yIiioM o =30°.
[Tpenomstomuii yros npusmbl Y =45°. TlokazaTenn mpeoMIIEHHsST CTEKJIa MPU3MbI
JUI KPAacHBIX M (DHOJIETOBBIX 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 npumkaTa K CTEKJISIHHOW IJIacTUHKE. lnamerpsr m -
ro u (M+5)-ro TemHbIX Kousiel] Hpl0TOHAa B OTpakeHHOM cBeTe paBHBI. OnpeneinnTh
JUIMHY BOJIHBI CBETA K HOMEP KOJIbLIa M.

3adanue 6.EcTecTBEHHBII MOHOXPOMATHUYECKUM CBET MaJAa€T HA CUCTEMY U3 JABYX
CKPELICHHBIX MOJISPU3aTOPOB, MEKy KOTOPBIMU HAXOAUTCS KBapleBas IUIACTUHKA,
BBIPE3aHHAas NIEPIEHIUKYISIPHO K ONITHYECKON ocH. HallTh MUHMMAaIbHYIO TOJIUHY
IJTACTUHKH, TIPH KOTOPO# 3Ta cuctema Oynet mpomyckars 4 = 0,30 cBeToBOro morto-
Ka, €CJIM NIOCTOSTHHAs BpallleHus KBapia o = 17 yri.rpag/ M.

Bapuanr 4, 14, 24

3aoanue 4.C noMoIbIO JIUH3BI ¢ (POKYCHBIM PacCTOSIHMEM F Ha 3KpaHe MosyqaroT
YMEHBIIEHHOE U YBEJIMYEHHOE M300pakeHHs MpeaMeTa, HaXOAAIIerocss Ha paccTo-
sHuM L ot skpana. HaliquTe oTHOIIEHHE pa3MepOB U300paKEHUIA.

3aoanue 5.1lpenomngronuii yron crekisHHor (n = 1,5) npusmel y = 60°. Tlox ka-
KUMHU YIJIaMHd BO3MOXHO MPOXO0KJIEHUE MPETOMIIEHHOTO JIy4a CKBO3b BTOPYIO 00-
KOBYIO TPaHb, €CJIM Ha EPBYIO IPaHb JIY4YH MaJar0T MO0/ MPOU3BOJIIBHBIMU yriaMu?
3aoanue 6. Mexay TOUEYHBIM UCTOYHUKOM CBETA M DKPAHOM MOMECTHIIH Auadpar-
My C Y3KHM OTBEPCTHUEM, PaguyC KOTOPOrO 'MOXHO MEHATh. PaccTosiHMS OT nua-
(bparmbl 10 HCTOYHKMKA U KpaHa paBHbl a =100 cm u b=125 cm. Onpenenuts -
HY BOJIHBI CBE€Ta, €CIIM MAaKCUMYM OCBEUICHHOCTHM B IIEHTpe IUPPAKIMOHHOM
KapTUHBI Ha dKpaHe HaOmomaeTcs npu = 1,00 M U creayronmii MakCUMyM TIpU
r,=1,29 m.

Bapwmanr 5, 15, 25

3aoanue 4.Jlyd cBeta nagaet noa yriiom 30° Ha MI0CKOMAPaUIENbHYIO CTEKISTHHYIO
IUTACTUHKY W BBIXOJUT M3 HEE MapajljiesIbHO MepBOHayanbHOMY nydy. [lokazaTensb
npenomiieHus crekia 1,5. Kakopa Tonmuaa d miiacTUHKH, €CIIA PACCTOSTHUE MEKIY
Jay4yamu paBHO 1,94 cm?



3aoanue 5. Bo CKOIBKO pa3 yBEIMUYUTCS PACCTOSIHUE MEXKAY COCEIHUMHU HHTepde-
PEHIIMOHHBIMHU TOJIOCaMH Ha 3kpaHe B onbiTe KOHra, ecnu 3enenbiii cBeTopuibTp (A
= 5-10° cm) 3amMeHUTHL KpacHbM (A = 6,5-10° cm).

3adanue 6. CKONbKO MITPUXOB Ha | MM JJIMHBI UMeeT NU(PaAKIIMOHHAS PEIIETKA,
ecJIM 3ej1eHas JUHUS pTyTH (A = 546,1 HM) B ClIEKTpe MEepBOro MOpsAKa HaOIIOAaeT-
cst oA yriaom 19°8'?

Bapwuanr 6, 16, 26

3aoanue 4. Tlokazarens npenomieHus cTekia paseH 1,52. Haittu npenenbHbie yIiibl
MOJIHOTO BHYTPEHHEr0 OTPaKeHHs JUIsl TOBEPXHOCTEH paznena: 1) cTekno-Bo3AyX;
2) BOJ1a-BO3/yX; 3) CTEKJIO-BO/IA.

3aoanue 5.Ha mpinbHyto 11eHKy (N = 1,33) nagaet Oenblii cBeT noa yriom 45°. Ilpu
KaKOW HaWMEHbIIIEH TOJIIMHE TUICHKU OTpaKeHHbIE JIydd OyAyT OKpAllleHbI B JKeJl-
ThI 11BET (A = 600HM)?

3aoanue 6. YeMy paBeH yroji MExy TJIaBHBIMU IIJIOCKOCTSAMM MOJISIpU3aTopa U aHa-
JM3aTopa, €CJIM MHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOIIEIIET0 Yepe3 MoIsIpu-
3aTOp W aHalM3aTop, YMEHbIIAeTcs B 4eThipe pasza? [lornomienueM cBera mpeHe-
Opeub.

Bapmanr 7, 17, 27

3aoanue 4. Bogona3 HaxoauTCs Ha JHE Bojoema Ha riayomHe 15 m. Ha xakom pac-
CTOSIHUM OT BOJ[0JIa3a PACMOJIOKEHBI T€ YYaCTKH JTHA, KOTOPbIE OH BUIUT Hauboliee
SAPKUMH OJIarojiapsi OTpaKeHUIO OT MOBEPXHOCTU BOJIbI?

3aoanue 5. Onpenenure paccTOSHUE MEXKTy KOTEPEHTHBIMA UCTOYHUKAMH B OIIBITE
FOunra, ecnu Ha skpane Ha npoTsbkeHud 10,8 MM JEXKUT 1mIecTh UHTEp(EepeHIIHOH-
HBIX 10JI0C. PaccTosiHME OT UCTOYHUKOB JI0 3KpaHa 3 M. JUIMHA BOJIHBI MOHOXpOMa-
trueckoro ceera 600 HMm.

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

Bapuanr 8, 18, 28
3aoanue 4. LlunuHapudecKuid My4yoK JIy4eil, napajieIbHbIX IJTaBHOM ONTUYECKON
OCH pacCcerBarolIeH JMH3bI, UMeeT nuamerp d; = 5 cm. [Ipoiias auH3y, MydoK JacT

Ha dKpaHe MATHO auameTpoMm dz = 7cM. kakuMm OyzaeT quamerp d3 naTua, ecnm paccen-
BAarOUIyro JIMH3Y 3aMCHUTH CO6HpaIOHlCI>’I C TEM XKE CI)OKYCHBIM paCCTOHHI/IeM?

3aoanue 5. HaliTn 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-
Horo KoJiblia HeroTOHA OKazaincsa paBHbIM 2,1 MM. Pagnyc kpuBu3HbI JInH3bI 0, 1M.
3aoanue 6. Ha audpakiimoHnyro pemeTky, umernnyto 500 mrpuxoB Ha 1MM, HOp-
MaJbHO mMajaer Oenblii cBeT. HemocpeacTBeHHO 3a pernieTKkod moMelieHa JIMH3a C
(OKYCHBIM pacCTOSIHHEM 2 M, MPOCLMPYIOIas CIEKTPhl Ha 3KpaH. /[nana3zon qimuH
BOJIH BUAUMOTO criektpa Ay = 400 HM, Ay = 700 HM. MoOryT a1 mepeKpbIBaThCS
CIEKTPBI IEPBOrO U BTOPOro nopsaka? Bo CKOJIBKO pa3 CIIEKTp BTOPOro MOpsAKA HA
JKpaHe JUIMHHEE CIIeKTpa nepBoro nopsaka? KakoBa pazHOCTb YIiOB OTKIOHEHHS
KOHILIa IEPBOT0 M Hayaja BTOPOro Mopsiika?



Bapmuant 9, 19, 29

3aoanue 4. Ha moBepXHOCTh CTEKISTHHOTO OoOBekTHBa (N1 = 1,5) HaHeceHa TOHKas
IJIEHKA, MTOKa3aTellb MPEJOMIIEHU KOTOpoi Ny = 1,2 («IpOoCBETIAOMAs)) MJICHKA).
[Ipy xakoM HaMMEHBUIEH TOJILMHE 3TOM IUICHKM HPOU30MAET MaKCUMAaJIbHOE
OcJIa0JIeHHE OTPAKEHHOIO CBETAa B CPEIHEN YaCTH BUIMMOIO CIIEKTpa?

3aoanue 5. OnpenenuTs Yroyl MOJTHOW MOJSPH3ALMU MPU OTPAXKEHUU CBETA OT
CTEKJIa, IOKa3aTelb MPEJIOMIIEHHs KOTOpOro paseH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM nagaer HopMaIbHO HapaieIbHbI Ty9oK
MOHOXPOMATHYECKOTO CBETA C JUIMHOW BONHBI 5:10° cm. Halitu mmpuny n3o0pa-
KEHUS LIEJIM Ha DKpaHe, yAAJEHHOM OT 1enu Ha paccrosiHue 1 m. lllupuHoi u3o00-
paXEHUs CUMTATh PACCTOSTHUE MEXIy NEPBBIMU TUPPAKIUOHHBIMHM MUHUMYMaMH,
PacroJI0KEHHBIMHU 10 00€ CTOPOHBI OT INIABHOI'O MAaKCUMyMa OCBEIIEHHOCTH.

Bapumanr 10, 20, 30

3aoanue 4. HalitTn nokasaTeiib MPEeIOMIICHUS KUIKOCTH, 3alOJHAOMIEH MPOCTpaH-
CTBO MEXAY CTEKJSIHHOM IUIACTUHKOM M JIe)KAlled Ha HEW INIOCKOBBIITYKJIOW JIMH-
300, €CJIM TIpu HAOJI0ICHUHU B OTpaxkeHHOM cBeTe (A = 0,60 MkM) panuyc 8-ro TeM-
HOTro KoJiblia HeroToHa okazaincs paBHeM 1,8 MM. Pagnyc kpuBn3Hel imH3bI 0,14 M.
3aoanue 5.1 maBHbBIE TUIOCKOCTH ABYX Ipu3M Hukoms o0pa3yroT Mexay coOoi yromu
B 30°. Kak M3MEHUTCS MHTEHCUBHOCTD IPOLIEAIIETO CBETA, €CIM IJIaBHBIE ILIOCKO-
CTHM JIBYX HHMKOJIEW ITOCTaBUTh MOJ yrioM 45°. Uemy paBeH yros Mexay IJIaBHBIMU
IUIOCKOCTSIMHM JIBYX HHMKOJIEH, €CIIM MOCJE MPOXO0XKJICHUS Yepe3 HUX CBETa €ro WH-
TEHCUBHOCTh YMEHBIIWIACH B 4 pa3a?

3aoanue 6.Ha nudpakimonnyto pemeTky jmHou 15 mm, comepsxkamryro N = 3000
LITPUXOB, MAJAaeT HOPMAJIbHO MOHOXPOMAaTUYECKHA CBET C JJIMHOM BOJIHBI
A=550uMm. Onpenenuts: 1) 4ncno MakCUMyMOB, HaOIIOJAEMbIX B CIIEKTpE AU(PpaK-
LUOHHOW PEIIeTKH; 2) yTroj, COOTBETCTBYIOUIUHN OCIETHEMY MAKCUMYMY.

Pa3znea 9 Ousnka saapa v dJIeMeHTapHBIX YaCTHI]

3aoanue 7. B Tabnuue npuBeACHBI AAEPHbIE PEAKLIUH, COOTBETCTBYIOIINE BAPUAHTY
3aganus. OnpeaenuTe HeJOCTAIOIIEE B 3allUCH SAPO UM YAaCTULY U pacCUUTalTe

DHEPTHUIO PEAKIIHH.
Taommua 7.1 (x 3agauam 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 5N + "Li— ?2+°H
7.1.3 160 + ®Li— 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 %0 + 5Li— 2+ “He
7.1.6 oLi + 2—%Be + 1H 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— 7+ *He 7.1.21 12C +8Li— 2+ 50
7.1.9 80 +5Li— 2+ *He +n 7.1.22 9B + SLji— ?2+1°N
7.1.10 ? + *He—¥“N +n 7.1.23 ? +5Li— ?H+ Y0




7.1.11 °Li+ ? —»°Be + “He 7.1.24 ? + SLi— H+ °N
7.1.12 1B + “He— 2+ H 7.1.25 UN+3H 5H+2+n
7.1.13 160+ 92 1N + “He

3aoanue 8. Kakue u30TONbI 00pa3yloTCsl B LIETIOYKE PAAMOAKTUBHBIX PacHajoB
s11ep, MPUBEJIEHHBIX B TA0JIUIE, COOTBETCTBYIOLIUX BapUAHTY 3aJIaHUS.

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 a—oa—p—p
8.1.3 Z3'Np o— P 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 o—>p—oa—pP
8.1.9 21 At a—a—p—p
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 B—op—a—a
8.1.14 214Bj a—pB—op—a
8.1.15 2107 BoB—a—p
8.1.16 233pg B—o—a—P
8.1.17 216pg a—pB—op—a
8.1.18 228Ra B—>Pp—a—a
8.1.19 219Rn a—a— pf—a
8.1.20 214pg o—p—o—pP
8.1.21 23Fr a—pB—a—a
8.1.22 2197t o—>p—-p—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 onieHKM KOHTPOJIbHOM padoThl Ne 2 17151 32049HO (POPMBI
0o0y4yeHHs BO 2 cemecTpe

MakcuMaJIbHOE KOJHYECTBO OAJIOB 34 KOHTPOJBHVIO PA0OTY BO 2 CEMECTPE

2 GaJina 3a MepBYIO 3ajauy,
2 Gaiia 3a BTOPYIO 3a/1a4y,
2 Gania 3a TPETHIO 3a/1a4y,
2 GaJia 3a 4ETBEPTYIO 3aj1ady,

2 Oasia 3a ATyl 3ajauy,

2 Oasia 3a mecTyro 3aaady,
2 0Oaja 3a celbMYIO 3aj/1auy,
2 Oaja 3a BOCbMYIO 3a/1auy.



MuHHMaJIbHOE KOJIMYECTBO OAJIOB 3a KOHTPOJIBHYVYIO Da6OTV BO 2 CEMECTPCEC

8.

[Tpu omneHKe KOHTPOJIBHON paboThI 1e1ecO00pa3sHO PYKOBOJACTBOBATHCA Clie-
QYIOIMIMMHU KPUTEPUSMH OLICHKW 3HAHUM MO (PU3MKE, YYWUTHIBAsA JOIYIIECHHBIE CTY-
JIEHTaMU OIIMOKH U HEJIOYETHI.

I'pyosimu SBASIOTCS OMIMOKHU, CBUACTENBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (h)HM3MUECKHE TEOPHH U 3aKOHBI UM HE YMEET MPUMEHSTh UX MPH pelie-
HUM 33/1a4 Pa3JIMYHBIX TUIIOB; HE 3HAET (OpMyJl, TpaUKOB, CXEM WU HE yMEeT
IPUMEHATh UX K PELICHUSAM 33/1a4; HE 3HAET €IMHULl (U3NYECKUX BEIUYMH WIN HE
YMEET IO0JIb30BATbCA MMH; K IpyObIM OIIMOKAM OTHOCSATCS TAK)XXE HEIPABHIBHO
c(opMyJIMPOBAHHBIE BOIPOCHI 33J]auld WJIM HEBEPHbIE OOBICHEHUS XO/a €€ pelle-
HUSl, HE3HAHNE MPUEMOB PEIICHUs 3a/a4, a TAKXKe OIINOKHU, CBUJIETEIbCTBYIOLIUE O
HENPaBUJILHOM MMOHMMAHUU YCJIOBHS 3a/ladil WM UCTOJIKOBaHUs peuieHus. Kaxnas
rpy0as ommoKa oleHuBaeTcs Munyc 1 oaun.

Hezpyovimu owuokamu SBISIOTCS HETOYHOCTh 4YEPTEXa, rpauKa, CXEMBI;
IPOIYCK WJIM HETOYHOE HAMKMCAHWE HAMMEHOBAHUS €IUHUL (DU3UUYECKUX BEIUYMH;
BBIOOp HEPAIMOHAIBHOTO XoJa pemenus. Kaxnas Herpy0Oast ommOKka OlEeHUBAETCS
munyc 0,75 6anna.

K neoouemam oTHOCATCA: HEPAIMOHAJIBHBIE 3aIIUCHU MPU BBIUMCICHUSAX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, IPE0Opa30BaHUil M pEIIEHUH 3a/1a4; OTIEIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKHU BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpeKHOE BBIIIOJIHEHUE 3alucel, uepTexeil, cxeM, rpagukon. Kaxabii
HeJloueT onleHuBaeTcs munyc 0,25 banna

HuTepBan 6anioB pedTHUHTA CTYJICHTA 32 KOHTPOJIbLHYIO Pa00Ty COCTaBJISIET:

13,0 < R < 16,00ana eciu CTyICHT BBITIOJHUI pabOTy MOJHOCTHIO 0€3 OIIH-
OOK M HEJI0YETOB WJIM MPHU BBHIMOJIHECHUH PAOOTHI TMTOJTHOCTHIO 0€3 OMMOOK 1 Heove-
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 HErpyOoil OIIMOKK U OJJHOTO HEJ0UETa UM HE
0oJiee IBYX-TpeX HEJIOUYETOB.

8 < R < 11,06amacTtaBuTcsa B TOM CIlydae, €CJIM CTYIAEHT ITPABWJIBHO BBINOJI-
HUJI HEe MeHee 2/3 Bceil paboThl WM TONMyCTHII: HE Oosee 0AHON TpyOoi OIMOKU U
JIByX HEJI0YETOB, UM HE OoJiee OHOU TpyOol M OAHOU HErpyOON OUTMOKHU, UK HE
Oomee IBYX-TpeX HErpyObIX OIMIMOOK, UM OJIHY HErpyOyIo OITMOKY U TPU HEJO0UETa.

R<8 6aas0B cTaBUTCS, KOT/1a YUCJIO OITMOOK M HEIOYETOB IPEBOCXOIUT HOP-
My, TIPU KOTOPOH MOXKET OBITh BBICTABIICHA OIICHKA «3», WJIM €CIU MPABWJIHHO BbI-
MTOJTHEHO MeHee 2/3 Bcel paOdoTHI.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKrl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
(benepanbHOro TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyremem MexaHUYECKUU
Kageopa Hykn bu3uko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpapnenue noaroroBku: 20.03.01 TexHnocdepHas 6€301aCHOCTb
(KOO U HauMeHoB8aHue)

[Tpodunb/mporpamma: be30macHOCTh TEXHOIOTUYECKUX IPOLIECCOB U IPOU3BOJICTB
CamocrosiTesibHasA padoTa CTyICHTOB

110 ANCHUIIIINHC !lZI/ISI/IKa

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

Pa3nen 2. MonekynspHas ¢u3uka u TepMOJAMHAMUKA.
2. Aenenus nepenoca: oughghysus, menionpogooHoCmb, 6A3KOCMb.

Paznea 3. DinexrpocraTuka
3. Ceenemosnekmpuxu.

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

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

Pa3gea 6. DiekTpoOMarHuTHEIE KOJIEOAHUS Y BOJHEI
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 s0epnoii snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaKyui.

KOHCHEKTBI BBIMOJHAKOTCA NMUCBMEHHO B CHELUUAIBHBIX TETPAAAX Uil CaMoO-
CTOSITEJIbHOM paOOThI CTY/ICHTOB.



Kpurtepun onennBanus koucnekros CPC
1 cemecmp
3a04Has popma

MakcuManbHOE KOJMYECTBO OaIoB 3a KOHCIEKTHI IO mpem pazaeiaM Ne
1.2.3 B 1 cemectpe mo 3a04Hoi hopMe 00yueHus 15 0aJI0B, T.€. 3a KaXKI0€ II0JI-
HOE PaCKPBITHE TEMbI MAKCUMAIBLHOE KOJMYECTBO OAIIOB COCTaBIsIeT 5 Oaia.

MuHHMaJIbHOE KOJIMYECTBO 0AJIJIOB 3a KOHCIIEKTEI 110 mpem pazaeiam Nel.2.3
B 1 cemecTpe 110 3a04HOM hopMe 00yueHus 9 0aJjiia, T.€. 3a KaKIbIi KOHCIIEKT MHU-
HUMaJbHOE KOJIMYeCTBO 0asIoB cocTaBigeT 3,0 Oami.

J11s1 Toro 4T0OBI KOHCIIEKT CUMTAJICS CIaHHBIM, HCOOXOAMMO HAMCaTh €ro Ha
1,0 6annoB u Bhimie. [Ipy MOBTOPHOM TIepeNUChIBAHUN KOHCIIEKTa B UTOTOBBIM peil-
THUHT UJET CPEIHUIN OasuT MO BCEM MOMBITKAM.

Kpurtepuu onenuBanus koucnekros CPC
2 cemecmp
3a04Has popma
MakcuMaabHOE KOJIMYESCTBO 0aIoB 32 KOHCHEKTHI IO mamu pazjaenaM Ne 5,
6, 7,8, 9 Bo 2 ceMecTpe IO OYHO-3a09YHOM, 3a049HON hopMe o0ydeHUs 8 0AJIOB,
T.€. 32 KaXXJ0€ MOJIHOE PACKPBITUE TEMbl MaKCHUMaJIbHOE KOJUYECTBO OAIOB CO-
crasiisieT 1,6 Gama.

MuHHMAaJIbHOE KOJIMYECTBO 0ajII0B 3a KOHCIIEKTHI 10 mamu pa3jaeiam Ne 5,
6,7.8,9 Bo 2 ceMecTpe MO OYHO-3a0YHOM, 3a09YHOM (popme oOydeHus S5 6as10B,
T.€. 32 K&Kl KOHCIICKT MHHUMAaJIbHOE KOJIMYeCcTBO 0aJu1oB coctasigeT 1,0 6ar.

J11s1 TOro 4T0OBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HCOOXOUMO HalmMcaTh €ro Ha
1,0 6annoB u Beie. [Ipyu MOBTOpHOM NEpPENUCHIBAHIUHN KOHCIIEKTa B UTOTOBBIN peii-
THUHT UJET CPEAHUIN OaslT IO BCEM IOTBITKAM.




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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpassenue noarorosku: 20.03.01 TexuochepHast 6€300acHOCTh

Tpo¢uib: be30macHOCTh TEXHOIOTHYSCKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

3as.uuknom OM/I %" " T.IMaxycepa
15.03.2023 r.

JK3aMeHAIMOHHBIH OmiteT Ne 1
1. Hpocmpancmeo. Bpems. Heudicenue.

2. Bazxocmo (snympennee mpenue)
3.  Dnexmpuueckuii mok. Cuna u nIOMHOCHb MOKA
4. Buibepume 0dun sapuanm omeema

Ha pucynke m3obpaxen mukn Kaprno B xoopmunarax (T,S), rae S-sHTpomms.
AnurabaTHoe pacIiIupeHUe TPOUCXOINT Ha dTare ...

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

CocTaBuTeb: ( . SR E.B. Slkosnesa

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6€301mMacHOCTL

Mpo¢uis: be30macHOCTh TEXHONIOTHYECKHX MPOLIECCOB M TPOU3BOACTB

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAIMOHHBIH OnieT Ne 2
1. Ckxopocmo u yckopenue. Ilpocmetiuiue 6udbl 08UNCCHUL MAMEPUALLHOU NOYKL.
2. Tenaonposodnocniv.
3. Homox sexmopa nanpaxcennocmu. Teopema Iaycca Ons anekmpocmamuueckozo nois
4. Bwibepume odun eapuanm omeema
P F 3 o
Ha (P,V)-mnarpamme m3o0paxen muknndeckuid mporecc. Ha ygactkax AB-BC temmnepaty-
3 bae - pa...
P BAPUAHTHBI OTBETOB:
z2r 1) na AB — noBsIaercs, Ha BC - nmonwmkaercs;
’ 2) MOHMXKACTCS;
Di 71— C 3) Ha AB — nonmxaercs, Ha BC - noBbImaercs;
4) moBBkIIIACTCS.

CocTaBuTENb: > ST E.B. SIkosnesa



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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb
[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OnaeT Ne 3
1. Venosas cxopocme. Yenosoe yckopetue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDrcovis—Jlenya.

4.

Bulbepume odun sapuanm omsema

Ha pucynkax u300paskeHbl 3aBUCUMOCTH OT BPEMEHH KOOPJMHATHI 1 YCKOPEHHUsI MaTepHaIbHON TOUKH, KOJIeOIIoLecs Mo rapMo-
HUYECKOMY 3aKOHY.

Ilukmudeckass yactoTa KoJeOaHUii-
TOYKHU paBHA
BAPUAHTBI OTBETOB:
1)2ct 2)1ct
3)4ct; 4)3ct
CocTaBuTeb: ( e = E.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHekaMCKuii XUMHAKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTh
Tpodums: be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp_1
YTBEPXJAIO
3ap.mmkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.
JK3aMeHaIMOHHBIN OneT Ne 4
1. 3axomnwvi Hetomona.
2. Buympeunss snepeus peanvbhozo 2asa.
3. DOnexmpocmamuueckoe none u ezo nanpsiicennocms. Cunogble aunuu.
+
4. Buibepume 0dun eapuanm omeema. MarepuanbHas Touka M IBIKETCS 110 OKPY’KHOCTH CO CKOpocThio ¥ . Ha

—

puc. 1 okasaH rpahuK 3aBUCHMOCTH MPOEKIMH CKOPOCTHY, OT BpeMeHH ( © — eIMHUYHEIH BEKTOP MOJIOKH-
+

TEJNBHOTO HampaBieHus, V; — IPOeKIns ¥ Ha 910 HampasieHue). [Ipu 3ToM A1 HOpMaNbHOTO An M TAHTCHIU-

aJIbHOT'O aTyCKopeHI/IH BBITIOJTHAKOTCA YCJIOBHA. ..

BAPUAHTBI OTBETOB:

o

1) an - yMmeHbIIaercs, a; — MOCTOSHHO;
2) an— yMEHBIIAETCS, a; - YMEHBINACTCS;
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;

4) a,— MOCTOSIHHO, a; — YMEHBIIIAETCS

CocTaBuTe/b: ( A 7 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 HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %" " T.IMakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OniteT Ne 5

1. 3axonvi coxpanenus umnynca.

2. Dazosvie nepexodvl. Mzomepmvl pearbrozo 2asa.

3. Paseemsnennvie yenu. Ipasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

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

Nn + Ngp + 2Nk, te Nn ,Nep B Nk— umcIio cTemeHeit cBOGOIBI MOCTYNATENLHOTO, BPAIATEILHOTO U KOJIEGATENHOTO
JIBIDKEHUI MOJIEKYJIBL. )11 aTOMapHOTO BOAOPOA YUCIIO | PABHO. ..

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

CocTaBuTeib: Acarou— = E.B. SlkoBnesa

MuHHCTEpPCTBO HayKH U BEICIIero obpasoBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHUs
«KazaHCckuil HAIMOHANBHBIN HCCIEI0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

TIpodums: be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 1

YTBEPXJAIO

.

3ap.mmkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.

JK3aMeHaIMOHHBIN OuaeT Ne 6
1. Pa6oma u mowmocme.

2. Peanvnule 2azvl. Ypasnenue Ban-oep-Baanvca.

3. 3axown Kynona. EQunuyvl usmepenus 3apsoa
4. Buibepume 0dun eapuanm omeema

Jlick HauMHaeT BPAamIaThCs I0J] JEHCTBHEM MOMEHTA CHJI, TpaduK BPEMEHHOH 3aBHCH-
MOCTH KOTOPOT'O IIPEACTAaBICH HA PUCYHKE. YKaKHUTe rpadK, MPaBHIBHO OTPaKArOIIHH
3aBUCHMOCTb YTJIOBOM CKOPOCTH JIMCKA OT BPEMEHH:

BAPUAHTBI OTBETOB:

)

1) ;

CocTaBuTEb: Ao 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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3ap.umkiom ®MJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAMOHHBIN OnaeT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepeus.
2. Oumponus. Bmopoii 3axon mepmoounamuxi.
3. Cmopounue cunvl. Dnexmpodsuricyuias Cuia u HanpsjceHue.
4. Bwibepume odun eapuanm omeema

Cucrema COCTOUT M3 TpEX MIApoB ¢ MaccaMy mi=! Kr, mp=2Kr, m 3=3 KT, KOTOpbIC ABUTAIOT-
sl TaK, KaK [IOKa3aHo Ha PHUCYHKE

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

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

CocTaBuTe/ib: ' oo E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoii denepannn
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢uis:. be30macHOCTh TEXHOTOIHYECKUX MPOIIECCOB U MPOU3BOICTB

Cemectp_1

YTBEPXJAIO

3aB.1IUKIOM (DMI[% "~ T.IMakyceBa
15.03.2023 1.

JK3aMeHAUUOHHDBIH OuJieT Ne 8
1. IHomenyuanvnas suepeus.
2. Lukn Kapuo. Tepmoounamuyeckas wKaia memnepamyp.
3.  Duepeus anexmpocmamuyecko20 nois.
4

Buwibepume ooun eapuanm omeema

JIMCK ¥ UIWHAP UMEIOT OJMHAKOBBIE MAacChl M paanychl (puc.). s ux MomeH-
TOB UHEPLIMHU CIIPABEIJIUBO COOTHOIICHHUE. . .

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

CocraBuTenb: A ” E.B. SlkoBnesa



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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis:_be3omacHOCTh TEXHOJIOTHYSCKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHalMOHHbI OuteT Ne 9

1. Homenyuanvnas suepaus mena 0sudcywe20cs oo 0elcmeuem Cutbl MANCechi.

2.  Obpamumvle u neobpamumvie npoyeccwi. Kpyzoeoti npoyecc.

3. IIpoeoduuxu 6 anekmpocmamuieckom noue.

4, Buibepume 00un eapuanm omsema
CIUTOLIHOM ¥ MOJIBII IIMJIMHAPBI, HMEIOIIIe OJIMHAKOBBIE MAaCChl U PaJANYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA
ropky. Eciy HadanbHBIE CKOPOCTH TE OJUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;

2)  BbIIIe TOAHUMETCS HOJIBIH IIHIUH/ID;

3) oba Tena MOJHUMYTCSI HA ONHY U TY XK€ BBICOTY.

CocTaBuTenb: Aroroa— E.B. SIkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHCckuil HAlMOHAJIBHBIN UCCIEA0BATENBLCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpodums:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1

YTBEPXJIAIO

-

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

JK3aMeHAUOHHBIH OuJeT Ne 10

1. llomenyuanvuas snepeus ynpyeo ded)opmupoeanyoeo mena.

2. IIpumenenue nepsozo 3axona mepModuHaMuku K u306aDMIl€CK0MV U U30MepMuU4eCcKomy npoyeccy. Aduaba-

muyecKkuil npoyecc.

3. QJzeKmpoeMkocmb ve()unem-tozo nDOGOOHuKﬂ. Bzaumnas snexmpoemrxocme. KOH()@HCQmOl)bl.

4. Buibepume 0dun eapuanm omeema

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

’ BAPUAHTBI OTBETOB:

2t 1) noBeImaercs;

2) Ha CD — noBbimaercs, Ha DA - moHmkaeTcs;

DI +1— iC 3) nmonmxaercs;

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

CocTaBuTEb! = S E.B. Slkosnepa



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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis:. be30macHOCTh TEXHOIOTHIECKUX MTPOIIECCOB U ITPOM3BOICTB

Cemectp 1
N YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OmJieT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. Iepenlil 3axoH MePMOOUHAMUKY U €20 NPUMCHEHUE K U30XOPUUECKOMY NPOYECCY.
3. Buiso0 3axona Oma 6 pamkax Kiaccuueckoli meopuu.
4, Bubepume 0dun sapuanm omsema

Ha PUCYHKaAX H306pa)KeHI)I 3aBUCUMOCTHU OT BPEMCHU KOOPAWHATBHI U YCKOPCHUA MaTepHaﬂBHOﬁ TOYKH, KoJ1e0110-
mieiics mo TrapMOHHNYCCKOMY 3aKOHY.

2
a, Mie
12 oo HI/IKHI/I‘ICCKEUI JacToTa KoJeOaHui
X, M LER S TOYKH paBHA
10
a4 BAPUAHTBI OTBETOB:
ol SR 1)4ct 2)3ct 3)2c¢
sl L 4)1ct
L
25
[T 3.0
3.5 4
2T 4.0
EI.=2 D?‘ uis D=5 |.}D 1.2
oo t,c
4z t t t t t t
0.2 0.4+ og oz 1.0 1.2 1.4
t e
CocTaBuTelib: ' Ao £ E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6e300acHOCTb

Tpodus:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp 1
N YTBEPXJIAIO
3ag.umktom OMJ] /ﬁ“’ " T.IMaxkycesa
15.03.2023 r.
JK3aMeHaMOHHBIN OmaeT Ne 12
1.  Heumpanouviii voap 0syx abcomomuo ynpyaux wapos.
2. Buympennss osnepaus oOnoamomnozo 2asa. Cmenenu c60600bl MOACKYIL
3. one pasromepio 3apssicenHol beCKOHEUHOU NAOCKOCMU.
4. Buibepume odun sapuanm omeema
— Ha pucynke npencraBinen rpaduk GyHKIHH pacrpeneseH s MOJIEKYI UIeadbHOrO ra3a Mo CKO-
f (V) = ﬂ
poctsm (pacnpenencane MakcBema), Tae Ndv _ JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

KJIIOYEHbI B MHTEpBaJie CKOPOCTeH OT V 10 v+dv B pacuere Ha eIMHHILy 3TOro uHTepBana. J{ns
9TOH (YHKIMH BEPHBIM YTBEP KJICHUEM SBIAETCS. ..
BAPUAHTBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAaKCHMyMa HE MEHsIETCS;
2) np¥ HOHIKEHUH TEMIIEPATyPhl BEIMYNHA MAKCHMYyMa PacTeT;
3) pu U3MEHEHHHU TeMIIepaTypsbI IUIOIAIb O/ KPHBOil H3MEHSETCS.

A

CocTaBuTeb: Aroou— E.B. SIkosnega




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 Mexanuyeckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noxrorosxu: 20.03.01 TexnocdepHas 6e30macHOCTh
[Tpoduins:_be3onacHoCTh TEXHOIOTHUECKUX MTPOIIECCOB U MPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennss snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocns noaynpo8ooHUKOS.
4. Buibepume 00un eapuanm omeema

[lap u moxast cdepa, IMEIOIIIE OJUHAKOBBIC MAaCChl U PAANYChI, BKATHIBAIOTCS 6€3 IIPOCKAIb3bIBAHMS HA TOPKY. Ecian
HaYaIbHBIC CKOPOCTH TEJ OJUHAKOBEL, TO. ..
BAPUAHTBI OTBETOB:
1) BbllIe MOgHUMETCS ToIast cdepa ;
2) o0a Tena MOAHUMYTCS Ha OJIHY U TY )K€ BBICOTY;
3)  BBIIIC TOMHUMETCS AP

CocTaBuTe/ib: E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HaITMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET)
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb
Tpoduns:_be30macHOCTh TEXHOIOTHIECKUX MPOIIECCOB U MTPOU3BOICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3amMeHAIMOHHBIN OusteT Ne 14
1. 3axou Bcemupnozo msazomenus. I pasumayuonnoe none. Hanpsocennocms epagumayuonio2o nois.
2. Paboma pacwupenus 2aza. Pusuueckuii cCMulC YHUBEPCANLHOU 2430801 NOCHOSHHOL.
3. Hocnedosamenvroe u napaiienvbHoe coeouneHue npogoOHUKOS.
4. Buibepume 00un eapuanm omeema
T
1 . 5 Ha pucynke nzo0paxen nukn Kapuo B koopaunartax (T,S), rae S-saTponus. AamadaTHoe
- C)KaTHe IMIPOUCXOJUT Ha JTAIe ...
) ¥ BAPUAHTBI OTBETOB:
HN4-1;, 2)3-4;, 3)1-2; 4)2-3.
-3 - 3

¥

CocTaBuTeb: Ao 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 Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb
Ipoduis:_be3omacHOCTh TEXHOJIOTHYSCKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JK3aMeHAUUOHHBIH OnJteT Ne 15
1. Peramusucmckas mexanuxa.
2. Cpeonsas onuna c60600H020 npobeza mMonexyn. ddexmusHvill Quamemp MoeKyIl.
3. omenyuan 31eKkmpocmamuiecko2o nos. DKeUNomeHyuaIbHble H08EePXHOCHI. .
4. Buibepume 00un eapuanm omsema
V_CA —
\ Marepuanbhass Touka M ABHKETCS MO OKPYXHOCTH CO CKOpO-
%
creio ¥ . Ha puc. 1 mokazan rpaduk 3aBHCHMOCTH IPOCKIUHU

=

ckopocTHV, oT BpeMenH (© — eIMHUYHBIH BEKTOP MONOKHTEb-
-

Pic. 1 t HOTO HampaBJeHus, V; — IpoeKuus ¥ Ha o10 Hanpasnenue). [lpu

3TOM BEKTOp MOJHOI0 YCKOPEeHMsI Ha pHc.2 UMeeT HalpaBJeHHe

\4

CocTaBuTenb: Aora— 7 E.B. SIkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKUii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENIbHOTO YUPEKICHUSI BBICIIIETO 00pa30BaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

TIpoduns:_be3onacHOCTh TEXHOIOINYECKUX IPOLIECCOB U MPOU3BOJICTB

Cemectp_1
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 16
1. Bpawaiowuii momenm. Momenum unepyuu. Teopema [llmetinepa.
2. Cuecw udeanvbuuix 2a3os.
3.  Csa3b MedcOy NOMEHYUATOM U HANPAICEHHOCHIBIO INEKMPOCHATMUYECKO20 NOSL.
4. Bubepume 00un eapuanm omeema

Ipu pacuere MOMEHTOB HHEPIIMH Telld OTHOCHTEIBLHO OCeil, He
MPOXOISIIMX Yepe3 LEHTP Macc, UCHoNb3yT Teopemy LlTeit-
Hepa. Ecnu och BpaleHus TOHKOIO KOJIbIIa MEPEHECTH U3 LICH-
Tpa Macc Ha paccTtostHue 2R (puc.), TO MOMEHT MHEPLUH OTHO-
CHUTEJIbHO HOBOW OCH YBEJIMYUTCS B ...

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

CocTaBuTelib: ' Ao E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa30BaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

IIpodmns:_ be300acHOCTh TEXHONOTUYECKUX MPOLECCOB U MMPOU3BOJICTB

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'azosvie 3akonbi.
3. Tepmosnexmpounas smuccus. Paboma evixoda s1ekmpona.
4. Buibepume 0dun eapuanm omeema

Ha pucyHke moxa3aH BeKTOp CHIIBI, JIeHCTBYIOIIEH Ha yacTuiy. Pabota, coBepiieH-
Hast ATOW CUJION MPH MEPEMEIICHUH YaCTHIBI B TOUKY C KoopauHartamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

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

CocTaBuTe/ib: e E.B. SIkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIET0 00pa30BaHUA
«KazaHckuil HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamudeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6€301mMacHOCTL

Ipo¢uis:_be30macHOCTh TEXHONOTHYECKUX MIPOLIECCOB M TPOU3BOICTB

Cemectp 1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHANHOHHBIH OuJeT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UNCEHUS. M8EPO020 Mend.
2. Ocnognoe ypasnenue MKT.
3. Ochosbl 30HHOU MeopulU NPOBOOUMOCHIY MBEPObIX Mell
4. Buibepume 0dun eapuanm omeema

Touka M [IBHXKETCS [0 CIIUPAJIX B HAIPABICHUH, YKa3aHHOM cTpenkoil. HopmansHoe
YCKOpPEHHUE 10 BEIMYKHE He H3MeHs1eTCst. [Ipy 3TOM BelUYrHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He uzMeHsieTCS;

2) yMEHBIAeTCS;

3) yBeIMUYHBAETCS.

CocTaBuTe/b: S E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3oBanus Poccuiickoit denepanuu
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hanpasnenne noxrorosxu: 20.03.01 TexnocdepHas 6e30macHOCTh

Tpodub:_be30nacHOCTh TEXHOIOTHYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I /ﬁ“’ " T.I'.Makycesa
15.03.2023 r.
IK3aMeHAIMOHHBIH OuteT Ne 19

Kunemuueckas snepaus spawenus mena.

Maxkpockonuyeckue napamempbi.

Hone 06yx beckoneunbix napanienbiblx PA3HOUMEHHO 3APANCEHHbIX NAOCKOCMEIL.
Buibepume ooun eapuanm omsema

roODdDE

T 5 [pormece nzobpakeHHbIi Ha pucyHke B kKoopauHaTtax (T,S), toe S — sHTpomus, sBiIseTCs

BAPHUAHTBI OTBETOB:

1) uzobapHbIM CHKATHEM;
2)M30XOPHBIM OXJIAXKICHHEM;
3) M30TEPMUYECKUM CIKATHEM;
4) aguabaTHBIM PACIIUPEHUCM.

L3

CocraBuTenb: = S E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIETO 00pa30BaHU
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuvueckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6€30mMacHOCTL

Ipo¢uis:_be30omacHOCTh TEXHOIOTHYECKUX MIPOLECCOB M IPOU3BOJICTB

Cemectp_1

YTBEPXJIAIO

3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUUOHHBIH OuJeT Ne 20
3aKoH coxpanenusi MOMeHMa UMNYIbCA.
Ochosnbie nonosicenuss MKT.
Tonynposoonuxu. Cobcmeennas npo8oouUMoCchib NOAYNPOEOOHUKOS.
Buibepume odun sapuarnm omeema
£(v) & Ha pucynke npencraBnes rpaduk QyHKIIUH pacnpenelieHHs MOJICKYJ HaeaIbHO-

dN
fiv) = —
) Ndv

Eal A

ro rasa Mo CKopocTsM (pacmpeaeneHue MakcBema), Tie — JIONST MO-
: JIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEpBaje CKOPOCTEH OT v 10 v+dv B
i ! pacdere Ha eIUHHUIY 3TOr0 MHTepBaya. [1st 3TOH (YHKIMU BEPHBIM YTBEPKACHH-
: €M SIBJISIETCS IIPU BO3PACTAHUU TEMIIEPATYPBI: ...

I BAPUAHTBI OTBETOB:

: 1) MakCHMyM KPHBOW CMECTHUTCS BIIPABO, B CTOPOHY GOJIBIIIMX CKOPOCTEH;

L 2) TUTOIIA/Ib MO KPUBOH yBEINYHUTCS;
dv s2r V. 3) MaKCHMyM KPHBOI CMECTHTCSI BIIEBO, B CTOPOHY MEHBIIINX CKOPOCTEH.

CocTaBuTeb: > S E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHekaMCKuil XUMHAKO-TEXHOJIOTUIECKUI HHCTUTYT ((rtian)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis:_be3omacHOCTh TEXHOJIOTHYSCKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 1
N VYTBEPXJIAIO
3ap.uukiom ®MJ] & T.I.MakyceBa
15.03.2023 1.
JK3aMeHAMOHHBIN OmaeT Ne 21
1. Yecnosus pasnosecus meepdozo mena. Budvl pasnosecus.
2. Ocnosnvie nonoscenus MKT.
3.  Onexmpocmamuyeckoe noie pasHoMepHO 3aPANHCeHHOL cheputecKoli noeepxHocmiL.
4. Buibepume 0dun eapuanm omeema
MomeHT umIynbca Teja OTHOCUTEIBbHO HENOBUKHOM OCH U3MEHSETCS 10 3aKOHY L= Mz . YkaxuTe rpaduk, npa-
BUJIbHO OTPAXKaroIINi 3aBUCUMOCTb OT BPEMEHU BEJTMUMHBI MOMEHTA CHJI, IEHCTBYIOIIMX Ha TEJO.
BAPUAHTBI OTBETOB:
I I Il M
R
1) 'i2) b 3) b4 g
CocTaBuTe/ib: ' Ao oo < E.B. SlkoBnesa
MuHHCTEpPCTBO HAYKHU U BBICIIET0 0Opa3oBaHusa Poccuiickoii denepannu
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTh
[poduib:_Be30macHOCTh TEXHOIOTHYECKUX [IPOLIECCOB M IIPOU3BOICTB
Cemectp_1
N YTBEPXJIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAUHOHHBIH OuJeT Ne 22
1. Tapmonuueckue xorebamenbiwle dsudicenus.
2. Cuecb udeanvvix 2a306.
3.  Koumaxm 31ekmponno20 u OblpouHo20 NOAYRPOBOOHUKOE.
4. Bwibepume odun eapuanm omeema
yA
CucreMa COCTOMT M3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KT, m 3=3 KT, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK MOKa3aHO Ha PUCYHKE
e— 7 _ _ _
Ecmm ckopoctu mapoB paBHBI VI=3M/c, v2=2M/c, v3=1M/Cc, TO BEKTOp CKOPOCTH
0 ;f LIEHTPAa MAacc 3TOI CUCTEMBbI HANpPaBJIEH. ..
m, BAPUAHTBI OTBETOB:
7. m, . 1) Bmons ocu -0OY;;
) ’ Vs 2) Baons ocn +OX

3)Bmoss ocu OX.

CocTaBuTeib: E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYapCTBEHHOTO OIOJDKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6e30mMacHOCTb

IIpodmns:_ be300acHOCTh TEXHONOTUYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 1
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023r.
IK3aMeHAIMOHHBIH OmteT Ne 23

1. Ckopocmb u yckopenus npu 2apmonuyeckux korebanusx.

2.  Luxn Kapuo. TepmoOunamuieckas wKaia memnepamyp.

3. 3axon Kynona. EQunuybl usmepenus 3apsoa.

4. Bwibepume odun eapuanm omeema

IIpu pacyere MOMEHTOB MHEPLMU TENa OTHOCUTENBHO OCEU, HE
NPOXOJSLINX Yepe3 LIEHTP Macc, UCMOb3yoT TeopeMy LlIteii-
Hepa. Eciam ochk BpameHns: TOHKOTO KOJIbIIa IIEPEHECTH W3 IICH-
Tpa Macc Ha pacctostaue 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIUUUTCA B ...

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

CocTaBuTelib: e E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwmxHexaMcKknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAMOHATBHBIN HCCIEN0BATENbCKUN TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTh
Tpoduns:_be30nacHOCTh TEXHOAOIMYECKUX IPOLIECCOB U IPOU3BOICTB

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

1. Ipyocunnviti masmuux.

2. Ypasuenus cocmoanus. Honamue udeanvhozo 2aza. I a3oeble 3aKoHbL.

3.  Dnexmpuueckuti mox. Cuna u niommocms moxda.

4. Bwibepume odun eapuanm omeema
CpenHsiss KHHETHYECKasi SHEPTUsl MOJIEKYJI ra3a npu TemiiepaType 7 3aBUCHUT OT HX CTPYKTYPbI, UTO CBSI3aHO C BO3-
MOXXHOCTBIO PA3JIMYHBIX BUJOB ABUIXCHHUA aTOMOB B MOJICKYJIC. HpI/I yCJI0BUH, YTO UMCIKOT MECTO TOJIBKO MOCTYIIa-
TEJIHHOE U BpalaTeNIbHOE IBIKEHUE, CPEeIHsI dHEpTUs MoJieky azoTa (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3.+ 21 3) O H T
ST SkT S KT S KT

CocTaBuTeb: Ao E.B. SlkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO rOCYIapCTBEHHOTO OIODKETHOTO 00pa30BaTEILHOTO YIPEKICHUS BBICIIIETO 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

IIpodmns:_ be30nacHOCTh TEXHONOTUYECKUX MPOLECCOB U MPOU3BOJICTB

Cemectp 1
YTBEPXKJIAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 25
1. Dusuueckuii u mamemamuueckusi MATMHUKY.
2. Peanvnvie 2azvl. Ypasnenue Ban-oep-Baanvca.
3. Dnexmpocmamuueckoe none u e2o nanpscennocms. Cunosble IuHul.
4. Bwibepume odun eapuanm omseema
T 5 [pouecc n3obpaxkeHHbIi Ha prcyHke B koopauHartax (T,S), rne S — sHTpoOmus, ABIsSETCS
BAPUAHTBI OTBETOB:
1) aguabaTHBIM CXKATHEM |
) 2)U30XOpHBIM HArpeBaHUEM;
. 3) u300apHBIM pacUIPEHHUEM;
S 4) M30TEepPMHUICCKUM PACIIUPEHHUEM.
CocTaBuTelib: T £ E.B. Slkosnesa
MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTb
Tpoduns:_be30macHOCTh TEXHOJIOTHIECKUX MPOIIECCOB U MTPOU3BOICTB
Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JK3aMeHaIMOHHBIN OmaeT Ne 26
1. Dnepeusn capmonuueckux xonebarnuil.
2. Buympennss smepeus peanvbrozo 2aza.
3. Cmoponnue cunvt. Dnexmpoosuaicyuas cuna u Hanpsicenue.
4. Buibepume 0dun sapuanm omeema
p F 3 o
Ha (P,V)-nuarpamme n3zo0pakeH nukimdeckuil nponecc. Ha yuyactkax DA-AB Temmnepary-
3 |- - pa...
Y R BAPUAHTBI OTBETOB:
2r 1) noBsimaercs;
’ 2) na DA — nosbimaercs, Ha AB - nmoHmkaeTcs;
DI +1m— iC 3) moHmxKaeTcs;
4) na DA — nonmkaetcs, Ha AB - moBsIaeTcs.

CocTaBuTeib: oo E.B. SIkosnesa



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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis:_be3omacHOCTh TEXHOJIOTHYSCKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 1
YTBEPXJAIO
3ap.uukiom OMJI & T.I.MakyceBa
15.03.2023 r.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxaowue xonebanus.

2. Ipumenenue nepso2o 3aKoOHA MEPMOOUHAMUKY K U30OADUYECKOMY U U30MepMUieckomy npoyeccy. Aduaba-
MmuyecKull npoyecc.

3. IHomenyuan sn1ekmpocmamuieckKo20 nos. IKUnomeHYuaIbHble NOBEPXHOCHIL.

4. Bwibepume odun eapuanm omeema

duznyeckuil MasTHUK COBEpIIAET KOJIeOaHUst BOKPYT OCH, Ipoxosiueil uepe3 1.0 neprnexau-
KyJSIPHO TUIOCKOCTH pUCYHKa. ISl TaHHOTO IOJIOKEHHS MasTHUKA MOMEHT CHIIBI TSKECTH
HarpasJcH ...

BAPUAHTBI OTBETOB:

1) ot Hac NePIEHANKYIIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) K HAM TIEPIECHANKYIISAPHO IOCKOCTH PUCYHKA.

CocTaBUTENb! oo E.B. Skosnepa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTENbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuveckuti
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hamnpasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpodumns:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAUHOHHBIH OuJeT Ne 28
1. Bunyocoennvie konebanus. Pezouanc.
2. Iepeuili 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUYECKOMY NPOYECCy.
3.  Bwi6od 3axona Oma 8 pamkax Kiaccu4ecKol meopui.
4. Buibepume 00un eapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJla OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3ytoT TeopeMy lllteii-
Hepa. Ecan ochk BpaleHus: TOHKOro KOJbLia TIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosHue 2R (puc.), TO MOMEHT HHEPIUH OTHO-
CHTEIIEHO HOBOM OCH YBEIIUYUTCA B ...

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

CocTraBuTenb: S 7 E.B. Slkosnesa



MuHHCTEPCTBO HAYKU U BBICIIET0 oOpa3oBaHus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Lukn gpuzuxo—mamemamuueckux OUCYUNIUH

Hanpapnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh
[Tpoduns: be3omacHOCTh TEXHOJOTMYECKHUX MTPOIIECCOB U MMPOU3BOJICTB

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 BCECTOPOHHHUE 3HAHUS IO BOIPOCY OWjieTa B COOTBET-
CTBHUH C y4eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEIBLHON JIMTEpaTypou, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCcKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOMHO M TMOCJIEA0BATENILHO W3JIaraeT yueo-
HBIM MaTepuall, TEMOHCTPHUPYST YMEHUE aHATTM3UPOBATh PA3INYHbIC HAYYHBIE B3TJIs-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiiuio (1,2 < R< 1,4);

- TBOPYECKH CBS3BIBACT TECOPETUUYECKUE MOJOXKEHUs ¢ mpakTukoin (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 MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIH-
TepaType, 3HaeT TpeboBanus K (puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIbHO M3JaraeT yd4eOHbI MaTtepual, npei-
IPUHUMAET MOMBITKYA aHAIU3UPOBATH PA3NUYHbIE HAyUYHbIE B3MVIAbI U 0OOCHOBAThH

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



- YMEET CBS3BIBATh TCOPETUYECKHUE TMOJIOKEHHSI C MPAKTUUECKOM JeATEIIbHO-
ctbio (1,0 <R<1,2);
- oTIIM9aeTcs pa3Butoi peusto (1,0 < R<1,2).

3a OTBET Ha 60npoc BhICTaBIsAETCA CTyneHTy 6 < R< 8 6annos, eciu cTyneHr:

- TMOKA3bIBACT TBEPJbIC 3HAHUS IO BOIMPOCY OMIIETa B COOTBETCTBHH C y4ueO-
HOU MpOrpaMMOii, OPUEHTUPYETCS JIUITh B HEKOTOPBIX JIUTEPATYPHBIX HCTOYHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepuai u3iaraeT pernpoayKTUBHO, JOMyCKask HEKOTOPBIE OIITHO-
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 YCTaHOBHTH CBSI3b TEOPETUUCCKUX TMOJIOKEHHUHN C TPAKTH-
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 JTUTEPATYpPHBIX HcToUHHKaX (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 TEOPETHUECKUX IMOJIOKEHUN C MPAKTHUKON
(R< 0,75);

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



MuHHCTEpPCTBO HAyKH U BEICIIEro oOpa3oBanust Poccuiickoit denepanun
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis: be30nacHOCTh TEXHOJIOTUYECKUX MIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/JI /ﬁ“’ " T.I.Makycesa
15.03.2023 r.

IK3aMeHAMOHHBIH OuteT Ne 1

Maenumnoe none. Maznummunas unoykyus. 3axon Amnepa.
Cospemennble npedcmasienus 0 ceeme.
Tennosoe uznyyenue. 3axon Kupxeoga.
4, Bwibepume 00un eapuanm omeemad
Peaxius pacraia mpoToHa Mo cxeme p—oe tv+v
HEBO3MOXHA. JTO SIBIISICTCS CISCTBUEM HEBBITOIHEHHSI 3aKOHA COXPAHCHHUS. . .
a) JISNTOHHOTO 3apsa
0) 2IEKTPUYECKOTO 3apsiia
B) CIIMHOBOTO MOMECHTA MMITYJIbCa

wn e

CocTaBuTelib: e E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAMOHATIBLHBIN HCCIEN0BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexnocthepHas 6€301macHOCTL

TIpoduns: be30NacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 2

YTBEPXJAIO

.

3ap.mkiiom ®MJ] & T.I'.Makycesa
15.03.2023 r.

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npoeooUMOCHIb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

Buibepume ooun sapuanm omeema
DJIEKTPOH JIOKAJIM30BaH B MPOCTPAHCTBE B mpeaeiax A x = 1 MkM. YuurtsiBas, 4to nocrosianast [Tnanka h

=1,0510 3*]Ik>c, a Mmacca snexTpoHa M= 9,1+103! kr, HeonpeaeneHHOCThL CKOPOCTH A Vy (B M/C) COCTaB-
JSIET HE MEHee. ..

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

CocTaBuTeb: S 7 E.B. SIkoBnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPESKICHUS BBICIIETO 00pa30BaHUS
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis: be30nacHOCTh TEXHOJOTHYECKUX TIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
IK3aMeHAIMOHHDBIH OuteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

Ha pucynke u300pakeHbl cTallMOHapHbIE OPOUTHI aTOMa BOJOPOJA COIIACHO MOJIe-
mu Bopa, a Taxke ycIOBHO M300pa)KeHBI NEPEeX0/Ibl JIEKTPOHA C OJJHOM CTallMOHap-
HOHM OpOHUTHI HA JPYTYIO, COMPOBOKAAIOIINECS N3TyYCHHEM KBaHTa 3HEPTHU. B yib-
TpaHoIEeTOBON 00JIACTH CIIEKTpa 3TU MEepexopl Aal0T ceputo JlaliMaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredt wactoTe
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.
L CocTaBuTEb: < E.B. SlkoBnesa

MuHHCTEpCTBO HAYKH U BBICIIET0o oOpa3oBanms Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti

Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTb
Ipodumns: be300acHOCTh TEXHONOTUYECKUX MPOLECCOB U MIPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
IK3aMeHAHOHHBIH OmteT Ne 4
1. [ua- u napamacnemuxu. @eppomacHemuKu u ux c60uCmed.
2.  Touxue aunzvl. Ilocmpoenue uz306pasicenus npeomenios ¢ noMowbI0 JUH3.
3. Popmyra inwmerina onsa enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omeema

Ha pucynke nokaszansl HanpasiieHus najaroniero ¢GoroHa (y), paccestHHoro ¢oroHa (y’) U
anekTpoHa otaaudu (€). Yrox paccesaus 90°, HampaBlieHUE ABMKEHHUS DJIEKTPOHA OTJAYH

—_ =]
COCTABJISET C HAMpPABICHHEM MAJAIOMero GOToHa yromx ¥ =30
HOTO (POTOHA P; , TO UIMITyJIbC 3JIEKTPOHA OTAAYH PABEH. ..

. Eciu umnynsc paccesin-

BAPUAHTBI OTBETOB:
V3P, 22J3P; 32pP,; AP,

CocTaBuTenb: E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Hpodmm,: Bbe3onacHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
IK3aMeHAHOHHBIH OmieT Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaIu4unbl.
3. Cesemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume odun sapuanm omeema
BeposaTHOCTh 0OHAPYKHUTH IJICKTPOH Ha ydacTke (a,b) 0OHOMEPHOTO MOTCHIUAIBHOTO SIIMKA ¢ OECKOHEYHO BBICO-
b
W= Im dx
LE KHMH CTCHKAMH BBIYHCISCTCS MO (opMyJe a , TIe % _ nnotHocTs BEPOSITHOCTH,
omnpezesaemas hd -pynkuueit. Ecnu hd -yHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
I 1 EL cx <l
\ I BEPOATHOCTb OOHAPYKUTH JIEKTPOH Ha yuacTke & paBHa...
1 |
1 |
: : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
EREY 8 8 2 4
CocTaBuTENb: S S & E.B. Slkosnesa

MuHHCTEPCTBO HAYKHU U BBICIIET0 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢uns: be30macHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ag.1ukiom OMJ] /ﬁ" " T.IMakycesa
15.03.2023 1.
JK3aMeHAUHOHHBII OuieT Neb
1. Jeiicmsue maznumnozo nons na mok. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmuocmb u MOHOXPOMOMUYHOCIY C8EMOGLIX 60aH. Mumepgepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsiicennocmu snekmpuueckozo (E ) u macnumnozo (H ) noneii ¢
9NeKMpPOMAZHUMHOU 601He. Bexmop nnomnocmu nomoxa snepauul S1eKmpomMacHUmMHo20 NoJis OpUeHMUPOSAH 6 HaNpas-

JIEHUU...

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

/

CocTaBuTelib: e E.B. SIkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
JKk3aMeHAMOHHBbIH OnJieT Ne 7
1. Cuna Jlopenya.
2. Memooul HabaodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 800opoda no Bopy. Judpaxyus mukpouacmuy. Boanwsl e Bpoiis.
4. Buibepume 0dun eapuanm omeema.

Eciu 3a4epHEHHYIO UIACTUHKY, HA KOTOPYIO I1a/IaeT CBET, 3aMEHHTh Ha 3ePKaJIbHYIO TOU XK€ IUIOMIA/H, TO CBe-
TOBOE JIABJICHHE . ..
BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmHTCS B 2 pasa;
3) yBemuumTes B 2 pasa.

CocraBuTensb: Arau— -.B. SlkoBnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 20.03.01 TexnocthepHas 6€301macHOCTL

Tpodums: be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3ag.umktom OMJ] /ﬁ&“’ " T.IMakycesa
15.03.2023 1.
IK3aMeHAUMOHHBbIH Ouyer Ne 8
1. Teopema I'aycca ons macnumnozeo nons.
2. Humepghepenyus ceema 6 moHKuxX nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4. Bwibepume 0dun sapuanm omeema. Umerores 4 PELIEeTKH C Pa3TMYHBIMH IOCTOSHHBIMU d, OCBEIIaeMbIe OTHIUM U

TEM K€ MOHOXPOMATHYECKUM H3ITYUYCHUEM pa3J'[PI'-IHOI>i nHTeHCcUBHOCTH. Kakoit PUCYHOK UJLTIOCTPUPYET MOJIOKEHUE
TJIaBHBIX MAaKCUMYMOB, CO3JaBa€MbIX Z[Hd)paKHHOHHOﬁ pemeTKoﬁ C HaMMEeHb el MOCTOSTHH O pemeTlm? (J — UHTCH-

CHUBHOCTH CBETa, P yroJ Tudpaxiunm).

BAPUAHTBI OTBETOB:

] ]
10T n 1 T

. A\

1) 04 03 02 01 8] o1 02 03 04 <1nL12) 04 03 42 41 0 o1 03 03 04 siws) o4 03 0p 01 0| 81 b3 03 o me
1

CocTaBuTens: 7 E.B. Slkosnesa



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis: be30nacHOCTh TEXHOJOTHYECKUX TIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
N YTBEPXJIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
JKk3aMeHAIMOHHBbIH OnJieT Ne 9

1. Asnenue snexmpomaenumunoi undykyuu. 3axon Papades — Maxcsenna

2. Ipumenenue unmeppepenyuu.

3. Boanosas ¢pyukyus u ee cmamucmuieckuli CMulCi.

4. Buibepume 0dun sapuanm omeema. Ha pucyuke npedcmasiena 3a6Uctumocis MAZHUNHO20 NONOKA, NPOHU3bIEAIOUle-

20 HEKOMOPbLIL 3aMKHYmbLil KOHmYp, om epemeru. DC unoykyuu He 603HUKAEM HA UHMEPBAJE....
@, B6
Al

D

1 2 1 /4 6 t,c
ABCDE ! !
20 1
-4 Bapua :TLl OTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocraBuTenb: < E.B. Slkosnesa

MuHUCTEpCTBO HayKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwmxHekaMCKui XUMHAKO-TEXHOIOTUIESCKUI HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIET0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6€30macHOCTL

TIpodums: be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHAlMOHHBIIH Outer Ne 10

1.  Hwoykmusnocme. Camoundykuus. Bzaumnas undykyus.

2. ugpaxyus ceema. Hpunyun Loticenca-@penens.

3. Vpasuenue llpeduncepa.

4, Buibepume 0dun sapuanm omeema

Ha pucynke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAILHON TUIOTHOCTH HEpreTHYe-
CKOH CBETHMOCTH a0COJIIOTHO YEPHOTo Tena OT UHBI BoHbI mpu T=6000K. Ecnu
TeMIlepaTypy Tejla YMEHBIIUTh B 2 pa3a, TO JHEpreTHYecKas CBETUMOCTh abCOIoT-
HO YEPHOT'0 TeJa YMEHBIIUTCS. .

BAPUAHTBI OTBETOB:

1) B 16 pasa; 2) B 8 pasa; 3) B4 pasa; 4) B 2 pasa.

1,4 6000 K

L

500 P, HM CocraBuTellb:; E.B. Slkosnesa



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 Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Hpodmm,: Bbe3onacHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 1.
IK3aMeHAIMOHHDBIH OmyteT Ne 11,
1.  Bumyorcoennviii snexmposaznumnsie xonebanus.
2. Obocnosanue npAMOUHeUHOCmU pacnpocmpanenus ceéema. 3onvl Dpenens.
3. Obwue ceedenus 06 amomax u A0pax.
4. Bbl6€DM}'n€ 0()MH eapuarnm omeemada. Tlonnas cucmema ypa@HeHuL? Maxkceenna ()Jlﬂ INEKMPOMACHUMHO20 NOJIsL UMeem 8UO0:
- = 81_3) — -+ =
j‘Edl =- 87(15 fDdS = J‘pdV
) OIANG) )
—
- = - apn| .= — =
Hdl = J‘ j+— s j‘Bds =0
it
(L) 3 )
Crenyromas cucTeMa ypaBHEHUH CIIpaBeAIiBa AJIsl IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TOJIA ...
—
- = N : D
j‘Edl =—I—dS deS =0
{ ot
L &) &) 1) B oTCyTCTBUE 3apsHKEHHBIX TEJl U TOKOB IIPOBOJMMOCTH;
2) NpH HATMYHH 3aPSHKEHHBIX T B TOKOB MPOBOJIUMOCTH;
=
- = AD . o =
j‘Hdl = J‘—dS deS:O
L at
(L =) ® 3) B OTCYTCTBHE 3apSAKEHHBIX TET;
4) B OTCYTCTBHE TOKOB IPOBOJIMUMOCTH.
CocTraBuTeb: £ E.B. SlkoBnesa
MuHuCTEpCTBO HayKH U BhICILIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHUS BBICIIIETO 00pa3oBaHus
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuvueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hampasnenne moarorosku: 20.03.01 Texuochepnas 6€30mMacHOCTb
Tpo¢puins: be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTB
Cemectp 2
YTBEPXIAIO
3ap.mmkiiom ®MJI & T.I.MakyceBa
15.03.2023 r.
IK3aMeHAIMOHHBIH OmteT Ne 12
1. Maznumnoiii momenm SJeKMPOHOB U AnoMO86.
2.  Tudparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccet s0pa.
4.  Buibepume odun sapuanm omeema .CraunoHapHbsiM ypaBHeHueM Llpenunrepa ams 3neKTpoHa B BOJOPOIONOA00HOM HOHE SIBIISETCS
YPaBHEHHE ...
BAPUAHTBI OTBETOB:
2 2
2m pois ad 2
Ap+ —(E+——wp=0 X+ g, =0
& drer z 2
1) & 2)dx" A :
2.2

2
i TR Y ﬁ#ff";?EW:U
2 4) 2]

CocTaBuTeb: o 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 Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
_ VYTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ&“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIH omteT Ne 13
1. Konebamenvuwuii konmyp.
2. Paspewaiowasn cnocobrocme onmuueckux npubopos.
3. Ecmecmeenias paduoaxmuenocmo. o, f, y — uznyyenus.
4. .Bwibepume odun eapuanm omeema

Ha pucyHke noka3aHbl HarpasieHus najaromuiero gorona (y), paccesHHoro ¢ortoHa (y’) u
9JIeKTpoHa oTHa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWKCHUS SIICKTPOHA OTIA4H

- =]
COCTAaBJISET C HAMpPABICHHEM Mafaromero GoToHa yromx ¥ =30
Horo ¢orona P:b , TO UIMITyJIbC 3JIEKTPOHA OT/AAYH PaBEH. ..

. Ecnn mmmmynee paccestn-

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

CocraBuTenb: Aoy oa— 7 E.B. Slkosnesa

MuHHCTEpPCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit deneparm
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HaMOHAJIBHBIN HCCIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpoduns:
Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
9K3aMeHATHOHHLIN Omier Ne 14
1.  Ocuoswi 301101l nposoduMOcmu meepdbix men.
2. udpaxyuonnas pewemxa.
3. 3axonul paduoaxmuenozo pacnada.
4. .Buibepume 00un apuanm omeema

I[TonoXeHre aToMa YIJIepoja B KPUCTAIMUECKON PEIIETKE a/iMa3a ONPEEIEHO ¢ MOTPEIHOCTEI0 Ax = 5+ 1071 M, VuuTs-

_ -34
Basl, 4TO IOCTOsHHAs [lmanka h=105-10""Joc-c , @ Macca atoma yriepoaa m = 1,99-102% kr, HeompeneaeHHOCTD
ckopocT AVx ero TemI0BOro ABMKEHUS (B M/C) COCTaBISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3 2) 0,943; 3) 1,06; 4)106.

CocTaBuTENb! = S E.B. Skosnepa



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 Mexanuyeckuti

Lukn ¢usuxo—mamemamuyeckux OUCyuniuH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Hpodmm,: Bbe3onacHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & T.I.MakyceBa
15.03.2023 1.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnummnozo nons.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuxu paduoaKmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

[Ipu nageHuu cBeTa U3 BO34yXa Ha AUAICKTPUK OTPa KEHHBIN JIyd IOJIHOCTBIO MOJIPU30BaH NpH yrile naaeHus 60 rpagy-
coB. IIpu 9TOM NpeIOMIICHHBIN JIyd COCTABISET C HOPMAJBIO Yrodl. ..

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

CocTaBuTeNb: s 7 E.B. SIkosnesa

MuHHCTEpCTBO HAYKHU | BhICIIEro oopasoBanus Poccuiickoii denepanuu
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Mexanuueckutl

Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hampasnenue moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢puis: be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
15.03.2023 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue DPAMKU 6 MACHUMHOM no.Jie.
2. Honspusayus ceema. Ecmecmeennviii u noasapu306auublii ceen.
3.  HUsmepenue paduoakmueHo20 usiyyeHus.
4. Buwibepume o0un sapuanm omsema
TS p d £ [Mpu nepexoax 371€KTPOHA B ATOME C OJIHOTO YPOBHS Ha JAPYTOii 3aKOH COXpaHe-

=

XO40M ABJACTCA. ..

BAPHAHTBI OTBETOB:
2 1)4f — 3d: 2) 4s — 3p;

3)3p-2s; 4) 3s - 2s.

~ . — HWIMOMCHTa HMIIy/IbCa HAKIIAZBIBACT ONPE/ICICHHBIE OTPaHIICHHN (mpaBmItO OT-
3 4 6opa). B sHepreTnueckoM criekTpe aTomMa BoJIoposa (PHC.) 3anpeuienibim Tiepe-

CocTaBuTeb: = S == E.B. SlkoBnesa



d
u
d

MuHUCTEPCTBO HAYKH U BBICIIETO oOpa3oBanus Poccuiickoit denepanuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukaom OM]] /ﬁ“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2.  Honapusamopsl. 3axon Manioca.
3.  Aoepnuvie peaxyuu. Uckyccmeennas paduoakmueHOCb.
4. Bbvibepume 00un sapuanm omsema

Ha pucyHke mokazaHa KBapkoBas AuarpamMma g _ pacmaza HyKJIOHa. Ota

1(111 ArarpamMma COOTBCTCTBYCT pCaKIUu ...

Y¥rYy
Y¥rYTr

u§ BAPHAHTBI OTBETOB:

1)p—>n+e_+{?e. 2)n—>n+e_+$’;.

& ~ My . N ]

3)n—>p+e +ve; 4)p—>p+e +Vv,
CocTaBuTENb! = S ~ E.B. Skosnepa

MuHHCTEpCTBO HAYKH U BHICIIEro oopasoBanus Poccuiickoit dexepannu
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti

Luxn pusuxo—mamemamuyeckux OUCYUnIUH
Hamnpasnenue noarorosku: 20.03.01 TexnocthepHast 6€301macHOCTh
Tpoduns: be3onacHOCTh TEXHOIOTHUECKUX MTPOIIECCOB U MPOU3BOJICTB

Cemectp 2
~ YTBEPXIAIO
3ap.uukiom OMJI &&= T.I'.MakyceBa
15.03.2023 r.
JK3aMeHALHOHHBII OuJieT Ne 18
1. 3axon Buo-Casapa-Jlannacca
2. Cnocobwl noayuenus noiapu308anHo2o céemad.
3.  Hosumpon. f+ - pacnad. Dnexmponmbiil 3axeam.
4. Buibepume 00un sapuanm omeema. OnHa 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3InIHBIMH MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C PA3JIMYHBIMU NHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYET CIIy-

Yal0 OCBEIICHHS CBETOM HAaHOOJIbIIei YacTOTOi? (J — MHTEHCHBHOCTD CBETA, P . yroi Aupakuum).
BAPUAHTBI OTBETOB:

-04 -uf,\ -n'_: —(b‘.l o 0,1 u‘_: n’.l ()’.4 sing *
1) 1 2)

CocraBuTelb:



MuHUCTEpCTBO HAYKH U BBICIIETro oOpa3oBanus Poccuiickoii denepanun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3as.uuknom OM/] /ﬁ“’ " T.I'.Makycesa
15.03.2023 r.
OK3aMeHAlMOHHbII Ouier Ne 19

1. TIpancgopmamop. Duepaus maznumno2o nois.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuanm omeema
TTonoxeHue MbUTMHKKM Maccoii M = 10" KT MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTBIBAs, YTO MOCTOSHHAS
B=1,05-10" Joc- ¢

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

CocTaBuTeb: E.B. SIkosnesa

MuHHCTEpPCTBO HAYKH U BBICIIET0 0Opa3oBaHusa Poccuiickoii denepannu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢puis: be3onacHOCTh TEXHOJIOTHUECKUX MTPOLIECCOB U MPOU3BOJICTB

Cemectp 2

YTBEPXJIAIO

3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycepa
15.03.2023 r.
JK3aMeHAHOHHBIH ouiteT Ne 20
1. Teopema I'aycca Ond MA2HUMHO20 NOJIA.
2.  Hudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bulbepume 00un sapuanm omeema
Ha myTu ecTecTBEHHOTO CBeTa MOMEIIEHBI JBE IUIACTHHKH TypMma-
nuHa. [Tociie mpoXokIeHus TUIACTUHKU 1 CBET MOJHOCTHIO MOJISAPU-
30BaH. Ecnu J1 u J» — MHTEHCHMBHOCTU CBeTa, MPOLIEAIIEro Iuia-
cTiHKH 1 ¥ 2 COOTBETCTBEHHO, U Yroyl Mexay HanpasieHusmu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPHAHTBI OTBETOB: 1)), = {41; 23, =53

3. Jp
Jy =Z~11’4) Js :E'

CocraBuTren E.B. Slkosnesa



) 4 6000 K

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 Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb
[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] /ﬁ“’ " T.IMakycea
15.03.2023 r.
OK3aMeHAIHOHHBIH omiteT Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2. Memooul nabaroodenus unmepgepenyuu ceema.
3. Peaxuus cunmesa. Tepmosoepuas peakyus.
4. Buibepume 00un sapuarm omeema

BepOﬂTHOCTL O6Hapy)KPITL OJICKTPOH Ha Y4YaCTKE (a,b) OJHOMEPHOTI'0O NOTCHIUAJIBHOT'O AN~

]
W= Im dx
Y1 Ka ¢ OSCKOHEYHO BHICOKMMH CTEHKaMM BBIUHCISETCS 1O (opmyre a , Te wo_
IJIOTHOCTH BEPOSITHOCTH, OIpeesieMast hd -ynkuueii. Eciin hd -pyHKUIMS UMeeT BUI, yKa-
1 1 3 L<x<Ll
: : 3aHHBIN HA PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH JJIEKTPOH Ha ydyacTke 8 ' paB-
| I Ha...
] I
I
0 L 2. L BAPHUAHTBI OTBETOB: 1) S: 2) 1 ;3) E ; 4) §
3 3 8 4 2 8
COCTaBHTEb: oo e E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIET0 0Opa3oBanms Poccuiickoit dexepanun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6€301macHOCTL

Tpodus: be30nacHOCTh TEXHOIOTHIECKHUX MPOIECCOB U MPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
15.03.2023 1.
JK3aMeHALHOHHBII OuJeT Ne 22

1. Hua- u napamazcnemuxu. Peppomaznemuky u ux ceolicmed.

2.  Bwi60o0 3akona nperomnenus ceema.

3. Tunwl 63auM00eUCMBUSA INEMEHMAPHBIX YacmUuY. 3aKOHbL U3IYYeHU aOCOIOMHO YePHO20 Mead.

4. Bwibepume 0dun sapuanm omeema

Ha pucynke mokazaHa KpuBasi 3aBUCHIMOCTH CIIEKTPaJIbHOHN IUIOTHOCTH SHEPreTH-
YEeCKOW CBETUMOCTH aOCOIIOTHO YEPHOTO Tela OT JAiauHbI BosHbI pu T=6000K. Ec-
JIM TeMIlepaTypy Tela yMEHbIIUTh B 2 pa3a, TO SHEpreTndeckas CBETUMOCTh abco-
JIIOTHO YEPHOTO TeJIa YMEHBIINTCS. .

BAPUAHTBI OTBETOB:

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

v

s00 A, HM
CocTaBuTeb: oo E.B. SlkoBnesa



MuHHCTEPCTBO HAYKU U BhICIIET0 oOpa3oBaHus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET
@axyromem Mexanuueckuu
Lukn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpapnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh
[Tpoduns: be3omacHOCTh TEXHOJOTMYECKHUX MTPOIIECCOB U MMPOU3BOJICTB

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 xaxngom Ounere 3 Teopernueckux Bompoca u 1 pacuerHoe 3amanue. [lpu
pEIIEHUN PacyYeTHOrO 3aJaHusl TEOPETHUUYECKUE TMPEANOCHUIKA pPacKpbIBaTh 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 y9eOHOM MporpaMMOi, OCHOBHOM M JIOTIOJHUTEILHON JIUTEpaTypo, Tpebo-
BaHUI K BBITIOJHEHUIO COOTBETCTBYIONUX (hH3MYeCKHX 3aKOHOB (5,4 < R< 5,8);

- CaMOCTOSITEIFHO, JIOTHUYECKH CTPOWHO W TMOCJIEA0BATEILHO M3JIaraeT yueo-
HBIM MaTepuall, TEMOHCTPUPYS YMEHUE aHATTU3UPOBATH PA3INYHbIC HAYYHBIC B3TJIs-
JIbl, apTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3umuio (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/AbIC U JOCTATOYHO IMOJHbIC 3HAHUS MO BOMPOCY OujeTa B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIM-
TepaType, 3HaeT TpeboBanus K puzndeckum 3akoHam (5,0 < R<5,4);

- CaMOCTOSITEJIFHO U IOCJIEJIOBATENIFHO M3JaraeT yd4eOHbI MaTepual, npei-
IPUHUMAET MOMBITKUA aHAJIU3UPOBATH PA3IUYHbIE HAyUHbIE B3IVIAAbI U 0OOCHOBATH
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);



- oTiIM4aeTcs pa3BuToit peunio (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 pusznueckuM 3akoHaMm (3,0 < R< 4,0);

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

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO 1O TpeboBaHuio mpenogaBarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHTH CBSI3b TEOPETUUCCKUX TMOJIOKEHHUHN 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 CTyIeHT:

- IGMOHCTPHUPYET HE3HAHHE OCHOBHBIX MOJIOKEHHIA Bonpoca ometa (R< 3);

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

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM (u3HuecKUM 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
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem MexaHU4ECKUT

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpapnenue noarorosku: 20.03.01 TexHnocdepHas 6€301aCHOCTh
(k00 u HaumeHosaHUE)

Hpoq)nnb/nporpaMMa: be30nacHOCTh TEXHOIOTMYECKUX NPOLECCOB U IIPOU3BOJICTB

KoMmuieKT TeCcTOBBIX 3aJaHNH 1JIsl MPOBeeHNsI TECTUPOBAHUSA O pa3jaejaamM u
HTOTOBOI'0 TECTUPOBAHUS

10 AN CHUIIIINHC dusuka

PexoMeHgalMU 1O UCIOJb30BAHUIO

KoMIuIeKT TeCTOBBIX 3aJaHUl COACPIKUT TECThI I TEKYLIEro KOHTPOJIS 3HAHUU 110
paszziesiaM U UTOrOBOIO KOHTPOJIS 3HAHUM, YMEHHMI U HAaBBIKOB CTYJEHTOB 110 Ba)KHEHUIIUM TEMaM,
U3ydaeMbIM 1o ¢usuke. s kaxmaoi ydeOHOUM rpynmbl pa3pabOTaHO YEThIPE BapuUaHTa PaBHO-
CJIOKHBIX YU NapaJUICIIBHBIX 110 COAEPKAHUIO TECTOB.

Ha BbImosHEHNE KaKI0ro UTOrOBOrO TECTA MO AUCLUIUIMHE PEKOMEHIYEM BBIICIATH
1o 60 MUHYT.

Ilocne mpoBeneHHs TECTHPOBAHUS CTYAEHTHI CHAIOT Ha IIPOBEPKY TOJIBKO JIMCT
(6;mank) ¢ oTBeTaMHM K 3a7aHusM TecTa. IIpoBepky GJ1aHKOB y1OOHO OCYIIECTBIATh, €CIIM OTBETHI
nomelnieHsl B Ta0auiy. OLeHKa pe3ylbTaToB AEITeIbHOCTH CTY/IEHTOB IO OTBETaM 00€CIIeYBaEeT
OIEpaTUBHOCTH KOHTPOJIA.

BxiroueHune B TeCT 3a/laHU «y3KOH HaIllpaBIEHHOCTH», 00€CIIEUMBAIOLINX POBEPKY
OJIHOM — JIByX €MHMI] HOBBIX 3HAHWM, [TO3BOJIIET YBEIUUUTh KOJIMUYECTBO 3alaHU TECTA 110 CPaB-
HEHUIO ¢ OOBIYHBIM YCTHBIM OIIPOCOM CTYJIEHTOB. BMecTe ¢ TeM TecThl He 00ecTeunuBaroT MpoBep-
Ky BC€X BHJOB (JOPMHMPYEMBIX YMEHHUI M HaBBIKOB, HallpUMep, YMEHHs 0OOCHOBBIBATh OTBET, a
3HAYUT, HE MOTYT 3aMEHUTh YCTHBIM ompoc. [lo3ToMy HTOroBO€ TECTHpOBAaHUE 1IE€IECO00pPA3HO
IPOBOJUTH TMEpe] IK3aMEHOM JIJIsl ONEPaTUBHON JAMAarHOCTUKHM YCBOEHHUS OCHOBHBIX (PU3MYECKHX
TTOHSTHUH.

Jlis mpoBEpKM WTOTOBBIX 3HAHWM CTYIEHTOB Ipeanaraercsi 4 BapHaHTa TECTOB.
Kaxzp1it Tect cocTouT U3 25 TecToBbIX 3a4aHui. Bpems BeinonHeHns Tecta 60 MUHYT

OCHOBHOI KOMIIJIEKT TECTOBBIX AK3AMEHALIMOHHBIX 3aJaHUIl HAXOAWTCA B MOAYJIbHOU
00BEKTHO-OPUEHTHPOBAHHOMN JTUHAMHYECKON yueOHOU cpene — MOODLE
(https://moodle.nchti.ru/) u Moxet UCHOAL30BATHCSA KaK JUIS TEKYIIErO KOHTPOJIS 3HAHWUN O OT-
JIeIIBbHBIM pa3jiesiaM, TaKk U NTOrOBOIO KOHTPOJISI 3HAHUM CTYJIEHTOB I10 AUCIUIUIMHE.

MakcumanbHOe KOJMYECTBO 0allJIoB 32 UTOrOBOE TEeCTHpoBaHHE 3 Gajuta 3a 25 TECTOBBIX
3aJIaHHH, T.€. 32 KXKI0€ MPAaBIILHO BHITOJIHEHHOE TecToBoe 3ananue 0,12 Garmra.

Jlnist TOro 4To0bl UTOTOBOE TECTUPOBAHHE CUMTAIOCH CIAHHBIM, HEOOXOJMMO BBIITOJHUTD
ero Ha 2,0 Oamna u Bbimie. [Ipyu MOBTOPHOM TECTHPOBAHMM B UTOTOBBIA PEUTHHT WIET CPEIHUMA
0aJu1 IO BCEM IOTBITKAM.



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 W TOCTYIIATENBHOTO ABHKCHUS
' 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. COOTHOIIEHHE 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 BEpHBI 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 0003HAUYCHUSIM CIMHUI] U3MEPEHUS U

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

Kuio —

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

(K).
BAPUAHTBI OTBETOB:

106
10 -12
10°°
103
106
103
3AJAHME Ne 2,
Touka M ABMKETCS IO CIIUPAJIU € MIOCTOSHHOM O BEJIMYMHE CKOPOCTHIO B HAIIPABJIEHUH,

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.
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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
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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)
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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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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
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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. . .
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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:
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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 ...
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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
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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.
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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:
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3AJAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) DJIEKTPUYECKOrO

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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